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1. DPAA O#¥tE
U7 =T U (DPAA) IXEIE CTHBEOBKR EREES) TH Y., X 1-1 1 b
LI oA e FLEmTH S,

z?xs

OH
1-1 DPAA Dbt

FHELPHEDOEFERITE1-1DOLEBY THD,
% 1-1 DPAA O EE WAl

CAS &= 4656-80-8

b3 (CF) Ci2H11AsO2

HFE (MW) 262.14

s (MP) 174°C D, 165~169CH 5 176°C (GEHIfE) >

Whs (BP) 437.9°C (THIfE)?

51k (FP) 196°C (T llfE)?

IKIREEE S (pKa) 4.90 (FEHIfE) >

AR F WS R (Koc) 15.60 (pH6), 1.72 (pH7). 1.0(pH8) 25°C F{llfE)?

0 B )=V RS (log P) 1.88 25 C T HIfE)? | 1.2 GEHIfE)?
2.0 g/L (pH6). 18 g/L (pH7). 130 g/L (pHS) (25°C T~

iR (MS)

i) ?
AK&E (VP) 1.92X 108 mmHg (2.56X 10 Pa) (25°C T HIfE)?
EWiEfEtRE (BCF) 1.0 (pH6), 1.0 (pH7). 1.0 (pHS) (25°CTFlfE)?

DPAA (K, =& ) —NIZBTE, =—TF 1, RUBP IR THY . R W EET 5, 190~
200C THEAY S HTHRES D 12,

F7-. DPAA OBEEME THA 7 ==V AF LT AL Ui (PMAA) KN ONE ) 7= VTV
% (MPAA) (XX 12 12 LI b # &0 A e FLEY (F4l) TH Y . DPAA 2345fiF L T MPAA
LR EBICAFIUEENTPMAA Lo -bDEEZ LS,

O O
@— zlAls-OH @—lAs—CH3
6H (l)H
E) 7= 7Y WE (MPAA) T 2=V AFAT VY U (PMAA)

1-2 DPAA BHHEME D F A8
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TBYRIRHIIE ORE R 2 E 2 (FRA D= A LMERICETH 2 L2 HE9E LT L7 T A5
Yo ab—3a VK DIEYRIOFEERNS Y, BESIND A I OBEYRA =N E
LT, K2-1 oKD X HITHE 2 b,
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HtE (FEKE)

B 2-1 A HFJELDOIHEGEA T3 =X 2
a7 U — MEOHN ORI L2 ERE O DPAA 1%, B TF/KE D BEWZOKETREB L, 154
EYLRS BN B TREE 25~30 mIZ/oAid DKM RWIPHERE 1252 U 72 RE AU TR AN iiiL
DFMEEZ, EORHET A HFTETZEE L, G~ TN 2 ERShoTz,
ZOBE AFFHEOEBE TIE, AEEISE KR LJE 800 2 BT, 15 K
FH L TIERWEKEOEWIEEZ B L CTBEI L, AHFHRIZnN, ZOfRER, AHFOH
HKITHES T, WIBE A EARITHED o TE TG Y T K & RIS 2 ERICHEDN o TE TG Yl Tk &



EWGAT, Z LI Ko T AFFOBENSI SR SN EBx 6D, £, TN 21T - 78
Fo. TGYLFEPHITRE R O & & BITR AN E < A DA R S AL, FRCEREE 30 mfHiTi TR

WODHEERE 2N 3 L TR Y | 2 2 &N DTEG SV TWRWHT I K OARENIRIZ K 0 IRE O R
WL BRI A— N BT KIEND TG~ @< WO R Loz, e, A HFfHE%E
2 TR 30 mAFE O T KX, FWICFE CET 25 O TiER <, BERICHE D R R D28
BOREIZEY | FALICRE L ERN LW H IR L CTEREIHT 2R A T I 2 b— g Ik
UREE2 TRV aW et

ZOLXIIZL T2y U — MEOIHNGIEH L7z DPAA 23E D E T DYt OB I HESE 1
7o, BHIXKKONAB b7 v 7 M FEHUE CHERE SV TV D HE T KIBYEDIBYLIR & 720 5 B )220
T, BERSME, RERIFTOBARNO LA R OM F AN S5 %2 BB L CTHUFKBEROV I 2 L
—vayEITOINIR. AB FT v 7 A E e KEPHIC I 1T D TRIE T K DG Rk Bl 2-2 @
LBV THoT,

HI'G | DPAA Z & eiB Yt TR R 8 4F 1 HEEIZ a7 U — MEDOBLE T DUt O3 Ih i)
IZEIZE L THD, (Y F/AKIIBIMIERUC KL 0 B IR G m~E A, B HIX OEEE (5 30m) 12
VLR 10 A5 1 AEEIZ 0.01 mgAs/L OIEEMNBIEL, X 5IJF0 03RS F 08 KOREL
ST RS IO GG I KIZAB T v 7 OFERISICEIET R L o7, LT,
ZORERNS, BHIK KL AB F T v 7 I CHER STV L RER (RE 30 m) DM FK
BT 7 U — MROBBEYIECTh 5 rREER BV &5 X HivTz,

—J7. BHIXDEEE THER SNV TW DT ARTBYD A T = X L At L7 R, B HIX DOk E
TR ST RIE. B EIAT N BRI X D750 T K OFKL57K U154 T K
DIKE~OE (R1F%E) 72 EOKRFNFEDREP RmVE S, B MUK OFRIEITHI O mii B 0 7% G
272 < &b AFHFIHEN BB LT & TG I KA B IR DIBYHRIZ 72 0 5 5 2 & SRGEES
iz,

INETOHMFKRE=ZY V7 ORMIE, BHIKS AB ~7 v 7 ik Tix, A A
JEIA RO HIFR AT Hh U8 CHERR SIL TV D mHREE O F/AKTG YR ITRERR ST Wy, E 7z, HFK
G R 2 b—ya COIGYRR A BB LIRS, A SRR, B #iIX, AB k7 v 7 VE HE S
THER STV AT ARIBIUZ DN TIE, Wb A TR 90 mi i CHRA SN2 ) —
NMEDBENEYIR CTh 5 L& 2 i, IHEBEE i & NHEE T A LRI T 5 G EIER & 41T
STRER IRERT XL (B HHfE) OFEIE - %ﬁ%’ié%@fi@m Hwrsns,
INHDZ ENnG, BHIKS AB b7 v 7 F USRI I3 B OB YRR T D Aleth i3k < . A FF
R H 90 m HisLIZ RV T, ¥ﬁ5$6ﬂuhi&%éhk&%méhéﬂyﬁ)—F%®%#%
RO T AKIGYIR CThd 5 rTREMED @ & S 7,
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4 2-3 13, A HAEEMM T KBRS I 2 Lb—y g VBB E LSO A HFAD
DPAA #EEIREDOHERBE 2R L T D,

ZHE, BYEE ORI L oA — Y 7 a7 B O HRER ) 515 b i7c 3,200 mgAs/L &N —
AT, ZHEY L EBEOEAZEE LT 3 M50 10,000 mgAs/L, IKIEEDOBEEEEEL TN 13
® 1,000 mgAs/L O 3 DD /r— A& IEYLJE TO DPAA WIHIEE & L CRE L. A H A OH FKHY
AEMICHF L THELZbOTH Y | BLOM FAIGYRE X ONGYamnbBET 5L, 32
D —AD 55, 3,200 mgAs/L D7 — ZARBLROIGYLIRILZ BT D ITIE% Y Th o722 L3 6
MNT7e o TN D,

10
3
;o » :
/- e
P % K e
ﬂ.ﬂﬁ / / o
g 0.1 ' y _ <
E ,’ /‘I //
o / / d
S [ /
w7 ¢ / o —a— IHRE 3,200 mgAs/L
l' I' / —— {EREE 1,000 mgAs/L
| / //
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S ¥ © ¥ © ¥ © ¥ © < © <% ©o < © <% ©o < © <
s £ 8 I K 2 % 2 5 2 5 2 = ¢ & 02 s T S5 o1
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3. DPAA DRBH R UEIRE
3.1 IR

4C TT7 UL L7- DPAA (*C 15 DPAA) 0.3 mg/kg Z 7 ~ MIHRFEO#E LIZFER, &5 L
T EHEIE DR 8 BINMLE N LWL SN2 Z LD, RO ENmWEE X bz, £
7o, HEICH G Uz & & o R ME & O iR S UC 125k DPAA ORNENEEIZHEZEIZ RN O
EEZLNTEY,

~ T ADM (BREE) L EBIRICHIA LM TF 2 —7 (vA 74TV R - Ta—7)
%l U CRASR ISR IR & MR & 15 43 [0 T 40 L 72 53 & DPAA 32 mg/kg % Hilalfg M5 L7255,
DPAA |38 54 15 43 LIPS MSHEARI & M oo i 5 1S BLAL, 1 BRI 6 2 RRFRRE Tl K fe
LR, 2HHBREOHEREH TP o< 0 LD Lz, Ll SRS D DPAA R 3
RO 110 LIRS, BEBEML DT NITERL TV Z £ DPAA DIM~DORBITIZHIIRE ST\ 5
HLOLEBEZ BT,

BRE 76 DY IZEE LTI, 1,000 mg/kg/day & V9 @ BT U 7=  3eME3ABR © DPAA (24
B B ER GRARSIIROBE R 2 &) NarbhizZ Lnb, DT Tidd o7, DPAA 11K
JEND BN SN D LB X B Y,

Fo, TR ONEN 2 RE Lo ~T L 2T v MEESRE e b A8 &2 72 8RB
BIZK D in vitro DEJEHRREROFES., & N EJH O DPAA FRRHIEE 3-1 ITR”TE 22T v b
B DEDOK) 1/2~1/5 /&L, 32T 5 40°C~DIRE EFICLE S BER ORI ho &
B 2~4 fF T RAREE & B2 D b O TR Do T, FEBRYI OB BRI EFIRREIC T
7> MERET 1/13~1/24, & FERET 1/8~1/16 TH V. ANBRHIXIGT 2 WM OIEEH T OFEik
REIIMRD TIRWETH o 72,

7% 3-1 32CR OV 40°CIZHI T 2 B & EHFIKAED DPAA Jii 4 O Lhig

AT VAT RX108 cm/s) t (X 10% cm/s)

0~2 ] JE IR 0~6 JE IR
32°C 0.26+0.08 6.26+0.42 0.14+0.10 1.10£0.28
40°C 1.03+0.15 13.5+3.98 0.26+0.11 4.14+1.02
N 4.0 2.2 2.2 3.8

40°C, 0~6 BFlTO & N FZ[E D DPAA FEilEfR%EL 0.26 X 108 cm/s % VYT, DPAA JEEHY 1 mgAs/L

DJRFAIZ 10 AR (REHAE L.em? LIUE) LI a0ORINEEZRDD L 0.02pgAs ERH S
LD, ZHUTIHALE DD DRINFEZE 100% EAGET 5D &, 1 mgAs/L DK 0.02mL Z A TEHAIC
M4 5, 723, ZORMY I3 DPAA JREN G4 FEE L CERARRIZ/R 72 6 FEfE DT — 4 %
HWTWD Z enb, EEOARREH (1 RHLUN) CIREZBREIT S STl s o L HER S 4,
WY &1 0.02 pgAs # TEID &3 2 bl

3.2 o
4 3-1 ® DPAA #5352 — UAEABNTR T L 512, HEEORET v MZ 0, 20 ppm DL THOK



IZWIN L7 DPAA %245 L, BEAZIIRET » b ERIERIC 6 i £ T DPAA 28Uk 5 L7z D B,
12 Jiin £ T DPAA Z#UK# G- L7- DD B, 6 #iiin £ T DPAA ZHUKIRE: L7 %IC/KEKE 6 JH[H
B 5 L7- DC #. 6 N5 DPAA % 6 WEMBKEE G L7 CD #. 6 MlinE THREKEZHKE L7z C
B 12 Bl E THRIEKE G LTz CC BEARRE LT 6 WlmERE, 12 EEKRICI T Dk, MKo
FIREZRE LT,

Z ORGSR, K32 1R Lz A, miE, /IMEICBIT 2 e RRED T 7 7160025 X 912, DPAA
WZHERT 2 M. /Mo v R 6 B LINIZEHERRRRIZET 5 2 &0 MikF 7613 6
DNIZIZIEZEICHRE SN D Z & /MM 25 b 6 HELANIZ RS /0 3 g S o Z & 38 5 iz
ol ¥,

£ m#z N

0 ;& 3@ 6 ;& 1258 ~ 104 054 54
v B v B v B v B 2 *'| *'l I ok [
: i : < %4 %
I 1 O0C i = 1 -| 4
e i 1
| = jmcc M ’ 1 T
; ——— W CD :& 1 1
— i @DC ™
meessssssssss———— 0 DD 0- 0- 0-
BRI IEKE 6 12 ;@ 6 12 @ 6 12 @

(BIR/\—IL DPAA DS HAM%ETRT . ) (* p<0.05)
X 3-1 DPAA OFH /3% — KX X 3-2 MR ROV O & SERE

WERED Z > MIZ MC 1% DPAA 0.3 mg/kg % H[AIRE O 5- U7 fE SR, WX S V7o USRI 2 5 5k

FEICOA L, BICEIBRICEWEIS Tofi L, RO CILIR, B, /M. FFRER ORI 04h L
7o Fio. SAAREITRESCDRN S, K - REFHRA~ B9 LTz, 20k, HdHEMEIX 2
O OIENDRFITHIK L T8, 168 FRfilte b X « RIEMRR M ORE TITE— 7 fED 20~
40% D HBEHEPEDR - H AL, MOFHRE CIEE — 27 HD 10%LL T bRRIIHRARM Ch o722 L2 b,
HAR « RAHRRR S OV > & OV RIT IR C, RSB EL2BMBRRBD NI Y, BT v b
~0 DPAA 5 mgAs/kg (17.5 mg/kg) OH[AIFR AL TIL, 7 HHZ O EEME &5 EOK 11.5%
(FFHTHY 1%, MLDlEids T 1%LLT) O b #EREUL S i, Mik~O 0 MmIHE 7, Lo, ki
BECKT 2 GO £ RIREOFELH 5 & MOJEERTIX 1~10 FRETH o 7zDIzxt L,
JHTIE 1 BHEIZ 623, 7 HIRIZ 911 LBHEICHEWMEZ R Lz, 7238, 5EDK) 40% 23 5 IIiHERE-C
TN, BB & DN GBI OB L T aTREVEDNE 2 BTz 9,

HEZ ~ NIT UC FE5% DPAA 0.3 mg/kg/day % 7 AR O$G L2/ R, BOHEEIXIZIEE T 2010
L. B##5.0 0.5 BRIZIC E— 7 4R U CORIBIICIE T Uz, b @ WOBURTEE 2 % L7 Hk
BT, IROTIHEE AR &R, /K, JERE, FBE. B REOHHE « RIHRRR CTH -
TN, B 500 336 BRI £ CTICBIECIIE— 27D 1% KR E TR T L2k L, g « K
PARER, BE. TED D DOMEITRER T, B — 27D 10% L EOBFHEMEN A B, FRCKE T
IXE— 7O 28% o7 Y,

HEZ v BT MC 155k DPAA 1 mg/kg Z R D5 L, 1, 3 B OMANHETEMED /370 2 25 4
— NI VHT T T 4 —THRATRER, KWL DI, BB, BRI LT e 2 L



5. AN TOEMEREIZRA VLD EEZ BN Y, £72, 0.3 mgke & BRI O#5 L7
7 v MO, FFRE. A RE O AR - RIAERER DD OBEHEMEOW RITER TH Y | Kb
% 168 FEITH ., TN & 515 24 FE D 17% L0 EOKEHTEERFED B, FRIAA B TIX
40% LL EOFEHEEDR TR Hiv, AP BHERTH 572, 0.3 mgkg/day @ 21 HREOHEEGTH
HIAR « SRR AR R 0 D DO BAHEMEOTERITAEIR TH 0 | 336 Rtk b 22 i 5% 24 BRI D 22%
LU EOTGHEMERRD B, FHCERTIZ40%L EbdH 0 | AR BER CTH o7, 7ol Rk
B 5% 24, 72, 168 KRN 31T 2 FiiEkH O HUHE I L B O £ HREIC R TE <, AR G2 &
ST ERFT L EpmEnizn, o0 LR (K 2~9 %) ZMEOHA LFRETHY | BHATE
PED MEED B AFRA~DOBATHEIIE R G LV RELSEB LRI EAVRB Iz 4,

WD 7~ RIZ 0.3, 1.2, 5 mg/kg/day @ DPAA % 28 HIERE D& 5 L CEHE (829 H) DAN
DPAA JREZFH~25 & L 1T, 5 mgkg/day BRI OV T 14 B R oEIE#IRI% ORNERE & HlE L
Tzo ZOREFR., K337 T LI, WTNOEGH T MR O DPAA LR D H T
ROEWKIEIZH Y | I3/ NG, Blige &SR E N7z, BEEEND 14 BfREE (5
mg/kg/day [FERE) OIREIRT 2745 & RAFEHICHE O (REBOREHMAZ RS & rRieR (1
HE) RONEHR EIR () CREKTEHAOEWI ENEML, MAKLEWLLZHD Z LITK
XRRFEE B LN, F2. 0.3, 1.2 mgkg/day #f TIEB G EITIZIF B L TR DPAA R
PN (4 F5R02) L. 5 mg/kg/day FETIZAENRENTIE L TEZ OB THESNDIRE LD b
—HMrm otz (30 fi5a1%) 2319, 5 mg/kg/day I ENAOND LI REEETHDLZEND, &
HREOEAIZ L 2 PMHERROIR T2 XM LR TH D Z LB b,

—o—5 mg/keg/day#¥
100000 ¢ —O—14BMEEE (5 mg/kg/day)
F —0— 1.2 mg/kg/dayE¥

—0—0. 3 mg/kg/dayE

TR e,
ﬁww
ol HM”*/\/\H v/\/

Bo%k o OE

DPAAZEE (ngAs/g wet)
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[ 3 | A
& H &
R

[¥3-3(1) DPAA % 28 HR# 5 LT ~ b OF#k+ DPAA 1



—o—5 mg/kg/day®

100000 ¢ —Oo—148[E&EE (5 mg/ke/day)
F —0— 1.2 mg/kg/day®#
L —0—0.3 mg/kg/dayE
10000
= L
g 1000 ¢
{0 E
<
5 L
~ 100
] E
o
<
=
= 10

Bk o OF

Bl & 0 M M B T B F B EB B8 /M X BE KW T B F W £
B BB M 8 % K BB B B & g B B B Bk & I B Bt R B T R
E ¥ BR B X 1)
. b2 &f AN Mz
« AR | /5
& 5;‘ i
fR

3-3(2) DPAA % 28 HR#G LiztfZ » b O+ DPAA R

HEZ » M2 0.01, 0.03, 0.1, 0.3. 1mgkg/day ® “C f=3% DPAA % 28 HRFRO#% 5 L T 168 i

(7 B #HOENBEEZRARIFER, K34 10737 &9 ICEHMFkT O DPAA S I35 B0 Hn
(> THEAN L 72, 1 mg/kg/day REDFHAE T DPAA JREEIZX T DK BEORELLZRD D LK 3-2 D
WY THY . 0.01~1mg/kg/day OFiFH TITALHF O DPAA IRE TG EICIZIFRFTH LD LEE X
sz,

—0—0.01 mg/kg/dayE¥ —0—0.03 mg/kg/dayE¥

1000 E 0.1 mg/kg/dayE¥ —0—0.3 mg/kg/dayEt ]
i —0—1 mg/kg/dayE

100 +

10 4

0.1

DPAAZRE (ngAs/g wet XIE ngAs/mL)

m m BT OB M IR OE O oh o A x5 4 DM E R ESE B

%ok BB OBR OB OB OBR BN M OZX - E B OB OB W OE K e &

B B T &K o s &

5 B i B 7 i5
[X] 3-4 DPAA % 28 HR# 5 L7-HEZ »~ b Ok DPAA JRE (168 BFfE#%)
# 3-2 1 mg/kg/day BEOFKL T DPAA IR IZKT BB BEDOIRE

B 5B (mg/kg/day) 0.01 0.03 0.1 0.3 1
HHEE T DPAA JEEED L | 0.010~0.040 | 0.028~0.041 | 0.091~0.14 | 0.32~0.44 1.00




HEZ ~ M2 1 mg/kg/day O "“C 1Z5 DPAA % 28 HRE D5 L C 24, 72, 168, 336 Kifiltk DIk
PR 2T R, X 3-5 1289 K 91T 72 FRffEl 14 O DPAA R EEIIHUR TE, AEhie, AENI.
BCHEML, M, MR, FTEE, A CIIEROEREDK T Th oo, HM/MME STt
DOMLOFMETIL 24 FEEIHZ O 8 FI, BIRTITH 6 FIE TIRT Lz, 168 FEFIZICITARNG, AEf
R, BURTE, MR TROREmMN27T2b DD, Z OO TIL 24 FFEE O 4 HIE TRT L,
LL, ZO%OETITAZE THY . 24 Bt o 2 BRI T MmE, WRER, BlgoArTH-7 W,

1000
. —o—24B3ftk —o—T2B5MI#R 16865/ % —o— 336RFRA14
S
E:
¥ 100
X
=
2
2
£ 10
o
oK
=
s

1

1.4
- —o—24B5fH#%  —e— 7285 168R5fltR —e—336RRL
o 12
o
B
08 o 0, ¢
aK
g( 0.6
E 0.4 ——t A
S 02 /\'_‘/W )/ \’\07_
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m o ow @ 8] KR N RE T HE L DLW E B NFE B
iﬁ,&ﬂﬁﬂﬁﬁﬁﬁﬁﬂﬁﬂﬁ%-iﬁﬁiﬂﬁ g B B B &
B
i

S ot oh

B B T * E K
' H B i #®

3-5 DPAA I mg/kg/day % 28 H#&5- L=l T v b O#fkT DPAA i E DORRFZEL

IR 18 B HOMEZ » M “C 1275k DPAA 0.3 mg/kg & BA[AIRE D45 L 725 R, C 15k DPAA @
RN IINEZE A TATIRIZ 3 ) D R & 22 BB A DT, FLARCIRR, 75 ~D 0 bk -7,
Fio, IRIROAH KO O HEHEMEIIGEH & F L~V SAZZ LT, IR IR ~OEHEEOR
TIXEEED 0.02% KM TH o722 LD, DPAA DIRR~OBITIIHREIC I VBRI TNnD &
ZZ bz, BRIBICEW TS PR R~OBATIIRER TH Y, MPREIC ﬂ‘éﬂiﬁtlﬂﬁ;%r#@tt%
NRET > B TR S2% (KIM) Thozdizxk L, IV TIEk 23% &<, TiX DPAA O HIHX
PR ASDOBATHITMENE B DN, F7o T v MR 7 A7 B4R 19 H % T DPAA0.25,
0.5. 1 mg/kg/day Z#O# 5L, 44z 20 BIZH EOIBA L CTREZ » M R OMRIE O Mk, ko DPAA &
FEZRIE LToRER, BT v MTHA_TRIEO MR 13, IMPREITK 1/10 &Ko7z 12,
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— 05 RO e B R OGS L~ 7 A0 T, HABEZ OB AER KR OR~ 7 A Thd
EREDOIZ LV ERRBE DO ATFNT N VBETH S TH, Wt b FREILE LR >~ T 2D
RIZH-T B, ZNHOREND, HIRICRO#& S (B L7zMEe BICk~T, DPAA Ol
ROR~OBATIZRE L KRS TWD Z &R Iz,

TR 7 B DR & L CRET » BT “C 1EqE DPAA 0.1 mg/kg/day 2% D% 5L, fi&& 50
51 ABROBIHEE 2G4 — T VF T T 7 4 — TR, ROBEN L~ UIRE T > Mk
NTEDP -T2 b DO, WLENEY ., TR, B ORI BEHEMED - Hav, P22
olz, Fiz, 1, 3, 7 BEROROMBHFHINEZ TSR, WThoRRicsn T, kbE
W BFHE IR R T DTz, TR D D OEHE O RITEGRTH Y . 7 AR OHEDIRT
IE 1 BRRICHARTH 41~52%., MED VL TITH 45~53% D HHETEDS AR H - 7203, 2D
il O HELAE T IR D VE g BRI AT ~ K0 33 % | Mt 0D JE g Y FRFUE AR R~ 38% £ TR T L 7=,
ZOZEND, MREIM LK ORAM MGG S DPAA X/ T » MG IRICBITT 203, £
DI OFEEITRET v b XY KL | HAEH D DPAA O RITFRMRERICB N TL VLR TH D
EEZLNTY,

A% 4 HOFAERT v MHEC MC 1% DPAA 0.3 mg/kg % BRI A #& G U7o kiR BEEME D K
SHEHIEE (WEWZET) ITIFE LTS, W SN BEHEITIZIERF 12046 L, HLE &b
< LRRIC IR K OFFIRIC i WEIE T LTz, &5 72 RERIBICIIRRGA T » b o iR, L, fifi,
T, BN OO TR PEIL B — 7 JEDK) 4~9%. TITHY 50% £ TR T L2y, #HAERT v Tl
Mg, O M, AR, RO BEHE M B — 2 DK 30~50% DR T T, MTIRE— 27 EE1TE
[FIFRE DBEEMER BTz, 7 v P TIEBREREOEHITAEZ 8~14 AL EBEX bR TNDL T EH
. A% 4 AOFAERT v FTIEEED H OHRIHERE N KA D26 | BlE T2 < Mk hFigic 2
FLlzbDEZEx bz Y,

WD 7 =2 A P2 DPAA 2 mg/kg % Hi[EI B 5 U= 550, 1. 4 BRef#% O MEBER o b FRE T
STHREEDH) 1.5 5, 26 (5 TH 7= 2 LD DPAA IFMNICEATT D AlREMES /RB STz, F72,
R 50 H B oMt B =27 A B 112 DPAA 1 mg/kg/day % 98~121 HREIRE D45 L7-fE 5, miBEO
b FZANMAET GRIMEKICK) 71%., MK 29%) (T S 4, HEER G TR T OB G138
51 BEfEIR TR 17%., 4 BRI TR 14% Th o7 2 E D KE# G2 X - T DPAA 23 FRMERIC
HHET D 2 LAVRB I, B hE 198~237 BARGET S & MK O b FREITHBEEL D b
ARIZEDPSTH OO NFEFR UL BWICE TR T L7223, i o b 30K 80% 3 IR MERIZ 4347
LTz W),

WERED 71 = 27 A /11T DPAA 1 mg/kg/day % 28 HIFFR D& 5L, #&5& 72065 Hi%, 1, 6, 12
ir A% 12 DPAA ORI 217 L7 fE R, X 3-6 1279 L 912 5 B D DPAA J 1 X ARt %
(b, FHE) . AL pbig, B, AP < . B G ik th & AR R IS SR L ISR 3 D A A3
AL, BB TIPSR & HERCRIERR O PRI RN A B Lz, 2D X 912, DPAA
PR 1T AR R T < L FERRGRAIE IRV LWV ) S TT v FOFER (K 3-3, 3-4, 3-5) LHEL
LCWe=, L2 L., 7 v MZ I mgkg/day X° 1.2 mg/kg/day % 28 HHEH LR LD L 5 H
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% DOH LD DPAA LT T » MM THHARR K OB #E T < L 2 OO TR
EWVIOHANZH Y, BHND 1y AR LR TE X, VORI R L ORI B 1
% DPAA RJEIIHEMEEG 6 1 HEDO T v FERILVLThoTo, 2D X 52, YO R
K OMEMRIZI 1T H DPAA OFEREMEITELS. 7y FOENGL LT HEWI &R ghoTe 19

17)

o

10000 + —o— 158 THA% -
i —Oo—H58 Ty Atk
—A—#Q%%%Telrmﬁ

PV S T m/\
A

; N

DPAARRE (ngAs/g wet)
8

)

I\

f\ f\/A\ ?\Q _A
Eﬁﬁ@ﬂ%d\h%ﬁ%ﬂ%? $ﬁ:%¢)ﬁﬁmﬁ %EUHH&&E@% + oo
B8 TH BB BE FN ¥ R = B & & & i & ]
EEEE Wﬂ%ﬁhﬁ E

it

[X] 3-6 DPAA 1 mg/kg/day % 28 HR# 5 L7 YL DR+ DPAA I DORRIFZ AL

b b, T v bolfiik, miEE W in vitro FRER TIL. I L 7= DPAA O 2 El3 MERAR Y. 9
6 BINMIEL Ry LHREAL TR, FEITRD NN -o72 Y, F72, DPAA Z okl OS5 L
7=~ 7 ADIMHR & RREFRIZHRIE L2 & 2 A, 3 B2 DPAA O A F ALK DT i 7z

18)

o

3.3

E R OYT vy FOI 7o Y—2I -« [z A7z invitro fCEHTEER CTlX. DPAA IZW T vz
THRHEZ TP, EEITEO N -7-, £7-. DPAAO.1, 0.3, 0.8, 2.0mg/kg/day % 91 HH
&G LT MERET » S ORISR 2 JE L7/ R, DPAA IZW T O GHRESR  iFY
L72WZ EBH BN L7572, —J5, T~ M2 DPAA S mgAs/kg (17.5 mg/kg) % Hi[alRE O # 5
L7z Tk, 2 BEUBRORPICHMETES 2BXRMOLEHBRH SN, Z0kd, 1
mgAs/kg/day (3.5 mg/kg) HIfZICHG LT 14 G- L2 2 A, 4 HRUBEDORF NS Z< o7
RIS HARFNONRH N 2 BEMRE SN ), 2o ORMORBWIITERIKBLEZ T IZHD
EHERI S, DPAA 37 = = /Wb & 2T T2 b DT> 72 19,

DPAA 1 mg/kg/day % #J 100 A Fk A #ch5: U7t 0 Cld, & G- MM O k)~ HilEEED DPAA &
SR EICHES LT DPAA 3l S, # 7 BT =MORETHAE L TnizeBExbhi
D5, FEZRPRPAEILEERED DPAA Th -7 W, E72. DPAA | mgAs/kg Z H[EIRE 1 # 5 L 72
7 v T MBS DPAA, V2 F A (GSH) & DPAA Ofuafk (LLT. DPAG &g ;
b FRIE=AM) 23R S A, MRS HR S dv7s B BAEB ORI 85~95%78 DPAG Th - 7o 3, #IR
FCIHIZIET R THEEHED DPAA ThH V| DPAG TR HH 7z nso 72 2020,
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3.4 it

HEZ » IZ C K7k DPAAO.1 mg/kg % WiRIFHIRAI R G- L 7= fE . 168 FFf T 580 63.0% 23 %
T, 38.0%AFEHICHRM S vz 2 & ERPEIREITR PHRE T, IRt 5T 2 &
DURIEINT-, £72. 0.3 mgkg OHERE O H T 168 FEl] THEHED 99.5% (JRFIZ 48.2%., #
1T 51.3%) 23RS T, 20K 8 EIAS 24 Wi & Tl S Z L2 b . HRIH T A A
THDHEEBEZ LN, B L7z L 9 IO DPAA [THHX « KRR L O S ICR < B £ DA
BB D, S 51T 0.3 mgkg QWA N5 Tlk, 48 Bl TG 8D 43.8% 3R HIZ, 26.7% 4
FEhICHRt S v, I, RIFA~OBATIX 134% Th o729,

7~ N DPAA 1 mgAs/kg/day (3.5 mg/kg/day) % Hilalig OG- U7z R, 72 FEfiicRe G- Lzt
FD 61%DIRHIT, 27% M FPITHEIE S =28, JRPICHEI S 7z B D 90% 728 24 R LN O HE
MTHo7-2, —J5, HEZ ~ MIZ DPAA 5 mgAs/kg (17.5 mg/kg) ZH[AFR O#&E L= R Tl 7
AMTHEEG L2 R D 23.0% 03 RANT, 26.5% 23 FFITHEH S 4172725, 1 mgAs/kg/day (3.5 mg/kg/day)
RIS L CRIER NG L72ilBR i, 14 B ORPHEIITER 580K 1.2% & a1 5k 4
a7 9,

i /112 DPAA 2 mg/kg % HL[AIRE O£ 5 L 7-iBR Cld, 24 R TR 5RO/ 40%, #FEFZ
F117% D e FEo S n= 19, £72. 1 mg/kg/day & 98~121 HFE OG5 L 7= iR BRES R 1415227
5. EHHRAO 24 FERIZIT 2 PEEA R 35 & A OB 5 EOK) 34% 3R I, £ 53% 53
FEHICHRES LW L HEE S L,

KRB, RO b | DOPEMRREK & B 2 b, KEBIZOWTUIREHRG LT v b
PTG L CERBIND Z EDRIFLTVNDS 119, DPAA 1 mg/kg & 98~121 AR AL L
LTI, RO b FRIREE IIRHHREE & e U TR G-BIAE 41~91 BITH 5 5, &G/ T 1% 198~
237 HIZK 19 5 b @ < PV OFRMERDFE ML 86~105 H TH D Z LD, ARMERFICERE N T
W72 DPAA MEEHFICHEH S THSAE Lz alRetE b & 2 bl %19,

—J7. It oW TR, MET v BT *C 1% DPAA 0.3 my/kg % HLIERE M #% 5 U 7= fLit A TPERBR
T DPAA OFLiHHEE ISP RE A 2 5 2 & id7e < MR LSRR O R ek Lz
Z B, DPAA TSI HICHRIE ST WIE TIE eV & B 2 bl Y,

725, DPAA DA ZEET B AL LTa L AF I N (FaA Ao e HlstigRAD) oF| AR
BEZONTEN B a b AF I RERERAOEE LT ~ M DPAA 0.1 mg/kg % HRIEEN
B9 01% 1 mgAs/kg & BRI OG- 20 L7238 Cld DPAA OHEERICR X 728 bix7e <. ffkiC X
S TIXARNFER IR T+ 2B 0842 5720, BEIMEED IR b D L& 2 b,

F72. GSH OO RICAR D DR (v -GTP) DAEH] (GGsTop™) . GSH RE#EERILEH. E
FX L — MAIOFEIEED R IR E B 2 N3P DPAA & it U g% RIREE G L7254
EFEREELVCOBEHEEEDNAERIIET L, BT OeFEL LV URES & BITIERT LTV,
B REBL U EPNEAGERERT 22 ERMONTWAA, ML R L FRICHEE L @B
DPAA L EAERETCART 2 Z LI2 L0 | IFifIZI1T % DPAA OEFEAIK T STV D ATREMEN#E 2
bivd 2627,
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4. BMERZIZL S DPAA DEM
4.1 2MESEH

DPAA DZAPEFMEIC OV TIE, NIOSH CKEE 297822 2 /£ 5T @ RTECS® (Registry of
Toxic Effects of Chemical Substances®) |2~ 7 Z|ZHAIRE O#E Uiz & & O EBIHEE (LDs) &
LT 17 mgkg EW O EPIEEII TR D, Zide v 7 OREEZSIH LT = a0@ET —
ZENHILE RS> TRBY, FTF—2EE2MRLT-E 25, MoDL =0.017 g/kg 2 L it# STz,
MoDL I mouse oral dosis letalis (7 AR O EIEE) OB T, ~ 7 A2 17 mgkg 2/ A& 5 L2k
IHERALNTZE VW) T EZEH® L TR, BEERIIAY (LDs lXMiE) Thoto, b, Z
N& b FEHET S L DPAA D88 262.14, £ BOF BN 7492 ThHhH7-%H. 49mgAskg (=
17+ 262.14 X 74.92) L7275,

LDso (ZBA L T, fEOZDHRE LW IFRLH L <, BHEOMELMD ETIIAMTH-TH, 17
FEME DR AN EE 225 A5 B0 722 < 22, 2D, BEMENRSH 5 & Ebitd WHO (2001) @ EHC
224 ITFR S LT B b RILA D LDsy &3 4-1 12, At F{LEWD LDsy 23 4-2 (RT3,

B REAEWICHONWTAHAD L, Bl RERAEE) ©20mgkg, e T N v AD (f
WNTES) @ 14 mg/kg D3/ L~UL D LDsy TH H 25, HE b EETIZEHIZIRY THRS L2 5E 12130
105, BZF o A7 B ANTHEE LESAICITHN 20 fFREL . BHEHEICELDENRKE N,

—J7. ERE e BLAEMORHED THHE ) AF LTIV VEE (MMA) RV AFILT VY VTR

(DMAA), R AFAT AL AFH A K (TMAO), BEWREICELEINDIT VY ) _Z A
VIR EOREBE RO LDso (TEH e FLAMOME LY bR 10 5L ERE VA, MMA Tl
7 > N Olin, DMA TIXZ v b OPEDEWT LDso IZfELA EOZENHZ LI TN D,

# 4-1 EHC 224 (TUUGRD &> - T2 R & FALAWD LDso (k)
R LAY | DR | B | 1| e (mgfsfkg) (rg/kg : it
i i3 ~ A A i (s 26-39 34.1-52.5 Harrison et al. (1958)
i b fig ~ U A | BERLR | KE | R 26 34.5 | Kaise et al. (1985)
i =iy 7 vk RO | HE-ME) R0 15 20 Harrison et al. (1958)
il 3 Z v b B | e R O? 145 188 Harrison et al. (1958)
i b iR Fw b IR | | RR Db 293 385 | Done & Peart (1971)
i = ol U A Ak 24 42 | Done & Peart (1971)
i & R M)A YU | A HE | AN 8 14 | Bencko et al. (1978)
v fa M A ~ A S e | AN 21 87 Bencko et al. (1978)
il = L WA Z v b G B | HEREN 4-5° 9.7 -10.9 € | Franke & Moxon (1936)
v fa M A Z v b bES B | HEREN 14-18° 34 -44° | Franke & Moxon (1936)
v EEh VYA Z v b ERE M| RO 53 298 | Gaines (1960)
b WEdn 7y b EE M| &0 231 1,050 | Gaines (1960)
B ERI VYA Z v b | OEE HE | BRRC > 400 >2,400 | Gaines (1960)
v eh 7 v b | R M| R > 500 >2,400 | Gaines (1960)

T a lZEHCRE TG, b I8 T F U 7 AR THRE L7,
e, IR G (a0 b BSN) . BN, AEAPTES, IERERN; IR R RS EAT

14

c X LDy fEZRT,




%42 EHC 224 |2 DO B - T-FH v ZLEW D LDsy (Atk)

AR Ra htE | PE | R LDso HH B

(mg/kg)
MMA 7w | IR He | RN 1,101 Gaines & Linder (1986)
MMA Z v b OEIR HE | #R0 961 Gaines & Linder (1986)
MMA Zw b BEILE | OME | B0 | >2,200 | Gaines & Linder (1986)
MMA ~ U A | BRI | M| RN 1,800 Kaise et al. (1989)
DMAA 7 v b OEIR e | RO 1,315 | Gaines & Linder (1986)
DMAA 7w | IR | RN 644 Gaines & Linder (1986)
DMAA Z v | BEFLRE | OHE | RO 1,433 | Gaines & Linder (1986)
DMAA ~ U A | BEFLIE | M| RN 1,800 Kaise et al. (1989)
TMO ~ U A | BEFLIE | HE | RN 10,600 | Kaise er al. (1989)
Tt N By ~UA | BEFLE | HE | FR0 | >10,000 | Kaise et al. (1985)
FNIAFVTVIZgbe AN |~ A | BEFLR | ME | RN 580 | Shiomi et al. (1988b)
TNIAFWTIVIZgMAR AN |~ 2 | BEFLIE | HE | A0 890 | Shiomi e al. (1988b)

DPAA IZBARFUTITEEFE L2WAE BLAEWMTH Y . DXL FEIL DPAA # & Tt F/KD
AHIIZFIFRE SN Z D, fikFEEIZL D LDsy DN EEN I, FD L 5T —H 35
%ﬂféfz})of:o

4.2 mE~thHASH

DPAA % [E# G- Ul — Mg thEaki (i~ lagih) f R OBIEE 2 ko Bk 11R LT,

F7-. DPAA OBEME THLE /) 7 ==L T LY U (MPAA) OFERERIFE 21, 7=/
AFNT Y U (PMAA) OfERZRIE 3ITR LT,

Z v h Tl DPAA 5 mg/kg/day % 28 HREIB&HIFE OB G-3 2 L #EX 10 pirp 3 )& (LR, 3/10 L&
LD, Zob 1 ILIEERSE, 1 UTIXEERIR 3 B H) . M 6/10 LSBT L7en Y, <D AT
1% 5 mg/kg/day % 5 EBFRHIRE D% 5 L THIETIH /A< 303D, 50 ppm D ¥EE TERKIZHSIN L C itk
£ 10D~ A2 28 HIM#H G (oK G, 8.7 mgkg/day, M 9.9 mg/kg/day) L 7-alER CTIIME 1
DT TH -7 ),

PRER~DEE (TEOZE(LEET) IXEAELZ G LIZH DT o h 43430 <y 2 31323739
H=T AP 2OTHEIN TS, LL, Smgkgday OfEOHKETT > MIIZ 10~15 HT

IR R (R NBNZN 43, ~ 7 2 TOMBUTIELS . K5 BE#%ICR-> T4
BlZHHND LDl o723, Fi2. 2mgkg/day DR OG- THEZ » MZIX 71 B BB
R (HREE) 238, 78 A BRI TALND L 5T o7y, MET v MTIIMREm

WOHBUI R Y, T v F~DOEFKE G (1.8 mgkg/day) TiX 21 AMOE5 THIEEZ ED
*%ﬁ%ﬁﬁ( X B2 o724, MY LTl 2 mg/kg/day D 100 HREIOKRAOFKSG- T 12K 470
— X AREDIER N G ICEEEBI A LN TH Y 2490 41k 50 H O/ /LIZ 1 mg/kg/day &
#1100 AR D% G- L7=3kBr 2, MEEO Y LT | mg/kg/day % 28 H R O35 L7-ikB 19 CI3qT
B DOEALRPRIER TR > T2,
JFlg~D BN DWW TIX, T v M T 28 HE#E A 50 5 mg/kg/day #F. 91 AFKEAEKEGD 2
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mg/kg/day #, ~ 7 ATl 28 H KGO 5.3 mg/kg/day UL EORE, 5 HRERE O $EE O 5 mg/kg/day
BECEEOHN, GOT =° GPT. ALP, A U LB L 72 & DTN K OREIHE R FEE 42 w23 2 8E o -
H . AR DZEMER A ST D #3803 P LTl 2 mg/kg/day @ 100 A OFEOEETH 2 b
DOEEBIEVEDEMEIC T X720 o 7223 2249 1 mg/kg/day % 28 H MRS O $EH L ERED YL Cldki
oL (BEHEAE, 7V Y VEORIEEMIZE) 23457 2,

7w FTCIX 28 AR # 50 1.2, 5mg/kg/day B, 91 AR A5 D 2 mg/kg/day #f TR M EREL
RNNETREURE ~v 2 Uy MEOIK T2 EoA MMM NA Lz, LavL, 28 ARG T
VIR D BESEEMEEAR T 2 B 5 MR MEREL D BIMNE A H 3, B BED Y& AN AN LT
oWk L, 91 ARG CIIMER MERE I IHN L2 b 0 O FBEIC R F 13722 < IR T B UE 2R L
TWe Y, <~ AT 28 HEMKEZEGOMED 9.9 mg/kg/day BE CE MAHET 2N I A=A, MED 5.3
mg/kg/day FECHED 8.7 mg/kg/day FEIZIZMIE~D B2~ 72 3, $ /L TlX 2 mg/kg/day @ 100
H IR A5 T b MR~ DT H AL TR0 240,

ZOf, T bTIE 28 HRERE OG-0 5 mg/kg/day BE. 91 H IR O350 2 mg/kg/day BE Tl

DN LNTED, RIER~OEBEREET H7OICFEMm L2 »REkY 7 v MR Cix
DPAA (TR L 722 kIZER D bivie o7z 9,

BrAEVIIZ DPAA 85 LT-REORBIZOW T, &% 4 BHiElO 7 » M 28 HETRHIRE O£ 5
L7238 C. 0.3, 1 mgkg/day BEDOREDOIRMERE A FIAL - 722, RIMEROZACITEM 2 D
T, EWEBZONIHAEEIT 2 L D70 b DT/, Z OREITRMERE DS M+ %
RN Y 7228, B R E~ORBECREER L 2B b Ao ol TOMIZIE, 1
mg/kg/day FEOMERETHFIRAELRK, M CHRECIFIRE & ~DORER ERHonn, [TEIOZLoM
PR O B2 < | DPAA XA B3 L CRBINCER WV EMER 2632 L IZZ 2 bhvie o
- 4

INHDZ ENG, DPAA O FEAERUMRRIIHTAX - RAARRR, TR OILER, MK L& %
LT, DPAA OFMEIZITFENH Y, T v MO MER R bR > T,

DPAA #5-H L% OBHEMEIZOWTIE, 7 v b 28 HREEAO&ES. 91 B DG ORER T,
[EI I #E T IRFLIZ 1L DPAA I Ko THEL L 722k DIF & A LTI, ZLORR LR BLO D 13 5
BNEEMERRBD LN b, EEERIIRGEEZ N, 7> Fo 28 HIFEE T S
mg/kg/day #£ T 14 HEOFEEHIFKE TRIZ S 172 PLICIRED A H 307225, 91 H [#5-D 2 mg/kg/day
BETIT 2 REIPICHEERITIE 2 L 9,

DPAA DOBEME TH D MPAA @ 28 AR A& G TIE, FX « REFHHRR A~ 58 T = &=
# (15 mg/kg/day) @ 2/10 PLCHLEHTHICIREEN A DN 7EIT TH Y . PMAA O 28 HFRR D #& 5

T I ERE (Smg/kg/ay) TH HHX « KIFHIRRSDOEEII A NI o Tony | FFlidi~D 220
EHITIRMABRETALNZ, 2 ODREEN D, DPAA K OBEYE OmME 4 Lk d 5 & . DPAA
>PMAA >MPAA DJETH 729,

B BRI X BB OWTIE, 1,000 mg/kg/day &9 EHETO 7 BB EERA TG
PRECHFIRDIER 72 £ D DPAA IZ K 5 &B 2 LN DEIEERIEA LTS, K - KRR ~DE
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BITHBLL o729,

4.3 ERH#iEH

DPAA % [UE# G- Ul — ik tEaki (RWIEME) #ROME 2 (HkoRlEk 4 1R LT,

MEED Z ~ M2 0, 5. 10, 20 ppm DOIEFE T DPAA % 1 FEMIMOKIR G L7-ikBr Cld, MUk&END
ROT-HH-EITHET 0, 0.26, 0.48, 0.95mg/kg/day, HET 0, 0.35, 0.70, 1.35mg/kg/day THH .
FTHORZ b —REE~ O 22 < | MRUERIZHIBL L7225 72, 20 ppm £ M C 1T K OV
OEEHN, ALP, v-GTP ® EFICHEEZ R, MO 2L CRILE OImBRS EAGEE A, BN
HOREAEN I SNTZ, 728, 20 ppm BETH LT HEO /MR, D~~~ 27 U v MEBD ITH
BEODHLETH o2, EHLICH HEMBEMEN 2 ZE LMD, B FHERITZ
LWEEZ bt &4,

Fo. MEED T » MIZ 0. 5. 10, 20 ppm DOJRJE T DPAA % 2 UK G- L7 T, #lok
B ORO G RBITHET 0, 0.23, 045, 0.91 mgkg/day, #T 0, 0.32, 0.65, 1.3 mg/kg/day TH
D WTHOREZ SRR O B 720y > 7223, 20 ppm BEDOME CIIE A B AL, [RIFEOMETHALF
B MERECRARERIIA B o 7o, M i & O B &3 10 ppm ML EORER WY
> 20 ppm BE TAHRICEIIN L 72, SETCSUIPABE & 70 > TR L 72 20 ppm AEOME 33/51 PLTHRIAAE
B OB ez & 21U K DFRRBE OYRsR, FFABE OB A B, 79 I F TIZIE L UTPHSE & 72
- THER% L7z 20 ppm REOHE 4 LR 3 LT HIGARE DILENZ S $9,

MERED~ 7 A2 0, 6.25, 12.5, 25ppm DL T DPAA % 52 HFHUKE G L7253 CTIx, flok&E
MO RO I-FEEITHET 0, 0.75, 1.57, 3.17 mg/kg/day, T 0, 1.05, 2.74. 4.79 mg/kg/day TH Y |
W OREIZ & —IRBEA~ DB T 7 < | MRER D BT 727 > 72, 25 ppm FEO L TR Ot
HE N O EEOA BRI, M (8/10 PL) CHHEH/AEZE O, METIXZ OMIZH 12.5 ppm #f
® 1/10 PE, 25 ppm F#ED 4/10 PETEMEAEE 75, 12.5 ppm BEOD 2/10 PETREAE A, 25 ppm BED 2/10
VCCERMFMIEE R A DT, WTh B ARZEDH DL T o 7z %,

£/, WEED~ 7 220, 625, 12.5. 25 ppm DFESE T DPAA % 78 #M (1.5 4E[]) fok#&% 5 L
TR T, HUKED DRO TG BITMET 0, 0.69, 1.46, 3.03 mg/kg/day, T 0, 1.09, 2.49,
5.43 mg/kg/day TH Y, WTIOREZ S —AIRIE~DOEE T 70 < | MRIERO MBI/ 72, 25
ppm FEOMEME CIREI IO A E A i, M CAEFEROFE R TAA DIV, 12.5ppm BEOHET & (K
HEMOFERIBEINR BN, 2B, EFEORTITREDERE I K 2 BER., FUKEDOEEM
(2 5 DPAA HEREOHINN: EBFIK &5 2 Hiviz 4, 4z 8 A D HE, LM E To, 25ppm
DIRET DPAA Z K- L, BEALZ IR~ 7 R L [AERIC 84 fn E CTROKE 5 U725 %. 25 ppm
REDMEME TIREHIIN OG22 HH], M TR AR ER&OA BRI BTz #50,

Zokric, H~hHoO DPAA #5 (1.2~9.9 mgkg/day) TT v ho~ 7 ATH B ITZIMIR
(&), R, R OCIHER~OFEED 5 5 WO DPAA # 5 (0.66~4.79 mg/kg/day)

TR TR BTN ONBIE R ~D RIS Th o T,
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4.4 AJE - REBHE (REK~DEE

DPAA DAFE » 54 mME (R~ DB SRR R OMEE 2 (kD RIE 5 1R LTz,

7 v FTIIARBLNNER, BHRDOTBRERORERITAEREIMNIZR L Y, A THRE
BEIIH LN TNRNT £ 2 DPAA IZIMEF BT VWb D L E 2 b,

AFEREIZ KT BB OV T, RERAT 14 A D RZRMM AR TR 7 B B £ Crfilkn& s
L7727 v b® 3 mg/kg/day B TIREEEACIZME 5 ZIRBRZRBFBEOIR T RHA LT, ZEFRITITE
BT o T, F72. 3 mglkg/day B TIIHIHIIRREE~DORE L U TR, ARBKLOEFIRED
KT, BRI, BRI O ONTRRIRSE R OBMN 4 S ivT- 23, JRIR & U CHiERED R REE
TEIT 5 Ak & MEREARTERR~ D EEERY - BRI L A U B b D aTREERE 2 bz 9,

-~ 7 Z1Z2 0, 12.5, 25 ppm ORE T DPAA Z4LR 8 H N DATHR 18 H & THOKEE G L7-fE R,
HPESR FEVIH, BEFLERICR B 70 <  WIRMBLEIZHB W T S e e RIS T TR & 72 v o 72 9,

HEER DOREZ » M2 0, 20 ppm OFEE T DPAA Zk#E- L, FERLE N L CA%K 1 BB 21 H

(BEFL) * T DPAA ZIX<FE L., BEAZIIREZ v b & [RIERIC 12 £ THOKFE5-L7- DD #f. 6
fin £ T DPAA Z UK L7 121Z/KEKZ 6 & G- L7z DC #E, KiEK%E 6 HilinE THOKE S L
721412 DPAA % 6 BEHEKE - L7z CD #f, KiEK%Z 12 i E TG L7z CCHZREL T 6 M
BRI, 12 BRI 2 FEOITERAER 2 FEhE L7235 TlX. DPAA OEBREIIRIAYHORT v T
5.6 mg/kg/day, 4~6 D Nd T 3.1 mg/kg/day, 6~12 F#ndD T 2.1~2.2mg/kg/day TH -7z, £ D
fik. JRIZIL DPAA BEC KD EREIEIMOMEIN A i, A—7 7 4 —/v FilBRTld 6 Mo
DC B} OV DD £, 12 il CD #£. DD B CRBBIEAE, ik~ ARG EITHEM L
7=, ZEAREEEEE R T 6 i DC ., DD B, 12 ##no CD #£, DC £, DD & CEXML
DB HIERICAND £ TORMBERICE -T2 £ D, 6 HEOREHIFE A5 - 7= DC BETIEA
— 77 4=V RREROARICEIE R B S L7 b OO 2By a1 73 38R O Bof 121X EIEIE A 5
N o= 5652,

FE72. 5ppm OIRSE T DPAA A HOKEEE LTe R~ U ZDORFLZ0 L CIRALINIC DPAA ZIX<#EL
Tev U ADWTIE, 7TEELEIZ M L7z BlEEERER T 7 BO b L—= 7 BEUZPE S BiE O )
F (EEEENBE T 5 E CORMOIUER, % TIEEORBA) 13RI ~TH Y | BIRERE
B O ZE R TR BB TR MO TTHE R A DNz L HE STV 5D 3,

—J5. WET v b ORI OMZFL I 0~1 mg/kg/day ZFRHIRX OG- L, RHMA%Z I L C DPAA %
X< Lo A RIS T 2 B DWW TIEL AR —RRE IR, AERIERE b, BUHR BOG .
B IRE, FREE, ETERE O W TS BRI R o 7o, HHIR 7 B OH 2 B A i AR TR AL
20 HEE CHAIROES L2T > oW (F) Z2HWTHER 4~5 BRI L4 —7 7 ¢
—/L FRBR T, WIEHA (TEIER, XEEE, 26 B30 R, Sy SOIPeE R, hidE
. HERER) @9 b, HETIIRIEARED 0.1 mg/kg/day Bf % & 0722 TOREEETIL S B2 Y %K
& FREOC TN B L=, MECI3REHED | mgkg/day B2 &2 TORE
BECTWTNOERICHOAEEREEII RN -T2, L L, 8~9 B0V T3 L 72 3Bk Tid
? 0.3, 1 mg/kg/day B, D 0.1, 0.3 mg/kg/day BETYEH BNV FHEA RIS Lz, 20728,
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R 7 HE225 0, 0.01, 0.03, 0.1 mg/kg/day Z [FIERIZRE OG- LT v FOWR T4, 8 EEIZA—
77 40— FRBR A i U CRRET L72fG R, 4 Bl OFUREFFIZ 0.1 mg/kg/day #EDOHETINLH B2
D R B LI DAMTIE, W OBORETH H I b A E 221372 < | IR OREBREFZ 0.
mg/kg/day #f TH DAV 4 BERRFOZALITMERED R L, 8 W O ZALITITHEBMEN 2o 1o, A —
T T b RERBRIT, MR - REMR BV OB VT, TREIMECIR R TE A JE T S
BRELCLIZLIZAVWOREZ DD, A7 ) —=2 7B L TEMNTOND DO THY . K
EIEH OBWAHFIZREETH 525, 0.03 mg/kg/day TILEFER CHEEMHH I W ol EE
IZHEBORNT LRI N Y,

7o, MR 50 B BB HFEE TOR 100 A RIS 1 mg/kg/day Z HHIE O #E L CIE B9
VO, % 30~40 BT L 7= MIRASRER A (B /1. YRS, TRFEER, BEFLLUS) (T2
[ERZNCY A WA/ NN S

R, ATERRBROWEGNIZ S, ZOMGRIE—RIREDE /e &, Fix OFBL 21T 72 AlHelE
B b, REBFEROE h~OIMFIXREETH D Z LITHENLETH D,

4.5 EEFEEHE

invitro % TIX, *X\‘ F 7 A (TA100, TA1535, TA98, TA1537) . KI5 (WP2uvrd/pKM101)
D 5 Ekk A AT IR 2R BB Clk, RBHETE LR (S9mix) WRINOAEIZ Db & TRtk
FERD G 5L, DPAA | %EE@%ﬁé@w&%z%hk@

F ¥ A =— AN L AL —filiffifatk (CHL/IU #ifd) & A7z QR B2 H R T, S9 mix @0
AEICE O TYAREERT ZFHR L, RAMKRHEIERT O Dy (DAETHIMIRD 20% 12825 235
HKIHEDHTD Zgﬁ%£>i@%ﬁﬂﬁ%@@mkﬁ%M@*@T?O%mym\@mm%m
DA T T 0.92~0.99 mg/mL, HFEALERYE 24 FEALEE T 0.1l mg/mL Th o7z, Ll R
(DWW, ERFRLERE S9 mix WINOSM: T CHEERGMED R WERN A LNTZR, ZOMO
S THEM R O MBI X S%RWCTh ol ¥, £z, %%4:~XﬂAX§~%ﬁ%ﬁ%
fakk (V79 #ifa) T 24, 48 WREFIALEE oD iy B ok C Y (o iR i FHH LI, ENUE L EH
FETIE o Tz, BEEIZ OV T 24 FERALER CRER SR 72203, 48 RERIALEE CIfKy
FEETHEEN RO, b, ARDREEO LA Z5 E# 2 U7o R Tik, R R QR EERAFRIIC
53y SLHIAE D H DR B S O Z AL O IS B U 7o GBI SR O FFFE 3 A DAL T 359,

invivo RBRR TlE, 7 v b OMEEIZ DPAA Z# 0 # 5 L T30 L 72/ MEalik ik, FiHino /)
RS IR & BN 72 <. DPAA IIVMER I E T 700y (Bath) &8 xbhic ¥,

4.6 EHMLAM

DPAA % JAE# G- UTe 383 ARk R OMEEE 2 A3k DRI 6 1ITR LTz,

MEfED = >~ M2 0, 5, 10, 20 ppm DHEE T DPAA % 2 FERIBKIR G- U= #E B, RGO ARIC
BEREINI o729, F1=, MO~ 7 2120, 6.25, 12.5. 25 ppm DI T DPAA % 1.5 4F
IR EES U7 R, IS ORAERICHE B REINI e o727, 20, BIEEL BT L %808
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AMERBROFER DS . DPAA IZIET v b RO~ 7 ATk L THRD AT &l Stz 4547,

—J7. HARHID CD1 ~ 7 AZEEM e R ARG T 5 & i LI R orECRTRE, M. @8I, M
THE, 75 BB OEENSEBICRAET D 2 LB HE STV D 359, X5 I(ZAERRAT D IEIRI
I EBE L TROKEE L, BELEG LR~ 7 R L ERRICIRICE G2 i) D L ECIXNRgE, MECIhT
T b IO ERICHERMN A HND L1270 HETITREHOHROIZ BITHT, A
PRG35, RFABRRE 2340 6 £, F R I3 3.5 N L7z L i S Tn s 7,

ZD=H, CDlI <~ ADMEIZ 0, 12.5, 25 ppm D¥EJE T DPAA MR 8 H xR 18 H £ T
KEE L, #3047 R % 84 Wil E THIE ¥+ 2GR < #&HE. 25 ppm 2 4Bk 8 H 26 HPE, 23
Wizl LTS L, BEALR TR~ 7 2 L RERIC 84 Bl CHUKESG Uiz —AEJEIE B2 R E L
TG D FE AR 2 3R L T,

Z ORER, —AHEVET < FEREOMERE KL O IAARIT < S8R O ME CIINEIE O A ZITH B 2REEMIE 72 )
o7, PRI < BREOME CIIAFMAL RO A RICH B BEINT R 02> 7223 25 ppm #f THHIA
JEOFERITH B M A B, FHMa AR & FFfiaE 2 & 72 343 1T 12.5 ppm LLEORE
THEICHEMLIZ DD, ZORERIIFHEREEN S ONT ., BARBEOHANICH T, Z
DIz, RIERIE BOBEIZFEH L, 6.25ppm 2B L 1 FEOPLE A K 2 (51280 L Cigakir L7-
&2 A, 6.25ppm #E, 12.5 ppm B TIEIEE O FEARITH BERHINI /2 D> 7223, 25 ppm #E THFAHA
BRI D FE A S TN U, AR iE & i 2 5 b B AELE L ARICE 2o b DD,
ZOHRBCORAERIT, PIERBRICBT 2RAEL L RKER, BRBEOHIANICH o7 30,
ZD X HIZ, DPAA DIEL BIZ X BB ORAEICHONTIE, BIBRIE L BREOHED IFIRICIR S,
TRIEAZIE < BREOIED T DM OisaR-0, ML < BREOME, — 41X < BREOMEREIZ T2 o T
TG, B FORBERERES BT e, £2, GOV TITARBEAEDOHPAN
WZHDEATHST2Z D, ZORMOMESY T AFFAEDA N =ALT LD AREMEDZE X DI,
E R DIMEEIZOWTHERHATH D Z &0 FEROMIRIZITIAEA =L L F~DFMEM
ODHBEEZHALNCT2HERH L B2 L,

B, Ty MIENAMEDOY =F=+r Y7 > (DEN) 0, 200 mg/kg % JEENEE LT-
2 %NS 0, 5, 10, 20 ppm DYESE T DPAA OHUKE 5% Bt L, DPAA # 5-BHiA 0 1 HFH%IC
ITHEo> 2/3 Z& 5 BBk LT 6 JH[H] DPAA D5t (T 7ot R AR O HIA AR ZE DFREE Td 5 GST-
P 5 PEMIIEE X DEN ALERE CO B 22 S 41, DEN ALE L7= 20 ppm (1.6 mg/kg/day) #ETZEDOE L
TR 1A A HEIN U7z 400, FE 7 FERlgaR S 572 D S O RN AW E % 4 BRI DT> THEZ
v MG L, 5B D DPAA % 0, 10, 20 ppm O T 27 HFHSOKE G- LIfE R, 20 ppm B
DO T GST-P M OB & mifl, IEEORARE BAKMNEEICHIMLZ, LrL, Z0
=g (BEE. B, FORAR. KB TiX DPAA H 5 X 2 BB BT A LR o7z, =
N DOFERNS | MORBAWEIC L DT v N ORI EL ONBE R 5T 5 508 AAER 2R+ 5 {E
A (Fat—a UMEH) BADPAAICIEH D LB Z DL 446476
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4.7 fERaSEM

INET, V7= ouT vy DA) RV 2= T )Ty (DC) EWo Tl
Fl (K LoBA) ozobo, ZOMEME O DPAA, MPAA, PMAA 72 & Ot F (LA
BT A HRIIE SN D L7, ZHHOFHMEICOWTFR—OEWFE - FERRIZ XV [F—1#ES
TR L, FHRTAOIE-I L 72 S0 e o T2, Z D12, Singil & = ORI % Ak v FLaw,
e FEEMROEOREM TH L6 AW EOEFT 18 FHD b FAMIZ OV THEME
RV, TN OFMEEMHMICET D2 & Lz, ZOGE. 7y M X oEREY % H
WTHT AT RARA » M LRt m R BR O L 5 2 G723, FE:M o 3 B B2 F: M OFE %t
i ch s L, e EOBMEITMENOF 4+ —/L (SH) KL OfSaIc L a2 EL:Z 25
DT LREns, BMEHEORMHZE L, MlamtBRIc L maiT> 2 & & L,

HI AL ER TIX %S ORI 2 il & L7223, FEECHR O R 2 BB L, kb EH
SNTVWHMEFED —>Th ot b FESEMIK (HeLa AifR) ZHH L, BihoREETEE
bW % & et L C HeLa Ml 2 24 RpfHE528 L7- 12, MBI K SR EESRTEYE 2 1IE L 72 &9,

# e FEAWITHONT, RN DK EREZTEME O EMHR & 0 BH L7z S0%BERE (ICs) &
Y DPAA @ ICsy & FE:#E & L7243 (DPAA @ 1Cso & FALAMD ICs) %3 43, X 4-1 [TR

7
# 43 M EMRBRAE R (HeLa fifa)
. As D IC N (
ZeE ka4 ==, Jo (mgj°L> R o
B 7 xz=)rrnr i (DA) C12H0AsCl =i 0.801 200
U7 x= )T ) T L ADC) Ci3H0AsN — i 0.567 280
B % V7 = =N T VY VBR(DPAA) CizHuAsO: T A 157 1
AREFRILEY | £ 72 =17 /LY LE(MPAA) CeH7As0; Fifi | >201 <0.78
T == VT VY A X R(PAO) CsHsAsO — Al 0.0557 2,800
b A 722 Vo)A E (BDPAO) CasHr0As,0 =i 0.707 220
T 2 =)V AFVT VY UE(PMAA) C7HyAs0, B 25.2 6.2
FU 7 ==L 7 )L L A(TPA) CisHisAs — A 200 0.78
F) 7 =T A% R(TPAO) | CisHisAsO FAh 460 0.34
R E LAY = e FE (e As:03 — Al 1.64 96
il al UV RUN NaAsO, =AW 1.68 93
Ak B FR(ER) As;0s FLA 26.9 5.8
LI A Ca3As:0 FAf >42.2 <3.7
=7l DRV N oy S/ L 7)) NapHAsO4+ 7H,O | Fiffli 83.6 1.9
TR e RLEW EF) AFNAT Y CFE(MMA) CHsAsOs A 886 0.18
PIGICHD | & 4707 1o L BEDMAA) CHAsOs | difffi | 151 1.0
A Rah TV ) KA L (AsBe) CsH11AsO» FAf —P —°
23D CHAEHRINF
ELTERESN | p-7 Y=Lk CsHsAsNO; FAh 1,410 0.11
Akt AW

¥ :a) DPAA D ICso & 1 & L7= & E OFIRHME T, AT 2 7 ¥ TR LT,
b) BKIETH 20% LA EOMBEBANBKERBRIEMREN 22, ICs R E 2o T,
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NN N :: u- D EN N vy 25N A N E & Ug D
N Ay Y A\ Il% N § Y Y L [N 2 e < Z Il_\_j -~
222 3 N Y2 T 22K AR Rk 28 2@+
REnZnoa, 8 R ¥ RERE~N2 240 0 N_EF 2 8%
2533 s=IntH ® z 282SpT KN g=ERo N RN
NS RE 2D NN e SV RN .
HooHo Xl xR 22N 2D
NN H NN b 0 2 < !
AN o H O H Il w R
~
PR 2 : NN
1 ‘ A

X 4-1 b F AW HeLa MBIk 2% #0E (DPAA OHMIBLTEME 33 5 FHRHE)

HeLa #fifd Ti&., DPAA OffifdmMl TR © FEMOREW TH LA E FILEWM DT ATV
T o (DMAA) SIZIER LT THY . e R OmikiE (Zf&k O HAMN) TEEL L
7ol ZA DN HMIZHEASTEMO b RIEEWOF REHMETRNE VI FERTH T,

ZDO XD, =MD e FEY DT DPAA Z G e Iffio b FMbaoMiamtE L v bEmn &

IRERIE, K421 TR L2 T v MO N E N R R (RHMVEC #ifd) ), ~ o Z 4RI
0% FW 7= i fa s MERBR CH R8O 5TV 5, RHMVEC #ifE TiX, HeLa Mgz b~ TEARAIIHM
Rk i3eR < B T2y, DPAA ORMIIEEEIX o e FLAE® (e hY v o) LR
EThHO ., ~ v AR CIX AN & Mo e BbamotTch oz,

F72. RHMVEC #ifld, ~ 7 AT 63 2 Mifle s & AN b FRED IAZ B ORE Tl
W ORI BRVHBE A B v, IAfIZ e~ T =40 b R A oflamtEs sy old, =ffio b &
LG OMBAN~DOE IAHERENZ LITER L TNDEHDEEZ BTN D 650,

(RHMVEC i) (= 7 A G A)
?x (F fff) =, [ 120 7
— < 100 1
w10 L] S so0+
o ] m Rl ﬁ 60
Z 01 H NN # 40k
& g
0.01 F]F 2 20 ¢
0. 001 T 0 b ey
R 2322 ¥ &% 0 1 10 100 1000
RIRI & RER= & .- _Xg _ BEE (ma/L)
HENE D vSxs ) T8T8AE —8— BEFFIL (S iz meg
': $ S '~ Iﬁ:\%:\é.‘j —e—DPAA
g N —A— EBKERZFMIL (BKFH) (Ef)
N
INEERAN
4-2  RHMVEC il e O~ 7 2 GIRIFMIAEIC® 9~ 5 & SRR G O w ik
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4.8 TILEFAUAEKORBEEEN

W e BLAWO EERIRFPREWILIET ) ATAT AV B (MAA), AT AT VY R

(DMAA) THDHM), bR LT NVEF A4 (GSH) OESGEBIEHFICHRt S Z BT > b T

ROLNTEY 97 ZflicE szt #FE GSH OEAREZ T RIMAH & U35 L
SHEE S TWAD ™, GSH & 1T, ERNOBLETOSICEEGT 5 & & bic, AESHEE 7 v
ZF I A 2R L RIS HE I T 2 M EHIC b 5T 2 ME TH Y | MM b FET 2
23, FARNIZIE 100~1,000 (5 EBECTEHENRL TV D,

bt OFFEMIEEE (HepG2 Mifd) 2 MW =ikBRTid, MlaN GSH OF518LEE L DPAA X° DMAA
O Z AR T S8, =fo M v SRoOMENEZ R U722y, B8~ ? GSH #RINiT DPAA
OFMIR R 2 58 L. GSH #5812 L > CTHATR X 7= 66 © S8 O Mila i 4K F S &, GSH 73 DPAA
OMAFNE BT 5 2 LRI Sz 959, Z 07, DPAG (DPAA & GSH D&k, b FHiL
=AM EARL L CHIRRENE 2 BRET LA 5L, DPAG ORIEFEEIX DPAA O 1,000 {5 < . HifaA
GSH DAL VB TR X 4v, 558K~ GSH IIITTIL T L7 779, DPAG DM ~DHL Y A 7
X DPAA IZHEAR TR, £72E B 10 /5% <. GSH ORI THY AZITBEE ZIH] S, Ay
HCHM L7, —7. DPAA OMIFINERY IAAEIL GSH OWINCRVELEE DL = T 2o 7z
Z &5, GSH I X % DPAA OffifastE D2 (ki DPAA ORIFINEL D IAABENEL LT Z LTk
5 H DO TIE e NhoTz, BT O DPAG 1% GSH 777 F CIXHIMZE TH H 23, FEFE F TIEAR
LE CTRRIZR XD 728, DPAG D/ fRIZ X » THE U=l - HIRREEYE O @O AR E 72 i
R R EDJRRAYE Tlde VW hEEZ 6T 57,

FAEE O b R E 2 S E AR 2 - L, (RN e FE ANy 7 T2 REEBD SE7-T v
N2 DPAA 1 mgAs/kg Z Hi[RIRE 085 U=k Cid, B+ 5 DPAA & 412 DPAG 23 S,
AR FIC R S - e LA O 5 B K 85~95%7 DPAG Th o7z, £z, FRERHER S 7 v K
DI 2 W3 ER ) 6 FAMD DPAA & i L, =ffico DPAG @5 ARG HR MERIZHL Y A F
TWDZENGhoTz, ZTOZ &L, DPAG BIKDE STV, TVEZTFA U AGENIETTND Z &I
KXOVAERLEZMOY 7 c= Ve BILEMNIRMERF O Z 7B EFEE LB ZOND Z &
DB, ERNT, XOAERYE EORISEREW MO Y7 = =V e FLAW~E DPAA N7 V4
FALEIN L TRILIND Z EDIRER S 17z 2020,

GSH } O* GSH #al SR DR 3 iR IR0 HFEFE (v -GTP) DPAEA] (GGsTop™) 12 K HEE% 7
v B TTRRET LR R, SHREED R F17: 5 1% DPAA OB S 7zDicxt LT, GGsTop™ #% 5-1f
DIRF 951X DPAA LIS & DPAG 25k S 47z, ZauiE, GGsTop™ & G- DE i TlL v -GTP iF
PENEEICICT U, GSH XA BN L T2 Z & 2v5 ., DPAG N E L CRPICHEE S iz
HLOLEX BN, D7D, v -GTP IGMERREANC X 5203/ 7e GSH IRE ORI b F O athig
I B 59 % FTREMEANV RIS 417 7,

DPAA & N-TEF I 2T A (NAC) ORIFFKREIZL > TT v FOKREBA D ZERITHH S
727, NAC KT GSH [T & HITHIENIZ SH R4 FOHEWE TH 273, b FOFMEITMAaN D
SH 3 & OFEAIZ L DM OIRE L EZE X bhd Z Livh, DPAA @ As & NAC @ SH 2 A
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L T DPAA OEMEARB S BT R E B R BT,

INHOZE LD, RNIZEI S 7z DPAA (X, FFIRICEBW T GSHIZE Y =iy 7 ==Lt
FLEWTH %S DPAG IZEB I NS, DPAG DK RE 51 7 VB F A G BRI REIZ,
AR EBS IS L, OWTIIHESERELZEZT O LHEIND,

4.9 HER~NDEZEHF

DPAA # X< #& L7z HepG2 HMRLD & L /X0 & A MEFERIICIEMNT L7 fE R, ME—RBIOK T L7124
NI BITREM ARG EME TH L INE I UBOBBICED A HEREETH LN E IS
—F¥ (GAC) THV . TORBEEITRE, FERICIKFE L TR T L, 7 I VBREAICKIT D 3
R L BEZ DN TND Y VRIS L2 2 F—1F (PAG) DIEMEIK T EFE-> Tz, 7 X I
—EOK Tt hOTFEHEEAIRK (HeLa) OMfEFAIIIEK (SH-SYSY) THA B4 880 HepG2
Ml Tl& DPAA LIZMZ & MPAA X° PMAA THIHIWERIIS - B vzs, oK L FL P A F L b
F#LE% . BDPAO, DPAG, DPAA X° MPAA ,PMAA DKIEIEZ A F /LI TE# L7254 (DPMAO,
PDMAO) . MPAA D7 = =VIIZT IV K& BANLTALEY (p-T v =) TIEAERE(IZ
Rinole, Zh7e, Yl b T = =V E KN E RIEAEWC LD 7 F =B oMl
VETHD I EERETDHDEEZ LI, DPAA IZ X DI A~ BB L T 5 ATREMED
RBENT, LLl, 7y MERKMEEMR WER) T/ I —BoRBUH 458907
HLOO, 0, 7.5, 15, 30 ppm DOIEE T DPAA % 49 M F THOKE L Uiz~ 7 A TITEIRE & /MM
INE IS —BIEMHE T OBMRAEICT 2 Z LIXTE RN o728,

20 ppm DOFLFE CTHIE 12 B DPAA UKL L72F v FO/WNMTI N Z I VRS RIKOAE
RFEBURT & GSH G AkliER OFBUZZEIT 2V S DD GSH IR EOH B R BAD n A bz 2,
—7J5, DPAA 15 mg/kg % Hi[a] X (% 5 mg/kg/day % 5 BFFEHRE O£ 5 L72 ICR ~ 7 A D CHeE—
I B TR B OB I MM D 7 % v a2 £ & LTZBERME . = b kX M LA KO
fEA B L RITHRT DSOS &R LI 70 & Sl OEEE TR E <L TnWe, £72, 2.5~15
mg/kg Z ARG L7z 24 FERI% OBREA b L A3/ CTHEIZKE L CTEEISHEM L7228, KX
72 E OO TOEMIEZR < L MR TIITEERBEEZHET 27NV ETF AV FF 4 —Eig
HORER ERbLALNT, TNUHORRE ZMOY 7 ==L BILEMRT AT L e FLEW%E
FHNT2 in vitro FREROFER) D, DPAA DBICSN T TE I =Ml Y 7 = =)V e AW/ MK T
WeFRorF DAFAE TI/NMBBEICEBICH 5 —ILER LIS L T= Ffb A M LA ZFEFHT H1E
PEFEZE T D AN =R LADPIRBE I, BREEAR B L AIZDONWTH Z OIEMREICER T 2 /TREENR S
2 BTz, —MAEE RN O & MIBAEER I AR 2 HE LM K O D53 1 A >
YV —THDD, DPAA IZ LD/ NHOKERERF IT(L A F LA/ = hrfb A P L RAITKD
TN TR OBERL T LR RN O — B LERREDETICH L3 bDEEXHIL, —
AL E SRR DR TIZ & 722 9/ MEO MR EIK T & ABICHITE 5 L ST\ 5 2,

7w FO/NMERIIG CRRESHR, 7 A b et A NEOIRAERFE) (Z DPAA & 48 IFRIIZ<EE Lz &
Z AL 130 uM OFRE TRIFENT 50%I800 Li=23, BfE/kE T MU 7 ATIE 100 pM DXL FET
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LA RSB oT, L, M EEMAalERE (Neuro2a) TiX 100 uM @ DPAA THHY
30% TR OB £V . 100 uM D EFEKE —F F U 7 ATIIHK 80% DR B3 B 2
LB AP K o T DPAA (T DI MEIZR R D & B X b D, Fio, /NHMIE (R,
T A Rat A MEORARFE) 1Z50uM O DPAA % 48 RifiIZ< B L 7= & 2 A, Mk 70% i)
U723, HiBMLAI T D N-7 B F AT AT A~ (NAC) WIS 5 & 20% DA IR S vz 8,

DPAA Z (I B L7=T v b O/NtRRMd (FIREREE) 12OV TRERERE IS -T2 17
ST fER, bR bV ASEBIG T, WENHEER 2 A3 50 WWE~7"F NE{5F (Neuropeptide
Y). MAEHAEICEEREE A R uEL T T FiE{a T (FGF-2) THEMREI EANT A k
aH A hCEIE S Z, F72 100 ppm DO T DPAA % 21 ARIEMUKES (89 5 mg/kg/day) L7z
12 7~ b O/NET S [RERORE R D5 B LTz 3439,

Z 2T, MERRR MR ST A YA R AR LT O RAMNL L, DPAA (X< BEOKE L
Al L2 RE R, 2D OIS ORBL A K OIS~ DT T R3W EA R BT 39, Z O
(26 M PEIRMEAR T T RIE 7 CTldd 2 D3 aiAR O — 3N LT EF/ER 263 581 (7 R
LAY 2 U 2) IZHRBEDZER S B MANIERIGES X T L2l 5 2 7B Ul
BESE DRFTEME (L B A DN 28, DT A hatA MIEBIT 5 DPAA DOFEIT NAC ORI
L IFeTIfl sz, £72, DPAA 17 A baH A FEBWT GSH ORFEKHZ5| &z L
Ml GSH ZAhe S 72, & 612 GSH AAFHER OENMIC X > T GSH ZAhle =¥ 2 & DPAA O
B S 7z 7,

IHNHDORERNS MNIZIRA L2 DPAA 137 A ¥ MNTE(EA b L AD LR &[RRI
B o MEVEBIESTF FOREL « SWHRE . Z o0 HY) UIgbEEEOREE LS S L,
PRRRE AR D FIE PR MIE RIS T 5T 2 rTREMES R S /2 7, $£72, DPAA ICBSE T 5 Ak
FIAEMD T 2=V AF LTIV U (PMAA), & 7 ==L 7)Y Ui (MPAA), 7 ==L
AFNLT N FHFHA R (PDMAO), ¥ 7 ==L AFILT NI FHH A4 K (DPMAO) % DPAA
ERIBRICIZKFE LT &L 2 A, PMAA OZ08 DPAA L RIFRODEEZ R LY, = OFEEIL DPAA 12
RB ENENoToZ D, MRR~ORBIIDPAA IZL Db D LB X bl 889,

DPAA 37 > MINMHIRT A hath A MIH 2 WP EL LT, MlRNOX X781
VBB R D RIRIE Y AT LD TH L i FEER FiEE Z X X —8 (MAP ¥ —
V) W)U UEREEESE O BREIEMALA R SN D, 2O MAP ¥ —E OREARE VTR
HRYIC DPAA IZ X5 MAP F 7 —EBDRETEHRIOKEI LA LIZE 2 A, MAP 7 —EiZ
DPAA (Z X DB LA b L AIRER T OFH LA B R T ORHE LA B LU0 - i FBE
XTF ROBHEREIL TWDE Z ERH SN E o7 889,

PLEDORERIZFEIZT » MR 2 heth A R THRLNZEDO Tho7Z &6, B MHRO
MRAEAINE 2 IV T DPAA (T & 2 Al B4 i 50 B O Rl 22 57 7=, fEHT L 7o MiiakkI S T98G (277
7 EMNEIE) . U25IMG (7Y 7 2FHIIAAE) . 132IN1 (7 A ha¥A h—=), SK-N-SH (f##2F i
JEE) . HepG2 (T Hkifie) . MCF7 (FLIE FRMIIE) . AS49 (s ki) Toh v, SE913M
RS FEAEAE D A DOV TR L 7=, Z OfERL, DPAA 1T < BT X » THIREAE(EE D 0 < A BT
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DiE, TI8G LT U25IMG TH Y | F5W RN HA LD, 132IN1 X HepG2 TH -7, fhd
ML Tl DPAA (2 K 2 Ml sfe e RIT A b o7z, -DF D DPAA ORI TMIRAEIZ LV
LD O TH O | AlERHE L7z MO o CIFHC 7 ) TS EZEO @O TH D 2
EMBBMNE7Ro720, 6T, B MMKECSRT A huth o MIT y MMEERT X et A M

< B DPAA OB DIPUMEN R - 72 009, —J5 T, DPAA (2 X 5 fllfu A )8
WTIX, DPAA 28 MAP X —EB7 a7 4 X —BORFEEME (LA E 292 L1280 Ak
WD Y ALY 7T IAREDRET D2 Z ENERTH D Z ENH BN E 7 o7 929,

% L C. DPAA DR R DB 2 T - IeRIED ZRET D720, T A FrdA
NOEFTEMECZFIEE LTHRRBE LIS ZA, FIRMLAI L b F A — VB2 T oEHSREFL— |
HTHDLU AN T a7k (DMSA) ° D-X=37 2 /% DPAA T X DHIFEN O R iEE(L
EIIHIT M E L CHEITH D Z EBIRIB I NI Y,

EJN ffffafi@’jrf RBIZEET 2 ED— D Th DX T « X /37 EDOREN~O LR TR M
OHEEREDIRE D MBI OLNTWNDHI ENDE hOX VBB TEZEA L~ T AMRE
IR (Neuro2a) & W CTIRES L7245 R, DPAA ORI K> TH VilE T ORI L,

B0 BUNTENEINLT=2Z Enb, ZOA D= AL L DEEO RN RIR I Lz %),

S B2, DPAA B HEHZ D~ 7 AFNICIB T DA EME OZELIZONWT~ A 7 u L AT ) v
B O THRET L CiE, SRHlRO#EE L~ 7 A0 BREMROBHHR) T, K831
VN 4 mgkg LT OFKRGETHML, 58 8 mgkg UL EOERGETHD T 2EHLNBRINT T

18)

o
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5. BERZE

EREOEF#E (4.5 mgAs/L, T D% ORBA T 1.3~2.1 mgAs/L ® DPAA) Sz A H70
b DETIT PR 2 FFEHICEF SN FETOREEEFET TH 5, Tk 8 FELAREIE 13 H47EF 36 A
WEELEZZEBHY, 953 ABBLICELE LT\, £2, 21#3 A0 55, 2 AT A HFAK
AL TEHT, Moo 1 ANH Pk 13 FFRITERH LTz, - T, 11 4 30 A2 A HFK%E
FEGEAICERH L CWZ BB R S 0 | BRI L DHU P KGR R SRk 15 4 3 AR TOE
FHEIZ14 AN ThoT,

51 BEZERE
(a) #ERZEHPL L LEZBEERK

Rk 15 4F 4 HIiC, A FHFOKESRA L Tz 11 #1830 A28 AL A A6 7128 1 km
HiEAL, BRI EIRE DO B SR (0.14~0.43 mgAs/L, % DH DA T 0.10~0.23 mgAs/L ® DPAA) H3H:
FRD BRI St (B #5) @ 12 4 44 A 35 AL A F7 o748 300 m BAN O 88 i
185 N& kGl LT, MR AHLE Lz 26 HH OFERIZ-DUN T HELIR I O FH A 23 Ik bk >k
PRAEFT CHME 417z 0, X 5-1 IR d S HEZigE L7z 2 A, AFFKREHRAL T A (BUF,
AHFKEAE) THRADAE (p<0.01) IZEP-TERIT20HASH Y, K5-112737EY TH

>77,

100
7777777777777777777777777777777777 ——AHF(28A) -
---O--- B (35A)
80 —Aa— FIE-HF (99N) —
- BIBE-HF+KE(BIA)
S —O— DR KB (29A) -
X
B 60
m
H
S
X
40
i
o
20 |
0 o S 2 oA A
NOR F B FR S XK B B Y EMEFREBE O OF
5 h BN & B = F 8 2 B8 N B B S R =T 8 < B
% 5 B (= = A A > A .0 E BN HF 0
H z b < = Gl n T E E A H =
. % H W F 5 & W oh h B A
A A . Iz p Iz T B L
5 5 H < Ly < Ly Ly &
D A I+ Ly 5 c
=3 Ly A
Ly

5-1 fERICA BIIZAhRER B SIEIR 72 & ORI HE R
(A FEFRERNE CHEIC R - 7 26 TLH T 20 T H O B FER 2 HBLRAS @RISR Liz,)
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AFFREMETIE, LBIEAR - 560, D, FREADL, BW. FRICHVPALZRN,
%, BRECLS WD - BRTF RV 50% U EOHBIE TR L, XFRFEEIT D, K, 2ERES 2
Rl IR0 AIE G 40% L ED B TR T, 07, B MR ORI # T
i, MBS« S5O FEND, FROBIVED 10~16%DIHBETHLOLNTZR, b OHE
FILFDHOHTRGAE & FRETH Y, AHTRKAED L5100 DmOIERBZ S 572\
FHONIRN o7, T OFEL DPAA 2K 2 HUFARTE YA HGE ST b Feli iz T, Hilic
LN ATADKELEZLNDN, ZOREBELTHAHFAKBEAE TOHBARIH N EE R
Y SR

INBOFZDOL S TIERIZONTIE, AFFKBMAED 12 AP ABREEEIC & - THAH
b S & BRI (1~2 M) CRERMERR - L, BB CHBAT D & 1~2 » A
THOUERAIBL L7, £, A HF2HAEAKICHIAZ T 2 TU%, BUBEHIZOVTY
FERDYEENH LN TN D,

A FEFRZIA L TORWEER 2 AT BRIERIZA SR A - T 9697,

(b) BEZEICKDEKMR

AFEFKREAHF 30 A 27 AZOWTIEFERL 15 44 A, B HLRD 36 AT DWW TIE 5 A ICHREN
FHEEPE R OV R PRI K 2280 FE i S4v, BIFRHAIIZIEI & 27 ft fix e o 7o %697,

AFFKEHE Tl MEREEA TOWMEOZMIEHR L EBMAD L R5-1ITTRTLIIT30A
H 22 NICHARARRRAER DFT R0 1 | BLEE, 56D & MU O Wi iE B E 72 & o/ MKIEIR 23 20
AN, BBEHEH I I A7 o —X 2N 16 A, BHERREE (ESCRIR) 289 A, HRmEENS AL
FLEEIBEEDN S N2 o7z, Fiz, 12mEAF O/ 7 A 4 N CTHEE R A BT %,

—J7. BHUE®D 36 ATlE, /MMIERZY 4 N (11%) . 95 2 NICEBRHE# S UII A7 m—X X
DEtRB &>, 2 NIMOBFHOTREF T, o 1| ABBEDIREE T - 72 %9,

0%, AMIX, BHIX D 134 N2 E THREZEOXEE Z Ik LT H R AR O & 7T A
FEITITIZ & A MR <0 A FHF KB O AEEITA LT <. AFTRERIT B #im &
D EFE (p<0.01) [ZEN»o72%),

#5-1 (EFEZAIC X DERRPT ROMBEEE %%

[ ST AFFFKREHZE (30 B His (36 A)
N,
HOARAF R IR 22 N (73%) 4 N (11%)
MR (2, S0, [k
B ) 20 N (67%) 4N (11%)
- REWHER I I A7 10— X A 16 X (53%) 2 N (5.6%)
- IEIRFEE (KELARIR) 9 A (30%) —
- BT E 5N (17%) -
- GBI PEE 5N (17%) —
- IR E PNRTAF 4N —
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(c) £AFHMPDOEREE

AFEFKREAZETIX, FRR IS A4 A 17 BT 19 BIZEREL L7 27 A 10 ADJRDND 5.8~104
ngAs/g O DPAA 23 S, Wihd 3 AR TOREE CTh o7z, £/, 6 H 7 BICEIL-E
52T 25 A 12 AT 3.3~942 ngAs/g, FJ/INTIX 18 AH 11 AT 141~2,067 ngAs/g @ DPAA 7\
HEi, 20955 4 NE 1~2 IR L Wiz NETh o7z,

B HiA T, 5 H 3 BIZ36 ADREFBMLCY 7 2= T Ay AL ERIELIZE 2 A, 17
NIND VT = = VT )y ACE DRI S 37z %,

5.2 DPAAIZKBEEFELEZ SN BHOHER
DPAA |Z L AHERREE L B 2 DA HMIERIZ. S5 o, WO WEEREE (ER) . 2
BUWFRER, I 470 —X2AEmNEZI LN,

5.3 DPAAIZ&BEEFELEZ DN DEKREBROH

A HFKEAZE ORI TIL, Wk 13~14 FEIZ DPAA 12X 5 £ B2 HNDH 55D 72 EOERM
WO THEL (F138) L7c W ANREZL bz, 207D, A HFKEME 30 A& k512, DPAA
IZL D LEEXONDIEROYIEROREE 2 Fhi LT, 78, AFHFOEHFICH-T, AFHFFLY
% DPAA OFFEHLFITIEWMLE (M KFRO EFfil) 1I8Hh 5% (X EF) TH DPAA IZ K L/
JEAR & B 2 BIDIEBIDN TR 12 FEIC A LIV, Dk, TR 12 4F 6 AITH KD B IKIEK D5
PIThI TS, LovL, X EEIFFTORSE LITFRESCRA BRI 7-> T 5T, DPAA IRE
DA THLTD, LTOOHr N 6ERA LT,

Z OB, BEEZEIC X AR ITERD b b OO BRIERN o 7o N IEROF 2 13H -
7273 DPAA % G Tt FK OEBHBRGR LRI & DR 2 FF 2 7o A, —dMEDO HBL TR - Tz AL
BEAEE 7 LIC L DO BR GRS SN D N ERD o722 L 2D SR 08 B ) LB B O FER D
B HFRDOHK I X DAEIROSCE A, ERER T OX 25 MR & O EBINEZ o
To PR R ORER Z & LI U CHIRR 2 HEE LT, 72, /ANRCIEERA & e CHEBR 22585 03
2L ANV =2 g URFEFIZIIANZ D AN TORIERDLS B [E L7 b/NR OISR %
HEE L7, s, #IRIERICE L Tid, BEHHIE & ORBIB DWW —A b B o Tein, LS
S TR 24TV, FIFERFIC DWW TS RO DRI HEE L7z, E72, DPAA DI TELEZITTHhDH
FERDHBLT 2 E TR O R L RS 5 B X b D0, ZTDREZE L THREMOF M L 72 -
TWn5,

X 5-2 O _EB¥IZ DPAAIZ £ % &5 2 B DIER ORI O B A 2. TEHIT A FETaefih T
KIBGLY X 2 b—3 a VBB R K 0 G 57 A JEF /KD DPAA HEEIRE OHERS 27”73,

72E, HFKOBABIRII RN Z L C e 23, BRM 28R IR 2 5089 5 &l A3
ESND RN DD Z L2 E | R 11 ARITIFBEICEH L Tne AL Rk 13 SRR DA I B %
Btk L7 AND 2 BEIC /T TR 2 KL LTc, £72. TEB:D DPAA HEEIRE OHERIZIZ, A
FERH T KIS R 2 — 3 3 VEIDLB BT ISRV T, VYT DPAA OFIHIREEZ 10,000
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mgAs/L, 3,200 mgAs/L & T} 1,000 mgAs/L D 3 DD — A ZHREL T, A HAOH FAIBYE FHH
LT R AR Lo, BROARATIC JAUE, BI O FAKIG YR E R OGRS DIIET 5 &, 3
Dr—AD 9 5, 3,200 mgAs/L D7 — ANBIOIGYRIAE BELT HITITZ Y ThoTo Z L5
Mo TN 5D,

R 1T ARICIEREIC A FFFKEBA L T ADOHF T, DPAA IC XKD &5 X DN DIEIRD i F
B BN NDOFFERHNITRL 12 4F 1 AEHT, TOREETO A HF/KD DPAA HEEREIL 1.1
mgAs/L (0.14~2.4 mgAs/L OFi[H) TH o7z, U IRA MO N THIERN BN D L 91270,
FER D & o T2 NOHLL EITFER D 2 B35 K D222 0 T2 DI DO A0 B 1 FHL DR 13 4
2 HTHY . DPAA HEEIREIT 1.9 mgAs/L (0.2~5.1 mgAs/L D&EFHN) Tho7Tz, IbENP-TZA
DOYPFERHNIIA DA DR 2 % DOFK 14 45 4 A Th -T2, REABOE(CIZITHN & 15 %
M0 RS WHEEN 72 X H — IR B B LT,

— 75, R 13 FRKEFELAREIC A HF KO 2 Bhs L7z AT TRWANITK S » A TR BN
TEY ., ZTOKO DPAA HEERE X 2.6 mgAs/L (0.4~4.7mgAs/L O#iFH) T, DPAA JEFENE >
72 Z & D I CORIEIAE RO W LB X B b,

WFERFHNZ DWW T, /NEE A & TH BV EITIRBR IR Do T,
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30 T

25 |

MERPOREHR (L)

10

0.1

AFF K DDPAAHETE ERE (mgAs/L)

0.001

20 |

DPAAIZ& B EE A DN AIERDERRES M

BERISEMRFLUBEN A
OFEFIEIZIXERIZEA

- ~ - — — - ~ - ~ -
=) =) — - o~ o~ ™ ™ < < o
p p = = = = = p p p pe
AFHF/KODPAAHERE AFHFPEMHTKEES 22 L— 3 VIRABREN
2.4 mgAs/l
b — —_—
| _— —
MEARE 10,000 mgAs/L S -
1 1.1 mgAs/ FEAEEE 3,200 mgAs/L
,I — I/
> ——
P —
~ 0.14 mgAs/I e
i 7
II
7
P -
//
7
4
4
S

- ~ - ~ - ~ - ~ - ~ -
o o - - N N ™ ™ < < 1)
T T T T T T T T T T T

52 DPAA IZ X 5 &5 % B D HHARRRAER O W R R R AE /04 & DPAA HEETREE OHER

(BEEEFT RIZH 7208, ABRIEIRD v 72 Ng & FIZEE oOHEE N7 &7 — R TBRA L=,
WIHIRE 3,200 mgAs/L O 77— AN OTE YR E BT 5 IId% S Th - 72,)
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5.4 DPAAEERE & #IHEFHA

AFFKRD 1 BY 0 OHOKEIZOWTIE, K, BEK - a—b—%, TR, /M. KEVELL
THEEZER 2 CICH &I THEN 2SN TV, WP LB (v 7%) Tho, A
KRR EITIAATH o7, DD, TRlOBEREZEIZ L TH 1Y) OKEZFETHNTRE
L, #5217 TE2CAHFAD 1 B4 OBFUKE (Liday) ZKD, ZhEEROHRSN
T2 N TR, RO B S 720y 72 N CTIREOKH IERFD DPAA HEEIRE & 2 U, f@ESZ®E
IR DR SUTFEMERE (BMI=22) THRL T 1 HIKHE 1 kg 24729 ® DPAA I (ugAs/kg/day)
R L,

(B8] | WAk 6 F4h LARRE AN AT SR Rl Ao A Jr) e S HE A5 e R HE A AR 100)

Wpk 14 FEREAFEORIIRWHE () BARAR—VIREE & — L a5 10

Rk 15 A RE[E R - SRR BT 1

52 A FFKOEARDL & R RRIER O (UK EDZWIIE)

1 B4720 OfkkE (AL ; 1) UK HRAX fef

No. M P W | KEDE | Wday) | EROGE
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 (—)
H o alIfHE (L) 20y 7HAICHRE L CRREE &b,

(H):dHv, (=) 2L

FEH O NoJTERFEOE T L IXR D,
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DFEFL, PR RIEROFEL 1 H 24720 ORHOKE (Liday) & ORICIIHEHAICEE
%L(wﬂw)ﬂﬁ%ﬁkﬂ\1EW§1@%ED@DMAEWE(%M&Ww)&@% AR
PRBEE AR o 7o, DPAA OFEEESRIHIZ L\ ), UMD 72 W AGEICER > TA D & EIR
DAL DPAA BIE & OMITITRIE L72BRA A T2 58D O NFETITER DO B 725 -
72N &0 0720 DPAA ERUE TIER DA HTZ &V 9 71— 203 % < | DPAA (2 K D AERA IS
LEMELHEET 22 LT TERbole, o, JEROR LI N TIIHFER], JEROH B 7R
3o T2 N CIEXEH 1 IERER & CIlIZBEL L 72 DPAA O RFEEZ KD, T SIEROF L OBE A/
FHL. E5IT, ABRICES koIl (i) | JBFEC X2 BB (&) &V o B2 bzl E
A TR RT3, DPAA R LIEROFEEIZHOWT, LR RIIE LR o T,

ZO XD ITERO AL DPAA EHUE & OBIfRH 6. DPAA 1T X HIERS BT 2 B & 2 HEE
TERDSTEN, ZORKE LT, HADEZMEOENOMIZE, HUKEHEED RHENI DD |
[ & B 0 SRAR IR O [B1Z 038 25 O PR R UK B2+ I KB LT b D TR o722 &0 1 HROER
BNTHRRS T2 b, B EDKS (DPAA) DB SN ZRIFZOEBROSE &RV IZEEh
TWRMNo T Z ERENRERE L TEZ BN,
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72, D, I CII/RF D DPAA RN Z < EHIMIC 2T LR34 5 47z,

ZOED, A~NHD 8 AD D B AT IO DPAA FHIEL BOA[EEMEN H - 72 D 2RV = 7 A
TIIE S DPAA JREE ORI 2 RD 5 & 21.4 B (95%EFRAE 15.6~34.1 H) Thotz, £/,
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X PMAA IZ2OWTIE, 7 v b OEMWFERIZI T, DPAA [T TEEDMEWV E WS FERBIE LR
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THEMBRE D PMAA DR Sh7en, BoNICERK e BEAWICERT 5 & b DRI
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SHOEOME, FOEZ, MR _HICAZX D, KO 7 Y FITONWTIIRETHH 2 FD AN
BHOHDHEMEEZLTEY, OEWPENICOWNTIE 3~4 E|, BEEIC OV TT 4~5 FIRRE D N0 &
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Rl TNROTRED K E b UTEADRE S vV iRL & o> 7o 720 SRk 29 4R
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L. 4l A (32%) BDEAETHRID EEE LT\, 72, [PU—LioftiTbonsg X o 2k
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6. DPAA ICEAY SR XV 5l
6.1 DPAA & L TOOEH

B FRE L OEREY (T v b, v AR E) TIIARNTER L FLEW & ln gt RO
b HF LAY (HMf) OFT ) AFATILY U MMAY), PAF LT U (DMAAY) ~EJER
R L THRAMCHERIE L TR0 . A TFIUHEDOIEE L 725 DIE =i v F T, fffiod b FIL=MHiTET
SNTBICATFULEND, 7y FTEELHIZHEHMD Y AFALT N F X34 K (TMAO) %
BRTEMMD R Y AF AT (TMAY) ~ORH BT 3% 19 DMAAY AR A5 L= > b
TIE 6~24 K% ORI D 50% L £ TMAO Th -7z L s ST 5 1o,

— 7 RN S 72 DPAA DIEIET R TORELDO F E CTHRP~PEIEIND Z EMNT v b
THLMNTR->TED >, /L TH DPAA 5 HIFIN O FE 22 R PG ITRZ LD DPAA ThH
S W F7= B R TH DPAA ZE T FKOBATIED B E H A% O JRF T DPAA MBARZEAL
K LTHRIHESNTWD, 2D, DPAA TIHEK L BILEWO L5 wEHe F - MMA —
DMAA — TMA &9 A F b EE D L FEREDOE IS - TEMEAFELT 5 Al hSn e #
Z %,

FIEICOWTHD & B e BLAMIC L D e boRMERERIER & U-Cies, 5. D),
EHVEN ., BB, PERREE, AEOEBILE R EORB~ORE, RO BIBEE, BEE,
RAY IR R OFEEIC K 2 SRR IEE 2 & BEPEER & L OIEO AL aERE, K
PHARARRE T G A, RIER AR EXME STV D, FHRARRIAERICBE 3 2 Wi 13 72
VWO Z Uk LC, DPAA TREW BT BB I ER BN TR AP OVIRER, iR, B b
TIIMKOINER A D & L 7o AR R~ DRI TIZIF IR E ST,

TR b LAY TIXTRARRAER AN FE BL 2 IR EE IS 25 2 LRSS BRAREIR A3 Al 1SS B |
FRRRIEAR 72 D R NI B A KIZ K D ZIRIN 2R 72 D DHIBT R R 5 B 08 2 L B2 b b 28, R
LTI b EY (e EE) OHMRARRAER 2420 THEPE L, DPAA O HRARRRAER & o9
HER6-VIRTHY THY, HWE F(LAWE DPAA TIEER D885 A HF T KAAE 123
LU 72/« BMEREEIR (X DPAA 72 EIZRFE 7RIEIR E B 2 B s 19,

2D X ST, DPAA ORHRCEMEITER e FLEW L Hin D Z L6 DPAA [EA OmEMFHIC
HAOZVRATFMEAT O Z EDBRME L w7,

F6-1 R FLAWE DPAA I K 5 L& Z BN HHFIER O Hefk

MR e R LA 199 DPAA%-9)
HOAX AR LR FRAH PRI R HOAX AR R FRAH PRI R
o ANIRIER . IR ER (R
=, R FHE, N X B}
2 ;hé‘ifKﬁiiﬁ? OB, | BRI A -2, R
. ernicke-Korsako - . -
P B H RS B, M) Fodk bR,
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S E B IR AR
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6.2 DPAA ME— RIGE%

7 v hTIE 5 mg/kg/day @ 28 HREFREIFE QL THENA LN Y, ¥ 7 2 TIE 5 mg/kg/day
EARRRAER A BT 2 F T (RS @) IR NS L THTITA LR o7z 33, SR~
DB (TEOEEET) X7 v b, YU AR P TH LI 2231323440 - gtk o (B 1%
7 v FClbFL, 7 v D 2mgkg/day D 91 H BRI O£ 5 TIIBEOK E APRAE R 23 H
BLUA, MECHRIER T A B e o Tz, 72, 28 HEIXIX 91 B G- L7277 v b TR LEN
HETHALNZEEIMRIZRTHRE (N7 UV BEDIK T2 E) Thotony, Y i
BA~OEBEIHAGNT, 7 b THRAOLGHM 2 28 B & 91 H R TR Bk Ao B 1 i A
FAD IS E NN A BT, ZIHORERN D, DPAA Za~F &G L7727 v Tk, 28 HH
DO A5 CHERE & H12 0.3 mg/kg/day, 91 HF DR O#5 CHERE & £12 0.8 mg/kg/day TIXEED
RN SRR S T,

7 v MIBUKIZERIN L 7= DPAA % IS (0.23~1.35 mg/kg/day) L 7=3BR T, (REEMO
PN & R, A~ DB I Dy, BRI REEE XM TR < Bl =03, ARER T VT ORI D
HoIehole, £io, BETHI/MEOEM, T~~~ 7 Uy MEORD AR LA, HEME
PER 2L, BE LM -0, BHEFRERIZZ LW EEZ DR S, <7 R CHKICIRN L
DPAA % EHIF# 5 (0.69~5.43 mg/kg/day) L 7-3lBRCix, (KEHMOIME & BIREEZOHEM, A0
BADEBNRHR LI, HOKEOHEIIZES DPAA BEEOHEINC X 2 EFLEOKT b A LM,
PRIERI TR DINIR Do T 404D, Z DTz, T v R~ U A2 DPAA # BHIRI G L7560k
A OMHER IR DAL D LB X DL, ZLHDRERN G, DPAA ZEHIREG L7727 v hD
HEC 0.23 mg/kg/day, MET 0.65 mg/kg/day, ~ 7 ADHET 1.57 mg/kg/day, T 1.05 mg/kg/day Tl
WAEDIRN LR STz,

RO 7 v N0~ U A B L2 DPAA Z 85 LRGSR 5 429 DPAA (1AM
BRNbDLEEZDBI, T v FTREROE TR E~DEENZ LT, b IRRERE
BT D ZIRIBREEIC L2 b0 B2 by, £z, Ak 4 B0 7 v MIESIRA&KE L
AR TIX, DPAA DFFANCERWEMEEH A2 A T2 L I3B 2 b o7 9, MERIE O LR
KZNLTCDPAA ZIE< B LR T v hOA—TF 0 7 4 —)L KRB TIX, 3B B2 D [A% & B
MIFEEREICH BB B HE N Y, =T 7 4=V FRBTOINLOEE ED LI
FEFRT 2 MDD CTRREN R D OO, [RFRERICIS T 0.03 mg/kg/day TIEEED 722 & 23
I,

—77. DPAA ZHUKIZIRINL T » M2 2 8], =7 A2 1.5 FHEG L THRAERDFE Y
Nz R LTI 72 o 72 Z L v DPAAIZIET v b RN~ D7 AT D308 AT 700 & f]
STz B, Fio, e BORIBARIE < BT X o T O MERE CEEIR S IEE 3 AT 5%
FD~7 2% AW RERCIL, —/EEITE < BREOMERE R ORI < BREOMECIIE O RARICE
BRHIINZ 27 o T, BRI < SBREOIE TIPS ORI B RN b iy, HEK
TR LNT, FEERBREROFANICH D Z L0 b, BBRAMEOA L2 R w5 2
LIXTE A7 59, DPAA ORI < 8212 K 2 NS O AR LR b 58 ORI IE < FRF &
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RESERDZLEBEER, SORIMPPBELEZZ DN,

B R OB O T, MK E L & L AR R~ O EEBIZIIIRE S TE Y,
7 (W) B THER STV A HFKEHEO—H Y720 OfOKED) D DPAA HHE A K
D, SEROAEE L OREABRE L7275, DPAA I X AIERAHET 2 BREZHETE T2 Z L I13 T
minote, £l MIKRR, BE, INOAERKEIHIRE IEROFEIZOWT L+ 7 — 21378
<. B RFEERITHR LR, L L, SEROPIFERE 2 R RAIEZHERE T 2 L ek oo B
IRAZAZHER LT RIS B < 2 TE VROV S A FHF K Z A L T2 ADOH T DPAA
L&D EBZONDIERDB IS BL B ORI ADOYPEREINL R 12 45 1 AT, ZORERTO A
FF R T ARG R 2 b — 3 VEENT S 53R 6O 72 A FEF KD DPAA HEE R 1T 1.1 mgAs/L
(0.14~2.4mgAs/L OFiPH) Tholo, £7o, FEONTIERNADIND L 912725 7= DIXFEH 13
£ 1 HE T, DPAA HEEEEEIT 1.9 mgAs/L (0.2~4.8 mgAs/L OFIPHN) TH V| i b FIFE R A2
Mol= AT 1484 A CTh o7,

ZIVE TIZERIY~DOFNET — 22OV TR, BRICHYRBREOEENIMN N bDLEEZ B
L, Bk U7z X 912, & b & EBREW TIX DPAA IZ XD EE& X DL DIER O HBURI A 72 > T
WeZ &b, B FOMAND DEEIL. EREM~OFET -2 bIIEL DD, b FOAAE K
AKELTY AN ZATO DR RYE EZEZDBND,

2B, BHSTOAEIRRIT A FFKHAZEOATRRLY HE (p<0.01) IZEN-72HD
?., B HERTH —EHOFRICHAFRIER 23580 BTz, BREEE TIEB HIXKIZEBWTHERA =X
LDOHAZ BRI E LTI KB I 2 —a U EFEBLTEBY, Ay Iar—va v
D XD REEM AT E T LTI <L BB IR YUR EERRER N & 2 FEE O R EMEZ £ > T
WAHHOD, A FFHFRNLER LT A5 KOREIT AL 10 4 1 AEEIZ 0.01 mgAs/L L
&2 ZOBER A ITHIN L THRL 15 4 9 HEIZ 0.96 mgAs/L F2HE TR K & /e o 72 IR IS
W45 EHEES N TV D, B HIX TO DPAA (2 K D EFEFEICOWTEH, B MK TOM T KB
VR ab—va URERDPFEORMEEMEEZZETIUL, ERRO A HFKEAFE O L FRIPET
LHDOTIERNEEZLND,

6.3 ERIBEBVWTEUNRBOONIZEEZ 5NS DPAEE

DPAA IZL 5 EEZ ONDIERP RS R HB LRI TH L 12 4 1 AEHD A KD
DPAA HEEVREIT 1.1 mgAs/L (0.14~2.4 mgAs/L OFFHN) THY ., ZOMENRE h~OFENRERD
BNT-EEZEZ BN DPAA RE L E 2 b,

6.4 EFZEWTEULROONGEWNEEZZ SN S DPAARE
DPAA OISV TIE, /b~ DPAA 5B W THIHR R ~OZEREENRE -T2 2 & &

EZELTH, b hOIERDSHEL L2 A H /KD DPAA #HEEHEEEAY 1.1 mgAs/L (0.14~2.4 mgAs/L @
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H#PHN) TH2DZ &, DPAA DOMIEIEITER t FEW & ik L CRIBEN e LAKRWZ &
DPAA OFFAKLSOBEMBFRN SN 2RI DL, D &b, HITF/KT O DPAA I
FED e R R OEDERICEY OKERERLEEL[FE L 0.01 mgAs/L LLF ThivXe MIBWTHEMIT
WL EBZ LI,

=L, ZoftEmiE. AFFFODPAABREN Y I 2L —va r TELNEHEMBTHDLZ L, &
572 5 BRI 2 BIZ W T O RERBFON TN L2 D | BIRER TIXEEMNR H DT
HO. HZe FTOEHNREECHONTIL, 5% bHEMEOMENLETH 5,

B, ME—AEEE (TDD (225 Tk, DPAA DKL OBEAHX I/ NS WD
Enb, TOREIZOVWTERBLTCI 2ol 2 6(%5#\_mif®ﬂrﬁ%%@%%@w
EORERNOIE, BEMZ2FEEE 0.01 mgAs/L % RETHEIZ/Z2WEE 2 b,

nu

(%) b HRKOEOERLAEMIZET 5K BRI EAED R E IR

- EROBEKEEREEAE (0.05 mgAs/L) XEDOFRIZIX, MEMEPREIX, —MIc, 8Bk E LTHAL
TWDHA, 021-14mgAs/L U EEFENTWD EZDERBH D] Z ENME TN 169,

- Z D%, JECFA O E I K4 — HIEHE (PMTDI)7S 2 pgAs/kg/day'®)., B & it 28— @ E B &P TWI)
23 15 ngAs/kg/week!'ThH 5 = & A E 2 b B O/KE FLUE 160 L AKEEREEHYE 19012 0.01 mgAs/L 73
B SR, ZORERILE Tt FhiEiE ERO b FRRED | mgAs/L PA_E ORI B
LTHEY ., 0.1 mgAs/L DIRFEEIZ LV BHEOE ER KNI L 51 i Z 3w Rtk d 2 & 5 BER R
BIFH D, & D IJECFA (1983) DRI 19 TH -7,

10 5)%F§ (mgAs/L)

T¢_ﬂﬁ#_bbhét%25
*L%)DPAA*EEIE

JECFAR UK EIBtEH %
RERMOTREE
<— (IBKEREEE)

0.1

0.01 - < OKBEIREEHE)

X 6-1 THERRBDOLIND EEZ HILD DPAA HEETRE &
JECFA N OVKEERBEFEMEN B EARIL & U7 MED T RE
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20)

L REIREZ B, (L REIL4 . (1963) LSz IR A L.

TGRSR, ®ZeT —2 2 —h V7 =7 0y CREESE S MSDS No. JW042918. (2007).
EWNIZI T 580 AHEIZET 2 ERAMG S BREE. ZORMIRTIC T 2153 A 1 =X
LR D728 OFA. (2007) HEFAKBRY I 2 L—3 3 VEREE,

BREEAE. V7 == T VY Ul (DPAA) OFMERBRSAEE (B2 ) . (2011).

SEHHEAT, MR, REHGE, K2 TR T, Al HEY. U7 =17 Ly ViSO
(RNETREIZ B9 D HFSE. (2015) YRR 26 FEJEY 7 = =)L 7Ly VR O EFE B B 54
WHoE) Mg, AART X « 22— - = ARt

SRHFEAT, MR, RZ TRT, FEHE, A0k, ARHEH. 7 == ATV U BED
RNENEFR X OIS EME A~ DB T D098 R 27 Y T = =L T vy VERED
RT3 2 AT ) AFZEERE,. (2016) AT X » 22— « = ARt

SEMERAT, MR, SIER, AL, U7 2= ATy UERE O RNENIER L O G E
WE~DORBIZBT DA (2017) PR 28 AFEEY T = = VT V3 VIR OREFEEBICBT 5
AT W, QAT - 2— - = AR

T Negishi, Y Matsunaga, Y Kobayashi, S Hirano, T. Tashiro. Developmental subchronic exposure to
diphenylarsinic acid induced increased exploratory behavior, impaired learning behavior, and decreased
cerebellar glutathione concentration in rats. (2013) Toxicol Sci: 136: 478-486.

BRI, SaARALAT. V7 = =TIV URFE ORI EALTFIREIC BT D BFSE. (2005) [
B 16 AEEEY 7 = =)V T VY RS IR DR B BT 2 R AMFIE ) S, MEEN B AR
SRR BV

SRHFREAT, SEHOCIE, P, M, EAKIE, AH—IL, R, IME. U7 =T
v (DPAA) W ONZ BAEA LS O AW IRNENREIZBI 9~ 2 o FHEDHESL. (2009) TRk 20
EEYT 2 = VTV U ORI T D HAENIE) MR, MEEN B AR R
PR BULRA .

FEAK AT 4 TNRRAEAE 14C Y 7 = =V T L U BED T v N RAERE O $ 5RO RPN 4537 7k
SR A . (2012).

HIREY, EAGEN, KFEZ, BEIET, g, ad—ok, SeEETT, By, EEEf
T, kMEZ, BB DNRICB T Y7 2= AT L U (DPAA) S5EIT4R B fEHER 2R
T LML (2017) [ 28 4EEY 7 = = )L 7 L RS Ot B B T B A A ZE ) T
Zeds, AR X « 22— « = AR SHE

Y Jin, S Xi, X Li, C Lu, G Li, Y Xu, C Qu, Y Niu, G. Sun. Arsenic speciation transported through the
placenta from mother mice to their newborn pups. (2006) Environ Res: 101: 349-355.

Y Kobayashi, T Negishi, A Mizumura, T Watanabe, S. Hirano. Distribution and excretion of arsenic in

cynomolgus monkey following repeated administration of diphenylarsinic acid. (2007) Arch Toxicol: 82:
553-561.

BRI SRR, ANRARAE, WM. V7 = =V T Ly CER ORI B3 D AFSE. (2007) T
RIS Y T = = VT Vv S ORI BT 2 AR AR, WRTE N R AR
BARTR B .

E 52, SRHBAT, PR ERS, AIE—ik, AREW, AHE Z, BPER V=7 ikl
L7 2 = VT IV RO FARARRR AR (2010)  [OERR 21 HEFEE Y T = = LTV U RS O fERE
SECPET D IRANTE ) MTTEEE, METEN B AR BN R B ]

T Masuda, K Ishii, Y Seto, T Hosoya, R Tanaka, T Nakayama, N Iwasaki, Y Shibata, A. Tamaoka. Long-

term accumulation of diphenylarsinic acid in the central nervous system of cynomolgus monkeys. (2017)
Arch Toxicol: 91: 2799-2812.

SO AT, MR T, SIRHE, FH—IL. 7 2 =T Y U O RNBIRE RS L ORI
WE DI T HHFE. (2018) [ERL 29 HEEY 7 = = VT V¥ VRS DR BT 5
TRAAFIE) g, AT X « 22— -« AR S

FIARTNR, SOARACAT. V7 = =T N UBRFEDOKRN A LA RRIZES T D HFSE. (2006)  TF
BT FE D T = = VTV RS ORERE BN BT A RANSE ) MR, RN B AR
5 D7 41 B A S

SRR RS, AR, AL, EINE L, WEAE. V7 = = T D R ORI
ZET B RFZE. (2010)  TERL 21 ARBEY 7 = = L 7 V3 RS O EE R B4 5 A FSE ) WF

52



21)

22)

23)

24)

25)

26)

27)

28)
29)

30)
31)
32)

33)

34)

35)

36)

37)

38)

39)

40)

JuEE, WEEAN B AR A H IR BT .

Y Kobayashi, S. Hirano. The role of glutathione in the metabolism of diphenylarsinic acid in rats. (2013)
Metallomics: 5: 469-478.

EIERGL, @IE /b, Bise IR, Mz R, W1 Bl 7 == A7 Ay UiRE R Loy
JVOATENRCEERA. (2006) [k 17 FFEY 7 = =)L T V3 L RS ORERE 2 B9 2 AT
ge) MR, MEEN B AR A EIR IR .

FEEPUE SRR, ANRARE, A5k, #R)h KA, EEZ. V7 == T v i (DPAA) DR
TR & GATEBR LS (2 BY 3 272, (2008) TR 19 4RE YT = = LT b o U RS D I R 7
(ZBIT D MRATIE) WFgEERE, METE A B AR R IR B .

EPEE SRR, AR, Ok, AL, WAL, VT == AT vy Uk (DPAA) DS
PEMRHE L Z B3 2058, (2009)  TERR 20 4FHEY 7 = = VT vy VBRSSO REEE BN B3 2 iR A
WESE) WEgeER e, MEITEAN B AR BARR B .

B RS, AR, AL U7 == AT Vv VR (DPAA) OERSMEIEEEIZ B S 2 B
ZE.(2012) PR 23 FREY T = =T Vv RS ORGSR 2 AR PR, &
TR ETE N B AR A R B

FEFE SRR, IKBRE, AL Y7 == AT LY R (DPAA) ORISR IZ BT S A
78 (2013) PRk 24 FEE Y T = =T 0V UIEE OB B 2 AR FRERE, &
S ETEN A AR L BARR B .

FEFE SRR, AIRBRE, AL Y7 =T L R (DPAA) OREHEME(L & figEIc B
BHHFZE. (2014) PR 25 AEE Y 7 = = VT )V VRS ORI 4 2 THANFSE ) WFZEEis,
NS EEN BB B R B .

Anonymous. NIOSH Registry of Toxic Effects of Chemical Substances (RTECS.
http://ccinfowebccohsca/rtecs/searchhtml.

J. Marhold. Prehled Prumyslove Toxikologie; Organicke Latky. (1986) Prague, Czechoslovakia,
Avicenum: 1276.

IPCS. Arsenic and arsenic compounds. (2001) Environmental Health Criteria: 224.

RIS T, RiB%, A=, =, [BFESSE, RAGER. V7 ==1e R AW L 5T
EOFIEREFFARI. (2006) AART /L o— L - SIPE 2 AMERE: 41: 286-287.

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

Aok, BUR, #6777, INEFHORRS, PR isids, sfmed], IgesE, fEmER], AIRGLAE, B
EE, MEIST, &EEM, DT, ]KEET, AWAT, MEE, HiFETF. o7 2=17
Vi (DPAA) DORBAFEMICET A2 (2012) PR 23 4EE Y 7 = =T )Ly VIR D
TR BT DaAIZE) W7, ARMETEN A AR A HIF IR .

M. IR Z V=Y 7 = = L7 Ly ik (DPAA) OMEFENEA B =X LI
BE--2HFZE. (2010) [k 21 FEEY 7 = =V T )V RS OB 4 2 RAwFsE) WFge
ety MEEN B AR A H IR .

WEHS. 7 2= LT B (DPAA) OERLA kL ApikREE. (2011) AL 22 EE Y
T = =TV RS OREFGCE B  BANTIE ) RSEER T, ARMEITEN B AR SR B R
B,

T Negishi, M Takahashi, Y Matsunaga, S Hirano, T. Tashiro. Diphenylarsinic acid increased the synthesis

and release of neuroactive and vasoactive peptides in rat cerebellar astrocytes. (2012) J Neuropathol Exp
Neurol: 71: 468-479.

w0, BHS, ETEHSE, MEEE—, L=, $5K%. Diphenylarsinic acid (DPAA) 24
BRIEE~ 7 ADATENRHM & AR RIZ KIF IR (2007) B AMFRERT S HERE: 27: 181-189.
T Umezu, K Nakamiya, K Kita, T Ochi, Y Shibata, M. Morita. Diphenylarsinic acid produces behavioral
effects in mice relevant to symptoms observed in citizens who ingested polluted well water. (2012)
Neurotoxicol Teratol: 34: 143-151.

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

EINZRIL, ML, 7 = = VTV U a R E LT L OfTEIC B A (2005)  TFRE 16
EEED T o =T Ly BRI D BB B 5 ARAEREZE ) i, BRI A P AR
TR B .

53



41)

42)

43)

44)

45)

46)

47)

48)

49)

50)

51)

52)

53)

54)

55)

56)

57)

Aok, B, BT 7, ARATEE B, HOREE RS, RERRESE, kS DA, REER T, [1E
TERER, W=, 7 == 17 Ll (DPAA) O RMIFIECET 5 PHFZE. (2008) [
RN Y T = = VT v R ORI BT 2 AR RS, WEEN B AR
v B

L 5e, SeHEEAT, RS, Aok, AIREY, AR, AR, R TR V=2
APMTBIT DT T = =TIy QTR R, (2011) SR 22 FEY T == AT vy
>R DB D RRAE TS IR, AR B AR AR IR B .

finh kg, B, BAY7 >0, (LERIERER, SliE=, AIFEE, BiER], wEA, RIEHEK, 1I1H
HE, KD, @)K, EEEM, & LR, NEFSFRR, SHET, AWA T, fiEkes,
HHFET. 7 == AT N (DPAA) ORMIFMEICE T 24158 (2010) AR 21 FEY
T = =TV RS OSSR D AR AR, MEIE A B AR BARRELY
il

T Yamaguchi, M Gi, S Yamano, M Fujioka, K Tatsumi, S Kawachi, N Ishii, K Doi, A Kakehashi, H.
Wanibuchi. A chronic toxicity study of diphenylarsinic acid in F344 rats in drinking water for 52 weeks.
(2016) Exp Toxicol Pathol: 69: 1 A 7 H.

ik, BUE, Bh7 0, AR, s, (LEREORER, BER), T4, fEHER], 1L
HE, KfrdH, HRIES, @R, EEER, AR, WEET, AWG 7, fErs, I
WZFEF. 7 2= VTN U (DPAA) ORMIFEMIZET D58 2011) SRR 22 FED 7
= =T IVY TR ORI BT 2 TAENTIE) MR, AMETEA B AR SRR R
W H.

A oekk, B, BT 0, INERHORRS, HPUIER, PR, SIser], Ingkss, 1EmER], /K
SABA, PR T, BATER, BEFM, NTS5RE, BB, AWH T, fRERE, R ¥
7z =Ty U (DPAA) OEMIFEMHICEI T 2058 (2013) PR 24 FJEY 7 = = LT )L
¥ RS DRI B D IHANTIE ) IR, AR B AR IR B .
FEDAErg, BUR, #6770, ILEPERER, BRRAIER, /MATLE, JE E3Efe, BMANEXR, FTHAR,
= EEANE, TACRER, NSRRI, AWA T, fRERE, HHHFE T V7 == T vy
V. (DPAA) ORMBIECHT I (2014) TR 25 YT = =T s B OEHE
BT BT HRRAAIIE) MEZEE, ARMETEN B AR EEA IR B .

B ERg, B, BA7 >0, ILERERER, AHFESE, BRI IEEIE). V7 = =T Ly VRO
FRHEIE < BRIC X DT MEORET. (2015) TR 26 R Y T = =)L T L3 U EREE OIEFEZ I ZBE 9
LIAHIIE] Mgt AATX « o— - = ARRASA

fimalscs, B, BAY o, MERHCORER, AHESE, BB, BMIEEIE». 7 == 7L
VR ORRIGHEIE B L 2 HIEOREL (2016) PR 27 FE Y 7 = = VT L3 RS O
SEICPET DIRANTE) MY, AATX » 22— - = XKL

ik, R, BT v, BEMIES, THE—MIE. U7 2= T Y ORI 8
2 X DEMEOREL (2017) TERL 28 EE Y 7 = =L 7 V3 RS ORREE N B4 5 AT
721 WRgEHEEE, AAT X « o— - = ARRA S

T Negishi, Y Matsunaga, Y Kobayashi, S Hirano, T. Tashiro. Developmental subchronic exposure to
diphenylarsinic acid induced increased exploratory behavior, impaired learning behavior, and decreased
cerebellar glutathione concentration in rats. (2013) Toxicol Sci: 136: 478-486.

WFFLZ, V7=V TV U (DPAA) (T & DHRAEIRFEIE A U = X 5 OB B3 2 B
78.(2013) k24 EY 7 = =V TV R OREEERBNCEE T 2 RAENST ) PR, A4
TR N B AR 2B ARR B .

T Ochi, T Suzuki, H Isono, T. Kaise. In vitro cytotoxic and genotoxic effects of diphenylarsinic acid, a
degradation product of chemical warfare agents. (2004) Toxicol Appl Pharmacol: 200: 64-72.

B S0 ARG Y 7 = = VT VY RO EE RIS 5 EH & SHALEMIZ &
% VA IRIC BT D HFE. (2005)  [OEER 16 4RfE Y 7 = = LT Lo U FREE TR D R BRI
B9 2 aENTE] HEE, METEN B AR SRR I .

MP Waalkes, J Liu, JM Ward, BA. Diwan. Enhanced urinary bladder and liver carcinogenesis in male
CD1 mice exposed to transplacental inorganic arsenic and postnatal diethylstilbestrol or tamoxifen.
(2006) Toxicol Appl Pharmacol: 215: 295-305.

MP Waalkes, J Liu, JM Ward, DA Powell, BA. Diwan. Urogenital carcinogenesis in female CD1 mice
induced by in utero arsenic exposure is exacerbated by postnatal diethylstilbestrol treatment. (2006)
Cancer Res: 66: 1337-1345.

EJ Tokar, BA Diwan, JM Ward, DA Delker, MP. Waalkes. Carcinogenic effects of "whole-life" exposure

54



58)

59)

60)

61)

62)

63)

64)
65)

66)

67)

68)
69)
70)
71)
72)
73)

74)

75)

76)

77)

78)

79)

to inorganic arsenic in CD1 mice. (2011) Toxicol Sci: 119: 73-83.

Yamaguchi T., Gi M., Fujioka M., Tago Y., Kakehashi A., Wanibuchi H. A chronic toxicity study of
diphenylarsinic acid in the drinking water of C57BL/6J mice for 52 weeks. (2019) Journal of toxicologic
pathology: 32: 127-134.

RS, BRES, BA7 v, BMTEEIED. U7 = =T Y U ERORIBRIEL B X B D
FRET. (2018) TSR 29 HRE Y 7 = = VTV U VRS ORERER BB T D AR SE) BFSTERE,
AAEX « 22— = 2R AL

i ek, B, BT v, BRIMIEEIE). V7 == T Y CEBORMBRIT Bl X DD
MREL (2019) SR 30 4R Y T = = VT b o RS ORI B4 5 FR AT BFTEEGS,
AATEX « 22— = 2R AL

ol ek, SaARE T, B, BT I VT =V T A VORI B X 2 E D
MREL (2020)  [VRE31 AR Y T = = VT b o RS OB B4 % FR AT BFTEES,
AARTX « 22— = 2RS4

M Wei, T Yamada, S Yamano, M Kato, A Kakehashi, M Fujioka, Y Tago, M Kitano, H. Wanibuchi.
Diphenylarsinic acid, a chemical warfare-related neurotoxicant, promotes liver carcinogenesis via
activation of aryl hydrocarbon receptor signaling and consequent induction of oxidative DNA damage in
rats. (2013) Toxicol Appl Pharmacol: 273: 1-9.

N Ishii, M Gi, M Fujioka, S Yamano, M Okumura, A Kakehashi, H. Wanibuchi. Diphenylarsinic acid
exerts promotion effects on hepatobiliary carcinogenesis in a rat medium-term multiorgan carcinogenicity
bioassay. (2017) J Toxicol Pathol: 30: 39-45.

LA, A e FBEYW oM EMERBR OFERIZ OV T (2007).

SERFE SRR, /MR, T = =T L R A O EMEIC BT A AFSE. (2005)  TEFRK 16
FEET = =T VY R AR D IR BT 5 BRI SE ) O, MR A AR
T4 BLRA .

REBFEN, AHHES. 7 == AT N CREOMIBAA b L AIRE & RS OET. (2005) [
R 16 FE DT = =TIV U IRTFEIAR D IR BT D AT IE ) s, MR B AR
PR B .

SV Kala, MW Neely, G Kala, CI Prater, DW Atwood, JS Rice, MW. Lieberman. The MRP2/cMOAT
transporter and arsenic-glutathione complex formation are required for biliary excretion of arsenic. (2000)
J Biol Chem: 275: 33404-33408.

SV Kala, G Kala, CI Prater, AC Sartorelli, MW. Lieberman. Formation and urinary excretion of arsenic
triglutathione and methylarsenic diglutathione. (2004) Chem Res Toxicol: 17: 243-249.

X Cui, Y Kobayashi, T Hayakawa, S. Hirano. Arsenic speciation in bile and urine following oral and
intravenous exposure to inorganic and organic arsenic in rats. (2004) Toxicol Sci: 82: 478-487.

DJ Thomas, SB Waters, M. Styblo. Elucidating the pathway for arsenic methylation. (2004) Toxicol Appl
Pharmacol: 198: 319-326.

I Csanaky, Z. Gregus. Role of glutathione in reduction of arsenate and of y -glutamyltranspeptidase in
disposition of arsenite in rats. (2005) Toxicology: 207: 91-104.

T Hayakawa, Y Kobahashi, X Cui, S. Hirano. A new metabolic pathway of arsenite: Arsenic-glutathione
complexes are substrates for human arsenic methyltransferase Cyt19. (2005) Arch Toxicol: 79: 183-191.
Y Kobayashi, X Cui, S. Hirano. Stability of arsenic metabolites, arsenic triglutathione [As(GS)3] and
methylarsenic diglutathione [CH3As(GS)2], in rat bile. (2005) Toxicology: 211: 115-123.

EREHIRR, 2250 B, IRAE K. U7 = =TV RS DRSSy R & BRANC X B EE
fENC B B2, (2006) SRR 17 4REEY 7 = = VT LS o B Ot e B85 2 B4 2 AT
Jo) WFgeEss, METEN AR E BRI .

BRSSO 7 2 =Ty VD B EIETR RO RO REN T 5 7 Z F A DFREC
B9 2892 (2006) SR 17 FEY 7 = =V 7 by v iR ORERER BT B 2 JRAE) AF%E
Wty MEITEN B AR R B ]

K Kinoshita, T Ochi, T Suzuki, K Kita, T. Kaise. Glutathione plays a role in regulating the formation of
toxic reactive intermediates from diphenylarsinic acid. (2006) Toxicology: 225: 142-149.

T Ochi, K Kinoshita, T Suzuki, K Miyazaki, A Noguchi, T. Kaise. The role of glutathione on the cytotoxic
effects and cellular uptake of diphenylarsinic acid, a degradation product of chemical warfare agents.
(2006) Arch Toxicol: 80: 486-491.

EEPUE AR, IRIRE, AL Y7 == T Ly R (DPAA) O ASMEEEELZ BT S A
J8. 2011) PR 22 R Y 7 = = VT Vv U ERSE OERER B C B9 D ANISE ) BFSEERE, &
TR ETEN A AR L BARR LR .

RFFEZ. V7 2= AT W (DPAA) 1T KD HRMERIEIE A 1 = X L OFfFBN B9 % b

55



80)

81)

82)

83)

84)

85)

86)

87)

88)

89)

90)

91)

92)

93)

94)

95)

JE. (2014)  TSERR 25 ED T = =V T Vv RS OREFGC BN BT D AN IE] HFJEEE, A4
WEE N B AR A B R B .

RS, AT, 7 = = ATV RO RN 5 T OYRFRICEI T S A48, (2007) TR
ISFEREY T = =)V T )Ly IS OREFGC R B4 2 AT 78] HJeHis, METEN B AR L
v B .

K Kita, T Suzuki, T. Ochi. Down-regulation of glutaminase C in human hepatocarcinoma cell by
diphenylarsinic acid, a degradation product of chemical warfare agents. (2007) Toxicol Appl Pharmacol:
220: 262-270.

B0, WY 7 2= Ty Vg (DPAA) 12D 70V H I —BRBUK RSO
(2N F~—T1— & LCOIGAICBIT 298 (2008) [PRL 19 4FE Y 7 = = VT Ly VRS O
fREERCEBIZ BT DA AMIIE) WFZE, JMETEN B AR EE IR B .

BB S, AR, MR s, 7 2 =T v g (DPAA) FHED AL A~—D—L LT
DI NE I F—PIZBT DM (2009) [SFERE 20 FEFED 7 = =)L T L RS O fEEE 22 B
T LHFAENIE) MRFEERE, MEITEN B AR SBR[

WMy, BRI E. YIRS Z WY 7 = = 7 Ly ik (DPAA) DR TR 5L
FPERTAM. (2009) PR 20 FEE Y 7 = =V TV Y U ERSE O RERER BB D SRR AFSEER
&, METEN AR BN R B .

WEFEZ V7= AT v (DPAA) (2K DPREIRIESE A 1 = X L OFFIN BT 2 B
JE.(2012) TSERR 23 ED T = =L T VL U IRE ORI BT D AT BFEEE, A4
WFEE N B AR A B i iR B .

WEMGEZ. 7 22T L VBRI K DRRIEEIRIE A B = X L OB BT 5852 (2015)
SRR 26 4RE Y 7 = =)V T L 3 RS OIERERC BN B9 2 ANT7E) iFgemis, AARTX « o
— « T AR S

T Negishi, M Matsumoto, M Kojima, R Asai, T Kanehira, F Sakaguchi, K Takahata, R Arakaki, Y
Aoyama, H Yoshida, K Yoshida, K Yukawa, T Tashiro, S. Hirano. Diphenylarsinic Acid Induced
Activation of Cultured Rat Cerebellar Astrocytes: Phosphorylation of Mitogen-Activated Protein Kinases,
Upregulation of Transcription Factors, and Release of Brain-Active Cytokines. (2016) Toxicol Sci: 150:
74-83.

WREMEZ. V7 2=V 7 L U (DPAA) 12 K DHRRAERFEAE X 7 = X L ORI BE 3 A
ZE.(2016) [SPRK 27 HEEY T = =T v RS OREFSCENC BES 2 AN IR AR, A
AT - a— - = ZRASAL

T Negishi, M Matsumoto, Y Kobayashi, M Kojima, F Sakaguchi, K Takahata, T Kanehira, R Arakaki, Y
Aoyama, H Yoshida, R Yamada, N Sumiyoshi, T Tashiro, S Hirano, K Yoshida, K. Yukawa.
Dysregulation of MAP kinase signaling pathways including p38MAPK, SAPK/JNK, and ERK1/2 in
cultured rat cerebellar astrocytes exposed to diphenylarsinic acid. (2017) Toxicol Sci: 156: 509-519.
REEZ. U7 2=V Tl (DPAA) (12 K DR IEE A U = X L ORI S35 4
Z2.(2017) TPRK 28 FEE Y 7 = = )L 7 Vo VRS DGR e B3 2 AR ) WFZRE A,
ARrX e 20—« = 2RASA

REEZ. U7 2=V 7 Ul (DPAA) (12 K DHFRERIEE A 0 = X L ORI S35 4
ZE. (2018)  [SPRK 29 FEEEY 7 = =T v RS ORGSR B 2 AN IR AR, R
ARrX e 20—« = 2RASA

WREMEZ. V7 2=V 7 L U (DPAA) 12 K DARRAERFEIE X 7 = X L ORI EE 3 A
ZE.(2019)  [SPRK 30 HEEEY 7 = =T v RS OREFSCENC BES 2 AN IR ATSRERE, A
AT« a— - = 2L

Negishi T., Matsumoto M., Kobayashi Y., Kojima M., Sakaguchi F., Takahata K., Kanehira T., Arakaki
R., Aoyama Y., Yoshida H., Yamada R., Sumiyoshi N., Tashiro T., Hirano S., Yoshida K., Yukawa K.
Dysregulation of MAP Kinase Signaling Pathways Including p38MAPK, SAPK/JNK, and ERK1/2 in
Cultured Rat Cerebellar Astrocytes Exposed to Diphenylarsinic Acid. (2017) Toxicological sciences : an
official journal of the Society of Toxicology: 156: 509-519.

REEZ. 7 2=V 7L Ul (DPAA) (12 K DR IEE A U = X L ORI S35 4
78 (2020) [SPRK 31 HREY 7 = =T v RS ORI B 2 AR AR, R
ARrX e 20—« = 2RASA

EM5E, HRHEH, BTN, BHEZ, AH—ik, I, REEBEITIE. 7 VB E W
72V T7 2=V T IV R (DPAA) DOAREEE (2019) TEAR304EE Y 7 = = VT Ly VRS D
W BT DApIZE) MFElE, AATX « o— « = 2R 1t

56



96)

97)

98)

99)

100)
101)
102)

103)

104)

105)

106)

107)

108)

109)

110)

111)

112)

R LRHIR O AT, ERIF b 2 - ZKRIRAREET O b 75 YT K DR EIZ W T, F
B% 15 49 A 19 H. (2003) http://wwwprefibarakijp/bukyoku/hoken/itakohc/kenko-
arekore/kansensyou/hiso1/hisohtml.

A5k, BN, SRR, RS . ZKBIRAEET TRAE LA E R P EICOV T (2004)
HEEAFSE: 17: 125-131.

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

fH—ih. U7 = =TIV R T O IR F IR T — B AR IR FE R (biomaker) D N — JEAE
THREFRIISE R REF2004):  TEHHF O AR OFEHYC K 2 @B ORI
\ZBE9 2 0F98) (H16-85511-015) . (2004).

HORUER A SR B HE A A B e . ShVE I & DS < 0 D721, (1994) -k 6 HE4h Vi
R A AR

MNZATEOE N BAR AR —VRELY o & — R 5. SRk 14 45 R B AR O SRR i A s
£.(2004).

JEA TG . PRk 15 FFEEE R - SRFEMA . (2006) fEEE - SREFWUIIES MR, 55— HR
BRA AL

K Ishii, Y Itoh, N Iwasaki, Y Shibata, A. Tamaoka. Detection of diphenylarsinic acid and its derivatives in
human serum and cerebrospinal fluid. (2014) Clin Chim Acta: 431: 227-231.

FiE—5h, SHML EMSE, PIEE, mY, Bl FHEEICR T Mg o F 7T 7 (1231
IMP-SPECT) D IEH ®HHRRET — & ~N— 2Bk, (2006) [ERE 17T HFEY 7 = = VT Vv VD
fERE B B3 2 AEMIE) MR, MEEN B AR AR B .

FH—ok, A, KR, FIHME, BN —, SeEEBAT, PR LRE, TRBaERE, [BIES L,
WP HERE, AJFE . EEEICRT 2T v F 77 7 (1231-IMP-SPECT) O 1E# < RET
— ZN—=ZER (2010) TR 21 FREE D T = = LT LS U RTE D RERERC BB D AL
TR, WETE A B AR BRIV .

FH—5h, HM, B, FIHME, BN —, SREBAT, PR SRR, TR RaERE, [BIES L,
WP R, AR BRI DML T 7 F 7 (1231-IMP-SPECT) O 1E# %t B EET
— & _— 2B (2009) TSR 20 4EFEY T = =L TV RS OB T B A A Y
RS, WETE AN B AR BRIV .

FH—5h, M, B, SIHME, BN —, SREBAT, PR SLRE, TREaERE, [BIES L,
W R, AR BRI MG T 7T 7 (1231-IMP-SPECT) O 1E# <t BT
— & _— 2Bk (2011)  TIERY 22 4EE Y 7 = = LT )L BRSO B C 4 D AT AL
WFFEHRE, AEMETE N B AR E RV,

FIE—5L, EMS, HHEME, SLHEEAT, LRGSR, W R, AR T, M, ARAE &, WA
BEZ. BEBIZBT D MIMGEY > F 2777 (1231IMP-SPECT) O IE & W FREET — & ~— 2 /ERL.
(2013) YRR 24 LD T = = VT VT U IRE ORI B DAL AR, AR
FVEN B AR B iR B .

5L, EMS, FIHME, SLEBAT, PR SRR, TR, AR, RAEE ., WA
BEZ. BERBICBT DML > F 777 (1231LIMP-SPECT) O IEF RREET — 2 X— 2% ]
N BT IE DREST. (2014) TERE 25 FEE D 7 = =V T )Ly U RS OGRS T D A
SR WFFEeR s, A ETEAN B AR S B IR BV .

FH—5L, EMS, HIHME, SLEBAT, PR SRS, WL, AR, RAEE ., WA
BE. RANCBIT DY 7 2 =)V 7 Vs UEERREITAR D RN B3 D BRIRAFE. (2015) TRk
26 FE YT = = VT VY CIRE ORI BT S ANZE) MY, AATX c a— e
AR A

HIRHEH, EAGH, KFEz, BIFNET, KImSE, 2T, BPER, filisir, M
e, ARFFESE, AR —, KR—iL, EHBZ, LN, k= N8BTy 7=
TV RS TAR DR RSB BT D FHAAFAE. (2013) AR 24 EE Y T = = VT LY RS
DREFEZEN B 2 AR TR, AEMETEN B AR A B R BV .

FHE D, MEE—, AN —, AlEE—, JES—, S, AH—5L. DPAA At Fitb
EWEL BEIZBT DAY by CT (PET) OfENTIZEET 2858 (2006)  TFpK 17 4R
7 = =)V T VY CERE OB 2 IRANIE ) Mgt WTEIVE A B AR AR L
.
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FIE, AI—0L, BRHEN ERM%., AlEE—, fBE—, ]KERZ, AEEL, AR,
JIIGFE—, ®kHE—, B, 7 ==L 7L (DPAA) %Akt FLAWITL BEIC
BIFDMAY bar CT (PET) OfEHT. (2009) PR 20 HEE Y 7 = = VT )V o U RS O
FANCEET HRARE ) MR, METE N B AR AR R SR .

FIE, AIE—0L, EMR, SEET, AlEE—, fBE—, ]KERZ, AEEL, AR,
JINRFS—, JEATE L, s, HPE®, oL o7 z=1v7 1 U (DPAA) HhAtkE
FLEMIIBEH BT LAY ba v CT (PET) O (2010) TERL 21 FFEY 7 = =)L
TV CRE DR T 2 PRAIIE ) WFgtERE, MENEA B AR R B
FIE T, 5L, EMSR, SEHET, AlEE -, SR, fBEE—, SERZ, IR, |
HEF, PIHSE, KEES. P71 T U (DPAA) Shk e FHILAWII BEICEB
FAHMMAY hrr CT (PET) OfifHT. (2013) [ERK 24 FFJE Y 7 = = VT Lo U R O REE R
TR HIRAATE) DFIUERAT, RE N B AR FH AR B .

FIE T, AIE—5L, EMR, SEET, AlEE -, SR, fBE—, SERZ, IR, |
HEEF, M, KPR, ST, U7 ==L T (DPAA) S ZamiE
<EHFITBTDMAY har CT (PET) OfFFT. (2014) TR 25 FEY 7 = =T )L g
ORI ET 2 AT MRS, MENEN B AR ER R B .

FIE T, 0L, EMSR, SEE, AlEE—, SR, R, REL, ABE L,
F=—, HPES, FIHE, KEES. 721 Ty (DPAA) %HKEE ELEWiE<
BEIZBIT DAY hr > CT (PET) OfEHT. (2015) [TERK 26 FEHEY 7 = = VT Vv VRS
OREFEEN B3 2 AT FEmE, AAZX « 22— « = ARG
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DREFEZEN B 2 A8 R, AAZX « 22— « = ARt

FIE T, IR0, ERMSR, SEHE, BN, REE, R, AEEL, HREE, KA
Fdn, IWHIEKEE. 7 ==V 7 Vv B (DPAA) FEhk e BEEMIT BT BT HMFR Y
ka Y CT (PET) OfiEfT. (2017) TR 28 FHED 7 = =)V T )V VRS OREREZEIZRET 5
AR AR, AATX - 22— - = A SHE

FiH—ak, B, SHFET, AAFE D, IBRAEE, MAREZ. AR LY 7= T Ly
VRS TR D (R R BRI T B D R IRAFSE. (2018) SRR 29 4FFE Y 7 = = )L T )L o U FRAE D fREEE
WECET DA MRt AART X « 22—« = AR

FIE—5L, EMS, SLEFAT, FEPE SRS, WUT R, AR T, RATEE M., HARE. K
NZBIT DY T = =T N AR DA BB 3 2 ERIRIFSE. (2016) 3Rk 27 FREEY
T = ST VY CIREORERRBCE T 2SR AR AR, AAT X« a— - =2
Za

FH—5L, SRHEELT, AHE , RAEE, AT E. RAICBIT LY 7 ==V T Ly VRIS
12 D ERE B BT B IRIRIFZE. (2017) [PRR 28 4EEY 7 = = )L 7 v VR O B 2 2 B
THREMIL) R, AARTX « 22— « = A

FH—5L, EMR, SLHEFAT, AHE D, BAEE, HAEEZ. RAICBIT LY 7 == AT Ly
VRS AR D MRS B C BT D R ERAFZE. (2019)  [FRK 30 4EE V7 = = LT L3 RS DO fEEE
WECBT HRANT) MRt BART X « 2— - = ARt

K Nakamagoe, K Ishii, A Tamaoka, S. Shoji. Upward gaze-evoked nystagmus with organoarsenic
poisoning. (2006) Neurology: 66: 131-132.

K5, AH—5L, FEEERE U7 2= ATV U (DPAA) FEEME BILAEMIELEED
IREREBIFEE O, (2008) SERL 19 4D 7 = = LT V3 U O 8282 B 2 SR AT

78 WRgTEe, WA B AR BT R B .

E[SE, FH—IL, FEEGEE 7= AT e (DPAA) SH#E FLEMITEEZD
IRERIEBIFEE O, (2009) SERL 20 4EEE Y 7 = =L T V3 RS O MR 2 B 2 SR AT

v WFgRERA, RN B AR R B .

EMS, A0, REEEE. 7 o AT L U e BT BE ORI ED) S
EOMREL (2010) TR 21 HFE Y 7 = =)V T Vs VRS OB B9 2 AT 9T pFoe
5, HENEN B AR i = B .

KSR, AH—iL, PESEE. 7 oA TV U BEA e FLAWIE < BHE O IR ER) S
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37:33-38.

A EH, EARGH, HHREKR, BEIE T, FRE T, RER, koA, HEE— EHEZ,

R, FEE, P, NRICBIT AT 7 = S VTS R TAR B R O B B AT
78 (2006) PR 17T HE Y 7 = = VT IV U FEE OB BT 2 FRAEN ) PFFTEE, B
FIEN B ARSI R LV .

AIEEH, EARGH, HHER, BEIE T, RERL SRIEER, M, ARREZE, KL,

WA —, RKHEEZ, TR, Frls, EEFES, ZEE. NEACBIT 2V 7 2= v 7 vy VR

(DPAA) S48 D HERERS B9 D FHAAFSE. (2007) TR IS 4FE Y 7 = =)L 7 /L ¥ L R4
DR BT 2 AmsE ) AFstaiis, IENEAN B AR i iR B A .

AR, EARGH, HHER, BEIE T, RERL SRIEER, M, ARREZE, KA,

B — kHEZ, AR, EEHE. NRICBITFAY 7= AT s Uk (DPAA) Z104%

LR AT EA T 2R AT, (2008) Rk 19 FE Y 7 = =)V T Lo VRS ORERE AR BT
LIRAEMGT) AR, MEREA B AR E TR B .

AR, EARGHh, KFEz, BEIE T, RERL SRIEER, Bz, BHER, FIlkhir,
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F, MRS, RRTELSE, BEPE —, EHEZ, EHESHR. NNUCB T 5 7 2= AT vy R

FITAR DR BT DA (2011) TERL 22 FEY 7 = = VT )V VRS O 2
(BT 2 AN AT, AWM EEA B ARRE R R L.

HIFEIR, EAGH, KFE, BFIET, WO, AR, HhER, Ik, A,
AMHEZE, BEE—, KE-—iL, EHEZ, PRZE T, EEERT, EBEE =, XL, R
BT DY 7 2= VTV (DPAA) SEICFR D REFERZNCBE T 23R AIToE. (2012)  [FhAk

WBRED T = = VT NV U REORFREICET 2R e, HENEAN B AR H
i P LA .

HIRHER, BEARGH, KPP, BIFNET, oL, SRmEETT, RObmhsE, HER s, HPE
K, PG, RRTESE, BB —, KE—IL, EHEZ, i1, B = NRICBIT 5
VT 2= )VT VY Ul (DPAA) FITFR A RSB BE T A AR (2014)  [SFERR 25 AR Y
7 = SV T VY RO BT A RANIT ) AFTTE, AMEE A B AR IR
LU .

AR, BAGH, KAFEL, BEIET, SEEEETT, MR, L, KHdmse, mfE
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AR S

AR, AH—5L, EAGEN, KFEs, BIFIE T, ST, BEEZ, MR, S5,

L, R, KBz, HEBESE. NRICBIT Y7 == T v Uk (DPAA) %
(AR D IERER BRI BT 2 ST, (2018) [k 29 FREY 7 = = LT Lo VRS O RERE BT
BA3 2RAAEMZE ) MF7edE, AART X « 22— « = AASAL

AR, AH—5L, EAGEN, KFEs, BIFIE T, ST, BEEZ, MR, S5,
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KALR—BR, NLSU Z, BFG, BEEGSE, B — V7 2= 7 A VRIS OB
T BT DT E RS (2012) [ERE 23 4EEY 7 = =L T LY VRS ORI BT S A
o) WFTRE s, MRE A B AR EH R S .

KROSF—HE, [EFES SR, thithf—. 7 ==L 7 )L VERIE L BB EN B 2 Biff X AF
Z8.(2013) PR 24 D 7 = = V7 NV IR ORERER BN BT 2R ANTE) AFsEE,
FAEN B AR FHE A= B .
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BN B AR = B .
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KROSF—HE, [EIFES s, thithf—. 7 ==L 7 )L VERE < @O EN B4 2 Biflf X AF
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{18 #lk1 DPAAZREHEELE-—KEUHRER B~ BREOME
@ W 7> b P e
* e Sprague-Dawley
&5 RO &G
5 W/ . 28 B
& 5 & 0. 0.3, 1.2, 5.0 mg/kg/day
EOIRE 10, 5. 5, 10t

3 B YRR .
ER A

5 mg/kg/day F¥

WEE - sETC (B 2/10 PE, M 6/10 DT ; e 1 PCIXFHH5E)
AEpg (), IR, SR, WRE, TEEMEOIR T, RSP T X TTiE,
TR T, MTRE . BRI OKR T L
hE| BEE| ~Eo R BE |~~~ 7y ME |, HFiEESE (H
%) 1. WREE (akk - A% |
i K O R o> /NI b FFRROREEHEZE . 277 8 ORIE MR IR K& OY
PSR, AT O [RBMEEESE, gD [ EE OZEE . MR O 2SR, KRR
BEBEOE AR, IRE OREA - BAESVD A% EOMRE

HE iR T MEARIMERE | . GOT X° GPT, ALP 72 & 1, #REULE ]

1.2 mg/kg/day #F
M ~ET7mERE L S~ 2 Yy MEl
o B L

0.3 mg/kg/day #¥
WERE - 52 L

MR8 - 14 AR Co MREE « MERESS 5 PC, 5.0 mg/kg/day BF : K 3 JC)

= 18 FEHIE O 3 B BHICHE 1 IE23E 1, 5 mg/kg/day BEICHEEL L 722 B DU CTlE R
ARSI IR R SO ZEHE M 2R L, BHEMRIIRAF Th o7, RIS DWW TIEE]
RS TRED 12 IETAR LI,

i = BRRZMER M SO IR MR L CiE, iR OSSR EMREGEIS T ioxh 3 208 & L CHER
MERED EHT 52, AR T BT, L LART L TWe, Bl Cdiminia
DD LT Z Enb | RIMEROEREICIIT 5531k « ABPE~DREREZE 2
niz,

H L BREA (2011): 7 == L7 VT Uk (DPAA) OmtERBRAEE G52 )

i Y Fyb PR e

H %t . Sprague-Dawley

B 57k RGO &S

“HEHBE: 91 HM

B 5 & : 0,01, 03, 0.8, 2.0 mg/kg/day

& W % : 15, 10, 10, 10, 15t

3 B YER .
TR A

2.0 mg/kg/day #¥

MERE  RERE L ~EZm e RE ]~ F2 U v MEL L ALP T, R L X
Tr—L T T Gt - AR ERE) T
HFRER, REAESEAE R O ) Y RO JIEPERI IR RNRAE O HEhE Mk

M - YRR, SRIELPEROEE & Mo BIREBI O T, EEIR. HRTEE, IREROR
BWROWR, IKE |
R ~EZ U RE L ST MR T v-GT T, Y
et g7 Ay uhl  AGH]L, EVLERTY R
vl =70 ARIE A, AROKIED 5 WIEA BN A S MAIRIRE,
Ol (R « AExFE ) 1. PiE Gt - A ER) 1. MR GExTER)
L O mEReRA e O B BE, #REE OHLER, MROZEE, 77U v >
N OREFIE, FRIROIERCIEMI L X O TR RPEEESE, AR R b Rz 22
A, Mg O BEANE I, PRABE bR OGPV N, f8 50 JE MM IR M
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VUK fiE
M GOT 1. 7'V v oKL

0.8 mg/kg/day #¥
e - BB L

0.3 mg/kg/day #¥
MR - R L

0.1 mg/kg/day iEs

MERE - 5287 L
EI - waﬁ(ﬁ%ﬁ&@&mwkaﬁzmw%sﬂ)
[ 4 M o 2mgkg/day BEICHEBL L7Z2ZbDIF L A E T, BEOIKIEICL Y, H%k. ZILOFRE
RFELOPD 08T Hav, BHEPERZRD b7zl %&_omfzﬁﬁw WZIHR LTz,
i = MERE Y DEALIT DT HIRE TH 7228, F5T, HEOTT 0350 < I LT,
F 7z, HETITMERMERE O SE, MIRE O & BESME O FEBIEIN A2 5 4,
MERRR S DZEARIZ X T D & T & & 2 B,
H BRBEE (2011): 7 ==L 7 )L Uk (DPAA) OmfEalirs & (F 2 i)
g W) f 7 v b Pl
A e Wistar
e 5071k 0 UKL TS (fokEs)
wEHIM - 21 HIE
5 & @ 0, 100 ppm
5 W K SEE6IT
2 . 100ppm £ (K9 5 mg/kg/day)
W R UK SRS 2 DAL, MUK BT RPREED 50~60% L72d- 7z,
RE |, R, SO 7, WMEE ], 7V vy PVT AN (ETETORRH) |
FERER . —
[\ 8 M —
i = F—Tr 74— Nk GRBENIRRE, ERRBENEE, POuEERR) ORERICH
BRI o Te, MEEOK T IXBE & L OFUKEOIK FICHE S “ kiR b 0,
H i RFEFEZ (2010): FIEEEMEGIINA AW 7 = =)L 7 Ly R (DPAA) DOk
BMEA B = X LICET D058, TR 21 FE Y 7 = = VT v UIREITAR D R
BB 2aRAgE) WEE, MENEA B AR EA IR B .
&) W) f 7 v b P M
A ¥ . Wistar
B 5071k 0 BOKICIRINL TS (ks
wEHIM - 21 HIE
B 5 & @ 0, 100 ppm
@ W % . KEE6IT
2 . 100 ppm B (K9 5 mg/kg/day)
B I OK SN B D, BEER B I,
R |
A =TT 44— KRB TIIBE 2 5 Do BTHEEIC X DR E RO R
(IR Y gV
mIAE R . 35 HIM
| 48 P REIIE < EBRAARTLL RICHEIN L7223, SRR & i35 Lo T2,
7. 14 BEOA—7 207 4 —0 RRBRTIX, WBBIHEHIAEICZL, ZBTH-
72
R EIRREE~ DT 21 H&IZTHI,
O B~ %%@ H%IZH A DITA, 35 HIRIZIHK,
fii =
H i BEHES 2011):2 7 ==L T Ly g (DPAA) 1T X BEEL A b L A phfgfEsE, [
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=

A2V RE D T = =T VY CTREEITAR D MR BT B T D AR AT TS ) W, Y
TEN B AR AR B .

g Y fl 7y b PE I
P % . Fischer 344

B 5071k 0 BOKICIRINL TG (oK 5

wE M 21 AR

& 5 & . 0, 12.5, 25, 50 ppm

EURE 7/ AHBE 5 T

3 B YER .
ER A

50 ppm #£ (1 38: 6.0 mg/kg/day, 2 1#: 2.0 mg/kg/day, LAEIXFHM T 7))
/5 PLse (F5-BAsat 2 HfH)
FRUMAE N OGN A BT, 3 HLAREIX 25 ppm (ZAEH
FRREAEIR 722 L

25 ppm #£ (1.8 mg/kg/day)
REHIN | (BG5BTt 3 D)

PRARIEIR 72 L
12.5 ppm £ (0.9 mg/kg/day)
REA~DER L
PRARIEIR 72 L
18 B © —
= A
i =z 7 MIFH I DS AMERRER D 72 8 O T kR
KR B RO HEITFMEIC &
H Hh e ok, BRES, BAT L HIEA (2008): 7 == LT L U (DPAA) DEHFEME
\ZBET B Pge, [SERL 19 4FEFEY 7 = =L 7 L VIR D@t RE s B8 C B3 4 3
WHSE] wHgeeR e, MEVEN B AR EARR B .
[URE7/E ~ A P HERE
H ¥ . CS57BL/6]
5 55 0 BOKITIRINL TR G (Bokx5:)
Bh5 W . 28 HH
B 5 & 0, 25, 50, 100, 200 ppm (BkKk&EOGHEZRD D L, TRLO@ED)
(K 0, 5.0, 8.7, 9.1, 7.0 mg/kg/day, M 0, 53, 9.9, 8.9, 8.0 mg/kg/day)
W B HEEL0IC
E 2 . 200 ppm BE
WERE - 2% (B 10 P8) FEC, (REEM | . TR, BRI &
100 ppm #f
WERE - AREEHEIN | | FTHREESE, RMERRAE A
B 8PLIET, ~~ 7 U M|,
M SPLIET, AMEREC] . RMmERE L . ~NEZ R B URE |
A~ 7 Uy ME L f T IR Gifser - AR EEE) | L MR (e -
FEXTEE) |
50 ppm #f
MERE < (REEBEIN | | ITARAEESE, 1B MEARAE
ME 1 PRAET, AMEREC] . RmERER L . NE R B URE |
~~ b7 Uy ME L Bl Gt - FEtER) | MR Gl - FAxiEE)
|
25 ppm B
Y7 VAP
M PR RAE %
m1E B . —
B —
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fii = PRERAE D A ARE R~ OB TS STV,

#h AT, BRES, BAT L IED (2012): Y7 ==L T LT g (DPAA) DOEHIFEM:
BT AR, TER 23 Y 7 = = T LY U O R BT BT 5 A IRE
WFgEes, AR N B AR R E TR BV .

@ Y & ~ A P

H e ICR/JcL

Be b5 0535 0 ik n s

B 0 K9S W RRRER DS HEBL U 7= IRe 5 C R k)

& 5 & : 0, 5.0mgkg/day

B ¥ K 5. 17t

F 728 . 5.0 mg/kg/day #f
W ORFFARE, BB O WNCES), Bx, IA4A 70— X, HIRKE, 35H,
KIS OFEJERAZIZ S100 B F5HE 27U 7 DN, /MM ZEfaZE % (FERriifafE) KOt
HIEREME, GOT R0 GPT., B ULy, TrE=T O 5 Hi ST

B R . —

m |7 —

fisi =& W o =, £z, WEEOB OB R < . KM, MR, B, 1
PR. M, FREICHA S 2 e AR LTS b 22 v o T2,

PG REOMRE R 38 5Bl Aa 10 5l TaEUC ML Lz,

H #h FHREAS T, RiB%k, AR = o, (L=, [BIEES S, (RARER (2006): ¥ 7 ==Lt
FEAWIZ X DR EFEORIER TR, BART L a—)L « Y EFRMERE, 41:286-287.
(—HR = Eev 12 X vaBhn)

5 W) ~ A MM

e s ICR/JcL

5054 miklRo&s

e G HM 0 sEM

& 5 & 0. 5.0 mg/kg/day

CRR 7/

5.0 mg/kg/day #¥
AT O FERE (A 2580, R 7 v o mfiild TE,
Kpi7e & O OMMEIC R 72 L,

M1 e B . —

A 18 —

i =z L2 o7z,

I~ 5B % 3= H BYIZ L 7= iR,

H LN 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.

o W) f ~ A P

A o ddy

&5 G BOKICIRINL TG (ok&h)

BE5WE 7. 28 A

& 5 & 0. 35ppm (FOKHYREE, BEFHRREE L L TO, 10 mgAs/L)

i Y K HHE 6 L

3 B YER .
ER A

7 A [# 5T DPAA O IEIT 2.47 mgAs/kg/day
28 AH# 5T DPAA O#EIEIL 1.76 mgAs/kg/day
R, JUKBICHERZET R L, BRH 7 EEBEIEIC SR B DT L,

Fe 5025 9 W ORI FEM L 72 Morris 7K 2K B AR
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7 F TCORERAE R (BIERR]) ICTABEZEIEX o722, 8, 9 M Tidk 35 ppm #EN
FEICEWEZZE L7,

Bl el . —

|8 P =

fisi =z 10 mgAs/L D FREL 72D LI L TRELIZeMARFZE T N v A fHeig,
N ‘7A®*&5E$“C I, BERRE ICAEEIT R T,

H it 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.

o W ~ A P K

A 7 ICR

555 BOKIZEINL TiE (k& 5)

w5 WHE: 5HMH

# 5 & 0,30, 100, 300 ppm (fR7KHREE)

o ¥ K AR 3 T

LB . Uy FVRRMABOGIERERABR R ICA BRI R o T,

B .

A 18 —

i = —

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 ¥ f& ~ A P M

& #t . ICR

BE G HOKIZEINL TirE (ks

5 27 @

& 5 & 0. 30, 100, 300 ppm (FRAK )

) ¥ ¥ : 10, 10, 10, 9T

F 72 . 300 ppm B

FEL (6 A ETIZ99L), KEWD |

100 ppm #f

FETC (3/10 JT) . (REEIEANOIE] | | EEELE T SMAELREESIS T, 7V v ViRER
(FETECToORR) |, @2k oEARE | (RZ2H5H)

30 ppm #f
FEC (/10 PB) | EENEME T | SRAFREBEEROE T

mER R —

mlog M —

] % SEVEGEEROGRRER GOE - SR RE)) ORI RICHEL L,

H LN 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 W) f ~ A P

H #t : ICR

& E i BOKICRINL TG (k&)

B 5 WM . 57 B

B 5 & . 0, 7.5, 15, 30ppm (FOKHREE)

oW ARE10E GIREED 2 9 L)

T . 30 ppm Bt

EENEME 1

15 ppm ¥
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%%ﬁ+%ﬁ%®ﬁA@ﬁT(Iiﬁ%%lﬂ—&-ﬂyFﬁE%%l
5 ppm ff
ﬁ%ﬁ+ R OMEANET T (RLHE) . m—F - 1y RIERH |
bl el . —
ml g —
i £ REBINCEER L, 7V v VRER - ZEREDEESOSTBR ORI L,
15, 30 ppm BEDO KK, /KO EE/ L2 H R L,
7.5 ppm @ DPAA BHUZ 0.32~0.38 mgAs/kg/day O b R EITHY 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.
o ¥ f& ~ A P K
& #t @ ICR
BE 5L HOKIZEINL TiRE ok s
B 5 2 13, 26, 49 ]
B 5 & . 0, 7.5, 15, 30ppm (FOKHREE)
B B B I8 IL (B G-I, 1R 6 PL9 Offk)
E 2 . 30 ppm B
Y FRIGKEEE AR T (26, 49 HEB GBI TRIOMERD 5 5, 24 HOR)
15 ppm #f
n—4 e 1y NIERFR] | (B R GHIRE TRIORERD 5 5, 22 D7)
75 ppm fE R L
bl el . —
B 8 =
i £ FHRIKE B %%Qﬁ}imnih%ODn‘*% -7 JAON
%'Jﬁ%ﬁm Lz~ U Z/Mi S by KU 7 55BH o PAG IEVEDRIERER & Hbot, 1
BEE LKL 7L PIEMR T OBEZAfIZT 52 LIXTEeho 7”_0
B BEEESC AR, MEEEEE] (2009): Y7 = =T L R (DPAA) HEEDNA
Fv—H—L L TOINE I F—FI %?éﬁn,ﬁﬁimﬁfy7;%w7wy
RS AR D R BY T DR AT i A, AN B ARE SR B [
o W) f L PE o M
H oo =A%
BE Gk REIT—TMCEDLIROKRSE
FH WM . 100 AR 2 [E/A)
B 5 & @ 0, 03, 0.8, 2.0mg/kg/day
oW B HFEE2 L
F 72 . 2.0mgkg/day Bf

1 JETHRERZRIZ I A7 0 — X ZARRDIERDPERRI A H Tz,

0.8 mg/kg/day
1 IETEHOIINC, #5#%, I 47 a—XAEOIERNA LT, DBRIZZ O X
I IRERIFBE S e o T,

0.3 mg/kg/day Bf WERE - B L
0.1 mg/kg/day Bf &ﬁWé, % Uy
BB . —
I
i & RECEE, RPN O FRREREOWT ISR L,
TR LA~ GHRBRO P IR E L TER LZH D,
o o HIIEREL, RS (2004): VT = =T VY VEEE B LTSV O TR A,

PR 16 FREY 7 = = VT IV RS DR R
HIVEN B AR A BRI .

B9 o RHAATIE ) AR, U
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EIZRGL, NMUEIE, Nk, REMEZ, IR 7(2005): 7 ==/LT L R
G LT VO TENESRA, TRk 17 D 7 = = VTV RS O fERE
[ZBET 2 A AR, METEA B ARRH AR B .

) ) il W% PR R
P e =7 AP

Bh 5 Ehika s

wE5 M . 28 HIE

¥ 5 & : 1mgkg/day

CURE7I 20 Pt

3 B YER .
TR A

1 mg/kg/day #¥
#5-HIM & O D% OB HIR OBIZ2 T, ITEZE R OYER B2 L,

Tl TR S 2L RTAEAG DR 7 & O ATHgEARR DZEVEDN T vz,

] 7 3 BR

[\ 8 M —

&

AR i} EN 5, SLHEEAT, FEE AR, AL, HEET, AHBE T, HPER, R TH
FEHE 2011): W= A FNICBIT DT T = = AT T RO PR Sk
2R T = = VT N EREORREEEENC T HIRANIE) DR, A%t
BN B AR EEAT IR B .

g ¥ fE AN P T

A # . Sprague-Dawley

&5 REERES (BUEER)

5B 7 AMRE

# 5 & . 0, 1,000 mgkg

g W K FHE 5 P

3 B YRR .
ER A

1,000 mg/kg/day #f
HOSR, WEOBMMER, I GExE - A EaE) 1. Mg GExF - MxER)
To Bl Gl - AHxTER) T, B (e - g ES) 1
ATl ORER (3/5 B) | Al (2/500) ., BB O (/L) Fligors iR el -

fER (1/508) ., AFIEOBEMA, « FREABE (4 1/5 00), BigofE xR (1/5 PL)

=] 18 3 R

| 18 —

I %z i3 ol

H i BRIEA (2011): Y7 ==/ 7/ Uik (DPAA) DOFMERBRMAEE (552 )

&) Y fl ~ A PE T

£ % ICR

B h ik TR

&5 W 10 AH

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

EURE 7/ KBE 5~6 U

FERRRE . BRHWIMKETRICEEERSR (1, 3. 5, 7 HH)., PR A Sk
5 mg/kg/ay £

FHAENOLE T H5ECTORR GHHE) |, FRE%E (1, 3HEB) 1
ARFRBRIEIC L . REEZEOEILITA SN2 T,

1 mg/kg/ay #¥
AN DI FT 5 E TORFE G HHA) |

B8 BB - R R SE ki L 72 el
S P 5 1k O IRk & & b (O IR & [RIFR S & ClalfE L7,
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1 mg/kg/day BEOVE FEUIAHERA & bt L FRECTh o7,

BRI, Rl BAR, EATEHSE, IR —, L=, $5 K% (2007): Diphenylarsinic
acid (DPAA) 1BVEIREE~ © A OITEIRIE & PR RIC RIT TR, B AR RER
SEIRFHERS, 27: 181-189.
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ft8x BlER2 MPAAZREHRSLE—RE

PR (E~PHiEl) HBROME

g ¥ M 7 v b P MERE
% % . Sprague-Dawley

&5 71 - RS

5 W/ 28 HIH

& 5 & : 0,2, 5, 15mgkg/day

ERE 7/ 10, 5, 5, 10t

E R . 15 mg/kg/day B

W - REE | fBAEE | . IR OHRIR & OBEFEME R
W BB (3/10 P8) ., HEEE GECRITA), ARMEEL |, ~E/ B RE ] ~~ b
Uy MEL, TVT7 Il AGE ] JRBEEFE T v -GT OEIMEM,
B ERERS (fxd) |, BEEE E5H 1. RO A8, BRoSEE, B
Lﬁuflﬂﬂ’a@iﬁﬂﬁu Sl DOREE A=, 7V > L B OIS MR = 1 e OV R
RO RS 1 FIAE, B BEBE S ORRHE L L ORI OB, B8 O AR
‘ﬂﬂa
e ra—n |, )

A (FRE) |
5 mg/kg/day F¥

i 2 N

2 mg/kg/day #F
WERE - B L

Bl A AR 0 14 AR GorRREE - MERES S PE. 15 mg/kg/day B : 1k 4 JC, i 5 PC)

m 18 M o 1FEAEOELITEGDORIEIC X - THEIEMH 2 W IREEME RO Hu-25, 15
mg/kg DFABE DYLIE M OHIFEMER IZOWTIE, [EEM AR D 2 LN TE o
7=,

i = DPAA LV &3k i{m\k%z%hto

H it BREEE (2011): 7 == LT v (DPAA) OmEtEalBrEmEE (552 )
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T8 BlFxR3 PMAA ZREXRESLE-—RE4HHR E~PEHEH) BROME
) ¥ fl A PE o ERE
P o Sprague-Dawley
5k Akl n s
wEWR : 28HM
& 5 & 0. 0.12, 0.3, 12, 5.0 mg/kg/day
#) ¥ 10, 5. 5. 5. 10t

5 mg/kg/day F¥
WERE - BEEE | . 2 v — || FIROIBE A, 7Y Y CEEOSRIEMERRLIZ
H: V7T A4 K]
i1l I

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

0.3 mg/kg/day #¥
WERE - o L

0.12 mg/kg/day
MERE - P L

EIAE R - 14 AR GREPREER O 5.0 mg/kg/day BEDMERES 5 L)

Bl & M 5mg/keg/day BEOME TR A EEHIRIFE TIRHZ & 22 Do A £ DM OZE(RIZHD
NIRRT E A SR EEME RO Bz,

i % —OREBCARE, MR, JRIRAE, FIROWVTIIC L EEIIALNT, &l
REE ThHOERE. Mg b REIL o7,
DPAA LV L MRV EEZ B,

8] i BREEA (2011): Y7 ==L 7/ Uik (DPAA) DOFMERBRMRAEE (552 )
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ft8x Hl&R 4 DPAA ZREHRSLE—REEHER (RESMH) SROME

o) ¥ 7 v b PE o MERE
A %t . Fischer 344
B 5071k 0 fOKICIRIN L TS (Bok& 5
BHEWM 1M
& 5 & : 0,5, 10, 20ppm (FOKENLHEZRDDL L, TLOEY)
(K 0. 0.26, 0.48, 0.95 mg/kg/day, M 0, 0.35, 0.70, 1.35 mg/kg/day)
EURE 7/ AR 10 PE

EERAS - 1

20 ppm #f

MEHE « AR OFEIE (230 .
B E R R e OV S K BB D osk%E (24%) |
R (250

B /MR T, (GOT L, GPTl., v-GTP | : ERIRIUEFRZ L)

WE : FFREC Gl - AP EE D) 1. R Gk - ARTEE) 1. OB (FEXTER) 7.
~~hZ7Uy MELl. ALPT, y-GTPT., oL 2T —/L 1, HEEY 1
(GPT | : EEIRMEFR/2 L)

10 ppm A%
HE . (GPT | : FRRAUERZ L)
ML 2T a—L

5 ppm #f
MERE - BB L

[ 18R . —

-

fisi & W ALOREZ SRR O MBI A2 o 72,
20 ppm BEORETIM/ MO, MET~~ N7 Uy MEOBNIZHEEZD H HELT
bolzin, EB 56 HEMBENENZR L BB SBMR -0, BEFRHERIZZ L
Ez bz,
DPAA 137 v FOIERICEZ T Z ERHA LN E o7,

st Ll %%%%i%%ﬁ?/%i#wmm)}7:%WTW//mGWMw®E%%@K
B 20152, TR 21 AR Y 7 = = VTV S R O RSB B 5 SR A 5% )
e, MENEA B AR EA IRV ]

&) ) fl 7> bk PE o R

EA ¥t . Fischer 344

e 5 5% 0 BOKICEINL TG (k&5

BHEWM . 29H

B 5 & . 0,5 10, 20ppm (UKENOLHEZRD S L, Tilo@E»)
(HE 0, 0.23, 0.45, 0.91 mg/kg/day, Mt 0, 0.32, 0.65, 1.30 mg/kg/day)

@ Y % KHE 51 T

B2 B

20 ppm #f
WERE - REE | . TR G - FExPEE) 1
e AR
I (BET - BT v b 10/33 L)
FONREBR D peze BB YRR, IFNIEE A BEL - BR T v b @ 33/33 L)
W RRIRAEBE O kAE, I PRR (BT - BT v )

10 ppm A
o Pl Giesd - AERFE&E) T
5 ppm £F

i 2 2N

o] 18 R R
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—RIRRBZE AL & L CHED 20 ppm BE THIE A RO DH T, W ORI b HRAER

i %
DOHBUT 20N> T2,
HED 20 ppm BEZ A BNV AEFROAE KT IX. DPAA IZ L 2 & B2 IHE R REE
FREE 2 b,
20 ppm FEOHERETH BT O, s, BB OUK O it O 2T R E A %
KL= DLEZ BT,
PN ANEOFHIIE BR L L= (B 6) TH D720, kO IEEENERE IS
W CIXRH ORI 5ak & LT,

tH i fEvA Tk, BRES, BAT 1D (2010): Y7 ==L T LT i (DPAA) DOEHIFENEC
B AW, TR 21 HE Y 7 = = VT L3 U RS DR BT 5 SR 9%
TR, HRIE AN A AR BN R BV .
ek, BREL, BE7 L IED (2011): ¥ 7 = =L T L R (DPAA) DOEHITEIEC
B AW, TR 22 HE Y 7 = = VT Lo U RS DR BT 5 SR 4%
TR, AEMENEN B ARRHE BN R B .

g 4 ~ A PE MR

A ¥ . C57BL/6)

P55k 0 fOKICIRINL TS (k& 5)

e 5 HAR - 52 AR

& 5 & : 0,625 125, 25ppm (HUKENOHEZRD DL &, TRLOHEY)
(K 0. 0.75. 1.57, 3.17 mg/kg/day, M 0, 1.05, 2.74, 4.79 mg/kg/day)

5 Y A HE 10 T

ESA-2 B

25 ppm Hf
M B Gt - fRFER) 1. IET7T A7 ]
i - B (8 L),
IBVERAE 2 (410), ATMIIEESE (2 D)

12.5 ppm A¥
Vi T
M BAFHEAE (2 D), 1BMERRAE & (1 PT)

6.25 ppm #f
MERE - 2R L

B 185 3 B

| | —

T = FFREGE DT o T,

tH i fEvA Tk, BRES, BAT L IEDN (2013): ¥ 7 = =L T LY i (DPAA) DOEHIFENEIC
BT 2022, TR 24 527 = = VT VS VRS OR8N B3 5 A2 WF
U, AIRMETE N B AR AR B

g W) & ~ A P e

A ¥ . C57BL/6]

555 foKicEinL TS (Bok&s)

E5 WM . 78 -

B 5 & 0, 6.25, 12.5, 25ppm (FKENDHEZRD D &, TRy )
(HE 0, 0.69, 1.46, 3.03 mg/kg/day, Mt 0, 1.09, 2.49. 5.43 mg/kg/day)

) ¥ A1 50 T

B2 B

25 ppm ¥
o RE ] B FETER) 1. /R T . ARREEEmER T, B EImER 1T,
W Bl RE L, /MR T, ASTT, ALT T, JRFEEFET

12.5 ppm £
HE - REIR L
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M KE | . ASTT. REEHET

6.25 ppm #if
e R L
M . ASTT. ALT

B 5 3 B . —

B 8 P —

i % 25 ppm FEOAETFRIK FILEE OFREVIC L 2R, UKEHEMIZHE S DPAA B
BEORNRENEZ NG,
12.5, 25 ppm FECHFME. B, BB, RO FEX B RO, WoOfxt & &R &
FHRI B OB HBEZN LI, B Th o 72720 IR EOKEIC
K2 TIRHBRER EE 2 b,
N AMEOFHIE BE L L= Bk (BIF 6) Th D720, FMkOIEEBERZ IS
WCIERH ORG24k & LT,

i i FED RS, BRES, BA7 1Dy (2014): V7 = =T L Uk (DPAA) DR HIFMEC
B4 D022, TSR 25 597 = =T VS BRSO RERE R T 9 2 SR SE ) A
U, AWEE N B AR AR B .

E /N ~ A PR (F) MERE)

A &% CD-1

BB 51k 0 fOKICIRINL TS (k& b)

B W 4ER 8 B G HHEEM 3 (Il T (BILza LizMeEss)
BiEEL: (3 ) 2D 84 B E T

& 5 = 0. 25ppm (ARZKHREL)

# ¥ 0. 25 ppm #EOMRE 53 L, 85 L, M 40 PT, 76 T

25 ppm #f
WERE < REE | L R - O - B GExTEE) |
HE o RFIR L BN CREXTEE) 1. KSR Gl - AExTEE) 1
M - N Gifoed - AR E ) 1

6] 46 3 R

B 18 -

i & gs R (FRCH EE) OZLIC OV TIE, REBINOAEZ2IHNCE > kA
WETH D AREENE 2 b,

i i femphl ek, B, BhT v, IIERIERRR, AHFESE, BRM EEIEA (2014): 7 ==

T N BEORIGEIT BRI L 2 BMEOME, PR 26 IFEY 7 2= L7 L v
Fe s OREFERENC B 2R AR ) AFgtd, AART X « 22— « = ARA 4L

P ok, BURS, 67 >, IIBRIERES, AR, LB RS, M ESIE
(2015): V7 == AT LY UERORIERIZ B L D EEORE, Rk 27 FEY 7
= VT VY URE OB BT 2 AN g, AT s a2— =X
BEA AL

s oerk, B, BT 7, BEMIEE, LB —BRIED (2016): T 2= AT T v
FEORMARIE < BIC K Dm0, [P 28 FEY 7 = = VT Lo VR OfEFE
BB T DA MR, AART X « o2— « = AR

74




18 HBIKRS DPAAZREROKES LA - RESUHHBREROME

g Y T 7wk M

A ¥t . Sprague-Dawley

B 55k EHIR O RS

BH5WM . MER7AA2D 17 AEET (RIESETEAMS) 5 ik 20 B B2 E U5
B 5 & 0, 0.3, 1.0, 3.0 mg/kg/day

i M K A HE 22 T

EERAS- 1

3.0 mg/kg/day #¥
REZ w b BB (1/2208), SfEvE, IR, RE | EEE | | JECHITTHTIRO
RSB L
W - Bl B L

1 mg/kg/day #¥
SRS~ /38
AR - a2 L

0.3 mg/kg/day F¥
(SN 7 J40
IR - a8 L

[ f 3BR  —

[ 18 P —

i % PERECOAETRE, RSB =K, Eﬁﬂﬁﬁ%x%ﬁxa SN, BRHEOWTIIC G R
1372 < . DPAA T X BT EMEL &bﬁahiﬁbwto

H i BREEE (2011): /73&,‘/1/7/1/// ¢ (DPAA) DOFMEREBRSHEE (5 2 K

g M) Fl 7y b PE o R

% e Sprague-Dawley

5 5k il oS

&5 HIH . ZRAT14 AORRIM AR TR 7 A £ T ; 442 13 A B2 OB

& 5 & 0. 0.3, 1.0, 3.0 mg/kg/day

W AR 20 PC

3.0 mg/kg/day #¥

MERE CBL) : BT (K 6/20 DT, i 2/20 PB) . BEFEICZ2 0 FERk (KE 2/20 DL, 4 1/20
VC) . GyRIE, ek, IAMES D WIdsRE M, A REB O, B TR
AR, KE |, BEE ] . WIRO/NVYE, RIS O b, IREROIREE

e G - RJRE ] (ZBRBIITER L), FEX

PRI - SqiRE | . ERE ] . ARl BREBECIRER T . RIMSETERT | &
IRATZIMSE LS T, MALVEREORE S 3 mg/kg/day W& O TIXREN AL I
7oy, WA OE TITRER L,

1.0 mg/kg/day #
MERE CBL « L
WEDFLE : L

0.3 mg/kg/day #¥
MErE CE) « B L
MDA B L

FIE B . —

] 8 s —

i % RRFREOIR T IRIREEEACIZfE O IR 8 L L THNZ 2 b LB b,
BRI 2 EORTIZOW T, MEREOREE(LIC L S b & MR 2R
~OEREN « BB L0 £ U2 b alHetE R’ & 2 %nto

H i B (2011): ¥ 7 ==L 7 )Ly B (DPAA) OFMEREBREEE (5 2 i

75




o) 4 7> bk PE M (F) ERE)
A ¥ . Sprague-Dawley

P55 0 mikROES

Pe G MR 0 MR 7T HEOD O ARCIRIL20 HEE T

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

EURE7E R 24 T

EERAS- 1

1.0 mg/kg/day Af
Ty b ERL

U2 (i) - 4~5 Bl COITENRARE R G2 B30 EEL | | W SUIPEERE ) |
8~9 I TOBMBRAFER Orb LAV [EE ) [ZERA LN,

() : BB L

0.3 mg/kg/day F¥
oo b gL
U2 (i) - 4~5 BE COITERARE R G2 B30 Rk | | B SUTIPEER ) |
8~9 Wi COBIMMAERE CIH ENVEE]) IZZRH LT,
DS () @ 4~5 BE COITERARE RIC 2T o 7203, 8~9 @l T IiB IR AR
B GIHERVEEL ) IZEBHELITE,

0.1 mg/kg/day #¥
SRS % 1130

'Ed (HE) = 4~5 B TOITERAR R GLH BV R | S IR L)

ICENBR SN, 8~9 Wi COBMMRARE RIZEIT o T2,
() @ 4~5 R CTOITEMRAERE RIC TR0 o 7283, 8~9 il TOEMR AR
%‘é GLH BV [EHE] ) ICERA DI,
g R B . —
[ 18
i % [Ty b O—HRRECIRE, BAFE, i - AR L OB ROV & %8
72 L,
HA RO AEFROINERE | —IRRE, KE, ERIERERMb. FONBOSTE, EE) 7
HERE. “FEERE. AREREDOWT I LB L,
ﬁ—7/74—whﬁﬁwﬁﬁﬁaiﬁﬁﬁﬁ XEFREE, 2B B D A5, B
W ITBEBR I, BiEE, PEIRMEIER D 6 HA,
I 8~9 JMiim DITENR AR RICHBIKFIEIT R, ZDER _OPT%K%O
H i BEE (2011): ¥ 7 ==/ 7L e (DPAA) DOEMERBREREE (2 )
g 4 7 v b PE M (F) ERE)
A W Sprague-Dawley
B 507k 0 bR O S
B HHM . MRTBENODHER AL 20BEHET
& b & 0. 0.01, 0.03, 0.1 mg/kg/day
i Y 24, 24, 21, 24T
F 72 B omw@mﬁ
!:7 v o BRI

U@-%&&L
'%@@.4ﬁﬁ@ﬁ~fy74~wFﬁ&Tﬁ@@§%%(j%iﬁbﬁﬁl)
IZENB BN, 8 BEFOMARIIZEIL 2o 72,

0.03 mg/kg/day #¥
l7/k.%@ﬁb
L (MERE) - e L

0. 01 mg/kg/day Bf
l7/k:%@ﬁb
i (HERE) - 2R L

v 18 3 B
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|l 75 P

fi £ 7 v FO—BIRIECARE, BETE, 00 - B IRIE & OSHIRT LO WV 4 2
2L,
AR DEFROIERRE, —IRIE, KREARLICHEERL,
A= 7 4—v NRBOMAEE B I/ TENER:, KEBEIH, 25 BNV B, HiE
WX BRI, MR, PEIREIE D 6 A,

H H BREA (2011): 7 == L7 VT Uk (DPAA) OmtERBRAREE G52 )

@) Y 7w b CGHAENR - 4 Bim) PR e

A ¥ Sprague-Dawley

B 5 5% 0 RO S

5 14 28 HfH

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

EUNE7/I o A RE 10 T

1.0 mg/kg/day #f
WERE - BB AE, 7V Y EE O SIE MR
M JRmERE ] . BBk ], MU ZUETA R AGH]
M RE | MR T e b BRI OER, TR (ExTEE) 1

0.3 mg/kg/day #¥
HE - AR Bk S |
M - B L

0.1 mg/kg/day #¥
ﬁtﬁ*& MR L

v 78 3K B
[ 1 M —
fifi £ FRETIL T2, —MIREE, JWERAESIAT RIS B S BEITRO Sl o7z,
%EW®QMﬁ%wﬁ%®?\E%k%Z%M6 2T 5 L5 R DT
Sfc, Fo, EREGE ThHEHE. MIBIIZREZ T A NS, EIMO~~ b
U ij“‘/\/h@*ﬁzkf i gﬂ/jw'ft mu@%ﬂiﬁf))o 7':—0
H gk BREEE (2011): 7 == ATV g (DPAA) Omtialimd®E (5 2 i
@ Y 7w b AR 1 i) PE —
A ¥ . Wistar
B 55 0 fOKIZEINL TG ok 5)
AT AEPS 21 B (L) F CIROKERS LR v &2 L CUEL .
BEFLIZ I THOKIC X 0 1E< &,
5 WM 6. 128 CCHE : KRDH (6 W) +AKDOH (6 HfH)

CD #f : /KD (6 #[#) +DPAA (6 1#[H#)
DC #¥ : DPAA (6 #[H) +/KkD7 (6 HH[H)
DD # : DPAA (6 H#[#]) +DPAA (6 JfH)
(K ED B RO 7= HEITHILH OREZ » - T 5.64 mg/kg/day
4~6 Hfind DC #E, DD #£C 3.13 mg/kg/day,
6~12 HHD CD #£C 3.13 mg/kg/day, DD £ C 2.07 mg/kg/day)

0. 20 ppm
R 8 L

N

H & W5
S NSath
S

P
v\ﬂ\km
i

BREDOEET v N OREIZHEI /2 - 7273, CD £, DC BE. DD BEOHAE R ClilE
HEINOPNEN D3 I B 317z,

T —T 7 4 —)L KRB
6 Wi - DC #. DD RECHaBENEREE T . A oumEik~oHE AR 1
12 s - CD £, DD BECHBENERE T . P omEik~oHE AR 1

S B ] RE S SR
6 i : DC I, DD ff CEIXMIM O H HIERICAL E TORH (FHES) |
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12 i : CDEE. DC B, DD RECEXMIIMD H HHFEICAND £ TOREMH |

EIK A
Bl 8 M . 6 MMORIEHIMN S 72 DCEETIX, A—7" > 7 0 —/ FERBROSGEIZRE N A 5
AUTEDS | B [El e AR OO R I T IX IR AN 2 B L 7R o 72,
fiii = —
s i MFEZ2(2013): V7 ==L 7V Uk (DPAA) OEFTMICBE I 28158, [FEk 24
DT = = VTV R OB D AR SRR, AWM EIEANR
AR AT 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.
) Y fl ~ 7 A PR (F) MERE)
* 7 ICR
B 5 J71E - HOKICEIML TR~ o 2 E (FICIERLZ I LR )
B WM HERNOHEARET
B 5 & . 0, 5mg/L (FROKFIRE)
oY . R~ o X IARB, Frid 10t
TR . s5mgLiE (F)
7R TOEREERBR T 7 A0 ML —= 27 BEUCHE S g om b (B D
% T 95 ETORMOIER, % FREEORD) 13RI~ TH T,
7 W CORRRERE, PR FRREEIC LD | RRESPEOTLEN b,
[ 18 BBk - IR REHNC Tk L 72 3R
bl 1 M EEEEEFEIIARYR S E X S,
i = K~ U Z2DFRBFITEREREICRT IIH OB 5T,
s il IR, BB, BT RS, EEZE—, IR =, $3K% (2007): Diphenylarsinic
acid (DPAA) 1BVEIREE ~ & A OITENRM & FPAXARRIC KT T8 B ARG
PRPMERE, 27: 181-189.
g Y il ~ 7 PR e (F) MERE)
EA e CD-1
5 Gk BOKICIRINL TR~ D 228G (—AJEIE < @BREO FUCITRALZ I L7 [ 5)
B G-I - MRS ADATHR 18 AT (RRAnHEIE < H&#)
PEAR 8 o e 3 (FLW) F T (AT &)
& 5 & 0. 12.5. 25 ppm (FR/K ) 25 ppm (—EJEX < THE)
L/ B~ U AL 7~14 PL/EE

12.5 ppm £ (GRRAAHE 1T < BEHE)
R~ U AOKE, HER, ERE. BEFLRICEER L

25 ppm B GREIGEEIT < 85HF)
B~ o ZADKRE, HPEER, pERE, BEFLRICEE R L

25 ppm #E (—AJEIL < E&H)
R~ U AOKRE, HpER, pERE

[ 15 i B :  —

[B] 7 P —

i & SEIIFO I A LN REOKET, BAMOR~ T ANLORBC LD b0 L HE
iz,

i i femvhl ek, B, BhT v, IIERIEORER, AHFESE, BRM EEIEA (2014): 7 ==

VT IV R DORRIGRR L RIC X 2FMomE!, [HER 26 FES 7 2= LT Ly v
W5 DR B3 AR AT WFoEE, AAT X « 2— « = AR
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&) ) fl % M
F e H=7 AV
505k . REDT—T ML HROEE
5 WM . EES0 BENSHEETHR 100 AR (98~121 AT 2 [B/A#%5)
& 5 & 0. 1.0 mg/kg/day
5 Y R 8 L
A . 1.0 mgkg/day Bf
!:_H./I/ Ej;ﬂﬁ;@:b
AN WL
o] e B . —
] 18 —
fii % RV OMRE, HEERME (IR, HAERMAE) ITRER L, 3471 —X XD
JEIR S A DI o T,
BRI R 72 < é&%ﬁmEﬂMH&K%%LkWﬁ%%@E(%ﬁ\%
S, B AOG, BEALEL) ICH 8 L,
tH i )IZRGL, /L &k, g H#%z, ﬂ%&r Vez, IR %1 (2005): ¥ 7 ==L T )L

VIRERG LTe YV OITER A, TR 1T FEY T = = AT R DORERE
BB DRRAENITE ) WHFEERE, METEN B AR AR B .
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18 Hl&6 DPAA ZRIEHRE LE-ENAMEBREROME
g ¥ M 7 v b P I
H # : Fischer 344
55 HOKICIRINL T (Bok#&5)
5 6 1AM
vxFo=rr Y7 I (DEN) 0, 200 mgkg ZMEVENE G L7 2 @M% oG
Z B4t L, DPAA & G-BAGD 1 & ICHTIED 2/3 2 555U,
& 5 & 0. 5. 10, 20 ppm
(HOKENBHEZRD D L, 0, 05, 09, 1.6 mg/kg/day)
B W K AT 20 JE

ESR/S-A- 3

20 ppm #f (DE #5477
JElg G - FAxfEER) 7. ALPT. y-GTP 1. LAP T, HEMAEKRONTY v ¥y
OIAEMHILIRTE (240 . CYPIBI T
FRRIEIR 72 L

20 ppm #f (DE $¢5-)
JElE G - FAxfER) 7. ALPT. y-GTP 1. LAP T, MHEMAEKRONTY v ¥y
OIIEMHILIRTE (240 . CYPIBI T
GST-P (PRI (FF ORI ARE DFERE) 1
FRRIEIR 72 L

10 ppm # (DE #5-)
WAL (MRERZR L)

5ppm # (DE #%5-)
R L (MREIR 72 L)

BB 0 —

|l 7 P —

T = DEN 5.0 0, 5, 10, 20 ppm #£C GST-P (MR R IIBIZ S 7= 43, DEN K% 5
@ 20 ppm FE K OSkHHREE (0 ppm £F) T GST-P (M@ R IZBIR S o Tz,
JFlIZ 351 5 8-OhdG DHIEN D, FRILA) DNA FEEOR 51378\ LB 2 bz,

tH i Ak, BRES, BAT L IEDN (2008): V7 = =L T LY i (DPAA) DEHIFENEIC
B 20152, TR 19 4EEY 7 = = VT VS R O fERE R B B 5 SR AT 5% )
Mg, MEIEN B AR AR iR B .

5 ) fl 7 bk PE o e

A ¥ Fischer 344

B 5 5% 0 BOKICEIINL TG (k&5

¥ 5- 2 4[]

& 5 &= 0. 5. 10, 20ppm (KENSHEZRDD L, FTLo@Eb»)

(HE 0, 0.23, 0.45, 0.91 mg/kg/day, Mt 0, 0.33, 0.65. 1.30 mg/kg/day)
EUNE7/I o AHE 51T

20 ppm Bf  FEAEROHIN U 7-EE 2 L

10 ppm #f  FEAEROEIN L7 JEEE /2 L

Sppm Bf  FEAEFOHIN L 7 EEER L

[l E B . —

| |\ —

fifi E o FIERPAFEICONTL, BlE4 (BHEN) IS L,

tH i Ak, BRES, BAT L IEDN (2011): ¥ 7 = =T L Uk (DPAA) OEHITFENEC

B 2098, TRK 22 Y 7 = =L T VS U O REE BT BT 5 T FE
WFFEERAS, ATRMEIE AN B AR H i 2 B
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&) ) fl 7> bk PR M
3 o Fischer 344
B 5 5% 0 BOKICEIINL TG (k&5
5 . 27 B
vxF)=trnr Y7 (DEN) 0, 100mgkg ZEERNFG- L=, 42, 5. 8, 11
AHIZN-AF)L=Frur Y L7 (MNU) 0, 20 mgkg & JEHeN s, & 14, 17, 20,
23 HIZYV AF Lk KT Y2 (DMH) 0, 40mgkg % 2 FH#5 L, j]iﬁbfa% 1~23#
I20.05% N-7F /L4t Rexs7FL)=ra Y7 I (BBN), % 3~4HIZ 0.1%
N-BEAQ2-t ke 7rtl)=tre /7 (DHPN) Z#ok#Es L“C/l’ vr—
va VB EIT ST,
5 H2 S DPAA % 27 R KE 5,
& 5 & 0, 5. 20 ppm
EURE7/E s HEhEWERIX 19, 20, 18 T
F 7252 ¢ 20 ppm B
JIFhge (st - AR B &) 1
JRANE (&R - #%0) 1. FFIO GST-P BtEAIIuEE (FFORINS AREOFRE) 1
5 ppm £
B L
b 8B . —
| P —
fifi = —
i B fEvAl Tk, BRES, BAT L IEDN (2013): ¥ 7 = =L T LY i (DPAA) DOEHIFENEIC
B 20152, TSERE 24 £ 7 = = L7 L VRS O R BT B3 2 AT ZE ) AT
U, ANaMEEN B AR PR B .
&) ) fl ~ A PE o e
PR ¥ . C57BL/6J
B 5 5% 0 BOKICEIINL TG (k&5
B 5 WIH 52 EH
& b & : 0. 625, 125, 25ppm (BRAKENOHEZRDD &L, TROEY)
(HE 0, 0.69, 1.46, 3.03 mg/kg/day, ME 0, 1.09, 2.49. 5.43 mg/kg/day)
g ¥ %% . KREE100C
TR 0 25ppm B
MEME © RAEROE LB L
12.5 ppm #F
WERE . RO L @SR L
6.25 ppm B
MEME © RAEROE LB L
IEHE nﬁ%ﬁ L
| M —
fifi % RN B ONTIE, BIFR4 (BN ([Zitd L,
tH i fEph kg, LR, BAT v IEDy (2014): 7 ==L 7 v Uk (DPAA) DREHFENEIC

BT BHF22, (SRR 25 BEY 7 = = LT LS RS DR
Fe e, AN EE N B AR AR PR B .

BB DHAENTIE) A
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&) ) fl ~ A P e (F) ERE)
A ¥ . CD-1
5535 0 UKL TR~ 7 ARG (—EEIX @O FUCIIRAE N LR 5)
Pe 5B 0 ATHR S B OAEIE 18 H £ T (BRIAMRIE < #ERE)
TR 8 B O AR T 84 i E T (—AEJEE< B
& 5 &= 0, 12.5, 25 ppm GREIAEEIZ < EZRE) . 25 ppm (—AJEIE < #EHE)
EURE7/I 8 0. 12.5. 25ppm. 25ppm ff (—AJEIXEHE) O FiffE 53, 45, 64, 85L

0, 12.5, 25ppm, 25ppm Ff (—/EJEIX<#ERE) O F 1 40, 56, 82, 76 L

B2 B

12.5 ppm Bf  (FRAGEIE < BRE)
Fy B o FFAM A g+ R Ji e 1
Fi i - RAEROBI U-EE s L

25 ppm #E  GRRMEARIE < B2HE)
Fi i (REE | . MBI 1. AR e A 1
Filtf - (K8 | (5. 8. 9. 12~14 iAiH) . BAEROBM U-EE 2 L

25 ppm #E (—AJEIL < E&H)
Fo MR - REE | | REAESROEIN U7 @R/ L

FIE R 0 —
| o —
T = FRAEARIE < RREN OV AR < BREOMEDO I CIX, TEEORAET o7,
tH i s oerk, B, BT 7, BEMIEE, LB —BRIED (2016): T 2= AT T v
R ORNEARIT < BIC K DmMEOME, TR 28 FFEEY 7 = = LT Lo U ERSE DRERE
R ERT HAMIIE ) R, AR X - o— - = ZARRASHE
B W) ~ A PE M (F, )
A W CD-1
5 HE . BUKICERIML TR~ 225 L, BRIERIECELE
BE5 WM @ESHNSEIRISHET
w5 & 0, 6.25, 12.5, 25, 50 ppm
5 W K 0. 6.25. 12.5. 25. 50 ppm BE Fy ffE 121, 132, 96, 110, 22 JC
TR . 625ppm i
FEAEROEEN LT L
12.5 ppm #F
FAEROBEN U E S L
25 ppm B
FRERERG AT T . JHF A g + 00 J e 1
50 ppm #f

REEN) O — R RBHEMEIS K 2 EEAF RO L VEERZ O BRI K OF R BEEIC LY,
BRPHARIF DILE S D 707~ 72 Z &b T EARBIME 2 INBR L 7 AT 121338 T
&% LW LCERS LT

] 18 3 Br

(1105~ —

fifi = —

tH i P Rk, B T, BLES, BT L IED (2020): VT = = LT LY R ORRIGRRIE

KB E2BMEORG, [P 31 FEY T = = LT )V VRS ORI BT 5
AAENTIE] BFJEEEE, AART X« a— - = AR AL
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14 8%

Gk 16 422 A, HREBREHFHS)

1 KEREEZEDHRERML

KETHENAR D NOREOREIZIET D BREEEFO RE LICOWT (5 1 KEH)

MR 2 KEBREAYEEE 5 1R

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

1. WEhi#
2 it
CAS No 7440-38-2
tFk /13K As
iGN VY m 74.92
BR B ToOXEE) MFEIX, S8R O, EEPEKBEEUIRIP 60 TIZ
XKz AL, —RICHSICEM L S EiKP T, ok
ETHFELTWA, EWHOKRY - F K VB TERGOL & Tl
FELTEMORETHEEL TS, pil O EFICEY, AkPizksirs
BAAMEOREIINKT I L Ebhs,
i TR b it A kAR
WERAOPEIR | SRIKEE EAEARS | HEOWRERE | AR RIS
i [5.72 2.0~2.5 4.3 3.7~4
K~DERRYE | R AT 65.8g/100m1 (20°C) | nli&E
2. ERHARROAERER
FA MR M EE, S
WEER - RPPHIEA, EIESOFE Gukko
AL TME B CESPRA. K. Pl
HALEE - AR, RIE VT RAOBE, BiRA. REA. SR, 49k
YAl A - REOBER, EES, £mRME, wEL
Y osl, HoR i O LAl
A PE B MHE: 40t
(FRR 12 4E) itEE : $950 t
3. HIfTHRUES
(1) E N A 5
PR BT ALl 0.01mg/1
7K A BT i 0.01mg/1
PRTRIi FRES 1 iR ELFYH (BoE N 252)
(2) &t F ] L HEfif 55
WHOMEKE A R4 ]0.0lmg/1 (p) GE2MMBEOEIMET 7 1)
USEPA 0.05mg/1 (2006.1.23 £ Ti2)0.01mg/1
EU 0.01mg/1
4. KEEIZHT RIS (EHEME  0.01mg/1)
(1) 233t Kk
R PRk 12 4EBE) 4,711 Hisip i 16 Hial (0.3%)
W (Fpk 13 45 4,643 Hhaih A 17 HiA (0.4%)
(2) H FAK
I AA (CFRk 12 4£5E) 3,386 FEth i 65 H (1.9%)
BESLAEA Rk 13 425 3,422 h il 44 HF (1.3%)

. PRTRAEZLZ22HOEMPEHE CFk 13 £  HERVZOEE(LEY)
o iilie: 22.,071Kg
a8 6,016,403Kg

6. MUEMOFH S ES
JECFA 123\ T TDI (24244 % PIDI 0.002mg/kg/day Z#FRE L T\ 5, KDOFHE 20%.
{KH 50kg., fEIAKE 21 /day & LT, H#EfEA 0.0lmg/1 LAF & L7z,
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T8 2

KEREHED RE LIZEH

KB EE DR ERM

% R

CPRk 15 4 4 A, BRI R IR REAGH I 2 K B E R EE2) £08
(http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/konkyo0303.htmI)
O i 11112
1. DERFEER
2R (053
CAS No. 7440-38-2
53 FK As
N 74.9
%
(HAFEMICSC)
2. YMELEHER

4L TR (03 E B OFR =ZHIL O R ZELOFR

(As205) (AsCls) (As20s3)
P FRA R ER M RE, AROREMER HBROHD E AGELITEY

CRENBORE K EOHROREY: RIS, H D
f 13N AR PR R

A (C) — 315 130.2 457~465
ms (C) - - —-16 275~313
HHE (glem?®) 5.7 4.3 2.1 3.7~4.2
ARVERREE (g/100 ml(20°C)) | ¥ 22w 65.8 Rt % 1.2~3.7
RRE — - 1.17 kPa(200)  —
RER (C) 613 - - 193
PRI B (225 = 1) - - 6.3 —
20C TOER/ERREER 1.06
ROEXEE(ZER = 1)

(BAZEHRICSC)
3. ¥f-5F% - TREE

g OFIE, BARRCH-TUIEL LTH, 8, K, =v i e lofimlFL, BAK
FIZEHTHZ LR 5, FiR, Siludek, THEKZREDRAICL - THEENDHZ &
BdbH, (H4HEMEESHE)
4. BITRHIE

AEIEEME (mg/l)
ZDOFERE (mg/l)

0.01

AR FETE, HA L TE R O /K S E 257 0.001
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i ¥4 D 1 (B 25

ERELEME (mg/l) 0.01
EANEFEOKEEEE I A KT A 1l

WHO (mg/l) 0.01P (B2MKROB3MET 7 1)
EU (mg/l) 0.01

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

5. KiEKk (RK - #K) TORBIKREF

OZKIEFEE!
HH(E(0.01 mg/ 0)IHLT
FE AR 10%3E8 18 [ 20%2 18| 30% #2168 | 40% 2 38 | 50%i8 18 | 60%E2 18 | 70% #2168 | 80% 4B 18| 90%#2iE |100%
R 10%EL T [20% 5L T [30% LT |40% B4 T |50% 54 T [60% B4 | 70% 54 T |80% A T |90% LA | 100% 2L T |3
H12 &K 5207| 4,478 331 147 84 43 27 23 25 9 7 33
-%n%;; ..... ) m.s;\;m g2 8 6 39 19 “m-f;- ------ 2 .-.-.-.; ] 2 1 9
AL #8K|) 299 267 17 6 5 2 0 0 1 1 o o0
#h Tk 3097 2,666 190 84 44 34 18 15 16 3 6 21
FDith 817 720 38 18 16 2 7 5 5 3 0 3
K 5521 5030 237 114 51 34 19 12 7 6 8 3
"i;}%;l; ''''' ) _-;:(;(-)2 018, : 2 7 15 5 ._._.;._ ------ 6 _______ (_) ) 0 o 1
S LEBK|) 298 290, 4 3 0 0 1 0 0 0 0 o
#h K 3050 2,696 165 84 40 24 15 11 3 5 5 2
Z Dt 1,171] 1,096 41 12 6 6 3 1 2 1 3 0
(B HE(E O E R )

&t 6 4EJE 7 8 4 9 4 HE 10 4EfE 11 4 12 4R

K 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

) AEFOMORIESEIL 7T EMOIES_M A TH 5,
c EEEOBEIIEL LTHEBRROLDOTHY ., YEFEKOFREICLVHIETIHZ L L
LTW5,

6. BEFE
KB FE A OMBRI V) JRFROENEEE, 7 b — A U AR RO EE I KL 3 4E-ICP
i, ICP-MS{EIC KV RIETE 5, KFEELE- ONBRIE L) JRFBRAEEEE, 7L—ALL R
JRFROLEEEE. KB AE-ICP i, ICP-MSIEIC K 2ER TR (CV10%) X, £hEh, 0.5
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Hos8

ng/L, 2ug/L, 1ug/L, 0.06ug/L, TH5,

7. ST

E MIBTH e RMEEMORMFEEORE T, TAT U >HEEE> e BE> At RONE
Thb, eRILEVOBIEIX, 1.5mg/kg BW (Eé{btF) ~500mg/kg BW (DMAA) TH
%o 2EOHREERIL, MR - &t - TR - Wk KO A - BARA MO REOMETIZIX
CEY., DO LU - i, HAROKE, T2 ROMBEERZN 2HEMEICERND, &5
WU ORERT ., AE. FINOI—XH, BH) - REFISOFRM?S 1 VATHLDNI S,
B FY KB AFXT a3 - HFHT, e RBERHFFKRKOBRIC L D8O & FRPHEAEH#
HEEIhTna, BHEPEERE LTI, REORE - RMMEMRIE - RER A « RIEOMWERTR
ERENVINLOHIKTHRESI LTS (IPCS, 2001),

B REWII, & MBI 2RBP A7 L BB DR B AEDR O
FRICESZ [ TARC IZ L 2T Group 1 (B h~DEBAM) ITHE I TS (IPCS. 1987),

EKABAERERADOTE S & REKT E RERE L ORBRRICOVWTONRY DT —Z~—
ANRBHDHH, EEOKBEY 27 ICOVTIIERTREREEINE-> TV D,

Frk 4 FEOFMEB XKV WHO @ GDWQ % 2 Jii(WHO, 1996) TiX, #EZEFHER L%
REHITHWT L CEEREHE : 0.01mg/L 2R L T2, ZOfEIZ, JECFA(1983) DEE i
Kifit7F 1 HiEHE (PMTDI) : 21 g/kg, JECFA(1989) CEEMZ 1 @ ERE (PTWI) : 154
glkg ZEIZ L, BEPKICHT HFHEGFEEL 20%L LIz ZICRH SN A EIC—ET 55, EA
BIMFETNVIZE D 105 % BA Y A7 132 X VRV VE %8 X 5,

BERETIE. BMHPOLROFEIZOVWTOREEI LD, BUNOOLO LY Z WV EKE
FEEDKOLVENY A7 HEMLZEX 723 L0, e BRBLEROKBRIER COER L
VAV HEMBIIEEBEE525LE20N0D, ZOLI SR e REREZELIZEBALY A
I HEILBRFE L 2 D5 REME L H D, E72. KL NRC (200D) TOFETIX [AFrIEEZ
E ROBUERBEFT — % 001k, B £ I3EREIMEE F V5 72D O AW R 2RI S
bhgv) LHETL TV,

8. MMIBE
B DOEKTED S L, BELBRFTR2EABICLIBEEND S, HiEdHE., T/ A8, R
AHild, EET VIS, AIREIE, ICEVBRETED, A TR IIBREERD S,

9. KEE#EE (¥)
(1) e
RIS SV T, BB AMEICE S B RO TDI F /23 EELLE (VSD) kb s kv,
ZHAUTESWIZBEK O b IR E OREEMEO BV REFEIEFHE 2 8 X 14 2 L3 BRR T
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T&RRW, LEERoT, BRUEOBANGIX., KK & RIRE L TE 57200 Re/NRICHER
THIERDEEND LT, BOLBEHOBOWESIBEL AONIRAZF SR TEH
DEMERBA N =X LDORANRBHE TH 5,
EREDPAEICETLY A7 T EARA L FEEDNR D ORHEES LEEIKNL D b HRER
EDOERENZRRES O AT, PERNO OEMEE @ 10 pg/L BHERF SN DI XETH D, BFH
TEHEEENO AT, BEEITEENLR O TH D,

(2) EHEONMBEDT
JEKBEOVEK E D 10% 282 A2EABEINTEY, FlEmE/KEEREL LTt
BiIarztnmuchsd,

10. EDthSEFER

S5 X

International Agency for Research on Cancer (IPCS) (1987). Overall evaluations of
carcinogenicity: an updating of TARC Monographs volumes 1-42. Lyons, 1987:100-106.
(IARC Monographs on the Evaluation of Carcinogenic Risks to Humans, Suppl. 7)
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T8 3 &E - HBEKERE, TLREREE (EFR:AsELT)

A - BRBIKENE, FERREAME (B3R As L L Q)
BEES - N il H
WHO BIKE A RZ A~ (5 3 7 | 0.01 mg/L WHO 2004
BN KB K FEYE 0.01 mg/L JEAE G714 2003
BRIEIENE (N DREFELRGE) IR OBEAH 1993,
ALK 0.01 mg/L 1999, 2001
H R K: 0.01 mg/L
T8 i 0.01 mg/L LL R
I (|) o 5 15
mg/kg AR
K[E (Water) :
EPA MCL (E ) 0.01 mg/L 66 FR 6976, 2001
MCLG (t3&) 0
K&E7 747 V7 (b MEE) 57 FR 60848, 1992
(B3R) AK+MIIEEI 0.018 ug/L
(%) ANEOHEI 0.14 pg/L
I EIK IMAC 0.01 mg/L Canada 2006
BRET AL YE Canada 1997
(k)
HiBit2y IMAC: 0.025 mg/L
JE:SE K 0.1 mg/L
Fall: 0.025 mg/L
(+59)
SQGuu (-HEEH - b M) 12 mg/kg
(EH)
HOKEE GV [T AV | 5.9 mgkg [17 mg/kg]
WEKEE GV [T~ V] | 7.24 mgkg  [41.6 mg/kg]
EU FIOBEK 0.01 mg/L 98/83/EC, 1998
FT K H#1F7K Intervention Value: 60 ug/L SERIDA 2000,
Target Value: 7.2 ng/L 2009
158 Intervention Value: 55 mg/kg
Target Value: 29 mg/kg
A =T KIEK: 1.8~3.5 ug/L Swedish EPA 2000
H1F7K RV: 10 pg/L
HE N KERH BR S 50 ug/L
T Gv: 15 mg/kg
RV: 7~10 mg/kg
HHEE RV: 40 mg/kg
HETEEE RV: 45 mg/kg
KIE [Air] -
ACGIH TLV-TWA 0.01 mg/m? ACGIH 2001
(B, tEAVOERLEY)
NIOSH FRERAEE (15 MR FHE) | 0.002 mg/m?® [15 47] NIOSH 1999
(b3, BELEY)
OSHA 8 WffH] TWA 0.5 mg/m’ 29 CFR 1910.1000
(%, A{LEY) OSHA 1999a
8 FEf#] TWA-PEL 10 pg/m? 29 CFR 1910.1018
(e &, E#LEY) OSHA 1999b
8 HFfH] TWA Ak THE¥H 0.5 mg/m’ 29 CFR 1926.55
(%, AiLEY) OSHA 1999d
8 IFfH] TWA IEfNATEXEHE 0.5 mg/m? 29 CFR 1910.1000
(%, ALEY) OSHA 1999c
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