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B LTHEASNDEMS (o Vb a] (CAS &S @ 6381-91-5
(FoB VAN T LZGAKFHE L) IO T, FERBRERESEAVTAES
R ERMR 2 EHE L,

FEMICHE L7 RBR I, VoY VAN YT AEREBRYE L LEEBEEE. K
EEREEMHE. B, FHEBEEHSECETALOTHS,

YoV ANy AEHEBRHEE L+ OB BREEEAFTIZ L Tah
Mofr, LBLERb, BELBEELOETHLIT A Y IAS T ARENY &
LCOEARIZBWNTIRZF oMoV ) o L AFRICEERTH 5 BiK L B}k
LTRBIEY D) v E2ERTHLEEEIND Z b, AEES L LTI, A
B EOREMFMIZBNT, Yy Y U EOFOEE CIT Yob U oE) &
W) RERDE L LERBREEARE AV TREANICREZITO ZLIITRETH
B EHE L,

Yo Y SAREO--EIEE T, BYIEBE RIS, BORELEY A Y U
MR CERCHCESEEICELZE, LEFHH0-< 0 EEELT B, ROKRES
Lict o U VEITER - BEESA L, ZAREEO EE EICBRE SUWN
LY RBPICHEE NS, B MZBWTIEY o4 ) VEICEBREIIED D TR,
WAV VEORMSS EICEPICHER IR B, %@&@Em%%ﬂﬁtomrm\
ﬁ/w)/ﬁwﬁm%kbrmﬁﬁ BWC, ZeHitBazrE LER3dL9RbD
X7 hoin,

AEES L LT, Vhyh UV CJECERICE > CTRERBEE R B8EEEER L.
FNHITEEND E ENATRMBITAEEBICE > CTHEBNEE RS L5 2 BEEED
SRR E SR TWR WS O 2 HE LT,

AZESELTHE, 2R EBBRIIERIEEMOEE N SDT v Y o F R Y
7 LDEEIT iorﬁ7z%%%u%#h&#Dbgnékﬂﬁbto

Fio, oAV R OAER, Aot m— g VAABE LIEHES » N ERRSE
LT, BBATE—2a MEREETAZ EBREINTHNBN, #MET > Mo
LTRBHLATWRY, — K, oV BEUF oY Ay A0BREITEN
TIZEDO XS 2ERBE IR TV, .
ERAIRBATrE— v a VERBFICEE L TWA L EX b A LA
OMBEEREEED ERiL, VYo h Vo b)Y AOREGEICLVFBERENDIBOD, R
FIZH B ) v FUBFEETHOHTRBREINT, BET 5 LA OMERICE
Bxh, oI ) TAUADOT R U AEORSIZE-THER ST
Thole, YoV F M D AOET v MEMBRAOERERFIZBNTIE, BF
TR D ARE RpH, #7 v MEEORY AR, BREREDCESERTIRENS,
LaxL, 7y A OBRIZOWTIBA LI RERAEERTIBRIIGELATES
T, Ty MZOWTHLRFBICLDESHEOERD Y, ZOERERALIIRIO Y »
Ho VA FFOEODEBTIIRNI ERFRENTWVWEI G, Vb Yt
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FY D ADHET v MERBERABRIIE MIABETERVWBDEELT,

—FH. FoMmoEEE LT, RROEE N ORBBEREINAET v FEHWNE
RIZPHTEHHEBRITBNT, by BV F R oA 3.0%REEOMRE CHEEEOET
FELRWEERMNE R OCEFEREOBLSBRDOLNTEY, AEBL L LTI
INhHOEERGIZERTAE®LEBZX, TOTOAETHS 1.0% (500 mg/kg
HE/A ; Py BV e LT380megkg FE/R) 2% v ) VEORERSEERICE
% NOAEL & &4l L i,

%72, PTSAUSAOY w4 ) VEOFMBITONTIE, BEE~DEEIIHWEZINT
W2, PTSA i OW T OREBREETIX, RIEHED 120 me/ke E/BREHEND
HERES v N OBERHE CAEMEERAED A b, REESL LTI, *
@ NOAEL iX 120 mg/kg FE/A Z TRIZHETHA LFHliLE, LHALEBEH, M
CETEEINEY AV T R Y T AIOWTORBEUFRL D  PTSA B£<
CBIENDEBZONARFETEESREY I ) U F MY AL DONTORBRDN
CTHIEBWTHHES v MIBROTEBRBD LN THRNZ &b, REESE LT
X, 120 mgkg FE/BZRE UZRICHRET v M TRODONIBEEHEZ, o F
VU ERSGRRICBITSRADE LTHRMmLULEZESICITRO LRV L D LT L
Teo ZZEBSE LTI, PTSA LSOV v 7 ) VEOFRMBIO NOAEL IOV T,
WIS RYBRBRICES O TIERWAS, OTSA PRl HiT 20 mgkg EE/A,
OSBA K& U CBSA-NH, 23 HERE L %12 1,000 mglkg A5/ B 8, BIT HlfkE & 12 8.42
mg/keg RE/H . MA BSHEHELE B 12 150~300 me/ke (AH/H & 5@ L=,

AEESL LTI, Vob ) VEOAFEREFERIZHES NOAEL % 500 mg/ke &
B/A (PoyX V& LT380 megkg AE/R) LFHE L, £, o bV EOFR
Hid DAEFERAZMITIZ D NOAEL 22Tk, OTSA A% 25 me/ke fF&/H., PTSA
7 300 mg/kg RH/A TH S LFHR L7z,

AEESL LT, AFLEEZENMRZOMOE MEZEAMAELBE, b Y
VEIZOWT, —RADEMAICE2E LOBSE LR 5T X O RFHLMIB LTV
V&I LT,

AEBLL LT, BREECBWTHEARRDNEBEDY v b Y IEOHEE
REZEETIE. B (o B VAT Th], o) RO THyhY
YFRITUA OFIA—TE LT ADL 2B ETHIENLKRELHE L, AFES
ELTiE, 7y FERAVWEDHRIZ 2 5738 O NOAEL 500 mg/kg RE/R (M
IV RYTA] ELT) 2B#s L, Z2054% 100 Tl L7 3.8 mg/ke fKE/A
(B D L) 2, M oy b Vv vb], oyBm) ) R
AV YDA DFA—TF ADI & LT, Fh, XEBLLE LT, Vhroh v
BIZEEND & SNBRET OV THRHMEZITY, OB ) EOTH
ELTERERZBYIZRBWTIR, Z2ficBann bR L,



I. FHlxRmE OBE
. A&
HEREE (1, 2)

2. ERSOEH
g« oV AN T L 3K
¥4 : Saccharin calcium hemiheptahydrate
CAS 5 :6381-91-5 (B oWV I UL 3%AKMELT) (BE2, 3)

3. EEXRUEER
(214HgCaN20682 . 31/2:[:]:20

00
W
v
N Ca2* » 31, H,0
0
2
- - (&2, 3)

4. RE
46748 (B 2)

5. HRF

FEEBEICLAEMD oWV AT h ORSRBETII, S8
LT IRGEER LSO, 99.0%LL & &, ), HRE LT THEDKEX
IERMERRTH D] LI TWE, (BR2)

YoV AN T A TR ) ROy T Y T Y7 ADKR~OERE

(20°C) . ENEH 370 g/L. 2 g/L RTN1,000 g/l L sh T3 (BR4) ,
WIS Y 3 BRSO 300~500 O HGER T L EWbhTWn5 (B,
6. 7. 8),

JIARCT3WE X FASL7 [ XX, ok ) VEOBEEREE LT, O =
VRO no ARV EEHEHE L LT, OTSA, OSBAEA &3 RFERD
Gi) K7 ZNEE (X7 ZNVEE) ROT7 v E=7 Xk MA B WE L LT,
2ANPA NI RB DTV oA, 22ONVRA LR B U ANER=
nrul FeEFEd MEMRLEAL AR THWSEEh TS (B4, 9),
RFEXGIMEBETREIN Y X ) VEOERAR M & L Cid.OTSAPTSA,
OSBA, PSBA, CBSA KU CBSA-NH., BIT. NMS. MA, AS¥ (1) &
BHRESNLTHWDS (BR10), FEEBEICLHATMD Fob )iy
L) ORESRBETH, HERRO—EBLLT AV b P ARV T R
FELT 25 pglg LT EDHERDSE (BFR2),

FHESREC LE, Fo AV AT AR o B Y P Y A E R
2y FE~TAD VEBR CTEEZEETHH A, BIEER CIIRSEMAIND L

1 AP TROSRERFIC SN CL, IR 1 e BE 5y,

8



S LTOSBA 24£LC, HElELS L EhTW3E, (BE2)

FHBEREIL, oW ) AN T MTONT, RISHEMEN T & 26 Rk
M. TABRE. MiE. B IVE, IRTMRE Vo TEEGT DS ~DOREIT

NELTWD, (BR2)

x£1 Hyh)LEOTEY (B8E10)
No. ES T BlrEEERIR G B =
{CAS &S) RF tk M3k
1 OTSA H RFECEEE LT v U EICHE K 6,000 ppm &7 & ofER
(88-19-7) hALEh TS, (BEB11)
LAETEENM (Fob V] RO (B VRV whl ©
RESY ARG 25 ppm BATF & HE. (B 1 2)
JECFA, REIEH TiX 25 ppm LT (P RAAKRYT I FE
ELT) LEE, (2R3, 13)
EU BTl EE— AT W0ppm BT EEE, (BES. 6)
2 | PTSA ES RFEETEBER N b Y VIRIZ OTSAD 2~3UIRUBESH LD
(70-55-3) BERHDEENTHWD, (BE2)
FERE T2 ppm LT (A XK T I FREELT)Y &
RE, (81 3)
EU S TIERER~—AT 10ppm BT L&, (B85, 6)
3 | OSBA = £ Riggin & Kinzer (1983) Q#EI LI, RFECHEI LY
(632-24-6) v U AEICRK 181 ppm. M B CHEESAE v Y VEHICE
KAl ppm EF L ORERHD L ENTNS, (BF14, 15)
BEEMRLEBEOARERMTLLEEERTHNS. (BHE2)
4 | PSBA " " Riggin & Kinzer (1983) O#HHIz LiuI, RE#BCHBEILLY
(138-41-0} v AV ISR 1,057 ppm, M ETMEXhE=Y v ) EIC
BRI L OBEREB L ELTWS, (BEL5)
EUSBKRTREREE~— AT 25ppm BT 2 RE. (BB5. 6)
5 | CBsa H H Riggin & Kinzer (1983) O#EI Ihif, RF ECREShEY
(o 632-25-7) »H UV, M ETREESNLY v Y HE bITRBRRRE &
CBSA-NH. DPERHBEENTVS, (BF15)
(o-fk 6939-89-5) .
6 | BIT H Riggin 5 (1983) ofLcBIT a5HICLhE, Hod U mC
‘ (2634-33-5} I~2ppm EFLOWENRHBLENTHS, (BFE16)
EFSA(2006) iz & 55| Bz Ll iR 0 U > l2 K 800 ppm
EFLOBERHHLENRTWE, (BEB17)
7 | NMS H FAS19 IzBWT BB AN T35 Riggin & (1983) OEEIC LR
(15448-99-4) i, oA VST 0.16 ppm SALTHWEL EhTWE, (BB
16. 18)
8 | MA H FAS19 T8V TH B H &R Ty 5 Riggin & (1983) @&z kh
(134-20-3} i, oAV EIZ 005 ppm EF LT SRTN5, (BR
16, 18)
9 | ASHE - Radford & (1985) OBEIIhiE, #o bV v+ ) Thfi
5-AS 5-AS 7% 59~92 ppm. 6-AS # 40~60 ppm FER T L ZHhT
(22094-61-7) WA, T-AS OFEIFMEREIh AR, EEBHTREICTEN2HE
6-AS BTERPofzlEh TG, (BR19)
(22094-62-8)
7-AS
(89975-86-0)
SEEFOER
FHBEFREIC LE, T o b ) VE (WL v T A, T Y U AES) i1k

BREMOEFHRHEL LTRSS ERAEEETER STV IR THI L Sh
Tn5, (Z82)

KETI, g YoV by h] X me YoV, Ty
BV T rE=gh R SR oa) eI, () BREES
(FE 1A VALY Yo )2 LT 12mg L), FE - £ FARERAERS



(BFEARLEERA T~ 1R h V2 LT 20 mg UT) RUUNIAS
(—BHEEDY BT L T30 mgLF) ~OHBKEE LTORMXILG)
BE IV - IRTADTF 2T TNEOH SRS ROEEER, (i) Fa—do i
LD RS BRI ORFEE L<iklv) 7 Lb—r3— - F o X 2D R
EWVSETOERARD N TS, (B2, 20)

EU Tk, %0 (o b ) VR EFOFT R Y oA, B Y TARTIALL Y

AT (E954) IX. EHEEHE (80~100 mg/L LLF)., ¥ — b (100 me/kg B
). BFES (80~1,200mg/L i kg BLF), BXZ v« SRFAFTFY AV
b (80~3,000 mg/L XiZ kg BLF) & Wno B i~OHBERE L L TORMMAED
LBhTW53, B2, 21)

BRETIE, BN (o) oINS T L IREBETHS, BEOENY
ELTL, oy Z Uy YR 1901 Fi-FH THEM (R L0 B RICit-d
AEBWOFR) EFFAI I, 1948 FIBHTREREEE B CENY 4
AV T RI UL BEESNTEYD, 1961 Fiimy (Vom0 1 BB
E (Fa—ArFr2UNAOEBERLTIZZLRY,) ERTWNS, (BE2)

EAGEE L, 2002 £ 7 BOEE - RAHEESSRMEESRESTOTR
FEIZHEY, OJECFA CTEHEMICLEMFMPKT L., —E0&HmAN Lt
BREREINTEBY., o, QXEEVCEU#HBES CHEARLELZD LN THWTHEH
BRANCHEERR W EB X BRAEETIINMIZ OV TR, £ESENDL OREESS
RO &L ERMICEEICRIT AR EZRBT 2 FHER LTS, 5%,
BAEFTEHEICBWYTENY (od ) AT A 20 TOMEEEER Y
XLHOLNTLILEPD, BRBEEREE U ST 1EE 1 SOREEIE,
BREZEZEBRLRNX LT, RABERERMOKER2ENLZLDOTH S,

7. AMYREOME
EEBEHE L. BREEEESORGNEEFENMEROBNEZZ T RIC,
Wi (oD AAY TN ITOWT, By T4y B U+ YA
LREBRIZ, TZ 9 U, BRER UL HABOEY) . [HRBRECE . I35,
HEBREVL LS BEOCEDY ICAMMISE (ARG, oK%, BY
EOEFIDEEERER ). TEENIR, LM, 2K FERUESD].
ARy &, oy BE BEREEK, Y—X, LEcE, LBEEEET
KEL, [TAXZV—A8, HBAE, Py i, B (OTE. 2508, L)
Wi, FEE. < HABENRAZEEERL) 1. o8Bl GLBESE RN
B BT -BELERLS )], (757 —~_—2 NEROLE |, TEF]. [AaimT
DB X ILREE] E~DFEAICET2HELED. JECFA S22 E T RAE
WEEDLETHECENMME LTBELLEI ET200THHE LTINS,
(ZB1, 2)

I T2EIZHRINEOHEE
1. {FAENRE
(1) Yvhy &g

10



oY AN T LEERME L LI ANBRICET 5RBREEEATF
THZERTERPoT, LinL2R 0, BRLBRERLLODETHIF Y
VAN KEFEG E L TOERARICEWTIRZEDOMOY v ) VRER
BRICHBRTHIEBRERISLTER Y v W ) 2 ERTHLHESHhD D
&b, APHER RS B OFERIZBT D ENBRICOWTIX, o s D VHRHIC
FROBENBRICET ORBRBEE AN TREZITS 28 & LT,

@ B
a. HIEEN pH &RILE G

FAS17T RU'FAS32 IZ XX, o B U id, #O pRaR 2.2 THBZ
Eh, BEMESETTIRIZEAEHERE LY (EERICRINELLT N
{EZER) 2B, EERAOAFZRNZ pH £ TR CiIRIER e Il
BEEINTVWS, o h Y rOo—3iEECRIREND, BN pH OEWE]
W (=ley b (14, v9F (1.9) THEAN pH AEVWEiE (5
v b (4.2)) XV LB TSNS, £, Pob Vi BLDD
B pH £ TIHDBE TIIP20niImREns (2B, 22).
728, B FEIED pH T 1.0~25 ThHd E EhTW3 (B2 3),

b. MPREMNSDEE
FAS32 BT A8 Hic X iX, Sweatman & Renwick (1980) B}
Sweatman (1981) 1X, & FRUZ v MaBWT, BIRRBEE Lo h
U ATMEER D HEONIHEE LD, EEEOKRE LYy Y U idh
R CHESMIEERBEICETILOOMBFTNH oL D LiEELE
L, ZoROHEBOMENDOMEEOERIL, BT TOBEIARIEI
ICEhBbDTHBHELTND, (BR22)

TARC73 IZBiF 23| Hic kiif, Colburn » (1981) iX, & +&tE 6
e o B ) v (BB %% 100~300 mg/ A/B EROER X
Vil oA, MBFYYH Y UEETER 0.5~1 BEBICESICEL,
MIEPH 6 OFEEERBINIL 75 BE ChoTo b LTV B, £/, Pantarotto
b (1981) IX, B FBME (FRESHAD YoV Y 74 (0.8, 2.5,
5.5 mg/kg AE) ZHEROTEREWLL IS, WEFHF vV F Y
7 AREITER 30~60 HBICRBICELEE LTWDS, (BR4)

c. HEhEEHENSDEE

FAS32 TiX, v AV VEEZHRARE Lz s & 0BEF~OHLHE
BB THBZ LD, o ) VEEPROEBES L & & 0EFE D
2T, YoV VEORBRNECEEL LTAVWLNTVWS, FAS32 T
X, Sweatman b (1981) itk MZ¥oH V2 (2,000 mg/A) & HEHRE
AENI TR EOEFEPHRESRERED 1~8%ThHo7 & LTS
—5. Renwick (1985) X7 v MoV o) 2 OBE L L ZDE®R
FHE B AR ERD 3~39% Tholz e LTWAZ D, Ty hOEE
TOV v VRIROBREREELLTWVWE SR TS, (B2 2)

d. REHHENSDEE

11



FAS32 Tid. VoAV FRITAEERICRIRENRS & £EFENEEEIZ L

AEZTRVWEEEE LTREFIZIHEESN D Z 2005, o b U v EER
P& Lzl E DRPHEMEE, o h Y /ﬁooéﬁspwzmﬁmﬁs#@t L
TRHWHBRh TS, (BR22)

IARC73 iz BT 551 iz LiX. Sweatman & Renwick (1979) 1.
Arnold & (1980) @ T v FEAWE_#RIchbZ 335k FiEORERSE
HFTIZBNT, 7> MeH v b Y v (5% ;39 2,500 me/ke 5 E/BFEY)
ZRIBOBRBEHOIREGRE L, FOEEN 290 g IE LA TBHNY v~
FY Y7L (6%) % 24 BFEREER ST AHBEERLL TWE, £
DFER, B5% 48 BRELIPIICIZ L A CORSREIIREE (o b DY)
& LTHEE (13~14%0BEER, BV BRF) EhTns, (BFR4)

IARC73 R FAS32 ki1 5 5[ RIC L Hid, Sweatman & (1981) 13,
BRIy BTN LA 2g REEREOBR IR EEDT I Y
DBAERINELZRFHHER CLEFPRE-FEBRTEEICESX
8% EHH L TvWb, %£7-. Roberts & Renwick (1985) i%. & hizH v

BV A (1g/ANB) Z4BRIRERNEREEE 24, 5
B S0%NRFMSEEIRENZE LTS (B2 2), JARCT3 ITB
FA5I A XX Ball 5 (1977) i, b F ok 1 IR OB 2 fiz [3-14C]
ok ) VEBREROBRIERLZA, FEZY IV (LgA/B)
® 21 AMREROEBERE ORI BIIThE RSOV TRIZEB VT
. [B-14CI v I U EERE 24 BERIR PIT, R L2 HUHEED 85~92%
B oY GREME) CLTCHtEnZE LTS (BR4),

e. Btf

FAS32 iz 551 Hic L, Anderson & (1987) KU Fisher &

(1989) it, HEF344 T v MY v BV BAL T ATy oAV T |
Vo Aa (5, 7.5% ; 2,500, 3,750 mg/kg fRE/B®) % Prolab 3200 % >
TRERELZEZA, RYRVEERIZIFRTRIZEREDY v H Y v
B Eh e LT3, —F, REEOYF I F ) oa%
AIN-76A (BE&FED %Jﬂb\ﬂééﬁjﬁsf Lzl Z A, boB ) roRPHE
MEITEFEPIERED 10~20fZ ¢ 20 BRINA L Rofd LTS (&
B22), Zhizky, o) OB EECORIIAEIC LD B8
ZT53b0EEZBND,

@ 24

2 JECFA TAWVLRTWHIREE (JPCS: EHC70) &AW THERFEE,

BisihE wmosE BHE
ki (k) @BEIE) (kg (EE/H)
v 3R 0.02 3 150

Fv k() 0.10 10 100
v b () 0.40 20 50
AR 10.0 250 25
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FAS32 Iz i, HZ v bakBRiz, oV (1~10% ; 500~5,000
mg/kg FE/H) ZRERE L TERREBILE T DY v U DM
B BB AL, BRI S EOER - FEIME—EER LN Z L b,
T o) CHE - BE COEBEOIEZWE IR TS, (BFE2 2)

a. FERERUVHGRNEE |
FAS32 kX, v PEERIZY v ) v 2EBROKRETD L, ¥
oAV AT EAEOME - BEICAAT AN, FicHHEEE (BREY
FERE) . RNTHEFIIRBEOSHIBROLNDL LTS, (BE
22) '

TARC73, FAS17 ETAFAS32 IZ2B W T HE|AEN T 5 Letheo &

Wallace (1975) OFEIT LX, FER 400 g @ Osborne-Mendel 7 >
b (B2 A bA v F—r0VEE1IG) (Z[3-UCIH v H U (50 melkg KE)
ZHEFRFIEORE (BRRHEE) L, #51, 2, 4, 8, 24, 48 XjX 72
RFRRIC BT ARBAERIN TS, FORKE. #5851 BREHICIEE
R - BME DI LA ST AT THEEREARHEN, FTHLITFE. B
R BRI BRSO RmR A LN E SR T3, FEEUEECE
WIS SERRIZREE®D 1.3% K& 2.0%, BERRICBW TS 45
FRIZBREED 0.3%DHEFHENED N EEINTWDS, ¥, ®#EH
OREREZ £EBAIEK 5.0 mL T8 BEIEV R LEGR L Th, SEEOEME
BA~DOEERLLNTZLENRTNS, (BHE4, 9, 22, 24)

IARC73 EU'FAS19IZB W T H e H X T 5 Sweatman & Renwick
(1982) OFEIZIE, MEET » FRERICT BT R A (0,
5% ; 0. 2,500 mg/kg AE/A®) % 4 BEIREREL-BIZEE L TRE
WEHBT, BEYCRFEICRETHEHE CREEE L, BB IEEIL
BIZEHE L RBEORERITORBEERI N TS, FOBE., TR
17, 19 120 A DR OBERBEF O v 1 U VBERR, gk BT
OREIVHEL, £, BEWOEREFORE LY BN 2MEE,»ro
EEINTN3B, BIROBEMEERY» 7 VU VBEIZSWTI, FERREIC &
HEZRD NP TN, XY bETOREBRRBZRD R E ST
TW3, BEWOITFR,. BBRECRF OV v 4 ) FREIZOWTIE, BEL
BT Y bEERLBICHMBAR BN & ENTW5, REMWMOEEED DORE
(DWW TH., BERLAI TOZERBO OREhoTiEh IV bETOR
EEEARD iz, BEBOART YR/ REDSTI EnD, ZOMH
TOBEMERL, BEREEREEMOMEEZFHAT AR oRERT
HBHLEN, ET, HIE 17~20 BOBIROBERET O v I U B
. FHEROFNR LY bEhofn ENTW3, BLEX D, EIREIEA

HIcHEMEBL T ) F MY DAICERBEINEET » MBW
T, BEREERAEMOMEZER CHERBIOZEZFBE L 5 3 & 5 REES
DYy AV T ) U AORFIEROIRB LR bmIh

TwW3a, (BR18, 25)

b. k. KRE. AT~ ~DOBITHE
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(a) EF

FAS32 B W THAIHEN TS Cohen-Addad & (1986) DL
v, ERSEEACYy Y (256~100mg/ AJB) ZBERLTW
T LHEE SR 6 B (5 B 5 FIIIEERFESE) 22720, HE
#% 2 FFF AR OREDILE X B LLEFOY v b ) VBELZHIE
TOHRBRPERBINTWS, TORE, 3HOEELMBFRYH )
BEZZ<ERE (50 ng/mL &5, o 3 AOBEHLOFEFY v h I
VIREX 110~160 ng/mL TH Y, HEHD 5L 2 FlOEHF il iEF
IV URER., BAMMERREL D b Ao E STV, (BB
22, 26)

(b) Sy bFFE ,
FAS17 R UAFAS32 IR A5 Bl hif, Ball & (1977) i, T v
MZBWTH o Z U RREREPEBEELZLHEEL TS, (R, 2
2)

IARC73 BT A3 Az L. Pitkin & (1971) k. HREEHD
T AFFN 5P [UCI v B ) % 4 pglkg BE4YOEE T 60 /M
CHETERE L & 2 A, BRI Z R MIZEIE U THRIR O B
FRR AR & - BEICHM/LIZE LTWDS, BHERNTOREED
HEIBRRENTOHERLELY HERLLTHY . AFHFERT 2 BR#£IC
BOWTHRELFORMNEREXBELPEEL Y bR LT
bH. (BRR4) .

IARCT73 2B B3I Bic L, West (1979) 1%, HE SD F» F
WY BV (5% ; 2,500 mg/ke KE/B®) %4T4E 14 B UAGRREIR S
L. TBITHER 19 Biz[3581-» &7 U > 100 pCi (266 mCi/mmol ; 68.7 g
Y)Y 2o kY 100mg & & HICEBEBRGERO®RES (BREE)
HARBEERLTWD, ZORE, [BS13 v 4 U &5 5 BERE E Tl
BRM P iR 5 B0 0.03~0.04%FEL D3S] B D mWd LI
DR L, BRI Cit 0.008% MY D[BS]H- v 4 ) BB L
ELTW3, ¥z, FASLT iZB T 23IAIZ L., West (1979 i,
7y POAHXFLET oA ) CERHLICEBREL TS, (BRA4,
9)

IARC73 BETF FASI9 iZBWTHEIHEH TS Sweatman &
Renwick (1982) Oz L, HE 19D SD v ~ (i 19 L)
WBHIY v H Y > b U T A ZxF (50 mgkg RE) ZBEERRO#E
L, #E 48 KRHEZ T TESYECKRIEOE. BiEE OB ez
WEEBSOMmMBER CEKZBT Ao b Y VIBEOHBEZH AR
BEEEINTWVD, TORBER, FIZEREPOT v 7 ) VBEDORDR
BRI ~PRIRCEBIE L=, RIREEREE IR A L R UEE2D
TINZEEARBRETHoTEENTWS, BIEOKESROFoH ) 8B
BlIZBWTHEHZEIIFRED bt Eh TS, (B4, 18, 2
5)
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c. MEPD-ABELEDES. OBRADHE
FAS17IZRBWTHBIHERTW3 Renwick (1985) oL v a—Zkh
¥, Agren & Bock (1973) X, %o bV VidlfEl-A R L FIHERICES
L. FOMEEILT v FT 3%, 24~35%, 69~86%, b FT 70~80% T
HHLETHIBRERHBELTWVWS, (BE22, 27)

@ HEHKRZEHR
FAS32 I BWTH B HEN TS Renwick (1985) DL ¥ a—Iz ki,
b FRUEL OERBW TORBRBEEZRE L. Vo2 Y VidEBRAEREZ
ZithnkasntTtns, (ZE22, 27)

a. £k

FAS17 2B 53| Bz kL #viZ. Byard & (1974) X, B4 4 iz [phe-14C]
FohVy (500mg/A) FHEROBRIEREZ 5, BEUE 48 RfHE
M A b IR EED 98% LA E (FRH 92.3% K UES 5.8%) AEIURS
e LTW3, £, FEE 48~72 BREPEES 2 b I3RS ED
0.3% 25BN S 7o, YK RRIZ Y o 0 U U REBMIZHR A L O Tridede
Sl Epb B MIMLOBELRRICT v B U U ERB LRV R
LT3, (BE9)

b. vk
FAS17 I2BWTHEH & TV 5 Minegishi & (1972) OMEIZ LN
X, EER 300 g @ Wistar 7 » b (HE 4 [L®) (Z[38]% > AV (300
mg/kg KEH) ZEERBREORS (BREE) $3RBAEBIHLTH
B, TORR, BEH 96 RERT OHHNIRITRERD 66.9~74.1% Th
D, HREEEEO TN THRREMBIBDIEDTHoTcL Sh TS,
(ZH9. 28)

IARC73 B FAS17 BT 33 Az LuiE., Byard & Golberg (1973)
i, 7=/ ANV EF—ARHARIC L o THIBOEDRSHEROFELRS
727 v FiZlphe-ClHr o H Y o F M) T ARBEREEAORE LEEZA £
DRBHICHEBIRXA ONEhoT L LTWS (R4, 9), £, FAS32
BT A5 Bz XL, Hasegawa & (1984) X, #EF » MZ¥ v b U v
TR T A 5%IEEEE 14 BHEBRELTH, TOFBTOF 7 7 A P-450
DHFEIIEO Lot LTS, (B2 2)

FAS32 izBIF 33 HickhiX. Lutz & Schlatter (1977) k. HbgE
B LYo U R in vive TF v FOFFRBIIIEN® DNA &S L
oz bbb, ZERNTY Y VidBBEF LTl Ehhne
LTwW3, (BHE22)

c. ELEYHF

3 55 2oV TiL, FREEY o 4 Y R RSN 4~6 BRSKBEE L SN TWS,
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FAS17 {28 W THE| B EH TV A Minegishi 5 (1972) D#EIZ LR
X, FER 350g DEANE Y b (#3300 23S H Y v (150 mg/kg
*E) *HERAENERES (BRNET) ToRBRREREIhLTWE, #
DFER. BE5% 96 FFERF OB EIRRESED 95.3~99.9%TH V| Y
BB OT N TUBERENMEIEI O Thozt Eh T3, (BR
9, 28)

d. V)L
IARC73 izB I 35 iz L X, Pitkin & (1971) iX. 7H ¥l
BEINTZY o BV OBRPICKREEDOE FHELNITHI Sz L
TW5, (2H4)

TIARC73 Iz 331 iz L hiX, Byard & Golberg (1973) 1. 7=/
ANV E L —VRTLEZ & - THRBROEYRHEROFELRL -
[BClH o BV ) U AEHBEREAORE L L 25, TORBHICEET
HBNIEPoizE LTINS, (BR4)

e. OSBA E~DRBOATHEM
FAS17 izBiT 55 B LiviX, Kennedy & (1972) X, oV v
AR5 LTy MRFHD CBSA-NH  EZBHLELHELTWS, (B
R 9)

IARC73 BT FAS17 iZBWTH5[HEN TS Lethco & Wallace
(1975) o@FIcIiX, W3 »AKBDO SD v r XY vV F b
Uwa (001, 0.1, 1.0% ; 5. 50. 500 mg/kg {KE/A) % 1 ELRER
5 L7SD 7 v b (ZEMEREE 4 PL) iZ[3-UC]Y oA VR oA (5,
50, 500 mg/kg AH) ZEEEOBRETIEHBRPEHRIN TS, ZT0OF
2. 1 EFEEREEDRNT v b TIR[B-UCIH v H U o F U v ARER
7 HEORTHEAEE CEETHFEIXRERBOK 55~8T% R U 11~
A0%THY | 1 FREREREDOH 75 v P TIXTEN LB 68~85% 1T
10~ 18% Thollan T3, 1| FERHAREDObL Ty +D
[B-uClH v BV b Y T aFe5HE 7 HRERPHENGED 99%BAY v I
VAR BZLOTHY ., T HEDN OSBA RURERA A icEH LD T
HHEINTVS, Letheco & Wallace i, [3-UClY v H U kY7 A
BE% 7 AERFIZ, BURERIZ X 9 [3-1CIBANT-BHEREFEE (RER
ToTWR,) L, FREBELLSRVEVAALRVT I FTHD L
ELTW3, 28, IARC V—F 2 77—, 20 OSBA LR P
YANKR VT I RIZOWT, BERBROWBREDE Dy FICBRIC R &
LTEEFNRTWERREZHR T A LN TERNE LTS, £, Bl
WHED SD 7w b, S—AF LR F—, Hartley TAEy b, NZW
7YX XL E— I ARIZ[B-14Cl v 7 D v (5, 50, 500 melkg (AE) %
HEFRHEDRES (FREE) 73RBAERINLTVWS, Z0OHER,
BE5%E 2 BEIRT OBREEREIINT 5 OSBA TR ABAREDHIL, SD
7 v FT0.43~1.78%, F—/FT U NARF—T 0.08~0.82%, Hartley
FEAE Y BT 0.25~0.69%, NZW v+ ¥ T 0.18~0.49%, B¥—F L RT
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@

0.156~0.73% Th -7zt EN T35, ZOREMNPD, Lethco & Wallace

i, BERCAREPPDLTRILLEENCRA LTRSS H

72 OSBAIZDOWT, AENT, BERSMEE VD X0 idie LALFERNSHE

WX o BV U hbER LD THAI ERTRENT-LE LTINS,
(&4, 9. 24)

Renwick @ L ¥ = — (1985) Tix, Vv BV VEEREORE L L
DFDRFHITOWTIE, AL T LTHEBETHY, b))
VEOEMEXRERABFCBWTERDLAHLOTIRRENVWEEZLNT
W5, (BE27)

HEtt

FAS32 Tit. £ PR T v b~DH v h ) VEOROKBREROIEROK
E0WTFRIZBWTY, o) VEOEELREHARKIIRYEEETH D,
CORFHERIIFIZEBRAT S L vIToRB L ERTWS, (BR2 2)

FAS17 81T 35 Hic XX, Byard & Golberg (1973) i, SD 7 v b
(HE 4 PC, H 2 PC) iZ[phe-UClH > Y o (40 mglke KE) ZEEREOF
Bl 25, BE% 96 FREIRT. #5% 48 HHEFEDP RV S5E 4~8
BRI b FN TR EED 90%ELE, 3~4% KT 0.3%LL T D HERE
BRREHENEE L, WTFRBREMFIFELIBOERELTWS, (ZR9)

FAS32 iz A5z LiE, Sweatman & Renwick (1980) (X, & k
EUOZy bt oBh Y r7Fuix R (Bl 4B REESIMEE
B 2UFHT LYo BV oM VT UOAPMETTHI NG, BRR
MESWBY T ) Y OEDSPMBRE THL L LTS, 7y T,
v A1) v OBERME SRS Y S BE 200 pg/mL B TREFIT S
& LT3, Sweatman © (1981) ix, 7 » M v I U 2 (6%; 2,500 mg/kg
KE/H) #RERETBR L, FOBI VT IFUVARMETL, o) o8m
R UHEE - BETCEBETIL LTS (BB 2 2), Renwick (1985)
DL E=2—zBir 55 Hic LiiE, Renwick & Sweatman (1979) (X, &
v FMERTOY B Y OBRIIEIH - THEOHEERIEFIZEWVWE LT
WwWa (BR27),

TIARC73 iZBiF 535/ HIz L i, Bourgoignie & (1980) i%, SD T v k
RRENCY o BV P P U AR SREEL, TOHE S 5REBREZERL T
W5, EORER, FvA )t ) T AOFEHERITF O MG PRI D
DbTAX) OB E RV oY Y U ADFRME S
EFDMEFIRED 140~200 pg/ml D & EWZHRKERFB, o b U v
TR T AOBRAEERINOFIWIRD b Rhofz LTWS, Fi,
PRV rFrITLE p 7T BREFT N UL LLRBEAREEFETS
EH BV FMNIDAOBEZ I TSV ABRBEEEREZEND,
Bourgoignie b1k, ¥ v &V VEOBRBEIRESTHERER M F xR
T AL HHEBEIC L > TNE EHEL TS, Vo U VEROFRMEE
FUWNZ = RORPF v I ) VEBEICHEIIBO LA, -7T2L LT
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Wo, (BR4)

FAS32 iZRBIT 23| Bl Lid, Sweatman & (1981) %, b hcHoh
Y32 (2,000 mg/\) ZEERERAERIETHLE I VT IV ADETRED
IR oTcl LTWS (B2 2) A5, Renwick (1985) DL ¥ =—iZ &
UL, T Sweatman LORRBRTCIMET VoLV VBENRESETH 60
pg/mL &, T v FOBRMESWEF L -~ULZZEL TN &b, %
ARBERIIY v V) VOBRMEBSIBICEEZRL S L WO BILIZIER D
RnWk LT3, (BE27)

(2) i
@ oTsA

IARC73 R T SIAR 817 58| Bz LhiE. Renwick & (1978) X, W
Wistar 7 v MiZ[methyl-14CJOTSA (0. 20, 125. 200 mg/kg AEH) # E[H
SEEREORS (BRNEE) T3RB2ERLTWD, TOER, #EHTH
FICREED 94% DRSNS, 55 5~TuREET T, AEICH
N BT 18U RPICHREE - LTS, . 24 BEREIRP A~k
BRI, 20, 125 RO} 200 mg/kg REHREH CENTHHREED 79%,
58% KT 36% Thol-Z Laxh ., OTSA ORFFEEEITFOARICE LT
ELRBLELTWS,

Bligte b BE&EE 1 FliZ[methyl-H4CIOTSA (0.2 me/kg FE) ZHEERRD
BEREEREZA FERE 1 2 XU 4 HER - B EP~O RN sEHE i,
BERED 56%, 86% L NEE 100% TH-TE LTS, '

FiZ, b MZ 0.4 mgkg K&, Hf Wistar 7 » MZ 200 me/kg BB DRI
riE OTSA ZHEERMEROER (BAFKE) s¥keE A, #nFho
R E e =8, 2- AV 7 7 E=AL AP AT a— VR
FORMBASE IV o E8ESEk (B b 35%., v b 80%) KO-
vV (e b 35%, T k3% DiED, OSBA (b k4%, F v b 2%).
NTEFLVILVZANKRTIR(BER2%, Ty b 6%) ECOTSA (R
i) (v P 3%, Tv b 5%) Tholtl LTS, (B4, 29)

IARC73 R U SIAR IZBW T H 5 H & TV 5 Minegishi 5 (1972) DO
Flo X, FEWN 300 g O Wistar 7 v MZIBS]OTSA (300 mgrkg &
BH) ZEHRBRENFRETAIAERBEREREINTND, FORE, 5% 24 RO
96 BRI R IC PR S e i iR R EE D 62.9~66.7% & U 83.4~85.8%
Thh., #E5% 96 HFREIZEFEPICHE I N B ERIREED 7.4~12.2%T
HolcahTng, BB, RPICHHE S B0 50%iE OSBA i
BABLDOTHoTEINTWS, (BE28, 29)

® PTSA
Minegishi & (1972) O#Eic Iid, HERN 300 g Ok Wistar 7 » b+
1Z[35S]PTSA (300 mg/kg E) # HEIR OB ETARBEERIN T3,
FORER., BEH 24 KT8 96 RRER I HE S vz s shid, B E5&D 54.0
~T1.6% KT 68.4~84.5%TH V. 5% 96 BFifjEFEFICHEM X iz ks
BITREED 2.6~82% ThoT- & ENTW3, 72k, RPICH Shizik
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EHEEDH 0% PSBAICRA LOThoT- & RT3, (BE28)

3 MA
FAS14IZ I NIE . MA IXT v M OFFEER CBBRSEEIE N 7 % OFfED R E
CE—RMTEDAF )= T T VBRI SRR SN D & DHER
HBHEINTVWE, FASI4 Ik, AF /7 —ARk<ambh=ERic Xk
D TERMEIREROKICABESH., 7Y RS oABRZE FTRELONLARE
%'C&;O’C T rpReEENIitoT 2 /%R@}: L CRFICHEEE I
. (ZE30)

2. TOMOEILEHAR
(1) YvAh)>
FAS32 izBiF A8 AHic Lhid. Lok & (1982) &, %y Vs in vitro
CCULT—ERO T T —EoiEEEFEELRZE L, Renwick (1989) X,
Yok Y rBRAKIEBOBEILERE L CEBRICSEREOI MR A D NZIE
M, oY B invitro TTIF5—¥, RI7T—F ([0 &2—F) RO
AN Z—EOEREHEFLZE LTS, (ZR22)

IARC73 iz B 28 Hiz LhiZ. Negro & (1994) X, 70 mo it 1 Hiz,
Voh ) oBE—ORBRSTHOIERES 3 FeEARELILEZ A, AST,
ALT, yvGTP RO 7 A A Y BRRAT 7 F—EOEERBINL, JgTvyH ) o
HAEBRELTHRFEOEARBREIN TS, (BE4)

(2) YyAYFRUIL
FAS32 IizBiT A2 Az LhiZ, Heaton & Renwick (1991) . 7~ F&H
WiE—i#RETR_ERIChEIRBRICBNTYy IV F R DA T.5%
(3,750 mglke KE/H @) ZiBEEHR S Lz & Z A P OF 7 = A P-450,
F bbb KO NADPH-F 7 1 A P-450 8 TEER OEE, 7 ) A R{bAK
T Pl 7 —EEBE NI NVEF AU BICERP RIES oo, ¥
AFN=ba T I N A FAAGTEEIZ DWW TR RIS 63
#wiMLi-2@BEL TS, (BE22)

3. Hit

ERorBo  HoB VA X, e LTOERRCBWNTEE
OMDF B Y SEERBICERICBW T oA ) R ERT B EHEESNS,
L7cdi o T, AR B OFHEICOWTE, o b ) v 5EHERY
FE LEEEBREGEDIED, Vo VNt BV Ay LBADYy v I )
VEEWBRME L LERREED AV TREHICRNETIZEE L,

(1) BizE
oAV BTHY., AENOLBRFZHR pH £ETIZBWTIREA F
VELTHFEELTWARI &b, —BREICRBAMEICALND & 5 RET
Rz LT WEEEZ L2Rne S T3, Renwick (1985) O|EIC
LR, B3HIY v A ) % ) VEREETE S BR DNA U VERRERK E OF
BBEATICHEE L2 2 2 5, BELDNA V VEBEEEHER COREREL-T=Z &0
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5, toh VA FFOE00ODNAFMEIIERL S B L EhTWS (&
B27),

@ YvhAYALLYL
Yo BV AATTAEHRBRYE L Li-BiamtticEd 2RBEEE L
TUTDX S hBERD B,

Ashby & Ishidate (1986) MONIAR UWAR (1998) m#HIC Liid,
oAV ANy T A (FE 99%8) oW To CHLAU & RAvi-iadEk
RERR (REHFEHRIEFET TO 24 BB LU 48 B Egnm) (88
X LirRaiBE 24 BEEERAF 16.0 mg/mlL., 48 BREELIAE 12.0
mg/mL¥W) BEEINTVWD, FORKE, 24 FHEEFLETIX 12.0 mg/mL
PA k., 48 RefEGAE T 8.0 mg/mL DL DR THM (BIERE) Th
ST ENTWE, T BV OB T AEDIER, F ) 2 AEES
VU AEOFERKBEEIIO TN O RAKEEEFR LI L, WThoE b
4 mg/mL R (A FREE LTHEAET Y VA 1 mg/mL RGICHEY) @
RETIRAERERZFERZRET. HF M) v A 1.5~3 mgmL A4 EE T
WIS REEETFFR LIZZ L, Yob ) rCREBEThH D b
735, Ashby & Ishidate I%, EBE TORBEL WV IFERIZ. MRAF
VAREEIZ LA b O TRV EEELTWS, (BE31, 32)

@ YvhUs YyAYDAUSGL, YyAYLF U LE
YoV o BV HITA BV PN UANEY B Y
VIRV LAEERDE L L BEEHICETARBAEE LTU T X
FREENRD S,

a. DNAEGZEELTLER
(a) UDS #HE&
(FoB V) ob)
IARC22 iz BT 58| AIz LiiX, Ochi & Tonomura (1978) i%.
w BV PN A OWNTO e MRHESFEMIRE BV UDS e a2 E
BLTREY., ARICEELR UDS o#EMAA LN LTS (BB
33) &, PEIOLOBIHATHY., ZFOFEMIALMZEIH TR,

IARCT73 iZB T A3 Hiz L X, Jeffrey & Williams (1999) iX.
YoV b TACONTOF344 5 v FRSD 7 v FO#I{LES
EiFMREZ BV UDS RERR (RBEBE 10.25 mg/ml) 2L TH
D, WTFRH NG LRIFEFEET TRETH - E LTINS, (BR
4)

(b) aivw bHER
(FoB Ve oIV R oA)
Sasaki & (2002) OMEICLIUE, 8 BE® ddy ~ v R (%ﬁﬁfﬁzl

+ 48 BERTESE D 16,0 mg/ml. CIIMREHEABD b L ER TS,
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) &%y AV XY+ U oA (0, 100, 1,000, 2,000
mg/kg FHE) FEHEROEREL, #5 3 KEENT 4 FABICEEL
T, FDORE. GG, I, B, Bk, F MEROEHEEHVWZa A
v PRERBER STV D, £ORBR., EALEREE L B LT, 1,000
mg/kg EHL LDV v ) UV REFHORBECICY ) TR D
LB ERHORE R UHE T DNA BBIERBEOA R REMARED bz &
SNTW5, ENUADOHER - 388 T DNA BBEEEEEOHEINIED b
TRy, (2R3 4)

Bandyopadhyay & (2008) @5z LniE, 8~10BE:D Swiss <

T A (BEEE 4T Ty Y (0, 50, 100, 200 mgke KE) %

- HEMFEO®RS (FRHE) L, &5 18 FEBICLZRLT, £FOX

LB LEILEEHMBREE AV Ay FREBBERESH TV, F

DFER, 50 meglkg FEL EDR 5T tail DNA (%) KU tail extent
(M) OFEZRBNBRDONIZL TS, (383 5)

(¢) in vitro SCE RE&

(rvB V)

TIARC73 BT A5/ HIC XL, Saxholm 5 (1979) X, oAV
IZOWTOr MR Y oEkE vz SCE Bk (BEEE 0.1
mg/ml) ZEHELTEY . AEEHEEROFERIZI I DL TRETH -
oL LTW3B, £, Bregger b (1979) 1%, RFRORE (ZREE
0.5 mg/ml) ZHEEL, REEHE(ERIFEFETTRETH-EE LT
5. (BER4) ' '

(FoHYrF Y TLa)
- Abe & Sasaki (1977) OfEiIzcLiE, o BT RY 7 ATD
VW Don 2V 2 SCE B8 (HRHBE 50 mM) BEBEINTEY,
STREDOK 2/E0 SCEERPRBOLNELEENTWS, (BE36)

Wolff & Rodin (1978) Mm#EEICLUE, METREESN =R Y
YF BRI TANRENEEREICER LE LD R E 1~5 ppm 5H)
IZ2WT? CHO V- SCE Hg (BExR & LEREEE 1.0%6)
BEBEINLTEBD, WThoOgHRBERIZB VTS SCE FROEMHN
mobhilENTWa, £, RACERWEIC>WTOe MiEBE%E
FREEE Y 3Rk E H - SCE Bk (BEdR L L-EREE 0.5%©)
BEBEINLTEY ., WIhOERBERIZB VTS SCE FHROEMHN
BEEETEHCEDONZLENTHWS, (BE37)

IARC73 BT 23| iz L hiE, Bregger 5 (1979) 1%, $oh V-
TR TAZODWTOE MREERY 8k % vz SCE BB (&%
BEE 0.5 mg/ml) 2EEL TED, KEEHELRIEFFET CRETH-
LT3, (BE4)

3 M BEES 1.5~5.0%. B 1.2~5.0% 2o TR IR BB b - o B S L ShTniny,
¢ M EEEES 0.6~ 1.5%, HRS 0.6~0.9% T oW T TSRS R DBRMNR L Sh Ty i,
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Ray-Chaudhuri & (1982) o@Ew X, AV rI 7 A
DWW TD V79 ZH Wz SCE B8 (BRBEEE 1mg/mL) BEHEINAT
BY., 0.1 mg/mL BT SCE BROEMMBBD LR, BEEE 1
mg/mL # GEEREBMEZS SN TVRY,) Tt SCE FROEIMIRD
bNieofttEhTng, (BE38)

(d) in vivoSCE B

(VoYY T A)

Renner (1979) OMEIC I NIE, 10~11 BEOF v £ =—X » A
AE— (FFES L (MERICEARE)) WY~V F Y7 A (O,
1,000, 5,000, 7,500, 10,000 mg/kg {+E) ZHEHFEORE (BN
#HE) L. FHRThO SCE R IE2A2HBAEBEINTNE, *
DFER. 7,500 mgkg HREL FOEEH CERESEHO 1.5 L Lo
SCEEREMPROLNILEEN TS, (BB39)

TARCT73 2B 25 Az LiviE, Dropkin & (1985) 1X, R 10 B
DICRYVRIZY v H VU 7h (2,000 mgke AE) % HEEgE:
NERE L, FERNRE LR TO SCE SR+ 2 5B EHRL
TEBD, BETH-oTmE LTS, (BE4)

(e) DNABBZHEELT I TDMMOEER
(oY)
IARC73 2B 331z L iE, Sina & (1983) X, +vH VY iz
DNTODT v MHCITEEZMEZ B - DNA —AREIRR (e
B 0.549 mg/mL) #EMLTRY | RENEHELREFET CHW BT
HolzLTW5, (BR4)

(oA U2F Y TA)

JARCT73 iz BiF 25 Az L #auiE, Lutz & Schlatter (1977) Ix. SD
Zy b 2EZBEBESIY oD Y A (HEE) (372, 390 mglkg &
H) zHEREBREEDHEE (BAFEE) U, 85 50 BFEBICEBLTE
OIFIEE EERE D DNA L DA 22 2RBREER L TRY, BET
ol LT3, (H4)

b. BIEFEATEFEELTHEE
(a) MEMZHWLERERETERR

(B V)

Ashby & (1978) O#EIZIIE, oAV (R e LT OSBA
BEH) THOWTCOME (Salmonella typhimurium TA98, TA100,
TA1535 KR U* TA1538) # AW ERERERERE (EEHAE 25
mg/plate) BEBINTE Y, RBEHEELELREET CRETH oL E &
nTnag, (#E40)

TARCT73 i A5 Az X i, Rao » (1979) iX. oV iTo
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WCOME (S typhimurium TA98, TA100, TA1535, TA1537 R X
TA1538) ZAWVWEEREAREEAR (RRAE S5 mghplate) ZEkL
TR, RHEHEELROFEIPPDOLTEETH L LTV, (&
fR4)

Herbold (1981) o#FEiIc L, RF ETC8E IRt U iz
SWCOHE (S typhimurium TA98, TA100, TA1535 & TA1537)
FRWEHEIREAZTERR (BEHE 12.5 mghlate) BEBEINLTE
0. REEELCROFEIIPIDOOTRETHTLLENTWDS, £z,
LYo H U CEKBRPT 2 REER LERICERLEBOIZOW
TOME (S typhimurium TA98, TA100, TA1535 R U TA1537) %
AW ERERERAR (SR 2.5 me/plate) RNEBEINTEY,
T RKHEELROFEIPPDLTRETH - ENTWS, (BR
41)

Ishidate & (1984) W RNTREEROAHH (1991) oFFIC LI hiE,
Fod Y (BEE 100.0%) I OWTOME (S typhimurium TA92,
TA94, TA98, TA100, TA1535 K TA1537) AW ERIBRAER
HER (KEHE 10.0 mgfplate) BREREINTEY ., RKBEELROF
EIZPDbLTRETH T ENTWS, (BE42, 4 3)

Mortelmans & (1986) OBMEIZ LIE, T o F ) OV TOME

(8. typhimurium TA98, TA100, TA1535 k(X TA1537) W1
RERERRR (BmMAE 10 mg/plate) BNEEIN TRV . RBHEHE
EROFEIPPOLTRETH 7oL N TS, (B4 4)

(o BVt Th)

Stoltz & (1977) O#WEICLINIE, M ETRESREY Y I Y T
Y DA (Arnold 5 (1980) T > &AWz hiz 2RI
BobhifbnbR—my M) EOWTOME (S Hyphimurium
TA98, TA100. TA1535 RTRTA1537) 2 AW HIREREERR (&
AR 5 me/plate) BEMBSNL TR Y, RNHHTEH{LROFE I 1D
TERETHo L ENTWVD, (BFR45)

IARCT73 IZBiT 25| Bz LauiE, Batzinger & (1977) 1X. o Y
P U TN 4RE (BERE 2,500 mgke AE) PEREROKEE LR
T ADRIZOWTOME (S typhimurium (BRFRRE)) ZHWVWEER
EREAFRREPERBLTEY, WTFR b RENEHLRIEEFEET CTHBET
bolc LT3, £, ERHEOREEITo v U ADEENEZ&
B LU7ME (S ophimurium TAS BT TAL00) %AW HEIREARE
AFRBEEBLTEY., 3HBEIRETEHEREFET THBHETH-
B, BECBREINE 1REIBREThoRELTWS, (B2R4)

Ashby & (1978) OHEIZLINIE, oV F Y U AIZONT
DO (S typhimurium TA98, TA100, TA1535 RTFTA1538) #
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W IRERERME: (KEAE 2.5 mg/plate) BREBINTEY,
AEMERFET TRETho L ENTWE, (BE40)

IARCT3 I8T33 FHic L L, Pool (1978) X, v h kY
T AZOWTDME (S typhimurium TA98, TA100, TA1535 KX
TA1537) 2RWVW-ERERERERR (RBHEE 1 mg/plate) ZFEM L
TED, BB EROBF R PDLTEETH -7 LTS, (B
B4)

IARCT73 [z A8 Aic XX, Connor & (1979) i, HvH Vv
TR A (BREAE 100 mgke AE) #BEERERABRE LS v FO
FRIHIZ DWW T OME (S typhimurium (BEFEE)) ZHAWEERERE
EFRBREZEBLTEBY., RMEHERFEFEET CRE O LT
%, (BFE4)

Eckhardt & (1980) O#EICLiiE, RF IECRES YA Y
YU AOTSA % 27 ppm F8) IZOWTCOME (S, typhimurium
TA98, TA100, TA1535, TA1537 K} TA1538) % AV \-1EIRZERE
AHER (BREFAE 40 mg/plate) PEHBSITE Y, REEELROF
EIIDPDPDLTEEThH oL IR TS, £2, VB Bittad ZLM B
IR ZTH, RENEHEREETOTRTCOBEETERETho7n L &
NTn3d, (BR46) '

IARC73 12T 55| Biz LiX, de Flora (1981) . oV F
bU D BZOWTOME (S typhimurium TA98, TA100, TA1535,
TA1537 RUF TA1538) AW EHIFREALERR (BESAE 10.25
mg/plate) ZEHE L TEY ., REHTEHLELROFEICHIDOLTEETS
Sl LTWS, (BfE4)

JARCTS iz BT B3 Hic XX, Imamura & (1983) X, v H U
TR A OWTOME (S typhimurium TA100) 2 BAVW-1EIF
2 BEE (BEHAE 10 me/plate) ZEBLTEY ., {HENEMLR
FEETCEREThomELTWS, (BE4)

Ishidate B (1984) OWEFIZLIVX, FoZ VUV F R D AICDONT
DHE (S, typhimurium TA92, TA94, TA98, TA100. TA1535 KX
TA1537) ZRAWERERERFR (K®AE 10.0 mg/plate) HEHE
INTHED, REEEREROFECOIDLTERETH TEEhTY
%, (B4 2)

Bandyopadhyay & (2008) O#ElcLivL, yo BV Y DA
Z2WTOME (S typhimurium TA97a ZTRTAL00) % B\ =181B2e
REARRE (REHE 10 meplate) BEBEINTEY ., RBEELER
DEEZPIDOLTERE T ShTW3, (B3 5)
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(b) adPadINnIZRANWSERTFEARALTESAR

(FoB Y

Kramers (1977) o#EFIcXiE, M EcglEEIhzBla vy o
vh Y P&B] EUW v UL 181022] i 2oWNWTDirg g N
= (Drosophila melanogaster Basc RMER N F OEARIRE) &AWz
AL HEEIERE (TP&BI EEHEA 0. 5. 25 mM, 3 B BRERE 0,
5. 25 mM. [81022] BEHEA 0. 5mM) BEEINTEY, P&B]
THWEEME, 151022] TRMETH & R TW3S, Kramers iX, B
& OTSA R PTSA IZOWTE L7-REBRER &, 181022] iX [P&B]
FOHREF Lo lnl L EHEE 4 [P&BIICED b /-5 BEMEIX OTSA
B PTSA UADARRERFHWICL b0 LEEL TS, (BR
47)

(oYl oh)

Eckhardt & (1980) OFEHEICINIE, Yz v Pa vz (D
melanogaster Basc RitER G DEARME) I RFETREES =Ty
VYA (OTSA % 27ppm B48) (0. 400 mM) % 3 B
KBET HEEGEHBEFRBRPER I TEBY | HEEIFERLEEROHM
RED Lo ENTN3E, (BHE46)

(c) TIRY U IT+—< TK HE

(FyBVrFhYTL)

IARC73 iz 25| Bic XX, Clive B (1979) 1. #EE®IY-v &
YrF b DARUKEY v B Y F b Y T AROVTO L5178Y tk
T8 2 FRAWETURY 7 —< TKHER (BEBE : IR v
FUYF Y os 19.0 mgml, TREI DD T FU UL 125
mg/mL) ZEBLTEYD, REEEEROFTEIZI DL TERETH-
e LT3, (BE4)

(d) invivo FS A T =w B ERTERES
(FoB VY TL)

Turner & (2001) OFEIZ LHIE, 12 88O Big Blue™ Z » [ (£
FEHE 10D IKHF o XY T RYTA (0, 5%) % 10 ARREEREG L,
14 F BIZ B L TEONBE UMD DNA 288 L, lacl DEREHE
BRHBHInvivo F7 AV 2=y JEWRAERBRBRAE/REIN TS,
FORER ERWEOREIZEE U Jacl EREEOBEIMIZIFRE O
FEONTNIEBNTHLRD SRR Noz ER TS, BB, ARBIC
BWTR, BB L LTHANWE 4TI /722 00REICL->THF
BEOBEROWTIIZRBWT Y lac BREEPARICHEM L &8
BRI TW3, (BE48)

(e) TOHMODEBELFEATESER
(o BVl oh)
SIAR (B WTHH|IHIH TS Fahrig (1982) D&z i,
C57/BL6JHan X T ZZfEREILIR~ v R (%} FREE 39 L, & 5.5F 84~99 [IT)
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IZ RF s CRIEENTY v H V> F FY U A (OTSA # 27 ppm FH)
(0, 1,000 mg/kg {AE) ZiTHk 10 RIZEEEERNEEL, BHNhR
B OERMBEOLBRERBEFOFRE REAXIIKER oA Ry
b)) XiZaRMRE (ARXRKRABRDARY ) OHBEE® RS~
TAARY FT A MBREREESNTWS, FOHRE, 3EED R L{THi
ToREBR CREHESBETOAR Yy hOHBMEERX /701 BT, MBETO
ARy POHIMEE (0/182 L) L DB ABERXZRDONE o=
ELEREThoEENTVWS, (BR29, 49)

Suzuki & Suzuki (1988) OfF&HiIz LiviE, oAV T P Y T A
2T D RSa & Az Nat/K+ATPase Bin FREEEARERIC L 57 7
A VTHHEESEIEE & T3 BETERAEERRS, MIRETERL 50%%
THRIZEE (22.5 mg/ml) L TERINTEY, EREEHEOHEM
BRONIEINTWS, (BFE50)

c. REAREEHRBLTLHER
(a) FHEEEMRRF*ANIEEEEESER
(FohV)
Ishidate ©» (1984) . Ashby & Ishidate (1986) W UNIH K UHAME
(1998) DF|EIC LT, FoH Y s onT@d CHLAU % A=
BEEEHR (RENEE(LRIETFET T 24 B K U048 SRSkt A1)
(HBEE 6.0 mg/mL (FrHASFRD b /edo =Dk 2.0 mg/mL F C)
M) BEBENTEY., BEThoTmEENTWS, (BE31, 32,
4 2)

(FoBH VB Uon)

Ashby & Ishidate (1986) IETHIHARZ OFAR (1998) D{EIC Lt -
iZ, o VA Y TARDWTO CHLAU AV RefREsiss

(RETEMHACRIEFLET CO 24 BFE AT 48 BRLEGAE) (Bl&Exs
& L7eBERE 8.0 mg/mL®) REMINTEY ., HEEE 8.0 mg/mL
TOREN EERY) ThomtEhTW3, (BE31, 32)

(FoBVF Y TL)

Kristoffersson (1972) O#FEIZLiX, Vo BV P RY 7 AILD
WTD Cl-1-15 Z AV REARERR (RERE 1 mg/ml) BEES
W3, Z2ORR, BEEESROFERENNED L, BEKRE
HERTRENLTNS, (B35 1)

Chang & Stacey (1974) O&WEIcLNE, BV F R wA
DWT O FEBMLERAREREY K2 AW REEREERR (8
BExXREEINTFEEEE 20mg/ml) BPEBEINTEY ., &8GR E L
TeEkmiRE (2.0 mg/mL) B (RERRICDAABEL, SREFITITZO
WWETETLTW:,) RBWTOHREFEBOFEREINSED 5

T ARIETHT (e ) DMSO FEEICA VB, 4.0 mg/mL L ETCHHBED Bhic b ShTns,
8 12.0 mg/mL TIARSENED bR E ShTns,
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Nz IhTnd, (B3R5 2)

Abe & Sasaki (1977) OHEIZLIE, vo BV P Y T AIED
WT D Don AW RERRERER (RHEESOmM) BNEBEINT
B, BRBERIIATYERAELNTERN, 2R ELEBRBER T,
SEIEEN 50%E TEoTWr-bODREBFERTOEREABDO LN
LENTWD, (BFE36)

Masubuchi & (1978) O#EFIZLiLE, oDV FRU A (B
B 99.93% ; OTSA # 45 ppm &) T2\ T® CHO-K1 % A3
FEEFRER (20 mg/ml) REBEINTEY ., REEHIERIEFET T
RtafkBE (BEEEFE) OBRIFBEDHLNZLENTWVS, (BES 3)

Ishidate & (1984) I TIZ Ashby & Ishidate (1986) DIREIZ L
E e B Y rF R T AZOWTO CHLAU 2 AW et ERERER
(REEE I REEET TO 24 BRI R U 48 BEERLE) (BEds
ELEREEE 120 mg/mL®) BREBINTED., 24 BEEGELET
1% 8.0 mg/mL A I, 48 REEFTAAIER TIX 4.0 mg/mL LA DB E T
(BERE) TholtEh T, (BE31, 42)

(FoBh el R A)

Ashby & Ishidate (1986) YW TRIZHR UMM (1998) OFEIZ L
T BV OoANTTLE, TR ZAERTL Y TLAERNTH
LRERBEERFRELEZOE, ZThoD&ERA A VB DNAD TRy
U AEEEMLICBN T IRV T AL AV EHATEREDTHHED
RAERRITETATEDIC VoY el R TA 20 ToO CHLIU %
AW AR EER ((NEHEHLRIETET T 24 R K U 48 KefH
EGAE) (REEE 12.0 mg/ml) BEBENTE Y, 8.0 mg/ml L
FoBETEN BERE) Tholtd &N T3, Ashby & Ishidate
. o) o2y AEMMLOE L EENICREORAEKRE
BREET LI ENG, YoV VEOREEEZEFRMES LR
WWEBLOTHAMEREERIFE-HLE LTS, (BE31, 32)

(b) invivo 2BHREHER
(oA 2)
Durnev & (1995) &I niX, > A2V > (5, 50 mg/kg AE
/A) % C57BL/6 v U AT 5 HMIEAKRET 5 in vivo REMASEEHER
BEMINTEY, REEREOCERIIB DO LTWS,
(BFE54)

(oA VRV TL)
Sram & Zudova (1974) oEIZ i, ICR v 7 R (&8 10
L) v h Y rY oa (0. 200 mgkeg AE) % 12 BRIBEICS

? 16.0 mg/mL CiiREEFBD L ShTWS,
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EIEERB S TIRBRBEBINTEY ., T4 7TFR VA OB EHIR
BT DR, XY R0 nB R C— MRk, MBRED 0.7%I24
BEREDITH L, BEHD 6.1%ITA LN E ENTWAR, FERHE
MTHLFZDPEPCOVTEHELNZER TR, (BR55)

IARC73 iZB T35 Blc L iE, van Went-de Vries & Kragten

(1975) BEF %A =—X + NARZ—=TY AV U DA (1,500
meg/kg KE/H) % 3 AHRORE TS invivo BHROEKEERRELE
BLTHEY, BETholzl LTS, (BE4)

TARCT73 Iz BT 25| Biz L X, Machemer & Lorke (1975) X, ¥

v AV F YA (5,000 mgke AE) # 2EREARELIEF v A=

=X - ANAAE—ORERMEEE RV in vive IR A KRR
EFEBLTBY., BEThoE LTS, (BE4)

Léonard & Léonard (1979) O#EIZINIR, 12 8D C57BL +
A (BEEHESIE) Yy D) v (0, 1,000, 2,000, 4,000
mg/kg RE) ZHEEJEEARE LEES 48 BFERICERTIRRBRE N
PwB Y U DA (2,000 mglke (KE) 2 BEEEEARE LIRS 1.,
2, 4RV 10 BRI EBRTHAERBAE I TS, TORKER, W
DREHDOBFHMIZBWTHREFARFEOFERITHDOONT, BETh-o
el EhTnb, £7-. 12 BE C57BL <=7 2 (FBEHE 10~20 L)
oV Y o7 a (2,000 mgke BE) ZEEBERENRS LEBS
SMHARBRIZEZTIEIRRECY vV v (20 g/L) %% 3 28 Bk
5 (BHER) LEBTIEBRAERSIATWVWS, TORE, WFho
B S OBBRICB T HHEEEIIERD b, BiETho
LINTW3, (BZR56)

IARC73 281 A8 iz L iE, Pecevski & (1983) 1k, o H Y
P Y A (500 mglkg AHE) % 10 EIRERDOES Lz C3H X101
< U ADBEHNEE AW in vivo RBERERBREZERLTRBY., B
HThoTol LTS, (BEB4)

IARC73 12 BT 38Rz XX, Dropkin & (1985) }X. #4E 10 A
DICR w7 Ry A VI oh (2,000 mgkg (KE) % BRI
NEEL, FENRELZEERZ AN TLREFEFHRBREZERLTB
D, BETHoTm LTS, (BR4)

IARC73 BT A3 iz LhiX, Prasad & Rai (1987) Z¥vH
¥+ F U7 A (1,000 mgkg FE/B) % 24 BRRERES LEZICR<Y
ADEREHEX SRR E RV in vivo EEREERBEERK LT
B, WTFRIZBWTHBEETH--E LT3, (BE4)

(¢) FomBAERAWLS/NMIHER
(FoH VY TL)
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Léonard & Léonard (1979) o#WEHITLiviE, 128E O C57BL <«
TR (BB 10D ¥ oH VR vA (2,000 meke FE) %
HEERENRE LURE 6 BE% 0t 48 B IC L & T 3 RBRE ooy
wH YUY (20g/L) =3 pAMEKES (BEBRER) LERICLERT
HRBPEBIN TS, TOBR, WTHOMNBHEETEERIZEBN
TH/NEZPEERIMERDES L 4%FRBETH Y, BEDHER ThHo2 &
shTnd, (BR56)

Eckhardt & (1980) @o#m&ic LiviE, NMRI ~ 7 A (EEElE#ES 4

L) {Z REECcHREENEY oY U oA (OTSA % 27 ppm &

A) # 2 ARRAE RS (BNEE) XIXEEANRET S nvivo 'R

© RU/NMERER (B0 0, 1,025 mg/kg FE/H ., BEIER 0. 205, 410, 1,025
" mg/kg E/H) BEBESNATED., WTFHIZBWT b/ MEL iR
Y ROBIGOFELREMITD AR ENTWS, (R4 6)

(d) [F-oEEERN3EEHRIEAR
(B D)

Machemer & Lorke (1973) ®#&E 1z LhviX, K& 25~30 g & NMRI
v TR (BBEHE20 L) 22T, ¥ H Y (0, 5,000 mgkg K5/
A) %5 BEIfkES L, #EEKHMLIE BOM <7 X (&8 24 L)
CERMEES : 1 T8EM BFEROERAT—VEEAE) I TRE
L. FiR U7 BOM ~ 7 2 2R 14 B I F 9884 A B3R 5H
BEBENTWS, FOMRKR, FRERETRIZOWTI., HROED
BEILLAEEIRD N hoTo L ENT WS, FERAMBREREITON
T, BB 1I~8BEDOWTHOE L HICEFOHBANTHY ., ZTEE 3B
ORBEELBRER L ORI OAICHEHENEEER AL D DALY
ZHRBEDOBRWWEILTHS L ENTWA, L E LY Machemer & Lorke
i3, ARBICBW T oA Y o OBREICEEE LAEERIFEOERIIRD
Lot LT3, (BR57)

Mahon & Dawson (1982) d#E&ic i, HT w72 (HEEME 9~
24M) ITHOWTC HET U RERE L, B2 H V2 (0, 75, 750, 1,500,
3,000, 5,000, 7,500 mg/kg HE/B) ZE4HE 8, 9 Xid 10 HicH[EH®
fREn®s (BAFE) L, Eohi-REMoRFEOERARy M
OFEZAR 28 AILBEETIRBPERIN TS, TORE, AR

ARy POHBESEITHRET0.9%IC LR EESE TI6% EFELE
fERZ NN, HBRMEORE L OEESEIIROLNT, REFODE
WL AELRED ORI L TN TNS, (BHB58) '

(B VR oA)

Rao & Qureshi (1972) O#EFIZ I iE, 10~12 B O CBA <~ 7
ATy R oA (1.72%) % 30 AE&KES L. 20% 10
~12 BEOME 101 = X LB 3 . 1 T 4B TRE L, iR
L7-HE 101 =V R 2B EYRTHEEBSERBRAEEI N TND, €D
FER., L 1~4 BOWTHOBIZBWTYH, REROEMEEFERIIH
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BELVLEERICEPoTmEENTWS, (BHE59)

Machemer & Lorke (1975) O#Eic Lnid, BEmHICH2 ¢ %
R LM~y Ry A Y MY A (0, 10,000 mgrkg AE) %
BHEGfFEORE L, &5 4FRARICELER~ Y A LMRE2 : 1T
FEL. THERAERINTHS 14 B BICTFFURETA2RBRNER S
T3, TOBER, oV F M) U AORSICEEL-EBHESE
DFBRPFBOON o EhTwW3, (BHE60) '

IARC73 io BT A8 Bz L X, Lorke & Machemer (1975) 1. <
TAZH oA YT RY oA (2,000 mgke BE/R) % 10 BRERER
ETHENEFERREERLTBY, BEThH-E LTS, (BR
4}

Q@ FHM
Yo B ) CRBOFHY (F1 OR) 28 2HBRWEL LBEERIC
HEToRBRAEE L LTUTOX 3 RBERH D,

a. OTSA
(a) BEFRATEFIBIEL T 55

(MEMEAVIEREARATERER)

SIAR IZBWTHBIHENTUVWS Stoltz B (1977) DIMEIZ I,
OTSA (ML 99.9%H8) IZ DWW COME (8. typhimurium TA98, TA100,
TA1535 BT TA1537) AW HIREALTER R (EEHE 1
mg/plate) BEE SN TEY , REFECROFE 1D S TRMET
bolbEhTWnag, (BR29, 45)

SIAR iZBWTH 3| H &N T3 Ashby & (1978) o8&z X hiT,
OTSA I OWTDHE (S typhimurium TA98., TA100, TA1535 KT}
TA1538) #AWEIRERELRFR (BKEHE 2.5 mgplate) MNEM
EhThy, REEHIEREET CREThT-EENRTWS, (2R
29, 40)

Poncelet & (1979) @#EIZLNiE, OTSA K 2oWTOHME (S
typhimurium TA98, TA100, TA1530, TA1535, TA1537 KT TA1538)
ERVCEEREREZERR (BAREE  REEE/1R (Arochlor 1254
ME7 = 75V EE— A BRET y FPE¥) FET 1,000 M, ABEHEM
{LRIEFET 100 mM) BEBINTEY ., RS R OFEIZDH
DLTRMEThTmE EN TS, (B2HB6 1) |

SIAR IZBWT B A &N TV 5 Eckhardt 5 (1980) Oz ki
X, OTSA (PTSA % 1%KMER) X 2WTOME (S typhimurium
TA98, TA100, TA1535. TA1537 K TF TA1538) & AW iEIRZERE
BB (REHE 18 me/plate) BEBEINTEY ., RHETEHELROE
DD LTERETho T & SN TWS, —F, TAISIZ DWW, VB
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B Ao E AR (ZLM 554 VBE#IL DV b v —R T B
RUOMERE A A OBIERD ) TRATe 25, REHNEHELRIER
ETTIRERETH -0, KHETEHEERFET T 3.6 mg/plate LA ED
BREBETRESBEO 2~3 FDEFERLEEFTREOIFRELZ - T
FHbhi-tahTw3, (BE29, 46)

SIAR iZBWTHEBIHEN TS Herbold (1981) DT Liid,
OTSA ZOWCDMBE (8. typhimurium TA98, TA100, TA1535 R U
TA1537) ZAWTERFRERERARE (BESHAE 18 me/plate) HEMS
nNTEY, REBEELLZROFECILLLTERTHTc L ENTND,
F7, BliE OTSAIZSWTOME (S typhimurium TA98) ZHW\=
BREAETERR (E5HE 18 mg/plate) 75 2FFHAD VB iEH# (55
—5 1t Eckhardt & (1980) AW HO ERE—/SvF) RO ZLM i
HERWTERBENTEY ., ABNEHEILR (Eckhardt & (1980) & [H
—&) FIET CTRETH- LS T VWS, Herbold i, AFBRICE
WT Eckhardt & (1980) OBREREZBHRT HZ LIXTERdhofl
LT3, Bic, &V AHEEHEDWW (OTSA % 24~337ppm &
) ITOWTOME (S typhimurium TA9S8) % B\ - BIRERERR
B (B & 2.5 mgfplate) BEBINTE Y., RNEEHEILROFEIZ
Db bLTEETh T ENTVWSE, (BFE29, 41)

Riggin & (1983) OWEICINIE, OTSA ITH>WWTOME (S
typhimurium TA98) % AW BIRRRERHE (RE A& 2 mg/plate)
BEBINLTED, REEEERFETTRETH- L ENLTNES,

(ZH16)

JETOC (1996) D WEIC L X, OTSA T -o>WTOME (S
typhimurium TA98, TA100, TA1535, TA1537 &TF TA1538 W TRZ
Escherichia coli WP2 uvrd) AW ERERTRERER (EEEES
mg/plate) BREBINTEY., RETEREROFEIZHIDLTRET
BHofzhTnb, (6 2)

SIAR IZBWTUHBIAINTWAEASE (HK) DRk 9 FEBEEL
ZHELZEERBRBFRCINIZ, OTSA 2oV TOME (S
typhimurium TA98, TA100, TA1535 & (X TA1537 WNZ E. coli WP2
uvrdl ZRAWBIREREERR (R HE 5 mghlate) BEREIN
TEY., REEEEROFECHPOLTERETH- 7L INTN 3,

(@29, 63)

(aooaNnI#ANSEEFERERSR
Kramers (1977) &z L ik, & 3 v ¥ 5 Uiz (D.melanogaster
Basc RMER NE D BFARE) 12 OTSA (5 mM) % 3 RERERE XX

0 {EREEEROMAMERC NADPH Sz 4845 &, COERERZESREARHEEL L SR TV,
N Y ARERRICBMEMA T pH 2 5.8~5.5 & LTY¥r mo A & /HMETY, KELERIZVPFna 2 ¥ BERE
LiebdThd e ERTNS,
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EEREAT AL HBEERBRAER SN TR, BETho L &
TW3, (BR47)

Eckhardt & (1980) O®EICEINIE, Y2 v Va vz (D
melanogaster Basc REER O OFAREE) (2 OTSA (PTSA % 1%k
wWaHa) (0. 2.6 mM) % 3 HREIKIZE§ A4S EsrRE R E
SNTEY, 1EEORE CHESHEEFERAROFERBMB A LN
TeE3nTna (BFR46), LLEXL, 2EBELED 3 HE DATHE
TIEXFERBIMIALA T,

(FOMDBEEFRATESR)

SIAR IZBIT 35| FHiz XX, Litton Bionetics Inc. (1978) iX. OTSA
DWW T DEERE (Saccharomyces cerevisiae D4y % W -8B TF2E8K
ERAR (REHE 1mghlate) ZEBLTRBY ., AHEEILROEE
bbb TRETHoE LTS, (BE29)

SIAR ZBWTHEIAEINTWS Fahrig (1982) DEsEIC Lk,
C57/BL6JHan X T ZZMEFEITIE~ 7 R (RTHREE 39 [, ¥ 55 80~83 L)
IZ OTSA (0, 1,000 mg/kg £E) %z 10 BICHEEROREL, 56
N RBMORRMEOSERERGFORE (FAXIIKAR T
ARy b)) XA EFERRE (ARXIIKEARD ARy b)) OHBEEY
HBLTRAARYy FFRAMREBEIN TS, ABHTORR Y FOH
BHEEZ VIS 2R ThoDIZH L, EBHTOARy hOHREEIX
SEREVIRINARBETENREI V183 L, 4/285 LR 1/171PEL . 1
EDAFEREMBHE LN L SN TWS, Fahrig i3, ZDZ &%
- T OTSA OERFHDHFEIZ SOWTHIELSEEIT S 2 LI
ThdrELTWDS, (29, 49)

SIAR IZEBWTH B HENTWVWS Suzuki & Suzuki (1988) D#dic
LU, OTSA {25V T D RSa % UM e Nat/K+ATPase = FHEZE4k
BRI DUT A VT ERZEE L T28ETERERRR (BE
BE 1.8 mg/ml) BEBINTEY ., EEFERALROTFERIRDOON
ol EhTns, (BFE29, 50)

(b) EBAREREZIEELTIFER

(FREHEEHEERVIEEFEESR)

SIAR IZBWTH B[ HENTVWS Masubuchi & (1978) O#HEIC L
UE, OTSA IZ2WTm CHO-K1 ZAWr-raFRERR (BeReE
0.4 mg/ml) BEEEINTEY., REHNEEERIEFET CRETH o=
kEh T, (BR29, 53)

SIAR KBWTHEIHERTWHELAE (4K DK 9 FEBETHL

FE M AR RIC I NIE, OTSA IZ2oWTo CHLAU # AT
BERERER BlEdgL LEESRE | SRFELQHE 3 mg/mL, 24 K
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& TF 48 B 1.5 mg/mL(?) REHIh TR Y . RBEEL
BOEFEIMODLLTRETHo T EENTNWS, (BFE29, 64)

(IF > Ex AL S /NMMERER)

SIAR 2B W T HBIHEN TV Eckhardt & (1980) DI L
tX. NMRI = 7 A (& HEHEHES 4 UC) 12 OTSA (PTSA # 1%KEM™EH)
FREBTE L LT 2 BRI O RS (FHNHE) BEBERNRET S in
vivo B RE/MERE (B0 0, 1,026 mg/kg (£&E/H ., FEFEA 0, 171, 342,
685, 1,026 mg/kg AE/H) BEHEINTEY ., WTFRIZBWTH/MEE
LR MER OB EOFEREMIBO Nl T3,

(29, 46)

b. PTSA
a) BETFEARERZEELT ORER

(MEMERAVSEREARAERER)

Eckhardt & (1980) @&z Livif, PTSA T 2oWToHME (S
typhimurium TA98, TA100. TA1535, TA1537 B UF TA1538) AW
ToEREREESRE (&5 AR 18 me/plate) BREBEINTEYD ., AH
EHEEROBFECHPLOTEETChH T SN TWVS, —JF. TA9S
W, VB S a0 (ZLM #5H#) izt 25, A
EHEAERIFEFEET TIIEETH - 728, REEE{EREFEET Tk 9.6
mg/plate LA EDOBEFETREMNERD 2~3 FOERERLRETFTHW
PEREEZ L TRODNEEENRTWS, (B2R46)

Poncelet & (1980) @#EFIT I i, PTSA [T 2WTOHME (S
typhimurium TA98, TA100, TA1530. TA1535 KU TA1538) Z AW
T-HIRERERRAE (S HE 0.04 mol/plate) BEEEN TS, £
DFER. HHRWEIT TA98 R TRTALS38 1ot LMEZEMEL R LT=MN, B
RELECLZ2DOF LEIZEREARERBEOTFRIIRD AR -
e EnTn3, (BE65)

Herbold (1981) O#EIT L hif, PTSA IZ2oWTOME (S
typhimurium TA98, TA100, TA1535 KX UNTA1537) %AW =1HREE
REEFE (BEHE 18 mehplate) BEBEEINTEY., RBENEEAR
OREIZHhPLLTEEThH T2 EINTWD, £/, BIE PTSA T2
WTOME (S typhimurium TA9S) Z#HWHRERERAER (BE
A& 14.4~18 mgfplate19) 33, 2 TEEHD VB #£4h ( 5 H— 51X Eckhardt
B (1980) BNBEWEHDEF—AvFOHD) ETRZLM % BT
EmEIh Ty, RHEEEER Eckhardt H (1980) LFR—4&H) 77
ETFTTCRERMETHATLEENTWS, Herbold 2. KEEBRIZBWT
Eckhardt & (1980) ORBEREZFHTHI LI TERM-EELT
W5, (BFE41)

12 24 R EGRALEE B O 48 REMTBLGEALIE L £ 1T 2.25 mg/mL BA - OB ERITHIRHEESED b kb BEnsm L ST,
B REREE R ORMEC NADPH HMEERT 5 L. ZOERERERFRMERAEELELL Sh TS,
U BEAEL VB EHBET 14.4 mgiplate. ZLM BB T 18 mg/plate Choizl Sh T,
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BEAE (LK) OER 3 FEEEFLFMER S ARBRIZ I,
PTSA (MiEE 99.9%) ({2 2WTOME (8. typhimurium TA98, TA100,
TA1535 B TA1537 WTNZ E. coli WP2 uvrd) # VI~ 18R E R
A (EHE 5 mg/plate) BEBINTEY, REHEMEEROFEID
b L PRETh-TmE &R TS, (BHE66)

(aPaoNnIEZAWSEGRFERERSR)

Kramers (1977) o#HEc I hi, Ya v Pa v (D
melanogaster Basc RMER U OBFARIME) 12 PTSA (5 mM) #REES
EATAHEESHEFERBRBER I TRY ., BETho T EA T
5, (BR4T)

Eckhardt & (1980) O#EIZI L, Yy v s oz (D
melanogaster Basc RMEK ¢ DB ARME) |2 PTSA (0, 2.5 mM) %
3 BEISKES T AL BEERBRBER SN TED, 1 EE ORE
THESHEREREROFTEREMBL LN LI THD (R4
6) LLARABE, 2BELEV 3 EEORE TIZEEREMIAON
'Clz\f;ﬁl/\o : /

(DO BEEFRATERR)

Suzuki & Suzuki (1988) D#iLFiz L. PTSA {22\ T@ RSa
= Hvvic Nat/K+ATPase B TFERBERERIZ X 2 7 731 i85
BIRE L TAERTFRATERR (REEE 1.8 me/ml) BEHREINT
BU., BEREAEOFRIIFEDEN oI TWS, (BE50)

(b) BHEEFIBELT HHE
(IFFBEFMRFRAWNHLAEREHER)
Masubuchi & (1978) @#&Eiz L, PTSA iz 2>\ To® CHO-K1
ERWEREERERE REEE 04mg/ml) BAEBINTED .,
BHEMLRIEFET CRETH o ENTWS, (BES53)

BAEE (M) OFER 3 FERFEFHELEMEABRERIC I,
PTSA (#iff 99.9%) =2\ T CHLAU # AWz REEEERE (8
2R LERESERE  ERFBAE 1.7 mgmL, EfHE#HE 1.3 mg/mL)
BEBINTED, AR EROFECIIDLTERETHo L &
hTwa, (2R67) ‘

(If > tafEa & AL 5 /MNEERRER)

Eckhardt & (1980) o#EICLid, NMRI v 7 R (L EEMES 4
VL) I PTSA Bk & LT 2 HREARIR O RS (BNIEE) SUTER
WRET 5 in vivo BH/MEAER (D 0, 855 me/kg AE/H. BIER
0, 428, 855 mg/kg FHE/A)} BREEINLTHEY, WTIZBWTH/A
B RMERMEROB G DB ERIEMIBO bNRhofc b EN TS,

(B4 6)
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C.

OSBA

(a) BEFRAEERZHFELT HEHR

(MEMEZRANLERBATESRR)

Ashby & (1978) O#EFICINhiE, OSBA >WTOME (S
typhimurium TA98, TA100, TA1535 R TRTA1538) %V /z{EiRsE
RERFES (REAER 2.5 mgplate) BEFINTED, RBEEELER
GETCEREThE SR TW3, (BHR40)

Poncelet & (1979) O#MEIZLiE, OSBA i 2>2WTOHE (S
typhimurium TA98, TA100, TA1530, TA1535, TA1537 & (F TA1538)
ERWEERRATERE (BEEERE - ABEH{LR (Arochlor 1254
®57 v bA¥) FET 1,000 M, REEELER (/A EZ—

ST v MEK) FETRORENEECRIEFET 100 mM) B EE

EhTEY., REEHEEROFEC P PDLTERETH- - & T
5, (BHE61) ’

Eckhardt & (1980) O#&iC Lhid., OSBA [T oW TOME (S
typhimurium TA98, TA100, TA1535, TA1537 R 1{F TA1538) # A
TEREREERR (Rm/AR 7.2 mghplate) BEBSNTED ., HKH#
EHALROFECH DO TRETChH T EhTWS, £/, VB i
HEMOR R (ZLM i) 2R Th, RBEEEERFETOT
_RTOBERTEETho T &R TS, (B2H46)

Herbold (1981) o #&EIZ IiX, OSBA [ >WTHOME (S
typhimurium TA98, TA100, TA1535 R TA1537) %AW HR%E
RERRAER (REBE 2.5 mg/plate) BEMBEIN TR, RFTEHELFE
DEECHPHDEOLTEETho e SNTWS, (B4 1)

Riggin & (1983) o#M4& iz LhiX, OSBA Iz 2oWTHOME (S
typhimurium TA98) ZRW-EREALTERR (R HAE 2 mg/plate)
BEBINTBYD., REEHERFETCRETho T IR TNS,

(ZR186)

(a3 N IZAVERTFRERATRHAR)

Eckhardt & (1980) o#&EiIc i, YavPasox (D
melanogaster Basc RIER N OBFARHE) (2 OSBA (0. 250 mM)
% 3 BEFKEST NS HEERBRAERINTE Y, L HE
FERAFOHIMIBD bhRhofct L T5, (BE46)

(FOHOBEFRARAERSR)
Suzuki & Suzuki (1988) DIEIZ Lhif, OSBA IZ 2 T? RSa
% iz Nat/K+-ATPase B FEEARERIZ L 5 77 /51 U iHEES
PRE S TOIECTRAZERR (BEEE 0.9 mg/mL) BERINT
By, BEREROFRIIZD Lot Eh T3, (BE50)
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(b) FBHRREZEIRLT HER

(a

(FFEEEEAR*AVREHERERER)

Masubuchi & (1978) O#FEIZ XX, OSBA IZ2WT® CHOK1
FROWEREARERER (BEHBEE 04mg/mL) BEEEINTEBY.,
SHEMALRIFFEETCRETh T ENTW5, (BB5 3)

(F->H\EE R D/DERE)

Eckhardt & (1980) O#EIZ L, NMRI w7 A (HFEEMEHES 4
IC) iz OSBA % 2 HRIBAIR N#RE (BRNEY) XIEENRETS
in vivo BR/MERER (B8O 0, 1,000 me/ke 458/0, AEFERN 0. 400,
1,000 mg/kg FHE/R) BRERINTRY, WTRIZBNTH/MEL YL
RMEROBIGOFEREMIRD bR hot ER TS, (BHE4
6)

. PSBA

) BEFRALTELBELTIHAE

(WBEDE AW SERRARERSER)

Eckhardt & (1980) O#EIZLHE, PSBA IZ2WTOME (S
typhimurium TA98, TA100, TA1535, TA1537 Rt TA1538) AW
T-1EREAERERE (BRAE 3.6 mg/plate) NEHBIN TR, {5
EHEEROFEIT PO LTERETCH T &R TWD, i, VB
WA OR/DEEH (ZLM £5#) 1R 2 Th, REEECREETOT
_RTCOEKRTERETH-T-EENRTNDS, (BHE46)

Poncelet & (1980) O#MEFIZ LiE, PSBAIZ W THOME (S
typhimurium TA98, TA100, TA1530, TA1535 RTXTA1538) #H
Wi-BEREATERR (BB E 0.04 mol/plate) BREBIHTND,
FORER., WBRYEIL TA9S BT TALS38 o5t LRZMEL R Lz,
HRBEEICL Db D% LEISEIFEALEHEOFERIIFED bR s
Sl ENRTWS, (B2R65)

Herbold (1981) @iz L, PSBA X2 TOHE (S
typhimurium TA98, TA100, TA1535 R (FTA1537) %A =1EiR%e
RERRE (BERAE 2.5 mghlate) NEBINTEY ., RBHEHILE
DHEZHPPDLTRETH L ENTWE, (BB41)

(2aooaoNnIZALNSERFEARATERR)

Eckhardt & (1980) @&l rhiF, YavPa vz (D
melanogaster Basc R O+ OB ATEE) |2 PSBA (0. 500 mM)
Z 3 BMIEOKIR ST DS HESFEREBEBS ER LT | SR
FREEOBMIBOLNELoL EN TS, (BR46)

(FDHDBEFERERFR)
Suzuki & Suzuki (1988) DIMEFICLAIL, PSBA T2\ T® RSa
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% Wiz Nat/K+-ATPase BIin FREZERERITL D 77 /51 iHEES
FREELTIEBETEAZTEFAR (EEEE 09 mg/mL) BEBEINT
B, EREROFRIFVBO LNz EINTWS, (BE50)

(b) BEREXIER LT HER

(IFf -8 Z AL S /DEEER)

Eckhardt & (1980) ®#fFiz L. NMRI =7 X (FREMEHES 4
PC) 2 PSBA % 2 ARIMHENIRE (BRFEE) XIERRNRSTS
in vivo BBE/NVERER (B0 0. 1,000 mgrkeg fKE/R. KM 0. 400,
1,000 mg/kg AH/H) BEEINTEY ., WTHIZBWT b/ S
FMEROBIEOARREMEIHD bR hoTelENTNS, (R4
6)

e. CBSA RUf CBSA-NH,
(a) BEFERETRZEZLETHHER
Poncelet & (1979) O#EIZ I, CBSA XX CBSA-NH4IZ-DW
TOME (S typhimurium TA98, TA100, TA1530, TA1535, TA1537
EF TA1538) ZRVWEEIREAREERR (BEERE . ABEEELER
(Arochlor 1254 Xi% 7 = / SN EZ— 5T » FEE) FET 1,000
mM, REEHECERERET 100 mM) BEHEINL TR, RBENEEL
ROFEIPPOOLTEETH ZEENTNS, (BHE6 1)

Poncelet & (1980) D#EIZ LiviE, prCBSA {2 oW TOME (S
typhimurium TA98, TA100. TA1530. TA1535 R TA1538) % H
WEERERERRR (5 HAE 0.04 mol/plate) BEHINTWAE,
FORR. HHBRYEIT TA98 KU TA1538 Izxf LlaEt 2 L=a3,
BRBECIDZ VDR LEZ2EREREZRFEOERIIRD bhizh
ST ENRTVWS, (BH65) ' -

Herbold (1981) DA XX, oCBSA Xid prCBSA [T 2T
W (S typhimurium TA98, TA100, TA1535 B TF TA1537) &AW
T-ERERERTER (REHE 2.5 mg/plate) Tit, WTh bAHTEE
CROFEZPPDOLTRETH LI TWS, (R4 1)

Riggin © (1983) OHFMEIC I, oCBSA IZ2WTOME (S
typhimurium TA98) W= BREAEERR (BT E 2 me/plate)
BEEINTEY, RPEEHERFET TREThH LI TS,

(ZRE16)

(b) BHAREZTEELT AR
Masubuchi & (1978) D#REIZ LiX, oCBSA {Z2WWTd CHO-K1
PRWHFREKRETRE (BEEEE 04mg/ml) BEEINLTBY,
WAL REFET CTREThH - EhTW3, (BES5 3)

f. BIT
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(a) DNAEEZIERELE T HHER
(HEME AL S DNA EEEER)
Zani 5 (1991) OB L iE BIT - >W T OFRE (Bacillus subtilis
H17 (rec") BU'M45 (rec’)) ZF\ = DNABERR (BFEXLE)
(BEEHE 1.2 mg/disk) BEREINTBY., RBEEHILRIEFET T
EEThofn bt EhTwWa, (36 8)

Ozaki & (2004) O#HEIZ LhiE, BIT (BB 100%) 122V T DM
B (B.subtilisH17 (rec’) BT M45 (rec™)) %A ic DNA EERER

(faFEXE) (BEBE 0.0060 mg/disk) RERESHLTEY ., REHE
HLRIEFET CRETh L EN TS, (BR69)

(1n vivo UDS R E&)

SCCNFP (2004) o#&EE Iz XX, BIT (BIT & LT0., 375, 750
mg/kg KE) ZHEEAKEE Lz Wistar T v b2 5bRE 2 BRI
16 RFEIR ICHEH L= FFEoMia %2 A3 in vivo UDS BRAER SN
T35, TDEE. UDS OFRBITRD LR hoTct E T3, (&
B70) ‘

(3 Ay FRED) '

Ozaki & (2004) OHEIZINIE, BIT (HE 100%) (2T
HL-60 Z AWz A » FEBR (BEEE 0.0050 mg/mL) BEMBINT
B, BEThoTm L ENTW5, (6 9)

(b)) BIEFERZERZHEERELT SRR

(BEMERANWSERERERRAR)

Riggin & (1983) o#MmFIC LHiX. BIT i>WToOHMEAE (S
typhimurium TA98) Z AW EIRRAERRAR (HESHE LEES
A& 0.01 mg/platet®) BEBEINTED ., REHEELREET TERME
ThotebEhTW5, (BH16)

Zani & (1991) DR L HE BIT 12 oW T OME (S, typhimurium
TA98, TA100, TA1535 R (RTA1537) %AW EIREREERR (&
BAE 0.5 mg/plate) BEMBINTEYD ., REFEIE(LROFETH1D
LTEETho T ENRTWVWS, (BFE68)

SCCNFP (2004) m#f4&Ez i, BIT (FE 99.02%) 22T
DHE (S, typhimurium TA98, TA100, TA1535 R} TA1537 TN
E.coliWP2 uvrApKM101) % AV = IR 222 BB (OECD TG471)

(BB & 0.175~0.180 mg/plate) NEEIN TV 5D, HWERHED
EHDEDITERECHTHOBELR->TEY ., SCONFP IXAHR .
REFMZAVAZ EIXTERNE LTS, (BR70)

15 0.1 mg/plate CIIBIRBHERZ Lk L SN TV B,
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(IF3EEERRERAVSIEEARATRRER) :

SCCNFP (2004) @o#EEIC X, BIT (M 99.02%) 2> T
@ CHO-K1 % A\ /= HPRT BREEIZ{% D RTERRKREEHAE (OECD
TG476) (BmIEE 0.0052 mg/mL) NEBSNTEY ., RNHEHEELR
DHFEIZNDPLLTEHEFEAZREOFTRIIFZDOONRboTn &N
TW5, (ZR70)

(c) RBEBEEEZEELT 55
(I BEEHREZAVILBEEEHER)
SCCNFP (2004) O#EEIZ IIE, BIT (B 99.02%) 122\ T
@ CHO-K1 #AWrEaERERE (OECD TG473) (BEEE : f
WWEMLRIEFEET 0.0050 mg/ml., REEMHAZRFEET 0.0064
meg/mL) BREREINTED, REEEEREFETOLBERE UYCH
FEEEREETORSEER COLARAKEEOERABH LN L
- EhTWB, (BRT70)

(IF->EEE RS /MNEERER)

SCCNFP (2004) O#EEIZLINIE, MF1 <7 X{ZBIT (BIT & L
T 0, 63.15, 126.3, 210.5 mg/kg AE/A) % 2 AFAAEORE (B
WIRE) 5 In vivo B/ ERE (OECD TG474) BEBENTEY,
IMEZ G RMER DB EREMIRD o hof EhTVS, (&
B70)

g. NMS

~ Riggin 5 (1983) OHEIC L iEX. NMS I >WTHME (S
typhimurium TA98) % AW EHIFEALRAFRR (KR E 2 mg/plate)
DER é-j’L'C:B D BRI EREET CREThH o L Eh T3, (&
B16)

h. MA
(a) DNAEBZEELTIER

(P E AL S DNA SERR)

FAS56 IZBWTHEIASATWS/AES (1978) OWEIC I,
MAZOWTCOME (B, subtilis H17 (rec’) RU'M45 (rec’)) % H
Wz DNA BERE (X MY —21E) (BREAE 0.023 mg/disk) REE
ENTBD, ABHEHERFEFETTRETho L ENTVS, (&
B71, 72)

FAS56 IZBWTHEIAEhTWA R (1985) o#EFIZI X, MA
WZOWTOME (Bsubtilis H17 (rec™) B M45 (rec)) ZHAWZ
DNA EEHE (HFEXE) ERAE 0.02 mL/disk) BEBINTE
D, RENVEHLRFEET TCHWVWBEThHo L IR TN, (BR7
1. 73)

(UDS =8
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FAS56 iIZRB W T H B A& TV S Yoshimi B (1988) DLz L
i, MAIZ2WTD T v MIfUEEFREE Avvie UDS BB (BaE
ElmM) BEBINTEY, BETH-TmEEN TS, (BET 1.
74)

(b) BETEARTERZHEIEZEL T 555
FAS56 IZBWTH 5[ HENTWS Kasamaki © (1982) D&z &
UL, MAICDOWCOME (S typhimurium TA98 BTN TA100) %M
Wi EIRERERPEE (BBmHAE 0.5 mg/palte) BEBEINTEY., £
BEEACROBFEICHII DL TREThH > Sh T3, (BT 1,
75)

Shimizu & Takemura (1983) @OFHEIZ LiE, MA [TV TOFE

(S. typhimurium TA97, TA98, TA100, TA1535, TA1537. TA1538
KR TA2637 M T E.coli WP2 uvrA KT WP2 wvrdlpKM) % Fv iz
BIREARETEFRE (BR5HE 5mghlate) BEBS A TRBY ., RHEME
IELROFEIZLPPDOLTEBETHoELENTWS, B, RETEE(L
REETOTASIZ v Ve MLz E ZAEREREREDOHR
BREROLNWELENTWS, (BE76)

Riggin & (1983) oHEIZIhiE, MA T 2o2WToOME (S
typhimurium TA98) % AW T8 RERERRAR (S A E 2 mg/plate)
BEBENTEY., REEEEREET CRETH-LE INTNS,

(ZHE16)

& (1985) OMEIZ LhiE, MA DWW TOHE (E.coli WP2 uvrd)
RWEERERERRAR (BmHE 2.0 mglplate) REBENTEY .,
REHEELREFEET CREThH L ERTNE, (BT 3)

FASK6 IZBWT HB[H S TS Mortelmans & (1986) O#BEIT
LA MA (#E 99%) I DWW C OHIE (S, typhimurium TA98, TA100,
TA1535 J U TA1537) &AW EREARLERR (BEd&LEhk
ke E 1.8 mg/platel®) MEEIN TRV, RBNEH LR OFEH,
NoOLTEREThHToEENTNS, (BF44, 71)

FASE6 IZBWTHEIBSNTWAEHEMEL AR (1987) OIMEIZ
IHE, MAIZOWTOME (S typhimurium TA97 T TA102) %
AW EREARAEERE (FEEHE 1 mehlate) BEBINATED, 4
FEHEICROFEII LD LTEMEThoTE STV 3, (BR7 1,
77)

(c) ZBAKREEZIBIELTEHE
FAS56 IZBWTHaHA ST 5 Kasamaki 5 (1982) OfHEIZ L

15 TA100 B TF TA1535. [ABIE L RIEHAE T 0 TAIS BTA TA1537 WA AHBRE(ER (5 v FFH3E SOmix) FE T @ TA9S
2o CHE 1.8 mg/plate THEERBHERZ B, BENRIT 1 meplate TTE I TS,
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ST, MAIZOWT O B241l # VW n G BESRMITRLIRAR (B
EEE 0.05 mM) BEBINTED., RAEKRFOENEZD Sh
LENRTW?S (BRBR71, 75), JECFA X, =HBRIZOWT, Ll
EEREERRRLESEIEEENLRER THAZEERBBLTVS (B
B71), .

i. AS
(a) ﬁiﬂ?%ﬁ%%’é?ﬁ#’&?%‘ﬁﬁ
(5-AS)
Radford % (1985) &Iz LhiX, 5AS >\ ToME (S
typhimurium TA98 KU TA100) ZRWEREALERR (E5H
= 10 mgfplate) BRI TEY . REHEECROFEZ» DL T
C RMETHhoEENT VNS, (BHE19)

(6-AS)

Ashby 5 (1978) OREIZINIE, 6AS I >WTOME (S
typhimurium TA98, TA100, TA1535 RN TA1538) RV -iERE
RERRSB (BEHE 2.5 mg/plate) BEEINTHY, KBEEELR
FETCTRMEThoEENTWS, (BE40)

Radford & (1985) D|MEICLINIL, 6-AS ITOoOWTOME (S
typhimurium TA98 KT TA100) #RAWEREREERR Eaf
& 10 mg/plate) BEBENTEBY, RBEEHRLROFRIZIIDLT
BEThoLENTVD, (BE19) .

(7T-AS ZETEEY)

Radford & (1985) o#MEIZ L. M EETO LI F R D
LBELEROTHS ALY v ) >, OSBA, 5-AS RN 6-AS &k LE
BLIEBCOWT, TASHEENTHWAZ L 2R L LT, #iF (S
typhimurium TA98 KTF TA100) ZAWVWEEREREEAR (REH
£ 10 megfplate) BEHEINTED, ﬁﬁﬂ%mmwﬁéﬁ% bbb
BiEchot ENTNS, (BR19)

ji. TOft

Stoltz & (1977) OHEICLIUE, M ETHRHES Y v B o F |
Y v Ah (Arnold 5 (1980) ®©F v rEBW = Z#Richiz 2RBICHW
bhichDERE—r v M) KEEROBEBBERIFHEBIZO>WTOME (S
typhimurium TA98, R TAL00) AW EIRERERARRE (AR
0.3 mL/plate) BEBINTEY ., REEHELROEET THIETH -
LT3, Stoltz bk, MBIZAWEEBEROAOHBEHEEC—E
BHBAHRMEBIZH® LYy 2 Y 7 N v AOFBEREREHE o
WTIEBETH VD, e REROFBBERBHEO VT NI OWTHBHETH
S LTWD, Ei, Stoltz HiX. iy o M BRI Y kb
VO ARUKRE 2y PO RFEBERY ) F MY 7 A OV TRERE
HAERTFET CTAS 2 HWTERBREZERE L2 A, By M b dH
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2Tl LTND, (BH45)

. @ EEEEOFEEH

a. HyhoE (AL OLEBEESL.)

Yo BV HEIC DNA BESESERIBD LN L OMETH DI EDD,
EEAOEEENLE pHFETIZBW TR BBEEOBRA T E LTHEEL
THED DNA~OBRFERERL > 2 LEL N5, HEEZRVWSHERRE
AERRBRIIBETHY ., BiZ, in vivo N TV AV 2= v JEMMZERE
AEEBROBRLEETHLZ LD, BEFEALTEGERMET W, ¥
F Vb MY TAEOWTIE in vitro BB THWREEREFRIESED
BRI, in vive BRTIEBHETH T, v B U B Ao
T in vitro TRO LN RAKBREFRMET., SRECLBWTOATH
D, BARIVFN D EELONS, Lidis T, WTHIZOWTHAE
I & > TS & R REAREFBRETEOTMIA STV, 19(
LEBEMICHETT D &, REESE LT, Yob D VERICEAERK
> THERBEE 3 BEERIIRVWLDEE XS,

b. Tt

OTSA. PTSA. OSBA. PSBA, CBSA, CBSA-NH,, BIT KT} MA
EEIZL o THRERBE L 22 REFEIRVEDEELD, Fk,
BT AS FHiz >\ Tid, Ti'ﬁi%%:ﬁﬁb‘f:iﬁd%%ﬁ?%;ﬁ?ﬁﬁﬁﬂﬂfﬁﬁbhf
WT, WINRHREDERTH o, U ELVREMICHETS & &E
Bl LT, oy Y YROoFHEY (R1 (9R) 31B) 2, &k
STREMBEL 2L L) RAGEEOERIELTWRNWEDLE X
Do

(2) aEEE

@

Ywh)oFr)ohL
oD AN T LA RRBEYE L LA EScETARBRRESE

BT DT LR, Ty BV T M DARERBRME L LN

BT ARBEEE LTIXR 20 L 2 RBERD B,

2 [USHCEYIARKEHRE (GyhUrFhUTh)

@

b BhigtE LDso (mgke FH) il
#n Wistar 7 & b 14,200 9. 78
#nN Mongrel 7 v + 17,000 9. 78
N R 17,600 9. 78
#£n NBRE—  (HE) 7,400 {8 A ML) 9
(1) 8,700 (8 A REE)
&R i 5,000~8,000 9
T

OTSA, PTSA. BIT RU'MA (IZBT5HBRAMEE LTRI DX 52 HE

B D,
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£33 BUESECHEYTLIEAREEHE (THY

T BEER BniE LDso (mglkg FH) - BR
OTSA ®O Fwv b 2,000 & 79
(B 1,000~2,000
PTSA -t qu) Fo b (HERD 2,000 & 80
Fw b 2,330 81
BIT B0 0 ¢ 2,10007 70l 53R
() 1,050 .
MA #n Fvhk 2,910 82
: TR 3,900
EAEw b 2,780
Sk 3,000 3 0T 2318
LTy b 4,000
vk 5,825 7 1B 5818

(3) RERSEMRURESAM
@ HyHYUAILLIL
BBV AT ARHERDE L L RERSEERCER A ECE
THRBEREE LTUTOL Y PBENRH B,

a. Hasegawa & Cohen (1986) M5 b 10 BRFER

FAS32 IZBWTHEI S T 5 Hasegawa & Cohen (1986) DL
WAL, 6 BEOF344 T v b (BFHHEGSIR) Iy B VAN T A,
Yo, Yoh VI oAIo BV BV UL (%0, 5% ;
0., 2,500 mg/kg £E/A®) % 10 BHEIBEERE L. &8 1 HEREENC
[methyl-#H]s* 2 2> (1 mCikg &) *#EENERES L THERBDEREI
X BRERMBAT LR~ O BB AR T ARBAEREI N TWS, £
DFER, —IRIRBIZOVW T, 2REBEICAKDOSNVEBRAE LN, T
FY IV ABREHEOCY B ) CBRERCERERARE 2~3 BRE
ELTHRRBDLNE L ERTWS, KEIZOWTIL, £RE5EBICETD
BANIH A& B, BKEIZOWTIR, 2% o U VEREEETIEN, W
v ) CERERETEEVENRED bk ShTws, nFRAE{EZEAR
TIZBNTEE, MPORE Y TA, IATTARTT M) v AOREICERE
BERTEIRD Dbl &R T3, RigE B57THRUV28 B
W) ZBWTI, PV MY OARERTHF NI ULL VR
EORE, yoB Vv AAL D ABREREETY B ) VEREFETIEINLY
TAATUBEOCERME (&5 28 HOA) BFREDLAEEEINTNS, £
7o, 57T HRU 28 AORER AKRERT B ) VBEIZOWTIE,
BE5 28 HOV o BV BREBETH Y Z VBV DARIT A ) A
VOAREERIVLEERRDLNTIEN, 2 THDLE, B#E 7T AT
0.18~0.21 mmoVmL, #5& 28 H T 0.14~0.19 mmol/mL & IEieiaF]
BTholtlENTna, WThoBIC bLEMERIED behoT
EENTWD, BEAZSEOREICBWTIR, Yy AV F v ARE
FHCORBENEMBEROREALR L, SBESY o) VEREBELVLAE
KEhoft EhTn5, B, vy BV b)Y AREBEOENRSET
FRICIIERESED LN E STV, BB T ELEEROFBH]F I

v RSB OSRIT 82.3% (FMTAS 1T.7%) LEhTna,
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VUEBRRIZONWTIR., oAV TP T ARERE (0.6%). RWTH
v AI AT LEERE (0.2%) TREREMARDLNE—FT, +y
AV AN LFERE (0.1%) RO o4 ) BERE (0.07%) Tl
MBRDLRRPoTE ZNTWD, BLEX V| Hasegawa & Cohen 1,
R AV REE ST R MRIEIERE - ORICHEBEERD b
ol Mo, o U UBRRPICEETIETTIRT v MEKRE
1T LRI FE R IR T 5 D+ TRV I ERRBE L E LT
5 (222, 83), AFEB£ ¥+ LTI, Hasegawa & Cohen DR %
RY LR LT, - '

b. Anderson » (1988) M5 w bk 10 BEIEER

IARC73 R U FAS32 IZBI1T A3 iz X i, Anderson & (1988) I,
BERLEES v Py B Y F Y T (5% ; 2,500 mglkg 8/ HIFY)
XIFEENDT B VANV TA o F VB Iy B Db
7A% 10 HERERETHAERBREEELTND, FORR, VoV
F PRI VABREFERCY I ) A Y v ARSEIZIIREREBORNE O
BERSIT LR BB ORENRED OB, o D vy AR E
BEUCY Y U BEBTEXFOL D REBMIBDO N7 LT
W3, ZhbnEkE, RYEVy oV CHEEERCRT Y v b U ViEE L
DOEEMEIIRD bR oo LTWA, ¥, FIRE5HRRETSBEER
UEB+NEYOBEEDRENIEZIRD bNRhof & LT 5, FAS32
Tk, AEBAREIZ X Y Hasegawa & Cohen (1986) OfE&ETHONE -
RN EENICERTER L ERTWS, (BB4, 22) '

c. Fisher 5 (1989) M> v b 10 BEFEE

- TARCT73 IZRBIT 58| Bz XX, Fisher & (1989) 1. 5 BB OHE F344
Fy MY BV I TAX TV TR YT A (5% ;2,500
meglke KE/HFHY) % Prolab320008 X % AIN-76A % KT 10 AR
BETARRBREZERLTVWS, ZOER, o bV LAy a
Prolab3200 {BEEREEE R Y w4 U - R U 7 A Prolab3200 (B &
HOWTIIEBWTHRpH R 6.5 BB LN, oy BV I T A
AIN-T6A BBER BEHER O v H U »F b U 75 AIN-T6A IR EEECiX
WTHICBWTHRpH N 6.0 Z THEI-72& LTWA, RFFRY v a3k
MRk, AIN-76A IREEI BB RO v B Y b7 b AIN-T6A {RETH
EBRCBWTEDThHoTmL LTWS, £/, VYo BV FRY A
Prolab3200 BEEE SEE I W T, o B U > b U 7.5 AIN-76A {REE
BEHIVEFT NI DABREREN-T2E LTS, (B2E4)

d. Cohen 5 (1991) OS5 v FZERIEERESARE
TARCT3 iIZB W THBIH EN TV 5 Cohen 5 (1991) DREIZ Lhid,
58ED F344 T v b (BHEHE40 L) I22oWT, RA4D L 5 g BHER O
BEEEPHREL. FANFT (0.2%) % 6 BRERETHA =3

18 Prolab32004%, 5 FU DA, AAVTA HYVTLAEOMIZLALDAF 0 E AINTEA LB ELEATWE L ELTH
6ﬂ '
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VEEBOMBOR, oV AN TA, o B Yy, oD T b
VY AR rE— g VERET 72 BRBHRET D TEREEMER R A
REAEMEIN TS, ZORKE, FANFT EABY v b UV Y oA
B ERECERICEMBRER A b7, FANFT BLEDY v h ) 0
NN BV ROYy Y b v ARERECEMIERERAESE
OEINERD bhiRhofe & SN T3, £, FANFT LEH b )
AN DB EGBER O FANFT LB Y v 7 U VR SBICENRENSA 1
—a ERREDONT, Yo b ) F N U ARSBICITARKEN
FRERERENA T — v VIEABREDLNTER B YR A
+HELT =T AREFETIE, ROBEELRBMEIEROD L L HITERR
BBRATaE—Va AMERAOEERAEARBOLNEE STV,
FANFT uEV v BV o F R ) U ARGEHETIX FANFT B Y o 0 Y o7
N T ABREFEI Y R pH A ER L TWE—F T, FANFT 4BV v 7
VRSB TIHET LNz IR TN, 728, FANFTO.2%EE&k 5
MBEITONTH, ZORABHHATICRpH B ERT 5 -HERoTz &
T35, FANFT Q@ ) Y 7 AR EBICHBVBERRES AT 1E—Y
= ERSR® bt FANFT LERBI N LT LR EHICITRD S
SRR ENTWS, LzLeis, FANFT ABREEG LS 7 MR
EFTCIIFANFTABY v A Y T P U ABREHIVBRpHB ER L
TeeEnTns, BLEX Y, Cohen HiX, ¥ H VU bYW ADBERSE
BA7ae— 3 ERERpH® 6.5 UL E~DO LR EOCRFF ) 7 A
BEOHMILVEEREINZELTVWS (24, 84), IARC V—=%
YT ITN—Th ARRIZOWT, —HROREER & L CiIRESFESED
ZEEERLTNS (3B4), RERSL LTI, ZBEERSARRL
L COFRRBROZEHMITZYU TH Y, Cohen HORERITED TH B &4
Wy L7, '
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54 Cohen b (1991) D3 v FZEREBEMESARBRICE T SHEE

ik 3 A =i T—irg JRE— g B
Exft (6 M) (72 BR)
D Prolab 3200 FANFT0.2% HohYiJ R 7L 5.00%
@ Prolab 3200 FANFT0.2% Hwd U F U os 3.00%
@ Prolab 3200 FANFT0.2% Fw ik U Lh A T b 5.20%
@ Prolab 3200 FANFT0.2% Fok ) hAgh §.12%
® Prolab 3200 FANFT0.2% Fodlr421%
® Prolab 3200 FANFT0.2% YAl 2.53%
@ Prolab 3200 FANFT0.2% HoH)F Y oA 500%
+IREEA AL 7 A 1.15%
Prolab 3200 TANFT0.2% B ) B AT A 520%
+HbETF Y oA 1.34%
)] Prolab 3200 FANFTO0.2% FwH Y R Y7 A 500%
' +H{ET =7 A 1.23%
iy Prolab 3200 FANFTO0.2% RBANT T A 1.15%
15 Prolab 3200 FANFTO0.2% ¥k b Y DA 1.34%
(] Prolab 3200 TANFT0.2% SR
@ Prolab 3200 AL FoAYrF Y oh5.00%
@ Prolab 3200 AL ) Fod Db h5.20%
@ Prolab 3200 EE Yohlr421%
® Prclab 3200 AL *FR
@ NIH-07 FANFTO.2% FoHVF R 7 ABD%
® NIH-07 FANFT0.2% oS

@ Hyh)oRUYvHAYLFRUDL

VoW VI oB VP MY UARERYEE LERERGSESRE
URBAEICET2HBAEL LTUTOX S RBERH 3,

723, Clayson & Cooper (1970) DV E a—ZLhid, BEEO—Eos%
RICERILRNE S uﬂﬂﬁﬁﬁ&% L CEBEmoBERELADEERORET S
E RPN DEAICIIEEOREN RN L&, BRSNS AWE T
%@ﬁ%ﬁ%ﬂﬂﬁlﬁf IR REBIZ X » TERLICEZN S L 0E L HFR
MIFBEICIZIERSL SN T3, (B8 5)

F 7z, Chapman (1969) D& LiE, FE 100~150 g @ Long Evans
7 v b, Holtzman T v FETUF344 7 v  (FLERRE) 12 2-AAT (0.05%)
Z 1 FRERERETIRBREEBIN TS, TOKR, #50%B7»A%
LIBRAF U8 163 ILd 5 b, FIRRHICHR B Trichosomoides crassicauda
DR e Do Tz 18 IMITITERES OR AR biieh o 7o h, B
PFRH b 75 I 5 IRICIIEMEEORERRB DL N L ENTWS,
AT, FLIRKR OBER.2E COEERARIL Terassicauda RO L Z T
MmofelanTn5b, LLEXY Chapman 1%, Terassicauda ~DREEEN 5
v POBREREOFRER L 25 REEEHL D (BH86), LUF
DREBERDON 2NN T Y, BERIEEORAE L FERDOFE L OBF
W OWTHREBR RS TWS,

a. Ivbhk
(a) Fitzhugh 5 (1951) @5 v b 2 ERHHER _
IARC73 RTFFASIT IZRBW T H B A & TV 5 Fitzhugh & (1951)
DT LiE, 21 B Osborne-Mendel 7 v b (B-EEMFES 10 L)
Wy A Y (BERUHRERRE) (0, 1, b%) 2&E 2 EHEERS
THRBRBEREIN TS, TORBR, 5%IRSHOHERETHERY R
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PIFEDS 7/18 T (MEBILECREE) KRB L& S Tw5, Bhtico
WT OREMSFPRREII T Ty (B4, 9. 8 7)., IARC
T —X T T N—Ti, BB RN I LR ED, AENARERRTH
HLEHLTNS (B84), FZFR&|LLTHE, IARC V—F 77
N—7ORBEER L. FREBREETZFM AN RRNI & L LT,

(b) Taylor & (1968) M3 b 38 BEIFER
FAS17iZBWTH B H T TV 3 Taylor © (1968) @& EIZ Lk,

EE75~100g D7 v b (HAEAReE) (SBMES 14L) (o H Y
FrU A (0, 0.5% ; 0, #9400 me/ke KE/H) % 38 HRERARE
L. 89 HHIZLFZ L THEBERUERIC DWW THIBRE OYEEARPOR
EZTORBREBEIN TV, TOMER, JHEBLS0AE 4 LAR
BRI Lick SN T3, —RINEBIZ W T, Rz 228
WWTFRBAH LD, SHETCITENICHL M RERXRD O oTc &
ENTND, FEIZOVWTi, #EHICEEECRT 245 BE M
RIS SRR, BEHERCOWTIIRELOZIRBOLENT, Z
AT OV Taylor HIERBHC LB D EHEEL TS, HREUVRE
AR EICBO TR, BREHOIFRE GBI SIER & K EEED
AE (BERS) RabhicdnTuhs, ZHIZ2WT Taylor B,
TREOBKIZE 2HBOFE)», Y7 v NEFOEREBICEELED
OTI WA LHELTWS, JECFA T, ARBEKIZOWVWT, T
EUOEBOKREORENRBEEN TRV LZEELTNS (BR 9,
78) AZERASE LTI, HREEABSFOBREOHMRERNSER TE
RNz b, ARBEREEFMCHAVRZNZEE L,

(c¢) Lessel (1971) T v b+ 2 ERIGAEE
IARCT3 IZBWTH B[ HEN TV S Lessel (1971) oBEIC I hIZ.

Boots-Wistar 7 v b GEESTRE) (FBEHERES 20 0) IC RFECHREX
Ny Y (PEARSE) (0. 0.005, 0.05, 0.5, %) % 2 EME
R ETORRBER SN TV D, EORR, FEIZOVTIR, 5%H
E#OMHE TREBEE 6 A B oMM AR b, AR T
HEOZHEITh TS DM, Lessel X 5% EHOFEEEEIIfL
DO|REFHELD BHLNICSEhoTol LTWND, #55E 18 AR OR
FUTKHRRBEOHE 15 WL R UME 14 [T, 5% 58 OHERES 10 ILAEF LT
BY., HBOLTEERERPLILL A, HRHEOREICEE L
EEREOCRIMIEEDONRPo7 L STV, 2B, B EEH
R b hozEN TS (BB 4, 88), FEMEFENRE
WZOWTIL, IR CRERA LN S IEOATDEBITE EE-> T3,
AEES L LTH, FRBREETICEWNTCY v ) vy oREIZERT S
FENRANEIEED b o dc LB LT,

(d} Schmaihl (1973) MOT v FEEERSHESATRE
TIARCT73 IZBWTHB|HEN T3 Schmahl (1973) o#EIzln
X, 70~90 B SD T v b (BHEMEHESX 52 L) I RFETRIES
ooV P vhs (MEREE) (0, 0.2, 0.5% ;0. 83, 210 mg/kg
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RE/A) 2AEECDE > TREARSTARBRAEHE I TN D, FOR
B, £HFER, AE, MiEFESHRE, IERUERZOBRE ERROD
BB B W THBRMEOREICEE LB O hoTr b &R
TW5, BEBEBRORAERIZOWTIL, METERRL ., HEEDHET
XIFREET 13/98 B, 0.2%3 XS5BT 11/94 PL, 0.5%3 58T 16/93 L&
SRR L HEFHEOMICEIT DN I TWS, £z, B
MEEEORAET CIZE LEHBEIC VT, SBRECEGEREDRTE
ERBOLNEZP T EENTVD, DS AN BUEE I RER
fE, EEMEAEBEEC) VANWETHoTB, WTRORBRERIZON
THRBE L REFH L OMICEIED O NENnoTn b ENTWS, BB,
BEREE DR AT BRHZSL2BETROLN TR LT, BhticE4ER

(Strongyloides B O Capillaria &) DRBILOEAFED b /-2
BEED 16%Thofe s Tnd (R4, 89), AEBEE£EL LT
X, Schmihl OFEREEA L. ARBEGTIZBNTH AV o+ b

Vo AOBREIZEET A IEREOFEEIFED Shiado o ¥R L,

(e) Ulland & (1973) ™5 v + 18 MARGER

TARC73 IZBWTH B HENTWVWS Ulland & (1973) o#E&EIz L
X, 8D 7 v b (BEEMERUEHLERS) «hob )y @& MER
UCHERF) # 18 »AMRE (BEEELRSE L. BEKTHE 624
BOBEPTORBNEREINTNDS, FOEE, SRBERORSEL
HICRHEEOREROBERA LN, BARMIZIZCTERER LR
Tholcd SNTWER, BEOCRET OMREMBREHRERREDOHE
HMiZBEEh TRy (B4, 90), IARC V—F 2 7 A—713,
ABHRRBRTHI LHEBELTNS (BR4), AFZBLS L LT, &
HRBROBRICHEL TT - OEINTERNI 15, ARBRRE ST
iAW 2 L L,

(f) Tisdel & (1974) OS5 v b FRALNV-ZHRIZH= 55 ER

IARC78 B UMFASIT IZBWTHB A ST Tisdel 5 (1974)
@ECINIE, BALSD I b (Fo) K RFETREShich vy v
R U 7 A (HEREW) (0, 0.05, 0.5, 5% ;0. 25, 250, 2,500 mg/kg
RE/R@) ZREEHRS (F% : Purina Lab Chow) L., £DOHKELL.
BECOWTIHEER OB bR EEME L. BOn = REW (F)

(B FEMERES 20 IB) (CI3BESL AR 100 B Fo & BROFBEEZITV,
FUCBIT 2EERESHEETIHRRERSI N TN D, TORRE, &
Bz oW TIE, F10 5%RE8THRE 9 BIT Fo & REEOBIINNHES %
Lz, &5 13 BEClTRoBE L FEfIcoL EhTns, F
RICTBO T, Fr @ 0.05%LL EOREHOBETERBIEDORERDE
ERRD BN L ENTVS, RESREOREICBO TR, JEESE
AEE LT, % REFOHETARBEROREROEMPIRDLNT
WA, BEEMREZ & LCi, B IRIRIEDS FolED 0.05% % 58T 1P,

1 FAS17 1235+ 3 31 LAud, Staveic b (1973) (k. Tisdel & (1974) A Wiz HERDE 1T OTSA ##K 4,660 ppm &
ALTHEELTWE,
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0.5%F 55T 1T, 5% 5EF T2 LIz, FERE EREMN F D 0.05%
BEHETIEL, 0.5%REHET2IL, b%BREPFT2MIcAbzE SN
TW5, BEIREIT EREIL FI D SR EE 7T IRORICRBD bR, EiZ
Fi D 0.5% 58 1 ILiC, BEOBSEEHES 2L bEINARE L
EZz bNAEMBIT LERERBRD b I TW5S, 728, IR
DELEBRDOFEZSOWVTIHHEENTWARY, ZOEN, £FR, —#%
RfE, BEERVCNEZARECSN CERDEORSICEE L F1L
BRONEhsTLIhTWD (B8R4, 9, 91), £FBSL L
TiX, Fi5% R EHMEORRENDEIID VD, BHFENIZEER 715
TCICBEEEARD LN TWAZ LD, BEREBISHET v ORI
FaIhbd Lo Tisdel HOBHREFNEHB L, —F, HOBREEIZ
GBI FEORBELEEIZOWTCIL, ZORAEEENFHFENICES
TRAZWOT, oA Y I b)) U ADKRE L OEEEZRND O L H
wr L7, : :

(g) Munro 5 (1975) @S5 v b 26 hAMEE
IARCT73 ETRFAS1I7 IZBWTHEBIHEN TS Munro & (1975)
OEITEI X, BE 50~60g OBEA SD 7 v b (K EEHERES 60 PL)
I RFETEESNEY Y R o a (BERSE (0. 90, 270,
810, 2,430 mg/kg RE/H (o BV & LT)) % 26 5B RIREKRE
(8l B EA % 20%SFTAHAESEFR) TARBRERIN TS,
FOFER, HTRIZOWTIL, BETIHRERHE 18 AR OE A TR
F£.270 me'ke RE/H RS BER U810 me/kg FE/BREEE L $17 40/60
B FEABMAET L TWEDIZR L, 2,430 mg/ke FE/ RGBT
I 30/60 LR OAETFIZE YED, Munro bk, BEICEELAEE
ROWEMBBEDONZE LTS, —F, HETIXED X 5 2BIMIEEH
LR ole b ERTND, EEIZOWVWTIL. 2,430 mg/kg A5/B &5
FEOHERET, &5 10 BRI, D TROBREDO THIC—HEELE LR
D3, FEERETZ2EDRWENAGRISED N ERTNE, —
HREBIC DUV T, 2,430 meg/kg RE/ A B S-BEOMERE CIRR OREFTR.
EHEDRVWEEO THAMIIEEREHEIChE > TALNRELENT
W5, ZOTHFIZ2WT Munro Hid, #HBRUEORSICEELLLD
TH Y., FEENMEI—WMEE L T LEELTWS, HREUYR
R RRAEIZB WO T, 90 me/kg A E/ B RSB 1/51 LR OWE
1/56 &, 810 mg/ke AR E/R & SEEOHE 2/52 ILITHEBEBIT LR AL EAED
BERBRLNIEN, YRIEEICEBEEZOMBEEEDOHFEIIED O
Rpolzt ENTNS, i, U E/EMRORERTRER VAR
EREOHE 2/67 Ik, 2/51 I, 5/54 PL, 2/52 LK TR 7/64 ILicH b &
T3, ZHIZOWT Munro HIIHRGEOREICEELE D
THEHZRNWELTWS, FiZ, HREESHREHICHA SN, REEZE
B L5 AHH72ERERIC VT, ##REOREICEELZLOT
W< BEMRBIT LESLEEORE L OBFEELED LN P L &
- hTWB, REOEEBESD T crassicauda iXRWIEEShighofc e &h
T3, £0DiED, MRENBREECRBREICBW THBRE DR EIZ
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BEL-EEEIRO LN o ENRTWS (B4, 9, 92),

FEBES L LT, Munro 6D EER L, ARBREETIZBWT
YoV F M) AOREICERTIEEOEEIIR DN
To BT LT,

(h) Furuya 5 (1975) @3 v b 28 S ARIEER
TARC73 EUFAS1IT iZBWTHEHEN TS Furuya b (1975)
OMEIT L IL, Wistar T v b (BERE) (K 54~56 L) 12
v RV TR UL (BEERUHERSE (0. 2,500 mgikg BHE/A) %
&k 28 IPARREERET 2RBBRER SN TN D, TORR, FBLE
OEMIFRD b ho 7o, BERICFEREEHMMANED LH
Tl EMTW5, BREEORAITRERUREHEOWTRIZEBWT
bEH LN ERTWE (B4, 9, 93), IARC V—3%
VI IN—T1, RBREORERR+STHAZ LEEHLTND
(BH4), AEBS L LTI, T - OREEREABTERN &,
b, ARBEEEZMCAWRNZ & & L,
(i) Kennedy 5 (1976) @5 v b 13 AR E
FASI7T IZBWTHEIHENTVWS Kennedy & (1976) D#REIC L
i, BESLSD T v b (HEEMEMES 10 I0) oW T, RBEOIES, &R
SDLHREBMHEEHELREL, 13 BROBREETIRBAEE SN
TW3, TO/RR, @0l 1 IEAE 2 BIZET Lz, itk
BERIC LA LD LHEINTND, TOIEN, —HIREE, (KB, 54
B, MEFHRE., MIRELFRE. REE, ZFERE (k. B,
fEfE, AFERS. DEE U T ONCEIBRE OREARENREICIBWT
WHRHEORGIZEE L 2BLERBO bhiahofc  ERTW5S (B8
9., 94); AEES L LTk, FRERIZEIT S NOAEL %, HEHEL D
CARBROREHETH S 2% & 7 L -, '

#5 Kennedy 5 (1976) OFRBRIZHIT HEETE
BE

FoZlrrtyoh %

OSBA 2%

o-CBSA-NH, 2%

P @) b Y 7 0.01%4+0SBA 0.045%+ o CBSA-NH, 0.045%
BB Y b Y 7 0.05%+08SBA 0.225% + o CBSA-NH, 0.225%
Fwh )b YA 0.2%+0SBA 0.9%+ o CBSA-NH; 0.9%

|0 |B|8(e|c

(j) Homburger (1978) M5 v b 2 E£HRE :

IARC73 R U FASIT 2B W T H 3| A& Tv % Homburger (1978)
OHEICLNE, 8B SD T v b (B 25 L) 20T, ¥
BEEOIED, TP MRS Y »F P U A (OTSA % 345 ppm
) RUANVTHEY > B ) T ) oh CRESERTE) b2
NENERECEELEY vV (1, 5%) ZIREAFSTABESHRE
L. 2EBOBREFTORBPEREIA TS, 2B, #5628
PRI LEEICOWTITHRELZE ERTW5E, TORKE, ik
WBWTEERALNZEE - BEOT X TRUEH 121K Eod
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& - BWBEIZOWVTIT - e REERFEAREICBW T, B, TEE, 4
JBRECE THBICBWTIEEDORERHZ LN R, T 5 ORAR TN
BELSUOEHEECRETh I ENTWS, o U VBREHT
LR DR ENRA LN ERIZ VW T, E—0RBRITBITS 1%
BEEECIEEE 1L, 5% 58 CHEFZMNERE 0KV JEEBEIEBT
LR 1IE, FE0RBRICEBIT D %55 THITLEE 1L, 5%%E
BHETOLThoTlEIhTWS (24, 9, 95), JARCV—FV
T IN—TiX, RBEEORESR AT+ HTHLHIZLEREHBLTWS (&
B4), AZEBESL LT, IARCV—F /A —7OEHE R L.
A EBTEHEAEN—FELTELH T, EHERBRRE L LU ETT
DI LMD, ARBEETFMEICAVN RN L & L,vt.o

(k) Anderson (1979) @S5 v b+ 4 BRI

IARC73 RO FAS17 ioBIT A5 Hic LiiL. Anderson (1979) i,
BEHHESD F > Mz o B Y RY A (0, 1, 3, 5, 7.5%) & 4
BEEERETIRBREZER L CWD, TOKRE. EpH DET. RE
EUEEPKGEEOEM, ZEPR~DF MY T ARTH Y 7 AOHEM
BOHMEIZRF~DOAIN T A, w7327 AR CBOEE
DB HLREE LTWAS, £, 5% EDBRERII—BED TH
BHLN, AEEBEORF 7 E=7 RUCEBBRLOROBRA LN L
EhTWw3 (B2R4, 9), AFBS & ULTH, AEERENT 4%
FHERTAZERNTERN b, ARBITBIT S NOAEL 2763
DB EETERVEHET L,

(1) Chowaniec & Hicks (1979) @S5 v b 2 fEMIGRER
JARC73 IZBWTH BB &N TV 5 Chowaniec & Hicks (1979) @
HEIZ LR, 8 BB Wistar T » MIOWT, XFREE (HES55 T, Hf
50 L) MiEhs, REETEESN Yo ) Y 7 (OTSA %
698 ppm &) EEOKES (# 75 T, i 50 PL ; 2,000 mg/kg KE/H
+iHET =T A (0, 0.5% (S 4BREOH 1%))) NITEARE
(f#} : Standard 41B Laboratory Rat Diet) (MfERER- 75 [T ; 4,000
‘mg'kg FE/R) TAHAREREL., 2EMOREETHIRRBERINT
W3, FORE, BEICOWTIK, Yoy AV Y U A 2,000 mgkg
{REE/ BRI 58 % OF 4,000 me/kg RE/ B IREE B SR T BHZE 72 #0030
HIAFRO B, BMAKEICOWTIE, BRKESFHETRD L, RERSHET
ML & ERTW3, RBREIRBWVL T, 2,000 mgke 4E/H K
BEHOHT, RpH B &5 27T BETIZ 7.0 &8 (KL T8.5~9.0
WELE,) L. 9B 3LTRERERREBALNEN, BT e
T ABERABETIIRD b ot & ER TV B, 4,000 melke KE/HIE
R EHEY S DFOMOHETIIRpHN 6.0~6.5 ThoTz b TN T
5, EELE 85 MR UBOEREROMRE CREBIT LEEFR &
) ORARCODEMBAZ LI, 4,000 mg/keg FH/ A IBEREFHOM
HETIIBERE (11/90 PLe0) R UV (22/90 FLCO) DWW HizBW\WThH

» 5 85 WO R TREFPBEEIR L LCREETH 3,
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HEREM (p<0.05) HRD B35, 2,000 me/kg AE/H B 5B
OHERETITBR (19/101 PLeD) [ZBWTORERREM (p<0.05) 28
BOLNICE STV, REEBRENRETIY, 25 OHETF
DERMEIZBIT 2 MEIRORBAROEMPBD N E EhTH
8. BPEFRE LIRRR & DM RED S SMBER AN LD
e INTn5, —5, BEHREL LTk, 563 85 BT,
2,000 mg/kg FE/AFKEEHOBEORE (1/64 IL20) REUMEDEFE
(1/37 IL20) 3ETNT 4,000 me/kg A&/ BIREAAIR SO HEOEEDE (3/49
PLCD) [ZIEEDFEANZFRD b, T OEFEEN L bivi: 3 IRICIIfT 6
POFEIRERFEE L TROLNICE ENTHERE, WPFRIZOWTY
FEREMIBD bR TR, 25, BREICEERIIERD bR
T E3nTnW3, 20EH, IR, 75, MHEiE, BE. FEERCETHA
BOBBLEO Y »SERCE MBS RSB RR SN, RERD
BEREMARD LN DX RN oT2L ENTVS (BB4, 96),
IARC U —% > 77 N—7k, BB Hbh3 ) o ERTEMR
WL BTN 2 RUYREESGENREN R+ THE L %
ERLTWV3S (BR4), 2ZFE2 L LTI, BEAICI/INSADED
SHPREET 2/62 L, 2,000 mg/kg fRE/ B 8K 58T 30/71 JL, 4,000
mg/kg AFRHE/BIBEREGE T 16/T0 BIZA BN TN A E b b,
AARRERORRE TIXBERE _E R ORI A R A BB AR
LR TV 21D Chowaniec & Hicks OENFERET A - LT
TEholr, IARCY—F 77 A—7hEHLTHWA LY, HE
MHBREMRER RS THE L RREEZ /R EHE LT, uua:-
> T, AZB= L LTI, ARBREEZFMICHAVWRWZ L& L,

(m) Taylor i (1980) M3 v FEAWZH#RITH- 555

TARC73 RTRFASIT ITBWTHBI AT 5 Taylor & (1980) @
WAL, BERLSD > b (Fo) (&8EHE 10 DL, M 20 IT) 2 RF
ETHREINEY AV P v A GERFE, OTSA 25 350 ppm
&%) (0ev, 0.01, 0.1, 1.0, 5.0, 7.5% ; 0, 5. 50, 500, 2,500, 3,750
meg/kg RE/AAEY) 2E 8 10 BfE) . FHEROCHEZR TIRE
BOBEIL E TIRERE () L-RICER L. EHNEEEY (F)

(BREMERES 48 L) 12OV T H BB b RIREFHE TEFEEN 20%i2
12D ET Fo & FEROIRER S 2TV, REEOAEFRNR 20%IT7/R -7
RRTEATFTHWE LR TIRREERIN TS, FOBR. £7F
F, MEENREEVCBBEERBIC W TR EORSICEEL-E
BIIFRD ot ENTH3E, FEIZOWTIH, F1? 5.0%8L E
OFEHOMEHEOBILRFIVEES A LN, T0% b T O 7.5% R 58D
HECHEIMIGI RO b s, £ OBEAMRICEBEIBO LR o7
EENTW3, FEEEERE L L'clﬁtéﬂfﬁ%%% BEER, BHRY —
TIEEREBIEHA LR, 2 HITOWT Taylor B3, INEES » R
WCHOLNDHBP RO THY , R EORECEHE L2 b Tk

H EERRRBHT.,

Fy AV Y A SHIRLEDT MY T ARRET FY SALLTRMLAELOL SATHS,

2 BEHOR 28 hHEThoE L ENTIVS,
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We LTW3, Fi1® 7.5% RSB O TREDE F— A/ FEBT LRI
5 REMEOEMEEROBEEOFERIEMMBED b, HETHERFE
FHCH B TR WRENMERMAS AN E EINTWS, oW T
Taylor & i, BEEMEVIEE & TRV IMEICE - TRAERNRZE T8N
LTWBZ L, BEEMIZIIRBARE TRV EE2HEHL NS, -
F1 OREOBERIER R AT, BT 1/290L (3%). 5.0%5EET
1/21 0 (5%). 7.5%EEC 7/23 L (30%) @V L 7.5%F 54 TxHR
BLOLABRICEMULEE ENTWA, $72, 5.0%L FTORERF TILEB
DREREFADONENoTE &N T3, —F., FiMioEMERE R AR
%, RHREET 024 TT, 5.0% R 58T 0/28 IT, 7.5%I58C 2/31 & (B
ITEERY —TROBITEREE 1L (6%) tFERBEMEERD LN
IR Tt ERTN3, BERMRE 18 A FLL LATF LB D JER
CIFERRUERIIAONT, FEAEEIER I, BELIALR
B OBBHCBER BB ERR D bRl L b,
- Taylor HiX, Terassicauda ROVERIIARRICB T AEMEEOREA
WZHE Lol LTS (B84, 9, 97), IARC V—F%27
TN—T7VE, T.5% % 53 COREMBIT LR IR/BEAF K DRBEREDHE
IMCEFEBRO NP oeDiL, BE b RHEETORERNE
PofelzdTHAI ELBBELTHSE (BR4), 2FBSE LTI, M
D T.5%FEFETEIML T 2 EEOBEMIBRRIZRIS ARE TR
D Taylor DO REERRE L., £, FEED 1 LIZHH L T35 ER
BT LR REORBEEEITFHENICERE IRV &0 b, iz
BEREERESRE LT o b Y T P T AORE L OEEMIETEE
T&DLHEFLE, ‘

(n) Arnold 5 (1980) M5 v rZAW-ZHRITH-5HER

TARC73 R FAS17 IZBWTHBIHAEN TV S Arnold & (1980)
OB NIX, 32 A SD 7 v b (Fo) (FEEMERES 50 IT) 1T M
TGSy I D b Y A OREBETR#Y % 40~50 ppm,
OTSA % 0.05 ppm KiFESZH) (0. 5% ; 0. 2,500 mg/kg AE/AEY)
ZIBEEF 5 (fA¥} : Master Laboratory Cubes) L. #5B8#590 B
WABERNTHERES 1:1 T 1EMZE L., FHE, HERUWEZET 142
BETCREEHGELIEBICERT AL LI, BN IREM (F) (%
FEMERER- 49~50 L) oW T, £t 21 BICEEARE. Fo L REEOR
ER2%E 12T B TR LI BICERTABRBRERBENLTHNE, £D
R, —RRREBIZOVW T, Fo RO F & BHIZ 5% REHTKZITEA
FEENBEINTVWS, FEICOVWTiL, Fo K F O 5% EHD
MERECHBRYE OB EICEE L ENIHE AR bhk bl dh T3,
E, 20 hAMERoT Fi OXBERD 5% EH (FHO S bl
£ 10 [B) 122V T 24 BB AKER T 24 RrEREZRE L-HER. 5%
BEREOMEL iz, BAERTGREDY 1.5~2 fFiz@mL, RP~D
F R TARTY COPMERFRICEML, REZERRIETFLELL &

B RLHAL 18 P A EORATERF L TWURBERFORESZIT B0 E: 08 L LUBERESRRAHEI TN,
v BERGIEGE 7 PDoMRRIE, BIEBIT R 4, BT EEARE 2 RR BT LERY —2 1R Chofe b ST D,
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NTW3B, R pH IZOWTIRIEORBR & 5% R EGBEL ORI TEEEIX
BOLNRIh-TEEENTNDG, SYEEHOHETIT AT T LD
BEDHEREMLRD bR LEEINTWS, RPOZ LT F =, R
ECGATTAZOWTIEEE BICEERRDObNIho ENh T
W3, Fo RU'F1 © 5% & 5EHOERHEMY (BICH) ORITOWTIL,
INTRICESTZABER L, EEROILE (BB CHEELEZZHY v
BECHIEHEINTNS,) BRBRDOLENLLEENTNS, EDIEH,
AFREVRmMBEBFRIREIIBW T, H#RMEOBREICERE LI-BEIER
O LNZRPoTE INTND, RIRMEE CIIRRBE OERICHEE 8
RENER, 7402 —2AVERASBDOBETIILBIIEAIED
B, BAOBREZIC OV T LR E OB EICEE Li-—EOHEN
RO bhiholc & SNTN3, 2OV TEMR S =R AR
FRREIZBO T, ERRIZBITAEBEHRES LT, FoOHETIE, B
MRS (PERESIT LR RLEANE) MBXREET 1/36 MLk L 5%REEET
4/38 VL, TEMENEE (BERERTT LR DSutFREE T 0/36 ILizxf L b%iR5
FET 3/38 It bh., FORMIEE:EMEESLSE L -HART
SEIEL Y bEEICEP- & S TWS (p<0.03) @, 2%, Fo O
ﬁkﬁ%%@ﬂﬁﬁ%ﬁUﬁﬁﬁﬁmeh@%i%mb%ﬂ@#o
e &8T5, -, FOETH., BEEE (GEPST LA aEE)
D3RP AREE T 0/42 okt L 5% 58T 4/45 I, EMEE (BhET L
FERE) DSREREET 0/42 ot U 5%REEET 8/45 [LIZEH b, B
JEERAERRUVLEEEARIIL BICHBELIVLERCEN L
ENTVS (p<0.002 X p<0.01), METIXRMUEFOREIA BN
Daxofods, BHEEE (BERBAT EEE) BSEREET 0/45 FLizxt L 5%3%
585 C 249 IBIZERBH NI & EN TV AHE0, BERRIT LR OBHR O
FAEFEICOWTIE, MOXREL 5% 5L OB TEERREX 2D
ST ENTWVWAE, Fo ThHitBRPE OREITEE L EMEORLENT
HHNFZ EIZDWT, Arnold Sk, () BE5EBEES (32 BEp) NE
W (LooRER T 6 BELIE) & () BEHENEL (30~32 H»
AR, o, EEERREF CHo I tEIC L3 L0 TiIhnhtE
BELTWD, 2B, AREECBNT, BElticERRER SIS, R
WEORERVERERLE L OREIFRLLAT,. Anbhizs v MOl
BEICAR R OFEZEBD bR o ERTWS (B4, 9, 98),
AEES L LTIR.FL D% FEEFHOMIZEE bz BET LEEIX
TOREFPECHBEENRVI L RO TORBAREDREHEIZD
WTHFERBINIA DN oI b, BREZLOTHY,
AV NI AOBREIERT S O Tl EHIBF L,

(o) Schmi#hl & Habs (1980) OS5 v F%#H L\T:-_—ﬂ‘l'ﬁl-'_bf:%)?zt%ﬁ
TARC73 128\ TH 8|S Tv % Schmihl & Habs (1980) d#R4s
EE, SD T b (BEAREE) (Fo) (B8 5~70) v h Y

% Fplz-o Tk, BIICEEREASE SRS 87 BREORE CoAFDE (BT R 36 MR USSR 38 1L, Mt
XBRE BB R VR ST 4000 248 L L UEBRAERBREHEN TS,
2 Pz oW Tk, BC RS EE S h 505 67T BEORA TOATENE (HEIH R 42 LR UMY 58 45 T, M
*HEEE 45 IR MR SR 4910) 2458 L UBERESREHENTHS,
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v ({LEFASE) (OTSA % 10 ppm RiE4H) (0. 200, 1,000, 5,000
mg/ke KE) ZEIR 14 B, 17 BER U 20 BICAi&GHE S Y LT
HEnRE (BRHE) L, §onRéy (F) 2EESELEHIC
H (/% - 5858 AOREERFORE ERERUHBR TET NS
bk - JEOAHR) ZITHIBRBIBEREENTWS, TOKE. Fo
BEMGICEREEIRD NN Tr b ERTW5S, FI BB DA 4
B RIZEC R, RBEEET0/69 PT, 200 mg/kg A&/ AR EEE T 5/61 L,
1,000 mg/kg KE/AREHT 4/62 [ETHo7=DITHRF L. 5,000 mgke
{RE/B T 9/69 IC & #EMAFRD B, ZHIZDVT Schmihl & Habs iX
FHRMEORECEELEHEETHIE LTV, FOREHEO AT
BB E RIS U TEET AERS AR bR, SHRELZ S
C ABRTCTATFYRIICERRERRD N ot ENTWB F1OR
L BEEIASNEEREIIOWTI, MBHETLALNTWE S DOXITHZ
L BETEFALNABOTHY . HERWBORSICEE LERERD
MR UEEOERIIRD R o ERTWD, i, Btk
TRAEIIRDONENoTEE ENTWA, IARC V—F% 7 I A—Tk,
HEREEOBRERF TS THIILEHEHBLTNS (B4, 929),
AFBS L LT, REESRFEORET —FZ i o0 TORERT+5
THBHEZEPD, ARBREEZFEMICHENRWZ L & L,

(p) Hooson 5 (1980) M3 v b —ERBEESM RN A GER

IARC73 iZBWTHBIHEN TS Hooson B (1980) OWMEHFIZ L
X, BEFL Wistar 7 » b CeHfREEME 63 JL., &% 5&#E 50 L) (=20 T,
#£6 OO~DFARE L. MNU (0, &K 1.5mg) #EF/KEE 0.15 mL
ELTREDF—F NI BEERAE T T34 = /I—Va/&
BB D 2 BEN D 2EMD A 1T — 3 VEEOREEZHUKIZ
TORBRIBERENRTWS, £, R 1 OEE 6 HARIC, %ﬁ%L
Wistar 7 v b (&FlE 50 [T) [ZH5WT, R6DB~@FHEZHREL.
MNU (0, &K 1.5mg) #O~@#t & Bl JJ_L% L7z 8 BEND 24
Mo7oe— g VBEREOBREZREICIVITISRBRINEREINT
Wb, TORR, @ (MNU ELEBY b ) /E—@ﬁ%) DOEEERE
ZIIOEE GHRE) LR ThoTn ENTW3, BEWEEORAEIIGE
HohT, @0 1/49 BITRBEOEBIT LEBHR (PEE) 2
OB EEINTVAR, TOREEHFEEICSWTEEREEINT
Ry, MNU BT X 0 BEREICHEAEMERE N RAE L, @F (MNU
WME MRS 5 ) VRERE) RO (MNU ALE RF ERY >4 Y
VEEE) OWTRIIBWTHOFE (MNU LB R &l LU
BEREORAEROEIMIZD bRiehofcZ &b, RF ERS-ohY »
EBEUOM E#HY o) OWTRIZOWTHARBICBWTIERER R A
TaE— s VERERSED bR hom L ER TS, B, ARBIC
BWTHEHY oA roEICL5FEpH O EFIFEICEFOEG RV
BmDARITERD bR, B EEREEO N Rho SN TS

(B4, 100), IARC V—F 27 I N—7 1%, B BERLAER
M BEEREE:Z DN EBICARRICEHEENZZ E2BHELTVS

(BFE4), REES L LTI, FRBEETICBO Ty b Y Ik
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MERATaET—Va AERITBO bR o/ LHIBT LT,

6 Hooson & (1980) DS b EBEENSREANASERICBITARST
B A=z — 3 B Fue—i g WEEE (2 FEH)
@ MNU &% 1.5 mg BELRE s gl
@ MNU &K 1.5 mg BEALE M HE o 4 U 2 2,830 melke BE/H AR E
® MNU &K 1.5 mg BEEAE 0TSA 0.13 mglke &5/ B kRS

@ _NMNURK L5 mg ERAE RF 3E8LT v U > 3,250 mg/kg R/ A RUKEES
® MNU &K 1.5 mg BELE OTSA 70 mg/kg (BB HARS
® WAL o)
& &E OTSA 70 mg/kg FE/H AL E
AR M EEY b Y 2 1,740 metke EE/ R BERS
@ MNU £X 1.5 mg ERMLE OTSA 70 mg/kg (S H/HBERE
@ IR - OTSA 70 mg/kg (R E/ARMAR L

(q) Nakanishi 5 (1980) @3 v + 32/40 BEHER

IARC73 IZBWTH B HEN TV 5 Nakanishi H (1980) &I
IiT, 1088 F344 5 » b (F8FHE 30 T, # 31~32 I0) 2¥ v
FY U TA (BE 99.5%, OTSAK 7 ppm EF) (0, 0.04,
0.2. 1. 5% ; 0. 20. 100. 500, 2,500 mg/ke {FE/RFEY) % 32 HH
EEERETHIBRBREEREIN TS, EORKE, BERET EEICEMR
FERE. FLERIRAS TR B R R OHLEEEIIR D bz oz &R T3,
Eiz, Bl 12 BEO Wistar 7 > © (G FREEHE 18 T, 158k 32 [T
Yo VY T A (PLEE 99.5%#8. OTSA K 7 ppm &%) (0,
5%) % 32 EMIRERET AR5 [ LU 8 Al Wistar 7 v b Gif
BEiE 18 L, R GEEME 24 ) R UHEBRE (0, 5%) % 40 BREREE
BRETHRBIOIAERSIATVWD, TORE, REICEERORBEERX
RO bNholcl, BRI RUIO 5% R EHTEREREMETER
% 10/26 PR TN 11/21 MTic, SLEERBAEAL - SLEEMEDS 5/26 IR TR 9/21
ILICED LN L ENTWA, LLEDF344 T v 2 AW-HEBRBR L
Wistar 7 v FZHWERBER L OEVIZOWT, Nakanishi 5138
ZTHICBITARKEDOTEEZEBRH LTS (8BB4, 101, 102),
AZEEZE LTI, oAbV ) 7 AOERICRT 2B
F344 5 v k& Wistar 7 v F TEZ2 3B L9 Nakanishi b OF55 110
EICH B LRI LE,

(r) Fukushima & Cohen (1980) M5 v FRE 18 BEIEHEHER .
TARCT3 12k 55 HIC L, Fukushima & Cohen (1980) i,
6 BEDMEF344 T v MoV RY A (5% ; 2,500 mg/kg
B/AEY) EEREL, &5 1, 3. 5. 7. 9. 12, 15 Xix 18
BRIZIETSEZLETOIRIGHBREER L T3, TORKRE, BitE -
TERICBNT, 5% 3 BRICITZEREMER, BEREHB 5 BRI
BEMBRERAED b, REHE IBEE CIITEALDEE. BRRE
RO ELHE, BFEROBENEARLZE LTW5, BHIF
IVUVEREIRSHTERENML B Y . HEEO 5~8 {5ITEL
ELTW3 (BH4), AFBSL LTIk, BESABL 0BTy

oAV T R T AOREIERT S b O L HET L,
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(s) Murasaki & Cohen (1981) @5 v b+ 10 BREEE :
IARC73 I8 2 5| iz LviE, Murasaki & Cohen (1981) i, 5
BED F344 T v b (BHHE3~4 L) ¥y h VI 7 A (0.1,
0.5, 1, 2.5, 5%) % 10 BRRARS L7EEZ A, 2.5%L EoRG5EE
IR WTBHIF I VU488, BRI NCBE—ERUREFEOWME
O RAEMEEEOEMARD N LTWD, IARCTY—F 27—
Tk, SRS RN EERBFEL TS (B3R4), FFESE LT
IZJARC V—F 7 I N —7OE#HZER L. LISV E DD,
BEROFEADBEEREFNTHY, F IV VEREEMOBERE H—F
LTWAZEs, ARBRICBITABEOBHEORBEX Y T
M) D AOEEICER T b0 LHET L,

(t) Lawson & Hertzog (1981) ®Fw b 50 AL
IARC73 iz} A5 Al L, Lawson & Hertzog (1981) X, 3
BEORESD T v MY o B Y F FY DA (7.5%; 8,750 melkg (K&
/BHEE) zE S50 BRREERFLTYH, 5/HM 1HE, 15 BKLKU 50
B O R TOBERBIT ERICBIT A BH]F I ¥ VEREROBINERE
bR ofn LTS, (BH4)

(u) Demers o (1981) MZ v b 104 Bk E A

IARCT73 iz B3 Hiz X, Demers & (1981) %, 5B OMEE
F344 5 v Mz 2oWT, BV Y 7A (5% ; 2,500 mgkeg AE
[BFEY) ZRARSTAEF NS 0 @ XX 4 I FANFT Xit L-
FI b7 72 TLTRBETAEEZREL, 14 BEBS 21T
BREREELTCWD, TORE., #HRYEOREIZEE LB KEDHEM
&, FNICHES REOEMEVTRHRBBD ONEELTWS, BB b
U7 ABREOCTIERADERIIZED bvahofc LTINS, H—
ROBNTEERL. #E5EUHO I HBHICEONTR pH D LR TH
Sl LTn3 (BR4), £AFES L LTH, ARBRIZBVWT 5% 5
HTRDONRETHIIY oY) v F ) v A0RSCEET B E
L O ‘

(v) West & Jackson (1981) @S v b 16 BHERAE
TARC73 BT A5 B Lhid, West & Jackson (1981) %, 438
BOHESD 7w MY o U U DA (0, B%IREE ; 2,500 mg/kg
RE/BFEY, 4%8K ; 2,000 mgkg FE/HHEY) % 16 BREKEET
HREERL T3, TORRE., S%EEER S TIIREE R UEKE,

RE, BREMERTILEY TR ERRFR (BE) OBEMARD LN

e LT3, —FH, a%RAKBRERHE TIIRBZEOEMBFTD iz
ELTWS (BB4), AFES L LTI, AHBRICBWT %R EHET

 ROLNTERBEREBREZ Yy IV ) v LAORSICERTS
Al & HIE L, '

(w) Fukushima © (1983) D5 v bix&k 52 BAREERE
IARC73 2B W TH B &N TV b Fukushima & (1983) OIR&IT
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IhiZE, 6 BBOACI S v+, Wistar v kb, F344 5 » XTI SD 5
v & (CofFREEEE 40~45 UG, #5EEHE 40~48 D) ¥ h VT b
A (P 99.5% : OTSA # 7Tppm E75) (0, 5%) ZBEHRE (FF
STPREE Oriental MF, ¥ 5% Oriental M) L. #£5B045 12, 24 X
36 WERICERAEZEE 5 LT OF PRI EZ L, EDOEFEBYIZ SN
T 52 BRDHTEELE T LEBIC BT AREREBNERE I TVE,
TOFRR, FSREREFEOVTIICBW T L ATERICEEIIA LAY
Sl ENTN3, KEIZOWTIE, ERHEREHOWTRIZBW TS
RAERFED bl & ENTWD, ik & REFEORBHABREHREIIBY
Ti%, Wistar 7w b, F344 T v FRO'SD 7 v b OEMICREIIZED
bhigholtERTWSE, —F ACI 5 v FOEERRICOWTIE, B
B CHEMBEL 1/28 izA bz L, #HEH CIIBEMEBER
28 25/32 ML, FLERR/AEERHIBFERDS 20/32 T, HLEHMES 9/32 P, A
32 MBI EN TS, 2B ACI 7 v M oWk, &5
O 1 LicERER BRI, }BEROBEER L LI Fogy
DIEREIZ Terassicauda BRA ST & TN TWD, £, BliE 6 B
F344 5 » b (RPERBERE 35 DL, WSFMES0L) Vb VDY
A (FEEE 99.5% : OTSA # 7Tppm 5F) (0. 5%) #EEREL, &S
BH%s O, 4, 8, 12, 16 IX 20 ARICHBEH S CT o2 PHELFZL., 1T
DOEFEDIC OV TIE 52 BEIDBEERT LERIC & 5T 5 R0
RAEBSNL TS, FORE, BEIZSWTIENMFRED bk
L INTWVD, EEEEFEBRE S AV RERRENRERRB VLTI,
BERRM 12 BB LI P &2 U- 58D 1/5~2/5 ILORERRIT
B BHUER AR E CHLERAEERRAER A A b Eh T3, 5
BRZE 4, 12 ik 20 BEICHRE & £ L - SR OBEMED [methyl-3H]
FIVEBELRE L E A, RS 20 BRICEERBEMMAR
bohhleEhTws (8BB4, 103), IARC V—F 27 /A—F
R, RBHESEWE2BHLTWS (BE4), AFEES L LTI,
IARC V—Xx 7T/ N—T7ORFERBTIN, 4 DOFRKOT v b &
Az 52 BEORE CIIREE=RRET S L5 Fukushima & OFE
I CH D &HT L,

(x) Murasaki & Cohen (1983) MOBEMBIT LR EEEBNES v 28
Fal B
TARC73 iz B 55| Bl XX, Murasaki & Cohen (1983) X, &
ERBAE SNIcHEF344 T v POBEMBT ERITOW TR, £0%O
Yo VT U oA (0, 5%) @2 ERRERSHET L. MRER
CREHOVTNIZBVTHBERR MR BOTMROBEILRET
Holo i, FHEEHILE 2~8 BRICHRERICIVCEHIF S VUi
BEBEMLILLTWD (BR4), AZFBSE LT, ARBRIZE
BB F R oA 5%IRERICRT B BH]F I DvESREOH
MIHBEITERT AL & HIE U728, ARBRERR I DWWk
mTﬁﬁggﬂf:%@—@})é Al o> B?@fﬂﬂ:fﬁb\fib‘: k& Lfto

(v) Renwick & Sims (1983) M3 v k 1 05 RIE
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IARCT73 Iz BT 58| iz L hiE. Renwick & Sims (1983) X, # SD
Sy MEBHIZH o BV FRY oA (0, 7.5% ;0. 3,750 me/ke HE/
HHY) % 1 »ARBE®RE L-L 2 A, BKkE., GFHRE. JEHRERE
EUOEHREOEMBPBOOLAEZELTWS (B2R4), AFEBSLLL
Tk, ARBRIZ 1 HREOLZORBRTHE b, ARRIZBITS
NOAEL DFEh%1Th ok,

(z) Schoenig & (1985) DT v FEFRAWWZHRIZHh 55

' JARC73 12 W T H A SN T 5 Schoenig & (1985) oz &
T, WeBmoSD Zv b+ (Fo) (FEEEE 52~250 &, #f 104~500
PLeEn) 2 METHEESREY oY MY oA (BLE 99%iE) (0.
1.0, 3.0, 4.0, 5.0, 6.25. 7.5% ; 0. 500, 1,500, 2,000, 2,500, 3,125,
3,750 mg/kg KE/AHY) ZREHS (FH : Purina Rodent Chow
No.5001) L., #55%5 62 BRICEHATHEREZ 2: 1 TRE L. B8
PR E U HR T L REEHE L. BohEREW F) (&
BEHE 125~700 L) (213 BEESL®%: (28~38 BE) MHWVWTHDEEDAE
FER 20%IZRDET (920284 Fo b RFORE @EHHZ W T
}4 Purina Rodent Chow No.5002 IZEF) 2 ikEr+ 3RBB N EBE N T
W3, MZT, Q) FoictD%E 4 BRI bIEREEF Yo U T b
VoL (5.0%) ZREHIRE L, HERBRSZPIELT. W RUBEALE
B F1 GATFZoEIZBWT HHEDRERE) &V 5,), (DT 1, 2
EU3BEED Rty AV MY A% 1.0.3.0 KU 5.0%EERE
L., BBV PR AR SO0%RERE ST CLTFZo
HIZBWT THEBREE) &1 )H,), GiD) Fo lZBREF Y 7408
% 5.0%BEEH S L, BREET bV v A %BEFLEZIC 5.0%, 8 @I
12 3.0%CEBEERE SNE T (UUTZOEIZEWT [EREBERERE]
L9, BREIhTWA,

FolZ oW TiX, 4 A EBRERTONTEER. 3.0%LL EoREFDOHE
HeCREAROKT 2 bRV EER NI & CREAFR R ORD,
5.0%LL OB EEEDOMEIETKRS ESATEEEOERE BAKERVRED
M NS E OFER pH OETHRROONE TR TWA, £AFER
CITEIC R E DR EDREBIIZBOONEhofctENT N3, Fo
OIHEPRR ST, FEAENMET LZENT 5.0% 58 L RE0E
{ERROENTEB. FoOHERBREBR TS BMBRD bl oz
& ENTNWB,Fo DB REBIERSH TS & ICEERIMMEIR RS
NER, oAV PRl T ABRERLIZERVBEEOCKTY#-T
WimE ERTW3, £z, Fo OBRBEREH TEKERTREOHEM
WRTHOFEER pH OIETARD oD, o BT Y TA

- BO%UEDOREFI D bREI/NED-T L SR TVSD, Fo ODEREE
BRESHETHRBEEEBREEOBLBRED ONEIEN HEPOXETR

27 Schoenig & (1985) L. FEFEBEMAT X BZBRAMBRER 3 (Tisdel & (1974), Taylor & (1980) T Arnold & (1980))
THEZ v MNERERORERFMBHE SN THEZ 20, H7 v MNEREEREEF, TEARBHEORESLER TS
¥, 5.0%REOREHCENTE, EROBREMEL T, BREERESORFENCHELENE FoRETED LR
BoBHmERVWEE LTS,

B Huh Y vALSGTREEENBBAEHL T2 L bBRLEL S TS,

2 SURHAHESIZL 0 FAERMRUREILICEESRD bhisid, sREMREICRBEEIh TV 5, |
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UE BRI TEN OB ATR bant&énrmé
BESLRT O Ty (BE) 122V T, 5.0% 8L Lo 588 &1 2358 wan
F1 () OBREERSHICITERVHETFRECEORENSRD LN
e INTHn3, BEFLEZED F1 () {220, 3.0% L o5z
THITIERWEAZEOXNRELLWEBRRD LN L SR TS, F1
(HE) D 5.0%EQR T.5% R EHTAFROBERRBD R E ST
b, KEIZOWTH, F1 () 0258 (HETREELZERL, 60)
BRI OEENRD bR S TW5, BT F, () © 3.0%
utmﬁﬁﬁfmﬁﬁ@ BHEOCKT 24T, o, 2REHMIC
Do THELTWeZ &b, AL MNIERMEOREITESE L7ed
DTHAEEINTND, ZHIZDOWWT Schoenig HiL. WHEHIB PIZ Fo
D 1.5% R ERFOBELENH 8 fFFITHEM L T, HFK 19 ghg KE/RIZE
L=z &3, BRI F, (FE) @ 5.0%L Lo 58E0B ML 7.5% k5
HOMBEEL W7 F () OFHAEHRSMOEHBICEEL TS &
EZELTWD, BAEIZSOWTHE, F1 () © 3.0%A LoRESEEICE
KEWEDOBEMELE S BEIARD LR, F1 (#) OHABBRSHIIBANT
HF (8 OL.0%EREHLFEEDEEARED LN L ENLTWS,
RREICBO T, BE55HRE 3B F #E) @ 3.0%0 Lois
HEOCHABRREE CHOFME pH OETHARD b3, RS
G#E%u% WWREOLIRETIZALAR RofrEN TS, F
F1 (B @ 3.0%U EOREEEVHARRSE CIEZIEERSHMN
ﬁoto TREOHMECRBEEDETERED R ENTWAS,
%*Eﬁhowfm F1 () @ 3.0%LL Lo EFECHAR KSR
RO EER UHNEROEMEVBRRD bk, Fr () o
LO%IR S8, fEP R EH R CBRBER SHITIIEO X 5 2B IR
HhhRbhof b ENTWS, ZHIZOVWT Schoenig Hik, REDH
INOEH, BE OXFHEHEIC X 2BFEARE CIIINB TE RWIEE
FRiER & DBEEEEZ IR L TWA, SBTik, BERBIT LEEMUAOHE
B BECBIED NP oT= L ERT WD, BT ERIZBW
TiE, Fy () O 3.0%LLEOBREFECEERZED LN, T ()
DEREBEREFIIIRD bRR1o & S T3, FREERSR
E(m®$%m) WZBWT, JEEEMRE L LT, RTS8
W AR DR AR TREBER TR D b iEh, BEMBIT EE O BMRHFR
FAEOEIMERRA bR Eh T3, LELRRL, TE# 245
FEINEbOEBRWEMBERORER (2.7%) iX. FRBICHW:
B EREICBEE AN AREROHEENTH oL ENTVS, B
BHREE Uik, FREOBERBIT ERESZCEALT, F1 () o
4.0% Ll LR EH2ETORMEERAR, EERERAERRCEEE
FEAERWIC Fy () O 3.0%REFHTCOLBEERERITHEMARD L
N InTnad, —5F, F1 () O 1L.0%EESHETCOLEEREREAERCD

® fiEPE SR COEILE 10 BN 2EEOEMENHA SRR, AT Schoenig HiX, BELE CiiEEICRED
Zohihpolel kb, BILRIC FIREBHOEELBRRET - HEICHBREBEOCECBYERIINA LD THE L ER

of PLERI R BB R T3 5 b L B B DR BB S R T B,
» BHIRORA D THD b 15 o8 IR A TOATFRMINE & L CESRAERARHSHTO 5,
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(5/658 IL. ; 0.8%) X, MREEDOZIL (0/324 08 ; 0%) =N, H
ZRBHR CTOEPORBRICBIT 2 0BHRERERT—F (0.8%) &
REThHoTcEINTWDB, Fiz, F, (&) © 1.0%BEFD 5 LT
HENEEEILF, () ©3.0%UEtoREHCRDLNELOLID D
HEENICPENoTZ &G, Schoenig Hid. ARBRIZBIT A
JEEDOREAMMITIES NOEL % 1.0%EEE LTVW5, 7238, Schoenig
bid, F1 () OFAERMOLETFHRIHERLV VRS, #EHTE
ERAORD NSO EEMRIKIEEREDR D N o8
POEFNERMRTH T2l &b, FRRITBW Ty BV F T
ADOREIZE W RE LUZEREEIEGEZENT IO RO TR
TEEBRBELTWS, £, B TOREERERLGHILERAERLD
FUCHBEIIRD bhieh o oS, BEMEERAECTE L REOHEME
UREFEEOET & OEIZHEEEATED N E ESNTWNS, ZhiZD
T Schoenig &%, BRUERENSZEA LB TIX. bV F D
7 ADRIIZ K-> TEAKEN#EML THERABRIZEZ DABERVYIAE
. EROX S B ERERELELHEELTWS, iz, Fi ()
DHARBRERICITIENRBT LEIEERAEROEMNBRD ONEDIIZ
L. F1 (B) OEEFREEIZERZOHEMAR D LN holzZ &
5. Schoenig Hit. FRBRIZBWTFENREMAPEMRSIT LEEE
OBERMTITTEEE L o7 EER L TWD, B, Rt - B
BEBERIT EEBEBEORERINBELSOERTRE T L &N
TW5, HRHEOHRGIZEE L BR TOBERE EEORAEITEE
Do hoto, 1L.0%L EORERE, HABRKRSHEVERBIERS

BB EILEOMMAED b L SR T3, i, EHRTES
BOBEEEIEFIISBELRE ThH & TS, Schoenig b
. BREBIEREH TV U M) U A REHLEFRROLENA L
hNeZ &b, ZOBBEREREIRVPICEEOEENIHEINZZ &
WEELEHDOTHDEEEBL TV, RERVREICIL. B8
BRECEELAZFEEEIRDONEPofztE3NTA (ZFR4.104),
IARC V—% 77—, LO%REH CHBRDEORSICEE LK
BEEIITWIEERBLTVS, FIZ, Squire (1985) NFHIE U 7= FEkt
RO THESER LEER. FEREBMT 4.0%& 58U ETho
72 T & #IRLIT, 8.0% I 5.8 CHEMBEIT LB ORAERIEE RIS
ezl (p=0.25) BHRELTWS (BR4), AFES - LTI, IARC
U —% 7 I —T7DREFEEER L., 3.0%REE TOEMERERLERIC
LEEBEERZALNRZN LD, ARBRICBIT SENEERAEICED
NOAEL % 3.0% &gl L7z, £/, £FESE LTI, 3.0% Lo#
GEEOMHETHRD DN EEHEDET 2 bW ERES NI & U'R
BAFRREORLSE#RECERT AE(LTHD LHBL, /2. 808
EERERBERSETHLROONEZZIENLY B VEFOEL
TitAev & @ Schoenig & D RAEE EFR L. ARBRIZBIT A EEREL
HOFHEIIESD NOAEL % 1.0% & 57 L7z, '

(a’) Schoenig & Anderson (1985) MOZ v FERL =TIz - 55HER
IARC73 iz} 55| iz X iE, Schoenig & Anderson (1985) i,
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ZHRIChEZRBRIZBWT, THEEDOSD 7y b (Fo) RUEDORE
M (F) o B I+ rU oA (0, 1, 3, 5, 7.5%; 0, 500, 1,500,
2,600, 3,750 mg/kg FE/BFYE) XiZT M Y LAOEELZRE-DOD
SEBEEELTERBT M) VA (5%) #EERSTLIRBREEELT
W5, EORER, Fyh V) v ARSETIE. REOEM, RP
TR 7 ABREOCHEM, REEECETERICREFOL Y 7 AR UEH
BREDET & Wo e ROABZHZELLOIZ,, BHRERTUICER DK
SERIRTAZEBEOENRBDORTZE LTS, EREBET R U A
BREFECTHREUOBERL LN, BEXY YV T Y O aEE
FEXY BRI L LTINS, BIERE L HAREBEEDIL ORERET
b FEOEEBRD NS, RULIERRELEFENRBENA (1
ERIIRERL) BEHTRZOX D REBRIZFRD RGP LT
WA, HEE LTI, ECTHEBEBREEOHEMAED LN, HTIXRTD
Yo DT P VARVGHEOREORENAD NI L LTS,
S%LA LD BV T R T ARGEEOHETIIRFTOFT NI O A, F
VO A =737 ARVHESOBERFEITEM LIS, F0L57%
HMERECH IR bhidro/ & LT W5, Schoenig &
Anderson (X, ARERIZBW TR b L 5 ROAHENE LB Y
vA VT M) U ARRBERERES v b COBEREERAEMOR
RAéLTEEREFZHOLIEHL TS (BE4), £FBLL LT
i, o B VT ) UA 1T5%REBICHEROBREFRRBA LR
Stz &b, ARBRICET S NOAEL %, ML L icARBROESF
BThHD 7.5% LT L7z,

(b’) Hibino & (1985) M5 b 112 AL
IARC73 IZRBWT 3| A& TV 5 Hibino & (1985) D#|EIT L
&, 7TEEDOF344 F v b CHREFHESLIC, REHBEGSIT) XY vh
D hUTA (0, 5%) ZiEEEHRE (F%) : Oriental MF) L, =
DFELBERT, B 112 BORGETRICRKE LR TIHBNER
ENTW5, #OBE. FAEIZHSOW T, 85 20 B GOS8 08
AR BFRD Lz & EhTW3, HRE REARZENREICRBV T,
BERE D BEMIER AL, X BEECIIIRERRE 4 BB P & FEHO 2/6 L,
20 WEPM EREED 1/5 TLR Y 100 BEFE & FEED /7 EICHAE
N, BEHTRHWThORE & BRECRBWTH 2/3 OEWIZzED
Bz & ERTWaB, . EROAERIRFEEIRBIE RS . #5544 8.
12, 20, 80 ETF 112 AR & ZFREHOM 1/3 DEMICED iz
D, MEETHEHRD LN SR T3, B, BT EED
HEEER EIEIRBEECRSEOWNTRIZ DR b holn b &
IWTCWB, £, BEREIZ Teorassicauda 3B H 5oz EhTn
5. ®EBfE 90 BLEO DR & FZ# 58 20 BER U RXREE 11 ILDF
ERE L EZA, BEEO 20720 IRICEREOBAAE. 5/20 IEIZH
FEfE, 4/20 LIZIRB OBEEBERRO BN L ENTWAR, HRER U
BRI VERFELEERCIBEORERRD LN o/ ENTH
% (B4, 105), IARC V—F 77— 13, EEOED}
TV TIRREETHDIILLRBHL TR, RE2RABY §LEE
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DWW T ? Hibino b O¥IEIIZRETERNE LTS (BR4), &
FELE Y LTI, IARC V—F 77 N—70E0 ¢ B Y. Hibino
LOBUEBEOHEIRBTER2NLDLER L, LizdoT, v
YV F PV LAOBREIZLDBEEEFE LR LT H5ARRBREREIC
SWTEEATEMEITI 2 LT TERVEHET L,

(¢} Fukushima & (1986) S5 w | 24 ABSER

TIARCT73 iz} 53| iz L hiE, Fukushima & (1986) 1%, HE F344
Sy bz, oAV, FoB IV FRITA TRAAAEVERILT
AaeE gt rY vhs (%50, 5% ; 0, 2,500 mg/kg (RE/HBY) %
BEREL, 58, 16 K24 HOR pH, BHF- MY U hEE, B
MERBIT LR EROFER CERREBEFENE D BV - REERERN
BAbE2HIZBBREPEBL TS, TORKE, XFEBRBEELHWLRET
5 24 BOBRATEMERD bhihold, EERETEMES
AWERETCR. /S 24 BOREADY ) M) U LARERED 1/5
EEUE SEOREDT AN BT b 7 ARERED 1/5 LD
BEicIW T, ENEFNEMAEEEERERRDONEE LTWS, £
DIED, o BV M) TAREERGTRAIVE BTN U AR
SEICITE—EOE VRO UEERR O microridge (FEEE) 23
DO, Fod ) FBREREROT A2 AV VBEBRERFIZIZADN
ol LTWS, Bz, oy Vv ) UV ABREHEGT Rl
ELERF Y U AREBTIIRpH B LR LR, Vob U U BREHT
T ENRFIET L, 7R ar BB SHETIIR pH SRR & [
BETHolcb LTWS, T, Yoy BV U F NI TARRT ALY
B Y o ABRERETIHRY T MY v APEREREMNM LN, o b
VIREBEOCT ALY CEBRERETIIEM Lo LTV (B
B4), ZRRESL LT VoV F M) UL %RERICALNE
BexOBGX, TRA2LVEVEBTF M) ARSI LABREZ b,
Yo A A AZEE LD TN EFER L,

(d’) Tatematsu & (1986) O3 v b 21 BfEIFER

TARC73 izBIT 25| Az LiiL, Tatematsu 5 (1986) 1%, 78D
HEF344 7 v MY oAV RU DA (0, 5% ;0. 2,500 mekg (K&
/BHHY) % 21 BEIRERE LZL 25, REHOBEKICKIT 5 BH]F
IVVBRERVAN=F T HARE Y T —BIEESRBRON 5
fFiczofc LTS, (BR4)

(e’) Sakata 5 (1986) BU Yu 5 (1992) T v b ZERREREREFEAA TR
IARCT73 BT 33| iz X i, Sakata & (1986) BT Yu & (1992)

W, T P BN ARBRICBW T, IEERRLE5LLE (T
VRGNV Ru T AT VFUR) By ) o Y 7 ADRER
EBRATeE—VaEHEEELEELTWS, ZOREREMD, Ty
HYF Y TAOERENRA e T — g ERICIEERILHEED
BhoTHWAZEEEHL TS (B84), AFRS L L TR, &R
BRIV Z V) NI U AORERESEEIIRPIAMERFLED
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DTN enh, FRBREEZFEICAN RN & L,

(£’) Garland 5 (1989) @F v + 10 AMKFHE

IARC73 iIZBWTHEIASNTWD Garland 5 (1989) DIz X
.5 EROF344 7 M (FEHE 10D Y H Y U F Y 7 A (Bl
B 99.9%) (0. 5. 7.5% ; 0. 2,500, 3,750 mg/kg AHE/B YY) % 3
HoEE (Prolab 3200, NIH-07 XiX AIN-76A) OWFhhZ2 AW T
10 ERREHIRS- L, LBRTHIERBEERINTND, TORKE. Bt
BT LR OBHIF 2 U Ef#=RiX, Prolab 3200 BEEIZBWTHEBET
0.05% TH->TDixt L 7.56%F 5.8 T 0.48%, NIH-07 BRI TxE
FREET 0.04% THoTDIZH L T.5%REGEET 0.14% LI L 7248,
AIN-T6A BERIZ B W TR BB R O 7.5% 3R 5-8E & $iZ 0.04% & 8L
RIpofo ENTWS, WEBMEZEIZIE, Prolab3200 jBEE 7.5% % 5
FET OBl 2 I EERLHIR OB P A b iz & SR TV 5, AIN-7T6A
IREL 75% R EHOBRE 10 BORIZOWTH, tho 2 fBHEER EED
FNEHBLT, YoV T NI D ABERVGILY Y ABENREL.
FY T ABERENoTEENTVWS, AIN-76A BEE 7.5% B 5 DR
pH X 6.0 TH Y, Prolab 3200 iEEH 7.5%HE5ED 6.4 LV HiE»-T
LENTWA, LLEX Y, Garland 5%, fAEOEEICL > TV
YF AU AOHMIBREERERRELTSIELTWS, (B8R4,
106), ZZFEES L LTIL, Garland bOREEERL, Vob Vv
T Y U ADOREIC L B IERBIT LE OMAREREEE~DOMER IS FEE
DOFEFICEL > TELTDHEERLE,

(g’) Debiec-Rychter & Wang (1990) @5 v b 16 BRI ER

IARC73 {=8i} 5 31 Bz L #uiZ, Debiec-Rychter & Wang (1990) 1.
BEAMEF344 5 MZH o BV F P oA (0, 5% ; 0, 2,500 mg/kg
RE/R) # 2FBEEOFAE (Wayne ik AIN-76A) DWW i AW
&k 16 BRERETIHREZERL T35, TOER. AIN-76A &
EHICB W TRBEECBEROR pH (Xd b2 5.5~6.5 Th-oT725,
Wayne IREEICBWTERESEHOR pHIZ 7412787t LTS, W
DO EFRCBNTE BHIF R ¥ R o RO 5 5128 U228,
AIN-76A % AWz REREHIZB W TIXRET Y YA 2% ETNT 5
EBHIF I VUSRI 6~ fFiTmLizL LTWa, (BR4)

(h’) Cohen 5 (1990) @5 v b 10 ARBFER

TARC73 o8B} 331 Bic XhiE, Cohen & (1990) i3, 4 BEOHE
F344 7 v MZH¥ o H U+ R 7 A (0, 8. 5. 7.5% ;0. 1,500, 2,500,
3,750 mglkg FEH/RHY) ZiBEHKE (F# : Prolab3200) L, #45
BG4, 7 T 10 BRICBHIF I P2 EH L, 20 1 BEZIC L 84
LRBREEBLTND, TORBR. 3%TFEHTIL, BHIFI U EZHE
ECBEROEMIBD o, HAOELR CHBERTED S
Nz LTW5, s%RER T, BEHE 10 BHIZBH]F I v iEik
A 2T L., EEEIC b > THIEEEATD LNE L LTS,
7.5% 58 Tk, B 5B 4 BRI BH]F I DU ESERA S EITHEmL .,
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(i

BE5BLE 4 ARV 10 BRIGEEEROEMIFE D vz & LT3,
(BH4)

’) Homma 5 (1991) @5 v + 80 ARFE

IARC73 ZBWTHBIA SN TS Homma 6 (1991) DE|EIZ X
X, 6880 SD 7 v b CorFREEHE 14 L, B 5560 36 L) IET
NTIVIEETZ vk (SD T v NERFE) (CofHREHE 12 VT, %580k 35
G 2w B Vb0 os (0. 5%) % 80 ARBRHES T AHERN

 FEBERhTWD, ZORKR, EFRRUCHEEICH LG RELIIFED LR

(]

feinoln b ENTW5, BREEORAEIRD bR o, %K
OREHE 2 ICOBEMICBEHEFERR A LR LI TS (R4,
107), IARC V—%2 70—, RBRHEN 2 FHRETH D
TEEEELTONS (BR4), FFEBS L LTI, IARC V—F 7
TN—7DHEFEEZYU LE L, ARBEBREFEMICANRNZE L L,

) Cohen i (1991) @S v b+ 4 BARIRE

IARCT73 =BT 53| Hiz X hiE. Cohen & (1991) X, 5 EEOKE
F344 7 » Mo AV 2 F b Y U A (7.5%; 3,750 mglkg AE/H FHY)
PRGBS (FF: Prolab3200) L. #5B#% 2 BREC 4 BRIZT
A NE—ERAWTRPRITIEREEEL TV, FORR. SHEE
ORPICITHRANAR ) VBEERL O —F, BREEORPIZA LN
ToibEDR 12 B/ BE2EET2XVETFORRE LZbOTHY,
W A B S E RS RIIREBIT LR RE D microabrasion DEEIZA

ol LTS, BHERERY 2V o b U AERMLULIERE S

AW L7 L A, iR St ABES 2 BEPE bR, —HiX
g BTV VDYV A X, b3 —FRTATI VOV XIAELEE
LT3, Cohen Hik, pH A 6.5 BORFTIE, VoH ) r-ABE
BEBTABE L BIHEFERTHEERLTVS (BE1), &%

S LT Yy FHY) I ADEBREICLVEREINAERSICE
43 Cohen ©® RARA 35 & HWr L,

(k) Garland & (1991, 1993) DT v FZEAW-"H{IZhHi=- 55

IARCT73 IcBIT A5 HIZ XX, Garland & (1991, 1993) X,
Schoenig & (1985) ©F v FE#RAWE_#RiIzhbiE288B0O 7o b=
NVTOHEEERVREOCABFZNEIEZBETIHRBRTEREL T
Bo TOFRER, ohYF MY UA TE%FERE (T5%ERNOE S
TIREIEET,) Tk, RpH, RPD YV T ABRERVCRE AL T LR
EOETECICRE, RP TR DABE, RPv/ 3T ABE, R
B VBBERCRPT7 S E=TREOCENMIB[BDLNTL LTS,
o, VoAbV b oA 7T5%REHETEREMN, IFEa L AT o —
NVERRED 50%EM, Mg~V 7V &Y FEED 10 fSHEMERICniERE
B X 2 VRBEORDAR® bR, TA%RBEORSETIX
FOLIBREITBED LN~ T-E LTS, Garland HiX. 2i1vd
EHEHNEBLEITONT, REVEROELZERE BERIEROFAEIEM
WWEREMEIL ARV E L, FNDDE L IR TOSIIEROBRIZLY

65



FREEN=Z &b, SRR L AEMIZEE LD THD & LT
B, 2B, SITEROMBBIT L o TENRBIT LEOEEREOEENE
RLIEELTWS (B2R4), AFB=E LTH, FBBRIZBWT 7.5%
BERIIRDLONT-E2DEIZHERRIZLZ D THD E LT
Garland 5O RMEEEZR L. 26 OE/IZY v HZV o+ Y O ADH
EOEBENSEE IRV UL,

" (1) Garland 5 (1994) M5 v b+ 10 AMKEIKER

IARC78 IZBWTHFIHEN TS Garland 5 (1994) OBEFITX
AL, 5~6 WEDF344 T v b, BB F344 5 v FRiZ agy 707
EEEBRLRVERTHS NBR T v b (BB 10 D) Y vHh ) >
F U A (0, 7.5% : 0, 3,750 meg/ke fRE/BHEY) % 10 AR
5 (F#) : Prolab3200) T ARBMNEHEN TS, FORKE, Se3HE
MEEE AW REMESREARE TR F34 7y FORSEED 7/100E(5
H 1 CICIEILEREEREAER RO b)) EHB F344 T » O
58D 4/10 I&, NBR 7 v bO®EFE O 1/10 FCITEEMBIT ERROBERL
BB FRD LN, F344 T v FPOXERET NBR 7 v FOxtE
BT AERRERRED LN T K8 F344 7 v FOREREO 1/10 LIZ
HLEERARD b ShTWa, EERETRIEELZ RV 8k
FRERFHBET, F344 7 v FOREHDO TTI0ERUVESEF344 7 v b
DIEEFED 5/10 FCIZEMBIT LR OEE OIS ED b
ixtL. NBR T v FOBEFIIBONTCEEOHBEET/RL N0
2 210 LIz FFEofm b aNTWN3D, —F, WTEhOZRBORRBEEC
BOWTHERBIT LEOBEOBMEAERLIIRED bhvehoiz & &R
T3, WTFNORSFHIIBWTLENTNONBHLLEBR L CERE
BEOEMPBD 67, ZOBL0BER, F344 T v FRREE
F344 v MZH_T NBR T v FCRETho L ENTWS, W
NOBREFHIZBOTHENENOXTREE & ik L TR pH OETEMm A3
Hoizh, ZOEORFAENEEML F344 5 v FPRUEE F344
Ty FTCEDBL, NBR 7y F TR bR hoT EaRTW3,
7272 L, NBR T v M OWTIHRE LB 2 28 CHEREPEE TH -
i ORBEPEBEONT, O ENERICEE LTRSS & &
T3, F344 5y FPRUOEB F344 5 v "OBREFETIHIZELAED
BT IRICENFED DD, TN FROXNBECIXENICREARZIL
BERBDBOHBTHoTLENTWWAS, NBR v FOBREHETIE., #
REC L 5RFR OO REDTDICHELRFEHEERE TH 7205, &
B REEOIZIEFHICEE 2RO L ENTH35, NBR T v bo
MRHEORBIIF344 7w PRUESF344 T v bOFBEBELDE L,
F344 5 v b, £%F344 7 v FERTU'NBR 7 v FOBREFEOREIINT
NLEFNTENONRBEORE LTS LABEOHEMER L L &
nTWwWs, NBR Ty FOMBREDRT T MY 7oA 3 BEL F344
Ty FPRUESF344 T FORREHID HEL, F344 F» b, E8
F344 v FEU'NBR 7 v FOBREFHORFF VI T ABEIIZNE
NORBEEICH AT LD, ZOF{LORSZHEE®ITF344 5
v P TCOARB/BENTEEINTWD, F344 7 PR NBR 7 v DR
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HEiE, rABEF B Y T RY) T AL ORERED bBNTZR, F344
Sy b TREL LT a7 a7 ) UBEEND 19~20 kDa B Dz A
H&ORAEPRDLNEDIZR L, NBR 7 FTik F344 7 v NItk
_RCFEUA EDORAERBDTHR2L, LOLREOEMIZABNREE
LizhoafzENTW3B, Garland biX, vy BV R I T AICES
HET v FPOBERESAICONT, e eV etV F Ry
AL DOBESHBEEL TR LBE LTS, —F T Garland B, ¥
AV F PV TARTATIVEHROEABERKEE LIEBEEIEBN
THEMCs L TEBORGEZR ZFREERIZ W THERL, ap s
n7 ) UEAESR LRV NBR 7 v MBWThT el bEMSTE
HOBEMBERBBELEY, RFC /a7 Bzt A EEEh
72V FS44 T v MIBWTEIEOELRREENTHWB DX, o
VY F R DAD o u 7 Y ENDTAREDRERICESNTNS
AEEMENH B E LTWA, fiiF, Garland 51X, NBR F v ol F344
T OB HY T FY AL ABERRENS AT DERER,
vy 7 7 ) OEMBEIZESS DO THD L LTINS, Garland bHid,
ARRICBUTDF344 7 v MIH$3 vV M) U AOERICK
IETEBOREICONT, 0y /B 7Y VORFERYRERELED
DTHBHEBLZLTND, PlEL Y Garland 61X, VoV F kY
AL BHET v P OBERERABFICIRBWVT, ay S r T Y IS
OERTIIRVR, FOREIRENIREWEERLTWS (R4,
108), IARC V—F v 77 A—7iT, BLEDERIZOWNT, v
VBRI X AERLEFROFBRIC a7 7Y VBB ETAZ Lk
THMERTHD EHIFLTWS (BE4), KEBS L LT, IARC
U—F o I N—T DY Y L EX BN, FRERE 1 AEDADR
BThHZ D, RRRIZBITS NOAEL O 1T ieh -7,

(m’) Uwagawa 5 (1994) ®Z v b+ 8 AMFER
IARCT3 iZBWT HBIHEN TV Uwagawa b (1994) D& X
X, 6 BED F344 5w FXIINBR T v b (SR 5~10 E) 29
wH YT PY7A (5% 2,500 mg/ke FE/HHBY), 7XaAA U EE
F MU T A (5% ;2,485 me/kg RE/HMHY) XiXv 7 v (3% ; 1,500
me/kg HRE/A®) % 8ARNEEEZS (FF : CRF-1) T 2RBRAERES
nTW5b, ZFORE., XRFEFEREZ AV FREARENREICBVT,
FTRINEVBETFT P TADBRECL - TTRTO F344 S~ b (6/6
VL) i3 BEMBIT LRI BB R ORERRBD BN, NBR 7 v hZ
ZENRBDORA T ENTVD, —F, V7 VN ORE TR
RFEOTRTDT v b+ (F344 5 » b 6/6 L, NBR 7 > k 5/5 L) DfE
BEICFLBERESE & BT EE O UE AMBERARD bz XhTna,
EERBFEMEL AV CBMPRENREICLE T, v rniks
TRERFEOIZIETITOT v b (F344 7 v b 5~6/6 [, NBR 7 v
b 4~5/5 PT) OFEREIZRIT BB OB & Eh 2 2 HERHE.
B AR SRR LU < IEFER® microridge DT~ TOHOHEE
BROHLENEN, oAV PV U ADORETIEIF344 7 o FD 4/6
DL ST IEIR D microridge 28, 7RXAzZAEEBT ) v A0#RE
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Tk F344 F » b 2/6 EIZEHMEE. 6/6 ILIZHRR XIERD
microridge 23, FTNENHOoNFICE EFE o7 &N T3, BrdU
EHREX, YoV o PV ARERROCTAIAY VBT R U A
BREHEDOF344 7 v b TENENHRED 20 F R V36 FTHo=DIZ
L., MBEHEDO NBR 7 v FCIIERRRL, v VAEREHOTPE
Ty PTELIIKBEEHD SO BFBERERERELRIELERTWA,
F344 v FCIX, oAV F NI UABREHROT ALYV EET
Y T ABREHEDOWTRIZBWTHLRpHECRSFF M) v AREN
FL.TRaAEVBT N UAREEIIBWTCREREEOHEME
REOELBRRDEN-EENTWWS, NBR v T, v B D v
F Y ABREREORTRaAA Y EF ) T AREROWTRICE
WTHRpH RORFPF N VARERER L. 7X2a0E VBT MY
TABREBRIIBWTRRECFERENBRD NI ENTNE,
Uwagawa bliX, ¥ BV PRI UARUBTRane @it o
WX ABEMBIT EROMEEBEEE LR EEMAT o —F —EHO
FERIZIX o707V VRESELTEY, ROpHBRUF MU U AL
VIREOHEMINETROREREFE LTE EBEELTWS (2R
4. 109) , IARCUY—F > 7 A—FiL, BLEDERICSNT, ¥
70 VEIC X BB R OB RIZ a7 07U & TR D
WIBREETAZ L2 RTIMRETHL LHETLTWS (BR4),
AEBE L LTRIARC U —F 2 7 AN —F DY M Y L E X B,
AREBT 1 AROZODHEBTHAZ e, AHBRIZEIT S NOAEL
DA = Thlaho iz,

(n’) Cohen 5 (19952) OS> v FERAW-"“HEKIZTHh=45 I

IARC73 iZBWTH B AEN TS Cohen b (1995a) D&z L
X, F344 S + Xk SD 5 v FoOMERE (Fo) ¥ oH Y v it v b
VY oA (0, 5% ;0. 2,500 mglkg fAE/ATEY) % 2 AR
¥E (fFE: Prolab3200) L7-#icicB L., MERREUCHIREY (F)
EELBBPERINTVS, ARRICBWTIE, F344 7 v My
AV NEFY IV IR SDTy MUY B E T
DERELEBREFETCERELTWANR, SD Fy b~V H VR
ADOTEZRBWTIL, B EHEETOIEH., HRE - SILBO L, 2,
BOLRUOBIBOARETIBHERELTWDS, FORKE, F344 5
v MZOWT, oAV M) D ARERETIE, 28 HERR U 91 Bis
O T BRI BERBIT EREOBH]F 2 ¥ ERRRIMEMNT A HEm A
OO PFEHFENICEE T .7 B0 F1EREICED L 5 72
EibixAH T, Vo b Y EEEETIE, FIUBRRECN 7 AEBET 28
Bl Fy HEEEMIC & MAERTE OB R 2o ShTn3,
MR, Yoy AV MY o AREEED 91 Ao F RSO
BEREICERE D BAMBE R EZRO N, ThE2BE TV R T A
BN H ) CEREED FIBERCT, #IEEM o BERSET L
B OB T PR D bahofc bt ERTn5, —F., SD v
MZOVWT, BEHBIT LR OMIEEEE S BRI E 0B EIEKFELT
BICHEM L0, o) o ) O ARBEEORBES UImFED
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91 B> FEERBMB L, Vo ) CEERD 14 B F HERBM O 2
Tholtd ENTW5S, BRFCE. B Y+ MY AL
XITBER S O HFE LI #E0 91 B0 F1lE REM OREREICIRE 0 Bl
BERBPBDOONER, TNOEFR Py AV FRI ARG v H
UV UEREHO P BRECF BRI, BERET LR OHIEETEIC
EERED LN oft E ENT VA, F, Bl SD F v Mz ob
YoYU o2a (0, 5% ;0. 2,500 me/ke FE/BEY) % 2 BRREE
5 (F%: Prolab3200) L7-#icZcE L, #EHEDKIE (F) RUE
SLhIRE (F) 252500RBRAEBINTVWS, ZORERTIR, ¥
SR OMERED 21 B # F REMIOBEREIZ 817 L R R IETATE M D 158,
- BEMEFERUBREDC FEEERO/NEESROLNEN, 7T B T
IREMI ONCHESR 17 Bk O 21 BB Fi B E OBEMICHEBRFEINE(L
HED NPT INTWS (BE4, 110), KEESLLT
Z.ARRILILEROZRORBR THD Z L5 ARRIZEBIT 5 NOAEL
DOFEH AT RN T,

(o”} Cohen 5 (1995b) MZ v FEBULW-ZH#H{tICh=5RBIO
JARCT3 iZBWTHBIHEN TV S Cohen & (1995b) D& L
I¥, HEF344 5w b (Fo) W7 RV EF Y A (091, 2.73.
4.56. 6.84% ; 452, 1,357, 2,267. 3,400 mg/kg FE/BHENM), ¥ oh
Uy FbrYwh (5, 7.5% ; 2,500, 3,750 mg/kg FE/AMEY), v b
DU oh (5% ;2,600 mghkg FE/AFRAY) +EIET 2 E=0 A
(1.23% ; 620 mg/kg KB/ AFEE) XidY oA VTP U oA (7.5% ;
3,750 mg/kg FE/PAEY) +HE(LT E=7 A (1.85% ; 920 me/kg 44
H/AEE) % 4 XI5 BAMEBRERES (FF: Prolab3200) L. REL
THEONEOREY (F1) & Fo LRROBRELBEAE L VTS5 AR
BEBENTWSE, ZORR.FIEREEWMOY v Y ) 7 A T5%
BERICSWTIR, Hb7 ey AOHRAOFRIIIIL LT, HE
BB EEEMMBAED b, ETXTEE L RoD, 30 A
BETICLERESNTWS, TRAINLELVEFT Y 7 A 2 T3%RE5EE2 B
SBOBEBRIZOVTHEEENMBFHIRBO O EENTNS, |y
HEREMD DR pHIX. Vo U b U UL 5%RERET 37 HRRIZX
BELIVETLER, —BLT65 2 LMD, 100 AEE CloxBiEL
RIERROEIC R T ENTWVD, THIEHLT, B VI Y
7 A B%+HIEILT TS T A 1.23%REFETIE, 28R EE L T, AR
BTy B Y o F Y b 5% REFHICHERTEBEEZFE - TNEEE
T3, TRAIAVEVERT M) v AREREOR pH X, 37 HEEO
100 BREFCEDL L THBHOZNEFFRICERE D . HEFMEEMEICHEM
L7zt anTn3, FiEERBOY > ) 2 Y 7 A 5% EGEHE K
TAINEVERST Y A 6.84% I SHEOBEM TR FRMERVE
ERETFREEY AV ERBICBWTEBIT LR OBEEORAENE
BHiv. BrdUEsSSEn@m L CWien, ry BV o bY) 7A+EET
VESY ABEHOER IR OEEIRBDENEhoTo d EN
T3, 728, EMBIT EROBERORAT, EERNETRMEICE
WTDHBTAaAVEVEET RY UA 273% RN 4.56%HEHTHED
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bhict &hTWwWa, —F, FiilEREMIOY v U > b U 7 4 5%
ERTIERT Y E=Y AEROFECI P D LT EIROILENED
BT, TAIAEVEET R U ARERTREBOTEEIZSRD bR
Rpol LTS (BR4, 111), RERSE LTI, KRR
HE 1ABRDOHORRTH S Z Linb FRRIZEBIT 5 NOAEL OFH
EiTbRhol,

(p’) Cohen & (1995¢) M5 v b 10 ARMEAER
TARCT3 IZBWTHBIHEN TS Cohen & (1995¢) DHEIZ Lh
WX, 5 BERD F344 T v b (KEEHE 10 D) Yy B VR UL
(7.5% ; 8,750 mg/kg AE/AMY). ThéETLOFERET N v A
(FRaNE BT Y 75 6.84% ; 3,400 mgke AE/HHEY, S %
IUEET Y 7 AB.83% ; 2,915 mglkg RE/A®, TARGF BT B
U v A 5.35%;2,675 mglkg BE/B@, 7 BT Y U A 8.9%; 4,450
mg/kg FE/A®, =V Y AEVEEFT Y 74 6.87% ; 3,435 mg/kg (AE
/B, ExEET YU A29%; 1,450 mg/kg EB/H@ZF L 1B
Vv 2.02% ; 1,010 megkeg E/BQ) XiZVvBVrrF R oA
(7.5%) +HLT7rEe=7A (1.85% ; 920 me/ke REH/BFEY) % 10
HEIREHR S (F) : Prolab3200) 3" 2RBRBEBIN TS, TOF
B OCFHEMEIC L SRR E T, BERBT MY T ARTELT
FIDAZRS T MY T ABROBRERECIZY B Y o F MY 7 AR
BREIC, 4/10 Pl EDSEE TREBIT LR OBMBER R ORENTRD
bRzt ENTWS, Bz, Yy h Vo F M D ABREHEEOCT RAan
EUEES R U U ARER TR, EMEEROREEENEENEL (%
FER 9/10 FER TR 10/10 PT) | iz FHFh 1 Bk 3 RICHLERAE
R ROBERBL LN E ENTWS, BERERT Y U LARER
T 3/10 IEOSEE THMIBEFRROBENRD b BSKEtEFEE
B, BT ) U ARERECIIBRRIERERRE LR hoT b &
WTWa, e, o FZ IV F M AHERT BT AREETIR
JERE DS HBRRFRNCIEE TH Y . BEREREORERT D LN olz
EZIhTW3, EERETEMEC X 2BMPRERNRE TR, 714
SVBTRITDARGEAFT NI vAZERSF N v ABEORSEHT
ey o VT bV U AREREOTTOEYNT, BT LR
ADIMERFEE SN2 BEOHEBEELSRO O ERATWDS, 7
A I VR Y O ABRERETIT 710 BT, BicEkT MY v aE
BTDH 510 ILIZFEROEBBRBD BN ENTWS, b orF
) TAHEET R ARER TR, RBROEENZIEALERD S
Nighofz (/10 B) ¢ ENhTW5, BrdU EREZIIE L LBk
AT LG RRIB TR BT ABRETIIELL T RV Y AZBRS T Y
v AEOBEETIEETAERSEOENER, oy h VR U oA,
TAaANEU BT TARRI BT RN O AREREOL CTHE
EHWEEBEERELNELOTHY, ¥z, Yo bV MY v A+HEL
Ty AR SR CHIREEEEORBAERD DN hotn t &N
TS, BpHIX, v AV F NV UABREETIETL, SRELR
BEThHoENLT N VAREFEZRIMMOTITOF M) 7 AR
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BEHTERELER, WTFRREBNTH 652 TEHAZ ENEhoT L
EHhTW3, FhiZx LT, b I I oA+EET BT A
BEHORIIpHBELLLIETFTLEELLLEZE SN TS, —F, T
TOF M) UABEOREFEES Y P M T AREETIXY
BRIV T AEERSE L, EDCHY UL, HE BERRTFALFE
FEATARPICEDCERPBOONE (BEREINTHRNY,) 8,
BV T M) TAHREAET BV ABREHTIEEOL > RRP
IAEOAEMIZIFED b hofn EN T3, Cohen HiX. ZTHhb5DF
P TABOEREIZL-TT7 v MEMBITERICHRAZREZEBIC
. RmRAETERBIYEDIZELERVRPHE 65 LA EETAZ EBRMET
Hy, RERCRTT M) 7 ABEOHEMSCRAPLEDCEFELHIEE
CBEAELTVWBEBRELTNS (BRB4, 112), £FEEE LTI,
s AHRIT 1 AROLOBRTHAHZ LMD, FAEBRICEIT S NOAEL
- DFHMBEITD o T,

(g’) Ogawa & (1996) M5 v + 72 AMHER .
IARC7T3 IZRBWTHBIHENTWA Ogawa b (1996) DFHEFIZLN
i$, F344 T v b (BFFEE 9~20 L) oW T, XREEDIEZ,, o b
YU oA (5% ;2,500 melkg AE/AEY) & 11 BEFLIE
T2HE. TA=VELEEFT ) UA (5% ; 2,485 me/keg {KE/HHY)
Z 1138E. vZ 0 (8% ; 1,500 mgke fKE/H @) % 20 BREIIEAR
5338 E T FANFT (0.2%) % 6 BREREEHRES U-BIcEEAE (&
£l : Prolab3200) # 72 BE]E A ABEREL. FNENEEIIKRS
DR TR TRREBIT EEMROSLIZETAINS F~—H—Th
BunT XY B EOARFERRMEFEROREETT > RBRIER
ENTWD, FOEE, Vyob ) P I vAOREICIVEELERE
MBRR D 7 r 7 SRR b R A N — R, TR
BT b U ADREC IV RELCEMBEEROZNEEEA—TH
o ENTVD, BBEFERCR—OFR R 2R TEBFEREREICHT
UG R — 0, BRAMBREROEERENOY R T TR D
BRI 7 ryANE, VBV I DA TRINVEVETRI D
AR NEBREFRL BESEESIADME & S5 FANFT 58
EDRTERoTWEE SN TWS, RETEMRBT LEO Y2 F%
VIBHERIT DWW T, FANFT # 580 BIKAEEREE R X BT L
HEOAHLTET L ENTWS, FEHLERO Y v 7T X VB kgl
OWTIE, oAV F NI oA TRA2AEVBETFRFIVARTY S
VAREEHOIEE EE. 77V AERERS T RNTOHBRMEOBRSHEOR
WMBER., Yy BV N T ABRSHOLBR/FEEREER.
FANFT #E5#HOBIT LEECHRELVBETHTL ENTWE,
U UNBREFHOHAEREECHOREL D BECEmB A LA, B
HEMNBAEMEZBACEL ol ENTNS, B, U »F
FY O AREFOEMBERE LIRS RBER CEREEELD
FIEOERNHZ LIS, RAFZNEEREEZEDICEL Rz SN
T3 (B4, 113), AZLB=L L TR, 485X 1 AEDOAD
RERTHHZ L6, ARRICBIT D NOAEL OFHEZ 4T bo7,
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b. ¥v9X
(a) Allen 5 (1957) OT X 52 HERE (%)
FENBREICLA3RBRTRHAVWOTEET—4ThHHM, IARCT3 TB

WTHBHENTWVWS Allen & (1957) DBEICLhIS. o b U o (L
EROMEARE) (0, 2 mg) 2aLRFu—ATRELESLy R &
LT A (ROBRERATE CRHFREE 28 G, #EFE 20 I8) DOEREA
PRI L, AR 52 BHEOBRZT5HRBEREIN TS, FA
30 BH#F TAFLEEYO 5 LEMEBEREORERALNEDL O, %
BEHETUHETH-7eDIZX L, #EHTHIZEL (p=0.01) Thok
LEINTVWE (BR4, :114), IARC V—%27 70—k, v
v FEDOLDIL L ZEEREOTMREELH Y | ARBEEOEREZITS
ZERBOTHRETHDZ L LTV (BR4) AFEES L LTI IARC
V=% T T7A—7DRHEERY L2Z2, BD b EREERY b
D OREICEHERKT R LIIMETE RV T L=,

(b) Roe & (1970) M9 R _EBRFEHKMARER

TARC73 RTFFAS1IT IZBWTHEI A SN TWS Roe B (1970) D
Bz IR, 9~14 BE D 324 Swiss < 7 A G BEEEME 100 T, &5
FEHE 50 L) (2, BP (0. 50 pg) EFRV =FL 7)Y a—nxz—T
v 0.2 mL BEEEERIEN#HE (FR#EE) §o/M = x—3 3 VER
DIEZIT, F0 7 BELLY AV (0. 5% ; 0. 7,500 mgkg
FE/AFY) 27 ve— 3 COERBET 18 A MBERE ST RS
EEINTWD, TORER, BP gV » b U o REFE CHEEEINIE
NEHONFEZEERE, EFRERUVEEICNT S BPABEXXYv Y
VIRBICEAEEIED NP oTe  ENT WS, B5 M 18 1A
BORRTEEL TWzE Tid, BP ENENRE LB L T BP &L
BBV THNE LR O EER CEDORBEROBEMB I S8,
BP LEBOFEIZIPLL TV v h U OREICEE Lo YZERE D%
R EHEVEECRIIRD N ENTWS, Btz
WTERE WIRMBEZ T8, WThoBCBNTHLEEDTD
LB 2o le e STV 5, BB, BIZ W TOREBMES
R IXIThI T2, Roe Hik, ARBOLETIIBWTH v Y
NWTEPAEERETBP ABILFZLIR VAT oET— 3 AMERRED N
RnofctfEmLTWa (B4, 9, 115), IARC V—%2 77 |
N—71 X, BP ICIBEBIC T A st e 2 & R OB IC D0
TRBHBFEMNBRENRTEORL TRV EZEHBLTWS (BE4),
AEELLLTE, IARCY—F U7 SN —70EFGERA L., AR5
AR E AW & LT,

(c) Bryan 5 (1970) M7 AEEBtEA 400 BRERER (8%8)
BOBRECLZEBRTRREVOTEET —XTHDHH, Bryan b
(1970) OFEFIZ LHIE, 60~90 RERD Swiss = 7 A (FEIEHHE 100

B BoTHRBCAEDEWEM, REELEEORVEMNEZREI ST CLE2REERA TS,
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L) OBERRICY v BV U2 A (00 20% ; 0, 4~4.8 mg®d) %5
ForlL v FEARBNTERDIAL, AL 400 ABIZEK L, HAR
# 175 BRI EATE L8 oW TREIA 0 &8 - BB oFR R O
TEARE - BREORBABRFEAOREZITORRNS 2 EEHBINTNS,
FOFER, BEhEREARIT, WREC1EE 8/63 L (13%), 2[EH 5/43
It (12%) TholDitxtL, #EHT1EE 31/66 1L (47%), 2EE
33/64 L (52%) &HEFHFWICFERBEM (p<0.001) ARDLIL
EhTWA, BHRICEDATHRESNLVY bty U v MY oA,
AL 5.5 BFHEIZ 50%. 1.5 BRIZIX 99%BEH L TWiaZ &b,
Bryan 61X AV 2 ) > MU U AZRESHEEERIEE S <En
LD Tholel LT3, (BB116) '

(d) Kroes & (1977) O AERAW-tiHKIIh-25HE

IARC73 KU FAS17TIZB W THFIA EN TS Kroes 5 (1977) @
HEICI L, EHEE 14 g ® Swiss v 7 X GBERAE) (Fo) (B8
MEFESR- B0 C) It A D v (73R EmE LT OTSA % 0.5%574H)
- (0, 0.2, 0.5% ; 0, 300, 750 mg/kg {KE/H®) ZBMERE L, ®E
BRA 5 BB HEENTIE 20 IER O 10 IL2 B L. B 5h - 1888

(Fio) ZHEALBITLZEIL | Fo OEBNIIBWTERAME 30 LR UHE
15 ICHZE L TREY (Fio) 5 T, FlBESHRIZB VW CTEERIC
BEERNMEHE 2 . 1 TARBEE LT Foa~Fea & 2HEH D Fov~Fep 15T, Faa
NHIX3ERD Fe BBLNLTWS,

Frao~Fsa \ZDOVNT, BERL A REME 10 DL UMY 20 [LIZFARE L, 4 2> A
MOBEETHTHRBICEZTIRBRNRERE SN TS, TOEER. Fa
D 0.2%EEOME: 1 IECRERLW 3 A BICEMAEERRED b
EENTNDS, £, FEICHRUEOEEEEL FRT 5 E/IX
HLILT, HIREREMARZENRE (BE., BEE) KB\ TERY
BO®RSICEELEREERBO ORI ERTWS,

Fo. Fap KT Foa iTOWT, SREMERES 50 ILITFREE L. 21 2AR®
BEBITORICEBRTIRBEEERE SR TNDE, TORER, £7EE,
FE, BEEE (Fm OAEE) RUREERIBREICE W THEBRYSE DR
SICEBE LA LN RBIERED bREhoTc & Sh T3, FHEER
FHIREICIV T, Fo OXRTEBEEOME 1 ITIZ R OBEDE, Fo® 0.2%
BEFEOKE 1 ILIIHEEEOBEBET ERERO Fa, @ 0.5%& 55O
BE 1 PLiZ AR BRI T OREBIT LEENED e, wWiho
BEHIIBWTHEERAROEIMIBDO AP EEINTIND,
B, BWEADRBRARINBEZELRBCRE ThHo I T
5. Kroes B, FRBIZBNTH o U VB RTREBAAEITED
BhehofetfERmL TS (B4, 9, 117), REESLLT
1. Kroes bOfEaad &5 L. ZHRBEAGTIZBWTY v 2V YO E
WWEET 2FEE (BEAEEETe,) IO NG & HB L,

M ALy FOBEEL 20~24 mg EHRESNTHNEZ L hiRE,
% RIEEFERRERSRL, EOROEROEMS EREEL N L bR LR LEERAZL TV S,
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(e) Homburger (1978) MDY X 2 FEFAER

IARC73 IZBWTH 5 H &N T3 Homburger (1978) OWEIC &
v, ¥ 8EERD CD = v X (FREMELES 25 IT) IRV v ) >
FU A (OTSA % 345 ppm 24) »HEE LAV H TV (0, 1.
5%) EEE 2 FRRERSTIRBEER SN TS, i, HEH
e MABLIRICET L8 >0 TCIEHE L/ SR TWAR, #
noHDOEFERRICOWTIZEOMNCEN TV, FORER,. TRich
WTERERL LN - BREOTRTRUEE R ES 12 BLE
DEEHR - BEIC OV TITo REMEBFEOREICBWNT, BEHET
PR ISR O FLERRB AL - AEEIENR D bhkigh, nEFEE.
JfEEE. FFARMRE R YY) BN R SRR, FRbOREE LR
HOFNEOBICEEREBIIFID bR ho e L ERTWA, ¥, B
BEBINERIFRBROB/SH TR A LDOEEORAIIRD AR
ool ENTNAR, YUEZRIFRBROBRITRShTWaW (8R4,
95), IARC V—F2 77—k, BRBEBEOCRERR+5THD
ZLEERLTWDS (BR4), FZRR L LTHE, IARC UV—F 7
TN—TDRFERE EE 2, ARBREGEEZEMICAN RN E & L,

( f) Fukushima & (1983) O HRARE 20 AMEEEER

IARCT3 IZBWTH 3 HENTYY A Fukushima & (1983) D&
XA, 6 HigD B6C3F 1~V AT U U oA (FiE 99.5% :
OTSA % 7ppm &4) (0. 5%) % B 5 (F¥ : %I HBEE Oriental MF,
¥ 5.8 Oriental M) L. #®5B946 0, 4. 8. 12, 16 Xi% 20 BRI
SRS LT 2% R TIREEBRAERINTVS, TORKE, FEIC
LI D b Ehofc b EN T3, EERE FHEMEED AviomRia
AABFEIREICBOTL, BERB 12 BB B/ LUAEREF 1 EDRE
1T BRI AR AS A BT s, B 55 16 R AT 20 BB
JEREOMEREMR IO b ot SN TS, BEMiG4, 12X
i 20 B DBEREASIZ D [methyl-3HIF X ¥ AFRRERIL, Wih b BEE
DB TERRD NP0 ENTWS (B4, 10 3), IARC
T—X 7 7 N—71, BRI E RUEBEHRRENT &%
BRLTWS (BE4), AFEBS L LTIE, IARC V—F 2 77—
TORBERY LB L. ARBEEEFEMICHEVW RN & & L,

(g) Prasado & Rai (1986) O™ R 1 FMERER

IARCT3 2B W T HBIHEN TV 5 Prasado & Rai (1986) D&z
L, 6Bl ICR/Swiss v 7 2 (EEEMEHES 108) (¥ oH Y v

(0, 500, 1,000, 1,500 mg/kg FHEH/A) % 1 FRRERNREORSL
BB TARBAEREINTVWS, FOHE, 235 CERTED
LB E o7 L SN TS, FEIZOWVW T, 1,500 megke FE
A REHOHETERERORD 2 DR WERENSD b, 2R 53
HHM @ U TAh BN T & OBEER BRI T 5, K, FIRE.
i, i, B, BiE. B, EBE., SRECIRIC YW TORERRS
FIRRE IV T, 1,500 me'keg R E/ QB EBEORED 5/10 T, Mo 3/10
P FRIR O LR AT Y DL, B~DEBLED LI E ST
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%, Prasado & Rai I3, FRIRILEBEBEORELEIZOWT, oV iz
LBEEMNERIZEAHOTHY, TR 2R T 4 v 7 2R
BEBAEELTWBHEEELTNS (BE4, 118), IARC V—*
I IN—F1T. BERET TRV L RBREREORENEE TR
W2 E RV T REOMOBMIEE AV ORBIZBWTRIKRE
BEORAFTHEREIN TRV LE2EHFELTWS (B384), XEES
L LT, IARC V—% Y 7 7 A— 7 ORHE %% L HW L. KRB
AN AR E L LE,

(h) Frederick & (1989) M7 X _ERRERT - IERERMSATER
IARC73 IZBWTH B HEN TV 5 Frederick & (1989) o4& k
i, 21~26 BEsOEEE BALB/cStCrIfC3H/Netr < 7 2 (FEME 96
~192 L) {22\ T, &7 DO~@HERE L. 2-AAF (0, 200 ppm)
% 13 BRRERET A, = m— g VEREOLBOE, 2 BEEAEK
L. EDBDTa®— g VERETYH AV b Y UL (FE 98%iR)
(0. 0.1, 0.5, 1.0, 5.0%) % 117 BARIEAERETARBRAERENT
W5, TOFER. 2-AAF LERRE (OF) DETRIL 2-AAF ENE
SRR (OF) LY bEEICEN-T2S, 2-AAF BB S (D~OF)
T Fo AV P MY U AOARICEE L EAFSFMOERRED b
iz d ENTn5, 2-AAT BAERESH (O~OF) O4LTFHIMIIR R
HXobbThicEhonl ERTW3, FEEKRFENREICE VT,
FEBLARE OFAEIL, 2-AATF BLERE (O~W0#) TIIFED LT, 2-AAF
WMBEHTHXRE (OF) @ 2/164 L, 0.1%B 58 (@) o 3/165
It oY g X RS ol ENT WA, BRROBFRK D3
ARG, 2-AAF AER (O~G#) KU 2-AAF BLERE (©~0F)
FNENOXMBR L REHL ORI TRE Th o7& SN T3, FFigE
BOFRERIZOWVWTY, 2-AAF EEE (O~0#) THRBEERUVERE
FELBIT 17~20%., 2-AAF BABEH (O~O0F) THRERUCEEE
BELHIZE~6%E. . Vo h VPR o AOREIZEE LEEREAL
NigholzEnTnsd, kLY, Frederick Hix, o H VU »Fk
VT ACw T AR - BERERATEE— g VERIRRVW LD LR L
TW3, 2-AAF LB (O~©8) Ty VT MY ADHERI
BEE Lo —& —RIEEDORAERDOIEM (p=0.04) BH NN, FD
1ED>, 2-AAF BEOFEIZPPOLT YoV F M) T A BEIZE
B LEBEERAROEIMIRD b Rhotc EhTW5, —F, Vv
SERAEER 2-AAT AEBEOFEIZL»PL LTy 1 U rOARICE
ELTEHELNEEERTWS (BBE4, 119), IARC V—F%2 77 |
M=, HN—F—ROEERAIIMBICEE L TERRET R RN
HoNTWHWAZ &, EHIMENELL VW b "—F—REREOE
EREHEREETAIZ LEREHL TS (B3H4), AFB&L2 L
T, By BV F P ULy AJF - BREBATeE®—3 3 VEH
X720y & 9% Frederick 5 DERERB L. T KEES L LTI,
"IARC U —F 27 N—T70ORE2RY LE L, ARBAEI ST
BV F PV TADOBEZEVAN—F—BREENSERINTZ L ORKR
IHEEELRWEHBT LT,
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# 7 Frederick & (1989) OV R ZEBEIEMESATERIZEITAESNTE

B B A =x—ig W PRIEEART FrE—Iig LR
(13 IBA) (2 /8R) {117 38R9)

@ 96 2-AAF Pt Frh VR o5 50%
@ 144 2-AAF . AR FoHVFRY oA LO0%
@ 192 2-AAF B Fod YV kI s 05%
@ 192 2-AAF *ER FoBVF R TN QL%
® 192 2-AAF boyiic] o]

® 96 3R o] oIV TR T A50%
@ 144 A . Pl HohYoF R T 1L0%
192 sgiic) HER HoHYF k) 7A05%
® 192 R poyi] Bod Y YA 01%
()] 192 ogiicl o] SRR

(i) Torres de Mercau % (1997) MY 7 X 180 BREFHER

Torres de Mercau & (1997) OEFIC I, 40 ADO CIH~ Y
A (FRMMEES 5T [y b VUo7 A (0, 0.1%) % 180 HRF
BEEHRETHIBRBRNEEIN TS, TOFR, MAEHELEEL T, #®
HEREOEBRI EFZMBOBREDE S, ERZOMBROE{LIFED
bhimEahT»d (BR120), AFRBS L LTI, HFEOREE
E, BZ%, RBEEROREB TS TR &b, ﬂiﬁﬁﬁﬁ%*%“?ﬁ
HAWRNnWZ 2 E L,

c. NLRAFT— .
(a) Althoff &5 (1975) M/\LRAZ—HESER
IARC73 ETRFAS17 Iz BT A5 Aic L hiX, Althoff & (1975) X
8 BENDRHE D TV « T—AF v - NAARZ— (FEBHEHES 30 [T)
WMBETHEESREY A U (0, 0.156, 0.312, 0.625. 1.25%@9)
RABEGABRETIRBREER LTS, Vyb ) U OEHERED.
0.156% I GH T 44 mg@HTH Y, 1.26%R 5B T 353 me/BTh
o7 LT3, HBEEABRFNREICBO T, HREZSHEBICR
BT EREORBIIRD bNEPofc e LTWE, B b JEEER
EOEEEEEICOWTE, R REEL OB TENR L, AR
CRAWEEMCBOWTBEADNAHBHANTHo T2 LT3 (BE4,
9), KEES L LTIX, Althoff bORMERRBL. RRARIZBIT3
NOAEL %, ML b IZARBROEHAETH S 1.256% (353 mg/Bi#)/
) &EEML7,

(b) Fukushima & (1983) ONLR S —FE 20 BEEERER

TARC73 iz BT H 3B ENTWS Fukushima 5 (1983) D&
LhiX, 6ROV TV s =Ty e NARE—IZHF BV b
Ul (M 995% : OTSA # 7Tppm EF) (0. 5%) »EARE (H
Bb : #FPEEE Oriental MF, #5.8f Oriental M) L. #5B8%5 0. 4. 8.
12, 16 XX 20 BHEICHE GRS LPo% LFT2BERBRAER SN T
W3, TORER, FEIZEKIIED b ol Eh T3, &R
BEFEBE D AW REMAREZNRECBS VT, BB T LEIC B

% FRE BEMEL) BT sRAHETH L LTS,
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BEEE CILBERAETRBFROBLETED bhizhofc ST
., BERME 4, 12 X 20 BRI EBLERSEHEOBEREERD
[methyl-*H]F I P E#BRIX, WTIhbeBEL OB TESED B
ol E3hTws (B4, 103), IARC V—F%2 7 71—
. BigER e nZ L RURBHE BN ¢ 2FERL TS &R
4), ZFEEL L L TiX, IARC V—F 0 7N —70HE»2Y L H
Wri., ARBESREFMCAWRWZ L& LT,

d. EILEYk
(a) Fukushima & (1983) OEILEY FEE 20 BFEEHE
IARC73 i B W T H B STV A Fukushima & (1983) D&
LiuE, 6 BEho Hartley ATy MoHFoH D rF Y wa (M
 99.5%:0TSA % 7ppm 58) (0.5%) % BEE#R 5 (Fak}: 3 BE#E Oriental
MF, 58 Oriental M) L. #5585 0. 4. 8. 12, 16 Xi% 20 A%
RGN 2% LR TIRFREIERIN TS, TOFERE. &
BHIZOW Tk, #EEECHEMIRARED O EhTnb, EERE
FEAMS S B W R EES SRR O Tk, BT L iz BstE
R B OFLERRE BB R OB EIRE D b kot RT3,
G084 4, 12 L 208510 & £ U- R 5B OBEVHED [methyl-3H]
FIDVUEREIL, WITHOREEHE ORI TERRED N To b &
nTW3 (BR4. 103), IARC V—3 77—k, &ipas
BN ERURBENENZ L RIBEHLTWS (BR4), KEB
£ L LTk, JARCUV—F> 77N —70REE Y LML, AR5k
REEFMmCAWRNZ & & L,

e. 13X ‘
(a) Taylor 5 (1968) M X 11 NAREHE
 FASI7TIZBWTHEIH S T3 Taylor & (1968) DEMEIZ LT,

A X (FEE 40 (HERIRE oy m )Y o a (0. 65 mgke
{kE/A) #@e6 B. 11l »EBREEHROEE (BARE) +T5RE
BEBEINTND, FORE. 56 A BUBITHRERD 1 T
BERIREELRY, FBIZE-70, FRICBWTEERTLIRD bR,
ol ENTND, BERE 10 ARENDERERTETOH 2 A
., REEHOLBMNCH LN R TR EZ fEDLRVERES A BTN, A8,
BHERUCEBKEIZEZEBIRD AR TEERTWD, FOIEN,
AE, MFEFHRE (heHE, AnFEERCRDER) . LikELEE
BRE (Boary, #EABEEEBRER T = ) —ARANVFY 7 H LA
V), RBEIE N EENERE OFIRE RS ZAREICTBWT,
BEBICARBIROON2hoTo L ENTHWS (BB, 78), £F
B LT, B5EETRIZ PARIICRSHE TR OATREIL, —&
REEVCWTHOEHEBICLEERRO LNl b, B#E
WCERTAIEEEETRZVEHE L, ARBRIEBTAEEHEIRES
METHIEZZONEN, FARRIT 1 HEOLOFERRTHAZ b,
ARBRITIT D NOAEL OFHE&#1T Ao i,
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(b) Kennedy &5 (1976) @4 X 16 @R E

FASI17TIZBWTHBHENTWS Kennedy & (1976) OBEIZ L
i, 4~5 M ABOMMEE & — AR (SRS 3 L) 2o\ T, XF
REEDIEN, £S5 BOE) OLORBHEAREHFBREL, 16 B0
SETHIRBREEHINTVD, TORE, KEBEIZOWTIX, @OF O
2B S ZE U BNImHERL NS, IV ERECOHET
OEETHEALDNRPoTZ 5, Kennedy HiX, Z OFEEHMINE]
WWOWTEMENEHEZRI L= bDOTHD L LTWD, MEFERIRE
ZRWT, @FOMETHMEREROREN, OBEOHE L OB O T 35
EOEMBARLNENEEEOFTENTH-=L IR TS, mkAE(lL
ZHEREIIBWT, TAH VAR T 7 ¥ —PESS@EOMETEML,
DOEEOHETRAD LB, ZhIiZ2WT Kennedy Hik, KELREL T
2 BRI —BEERAONRNT ENDLEFREYFMEB L R L
LD THBHEHELTNS, FOIFH, —RiE, SEE. RRE,
FEEE (g BiE. BE. A5, O M BITROFERE) X
I HB R R EEREBRE LB THERYEOREICEE L L
LIIBD oo fc ERTWS (B9, 94), ZFEEELL LT
X, Kennedy HDRMBEEHLELT-, 2B, 2FEL L LTI, &
REIX 1 HABOAZORRTHA Z &b ARBRICEIT 5 NOAEL Of
i DR LAY

f. HIL
(a) Coulston & (1975) B U McChesney & (1977) M+)L 79 7 AREIEER
IARC73 XUV FASIT IZBWT BB EH TV % Coulston b (1975)
KU McChesney & (1977) OEIC LIVUX, 775 FA (SiEHEHES
2~3 ) ¥y bV D 7 AGD (0, 20, 100, 500 megkg E/
H) @5 XlX6 B, 79 0ABREROHRE LizRICLBRTIRABEN
ERENTWD, TORER, SRED 2 LEUEHEE 1 EAERERR
PIZFET L2, 58O 3 LIS Tk, ERAEBRYE R SICE
fo7p < | B E STV ARSI b IBE RN UTEREE O E L 2R
ol ER T3, BEHOKERL., SREICER, 20 BT 100
mg'ke FE/R B EHTHME. 500 mgke FE/ARSHHCIEEETL
R, WTNLEERE TR o ENTWS, FDIEHh, —F
RHE, MEFENRE, MRELZEORE, REE 0E) ., BEEE (B
BERURER) W ICHBE REERZORE (B, BERURER)
THBWEOBRETEE LZELIIED ol ENTWVS (B
FB4,9,121,.122), AFBL L LT, ARBRIZBIT 5 NOAEL
% Wk & HICARBOERAETH S 500 mg/kg AE/H EFE@E LT,

(b) Takayama & (1998) D /LAEEHER
IARC73 IZBW T BB H SN TV 5 Takayama & (1998) D®|EIT
SHE, THTFEN, B=7AFAROET 7V H I PP (R

5 RBROBNTH v H U T b T AQTy AEEDY, 102y FEOTSA % 24ppm #&H L. B2 01y ki OTSA
E3.2ppm EHLTVELERTHS, L. ot ) v k) P ADEERET S 2 RO » ko EERREN S
Sl 1AM ol = 4 #fﬁﬂﬁm:ﬁq'fﬁ)éa
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10 B TR 6 DT, #EHEHE O PCR O 11 JTiee) [z B Vb 7
A (FE 99%#8) (0. 25 mg/kg KE/H) @S5 B, £ LRI 1D
LT HNNBRINDETOEEICHZD (103~283 ARG} R
RS TAHBRRERINTVWS, FOKR. AFEBEMEDIThERE]
BFHEBRELAVEEZIIBWTHRE (BE. RE. BHEUVRE)
BT ERCEITRD b ol RT3, FBT-D 1~2 FRilT,
THFFVROA =T A FLOEFEMES 2 ITIZ 2V TER L2 RE
BIZBWT, R pH. REZEE. REAVA. RFOFTF NI DA Y
T ARONY OBEWCICEEREOEMIAD b, RPICEAERE
ARUICEOERIIED bNRdboiz ENTWD, FDIEHh, BRERH
DH5BT7T 7YV HI RO 1 PCICFERIE, Bl 1 PUloSpEILEE
BERERVBERGE, 7 A FA O 1 GICERRY B0 AN
H BN H, Takayama Hik, T b DEEIZOWT, HREMIICHED
auo—DELBHECT ) —F—TOFRBTEBHCBONTHEESN
HHEDEETHHLE LTS (R4, 12 3), Thorgeirsson b
(1994) OFREIHREITLINIE, #ERWE? O 22 FMBPELRE LRI
BWTERERDO B ERET LR, BEOBAEIRD N Tt X
NTW3a, £z, BEBEOATFEY 15 LIZOWTHBEER A OFFLIZ
BHLENT, TOMORBOKELRDbNEholbIN TS (B
H124), JTARC UV—% 277 —71%, BESEBEHVETHS D
L. BB B SRN L RTRAWERREETHL D L EEHL
Tn5 (BR4), AFEBS L LT, Takayama & X U Thorgeirsson
LORMERR L, —F., FFERESL LTI, IARCV—F 770
—7DHFEERY LE X ARBRICBWT NOAEL &R 5~ & Tidh
V&I L7,

@ TH
Vo ) AROTHY (R1 (9R) 2R) 2¥BYHL LRERSE
HROREBPAMECETORREEL LTUTOL ) RBERH B,

a. OTSA
FAS17 iz BT A3 iz LhiE, Stavric b (1973) X, Tisdel & (1974)
DR O Taylor & Friedman (1974) @FBR (Taylor & (1980) iz k&
DERERE) WBWTERENRE RF B8OV T Y T AR
OTSA %#/ KT 4,660 ppm 5B L TWetHELEZZ Lb, NRC
(1974) 2 &b, ZHRIChE2 BRIV TH O N EMIER DR A
IMEOTSAIZ LB LD THRARVRLEOERBRRZENE, (BFR9)

(a) Schmahl (1978) M5 v FEERER
IARC73 U SIAR {ZBWT LB HER TV 3 Schmihl (1978) @
HECINIT. 3HA®O SD 7 v M (FEMERES 38 L) | OTSA (0,
20. 200 mgkg HFE/IR) ZAEICD > TREARETIHRBIERS

B REHOBEIL, TS FAESICRGHEZK, d=7 A FAREES 3T, 7783 FYFARE L LEUN S LY UNCT
BFFEAREL =7 A FARE L ORI 1 L RT3,
% #EB4A 103, 128, 157. 168, 170. 192, 214 BTF 218 MH I 1 T35 AT Lt ShT 5,
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nTWa, ZORE, —REBECERIIEE Tho S T3,
WEMEORSICEE LAt OREIRD bhhotds, Ui
PIRE A3k FREEC 7/71 UE. 20 me/ke RE/ B % 58T 10/75 T, 200 me/kg
FER/BREHT 10/76 L& REZS0EARHREORERTHAL, &
NIZX VS OBMIBEE LI ENTWS, 2B, Vo RENREE
L7 RO P BT BT 540 B Th oDz L. 20 mg/kg RE/

- HEES#HT670 B, 200 mg/kg KE/AREHTTI05 B ThHok Ll Eh
TW5, ¥, BMBSXEREET 0/71 B, 20 mgkg FE/BREET
5/75. L, 200 me/ke BE/HREE T 3/76 [CICH L=, BEMEEME
FEH LNV EnD, ZRICOUVT Schmihl TR E DR 5
BELELOPENHEFCERNE LTS, BEEEIZ VT, gt
BETEORERZA LN PoT-5, 20 me/ke RE/B 5B TITILE
F&EAS 8/75 LIz & &4, 200 mg/kg R E/ B & 58 T2 PLEEIED 4/76 LT,
B UT6 iz A b & EhT W3, Schmahl ik, ARBRIZBWTER
DoNEEEEREORERINBELSOEEECREThH- -
EFERLTWS (B4, 29, 125), SIAR T, 85 —#. #
BB OME, TR, BEMERERBA LB oMRl. BEEEA R
DFEEDPARHETH D EEIL, ARBROGEEEIEEILTW L
bDLIhTnWg (BHE29), AFB= & LT, SIAR TO¥|Ei%2 &
AL, AERBREEEFTFMIAN NI E E LT,

(b) Arnold & (1980) ®F v FExAW=“HRIZh-55E (Fi5)
IARC73.FAS17 B SIAR 2B W T H B3| HEh Twa Bk O Arnold
b (1980) o#EIZINIX, 32 A SD T v b (Fo) (REMHES
50 T (250 mg/ke RE/B +#{LT 0= A 1% EFHOHEE 40 [T,
fif 38 PL)) {Z OTSA (Rili##% 100 ppm RFZH) (0. 2.5, 25, 250
mg/kg E/H, 250 mg/kg FE/A+ELT BT A 1%) ZHOKE
5 (BEER) U, #5490 ARICEHENClEES 1:1 T 1 BHK
BRL. IR, HERUEELR T 142 BE TREXMELERIZEET
BB BoNTZREM (F1) (KBEMERES 49~50 L) 22\ Th,
A% 21 BITBEFLE, Fo CRBROBEEZRE 127 B TR LI-BIC &
BRTARBEERENLTND, FTOFERE, FEIZSVWTIER, o EU R
@ 250 mg/kg AE/B EESHEE V250 mg/ke FE/A HELT BT A
1% SO MHE CHBRYE OR5\TEE L 2 EnmERnsmo i, 8
HEOB D EZHE-TWEE SR TNE, F0IE0, £FE, —IKEE,
MEFERER CRREICBW T, #BRYEOREICEE LZRFIZR
HoNEholcl ANTVW3, ARMEBE CIIBIER CREDCHEE R
RENFER, 74 F—2AVWERAEHDEECIILEHOBREUTE
BETHRERADTRD DL, BAOERRIIC OV THEBRHEOREICEE
L7z—EOE[ITFED bholz ENTn3, 2Bz 2T ER
SN REEEFERARE I BV TCIE, BB 3 BEYRE L LT,
BHEREE (BERRIT L ILEEE) ORER, FoOStBEORE 1T, 2.5
me/ke FE/ B R EFHEOMERES 1 IEER T 250 mg/kg E/BiIREFEOHE 1
PLIf TME F1 D 2.5 melkg BE/ A RSO 2 ITiIcA BN, Fo kT
F, & b ICEEEE EREBIT ERE) OREFZ Dot Eh
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T3, BB, FRRICBONTHNSNET v FOBEBICE ADOFAER
BOLNEPoLERTHS (BB4, 9. 29, 98), AEBR
L UTHL, AR L R L. BT AL O R A I A B4EE
HERERD bh T, BECERLABL TRV EEX LN Z LD,
ARBAATICBNT OTSA OREICEET BTN AELED b
ﬂﬁ.‘?ﬁlo f:_. (1: :H”ﬁf L/f:_o

(c) Hooson 5 (1980) MT v b ZERMEEERRMNAFER
IARC73 IZBWTHBIHEINTWA Lk Hooson & (1980) D&
WXL, BERL Wistar 7 v b (PRRERME 63 B, &3 588ME 50 L) I
DT, &6 (56 H)Y OO~D#ZREL. MNU (0, &KX 1.5mg)
2RISR 0.15 mL L LCRES T — T AL D BEIRERNR T
L BA=v—T g VEREOMED 21BE ML 2EMO Y nE— 3 VB
. BOBREEZFOKCLVITORBIBEREIN TS, T, RB I OHE
&6 M HBIC, BESL Wistar 7 > b (BB 50 [IE) 1225V T, ®R6 DB
~@EEAFREL. MNU (0. &K 1.5mg) #OQ~@f L FAFRICAE L7
SHENL 2ERO I nEe—Ya VEROBREFRAIIC L VITHO>RERI
DEBMENTND, TORER, OTSA OB 52X 2R pH L& &R,
EAERECERRBE~OREEIRD ORI I TS, £7x,
MNU LBEEITBWT, OTSA OBERERE Lty 2 ) PO OTSA
BAICEE U7=BERAT R OB R X ITIEEOREROIEMIZED
bRl ER T3, BllX Y Hooson Hik, OTSA iZAARKIZ
BOTEMERA 2T~ 3 VERICES LR Do EBRLTY
A (BE4, 100), FFBELL LTI, AHRBRREEZERL., R
BRRETIZBWT OTSA O SICERT ABEMBERA S rE— 9 v
VER Iz = & $ilr Uiz,

(d) BEE (1998) OF v rRERSEN - £EREEENHEHR

SIAR IZBWTHEHINTNAEAS (M) Ok 9 FEREFL
MR e ARERICINE, 88D SD T v b (REEMEHES 13
FC) =, OTSA (0. 20. 100, 500 mg/ke EEH/H) %, B LT
ZZECHT 14 A AZECEARI P 14 PR ORE R TH 14 AROEH 42
EI R, M e L CIIARECRT 14 R R URE 14 A B OELEIR 258 T
F3AET (KEBSHEORD DN B oW TR 24 B
MY B ET) REROES (BRNEE) L, GohREwm%2EE 4 8
W ERTHAIRERSEN - EEBABFHFSRBEIEREN TS, £
OFER., 500 meg/kg FE/BHREHOMD 3ILAFET L, 2 EATHERKE
NTW3, —fRREBIZOW T, 100 mgke &E/R U EOHFEFEOR
HEIC B BB R OERAES (B5HAE1N0), Mg (BREHREF
Hhe) EOBABRROLNEZEENTWVWS, FEIZOWTIX, 100
mg/kg FE/AREHOETREMHICERERERT 242 KE, T
IRR O EHICRME, 500 mg/kg FE/RREFEOHECREY[EZEL
TIEME, HCREPHICEERET 24 KERRD b L Eh Ty
%, MEFEHEREICTBW T, 500 mgke KE/H#RSBEOHE CMm/ MR
BEOBEIBD BN E I TV, MEALFERRE TR, 20 mg/ke
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HE/BULOBREBOETT VIV ERAT 7 ¥ —EiEEOEE. 100
mg/kg KE/AU LORSHOBE TR VAT o —VBEORE. 500
mglkg FE/ A REHOBETRIZABRBER T v-GTP EHOEME,. A/G
. T RuERCRFYZUEY FREDEEIRDOAEE SN TWVS,
RBBEYEL. TAVH VAR 77 ZF—FEEOETERRLPI VAT =
—VBED LR RBESEETOBICLRDONIBTHY, Fix,
ANRCT I FECRT7T FUBBREZETIEAEARBA Z b,
FORBR R O O R BRMEEZAREICB W TR ER S OEE R
B HIREITRO DTV WA, #EWE N FRERE ORI R
RFENELZ DR VEMRZEE RIETTAREIFETE RV E
LT3, BREERIZOWVWTIHE, 100 mgks BE/BLL DB ERFOH
TEE. BIREUVEBEOENEROREM. M CHEOHENEEORM,
500 mg/kg HE/HRSHOMETHBEOMHEY - B ERER VBIROMER
EEoEM, HTH, BREECBIZEDORSEEOHENAE DAL &
T3, ST, 100 mg/kg HE/R Y LR SO CHEEOR,
&b, BREROEXEUEEL, MTHBOER, MohERBEs (F
FHICHAGHOMNSE) RUHAES, 500 mgke FE/BRSEHOET
FOEXR, BiED Y R HEE, MoRERRUHEREOSE
THFE O Ak, MOERERE R URREA,. BRONELERED S
N & ENTH3, BEEEFEANREICBW T, 20 mgke RE/H LL
roREBROBTERME LR OFBE/NMEOBROBERUTERED
#n...100 mg/kg FE/AH L FORSEEOME CRIRESEREY I
FERE R L /AEPLEDITRIIER, 500 mgkg AE/RFRSHOM
TLAVEOBHAL R ORI E, WROZER, BREEORHL, KE
B UOREEET M REE oGPk isSieB e RnRmD bhi &
ENTN3E, ZOZ ENnGRBHEYET, FEREMNIFREERXEZK
LS THY, BRFBERD T EBEL TS, ELY, 2B
HNMFIL, B OWTIISREBIC T UH VAR T 7 X —PiEEDIEE
R OB RME LR OFBE/MEOTER OB R LN &b, AR
BB AEERESMHICES NOAEL #RDB LB TERNE L,
HEZ DWW TIRARRICEB T 5 RER S EEICE S NOAEL % 20 mg/kg
FE/IBELTWS (BEB29., 126), —F. SIAR B\ Tk, #
Ty MCALNEBROEICOWTHET v MEED 020707 U v
DERIZIZ2b0EEZHNDE LT, ARRICBIT IRERS =M
%5 NOAEL #ifflfE L 12 20 mg/kg FE/HE LTW3 (BE29),
FEESR L LT, EOSBRERICAH ON-BRBE Lo FERE/ME
OWIMZDONWT, 02,77V LB L0 THLARERHEESNS
B, BETZEHERLTWRWLD EEZ, KRBICBITARICEKS
NOAEL #R® B LITTERW L HMT LT, :

(e) BE£H (2000) OS5 v b 28 BEIREHRSEMRER
EAE (B OXk 11 EERFELEMERZ e AR I,
5 BED SD T v b (FEEHERES 5~10 L) 12 OTSA (0. 4. 20.

 FEAREHREICET Z B RO Hih R UBERANSRORESBD b &k SRTHS,
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100 mg/kg AE/B) % 28 BREIRERHEO®RS (BHFHE) L&,
XREER P 100 mg/kg B/ R REHICOWT 14 HEOERIEHF Z %17
% 28 ARKEREEHERRBERIN TS, FOER, REHRF
EUEEHEPIZIET L8l hofn SR TWn5d, —RIREBIZ D
VWi, 100 melkg (AE/ A RS OMSREICR SR 7~10 BH LR
EHMEZE L TERE 15~20 SBICHER OEEHEE T 235 bz i
WP BB ER 2 B T TIIIEE LiziEd, 100 mekg HE/H
BEREOR 1 IR E5RLA 156 BRLIENE L CEMIEERA LN
EEhTW3, FEEHEZOREIZBW T, 100 mgke KE/BRE
HOBE TR RME LE OHFEBE MEOERBHFEZNICEE TR
BHEIMEMITH o Tc & ENTW5D, B/ MEOTRIZ, #Z v FEFE
D g7 07V UPENRAE LRI AENGBEDE L LTS

- ENBREBTHHN, A REEHMETRICBWTHLENT 5EW
BHLN, BEFILIZLAEEEREAGATIEI Lo EINTVS,
FOED, FEHE, BEE. MEFRIRE. MRELZORE (TAH)
RAT7 7 F—EBEHEICELITRDO N TWRW,), RRERVREERER
12T, WRHE OREICEE LEEEIIED LRt ENT
W3, kX, REIBEYEIX, 100 mgke AE/BREFEOHHETH
DI REE R UTEEMER T W ONCHE T4 b N 7o B RE LR OB
IMEDFERROBIMER 2 Eiz, AHEBRICBIT 5 NOAEL #iEHEd iz
20mg/kg KE/HL LT (BR127), AFES L LTk, REiA
WHEDEELZRBL., ARRIZBIT S NOAEL ##HE L H12 20 mg/kg
(RE/R LTl L,

(f) E£4 (20000 0T v MESEBESHRAE
BAE (M) OFk 11 EERFLEDEZ2EARBRIC I E,

9 WD SD T v b (FEEMERES 13 IT) 12, OTSA (0, 4, 20, 100 mg/kg
HE/B) &, HECE U THRAERRT 14 BRI, AZECEART S 14 BRR U
BLEIRE T 19 BREIOFE 47 B, MEZR U CIEzRERG 14 B AL U
E 14 ABoXEHE 2R TEE 3 AT REEZSHORBD R,
STEEMIC OV 26 BAES B ET) MAlENRE (BREE)
TAEBAMBERBNERINTWS, TORKE. B LXITHEE
ENEII R PoTn IR TS, —RREBIZ OV TIE, 100 mg/kg
BE/AREFHOE CHRERVEEHETREREZ —BEIZA LR
Toid, HREZ 4 REUARICIREE L L ENTHn 5, (KEIZ oW T,
100 mg/kg AE/AREHOETIIELBRENBA2EL-BEEKET 2
PRV EININE], M TR E I EER MG BFRD bz b &
RT3, Z01Eh, BEEETCICEHREOYEERHRFZOREICEN
Tk, R EOREICEE L= B{iIRD b Rhofc t ETV 3,
kX, RBEYEL ARBRITBIT3REBESMEIZIHS NOAEL
BMEREE BT 20 mg/kg FE/B L LTWS (BB128) , XFEEL L
LTik, 100 mgkg $E/ ARSHOETBERME LRICGBREMED
TR BN 2 LICRENE - 7=h, RBREYBFOEEL RS
L. ARERICE T 5 NOAEL # ik &~ $ 12 20 mg/kg KEH/B & 5740 L 7=,
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b. PTSA
(a) BEH (1992) Dov kREZRSEE - EF@%Eﬁﬁﬁ#A‘:\‘.sﬁ
BAE (S OW¥R 3 FEBRFLEME RSN ARERIC

8D SD 7 v b (FFFHEREE 13 L) (T, PTSA (0. 120, 300\ 750
mg/kg E/R) %, HECXT U CIXZSEIRT 14 ATE, Z5ECEIREF 14 BE
BRUAERREA TS 14 B O 42 AR, #Eos U TASER T 14 B RS
RUERK 14 BHORELHFEZZTHE 3 B CHaEEnRS (BN
) L, Boh-REMarEE 4 Bic b BT 3RERSENE - £RERE
ENFAEBRRERINL WS, TORE. BT LXISTHAREINT-F
- WidebollashTns, —RIRBIZ OV T, 120 mg/kg AH/H
ur@?éffﬁmtmfﬁﬁ 750 mg/kg RE/BREFHOBE CHERE
DEARUVZE L Biz—iBEomRABBH - & EhTnWb, KEIZD
VT, 300 mgfkg /B DL E O 5B OMECEIREIR F OB R
TR 3 EINIH R Utk OKME, 750 mg/kg KE/RFRSBHEOHET
BEAHOBEAERT % 8 5 BNMGE A e S5 28 U6 E,
TR P OBHEET 24 BESFED L EhTWE, hiK
FRREICIBVI TR, 300 mg/ke &KE/HU EORSEHOBETHMDERE
DOEPERED BN L EhTWa, MEA{LFENBREIC BV T, 300
mg/ke EE/R utmjﬁ—@ﬁm&rﬁkﬁgsﬁmﬁﬁ%@zmﬁﬁm?ﬁ“ﬁm@
I AST EHEOCHERERED FR . 750 mg/ke FE/AREROHET ALT
O EREERUA ) VARECKRTEROLAEE SN TWS, BEE
ETiE, 300 mg/kg ZRE/AL LOREFEOH TCEIBOEMNEEDEME
R OROMEGEROETERA., 750 meke FE/ARSHOMOEH
EURBROMEMEECRET B OESEROETERAMAA LN
& Eh T3, HR T, 300 mekg EKE/BLL EOBREFEOM Ty
ROIEHE, 750 mgkg HRE/AREHOBE CTHIBORE{LBED b
EENTW3, FERBEAOREICBVTIX, 120 mgks KE/ALLE
DR EFOME CEROME LB OEERVHEE. MERERBOKER
Ul BT O i, FEHE O R SRR 0B, M TREBEO RS
B ERBORERHERAEOMREBEE, 300 mgke FE/ALLED
BEBHOM THRROBWBEIRD bz SN TH5, BELy, &
B YL, ARBRICB T AREREFEMICE S NOAEL 2R iz
120 mg/kg FE/BEZ TRIZHAETHA L LTWS (BR129), &=
B LTH, ABREYENEEZER L, FFRRIZBIT 5 NOAEL #

HERE & HIZ 120 me/keg KE/B & TRID AR L FM L,

c. OSBA
(a) Kennedy & (1976) 5w b+ 13 BREFE
FAS17IZBWTHEI HENTW3B R ? Kennedy & (1976) D&
XA, BERLSD 7 v b (BEEMERES 10 [B) 122V T, SHREOIZ
P, &5 (BOEH) DL I REHRERZREL, 13BRORELTTS
RBRPEEINTWD, TOHE, OFORE 1 ILARE 2 IZFET L
2, ZAUIEERIBRIEIE LA BOLHEESNTWS, F013h, O %L
W, —HOREE, fE, BEE, MEFRORE, MBS CFEARE, B
BRE, REEER (g, B, R £mea. DBEUNE) SoicEs
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B OYRESZEREICRWTHERYE O 5IChE L1 ELidRE
bhigholcdhTn5d, UEXD, Kennedy Hik. 8 ixF
Miips LTEULKE OSBAIZ L ATV - FIIZEAERNEFERL
T3 (B9, 94), AFEEBS L LT, Kennedy b 0GR R
L. Hyh ) VEORBSXIIREY L LTO OSBA I2 & B8
— FiZawn R L,

(b) Kennedy 5 (1976) A X 16 BEHEE
FASI7T IZBWTHBIHEN TS EER® Kennedy & (1976) D3R4
LR, 4~5 DABOHMKE Y — 7R (SRS 3 L) 2o
T, MEBEOITN, £S5 BOE) DL 5REMHEERALREL. 168
- BOBEZITOERBRBRERINTVWE, TOKE, AEIZSOVWTIE., @
C L Bl TR SHMEE U EmERLoNER, KV ERED®
L BRU@ETIEALNEPo-Z 5, Kennedy Hi%. ZOEER
LOERI OWTAEHFRERERBEL 72D TH S & LTWD, MFE
T REICBWT, QRO TH MK OEMA L ENBIER
EOHBEANTH ot & SN T35, MEALFERREICBWT, T4
URRT 7 & —EIEESOBEOMETHEM L7225, ZHiZ 2T Kennedy
Bk, RERBIETHRLS, —BERLZLRARNWI LN L ERRERSE
HEBERRLIEDOTHE LEEL TND, £0IED, OFEED,
—hRiEE, HEE, REE. BEEE (FFE. B, B £mER. O
BB, B, BIBRCHERER) OB E R EEREAREIZS VD TH
BB OREICEE LR D o hotEnTW3, kX
D. Kennedy &%, REMHXIT ML LTAELK OSBA I X 5FH
NF—FRRRIFEAERWERERLTWS (BB, 94), AFRBSL
LT, Kennedy GOFEREER L., Vo2V - RAORE UITH
Y& LTD OSBA IZ L BEEAF— FiZn & BT L,

d. CBSA R U CBSA- NH,4
(a) Kennedy & (1976) M5+ + 13 BRIRE
FAS17 kBWTHBIHEN TV A IR D Kennedy & (1976) D&

(LN, BERLSD 7 v b (BEEMERES 10 ) IZoWC, HRBEORE
», 5 (B0R) OLSREHEREHEREL. 13BROBREETT
RERPERENL TS, EOFR, OO 1 L3#:E 2 \IZFEE L
B, ZHhidEEFRBRRCL2 b0 LEEEINL TV, MBENREIZE
W, OFOHETAMREDEMB A LR EFEOHENTH -7
EENTWB, FOEMH, —RIREE, FE, BEE, MREZERRE,
RizE, SFEESE (T, B, R, A7, DERUB) FoticH
RECRHREABZORE LBV THERDE 0K 5 IZBEE L= E{biksR
HENRholelENTWVWS, BLEX Y, Kennedy bk, 38X
it LTAE LT o CBSA-NH, IZ L AFEEAF—RZIEE AL ER2N
LERLTWS (BR9, 94), £FES L LTIE, Kennedy bD#E
BMEREL, VoV VEOREYIIIRHY L L TO oCBSA-NH,
2 X BAEEAY— Ri3n B L 7,
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{b) Kennedy & (1976) M4 X 16 BEEHE

FAS17T IZRBWTHBIH SN TV 3 EiRD Kennedy & (1976) O
X, 4~5 Ao — AR (SFEERES 3P0 2o
T, MFREOIZ»H, £5 BGOH) OL5RBHRSHLREL, 1638
BOBREZTHIBBRPNEREINTWD, FOFE, FEICSOWNTIE, @
HoEHceRE/M 2@ C-EnmilsAzonizl, LVEHREO®
HECEHTIEA NN 25, Kennedy X, ZOFEH
MIEZ SN TEDZREEZ R LTZbDTH D & LT3, Mk
MBI IC BT, @B OBETBMERE OB AL b= B IEHEO&E
ATHoE STV, MEECERMBREICBWT, AT IERRAT
7 ¥ —EIEMERO@BEOM THIN Lz, ZhiZ 2T Kennedy 5,
KEBREL TR, —BERAZLNRWI & L IEEREYENES
ERBLEBDTHIEHELTNS, FOIEH. QB2 ED, — K
RE, EEHE, RRE. SEEE (TR, =, BB, £33, DiE K.
BIE R CRRE) T HBRE CVREASZRAREIC RV TR E D
BECEHELEEBERRO s ENTHA, BEXY,
Kennedy 5, fSE# IR Mime L CTE L o CBSA-NH, i X 55
HAF—FRITEA LRV EHERLTNS (B9, 94), AEBES
& LTk, Kennedy b DEmE 2B L. oV VEORB IR
it & L TD o CBSA-NH4IZ X B F M — FiZ7pu LR Ui,

e. BIT
(a) EPA LEa— (1993) TOS v k 90 BHRE

EFSA B2 AAFNVERE (2006) IZBWC B HEN/-EPA L E = —

(1993) OHRFICLNIE, T v MERER (MRS 12 I8 12 BIT (0.
200, 900, 4,000 ppm) % 90 A ERHARGTIRBRBEBEIN TN,
BEONyT V=Ll THRERVCEENTOh-ER,. EHFNCE
#ZDH AR, () 900 ppm YL EDOEEREOHER T 4,000 ppm HRERE
OHE D bR 5 EIR %8 U AEOEEE NG 4,000 ppm #
EEOER (TFhb 11712 10) ZRD SN ERTEEAEROBER TH
5 EENTWS, 900 ppm WEFHICSOWTIL, BIE OBFRKITRD LI
2o feh, FIRICBWTHERES | IRICERGOIEERA bR & Eh
TVW5,EPA L E o —®@OH Tl ARERIZEBIT 5 NOEL i3£E T 200 ppm

(15.3 mg/kg AE/BAEY) ., 1T 900 ppm (78 mg/kg IKE/AHEY) &
EhTnd (BR17), REESL LT, EPAL Y 2—DFEHR*E
RLEEOREL B, ARRICBIT 5 NOAEL % # T 200 ppm (15.3
meg/keg AE/BBY), HET900ppm (78 mg/ke AE/AHY) LML
7oo

(b) SCCNFP (2004) ®O>w k28 B
EFSA B2 RV E RE (2006) B W THE|H & T3 SCCNFP
(2004) DFPEEIC L, Wistar 7 v b (BRHEMEHES 6 L) = BIT
(BIT & LTO, 12.63. 37.89, 113.67 mg/kg {AE/H) % 28 BREKE
miGlEN®RS (BRHE) 3558 (OECD TG407) REBI TN
%, TORER, —RRIREBIZ OV, 113.67 me/kg {RE/ B R 53 OB
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OBV TRE 17 AR D 2 ILTRE 20 A UBRICERDEOR S
WZEE LMD SR by, BHEHICIIRERO bzl &
B IORERTMEOELTH DL ENRBRINTND, FEIZDOW
T, 113.67 mg/ke AE/AREHOBET, &5 2 BLIRERIZHEMINH,
EEICEERTEO N, BT 4~6 BIZEERARO N X
T3, 37.89 mg/kg FHE/ ARG (MECKIIR L) IZFI8 ORE
BHRLN, HRUEORMKIZLIFELE L o N, HRERCHO
BEBICHBE ORI D ol EN TIN5, F0IEH, B
2, MEEMNRE, MRELFORE, WER~OFEILZRIRE, &
BEETCICHBRE VREESRFOBREICBW THRYEOREIZE
ELAFELERBO O Rho a3 T3S, SCCNFP $hEE T,

L ARBRICBIT S NOAEL (MO KRR L) iX 12.63 mg/keg AE/A T
o BhBEENRTWS (BR17. 70), AFEBLL LTI, BEE (RA
R BRRERT A LN TERVS, SCONFP 0EECORBR Y ER

L. AEBRIZBIT 5 NOAEL %R - &1 12.63 mg/kg FH/B & 70
L7,

(c) SCCNFP (2004) @3 k90 HREFER
EFSA Bl SR ERE (2008) 2B W THB A XT3 SCONFP
(2004) DWEEIZ INE, Wistar 7 v b (BB 10 L) 12 BIT
(BIT & LT 0, 8.42, 25.26, 63.15mg/kg FE/H) % 90 HEXE®R
HERORE (BREE) T53 8 (OECD TG408) BEMBEH TV B,
FORE, BHEECHOVTIL, 25.26 mp/ke (KE/H L EOBREROME
' 63.15 mg/kg FE/FRGHOBETCIETABO bR E N TNS,
B R UYVR B FHREICB WV T, 25.26 mg/kg (AE/BIR 58 (M
HEDOXRZRL) OFEL LTRIBIRENPRD DN LN TED, #5
PEORSIZEE LD THANTEHDO LD EB L HNTNS, W
THHERDEORBHEIC LD D E ENTWVWS, ZOIEN, —iIREE,
RE, MERFEORE, MBRECFRORE., BTAHaE, FER~0OBEIC
BAOMEEVSFEERIIBWTH#HBRYE OB EICEE L - EiIRY
BT ENTW5S, SCCNFP REETIZ, ARBRIZBITS
NOAEL (MEHEDOKBIZRL) 1X8.42mgkg FE/HTHDH LI TS
(BFR17. 7T0), ZFRBSLLTIX. BEF RAR) 2HERTHZ
LB TERVDS, SCCNFP mo#iEECOEMmERRB L. ARRICBIT
% NOAEL # Mt & &1 8.42 mg/kg AR H/B & FHE L7,

f. MA
(a) Hagan 5 (1967) D5 k 13 BHFER
FAS56 2BV T HEIH & TV % Hagan & (1967) O#EIZ Livid,

BEFL Osborne-Mendel 7 » + (KRS 10 L) 2 MA (0, 0.1, 1% ;
0. 50, 500 mg/kg KE/HAHY) % 13 BEREHRETHIRREERS
NTn3, ZORE, —BRKE, fE, BEE, LEEHREECE
BEOFEABRENBRE IV THBRYEOR S ICEE LB idER
oot EhTnwa (BE 71, 130), JECFA X, &R
28175 NOEL # 1% (500 mg/kg KE/RFEY) L LTW3E (BR7
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1), AFZBS L LTik, JECFA OEHBEPEIL. ARRICBIT S,
NOAEL %, ##L HIARBOREHETH S 1% (500 mg/kg (E/
A) &FHMELE,

(b) Dow (1967) M5 w k 115 BRERER

FAS14 BT A3 Bz kiid, Dow (1967) 1%, BEAL S v b (&EE
HEREE- 10 IT) i MA (0. 0.3, 1% ; % 0, 150~300, 500~1,000 mg/kg
RE/BFEY) % 115 PHBERSTA3RBE2ERBL TV5, FOKE,
1%FEHICBWTHBEEERUCHEREEOSMEY oSO A
BEOERRBLLNEE LTV, T0I1EH, £FEE, —BRE. &
B MEEMBRERTHRICBOW TERDEOREIIEE L FERE
HRO LMotz LT3, JECFA iX. XRBIZBIT 5 NOAEL
% 0.3% (150~300 mg/kg RE/BHEY) LT3 (BB30), A&

S & LTk, JECFA OfFEREREFR L. ARBRITEIT 5 NOAEL % it
e Hi1Z0.3% (150~300 mg/keg RE/H) L5 L7,

(c) DHEW (1978) @3 v b+ 78 AHRE (&)

- EBRYEICRIBRTHIOTEET —F TH M. FAS14 iz
THEIAENTVWS DHEW (1978) o#sFic ki, Fa44 5 v b (H
PEMEHER- 35 L) 127 hF =B (0. 1.5, 3.0%) % 78 ERENEAHE
SE353HBREEMEINTVWD, FORKR, BERADEIMIB DT,
HHRMEORSICEHE LEEBBERELR D LMo E LT
B, —h., WHRMEORESICEE Ls I < B EEREMImEI N DR
e, EFEREUC—RREBCESEIRD LEhoTn &N TS
DHEW (%, ZRBEETITBWNTT v F S = ABITRBR ATV &
LTS (B30, 131), A&FES L LTI, DHEW OfEH

PREARL, ARBREGTIZRBNWTT » 2 VBROBRESICER LR
AR B oo &I LT,

(d) Stoner & (1973) <R 24 BEFE (%)

BOBRECLZBBRTCR2ZVOTEET— ¥ ThH5H, FASI4 ik
WTHB|IBEHTWA Stoner H (1973) DOEFEIC L, 6~8 D
A/He = 7 X (£-#EME 20 IT) IZ MA (KB R EREE; &5 58 0.2,250,
11,200 mg/kg KH) #38 3 B, 24 BREEBERNRE L. HORER
BEROREBEZEZITOBBRBERINTWS, FOBER, FREOCEED
RAROEMIR S BT, Stoner Hik, ARBEETIZBVT MA
OEEI LA MEBERECHEMIBD O LTS (B3
0. 132), XFEEBL L LTIX, Stoner bOER TR L. AL
BFTIZBWT MA oREICER L-MREREOEMiT o7z &
W L7,

(o) DHEW (1978) M< R 78 AMHLE (&)
HEDERIRBRTHLIOTEET — X2 ThHHH, FASIK 2B
Th5H&EN T2 DHEW (1978) @iz LhiE, BeC3F, w7 &
(BEEMERES 35 I0) 7 RS =B (0, 25, 5.0%) % 78 MR
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EHRETIRRBERINTVD, TORBE, EFREOHEMITIRD S
nT. EBRYEOREICEE L EEEERE LR b ot b &
T3, —F, HRHEORSICEE L Z < BV EERMIHE
Hohid, EFERVC—RIRBEEFRERDO bR oTz ST
%, DHEW ‘13, ARBREETIZBWTT > I = BRICES AT
WEERLTWS (BR30, 131), AFES L LTI, DHEW O
Bz RRAL, FRREFATERBVWTT vV F o VBOREITER L
ERAERRD bNRhofz LT LT,

@ HHEEF LY SYLEICEDES v FEBRES (32
FTOMOERERT Y TAEICL AT v MEREERAOERBEEFIC
TOVTHRH LRI E LT O L 5 2B &R L5,

“a. QT MYSL

 Fukushima & (1986) O#EIZ X, 6 @O F344 5 v b (58
#E 20~25 L) {2 BBN (0, 0.05%) # 4@EfKkERETHAS = z—
g EBRBOLEBEDRIZ, 7= BT RV TUA (0. 5% ; 0, 2,500 mgke
FE/A®) 27 uEe— 3 VEET 32 BRBERES 5 BRI R
ABRBREBRERTWNS, TOESR. ik (B B8\ T, BBN 4E
STERBEICIEEIT/NEIVWRE., BBN ABI/ =BT ) ARSI KRE
RIEBEORAENRD NN, FARITED LR Ao ENTWVW5S, RE
R FAOBREIZB WO T, BBN LEZ =BT MY U AR EFEOREME
EROILERAEEIR B L, LEBEER U ORAERR A BBN AE
SRV EERCEINLE-E ER TS, —F5, BBN ELE 7 = B
T MY T ABREHICEREEOREIZRD DR AEhoTr t EN TS,
7o, BliR 6 Bl D F344 7 » b (FEEHES L) I/ =BT MY 74 (0,
5%) % 16 BRERARETIRBREEBINTOND, TOFEER, BE5 4.,
8 FN 16 ETORBEONTIIZBNTHIREH TR pH 0 -8, Vv
B 7 XV AT B2 AEROARETRP T Y 7 A&
BB ENTZB, RPOIN T T AL F UV RRTT R T bA T RE
BT ey in & ETev 3, Fukushima B, ARBRICBWNTED
LT =BT Y AL ABERBA e E— 3 MEARR pH
L& REOBEERECRT TN DAL F U BENRBERLTWS LHEE
LTW5 (13 3), AFEBS L LT, Fukushima »OfER % ER
L. ARBEETIZBWTZ7 2 VB Y U AOREICER T AT A
AT E—a AR B T & HBT L,

b. L2z 8FR)DA :

de Groot & (1988) D&z Liuid. BER Wistar 7 » b (&8 10
L) (ZouT, MEBEOIEN, INAF I VB—F I UL 6%, FVE
YBE—T RU UL 6%t IREEAKFET Y UL 1.6%, FAE I -
7 A 6%+HEALT T b LO%XILREEKE S U U b 2.5% ZEEER S
THHEZREL, BY_—XER XTI B A o _—2EAFERE AT
13 ARREEZITORBRNERBINTVS, ZOKE. BIET LR
BLOFELERL, R — RETRHEAEIZ L A5 BEET 2/10 B, A& I
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B—F R UL WREFHTHIOERRINZ I B—F ) T A 6%+
REEAKFZT P Y T A 16%REHT IO THoDIIH L, 7AH Uk
FNCTHDIREBAREDY UL 25%REFHETTI0EEFERBENIZD LN
EERhTnWwa, —F, A¥AL v _—ARRemEHEEEIC X A /2 3 B
—7 bU UL 6%FERETIE 110 &, ZR LS OREFETIIVTN S 0/10
ECholc, B, TS v _R—RESFARHEEREEHOR pH X, 89
NR— R FEHEER EFH L ¥ B 7o &b, B — NI A
VR—ZABAEEL D bBREEEESSATELE ERLTWS, i,
BIRBERL Wistar 7 v b (B8 10 UC) IZRREEKES Y 74 (0, 5%) &
B — AR I ¥ A = R BRE AR AW T 13 BERRERET
LRBBEBINTND, TOBR, BWEBITLEBEROBERIZ,
VoA o _R—AEEFRHEEE ST 6/10 T, #Y-— A AEHEAR R
T 10/10 L&, BEZHFERGESBOLOA LS TS, BELY
de Groot Hid, Rl OBRIEENRT A2 BETHZLIZLY 7 v MEME

ITERBEREFRETIZENTEREERLTNS (BFR134), K
FES L LTI, de Groot bOERERER L., FABOBIBEE T L AD#E
EIZE YD 7 v MERBIT EHBERESZRTHIZ LB TE D LB L,

c. ANTEF YDA

Otoshi & (1993) O#WEIT L L. 6Bl D F344 T v + (BBN 4L
KEEHE 16 [T, BBN EAERBERE 8 IT) (Z BBN (0, 0.05%) % 4 BRI
KEETBA =vo— g VEBEOLBORIZ, anTBR, =T8T

VLR ZFanZBgEZF ) o (0, 5% ; 0. 2,600 mg/kg AE/RE)
Bue—a VEET 32 BRIRERGT 5 BB R AN A RBR N E

HBEILTW5D, EORBR, BEKRTH (BE5ELE 36 8%) DR pH L.
BBN 2Lig st FREER ' BBN 4B o 7 BRI 5/ T6.69 R 116.03 ThoTr
DT L. BBN LB a7 B N v AR EHERE U BBN Lo 7R
TR U ABRERTIE 8.06 K(18.16 L IFIZRAROBETH -7, RBY
T RY T AREN 229 mEg/L %1335 mEq/L: & BBN LB a7
MU O ARG THRHENICEEICE >t EN TS, BBN E4E
FICIEATEERE GLEERAETIERER) R UERES (FLEER O58)
OREEFFED bR, BBN LB 7BF ) CABEHED
BBN fLEa~ZB_F M) U ARSEHE CRIMESEHRER CEREED
EAERE UEEBRERICEMN L &3 Tn5, BREREOFHEARIZ OV
TIZ.BBNABaNIEET M) v AR5 BBNALE2 B+
T AREFELE OB TERL LN o=, BBN Ba~sB”"F Y
7 AR S B OEREEORTREIL BBN B a 7T ) T ABRERED
FREVBARICKEDoEENTWS, ZOBEMEEEERICOWVWT
2, TR TABRELEOEEENRED LN L ENTWS, Otoshi b
%, R pH BR—OFEHT Tk, BRREEOEKIIERF T M 7 AREZ
BETSELTWS (BR135). AFBS L& LTI, Otoshi bOFHR
PRAL. BEHEEOCEAIIRTF MY v AREICEET S LHB Ui,

)T R T7 UER~A 2 F—ILER R
IARC73 izBiT 28| iz LiE, Sims & Renwick (1983) %, HESD 5
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v Mz, vy HVF RY A (0~10% ; 0~5,000 mgkg RE/HAEY),
)P h77 02X ) PR T7 70 2%+ o VPR A 5%%E 1
~2 ARIBEHRS L, BERENAVOBEZIERTIRBEERLL TWD,
ZOMRE, YoV NI DAORECEELEA VTV (4 F—n
DORHEY) CORPHBEOEMBED LN, Vo B VMY T A 10%RE
FECI 24 REBRPEEMED 3.1 0Nl LTW5, 7=, SHEE
ERUCEBNEDERD AEREFEEOEN, BB > F—VREBEOCHEIN
MEDH LN E LTS, Sims & Renwick {Z. ERTOAREERCGRY
Th7 7 DEBICLSLOEEEL TR, oV MU T ARBAN
BITATABEOHELICIERL. BRMEBICLA28EF NI A 77
DA v F—AE (BERRBAMBDE) ~OFEBREPREL., ZhsiERtEE
BECHETDHILEVWIRBMICAETEIHLOThHoTmE LTS, ik,
Lawrie & (1985) iX. HEZ o Mo BV U 7 A (7.5%; 8,750 mg/kg
RE/AFY) % 40 ARERERE L EZA, A PHrOEN, Ful v
DENHEZECLIAREWTH S p7 LY=L ORFEMERARICESF
LTEML-E LTS, (B4)

IARC73 ixBiF 53[Hiz i, Sims & Renwick (1985) 1. MEHE SD
Zy MYy BV b T A (7.5% : 3,750 mglkg RE/HHEY) %53k 6
BRI HIRER ST ARBELER L T3, FORE. Bbh - REit,
HWEHEPOIHEZRALTLVBREDS U UhricgEaInizL LT
W3, £, BB Wi, BBOIEE. EBET-AREER. REED
RoA L Ph R BEOBMECIZERBP P T 77— EEEOERT
BRH LN, ZNoDEBITHEZTA BN RNz LT3, i,
BEICY v ) T MY v ARHEENHIRERE Li-BOREMIcE
Wik, EROZEME—BHOHIELITALNT, BIZEL2ERLE
nizE LT3, ZHE2OWT Sims & Renwick iX, NI P v 7 7 —FiE
HDOES2XIZLBEDTHELE LTS, (BE4)

IARC73 BT FAS32 o311 53| Hic L., Anderson & (1988) (F48)
i, BEFLEESD T MicYro B Y Y A (5% ;2,500 mglkg FEFEY)
NREENDOF TV INVTA BV By VB Y
A% 10 BAERHERE LE-BOEBEERUVUEB+TREYOEEOHE ML
B TERBD NN E LTS, (BE4, 22)

IARC73 iz 551 Rz XX, Roberts & Renwick (1985) &, t k
13Hzy B ) > FU oA (0, 1,000 mg/ A/H) % 10 AREAOEERS
¥, BEEI. ERFEREREBEOREBE L LI A, RPA Vh B
BIIABEEOCREF L DI RELELDE, Yy b ) MY T ARED
PSR hofe LTWS, (BHB4) '

IARC U—% > 7 7 A—7}L, Shoenig & Anderson (1985) IZ L > TH
oAV F Ry LAERELEMHIIHIVSEREENEMTLZ L,
Anderson B (1988) W XoTHyH D+ NI T ALADY» &) AEIZ
SoTHEBEEREBMT A2 PRGN ENEZZ b, Yoy b T
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MY D ABEIZ Lo TEABERBMIEL, NI 770 BEBL. £
NWABRMEE CEBRINTRFIZHEEI A > F"“ﬂ/ﬁﬁﬂ%%%?ﬁh
ZIRET S LS Sims & Renwick DR TIZ, o h VU T A
AT v MEMROEERAEI BT DEERVCHIF A HEEZHRAT S Z k
BTCELRWERERLTWNS, (BHE4)

AKEES L LTH, IARCVYV—F U FIN—TOfmERREL, vV
IRV T ADBREIZL o TEABEDREIE{LL, PV 77 o RNE
BL. ThEBNEEE CEHREINTER LA v F=A8EBRBICHRE &
NEMENRAZEETD EWVWSRIOLTIL, 5 v MNEROBERAIZBIT
HMERVIF A FREZFHATHZ LB TERWEHE L,

® FRERSESHRUESAEOZTED

ToB VP YU AR S%OEBE TR U2 _#Richb/=9 SD 7

MeBEETEZHO0REBRTIE, WTNIEBWTYS F i (—HFDORE T
32 AR EZRA L FolEd) ICHEMBIT LB IIEWSIT LR
REAEOTEEEOREFPFELZEE CHRO O, o _#HRichiz 3358
WBWTH 4.0% U LOEEHE R 1.5%REHO P I EREERETER
BAETRAELEZ LD, PR LBEXRBBRESDOBREI L DT
VTP T AOREIZL - THT v FVERCENASRTED NS Z
CITALIHTH B, —F, FRICEREREERINTHT v FTIX. FEOR
Y b RO SUTBENBAT EREOREDOREEHZIHLOD, WIFNLAEEE
BT, ¥, FEREECED b EROBEMIBHERBEEIXRN A
RETIEERNWI DL, Yy Z ) Y U AOBERERAMERES » MC

DARBOHLNEHDEEZ BN,

Fh,. BBV F PRI TAER, A= —Va B LT v M
BEREIEIZ S LT, BBATET—2 9 VERAEZETAZ EBHEENLTWS
. HET v PR LTIEED O TWRY, Bz, T v MNEM EEA~DZEMN
b7ﬂ%~/a/ﬁﬁﬂﬁ/ﬁ)/+FJ?A®&5 BWTDREBREBX
.o VRN B AT T AOERSEICBWCETEEEIN TV
vy,

BREAXIIREPAT e E—Va VERABFICEASEL TS LEELLND
FERE £ Rz ofEEmETEE O ERIX. Vo bV P MU T AOREIC L DFER
S350, RPICHF I ) VA FUBHEETAOLTIEHRIAT, B
BT HERBEOERICEEBIN, VoV F NI T AUADFRY T A
BOREIZL - THBEREINDIE{LTH- T,

INETOERNE, o BV I TAOET » MEBEPEADIER
B, RPEFMYOLARE, R pH, HEZ v MEFORY AR, BRR
LOEERTIREIND, LrL, 7y NS OBMIREIZ OWTIZHA L%
BAMZRTHEIBLNLTBL T, HEZ v MIOWTHREAI L 2RZH
DERDHY ., TOBEMBERAMIIRTOY vy o VA A FDH DDEET
RN Z EBRRENTNBEZ b, %/w)/TFJvA®$7/bﬁ%
ENRABRITE MNAETERV LD EE LT,

—F%., ToMmoFEEE LT, BROBEE G OREBREINEZT v b2 H
WhEZHRICOEAIRBRIIBWT, vy VMY A 3.0%FE5EOR
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H TR O T 2 bR W R EEINImE kO REEER BRI OB 5
DENTEY, 20T RECERTAEELEL, ZOTOART
H5 1.0% (500 mg/kg KE/H ; > H V2 & LT 380 megkeg KE/H) %
NOAEL & L7,

PTSA A DH o # U EOARFBMITOWTIL, BEE~OEEIIHESHh
TUNVRVY, PTSA IZOWTORBBRE T, RIEAED 120 mgkg FH/A
BREHNOHEES » FOBEMSETREREEHEESRO O L6,
NOAEL 1% 120 mgkg B/ 4# TEIZHAETH S LFEM L7, L L7
B MBETREENEY Y IV F P UACODWTORBETEFNLLD D
PTSARELSENDHEEZXONB RFETEEIN VB T I D
AZOWTORBOWVWTNIZBWTHHET v MEBROELSRBO LN T
W Z LS, 120 meke AE/A RS LEERICHES v F TR LR
LHEMEIE. VoV CBRERBRICBITAERAYE LTEM LA

CRBENBNLDEB LT, PTSAUNDY v ) VEDAMYI O NOAEL
ZoWTIER, WThLEHRRIZES SO TRV, OTSA MR Hic

20 mglkg f£E/H. OSBA KU CBSA-NH, A3l & % 1T 1,000 mg/kg &/
A8, BIT BSMEHEE BT 8.42 mg/keg KE/H. MA SHEHE L %12 150~300
me/ke HE/A & FEAH L 7=,

(4) ETEFHESM
@ Yvhys Huh)oFrIHLE :
Ty BV AN AEHBRYE L L EHBEEBHICET 2 RBERE
& LT, TARCT3 28T Adkins & (1972) OHE®HRE (T v PR
DARAZE =YY A a (10, 100g/B) 253 5{EAHERER)
DEHENTWS (BR4) M, ZOHEMZERT DI Lk oT,
VotV oAV b U ASEEERYE L LI ATERAETEICHE
TAOARBRMAEL LTUTOX > 2B|ERH B,

a. v bk
(a) Lessel (1971) @5 v FEREREREZHFE
Lessel (1971) osEIC L, IE Boots-Wistar 7 v b (&8E 6
L) iz BV U oA (0, 6,000 mgke FE/A) ZHFE 1~20
BIERERS G5BT L. &R 21 BIZFESR 21T 5 HEk S
EREINTW5S, #0OR. BEEBYHICEEYOEERMINGI 258
Db, BRAFE, REAFREEECRREKEICESREDEDOR
E\ZBEE LERTIFAD BT, BIEORBESFOREERIIEE T
HY., WRYE \EFEHEIISRD Bhihofc b ENTWS, £, 3l
OF (RHRE 128, #EFFIIL) 2RI TV TR oA (0,
6,000 mg/kg AR/R) % . EEHAR P ZE L TRERES REEBTH)
L., BRAGHEIY, HEREIEREEZRD, B0 REYBRELT 2 F
THEZITHORBRERINTND, FOER. AR, REALAEES
W, BEALREIREM A TR R OB R REMEEIC R EORSIZX
BEBEIROLNT, BEMICHRIIROLNRhoTz ENTN3,
Flo, £FERRIOMR I v b (BEEE 10T, #E20T) 2% b
Dy (0. 1%) % 60 AEREEZRE LI-BICRE T ARBRIEEINT
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150 | KEIRER T UM EERS O UM A 77 B 3o TR & 42 50 & R C
EiITED b Ehofn ENTWS, (BHES8S8)

(b) Tanaka 5 (1973) M5 v FERERESESER

Tanaka & (1973) O#HEIZ LT, 10~12 BB OEIE Wlstar Z
b (BB 20 2% BV Y A (MEREE (0. 480, 950,
1,900, 3,800 mg/kg #FE/B4Y) 2R 7~13 B 7 BEIXERHIEQ
By (BHRFRE) L, R0 BICEH 5 IREZFEORAL. BAEH5
LIz oW TIERSBR I, /RO RS % SABBRE LinRic L&
TAHRBRNEBIN TV

FTDRER, @%%:Ob\’ﬂ:’c\ 3,800 mg/kg AE/ A 5B TR LA
% —BRFRY 7R R E BN R B E OB D 1 A b 130 I iR H R
FICEMIKEIZRD bR hoTe L ENT WS, Ei-, FEE L&
BT, BEEZEDTERR, WREER, B, SRERUEERSE
IR REE L SR L OB TEISED T BEEERIHRINELD
. AEMEEEXR <, ?‘f\fﬁﬂgﬁi@dbi"f FZ DOEHNTH - 7’L
ShTWa,

FEHEFEORIZIToWTI, %&%%E@&Ef CEEE LTS R B Of
REBEOHEMIZL , HREZS-2B CRBAER REZFETH
., NE - NEEEEETHIHEREFOOREhoTnE SR TNE,
%ﬁﬁf i, BEHICPFREHRVCERTR OO RN AL LR

. REBEOERT—20&EHNTHY . BERBERCEESERRIC
ﬁﬁgﬁ&ﬁﬁﬁkmiﬂaﬁrﬁﬁ%&% <, FOENHBREESHEFT
BEIXSELNRNVE D FRIThofc t ENTN5,

BT MBEOHAEIRIZ OWTIX, BEMpOIEIRAR., KEEM, HEL
ERUVBEERICHBEL REH L OMTERRL, ABREL SO
O REMMMICEEILFOTBREEIR O bhaho I T35, 950
me/kg RE/AREHO 1 ILIENTORBERAE LR, SBHEL2S
DEFErBWTHAE, ABEROBROSHFIIRD ORI EaNT
W3, (E136)

(c) Taylor & Friedman (1974) @3 v bERW=HRICH-2EMHEH

FAS17 IcBT B8 Hiz L, Taylor & Friedman (1974) i, &

MZ REETERESNTEY o2 ) MY v A (BLEARTE) (042 0.01,
0.1, 1.0, 5.0, 7.5% ;0. 5. 50. 500. 2,500. 3,750 mg/kg {EE/H®)
FoRICDE s TRERSTARBE2ERL CV5D, TORE, Fu
IR OV T, 5.0%EL LOREFEDEENHET 12~20%, HT 17
~29%AE D o To B3, MEDOBEBIZHE - TS b IThFE L OEETH BN
Rl lpole LT3, Fa HRIZOWTIE, RBIEEIOZBEETHA
READEFERIIERMEOREIC LD EBEZ T 2> 7c 2, 5.0%L £

- DFEEFOB I OEHRMEAEFRRETE TR L, B0 EFSR

4 Bl Lk 2 BREEE N RS EEEBERR TR 13 B Oﬁﬂﬁnﬂﬁﬁﬁﬁﬁﬁ&ﬁ% (LDso : 9,510 mg/kg & E)
EFECRELALLIATND,

2 FERERHT

FoB Vi Y UL S%AYEOT MY TARRBT P VAL LTHENLAELDEERTNS,
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EMEBEW ITBILRIIEB TH 72 & LT3, Fo AT OWTIL,
5.0% LA OB S BHEOBIFEENMEE TH 7L LT3 (BE9),
AZEER L LT, ARBRIZEBIT 5 NOAEL % 1.0% (500 mg/kg AR/
‘B) ECFHEL 7.

(d) Tisdel & (1974) @5 v bEFRLITHEHRIZH-5EE (Bi)
TARC73 R FASIT B W THEIH I TV 3 Tisdel 5 (1974) @
HBECINE, BEFELSD 7> b (Fo) ICRFETRES WYy ) &
T b Y oA (BEEARREW®) (0, 0.05, 0.5, 5% ;0. 25, 250, 2,500 mg/kg
#HE/B®) ZEFEARS (FE : Purina Lab Chow) L. FO#AKEL.
BEIC DWW TR R UMBE AP b 52kt L. B o5z g (Fy)
- (B ERMERES 20 ) IZIBERLEER 100 W Fo & REOREEITV,
- FL B EERAS BB I IRRNERIN TS, FOKE,
0 F IRB O 5% 58 CREALFEHMEE OB R EININHI A FR 0 b iz hs
AR A SRR AREIIRD AR &N T3S, (B4,
9. 91)

(e) Lederer & Pottier-Arnould (1973) B U Lederer (1977) M5 +
TARC22 1B W THA B EI TS Lederer & Pottier-Arnould
(1973) OWEW IiE, 1EE Wistar T v b GotRREE 21 JL, & 58¢

13 2w A U v (0, 0.3%) EITIRRID DITRRIRIF 218 U CRE
5L, R 20 BICTRESIBA L., BRIROKESEE, BERCRHEEOM
BEOBRELZTIORBREHR SN TS, FORER,. KEEDOESEH
B, RBEOKRIR 17/137 iR b0k L, BEEHEDKIR
26/79 ILIZAH bz & shTWd, £z, IARC22 iTBWTHEIHEEN
TUV5 Lederer (1977) O#FEIZ LvE, F4E Wistar 7 v b (R
52 L, #E58 13~35 L) {2\ T, MREDIEN, MEBCL RIS
N oAV (015, 0.3, 3% ; 75, 150, 1,500 mgrkg KE/B®)
NiZRFEBICE v BEESR Yo Y > (0.8, 3% ; 150, 1,500 mg/ke
RE/A®) ZRERETAHZREL., FREYFFEZECCRSL, &
9 BRU 20 BIZHESRAEZT V., BROWR, BREAERVIHREER
DEETNCIRIZOKRE, HEEE CHAEROBBFORELZITIHR
BEBENTWD, TOER. 0.3% U LD RFERIY v 1 ) VREER
U 3% EOMERY o 4 ) R EECIRRINEOEMATED bk &
ERTWD, £z, 0.3%LL L RF &8V~ 7 V VR EFHTHREREED
A N BB IR D7k B8, MEIE R ORI ORI B LIZfR 188D
BEBRBD BN ERT W3, Lederer |2, KEEZEDORBIEZHNZEL

NCOWT RSB FEE TR R EEELTWS (B33, 137,
13 8), IARC22 Tik, ARBREIZ OV T, HRETHELIRD
BN TWAZ b, it L7 —F 772 N THATREMER
HRcEvwEahTns (B3 3), KEESLLTH, KEHEsE
DIFREFREALNRD b & T 3RBREBRERIC OV T, MBFERRE
rto7—F 77 P TCHBERBEETHERTAIZENTERVLDLEE
L7,
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(f) Arnold 5 (1979) MF v FERAW=ZHKITH-3HER

Arnold & (1979) OIFE L, EHEE 175D 8D T v b (Fo)

(BFEHEER 50 T) (Yo BV F RY DA (0, 5%) % 100 BRSE
RS U= iotEREE 1: 1 TE L. Mo oWTITER, HER U
BHEPLBREEZHMEL., BONEREY (F) 20T HEEILEMS
HEW & RROREREEITV., F1SHSRE 2 L3 30 IComER &% 8
B 21 BicEF|L. Y O FLIREMDICOWTIIAER 105 RICERT
LRBUERINTHDS, FOFER, Fo DAFHIHELNNT A —F2 Fy
DOEFRE, £% 4 AFEETICAEE 8 B, 21 ERT 105 HOREOD
FREROHEERZNBRECS W THERMEOR EICEE L&tk
BOoNRholclENTNS, (BE139)

(g) Taylor b (1980) OF v FzRAWEZHKITH-56E (B#R)
IARC73 B OF FAS17 ZBWTHBIHEINTWA LD Taylor
(1980) DWEIZXNiE, BEAL SD 7 v b (Fo) (BEEHE 10 I, 1 20

PC) {2, REBTRIEENZY oV o Y oA (BLEARE. OTSA K
350 ppm Z &%) (0, 0.01, 0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500,
2,600, 3,750 mg/kg RE/AMY) 3B (39 10 B . EREEUH
ErRTCREHOMILE CRERS LAERIZLEL. Ebhi-Réyw
(F1) (SREMERES 48 [B) 2 oW T HEERL SN LB SR TAFERR
20%IT72 B E T Fo & RERDOIREHR G 21T, AEBEOAETFERD 20%IZ
RoRRATEAFEYME LETIRBIEBESL TS, FTORE.
Eikd &30 Fi1 D 5.0%LL OB EFEOMHEOBEILMHCEAEDEEI &
B, FO%YL F1 0 7.5%F%EFHOHICEEBEMINEA P00 bl s,
BEYHRICEEIIROLNRhoTntER T3, (B4, 9, 97)

(h) Arnold 5 (1980) D5 v FEELVE=ZHRRICH-2HE (Fi8)
IARC73 K UF FAS17 iZBWTHIIHENTWB ER® Arnold 5
(1980) &Iz INIE, 32 Bl SD T v b (Fo) (REEMERES 50

PC) I METEIEES Yo B D MY oA ORkEEHEARHMS 40~50
ppm, OTSA 0.05 ppm K% EH) (0, 5% ; 0. 2,500 mg/kg FHE/H
) HRERE L, REHG 0 ARICEBEAN RS 1:1 T 18/
TELL., HIE, HERUHE R T 142 B CRERX G L2 RIC L5
THEEGBIZ, BoNITEY (F) (SRS 49~50 L) Z2oW1WT
b, 7% 21 BICBEHLE, Fo b ABEORES 127 B TlE Li-BIC L
BTARBEERIN TS, TOBR. Fo DEREIR DT A—7 (%
B, HRE, ATFRREROIBREE) I2BWTHERDEOREIZHE
B LAEELRED b7t an T3, 2f, Bdolky B
O 5% EFEOMERE THBRME DR EICEE LA BRI AED b
nisEhTnad, (BR4, 9, 98)

(i) Colson & (1984) O3S v FRAEHGER
Colson & (1984) @&z I, 48R Wistar 7 » b (£Ff 20 [IL)
WZoWT, AREOIZNRFERY YT M A (0.3, 3%). 5
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BIRFEREY Y PRI oA (0.3, 3%), RFEEY B T
F=v A5 (0.3, 3%) XIIMERYH U (0.15, 0.3, 3%) %Y
BRETAHEREL., HEOANGHBRELZREB L. 4IFE 20 AIZHFEY
FEEITV. BREDIRRGFHEORE (BTFHEH) RURBAERLH IR
BREmRINL TS (B2140), KERES L LT, £REITON
THRBROFHENSFTATH D . AREORBHREIZE ST NOAEL %
M A LIXTERVEHB L,

b. ¥R
(a) Tanaka B (1973) a)v'bxiﬁﬁﬁiaﬁ:ﬁsﬁ :
Tanaka 5 (1973) O3&Ez L, 8~10 BEOEEICR =7 X (&

B 10 L) ZHoh Y b va (BERTE (0. 62.3, 125, 250,
500, 1,000 mg/ke £E) ZiTiR 6 BIZHEHRFEORE (BNHFEE)

oL, HR 18 BICHFEYRTARBASERINLTWD, FOMRKER, B8
IOV, R OBEEMICH B L R SH L OB TEIRIZEA
Ed | KRB OWTEERRD O EEmIRB LT, BEEZSh
FEEER WREEBRUVEREICHBRLEBEEHE L OB TERRED LR
ol ETn5, BIRICOWTH., £FBEE, R izt
TFHRREROGE, FEEVCEEICTRELRSHE OB TEIT D LR
Mool ENTWA, Tanaka Bk, FRBICBWTHBRHEORSIZ
B U= RE BRI T AR EIR D bhahofzt LTS, (BR1
36)

(b) Kroes o (1977) DI IRZRAW-tHRICTh458R (B
IARC73 BT} FAS17 iZBWTHBIHENTWS Eif® Kroes &
(1977) DBEIZ LNIE, Fra DIED Fap 0OV THBERLBIC L L,

Fac 2Ot Fap~Fep 1T DWW TR 20 BORIBOBETERY ML, 4
RABHICEZAIRBEERBINTWS, FORE, ERREAORTERE:
BEHLOBTEEEDHAONIEATBREIBED AT A—FPHRE
nEs, WIERLHERE T80 3T TR, HRDEo®RE
CHEELESDOTIRRNE ER TV, B, Fe 220 T, ﬁ’?&ﬁ%
ERUAEREEORENTHN, %EE%%’E(D&‘E-L_E@@ L7 BFH TR
Bhigholt &N TR, #BRYE (oY) &:{&%ﬁﬁ?mﬁ&\&b
Bhviphofc 2R Tna, Kroes Hid, ARBRICBWTHERSE (F
v A2 OREICEELUERBIRICHTARERBD N2 L
EwmLTWd, R4, 9, 117)

(c¢c) Dropkin 5 (1985) MY A ERERESHEFHE

TIARCT73 BT 35| Hiz LiviX, Dropkin & (1985) 1%, #Ek ICR
<R (RBE 10, SEEHESE) Iy B VI v ARG F
IE 10 AICEREEEAERS (0, 500, 1,000, 2,000 mg/keg FE)., (i) &
iR 5~15 BicEmARnEs (BfEE) (0, 5, 10, 25 mgke &
H/A) N3G &8 0~17 BicgokEs (0, 5, 10, 20%) L. iR
17 BIZHEER L TRIBOER. RERUHFEELIRREEHRL T
W3, FDORER, 25 mg/kg (FE/ B KEREIRE O RS ORRINEE (5/52)
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DPRTEEEE (7/125) K0 b FMITHEIMARIZH -7, HEHERICE
BEREATERPSTE LTS, 2BRTPE—DOFRIL, 25 mekg

FE/BREBAEORERED 1 LIIRObNERERTHoT LT
Wa (B8 4), AZFESE LT, KRR OWTIIAW B
Bl L b FRRICEBIT D NOAEL # EREICFHMET 52 L i3 TE
RN EHIE L,

(d) Seidenberg & (1986) DTy AEFEFHEFHERAL
TIARC73 Iz BT B3I Bz ki, Seidenberg & (1986) iL. ICR <
7 A RBEMICE OEHREBTO MTLICHYT2HE0F v ) v (b
FWAE) PHEABEOBRELEZL A, REWMOATER, REERUFE
HEEIIHR DR -Tn L LT3, (BRB4)

(e) NTP (1997) MY IR E#AVWEZHEKIZHI-5RE

TIARC73 BT A5 Bz Zhiud. NTP (1997) iZ, CD-1 =7 Riz¥
o R Y F R TA (0, 1.25, 2.5, 5% ;0. 3,500, 5,900, 8,100 mg/ke
FE/BHEY) T HRIChi > TRKBEET A EBREEBL TWD, £
DFER., FBTRIZONVTIX, Fo? 5% EFETEEREMMAERD Hihvz
L& LTS, BKBIZOWTid, Fo D 5% 5H T 10~20%#d Lic—
5. Fo® 1.25% K 2.5% B 5B TIXENEF 20% LT 40%EMN L TH
D, Fo @ 5%EEFEDFETHERIFGMIFAKICEZLOTHBE LTINS,
SHEEFICBWTAERREOBRLP EORE CHRE L FI EREEDOR
LPRB/OHLNTE LTNB, BIZF OXBHED 25% R EEICONT
BEFBE L, REZTo/t 25, HAKEOEMBA NS, %5
MEOREICEHE LIZEHME~OFERRED NP LTINS
(BRR4), AZHS L LT, FFBRICBIT 5 NOAEL % 2.5% (5,900

mg/kg AE/R) & FEE L7, A

c. IHX
(a) Lessel (1971) OyHXRELEFHHER
Lessel (1971) O#EICINE, HRV VX (BETE)  CFEBE 7
o, #EFESIL) Ty BV rF Y oA (0. 600 mgkeg KE/R) %
R 1~29 BicRERES (REERAFHE) L. &k 30 BICHFEMY
LRBAEREIN TS, TOMR, REMBIHICBEYOEERMN
MHEBED N2, BEBAFER, FEATFRREEERCREEEI SR
MEOREGSICEE LEELEFED T, BROBEEREARERR
FIEETHY., BRYEIEFEEIFRED RN ENTN 3,
(B8 8)

d. InvitroSE
(a) Kitchen & Ebron (1983) @3 v FREER
IARC73 iz 5| iz L ivid, Kitchen & Ebron (1983) 1%, iR
10.5~125 B Z v FR&EF v AV v (ImM) KEBEXED in vitro
REZERLTRBY., ABEHE{LROFEIZ 11D L TROKE LU
RBIZBEIRD NP0/ LTWV5S, (BE4)
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(b) Pratt & Willis (1985) O#AEEE FIEME#EZE AL -EER ‘
IARC73 Ic#iT 53| Hic L#uiE, Pratt & Willis (1985) X, fiftss
Eb P OERFEEERREEZ B W invitroBBR T, oV T b
U o A0 50%EAEMFINRELL 5.3 mg/mL (26 mM) TH Y, UHEER
RT 1 mM FEOV ) MY U ACEEFEESTFRESNZE L
7oh3, Steele b (1988) X, ZMHREITB W THIMUEEYL MNEDZER
TR OEHERRE ST 2 AT o b ) v OEFBMEL R
TERRIEONRpoTmE LTS, (BHE4)

(c) Renault & (1989) @ Fw MERESFIEFEMREEE AR
TIARC73 331 B 5| B KiX, Renault & (1989) 1%, 7 v MRk
SRR E B\ e in vitro R EER L. EOEEAR K U
FCEZBOHZRONIT oY (ILERAFTE BE#% 2.6 mg/mlL B®
4.1 mg/mL & LTW3, (ZE4)

(d) Newall & Beedles (1996) D7 AR |
IARC73 2817 33| i L X, Newall & Beedles (1996) i, in vitro
T 0.5 mg/mL LTFOREDT v U it~ ARRMIEOS{EERE
LARWELTWS, (BE4)

@ FHE
VoV VHORHY (R1 OR) 2R) 24EBWE L L AMELS
MECBET SRBREME E LTUTO LS 2BERH D,

a. OTSA
(a) Lederer (1977) @5 v FRBESHRR (HB)
IARC22 iZBWT HBI A EN TS LR D Lederer (1977) O#MEIT
LHIE, FiR Wistar 7 >~ b CoFEBEE 52 PT, #E5FE 20 IC) i, OTSA
(0. 0.1%) #. TEHFFE2ECCEEREL., HE9IBRERC20 B
W EGIR ATV, BOWRINE, BIEAERUHEEROBEIT I
IROKeEE, HERUCHARZOMBFORESRIT HI>RBEBER I TV
b, TOFER, BRNE, BEEEYCITKRE, BERCREREOF
BEMEMITR S EEICEIZ - 7228, BRBREEOHENMARED LA
rkE3nTwWa (B33, 138), IARC22 Tit. ARBAEIZD
WT, RBETHLEEABD LN TR b, AFHNRE LD
—F 777 NCHDAREEERERTERVWE SR TWS (BE33),
FEES L LTI, KBEFOBRENELIED Dl LT 5588
BRI W T, MEEiRE LT —F 77 7 FTH LRSS
AZEBRTERNLDLEMLE,

(b) Arnold 5 (1979) D3 v FEFEESHRR
- Arnold 5 (1979) L OHEICZINE, EHEE 175 gD 8D F v M
(Fo) (B-BEME 24~27 0) % MEHE 101 TEIEE 250 g DELBHE L
BLL. OTSA (0. 40. 100, 250 mg/kg GHE/B) ZFE 1 AL RS
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I BERLT 5 £ TOE 43 HRAREBRFEDRE (FHEE) L. 556
neReE (F) O3 bEENSIZERELZEESITEERL, £% 8,
15 ET 21 BIZ#OR® FoR M~k & 2 FFRlgIcFE L& (Zh
FNEE 13~21 L) U, 72Y o F R8BI oW Tid Fo B8 & REE
DOREFA%E 105 BETITo BRI R TIRBEER SN TWS, £
. @%%\Foﬁ@%@yﬁ&_ﬁ%/wx Z AT REICE RS
LIEhole & ENTn3, EEICOWTIE, Fi1® 100 mgkeg KE/H
P EDOBEFHOMRE CEBELE 3B 5 9BICHT TREXTD bk &
ENTWVD, RREZBW T, F1IEEB O 40 me/ke KE/A L EOH
E#H TR pH OBFFTOET (A0.1~05) RAbiien, FARFMEET
BN Tm L aN TS, REOHREHEERTEVREIZDS
Wik, BEEERD., ARTHE2{BZDLREho72R, EaTiids
21 BUBROREHOHECREREE2 Lo TR LR L ER T |
Do & 105 H @ 100 me/ke RE/AFERFORE 1 IBE T 250 mglkg &
B/BREHOR 2 ILORERICEMZBREEOBIT LREBEREBRD 5
Ntk anTnsa,

Fie, IR TEHEEE 175 gD SD T v b (Fo) (HBERE 40~50 T, i
38~50 L) {Z OTSA (0. 2.5, 25, 250 mg/kg {FE/H). OTSA (250
mg/kg KE/H) HHEATUE=T A (I%ERAKES) 3o B Y voF
FU oA (5%) % 100 BEREERES Li-RBIiCHERL 1: 1 CXRE L. M
WOWTIIER, HERUHBHEF RS 2HEEL, SO0 EEY

(F) IZ2oWTHEERLE D HEEMD & RIROBEREZ1TV, I S8EE
ME 2 ILE S0 PCDER A% 8 HXIX 21 BIZEF L, BY o F R8ic
DNTIRAER 105 Bz ¢ ETRBRAERBINTWD, TORE, Fo
DEFAIFR D NG A= FL OEFREICEBEMNEORSICHELE
BRSO 2o SR TW5, HEBEROREW ~DEEL 1
Tik., OTSA @ 250 mg/kg KRE/AREHICBWTAZ1IBET40D
SESAFEIREME L AR 4 BOKREDREIBROLNZLENT
W3, £% 105 BOREMIIZEB W TS, 250 me/ke RE/ AR SEOM
HET, B{b7 =0 AFABREOFEII P O THRECRENRED
bhic b Eh T3, REOHBREREEASZOREICB N TL, £
% 8 B F1® OTSA #E5# (250 mg/kg KE/H +ELT VE=U A
I%BUKEBEESEHZR,) KBV TERARUBEINREORAERICHER
BERFEO b/ S T3, BiEAlL. XREET 6/30 L, 2.5 mgkg
{RE/B 58 T 5/30 IIL, 25 mg/ke RE/ B 2 5.8F T 11/30 L, 250 mg/kg
RE/BREE T 14/30 L2520 =8, 250 mg/ke {AE/B +1E{L 7
YEZU A 1%RAKEERETIX 5/30 ILIZA BN L ENTNWSD, i,
BERERZE & UCiE, 2.5 mg/kg KB/ B#R5BCILEHEN 1/30 [T, 250
mglkg R EH/H#GS8E TREEOBIT LIRS 7/30 IRIZRD bh iz
B3, 250 mg/kg RE/A +HET VE= Y A I%POKBEHTIL ILHER
HoREholEN TS, Arnold Bk, iﬁﬂﬁ‘i’/%-—-‘?.b\@{#ﬁﬁ |
WL BEEOEREVBERBELEORENBS LEELFERL TS (B
B139), £ZEES L LTIE. XFARIBIT S NOAEL # 25 me/kg
EE/R & T L,
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(c) Arnold 5 (1980) DT v FERWW"HEITH-HHE (B8
IARC73 B Tf FASI7 IZBWTHBIHENRTWS EE® Arnold 5
(1980) D& LIL, 32 BEED SD T v b (Fo) (BHMHES 50

L) Iz OTSA (F¥i4 100 ppm KMGEZ2H) (0. 2.5, 25, 250 mg/kg

{KE/H) XiX OTSA (250 mg/kg KE/A) +HIL7F=T A (1%)

FEOKERS (BHEER) L, BERM 90 ARICEBHEATHEREZ 1:1

T1HEBARE L, FiE, HERUREZR T 42 BE TREZHMRE L

BicEBTHELLIZ. BN REM (F1) (REEMEHES 49~50 L)

oW Th, A 21 BIiBEAE., FolRAEOREL 127 BE TREGL

EBRICLBTIRBERESN T D, TOFER, 250 mekeg FE/A

BERIZBWTARER RSO, 250 mg/kg KH/B R 250 mglkg

FEE/IB+HRIET 2= b I %BRSHICBWNT P REMOLEE 4 BO

EEOEKMENRED bR LEENTWS, FOIFEH, EFEITBED T A—

FIZBWTHBYEOREICEE LEZE/IMIIRED N Ehofoé &N

T3 (284, 9, 98), AFEES L LTk, ARERIZHIT 5 NOAEL

% 25 mg/kg E/H L FEM L7,

(d) Colson & (1984) M5 v FRAEMSE (B#E)

E3iR®D Colson & (1984) OWEFIT LVE, HiE Wistar 7 v b (%
FE20 C) {ZoWT, MRBEDIE) OTSA (0.1%) ZELEHRETIFHY
BEL, MIE 0 AN SREEMA L, 1R 20 BICHTHM LT, B
ROBRFHEDCERE (BHFEER RURAERZHZIBRPIERSNH
T3 (BF140), AZFEES L LTE, ZBEIC DWW TITRBROHE
MRAREATH D | AfEORBREICE ST NOAEL 2FFMm3 5 Z &
PG AR LRI LT, '

(o) FE4% (1998) B v FREZE SN - S BEBESHHSRE (FE)

EROBEAE (HE) OFRR I EERFCEYEELEERRBRICEK
i, 8 ED SD T v b (FEEMERE 13 L) (2, OTSA (0, 20, 100,
500 mg/kg AE/H) %, HEICR U CIIACEIAT 14 B, ASECEHIIT 14
HEEOREIMATHE 14 BE O 42 B, MEZa L CiEsehieT 14
AEECEE 14 BBOXBEHEZETHES 3 B THRERORSs (B
RIEE) L, Bbhz Bz WE 4 AR TIRERESEME - £

AREHERBREREINLTWD, TORBR, #HEpiconwTit, &
B. BEBP., ZHs. SR UEBICBWTHEBRYE OB 5ICBE LTt
RO LNRPoToE ENTHWS, REMIZHOWTIH, FBEBREEILALD
Nipno7oii, 500 mgke KE/ABREFIZBW T, HE 0 BOoEE,
AFRERCERHESRENET - BbERERL, WEOBRUV4HD
HHAFEREEOEKERE DN LS TWA, Bl D, RBREY
Fix, ARBRICBIT A EMEBLEERICIR 2 NOAEL %, BEMW) CHlfrE -
HiZ 500 mg/ke ZRE/H., REMH T 100 mgke EE/B L LTW5 (2R
126), AFESLLTH, FRBICBI2EWEELEEHICKED
NOAEL %, HEWMCHEkELE LIABRBRDORESEHETH D 500 meke
RE/B. REMW T 100 mg/ke E/A &L 5HH L7,
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(f) BE£4E (2000) OT v FEREREESHRE (B8

ERoBEAE (HE) 0¥ 11 FERT LEDER S EBERIC
FHiX, 9D 8D 7 v b (FEEMERES 13 [E) 12, OTSA (0. 4. 20,
100 mg/ke KE/H) %, X UCiRASERRT 14 AR, SEEIEH 14
AR OREHRETHE 19 BRIOF 47 B, MEICH LU TIdxcERT 14
FHEUCERER 14 ARORESMZECHE 3 BECHlilRn#s (B
HIEE) TH5MSEMEERBRAEREINTWS, TORKE. Bz
DU, R, B, T, SRR UWEICBWTHERBEOR S
BhE LA LR oozt EN T3, Bz onTit, &
7. —RREERCEET R EBIZ DWW TEBRYEORESICEE L
LIRZED LN ENTW5D, B hX v, RBBYE, AR5
TR B ETERAESMICME D NOAEL %, HEM THERE X 1T 100
meg/kg AE/R ., REMTH 100 mgkg AEH/B & LTWA(EHE1 2 8),
AEELL L TH, ARBRICBIT A EHBLEFMHIZES NOAEL %, £
g () ROREHONTRICOWTHLARBROESHAETHS
100 mg/ke K&/ B & - L7z,

b. PTSA
(a) Colson 5 (1984) O3 v FERAESHHER (Fi8)

L3k Colson & (1984) DMEFIZ L IUL, FHE Wistar 7 b (&
BE20 L) 20T, RBHOIZHN PTSA (0.1%) %?Eéﬂ%%‘é‘éﬁi%
BREL., FIEO0 BNSEREEZFRLB L. FIE 20 BICFIZEIHE2ITV,
RORKREFEEORE (BAFRE) RUBRAELLLHERIER X :}’b
TW3 (BB 140), ZFELE LT, A W TIIREBRDHE
MBTRATS Y | AHEORBRBHEICESVWT NOAEL #F#+22 &
LTE RV RN L,

(b) BE4H (1992) OS5 v FREFZEEN - EWHEEUHSEE (B8
ERDEAE (HEF) OFRR 3 FEREFLEYEREMARERICZX
v, 8 WD SD T v b (FEHERES 13 D) (&, PTSA (0, 120,
300, 750 mg/kg {KE/A) %, HEIZx L CIIAECRT 14 B . ZRECHARS
14 HEERUSREHFR T# 14 BRI O 42 B, #Eiow LT
A1 14 BEEUERER 14 B OAZEHMEZETHE 3 B £ THRERO#E
(BRFEE) L, BohREMEZMTE 4 Bic LR THIRERESMN -
AERAZMHEFERBPERE SN TS, TORE. BEMIZ OV TIL,
750 mg/ke HAE/BREBEOSHEE] 10 F10 5 b 2 FlOSEIRER R E T,
WTFN LT 2 BETIZREAET LIz SR TS, F0IEH, KE,
BEOR, SRR UWBICBWTHERHEORSICEE LA LR D b
ol EhTna, REMZ>0 T, 750 meke AE/Q R A
THARDGIET., WE 1 BOHMAFREECRKMENRTED L INT
W5, ZHIZOWTREREYEIX, 750 mekg FE/HOREIZL D4
I EBECEER VRO TENEETMHSEL X5 /et
RBENE & LTind, PEXb, RBREYEL, ARBRIZBI A4
BAEFMEICR D NOAEL %, HEMI R UUREMD & b 12 300 me/kg {KE/
"THELTWA (BR129), 21:%3 ELTH, ARARIZBIT 5 4£5H
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RAEZMITR D NOAEL %, Hai R IR &EHmov "3‘2}’14 =T 300
meg/kg £E/A & n?‘ﬁﬂi L7,

c. OSBA
(a) Lederer (1877) OS5 v Fﬁiﬁ:’l‘i‘iﬁ (Fi8)
IARC22 IZBWTHBIRENT WS LR D Lederer (1977) O#EIT
X hiE, & Wistar 7 > b GRHEREEB2 L, #EH 24 L) I, OSBA
(0. 0.1%) %, HEHBRY2E L CEERE L, FR9ORBAET20H
ICHEETREITY, BORIE, BRAERUVHEEROCHEF I
RoKERE, HERCEFEOMBFNREZT IRBENRER LT
B, FOFRER., BREERUKBERERICE(LII oo, BRIEN
TN RE, BEER CHEAEOREENE(LICBRDTBHOBINMARD 6
hid&hTtwn? (BR33, 137, 138), IARC22 Tix, &K
BRI OV, RMBHETHEEARD LN TWE I Lk, MR
BRELOT—F 7577 FTHDLFRESEEZHRCERVWEIhTNS (&
HB33), AZBESLLTH., KEBEOHRENELBIRBD LN L
T ARBRBREICONT, MABEFAIRELOT—F 777 M THSFRE
HEHERT A Z R TERNL O EE L,

(b) Colson B (1984) DT v FEEZERE (Bi8)

EiR®D Colson & (1984) D&z Ihid, #IE Wistar 7 » b (&
FE200) Z2WT, HEEEOIEH OSBA (0.1%) ZEERETIHEY
FEL., FiR 0 BOEE 2B L, FiFE 20 AICHFESBRZITV. KB
RORRFHEOERE (BEERE) RUREERZLABRBRERSN
TW5 (B2B140), FFRESE LT, FREIZOWTIHRBRORE
FMBAHTHY  AREDORBREEICESWT NOAEL #5452 &
ETERNEHBT L,

d. PSBA
(a) Colson & (1984) MOT v FHRAEZMHERE (BiE)

D Colson & (1984) DEIZ I, {FiE Wistar 7 v b (%
FE20 ) IT2oWT, HBHDOIZH PSBA (0.1%) *»EEHRSTH%
FREL., HREO0 ENOHREEEHB L. FR 20 BICHFEDNRZITV. IR
RORBKRGHEOERE (BAFHEE RURBAERZLABBVEREIN
TWa (BF140), REES L LT, BFEIZH>WTERHEBRDRE
FABREATH Y, FREORBRRICE SV T NOAEL & METHI &
ETERWEF L7,

e. CBSA BT CBSA-NH,
(a) Lederer (1977) M5 v M RASHRR (i)

TARC22 IZRBWTH B A &N T3S ERD Lederer (1977) O#HEIC
S, TR Wistar 7 v b (CoBREE 52 IL, #|5-F£ 20 C) T o CBSA
XX ocCBSA-NHs (0, 0.1%) %, fHRHIFF 28 L CTREKREL, &
&9 BRT 20 BICHFECIRZITV., BOWRIRE, BRREERUVBEE
E0HETCICERROKRE, BERVCHAROHEBRZARELZITOR
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BOEBEINTVD, TORE, BRER (CBSARSHEKRL.). K
IR E B ORI I R M2 K G, MBIRE OB OB EZENELICER
AEMoENARD L ER TS (BE33. 138), IARC22
T, ARBRARIC OV T MBHETLELEBRED O TR I e b,
MEEORELO7—F 77 7 b THATREERIHERTERAVWEER
TW5 (B3 3), RERESL LThH, KEFEEDOREFMEINE
Do & TARRBREIC W, B E o7 —F7 572 F
ThHATEELZHRT A LB TEXRNED LML,

(b) Colson & (1984) MT v b HAEMEHE (Fi)

EaR D Colson & (1984) DFEIZ LhiL, H4E Wistar 7 v b (&
B 20 L) 122V T, HREEDIE M o CBSA (0.1%) XX prCBSA (0.1%)
PREARETAREREL., R0 BNLREZEKE L., HFE20 A
HEGREZTV. REOBKGHESEORE (BHEHER RURLEESY
HROEBRBBEEENTHDS (BR140), AERL L LTI, AL
EOWTRRROFEMAFTATHY, AREORBREBEIIESNT
NOAEL #7252 &iXTElan L Hlr Lz,

(5) PLILS U
D vyhyr '
a. IOAERAWBERY \GHE (LLNA)
Warbrick & (2001) @3REIC KL, 8~12 @l CBA/Ca w7 X (&
BE 4D 1oAY (ME 98%) DMSO ¥ (0. 25, 50, 75%) 25 uL
%3 A EESIZRREL. BE5 5 HEIC LR TRV 1 ERR
BEBINTWVWS, ZOFR ARRICBITSY» U D EC3 EIT 75%
BThHY, B ETHoTmEENTWE, BFR141)

@ TH
a. ELVEY FERAW=TXIEE—- 3 8B (GPMT)
SCCNFP (2004) o#fiEEICBIT 25[BIc LuiX, Quintiles England
(1997) iX. BIT (& 79.8% (ZDIEHK4y 19.2%)) 122\ T ® Dunkin
Hartley B/ I (RHFREE 10 L, REF 20L) ZAVewF T IE—
a Rk (OECD TG406) (ZfE1EE 0.1%[EW. BAE2 BB 20%ET
ERBRET, B 10%AZEE B 2EBLTW5S, Z0OE. BBERL
fTFIBE 24 O 48 BRI & HICHRSEEO 9/20 ILIZBERIGH & Bz =
EnD, BITICHPEEORBRIEERHD E LTS, (BFE70)

b. ROXREHAWREFRY L /AHHE (LLNA)
SCCNFP (2004) O#MEZEIZBWNTHAAENTWS Basketter b
(1999) o#EHEIz Lid, BIT oW T DT A EZHWEBFTY v gz,
BRAEBEINTEY ., EOHER. ARRIZET 3 BIT @ EC3 fE43L 10.4%
Tholod LTW3D, Basketter HiZ, BB YFT77Y )48
(CMI BT MTD [Z2oWTHEBRFEERLTBY ., Z0OER, £h

© LLNA IZ38VTEA Y L EAin 2 v o #ho 3 5500 & % 5 O 452 R,

104



50 EC3 EiX 0.01% K& 2.0% Th-T-L LTS (BE70, 142)
Z B LLNAWCBIT 2 EC3H %2 AV Mzt S REME S BRIC T,
CMI IV SR BEIC B I D2, BIT iX8BVW EEREEYE
oS hd (BR143),

(6) ErIZHITIHR
@ BREICHIEENAR

BRI RDEFENAMRLE LTUTOL S RBERSH D, 2B, BRFA
FIZBT SBMEICR SEEMAROMREN, [ARC22I1ZBIT 55 A Xl
Kessler (1970), Armstrong & Doll (1975). Armstrong & (1976) T X
DEEINTND (BR33) B8, BRFEBEFEDOIF A 7AF A MI—RAD
BEBRAEOFNEEZ DRATRREDEEZEZONDZ LEDD, YEHREIZOWV
THRAFMIZBWTHWRWZ L & L,

a. BREFICREIEFNERE

" (a) Morgan & Jain (1974) QA FFITH T HEEA— X DEFIEREFE
- JARC22 X TYIARCT3 ic BT 35 HIC L #id . Morgan & Jain(1974)
Wk, AT H ORI BT AEREES 232 6 (B 168 FIk Utk tE 74
B (551981 (B 2 FR T 17 60 I >0 TBET2{TH> 2 &
MNTERPoTEELTND,) W URER & Flp R R T v F
VT # T o e R OREERR (RAERTSLIRIE R O BV & OEREIE R otk
DLtE) (55 35 Bl (B 18 BIRU%EHE 17 #) (T2 TR 21T
ST EBTERNPORELELTNAD,) ZEIZ, BREOERXIZ L5k
R—ZDREFIRFREERE LTS, FOREE. 1EM*B2 58
AANLTHEBOERICE S 4 v XX, BT 1.0, ZHET 0.4 (p<0.01)
Tholmé LT3, IARCU—F 2 TN —71. StROEEBATL
BB OBERUCHEE (F : BERREEOTZDOMKERHIE) LizH
EMELIER LTS, (B4, 3 3)

(b) Simon % (1975) OIHFa—tyYMELO—F74 35> FHIZ

B EHEEA— A OER B ,

IARC22 E N TARCT73 iBWTH B[ EN TS Simon 5 (1975)
DOEIZ L, 1965~1971 Sl kEO v Fa— v YM (KRR
VERL) BRu— 7 A T v FMOERTEOREE 10 R IZB VTR
HEBFRE CTHRBBAT LEOE L R & iz A A MES 135
Bl (et e Lz 216 Fld 5 B, FET LTz 40 BlIZ-2WTHERSH
Eh, 41 Bl oW TIREIZERE LN RhoTn & ERTNS,) Iy
ZIER 1 B0 X SHOBE TR URREN O REBEBDORNELEREL
THEES, BEHRE ES OZERE CEA< v F 2 7 21T fmbot
HR 390 B (AR E LiEHED S B 110 FIIFETTLTE Y., 148 Fliz>
WTIREIZERE Lol LTWA,) i, BRZEDOHFIRXIZL
BIEG— A DIERIR RN ER N TV D, TORBR, =—b—-
AAEBARICBIT A2V b ) VEOBRIUES A XTI 1.0 TH
S ENRTWAB,JIARC V—F 0 7 7N — 713 AT HE OB (&,
BERVHRE) IR LEVRZIZOVWTTF—FRENRTWARNT &
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EZERELNRPOTZEHEOFIENEBRTHLZLEEHBLTWS, (B
W4, 33, 144)

(c) Wynder & Goldsmith (1977) O¥E 6 HHICH T 2HEEA—IADIE
553 BRI 28
TIARC22 UM TARCT3 BT 55| Az L hiX, Wynder & Goldsmith
(1977) X, 1969~1973 FEDXK[E 6 FHOMER 17 MaRiZ B 2 Bt
EREW] 712 # (B 574 Fil Otk 138 #) TN HFRER & Rk,
MR, ABRUYAHEER (EZE, BEEXIIHETRE) Ty FrrzfT
- 72 AR ORRBE R & B, EEEIC & AR S— X OREFx R sE 2
ERRL TS, EFAO > bE FRAATHIEROBRBRERE LM ESH
7= 163 il (B 132 B O&ctE 31 61) &. W 2% 153 # (B
124 FIR Ut 29 6) 1oV T, EERATHIRBOBRIZERS A
v Xt ARG KR WEHLEEZA, Wihth 1.0 2 TE
o7z & LT3, Wynder & Goldsmith iZ, ¥ 7 J I VEBEEIZONT
3 KETBIKEAIN TH L YFERENSGURME TEBBENZ &0 D,
FROREEBAMEARSHD L LTH, YZHATEBWCINET A2 Z 21
WEETHD & LTWB, IARC V—F 2 F 7N —7rk, 17 HERHOE
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7 ETEEINTWD, BEMIZIE, Fi, W3, BEEHE. BE. &
B, BERABE., RxRNVX—EBRER AWK OB & ) o T 354
HFIZ oW THRBETo e L TERBESET U RT 1 v 7 EURSH A
Efp T35, ZORRE, 2 (EF) XIIAR GHR) o 2Em»
RERIZBIT Y 0 ) VEOBBEBRICHR S 4 v XX, BT 0.65
(95%CI1=0.25~1.68) ., BEIEE T 0.19 (95%CI=0.08~0.46), FE&
JE T 0.71 (95%CI=0.36~1.38) TH-oTzt N T3, Bosetti B,
FRAEICBWTH oI ) VEE2E AT HEREOERICEE L BiE.
B X FEMEOREDEMIBD LNV ERHRLTVES, (B
B153)

b. BERREIZHRD T OMOBERHE

BRI R ABEMRE L LTUTOX > RHERDH D, B, IARCU
—X T IAN—FE, T LE—RANEF CORECROCEAERLREICL
ToBFSRIC OV T, D — A ORI 5 5 AT HRRREBEE O &1/
SNZ & DA OMOERET (BE, BES) ~OREOELD
BELZTAI L, i) EFHNREORER IRENRAEROEMRP
BEEROKTILESTATEERDDZ Enb, o b ) VEHOERIC L
LEMERAEREDE BB T A ITIIREIR 0TIV & 2184
LTW5a, (BHE3 3)

(a) Burbank & Fraumeni (1970) : KBICE T 2BEREFRTEOREBT
1k
IARC22 iz BT 25| HIZ XiviX, Burbank & Fraumeni (1970} 3.
1950~1967 FDAREICI T AEMBRETEICOWNT, EMIE RUE
BCHRBLT ol LT, ERMEFAOREGEEEZ ST L TN, FORE.
ATHBERE (FELTHA 77 IVBERTY v B Y VED 1001 BE
By BHRICELSEBAIN 1962 ELLIEIC BT L BREAE{LITRD
BINEhoTmE LTS, ¥, 2XT 4y MHEF=a2—3a— 7
R B EMERAROFERMEN OMEREEIZ DWW T HHARELRELITR
Hohiaholod LTV, (BE3 3)

(b) Armstrong & Doll (1974) : 1 5 SV FRUSGz—IWXIZBITRE

BEFRCEOEREL _

IARC22 iz 817 35| Az Iiid, Armstrong & Doll (1974) X, 1911
~1970 EOA TV FRUT 2 — A XIZBT AEPEFE T ROV
Takr— b EERLTWD, FOBER, BERECLEOWTRICE
WTh, Yob U CBEOMBEE AL X BRI T Z=RE m O Rk D 25
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fLIFBD b AEdoTe e LTS, (B3 3)

(¢) Jensen & Kamby (1982) OF 2 <— Ql—Blﬂ'éﬂﬁﬂJ'l:FHiE:lﬂ‘
w3e
TARC73 iR B8 Hic LiiX, Jensen & Kamby (1982) X, #b¥E
RRDOT=DY o 7V FERED 4~5 ZIT8M L7z 1941~1945 F£0
Fre—JIZBWTHAE LEFICBIT ABREREIZOVWT, 20 10
EFNMIHELEFCBI A EFR LB LI-LE 25, 34 BMELTOHEILE
A% EREITEMHT 1.0 (95%CI=0.7~1.6). T 0.3 (95%CI=0.1
~1.0) TholzeLTW%, (BH4)

c. TOMOEREICRSEERNR
(fa) Auerbach & Garfinkel (1989) OEREEEAZAV-HEMRE
. FAS32 iz BT 23 HIc L #iE., Auerbach & Garfinkel (1989) i,
C BRI oW TCHEEBFRZEL GARRBOK%, REMREOBRER USEE) -
o BRFHEIR TV 282 HERE| OREBAERIZEA 6,503 BiEEREL. AL
HEREOEER L EMBEIT EEOE E OMICHEBIEFED bR o
LT3, BE22) '

@ F0OihOEFEHmR
FAS17 izBiF 451 iz XX, NAS/NRC (1955) . oAU (04
~0.5 g/ A/B) % 15~24 FEER L ERFESICAEEEZEIRD IR
hofzl LT3, (BR9)

IARC22 i35 A3 A L3, Stone & (1971) 1. BHEEORNT
HEE HEE Ui=&ciE 975 Hil k. BB E O H 5 Fit % HEE L&t 247 Hilic
DOWTHRAELZEEL TWD, ZOFEFE. 1959~1961 &, 1962~1964 F &
U 1965~1969 Rz HPE L - B IR I A THRE A ER L T 23k,
F v R OMBHERE O H 5T E HE LEE T 14/79 #] (17.7%) .
26/115 ] (22.6%) KT 19/53 %l (35.8%). HHEHRORO-FE2HEL
7B T 978 Bl (11.5%). 35/242 %1 (14.56%) KT* 141/655 ) (21.5%)

CTholkl LT3, JARCUY—F U F A A—A3 - b BHEROH L F
HoOHEIZRSZy X% 1.7, 1.7 RV 2.0 LEHLTWS, T0EH», [T
B ORIE] OFARN, AT HBERE 2B L8074 T 10/185 #1(5.4%) .
BE L TWARWEEREOFEET 15/790 61 (2.0%) THO, F - [EFFfISOR
HORERN, FNFN 9185 1 (4.8%). 12/790 B (1.5%) ThHolz L L
T %, IARC UV—F 77 N— i, Gfe, HERE, BE, FERRER,
HEBRFEIREIZOWTHERZ EN TRV &, ATHEBOERDE
EZOWTHBENTWRNI &35, AR ROATIHERPOATH
REHER DB R~OHEBIZ>WTHEREZHT LI TERNELTWS,

(ZH 3 3)

IARC22 iz BiF A5 Az XL, Kline  (1978) X, BRWE (Eik 28

BATE) Lokt 545 BIZAES] & L. SERES & KA BRErEEROED 2
RERIZRD X5 8=y F 7 &i{TolowlB (iR 28 BEHELRME) 308
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FleEEiZ, o U rOBRICOWTEFIRBIFGEZ2ER L T35, AAKR
VFDOROERERE. BIEKE, ABRUEE LB WT, EF &R
& DRICH B RET - 7o i3, BRI & CSESIR ATER O F A g
PIZEL , BRI ZIRAZAREBII s TWEEREFM LY
Mofel LTS, ZHLEZEMMTE CFESRAIZ YW TITRER 2 &R
TWRNE, B BRREOFER, MER, BERVCEREIRSDWTIRSERD
VAT 4wV ENRGITICL VREEIToRE LTND, FOBE, o)
CRERICR D Ay XHeid 0.94 (95%CI=0.5~1.8, ZYEBEERF 304 Th
o LT3, IARC V—F v 77— 1%, ATHERTMEE - &5
COEBRIZOWTERZ IR THWRWZ &, b U DERER EREY
GERATHEIRT D) RELMCSATORND &, RAKEREORZ R
EEEOBSITITEARLEIIRVEE O BHIZRET 3B 68 H 58
FO LIERRHRBIZEENTHWAREERD S = &%#‘é‘%ﬁbfh\éo (&
&3 3)

@ ZOMmOE MZBH35E

a. YvyAHhYHE
Taub (1972) . EFIRE BRI, “H‘Ji")/iﬁ%@?.}l/‘ﬂ‘/'}"'\
FOXREFEBUI—RBNCERE, HLBEEIC T VX —RIG&5I &8 27
ARSI LEEMLTNS, (BE9. 154)
TARC73 BT 25|z I iX. Roberts & Renwick (1985) X, v k
15 Flictro )R DA (0, 1 g/ A/R) & 1 HhARHERE Y, #&#
WOBBIZRIOA L Phy (v F—A0fSH) #ERRELEL D
AH, MBHEEEBEHLOBMICARRELZRDRIoE LTS, (2R
4) '

b. A#ity

Chew & Maibach (1997) ®#&EIZ LiviE, BIT (0.002. 0.01%ZAK
BHECTo L7 o 0QI%EREVED V) B EEREORVE
e b6l (18HEE) OLBXIIEFic2 BREEMT L. 3 AEXIT4
B BICHEZITV., BHEEEIC 3 BfEMA L, 3B BEXiZ4 BHICHE
BITO Ny FTAMRERBEN TS, TORER, 0.01%LL T DR TR
BRIEEE T LAXR-RIRE2ELEBFRBED R &R T
3, 0.1%DBE THENC BRI & Sz 10/56 FlIiC2WTHBT 2T &
ZA, Db 9OfRERMEE &, BS 1 FIOBMRISIC oW TR, BET
BHolrZ b, TUAF—FRTIRR EEMEHC L2 OTHB L
HEESNTWS, Chew & Maibach iZ. BIT iZ 0.1% D T 5 SRl
PHTHIL, FRBREMTICBWT BIT IZBEEFR LAV L2
FLTWA, £/, Chew & Maibach iZ, Bili& BIT oW T ORMERSE
IR D EFHRER PN F 7R MIBTAXE 15 B> T L Ea—%
EiE L TW5, TR, ARRE. RHEORE, WWMHEEOCBERR
#H, BRBRORERE VST RERDH D Z %05, BIT B EERIEME
FlEBITRALAERT BIT OREHEOFTEIZSWTERIHEATY
2w, (BfR155)
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IT.

@ b MzZBTHIAMRADEELED

BEDOEEY, AFLULZBERBICEIEZRMEOIE S A EOEF xR
RICXBDLDOThod, oY AFRROFEICOWTHENICHER 2
Eh. YEERIC X 3EMESOREIEZLI Ty AEREEREEERLE
DIk Howe & (1980) KR Cartwright & (1981) @ 2 OB THD &
BZbhi, Zhb®5 5, Cartwright bOHEIZ DWW CIIBERER—AD
AETHL-OHBOE BERFATH S, AL FAREX—RDHEETH S
Simon & (1975) B Najem & (1982) OETIIA v XA E M
ERRD TR, —RANTRBES— X OFE LR/ OEEER S B L&
ZONBN, —MBAODORBHELVIENPLSL, TRODERENLY A
VIEOBRIZE ABEWESOREROBIMIC D W THELAEREER DL

EEETHD, —BAREGRLE LERAECB VT, Howe b (1980) @
BETEY oI ) VRERIC X DBEMBOREITR D I v ALLOBMNHFE

HHENTWBD, Meller-Jensen 5 (1983) & TX Risch & (1988) D4
TIFABRENIR O LI TELT, BEWEFETLIRRER-oTHS,
Gallus 5 (2006) FUFf Bosetti & (2009) DE Tk, TS OHFEL 72
BOREEIRDE Ay HIZHOWT, o U U EROBRICEE L -8R
B BIVTUNRN,

FOMDOBEREIC RS EFENRICHZIBEIC OV TR, T LHRENR+
RIRBETFTA T2V bOo0, o U EEATHEREOBERIZES
FEREE - O MEEREEIT LR E OB E R T 2 RITE L TR,

BEDRLELINCRDERFEL LT, BHERREERCHRTEILRS
G RAFFAERE R N TRBY ., fIFIEBWT 1.0 2 EFE 34 v XA H
EEINTVWAERE, BEARFIZOWTHRER TR TWRNWZ &, o)
OEBROBEIZOWTHEBINTWRNWI S0, o ) EOERIC
LBFETONWTHEREITO Z L IIRETH S,

O, BERMBLUAOMBL LT, bV U BEEOREFERIZLS
TUAXF—RIEOARBEZER LR ERL LN, TR ER
BEPODHBICLDIBLDTHDH L EHERLE, Yo ) VEEVTENLD
OARFHID 5 5, BIT 120 TOHFEORIERIEE S B B8, _hi&-
BRIEEIEOOND LI RERERBIIBITIARETHS, X&FAS

TH. =330 ) VEOFRHD E L TROBRENIBEIZ MTZD
BEEEWCICECKEELCRERIERBIT 3 EVWERBREPEE L2, F0O X
HIRBEHITBWT, b b BIT 28 U THEICBEE 2SI VWb o
CHIBF LT, L EEZRE L. SBROTMOELZEE 2 . AFEES L LT
B oY CEOEME E L TOERIZBWT, 7T LA EOBRSITIRWD
D LML=,

PLER D REMICHENT 5 &, AZES L L TR AT LEENARE
OO E MIRBHRMEIE, ¥y Y VEICOWT, —RADERICES
e EORREE b b R 5 REEUE B TVRY &1 Lic,

—BHEREDHEFF
1. RBEICET5EME
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RETIE, T oV Ay A X B (o b U, Ty
YT UrE=GL] FOTH oAV I Uh) EEbic, Q) Bk

(BE1F L AHTEEVY B ) e LT 12me BLTF). BE - £ -AERER

(RS ER S 1 HRHZOF oV e LT 20 mg AF) RO A&H

(—E&4bEVYy oY e LT 30mg ELT) ~OHBERNE LToHEM, i)
EH IV IRTNDF 2T TNEONSED R UEEER, (i) Fa—Agrd
L DRGSR R O 22005 HE ORFFE L <iXGv) 7 Lb—o3— Fou T RO EBHEE
EV o ANTOERZRBHON TS, (B2, 20)

NRC (1989) O#EIC LT, KEICBIT S 1987 EDHBEEHOY v Y v
N TEROY v Y o b ADEERIT, FAEN 12,800 BRUF B
5,806 kg) B} 579,000 R K (#9 262,634 kg) L HEEINTWE(BR156),
INHIIZDOWT, 1987 F (PR OXEEBFEEAD242TFA (BB157)
RU365 BMETHRL., BEZRT 20%EEETHE. oy )b h0.05
mg/ AM/B, BBV F R D A238mg/ /B EEHENS, '

2. Bz HERE
EU Tk @ o bV o BRICEDF RI DA, B OARTILT Y
LiE| (E954) 1. HBHEEHE (80~100 mg/L BLF), F¥#— FE (100 mg/kg LA
). EFEE (80~1,200 mg/Lkg)LATF), EZ I IRXTAFTY A2 | (80
~3,000 mg/L XiZ kg BLTF) ¢V o/zBm~DOHKEEE LTORERMBED SN T

W3, (BR2, 21)

KEBRAKERRE (1993) I X 3EKE BT 5 EERN— A TORIMBER
B (1984~1986 &) SAEHREGICLIE. s Yo bV v OfE—RER
BiX 122 mg/ A/A. B0 (o BV A Th] RO (v B U Ry
7 A OWE—BEREZIWVTNLD Omg/A/BEEN TS, (BF158)

BRINZEE & (2001) OFEMHBERERFEREIC IUE, BINIBIT 3R A0
Jm% H;‘/w VAFPIZEDFT R A, VLRI T AE] (E954)
MR K— HERE ((HaeghoEGERE] X RReLEMELERE
BEHEJ) X, ADI (5 mg/kg AE/R) #B2RNEENTWS, —F, $HlROA
REK—BIEREIX ADI 28R T3 LEEShEI NS, HE, 7%k
CT7 I RAZBITS THBREBROERNE] X [HRERTNEERE BE)
TEY LU HEERE L OB {Thll, FORE. é‘::ﬁ?&ﬁ%&ﬁgmwlwz
~51% THD EENTVD, (BHE159)

3. BEAEICHITHIERE
%M%F%/ﬁ)/ﬁwvaJm&#@rmkﬁﬁr&%tw FAEIC
JARERET —Fix720, BRiC iéﬂfhé%M%F%/ﬁJ/J&UF#/

FIV I oAl OFREZEICOWTIHUTOEBY THB,

=y bRy FARITL D b—FNF A Ty PREZF 4 —DOER, B

NoDY B RV D AOHE—HERE oy bV el
DEEHE) 1%, 1982 4T 0.906 mg/A/H, 1987~1988 £C 1.11 mg/A/H,
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1991 ¢ 0.859 mg/ A/B. 1994 55T 0.416 mg/ A/H, 1997 4T 2.88 mg/ A/H
LHEINTNS (BFEB160), /-, 2001~2003 FOEE (&) XHHE
FERR 2006 FEICER L0 RZEICTOR Iz~ —7 v bR T
v bFRICXB b—INF LTy PRET 4 —OFER,. BEENLDOY B ) )
FY T AOHEE—BEREIT.1EUEOESAOT0.19mg/A/B,1~6 7 T 0.06
mg/AN/H, T~14% T 0.11 mg/ A/B., 15~19ET 0.12 mg/ A/H. 20 LT
0.18 mg/ A/A LEHEIN TS (B 161),

—5. EEEX—ATOEREREBRICLIVI, S8 o H Vv R

oY b vs) OFE— BEREZFNLEH 2001 4 T 0.0015 mg/

N B (F2.68 mg/ A/BUD, 2004 £ T 0.0017 mg/ /B UK TR 4.96 mg/ A/
e mE TS, (BE162, 163)

V. EE#EEIZSIT S5
1. JECFA =8+ 55T
(1) vyhyY & ‘

1967 F£DFE 11 BEEITBW T, JECFA iX. VvV vV EHozetizon
THRHL. $uyF V> (1% ; 500 mgke HE/AHY) © 36 BEK G 2 4/
DREERETT v MIEERERH NPTl b, oV I
FOF MY TABRTEIANT T ABIZOWT, MEEH ADI (unconditional
ADD 3 0~5 mg/kg HE/H, FEAEERMAOHICER TS T&iEfF& ADI

(conditional ADI}} 5~15 mg/kg BH/BEZREL T3, (B 16 4)

C 1974 FEDE 18 FEHITBWT, JECFA X, Vo B U Y oA B% ik
T5%BIRAL WO BAESZBRELE 2 SORBOLAITBWTF v  ORERLEE
DERENTHWER, ZOBEROIBEIRXY b Y » IR kL 5 ke
fEF (R pH OFEMIZ X3 ADOERESE) Ldb0LBEX BT LREFEN
TRV E LT3, £, RFEEXIMIETOY v 0V AHEOEEIZB W
THELBFHMOEEENRASNTEN, OTSA XY > F U EHITEK 6,000
ppm EBINTWE EDOHENRRINE, HRE LT, JECFA X, BIEIESE
TEIE LI ADI ZEE L 2hoiz, (BE11)

1977 EDE 21 HEAITB W T, JECFA I, FERNRBHEAZ LY KA AME
HE 3 HRICBWTHET v MNIBMEEREOCFREREMBRA LN EINT
WAR, ZORRFELCOVWTOEEREREARA T2 THIZ LEEHLE, 2

16 BEECBWTF a2—~ H AOHEENIIRE, BW7A 2 — A E0EHRERRRSIZL A Y THD L DEREENS, 34

P& 10 ARG SRR, TOXRBHIESHARRIEF AT ) v AREORICRANeNLELOLHEEL,

HEROH 5% 0.1 FrEENHE LTOEEELITRELT. EHEhTHE,

17230 hoAHEE SR, BRUAORE (ERFBEAEE. SRR, Xy KHT0 FAEbhE—F B

AESBEETS FriMbol b HEELT, 165 PR ENDE LTOLAERIEEL, 3450 | ¥EDICER S, ®.

BORBEEFLOBRO 2{FO L% EFEELT, BHERTWA,

B BAEICBNTF2—A A AOEEEHIEE, BE7 Vo —ASOmTEE TSIz A Y THS L OERER,L, 81

PHEE 20 FBSEShiEE, TORESIARAREIF v Y+ M) TABEORHCAVWbhELD LEEL,
CEBEROMSUD 0] bR LCoAERIERELT. EHShTW3,

9 390 FINPERL IREN, ARLACHE BERABERHHE. FENg. A o35 I8 100 Fr3EDhE L

HELT, 200 FrERNGE LTOERERLEEL, 5B#H4 50 1 BRGICER K, RHOEEREHORRD 2{ED

4% ELIEELT. BEHEATWS,
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nNom b 2 WBROERWHOE5THMP TH S OTSA IZ>V Tk, £h
BIRCIET v MCEMEEZ R4 S €T, OTSA RE TN TWRVEEEY v
D ko THIBEEIIRAET A2 &5, OTSA BT v b OEERLERE
ZOFNDETHDFRERBE S, 7y RSO Sh0BTEC -
WTORRRNAMRR CIIEREREORENED bR b BEEHER
BOBRIC—EHERLBNARNT &b, RIFRE S TR R R A MRS
MINTEET TR, F o b U VERERA TR E—2 —L L TIRET 5 /hE
BRUBHEDOY v 1 ) VESYBNEE L RS T TREERER SN, S,
FEIERBREZNRE LIEFHRICL S, BEERA Y R 7138 Lzn
EORTILOWTIL, B4V A AOHH, AN OEFRORElEEDORBER
BEMENE, 5 LEHERARCI VAU EBKaDkD, JECFA X, W
YAV ARTONTENETO THSEM ADII 0~5 mg/kg KE/R % [HE
ADI (temporary ADI)| 0~2.5 mg/kg AE/BIZARE L, HFERRKLADS
WA LT T84+ & ADI (conditional ADI) | 0~15 meg/ke K&/ H %1
BEL7, (B9, 165)

1980 FEDE 24 MEAITBWNT, JECFA IX, o bV VIEEET & ERESR
AR L ORICEEMENTED SRV LR L EEOZEFE 2 SoRRIC
BETHLE LoD, bV VEEOWTOITF > EEE BV =3B AR
FHETOBEMBREZEA V=2 AAIBATARBRERETFERET LT N
LT, BEADIEROEEYfTo%, (ZE1686)

1982 EDFE 26 AL EIcBWT, JECFA T, HHOBERFENHELNE
FRIZOWTHE LD, ZhOOMEDHERRY 4 U VHRICEE LB
JEEORAEMOFEI L 225 b D TRV &R L, JECFA X, ¥E ADI
HWHEZ 1984 EETHERTAZ L E L, HETE/ VT 7 (FASIT) B{ER L=,

(ZR167)

1984 D 28 MISHITBWT, JECFA i%. 4{b%¥. ENERE, BiESEH
EOERICETETFT—F, ROBRUCHRE T vV M EHOBKSEIT EE~D
BB TARBER, BRATOE—F —XiIEBBAMHE L LTOYy
1Y CRITET A RBERE I FENRE L BEEERAICR T 5 HER
REMREA LN T A0 T v FREBAERBRER L VW o H- 2 ER0
R EZ 7, JECFA 1L BEECHMANBIZT v 7 U VRICEEEMIT 2 <.,
TERBRBRIIET v POBEREITBIT 23 vy I ) VFE~ORENALEICRETXR
RHOTERBRNWEDORBEYIN L O, FENESMALHED RUBRBRICEY
TiE 3% LA HIREEI S & 0 B S R BEREIEE R AR b, Fi-. H
ABHLOFHE ZRERECTH—HARRICBW T 5%iEERE (FRBRIT 1
BZEFEOHORE) I LV EREERERENBRD LN TWA L LT, JECFA
X, 1%i8EH (500 me/ke {KE/HFBY) 2 NOEL & L., ¥v WV UV ROIFDY
N L, AV TLAERCTF M) UABIZOWTEESA—7 ADI 0~2.5
mgkg BE/RFEV Y TR LERNTED L, BBEE/ 77 70FERER
L7z, (BH168)

1993 FEDE 41 FEFITBWT, JECFA T, ¥ A ) VHRICHONWTHROE
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R ELDE, (BE169)

(i)

(i1)

(iii)

(iv)

v)

(vi)

REBERERBOBERIDL, oWV T MY VAOREICEELE
BERCEER AIMNERITHES » MOESERMR LD TH DL, BRAA =
T—Z —LEBE ORI OFEFE T IZB W T, FiE R RE B
BEORARIMI AT R TH D,

EERNOERZNR pHEFTICBOTIRIEETRTOY v H U Vi
AFdELTHEET S, oV I DNAICHEEST AL 5 EFEM
MRS VE L L THE O T, in vivo TO DNA BEESHITED BN T
WY, by U AR TESRABECERSNARY, —F, £<
D in vivo RN in vitro RB THONAF v H Y o M) T ADREE
EFEBREIZ VTR, BEERSIZLARAEL L TOA F U RE
WXk abDeEFBLON, o) T ) AR ERHRERSCZ
BREERARBROBRLEFELTHS,

SEFTOERE G%LLE) oW oh Y UEIZL2AHET v FORERIT
EROBEREEMMECRERA 7T —1 g ERICHEREEIT.
RHFDFT Y ObAZ L BEORMECR pH O EFTHD, Zhid?
v ) BRCBEO LD TR thOAEEIE L —FEOLEFTIZBW
THEMERAoE—a VERAZF L, REBITLEREEROBA R
WINEE5, AEBLEFOT MY UAELOBICALNDIBERRERA T
ne—3a EROER., SEABBEA FORPREREEL TY
RV,

BEFOMRDOPT, vz 17V BBERIEREREEMIALELTNS
LREE S ED b DTN, '

Vi ) CRERRERE LCT v POHEBERNIZBW T, RIEILDORK
LT A BEBER & 2ol Z &2 X - TIHBRMEEOEE 32

S, ENPBEEREORERMCES L L7 S ERBFRRBRIZ OV

Tk, BEMSZIEMSE LN TR,

Yo B ) VRIS EENECIRBN TR, Yy b ) VEOEBRMNE F—
WADEF COBEMEERERZEMITS WS IR IATH
720N,

JECFA I, %o BV T I 7 ADREICIDHET v M TORERBEEOR
AEMEE b~DOATF—FELTRMEZITS 2 L ix@8cikizne L,
JECFA i, ADI oBFEMEITo IS0, BEECHEShY ) T |
VD AIZOWTD T v AN i#Richb 3 EHRBAESEHBRICBWT,
T5%REFR EHE CIIEFILFTEREER A LN R b DD, 3%EL ED
B EHTRA LR —V AOEE M EL (BEEOBMEZLE S HEah
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SR EBERFOREEEMMEHCD) "AarbhizZl &b, 1%EEE (500 meke
{KE/H) % NOEL L33 RBEITHBL L, £ 26 ASETEESN
T VEHRE (McChesney & (1977) O#4) Tb NOEL 500 mglke &
BE/ARELRTWAZ L bAbhE, JECFA (X, ZEE% 100 &L, o
Do EDIAY T A, ) TAEROF M 7 AED S A—F T2
T ADI 0~5 mg/kg BE/B#REL), (BEB22. 169)

(2) ) MA |
1979 D& 23 BS &I BT, JECFA I, BEFEO—EB L LTMAD
ZEHFTHET-TRBY ., PV RS =ABIZONWTOT v PRUNSW 7 AE BN
FRURRICBWTEEREROENBRD bRl b, Fv b
115 HARRERIZHT 5 NOAEL 0.3% (¥ 150~300 mg/kg AE/AFEY) &
WV EBINESEIZEBWTRE LI MAIZ DWW TO M4 & ADI10~1.5 mg/kg
#HE/H %Ez’t ADI L LTCEREL, B/ V7 7RV FLHTWS, (B3
0. 170)

2005 EDF 65 FESIZB W T, JECFARX. 7¥ T oABEESEE N —
7Homféﬂyéﬁ¥ﬁ&ﬁorw5 FOHRT, MAIREE AT IS
HEIND2HOD, XETO MA OHE—HENEK 3,800 pg/ A/ABHEZE Y 5
ADTEEFFEME (1,800 pg/ A/H) 28R L. 2>, MA ZREHEOWETH
BN EME, MAITOWTHER O NOAEL IZE-S5 B2 W il 21T 7=, %
DFER. Q) £ 23 FEFITBWTHREES N ADI DRH#LE 72 - 7~ NOAEL 150
mg/kg FE/R &, KETOHE—HERELZFE 60 kg THRLTHELBENS
63 uglkg BE/B & O~ —T B 2,300 Leb 2 L, (i) DNAEERRTO
BHEORRIIBO TERARTALNTZ O THY | EEMRIFETIIAWRE
BEFARCTHEOBRIBE SN TVAA, UDS BBRTIRMEL: STy
A b, JECFA iX, MA IIBFROERL VBN TESHIESE D
EHTHDOTRRNVELTWDS, BHRELTIECFA L. MAITDWT® ADI
0~1.5 mg/kg FE/RHZHEFTHLELTWS, BGE71, 171)

2. TARC (=B 5

1979 4 3 B, IARC V— 2 7 A—711. FERZEHREOEmO—E L
LTH oI ) AR OWTOREEZELZITY. TOoF T, O —BALDIZEBITD
BEMERALY X7 Db TRRENIE—Eod b ) VEREERERBITS
BB AV A7 OMIMOREEEEHR T2 Z L IXTERWVR, BEWRT —4
POy ) CVEBEREESERITEV D HERTEREE O T LT,
Eie, b FOFOMOIALORE & Vo Y SAFER & OBEREMEIZ- W T OEER
FiX2V, Q) BHEREOV oI ) VERET v FORBBITLE COEERES
WS, HET v FOBERICBWTEMBSAMECEREZREEE > B L
DWW RN H 5, (i) v TV A~DERAMEICOWTOEILTIEE A
ER, Gv) v M OTSA ZROEE L L 2 DRBAMEIZOWTOEENI
FEAERW, ) BET—F015iX, R Y VEICEEALND LUV
ORMTT v IV VEOBBAEICEFE LRI ERRRINS & OFEmE

i JECFA i, RAKIbBE A BROBEERY v 2 Y L RECLVEFEIALILCIZbDLEEL TS,
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BERVEEDHTNE, (ZE33)

1999 &, IARC UV—F 2 Z 7 N—71%, vy BV I U AICHONT, %
OREIZL Y RPCERINEY VBAINY T ASEREOCHIREMT KU
HFERIR L\ 5 FE DNA FUSHEDER#EFIC L -2 T, 7 v MERRIT LRICIER
#EIFBIT MR L, JARCY—X 77—, SEERAEKEICONT
%, BEOB CTRERICENEH 5720, b MIEE-SIT N5 DTN
ELTW3, EORER.IARCE/ 77 7128V T, ¥ v 4V 8HiX, [Saccharin
and its salts are not classifiable as to their carcinogenicity to humans (Group
3).: & MTHTBRPAARCONTHETERY (F—73).1 EHRENT

5, (BR4)

3. XEIZH TS5
KEIZRBWNT, oY UEIE, 1971 E£F Tiinbwd GRASHE Th-o 7
P, 1971 6 At b3 GRASHE Y X MG HIRSh, BERSTFMNER
BloEizgsh, £0—ABRES 1g LT JE'JBE@‘ZS’%@?‘*%#& b, (&
B2, 172)

19774, FDA X, &REEMEHREDT 7 =—4&E (ZLE425HMET5 L
TG POIEMIC R AR TRELIAERBD N EMEZ2HRMM E LT
FERAL IR WEERAE) &S, o)V VEHol e LToER%2
HITAEBERELL, KEHESTIE. FDA O v b U EEE FHEREC
DWTEZ M) T A (BEEIE) PEREN, BBEHEICHE2TEZF NI T A
DEEDTOND—FH, Vo b ) VREESHREGEICED TORBAMEITFEIE
ERIBEEMTONE (BH2,. 173),

CFOR, VoAV T NI DAL AEET v MNEMEEOBAREMIZRIHNR

ZONTiIE MEEBETER2WE ERREIZE LIS, 1991 £, FDA XA
FAZ 1977 ED0F oW ) VEEEBREZRBEILE (B2, 17 3), 200048
5 H. NTPiZ Lo T IBEBAYEHSE (Report on Carcinogens) | & 9 FASEY
FLwbi, DHHS »HER I, HERSIIBNT, 198106 Tk M
BAMETHD EEEMTHEEINS | b0 L LTERKINTERY IV VIR
PHIBRES iz, ZO#ERR, 7y MCRD SR BEREEORABME e Mol
EEORWERABFE CREID L ENEZLRESCLOTHD L ENTVS (B
B2, 174), 20004 12 A2, LROBEERTESRNT ZHIERT BRI
KFEENREL L (BB2, 173, 175, 176),

4. FeMiz$BI+ B0
(1) ¥vAHY 48

1977 4E, SCF 1%, JECFAIZ LB ¥ v U LEITONTO EHE ADI 0~
2.5 mg/kg FE/B&#IFTHE L LT, Fo LREZHELEZY Y
VEORGREBERMET A EBKRETHAI L, IRUTO/NERAOAERIC
Yy h Y VEERERATREITRNWIE, BRTDOY B ) VIESEOEER
BEREFCETCALE, ThICL o UNEROEFROY v 4 U IEERE FIE
TRETHIHILEVSTERBRZRDVELDTNWS, (BFR177)
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1984 &, SCF X, 1977 X LY E ADI #5422 L LR, £
D—FHT, SHBRMEBIEHMEBRL., FELRAAAELNREFEMEIT.
MEHEADI Z#RETRETHEE L, (BEG)

1987 £E R TX 1988 48, SCF 1%, FHi-RBRERIC DWW THRFEZIT- 7208,
BE ADI OFEBRMBELZD L) RAMRAFRV LML, —F. SCF i,
FENEREHOBMITBEMEEOCREAEREIMNIFE LRI ERHELMTR-
&L, 1977 EOFFEOY v 4V AFERAIRIZESH LOBERIZO2VTY
ERESRETAZ LI TERNE L, £/, SCF X, BBEH R ESERIIC
BITARBOFEBC OV TRABTRHATHIN, 25 LB REHEICA
& LI-Ea e oA b NOEL 22 8 E ADI AR ES TS D
EENDL, bIXRNROY v B Y VEBERICOWTRBNCES T B B EML AR
WHDLHEI L, (BHE178)

1995 6 B, SCF X, ZOEREBIZBWT, Vv H VU VEHiz->\WT, =i
RBREOEZEHEL OB ONEFZRMASTHE L TChRORBELZRVE LD
TW3,

1) NALARZ—FRWADHEE : Althoff & (1975) I LANLRFZ—FHA
T2RERDIZD, FAS32 T HENT e~V AR LVER WYY
VEIZOWTOEMRERR TIIBEREEORBARMIIFED DTV,
NEAZ—FRWEER BB OERIZIFAETHD,

(@) Sy MERTOYoH) VEERBF RPN AL FUBRED
EEECRpHOLEARY v ) v Z2OMAEEROTF RN D AKEIZLS
HEZ v MNEMRRAToT— a AMNERORBICIINEBTHS, BEH
< BEREYEER, REBZEERUVREFRO 7 A BEE (BHRE) L VozER
HEELTWAEEZLND, =L, oAV ) oain A5
Ty NEERBREREPAA =V m— g VEHOBRIZSOWTIEBES
PR SNTWRY, BB, a7/ 27 U /220 TE, FRBEESRE
NRWRFEDT v MZBWTHBEEROBEAEBMPA BN &b,
e L HBEMER TRV &2 Garland (1994) X > TEE &M
ENTNA, -

(i) Swv FERESERZEENOE bAOBEENE : v FOIFh, T b,
A GHERBREZZIHRIWEST,), NAAY =RV
BWTH, o VEOBRAEREIC X > CTHBEMERIFHE I,
VY, FFRIZe T RIZOWTEL, oV MY UM L DEET v MERE
~DERIZBNW T2 U T 4 0 ENAHERMEEL SRR LT
PITW3, o) VERE PEUT v hOWThoEERIZEBWT
bR EZT 2N NS, B rETy MEOBITHY AV TR
A FIC L DEMEERAEICEERD B & T, TR OEICL
5H DTS, BN TORFER - KIEOEIZL 2D THD L
EESNDd, BET v MEMEERAENDO & h~OBEMEIZOWTIE, &
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N5 L IEEXIT LV bDOD, FEBREICTEETE TORND &
& SCF . MERM L TH o b U LI L 2RSSR A B % »
AU O ADI OFREWCBWTEETARZE T35,

(iv) Sv r2RWZHERICHHESHERIZH TS NOEL : Schoenig &
(1985) 12X B F v H VT P UARZONWTOT v MRV AR

W 5RBRICBIT 25T v MOEMEEREEMICHRS NOEL X 1%
JEEE (500 mg/kg KE/BMY) ThHD LERT D, ‘

v) BEEE: FyAM=—X - "NARF—HEEEMIIE (Kristofferson
(1972). Abe & Sasaki (1977). Ishidate & Odashima (1977),
Ishidate & (1978) X TF Ashby & Ishidate (1986)) & Uk haR{GM
FRFfuE#E U 8K (Chang & Stacey (1974)) &\ in vitro 3
BRTHy VP AL RAKEEFERIEERIRDLNT
WAR, WTRLEBEROAIBNTTHY, HZERIIBFELLA
AR L AHEBENRIERICLDbOTHL LB LND, s
EEEZRELT S in ivo RB CIIBEWCFET AREREESED
NTWAER, Zhb0EBROPIZIIFMBEEETHERBENH D
WTCWTHEERBREZITI ZLBRAER O LH D, TTOREEE
REBERIZCOVWTHHILOEAE2ZEE/TH L., v b ) VEIBGEFICE

BERT A2 EEEEYE TH B LB ZONREY,

(vi) 2R EED L E 22— (Chappel (1992) BT Elock & Morgan
(1993)) I XhiX, ATHEE iV XV | OFBIEEE b
BERER N A & ORICEERIXIRE S T2y, Elock & Morgan
(1993) %, 1992 £ TIZHE SN IEFRMBHEOTRTIZ2WT
ABTFYV ATl ER., FEIHERER 0.97 LIEIE 1 ITEVVERR
ol LT3,

PAEX Y, SCF %, Schoenig 505 v FEAWE_{HRiThbiEz 3881k
ABEREREORAEINCE D NOEL #iic, #2884 100 L LT h
Jr7 b w.ADADI % 0~5 mg/kg KE/H (oAU & LT0~3.8 mgkg
BE/R) LTH52E¢RENTHLEOREREHLE, &R179)

(2) F#ith BIT
1992 €&, SCF %, BREMMEOHAALZER & LTO BIT oW, BE
TDI % 0.02 mg/kg AE/B LRELTWS, (BR17)

2006 £E 11 B, EFSA OFZFESRFAX, ISABHRY Yy IV v 2RELEE
ZAERREIT BIT % 40~800 ppm OFEFE (3F¥ 200 ppm) TEHEEN TV &
OWMEZTPOELDEZLERTC, Vol ) VEORMHLE LTD BIT i
ONWTEREZRV E L DTS, BFSA B kA0, 1SS Haog
BEEEEREN in vitroRB TH LN, 2 20O - BEICOWVWTEHE
AT -7 in vivo BB T DNA HEFRME. BETFERLTEFTHRERURA
ﬁiﬂaﬁ%lﬁmb\ﬂ‘n% DB TWRNWZ b, BIT ICBEEH ORI
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BOLNREWERER LTS, EFSA B2 kAT, %»%z%%mw%ﬁﬁ
%kkwf B bhil &3 BIT OEBREIEEIZ ST, B roR
Wil LT BIT BROFEMIEFEEET L0 TRV ERMRLTNS,
EFSA Bl %11, SCCNFP TAWSE 28 BREIA U 90 BEORKERS
EMREBR T NOAEL (£ 12.63 mg/kg KE/B. 8.42 me/kg KE/H)
2R L., REMZREBRERIZEZE L T, BIT ® NOAEL % 8.42 mg/kg (&
[B BT ERBEATHSD L LTND, EFSABESRME, ZhETHE
ENEEBESHEE (800 ppm) @ BIT &t H ) 2ty ) VED
ADI L1 (0~5 mg/kg hE/H) TEER L7EE. BIT ofE— I ERER
0.004 mg/kg FE/BIZ/25 & Uiz, ZOEX EFE NOAEL D# 0.05% (¥ 2,000
SO 1) THY, MRV B Y HEFO BIT #EGEE 800 ppm LY i35
DITENZ &6, EFSARMEARFZE, o b Y FFO BITIC2OWT, =
NETIRBRHENWEESEEL NV ThHolzl LTHESEIIEBSE LD
THOTHARWERERmLE. BNEESIZ. EFSA rarﬂm*%%ﬁh‘f va
B BB OBEZOWTHRHREITI E L, (BB17)

. BABIZH 5 E

BRE T, o VA y s BREBECRMITHS, O
e LTk, I 19 ob Y U oA 231901 SEicfICHER (AL
D BRI HT B REHOTR) BFFF &h, 1948 FICRBUTESFAEEITRL
THMY (oB VP Y vA] BEESNTEY, 1961 FiZimip My
BV V) BEEERTHND, (BR2)

K(ETI9714E6 BitWbdb 23 GRASHE Y A bbb oAb ) VEBHIERESh
ZEENL, BAETIZI978FE 4 A, Vo H Vb)) U AO—REH~D
EREEIE L, YREORBWERE 12 0BT LV IFREERROTFTES
TR ERATxR e E N, &EEB2, 172)

19734£ 5 A, FDABY vV CEOFERRHICET 2 EEHF %2 NAS D
HREMPRDAIETOREETAZ L 2HELEZEENS, REFE 12 B, EA
ERGFAEFRESEN - TSRS (SR i, v Y VEIC2N T, FDA
TiThhic Zt#ichi- 35882 D NOEL o &£-243% 500 #BA L7 1 mg/ke {&
#H/B (JECFA TEDHNIZADI @ 1/51Z48Y) 2 EHZEEBRELTHL LD
i, OB EWEL TAMYOEEEEARIRTSZ L& Lk, ZOBEHRE
BEREICESE, oAV P I va] RUEORFZ- HAE, AN
THRE—HOBEBHERATE ETOFERERE, (Hoh) ) ROREORAE S
2—A AT LAERT A ETCOERERICEIEER T, (BE2.180,
181)

1975 & 4 A OEAEREREAERESEN - TN ERES (48 X, JECFA
W& A5, BMABEICBWTEB SIS v hNREHEEFFEEN ST BT D
FEREREEE S A INCET A BRI &Nz & L, JECFA @ TR KELE] 1.0%
ERPHRH 100 R T A LBRYTHI L TIERT—HLE, RE T A
25 A, oAV ) v AOEREENKIESN (BFR2, 182), BHED
FERHEHEL - TNS,
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V. EREEEETH

Py B ) I T AEERIE L LA R RBRRE R AET 5 D LIETx
ol LBLAERL, BELBEELOBETH LYo U Y ANV Y ARKEM
We LTOERRICBWTIEEOMOY v 4 U MRS FERICHEBRTH L BIRER
ISLTERIC Yy ) Y EERTD EHESNDIT L6, FFELLE LT &
PR S an B DL MR BV T, oy h ) VRZEERME & LR e
ZAVWTRENICRFZITS Z LI TH D LHIBT L7,

FoA VD UCEO—EIEE T, BVIEIBETRRENS, BOBE LYo BT
CBRIMET CEONCEREEIGELAE. DTN LD D EHEELET S, BO
BE LYy ) VRTHER - BEICSH L. ZLIERECEO E EXICERME
ST LY RPICHER S D, B MZBW T o VU VEICEEEERO N T
W, By B ) VEORMS S EICRPICHER & B, oMo bFERERIC
DVTIE, Yot USROG L LTOERIZBNT, ﬁéﬁg%ﬁ%ibéﬁ

5ioﬁ%®itﬂotu

FEBEL UTH. Fob ) VTR b o CREEBRTE & 72 5 RIEBIEILR < .
FROICEEID & S5 R AT b o CREMEL 25 & 5 AlEet
DEEHIEAE BT, TRy b D & T L7z |

FAEESL LT, PR EBERXUTERIEEM ORI OO v H ) - b
VU ALADEEICLoTHET » MERICRBAMSRD LD LHIE L,

Fh, oI F R IAE, A= —a VERY LEETS v NERREEREE
WCRILT, BBATOE—a AMNERERETHIZEHNBEINTHEN, 7 > +
Wt L CRBDHONATWHWRY, —FK, BT VEREy B AT ADERS
WWBWTIEEO L 5 RIEAIBES LTV,

' %#bxm%mhfn%*va/ﬁﬁ%ﬁk%%bfwéa%xenéﬁﬁt
BOMREHEEED LRIX. o bV PRI 7 ADBREIZLIVERINE bOD,
RPCH v B ) A BREETAOHRTREBERINT, BRET 2 EBEFER MR
WEBSh, Yo W VT Y UALUADT MY T ABEOREICL - THHERESH
BENTHoT, Yo b VP M) T ADHET » NEMEBRAOERBFICBNT

W, RPF MUY OABE, R pH, HEZ vy MeEORT AR, BRREOCHEER
Tﬂéné LixL, v FAOBMREICOWTIBAL L RBER AL RTRRE

I/ONTRDLT, HET v M OWTHRMIC L 2BEHEOERH Y . T OERSE
# HRFDOV oD ) A FFOLODEETIERNI ERREINTWS T
Enb, Foh VPP D AOHET v MEESABRIZIE MCABTEX 20D
DEEZ,

—F. TOMmOFRE LT, REOERMHNLEHM#BEINET vy F2RNWET
I 2R BIZBN T, VoY TF MU U A 30%RSEFHOMRE CEERD
BT Z#EoR2WEEENIH R CEFREROBO PR DN TEY ., FEES L
LT, NG0B REICERT2HFEHLEL . FOTOHETH S 1.0% (500
mg/kg FE/A ;oA V& LT 380megkeg AH/BGY) 24w i) VEORER

S GEREE (Yo VY oa] B oh et MY DA 2K THo LIKEL THRE,
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EFEMITRED NOAEL L FEE L7,

Fio. PTSA LSOV v 1 U VEBEORMIICONTIE, Bt~0OFEiImE sh
TWRY, PTSA IZOWTORBEE TIX. RIEAED 120 me/ke FE/RFE 58
DOMEHES o b ORBEMIR CREREERIB ORI NS, REBESE LT
X, F@ NOAEL iZ 120 mg/kg KE/BE 2= THIZ2HBETHALFEMLE, L LA
Bh, M BETCREENET I T R ZAIROWTORBERERL D
PTSABELEENDIEEZ NS RFETEEENEZY YAV F R T AICD
WTODRBROWTHIEBWNWTHHET v MIBEOELERBED LA TRV &n
b, AZEBES L LTiE, 120 mg/kg AFEH/BE2EES LBCEES » FTEDLR
BEEEZ., Vo b ) VERSRRIZBITHRBAD L LTI L - B4I0IED
BRRNED MBI Lz, KEESE LTI, PTSA LSOV v 1 U L EORFEY
@ NOAEL IZ 2Tk, WTh b REIFEBRICIR D b O TRV, OTSA AR &
H1iZ 20 mg/kg KE/A, OSBA K T* CBSA-NH, 23R & 1T 1,000 mg/kg K&/
A8, BIT AHEREL & 1T 8.42 mg/ke KE/H. MA JSHERE - 12 150~300 mgike
{RE/A &5 L7,

AEESE LTI, rob ) VEOATERESMHICES NOAEL # 500 mg/kg
FE/A (Fyh )& LT 380mgke BE/AGY) LFMBLE, £/, v ob U
BORMYOEFEREZMIZHE S NOAEL 22Tk, OTSA 25 mg/kg 1’2&@
H., PTSA 73 300 mg/kg EH/H TH D &ML=,

AEESL LTI, A RLEEZENHRZOMOE MNIRIHMANSI, ol
VAR OWT, —BRANERCZEME EOBRESE 67X 9 REFHIIB LN T
VRV BT L,

AREES L LT, BAEIZBWTHEANRBD bNIBEOY v b U VEOHE
ERETZHETIE. B o VA a), Yobly) RO My
BV F UV TA] DIA—TL LT ADL 2BET A ERSLELHM LA, K
ZEBSL LT, Ty FERWEIHRIC 380D NOAEL 500 mg/kg K5/
AoV PR oa LT 2BELE L, 258 100 THR L7 3.8 mg/kg
FE/B (oD L) 2 S Hob D ansong, Moy
VI EQR Yo h Y Y UA]l OFNA—F ADI & LT, £, AZERBLEL
T oA ) VREICEEND & SNARAMITOVTHIHERIT. ThbiYy
AV VHEOARKY E LTERINABEVICEN T, REMIBEaRNT &b
LT,

7 —7 ADI 3.8mgkg EEH/R (oA V2 ELT)
(ADI X EIRHLE R — i 5RH%
(EhipFE) F v b :
(#ARD) i
(BB HIE) IREN
(EHFEE) 500 mg/kg BE/B (Vo XV rY DA ELT)
(BefRE) 100
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<A1 - BBIR> :
BEFR HFRE

2-AAF 2-TEFNT I ) 7NF LY

A/G b TNTIVTu7l) ok

AS 1§ Ty AU g

5-AS 57 /)oY

6-AS 6-7TI /Yo hY

7-AS TT7TI/%wyHy

ALT TI7=VT )7 ART =T —F

AST TANGELVBETI) VI AT 2T —E

B241 Fap A =K « NIA ST — B RE

BBN NT7FA-NGE FuFor7Fr) =ty 7

BIT 1,2 XA VFT Y -3 A

BP A%

BrdU 57 REL-FAXRLTI TV

CBSA HNWVRFI R B AR R

CBSA-NH4 HANREIRCB U RAVRUVBET V22T A

CHL/IU Fx A4 =—X « NARE—iiH SRR

CHO Fx A =— X « NARF — IR B etk

CHO-K1 F A =—R « NAR KX IR B

Cl-1-15 - F A =— X « NDARZ— BRI s R

CMI 2anaRrAFNAYFTISV

DHHS- Department of Health and Human Services : }E/REEUE
Don F A =—X « NERZ—H KRG

EC3 EEBM O RERCH L CEND Y 2085 358§ 5

EREE

EFSA European Food Safety Authority : BN & dhZe2HEE

EU European Union : BRMNIES

FANFT M4-G-=ru-2-7 U )-2-F 7SV AIRLVAT I R
FAS14 JECFA &/ 77 7 Food Additives Series & 14 3 (1979)
FAS17 JECFA £ 7 77 7 Food Additives Series & 17 & (1982)
FAS19 JECFA & 7 7'7 7 Food Additives Series &5 19 ¥ (1984)
FAS32 JECFA &/ 77 7 Food Additives Series 5 32 %% (1993)
FAS56 JECFA & 7 7% 7 Food Additives Series % 56 % (2006)
GRAS generally recognized as safe : —fRMICRE L LREND
HL-60 v b EE BERE B M B Sk ER R ek

IARC International Agency for Research on Cancer : [ElESEERFSEHERT
IARC22 IARC=®/ /7 7% 2235 (1980}

IARC73 IARCE/ 77 78 73 3% (1999)

ISA International Sweeteners Association
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BE

BHE

JECFA

Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & RIRGIIMEHEMNEEH

L5178Y¢tk"/™-8.7.2¢

< 7 R U 2SR R AAAR

M ¥& Maumee ¥

MA TV hFABRATF

MNU NAFL-N= kYo Ly

MTI AFNDBYRFVLAIFTIY v

MTL maximum tolerable level : A&

NAS National Academy of Sciences : 2KFZET7 H5F I —

NBR Z » b NCI-Black-Reiter 7 = b :

NMS N NAFAY Y

NRC National Research Council : K EWETEHES

NTP National Toxicology Program

| OECD RE B EREE

OSBA oAV T 7 A NVERERR

OTSA o bNWVEANVELYT IR

pKa FRfE S

PSBA pANT 7 A NVERER

PTSA p R AR T IR

RF ¥ Remsen-Fahlberg

RSa b BRmSkes AR

SCCNFP Scientific Committee on Cosmetic Products and Non-Food
Products Intended for Consumers : B {kEES, - B F HIE
BREFEERS

SCE IR (AT

SCF Scientific Committee for Food : BRI B RFFEERES

SIAR SIDS (Screening Information Data Set) initial assessment
report : A7 V—=V 7 RABHT —F &y MOEFHERGE

UDS REH DNA 5K

V79 F A =—X - NARZ—Hhid R

VB ki Vogel-Bonner E 55t
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<Fl#2 : REBLEBRREK>

HEIaE | HRARE L BN | #i5FE | BEE | BEOR 5% HREREE BF
REBE | REE CHLMU 24 BHR | I vitro Hod P [ REBEARL Uk | 24 RpREHAETIL 120 mg/mL BLE, 48 | Ashby & Ishidate
ARRR 48 B T s | RIRE By AT T 8.0 mpfmL B B EET | (1986}
¥ 38K e S 24 BiMESSAE | [ ORERE) ThotilEh T, W31
1 16.0 mg/enl, HECEE (1998)
48 FRNDMAR LR sHaz
12,0 mg/eL. )
REHE | UDS B T ER T o vitro )| T FARZEELE UDS ofitsabiic b | [ARCZ2 ICHITA51H
FrRYGA LT3, BRro03HTCLY, 0 {Ochi & Tonomura
FHE bz EhTnin, (1978)) -
#H33
miEHEEE | UDS Bk Foid ¥ hRUESD 7 In vitro Poh Y | BERE AWFERIEFET TRIETH - L L | [ARCTI 231 551
» FOPHIGRITHEL FRYEA | 1025 mgiml T, {Jeffrey & Williams
{1999))
#®HE4
RERE | Ay FEBR SHEMD ddy ~ Vv & EERS | #O8E5 | F8eg | $oF 0| 0. 100, 1000, EMS AL LT, 1,000 mg/hke $£ | Sasaki & (2002)
: 3 FmMiE | 1gE Rzt wd | 2,000 mykg 0 | B EOV 2 YV - REEORBEKRCY | 883 4
X 24 Yur by o kb ) A BRI B E TFR
BRI T T DNA BEEROAELEIAEE0N Bh
24 rshTrs, ThiAoae - #aT
- i DNA HRERCRMITEG Gh T2y,
REEHE | =45 RN 8~10 8RO Swivs~ | BERS | BMEC | 88 | oY | 0. 60, 100, 200 | 50 mghkg REMEDREEET tail DNA | Bandycpadhyay &
= 18EEMNE | B8 (B (1€ mglkg fFH (%) RtFtail extent (pM) OFEABM | (2008)
) 2] Jafudi 4] RBPHERMAL TR TWS, $R/as
Mi=HME | SCEBRS E ROMHLIER Y 2R Fohd | BENE (B RO ECrrbETRETD | IARCTI KB 33IR
0.1 mg/mL 2l LTnE, (Saxholm & {1979
30T RWTEEERIFE T CRIETH oL L | Bregger b {1979))
0.5 mg/mL TS, i #£8B4
B|=EME | SCEM® Don 1t vitrg i | EERE HBHEOM2EOSCERRENBD LA L | Abe & Sasaki (1977)
FhU v | B0mM EhTIa, #K36
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HBa

Heay | denn B BRin | gebik | #E B5R HREEARE &R
MEHE | SCE st CHO In vitro METHE | EMEE WEhORBORIHCSWVWT L SCE %5 | Wolll & Rudin {1978)
b biiEe sk RS E Ehiety | L0% OHMFED BRI L RTINS, em®av7
YR BYFE
Yra
Mo | BRAR L LA | wPhoRBRRHI BT 5CE B2
shity | BENRE06% DHEMSREETFNIZBO Bhic 2 EnT
HYUFE W,
IE-FNT
HiHsL
: ho
MEHEE | SCE HE E hEIRIER Y M23ER fa vitro o d Vo | BRI MRMEEERTFET OB Chom L | IARCTS 2R3 23R
+rY & A | 0.5 mgiml T35, (Bragger & (1979))
BR4
WS | SCE M V79 1 vitro Arwd | B 0.1 mg/mL BT SCE BROEMNHER® & | Ray-Chawlhuri &
TR %A | 1 mglml Fufedi, BARE | mg/ml B GRXaBHET | (1982)
ZbhTwWize,) I SCE BRoMMmY | #R3 s
B bhidof bt EhTHS,
MEBE | SCE M 10~ AOFr = | HE MEED | &3 5| WEdwH | 0, 1000, 5000, [ 7,500 my/kg HRIEELEDR SR TRIENR | Rennor (1979}
—R - rhAE— #E (B EEM | VY ) 7.5000 10,000 20 LEELU LD SCERRSBL 6L | #F3 9
AFE) E®EF | vh miglky E EhTW3,
&)
RiETE | SCE 1R 10 A ICR =5 2 Tn vitro PV | 2000 mg/kg KE | BUTHo L LTS, [ARCT3 23115514
: BB CHEMARSE L, T FEY A (Dropkin & (1986))
HARE L PR #R4
kEHEE | DNA—&#M Z v RN In vitro FohV | RERE RNELERFFET CRWBIETH o | [ARCT3 K813 251/
e 0.649 mg/mL ELTIN3, {Sina & (1983)}
#H4
BEEE | FREUCHXD |SDF 2+ HERE | RElER | 2K [814 = 4 | 372, 390 BHETHoE LTS, TARCTS K& 53R
DNA L OREE 50 RFROER | B85 (W Vb Y | mykp K { Lutz & Schlatter
i [ PR b {19771
R4
REHE | MRRKRERNR | Sophimurium fnvitro - Frh e | BEAE RMERERFETTRETHo R &R | Ashby & (1978)
® TAS8, 2.6 myfplate T3, ®#Fz20
TAL00,
TA1535
R1FTALG38

132




TRAE .

ELEER VRS sl | b | ¥ioE | BERHR FilD SR R AR M
MEME | RRRAERER | Syphimurdum i vitro Hoh Vi | AmEHE AMEHEEROTECAL BT RETSH | IARCTIKEITE3IH
» TA98. 6 mgiplate 2k LTInE, (Rac & (1979)}
TA100. #HE4
TA1635.
TA1537
RIFTAIG3S
REEE | HRRNERR | S pphimurivg Jnt viero RF o | BEHE RHBEEEROTIE AP BPBIETH | Herbold (1981)
1 TA98B. Eahatd | 12,6 mgiplace ahEEIhTVna, #Ha1
TA100, wHY¥
TA1535 Yot | REAE RMFHELROTECILD L TRETS
BRUFTALGST U ERE | 2.6 mphplate SRl ERTWS,
EPT2H
L. 32 4153
HizERL
Lo .
Wiz | AMRRERE | Sgphimasium In vitrp Hut) | BEAR RWFELROFTRC»2b b TR TH | [shidate & {1984)
® TA92. 10.0 mg/plate 2l ENTWS, ®Haz
TA94, RERUEH (1991
TA9S. #4143
TA10D.
TA1635
N RIFTALGST
MERE | WRERELR | Syphimunum {m vitro PoFV | AEAK RWEELFROFHI- P LHTRIETH | Mortelmans & (1986)
» TA9S8. 10 mgfplate stk EhThs, M4 4
o TA100.
TA1535
R TFTA1G3T
MEHE | ARRAERR | Syphimunnm I vitro METME | AR REEELROFTR PP LHTRIETH | Stz & (1977
» TA9B. izt | b mgiplate ol TN, #HB45
TAI0C, BV ok
TA1635 Yok,
RIFTALB3T
MR | ARRAERN | Syphimunem [ vitro $onV | BEAR WPR L RS LR FEFET TRIETH | IARCTI DT 55IH
» (BTIE) TR P | 2500 mpkg fRE | o b LTND, (Batzinger & (19771
~ TADEEAEEH THERQ 3 REEAAEHCRREFET THIETS | 384
L7z S typhimurium #’E5Liw ofedS, WECMNEShE 1 GiFIBRET
TAO8 v RO HolktE LTS,
R TALO0
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REHE | Hens BYREF KW | BebE | HRE | #RER T 3 P R =R
MEME | MARBERR | Spphimumum In vitre Hohly | AmAR AHBAERFET CRIECH- & 81 | Ashby & {1978)
= TASS, + Y9 a | 2.5 mgplate T, R4 0
TA100,
TAI535
| RIFTAL538
WEEE | HRARERR | Sophimudom In vitro Huhyy | ARAR RMEHEROFE P EFERETH | IARCTI BT 3518
B TAS8. FFP o4 | 1 mghplate ol LTa, (Pool (1978))
TALOD, #R4
TAL535
R UFTALS3T
METE | TORERERY | Sophimudum In vitro P | RERAE RHERERASFTET TRIETH - EL | IARCTI iZRIT531H
» (BRAREE) + kU oA | 100 mpkg #E Twah, (Connor & (1979))
% M EIRR #MR4
ARE L
Fw ol
i
MEEEE | AREAERM | Sophkimurium fo vitro RF {ETH | ERMAE RWEHELFOABIbD HTRIETH | Eckhardt & (1980}
® TA98, gEhi4 | 10 mghplate sk EhTVNS, ¥k, VBKHX ZLM | #8846
TAL00, vhYwF WM AT, RMELERFETOT
TA1635, Py A ~LTOERTRECh L Eh TG,
TALE3T
BUTAIGSS
RGN | WMRBERR | Sophimurium fir vitro FoA v | EERE RWEELROTRITPrH O TRIETH | JARCTI IERIT53A
" TADE, F+ Y s | 10.25 mgiplate aftELTn5, (de Flora {1981))
TAI00, BR4
TA1535.
TALE37
BUFTALG3S
REEE | AREBERR | S.oplimuium T it Yod V| SRR RBISELATE T TRETH 2 & LT | IARCTS KB 5518
"® TALCO FRY A | 10 mgplate w3, {Imamura & (1983})
®#R4
MEEEE | WRERAERY | Sopbiverium {1 vl HoRVy | EEAHR REREREFOFRIL ML LTRETS | [shidate B (1984)
5 TA92. FRY oA | 10.0 mgplate Sk ENTVS, #R42
TAY4,
TADE,
TAICO,
TALG35
LU TAL637
REH: | WRARNERR | Sophimuium In vitro Hot) | BEAR RMEEEROF EIS 4 b TEETH | Bandyopadhyay &
B TA97a FhY ¥ | 10 mgiplate sk Eh b, {2008)
ETRTAL00 $EB35
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HREE

MBI e BWAN | tsFd | ¥ne | 48R k5K REESLRE F3

MK | 2a 7 a9 | Dmelanogaster Basc | R RERPEEA. MECHNIE | 0. 5. 26 mM BYBETHoRESRTHWE, Kramers {1977)
TEAGIHYE | EREUCEOFERE shivdo . #FE4T
Eojidicidon Yy

3AM BHEE TP&B) 0, 5, 26 mM BOBECHo L STV S,
Hi[E BMEEA METHE [0, 5mM BMTHo~EEhTIN,
Shit# e
AV
151022)

mEEE | 5 0Pa 9/ | Dmelanogaster Basc | 3 AR BokBEs RF =TH | 0, 400 mM HHEHFERLEBONINIED Hivizinats | Eckhardt b (1980)
Akt | RERCTONFERE B/EhAY LERTE, #H46
EqiFsadad &t

FUgA
Min#E | v~V ARV T3 | LB1T8Y R -8.7.2¢ fa vitro FRUY | BRRE REEEFOFTRECHILELTRETS | INRCT3 ITEiTS3IA
—= TKREIR FPwF | EHERY B Y | ofLTHE, (Cliva & (1979})
VOUARR |+ kD A *E4
MRt oA | 19.0 mg/mL.
DwFhY | REYo b
b FEY A 125
mg/mL,

MERKE | o vive b7 12 8B0D 0 BH ROy | FHE|F2FD |0, 6% FHRSRORE|ITIR LY ol ZBRMED | Turmer B (2001}
A¥z=y 7% | BigBluw™>Z ¥ b 1 ERZ 10 & Fryos HWIMLFRECEREOVFRESNTLE | #H48
HEAEENR 133 B b okEEh TS, :

BEEE | w7ARHy F | Co7BLEIHanXT 359 | KE4R 10 | MBS | 2F M BE | RF E°HM [ 0, 1,000 3 E# D ELTENRR TR RaET | SIAR ZBHWTLIA
FAE ML+ = AinME | & 39, | ESAnY | mpkg R xRy boHRSBEIT 1701 LT, MM | #F2 9

HHEBEL oHY T BTORMNy FOMBME (00182 L) L | Fahrig (1982)
84~99 | hY o ORI AEERBS R4 &0 L | #F2 09
'L Bt Thokl ERTWS,

R | Naw+-ATPase | RSa i vitro HFok) | BERE RIAEBMEORMAED bl k & T | Suzuki & Suzuki
R TFEERINE FhrYea | 226 mg/ml a5, (1988)
Rizxao7rs #Hs0
A EENRE
BEL TG
TFRIAERMS

MERE | REtkREXRE | CHLAU 24 B¥MR | Jovitro Hoi)y | ERE BEETH o EERTVE, Ishidate & (1984}

1F 418 BF 8.0 mg/mL BE42
ik 8 2 (IFHAEH L Ashby & Ishidate
i} NEdofdik (1986)

2.0 myml %C) #HIL

HETHM (1998)
#E32
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AR RRE

MRIIE | RBRAES Lk HEBER | £5F8 | MRk | #2pK EHE FId
MEEYE | RAeRREMR | CHLIU HRmiEE | Iovite Hodl iy [ B8RSR L LU | BERES) mgnl TOLBIEERE) | Ashby & Ishidate
L& 3% FUDA ERBE Thofo b sRTIVA, {1986}
#E#FTO 8.0 mgfmL #Ea1
24 B FRRIFERE (1998)
.48 B BE32
JiliB: ¥ 2.3
fi: .
REERE | ROKRERR [ CF1115 I vitre Heh ) | RWRE IERRHROAE2MMERD b, B | Kristolersson (1972}
FrYwa | 1 mgmL RSP TRS SN TVS, #8651
REEE | RAKARRR | & FEHLAEDRE I vitro Fra) s [REARLah | BEHSL LoRERE (2,0 mgimL) 3 | Chang & Stacey (1974}
#Y R FrYvA | FeRRE (GABSIC N B L, ARUEMKILIEE 0 | #F6 2
2,0 mgfml, EECETLTWE,) REWTOARREE
B EAMNABS btk Eh T
3,
RGAEE | REEKEHSB | Don I vitre FyH ) | BERE BRERIIASYINZLHAD, P242<{ | Abe & Sasaki (1977
FrYZA ] 50 mM ELMTRERTIL, ST 60%E T | #8366
BloT e bOOEEHFRTE OMRFIED
b ZhTns,.
BESE | REEKFNES | CHOXL In vitre F ot Y| 20 mgiml. BRI REFET TRAERY (WS | Masubuchi & (1978)
) FEYOA ER) oBEsgpbhiridhts, | #ME53
MEBHKE | REERKEEER | CHLAU RS | /o vitro Fohlr | MBERL Lk | 24 RMEHELECH 8.0 mg/mL Bl E, 48 | Tshidate & (1984)
ERHF FRYOL | RERE FERTIEAAIE T 4.0 mp/mL A EORET | R4 2
EFTDH 12,0 mg/mL B (EERE) THorkIhTS, | Ashby & Ishidate
24 FEM R (19886}
1F 48 & #M31
iop. 8= 2
=
REEE | REERWNHRR | CHUIU KRB | e vitro Yo h U | MAERE 8.0 mg/ml, L ERE THE (MEERW) | Ashby & Ishidate
b #iF +ZF Y | 120 mg/mL ThoaldENTNG, (1986)
ETTO S ®#E3I1
24 BRI R FEUHLH (1598)
O 48 By #Maz
¥ S A8 50
#
’iEHE | Jovivo CETBLIG =5 A 5 HE Enigs ot |6, 60 REEREOBFEIED Shizhro L L | Durnev & (1985)
aERTHES mp/ke $RE/A TG, ER54
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WA

H®HRA oL HRNW | #arE | BRE | #ReH #5E BN RRR i
RAZEAE ICR=w2 120ME | MEAR | &8 &E | Yys x| 0 200 Fa THERXAPORERMWICEIT 58 | Sedm & Zudova (1974)
sl [ & 10 & FThUwA | mglhg kR BB, XY et e o BB B, & | #3855
RO 0.T%cABhEDIH L, BEHD
BA%IH B E ShTINEN, FRLE
MeHnNEPEINTREALME
Ty,
REBE | o vive BMR | Fr4s—X - ~AZS | 3EW IR et Y | 1,600 BEEThot kLTS, [ARCT3 2 35iF 5318
HEENNE | — F RO oL | mekg KEA (van Went-de Vries &
Kragten (1975)})
. #£R4
MEEE (e RBR | Frd=—X-~aA¥ | 2H [r=E-23 il [ 5000 mglkghE | RiEThHo L LTS, IARCT3 238317 5318
HEEERRR | —OowmERR FRUGL (Machemer & Lorke
| (1975))
#R4
REE | o vive B | 12 BBO HERE | MEAKR | 668 | +oa 9 | 0, 1,000, 2000, | HS5BOFBIZEVTRAKRE ORI | Léonard & Léonard
2RI C57TBL= v A 4B EMIE | & (.4 FRUGL | 4,000 mpikg HE | BOEAP, BIETCH L ZhTNE, s(;g'IS)
. 1= 4 R 56
M | Lo vive Bk | 12 BB HEHee | MR SR eV | 2000 mpkg KE | REROFEIIEV-CRAKREOERBIL | Lionard & Léonanl
AEAEES | C7BLV VA AkEL | & i1 FTRYOA BHHNWT, BETHa L ERTWS, (1979}
#51.2, ®B56
4 RIFLD
Bk
=
MBI | Ja vive BB | 12 B HMERE | MERR | £0H | Yob ) | 2000 mphg R | B—2RAORERAIZESV CHEZRENL | Léonard & Léonard
BREERAKN | CBTBLT ¥R 3rAR| & 10~20 | FrU0A BHBNLT, BETHEER TN, (1979}
. o L3 i #B56
REEYE | In vive KRR | 12 B0 Mmarh | MmAans | srE|vonvy | 2oL B—STHMOMBREAIC SO THEERE | Léonard & Léonard
MREKREM | CoTBL w2 il (AsE | 1W0~20 BHBNT, BETHEShTHE, (1979}
» pid] = #B56
MEEME | fo vive RAE | C3HXI10L 020 | 10E REZRN oV | 500 mehkg HE BETholt kLTINS, 1ARCT3 Ic35iH 581F
REER 510 . TRV (Pecevski & (1683))
EHR4
RERE | FTERRELE | iR 10BDICR~ TR | BB HERE YoV | 2000 mgrkg B | BEETHoRELTNE, TARCT3 BT 5518
EERIR A RV 5 FTrIUA {Dropkin & (1985))
Sufe kR T IAM B4
REEE | o vive B4 | ICR < 7 AOREMR | 2480 | BxE Hud V| 1,000 mphkg R | WFhiZBW T HRETH 7, LT | IARCTIEBIT 53R
L Yogd ] LA FRUTA | /A B, (Prasad & Rai({1987))

B4
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EMER | HwHn s BRI | B5FE | HRE | KBHR | £5R HBERaE 3]
WEWE | TomET Ay | 12AKBOCSTBL-0 R | HERE | WEAR | S0 E | o) > | 2,000 mg/hg 52 | WThodEERCRESICST b | Léonard & Léonand
ST 6 BEM% | 5 100 FrUTA SRR NROW AL %KM THD 2l | (1979}
X ik 4B DERTHoLLERTNE, $HEs56
BRItkiC
8
MERE | FoMATAC | 2BBOCSTRLYA [ 8350 | RARE | 08 | Yot | 20gL VRO HBEE RSB 30 ThA | Léonard & Léonand
St i (B #E | o FhUva EEROIROTETE 1% KB CH D B | (1979)
fict] DEEThoLEh T A, BHS56
REBE | In vivo FEIA | NMRI= 02 2B %HED | A MM | RF =0 [ #£00, 1026 VhizBn T EERERALROES | Eckhant & (1980)
HH BE (B |#F 4| E&hied | mgkg kE/R OFELERMZED BRI L ENT | #H46
AIEE) | w@ U3 | BB 0, 206, | 15,
p:4rd: §2] SR-F 110, 1.026
fkia mg/kg tKE/E
MR | WM | HE 2530 g NMRIL | 5 B HokipE | SR8 | b)Y |0, G000 mgkg | HEEERELCRICOLTIR., #BRBEOE | Machemer & Lorke
vyR BEE 20 & =B BirkaBEiEnbhidhot L ERT | (1973)
A B RE Wah, RERAHAKSRICONTH, XM 1~8 | #BE T
BOM - HAoWFhoti: bIIERHEATS
A (& B, A 3 EGEREE L EEE L OO
324 &) IR EEN 2 L h bODERSE
1311 RBEORVWELLTHS LENRTID,
K31
8 @A
i TasE
L, #iR
L 7 M
BOM <
UARE
i 14 A
A ED
L]
MERE: | HEEEMR | HTw 2R ET=v | &WED | H8E | 4oH V3 | 0075.750. 1,500, | HRARy FOHRBLFRET 0.9%IC | Mahon & Dawson
AruR | #5 (B9~ 3.000. 5,000, o LESHakC 1.0% e FRemENs | (1082)
L. &R | BIEE) un 7,500 bhicdt, HReRoARL OMEtrE | #4858
8, 93t m/kg HE/B HEhY, BHEAOBNLLIELRHE
10 EIzH otz EhTna,
jEi
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PRAE

EBHA | MW HEAR | EsFE | BRE | #RWR e REEENE #R
MEXE | EBEFRHR 10~ 12 AWMOEECBA~ | 30 B, | #kis Hohvr | 1.72% TR L~4 AOWTROBRIZBNT L 25 | Roo & Qureshi (1972)
. oA ok 10 FRUTA HoEERERIHBRELVLVERIERS | $HE6 0
~12 Ak | mlkERTNS,
D 101
TURE
A R
3:17T4
- ok
TXER
L. i
LB
01 =
AEME .
LIBE
iR | BERERR EEMMICHSZ 2 d | HERE | R38N HoH Y] 0. 10,000 FoA V> b S ADREI ML % | Machemer & Lorke
WL~ A 4 RS | w5 F UL | mghkg FE HEEORBRBO AT L EnT | (1975
Iz T WA, #R60
e
o H
2R
&L, #
BB
M Zh
Thé 14
BHECF
1 e ]
BERIE | FERERR L 10 &K ELRS H oY | 2,000 BiECH o LTS, IARCT3 k23513 5518
+ kYL | mphkg KEIR (Lorke & Machemer
{1976})
FH4
EEE | ARERERR | Sophivurium Tt vitro OTSA R AE RMEEEROTEZ AL TRETH | SIAR ZHVTHIIA
- TA98. 1 mg/plate 2tk EhTng, 2H2z9
TA100, Swlz & (1977)
TA1635 &M45
BT TA1637
MEEE | SMRAERR | Stphiotriun 1 vitro OTSA REEE MBI ERTFET CRIETH > ah | SIAR ITEVTHIIA
-” TADS, 2.6 mg/plate TV 5. #HW20
TA100, Ashby & (1978)
TA1535 SH40
KT TALIG38
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HMBER | R DEeE BB | fery | BaE | BRER #E5R Beiing £
WEE | #RERESRE | Soyphimursium Int vitro OTS8A BRmBE RMBEREROFTEICHID O TERETH | Ponceler & (1979
L3 TADSB, RBERLERE | shkEnTna, #£H61
TA100, #F 1,000 mM.
TA1530, RMEHEIERIE
TA1535, FEET 100 mM
TA1537
ZIFTAL538
WEBE | HREAELR | Sophimunum Invitro OTSA BEak AWMEREROTECLHIDLTERETH | BIAR KEWTHLIA
B TASS, 18 mg/plate 2tz ENTWD, —H, TASS TN, | #R2 0
,| TALDO. VB MR ISR R e L 2 B, Y | Eckhardt &5 (1980}
TALE35, BEHERAFET CrRETH ok, | #H46
TALE3T M E LR FE T CiZ 3.6 mghplate BLE
RIFTALSSS DG ETRIERTND 23 FOWME
‘ AEABRITREZ boTRbEREL
2RTVVS.
IMESRY | ARERERR | Sypkimusium fo vitre OTSA BRAR B REROFRCAI Do TRIETS | SIAR BT LA
» TAI8, . 18 mg/plate Sl ENTS, £, BEOTSALS | BH2 9
TAL00, WTOME (S pphimurium TASS) #8 | Herbold {1981}
TALE35 WEHARRERRR (A&EAX 18 | #8441
BEIFTAIGIT mg/plate) 2 2WEHO VBEM (56—F
it Eckharde B (1980) AAWELOERE
—sixF) RIFZILM MR TRES
nTEY, AMFEHESE (Eckharde &
(1980) LE—&#) HFETTRIETH
fekahTina, BiD, b ) Ahiie
W (OTSA & 24~-337 ppm ) T2
TORE {5 gphimurdum TAIR) AW
LHBRATRMNE (EHHAR 25
mgiplate} BREShTHY . RBHEEE
ROABErhDOTRIETh L&
TS,
iR | HRRAERR | Sopiimuriam I witro OTSA Tt P i REEERFETFTTRIETH ot 2 &k | Riggin & (1983)
» TADS 2 mgiplate Ti5E, #HE16
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HEaiE | B | Wi RERE | BEbk | HEE | SRR 5% RREERE ®BR
W | WARsERAR | Sophimurcium In vitro OTSA ERRk RHEELROFECO Do FIEETH | JETOC (1996)
[ TASS, 5 mgiplate s EhTna, #o 2
TA100,
TA1536.
TA1537
LR TAL538
IFIT E.coli
WP2 uvrd
iz | ABESRERY | Sophimurium I vitre OTSA BEwmii RMFRLEROFTEITHODLVEIETS | SIAR ITEVWTLHEIA
» TA98, & mg/plate oftkEhTna, BR29
TAI00, AR (L0 DR
TA1535 FEFXFLEHRES
R TA1537 PR R
WIFIT £ colf #FE63
W2 uved
MEEY | e Fe Ut | Domelsnogaster Basc | 3 BR[| BiHRS OTSA 5 mM BiETH- L Eh T2, Kramers {1877}
EAvegE | REEUTOFERE | H¥E poAFT: 4 BHR4T
FIERERR TEA
REEY | 3wz vt | Dmelznogaster Basc | 3 ER Mok s OTSA 0. 2.5 mM | EADFRCHEEEHIEERESROHE | Eckharde & (1980)
=&MW | RERTFEOFFERE LM LsN L Eh TS, LLA | 8846
FAEBFERB b, 2EARY 3 AADORRTEAAEL
- sh TR,
N | BREAVER | Secerevisise D4 Int vitro OTSA BwAE RMEEEROFZ I PbLTRETSH | SIAR IZEF 5314
ETRIRTRE | mgiplate o2k LTS, (Litton Bionctics Inc.
4 (1978))
i} *E29
MERE | e UARF v k| CEVBL&IHanxT X | $E4F 10 | Epits | #MEE | OTSA 0. 1000 HRBTOARy FOHBSEER 0/182 € | SIAR 2BVWTHIH
FA b i vaz i FiCHE 39 JE, mgrkg K& ThakDiItHL, #5HCORE s+ | #B29
REE HFMBE R 3 @@ Y EEAAHRBTENRE | Fahrig (1982}
80 ~83 1183 IE, 40286 TRTE VIT1 L, 16 | #5849
i1 DHREERREN L A ESh TS,
k=Y | NavK+ATPaso | RSa OTSA IR REFRETROBRRIBS bhidhok | SIAR oW ThEIA
RETRREE 1.8 mg/mL EINTVB, #E29
Rickao7rs Suzuki & Suzuki
A RERR (1988)
Fiite Bk ¥ 7 #W/50
TREERME
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REZA | Bin B HMEE | #55E | HRE [ #RHH #5E BRgSgE #B
R | RAEERERR | CHOK) I vitro OTSA B RMFELRATFE TTRE TH -t L & | SIAREBSWTHEIA
04 mgfml nTna, sR29
Masubuchi & (1978)
#ME53
RIEHE | RAEREHR | CHLAU In vitro OTSA WMEHNRE LE | REERLEFOFECI0bTRIETS | SIAR KBWT LA
ot o SRl ERTVE. #M29
el doobihi) BAEE (LR OFRO
3 mg/mL. FEREFLEHRRS
24 BSFR 1R 28 By e, 1o
e A TR #M64
- L5 mg/mL
MEEE | In vivo BE | NMRI=2 2 R & % BEEE | OTSA &R0, 1,026 WEhIIEWT /MBS R R ROB S | SIAR BV TLIA
ot LT 2H A 4 mg/kg FREIH. DAFRZRMIES bihithokEhT | #R29
GE:LE juy HEERA 0, 171, AL~ Eckharde & (1980)
A& s 342, 685. 1026 BR46
(WP mptkg HHEA
B) Xit
HEAR
| &
MEELE | AMEREAR | Syphimurum I vitro PTSA T S AW EROTECHI L HFEETEH | Eckhardt & {1980)
M TA9S, 18 mgfplate ol ENTWS, —F, TAIBIZSWT, | #R46
TAIQD. VB HithE fhop PG (ZLM ) 1ofy
TA1535, Ak A, RBEEERAFET CRE
TA1537 TR, SR TET T 08
TR TALG28 mgiplate Bl EDQR FRHETRIEHRED 2~
3 BOEBRMERWRIHRAEL 6> T
By bhikThTind,
RERE | ARENERY | Sophimurium I vitre PTSA BRAE WS E L TAYS B 1F TALG3S koxt L3 | Poncely & {1980)
® TAOS, 0.04 mel/plate WHEERLEN, BRRERLSLOYE | #HE65
TA100, EBlIH MM iyERNEOHRILES b hin
TA1630, okl EhTHa,
TA1635
RTFTAL538
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PAMEE | HBRAE | BpRE HBOM | BE5E | BaE | HEWR R REERERE R
MERAE | AR ERY | Sopiimurium In vitro PTSA fLE 350 3 SMIEEEROF BT, 6-FEETH | Herbold (19812
» TA9S, 18 mg/plate ofek T3, i, BBHPTSAKS | #E41
TAL00, WTOHE (S tphimurdum TAIB) & H
TA1535 WAl R R (AEAL 14.4~18
RV TAI537 mg/plate) 2%, 2 HHD VB i (55—
AL Eckhardt & (1980) AV bD L
B—riy FOLO) RIF ZLM EiadEAv
THEEhTED., R#EFELER
(Eckhardt & (1980} LF—&d) FFE
FoBitThorEhTy 3,
ERE | ERERERY | Soplinucum in vitro PTS5A B E RMELEROFRCLMbETRIETH | MEF (L) O¥E 3
» TADS, & mgiplate oL EhTNG, FEXTFEEDNHEZS
TAI00, HERESR
TALB36 M6 6
BTFTALB37
WU E coli
WP2 urrd -
WY | 3 vPa s | Dmelenogaster  Basc PTSA 5mM BMHETCHoklEh TS, Kramers {1977)
ARV iHE | ARRUEOIFAETIE ®BM47
BHHIEAR :
RERE | 3 7P s 0 | Dmelanogaster Basc | 3 AW Ay PTSA o, 2.5mM i B OFM TGS EERERCHE | Eckhardt & (1980)
TERAVE | RERTEOFERG LR A R L Eh TS, Ll | #8456
Ediiida ¥k, 2 MERT I EAROEECRAES
WML A b Tz,
MAEMHE | Nat/K-ATPase | RSa I vitro PTSA [T - RREROBRIIED Shkdoi L &1t | Suzuki & Suzuki
RET BRI 1.8 mg/mL Tuea, (1988)
Rizkdyrs #ME50
A VR
o S ¥
TR
MEEE | REARNDS | CHO-KL I vitro FTSA R AWBEEERIFEET CRETH 2L & | Masubuchi & {1978)
0.4 mggfmlL nTna, R 3
RERE | REARWHES | CHLIU T vitro FTSA WMEAFEL L | REEEEFROH SO TIBETH | MER () oFR 3
f.o 3 Bl ENTID., EEEFLESNRAEZE
kst iR
1.7 mg/ml, EHEE6T
L
1.3 mgfmL
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HEEE | HBEE Wi B | BEhE | MR | SRR 5k [ K
izHEMSE | Jo vivo B8 | NMRI =222 28M AWED | £BEEE | PTSA A PTRIZEWT b/ESRIEROROES | Eckhardt & {1980
i £5 (W | HEE 4 0. 855 OFBLWMIBE LA EEhT | BRA6
HEE) |®E mg/kg fRA/A. na,
IR A
s G, 428, BOS
mg/kp (£ H/B
MERE | WRENERR | Syphinunum In vitro 0SBA R & RHEEREE T CETH - L 50 | Ashby & (1978)
8 TA98, 2.5 mg/plate T3, $R40
TA100.
TA1535
RTFTA1638
MiEEE | ABRAERY | Sgpiimunivm Iz vitro OSBA RERE RMFELROFELLI DL TRETH | Poncelet & (1979)
3 TA9B. RMIFEILR | skEhTE, &H6 1
TA100, {Arochlor £254
"TA1530, BEZ 2 TAR
TA1535, {FHETF
TA1637 1.000 mM.
RIFTALGI8 RIMERAER (7
= SRS —
ABET 5 b
) TFIET&RTHE
HBHEIERHRF
ET
100 mM
MEBE | ARERETER | Sophimurium Iz vitro 0SBA BEAX B E LR OFE I o PRI Ch | Eckhardt & (1980)
B TASS, 1.2 mg/plate Sl SRTwA, e, VRigEE Mok | #H46
TA100. i (ZLM B ITRETYH, RMEE :
TA1535, ERBFETOFATORETRETH 2
TA1537 LEHTWE,
R TFTALGES
ERYE | ERRAERY | Sophivunim I vitro 0SBA BRAA RMFEEROFEICID S TERIETSH | Horbold (1981)
] TAS8. 2.5 mg/plate sk EhTING, #M41
TAI00,
‘TAi536
ZTFTALG3T
WERE | RABRMBERR | Sophimuriem fot vitro 03BA RWAR MBS ERFET CRIETCH - L &R | Riggin 5 (1983)
5 TASE 2 mgiplate TS, BH16
ikiEEE | 7YV U3 | Dmelspogaster DBasc | 3 BB Bk s OSBA 0. 250 mM S ERERESOCHMIIRG Shird | BEckbarde & (1980}
=@ AV | RERTTOFERE ok ERTING, #M46
HAERFEMB
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MR | HEHEE TS HEUR | BabE | BEE | BRHN B5R HME R i #R

MEEME | Na/lK*-ATPase | RSa I vitro 08BA ERBE EREROHERTBO BIRS>EE Eh | Buzuki & Suzuki
RET RN 0.9 mg/ml, TS, {1988)
RIEZLBUTA BH50
£ it EaE
BELTORE
FRAERES

RN | RAERENY | CHO-KI Ja vitre 0SBA EmmE RHTEEEERTFE T TRIETSE o L & | Masubuchi & (1978)

0.4 mg/mL NTHE, $£M53

REME | I vivo FlEN | NMRI= D2 2 AR WO | & B HE | OSBA #0090, 1,000 WFAICBWT b/MEFRAEFMROFIE | Eckbanit & (1980)

>3- BE (B | HEE 4 mglkg k&E/A DFFRENEIBOLhEhs LS T | #M46
A MR 0, 400, | VB,
R R 1.000
HEs mg/kg H#/ B

WEFHE | WARRERR | Soplimunum I vitro PSBA EXAR R ROTRE»A D LT RIETSH | Eckhardt & (1980)

] TA98. 3.6 mghlate otk EHTIND, Eio, VBRI | #B4 6
TALGD, i (ZLM i54) ITfRATH, RWIHE
TA1635. EFRGHETOTATOERCEETH L
TA1537 LERTOS,
BUFTALG38
KA | WRENERK | Sophkimurium In vitro PSBA Rk R TSR TAOS BTFTALS3S (DA L#SE | Poncelet & {1980)
3 - TA98, 0.04 molfplate WELRLEN, ARARECIZLONE | BH6S
TALG), E 5 M RRERSAEOWBIZBO bz
TA1530, ol ZhTb,
- TA1535
i % U5 TA1538

WA | ABRBERR | Sophimunum I vitro PSBA e RMEEIEROF B ITHdD 6 TRETSH | Herbold (1981

» TA98, 2.5 mg/plate b EhTHAE, TH41
TA100.
TA1635
BTFTALB3T

kMY | a3 7Ps 0% | Dmelznogaster Basc | 3 AW Mok s PSBA 0, 500 mM PRI TIEREROMMITEL b izd | Eckhardt & (1980
xRkt | RERCEORFERIE 2k EhTna, ®H46
HTEEM :

RmEH | NavK+ATPase | RSa in vitro PSBA il ZREAOBRIBY Do & 1 | Buzuki & Suzuki
MEETFERNE 0.9 mghnl, Tnd, (1935}
Rickaprss EHRs50
oA witEmRE
HBRE T 5RE
TRAERN®
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SREEE | ARER W RESM | #55E | ¥RE | #BHE waE MR #8
WEEN | frovive A#E) | NMRT =072 2AM. [ XWBl®p | & | PSBA 00, 1.000 WINEBEWT LA ESRFEARORE | Eckhardt & (1980)
R By (B | &4 4 miglky RE/B. OEELEMEESbhr ok L ERT | 2846
AEE) | E REEEA 0, 400, (AL
p:drd:s: 1,000
. Hks mglkg E/E
REEE | BRERZER | Sophimedem I vitro CHSA ERRE RMEEEROHEC AL O TEIETS | Poncola 5 (1979}
] TAS, CBSANH. [t # iS4k R | ol ShTV3, BHEs1
TALOD, (Arochlor 1254
TALG30, X7 =740
TALB35, vE—ABRET
TAL537 o M) FET
BRTFTAI538 1.000 mM.
BB
FET 100 mM
REFE | ARRBERAR | Syphimurium In vitro pCBSA AEAE BBRARIE TAIS RTX TALS38 i LI | Poncelet & (1980)
8 TA98, 0.04 molplate WEHERLES, ARBECLSboYE | $F6 s
TALOD, EISEMRAEREE OWRER® b
TAL530, HattbAhTS,
TALG3S
B TAI538
MEEE | WRRBRERM | Sophimurium in viero CBSA BREHE VRGBS EROF ST 26T | Herbold (1681}
» TADS, ZCBSA 2,6 mghlate B Thot k ERTWS, B4l
TAL00,
TAL535
) BTFTAI537
ERS | ENRRENAR | Sgpipurum - In vitro oCHSA RERAE REHREERFET CRIECH - 2 2h | Riggin & (1983}
| = TA98 2 mgfplate TWHa, $B16
MEFE | REfRERR | CHOKL f vitro o CRSA BAEmE R EREFET CRiECH -2 & |-Masubuchi & (1978)
0.4 mg/mL T3, BE53
MEE | DNA 4% | Boubtilis In vitro BIT REHAE RBHEEREFET CRIETH o2 & | Zani & (1991)
HIT (rect) 1.2 mghdisk TS, #F638
BUM45 (rec}
MEELE | DNA ERBE | Bsubulls Tit vitro BIT EEHE RHERCRAFET CRETH-22 5 | Ok 6 (2004)
H17 (rec) 0,0060 mgidisk | T35, BH60
B1F M45 (rec)
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By

HELA | RBHSR BBRYR | k&b | BRE | sndhR Z5R RBEREE [
MERE | Inviro UDS B | Wistar 2 o 26 | BER S | BORE BIT 0, 376, 750 UDS @ Ry bt ofe & & T | SCCNFP (2004)
= L eSO 2 B mgrkg HEE Wi, #R70
X 18
i1
MERE | oA FHE | HLSC favitro BIT AR E Bt Ch ot EhTinsg, Ozaki & (2004)
13,0050 mg/ml. ®R69
REEE | WARBERR | Sophimurium It vitro BIT et L RHEBEERIFET CRECh 2 L &0 | Riggin & (1983)
B TASB RBAR T, 16
0.01 mg/plate
MR | WAEBRERR | Sophimurium 1 vitro BIT AEAR fLHEREROFEE DL P RIETSH | Zoni & (1991)
» TA98, 0.5 mpgplate ol ERTHE, EHe 8
TAL00.
TA1635
i BRUFTALSST
mERE | WRRRERR | Sovbinunum it vitro BIT Reibe Bl & EMAHOBECEHITEAROCZTOR | SCCNFP (2004)
" TADB. 0.176~0.180 ReoTHY, SCONFPZEHBRERY | #F 70
TA100, mg/plate FHEICAVD S LI TERNELTNE,
TAL1635
BIFTALGST
WIC Ecoli WP2
- avidA pKM 101
vEEE | HPRUBRICH | CHOKL 1 vitro BIT BERE RMFEEROFH DI LS TIRETSR | SCCNFP (2004)
5 TR R E R 0.0052 mg/mL REAOERABD bt ShT | B#ETO
B Y5,
RERE | REARKRR | CHO-KL In vitro BIT RGRE RIMEEERIFFE T OERMETR TN | SCCNFP (2004)
RWELERHE | FEERFETORRRERCOLNEHE | #ETO0
FET REOERERBH BhA & ERTHS,
00050 mg/mL,
RMEEERHF
®=F
0.0084 mg/mL
EEE | I vivo HE | MFL=D R 2ER mHEn BIT 0. 63.15, 126.3, | /MEFREFDROFEZRMIZEBH &3 | SCONFP (2004)
o320 ] gy (W 210.56 izpotk EhTVS, BETO
FINE) mgtkg EE/H
WA | WARBERR | Sophimunium It vitro NMS ;AR RBHALRFET CRIETCH- & &1 | Riggin & (1983)
» TA9B 2 mg/plate T3, BE1E
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REGA | HRiEE BMERE HEJE | #5585k | HRE | #RER Bl [ =R
MEME | DNA FHHE® | B subulisHIT (rect) In vitro MA EHAE RIMEEEREFET ClBMECH 7L & | FASES KEWTHAE
RV MA5 (rec) 0.023 mp/disk NnT 5, #R71
AEs (1978)
BET2
MEHME | DNA #EH% | Boubtilis H17 (rech) In vitro MA B A& RHEEICRETTET THVBETHo & | FASSE LBV THEA
RTEM45 (rec”)} 0.02 mL&lisk EERTHS, #RET1
# (1986)
$HB73
REHE | UDSER Z v hEERITARE It vitro MA 5514 BiTho L BNTINS, FAS56 KBV T HIA
1 mM FHRT1
Yoshimi & (1988}
$MT4
REGHE | WARRENR | Sophimurium I vitro MA AR KWL EROTEIC DL L TRIETS | FASHE ITBVWTH3IA
.53 TASS 0.5 mg/palte sl shTns, FMT1
£IFTALOD Kasamaki & (1982)
75
REXYE | HARBPERN | Sophimunium I vitro MA L TR 3 RMEERCTEE b5 BIETH | Shimizu & Takemura
B TAST, 5 mp/fplate ol ENTWS, 28, RBELLYRE | (1983)
TASS, ETO TAR T v~ EENLEL | #R 76
TAI00. LAEREREACHEREAEDLNLLS
TA1535. g,
TAIS37,
TA1538
ERFTA2637
Fiasiiy
Ecoli WP2 uvrd
BT WP2 uvrdipKM
MR | ARRMERY | Sopiimurm In vitro MA RWAR RHEEERFET CBIECh- L &h | Riggin & (1953)
& TASB 2 mpiplate T3, : EH16
REETE | IWRMERR | Koo/ WP2 uveA In vitry MA REwAR REEEERIFET CRIETH 22 E S | & (1985
B 2.0 mg/plato HhT 3D, BET3
A | WBEAERR | Soplmurium In vitro MA WBRXNR L Ssh | RNEEREROTRIZ»IE & FRETH | FASSE KBWT L3R
w5 TA98. it 7 355 L ERTINS, BRET1
TALD0, 1.8 mp/plate Mortelmans & (1986}
TAL635 R4 4
R TAIG3T
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MWHEE | ARSI | BB HBREW | 55k | HRE | RN BER HRERRD EBR
REE | WMRBERR | Sophimurien I witro MA EwmE IS RoTE I hdbETEETEH | FASES 230 CL31H
» TA9T 1 mgfplate slebERTNS, #R7T1
RUFTALOZ BREHESA (198T)
77
REHRE | REARTER | B241 T vitro MA ERRE RAERTOMNSES ik SR Ty | FASS KBV TLEIA -
HEIER B 3R 0.05 mM B, #BR71
Knsamaki & {1982)
$H75
EE | HARSRERR | Suphiomninm I witro 6-AS ENARE EHIEEEROTEZ b 5 TSR TS | Radlord & (1985)
Y TAYS 10 mghplate ok Eh 5, sHB19
BRFTALOD
REWE | EAZAERY | Sophimariem T vitro 6°AS RExAR RMTEEIEREFET CHIETH -2 L Sh | Ashby & (1978)
» TAS8, 2.6 mg/plate ThE, M40
TALD0,
TAL1G35
KT TA1E38 -
Rt | HRmEAERN | Sopiimariem In vitro 6-AS RmAR REEEEROFECI2DHTRETSH | Radford & (1985)
»® TAIR 10 mg/plate Ak EATHS. #H19
B TAL00
RAEEE | HARBERW | Sopiimurivm In vitro M EEMERE | MiEAE RWTEELROFEI DD HTBIETSH | Raliord & (1985)
= TAS8 AHid 6 | 10 meplate ol EshTns, #H19
BT TAID0 +whY
. OSBA.
5A8 BUF
8AS BB
=LREL
=t (T-AS
- HEERT
nWAZ k#
FEZS)
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ERER | Bmemn VS BEYR | fie5FiE | BHRE | #RHR #o R R #HB
W | MBREBERM | S phiorium I vitro Mizcnss | BRHE RMFELROTFETFT CHETH o L & | Stwoliz & (1977)
B TA98 ERf¥ v | 0.3 mLhplate hTna, Swltz Bk, HIHIZRWRFE | 2845
S UFTA100 AYrtb BHlDZm RIER C—E AT
- y v A LA T+ Y o AOFBEANRT
{ Arnold HIEPREIIC 2Tt R Y, Retld
& (1980) BOFREAREOLFRINT LRET
D7y bE ol LThE, i, Stlz bit. b
vz ey bOMERY AT LY R LRT
RicHEs gafray b RE B0 Y wF by
Rl A U ATV TRIMEIEERTFETT TAS
Ghitb® B2RAVWTHRRERELEE 25, Blon
2FE—H s hbdholl LTS,
k&) K
HOERE
Ak
SR | AMEEMR Wistar 7 & b HpE [E=E 22 e LD = 14,200 mg/kp &8 FASI?T KRBT H3IA
+hYGA BHR9
Taylor & (1968)
2R78
Bkmit | Adtmitug Mongrel F= » HE L EE R LD = 17,000 mg/kg K& FASIT IoIBWT hEIA
FRYTA #R
Taylor & (1968)
RTS8
BHRHE | AUBUER TR HE wogs P RS LD:o = 17.500 mg/kg thal FABLT I T hEIH
' FRITA | #E9
Taylor & (1968)
FETE
SRt | AldEdRE BAH— L] BRfs | Mg PR LDs = 7,400 mgfkg 1E (&) FAS17 =354 5318
FhUoA LD = 8,700 mgikg fRH (1) F#HE9
SR | SHBLEHE S5 BE RS EE L s LD = £,000~8,000 mgfkg K FAS1T Iz 3318
FhrUTA BE9
SRt | DELHE Fw i HE| grgs | g OTSA LDsa = 2,000 #8 mefkg I (8 RAH (45 OFR 9
LD = 1,000~2,000 mpikg $RE (AT} SEERFLERRES
tERBRER
$HB70
SHEEY | AELERER Fvhk HE #pgy | PTSA LDxo = 2.000 3 mg/kg RE B (UBY) DR D
EEEFLPHRTE
HEARER
B0
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BMER | MBS L ) BRXE | ek | BRE | #RUR s 1 BRERNE &R
SR | BIERHERN [ T b = [A=E 3= PTSA Lo = 2,330 myfkg {RHE EMEA (1999}
BE81
BT | BREEENR Fwb M EpfE | M BIT LDso = 2,100 mgfhg #EH () SCCNFP (2004) o¥5
. LD = 1,060 mgfkg & (i) ZE-X-13 ]
BHRTO0
SHEE | attEuis Fob HifE f=1=F 23 MA LDzo = 2,910 mghkg X Jonner & (1964)
#HEa 2
SHERH | alEEdEe 423 HE gnigs MA LDso = 3,900 mghkg B Jonner & (1964)
&HEaz
aHHE | Diemtin EAEy b [E1E] [3=F 3 MA LDsa = 2.780 mgfkg # B Jonner & (1964)
&®Es 2
SHEr | BEEER®R Fohb | BiE [3=F 33 MA LDso = 2.000 mgfkg #EH FASI4 2BV D518
! #E30
SalBt | SleEdRe ey b BiEl [A=F 25 MA LD =4.000 mgrkg # 3 FASI4 2B 5518
#E30
al#E | SEREdHe Fwk =] Eoiy MA LDwx =6,820 mpikg #K FASS56 Iz 5518
#ET1
FE#ES5 | 08MHR MM FIMM T b 10 58 RORE | FHE| el | £0. 6% FAS32 2B T L 3IA
BEE T . GIE # a0, 2600 #@22
BRAM &, od | mgkg HIE/A Hasegawa & Cohen
Vo, $rw (1988)
PR ol f2i:1 )
- Y AR
Yo
i} YA
RS | 10 E0MER M7 o - 1038 [t Foh | 6%; TARC73 R1F FAS3Z IT
WIER T F R Y v A | 2,600 mgike (51 k53518 (Anderson
EAAE XizsEn | Igia% & (1988))
DB Y B4, 22
vHAT Y
&, Bl
TrHELL
o)
AP O A
s | 10 AMmEE SEAMOEFMI 7~ | I0EM RO eBl | £5%; IARCT Tk 351H
BHRT B d | 2,600 mpfkg RIE (Fisher & (1989))
R A Xtk | rE4EY R4
Vd Yy
07 A
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BEBGE | RRES HEF HRGR | B5FE | BRE | HRNR B5& RERERNE &R
s | ZEPEwBR | [ HE0 Fidd T v > A=l | BARE | #FRE | A== — ARERS L LT, ZERERANEBE L | JARCTS KBWTHIIA
HBERTC | LRB —ia 40 Ien ERRE TRFRROBEHNMEAZETHY . | R4
BEHAAE BRt 6 8 FANFT, 7 Cohen SORRIIFHITHS LHMLA, Cohen & (1991)
M+7e= oE—isg BHE 4
E—i3 Bt
VT2 BYHA
A b, ¥
yA Y
Fokl
FrRIUA
=z
EHEE | 2 FHHEB 21 BISO EELE | RERS | B | HoHV> [0, 1 6% IARC T—% ¥ 7 7 n—7tk, KB4 | JARCT3 B OF FASIT I
B R QOshorne-Mendel 7= + | M HE 10 e b EBED, FTHAZRRTHSEM | BUTHLIA
REMRAE 11 HLTD, RERLLLTHE, IARC ¥ | #/4. 9
—F S A—TOREEER L, ARB | Ficbugh & (1951
BEMERICAVRDIE L LE, #EB 7
ZHE#S | 38 DMK BR76~100gDZ7 1+ | 38 HA BiRE | A B[ oAV [0, 05%; ABERE L LTL, FERAARFOREDK | FASIT KBV TH3IA
R (RWEFaE) HE 14| FRY oA [0, #9400 HLEERAHEBTEZNI Lk, KRR | #R9
FERAKE 117 mg'kg $kB/H AR S B L L, Taylor & (1968)
BET 8
RHHs | 24aa% Boots-Wistar 7+ b (8 | 24M RIGEKL | 4 BEME | RF ®TH | 0, 0.005, 0.05, | AFRLE LTI, ZHBEFTICEWT | IARCTI BT HEM
R HBARIE) HE 20 | g&hict | 06, 5% Fod ) oRFEETIRSAIIE | B4
BRAME 1] 2 &Y Bzl LHET LT, Lessel (1971)
#E88
FAEE | EEEERSL | T0~00 BRG SD v | S BIESRS | 4 BEM | RF RTH | 0, 0.2, 0.5%; FEREL LT, Schmilhl D&KL R | [ARCT3 EBWTBEIH
B | e bk #f 52 | Hahicd | 0,83, 210 mgfkg | L. REBREKTIEBTHo2 PF T | R4
B AAE = w& Dt | RH/A Vo AOKRSICERT SRHFORENEY | Schmihl (1973)
VDA Bhiedof LAML R, BES8 9
& EA N TR TES SDFwk 18R | RE £ Bl | FRE FERLE LTI, FREBOBRICPLT | TARCTI BT HIA
B BT FFDRBHCERNT LG, KER® | B4
R AME % 62 A SRRMEFEC AR S L, Ulland B (1973)
: BRI #BHEI0
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RBAE | mBpaE - | D9y BB | 55 | HRE | R HER AR N R
RARE | —ERICPED | HLSD 7w b TR BIGRE | F) &8 | RF =T [ 0,005,05,5%; | XBRASE LTR, FS%EEREORER | [ARCTS RIF FASIT 2
BIERC | B M E | FEnid | 0025, 260, 2,600 | Ot BEFESIHER TISE | 3WCLEIA
EHAAE 20 »# P> | mefkg RE/R CEMEREHER TSI b, B | #H4, 9
b2 A BLMMITHE S » FOAREERENRD L | Tisdel b (1974)
Tisdel BORREBDLAHLE, —F, | #F91
BOEERICAZohE FEORELESC
2T, FOREMESKHEMIITE
TRAVOT, $oh Yy ool
PRl i S udh e No BT 2it ] B
EHEs | 26 »AMHE | EXG0~60gDMASD | 26 »AM | BRELKS | & 8@ [ RF ECH [ 0. 90. 270, 810, | RERS L LT, Munro bOHRETERE | JARCT3 RUF FASIT IZ
WER T ZFu bk HE 60 | Exhid | 2430 L, ARBREAHTFICRWTHH VT | BWTLEA
FEMAAL = wH P | mpkg KE/B (Y | Vo A0RECEETAREORAERD [ #FH4, 9
[R5 wAYXELT) | bhihotk HBELE, Munro & (1975)
gHRo 2 .
EARS | 280 AME®M | Wistar 5> + A E 28| BEES &84 yoHV-]0, 2600 EZR2E LTI, ¥#Aa7—# ORES [ [ARCI3 RO FASIT IZ
BAER LR B 54~56 | F U oA | mpkg IR CERNZ LG, RRBRSREIREICH | BCLIIE
RNAE 1A Wi ke LR, BE4,. 9
Furuya & (1975}
£HO3
EHEE 1 13 0MYR MASDF v+ 13 8mM weERs | HRE | oV 0, 2%% AERASLLTR, ZRBICETS | FASITESTHIA
RAER HBE | FRYYA NOAEL #, MHEE bickBRBOMNEL | 889
A AL jud = TihE 2% L BRE LI, Kennedy & (1976)
#Eo4
EHES | 2 FHERe HeWRDSDZF» F | 25N RESE | &8 | € b | 1 6% HEESL LTR. JARC 7—% > 77 | IARCT3 KUF FASLT i
BERT . 25 it R —FOREEREL. XLLATRRENE | BvTL3IA
RAAAE B o R—FLTELT, BHHBPELLTI | #FH4, 9
7 ARURA FEATHDZ b, RRMERREIFE | Homburger (1978)
e i B AR 2 L, #HEas
vEY I
LR %A
bEhFh
ERECH
HLEt
el
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BELE

IR | MR VTS BT FEFET YT BER REBREan BR
EHHE | 1AM MRESDF v b A FER RiEES YoV |01, 36 7.6% | FERASLLTR, AEERENT—F% | [ARCT3 ETF FASIT I
BIER T FhrYUTA ZERETLILPpTERNI NG, FH | 33338 (Anderson
A BicEIF D NOAEL ##HET 32 &L T (1979))
2 IR L . BHE4, 0

REHEE | 2EMHR 8 Ak Wistar 7 & + | 2451 Bk G | SR | RF BETH | mARE ZERES L LTE, BIRACHEMEEHE | IARCTI KRBT HIIA
BHRT XIXiRE | (8 55 | E&E ¥ | 2,000 DE BT 2/52 [, 2.000 mp/kp thE/AS, | BEA
A 22 P, # | Y | mghkgEE/A ABERT 0/ L, 4.000 mgrkg RE/B | Chowaniee & Ilicks

E), | hPwa RAERS B SRET 1670 IRz BTV Bich | {1979)

ook 4,000 b o, MREmRECEEk LN | 8RoE

LR (i mg/kg FE/AF | AR ERAERCFRRREREY 5

76 &, h T &3 Chowaniec & Hicks @

B 50 WENEERET LT AN,

)., & IARC Ui F R A R EBRL TN D

HHs Loz, FEAREOEEEF+ATHS

BE (Mg LAl s A DE/RGLEE L, LR

& 6 2T, AFESL LTI, FRRERLT

m) ECAWENCEE LT,
Ed#s | “tflicbirs | MLSDF v b itk R | Fo &8 | RF B:CH® [ 0, 001,01, 1.0, | FFR2 L LT, 8O 7.6%RF5THM | IARCT3 BIF FASLT I
MR | BR - H 10| @Ehd | 5.0 T5%; LT3 BROBMBRRIINSARET | B THIA
RN AL e, | »HYF [0, 6 50, 600, | AL O Taylor BORMERBL. £ | #H4, 9

20 R 2,500, 3,750 e, FEO 1 ECERLTWABNBTE | Taylor & (1980}

Fi &8 mp/kg BRIAME | AEORREEHMEOCHARTRAZY | 8807

e %5 E] Z kb, BoHT DN

48 B E¥wa )t b ) S ADEE L OEEE

BEETXDLAMLE,

EHZs | ZRRELEES [ 32 A0 8D S o - iR BARE | Fo &8 | METHEE 0. 5% HRERAZ L LT, o 5% 5EOMC | JARCTY BTF FASLT I
BHEEC | BB KL | Shic¥s | 0. 2500 ERb AL ETT LA #Y, Tofet | SnChBIR
BRAAE 50 7% FU k| mgfkp CHIAAR | HICHEER 2N LRUEOMPARE | #84, 0

F: &8 | Vora £ DRAERELCOVWTHLHERRMIEAR SR | Amold & (1980)

B g RfpofZ kb, AREZLOTHY, |#Me8

A9 ~ 50 Y@V rF Y raoREIEETS L

uny DTV LU,
EHEE | Z#flchis [SDF v F IR 14| AEEN | Fo &8 | FoA Y |0, 200, 1,000, | KEESE L TR, HEAGZORET— | JARCTI IKBWTHEIA
BHERT | BB B, 178 [ &% (W | & 6~7 5000 mghg FE' | FHI>WTORERFHRTHI_ L | #R4
BHEAAE T 20 | RAE) I B, ZRBRALTFEH Ao & L | Schinth) & Habs

=] e (1980}
&Moo
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| oeaw

ELECHE T HESR | #5FE | BERE | #RHR | B5R AR IE [
s | ZRREEEEI ML Wistar 5 » + A=yl f=zirc | BRI | MERYy | BRI BB E LT, FRBEFTRBOT | IARCT3 RBWTH51A
BHEETR | AR . —vari—Vey | BB | AV RF|M ENYeIY | bod ) YEERERAT OB~ iE | B4
RHEAAE BoF M RARBE | 63 | BEY oL | 2830 mghketk | Ak bhilth o ERET L, Hoosen & (1980)
B, 7= | BREAT | K. &5 | VB EyAagokgs, #M100
- E—3 | TF. 5 RF &My o#Y
VER 2| e 60K 3,250 mgfkg H
R vavE | REI BIAMRATEES
BHBI | & RE
ook 8|G0 EL 3!
5, R M ERF2H)
I REE > 1,740 mghkg
5 AR GF
EHSE [ 20 AmM=n [ 0AROFMsF o (9280 | BOES | SR8 | FomVe |0 004, 02 L | FERELLTE b It Iy A | ARCTI RBNT LA
BHRT 300, | FRYUA | 6% ORI 5 BREMS F34 7 b & 3]
B 31~ 0, 20, 160, 500, | Wistar % » F RS L5 Nakanishi Nakanishi & {1980)
32 2,600 mghg E | HORRERYTHD LUMLE, #F101, 102
1948
IZWEO Wistar 7 - | 328W | BERS | SER | Fob V|0 0%
B 18| FrUva
IE 5
¥ 32
'11
8 AMO Wistar 7> b | 40 A RERG | HEH | FobV |0 0%
‘# OB |FrVoA
[T, e85
RERE 24
. . I
RS | R 18 AME | cAMOEFM F b | 504 | BOLS ok B | 6%; ABRS L LTI, BEShiile OFEk | [ARCT3ICEIT 53R
BHELU | RHBR 1. 3. B. FhUA | 2600 mefkp FE | RV oH Dt R ) P ACREIRETS {Fukushima & Cohen
RHRIME 7. 8 12, 1AMy LOEENLE, {1980))
15 R 3
18 AT
I EY
f 3=t 4
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REBAE | MRS MBS SBRUm | #5h | BRE | Rl RaE B TS B
ERs | 10 EH=8 b s Fadd 5 v b 103k Ry |&drs [ HoyHY | 0106 1. 26, | AFBASELTH. IARC 7—F 7270 | IARCTIICBH 3318
FHERT 4 | FRUTA | 6% —7oREERB L, Bk Rvbo | (Murasaki & Cohen
R o, EEEORESAREFNTLY. F | (1981)
IVVERBNMOBRL L-HLTWS | 84
S EhG, ARMIBTIEEDBRRS
EAEEY VY v AD SRR
TohoERNTLE,
RHE&Z5 | 50 @R IBROHESD 7~ | EE 50| BERE Fohli | 7.6%; IARCT3 ITBIA3|RA
BiER TR W + kYA | 3,750 mglkg FE (Lawson & llerizog
BRAM 1848% (1981)}
M4
FWHE | 104 B bRAMOHEEFMA F o+ | 101 8M | REERE Fohl [ 6%, AFERS L LTI, KRB BV %85 | INCT Ieii 53/
BB #5038 F RV A | 2600 mp/kg E | FCROHONETEIIV R Y b Y0 (Demors & (1981))
BRAAME Xix 4 & TEHY LoRE I ERETSEL L, B4
ic .
FANFT
iz Lk
PRl
7R
LT
|4
Fads | 16 MMM 1 @EGHED 7 v B 16 R RACE S Fuh D |0, 5%EN; EERSL LTI, ARRICEWT %8R8 | [ARCT3 LB 5518
BERT Xizfk F RV oA | 2600 mpfkg HRE | BT OWERB EEREREY 20 Y {Wost & Jackson
R AAL 2 EEGE] R Y v AGREIZERTSERL AN | (1981))
A%HK § L7,
2,000 mg/kg KIK
LELiE
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RMIEH

MR

NEI G

2 L]

% £
BIERG
et AdE

BE 52 BOE
w5

G MMy ACI 7 > |,
Wistar 7 . k. F344 7
¥ FXRSDTF 2 b

GAMD FIMd > b+

B B iR
12, 24 R
It 36 A
HicER
wiRHE
5 o
zEme
®L. B
hOEET
[ k] o]
WTik 52
W o®
LEERT
Li=&ic
34

]
0, 4, 8,
12, 16 X
it 20 &
®icgs
B 5 LT
bl ]|
LRL,
[E3: S
FFEIIC
2Tk
52 AmMa
BELE
TLi-#
ime®

#Eh

BRE

TR

BE5E

BRI

[

RIS

e
# 40~
46 I,
pis2:2 1
& 40~
48

X B
# 36
U 23
T8 50

b R e
FTEY A

0, 5%

#ZH&E LT, [ARC T—% 570
—F DS R St 4 OO T
v MRV o2 ARMOR S TiRRER
BB 5 V5 Fukushima & O#ERILE
WehD EHMFLE,

JARCT3 ltBWT H3IH
BHEA4

Fukushima & (1983}
#®103

&
BAERF
BAAAE

ESMEB AT LE e
LR
k 2;anse

HEFM4 T 2+ (BB
17 LR & TR i)

23

o)
FrYUTA

0, B%

EZFAS L LTH, ARARICHTEY v
Vi kUL 5% B ET SEHIF
2 FERROAMT AT EEY %L
LML, ARBREEBRT VT R B
FRATTHRLAELRTHEI LN LR
Ailcfvieno b Lk,

IARC?3 lds1 58| A
(Murasaki & Cohen
(1983))

EHE4
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HRER | XRiEE NHHS BEWH | f5FE | FRE | 2R L5R HREER R
EHEE | 1 AKRER BESD 7 > bR 12AH | REEs FuH U [0, 7.5%; FEZEL L LT, ARBR 1 AROZO | IARCTI 281 3518
FEET Fruoa |00 3750 BRTHHZ b, ARKICBHD (Renwick & Sims
BRI mgtkg KE/AE | NOAEL OB THRM ok, (1983))
% #HR4
FHEE | —fftichbis | McEBOSD Ty b | ZiER BERS | Fo&rt | METHEE [ 0. 1.0, 30, 40, [ FFAS L LCR. IARCT—F 2772 [ IARCT3 IEBWTH3IA
HHRT | BB # 52~ | Ehfety | 50, 6.25, 7.6% ; | —7OREERB L. 3.0%EFHTOBKE | $R4
BAAAE WO, [ BYrF k|0, 600, L600, | MEEERZOLFERLILLNZC LA | Schoenig & (1985) @
BEL04 | Yoa 2,000, 2.500. b, ABMICIST SRR TR S wE
~500 ' 3,126, 3.760 NOAEL # 3.0% L BHf L, %=, =EH (#M104
= mgikg KE/BM | £2 LTR, 3.0%ELOREROBETE
E i BT ROIET &bk Emm
F &8 MR R AEFRREOWD 255 ICE
H 125 BAF3Fkths LAmL, . &Mk
~T700 ALERRERSHTLEA O L
= BY v Y PHHOELTIIEVWED
Schoenig HHRMERIE L, RMICIT
BEERAELSN OREIZH S NOAEL &
10% L FELE,
RARSE | #RECbES | TEBROED 7 v R BERS FohVr |0 1.3.6.76%: [ RBRASEL T, ¥oaV-F 1Y va [ IARCT3 KRIFBEH
BHRT | B FhY oA |6 600, LE0O, | TONREBICEROIMAMSL I (Schoenig & Anderson
BAAAE % 2,600, 3.750 Mol kb, REBICEITS NOAEL | (1985))
mghkg FH/BD | & BHELEARBRORBRARTHD BHE4
L 7.6% & FPIE L7t
EHERE [ 12HMER [ THBO ML S 12380 | REEs | HE8 | P27 |0 6% AFB2L LT, ARCT7—%>7 74 | IARCISICH VT HIIA
BER T L& s |Fryea —7OIREO LT, Hibino HoHLAR | #F4
EAAAE I, OHEZABTERVLOLEWLE, L | Hibine & (1985)
#bw Mo, op ) R LOERSI | #8105
HFesue Xy WIS RS L& T 5 RRBRKC

SWTHEIRTE AT S DL Ca v
IR L. ’
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PR

mg/kg HE/AHA
]

HEoRg | HRER PRUE | #eFE | BRE | dReR f 2 3 BERERNE &M
HEd#y | 248mme |["HFM4F o F 24 W 2 oY F0 B%; AHFERSE LT, bohrF Y oL | JARCTIRERGBFIM
AR ’ v, e [ 00 2,600 puiR ERICA LAy OFELIX, 7R | (Fukushima &
A AL Yo b Y | mplkg FRIEH | AEEF Y D ABRSRECLLLRES | (1986))
Th, TR |G Edrb, FrAalrid sicEELE LD | B4
E¥-8%. TRV EER LR,
XiEF A
J30% oo
Fiva
RaEs | 21 EMSE TMROHFI4Z» b | 21 BA R s Fot P |0, 5% TARCT3 l235H 3318
HIER W FhYeh |06, 2,600 (Tatematsu & (1986))
RMBAAE mp/ke HE/AAE #M4
]
EHES | _EREEMEN | FoF o AFRL L LT, REMEY 0V 23 | IARCTI IZBH B3R
LY | AEER FThrUIUA MY LORERLEBEX IR ER | (Sakata & {1988) XK
EHAME MLEbOTREVI b, ARBRGH | FYa b (1992)
EWM@ICAvivw oL kL, #H4
EHEy | 10 EREe 5 HBO F344 T b 10 ¥ REEs | S 868 | Yot |0, 6. T.6%: HERLS X LT, Garand 50RMER | [ARCTI IZRWTHEIA
EHET . 10 P& FRYGA |0 26000 3,750 | 8BL. P VT Y ARREICED | #F4
R mgtkg HB/AA | BIEEHT LEOMBRTEEE~DOEMIIS | Garland & (1989)
] HOoBgiIcL-TEETSEERLE, #E106
BEWEs | 16 @M B FI4 F o b 16 FEF RERS FohUr |0, 6%; IARC73 IZ3(3 5318
EHERET FRIZA | 0D, 200 {Debiec Rychter &
BMAE mykg #RE/8 Wang (1990))
. #H4
FEH%E | 10 WMt 4 BRSO FM4e 7~ - | 108 [T s Wm0 3. 5 7T.6%; IARC73 I3} 5 5(A
EHET FhYea |0, 1500, 2,600, {Gohen & [1990))
BRAAAE 3,750 R4
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TR

HREe | MM LAY HRym | bk HREE EER RBERRE F3
Mgy | 80 MR CHEOSDF b 80 AM BEEsS | MR | $oh V|0, 5% FERE&LLTIE, IARC 7—%> 770 | IARCT3 BT L3IA
B F B M|FrUTA —FORBGERELE L, FEUREAETE | $H4
RHAAE e, oAV ZE LR, Ilomma & (1991)
"E¥H : BE107
36
BF AT I REET vt
k(8D 7 v FRRHE) #® 12
&,
53
3531
RffEE | 1 8MH® BMMOEFMIZy b [ 4ED s Foh Vi | T5%:; ABASLLTL, $o2 V30 oA | IARCTI ITiF 231D
BEHRT Friva |30 mpkefEE | ORGSR IV ERERSELITETDS | (Cohen s (1991))
B Ak JL:EE Cohen b RAEEY LML, B4
EHEs | Zf#RichbEs | #6HBOSDT v b kAR EEE | Rl | MBETHRE | 0. 10, 30, 40, | ZBBS L LT AR 3T 7.5%4 | TARCTIIZE T 5518
BIERG | B8 i 62~ | Ehiety [ 540, 6.25, 7.6%; | FECBH LA, OFRSFRICE | (Garland & (1991,
BERALE 260 €, | F Yk | 00 500, 1500, 5H0THBE LizGarland 6O RATZE | 1993))
A 104 Do 2.000, 2,500, BL, ChooBEliltes Vb Yy | 8R4
~500 3,126, 3.750 LORECEBEREE TRV EHNTL
un mgikg FE/AA | %,
£
33 =
HE126
~T700
i
s | 10 AM=58 5~6 B/ F344 7 | 10ER By | FHE [PV [0, 7.5%; AEFERBS L LTI, TARC 7—% 270 | IARCTICEWTHIIH
BERCG b, EMFMA T o bR 10 P& #rUTL |0, 3750 —TOYINERES LET A, KRBT 1 | 3H4
BN AAE oy o7 Y o E mg'kg HIE/AA | AROZOMRBCHLEZ b, FRBIZ | Gorland & (1994)
BHLR2WRKETHD ® it 5 NOAEL wFHEZ o, #H108
NEBRZ > I
FHES | s HEHm 6EMD Fi4 7> FX | 8 EMH BORE | BHE | obV | 5%, EEAL L LTIX, IARC D= I [ IARCTI KBWT HEIA
BHERTC IENBRZ» F 6~ 10| FFYora | 2500 mgkg RE | —FOURERE LS5, ARBT | | #H4
A 7y % S AROHZHOEBMTHAT b, FRBIC | Uwagawa & (1994)

Bi} 5 NOAEL @M% iThih-oiz,

109
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HBEE | MRS | S Reng [ mevs | e | e BEE AR R B
El#eE | S#ficbs [ Fi4 7o M X2 SD 7 | SHR Rigkhs Feod |0, 5%; AFRE L LT, &AWL | AROZO | [ARCTI oW T LI
WAERT | BT w b Teteh |0, 2500 mphkg | MBTHS I L2, RRBERITS | #H4
AL Yty | EAREY NOAEL oF i 24T biskatt. Cchen & (1955a)
b #R110
SpDZFvh Fot b |0, 6%
FrUTA |0, 2,500 mplkg v
: HR/AEY
EEEE | —ttftichis | EF34d F o - R BEky Fodrlir | 5 7.5%; EERE&LLTR, ARBRIER 1 A% | ARCTI BT HEIA
AR | MM F LY T A | 2600, 3.750 GHRRTHEILDE, FRRMICBITS | #R4
RAEAE % mgikg E/A | NOAEL oFHEEIT DR, Cohen & (1996b}
Yy ®BE111
RMES | 10 AREM 58RO F314 S b 10 MG BERYE | S8HE| Foh)r [ 756%, AZEL L LTI, AMBL | ARo0ZLo | [ARCTS EEWTHIIR
BERY 10 [ FEVOL | L0 mgkg BE | BBRTH L D6, XERRICET S | BR4
RRAE k] L L NOAEL @Bl &1 iiedots, Cohon & (1996c}
®H112
RS | 72 AMBK Fald o b 11 X BEEME | PtV | 5%; =ERSE LTI, ZHRiL | AROZD | ARCT3 ILBWT B3
BRERT 172 A 9~ 29| FhUora | 2500 mghpHE | RRCHH - Ldb, ARBIEKTD | $Ha
BN Mm% 1A & 1RIELE NOAEL oM &1Tizleholk, Ogawa & (1996)
. #f113
EHEE |2 AMER (B (w0 WAEDL (VA7 | HBE | Fr2V 0 2my BROREICLIMRRTRAVOTEHRT— | [ARCTI BV THEA
BERT | B) AMOPE | v—nT | 28 K, H T R4
R A 5 AL | #4n EFHL L LT, IARC Y2220 | Allen & (1067
ALy b |20E —FORMRRYE LEL, BOLLEN | $H114
ELTH Ao ) roREiCHERETS L
Eﬁm: IXBETE R EHIT L,
A
EHRS | ZBRENAR | 0~12 ARDOLEY Swiss [ A== | f=m | # AR | 1=2x—| Fore—3 a3 | RERSLLTIE [ARC 7—%> 27270 | IARCTS RTF FASIT IZ
BHEE | B TUR —irar | —ar | B 100 | o BBE | BPFO, G%; 7 OEREREL., FRBERATHEIL | SV TLIA
BERAME Br B6 M| mruksed | 543 | BP, 7o | 0. 7600 mg/kg P AR ZEE LA, BHE4, 9
B, 7o |#& 0 & | S0E | e | HE/OHEY Roe & (1970)
E—z | &, o |BOE B Y #R118
VB8 | ®—ia v
AAR B iR
[
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S | SRS BT HBEN | f5hE | BRE | aRUR e HEHLRE #MA
R s | BEHERA400 8 | 60~% His Swiss 7 | B A& | BEEICY | #6 & | #ohUs |0, 20%; BENREICLSBRBRTRZVOTEET— | Bryan 5 (1970)
BIERC | MR® (BX) | o= 400 B# (oA V> | BF B | FHMYOA |0 d~18mg FTHB, BMR116
B A CRAEE | TRV Y| 100
® LTSl
~lw b
a0
T4 A
ES
Ffs | EEfiobas | BOKE 14 ¢ @ Swiss | LHR REHES | Fo &8 | x> | 0 02, 0.5%; FRASL LTI, Kroes GORBERRE | IARCT3 RUF FASLT I2
BiEL | WE T U BB 0. 300, 7560 L, XREEHTIBNTYH B Vo | BTHSIA
RBEAAE 50 mpkg &R HBicEATEE GNAEEST,) 258 | 24, 9
whbiziof LHETLE, Krpes 5 (1977)
BME117
HiERE | 24mHe #eEBOCD~TA B2 | RS | F8E | HEYed |01, 5% AHEBEL LT, TARC 7% 720 | IARCTA 2BV T LB
#ERR ol e %) YTy —7OERERY B ARRRALT | B4
BANANE jir TarcR iz AR s L kL, Homburger {1978)
HLEY #Mos5
FV -
%S | /E 20 BMEE | 6 @BO BECIN-vv A | REMAH | ROBS [ HEBE[Fo2D0 |0, 5% ABRSLLTH, IARC P—%>»Z 70 | IARCT3 IZBWTHIE
HDU | R 0. 4. 8. B O [4hrUos —FOHERE R SN L, ARBEEY | #84
A AAE 12, 16 X G, 5 PaicBViznT kL, Fukushima & (1983)
IX 20 W/ B 60 #1023
iy o
B 5 ¥
<&M
L®L,
Ehdrd
i
DWVTI
52 E@po
KEE#®
TLtk
[t >4
Ly | 15EmHn 63RO ICR/Swiss =& | 14M HHEn | 388 | AV | 0, 600, 1,000, HERS L LTIE, JARC V&2 n | IARCTE KB T H3A
L iaid z #E #5 10 1.500 —FOERERY LHIFL, ARERRE | BR4
AL jun mglkg HREIE FPMICRVENT & 2 Lk, Prasade & Rai {1986)
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MEER | MRS EE G RRE | 55 | BRE | #BRHH BER B TR 3]
RHEE | RN - [21~2 BRORA | /s | REESE (S0 | fsix—|M=dm—va | RERDELT. $op VY Fal | IARCTIREBWTHIIA
BHRT | BHELHBR BALBASICHHCIHMNar | — 37 m o 96~ | YaBNE | YER 0, 200 | v ORI BRERATEE—u R | BH4
T AAE IR ZFE 13 19200 | 2-AAF, 7 ppm, PeE— | B2WETD Frederick BOKSRERIBL | Frederick & (1989)
AamM., 7 a¥—a | 2RO, 0.1, | &, £, ZERSLLTH, IARC 7— | #8119
BE—i Ry | 0.5, 10, 5.0% | X IA—TORGERYEEEL, &R
@ EBRE FVFE Lo B oY e s R e ol O - N F 2
11780 Uk Tk Y AR i b O
BiCEEL LB L .
Hi%s | 180 AME® AARDCIH- R | 180 AN  RERSE | 2L | S22 [0 01% AERoL LT, SECERSE, 4% | Torres de Mercun B
BHERW : B&ES5|FrioA &, BREREROREFTEGTROIEDL, (1997)
B A A ARBERETEICAVRV S EE L, | B#FAL120
EUERE | LERm & MpDIME Y 7o - | iE Bokiey | &R | MIETHE | 0, 0156, 0.312, | XHFASE LTI, Althofl GO RMERE | IARCTS BUF FASIT IT
BHEG ES VST ¥ S A 30 | Rty | 0626, 1.26% L. #&PRAMICHT A NOAEL %, ML b | 33308 (Althoff &
AL u F EABRBROREHARTHS 1.26% (353 mef | (1976))
E¥VA) LEMEL . FH4. 9
ALy | £E 20 AME | c ABOL V7Y O— | £ Mk | BORYS ed¥ |0 5% HERSE LTH, IARC U—F 7 # 0 | IARCT3 iIBT B51E
BHET | BHRK NF s NBAF 0. 4. 8. FrRUTA — 7 ORI RY LHI L, KRB | B84
e A AAS: 12, 16X FHiCBWENZ L E L, Fukushima & (1983}
i 20 A #E103
#izit s
L ET
oEER
R#Es | BR 20 BME | 6 BHBO Hartley AT | 5k | RERE Yo d| 0 5% RERS L LTHL IARC T—%> 771 | [ARCT3 LBV T HIIA
BHEE | HRR v b 0, 4, 8, TRYOA —FOHEETRY LY L, FHRREAE | #E4
FRRAAE 12, 6 R 2Tl ARSIl S R0 Fukushima & (1983)
i 20 A #FE103
#iziyE
B3 e
kL
BR®RESF | N2AMM®R | AR L»AM [ amED | &8 4| b2 10,65 ARERS L LTH, BEETH 2 PAMIC | FASI7 ICBWTHAA
BHEEE . #5 (9| E +hU oA | mgtkg HFEME BEBFTRO CAEREL, —BREET | #89 :
RIRAE P} WIhOBEERA K LRSESEBD bl | Taylor & (1968)
ol b, £5ICBERTIEERET | #8788

R kARL. SRBEBT S RRAR
RERMERTHD L LohN, KRR
1 RRCLOBERTHEI G, A
RITEITS NOAEL OREEITHRHM-
7o
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RBTEH | RREF [T HBEAN | R5FE | BRw | BRHR | R5R RESRAR F3
s | 16 MM A~ DA Bosnie | 16 B RERE | S 0K | oty | 2u% FERAS L LTH,. Kennedy 5ORMEE | FASITREWTHIE
BIERTF —FnR BHE 3 FRI0A WrEdd, 2B, KERSL LT, & | #Re
AL 19 &5 HE 1 AROLORBTHEZ b, | Kennedy & (i976)
AZRWICE T D NOAEL OFffi 174 | #B0 4
ST,
By | 79 H A% T ALY TOMEM | Bodks | 4BEEE | Yom V[0, 20, 100, 600 [ AFERS L LTI, ARBITBITS | JARCTI R FAS1T T
BHERTF 4 2| FhY o | mgke ERH/E NOAEL #. ML LEARBRCREAR | S TLIA
DA ~3 Mk THS 600 mepky fKEB L FEL . R4, o
Coulston & (1975)
#f121
McChesney B (1977)
BR122
EaEs | ERS ThYF h=sA4F | EEML | RORE | BRE | $opV |0, 25 E=HHAS L LT, Takayama & & | [ARCI3 KBWT b3IA
BEET ABUFZIHIFD | 2405 WO | FFYoa | mgkg KHE/A Thargeirsson HORAMERIBLE, —F. | #H4
R AAE wa EET 5 RUH AZRS L LTIL, JARC F—%> 22 | Takayama & {1998) -
R GIE. # —7oRERY LEy, AMBIIRENT | #R123
EhdE 5 B E NOAEL #RZ < TRAEVEREL
TOEE 9 ER e
(103 ~ THE 11
283 »A sy
il
EdiEs | hiEME 3EROSDZ 2 b £E RERS | &3 [ OTSA 0. 20. 200 FERAL L LTR, SIAR TOHETE R | [ARCTS R BIAR ok
BHEC HE 38 mpfkg /A L. AREEREFEZARDZ 2L | WTHLEA
AL = = $WB4a. 29
Schmahl {1978)
. BFH125
RH#&E | Zftichis | 32BB0SD I~ b TR Mokits | Fo &3 | OTSA®H 0. 2.6, 25, 260 [ AFRAS LTI, FAEREHTERBL, IARCT3. FAS17 AT
BHRY | BB (Bl | EHE mg/kg EE/B | MIBLHT LEILEEOR A FRIREEMES | SIAR itBVTHAIA
Rk A n 50 7= BHLRT, RERER L CREY | BH4, 9, 29
F &% LEI LD NG, XRBEHTITE | Arnold & (1980)
BB & WTOTSADRSIZRATSEMREFALL | #Fo s
49~ 50 B Bhded oo 2B L,
L9
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BT E | BN | MBS BB | 4 | BEoE | SR 5k HREARE #HE
ey | TRESEERERATY M Wistar 7 = b Fox— A=z | HB] OTSA % HEI FERS L LTH, FHEARERATEEL, IARCT3 iz T H3A
R | AWER ‘ Vav | vy | HER 0.13. 70 mglkeg | AABERTITHCTOTSA ORSICRE | M4
RAAAE Fe24EM | BrpkNiE | B 63 WA/ BNk E | TAEMRBA T TE— 3 RS | Hooson & (1980)
Lot R % e LT L. #R100
T L33 fo1 31
Fo®E— | 0 OTSA 70 mphke
a.B | MWD #E/P RS S
BEBI | 8 £
Bk & |50
5, um
i 833 285
5
REES | REXEBE - | RERDSD 7w b (FAE®m | MAED | & 8% [ OTSA 0, 20, 100, 500 | ZFRSE LTI, BOSEEFI-H bl | SIAR LBV C L3R
IR | ERESAERER #5 (9| #5132 mptke fEE/R R R LR Dir et Moz oy | $FE2 0
RAAM | SR RIE) ud T, 027w Yl kD b0 THETEE | Eal ) EERFLEEHR
HAHB/ENRS Y, HRIEBELTVWES | SRR
LDLER, FHRITHITSHITRD BR126
NOAEL 2R S5 = 2 e a2 L HETL
.
REffs |28 AMERE | HoEBDSDF v b 28 M MBSO | & B | OTSA 0. 4. 200 100 | AFEEELCR, RBBALEORNLE | FR 1 FEEFLETY
BHEC | SBERR #y (B | #E b ke BRIEIR L., RHBICETD NOAEL ZHEH L L | REettahdn
A - RIEE) ~10 & 1= 20 mgikg (KIE/E L TR . #W127
EARE | MaLmEts | 9Bk SDZ» | MEAEM | MEED | & BHE| OTSA 0. 4. 20, 100 HZERS L LT 100 mghkeg HE/BERE | FR2 1l EEEFLES
BAER | B BEER | @245 (W | #5513 mg/kg fRE/A ROETREMET LRICERMEMEOER | RESIEARER
BAAAME PIFETE) 2o MR ohhoft T LB, | #8128
RRHSEOERLREL, FHBICET
5 NOAEL %#HE L b1 20 mprke & 8/D
i LB L.
FaRy | RERGSBE- | sARDSDT 2 b FasE | BEBD | & FlE | PTSA 0. 120, 300, 750 | AFHS L LTH. BRBESHOHINER | FRIFEEF YRR
BUERC | EARLE RS wy (W | HE 13 mg/ky WHIA L., KMMMITISIH S NOAEL REEHE L L | Kol iNsn
BRAAM | SHB RFE) i 12 120 mg/kg FE/AETEISARLFE | #R129

L,
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HhE/A) EFFELL.

HEIEE | S e Hepw | &5k | Hax | gsyE #ER REEE R [
= S R TR WILSDF o b 138 RIEESE | £ BEE| OSBA% 2%% FERS L LT, Kennedy b0#RER | FASITRBWTLIA
R & 10 BL. oaV ROREBIITTHE Y | 280
RAELE = LTHOSBBA L B BEA~F— PRV E | Keanedy & (1976)
HE L. WO 4
RE&Es [ 16 QMHR A~5 MAROMOEY | 1658M RIERE | & BEME | OSBA % 2%% AZEHS E LTI, Kenoedy HO#NER | FASLT RBVTH3IA
HUERG — AR #E 3 BL. A vAEOREHRIITHAL | Mo
REHAAE 1 LTOOSBA L B REAF~ R & | Kenoedy & (1976)
L. ' #FEo4
EHEHES | 13BN MILSDF 2 - 13 AR BIERS | % B | 2CBSA 2% AERS L LTI, Kennedy 585 ER | PASLT RBWTLEIH
LR % 10 | -NH% BL., $»2V -SofEpXirinl | #Fo
EHAHE 44 LT o CBSA-NILIZ X BBEAF— Fik | Kennedy & (1976)
R EHERLE, EHEo 4
&L | 18 EMER 4~5 P ABOMMEY | 16 8H RIERE | &8l | 2CBSA 2% FEREE LTk, Kennedy HoERER | FASIT KBV THBIA
BHEC —FAR B4 3| NHE BL. o2V YRACAEOXTTRESEE | @0
BEAE 1. LT @ o CBSA-NH,IZ & 58t~ Fit | Kennedy & (1976)
L A #Bo4
FaEE | 0 EMEB o kR 20 AM | BORS | &g | BIT 0.200.900,4,000 | FHFRL L LT, EPA L2 —0ORSY | EFSAREAXATRT
BrER TR HE 12 ppm AL, REoEEEEC, ARBicE) | (2006) itwT3A
Rt Jur % NOAEL % #7 200 ppm (15.3 me/kg (EPA 1 =.—-{1993))
KE/AARE), BT O00ppm (T8 mghkg itk | #M1 7
| E/RHY) LML,
EE®S | 28 MR Wistar 7 b 28 AN | A%En | &8 | BIT 0, 12563, 37.89, | ZEAS L LTI, ¥ Gha) PR | EFSABSE 54 BRE
BEET #5 (B (H#F 6 113.67 +5I LA TRV, SCONFP oM F | (2008) KT hHalE
EHAAL RIEE) = mglkg &/ A TORREABL, XHRRICBITS #HB17 .
NOAEL %#HE 2 12 12.63 mg/kg $5#/ | SCCNFP (2004) @4
ALRRmLA, =r 3
ERTO
[ A ETEIGES Wistar F « 208M | ®AMER |#EHE|BIT D, 842, 25,26, | ATRS > L TH. F¥F Cka#) 288 | EFSARS AAERE
BHEC #45 (B | #F 10 63.16 FTHZ LHFTELH, SCONFP OfE® | (2008) IBWT L3I
B PIHE) uny mglkg HE/R TORNRERRL, ARRICETS #R17
NOAEL % #H# & %iC 8.42 mg/kg FB/F | SCCNFP (2004) 04
LIAEL T, HE
RETO
E#RS5 | 13 AMER Mt . Osborne'Mendol | 13 8 EEfE | & HE | MA 9 01, 1%: ABRSELTR. JECFA ORRERE | FASSS KBWTH3IR
BiER G Fut H4 10 0. 50, 500 mg/ke .| L. RBBEIZISIT S NOAEL &, HHEX L | 2T
RAAAL s SRE/R Y ICERROEBARTHSD 1% (500 mp/ky | Hagan & (1967)
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L

HERE | HRAE HENE | BE5SE | BoE | HROR fr 3 HEREsaE f
Fl#s | 116 Abte | -MELFo b 115 B | RERE | &8 [ MA 0. 0.3, 1% AFRSE LT JECFA mElERE | FAS 2B 531A
BERT 5 10 B0, 160300, | L, FEBMITHTDS NOAEL 2HEEZ B2 | (Dow (19671
A AAE ' = 500~ 1,000 0.3% (150~300 mg/kg KF/B) LFHEL | #B3 0
mp'kg &E/AHE |
: ]
RHLE [ 78BN (8 | F3d 7 - 783AM RULE 488|715 =|0 L5 3.0% SRPACKRERAMTHIOTEETF—F | FASM TV THIA
BB | ) & 35 | A% TD, #Wao
BrELE = AFER/SE LCE. DHEW O# %258 | DHEW (1978)
L. XHBRENTITBWTT b o=18 | #R131
OEHICER LERXAERBH Hhzd
o ML, ’
E#ky | 2 AMRE (8 | 6~8@MOAHe=T A | 24380  § MBS MA FERRRR 5 | EORSILABRTEIAVOTESF — | FASI VT LA
BERT | ) & )y AEEE D, FThD, #HB30
B 2,250, 11.200 RERS L LCH., Stoner 50#%E2EE | Stoner & (1973)
mgky HFE L. FRB&EFFICBWT MAORECE | #M13 2
B LA BEMEERe 4 0 i e o fo LR
- L,
Edft | 78 AMEE (8 | BECIF 7= TSMEM | RERE | A BM | TRF= |0, 25 50% ERPHICRSBBTHEDTEST—F | FASH LT HEIA
HERC | F) 36 | vl Th B, ®#HE30
AL = FERS L LCH. DHEW O#%ERE | DHEW (1978)
L. ERBREHTFIZBWTT o= | #8131
OREIER LERRAKRBD LR EN
- ST EPRTL Y,
By | ZBRPEEENRES | cEABDFM4 Z o - A= | = | HHRE | =ix2— | f=vx—vg | RER2LE LT, Fukushimn 50#% % | Fukushima & (1986)
BHERT | AMBR —vay | —ay | 20~25 | B | BREO, 006%, | REL, AMBEHTIIEWTITIVNT | #EL133
AL R 4 A | BeREMkK | = BBN. 7= | #u®&—3 a1 | kU o ACREISEET SEERERA S D
M., 7= | ®E, 7 Tl | B0, 5% E—ra AERRBH o LERTLE,
E—z | BE— BN | 0, 2500
vERES | = B RV Y | mgke E/A
A il uE &
SEHRE | 13AMRE% MEA Wistar 5 » | 1I3EM | BERS | FHE | Sy Iic | onE AFERS ) LTI, doGroot OERER | deGroot 5 (1988)
HiERU . 10 m—rry BL, SEOMEEAT - AORECLY | #E134
BAAAL v Al 7 v hESBERHT E MR SRR TS 2

BB LA LE,
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REFE

HREH | XBAEE P R¥ MEE | ERBR BER MR B
R#Es | —BHEHRRES | cARO B S 2T f=yx |4f == |BBNR [ F=tx— | fSyz—¥ 3 | ®KEASELTH, Otoshi HORZEERB | Otoshi & (1993)
BHERLE | AMR —al|—ar | BEM | Cu B | VRO 0.05%. | L. EOLMEEOMARRST M ARE | #1356
RvAAE Bf AW | BPSMK (8 16 | BBN, 70 | P wE—t 2§ nBMED AN L. .
R, 7o |#&, 7| E, Teak | B0, 5%;
T—ia Jouw—i | BN S | Bz~ | 0, 2,500
B2 | s B | CRE (B =y | mpkg RE/R
i REOES (BiE 8| BMIEYY
1ny AXIL o~
g g
Yk
EFESEE | ATASHAEREER, | IR BoowWistar 7+ | 3R 1~ | R&ERS | &8 6 | Fvb P[0, 6,000 Lessel (3971)
B B F 20 B (HHa )T FhYvs | mpkeEE/R i
BFEE) EHEE 8
KEME Boots-Wistar ¥ & | SEMRIIM) | KBHE | & BEE | om V| 0, 6.000
S PEBHL | (REE | 12E | FhYTA | mgkgE/A
T YRR o <3
9pf
EREHoMEERN |60 B ROS | FBEH | FoBDr |0, 1%
Zvh 10 &,
i 20 -
ARARA | AFARAEHM (10~12 AROEE | Gk 7~ | RblEQ | £8 20 | YoV [0, 480. 950, Tanaka & {1973}
13 .3 Wistar 5 » F BHOT | &5 (| & F R ora | 1,900, 3800 BWII6
A PEE) mg/kg #£E/A
ERBE | RIS | 7o b =R B RF TR | 0.001,0,1, 10, | ZERSE LTiX, ARBEBTS FAS17 ICHBIT 331 A
Mk R MR wEhic¥ | 6.0, 7.5%; NOAEL % 1.0% (500 mytkg $FB/E) & (Taylor & Friedman
% wHk Y | 0, 5, 60, 600, | PREEL =, (1974))
U 2.600. 3,750 #MY
: mg/kg KB/
M | ZiEfichs | BELSD S v | =l BaEs | Fi &% | RF oM | 0.0.05.0.5.6%; TARCT3 RUF FASITIC
s s ] & A | wmEhi | 0,25, 260, 2,600 BOTLIA
20 & w3 | mehkg &8 M4, 9
kYA Tisdel & {1974)
#He1
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HEJR | ERER NEEEEE FRYM | #55% | MBE | #RHH S 3 HERERIAE =R
ERERA | ARl o BHE Wisar 7 » b RiERiS | RS | SR Ho2V> [0, 0.3% ARRASELTHL. BRSO BEHE | IARC2Z RBWVWT LA
23 1 b RN 21 &, EBEBDHAXE LT LARRRHEICOW | #E23
Mg %35 #® 5 T, BREOBRE LT —FZ77 7 FTH | Loderor &
LT 130 FEENERRTA L TERVLD L | PottierAmould
! AL, (1973}
#M137
T X ERE | MBECLD | BREDIZN, M Lederer (1977)
DEEL 52 JE, | WEsnuk | EickboREs #H138
T BERE|FenVr [mich oY
13~35 | XX RF 2 | (0.15, 0.3, 3%;
28 koM | 76, 150, 1,600
Shtin¥y | mpkgFEA) X
#Y ILRFEEIINH
HEshdon
¥ (0.3, 3%;
160, 1,500 mg/ke
$%E/H)
AFRA | ZHRIchRL | THEE 175g0 5D S | iR B (P &8 [ FoHV |0, 6% Axrnold B (1979
Bl Hw b HEE | FrYTA #H139
50 %
ERRE [ ZHERICHPED | RRLSD 7 b =TT BOARE | Fo &8 | BF &CH [ 0.0.01, 0.1, 10, TARC73 BUF FASIT LT
=it e 10| #Shied | 60, 1.5%; E»wTh3la
W, # | vV |0 6. 50, GOO. M4, 0
----- 20 P& FYHL | 2600, 3,750 Taylor & (1980}
F &% mg/kg LE/R48 2®B97
- % &3 ]
48 I
EFRLE | ZHREHAS | 32EBOSDFy b R REFESE | Fo &3 | MBTHNE | 0, 6% TARCTS BT FAS17 [T
b e ML | Ehimve |00 2,600 mgkg BWTHIE
60 I ZY b | RE/AES #H4, 9
FI&% | oA Arnold & (1980}
[ %% #H%os
49~60
w
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H¥HA | KBER EIE e HEE | EEFi | B | ERGR #ER HEEREE ®E
Ankged | mABENR | 2k Wisar 7 2 b #8009 | Bin#E | &% 20 | RF 3t | HEROIES RF | RFRS L LT, ZHEL-TIZHER | Colson B (19843
Tk hLEs = PV RV I | OBRHEETETHD, EHFORBRRKIC | BEL140
i P Fuoa, [ FRY2L (03, | B3N NOAEL £FF 852 bkt
L. k& WY RF iE | a%), WE RF & | WEENTLR,
20 Bl Mok | WY op) i
EHB »rFRY | FY oA (03,
AXIE M| 3%). RF My
ENFoH | o h DT e
v =175 (0.3, 3%)
it M ERY
| # 9 (0.15.0.3.
3%
EFARAE | ERMBEENR | 8~10 FROMIE ICR | ZHRG6 B | M= O | &8F 10 | b ¥ | 0.62.3. 126,260, Tanaka & (1973}
34 .4 UA KKHE &5 (@ FhUZA | 500, 1,000 BR136
P mg/ke HH )
SRgs | LHRIchED | EHEE 14 g @ Swiss | BHR BURS | Fo &b | Y22 P |0, 0.2, 06%; IARCT3 ETF FASITIZ
33 S jegd- - . 0, 300, 76O BWTHLBIA
60 0C mg/kg /B $H4, 9
Kroes & (1977
BR117
EMBE | ERBRERMR | HEICR= VR JEIR 10 | MEIRE | A RBE | od V|0, 500, LOOD, | AZELE LT, RERRESVTRAY | [ARCTS R3BH AE1H
it ] A ST 22=3 10 &, | kYA | 2000 B D b hh, ARBITRT | (Dropkin & (1985))
&5 mg/kg KK B NOAEL 2 EMIFETS - Lzt | 8R4
Bom VREELRE,
Big 5~ | AHED 0, 5, 10, 25
15 6 #4 (" mg/kg KB
HIEE)
iR 0~ | BkEE 0. 5. 10, 20%
17 R
AR | ARRARUR | [CRv2 A R Foh) | BHRBRTO IARCT3 Iz &F 53R
s B B URSRE | MTL Y43 (Soidenberg & (1986)}
) ik &E4
ERRE | “HRIZHED [CD1wva ity ks Fod V| 0,126.25,6%: | AFHRSE LTR., KRBIZBUS | IARCTIERT 5518
wiE = FEYTA [0, 3,500, 5900, | NOAEL % 2.5% (5,900 mg/kg xB/R) & | (NTP (1997)}
8,100 mp/kg BRI | FRAEL A R4
iz E]
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SRR | MBS MRy BEREM | &srE | HRE | #9990 #ER HEE PN [
AR | REREMR | HRVTY ik 1~ | ZEERE | FBHE | $om Y| 6 600 Lessel {1871}
i 1 20 R (o4& | T8 | FH)0a | mpke FE/B #HEs s
BE | H¥E s
iy
EFARLE | EHR iR 10.6~12.6 BDF [t vitro Fo#d [ 1mM TARCT3 iz 5318
103 w R (Kitchen & Ebron
(1983))
BE4
Rt | itske FE I vitro b TS 1ARC73 e RiT 5514
2. il vt FrYGA (Pratt & Wiltis (1985))
LS B4
AWML | 7o hEREIFE fr vitro ol TARCT3 B 5318
Bt MR A [§l53i:7 3 {Renault & (1989))
. 53] #HE4
EWRAE | RAEDEM®R | R Wisor F v | SN | BEEE | #ER | OTSA 0, 0.1% AERa L LTR. AARFORBENE | JARC2Z RI1THEIH
it PEHLC 52 Wk, {EHEBH o b SARKERICO | #E3 3
T #® 58 T, GRFERELOT—-F7 72 O3 | Lederor (1977
20 T SEMREENRT I 2R TE RN Ao | BEL 38
PR L.
AL | ERBEABHN | BEHFE 1750 SD 7 | iR D | Fo &8 | OTSA 0. 40, 100, 250 | AFRELE LT, ARRISHBT S5 | Amold & (1979 B
=i 3 b & (7| 2~ mg/kg RE/A NOAEL % 25 mg/kg $hB/A L FELE. | B
RiEE | o7k ®E139
EHH 0. 2.5, 26. 260
40 ~ 50 mglkg EEIASE
., e
38 ~50
I
AR | ZiRIChES | 2RO SD T ¢ b —fft MokieE | Fo &8 [ OTSAW |0, 25, 25, 250 | A FRL & LT, ARMIC KT S | IARCTS RUFABIT K
iz fox ] Bgs mpfkg EE/AY | NOAEL % 25 mg/g /B L REELY, | B THEIA
[lagen #W4. 9
F, &8 Ameld B {1980}
BisE #Mo8
49~ 50
=
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RBREH | ARES RS ] BEem [ g5hid ([ MERr | #ReH [ R5R RS EHE X
EZ LR T0E N ELiR Wistar 5 o b Kik0 B | BEES | &8 20 | OTSA HREOIEN | RFRASE LTIE, EREREZOWTIERRR | Colson & (1984)
HiE PoHBH i OTSA (0.1%) % | HERTATHY, FHSOMBAERIE ( #BH140
B M BERSTHR EANT NOAEL ZFFE TS LA TE R
L. $i® VRN LE,
20 B
ER
Lyt | REBSEE- | 8BKROSD 72 b GretEE | ABlEn | H 2 | OTSA 0, 20, 100. 500 | EBEAL L LT, AARITEH SEMS | BRIEEEFLEHRR
= BTGB #45 (B | B2 13 mg/kg #3/A EBHEIH S NOAEL &, AEHCRHE | REEARER
e PR 1 HIEERBEORERARCLS 00 mpkets | #8126
/A, R T 100 mgtkg KE/D LT
L7,
EFRRE | MRAFIEMR | 9EROSD F v b WS | MBER | &8 E [ OTSA 0. 4. 20, 100 | ZFASLLTH. FRRICHITSERR | TR 1 FEEFLTS
B % ' BiER® | K5 (9 | #4513 mg/kg KE/A HEEEIHES NOAEL £, Sl (i) | RioaEsisg
PIRE} 14 EUCRBHOVThiE>VTHARROR | #H128
HWRARTSHD 100 mehke KE/A EFHL
) . :
EFARE | BABMERE 4% Wistar 7 > b R0 B | IS | A8 20 | PTSA FRBEOED | FEREL LT, RESITONTERS | Colson B (1984)
i35 hofy 1 PTSA (0.1%) ¥ | OBMAFACHY . FREORRARIC | $M140
[ RETRE335E | Z50T NOABL #FE T2 LkTval
L. iR - WL,
20 AT
EL08
SRRt | REHRSEE . | SEABOSDF v b Ml | MmEER | & R | PTSA 0, 120, 300, 760 | FBRAL L LTH, FRRICBH LN | TRIFAEFLEHE
L33 e it Jin #5 (9 B4% 13 mg/kg fFHVA £EHICKED NOAEL &, BRBRURES | Coftsbis
ERB PR 18 woWFRIZoN TS 300 mpkg HE/A | #HE1290
LI L. .
AEFASEE | RABUME | HEWistar o b iR | BERS A B | OSBA 0, 0.1% AFRELLTH, KBEFOBERENE | IARC2Z KEVTLEIRA
it hEREL 52 M, ERBD LI ETHERBERICOW | #R33
T £ 58 T, MRENREEDT —F 777 b TH | Lederer (1977}
20 DERMERT I LA TER DL ( BR138
L,
LI | FeEREAE $EiR Wistar 7 > b SR 0 B | REFRS | &8 20 [ OSBA HEE OIS | AEASE LT, FEFICOWTRER | Colson 5 (1984)
] pAl =Y 2 jud] O0SBA (0.1%) % | OEENTHETH Y, REECRBEKIC | BF140
[ RESET 3R | EBSNT NOAEL #FRE+5 2 L3 C&R2
L. &5 VR HEL T,
20 AiH
A
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HBEA | Bl i BN | 55l | HRE | ERBR 5k FREEREE F3i
EHRE | RERTHN | 40E Wistar 7 o T R 0 A | BOES | &% 20 | PSBA ¥ PR BF O 1% 2 | Colson & (1984) OF » & (Al Colsan & (1984)
£33 ] nbKE [ PSBA (0.1%) % | ER@o#&i L, (0 RonT, 88
# M REZET 51 HoED (0.1%) 2T5REREL. BT
L. ke W, RIBOBEREESORE (BHFER
20 Hiz#H RURARYLARBIERENTVS
il (B 40), ZEASE LTI, FEE
EOWTRRBROBERTHTH Y, kg
S ORBRATIITE-I T NOAEL #RE+
BolipTvEinBELE,
ERRE | REREHR | DR Wistar 7 » b SRMM | BEHEE | HEE | oCBSA 0. 0.1% $FRSE LTI, AREZ0EEFAE | ARC22 BT H3IH
B FEEL 52 L, | XiX ERBEH SR LT HRRBERICOV | #H33
kY # 53 | oCBSA T, ERENRELCT —~F7 7 MO8 | Loderer {1977)
20 IG “NH: ZAREESRT I LR TERVLOL (#M1 38
B L.
SRR | BERERSE | R Wistar F v b 4R 0 B | miges | &8¢ 20 | oCBSA H BB OIZD | FBREELTIE. RBHFICOWTIRRM | Colson & (1984)
fodicd meis g X eCBSA (0.1%) | OHMARHTHY ., RPEoRBAHE | #R140
[ ] pCBSA X X pCBSA | ESWT NOAEL 2845 kit T&l
L., Eig (0.1%) ZRAEE | WwERBEFLA,
20 A i B B8
ELOB
7 LAd | RETY iidh | 8~12 80D CBA/Ca~ | 3 BRI MHWE | &% 41| ¥y&V- | DMSOE® (O, Warbrick & (2001)
P2 ¥ (LLNA) 7233 ERER | © 25. 60, 75%) 25 $HI41
i pl
7 st | v %23 | Dunkin Hartley €/1-€ R | H @R | BIT BiE 1 B8 0.1% SCCNFP (2004) O
2 3 o & P 10 7, EAN. BiE2mB b L]
(GPMT} ShHE 20% B 2 22 W BE {Quintiles England
20 G f, 42 10%F0 (19973}
o e #HET0
T LAy | RET) A8 | ~0= 3Am W HH BIT & SCCNFP (2004) @
g 3 # (LLNA) BT LEH=BNTHIA
& #E70
Basketter b (1999}
#B142
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<BE>

1

BEEFBE, (o VN dTh] RO L-ZAEI VBT rE=T A
DEINPFEE B R EEORECET 2 B REEEZEFMICOVWT (B
18 5 B 22 BfF TREMBEZETFMMEZ B L-EH), £ 144 BHEME
2ZB2 (FR 1845 A 25 H).

£ % : http/fwww.fsc.go.jp/fsciis/meetingMaterial/show/kai20060525sfc

BEBME, Foh ) VALY A BEOLDOBRREBES, 2006 F 4
A.

Calcium saccharin, prepared at the 24th JECFA (1980). In FAO (ed.),
Food and Nutrition Paper 17; 1980 and in Food and Nutrition Paper 52;
1992.

Saccharin and its salts. In IARC (ed.), IARC monographs on the
evaluation of carcinogenic risks to humans, Volume 73, Some chemicals
that cause tumours of the kidney or urinary bladder in rodents and some
other substances, 1999; pp.517-624.

Commission of the European Communities: Commission Directive

95/31/EC of 5 July 1995 laying down specific criteria of purity concerning
sweeteners for use in foodstuffs. In Office for Official Publications of the
European Communities {ed.), Consolidated TEXT (CONSLEG:
1995L.0031-11/05/2004); pp.13-6.

Commission of the European Communities: Commission Directive
2008/60/EC of 17 June 2008 laying down specific purity criteria
concerning sweeteners for use in foodstuffs. Official Journal of the
European Union, 18.6.2008: L.158/17-40

The Scientific Committee for Food: Reports of the Scientific Committee
for Food concerning sweeteners (opinion expressed 14 September 1984).
In Commission of the European Communities (ed.), Food Science and
Techniques, Reports of the Scientific Committee for Food (sixteenth
series), Office for Official Publications of the European Communities,

Luxembourg, 1985; pp.1-8, 14 and 19.

Wiirsch P and Daget N: Sweetness in product development. In Dobbing J
(ed.), Sweetness, Springer-Verlag Berlin Heidelberg, 1987; pp.247-59.

Saccharin. In WHO (ed.), Food Additives Series 17, Toxicological
evaluation of certain veterinary drug residues in food, prepared by the
26th meeting of the Joint FAO/WHO Expert Committee on Food
Additives (JECFA), Rome, 19-28 April 1982, WHO, Geneva, 1982.
27 : http'//www.inchem.org/documents/jecfa/jecmono/v17je01.htm
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- BEEZEE, VYob ) ANV T ACOVWTOFHEERHERKEICET 2R

BEHEE, 201124 8 20 B.

WHO and FAO (ed.), Technical Report Series No.557, FAQ Nutrition
Meetings Report Series No.54, Evaluation of certain food additives,
eighteenth report of the Joint FAO/WHO Expert Committee on Food
Additives, Rome, 4-13 June 1974, WHO, Geneva, 1974; pp.26-7 and 33-5.

Yoy, BV uhs EAFEER, FSHELMTNMAE
#F, 2007 ; 368-71 .

Cafgium saccharin. In Institute of Medicine of the National Academies
(e_d.), Food Chemicals Codex 5th edition, National Academies Press, 2004;
pp.79-80.

Nelson JJ: Preservatives and artificial sweeteners, Quantitation of o and
prsulfamoylbenzoic acids in commercial saccharin by high-performance
liquid chromatography. J Assoc Off Anal Chem 1976; 59(2): 243-50

Riggin RM and Kinzer GW: Characterization of impurities in commercial
lots of sodium saccharin produced by the Sherwin-Williams process,
I.Chemistry. Food Chem Toxicol 1983; 21(1): 1-10

Riggin RM, Margard WL and Kinzer GW: Characterization of impurities
in commercial lots of sodium saccharin produced by the Sherwin-Williams
process, II. Mutagenicity. Food Chem Toxicol 1983; 21(1): 11-7

European Food Safety Authority (EFSA): Opinion of the Scientific Panel
on Food Additives, Flavourings, Processing Aids and Materials in contact
with Food on the presence of 1,2-benzisothiazolin-3-one as an impurity in
saccharin used as a food additive, Question n° EFSA-Q-2004-133, adopted
on 30 November 2006. The EFSA Journal 2006; 416: 1-7

Saccharin, calcium, potassium and sodium salts. In WHO (ed.), Food
Additives Series 19, Toxicological evaluation of certain food additives and
food contaminants, prepared by the twenty-eighth meeting of the Joint
FAO/WHO Expert Committee on Food Additives (JECFA), Rome, 19-28
March 1984, WHO, Geneva, 1984.

23 . http://www.inchem.org/documents/jecfa/jecmono/v19je01.htm

Radford T, Cook JM, Dalsis DE, Wolf E and Voigt M: Characterization of
aminosaccharins in commercial sodium saccharin produced by the
Maumee process. Food Chem Toxicol 1985; 23(4/5): 419-28

The Code of Federal Regulations, Title 21 (food and drugs), Chapter 1,

- Part 1, Subpart C, §180.37 Saccharin, ammonium saccharin, calcium
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30

saccharin, and sodium saccharin.

European Parliament and Council of the European Union: European
Parliament and Council Directive 94/35/EC of 30 June 1994 on
sweeteners for use in foodstuffs, amended by Directive 96/83/EC of the
European Parliament and of the Council of 19 December 1996, Regulation
(EC) No 1882/2003 of the European Parliament and of the Council of 29
September 2003, Directive 2003/115/EC of the European Parliament and
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