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KRB REES T, MZRIBRRELEY, BYEL T hiZ BRIz I v, —SRICEHEA R E
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CORBRTIIT L1048 ), i 5 OxH5REE, 500mg./ kgt 58, 1,000mg, kg,
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MERE. AL FRT, RIRZ., BRI E A, ATER. TR, FRER. L5R, SN, B8l RO
EEITV, ERLFEELBORM o7, LOLMPEHRIREE IR 5.8 1.58:0.68ppm (23 L,
BREF TR ERIIZIFHFILTERL., 2000mg, kg B R 5-BETid 22.4+0.6ppm L10§%L0L &
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COEEM. EROLEKERICET HEBEHERITIDEICHAIZBISH D, ANV
SN BRART —< ICHE S DS 7 EERTTH B 8. TOEIZSITH ST BFR
FIBEIZ Ve ota L, ERICHTAAXLELTEL Ihoiz, DEV DO TED
Ml e BRAAREOAQ LT RERHBERH LR TH S, FD—21% 1995 LEEHIC,
AV FERCHINMNE R T FTF o2l e RBIRITIB1T 5 KB 3P A D & 5%
& FNIZ L BB LBEETORRNEROULLME L L TREShEIHCHS V), &
NITHWCPEINZE G HUKICISI1T D, HFK L RRBEIOEAR 2 e HHRICHLEBNRT-
2?2, b9 —oDOHMEWIL 1997 £, PEAOHRI/N—FI2L Y, e BoFfELRERMN
EBRIALRBEE AW EEERCHEESAAEBETHS 29, TLE TS ERXAMLRR
—BOBRFICHITH S & ) FIBROIZH O TV, BEfLRcES<H#
HFRIhHPMWHTC, RICEDERABFIIBTRXSBRVC—HEcBESh, —H
DT —LEBERI L, ThOoDHEFERE - MIT LRV, RER L RBEORIIE
A & o2 LR EhThWE, ZoRREhODC, i, ERLROXAF
MERBHZ BT 2 Rk H S HMRNRBE Sh D CRAT 5.

2. EROAFMERBHIETH S & ) IEDRIFICOVT,

BaniEv., HFEKPERARVICBELTWAS L RITERETHY, £0D 70-80% 2% 5
HAs*) DREMRBERY . BYD 20-30%k 3 (As*) THH. ThoLDEBERITH
SIHERE LTALN, ASOFEIT AsHITHARTH 10-100 53RV & Ehb, EeR
ISRHALEIDERNIZAD EBRB I NS F 3 (GSH) DBYIT 2{EY T, —ELTAS"IIEBT
Ehit, HRNCBRRRINIC L 2EBENR A FNVEE5% T, nonomethylarsonic acid
(MAAY), dimethylarsinic acid (DMAS) ~LIARZERT S, b b2 HHEL OffifLEEHT
X DMAT D RRISBHED THH L ENBZN, Ty FONAR IR Y—BOWMPHTIIEHIC
AFNEEZITT trimethylarsine oxide (TMA*O)IZE CEREN D, —RICZDAFN
LR, ChETC—HMORBBEBTHILBLOATE ., Miib, BHEAWER
EAERER, RV ISR AV Vs in vitro COIHEBRER T, MAA™, DMA™, TMAS'O D%
L AsY, ASSICHRTEBH TIELS . MAAY, TMAYO ICE o TIIFA X ENBVIENBH S
SN THD, E—HEELRLE D" TH, Bt RiICE~hETORBHEOREIT
1/1000 BREECH o, R4 BV ROHEE-Iu 77— RUT v FOEHTHKL
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RV in vitro CORMESIRT, As™ 0D S0XMRITFERIBE (LC,) A% 6-35u M ©. KBS
DFFRADS necrosis AT U CTREMRTFE MBI S LN HFEhdicx L, DMA*
DLC, ik 1.5-5 M LM<, L LHREDOHIRIL 100% apoptosis TRIEMEEFDOIK
HbEbR2WELEE LD, BtkHATC, 20 DMAMIZ L 5 apoptosis DEERIT I DAY
AHBARPY GSH & ERT DWRHLAT, B &Shi- DA-GSH A H &iZiX apoptosis 3§
ERREO, ThRRMENIBRTCARER radical 43 FN4RE N T apoptosis
BROFE&EL 2o TVIHEHALNT LI (BXXERED), Bb, bHORXFAEARBHL
ERERD LG, HEHIC EIT BT TRL, LG U ED A FA e RMUERICERL TR
ERRBHR LT, apoptosis ZiBIRMICTHBWT AP CAEKERERIENOHE —MOBR
BRTHD LR SN, AT, BYVREERBIERIZOWTH, b jnvivo T
DEBERIZHOWTRBE ORI NV—FIo & Y SIHRLRHFRIED Sh, Shiggs
BREINBTTVWS 91 | Yamanaka &Iic LIIEFHIREE (1. 5g/kg mouse weight) @ DMA®
? 1 EHMEAEREIX, = VAICBWTHSRAR DNA FA—-U2BR L. Thik DAY
R CE{L SN TAREREZ dinethylarsenic peroxyl radical MR ENBZHIT L
EBLTWS O, 20, (OFBMETF % 0M L7 RERFR T 25-1000ppm 0 DYA™ % fRiKiC
BT 20-3058M5 v b= R CHBBORE LSS, WUACLESDE. T8, FFES.
IR, B CH B2 BE1ER % 77422 Fukushima, Endo & & Yamanaka & DFFES V—
FieL o TR &SN 919 W2 Wei, Fukushima ik 12. 5ppm LL 0D DMAS % fkiShKiCiR
¥TT v MZ2EMRE LtiThif, DT THBMEABREIh I TLRLE Y, &
NEDEBRERIFBRE ROAFNVALRMED THS DI ICHFERERBOH D HER
LTRWAN, RLTHEBEREVAVWBIETHD LBRRTWBIRTIEARV,

UL, BEIC2 2 TE RO A FALIIRHREBBB TR, L LABEEZROHTV S0
Tidavvdh & W S ERAKEEZ PO L LEFREIC XV ARV TRR S W, K3 1997 &,
Zhao, Waalkes Hid, Rt RMERMICAFMELEINDDIZEEL, A FAVEftEEE L
T S-adenosyl-methyonine (SAM) # LB L THHIHAL, EROAFAERBICLEST
MEAND SA BRZL, UL SA 2 AFNEHERLE LTHEL TS DN DAFAE
BUSHHBAEICNE S h, TR DNA OREHLRENR TR 2V J{LNEE 500%,
F v MORERFERGRALAVWCIERLE D, £k, RIS Mass biZERDA
FNALIZ SAM HEDN AP L 5T DNA DA FNLEED AT v AN N, $CEinE
BEF p53 D LFIRDIBA FNEHEFICEZ Y, thBBEOREAL 72> TWB B
ZiERe MNESEREAVWTRLE Y, Thb Z20REEAFALERED LD TIERL,
ERDO A FIALDBERIBHBICHAE LTI LWIHLWER G TH o, K0T 2000 4F
{Z1% Styblo, Germolec, Cullen, Thomas GOBHEI/N—FIZL Y, WENALER. ¥
4 L7= monomethylarsonous acid (MAA*), dimethylarsinous acid (DMA*) %MV, ¥
AERRYE e b MEIRATERIEAR, T F /) VA b, HRBBERUTS v MERFIREMERYE
RVWT in vitro CRINLEET, TN 3{HEDAFNEREEWIL AS™ & RSB AS
LV EMVHE R RTIEEZ B O MIT L 9, §IC MAACIRERE L b\ S5 R E EIsiE LR LT,
MAAYC DMAY I EEH b MABERMIIZ A FAMELESNAROFRRERE ISPk L LTRSS
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Foh T3, Blh, MAA™ A MAA methyltransferase CREIE) IZL » TAFAREBL
T DA~ LB Eh D BIci, Bk, —BF MAA reductase CRIFI®) & GSH i- . 3585
ERITTHMANCRDILEBHBILEZADNDAPLTHSB, U DHATAS TMATO (o XFHR X
NBBFHZ S, DI ARISHIEL LTHETHLEXLND, Thb 3MOAFALER{L
B, AFALEOFITHS L THENTRRES YL, WMERB IR <I2 5 gk
SRTLEID, BVWIRBAFATASYHRE LTEAELTLE I i eofdR Y FIo
AnfErote, HIERAFTENE, TAOIXYA As* LY L EEE IFRRT I
FEL < 22Vy, Styblo, Cullen & ¥k methylarsine oxide (MA*0), diiqdomethyarsine (MA™I,).
iododimethylarsine (DMA*Y) & T} DMAY-SG 72 ¥ D{E4# % AR L T MAAY° DMA* & L THV
TeDTHB, BEMZ, TRHARLE 3 DA FVE RSP ORBEEILI 2 Y #d -
e, 3 HDAFNERIXTDRRE S HIZZERIZIZHHOEPICIIFEELRVWE Bbh
TV, & ZAMMEULL 2000 4R Le, Cullen, Aposhian, Zheng & X EAER & Hl DB
e RPRBEFORPIZESENS b FKILAW% HPLC HCAFD B T4 L7=Ar. BEH I MAA™,
DMA*IERP M S ikt &3, BH MAAY, DIA* AR Eh i ChH B8, TRaTic b B¥
L— bMIZBFITERE L TEL &, 5% 2RO MAAY, DINSRPALBIHTEX 3
BITRY | 55 MM ORBEEIZE K MAATD 2 [ Cholc LHELTWS 9, FIZS4EICA
- T Mandal, Suzuki &%, FHEREEICERE L7z HPLC/ICPMS 3% VY, A 2 FERVHANM
DORtE e RPRBEORMN L, FAHICBEFIMMLEE L22< TH MAAY, DAY SRHHEHh S
BERAVHL, FORIXSHEDAFALERD 1/3 N0 121 THLBE LR, HSI1X.
b LEOFRRRBRENFICASZRE, o LWRED 3 HOAFLERBREBENSIX
FThBLIRRTVWE, THODERIT. b FOEPNIZERRIC 3 DA F L e BBEET
AWMERLTEY, =, ThbAStyblo BOE S RICER L R LRSI AU LOER
RELED, ERDAFMELRBIIAYIZERON? TARBMRBIVTL 30HURT
» B,

3. ERNTIREROAFNVEARBIZIEROMN?

TIRERDAFAALRBIIBTCH D LRI TRVWOES I 1 ? e RiXT4 BRABE
CHBHZ L SN ERTHD, P LERHRIELICR DM, Re&EWiTELOBET
ERBRYOHEFLRERICHTIME. HAVIIBBEBL LV IREEHMHLEHB/LTE
Teo BIZITHAKPIZIZERIIZEETNIN, TIELEEEDIIBEOLHEDOAFL
{LiE % e X TV B, WK POER L%, EHEMYIX arsenosugars &5 § @DV
AFNERIESPHICTE L, HHEBHIL arsenobetaine EFEEND S MO PY A FAEH
LA T B, Arsenobetaine IXIFENEBRLEL b E I ~EHBEFRLEDH T, in
vitroTb invivo THE BHEERIRV, THY Z AHHER 4 HX, arsencbetaine H»
b, = RAOBHBRONMIEE invitro THIMEE, RERAOICBEifOMRS RO GE
HROEFREMMEES LS REHIEBREREZRVWHLE M, 204 BERR
BEE in vivo IZBWT HRERPTH S BRIBBED), B, A, =, v=, R L%
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HERSPEREZPERULEEEHFTICLEDLT, ThOZABHCRERTVSE T
ERPBzRo T WS BEREVORR, BHEEDOEATERS A FALENERLE
NTWah bzl b2, Tk, MIIRLEREHE VS FERVIKPIZELEY
B, BRITERICERESHFLTWERVDS, BREBRESENIWAPTEFIES L.
WL & F URRIC & /A A F LB L T arsenosugars <X sarsenobetaine Z 283 5.
2% Y RO A FMLIZKEBHDIZGROMRBRBLROTHS, BLEBHL, Bbhi-
£ < OFBUIIY B b RO 2 FCERHEE B> TWB 25, FISHHIC X FA BB O KR
LTWBF Ny PO—Ro—Fty bEVF—R YT, SR 3THENED TE
VeSS, Blh, VWY eROAFMERBIZEROTH S, BEMICHBREO L RICH
BEh, fASHOFECZDAFMURBORT L 2BH[NB L. VWbWw3 b RPEOLE
RAbhIDTHA S,

TIREDNAF UV RAEF>TWBDIMATHA I, EERL DD TRV, i
& Hb— o DEERERIIAEROBILBTHBETHE LEXLND, FILREEKNONR
RSB TERITCH S GSH X, FH L RBENITEBA L TERBE, BERIT(LEOITEV X
BEREICHICEB e RIS L TEOB LRI T3, BB ERRAFAMERYPE
NBBITIEA FLEER ORI LTHEELR B2 T3, 20 GSHARZTHhIZEROA
FIMERT VARBNTLE S ORESITBRCE S, K, Pi, Kumagai, Yamauchi b
P ENES R3¢ RpBREOMIEPO 6SH RIZBHAHARTETLTWEE
H|ELTWD 9, $7, GSH L 5 MDA F AL RICHER LTERD 3 HDOAFAMERICE
B3 L WO HELH LN, Ba O DMATE BV TFHEBR Tk, DMA™IXGSH & fBRR% T
BRICES L THAKERT AN, TRIX2HTFAEDOGSHA 1 3 FDO DMA LA LR
BRHR(DEAETHY . THEEKIIHIRICENLTOREL RIS b o, ik
Ba% Ve in vitro DEBRT, BEEIXS BELRIRVMAAT S, #BPT GSH 2R E
BBSIRVENEETRT X O I Role, B, GSH ABIHHIC 6 lDAFALERERTL
TIHOAFNERICETHR L., TOERBUNRDNS LWV IFTIRARVH LY, GSH Z
LB BLBTE/AT  ARRNIEETO L RORM L TOBERAOHITH, SURER
BRREF—< LB THD I, BIHOMAAY, DUATIZINGTIZ L TER SN D 0H 2 Bk L R
hEAERROREZAE UBRCEIRITRoLBE, ThHORIBARIFNHER
BDH IR,

4, BHLYIT

EETCIEED b Rizp+ 3 K& LRI % Zo%iF 7, TOZHIHEHELT, b
5= ROEBHFREZAMICHEDBARE RHEERH o7, THIXT A Y IRERD
EGEBYRH TRETESERIIL, TOERHRICKXELARLFTHS V., TONH
NIEREICI—2 v AEERLTWS, EROHR, LY b AFMERBIE AFLERL
SHOLEEIERICIET 3HRIZ. TORNFEOHBEZEHL TR BRAATREOSER
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OV REFRIHFTHS. E-REORAR L RIFRIT, 77 ORBHIRIZHRD L
TRI2TWD, TVTDY —F—B3RBEICL>T. TALDT7STOAL 2Bl
RPBOBEN OO, BEL DV IREEELRBETHS, TOHITLBME LR
BORERBOENOMANRLE TN, —BROHFEEN—FICA LT RBHRLHLED
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