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 ®,
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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,
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100000 ¢ —Oo—14H[EE{ER# (b mg/kg/day)
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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
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[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,
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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)
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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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