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V7= VT N UE (DPAA) IXEIR CTHAOEE GRS THhY . M 1-1 IR T R

Ex LIz moFA#Ke B TH D,
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1-1 DPAA OAibFHErE=

TP EDOEFERITE 1-1DEBY THD,
# 1-1 DPAA O FERWME(E

CAS 5 4656-80-8

b3 (CF) C1,H1As0,

HFE (MW) 262.14

fills (MP) 174°C V. 165~169°C7> 5 176°C (F2MIfE)?

W (BP) 437.9°C (THIE)?

51k (FP) 196°C (FHIE)?

IKFRBEESL (pKa) 4.90 (FZMIME) >

AR FEWEREL (Koc) 15.60 (pH6), 1.72 (pH7 ). 1.0(pH8) (25°CFIfiE)

F 0 2 ) — VKA (log P) 1.88 25CFHIME)? | 1.2 (F2lfE)”
2.0 g/L (pH6). 18 g/L (pH7). 130 g/L (pHS) (25°C Tl

R (MS)

i)
FEE (VP) 1.92% 10°®* mmHg (2.56 X 10° Pa) (25°C Flfi)?
AR SR (BCF) 1.0 (pH6). 1.0 (pH7). 1.0 (pHS) (25°C T-iHI{E)?
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LD EBICAFIUEENTPMAA LoD EEZ HND,
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a7 ) — MEOHBIEH L2 S D DPAA 1L, JEH ALY BB FEE L, (5%
RIS E 72 6. W 25~30 miZoAiT D KMED B OEDEEE |2 22 L 72 RE U CACE S Nzt
DI ZEEZ, WDNFHT A FHFFEILZEE L, TR TN 2 R nhal,
Z OB, A FFHEOEEEH TIE, REEISEKRMEOAR L g3 A3 2 88T, 15K
FH LTI RWEKEOEWIPEEZ B L CTBEI L, AHFHRIZmN, ZOfRER, AHFOH
KITHE S T, I 2 FRITIEDS © T E 725G R K & RIEHE 2 FARITILDS > TE7oiH YTk &



ERVIAT Z EIC ko T AHFOBENSISEI SN EEZLOND, £, THIBT 21T - 125
He. VGYLEPHITRF ORE & & IR 2N S < R DA R Hh, FHTERE 30 mAHTiciditE
D NPHEE 54 L TR Y . 2 EPRILDIGY STV K OAIRZYFC K 0 R EE o
L VBRI NV — LB - KN TG~ 8K LW O RER L ooz, 7ed, AH T
B X T UREE 30 mATE TG TR, FICE CREATA @5 O Tidle <, BRI O # R OZE
BOMBIZL Y | B S RN LW HFICBIE L OERAIET 2 RN v I 2 L—ra ik
DB ST,

ZOXEHIL Ty U — MMEOBL LA L7z DPAA E D T Ot O\ OB 125 L
7otk. BHIXKKONAB N7 v 7 BIPTHUE CRERR SAL TV D HE FKIBYOTEYLIR & 720 5 B 23220
T, BESt. SRR OEKRROEAC L O F AR S %% BB L T ARBROY I 2
—va rEIToOIRR. AB N7 v 7 G T KEGIPHIC I 1T 2 TRIEE T KOG Bk DL 22 @
LBY THoT,

HIG . DPAA Z &Yt Kk 8 45 1 AHIZ = 7 U — MMROILE T DUl O g
IZREEL TG, THYH FKIZBIRIEEIC L 0 B IR ~eZ, B X OVEEHE (EE 30m)
ZIEFRK 10 42 1 ABEIC 0.01 mgAs/L DIGYAEE L S B O EREKIEFT OEKOEEE
ST S VEFZ DD IEYM T AKIZAB T v 7 ORI RET R o7, LT,
ZORERNS, BHIKKENAB k7 v 7 P CHER STV D TRERE (REE 30 m) OHETK
H9T a7 U — MEROBEYIE Thd 2 FIRetER SV & B 2 bivTe,

—J7. BHIXDOEE THER SN TWDHU T ARTGEYD A T = X L A fiat L7ofi R, B X D%k E
TR SR, BB AT N RBEMHH I X D75 R K OEKL5K L2 iG G K
DRKH~DOWHE (%) 72 EOKMMEFEOREN /R S v, B HIKATT ORI IR 0O @& D75
W< &b AHFIHEN BB LT 7B TR B X OVBYLRIZ 72 0 5 5 2 & DREES
iz,

INETOHMTFKRE=Z V7 ORWNE, BHIXKSS AB b7 v 7 iz VT, AP
JE D ROHE I TS H B L CTHERR S AL TV 5 EHRE O ML FKTEYIEMERE STV, E7o, #iFK
HRy I 2 b—y g ORI A BB LR, A FF AL, B #IX, AB 7 v 7 [ 7H U SE
THER I TWDH I AKIGIIZOWTIE, WThvd A PR 90 mili CRA SN =227 ) —
NEDBLDNEYIE CTH D LB 2 bl )5, AR K OVH i 7 A Segs (B9 2 1 e
B AAT oI AER, IHEH Y A gy (b, HfE) OFEFE - BIFTHICE D O TIHW &4
Wrsie, ThooZ &b, BHIKSS AB b7 v 7 m U I3 DTG YR 3 FE T 5 Al Retkl X
K<, AFFFRA 90 m HISIZIRB W T, Tk S 6 HUBRICRIES NI L HEESNDS =7 U— b
ER OB HUB AR D H N KIG YL T & 2 AIREMED | &I S 7z,
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4 2-3 1%, A HAEEMH T ABYRY R 2 L—y 3 VEIEBMITE R L VB oz A HFAD
DPAA HEEIREDHER Z R LTc b D TH D,

ZAUL TGRSR L 72—V o 7 a 7B O3 HEER ) 515 54072 3,200 mgAs/L &~ — A
I, ZHhED LEBEORAZEE L TH 3 50D 10,000 mgAs/L, KEEOEAZEE L TH 13
? 1,000 mgAs/L D 3 DD — X Z 5G4 T DPAA FIHIHEE & L TRE L. A H A DT KIGY
AEMICHE L THBELZbOTHY | BILOM T AIGYRE R NG finbBET 5L, 3o

D —AD H 5 3,200 mgAs/L D7 — A BLLOIG R Z BT 5 DICE Y THh H Z LB 5
LlpoTWn5,

10
3
% 1
< y 4 ———
£ > > e mi—
s 7 4 =
B oo / / o
ﬁ ? 4 ,I
2 / 7/ Z
o
8 / /
IL 4o / / —o— MHRE 10,000 mgAs/L
w7 ‘ = —a— HREE 3,200 mgAs/L
I' Il 7 —— HEAEE 1,000 mgAs/L
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3. DPAA ORBIRUEIGE
3.1 RN

“C TF UL L7- DPAA (MC 15 DPAA) 0.3 mg/kg 1T » MIHERR O G LIZfsR, &5 L
T BEHEMEOK) 8 BIDHLE ) LRI S 4, #R O WINMEIF R m W & Z 2 bivTle, 7o, M
5. U7z & & oM BEHEE L Ok 5| C 1k DPAA DENBIRRICHEIT WD EE X bl
=¥,

B I s & OWRIIZ B LTI, 1,000 mg/kg/day &\ 5 & A TR #ERBR T DPAA IZHHAY 72
FMEER GHORSCIIBROER 2 ) BNAHLNZZ LD, DTN TIEH DA, DPAA ITHIEND
L EShD EEZ LR,

T, BERICE DR THMMBE OB ZERE LZEO~T L AT v MEERE e M &S
Z VM= in vitro O JEZIBRBR T, ¥ 3-1 IR X 912 2-F v o N— ek v (A b R
0.95 cm®) (ZRJE &2 A TH BT 32°C UL 40°C D U VR @R (PBS) %ii7= L. DPAA & f'H
JERNZ RN L CE BN ZE L7z DPAA OS2 f8 i A9IHlE U CREEERE 2 K 7=,

AHER HEH
RITRTAVI1R—

DPAA in PBS ‘ PBS
(BB
R &

3-1 B @EIERER 2 - F v S L L ORI

ATLARSYRERE ErEE
1600 1600

|| —e—32°C | | —e—32°C
<2 - | —A— 40°C <2 - | —A—40°C
§ 1200 4 E 1200 4
N L N L
%] 1]
S 5
w5007 w507
o) oE)
< 400 1 < 4004 1
[a D) L o L
) ) - 4.%‘

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

32 ~TLATv NZEKROE NEZEA I LT- DPAA BiE%E iR &

X 32 1IZRT LI, WTNDOEEIZBWTHIRED ERIZHE S DPAA BEH B EDH KR
S5V DPAA NEFANCHIRT 2 F TORRNEZ » MRS TR 2 B, & FEE TR 6 R TH D |
ZTECTORRZEZBRYHI L LT, EFIRE L & bICHEHERREEZHE LT,

6



b MEJEO DPAA TR HUIRER 3-1 LR T LT v NEEOEDOK 12~1/5 L/h &<, 32CTH
5 40°C~DIRE LRI O BRE OB KITWTHORE S 2~4 5T eEm e £ 26 0
TR o T2, EBRYIOFEERENTEF RIS TT v FEFET 1/13~1/24, & NEZET 1/8
~1/16 TH Y . ANBFEHKIST 29I OIEEH TOFBLREIIHD TURWVMETH ~ 72,

7% 3-1 32 CKRN40°CITI T D EBR I & EHIRIED DPAA Fid ik D Hfik

~T L AT v h(X10° emls) b F(X10™ cm/s)

0~2 IKFfH] T IRAE 0~6 I EHIREE
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 4.147+1.02
HEn b 4.0 2.2 2.2 3.8

40°C. 0~6 I TO & b F D DPAA #iff%%% 0.26 X 10° cm/s & FV T, DPAA #E A 1 mgAs/L

DRI 10 43I (REERE 1.6 m* 2 0E) L7zAaoWRINEEZRD D &, 0.02 pgAs & HH &
LD, TAUTTHLE DS ORI A 100% ERET S & 1 mgAs/L DK 0.02 mL Z A TZEEIC
FIYM %, 723, ZORMY 1L DPAA RENERFREIC/R o7 6 KR HOT —Z ZH N TW\H Z &
P35 FEEEO AR (1 REFLAN) TIREEAENT S DI o & HER S, I 0.02 pgAs
TEIS EER B,

32 9

MERED T P MC R DPAA 0.3 mg/kg 2 HLFIRE B 5 U 7ol R W S 07 BORE MR LA 5 7t
BEICO L, FRCEIRIC S OWEIS Tofi L, RO TR, B, /M. IR ORI 07m L
7o ETo. DAREITRRRD G PHE « KRR~ 00 LT e, 0%, BETERIZ I
O OFRE N HIRBITIHEFR LTV 23, 168 IRl #% & HHHX - RAE R M OV Tl e — 7 fED 20~40%
DIFHTEMEA I B, MO TIZE— 27D 10%LL FSBIERAR# Cho7-2 &b, i
X - AR O D O RITIEAIFEC T, BE<BE2HEMBIRO LN, HET > b~
?® DPAA 5 mgAs/kg (17.5 mg/kg) OHRFE OG- T, 7 HZ O EEME O BH &0 11.5% (IF
TECTH 1%, MOl T 1%L T) O RENEU S I, ME~OSMIIK o7, Lo, cHEREE
R D GO RIREOLFEL B D & MONEEE TIL 1I~10 FRETH 72Dk L, i
TIE 1 HEEIZ 62.3.7 HIZIZ 91.1 L BHFICHVWMEZ R L7z, 7238 5B DK 40% 23 EINTHERC I
RE72 & DT RI OFBRIZ 34T L T FIREM NS 2 b iz 9,

HEZ v 2 MC K5k DPAA 0.3 mg/kg/day % 7 H IR OG5 U2k B, S EIE 2 1250540
L. w50 0.5 BRI E— 7 4R U CREFIITIR T U, b @O IBETENE 2 78 L 7o/
XN C, RO TIE R Z2BR< & RMN, /NI, JERE, 8, AE it o Tix - RIgthRCTh -
T2, BB B 336 BRI £ CICEMCIXE — 27D 1% AR E TR T L7Z0ICk L, HFHE - K
PARRR, BE. TENID D DOWEITRER T, E— 2D 10%LL EOBFHTEEN R DL, FRCKET
FE—2EOR 28% b H o727,

HEZ » M MC 1S5 DPAA 1| mg/kg 2 HERE O #5- L, 1. 3 BEOMANIRETEMED 04 2 28 4



— I UH T T T 4 —TRATRER, KWL AN, SERE, ARSI LTV e 2 L
5. RN TOEAAEREIZR2Nb D EEZ b N Y, £72, 0.3 mgkg ZHERR OGS Lz
HEZ v D ORI, FERE, AR DO HIAX « KRR D OEHEMEDOHRITERTH D | &
5% 168 BEfICH ., TN 24 BEH O 17% 2L EOFEHEMERTRD Hiv, R A E R Tl
40% LL EOFEHEED T Hiv, AP OERTH 572, 0.3 mgkg/day D 21 HEKEOHEEGTH
HIAK « SRR ARER R 0 D DO BAHEME DT RITAEIR TH 0 | 336 K[l b 22 5% 24 RERT D 22%
LU EDHEGHEMEN RO Hiv, FHCEBTIZ40% L EbdH D | AR ER BER Th 72, P, Fofk
B 5-1% 24, 72, 168 IEIZ 31T 2 Mk H O BOHE I X B ERE 0 & BRI TE <L KERGIZX
STERATHZENRENTDN, 2O EFE (B 2~9 %) ZMIEOLHE EFRETHY . HHE
PEDMIED SR~ OBITHIIERGIC LV RE LB LA LR S Y,

MEED 7 ~ FIZ 0.3, 1.2, 5 mg/kg/day > DPAA % 28 HIFO&E5- L CEHE (5529 H) DN
DPAA JEFEZFH~_% & L H12, 5 mgkg/day BEIZOUWTiE 14 B o0 B8 HI15% ORI RS & HIlE L
7o TORR, K33 7T LI, WTNORGEET IR R O DPAA B IXAENMEE O+ C
RbEVIKEICH D | fIZiT/G, B &b E N T, BEEEND 14 HREE (5
mg/kg/day [FERE) OIREIR T2 A5 & ORI O BEOREHMAZERS & R (1
HE) ROWER BR () CTREKTEHAEOERWI ENENDL, WARLENL-IUCHD I EITK
TIRRFEE B LN, F2, 0.3, 1.2 mgkg/day B TIEH G EIIZIZ ] L TR DPAA JRE
AN (4 f5Ri12) L. 5 mg/kg/day BECIIARNRENZH L TE OMBTHESNIRELD b
—Him ot BOfERTE) 27 . 5 mgkg/day IZHETNLLNE LI RFEEETHLZ LD, &
HIREOEAIZ K DPRMHERE D IR T A KB L7/ THDH Z L b B2 bz,

—0—5 mg/kg/dayEt
100000 ¢ —O—14EMEEE (5 mg/kg/day)
i —0—1.2 mg/ke/day®¥

—0—0.3 mg/kg/dayE¥

10000 |

1000

100 |

DPAAEEE (ngAs/g wet)
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100000 ¢

——5 mg/kg/dayEE
—Oo—148ME1EE (5 mg/ke/day)
—o—1.2 mg/kg/dayE¥
—o—0.3 mg/keg/dayE¥

10000 |

1000 |

100 |

DPAAEE (nghAs/g wet)

® b OHF

5 o o& D % Bl
THOBE M % B oK E B R OB MR B B X
E R Bomom X :
. 7 ) A
5 B |
® i
[

i |

B XK E B T
= B Bt AR ZE
1)

>

I\

il

3-3(2) DPAA % 28 HIM#H5 L7=EZ » h OFL+ DPAA J1E

HEZ » M2 0.01, 0.03, 0.1, 0.3, 1 mgkg/day ® "“C 15 DPAA % 28 HI#E A5 L T 168 K]
(7 BI) BORNIREZFARIAER, X 3-4 1R T L 5 ICEHEET O DPAA R I35 BN
(2> THIIN L 72, 1 mg/kg/day BEOFERLH DPAA IRIEICKTT 2 S BEORE A RD D LK 3-2 Dl
D TH Y. 0.01~1 mg/kg/day DOFiPH T H D DPAA JEEITH G EICIZFHBT I HDEEZS

W

neY.,
—0—0.01 mg/kg/dayE¥ —0—0.03 mg/kg/dayE¥
. 1000 € 0.1 mg/kg/day#¥ —0—0.3 mg/keg/day#¥ ]
= : —0—1 mg/kg/day®¥
} L
B 100 ¢
o ]
~ i
w10+
5 3
20
g
1
ﬁ,ug 0] Ll T T T T T T T T T T T T T T T T T T T T T
:<L‘ m m w7 @ ] %8/ & B & /M R & FT & £ 0 B B WK B ® & &
S o OB OB KR K OB OB OB O E - E BB B B OE O Om e %
B K T ® &= & v BE #
= B ol % il
[X] 3-4 DPAA % 28 HR#& G- L7=lET »~ b Offk+ DPAA JBFE (168 HefEIf%)
# 3-2 1 mg/kg/day BEOFKL T DPAA JREEIZ5T B BEDIRE
58 (mg/kg/day) 0.01 0.03 0.1 0.3 1
HHA% T DPAA EEE DL | 0.010~0.040 | 0.028~0.041 | 0.091~0.14 | 0.32~0.44 1.00




T > T 1 mgkg/day @ “C 15k DPAA % 28 HREFR NS L C 24, 72, 168, 336 R DA
PR 2 R~ TSR, B 3-5 1287 K 51 72 W] D DPAA R EEIIHUR B, ALEwhad, AENI.
BN, mAE, Mk, FEE, BREG CIIRBEOK T Thofhd, FIMS/NMEE ZieZ
DAL OFERE TI% 24 R DK 8 F B CIIA 6 Bl E TR T L7z, 168 REMZIZIZARNG AL FhiE,
BUR FHER, MR TOREm o272 DO, ZOMOMMETIX 24 Rtz O 4 FIE TR F Lz, L
L., TOBOETFITFEERTH Y, 24 B O 2 R ITMmEE, ek, BiEorTH-72Y

1000 +
. —0— 24B5FlE  —o— T2BEREIE 168B5R51%% —e— 336B5R11%
=
®* 100
X
+
g
- \/\
2
£ 10
1
a
=
=

1

1.4

—o— 2% —e—72BFRI% 168RfE1% —e—336HfHE

fé 1.2
o
= 1
u
X 0.8 -
g_( 0.6
% 0.4 — ‘//.\\.\‘7—
S o2 /\’m\/

0 T T T T T T T T T T T T T T T

R EEE Y Y &
o MO MK K OB OB M OM X - B OB OB R BOW OB OB e %
B R T * E % 0 i %
g " # B :: Wi
[43-5 DPAA 1 mgkg/day % 28 HRH$¢5 L72kET ~ b OfARKT DPAA i DRI
IENR 18 A H OMEZ » M2 “C 1%k DPAA 0.3 mg/kg % B[R O &5 L72f5 5, C 1555k DPAA 0
RN IEMEZE UTAHRIZ ) D K & e BB B LT, FIRCIPEE, 75 ~D 05 b2 o 72,
F7o. BRORE KO OREHEMI IR & [ L~V T2 T BBIR~OBSFTEE OB
TG ED 0.02% K TH 722 025, DPAA OJER~OBITIIBBRIC I VRS TV &
ZZ bz, FRIBICE W TS PR R~OBAITIIER CH 0 | M REICIH DM RE Ot
EEZ v BRI 52% (RIM) Tho7-dizxt L, BRI TIEHK 23% LR JBIR Tk DPAA O
MR A~OBATHIXRN E B2 bz Y,
PR 7 BRI 28 L CRET v I C FEi# DPAA 0.1 mg/kg/day Z & A5 L, i 50
b1 HEOBENEEZ 24— N7 U477 7 ¢ —THANTFER, WOENL~ERET » M
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NTENS T2 DD, HILENEY., PHRRER, Bl E ONFIRIC BERTEEAR 2 S i, PR D
ofz, F2. 1, 3. 7 BEROWOMEE P HEHEEZ RS R, WTRoRRICE N TH, &bE
WBEHEMIRIE R T DTz, TR D D OEHEOEKITRERTH Y . 7 AZOMEDIRT
11 BRITHATR 41~52%., HEDVETITH 45~53% O HBEEEDS PHXIRICH > 722, 2D
b DR CIXHED Y2 T HH BRSUE A~ 33 % , i oD U2 T HH BRI A i~ 38 % £ TR T L 72,
IO END, REIM K ORAM MGG Sz DPAA I3/ T > B IRICBITT 503, %
DA OFEEITRET v b &0 B | HAE% D DPAA O EITHTHRMRRICBWT L VR TH 5
tEZzLNEY,
$%4E@%Eﬁ?yFﬁm”C@%DMAMM@@%%@ﬁﬂ%%bkﬁ%ﬁwﬁWWUﬁK
STHALE (WA ZETe) ITAFEE LA, WIS BUHEPETIZIE R & 204 L, M EE 2 Bk
< &I MR K OB @ WVEIE Tt LT, #5572 R ICITRE T » b ok, (O, i
AT, BB TR PEIL B — 7 JE DK 4~9%. MTITAY 50% £ TR T L7z, FAERT v FTik
Mg, O, i, FFiE. BN BURTE ML — 7 DK 30~50% DK T, Tk e — 275 & 13X

[FIFREE D BAHEME R BTz, 7 v P TIEEARERKRDOERIT AR 8~14 AL EZ LN TWND Z &
5. E% 4 BOFAERT v FTIEEED D OYRIEERE N R D 1260 Bl T2 < MRl 7>
fiLizbnrtEZ LN,

WD =27 A Y LIZ DPAA2 mg/kg & HEIE G L7ofER, 1, 4 Refil ik OREBER O b FIREIX
KHBBEDR) 1.5 %, 2.6 (5 TH o722 LD, DPAA IIMNICBATT D alREtEARIR STz, F7z2,
4% 50 H HOMED B =27 A /112 DPAA 1 mg/kg/day % 98~121 HRIFE D #5 L2k R, SiRED
b HZAMAET GRIMERICK) 71%. MK 29%) (T S 4, HRIHR G TR MER S OB G138
51 BRI TH 17%., 4 BB TR 14% Th o722 L h | KIEH 512 X - T DPAA 23RIMLERIC
BT D ENRB I NI, 5% 198~237 HAMRR T2 &, Mo b REREIIRIREEL Y b
BEIZEDPSTZHOD NFEF L < HUVINCE TR T L7223, MikH o b FEOK) 80% 03 IR IMERIZ 534
DA GAY ek

WERfED J1 = 7 A YL DPAA | mg/kg/day % 28 HREIREO&E G- L, 0, 1. 6, 12 » H1%IZ DPAA @
PRI EE 2 I L7 R, X 3-6 1T K D IR G E% D DPAA JREEIIPHCRe R (I, #H#E) .
AR B, I CE < L &GP URE b PARRSRICEIRE ISR T 2 A A DA, AE

TIPSR & TR SRR O TR RN A DivTe, 2D XL H 12, DPAA JREE XX #
ﬁ%?%<\#%ﬁ%ﬁ%?ﬁw WIHETTy hOFER (K33, 34, 3-5) SHEIL TV, L
ML, 7 v M2 1 mgkg/day X° 1.2 mg/kg/day % 28 H G LR EERD & BHEZOY LD
DPAA JBEIL T v MTHATHRARRE R K O F 1R T & < 2 OO TR & 2 A

ZH Y FEND 1 AWK LR TS 2, TV O R R OB AR IZE 1T 5 DPAA
RGP 1 BEOT v FERILNLThole, 2O X DT, YILO AR R & O E 1
ﬁl‘féDMA@%&Ti%<\77%@%&%&%NT%%wlkﬂﬁﬂotmo
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K

3-6 DPAA 1 mg/kg/day % 28 H[H#5- L 7= /L DOfifkH DPAA I DR L
t MR OYT v OImE, % 7z invitro 3R Tk, 3800 L7 DPAA OF) 2 A3 ek Y & |
K6 BINMEEL 7 LA L TR, MEITRD N2,

3.3

ENEOYT vy hORFI 7 a Y — 24 - fFfiE & V72 invitro fREEER TiX, DPAA (W 31Uz Wy
THREZ T, BETRONR) -7, £72, DPAAO0.1, 0.3, 0.8, 2.0 mg/kg/day % 91 H i
PO U2 MElE T~ b ORFSR LSS 2 E LTRSS, DPAA XV T o SRR b ifE
LRNWZ ERHALNE o2 Y 0 —J5, T v HIZ DPAA 5 mgAs/kg (17.5 mg/kg) % HilnlFE O 5
L7z Tk, 2 AAUBORTICMETIES 28 RMOLAEDBRIES T, 20D, 1
mgAs/kg/day (3.5 mg/kg) HIfZICIHO LT 14 HHEEG LI2EZA, 4 HRUBEORF NG Z<HT
IR DRAMONRE WD 2 FERIE SN O | Zh b ORMONREWIITEFRIKBILEZ T b0
EHERI XU, DPAA D37 = = /UL EZ T 7= b O Tldeh o7z,

DPAA 1 mg/kg/day %K) 100 H[##¢ A#& G- L7z iE¥ L Tl &G-S O Mg H & iE#E > DPAA &
B R BITHES LTz DPAA S S, # v X7 BICIE M ORETHRA L Wiz EE 2oz
P, EEER SRR AEMILEEED DPAA Th 7=, F7-. DPAA 1 mgAs/kg % B[RRSO #5- L 7= i
7 v T, EHH2 5 DPAA, 7 v #F 4 (GSH) & DPAA Ofa&{k (LT, DPAG LHET ;
bSR3 S, BRI HRE S s e REEW DK 85~95%7)% DPAG Th -7, #
PRI CIRIEIET TN D DPAA TH V| DPAG I3 Shemnoiz B9

3.4 Wt

17~ BT C 13k DPAA 0.1 mg/kg % HLIAIERARN B G- L7255, 168 BEH TR G- & D 63.0% M3 R
HFIZ, 38.0%MNFEHFICHRIE S L2 Z & D . PRI IR FHEE T, IBH-HEE LS T2 2 &
MR STz, F72, 0.3 mgkg OHERE O EG Tl 168 REE THRG- 80 99.5% (JRF1IZ 48.2%., 3
1T 51.3%) 23RS HL, 20K 8 FIAS 24 Rl £ Clopit Sz 2 Lo PRI RAYHCH
THDHEEBEZ LN, A L7z X 9 I E D DPAA [XHAX « KA O 8 IR < B % DI
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WAL Y . E51203 mgkg OHEE N5 TlE, 48 FER] TGO 43.8% 2R HIC, 26.7%
PEFICHEI STz, B, I ~OBITIZ 134% CTh o712V,

KEZ > FZ DPAA 1 mgAs/kg/day (3.5 mg/kg/day) Z H[EIRE A& G L7oRiF. 72 FFH T G- Lzt
FD 61%DIRHNT, 27% B FEPITHRME S 722y, JRIICHREE S U7z B R D 90% 7 24 e AN Ok
M<Tdho7=", —J, BT~ M2 DPAA 5 mgAs/kg (17.5 mg/kg) ZHEHRRO# G L= BRTlX, 7
AR CHE Lo B D 23.0% 53R TUT,26.5% 2 FHIZHEH S 7275, 1 mgAs/kg/day (3.5 mg/kg/day)
AR U CRIER DS LB Cld. 14 A MO RPYRIHIE G- B0 1.2% & BRI 54
TE-729,

HfEH 112 DPAA 2 mg/kg % HilRIRE H #5656 L7238 Tk, 24 B[R] CIR IS G- B 0K 40%, #FHIZ
KI17% D e et s 19, £72. 1 mgkg/day Z 98~121 H I 085 L 73 B 5 > 1019 7
5. BEHIFANO 24 BB T 28R AR T 5 & B H OREEOK 34% DRI, K 53% 0
PR S T EHEE S LT,

KRB, R OB 1| DOPRIRREE & B2 b, KBIZOWTIKERG LT v I
PILTEME L TERBESNDZ ERENTNS "' DPAA 1 mgkg % 98~121 B O&E L=
HES L CIX, RTBO b R IR & il U TR G-BAATR 41~91 BITH 5 15, BH& T4 198
~237 BIZH 195 b @< . P OFRIMERDFAMIL 86~105 H TH 5 Z &b, ARIMERFIZERHS L
TV 7= DPAA BABHICHEH S THEMMA LIZ R L 52 ok 10,

—J7. LT oW T, T~ M2 MC 1k DPAA 0.3 mg/kg & BAEIRE M35 U 7= LA THERRBR
T DPAA OFLI B T Mg IRE 22 5 2 i3 < Mg &I RIEFFLE O Tl L Lz
Z DB DPAA TRRCHIH HICHRE S o T WIE Tl E B bz Y

7235, DPAA DIESMNEMAZ(EHET 23HI L LTa L AF I N (oA A o 22 Bl igSRIA]) oF A
2NN gL R F I RENERO®BEE LT ~ R DPAA 0.1 mg/kg % HRIEEN#
53 X% 1 mgAs/kg Z AR O#5 Y L7238 CTld DPAA OFEIERICK & 28 kT /e <, MfkiC
Lo TIIENERMEIE T 2EAaA A L2, JEiHRED RV D EE X bz,

F72. GSH ORI RIARDDEEFR (v -GTP) OBAEA] (GGsTop™) . GSH REEEFEAE A,
EHEX L— FEIOPEIEED R LIV B2 DR Y DPAA L iflit L g% RIS Li-5E
2, EREBLVUCOMPPEERERIIE T L, FMRT o REELVREDL EHITKTLTY
oo BREERLVELUEPEARERRT 2 ZENMOLNTVEA, Hike L FRkICHE LB
S DPAA EEEEREZTERNRT 5 2 L2 XD FIEICI 1T 5 DPAA OFRAILT STV 2 ARtk
Zbhs 0
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4. BMERZEFIZK D DPAA DEM
41 2HSEH

DPAA DRWEFNEIZ OV Tk, NIOSH CKIEE ST 55l 22 2 £ #F2FT) @ RTECS® (Registry of Toxic
Effects of Chemical Substances®) (2~ 7 A|CH[ARE QG L7z & & OFEBBERE (LDs) & LT
17 mglkg & WY EPER SN TR 2 | Zhide T OREEZSIH LT = a0@ET — 2 4
NHLE 72> TRY | AT —2HE2MR LIZEZ S, MoDL = 0.017 gkg 2 Lit#iSh Tz,
MoDL (% mouse oral dosis letalis (~ 7 AR O BIEE) OBE T, ~ 7 A1 17 mgkg Z % 05 L2k
WZHERHLNTE W) ZEZERL TR, BEERITIAY (LDs iXfiE) Tholo, k. Z
Na b FZET 25 & DPAA D4y 805 262.14, EHEDJT 8N 7492 TH DS, 4.9 mgAs/kg (=
17+ 262.14 X 7492) L7825,

LDs ([ZBI L Tl [EDHDOHRE LW T H %<, FEHEOMEL D ETIIAMTH-TH, 13
FEPE DRI AN EE 2R GE DI < 72y, ZoTzd, [FEMENRD 5 LB bivsd WHO (2001) @ EHC
224 (TUL gk ST HERE © LA D LDy & £ 4-1 12, At FLAMD LDy 25 42 1TRT 2,

R e BEAWICONTHRD L, WiefE GREROEE) O 20mgke, e Y va0 (7
WINTES) D 14 mg/kg D/ LULD LDs, Th D28, #i b Fe CIXENICIRE TG L5 a3
1015, B F o 7BV AN TERE LTCGEIZITR 20 fFRE LS. EHIEIZIDEDRKRE,

—)7, B FLEMORMEDTHDLE ) AT AT ALY U (MMA) RV AFAT VY R

(DMAA), b AFAT AL AFH A K (TMAO), HEHEWR EICEL GENDT LY ) _E A
VIR EOfE FLEWD LDs XM b LA OME X v 7 10 5L ERE W2, MMA Tl
M2~ b O, DMA TiX7 v NOMOENT LDs IZfFLL EOZERH LTINS,

% 4-1 EHC 224 (2D & - TR v FLEW D LDy, (Ak)

WA | DR | W | M | B (mgLfskag) (HLI;E‘; : Hi st

[ =iy ~UA | S | &0 26-39 34.1-52.5 Harrison et al. (1958)
ifi b i ~U A | BERIR | HE | BnO 26 34.5 Kaise et al. (1985)

i b i Ty b | R | HE-ME| RO 15 20 | Harrison et al. (1958)
i b i VAR RO | kg R n® 145 188 Harrison et al. (1958)

i b ik Ty k| R | | AR 293 385 | Done & Peart (1971)

i & T 7 v | ik | ) R0 24 42 | Done & Peart (1971)
G VD ~UA | A | M | BAN 8 14 | Bencko etal. (1978)
= ~UA | S e | FAN 21 87 | Benckoetal. (1978)
i B [T M)A 7 v b bES B | EIEN 4-5°¢ 9.7-10.9° | Franke & Moxon (1936)
E RSN A Ty b | o | AW EEN] 14-18° 34 -44° | Franke & Moxon (1936)
B hy Y Fy b | gk | M| #o 53 298 | Gaines (1960)

v FEdn Zv | IR e | &0 231 1,050 | Gaines (1960)

t BRI VYA Z v b OERIE M| RREZ > 400 >2,400 | Gaines (1960)

© en 7 v b | OEE M| R > 500 >2,400 | Gaines (1960)

E o a IR ETERE, bIZBETF U B 7B ANTEES L2k, ¢ 1 LD fEE R,
P& H; SRS D45 (a0 b LASN) . IR, iAIPNTESS, IERER; IEIERE G- # R RS EBAm
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42 EHC 224 ([ZERDO B - - HH v FLAEW D LDs, (AlE)

fitke #bow miE | @ | M | P Hi
(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 BEFLIE | OME | B0 | >2,200 | Gaines & Linder (1986)
MMA ~ A | BEILE | OHE | AN 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 o M| BEFLIR | B | RO 1,433 Gaines & Linder (1986)
DMAA ~ A | BEILE | OHE | ARND 1,800 | Kaise et al. (1989)
TMO ~UA | BEILIE | KE | RN 10,600 | Kaise et al. (1989)
TIVE)N B <~ A | BEILE | HE | B | >10,000 | Kaise et al. (1985)
FRIAFVTVIZgb AN |~ | BERLR | KE | R 580 | Shiomi et al. (1988b)
FIIAFVIWVIZObATE AL |~ A | BERLIE | ME | RO 890 | Shiomi et al. (1988b)

DPAA X BARFUTITI@EFAE L2 WA FLEW T, ZDI1X< #Ei1L DPAA = & e /KO H
IRFROEND Z D, HKEEIZL D LDsy DN EEN LN, TD L) RTF—2IEbN
o Tm,

42 mE~thHASH

DPAA % i #5 LT —kagthakn (L~ i) fEROBE 2 o plE« 1 12R LT,
F£7-. DPAA OEEME CTHHE ) 7 ==L T /LY U (MPAA) OFfiEA2RIF21Z, 7x==/b
AFNT Il (PMAA) OfERZRIFR 31TR LT,

7w N TlX DPAA 5 mg/kg/day % 28 HIFRHEIFE Q#5795 & /EIX 10 PLrp 3 P8 (LR, 3/10 Pt &
LT D, OB 1 PLIEEKIE, | PLXEEE 3 B H) . MEE 6/10 PEDSEL L7 Y | B~ A
TI% 5 mg/kg/day % 5 ERIFRHRE OGS L CTHIETIEAR < 2 50 ppm O E THOKIZEHIMN LTl
HEA 10 oo~ 7 A2 28 HIEEEG: (BRK$# G, #E 8.7 mg/kg/day. Hff 9.9 mg/kg/day) L 7= 78R C I
1IEDFEETh -7,

LR A~DEE (TEHOE(L 2 ET) IXEAREEZ G L2 0T v F 277 < pz 24230
H=T AP CHIESN TS, LavL, 5mgkg/day D AFS5TT » MM2iX 10~15 H TlE
FRHUTAR AR (R BN > | v 7 A TOMBULIELS | # 5 EE#%IC > Tk
IZHBND X Il o722 ) £, 2 mg/kg/day DAL THET v MZIX 71 B B2 SR EA R
HORER) A8, 78 B BUBRITA I CABILD K 91720 7e iy, MET v MTITARRESFH) B
BT Y| T v h~Dfk# S (1.8 mgkg/day) TiE 21 OG- T b I £ ORRAE
WIZH DR - 7239 WYL TlE 2 mg/kg/day @ 100 HEORE OG- T 12 LI 47 0 —X A
BROIER DB 514 B A SN =7210 T o 5P | iR 50 B OMfED /LI 1 mg/kg/day %% 100
A A% G L=38 D | MEED B 11 1 mg/kg/day % 28 AR O& G L= 'Y Cl3fT@ho%
LRI T2 o 7,

HFlgE~DEENZ DN TIE, 7w FTIE 28 AR AE GO 5 mg/kg/day #. 91 AR OGO 2
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mg/kg/day ., ~ 7 2 TiX 28 A MK G- 5.3 mg/kg/day LA EOFE, 5 M E#E H 50D 5 mg/kg/day
BECEEOHEN, GOT X GPT. ALP., A U /LB L 72 & Ol ONHE AR E % R~ 2 $fi o
5 AR ORI STV S 229 LTl 2 mg/kg/day O 100 H O AL TH
NS OEEFTEMEDOEAEIC BT 1T 2> 7228 5 | 1 mg/kg/day & 28 H RS D5 Lz tgEo D LT

ARk O (IREHA, 70 Y VO RIEMRIIZE) B bniz >,

7> M 28 ARIRRAKSG D 1.2, 5mgkg/day . 91 AR A E-O 2 mg/kg/day #f THR MLEREL
RNNET B EURE, ~v 2 Uy MEOIK T EOBMEMA RSB, L, 28 AR&EE T
VIR OO IR S E R EEIR T 2 AU 2 MR M EREL O BEIMNE 2 B3, B BEO Y& M AR AN D LT

(2R L, 91 A ML CIIMRMEREI TN L2 b O OB 8EIC R F 1372 < IR T A8 %2R L
TV, =7 AT 28 HREfRKELSOMED 9.9 mg/kg/day BE CE MM 23 A =08, HED 5.3
mg/kg/day FECHED 8.7 mg/kg/day BEICITMIE~D BT /203> 72 2, H /LTl 2 mg/kg/day @ 100
AR 05T H MIR~DOFEIT A H AL TH RN D)

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

DFEENZBLITN, RIER~OEBLEET HT-OICEm LY K77y MEHTCIX
DPAA IZHEK L= ZLIERED Bivfe o7z Y

BV DPAA 285 LIEREORBICONTIE, A% 4 BEO T v M 28 G 05
L72#BRC, 0.3, 1 mgkg/day HEDOREDIRIMERED A BEAMRD > 7223, ARIMEROEALITIM 72 & D
T, EFEEZDNHHPHAZRDT D L 526D TIEARL, Z O RMERBD 2B N4 %
RPN 72 223, B R E ~ORELREENC LB b A bNehoTle, TOMITIE, 1
mg/kg/day FEOMERE TR, HECARECIFIBRE R~ ORE e ERA LA, ITEIOLEL00

FRIEIR DO HBLIX 72 < . DPAA I3 L CTREBNZIRWEIEIER 262 S 1I3B 2 bizn o
=¥,

INHDZ ENG, DPAA O FEREEAEMIT X « RIgRER, ML ONHESR, ks &%
HITZDY, DPAA OFMEIZITFAERNH Y, T v MO EN R b E»-> T,

DPAA #5-H L% OBHEMEIZOW T, 7 v hoo 28 HERE O &G 91 HFR DG ORER T,
[ IR #& TR 1L DPAA IZ & - THBL L7 2b DT & A & TR, ZLORRECRBLO D 73 A
SREEMEPBD N &G, BEMEIRFEEZEX N, Ty b 28 AMEKEETIE S
mg/kg/day #£ T 14 HEOEHEHIRE TRIZ S 172 PLIZIRES 2~ B V7225 .91 H #5550 2 mg/kg/day
BECIE 2 RINICHIE T & L2 Y,

DPAA DOBHEME TS MPAA @ 28 AR A G- TIL, FX « SREHHR R~ 8 T = T =
# (15 mg/kg/day) @ 2/10 JCCTHLHHICIREN A HNZ7ZT THY | PMAA @ 28 HFRX &5
Tl HER (5 mgkgay) THHX « RIFHRER~OEEIZHL ONRD > T2, A~ D2
MEBITHEEABHETALNTL, ZNDDORERI G, DPAA K UBEME O BMEL T 5 & |
DPAA >PMAA >MPAA DIETH 727,

B, BRI K B EEIZOW T, 1,000 mg/kg/day &9 EHETO 7 BB E®RA CHEA
PROHFRDIER 72 £ D DPAA IZ L% & B2 b D EMEMERIEA B2 DS, K « R~ D5
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BIIHBL L o7,

43 RESH

DPAA % FE# G LTz — i tEaki (RWIEEME) #ROME 2 (Hk 0Bk 4 IR LT,

MEfED Z > M2 0, 5, 10, 20 ppm DOFEFE T DPAA % 1 RIS L7-ikBR Tld, BUkEN S
RO B EITET 0, 0.26, 0.48, 0.95 mg/kg/day, HET 0, 035, 0.70, 1.35 mg/kg/day TH YV,
FTHLOREZ b —IRIEA~ DB L 72 < | ARRERIZHBL L7227~ > 72, 20 ppm #E O ME T & UM
OEEHIM, ALP, v -GTP @ EFRICHEZEZRD ., MHEOSETRIE OJLESS ERIEE R, B
MROFRAEDN I BTz, 7233, 20 ppm Hf TH DAV HED I/ MRIE, D~~~ 7 U v MERAD T
BEEDHDENTH TR, EH LI HEMAMN <, ZELBMARD, BETFRERIT
ZLnWEEZLNE,

Fo, MEEO T~ M2 0, 5. 10, 20 ppm OJRE T DPAA % 2 UK G L3 BTk, fok
BN OROT-FHEEITHET 0, 023, 045, 0.91 mgkg/day, #MTO0, 032, 0.65, 1.3 mgkg/day TH
D WDTIORES HARIEIR O HBLZ 72 2> 5 7228, 20 ppm BEOMETEEIE N7 S 4L, [RIBEOMETAELF
B MERECREEREITARICED o 7o, TR 8 & & O E & ITHED 10 ppm DL EOREK Y
HED 20 ppm BETH BN LTz, L UTPHIE & 72 > TEER L7- 20 ppm BEO M 33/51 PL-CHRAIRE
B OB OPeZE & Z I L DR OYEsR, FFNILE OBEA N A B, 79 8 & TIZIELE SUIPEME & 72
> CJEF U= 20 ppm BEDHE 4 PEFF D 3 LT H LS OILIRN 2 5l 2077

MERED~ 7 A2 0, 6.25, 12.5, 25 ppm DIEE T DPAA % 52 HHMHKE G L= B T, fokE
B RO TG EITHET 0, 0.75, 1.57, 3.17 mg/kg/day, HT 0, 1.05, 2.74, 4.79 mg/kg/day TH Y |
WTIVOREZ & —fRIE~ DR T e < | AFRIER D BT 727 o 72, 25 ppm B D 1 TR N DA
HE K ORI EEOAE 2R, HE (8/10 L) CTHHEMAZFE O, T2 ozt 12.5 ppm B
@ 1/10 PE, 25 ppm BED 4/10 PECTEMEARE 25, 12.5 ppm BED 2/10 PLTHHE R A 25 ppm BED 2/10
VCCERMENFRIEIE DN 2 DT, WIS AREZEDSH DB T An-72

F 7o, MO~ T A2 0, 625, 12.5. 25 ppm DOIEFE T DPAA % 78 #H MOk 5 L= B TIx
WOKED D RO TZFH-EITHET 0, 0.69, 1.46, 3.03 mg/kg/day, MET 0, 1.09, 2.49, 5.43 mg/kg/day
THY ., WTILOREZ b — RO BT 2 < | FRRER O HBLUX R0 o 72, 25 ppm FEDOHERET
(REIEINOAZ 26, M CEFROARERIKTAZ B, 12.5 ppm FEOHE T HREIEINOAE 7
HHFIR ST, 72k, EFEROKTIRBEDFRENIC L D EER, JOKEDOHEMI S DPAA
EOHEMZR ENFRES 2 b ™,

T X, EH~PTHIE D DPAA ¥4 (1.2~9.9 mg/kg/day) TT v h=o~ 7 A A BT (B

i), FRERFR. IFIR R OMHIE R ~DEED 5 b, FHI O DPAA # 5 (0.66~4.79 mg/kg/day) TR
O 1= BB I M ORHIE R ~ DB T Th - 7=,
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4.4 HGE - FESHE (RER~OFEE)

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

7 v F TSR RONIER ., B ROARERORARITHE R Y | L TchEhk
BEIZHALN TN 6 D | DPAA ICIHER T2V D L E 2 Sz,
AEFHAEICH T DB OV T, KREAT 14 AL RN AR TR 7 B B £ Tl n &5
L7277 > h® 3 mg/kg/day B TRIEBACIZME 9 ZIRMBRRBEOR T RA LN, ZIHRBIZITE
BN ole, Fio, VBT E~OREL UCHEERE, AREE OAEFIREOK T, FHIZE T
. ERATE 7R D ONTRIRSE R OBEMNFE® Hav, JFR & U CTHEREORREEACIZ A 5 21 & Ml
AETHER~DEREN - BN BIZ L 0 E U Lo EERE 2 bz Y,

HPESORET » M2 0, 20 ppm DOFEE T DPAA Z UK L, RILEZ ML TAEEZ 1 B 21 H
(BFL) £ T DPAA ZII<EE L. BEFMLITRET v b & RERIC 12 BHFEOKE G- L7z DD B, 6 HE[H
DOEKBEG#%ITKIEKZ 6 BREEE L7- DC #f, KiE/K% 6 B G L7-1% (2 DPAA % 6 ¥ KK
$e5- L7- CD BE, ZKiEKZ 12 &G L7z CC BEZFE LT 6 WilniE, 12 HEHIFIC 2 RO THE)
R A FhE L 7238k Tlx., DPAA OFEEEIIRAMORET v F T 5.6 mg/kg/day 4~6 AR DR
3.1 mg/kg/day, 6~12 ##inD R T 2.1~2.2 mg/kg/day T 7=, DR, BIZIL DPAA #5112
REBEIMOMEIN A B, A= 7 4— KRB TIL 613 ﬁ@DCﬁ&UDDﬁ 2 i CD
#. DD B CRBEIIERE, ik~ OMEA RGBS Lo, ZEhrREEE R Tl 6 |
#@mﬁiDDﬁ 2 o> CD #E, DC #E. DD #ECTHEXUIIE D & HIEEICA D £ TORHAA

-T2 &0 D, 6 BEOEBEHMN S >7- DC BETIIA—7"2 7 ¢ —L KB ORI [A]
WRHOENTZb OO, ZEERETE RO AKX ER XA b e oo 7o 040

F£72. 5 ppm DR T DPAA ZHUKEE LT~ 7 ADORFL 2 U TIRIALHIZ DPAA ZI1EX<&E L
Tew U AOWR T, 7 HELARRICFE NG L 72 BERERER T 7 A O N L—=2 7 BRI it o
F (EHEEN B T 5 £ CORMOIER, % TIEEORBA) 13RI~ TH Y | BINERE
B OVERAA TR ERBR CALZEZEOTUER A O E@E ST g 0

—J7. MET v b OFEIRI K OF2IL IS 0~1 mg/kg/day Z 58/HI# 0% 5- L, £ %/ L C DPAA %
< EE LA RIS 28I W TR, EFR— IR R, KT, AR IERE b, RO UG,
EE I FIEE, FRRERE. SRR WIS b BT o 7o, HEIR T B BB i A #R TR
20 HE £ CmfilEnis-Lic7 v holid (F) MW THER 4~5 BRI LA —7"> 7 ¢«
—/L RRRBRCIE, WIEHEE ((rEhiEey, XEREE, S2b B30 B, SV SOIPeERE, i
. HEREIE) 095 b HETIERKIEHAED 0.1 mg/kg/day B4 & O 2 TOBRERETY S B2 Y [
& FREOW TSN A B L2, MECI A HED 1| mgkgday B4 & O -2 ToOHRE
HECWTNOEBICHAEREEII e holz, LvL, 8~9 MlEE R 0 CEhE L 7= 385k <1k
® 0.3, 1 mg/kg/day #., M 0.1, 0.3 mg/kg/day BETYH BV [FEBAEIZHD Lz, 20728,
iR 7 HE 225 0, 0.01, 0.03, 0.1 mg/kg/day & [FERICAR D HE G- L7727 > hOR T4, 8 HEENZA—
77 40— FRBR A 0 U CRRRET L72 RG34 Bl ORI 0.1 mg/kg/day #EOIETILH EAS
O B BN LIZLAMZIE WTMORBEOREH I b A E 22137 < | FIEIORBREFZ 0.1
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mg/kg/day Bt TH 572 4 BERFO ZALITMERED WiHE U, 8 Bl O LIZIX BN 2o T2, A —
T T b RRRBRIE, AR © RIS W T IREM SRR TE 2 e T Sk
B LTCLIZLIZAVWOREZ DD, A7 ) —=v 7B L TMEMTOND LD THY . &1
ETEH OB IIREECTH 525, 0.03 mgkg/day TIEFFRBR CEEHH SN2 WFNORIEER
ICHHBEORW LR ENT Y,

F 72, R 50 H B2 HEE TOH 100 HEIZ 1 mg/kg/day Z il &5 L X< ESE
VDOYLT, Atk 30~40 BIZFENE LI RER A (B ). HERAOG, BRREER, BEFLSUS) 125
XL hot

RE, ATERRBROWEGNIZ S, ZOMIERITRIREDE /2 & Fx OFBEY 2T 7 ATRENE
WY, RBEROE h~OIMRIIRETH D Z L ICEBERLETH D,

45 BEIFEEH

in vitro #BR R Tld, % XX F 7 AHE (TA100, TA1535, TA9S, TA1537) . KIGE (WP2uvrA/pKM101)
D 5 Ekk A AW T8 IR 2R A BB Cl, RENETELR (SO mix) IRINOF BT3B TRtk
FERDMF DI, DPAA IZERFMEAZ A S EBEx bz Y,

F ¥ A =— AN L2 FZ—lififatk (CHL/IU flfa) % 7o Ge b R B2 ERER Tlx, S9 mix IO
AEICE O TYRAMEERT 2555 L, FEKEIERT O Dyl (DA THIMILD 20% (2 24 255
FESHLHTOICHE R [ ZEREERTE D S9 mix RO ST T 0.93 mg/mL, S9 mix &AM
DEZMET T 0.92~0.99 mg/mL, HHALEREE 24 FEFALEET 0.11 mg/mL TH o772, UL, FAEE
[ZHOWTIE, AR AL S9 mix WHIIO ST CHEMRIFIED IR WEER DA L ALTZDY, Z Do
M TR R E IO HBBEE 1L 5% R Th o7 . o, Fr A =— A LR X —ifEE
fakk (V79 M) T 24, 48 KA G EE CYLEAMRMEIE R T 235 Lcns, 2T L E
FETIE o Te, B BRI OV TIE 24 REREVLEE CREIE SR Do 7278, 48 IR LB TRV VA
ff%%#ﬁ%htoﬁk BARPEUEED LR 2B & Z L2t Cid, Rl R ONRERAFRIC

SUHRL O HULMA R KON U S ICBE L 7285 8R R R E OB RN R S Y
n|Wﬁﬁ%?ﬁ\?yF@%wKDMA%ﬁﬂ%ﬁbf%%bk¢&ﬁﬁ?ﬁ B BEAEAL /)N
KA TR PR & A AN e <. DPAA IVIMEAR R A A S 70 (Fath) &8 xb6hn?,

46 FEHAME

DPAA % [E# G U T2 3803 A ek SR O & -k DRI 6 1R LTz,

MEED Z >~ BT, 0, 5. 10, 20 ppm DOJEJE T DPAA % 2 4ERIFOKE G LIzfE g, O RAESR
ICE BRI o7, F7m. MiED~ ™ 22, 0, 6.25, 12.5. 25 ppm DYLEE T DPAA % 78
M (1.5 ) JUkES URER, BB ORAERICHE BRI /o7 ), ZD7-H, DPAA
1L T v b RO 7 A% L THRMB AMEL R0 &l S e

BIRESR T, BT — 2063 MERT 2RBAMEIIARHA TS D08, R0 AMRBROR RoE R
TEEMEOMELI D . DPAA OFEBANMENRFIE L 72 5 AlgetEihEnEB 2 b5,
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B, Ty MIBEBAME DY =F = a7 I (DEN) 0, 200 mgkg % fEFENEE Lz
2% S 0. 5. 10, 20 ppm DIEE T DPAA DK 5% BiAk L, DPAA #&5-BIAAD 1 HE#IC
JITNE> 2/3 Z 553 BI6R LT 6 i [H] DPAA D5 %t 1 72 it 5 PR O RiT 23 AJi 28 D¥EAE T b % GST-P
BEPERIAREL 1T DEN ALERE COABEL S L, DEN L& L7= 20 ppm (1.6 mg/kg/day) BECTZE O L
%iﬁ%:ﬁMLt“W Fo, BRI D S BHOBNAWE % 4 B> TlES

W5 L, 5 HE2>5 DPAA Z 0, 10, 20 ppm DL E T 27 HHOKEE G Uz 5. 20 ppm ¥
Dl T GST-P FHIEAMIREE O & g, AAETEOR AR EFARDPEEICHEM L, LxL, 0
i OERINEESE (BERE. Fii. FURER. KBS Tk DPAA ¥ 51 L 5 A BRI LR T,

T DFERD B DPAA IZIFTRB AT RN, MORBRAWEIZL DT v N OIFlE& ONEE
RITKET DRN AN ZMRAEST DN (FuE—a U MEM) BbbeEX LY

4.7 HKaSHE

THET, V7xz=rzuariyr (DA) RV T z= AT Ty (DC) EWnsTmhn
F (K LA moznbo, TOBEYED DPAA, MPAA . PMAA 7t FOfkt FLEW
BT 2R o= b D Lo, 2o OFIEIZHOW TR —OAWHE - RERRIC KV [F—#
BICRUBR L. FRAYICEEM L2 EBNI D 2R oTc, 207w, bifle ZOBET 5 A e ks
Y. B B R OZFOREY TH LA e FLEWEDOARH 18 FEO v FLEWIZ o>\ T
R ATV, TN O OFIEEHEXIICHKRT 228 & Lic, ZO%E, 7 v M EOEREY
ERWTHTZZ Y RARA > MZULEAMEEERBROFIEE L E 2 b zn, fHlio = BB EED
FIXH TH 2 Z & e FBOBMEITMIEAOT 4 —L (SH) & OB X 2 M oRE &5
ZAONDTERENS, BMEHEORKMLBRE L, MEEERBRIC L VFMEEZITI> 2L & L,

FITEIERER TIZ %O ORMIFE 2 5l & U722, FEMECI ) e 2B E L, kb H
SNTWOLMEEDO—>TH Lt MESmMIak (HeLa M) Z8RH L. BRoRETE R
LB % & Toks i C HeLa M % 24 FERSSE L2t MIIPABIKEEERIEEZRIE LY,

F e FEAMITHONT, MR DK FEEZEMEO ML ER L 0 B L7 50%MERE (ICs,) K&
NDPAA D ICso & FaHE & U 72 A05% #5% (DPAA D 1Cso & FEALAMD 1Cso) % 5 4-3. 11 4-1 IT7R T,

HeLa #Hfid Ti&., DPAA OffifamtEiTER  FEAMOMHY Th 5 Atk F{LEHD T A F )L
Ty UiE (DMAA) SIZIERILCTHY | b FELEVOIRAMREE (Al NFAM) T2 g
L& A, FIHNICHMCEARTEMO v RGO F NEEITRVE NI R TH T,

ZD X, =MD e LAY DO TTH DPAA 3T Tl b FLEHOMIBEEL Y bEn e v
IREFIE, K 42 1R L2 T MO U N R RIIaRR (RHMVEC filfi) 49 . ~ 7 2 G
fi 40 A& DA SRR T LR 5TV 5, RHMVEC Ml ik, HeLa HARIC FE~C A%
(AR EE R I3 9R < BlAu T 7223, DPAA Offifld st iX o e v Fbad (el rY vh) &
[FRRETH Y ~ v AP Tl & Mo e ZeamotMTh o7,

F7-. RHMVEC #ifa, ~ v AGATAIIIC R 2 MfamtE & Mifam & REY IAZEORF T
M ORI BV B, AR TEAO b F LS OMBFEER SV OIE, =lio b 5K
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LA DORILN~DIR ABERENZ EITER L THHHDEEZ LR TND &%
# 43 AR R (HeLa Mif@)

- As D IC R
¥R fLam4 fe i | (g | TR
HDAl V7= an7T Ly (DA) C,H,0AsCl — i 0.801 200
P72 =T ) T ADC) Ci3H 0AsN =i | 0.567 280
B % D7 2= VTV UE(DPAA) C1,H;AsO, i 157 1
FRERESY) | £/ 7= 71 Y UE(MPAA) CeHyAsO; | Ifill | >201 <0.78
7 =)L T IV 7% R(PAO) C¢HsAsO =i | 0.0557 2,800
b A 72T W )EEY E (BDPAO) C,4H,As,0 =i | 0.707 220
T 2 =)V AT LT Y U BRPMAA) C,HyAs0, T 25.2 6.2
U 7 ==L T L 2 (TPA) Ci5HsAs — i 200 0.78
Y 7 == VT L A% R(TPAO) CsH;5AsO EEX i 460 0.34
e LAY ke dE (e As,0; ] 1.64 96
MEfET ~Y DL NaAsO, — A 1.68 93
TfiR{l " b F(ER) As,05 EK (i 26.9 5.8
EEETIL T A Ca;As,04 Fiffi | >422 <37
= 7 &~ B VRV NG o &1L/} Na,HAsO,-7H,0 | FiAff 83.6 1.9
R v SR LA F ) AFILT VY E(MMA) CH;AsO; FAM 886 0.18
PIGHIICDHD | 1507 o B (DMAA) CH.AsO; | Ffffi | 151 1.0
e RMLEY Tt ) _H A L (AsBe) CsH;,AsO, T —° —°
DO TR
LTSN | p-T Y=Lk C¢HgAsSNO; FAfh 1,410 0.11
ARk E REW

BxEMN

£ :a)DPAA D ICso % 1 & Lz & EOFXMAET, AT 2 7 ¥ THRR LT,

b) BKIRE T 6 20% L LML BLK SR SRIEMELE S RN 2| ICs BRI S Rino 7z,

10000
1000 (A EXRIELEEY) ] (Z@D EeEFRIEEW)
100 [ BN

10 — I -

‘] - | - |
Lh AN RN ACAn |
0.01 S S A -

B o8 = oy e g4 o o= 0 AY & A N "{ ~ HH%,_\ |
NN N F VgD EN N Y 2NN N E OFE U
NN ooy MEeAE N N g A A 2 T Uy 2
ENEEREN A \ DU N N _2=<«%ao P P-: P-: * N £|’E:| A
<t N~ ~ =X ‘" &8 R _\_] S~ Lo [%) Y = D\ e _|\
NENS Nz, = T RENENS S o _N_AN=Rkg =« =
RS AT LM B 2 22287 hooggngagis Y M #
TN R U 2 R R 2 b SRSAER® A ¥
HooH % il PO S S 2 2 N >3 a
N AN b o0 =2 =<
NN N oW Ho O H 1l R
K H D é% NN H -
N+ a NN D R
4-1 b FEAWD HeLa Ml 2FE%F @M (DPAA ORI EEMEIZ R 2 FH%HE)
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(RHMVEC #lif) (= 7 AHMRIFH )

1000 __ 120
(F{fi) (= 1)
100 - f\5100
— [«)
w 10 __ M — b g 80
ﬁ 1 - — 1 60
m 1 HEE] H
2 04 & 40
0.01 H — H I S S S 2 20
0.001 L=l o e L
~ - . “
22 28 “S‘AEEEE;—E 0 1 10 100 1000
I L IZ2E = £ 2 2 OEL _ s
SEREEREEE B ool sEmAmEm  RRMY
ATRY T L=q=x ——
~ w ® o~ B 338y A EBOKES YA (BKEIM) ()
AN

4-2  RHMVEC e & O~ 7 2RI 69 % & L E W O3t

48 JILEFAUABKORB#EEHE

e BILEDOFERRPREWITE ) ATF AT LU U (MAA), VAT LTIV U
(DMAA) THDHM, eHETNVEF A (GSH) OESENPIEHFICHRt SN A Z &R T > T
BHOLNTEY ¥ | ZflicE e Szt # & GSH OEAREZ T RIRHE & L RBHRER 238 L
SHEE STV D Y, GSH &id. ARNOBLE TSI T 5 &b, AFEEWE L
N F I G TR L RIS BRI T 2 i E I b B 5-T 2ME TH Y | MilasM T b AR
DA, FIEAIZIE 100~1,000 fFERE TEEN TN D

b N OFFEHIIEEE (HepG2 i) % AW 7= Cid, MR GSH OF51BALER T DPAA ° DMAA
OMfaFEMEZ R T S, AT v RoMaiEE 4 R Lcs, 5558~ GSH #INi% DPAA
OFMIR R A B8R L. GSH R8I L o TSR S 7= 60 © B O fila it 2 (KX F S+, GSH 728 DPAA
OB+ 5 Z LR sz P, Zo7=H, DPAG (DPAA & GSH Ofiéaik, b
W) 2 Ak U CHERRERE &2 Mt U725 5. DPAG OMIiaERMEIX DPAA DI 1,000 155 < . Hifa
N GSH OAEVBALEL THYSR S, B8~ GSH IRINTIK R L7z ™7, DPAG O ~DHELY
IAZAE DPAA (TR TRLS, £EBK 10 5% <. GSH ORINTH Y AL TREE 2l S 4, K
EBAERCHIN L7, —J7. DPAA OMIFANELY JAZ &L GSH OURINSCREEL D B Z = T 72 )
2722 &5, GSH IZ X % DPAA Ol D28 {klE DPAA OHIPNEL Y IAZ BB LT Z &
2L B LD TIHR D -T2, KT O DPAG 1% GSH f77E F CIIHEA L E TH DM, FEFET T
IR LZE CRIRICHES LD T2, DPAG DO fRIZ K - TA Ul igtE « M@k o @ WAL E 78
PR HIR O FRRWE TIERWnE B SR TN %

FARE O b R E 2 S Wi AR 2 - L (RN e RNy 7 7T REEZBD SET-T v
~Z DPAA 1 mgAs/kg % H[alfe 0 #5 U7=RABR Cl, IHA-75 DPAA & 3L1Z DPAG 23 &,
RRVFFIzHRt SN - e BLAEHD S B K 85~95%1% DPAG Th o7z, Fio, ML E T »
N DR 2 AWZ3ER ) 6 | Fiflioo DPAA & el L, =Affic> DPAG @ J5 A3 IC AR MLERIZHL D A F
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NTWDZENyNoTz, ZDZ &, DPAG BIKSES L, I VETF A BENTTND Z &
WCEV AR LI =MD Y 7 = = v e BCEWDBRMEKF DL R TFEFEELTEEZEZBND D
EMS ., ERANT, L0 AKRYE L ORIGHERE WMDY 7 = = e BALEW~E DPAA 7L
BFALEN L TEILIND Z NIk Y,

GSH & (" GSH f & RO i I tR o 2% (v -GTP) OFLEA] (GGsTop™) & L B EE F
v B TTHRET LR R, SHREEO R T 5 1% DPAA ORI SN 7=DI2%t LT, GGsTop™ #% 5-1f
DRF NS 1E DPAA LISMHCH DPAG 23S Sz, Zhid, GGsTop™ #5-HED B gk ClL v -GTP
TEMERA BT L, GSH IBEEIIA BN L T\ =2 &0vD, DPAG N E L CRFICHE S R
bDLEZDNT, TDH, v -GTPIEMELEFANT X 5250972 GSH R EE DI b 38 D3k
BRI A 59 2 ATREME DS RIE S i )

DPAA & N-7EF /LT AT A (NAC) DRIFEGIZE > TT > hOEREBA D ERITHH S
72 %, NAC L OVGSH £ & HITHEENIC SH S & FFoHi b E CTh 543, b RO BTN O
SH #& & OFEAIC L A MIBRHOE L B2 b b Z &b, DPAA @ As & NAC @ SH W3S
L T DPAA O RS-/ R LB bV,

INHDZ LD RRIZHIR E 7z DPAA 1, IFIEICBWT GSHIZ LY =iy 7 ==/t
FILAWMTH D DPAG ICEH SN D8, DPAG DMK R %Z 52T 7V E F A A E BRI TR,
AREBIRISE L, OWTIEHIFEEREEZE T LD LHEIND,

49 MHER~NDEEKF

DPAA % X< & L7z HepG2 M D & /37 B % MaFREAIZ AT U 7R 2R ME—RBLDIR T L7 & o~
N B ITHEMEARIREDE CH D 7N Z I VBROMRICED D EERBR TH DL I NVE IS —
¥ (GAC) THY ., TORBEITIRE, FFEIIKF L TIR T L, 70 I UBREAICKIT 5 158
FLEZOLNTWD Y VEBIEMRIZ V2 I 7 —F (PAG) DIEMR T A>T\, ZLE ) —
O TFIXE N ESEMIaE (HeLa) MR IEMIRAEG (SH-SYSY) THAL % | HepG2
A Tk DPAA LIAMT & MPAA X° PMAA CTHIIWEMA A A by, MO e FLo A F L e
F1tA Y. BDPAO, DPAG, DPAA X° MPAA ,PMAA DKEEH:Z A F )L CEffa L 7= (bA% (DPMAO,
PDMAO) . MPAA O 7 = =)VIZT IV EBALIALEY (p-7 A =AE8) TIITAEREIT
mhole, T, Miel b T 2 = VL E KB e FLEMIZ L D 7 Z I F—EoMifilzix
VETHDZ L ERETDEOLEEZ DI, DPAA 12 K DI R~D BB S LT D AfREMEN
RISz @, Lal, 7y MERKIMEEMIE W8 Tr/Ay I —EORBIIH 2780
b0, 0, 7.5, 15, 30 ppm DR T DPAA % 49 [ £ THOKEZEE Lz~ 7 A TITEI R E & /MK
WZNE I F—BIEMER T OBRZMEICT 5 Z 1T TERN-712 %,

20 ppm DL E THAER 12 R DPAA ZHUKEE L72T v hO/WNRTIVE I VRS RIKORE
PR BURT & GSH B REEH ORBUCZE(LIZ RV S DO GSH IE DA B2id R b 4,

—7J7. DPAA 15 mg/kg % Hila1 1L 5 mg/kg/day % 5 #FFRHIFE O F5- L7 ICR ~ 7 A D CHe—
I BT RRIR LB I NM D 7 % o il 2 £ & LT ERMEC. = b e kA F LA K OWR
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fEA B L RITHRT DSOS &R LTe 7 v Sl O IT R E <ML TWe, £72, 2.5~15
mg/kg & BB G- L7z 24 BEZ ORE A b L A 3/IECTHEICEKT U CHEISHEM L7223, K7
EDOMOFHRE COBME72 < | /IR TITTEMERBFEREZEET 2704 F o~ A F o 2 — B
DHEREFLAONTZ, ZTHODREL MDY T ==L BEAYRLD A F L ELEWwE
VW2 invitro BREROFE RS DPAA BIBTL SN T TE 20T 7 = = )b e F{LEWH /MK Cls R

T DOEE TINREEIZEEIZH D —BEER LS L T= hefb A b LA ZFEIT L5 HFE
BEUD AN = RAPFEEL., BEMER R L RIZHOWT S 2 OIEMRE ISR 2 FTREMERE 2 6
il —M IR O R & MG BRI BAFR 3 2 B A L OHiIfa R o5y 1 A v & v
VX —Th DI, DPAA IZ K D/ NHOBEREREE XML A F LA K R= hrfb X L RIZXL 5TV
¥ UM OBEES T VX N O~ LERIREDKTICL LD LB b, — 1k
ERWEOKTICE B2 5/ MHOMEEIR T b AHEMICHIA T L I TWnD »,

7> hO/NINHIRG (RS, 7 A b et A MEDOIRGEEE) 1T DPAA & 48 X< BB LI &
Z A K30 M DS THIFEUE 50% 4 L=, e gK#E T U 7 AT 100 pM DIEL BT
A ERMIREEIL R o7, LU, MRt EIaiER (Neuro2a) TiX 100 uM @ DPAA T HK)
30% FREE D HIRLEIHANZE E D . 100 uM O B FRIKFE ZF b U 7 A TIHH 80% DD 3 A b vz Z
LB AP Lo T DPAA (T DI MEIZR R D LB X b D, Fo, /DM R,
7 A haY A MEORAEZE) 1250 uM @ DPAA % 48 B @B L= & 2 A, Ml 70% 8
L7 HUEEAI CTH D N-T B F LT AT A > (NAC) ZHINT 5 & 20% D (i S i ),

DPAA Z (I B L7127 v b O/NgER M (WHRERE) (oW TR T I BURIT 217 -
ToAE R BB B A B U RSB, IWEDGEIER 263 2 5~ 7F FiE{s+ (Neuropeptide Y) .

MAE AN BE R E 2 BT T 0~ 7 F FEIcf (FGF-2) THEZRBIBL LANT A hatA
N CRIELSLTZ, F72 100 ppm DR T DPAA % 21 HRRKE G (9 5 mgkg/day) L7- 12 #Hin
Z v hO/MKTHRIROFE RGBTz 72

Z 2T, MRESRMIRE DT A hath A NE T L T ORER AN L, DPAA X< BORE L
AT L 7R, 2D OB ORE LS KON ~DO_TF Ry ERE AR LN P, Z0
i b MAF LRI 7T RigsF Tldd 2 DS AR O —H2 N ILE ESFER 263 2851 (7
KL/ 2220 0) IZHFEBROEIRH L 2 | MENEBRIRES AT 2215 2RI EY
BRI D BETEMEL S B %9 b DT X had A MZEIT D DPAA DF2T NAC O
RINC L0 TIfl &Sz, £7, DPAA (7 A ha¥ A MIBWT GSH ORFEHKHEF| &
B2 LM GSH 858 S 7, & 612 GSH G EAIORIMC L > T GSH g sE5 &
DPAA DREENPIH Saviz @

TNHDRERNS MNIZIEA LT DPAA 1Z7 A F ¥4 N TERELA B L AD LR & R
B - MAEIEEBMERTF ROBEL « DIEE., 278 VEMEEER O RFEH L E T & L,
FRRRE PR 0D FIE M ML AN F 532 ATREMEAS R STz 0, 708, DPAAIZ L B 5587 A b
mY A R ORI A R L AREITE OB M (132IN1) Z Wz TR Ch A6
NTEY O b hoMEHWERBREALELEZ ST,
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5. BEFE

BREOEHE (4.5 mgAs/L, TDOEDOKA T 1.3~2.1 mgAs/L ® DPAA) BHH S A HFD
b HEBIT VR 2 FEICER SN FRETOEGERET TH D, Tk 8 FELIREIT 13 HA7EF 36 A
WEELEZERHY ., 9B 3 ABBRICHETE LT\, F2, 283 A0 55, 2 AT A FFA
AL TE T, Moo 1 NS FR 13 FFRITERH LTz, 6o T, 11 HEE 30 AR A JFFK%E
HERERICERH L CW B & 0 | B RIT K D HT ARG Y3 fesB S U723k 15 4R 3 ARER TR
FEHIZ 14 AN THoT=,

5.1 EREEHR
(@) #RERZFLE LI-BEEK

R 154 A2, AFFFOKEHAL T 1 30 A28 AL A AN SHE IS 1 km
HEdL, HEREIRIEDO B (0.14~0.43 mgAs/L, £ DHEDOEA T 0.10~0.23 mgAs/L O DPAA) 73
FHFARP ORI SR (B #R) @ 12 HHF 44 AH 35 A A F7 O -88 300 m LIN O 88
TEHE 185 AZ&xZ e LT, MR E L E LTz 26 THH OFERIZ DWW T HBLIR L O FRA 23K 58 F8
SRAREAT CHEM S 7z LK S IDRT S BEZ LI L7 & 2 A AP KREZRA LTz A (BT,
AFEFKEAE) THRADEE (p<0.01) (2N ERIZ20EHASHY . K 5-1 1R THED TH
-7,

100

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

60

40

BREKDHERE (%)

20 R

I\ 0.

0 L L . 3 0 A
ﬁﬁ%éﬁ%ﬂi;ﬁxﬁiE.in#%ﬂﬁﬁ&ﬂ[ﬁ%ﬁfid’;%
5 h M & B xF F E 8 nMBE B KR 8 R
B 3% B Iz 1z A P o) 7 S N R | S )|
& Z < & [=] h f B & M b 1z
. % i (A3 5 & W h h B A
R A Iz < B L
5 5 H < Ly < L Ly X
D A I+ Ly % C
=3 Ly 5

LY

B 5-1 (ERICAH Do hieh B SREAEIR 72 & O/ HF A
(A PRI THEICE 2~ 72 26 THH T 20 THH O B AR 2 HEBR S mOIEIC KPR L7,)
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AFFFKEAE T, SLBEA - 560 ERD, FREZ DL, B, FRICHDBALRN,
I, XD - BT ROD 50% LA EOHBIETAHA LI, XEREXIIW, E, BENES
U, R 0TI V0D 40% B EOHBIRTH bZ, —J5, B LA O FKEE TILEA
i, MBI - SO0 D, FROMAVED 10~16% DB TH LA, T bDOHE
FIZJELEOHF KM E LRRETH Y . AHFRKEHAED LIV ODDIERDBZE A -T2
XA BN oTe, T OFRAEIL DPAA IC X D F/KIG YN #al S Tos b FEHE S L7z, #HuElC
EDNATADEBELEZONDR, TOREZEELTHAHFKEAETOHIARITENEE X
b b,

INBDFZDENSTIERIZONTIZ, AHFKEAED 12 A ABTRPEEEIC L - T
LT 5 & EAEIAR (1~2 ) TR - L, BB CTHAAT S E 1~2 » A
THWERPHBLLZ, £72. A 0 BKEKICIHKEZE D i x TOE, BUBEFIZONTD
FEROUENRHZ BTN D,

A FEFKRER LTV WEEE 2 AT, HEIERIZA S NRn-o7z 7%

(b) BEZEICKDEKRMR

AR 30 A 27 NIZOW TR 15 4 4 A, B #i50D 36 A2 DWW TiE 5 A IR
FHEE PR R OV BRI R K 2 28303 FE b S AL, BRI & AR Bt lid 7 v o 72 299

AFFKREAE T, EFEE TOREOZWIFERZREBMA D &, £ 5-1 ITRT LT 30
AH 22 NITHAXAREIRDOFT A S 0 | g, 55D &MU O HFfiEB)EE 72 & O/ MEEIR A
20 A, BERHEM I I A7 o —X AN 16 A, MEIRFESE (RESOARIR) 289 A, FREEN S AL
B NIBEEN S NiCh o7, Fho. 12 FO/RE 7 A 4 N CRMER A DLz @

—Ji, BHIED 36 ATIE, MRS 4 A (11%), 9 6 2 NTEBRHRER X ZI A7 m—X X
DFTRN B ST=03, 2 NiFMMOBIFROIRFR P T, o | ABBREOEKR TH o727,

D%, AMIX, BHIX D 134 N FE THREEZEOXMEE Z Ik LT H PR RIEk oA 7T A
FEIITIF & A SHIME R <. A HFFAREMNEOAFTRELITA ST < AFTREIT B HiR &
2 EHE (p<0.01) ([Z@hro727,

#5-1 EREEZEIC X DR O

NI AFFFRERHE (30 N) B H#isl (36 N)
HORR AR S R 22 N (73%) 4 N (11%)
< PIERR (B, SboE, MUk
P ETEREE ) 20 N (67%) 4 N (11%)
< RERFIREE X I A7 m—X R 16 X (53%) 2 N (5.6%)
- BEIRMEE (KEEOAIR) 9 N (30%) —
- BT PR 5N (17%) —
- FLER R 5N (17%) —
- FEPEE I AN DNGE DN —
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(c) EARHAMPDEREREE

AFEFKEEFE TIX, ERL IS A4 A 17 B XX 19 BITERELL 72 27 A 10 ADJRDND 5.8~104
ngAs/g O DPAA 3 S 4L, Wihvd 3 ARFE TOREE Tho7lz, £/, 6 H 7 HIZERILL-E
527G 25 A 12 AT 3.3~942 ngAs/g. TJNTIX 18 A 11 AT 141~2,067 ngAs/g ® DPAA H3 4
HEt, 20964 NE1~2 FERiCEE L TV ANZETH -T2,

B H5ClE, 5 A 3 HIZ36 ADREZERILCY 7 2= VT A ALEMERE LTI 2 A, 17
ANV T = = VT v ALEBR B S e 7,

5.2 DPAAICKBBEFELEZ bNDNEAEIR
DPAA 1T X AR L Z 2 SN DHERIT. 5620, WO EEREE CNMIER) |
ARG, I A7 0 —XRENEZ HND,

53 DPAAIZKHRBEFZELEZ ONHERBHROELH

A FFKEAZE ORI T, Wk 13~14 FEIZ DPAA (2L 5 £ E 2 BND 5 DO 72 EORERM
FIOTHBL (F1F) L) AL B o, 2072, A HFKEAE 30 A& 3512, DPAA
2L D EBX BNDIEROYIEFOHEE L Fhi L7z, 2B, AFFOEHFICH T, AHFLY
% DPAA OFFEHLFITIEVMLE (UKD EFl) 1I8H 5% (X EF) TH DPAA I XK 5/
FER & B2 O NDIEBID R 12 I H B, D%, Rk 12 4 6 HIZH KD B AKEK DR
PAThN TS, LonL, X EEFHFFORS LIFRESCRA LITRE0r->THE 53, DPAA IR
A TH D720, LT D BERAN LT,

Z OB, BEZEIC X AEARITRITERD bbb 00 BRIERN o2 N, IEROF 2 13H -
7273 DPAA % G T FK OB BRGE LRI & DR A FF 2 7o A, — @D HBL TR - Tz AL
BEAIEZR SIS X DMMOBER LIRS SN AR ENRH - 722 LoD JER OB AL D JER D
HEL HFRKOHOK P IRIZ X DR OSCEEHT, EREE T O 2IE M £ OB BB 2 -
To PR R ORER & & LI U CTHIRR I 2 #EE Lo, 72, MR TIERRA & TR 7285 3
%< N = a UPERITIRNZ E D A TORIERDLS B L7222 b/NE ORI R &
HeE LTz, 7eds, WIBSIERICBI LTIt BEAEE & OXBIR DN — A b o 72 hy, LMl
S CRHl ATV, AR OWT S RO DKRHICHEE L7z, F72. DPAA DIXKEEZIT T D
JERAHBLT 2 F TR O XL RS D B BN, D EEE L THEEMOFM L 72 -
TWn5,

4 52 D _EBIZ DPAA IZ X % &5 2 b DIEROWIFERF O BEE A 22, FERIC A FEF Rl T
KIBGLY X 2 b—3 g BB R L 0 G o7 A HFF7KD DPAA HEEIREOHER 27”7,

2B, HFKOBAMIENIHECEAN Z L IC R e 523, BRI 28R I 2 5089 5 & A FE
ESIVDAREMEN B D Z LB TR 11 ARITIEBEICHT LTz AL SRk 13 AERK LA I B %
BiAs L7z AN 2 BRI /0T CRBEM A KL LT, F72. TE:D DPAA HEEIRE OHERIZIL, AHF
FEARHL IR Y R 2 b— 3 VB BURITIC IV T, THEYSRTO 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 m Uiz, EROMATIC JAUE, BLULOH T AKVG R EE R ONGR A G s bIE 35 &, 3 D
D7 —AD 55, 3,200 mgAs/L D — AZANBPLOTGEYRNEZ FET HITIFZ Y Thoo 2 E UL
N> TN D,

Rk 11 AR A HFKEBA LT ADHF T, DPAA IZ L5 B2 BNDIEIRI K S F
< HHNTZ NOYIFERHIEIFRL 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 NTHIERA b D K 512720 |
FEIRD & o T2 NOHHELL EITIER A B3 D K D17 o To DI D N> DAY 144145 O SRR 13 42
HT®H Y. DPAA HEEREIT 1.9 mgAs/L (0.2~5.1 mgAs/L OHEPHN) TH o=, I HEN-TZAD
YIFRHIITRAI DO AN DR 2 FEH O 14 4 A Tholo, RIEABOEACITITINN & 151 % i
D RS WHER e R Z — o R AR BT,

— 05, R 13 FRKEFELIREIC A P KO ZBhs L7z AOHTRWANIZK S # B TR BN
THEY ., TORFO DPAA HEERIE I 2.6 mgAs/L (0.4~4.7 mgAs/L O#iJHl) T, DPAA JEE &M
S 72 Z &b I CORIEITRE RO W LB 2 b b,

FTo, W OW TR, NRERAN & TH B NREITIRIE S L7202 7,
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30

25

20

15

MFEEHROREH (N)

10

0.1

A F K DDPAAHE EEE (mgAs/L)

0.001

DPAA I & B EF R DN AR DI ERRTES

BERISEMELUEN LA
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 VEIRBEREN

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——
- ™ - ™~ - ™~ - ™~ - ™~ -
o o —_ — N N ™ ™ < <t [To)
T T T T T T T T T T T

5-2 DPAA 2 X% &35z HALA HARFREIR O W R A RS /04 & DPAA HEE IR E DHERS

(BRRFTRIZ S o723, BREIER DR o T N7 & WIFERE OHEE IR #E 2 or — X I3ERS LTz,

WAL 3,200 mgAs/L @7 — ANBIPLOIG LRI E BT 21213 %Y Tho7,)
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5.4 DPAAERE & #FFHA

AFFAKD 1 BHY72 0 OFKEIZOWNTIE, K, B -
THEZAER 2 CICHE IR THEN SN TWERN, WTERLEMIR (7% Tho, A
KR BEIIARATH 7o, 20D, TRROBEREZSEIZL THE 1 ARET7D OKEEZFEDHNIHRE
L. BS52IF-TEOICAIHFKRD 1 BY7-0 ook (Liday) 2R, ZHEMEROARLR
T2 NTITHIFERE, FEIR DI B 41725 5 7o N TITBOK L IRF O DPAA HEERFE & 23 U, MR A
RF DR SUIFEERE (BMI=22) THRL T 1 HRE 1 kg 72V @ DPAA #HiE (ugAs/kg/day)

a—b—%, ZW, . KEIDEE L

EEH L,
(28] | PRk 6 FES AR TR AT AR R fa B HE e s fa R R 7

Rk 14 FEIREAEORFRWAE  OR) BARKR— VIR Y 7 —fEFEL 25 7

YRR 15 AR LR - RERAE A G

7252 A FHFKOMARDL & FAARRCRIER OB (FOKEDZWIE)

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

No. K A% | ol W | KEDE | (Lday) | 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 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 (—)
B aldfHE (L) 20y 7HALICHE L CRlille &b,

(+) : Y.,

(=) : 2L

FHO NoIEFEFIRDOEZZ LT8R D,
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COFER, PARARRCRIER O AL 1 B4 OREBUKE (Liday) & ORI HIICEE
7B (p<0.05) A BILTZA, 1 BAKE 1 kg %720 @ DPAA L& (ugAs/kg/day) & ORIZITA
BB 2o 7o, DPAA OFEEEDSIRIZZ\ ), TR IC D 720 NGEICR-> TH D & JE
WOH ML DPAA HEEUR & OIIIRIS LIz BRA A BT DY, 55D O NEZE TIIER D A 6 41720
ST NED $ 4720 DPAA BIE TR A BTz &0 9 7 — 27032 < | DPAA IZ L D JEfk 23 B
THERMELAHET D52 LITTE Mo, £, JEIROA G N TITHIRE, JERO A 51
PRy T NCIHEEOA HIEFE & CICfEE L 72 DPAA OB 2RO, T SIEROGHE L OE#E %
BETL. 612, ABRICHE S fokomil (PR . BERIC L 58 (BEHE) LBt
B E 2 72BEt b A28, DPAA EHUE LER DA EIC SN T, SR RIIE LN T2,

O XD ITIEROFH M L DPAA EHUE & ORIED D, DPAA IZ X ZIER 23 HBL T 2 B HUE 2 HEE
TERMoTN, ZTOFRKNE LT, BADKRZHEOENOMIZE, BOKBHEEDORHENSNDH Y |
[ & B 0 FRARE O [B1E 0308 25 O R R oK R A2 0 IS KB LT b D Tlhedr oo 2 8 1 RO
BNTHERSTWEZ b, B EDKSy (DPAA) DEME SNZRIROBROSHE IR IZEEh
TR ERERERE L TEZ LN,

5.5 AR T D DPAA BE LERDEE

AFF KB TIX, PR 15 45 4 7 19 BICEREL L 7Z/R D> B9 6~104 ngAs/g D DPAA 73 &
AT, Wb 3 HRERTORAERE T, 1L EANCEE L, A HFFKEHHA LR o T

ANZETIHERBH TH -T2, Fo, 6 A7 RITIFBESLTIN, BINZERELL T DPAA JRE OJIE T
b TEY ., IEEORETHEMICITDZ20, DPAA BNBREIN TV, 20 X5 ZRHIE,
é%ﬁﬂ¢@DMA%A4ﬁv~ﬁ~kLk%@f%b\ﬁ<§@ﬁﬁ%@§®%imﬁ%f%éo
—fRE I PO R T B DA (BEHE) 1300 A, BRIV CIRIIE 2 BT L7z b D 2N i
LTER (7)) o7, HOBREORRAKE L% THEmRECTHRIEIND Z L1 Z0,
4 5-3 1%, 3 HRERTOREEZED 2 BIREFMOREMERH 72 10 A (125 LL FO/RE 2 A%

2500 [ | |
= : o HIEER B Y
> 2000 ORMBERY L H
< - o
£z [
1500 |
'lﬂ( L
Al !
< 1000 | @ %
& [
2 o
= 500 Fo °
i P INR
0 PR M MR PR
0 50 100 150 200

PR DDPANRE  (nghs/g)
5-3 DPAA DJRFHIE (4 419 HEREY & FINPRE (6 A 7 HERR) OBILR
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&Te) O DPAA IRE 2 MRIEIROAETH T TORLELDOTH D,

T B O N TIXEH IR ORFERAE A B 7 5 72 0 BfliZe i I I FEE DS LB TE 0 BB TehR
HYREE D 10 (EREE ORE TR S S A A A LT,

T, INOHOREEIZSLT LHIERDADNTZREHIO S O Tl nZ EITHERNSLELD, JE
WoHNRroTo N (P OEN) OfEIF 10 ADIZEFMIZHY, 2055 1 AOFNHRE
o 1 ALY BRI 2 ERERN- T, ZOAND AFFKOHMIT 1T BRI eE LTIMMRETS
STEMR, 1T H2EIOANBRY ¥ V=N L 2> T2 Eonh, FJNUC DPAA 3435 - 747 L C
WTCEREIC e > T ATREME DN B D,

B4 5-4 1% A H A KEH 1L R B & fiE  DPAA IREDORMRZ /R LTV DA, 23w
TOMRBERHCERR S NI OoHTT — &% Y Ep bSO T, PEEZET 8 A (A~
H O>55H, ENOHD4 NI 1 ROT—FDOHRT, FIMEROALNRZN>T-ANTH D,

A FFFROIK BTSN TR S 720 BT IEREO M1 7% H DPAA JEEEICITHS O T Y 0135
STz LEZ BT, B % O Mg PRI N S 72 8T Y Tl LT,

X 5-5 1% A #iI[X, B #iIKICHEE 2R L THEM L TWDERREIOE=4 1 v 7FEICBIT 5
FEF KRB 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,

A. B, E. H® 4 A TIERH DPAA JEEEITRBFIICHD LTV ok L, D, 1, T? 3 ATl
RESHMUTOWDLRFINR A G AL, ORI 570 DPAA IZ< BE R H T b D EZEZ bz, F
72, D, I CII/RH D DPAA JREEN Z < EHIRIC 2l U7y 4 5 47z,

IO, A~NHD 8 AD DB AT IEH D DPAA FHELS BORIREMEN H -7 D 2R\ 72 7 A
TG+ DPAA JREE D 4 KD D & 21.4 H (95%(EFIRIMIE 15.6~34.1 H) Th o7z, Fiz,
D ZFr< 7 A TR DPAA IBED M4 KH D & 21.0 B (95% 5 #ERME 15.0~353 H) T,
EIE G ORI & —E L7z,

4 5-6 13H A KB F1 1k ok B # & B2 FN, 2N O DPAA JRE DBIfRZ 7R LTV 5728,
WIS IINCITIER IC KR X 72 DPAA IRED N T Y XN BV, D%, DPAA IBEIXHDT 5 4
OO, WEHIEHIRICOZ > TREEINTE Y, DPAA OFIESBERET LT —4 L H o7z,

ZDO X, BERIND DPAA BEIZKRERANATY XN HoTRKR & LT, HFKOMKED R
RoTNZZ LB EZDLNLD, Bk L7 K9 IZHFKDOEMIC & - TEREZLUT DPAA 237 L.
B LIAREDLREVWEEBEZ LN, SLICEBETIIANCI S TRENRE S ERDD, oW
FIZERI L 72 B2 H D DPAA IRE D WO DI OKN DPAAIRE A KR LI b DA TH DL &5
b,

EZR0 M B S 472 DPAA IREIIEN BT LI b DITMZ TEN D DREIIWAE < 577 L
TWebDODORETH D7D, DPAA X BOA ML M S ECIIAHARERTIEH o7, FERO
AL OBURICOWTHT o 7o MET CIE O R RITE b e o 72,
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5.6 EEEREMERERT & ERDHE

B L7zX oz, BN, IR, MK O DPAA REIXIE BOF A RTINS F~v—T—L L
THHThH-72D, BELMNTIEENLORMEIIMAE - FFELTE DD L EANGBIT LD LD
XBIBREECTH Y | S HITFRRCMPK T rIfkm AU HE 2 BEZ AR E < SAMMFORF, i
KHREOREEN T IRpoT2Z &b, T OARKE T IRE L IEROBRIIAHTH - 72,
—J7. AR 15 6 A LARRIZ S0 U 7 BEEER MR AT 12 K D NI S o F 77T 7R Tl /NI,
WERS . ISR EEE CMIRIK T2 Hav, MMIER (K8, S6o0%) MEEIR ok EE
MEIRRE ) OA LI A HFKEKAE CRIBMMMTIE T O HBEENE <, ERAERE O DPAA
EETe I ARERA L COTUERD A SN2 -7 ATHIRED MK T8 b ™,

LU, BRI ORI ZFEE-CIEIC K 0 B D Z LD EEANZFEM T 5 72 DI ik o 5k 5
LR DT E DT T — 4 N— AT D ME R D ST, ZDTD, T —F = 2 DS
EHEDRNOMRE 2T o T2/ R, Pk 21 FEE TORBRBEEZRIET 2 LM, HEEECTE, &
DT —HRX—=2 % AN TH, TEER, HE RN, EREUMBITIEIZES O TS M FASER X,
PRI T MRS T M SN DA b H o723, WS COMTIR FILFE Sniehodz ™, BRI
REALIZOWTIE 5-7 IR LT X D ITRE L A FHHAE O 15 A28 T T odEn 4
Hiv. BWATIIEAP LS 1,000 HAfER, BOATE 2,000 HAET#E DS e 2358 < BT
W23 LI D R R 2 — AZIXE VR A DR ootz 70 A FIRAE DS TR
L7226 ANZ2W T, DPAA OFFHE S B RO LA ZBR< 42 1,000 H B> 5 [EI1E 3 {7
MAHLBNTe, Z2ZT, BHEBERAA LD X DI DETOT7T—4 (1,000 HUN) IZEBR L, A
FEAE & AT CllT 5 & AFFMAE CRMMFTEITAEICE»-7277

Z DB OREHRE R TIX. A FHFHNE O/, e, MIBEEERNMARES, %RIHEEEICA S il
AT 1~3 FTE L, SHFERITITFITHEER L TR Y . A H MBS TII/NN, Mo —E <
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A 5 6
22 )
620 CT PET
PET 1 100 ng/g DPAA
11 100 ng/g 18
1 PET
1,000 1
&) 6 7 5 PET
81) DPAA 100 ng/g
&) 8 9
7 4
5 MRI A
&) A 19 A 24
16 A
78)
5.7
14 8 A
69)
18 6
7 14
11 10
® B 19 4
19 15
4 A 13
7 54 A B
&) B 7 39 A 13 B 26
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87) 22 88)
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58 /MNRIZHT HFEEIZDONT

AFFFEAE OBRMNTH BRI 47 B —X A% DPAA (255 &2 LD st
FEPRIT 12 UL FO/NRIZ S A Hav, 26 OFERITARA & FERIZ A HFKOBMAZ F11k3 5 &t
AR CIR R - YR Lz, Lan L, Pk 15 4F 7~11 A5 L7 Tl 12 BT (AFHA
BORFE) O/ T A 4 N TRMIER DS D, 2 N CRERHOREIT L 0 iRno72 Y,

D7D, FAENRHIRZ R 2 IR LR S, 2 b O/NNRIZHOWTRERBIE Z1To7o & 2 A,
2 NERERRARE (1~3 F#%10%%) ETICEEL, RN L HE IR Lo, KD D2
ANZOWTIE, 1 NCETFOWENRLR SNT- S DD, KR &HE S5 ROk LT 5,
B Hi X% TIIER Uk & HE SV D /NRITA B2, BB S HESND DTN o7z, £
7o A HURK D/ TR < EERFO R MR ME ERGAER ORREE N TR < A DI TE A, B KD/
VRCI3 AR & R EE . ABEHR R L OIS B BT b o 72 PP
BRI FROAR I3/ NRIZ S A B av, Rk 15 4 6 A LI O ABRLARFIC S bl L CTh o7 AP
FAED 6 NAEE /N, PRIMUEESE, RIFEZED S BERIEIC T T2 BBALICERD S iz, B HIK D/
RTH 11 AH 10 AT/, 7 N CTPHRAMIIEERE, MIFAZED B AR BABEIS 2T T AL D R T 23 88 o
nie® ., 2ok, FANCOWTHEEEIOREZ FEM Liz& A, MK FOEFIL K 20 F£F T
DR TIH LT 2 | SRR 21 AEORA TR & Lz A HFRAH 4 N, PRk 22 E DA
TII 4L L AHFSAE 6 A\OEE T/IMO MK FICS@EN RO SN TEBY ™% | fA
THMPFAE FOLERRO LN TN & E—ET D,

Zofh, TN (AFFFRAE) ICEARERR LI, REOR TR, R RS & 2k
Ao, B NGEILIER S B 53 5 B A R ICIEE A L T\ D Z Enmgani ¥, 2o
%, BHIK TH/NE 3 NCRBEDIER DA S TR Y 2 | Wk 21 F£ICiT i H bAEEFRE L
MR TN (AHFEHNE) 236175 AL Pk 22 Ik omi&z Fik e LR 1T A
(A FFEHE) &3 51Tz 7z 6 N CESEREREN 2 Div, B AEARRER O RE 137 F L
TWB EEZ b 70,

B RIS FEENDETVEELE . AL 20 R O/ SRR F EE A B L TR Y,
AN SRR A N OV N R R E SFHIC BT, NEDER - BE - FEE - Bk BEET
% RBEIZ DWW TS AR Th T\ 5,

5.9 FHEKLUSNMD DD DPAA FDERIZDLNT

DPAA |3 F/AKZEFERAKE L THIH L TWaKBOXKN D, Rk 16 412 0.043~0.110 ppmAs
DEFETHRIE SN, BE (h~ b, TARTIHR) hbiImHERR1-79

R SVl RNIRE DO KA 1 A 34 (450g) 2 B~_7-L LT, DPAA DEREZRD D & |
0.110 X 450/1,000 = 0.050 mgAs/day

LR BN, . DPAA HEFE 1 mgAs/L DK (DPAAIZ XD EEZ LN DIERN KD R A bNT
Rl Rk 12 4R 1 AE) O A FFKEFFEE) % 50 mL fRASGEICHSE T 52 Lovh, K&
L THEEILS L5 DPAA [THXTHIC A 70 nWEF 2 D,

36



PRAT LK 10 FEEED 4387 T, MPAA 23 -3 7C 0.003 ppmAs (0.001~0.005 ppmAs) . DPAA 7% 0.031
ppmAs (0.021~0.050 ppmAs) . PMAA 7% 0.27 ppmAs (0.11~1.1 ppmAs) DI TR S %0 | MPAA
I3 DPAA D5 1/10, PMAA (X DPAA DO#) 10 {5 DU T o 72, DPAA Z iR L7 HHETHENfi L 7=
RO ORER D FEOH TIiX DPAA 13 PMAA [ZRHF &z < <. EHID - T Higrp
DFAEWFEIZ L > T DPAA 7 PMAA IZEHB SN, TR ERBRIL LZ b 0 L HERI S 77 O MPAA
R PMAA ([ZOWTiE, 7 v b OEMERICE T, DPAA IZHARTHEEMED E W IO FERNE SN
TW5,

0.020 ppmAs @ DPAA 23 &7z 1S HEERE A L Yk A 2 BFEMEE L W05
155 NZHOWTHEM L72ARRE UNRLEE) O TITaB7 5 DPAA (T ST, HREIER
Sh 7ot P T D%, DPAA LU PMAA A S /KH O 15 FREKRE F A L TV it T
AEEFERN D PMAA S SN2y, B D ICHEM e BLAMICERT 2 & Ebil ek
IR T,

INBDT ENG, FFKLUSNG O DPAA FEOEEUCET 5 U A7 FHli O LBV TR & &
b,

510 EEEERE

BRAE ISRV TR, A FEAKEAFE 30 A (oA 23 AL IS BRI 7 N) &t Gl il g ot
PEAFIE L TRV, AT 1 BEIREFRRAESC B & ANE, A KOFIARDL, SATEIC OV OB RZEIC
Lo FEREREZ FM L, HEREOHRE /2 & BN EREBOEREZ1T>o T\ 5, (CFAk 21 46

HIZHAN T AR DA TER 29 A& 720 PRk 22 4 4 HIZ/NR 2 AN PRk 23 4 4 HIT/h
TN, SR 24 4 4 BT/ T N SRR 25 A2 4 AT/ T ADSEANIZREAT L. AU 27 AL /IR 2
NDRERK & 72 o 72,)

%] 5-8 1%, HERE P IC T D HEFEIRRE L YA FAETRICBE T 2 & O—FlZ2 /R LTV 503, fa
FERREIZ DWW T A D & SRR 15 I LR L TR ol 0o ABRA L, Bz &
W NI T o oS, R 1T FEIC A TEAE L2 L 0 ) AL TR0, Rk 18 LI IT 3
BRI O N A Ll U CTEAL L7z ERIE LTz, Rk 20 FFRARRIEE L L7 &V ) AR~
ZHD U, Tl 1~2 BIO®PHCTHER LT\ 5, @FICB LT, HETHLH 8 Eo AT NiX
PJk@%éhf%D\i%%lﬁ%&%Mi&%hTP&%o%@Wﬁﬁﬁbf%\¥ﬁ20$
T 8~ FIFIHZEDOANT NIV ERIZE ST, Rk 21 LRI R 2 (2l L, 6~7 Eife
FEIZ72 5T D, HEAEICBE L TE, Rk 15 BT 3 FREN/AREHARZ &0 5 LEIZE LT
W23, SRR 16 AR A THAMN L C S FIRi#E & 72 0 | Sk 23 AELARE 13K 7 El oo A28 B 7 AETE TR
HHZRZENRHD EEEL TV,

HARIERICBET 2% 5 B, NNEEIBEO L DA 59 12, /NNEIZIE Vs 0K 5-10 12, /)
WRDHOE D% 5-11 1R T,

ESLSLOE, MNEICAZS, FOEX, KOEZ Y RIZOWTUIRILITH 1~2 FDA
NEAHLLEEELTRBY, OFVWEIICOWTITHEML., 4 BREOANERH 7= LHIZ L
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TWD, SBI/NRES T, T v, BSIRALZRW, IRV, K3 5 72 £ O H RAEIR
PERHSTLEELTHD ADBE, —F, NRTIIEDE R0, [AHY 7TV, s

R ZE 2 LT W AR EOBETIERD R Ho7c &\ ) BB YN L 0o Tohy | AEERFE
W LT ISR Z W EOBRIERDEH & o 72 Ly 9 BIZ DR FEBEINL T 5,
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6. DPAAICEAY R XU 5Fl
6.1 DPAA & L TO:Hi

EFREL OEREY (T v b, w7 ARY) TIIANTER L HaW Z a0 A
b H#Z LAY (Hff) OFT ) AFAT LY U MMAY), VAF ATV U (DMAAY) ~ EJIER
R L CTRSMCHRIE L TR0 | A TFALOIE L7222 DX =lio e F T, MO b HFiT = MicEe
SNTBRIZATFEEND, 7y FTIEESHIZHMD Y AFALT NV oA FH A K (TMAO) %
ECEMHO B Y AF LT A (TMAY) ~OfRE@ b7 2% | DMAA' # & 0#5 L7727 v b
Tl 6~24 B DR PGP D 50%LL £ TMAO Th oz E A S Tng '

— 7 AR S 372 DPAA DIZIET R THRENMD E E TERFP PR END Z DT > B
TH LI TRY * P | H 1 TH DPAA HHHIRIAN O 3272 JR P IR 2L D DPAA T
Hot= 219 F7-. b FTH DPAA a0 P AKOEA T 1L S 8 h A DR T DPAA MRARZE
bR LTHRBEENTWD, ZD7=H, DPAA TIHERE BLAEMO X 5 72k e F — MMA —
DMAA — TMA &9 A F AL EE S L FERE OIS > TEEN BT 5 Al hSn & H
z B

FMEIZOWNWTHD & B e FLAWIC L o FOZAMEREER E Ui, 885, Uo7,
BEVEE . L, PR INEE, AR OBILE R EORE~ORE, TRAE D HigkEE, BEE,
KGR DI L D SRR E 2 & BBk & U QTS oA aRnE,. K
PARRRIETE . REN A, RIETER A2 E0 @G STV a3, FHARAERIC BT 2 @b 137
WP ZHUSK LT, DPAA TREWD S AL ER I TR, FFRL OVRIER, Mk, & b
TIT PR & Hl & U7 PR R ~ DR ZIZITBRE STz,

MRS © R E ) TITHRARRRE R 23 B9 2 AUV IR 2 12 3 2 AR B BRARIEIR D3 AT IS SE D |
FRRESEIR 72 D 23 B R BEEEARIZ K 2 ZIRIRIER 22 O IR 2235 503 % 0 E B 2 b n 23, )
LR e B AY (Fe@e) OFRIER 2B TR L, DPAA O HRAFRIAER & Hhid
HEFR6-1IRTIEY THY, EH e FLAYWE DPAA TIXEZR D M08 % < A FH KB ITHR
LT/ B - BEERIE DPAA 72 BT ER E E 2 b 10

2D X HIZ, DPAA O mMEITER e FbEM L 25 Z L6 DPAA A OEMEFHIC
HAOZYV AT EAT O Z EDBME L w7,

#6-1 MR FLAW L DPAA T L D & & 2 5D HRIET D ik

b RILEY DPAA
RS RH IR R RHSREIEIR
e e B, RIER (85
g i BE TR B (monn, | st n—xa, g )
pe | SR e W), R,

BERRIEIR ., TR WEIR R R

e L)
VR, T L B | gt | RSHR -
EAPiS
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6.2 DPAA MOE— KRBk

7 v Tl 5 mgkg/day @ 28 HRIFRHE O # G CHENALNTZN Y | ~ 7 A TIE 5 mgkg/day

EARER BT 5 T (8 5 M) MR OB L THRETIEALNRNoT- 2P diRR

DOEE FTEOEBLEET) 137 v b, T A, P THLNT 5222 gk o LY
HET7 v P THRLFEL. 7 v b~ 2 mg/kg/day @ 91 H [FRHIFE O 5 TIZHEDOK 5 ARRUE R
DHEL L7203, HECHRIEIRIZA D e d o7, F7o, 28 AL 91 A L7127 v b Thed
RWAETA LN EETMIRICNT 28 (NE7 RV REDKTRYE) Tholzid, BT
ME DB A BT, 7 v P THRE ARG 28 HIH & 91 H A TIEMER M BR B B #iE
AR D INGENR A BT, O DOFERG, DPAA ZFE~H KL L7127 » F Tl
H W OfE O 5 CHERE & 12 0.3 mg/kg/day, 91 HE O 185 CHEME & $12 0.8 mg/kg/day TlIf
BORNT L BRI NI,

7 v MIERKIZIRIN L 7- DPAA % E#IM# 5 (0.23~1.35 mg/kg/day) L 7B TiT, (KEEMD
P& g, MBS ~D BN B, MHEREE MR < Blz 2y, MRERITWV T oRIC S
IO, FTo, BETI/MROEM, T~~~ 27 U > MEOBD A LT, HEHEBE
PER 7L | BB LB 720, BHERERIZIZ LW EEZ LN 7 =7 2 CHOKICRINL
72 DPAA % B 5 (0.69~5.43 mg/kg/day) L7=iRBRTiX, REHEMOINH] & B gk & O,
AT ~D BN I B, HOKEOHINIEE S DPAA EEE O L 5 EHFROERT b AL,
w@f%iﬁgnﬁwot””o:@t@ 7 v R~ U AT DPAA ZRWIHIE G L2 e 05
PEITIFIE L ONHERICER DD & &2 bilTe, ZLH DR D, DPAA Z W& S L7-2F » |k
DOHET 0.23 mg/kg/day, M T 0.65 mg/kg/day, ~ 7 ADKET 1.57 mg/kg/day, HfT 1.05 mg/kg/day T
ITRED N ERER ST,

PRI D 7 o R U DPAA % 5 U723 BRiE e b > | DPAA ICIFEEATIEIT 2 b o &
B2 OV, 7y NTREROK TP AE~OEENZL LN, T IRREE(IZES
KRB E D b0 B2 LN Y, £, A% 4 HEO T v MIRHRR DG LB Cix
DPAA MERNCIRVEEIEIER 2 A2 L 13E 2 b o7 Y o IR R OBl R A Z N LT
DPAA ZIE<BE LR T v FOA—T 27 4 —/0 FEREBRTIE, 25 B2 0[5 & B SUS P ]
BICHEBRBONALNED =T 7 4=V FRBRTO NSO E ED L IG5 0
IZOWTIXFRENE D OO, [FFRBRIZI T 0.03 mg/kg/day TIEEEED 22 L BN HER S,

—7J7. DPAA ZHUKIZIRINL T » M2 2R, =7 A2 1.5 FHEG L THRAERDA E Y
Nz R LT BT 22 o 7e 2 L v DPAAIZIET v b RO~ T RS D388 AT 700 & f]r
S,

B b ~DOFEICONTIE, MK Z L & L2 AR R~ O BBIIZIIRE S TEY |
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HLTHY ., 0.1 mgAs/L DIREET L0 mMEOE E iR RIkMEZ 5| ZE 2 TREMED & 5 & 5 B ERS
BEBN B, LD IECFA (1983) oM ' Tho1-,

10 - 5)%& (mgAs/L)

T<_ EHENTEHONDEEZL
NBDPAAHE E R

JECFAR UK B IR E %
CHTERLOTIREE
<« (IBKERBEHE)

0.1 ~

< OKERREE)

0.01 -

6-1 FMEPFRDOOHIND LB X LD DPAA HEEIRE &
JECFA N OVKE BB HUEN R EARIL & L2 fE D FIRE
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H i BREEA (2011): ¥ 7 ==L 7 Uk (DPAA) OFMERBREMEE (5 2 )

& Y 7w k PE o MERE

% ¥ . Sprague-Dawley

B 505k o kRO S
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MERE - RMEREL | . ~ BB RE ] ~~v 2 Uy MAL L, ALPT, R L X
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JHFlge D 22 BRI L e VA BT, R IR OJERE, MIROZENE, 7V v VN O
PIEFRE, FAEAR O IR RSCHE NI K ONBRJ MEEEE | FRRRERENE b iz oz fiafb, i
I OBESME ML, PRAME bR OIFEEYE/ N, AR5 M IR & Ok iR
M GOT T, 77V v O

58




0.8 mg/kg/day #¥
WERE - SO L
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P % . Fischer 344

B 55 0 BOKICEINL TG (oK 5.)

BE5 M . 21 MR

5 & : 0, 125, 25, 50 ppm

W KHE S T

e
TR

50 ppm #f (1 38: 6.0 mg/kg/day, 2 #H: 2.0 mg/kg/day, VL%
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FRRRIEIR 72 L
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WZBAT 2 e, TERR 19 AEEY 7 2 =L TV VRS OB 28 B A A
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KHE 10 P

35 fcﬁ By ¥EIS .
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MERE - (REESEON | | FARAREESE, 18RS K
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\ﬁﬂr
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(BT BHF%E, TRk 23 BV 7 = = VT )L v R DR EE B T B4 5 AR5
e, AaWEIEN B AR EA R B .
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e G- W 5 JE
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I

I
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I ~D 5% - H HJIZ LT3R,

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.

g W) M ~ A P M

B oo ddy

5715 - BoKICEIL TG (Bok& 5

BE5 W 7. 28 HIH

& 5 & : 0, 35ppm (WOKFREE, BRI L L TO, 10 mgAs/L)

EURE7/IE S AT 6 L
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EERAS-72 30
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RE, BUKBICHERZIT R L, SRR E NS SRR DT L,

B 570 9 M o I S L 7= Morris KoK B F5R
7 E CORBAER (BERME) ICHEZEITRDN- T2, 8,
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m] 12 # B
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fifi = 10mgAS/L DEREE LD LI L TRGLIEEBAKE T M) v A #HEET K
U AOEERETIE, BERNICABZIE RN 72,
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 ¥ il ~ A P
A W ICR
& E5HE L BOKITIRINL TG (UK E)
¥ 5 51 [H 5 HH
# 5 & : 0,30, 100, 300 ppm (FAKHHYRHE)
g W o KHE3L
LR . v MVRRMERIS RSB RICA B BT R0 o7,
Bl sl BR © —
Bl g 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.
5 ¥ M ~ A PR B
A # . ICR
57 HOKICERINL TRE ok b)
G- IR o 27
# 5 & . 0,30, 100, 300 ppm (F/KHHRE)
) ¥ ¥ : 10, 10, 10, 9JT
TR 0 300 ppm BE
R (6 HETIZ99L), KERED |
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FETC (3/10 PB) , (AEEHGSMOH] | | EENEPE T . SRAFEREEEROR T, 7Y v R
(FETEToORM) || SATFREOMEARR | (RLHE5R)
30 ppm #
LT (1/10 P8) , SEBEME T SR ELEESUS 1
FlfE B . —
ml g M —
i & SERIEEEROGABR (GLIE - SAERES)) ORRICHER L,
H il 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.
o ¥ M ~ A P I
A # . ICR
&5 HE L BOKITIRINL Tk (0K 5:)
B G 2 57
& 5 B . 0,75, 15, 30ppm (FOKREE)
B W % . FRE10UE (RHREEOZ 9 L)
T2 . 30 ppm £f
EEHEME T
15 ppm #f
AR TR OB | (RLEES), v —4 - 1y REFERRE |
7.5 ppm #f
E PR OMEAREL T (RLeS) , m—4& « vy NfERR |

a1 R B
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[ & —
i % REEINZEZER L, 7V v URBR - ZERYELREEROEBR O RIS B L,
15, 30 ppm #EO KN, /IMHOEE/: L2 H R 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.
i B T ~ A PE B
A W ICR
&5 HE L BOKITIRINL Tk (oK 5)
B 2 13, 26, 49 #M
5 B . 0, 7.5, 15, 30 ppm (K FSE)
5 W B AR 18T (RGN, 18 6 ILdfiEH)
E 72 . 30 ppm £f
Y FRRERHE AR T (26, 49 B G TRIORERD 5 5, 24 D7)
15 ppm Ff

B—4 vy FIEERR | @ RGHIRK TRIORBRO 5 5, 22 O 4)

75 ppm BE R L
EIR-EW
Bl o —
P = Y FHRIBREE H A AARSRER ORGSR E R L,
BEFER Lz~ 7 2N b= KU 7 5D PAG IEHEORER R & b, 17
BEE LKV Z I F—BIEHR T OBELMIZT 5 Z LITTE R o7,
H i R 2, A, HEEEEE] (2009): Y7 = =T L R (DPAA) HEED A
Fv—A1— L TCOI NV IS —RIZET 09, [k 20 FES 7 == 1T Ly
VB ITAR D RGBT BT AT ) AR E, MEAEAN B AR R EIR IRV .
) ¥ fE g M
A o =AY
ek BREIT—T L HROES
5 HART - 100 HRE (QE/H)
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F 722 . 2.0 mg/kg/day Bf
1 PCCEHA%IC I A7 1 — X AEOIER DI E LA A 5 47z,
0.8 mg/kg/day
1 B CHEGHINC, 5%, I3 7 a0 —XARROERDB A L0, UBITZZ O X
I IRERITBIEE S e o T,
0.3 mg/kg/day HE  MERE : S2BE0 L
0.1 mg/kg/day #F WERE - 52272 L
MR . —
Bl 18 M —
P £ RECHEM R, MK TR OECFRIREGROWNT I RER L,
BRIV~ D F G- BR O T R & LU CER L= H D,
H itk NI, MK (2004): 7 ==V TV UERE G U2 L 04T RN AT,

[ERE 16 FEY 7 = = VT IV RO EIZ BT 2 AR e, M
FIVEN B AR E i 2 SV
FNFRIL, /UG E, TS, REMZ, IR 7-(2005): 7 ==V T7 IV V%
BeH LIV VO TEN TR, SR 17 FEY 7 2 = VTV RS DR B
B3 2 AT AFFead, JWRIVE N B AR P i = B .
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B W o P M e
PR o H=7 A YN

BHHE . mifiiRo&s

BE5HE . 28 HRE

¥ 5 & : 1mgkg/day

) ¥ % . 20/[C

e
TR

1 mg/kg/day #¥
B 5 e OV D% OB IR OBIEZE T, ITEE LR OER B2 L,
Sl CABAE 9 A=, PRI D124 70 & 0D JIFRgoREk D Z5ME 3 22 B a7,

IEI ?ﬁ ni % . -

Bl 18 M —

i &

s s KRR, SREETT, RS, Ak, SAIRER, AR, HiER, &R FHkd
e 2011): W=7 AP NVIZBIT DY 7 == VT IV VEEO PR [k 22
FEY T 2 = VT Ny R OB BT D AN AR, AREMETEA
RN s il

CURE7/NE T S P

% # : Sprague-Dawley

#5515 REERE (BE%RA)

w5 #ME . 7 BERE

# 5 & : 0, 1,000 mgkg

W . KHESIT

e
EmpE

1,000 mg/kg/day #f
AR, REORAE/ R, Hﬂ@? (faxh - PP EE &) 1. s Mkl - FExIEE) 1.
Bl Gfoer - MR ES) T, AR ek - FMRxfESE) 1
JFlg O RE A (3/5 PT) | %ifé@h (2/57C) ., BIFEFDRER (2/VE) ., MUligO IR AL -
JER (1/5PC) . FFgOHRE « AREBE (% 1/5 08, BhgOMEA (1/5 L)

BB . —

B o1E M —

fifi & TR T,

H g BREEE (2011): U7 =T L R (DPAA) ORISR (6 2 i)

&) ¥ ~ A PE

% e ICR

&5k RT#EE

B 5 #0010 HH

w5 & 0. 1. 5mg/kg/day

i ¥ K . KBES~6[L

F e B BOGHMKETRICEEERER (1, 3. 5. 7 HE). BRI
5 mg/kg/ay HF

RN TS EToRME GHHE) | %TFEE 0, 38H) 1
ARTRABRIAIC LV | RRIBEZIEDOZALITH B h - T,

1 mg/kg/ay #f
FIEAEEN D T 5 E CTORFE B HHE) |

[ 18 3Bk« [RIEREHIC FEHE L 7= 38R

[ M BEPIEDERRGE & & G IO IREE & IR ChIE L,

firg % . 1 mg/kg/day BEDOVE TEUIARER H & b3 HREE L FIfRE CTH - 7=,

H s CE)IFM, AR, EATEHSE, IR, Lk =, $5K% (2007): Diphenylarsinic

acid (DPAA) 1EPERRFE~ v A DITENFEAM & FHXARRRIC KA T 528 B ARt
HKPLEAMESE 27 181-189.
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T8 T2 MPAA ZREXRSLE-—REEERER E~FHE1T) BROME

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

&5 751 0 RO RS

G-I . 28 HIH

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

o Y K 10, 5, 5, 10t

ESR/-A- 3

15 mg/kg/day #¥

WERE - IR | | AR | RRIEAE ORLHE & OSE AR R

ME:FEC (3/10 PT), #REkR GECHTH) ., RmERE L, ~E7n e g || ~~
N7 Uy MEL., 7AT7I L AIGH L IRFEEFRT . v-GT OEIMEA,
FEB LRE® (M) |, BliEERE B 1. o Ast, BigoSs, &
S A O FE N, FHIROREE G AL 77 Y HHO RAEVERIEIRE M OV 2l
PEGe . BIROTH AL, BRESE SR ORI L K OBRME OERIE, BUE O FAM:
PRANE

W 7 o—u | MiEEE (R |

5 mg/kg/day Bf
WERE - SRR L

2 mg/kg/day Bf
WERE - B L

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

| M o 13 E A EDOEITEG OIRIEIC & > TEIEM D 5 WVIZEEER 25580 S 228, 15
mg/kg DFRNLE DILRE M CHIFEMER I OWTIE, MIEME 2R T2 Z LN TEX 2o
7=

1 = DPAA LY b @EtHII RV EE 2 b,

o BREEAE (2011): 7 ==A7 L B (DPAA) OmERBims#E G52 R
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T8 X3 PMAA ZRERELE-—REEHR E~hHEH) BROBE

g b 7> b PR MR
A ¥t : Sprague-Dawley

&5 J7 15 - sk 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
R R L. 7 e—v || IFROEREAE, 7V Y O RIEMERIZ
e VTV ETAR]
M werey |

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

0.3 mg/kg/day #F
WERE - 527 L

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

B 1E B 0 14 AR CeFRRRE M OY 5.0 mg/kg/day B DMERES 5 L)

M 48 M 5 mg/kg/day REORETILEFE AN BRI THRHC S by, £ oMo kiz>
W EEE ) S REMER TR BTz,

fisi £ —RORIECARE, MR FAIRA, JRIBAE, FROVTICHREETALNT, &R
WEThHLEHM, PRI b BT TR0 Tz,
DPAA L 0 HEMITEWEE 2 57,

H ik BREAE (2011): 7 ==L 7 AT U (DPAA) O@fERBmsEE G52 R
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18 %l&x4 DPAA ZRERSGLE—REMHR (RESMH) HROME

WYMo Jvh M e
A %= . Fischer 344
5k UKL CTRE (okks)
wE5EE . 1M
B 5 & : 0,5, 10, 20ppm (HKENSHEEZRD D L, Freo#E )
(#E 0, 0.26, 0.48, 0.95 mg/kg/day, M 0, 0.35, 0.70, 1.35 mg/kg/day)
@%@ﬁ: AHE 10 T
E B . 20 ppm B
MERE - FARRAE OYEIE (230 .
MRS ERORIE R OV U K BB 0 osksE (255 .
JRAEHE A (250
M f R T, (GOT L., GPT]. y-GTP| : FRRMIERR/L)
M- IR Giéaxd - AHxFE &) 1. MiE (k) - AERTEE) T, OB (ExtERE) 1.
~~<hrZ Uy ME|l, ALPT., v-GTP1., #eaL AT uo—1 1 KU 1
(GPT | : FRIRHUEFR2 L)
10 ppm A
#E . (GPT | : ERRAIEFE 2 L)
ML 25o—]
5 ppm #f
MERE - PR L
EERE . —
B = —
fii £ WO AR O B A2 o 72,
20 ppm FEDHETI/IMELOIEN, T~~~ 7 U v MEOBMIAEEZDH HE{LT
ol EH O HEMBAMNN R, BELBEMAR -0, EETFHERITIZ L
ZZ2 6T,
DPAA X7 v FOJHERICEEEZ RT Z ENHA LN E ST,
s i %@%%,ﬁ&,%T/T&#(%N}/7Iﬁw7wy/&WDMA)@§%%ﬁ
R 20858, TSER 21 AREEY 7 = = VT VS RS DR S B 2 S 5% )
Wrgees, EIEN B AR E AT IR BV .
@y E o Tvb M R
A % - Fischer 344
P55 0 fOKICEIL TG (fok#5)
5 2 80
B 5 & : 0,5, 10, 20ppm (FKENSHEZRDD E, Fito#E»)
(4 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 032, 0.65, 1.30 mg/kg/day)
AHES1 T

B ¥ %o

20 ppm #¥
MEE - REE | FFIR Gk - FExFERE) 1
M - AAEER
HH (BB - BT >~ b 10/33 L)
TRREAR B Dl peze | W IRAEEIE, FFNIRE A (BB - BB 7 ~ b @ 33/33 L)
M - KRR P D s IR RIE BB - BT v b)

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

5 ppm #f
HERE - B2 L

B 18 &l Bk .
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|l 18 P —

i = —feREEZE L & L CHED 20 ppm BE CTHIAZGROT-DH T, WTHILOREC HAFRIER
DHBIX 2o T2,
HED 20 ppm BRI A BN AEFROAE AKX, DPAA IZ X 5 & 7 RIE R EE )
SR Aoy dh
20 ppm BEDMERETH O AV O, M. BlE & O O FE X & O IR E R %
KL= D EEZ b,
FEMAMEOF N B & L7235 (B 6) TH D7D, KAk OIEEBEHIREIZ>
WTIERHE O XG4t & LTz,

sl B v Bk, BRES, BT L IE A (2010): Y7 == LT LY e (DPAA) DOEHiFME
BT BHFSE, TR 21 EFE Y 7 = = VT L RS OB EER B B D AR S
e, EIEAN B AR H T iR B .
DSk, BUES, BAT U 1EA (2011): YT == T LY B (DPAA) DOE MM
\ZBET DHF5E, TERE 22 4EFE Y 7 = = VT L RS OB EER B B D AR SR
e, NARMEHIEN B AR EEIR B .

PR # . C57BL/6)

B 5 51k 0 BOKICERIM L CTRE (BokE5)

wE /B 528EM

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

o % . KEELI0T

TR

25 ppm Hf
M ENE G - ARG ERE) 1. MIET LT R
i - AR AE (8 D),
1BPEARAE J (470), JITHIfaEESE (2 IT)

12.5 ppm £
e L
W AR (2 PB) | EMERRRE R (1 L)

6.25 ppm #f
WERE - SRR L

EiE R BR . —

B 18 M —

fisi E o WEBEOREIT R T,

s s fEPESEE, BUES, BATT U IED (2013): Y7 ==L 7Ly e (DPAA) OREHAEEM:
BT B2, SRR 24 FEEY 7 = = LT VS RS O BN T A3 4 S A F ST
WFZERE, AR B AR iR B .

oo ~wUR P ek

A ¥ . CS57BL/6)

57k fOKICERML TG ok s)

5 HM . 78 W

B 5 & . 0, 625, 125, 25ppm  (BKENDLHEZRO S L, TiLo@EY»)
(Kt 0, 0.69, 1.46, 3.03 mg/kg/day, M 0, 1.09, 2.49, 5.43 mg/kg/day)

W . KRESOC

ESRAS-A- I

25 ppm #f
M RTE L B REER) T, MV T, BRIRECEMmER T BREMmER T .
M AsfrEs |, RE L, fMRT, ASTT, ALT T, JREZEFR 1

12.5 ppm &
e . BT L
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M (RKE | . ASTT. REEHT

6.25 ppm £f
M B L
i : ASTT. ALTT

I E R . —

| 18 —

fii % 25 ppm BEDAEAFRAR FIIBE DOFBREVIC X DR ER . HOUKERINNLE S DPAA fEHL
EOWEMREREZLND,
12.5, 25 ppm FETHE, B, &IE., CIROMXEEORIN, Mok E &R
X EBEDOBNCHBEEN A LN, B2 E L Th o7 To ), IR EOKE
\ZE D R EB LB 2 v,
FEMAAMEOFHIEZ BEE L-ikBr (Bl 6) Th o2, SHMMOIEBIREICS
W TR O XG4t & LTz,

i i PR, LR, BT o F1E (2014): 7 == AT LT U (DPAA) DRI

WZBIT AL, SRR 25 EEY 7 = = LTV VRS O R T B3 A SR A AR 4T
WFEHAE, ATV RN B AR R S [
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{18 7R S DPAA ZREZOKREL1-40E - RESHGABREROME
Y il 7 v b PR
A ¥t . Sprague-Dawley
B 5 51k 0 Rkl O S
B ME . MIR7TAENS 17 HEHET BRAEEAN) ; 454 20 A BHIZH EO)EH
& 5 & 0, 0.3, 1.0, 3.0 mg/kg/day
Y i& KHE 22 T
T A . 3.0mgkg/day Bf
BT b 3BT (1/2208), SdildE, IRk, (K8 | . BiEE | | JECHICIFED
JERCIR 7 &
IR - BRUR « e L
1 mg/kg/day #¥
ISSAVEINEE -4 2P
Hii H'él\LELIA . ‘?’/é—niﬁb
0.3 mg/kg/day A¥
7y b B L
AR - RRUE - e L
EI -
B = —
fii % HEEERERE, TR, if Hﬁb%%t%ﬁ@\ SR, B OWT I R
1372 <, DPAA I L DMEFNEITED B o7,
H ok BRBEE (2011): /7.141/7/1///@& (DPAA) ot EREE (5 2 )
o Y il 7 v b Mo R
A # @ Sprague-Dawley
B 57k 0 s O G
B WM . R 14 A O IR AR TR 7 A E T ; 400 13 A BIZ7 EUIE
& 5 & : 0, 03, 1.0, 3.0 mg/kg/day
g W . KRE20[C
E 2 . 3.0 mgkg/day B
MERE CBL) @ SEC (B 6/20 DT, M 2/20 PT) ., ¥ASEIC72 Y FEge (B 2/20 DT, i 1/20
UC) . S, dREk, MMED 2 WVIZRE RS, B RER O T, S TRE .,
EER, KRE ] BEE ] WIRO/NYE, RIS Ok, IRERO IR
B CB) - RRE | (ZRPIITEER L), FHEX
RO - R ] | BEREC] A ] . REBECIECT | MIRETR T &
IRATRIMSELEHR T, MAEREORE S 3 mg/kg/day & ORETITEENRALN
7oy, WOMAGOE TITEER L,
1.0 mg/kg/day &
WERE CE) - B L
JROFEA « BB L
0.3 mg/kg/day #F
MERE CBL) - B L
RDIEA BT L
BB . —
| —
fii % RRFOR T IRRBEACICE S ZRNZ2E L LT E B b,
HE IRBEC AR & OIR TS DWW T MERE DR REEEAVITPE 5 28k & MEREA TR AR~
DEHEN « MBI L 0 A U BILO et n & 2 iz,
th it BREEE (2011): 7 = =7V g (DPAA) Ottt s (5 2 i)
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g ¥ Tl 7 v b PE . e (F) )
H % . Sprague-Dawley

455k iRk n RS

HEWHM : MIRTARNLSMER TR0 ARET

BB & . 0,01, 0.3, 1.0 mg/kg/day

B W M AT

Y

18

EERA-

L.

1.0 mg/kg/day #¥
7w b ERL
U (BE) - 4~5 B COATER AR R GIH B30 EHL | | FfESUIBesERH ] ) |
8~9 EE COBMMRERER GLH ERVEH]) ICERA LI,
() : e L

0.3 mg/kg/day A¥
ISSAVENEE -2 /a5
R (HE) : 4~5 I COITEMR AR G2H B2V 0 B8] . S TpeEmRE L) .
8~9 BB TOBMBEREL CLH ERVEE]) I[ERA LI,
I () : 4~5 B TOITEVRA RS AT AR o 7228, 8~9 M T OB IR A%
B GIH ERVEEL ) (2R BITE,

0.1 mg/kg/day #¥
BEZ v bR L
U2 ()« 4~5 AR COTERARE R b L3 EiEk | | Bk SUIPeE R )
[ZZERIBNTZA, 8~9 @l TOBMBRARE RIZE T 2o T,
() : 4~5 8 COITEVR ARG BRI ZIT R o 723, 8~9 B T OB MFRA RS
R OGLH ERVEEL ) IZENRBE LI,

o] 5Bk . —

| M —

fii % REZ v b O—RRECARE, BT R, o - W ERRE R OFIRET O W 4T b %8
72 L,
AR D EFROIE RS . —IRRE, (KE, ERIBREMb, S BUGTE, EB) 7
BERE. FEBERE. ATEEREO W T I L EER L,
F—T70 74— FRBROMRATIE B I/ TENERE, XBEE, 26 B30 [k, HifE
W e M, AR, PEIREIE D 6 HH,
M 8~9 A fip DATENE ARG RICH ERAF IR < TDOBERIZOWVWTH AR,

H il BREEE (2011): 7 = =nNT )V g (DPAA) OmthalliRims® (5 2 i

@ Y 7 v b P e (F) MERE)

H # . Sprague-Dawley

B 57k RO RS

5 IR7T AR ERCIRIL20 HH £ T

B 5 & : 0, 0.01, 0.03, 0.1 mgkg/day

[URE /I 24, 24, 21, 24t

ESRAS-A- 3N

0.1 mg/kg/day #¥
BTy b EERL
R - L
() - 4 BiOA—7"0 7 ¢ —)b FRBCITEIRARIR (26 BV [ ])
WZEENFH BTN, 8 Wl DRAERHZIZZEIT 2o T,

0.03 mg/kg/day #f
(SN 7 AP
R (MERE) - B L

0.01 mg/kg/day #¥
REZ v bR L
U (HERE) - R L
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[ 18 —
i % 7w FO—BAREMRE, BEE, ik - WEREBLXOHRET O Wb 28
72 L,
HAEROATERONRIE . —HRIE, REZR SICHEER L,
F =T 7 4= RRBROMAETE BI3ATENER, XEBEEL, b B3 B, HkE
WITPEBRRIE, S, PEIRIEIED 6 THH,
H i B (2011): ¥ 7 ==/ 7L (DPAA) O@MERBREREE (56 2 )
5 Y v b AR 4 Bl P ek
* ¥ . Sprague-Dawley
B 5073k 0 RO G
wEM/E . 28HM
B 5 & : 0, 0.1, 0.3, 1.0 mgkg/day
g oM sk . KEEL10[T
T8 . 1.0 mgkg/day B
MERE - RRAEEEA . 20D B O R EME AR 2
W RMERE ], BHERKL L, RUZUETART, AGH
M AREE |, /MR T, e ba s B R ORIl (R ERE) 1
0.3 mg/kg/day A¥
M : ARIMEREL |
W L
0.1 mg/kg/day #f
WERE - B L
EE R . —
Bl 18 % —
fii % BRETHTIT R, —MIREE, WEAESIFT I ST BEITERO b ho Tz,
IRIMERDZACITRE /2 & DO TR &5 2 %né%ul%ﬁﬂﬁﬁ“éi IR H DT o
Too Fio, BEiFaE Th 2586, M WEIIA LT, MO~ ¥
U DY ASEAR TR Emﬁm w%h&#oto
tH LS ﬁﬁé(mﬂ)/7lﬁw7va@<®W$)®ﬂ B E GE2
&) Y il v b CGHAER 1 B M —
EA . Wistar
B 50535 0 oKL TS (Bok# 5
A% 1 BMS 21 B (L) FCREOKES LZ/Z v &0 LTI #E,
BESFLA 1T RKIC L 0 X< R,
BH M 6, 123M CCHE : KDFH (6 #[H]) +KDAH (6 HH)
CD # : KD A (6 JHE]) +DPAA (6 HHfH])
DC # : DPAA (6 ) +/KkDA (6 #H[H)
DD # : DPAA (6 #[H]) +DPAA (6 #HfH)
(FKED B RO 7= H BT OFREZ » b T 5.64 mg/kg/day
4~6 o DC B, DD #C 3.13 mg/kg/day,
6~12 HAfiHD> CD # T 3.13 mg/kg/day. DD £ T 2.07 mg/kg/day)
& 5 & 0. 20 ppm
W KR 8 P
TR . JXHORT v FOKREICHEIL o728, CD FE, DC #, DD BEO#FH AT ClakE

Mo 232 5 i,

=T 7 4= KRB
6 W@ - DC B, DD BECHRBENREE T |
12 #Efih - CD &£, DD BE CHABENRRE T |

R BRI~ DAL T
1R BE I A~ D I AR T

S BN [AEE 7 B
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6 i : DC £, DD B CEXANE DO H HHERICAD £ TORRE (FEFE) |
12385 : CD AL, DC&E. DD BECEXMNEDO H HHEEICA D £ TORERE |

F R . —

m M 6 EMOREHENS -7 DCEETIX, A—7 2 7 4 — b RRERO AR IZIBIE A A 5
AT DS, BN [ELEE - FRER O BRI X EIE 23 2 H LR Do 72,

fii = —

i i REF22013): 7 ==L T )L (DPAA) OEMEHMEICBET 4198, [NEAKR
24 VT = = VT VY U FRE OSBRI BT 2 AN AU, A EEA
H AR E A 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.

&) 4 ~ A P M (F) MERE)

A B ICR

B 5 H ik HOKICIRINL CRE~ U 212G (FUSIERIALA T Lo HBER5)

&5 . HERNOEEALERE T

B o5 & 0, Smg/L (BROKHREE)

EURE7/E B~ o Z 3B, F 310 B

TR

5mg/L # (F))

7 B COREEREBRTT BHEO ML —=2 7 BEICEE S g0 E (EESE S
T 5E TORMOIER, % FIEHEOBA) 13BN TH o7,

7 W T OBREEERE, & PR FREEIEIC LD | NSO TLEN B DT,

B 7 3 BRI R I L 7o e

|l G M EEEEHEEIAYREEZ S,

fii = B~ U 2AOBREITEHCEEICEF LA DN T,

s LA B)IFMh, pCHEAE, BT ERSE, R, i =, 85K (2007): Diphenylarsinic
acid (DPAA) 1BVERREE~ U 2 OITENFEAN & MR RIC RITTRE. B AR
HEPRSEMERE, 27 181-189.

5 Y fl v P

H o h=s AP

551k REDT—T L HRO#KE

5 RS0 HENSHEETOR 100 HE (98~121 HET 2 [F/H #%5-)

& 5 & : 0, 1.0 mg/kg/day

EURE /I KHE 8 T

ESRA -2 B

1.0 mg/kg/day &
IS 2 VA
BER - R L

EIRCE

Bl 18 —

fii = YV ORE, HEERGE GRIRIM, HAERMAE) 28R L, I47 v —X 2D
JER S BN hoTz,
BAERICTERE R E 1372 < . E1% 30 B2 S 40 H I F0 L - skt (1B, &
o S, BRSO, BEFLSOS) (S H AR L,

tH i FNFRIL, ANl @&aE, g s, R Mz, #IR 1 (2005): ¥ 7 ==L 7 Ly

VAR S LT L OTENE SRR, [SERL 17 FEY 7 2 =T LY LR O
BN BS H AN AR, MEIE N B ARE P E R IR B .
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8% 7l& 6 DPAA ZRERE LEENAMHABRBROME

¥ M . Jvh M M

A ¥t - Fischer 344

B 50735 0 KIS L TG (BOk 5

BHHM o 6
vzFo=tr Y7 I (DEN) 0, 200 mgkg ZMEPENEE L7 2 BE% O HE
ZBA4h L, DPAA #5BAAD 1 BREIIFIRD 2/3 % 585Uk,

& 5 & : 0,5, 10, 20 ppm
(HOKENSHEZRDSH L, 0, 0.5, 0.9, 1.6 mg/kg/day)

g4 sk . KEE20 ([T

ESRAS-A 3N

20 ppm # (DE #&5-¢7)
fFlge Gifasch « ¥EfEE&) 7. ALPT. y-GTP 1. LAPT . fHEHAER O Y V4
DRIEMMIRE (230, CYPIB1 ]
PRI IR 72 L

20 ppm #f (DE #5-)
fFlige Gifasch « ¥EfEE&) 7. ALPT. y-GTP 1. LAPT . JHEHAER O Y V4
DRIEMEMMIIZH (%0, CYPIBL T
GST-P (P (AFORTA AR ZEDOFERE) 1
FRRER 72 L

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

5ppm &% (DE #%5)
e L (FRREIR 72 L)

] 18 3 B . —

| M —

fii % © DEN#50m 0, 5. 10, 20 ppm Ff T GST-P (GO 3B 22 S /=28, DEN R#5
7> 20 ppm FE K OSFHEEE (0 ppm Bf) T GST-P B BLITBIE S e o T,
FFI&IZ 31T % 8-OhdG ORNEN D, ELA) DNA BEEOR 513720t B 2 bl

B DR, BRIR, BRT U HIE (2008): Y7 == AT L U (DPAA) O RHIENE
B D RF5E, TSR 19 4EE Y 7 = = VT L RS DR B 5 AT SE )
Wgees, EIEN B AR EAT IR BV .

WM . T b M el

EA # . Fischer 344

P55 o fOKICEIL TG (fok#5)

wEME . 28M

B 5 & : 0.5.10, 20ppm (HKENSHBZERKDS L, FitomEy)
(4 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 033, 0.65, 1.30 mg/kg/day)

B ¥ AHE ST

20 ppm Ff  FEAEROWEIN L 72 B e L

10 ppm #f  FEAEROENN L7 IEF 72 L

Sppm #f  FEAEROHN L7 EE e L

B S

Bl 18 M —

1 E L IERPAREIZONTL, BIFR4 (BRMIEN) IiE# L,

s g ERDHEERE, BRES, BET U IEA (2011): YT == T L Ul (DPAA) DOE MM

BB RFSE, TSR 22 4RE Y 7 = = VT LS RS O R B8 2 B3 4 AT SE )
FFERAS, NSV RN B AR 3R B [
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g M) i 7 vk Mo
A ¥t - Fischer 344
B 50535 0 ORISR L TG (BROK B 5
A5 27 M
vxF)=hrnr Y7 I (DEN) 0, 100 mgkg ZEIENES L=, #H2. 5. 8, 11
HIZN-AF/L=Frnr Y7 L7 (MNU) 0, 20 mg/kg ZEVENES, & 14, 17, 20,
23 HiZY AF Lk KZ Y2 (DMH) 0, meg%&Tﬁﬁb\iﬁbf%1~mﬁ
120.05% N-7F/L(4-t Raxs7F )= Y7 I (BBN), % 3~4 12 0.1%
N-E'AQ2-t Fefr 7ot /)=tre Y7 I (DHPN) Z#HKk#&EES LT = T—
Vg VIWEEIT o T,
538 H 25 DPAA % 27 il Rk # 5,
& 5 & 0. 5. 20 ppm
W BhEN SR 19, 20, 18 T
FE R . 20 ppm B
JiTheE Gt - AEXEEE &) 1
MEAEHE (R - 20 1. s GST-P BiEfias (OB AREOEIE) 1
5 ppm #f
L
b 18 3 bR . —
Bl 18 % —
fii = —
HH Ll vk, BREC, BT L IE A (2013): Y7 == LT L e (DPAA) DOEHIFME
R 20F58, TERR 24 FED 7 = = VT LS RS OGREE BN B B AT S
e, AR N B ARE P Hi iR B .
& W) ~ A P R
% # . C57BL/6]
B 5 51k 0 BOUKICIRIL TS (oK 5)
5 HAR . 52 R
B B & . 0,625, 125, 25ppm  (BKENLOLHEZRDHD &, 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 - KREL10JC
E B . 25ppm B
MERE © FEAEROBIN L S L
12.5 ppm £
MEHE - FERAEROBEIN L7 S L
6.25 ppm ¥
MERE @ FEAEROBIN L7 e L
E@ﬁ%:f
1=
i Z IEFMATEIZOWTIE, JIIFR4A (RWIEME) ISR L7,
H i %%%%;ﬁ&ﬁ%?yfﬁw(mmyV7Iﬁw7w//&<hMA)@E%%ﬁ

BT BF9E, TSERK 25 FEY 7 = = V7 VS RS OB B8 T 4 4 S AR gE )
WFFEHAE, NGV N B ASE2 T R B [
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T8 1 KERE

5 2L HE D R EARHL

HKENE A% D N O DR
CER 16 42 A, HREREEF#HS)

BT D REEAEED LE LICHOWT (BB 1 IREHR)

NRE 2 AKEBREIAMEEEA 5 ks

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

L. el
&2l ftt3=
CAS No. 7440-38-2
TR/ 5K As
5S Vm 74.92
BT T 0 %E) mxm\m%¢gammm PEEPFKBEXIIRIT OB TIC
X vokizgETAt, —RICHalcEBE SRR P T, Lok
ETHFEL TS, EWHOHERBHCH TR VB EEMGO L & Tl
ELLTEMORETHFEL TS, pl O ERICEY, Akfickir s
BAAMEOCREIMKT S EEbns,
(L& D itEE  (HAsO,) FEBE RtE  (As,0.) HEALEE  (As,0,)
i R FEE kRt [iR 0L
AL | BIKEA MANEMRS | BAOWRERE | AR
H# [ 5.72 2.0~2.5 4.3 3.7~4
KR~DOEERRYE | A8 Al 65.8g/100m1 (20°C) | Bl
2. EXHERUVERES
E2 ik W gk, SRt
WEEE © AEBAIEA], EZEROFRE, Buploflig
HEM L R - BRIARA] KBS, Bk
HALEE - AR, R VT ZAoBG, BAA. ERAL ERE, Yok
. WAL A - HEOER, EIES, SRMFE, #FEL
P oRE, B OmLAl
RS MFE 440t
(Frk 12 48) fitEE - £950 t
3. BIfTHHEE
(1) E LS
BRI LR 0.0lmg/1
A A BT 2L HE i 0.01mg/1
PRTRiA FES 1 EEELFYH (HES5ES 252)
(2) i HhE EE e i %
WHOMEAKEAA FF54> [0.0lng/l (p) GE2MMBVEIMETZ )
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. PRTRAIEIZL22EHDEHEHE (Fk 13 £ : ERVEFOEELEY)
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

CEAk 15 46 4, IRl A E R OE I S AL B E A 2) £08
(http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/konkyo0303.html)
U‘% 11112
1. MERERR

AR [(F3

CAS No. 7440-38-2

Sa R aEaV As

AT 74.9

e

(HAZFEBRICSC)
2. B LSRR

HFF (= T Bk Ox =ZHEO R ZBEOF
(As205) (AsCls) (As203)

i EREMER mE B K&, AeOWRHER FEEOHL . E ACEZITEN
SRR BORE X &, R OREEE: AR H 50
i LEN IR R

s (°C) . 315 1302 457~465

s (C) = - —16 275~313

R (glem?) 5.7 43 2.1 3.7~4.2

JKIEMRRE (/100 ml(20°C)) | I 72 65.8 FE+ % 1.2~3.7

ERE = = 1.17 kPa(20C)  —

HHEs (C) 613 - - 193

HAHEREEER=1) = = 6.3 —

20C TOEI/ETIRE R 1.06

RO EE(ZER=1)

(AAFERICSC)
3. X-5F% - EAEME
JiEhes VFIE, BRRICH-TidEE LTH, 8k A, =oAL ARloiméEL, BRK
PITISHT 5 2 L b %, SR, SAlPbk, THEK R CORAICE>ThEENS T L
MiD, (HiHMEELME)

4. WITARFZF
KEEEE (mg/l) 0.01

T OfEE (mg/l) AR, B AL YE R UG K EE 18 FE T 0.001
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fl 5w O IHIESE

RIERLEHE (mg/l)

0.01

FEAMESE O ACH BRI

HAFZ7A A

WHO (mg/l)

0.01P (FB2MMEVEIMET 7 H)

EU (mg/l)

0.01

USEPA (mg/l)

0.05,

(2006/1/23 £Tiz) 0.01

5. KEK (RK-HK TOREKRE

OAKEHEE
HAEE (001 mg/ 2 )IZwLT
FE o 10%#2 18 |20%#2 18| 30% 2 18 | 40% 42 18 |50% 2 18 | 60% 218 | 70% 218 |B0% 18| 90%#2:8 |100%
R %
10% 0T |20% 0 T [30% 2L | 40% B0 T [50% L T |60% 2L T | 70% B4 TR [80% 2L T |90% 0 T | 100% 1L T | EBiE
H12 Bk 5207| 4478 331 147 84 43 27 23 25 9 7 33
CmAk | oo s se a9 19 5 2 a 3 2 i o
A L HEK 299 267 17 6 5 2 0 0 1 1 0 o0
HTFK 3097 2666 190 84 44 34 18 15 16 3 6 21
T 817 720 38 18 16 2 7 5 5 3 0 3
Ik 5521 5030 237 114 51 34 19 12 7 6 g 3
CmAmk | 1002 o 2 15 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 41 12 6 6 3 1 2 1 3 0
(EHEE OB Ri)
&l 6 EFE s 8 9 fEfE 10 42BE 11 42pE 12 4258
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

) GEtOMOBEHSEIL 7T EROE~HEETH S,

- BREEOBEIIES L THEHRO LD THY . BRFKOHFRECLIVMETLZ L L

LTW5,

6. BIEFE

RFELFEA- OB & V) R WL, 7 L — A L R JRFW O L, REHA-ICP
%, ICP-MSEIC X VHETE 5, KFE(RYFEAE- (NBRIE L) FFBOLLEE, 7L—AL R
JRFROEIEEEE, RKEEMFEAE-ICP i, ICP-MSEIC X2 ERETIR (CV10%) X, £h£h, 0.5
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X*os8

peg/l, 2pg/l, 1pg/l, 0.06ug/l, THDH,

7. SEFHE

EMIBTHeRLEMOSMFHORIIE, 7L >EEBE> e BRIE> AL FZOIE
ThbH, EBEEYOEHXEIL, 1.5mgkg BW (B{kbt ) ~500mgkg BW (DMAA) THh
%, atEOFEERIE. B - R - TR - WiE X ORI - BREME S RE Oz
CED, MO LR - filJE, fRoEsE, mERoflEEEZ,N 2 BfEIcEhS, &6
(U ORRRE, AE, FMNOI— X8, EE) - BEEOFRFNR 1 PATHLbNS,
B FY KB AFT T WFFT, RGEHFRKOEBRIC X H 1B & BEPEEN#H
HENTWS, BHEPEERE LTI, REORE - REMEHRE - REHA - RIEORERT
R EN TG OHIKTHE LTS (IPCS, 2001),

BECRLESWE. b MTBIT2RBAMEO SR E BB DR B AMDIR b
MAICESE JARCIZ X - T Group 1 (B b ~OFBRAM) (oS T35 (IPCS. 1987),

ERBALLEEBENAORE ST EBEKP EREREL OBRIZOVWTONR Y OF —F R—
ARHDN, BEEOEREY ZA7IZOVWTHBE T REREEINE-TND,

Ypk 4 EOBEMEE S KU WHO © GDWQ # 2 l(WHO, 1996) Tlf, #HEFHE L%
RARIZHIET L T EESHE : 0.01mg/L Z212R L TW5, ZoOfiik, JECFA(1983) D E K
KifitZ 1 BEEE (PMTDD : 2u g/kg, JECFA(1989) CHEIEMZE 1 BEEEE (PTWD) : 154
glkg ZEIZL, BEKIZHT A2 HEEE 20% & Lz ZICRB SN AMIC—ET 5235, &H
BAMEET LD 10N/ AY 22T 2 L 0 EVEAE X HT,

EZRETIL, BPTOLFEOFHICOVWTOFRKEES LS Y, BEUMLO LY BVEEE
FEBAKOLVENY A7 HEBEZEE 25 L0, e FABHERCRBRER COERD
UAZHEBIZHELEZDLEZOND, ZOXIREHREREREZEELEZRBL/AU A
JHBILRRFE L 25N H S, o, FIEO NRC (200D TOFMTIX [AFAEER
b FOBERBMBFT — ¥ 5 513, BB R 2IERBAEE H O S 120 O AR AR LS
SIvav] CHET L TWD,

8. MR
BEOFEKFEDS S, BERER+2QESBICLIBEELRH D, HRE, T/ 58, B
A, WEET IS AIREIE, ICEVBRETE D, A4 THRICEDBREENH D,

9. KEEEE ()
(1) aFffhifE
IR C DN T, EBAMEICE S L RO TDI H /- FEELER (VSD) iTb & kb,
THUTEDSOIZEEKR T O b RREOHEROR WEFEEHEZ H & MY 2 & 1I3HKR T
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T&ERY, Lo T, ZEMOBANGIL, BEKF & RBIRE L TE 57200 R/ MNRICHER:
THIEROFEND LRI, RLBEZHORWERBEL AN IBAES|ZEZITER
DEMRBAA D= X LOMBANRBETH D,

EREPAMICET DIV R TR AL FEEDNR D OFFEES EHEKN S 0O E #bR
EOEBERREBES )5 AT, RO O : 10 pg/L BHEFRF SN D RE TH S, BHFH
FHEFEEN O AT, HEEITIEENRLOTH D,

(2) HHEHOMESIT
AR OEKE BEMED 10%28z AEPBHEIRTEY, gl KEEEL LTt
BthsZ LRRYTHS,

10. TOhEE1ER

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.
(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 (ERAsELT)

A E - BEREKEEYE, ERREAE (B3R As & LQ)
BEES - N il HH
WHO BIKEATA RZ7 A4~ (5 3 7 | 0.01 mg/L WHO 2004
H A KB K FEYE 0.01 mg/L JEAETTEE 2003
BRIEIENE (N DOREFEIRE) RO OH 1993,
AAIEH K 0.01 mg/L 1999, 2001
HFK: 0.01 mg/L
T8 i 0.01 mg/L LLF 2>
R (H) o8 15
mg/kg A
K[E (Water) :
EPA MCL () 0.01 mg/L 66 FR 6976, 2001
MCLG (k%) 0
KEZZ747 V7 (b MER) 57 FR 60848, 1992
(B3%) K+AaMEEER 0.018 pg/L
(B3R) SO HEIR 0.14 pg/L
Vo ioat g CEK IMAC 0.01 mg/L Canada 2006
BRET AL Canada 1997
(%)
Hulgrt 2 IMAC: 0.025 mg/L
JESE K 0.1 mg/L
e ik 0.025 mg/L
(+58)
SQGuu (THEEH - bMERE) | 12 mg/kg
==y)
POKEE GV [T HVA V] | 5.9mgkg [17 mgkg]
WEKEE GV [ YA V] | 7.24 mgkg  [41.6 mg/kg]
EU FREEK 0.01 mg/L 98/83/EC, 1998
FT L H1F7K 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
Az —F FEK: 1.8~3.5 pug/L Swedish EPA 2000
H1F 7K RV: 10 pg/L
Hi T KB BR AR 50 pg/L
T Gv: 15 mg/kg
RV: 7~10 mg/kg
WA EE RV: 40 mg/kg
HEIEERE RV: 45 mg/kg
KIE (Air) -
ACGIH TLV-TWA 0.01 mg/m’ ACGIH 2001
(B, tEREOERILAEY)
NIOSH BB L (15 /3 BIKHHE) | 0.002 mg/m’® [15 471 NIOSH 1999
(b3, mEILEY)
OSHA 8 Ff TWA 0.5 mg/m’ 29 CFR 1910.1000
(v, AILEY) OSHA 1999a
8 HEfH TWA-PEL 10 pg/m’ 29 CFR 1910.1018
(b3, EBERLEY) OSHA 1999b
8 RE[H TWA Atk T hF{E3 0.5 mg/m’ 29 CFR 1926.55
(b 3%, ABILEY) OSHA 1999d
8 HEM TWA 1EANFTIEREE 0.5 mg/m’ 29 CFR 1910.1000
(b 3%, ABILEY) OSHA 1999¢
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