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V7 2= ATy Ul (DPAA) IEEIR THEOEER ERRES) TH Y. X 1-1 IR b
Z LI hffioAK e #MEamThH S,
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1-1 DPAA Db FE =

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

CAS &&= 4656-80-8

b3 (CF) Ci2H11AsO2

HFE (MW) 262.14

s (MP) 174°C D, 165~169°CH 5 176°C (FEHE)?

B (BP) 437.9°C (THIfE) 2

51k (FP) 196°C (THIfiE) >

K fiHEE% (pKa) 4.90 (FEHfE)»

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

T 0B ) — KGR (log P) 1.88 25 C T > | 1.2 (F2HlfE)?
2.0 g/L (pH6), 18 g/L (pH7). 130 g/L (pH8) (25°C T

R (MS)

i) »
ASE (VP) 1.92 X108 mmHg (2.56 X106 Pa) (25°C TfllfE)?
EWIRRNR S (BCF) 1.0 (pH6). 1.0 (pH7). 1.0 (pH8) (25°CFfllfE)?
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% (MPAA) 1ZX 12 1R L7aALFEREE DO A e FbEW (Ffl) TH VU, DPAA 7 77fE L T MPAA
LD EBICAFIUEENTPMAA Lo bDEEZ BND,

O O
@— zlflxs—OH I%I\s—cm
OH OH
FB) 7 2= VT IVY U (MPAA) T2 =)V AF ATV R (PMAA)
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WA Z SIC Ko T AHFFOEENSI SR SN EBx b D, £, TR 21T > 78
Fo. GYLFEPHITRER O & & BITR AN S < A DM R B AL, FRICERE 30 mAHE I it
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—va U ETOTMRE. AB N7 v 7 B ETe R PIC38T 2 TRIEE L R K OV YRR 2-2
EBY THoT,
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23 13, A HFEEMM T ARG I 2 L—3 g VEREBTRE R LV E LN A FHFEKD
DPAA #EEREDOHEB Z 7 LT 5D,

ZAUE, BRI DR LT AR — U v 7 a 7B O HRER D 515 b7 3,200 mgAs/L A —
2T, ZHEY L EREOEAZEE L TR 3 M0 10,000 mgAs/L, (KIEEDOEEEEE L TR 1/3
? 1,000 mgAs/L @ 3 DD/ — A Z YR T DPAA #FIHITEE L L CRE L. A A DT KIHY:
AEMICHE L THBELZbOTHY | BILOM T AIGYRE R NG minbBET 2L, 3o
D —2ADH 5, 3200mgAs/L D7 — ANBLDIG RN Z FET HITI3Z Y Tho72 2 L3 bL
D725 TN D,

10
3
S 1
< y 4 B —
2 é . —
[
o1 / "/ e
£ ,?’ = —
2 / 7 ~
o
S / V4
L 001 / / —o— WEIRE 10,000 mgAs/L
® 3 F : : —&— HIRE 3,200 meAs/L
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3. DPAA DRH R UEIRE
3.1 IR

4C TT7 UL L7- DPAA (*C #E7# DPAA) 0.3 mg/kg Z /7 ~ MIHRRRO#E LIZFER, &5 L
T FHEMEOR) 8 BIDNHILE DLW SN2 LD, ORI EENmWEEZ SRz, £
7o MEICEE L7z & & ol FEHE M & O S| 4C R DPAA OIRNEIREICHEZEIZ 2V E D
EEZLNTZ Y,

~ 7 ADM (BREE) EEHIRICHIA LM T 2 —7 (A7 mZ AT VR T r—7)
Z U CRASR SRR IR & i & 15 43 [ RR T4 L7253 & DPAA 32 mg/kg % HA[al#E (i G- L 7= fE 5L,
DPAA [T 5% 15 43 AP KRS MASHIARI & M oo [ 5 1S B AL, | BRI & 2 B RE R Tl R fE
LR, 2RHBREOEREI TP o< 0 & Lz, Ll #REMHERRK D DPAA R T
RO 110 LIRS L BEBEML DTNITERL TV Z £ DPAA DIM~DRBITIZHIIR S T\ D
HDEEBZ BT Y,

B2 I s B OWRILIZ B LTI, 1,000 mg/kg/day & 5 & F T30 L 7= #5135k T DPAA (24F
BB ER GREROIFIMOER 2 L) RArbniZ &b, DTN TEH 55, DPAA 1T/
JE D BRI END EBZ BT Y,

Fo, BTN ONEN 25 Lo ~T L 2T v MEEBRE e MM RS 2 7= BB
BIZ XD in viro DPJEEEREROFER, & FEJED DPAA FBFREITE 3-1 ITR-TEOICT v b
I8 DEDH) 1/2~1/5 L/NE L, 32CTHh 5 40C~DIRSE EFITHE 5 Bl o KT W ho ik
& 2~4 fE T & B D b O TR AR o o, BRI OB BRI E FEIREEIC T
7w MNEET 1/13~124, & FEJET 1/8~1/16 TH V. AWRFEIxHRNT 2 WO IEEF T
FREIIRD TIRWMETH o 72,

7% 3-1 32CKTN40°CITH T D EBRIH & EHIKIED DPAA i D Huik

AT L ATy F(X108 cm/s) t ~(X10® cm/s)

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

40°C. 0~6 FFH T & kR D DPAA ZilEfREL 0.26 X 10 cm/s & IV T, DPAA JEEE7AY 1 mgAs/L

DRI 10 3B BRI 1.6m? LI0E) LIz anWINELZ RS &L 0.02pgAs RS
DD, TAUTTHEE DD OWINEREZ 100% ERET D &, 1 mgAs/L DK 0.02 mL Z KA TZ5E 1
Y35, 7235, ZORMEY X DPAA IREN KRG A FR L CERMRRIZR o7 6 KM% OT — X %
ANTWD Z enb, FEEOANRREHE (1 KRHUAN) TIZBREIEE 5128 H 0 EHEH S 4,
WY flE 0.02 pgAs & FEIS &EB X Hile,

3.2 o
¥ 3-1 @ DPAA #5342 — IR T L 912, HEZORET » M2 0, 20 ppm O TOK



IZESIN L7 DPAA 8¢5 L, BEFLZIZRET » b & [ERRIC 6 1 linE C DPAA A 8K$E G- L7- D B,
N E T DPAA ZHUKE S L7= DD B, 6 B E T DPAA ZHUKES L% IC/KiEKE 6 HfH
#5-L7- DC #£, 6 ##n7n~ 5 DPAA % 6 MMIBUKE G- L7- CD #E, 6 MiinE C/ARIEKAZK LG LI C
BE, 12 Al E TREARZES Lz CC BEZFRE LC 6 My, 12 Ml ICB T 2 Mk, /Mo e
FIREEZRE LTz,
ZORER, K321 Licai, M, /MECBIT 2 e RIRED 77 70655035 X 912, DPAA
(R D MR, /MK O b SRR 6 BB LIS LR IBICET 2 2 &L ik 61X 6 JEfH

DNICIZEseaicdittsns 2 & /Mt 225 6 6 BRELINIZKE S D HRE S 5D Z & B 6200
ol ®,
£ 1M

0 @ 38 6 B 12 8 5 104

Y Y Y Y = ks

H i ! = %4

i o¢ 2

—— i {

i i | mCC o

I _ BECD o

I— i @DC m

essssss—————— 0 DD 0 ! |

BRILEKE 6 12 Ew 6 12 538 6 12 @

(E12/3—[% DPAA DR SRR ETT . ) (* p<005)
[43-1 DPAA D54 — 45X 432 i ROV O FRIRE

MERED Z v T C 157k DPAA 0.3 mg/kg 4 BARIRE A # G- U 7o ff A, W S 7 TR 1 T
PRENCOA L, BRCBIRICE WEIS T L, RO T, B, /5. T OV 20 L
Too Flo. MHEEITRECRNB G X - R~ S M L TV e, £O%, BEIHEME
B OIENDWRFEITHR L TV 23, 168 Kfl#% & X - SREFMR M ORE TIZE— 7 D 20~
40% D JEHEMEN 2 B, MO TIIE— 2D 10% L T SBHERA KM Th 722 L b,
HIAR « SRR S O 2> b OV R ITHIRIFEC©, RSB E2MHmAEO b Y, T v b
~® DPAA 5 mgAs/kg (17.5 mg/kg) OH[EIFEO#K G- TlL, 7 BZO EEMAE SR 5 EOR 11.5%
(HFHETHY 1%, MLDERs T 1%LLT) Db FEREUX S i, Mik~O 5 MmIdE -7, Lol ktH
BT o GHEOIESET £ BIREOHELZ LD & | hOfFas TIE 1~10 BETH S 72DITKt L,
M TIE 1 B#IZ 623, 7 HIRIZ 911 LBEEICEVWMEZ R Lz, 723, EGEDK) 40% 23 RIS
TN, BFE72 EDHT RGN ORI 040 L TV AIREMER B 2 bz 9,

WEZ ~ BT “C FE3% DPAA 0.3 mg/kg/day % 7 HE#E O BEG U7l R, BEHEEIXIZIERE 00
L. Ef&ie 500 0.5 BRI e — 7 4R U CRIFIICIR T L, B b @O BERTEE 2 7R U 7o fA R
X T, IROTHEE AR & KM, /NIK, JERE, F8E. BRSO K « RIMPRER TH -
T8, Bk 5. 336 BE% £ TICBEMTIZE — 2D 1% REE TR T L0 L, g - R
AR, B8, HERA S OWEITESR T, E—ZED 10%LL EOBEHE A A L, HICHET
FE—Z7 ORI 28% b o729,

HEZ ~ NIT UC 1% DPAA | mg/kg Z BRI O# 5L, 1, 3 HZ ORI BEHEMED 546 % 28 4
— NI VFTTT 4 —TRHATRER KRIN, PIE, ERE, SRR EIT ML TV e 2 L



5. AN TOEMERMEIZTARANbDEEZ BN Y, £72. 0.3 mgke % HERE A5G L2k
7 v MO, FFHE. AEREO AR - RIARER DD OBEHEMEOWH RITER TH Y | Kb
% 168 KEHICTH, ThZ 5% 24 B D 17%LL EOFEHEMEDRTRD Hiv, R AAE R T
40% LL EOFEHEED T Hiv, AP BFERTH 572, 0.3 mgkg/day @ 21 HHKEOHEEGTH
HIAR « SRR AR R 0 D O BAHEME O RITAEIR CTH 0 | 336 RifEI#E b 2N Z i 5% 24 BERT D 22%
LU EDHEGHEMENR RO Hiv, FHCEBTIZ40% L EbdH 0 | AR ERBER TH 72, B, ok
B 5-1% 24, 72, 168 IEIZ 31T 2 Al H O BOHE I X B ERE 0 & BRI TE <L KERGIZX
STERATHZENRENTZN, TO EFE (W 2~9 %) ZMEOLE ERRETHY . BEHE
PED MEED B AFRA~DOBATHIIE R GIZ LV RELSEB LR EAVRB STz 9,

MEED 7 ~ RIZ 0.3, 1.2, 5 mg/kg/day @ DPAA % 28 HIERRHO&G5 L CEHE (529 H) DN
DPAA HEEZFH_5 & & HI2, 5 mg/kg/day BEIZHOWTIZ 14 HRE O EIE BRI ORI & IE L
7o TORR, K337 T LI, WTIORGEET IR R D DPAA B EIXAENMERE O+ T
RHEWKHEIZHY | IS/, Bl & bHEmIcmrolo, Bk E 0 14 A% (5
mg/kg/day [FERE) DIREART 2742 & RO D REORERMA RS & iR (it
HE) ROUER R () CTREKTEHAEOERWI ENENLDL, MARLENLUCHD T EITK
RS EEZ LN, F72. 0.3, 1.2 mgkg/day BETIEEGEICITIF M) L CHMS DPAA B
AN (4 £570#) L. 5mg/kg/day BECTIIANRENZIH L TEZ OMBTHESNIRELD b
—Him ot (B0 fFRTHE) 28190 5 mg/kg/day IZETNAHNDL LI RBEERTHLZ LD, &
HRBOEAIZ L D HEMSREDIR T AR LR TH D Z L bE X bz,

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

—0—0.3 mg/kg/dayE$

10000

1000 |

100 ¢

DPAAERE (ngAs/g wet)
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B g NN EF BB

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

3-3(1) DPAA % 28 A5G- L7-1EZ » b ORfET DPAA R



—0—5 mg/kg/day®¥
100000 ¢ —O—14HEEE# (5 mg/ke/day)
: —0— 1.2 mg/kg/day®t

—0—0. 3 mg/kg/dayE¥

10000 |

1000

100 ¢

| 4

DPAMERE (ngAs/g wet)
=)

[?

TR TN E

EERNE: S\ > M MO T Bl A OR

E - E B /N KXKE B
B BE BN 8 B K E B B & g g B OB O & Bm BB Bt IR S " OB
¥ OE BR B X . 1

. # ) AN >

= R |\\ N

& 4 i

3-3(2) DPAA % 28 HIM#5 L7=EZ » h OF+ DPAA J1E

HEZ ~ RiZ 0.01, 0.03, 0.1, 0.3, 1mg/kg/day @ "“C =% DPAA % 28 H R D5 LT 168 FEH

(7 BIA) B OBENIREZ TSGR, K 3-4 1237 K 5 IC&FRk O DPAA R I3 #E 5 &N
WZPE-> THEN L 7=, 1 mg/kg/day BEDOFAEH DPAA BIEEICxHT D EHEORELEZRDD LE 32 D
HYDTHY ., 0.01~1 mgkg/day OEFEFH TITAARLH D DPAA IR I G BIIZIZHHITHH D EE %
iz,

—0—0.01 mg/kg/dayE¥ —0—0.03 mg/kg/dayEf
1000 0.1 mg/kg/dayE¥ —o—0.3 mg/kg/dayEt ]
3 —o—1 mg/kg/dayEt

S 100 ¢

y 3

M -

- 10+

5 3

20

§ 1

M -

a 0.1 -

= m o g @ R R E R N BB TT LD E BB S E

S # ok OB O B OB OB OB OB £ - B OB OB R WO B e g
B K T ® E & i is &
5 5 B Bt 7 il

[X] 3-4 DPAA % 28 HR#& 5 L7=HE7 v~ b Of#kT DPAA B (168 BEHI#4)
# 3-2 1 mg/kg/day BEDFAE T DPAA JRIE 25T DA BEDIRE
55 (mg/kg/day) 0.01 0.03 0.1 0.3 1
#HA D DPAA EEED 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 @ '“C FE3# DPAA % 28 HFE O 5-LC 24, 72, 168, 336 K% DIk
IR 2 i~ TR, X 3-5 1R K 912 72 Wil O DPAA R FEITHUR N, A Bapis. ABNAG.

BCHEML, M, ik, FTEE, A CIIEERNREDK T Th oo, FM/MME STt
DORLOFRE TIL 24 FERIZ O 8 Hl, B CTITA 6 BIE T T Lz, 168 FERIZIZITAGNT, A8 fh
e, BURTE, MK TORLEm N -T2 b DD, ZOMOMRETIE 24 BFERI#ZOK 4 B E TR T L7,
LrL, ZOHOIKTFIFFEE TH Y, 24 B0 2 ARG IZMEE, WREK, BIROATH7 1,

1000 +
= —0—24F5ftE —o—T2R§MEI#R 16865/ % —o— 336RFRATA
S
E
¥* 100
X
+—
2
0
3
£ 10
"
a
=
=
1
1.4
. —o—24Hf1E  —e— 2B 168F % —e—336RFfE%
A 1.2
o
7 1
1)
08 - N ¢
0.6

A4EE R ORE

JI[L JI[L A 1E'J ?E *E ”,ﬂ'& ";% EF N ‘f;% *E T 5& % i Hfﬁ Hi %" T HE w" 7 B

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

3-5 DPAA | mg/kg/day % 28 HE#& G L7=#EZ » N O DPAA R DORERFZ AL

IR 18 H H OMEZ ~ M Z C #Z5#% DPAA 0.3 mg/kg & H[AlFE 085 L7-fE R, “C i DPAA ©
IRNARNZIINEZE SUTIEIRIZ ) D R & 2R BB A LT, FLERCIRR, 7B ~O 0 bIK -7,
Fiz, BROSH KO OFGHEMIZIEE T & R L~V SATE LT, IR IR A~OBSHEEOR
ITIXEEED 0.02% KM TH o722 £ 5, DPAA OIRE~OBITIIBBRIC I VRS TVWD &
Zz b, IRIBIZEBWT S HIRAR R ~OBITIIER TH 0 | MR 5 MR E o g
WREZ » R TR 52% (KAM) Thorzdizxt L, BB TIEK 23% S K<, I5IE Tl DPAA O HHiX
PRERSDOBATIEITIRNE B X b Y, £ T » MTIEIR 7 H 2 B4R 19 H % T DPAA0.25,
0.5, 1 mg/kg/day %05 L, 14z 20 BIZH EUIBRE L CRET v M ROBR R oMk, 4o DPAA j#
FEABIE LIS, BTy M TRIBO MR E TR 173, BMPREITA 1/10 LXK o7z 12,
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— 5 MR e B R OGS L~ 7 A0 T, HABEZ OB AER KR OR~ 7 A ThiH
ERDOIFEAERRBIIO A TF VT IV R TH -T2, P e BREIIHAR >~ T A0
RIZH-T= B, ZNHOMBEND, RSO E (BE) Lo e BT~ T, DPAA Ol
RO ~OBATIIRE L < HIR SN TWD Z ERRIBE Tz,

IR 7 B DR AMIZE L CRT v M C 15 DPAA 0.1 mg/kg/day 288 B 5 L, FeflBe 50
51 HEOBENE®RZ R A — N T VF T T 7 4 —CTRNTRER ROBENL~UIRET » M
RTUED T2 b DD, WLENEY ., PHRR, BB ORI BETEMEA 2 Hdv, PEZEIE 70
oz, F7o. 1, 3. 7 BE OV OMBEFHENEMEZ TSR, WIhoRRIZENTH, &bm
WBEFHEM IR IE R T DTz, FHEARRR D D OEHEOWEKITREERTH Y . 7 A OEDIRT
I 1 BRITHARTE 41~52%., HEDVETIEH 45~53% O HEHEEN FHAIERICH - 722y, £ D
il O HELRER C IR 0> Vg H BRFUIE AT~ 33 % M 0> V2 g H FR S R ~ %0 38% & TR T L 7=,
ZOZ LD, IR R ORI MM GRS S 7 DPAA TR T v B IRIZBATT 525, £
DA OFREITRET » b &0 HIEL | HE#% D DPAA OHEITHTRMRRICB W T L VR TH 5
EEBEZDBNTEY,

At 4 BOFAEIRT v FIEC “C 125 DPAA 0.3 mg/kg % HEEIFE OG- U 7=l . ihidE o K
SHETEIEE (WA ZETe) (AR LTS, W SN2 BEHEIXIRIERH 2090 L, HLE &b
< ERRIC IR K ONFI S i WEIES Tl LTz, &5 72 RERILICITRRE T » b o iR, (O, i
T, BB TR PEIT B — 7 E DK 4~9%. HTITAY 50% £ TR T L7z, FAERT v Tk
Mg, gL A, PR, BB BEHEMEIE B — 2 DK 30~50% DI T T, TR — 2 L 13E
[FIFEEE D BEHEME R B ivlz, 7 v M TIEERERIKROERITAEZ 8~14 HEEZ N TS 2 L)
5. E% 4 ROFAERT v FTIEEED b OYRIEREN R D T2 | BlETIL 72 < MR 7>
filleboEtEZXLNTY,

MEDH =27 A P LIZ DPAA2 mg/kg Z Hilnl B 5 U= fE 5, 1, 4 RefEIRR OB o b RIRE T
KTBREDOR 1.5 5, 2.6 [ THo7=Z 35, DPAA IIMINICBAT T B AlREME N R S Nz, F7-,
0 50 B B Ot B =27 A 9112 DPAA 1 mg/kg/day % 98~121 HERE D& 5 L= R, SiRED
b RS MR GRILERICK 71%., MK 29%) ISR S 4L, BRI G CldR ek h oFI G138
51 BRI TH 17%., 4 BB TR 14% Th o722 L h | KIEH 512 X - T DPAA 23RIMLERIC
EMT DR s, B5% 198~237 HRET 5 &, Mk o e RBREITRIEL D &
AEIZEDPSTH DD AFFF L HWIZE TR T L7223, MK o v FEOK 80% A AR IMEKIZ 4347
LTz 915

WERED 71 = 7 A P2 DPAA 1 mg/kg/day % 28 HIERR OG- L, BEHKTHL S5 HiE, 1, 6, 12
i H#12 DPAA OIRPNEREE 2 IE L7258, X 3-6 1R T XL 512 5 H% D DPAA 2 1T HARARRE R
(4, 86 . AFrbie, B, T Cm <. BG R IEE b AR R IS &R EE ISR T 2 3 2
HAL, B TIPS & I RRIRER O I R E RN A Bz, 2D X 91T, DPAA
PR XA R T < . FEMRRRMRE TRV E WS HTT v FORER (1K 3-3, 3-4, 3-5) &HL
LTCWe=, L2L. 7 v MZ 1 mgkg/day X° 1.2 mg/kg/day % 28 H G LR e E~5 L, S H

v
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%O LD DPAA REILT v MZHATHAXMRER K OB TR < | 2 OO TOMEN
EWVIOHANZH Y, BHND 1 AR LR TE X, PO R & O BRI B 1
% DPAA JREITFRMEZEEND 1 HEDT v FERILX L Thole, ZTDO XD, YLD HRHRER
O FEMFRIZIT D DPAA OEBIEITEL, 7y hOZAL LA THEWZ LR g0oT 19

17)

o

10000 —o—BE®RTHA% -
i —O—-{5RTIy Ak
—A—BERT6, A%

1000 M o BE5ETIZy AR
100 O/O\O/O\O/O\O‘O’Q /%\ /.\ A

I

DPAARE (ngAs/g wet)
%
(
\
/

o«
o
ot

0.1

TR Y YR
SEEREERR

3-6 DPAA 1 mg/kg/day % 28 HRij#5- L7z VL Ok DPAA I ORRFREZAA(L

b~ T v bolfik, mAEE W in vitro IRER TIE. AN L 72 DPAA OF) 2 B3 MERA Sy, £
6 FINMMER X7 LS L TEBY, FEITRD N7 9, £7-, DPAA Z il O 5 L
7o~ 0 ADIMIR 2 RERFEIICHIE L & 2 A, 3 K12 DPAA O A F /UK )N b3 TR S 7z

18)

o

3.3 Mt

t REONT v hORFR 7 1 Y — 4 R A A2 invitro fAEERER TlZ. DPAA (ZW 2B W
THR@EZITT, BmERITRD LR o7z, F7-, DPAAO.1, 0.3, 0.8, 2.0mgkg/day % 91 HH
OB U= MERE T ~ N ORFIRMARETEE SR 2 JE L72AE R, DPAA IZW T O KRR L 58
L7RANWZ ERALMNE o729, —J5, T ~ N2 DPAA 5 mgAs/kg (17.5 mg/kg) % H[EIEE O # G-
L7 TIX, 2 HEURBRORFIZMETIEIS 20N RKRMOILEMB RSN, ZD7H, 1
mgAs/kg/day (3.5 mg/kg) RifRIZHS LT 14 ARG LI2E 24, 4 HAUBEORT NS Z< O
DIRIS HARFNONRE N 2 BERE SN ), 2O ORMOREWIITEFRIKBLEZ T IZHD
EHEMI S, DPAA 3T = = /(b &2 T 7 b DO TIE R o 72 19,

DPAA | mg/kg/day %% 100 H[f#& 05 L7z vClx, &5 BN O IMmiEH & EEED DPAA &
KR FITHES LTz DPAA S S v, # U 7 BIIE S OREETRA L Q- EEx bnr-
S, EE A R PHEI LD DPAA TH o729, F72. DPAA | mgAs/kg % HA[AIRE O 5 L 7= ik
7 v T, JEHH2 5 DPAA, 7 v #F 4 (GSH) & DPAA Ofa&{k (LT, DPAG LHET ;
b RII=AM) 23R S A, AEF TR S 7 b FEE P OK) 85~95%7% DPAG Th - 727y, FEIR
HCITIZIE T R TOUERED DPAA TH V| DPAG (I S iedo 7z 202,
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3.4 Bt

HEZ > BT MC 1555k DPAA 0.1 mg/kg % HLEIFRHIRN G- L 7o A5 3. 168 REfi] TR G- & D 63.0% 23K
FIZ, 38.0%MN#HFUHRE S L2 Z & n . ERPRIR IR FPRiEC, IBHHEE SRS T2 2 &
R ST, £72. 0.3 mg/kg OHERE M5 TiE 168 R TR G- D 99.5% (JRHIC 48.2%, 3
1T 51.3%) 23RS Hu, 20K 8 FIAS 24 Bl £ Clopt S 2 L s PRI A H
ThDHEBEZ LN, Fi Lz & 5 (20D DPAA K « RREHE KL O8I R < B £ 26
NFHHNTZ Y, & HIZ0.3mgkg OHEIRE AL TIE, 48 Rl TG &ED 43.8% M RHIZ, 26.7% )3
FhICHEtt v, I, RHFA~OBATIX 134% Th o729,

KEZ > FZ DPAA 1 mgAs/kg/day (3.5 mg/kg/day) Z H[EIFE OG5 U7k, 72 R C&E Lzt
FD 61% DRI, 27% M FPITHEIE S 7228, JREICHE S 7z B D 90% 7 24 B AN OB
MWThHor=2, —J, BT v NI DPAA 5 mgAs/kg (17.5 mg/kg) ZHEREOFKES L-RBR T, 7
AR CH&E Lo B D 23.0% 03 RTIT, 26.5% 5 FHUITHPE S 7273 1 mgAs/kg/day (3.5 mg/kg/day)
AT D U CORER NG L-RBR Tk, 14 B B oRPHEIIE G REOK 1.2% & Hal#k 5%
o729,

Y112 DPAA 2 mg/kg A HLEIRE O &5 L 7- 38R Cld, 24 R CRPICE G- EOR 40%. FEHIZ
K 17%0e BOPEES N Y, £/, 1 mgkg/day % 98~121 AR DG L2 ilBis R 1415 2
5. BHHIRIANO 24 BT 2P AR T2 & HH OG- REOK) 34% 03 R, £ 53%H
PR S TR L HEE S LT,

BB, HIREWOFIT S 1 DOPRIRREK EZ 2 b, KEBIZOWTEIRERG LT v bR
P THRME L CEBEIND Z EDRIATND 1419, DPAA 1 mgkg & 98~121 HRERE AL LTz
HES LTI, RTB O b B IHRRE & il UCHE G- BAAT: 41~91 BITH 5 15, G T 14 198~
237 HIZK 19 b m < . L ORMERDFEF ML 86~105 H TH D Z L nn, ARMERFIZEEINT
72 DPAA PMEEHICHE S CTHMG LI fREME S5 2 bl 419,

—J5. HAIZOWTI, #ET » FIZ “C HEER DPAA 0.3 mg/kg % H[AIRE 0% 5 L 7= AL B4 iR
T DPAA OFL I T MmAE IR 2B 2 5 2 L id7n < M &I RIE FRRE O B0 Tk L
Z LB, DPAA [IFFCHITFICHRE ST VWIE TlEen e B2 b 9,

7235, DPAA DIEAMNEMAZ(EHET 23HI L LTa L AF I N (oA A o a2 Hl g SRA]) oFHA
BEZONTEN B a b AF I REREROEE LT ~ M2 DPAA 0.1 mg/kg % H[EIEEN £
5 930 1 mgAs/kg % B[RS 05 20 L7238 Tk DPAA OHERIZ R & 7228 kix7e <, ffkic &
S TILAERNFERETE T 2 BEA R 5208, PEHEES IRV LD L E X bz,

F£7-. GSH O RICIR D DEEFE (v -GTP) DOFLEH] (GGsTop™) . GSH Uiz FELEHR. b
FX L — FHIOPEIEEN R LR E B 2 B 7203 P DPAA Lt U U E [RIRER G- L2 5512,
ERLEL O EIRERIE T L, ERHBPOeRL B L RES & BITIETL TV,
W R L EDEAEREZIEERT D22 DML TWDH ), e 35 L RRICH ' L o EEA
DPAA L EAKRZIZART 2 Z LI2 L0 | IFifIZH1T % DPAA OFFEAIL T STV D ATt 2
bivd 227,
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4. BMERZIZL S DPAA DEM
41 2AHEHE

DPAA DEMERMEIZ OV T, NIOSH CKEE L8222 A0 9EFT) @ RTECS® (Registry of
Toxic Effects of Chemical Substances®) (2~ 7 A ZHEIFR O #5- L7 & & O EEIEIEE (LDso) &
LT 17 mgkg E WO ERNEESN TR 2, Zie v ToREZSIH LT = a0@EET —
ZENHELE 70> TEY, RT—XEL2MERLIZE Z A, MoDL =0.017 g/kg 2 & i STz,
MoDL /% mouse oral dosis letalis (v 7 A% O ESEE) OB T, ~ 7 AT 17 mghkg 05 L7k
IFEERAH LT E W) ZEEFRL TR, BEERIIAY (LDs iXffiE) Thol, k. Z
&b FHE TS & DPAA D538 262.14, B RO 7492 TH D729, 49mgAs/kg (=
17+ 262.14 X 74.92) L7275,

LDso (ZBA L Tl fEDOZDHRE LW IFaLHE <, BHEOME LMD ETIIAMTH-TH, 17
FEPE DRI AR EE 7235530 7 < 72y, T 072, FEMENRS 5 & Ebitd WHO (2001) @ EHC
224 |ZINER ST I b SBAL A D LDso 2 3 4-1 12, A FLEWD LDso &3 4-2 1277 9,

R e BEEWICHONTHRL L, e GRERORES) ©20mgkg, MEET M) A0 ()
WINTES) D 14 mg/kg D3 Fe/N UL D LDsg T H 75, i b g TIZEHIZIRE TG L2 35A 12138
10, BIF Lo W7V ANTHEE LSRN 20 fERE L, BEHIEICEDENRE N,

—Ji. ERE e BLAEMORMED THDHE ) AF LTIV VEE (MMA) RV AT VT VY VR

(DMAA), hUAFAT AL AFHA K (TMAO), MBENREICEL GEND TV ) R_F A
VIR EOGHE FLEWD LDso 13 b FLEHOME L D B 10 5L ERE WV, MMA Tl
2 >~ bOln, DMA TIZ7 v FOPEDENT LDso IZfELL EDOZENRH BILTN D,

2 4-1 EHC 224 (IR D & - 7= T & (LA D LDsy (E)
W RLAY | B | B | M| K m;3® éﬁg) g
[ =i ~UA | S e | &N 26-39 34.1-52.5 Harrison ef al. (1958)
i b g ~ A | BRI | OHE | BN 26 34.5 Kaise et al. (1985)
i b g Ty b | R | KE-ME) BRR 15 20 | Harrison et al. (1958)
i b g Z v b R | HE-E| ARO? 145 188 | Harrison et al. (1958)
ifi b i Zwv b | OpUR | HEeE] RRDP 293 385 | Done & Peart (1971)
i b T Jv b | ki || gEn 24 42 | Done & Peart (1971)
il 7 Sa N ~URA | S | AN 8 14 | Bencko et al. (1978)
BT hYA ~UA | S | HE|AN 21 87 | Bencko et al. (1978)
iy ol VAN Ty | O | RB | IEEN 4-5¢ 9.7-10.9 € | Franke & Moxon (1936)
= Zv | S| AP BEFEN| 14-18°€ 34 -44° | Franke & Moxon (1936)
t FRA VYA T | IR | &N 53 298 Gaines (1960)
v FEen Zv | IR e | &R0 231 1,050 | Gaines (1960)
v BRIV v b OERIE M| RREZ > 400 >2,400 | Gaines (1960)
v fedn T | R M| RRRZ > 500 >2,400 | Gaines (1960)

o a [ ZEIZRE TR G, b ITB T F oA 7t AR THRE L7,
BH; AR O G (a0 b BN . BRI BIAPITEST, IEREN; MERERNE G B RS
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C 6i LD75 {ﬁ %ﬁ—\‘j—o




%42 EHC 224 [ZNkD B > T-FHs v FZALEW D LDsy (2dk)

A FEWw BhipfE | W PE | RREE LDso i

(mg/kg)
MMA Ty M| OBE | K| RR 1,101 | Gaines & Linder (1986)
MMA Z v b OERIR e | #E0 961 Gaines & Linder (1986)
MMA Zw b BEFLIE | M | 0| >2,200 | Gaines & Linder (1986)
MMA ~ A | BEILE | HE | ARND 1,800 Kaise et al. (1989)
DMAA Z v b DAL HE | RA 1,315 Gaines & Linder (1986)
DMAA Z v bk DAL M| RO 644 Gaines & Linder (1986)
DMAA o b | BERLIE | B | RO 1,433 Gaines & Linder (1986)
DMAA ~ A | BEILE | OHE | ARND 1,800 Kaise et al. (1989)
TMO ~ A | BEILE | OHE | ARND 10,600 | Kaise et al. (1989)
TN BAY <~ A | BEILE | HE | D | >10,000 | Kaise ef al. (1985)
FhIAFVTVIZ)A e e A | BEFLIE | KE | #RD 580 | Shiomi et al. (1988b)
FNIAFVIVIZMEE AL |~ A | BERLIE | ME | RO 890 | Shiomi et al. (1988b)

DPAA [T BARFUITBEFE L WA E RILEMTH Y . DX &IL DPAA Z & e FKkD
BAICIZIEIR OGNS Z LD, KEEIZ LD LDsy DA LEENLID, FDO L 9T —H 135
%ﬂfiﬁ)’)fio

4.2 ®m~hEEH

DPAA % [E# G Ul —ixagthakin (G~ hilsgih) fEROBIZE 2 o Bk 1 1R L,

F£ 72, DPAA OFEME CTHHET /) 7 ==L TV Y U (MPAA) OFEREZRIE 21, 7==/L
AFNT IV g (PMAA) OFEFRZERIZE 3ITR LT,

Z v h Tl DPAA 5 mg/kg/day % 28 HFE5&EH#E OB 592 L kX 10 pirf 3 )8 (LR, 3/10 PE &
LT D, ZoB 1 DL EHSE, 1 VCIXEESIM 3 B B) ., MEE 6/10 PEASSETE LN 9, i~ 7 AT
1T 5 mg/kg/day % 5 HFFREIE OBG- L THAELEIT AR < 34320 50 ppm O FE TEKIZHEIN L TRk
£ 10 CD~ 7 A2 28 AHM#ES (Bokix5., 8.7 mgkg/day, W 9.9 mg/kg/day) L 7=l Tl 1
VEDSETE T -7 3,

IR ~DOE (TEOE(LEET) IXEAREZ L LI ED T v h 4330 <y 2 31323739
=7 AP 2OCTHREIN TS, LML, Smgkgday DFEO&ESGTZ » MIX 10~15 HT

FIERE AR RE (B AENEN 4N, v 2 TOHBUTELS . H S BEE%ICR->Te
Bl onbd X927 -723, F72. 2 mgkg/day OFROHEE THEZ » MZIZ 71 H H 2> Ak
FEE (BRER) 2381k, 78 A BUABRITA B CA LD K 2R o7=nd, MET » MMIIFHRRFN
B OHBILARL Y, T v F~OfkFEE (1.8 mgkg/day) TiX 21 BB OBEETHIERZR S0
FREIR XA A7y o 72 4D, EY /LTl 2 mg/kg/day @ 100 HREI O OG- T 12 JCIZI A7 1
— X AREOIEIR DGR SN2 TH Y 240 1R 50 H OMEY VI 1 mg/kg/day %
#9100 H RS 035 U=ikBr 2, MDY 112 1 mg/kg/day % 28 H IR OG- L7=akBk 9CI134T
EIRY A G TSN E S /oY it

FFlf~DFEENZ DWW TIX, 7 > T 28 ARIRRA&K GO 5 mgkg/day HE, 91 AR AL D 2
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mg/kg/day B, ~ 7 A Ti% 28 HBEOKEE G- 5.3 mg/kg/day UL EORE, 5 RO 5-0 5 mg/kg/day
FECEBEDOHENM, GOT X° GPT, ALP, #E U /Lt 7 & DTl ONE R FE 2 R+ 2 5E o -

ISR DA MER T2 H TN D 4303 LTk 2 mg/kg/day @ 100 BRI OEETHL RS
@%$ﬁ$@ﬁﬁ ZHEEIX IR o T2 249 1 mg/kg/day & 28 HRIRE DG L 7= MEED T LTI
Mot (BEHEAE, 77U Y VEOKRIEEMIZE) 234507 2,

7> hTIH 28 ARIRRAKSG D 1.2, 5mgkg/day . 91 MR H 5D 2 mg/kg/day #f THR MLEREL
RNNEIBEVRE, A~ M7 Uy MEOIK T2 O MMEM A ALz, L, 28 HIE#&E T
VIR OB FEEMREEIR T 2 AUE 3 D AR MEREL O BEIMNE 2 BT, BB 1 AL AN 8D LT

[ZxF L. 91 A MG CIEMRMERENIIEM L2 b O OF#EIIC B 137 < KT D RIEZ R L
ka“o7?1?i28HW%K&@@%@99mM@®yﬁf§m@ﬁﬁﬁEﬂkﬁ\%@53
mg/kg/day BECHED 8.7 mg/kg/day BEIZIZMIRA~DEEII /2 )~ 72 3, /L TlE 2 mg/kg/day @ 100
H [ P 5T b MR~ DR BT B TR 2240,

IO, T FCIE 28 RO LD 5 mg/kg/day BE. 91 H RO D 2 mg/kg/day B TR

DEBNL LT, BER~DOEBEEET H-OICEM L=V o REkY 78 > MENT CIE
DPAA (2[R L 72 Z{bIFER D b o 72 9,

BrEWIC DPAA 28 LTEREOEBIZ O\ TIX, A% 4 HiO Z » M 28 H MsRSlFE O 5
L7c#BR T, 0.3, 1 mgkg/day FEOREDRIMEREDN A BEITAKD -T2 23 ARILERDZEALITEI 2 & D
T, EFEBZONIEPEREMT 2 L2 bO TR, 2 ORIRMERE N 2B T 5
RIS 72 203, ISl Rae B ~ORECREIERICL2E kb Ao h ol TOMIZIE, 1
mg/kg/day FEOMERE CIFlgkARE, M CHRESIIRE&E~DFER ENA LT, [TEIOZ Lo

FRIEIR DO HBLIZ 72 < . DPAA I3 L TREBNZIRWEIEIER 2T 2 S I3B 2 biuzn o
7= 9,

INHDOZ NG, DPAA O FEZAEAHMI T « SREFHRER, ITFIRA OHER, KL &%
S22, DPAA OFMEIZITIFAENH VY | T v FORBSMENR S &N o7,

DPAA #5-H % OBHEMEIZOW T, 7 v b 28 B OE S 91 B MR 0BG 0Bk T,
[E] 7 H & T IRFLZ IS DPAA I Ko TRBL L2 ZEDIE & A & THR, ZALOFREECHBLO N 23 7
SREEMENRBO N &b, BHEMHIIRIFEEZEX N, Ty D 28 AMKEELETIE 5
mg/kg/day # T 14 H B OEIEHIEHE TR S 1/2 PLIZIRERDN A H L7223, 91 A #5650 2 mg/kg/day
BECIT 2 ARIPICIEERITE e L 9,

DPAA DBEME TS MPAA @ 28 AR A G- TIL, FX « REHHR R~ 8 T = T =
#t (15 mg/kg/day) @ 2/10 PETIHELHT HIZIREEN A DN TH Y. PMAA @ 28 HRERO&KE

Tlidm =R (5mg/kg/ay) Tb HAX « REGHRR DB DR Do 7oy N~ D 53
ELICHREARRETA LN, ZILDOREREN G, DPAA K OBEWE O %4 i35 & | DPAA
>PMAA>MPAA DJETH >7= 4,

¥, R K D REIZ OV T, 1,000 mg/kg/day &\ 9 @ HETO 7 H R G EAM CHEA
PRHFIRDIER 72 £ D DPAA IZ L% & B R LD EMEERIEA B2 DS, X « SRR~ D5
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BITHBLL o729,

4.3 REISMH

DPAA % [UE# G Ul —ix ki (RWITEME) RO 2 (Hk 0Bk 4 1R LTz,

MEED Z ~ M2 0, 5. 10, 20 ppm DOJEFE T DPAA % 1 FERIMUKIRE L7-#BR TlE. BUk&END
KD G- BITMET 0, 0.26, 0.48, 0.95mg/kg/day, T 0, 0.35, 0.70, 1.35mg/kg/day TH Y, \»
FTHORZ b —REE~ OB < | MRYEIRIZHBL L7225 72, 20 ppm £ M C T K OV
DOEEIEM, ALP, v -GTP ®© LFICHEAZ RO, MO SHCCTRALE O LGB A, Bl R
TROFRAEN I BTz, 728, 20 ppm BETHA LT HED M/ MG, MDD~~~ 7 U > MERADITA
BEODHLE TN, EBLHICHHEMBEMEN <, BB S BRMR -0, BETFHERIZZ
LWEB X Hiviz #4),

Fo, MEEO T~ M2 0, 5. 10, 20 ppm DOJRE T DPAA % 2 FRIFOKE G- L3 BTk, ok
BN OROF-FEGEIIHET 0, 023, 045, 0.91 mgkg/day, T 0, 032, 0.65, 1.3 mg/kg/day TH
0. WTHOREZ S RIEIR O HEBLL R 2> o 7223, 20 ppm FEOMECTEIE N B AL, [FIEEOHE THAAFE
MR CREAREIIARITR o 7, IFIROM B % O3 E & XD 10 ppm DL EORER Y
HED 20 ppm BETH EITHMN L7z, FEE XIXWASE & 72> TR L7- 20 ppm BEOMRE 33/51 PLCHaRE
B 58 DRA2 & 2 K A RIEE OYRsE, FNIRE OARZ HAv, 79 1 £ T2 T XITHESE & 72
> TR L7220 ppm BEOMHE 4 PEF1 0> 3 JTTHFRARE ORI I 5 7= 249,

MEED~ 7 212 0, 6.25. 12.5, 25 ppm D¥EJE T DPAA % 52 HRIFOKEE L7-ikBh Cld., flokE
BRI 5 BIXET 0, 0.75, 1.57, 3.17 mg/kg/day., T 0, 1.05, 2.74, 4.79 mg/kg/day TH Y .
WTHILDOREZ & —BORIE~ DB T2 < | MRIER O HEBLIZ 7205 72, 25 ppm BEDIE TR D%t
HE KON EEOREZREM, M (8/10 T) THHEHEAZROZ, METITZZ OMIZEH 12.5 ppm £
@ 1/10 P&, 25 ppm #ED 4/10 PETEMEALE Z5, 12.5 ppm B 2/10 PETHEAF A, 25 ppm £ED 2/10
PCCEIRMENFMIRESE N 2 DTy, WIS HEEDH DB TIX R o7 4,

F7-. MO~ T A2 0, 6.25. 12.5, 25 ppm DOIEE T DPAA % 78 HME (1.5 4EM) fokiEE L
T2ikBRCld, BUKEDNDRDI-HGEITHETO0, 0.69, 1.46, 3.03 mg/kg/day, HET 0, 1.09, 2.49,
5.43 mg/kg/day TH Y . WT ORI & —HARBE~DRE T2 < | FRIER O HBUT 2 o T2, 25
ppm FEDOMEME TR IO A Z e, M CAEFROAERIE TS B, 12.5 ppm FEOHET & 1K

FRMOAE RIS ST, 2B, EFERORE T ILBEDOBHENIC LS EEE, k&R

2D DPAA HEIEOINNZ2 ENFEIK & B 2 iz 4D, ik 8 Hvo e, =3 E T 0, 25ppm
DFLET DPAA ZHIUKE G- L, BEFLIZ TR~ 7 R L [RIERIC 84 N & CHUKE G- L7 #5 %, 25 ppm
FEOMERE CIREINOA E 22 I0H], HE TR EEOF B RIGIMNN I b ATz 4850,

ZO XDz, E~FHE O DPAA 5 (1.2~9.9 mg/kg/day) TT v h=o~ T R |TH B TR
(A1), AR, A CHIER~DORED 5 5, EWIR O DPAA &5 (0.66~4.79 mg/kg/day)

PO T2 BB INTIE S OEIE R~ DR TZ S Th o 72,
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4.4 AJE - REBMHE (REK~DEE

DPAA DAEFH - FAEFME (RMERA~DEE) B RO 2 (R DRIE 5 1R LTz,

7 v P TIEIARRZLAER. BHEROAGTESCLROFERICHEREINZTZR L Y L THRRE
BEIIALN TN EnD 2 DPAA IZIHEFEEIT 2D LB b,

AFHAEIC KT D BT OW T, KRBT 14 A D ARZRMM AR TR 7 B B £ Tfilik n &5
L7727 v b® 3 mg/kg/day B TIREEEACIZME 5 ZIRRZRFBEOIK T RA LT, ZHFEITITE
BII o T, FTo. 3mgkg/day BE TITHIIIIRE E~DRE L U CTHEEE. ERE L CVEFIRE D
KT, BHIECTIE, BIRATE 72 O CITHRPRSE T R OIEINMN A iz h, JRIK & U THEREOR B
VIZPE S 24k & MEREAE TR AR ~ D EHERY « BHEAN 72508 K0 A& UTe B LD TREMEDS S 2 HivTe 9,
M~ A2 0, 12.5, 25 ppm O T DPAA Z4THRE 8 H ) HATHR 18 H £ THUKE G L7z,
HPESR | PEVIH, BEFLRICR B e < WIRMBIZIZ I W T B e e RIERF TR & 7o hr o 72 99,

mﬁﬁ@i7yﬁ:020Wm®%WTDMA%ﬁm&5L MNFEAT L CTAEKL 1T BANB 21 H
(BEFL) £ T DPAA ZIX<#E L., BEFLZIIRE T v b L [AERIC 12 s £ THOK$ G- L7- DD %, 6
fin £ T DPAA ZfUK$ G- L 72121KiEK % 6 MH# 5 L7z DC #E, KiEK% 6 HlinE THOKE S L
7212 DPAA % 6 HM#OKIL- L7z CD #E, AKi/K% 12 ik TG L7z CC REZRRE L T 6 I
ERIRE, 12 JEEREIC 2 FEEOITENRER A FEhi L 73BTk, DPAA OEREITFRAMORT » F T
5. 6mg/kg/day 4~6 iDL T 3.1 mg/kg/day, 6~12 DI T 2.1~2.2mg/kg/day T >7=, €D
fi, JAZIE DPAA HBEGIZ L HREIMOMEIR S, A —F 07—/ FRkBRTIE 6 Hiind
DC H X% U DD ##. 12 #lii> CD #¥. DD #f THRBENREE, T RGEA~OME AR A B ITHE N L
7o S ENROIEIRE R 3R T 6 i DC BE. DD B, 12 #fiH> CD #, DC #%, DD B CEEHIL
DI HIEEIZAND ETORMBAERIZE -T2 LG, 6 HEORIEHMINH -7 DC BETIXA
— 77 4=V RREEO AR EIE A B S 472 b OO SB[k 38R O MO Z R 1L 5
nighotz st

7. Sppm DR T DPAA Z#HUKE G LT~ U ADORF 2 U TIRIALHIZ DPAA ZI1X<&E L
Tew U ZAORTIE, 7 EERLREICE N L BlEEERER T 7 B0 N L —= 7 BEUZPE S B O )
b (PR O N9 5 E TORMOIER., % FEEORBAD) 136 REEC L ~TH 0 | HIERERA
F OEZER A TR R CAR LR O TLHER A b Tz LS ST g 37,

— 5. WMEZ > b OYEYRII KR O FLIIC 0~1 mg/kg/day Z 5fiil#& O #e 5 L, f:A% 5 L C DPAA %
X< B Lo A RIS 2 B OV T, AR —eRiE IR E, A% TEREb. B RO,
VEED IR RE . R ERE. ATEBREO W TIUZ b RBNI R o T, WEIR T B BB 0 A i TRREL
zoaaifﬁﬁﬁm&ﬁbt7/%@%(ﬁ)%mw1$%4~5 WHERRFICE L oA —T 7 o
—/b RRRBRCiE, WIEERE (T8N, KEREE, b B30 R, Sf§V AT, i
. EREE) 5B, HECTITRIEAED 0.1 mg/kg/day B4 & O 2 TORRERTYH B2 Y [
& FREW TV A B L2, MECITEEAED 1 mgkg/day BEa2 & -2 TOHRE
HCTOWTNOEBICOAEBEREEII o7, L L, 8~9 BEmRF 20 C5hE L 7= 38k Tl
® 0.3, 1 mg/kg/day #., D 0.1, 0.3 mg/kg/day BETYH BV [FEBAEIZHD Lz, 2D,

18



SRR 7 AE 55 0. 0.01, 0.03, 0.1 mgkg/day % ARG E LI=F v RO T4, 8 AIIZA—
77 4= NRRBR A S U TR L7oARE 2R, 4 Bl OFBRIFFIC 0.1 mg/kg/day BEDME TS B
O BB E B LIz LAMTIE, WTNOBOREER IO AE 22172 < | wlElORERRC
mg/kg/day FTH HALTZ 4 IR O ZLITMERED R U, 8 WHEm O LALIZIZHEMEN 2o 1o, A —
77 4= RRBRIT, MR - R EMEOFHMmIZ W T, IREMECER R TEN 2 HIE T 55
B L TCLIILIFAVWLNEZ DD, A7) —= 7R EBRE L TEMTONDHOTHY , &3l
EHH OBEWAMTIZREETH 528, 0.03 mg/kg/day TILFRIFABR TEEFHEH SN2 WTHUORIEHRB

IZHEEORW LRI Y,

F7o, R 50 H H B HPEE TOR 100 HEIZ 1 mg/kg/day Z 5@l 0 #H L QX< B E W
DT, A% 30~40 BIZFEMM L 72t tERE s (B ). BmbBUS, TERES, LR (28
BTNV A WAy N

¥, ATHREROBMEBIIZ D, £ OAMGIE—RIREDE L2 & Fix OB LT 7o nREME
WY, RERROE FAOIMFIIRHETH L Z LITHEDNLETH D,

4.5 EIzFEEH

invitro FABRR TIE, 1 X X F 7 AH (TA100, TA1535, TA98, TA1537) . KI5 E (WP2uvrd/pKM101)
D 5 Bk A VT8 IR ZeR 2 BB <l MAERNEME LR (S9mix) IRINOFEEIZ) )b b TRk
FERDF B, DPAA ITERFEZF SN LB bl 9,

F ¥ A =— AN L AL —[ilififatk (CHL/IU ML) & A7z QR 2B ClL, S9 mix @0
FIEIC L O PYREIERT 2555 L, ROBREIERT O Dy (GO 20% 2 25 25
HEIHDHTD z%ﬁ%i)i@%%@ﬁ&@wmmﬂ%M®*#Tfo%mym\wmm%m
DA T T 0.92~0.99 mg/mL, HHEALERYE 24 FEEALEEC 0.1l mg/mL Th o7z, L L, BORE
[ZOWTIE, AR HAEE S9 mix IO S T THEIKFIEDRWERN DA £ DM
M CEM R E IO HBBEE L SR CThH T2 9y ETo. F v A =— A LA X —[ilifEE
fatk (V79 Hifa) T6 24, 48 KpfHL O @R A C QB RRE R E 2R L2, T EmHE
FECIE7eh oz, BEEIZOWTIE 24 REFLEE TR SN2 o 7243, 48 FRERFJALEL TV A
FETHEEN RN, ok, AADRERO LR Z5 S8 2 U7o R Cik, R R QYRR RIS
5y SLHARE O DR B S ONZ AL O IS B U 7 SRR S DFF R A B ATz 359,

invivo R TIX, 7 v b OMEREIZ DPAA Z#% 1B G U CEE0E U 7o/ MZalBR ik, B hiHifa o /)
REBRBL IR AR & A 720370 <. DPAA VMR Z A S 0 (fath) LE&EX b7,

4.6 FEHLAM

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

MERED Z > RIZ 0, 5. 10, 20 ppm DFLSE T DPAA % 2 4EMIBIOKIR G LTk 5. B DR ARIC
HERHEINI2 o729, F72, WMo~ 7 2120, 6.25, 12.5. 25 ppm DL T DPAA % 1.5 4F
IR B 5 L7 R, R ORAERICHE BRI R0 o724, ZO7b, BIEES B L %R
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IMERIBROFERN G DPAA IZIZT v N RO~ T Rk LTI AMEIT 20 &l S du iz 4549,

—J5 . RO CD1 ~ 7 A ZHE e FRA R OEE3 5 & B L7 R ORETHFIR. M. @IE.
THNR, 75 BB OIEENAEBICRAET D Z EBNRE SN TV D 359, X5 ZHERRATA D IR,
RAMAZBE L TROKS L, BRI~ X LREBRICIICE G2k 2 L HECITIagE, MECih
BT b IO ERICHEBERBEMNAHND L2720 HETITREHOAROIZ TBITHT, Al
BRFEAIKD 3 5. NFABRIEE AT 6 5. I3 3.5 AR L7z & i & Tun g 7,

Z D7, CDI <~ 7 ADOHEIZ 0, 12.5, 25 ppm DOFEJE T DPAA Z4EHR 8 HxHIEAE 18 H £ T
KEH L, o4 84 Ml E CRE T 2RI < BRE. 25 ppm ZAEHR 8 B2 D HiE, 23
Wizam LTS L, BERLR TR~ T 2 L RIERIC 84 i E CHOKEG Lis—AEEIZ B2 E L
TG D FE AR 2 3R L 7,

F ORGSR, —AEVEIL < BREOMERE K OIARIE < BEREDOMECIIIER DR A=A B AL 72 0
o7z, M < BREOIECIINTFIRRIE O R AR I A B /e NE /e v o 7223, 25 ppm B Tl
R DFEA ST BB A S AL, IR IRIE & T & & o 7= R A 21% 12.5 ppm B EORE
THEIZHEMLIZbD0, ZOFRERIITIHEKRMFENRZONT, BRREOHIANICH T, =
D=, RIFRIE BEOREIZEH L, 6.25ppm 2B L 1 BEOULELZH) 2 5120 L C ik L7
&2 A, 625ppm BE, 12.5 ppm #f TIINEG ORAERITH BRI/ 0 > 7225, 25 ppm BE CHAHAD
BRIE DI AEE DA BN L, FEMIRIREE & Pl 2 &b B AR LARICES Koo b DD,
ZOHRBCORAERIT, PIERRICB T DRAEL L KERL, BRBEOHANICH > 72 530,
ZD X HIZ, DPAA DIEL FIZ L BIEFEORAEICHONTIE, BIBRIE L BREOHEDIFIRICIR S,
TRNAAEIE < BREDOIED Z DM Ofisas-0, BMEIE < BREOME, — AT < BREOMEREC 1T /2o T2
TG, W EORBERERES BT e, £, FFIEEIC OV TITAKREAEDOHBAN
WZHDEATHST2Z DD, ZORKOMEY T AFEEDOA D= ALILHAREEDE 2 B,
E P A~DIMFPEIZOWTHEARHTH D Z L b WROMRITITFEA =X L Lt b ~DIMFiE
DHEBEZRALNNCT HIVLENH L EEZ BT,

RB. Ty MIEBPAWEDOY = F L= u Y7 I (DEN) 0, 200 mgkg % JEFEPN#EH Lz
2 %S 0, 5. 10, 20 ppm DL T DPAA ORI G- % BA4h L. DPAA & 5-B4a0 1 EHHEZIC
JTNE o> 2/3 Z& 5 BBk L C 6 T [H DPAA Dbt (T 7o e IR OO RIA AR ZE DFREE CTdh 5 GST-
P (G S I L DEN ALERE COLBIEL S, DEN ALE L7- 20 ppm (1.6 mg/kg/day) BETE D&
AR BICHIIN L7z 4492, F7z, FERBER 3 872 2 S FEHOREN AME % 4 WHIZ DT> THEZ
v M5 L, STEHES DPAA % 0, 10, 20 ppm OFEE T 27 BBHMOKEE L7255, 20 ppm Bf
DT T GST-P B EAla B % & wf, MRENEOR /AR AR FTREISHEM L, LorL, 20
OGS (BBt M, HRRAR, KI%) Tk DPAA B G L A BB (LIZA LN -T2, =
NOORERNS  OFENAMEIZ LS T v N OFFIRE OE R 238 AVER 2Rt 5 1
M (Fat—Ta U EH) 23 DPAA IZITH D &5 2 b LTz 41464763
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4.7 HRAEH

INET, VZxz=ArzuuaT7 vy (DA) RKVI7 =T )Ty (DC) EWolzdhon
Fl (K LoBA) Koz bo, ZOMEWE O DPAA, MPAA, PMAA 72 ¥ DAt FLAMIC
BT A HRIIE LN D LR, ZHHOFMEIZOWTR—OEYFE - FHERRIZ X0 [F—1H#ES
TRER L, MO REAT L7203 2o T2, 2070, ikl & OB 5 1 e FLaw.,
HEE  FEAM L O OREY TH LA FMLEWHFEOEF 18 MO b RLEaWIT OV Ttk
RBRZITV, TN O OBEEZMEMICHKR T2 e Lz, ZO5E. 7y M EOEREYZ A
WTHTZ T RARA » M L7e@tmrsBR o FE i b & 2 by, FHlio £ BB FEE O
e Th b L, e ROFEITHIRANOT A —/v (SH) ML OFEAIC L HMaRHOREEE X5
NDZERENS, BMEEOREMGBE L, MiEERBRIC LG 2175 2 & & LT,

FAREERBR CII O OHINRE 2 A & L72AS, FEBESER kR C 2B L., kb S H
SNTWHMEED—>ThHhoE M ESE Mtk (Hela i) ZEH L, BRo7RE TR
&% & Lok T HeLa M4 24 RERIRG R L7o i, MBI BKSERESRIG M 2 1 E L7z ),

K e FLAWIHONT, MR KERERTE O ER L D HH U7 50%MERE (ICs) &
Y DPAA O ICsp % J&H#E & L7=ABxf #E (DPAA O ICso, B FLAHD 1Cs) %3 4-3, X 4-1 (TR

7
43 At ERAE R (HeLa Alf)
- As D IC
IYH fLam4, feat s | (mgLy | TR
B 7 x=Armu T L (DA) C12H0AsCl =i 0.801 200
P72 =T ) T /(D) Ci3H10AsN A 0.567 280
£ 3}l i R U7 = =)VT VY VER(DPAA) C12H11AsO2 Bl 157 1
ARERILEY) | £ ) 72 =171 Y VEMPAA) CeH7As0; Tl >201 <0.78
T = =)V F R L R(PAO) CsHsAsO =i 0.0557 2,800
LAY 72=hT W )EEY E (BDPAO) Ca4H20A$,0 =X ] 0.707 220
7 = =)V AF LT LY UFR(PMAA) C7HyAsO, FA 25.2 6.2
U 7 = =)LT LI 2 (TPA) CisHisAs =i 200 0.78
N7 =)L 7L A% R(TPAO) | Ci3HisAsO FA 460 0.34
e REY Y| g G ) As0; =] 1.64 96
(i g N NaAsO —Afi 1.68 93
Tt e FHE(EHR) As20s FAifi 26.9 5.8
S SV EN Ca;As,05 FiA >42.2 <3.7
=7 &~y B NURVINE ov & 117/} Na,HAsO,-7H,O | Tiffi 83.6 1.9
IR e RLEW E ) AFAT VY AFE(MMA) CHsAs0; A 886 0.18
PIHICHS | o 4 707 1o BEDMAA) CHASO; | Tif 151 1.0
Atk Rkah T ) K A (AsBe) CsH 1 AsO, Tl —° —°
DD CHRPBHAIN
ELTHERENT | p-7 Ay =i CsHsAsNO; A 1,410 0.11
ARk e F LAY

¥ :a)DPAA D ICso & 1 & L7z & & OFXHET, AT 2 7 ¥ THER L,
b) BKRRETE 20%LL EOMIBAN LK R EERIGTELE 2 7e 72D ICs MR S L2072,
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10000
1000 (RfEDERIEED) [T (Z@mDERIEEY)
100 T H
+#H
W 10 — — 1 [ —1 [
7
g H HH o
B ﬁ L AN RREN ﬂ ]
0.01 e e e : A
B o g o+ W 1 oSsmoE N & N N o2 F 2 W 4
NN N * -‘-'% o &N N v 2T NN N E E U D
AN N N M ' N N_wv5 IS 3 o2 Ty o
Q22 3 N ¥ 2 F 222K PR R K 2T 3w L
RENShg=2, & R ¥ RERNESNZ 2 g N_55 2 &% 4
REAT AZIRLH B 2 282297 b pEzagagu8 S M @
S RE 22 U SRR 2 L S SRER® N u
HoOoH o) PO S 2 2N 25 e
NN RN o2 o<
AN T LH' H H O H 1w R
#H H = =~ N DNH -
N oL i NN N 2

X 4-1 tF AW D HeLa MfaiZxtd 2 %t 53:1E (DPAA OMIREEMEIZ %7 2 FH %)

HeLa #ifid Ti&., DPAA OffifamtEi TR © FIEAMOMHY TH oAtk FLEHD T A F )L
Ty (DMAA) LIZIERLCTHY . e RbamombiKiE (=i OIffh) Ttz i L
el ZA \ONCIMMIT AT =l b R EEM DT NEEITIRNE WO R TH -T2,

ZD XD, =MD e FEAEYOTTH DPAA Z 3T Il b #LEHOMIEEL Y bEv s
IRERIT, K 4-21R L7 T v MO N Ak (RHMVEC #ifi) 9, ~ 7 2 GIRTFHii
6% W 7= fifa F B T H D 5T\ %, RHMVEC #ifid Cix, HeLa AFEIZ b~ T A%
R e TR < BT 248, DPAA OMIfagtE oM e LA (et U v A) LR
EThy, ~ v AR CIX AN & Mo e BbamofTch oz,

F72. RHMVEC i, ~ 7 ZAFMUTFHIARIZ 63 2 Mo gtk & Mifa N b R0 IAZ B ORET Tl
M ORI BV A DA, AT =Moo b FEAOMIREENFmVOIX, =flio b &
LA ORBIN~DIR Y IABERE N EICER L TN HDLEEZ ST D 0560,

(RHMVEC #lifa) (= 7 APUTFH )
1000 —
) (E ) (=) 120
et — I B
oy 1 it 60
< 01 H sl = = e
L 40
0.01 H H H ﬂ —H = 5
0001 1 1 1 1 1 1 1 1 0 iy iy i
B8 I8 8 I8 8 = ' ' ' '
A2~ 2 32T X8 ¥ =& 0 1 10 100 1000
E%E%lJEEEelJ:gigéé —m— EEETNIL (ZE) M=I% Mg
~ oo = o~ | XEXSH —8—DPAA
oo N —A— EEKR YL (EKFNY) (RiE)
g
NN
[X] 42  RHMVEC #fifid }z O~ 7 AP AFHIEIC 33 2 & /LA O X1k

22



4.8 TILEFAUAEKORBEENE

e BILEDO TERRPREMIEE ) ATFAT ALY VEE (MAA), VAT AT VY Ui

(DMAA) ThoH), eFE LI NVEZFA L (GSH) OEEEMBIEHHFICHRtt SN Z &R T > b T
RHHENTEY 97 =M@ icShizeFE L GSH OEAREZ RRHY & U7 UHHREE B L
SHEEINTND P, GSH & 1T, ARNOBRECKINCEET 5 L L blo, AFEEmE s 7
B F I G Z TR L CRIRSMCHE I T 2 M EIC b 5T 2 ME CTH Y | MifasMS b AFEET D
23, FAEPNIZIE 100~1,000 fEEBE TEHENRL TV D,

bt N OfFEMIEE (HepG2 MifR) 2 AW =3Bk Cix, MR GSH OfE1BALEL X DPAA <° DMAA
O Z AR T S, =l M v RoMaENE 2 L7223, 1ER~D GSH IRINiT DPAA
OFIRTFRME 2 HE58 U. GSH F5181Z L o CTHAsR X 7= 68 © S8 O filaFei: 4K F S, GSH 738 DPAA
O 2B+ 5 Z LRI Sz 359, 207, DPAG (DPAA & GSH D&k, b FHix
=Af) AARL L CHIRRENE A BT LA S, DPAG OfIEEEIL DPAA OF 1,000 {455 < . HIfEP
GSH DOFLIBALER CTHEIR S 4v, BRI~ GSH IRINTTIL T L7 779, DPAG DM ~DHL Y iA S
I3 DPAA ([CHE_THRL | £2E LK 1052 < . GSH OFRINTHY A TEEE \THIH S v, Ay
BCHIIN L7z, —Ji. DPAA OHIFINERY IAAZ &L GSH OIRINCRBAIE D B2 52 T o T2
Z &2v5, GSH I L % DPAA OHIfaEEEDZ (LT DPAA OMIENELY AR BENEL LI Z ick
%O TIE Aoz, AT O DPAG (X GSH {7/£ F Tl RE TH D03, FEIFAE T TIER
HETRBIZNIR I ND T2, DPAG D3RIC K - TH U=l « MRS EME D @R 2 E e it
RO OFRRYE TlIe W hEEZ LTS 57,

B O b B E 2 S E AR 2 5 L RN e FE ANy 7 7T RMEEBD S8 7-T v
NZ DPAA 1 mgAs/kg % B[RRSO 5 U723 B Tk, IR 755 DPAA & 3£IZ DPAG 23 &4,
ARz PR S - e BIEA O 5 B K 85~95%7 DPAG Th o7z, Fio, KRR S 7 » k
DI A AT )& | Fifli> DPAA & Heigt L, =flic> DPAG @ J5 A3 HURIZ AR MERIZHL Y A 4
TWDZ ENGhoTz, ZOZ Elx, DPAG BIIAKDRE L, ZNVE FAAENTTND Z LI
IVAERLEZMOY 7 o= e #BEEWPRMERF DX R ELiEGLIZEEZDNRD I L
5, ERNT, K0 ARYE EORISHEREW MO Y7 = =L e #ZEAW~E DPAA N7 V4
FH N L TEILIND Z EDPRE S L7 202,

GSH } O* GSH &R DR iR 12 tR o D EEE (v -GTP) OBHEA] (GGsTop™) 2L 224 T
v N TTHET L7k R, STRBEDIRF17)> 51X DPAA DA S 7=dizxt LT, GGsTop™ % 5-£f
DR D35 1% DPAA LIAMZ § DPAG A S iz, Z U, GGsTop™ & 58E OB i <l v -GTP %
PEDNAEITACT U, GSH B IXABEICEI L T2 2 &85, DPAG W22E L CRPICHE S Tz
bDOLEZ BN, ZOTD, v -GTP IEMELFEANC X 220722 GSH IREE OHIINIE b 38 D a g
W59 2 AR RIB S iz 7,

DPAA & N-TEF LT ZT A (NAC) ORIFFHRLIZ L > TT v FOKREBAD D ZERITHH S
727, NAC KON GSH 1L & & ITHEIENIC SH R ZFFOH (b E CTh 508, bR OmIEITMEN O
SH #& & OFEAIC L AR OE L B X b D Z &b, DPAA @ As & NAC @ SH B3 S
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L T DPAA OEMEARB S TR E B2 BT,

IhoDZ L XD RRIZWI S L7z DPAA X, IFIBICHBWT GSHIZ LY =iy 7 ==/t
FILAWMTH D DPAG ITEH SN D8, DPAG DMK fRE 5 1F TV E F A A B BRI TZRFIZ,
AEREBIRISE L, OWTIHIFFEEREEZEZT LD LHEEND,

4.9 #HER~NDZEWHF

DPAA # X< # L7z HepG2 #RLD & L /X7 & % HEFEAIICMENT L7/ R, ME—RBLON T L7124
N EITREM ARG EYE TH DL N E I UIBOMBICE b A EEREETH DL SN E IS
—¥ (GAC) THV . TORHEITRE, FFHIEF L TIRT L, 7V ¥ I UBRPEAICEKIT D T3
RELEZONTWD Y VERIEHA 7 L2 27— (PAG) OIEMEK T 2> Tz, Z v
— BT FOFEEE Mk (HeLa) oMt IEMIuERR (SH-SYSY) TH 454188 HepG2
M Tl DPAA LISHZ S MPAA X° PMAA THIHIWER 2N B L=y, —flOMEE e R0 A F e
F#1tA%.BDPAO, DPAG, DPAA <° MPAA,PMAA D /KEH:Z A F /L CE# L 72{t&% (DPMAO,
PDMAO) . MPAA D7 = =/VEICT XV BA B AN LTbEY (p-7 v =/Vilik) TIIAERZE M
mole, T, Mle b T = = VL E KB e FLEMIZ L D 7 Z I F—EoMflzIx
VETHDHZ L ERETDHHEOLEZ DL, DPAA IZ X 2 MR ~O BB H L T\ D alHErED
TARINTZ®), Lo, 7 v MERKMEEML (WREEE) T/ I —E0RBMH 27807
HLoO, 0, 7.5, 15, 30 ppm DOIEE T DPAA % 49 I £ CTHOKEE Uiz~ 7 A TITEIEE & /MM
INE T —EIEME T OBMREIEICT 2 Z LIXTE o7 89,

20 ppm DOFEJE CTHA% 12 [ DPAA ZHUKEE L72T v FO/NKETI VY 2 VRS RIEORE
7RABUK T & GSH ARk FRE ORBUZZE(KIZ 2\ S OO GSH B E DA BB B34 5 il 32,
—7J7. DPAA 15 mg/kg % Hi[a| X% 5 mg/kg/day Z 5 BRI 5 L7z ICR ~ 7 2 D} THE—
I B VTR BRI A LI M O 7 v % o il 2 3 & LT BRME . = h e bR LA RO
EA N L RITKRT DS &R LIe 70 v Sl OB IT R & <ML TwWe, £72, 2.5~15
mg/kg & HEF G L7z 24 BRI OB LA b L A/ NMCTHEICETE L CHEICHEM UL7Z25, KK
72 E OO T OBMIEZ < L MR TITTEMERBEREZ W ET 2 7NV 2 F A~V AF o2 —Big
PEORER EA BN, ZRHDOFRERE MDY T ==L RIEEWROT AT L e RIbEW %
Tz in vitro FEROFER) G| DPAA PBILINTTELL MDY 7 = =)V F{LEMD/NMET
WSR3 DIE FIMKMEREICEEICH D —BbER LG L T= bR VA EZFHEHKT HIE
MFEZ AT D A= X LDRRE I HL, BEMER N L RIZOWT S Z OFEFEICER T 2 "TaetEnn 5
A BTz, —PRALE SR/ IMM O PR ET & MBI BAMR T 2 HE LMl K OHIa R D53 1 A
BV —ThHDHD, DPAA IZ L D/ MROMERERE XL A P L AKX = FrfbRx L RIZKD
TNF R OBERL TR L MNO I LEFRIBEOKRTICH LS bDEFEZ LN, —
AL ERIRE DR TIZ & 722 2/ MEO MR EIK T & AFMICHITE 5 L ST\ 2,

T FO/MERIRL GRRESMIRL, 7 A et A NMEOERAERE) (2 DPAA & 48 IEEIIX< T Lo &
Z A, K30 uM DOFREE THIFEEIL 50%380 L=, BEe/AKE —F Y 7 AT 100 uM DXL T
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LARSMIREEIL o7, L L, MR IEMIaERE (Neuro2a) TiZ 100 uM @ DPAA THHY
30%FEFE DOMIFRERNCEE £ . 100 pM O B EEKFE T~ b U 7 A TIEHK 80% DI A b =
LB AP Lo T DPAA (T DI MEIZR R D LB X b D, Fo, /DM (R,
7 A haYA MEORAGEZE) 1250uM O DPAA % 48 BFIE< B L2 L 2 A, MR 70% 38
L7y, JifbAICTH D N-7 B F NV AT A4 2 (NAC) ZHINT 25 & 20% DRV TEER S 7u7z 39,

DPAA Z <@ L7727 v M O/NdRRMIE (FIEEE) (2o THRFEAEIS T8 BURT 21T
STfER, bR bV ASEBIG T, WENFEER 2 A3 50 WWEX7"F FE{5F (Neuropeptide
Y) . MAEHAEICEE R EE S BT wEL T T FiE{a T (FGF-2) CTHEMRBEH EANT A b
a4 A hTEIE SN, F£72 100 ppm OJEFE T DPAA % 21 HEAKE S (5 mgkg/day) L7
12 857 > b O/NET b RIRRDORE R AF B 47z 3439,

Z 2T, AMRRSRMI N DT A Rt A NEF LT OREREMSL L, DPAA X< BOREL
Al L72RE R, 2 OB ORBL LA R OIS ~DTF R3W LA N BT, Zofh

b M EIERMEA T F R R 1~ Cldd 2 BHIBRMERO — AN LT ERIER 2/ 5851 (7 R
LAY a ) ) ICHFAEOEAER B B, HAERGES AT 2215 2 X7 B Vgt
B DO RETEML LA DN 28, 25D T A hudA MIBIT 5 DPAA DT NAC O
L IFFE TS Shiz, £72, DPAA 17 A ba¥A FEBWT GSH ORFHHEZFI X L
MNP GSH 28 S 72, & 612 GSH AL ER OB L - T GSH Z4file =¥ % & DPAA @
OB S iz 7,

TNHDRERNS NIZIEA LT DPAA 137 A b ¥ A N TERILA b L AD ER & R
1 - MEEBENTF FOFEAE « SWSE . ¥ X0 B ) UIREEER O BRI LA E kD L
FRARAE IR D FEIE LM I B A A 57 2 FIREMEN RIB S 7= ), F 72, DPAA ([ZRSE# T 2 Akt
FEMD T 2=V AFILT LY U (PMAA), B/ 7 x=/LT LY B (MPAA), 7 ==L
AFNT Ny FFHA K (PDMAO), V7 ==V AF LTIV 4% A K (DPMAO) % DPAA
ERIBRICIZSFELIZE 2 A, PMAA OZ7)S DPAA & RIREDEBZ R LIS, Z OFLEL DPAA 12
ERD NS ol 2 e D MR ~DEEILIDPAA IZL Db D EE X iz 39,

DPAA 737 v hNIMHSET A hath A MZE X AW FREEL LT, MilaNo ¥ X7 'E Y
VIBBIZ XD ERISIE Y AT LD TH D i FRER IS Z v X7 E X —8 (MAP ¥ —
) v U bR O BEIEELA R S D 20 MAP ¥ —E ORAEHR & v T3
@%%:JmmxmiéNMP%%~ﬁ@£%ﬁﬁﬁ@ﬁﬂ%ﬂﬁbk&:é\MMP%%wﬁﬁ
DPAA (Z X DWfb A b L ZIRERFOFB LR 5 RF OB LA 3 XU - g FEBM:
NTF ROBMZHI L TWD Z N BN E 7o T 889

PLEDORESITITICT » MMEHSRT 2 hath A R THRLNTZEDO Tho72Z &b, B RO
FRALAIIE 2 IV C DPAA (2 X DI A2 se B 0 5l 2 3 A 7=, 8 U 7= fliask X T98G (7Y
7 HFEHINENE) . U251IMG (7Y 7 2EHIfEAE) . 132IN1 (7 A b e ¥ h—-=), SK-N-SH (FhiFHnia
JE) . HepG2 (IF#AHIKAlIG) . MCF7 (FLIRE HRAMIE) . AS49 (g kiifi) Toh v, ST I13M
RO TR E BN B DV R L 72, OFEH. DPAA IE< fBIC X » THIKBSIEIEHE N I < A BT
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DiE, TI8G LN U25IMG TH Y, 52N BALILT-DIX, 132IN1 T HepG2 ThH -7, fhhd
HEAE Tl DPAA 12 K 2 Ml (et RIT A b o7z, -DF D . DPAA OFZEITMMRAEIZ LV
LGS O THY | AEFHE L7l FCIdfrc 7 ) 7R EZ o moiiacd 5 2
EDRHLNEIRST72%, 6T, B MMEHEKET A et A MITZ v MNEBEEKRT A a1 MZ
< B X DPAA DRI T HIPUEN Finr o 72 9192, —J57 T, DPAA T X DA 282>
WTIE, DPAA 78 MAP ¥ —EBRX 7 m7 4 X —BOREEERIZF R+ Lz vl
WD Y Ay 7T IAREDNIEFET 2 Z ENERTH D Z ENRH LN E IR oTz 929,

Z L C. DPAA DR A~DEBIZXIT 5 TFI) - IRRINEM 2 IRET 57201, TA hadA
NOEFTEMEALZIEE LTIRRBE LI ZA, FURMbAI LV b F A — VB2 F T oEHSREFL— |
FTHDLU AN T a7k (DMSA) ° D-X=37 I >’ DPAA (T X DHIHEAN O R HEiEEL
EIHIT DM E L THZITH D Z EBIRIB S iz 9,

Fio, AROERBICEET2WEDO DO TH DX T « X X7 HORN~O LR TR
DOEREDRINE 2D ENREBEZLNTVWDIENLE NOX UBIRFZEA LTz~ T AfhiE
FHBAER (Neuro2a) % VTR L72#E S, DPAA OUINC Ko TH VBIE T ORBIAHM L,
By e BURTENEIMUIZZ 0D, ZOA D= AN LD EBOAHEMEDN RIE Sz ),

S bIZ, DPAA B GHZ D~ 7 ANIZEB T DM EME O ZLIZ W T~ A 7 a2 AT ) X
EERAOTHRE LR TlE, RO #%E Lz~ 7 200 @BEEOFBITIR) T, K831
VN 4 mgkg L FOHFRGETHIML, %58 8 mgkg UL EORGETHADT2HLNBIEIN T

18)

o
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. BREE
EIEREOE#E (4.5 mgAs/L, T D% DORKA T 1.3~2.1 mgAs/L @ DPAA) WS- A 70
o DETIT VR 2 FEICER SN FRETOESEREETH D, Tk 8 LKL 13 475 36 A
PWEELEZERHY ., 9B 3 ABBRICHETE LT\, F2, 2183 A0 55, 2 AT A FFA
ZMALTEOT, oo 1 NS AL 13 FRICEH LTz, 7o T, 11 7 30 A2y A HFK%E
RGN L CWZ BB R S 0 . B RIC K HHU N KIGYD R ST Fmk 15 45 3 ARER COJE
FEHIZ 14 AN THoT=,

51 BEZERE
(a) HERZEHPL L LEZ-BEEK

Rk 15 4E 4 HIiC, A HFOKEZSA L Tz 11 #0830 A28 AL A 55128 1 km
HEAL, BRI EIREE DO B (0.14~0.43 mgAs/L, % D% DA T 0.10~0.23 mgAs/L @ DPAA) A3
PO S is (B #is) o 12 #4744 A 35 AL A H 7 OB 300 m LA O 88 i
185 N&ktgel LT, MiREH0 & Lz 26 T H OFERIT-DUN T HBLIRIL O FHAR 23 K Ik b >k
PRAEFT CHME 417z 0, X 5-1 1SR d S HEZIE Lz & 2 A, AFFKREHRAL TN (BUF,
AFEFKEAE) THRADEE (p<0.01) IZEN-2ERIZ20EHAHY . X 5-1 18T TH

>7,

100
——AHF(28N)
---O--- BH#ig(35.A)
80 —A— BEBE-HF(99N) L
SN EBER-HE 4+ KEGBIN)
. —O0— BBER- KE(29N)
S
M 60
m
H
S
K
40
i
I
20
— .‘\. ~_._ "
0 M o . 0 :
*ﬁ%ﬁﬁ%ﬂ%%iﬁzEEa%HEMﬂ%%E@&:%
5 h »N & R = F 82 £ 68 B B I E T 8 R
B 3 = Iz I M M o) MmN D E A H D
H Z bl < & =] oy B E E N H Iz
. %) i A DY & W H h h 3 3
A A .z VAN Iz T & L
5 5 H < Ly < Ly L %
o) A T W (A % C
3 L AN

Ly

B 5-1 ERICAH DI APER B RIER 72 & ORI B
(AR CHEICHE A > 72 26 TLA 11 20 TLH O B FAER 2 HBLRE 2 @RISR LTs,)
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AFFKEHZE TIE, LA - 500F D, FAEZD, B, FRICHDBALRWN,
%, ATV - B TF RO 50% L EOHBIRETH LU, CFEAFEZIT WV, [E, BERE 72
U, BEEL 0TI VDD 40% L EOHBIRTH bZ, —T5, B LA O FKEE TILEA
. MDA« SHO0E NS, FROBAIVED 10~16% DHBLRTH LN, b OB
FIZJELE O FKEME LRRETH Y . AHFFKEHAED LWL ODDIERD LA -T2 A
BB o T, T DOFHAIT DPAA IZ X DH ARG YN HE ST b FE M S a7z 728, #uBElc
LA T ADHELEZONDN, ZOREZERLTHAHFKBEAE TCOHBIRITE N EE X
bIvd,

ZNHDFZDED S TFERICONTE, AFFFKEAED 12 AR ARERCIREZEIC L > THRH
ZHIET 25 & B (1~2 @) TR - E L, IBREECTHAT S E 1~2 7 A
THOMERSHBL L, £72, A H T2 D/KEKICIAKEZ YV #x TU%, BUREHFIZOWVWTD
FEROUENRHZ BTN D,

AFHFREHA L TORWEER 2 AT, BRIERITA SN o7z %,

(b) BEZEICKLDEKRMR

AR 30 A 27 NZOW TR 15 44 A, B #iIR0D 36 A2V TIE 5 A IZHfEN
FIEEME R OB R R EIC X 2280 F i S i, BIERHAIIZIEI & 272 it fix e o 7o %697,

AFFFREAE TIE, EREBE TOREDOZKIERZR EBMZ D L, KS5-1ITRTELIIT30 A
H 22 NICHARAFRRAER OFF A D 0 | IZaEE, 56D & MU O W FfiEEh R 5 72 & o /NMFER 23 20
A, BRI I A7 o —X 28 16 A, BEREEE (KESCFRIR) 289 A, HREREEN S A,
BRI EN S NChH o7z, Fio, 12 FO/RRE 7 AH 4 N THIIBEEN Bz %,

—J . BHIED 36 ATIiE, /MIERA 4 X (11%) . 95 2 NTEBRHRE I I A7 n—X X
DEFTRB &> T23, 2 NIMMOTFHOTEE P T, oo 1| ABREDIRE CTh - 72 %,

D%, AMIX, BHIX D 134 N E THREEZEOXMEE Z ik LT H PR RIiEk oA 7T A
FEITITZ & A SHINEZR <, A HFKBMEOAFT REEITA S L < AFTRSRIE B Hi &
B EHEE (p<0.01) IZ@EoT2 9,

# 51 EEBZAEIC X DR ROEE 0%

B IR Pt R AFFFKREHZE (30 B s (36 A)
A)
HOAXAARRIE R 22 N (73%) 4 N (11%)
CNERERR (IZE, SHoE ., MUK
P ETEREE ) 20 N (67%) 4 N (11%)
< REARFIREE X I A7 m—X R 16 X (53%) 2 N (5.6%)
- MElRPE S (RIECANR) 9 N (30%) —
- PR pEE 5N (17%) —
- FLER R 5N (17%) —
- FNRYREE U PNGE PN —
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(c) £FFEMPDEREE

AFFFREAFE T, R 1544 A 17 BT 19 BICEEL7Z 27 AH 10 ADJR S 5.8~104
ngAs/g O DPAA 3R S 4L, Wihvd 3 ARFE CTOREE Tholz, £/, 6 H 7 HIZERILL-E
5213 25 AT 12 AT 3.3~942 ngAs/g. FJNTIE 18 AT 11 AT 141~2,067 ngAs/g O DPAA A3
HE, 20554 KT I~2 FE/1ICHE L TWE NETH T2,

B H5ClX, 5 A 3 HIZ36 ADREZERILTCY 7 =2= VT A ALEMERE LTI 2 A, 17
ANV T 2= VT Iy ALEDRRE S HLTE %9,

5.2 DPAAIZkBBEEFZELEZ SN HMEERK
DPAA (2 X DR L 2 2 DN DHMERIL, 552, WO WEEESE (NMER) . &
BEHRE, 3470 —XRAENEZOLND,

5.3 DPAAICKBREEFELEZ ONDERETROE

A FFKEAZE ORI TIL, Wk 13~14 FEIZ DPAA 2L 5 EE 2 BN 5 5D DOE 72 EOSERM
FIOTHBL (F1F) L) AR B o, 2072, A HFKEAE 30 A& 3512, DPAA
2D EBZXLNDIEROYIERHHOHEEEZ LR L=, 2B, AHFOLHFICH T, AHFLY
% DPAA OFFEHLFITEWMLE (HUFKFRO EFfil) 18 5% (X EF) TH DPAA T XK 5/
JEIR & B2 DIVDIEGIDS TR 12 FITH AL, E D%, TR 12 4 6 HIZHF KD HIKEAR DR
AT TS, LonL, X EEBIFFORA LIFRESCRA LITEEN35-> T 53, DPAA IR
MAHATH D72, LD bR LT,

Z OB, BEZEIC L AR RITERD bl b OO BRIERN o T2 N, TEROF 213 H -
7275 DPAA Z & T K OB LART b DIER Z5F 2 7o A, —i@tkE D HBL TH&do - Tz AL
BEAIEZR SIS K AMMOER BIRESND AR ENRH - 722 & 0D | JER OB AL D JER D
HBL, HFKDOEFAKHIET & DR OYEEMR, EFHEE T O IER R & O Hir Z Bl 2 -
T AR AR R DR & B L1 U CHIEREI 2 HEE Uiz, 72, AN TIERA & TR 208
2 ANV =g URIEFITIENZ LS A TORIERD S B RE L7270 &/NRORIF R 2
HeE LTz, 7eds, WIBSIERICBI LTIt BEAEE & OXBIR DN — A b o 7o hdy, LMl
S TRHl 21TV, AR OW TS RO DORFNCHERE L7z, £72. DPAA DIFTEE =T ThrbH
JERDHBLT 2 E TR O XL RS 5 B2 b0, ZOREZE L THLEEMOF M L 72 -
TW3,

4 5-2 D EBIZ DPAA IZ L% &5 2 B DIERDOFIFERF 0 B0 2, TEIZ A FEFREM T
KIBRT R 2 b— a VBB R L 0 15 5072 A HF7K0 DPAA HEEIRE OHER 4R,

2B, HFKOBAMIENIIHECEAN Z L IC e 23, BRI 2R I 2 5089 5 & A FE
ESNDFREMEDN D D Z L5 R 11 AFRITIEBRICEH LT e AL PRk 13 ERKELIRRIC B %
Bits L7z AN 2 BRI TR A KL LT, £, TE:D DPAA HEEIRE OHERIZIL, AT
FEAEHE T AKIER Y R 2 b — 3 3 VB BURITICEB VT, VBRI TO DPAA OFIHIRE % 10,000
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mgAs/L, 3,200 mgAs/L K T} 1,000 mgAs/L D 3 DD/ —AZHEL T, AHAOH FAIBYE FHH
L7z RE2 R Uiz, BT v, SO FKIGYRE R VGRS M b BERT 5L, 3o
DY —ADH B, 3,200mgAs/L DY — ANBILOIEYARIE FHT 53R Y Th o722 E03H 5
M7 > TN D,

Rk 11 TR A HFKEA L T ADHF T, DPAA IZX D EE X BNDIER KSR
< HHNTZ NOPIFERHIEITRL 12 4F 1 AEHT, TOREETO A JHF/KD DPAA HEEREIL 1.1
mgAs/L (0.14~2.4 mgAs/L OFi[H) Th o7z, U, IRA MO N THIERDHZ B D L 912720,
FER D & o T2 NOFHLL BITFER D B35 £ S 222 T2 DI DA B 1 B DR 13 4
2 ATHY, DPAA HEERRIE X 1.9mgAs/L (0.2~5.1 mgAs/L O#iFAN) Thotz, IbEN-TZA
DRI DO NS 2 L OV 14 45 4 A Th o7z, BREAKOEIITHIN & 15H %
M0 IR WHEN 72 X Z — 3B B LT,

— 07, R 13 FRREFELIEIC A P KO ZBhA L7z AOHTRWANIZHK S 7 B TRERB BN
TEY ., ZTORO DPAA HEERE X 2.6 mgAs/L (0.4~4.7mgAs/L O#iPH) T, DPAA EEENE -
72 2 B BRI CORIEICHE RO\ LB 2 b b,

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

DPAAIZ& B EE A DN AIERDERIRESH

BERISEMFLE,N KA
OFpITEICITBEICERA

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

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

52 DPAA |2 L% &35 2 BIVDHFHRAPRER DR R SR 07 & DPAA #EE IR E OHER

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

AFFFRD 1 BY720 OFOKEIZOWTIE, K, BE -
THREFERZ AR 2 EICHE Y THAEDN RSN TV, WIS BTN (I y 78 Thy ., K

a—b =%, TR, I KEIDEL L

KR BEIIAATH 72, ZOTD, FTROBEEEZZEZICLTHE 1 MRG0 OKEZETH

L., 527 TEIICAIHFKD 1 BYE7-0 ook (Lday) Z2RKD, ZhEEROABN
7= N TR, TR DI B 725y o 7o N TIEEOKH IERFO DPAA HEERE & 2 U, FE2 A&
IRf DR SUTFEERE (BMI=22) THRL T 1 HIKHE 1 kg 24729 © DPAA #EHuE (ugAs/kg/day)

BRI LT,
Rk 6 N AR AR TAA AU A SR e R 0 (R B A AR 100

Exl

Rk 14 R IR B AEE O R FRR UL A

TR 15 4RI R - SRaETRA TR 10

() AARR =Y IRE o & — e 4 1Y

52 A FEFKOEARIL & FARARRIEIR OB (BOKEDZWIIR)

1 HY720 OffkE (AL ; #) ROk & FRAX
No. K BRE | Ol W | KEIDE | (Liday) | FEROEE
1 4 12 3 1 0 3.1 (+)
2 4 4 2 4 4 2.6 (+)
3 10° 0 0 0.5 0 2.1 (+)
4 6 0 2 4 0 2.0 (+)
5 0 9 2 2 0 1.9 (+)
6 1 9 1 1 0 1.8 (+)
7 6 0 2 2 0 1.7 (+)
8 0 5 1 4 0 1.5 (+)
9 0 5 2 4 0 1.4 (+)
10 1 15° 0 1 0 1.2 (+)
11 4 0 1 2 0 1.2 (+)
12 2.5 0 3 2 0 1.1 (+)
13 2 3 1 0 0 1.0 (—)
14 3 0 1 1 0 0.9 (+)
15 3 0 1 1 0 0.9 (—)
16 2 0 1 2 0 0.8 (+)
17 2.5% 0 3 0 0 0.8 (+)
18 2 3 0 0 0 0.8 (—)
19 0 2 2 2 0 0.8 (—)
20 0 1.5 0.5 0 2 0.7 (+)
21 0 3 1 0 0 0.6 (+)
22 0 2 1 1 0 0.6 (+)
23 0 0 2 2 0 0.4 (+)
24 0 0 1 1 1.5 0.4 (+)
25 0 0 0 1 0 0.4 (+)
26 0 2 1 0 0 0.4 (—)
27 2 0 1 0.5 0 0.3 (+)
28 2 0 1 0.5 0 0.3 (—)
29 0 0 1 1 0 0.2 (—)
30 0 0 0 1 0 0.2 (—)
W aldfHE (L) 20y 7THEAICHEAE L CRlfiiz G bei,

(+) :Hv,

(=) :72L

FP O No\FERFIROEF S L I1TRR D,
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ZOFER, PHXARSRIER OF ML 1 B 27 OREUKE (Liday) & ORIZIIHEHFRIICH E e
BE (p<0.05) MAHALTZA3, 1 HIKE 1kg 472V & DPAA #BHUE (ugAs/kg/day) & ORICITAE
PRBE T e o 7o, DPAA OFEEESHRIHIZ L\ ), TR IZ D 7220 AGEICER > TR D & FEIR
DA L DPAA R & OMITITRHE LIZBERN A BT, FE 0 O NFETITIER DO A S e h-o
72 NE D B0 720 DPAA BEUE TIER DA BT & D 77— A 13% < | DPAA IZ X B JERHS HEBL S
LEMELZHEET 22 LT TERbole, o, JEROAR LT N TIINFERE], JERDH B 7
730 T2 N CIROR R FE & CIlICHE L 72 DPAA OB FEREEZ KD, 2 LIEROAHE L ORHE %/
AL, 61T, ABRICHE D kol (FE) | GBFEIC &2 BEE (BERE) & o #BA b2 B E
R TR B T2 03 DPAA B LIEROFEIZOWT, AL RRERIIG LN -T2,

ZO XD ITIEROAIE L DPAA EHUE & OBIfRH 6 DPAA IT X HIERS HBL T 2 B EE 2 HEE
TERDSTEN, ZORKE LT, EADEZEOENOMIZ Y, BOKEHEEDORHENIDRH Y |
[ & B 0 FRARE O [B1E 0308 25 O R R oK R A2 0SB LT b D Thedr o7 2 8| 1 RO &R
BENTHERSTWZZ & B EDKS (DPAA) MM SH-REEOERNSHE R I8 £h
TV Z R ENERE LTE LN,

5.5 A{REH D DPANBE LEROEE

AFFFREAFE TIX, R 1544 A 19 BIZEEL72R2> B 6~104 ngAs/g D DPAA 73t &
AT, Wb 3 HRERTORAERE T, 1L EANCEE L, A HFFKEHA LR o T
ANETIIRMIE Th o7, £72, 6 A 7 BITIFEESLFIN, BMAEHE L T DPAA IR OHE 1T
b THEY ., BEEORETHLEMIZIZDVZRVA, DPAA RSN TV, 20Xk ) RllEix
AEAFREIF D DPAA Z2XA F~—D—L LbDOThHY, 1Z BOAESEREOHTICADTH
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B hSEL OEREMW (T v b, ~U AR E) TIHENTERE (LAY 2 MEEO R A1
b H#Z LAY (Bl OFT ) AFAT LY U MMAY), VAF LTV (DMAAY) ~ EJER
R L TRIMCHEIE L TR Y | AT IHLOIRE L 725 DIX = lid v F# T, AAMiD b R iT =AM
SNTBICATFULEND, 7y FTIEEHIZHEMD N AFAT AL FFXH A4 R (TMAO) %
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DMAA — TMA &\ 9 X FALZE S L FEREDZACIZ - TERMER BT 2 alRetkl/h v e &
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R, W, MR, AECORIRE R EORE~OFE, TR Bk E, B,
RAGARRE R DIFEE T K 2 BRI E 22 & B EER & L TIREOAE L aRLE, R
PHARRRFRE R . REE S A, RATEBR AR EDV G STV D23, FRARIER IS B3 2 W 134 72
W30 Zzx LT, DPAA Tiied b /- BT EBREh ) TR, IR OMESESR, ik, & b
TI/IMMCRM R & H1u & L 7o AR R~ DRI TIRIE IR E S ATV,
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FRRRIEAR 722 D R B R E A KIZ K D IR 7R 72 O DI R EE 72 35 803 % L B2 b s s, R
TR Fba (e ) OMRARRER 240D TR L, DPAA O HURARRAER & Hid
HEER6IRTHEY THY, e F AW E DPAA TIIRAL D M%< A HFKEAHEITH
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6.2 DPAA ME— RIEERZR

7 v hTIE 5 mg/kg/day @ 28 HEBRGIFR OG- THENA LN Y, ¥~ AT 5 mgkg/day
AR BT 2 £ T (K S EM) REER 0BG L CHRTIEA DR T 3032, kR~
DB THOEEET) X7 v b v TR PILTH LI 422313234640 gif oo LR X
T v hTlRRbBLEL, T v D 2mg/kg/day @ 91 B FFEHIFE 055 TrRE oK -5 ek 238
BLUA, MECHRIER T A Do T, 72, 28 HEIXIE 91 H#E- L7277 v h TR LN
MBEBTHLNTZHEBITMRICRT 2B (N bV REDKTRE) Thotond, ATk
KA~OEBIIAGNT, 7 M CTHREAOLLGHIM2 28 A& 91 A i TR M ek Ao B 1% i A
RODFINTIE WD BT, ZILH DFERI G, DPAA ZF~F L L7 7 v M T, 28 HIH
DOF% %5 CHERE X H1Z 0.3 mg/kg/day, 91 H RO 05 TlERE L $12 0.8 mg/kg/day TITHED
RN SRR S T,

7 v MIERKIZIRIN L7- DPAA % E#IM# 5 (0.23~1.35 mg/kg/day) L 7=3kBRCld, (REEMD
N & AT, A~ DB A B, BRIERBEEIIMEIZ R < BLvz 3, MRERITW T ORI b
B oiiemnolz, Fio, HETI/MEOEM, T~~~ 7 Uy MEDOWD A B2, &R
PER 2L | BE B0, BHERERIZZ LWL EZ O S, <7 TR Lz
DPAA % B 5 (0.69~5.43 mg/kg/day) L7-iBRCi%, (RESMOME & BligE RO M, A
BAORBRZGIL, HUKEOENIZ E S DPAA HEEOHIC X 5 AEFROMKT & A LN,
RIERIT A DI o T2 09D, Z DT, 7 v v U A2 DPAA 2 BHII G- L= 56 0@k
I OMHERICIR G D B2 bz, 2D ORERN D, DPAA Z#EMMEEG L7277 v bO
HEC 0.23 mg/kg/day, T 0.65 mg/kg/day, ~ 7 ADMET 1.57 mg/kg/day, T 1.05 mg/kg/day Tl
DI L DR STz,

IR D Z v o~ 7 A YLIZ DPAA Z 4 b U723t B B 42299 DPAA (TI3fE AT TR
BRNHDEEZDBI, Ty FTREROE FOMBILREE~DHENHZLNTD, £ b IR EE
BT D IR BICE 2 b0 B2 bl Y, £z, A% 4 B0 7 v MOEHIRO#EE L
AR TIL, DPAA DFFANZIBWEMHIEHZ AT 5 LITE X bNRh o7 9, AR K O AN R
KEMNLTDPAA ZIES B LR T v O —T 07 ¢ —)b BT, 325 A0 5 & g
YITVERE S BRI RSN Y, =TT 4= FRBRTOZNbDEZ ED X H I
IR 2 M DWW TTIRED R D B O D, [RIFRERICIS T 0.03 mg/kg/day TIXFEEDO W & A3
I,

—7Ji. DPAA ZHUKIZIRIIL T » M2 2 4[], =7 R 1.5 FMEE L THRAEROA E R
MR LTS L2 o7 Z LB DPAAIZIEZT v b RN~ T 2T 53805 AT 720 & flkr
SNT= B, Fio, e FORIBRIE < B X o TS OMERE CHEBNREH IS S B4 T 5%
MDD~ T A Z DTGB T, — BRI < BBREOMERE & ORI X < BEREOME TS O R ARICH
BRI e o T, #RIGARIT < SBREOLE TIINFIEE OB AERICH BERIEMN A by, HEK
XA BT, TARBEROHBENICH D Z LMD, BBAEOR L HREICERIT TS 2
LI TERD 7259, DPAA ORRIRAEIT < B X D IEHE ORI b R ORIEEIE < B &
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RESERDZEBEER, SORIMPVBELZZ DI,

t h~DEEIZHOWTIE, DMHOINEE 2 b & L7 AR R~ OB IZIZREINTE D,
Ay 7 (BR) BALTHER STz A HFKEHE O—H Y4720 OfOKE)H DPAA HEHE %K
B, SEROEEE L OBEAZ G L7225, DPAA IC K AIERAHEB T 2 BREL2HEE TS Z LI3 T
inole, Filo, MIRRR, B2, NOARREHRE LIEROFEIZOWT b+ T — 2 38
<V ABNREERII/ONLNoT, Lo, JEROWIFERF 2 RER PRI BB 92 LER o B
PRAAZHER LT RIS R e TE LV RWIEHIN S A P K Z B L Tz Ao H T DPAA
W2 BEBZONDIERD RS B ADITE ANOYIZEEHIT R 12 4 1 HEH T, ZORRTO A
JEF R T AKIEY S 2 2 L — g VEIENT ) 5 R 7= A HEF KD DPAA HEE 13 1.1 mgAs/L
(0.14~2.4mgAs/L DFi[H) Tohotz, Flo. FEDONTERD A DBND X 917> T DIFFRL 13
£ 1 HE T, DPAA #EEIREIL 1.9 mgAs/L (0.2~4.8 mgAs/L OFIFHN) TH V| fix b AIFEFEH 3 E
Nol- NITER 1444 A ThH o1,

INETICEREY~DOFMT — X IZ oW TE, BEICHYRBREOEERM LN LD LEZ bR
HR, Bl L7k 90z, b N EEREIY TIX DPAA IZL D EE X BNDIERO HBURI N R 72 > T
WeZ b, B FOHRP G LGEIE, EREM~OFEET - bBIEL OO, b FOMAEE K
AKELTYAZRHbZAT O DREELEZBND,

7B, BHATOARBARIIT A HFKEHABEOATRELY SAE (p<0.01) IZEr>72bD
D, B HTH —EBOE RIS FHARRIER 23T DTz, BREEA TiX B HIKIZB W T A =X
LOfRHZBHIE LI ABRY R 21— a v Z2EL B, Ay I 21—y a v
D KD IRFEM 7R AT E T LTl < 15 DAL IH YR EEBERANC & 2 B EE D N FEME A o T
WAHHLDD, AFHFHRNOETE L T D55 N KOREIT A 10 4 1 A B2 0.01 mgAs/L L
EE7e0 | FOBER AT L TR 15 4 9 HEIZ 0.96 mgAs/L F2EE Tl K & 7e o 72 IR EEIC
W35 EHEE STV D, B HIXTO DPAA IZ L HREFERZIZOVWT S, B HIX TOM /KBS
Valb—va UVRERDFEEORMENEZBETIVUL, ERRO A HFKEAEOMR L FRIFET
LZHOTERVWEEZLNRD,

6.3 ERIBVWTEULNRBOONIzEEZ 5NSDPARE

DPAA 1L 5B DN DERP RS R HBLLIEREITH 5k 12 4 1 HEO A KD
DPAA #EEVEE T 1.1 mgAs/L (0.14~2.4 mgAs/L O#FFAN) THY ., ZOMENRE b ~DFMENED
bhiztE2 5% DPAABE L EZ BT,

6.4 ERIBVWTEULIRBOONLGEWNEEZ OGNS DPAAEE
DPAA DO FMEIZHDOWTIX, B/l ~D DPAA #5128 W THRXMRE R ~OEEMEN G oo 2 & %
EBLTH, b FOIEIRBHEL L7 A 77K DPAA #HETHEFED 1.1 mgAs/L (0.14~2.4 mgAs/L O
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HPHN) THDHZ &, DPAA OFIIEENEIZEK t FAW L i L TRBREN LAKW I &
DPAA DR OB AN NS W L2 BET D &, Dl &b, #HiTFKF D DPAA
DR KL OEDERCEYOKERERLMEL[F L 0.01 mgAs/L LLF ThiLLe MIBWTEMIT
BOLNRNEE 2 BT,

1L, ZofEimiE. AFFFODPAAREN Y I 2L —y a vV TELNEHEMB THLZ L, &
572 5 BRI 2B DWW TS R ERBF LN TN LD | BIRER TIXEEMNR DT
HY. KTt P TORBMAREEBICONTIL, 5% bREMIEOME N LETH 5,

¥, M — BEEE (TDD 122\ Tk, DPAA ORI OBEA XN/ NS WD & e
EMD, TOREIZOWTEBLTIAN-T2E ZATHLN, 2 E TOEMRBRCHE 2R
BEORERNOIE, BENZ2FEEL 0.01 mgAs/L % RETHE|I/Z2WEE 2 BT,

(%) b HRKOEOEREAEMIZET 5K EREEEAED R TR

« B RO IHKEEREENE (0.05 mgAs/L) HEDOBICIX, MEMEPRIEE, —i%ic, ke LTHAL
TWDEE, 021-14mgAs/L UL EERB SN TND EZDREEMBRHH] 2 ERHMBLILTNT 169,

« Z Dt ., JECFA O E i KM — HIETE (PMTDI)2S 2 pgAs/kg/day's), BT M7 — 8 S (PTWI)
2315 ugAs/kg/weeklﬁS)’C&)é LB E 2 B R OKEIENE 100 LB BRETILE 199(Z 0.01 mgAs/L 23
RSN, ZORERMIT Te FhEiE ERO b RRBED | mgAs/L BLEOFEIKIERIZ BEHE
LTHY ., 0.1 mgAs/L DRI I FBHEOEERRIMEL S S Z 3R H D & ) BER-R
FEHiD, | & D IJECFA (1983) DR 19 TH -7z,

T<_ EEMNBOONDEEZDS
NABDPAAHE E R EE

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

0.1 1

0.01 - <— OKBERREE)

X 6-1 TWMHERRDOOLIND EEZ HILD DPAA HEERFE &
JECFA K OVKE BB JLUE DS GREARIL & U 7= D> FIRAE
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18 7#lzk1 DPAA ZREHREL-—RFURER E~FHEH BROBME
g W fE 7> b PR R
F o Sprague-Dawley
&5 5wl ARG
5 WM . 28 HIH
& 5 & 0, 0.3, 1.2, 5.0 mg/kg/day
EORE 10, 5, 5, 10t

- Yo
T

5 mg/kg/day #F

WEE - sETC (BE 2/10 PE, M4 6/10 DT ; HED 1 DLIXFH5E)
AR (), IR, SRPRrE, W, TEEMEOIR T, RSP T ST,
TR, TR BRSO TR L
HE| BHEE| . ~EZo R BE |l ~~ N7 Uy ME |, FiEESE (HH
*f) 1. MREE (k- ABx) |
g K O iR o> /MR b FFRRORBEHEAE . 277U ¥ 8 ORIE MR IR E K& OY
PSR, AR O R IEEESE, gD B EE OZEHE . IR O 2AMEZEE, KR
BEHEOE MR RE ORE - BEBEESLUD A7 EOMEZEL

HE i/ T, RERIMEREL | . GOT <° GPT, ALP /72 & 1, e Ures 1

1.2 mg/kg/day £¥f
Me: ~EZOEBRE] ~~v b2 Uy ME]
M B L

0.3 mg/kg/day #F
WERE - 27 L

M1 RAER © 14 HIA] CorMREE « MEMES 5 T, 5.0 mg/kg/day R : # 3 L)

Bl 18 Pk mIfE AR > 3 B BICHE 1 PE3E1E, 5 mg/kg/day BEIC T B L 722 bIC W ik RE
[ T IRF I X EE SR 2R U, BHEMEIZBAF CTh o7z, IRERIZ DOV TIElE
EHABHE THES 12 IETH BT,

i £ PR ZVER M SIS R IR, iR ORRFRIEMEEL T 2 AUE & L TR
MERED BT 252, AR T EFET, L LART L TWe, Bl cdimiia
DA LT Z b, RIMEROEBEICET D0 « A A~DRENE 2 5
niz,

tH i WREEE (2011): 7 ==L 7 L U (DPAA) OmtEalBiiiiEE (G 2 )

oy . Tv b P R

F ¥ . Sprague-Dawley

e NI | s N

BEMB : 91 HRE

B 5 & . 0, 0.1, 03, 0.8, 2.0 mg/kg/day

g % %% : 15, 10, 10, 10, 15JC

- v
ESRAS- -

2.0 mg/kg/day #f

WERE - RIEREL | . ~E T m B RE L A~ 2 Uy MEL L ALPT, oL R
Tua— 1, g (s - FExfERE) 1.
RFREA, REAZHAA e OV Y B D JEREMERIAIEEE . FAREAS o Bl 2%

M iRER, SREMERRE L o ARIEB O T, AR, DM, IREROE
BWROW K, RE |,
B | ~Er e RE | i/ MRE T MARmERE T, v-GT T, e
Ues T, E T AT AT AGH], EUALEYRDY B
BV = fAIRINAE A KR D DU A IR A O A IR
O Gifaxd - fHxFER) 1. Mg ekt - fAxfE®) 1. MR (extER)
Lo HFI&ROREFERCRAL L OV HAEBE, BIRE OLE, BROZERE, 7V v
BN O AZENE, FFHIIE O IR RSCREIA L & O R R PEEESE, AR KL E Rz D2
fafb, WSO BEAE DL, RAE LR OFERTE/ N, A IR0 S REPE AR R &
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[O N
HE: GOT 1. 7'V Y ¥R

0.8 mg/kg/day A¥
MERE - B L

0.3 mg/kg/day #¥
MERE - e L

0.1 mg/kg/day #¥
MERE - R L

mIAE R . 30 A CREPREER OY 5.0 mg/kg/day #F : MERESR 5 )
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Fio, BETIIMERMEREL O FE, RRE SO HIN & $E/ME M OFEBLIEIMNA S,
MERR% Sy DEAIZ T B &M TilE &5 2 S iz,
H ik WA (2011): 7 == V7 V¥ Ul (DPAA) Ot (G5 2 i)
g Y 7w k P
A e Wistar
B 5 5% foKICESInL TG (k& 5)
wEHIM . 21 HIE
& 5 & . 0, 100 ppm
W K . KEE6IT
E7 % . 100 ppm # (F 5 mg/kg/day)
THE 72 UK SREDS T D AL, BOK BT RFREED 50~60% L 7o 7=,
R |, Bk, SO0 BT, MEE], 7V v U7 AN ETFTETORRH) |
EERER . —
[E =
fii = F—=70 74—V NiBR GRBEhERRE, EOBEE, PR R OfSRICH
BRI o Te, IME RO T IR & & OFUK EOIK FICHE S R s 0,
sl i M2 (2010): WIREERARAIZ W= 7 = =7 L U (DPAA) Ot
FVEA D = X LT A8, e 21 EE Y 7 = = VT Ly VRS TR D i FE R
B\ RA T D PAEMIE) SR, MR A B AR R R B
g Y 7w k P
A ¥ . Wistar
BE G foKicnL TE (Bok&ks)
BEH5MRE : 21 HM
# G & : 0, 100 ppm
3 W B . KEE6IT
T2 % . 100 ppm BE (F9 5 mg/kg/day)
BB 72 WK SRED 22 B 4, B E D,
R |
A =TT 4= KRB CIIBEE 2 5 Do & BATREIC X 2B RO
Em A ST,
Ml 18 38k : 35 B
| M REITIE BERAAETLL EICHIIN L7228, SHIRBE &l 5 LK o 72,
7. 14 BEOA—T 7 0 —)L FRBRTIL, RBEEBHIAEICZL, Z2E8Th-
72
B ENIERE~D BT 21 HIRIZIHK,
%%@ﬁﬁ¢m@%@ﬁ HRICHA BT, 35 HEEIZIHEK,
fii =
tH il WREMZ (2011):Y 7 ==L T7 L g (DPAA) IZ X DL A b L AfikpEs, [
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P21V AEE Y T = =V T vt RS ITAR D BT B D AT HUsE,
BN B AR HAAR UM .

&) W) f 7> bk P
A % . Fischer 344

5% BOKICEINL TG (oK 5.)

wEHIM - 21 6

B 5 & : 0, 125, 25, 50 ppm

CURE7/I KHE S T

ERa- A

50 ppm #£ (1 3#: 6.0 mg/kg/day, 2 i#: 2.0 mg/kg/day, LAREILFEANC & 9Y)
/5 LB (B 5-BRAATL 2 HEfH)
FRVMAREIEANOIEI N A BT, 3 EARRIE 25 ppm ([T
FRRREIR 72 L

25 ppm #£ (1.8 mg/kg/day)
REHEIN | (BG5BT 3 B 5)

FREIER 72 L
12.5 ppm £ (0.9 mg/kg/day)
{jg%mo)ajyﬂﬁfi L
PRARIEIR 72 L
MR —
Bl 18 % —
fii =z 7 v RFHISES AU ﬁ%@hb@ﬂmﬂﬁ
AR ENGROT-HAEITREIZ
H B s ek, B, BRT T E0n (2008): D7 =TIV U (DPAA) OEIENE
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&) 4 f ~ A P e
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B h 7k o fOKICEINL TR G (ks
Be 5 HIR . 28 A
# 5 & : 0,25, 50, 100, 200 ppm (BRAKEDHEARDD L, TilDEY)
(HE 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 K . AEE10T
T/ B . 200 ppm B
WERE - A% (5510 PC) SETC, (REEIEN | | FFHIAGEEE, (B ERRAE 2
100 ppm #¥
MERE - (REESIN | | FAEAREESE, 2R
ME: 8UCFET, ~~ 27 Uy MA,
M SPRFET, BBk ] . ARfERE L . ~ES R EURE |
~v b7 Uy ME DL f/RE T B (et - FRFEED) | MR (e
FHXIE &) |
50 ppm ##
R - AREEIGN | . FFHIAREEIE, IR PERRAE R
ME 1 PUFETS, AIERER ] . RMEREL ] . ~ES R R URE |
~v b7 Uy ML, i Gkt - fAxiER) | MR Géxh - xR )
|
25 ppm ¥
HE - REIRL
i - PR S
B —
A
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=
=N

IRERSE O PR R~ OB STV,

\
/

v R, BUES, BT o iED (2012): ¥ 7 ==L 7L BB (DPAA) OREHIFNE
BT 2858, TER 23 E Y 7 = =L T LS R O R 88 2 B3 5 TR A AF 42
WFZEHRAE, ANREE AN B AR A E R B A [

U7/ ~ A P

£ T ICR/JcL

50515 0 iR NG

G 0 K 5 R (FRRSRESR 2 B L 72 e TR RR)

& 5 & : 0, 5.0mgkg/day

o o 5. 17C

T8 . 5.0 mgkg/day £

W DLRFFARRE, FEh b N HEE), IA 7 v—X A PARRIREE, BUE,
kﬂu&@%fﬁ S100 3 F5 fii ) 7’@&%73!] /MO ZE s (BERfafE) KOt
R ZME, GOT X° GPT, e ULy ToE=7 0 5 HlEEErETI

FfE B © —

Bl oM —

fid =5 FECIT e hote, Flo, WKOH LR EERRE L2 <. KIK, M, HREZ, H
Ry H, FFREICHT O 23 e RS 2 & 72 Dr o 72,

G REOMRIEIR I TR BB 5 I TREBUTHBLL 72,

Ho AR, RIBER, A=, L=, [EERS 5L, (RAR(ER (2006): 7 ==/ E

FEEWIC L D2 BORIEMTMT. AART L3 —/ - YR P MRS, 41:286-287.
(—HBH X B v 12 X v en)

&) Y Fl ~ A PE K

B # . ICR/IcL

BBk RGOS

B G- WM o 5B

& 5 & : 0, 50mgkg/day

U7 O

F 722 . 5.0mg/kg/day Bf

/NI CHIREZ DFEHE (BZIRAE) 238, FRC 7L o il TR,
KIFi7e & O ORI RHE 72 L,

mIE R . —

B o —

i =5 FELIE e holz,

M ~DE 22 3= H AT L 72 3kBR,

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

) Y il ~ A P K

A oo ddy

5 55 0 BUKITIRINL TG (Bok#5:)

wEHE 7. 28 HH

& 5 & 0. 35ppm (FRZKHIREE, BERIREE L LTO, 10 mgAs/L)

o ¥ AR 6 L

T . 7 HE&RE T DPAA OERET 2.47 mgAs/kg/day

28 H[H#% 5-C DPAA OEHUEIX 1.76 mgAs/kg/day
RE, SUKEICHERZIT R L, DR E SIS S FFB DT 72 L,

BeH 5 9 B OMIZ 3N L 72 Morris 7K 2K I 505k
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7 E CORBFER (BERM) ([CHEZET R o723, 8, 9 TiX 35 ppm AN
ﬁfi \—EI/\H%‘:F?%E: Lﬁ—o

bl el R« —

B P =

fisi =z 10 mgAs/L Db FREL2D LI L TERE LIEeBAKFE T M) v A, e
N ?AOD%EL?H“C I, BERFREICA T AT R T,

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

g W fE ~ A PE o

£ T ICR

&E5 G BOKICIRINL TG (k&)

wREHIM : SHM

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

W K . FEE3IC

LB . Uy MVRRMEROGIERERB R A BRI R o T,

IE @ uit Eﬁ . -

Bl 1" M —

& -

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.

i W ~ A P

A # . ICR

& E G BOKICIRINL TG (k& 5)

&G WM 27 1M

B 5 & 0, 30, 100, 300 ppm (FRKFESE)

) ¥ % : 10, 10, 10, 9JT

T8 0 300 ppm B

FEE (6 HETIZ99L), KEED |

100 ppm #¥

FETC (3/10 PE), (REIEINOME] | o EEEME T, SRR T, 7V v URER
(ETFETORR) |, SR FREOEAES | (RLEHER)

30 ppm #f
FEC (1/10 PB) | E#EBNEME T | SRIFELEEROE T

BB . —

| o8 —

i & SERIEEERSRER (GLlE - SERES)) ORIRICHER L,

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

i ¥ fE ~ A e

A ¥t . ICR

&5 BOKIIRINL TG (k& h)

5 #M 57 B

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

W ¥ ARE10PE GRHREEDZ 9 L)

F 7B . 30 ppm B

RGN T

15 ppm Ff
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E R TR OB T (RLE), v—4 - 0y NHEERH |

7.5 ppm A
AR FR B OMEA R T ORZES) ., v —~ - 1y FHERH] |

bl el R . —
-
fi % REHEINCER L, 7Y v VB - ZERYELRELOSRER O RIZHER L,
15, 30 ppm #EDO KM, /NHOHEER ST HRER L,
7.5 ppm @ DPAA $BET 0.32~0.38 mgAs/kg/day O b BEREICY 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.
& Y fE ~ A P
H #t : ICR
& E G BOKICIRINL TG (k&)
B G-I 0 13, 26, 49 JE[H
B 5 & . 0, 7.5, 15, 30ppm (FOKHREE)
B W B ARS8 IL (G HIRR, 18 6 PL3fiRf])
F 722 ¢ 30 ppm #E
Y PRI EA NS T (26, 49 B LW TRIOMERD 5> 5, 24 HOA)
15 ppm Ff
n—4 e oy NERR] | (B RGHIME TRIORERD 5 5, 22 D7)
7.5 ppm #f -2 VIgD
1 ek B . —
[EE - -
& Y FALKREE B %%Tcﬁ}iﬁﬁiﬁ%ﬁ@ﬁ‘*% TR L,
BIRFEM L7z~ T Z/MEI h 2 R 755 O PAG {EMEORIERE R & Hbot, 1
B ELH LN 7L 2 S ﬂ‘ PIEMAR F OB AZAMEIC T 5 Z LT TE eho 710
sl B MR LR, AL R, M= (2009) P72 VT R (DPAA) RO A
F~v——LLTOINVE IS —F F%Téb}m, SR 20 FEEEY 7 = = VT by
VERTEITAR D RSB BE T DR AT R i E, MEIEN B AR SRR B .
i ¥ fE B P
H o =AW
W5 H5E . BREVT—T ML oRAEE
Be G- Wi - 100 HRE (2 E/H)
& 5 & : 0, 03, 0.8, 2.0 mg/kg/day
oW B FEE20E
F 722 . 2.0mgkg/day Bf
1 PECH G4 A7 v — X AREORER B EE R A S 7,
0.8 mg/kg/day
1 BTGNS, 5%, I3 7 m—X ZEROIER D H BT, UREIXZ O X
O IERIFBIE S g o T,
0.3 mg/kg/day #¥ MERE - SO L
0.1 mg/kg/day Hf  MERE : S22 L
Bl el R« —
B —
(I (RE-CIEE &, MK A M O LA AR R O WIS b B L,
IR Y N A~DOI GO T IR E L THEMLIZH D,
tH i EINFRGL, WREREZ (2004): V7 2=V T NV UEEEEG LT v o178 20

2,
PR 16 R Y T = = LT Vo v iRAE ORI B9 2 A8 ) Ifstidty, Y
FHEN H AR AR L .
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FNZRSL, ANMUEIE, IR, R, B 7(2005) ¥ 7 ==L T LV ik
ARG LTV OITEC R, TR 17T BEY 7 = =T L RS O R
(ZBI D AAAT ) ATTEE T, METEN B AR SRR BT .

g W M o Y P R
B e H=7 A Y

Bh 5% mhikns

w5 M 28 HIE

# 5 & . 1mgkg/day

g ¥ i 20/C

- v
T

1 mg/kg/day #¥
F G-I M O % OfEE IR OBZ T, ITEEE R OERHEZR L,

JTHE CRRAE A A AL ORI e & DO FFIBAERE D LN A BT,

B 18 3 B

B 1" M —

&

s ERSR, SEEEET, EEEE SRR, AL, ARE, B, HPEKR, R T
FHE Q011): =2 A FNICBITEHY T 2= AT Y RO R, TR
D REDT 2= VT N REOREERE BT DIRANTIE) PR, A
EN B AR A EARR RV .

Y Tk PE

A # . Sprague-Dawley

B b5 H ik RERE (BUERAN)

5 7 ARRIE

B 5 & . 0, 1,000 mgkg

g W K . FBEST

. v
ER A

1,000 mg/kg/day #f
HEGR, REOMEME ), TR GExE - A ER) 1. MR Gk - X E )
T B G - fErER) T, BIE (sl - fAxTEEE) T
JHlRORER (3/5 L), FEERE A L (2/5V8), RIBOER (/L) gD K; Rk -
fER (1/5U5), FFIEOREEE - AREBE (45 1/5 P5), BldOMER (1/5 L)

o] 15 3 B

B\ —

fifi E L ETIEARroTs,

H g BREEE (2011): V7 ==L 7L g (DPAA) O@tERBREEE (2 )

Y U M M

EA % : ICR

B b5k 0 TS

Be G HIR . 10 HfE

# 5 & . 0, 1, 5mgkg/day

g W K . KEES~6 L

T R TRICEEEERE (1, 3. 5. 7 HH) ., BIREER 2 Ehi
5 mg/kg/ay

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

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

[EIET-E 7 1 (- LS 2 NN Sy Byt
Ml A8 P RGRIEDEHRGE & &b (R REE & AR E THIE LT,
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1 mg/kg/day BEOF TEITAHER A & &t L [FRRE TH 72,

IR, R, EPrEmSE, IEEE—, (L=, 5K (2007): Diphenylarsinic
acid (DPAA) BVEMEFE~ ¥ 2 OITEIGHM & AR RIZ AT T2, B AR
SR SEMERE 27: 181-189.
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T8 X2 MPAA ZzREKRSLE-—BREEHRER E~FHEE) SROME

o Y M 7w b PE o MERE
H % . Sprague-Dawley

#5071 - iRt a RS

5K 28 HIE

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

# Y 10, 5, 5, 10t

ESRAS-2 3

15 mg/kg/day #¥

MR < R L IRAEE | | RRIRE ORLIR K O RN

HE:SEL (3/10P8), #RER GECETR), RMERE ] . ~EZ7 B RE || ~~ b
77Uy MEL. 770 AGH L JREFEEFRT . v-GT OHIMER, A
BEAEE (k) |, BliEERE B 1. IFEO A8, Bligo e, 54
i MARRL O, RO RBAE A, 27U > L 0D IS P A i1 B O Al 2 A
%, BRI, BRSSO MM M OSRME OEIE, BB O RAEVER
A

W 7e—v | MEEE () |

5 mg/kg/day #F
WERE - 27 L

2 mg/kg/day B¥
MERE - PR L

Bl SR 0 14 AW CofRERE © MEMES S T, 15 mg/kg/day #F : #E 4 UT, Hf 5 PT)

B M 3 EA LI OKIEIC X - CEEMD 5 LB 38D S8, 15
mg/kg DFALE DILIE M CHIEMER IOV TUE, [BIEME 2R T 5 2 E N TE o
77

fidi = DPAA LV L EMEHEW & B X iz,

H ik BRBEA (2011): ¥ 7 ==L 7 )L B (DPAA) OmtEakBRaRs & (5 2 i)
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T8 HIFT3 PMAA ZREHRSLE-—KREMRER (B~h#isH) HROBME
&) B fE 7> bk PR R
F ) Sprague-Dawley
55 Rl D s
wEMRE : 28HM
& 5 & 0. 0.12, 0.3, 1.2, 5.0 mg/kg/day
CURE7/IE-s 10, 5, 5, 5, 10Jt

ESRAS-A B

5 mg/kg/day #¥
ERE - BEEE | . e — || RO IEEA, 7Y Y O SAEVER IR
e VTV ETAR]
M werey |

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

0.3 mg/kg/day #¥
WERE - 2 L

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

Bl E B - 14 A GREFREE KON 5.0 mg/kg/day B O MERES 5 L)

Bl 18 P 5 mg/kg/day Bt OHETIRE HE A EIE MK TRIC S A bz, £ OMmoZE ks>
W EEE ) S EIEPER TR BTz,

fii = —HORBEORHE, MK FRIRA, JRIRAE, FIROWVTHICHEETIALNT, Eil
R B ThHLOERE, Mg b BRE X7,
DPAA L 0 H MRV EE 2 57,

tH i BREEA (2011): 7 == 7 VT Uk (DPAA) OmtEalpad#E (55 2 k)
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ft8 Hl&R 4 DPAA ZREHRSLE—REEHER (RESMH) HSROME

&) ) fl 7 v b P HERE

% ¥ . Fischer 344

B 55 0 BOKICEIN L TG (K5

f& 5‘ /ﬁ;q FEﬁ . 1 EEFEﬂ

B 5 & . 0, 5,10, 20ppm (HUKENSHEZRD D L, TreO@EbD)
(K 0, 0.26, 0.48, 0.95mg/kg/day, M 0, 0.35, 0.70, 1.35 mg/kg/day)
AHE 10 T

g Y o

EERAS - 1

20 ppm %

MERE « AR DFLIE (230 .
B EROBIER N O S X BB R okezs (2550 |
AR A (2%%)

o ofi MR T, (GOT L. GPTl. y-GTP| : ERIKEIEFER L)

W PR Gheaxt - FERFEE D) 1. MR Giexl - AEFEE) T, DR FExFEE) 1.
~~ 77Uy MEL, ALPT, y-GTPT., =L A7uo— 1 MY 1
(GPT | : BRIRHIEFR/2L)

10 ppm Ff
B (GPT | : BRRMIER L)
m.#HVXTwaT
5 ppm #f
MEKE « B L
B E R B . —
m o —
fid £ WTIVORZ S AFSEIR D BT 72 o 7,
20 ppm FEORETIM/MROEEMN, T~~~ s 27 U v MEOBMNIHEEZDOH LT
bolom, EH 66 HEMEMENR, BELEMAR -0, BHETFHIERIZZ LG
EZ2 5T,
DPAA (X7 v FOJRERICEEEZRT Z ENRHL N E STz,
H i ww%%ﬁa:%7/+&#(mm)/7I%w7w//&uwm0@§%ﬂr
B BF9E, TIERK 21 REY 7 = = LT LS VRS O REE 2N BT 5 JAE 9T
g, MEIEN B AR A iR B .
B W) A M MERE
A % . Fischer 344
Be 5553k o foKIicEsin L TS (oK $e )
BE5 WM 24/
5 & : 0,5, 10, 20ppm (HUKENOHEZRD D L, Trio@Eb»)
(K 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 0.32, 0.65. 1.30 mg/kg/day)
B ¥ % AHE 51T

ESR/S-A I

20 ppm £
MEiE - REE | FFRR (et - FExrEE) 1
M AR
¥IH (BB - BT~ F o 10/33 L)
FRNEAEBR D peZE . RRNEAEERE . IFNABAE A (BB - @R 7 » b @ 33/33 L)
M AR BE O sess, MeAREILEE (BB - BT » b)

10 ppm #f

e - AP Gl - FRRPERD) 1
5 ppm #¥

MERE - SRR L

o] 15 5 Bk
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|l 7 P —

I £ —RREZE L & L CTHED 20 ppm BE CTHIEZ RO 72D H T, WT ORI & fE R
DOHBUT 2D o T2,
HED 20 ppm FEZ A BT AEFROAE KT I, DPAA IZ K 2 & B 72 IHE R
IR EE z2 BT,
20 ppm HEOHEMETH O AV DM, MR, BN OVIK O AR kB 2 D 28 kI AR E A &
KL= D EEZ i,
FNAMEOFHZ B & L7-RBr (B 6) Th D7, KRR ISR ZICD
W IR ot g4k & LT,

tH i AR, BRES, BT o IED> (2010): ¥ 7 = =L 7L R (DPAA) OREHIFENEIC
B 298, TR 21 Y 7 = = LT LS VRS O REE R 2Z BY T 5 T F9E
fFgees, WRIE N B AR BT iR LA .
EDERE, BRES, BE7 1Dy (2011): ¥ 7 = =T L U (DPAA) DEHIFMEC
B BF9E, TERK 22 Y 7 = = LT L3 VRS O REE 2 BT 5 T F9E
WFZET, AR EEN B AR EE T IR B .

g ¥ fl ~ A PR ERE

P ¥ . CS57BL/6]

B 55 0 BOKICEIN L TG (k5

5 HAR - S2 A/

& 5 & : 0,625 125, 25ppm (HUKENOLHELZROL &, TRLOEY)

(HE 0, 0.75, 1.57, 3.17 mg/kg/day, M 0, 1.05, 2.74, 4.79 mg/kg/day)
g Y AHE 10 T

SR/ 7 I

25 ppm #f
M ENE G - MR EE) T, iET AT
Wt A (81D,
IPEIRE R (418), FFAIIaEEsE (2 J5)

12.5 ppm &
o L
M B (2 P8), IBMERRAE S (1 P8)

6.25 ppm AF
MERE - SC B L

m1E R B . —

m o —

T = RS D3 BT 2 o 7,

H i fEph ek, BUES, BAT > IEDy (2013): V7 ==L T L Uk (DPAA) DEHAFEMEIC
BA 20152, TRR 24 BEY 7 = = L7 L RS O RSB B 2 SRAF 22 A
U, ANMEIEN B AR P LA .

g Y ~ 7 A PR MERE

% # . C57BL/6]

B 558 0 fOKICEINL TG ok 5

5 U . 78 R

& 5 & 0. 625, 12.5, 25ppm (FR/KENSHEZRD D L. Fito@mv)
(HE 0, 0.69, 1.46, 3.03 mg/kg/day, M 0, 1.09, 2.49, 5.43 mg/kg/day)

EURE 7/ 4 KHE 50 P

ESR/S-A- 3

25 ppm Ff
HE o RE L B ExEESR) T, MR T ERREZEmER T, B mER T .
M A L RE ] i/ MRT . ASTT, ALT T, JRFE=FRT

12.5 ppm #f
e R L
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MK | . ASTT. REEHET

6.25 ppm £f
e R L
. ASTT. ALT T

R . —

m oM —

fii = 25 ppm BEDAEAFRIE T ITBE O BFEVIC XL 2 R B2, BUKERINICEE S DPAA fEHL
BEOMMGRENEZHND,
12.5, 25 ppm BECHFl&. B, B, OIROMTEEOHM, Mot & &R &
FHRI B ORI HBEZD A LI, BB b Th o 72720 IR EDOKHEIC
L2 ZWRHBRER LB Z b,
ENAMEOFHEZ B E L-akBr (B 6) TH D720, SO IEESIRE IS
WCIEEHl DR 5244 & LT,

i B ek, BUEL, BET LDy (2014): 7 = =7 L U (DPAA) DEHITEIEC
B 2058, TR 25 Y 7 = = L7 VS VIR OB B D ZE ) bF
e, ANARERIE N B AR R H R B .

5 W ~ A P (Fy ERE)

% fyl] : CD-1

P55k o oKL TS (Boks)

B . RS B HESZ 3 (A £T (BRZ, LMEERE)
BESLfE (3 M) 25 84 Ml E T

B 5 & 0. 25ppm (FR/AKHIREL)

) ¥ 0. 25 ppm FEOMKE 53 DL, 85 P, iff 40 Pt 76 Pt

SR/ 7 I

25 ppm #f:
MR - AR | . RN - O - B (MERTEE) |
HEORPHE L . M RRerEEE) T, KR GEX - MxtER) T
M - Gifooed - AR HESE) 1

o] 15 5 B

5113 N —

i =& e E R (R i EE) O KIC OV T, EEEINOA B2 IHNICEE > Z ka7
HETH D REMENE 2 b,

tH i fmphl ek, BRES, BhT v, ILERERER, GIFEZ, BN EEIE) (2014): V7 ==

TN TEORMREIZ BIZ X DFMEORT, Rk 20 FES 7= LT Vv v
Fess ORI BT 2R ANISE) IFstHE, HAT X « 22— « = ARt
P oemk, BUES, BET v, BRI KRR, AHEE, LHE RS, RN EEIE,»
(2015): ¥ 7 == AT AT RO BT X D EEOMmE, TR 27 F£EY 7
= VTV UERE OB T 2T AENIE) M, HAZX - 2— =X
RS AL

fenvA bR, BRES, BhT 2, BRMIERE, LHE—EBIEA (2016): ¥ 7 ==L T LT v
B ORIEIEIE < B L 2 HIEORE, YA 28 Y 7 = =L 7 Lo VRS DR
WABNCBT HIRANTE) MFEE, AART X - 2— - = ARRAAAE
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T8 BIRS DPAAZREROKES LA - RESUHHBRERONE

g Y M 7 v b PR

* % . Sprague-Dawley

55k 0 il ARG

FEWM . M7 AELS 17 AEET (RIEFFEIZAH) ; 4= 20 A B 7 E IR
& 5 & : 0, 03, 1.0, 3.0 mg/kg/day

B W B FRE22C

EERAS-72 130

3.0 mg/kg/day #¥
REZ w b SR (12208), SENE, Rk, RE | EEE | | SECHITHIED
RSB L

- JlRIE B L

1 mg/kg/day #¥
B7 v b R
IR - Bl e L

0.3 mg/kg/day £f
ISSAVENES -2 V3B
W - JRIE B L

HRHOB R, RIELR, AR O E, SRR, BREOWT I b 2
1372 <. DPAA IZ X BIETIMEITRED b o7,

o BREEE (2011): Y7 ==L 7LV U (DPAA) OB E (G5 2 i)
) ) fl A M ERE

F B Sprague-Dawley

5 HE 0 mEilRO®&RS

¥z G- 5] [ IR 14 ORI 2R CThik 7 H £ T ; 464z 13 H B2 EYIER

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

EURE7/N o AHE 20 T

EmpE

3.0 mg/kg/day #F

e (Bl : B (K 6/20 VT, M 2/20 PT) ., #ESEIZ 72 0 BRE (HE 2/20 VT, #f 1/20
VC) . Sk, dEEk, BIAMED 2 WVITRE MRS, HREE O T, BITRE.
EER, KRE |, EEEE | WIRO/NEYE, RIE ok, IRERORE

B - REE | (ZHRBICITEELR L), FEKR

ROFA - BIRE L AR AR . BT . RMMSETERT | &
IRATZIMAE TR T, MALEREORE S 3 mg/kg/day W& OB TIIEN AL
7o, OGO TITER L,

1.0 mg/kg/day #f
MErE CBL : e L
WROIEE - B L

0.3 mg/kg/day #¥
MERE CBL « L

DI - B L

EECEN

=

fii % RBREOE TIRRIEEACIC L O SR 7o e LTl E e B2 b,
BIRBOAAFIRE 72 & DR TIZ DWW T, MEREDIRBEIAGIZfE 5 254k & MEREAFlg
~OEREN « BB X0 E UL TREMERE 2 bz,

H i BREEA (2011): 7 == 7 VT Uk (DPAA) OmtERpad® (55 2 R
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g 4 7 v b PR M (F) ERE)
A ¥ . Sprague-Dawley
B 5 54k 0 s D S
Bh WM . 4R T AR LOMAERCIEIL20 HHEET
& 5 & : 0, 0.1, 0.3, 1.0 mg/kg/day
g ¥ %% . KREE24[C
T8 0 1.0 mgkg/day Bf
ISR -A - VP

W2 ()  4~5 BE TOITEVR AR R GIH B0 [E% | . B SO 1) .
8~9 HER COBIMMBEREE GLH BNV EE ) ICERHR BN,
() e L

0.3 mg/kg/day £f
ISSAVBNES -2 V3B
U (HE) - 4~5 B COITEVRARE R G2 LAY Bk | | B SUIPeEERIER | ) |
8~9 I COBMBERE Grb ENV[EE]) ICERALRTZ,
U () - 4~5 il T OITEMRTEAE RAZ AT 72 D o 7208, 8~9 il TOBNRAAE
K O ERVEE ) IZEPB DI,

0.1 mg/kg/day #F
7 v b R
W (HE) : 4~5 B COITEMRERE R GIH BNV EE | | B OIBeE R | )
\ZHEMBHBIVTZD, 8~9 i TOBMBRAFERICEIL ) o T2,
R (M) : 4~5 Bl TOITEMRARS RIS EIL R0 o 7205, 8~9 s T OB AR
R OLH ERVEEL] ) ITENRA LI,

W B . —

m o —

fisi & ’ETZ oy b O—RREEOIRE, TR, i - AR R OHIBRAT oWl b 5
72 L,
HAROAEFROINERRE | —MIRRE, KEH, ERIBESb. RIS, EE) iR
BERE, FHEBERE. AFEBSEEO WU HREER L,
F =707 4 — RREBROMRAT B X/ TENERE, XERBE, L H B0 [, FikE
W IT BRI, BiFEE, PEIREIE D 6 THH,
i 8~9 JAfiE DITEVR ARSI EIKFIEIT R <, ZOERIZOVTH AP,

H i BREA (2011): 7 == 7 VY Uk (DPAA) OmtEapas®E (52 R

#) ¥ 7>k P e (F) MERE)

R # . Sprague-Dawley

55k kRO RS

B 5 HR 0 AR T7T HEOD oA R CIRIL20 HE £ T

& 5 & : 0, 0.01. 003, 0.1 mg/kg/day

EURE7/I 24, 24, 21, 24t

EmpE

0.1 mg/kg/day #¥
1S N -2 VP
() - B
W) -4 BEsOA—T 7 40— RRBRTITEIRER R Grb ERv i ])
\ZFEENHBITZA, 8 B ORI T 2o T2,

0.03 mg/kg/day #f
(SN2 VD
U (HERE) - 2B L

0.01 mg/kg/day #¥

1S N -2 VP
U (HERE) : 227 L

a1 R

76




[ 18

fii % Ry b O—BREEORE, BEEE, i - WERELR OSHBRAT ROVl b
7L,
AR D AFEROANRET | —RiE, KEREICTHEERL,
F =TT 4= FRBROMAE B I3 TENE R, XEEH, b B0 B, S
WIS, S PRI D 6 THH,

H H BREEA (2011): Y7 ==/ 7/ Uk (DPAA) OFMERBRMREE (5 2 )

&) 4 7w b CHAENR - 4 Bifn) PR MERE

% e Sprague-Dawley

5 5k iR S

B 5 #1 [ 28 HIH]

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

W B 10 [T

1.0 mg/kg/day #¥
MERE - RRAEREAE. 7D B O SENE AR
o JRimEkE ] . BBk L. U ZUETA R, AIGH]
ME R |, T, e b e B URFRIOME R, Pl (B EE) 1

0.3 mg/kg/day A¥
HE AR EREL |
W SRR L

0.1 mg/kg/day i
ﬁtﬁf’ﬁ WL

v 18 3K B
Bl 18 P —
fisi = BRETHTIT R, —MREE, WA I ST 5 BEIERO b o Tz,
ARIMERDZALITEM e b DT, IEF EH 2 6&6%&.%3@%#5 LR LD TR
ST, £, ElRHE Th L EHE. MIRIIZEFRZTALNT ., 12D~ b
SV IV iﬂ‘//*“@ﬁﬁf X ”gé’jﬁ»ﬂ: M&DEX’L@#O 710
H i BREEA (2011): ¥ 7 ==L 7/ B (DPAA) OmtEaBRRLE (55 2 i)
) B fl v b CGHAER 1 B P —
% ¥ . Wistar
B 5071k 0 oKL TS (Bok# )
A1 EMS 21 B (BEL) £ TIREOKES LEERT v 20 L TUILE,
BEFLIZ I TIAOKIC X 0 IE< &,
P 5 0 6. 12 R CCHE : KDFH (6[H) +/KkDH (6 FH)
CD #f : kD2 (6 #[H]) +DPAA (6 #H[H)
DC #f : DPAA (6 ) +/KDFH (6 HHIH])
DD #* : DPAA (6 #[H]) +DPAA (6 #HfH)
(K ED DR O 7= A REITHILAORT » - T 5.64 mg/kg/day
4~6 o DC B, DD £ T 3.13 mg/kg/day,
6~12 HHD CD #¥ T 3.13 mg/kg/day. DD £ T 2.07 mg/kg/day)
& 5 & 0. 20 ppm
EURE 7/ KHE 8 P
FEe . FHORT v NOREICEEII o723, CD BE, DC B, DD BEO#H AR CTIXAE

B 232 57,

=77 4 — Rl
6 i : DC fF, DD B CRBENREE T . PRk~ AR T
12 s : CD #f, DD fF TR EhEEE T | R~ OEAREL T

S BN [a]EE AR
6 s : DC #f, DD #f CEXAIE O H HIFEICA LD £ TORFH (2HEE) |
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12 8 : CD B, DC Hf, DD FECTESAIB D H HHE==IZAD F TORH |

B —

| 8 P 6 EEOEIEIMA S 57 DCEETIX, A—7 7 40—/ RRBROBEIZEE RS 5
ALTZ DS, S EhA[E]EE 7 R O BRI VX RIE 23 2 DAL 7R Do 72,

i = —

H ik WEFZ(2013): V7 ==L 7Ly Uk (DPAA) OREMFMICET 50198, [k 24
JED T = = VTV TR ORERE BB DA MFR R, AMEIEANR
AR F AR FLRA .
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 fi ~ A P e (Fy MERE)

A W ICR

B Gk HOKITIRINL TR~ 228G (FHITIERALE AT L Pk 5)

B G- W . HPERD GBI £ T

B B B o 0, Smg/L (FOKFHRE)

CURE /IS B~ 2P, Fil3 10t

SR/ 7 2

5mg/L # (F))

7 Eip COREEERBR T HREO ML —=2 7 BEICEES s o m b (Bl S
% T 95 FETCORMOILE, % FEEOBD) 13RI TH ST,

7 W CORREERLE, & PR FRREIEIC LD | RREESPED TLEN R DT,

Ml 18 3 B . [EHEREIC 3250 L7

Bl 18 M GEESIEEEE AW E B X 5T,

i = B~ U ADOFRFITEOCHREICERFT IIA LN -T2,

i i IR, BB, BT EmSE, NEEEF—, iR =, $3K% (2007): Diphenylarsinic
acid (DPAA) 1BMEIETE~ 7 A OITENFHM & PR RIS KT T2 B ARG
PREAMESR, 27: 181-189.

5 ¥ ~ 7 A PR (F) HEHE)

A # : CD-1

Be b5 iE o UKL TR~ o A2 (—EEE < @BREO FOZII/L 2 0 L= 5)

BH WM . RS HSR 18 HE T (RRIGMIZL B
AR 8 H NG HpER 30 (L) £ (—AJEIX < &)

B 5 & 0. 12.5, 25 ppm (FRKHREE) 25 ppm (—ZEJEIX < E&HE)

i ¥ B~ 7 A% 7~14 PU/RE

ESR/S-A I

12.5 ppm £ GREFAEE 1T < BEHE)

B~ o ADOE, R, ERK MILRICEEAR L

25 ppm B (REIAERIE < B2 7F)

R~ U 2AORE, HPER, EVRS, BELRICRBR L

25 ppm F (—AEJEIX < EH)
BEFLRICEB L

B~ 2AOfRE, MESR, ERK,

[l 18 3R Br

m o8 M —

i = 5 ERRF O YU A SN TR EOIREIL, A O~ T AN OB LD 0 L HE
=iz,

tH i ek, BRES, BRT o, ILERIERRR, AHFESE, R EEIZ (2014): ¥ 7 ==

T Y A ROBKAE < BT L DHIEORE, TR 26 YT == AT Lo
2 D BERE B B 5 BT BFJEHE, AT X - 2— - = AP
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) ¥ fl W% P M

F b H=7 A YN

BH5HE . BREIT—TMIZLDBEOHRE

W5 WM . RS0 HEMNSHEE TOR 100 AR (98~121 HFT 2 [8l/H#%45)
& 5 & : 0, 1.0 mg/kg/day

g B K KHE 8 L

EERAS-72 130

1.0 mg/kg/day #f
REVL - B L
B - R L

=] 158 3 B

[ 1 M —

fifi = YL OMRE, HPERME GEURMIM., HARMAE) IC82 L, 3478 —X RO
JER b A LN o7,
AR RS 1372 <. A% 30 B2 D 40 BRI E M L - EERERE (8. K
S, BRSO, BEFLAE) (2 H 8 L,

i il FNEEL, /MU &R, I B, R 2, B %1 (2005): 7 = =/LT )L

VRS LT VO TEN SR, TR 17 SR Y 7 = =L T Ly TR O
TR HRAAISE ) MR, IR B AR PR S [

79




T8 Bl&R6 DPAA ZRERS LIRS AMEHBREROBE

&) ) fl 7 k M I
% ¥ . Fischer 344
Be 5535 0 foKIcEsin L TS (ok$e s
P56 M
vIFo=trnrY7 I (DEN) 0, 200 mgkg ZMEIEN&ES LT 2 BEE%»LH&RYS
ZBAMR L. DPAA #5BAMAD 1 B ITHFIED 2/3 2380 Ik,
& 5 & 0. 5. 10, 20 ppm
(FOKENS HEEZRDSH L, 0, 0.5, 0.9, 1.6 mg/kg/day)
5 ¥ %% . KREE200C
F7e 2 . 20ppm £f (DE B5H7T)
JiFide (il « FxfEE) 7. ALPT. y-GTP 1., LAP 1, JEHER T Y v
DIIEMEAILRTE (220 . CYPIB1 T
FARRIEIR 72 L
20 ppm # (DE #5-)
Fifge Gfasceh - At EEH&) T, ALPT. y-GTP 1. LAP 1. RAEEIAER Y v
DRIEMAIZE (240 . CYPIB1 T
GST-P [(tEfAa s (JHFORTA AIREDOFREE) 1
PARRSEIR 72 L
10 ppm #£ (DE #5-)
WAL (MRER 72 L)
5ppm ¥ (DE #%5-)
WA L (MRER 72 L)
W B . —
a8 M —
T & DEN #45-0 0, 5. 10, 20 ppm £ C GST-P MR X B L2 S 7223, DEN K& 5
D 20 ppm ALK O HERE (0 ppm A) C GST-P BaEfAR R X S e~ 7z,
JFlglZ 3517 5 8-OhdG DIIEN D, BR{LA) DNA EEDOR G 3/t E X b,
H i fEEal s, BUES, BT v 1EDY (2008): 7 = = LT L (DPAA) D EHIFEMEIC
B AF%8, TIERK 19 FEY 7 = = LT LS VRS O REE 2N BT 5 FA 9T
g, MEIEN B AR A R B .
B W) 7w k M MERE
EA e Fischer 344
50515 0 foKicEsinL TR (ok&s)
B 5 1 2 4[]
& 5 & 0. 5. 10, 20ppm (BKENSHEZRD D L, Fitoi@Eb)
(K 0, 0.23, 0.45, 0.91 mg/kg/day, M 0, 0.33, 0.65. 1.30 mg/kg/day)
B Y % AR 51

20 ppm Bf  FEAEROBINN L 72 IEE 2 L

10 ppm Bf  JEAEROBINN L7 fE5 72 L

Sppm Bf  FEAEROBNN L7 @B L

[ 5 B . —

IR

i & ;Llﬁ%éz‘» MEICOWTIE, BIFE4A (RMENE) ([Cii# LT,

i Ll R R, BRES, BE7 T IEDy (2011): V7 = =T v U (DPAA) DR HIFMEC

B9 2878, DK 22 EE Y 7 = =)L 7 Ly U BRSE ORERER IR 5 A RS )
Jes, AN ETEN B AR 2 E AR L .
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g M) Fl 7>k PE B

3 o Fischer 344

B 55 0 BOKICEINL TG (k& 5.)

BE5 AR . 27 MR
YxF)=hrnr Y7 (DEN) 0, 100mgkg & EENE G L=, #2, 5. 8, 11
HIZN-AF/L=Frr Y L7 (MNU) 0, 20 mgkg & EENEL, 5 14, 17, 20,
23 HIZYV AF /v KTV (DMH) 0, 40mgkg Z F F#&5 L, AT L CTH 1~2
I20.05% N-7F /L4t Rr¥xs7FL)= a7 I (BBN), & 3~4 |2 0.1%
N-E'2Q2-tE Fa¥xv7rt)=rr Y7 I (DHPN) Zfk#EhH LA =v=—
Va VEERITo T,
538 H 25 DPAA % 27 il Rk 5-,

& 5 & 0. 5. 20 ppm

W HEhEW BT 19, 20, 18 JC

ESRAg A 20 ppm ¥

JIPHE Rt - AR T
MR IE AR - B0 1. APl GST-P GYEMIas (ORI AR DFERE) 1

5 ppm #¥f

R L

[A] 15 5 R —
Bl 18 P —
fii = —
i B Rk, BRES, BAT 1D (2013): 7 = =T LS L (DPAA) OEMIFNEIC
B 50158, TR 24 Y 7 = =V 7 VS RS OB C B 2 AT ZE ) A
e, AR FRIEN B AR EHF IR B .
g Y ~ A PR MERE
P e C57BL/6J
P55k o oKL TS (Boks)
B 5 1 52 JH[H]
& 5 & 0. 625, 12.5, 25ppm (BKKENDHEEZRD D L. Fio@y )
(0, 0.69, 1.46, 3.03 mg/kg/day, M 0, 1.09, 2.49. 5.43 mg/kg/day)
B Y A7 10 PC
F R 25 ppm Hf
MErE - FAEROEIN L EE R L
12.5 ppm &
MERE - RAEROHIN L 7SR L
6.25 ppm B¥
MERE - RAEROBIN L ZEE e L
A 5 3B . —
M & M —
fisi = RN ABBIZONTIE, BIFR4A (BN (ciid Lz,
i il PSR, BRES, BAT DN (2014): 7 = =T L Uk (DPAA) DEHIFEMEIC

B9 2898, TPk 25 BEY 7 = = V7 Ly RS O BN BT 2 RA IR B
Jem e, ANEYHEEN B AR AR R BT .
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&) ) fl ~ A PR (F) HERE)
A ¥ . CD-1
5 HE - BOKICERIL TR~ D R G (—AJEIX < BRED FUCIERL 2 Lo 5)
PG WM  ES HGIER 18 HE T (RRIREIE < &EfE)
IR 8 A Ol 2T 84 Wl E T (—AEEIZ< ERE)
w5 & 0, 12.5, 25 ppm (REMAERIZ< #ZRE) . 25 ppm (—AEJEIE < #EHE)
EURE7/IE 8 0, 12.5, 25ppm, 25ppm ff (—/EJEX FERE) O F M 53, 45, 64, 85|t

0, 12.5, 25ppm, 25ppm ff (—EJEX< #ERE) O F I 40, 56, 82, 76 [t

ESR/S-A I

12.5 ppm B (GRRAGHR I < @5HF)
Fy B < JHE A e+ 0 A e 7
F M« SRR L7 g7 L

25 ppm #f GEEARARIE < #EHE)
Fiffe: fREE | Fifase T, AFAmiaR+ T R A 1
FiifE : (R | (5, 8, 9, 12~14 Hiin) . JEEROEIN L7 L

25 ppm fE (—AEJEIT < EH)
Fi MERE - (RE | | RO L7- @5 L

[m] 18 3 bR
ml 18 P —
fii = PEMRARIT < BREKR O —AVEIX < EREOMED TR T, T ORAIT Do T,
H i s ook, BIR, BT 7, BEMIEE, LHEEBIED (2016): 7 2= AT VT v
e DRI T < BRI K BB ORRES, YRk 28 4R 7 = = V7 LV IR D
BB DIRAMTE) RS, AART X - 22— - = ARRASHE
&) Y ~ A PR M (F )
A ¥ . CD-1
B HE D BOKICERINL TR~ 2 G L, RRRIE<&ELE
PG WM  MES A OIHR I8 HET
B 5 & . 0, 625, 12,5, 25, 50 ppm
EURE 7/ 0. 6.25. 12.5, 25, 50 ppm #ED Fy #E 121, 132, 96, 110, 22 JC
T B . 625ppm Bt
FEAEROEEN Ui 78 L
12.5 ppm &
FAEROBM U7 L
25 ppm #f
JHRA R ERAEE T . JFF B o g+ A e o e 1
50 ppm #f

REEN) O — MR REREMLIC K 2 BEAF RO & VEEZ O BRI KR OF R EEIC LY .
FBRBR GG DL N D T2 o 72 Z &b HIEFABENE 2 Bk U 72 ff T 213 T
&% LT L TR LTz

[EIER

Ml 18 —

fifi = —

t i FEPAIDERE, BRJE T, BRES, B6T Ty (2020): V7 = = LT VY UEROREIREIE

SBIZLHEMEOKE, ER 31 FHEY 7 2= VT VY VRO EZEIC T 5
AT PR, HART X « 22— « = ARk ES4E
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14 8%

Gk 16 422 A, HREBREFHS)

1 KEREEZEDHRERIL

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

MR 2 KEREAYEEE 5 1R

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

1. Yid
L it
CAS No 7440-38-2
JL#E As
SR Va1 74.92
BRBE P T o Eh M, Y8R OFEMR, EEEKBEIIRTP L0 TIZ
kokiziEihiAt, iz tHwicBbShi-RfiAD ik, Lok
ETHEL TV, FEWHOHERYSH T KR S8 Eo b & Tk
FLLTEMORETHEELTWS, pl @ ERICE Y, khickits
BAEMEOREIINAKTILEDbRE,
P OBl itEE  (HAsO,) hEb _ft#E  (As,0) WatEE  (As,0,)
fit# Tt R it #E iffi fH R
AR | RIKEE WEEULREMERR | AROERMEREK | AR IR
Wi |[5.72 2.0~2.5 4.3 3.7~4
KA~DEEHRYE | A A% 65.8¢/100m1 (20°C) | #I &
2. EhH@BEOVEER
F e M M A, S8k
WEEE « AMPLEA], EIESORE, Yekho Rl
T M B HRA ., RKHEHE., PR
FERtES « AR, BRI VT Aol BRI, ERA. Sk, Gl
i, Al i - B OBEAl, EES, SREE. fEl
o oRlE, B oMLl
- P B MFE #9140t
(R 12 4F) RERE : K950 t
3. BT
(1) [ Py 2 v 5
B BE S 0.01mg/1
7K 7K BT A 0.01mg/1
PR TRiE PES | iEEbFHE (BaES 252)
(2) G5 JE M il 55
WHOMEAKE A A K74 [0.0lmg/1 (p) (B2HECHEIMET 7 H)
USEPA 0.05mg/1 (2006.1.23 £ Ti2)0.01mg/1
EU 0.0lmg/1
4. KEBIZEB T 2RSS GLHEE 0.01mg/1)
(1) 253t A el
R (CFERK 12 42 ) 4,711 Hisih i 16 #ial (0.3%)
WRELH Rk 13 4EJE) 4,643 Hisih A 17 A (0.4%)
(2)#h FK
BERA Rk 12 4E58) 3,386 H A &l 65 H T (1.9%)
B R A Rk 13 4E58) 3,422 P il 44 HE (1.3%)

6. JLIEEOE M ;RS

. PRTREEIZLA2EOmMPEHE (CFk 13 FEE R R OFOER{ILEH)
2y e FH K36k 22,071Kg
&8t 6,016,403Kg

JECFA {23\ T TDI 1248442 PIDI 0.002mg/kg/day ZFREL TV 5, KOFHE 20%,
& 50kg, CEbAKE 21 /day & LT, &#fEZ 0.0lmg/1 AT L L7z,
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18 2 KEEEDRTIEMN
KB FEHED BE LIRS D it

CERk 15 4F 4 A, BRI Sl AE A A T B B 2) £08
(http://www.mhlw.go.jp/topics/bukyoku/kenkou/suido/kijun/konkyo0303.html)
0= 11112
1. DEEERSR
£ UF*
CAS No. 7440-38-2
S+ As
Gk 74.9
fii %
(HAFEMICSC)
2. YEPaER
£ [0S AR FE = HEIOFER ZBMEOE
(As205) (AsCls) (As203)
HEEHER ER W< RE, HEAEOWRRER FMROLHL.E AEEIEWN
EREABOE K &, kO REEE ks, HD5 0
i i 4 (B N3 S
s (C) - 315 130.2 457~465
s (C) - - -16 275~313
WHE (glem?) 5.7 4.3 2.1 3.7~4.2
AKTERRIE (g/100 ml(207C)) | #&iF 722\ 65.8 Rt % 1.2~3.7
wAE - - 1.17 kPa(20C)  —
R#EL (T) 613 - - 193
xR EE(ER=1) = = 6.3 -
20CTORAERRER 1.06
RO EZER=1)

(HAFEMICSC)
3. ¥-5H% - ERAEM
b Uiz, BRRCHoTREL LTH, &, KB, =y il oghLtFEL, BAK
PCEHTH I LAH D, R, SLPEK, THEKREDBRAICL-TLEERDL L
MdnH, (H4EMHERSEE)

4. BITHREIF
AKEIEHEME (mg)
F oI (mg/l)

0.01
JESh LT, WTHb 3K B ONG Kk e SR 0.001
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#o0s8

fth #:4 > B 5

REDIEMEME (mg/l) 0.01

SRS OKFIEEE I A K74 il

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

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

5. KiEK (FRK-#K) TORBRKREF

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

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

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

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

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

LTWS,

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

7. HIEEF®

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

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

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

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

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

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

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

ERENAMECBET DY A7 TR FEBEDNR Y OFRREES L DK O b RER
EDERNL2REES O AT, 1ERNO OEYEE @ 10 pg/L BHEFF SN L& TH D, BFRY
THEEMEN O AT, EREEIEENRLDOTH S,

(2) HEDONESIT
JFEAROVEKE bEHMEED 10%2 82 2E/MBHENTEY ., Bl KEEREL LT
B304 ThHoD,

10. ZDOhEEER

EE P

International Agency for Research on Cancer (IPCS) (1987). Overall evaluations of
carcinogenicity: an updating of TARC Monographs volumes 1-42. Lyons, 1987:100-106.
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T8 3 &E - HBEKERE, FLREREE (ER:AsELT)

A - BEBIKEINE, FERREEANE (B3R As L LO)
BEES - N il HH
WHO BIKE A RZ A~ (5 3 /) | 0.01 mg/L WHO 2004
H A KB K FEYE 0.01 mg/L JEAE T 2003
BRIEIENE (N DOREFEIRE) B OB A 1993,
ALK 0.01 mg/L 1999, 2001
R K: 0.01 mg/L
T8 i 0.01 mg/L LLF 2>
R (|) o5 15
mg/kg A
K[E (Water) :
EPA MCL (k) 0.01 mg/L 66 FR 6976, 2001
MCLG (k38) 0
KEZT7A47 V7 (b MER) 57 FR 60848, 1992
(B3) /K+MaMHEER 0.018 pg/L
(B3R) SO HEIR 0.14 ug/L
Vo ioat CEK IMAC 0.01 mg/L Canada 2006
PR AL Canada 1997
(%)
Hulgrt 2 IMAC: 0.025 mg/L
JESE K 0.1 mg/L
e ik 0.025 mg/L
(+58)
SQGuu (H3EE IR - bMdtFE) | 12 mg/kg
==y)
POKEE GV [T HVA V] | 5.9mgkg [17 mgkg]
WEKEE GV [T~ V] | 7.24 mgkg  [41.6 mg/kg]
EU FRBEK 0.01 mg/L 98/83/EC, 1998
EAV e H1F7K Intervention Value: 60 pg/L SERIDA 2000,
Target Value: 7.2 ug/L 2009
+3  Intervention Value: 55 mg/kg
Target Value: 29 mg/kg
A x—F FEK: 1.8~3.5 pg/L Swedish EPA 2000
17K RV: 10 pg/L
Hi T KB BR A 50 pg/L
T Gv: 15 mg/kg
RV: 7~10 mg/kg
WA IEE RV: 40 mg/kg
WEEJEE RV: 45 mg/kg
KIE (Air)
ACGIH TLV-TWA 0.01 mg/m? ACGIH 2001
(B3%, LK OER LAY
NIOSH FREERAEE (15 0RIRFHME) | 0.002 mg/m?® [15 7] NIOSH 1999
(v &, EBRLEY)
OSHA 8 I¢H TWA 0.5 mg/m? 29 CFR 1910.1000
(v, ARILEY) OSHA 1999a
8 ¢ TWA-PEL 10 pg/m? 29 CFR 1910.1018
(b3, EBERLEY) OSHA 1999b
8 IRE[H TWA Atk ThF/E¥H 0.5 mg/m? 29 CFR 1926.55
(b 3%, ABILEY) OSHA 1999d
8 HEM TWA 1EMNFTIEXEE 0.5 mg/m’ 29 CFR 1910.1000
(b 3%, ABILEY) OSHA 1999¢
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