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C

HERELE LTER SRR B ) v o A ) (CAS BEkE 75:6381-91-5
(o BV AN T L 3K ELT)) KW (o B0 h) UL
(CAS B4EE& B 6155-57-3 (o H UL F R A 2K E LT) XL 128-44-9
(o BV S R AR E LT)) 1220 T, BHERBRRES 2 O TR
SR BRI A FEHE L 72,

PRI L 7e sl aiiiE, o b VT oA o B U N U AEE R
WE & LT B mgtE, AR G, B ANE, AR A B EICET A b0 TH S,

oV AN T D EWRE L Lt iR B GE A AT TS LI TTE R
Moty LNLERNRG, 8RB D TH L v B Y Ay o NI &
L COFERBFICBWCIEXZEDMOY v B Y O L RERICHEE CTH 2 Bik & Kk
LCEGHZY BV AR TDEMESIND Z EnD, AEES L LTE, A
K5 H OZ BRI W T, oy U U ROEOSEE (LT 3y B ) &
W) ERERIE & LR B SR A O TTRAMICHE 21T O Z EITARETH
% Lol L7,

Yo Y EO—EILE T, R ITGE TRIREND, OS5 LYy ) UHE
ITIE R CHlECNT R EIREIZE LR, TR0 -< ) EEET S, ROKS
L7eth o 0 U ST - S B0 L. 2 <UEREERD £ F BITERME W
L ORPICHE SN D, B MBI v AU VHRICERMEIIERD 5T,
W U ORI S EIRPICHEf S D, OO ALFERE RAZ DWW T,
Yo ) EOTIME L COFEHICBWT, Zeiclazrz4tLEsErLoR0
X727z,

AZEZL LT, VoW U CBITAERICE » TRERMBE L 2 2 8InmET R <,
ZNHITHEND &L ESNDRMITAERITE o TREMBEE 725 X 9 2B aEED
AEMLIIAS S TR S O Ll L7z,

AEEELE LTI, A S REUTEREEMOBEEN SO U o F R Y
U ALDEGIZ o THEZ v MBEBEIZR B AMENRD Hi15H &l L7,

Fo, Vo BV F MY TAE A=V — g VAEE LTEET v MRS
LT, BBATOE—VaMEHEATLHZEDRMESINTNDN, T v Mokt
LTIERosN TR, —F, o B s a0y B ) oz n
TIEZFDO X S R ERIFBIEZ STV,

FENAXIFED AT o — g AMEABTFIZEE L TWD LB X 5N DN EZ
O IEFEIEED ERIT, o WV o F MY D AOEREIZLVFERINDLOD, JK
HIZH > B AT BEET DOHRTIEF R INT, IRET 2 EEFAE O RICE
BN, Yo BV F N TSN DT N U LEORGIZE > THEFERINDHI AL
Thote, YoV F NI U LORET v MEBREN A DOIEREFIZIBWTIE, JRT
T RU T LRE,JRpH, HET7 v NEEDORTTZAHA, FEERIREOE GNP REIND,
LrL, 7 v NUSAOEFEIZ OV TIIH OB BN A Z R T RERIFEONTE S
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T T Y MZOWTHRBICEDEZEOENH V| T OB ANTIRF OY >
BV AT ZDEDDEBTIIRN EDNRENTWVWAEIENS, B vF
N T ADHET v MEERNSAGERIZE MIMETE 20D LBz 7=,

—J5. TOfOEMEE LT, BIEROEBE NS ERES ST v bE RV
RICHOTEDZRBICBNT, o BV F FY T LA 3.0%K5EEOMHE CEEEOIKT
D 2ROV R BRG] X OCEFRR IR OB REBO T, AZES E LT,
N0 EERGICERNT 28EEEX, ZOTOHETHD 1.0% (500 mg/kg
KE/H ; v U & LT380 mgkg (AE/H) =W v BV O KIERGFMEIIR
% NOAEL & 3 L 7=,

F72. PTSA LSO H 1 ) FEADO AWM DWW TUL, BEPE~D BT ST
W2, PTSA ITOW T OFBREHRE Tix, IEHED 120 mg/kg (KH/ H & 515
MEREZ ~ N OREPERIE CRIEMEEGR B N L, ARESLE LT, *
® NOAEL /X 120 mg/kg (AAHE/H Z FRIZHETHD EFHMliL7-, LL2R5, M
EchEENTZY o Y o F R T AZOWNWTORBREDRZENLLY H PTSA 734<
GENDLEEZONDRFETHEESNZY BT U F R Y T AIZOWNTOREBROWN
THIZBWTHIHET v MIFFBROZEARBO LN TN b, AEES L LT
1%, 120 mg/kg KRE/H Z &G LIZBRICHERET » N TRO LD HHEERIE, b
U BB GRBRICBIT2BEAYE UTEHME L7258 IO s o & L
7o REZEBS L LTIE, PTSA LSO Y v~ 1 U HEHO AR D NOAEL (22T,
WD EHRBRICES b O TIEZRW2S, OTSA ML 12 20 mg/kg (KHE/H |
OSBA } 1 CBSA-NH, 23 & 12 1,000 mg/kg AR E/ H #8 . BIT 25k & $ 1T 8.42
mg/kg ARE/H . MA 23MEHE L £ 12 150~300 mg/kg (AE/H &5 L 7=,

AEEEE LT, oY VHOAEREREMICIR DS NOAEL % 500 mg/kg &
H/H (o BV L T380mgkg AE/H) ERMliL7z, £/, VB U FHOR
Hid D EREFE L FEMEITAR D NOAEL 1o Tk, OTSA 78 25 me/kg fAE/H . PTSA
23 300 mg/kg REE/H T 5 & i L 7=,

AEESL LTI, AFLEEZNMRFZOMO e MR HENSIE, oY
VHIZOWT, A BEMICL SN o aE b 61 X 0 RiHuIE L TV
U & L7,

AFBEE L LTI, BBEICBWTHEARRD bNZHEDOY v b ) VHEOHEEE
WMEABRTAL. W Yy B Vs o n, Yy B U F R A FOR

(o h V) OFN—7L LT ADI 28T D2 EN/MNELHM L, AEES
E LTI, 7y EAWE ZHRICh 7 5B NOAEL 500 mg/kg R&E/H (I
VTR UL ELT) ZEILE L, L2455 100 TR L 72 3.8 mg/kg AH/H

(o BV L) Z WM Iy ) oy n) [y Y oA
KX oY) oFJv—7 ADI & Lz, £7-. AZBESE LT, Yo h U 8
IZEEND EEINDARMIIZONTHEHIZITV, TR B U FHO AR MY &
LTERSNDEVIZEBWTIL, ZEeMHICBREaEnen &bt L,



. FMEN R mE OBE
1. A&
HikEE (1, 2)

2. ERHSDBW
(1) #wmmp THyHh) AL DL] DERS
Yo B Y BT N %KY
CAS ¥ : 6381-91-5 (v WV HLvvb 3ukinme L)

(2. 3)

(2) &mmp THyAh Yo bUIL] DERS

D HyhYF UL 2KNY
CAS k%5 : 6155-57-3 (o WV F R DA 2K E LTQ)

@ HyhUF b LEKY
CAS BFE = 1 128449 (o VU F R ARy E LT)

(ZH4)

3. IEEAXEDFRARUEER
(1) YvHhY2hILYIL 3%KNMPDILEXRVEER
Q14HSCaN20682 3% I:I2O

Q0
Y
N Ca?* « 3%, H,0
o)
2
¥ - (2, 3)

(2) Yyh)oF UL 2 KMYPRITEKDOHFFRXRUEENX
C7H4NNaO3,S * HH2O (n=2 XL O)

o)
\\/O

s

NNa «nH,O

5 N=2XIE0 (HHHE4)

4. XEXIHF=
(1) YyhY2AILIDLI%KINMOKE

467.48 (PR 2)
(2) Yy AhYoF )DL 2KMYEUVEKMOSFE
241.20 ;11 205.17 (B 4)

5. MHiRE
SHMEEEZIC LAWY Ty B U L7 A ORRSBEETIE., &L



LT IRMZGELZSDOIE, 99.0%L EE2ETe, |, MikE LT TEHADKH KR
ITHERMEM R TH D, | EESNTWD (BE2), Ik Ty ) hU oA
DRTHETIE, 88 LT TRMERELELDE, YoYU F R DA
(C7H4NNaOsS) 99.0~101.0% %= &te, |, PRIk E LT MME~HEORKSEXILH
BOMRT, WIIMHTHYV, ] EE&nTWb (2 4),

Yo BN T, oV R AR v Y DK~ D YR E
(20°C) 1X. =N FH 370 g/L, 1,000 g/L (X2 g/lL & SnTW5 (BE5) .
WL S & 3 KRR D) 300~500 5D HKAEHF T D E Vbt TV 5 (B 6
7. 8. 9),

TARC73W K O FAS17 IZ X, o B U EOEDEE (LT Tyl >~
¥ Evo,) ofibdEks LTI, @) M ROV oo Z)VR Ul A HEYE
& LT, OTSA. OSBA #i%# % RF EK& NG MKk 7 X LEg (L7 % VER)
EOT =T NEMAZHEME L LT, 220NLERA RFo_oB o7y =
A, 2 HNNRA NI RUB R LR= A7 v RERDS M ERRSIAL
AonbhTtnbdtanTtnd (B#5, 10), RFENI M ETREINZY
v ) VO ELRANH E L TlE, OTSA. PTSA, OSBA., PSBA., CBSA ;X
CBSA-NH,, BIT, NMS, MA, ASJH (1) AN TWD (1 1),
SMELEEF I LA T B U o7 ] OSBRI E TR, MR
O—HBELTEMY (o BV N oA O EREIC T4 b b
NWE AR T I RELT25nglg AT EORENRHD (B2, 4),

FHIEGEE IS LAUE, o B T T LKy ) o R Y AT,
PE~T V0 U MR TIXRE TH D703, RIEWIE CIIRFRIMB S D Lo L
TOSBAZAL, HEkEKRI LENTWD, (ZH2)

SEEEEE L. Yo b U I A2 HOWNWT L KSHEMEWLZ B RAKAL
Wy, TmABEE. MR, EX IV, SR TVELE WS TEET ORGS0 2T
N ELTWA, (BEE2)

LR TRV S ATZBERRIZ DN T, B 1 ICAREEZ R T,
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R1 HYyuh) LEOFHMY (BB11)

No. N BTSRRI Jr—
(CAS 5% 5) | RFpE | Mk i
1 OTSA " RF iEClb&E S izt v 4 U IS HE K 6,000ppm &7 & Dk A
(88-19-7) HHESHTWS, (BR12)
TRETIERM (o BV RV oA KONy B> @
RS T 25ppm LR EHHE, (BB 3)
JECFA, K[EMHIE TiL 25ppm LLF (M= AR T 2 REEE
LC) LHE, (BHR3, 14)
EU #its CIIE R EE~N— 2 T 10ppm YL F L HE, (BB6., 7)
2 PTSA H RFETHREE SN v B U VHHIZOTSA D 2~3% 4 EEH L D
(70-55-3) WENRLDHEENTWDS, BHR2)
KEHMS TIE 25ppm IR (R ARV T R REHELT) &
HE, (ZH14)
EU ik CIIHRERE—Z T 10ppm LA F EHE, (BR6, 7)
3 OSBA " f Riggin & Kinzer (1983) O#AIC L, RFECHEES ZY
(632-24-6) vV UBICR KR 181ppm, M IETRE SN2 v 0 ) VBT &K
KA4lppm GH L OHERHDL EENTWD, (BHE15, 16)
W2 M LB ONRERY TLH D LS TnD, (BIR2)
4 PSBA " f Riggin & Kinzer (1983) O L, RFECHEES ZY
(138-41-0) v B Y HEICHRK 1,05Tppm, M iETRIES =4 4 U VIR
R E OWERH DL ESNTWD, (BH16)
EU ik CIIHRE R — X T 25ppm LA F EHE, (BR6, 7)
5 CBSA " f Riggin & Kinzer (1983) O L, RFECHEES Y
(oA 632-25-7) vAY U, M ETESESAY ) B E BIOEERT
CBSA-NH4 DHERHDLEINTWD, (BHE16)
(01K 6939-89-5)
6 BIT e Riggin & (1983) OMEFIZBIT DI HIC L, o BV I
(2634-33-5) 1~2ppm GH L DWENDHD EENTVWD, (BR17)
EFSA (2006) 12 X %81 Az X, iy v 4 U 2K 800ppm
GRHEOHERDHDL EEIN TS, (BE18)
7 NMS el FAS19 IZB W TH B &N TV 5 Riggin 5 (1983) DA L
(15448-99-4) . o Y VI 0.15ppm GA LTV SN TS, (BR1
7. 19)
8 MA H FAS19 IZBWTHEIHEN TV 5 Riggin 5 (1983) O#AIZ L
(134-20-3) W o Y UBIC0.05ppm B L CWzE ST, (BR1
7. 19)
9 AS ¥ H Radford ©» (1985) O XX, oV F MU v AHIC
5-AS 5-AS 7 59~92ppm, 6-AS 23 40~60ppm FEN Tzt SN T
(22094-61-7) W5, T-AS ODIFEITHER SN, BXHBH FEREISTW - D E
6-AS BECERpolztaINTW5S, (BE20)
(22094-62-8)
7-AS
(89975-86-0)

M E R DRRRE

FHmEGEA I LT, oy BV R (IAv T A TR U AEE) ISRk
RO HHEE L L TURSBCKHES THEA SN TOW DRI TH L & s
T, &ZR2)

KETE, W oV o] KON TSy U MU oA i,
W Ty BV FR Ty BT rEeE=un] i, Q) ERACE
ORI LA RS0y U ol LT 12mg AR, JHEE - 5 AR
i (WPHEARY BER 7 — 2 1RG0 U 2 LT 20 mg BLF) KON &
b (BN Yo h Ul LT 30mg LAF) ~OHBENE L COUIIx3E)
EX IV IR TNADT 2T TOEEON D R ORISR, (i) T =—A v H
2D R K O B2 R O3 35 L < 1T Gv) 7 b—rN—« T o 7 2 D B HE 3R
EWVSZHBTOHANRRD LN TWS, (B2, 21)
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EU CIE. B (9o B U o NCFDF R A, U T LRI LY
Lt (E954) X, EWACKE (80~100 mg/L LLF) . &% — M (100 mg/kg Lk
T). EH% (80~1,200 mg/L XL kg ML F), EX IV« IXTAYTY A
~ (80~3,000 mg/L X kg LAF) Vo= ihi~OHE L L CORMNTRD
bhTWb, (B2, 22)

FTONETE, i (o) By h) IRBETHD, iy [V
TV T RY T A AZHOWTIE, 1901 FIZHID TEOEA (JRE Lo B it
THMEYOFTER) NEFAl ZHL, 1948 A IFBITRWEAEEICB T 2 REN 72
ENTWD, UMM & LCiX, 1961 Il T~ B U v BNRE (5
2—A LSO ELIHEH LTI 6R0),) SnTnd, (B#2)

JEAGHEE X, 2002 4F 7 H O3S - AT RSEMHESRESTO K
FIHIZHEV, OJECFA CTHEHEEMICZ2MFHMENKE T L, —E0®EANTLEM
DHEREINTEY ., v, QKELONEU #EESCHEANIELSBD 5N THTHE
BRI LTEMEDR E D & B X BN DRI OW T, 3505 O EE
EREOZ L7 BRI EICHT T-mEt 2Bt 5 F#t 2R LT\ 5,

ZDFHEHIHENEAEFEE BTN (o BV I w ) 12OV T
DFHBEEIAED F &S, B O E M O EHEDOFR EIZ OV T,
R RFEARTE CERK 15 AR 48 5) 85 24 5555 1 TR 1 S OBIEICE S X,
BWEEEBESITX LT, BMEFEEFMOKENS 72 34, 2011 -8 H, 4
R AT O RN RN L EZEERTZE RN OGREAFERKE H TEMm
INTW5A,

Z D%, BAEFBHE I T Y 3R Sl BRI O R R EE S < BELHEIC
DOWTHFM TN ZA W T4y B o F MU oA OfFEFIEAEDS
ERNE Loz Z Lnn, A%, BMEEEANES 24 55 1 HE 1 5O8E
IZEESE BRMEEZASITH LT, BREFREEMOEKEN 2 INT-H DT
»H5,

7. AmM Ty h )AL I L] ORERVREEEDRELNIZHMY T4
yhAYUF )DL OFEREEOREDHE
JEAEFEE L. BMEERZBXORNM Ty bV vy o) OFREL
OHE L ME DR E IR D B An IR B MRS R oW 2= T =% Iy [
Y TN T ] ZOWNWT, I T U U oA ERERIC,
[Z 95 UIE, BHEX O HABEDEY ), TRIGEHEEEH . T35, AEEK
L & 2 IEOEY I NI N T (R B, S< &, 1B OGS
SUMEFEEMZRR< ) ). ST, Lx 2, S EELOES ), [AK
DRI a7 B EEECEIK, VY — A FLECEE, FLERE RN OVKEE ], [T
ART Y —LFH, HASE, Ur b EY OFIE. 29 UIE. Lk o JiiE, BEHA.
72 HABEXIIAFEZERL ) | T (HBREEE OB 3 51X - B
HERS) I 77T ==X NEKOARZ |, 51, [N T O EE ik
WEE ) S~ HICEET 2 KL ED, JECFA %% B2 E 1L n ik z2 T D7 1
THZIZRImE L CTHRELEY ET580THDHELTND, (1, 2)
F7o, BAETEE L. BREEEZBE0RIM Ty F MY T A O
filfi AR E D BRI 4R D B b G 2GS SR OB M 2 52 T 72122, i [
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oAV R A OFERIEEC TE2, oV oAy os AT
Lallho L, EnEhnokGFEomntry ) o R oA LToOXRYE
ELLETH-TE bR\, | ZMZHHEEZITEI ETHLOTHDLELT
Wb, (BH4)

I ZEHITRIMEDOHBE

1. ANENEE

(1) $vyhy ¥
Ty ) R ERBRE L LT RNENREICEE T 2B E L TUL T O &
AIRENDH B, ok, o B U BT AERERYE & LT RNEREZ B
TH R EBRAGEE AT T L LI TE oz, LNLARRL, 535l &
W EDETHDLIT Yy Y Ty NI E L OB W T
P BV T N ARREOMDY ) AL RRRICHREETH D HIR &
SIS UTCEBZY v Y AT D EHESND Z LD, ARFHI*55M E
ORI T A IENEREICOWTIE, o B U VHRICAR D IRNEIREICES T~ 53K
BRAGEZ VTR ZITH)> 28 & LT,

® R

a. HIEEMN pH & RIRERLL

FAS17 X O FAS32 I KAuE, o U 0k, D pKa N 22 THDHZ
D REAMESE T TIRIZ & A ERREEL 720y CERINIZIRI S 1090
B2E) 5. RN OAFLZA 7 pH &M FIoB W CiIIT e fifiEd
HEINTWD, oV ro—EITE TRINENS, BN pH O E)
Wi (£Lrty b (1.4), HX (1.9) TIEHNpH BNEuwEwmiE (7
v b (4.2) VLB TESHIREND, £z, oV iE, BEVE
B pH &M T2 H 2158 Tl 2 0iclkii s (10, 2 3),
2B, B FHIEDO pHITK 1.0~25 THDHEINTWD (B2 4),

b. MPEENSDER

FAS32 2B iF A5 HIZ XX, Sweatman & Renwick (1980) & X
Sweatman (1981) iZ, B P& YT v MIBWT, #ARNES- Lz v b
U ATIMAEF > HECZIEHA LeA, B O®&RG- Lz v U i3
P CHECOICREREICET 2000 MBEFT N5 <D EIEA L
L. ZoROFEZOMBEN D DOEROIER X, HE TORESO RN
ZkaboThir LTS, (B2 3)

TARC73 IZBiF B85 HIC XX, Colburn & (1981) 1. & F&tE 6
BNZY > BV > ((BFEARTE) %3 100~300 mg/ A/ B AR A fE R S
B A, MEFY B U REITEI 0.56~1 FFR%ICRSIZEL,
MAEF S OVERFFHAIL 75 Th o 7= & LT 5, 7~ Pantarotto
5 (1981) 1%, & FBM (BHESH) Iy BV F MY A (0.8, 2.5,
5.5 mg/kg KHE) ZHRREOEIRIEZE A, MiEFS Y oF R
U LIRFEITIRI 30~60 DR EICELTLE LTS, (BH5)
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c. EFEFHHENLDER

FAS32 Tix, v WV VEHEZFIRNE S L7 & & 0FEfEp~DdEit&
IS ETHDLZEND, Vo b U VEERAFRE Lz & & o rh e
=X, oY CHORRINEOREE L THWLRTWS, FAS32 T
I%. Sweatman 5 (1981) It MZH v B U v (2,000 mg/N) % Hi[AFR
DR S EOEMPHMENESGED 1~8% Th-o72E LTS
—7J5. Renwick (1985) X7 v MV v U 2R O#KG LI L ZDEM
PR RN R GED 3~39% ThHo72E LTWDZ e, 7y hOEB
TOY v A Y CRINOREIZEFH LLT N ESINTWDS, (B2 3)

d. [RPFHENSDER

FAS32 Tix, o B U VEHITAERNICRIN S LD & AR L ZIF L
AEZThWEEEE LTRPICHRE SN Z D, o B U VAR
OG5 Uizt EORPEEIEZ, Yo B U VHEHOARNRINEDRE L L
THWHRTWS, (B2 3)

IARC73 28T 55| HIz LiiX., Sweatman & Renwick (1979) (%,
Arnold & (1980) ®F v b & iz iz 7= 238k & [FEE D RER &
HETFIZRBWT, BEZ v My U v (5% ;% 2,500 mg/kg (R E/HFHY)
R R OBRED HIREIF G- L, ZDORED 290 g 123 L 72k CBHIY v
TV F NI T A (%) % 24 RFEREIR 5T 2 B2 Em L T\ 5b, £
DFER, B4 48 FEFILINIZIZ & A E OIS RIZARZE (o U )
&L THEM (18~14%08#fEd, 70 BNRF) ShTnb, (BH5)

TIARC73 KON FAS32 (2817 % 51 HIZ L #uiX, Sweatman & (1981) i,

E MZHy BV NI UA2g ZHBEIROBIESEZEEOY v Y
DIEALE W 2R % JR A Bl 8 K OV A% A B - RE R AR M Ao RE S &
85% L B L TW5b, F£7-. Roberts & Renwick (1985) %, b ¥ >
HV RV TA (Lg/ANH) Z4EMKEROBRIEZEZA, &5
BOK 80% N RFMHLEINSN-ELTWD (2 3), IARCT3 TR
BB I LT, Ball 5 (1977) 1%, & &t 1 Bl OB 2 #12[3-14C]
Poh ) R HEARAOBIRSEZE A, FEHRY Y (1LgANR)
® 21 HEER DB EZ Z O I B I TOE S E O W IZB W T
t, [3-14ClH > 1 U EEUE 24 FERIRHIZ, FBEL 72 RE D 85~92%
DYy Y GREMER) ELTHRitsnzE LTS (BE5),

e. BEH

FAS32 2B 55| HIz XiLiX, Anderson » (1987) &N Fisher ©
(1989) (%, MEF344 7~ MY v BV AN T LI v ) ) b
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Vo (5, 7.5% ; 2,500, 3,750 mg/kg RE/H @) % Prolab 3200 % Fu>
TIREIHR G L& 2 A, RPEEERICENEZIERIEDOY B Y
Nt sz L TWD, —FH, IEEOY Yy BV F NV U A%
AIN-76A (BlAfikl) #HWTREREG L&A, Yoy U U ORPHE
M XM PP RO 10~20 5 & 20 IR L oz LTS (&
23), Zhizky, BV U OELE TCOWRIIREIC L ZEE
ZTFHLDEEZLND,

@ »f
FAS32 |2 LAUE, HEZ » MakBRic, > B U > (1~10% ; 500~5,000
mg/kg (KE/H®@) ZREAHG L CEFIRREBIZE TV v Y Ol
k- B AL, AR 5% O - E oM e — BN o2 Lnb,
o U KR - 2B COZEREORHLIR N E SN TWD, (BE2 3)

a. /RERRCHEBREE
FAS32 IZ kX, 7 v MakBRIZH > B U U ZHEIREAORGTDHE,
BV AXIFEE A EOMRE - SRS T D0, FRICHRERE (Bg &L O
EE) . RO TIAEFIZEIREDOSMMBRO D & TV D, (B
23)

IARC73. FAS17 ;X FAS32 I W T H B & TV 5 Letheo &

Wallace (1975) O#EIZ LAuE, KEHK 400 g D Osborne-Mendel 7
N (&HFA DA H—r V1 PE) (Z[3-14ClH» 1 U v (50 mglkg IKE)
ZHEERERE DR (BAMEE) L, &5 1, 2. 4, 8, 24, 48 XX 72
PRI T AN Em SN TV 5D, FORE, 5 1 %135
FHAE - BREDIZE A LT _NTITBWTHRSEERN B S, B TH T, &
B M OB E L FEBS R i W AR S L B = & ST, & OV g2
WG 8 FFM R IZ 5 ED 1.3% & T 2.0%. BELIZB W TITES 4 K
M ICEEED 0.3%DHENRO bN-E S TWb, 7=, &5
DO 2 AP AR 5.0 mL T 8 BV I LkE L ChH, BB BB
~ORFER RNz Tnsd, (BRE5, 10, 23, 25)

TARC73 Kk O*FAS19IZBW T H 5 H STV % Sweatman & Renwick
(1982) OWEIZ L, MEMEZ » MpkBRICH > U > RU oA (0,
5% ; 0. 2,500 mg/kg IKE/H®) % 4 HRENREEKRE L7-% 1Ak L C R
MERST, BEICIEE DI E %I E TG 2k L. B I3
HAZRITH I & RO 5217 9 RN EhE ST\ D, E ORGSR, 1R
17, 19 } 0820 H DR IBOREMEEF O~ B U PR, M OV g+

2 JECFA THWH ATV 2 HHE (IPCS: EHC70) % W CHEEUR 4 HEE,

AR B [N
D (ko) @) (efke KR
~ A 0.02 3 150
7~ () 0.10 10 100
7wk () 0.40 20 50
A X 10.0 250 25
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DIRELY @<, £, BEWORBEMEETORE LD 80 2 EEmho Tz
EEINTWD, RIBOBEMEES S B U REIZOWTI, R X
HETRBO LN Ten, ML Y S HETOSEEMARD N E S
TW5, REWORTR,. BlgL OURF OV~ B U AREIZ OV T, B
AT D BEEALRICHINA A Siiz & STV 5, B OREREEE o
IZOWTIE, BEELAIE TOETRO LN 721F0, XY LETOE
BAEFRD SN0, FIER O NRT Y XN KE o722 e n, ZOH
TOEAEGEIT. BEPEIEER A OMEFE 2 F T 5 1IIR 572 MR T
HbHEINTZ, £z, R 17~20 HORIEOEEMEEH OY ~ 1 U PR
X, FTAEROENL Y Koz SN TWD, BLELY | RO
HICREWZ B L Ty BV o M U LAZERBEINTERHET v Mo
T BB RS AR B M DM 72 K ORI O Z 2 L 5 5 XL 9 72 BERtaEh
DY B Y F )T LAOBEEFEOFHLING LR o 7o & fim S
TW5, (19, 26)

b. FafE. BBIR. FT~DFITH

(a) EF
FAS32 IZBWTHEIHEIN TS Cohen-Addad ©» (1986) DR+E
IZEAUE, EIRREAIC Yy 1Y v (26~100 mg/ N/ H) ZHEEL T
7o EHEE SN IR 6 1 (9 B b BlITKEIRGAEE) 12O\ T, HFE
% 2 WRRRIUAN O RHA ML & OB g o> B U PR R 2 e
THRBRDEmR SN TND, EORE., 3FIOFFEFy Y
IR T <UEREE (50 ng/mL &) . o> 3 51 D I as i fn 3 oo > A1 Y
VIREIX 110~160 ng/mL TH 0 %EF D 5 H 2 Fi 0 i -+ >~
BV EEIL, BAMLMETREIY bEpolzE SN TWD, (B
23.27)

(b) v bF
FAS17 TN FAS32 2B A5 HIc LiuX, Ball 5 (1977) X, 7 v
MZBW T o) Uz ER L REL TS, (10,
23)

IARC73 (2B 55 HIC L uX, Pitkin & (1971) 1%, #EEZMO
T IV B ICIZ[UCIY v B U % 4 pglkg IREE/5y DEEE T 60 43 2>
FCRIEEE L & 2 A, ORI a2 S/ 2@l L TR oo Hiix
FRER A B MRk - SEIC O L2 & LT D, RHENTOREHED
HRIIBEANTOER LD L0 TH Y | sl EE& T 2 FEf%IC
BT IR OB EER E I RHA LT IRE LY b &Eho/c e LT
%, (BZH5)

TARC73 (21T 25 HIZ LuX, West (1979) 1%, 44 SD 7 v b
WYy (% ; 2,500 mglkg (RE/H®) A A4EUR 14 B LARRREE# 5
L. S5IZHEHE 19 #2389~ # U > 100 pCi (266 mCi/mmol ; 68.7
g FHY) Z% BV 100 mg & & HICHEFRERE OES (HNFEE)
TOHRBREFEML T\ D, TOREE, BSIV > U 5 5 FFH#% £ T
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2 RHMARM P Cl3s 520 0.03~0.04%F85 D[B35S]H » B U 2338 6
N7=Dlzxt L, JRIBIMLT TlE 0.008%FH4 D[35S]4 ~ 4 U L 03:8 H i
72 LTWab, £7=, FAS17IZBIT 55 HIZ L uiE, West (1979) 1%,
7y MO F LYy W) rEREHLIZEHREL TS, (ZHR5,
10)

IARC73 & O FAS19 B WTHalHINTWD Sweatman &
Renwick (1982) O#AHIZ LA, 19 HO SD 7 > & (M 19 L)
WZBHIY > B Y o v Y oA KT (50 mg/kg (KE) % HEIRE O #
5L, 5 48 Wit £ CTREM K ONE VO, BHE A OV B If OY
IZREENM DI R OVEKIZE T D% B U VIREOHER & i~ 5 il
MERINTND, ZORER, FRCBEEEF DY~ B U REORD N
REENIZ LE AR YL CHRBAE L7223, R SR R B 1 IR A & [R] CREE v
TN ERIARRETH-72 & SNTWD, BIEOKIESEDY I ) 5%
BB THEITZRD N o7 & TW5b, (BR5, 19, 2
6)

c. MFFD-ABEDES. MEANDHE
FAS17 2B W THEIH N TW5 Renwick (1985) L E=—iZkih
IX. Agren & Bock (1973) X, ¥ v H U ATMHE A B & AIWHIICHE S
L. TOEHRILZT v FT 3%, 24~35%. 69~86%. bt kT 70~80%T
HHETIHIHRENHDLLE LTS, (BMR23, 28)

R HEAERNZEHR
FAS32 IZzBWTHFIH I T 5 Renwick (1985) L B 2 —(Z LiuX.
t NEOE L OEREY CORBBEEZRE L, o) S3ERNEHLZ
ZiFntEnhTng, (23, 28)

a. Bk

FAS17 28 %51 Iz L. Byard & (1974) 1%, B4 4 112 [phe-14C]
Y (500 mg/ N) ZHFERAOFBRIE L A, HEHE 48 FeflHE
M BEEURSTEED 98%LL - (JRH 92.83% K O EH 5.8%) M3 AN S
N LTW5b, £/, BE% 48~72 BRI T2 & 1 3B B EED
0.3% MBI S T2 MG RRITY > B U AR D b O Tl
S Z b, b MILOBEMRE L FIERICY v U B LA
LTW5, (Z2H10)

b. vk
FAS17 IZBWTH I H STV D Minegishi 5 (1972) O ki
X, (KEK 300 g © Wistar 7 v b (4 PL®) (Z[358]4- > 4 U (300
mg/kg (AH) ZHEFRHEIZEOES (FRNFHEE) TR ERI AT
%o, T OFER, $ 5% 96 B R T OB REIZ R 5 & D 66.9~74.1%TH
0. YEBHEOT X TRREMKIFELI LD THoTmE SN TN 5D,

3 55 2PEIZOWTIX, FEEHY v B Y B ERERT 4~6 BRIFUKES LIz EhTnb,

17



(ZH10, 29)

TARC73 }, (N FAS17 i Té?lﬂﬂ X iUE. Byard & Golberg (1973)
I3, 7 = 2L B — VRTLELC K o THig D Sl 5 0758 & 3R 7
727 v biZlphe-¥ClH v Y o F MU D AZBEERAOKRS LA £
DOREBNTEEIIR SN o2 LTS (BR5, 10), £7-. FAS32
B 55IHIC L, Hasegawa & (1984) (%, 7~ Moy U >~
T RU UL B%REEEE 14 HEG L TH, 20K TOT b7 7 A P-450
DFENTFR O LN oT2L LT 5D, (B2 3)

FAS32 (28T 55| Iz X#uiX, Lutz & Schlatter (1977) (. JiihE

AL T=Y >y U N In vivo TT v N ORFIESUIEERE D DNA EFEES L
focz’):ot_ EMD, AERHTY v U ITBE L EMICER S L b
LTWb, (BH23)

c. BEILEY I
FAS17 2B W T HHIH X4 Tuvb Minegishi & (1972) O#EIZ I
X, RER 350 g DE/LE > b (B3 PL) 1Z[35S]H > # U > (150 mglkg
RHE) ZHEBEGREREO&RES (BRFE) TP ERINLTND, £
DGR, 5% 96 FERER T ORI R G- & D 95.3~99.9%TH V| 4
EHRED T R THRREERIHE L LD THoTmEENTWD, (B
10, 29)

d. HJL
TIARC73 12BIT 58I L4uF, Pitkin & (1971) 1%, 775 HFAIC
B INTY v ) URRRPICREED E EECHICHRt Sz & L
W5, (ZH5)

TARC73 \Z81F 55 HIZ L#uiE. Byard & Golberg (1973) 1%, 7 =/
ANV E S — )VETILE L K o> TN O D RERHEESR OF5 8 2 R AT vl
[4ClH vV b o AEHRBERROREG LzE A, ZOMREHIET
Ronmol-t LTn5, (BH5)

e. OSBA%’\ONJC:%TO)_I'FTE'I'E
FAS17 128 55 HIZ L X, Kennedy & (1972) 1%, oAU v~
w5 L7i7 > MRH S CBSA-NHy i L7z L HE LTV D, (B
FE10)

IARC73 KX FAS17 IZBWTHBIHIN TS Lethco & Wallace
(1975) OB LT, K3 »AED SD 7 v RXiZH > B U ) b
U2 (0.01, 0.1, 1.0% ; 5. 50, 500 mg/kg {KE/H) % 1 FMEATH
HL728D 7 v b (%BEtfERER 4 P0) 12[3-14ClY > Y > h U o A (5,
50. 500 mg/kg fAHE) ZHERR &G TR BMAEMIN WD, F DR
B ERBERGORNT v FTIRIB-UCTY v A Y v Y 7 A 5%
7 B ORR A G HE M OZEE R RE X% 5 OK 55~87% &K U 11~
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40%TH Y | 1EMBERGDOH 727 v FTIEZN LK 68~85% K& T
# 10~18% Tholc SN TWn5, 1 FHREKGOH 72T v FD
[3-14ClH > BV o NY T ABEH% T HERFPHBESEED 99%H 135 > 7
VAR D DO THY . TLEN OSBA K OREA 4185 H DT
HbHEENTWD, Lethco & Wallace i%. [3-14ClH v BV F RU 7 A
BeH% 7 BRERFIZ, BURBEICE D[S 14C]73>5’1~2mt@ IMAE (REX
1ToTWARV,) L, FHUIBZELL AR B ANLVEKR T I R THD EHE
ELTWD, 728, IARC U —F 27 7 —71F, 20 0SBA LR P
VAR T X RIZOWT, YRR OWERYE O N o FICEEIC K &
LTCEENTWIEAREME A HESRT D2 2 e TERNE LTS, 2, 5l
WHED SD 7 v b, A=/ F A A X — Hartley £/LF v b, NZW
YR F E— I RIC[3-14CIH » B U > (5, 50, 500 mg/kg (AHE) %
HEARHERE O &L (BNFEE) 7B Tin5d, ZORE,
&H% 2 BHRERF ORBSERIZT 5 OSBA I/ 5 U BED I, SD
Z v FT0.43~1.78%, T —/LF L /NLH AKX —T 0.08~0.82%. Hartley
E/LE Y FT0.256~0.69%. NZW 7% T 0.18~0.49%, £ — 7 /)L KT
0.15~0.73% Th o7 SN TW5b, ZDOfEEMNDS ., Lethco & Wallace
. BT L OHEIC» DD BT IRP 6 FEMICHE L~ L TR S
72 OSBA 22\ T, ERNT, BERLMEE WD X0 IiTTe L ALFRY 5 fiF
WLV oD o AERLEbDTHEZ ENRBENT-ZE LTS,
(x5, 10, 25)

Renwick O L ¥ =— (1985) TiE, o h VU AR OKS L-L &
DZ DR HONTIE, AL TWZE LTHETHY, oY
VHOFE IIERETFICB W TEROH DL LOTIE R NWEEZLLNT
Wb, (&H238)

@ HEt

FAS32 TiX., B FEOYT v b~DH v H ) VOB O G K OFER O
HOWTIZBWTH, oy B U VO FEREIEEE ISR TH D |
ZORFYHHI FICREIRME WL Vit ST, (B2 3)

FAS17 2B 55 Hiz L X, Byard & Golberg (1973) 1%, SD 7 v k

(Mt 4 VT, #f 2 PT) (Z[phe-4ClH¥ > 1V > (40 mg/kg REE) % H[AIRE 1§
HL7cEZ A, 5% 96 R, 5% 48 R #EMEF L U 5% 4~8
BRERIAEH D Z N ZENHEED 90%LL E. 3~4%K& T 0.3%LL T D h e
NS E L, WIS REMEKRIBELI O LEREELTWD, (1
0)

FAS32 2 F 55 Hic L X, Sweatman & Renwick (1980) %, E k
LTy heblchy B 7y R (A4 B RME 5 W E
#) 20T 2y BV OMEs VT 7 0 ANMETTHZ &b, BIR
MW > Y OFELPMEE TCHLE LTS, Ty FTIE,
v 71U OB RANE W ImAEER Y > B U PREE 200 pg/mL # TEIFIT S
& LTW5, Sweatman H (1981) (X, 7 v MIH v B U (5%;2,500 mg/kg
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ﬁKE/EI) BIREAR 5T DL, OB VT T AIKRT L, oy U raim

EP&Un‘E-ﬁaia WEHRICERET 2L LTS (B2 3), Renwick (1985)
O)l/l:; BiF 55 HIC LiX, Renwick & Sweatman (1979) %
y%%%T@#yﬁuV@E&W@%of%%mﬁﬁm#ﬁmﬁmkbf
WwWn (B2 8) .

TARC73 (2B iF 55 HIiz L X, Bourgoignie © (1980) X, SD 7 v b
FRERICY > B ) o F b U U A& R ERE L £ OPRE 2 W2 a2 S L T
Wb, TOREFR, o) F b U LOBEEEE O MRS
HoTA XY O E EEY o U F N U T AOR RIEE 53U
1L OMAEFRREN 140~200 pg/mL O L K E 727N, o) v
T 8 U U LD FRAE BRI OFHLIFE D bt rolc & LTS, Eiz,
Yo BV TNV ULE pT X ERET N UL L FRRHIZAREFET D
EY BT RV TLADOE I VT T UANREEINTEZI END,
Bourgmgme HIZ, B U OB RAME P DS A REERRE A A ik o A

12 & DRI L > TV D & HEER L“CI/ Lo BB U OB RN
%Y%/Qﬁ—‘/&()‘ﬁ%qjﬁ/ﬁ U BREICHEETHED O o7 LT
W5, (ZH5)

FAS32 IZB1F 55 HIZ LiLlX, Sweatman & (1981) (%, & R ‘&/7‘3
)/(ZWOmQA)%%@ﬁmﬁﬁéﬁf%mﬁ)77/X®ﬁT L)
LMoL LTS (22 3) 23, Renwick (1985) DL E =2 —|Z X
X, 2 Sweatman O ORERTIXMAEFT Vv H U IBENEE TR 60
ugimL & 5 v F OB RS S W L~ UTE L TWARN T 2D, i
B RITY Y U OB IRME F NI AN D D &V O ARILICIE R &
e LTn5, (B2 8)

(2) Tl
@ OTSA

TIARC73 } U SIAR (28T 55| HIC XX, Renwick & (1978) (%, M
Wistar 7 v hIZ [methyl 14C]JOTSA (0. 20, 125, 200 mg/kg {AHE) % HilA]
sl O E (BNFE) ToRB2EmL T\Dd, ZO/RR, &5% T7TH
MR G ED 94%DHERENYEEE L, 9B 5~T%FEMHEHIZ, HEIZH
5T T8% N RIICHRE SN LT\ 5D, )i, 24 BERR S~ ikt
REHEME LT, 20, 125 K& OF 200 mg/kg (KB K GHETEN TG ED 79%.
58% K N 36% T -7-Z L35, OTSA DR PHEHEHEE 1T ZF DA IS T
BB LELTWVA,

gt b B LA 1 B [methyl-1“CIOTSA (0.2 mg/kg RHE) % Hi[AlEE O
BER S ZA, EBEE 1,2 X4 BFR - #E P~ EPEE &1
BHBD 56%., 86%K MEIFE 100% TH-7-L LT 5,

S BT, B MZ0.4mg/kg K, Hf Wistar 7 » Z 200 mg/kg (KB DA
ALREERR OTSA # H[EFRHIRE DB (FNFHE) SEe A, £hEh
DORFICHE S - B2 fREWIT, 222 L7 7 EBA LRI T L a— L K
WZ OB EIT 7 Vv 7 v Ui akE (B b 35%, 7> F 80%) KOY
BBV (kB k3%, vk 3%) DiEH, OSBA (B 4%, 7 v b 2%).
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NTE2F)L LT AR T IR (B 2%, 7 bk 6%) MO'OTSA CR
PTALR) (B R 3%, v b 5%) Tholm:LTWW5S, (BHR5, 30)

IARC73 FKONSIAR (ZBW T H B H &4 T % Minegishi 5 (1972) D

ZXAUE, RER 300 g DIt Wistar 7 v~ MIZ[35SIOTSA (300 mg/kg &

E) ZHEAERE OGS T 5N Em SN WD, TORE, 5% 24 L

96 R R IS HEME S U2 U R I B 52D 62.9~66.7% MK O 83.4~85.8%

Th Y, H&51% 96 REIFEME P IRt S 7z B aRIT R 5 & D 7.4~12.2% T

bolol I TWD, 7ok, JRPICHEM SN2 EEDRI 50%1% OSBA (IZ
BHHEDTHoTZEENTWVWS, (BE29, 30)

@ PTSA
Minegishi & (1972) O#HEIZ LAUX, KER 300 g O1E Wistar 7~ b
(2 [35S]PTSA (300 mgrkg (K H) % HA[AI% 1 579" 53R s S LTV 5
ZORER, Bh% 24 KT 96 KR Pt S e o aB L, & 5= 54 0
~T71.6% &N 68.4~84.5%TH V., #&51% 96 e #ME P S 7 st
BEIZIR G D 2.6~82% ThH o2& SN TW5D, 728, RFIHEIES Tk
HHHEDK) 50%IE PSBA IR 5 b D Thol- ENTn5, (BE29)

@ MA
FAS14 (2 LT . MA 137 > N OJFig M ORGREIEIE NS 7 & OO 4
DR — MRV AX )=V ET v RTINS Ménékmﬁiﬂ
HHEINTWD, FASI4 [ZLE, A ¥ /7 — T X HLNT-RREKIC
0 TR LIRFE R ORI S, 7o b7 = Ulgide N CHEE R %ﬂéﬁ%ﬁ#
WMTHoT, IN7a rBIAERXIE o7 2 7 BIREE L TRPIZHEES U
5, (ZH31)

2. TOMOEILFHME
(1) byAYF YDA
FAS32 \ZBiF 55| HIc XX, Heaton & Renwick (1991) 1%, 7 v b &
WAV ZHRIZOTE 2 BRICBN Ty WY o F MY T A T.5%
(3,750 mg/kg (RH/H @) Z1REE#R G L= & Z A Mg o F 7 7 A P-450,
F r 7 bbb MOXNADPH-F k7 v A P-450 #ZoEEDOREE . 7 U ViR{bK
Fb RFeX v 7 —BIEHIT NIV T4 BB E MIE S 2o T208, ¥
AF =t VT I N A T AGTEEIZ DWW TIEEMERSRCE ERIZ 0 5T
MLz eMmE LTS, (B2 3)

(2) Yvyh ') >
FAS32 IZBI1F 55 HIC LiuX, Lok & (1982) 1%, > B U i’ in vitro
ISyA *E&UW 077 —BOiEEEZLE L= E L, Renwick (1989) I,
P Y D RKAC DAL A BRE L CHEEFIC IO PRI B S 71
. oy B YN invitro TS —8, A T7—F (L vx—F) KEOY
AN E—BOIENEEZEELZE LTS, (B2 3)

TARC73 28T 251 I LiLiE., Negro © (1994) %, 70 D& 1 iz
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Yo U M- DIER S TH D ERM 3 Al NG Ll 2 A AST,
ALT, y-GTP K OXT VB VR AT 7 Z—EOIEENEML, hili&thy ) o
H G L THRROZIEPABRI TS, (BH5)

3. &

oL, o BV IAT T AR Y N T AT I &
L COEHRRICBWWTIXZEDOMOY v ) VEERBRICENICEW T Y
VEART D EHESIND, LT o T, KMt S B OFEIC W T,
VAN T LT Y o U U A EHERWE & LR AE DX
D, T DDV > B ) R EERE L U RBR G B AW TRABICRR 21T
R DY

(1) Ef=sH

ot BTHY .. AERNOAFRZEA R pH S FIcB W TIEA 4
VELTHFELTWDZ EnD, —MIICENPAMEIZR OGNS K 5 ZkE T
ISEEZ LT VSR 2 b7 & ST b, Renwick (1985) O I
FauR, [6-3HIY > U % U UEEREE R & DNA U U FRERETAIR & O
BHBHTICHE L7 & 2 A, K DNA U U ERRRETIAIR TORENMED - T2 2 &
5. oV oA F 2L 00 DNASMETERLY D EINTWD (&
HE28),

D Hvhy
Yo BV INT TN oAV T NITA BV B
VRS QS /E VI I /A SVAYINN & 3L K Rl D il | ¥ vat==< i A N E S e IS
AEBAELE LTUTO LD 72 iENH 5,

a. DNABGZEEL T HHER
(a) UDS #HE&
(o BV R DL
TARC22 \Z81F 55 HIZ L4LiE. Ochi & Tonomura (1978) (%, ¥
AT R T AZONTO R MREHESFEMALZ 7 UDS 305k % 55
ML TRV, AEICEE L UDS OEMNR R - LTS (R
32) N, PENPLOFIHTHY, EOFEMITH LIS TR,

TARCT73 (28T 55l HIZ LiuX, Jeffrey & Williams (1999) 1%,
Yo F R TAIONTOF344 7 v FEOSD 7 v h OYIRE;
FNTHIIE 2 V72 UDS B (&R 10.25 mg/mL) Z 3 L Tk
. WIS RENEECRIFFE T TRIETH -T2 LTS, (B
5)

(b) Oty FEER
(o BV RITA, oY)
Sasaki » (2002) OIREICLIVE, 8 WD ddy ~ 7 A (FKHEHE 4
) iy BV Yo AEY v A Y > (0, 100, 1,000, 2,000
mg/kg KH) ZHBEIREOEG L, &5 3 FEifg XL 24 FFjZIC & & L
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T, TOMRE. . IFhE, B, B, i, A OVEREZ o2 2
v MR TR STV D, £ ORGSR, BEALE R & i LT, 1,000
mg/kg KRELL EOY > B Y o BGEHORERBIERNCY >y B o R T
LEG5EOMRE K OFER T DNA BEERREO A B BIInilo b &
ENTWD, U O/ME - 25 T DNA BEhREEO B INTEED i
Ty, (2R3 3)

Bandyopadhyay 5 (2008) OHAFIZ KA, 8~10 ki Swiss ¥
A (KHERE 4 P8) (> A Y > (0, 50, 100, 200 mg/kg K&E) %
ﬁ@?ﬁ?ﬁ' RO&E (BAE) L, &5 18 IHZICEE LT, £OK
BRE DB LT E ez iz a Xy MRBAFER I TWD, £
DiEF., 50 mg/kg (AELL EOF LR T tail DNA (%) KU tail extent
(M) OFEZREMNFEO NI TWD, (B33 4)

(¢) in vitroSCE HE&
A Iyl NV RN
Abe & Sasaki (1977) O#HEIZ UL, vy BV F RU T AIZD
VW@ Don M= SCE &k (FemEiiR e 50 mM) 23 ST b |
XTHBEDOR 2 5D SCE FFRNBO NI L SN TS, (B3 5)

Wolff & Rodin (1978) O#‘&EICLiuE, MiETHESNEY v h Y
IRV U AIFENESEHEICHER L0 (R4 1~5ppm &)
IZ2WT D CHO Z MWz SCE sl (Blgkt5 & L=l 1.0%W)
DERESITEY . WTHOMBRMERIZIHBWTH SCE 3o
WObNTEINTWD, £z, R CHERYEIZO W TOE MLiEH kK
WIREEE Y kA - SCE 3B (Blgkt s & Ui e 0.5%0)
MERSNTEYD . WTHLOEBRWER I W T SCE FFF O
BEKGFNCGEO LN INTWS, (B3 6)

TARC73 1281 251 HIZ LiuiE. Bregger & (1979) 1%, o h VU v~
FRU TAIZONWTOE hEIREGEY Bk E 2 SCE Br (&
PR 0.5 mg/mL) Z3E L CTH 0, RHNEEILRIEFE T CTRETH-
L Tns, (BE5)

Ray-Chaudhuri & (1982) Oo#&EIZ X, oV F KU UL
IZ2WTD V79 Z 7z SCE Rk (@it 1 mg/mL) 2330 S 41T
Y. 0.1 mg/mL ¥ T SCE FROEMMNFRD HILTZH, *bi%f“ 1
mg/mL B GRS TWhgyy,) Tl SCE #FXROEEIIEED
Lo lol S Tn5s, (B3 7)

IARC73 28T 55| Hiz LiiX, Dropkin » (1985) L. 4R 10 H
DICR~T7AZY BV hY oA (2,000 mgkg (KE) % HilEljEHE
NEE L, FENEE Lo SCE #F3ME4a B 532 305 L

4 M ERE S 1.5~5.0%., $H8LE 1.2~5.0%2 2V TIHHBREEAEMEI 23380 Sz 7 DL R & ShTunany,
5 M iERLE R 0.6~1.5%, FERLEL 0.6~0.9% 22 CTIHIL EEFEANH] 2358 B 7o 72 OBIEERI R & STV,
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TEY, BETHoTE LTS, (BH5)

(FoBVY)

TARC73 28T 55 Iz LuiX, Saxholm 5 (1979) X, vV
AATHONWT DO MMIMUESE Y o REkE Wz SCE Bk (iR 0.1
mg/mL) Z5%fE L TR0, RENEHELROBFEIZO DD LT TH -
72 LTW5b, £z, Bregger © (1979) &, [RRORER (BERAE
0.5 mg/mL) %%EhE L, (RHENEMALRIEGFE T CRMEThH -2 LT
%, (BH5)

(d) in vivo SCE iE&

(o BV Y TL)

Renner (1979) O#HAICIIUE, 10~11BEFEOTF v A =—X + /N A
AL — (KHE 5 VL (MERIVCECARRE)) (RS> Y o MU A (0,
1,000, 5,000, 7,500, 10,000 mg/kg {AE) Z H[EFRHRROKE (BW
%) L. FhiMiat o SCE Mt E Ao\ FE I n<Tunbd, &
DOFEFR. 7,500 mg/kg KELL EOEGHE TR EED 1.5 5L LD
SCE # ¥ bzt EnTnsd, (2R3 8)

(e) DNAEGZHEELT HTDMDEER
(o BV F R T
IARC73 1Z81F 55 HIC LiiE. Lutz & Schlatter (1977) (%, SD
Zw h 2PEZBSIY v Y o R U A (HEE) (872, 390 mg/kg 1K
#H) ZHERERE OGS (BNEE) L, &5 50 KEff#ZIC SR L TE
DI S OERE D DNA & OfEEMEE R 23R %2 FEh L TR0, BT
Hol-L L TWnWb, (ZH5)

(o HVY)

TIARC73 (IZB A5z kX, Sina 5 (1983) (%, > h VU iz
DONTDT v MIREEEITIIN Z V72 DNA —ARS0IHERER (e
F£ 0.549 mg/mL) %) LTk v | NG L RIEGFIE T TV T
HoT-E L TWah, (Z=H5)

b. BEGFERLEEZIEEL T LR
(a) WEMERAWSEIREALTERAR
(o BV R TN
Stoltz & (1977) OWEICLIUE, M ETRESNIY v Y T
U 72 (Arnold & (1980) @7 v k& HWi- A RICH 7= 523 BRI
HAunon7zbobd—my bE) IZ22OoWTOME (Salmonella
typhimurium TA98, TA100, TA1535 }x ) TA1537) % AV 7=1E )72
N AR (B A& 5 mg/plate) NWEBINTEHEY . RENEHLZRD
FRIZDPDLTREETH TSN TS, (B3 9)

IARC73 28T 251 HIC XL iuiX, Batzinger & (1977) 1X. V>4V
U A 4B (SR 2,500 mg/kg AE) ZHEROKE LT
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<~ 7 ADJRIZOWTOME (S typhimurium (BRREE)) & HAWI=EIR
ZERERABRZ I L TR Y . Wb HENEMELRIEFE N CHBMET
HoTcb LTWD, £z, BIERROE G 21T > T~ U A DJEEN Z #%
H L7=ME (S typhimurium TA98 K O TA100) % W\ 7-18IR285R%E
HRABRZ I L TV . 3 BIRITRENEMELRIEFAE F T ThH - 72
2, mEICHERSh 1RRERETH 72 LTS, (BHRS5)

Ashby & (1978) o#EICLIUE, oy BV T FJ T AIZDONT
O (S, typhimurium TA98, TA100, TA1535 & OF TA1538) % H
W B IR 2R B3R (B & 2.5 mg/plate) NEE I TEY ., 1%
BHEMALRFE T TR Th o2 ENTW5, (B4 0)

TARC73 (28T 5 HIZ LAuiE, Pool (1978) 1X, > BV F KV
U LZOWTOME (S typhimurium TA98, TA100, TA1535 KON
TA1537) Z MWW EIRZeR A Rk (@M &E 1 mg/plate) % Fhi L
TEO  REHEELROFEIZ DL TRETH T LTS, (B
fE5)

TARC73 1281 251 HIZ LiuiE. Connor & (1979) %X, v VU~
7 MU UL (s & 100 mg/kg (KEH) 2 HEIFIRNE S L7277 > bo
JEVICOWT OMIE (S typhimurium (BEARFE)) Z 187220828
R 2 I L TR v . BNEH L RIEFE T CRMETh o2& LT
%, (BH5)

Eckhardt ©» (1980) ®O#EIZ LiX, RF scibEsn=V v H U
> MU DA (OTSA % 27ppm & A) IZOWTOME (S. typhimurium
TA98, TA100, TA1535. TA1537 } (X TA1538) % W /-1HIR24sR%E
B (B & 40 mg/plate) NEMINTEY ., REHEHLROH
)b LT RETho T SN TWD, 72, VB s ZLM £
HIZE A TH ., (RBNEHAERTFIE T OT X TOEKTREETH -T2 & S
ncTnsg, (E41)

IARC73 12T 55| iz LauZ, de Flora (1981) X, vV 7
FU D AZHOWTOME (S typhimurium TA98, TA100, TA1535,
TA1537 K1Y TA1538) & MW /-1HImZe R A il (ke MHE 10.25
mg/plate) #Ehi L TH V., REHNEHLROFEIZ LD LT EETH
ST LT3, (BH5)

IARC73 (Z8F 28I I K4, Imamura & (1983) (X, Hv U
YF RU T AZOWTOME (S typhimurium TA100) Z AW 7218)F
ZEsRE BE R (e & 10 mg/plate) Z 3 LTk v, REHEMHLAR
GFHEFTEETHTZE LTS, (BES)

Ishidate © (1984) OHEIZ I X, o BV o F U T AIZHONT
OfE (S, typhimurium TA92, TA94, TA98., TA100, TA1535 & ¥
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TA1537) % MW7 18IF22R 2 Halli (F i M & 10.0 mg/plate) 733
ENTEY ., REHEHALZOEEICh DD LTRETH -T2 SR T
%, (ZH42)

Bandyopadhyay © (2008) O IZXLiuE, vy VT R UL
WZOWTOME (S, typhimurium TA97a X TA100) % v 7-18)7%2
SRR R (e m & 10 mg/plate) NEEINTED, REHEHER
DHETZD DD OLTRETH T2 S Tnd, (B3 4)

(B Uy)

Ashby & (1978) O#EHFIZ XAUX, oWV > (Rl & LT OSBA
BEf) IZOWTOME (S typhimurium TA98, TA100, TA1535 &
NTA1538) Z MW7 Im2esR A BB (B & 2.5 mg/plate) 735
ESNTEY ., RENEHERFETCRETh TSN TND, (B
40)

TARC73 lZ81F 55 HIz LiviE. Rao B (1979) 1%, > H VU 2o
WTOME (S typhimurium TA98, TA100., TA1535, TA1537 KO
TA1538) Z W7o 18R 2282 ek (G m & 5 mg/plate) Z 30 L
THEY  MHHEHAEROFEEIZ DD LT EETH -T2 LTS, (B
M5)

Herbold (1981) O#iEIC LiviX, RF sCcllES =y Y iz
SWTOME (S typhimurium TA98, TA100, TA1535 K% (X TA1537)
W IR 2R B R (e & 12.56 mg/plate) 233 1T
D AGHEMEILROFEIZ) DL TRRETh T STV 5, Eiz2,
MY > ) EKERT T 2 FEREER L7 RICHE L2 b DIz 20
TOME (S. typhimurium TA98, TA100, TA1535 2 TA1537) %
W= IR R BB (s HE 2.5 mg/plate) DNEINTEY
REEHELROFEIZ PP DOTRETHs T2 I TWnD, (R
4 3)

Ishidate © (1984) W ONZRER KL UAH: (1991) D#HEIC LI,
Yo B Y (B 100.0%) (IZHOWTOME (S typhimurium TA92,
TA94, TA98, TA100, TA1535 U TA1537) % MV \7=1HIm2eoREs 1
RBR (ks & 10.0 mg/plate) NFEmINTE Y, REHEHELROA
Wb LT ERIETho Tz &N TS, (B4 2, 44)

Mortelmans & (1986) OFHEIZ LAUX, o B Y AZHOWTOHME

(S. typhimurium TA98, TA100, TA1535 2 TN TA1537) % 718
JFIIRAE HA B (B & 10 mg/plate) NEfINTE Y, HENEME
{LRDODEFEIZ D LTREMEThH TSI TWS, (BE45)

(b) ¥awvauNIZRANSEILFRALESR
(B VT FU L)
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Eckhardt & (1980) O#EHIC XX, v a v ¥ a v = (Drosophila
melanogaster Basc 7N OV OB ARIME) (2 RE{ETRE SN >
AV F U v (OTSA % 27ppm & 4) (0, 400 mM) % 3 HHIAK
KEEG-T DML TEESEHBR N N ST Y | HHEBIER AR O
FRO LNl ENTVDS, (BH41)

(o)

Kramers (1977) O#WEHIZLINIEX, M ECEEI N2y hoY
v [P&B) KO Y > 181022] IZOWTDT g 7Y g N
T (D. melanogaster Basc /MM 0% OB ARIME) 2 - ST
FOERER (TP&B) HEIIEEIEAN 0, 5, 26 mM, 3 HHIEEEHKE 0, 5.
25 mM, [S1022] HEIEHEA 0, 5 mM) 2EMIINTHY, P&B]
THWEEME, 181022 TEIMETH-7-E SN TW5D, Kramers 1%, 7l
i@ OTSA KON PTSA (22T L= BRfE R & 1S1022) 1% [P&B]
L0 LH Lo 2Z 2B E 2, [P&BJIZERD 5755V ML OTSA
KO PTSA DSNDORLERAMIIZE DO LHELTND, (B
46)

(c) RORY 2 IT#4—< TK 5

(VR TL)

IARC73 2B D5 Hic XiuX, Clive & (1979) 1%, FEHERY o 4
U FU O AIERY > Y v b T AIZOWTO L5178Y k"
372 EHWET T RY 7y —~ TKiRER GRERE  JEERY >
Y RY A 190 mg/mL, BFHSF BV F MY T LA 12,5
mg/mL) Z3HE L TR Y, RENEHELROFEIZO PO L TR TH -
- LTWb, (H5)

(d) invivo b2 VAR T =y I EMEREEFAER
(o BV U TL)

Turner & (2001) OWHIT LA, 12 #H#mO Big Blue™ 7 v kb (%
BERE1ODL) I B U T U A (0, 5%) % 10 HREREEHRE L.,
14 H BIZ &% L CTE DML OO DNA &8 L lacl D7 S
5.5 In vivo b T VAT = = 7 BRI SRR N I S LTV D,
T DGR WBRE D5 BAEE U7z Jact 25 BAEE O RIS M OV
EDONT BN THERD Lo lz s SN TW5D, 72k, ARz
BT BRI E L THWEZ 472 /B 7 2= v OHREIZ K-> TH
BN ONERE D WFIIC BT S Jacl ZBRBENHZISHEM LI Z &0
RSN TW5, (B4 7)

(e) BELFREARLEEZIEE LT LT DMDKER
(o BV RYTL)
SIAR (ZBWTHEIH I LTV A Fahrig (1982) O#HAIZ KX,
C57/BL6JHan X T ARHEFEIT R~ 7 A (CofHREE 39 PU, ¢ 5.4 84~99 L)
\Z RF iEclEsnz=y Yo+ rU v (OTSA % 27ppm &H)
(0. 1,000 mg/kg IKHE) Z4EWR 10 HIZHEIEENES L, S5 7zR
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) O ML DO LB R ETBE T OIE (KO UTKRER DS T2 AR >
N XiFEFMEE (HEAXIIKABO ARy M) OMBEEZ R 5~
JAAR Yy NRBOAFEm I TS, ZOME, 3EF IR LITHhNT
B CHREREAAKRTORAR Yy N OB X 1/701 LT, XREETO X
Ry FhOHBIEE (0/1828) & DRICABEEITRO NIRRT &
NHEMETH- T2 SN TWn5D, (B30, 4 8)

Suzuki & Suzuki (1988) DOHEIZ LIV, vy BV F FU T AZ
DT D RSa % v /= Nat/K+-ATPase &5 FEZSRERIC L 5 7 7
A VPRS2 Rt & T DB s T 2R AR 2 | ﬂﬂﬂﬁélifﬁ—ﬁ) 50% %
Flﬁlé/ﬁf“ (22.5 mg/mL) FTHEMEANTIY, ZEREBFE O

NRH LT SNTND, (B4 9)

(o HV)

Mahon & Dawson (1982) ®#&i1z kv, HT v X (%KL 9~
24 JC) [IZOWT, HET ~ T A ERZF L, BB U > (0, 75, 750, 1,500,
3,000, 5,000, 7,500 mg/kg {AKE/H) Z4E4x 8, 9 XL 10 HIZH[A5H
fifg O s (BNIEE) L, SBon-REBMmoEROFE ARy FHE

DHEEZ % 28 HICBIERTH~v U AARy MaBRAFE I N TV D
ZDOREFR, AEOAR v b OHBLERITHREE T 0.9%I2%F Lﬁffﬁiéﬁxf
3.6% & A B2 EAEN R O T #EBRE O & & OBEMEITEED B
T HEADOEWVCEIDIELRO LN oL ENTWS, (R
50)

c. 3BAREEZHEELT HHER
(a) IFFEEEMBREZAVSLBAREEHER
(oY HT )
Ashby & Ishidate (1986) W ONZHKMK OMARE (1998) D41z ki
W, oV v oA (B 99%EE) (2o T o CHL/IU % Hv
7o et AR B SRR (BN ML RIEAFAE T T 24 Fefi] J O 48 IRFfiEfe
RLER) (BRI S b UT- A2 g« 24 BEE)EGIALEE 16.0 mg/mL, 48 FF
[ HHEALEE 12.0 mg/mL®) NEME S TWD, ZORER, 24 KEf g
AL Tl 12.0 mg/mL PLE. 48 FFREGALEE Tl 8.0 mg/mL LI o
ETHM (BERE) TholztInTnWabd, oV y o
Lﬁ@ I/, ST b ) U LR O U T A OZERKERIT DT S G AR
BEEHRLEZIE, WTHOHES 4 mg/mL Kiili (AU REE LT
HAbFT R Y 7 A 1 mg/mL REICFEY) ORE IR 275
T, HAET R U U A 1.5~3 mg/mL MY RE TRV b YR B &
FHRLLEZE, Yy BV TIERETH 722 &5 D, Ashby &
Ishidate 1%, EEE TOREM &) FERIL, MIRNA 4o R &
HZHOTIERONEHEL TS, (BE51, 52)

(o BV I rUTL)

6 48 FEIHEFIALELD 16.0 mg/mL TIHMEFEEARD Sz & &N T\ 5,
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Kristoffersson (1972) oS LiviX, vy BV F FU 7 AIZD
WTD Cl-1-15 Z W 72 Yeta R B E 3R (B R 1 mg/mL) 23560 =
ITW5D, ZOREER, #HEREHBOAEREMPIRD Hiv, REKT
PERRIES TS, (BES5 3)

Chang & Stacey (1974) O#HEHFIZLUX, oy BV F R T A
DNTOE MR BRI EER Y "Bk E AW - Qe R B R (8
BRI L SN EIEE 2.0 mg/mL) AEEINTEY , Bi5 iT%k L
7o (2.0 mg/mL) B GERIZ WO ANA L, RFEEIE
ICETIR T LTWE,) GC?SI/\"C@%L{j“@ﬁ:@]m@;ﬁ@fcﬁfﬁ'ﬁﬂf))mu?5?')‘5
nize&hTns, (BH54)

Abe & Sasaki (1977) oL IZ LIV, YoV o F R D AIZHD
WTOD Don W= R B EHE (BmiEE 50 mM) 23 5E0E S 41T
B, fBERIIANTYIREONTN, Dl &b R&EBERTIT
TR 50% % FEl-> TV O DYEIREE OF %\E‘ﬁ)mu&')%ﬂt
EINTWD, (BH35)

Masubuchi & (1978) O#&AEIZIUX, oy BV o F MU v A (i
F£ 99.93% ; OTSA % 45ppm & A) 22\ T CHO-K1 % v 7zt
REEFE (20 mg/mL) NEMINTEY, REHEMALRIEFE T T
PR (BERY) OFRPBOL-EEINTWS, (B55)

Ishidate & (1984) W ONZ Ashby & Ishidate (1986) DAz L
X YoV U AIZOWTO CHL/AIU % FAV 7= G th R 5w al B
(FRENEMALRIEAELE T TD 24 BifE O 48 BRI G ALEL) (B4
E LT BRI 12.0 mg/mL™) NEMIN TRV, 24 FEEGLE T
1% 8.0 mg/mL LA _E. 48 B LEE ClE 4.0 mg/mL LA _E O FE TRk
(HEERE) Tholmt&hTWnWb, (BE42, 51)

(o Vy)

Ishidate & (1984) . Ashby & Ishidate (1986) I ONZHK M UL
(1998) O#WHIZ LU, o BV AZONWTO CHL/IU % Huv7-Y
R TR (RENE MR IEGFAE T T 24 IEfi] K O 48 R[] AL )
(=g 6.0 mg/mL (FTHFE D Hiv7e s> 7= D1X 2.0 mg/mL * T)
®) MEINTEY, BEThHoTmEEN TS, (BB42, 51,
52)

(o BV B TL)

Ashby & Ishidate (1986) I ONZARKL UMAR] (1998) DOEHIZ Li
X, o B U T AL _ou\f@ CHL/IU % V7= Yuth R 5w 5k
(FRENEMALRIEAELE T TD 24 Wi} O 48 BRI G ALEL) (B35

7 16.0 mg/mL TIEAEIENRD bz & STV 5,
IR IZ < W= DMSO R BEHCHW=28, 4.0 mg/mL UL ETHHARD bz & ST,
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& LTomEiRE 8.0 mg/mL®) NHEINTEY , HEIRE 8.0 mg/mL
TOREME FEERYE) Tholzt&h b, (BE51, 52)

(o B o~ TR L)

Ashby & Ishidate (1986) I ONIAKK ARG (1998) DA IZ L
T, oy BV oI TR TN AR Y T AEROTI
LYERBEEZFR LTEOIX, b DO&RA 4B DNA O~ 7 %
U AFEA I BN T IRV AL F U AT HEHTHDHLED
R a EE T A7 . Py W) o~ T 327 L2 To CHL/IU %
Tz et R FLE R (NG AL SR IEAFTE T 24 e K TY 48 IRFH
HEALEE) (iR 12.0 mg/mL) AFEM I TE Y, 8.0 mg/mL LA
FORETHME (ERY) Tholzb STV 5, Ashby & Ishidate
E o B o~ I3y MEPMIONE & FEEAIC RSO YL AR
FRMEEZRLIEZZEND, o b U VO YRR HRED LR
IZE2bOTHLAREMIHE LTS, (BE51, 52)

(b) invivo:BAEEHAER

(o BV FRITA oY)

Sram & Zudova (1974) ORI LiuE, ICR ~v A (K 10
B) (2w h Y rF U oA (0, 200 mgkg AE) & 12 BB X125
[EIEREN 53 23RN E S TEBY ., 7 4 7 %3 v A O KR
2B DEREE, XY Yo RO oy L Ol R A3 *EREED 0.7%12 A
HENTDIZR L, BHERED 6.1%ICR LN E SN TWDHR, AEHY
MTHSTZDOPEDITOWNTUIH LI STV, (BIR56)

TARC73 2817 25 HIZ L4, van Went-de Vries & Kragten

(1975) ZF v A =— X + NARZ—ZH vy BV F b 74 (1,500
mg/kg (AHE/H) % 3 AR OG5 in vivo B fHG R B R 4 5=
HLTRBY, EBETHo7mE LTWND, (B5)

IARC73 28T 55 Iz LiuiX, Machemer & Lorke (1975) 1%, ¥
v H Y U A (5,000 mgkg (KE) & 2@EOFRG LT v A=
— X e ND AL — DRI A VN In vivo R RER I Y 6 4 5 i 2R Bk
PEBLTEBY, BETbhboTmELTWA, (BE5)

Léonard & Léonard (1979) O IZ X, 12 ##Rd C57BL ~
A (KEERESPT) (2B U Y A (0, 1,000, 2,000, 4,000
mg/kg RH) ZHRIEIENE S LG 48 FE#& 12 & &7 2550 ONT
P B Y F Y7L (2,000 mgke RE) & BRGNS LIS 1.
2. 4 XX 10 BRICERET HDRBPEHmINTWD, TORER, WIh
DEGHEOEHIZBNTHYRAKRET OFHERITHRONT, BHETH-
EENTnWb, £/~ 12 Hiio C57BL w7 2 (%BE#E 10~20 L)
WYY Y oA (2,000 mg/kg (AE) ZHEIERENRS LIRS

9 12.0 mg/mL TITMRBESRO bz EhTnb,

30



SMABICEZTHRBLE N v U v (20 g/L) %593 7> H Bk
H (BHER) LE&ZTrRBNIEmIN TS, FTOMRE, WIno
F— R ORI B W T O AR IO LT, BETH -T2
EEINTVW5, (BH5T7)

TARC73 128 D5 HIZ LiuiX, Pecevski © (1983) (%, vV
> RVU o (500 mg/kg (AHE) % 10 EIER D& 5 L= C3HX 101
~ U ADREREIIE 2 N2 In vivo K RERR I Ye 60 1R B iR 2 S50 L C
B, BETH-T-LELTWS, (BR5)

TARC73 \Z81F 55 I KX, Dropkin & (1985) (%, 44z 10 H
DICR~TRIZH v H YT hU T A (2,000 mgkg RE) % H[EIfEFE
WG L, FENER L-IMEZ v e iagilie S L <k
D, BEThHotm LTnD, (BHS5)

IARC73 2B 55 Iz LiuiX, Prasad & Rai (1987) X% >4V
>3 MU DA (1,000 mg/kg (RE/H) % 24 BHFREEHR G5 L7 ICR ~ ¥
Z D FBEME IR BRI A Nz in vivo Yefo i B 3Bk & S L C
BO., WTFRICBWTHLBEETH -T2 LTS, (BRS5)

(oY)

Durnev & (1995) O#EICLE, o B U2 (5, 50 mglkg A
/H) % C57BL/6 ~ 7 A2 5 HERRNHH-T 5 in vivo Yt R B35k
MEMINTEY, FOAKRFEOFERITHDO N oTcE LTINS,

(25 8)

(c) IF-owEZALS /ML

(o BV RNITA oA V)

Léonard & Léonard (1979) OEHIZ LU, 12 o C57BL +
U A (FEEE10PT) ([ZY oY RU A (2,000 mgkg KE) %
ARG N FE G- L#% 5 6 B ST 48 BRI IC & &7 2R )N
v B (20g/L) &X 3 AMEUKES (BHER) L-RIZE&T
DRBRN M STV D, TORER, WO IREE L O 5 HEIZ B0
TH/IELYMERMERDE ST 4% R TH Y | EETH-7E ST
Wb, (ZH57)

Eckhardt & (1980) Oz XiviZ, NMRI v 7 A (K EEHERES 4
JB) IC RFETREESN=Y B U o Y oA (OTSA % 27ppm &
A) % 2 BiFsEHRE DL (BNREE) SUIEENEET 5 in vivo'®
B/ ZERER (R0 0, 1,025 mg/kg RH/H ., EFEA 0, 205, 410, 1,025
mg/kg AAE/H) NEREINTEY, WTIIZBWTH/MELYMEIR I
ROBEGOHEBEREMIBDO N bzt STV, (B4 1)

(d) [FowiEZ AL L BMEEEER
(B VT FYTL)
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Rao & Qureshi (1972) O LiuiX, 10~12 Ok CBA ~ v
ANy BV P MY T A (1.72%) % 30 HEEOKE S L, ZD% 10
~12 BEROME 101 ~ 7 R & fEMERE 3 : 1 T 4 BT TREL L, IR
L7-If 101 v 7 A Z45 FUIH 3 S EMEEOERBR A i ST\ b, 20D
FER, R 1~4 BOWTNORHIB N T Y, &G EEOENMEESER It
BRIV LABEICEN T EENTVWS, BR59)

Machemer & Lorke (1975) ORI ZiuX, BIERMIZHLH Z L %
MR L=~ 212y Y o FU A (0, 10,000 mg/ke KE) %
HERERE O &G L, &5 4 FFRRZRICELER~ D 2 L2 1 TR
Bl L. PSR I TG 14 H B2 FYIBR 3 2 allinhs i X
NTWE, FORR HFoh)F N o AOESICEE L 7= B EE
DFFITHO N ol anTnD, (6 0)

IARC73 Iz T A5 HIZ XX, Lorke & Machemer (1975) 1%, «
DAY R U A (2,000 mg/kg RE/H) A& 10 R
59 BB AL TRV, EETho7mE LT 5, (BIR
5)

(o HY )

Machemer & Lorke (1973) O#551Z LA, /K 256~30 g ® NMRI
~ U A (BHBERE20 T) ([2OWT, oY (0, 5,000 mg/kg (REE/
H) % 5 HE#OKESG L, &5&& A O BOM ~ 7 2 (5§ 24 L)
EEMERE 3 1 T 8MAM (R TERDOBAT —U%2aE) it TR
L. UEiR U721 BOM ~ 7 2 Z 48R 14 B2 E OB 2 B Bt
MERMINTND, ORI, HIRBEMIETRIZOWNTIE, #RWE D
BHIZLDEEBITRD N o2 ENTWD, BRATHAELRIZOWN
TIE, B 1~8HDWTHNDOREL HITIEF OFPHNTH 0 | AR 3 1
DX & WG OMORITHEFIAEZEZDB R N2 b D DAY
FHERDBRWELTHD EENTWD, UL EX Y Machemer & Lorke
E ARBRICB T v A U o ORGITENE U7 EMESEEOE R IT
bNehotzt LTW5b, (26 1)

@ FHY
Yo ) HON ('1 (11 H) 2R 29BWE L LB zmit
(BT o RBRAGR L LTUTT DR ) SR H 5,

a. OTSA
(a) ELFERLEEZIEELTHHR

(MEMZERVLEIFEARELTERR)

SIAR IZBWTHEI I TWD Stoltz & (1977) OIMEIZ KX,
OTSA (HiEE 99.9%#8) |2 DWW T OMIE (S. typhimurium TA98, TA100,
TA1535 K O TA1537) AW EHIRERERRAR (KEHE 1
mg/plate) NEM SN TEY | RBNEHALRDOH T D0 6 TR T
bHolztEIhTnb, (B30, 39)
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SIAR IZBWTHEH &N TW5D Ashby 5 (1978) DIz L,
OTSA IZOWTOME (S. typhimurium TA98, TA100, TA1535 &N
TA1538) Z W7o 18IF22R A il (xm M= 2.5 mg/plate) 733
SINTEY, RENEHEILRGETCREThH TSN TS, (R
30, 40)

Poncelet & (1979) O#HEHIZ LiviX, OTSA ITOWTOME (S
typhimurium TA98, TA100, TA1530, TA1535, TA1537 K T TA1538)
WA 22 R BB (iR - REHEM L% (Arochlor 1254
XiFZ 7 = ) e s — A 57y MR) F/ET 1,000 mM, TS
ERFEAFTET 100 mM) 2NEME SN TER Y, EREHEROH T )
boTRETH L INTVD, (6 2)

SIAR IZBW T H B HEN TS Eckhardt & (1980) O#Ic ki
X, OTSA (PTSA % 1%KliliZA) [ZOWTOME (S typhimurium
TA98., TA100., TA1535., TA1537 KLU TA1538) % H\\/-18IRZERA
By (& m & 18 mg/plate) NEMBINTEY . RENEHEILROE
Wb bT e Thoz I TWVD, —J7, TAI8 2O\ T, VB
a2 2 ook (ZLM Bt VB st kv v 7 va—x 7=
VRN VR A A DOFIG D IR) IR E A, RENEMEER
FEIFE T CIHEMETH - 7225, RBHEMELRFIE T Tl 3.6 mg/plate
UL b i H-RECRatE LD 2~3 5 DIE 2R Bk F O 8L 2
Lo TROLNIZEENTWD, (B30, 41)

SIAR IZBW T H 5[ &N T35 Herbold (1981) DIz ki,
OTSA [Z>WTOME (S. typhimurium TA98, TA100, TA1535 & T
TA1537) % R 18 IR22R 2 Bkl (s & 18 mg/plate) 733 S
NTEY ., REHEHCROFEECL DD LTEMETH T2 STV 5,
F 72, BE OTSA IZ>WCOME (S typhimurium TA98) % HW7=
IR gesR A R (B JH & 18 mg/plate) 7% 2 FiJEHO VB 15 (9 5
—J71% Eckhardt & (1980) W=D & F—NvF) KON ZLM £
AERWCEINTEY ., RENEMELR (Eckhardt & (1980) & [A]
—5F) TFIEETCTERETH -T2 SN TS, Herbold 1%, ARBRIZE
T Eckhardt & (1980) OFBRFERZFHLT 52 LIXTE ol b
LTW%, &bic, oy h U oHitiRGEYY (OTSA % 24~337ppm
GA) IZOWTOME (S typhimurium TA9S) % AT 1HIRZEIRA B
bR (e & 2.5 mg/plate) WNE I TRV, REHEMELROF 1
b b EETHoTmE SN TWnD, (B30, 4 3)

Riggin & (1983) O#WEIZ LT, OTSA I oW TOME (S
typhimurium TA98) % 7= 181 2290828 Hallik (B & 2 mg/plate)

10 REFFNEME(LR OFAREFIZ NADPH I Z AT 5 &, ZOEIFRARERFERIEMIWEER LI IN TS,
Uy ) KBRS A 2 T pH % 5.3~5.5 L LTU 7 mm A X UHIHE T, AKBELTIC D7 mm A 7 A A
L7zbDThBEINTVD,
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MEINTEY, RENEHEILRGETCEEThH T SNTV D,
(M1 7)

JETOC (1996) O EIZ LT, OTSA IO\ TOME (S
typhimurium TA98, TA100, TA1535, TA1537 & OF TA1538 i (NZ
Escherichia coli WP2 uvrA) % AWTZ1HIRZERE AR (KeHE5
mg/plate) NEfE SN TEY , RBNEHALRDOFIEIZ D0 6 TR T
bholzbE&NTn5, (6 3)

SIAR IZBWTHEIH SN TWDHEAE (4EF) OFpk 9 AL
FYEEZEME ARG RICEINIT., OTSA IT>WToOME (S
typhimurium TA98., TA100. TA1535 & TX TA1537 W CNZ E. coli WP2
uvrA) xRV E IR IR AR (m A& 5 mg/plate) 0 FE S 4
TEY, REHEHEEROFEIZ D DOLTREETH T2 STV 5,

(B30, 64)

(3o auNIZRAVELRFEREERR)

Kramers (1977) O#HEH Iz i, Ya v yawv "=z (D
melanogaster Basc SRl OV O BpAERME) (2 OTSA (5 mM) % 3 H
FIREER G- AT HEEEIEAT DSBS A E R S TR Y |
2 CTholcl EnTWD, (B3H46)

Eckhardt & (1980) oA Izt hiF. v awya vz (D
melanogaster Basc MM OV OBARHE) 12 OTSA (PTSA % 1%A
e A) (0, 2.6 mM) % 3 HRIEOKE G579 2 M2 MBSO Hs 32k
SINTEY ., 1EHORE TIHEELSESEERAEROFELRMNN A S
eEnTnsg (B4 1), LrLaAns, 2 BHEKED 3 BHORE
TIFAEREINTR ST,

GEGTFEAREEZHRIEL T 5 TDMDHRER)

SIAR 2B 55| HIZ XX, Litton Bionetics Inc. (1978) 1X. OTSA
IZOWTCDRERE (Saccharomyces cerevisiae D4) % A\ T=i& A5+ 295%
2 RHE (& 1 mg/plate) 230 LTl v RENEMALRDOH K
b L TEETH -T2 LTS, (B3 0)

SIAR IZBWTHEIHENTW5 Fahrig (1982) DIz Lk,
18R C57/BL6JHan X T 224t~ 7 A (e Ha#E 39 IT, % 5-#f 80~83 L)
IZ OTSA (0. 1,000 mg/kg fK8E) Z 44z 10 HIZHEROZRE L, 556
iz BB O AFEMIL OB BR EBIZ T OE CREXITK AR ) -> 72
ARy b)) TEFEMRE (ARUIKABDO ARy b)) OHBHEE %
R~ AARy MRBRNEf SN TS, ZOREER, XFHREETO AR
v NOHBIBEEEIT 0/182 /L TH > T-DIZxf L, HERETO ARy hOH
BUSAREI1X 3 Ml 0 IR S 7=k T4 1/183 L, 4/285 L & TN 1/171
L 1 RIOAFERBEMMR L E SN TW5D, Fahrigid, 202
ExH o T OTSA OEBRFMEOH I HOWTHMERDEEITH 2 L1
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RARETHAHAELTWVWA, (BE30. 438)

SIAR IZEBWTH B H EN TV 5 Suzuki & Suzuki (1988) D#iFIZ
FHX, OTSA IZ5W\WT?D RSa & Hv 7= Nat/K-ATPase i8/x 1 FEZER
BERIZX DT T A RS & TR & T 28 s 1528 Bl (em
R 1.8 mg/mL) NEMINTEY | B TFEALEBROFERITRD b
oo ENTW5D, (B30, 49)

(b) 2BAREEZHEIELT HHER

(IFELEEEMRZAVIEBARERHER)

SIAR (2B W T HEIH I TVv5 Masubuchi © (1978) O#EIZ X
X, OTSA 2o\ T CHO-K1 & AW 7=Ye ki makby (RmikE
0.4 mg/mL) DEMINTEY ., RENEHECRIEGFET CRRETH - 72
LInNTnb, (BH30, 55)

SIAR IZBWTHEIH I TWAIEAE (C4KF) OFAL 9 FEBE b
PV 22 R R L uE L OTSA (22T oo CHL/IU Z v 7= Y,
AR ERER (BlExg e Ui miRE « ERFHELEE 3 mg/mL, 24
[ M TN 48 IREflEFEALEE 1.5 mg/mL(1?) 233 E STl Y, REHEIE
FOFEIZ b LT ThHhoTzE SN TS, (B30, 65)

(IFf > ZE AL S/ EER)

SIAR IZBWTHa|HEN T3 Eckhardt & (1980) O#EFIZ ki
IX. NMRI v 7 & (KHEMfEHEX 4 PT) 12 OTSA (PTSA % 1%A & A)
ZRREIR & LC 2 HRETREIRR O &S (BNIHE) XIERENE S35 n
vivo BB/ MZRER (B0 0. 1,026 mg/kg A/ H ., IEFEN 0, 171, 342,
685, 1,026 mg/kg (AHH/H) NFEMINTIY . WTUTBWTH/ME
ZYMEFRIMER DENIE OAERBINIR D bR holz SN TW5D,

(230, 41)

b. PTSA
(a) BLTEAREEFHEIEL T 55K

(MEMER NS ERERETEALR)

Eckhardt & (1980) O #HEIZ LiviX, PTSA [ZOoWTOME (S
typhimurium TA98., TA100, TA1535, TA1537 & TN TA1538) % AW
T IR GER A BB (B & 18 mg/plate) NEMSH TR Y, U
EMALROFEIZ DO TEEThoTm SN TWV5D, —J7. TA9S
IZOWT, VB Ao i/ b5 (ZLM Bith) (282726 2 A, G
TEMEACRIEFELE T CIEEMETH > 7208, REHEMALREE T Tt 9.6
mg/plate LA EOFGRETRMEXIREED 2~3 [FOEIFIIRA BiFH0
NHEBEMEEZ > TRO LN ESN TS, (BE41)

Poncelet ©» (1980) O I LiviX., PTSA IZ2oWTOHE (S

12 24 IRFFHIHEAEALEE K O 48 IRFRLEFEALEE & % (2 2.25 mg/mL LA EOIRERHTHIGHENE DD b o OBIESE L L STV,
18 AREHTEME LR OFEFIC NADPH IRINZEIE T 2 L. ZOBEBRAERFRIEMTH L LI-L TS,
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typhimurium TA98, TA100, TA1530, TA1535 & TN TA1538) % AW
T-1E IR 22 SRR (Fes & 0.04 mol/plate) 2AFEfE S TW5, £
DGR, PBRYE 1L TA9S & N TA1538 (Zxf LAl #tEZ R L7=2%, A
RIEICL D bO%E LEIDERERERBEEOFRITBD 5N -o
eanTng, (6 6)

Herbold (1981) ®# &5 1Z LiviX, PTSA 2>\ ToOME (S
typhimurium TA98, TA100, TA1535 & N TA1537) % HV /=18 )72
IR BB (Bs &= 18 mg/plate) NEM I TE D . REHNEMHLR
DHBEIZP DL TR THoTE SN TWA, F72, Bllii PTSA 125
WCOME (S, typhimurium TA98) % M7= 18 I8 Balkbh (e
i 14.4~18 mg/plate®) 25 2 D VB 554 (9 H— 513 Eckhardt
5 (1980) HWb D ERI— Xy FDH D) KO ZLM A FHvT
FEhi S TRV, REHEHER (Eckhardt & (1980) & [E—44) 7F
HFEFRCEMEThH TSN TS, Herbold 1X., AERBRICEBWT
Eckhardt & (1980) OREFERAZFHHT L Z LixTE o7& LT
W5, (ZH43)

JEAE CHIRE) Ok 3 4B LS E 2t it Rl LA,
PTSA (FiE 99.9%) IZ>WTOME (S. typhimurium TA98, TA100,
TA1535 } () TA1537 A ONE E. coli WP2 uvrA) % R\ 71817 255R 28 5
A (e H & 5 mg/plate) NWEME SN TEY , RENEH LR DA HEIZ
Db LTREETH TS Tn5d, (BE6 7)

(a9 Pa NI ERAVLELFREALTERR)

Kramers (1977) O EH iz i, Ya v Yawv "=z (D
melanogaster Basc 2t} OV OB AALIE) 12 PTSA (5 mM) % &5
HEAT HHEMELHEBIERBR N ER SN TEY ., BETho T2 ST
%, (Z46)

Eckhardt © (1980) O#&EFIc I niX, vYawvvya vz (D
melanogaster Basc 2t e "= O By ARIE) 12 PTSA (0. 2.5 mM) %
3 HREIHOKE ST 2 fELPEESERER N SE M S TR0, 1 B HORHL
TS EBSERAEROFERBEMB A ONZE SN TS (B4
1) L2L7Zendt, 2 BIEHEOD 3 B HORR TIEA BRI
TUWRuy,

CECFEALTEZEEL T HZDMDEAER)

Suzuki & Suzuki (1988) D#EIZ LAUE, PTSA (22 TD RSa
Z 72 Nat/K+-ATPase s ISR L5 7 7 A UTiftE#ES
IR & T o n F RN AR (REiRE 1.8 mg/mL) 23Ef I 1T
BO., BREROFERIIRDONRN o EENTND, (B4 9)

14 RN VB BSHUEE C 14.4 mg/plate, ZLM EiHEE T 18 mg/plate Tho7- & ST\ 5,
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(b) 2BHREEZHEELT HHER
(IFELEEEMRZAVLIEBERERHER)
Masubuchi & (1978) O#HEHIZ XX, PTSA IZ>WTd CHO-K1
VTG R R E R (iR 0.4 mg/mL) EmRINTEY ., X
HHEMEALRIEFE T T TH -T2 SN TW5, (B#E55)

JEAE (4R O 3 4R EBE AL E 2 e et SR K,
PTSA (HiE 99.9%) 22>\ T CHL/IU % AW 7= 9o (A Bl (Bl
kG & Uloliemie g - FRFHALEE 1.7 mg/mL, HHeLEE 1.3 mg/mL)
MEINTERY, RENEH(LROFRIZ OO TRETHo T2 L S
hTns, (26 8)

(IFf - a$EZ AL D /MZEER)

Eckhardt & (1980) ®O#EIZLALEX, NMRI ~ 7 R (5 HEMERES 4
JT) (2 PTSA Z Rk & LT 2 A& O &S (BAREE) SUINERE
N&E5 % in vivo i ii/MZaBR (B8A 0, 855 mg/kg (RE/H .| IEIEN
0. 428, 855 mg/kg (AH/H) NFEMINTEY, WITHIZEBWNTH/)
B YR MER DB S OF B RBIIERD bNhoT- bt ST 5,

(4 1)

c. OSBA
(a) BLTFRALEZEEL T HHR

(MEMZRAVSEIREBAZTESR)

Ashby & (1978) O#HEIT LiL, OSBA IZOWTOME (S
typhimurium TA98, TA100, TA1535 }x X TA1538) % FHV /=18 )72
R A ER (B & 2.5 mg/plate) WIS TEH Y, EREMHE(LR
FIETFCREThHo T S TWnD, (Z2H40)

Poncelet & (1979) O EHIZ LILIX, OSBA IZOWTOME (S
typhimurium TA98. TA100, TA1530, TA1535, TA1537 & X TA1538)
WA IR 2R A BB (iR REHEM LR (Arochlor 1254
57 v MHEK) FET 1,000 mM, GBHEMHELR (7= S veE & —
NEHZ >y R AFE T L OMREHENEL R IEFAE T 100 mM) 735
SNTEY, RENEH L ROEEIZ DL TEETH T & ST
5, (BH6 2)

Eckhardt © (1980) ®O#45IZ LiuiX, OSBA (IZ2WTOME (S
typhimurium TA98, TA100, TA1535, TA1537 & TN TA1538) % Hu»
T8 IR R 2 AR BR (B & 7.2 mg/plate) NEMmINTRY . A
EEALROAEZ DL TREETH T SN TV D, £7-. VB 5
A OO (ZLM B (22T, RENEHLRFE FoT
RTOFEKRTEETH T2 ENTW5D, (B4 1)

Herbold (1981) M #H & iC LhiX, OSBA ITHOWWTOME (S
typhimurium TA98, TA100, TA1535 & X TA1537) % W 7=1H)m%2
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IR BB (k= & 2.5 mg/plate) 2AFEfE N TEHY ., RHENEMHLR
DETIZHPDOLTEETH T SN TWD, (B4 3)

Riggin & (1983) O#H&HIZ LAviL, OSBA [T OWTOME (S
typhimurium TA98) % H\ 718 I 225828 Baklii (Fe =i H & 2 mg/plate)
MEMINTEY, REHTEMERTFE T TRETH T STV D,

(1 7)

(a9 23N ITZAVSELTFRAZTERR)

Eckhardt & (1980) O#HmEIZ LT, avyav Az (D
melanogaster Basc tMff} OV OB |12 OSBA (0, 250 mM)
Z 3 HHEOKE 579 2 S MHEBEERR D I S TR Y | RS M
FEFRAEROENIMIB O DN oTm L ENTWS, (B4 1)

CECTFEALTEZEEL T HZDMDEAER)

Suzuki & Suzuki (1988) D#EIZ LALE, OSBA (ZDW\WT D RSa
Z M 72 Nat/K+-ATPase 81 T FEZRE I I 5 0 7 A ViR
IR & T o n F RN EARR (HEIRE 0.9 mg/mL) 23 ST
B, BAREROFRIZTBDO NIRRT SN TW5D, (B4 9)

(b) 2BHREEZHEELT HHER
(IFELEEEMRZAVLIEBERERHER)
Masubuchi & (1978) O#HEHIZT LAUiX, OSBA {22\ T?» CHO-K1
VT g R R E R (iR 0.4 mg/mL) EmRINTEY ., 1K
HHEMALRIEFE T T TH -T2 SN TW5, (B#E55)

(IFf o F AU 5 /MERAER)

Eckhardt & (1980) O#+HIC LiuiX, NMRI <~ A (K EEMEHES 4
JE) 12 OSBA % 2 HWsSlRk O&E (BNEE) UIEENE 5T 5
in vivo B HBi/MZRER (B¢ 0 0. 1,000 mg/kg AE/H ., JEFEAN 0. 400,
1,000 mg/kg (KE/H) NEMINTED . WV T H /MG Ytk
RILERDOEIG OFEBELRBINIBO LN hoTzt ENTnW5, (B4
1)

d. PSBA
(a) BIEFRALZEZERLT HHR
(MEYZRANSEREREESER)

Eckhardt & (1980) @52 LUX, PSBAIZ DWW TOME (S
typhimurium TA98, TA100, TA1535, TA1537 & TN TA1538) % Hu>
T8 Im IR oR s Bl (e & 3.6 mg/plate) 2FEfiI TR Y, G
EHLROBF I DD LTRETH T SNTND, iz, VBH;
& D/ DEEH (ZLM B5Hl) 122 T, RERNEHLRFE T OT
RCOREKTEEThH T2 EnTV5, (B4 1)

Poncelet & (1980) DR IZ LiviE, PSBA IZ W TOME (S
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typhimurium TA98, TA100, TA1530, TA1535 K (X TA1538) % H
W2 IR AR Bl (s & 0.04 mol/plate) 233EfE S LTV 5,
ZDFEFR, WBRYE 1T TA9S M N TA1538 1% LAIIAERE &2 7% L7223,
HARFEAEIC L D b 0% LA D IFIERE BB OFRITFRD b ian
Sl ENnTW5, (2#H66)

Herbold (1981) O#&EIC LiUX, PSBAIZOWTOHMIE (S.
typhimurium TA98, TA100, TA1535 K () TA1537) % W\ 7-1H 724
IR FRAER (=& 2.5 mg/plate) 2AFEfEINTEHY ., RHENEMHLR
DERZ DL TREETH T SN TS, (B4 3)

(3o aoNIZRAVSELTFEARALTERER)

Eckhardt & (1980) oW EFIZ I niX, vavva oz (D
melanogaster Basc Al N N OB AERE) (2 PSBA (0. 500 mM)
% 3 H MK 53 D RS MHESERER D I S TR Y | S
FEFRAFOEMTFBO bieholz bt ENTn5, (B4 1)

GECFEALTEZEELT HTDMDEER)

Suzuki & Suzuki (1988) D #iEIC LiviX., PSBA 22\ T RSa
Z 72 Nat/K+-ATPase 8{n T HEZERERIZ I D50 T A Vit iERS
ZIEEE & T DB IR AR (@ iRE 0.9 mg/mL) 235 ST
BO ., BREROFRIIRBDOONRNoTEENTND, (B4 9)

(b) 2BAREEZHEIELT HHER

(IFf > $EZE AL S /IMEEER)

Eckhardt & (1980) O#EICLiE, NMRI 7 & (K BEHERER 4
JC) (2 PSBA % 2 HRES&HIRE D& 5 (HNEE) XUIMEENES T2
in vivo FH#i/MZRER (B¢ 10 0, 1,000 mg/kg {KE/H ., JEFEN 0. 400,
1,000 mg/kg RE/H) NIEMINTE D, WIIUIZBWTH/MEL Yt
RIMEROENE O ERBEIMNIRD N otz ENTW5S, (B4
1)

e. CBSA XU CBSA-NH,
(a) BELFEARLEEZIEE LT HHER
Poncelet & (1979) O IZ LiuiX, CBSA X% CBSA-NH4 IZHW
CTOME (S typhimurium TA98, TA100, TA1530, TA1535, TA1537
J Y TA1538) % W T 18I 2288 Bkl (emiR 2 - USSR
(Arochlor 1254 X% 7 = / 3V X — )L #&H.Z o~ N 174 T 1,000
mM. UHHEMAVRIEFLE T 100 mM) 2NEfi STk, REhHEHAL
ROFEICD DL TRIETHo T2 ENTWNS, (BHE6 2)

Poncelet & (1980) ®O#WEIZLX, pCBSA ([ZOoWTOME (S.
typhimurium TA98, TA100, TA1530, TA1535 & Tf TA1538) %
W2 IR 2R B (s & 0.04 mol/plate) 233EfE STV 5,
ZORER, YBRE X TA9S KT TA1538 2k LANIE TR 2 7~ L7223,
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HRFBAEIZ L D6 0% LAl D18 IRERE BAE OFRITIR O L)
Sl ENTW5, (26 6)

Herbold (1981) @5 IZ LiX, oo CBSA i prCBSA 22\ T D
HE (S typhimurium TA98, TA100. TA1535 TN TA1537) % AW
T IR AR (B H & 2.5 mg/plate) Tix. WL HRENENE
IERDOFI DL TREETH TS Tn5, (B#4 3)

Riggin & (1983) O#WEIZ I IX, 0CBSA IZ oW TOME (S
typhimurium TA98) % M\ 718 I 22828 BB (B =il & 2 mg/plate)

MEINTEY, RENEHEILRGFETCEEThH TSN TS
(M1 7)

(b) 2BHREEZHEELT HHER
Masubuchi & (1978) @5 LiLiE, oo CBSA (22 T?» CHO-K1
AW AR TR (RERE 0.4 mg/mL) NEINTEY ., R
HHEMEALRIEFE T T TH -T2 SN TWVW5, (B#55)

f. BIT
(a) DNA#EGZHEELT SR
(MEME AL S DNA B8R ER)
Zani 5 (1991) OHEIZ L X, BITIZ W T OME (Bacillus subtilis
H17 (rec”) KO'M45 (rec’)) % A\ 7= DNA &R (Ja & KiE)
(e & 1.2 mg/disk) PEMBINTEY ., RENEECRIEGFET T
B CTholo I TWnd, (36 9)

Ozaki 5 (2004) O#HEIZIAIE, BIT (WA 100%) (22T Ol
(B. subtilisH17 (rec”) M UNM45 (rec’)) % v 7= DNA B
Br (lar2EXK1E) (e A& 0.0060 mg/disk) NFEMmINTEY . G
IEMALRIEFIE T THETH -T2 SN TWVWD, (BR70)

(in vivo UDS = E&)

SCCNFP (2004) o#EEIC L X, BIT (BIT & L<TO0, 375, 750
mg/kg KE) ZHEROKES L7z Wistar 7 v b H %5 2 FRREH% T
16 KIS HE U 7= APl oo flia %ﬁﬁb\é in vivo UDS &k it X 41
TW5, TOHF, UDS OFRITHO LN hoT-L ENTn5, (B
B71)

(oA v EER)
Ozaki & (2004) OHEIZ LT, BIT (FiE 100%) ([Z2W\W T
HL-60 Z 22 A v MR (FmiEE 0.0050 mg/mL) 235 S 41T
D, BEThHoTmEESNTVn5D, (BET70)

(b) BIRFRALEZHEERELT HHER
(MEMZERNDERERALERER)
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Riggin & (1983) O #HEIC L X, BIT IOV TOME (S
typhimurium TA98) % T8 IR22RZE Baklih (B35 & Liciem
& 0.01 mg/plate(®) NEfE SN TEL , REHEHLRGFE T Tt
TholztanTnd, (BH17)

Zani 5 (1991) O#EIZ LAV . BIT IZOW T OME (S, typhimurium
TA98, TA100, TA1535 KUt TA1537) % M7 18IRZeih A Mk (F
FHE 0.5 mg/plate) FEfINTEFY  REHEHLRDOHF I )0
LIRMEThoTIhTnd, (BH69)

SCCNFP (2004) Od&ZEIC v, BIT (M 99.02%) (22T
DOE (S, typhimurium TA98, TA100, TA1535 } TF TA1537 W TNZ
E. coli WP2 uvrA pKM101) % W7o )R8k A ik (OECD
TG471) (A& 0.175~0.180 mg/plate) M FEhi STV DN, #EER
ME DD T=DIEHEBEDO L TOBILE L7t > TE Y, SCCNFP [1TK
B R AT S Z S TERVE LTS, (BRT 1)

CECFEALZEFRIZEL T 5 ZDMDHRER)

SCCNFP (2004) O#&EEIC LiuE, BIT GFiEE 99.02%) 22>\ T
® CHO-K1 % i\ 7= HGPRT 15 1 B2 fR 5 iSRS B3R (OECD
TG476) (FkEiRE 0.0052 mg/mL) 2EfE ST Y., REEHELR
DHEIZ DD L TEIBTRAREZEROFRIIRDO N oo LS
TW5b, (BHR71)

(c) RBREELTHEIEL T 55

(IFEEEEMR TRV EBAREEHER)

SCCNFP (2004) O#dZEIC Liu, BIT (M 99.02%) (22T
® CHO-K1 % V=Y fk i3k (OECD TG473) (@i : 1%
HIEVELRIEFAE T 0.0050 mg/mL., EHTEMELRFEET 0.0064
mg/mL) NEHE ST O | ARENEHCRIEGFIE T O2R R K O
TEVEALRTFAE F OISR ERE COARYAREE OFRENRD iz &
INTWD, (BT 1)

(IFf > a$EZ AL S /MEEER)

SCCNFP (2004) Oo#&EFEIC LINE, MF1~ 7 2|2 BIT (BIT & L
T 0, 63.15, 126.3, 210.5 mg/kg AH/H) # 2 HEMAHROHKE (F
W& ) 32 in vivo B Hi/EERER (OECD TG474) MIE SN TEY .
INEZYNEIRMER DB B EINERD ol STV 5S, (B
FR71)

g. NMS
Riggin & (1983) OoWEHIC L iE, NMS 220 ToOME (S
typhimurium TA98) 7z M\ i8Im 2R A Bkl (ks & 2 mg/plate)

15 0.1 mg/plate TIHMIEHEER A OISR TWa,
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DERE SN TE Y  EHEMHE LR GE T CEEThH T STV 5, (&
FE17)

h. MA
(a) DNAEGFHEEZELT 555
(MEW#HF AL % DNA B1EER)
FAS56 (B W THBIHENTWA/IES (1978) DI Lz,
MA ([ZOWTCOME (B subtilis H17T (rec”) KOM45 (rec)) %
V- DNA BB (A h U —2 ) (i 0.023 mg/disk) 5% K
SINTEY, RENEHERIEGFIET CREThHS TSN TS, (&
w72, 73)

FAS56 IZBWTHaIHEN TV DRk (1985) O#HEFIZ LiuiX., MA
WZOWTOME (B subtilis H17 (rec”) M OM45 (rec)) %AWz
DNA &5 (a2 XYE) (REHE 0.02 mL/disk) NEME STk
D, RENEMELRIEFIET CHWEEThHo TSN Tns, (ZR7
2. 74)

(UDS =E&)

FAS56 IZBWTHEIHETWAD Yoshimi 5 (1988) oIz L
X, MAIZOW T T v MREEERIFHIZ Az UDS 3Bk (& iR
E1mM) NEMINTEY, BEThoTmtanTWn5, (BT 2,
75)

(b) BRFEAREELXEIEL T LR
FAS56 IZB W T H A H I TS Kasamaki & (1982) O IZ X
X, MAIZHOWTOME (S typhimurium TA98 K O TA100) %/
W IR R BB (B & 0.5 mg/palte) 235 S TH D, 1R
HHEH LR OFEEIZ DO T REThoTE SN TWD, (BT 2,
76)

Shimizu & Takemura (1983) DO#HEIZ LiviE, MA 22V T O

(S. typhimurium TA97, TA98., TA100, TA1535, TA1537, TA1538
KON TA2637 I TNZ E. coli WP2 uvrA e O WP2 uvrAlpKM) % A7z
HIRZLIRA BB (B H & 5 mg/plate) MEM I TRY | S
{ERDOFEIZ DD LTRERETH T INTWD, 2k, REHEMHL
SBAFAE RO TAIBIZ / W= v a i LTe & 2 ATEIRZERE R O %
Db bhilctanTng, (BR77)

Riggin © (1983) O #HEFIZ L X, MA IZ oW TOME (S
typhimurium TA98) % M\ 718 I 225828 BBk (B =i & 2 mg/plate)
MIEmINTEY, RENEMEERFET CTRIETH -T2 ST 5,

(ZH17)

& (1985) OHEIZ LT, MA IZHOWTOHE (B coli WP2 uvrAd)
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e N TG IR 22828 BBk (Femi & 2.0 mg/plate) 23 Ef S TEHY |
RENEELRIEGIE T TREThH T INTNDS, (BT 4)

FAS56 IZHBWTH A H 4T 5 Mortelmans & (1986) DAL
F AV MA GHiEE 99%) 122U T O (S. typhimurium TA98, TA100,
TA1535 MO TA1537) % MW AZIR9EMRARRER (BlEdR L Shic
Beren A 1.8 mg/plate®) 233G S THE Y . RENEMHALROH T )
MoLTRETH TSN TS, (BH45, 72)

FAS56 ([ZBWTHGIH SN TV DAL UELX KR (1987) DHEID
XHiE, MAIZOWTOME (S typhimurium TA97 KN TA102) %
T8 Im e i Bl (s H & 1 mg/plate) B3I TEHY, R
AHEMHEROFBIZD DO TRETH T INTWD, (BT 2
78)

(c) RBREETHEIEL T 55
FAS56 IZBWTHEIHEI TS Kasamaki H (1982) Oz &
AUE, MAIZOWT D B241 & AW YR B G A3 IR 238 (K
EVRE 0.06 mM) MAFEM SN TEY ., PO OHEMNGEO b7
EENTWDS (BT 2, 76), JECFA X, ARBRICHOWT, Yefafk
SRS 2 e AL ST IR 2R ChH DL Z LA ER L 0D (&
B72),

i. AS
(a) BLTFEAREEZHEIEL T L5
(5-AS)
Radford © (1985) O#HEIZ LAUIE, 5AS IOV TOME (S
typhimurium TA98 & F TA100) % HWoiBImseR A MR (s
i 10 mg/plate) NFEmEINTEY | RENEHELROFEIZ)» D LT
EEThoTz I TWn5D, (BH20)

(6-AS)

Ashby & (1978) O#H&EIC I NIE., 6:AS [T oW TOME (S
typhimurium TA98, TA100, TA1535 }x X TA1538) % HV /=18 )72
SRR R (Fem & 2.5 mg/plate) 233 S TH Y, REHEMH LR
FIETFCREThHo T S TWD, (B2H40)

Radford & (1985) D#MEIZ LALIE. 6-AS [ZHOWVWTOHME (S
typhimurium TA98 } OF TA100) # HW\7-18IF22RZ2 Bl (e
& 10 mg/plate) AEM N TEY , REEHEALROFEIZ 0D ST
RHETHoTzLEN TS, (BH20)

(T-AS ZE2LREW)

16 TA98, TA100 J¢Of TA1535 I ONZREANEME(LR (T MFH¥ S9mix) FEIFAE F D TA1537 122V Cid 1.8 mg/plate THl
JaFEN A b Tz7-0, BIEERI%RIT 1 mg/plate TTE SN TS,
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Radford & (1985) o#HFIZEiUE, M ETOY vy BV o F R D
LEGERFORF SV v B U . OSBA, 5-AS KN 6-AS &R Lig
LM HOWT, TTASHEEN TS Z L& Lz LT, M (S.
typhimurium TA98 } OF TA100) # HW\7-18IF22RZ8 Bl (e
& 10 mg/plate) NFEMMIINTEY . RBNEHELROFREIZ ) DD 6T
B ThotztEnTnb, (BH#20)

i. T

Stoltz & (1977) OHEIZINIT, M ETRESNTZY Y U T B
U7 2 (Arnold & (1980) @7 v b & HWe Iz HO 25 8RIZH W
LN bDEFR—1 v M) KEEROFEEF IO TOME (S
typhimurium TA98, &Y TA100) % HW 7B IFZERAE Rl (s H&E
0.3 mL/plate) NFElINTEY , KHHEHELRDFET CTHMETH-T-
EINTWD, Stoltz &1k, fHEIZ AW = HREIEHS D 2D 5t HBRE K ON—
BERRAFHEICEE L2 o B U v b U T A O A RERAI R R
WTIHREETH D | Hx RO AEEAIFEO N T IO WTHEEETH
Sl LTWb, 72, Stoltz Hlx, ZOfow v o M ERY >~ 7V
TR TRk Aa y O RFIERY v U o R U 7 AZHONT
RHEMALRIEE T T TAIS ZHWTHBRZ T L= & Z A, atkor v
Fhdholml LTV, (BE39)

BIZEEOFELED
a. Yvyh' UFE

P+ B U HHIZ DNA BEFBRERRBD LN EOREETH D LOD,
RN O AR 7 pH M FICB W TG IREDEA 4 & U TIREL
THY DNA ~OFFMEITEG L 9 5 B2 o b, MEE AW HE IR
SR FRBR T2 THY . EBIT, in vivo N T U AT == v 7 EZEK
EERABOBRERLEMETHD Z &b, B TREALEF BTV, W
vV T R T AT DOWTIEL in vitro iRER THH WYL R FL 5 55 R M358
OO, In vivo BRERTIXENETH -7, oV v Ao
WT b in vitro TR LT QLR F R MEIL, mIREICBWTOART
HY. BRI vIHNEDEEZLND, LER->T, WTHIZHOWNTH
AERIZ & o TRBERIE & 70 2 Yo (R BRI YE OFEILITAE D v TV R,
VL EZREMICHIBT 5 &, AZRSE LTL, oy U JHAEITITERIC
Lo THRERME E R 2 BEHEEIE RV D EEB X B,

b. A
OTSA. PTSA, OSBA. PSBA, CBSA. CBSA-NH,. BIT X' MA (2.

ARIZE - TR & e D BIaEmMEIZR VW D LB X 5, 72, NMS
KON AS FEHIZHOWTIL, BEW & W T8 IR 3R B BR D B3 T T
WT, W bREOR R TH -7, ULELVREMIZHET 2 & AZ
BaELUX, Yoy p ) VHORMY (R1 (11 H) 28) 12, AFiC
o THEEREE E 705 19 R BRREEOHLISE LA TRV E D & E
2 Do
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(2) &aEH
D HyhUrFrhrUoLl
Yo B N T NEWEBRE & LA B B R B & e
WD LIk ot oy U N U AEERYE & LA
PEICBET 2RBAE L LTIIR 2D L 9 B @ENH 5,

K2 SHESMHCETIHABRKERE (Fyh)F RUIL)

e Gk B LDso (mg/kg (&) i
3 Wistar 7 > b 14,200 10, 79
#n Mongrel 7 v k 17,000 10, 79
x| <A 17,500 10, 79
fr g INBAK— (ff) 7,400 (8 A& 5) 10
() 8,700 (8 H[##5.)
®n ks 5,000~8,000 10
Q@ FHEHY
OTSA. PTSA. BIT XO'MA |[ZBF 2BpkE & L TR I DX D s
DD,
&3 AMSHICEYTLIHABRRENE (T#Y)
A Hlid) B 5 Fhfl LDso (mg/kg (KH) Z M
OTSA o v~ () 2,000 & 30
(IHfE) 1,000~2,000
PTSA 20 Z v b (HERE) 2,000 # 81
7 v b 2,330 82
BIT 0 v b () 2,10007 7 1B 551H
() 1,050
MA o 7 v b 2,910 83
~ A 3,900
ELEY b 2,780
7 vk 3,000 3 1ZBITS5IH
EILEY b 4,000
7 vk 5,825 7 2B 55

(3) RIEEXREBHRUENSAMK
D HvyhyU %

YoV CEERIE & LT AR 5w L O APEIC BT 5 R
i LTUTDO LS RSN H 5,

72¥. Clayson & Cooper (1970) DL ¥ = —(Z XiuX, O —H5 %
PRAZ Al 72y 9 1AV ALE: L“CEJE%DODH%H)’E%E‘Z% WE &0 &5‘@‘5
ETRMBEIL 72 WE T NI T IR DR AN 72 2 &G | MR S AWE X
Z OREIT M T 72 < JRIBIZ X > TEHEALIZEITN D & @%iﬁﬁ
YIFEEICIZIEEN. ST D, (B8 4)

%72, Chapman (1969) O #HEIC LVE, A 100~150 g @ Long Evans
7> b, Holtzman 7 v Nk OVF344 7 v & (IEEAREE) (1T 2-AAF (0.05%)
Z 1R 5T 23BN FE I T\ 5, T ORER, 5% 70 A%
PIBAEAFE L7830 153 P 5 B | FIRHFI TR B ﬂz’c]zosomojdes crassicauda
«@rwf%v‘oc#ot T8 VCIZIFME LIRSS DI AEITFE O BV R Do T2is &Y

DFeh BT 75 Vi 5 PLIZIZBEMIESG OB ENRO bz & S TnD

17 BBV DG T 82.83% (IENMIKSY 17.7%) & ENTWV5D,
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T, FLAR M OBE R 28 COMREFRERIL T crassicauda &G D2 %52 1T 73
Molzb ENTW5b, LA EXY Chapman (%, 7 crassicauda ~D &GNy
v NOBEMEREOFRER L7tz fEfM L s (BB 85), LT
DAL DN OBV T S | BRSO 54 & AR O A E & DRI
[ZOWTHRER RSN TN D,

a. vk
(a) Fitzhugh & (1951) ®S v b 2 EREHER
IARC73 &U“ FAS17 IZBW T H I ST 5 Fitzhugh & (1951)

ORI L L. 21 HiED Osborne-Mendel 7 » ~ (£BEMERES- 10 JT)
oy (%ﬁ&@f@fﬂi) 0. 1, 5%) Z Kk 2 FHIEHKEE
THRBRPER SN TS, ZORER., 5% GHEOMERETHEH Y >~
WENY 7/18 Pu (PERIPEECARGE) IZRBD bz & SN TW5, Btz
DT OIRBERR IR A X T TR (BR5, 10, 8 6), IARC
U —% 7T N—T15, BRI NI L EED, BB TH
LHEERLTWS (ZR5), AZEEELTE, IARC V—F 77
/1/“‘7 @EFEIEFF@%L’IE L/ Kui%ﬁﬁkﬁﬂ%n$ﬁﬂ ﬁﬁb\fdﬂ/\: <1: <1: Lfio

(b) Taylor & (1968) M<Z v + 38 HREIKER

FAS17IZBWTHHH 4TV 5 Taylor 5 (1968) D¥AAIZ L v,
KHE 75~100g © 7 v b (HEARFE) (FHEMERES 14 P8) (2o ) v
FrU DA (0. 0.5% ;0. %400 mg/kg (AHE/H) % 38 H BRI S
L. 39 HEIT &R U TR A OVB g2 DU TR K OV B RS S 10 A5
BT H)RBRNFER STV D, TOFER, STTREEZ S TR0 4 PE2VR
BRIPIZETE L2 & STV 5, —fiRiREEIC D\ \ﬁ%ﬁ%ﬁﬂ R
RN ST, SREM CTITENCIH S0 =3B b Lotz b
éhfwéomﬁmowfm\&5%@%@%@&?%%5@%@%m
PHIS B S 7203, BEFRIC O W TIIRIREE L OZE TR ST, 2
IUZDWT Taylor HITEBEC L2 60 LEHEE LTV D, B K& O
AR IR IZ BV T, &5%@%@&@@@;*%@&@*@@@
WA RBERRE) DRLNZESNTVD, ZHIUTDOWNT Taylor Sy
TR OWEAKIZ K 2B S EE)S, M%7 v MEA DR @@Lt%
DOTIT7eWnEHEE LT 5, JECFA (X, ﬂinit%{ﬁﬁkﬁa ;Ob\f i
KO g DIRE DFEE DN RE SN T RN L EER LTS (R 1
0. 79), KEEE L L TIL., REMEMFIRA O ZEM 72 5 B R
TERNWZ D, AEBRAGEZ I AW RN & & LT,

(c) Lessel (1971) M35 v + 2 FRIHEER
IARCT73 IZB W T H B H I TS Lessel (1971) O IZ LA,
Boots-Wistar 7 » & (HEsARGE) (FHEMERES 20 L) |2 RF £ THLE S
it (WEAREE) (0. 0.005, 0.05. 0.5, 5%) % 2 E[MIE
B 59T 5RBNEm SN TWD, TORE., KEIZOWTIE, 5%
BREOMERE TR E-BRIAT: 6 22 H [ OBIININHI 386 B v, AR CTl3E
I EDOFTLEN THOINL TV RN DD, Lessel I 5%4& 5-Ff OE A & L 4th,
DEEGHEL Y BLHLNIE -T2 LTWD, #EHBLE 18 A% DOE
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SLUCKHRBEDIE 15 PE ) O 14 VE, 5% 5-REDOMERES 10 PENAETF L T
BY., FIBORTHEBEREREL R ZA, RWE O ICEE LT~
JESETE AR DFEINTERD bR oz ENTW5D, ¥, BEMcEA R
IERO LN hosTc SN TWD (B5, 8 7)., WHEMRFMA
IZOWTIE, FIMTRENRLONT 5 ILOLTOERZE EE->TWn5,
AFEE L LT, ARBRELETICBW T v U oGRS
FEMNANEITRRO IV o 72 &l L7,

(d) Schmihl (1973) M5 v FEEHRERNAMRER

TIARC73 IZBW T H B HEN T % Schmahl (1973) O#MEHIZ LN
X, 70~90 Hiind SD 7 v b (KHEMERES 52 JL) IZ RF ETHIES L
ey Y b wA (MEEAEE) (0, 0.2, 0.5% ;0. 83, 210 mg/kg
RE/R) ZAJEICD > TRER G T 28RN T ST\ 5D, £OR
B, EFR RE, MIKRFEORE, E N ORI E (B O
fig) B W THERYE O 5B LB EIIRD b o tn E &
TW5, B O3 AERIZOWNTE, MEETEN R MES DT T
SERRAEC 13/98 PE, 0.2% &K 5-RET 11/94 PE. 0.5% 58T 16/93 Pt &
KRR G OMICEITED N o Tt ENTW5D, £72, &
PERERIEDOFRAFE TICE LI OWT S, PR B 58 L ORI TE
ITRO LN oTo e SNTWD, b2 < Il 5 A7 B JEE | LA A
i, EMEMAENEELE Y CoNEETH - 7203, WTILORERIZHON
THXBEE L B G L OMICEITRO DN ol SN TWD, B,
FEBERE S DR A T B2 S 2R TR LN TE LT, BEICE AR
(Strongyloides Jg& . O Capillaria J&) DEG:DIEFNTRO HALI=EY)
IZBERD 16% TholzsnTWnd (25, 88), AZBERLLT
IX. Schmihl OfEGwE ER L, ARBESLM;TIlckW Ty Y ) b
U0 LOFGITEER T 25 ORAEITRD Lo 72 &l L7,

(e) Ulland 5 (1973) ®Z v k 18 A AMER

IARC73 IZBW T H B HEN TV Ulland & (1973) OMEIZ LN
IX. SD 7 v b (Gl R OB HEILECREE) (2 U > (A, ME K
UHEARF) # 18 hHMEE (HEREAFE) L, HEKTHEZ 6 1A
MOBEZIT O RN ER SN TS, FOREHE., RTREER OG-8 &
(2 BRI O R AERO S F 5, BAETAILEIS FEAE L OFLIR
Tholzl SNTWD N, IEEOFEE N O OAth o T B 7 AR AR
ROFEMITHRE STV RN (25, 89), IARC V—F 771
— 71X, RHEUZRBRTHL LIERHL VWD (BR5), ALZESEL
TIE, ARBROBRICBE L T — X OMERND T 7202 Lt ARBR
(D% = gt i A2 LAV N B

(f) Tisdel 5 (1974) ®Z vy FZEAW-ZHK([ZTHT-S5E&

IARC73 KON FAS17 IZEWTHEIHIN TS Tisdel & (1974) D
WEICIE, BERLSD 7 v b (Fo) ICRFETCHRIEESNY B Y &
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7 MU T A (HEAFE) (0, 0.05, 0.5, 5% ; 0, 25, 250, 2,500 mg/kg
ARE/HO®) ZiEEEEE (fA%} : Purina Lab Chow) L. FO#HAKEL .,
MELZ DWW TR K O B IR R b & 5- 2 fike L, 15 iz i@y (Fr)
(%ﬁ%ﬁk&tﬁ% 20 JB) (I BEFLE R 100 [ Fo & [FBEDOEE- 2470,
B OEGRAESEEZBIET RN ER STV D, TOREE, 1K
Ec_ou\ﬂi F1 D 5% 58 CTHE 9 #IZ Fo & RIEEOEMINH] 23 R
DTN, &5 13 B E TITIIMORE L FERICR o7 SN Tns, #H
FRIZBWTIE, F1 @ 0.06%LL EOFGREDOIE TR RIEIEDIHAEFRDE
ERFRD HNTZE SN TWVWD, WEFRFEIRAICBW Tk, FEEEME
s & LT, %I G HEOMECREIEFEMN OIAERDOIEMMFRD H T
W5, MR & Ui, BRI IRIRIEDS FiE D 0.05% 5 58T 1 L,
0.5% 4% 58T 1 VC, 5% H5-RHET 2 VT2, 7B P B2 F1 D 0.05%
BeHGRET1IE, 0.5%HGHET 20, b% K ERET2ILIZA OGN &N
Tb\é BEERAT BRI 1L FilfE D 5% P HHE TIEDOHRIIED Hil, &5
2, FilED 0.5% & 58 1 VCIC, ZHOBESHEED Z LD BRIDN AW
Z% EEZ ONDEMBIT ERIBER RO LN E S TWD, Rk,
BERE DB EROFEIZOWNTITIE I N TV RV, ZDIE, AFE,
— R RE, TEAE B N OMILIK F IR I B\ TR E o F¢ 5.\ B L 7=
LT oot Tng (BE5, 10, 90), AEE
= LTE, Fib% & G HEEDMR BB LD IV G FRIICE E
tc 7115 VEIZEEMIEE SR B TCWA Z LG BEMEEIZHE S » b
FITFHERIIND ED Tisdel & Oftdwma @ | L=, —JF., WD
&%ﬂf IR BN FEORE ERFICOW T, & OFRAEMEENEF
ICHE T2V T, o b o v ohos L oBhEMkE T
%@kﬂmbto

(g) Munro 5 (1975) M Z v b 26 M ARRER

IARC73 KX FAS17 IZBWTHEIH I TWAS Munro 6 (1975)
DOEIZ LIUL, BHE 50~60 g DFEFL SD 7 v & (FHEERE 60 PL)
W RFiECHESNZY B ) o R o FEARTE) (0, 90, 270,
810, 2,430 mg/kg RE/H (> H VY &1L 7T)) % 26 ) HFIREER G-

(fAkt: hBA % 20% & AT HELETED 32BN Ef ST D
T ORER, FHTHRRIZOWTIE, HETIEHR GG 18 A 1% DR Txf i
#. 270 mg/kg R E/ H #EHRE K 1810 mg/kg R E/H & 58 L $ 12 40/60
VCZ LRSI NATE L T =D L, 2,430 mg/kg (RHE/H % 58T
X 30/60 VTR DAEFIZE EE D, Munro S, HEICEE L?LJfEt
ROWEIMMPRED LN LTW5E, —J, METIxEo X 5
BN hoTe b ENTWD, (KEL _Ob\f&i\ 2,430 mg/kg M@/E&Ef
FEOMERET, B5 10 WEATHE D FREOBEE O FHIZ—HHEEE L7z &
PiLsh, BEER T 2D WEINIHIARBO bz s Tng, —
FRAIRBEIZ DUV T, 2,430 mg/kg IR/ H & 5-8F O MEE TG @J“iﬂiwfﬁ
EHEDRWBREO THMZIEER bl TR EINT

18 FAS17 128 55 HIC XX, Stavric & (1973) 1%, Tisdel & (1974) NAW-#ERWE 1L OTSA % i K 4,660ppm &4
LTWekLTWna,
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W5, ZOFHIZOWT Munro HiE., #E ORSICEEL-ZH O
TV, (REBIHNHENIC —EEE L Tz EHEE LTV 5, S OYF
FARAR AR A I BV T, 90 me/kg (K E/ H & G5-8E DO 1/51 PE K& OVt
1/56 Pt 810 mg/kg IR/ H & H-HED I 2/52 VLIZ et i&%ﬁ@@
FEAEDN R G IVTZN, YEIEG 2R BRME K OV O th o B IS OO R X
DHENIRNoTEINTWD, 2.V //\Hi/émf@%iﬁwﬂﬁﬁi&
OB GREORE 2/57 S, 2/51 JT, 5/54 PT, 2/52 PE} O 7/54 PCIZ L5
Ni-EINTWVW5E, 2220V T Munro S IX#ERYE O 512 BE L
2HDOTIEHRWNE LTS, 612, HBEEA ST REICHUL I N,
PRIE Z @i U 5 B HHE 22 e RS Al ;ou\f X, #EERE O F Sl BE L
72O TR BT LR ALTAE O R A & OBEME S FRD Hiv7e
ST ENTWB, REODER S T crassicauda X7\ N2 S 78 h»
T2E SNTWD, TOIEH, MIRFHIRE K CRBREIZS W TSR E
DOFEICEHE L2 BIIGRO b o7 SN Tns (BIR5. 1 0,
91), AZFZEBS L LTIL., Munro b DOf5ima Ei8 L. ABRSEMFTIC
BWTH oAV N U LAOBREGICERT 2 EEOBAEILRD bl
TR T LW LT,

(h) Furuya b (1975) ™5 v b 28 ™ AREER
IARC73 Q) FAS17 (ZBW T H I H & T\ 5 Furuya © (1975)
DOM|MEIZ L AUX, Wistar 7 v b GHEENRFE) (%8EHE 54~56 0) (2
AV F Y A (BUEKROWIEARRE) (0, 2,500 mg/kg (KE/H) %
ek 28 M HBREER 5T 2R BN E I T\ b, ZORER, LR
DOEEINTFRD BRI To Dy, BEGRECA B RERININH 2580 51
7o & SNTWD, BEBEIERS O3 A IR IREE K O G- REDO W T iz \n T
%ﬁgwéﬁmﬁﬁ»oﬁJkéﬁmfu\ (x5, 10, 92), IARC V—
XTI N—T1, BRAGEOREN AR+ THDLZ EEHEHL VD
(5%5>:K§é ELTUR, BT — X OFERNTE RN &
5. ARBAGEZ MW RN & & LT,

(i) Kennedy 5 (1976) ™5 v b+ 13 EREER
FAS17 iZBWTHaHEIN T3 Kennedy & (1976) O35 IZ L
X, BEFL SD 7 v b (BBEMEES 10 JT) 2oV T, XHREEOIEN, XK
40 XD IR GREAFRE L, 13 B OG5 217 5 RBR 2N 3 S
TV, ZORER, @FFORE 1 IL3 S 2 BIZFE T L7223, ZAUTRER
TERZLDbDEHESN TN D, ZDIED, — IR, (A, B
&, IME PR, MK bFrRAE, IREE, o8 EE (T, B,
e, ARFE R OB OM) 3 DN K OV B AR A 12 38 C
PR E @Tx'%‘ CEHE L7=ZMBITRB D e o Tz & SvTnd (R
10, 93), AZBE& L LT, Zﬁnit%ﬁ BiF 25 NOAEL %, Mk
HLICARBORESHETH D 2% & 7HE L=,
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(]

§4 Kennedy o (1976) DRERICH T HEETE

ME

YoV R T L 2%

OSBA 2%

o-CBSA-NH, 2%

YoV F U A 0.01%+O0SBA 0.045%+ o-CBSA-NH4 0.045%

Yo AU F MY UL 0.05%+0SBA 0.225%+ oo CBSA-NH, 0.225%

0|0|®|0|O|6 %

Yo W VT MU UL 0.2%+0OSBA 0.9%+ o CBSA-NH, 0.9%

) Homburger (1978) M 3> v b 2 FRHER

TARC73 L TN FAS17 iIZBW T H 5 H STV % Homburger (1978)
OFEIZ L AUE, M8l SD 7 v b (KHEME 25 L) 12O\ T, %t
REEDIE D, By MRS Y > R U oA (OTSA % 345ppm
EH) MOANLVZHEY v U o R oA (RiliE &R »bE
NENFERETRE LY v B Y > (1. 5%) ZIREHR G T A2 RE
L. 2EMOEE 21T 5 RN E_ ST b, 228, %5881k 6 A
DINIZHRE LB OWTIRIFE L2 & STV 5D, ZORER, ik
IZBWTERFE N ONTAERE - 2388 0T N TRUEHEE 12 PLLL Lo

k- BT OWT T o T B RO A IS BV T BERE. TR,
IR K OV TRERR I B W CTIEB O AN B 720, T O3ARIIx)
B2 GRAHM TR Tho T SN T0nD, o b U VREGRET
MRS O F D AL S N B DWW T, B—ORBRICB T 5 1%
B G FECHLBANE 1 T, W&ﬁﬁfm@%m&ﬂf@ﬁwﬁﬁﬁéﬁﬁ
bRz 1S, - ORBRICEBIT D 1% % 58 TBAT LR 1T, 5% &5
ﬁfOET%otkéﬂTw (ZH5, 10, 94), IARCV—=*
VT N—T, RBEAEORER AR THL I EERHL TV

(ﬂ%5>;tééékbfi IARC V—F v 7/ — 7 Dafi % &
AL, AL EETRRENEN —E L TEB LT, BERBRWmE & L TUIR
WEIThHDHZ &b, RRBREGEZ I AW & & Lz,

(k) Anderson (1979) M3 w b 4 EfEEER

TARC73 e TN FAS17 128 55 I LuiX, Anderson (1979) 1%
BESLIESD 7w Mz h U RU oA (0, 1, 3. 5, 7.5%) % 4
MR T 2R B A Efi L T\ 5, FOME. R pH DR T, RE
M OFEAFE R EBEOEN, #EF~OF N 7 AKLOH U 7 LAOPE
BEOBEMY RNCRFPF~DOI N T A~ T ?A&U)/M@%ﬁi
OB R N7 LTWa, 72, 5% EOEGREC—\ D THI
DEOI, HEMEBEEDRFT o E= 7&@ﬁ1ﬁi®iﬁ9ﬁﬁﬁ6M7’_k
éhfw (ZH5, 10), AZRES L LT, WHEMEMANT —X

AR THILENTE RN Enn | ARBRIZEKIT 5 NOAEL % 3 ¥
THZLIITE RV EHIE L,

(1) Chowaniec & Hicks (1979) W5 v b 2 FEEAER

IARC73 2BV T H 5| H LTV % Chowaniec & Hicks (1979) @
WA AU, 8 i Wistar 7 » MTOWT, xFHRRE (M 55 DT,
50 VC) DIEA, REETHEINEZY BV o R U 7 A (OTSA &
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698ppm &A) ZEKIES- (I 75 VT, M 50 PL ; 2,000 mg/kg A/ H
+HET E=T L (0, 0.6% (MWl 4BEMDOA 1%))) IR 5
(fi#} : Standard 41B Laboratory Rat Diet) (MERES 75 T ; 4,000
mg/kg KHE/H) T 582 E L, 2 FEMOEE 217 5 BRI E M X T
W5, EORER, KEIZOWTIE, oV U 7 A 2,000 mg/kg
IREE/ A AROKBEG-RE M O 4,000 mg/kg (RE/ B IRER B 5-FE B 72 88 N0
HIRFRD B, FOKEIZOW T, FUKEGRE TR L, REE&R 58T
TN L7 & STV 5, JREBEICE WV CIE, 2,000 mg/kg AR/ H #ok
BeHREORET, JR pH 2345 27 # £ T2 7.0 28 (BPLT 8.5~9.0
WCELZ,) L. 2B 3IETHERERIRNALONT=N, b7 o=
U LAPERARECIIRRO bR hoT- & ST 5, 4,000 mg/kg A/ HIE
B GREIE 2 & O F DM ORETIZR pH A3 6.0~6.5 THHo7= & ST
%, BeH-BRALA 85 it LAKE O 8 GREOMERE CIRIEBAT LREE A (1
JE) O3AERGOEENNN R S, 4,000 mg/kg 8/ H IRETE 57 O
HETIZBERE (11/90 PR19) R Ui (22/90 PLA9) DOWFHIZHB N TS
B 72800 (p<0.05) MFRD HiL7=H3, 2,000 mg/kg A/ H #K & 58
OMERECIEE B (19/101 JLA9) [T W TOAFEREM (p<0.05) 73
WO LN E SN TWD, WEAHREFAIRE TlX, 2% 5 FEOHERE T %
@EE‘WB}H@ B2 MAETLEDORRAROEMMNRD bz & SnTn
%o MBI L RGERIR & ORI —EMEO & HFEBEMEIT R H S e o
EanTwWa, —J, FEMERA E LCid, #5806 85 % LIFRIC
2,000 mg/kg RH/ HBUKIGREOMEDO RE (1/64 PLU9) R OMED R #
(1/37 PL19) W TNZ 4,000 mg/kg RE/ HIBEHR G-HEOREDOIE (3/49
VCQA9) | ZREE DR AEDTED H v, £ OREREE 2 7 57z 3 PLiZidfa 5
ANOF N /13?575%14: LTROLNIZE SNTWVER, DTRIZOWTH
EREINIRED LTV, 7ok, BERICHFARITHE D bivedro
7= & éﬂ“@\éo ZOIEN FLMR. e MR, R, B &R O T
Tk DREEE NS U o /S JE R OV I 23 B G REIC B S =28, AL D
B IR BN @%ht%@i@#ot&éhfw %5 (BH5, 95),
IARCU—F 7 7 NV—7%, $REICISAbND U o EL O HE M
YA RSY A QAVAd AN (E&Uf“iifﬂ%ﬁk%éﬁﬁaﬁﬂfwb TChLZ L E
L CWD (B5), AZRES L LTI, BN INE A 2 HED
XTHREE T 2/62 L, 2,000 mg/kg AH/ H 8K £ 5-H£ T 30/71 P&, 4,000

mg/kg N/ HIREFRE 5FHET 16/70 IEIZ A LTV DIZH b b1,
R AT CIXBE Y b Rz O s FA M9 28 78 AR A BE |2 F AR B SR
STV Chowaniec & Hicks DA NEA & J& 28 @‘5 Lx
TExhhol, IARCUY—F L V7 A—FHiERMLTWA L 9T, Wi
R FRE N R+ TH D LRI XD 2GR0 &b Lto u’_m
ST, AZES L LTL, ARBEGEAFHIICHW W & & L,

(m) Taylor 5 (1980) M5 v FxRAW-ZHRITHT-HHER
TARC73 TN FAS17T IZBW T H 5 H ST % Taylor & (1980) @
WEIC UL, BERL SD 7 v & (Fo) (F&FEKE 10 DT, i1 20 L) (Z

19 B2 5 85 WO A TOAEFEMEZ L LTRSS TN D,
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EcEhEEINT Yy Y o Y U A (BEARTE, OTSA 259 350ppm
&%) (020, 0.01, 0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500, 2,500, 3,750
mg/kg A/ HARY) 2280 (K9 10 BEEE) . IR K& OV PE 2% C R Eh
M OBEL £ TIREEE S (BIEHREE) L7-RICEZR L. & o= RE (Fy)
(B BEMERER 48 VT) 12 OWT HEEALE D b AR GRECTAEFED 20%I2
725 FE T Fo L RIBEDRBEER G 21T\, RTREEDELERD 20%12 78 - 7=
RO TR A E T HRBNEMI N TS, ZORER, 17
K MIRFIIRE R OB BEEICOW TR E 05\ B L 7=
BIIBDO NNl INTWD, KEIZHOWTIE, F1 D 5.0%LL E
O HREOMEREOBEFLIFIIKER S, ZD%E Fi1 D 7.5%H 5D
HEZEEINENHI 235860 BV 03, F ORI RICHEIIZRO Lo T2
EEINTWD, FEEGMERAE & U CTRIEMEE, BERR, BMHRRY —
TIEE N A SN, 25225V T Taylor HiL, s » b
IR OGN MM b D THY | HRMEOEGIZEE L7 b DT :icrt,c
u\J: LCW5B, F1 D 7.5%# 5RO CRElt K — L/ AT B2
Z;’) PR IRy D BT R D FE ARO[ B BN R b v, [T %-’m.&r%
WCHE TR VWAEIMER N RSN s SN TnWD, ZHZDNT
Tay1or SIZ. BIEMEIZI S s TROD SIS - T3 AR THZE (21N
LTWAZ L, BREREMIIZFIDARE TIIRNWZ E2HEfL TV 5,
F1 OREDRENCIEG AR <P EET 1/29 8 (83%) . 5.0%HK5-# T
1/21E (5%). 7.5%HKGHET 7/23 L (30%) @3 & 7.5%H 58 TxiR
MLV LABICHEMLIZE SN TWS, £72, 5.0%LL FO& S8 ClLmEm
DOFREITRO LN o7z ENTWD, —J7, Fi DR A4 R
1%, XHREREC 0/24 [T, 5.0%85-8E T 0/28 L, 7.5%H 5-HET 2/31 Ut (%
1T ERARY =7 R OBAT LRSS 108) (6%) & A EREINTRED b
72673\07‘: EINTWD, HEHMGH%E 18 1A Féﬁb)&iﬁ L 7= B DRERL:
WCEAR RO AT AR ST, P& &% XL IFUER S L, AR AL
7o B DREREIZ B 5 I NE S O 36 A1 XFER D %hiﬁr}pot_ ED,
Taylor &%, 7 crassicauda J OS5 T IARGERIZ 35T 2 15 RIS O F8 A4
ICFE Lgholz LTS (BR5, 10, 9 6)0 IARC V—3%
T T N—T1E, T.5% 8% 5-HERE T OREM AT LR @ R DR £ D
HIMZABEZEZNRO LN 2D, BF 6 < XHRRERECTOIEAERN
BT lZHTHA ) LML TS (BR5), AFEEESL LT
MED 7.5%FE5-FETHIM L T2 B o BUMGE T X RTAS AJR A T iiﬁ
W& D Taylor & D RAEZ R L. £7-, RO 1 DL :%\éfﬁbfméﬂj?
PERAT LR OB LGS HE B TIE RV Z & n, iz
LHEEMEFEMERAEB R E Y v ) U F U v A0k E L oBHE r
ETE 5 &8 L7,

(n) Arnold 5 (1980) MZ v FZEHAW=ZHKIZTH-5E&

IARC73 KON FAS17 iIZB W T HEIH I TS Arnold 5 (1980)

20 FERREERIEHC

oY R A BRHYEO T N ULAEREST M) VAL LTHRMLIZbDEENTWD,

2 WO 28 P HK THoTL ST D,
22 B HBRG 18 70 A % DR CAERE L OV TR BIMER AR A 2 52 T 1B O % s Rk L LTI SRR Eh T D,
28 WEMENEIS 7 ICOWARIZ, BEMERAT LR 4 U, BAT RRCFLEANE 2 IUR OVBAT BN Y — 7 LIECTh oo L sh T2,
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OWEIZ AL, 32 Hiind SD 7 v & (Fo) (KEEHERES- 50 VL) (2 M
sy B Y T R UL OREHEARHS Z 40~50ppm,
OTSA % 0.05ppm KiiimA) (0. 5% ; 0. 2,500 mg/kg K/ HFHY)
Z RS- (fAkl : Master Laboratory Cubes) L. #%5-BH%A 90 H#
ICABEN CHEREZ 1:1 C 1 EEZHEL L., dEE, HPER OWHE 2/ T 142
HE TG A LT-RICERT D EELIC, GonzIRE#W (F) (%
BEMEIES 49~50 C) 122\ Th, Atk 21 HICEERLL., Fo & REOE
525 127 8 £ Tk LT-RICEZRT BN ER SN TN D, 2D
FER. —RIREBIZOWTIE, Fo MO F1 & I 5% GRETKDITE
PHEENHZEI N TWDS, KEICHOWTIE, m&vdh®5%&5ﬁ@
MEE CHEBRME D G-\ B L =B NINHI 23380 bz & S Tn b
iﬁAZOWHﬁkﬁOK.1®ﬁ%ﬁ&05%&5ﬁ(%ﬁ®9%%%
% 10 PC) (22T 24 KEFHEKEL O 24 BRFER Z WA L7/ S, 5%
BeHREOMERE S Bz, BAKEKOYRED 1.5~2 fFIZEmL, R~
fFU?A&@UV®%ﬁ%ﬁﬁ%K%ML\ﬁ@éE@ﬁTbtké
nTNs, JR pH IZDOWTITHEDO X HRRE & 5% GiE L ORI CHEZ
WD BN INTWD, b%EGREDIET iﬁ/l//r?AODialsr[ﬁ
BEOARBRREMLRD LN EINTWD, RO LT F= HHE
KOT Y T LZOWTIIMEREE HIZEAENRBO Lol ST
W5, Fo KO F1 @ 5% ¥ GO SEnE) (BrliE) ORIV T,
I RICE ST MBI E R L, FRIROWLE (BB T LIz ) v
MIETHLLHEISNTND,) BDROLNIZE SN TN D, £DIED,
AT K ONIR IR A2 38 C L BRI E o F 5T B L 7= BRI ERR
DO o Tl ZNTW D, AIRAYELES CIEBN & OB i A A3 ER
RENTZD, 74 v Z —Z W2 R A8 OB TIXERHIH A 083
DAL, fEA DRI DWW T SR E O 512 BhE L 7o — & O
M@Eﬂﬁﬂot&éﬂfwé EENI O T IENE S N7 I B
%m#ﬁ BWTIL, BtcB T 2EHRAL L LT, FoOETIE, B
MERES (BEMERAT LR FLEAE) 2S5t RREEC 1/36 PLiZxi L 5% G-HET
4/38 Pt FEVENEDEE (BERCREAT LRECRR) 235 HRHE T 0/36 VLIZ%T L 5% 5
BT 3/38 ILIZERD L v, = BYEEE & BEMEEE 2 65 L2 R AR
SERELY bARICEN T SN TS (p<0.03) @9, 72k, Fo D
BE L VTR e > B M OV IS O W T O R AE L RO S/ o
EaEnTWs, 7=, Fiofcix, BYEEE (it bR pLeEiE)
PAKRERRRE T 0/42 PLITXT L 5% 58 C 4/45 VT, FEMEMER (BEREREAT L
&ﬁ)ﬂﬁ%ﬁTOMZE’ﬂbS%&@ﬁT8M5Eum®Eh M
JEIEFE AR S N NIRRT & DICHEEEL Y LA Rl _mz’»otk
éhfwé(mﬂmmﬁmpmon HECIX BRSO R AT R B v 7e
Do T3, i@f(%%%ﬁi&ﬁ)ﬂﬁ%ﬁTW%mlﬁlﬁ%%
HH#ET 2/49 PCICFED BT & STV A AT B O D
FAEBEIZOWTIE, HEOXTHREE L 5% G-RE L O CTHERZZIL 720

24 FolZo

DWNTIE, YIS B S 5-B4h 87 Bk O RES TOEGFTME (MEIT e IREE 36 DU O 5-8F 38 B, M

TR 38 VLK UM 57 40 ILE) Rl UTHEERERPEHIN TN D,
25 F1I2OWTIE, BUICIEEABIE SN -850k 67 % O S TOAELFEMWE (FEITHRRE 42 PC R O 5.8 45 DT, M1
SEFRRE 45 PO R OG-8 49 J0) %3k E U TSR ARMEH STV D,
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Sl & SNTWD, Fo TH#ERYE D G- 12 B L 72 B0 O A D35
WO ST DOWT, Arnold S, () & E5BAAEEFER (32 Hifs) 23 F
WV (fLoRRBRTIE 6 LI Z &, Gi) BEHMAEL (30~32 M
ARD . 2o, AFERNRIF ThoT-Z LI L 20O TR W EE
BZLTWD, 7ok, ARBRICEBWT, BRI APSEL I3, #5R
WE OG K ONEERA L OEITEO 6T, Hnbeii=7 v holE
PR B OFAEITRD bR holz SN TWVWS (BR5,.10.,97),
AFEEE L LUTIT F1 D 5% EREDHEIZEE D bV EDREAT F RO I,
ZDOREMEIZABZENRNI E R OZFORINAIREDIEREIZS
WTHABRBEIMIA LN -T2 b, BRARLOTHY &
vV N T AOBRGITERT DO TIEZ20 &l Lz,

(o) Schméahl & Habs (1980) W3S v FZAWN=ZHKIZH -5 ER

IARC73 IZ2B W T H B & TV % Schmihl & Habs (1980) O
IZEAUX, SD 7 v b GEERAFE) (Fo) (M 5~7 L) (&Y
v (BFEARFE) (OTSA % 10ppm Al A) (0, 200, 1,000, 5,000
mg/kg (KE) Z4HHR 14 H, 17 B X 20 HICHIEAERE S &7 E T
HRRO&E (BREE) L, Gonzieg (F) 2EEBZR L&
ik (RERk - 298D M OVWBLHAE R A (BEDE M OVFI R CE & 28 L
DR - 2B DORHR) T H>RBMAEmBINTWND, ZORE. Fo
BEMIC IR O b o2 &N TWnWb, Fr R84 4
HREZETRI%, X BEET 0/59 PT, 200 mg/kg AR/ H &5/ T 5/61 P,
1,000 mg/kg K&/ HEGEET 4/62 ILTH-7-DIZxF L. 5,000 mg/kg
{REE/H T 9/69 Pt & HMDFEH AL, ZHUZ-DW T Schméhl & Habs 13
WERME OF G ICE#H LB TH D L LT D, F1 OBEREO AT
FIHERE O &L U TER T 2@ mn A o2, kHREEE &t
B CAGFHEICHEBEREZITIRD bR holz SN TV 5, FL oK
G ONTZERBIZOW TR, MREETH Ao TV s o X3 4%
Y CHEE RO D TH Y | #ERW'E O 5 IZBEE L7 R AEFR O
BME OFEFROZRITTR D bl STV 5b, KRz, BENED
FRAEFRD LN o7 ENTn5, IARC V—F% 7 7 L—7 14,
RO ENAR T+ THHZ EEERHLTWDS (BE5, 98),
AFERE LT, HEMEBFORET — 2 ZE IOV TORENR 14
ThbHZ D, KRBEGEZ MWW & & L,

(p) Hooson 5 (1980) MZ v b ZERBSEEMFE A ARER

TARC73 1ZBWTH 5 H 41TV % Hooson & (1980) d#+Eiz L
X, BEFL Wistar 7 v b CefBREEME 63 DT, #5-4% 57 50 JT) 12>\ T,
&5 DO~OREZ i E L, MNU (0, fx KX 1.5mg) % faf/KE#E 0.15 mL
ELTREI T —T /ML BEIBERNFE T2 =vx2—32 3 VB
BEDALE D 25 % 06 2D T uE'— g VO 52 KIC XY
THRBR I AFEE SN TWD, Fi=, A1 OB 6 MHK%IZ, BEA
Wistar 7 v b (8l 50 PC) 22O\ T, ®5DO@O~WREAFRE L.
MNU (0. &K 1.5mg) ZzO~OR L FRICAE LTz 8 HEND 2 £
o7 rE—a VEREOEREZIREEIZ L VAT 58RI 23 5 e ST
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b\é ZOREF., OfF (MNU #ELE Y~ h Y K 5R) @iﬂ%f%i
KIZORE CHBEE) LR TH -T2 & SNTWD, BEIIEL O R4 3R
ab%sz ®HED 1/49 VCIZBRFMEDEDEAT ERGEER (% > N
NNV AWl ézhfb\%ﬂb: FOMFEA BV CIEmE ST
W72, MNU &S &0 BRI EGE MR 035842 L7225y, @FfF (MNU
WL M {ES > 5 ) P GEE) K O@REE (MNU 4LE RF =849 > h Y
YEGE) OWTICBWTHO (MNU ALEXT IR &l LTl
Hﬁﬁ@%ﬁéé@fﬁéﬂﬂ mu@%ﬂtﬁﬁ)/) =z & 75)% RF {f%ﬁ‘ /7\7 V%
KM ERY > B Y o DOWNT I DOWNT HARRERIZIB D TIEDEFE 2 A
Tut—ya MNERITRO LN o7 ENTWD, B, ARBRIC
BWTIEIY v U 052X 5K pH O _EFA ONZ IR H OfE A & O
E?El@ém nm&)roﬂ‘j‘ Hi:‘ﬂ)lﬁ ﬁ‘éEE mu@%ﬂiﬁi))of\_k éﬂf‘/\
(5. 99), IARC V—F 7 7 —71%. BBl 508 Fsﬁ
ITEF R E 52 DN RICKRER It SN2 2R L 0D (=
5), AEBERELTUL, KRBREFTIZEWTYH v B U TS
DATaE—T a3 AMERITRD o7 Sl L7,

%5 Hooson 5 (1980) DT b _EXFEREBLFMNASERZH 1+ HEERE
Jis5 A= om— g B Tu'— g UEE (2 4FH)
) MNU # K 1.5 mg Bi[a| QL& ot
@) MNU # K 1.5 mg Hi[a QL M Y > U > 2,830 mglkg (R E/ A ok 5
® MNU ik 1.5 mg HEILE OTSA 0.13 mg/kg &/ H #k#% 5
@ MNU f K 1.5 mg Hi[al L RF 804w B U > 3,250 mglkg A/ A ok 5
® MNU # K 1.5 mg Bi[aLLiE OTSA 70 mg/kg K5/ H fKk %5
® AL Xt
@ MEALE OTSA 70 mg/kg R/ H Bk 5
® AL M Y > U > 1,740 mglkg (R E/ A iR % 5
[©) MNU ok 1.5 mg Hi[a] /L OTSA 70 mg/kg AR/ HiREI# 5
A AL OTSA 70 mg/kg {AH/ A {RET 5

(a) Nakanishi 5 (1980) M3 v bk 32/40 B fEEER

TARC73 IZBWTH e STV 5 Nakanishi & (1980) D&
AU, 10 B F344 7~ b (HERE 30 DT, Hf 31~32 L) (ZH >
V> hU oA R 99.5%# ., OTSA £ Tppm &4) (0, 0.04, 0.2,
1. 5% ; 0. 20, 100, 500, 2,500 mg/kg A/ HAHY) % 32 @ MR
HT HREBRN IR STV D, Z DRSS, BEERRAT I AR AL,
FLERIRAEERIBIZ A K OFLEERE 358D D e o= ST b, £,
B 12 > Wistar 7 v b CefBREERE 18 DL, & G-HEME 32 PT) (24
oA T R A (R 99.5%8, OTSA ) Tppm &) (0. 5%)
% 32 WHMNEAE&R 59 238 1 KO 8 #in Wistar 7 » b el FREEHE
18 DU, P H-HEME 24 PU) 2[R U#BRIE (0, 5%) % 40 iﬂ%‘%ﬁﬂ&“ﬁ
T 5RO N EME S TWD, TOFER, STIREEBE DR A TR
SR, BRI KO O 5% 57 T2 0 LA TR
10/26 PR TF 11/21 PRI, FLEKIE AL - FLEEMEDS 5/26 PL & OF 9/21 DL
IO LN EENTWD, LLED F344 T v b & AW RBRAE R &
Wistar 7 v k& HW iR BEE R & OFE WOV T, Nakanishi 5 (3
ZMEICBIT D RMAEDHFELZEM LTS (BE5, 100, 101),
AREESELTEH, o BV T b oADK T 2 MEN
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F344 7 v M & Wistar 7 v b TH7Z2 5 &9 Nakanishi D Oiffam X
HUIThH D LW LT,

( r) Fukushima & Cohen (1980) M5 v £ 18 BARZEER
IARC73 lcB i 55| HIZ XX, Fukushima & Cohen (1980) I%.

6 WD F344 7~ MY v BV o F FU 7 a (5% ; 2,500 mg/kg 1K
H/HAY) ZRERE L, &GM%G 1, 3. 5, 7. 9. 12, 15 X% 18
WZIZ 3VET 2% LT DR 2 L T D, T OREE, H%Hﬁ’t%’r
T ERICEBWT, &5Bth 8 %L IIZZEfaZErEn, & 588k 5 kI
BRI RO Hiv, &5 9 % E TITITA R EE, F’ﬁf/ﬁk%
K OSTEEREZ R, W ORENE K LZE LTW5, [BH]IF
SV UERRII G RE TR L TR Y . RO 5~8 ZIE LT
ELTWD (BHE5), AZESL L UL, MiESNZELx OBLITY
oAV NI T AOBRGIGEKRT SO &R LT,

(s) Murasaki & Cohen (1981) M3 bk 10 @5

IARC73 (28T 55 HIZ LiiX., Murasaki & Cohen (1981) %, 5

WD F344 7 v b (FEEHE 3~4 8) (YU MU oA (0.1,
0.5, 1. 2.5, 5%) % 10 WMHIRE% 5 uié: 5. 2.5%LL Eo G
IZBWTBHI T 2 ¥ U=, BRI QNS B — 1 e OV T DTk R
0)ﬁﬁga$ﬁ%§étd)ﬁﬁﬁnﬂ>mh&bﬁ>%bf_&:L/be\ IAJ{C =7 T -

X, BRI N EEFERHLTWD (7‘%5@ 5) ALAEELLT
IZIARC UV —F 7 7 N —T7 DIt 2 a8 L 8T 720 b o
WO ENHERGFITHY | F IV VERRREMORE R &b —E
LTWAZ e, ARBRIZE T 2B EOWERDOR LTy 1) F
U D LAOEGITERT 56 O &R LT,

(t) Lawson & Hertzog (1981) M3 v FxE 50 BREGER
TARC73 BT 55 HIT LiiE, Lawson & Hertzog (1981) %
B ORESD 7 v MY v BV F MU A (7.5% ; 3,750 mg/kg R
[EARY) %R 50 MRENRE# G LCTh, & 5604k 1, 15 H& O 50
O S TORENBIT ERICBT 5 BHIF 2 ¥ U E#E RO BN
bgmolze LTnb, (BR5)

(u) Demers 5 (1981) MZ v k 104 @REER

IARC73 IR 25 HIc XX, Demers & (1981) 1%, 5 O ME
F344 7 v MZHOWT, oy BV F U 7 A (5% ; 2,500 mg/kg RE
JHARY) ZREEE G- DR NG 0 1 3% 4 812 FANFT 3% L-
N RT7 720 T L CAETHREZE L, 104 BHE#E G217 98
B S LT\ D, T ORER, ERYE O 5B L 72 K&
EL FIICHE Y IREOHEIME N TFRNRBO iz & LTWaD, JRPF K
)WA@F@WM&Uﬁﬁméﬁ mw%h&#otkbfw , ME—
WO LN REIL, &GO 3 0 HMIZERD b=k pH @L%T%
Sl LTWd (BR5), AZESE LTI, AXRBRICBWT 5% & 5
HTROONTETHIZY v Y o F MU U LAORGITER T 521k &
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HIT L7,

(v) West & Jackson (1981) M <Zw b 16 EfEHER

IARC73 IZBF B85 HIZ XX, West & Jackson (1981) (%, 4
EORESD 7w MZH v Y o MU DA (0, 5%IEER ; 0, 2,500 mg/kg
{RER/H AR, 4%fK ; 2,000 mg/kg (RE/HFEY) % 16 BF&HET 5
ABR A SN LT\ D, ZFORER, B%IRETE 51 CIXEAT A L OMEK &,
PRE, AEEnMER PELIENE DN RS ERGEE R (BREE) OISR b i
7o LTWD, —J7, 4%HKE 58 CIERIZZE OO bt
ELTW53 (7*%%’5) AZEEE LTI, KRBRIZEBWT 5% 5/ T
RO LINTIRKE EREEKRE Yy ) o N U LAOREICERT S
A &I LTz,

(w) Fukushima % (1983) M3 v bx& 52 BRERER

IARC73 IZBW T H A & T % Fukushima & (1983) D&
Irix, 6D ACI 7~ ~, Wistar 7 v b, F344 5 v F XX SD &
v b CRPREHERE 40~45 DL, B GHERE 40~48 8) (> Y R
7 2 (HEEE 99.5% : OTSA % Tppm &4) (0. 5%) ZIREH#K 5 (Fkh :
*FHEEE Oriental MF. #5-#f Oriental M) L/ BeB5Bth 12, 24 XX
36 HZIZH Rt G-HE b ILE?LO%EEPF'% (EDDELFEMIZ DU
T 52 BB OHG- 2T L1211 ?“Z)f%ﬁjﬂfiiﬁ%ﬁﬁ;%ﬁméMTb\é
ZDREFR, KRGO WT I U\T%ET—# (=71 TSP g AR
ST ENTWS, KEIZHOWTIL, FRHKEEGHOWNT BT
RENFED BTz & SN TWD, ik & RBEORBHHARFRIMR A IZ B W)
Tix, Wistar 7 v ., F344 7 v F K OYSD 7 v b DEEMIZIHZE TR
bivienol-tEnTn5g, —J ACI 7 v FOREPIZ YW TIX, xR
HECHUMBIZ RS 1/28 ILE ZRBNTZDITR L, B GEECIREMIE A
25 25/32 DT, FLER/AE ER BT A 20/32 V. FLUAMEAS 9/32 L. B
332 LI LT & S TW5A, 728 ACIL 7 v M oW TiE, &5
FEO 1 VLIRS A S L Bdu, XTRRBE L O G-HE & S Il Lo
DIEREZ T crassicauda RO T2 L STW5b, £72, BllEk 6 Mo
F344 7 v & (xPHREEME 35 DT, B HHERE S0 L) (2> B U S RU T
L (M 99.5% : OTSA % 7ppm & A) (0, 5%) ZIREEHRELG L, &5
BR#A 0. 4. 8. 12, 16 XL 20 HEZIHKGHES IT_E@“o%EPFaEJ ERL
DOELFENIZ DN TIE 52 B OG- Z2 KT L7211 &% T 5 Rkt
BRONERE STV D, EORER, (KEIZOWT itﬁébuﬁﬂ%mm&) ST
EINTW5D, EEME BT H AW BRI A I BV TR
B EBRMA 12 W% LI PR & 3% L7 G- 1D 1/5~2/5 Tt T 1
R BT B e OVALBRRAE ERRBTE S o & SnTuns, &5
BR%A 4,12 X% 20 B ISP &% U2 G5B O EMEREE O [methyl-3H]
F IV UKERREZE L2 L A, WEBHME 20 Bl ﬁi‘iﬁiﬁ%uﬁm
&b%ﬁhtk INTW5 (2fE5, 102), IARC V—F 77—

I, RBRHEIENE N L AERL WS (BR5), AZES L LT
IARC U =X 7T N—T DR E BT L0, 4 DORBEDOT v k %f
A7z 52 B ORE TIEBZMENFEH T 5 V9 Fukushima & Ok
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(XL Td D & L7z,

(x) Murasaki & Cohen (1983) MDEMBIT LR EFZEEBLES v ~ 28

FEIEAER

IARC73 (1281 55 HIZ LiiX., Murasaki & Cohen (1983) (%,
FETRIGALE S VTl F344 7 » h OREMEREAT LIZOW TR, ZDHD
oY T R TL (0, 5%) O 2 BMBEESR GBI PIX, SRR K
O EFEDO W I T S IE A KL Ok T O TE R DR X [FRER T
HoT-H, WAEEBLE 2~8 MR IITHKGHEICB W TBHIT 2 “/“‘/ﬁ%
WENEMLIZE LTS (BE), ARES L L TE, ARBRIC
Ty Y R U UL 5% KGRI S BH]F 2 //@nﬂafﬁ@i‘%
INEEEGITRER T D 280 &I L7225, AReBR AR 12 D CHR Rk 720k
WFETELNZLDTHD Z ENDIHMEICH W W & & LT,

(y) Renwick & Sims (1983) W5 w k 1 M AEIHER
TIARC73 iz} 5 iz X +iX., Renwick & Sims (1983) 1%, #t SD
Z v NEEERIZH Y B Y o U A (0, 7.5% ; 0. 3,750 mg/kg AR/
HAEY) % 1 hHBREREG L& 2 A, BKE, GetRE. PEHREE
K OVEBREOMAR O b LTWb (BR5), AZBSEL
T, AR 1 HEOAORBTHDL Z L, ARBRICZBIT S
NOAEL OFH Z 1T 72> 7=,

(z) Schoenig & (1985) M5 v FZAW-ZHEKITHI-HHER
TARC73 128 W T H A &4 TV 5 Schoenig © (1985) DA &
HE, K 6 @D SD 7 > kb (Fo) (B HEME 52~250 &, #f 104~500
JLee) | M iEciESN=Y v Y o R U DA (W 99%#) (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 AE/AAHY) Z RS (fF} : Purina Rodent Chow
No.5001) L. & 5Btk 62 BZICKFEN CHEREZR 20 1 TARBL L, FEE)
WNITAR R O E IR b &R G2k L, B onzR@dyw (F) (%
BERE 125~700 PC) (ZISBERLIE (28~38 Hilit) M HW T OREDAE
TEHD 20%I272 5 FT (29 AR Fo L REROEE (EEHZ DWW T
IZ Purina Rodent Chow No.5002 (225 &) % fikfi 9 2 5hBR A il 41T
W5, MMz T, Q) FollZDAE 4 HEiH BRI 5~ B U »F b
VoL (5.0%) ZiRgEEE L, HEEKRGZFIEL T, WELOEELL
7= F1 (LT ZOHEIZBWT HEER RG] &) ,), EFE 1
EOBEBED FolZty Y o MY D AE 1.0,3.0 KO 5.0%IEAEK 5
L\ BEFLE Y > D) o R U A% BO%ERESNZF ULFZD
HIZRBWT [HAEREGREE) &), (i) Fo iIZBREST N Y o 4D
%mm&@&ﬁb SHBIREET R U U LEBEHZIC 5.0%, 8 WERLIEIC

26 Schoenig © (1985) (X, 1= NEBEE(T E FE2 AMERTR 3 W (Tisdel H (1974)., Taylor & (1980) &Y Arnold & (1980))
THET v MEMIEGEORAREMPRE SN TNDZ b, BT v NEIEGRARTY, TENREHOBEELZHERET S
B, 5.0%AKN O GHIZI N T, BEROBREZME L T, BWIEERAELROFFFHICHRERBNE oM TE2 X572
BoEmaERn-Le LT,

2B N AL FREOENEBRENFELIL TWAZ EMLEIRLI-EENTWD,
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1% 3.0%CORENF 5 7= F1 (LA FZOHEIZBWT (BRI 57
EWVDH) BREESINTVD

FolZ oW TIL, 4 HBEGMTbN TSR, 3.0%0 L& 5RO
HECEE RO T Z b 2 W RE I INNE] & ONEIE AR A DR
5.0%LL DB GREDOMEE TRy % & ATE L EmD M BKELNIRED
Lyl INIAON] %@ﬁﬁ%pH@ﬁT@ Wb E SR TWD, AHFERK
OTENCHR I E O 5 DO EBIIRD SN hol- ST b, Fo
DIEYRH R GHETIL, EmgﬁﬁTbtiﬁi50%§5ﬁkﬂ%@ﬁ
LR BT, Fo O HAEZ B GRETIIM 5 ZRFRD b o7z
&SN TWD, Fo DEIRERIE R GRE CIIMERE L & (SR EHININH 23 7 5
NS, BV o F N LG EITAERVEMHEOR T 2> T
wtkéhfmé F 72, Fo DGR 58 CEAKE L QYR EDO I

WCHIOFEER pH O TRRO SN, oY T b oL

mmuiwﬁﬁﬁib%&riméﬂoteém<w5:m@%W%
W ERETH RMEATRIR OB B3R HIIE, WHEFROLT &
D EAYTEIOHEINNR D bz STV

BESLET O Fr (BE) 12 oW T mmui®&5ﬁ TEMAERD B,
Fi () OISR GEEIITE L O E T RO GEENFED b
e InTW5D, BEAL%ZED Fr () 1220V T, 3.0%LL EOEGHEZ
THRITIERWRLZEO IO PWEENBED LN E SN TS, Fr
(HE) @ 5.0% M DY 7.56%H GRECTHEFROBENRD LN & ST
6 REIZOWTIE, Fi () oefkbiE (WP R 5HEZER, @9)
I BRI FPOBMENRD SN E SN TWD, B Fr () o 3.0%
U EORERFETORMIT, BEEOKTE2EDT, o, 2RGHIMIC
Dlzo> THERE L T 22 &b AL TR E O Fe 512 B L=
DTHDHESNTND, ZHIZOUWT Schoenig 5%, HE B HIZ Fo
D T.5% % G REDOEEIEAK 3 EICEM L T, &K 19 gk KE/HIE
L7722 &8, BESLATO Fr () @ 5.0%LL EOBGREOE M 7.5%% 5-
HORMKE L V-7 Fy () om ARSI ORIFICEE L T\ D &
EEL TS, BAKEIZOWTE, Fr () @ 3.0%LL EoBEREIZE
AKENEOEEIMNZ £ D BEIED Hiv, Fi () OHEZBEGRIZE T
%Flﬁﬁamm%&ﬁﬁkﬂﬁﬁ@mﬁ# Wbz E & TV
RV CIL, &EBRBE 3 AT Fr () @ 3.0%LL Eoi&ks
ﬁ&@ﬁé&&@ﬁf%@ﬁﬁﬁpH@ﬁTﬁ WO BTN, BG-BbA
G#H&MM i%@ioﬁﬁ?iﬁ%nﬁ<ﬁotaéMTméoi
7=, Fi () @ 3.0%LL EOREREKR VARG CIZIZ 2R 580
zbtoTWEODEQJJD&O\JT«X@F@&&T% NSV g k ézhfu\
W%gi_owfj E(%)@30%uﬁ@&5#&0m$%&5ﬁ
(2R Bt oDt et B B S OVRE S6f BE B D NGO 358D B 37228, E(%)@
1.0% 4% 5-HE | iER P e 58 X NG IREBIE & 5B 132 0 L 9 72 B biX

28 B5%IREN G-

X0 FARM L OBEASNICEERRD ST e . SRIRHE GRS TV,
29 PR ERECHBERLE 10 HE R R AREORMES R 5N, 2DV T Schoenig 5 i, BEAL £ CIEAEICEET
ﬁ%ﬂfcﬁﬁ ST Eh D, HEILREC Fo i 584 o0 MR 43R 21T - 71[5‘% IR E OR W R BRIEN T2 Th D & B 5

30 ?Lﬁﬁﬁilﬁﬁ'ﬁﬂﬁi@ﬁiﬁii EIE A R OB O R SR ST D,
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DO oTlol SN TWE, ZHUZDWT Schoenig &%, JREDHY
INOIED>, W OFEFIMBEIC X AR A CIIE TE 20 g
AR & o BE iﬂa%ﬁaﬁﬁ LTW5b, HIMCix, B T ERUS O
k- SEIC2bX bb%ﬂfotb)otk SNTWD, BEMEIT ERZIZHR W
T, E(%)@SO%ML@&ﬁﬁfﬁfﬂ WO BT, Fro ()
DB REER GRECIIZRD R o2 L SN TV 5, JREERR RO
E(E@ﬁ%%) %wf JENEEMRZE & U Cld, B2 S e &1
(Z[RIBE DR A2 CTREME R D358 B LT T 0y, BERERAT b F2 o i 2 Bk
FAEOHEIMER 2SR bz S TW5D, LrLann, 8 &9
HEINTZ b DOEFRWIZEMIBEROREAR (2.7%) 1%, ARBRICHW =
s BRI BE A O N D REROHEANTH 2L ST\ 5, &
YRR & LT, FREOBMBAT EREEIZEE L T, Fr () o
O%ML@&Qﬁ (RC o BYEMEEE RS AR 3 MR IR AR 3 % OV i
AR N Fr () @ 3.0%%% G- TORMEERAERITHMNAE D 5
ﬂk&éﬂfwéo*ﬁ\m(ﬁ>@10%%5%?@@@%%$%m>
(5/658 IIL ; 0.8%) &, xtFEEEDZIL (0/324 Pt ; 0%) EZnN7a<, ¥
P Bl 5 T@%U@ﬁ% B DRREERARERT — ¥ (0.8%) &
F%Thol-& ENTW5D, &bz, Fi () © 1.0%% 5D 5 JLic
RO LN IEE X Fr () @ 3.0%LL EOBERECRDONT-b D XD
FEMNNE o T=Z 50D, Schoenig Hid, ARBRIZHIT DE
WEHE S DI AEHENNZ AR D NOEL % 1.0%REF & LTV 5, 7238, Schoenig
Hi, Fr () oEmHAEROATFYRITIEREL Y bR, HGHECHE
RO LT3 O ALFIRNTIEE R AE DR D L v/ -8
MOENERBRThHoTZ &b, KRRIZEWTH Yy B o F MU D
LOFEEIZ L0 RA LEBENEE A MmEENT LR b0 TiEARwn
_k%hﬁbfwé Fo. B COMERAESR EIVEILERAERLE D
FHCAHBEIME IXRR D D7y o 7223, BEEAEIS R A O F i & JRED I K
@%EEEwﬁTkwﬁ CFAREMERFE O Sz & TV b, ZhiZo
VT Schoenig &%, BEMEIESG S BAE L8 i, vV RV
LD X > THEAKEN BN L TEANTEERIZZE < DKDED A E
. ERROX D RABBENEENECTZEHEL WD, S51C, F
(k) OHABBRERAITENRT LRSS AAR O N RD Sl
DIZxt L, F1 (7)) OERPEGFICIZZEOHMAFRD biLieino7-Z
&6, Schoenig B, AREBRIZHBW T = NERBEMEP BT LR
JESS DR AN RIERE G Lo n L EER L TWD, B, st -
BT ERE O AR IR L A CRRTH 72 &
ENTWD, BBRWE O 52 BE L 7= B C OB R & OME S D R A4
IERD BN T, 1.0%LL EoF 58, HAB R GRENL O R
&5ﬁ_mwf%m%@ﬁm@ W HNTZE ENTWD, )i, iEgED
B GREOBNEIVE A IR L FIER CTh o 72 & ST %, Schoenig
SiX, BIRBBEREGHETY v h ) v U U ABREREE REOIEEN A
LNIZZ b, ZOBBINEILAE I TIRFIZZ EDOIVE b%ﬁémt;
CICHELZLDOTHDH EERLTWD, REMORIEICIL, EBRYE

31 RIS O FEAE IO TR HALIZ 156 2> A iR COATFEME Z /5 R L U TSR AERNR L S TWD,
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DEGIZEE LR EITRO N roTc SN TWnD (B 5,
1 03), IARC V— %/7 TV—7"% . 1.0%8% 58 CHEBE O&5-
R L7282 AR L T\ b, 512, Squire (1985) 73
FEBL LTSI Z DWW TR ESTR L72fE R, AR 4.0%% 5
UL ETH o722 & 2RI, 3.0% 5% 5-1E CREMEREAT LRI D3 AR
HRERBEMMA 720N & (p=0.25) ZHEfML VD (BE5), KEES
ELTIE. IARC Y —X v VN —TF O %2 238 L., 3.0% % 58 TO
FEMEIEE S AERICH A BZITR NN &b ARBRICE T 5 B
JESEFE 1242 D NOAEL % 3.0% & fli L7-, £/ . ALBS L LT
3.0% LA E OB GREDOMERE TR BB E DK T %ﬁ:z}om\ﬁ@ﬁé
g & ONE RS A AT IR R B D) % B 5ICE IR T 2 B TH B & ORI
L., $70, PEEITERBIERGRETCORO LN Z &b /73 )
/%ﬁ@ﬁﬂjf IZ72uy & D Schoenig & D Wi % 278 L, AallkiZ
IR R AL D FEIAR D NOAEL % 1.0% & 2t L 7=,

(a’) Schoenig & Anderson (1985) M3 FZERAW-ZHEKIZhHT-5E
TARC73 1Z81F 525 HIZ L4LiE. Schoenig & Anderson (1985) (.
“HERIC O BRI N T, Tl SD 7 v b (Fo) KO D E)
¥ (F) &%y BV hY s (0, 1, 38, 5, 7.5% ; 0, 500, 1,500,
2,500, 3,750 mg/kg RE/HAY) XIXT RV U LDOEEL 57200
RTHERREL U CEIREET R A (5%) ZiRERS5 9 5B 4 306 L C
Wb, TORER, o BV M) U LAERERETIE, JREOEM, JRF
7N U U NREOHEM, RIZEEDK T NIRF O Y & 2K O
REDIET & W o 7o JROAEFLEIIZAL 1IN, BEPEE &I NZEEDED K
DRI R T NEBEOEMNRED LNz LTW5D, BIREET Y oA
BB THLHEUORENRLONTN, BEFX Yy ) o F R o AaRE
XU b5rolc LTS, MG E LI HAEREBER NS OEREHET
S FRIEEDO LD RO b=, [l U < Bilidkax Tﬁbt%a NERZEOH (H
éfﬁé TERERL) REHTIIZOL ) RBITRD N2>/ LT
o ML LTI, T iaﬂﬁi%@iﬁﬁﬂﬂi)) LD BV, BETIZIRF O
‘UL/jJ Vo ) U AKINEDOREDOEENRBObNT-E LTS,
5%LL DV 1) F MY U LAEGHOETIIRYOFT NI UL &
VUL w727 LR OHESORENFEITHEIMLTZN, 20X 5 7%
WANMIFRBEOMIZITR DO b >72 L LTS, Schoenig &
Anderson %, AFRERIC iol/\’C WO HALTE X9 TR RO AEBFRIZAL S Y
vV N U AESREREERE T v N TOREBIERE I IO R
RELTHEERKEHEZLSDLEHLTWD (BE5), AEZBESLLT
X, o B U F MU A T5%EGRECERB O BT LA R o7 )
S22 b, ARBERIZE T D NOAEL % M & b 12 AR D e
BTHD 7.5%E 5 LT,

(b’) Hibino 5 (1985) M35 v b 112 JEMRGFER
IARC73 1B\ T H A &SN TV 5 Hibino 5 (1985) O#EIC L
XL THEEO F344 7 > b G RREERE 31 DT, H5HERE 68 L) (29 >
Uy F hUTA (0. 5%) ZIEEHES (fd#} : Oriental MF) L. #IAl
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OHH & 2T, &5 112 HO G T%RITEE & 33 28R FEhi
ENTWD, FOFE. KEIZHOWTIL, &5 20 BLLKEOR 5EEIZHY
DEINFRD BTz & STV D, Hlk & OB R 2 BV T
Rt D Rl Ak 23 R RREE Tl 5-BaG 4 BHE P & Z&BED 2/6 L,
20 L HRM & ZAED 1/5 PERE O 100 #% F R & &%EED 1/7 L) ﬁ%é
N, BERETIIWT o & BRFECBWLTHR 2/3 OEMIZTED
Ehfi k ‘éﬂ’(b\éo ifi\ﬂ%ﬂjjﬁ@?l_wﬁf’k/fﬂ:%ﬁhﬂﬁ/ﬁkﬁ) &’ﬂiﬁﬁﬁ
1&2&80&@U2L%¢%& &5%@%1@@@%_mw%ht
L MREETCIIERO Do STV D, B, BT EEO
FLEEME M OV ixfﬂ’é%aé&(}&ffﬁim\#m HLIRO LN oI & &
WTCWB, 72, BB T crassicauda 132 S o7& ST
%o $e5-BRMG 90 1 LARE D H ] & B R 20 DL ONFEIRHREEE 11 B0 H
B Lz & 2 A, \ERED 20/20 VEIZHE % OB A{LAE, 5/20 PEIZFHL
SANE, 4/20 VCIZR'E OISR wghtkéhfwém K FERFEE e OV
HH#E L HITR Y B M ORI DR EITR O o & T
%5 (5, 104), IARC ‘7—%‘/&“7/1/—7°6i\ KHOFEOY
TV ITMARZEETHD D & ML TRV, HELRLLRY E 3L
IZ DUV TC D Hibino H OHEICIEFE T2V E LTS (BES), K
FEL& & LTIE, IARC V— #/7&w~7@hmmkkb Hibino
SOBFAFEMOHEITERTCEL2WVWb DO LR LIz, Lizn-T, v
YV F NI LAORGICE Y BEELZFHEHE L & T ARG IC
DOWTHYIZRFHE AT ) Z LI TE RV W L7,

(¢’) Fukushima 5 (1986) M5 b 24 BREERER

TARC73 1Z81F 551 HIZ L#uiE, Fukushima & (1986) 1%, it F344
Zy M, Yy VT NI TA BT TRAINVEURRIIET
=y /@ﬁ FU DA (%0, 5% ;0. 2,500 mg/kg (AHE/HFHY) %
IREFR G- L, 5 8, 16 KON 24 DR pH, JRFFT MU 7 LR B
BEREAT E R BT i O A M K ONE AR 1 BAMET & VO 72 95 BRAR R 210
A xR BRE i LT\ 5, TORE, CFREMEE L2 AW -HRAET
128G 24 HOFER CELITR O Do 7203, AEAME - HMEE %
WA T 'S 24 B8O E O v ) oF MU o ABEEED 1/5
ER O E- 8 OB ST A a)L e i) Y 7 A% ERED 1/5 LD
PEICIBW T, ENENBMR LM ENRO b LTS, &
DIE, By BV T RV ARGELXOT ZAave s mrh ) o ai
GREIZIT L —ME O ELO R ORI SO HER O microridge (L) 73
BOBNTEN, oy D) CREERELONT A3 e UBRGRIZITR O
otz LTW5, &6, Yoy BV o M) UAEERL DT A2
NEVEET MY O LARERETIIR pH S ER- LR, o ) & HRE

TIXZENRWIAE T L, 7 A 2)/)LE & GRE TR pH 2356 FREE L& [F)
BRECbh-oTELTWD, £z, Yo BV F NI TLALKDNT AL e
VEEF NV U A ERETIIRF S N U v LB RSN LN, o
UV BGRKOT Vv al e s GEETIIEM L7207z & waé

(BM5), AZRESRLE L TR oy U T U T ARG
N7-fx OBLX. 7T Aa e v iEth Y A BERC %ﬁ%zmi_ }:
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Mo, o VAT ATRRER L2 O TIE ARV &R LT,

(d’) Hasegawa & Cohen (1986) M 3Z v k 10 BEfEAER

FAS32 iZBW T HalHE N TV 5 Hasegawa & Cohen (1986) D
FICLUE, 5D F344 7 v b (FBEE6 L) (Yo Y vy
A BV F NI TA BB XTIy AV BT UL (5
0. 5% ; 0. 2,500 mg/kg AH/H®@) % 10 HEREEKE S L, &% 1 KFfH
AT [methyl-3H]F 2 ¥ (1 mCi/kg {KHE) ZEEENH G L CHiBR%mE
FEAZ K BB AT bR RS ~ DO B A a2 B FE i S h
TW5, TOREER, —fREEBICHOWTIT, REERETKS DS WFEEN
o, oy Uy ARGENR O Y 1 U R GRS G- BE
% 2~3 HBEER THRNRO N E SN TWD, EEIZHOWTIE,
RGHEICE T OEMIE N L o, EBAKEIZOWTIE, &2y v
WEEGRETEM, o) UEERETIIHWEINNGED bz L ST
W5, MEAECFERIRAEIZS N T, Mo B Y v A v AR
T U T LAOREBEICEGHB TETHEDO NN T2 INTWND, JR
A (57 B RO28 HIZHEmK) 2B\, Yy BV F R oA
BHEHETT N VAT REORE, oV sy AE5H K&
O B U ERETIIAIN S T LA F U BEEOEE (55 28 HDOR)
MRBOOLNTZEENTWNWD, £, &5 7 HEKO28 HOEE% 4 FEfH
R DY AREIZOWTIE, 5 28 HOWY v ) U RGRETY v
BV TAEAXTY BV AN T ARERELD L EERRD 5
N7E, 2 CRS L, 5 7 HT0.18~0.21 mmol/mL, #45- 28
HT0.14~0.19 mmol/mL L BEBORFETH-TL TV D, WT
OB S A GRS b7z & STV D, ik EEREM
BEIZBWTIZ, oy Y o b U » LB GRETORE M HEME R D%
ARIT, RO o DY UEREHL D LARICE T EEN TN D
BBV T N U ABEEHROBEWEAT EEIZIIMHE D wg
Nz & S Tns, BIEEIT EEMROBH]IT 2 ¥ Rz OV T,
Fo BV MY AR (0.6%), RWTH YU B o LESE
Bt (0.2%) THEZREMPRD bNZ—FT, oV oy o s
i (0.1%) KOy B U UG8 (0.07%) TITHIMAFERD Hiv7ed»
Szt &N T3, LLEX Y, Hasegawa & Cohen (%, JRFH vV
IRFE LA T B R AR SEARE & O RICARRIMEIZERD S o T
ZeEnn, By B U URRPIIAET D120 TIET v MEEDEEAT AT
Jaahl 2 H998 4 5 DIZ+HS TR W ERRIBENT- L LTW5 (B
23. 105), KEZEBSA L L TiE, Hasegawa & Cohen D& %4
EHIET LT,

(e’) Tatematsu 5 (1986) M v k 21 HEAER
IARC73 28T 28I HIc LiiX. Tatematsu H (1986) (%, 7 HA#EHD
HEF344 7 v MY v BV v F U DA (0, 5% ;0. 2,500 mg/kg (R
JHAEY) % 21 HRNREEREG L= L 2 A, &5HEOEMKICE T 5 [BH]F
SVUUEBBR KR OF N =F T HNRX L T —BIEENRREEOK 5
fFI7zo2E LT05, (BH5)
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(f’) Sakata 5 (1986) RU Yu 5 (1992) D3y b ZEFEREBFEA AGER
IARC73 1Z81F 25 HIZ L 4uiE. Sakata © (1986) KO Yu & (1992)
L. 7 v b BB S ARBRICEB W T, IRERILEhIEA] (7T AEY
VROV R T T AT VFURE) BNy Y o N U U AORERT
BN ToT—ya NERAEZRELZE LTS, ZOFRRNL, Y
HU T YT LADREMRRENA T 2E— g AAERICITE bR EEN
BbhoTWahZ &ML TS (Bl5), AEBSE LTEL, AR
BRIXY > ) o MY U LAORERGEEXIIEDAMEEZRET LIS
DTN b RRBREAR 2 s H W enwZ & & LT,

(g’) Anderson 5 (1988) 0)7 v k10 BRI ER

TIARC73 &N FAS32 I8 55 HIZ L4uiX, Anderson & (1988)
I, BEFLIEZ » B %/ﬁ)/%b)ﬁb(mmzmomwgmém
YY) ZEEALOY v BV AN T A, o) B LTy b
VoAU sz 10 HERARG T2 A2 LB L TV D, ZOREE,
BV F NI TLABREHEEDNY U ) U ABRGREICITRE
DN ONEMAEAT R AR DR AEDNTBD Iy, oy U v
TN T DGR Oy ) CEGHIZIZZED X D BREITRED S
Nierolob LTS, ZNHOZEE, RV v U PR E K OYR
o U R L OBEMIIERD bR oz LTS, £2. &
KGR CEREELOEH +NEYOERZOHINIZITRD S
Mol & LTW5D, FAS32 Tl AalEkikiE 2 L Y Hasegawa & Cohen
(1986) DHETHEOLNTZMANFEEMICHR TE LI TWD, (&

5, 23)

(h’) Garland 5 (1989) M5 k 10 @R ER

TARC73 IZBWTHEIH I TS Garland & (1989) Oz &
AUX, 5 #HlinD F344 7~ & (BBEME 10 D) (ZY > B U > F R U T A (il
FE 99.9%) (0. 5. 7.5% ; 0. 2,500, 3,750 mg/kg {KE/HARY) % 3 f&
¥ OfE (Prolab 3200, NIH-07 3% AIN-76A) OWFiumaE HvTC
10 ARG L, & TH5RBEAEMINTWD, TOREE., B
BAT LR OBH]F 2 ¥ BRI, Prolab 3200 REFIZE W T HREET
0.06% ThH > 7=DIZxt L 7.5%% 58 T 0.43%., NIH-07 JREHIZ 350 Tkt
FERET 0.04% THH7=DITH L 7.5%KEGHET 0.14% EHM L7228,
AIN-76A IREHIZFB W TR REE R DN 7.5% % 5-HE & H12 0.04% SN L
ol b STV A, IWEERRFEIIZIE. Prolab3200 JREH 7.5%#% 5-
BT 9Bl 2 BNCHERERIE OB R STz & ST 5, AIN-T6A
JRER 7.5% ¥ 5 REDO S 10 H O RIZHOWTIE, o 2 filBHEF R 5-EE D
FEI LT, by U U ARBEROIINL T MRERE L,
TV T AEENMEN T2 E STV D, AIN-T6A 1REH 7.5% 5 5L D 7
pH (36.0 TH Y. Prolab 3200 JEEH 7.5% & H5-HED 6.4 LV H iK1 -T2
XN TWA, LLEXY, Garland S, Bt OfEEIC L > TH v B Y
YN U U AOMEERERIERIZE LT LTS, (BZR5,
106), KAEES L L TL, Garland S5O RMEAZER L., VoV v
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(

(]

F U U LOREZ L DENREAT LB oM R HETE A~ o A T AR
DI L » TELT 5 &ifdam LT,

") Fisher & (1989) Do v bk 10 BEEFER

IARC73 BT 55 L+uX, Fisher & (1989) L. 5 DMK
FM47/F YoV AN T AIE Yy Y R T A (%
5% ; 2,500 mg/kg AH/HFH24) % Prolab320062 % AIN-76A % >
T 10 BRI G T 0B 2 £ L T\ b, TORRE, oy D
b7 A Prolab3200 IREEE G HLX OV v YU U F R U T A
Prolab3200 {ZEFH HGHED W T IIUZIB VT H IR pH 23 6.5 Z il L7223,
o BV BT AIN-T6A IREER GRS O > B o R T A
AIN-T6A JREF#H SHETIIVTNICB W T HIRpH 2 6.0 % FlEl-72& L
TWb, JRIFF FY oL EIL, AIN-T6A JREFRTTREEL O v B U
I N AIN-T6A {REEHR GREIZCE W TRV Tho7m L LTV 5,
£7-. BV F ~U 74 Prolab3200 iBEER SR WTIL, Hy
J1Y > R U w7 AIN-T6A IREEHR GREL U RPN U 7 AJREEDS & D>
S LTW5, (BHE5)

’) Debiec- Rychter & Wang (1990) ®Z v FxE 16 BEREEGKER
TARC73 1Z81F % 51 T L 41iE, Debiec-Rychter & Wang (1990) i
BEFLIEF344 7 > MY o Y o R U oA (0, 5% ; 0. 2,500 mg/kg
KE/H) % 2 FEOEE (Wayne X% AIN-76A) OV g FAVNT
e 16 BRI 53 2R A I L T b, ZORER, AIN-T6A IR

FHIZ BV CHBBE L O GHED R pH 13 & HIZ 5.5~6.5 ThH o723,
Wayne {BEHIZEBWTERGHOR pHIX 74 1272572 LTWH, LT
DOEEHREZIBWTHBHIT X ¥ AR IR FRBEOHK) 5 28N L7223,
AIN-76A Z H W IREFBE GRS W TIREET N U U A 2% % RN 5
EBHIT 2 VUSRI 6~9 fFiIzmLzE LTW5b, (BHES5)

(k’) Cohen & (1990) DI k10 BEfEER

(1

TIARC73 iz 25 Iz XiuiX, Cohen » (1990) . 4 WO HE
F344 7 v b Yy B Y F hY T A (0, 3,5, 7.5% ;0. 1,500, 2,500,
3,750 mg/kg R/ HAEY) ZIREEHE G (k) : Prolab3200) L. #5-
BAtE 4. 7 XX 10 BBICBH]ITF I VU2 L, 20 1 BfE%IC & %7
% Bk & S i LT, ZORER, 3% ERETIX, BH]IF 2 ‘/“/Fﬁﬂ
&U‘ﬁﬁfﬁk@iﬁéﬁﬂ i 2D %ﬂfci Ao 77:_ Z)) ‘fﬂﬂﬂlﬂ@iﬁﬂf&@i‘ %Eﬁ) mu
Ni-L LTW5, %GR TIL, &5 10 %I BH]F 2 //#Hia
BN 2fE I L, IREPHIZ T o THIREENRO b2 LTV A,
7.5%?&5%1‘( R ?&5%‘%#4u§é (ZBH]IF X ¥ R 35 Hm L,

FGPAG 4 W% KON 10 BZICEERROEMAED izl LTWo,
(ZH5)

) Homma 5 (1991) M3 v b+ 80 :&REER

32 Prolab3200 1L, 7 hY UL WAV DL HYTLEKROZOMDIZEAEDAF % AIN-T6A LV HE<EGATNS E S

n<Tnd,
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IARC73 IZBWTHAIHEN TS Homma & (1991) DO#REIC X
UL, 618k SD 7 v b CofREEERE 14 DT, FH5#EME 36 L) SUTHET
NTIVIIET v b (SD 7 v MNERFE) (oPREREME 12 Do, BeG-REHE 35
JB) (&Y vV rF hU A (0. 5%) % 80 MREEAN# G- 5B
Fhi S TWD, ZOREER, AFELOEEIZH L0 RZITRD 6
ol SNTWD, BEMIEE ORAITZRD LI no T2, &R
DG 2 IEOBERICHEMEEAS R b ShTnD (5,
107), IARC V—X% 77 N—71%, RN 2 F£FRETH D
ZEEERLTVWS (BHE), AZBES L LTE, IARC V—F 7
TIN—T D E %Y L E 2 ARG Z MR AW WD s e LT,

(w)&mne(wm)®31h4@ﬁﬁﬁ

(n

TIARC73 (28BF 55 HIc LHiX, Cohen & (1991) %, 5 BER DM
FM47/h #/ﬁ)/%ku7AW5%£mmm¢g¢$mﬁé)
ZIREES G- (fak} : Prolab3200) L. #45-Bth 2 % KON 4 k7
A NVE—F AW TIREBRIRT 2B A2 L L T\ 5, EORER. cHIEEE
DOPRFIZIZEIII) 70 ) U BN R o - — 5, BEREORFIZA S
TREDOR 12 137 A BEaEATHAXTXVORREZLIELDOTHY
WMET A B A R e IREBAT L F O microabrasion DRI
of:k LCW5, B> Y o N O LERMUIZRE TV

Wt L= s 2 A, EREE ST A Ay 2 FREA S L. — 5T
a%7n7)/@#4x L) —HIET AT IO A REB LR L
LTCwW%, Cohen %, pHM 6.5 EOJRHPTIZ, oWV -TmAHE
BERNRTARE EBITREEAERT DS EEEL TS (BR5), AE
BRELTUL, oy BV T M) T LAOBEGIZE VRIS REEICE
9% Cohen & D R A 3224 L HWr L7,

) Garland 5 (1991, 1993) WSy FZHAW-ZHKIZHT-S55ER
TARC73 IZ&B T 55l HIZ XX, Garland & (1991, 1993) (%,
Schoenig ©» (1985) @7 v F &AW _HRicb=2R B0 71 | =
JLTOHECE K ORE OAEBLFE b E 2 BT 2R 2 Fh L T
Bo TORER, BV T MU T A T5%BEGRE (7.5%A O 858
TIFHERT,) TiE, JRpH, JRFA Y 7 ARER RPNV T LR
JEDIR T ONTIRE, JRFPFT N U O ARE, JRP~ 73200 MR, JR
Y BB ORP T BT REOEIMAED b E LTS,
Fo, oV T MY A T5%KRGRETIIAN, MiE= L AT7r—
JVIEEED 50%800, Mg h Y 77U &) REE® 10 8003 ONT Mg &
[ONiRF - 15 2R= N /%@Fwﬁwﬁ LD B AV T.5% AT D58 Tl
FOX BT D N hoT-E LTWA, Garland Hlik, ZivH
A PRI _Ob\T\ PR B OV IBE D ZE A % B & JBE RIS 0D 38 A= K4
WZBEMEI T e E L, 26 0% ITREF TOS XITEER OHHBIZ LY
;ﬂﬁéhk:kﬁE\%K%Ki%@ﬂMﬁ%ibk%®f%ékLIW\
%o ¥, $EUTIERE ORI X o TIENREAT R OB TE R o B 73
kbt&bfbé(ﬁ%m AZE=E LTI, ARABRIZE W T 7.5%
BERICHED N T-FEA 2 OB ARRICEI2boTHD E LT
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Garland 5O RfiEZ JZ8 L. 26O iZ v Y o F R 7 A0
S5 OER BT &l L,

(0’) Cohen B (1991) DT v ~ ZERFEBEBL RN A FER

IARC73 IZBWTHEIHEL TS Cohen H (1991) O¥EFIZ L
X, 5D F344 7 v b (FHEME 40 PT) ([ZDWT, '6 D L5 xR
BN OB GREZ & T L, FANFT (0.2%) % 6 @MRERG+TH A =
T—a VEBEOWEDR, Yy VT A by R
UL, Voh U U EETOE— g VEREC 72 AR ST A B
R ERE S AR DN Tt ST D, FDOFER, FANFT SEALE Y~
U2 MU o AR CEEMIC EALEE S R Sz, FANFT #EL
BEOYV B AN TN BT NI TAROY U RS
HECEEMIEGRAROBINIED b hofzt &N TWnW5b, £/,
FANFT QLW 51 Y o AL AP ERER O FANFT WL+~ 4 U o
WERECIE RN A T e —y a VERIERO T, o U T b
Vo ARERIIIHERGNZRBERENA T 2T —2 3 AMEARE
STy ) o M) o A+HEET =T AR ERETIL ﬁ@@'ﬁ
LML ZRD D L EHITBERENA T e ET— a VERH OSSR
FHENRD b E S TW5, FANFT vEgt v ) o v oA
HRECIZI FANFT AVES » B U s o A E5REL Y bR pH 28 5
L CWez—J T, FANFT &LiEY > B ) U EEHTIHEFTL W& X
NTW5, 72k, FANFTO.2% R GALEIZOWT S, £ ORLE HH]
HIZR pH N EHT 25 —RERo72 & S TW5, FANFT vt k-
FU D ARERECTIDIENE N A T o' — g UERNGED SN,
FANFT W& R T V> 0 LFEGHACITRR O b olc b ST g
L2sL7en 5, FANFT AL&E REE A v 7 23 58 Tlx FANFT ALE -
AV T NV LABRERHELIDORpHB ER LS TWD, Lk
£V, Cohen B, oy BV F N TLADOENENALTRE—2 7
TERIXR pH @ 6.5 L E~O EF R OYRFF b U o NREOHEIMZ LY
HEmIshstLTWnWs (5, 108), IARC V—F% 77—
1L, ARRBRICHOWT, — R oRER & Ui 53BN E 2 & 2R
LTWb (BH5), ALZBESE L TR gﬁxﬁtb%b@ HBRE L ToOR
B OB GWIMIT %Y TH Y | Cohen %@ﬁi T TH D & LT,
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%6 Cohen 5 (1991) M5 v F_ERXFEEMFENARERIZH 1T HEEE

E
B f kel f=vxm—ay FaE—3 g B
BBt (6 ) (72 3# )
[©) Prolab 3200 FANFT0.2% Py HVYF hY A 5.00%
@) Prolab 3200 FANFT0.2% Py hVUF hY A 3.00%
® Prolab 3200 FANFT0.2% B U TN A 5.20%
@ Prolab 3200 FANFT0.2% P AT A S12%
® Prolab 3200 FANFT0.2% Hoh VY 4.21%
® Prolab 3200 FANFT0.2% B H Y 2.53%
@ Prolab 3200 FANFT0.2% Py HVYF YA 5.00%
+REESIV T A 1.15%
Prolab 3200 FANFT0.2% HoH Y AN T A 5.20%
+3bF U U A 1.34%
©® Prolab 3200 FANFT0.2% Py HVF hY A B5.00%
+HET BT A 1.23%
() Prolab 3200 FANFTO0.2% IREEH VL T I 1.15%
@ Prolab 3200 FANFT0.2% WAL b U U A 1.34%
() Prolab 3200 FANFTO0.2% xR
® Prolab 3200 AL Py BV rF YA B500%
Prolab 3200 AL AL B U TN A 5.20%
® Prolab 3200 A AL Pl 421%
Prolab 3200 AL <} R
(D) NIH-07 FANFT0.2% Py H VU F hY A 5.00%
NIH-07 FANFT0.2% xt R

(p) Garland 5 (1994) M S v b+ 10 BREFER

TARC73 IZBWTHaH S TW5 Garland > (1994) DI K
AUE, 6~6 D F344 7 > b, £ F344 7 v T agy 7 m 7 U~
EAEGHKLZ2WRHETHD NBR 7 v b (8- 10 PT) (2w Y >
FRU DA (0, 7.5% ;0. 3,750 mg/kg (AHE/HAEY) % 10 @EMEAT&
5. (fd#}l : Prolab3200) 7 25BRAEM S LTV 5, T DORER, L
585 % AW TR PR RO A TIX F344 7 v b O ERED 7/10PE(H
B 1 VLTI IR EIE R 38D Hiviz, ) . BBV F344 7 v F O
HRED 4/10 P&, NBR 7 v N OEHRED 1/10 VCIZBEBEEAT LR o Bl
WIZRDFRO B2y, F344 T N OXHEEL N NBR 7 v FOxfi
FECIRIRE R A TR O b T, B8 F344 7 v M OXEEED 1/10 PLiC
Eﬁﬁ%ﬁﬂw@%ﬂtkéﬂfwé A A - BAREE & T2
SHEFHIMRA C, F344 7 v FOEGHED 7110 PIL L N EE F344 7 » b
DOFGRHED 5110 VCIZFEMEREAT 52 0 & BE O HEFEME AL 338 L7z D
2%t L. NBR 7 v bOBGEEICE W TEE OB ZEN R 5 n=0
X 2/10 JILIC & EFE o ENTW5E, —J, WTFHOZRFEDOL R
ﬁwf%%%%ﬁtﬁmmﬁ@ﬁﬁrﬁm IO onholmt &
TW5, WTHNORGEICEBWTHZNENOX R L ik L CERE
;%@ﬁanmeMﬁﬁx ZOBOFEE X, F344 T v F R ONEER
F344 7 v MIW_TNBR 7y hCRETH-TZEENTWVD, WT
NOBGEZEB W T HZNE ORI IREE & i L TR pH O FE A A3
o=, 20O ERAENEL F344 7 v K R OVEES F344
Z7 v FTHEOBIL, NBR 7y hClIid ool T
7272L. NBR 7 v MZDWT i%@f{%ﬂzé%ﬁ%f%ﬁwﬁ%ﬁf&po
T2l REENE ST, T2 L LRI LI AREENRH D & S
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NTW5, F344 7 v PR OVEE F344 7 v FOBREGEHTIXIZEAED
N IRICIE DR BTN, ZENE O IRRETIL E AU AR 727k
WERODLDOHTHoT- L éa%fb\é NBR 7 v FO¥GRETIT., B
PRIFEEZ X 2 PRREL DD 70 E D72 DI AR 2R T A KT H > 7223, 15
ST IRAEIOIRIF LB 2RO &N T\, NBR 7 v hd
SIRRED IR BT F344 7 v MR OVEEBF344 7 v FORIIREEL D £ <
F344 7 v ., E84F344 7 v P O'NBR 7 v b OEGHOREITWT
NHENENOMBEEORE L G T 2 L RIBEOHMEZR L & S
TS, NBR 7 FOtBREEDIRF T MU U LA F U REIL F344
Ty NEROVESYF344 7 FOXREEL D £2< . F344 7 v . £E5
F344 7 > F KON NBR 7 v NOEGHEORFF N U NREIXENE
OSBRI AR THIIN L=, & OB O FHIA E 1T F344 <
v hTORELNTZEENTWS, F344 7 v F RN NBR 7 v FDOJR
BT, EABEY Y Y U N AL DOREENRRD BV, F344
T hTIEEELToy 77U rRNEEND 19~20 kDa 4 O)?i
H&DREANRDLNT-DIZx L, NBR 7 v FTiL F344 7 v MZ
RTAHAEDRES ﬂ@wfm&<\bﬁ%%&®ﬁmthéﬁff
Lotz W5, Garland Hi%, o) o F RV AL D
W7 v MO RANCDONT, aZ/r 7V ey BV F R D
LEDIEEMNREG L TWA LEEZEL TS, — 5T Garland % i A
YT NIRRT VTR /%{m@f_/ua EREE LTmEICBWY
THEICK L CHEBORISEZE Z T rEEIc >V TE F &L\muﬂ
a7 UEEAGK LRV NBR 7 v MZBWTHT RN LEMNBIT -
O BALEERAEAE L2 RPIZ /a7 Vo RNZEAEEEN
72V F344 T v MZBWTREROZ(LRAHME SN TWDH DX, ol
VT R ULD a7 07U LSO AE EDFREEIZHEDINTND
REMER D D & LT A, i)y, Garland 1%, NBR 7 v ~eilff F344
T bV B Y F YDA K DRI AT DB
azu'ﬁtIfU VOBMEIZEDSLS D THDH E L TWAD, Garland H1%
ARBRIZB T D F344 7 v Mt 3250y BV o F MU U LAOERIZK
ETEBOREBIZONT, a0 7 U U ORTEERPERRE KB L7 b
DTHHEERLTWD, LEXY Garland HiE, oV Y
WAKiéﬁ?yk®%%%ﬁh%V IZBWT, a7 7Y igM—
DER TILRWA, ZDR-1% ;U(é“b\ mL TS (BHE5,
109), IARC V— 3%/7&/1/— 1. L EDOFERIZOWT, Y oh
U BT X DM DOFEIIC -/ 7 U U EET 5 2 & & 3R
THMATHD EHEIL TS (BE5), AEZEES L LT, IARC
T—F% 2 T N—T0HWr &2 B2 50, Kl 1 HEDOADOR
BRChHDHZ Lt ARBRIZEBIT S NOAEL ORHME 21T 72> 72,

(q’) Uwagawa b (1994) M35 v b+ 8 BERHER
TARC73 IZBWTH Al S Tvb Uwagawa b (1994) OAEIT K
FUE, 6D F344 7 R XTI NBR 7 v b (KBE#E 5~10 L) (24
oAV R UL (5% ;2,500 mg/kg (AE/HAHY), 7T A3 /)LE U
FTrU DA (5% ;2,485 mg/kg (RE/AFHY) Xixv 7 b (3% ; 1,500
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(r

mg/kg RE/H®) % 8 HMIEEES G (&F : CRF-1) T 2R H Ik =
NTW5, ZORE, B2 AW R BRI A IC B VT,
TAIANEUEFT R D LORGIZE > TTXTO F344 7 v b (6/6
V) \TIEBEBERR AT BRI MR R O AENRTE O 5, NBR 7 v hZ
IZFNDNBO LN o7 ENTWS, — ., IO 5TlIm
FDTXTDT v b (F344 7 > ~ 6/6 )L, NBR 7 > I 5/5 L) DJE
W FLEEEE & BT RO OVE AMEBIERR R Bz & S Tnd
%Emﬁ%ﬁﬁ%%mmtﬁﬁ REZHMAEICBN T, 77V ILokh
TIERRFAEDIZIET X TOT v ~ (F344 7 v b 5~6/6 [, NBR 7 v
N 4~5/5 JL) DOEEPEICEAT LB O RHE & S D 2 MM E.
/7 PRI NS SIS L < 13 BEIR D microridge D3 X TDFA
M@%Mtﬁ Yo BT )T LORETIX F344 7 MO 4/6

(ZHBIR ST IR O microridge 73, 7 A /L E VR R U 7 ADKRS
T@F%4?/F@W6@ LI E. 6/6 VEIZHRIR S ITZER D
microridge 78, TNENRBOOLNTITZIZE EE oL TWb, BrdU
T RIX, oy ) o MY U ARERHEL T AV E BT RY U A
WHRED F344 7 v N TENZILXHREED 20 5 K N 36 {5 Th > 7= DI
®L., M&E5# DO NBR 7 v N TIIERN <, U7 RGO A
W7 FTEDBITHBRED 50 [FE & RERENA DN LI TS
F344 v FClx, o BV o F MU O AEREGEREE DT AaL e /ﬁﬂ”
MU O LAEEHOWTIUZE W THIR pH X OYRHFF b U 7 AJREEN B
HL,. 7Aarve it U o AEERHICB O TUIRIZE L ORI &L
REDEHDNRBD N E SN TWS, NBR v b TiE, b ) Vg
TRV OLABERELRXT ZAa, Ve BT N U ABEREO VT IC
wf%%mﬂ&@%$%buWAkVﬁLﬁtﬂ7x:wE/@+%)
U LAEERICBWTIIREDOFEBERBEMNRBO N ENTWD
Uwagawa DliE, Yo B IV F NI TLAERT ZAare g Y '7»5

I X DBEMRAT ER OMaEEEIE M BRI NA T B —H D
%ﬁ o7 U rRNEELTEY, RO pH KOV MU U AL
VIR DOFEANIMZA TRWVAEERK - & L TEH< EBE LTS (B
5. 110) ., IARCUY—F 2727 1—71%, LLEDOFERICONT, W
> 71 Y RIS K DR DOFERIT ay-7 1 7Y L MRS M D
WA G35 2 L2 X T 2HATHL EHBIL TS (B 5),
AFRBEL LTI IARC Y —F 0 V7N —T DM 2 %24 L 2 D)3,
ARBIL 1 HBOLOHEBRTHD Z Ennn, ARBRICEIT 5 NOAEL
DM & AT 72> 72,

) Cohen 5 (1995a) DS v bZEAWZHEKITH-SHHER I
TARC73 1ZBWTH 5 H 4T 5 Cohen 6 (1995a) DLz L
L. F344 7 v b XX SD 7 v bl (Fo) (2w U F FU oA
v AU > (00 5% ; 0. 2,500 mg/kg ARE/HFEY) % 2 HEREEE
$e 5 (&TF} : Prolab3200) L 7-t4I2A2HC L, MERERG VR M OVt B (Fh)
DN Em SN Wb, ARBRiCBWTiE, F344 7~ Mgy
oAV T RNV A Ty Y % SD Ty MZFY vy Y v E By
DI ERFETHEEGELTWDEIN, SD 7y h~DO% vV U D
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LDOEEIZBW T, &K EFREE TOIEN, FIE - IO, 1
REDH N O Z DARG T HREEREL TS, TORER, F344 7
v MZOWT, oy BV M) U LARERETIE, 28 Hin & 91 Him
O Fy HEVR B EREREAT B D BHIF 2 ¥ AR R 2 N3 D A A 3

RO LN DHEHFRNCHE R T2 <. 7 HilD F1 HEREMICZED L 9 72
z@mm ST, o) CRERETIER, FiREIENT 7 Bl LT 28
Hiinod Fy HEVEENMIC & IR BRI E DR 72 o T2 STV D
RN, oy B Y o N Y U AEERED 91 Hild Fy ! E‘u@ﬂl‘@@
FEBEI RS O MRk 2 58D 7o, TN ERS Py BV o F F U oA
BHREEONCY v 1 ) EGEEO Fr g RO F ER #8017
R OAMBIETEIC LR b hoilz s EnTnwb, —F5, SD T v
MTOWT, BEERAT 152 MR FE TS %75%};%%%’%@%%5 (AL T
BAEIZHER LD, YoV o M U LAEZBEH RO S LTZRED
91 HiD F1lfERE & . o B U R 5RED 14 Hi Fy EVR B O 7
Tholzb SN TWD, MRFEHIIZ, o BV v MU oA E 2
ITBEFLE OB LoD 91 H e D Fq KERLEN) O 5 I 8B EE o Bl
BEENRD SN, TN EBRS Yy BV U F R T AR v 7
U U BGRED F iR R KON Fy ER B 1, BEERRAT LR o ia g
TALNED SN pol= SN TnWb, 72, Bl SD 7 v MW v h
U hUa (0, 5% ;0. 2,500 mg/kg ARHE/HAHY) % 2 @ ERAL
B 5 (G} : Prolab3200) L7-#&ICA&RE L, MEHEDRIE (F1) KO
LRI (F1) 25200 ERNEf I TnDd, ZORBRTiE, #
HREOMERED 21 B s Fr B OBEMEIZ  BAT b R HEFE TS M O HE 5
F B MR AE Ny O E O FROBIER O/ NRENRO bf=25, 7 B Fu
IREMIE ONTIENR 17 Bl & O 21 Ao F R o BEb Ik Fr0 21k
IO bR holc I TS (5, 111), zlxéfé L LT
I ARBRIZ LI HAEDAHORBRTH D Z &b ARBRICEIT 5 NOAEL
DRI &1 TH 72 o 72,

(s’) Cohen i (1995b) MT v FZFRAWN=ZHKIZHI=SHERT
TARC73 IZBWTHaH 4 TW5 Cohen ©H (1995b) O#AEIZ L
X, HEF344 T v b (Fo) 7 AL v U oa (091, 2.73,
456, 6.84% ; 452, 1,357, 2,267, 3,400 mg/kg (KE/HFHY), V>
U hUwa (5, 7.5% ; 2,500, 3,750 mg/kg (REH/HFEY), Vv
Vo MU oA (5% ; 2,500 mg/kg (KE/HAY) +EL7 =D A
(1.23% ; 620 mg/kg AAE/HFHY) IV H V> F R T A (7.56% ;
3,750 mg/kg A HE/HAHY) +HLT =7 L (1.85% ; 920 mg/kg K
H/HFEY) &4 XL 5 @Fﬁ%ﬁéﬂ&“ﬁf (fikl : Prolab3200) L. #ZHCL
THLNHO BB (F) | Fo &R D G- 2 B X 01T 5 R
MEMINTND, ZORER. PR OV >~ BV o Y DA T.5%
BHBZOWTIE, LT =Y AOFRHOFRICO N LT, HE
B2 D IRE NG 23388 B, SR TPESE & 7272728, 30 H
BETICEB/INTWA, TARAINLEUEET Y W A 2.73%8 5.5 % 5
<HOEGEIZOWTHERERNMGEINE O LTS, Fy
HERE O pHIX. Vo B U 2 F MU T A 5%FEGHET 37 HERRRZ X
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(t

LIV TLEY, —BLT6.5% LEY, 100 Hifvk TIOkHEREE L
FIERBRDEIC Tt SN TWD, ZHUCktL T, BV Y
A 5% LT E=T A 1.283% R GRETIE, 2 Am T, xR
BTy 1Y o b UL 5% GRS TREZ R > TV & &
NTW3, 7AaLvergr ) v ABEGHOR pH 1. 37 Hil&k W
100 HEIF CE DL LT XEIEOZ N2/ EIC EFY | £ B I Hn
Lzt aniTnag, FHEREOY > B U oF b Y T A 5% K GREL D
TAINEEET N Y T A 6.84%8% 5RO BEBE TIIOLFBAMET Kk OGE
ERE ML W= EICB W TBAT EER OB O3 E N

53, BrdU iR L Tz, o U MY o A+HET
VESY LABEEROBERTIEZNL OBIERRBD N7 E S
TW5B, i, BMBAT LR OB ROR AT, EEMNE BRI
WTCHOBT AT N 7L 2.73% KON 4.56%3 58T 38

b E S TnWb, —J, FilfEREM OS> B U o F FU T A 5%
HBECIIHET =0 AP OFEIZD DD LT 5 OILEDGR

DI, TAaLVE VBT M) U ARG TIEIEHOILRITHED b
ol LTS (BR5, 112), ARBS L L TE, ARBRIX
FE1HEOADORBRTH D Z &5 ARERICE T 5 NOAEL O FH
AT T,

’) Cohen 5 (1995¢) M Z v b 10 EFEEER

TARC73 1ZBWTH 5 H 41TV 5 Cohen & (1995¢) O#+EIz L
X, 5 WD F344 7 v b (K#ERE 10 T) 2y BV F U UL
(7.6% ; 3,750 mg/kg RE/HAHY) ., TN L HFENLOKMET MY U LM
(T AL FU DA 6.84% ; 3,400 mg/kg (KHE/HFEY ., 714
U R U UL B.83% ; 2,915 mg/kg (AE/H®@, 7 AT X ) b
U A 5.35%;2,675 mg/kg (KE/H®@, 7 =T~V v A 89%;4,450
mg/kg KE/HOQ, = U Y LE )T MY U A 6.87% ; 3,435 mg/kg RE
/B, ERET U 7L 2.9% ;1,450 me/kg REH/H@OF L < 13Tk
U oA 2.02% ; 1,010 mgkg KE/H®) XixHh vy B Yo F MY oA
(7.5%) +Hifb7 o E'=7 A (1.85% ; 920 mg/kg (AFE/HHY) % 10
TR G (BE} : Prolab3200) 3 25 BRNER ST\ 5, £ DHE
B, FBMESEIC X DHERFOBRE T, ERET VY U ALOHE LS
N O LZEBRS T N U LAEOBREET Ry B Y o MU oA
HHEZ, 4/10 DTl EOBEEE CREBAT B O BLRLETE p} D 58 4 3538
bl ENTWa, ¥z, o B ) o F M OAREBEROT AL
VBT MY U ARERE T, AR R OB ESEN RS (£
AVEIL 9/10 PEL TN 10/10 PB) | X512, ZZF4 1 PC O 3 PL|ZHLEA
IAEHTRIBE R OFAENTO DL ST\, HiRET Y U L%
HRECIX 3/10 VEOAEE CHMEF L DI AENRBD b BN FIA
BN BT N U U ARERECILOBE MR AN REA Lo T2
EINTWDB, 7o, Moy WV F NI AR B0 AR GHE
TIEBERE SRR R IER TH 0 | BRI OFRAITZRD Hi7e
ST INTWD, EERE FIMEIC L 2 BBIEERTIMRA CIX, 7
NWEIVEET R O LAKROEAT R O AEZRS T MY U AEORS
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N> B Y > N O AREREOT XTOEMMIC, BEEBIT LR
TN A DOPABRE & X35 & B O HESEME L AR w%ht&éhfm
Ho JNEIVEEF NI U LAEEEETIX 7/10 T2, 52, HbT B
U ARGRTS 5/10 LIZEBEOEENRBO NS TnD,
RV F NV T LAHET BT ARG TR, FRROZ(ENIT &
I ERBO LI -72 (1/10 PB) & ENTW5, BrdU ik 4 g &
LU 72 E D RAT bR EEIC B3 2 A ik - Y U 2 %
BR< T MU U AMEO®RGEECTHR T 2RO ey, oy U v
FTRUDL TAIAVE VST N AR =g N o ARG
DHTHIFIFEEENSEONTZbOTHY, £z, Yoy BV F R
U A+HHART =T ARG RE TR TR M O IR AER O B A7 )
Sl InTWD, JR pHIE, oV o F NI U ABRGHTIEKTL,
KRB RIBRECTHo LT N v AR GHZRI MO TXTDF
U D AERGEECTER LA, WTIZBWTH 6.5 % FlElD Z &R
RinoleE SN TWAD, ZHUZX LT, o U M oA+ HET
VEZ LAEEGEEORIT pH PE LA T LEEME LI E STV 5,
—F . T _XTOF N ULEORGHEL N v ) o MU o LG
TIRY ANV L E TRk E L, 1E3nICh Y oL, lE, iEk
WA REEATDHIRPIRECERPRO L (EEIFZSIN TV
VW) WL Py U R T ALY VBT ARGRETIZZED L
) IR FRITEIE DA ITERD b o7& ST 5, Cohen B
NoEOF M) U AEORGIZE > TT v MNEKRBIT BRI A ZIE
SHLHITIE, BHECTRBZESELIZEAWRPHEZ 65 LEETHZ &
DMLETHY | JRELXIRF T MY T LAREOHEINCIR PILEDOHFED
HOBREREELTWSEERELTWS (BR5, 113), AZFES
LCiE, ARBRITL 1 AEDAORBRTHL Z Lonb, ARBRICEBITS
NOAEL OFHii 21T 72> 72,

(u’) Ogawa b (1996) DS v b 72 B ER
TARC73 IZBWTHaIH I TW5D Ogawa © (1996) OMEIZ L
X, F344 7 v b (KHEME 9~29 L) (THOWT, ®MEEDIZ, ol
U+ hU oA (5% ;2,500 mgkg RE/HAY) %2 11 B LI
T2HM., TAare U Y 7L (5% ; 2,485 mg/kg AREE/HAHY)
Z 11, 7720 (8% ; 1,500 mg/kg A/ H®@) Z 20 ¥# MR
H4 28K O FANFT (0.2%) % 6 iR G L 7= % ILptfakl (fF
Bl : Prolab3200) % 72 M5 % 5RE#%E L, T EIVEE 35
DT I FERR AT LRI DM EICE T 2 3, A~ — DT —THh
L0877 X AR D EEM O SRR L R YL A 1T O BRI i
INTWD, ZOFER, o BV o F M) T LAORGIZIVIEELH
FEZEL D 7 v 7T X R bR Y N2 — i, T A3 e
W sV U LAORGIZEDRAELZEMEEKROZNER2FE—Th
STz & ENTWD, MR E— DT A2 R Tl R 2 I 5
U TR YR — R0, RN AIBBROEKEBER O TR0
BHTa 77 A, oy BV NI UL TAaLVEVEF N Y
LR TN ERE L | BIBEERNAME & S FANFT £ 5.8
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EDH TR > TSN TWD, REBHBEMBAT EROY e 7T X
Y BEEFRIZ OV TIX, FANFT £ 5-8F O FLER/AS ERB B % O T E
REOH TR T LI SN TS, HEil oy e 77 % Gk
ONWTUE, oy BV F RNITA TRAILVEURBRT NI T LALENY Z
UNFEEREOER R, 7T v ERLS TRTOWBRYE O GREOH
WEEERE . o B U N U A RO AR SR IE K
FANFT # 58 0OBAT LR T LD ®fETHoTc L ST D

7 Z NG REO A T b 5 HEEE L 0 SEOMRS A O 7228, #i
HFRA BN EZBAICEL R o2 ENTWD, B, Yy B T
U T APEGREO BN Ak % OVFLERIRAE Bk CIER B K D
EEOMR N R O, MEHFRABEEEBLICEL ol b S
TW5 (BM5, 114), AZBESELTUL, AR 1 HEOAD
HEBTHDLZ D, AREBRIZEIT 5 NOAEL OFHMIi 21T 7o 7=,

b. ¥UX
(a) Allen & (1957) MY R 52 BMRKER (&)
BROREIZLD2BEBRTIIRVWOTEET —X ThHHN, IARCT3 128
WTHBIHAENTWS Allen 6 (1957) OFEIC I T, oV v (B
EROWERTE) (0. 2 mg) #aLATn— L TRELESLy k&
LTvWX(ﬁ&@ﬁ%%%S(ﬁ%ﬂzsﬂ\&ﬁﬁzoﬂ)@%%w
IZHEA L, AL 52 B OBIEEZIT OB BAFEm LTV 5, A
30L&iféﬁbtﬁwmoE%%@F@%i#%%ht%@ SIS
FRREEC 1/24 IETH - 7= DITHE L, &ﬁﬁfyw@<pom>f%ot
LENTWS (5, 115), IARC V—% 770 —71%, L
v hEDOHDIZ L DIEEHRADFREES H D | REBRAGE O EIRZ1T 5
LB CTHREETHD ELTWD (B5), KEES L L TL IARC
T—X% T NN—TDOFRMEE RN & E 2 B LIV ENIEE T >~
U v OFEI\CEBER TS L IIWrE TE R S L7,

(b) Roe » (1970) MDY A _ERFEF M AKER
TARC73 ;TN FAS17 IZBW T H A HINTWD Roe & (1970) D
Bz XL, 9~14 Bl DO AZHE Swiss ~ 7 A (OfFBRFEME 100 T, K& 5
FEE 50 PEG3) (2, BP (0, 50pg) AR =F Lo 7Y a—xz—7
V% 0.2 mL HEERERE OB (BRNEE) 35640 =v=—T a B
DILEZITV, Z0 7 B>y Y 2 (0, 5% ; 0, 7,500 mg/kg
RE/HMY) 27 0T — 3 OB T 18 20 A RIREHR 59 23BN
FEMESNTWD, FOREE, BP B~ b U o B HRECEREBININH
ﬁﬁ%ﬂt_k%ﬁé\$ﬁ$&6¢$mﬁ¢6BP%%X@ﬁyﬁU
VG L HHEBIIR D bR TE SR TWb, EBALA 18 /v H
%@ﬁﬁféﬁbfwt%%fi BP fELLE GHIREE & il LT BP AL
EREZ kmfﬁ%i&®%ﬁ@&@ﬁ@%$4@ﬁMW%6%tﬁ
BP WLEDH )BTy B U OG- IZBE U 7- Y35 D%
$$\@@&@&E@%ﬁ@%@%h&ﬂotkéhf“éo%%LO

B o THRFICREOEVWEMW, BEHICEREOBRVEIMZIKY 2T TLES L ER TS,
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WTHEBERERS AIRMBIER 2T 7203, WTNORIZEWTH RE O

SNT-EIL 2o T SNTWD, 728, BRI OV C OGRS
PRI T TV, Roe B, ARBROLMATIzBWTH v B
NEFENAMER DN BP LB IR D ENR AT o — g ERITRO B
ol tfEwmL s (BR5, 10, 116), IARC V—F27
7 V—71%, BP \ZIFBEREIC XT3 D las SR 7o 2 & KOst D
W TCIRBERE IR A M T TN L2 LT\ 5 (B 5),
AEESL L TE, IARCY—X 0 77 —F a2 R L, Ak
D78 A 1T N R E LAY A S AN B

(¢) Bryan & (1970) D<o REERIERA 400 HiERER (B3%)
EOFKEIZL DR TIERNWDOTEET—X ThH D2, Bryan H
(1970) O#FHEIZ ZAUE, 60~90 H D Swiss v 7 A (4545 FEME 100
L) OBtz > BV > R T A (0, 20% ; 0, 4~4.8 mgBY) &5
TeX Ly N EARICH DAL, HEAZ 400 B ZICE&E &R L, HEA A

#% 175 HELLEALE L8 oW TIMELAE O 4% - 25 E O #)# J O
TG - 2B ORI FOMAE 21T 5 RS 2 [[FEE STV D
%wﬁ%wﬁﬂﬂﬁbwiﬂ%ﬁflﬁa&%mxm%xzﬁay@
Ut (12%) Tholoolzxt L, &EHET 1HH 31/66 UL (47%) . 2 [HH
33/64 VL (52%) &%%ﬁ%%:ﬁ%ﬁﬁ@ﬂ(w@OM)ﬁwwbgmt&
SNTWD, Bt DIAEN T~V y NHOY Y U > F Y AT
@@ﬁ&55%%%r(m155%cimmmmmbfwt_kﬂg
Bryan &%, BEMEAY v B U o U U AICERBRSAZBRIT I <80
HLDOTHoZE LTS, (BR117)

(d) Kroes b (1977) DI OREZRAW-tHHKIZHI-%E&

IARC73 (X FAS17 IZBW T H I H L TW5D Kroes & (1977) @
WEIC LT, FEE 14 g O Swiss ¥ 7 2 (BB (Fo) (58
MERES- 5O VE) (Vo) > (AR e LTOTSA % 0.5%EA)
(0, 0.2, 0.5% ; 0, 300, 750 mg/kg KE/H®@) ZRFHEE L, &5
BRlA 5 MR I HEN Tl 20 PE& OV 10 P2 AR L, & 672 8
(Fia) ZHBEFLZICERGI L, Fo OEFENIZEB W TR DM 30 DE & OV
15 PRl L CIHEW) (Fia) 215 T, FrollBES Iz ClRBRIC
KHENMERE 2 : 1 TRELL T Foa~Fsa & 2 lEH D Fop~Fep, 21T, Foa
MHIE3EHD Fee NEHILTND

Fia~Fs5a [T\ T | LA A FERE 10 PEL O 20 PEIZFHEE L, 4 2 H
MO 2T %ICEZRTHRBBEBINTND, ZOFER, Faa
oxm%&5ﬁ®m1@f%5%ﬁ3#ﬂ% ZHEREFLEEE AN GRS BT
EINTWD, EDIE), KEICHBRYE O a2 L2 me3 580X
ﬁ%hf\ﬂ@&@ﬁ@ﬁﬁ%m#ﬁ(mm BEESE) 2B\ TR
BOKRGICEELZRE TR LN 2ot 3N TN D

Fo. Fap XY Fea IZOUWT, A REMERESR- 50 DCIZFRZEE L, 21 N H D

38 XLy hOERIT 20~24 mg EWMEINTWNWD Z &b HE,
% [FIEATEIR BB D7 < B OROMARDAFHA K EE & HIW L7272 BRI E R L LSS T 3,
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B EZATH 2% L% T DB Efi ST\ 5, TORME., EFE,
(KE, 1BEE (Fea OAEIEL) M OMLIKFHIRA 2\ TR E D3
B U720 B2 2 BIEERD B o 72 & STV 5, SELHIRR
FHIRBRAIC BN T, m®ﬁ%ﬁ@%1@K$QM®%%ﬁ\%®0mﬁ
FEHREORE 1 VIR B DREBEEAT EEOE L O Fap O 0.5% % 5-8ED
HE 1 VEIZ AR ) AL 1T OB RSAT EEEDSZ8 D G723, Wihd
BERIZB W THEERAEROEINIRO bNholct &N TS
ek, RS A O AERITHREZ S OAEHETR%E CTh o & ST
5. Kroes 61, KRBRICIHBWTH v B U AAZFME K DD ANETTRE

oz tfimL s (BB5, 10, 118), AZESLL
TlZ. Kroes b DOfssmA 2R L. ﬁnﬁ%ﬁ*@? WIZBWTH Y U o
HIZERKRT 23 BB AMEET,) IXRO LN T2 &l LT,

(e) Homburger (1978) MDY RA&EK 2 FHGHER

TIARC73 IZEB W T H 5 HE N TV 5 Homburger (1978) O#HAIT K
FUX, K8l CD ~ 7 A (FKREMERES 25 TT) (ZTHlY > U >
U DA (OTSA % 345ppm &A) »o#E L=V > Y > (0, 1,
5%) iR 2 FRIRAHE G T 2R A EmMIN TV D, 2l HEH
%GWH%UWK%Ebt%%KOwTﬁWﬁbkkéhf“éﬁ\%
NS DOEFNCOWTIIA LI SN TRV, ZORER, HIRIC
UNTEE S L S A R - ”*@#«f&@%ﬁwﬁ<k%1zﬂui
D EFHAR - SR BT OW T T o 7B M I B W T, HEHET
IBEREL ﬁﬁf@%ﬁ%ﬁ%&-ﬂﬁ@ﬁ%@%ﬂt@#\m%@%\
Jiti s . RIS e OV SRR SV, Eiu D O3S LR
ﬁ@%hk@% CHERETRD N7 ENTWD, £72. Bl
WIEM SN BEERBR OB GHETII NS OIEEORAITZD b
MoTol IR TVDH M, Hi ﬁ&ﬁ%@ﬁ% TRENTVRW (B S5
94), IARC V—% > 77 L—71F. BRBEEORENAR+HTHS
:&%%ﬁbfmét%%mo$§éékbfi IARC V—% 7
TN—T DR E %Y LB 2 RRBEGEZ AW nZ & & Lz,

(f) Fukushima 5 (1983) MY ™ RAix&K 20 EREZFEHER

TARC73 128V T H 5| H &4 TV % Fukushima 5 (1983) O#iEIZ
X, 6 8D B6C3F1~ 7 A2V v U F U oA (W 99.5% :
OTSA % 7Tppm & A) (0, 5%) ZiREHE S (il xtHEREE Oriental MF,
58 Oriental M) L. #&5B345 0, 4, 8. 12, 16 i 20 A&
HRESICT 0% EXT HRIFRBRAE I N T\ D, TORER, KEIZ
BAGITE O bl ST, %E@%‘é%@ﬁ%ﬁ%wﬁb\f:%ﬁ
HER 2R I B W T, B 5-B0A 12 BRI E&F LI ERE 1 PLofE
PERAT B @ﬁﬁ%ﬁﬂ%%hﬁﬁ)&ﬁ%#ﬂ6 T K O 20 HHEIC
e DHFEMEIR R IIZ8 D oz SR TW 5, FL5BE 4, 12 X
1% 20 71 ﬁ@ﬂﬁﬁ)‘ﬁ*ﬁﬂ%@[methyl SH] T X ¥ AR IE, Wb T HREE
EDRITENRBO LN ENTWS (25, 10 2), IARC
U —% 27 T N—71%, B D I T 8 R ORER IR A D 2
L Cns (BHs5), ALZBE&ELTL TARC V—F 7 7/1/~
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T Ofaf 2% LT L ARG Z FHIS WA n 2 b L LT

(g) Prasado & Rai (1986) MOV X 1 FERIHER

IARC73 2B W T H | H I T 5 Prasado & Rai (1986) DO#REIZ
LiE, 6D ICR/Swiss v 7 A (FKREMEMES 10 P8) 1YoV v~

(0, 500, 1,000, 1,500 mg/kg {KE/H) % 1 FRIERHIRO&EE L
RGBT IRBNERSN TS, ZORE, 2B TRTEE
L7cEMII o 7o & ST b, REIZOWTIE, 1,500 mg/kg (K
| B G REOECRET RO 2 D72 WD RD B v, &% SR
HIAR 208 U C R O TR & OREMERER STV 5, BN, FRRER,
fitie AFige. B, B, B, PRI, SR ONFEIZ DWW T ORI
MRS IZ 35\ TIEL 1,600 mg/kg KT/ H B 5-HEOIED 5/10 PT, #f D 3/10
PRI R BR O FLIAMYE 23788 H i, ii~DiB LR Lz & ST
%, Prasado & Rai iZ. FARIRFLEANRIE DR EIZHOWT, o B U T
EXDEEMMERICED2LOTHY, TRIZITZE Y =R T 1 v 7 1258
FERERBE G- L Tna EEZE LTS (5, 119), IARC V—*F
VT N—T1E, BB EY TR & BB OIS AN e TR
W2 EAFNE < 7 A KON OO EMWTEEZ W7ot O FRERIZ IS\ TH
WIRES OFAITFHHEN T RN EE2ERHR LTS (BR5), &
ZFESL LTI, IARCUY—F 77 —T7 D Efe %Y LB L, &
N N e A E LAVA NP By

(h) Frederick & (1989) M7 X _EZRERT - BEREFE AN AKER

IARC73 2B W T HEIHEIN TV 5 Frederick » (1989) Oz &
i, 21~26 HiiOBEF BALB/cStCrlfC3H/Nctr ~ 7 A (%7l 96
~192 L) {225V T, X7 DOO~WHZHE L. 2-AAF (0. 200ppm)
Z 13 BB G T 54 =3 o —3 g VERPEOLE D%, 2 BEIKEE
L.ED%ROTrE—1a VERTYH Yy B U T U T A G 98%i)

(0. 0.1, 0.5, 1.0, 5.0%) % 117 FRENRETES5-7 23BN £l <41 T
W5, FORER., 2-AAF LExTIREE (D) O HRIT 2-AAF EALE
XTHREE (OFF) L o AEICEN>T-, 2-AAF LEH 5 (D~@F)
TiE. Yy BV M) v LAOHEICEE LAGFHROEENRO 5
NicE INTW5D, 2-AAF ELER 58 (©~WHE) OB I3
HLobbINoENoTz s &N TS, REHMFEABEICB T,
RIS DR A1, 2-AAF EALERE (O~ TIEFE D HivT | 2-AAF
LEBERETH T BEE (OfF) @ 2/164 L, 0.1%&5HE (DFf) @ 3/165
VCIZ R SNTZIENTERD Lo T2 & STV 5, BERE DB A% D 3
ARE | 2-AAF LERE (O~ORE) KON 2-AAF BELERE (O~WOFRE)
TNTNORBREL B EREL OB TR TH 72 & STV 5, FlEiE
BOFREFRIZONT S, 2-AAF WLERE (D~ORE) CTHBREL VR REE
FELE BT 17~20%. 2-AAF HALERE (O~ TxREEELOEERS
L HIT5~6%E oy BT MU AORGIZEE L2 ITARS
Nipnolzsn<Tnb, LA EXD., Frederick Hix, v J o F b
U BT~ AT BERER N AT e — a UERIEAR WS O L HERR L
TW5, 2-AAF ILERE (O~ORE) Ty YT b U ADHRIC
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RO L7 — & — RS O R A RO (p=0.04) BNELNZN, £D
1Z0, 2-AAF LE D FIEZ 0o Ty B U o F MU o Ao H&EIZES
H U7 EERAROEINIGRO b nholzt EnTnbd, —F, U
ANIEFRAELED 2-AAF WEOFIEIZ) b LTy Y O HEIZHE
HLTAGNTEEENTWS (5, 120), IARC V—F%2 77
N—FVE, N — RO JEEFE AT NGB L CHARREAET D Z &R
HHNTNDZ &, BREMENE LI RN & N—F—REGDY
FORAEMEIIESHT L LELERL VWD (BR5), ALESEL
T, Yoy BV F VORI T AN - BN T mE—2 3 AEH
13720y &35 Frederick & Of&ima it Lz, Tl . AEZE S L LTI
IARC V—X% > 7 U N—T7 DRz %Y L& 2. R 5 i%/
BV T R LAORGIZE D = —REIENFEIE I & DGR
WZIFE SR LT,

%= 7 Frederick 5 (1989) MV R _EEFEIEMENARERIZH 1T HEEERT

HE EL7Ee (A= —3 g B IRSEHAH Tue— g Bk
(13 /) (2 3#7) (117 /)

@ 96 2-AAF sif PV TR TABE0%
® 144 2-AAF it R Yo BT ) TA1.0%
® 192 2-AAF FSpiel P BT YT A 0.5%
@ 192 2-AAF xif PV TR TA01%
® 192 2-AAF it HR xR

® 96 xR xR BBV YDA B0%
@ 144 R R Yo BV YT A 1.0%
192 T IR x| YoHUrF Y TA05%
©® 192 *f BB xR oV YT A0.1%
192 R %R it

(i) Torres de Mercau & (1997) M~< ™ X 180 HREEER
Torres de Mercau & (1997) O#EHIZLX, 4 22 Hliid C3H v
A (BHEERES 5 U8) (2H v B Y v RY DA (0, 0.1%) % 180 HH
IREEBR 5T 23BN Em I N WD, ZORE, XIREE L i LT, #&
ﬁﬁi@rfﬁﬂﬁ%ﬂliﬂifﬁiﬂ’ﬂo)ﬁﬁ%o)ﬁé ERE QO DLINDS AN X4
MR EINTVWS (BFE121), AZEBERE LT, HED
OB, MEAEE, BB ROMEDL 0 TRV L b RBRAGE
it %w&w Lz,

c. N\NLRXZ—

(a) Althoff 5 (1975) M/NLRAZ—4FERER
TIARC73 }e N FAS17 (28T 2 5 HIZ LAuiX, Althoff & (1975) |
S MEIDIRHEL Y T2« T—)LT 2« NEAAZ— (FKREMERES 30 PT)
ICMETHRES A=Y B U > (00 0.156, 0.312, 0.625, 1.25%69)
AEEMOKKET 2R A LKL WD, o U ORI,
0.156% &% 5-#£ T 44 mg/@¥TH v | 1%%&5ﬁﬁmﬁsmg%%f%
572 LTW5D, MBS TFIIMRAEICB W T, MREEZ SRR
BT LR OISR bvgholzE LTWA OM&JEMUEFM“
EORIA L FEICHOWTIEL, MHBEEE &G ORI TEN RS, Al

36 FlERER (8 EMIRE) BT 2RKIMNETH-72L LTS,
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ﬁHb\fﬁM@ IZBWTHF RO DHHNTH-T2E LTV D (%%5
0), AEESE LTI, Althoff 5D RfEAZ ZR L. KikBrIZ
NOAEL . MEEE HICAKRBROREHETH S 1.25% (353 mg@b%/
H) CRHlL7-,

(b) Fukushima 5 (1983) M/\LR A —&KE 20 BEZFHERE

IARC73 128 W T B & T % Fukushima 5 (1983) DIz
FhuE, 6 EEO YT =T NARZ =Ty Y Tk
UL (HE 99.5% : OTSA % Tppm & A47) (0. 5%) AR5 (fH
£ . X HEEE Oriental MF, #5-#f Oriental M) L. & 5545 0, 4. 8.
12, 16 X% 20 BB I G585 IL3 D% L3 HRREFER A 34 < 41T
W5, TOREER, (KEICE(LITR D ONRhoTo & SR Tn5D, E&R

EBMEE S H b\f_fﬁfﬂ%ﬁi%ﬁ’ﬁﬁﬁ b\“( X, BEMERAT B Rl B
W R e OVFLEEARAE BRI B DR TR D bz o7z & ST
5. ¥5BEE 4. 12 XiE 20 i@ﬁé&:kﬁ‘&bf:&%ﬁ@ﬂ%ﬁ%*ﬁﬂ%@
[methyl-SH]F I ¥ 8RR I, WP S IBEE L O TEPRD bR
ol ENTWnS (BE5, 102), IARC V—F% 77 L—7F
X, BB DI T & R OREBIF AW 2R L T D (R
5), AZES L LTIE, IARC V—X% 0 77— 02 %Y L H|
[ﬂfﬁ‘b\ Knﬁ%mﬁ‘ﬁ%nq:ﬁﬁ )Eﬁl/\fcil/\ k k L/7Lx_o

d. EILEY F
(a) Fukushima 5 (1983) O EJLE Y FRE 20 BARZEER
IARC73 2B W T H | HEN TS Fukushima & (1983) O#ErIZ

rhix, 6 @i Hartley T/LEy MY AV o MU 7 A (HE
99.5%:0TSA % Tppm &F) (0,5%) ZIREEEE 5 (Fk}: xtFEAE Oriental
MF, #4548 Oriental M) L., #5BH46 0, 4, 8. 12, 16 X% 20 %
ICHRGHE 3L 2% LA T ARFRBRAER SN TV D, TOREE, (K
HIZOWTIE, HERETHINMHINRD Sz & SnTnd, EaRE
%iﬁf‘&fﬂ%ﬁﬁwtrfifﬂfﬁz%éﬁﬁﬁ FBUWNTIL, BT E R Bl
ﬁ/ﬁk&U?Léﬁﬂ(/#Eﬂﬂ(@ﬁ/ﬁk@%\é o) SY ARAY ISV X LTV Do
BeG-BAG 4,12 0% 20 HZ I & 7% Lf:?&@%ﬁ@ﬂ%ﬁi’ﬁ*ﬁﬁ%@[methyl-SH]
F IV URERRIL, WITN LR ORI TTENPRD LNRholz b S
ncTwnwsg (BR5, 102), IARC V—F 7 7 —71%. 8N
DN E R OB N EN EEERHLTWD (B#E5), AEE
2L LT3, IARC UV —X v 7 7 V—7 O A2 2 Lol L, ARER
AR & R W enwZ & & LT,

e. 1X
(a) Taylor 5 (1968) M4 X 11 M AREEER
FAS17IZBWTHHH 4T3 Taylor 5 (1968) D¥AEIZ iR
A X (BHE 48 (ERIAREE) Iy BV R oA (0, 656 mgkg
RE/H) 26 A, 11 »HHKERGIRE DG (BAFE) 32565
MERINTND, EORER, &L 6 > H B UBRICE5H O 1 DL
BHRAIRE 720 | FEIZE S 720, BRI W TR AT RITERO bt/ d»
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ST ENTWD, 546 10 AR HEGE T ETORHN 2 A
[, B GREOREMIZH B 2 TRIZ D70 23 7L & 372 23, ML,
AL E L O K EICEEBIIRD LN o2 L STWD, ZDIEN,
RE, MEFNHRE (GE, AmERER OSRIMERE) . kA ILFm
BE (B, EEAHENEEZL N T =) — VALK T X LA
2) | PRI ONTARIEN G2 B O5 & OV BEAL R IO I B8V ¢
BERICEFIIRO LN ol S TWD (B#E10, 79), &
ZES L LT, &5%7%2ﬁﬂﬁ %Qﬁf O BT HREIX, —
BERIEL NNTNOFMHEHEE IS BEPBDO NPT b, &
5 tl?éﬂrWMTi@w&%%L\xﬁ%mxﬁéﬁ% B3

HHEETHLIEEBEZONTEN, KBRIZ1 HEOAORBRTHD Z &
5. KHBRITE T D NOAEL Ol 2477225 7=,

(b) Kennedy 5 (1976) MDA X 16 B ER
FAS17 IZBWTHEIHEIN T 5 Kennedy & (1976) O#AEIZ L
X, 4~5 2 AlOMIMmAE e — 7 VR (FEMERES 3 TT) 122\ T, %t
EEDIZD, &4 (50 H) O LD RIREHRGHZHE L., 16 HE D&
HaITHORBMNEmR SN TWD, ZORE, (KEIZHOWTIE, OFEDHf
e G 2 U8 nims RN o n=2n, X sHE0O/R L)
O TIIA LN o722 &5, Kennedy HId. I OREHEINANH]
WZOWTEWFEIEINZ KM LD ThDH ELTWD, MERFAIRAE
IZBNWT, OFEO/ETHIMERE O, OOk & OFEOME T itz =
FEOEMB RO TN EFEOHPPHNTH T SN TWD, mikEk
PR ICRB T, TAH VKRR T 7 Z—PIEENOREOME THINL .
OREDOETHAD L7228, 2z oW T Kennedy 1%, K& 222 Tl
7o B — BN R o7 2 E B IEE e AR A B A i L
TbDTHDEHEL TS, TOIFE, —BIRE, B, RRE.
“*E%(%w\%ﬁ\%w\iﬁ o ODliEL ML BB A VR R)
TR K OV BRAR AR = I R A 12 k%f%%% @%5 TR LA
M@%w%h@#ok&éh1m6<%%lo\ 3) AZERLL
TiX., Kennedy 6 ORfEEZ ¥ L ZE X T, 728, jg;;i%g: LT,
AKX 1 HEROADORBRTHL Z 0, ARBRrick 5 NOAEL
Dl 21T 720> 7,

f. YL
(a) Coulston 5 (1975) RU McChesney 5 (1977) 4L 79 H ARG ER
TARC73 TN FASIT IZHBW T H 5 H ST % Coulston & (1975)
KX McChesney & (1977) OWEI AU, 7T A7V (K REMERES
2~3 Jt) v h Y FY oAGD (0, 20, 100, 500 mgkg A/
A) %M 5 XX 6 A, 79 »HRBIER AL LI & 5T 5
FEhe SN TWD, ZORER, XTHREED 2 JL LK O 587 1 VL3 5311 [
WIZSEL L7223, FHRED 3 PLIZ DWW TIE, SER DR E O 512 B

9 RBOBRPTHF o B Y LT R T AOE Y hRABEDY . 5100y M OTSA % 24ppm G4 L. H20m v k3 OTSA %
32ppm EH LTV 3N TWA, 7270, $oh U rF b U v AOREICIT S 2QHEO 1 v ko BRIV Hico
WX, FEARIITH B,
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1272 < BEE A S Te e DIREHIT b I EME XSS D 2L % 5

ol SNTWS, HEREOKEIT, PBEHIZEEA~, 20 LT 100
mg/kg KT/ H %G5 TEE. 500 mg/kg A/ H &% 5 CERMEZ TR L
208, WEN S HERBLTIE R o2 SR TW5S, ZDIED, ik
B, MR PRI, MEAEFRIRE, RRE Q). wEEE (B
Mg e QNS BL) 0 ONC 3 M OV BRAEAR R (B, K B M OVEEIbE)
TR E O G ICBEE L2 RIIRD b holzt ST g (B
5, 10, 122, 123), AZEESELLTE, ARRIZEITS
NOAEL # . M & b IcAKREBR O m A& ThH 5 500 me/kg (KHE/H &
S L7

(b) Takayama 5 (1998) MDY JLAEERAER

TARC73 IZBWTH B H STV 5 Takayama & (1998) O#iEIZ
KX, 7T B=T A A ROYT 7Y B RU YL G BREERE
10 VC R OV 6 DT, fe5-8EHE 9 TR OV 11 PEG®) (%> B Y > hY v
L (MEE 99%#) (0, 25 mg/kg (RE/H) Z# 5 H, AEZM 215
FCT 50 0EE IS ETOEJREICHZY (103~283 7 H [#69) JE
ﬁ&ﬁ?éﬁ%ﬂ%méhfwé Z ORGSR, HFBMBIOIZ D EER
EBMEED AW BIRICB O THIRE (B, RE. Bt ORE)
BAT FRRICEGIZIRED BV o7& STV D, FLTED 1~2 FHijl
TP N = &4%»@%%%%@2ﬂmowf%MLt%ﬁ
TIZBWT, R pH, REBE, JRIZAA, RFPOT NI DA By
U LKV OPRFEN ONTHE AR OHEINTFED HAVT, IR E 7k
1 M ORI D A Rl mwah&#otkéhfwé ZDIEN, KERE
DHHT 7Y RO 1 VLI =, BIoOE 1 PCiZ P EFLER
%%@&U%ﬁ@%@;?ﬁfﬁw@%lﬂ FUIRBR U > 7 SBE DA D
Ry, Takayama HiX, 245 DEFIZOWT, BLEWITFED
an=—DOBLENRST ) — X —TOHBHMICBTHLEIZEIN
HFEEOMEE THHE LTS (25, 124), Thorgeirsson H
(1994) OFRIHEIC LU, TGS 22 F 230 L 7o RF RIS
BOWTEGHEDO 5 ILAEE L=, EREORAEITHD biveholz b S
hfwéoik\&5%@%@@%15ﬂ_owfﬁﬁr%$@£%
%@%hf\%@m@ﬁ%@%&%mb%m&ﬁotkéhfwé(%
HB125), IARC V—*% 77 1—713. HENHKHDETHDL D
&L BE I D 7N T E ROV W RS TH D LR L
TW5 (B 5), A&ZEAS E LTI, Takayama 5 M O Thorgeirsson
LORMEZR LT, — . AZBESLELTiE. IARCY—F 77
— 7 OfRT A2 %Y LB 2 ARRBRIZEB VT NOAEL 23R 5 & Tlid/s
U & L7,

@ FHH
Yo ) CHORN (K1 (11 H) 2R) 28BWE & LIt ERS

38 BHREORRRIX, 77 RES IEROME 2 V8, B =2 A YVOUMERES 3PE, 77 U H I FUYLIE 1 ICROME 5 PCIE NS T
AP NREE T =7 A P E ORHEREME 1 PLE STV 5,
39 Fr5.BAAA 103, 128, 157, 168, 170, 192, 214 KX 218 A %I 1 LT OFF SIENE L Lz & SN TW5D,
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R OFEDR AT 2B E L TUTO X ) s nid 5,

a.

OTSA
FAS17 1B 25 Iz X v, Stavric H (1973) L. Tisdel & (1974)

DR K Y Taylor & Friedman (1974) @B (Taylor & (1980) (2 K&
D EHEHE) ICBWTERA SN RF RO B F R 7 AR
OTSA # £ KT 4,660ppm A LT\ L& L7-2 &6 NRC(1974)

Zh0, ZHRIZO T 2B W TR O VT B DR o 5% A EE IS

OTSAIC LB HDOTII W EDfshnrSnt-, (BH10)

(a) Schmahl (1978) M5 v MAEEHER

TARC73 KON SIAR [ZB W T H A & T 5 Schmihl (1978) @
WEICLAUL, 30 Ald SD 7 v b (KEEMEMEX 38 L) (2 OTSA (0,
20. 200 mg/kg KHE/H) ZAEIEICD > TRAE LT 2R Eii S
NTND, TOFRER, —BIREEOMREIZEE Thotz & S T3,
PRV E O 5B L 7o S EB O BN IR bR o 7o, U oo
PRI 73t FEGHE C 7/71 DB, 20 mg/kg (AR HE/ H 5 5-#£ T 10/75 P&, 200 mg/kg
{RE/H 58 C 10/76 VL & 3P HREE 2 & DS RERAR OB AR TR LN, 2
MIZEDZLS ORI LIZzE SNTWD, 2B, U U AENIEAE
L 7R O o A 130 BREE C 540 H Th o 7= DIk L, 20 mg/kg (K HE/
H#&GRET 670 H, 200 mg/kg RE/HEGHT 7056 HTho7z & &
TW5, F72. AMBEAXIREET 0/71 P, 20 mg/kg KE/HEGHET
5/75 &, 200 mg/kg RNE/H B GHET 3/76 IEIZ /L 7225, H =B
TR LR ED . ZHICHOWT Schmahl XM E D& 52
B L 72 b OENHIBI CE R0 E LTV 5D, BERIESIC W T, %t
BRECEORAEITR DN - 7208, 20 mg/kg K/ H $ 58 CIIFLEA
S 3/75 VLIZ L 541, 200 mg/kg (A HE/ H 2 5-H#F TIXFLIANEDS 4/76 PLIZ
FEN 1/T6 ICIZH. B2 & STV 5, Schmahl 1%, AERIZIHB UV TER
D BT EMEESERA ORAERIINEHZ SO CTRE ThH - 72
LTS (BHE5, 30, 126), SIAR TlE, a7 —4#. #
BRVE ORI, FUEHOLHEL, BERCIEE 2 5828 U= B ORI, b %4 th
DHEBENRFHETHDH Z EENDL, RRBROGEEMEITHA STV RN
bolInTng (BH30), AZESE L TIE, SIAR TOHK % &
L. ARBREHRE AR H W enwZ & & LT,

(b) Arnold 5 (1980) W5 v bZAWEZHKIZH-55HER (Fi)

IARC73.FAS17 KU SIAR I2BW T HaIH &N TV 5 Eikod Arnold
5 (1980) OHEIZELE, 32 Hiid SD T v b (Fo) (F-HEMEMER
50 Pt (250 mg/kg (RE/H +# b7 =7 & 1% 58D A1 40 JC,
it 38 PC) ) (2 OTSA (R#fi# % 100ppm Ajii e A) (0.2.5.25, 250 mg/kg
{KEE/H. 250 mg/kg KE/H +Hifb7 o E=U A 1%) ZUk#E (BH
BE) L. #&55846 90 HZLICETENCHEREZ 1:1 T 1 EMZRE L, 4T
B, HPEN OB 2T 142 B E TR 2/ L72RICEZRTDHE LD
2, Bon- KB (F) (SRS 49~50 JB) 2o\ T, A%
21 HIZHEALE, Fo & RIBROEE G2 B 5 127 1 £ Okt L7-1212 & &
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LRI STV D, ZOREER, REIZOWTIL, Fo X F1 @ 250
mg/kg (REE/H B 5-HEM ON 250 mglkg (RE/H +HELT B =0 A 1%
B O MERECHERE O #5512 B L 7= #E NS 358 S, &
WD ZE-> T ENTWD, ZDIEh, AMFER, Bk, ik
FIRRAS S ORI IS 3N T BRI E O $e 52 B L 7= B3R B
ol STV, BWIRAEZ TIXB L OB R A 2 B &
728, 7 4 v H —%& W TR A1 OBLER Tl ERE O B g M OEREIZ RS
FEVN @%m/ﬁa@%ﬁﬁ IZDOWT SR E D # 512 BE L7 —
EDMHEMIIFRD LR o T L I TS, 2OV TE I T
ﬁﬁﬁ%?%@ﬁm%wfﬁ\%%K%Hé@%ﬁﬁ%kbf\Eﬁ@
5 (BEMeReAT LRz 2LBaE) OFREN, Fo OXFHEEOME 1 /5, 2.5 mg/kg
IRE/ A GREOMERES 1 V8K O 250 me/kg R/ A #5FEOKE 1 P OY
IZ F1 D 2.5 mglkg K&/ HZREREOME 2 JICIZZ S5N7228, Fo MOV Fp &
SIS (BT EEOE) ORAITRO oo lz bt ST
60ﬁ%\Kﬁﬁm%wfmw%ht?yk@%%ﬂ%&@%@@ﬂ
bIppolzt & Tnd (BB5, 10, 30, 97), AZES L
LT I, ARBRAGEZ 2R L. ﬂﬁﬂ)ﬁ@ﬁi&?bﬁﬂ%@%\é (2 AR B M

BOLNT, WHEITER LB TIERWEEZ NS Z b, K
ﬁ%%@?m%wf(ﬂ&&@%%ﬁ@ﬁ?é%%%ﬁhﬁ@%@%ﬂ
TR T2 &I LT,

(c) Hooson 5 (1980) M5 v b ZEXFSEERFEM A ER

TARC73 1ZBWTH B H 4TV 5 Eilkd Hooson & (1980) Di+s
(AU, BERL Wistar 7 v b CorREEEME 63 DL, 454 5-8FHfE 50 &) (2
DWNWT, &5 (65 H) OO~D#EZKEL, MNU (0, &K 1.5mg)
ZRIFIKIAR 0.15 mL & U CRIED 7 —7 /W L0 BT T
HA = m— g VEEONED 2R NG 2EMO T T — g VB
DG 2 KIZ I VAT RER I AFEEIITWD, F7-. Bk 1 OB

f 6 22 HZIT, BERL Wistar 7 & (%8 50 JT) (2D>W\W T, £5D0
~A0HF 27X EL MNU (0, KX 1.5mg) #O~D#E & [FERIZALE L7
S HEMNG 2FEMD T T — g VRO G ZIREEIC L V1T O BRI
N ST D, T DFER, OTSA O 52 X 5% pH L& FE IR,
fEAER L OBENREA~OE BT D N holz SN TWD, £z,
MNU ZL@EFEICBWT, OTSA OG0B EG- Lz 7 U o OTSA
TRAZ BRI U 72 BEDEREAT 2 O 5l AT NEIE D 36 A R O HENEER
bivemolzE &N T3S, LA EX Y Hooson Hid, OTSA (3AERIC
BWTEMENAT =2 a AMERICEE Lo 7z L ifRm LT
5 (%5, 99), AEESL LT, ARBREGELZ &8 L. AR
FETFIZBWT OTSA OHEGITERT DHEMRENA T mE—T 3 ME
HIZZe o 7= Ll LTz,

(d) BE&EE (1998) DT v hFRIERSEN - £ERESHHEHR
SIAR [ZBWTHAIH SN TWAHEAES (48 DRk 9 FEBEFL
ﬂ@%ﬁiéiﬂ"#% Xrix, 8 o SD 7 v b (KREMERES 13
JB) 1Z. OTSA (0. 20. 100. 500 mg/kg KHE/H) %, M3 LTk
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RELHT 14 B, 2B 14 B R ORI T4 14 AR OFF 42
H M. Mk U CIEacEdal 14 H R & OeR 14 B B O ECHE 4 #8 Cly
B3 HET (REEDMEOBD HIL/eo 2B OV TR 24 H
W%Eif)%ﬁﬁm&ﬁ(ﬁﬁﬁﬁ)bxﬁEht REN) 2 S 4 H
B o ARG R - AR AEFEEIERBRAE I TN D, #
#&:&mmﬂgmﬁm§ﬁﬁ@%@3ﬂﬁ%tL«ZEWWL X
NTW5, —fIREEIZSWTIE, 100 mg/kg A/ H LI EOEERED i
ﬁmﬁ%ﬁ@ﬁ&&&@ﬂ%@<&5%%&ﬂ%ﬁ\ﬁﬁ<&5%%$
D) HOBRED LN EEINTWD, KEIZSW T, 100
mg/kg KR/ H &GO THR G HNICEBEE R T 2 0F 5 KE, # T
YR K OB HNZARAE, 500 mg/kg K/ H & GREORECR G M 28 U
TARAE, TR 5N B N 2 £ D IMENE D Siiz & ST
%, MIEFHIBAICIB W TIL, 500 mg/kg A/ H %58 O 1T/ i
BOBEMENED Hive & SN TW5aH, mMEEFrRE T, 20 mg/kg
RE/HLU EOBRGERHEORETT VA U ARAT 7 X —BIEMEOKAE, 100
mg/kg KHE/BLL EOBEGHOBETHR I L AT 02— LRBEO&EHE, 500
mg/kg RE/H B GREORE TR A BIRE KR O y-GTP &0 EHE, A/G
b, 7 RUBER O NY 7YY FEEOEMENRD b I Tn5
PRSI, T B VR AT 7 X —PIEEOKR T A M F = L AT 1
—VREO EFITRREEEE T OBRICHLREOONLETHY, £72,
2R T I RIS 17%?%&F%ﬁ?éﬁé¢mﬁ%é EMb,
PR R S OVEE i 0D I BEAE A - BB A I B W TR E I 5- D 2 B % 7R
W29 2R IERRD BV TR, #ERME ﬂ%h%&@ﬁ@ ZRARER 72
iﬁimﬁm%ﬁb&wﬁﬁﬁﬂﬁ%&ifT BRI E CE R0 e
LTW5, SEERICOWV T, 100 mgkg {ﬁﬁ/aui@&ﬁﬁi@fﬁ
TENE, RIS KOS OFE LT EE O, MECTHTIR O FE % 5 & O HN,
500 mg/kg REE/H B GEEOMECTHFIROFEXT - fxh & & O g o faxt
HEOWEI, METHK, BlE& ORIBOHSEEOEMPRO b & S
NTWD, HFRTIL, 100 mg/kg KH/HLL OGO TR K
k. WM®@k&UPém TR O IE R, IO e S O
FENCE A OMNE) ROV, 500 mgkg R/ H & SHEOMET
JElE O IER, D U o \a ARG, I O i ) OV £ i @O | i
THHE OB Ak, Il ORRRIEE A & MR 5, B oo /N 2558 wa
Nz snTnWs, HEEBSIMRAICIS VLTI, 20 mg/kg (RE/H LL
OB GEEORETEIRME R O EENEIMEDTE AL D B} OFRE D
M, 100 mg/kg RE/H DL O 5RO MERE RN 2702 0 i
TREAE B U/ ERODEDRIEIE R, 500 mg/kg AKE/H & G-EE O
TILAMED B M OHEIIR T, BIRR O ZEHE, MRS ORRHEL, KR
K O N I2 B DN M AR g B D i R ER 2 S e W 358 0 vz &
ENTWD, ZOZ ENLREBRYEIL, FFEEEMIITF N % X
ML72bDThHY, BRFERNL-T-EERL WD, LEXD, R
U E L, HECOW IR ERECT VD VR AT 7 X —VBIEMEDO KA
N OV RS BB DGR/ IMR DIE RO A R b iz Z &b | AR

10 FEFARRR AR AT C B\ T 2 EREE 2R BRBME O H . K OB EE 70 vl IR DR FE SRR D Tz & ST 2,
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f@ﬂijﬂféﬁ?ﬁ&ﬁﬂf IZf% %5 NOAEL #RDD Z LT/ e L,
I DWW TIEIARRBRIZ 1T 5 B % 5- 3 1246% 5 NOAEL % 20 mg/kg
AE/HE LTS (B30, 127), —J. SIAR 1B\ Tid, H#E
7 v MCALNEBBOZECONWTHET v NEAD 02,717 ) v
DEBICLD2bDLEEZ NS L LT, KlBRICBIT 5 )KE&RG#EIC
%% NOAEL % Mt & 412 20 mg/kg (AE/H & LTW5 (BR30),
AFAEE LTL, MEORBEGHIC A OB IRME ER O/ IME
DHEIMZONT, 02,7 BTV NZEDHEDTH D ATEE m%& XD
ﬁ\ﬁﬁﬁ%éﬂfwﬁw%®k%2\$ﬁﬁ BITDHHEIZARD
NOAEL %R 5 Z 1T T 720 T L7,

(e) EA&AE (2000) ®F v bk 28 HEIRERSSMHRAR
JEAEE (CYEE) DAL 11 42 F BEAA L B 22 A it R i

¥ 5 kD SD 7w b (S HEMERES 5~10 L) 12 OTSA (0. 4. 20,
100 mg/kg RE/H) % 28 HEIEEHIZ D &G (HANFE) L7k,
S PREE K V100 mg/kg REE/ H BEG-RHEIC DT 14 H o [a1E #ART 2 3%
% 28 HMIAE# G- BRN e ST b, TORME, BEHH
K ONEEHAR FIC T LIZ8id o2 & STV 5, —iRIREEICD
WL, 100 mg/kg RE/ A GREOMMEIC T 584G T~10 A% LA
HHIR 28 U CHEHE 15~20 2% IS HilE X ONE B MEIR T 23 L 5 472 23
WS ERER 2 BB # £ ClaiZmEifE LziEsy, 100 mg/kg (AHE/H
FHREORE 1 PCIC B 5-BA4E 15 B ZLIERTE L CIEEMZZZ N R bz
EENTWD, RBEHEZAMAEICB VLTI, 100 mgkeg AHE/H&ES5
HEORE TR IRME B2 DIt/ MR DT A DS FEEH FHIICA B TR0y
MHEIMERIZH > 7= & STV D, M/ IMEOTERIX, BT~ NEA
D agyZ 17V U DNENLIRMIE ERICED IA FE AFERMEE & L CBlER
SNDHBRTH D0, REIXEIEHIKE THRICB O T LT 2M80m
DRI, EGHIZELEEMEITAO L TIE R STV D
ZDIED, KE, EBEE, m%ﬁi‘j—@éﬁiﬁﬁ MmigAE LR (7 vl )
RAT 7 X —BIEHIZEIE &b%ﬂﬂ\m\ )RR K O E &
22N, #RE O HIZ Fa'a LB LN ho Tt &N T
W5, PLEX Y RERHYE L. 100 mg/kg (RE/ A B 5 REOMERET R
5 AU 7= FRE M OE B MRS 0 O 1 C /L S 7= BRI b B2 o fi sk
IIMEDTE R DO HENIIE R 2 F8lo . ARRBRICEIT D NOAEL Z ML & iz
20mg/kg KE/HE LTS (BR1 28), AZESL L CIE, REHE
MEOEBL L ZR L, KRBRICK T 5 NOAEL Z Ml L £ 12 20 mg/kg
REE/H L5 L7,

(f) EX4E (2000) OF v FEZETES MR
JEARE (HRF) DR 11 4B BEAA L W 22 ek Rt R
9D SD 7 v b (BFEMERES 13 P8) (2, OTSA (0, 4. 20, 100 mg/kg
KE/H) %, HECx L CIEECAT 14 EIF”ﬁ AR 14 B LU
BT T2 19 HM OFF 47 B, MEZx U CIIASALRT 14 B A O
£ 14 HH ORI 2 CHE 3 HE T (REEDIHORD 5L H
ST HOW TR 26 BAEY B £ C) s@flfnixs (B WNEE)
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T 5 SRR NI SN T\ 5, TORE, B L UIThak
SNTZET /o To b STV D, —BOIREEL _owﬂi 100 mg/kg
REE/ B 58 O MERE C Uil ONEBMER TS & 5% —mrEIic Ao
Te 3, B PG 4 BFRDINICIERIE Lz & STV 5, REIZ OV THE,
100 mg/kg AHE/ A RGO TIFIFEHRGHIM A @ U - BEEK T4
PED RN, TR G RINARAE K OBINmH 23580 bz & &
NTW5D, ZDIED, g8 EEI ONCHIF & QYR FALR OB E I B V)
TIX, BB OB GICEE L 122 biTBO b holc & STV 5
PlbEXy BB I, ARBRIC T‘é}ifﬁ?&@a 2R % NOAEL
ZfElE S H12 20 mg/kg (AE/H & LTW5S (BR129) , AZBESL
L Ci%. 100 mg/kg K/ HEGREO M CBRAME F R HFRRME/ IMED
TR R SR hno T2 Z LICEERI AR - 7223, RBRFH Y E DB % L3R
L. ARABRICB T 5 NOAEL % ifEiE & H12 20 mg/kg NEE/H L RFAM L 7=,

b. PTSA
(a) BESE (1992) O v bFRERESMN - £RERESHHEHER

JEAE (C41F) DOk 3 EE%@(K%%E%@ ME R A K
8D SD 7 » b (FHEMERES 13 ) (2, PTSA (0. 120, 300, 750
mg/kg IRE/H) %, HEZxF L CIEARECAT 14 B, ZBECHIRH 14 B
KO ECHAHE T 14 B 07 42 A, MEloxh LTIl AT 14 B R
KO 14 HEORZEHIM 2 CHE 3 H £ Comfilfkn& s (N
B) L. Gon-REEE 4 BiC L& ERSFME - ARt

ORI STV D, TORR, B L XUk s ni-#
WX otz STV, —BIREBIZ DWW TIE, 120 mg/kg KHE/H
uimhéﬁﬂf@&k&fﬁmmﬁt\ 750 mg/kg RH/H &G5O RETHIEIE G
DOFH K OF 2 QI —@EOMRNBBD G- &SN TS, KEIZD
WTIE. 300 mg/kg AR/ A LL O BEGHEDME TR T OB AT SR
T2 O BN K OV it ORAE, 750 mg/kg KRE/HEGHEORET
W OB RN T 2 18 5 BN & OV G- W 208 U 72 AKfE, i
THHRBIA S OBEERIR T 2L O IRENRBO b7 & ST b, ik
%E’J*ﬁﬁ BWTIE, 300 mg/kg R/ A LLEORGREOIET A EREK
DIFDVEEDN RO HILTZ & STV D, MR LFEHIMRAIZ BV T, 300
mg/kg ﬁ@/ HUL EOFGREOIETIRFBER O HEIKFHNOHE 0
N AST J&EM: K O E R o _E5F- 750 mg/kg (A8 H&GHEORET ALT
EHED EH LK) 7 ABEEOIKTFRRD LN EINTVND, 2B B
= CIE, 300 mg/kg KRE/H LA E O£ 55O M CRIR O FH B O & il
K O i D set BB O R @A, 750 mg/kg AHE/ H 3 5-1E O IO B
T OVHE B D FH ot B2 5 D i3 B P OV i iR oD e o B 2 O B A 23 L & 4
mEENTWS, #lHTIiX, 300 mgkeg AHE/H DL O 5RO T
R D 1BHE, 750 mg/kg RE/H B S5 OMECHIEOR A7 bl
&I TWD, JRHEFRZAMA IRV TIE, 120 mekg KE/H UL E
DOF5REDOIETREBE O RERE b 7 e o0 JEJE K ONRIBE, b R [ A o 7k i
OSHERRIR T E QN i, SR OO 246 2 O RAR O Jir b 1 CREDE DR
5 R g o B Ko OKE R A5 T O AR, 300 mg/kg RE/H LA ED
B EREOME TR OIRVIRFEDRRO bz & S Tnb, BLEXD | &
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BRAE M T AR IZ 31T D B 53102 5 NOAEL &Ml & 612
120 mg/kg AHE/HZ TRIAHETHL L LTS (BR130), AZE
B&l LTI, AR YE0EBLRZ 2R L, ABRIZE 1T 5 NOAEL %
MERE & 412 120 mg/kg (RE/H %2 a5 & L FHm L 7=,

c. OSBA
(a) Kennedy 5 (1976) @35 b+ 13 B ER
FAS17 IZBW T H I A& TW5 Lk Kennedy 5 (1976) DO#is

WZEAuE, BERL SD 7 > b (BEEHERES 10 PT) 122\ T, *FHEEDIX
2, &4 (B0 H) O X O RREEKGRELZRE L, 13 HEOER G 21T 9
ARERN I STV D, TOREER, OFFORE 1 L35 2 25T L7
D, THUTMERIRELC LD b D EHE SN TN D, ZDIED, Oft%
e, —RRE, R, BEfE, WiRFiRE., iRA(bErma, R
A, B EE T, B, P, EiEss, Ol OK) I ONZHIRR
o OV B R A L B W THEBR I E O $ -1 BaE L 7= 2 BIEE8 ©
Lol I TW5D, LLEXD ., Kennedy S, Y IR
il L CAELUZ OSBA L AN —RiZiZE A s L
TW5 (10, 93), AZBS L LTIE, Kennedy b Ofkiiz &
L, o U SO UK & LT OSBA 12 L 53
P RiX7u & L7,

(b) Kennedy 5 (1976) MDA X 16 B E&

FAS17 IZBWTHEIHEIN TS Eikd Kennedy o (1976) D45
WZEAUE, 4~5 DA EmOMIMLK e — 7 VR (SEEERES 3 JT) (2O
T, XREEOIEN, T4 B0 H) O X RREAREGEHEZREL, 16
MOREZITHIRBANFERMENTWND, TOFEER, KEIZOWTIX, @
HEOMERE T G-I 28 C728Mmms s oz, L sHE0®
R O@BETII A BN o722 E0vh, Kennedy Hld, Z OKEME
MPHENZ O TEFRIEEZ KM LD TH S L LTWD, MiEF
HIRMRAEIZ BV T, OB R COBEOIE T HIMERE O R o2 3 EH
EOHPHNTH T & SN TWD, MEE(LFRIREIZBNT, TAH
VRAT 7 2 —BIEENROREOMETHEIN L7228, 21220 T Kennedy
Hld, RERZEATIERL, —BERRLNRWT ENGIEFEREMT
AR Z KB LT b D THD EHEL TWD, DI, OFEED,
—BOIRTE, BEIE, JRMAE., SR EE (K. B, M, Aies, O
fige, M. R M OVHRRY) 30 QNS RR K OV B EAR IR A L2 3 ) Tk
BRE OB GAZEE LA ITR D b lc E SN Tnd, ULk X
V. Kennedy 513, W X IIA#E LTA U7z OSBA I X 5 EME
NP —=RIZIFEAERVWERERLTND (10, 93), AERES
& L Cix, Kennedy HOfEimz i L, o B U VO IR
fin L LTo OSBA IZ X Bt F— Rid7Zeun &l L7z,

d. CBSA XU CBSA- NH,4

(a) Kennedy 5 (1976) ®Z v b+ 13 ERMEER
FAS17 2BV THEIHEN TV A Eikd Kennedy & (1976) O #ss
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IZRAUX, BEAL SD 7 v b (BHEMERES 10 PT) 12T, DI
2, &4 (B0 H) DX O RREEKGRELZRE L, 13 HEOERE 21T 9
RN FEM SN TND, ZORR, OFFORE 1 IEAHRE 2 BIZHET Lz
DS, AV EREGC L D b O EHEE SN TV 5, MIRFAIMRAEICE
W, @FFOIETHIMERE DN A SN N EFEOFHBAN TS - 7=
EINTWD, ZTDIED, —RAE, (RE, BElE., KA LRI,
RFRAT, #RE s (HFhE. e, W, ZEiaegs. DI OK) I NS
Tt Jo OV BEAR AR - RORR A L 2 ds W THR BRI E O $e 51T B U 7= 2 I 3ER
Do holctanNTn5a, LLEXY, Kennedy 6%, 1 i
At & L CH U7z 0o CBSA-NH IZ KD EM Y — RiZigE Al
LTS (BH1 0, 93), AZESLE LTIEL, Kennedy 50D
fam o e Ly 1 U O I A & L Cd o CBSA-NH4
2 LD — Rid7Zauvn & Lz,

(b) Kennedy 5 (1976) M4 X 16 EREER

FAS17 2BV THEIHEN TV A Eikd Kennedy & (1976) O #sE
IZEAUE, 4~5 DA lmoMIngL v — 7 VR (B HEMERESS 3 TT) (T-O0
T, XREEDOIZ), T4 (B0 H) O X ) RBHEGHEZRE L, 16H
OG- 21T H)RBAFER SN TW5DH, TORE, AEICHOVWTIE, @
FEDOMERECaR 5 M 28 C - mimkn Ronzn, LveHE0®
R OO LN 2o 72Z 25, Kennedy Hl, 2 OKEE
MPHENZ O TEFRIEEZ KM L7 DO TH S L LTWD, MK
FIRRAEIZ I T, ©OFFORET B MERER OHEIN A R, B 072 23 1T 576 0O %
NThHolzl SnTWD, MRACFHIREICSNT, 7DV RRT
7 X —BIEMENROFEOME TN L7228, 2220\ T Kennedy 13,
REBREATITRLS, —BEDR SN D &0 B IER R AW I E)
ERMLIZLDOTHD LHEE LTS, TDIEN, OFEEZED, Ik
Re. HElE, R, e EE R, B, M, A5Eds. O, K.
B M OVRVR R S DN 5 M OV B AR IR A L S W THEBR ) oD
B GBI L2 iR oozt ST, kLD,
Kennedy &%, R 3 AHi & LA U7 o CBSA-NHLIZ L 55
AP —RTFEAL LRV EEwRL TS (B2IR1 0, 93), ALH
& LTIL, Kennedy 6 DOffama £ L. Vo2 U VO X
Al & L CD ocCBSA-NH4 IZ L B F AT — Rz E il L7z,

e. BIT
(a) EPALEa2— (1993) TMS v k 90 HREEER
EFSA B 3%V E RE (2006) IZBWCHIH /= EPA L B 2—
(1993) ORNFIZXAUE, 7~ FEER (BHEERES 12 PT) (2 BIT (0,
200, 900, 4,000ppm) % 90 HEREES 53 23BN E M ST\ 5,
WH Oy T U —I2 X > TRELOBENMTbI R, BERNICE
FDO b HFTRIL. () 900ppm LU O ¥ G REDHEK Y 4,000ppm 5 5-#E D
MELZFE S B =& 58 218 U 7o R E O N2 (1) 4,000ppm £ 5-
oM (b 11712 I0) (2R SN-RITEBERGOBER TH 5
EENTWD, 900ppm EGHEICHOWTIL, BiIE OBIERITEE D b
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Do T FIRRIT I W THERES 1 TLICERS B OREN R bl & ST
W5, EPA L E 2—0FTld, ARBRIZIHIT 5 NOEL (31T 200ppm

(15.3 mg/kg (AEE/HFHY) . MET 900ppm (78 mg/kg IKE/HAFHY) &
ENTWD (BR18), AZBES L LTIEL, EPA L E 2 —0Dfiin% &
i U IRE ORE 2 512, AR IC 31T 5 NOAEL % # T 200ppm (15.3
mg/kg R/ HARY) ., T 900ppm (78 mg/kg (ANHE/HFHY) L3 L
7=,

(b) SCCNFP (2004) ™3 b+ 28 HREIAER

EFSA £ $x L E /L& (2006) I2BW T H 5 & Tuvv% SCCNFP

(2004) DL EC I NIE, Wistar 7~ b (S REMEHES 6 PB) (2 BIT

(BIT & LTO, 12.63, 37.89, 113.67 mg/kg {AH/H) % 28 HMNIE
sl O &S (BNIRE) 72538k (OECD TG407) A 3EhE STV
b TOFER, —HRIRBEIZSWTIX, 113.67 mg/kg KE/ B &% 5 BE DM
OB THRE 17 B LR Mo 2 JCTHR G 20 H IR ICHERYE O 5-
(ZBEE U 72 EDSGR D BTy, BIEMNCIIERO b o7 2 &y
5. ZOWIZAMEDOENTH D Z EDRBENTVD, KEIZHOW
TiX, 113.67 mg/kg R/ H EGHEORET, #5 2 @ LFIZH N
EIEHIARE RO Hiv, HETHEE 4~6 BIZEENRD b & S
ILTW5D, 37.89 mg/kg RE/H G-/ (MEREDOXBIZ L) IZHTE ORE
MBI, HRMEORPRC LA ELEZ N0, SPREEL DM
BERECHTE OB ZITRO SN otz & SNTWD, TDIEh, {5EH
&, MRFORE, MRACFERIRE, R ~OEBIZROBRAE,
B B Bl QNSRS QYR B RO A IS B W TR E D e 512 B
H L2 IR 6ol anTunsd, SCCNFP #&EETIE,
ARBRIZF1T 5 NOAEL (MEHEDXHI72 L) 1% 12.63 mg/kg {AH/H T
HrLENTWS (BR18, 71), AZBESLLTUL, HE CRA
) BHERTHZ LN TERWA, SCCNFP O#EETOR M Z B
L. RiABrRIZI 1T 5 NOAEL Z ikt & 12 12.63 mg/kg K/ H & 5l
L7,

(c) SCCNFP (2004) ®Z v bk 90 BFEEER

EFSA F} %33 L& 73E (2006) (2B W T H 5 H & TW5 SCCNFP

(2004) OWEEIC I E, Wistar 7 v b (SREMEHES 10 P8) (< BIT

(BIT & LT O, 842, 25.26, 63.15 mg/kg {AHE/H) % 90 HMKIE®R
Hfg O s (HFNEE) 7288 (OECD TG408) 2 HEhi X T\ 5,
Z DOFER, BEIEIZ OV TIL, 25.26 mg/kg (KE/H UL E O &R DMK
W 63.15 mg/kg REH/H I GHEORETIR TR O bl ST 5,
R M QYR BEEARAR 22O IC B T, 25.26 mglkg (R E/ H & 5-8E (H
HEDOXRHZ2 L) OFELE LTHIBICHEDNRBD b EINTEY , #R
MEOEGIZEE LD THADR RO LD EZE X LTINS, WV
TN LR E ORI LD HDE SN TS, ZDIED, —RIREE,
RE, MEFHIRA, MEETFRIRAE, FHRE, R ~DREIC
fRDRAE KL OEGRE BEIZBW CTHBRYE OB 5 12B# L 7= 2 (biEiR
Lol STV 5d, SCONFP #HiEETIX, ARERIZEBIT S
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f.

NOAEL (MiffEpXB72 L) 1% 8.42 mg/kg (AH/H THDH L ENTWND
(18, 71), KZAESLLTUL, RE CGRAK) ;5:43%?3#6_

LN TEZRW), SCCNFP o#EETOMHmE ER L., ARBRIC

% NOAEL 7% it & 12 8.42 mg/kg A=/ H & 3F4Mh L 72,

MA

(a) Hagan b (1967) ®Z v b 13 BMEGER

FAS56 |28\ T H 5 H &4 TV % Hagan 5 (1967) D512 K iviE,
L Osborne-Mendel 7 v k (%HEMEES 10 PT) (2 MA (0, 0.1, 1% ;
0. 50, 500 mg/kg RE/HAHY) % 13 B RERETHR 59 2 5B Ikt <
ITWD, ZOREF, —oIRRE, (KE, BEE, MEFEIRE ONSH
Fie S OV BEARAR R A I 3B W THBR I E O ¢ 512 B L 7= 2RI 3 #R
DO MhoTzEENTWD (B7 2, 131), JECFA 1L, Al
IZBiF % NOEL % 1% (500 mg/kg (AE/HAEY) & LTW5 (7%59 7
2), AEZEES L LTiX, JECFA Ofma i L. KRB
NOAEL %, Ml s bIcARRBROKEHRETH S 1% (500 me/kg ﬁ@/
H) &FHiL 7=,

(b) Dow (1967) DSy k115 BEEER

FAS14 2B 55 HIc XX, Dow (1967) 1%, BERL7 » b (K8
MERESS 10 IT_E) Z MA (0. 0.3, 1% ; £ 0, 150~300, 500~1,000 mg/kg
RE/HAY) % 115 HREER 5T 28 B2 EE L T\ 5, £ ORE R,

1% 8 5-HE 12 3 W) T IS EE & % OVBH IR & o0 @ i QN B i O i 72 k.
WAL NZBO LN LTWD, TDIE, EFER, —fiRkiE, &
i MR RR A e OSARRIZ W THEBR B O $¢ 51 Fa'e'ﬁi_ wjﬁ%%%i“

BOLNRNoT-E LT3, JECFA 1Z. A#BRIZEKIT S NOAEL
7&03% (150~300 mg/kg IRE/HAAY) L LTW5 (73,%!7%3 1), AZE
H& & LT, JECFA ofim%a it L. ARBrICE 1T 5 NOAEL % i
HL H1T 0.3% (150~300 mg/kg (AHE/H) & 34 L 7=,

(c) DHEW (1978) M35 w bk 78 BAMHE (%)

Mg E IR 2RBETHHLDOTERE T —X ThHDHH, FAS14 (2B
THalHEN TV DHEW (1978) o#iE Iz kiuX, F344 7 v b (%
TEHERESS 35 PT) 127 > b7 =Lk (0. 1.5, 3.0%) % 78 iHRIRAH#
B 28BN E I N TN\ D, EOREE, SR AEOHEINTEED 5T,
w%% OG5 IZBE L2 FEEEMHR A RO b o/m LT

— 5. BRI DG REE L 72 I < R A EmHEINIEI 2 /K S
t#\$ﬁ4&0 BARREEICRFE TR N Tct SN TS
DHEW %, AR FIBWTT v b7 = VERIZHR N AE iiﬁb\é:
fEmLTWD (B3 1, 132), A&EBS L LTI, DHEW O
% SR L KBRS FIZBWTT v N7 = VRO 5K L7250
AEITERD Bz o T E B LT,

(d) Stoner & (1973) MY R 24 BARFHE (%)

BORGIZEIA2RBRTIIRVWOTEET—X THHN, FAS14 128
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WTHBIHAEH TV Stoner 6 (1973) OMEIZ XX, 6~8 Hlind
A/He ~ 7 A (&M 20 U0) I MA (K FIHEARRE,; A& 5 & 0.2,250,

11,200 mg/kg AE) %8 3 0], 24 WE K EEVEN®E G L, o EHE
RFHIMESE 21T ) BBRAER SN TV D, ORI, FIM: O SO
FAEROENNITRD ST, Stoner HiE. ARBRSMHETICHBWWT MA
DR HAZ I 5 IHES 7 A O BEINEER &)%ﬂfc,iﬁ)otk LTV (M3

1. 133), AZRBESE LTI, Stoner OO E SR L, AiBRS
HTFIZBWT MA O#5| tlbt%@fﬁé@ﬁmm@ﬁot&ﬂ
Wr L 7=,

(e) DHEW (1978) M~ R 78 @& (%)

MRWEIBRAIEBRTHLOTEE T — X ThH7, FAS14 (2B
THEIHENTWS DHEW (1978) Oz XX, B6C3F, ~ 7 %
(B BEMERES 35 C) (27 > b7 =8 (0, 2.5, 5.0%) % 78 MR
G-I DA EM STV D, TORERE, EERAEOHIMITRD 5
T, PR E O 5B U2 RIS A RO Lo Tn b S
NTW5b, —JF., WERmE @&5 ZREE U 72 I < B R E NP0 A3
RO, AFREO—BIREICRFIIFRO Loz & ST
E.’) DHEW . AKERBSEIETFICBWTT > b7 = LERIZHFE N AMEIL 7
LTS (B3 1, 132), AZES L LTIE, DHEW ®
n’i Vi L KIBERSGLMETIZBWTT > I = BB 5ICRK L

FNAMEITRO IR o 7o Ll L7z,

@ FAHEET NUILEBICKDHES Y MEBER (5F5)
ZOMOARERET U U LIS K DHET v MBS A ORI
DONWTHF LI & LTUTO L O RiENH 5,

a. JIVEFR)IL

Fukushima ©» (1986) ®O#EHIZ LiviX., 6 #HiEmD F344 7 v  (FKEE
I 20~25 Jt) 12 BBN (0, 0.06%) % 4 HMfKAEEGT L4 =2 —
a VEBEOWEDORIZ, 7= R UL (0, 5% ; 0. 2,500 mg/kg
KE/A®) 27 oE— g VBT 32 LF‘WwﬁH%ﬁEfﬁ“é BB D A3
RPN FER SN TWD, ZOREE, H () 1288\ T, BBN ﬂ
KERRBEICIER IZ/h S WHZ, BBN A& 7 = i % Vo AR
TG OREDN LN, AR LN Tc SN TV 5, ﬁﬁiﬂi
R MAIZB W TiL, BBN &LL 7T Y U AERGREOBE
JERE D FLERIR S HRRE B, FLEANE M O D58 A48 3 ) OME 24 7)° BBN L&
SKREELY bAEICHENL & éz”bfb\ o —Ji. BBN #ELLE V7 = R
78U U ARG R DR A &bi‘ofmi,ﬁ#otk EhTnWb, F
t\%ﬁ6ﬁ%®FM4§y%(%ﬁﬁ5@)h7:V%%%U?A(&
5%) % 16 HFIREE#R 53 23R BRDFEm I T\ 5D, TORER, &5 4,
8 KN 16 Ml CORMEDOWNTIUZBW T HHEGIETIR pH O EH, U
e~ VR LT V=T LEROERML IR T U T LR & O
IMRBO SN, IREDAIN T T DA T U RO TR T AA T PRE

B bIX 7o T2 & STV 5, Fukushima &%, AEBRICEB W TERD
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SN =T MY U AL DERRNA T eE— 3 AEAIZR pH
F&E . RPREERAERLORT T N O AL AU RENBER L TV D EHEE
LTWb (BR134), KEBS L LTIE, Fukushima b DO & 2l
L, KRBREM TN T T =) U U LAOFRGITERKR T 2 BEDE7H3
A7vat—Ta ANAERDBH T LIl L,

b. JILZAIVEEF YL

de Groot © (1988) D¥REFIZ LAuX, BEF Wistar 7 ~ b (FHEHE 10
JC) ([ZDOWT, MHREEDIED, NV HZ I ViE—F P UL 6%, ZLF 3
VEE—TF MU T A 6%+ IRIEKFET R UL 1.6%, JVHF I UE—F R
U A 6% AT =T A 1.0% UTIREEKFE D U T A 2.5% % IREFR -
TOREERE L, B —AFGE T B A v _— 2 A R E VT
13 BRI G5- 21T 59BN Efi ST\ D, FORE., BT LEaEE
ROFEAERIL, B — A AEHRATIC L A RIREET 2/10 T, v ¥ 2
fe—7 R UL 6%NEGHETAHI0EL T NAVEZ I VEE—F ) 7 A 6%+
REEKFZET R 7 A 1.6%KEGHET 2110 ETH 7Dkt L, 74 U Ak
FITH DIREEKFE TV U A 2.5%HGHET 7/10 UL & A E /2 HIMNNRD i
eanTng, —FhH, BEA U R_R—RAEEFEHREFIC LD 7V I U
—F MU U A 6%HEGEETIE 1/10 B, 2N LIS OB G TIIW T 1vd 0/10
IEChHoTz, B, BEBA o _—REEAEEHREER 5RO K pH 1Z, B
NR— 2 A BHEAIR B L 0 B o2 2 & D B — 2 NI B A
VR ARSI D BRI £ EATVEE SR TV, £z,
BIEREERL Wistar 7 v b (SHERE 10 ) (ZREEKFE T Y 7 4 (0, 5%) %
B AR — AR ST B A o _—AE AR 2 VT 13 BERAT R 55
LR FER L SN TWD, ZORER, BEAT EEGRER O I EFIT, 7
YA o _— AF A FAEHR AR 5 RE T 6/10 P, #FW~— AR T3 5-1E
T 10/10 Jit | BEFICAHEEREENBD NS TWD, UEXD
de Groot 3, GBI OEERMEIL T VA2 EET HZ LI XH D 7 v MNEME
ITERBEREFRET LD ENTEDL EERLTND (BE135), K
ZES L LTI, de Groot HDOfEima &l L., GBI ORI T o A D #
EICE Y 7y MNEBAT LEGBEKRZFRT 52 LN TE 5 LB LT,

c. ANJEEFFUDIL

Otoshi & (1993) OWEHIT LAUX, 6 BHlisd F344 7 v ~ (BBN L&
AFERE 16 PC, BBN MEALEAFEME 8 PE) (2 BBN (0, 0.05%) % 4 #[FAK
KEGETHA =vo—v 3 VEBOWLEDORIZ, a T, a7 b
VUL Fanzg—F ) on (0, 5% ; 0, 2,500 mg/kg {AHE/H®)
7 uE— g VBT 32 BRI 595 BRI 23 A aRBR S FE
MESILTW5D, EORER, B TH (584 36 %) DR pH &,
BBN 4L 5t FEFE ) O BBN AL =N 7 i 5-RE T 6.69 10 6.03 ThH - 7=
DIZxf L.BBN & a7 g N U o LRGE R TN BBN ALE 27 i
FRU D LAEERETIZ8.06 X118.16 LIFIFFREEDOEMETH - 7223, R
F h U T LEEIE 229 mEq/L % 0 335 mEq/L & BBN QL& =~ 7 fig —
MU T ARERECTHAFROICERBICE -T2 ST\ 5, BBN HEALE
FECIIRTIEE M 22 (FLBRRARS Etam i ak) S OVBE DERE S (FLEANE K OV)
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DFAITRD LN -7-75, BBN ALEa 7T Y o LB EREL D
BBN WLE =7 B " F N U v A58 CIIRTESE R K O DL o
AR OMEE N BB LU & SN TW5D, IS ORERIZHON
TIL.BBNLE =TT M) v A b5iE BBNOAEa A7 Y
LG DM TENR LN -T2, BBN AL a 7" F K
U LB G REDREIES O R EfEIL BBN ALE a7 B2 b Y U AR ERED
FNEDBHFEICKREDoTZEINTWD, ZOBEMEEREEIZ SV T
i TRV U AEEE & OREMENFE ?Sf)?)ﬁ’btéj SN TW5b, Otoshi &
L. R pH D FE— DS T T, BRSO KIZIRF T Y U AR
EE]LT% LTS (BH136), KZEESE LT, Otoshi b DfE
e L, BRSO KITR P N U U AREICE ST 5 &l L7,

@ rYTrID7UEBRE~A Y F—ILEBEIHEM
TIARC73 iz 5 iz XiuiX, Sims & Renwick (1983) 1%, #ESD &
v M, My BV F R A (0~10% ; 0~5,000 mg/kg (AE/HAHY) |
NP R 770 2% TR T R 770 2%+ v U T U UL 5%% 1
~2 ARG U, BEDER DS A DT 2R R T 23 2 i L T\ 5,
ZORER, oy BV o F NI LAORGICEE LAV (£ F—L
ORE) OR PP EORMATRD S, oy BV T v U 7L 10%HE5
BECIE 24 FRRER e 8.1 21T L& LTWA, F7-. SIhEEE
BEROSENAYEEO HABEEMEOEI, SHT A > F—/VEEE OB
NIBRHHNT-E L TW5, Sims & Renwick 1Z. EET oA BELORNRMY
7° K77 OEBICLD2LOEHTELTEY, o U T MU T ABEN
BT AT AHEOHEIGIER L, BNMEEICLIIBREET N TS N7 7>
DA v F—=H0 (BN AMBWE) ~OHzRHE L, U B EE
WZHFETHEVIWERICAEEHT LI LD ThHoTmELTWD, £72,
Lawrie & (1985) 1. 7 » MY > BV »F b U 7 A (7.5% ;3,750 mg/kg
(REE/HFAY) % 40 HRENREFR G L12L 2 A, A P rDIiED, Frv
DIGHNMEEIC L 2R TH D pr VY — DR P EN &K LF
LTHIMLIZE LTS, (BHR5)

IARC73 IR IT A5 HIZ XX, Sims & Renwick (1985) 1%. MEME SD
Ty MZY BV F MY T A (7.5%: 3,750 mg/kg R E/HAHY) % AH 6
W RIRT IR 59 23R A2 Fhi L T\ 5, T O, B b= R@8wi
Uik %W¢@%ﬁ%%mbfi@m%f®4x/ﬁ/:%@éhtkbf
W5, F72. REicknCid, BEGoitiE. R 7T-AREE. RELKD
PR A ‘/~‘/“7i7 CHEEE OB NICEBT N N T 7 F—BIEE O T
DR LN, ZNHDELITHEEITR N ToE LT3, /DJ[JL
MEMWIZ > Y v N U AEHEER DIREER G L0 HEwic
WL, ERROZEILE —BMEo b2 TN T, &2kiZ i%o%#ﬁ%
Nz LTnWb, ZHZoWT Sims & Renwick (X, MY 7 b7 7+ —EiE
HOIELSEICEDbDTHDLHE LTS, (BH5)

IARC73 Kk (X FAS32 (81T 55| A L iviX. Anderson & (1988) (F5#g)
X, BESLIESD 7 > MY B U v b U T A (5% ;2,500 mg/kg REFHY)
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MITEHEENANDOY BV AN T oy B E LTy Y Uy
Lz 10 BERERS L% O EHEEM G +INEY O EEDOEE I
M CEIIRD BN holz LTS, (BR5, 23)

IARC73 IZ8BF 55 HIZ L1uiE, Roberts & Renwick (1985) (%, & b
15 iz #/ﬁ)/%b)?A(o1mmmgME)%1#H%WDﬁ@é
ﬂi\ B, BERP A OEREOREZHRE L& 2 A, RPA 20 ki

EITHBEHEL R EGREE DICKELSES2X oy BV F NI v ARED
WRBLEZ T lemolzE LTWD, (BE5)

IARC V—% > 7 7' v—"1%, Shoenig & Anderson (1985) (2L » CTH
oAV F NI LAERG LTI OEBEENENTS Z &
Anderson & (1988) (2L > TH v U NI T ALSNDY 1Y AHHIZ
FoTHLEBEENEMT L2 EBRHALNCEINTZZ N, Yo U T
M) T AEGIZE>TREARERBAZL L, NUT 770 RNEHEL. £
AU G 5 CA#L SV TIRFUCHREM S 7z A o R— VEDIERE R 5 A
ZAEdEd 5 Vv ) Sims & Renwick DR TIL, vy BV F MU U AIZL
57y MNEMOBERAEICK T HMERL O F A U REREZHAT 5 Z &
MTERNWERTwRL WD, (BH5)

AREESLE LTI, IARCY—F 7 N—T Dkt E R L., ol
T RV LAOREIZL > TIEABEORBEN L L, FU T b7 7 o nE
L. ZNDIBNMIEE AR SN TAER LA v R—VEDN R PR S
TUBERERE DS AU ZRIET 5 & WO GRD A TlE. T v MEMEOEETRE BT
LM DT A R ZTT 5 Z LR TE 0 & LT,

® REESEHRUENAEDEEDH
BBV R U LE B%OEE TR C-&E 2 —#Richbzv SD 7
MI#EET 25 208 BRTiIE, Wiz Ty FilE (—HoRBRTIX
32 B b 52806 L7 FolfEd) (ZHEMERAT bR XX A T 1 R #L
SANE % & & T S O A DA B BEE TR B, Bllo “ iz iz 5 Er
IZB VT Y 4.0%LL EOFERER O 7.5%% 58D F I REDIEE 34 5 72
BAETCRAELIEZ Eb, D LB IRIRSUTE R B O BERED & O v
VTR LAOEGIZESTHET v MEDUIZIBBAMEDRRO NS Z
EIEHLNTHD, — ., FRHCRBRNEG ST v FTIE, 7FE0ORK
bR SO RBAT LR ORAEDOREITH OO, WTN LA ERME
ETiERL ., -, AERMHEE TR @%ﬂt%%@ﬁﬁLﬁmﬁ ILHTA AU
RETIZZ2NWZ N, o U F bU T AOREMIEN A i%7/hm
DIHBDLNDH LD EEZ LT,
Fro. YoV T R TAE, A== a VNEE LT v Mg
%ﬁﬁ XL, %ﬂm7m% valtERERET A EnmEShTng
S HET > M LTUERRD LTV RV, X512, T v MEM EE~DF
ﬁiAJ:ftzqu“i/Eiw/VFﬁH\ii%,/j7) YR U T ADOEGIZEWTOREE
Sy BV I T ARy ) OFGIZEBWTIEHEEI L TY
VAR
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BN IREPATeET—T a ERAEFICEGE L WA EEZ 2 oND
PEE bRz O FEIE D ERIX, o Y o F N U AOBREIZ L VR
ENHLOD, R v ) A F U DFETHOATIEFER ST, R
BT HEMEEEIOMERICEEIN, oy BV T N U ADSAD T N T A
WOBRGIZE>THbHERINLIZETH T,

INETORENS, oV T NI T LAOHET v MEMFES A DIER
B, R MU O ARE JR pH, HEZ v MEEDIRPTZAHE, FBIR
LHOBEENRBIND, LL, 7 v NS OEMFEIZ OV T 5 e %
MAMEZRTRERIIEONTE LT, HET v MZOWTHRMIC L DR ME
DFENDHY . ZOREMER/ITIRT OV v v ) oA G FDHDDERET
TNz RSN TWALEZ e, by BV N U LADRET v MR
WRARERITE MOAMETE RV D EE X T,

—J, FoMoEEE LT, BIEOBRE L EYMELS =7 v b & H
We ZHERIChTE s BRICEBNT, o BV MU UL 3.0%HGREOME
HECHEEEOIK T & £ 72 W R T HE I e ONRE A 17 IR R D B 5358
HOENTEY, NSO E2HGICERTLHEEEEL, ZOTOHET
H5 1.0% (500 mg/kg KE/H ; v Y & LT 380 mgkg (KE/H) %
NOAEL & L 7=,

FE72. PTSA LSO > I U VHDRHIIZHONTIL, BEREA~DOR BT
HEIN TV, PTSA IZ oW TOREBRAGE CTIL, &RIEKAED 120 mg/kg
RE/H & 5HEPOMEREZ »~ N OBEMME CRIEMEEEFESGITBO N &
725, NOAEL 13 120 mg/kg RE/H % FRIZHETH D ML=, Lo
LR METEESNTZY v Y o F R U 7 AIZHOWNTOREBREZEN
KDL PTSARZLS GEND EEZ NS RFIETHRHIEEI N Y )
U T AZONTORBOWNTIICEBNTHIET v MFFEEO LGRS
HILTWARNZ &b, 120 mglkg KH/H 2 &5 L7CBRICHERES ~ TR
D HNDEEERT, Yy h ) UEGRBRICBIT DIRAY E L CRHE L7253
AlZFBED NN E D EE 27, PTSA LSOH ~ h U O AR o
NOAEL [Z oW T, W b ERERICHR S DO TIE /2wy, OTSA H
L HIT 20 mg/kg KE/H, OSBA &Y CBSA-NH, 23t & (2 1,000
mg/kg E/H . BIT MRS 12 8.42 mg/kg (AHE/H . MA 2L & 12
150~300 mg/kg {AH/H & 5l L 72,

(4) £ERESMN
D HuyhY U EE
Yo AN T NEWERE & LT AR A I B T A e R R
& LCiE, TARC73 128\ T Adkins & (1972) O#&EHE (7 > b KO
LAB—=IZH v H U B A (10, 100 g/ B) %59 2 M RER)
WIS TWS (BE5) 23, TOFMEZMRT 52 LixHikienoT-,
ZOMDY ) HEEWERE & U RS A IS B B R BR A &
LTUTDOLS dfERH B,

a. 2vhk
(a) Lessel (1971) M5 v F&EEHREEMHHER
Lessel (1971) o3&z LiuiX, 454k Boots-Wistar 7 v b (%#f 6
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JB) (ZH v H Y F R A (0, 6,000 mekg KE/H) AR 1~20
HICRER L (BGEBEAFE) L. R 21 BICH EUIBHZ217 5 3R
Fhe SN TN D, EORER., #5519 BB O (R E I InHm S| 2378
DO, BRIRAGER, REAFR L OB RE 953 E O &%
FAZBE U 72 Z2(I3ER 0 LT, 6 2 OB O A RS SRR ©
HY . BB IMETTIEITRED b ho T L S TWb, £,
OFF CRHFERE 12 P8, B GRE9IC) 2317 C. YoV v hU oA (0,
6,000 mg/kg R/ H) % AR 208 U CRER G (& 5/ RH)
L. B S, HEZIIRGEZ00, Son7- R asEil+ 2 %
TR ZIT )RR EM I TV D, TR, HAER, FEAFE)
Wik, BESLIG R B A F SR R OVBIESL IR IR B (R B L S BR I EE D% 512 &
HEBIIEOONT, WEMICHRITB O Dol b ST 5,
S BT, BRSO ST T v b (FHERE 10 PT, 1 20 JT) (28w
1V (0, 1%) % 60 HREEEEE G L7-1%ICAhl 3 23R i S
TEY | IEYRE L O PER O [R G A7 R BBk IR & B HRE L O
TEITRDO LN oz SN TW5E, (|8 7)

(b) Tanaka 5 (1973) M5 v FFEREFMHHER

Tanaka & (1973) OWEIZ LR, 10~12 B OEIE Wistar 7
M (FEE 20 P8) (Yo H Y o RY oA (WEARTE) (0. 480, 950,
1,900, 3,800 mg/kg {RE/H D) Z4EiR 7~13 H D 7 B W ERSRE O
B (BNHRE) L, 4Bk 20 HICKBE 15 L2 EUIBH L, 5 %H8E5
IEIZOWTIXBAS S, SO R4 3 HEBIE LRI e &
T B RAEFMERBRNER I T\ 5,

FDOFEE RBEMWIZ W TIL, 3,800 mg/kg (RHE/ H #% 58 TR 5B 1A
% —FER 72 (R EE BN BN K OB EE & O 23 B 5 V72 1 E D0 A= 5 R
HZEMEIKEIIRR D ozt ShTnWb, £7=, W EUIB L=k
By Cix, RREZECrEER, WEREE, mE BERELOERE
ICXFHREE & R 58 L OB CTETFRO LT, BEERSBA SN b D
O, FAEMBEMEE R, TRTHBHOE RT — X OfREANTH 72 &
INTW5D,

i EGIBARE ORI O\ T, BB E O 5B L7258 R L O
FEEBIEDOT ML/ < . X REEZ & L2kt CRIEAMR WEILFEETH
D, K- NiEEFEEETHRIBITRRD Nz SN TS, &
KA Tld, BERICHP PEEE CBRET O D)2 nm A 5z
N, MBREOEFT — X ORPEANTH VD . SR B OWE S EirkIC
KTPRRE L W ERE L O CHHE /2721372 <, TOIELRBRHZ &2/ T
BEITRONRNE D & RIT o Tz & ST 5,

H IR REE D HAEVIZOW TR, B ORI, RERMN, BEFL
RO EBICAHBEE L RERE L O T, HREE2 G2/
O RENVICEEFLEF OITEN R B IIR O b o2& ST b, 950
mg/kg RE/HBEGRED 1 VCITHENE OBED RGN, HREEE S

4 BRI U7z 2 WS RR 0 B G me e B R & OVTEIR 13 B o HiERR 0 & 52k m il ss £ (LDso : 9,510 mg/kg A E)
FIRIHELLEINTWD,
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DERIZRB VTN, WL VB O TEILRO b eho7c bl ST
W5, (ZlR137)

(c) Taylor & Friedman (1974) 5w FZERHW-=ZHRIZH-HEIEH

A SHHER

FAS17 \2EB T 55 HIC XX, Taylor & Friedman (1974) (%, 7
v MZRFETHREES =Y v U »oF MU oA (HEARE) (042,0.01,
0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500, 2,500, 3,750 mg/kg K/ H @)
Z ARl CREFR G T 5 B2 L T\ D, ZTORE. Fia
IREZHSONWTIE, 5.0%LL LD GHEDIRE D HET 12~20%, HET 17
~290%IK o T2y, T EORRIBIZHE - THEE L HICHBEE OZEIT R 51
7ol LTWD, Fou RIZHOWTIE, FRITHADSZ MG K OB
WH O EFRITERWE OB G5 L DB EZ T 2o 7203, 5.0%LL E
DO G-FED I VT O [FIME A ARG WA T U BEFLIRF O A 173
K OMAEW NNZBEALRITIRE CTH - 72 & LTV D, Fap HEARIZ DUV TIE,
5.0% L LD GFEOHEALRAENMEETH-72L LTWHWD (ZHR10),
AFEL L LTH., ARBIZHIT 5 NOAEL % 1.0% (500 mg/kg A/
H) &FHi L7,

(d) Tisdel 5 (1974) 5 v FZAWVEZHKITHI-5E (BS)

TARC73  IXFAS17 IZBW T H I H I ATV 5D Tisdel &5 (1974) @
wEIC IR, BEFLSD 7 > b (Fo) ICRFIETHREEN =Y >~
F RU T A (MEAFED) (0, 0.05, 0.5, 5% ; 0, 25, 250, 2,500 mg/kg
ARE/HO®) ZiEEEE 5 (fA%} : Purina Lab Chow) L. FO#HKEL .
MELZ DU TR X O B AR R & % 5- 2 fikfe L, 15 S iz iE) (Fr)

(B BEHERES 20 V0) (TITBEALZ AR 100 [ Fo & RIERDE G- 2170,
Fi 2B 2 EERAEEZHET RN EHBINTWD, ZOREE,
F1 V28 D 5% 57 CHBE LA O PEE 22 BN HI 3588 S 7213 h
WA EBIEIRD BE TR O N hoTo STV 5, (BES5,
10, 90)

(e) Lederer & Pottier-Arnould (1973) XU Lederer (1977) M5 v k
RAESMRER
IARC22 1B W T HHH &4 Tv5 Lederer & Pottier-Arnould
(1973) OEFIZ ZHE, IR Wistar 7~ b GFRREE 21 T, & 58
13 P8) (&% AV (0, 0.83%) ZELURRATD O IR 28 U RN
Beh- L, R 20 BIZH EOIB L, BBIROKER, ML OO
PRI 21T O MR N L STV D, TR, KEEDZESR)
ZAbDS, RTEBEEOMIE 17/187 ICIZR SN0zt L, HG5EEOIRIR
26/M9 JLIZR bz s TnD, 72, IARC22 IZBWTHEIHEh
TV % Lederer (1977) O3AIZ LU, 4F-4E Wistar 7 v b GofFREE
52 VT, e H-HE 183~35 L) (22T, XfHREEDIZ), MIEIZ XV g
nie¥ oAU (0156, 0.3, 3% ; 75, 150, 1,500 mg/kg {KH/H®)

2 JLREEREHC, Yo B U o P U UL BRHE DT MY U AEREET RV T LAE LTHRMLIEb DL STV D,
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I RFEICE v ES =Y v B U > (0.8, 3% ; 150, 1,500 mg/kg
RE/H®) IR ET A RE L., MR 2B TR L, 4T
Bz 9 H AN 20 BIZH FUIBA 21TV, ORI, FRVARE N ONAEE &
DOBIEL ONTRE O /K IR, IS OMR AR ORLRR R A 21T © R
DERE SV TWND, ZORER, 0.3%LL ED RF ERY Y R HRERK
W 3% EDO MIERY » B U o FGRETIHRRINCREOHEINATE D b &
SNTW5, £72. 0.3%LL LD RFERY » B ) VR GERECHRBEERD
ML N B R DK AR IR, MEIEE K O R D REF IR LIZER B FE 2D
EBENRD N E SN TW5, Lederer 1%, /KRS DOEREFAIZAL
IZOWTARMBNIRR TIZZ2WnMNEEBR LTS (B3 2, 138,
1 39), TARC22 TiL, AFEBRAARIZOWT, RBETHENRD
LENTWDZ Enn, fErmi o7 —F 7727 b Th D AREM %
HRTERnWeEEnTns (B3 2), KAFEESL LTH, Kk
DFEREFHI AL DR HivTe & 5 KRB AR I OV T MR A
rFOT—FT7 7 FTHLAREMEHERRT A ENTERNL O LT
fili L7z,

(f) Arnold 5 (1979) S v FZERAWVZTHKITHI-HHER

Arnold & (1979) O#&EIZ XX, VAR E 175g D SD 7 v ~ (Fo)
(H-HEREMES 50 JC) (ZY B U RU oA (0. 5%) % 100 H R
G U=t cMigER 1 1 TRBEL L, MEC W TR, HpE R O
BT LG L, BSonzRE (F) 1o\ THEELE D
BENY) & FEEOIREE R G- 2 1T\, Fi SHERNE 2 VLt 30 PCDfE% 474 8
A3 21 BIZERFLFEY O F IWEMIZ W TIEAER 105 HIT & &
LN SN TND, EORER, Fo DAEFEITHRDH/NT A—2° Fy
DAEFIR . A% 4 BIRETONCEHE 8 H, 21 H LW 105 HDOREED
AR K OV BRI A 2 B W THEBR I E o &% 512 BRI L 7= 21k
RO LN oslE S TWnW5D, (BH140)

(g) Taylor 5 (1980) MZ v FEFRAWZHRIZH-5HE (BH)

TIARC73 &' FAS17 iZBWCThalHENTWD Eikd Taylor o
(1980) oA L, BEFL SD 7 v b (Fo) (&-#EHE 10 PT. i 20
JB) 1o, REETCHRE SN v U v F b Y oA GHEARZE. OTSA £
350ppm % &fA) (0. 0.01, 0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500,
2,500, 3,750 mg/kg RE/HAHY) 2228 (R 10 BEREE) . 4R & OV
PEARRCIREMOBEIL F CIREEZR G- LRI EZR L, Gon-REw
(F1) (FREMERES 48 PB) 12OV T bEELE D & H G THEIERN
20%272 % F T Fo & FIEROIREEH G- 21T\ XTHRBEOELFF D 20%12
ol TR E LRTHRBNE-INTVD, T OREE,
FiRD B0 Fi1 D 5.0%LL OB 5-8E 0 MO BEFLIRF (AR EE OARAE S H
Hil. D% b Fi1 O 7.5%85-HEOREAREHMINE] 2T 0 B 722035,
BEIRNRICHEBIIZRD b holzt &N Tnb, (BE5, 10, 9
6)

(h) Arnold 5 (1980) MZ v FZERHAWE=ZHRIZTH=-5558 (B#H)
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IARC73 K OF FAS17 IZBWTHEIHI L TWAD Eilk® Arnold &
(1980) D#AIZ LALE, 32 Hid SD 7 v + (Fo) (K BEMERES 50
JB) (2 M iETcRb&Eshz=Y v U o U o a OKIRMEARKY 40~
50ppm, OTSA 0.05ppm AKiiiix=H) (0. 5% ; 0, 2,500 mg/kg K/
HARY) ZRAH&ES L. &55045 90 HICHKRENCIEEZ 1:1 T 1
FEAHED U, 48R, HPER OV E 2/ T 142 0 & TG 2 /e L7211
ERTHELELIC, BonIREY (F) (KREMERES 49~50 JC) (2o
W, Atk 21 HICHERLIR, Fo & RO G2 127 3 & Tkl L7214
IZE T HRBRNFER ST WD, EOFER, FoDAFEITIR D /NT A —
Z (R, RS, AFR IR ORRIRAE) 2B\ TR E o #
HIZEE L= biIZRo bnzmnolzE &b, vk, BEdot
D F1D 5% 4% 5-HEOHERE THER M E O F 51T B U 7 AR EIEINHNH] 2338
Doz InTnb, (BES5, 10, 97)

i) Colson 5 (1984) M5 v FHFREEMHER

Colson ©» (1984) OHAEIZ LAiX, I4E Wistar 7 » b (£5#f 20 JL)
WZOWT, XfREEDIZNRFIERY > Y o MY v A (0.3, 3%) .,
BMRFERY > Y o R T A (0.3, 3%), RE{ERY Y o7 v
EF=7U A (0.3, 3%) XITMEY B U (015, 0.3, 3%) ZiRAH
BHET AR EL, EIE 0 BbREE2BM L, (IR 20 B2 EY)
BAZITV., MBI OIRERA I EDORRE (AR KU ARZ R 53
BAEmIN TS (B141), AZFESELTUT, AHREZHON
TIFRBROFEHN AR TH O | AR O BREkGE 2355 T NOAEL %
P9 A Z ST TERWEHIET LT,

~~

b. YA
(a) Tanaka B (1973) MY RAEREFZMHAER
Tanaka & (1973) O¥#EIC L AuiX, 8~10 s DULHE ICR ~ 7 X (£
108 Iy B U P MY TA (REEAREE) (0. 62.3, 125, 250,
500, 1,000 mg/kg KE) Z MR 6 HIZHRFREIRE 0 &G (HNEE)
L. iz 18 HICH FUIB 3 2 R AEFERBRAEm I T b, Ok
R, BEMIZOW UL, R ORERINC R & & GHEE O T%
IHFEEAERL, —RIREBICHOWTEE DR NI E 5T,
RaatefEEE, WEEELOFERBICRREE G E O TR
BOLNENoToE SN TS, BBIRIZOWTIE, AR, L=
N AEFMBIROERE, (KRR OB EICKHRRE L B GREE O TEITR
WHENRMNoT-E ENTWAD, Tanaka HiE. ARERIZB W THERYE
DO GAZBE L 72 /g ATkt T 2 B dG38 b o7 & LTV 5,
(2HE137)

(b) Kroes b (1977) MY RAZHAW-t#HRKIZTH-55:E& (Fi8)
TARC73 KN FAS17 IZBEWTHEIHEINTWD Eikd Kroes &
(1977) OWEHIT L UL, Fia DIED Fop ICOWT HEEALZIC S FE L,

Fse 2 O¥ Fap~Fep IZOWTITAEIE 20 H ORI OB S THRY H L. A5
FAEFEME AR D RBRN EM SN TN D, FORER., [ERIHAS D FREE &
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BEREDOB THEEED R ONT-AWMBAEISL DT A =X NHA S
e, Winh HRRET— Eﬁ@%éWMTi&< PR D 5-
WEHE L2 DO TIER2WnE SN TWn5, 51T, Fep I2OoWTIL, B
FLH K O\ O M T, #BRmE D512 %ﬁbtﬂ% TR
DOHNIRPoToE SNTEY, #RWE (o BV 2) IR
WO ol b SN TS, Kroes B, KRERICIB W THERE (V-
v BV V) OFEIZEEE LR RIS 2 EIIER O b7 &
fEm L CW\Wb, (5, 10, 118)

(c) Dropkin 15 (1985) DT RAFEESMHHAER

IARC73 (28T 55 iz LAuiL, Dropkin & (1985) I%. 4L4 ICR
~ A (xfﬁﬁﬁi 10 JC, £ GHEHPC) (Yo BV o MY oA E(G) 4T
#% 10 BICHEIERENEES- (0. 500, 1,000, 2,000 mg/kg &), (i) 4T
¥z 5~15 HIZEMEHIRE DS (FNFE) (0. 5. 10, 25 mg/kg &
#E/H) TG R 0~17 BIZHUkEES (0, 5, 10, 20%) L. #E4R
17 HIZHEOIB L CTRIBDAELR, lELROFE L WL 558wl g
Fhi LT\ 5D, ZOFER. 25 mg/kg RE/ B KE RIS O G RED IR
W (5/52) M*EEEE (7/125) X0 & T ONTHEIMEMIZ & - 7223,
MR BEREE TR o7 LTS, 2RI — D& -
25 mg/kg RE/ H KB MG OGO 1 LR b NHEHThH -
mELTWD (BR5), AZEES L L UL, ARBRIZOWTITHAWE
BN N E S ARBRICH 1T D5 NOAEL # EfEl 234 % =
T TE RV EHWT LT,

(d) Seidenberg 5 (1986) MY RAFEAESMHHER
TIARC73 (2B I 55 iz L X, Seidenberg ©» (1986) %, ICR «
U AR EICE OB TO MTLIZHY T2 HEO 10 > (fk
FHARGE) RO &RE LZE 2 A, REMoAFER, JKELOIERE
BT R LN hoT2E LTS, (BHRS)

(e) NTP (1997) MY DR ZEZAW=ZH#HEKITH-555R

TARC73 iz 5 iz XiuiX, NTP (1997) 1X. CD-1 ~ 7 A |2
v U R A (0, 1.25, 2.5, 5% ; 0, 3,500, 5,900, 8,100 mg/kg
RE/AMY) & _fRIChle o TIKkEET 28R E2 3L T\ b, £

DOFEFR, FETRICHOWTIL, Fo D 5% & 5RETHERBIMMNRD iz
ELTWD, HARIZOWTIE, Fod 5% & E5HET 10~20% Lz —
7. Fo D 1.25% K% T 2.5%3& 58 Tl T 20% MO8 40%HE 01 L T8
. Fo D b%HEREDOITREENMIMNAKICELZBEDTHL ELTND,
5% HREIZB W CTAETFIR O K OVRE CHEE L7z Fubs RAKE O
RO LNTZE LTS, 6T, FiORREEL D 2.5%8 582D
WG 2k L. RBLEIT 72 & 2 A, BARKEOHNMN R S7=23,
BRI E DO EAZ B U2 A RE~ D BITRO bl ho 722 LT
W5 (BR5), AZRBES L LTiE, ARBRICEIT 5 NOAEL % 2.5%
(5,900 mg/kg RE/H) & FHI L 7=,
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c. OHYX
(a) Lessel (1971) MY XHEAEFMHER
Lessel (1971) O#&HIZ LUL, R Y% GHEAGE) CHEREE 7
JE, &HHESIL) (ZY > U F MU oA (0. 600 mgkg (KHE/H) %
IR 1~29 HICKEER G (BEREARTE) L, 404 30 HICH FUIR
LBRNFER SN TWD, £ ORGSR, H 5B 08 BB O R EIE N
N FRD ST ﬁb%if . RME AR B O AR (2 g R
WVE D% 512 BE L 7= B GIEERD BT, IR O B R AR R
IZEFRTHY . #ERmEl &aaﬂ%/ét HOOLNRMMoT-E ENTWS
(ZH8 7)

d. In vitroiE&
(a) Kitchen & Ebron (1983) M3 v kEEAER
IARC73 IZ81F 55 HIz LiiX, Kitchen & Ebron (1983) (%, #Fix
10.5~12.5 HOZ > Mz > U > (ImM) ICE#FEIE D in vitro
ABR A FEh L TR Y RENEMAL R OFEIZ )b ST RO R K O
RBICEEIIRD LN o7z LTWD, (BE5)

(b) Pratt & Willis (1985) M#RIE&EE FIEMEkZE ROV -HER
IARCT73 2B 55| iz kX, Pratt & Willis (1985) 1. #I4Es
Fb MO EBM SRR AWz invitroiRBR 2T, Vo b U v B
U 7 5D 50%HEFEINHEIEE 1L 5.85 mg/mL (26 mM) THh V. 4i%ikbr
%TCT 1 mM KoV v ) Y MU T AETIEENRIE S LT E L
7273, Steele © (1988) 1%, ZlaaxEIZB W CHMRETE L MED ZHH
Fe Fk AR EER oD HE B B R %fﬁot E ANy B v O & RIE
THRRIIEONRhoT2E LTS, (B]5)

(c) Renault & (1989) D7 v MERFEEMEGE AR
IARC73 28T 55 HIZ L 1LiE, Renault & (1989) X, 7 v MR
TERS AL 2 ANz In vitro iRBR 2 FEhE U, 2 O#CE TR & Ol L S

FEICEOR o=y ) v (BFEEARRE) RE%L 2.6 mg/mL LY
41 mg/mL & LCW5%, (BH5)

(d) Newall & Beedles (1996) O~y X iRErHAE A ER
IARC73 (1281 55 HIZ LiiX. Newall & Beedles (1996) 1%, in vitro
T 0.5 mg/mL UL FOREDOY » BV it~ v AReEHla o 73t % fLE
LR E LT, (BES5)

@ FH
Yoh U O (FR1 (11 H) 2R) 2488mE & Uiz /Amst
wPEICET 2B E LTUTO L) lERH D,

a. OTSA

(a) Lederer (1977) M7 v FRASMHHE (B#)
TARC22 IZBW T HEIH STV 5 il d Lederer (1977) O#i5IZ
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KX, IR Wistar 7~ b (RFRERE 52 PL, #& 58 20 L) (2, OTSA

(0. 0.1%) % . (EARMARI A 28 U CIREFES- L, 4R 9 H LT 20 A
2 FYIB 21TV, BROWRIE, IR RRE & O E 2 OB 2807 N
TR DK, MM K O OFERR IR A 21T © 3R A Ik ST
Do T DFER, IRICR, R EAREI ONC KA, ML O O
R ZAVITAR DR EUCBARIT e Do T2, IRRE B OHINNED b
meEhTns (BR32, 139), IARC22 Tlix, ARBrakigico
WT, STBETHLENRB D LN TWD Z LD, MiFrRE LoT
—F 777 FThDHAREMEZHRCE RV EEINTWVD (B3 2),
AZEE L LTL, KBKRFEOREFZNEENTE D bl &3 5 A3 R
RAEIC DWW T, MR FIIRE LT —F 7 7 7 b TH D AREME 2 PR
HZENTERNEDEFHE LT,

(b) Arnold 5 (1979) WS v FEEHREEFMHAER

Arnold & (1979) O#H&EIZ LAuE, AR E 175 D SD 7 v  (Fo)
(F-HEME 24~27 VT) % MERE 1:1 CTHEIKRE 250 g O MEALE IE & A/ L |
OTSA (0. 40. 100, 250 mg/kg (AH/H) ZUE4E 1 B0 KB D HE
L9 2 FToFF 43 ARKERARE D &S (BRNEE) L, Sonizli
Y (F1) © 5 BLEAENOITIEFRB A BEESIEE L, A% 8, 16 XY
21 HIZZDHO Fo BB ~O 5. 2 FEfItZ I & & (2 e &Rt
13~21 JC) L. %Y ® F WRE3WIZOW T Fo BEMW) & RO 5 %
A% 105 HE TIT o 2RI E BT HRBMNFEmE I N TN D, TORER,
Fo REENV DAFEIAR D /3T A — X O ELF IR BN LITER O b7z
Mol=l SN TWD, KEIZHSOW X, Fi® 100 mg/kg (K8E/HLL ED
B HREOMERECREFLIZ 3D 9 IT/)T TIRERRED bl & ST
W5, IREBEICE W T, F1 RE#W O 40 mg/kg (K8 H UL EDBGRET
JR pH OFETOMET (A0.1~0.5) NRHN7=A, FAEMBEMHEIIED S
oo & STV D, FREEOFIR K& OV B PRI A I W) T,
BEEAE A3, WIR TIZEL<RBD b e o Tz, B CldidEk 21 HLL
B BB OffERECHEFBINEZ > TRO LT &E S TW5D, £
105 H ™ 100 mg/kg (A 5/ H &HREOIE 1 DT O 250 me/kg A/ H #% 5-
REORE 2 VED BRI 722 (R TEDOBAT BB AR bz & &
TW5H,

Tz, BREHIRE 175g D SD 7 v b (Fo) (FKBEkE 40~50 JC, 1t
38~50 L) {2 OTSA (0. 2.5, 25, 250 mg/kg AH/H), OTSA (250
mg/kg (KE/H) +HELT o= L (1%HAKEE) XXy o)
U DA (5%) % 100 H R G U= Z IR 1: 1 CREL L, M
IZOWTCIHIEYR, HELX O EWIMP G52/ L, 5oz L8
(F) 1IZoW T HEEILE 0 B EEMW) & R OIREER 5 21T\, F1 B4
8 2 VEEF 30 PED A A% 8 H XUE 21 HiZE & L., 720 o F REmic
DNTIIAR 1056 BIZERATHIRBDBERIN TV D, TORER, Fo
DHEFENANR D /NT A —H0 Fy OELFIRENHERE O £ 512 B L 7=
PALITRD SN ol ENTW5S, HAEZO IR ~DREL L
TlE, OTSA @ 250 mg/kg (AEH/HHEGHIZB W TAZ 1 HLKD 4 HD
S AL IREVM B NS A 4 BOEEOEDNEO b &SN T
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W5, % 105 HOREMMIZB W T, 250 mg/kg R/ H &5 O
HET, AT ' =0 AFOKE G- OF I D00 b THRE ORE ) FR
Bz E N TWD, REOFIKR L OYRERRFZIOMAEICB WV TX, A&
#% 8 B F1® OTSA # 5.8 (250 mg/kg AE/H +HLT o= A
1% KRB GREZ R <) 1T W TEMA L OBEMRZAE O3 AR I H &8
BMEDNRO BT L STV 5D, BfE AL, xR T 6/30 L, 2.5 mg/kg
{REE/ H 58T 5/30 P, 25 mg/kg ARH/ H & 57 T 11/30 &, 250 mg/kg
{REE/ B $% 58T 14/30 PEIZFRD H L= h, 250 mg/kg RE/H +HL7T
VE=T A 1%HOKESRETIE 5/30 PLIZ A b= & ShTnwbd, £,
R ZE & LCid, 2.5 mg/kg (REE/H & 58 CHLEAME )Y 1/30 JC, 250
mg/kg NE/ H £ 58 CTRBIEOBAT ERGEIZ A 7/30 ICIZFE D B vz
23, 250 mg/kg IR/ A +HLT =7 A 1%EOKR GEETIX 1 PE 38
WHNRMoT-EENTWS, Arnold HiE, LT =7 LDOHH
2 &0 B DR KL OBERRZE DR AN LIZ L fEwm L Tns (&
M140), AZEESE LTI, KRBRIZEIT 5 NOAEL % 25 mg/kg
RE/H & FEm L 7=,

(c) Arnold 5 (1980) WS v FZRAWZHRKIZHI=55ER (B8
TARC73 KUY FAS17 IZBWTHEIHINTWD Lk Arnold &
(1980) D#AIZ LAE, 32 Hiwd SD 7 v + (Fo) (% REMEES 50

PE) 12 OTSA (i) 100ppm Aiifix & A) (0. 2.5, 25, 250 mg/kg
RE/H) XX OTSA (250 mg/kg (AHH/H) +Hfk7T =74 (1%)
EEOKEE (AHEBE) L, BERLE 90 HRRICHHENCTHEREZ 1:1
T 1EMAE L, R, HER OWE 288 T 142 1 £ TR G- 2k L7z
BlZEERTHEL BT, HonIRE (F) (KEEMERES 49~50 L)
IZOWTh, A% 21 HICBEAE. Fo & RO G- % 127 8 £ THkf: L
BRI LT RN ERmENTWD, FORE, 250 mg/ke {A&E/H
BHRECBWTESARREOWHEA . 250 mg/kg (KE/H & O 250 mg/kg
RE/H +HET B =T A 1% B GEICE T F 8o 4% 4 BHO
EEOEENRBO b s SN TWD, ZDIEN., FIEICR D /NT A —
ZNZEBWNTHEERE DR G IZBE L 2B LTGRO b e oz L S
TWs (BR5, 10, 97), AZBES L L TR, KRBRICEIT S
NOAEL % 25 mg/kg K&/ H & 3 L 7=,

(d) Colson 5 (1984) M3 v FFEAFMRER (BS)

k@ Colson & (1984) DOIREIZ LAVIX, 4R Wistar 7 > b (5%
E 20 JT) 122\ T, RREEDIZ2> OTSA (0.1%) ZIREEHK G+ 5%
REL., RO H &5 2B L, ik 20 B2 EUIBA 21TV, JiE
TROIREKAF L OFREE (EAIEE) M OFAERE B 53R 320 S 1
TW5s (BH141), AZRBSLELTUL, AREIZOWTTRBROFE
AR TH D | AHEOREBRAARIZ ISV T NOAEL #3425 Z &
I TERWEHIET LT,

(e) B4E4E (1998) D5 v bRERSHMN - £ERESHHEHR (BB
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FIRDEALE (CYEF) DR 9 BB L W E 22 R Rl &
AUE. 8D SD 7 v b (FFEMERES 13 P8) (2. OTSA (0. 20, 100,
500 mg/kg KE/H) %, HEZKR L CIIAHECHT 14 B, s+ 14
AL OB T4 14 B OFF 42 AR, #EIR U CIEARELRT 14
AL UERE 14 BRIOZEWIM 2% CHE 3 B CMfilkn&s (8
NHE) L. SN REMWEHE 4 B & R&T D E#R G- - A5H
HAEBEIFEFEBRN LS N TV D, TORE, BHEic oW\ T, &
B, HEUN. ZHR. i K OWHEIZ BV THERE D512 B L 7251k,
RO BN o Tz STV, IWEMIZ OV TIE, IBREERFITR S
2o 7203 500 mglkg IR/ H B GHEZEB VT, HE 0 H O,
AEAFIRE S OV HEESRE MK T - B Z s L, ME 0 HAXU 4 HD
MEEATF IR EOREARD bz SN TW5D, BLEX Y By
Fix, ARBRICBT B AR AT IR D5 NOAEL %, BlEhdy il &
12 500 mg/kg RE/H ., RE T 100 mg/kg (KE/H & LTW5 (&K
127), AFEELELTH, ARBRICEB T 5 AEMBEFEICKRD
NOAEL %, #l#W) CHElE L b ICARBRORESHETH S 500 mg/kg
RE/H., WEW T 100 mg/kg (AE/H & EEHE L 7=,

(f) EXE4E (2000) 5y bEZERSHHER (Fi8)

FIRDEALE (CHEF) DRk 11 FEBE AL P E 2 A RS R
KX, 9D SD 7 v b (FHEMERES 13 ) (2, OTSA (0. 4. 20,
100 mg/kg IKE/H) %, HEWZ® U CIEAEIRT 14 HE. AZBECHAR S 14
A& OB T 19 HEOFF 47 B, #E2x U CTIEARELRT 14
AR ORE 14 B ORI AR CHE 3 H £ Cfilkn&s (8
WIRE) 3 2 5 AR N it STV 5, ZoREE, BlEiwic
DWTIE, KR, HEIF, 2. 2 RO E ISV THERDE D 512
B L7 Doz & S TW b, IREmic >\ Cid, 4
12, — B K QYK E N NG HE I DWW THEBR I D 3 51 B L 7= 48
RIFRBD LN ol SN TS, BLELY | BB YE X, AR
BT AR A TSR D NOAEL %, #lEWw CHfEkE: &1 100
mg/kg KE/H  BETH 100 mgkg AE/HE L TWH (W1 29),
AERES L LTH, KRBRICBT 5 AR AR D NOAEL %, #l
g (M) KOO WISV T ARRBORKESHAETH D
100 mg/kg AH/H &3 L 72,

b. PTSA
(a) Colson b (1984) W< v FFEASMHHER (Fi8)
iR Colson H (1984) DO¥EIZ LiiX, #EIR Wistar 7 v b (%

BE20 L) (ZoWT, *REEDIZN PTSA (0.1%) #iREEHR 5T 2R %
REL, HIE0 A o5 2B L, ik 20 HIZH EUIBA 21TV, B
ROIRKAF I EDORE (BAEHEL) M OISARZ R 5B Tt S 4
TWs B141), AZESE LT, AREICO N TTRBROG
AR TH D | AHEORBRAKARIZ LDV T NOAEL 2545 Z &
WL CTERWEHIET LT,
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(b) B&E4E (1992) OS> v FREXSEME - £ERESHHERER (FiS)
FIRDEAE CYEF) DR 3 AL W E 22 M s T &
UX, 8 Mmd SD 7 v b (FHEMERES 13 PT) 12, PTSA (0, 120,
300. 750 mg/kg (AE/H) %, HEZKE U CIEAShCHT 14 H ., A2BCHA R
14 AR ORECHIME T# 14 BEOFF 42 AR, MEosr LTzl
Aif 14 AR & OR 14 A OB 28 CRiE 3 B £ Tk b & 5-
(HNHRE) L., Son-REWmaiE 4 BIC T o RERGHM -
A AR RN B SN TV 5, FORE R, HE i oW T,
750 mg/kg INE/ H & HREDO 515451 10 Flod 5 b 2 FlO 53 RINEN R B T,
WTNLIHE 2 BETICERENEE LI L SR TWb, ZD1EN, iR,
PEIR, e M OB IZ B W THER Y E O % 51T B L 7 Z21kIZRE D b i
ol ENTWD, REMIZHOWTIL, 750 mgkg (AHE/H 57
THARDOIK T, WE 1 HOMAFREEORMENBO b/ T
W5, ZAUZOWTHRERF Y E 1L, 750 mg/kg RE/HOEHIZE D 4y
U SIS RE DB E K ONE D -5 NFE B I 23 B S 40 5 ATREME S
RIS E LTS, YLEXY | BB YE L, ARBRICERT 5 EH
AR D NOAEL %, BlE &k NEEW & 12 300 mg/kg A/
HELTWs (BH130), ALZBSLLTH, ARBRICEKIT 545
AFEMEICHR D NOAEL % | HlE#W &K OREM O W 1z 20T H 300
mg/kg (RE/H & 7HM L 7=,

c. OSBA
(a) Lederer (1977) M7 v FRASMHHE (B#)
TARC22 IZBW T HEIH STV D il d Lederer (1977) O#i5IZ
FHUX, MR Wistar 7 > b GefBEEE 52 L, #5424 L) (2. OSBA
(0. 0.1%) % . {EERMARMI P 28 U CIREFRS L, @ik9 H A TN20 H
W2 EUIB 21TV, ORI, s VRE & ONa i & O B2 N
W DIKAMAR, MMM OMEAFRE DR AR A 21T © 3R Ik ST
5o TORER. RIRARE K OB E EICEIT 0o T2, IR
NI K ERIR, M S O R D FZRE I ZEALAIZ AR B TR B D HEIN A3 FR D &
nN-EInTng (BE3 2, 139), IARC22 Tld., ARBRAEIC
ONT, MEETHLEMNEO LN TS Z Enh, MR Lo
T—F 777 bThHHREMEZHR Tt snTnd (B3 2),
AFEERLE LTH, KEEEOEFLHEADBD DL &3 25 K5
ARICOWT, MFOME Lo 7 —F 7 7 7 S TH D THEME 2 HEBR
HZENTERNEDEF LT,

(b) Colson b (1984) W< v FFEASMHHER (Fi8)

iR Colson & (1984) O¥EIZ LiiX, #Eik Wistar 7 v b (%
FE20PC) [2oWT, XEFEDIED OSBA (0.1%) ZIEEERGTHHE %
REL, HIE0 Ao E 2B L, ik 20 HIZH EUIBA 21TV, B
WOIRKRAIEFEORE (AR MO AERL R 555D 5 S
TWs B141), AZESE LT, AREICO N TR O
FNARATH D | A OB AR ISV T NOAEL 2345 Z &
WL TE 70 W Lz,
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d. PSBA
(a) Colson b (1984) W< v FFEASMHHER (Fi8)
iR Colson & (1984) DO¥EIZ X, #EIR Wistar 7 v b (%

BE20 PC) (Z2WT, RHHBEEDITZH PSBA (0.1%) #iREFHR 53 2R %
REL, IR0 B D&E- 2B L, iER 20 BIZH EUIBH 21TV, R
ROIREKAF I EDORE (BARHEL) M OISARZ R 5B Tt S 4
TWs B141), AZESE LT, AREICO N TTRBR O
AR TH D | ARG ORBRAKARIZIE DSV T NOAEL 25 ET 5 2 &
ITTE ARV &3 L7,

e. CBSA REU CBSA-NH,
(a) Lederer (1977) M5 v FREESMHHER (BHB)

TARC22 IZBW T HEIH STV 5 il d Lederer (1977) O#i5IZ
KU, YR Wistar 7 » b CGeFBREE 52 DL, & 5-8£ 20 JB) (2 ooCBSA
NiX o CBSA-NHy (0, 0.1%) % . LA 28 U ClREIR G L, 4T
Bz 9 H LN 20 BT EUIBAZ1TV, RO, e VR &k RS
BEOBEW TR TR OKEM, ML ORARRR ORI A 217 2 3
R FEmINTWD, TORE, BEEE (CBSAKGHELZRLS,). K
TR K ORISR ONZ K BRI, I S MR R DO TERE SR 2 BT AR
LI OEMARO bNZE SNTWD (B3 2, 139), IJARC22
Tl AR IC OV T B THEEDRRBDO 6N TND Z &b,
MERFRE LT —F 777 N THLAREMELZBEBRTE o E &R
T3 (BR32), ARBEESLLTH., KEAEEDOEREFLE DGR
D HNT ETHRRBREGEICHOWT, MFERMRE LT —F 777 b
THHLAREMEZHERT A2 N TE RV HE D L FHE L 7=,

(b) Colson 5 (1984) M3 v FFEAFMRER (HS)

k@ Colson & (1984) DOIREIZ LAVX, 4HHR Wistar 7 > b (5%
B 20 JT) 12> T SHBBREDIE N oCBSA (0.1%) X% p-CBSA (0.1%)
IREER 5T D ARE L., IR0 B b5 28 L. 4R 20 HIZ
# EYIB 21TV, IR DOIRERATEEDORE (KAt KOV ER%E
ROBBNEmINTWD (14 1), REESLE LT, AHE
WZOWTIEHRABROFEMARHTH Y | AREORBRBEIZE SN T
NOAEL ZiHMii 95 Z LIX T E ol L7,

(5) ZULILFE
D Hvhy
a. YORERAW=EARY /1 \&AER (LLNA)
Warbrick & (2001) O #4512 XX, 8~12 #iid CBA/Ca ~ 7 A (45
BE4VC) (2B U > (W 98%) DMSO ik (0. 25, 50, 75%) 25 uL
3 HEM B EEHIC /G L, &5 5 HEIZERET D RATY > Hiikbk
NEfE SN TWD, ZOFE R ARBRICBIT S v U o EC3 fEIX 75%
BMThy, BEThoTmtEN TS, (BH142)
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@ FHly
a. ELEY FEAVEIXOIE—2 3 VEER (GPMT)
SCCNFP (2004) O#mEZFIZKIT 55 HIZ L, Quintiles England
(1997) 1Z. BIT (& 79.8% (ZDIEN K4y 19.2%) ) (22T D Dunkin
Hartley E/LE > b CRHEHEE 10 JC, & 58£ 20 J0) Z#HWevF o IE—
va iRk (OECD TG406) (FAE 1[EIH 0.1%%Z . BAE 2 B H 20%F6
JERZJE GG, A 10%PAZER EREAT) 25 L T\ D, EORER. PAZERL
P RIEE 24 KO 48 B§filiE & B ITHRGHED 9/20 DEIZIGPESUGA L b vz 2
EMD, BITICIFHEEDOKRERIEERH L E LTS, (BT 1)

b. YORXERAWERARY U/ \EHEE (LLNA)

SCCNFP (2004) Oo#EEIZBWTHEH I TV S Basketter &

(1999) DI LA, BIT I22WThO~ 7 2% HAWZRATY iRl
BRNERE S TR DORERARERICE 1T 5 BIT @ EC3 413 10.4%
Tholo& LTWb, Basketter B, RO Y F 7Y 2 %A

(CMI LY MTD (IZ2oWTH M2 3m L Th D, ZOfE, i
50 EC3EIZ 0.01% KN 2.0% Th-o72L LTWnWD (BR71, 143)
Z &6  LLNAIZH T % EC3 A & VT AR R A EME A3 J8IC KA,
CMI 1358\ JE BRI (2 S 5 23, BIT 1359\ 8 E
s ng (Z144),

(6) ERMIZBITSHHR
® BEREICRIEFZENHMR

FEMERE AR DEFRII R E LTULTO LD elENnH 5, Inds. PERIEE
BB DM AR 2 2RO AR DS TARC22 (2381 5 5 HIC L uid
Kessler (1970). Armstrong & Doll (1975). Armstrong & (1976) (2K
DHRESNTND (B3 2) 2N BERINEE DT A 7 A Z A /W —KAN
HHEDENELZSDRTERDLEBZOND Z LENL, YHEIZOW
TIEIARFHMICEB N THW RN & & LT,

a. BEBEZE(C{RDEFIXEHFE
(a) Morgan & Jain (1974) O AFFIZE T HREESR— X DAEHITHRAT
IARC22 KN TARCT73 I281F % 51 HIZ L #uiX . Morgan & Jain (1974)
. T X ORI BT DEERCEER] 232 1 (B 158 il O 74
B (95 196 (B2 Fl R O &k 17 Bl) (ZOWTIEIIT 21T 5 2 &
MTERPoTmE LTS, WOND Y RAER] & Elh L ORI T~ v F
> T EAT o T A O IE BT R (B MERTNLRRIE I D 5B M R OVER IR JR S 24
O#ME) (55 35 il (B 18 Bl R O 17 1) 12OV CTIEMNT 21T
IEMTERMpoTI2E LTND,) I, BEMEOEHEIZ X 5P
NR— 2 DIEFIRT B 2 FhE L T\ 5, FOREE., 1EMEBZ 55
AN HWEOBEUR D A4 v i, BT 1.0, & T 0.4 (p<0.01)
Thol-E L TWWb, IARCU—F 77—, SBOEBEN AL
HEEBIOBEUCEE (F] : BRMEIRKEED 7= D OFOKEAHISE) Liow

48 LLNA IZ3WCTHAT U oo Hifie 895 2 VR BR D 2 40D 3 RFICHIIN S 25 DI 3 70
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FEMEZEAIER L CW\WA, (BE5. 32)

(b) Simon 5 (1975) MI Y Fa—tyYMNEULA—KFKT7A4S52 KMIZ
BT B HEEAR— X DIERxF EBREZE
TARC22 TN TARCT73 IZEBW T H A ST % Simon & (1975)
DB LUE, 1965~1971 I KkEO~HF 2— v VM (KRR b
VEBRLS ) ROe— K7 A 7 RN OFRTE OIFEEE 10 figk 2360 T
BEARAR 0O C TR BT LR & 2l S vz B AN MEET 135
Bl (BEIxtGe e Lz 216 BlD 9 6, FETC L TUNz 40 Bz D0 CTiEBRS:
A, 41 FHZHOWTIERIER G e o Te & ST 5,) WS
FZEF 1 BN D & 3B DEIE TR UWBED b IR R B O IRNE 218 E L
T, R OSEF OB MR TN~ v F 2 7 %217 o> 7o ibixt
PR 390 B (MAIxG L LB D H B 110 BNFIFELE L TH Y | 148 Bz
WTIHEZENME O -T2 LTWD,) 2, BHEOEXIC X
BIRBEN— A DIEFIR RAFFE N EfE S TV D, EORER, a—e— -
AR RFCB T 20y ) VHOBRUIAE S 4y XHIFIEIE 1.0 ThH
ST ENTWSIARC UV —F% 0 7 7 )L — 713 N T HEEI OB (&
BEE K OHARE]) (IS U2 AT IOV TT —H PRI TN &
FIENFEONRPSTEFEDOEENFEmE TCHLHLZ EEERML TV, (&
5, 32, 145)

(c) Wynder & Goldsmith (1977) MkE 6 #HIZH T S REESN—XDIE
151 %t BE B 2T
IARC22 KN TARCT73 I2381F 551 HIZ LiuiX, Wynder & Goldsmith
(1977) 1%, 1969~1973 HFDK[E 6 & OIFEPE 17 s (21T D Bkt
R 712 B (BME 574 B L OVt 138 ) I ONT M 3ZAEH & 4Rl
PERI, AR OVt (E=, HEEE OIS E) vy F 7 %&17
> T [ DFEBE R &2 FRI . HBHEIZ X D I9Be < — 2 OSER % FRAFSE %
Fh LT D, JEFID 9 b BN T HEEBOBEBIBRENH S IS
72163 1] (B 132 B L Otk 31 f31) & Jmbextifo 5 5 153 51l (5B
P 124 B K% Otk 29 61) 1o T, B EAATHBEREIOBEUI/RD A
v A EEOFEE (3 BERE) ICRMLZE A, WD 1.0 & T
o7& LTW5b, Wynder & Goldsmith i, 1 7 7 I VBBIEIZHOWT
X, KEHSHICEAS T D YRR E TR RN L b,
FNUDICENAMERRSH D E LTH, Bl EICB W CEET 2 L 1T
W CTHsE L TW5, IARC V—F 7 70— 1%, 17 fig%h HIE
Bl « XFRATRE L TWND Z EIZHONT, fllx Dffigk = &ic~vyTF 7%
1T TVDNENITOWTHIEICERE SN TN L2 fER L Tn
%, (BHE5)

(d) Howe b (1977, 1980) M7 T4 v aaRVETM, =a—7
FUORIURMRU/ NRADTMIZEITEH—BRAOR—XDIEH
pagiicl A
IARC73 IZB W T HAIHEN TS Howe & (1977, 1980) D

WAV, 1974 4 H~1976 £ 6 HICH X DTV T 4 v vaan
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BTN, =2—T 7 KT RNEO I RR a7 W8 CTHr o
Bt & 2T S B GER SUTJER] 821 il H B 632 B (4 480 1 K Y
Tt 152 ) A ONZ Y FHIER] & s i ORI TN~ v F o 7 %2 7o 7
[R5 D[] — B AL et FR 2 202 mmBEEIC K B — AN 0 — X DIE Rt
PEBFZE N S S LTV D, EDRER. I 500 N T HBEOEBRIZLR S
A X%, BT 1.6 (95%CI TRME=1.1), ZMET 0.6 (FEZAZRL)
TholztINTNE, 61T, BHECZHONWTEERTFOFTHEDT=D,
R, WRERATE, RSP, BUEL A A X v ha—e —HEH
TN~y T T EaiTolc e ZTA Ay XIF 1.56~1.8 1T oT L &
TWb, BETYHy U VHEEBEIER LI Ay XEEEREH LI 2 A, &
B ECE 2,500 SEAT OF (% 4 AEH] 42 1) T 1.5(95%CI TFRE=1.0) .
EREFR IR 2,500 SEEE O GZYSIER] 16 #1) T 2.1 (95%CI T FRfE=0.9)
Thv ., BEIM 3 UL o3 GZHIER] 30 #11) T 1.4 (95%CI TR
Ei=0.9) . UM 3 - OEH GLYIER 28 ) T 2.0 (95%CI TERfE
=1.2) TholzLINTW5D, 5T, FEMEBEREN 2,500 FE#E T, 2
o, BRI 3 DAy XX 5.3 ThHho7mL S Tuwb, IARC YV
— X TN —E, BIRE X IIERHRICR D Ay KO B HIZRB
T, SR A2 80D THEE L 72O BN HOW CIHREICHRE STz
WZEERERHLTWD (BHR5, 146), AFBESLE LTL, ARE
IZBWT, B N T HUWEHERGE O 84%13H v 71 U VD A OEEE
Tholol SN TNDHTED, NTHBEHEEE O o TR 1% it
LTCHRBENRPoTZ b KR F 2D TR L Tk L
THMEIIAR VLD EEZ D,

(e) Kessler (1976) KU Kessler & Clark (1978) MARILFETIZHIT
B IRk R — 2 D FEHI = BT
TARC22 ;TN TARCT73 IZ81F D5l T LiuiX, Kessler (1976) &Y
Kessler & Clark (1978) 1%, 1972~1975 A2 K E DR ILVFE T DI
Bt 19 Fak (Z BV TRz I & 2l <7z 1,300 Bl 5 6, ET L
TU =2 509 B} OV CHRIE TE o 72 167 Bl bR, fERA
17 U CiRBE L7z 634 Bl 22 U7z 519 61 (B4 365 6l e OVt 154
B & YELIER] & AFE. PER, AR O CE A~ > F 2 7 &7
HEVEA M U7 mbext R SUTRIBEAB 2 s =B 2R<,) %
T, A K DB — A DIEFIRH I ZE &2 ki L TV 5, Z Ok
B IR TFAZOWCTHREEIT > THEHE L2 N THWEHERIZ R D 4
ZHAZ DWW TIE, BEE OREICOWT—EMRN RN S ol &
LCW5, £72, o U VEBRICHE S A Y XHIT 0.7~1.1 TH-o 7=
ELTWD, ORI TRILEZIT) &, AN THWEHERICR S 4 v X
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HHNRNoTmE LTS, (B3 2)

(b) Armstrong & Doll (1974) : 41 552 FRUD T —I)LRIZE I+ B EE
H%F%ti@%‘ﬁ#ﬂt
TARC22 IZ817F 5 5 FHIZ Ziuid, Armstrong&Doll (1974) %, 1911
~1970 4EDA 7T v KR = — /)L AT Té%%ﬁﬁt4LOW
Tak— Moz L T\ 5b, ZORER, BELOLEOWT I
WTCh, ol U O TSE A ié%%%%t%@ﬁ@%ﬁﬁ@%
RITRD N7 LTS, (B3 2)

(c) Jensen & Kamby (1982) T o I—7 2B+ A EMEHE a3 KR—
M
IARC73 (28T 55| HIC LiiX, Jensen & Kamby (1982) 1%, fibkE
REDT=DY > B U AAEFEHEDN 4~5 (ZITHEN L7z 1941~1945 4D
T U= IIBWTHAE LEFICBT DEEEAIZSWT, £D 10
FERNCHAELTEBICBT2EN IR LT E 2 A, 34 LA FTOFE IR
A fERRE X BT 1.0 (95%CI=0.7~1.6) . %&ME:T 0.3 (95%CI=0.1
~1.0) Tholzet LTS, (BH5)

c. TOMDEBZEICRIEZHRE
(a) Auerbach & Garfinkel (1989) MDIEBLAEMIAZERZH N -BTEAZE
FAS32 (ZE 1T 55 HIC XX, Auerbach & Garfinkel (1989) I,
BEDEIZ DWW TRk a2 b Gl g 0%k, AR OFREE M OV )
AR STz 282 FI B DR DEALARIE A 6,503 Mk 2 A& L, AT
HERE OB & BEEB AT LR D28 b & ORICTHEBEITFED b v 7o
ELTW5, (B2 3)

Q FDthoEFHME
FAS17 2B 55 iz XX, NAS/NRC (1955) 1%, v H U %H (0.4
~0.5 g/ N/H) % 15~24 FMEBE L 72 R EE ICHEREIIRD b
Mol LTV, (BFR10)

IARC22 (28T A5 HIZ L., Stone & (1971) 1. FEHEHEORNT

bz e Lotk 975 Bl & | AEHERT O & 5 1k & e L 72 otk 247 Bl
DOWTIHEZ FhE L TV D, TORER, 1959~1961 4, 1962~1964 F K&
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N 1965~1969 H(ZHPE U 7= REBL CIEAR IS AN T HBRE 2 BB L T\ =31
7 U HE R O DM OREMER OB D a2 HEE L7-F Tix 14/79 5
(17.7%) . 26/115 5] (22.6%) KO 19/53 5] (35.8%). K&t D727
A HPE L7 F TIL 978 #] (11.5%) . 35/242 f] (14.5%) K& TF 141/655 13
(21.5%) ThHo7=L LTW5b, IARC V—F 77— X2 SR
MWOHDFHOHFEIRD A v Xtba 1.7, 1.7 KON 2.0 LREL WD, £
DX, MTENOME] OFRAERN, NTHKREIZEE L 72 fE o 1T
mﬂ%ﬁu5@@iﬂﬁbfm@mtﬁ@%wr1amom(mmnT%D\
B - BRI D @%@4ﬁx%h%hﬂﬂ%@u .8%) . 12/790 5] (1.5%)
T%oﬁ&bfwé IARC UV —% > 7 7 )V—F1%, W, HIPERRIRE, BRJE

FEPRIF M, A SRRERIREBIZ O W TIENR 2 STV RN & AT HB
B OBROBREICOWTHIRE SN TN s | ARBFZEHE 50 Tl
RO N T HWEHEROIGIRA~OREBIZOWTREREZEHIT Z LT TE 20
ELTWS, (B3 2)

IARC22 (2B B8 iz XX, Kline & (1978) 1X. HARWIE (WU 28
WA) U7zt 545 BlZER & L, YEIER] & ik H BRRFER O 2208 2
UNIZ 2D K 2le~ v F o 7B To %R (IEIE 28 & HE M) 308
B & 5L, o B U OBEIC DWW CERIR BIFFE A FEhi L T\ 5, AAK
@%@%@ﬁ%%%\ﬁm%%\A@&@?@mﬁwT\ﬁWkﬁ%k@%

BRI Do T BREER AT K OSSN TIE R D 7 28 3 M

RHRAFNZIR T DA Z AR > TWAEDEFI LV 2o 72
kLTb60;h%ﬁ¥%ﬁﬂ&01ﬂﬂﬂﬂomfﬁﬁﬁﬁﬁéhTWﬁ
WS, k& H IR O, TEEERE . WS NR ORI HOW T A RR VAT
4 ZEIRSHIC L VI ZITo72E LTWD, TOME, o b
IR DAy Rl 0.94 (95%CI=0.5~1.8, 3% 41EBUER] 30 ) TH-o7=&
LTW5, TARC VU —Fx > 7 7 —F1%, N THBEHRIER « &5 OB
IZOWTHHRE SN TWWnWZ & o b U o OBEE K OB (R
DMFIRTIN) WA SN ENTWARWT & YRR E O Rk & WERFE TR

ZIIARADZON 2 WEE TS BYICHRET 2560305089 Lz
HRRHRIZEENTODAREERH D Z 2L TS, (B3 2)

® FnMDE MZBTZIHMR
a. Yvyh!) U5E
Taub (1972) 1. JEGIHRSEZRILC, o BV VEHEDO ALK T
ROREBIUI I RE, HLEFEIZT LA — RIS E 5| & Z 97 7]
REMENDH D Z &%h%bfm@(@%1o\15m
IARC73 IzBF 55 iz LuiX. Roberts & Renwick (1985) 1%, & k
BHCY U U oA (001 g/ AN/B) % 1 0HBERSE, &
BOFIHERICRT DAL vy (v F—LORE) ZHAHELZE Z
A, RBREE B G EORICHRBREEZRD Mo LTW5D, (B
5)

b. Afi¥
Chew & Maibach (1997) ®#451z L. BIT (0.002. 0.01% 3 A K
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WY 7aeery 7 a—n 01%G8V 1Y V) &, REERBORH
w72k b 56 (18 kM) o EisIissic 2 HREAMT L, 38 HE X 4
HBIZHEZITV, BEE I3 3 BRIFALAT L, 3 HB XX 4 A BIZHE
EITH/ Ny FTAMNERINTND, ZOFREE, 0.01%LL T ORLT TR
JERIBEIEL T VA= E R LB ITRO ooz & ST
%o 0.1% DAL THIENZBEME & &7z 10/56 BliC S>WCHEB T 217> 72 &
A OB 9B E SN, D 1 BIOBBIERIGIZ OV T, EEET
HoT-Z b, TUAX—IGTIE 72 Bt L5260 THD &
HEE STV 5, Chew & Maibach 1%, BIT IZ 0.1% D C Rz & fill i
PHETHZ L, RRBREMTICBWT BIT IEEZFHR LARWD & 28
#@WLTW5, £7-. Chew & Maibach /%, 5I3& BIT IZ oW T DR RTE
(AR DIEGIHE OV F7 2 MZBET 53K 16 >\ Tl B a—%
Fh LT\ 5, EORER, HEsE., SO E., A & OBlE2R:
., FHRBRORFE & Vo= End D Z LG BIT 23R SRS %
SlEE T RDOHAELD BIT OBIEEOHEIZOW TR @S H ST
e, (ZH156)

ERIHITIRMEDELED

bED LY AT U2 6R 252005 R OIE & A SRt R AT
IZEDEDTHST=MN, B U VEHEROA IOV CEUNCHED /2
S, YEEBEUC X BRSO EITR LAy AR FEREEE R LT
t DX Howe 5 (1980) O Cartwright & (1981) @D 2 DA TH D &
EZZ2 bz, Znbd 9 b, Cartwright D DOIREIT OV TIHIHREE—AD
HETH IO BOL L BVHRBITH D, FLLFHFER—ADHETH D
Simon & (1975) K OX Najem & (1982) DOfiE TliA v XELOHE 284N
RO TNV, —REITIRBE N — 2 OFHE &/ N OfGREN D 5 L &
ZHNHD, —HAODOREEE NI @O EH, 2D DFERNLY Y I
VEOEBRIC L ABENESDORAEROB NI OWTCHEREHREEL 2 &
IR CTH S, —x AR ZRRE L& W TIEL, Howe 5 (1980) @
WETIEY v U SEHBEIC L ABEDOE DR EITIR D A v XD BT
HHEITWAN, Moller-Jensen & (1983) KN Risch & (1988) itk
TIHFAEREINIFED LN TELT, BAWCFET LR L Lo T D,
Gallus & (2006) KT Bosetti © (2009) OE Tk, FLLIANOFE % 72
FEDIANANR D A > XA OWT, Yy A U SEOBEUC B E L 72 8RR
O HILTUWDRUY,

Z DM DOREPIE AR B E P IEIAR DI OV TR, 47 L HIRED
DIRHET VA o TlE7enb o0, o B U VSN THWREOBRIZERE S
J DT M ONE DML DO BEMEREAT LR ZE DN % 7R3~ 2 /5 1345 H v T
720N,

FEDIALSMNAR DL L LT, Rl Ve K OV B AR PE IS FR 5
JEGIXT AP E N TSN TEY | B IZB8 W T 1.0 2 LFES A4 XA #H
HEINTWDEN, ZEERFIZONWTIHEMTOILTWRWZ & oy BT v
DEROEREIZOWVWTHERIN TWARWZ &S, o b U U HEOBRIC
KBREBIZONWTIHREZITH Z LIIREETH 5,

ZOIED, BRSO E LT, o b U VSO REERIC X
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II.

57 LIV —RUGO A REME 2451 L7 SN R S, TR S 7-0E
BIREN D OHEERIC L DB DO THDH Z L 2R LT, Vo b ) VEERZEN
5ORMPD H B, BIT IZDOWT ORI R JERAEMEN A S, 2k
FEJERIMEDR O b D L) REmRERBEICBIT AR TH L, KLEES L
LCIE, W7oy 0 ) VEOARHm E L TROBRS NS GEICBT
L BB B WK E L OBANEICB T2 EWVWERREEE 20 L. 20
LOBGAEIZBWT, B 2 BIT 12X L THEIEESN D BESIT 0 G
DLW LT, UIEERE L, SROEOEALZEE X, AEESLE LT
. oV VEOTI E L COBTUCHBW T, T LIS ORI
WO LI L7,

PLEX0BEMICHK¢T5 L, REESLE LTI, AT LIEFRMHARE
OO MR ENDIZ, o B EHIIHOWT, —RADEMICL S
M EOBEEZ T2 5T X9 ZRFHUISE STV R I LT,

—BHEMEDHETE

. REICB T RERE

KETIE. W (o ) oo bh] KONy oF U oA,
wn ™oV KX o h)orT7rEeE=un) &b, () HERECE
& (W1 A AL 9B )2 LT12mg UL F) ., FHFE - 5 E AR
i (WAL EARA T —2 1Y 720y U 2 LT 20 mg BAF) KOUNTA
i (BN Y 2 LT 30 mg LLF) ~OHBEE LToRM, X
12G) XV SR TNADTF 2T T ABEDON S R OVEEHE R, (i) T2 —
A 2T O R OB R E O RS L < IEGv) 7 b— 3— - F o T A D
BRIETR & WS T B CTOFRABEBD TS, (B2, 21)

NRC (1989) Oz v, KEIZHIT 2 1987 FEOHMEH DY~ H U
HNT T LRy Y o Y T AOAEERIT, FRER 12,800 R RN (K
5,806 kg) KX 579,000 7~ > R (K 262,634 kg) L5 S TWA (BR157),
ZHBHIZHOWT, 1987 4 () OXKEREEREAD 242 BN (B3H158)
Je N 865 HIETER L, BEHEREZ 20% EINETHE, o U Ay T A 0.05
mg/ N/H, VoV hU A 238mg/N/HEFHEINS,

2. BRNICEITHERE

EUTIE. iy [y ) A NZZEDF NI T A, BV LRIV D
L) (E954) 1. WEmEE (80~100 mg/L LA F). &% — M (100 mg/kg LA
). BEHES (80~1,200 mg/Lkkg) LA F), EX I« I Rx T 437U X2k (80
~3,000 mg/L XiF kg LLT) LW oo Rah~DOHHE L LTORMDERD 5T
W5, (B2, 22)

e ERAMKEREME (1993) 1T X2 EENZBIT D APERN— X TORMPEER
& (1984~1986 ) FHAMEIZ LAUX, Wy Ty BV sy A LY
oV N DL OHfE—BEREITZHTAS 0mg/ AN/H., By 14
v H Y] OHEE—HEREIX122mg/ A/HEENTWS, (BHE159)
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KM ZEEZ (2001) OWRMNMETEF A HRE I LU, BINZ T 2 A O5
g Ty ) AT EDFT RV UL, BT T LKA T L (E954)
O FmERAR— BEIE (MmO HEIE] X SR musnEERE -
FRAE)) 1X. ADI (5 mg/kg{A&E/H) W& INTWD, —F, SO
MK — HEREIX ADI 2R s EHEINZ D, RE, 7 07K
W7 F R8BI D THMEREMOERIE] X [XREMHUSINEERE FRRHE
THH LHEERBIE & O BAThil, £ ORE, Yk EEREIL ADI © 2
~51%THDHEESNTWD, (BHR160)

3. EAEIZHEITHERE
wnty Ty BV AN N FEPETIEIREETH L 20, HBEIZE
FOLERET =213, Wi Ty BV T RV oL KON TH o) )
DEREFIZOVWTITUTO LB TH D,

~—4w "Ry FFRICED h—Z N E ATy FRAET —DFERE. B
MWHEDY BV R TAROY ) COHE—HEBIE (Ve
TOAFHE) 1, 1982 4T 0.906 mg/ A/H., 1987~1988 4T 1.11 mg/ \/H .
1991 4£ T 0.859 mg/ A\/H . 1994 4£C 0.416 mg/ A/H . 1997 4T 2.88 mg/ A/ H
EHMEINTWD (BHR16 1), £72, 2001~2003 FDE R (fEHE) RERE
F R M OF 2006 FFEITE I L 72 iR O ik R 2 i AT~ —27 > RN R
v hHFRITED h—F N F A=y NRAEZT 4 —DfER, ROy B )
FU D LAOHEE — BEREE. 1L 02 A0 T0.19 mg/ A/H ., 1~6 5% T 0.06
mg/ N/BH, 7~14 5% C0.11 mg/ \/H, 15~193% T 0.12 mg/ A\/H. 20 LA LT
0.18 mg/ \/H &SN TS (16 2),

—J7, EREEN— A TOEREMRERS R, ™ Ty ) oF Y
U] KON Ty v OHEE— BEIREXZENZEI 2001 F-F T 2.68 mg/ A
/H 10} 1 0.0015 mg/ A/ HED 2004 4 T 4.96 mg/ A/ H 19} ) 0.0017 mg/ N/
HU) L XhTngd, (163, 164)

V. EE#EFICZH T 55
1. JECFA 28I+ 51
(1) ¥vhy%E
1967 FEDOF 11 A IZBW T, JECFA X, o b U HHOREMEIC DN

6 230 hrSWE SN, BRSSO Mg BERFEE FAHWE. SEHRMY. 2 v X%) I8 70 honfEbhic—J7,
ABSHETSE bbb o-EHEEL T, 165 2RI E LTOAEREETL, 2B 450 1 NEWICHEA S, &
MDIEFEREMOBILD 25D 40% EREL T, HHERA T3,

4 RBEICRBNTT 2—A VA LOHWENIFHE, Fi7 L a— B0/ EHREHRENIZE A L TH D & OERERNS, 34
MHAF 10 Fon#E SN, ZORMBOFEMNMEE IV v ) o Y U ABEOFREHZIAWO N DO EHEE L,
WEBOK %D 0.1 MR E LTOAERLEEEL T, BAHEA TV,

18 390 br AR L SN, ARMUSO RS (FRFEE AR, fENRINS, A v $5%) 12/ 100 s o3fEbhic &
HEEL T, 290 hoZ2imh e LTOAEREETEL, 9450 1 3 EDITHER S, EYOREERZMORBHD 2 50
40% L E LT, FHEh T35,

9 FHREIZBNTT 2 —A V' HLAOHREHIFEE, #7 L 2— L Eo@mREHRENIZE AL TH D & DEMERI S, 31k
MHAF 20 bR HE SN, TORMBIFELNAFE IV v Y o Y U ABEEDFEHZIAWO N O EHEE L,
WMEROH %D 0.1 b Zihte LTOAERLEEET LT, HHEEATWS,
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THHL, oY > (1% ; 500 mg/kg ARE/HAHY) @ 36 @M KON 2 4[]
DIREEH G- TT v MIHEEZENRAONR»oT2Z b, oy U IS
FOF MY TAENRRE IV T AHEICOWT, TESE4E ADI (unconditional
ADI) | 0~5 mg/kg (K&E/H., fFrEM@GRMAOAICHEMA TS 1544 Z ADI
(conditional ADI) | 5~15 mg/kg ABH/H AR EL TS, (ZH165)

1974 DO F 18 ME/ITHB W T, JECFA X, oAV o F MU A 5% X%
THWREEE NI EAEEZEG L 2 DORBOLIIENTT v N OBEIEE
NHEREENTHWDERN, ZOEMOIFZIXY v B U o UI ARSI LD k7
B RH pH OZLIC X HFEADTEAKSTE) ICLDbDEEZXDH T ENEE
T2Vt LTWb, 72, RFIEXEIMETOY v U AAEOEEEIZB W
THAUCARMPOLZEEMENHE S NI, OTSA 1TV v B U UHEITE K
6,000ppm ZH INTWD EDRENR I, BRE LT, JECFA X, i
BISECEIE L7 ADI AW Ligh -7, (1 2)

1977 D F 21 BISEITBWT, JECFA 1L, TEWNEBEME MO Bt
AR 3 MITHBWTHET » MIBEMESE R AEOFERBEMN b E ST
WHD, ZORBRITEICOWTOERIFERPAN T+ THLZ 2Lz, =
NH0 95 2 REROWRME DT D54 THDH OTSA ITHOWWTIX, £
B TIET v MIBEMIESE 2538 E S 3, OTSA NEEN TRV »
VANAZ Ko THEBEMERIIRAETHZ 6, OTSA BHET » N OFEPEIEE%
EDRKRE Th D AREMHITERE SN, 7 v NSO W L ShOEFEIZ S
W T D ERAFE D APERER TIIBEBIES O R AR O LV & Efnm it
BROFEFRIZ—BEDR R NIRRT LD | REFIE IV TWRWIED AMEAHE
MIDAFIEST D A[REME, oy B U VRN A T ' — X — L UCTERT 5 AHE
PR OEHEOY > I U PR R Z KT T ATt e s v, £/,
TFICHERIR BB 2B & LTESRGEIC L 5. B AU 2 7 130 L 7220
& DWEIZOWTIL, ARV A XOHIKI, AN AR 0O A e 4 5 o B A
NI SNT-, 29 LB 2mRAIc kv AU aEni=n, JECFA X, ¥
v Y RIS OWTENETO R ADI) 0~5 mg/kg F&E/H A T
ADI (temporary ADI) | 0~2.5 mg/kg (KHEH/HIZZE L, FrEHEE M HO A
W23 L Cunvie TSR & ADI (conditional ADI) | 0~15 mg/kg A/ H %
BEL7=, (ZH10, 166)

1980 4E D 24 [MIEAITHBWT, JECFA IX, ¥y H U UHEHER & BEMmE S
AR E ORNCEIEMENFTRD B EfERR L2 EL OEFAFIE 2 OREIC
BMETAHELDD, o) VEIZOWWTOT sl Z W73 08 AR,
E R CTOBEMEREIAE A D = X LT 2RBREN L2 T LT Rned
LT, BEADI#EHOIEE #1T-7=, (B 16 7)

1982 FE D 26 HISAIZB W T, JECFA 1%, BEOEZIE NS LT
HRIZOWTHRE L7220, 2D OMZEEOFERN Y~ 4 U FEICBE L 7= Bt
IS D FE AR DFEL & 72 5 & O Tl Efam L7z, JECFA 1L, B & ADI
WHZ 1984 FE CTHEETHZ L& L, WETE/ VT 7 (FAS1T) ZAERK LT,

(ZH168)
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1984 fE D 28 [HIEAHITHB W T, JECFA 1%, Afb5:., ANEhRE, Eixilt
FOYERICET AT —4% ., IROBEOMER E T B U VHEDREN BT B~
AT ARG, BORA T e — IR NAME L L CDY
71V HAIZ BT 2 BRBRAS R DN 7 N ERER L B R AR LB T A H &K
JSBERZA LT B0 T v "EBAMRBER S W o= H7- 2 ERO
e &%) 72, JECFA IX, BEfF O F A B3V > 4 U HEICE G MEIT 72 <
FENEREITHET » FOBERICB T 2 v ) FHASDFED IS BT AR AR
RHLDTIHRNWEDRMAETY £ L=, FENERMHZE S E#HRBRICBW
TIE 3% L HIRETHE G K 0 B & 7o ISR AN 338 o b v, 72, H
NS OWE & 7~ Bl ClI— BRI B W T % IRRE (KRBT 1
BEREDO B DOFRE) (2 80 BEBIEE R AR MARD i Tnd & LT, JECFA
I, 1%iEEE (500 mg/kg RHE/HAHY) Z NOEL & L, %> h U L IFONZTED
TN LM T N AR Y T LRI OWTEEZ V—7 ADI0~2.5
mg/kg KRE/HZFVHETHENTEDHEL, BEFE /77 7 OfiE % ERK
Lz, (ZHR1609)

1993 AEDF 41 FIESHITBWT, JECFA X, o B U VHEITHOWTERD H
iRz £, (BER170)

1) RINRMRGHABROMRNS, v o) o F ) U LAOKREICEE LTz
AR R AR B IMER X1 ~ MICEFRR b D TH D, BNAA =
T— =R E ORI O IAFAE T I T, Hr A= L 288 D3 5 D
BOFAETENI AR R TH 5,

(i) ZEENOAEFZMZ pH &M FIZB W UIIFIETRTOV v A U VR E
AF e UTIEET D, o B Y X DNAICHET 5 X 9 &8
PEFES AME & JERL L TEB ST, in vivo TO DNA #EEMEITERD HT
W, By B U AR TTIERMEREHA IS AT S vy, — 7, %K<
D in vivo X N in vitroidBR CR.ONAY > U o R o ADY AR
BEBBRECOWTL, BBEERGIZI DKL L TOA 4 R
fricksabotEBELoN, oy U T MU U LAEHANWEEHRBRS
BN ARBOMEREFEL TV D,

(i) BEEFOERE B LE) OV v Y JHICE DT v N ORKBBAT
ORI AN R N AT 1 — g A LE R ST,
JREOF N T LA F U REOHEME DR pH O ERTHDH, Zidh
o) IR O SO TIER S MOAREE S —EDO&RM NIk
TBEMRENA T eE—2 a UEMAEZHR L, REBIT LR R ORAE %
WINESE2, AEEE 0T R v EOMICR BN D IENIEN AT
nE— g SAEMAOEIT, YA AWIEIRA A DOIRPIREIZEE LTV
VAR

1v) BEFEOMAOH T, ag-2Z 07V U BEPEZ I AEINCE S LT g
EHE(E SHED B DIERY,
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(v) HoB ) CBEREREG LT v FOHBERICBW T, RIEIEDRK
b7z A BE SRR & T o 72 2 &8 Ko TP & O TR B 23 e
S, THDREBERES O FE AN B G- LTz &9 2 R FARGERL IC D W

TIE, IRERRFEILFT H TR0,

hﬁﬂ%lf@%%@fﬁiééﬁMSﬁékmimmgﬁém(m
AN

JECFA X, BV F NI U LOEEIZLDHET v b CTOREMIELS O3
M EZ e b ~OAF— RFE L TRMEZAT O Z L IX@U TidZen e L,
JECFA |Z. ADI OFFHMliZ#47T 5124720, EaiZHhESI =Yy o F b
U LIZHONWTOT v k& v RIS 7z 2 K IR 53 BRI\ T
T5%IREHR GHEE CIIAEFICHFEREEN R ONR P27 b DD 3%LL LD
IREFE GHECTAR AT AL — 2 ADPRE 72 < &L GREFEOEINZ 11 5 £y
DK RERINIHEICO) RN Z &b, 1%REEE (500 mg/kg
KE/H) % NOEL 9252 L3I THD E Lz, & 26 BISE THEEIN
7=V E#REER (McChesney & (1977) @#45) T%H NOEL 500 mg/kg K
H/HMXSELNTWAZ L E5bE, JECFA X, Z4f2%# 100 2 L, v
VDoATNZZED TN T LG, TR ULEROT ) U LD 7 )v—T1220
TADIO~5 mg/kg AHE/HAZHELTZ, (W23, 170)

(2) Aflith) MA
1979 £ D 23 A EIZBW T, JECFA X, FEEHMIO—BE LTMA O
I 2T TEBY, 7V R 7= ABIZONTD T v RO~ 7 2%
EHRBRICB W CIEERAROHEMBPRE O Lotz b, 7y b
115 H F'Eﬁift%ﬁ BT %5 NOAEL 0.3% (#J 150~300 mg/kg IRHE/HAHY) %%

IZVBE 1L EIEAIZBWTRE LT MAIZ DWW T O+ & ADIJ0~1.5 mg/kg
M@/B%Et ADI C LCHREL,. B/ V53 7FZWMVFELDTVS, (B3
1. 171)

2005 HEDF 65 [HEEICBWT, JECFA X, 7 b7 = VEEHEKR T L —
TICONWTERLZ MM E T > T D, TOH T, MAIHESZ 7 2 112y
D HOD, KETO MA OHEE— HEEEK 3,800 ug/ N/H Y%7 7
A DBIFFRE (1,800 pg/ N/H) @B L, 7>, MA ZFNREREOHE T
RN EDS . MAIZHOWTERID NOAEL 12 5 < MMl 21T~ 7=, #
DOFEF. 1) 23 MIEAITB W TEHRIE S L- ADI OFRL L 72 -7~ NOAEL 150
mg/kg RE/H &, KETOHE — HEREZ{LE 60 kg TRLTHEHIND
63 ug/kg KE/H L D~—T 2349 2,300 £ 725 Z & (i) DNAEEREBRCTO
BEPEDRER IO THHAE TR LN LD TH Y | HEHERN 2R T ETIH W@
R B CHMEDRE NS S TWA 2, UDS RERTIEatts Shtwn
5Z EnD, JECFA X, MA (ZBLROEBE L ~UZEB W TEEMEICBREE D

50 JECFA IX, A KR Oz A BBEOHER Y v Y U EEICIVHAEEINZZLICLDbDEHEL TN D,
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2.

3

26T HDOTIERNE LTS, fiEs LTJECFA X, MA T2\ T ADI
0~1.5 mg/kg AE/HZHFFI 5L L5, EBR72, 172)

IARC 25T B EEM

1979 4 3 H, IARC UV —F 7 7 —F1%, FERBFRH B O HO—E &
LCH oY VHICOWTORERELITV., TOPFT, 1) —ADIZBTD
BEMEFRE N /) A7 DRI SUL— 8OV v B U VEKEEREICBIT S
BEERE DS A U A7 OHIIMO FTREME ZHER T2 Z L1XTE RV, BT — 4
NOIXT Y Y VENEE A R T80 ) MARFEHLIG O N TE BT,
F72. 8 hOZDOMOEALORE &V 1 U BB E O RHEMEIZ SV T O S
ZRiEp, G) mAEOY v B Y VENET v N OREBIT LR TOEERA S
NS H, MEREZ »~ N DRSPS W TR D AMEOIER ZRES TS 52 &
IZOWTIE SRR H 5, (i) ~ T A~DFNAMEIZ DN TOFETIZ & A
E, Gv) 7 T OTSA R0 &5 L7z &2 DORNBAMIZ OV TORELT
FEAERW, V) BEFET —# 001, Ty B VHEICEFE RO LL
DRI > BV AFAORENAMEICHF G L2 ERRB I D & O
HBAEARYELDTNDS, (B3 2)

1999 £, IARC V=% 77 V—1%, o BV F M) ULIZHONT, £
DEGIZEVIRFPCTAEBRINTZY VBTV T A EA TRTE ORI E M K O
AP TR & 5 FE DNA SOSEDIEEFIZ L - T, T v MNEMBAT LRIER
ZRlEE 9 EhEm Lz, IARC U—F 7 7 —7 1%, UkEAEFIC OV T
WX, B RO TIRARIZEVWR S D70, B MTEESIT 6D H O T2
ELTWD, ZOERIARC £/ 77 7I12BWT, %> U U HEHIE, [Saccharin
and its salts are not classifiable as to their carcinogenicity to humans (Group
3).: & MTT DHEBAMEICOWTHETE RN (F—73),) EoEInT
W5, (ZH5)

. KEIZH I+ B

KENCEBWT, oAb ) UHEIE, 1971 F£F Tliinbw b GRASWE ThHh o 7=
2, 19714 6 HlcWbw b GRASWE Y A M LHIBRS 1L, BER MBI
HIOHEIZE S, 20— HEIES 1 g UL TIZHIRT2FOHEN L b, (&
2. 173)

1977 4, FDA 13, BWMEEMMEVENEDT 7 =—5E (ZeE27HME+ 5 Lk
T2t FUTEMIAR D AR TRV AMENRD bW EEZ RN E LT
AL RORWEEZHRE) ICHESX, Yo VEORMME L COEA%
LT AHBEEARE LT, KEH#ESTIZ, FDA OW v b ) A EHEREIC
DONWTETZ N7 A (HEEIR) BRI, DRBREEICHDIZ>TEZ N T A
DIEEPMTOND—TFF, Yy B U VHEELRMEIZENY TORD AR DE
ERRNB/ETONT B2, 174),

ZDH. VoY) T P UL KDHET v FIEMEIEE O A NI AR D %A

IZHOWTIEE MZEATE 20V ENREIZH OIS, 1991 4, FDA 134
Xl 1977 FOY v U U IEHEREZMEIL7 (BR2, 174), 2000 4F
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5H. NTPIZX > T BERAWE#HRE (Report on Carcinogens) | # 9 hiRASELY
FLHbHiL, DHHS bR INT-, UZHEICBWT, 1981 4F71 b b R
MIWIETH D EEHICHESND ] bOL LTHEHINTE Ly U U
DHIBRS 2, ZOHEIL., 7 v MR LIV REMIESE O AR N2 e MBS
BHEORVMEABF TR IS L SN2 EICES O THI LEENTVNS (B
2, 175), 2000 4 12 Hi2id, BROBEEFIRBHMN T ZHIRT DIERIC
KEENEL LT (B2, 174, 176, 177),

4. BRINIZE T 5 EH
(1) ¥vyhY 58
19774, SCF 1%, JECFA |2 LBV v U EHIZH>WTo EE ADI) 0~
2.5 mgkg KE/H A2 LT 5L Lz LT, Ro FREAHE LYy B Y
VHEORRSHEERIET D I ENMETHD Z L. 3L TFO/NEHOREMLIC
WYy B ) VEEEATARE TRV L BTV ) VEER DA EE
HEZ\THEYNZEI 5, U Lo TORNEE OGO~ 1 U U FEE R R
TRETHDHZIELEVHSTEREZIRVE LD TS, (BE1 7 8)

1984 4, SCF (%, 1977 1 ZFF LT E ADI Z#ERs4 2 L L Lizns, =
D—F T, SRR EGI X FEMR L. 725 A3ME O R BT 2170,
YHEHEADI ZRETRETHDLHE L, (BHRT)

1987 A4 K Y 1988 H=, SCF (%, Hii-7ealBiisE BIC O W TRETZ 1T - 7273,
W ADI OEENMBEE 25 X5 g n &l L=, —J . SCF i3,
T N FEAR OB EES O R A IMIES LW ERHL NI -
7o& L.y 1977 FOMtGE0 Y > 1 U HEEBEIRICRE 2 B 5 OB RIZ SN T
IIRIEY LT 5 Z LILTE 7 & Lz, £72, SCF L, "HE W & OMSAEEIC
BIFDRBOKEZONWTIRBARHETHL N, 29 LR & 58Iz
G LT- g e @ik T 572 NOEL 2 L ICE & ADI AR ESN TS Z
EEND BTN B U SSEEBUC OV TRIBINCE S 9 2 BRI 72
WHDEHW LT, (17 9)

199546 H. SCF X, TOEREICBWT, vy B U VHEHICHOWT, #HlE
PRBR K O OISO N T A Z Ml L CIRO BEEZELD £ L9
Tb\éo

(i) NLARZ—ZRAWBEER : Althoff &5 (1975) ICXHNLAZ—Z
7= BR D1, FAS32 THIH N/~ T ALY v EHW =Y
VEINZ DWW T O R HRER CIrBE IS O R AEINTRED STV,
INBAL —Z AW E 2 5B OEMIIARETH D,

(i) Sy FERTOYyH) VEERERE RPN OAL T U RED
FEMEN R pH O EFH B3> B U VR ONEDOMOEEED T N U 7 L
WCEBHET v MEMERN AT e ET— a3 UEHORBICIINATH 5,
BE O BEMALE, RIEER OREEF O A iR (FK) Lo
FHEEGEG LTS EExLND, 2L, oy BV F MU T A
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(iii)

(iv)

(v)

(vi)

K27 v PHAERBENAA =z —2 3 ERAOERIZOWT
EHALIZESN TR, 2B, w7017 U o0 TE, £k
BRIV RED T » MIBWTHIRBER O AN R ol 2
Emn, A B EMER TIE/AR W &2 Garland (1994) (I2X -
THLMNZENTWVWD,

Sy FNERESRAEMOE FAOBLESE : & FoIlE, M7 v b, <
U A CorAERMRE 2T T BREm 2 5T, ) . NAAZ— R OY VI
BWTIE, oW Y VEOEHAERGIC K > THEMERIIFHER SR
W, FRZ T RIZOWTE, oy BV o N O AKX DHET v R
~OERIZBWTZ VT 4 v St B R EE L SRR b7
b TnWb, oy BV HHITE NET v FOWTIOAEKENIZIENT
LR EZ TN Enb, e hET Yy NEDTHYy Y U F FU D
LG X D BEMESEI AR EZN S D & T X, ZiuiEoz=EIc &
HHOTIERL BN TORFER - KICOEIZL DD TH D L
ESIND, BT v MEMEBERAEEMO e F ~OBEMEIZ SV TIE, £
N5 EEFBZICWNEOD, ENZRAMEICSFETE TWRNT &
5. SCF . EEAW L TY v h U I L AREMIEER AR INZ Y >
BV D ADI O EICBWTEETLHZ L 2T 5,

Sy rAVEZHARITHEZSHERIZCE (TS NOEL : Schoenig ©

(1985) 12X %> Y F MU T AIZONTDT > & Hnz R
(20T BRI DHET v kN OREDUEEF AN AR 5 NOEL X 1%
JREE (500 mg/kg (AE/HAHY) TH D LiEiwmT 5,

BIzEYE : Tv 1M =—X - "A XX —HEEEMIEE (Kristofferson

(1972). Abe & Sasaki (1977). Ishidate & Odashima (1977).
Ishidate & (1978) } (X Ashby & Ishidate (1986)) K& OVb kR4 I
kg Es#& Y o 738Kk (Chang & Stacey (1974)) % HV 7= in vitro#k
BRATY v T b U A EEARREFRIERNED 5T
WAHN, WIS EREROAIZBWNTTHY . HEHIBZELA
I RN L I RAMERICE D b0 THDE L EZ NS, Yt
KRR AZEEL 45 in vivoidBR CIIB E WIS TP ET DR RN EES S
NTWBEN, b ORBRO I IX R M 2 &8 3 DR E NV S
NWTWCHEERMIREZITH) Z ENRER L O L H D, TXTOBEMLEMNE
AR RICOWTEHLOEAZEET LS L Ty B U VEPERTICH
BEERT 28 BmEWE TH D LITB 20,

EFHE : BEITDOL E=— (Chappel (1992) K& Elock & Morgan

(1993)) (2 XAux, ANLTHBRE (B> B Y U5 oflEes e b
BEpess s A & ORI EMIZ R H STy, Elock & Morgan
(1993) 1%, 1992 H-F TITH#E S A AEFIR FRAFTE D3 XTI DN T
ABZT TV RAEAToTofER, MHRHEREIX 0.97 &1FF 1 IV EIS
ol LTS,
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LLEX Y, SCF X, Schoenig 5D 7 > k& HWc Rz o3RIz E
BRSSO AR D NOEL # 52, 28R4 100 L LCH v h
VoF s U LDADI % 0~5 mg/kg (AEH/H (> Y & L T0~3.8 mgkg
RE/H) T2 L0NHEUTHD EOfmatiLiz, (Z180)

(2) A#E# BIT

1992 4, SCF 1%, B E AL ZER & L TO BIT IZ2W\W T, BE
TDI % 0.02 mg/kg KE/H LFZEL TS, (1 8)

2006 4= 11 H, EFSA Ol 3 UL, ISA BiiiRY > B U v 2m&E LTz &
Z AERIRIZ BIT Y 40~800ppm O#ifH (FE#) 200ppm) THENTUW= L
DWEZEID DO a2 T, Yoy ) VHORMYE LToO BIT (12
OWTEREZRY £ TW5, EFSA Blof L, (FLEEE SO Yy
EAREEFHEMEN In vitroiRER TR O3, 2 DO - 2812V THIER
#AT o 72 in vivo iR TlT DNA G755, BIn F28RE EFH ML YLt
RBEFEEONTHHRD TV RN & | BIT ICE s EME OFELE
RO LI EfERR LTV D, EFSA B 3L, E4E vy bW ZRER
EIZRBWTHED LN E END BIT OERERIEEIZHOWT, Sy B DR
fi & Lo BIT #EOFGIZEZEE S5 & O TIHRW &fkim L T\ 5D,
EFSA B}5,% /L%, SCCNFP THWH L7z 28 HREI LN 90 H Mo iE#HE
MR T NOAEL (FhFh 12.63 mg/kg (AHE/H . 8.42 mg/kg {AH/H)
B L., REMZRRBRYIMAZE L T, BIT ® NOAEL % 8.42 mg/kg A
[HEHRIRTZENBEHTHD E LTS, EFSA B3 V%, ZhE THlE
SN EEAEE (800ppm) @ BIT 25ty U o ZH v ) U HHD
ADI L~b (0~5 mg/kg fRH/H) TEILL-%E. BIT OH#E— HEREIX
0.004 mg/kg KE/H 2725 & Lz, Z O&EIT EiE NOAEL ©#J 0.05% (9 2,000
D 1) ThHY., HIRY A Y o BIT B ILES 800ppm LY Hix5H
AR Z En D EFSA B2 3 v, o B ) o BIT I2oW T, =
NETICREESNEZREEEL L THoT-E LTHLEEMIIBELZ L6
THOTIIZRW & L, BINZ B, EFSA TOFHMlifER AT T, W
v BV VB OLIEIZOWTHREZ1TH & LT-, (1 8)

. EAEIZE T B

BONETIE., ™I (o B BT A IIREBETH D, T (¥
TV F RY T A AZHOWTIE, 1901 FIZHIDH TEOEM (JRE Lo B it
THEEBMOFTE) MFFA] i, 1948 FITIFBUTR MG AEEICBIT 2B EN 2
ENTWD, HUOEMM & L TiE, 1961 Il T~ U v BNEE (5
2—A U HLUNOEBTHER L UL BR0,) ShTnbd, (BE2)

KETI97T1HE 6 HIZWbdd D GRASHE U X oWy 1 U VENHIBRE L
T2 EEMNL, BORETIX1973 4 A, oV F MU U LO—EELA~D
AR L, YBFORBREES 12 FORTEIC X 0 R ER O 2%
F7-bDIRVERHTE s aniz, &EH2, 173)

1973 4 5 H. FDA 234 > 1 U HHOM RGN BE 3 5 B e il 2 NAS O
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BEHMEN DL ETORIERE T2t 2R L2 EEND, HFE 12 A, BAE
BEMREAEFESENE - NIIWE RS CY8) X, o 1 U UHEIZOW T, FDA
Tz Rz 53D NOEL 12 22 424% 5 500 23 H L 72 1 mg/kg A&
#H/H (JECFA TEHHN- ADI @ 1/5 1Y) 2B EHAEBRELTLEED
2, BB ZE L TR O S &2 OGIRT 52 L & Lz, ZOEETE
BREICESE, (o BV b oA KOEORAIZT- S AE, Rl
T HORMIIEMAT S ECOFEMAERE, o h U ) ROZEORAFIZ T
2—A U HAMEAT D ETOEREERLILEN T, (BFE2,. 181,
182)

1975 4 4 H O BAEA RN AR ES B - e RS (4% X, JECFA
WZ X BFHll, B-AEICBWTCEEINZT v FEIEBEEFEEENLY ) D
BRI A I BT B Refid il s vz & L, JECFA @ T K& 25 1.0%
CRERE 100 BRI L ENRYTHDLETHERA T L, FETAH
256 H, [y BV U oA OFEREENIESNTZ, (B2, 18 3)

V. BEm@ReETm

Yo DY INT T DN WEWE L LIl GG 2 ATF9 252 LT TE
ole, LLRNG, Bkl IR L DR THLY v ) V2D LNTEIN
W& LTOMMRHZBWTIXZEDOMDY v 7 U A E FRICHERTH 5 BIRE X
JISLTHEGICY v B ) r2ERT L LHfEESND &b, AZBERLE LTI A
AT G in B O EVERHEIZ IV T, By U A ERE & U 7oA BR G ek
MW TREIINCHRET 21T 9 2 L IEFEETH 5 LIl L7z,

Yo O EILE T, R ITBE TRIREND, ROk Ly Y v
BT MAEH TSR EIREISE LR, M HD o< ) EiEET 5, &0
BeH- U=ty U HRITHERE - SR EICoA L, 2 UIRBEIERD F £ RICEIRE
WA X0 RPICHEEE NS, B McBW T v U VEICERBMITRO 5T
W, o 1 U VORI S EICRFICHRE S D, OO AR RIS
DONWTIE, o VHEHOTRIM E L TCoRICBWT, ZeMicEartr a8
HE b DT o7,

AZEERELTUE o h U CBITAERIZ L » TREE & 72 28wt <
TNOIZEEND & SNDHMIITERIC L > TRERMBE L 25 X ) st
DFEUIFE STV WS O & L7z,

AFEEL LT, D7 & B IBIE ISR IBE OB S DY >~ B U ) b
U LDOEGIZE > THEZ v MEBICENAMEDRBD G &l Lz,

T, o VT R OAT, A= — g VALEER LTET v N EEDERER
IZX LT, BRATaEe—ra U MEREZETHAZERHESNTWHEN, HET » b
IZX L TR I TW ey, —FH, Ty BV DA T ARy ) v ofth
IZEBWTITZD X S R ERIFBIZE STV,

NI REDP AT e —a AMERABFICES L TnD &2 oM
e OGRS ED R, o BV o F N D AOFRGSIZEVFERIND HLOD,
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RN > B Y A U BDFEET D OB TIEFERE ST, IRET D M oMk
WZRBESN, Yy h T MU D AUAOFT Y U AEOREICL > THFEREIN
LEATHS T, BBV v U AOHET v MEBIED A DTERBEF 2BV T
I, RPN U O ARE. IR pH, HEZ v MEEDORT A B, FRREOREEN
REEND, L, 7 v NUSOBYFEIZ DOV TIEH SR RN AMEZ R iR
FELNTELT, T v MIOWTHRMIC L DEZMEOENH D | Z OB
MINIIRF DY Dy VoA F o ZDHEDDEBETIIRN ENRENTND D
END, Yy YT N T LAORET v MEESAMERITE MIAMFTE 20D
DEEZT,

—Ji, ZFOMoEEE LT, BIEOERE O BEYIME G ST v hEHWE
HAIC O 2RERICBWNT, Yo bV T b UL 3.0%RGEEO M CEEEED
T Z D Ze WIRERINNE] & AR BB OB PO Ty | AZER L
LTI, 2N 0L MEHEGITERT 28 EZL . EDOTOHETH S 1.0% (500
mg/kg KE/H ; v H VU & LT 380 mgkg IRE/HGY) &4 v ) U HORNER
H3ME4% 5 NOAEL & 3Hf L 7=,

F72. PTSA LISAOY v 1 U VORI HOWTIL, BEEA~OFEITHE S
TV, PTSA IZ oW T ORBRERE CTIE. &IKAED 120 mg/kg K&/ H & 51
MOHEREZ ~ N OREPRIR CRIEMGEGIRBO LN &b, ALZEES L LT
IZ. @ NOAEL I% 120 mg/kg (AHE/H % FRIDHETH D EFHMli L7z, LvL7AR
N, M ETHEINTZY B T R T AZOWNWTORBERZENLD b
PTSANREZL EENnd B2 NS REETCHESN Yy BT 7 MY T AIZD
WTORBOWNTICENTHMET v MTFFBEOEENRO L TWHRN T &
b, AEES L LTI, 120 mgkg KE/H 2 &G LIZBRICHREZ » P TRO B
LEMEAIE, o b U VR GRRICB T AEAY & UCHHE L 7258121338
SN H O LW L=, AKEESE L TE, PTSA LSOV~ B U FHOARHY)
D NOAEL [ZH5WTiE, W s EWEEBRIZHRS & O TIERWAS, OTSA H3MEkE &
H1Z 20 mg/kg RHE/H, OSBA K" CBSA-NH, 23t & 112 1,000 mg/kg AT/
Hi##, BIT 23MERE L $ 12 8.42 mg/kg RE/H, MA HHEREE £ 12 150~300 mg/kg
RE/H & FEm L 7=,

AEBEEE LT, oY VHOAEREREMNIZIE S NOAEL % 500 mg/kg
RE/A (o BV & LT 380 mgkg (RE/AGY) LFHEiLz, £/, Yo BV~
YO AR D EFESE A IR D NOAEL (22 Cid, OTSA 728 25 mglkg K5/
H. PTSA 7% 300 mg/kg (KH/H T 5 & &l L 7=,

AEERE LTI, ARLEEFHMAZOMO e MR AN, o b
U UHIZOWT, — R AN AEMICZeM FoB&EE2 769 L 9 RiariBon
AVAQARE <11 TRy

AEZER L LTE HPEICBWTHANBO N850 v I U HEOHEE
BERBEEZ#RTD L, W o BV A v v h), Ty B YT b T A
KO Ty BV O7N—7L LT ADL ZRET 25 Z LU EE R Lz, &
FESE LTE, 7y MEAWE RICh 23 Bk NOAEL 500 mg/kg K5/

USRI (o VT MU O] B oA YT b UL 2K TH o7z &ARE L THREL,
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Ay BV TR oL ELT) ZBILE L, 2423100 TR L7z 3.8 mg/kg

BRE/H (o BV L) W @iy oy BV yag, Iyl

YFRUTL] KX Ty B U] OFA—F ADI & LT, F1-. AZESLE L

T, oy BV VHEICEEND & SNDRMDIZONTHFHIZITV., ENH03

77 U ORI E L TERENDEICE O TIT, ZeMEICBanens &bk
LT,

7' )Vv—=7" ADI 3.8 mg/kg KE/H (> BV & LT)
(ADI % EARAE “HERICh I 2B
(EhFi) 7 vk
(H1 /) AR
(Be5-J5%) TR
(fE ) 500 mg/kg (AAE/H (> BV FRY A & L)
(ZZ2t%50) 100
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<BIFK 1 : BEFF>

AR 4 TR
2-AAF 22T FNT I )TN
A/G Lk TINT I TeT ) ok
AS A Ty A
5-AS 57X /%yl v
6-AS 6-7I /%y hl
7-AS -7 /%y B
ALT TI7=T ) NI AT 2T —F
AST TANGRUBT I ) N TV AT 27—
B241 Fx A =—X « NARAZ Rk
BBN NTFN-N4-& Faxv7F)=ra/ 7
BIT 1,2V AA I FT Y 3 F
BP A=
BrdU 57 aE-2-TAXT YT
CBSA HIVRF R AV R
CBSA-NH, HIVKRF T ROB U AVKRERT E= T A
CHL/TU F ¥ A =— X « NIAR X — i B R
CHO F v A =— R « AR X —YIEHEORES A ik
CHO-K1 F ¥ A ==K « NI AKX —PIH R MR
Cl-1-15 F v A =— R« NDA R — il H SRR AL
CMI JuaBaRAFNAIFTTISY )
DHHS Department of Health and Human Services : K[E{RfEEHEE
Don F o A =— R« NI A K — B RE
EC3 VABEEAT O IRERI ) L CTHAN O U U XHifE A 3 512 #5356
BATIREE
EFSA European Food Safety Authority : MM 522 41 B
EU European Union : BXJHE &
FANFT N4-(5-=+a-2-7 U N)-2-F TV U NNIENLLT IR
FAS14 JECFA & / 77 7 Food Additives Series & 14 & (1979)
FAS17 JECFA £ / 77 7 Food Additives Series & 17 & (1982)
FAS19 JECFA € / 7' 7 Food Additives Series 57 19 % (1984)
FAS32 JECFA £ / 7' 7 Food Additives Series % 32 & (1993)
FAS56 JECFA £ / 7' 7 Food Additives Series % 56 & (2006)
GRAS generally recognized as safe : —f¥MIICEZ R L /eI ND
HL-60 bt NEEBEERTE A 1w B ks A ik
IARC International Agency for Research on Cancer : [EFSEAF70H%ES
TARC22 IARC £/ 77 7% 22 & (1980)
TARC73 IARC £/ 7' 7% 73 & (1999)
ISA International Sweeteners Association
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HEFR

b

JECFA

Joint FAO/WHO Expert Committee on Food Additives :
FAO/WHO & [FI & dn i I B K & ik

L5178Y ¢tk -3.7.2¢

~ U AU N OREE MK

M i Maumee %

MA TN T =V AT

MNU NAFNV-N=huJyygL7T

MTI AFNVRNYAF VLA IFTIY )

MTL maximum tolerable level : & K

NAS National Academy of Sciences : 2 KF#7 77 I —

NBR 7 v b NCI-Black-Reiter 7 v k

NMS NAFIY T

NRC National Research Council : KEMIErEES

NTP National Toxicology Program

OECD TR bh 71 B RS A

OSBA o AT 7AWV BERE

OTSA oMV Z)LIRT IR

pKa P fiAt e o 3

PSBA AT 7 A )V BIERR

PTSA p VT ANKT IR

RF 1% Remsen-Fahlberg i

RSa NN S S b S

SCCNFP Scientific Committee on Cosmetic Products and Non-Food
Products Intended for Consumers : BRINLFESL - THE & HFE
e TFEES

SCE TR Y 053 AR A H

SCF Scientific Committee for Food : FRM & MEIFEE S

STAR SIDS (Screening Information Data Set) initial assessment
report : AV UV —=" 7 REHRT — % &> MR HEE

UDS AEH DNA &Rk

V79 F ¥ A =— X « NI E — iSRRG ARk

VB 5z Vogel-Bonner E 55t
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<hlff2 . FESEHABRBE>

AERIEE | B [OILZEERE RERME | B50E | BEE | RE b SRR 2 SR
HEinEtE | UDS Bk b N RAHE R In vitro oAb | R FARICBEE L7 UDS oA oz L | IARC22 BT 55 H
F R DL LTWAHR, BErbosIfitchy, =0 (Ochi & Tonomura
I H iz s h Ty, (1978))
Z3 2
HEinEtE | UDS Bk F344 7 v k' SD 7 In vitro YoV | EERE REHEMALRIEFE T CEETH 72 L | IARCT3 2B 5514
v b OPIREEEIT NG F~U A | 10.25 mg/mL Tn5, (Jeffrey & Williams
(1999))
ZIR5
BEEE | 2 A > B 8D ddy v v A HERE | &A&kE | & 8% B Y | 0, 100, 1,000, HEALE S PRAE & el LT, 1,000 mg/kg {& | Sasaki 5 (2002)
3 IEfH 1% 4t F hU DA | 2,000 mglkg (RE | ELLEOY yH Y UEERORERIEOCICY | 2R3 3
X ix 24 B AE ) vV b U ABREREOIRE K OFENG
R i % 12 DIVS T DNA BE#EREOAEREMARD b
&R feLanTnsd, NSO - #E T
DNA BEFERE O INERD HAL TR,
BREE | 2 Ay MiERBR 8~10#ro> Swiss~ 7 | HE& 5 | skl 0 | & B | BV | 0, 50, 100, 200 | 50 mg/kg KRELL EDOE LG T tail DNA | Bandyopadhyay &
2 18 WFfHl%% | 5 (B | 4t mg/kg (K (%) KO tail extent (M) OFEZREEM | (2008)
Wz e HNIFE) BRD LN E I TND, £ 3 4
Wiselt | SCE i Don In vitro P nV Yy | RERE KTRREOR 2150 SCEFHHE DR b= L | Abe & Sasaki (1977)
FrU YA | 50 mM EhTna, B35
HEfnEE | SCE #RB CHO In vitro Mikcllid | miRE WO EREICBWTH SCE #% | Wolff & Rodin (1978)
L= N 11T JsE B Tl R A Enty | 1.0% OHEMBRD T L INTND, 236
U SR Y )b
VoL
MECTRE | BlExdt g e L | WTFhogBRwERICBWTH SCE %
Snicty | EiRE 0.5% DM ERIFRNGRD BTz & ST
A1V T b Wb,
Vo hEE
BEICRE# L
=52
WEEE | SCE R b MMRERR Y o SER In vitro Yo BV | EERE RBHEHAC R IETEAE F Ttk Th 7= & L | IARCT3 ICBIT 551
F U2 | 0.5 mg/mL T3, (Bregger & (1979))
ZIR5
HEfnEE | SCE #RB V79 In vitro Yoy | EEEE 0.1 mg/mL #£T SCE #FZHOHEMMRFRD 5 | Ray-Chaudhuri 5
FhYU LA | 1 mg/mL N, EERE 1 mg/mL # GHIfRE I (1982)

ABHTW72RVY,) Tt SCE 5 D#INI
ROONRhoTe L INTVD,

ZM3 7

134




ARERE BT AR | #5050k FRE | RBWE B b ARSI SR
SCE &5 IR 10 HO ICR ~ 7 A In vitro BBV | 2,000 mgkg (KE | EETHSTZE LTS, IARC73 IZBIF 55 H
WCHEEENE S L, T FRU DL (Dropkin & (1985))
B NERER LTI S5
SCE &5 b hIRERE U L NER TV | FeEiRE RBTEMACR OB I Db S TN TH | TARCT3ICRIT 5514
0.1 mg/mL Sz LTS, (Saxholm & (1979)
R RBTEMEACRIEFAE T CRatETHo72 & L | Brogger 5 (1979))
0.5 mg/mL TWnb, 25
In vivo SCE & | 10~11 HEOF v = | H[A| i il % A 8> 7 | 0, 1,000, 5,000, | 7,500 mg/kg (KELL OG- HECREMXIR | Renner (1979)
L7 — R NBAK— &5 (8 Yy kY | 7,500, 10,000 BEO 155 ED SCEFRENIR D ON-L | B3 8
NS 7N mg/kg (K ShTWa,
FFlig & MRk | SD 7 > b HEl G | shil 0 [358]4 >~ 4 | 372, 390 [t ch otz LT D, IARC73 I281F 55| H
DNA L Oftd 50 etz | &5 (H U bU | mgkg KHE ( Lutz & Schlatter
% R, 2 3Bk g3 WNHFE) A (1977))
L5
DNA — 7484 7 v M HREE R TN In vitro P BV | R RENEVALRIFE FTHVBIETH 7= | IARCT3 I2HT 551 H
Bk 0.549 mg/mL LLTW5, (Sina & (1983))
LM 5
HIMBCIRIE I | S typhimurium In vitro M yE TR | e AR RETEEALR OB T2 L TRMETSH | Stoltz ©H (1977)
Bk TA98, Sh7=¥ > | 5mglplate Sl EhTn5, ZR3 9
TA100, B h
TA1535 URyN
O TA1537
BIRRERERR | S typhimurium In vitro oAby | REAE W B TR L RIEFIE FCHtETH | TARCT3 I 551 A
B (BRAREE) FhU DA | 2,500 mglkg KE | o7& LTV D, (Batzinger & (1977))
~ U ADRIEN % #X 0 % H[E|RE 3 BIRIIRBNE AL RIETFE T THMETH | ZIRS5
L7z S typhimurium BELE~ ST, BEICHER I 1 RIKIEEET
TA98 & X TA100 v ZADR ol LTS,
BImZERE R | S typhimurium In vitro P | REHE REHEMLRGFAE T CREMETH 72 & &1 | Ashby 5 (1978)
TA98, JF h U v | 2.5 mg/plate T3, ZM40
TA100,
TA1535
O TA1538
IRIERAESG | S, typhimurium In vitro Sy V | EEARE RBTEMACR OB I D S TEMETH | TARCT3 ISR 5514
B TA98, F hU T4 | 1 mg/plate Sl LTNnD, (Pool (1978))
TA100, £ 5
TA1535
O TA1537
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Ao H | R B BRI | &G HIE FRE | RBWE [ SRR 2 SR
WiamE | BIREARERR | S typhimurium In vitro Foh V| EKEHE REHE ML RIEFE F TRt Th o7& L | IARCT3 1B 55 H
B (BEASEE) F + VU A | 100 mgkg R Tn5, (Connor 5 (1979))
% WA B # R S5
WL L7z
7 v b
i
Bt | BIRBRASGK | S typhimurium In vitro RF {5 CH | Fm/lE RANEHEALROH I H DD L FRIETH | Eckhardt & (1980)
LS TA98, &SV | 40 mg/plate Sl EINTnW5, £/, VBEHZ ZLM | &4 1
TA100, YT RHIZR 2 Th . RENEHELRTFE T DT
TA1535, INURZEN RTOEKCTEETH 7L Sh TV,
TA1537
KM OYTA1538
Bt | BIRERASGK | S typhimurium In vitro Yohl | REAR RAEHEALROFEICH DD S TRIETSH | TARCT3 IZBIT 551
B TA98, F kU T4 | 10.25 mg/plate S LTnD, (de Flora (1981))
TA100, 25
TA1535,
TA1537
KUY TA1538
B | EIREARERR | S typhimurium In vitro P | RkEH® REHEMLRGFAET CREECTH 72 L LT | IARCT3 BT 55 H
= TA100 JF kU T4 | 10 mg/plate W5, (Imamura & (1983))
S5
BinEE | EIRERERK | S typhimurium In vitro oAby | KEAE REHEHEALROFIZ )b 5T REMETH | Ishidate & (1984)
B TA92, F FVY 7L | 10.0 mg/plate Sl IN TN, ZH4 2
TA94,
TA98,
TA100,
TA1535
KON TA1537
BN | BIRRRERK | S typhimurium In vitro FomY | EEmAR REHE AL R DA IZ Do 5T FaMETdh | Bandyopadhyay &
B TA97a JF bV » L | 10 mg/plate Sl INTND, (2008)
K Y TA100 HW3 4
BinwE | EIREARERK | S typhimurium In vitro oWV | EEAE RENEHELREFE T T CTH o7 L 41 | Ashby & (1978)
5 TA98, 2.5 mg/plate T3, M40

TA100,
TA1535
K * TA1538
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AR H | REBRAEE YRS BRI | &5k FRE | RBWE 5wk SRR 2 SR
WiawE | BIREARERR | S typhimurium In vitro Fonlr | kmAE RETEMEALR OB DO T TH | IARCT3 IZHIT 551 H
B TA9S, 5 mg/plate SE LTS, (Rao & (1979))
TA100, M5
TA1535,
TA1537
KON TA1538
BiREN | EIRRRERK | S typhimurium In vitro RF Ec#l | e@mfE REHEHAL R OF 0D LT 2% TH | Herbold (1981)
5 TA9S8, EEN=Y | 12.5 mg/plate Sl ENTWD, ZM4 3
TA100, v
TA1535 MY | REAE
KX TA1537 U & KYE | 2.5 mg/plate
T 2 B
M L7z
BIHR L
=52
BEENE | EIREARERR | S typhimurium In vitro FonV | kEHE REHEHALROFIIZ b 5T TH | Ishidate H (1984)
B TA92, 10.0 mg/plate Sl INTn5, Zf4 2
TA94, RESE K OMaFE (1991)
TA98, 24 4
TA100,
TA1535
M OV TA1537
BiRENE | BIRRRERK | S typhimurium In vitro Py | REamAHE REHEMALR OB I b TR TH | Mortelmans & (1986)
B TA98, 10 mg/plate Sl EhTWn5, %45
TA100,
TA1535
M ON TA1537
EaME | v a v a N | D melanogaster Basc | 3 A ok 5 RF #:TH | 0, 400 mM HUBIEIRAELROBIMNIAS bh/edr>7- | Eckhardt © (1980)
TEAWDENE | RIER O QR AR iy LERTNWS, Zi41
B Est R v H YT
PR
WG | 3 7Y s v | D melanogaster Basc | HlAl MEEEA MiETHYE | 0, 5. 25 mM WS TH 7= & ShTWn5, Kramers (1977)
TE WD | RHER O E DEF AT Shizyy 246
B Est R IS
3 A IR - [P&B| 0. 5, 25 mM PO TH 72 ShTWn5,
HA[A] REEREA MiEc#E | 0, 5 mM EfEchotz bt SN TS,
SNty
VR4
[81022]
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AEBRIEH | ABRFE RS RERWIN | BE5HE | BRE | wBE P 5 SRR R A S

AR | v AU 7% | L5178Ytk-3.7.2¢ In vitro FIERY | emiRE RBTEMEACROF b S PTEMETH | TARCT3ICRBIT 551 A
—< TK &5 Y )| 19.0 mg/mL, o7& LTWD, (Clive & (1979))

DN S5
KR b | iR

U ~VU | 12,5 mg/mL

TN

it | In vivo 72 | 12 Bl 10 HfE REEIRE | A BEHE | oY | 0, 5% WeBRE O G\ B U T2 Jacl ZERAEE D | Turner H (2001)
AV xz=v 7 #) | Big Blue™ 7 » h 14 HEIZ 10 FrU DL NI L OO WFHICB W T HER | &4 7
W e AR LR HHNRPoT=E STV,

WiEEtt | v~V AARy b | C5T/BL6JHan X T A4 | 4 10 | SEMENE | B #E | RF ¢ | 0. 1,000 3 [0 R LIThN B R GRE2ART | SIAR IZBWTH 5|
Bk FitTR~ 7 A HICH[E | 5 39 L, EENT=Y | mgkg (KE DARy FOHBMEET 1/701 PET, X | 230

BER | vyn) ) BETOAR Y bOHBISEE (0/182 PL) & | Fahrig (1982)
84~99 | FU DL ORNCHBZITBO LN -T2 805 | 24 8
Pt BEETHoT-E I TWn5D,

Efzm M | Nat/K+-ATPase | RSa In vitro Yoh ) | REEE ZERIE BAEEE OB ANER O btz & &1 T | Suzuki & Suzuki
AR R SR F rU L | 22.5 mg/mL W5, (1988)
RickproTrn 249
A VS &

PR L+ 25 ls
- ZER78 BB
BEEE | v UAARy b | HT w7 A BT ~v | mml&n | & 8HE | o BV | 0,75.750,1,500, | HEAR Y NOHBIEIIRBET 0.9%!2 | Mahon & Dawson
FBR 2R | &5 (B |9~ 24 3,000, 5,000, AU GHAEAET 3.6%EAERSMMR | (1982)
L. MR | NiEE) U 7,500 LI, B EOME L OBEMETEE | 250
8. 9 XiZ mg/kg K/ A HHENT, WEAOEWILDE LR S
10 HIZHL Nenolz INTn5,
RN | ReERFERE | CHL/IU 24 W[l &% | In vitro oY | BENG L L | 24 REERFLEE T 12.0 mg/mL LA E| 48 | Ashby & Ishidate
O 48 I AT N | EERE IR R AL PE C1 8.0 mg/mL L EodjeE< | (1986)
1] TEE o AL 24 FEEEGHAEE | At (BEERE) Tholzt Sh b, L5 1
i 16.0 mg/mL MRBE ORI (1998)
48 IR ALER £ 5 2
12.0 mg/mL
BRENE | Qe EE e | Cl-1-15 In vitro Foh )y | RERE R EFHROAERBMNED S, B | Kristoffersson (1972)
FhrU®a | 1mg/mL JEAFPEAVRIR STV 5, BIR5 3
EEE | e RERER | b PR M b kYR In vitro PV | BIEMRE S| BIERE LIERESEE (2.0 mg/mL) #f | Chang & Stacey (1974)
#Y L NE F UYL | iR GRRRIZ DA AN AE T, SEHEHITITIE 0 | 25 4
2.0 mg/mL WCETIR T LTW,) IZBWTOARYAAEK

LI DA B 22 EINAGED H itz &L ST
2
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AEBRIEE | B [OLZEERE RERME | BE0E | BEE | HRE b IR A B S
RN | YRR ERE | Don In vitro YoV | EERE REBFERICAAZ Y IR E o0, 17:< | Abe & Sasaki (1977)
JFhrU YL | 50 mM &b EmRERTIE, DRIER 50% % T | 235
Bl TV e b O OYLAKREE OFFERRTRD
bz ST,
BiaEE | pEafREERE | CHO-K1 In vitro P v BV | 20 mg/mL RENEHEACRIETE T CY Ak RY (W | Masubuchi & (1978)
ERP A ) OFRPBEOHLNIZEEINTND, S5 5
BEEE | PR ERER | CHL/IU RBENE | In vitro FonD | BEMNSGE L | 24 R ClX 8.0 mg/mL LA L, 48 | Ishidate & (1984)
bR IETE F U T | EERE REHERALEE Tl 4.0 mg/mL LA EORET | 2E4 2
fEFTO 12.0 mg/mL Bt (ERE) CTholzéanTnag, Ashby & Ishidate
24 5 K (1986)
O 48 IFF M5 1
fH] L A9 AL
i
BEEME | REAEERER | CHL/IU 24 W51 X% | In vitro PV | RERE B Thotz ENTND, Ishidate & (1984)
W 48 B 6.0 mg/mL Z4 2
fH] L A9 AL (TR D S Ashby & Ishidate
i nmnoloix (1986)
2.0 mg/mL % T) 25 1
M OWAR (1998)
S5 2
EEEE | PR RER | CHL/IU RBHE M | In vitro Poh Dy | BENRE L | KEIEES8.0mg/mL TOREM (kR H) | Ashby & Ishidate
1% A YT A IR R TholobInTnad, (1986)
fEFTo 8.0 mg/mL S5 1
24 IRF[H K MK OWAR (1998)
O 48 W S5 2
fi] L f9 AL
i
BEEE | PR ERER | CHL/IU RBENE | In vitro oY | RERE 8.0 mg/mL L\ E ORI TG (&R %) | Ashby & Ishidate
bR IETE ~ 73> | 12.0 mg/mL TholzbINTN5D, (1986)
fEFTO 2 S5 1
24 e & MR OFAR (1998)
W 48 K 25 2
] 38 o AL
i
WindwtE | In vivo ¥5HEHI | ICR <7 & 125l | IEMENE | S #EHE | oY > | 0, 200 F AT X RV AMORE RIS 585 | SrAm & Zudova (1974)
Ja gt (R FL R xlz5mE | B 10 F MU UL | mgkg (K& JE . XY Yt fR D53 i e OV —flide iRy, %t | 25 6
L7y WD 0.7%IC R b zolzxt L, #5580

61%ICR BN E ENTWAR, AERH
IMTHSTZDONENTONTIZH LN X
TR,

139




HEBRITEE | RABRFH B FESE RERME | BE0E | BEE | HRE b IR A B S
RN | In vivo BREY | Fr A =—X LR % | 3 AM EY=Eacy Py A Y| 1,500 [t ch oz LT D, IARC73 28T 55|
o R B R — F U v | mgkg KEH/A (van Went-de Vries &
Kragten (1975))
ZH5
BRENE | In vivo F5RE | v A =—X - LR | 2[H] (g A o BV | 5,000 mgkg (A | BEETH-TZELTND, IARC73 1231F 58| H
et R R | — F U TA (Machemer & Lorke
L7 (1975))
25
WinElt | In vivo BHEY: | 12 BiHo HERE | BHENEKE | & 88| o B0 | 0, 1,000, 2,000, | FEFHOEFHICE W TYREAKREE DOFHFIL | Léonard & Léonard
ERENN Y C57BL ~ 7 & 48 WifElt: | 5 5L FRU DL | 4,000 mgkg (AE | BOLNT, BHETHoTEINTND, (1979)
W &R M5 7
[ #2 5 2,000 mg/kg A
L5 1,
2. 4 X%
10 HE&IZ
&R
In vivo ¥§REMN | 12 i HES | RN | S BEME | o b U | 2,000 mgkg fRE | 5202 OB RN 35\ TR BRI
fagutafkBZER | CBTBL~ U A 3 hH% | 5 10~20 | > hU DA BOLNT, BEThHoTmE SN TS,
L s [un
F8 A | BOKERE | B R | VoY | 20g/L
i (BHEE | 10~20
) un
BEEE | In vivo FETFEM | CBHX 101 ~ 7 A D% | 10 [H] fry=E a2 H v B | 500 mg/kg (KE EECHo7mE LTWND, TARC73 1251 551 H
fadeta R R | R FT UL (Pecevski & (1983))
B S5
RN | In vivo IRMIE | #H0E 10 RO ICR =D A | HiH HEE e PN B P+ BV | 2,000 mgkg (AE | EHETHo7ZE LTS, IARC73 IZ8F 55|
PSEREN Y 5 TR DL (Dropkin & (1985))
25
iR | Invivo B | ICRv DA 24 JH IREEF G- Py A Y| 1,000 mgkg KE | WTRICBWTHLBETH oL LT | IARCT3ICRIT 551 A
T e e o {4 B FrUTLA | /H %, (Prasad & Rai (1987))
i R M 5
BZEN | In vivo C57BL/6 ~ 7 A 5 HH FyuEi s Yo HY | 5, 50 Y KR OFRITBO b7y ->7- & L | Durnev H (1995)
Yo (4 7 3R mg/kg KT/ H TW5, ZW5 8
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ABRIHH | ABRAICH B TESE BRI | RS HE | BERGE | BmE Hh& ARBR AT 2 S

BiRENE | TowEE M | 12EO C5TBL~U R | Ha S | EENE | &M | v H Y v | 2,000 mgkg (RE | W o REER OGHEIZ8 0T H/MEZ | Léonard & Léonard
5 /MR 6 K% | 5 10 Pt Rl NURN ZYMERMERDEIAIT 4% RTFETH 0 ek | (1979)

X1 48 ThotzbEhTn5, S5 7

R [ 1% 12
b

3 mA | RKEE | A#EHE | oY | 20g/L
i} (BHE | 10K
)

HEinEtE | In vivo ‘BHE/N | NMRI ~ 7 A 2 HIH RO | & BEME | RF BR[O, 1,025 WTRIZEB W T /MESYMEARIMEROE S | Eckhardt & (1980)
TR Bh (8 | #:%4 4| &EShizY | mgkg (KE/H OFBRBEINIED DNl EnT | 241

PR un v W5,
g fee N B JFRU DL | 0,205,410,1,025
5. mg/kg KT/ B

BARENE | BRI 10~12 @D CBA~ | 80 A, | fuk#&s: FonVr | 1.72% Rl 1~4 BOWTNORIZBNTH, &5 | Rao & Qureshi (1972)
A D% 10 Rl SR BEOEMEBIERIIX B L V bAERICE) | 259

~12 i Sl Ih TN,
D 101
~URAL
5 08 W I
3:1T4
A A
T &
L. #iR
L 7= i
101 =¥
A %
EIBd

BREE | EMEEERER FIERWICHDZ L& | BEEE | &0 #vH U | 0, 10,000 BBV T M) U LAOEEIZEE L& | Machemer & Lorke
ifesB L7zt~ o X 4 WL | &5 J bV A | mgkg KE MEEIEOFTHERIIBO SN oiz bt ST (1975)

\Z HE AL (E Wo, 26 0

e~ v A
&oME K
2:17TxK
L, #
] A2 3
R S
Thb 14
H B2
E sl
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BRIE H [OLZEERE RERME | BE0E | BEE | HRE b IR A B S
AR ~ A 10 JEfH IREEF G- P+ V2| 2,000 EEchomt LTn5, IARC73 28T 55|
F rU»A | mgkg KE/H (Lorke & Machemer
(1975))
ZH5
s &7 25~30 g NMRI | 5 A oKL | B | YoV | 0. 5,000 mgkg | EARBRIETHRITONWTIL, #HRME DO | Machemer & Lorke
~UA B 5 ik 20 Pt /A BIZ L DBIIRO bR ozt &N T (1973)
SRy W5, BERIHAKRICOVTIE, Rl 1~8 | ZH6 1
BOM ~ HOWT OB E HICEFOHANTH
A (& D, ER 3 D% IREE & B GHE L DDA
724 L) IZHEEHE R BER R 72 b D DLW
& g A MEZROBRVWELTHD EINTND,
Ht3:1C
8 M [# N>
T AR
L. iR
L 7=
BOM ~
7 A bt
R 14 H
W2 £ )
]
BN S. typhimurium In vitro OTSA I = REHEMAE RO EIZ D LT TH | SIARICBWTH 5
TA98, 1 mg/plate Sl ENTWD, W30
TA100, Stoltz & (1977)
TA1535 239
M OV TA1537
A S. typhimurium In vitro OTSA e & REHTEMALREE T TR TH -2 & | SIARIZBWTHEIH
TA98, 2.5 mg/plate TW3s, ZM30
TA100, Ashby & (1978)
TA1535 Z40
M N TA1538
EiREE S. typhimurium In vitro OTSA I e R B RITEMEALR OB I D O TEEMETSH | Poncelet & (1979)
TA98, RETEMEALRTT | oS TW5, £ 6 2
TA100, 7£°F 1,000 mM,
TA1530, R A R FE
TA1535. F4£F 100 mM
TA1537
M N TA1538
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AEBRIEE | B B BRI | &G HIE FRE | RBWE [ SRR 2 SR
BRENE | BIRERERR | S typhimurium In vitro OTSA e & REHEHALR ORI b L TR TH | SIARICBWTHEIH
5 TA98. 18 mg/plate Sl ENTWD, W30
TA100, Eckhardt & (1980)
TA1535, ZR41
TA1537
KON TA1538
S. typhimurium VB iz 2 oo/ biEicEx -8 =
TA98 5. RENEMELRIEFIE F TR TH -
e, REEEMLRFEE FTIX 3.6
mg/plate UL O 55 Chaitx FBEED 2~
3 fEDEIMIEIRERF R HENEL > T
MObLNEE IR TW5,
BiAENE | EIWERERK | S typhimurium In vitro OTSA e v RBUEHALROF IS 03D T2 TH | SIAR IZBWTH A
Bi TA98, 18 mg/plate Sl Ih TN, ZM30
TA100, Herbold (1981)
TA1535 243
J N TA1537
S. typhimurium 2 fi¥Ho VB i (9 H—J51F Eckhardt
TA98 5 (1980) BHAWELDEFE—NyF) K
O ZLM gz AW CTHEBiS TR, 1
HHEME(L R (Bckhardt ©» (1980) & [A—
) FAEFCRRETH -7 L STV 5,
S. typhimurium Foh V| kEHE RENEVAL R DOFEIZ D S TRETH
TA98 HRAEY | 2.5 mg/plate SIS TW5,
(OTSA %
24~337
ppm &)
BRENE | BIRERERR | S typhimurium In vitro OTSA e & REHEMAL R T CREMETH 72 &1 | Riggin & (1983)
B TA98 2 mg/plate T3, BR1 7
BRI | BIRERARR | S typhimurium In vitro OTSA B A RAEHEALROF ) DD S TRIETSH | JETOC (1996)
B TA98, 5 mg/plate Sl Ih TN, 26 3

TA100,

TA1535.

TA1537

M TTA1538
DiAGN

E. coli WP2 uvrA
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AERIEE | ABEE B E % RERIM | BHHE | B HERYE b AR R SR
BiREN | HIRRALRR | S typhimurium In vitro OTSA e & RBHEEALROA RO DD L TEMETH | SIAR IZBWTH A
53 TA98, 5 mg/plate Sl & TWD, ZM3 0
TA100, JEAEE () O 9
TA1535 FEBETFLFHEL S
SO TA1537 P P R s
AN B 6 4
FE. coli WP2 uvrA
WiflnElE | 3 v Y a v | D melanogaster Basc | 3 HRIX | B S OTSA 5 mM et CThol- ENTWND, Kramers (1977)
&2 A AN | SRR OV OB A TYAE B S g 246
LB HA
BiaEME | 3 v Y a v | D melanogaster Basc | 3 HTE Kb OTSA 0. 2.5 mM 1 B H ORE TS HEEIE R AR OAE | Eckhardt 5 (1980)
AW DEM | RUERONE OB AR REIMBN RSN EENTWS, Ll | 241
S E A BR N5, 2 [EH KOS [EH O CIEAE
BINER S Tneny,
et | BEREE AW E | S cerevisiae D4 In vitro OTSA ferm & RETEEACROF I b 6T 2T | SIARIZEBIT 5514
51 2e 5K A AR 1 mg/plate HolzE LTnD, (Litton Bionetics Inc.
B (1978))
ZH30
WamtE | v v A2KRy b | 4R C57/BL6JHan X T | 4T #Rk 10 | MO#G | xIH#E OTSA 0. 1,000 SHTHEFECO AR > FOHBUEEIL 0/182 L | SIAR IZB W THIIA
R B~ v A HIZHH] 39 L, mg/kg (R ThHholDIZK L, BHEHTOARY Fo | ZR3 0
B 55 HBUEE T 3 B RS- BRcZh < | Fahrig (1982)
80 ~ 83 FU1/183 E, 4/285 P N 1/171PEL | 1[n] | B4 8
U DHABIRNB RN ShTnD,
it | Nat/K+-ATPase RSa OTSA TR BIETREALEEOFRIIZBD LN > | SIARIZEWTH 5
AR 1 B ZE IR 1.8 mg/mL eI Tnd, =30
BizkLsau7rA Suzuki & Suzuki
A T A A (1988)
L T 28R %49
BEEE | PR ERER | CHO-K1 In vitro OTSA B RBGHEALRIEGFE T TRETH 572 & | SIARIZBWTHEIH
0.4 mg/mL INTND, ZM30
Masubuchi & (1978)
255
BEEME | AR ERER | CHL/IU In vitro OTSA B L Uick | RENEMHILROER IO DL TREET | STARIZBWTH 5|
e bollshTna, M3 0
A I T AL ER JEAE (C4HEF) DR 9
3 mg/mL, R T E T2
24 WEHE MO 48 W P RS 5
Rl e AL B £ 6 5
1.5 mg/mL
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AIBRIEE | AR B TESE AR | e | WERE | RE Hh& ARBR AT 2 S

BizE#M | In vivo B/ | NMRI v 2 IRV R & % B M | OTSA 0. 1,026 WTHIZEB W T H/IMES MR IMERDOEIA | SIAR I8 W THEIH
TR LT2H 2 4 mg/kg REE/H | OFBERBEIMIRD bieholz ST | 2R3 0
] o il A% U W5, Eckhardt > (1980)
H & & ZR41
=k
&)
i PN B 0. 171, 342,
5. 685, 1,026
mg/kg K/ H
BEENE | EIREARERR | S typhimurium In vitro PTSA T &= REBHUEVEAL R OF I3 030 H T2 TH | Eckhardt H (1980)
B TA98, 18 mg/plate Sl INTN5, 41
TA100,
TA1535,
TA1537
K TN TA1538
S. typhimurium VB i oo i bis i (ZLM Biil) (128
TA98 ZTel TA HHEMELRIEFIE T Tldfa

PET & o 7oA ARBNETEALRIFAE T Tl% 9.6
mg/plate LA_ LD 5-RE TRt D 2~
3 RFOEIRIERERFF RN FHMEEL S > T
RO EINTND,

BREN | HIREARERR | S typhimurium In vitro PTSA e & BRI 1% TA9S K () TA1538 2% LA | Poncelet & (1980)
5 TA98. 0.04 mol/plate AR LD, BRBEICLI2b0E2 L | 266
TA100, 18] 5 18 i 28RS B DFRITRO H e
TA1530, Mole b EhTna,
TA1535
KON TA1538
BRENE | BIRERERR | S typhimurium In vitro PTSA e & REHEHAL R O HIZ b 5T R TdH | Herbold (1981)
53 TA98. 18 mg/plate Sl ENTWD, ZM4 3
TA100,
TA1535
KON TA1537
S. typhimurium e AR 144~ | 2 FHO VB M1 (5 H—F1% Eckhardt
TA98 18 mg/plate 5 (1980) BAVWEZHLDELER—NyFDLH

D) KO ZLM gz AW CER S TE
v, RENEMER (Eckhardt & (1980)
L—5MF) FIEFCRETH-TzE Sh
W5,
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AERIEE | ABEE [OILZEER ARERIE | BEHE | BERE | HBRWE b AR A B S
BiREN | HIRRARLRK | S yphimurium In vitro PTSA e & RENEMACROA I DL TRMETSH | BAE (CYFF) OF5k 3
53 TA98. 5 mg/plate Sl EhTWVnD, FEEF LT EL S
TA100, lEF=vi 3
TA1535 Z6 7
M OV TA1537
DA A
E. coli WP2 uvrA
Hmmtt | a3 v Y a v | D melanogaster Basc PTSA 5 mM etk cholzt I TWnb, Kramers (1977)
T E RSN | RIER OV DR ATIRE 246
LB
BiaEME | a9 v Y a v | D melanogaster Basc | 3 HF K5 PTSA 0. 2.5 mM 1 B3 OAEL TS EBBEER AR O A E | Eckhardt & (1980)
TE AV D M | RIER OV DR A R REMA RSN E SR TS, L7 | 241
HPEB SRR NH, 2 BHKO) 3 EHORE TIIAER
BINER S Tnen,
Wis7ME | Na+/K+-ATPase | RSa In vitro PTSA IR g TR R DOFERITRD SN2 0> 7= L & | Suzuki & Suzuki
AR IR ZE R 1.8 mg/mL T35, (1988)
BizksaoTrn M4 9
A Ul RS A
B L+ 58
WA | O EREFERR | CHOK1 In vitro PTSA TR RBNEEALRIETFE T CRETH 72 L & | Masubuchi » (1978)
0.4 mg/mL naTnd, ZM5 5
RN | Pk RERB | CHL/IU In vitro PTSA Bextg s Lie | RBHEHELROARICH PO L TREETH | EAEE (M) OFEk 3
IR g Sl EhTn5, FEEEF LT ERZ S
A R T AL L lEF=v T E S
1.7 mg/mL, ZH6 8
LR
1.3 mg/mL
BRENE | In vivo B#E/MEZ | NMRI < 7 A 2 A SRR O | & #EME | PTSA 0, 855 WTHIUZB W T H/IMES M RIMERDEI S | Eckhardt & (1980)
AR BE5 (8 | & 4 mg/kg R/ H OHEBREIMIBD SN2 holz ENT | 241
NHTFE) U W3,
I I PN ¢ 0. 428, 855
5 mg/kg R/ A
BiREME S. typhimurium In vitro OSBA fx e REHEHEALRIFE T CRETH 72 L X | Ashby & (1978)

TA98,
TA100,
TA1535

K O TA1538

2.5 mg/plate

nNTns,

£MR40
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AEBRIEE | B B ARERHIM | |5 HE FRE | RBWE b SRR 2 SR
BiRENE | EIRRRERK | S typhimurium In vitro OSBA R REHEHAL R O I Db 5 TR TH | Poncelet 5 (1979)
B TA98, fR#IE AL R | o &R TVD, ZH6 2
TA100, (Arochlor 1254
TA1530, BhHZ v MHK)
TA1535, FET
TA1537 1,000 mM,
KO TA1538 REAGHELR (7
= /N )L B X —
L7y M
¥) TFAE T ROMR
HE AL R FE A
EF
100 mM
WiaE | BIREARERR | S typhimurium In vitro OSBA e & REHEHAL R OF b 5T R TH | Eckhardt & (1980)
3 TA98. 7.2 mg/plate Sl E&NTn5, £/=, VBEHiZ ok | &4 1
TA100., DiEH (ZLM Eei) (2 Th, RENEE
TA1535, {ERTFETOTRCOEKCTREETH -7
TA1537 LtanTna,
KON TA1538
WiaE | BIREARERR | S typhimurium In vitro OSBA e & REHEHALR O I 5T R TdH | Herbold (1981)
53 TA98. 2.5 mg/plate Sl ENTWD, ZW4 3
TA100,
TA1535
KON TA1537
WiaE | BIREARE RN | S typhimurium In vitro OSBA e & REHEMAL R T CREMETH 72 &1 | Riggin & (1983)
B TA98 2 mg/plate T3, B 7
BIREME | v a v Y a N | D melanogaster Basc | 3 HIH K5 OSBA 0. 250 mM PEMEL TEIRSER AL R OBENNTFRD 572 ) | Eckhardt & (1980)
TEAWDENE | RIER O DR AR Sl ENTWVWD, ZH41
(5N | Nat/K+-ATPase | RSa In vitro OSBA R ZRIRB R DFEFRITBD o 72 & & | Suzuki & Suzuki
AR T HEGEIRAE 0.9 mg/mL T\, (1988)
Rickso7n ZM4 9
A VMRS A
B L 58
B | REfRERER | CHO-K1 In vitro OSBA B REHEMEALRIEFE T CRatETh -7- & & | Masubuchi 5 (1978)
0.4 mg/mL NTN5D, ZM5 5
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AEBRIEE | B [OLZEERE RERME | BE0E | BEE | HRE b IR A B S
HinEtE | In vivo BHE/N | NMRI ~ 7 A 2 A R O | A& BEHE | OSBA 0. 1,000 WTHIZEB W T /MESYMEARIMERDOE S | Eckhardt & (1980)
TR Bh (8 | % 4 mg/kg REE/H | OFBRBEINIFBO SRRtz ENT | B2R4 1
HHTE) U Wb,
g fee N B 0. 400, 1,000
5 mg/kg K/ H
BREME | EIRERERR | S typhimurium In vitro PSBA fermn & REHEHALROFIZ b 5T M TH | Eckhardt & (1980)
B TA98, 3.6 mg/plate Sl ENTnb, £/, VB A Lok | &84 1
TA100, DEEH (ZLM ) 128z T, REETE
TA1535, {LRFETFOTRTCOEKCTEETH -7
TA1537 LERTND,
K TN TA1538
BREE | EIRERERK | S typhimurium In vitro PSBA e A WA 1T TA98 KON TA1538 (Z5%F L@ | Poncelet & (1980)
B TA98, 0.04 mol/plate AR LN, BRBEEICLZbOE E | 22HE6 6
TA100, 0] 212 I 2SR S AR OFRITR D b g
TA1530, Motz EnTnd,
TA1535
MY TA1538
BREENE | HIREARERR | S typhimurium In vitro PSBA e &= REBHEHAL R OF I 3030 H T2 TH | Herbold (1981)
3 TA98, 2.5 mg/plate Sl ENTVD, ZH4 3
TA100,
TA1535
M ON TA1537
BEEME | Y avYa v | D melanogaster Basc | 3 HIH KB G- PSBA 0. 500 mM FEVEL PEESER AR OBEMITERD H 7 | Eckhardt 5 (1980)
TE WS | RIER OV OB AT Sl ENTWVWD, ZM4 1
#{AFM: | Nat/K+ATPase | RSa In vitro PSBA R ZRIRB R DFEFRITBD o 72 & & | Suzuki & Suzuki
WG T EZEIRE 0.9 mg/mL TW5, (1988)
Bizkao7rnN ZH4 9
A VTR &
R & T D85
BREE | In vivo ‘BHE/S | NMRI <7 A 2 A SRR O | & BEHE | PSBA # 00, 1,000 W IUCEBW T H/MES R RIMEROE| S | Eckhardt & (1980)
BB L5 (H | #EH 4 mg/kg K/ H DEBRBEINIBO bNRroT- ENT | B4 1
HNHFE) U W5,
HEE e PN B 0. 400, 1,000
5 mg/kg R/ H
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AEBRIEE | B [OLZEERE ARERHIM | |5 HE FRE | HBRmE b IR A B S
BiaEN | HIRERERR | S typhimurium In vitro CBSA B REHEMEAL R OGN )b 5T REMETH | Poncelet & (1979)
B TA9S, CBSA-NH. | fR #t I& (b R | o7z& T3, 26 2
TA100, (Arochlor 1254
TA1530. XiE 7=/ ")
TA1535. v — kb
TA1537 o M) (FEF
K (FTA1538 1,000 mM,
S AL SR I
fF7E T 100 mM
BRENE | BIRERERR | S typhimurium In vitro pCBSA e & PSR E 1% TA9S K O TA1538 (2% LA | Poncelet & (1980)
B TA98, 0.04 mol/plate FHEER LR, BRBEICEZ2bDE L | 266
TA100, 5] 2% 18I G R AE B DRF R ITTR D DAL
TA1530. Mole b ShTnb,
TA1535
S TN TA1538
BRENE | EIRERERR | S typhimurium In vitro 0-CBSA femn & WG R R OF HEZ 230 53 | Herbold (1981)
B TA98, 2.5 mg/plate EMECThoTo I TV, Zf4 3
TA100,
TA1535
O TA1537 CBSA
BREME | EIRERERK | S typhimurium In vitro o CBSA fers &= RENEHALRTFE T CERETH 72 L &L | Riggin & (1983)
B TA98 2 mg/plate <5, ST
EiRENE | A RERE | CHO-K1 In vitro 0 CBSA e REHEMEALRIETFE F TRt Th - 72 & & | Masubuchi 5 (1978)
0.4 mg/mL nTna, ZM5 5
EEEME | DNABERER | B subtilis In vitro BIT F e & RENEHALRIEFET CTEMETH 72 & & | Zani B (1991)
H17 (rec’) 1.2 mg/disk NnTN5, ZM6 9
K OXM45 (rec”)
ElnTEME | DNABERER | B subtilis In vitro BIT I = RENEMALRIEFEE T CHBMETH 72 & & | 0zaki B (2004)
H17 (rec') 0.0060 mg/disk nTnsd, ZH70
K O*M45 (rec™)
EREME | In vivoUDS X | Wistar 7 v b2y SiH | HEIHR S | RO&5 BIT 0. 375, 750 UDS OFEHIFRO LR o7- L & T | SCCNFP (2004)
B L 7=l o> #lia 2 WE[H mg/kg (K H W5, BT 1
X % 16
RE#
BEENE | 22Xy AR HL-60 In vitro BIT e Gt Cch o7 b snTn s, Ozaki © (2004)

0.0050 mg/mL

ZM 70
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AEBRIEE | B [OLZEERE ARERHIM | |5 HE FRRE BRIk b IR A B S
WiawE | BIREARERR | S typhimurium In vitro BIT BEktg L Lz REHEML R T CREMETH 72 &1 | Riggin & (1983)
B TA98 Herm & Tn5, ZM17
0.01 mg/plate
BinEE | EIRERERK | S typhimurium In vitro BIT e A REHEHEALROFEIZ D L TREMETH | Zani & (1991)
B TA98, 0.5 mg/plate Sl EhTWn5, ZM6 9
TA100,
TA1535
Je N TA1537
@amEtE | WIRCRERR | S typhimurium In vitro BIT e PWRMBEOHIED - DI /DO H TOB | SCCNFP (2004)
B TA98, 0.175~0.180 2L 725 THEY, SCONFP iIARRFBFERE | Z2H 7 1
TA100, mg/plate FHHICAWS Z i cErne LTna,
TA1535
KON TA1537
W E. coli WP2
uvrA pKM101
#ErEME | HGPRT #&fs+ | CHO-K1 In vitro BIT i REHEHAL R OF IS 0o b T 752 | SCCNFP (2004)
VAR 2 AiESE 0.0052 mg/mL REROFRIIRD N holo SNT | BT 1
SN AR W5,
BEEE | PEfRERBR | CHO-K1 In vitro BIT B RGP RIEFTE T ORWRERE L OMREH | SCCNFP (2004)
RBE AL R IE | IEMEERTFE TORSERER COLYAK | BRT 1
FEF BEOFBRNPBDOONLEINTND,
0.0050 mg/mL,
RIS AL R A7
EF
0.0064 mg/mL
EinEtE | In vivo BHE/N | MF1~ D A 2 A JR il #2 0 BIT 0. 63.15, 126.3, | /MEZYMEARMEROH B2 HMITFAD 541 | SCCNFP (2004)
TR 5 (8 210.5 ol EnTn5, ST 1
HITE) mg/kg K/ H
WinEtt | EIRERERK | S typhimurium In vitro NMS e AR REHEMALREFE T TR TH 72 & & | Riggin & (1983)
[N TA9S 2 mg/plate T3, B 7
EaElE | DNAEBGERE | B subtilisH17 (rec) In vitro MA f e & RENEHALRIEFET CTEMETH 72 & & | FAS56 1BV TH5IH
K OM45 (rec) 0.023 mg/disk nTns, ST 2
AHS (1978)
ZIR73
HrElE | DNABGERE | B subtilisH17 (rec) In vitro MA f e & REBHEHALRIFFE T THWEMETH o7 | FASH6 IZBWTHEIH
K OXM45 (rec”) 0.02 mL/disk LtanhTna, BT 2
i (1985)
274
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AEBRIEE | B [OLZEERE BRI | B EHE | BRE | BRWE b SRR 2 SR
et | UDS Bk 7 v MBI In vitro MA IR IE EHECThoTob T2, FAS56 IZB W T H 51
1 mM ZM7 2
Yoshimi & (1988)
ST 5
WinE | BIREARERR | S typhimurium In vitro MA e & REHEHALR ORI b L TR TH | FASH6 2BV THEIH
B TA98 0.5 mg/palte Sl ENTWD, SZR7 2
KUY TA100 Kasamaki & (1982)
76
WinE | BIREARERR | S typhimurium In vitro MA e & REHEHAL R O I b TR Téd | Shimizu & Takemura
53 TA97. 5 mg/plate Sl INTN5D, 2k, NHHTEMELRAF (1983)
TA9S8, FEFD TAIS (2 /A= ETMLIE | BRT T
TA100, ZAEIRPERERDFRPRBO NI L S
TA1535, nTns,
TA1537.
TA1538
KON TA2637
DIAONA
E. coli WP2 uvrA
KX WP2 uvrA/pKM
BiREN | EIRRRERK | S typhimurium In vitro MA e & REHEML R T CREMETH 72 &1 | Riggin & (1983)
B TA98 2 mg/plate T3, BR17
BIRFHEN | HIRIRERR | E coli WP2 uvrA In vitro MA H i o RS AL RIFFE FCRMEThH o728 & | & (1985)
B 2.0 mg/plate nTns, SR T 4
BEENE | EIREARERR | S typhimurium In vitro MA BaEdgl sn | RENEELEROGEII» DL TRETH | FAS56ICBWTHEIA
B TA98, T ferm & STl ENTND, ST 2
TA100. 1.8 mg/plate Mortelmans © (1986)
TA1535 245
KON TA1537
WiaE | BIREARE RN | S typhimurium In vitro MA e & REHEHAL R OF b b TR TH | FASH6 2BV THEIH
B TA97 1 mg/plate Sl ENTWD, SZR7 2
KO TA102 REH B U2 A (1987)
78
BIAFENE | ROEREFER | B241 In vitro MA R Yeta (i SLH OBEMMTRD HivTz & ST | FAS56 I8V THEIH
P fR 5 3Bk 0.05 mM %, SZR7 2
Kasamaki ©» (1982)
ZH 76
WiaE | BIREARE RN | S typhimurium In vitro 5-AS e & REHEHAL R O EIC Db b TR Tod | Radford & (1985)
B TA98 10 mg/plate Sl ENTWD, W20
J Y TA100
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PERFESR [OLZEERE BRI | B EHE | BRE | BRWE b IR A B S
EIRZRE R | S, typhimurium In vitro 6-AS I = REHEMALRFEE T CEETH o7& &4 | Ashby & (1978)
5 TA98. 2.5 mg/plate T2, ZM40
TA100,
TA1535
M N TA1538
BImZERE R | S typhimurium In vitro 6-AS e & REHEHAL R OFEIC b b TR Tod | Radford & (1985)
B TA98 10 mg/plate Sl ENTNS, 220
S TYTA100
EIRmERE R | S typhimurium In vitro MERERE | Fem A= REHEHEALROF I b 5T M TH | Radford & (1985)
B TA98 A7 5 | 10 mg/plate ST E RTINS, ZM|20
J N TA100 Ay )
>, OSBA,
5-AS Kk
6-AS % R
FEURME L
=¥ (7-AS
NEENT
Wb ZEE
BImZERE R | S typhimurium In vitro MiETHRE | &El®E REHEMALROFE T CHBETH -7 & & | Stoltz & (1977)
5 TA98 Shi=% > | 0.3 mL/plate LTS, Stoltz HiF, HICHWFHE | B39
KO TA100 HY T b VAR O I 0> 5F BRI B OV— BE G M PR A4 HH 12
Uy A L7V B U F Y T L OERRERIE
(' Arnold DB DWW TITRRETH Y |, Bix 7o
5 (1980) O ARERFEDO NT NI OWNTHHMET
DT v N Hotmb LTnD, iz, Stoltz HIX, %
AT ooy hOMERYF BV F NI D
Rizhs AR Ox7ev >y bo RF 3E8Y v ) v
AR HW F R U A O TRENEMALRTFE R T
L= b o TA98 # AW CRBRAFEM L= & Z A &tk
LRl—a v ouy hbdHotmE LT,
bdh) KV
R OH
BaiEjiilaskz)
AP Wistar 7 » k Hifm] fr N FyhY v LDso = 14,200 mg/kg {AE FAS17 2B W T HEIH
FrU DL ZH10
Taylor 5 (1968)
ZMT79
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BRI H

BRI

B TESE

Rl

&5k

=
e
[l

PR

B SR

S

AL

AT

Mongrel 7 v k

Hi[a]

e mE oS

Ty
FrU UL

LDso = 17,000 mg/kg A

FAS17 2B W T H B
210

Taylor ©» (1968)
279

Ll

<A

Hi[a]

e mE oS

Ty
FrU YL

LDso = 17,500 mg/kg A

FAS17 2B W T H B
ZM10

Taylor ©» (1968)
ZHR79

AT

INIAH —

8 HI#

Boss

i3

Ty
FrIYL

LDso = 7,400 mg/kg K5
LDso = 8,700 mg/kg ﬁgi

()
(tfe)

FAS17 12317 %51
ZH10

R ERER

A

H[A|

fymEa

VN
RS

LDso = 5,000~8,000 mg/kg /K=

FAS17 1281 551 A
ZH 10

LG

7 vk

Hi[a]

e mE oS

i35

OTSA

LDso = 2,000 mg/kg {KFEHE ()
LDso = 1,000~2,000 mg/kg & ()

EAE (4R DAL 9
FEBEFCFWE LS
PSR R

ZH8 0

AT

7 vk

Hi[a]

e mE 2o

i35

PTSA

LDso = 2,000 mg/kg {KF

JEAE (Y DRk 3
FEBEFCFWE LS
PSR R

281

Ll

Hi[a]

e mE oS

PTSA

LDso = 2,330 mg/kg /K

EMEA (1999)
S8 2

BEREEERER

H[A|

fymEa

i

BIT

LDso = 2,100 mg/kg ﬁxi
LDso = 1,050 mg/kg (A

()
(HE)

SCCNFP (2004) 23k

BRAE1Vis]
ST 1

SRR

7 v b

H[A]

frymE e

MA

LDso = 2,910 mg/kg (KHE

Jenner 5 (1964)
S8 3

Ll

<A

Hi[a]

e mE oS

MA

LDso = 3,900 mg/kg /K5

Jenner © (1964)
28 3

BEREEERER

ELEY b

H[A|

fymEa

MA

LDso = 2,780 mg/kg (K=

Jenner > (1964)
28 3

Ll

7 vk

Hi[a]

e mE oS

MA

LDso = 3,000 mg/kg K5

FAS14 123515 %514
ZH3 1

kR ERER

ELEY b

H[A|

Bo&s

MA

LDso = 4,000 mg/kg ﬁxi

FAS14 1281 551 A
M3 1

LG

7 vk

Hi[a]

e mE oS

MA

LDso = 5,825 mg/kg {KH

FAS56 12351F %51
BT 2
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SRR R A SR
KE#S | 2 S 21 RO R REHPR S | A BEME | oYY | 00 1 5% IARC UV—F% > 7 7 A—71%, @il | TARCT3 &Y FAS17 12
RO Osborne-Mendel 5~ k | 2 4EfH 4 10 N L EED, FEbeiBRTh L iR | BV THEIA
FEM M J5 WLTWb, KEESLLTIE, IARC U | 2B5, 10
—X T N—T DR E R L, KRB | Fitzhugh 5 (1951)
AR I W en s b e LT, 28 6
KiEHs | 38 AR KE75~100gDF v ~ | 38 B IRENEES. | A BEME | oYY | 0, 0.5%; AZEBL L LCIE, REMESORED | FASITIZBWTHEH
FHEL W GEEAZE) M 14 | U T A | 0, £9400 WS FEEA R TE RN &b, KRR | 210
FEs Ak Pt mg/kg (REE/H D g i LAY A AP DY Taylor © (1968)
ST 9
G | 2 HERRER Boots-Wistar 7 v kb G& | 2 4ERH REEEE S | & BEME | RF 35 CH | 0, 0.005, 0.05, | AZESE LT, ARBEMETIZEBWT | IARCT3IZEBWTH 5
FHEL W HAEE) M 20 | EEn=Y | 0.5, 5% T B U OBEGICRNT DREBAMITR | 2S5
FEM AE pt v Hh Y O Lo T L ¥ LT, Lessel (1971)
SR8 7
KiE#s | AERSENA | 70~90 BEO SD 7 v | 4E IREEY G | & BEME | RF 38| 0, 0.2, 0.5% ; AZEES L LTIE, Schmahl OfE#H % &3 | TARCT3 1B W TH5IH
FELO | MR bk M 52 | &= | 0, 83, 210 mgrkg | L. ARBREM:TFiIcBW Ty Y Tk | 25
FE A Pt v H VT | (KE/A U0 LAOE5ITRINT 5O % E1358% | Schmihl (1973)
U DA LIV Tz E LTz, 28 8
KEHS | 18 HMRE | SDT v b 18 A | R&E NS Poh Vv | R AZESL LTI, ARBROFERICE LT | IARCT3IZBWT H58|H
R Q0) BEKT T =X OMERNTERNWI D, KRB | 25
FE Ak % 6 2 H D g i LAY A AP DY Ulland & (1973)
M ORIEL ZMH8 9
KEHRS | —RIich=% | BisLSD T v b TR REEEE | Fi &8 | RF 3 C°H#L | 0,0.05,0.5.5%; | AZASE LTIHE. Fis%E5HMEORES) | IARCT3 KO FAS17 IZ
FELO | RBR e e S | SN Y | 0,25, 250, 2,500 | MEKITA A0S, SEEHERICAE R T15 L | BWTH I
FED ANE 20 Jt vV >F | mglkg (KE/H IZIEMRIEBE AR SN TWA I EnE, B | 2B5, 10
NP BEIESHIIET » hOARICFHEE IND & D | Tisdel © (1974)
Tisdel b OfsTRAHWEI & W L7z, —J7. | 290
WD B GREC R SN T ORI LRI
DWTIEL, Z OFABEE DS FFHFRINCA R
TIRVWDOT, YoV M) UL
5. L QBT RS O L LT,
KERS | 26 »ARRE | AE50~60gDEELSD | 26 A | IREEHRE | 4 BE M | RF 3£ TH | 0, 90, 270, 810, | AEES L L TIE, Munro b Ofiii% 278 | IARC73 & FAS17 I
RO Z v bk W4 60 | EENn=Y | 2,430 L., ARBREGETFICBW Ty Y F b | BNTHEIH
B A JC vV | mgkg (RE/A (V| Uy Ao b5ICBRTAESEORAEITRD | 25, 10
NURZ v HUELT) Sheho Tz L¥IWr Lz, Munro & (1975)
ZH9 1

154




HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KERY | 28 »HRE | Wistar 7 v b GEA | kE REME | A #EHE | oY | 00 2,500 AEEE L LTL, 72T — % O | IARCT3 L FAS17 12
LW EI) 28 72 H [ 54~56 | MU A | mgke {AHE/A TERNZ DD, AR Z I | BWTHEIH
FED ANE PE Wiz Lt L, =5, 10
Furuya & (1975)
29 2
KERS | 13 R BEFLSD 7 v b 13 3 REES G | A HEME | oy B Y| 0, 2%5F AZFBESELTIH, ARRICE T 5 | FAS17I2BWTHAIH
R Q0) & 10 | FRY UL NOAEL %, MlEE: HICARBROKEHE | 2810
FEM ANE U & ThHD 2% EFMmLT=, Kennedy & (1976)
29 3
KE®E | 2 FERRBR ¥ 8 M SD 7w b 2 4] IRER RS- LRERE | =Y | 10 5% AEEESLLTUL, IARCY—F 771 IARC73 } O FAS17 |2
FHEL W 25 Pt AL > b —7ORMEEER L, AXERTRENE | BV THEIH
FEs Ak VA N B LTELT, mERBRHREE LT | 25, 10
7 LKA R T D Z &b, KRG Z 7N | Homburger (1978)
IVt S WCHWRWZ & & LT, ZH9 4
vV F
U D AD
bENREN
LYy
B
KER S | 4 BRRER BESLIE SD 7 v b 4 [ IREH - Py BV |0, 1,3, 5, 7.5% | AEES L LCIE, WEMEZMNT —4% | TARCT3 KO FAS17 I
FHHEEOD FrU DA EFHERT DI ENTERNZ EB, AR | B1F 2551 (Anderson
FED AME BRZk17 5 NOAEL #5325 Z L3 ¢& (1979))
Tau &L 7=, M5, 10
KERY | 2 FERIRER 8 Wi > Wistar 7 v b | 24E[] ok 5 | xF BB | RF ol | fokis AEESL LTI, BIEAICHNEG R | TARCT3 1B W THEIH
L) SOXREE | (B 55 | X =Y | 2,000 DOxHERET 2/52 T, 2,000 mg/kg AE/HEL | 2R 5
FEISANE Beh Pt . W | v BV F | mgkg (KE/A AKPEHTET 30/71 PE, 4,000 mg/kg fAHE/H | Chowaniec & Hicks
50 JL) FU DA IRER I 5 IREERGRET 16/70 PEIZ A BTV D IZ (1979)
koK 4,000 b LT, MRRERRE IR Lo | BRI 5
5 (e mglkg WE/HSE | BGPTSR AR | T R BV 2SR
75 L, TV 7 L9 Chowaniec & Hicks @
it 50 WENERERERBT LI LT TERDP-T,
yo) . & IARC UV —F 77— 8L Tnb
i & 5 X oic, IR RE N AR+ Th D
i (HfERE LRSI BEIRNEHET LT, LA
% 75 ST, KEES L LT, KRB Z
IT) iAW & e Lz,
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AERTEE | SRR B FESE AERHIE | W5 HYE | BERE | e b IR A B SR
KiE#s | “fRich% | BILSD I v b AR REEPE S | Fo 4% | RF % C¢# | 0,0.01, 0.1, 1.0, | AZEAS & LTCIE, M 7.5%H 58N | TARC73 & FAS17 12
TR | AR e 10 | &=V | 5.0 7.5% ; L TW A O EAEIE AT ET S AIRE T | BOTH I
FEM ANE pc. W | v BV F | 0. 5, 50, 500, 1Z720 & @D Taylor 5D Rfigx 28 L, F L5, 10
20 Pt NP 2,500, 3,750 7=, REEO 1RIZHEBLL TWHEEREEAT = | Taylor & (1980)
Fi & Bt mg/kg RE/HF | B ORBBEE IIHHFNICERETIERWY | 296
W JE 4 e Z b MR D IR A
48 Jt EHo D MY U LAOREE L ORTEPE
IIEETE D &MWL,
KE®Y | —Rich=5 | 32 Blird SD 7 v b AR REMRE | Fo &8 | MiETlLE | 00 5% ; AZASE LT, F1O 5% & 5#0OMIZ | TARCT3 & FAS17 2
FHEE O | R W HE45 | <= > | 00 2,500 PR LN BEMRAT LR IX, T 0RALE | BV THEIH
FEMS A 50 Jt HVF b | mghkg KE/AHE | BEICABRENRWI EROCZOFRIBARE | 25, 10
Fr &8 | VoA Xy OFRAEBEIZ OV THAZE BT R S5 | Arnold & (1980)
e e A RipoTeZ D BREHRLEDOTHY £ 7
49 ~ 50 oY T M) T LAOEREITERT S
U DO TIEAe W &M LT,
KE#sE | —ifichizs | SDT v b MR 14 | MEIRE A | Fo &8 | BV | 0, 200, 1,000, | AZBESE L TCL, HEMEMAETFOMRAT — | TARCT3 2B W THEIH
FHELEOD | Bk H, 170 | &5 (4 | M 5~7 5,000 mg/kg K | XEIZOWTORENRRF+HTHLZ N | BIRS
FED A &Y 20 | NS U 5. ARBRAGE & FHEIC VW2 & & L | Schmihl & Habs
H 7o (1980)
ZM9 8
AE# | BB E R A | BESL Wistar 7 » b A== | RBRI Rk 1 MyERY Y | 351 AZESE LTE, ARBEME TV T | IARCT3 IZBWTHEH
RO | B —vav|A=vx | B | AV RF | M ERY DY | Fob ) ERERATRE—V 3 UE | ZHR5
FEM AME B | —var | M 63 | BRIVl | 22,830mgkg R | AIEERO SN0 T EHIEF LT, Hooson & (1980)
Bl 7w | BePEEL[E] | DT &8 | U5 5/ A RKES 29 9
E—oa | BERNTEE | 5B M RF &8> H Y
VEeME 2| B, 7w | 500L > 3,250 mg/kg &
et E—3 g i/ H ROk 5%
v B PR K
K5
ER3ll BRIl PRI
A =T | £ B M ERY oY
—3 =3 ¥ | 50JL > 1,740 mg/kg (K
Bt BEIE AR 5%
k., 7
E— 33
v B R
kS
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KEHS | 32/40 BHFBR | 10 B F344 7 > b 3238 RERG | S BEME | oY | 0, 004, 02, 1, | AZBESRELTHE, oy BV F MU UL | IARCT3IZEBWTHEIH
RO 30 &, FTRITL | 5% ; DB KT T 22N F344 7 » k& S5
FE A HE 31~ 0. 20, 100, 500, | Wistar 7 v k CT#72 % &1 5 Nakanishi | Nakanishi & (1980)
32t 2,500 mg/kg KE | O OFEILHEY TH B LRI LT, ZM100, 101
/B kA4
12 D Wistar 7 » b b PR OEE 0. 5%
18 PT
B 5t
HE 32 T
8 WHH D Wistar 7~ ~ | 40 xb PR
18 PT
B 5t
Tk 24 Pt
KiE#E | Bk 18 MR | 6 MO ME F344 7 v b | # 5 B4h | IREFHR S FohUr | 5%; AEEESL LTI, @G Sh-fa 02t | TARCT3 1281 5510
BHELODY | KRR 1, 3. 5. FhU DL | 2,500 mglkg RE | Xy BV M) U LAOREIZEKT D (Fukushima & Cohen
FE A 7. 9. 12, /B FE4 H o LA L Tz, (1980))
15 X 1% ZM 5
18 %I
3 E¥o
&%
KERS | 10 HRHE R 53l F344 7 » b 10 A IRENEES | A BEME | oAU | 0.1, 05, 1, 2.5, | AZAS L LTIE, IARCY—F%> 2727 | IARCT3 IZBIT 55| H
Ea0) 3~4C | FhU T L | 5% — 7 ORRMEER L. B v o (Murasaki & Cohen
FM Utk O, WEROFEEDNHEKFHTHY . F (1981))
VUSRI OFER L b= L TWD | BE5
ZEnD, ARBRICE T DBEOBIFEK O
FAETY U T MU U AOFEITEE
THHO LW LT,
KE®RS | &E 50 HER | 3#EORESD 7 v K KE TR AH 5 5 YohUr | 7.5%; IARC73 Ic 31T %8| H
RO | B 50 38 [ F FVU UL | 3,750 mglkg KE (Lawson & Hertzog
FEDS A JHFEY (1981)) &M 5
KEHS | 104 #RTRER 5EEEOME F344 7 » b | 10487 | iRAEEES FohUr | 5%; AEEL L LTT ARRICE VT 5% %5 | TARCT3 12817 5510
RO #5003 F RV T LA | 2,500 mglkg (AE | BETRO LN FHIZS BV o F RY D (Demers & (1981))
FEs Ak X% 4 @ JRAEY LOBEGITEIN T DAL &Hlr LT, S5
e
FANFT
XiE Lk
DR N
7 vl
17T L CTAL
i=rzd

JEL
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ABRIHH | ABRAICH B TESE AR | RS 5E | BE PR Hh& ARBR AT 2 S

a
i

KERYS | 16 AR 438l OHESD 7 > b 16 B 5 BB U | 0. B%IEEE ; AEZEALE LT ARBRICH W T 5%&% 5 | IARCT3 IZRIT 55|
LD D'EES/ PN FRhU DL | 0, 2,500 mgkg | FETHRD LIVZIRE LRGRERE Y > 1) (West & Jackson
FEM M B IREE/ A FEY YR Y U AOEEISEINT DAL & (1981))

4%HOK ; L7, S5

2,000 mg/kg &
/B kA4

KiE#E | &E 52 MR | 6 Hilino ACI 7 v ~, | & 58846 | IREEEG | STHEE | o H VY | 0, 5% AZESE LTI, IARCY—%2 27271 | IARCT3ICEBWT HE|H
TR Y | R Wistar 7~ b, F344 7 | 12, 24 X s 40~ | FRU T A — T ORMERRTHMN, 4 00FRMKOT | ZH5

FED A v XL SD 7 v k 1% 36 i 45t v MW 52 B O 5 TIXRFHAEN | Fukushima & (1983)
®BIZH R BeGRE BT 25 L) Fukushima 5 OfERITE | 210 2

B 5B 1 40~ gchn Lz,
5 L3 o 48 It
e
BL, IF
MDA TF
iz o
Wl 52
T D
5%2%&T
L7tz

AL

¥ '

6D F344 7 v b ¥ 5B 4k * FR OB
0. 4. 8, 35
12, 16 X L. &5
1T 20 @ FEHE 50
Bz L un

B 5 PL¥
2%
LU,
ENo g
FEWIZ
DUV TIE
52 HE D
B & f%
T L%
Wz &R
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
AEH | BEERAT LR | MEF344 7 v & (BEMEES | 2 @M TREH B - Fy BV |0, 5% AZEERELTUE, ARBRICBI 5V v» | IARCT3ICRIFT 5514
RO | FEEAE T > | AT LR & WA ALE) FhU T L Vg U UL 5% RGBT 5 BH]T (Murasaki & Cohen
FEBRANME | b 2 R VU SR O BN SR T 2k (1983))
EHIWT L7223, ARRBBAEIC OV TIIS SR | B3R5
R TFCTHELNZLOTHD Z LR
AV & & LT,
RAEHS | 17 H R HESD 7 b AlER 122HM | RS HoBYr |0, 7.5%; AZASELTE, ARBIT 1 HEDOAD | IARCT3 IZRIT 55 H
PR O FRrUTA | 0, 3,750 REBThrZ b, ARHBRICBITS (Renwick & Sims
FEM A mg/kg KE/HF | NOAEL OfFli 24172 o7, (1983))
E| 25
ME#s | ZRicbh% | K6 EEO SD 5 v K AR IREEIE S | Fo&@F | Mikcild | 0, 1.0, 3.0, 4.0, | AZBS L LTE, IARCYV—F> 77/ | IARCT3IZBWTHHIH
RO | R HE 52~ | &Py | 5.0, 6.25, 7.5% ; | — 7 DOIEHEZER L, 3.0%& 5 COREN | 25
FEM A 250, | VY >F b | 0, 500, 1,500, JEERARICHLEEEIIR LN & | Schoenig & (1985)
I 104 DR 2,000, 2,500, b, AR T 2B EE AT ER D ZM103
~500 3,125, 3,750 NOAEL % 3.0% & FHii L7z, £, AEE
U mg/kg RE/AME | & & LTE, 3.0%LL Lo G REOMERE TR
Y D SN BT RO T 2 b e R E N
Fr 457 PN R RIS AE AR R VAR DIib % -1l
125 KT 52 THD WL, £7-, SEIL
~1700 FILBRBEHR S TLRO LN Eh
un 5y U DB TIERNED
Schoenig & O R % EFR L, ARBRICK T
B BB A LIS O #MEICR D NOAEL %
1.0% & 7¥i L 72,
KE®YE | —fRich=5 | T#HEO SD 7 v b TR IRAN 5 Yo BV | 0,1.3.5,.7.5%; | AZBESL LTI, YyB VY wa | IARCT3 2B 55IH
LD | HBk F hU A | 0, 500, 1,500, 7.5% GHEIZRFBE D BE T R R b7 (Schoenig & Anderson
e At £ 2,500, 3,750 Mol=Z Eint, ARBRICEIT % NOAEL (1985))
mg/kg RE/AAR | %, ML bICARBROEFHARETH D 25
EES 7.5% &AM L 7=,
KERYS | 112 8 MR 78E D F344 T v b 11238M | B E | XHB#EE | oV | 00 5% AFZEBHELTIE, IARCU—F%2 27271 | IARCT3IZBWT b5
LW e 81| FrUTL — 7DD L 3V | Hibino & D HALFE | 25
FED At P, OHEFRBTEARVLDO LM L, L | Hibino &5 (1985)
B T2BoT, oWV F RN U LADEEIZ | 2104
1t 68 Pt L0 BIEE A Lz & T D ARBR AR IS

DWTH YRR 21T 5 Z L IixTE RV E
HIT L7z,
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KERYS | 24 BB Mt F344 7 > b 24 3/ R 5 HoHYUr | %0, 5% ; AEBERLLTE, oy BV rF hY A | IARCTS TR 55
RO 7 ~ U v |0, 2500 5%F R R SN fx OB X, 7 A2 (Fukushima &
FED AME A, Yoh | mgkg (KE/BHM | VEVEET N U AERERHCH RN (1986))

Vo, TA |4 EMBH, Yo h ) oA A CERILEZED | BBS5

LB R Tl 7eW e LT,

X7 A2

=g n

N
KERS | 10 HRRER 5 D F344 5w |k 10 RAMRE | A #EME | YoYU | K500 5% ; AZB4 L LTIL, Hasegawa & Cohen @ | FAS32 I2RB W\ TH5IH
RO 6t J1 v v v | 0, 2,500 T A LT LT, £ 2 3
FED A A, Yo h | mgkg {K&E/A Hasegawa & Cohen

DN e | (1986)

NN ZM105

H U XiE

YoHY

VPRES
KE® S | 21 HRHRER THEEOREF344 7 > b | 21 AWM IRAR 5 HoBUL |0, 5%; IARC73 IZ8T 551 H
EALYQ0) FRU A | 0, 2,500 (Tatematsu © (1986))
FED A mg/kg KE/HHH S5

E]
g | EREERER A | T v b I AEBS L LTI, ARBRIZY v H U ) | IARCT3ICEIT 551
FHEEOD | ARER FT U T A [ NURVRNOI XK A e VAV I X (Sakata & (1986) K&
FEMS A FLEZbOTEHRNZ b, ARBEE | OYu b (1992))
ZRHMBICH W WD & & LT, B 5

KERS | 10 HR R BELIEZ > b 10 R 5 FohUr | 5% ; IARC73 & O* FAS32 2
LD F U A | 2,500 mgkg RE B 175 51H (Anderson
FED Ak NIFEEEL | JAFEY 5 (1988))

DYy HY 25, 23

vhNTT

PN )

yr#EL<

[ESva N

N R AVN
KERS | 10 #RH R 5 WD F344 5 v |k 10 A RERG | S BEME | VoY | 0, 5, 7.5%; AZF&E LT, Garland 650 RfE%EE | IARCT3 IZB W THEIA
LD 10 P& FhUTLA |0, 2,600, 3,750 | BL., oAV NI U LAOREICLD | 25
FEDB A mg/kg RE/AAE | BT B OMAREINE E~DEHIEH | Garland > (1989)

u‘_/l

BHORAIC K- TR % &iffiam L7z,
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SRR R A SR
KERS | 10 #RE R 5RO ME F344 7 » b | 108/ TRET& G- BB | %5%; IARC73 (8 1F %58 H
L A | 2,500 meglkg (RH (Fisher & (1989))
FEM M iEY o | TRARY S5
DI )
N
KERS | &E 16 B | B F344 7 v b 585 AR 5% 5- HoBYUr |0, 5%; IARC73 125 55|
BHELOD | B 16 #H FRrU DL |0, 2,500 (Debiec-Rychter &
FEM AME mg/kg K/ H Wang (1990))
25
KEHS | 10 HRERER 4EEOEF344 5 v b | 10 87 AR 5% - PyHmYr |0, 3, 5 7.5%; IARC73 (28T 55|
FHEL W FrVU v |0, 1,500, 2,500, (Cohen 5 (1990))
FEM M 3,750 25
mg/kg RE/H A
E|
KB | 80 SR 6 o SD 7 v 80 ] IRENEES. | KRR | oV > | 0, 5% AFEES L LTI, IARC V—3*2 2727 | IARCT3ICH VT HEIA
FEL W o144 | FrYTL —7DfEHMERY LE X KRB ET | 5
FEM ANE Pt LTz DAY AN R B Homma & (1991)
#® 5 # 2107
1k 36 Pt
T ILT I UMAET v poictisa
L (SD 7 v NERFR) e 12
JC.,
i e
Ik 35 PE
KEHRE | 4 BERRR 5Bl OME F344 7 » b | 438 IREN 5 PonVr | 7.5%; AEBLLLTE, Yoy BV F hUwa | IARCT3IZEIT A5
RO FhU DL | 3,750 mg/kg RE | OB HIC X VRSN HERICET D (Cohen & (1991))
FEM AUtk /B FAY Cohen & O GLfif % %34 & H|lr L 7=, S5
ME#s | ZRicbh% | K6 EEO SD 5 v k AR IRERIE S | Fo&8E | MikTilgE | 0, 1.0, 3.0, 4.0, | AZBS L LTEL ARBRICBWT 7.5%% | IARCT3 IZHT 551 H
RO | Bk I 52~ | &= v | 5.0, 6.25, 7.5% ; | GRECERD SR FEAX OISR I & (Garland & (1991,
FE A 250 E, | #V>F b | 0, 500, 1,500, LD THDHE LTz Garland 50 BfEZ R | 1993))
it 104 VRPN 2,000, 2,500, RBL, ZNBOEIFY B Y v F U Y | BIR5
~500 3,125, 3,750 UNE - EROIER A IOk 2 - A AL D
U mg/kg KE/HHE | 7=,
F1 &7 e
125
~1700
Pt
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
SKE®E | CEBERERER A | 5 R F344 7 v b A=y | BEEKE | ##HE| A =>x— AEEE L LTE, TEBEENARBRE L | IARCT3 IZBWTHEIH
FHHREO | kB —a v 40 T DEIE S TOARBROBEGHMBEIZY THY, | BR5
FEM ANE B 6 FANFT, 7 Cohen b OFEFHITHEY) TH D & HIWr L7=, Cohen & (1991)
M+ 7n nE— 3 Z108
T—3 N
> EERE T2 I B
blcl il DAV
v Y
FU T A
YoHY
5
RAEHS | 10 #HiERER 5~6 D F344 5 v | 10 W/ REEE S | S BEHE | oy BV | 0, T.5%; AZEEL L LTIE, JARC V—3% > 27274 | IARCT3 2BV THEIH
RO b, £BF344 7 v F X 10 P FrU WA |0, 3,750 — 7O EZY EEZ DN, ARBRIT 1 | BRS5
FE AN F a7 7 EES mgkg AKE/BHE | HEOAORBTHDL Z b, ARBRIZ | Garland & (1994)
FLEWRKETH D B 17 % NOAEL Ot #4717 - 72, ZM109
NBR 7 v K
KER S | 8 MR 6 Hifnod F344 7 v X | 8 M REREE G | K BEME | oY | 5% AZBLE L LTI, IARC V—% 227 7L | IARCT3 2B W T HEIH
RO IZNBR 7 v k 5~ 10 | 7 bV T4 | 2,500 mgkg (AE | —7OHIWTEZY EEZ DN, ARBRIT 1 | BRS
F M un 3 :REEE HEOHORBTHD Z LD, ARBRIC | Uwagawa & (1994)
B 5 NOAEL OFHli 21772 7=, 110
KEHYE | —RIicH=5 | F344 7 b XL SD 7 | iR IRAN 5 HoBUL |0, 5%; AEESE L UL, ARBRIT 1 HEOAO | IARCT3 IZBWTHEIH
RO | BRI vk FRUTA |0, 2,500 mghkg | RETHDLZ D, ARBRICBIT D | 2E5
FEMS A Yy | REAMY NOAEL OFHli #1772 025 72, Cohen & (1995a)
IV 111
SD 7 v b YoBY |0, 5% ;
FhrU UL | 0. 2,500 mgkg
/B ARY
MK | ZRichr-% | M F344 5w k AR TR AH 5 5 Yo hYr | 5 7.5%; AZEESL L TIE, ARBRIZFEE 1 HED | JARCT3 1BV THEIH
FEHERO | BRI F hU A | 2,500, 3,750 HORBRTHDLZ LD, RAkBrIZEITS | 25
FED AAE £ mg/kg AHE/BH | NOAEL OFE Mz {Th72 o7, Cohen & (1995b)
B 2112
RS | 10 B MBS 5D F344 7 » b 108 | RS | S AEME | VoAb Y| T5% AZERE LT, AT 1 TEOAZO | IARCT3IZB W T HEI
EALYQ0) 10 & FRU UL | 3,750 mgkgAE | REBETHDLZEND, ARBRICBIT D | 2S5
FEM M 3 AER R NOAEL O§Fffi 21772 o 7=, Cohen & (1995c)
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HERTEH | BB B FESE AERHIE | W5 HYE | BERE | e b IR A B SR
KERYS | 72 HRERER F344 7 v b 11 # X KR | Yo BT | 5%, AZEESE LU, ARBRIT 1 AEOAO | IARCT3 IZBWTHEIA
Y A0 X 72 @ 9~29 | FrYU UL | 2500mgkghE | KB THDLZ b, KRRICEKIT D | 25
FE A 4 un 3 AER R NOAEL O§Ffi 2477 o 7=, Ogawa © (1996)
2114
KEHEYE | 52 HERR (B | ~ T A FA%B2 | 2V AT | XFBREE | BBV |0, 2mg BogbicksBTciER2noTtEET— | IARCT3 ITBWTHEH
HHEED | &) W o®E | o—c | 28 L, 2 ThD, 25
FE A = W Lz | # 5 8 AZES L LTE, IARC V—% o727 | Allen & (1957)
~lw k| 200E —TOEMERL LB, RODNTEK | 2115
LT JEZNY > B U OB ICESEHERT S &
Jbt PR IEWTE T E A LI L7,
EEN
REHYE | TERERENAR | 9~14 B0 Swiss | A =3 | A=y | B | f=>x— | PuoEe—3T gy | AFBES L LTL, IARC V—%> 27271 | IARC73 KT FAS17 |2
HUHERO | B ~ A —Yayv | —Yav | H# 100 | o B | BB O, 5% ; — 7 OEMEER L. ARBREGE AT | BWTHEIH
FE pE Bt P& OBL | Brpgemihl | PT.48# | BP, eE | 0. 7,500 mgkg | AWRnwz bl LT, ZM5, 10
B, 7o | & 10 & | 5#M | —>a B | (RE/RHEY Roe & (1970)
E—va | 5, 7m | 50[L ) ZW116
VEEEIS | E—v 3 N
7 H B ER
e
KAER S | BEpEHbA 400 H | 60~90 HERD Swiss ~ | #l A Z | BEEICY | £ B % | oDV > | 0, 20%; BOKEICE2RBRTIZRVWOTEEST — | Bryan b (1970)
wEE O | FRBR (%) A 400 Ht: | vV > | BE HE| FRU DL | 0, 4~4.8mg 2 THD, 117
FED A Wik e | MY Y | 100 T
Fs LEET
~N vl vk
I
12 H#H DA
A
KE®EE | Litticbhi=2 | FERE 14 g O Swiss | LAY REEIE S | Fo &8 | BV | 0. 0.2, 0.5% ; AFER L LTL, Kroes bOfbim% iR | TARC73 &1 FAS17 I
TR Y | B ~ A e 1 % 0. 300, 750 L., ARBREETFICBWTHy ) ok | B THEIH
FE A 50 & mg/kg R EE/ A HACEKT B EME ERAMEET,) 358 | BR5. 10
WO DT & HE LT, Kroes & (1977)
ZW118
KEHES | &k 2FFRBR | K8l CD ~ v A 5853 REREE G | & BEME | TR > | 00 1, 5% AFEES L LTI, IARC V—3%> 27274 | IARCT3 2B WTHEIH
RO 2 4E[H Mg 25 | Vb b —7OEME Y LB 2, AR EZE | 25
TN ANE Pt ARy il fAnienz & & Lz, Homburger (1978)
&L=V S 9 4
By
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KERY | & 20 B | 6 Hiino B6C3F1i~ 7 A | #5044 | REEHRS HoHUL |0, 5% AZES L LTIE, IARC "—x 7 7L | IARCT3 1BV T b5
FHR O | HERER 0. 4. 8, FRU DA — 7O Ll L, AR E | 285
FEI A 12, 16 X FHHIC AW ARNZ & & L, Fukushima & (1983)
X 20 @ ZM102
N 252
A5 PLY
ow LR
KER G | 1 FERRER 63D ICR/Swiss = 7 | 14E[ SRR D | A BEME | o B Y | 0, 500, 1,000, | AZESE LTIE, IARC V—F 27 7L | IARCT3 IZBWTH 5 H
FEL O 5 M4 10 1,500 — 7O A Y L L, KRR | 2B 5
FED AE un mg/kg AT/ H FMIC NN e LT, Prasado & Rai (1986)
119
s | CEEPERT - BERE | 21~26 A OB AL | A => = | IREHEBE | K BEM | f=vx— | 4=y xz—v 3 | KFRESAL LT, Fub U+ U waic | IARCTS 2BV T HAaH
TR | AR BALB/cStCrlfC3H/Nctr | — 3 =3 v 96 ~ | va UERE | v BB O . <~ 2T - S A T aE— g MEH | B2R5
FEM AME ~UA Bt 13 192 T 2-AAF, 7 | 200ppm. 7 1 | {72 &35 Frederick & DiEin % &7 L | Frederick & (1989)
B, 7 oE— g | —3a B O, 2o 12, AZEBE L LTIE, IARC V— | #0120
o E— VEEEY Y | 0.1.05.1.0.5.0% | ¥ NA—T OB AERY L E X, AR
a v B B YT b BRI DX Y o R U T AR
117 [ DRN X0 N—F—IRIEE 3T S iz & Ok
T B e Sl L7,
E® S | 180 H MFER 4 72 AlD C3H v 7 A 180 Hf# REER S | A FEME | oY |0, 0.1% AFERE LTI, WEORIUEE, 2 | Torres de Mercau b
RO e 5] FRUDA & B ROMENR TRV LD, (1997)
FEDS Ak Jt ARBREGE 2 B Ve b L, ZMR1 21
KERS | AR S8 WERDORHMEL Y T - | AR WokEE | &% REME | METRUE | 0. 0.156, 0.312, | AZES L LTiL, Althoff 50 Bfiga 23 | IARCT3 K * FAS17 |2
FHEL W T— LT e NEBAK— % 30 | &Y v | 0.625, 1.25% L. ARRBRICEI1T 5 NOAEL %, MifEE v | 331551 (Althoff ©
FEDS A un BV WARRBORKSHHRETH S 1.25% (353 mg/ | (1975))
E/H) ERHME LT, ZH5, 10
KE#E | BE 20 HERE | 6 B0V Ty - I— | &5 BAA | IREERS HoHYUr |0, 5% AZES L LTIE, IARC V—% 77 | IARCT3 1BV T H5|H
LD | BB T e NIAH — 0. 4. 8, F R DA — 7O A Y L L, KRB E | BB 5
FEM AE 12, 16 X FHIZHW RN & & LT, Fukushima & (1983)
1% 20 ¥ ZM102
N 252
B 5 L
Dk LR
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SRR R A SR
MRS | &&E 20 BERE | 6 HiEd Hartley T/F | & 5545 | IREFRE Fy BV |0, 5% AFEES L LTI, IARC V—3%> 27271 | IARCT3ICHEWTHEIA
BN | WERABR > k 0. 4. 8, FRrU DA — 7 DAY L L, KRB E | 25
FE A 12, 16 X AV e L, Fukushima & (1983)
1T 20 @ 2102
Bz 5
A3 LY
or LR
KEHE | 11 A ERR A X 1AM | &L | &8 4| oV |0, 65 AZASE LTHE, BE5&THI 2 20 | FAS17I2BWTH 5 H
FEL O 5 (8 | T F R~V A | mgkg {KHE/H BHRETRO ON-HE L, —RREERD | 210
FED A WNHFE) WP ORI F IS B8 bass | Taylor 5 (1968)
Sl b, BEICEKNT 2HE LT | 279
e W EHIBT L, ARBRICB T 2 REmAE
TR RETHD EEZ LN, AR
X1 HEOHRORBRTH L Z L, AR
B2 31F %5 NOAEL DAL 21T -
776
KEHE | 16 #EERR 4~5 PAFOMIMFE L | 16 #HH REREE G | A BEME | o U | 0, 2%%F AZBL L LTI, Kennedy 50 ifiga % | FAS17 I2BWTH 5 H
FEL O — R 4 3| FrY UL BB, "B, AZERLELTUL. K | 210
TN ANE U £ R 1 HEOAORBRTHDLZ Enb, Kennedy > (1976)
AFBRIZB T 5 NOAEL OF i 217720 | M9 3
ST,
ERYS | 79 A BB T H 79 AM | ROEE | AR | o B U | 0, 20, 100, 500 | REE S L L Tk, ARBRICEB T D | ITARCT3 KU FAS17 12
L A 2| F Y YA | mgke (KE/A NOAEL #% . il & b IcARBOKEAE | BV THIIH
FEM A ~3 L T 5 500 mg/kg R/ H & FEAH L 7=, 25, 10
Coulston & (1975)
2122
McChesney & (1977)
ZM1 23
g | AETERER THFFN, h=rA4% | E%ML | BREHRS | BB | Sy BV |0, 25 AKEEBES L LTI, Takayama 5 K& 8 | JARCT3 1B W THEIH
EALYQ0) WERT 7YV HIRY | 2 0b 10T | > RY DA | mgkg KE/A Thorgeirsson b D RfRZER LTz, —F. | 25
FE M iz B s KON i AFZES L LTE, IARC V—F% 277 )L | Takayama & (1998)
AN TIBERS 6L, —7DOfERERL LB L, ARBRICBWT | 3124
Ehao% EENy i3 NOAEL %3R5 <& TILR W &l L
ToEE 9 It K 72
(103 ~ M 11
283 7 H un
)
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KERG | AR 3/ HIGD SD T v b A IRERS . | 4 B | OTSA 0. 20, 200 AZEBE L LT, SIAR TOHW % & | IARCT3 X' SIAR 125
LW KA 88 mg/kg (REE/H L. ARBEGE 23 Zanz s e L | WTHEIH
FE A JC 7 M5, 30
Schméhl (1978)
ZMR126
NKE®SE | —iich=% | 32 Bl SD 7 v b AR KB E | Fo &7 | OTSA % 0. 2.5, 25, 250 | AZES E LTix, ARBREkAE 2 &R L, TARC73., FAS17 KLY
TR | AR Q=R iy mg/kg IKE/H% | BEEBIT R ILEE O A I AR | SIAR I2BWTH 5 H
FEs Ak ) 50 Jt BOLNT, BEEIGER L2{bTIE Wy | 285, 10, 30
Fi & 8 LEZONDZ END, KHBREMTIZE | Arnold 5 (1980)
W JE 4 WT OTSA O HICR KT D EEIE A AN | B9 7
49 ~ 50 IR B 7= LI LT,
um
g s | BeMEBERERE Y | BEEL Wistar 7 v b S =vx | BRI R 1 OTSA % W1 AEESE LT, ARBEE &8 L. TARC73 1B W T H 51 H
FHEED | ARER —Yarv | A=y | B 0.13, 70 mg/kg | ARG FIZBWTOTSA O EIZRA | 25
FED A B Pt B | —> v | M 63 RE/RRAKEYS | TABRNA T aE— a UEMIZ7ZeA | Hooson » (1980)
|, 7a | BEFERERE | DT KR s o7z & W LT, S99
E—Tz | N F. | 5 B M
VBB 2 | e E— | 50T
[ P
s i K %
5
ERRll AR T BRI
A4 = x| & FEME OTSA 70 mg/kg
—3 3 | 5OE IRE/ IR & 5
B B I £
SO =
ET—T 3
v B IR
(eSS
KiE#s | EkR G EME - | S##kO SD 7 v bk PrAaBR | BRIk 0 | 4 B M | OTSA 0. 20, 100, 500 | AZES L LTI, HoSEERICA O | SIARIZBWTH A
BEL O | AR A RMEOR Bh5 (8 | #% 13 mg/kg (/A T B RS R DRt IMEDHINZ oW | 2R3 0
FENAME | AR HHTE) un T, a2, 787V NCE DD THDARE | JEAEE (48 Ok 9

PERHEZR SN D3, EEGEH STy
b LBz, RRBRICBT B HEICRS
NOAEL Z:RD D Z EIXTE RV EHIT L
7=

FEREFIFYE LTS
P R
ZMR127
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AEBRIEE | B [OLZEERE RERME | BE0E | BEE | HRE b SRR 2 SR
Mg | 28 HRIEH | ¥ 5 8lmo SD 7 v k 28 HI# TR AR A | 4 #E ME | OTSA 0. 4. 20, 100 AZEE LTUL, BRI EOEZBRELE | BAEE 4R DAL 11
BHELOD | GatERBR BE5 (5 | #H+% 5 mg/kg R/ H L. ARRBRICIIT 5 NOAEL i & | FEBEF L FHE LS
Fe A PR ~10 Pt \Z 20 mg/kg AREE/H & FFAM L 72, lEF=vi 3
2128

KEEE | S AmEER | 9 8o SD 7 > b 5 R | MmElRR O | & BEME | OTSA 0. 4. 20. 100 AZEAZ L LTIL, 100 mg/kg (RE/H G | BAE (KK OFK 11
LD | B HHERR | &5 (5 | #4138 mg/kg REE/H REORECHEIRME LRIt MEDI AL | FEBE AL T E 22
FED AE HHTE) U DR BN T2 Z LRI - 7228, P ARG SR

RPN EOZR L ZR L, ARBRICBT | 3129

% NOAEL #% M & %12 20 mg/kg K5/ H

&Rl L 7=,
KiEHS | KE&E5HEME - | 8 kO SD 7 v b OrEasER | mElR O | & BEME | PTSA 0. 120, 300, 750 | AZES L LTI, RBRHEFTOEZRLE | BEAEE () OFEK 3
RO | AR A E O &5 (F | #4513 mg/kg (/A L, ARRBRICEIT 5 NOAEL il & | FEBEFLFHE L L
R | R WHFE) us 2 120 mg/kg (KHE/H % TRIDHECFHN | MR

L7, ZM130
KE®EE | 13 EERR HESLSD 7 v b 13 R REEFEE | 4 B M | OSBA % 0. 2%% AZES L LT, Kennedy b Ofiaz 2 | FASITIZEB W TH5IH
FHEEW 4 10 Bl o) VEORBM I E | ZE10
FED AAE U LTCT?»OSBAIZ L &MY — FiZ7Z2 & | Kennedy & (1976)

W L7z, ZM9 3
KE#EE | 16 HERR 4~5 AR OMIMAEE | 16 HH REEFEE | 4 B M | OSBA % 0. 2%% AFZES L LT, Kennedy b Ofiaz 2 | FASITIZEB W TH5IH
FHEEW — 7R 44 3 Bl o) VEORBM I E | 310
FED AAE U LTCT»OSBAIZ L &MY — FiZ7Z2 & | Kennedy & (1976)

W L7z, ZM9 3
KE#E | 13 EMRR BfifL SD 7 v b 13 JE M REFHR G | & BE M | oCBSA 0. 2%% AZEES E LT, Kennedy b Oftiwz & | FASI7TIZB W CH5IH
LD 4 10 | -NH4 % AL, o) CVEORBH I E | 310
ZEH AAE U L T® oCBSA-NH4IZ & 5 %l — Fix | Kennedy & (1976)

R S LT, 293
KE#E | 16 BEHERR 4~5 D AOMMAEE | 16 #EH REFHR G | & BE M | oCBSA 0. 2%% AZB& L LTI, Kennedy b O 4A & | FAS17IZBWTH A
ALY 0) — VR M4 3 | NH.% WL, Foh ) CHEORB I B E | 210
ZEH AAE U L T® oCBSA-NH4IZ & 5 %l — FiX | Kennedy & (1976)

R S LT, 293
S| 90 A M5 Z v bR 90 HH IREH L | 4% #F M | BIT 0. 200, 900, | AZE&LLTIE, EPA L E2—0Ofki% | EFSAR# AR VERE
LD e 12 4,000ppm R L, REOKMEEZHEIC, KRBT (2006) IZBWTHIHA
FEM AN U % NOAEL % §tC 200ppm (15.3 mg/kg & (EPA L & =—(1993))

H/HFY) . #ET 900ppm (78 mg/kg (A
JRFRYS) L EFEEm L7z,

218
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SRR R A SR
KiE#S | 28 HIER5R Wistar 7 v b 28 HI[H SRR O | 45 B M | BIT 0. 12.63, 37.89, | AZBA L LTIL, HE CRAK) #HE | EFSARSE S FLERE
RO BE5 (85 | #H+% 6 113.67 THIENTERWA, SCCNFP 0o#ii5E | (2006) 2B W THEIA
FEM M PR un mg/kg K/ A TORERE R L, ARBRICKIT D B8
NOAEL # i & 412 12.63 mg/kg A/ SCCNFP (2004) o #
A &3 L7z, HE
BT 1
KEHSE | 90 AR Wistar 7 » k 90 H A SRR O | A B ME | BIT 0. 8.42, 2526, | AZES L LTIE, HE CRAR) R | EFSARE SR LVERE
RO &hH (H | #4510 63.15 T 52 EMTERNA, SCCNFP o5& | (2006) IZBW\WTH5IH
FED A WHFE) U mg/kg AT/ H ToOfEmERER L, ARBRIZBT D ZMW1 8
NOAEL % ik & 312 8.42 mg/kg A/ H SCCNFP (2004) O #H
&R L7z, HE
BT 1
KERYS | 13 HRRER Bt ¥ Osborne-Mendel | 13 i RER S | & BEHME | MA 0. 0.1, 1% ; AZAL L LTI, JECFA offinaei® | FAS56 IRV THAEIH
FBEL W 7 vk B 10 0. 50, 500 mg/kg | L., A#RBRICEHIT 5 NOAEL %, M b | B3R 7 2
FE DN A Pt REE/ B FH Y WARRBROKRFHHARETH S 1% (500 mg/kg | Hagan » (1967)
IRE/H) ERFf L7z, ZM131
KEHY | 115 A MR Bt 7 > b 115 AR | IREE&G | & B | MA 0. 0.3, 1% ; AZEESA L LT, JECFA Oftin% 238 | FAS14 (2R 551H
LW B 10 10, 150~300, | L. A#RBRICIKIT 5 NOAEL kL $12 | (Dow (1967))
e At un 500~1,000 0.3% (150~300 mg/kg K&E/A) LFHL | 2R3 1
mg/kg KE/HH | 72,
g;_/l
KiE#s | 78 HEFER (& | F344 7 v |k 78 [ REEFR G | K BEM | 7 FT= |0, 1.5, 3.0% HaWE IR DR TH LD THET—4 | FAS14I1I2BWTHEIH
BELO) | &) Wi 35 | g Th D, 231
FEM M JC AZEES L LTIE, DHEW Oftiaz 2% | DHEW (1978)
L, ARBREGTICBWTT U M= | 2132
DO HIZHER U230 AMEIEERD S 7e i
o7z LW L7,
KEHE | 24 HERR (& | 6~8#llinD A/He~ 7 A | 24 [ MEEN B | & BE M | MA FZEAETRE; & | ROBSEICE2BBRTIIRVOTEET — | FASI4 1BV THEIH
FBHELEW) | &) 5 20 T rEhsRE 0, | #ThHD, L3 1
FE A 2,250, 11,200 AZEES L LT, Stoner 5 DOfEm% &38| Stoner 5 (1973)
mg/kg (R L. ARBREMETICBW T MA OSSR | 2813 3
IRl U 7= I N 5 26 D BEINIE 2 > o 7= & )l
L7,
KEREE | 718 HH#RER (& | B6C3F1~ 7 A 78 [ RENEES. | A BEME | 7T = | 0, 2.5, 5.0% HGWEIROIRBTH DD THET—F | FAS14 2B\ CH5IH
L) | ) W% 35 | R Th b, 231
FEM M JC AZES L LTIZ, DHEW Oftinz /2 | DHEW (1978)

L., ARBREMHTIZBWTT v b7 =L
D HIZHER U230 AMEITERD S 7e i
S 7= &R LTz,

Zf1 32
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
KiEPeE | BeMEBERERE Y | 6 @i F344 T v b f=vx | f=vx | {HE | f=v2— | A=y —T a3 | KZEESE L TL Fukushima 5 Ofiii% | Fukushima © (1986)
LD | ARBR —Yary | —var | 20~25| va VBB | VBP0, 0.05%. | R L. ARBREETICBWTZ Ui | 2B1 34
FED AE Bep 4 3 | BEREEROK | DT BBN, 7u | Zu®—va ¥y | N ULAOESICERTIEMENA T 0
M., 7w | &5, 7 T—vay | B0, 5% ; = a UERNH T LI LT,
ET—g | mE—Y Bpers > | 0, 2,500
VERPE 32 | 3 v Bl ) bV v | mgkg (KE/ A
R AR % - A
MRS | 13 3 E %R Bt Wistar 7 v b 13 i@ [H] REF L | S BEHE | VX0 | 0, 6%%F AEES L LTIE, de Groot b DfEiw%Z & | de Groot H (1988)
FEL O 10 JC fig—7> kU L. FBOMEIEANT VZADBEICEY | 2135
FED A A 7 v MEMWBAT LR EFRET DL
MWTE D LML,
KEHG | CERBEEERE A | 6 Bl F344 7 v b f=vx | f=vx | BBNWL | f=vx— | f = x—3 g | KEES L LTIL, Otoshi b Dfii#%Z &3 | Otoshi » (1993)
RO | kB —vav | —var | BERE| a B | BB, 0.05%. | L. BERESOHEKIZRTFT R T LEE | 2136
FED Ak ik 4 0 | BEBEAROK | M 16 | BBN, Y'u | e E®— g v | (ICEET S LT L,
M., 7a | &5, 7| K, T—var | B0, 5% ;
E—va | mE— | BBNE | BEfEa 2 | 0, 2,500
VEIRES2 | 3 VBB | L E & | BB, =7 | mglkg (REE/H
Bl RENEEE | BEME 8 | BB RNU D
Pt AN T an
Bk
VRPN
A | AR AN | TR Boots-Wistar 7 v | 4R 1~ | EHK L | &8 6 | v VU > | 0. 6,000 Lessel (1971)
= 5 k 20 H (& 5-#% | I FhYU UL | mgkg (KE/A M8 7
AR
T 4% 391 Kt HE B
AL 12 JE,
< B 5
9t
ETHRE ) DR S 7z | 60 HIH REFR G | B BEHE | oY |0, 1%
7w b 10 Pt
Jft 20 PC
R A | AR TEIEBR 10 ~ 12 i i o MR | fEik 7~ | sREIR O | &8 20 | B U | 0, 480, 950, Tanaka & (1973)
Ik Wistar 7 » bk WBHO 7| &E (FH | L J bV A | 1,900, 3,800 ZM137
H [#] WNHFE) mg/kg K/ H
gl | StRichbies | To b AR TREN 1 5- RF ECH | 0,0.01,0.1, 1.0, | AZBSE LTE, ARBRICBT D FAS17 1281 5514
2 BB R A TR wI Y | 5.0, 7.5% ; NOAEL % 1.0% (500 mg/kg {K&E/H) & (Taylor & Friedman
L v HYF | 0, 5, 50, 500, | FAf L7, (1974))
NP 2,500, 3,750 210
mg/kg K/ H
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
AnsA | ZRICh5 | BERLSD T v b TR IRENEES. | Fr &8¢ | RF %<8 | 0,0.05, 0.5, 5% ; TIARC73 }; (X FAS17 12
E s AR I ik 45 | E SR | 0, 25, 250, 2,500 BWTHEH
20 Pt v 71U >F | mekg {KE/H ZM5, 10
NP Tisdel & (1974)
29 0
AR | AR IR Wistar 7~ b YRR A | BEES | R | Yo BV | 0. 0.8% AZEBE L LTH, KBEEOBRESENE | IARC22 1BV THEIA
E A 5 I iR 3 21 &, ERFRD LT T HARRBLIFICON | B3 2
fi] & i@ B 5 B <. MfRFEIBREEOT—F 7727 FTh | Lederer &
< 13 Pt DAREMEZ PR B Z B TE ARV o & | Pottier-Arnould
BT L7z, (1973)
£ 138
AT IR 1 SRR | MiEIZKY | SBEEOIE)». M Lederer (1977)
FAEEC 52 PE, | s | Bk g s ZM139
< BEB | YoV | WYy B Y
13~35 | XX RF {& (0.15. 0.3. 3% ;
un Wk vilyE | 75, 150, 1,500
Ehi=Yy | mekg AE/H) X
VAN X RFEICEL &
HEENnZY v
Uy (0.3, 3% ;
150, 1,500 mg/kg
IRTE/H)
R | HRIcb2s | EHEE 175g 0 SD T | AR REMRE | Fo &8 | > U v | 0, 5% Arnold & (1979)
i R v bk HEMES | TR 7L 2140
50 Pt
A | CitfRichs | BiELSD 7 v b TR IRENIE S | Fo &8 | RF % <# | 0,0.01, 0.1, 1.0, TIARC73 }x (X FAS17 12
M FRBR M 10 | &=V | 5.0, 7.5% ; BWTHEH
PC. M | v A Y | 0, 5, 50, 500, ZM5, 10
20 Pt VRSN 2,500, 3,750 Taylor & (1980)
Fi 4% 8% mg/kg {KE/HHH 29 6
e I % e
48 It
AR | CMRICheD | 32 Ao SD T v b AR IRETH G | Fo &8 | MIETELE | 0, 5% ; IARC73 }. O} FAS17 i
ik RBR W14 | =Yy | 0. 2,500 mglkg BNTHIH
50 Pt BV F | KE/AEY ZM5, 10
Fi &8 | VoA Arnold & (1980)
i 7k 2 ZM9 7
49 ~ 50
Jt
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AERTEE | SRR RS HERHIN | B5J5E | BERE | B P 5 IR A B SR
SRR | S8 AR BRI RUER IEHR Wistar 7 v b R 0 B | IREFIRY | BB 20 | RF By | fBEEDOIE) RF | AZBS L LTE, ABEICHOWTIZERER | Colson » (1984)
i IR U vHY T | ERY B Y | OFMATRHTHY . AREORBSEMIC | 2141
% B 1A FU DA, | FRUDLA (0.3, | FESWTNOAEL #3Hfi4 2 2 L id T2
L., IR FEH RF 15 | 3%). M8 RF ik | W& W L7z,
20 H 27 Wy By | WY B Y )
FHIBH »FhUw | MU DA (0.3,
4. RF % | 3%). RF E#4
Wy B | v B YT E
VT UE= | =75 (0.3, 3%)
TAXIEM | XiE M ERY
EEY > A | Y (0.15,.0.8,
IS 3%)
RS | RAEFERBR 8~10 #FO4THE ICR | #E4E 6 H | s O | &8 10 | v BV v | 0,62.3,125,250, Tanaka & (1973)
M ~ A V2 HA[E] 5 (8 | F F VYA | 500, 1,000 ZW137
NHFE) mg/kg (K
AR | ERICh= D | FHRE 14 g @ Swiss | Ltk RENIEES | Fo &8E | oV | 0, 0.2, 0.5% ; IARC73 }. O} FAS17 i
A RBR ~ A e 1 % 0. 300, 750 BWTHEIH
50 Pt mg/kg R/ H ZM5, 10
Kroes & (1977)
ZW118
AT A | AR SR IR ICR = 7 & AR 10 | EMENE | BB | oA U | 0, 500, 1,000, | AZEES L LTE, ARBRICHOWTITAWV | IARCT3ICEBT 551
M HICHE | 5 10 PC, | > VU T4 | 2,000 BB DN s KRBT (Dropkin & (1985))
% &5 mg/kg AT % NOAEL % [EfEICFHEiT2 Z &ixTx7Zr | 25
B 5T U & L7,
R 5~ | MR A 0. 5. 10, 25
15 H &L (8 mg/kg R/ A
PEFE)
iR 0~ | fokEs 0. 5. 10. 20%
17 H
AR E | S8 AR BRI ICR <~ & 58 ] % 1 YoV | FHMR B TO IARC73 28T 55| H
I 5 LA | MTL IZH% T 5 (Seidenberg > (1986))
) i kS £ 5
AR | CRIichb 2% | CD-1 v D A TR ok G- YoV | 0,1.25.25.6%; | AEES L L TIE., ARABRICEB T 5 | IARCT3 BT 551 H
A IR F rU A | 0, 3,500, 5,900, | NOAEL % 2.5% (5,900 mg/kg {K&/H) & (NTP (1997))
8,100 mg/kg (K | FFEAfi L7, 25
EREE
RS E | S8 AR BB TR ¥ R 1~ | KEEL | xHREE | Yo U | 0, 600 Lessel (1971)
i 29 H (B 5t | 708, % | 7 bY 7 A | megke KiE/H S8 7
HEAFE) 5
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AERTEE | SRR B FESE AERHIE | W5 HYE | BERE | e b IR A B SR
TR | ERER R 10.5~12.5 HDF In vitro Yo HUr | ImM IARC73 I2F1T %8| H
A v MR (Kitchen & Ebron
(1983))
S5
Al | MIREEEE MR In vitro Vb2 4 TIARC73 1ZBIT 551 H
i HURERE &2 N - FrU DA (Pratt & Willis (1985))
R LM 5
A | T MK EERS In vitro Yoy TARC73 1283 58| H
i FMREZ LB AR (Renault & (1989))
7o iR ) 25
R A | < v AR In vitro Yoy TARC73 2B 558
i AR ( Newall & Beedles
(1996))
S5
AR | ARV IR Wistar & > b AR | IREEEES. | kF BREE | OTSA 0. 0.1% AFEBDE LTE, KBEEOFREENZE | TARC22 1B W THEIH
ik oz 52 L, ERBO SN ETHRREBEME IOV | 2R3 2
< B 5B T, MEFEBRE LoT7T—F 75727 FTH | Lederer (1977)
20 J& HAREER PR T D R TE 2V boLE | 2139
FFAH L7,
AEEA | AR AN | PR E 175g 0 SD 7| itk IO | Fo &8 | OTSA 0. 40. 100, 250 Arnold & (1979)
M B v b Bh (H | M 24~ mg/kg R/ H ZM140
HHTE) 27 PG
& B 0. 25, 25, 250 | AZBE S L LTIE. ARBRICBIT S
40 ~ 50 mg/kg KFE/H% | NOAEL % 25 mg/kg {K#/H &5l L7z,
VG,
38~ 50
pC
A | —tfRich=5 | 32 Hilio SD 7 > b AR oKL | Fo %8 | OTSA %% 0. 25, 25, 250 | AREB &L LTIX, ARABRICB Y 5 | IARC73 XU FAS17 I
i FRBR e I 4 mg/kg KHE/A% | NOAEL % 25 mg/kg &8/ A & 240 L 7=, BNTHIH
50 P ZM5, 10
Fy & Bt Arnold 5 (1980)
e 1 % B9 7
49 ~ 50
un
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HERTEH | BB RS HERHIN | B5J5E | BERE | B P 5 IR A B SR
ERRAE | AR IEHR Wistar 7 v b iR 0 B | IRAHEES | &8 20 | OTSA 0. 0.1% AFEEEL LTIE, AHEIZOWTIEHER | Colson H (1984)
= NGRS A Pt DOFEAARARIATH Y, AREORBLIEIC | 2141
% B 1A HSWT NOAEL %3t § 2% Z L idT& 7
L. #F4R U &R L7z
20 HIZH
FHIBH
A | RER G - | SEEDO SD T v b PraEr | MR O | & Bl | OTSA 0. 20, 100, 500 | AZBS L LTH, ARBRICRIT 24 | EAEE (4K OFK 9
ik AT IS A TR BhH (8 | H#% 13 mg/kg (KE/H HFMEICIR D NOAEL %, BB Ol L | FEBEEF LM E L 2
HlBR WHFE) un BIZARBROKEHETH S 500 mglkg & | M aSkiE 8
/. YEWC 100 mg/kg (KE/H LM | 127
L7z,
AT | S AR | 9Bl SD T v k i 5 A5 | bR | % & | OTSA 0. 4, 20, 100 AZBEEE L TH, ARBRICET 240% | JBAEE (4 ok 11
i B HERBR | &5 (H | % 13 mg/kg R/ A E#BMEICHRD NOAEL %, BB (k) | FEBEFLFHEZT S
PR U KRB OWNTIICONT AR O R | PSR
mAETH S 100 mgkg (KE/H LFMEL | ZR129
77,
R A | AR IEHR Wistar 7 v b IR 0 B | IREEEE S | &8 20 | PTSA 0. 0.1% AFEEEL LTIE, AHEIZOWTIERER | Colson H (1984)
i NSRS un OFMBARHTH Y, AREORBKEIC | BB 141
% B 4R 23T NOAEL #3742 Z L ixT& 72
L. iR U &I L7,
20 HIZH
FHIBH
AT | RER G - | SEEEDO SD T v b PrAaRBR | sk 0 | % B | PTSA 0. 120, 300, 750 | AZES L LTH, ARBRICEIT 240 | EAE (4 Ok 3
E A TS A TRMEDE Bh5 (8 | #% 13 mg/kg (KE/H A EMEICER D NOAEL %, BlEhigk OVEE) | FEMF LM E LS
Gk WHFE) Pt BOWTIZHONWT S 300 mglkg BFE/H | MEARTE R
LI L 72, ZM 130
R A | AR 1R Wistar 7~ b YRR | AT | % BRBE | OSBA 0. 0.1% AZEBE L LTH, KBEEOFRESENZE | IARC22 1B W THEIA
P hAaaE T 52 L, ERFRD LT & T DARRBLFICON | B3 2
< B 5 B T. #fFmE o7 —F 7727 N T&h | Lederer (1977)
24 [t HAREME AR S Z M TE RV E DL | BB1 39
FEE L7,
R A | AR TEIEBR JEHR Wistar 5~ b iR 0 B | RS | 48 20 | OSBA 0. 0.1% AEES L L L, ABEIZHOWTIERER | Colson » (1984)
Ak IR pC OFMBRAHTHY . RFEORBAEIC | ZR141
Z B4R ST NOAEL #7#ffi§ 2 Z & ixT& 7
L. MR VR L7,
20 HIZHF
TYIBH
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 IR A B SR
ERERA | A FMERBR IEYE Wistar 7 > b ik 0 B | REEE S | &BE 20 | PSBA 0. 0.1% Colson & (1984) ™7 v b~ (F#§) Colson ©» (1984)
i noEE U RO o@EICLE, O 1o T, TR
% B 1A BEDIED (01%) 2T HREEHTE L, 21T
L. #F4R W, JRIROIRER A IES ORLE (fEar ik
20 H 2 RORALRERHIRBNEE SN TVD
T oI5 (ZH141), AZBS L LTUL, AR
WZOWTIEFRBOFEMNAHATH D . A
DR IS SV T NOAEL %% &3
52 EIFTERVETFM L,
R A | AR IR Wistar & > b PRI | RS | % BREE | 0CBSA 0. 0.1% AEERELTH, KEEOEEFNE | IARC22 2BV THEIH
i AT 52 T, | XiE ERRO BTz LT ARBEAEICOW | B 2
< # 5 7 | oCBSA <. MM E LT —F 7727 FTH | Lederer (1977)
20 [T -NH, LEREM A PR T 2 2 R TERVBDE | B2B139
P L7,
A | AR IR Wistar & > b TR 0 B | eS| &8 20 | 0CBSA 0. 0.1% AZBE L LTI, ABREICHOWTIZEE | Colson » (1984)
P INCE U Xix OFMNBRHTHY . AREORBKEIC | 141
% B iR v CBSA ST NOAEL 7§ 5 Z L IX T 7
L. #E#R U & fRr L 72
20 H Iz
TYIBH
T LT | BT R | 8~1238k> CBA/Ca~ | 3 HIH WHSE | &8 4| oAbV | DMSO &k (0, Warbrick 5 (2001)
Uk B (LLNA) A R | T 25, 50, 75%) 25 2142
5 uL
7 LNAs | %I ¥ — | Dunkin Hartley € /L€ e JERERE | % BRBE | BIT JAE 1 FH 0.1% SCCNFP (2004) D #
Uk ENG > b 10 P&, KN, JEAE 2 |1 H HEICBT D5 H
(GPMT) #® 5 # 20% PA % Kz & i (Quintiles England
20 Pt fiF, #E 10%[H%E (1997))
B AT BT 1
T LT | RBETY R | v R 3 HIH i 515 H BIT % SCCNFP (2004) i
Uk B (LLNA) V2 R T B HEZBWNTHEIA
5. ST 1

Basketter & (1999)
214 3
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<B|E>

1

wl

10

JEAEEE, Ty B AN Th] RO TL-TAEI BT oE=T L)
DIIMFE TE M OBUE ELHE DR E I BT 2 R dn RS2 B IS DWW T Rk
18 = 5 H 22 AT TR MM EZETAN 2 L 7o 3580), 56 144 B &ML
2FEES (CFRk 1845 H 25 H).

%% . http!//lwww.fsc.go.jp/fsciis/meetingMaterial/show/kai20060525sfc

JBATGEE, Vo) AN T s FBEDODORGEHHREE, 2006 F 4
H.

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.

JEAGEE, o) T Y oL OFHEEOLIEIZE T 2 &Mt
I SWT, 409 ML eZE s (PR 234F 12 4 1 H)
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