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C

HElE LCER SN Ty U iy (CAS F : 6381-91-5
(Fo BV TN L 3% E LT)) (20T, SHERBRMES 2 AV TR
P e s B A & 520 L 72,

R HE U2 BR A 1T, Vo U AT T DA RRIE L L mmtE, )
WG, BN, A AEFEEEFIIET 26D TH D,

oV AN T D EWERE L LIt i B GEE AT 52 LI TE R
Moty LNULRRE, RSB L D THHL v B Y Ay o NIEINY &
L COMERARFICBWTIIZDMDY B ) o OfHE & REERIZ5ERE TH 2 Bk & NG
LCEGBICYH BV E2AERT D EHMESIND Z EnD, AEMPFHES E LT, K
FHf G B OZ 2MRHMEIC BN T, o B U R OFOREE (LLF Ty U V8
EWVN D) EHEERWE L LR BE R E W TRAPICKRET 21T 5 2 L IXAMET
H5H LT,

Fo VU O IEE T, BV IIEE CRIRE D, BRARE LYy U FE
XA R GRS/ BB EICE L2, TR H - 0 EHET S, BRO&kS
L7et > U BT - SRR L, 2 <UERZE(BIR D £ £ B IRME 53U
KORFICHEIE SN D, B MZBW TV v B U UHEICEBEITRD ST,
B ) CEORKY S BRI S D, ZFOMOA LRI RIZ DWW T,
P B CHEOTRIE L TOFRICBWT, ZeMICBA2E LS9 0
X722 o7,

AREMAFHES L UCE, o b U VHEICAERICE > TEERIE L 72 D8t E 7R
L FNDBITEEND & SNDAMIAMRITE o TR & 72 5 K 9 Zpig st
DFFLTE S LTV O BT L 7=,

ABEMFHES E L L, 272 E BB XITERIESOBEMN S DY v 1) )
N D LOEGIZE > THET v MEBIZIDSAMEDRZRD Hivd &l Lz,

Fl2. oWV F M UATI, A= —a VlEE LTERET v MEERERSEIZ
LT, BRATRE—VaEHEET DI ERESNTHDEN, HEZ v Mokt
LTIIRoonTnhiRy, =5, 3o B ROY v B ) s o5 izB N
TIEZFDO X S ERIFBIZ STV,

HENRAUXIHER AT o — g AMEAERTFIZEE L TS B2 5D ERZ
OISR ED EFIE, o BV T R D AORGIZEXVFERINDI OO, K
FIZH o ) A F U DFEIET 2OHTIEFERE INT, IRE T 2 EBEEE ORI
B, o BV RV TLUNOT N ULEORGIZE > THFERINHEL
Tholz, Yo BV M) ULOHET ~ MEMERAOIERBERF BT, R
TR U ARE, R pH, HEZ » N ORFTZAE, fEfEIREDOREG PRI ND,
L)L, 7y NUANOEMFEIZ OV TIE G0 R B A Z R T RERIFIE LN TE S
I HET v MZOWTHRBIC KL DEZEDZENH U | ZOREERE N ANTIRF OV
BV AT ZDOEDDEBTIIRN EDRENTWAEZENS, B vF
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N O LOHET > MEMENAMERIZE MAMETE R0 D EE X T,

—J5, FOMOTFEMEE LT, BIEBOEME S EHIMKRES ST v FEHWE
RiZhbZ2RBICBWT, oV T U oA 3.0%KGHEOHRE CREFEDIKT
2D 72 WREEEINNH] & O E IR R OB BB b Tl | REMFHES L L
TiE, N0 BbE2RGICERNT2E8EEEZL. TOTOHETHD 1.0% (500
mg/kg AHE/H ; ¥ BV & LT 380 mgkg (AHE/H) 2% >4V U HOKEREE
P42 5 NOAEL & 3t L 7=,

PTSA DS DH > H1 U O ARFT DN T, BEDE~D BB T H#45 STV,
PTSA ([ZoW CORBRAGE Tl B ED 120 mg/kg RE/H & G8E0 D MERET
kN DB CRIEM G EGNBO LN L, AEMFEES L LTI, 20
NOAEL /T 120 mg/kg (AAE/H % FRIZHETH L EFHMli Lz, LU S, M A
THREGE SN2y Y o F R T AICONWTORBERFIL LY PTSA %<4
FhsEtEZOND RFIECHRHEEINZY Y Y U F FU T AIZOWNTORBEOWNT
B THMET » MCRHEDOZIENRBD 5N TWRNWI LD, KEMFRES L L
T, 120 mg/kg RE/H 2 &5 L7CBRICHERED ~ R CRO L @wHEbIEZ,
TV CEEGRBRICB T DA E U CEHME L7254 I35 O b0 g o & CHlET
L7z, ARBMGFEAS & LTk, PTSA LA OY 4 ) O ARHiM D NOAEL (250
Tix, Wb EWEBRITER S b O TIEARWA, OTSA AHERE & $ 12 20 mg/kg (A H/
H. OSBA KT CBSA-NH, 23R & $ 12 1,000 mg/kg A H/ H A, BIT 25 & & 12
8.42 mg/kg IAE/H ., MA 23tk & 12 150~300 mg/kg R/ H & 3FHH L 7=,

AHEMFHES E LCiE. ob U O AR AR S NOAEL % 500 mg/kg
KE/H (oY &L T380 mgkg (RKE/H) MLz, £7=, oY FEHD
A D A FEF A T 24R D NOAEL 12 oW T, OTSA 7% 25 mg/kg A5/ H . PTSA
2% 300 mg/kg IKHE/H TH 5 & FHM L7z,

AREMHES L LT, AFLIDESRMALOMO MRLIHENBIE,
AV A HONT, —RAHERICZ M EOREEZ 72 b3 X 5 RGN T
R ST L7,

ABEMFHES E L, BOAEICBWTHERARRD SNGE0 v B U VEHOHE
EEREAMETLE, W o BV oy on), Hoh Y] O T4y
HV TRV OTN—TL LT ADI Z8ET DI ENLEEHW LT, AE
RS E LTk, 7 v bEHAWE iRz 23820 NOAEL 500 mg/kg A5/
H (Y B VTR TA ELT) ZRHALE L, Z484R% 100 TR L7z 3.8 mg/kg
RE/H (B VL) 2808 (o Vv oh Hynlr) &
RNy BVoF v on] O70—7 ADI & L=, £7-. KEMFHAES L LT,
TV HEIZEEND E SN NI OWNTEHERHMIZITV., ZNonty B v
O E L THEHERESNAWICBON T, ZeMICBanine & bR Lk,



I. MR MmEDOHE
1. F&
ok 1, 2)

2. EHHDAFH
PR /I D BV VN 7Y & 1L 7|
%4, . Saccharin calcium hemiheptahydrate
CAS %5 :6381-91-5 (o H U oA h3%Kfne LT) (BE2, 3)

3. EZHXRUEBER
(214H8CaN20682 - 3% I;I2O

P
S
N Cca?* « 3%, H,0
o}
2
L R (Z®2. 3)

4. RXE
467.48 (B 2)

5. MIKE
FHEEEEF I LA (o B U o h v T A ORSREE TR, 8L
LT IRGZGEERELZB DI, 99.0%L E&2ETe, |, HiRE LT NTAfRoBERX
TR R Th D, ) S Tnd, (B 2)

Yo BV TN, o) ROy ) T U T ADKSDEEIRE
(20°C) 1%, =¥ 370 g/, 2 g/L (¥ 1,000 g/ &L SN TW\5 (B#4) |
WIS Y 3 BRI DK 300~500 5D HWE AT S EWVbilTna (B S5,

6. 7. 8),

IARC73D O FASI7 (2 XX, bV v HoREEREE LT, () M=
ROV mu AR AR HREWE & LT, OTSA, OSBA iﬁ%:fié RF #EKE WY
Gi) K7 X VEE (X7 ZVEE) ROT o 5=7 X MA #HEWE L LT,
2-HIWVIKRA RFL R OB T V=g, 22NV ARRA NFI R B AR =
Nzl RERL M EREBESHAVLER TS EENTWVS (B4, 9),
RFEIIMECTHRE SN o 0 ) VO F R 6 & L TiX, OTSA,.PTSA,
OSBA. PSBA. CBSA KUt CBSA-NH,. BIT\ NMS. MA, AS¥§ (R1) %
MEEINTWD (1 0), FHMEEFEICLDIRNY Ty ) vy
L] DRSS BEE T, MERBRO-HEHEE LT AV N MLZ U AR T 2
RELT25pglg AT EORENRHD (B 2),

Eﬂﬂﬁ%i CENE o BV AT LE, BT T U UL SRR
EPF%N?/W’J UMERSIE TIE R ETH D05, BRIERIE TITRFFRMMBAS D &

LSOO S BRSOV T, BIRE 1 IC A B 2R



SfELTOSBAZAL, Hkzk>LshTnd, (BR2)

SEMEEEE X, Vo U L AT OWT, OSHEMEWL 2 &b Rk
Wy, T-ABEE. MR, EX IV, SR TVELE WS OR ~D R T
N ELTWA, (BEE2)

®1 Yyh) JEOFHY (B310)
No. N SRR H 5 Jr—
(CAS %5 RF¥E | M i
1 OTSA H RFiETREE S =3 o B Y VHHICE K 6,000 ppm & & DA
(88-19-7) HHEEhTWS, (BE11)
BeaETIEEM) o n Y ) FR Ty BT R TA] O
S T 25 ppm LA EHE, (B 2)
JECFA, KEMIE TIX 25 ppm LLF (M= 2R T 2 R
L) EME, (B3, 13)
EU Bit% CIIE R EEN— 2 T 10 ppm L F & HiE, (BR5. 6)
2 PTSA H RFETHREE SN v B U VHEHIZ OTSA D 2~3% 4 EEH L D
(70-55-3) WENHDLENTVWS, (BR2)
KEHRE TIE 25 ppm LT (FAZ s 2R T 2 REHELT) &
HiE, (K1 3)
EU & TIlIREREX—2 T 10 ppm UL F & HiE, EBR5. 6)
3 OSBA " " Riggin & Kinzer (1983) O#AIC L, RFETHEES Lz Y
(632-24-6) v 1) VHEICHRK 181 ppm, M ETRES LY > B ) VHEITK
Ka4lppm EH EORERHL L EINTWDE, (BR14, 15)
WML BEONRERH TLHH E SN TWDE, (BR2)
4 PSBA " " Riggin & Kinzer (1983) O L, RFECHEES - Y
(138-41-0) > 71 ) HEICHRK 1,057 ppm, M iETHRIE S =W > 8 ) VB
EHERHE OMENRHD LS TWD, (BH15)
EU MR Tl EEX— AT 25 ppm UL FEMHE, EW5, 6)
5 CBSA " " Riggin & Kinzer (1983) O L, RFETHEES - Y
(01K 632-25-7) AV, M IETRES RS o B ) U E BIOEBMER T &
CBSA-NH4 DEENRDHD LS TNW5, (BR15)
(o1& 6939-89-5)
6 BIT H Riggin & (1983) OMEIZBIT D3I I X, H > U HI
(2634-33-5) 1~2ppm GH L DRERH DL E SN TND, (BH16)
EFSA(2006) (2 & 2 5 FIZ LA Y~ 7 U 128K 800 ppm
GHEOHENHD EENTWS, (BR17)
7 NMS H FAS19 IZBWTHEIH STV Riggin H (1983) OWEIZ LN
(15448-99-4) W, o BV I 015 ppm FH LTV ESRTNWS, (B
16, 18)
8 MA e FAS19 IZB W TH B &N TV 5 Riggin 5 (1983) O#AEIZ L
(134-20-3) I, o U UEIZ 0.05 ppm HAH LTV E IR TS, (B
16, 18)
9 AS 38 7 Radford © (1985) OLIZLE, oy BV F FU T LAFIC
5-AS 5-AS 78 59~92 ppm. 6-AS 78 40~60 ppm ZFEN T2 L ENT
(22094-61-7) W5, T-AS OIFEIFMHER SR, BB FIREITEWZOE
6-AS BT& otz &N Tns, (BH19)
(22094-62-8)
7-AS
(89975-86-0)
B 23

FHMEEFEIC LIV, o h ) U (vt S NY U AKESE) 1Tk
RO HEE S L TALSBRKEESETHEAINLTWARIIMTH L & S
TW5, (K2)

KETIE. B Ty BV oA A i wmI Ty Ty
HYVTrE=T A RO H o BV rF bUonag Lebia, () BRI
(IR 1A ATy B L LT 12mg LAT), dHER - s E AR



(WHERY BT = 1 D720 Yy Y & LT 20 mg BLF) KONLAS
(=B Y v AY e L T30 mgLAT) ~OHBEE L TORMXILG@)
EX IV IR TADT 2 T TAEEDO ) S P ORI, Gil) Fa—oA
2D JRBR K OB AR E O PRFE L < 1EGv) 7 L —3—« F o 7 2 0 AR R
EWVOTZHBITOEMARRO LTS, (2, 20)

EU TiX, & (o B A RNCEDFT R T A, BU ARV Y
LHE) (E954) 1. THEHACE (80~100 mg/L LATF). ¥ — M (100 mg/kg LA
) EH%E (80~1,200 mg/L(kg) A ), EX I« IX T AP U Ak (80
~3,000 mg/L X kg LL'F) EWvol=@ih~OHHE L L TORMMZRD 5T
W5, (B2, 21)

FNETIE, I o B U Ao h] [3RIBETH D, FALOTINY)
ELTIE, oY MU DA 1901 EICHD THER GRE Lo BRIt
DI OFIR) ZFFR S H, 1948 FITITBUTRME/AEICR W TR T
AV TR UL BREESNTEY, 1961 FIZiHmy V4> BV > 23E
E (Fa—A U HEUANORBIHERAL TR b20,) SnTWnb, (B 2)

JEA G781, 2002 4F 7 H O3S - RAEAFRSRWEESRIS TOTIK
FIHZHEV, OJECFA THEBEMICZ2MEFHMENK T L, —EO®REAN TZE 2N
NHEERENTEY ., o, OKE KR EU EEE THEHANEL B SN TWTE
BRI LBEMEDR ED & B X BN D BRI OV TIE, RESEND DI EER
ERFOZ L7 BRI BT I 2 Bth 3 2 et LT b, S,
JEASE B NTIEIRINY Ty B ) s A IZOWTOFRE RN Y
FEOLNTEZ END, BMEEIEARIESR 24 55 1 HE 1 5OHEICHE DX,
BWEELZBESITH LT, BEmREEESHIOKE 2SN b D TH S,

7. RMMETEOHME

JEAETAE 1L, R E SR B S OR MR EMNMASROBEMZZ T I21&I12,
Wy T U s [ZOWT, Wi v h ) o U ong
ERARIZ, TZ 9 UIE, FHEK =<K HAEDEY . T RIGHEEE . T/31E,
HEER O X 9 HEOIEYN NS i (i #fif, S B, EY
K OMEFE OIERE M 2 R< ) ). MEENTMA, Lx il D<EELTEE],
e v u v 7 B JERECEIK, Y —A AR, FLEBE R Y
KE], [TA R V=28, HAFE, Vv o, BEYW O3E, 2950, Lo
W&, BHE. 72< SAEIAZELERS) |, N8R (FLEREACEIOJFEHT
T DX oA LR ) ). [ 7T T —_X—X NERORZ |, [Hr ), AT
S DA FE SUTHRGS ) S~ HICET 2 KL T, JECFA % %255 20
MEZEDT ETHIIZERIMME LTHELL I ETH5HDTHLE LTINS,
(1, 2)

I. Z2HICRI2MEDHE
1. KREIRE
(1) $vhU 8
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Ty BTN D EEEE L LT ARNENBIZ R T 2R BRAGE 2 AT
THZLIEITERDpoT, LNLRBS, ik DI TH L IV
YN NI & L TOEHRHZBWTIEZE DOV » 7 U H L [F
RICHRIECTOHLIBEREISN L TCEZGICY vy WY v E2ERT D EMESND Z
LG KREHI SR G0 B ORI 2 ENEIRICOW T, Yy U B
FR 5 RPN ENREIC RS 3 2 s 2 W Tt 2175 Z & & LT,

O3
a. HIEEMN pH & RIRERLL

FAS17 O FAS32 IZ XX, o) E, £DpKa 2.2 ThDHZ
D RERMESE T TIRIZ & A EREEL 22y CERINIZIRI S 070
b5A) 3. ERNOAREZM 7 pH 54 FICB W CTIFIT w2 fifiEd
HEINTWD, oV ro—EITE THRINEILD, BN pH OKW\E)
Wi (2Lt y b (1.4), UHX (1.9) TIEHNpH NEWEmi (7
v b (42) LOVHEEFTEISEINEND, T2, oy BV 0E, BLD D
WV pH R TIZH DI5E TIED 50 CIRENnNs (9, 2 2),
2B, B FHIKEDO pHIZK 1.0~25 THHEINTWD (B2 3),

b. MPEENSDER
FAS32 (BT 55| HIZ ki, Sweatman & Renwick (1980) & X
Sweatman (1981) |, & N7 v MTEWT, FIRNESG- LIz >
U U ATIMBEF s BN R LT AS, HERE O EG LizY > 7 U i
R CHCCRKEREICETILOOMEFT N 5P o< ) EiHE L
E L. ZOROBEHZEDOIMEE)N D DOWEKDIERIL, BBHE TOFEH 72U
IZE5b0ThHDHELTWD, (B2 2)

IARC73 o8B 251 HiIc LniX, Colburn & (1981) 1%, b b4tk 6
B> BV v (RFEEARRE) %2 %) 100~300 mg/ A/ H AR 0 H S
W=l Z A, mFEFY > Y REFEI 0.5~1 FEEBZICHREICE L,
MAEF 5 OVEEFFHIL 75 R TH o7 & LT\ 5, £ 7~ Pantarotto
5 (1981) 1%, & FBM (BHESHD) Iy BV NY 7 A (0.8, 2.5,
5.5 mg/kg RHE) ZHRRREOEBIRIEZE A, MiEFS B U oF R
U AR TR 30~60 DRICHKEISELTLE LTS, (BHE4)

c. EEGHHENLDER

FAS32 Tix, vy WV VEEZFIRNES L7 & & OFEEF A~ et &
I ETHLZ b, o U VHEAEROEREG L & X OBt
L, oY VHORBINEOEEE LTHOWLATWS, FAS32 T
IZ. Sweatman > (1981) It MicH v H U v (2,000 mg/A\) Z H[ERR
AERSEEE 20RMPHYMELR G ED 1~8% ThHho7zL L TW5D
—J7. Renwick (1985) X7 v MZH oWV 2RO Lz L EDH#HMH
HHEHE NG RO 3~39% Th 72 LTWAZ NG, Ty FOEBG
TOY v BV VRN ORREITIES LT NEINTNDS, (B2 2)

d. RAFHEN DB

11



FAS32 Tix., Yo b U VEITAEKRNIZRIN S D E AR LZIF L
AWEZTFIRWEEFEE LTRPICHRE SN D Z L, o Y VAR
A5 Lz EORPEEIEX, Vo B ) VHEOARNRINEDRRE L L
THWHRTWS, (B2 2)

TIARC73 28T 55 HIZ LiLiE. Sweatman & Renwick (1979) (3.
Arnold & (1980) @ F v b & HW= AT 2Bk & R ORERS:
FERIZBNWT, BT v MY v Y o (5% ; £ 2,500 mg/kg (RH/ HAHY)
R IR OBBE HIREER G- L, = OIREN 290 g (22 L 7= R CBHIY v
TV F NI A (%) & 24 FFREEE IR 5T 23 B2 E L T\ 5, £
DOFER . 5% 48 BEILINICIZ & A EDOIEREIZARZLIR (o) V)
&L THEM (18~14%0n#&Ed, k0 BNRF) SnTnd, (BH4)

TARC73 K TN FAS32 (281 55 HIZ L, Sweatman © (1981) i3,
E MYy BV F R A 2g ZHEIROBIRSE-LEDY v HY &
DIEALE WL 2R A JR A St e R OV A% A R - e R R Pl Ao RS &
85% L HH LT %, E£7-. Roberts & Renwick (1985) 1%, b MZH# v
BV FRU A (Lg/NB) % 4 BAKEROIBERISEZEZA, &
BOK 80% N KFMNBEININZE LTS (B2 2), TARCT3 ITH
T ABI I LT, Ball 5 (1977) 1%, & &tk 1 Bl OB 2 #1112 [3-14C]
Yo B A BREROBRIEZEZA, EEHRY B Y (Lg/NH)
? 21 HEREROEBIE Z ORI X IZ%ZIThE e 00N T iz isunT
b, [8-14CIH B U ABEUE 24 FERR IS, FBELL 72 HUNRED 85~92%
Wy )y (REMK) LTRSS ZE LTS (BH4),

e. BEE

FAS32 BT 55 Iz XX, Anderson & (1987) X% X Fisher &

(1989) (X, MEF344 7~ MY v BV AN T LI v ) ) b
Ui (5, 7.5% ; 2,500, 3,750 mg/kg {KE/H®@) % Prolab 3200 % fu>
TIREAR G L& 2 A, RPEOEMBERICZENZEZIERIEDOY v B Y
NI LTnWb, —F, FAEOY Y BY F NI U A%
AIN-76A (BlAfELD ZHWCREERG LA, oY v ORFHE
MR XEFE PP ED 10~20 (5 & 20 WA L Roz & LTS (&
M22), 2k, B OEIE TORIUIRERIC LD EEL
ZFHbDEEZLND,

@ ff

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

12



FAS32 (Z LiuiX., #EZ » FpkBkiz, oAU v (1~10% ; 500~5,000

mg/kg KE/H®@) ZIREEKREG L CEWIKREBICE 72L&V v h ) O
e FFE AL, HInlR 5% O - 2B oM & —BMENRALNT-Z Enb,
B B Y KR BFE COZBRBMEOFHLII W E SN TnWb, (B2 2)

a

b.

. RERRCHEBRNEE

FAS32 IZ XX, 7 v MkBRIZH > BV 2 HERORGTDHE,
BV ATIFE A EOMEE - SR EICOAMT D0, FRCHREE (Blg &L O
BEE) . IROCIAEFIZEIREOSMMABDO oL EINTWD, (B
22)

B

I

o J

K

IARC73. FAS17 ;) FAS32 IZ2B W T HaH &N TV 5 Letheo &

Wallace (1975) O#FIC LAvE, KHEAK) 400 g @ Osborne-Mendel 7
b (XA DA X =V 1 PE) (12[3-14C1 B U > (5O mglkg (R ER)
ZHEGREHRE O &G (FRNHE) L, &5 1, 2, 4, 8, 24, 48 XL 72
REfI 212 T 2B Em SN TV 5D, FORE, BE 1 FM%ICIE%
AR - ZRE DI E A ETRTIZBWTHEHENRRE S, B TH g, &
it e QNG L2 LI s WV A D3 A B LTz & STV 5, T OVE g2 3
WTTIE RS 8 RIS 5 ED 1.3% K& T 2.0%., FEMLIZIR W TIdie 5 4
MBI EBED 0.3%DBEENR D b SN TW5b, £/, ®ER
DR & A FRAHK 5.0 mL T 8 Al 0 K LEEE L Ch ., HTRE DAL
FRA~DRFFR BN ESNTWE, (4, 9, 22, 24)

TARC73 )y IR FAS19 iIZBWTH 5 H STV 5 Sweatman & Renwick
(1982) DOEIZ LAUX, MEHEZ » FEERICY > Y o U 7 A (0,
5% ; 0. 2,500 mg/kg {AHE/H®@) % 4 BRI E L= 222/ L C R E)
WS T, BEWICITREICH BRI & TR 2k L. WEMWIZ 3B
BICBEW) & FEDOE G 21T 9O BN EE ST\ D, T OSSR, HiR
17, 19 K O* 20 H OJRIBOREMEET OV~ B U IR, AT K& OV g
DOIRELY @<, £, BEWORBEMEETORE LD 80 2 EEmho Tz
EEINTWD, RIBOBEMEES S~ B U REIZOWTI, R X
HETRO LN Ten, ML Y S HETOSEERMARD N E S
TW5, REWORTR,. Blg& OIRF OV~ B U AREIZ OV T, B
AT D BEEALBRICHINA A BTz & STV 5, B OREREEE o
IZOWTIE, BEELATE TOEITRO LN 721F0, XY LETOE
EEA 238D HIT=05, IR DR T Y XN KE o=zl Enb, Z Ok
TOEAEGEIT, BEPEIEER A IOt 2 F 5 IIAR 572 MR T
HDHEINTZ, £T2, R 17~20 H ORI OEEMEEH OY » 1 U R
X, FTAEROENL Y Koz SN TWD, BLEL Y | RSO
HICREWZ B L Ty BV o M U LAZERBEINTERHET v Mo
T BRI RS AR B M O 722 K ORI O Z 2 L 5 5 XL 9 72 BERtaEh
OB Y F )T LAOBMEEFEOFHLING DR o 7o & fim S
TW5, (18, 25)

fefig. RBBIR. AA~DBITH
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(a) EF

FAS32 IZBWTHEIHEN TS Cohen-Addad & (1986) D+
W LU, EREEA I v U v (256~100 mg/ A/H) ZfEE L T
7= EHEE SN IR AE 6 1 (9 B B FlITHEIRIAETE) (2o T, HFE
% 2 WREICLAN ORI M 3 X O MG oY B U 2 B %2 HIE
THRBRNER SN TWND, EORE, 3FOEHLmET v Y
BEEILZ <IKRE (50 ng/mL Kii) . o> 3 FlO g+~ 1Y
VIR 110~160 ng/mL TH U | £E D 5 B 2 il O g 5
IV REL, RMERMMETRELD bEroTmEENTWVD, (B
22, 26)

(b) v IE&HE
FAS17 (X FAS32 IZ81F 25 I LiuX, Ball 5 (1977) X, 7 v
MZBWTH B ) U BB EZEER L-EREL TS, (BRI, 2
2)

IARC73 (IZBiF A5 Hic L, Pitkin & (1971) 1%, HEZBO
773 FHIL 5 ILE i[4Cl oy B Y /75: 4 ug/kg IREE/ 5y DIEE T 60 4y H

JCREERE LT & 2 A, BRI 2 o0 Sl L CRR IR oo HAK
PR R 2 B < KR - 28BN §3\7fﬁ bf:k LTW5, FHEANTORHRED
EFS iﬂﬁﬁﬁsmf@{éﬁ%i DHHELNTHY | JIEEFHERT 2 K%L
BOWTHRIE M P OB EEEIIARLFRE LD bEiro/c LT
%, (BH4)

TIARC73 (2B 55l HIz L X, West (1979) %, 4z SD 7 v b

oy (5% ; 2,600 mg/kg REE/H®@) Z4LHE 14 H LIRIRETRE S
L\ FZIENR 19 BIZ[B5S]H» 7 U > 100 uCi (266 mCi/mmol ; 68.7 ug
FY) 2oV 100 mg & &b ICHBFRERE D &S (BREE) 1
LB E I LT\ D, ZORER, 35S » B U R 5 I E T
BHARIIN BTl G- D 0.03~0.04% A0S D384~ H U 23380 b

Wk L, B Cix 0. 008%*@%@[35S]#y77 U UMD b

ELTW5, 7=, FAS17 BT B8 HIC L, West (1979) |
7y NOHHFF LB /Msatt& LI mE LTS, (B4,
9)

IARC73 & O FAS19 B WTHalHINTWD Sweatman &
Renwick (1982) D&z XL, HHR 19 BD SD 7~ ~ (M 19 L)

WZBHID > BV > B U v AR (50 mglkg (AE) % BA[RRE O #&
L—?L\ Pe b 48 Rt & CREEN K OWR IR O IFige, Bl K OV EEE I OF
IZREENM) DI R OVEKIZE T D% B U VIREOHER & 3~ 5 il
MERE SN TND, ZOFER, FRZBEMREET OV > U REORD )
REENIZ LR VS CRRIE U 7223, BRI IR EE 1T R & [/ CREEE o
TN ERARBRETHo T INTWD, BIEOKIEZEDY v ) %
BICBWTHEITRO N2 I TW5E, (4, 18, 2
5)
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C. RBhDF-ABEDFEE. MER~NDHE
FASl7ﬁ BWTHEIH I TS Renwick (1985) O L E=—IZLi
I£. Agren & Bock (1973) 1%, v WV A3mE7 A B & AR HES
L. TOEERILT v T 3%, 24~35%., 69~86%. & KT 70~80%C
HHETOHMERDLLEL TS, (BH22, 27)

® HARNZEH
FAS32 IZB W T HEIHEN TV 5 Renwick (1985) @ L v = —|Z X,
t FEOE L OEBREY CORBEEZRE L, oV I3 ERNE#L
ZiFntEnhTng, &BE22, 27)

a. EF

FAS17 I8+ %51 I L, Byard & (1974) 1%, B4 4 411 [phe-14C]
P B U (500 mg/ N) & HERROFBREEZE 2 A, BH% 48 FefEHE
WP s HIEBULGTRED 98% LI . (JRH 92.3% K OMFEH 5.8%) 23[EIY &
Ni=L LTWb, £7-. BE% 48~72 FrEHEHY th s S 1 X BURSBED
0.3%23AN S V7228 ML GRS v 1 U ARGEIIAR D b O T2
S22l n, b MILOBEMWME L FRERICY v B U U ERE L &R
LTW5, (BE9)

b. vk
FAS17 2B W T HHIH X4 Tuvb Minegishi & (1972) O#EIZ L
X, REH 300 g © Wistar 7 » b (# 4 PL®) (Z[35S]4 > B U > (300
mg/kg KEH) ZHEIFREFEOES (BNFHEE) 728 BR2 50 ST
%, FOFER, He 5% 96 B R T OB REIT R 5 & D 66.9~74.1% ThH
VHEMHFHEDT R THRREERIFEDI LD THoT-EENTVD
(9, 28)

TIARC73 KON FAS17 12817 5 SIHIC XX, Byard & Golberg (1973)
1T, 7= OV E X — )VEITLEZ K > THIBO EW AR O 755 2 7l A
727 v MZlphe-4Cl¥- > A1V /‘J‘ N O LAZHERORG LZEZAZ
DB EBIZ A O N7 LTS (B4, 9), F7-. FAS32
WZBIT 58I L, Hasegawa & (1984) 1%, HEZ » M h U >
T RU UL B%IEREE 14 HEE G L TH, ZDOFKTDOF K7 v A P-450
DFEITRD LN -TE LTS, (B2 2)

FAS32 Iz 25| iz LuiX., Lutz & Schlatter (1977) 1%, ke
S Loy U VN in vivo TT v N OFIR X IEEEED DNA EfEA L
noleZ i AERANTY v U ATEE AL EICER S L b
LT, (2 2)

c. EILEY F

3 55 2PEIZOWTIX, FEEHY v B Y B ERERT 4~6 BRIFUKES LIz EhTnb,
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FAS17 IZBWTH I H STV 5 Minegishi 5 (1972) O ki
X, KER 350 g DE/NLE v b (I3 PC) (Z[35S]14 > H U > (150 mg/kg
RE) ZHEHRHERO&ES (BAWEE) ToBrdEZisncnsd, £
DOFER. Be5-1% 96 KR O RE X857 D 95.3~99.9% TH D | 4
SRR T R THRREKIED LD ThHoTc L ENTWD, (B
9. 28)

d. 4
IARC73 IzBIT A5 iz L, Pitkin & (1971) 1%, 7 HF VP iC
BhH Ity ) UBRPICREED £ FHOHICHR SNz & L
TW5, (BH4)

TIARC73 1281 55 HIZ L#uiZ. Byard & Golberg (1973) 1L, 7 =/
LB — VHITALE L Ko TR O D CEE R O 8 2l A T Y
[4ClH vV b T AEHRBRROREG LZE A, ZOMRGHIEER
I noTm LTS, (B2R4)

e. OSBA %’\O)ﬁ:ﬁ@_ﬁ %
FAS17 IZB T 55 I L X, Kennedy & (1972) (X, >V v
’E&’?‘Lﬁ7 v MRFNS CBSA-NHy 2 L7z & L Tnd, (&
o)

IARC73 &Y FAS17 IZBWTHRIH I TWAD Lethco & Wallace
(1975) OWEICLIE, K3 »HMED SD 7 v NXiZH > B U ) b
U4 (0.01, 0.1, 1.0% ; 5. 50. 500 mg/kg KE/H) % 1 4ERIREEH
H1L728D 7 v b (FHEtfERER 4 P0) 12[3-14ClY > Y > h U oA (5,
50, 500 mg/kg fAH) ZH[ERE D& G T R BRMAEMINLTWD, ZOfRE
B TEMBHEZRSORWT v b TEIB-4ClH v B U v F Y o LG54
7 H DR P RE M O P U BB 1L G- D) 55~87% L UV 11~
40%TH Y . 1 FHREEHE G DOH-7-T » FTIEZ 5 MK 68~85% K TN

) 10~18% Th o7 anTWb, 1 FHREEHRGOH-T2F7 v FD
[3-14ClH v B U v b U o LEG% 7 BRERPHEGHEED 99% B3 Y~ 71
VAR DHEDOTHYD, TLEN OSBA M OREEA 4R DHH DT
HHEEINTWD, Lethco & Wallace 1%, [3-14ClH vV o F RV ‘7A
BeE% 7 BRI, BRERIZ X0 [3-14Clshn - E 317 E (A
IToTWRW,) L, ZHUEIBZELLRNVBUANVEKECT I RTHD H?E
EL TS, 2B, IARCUY—F 77 L—71F, 2D OSBA ¥
VAR T X RIZONWT, YUeLiBR ORI E D /X > FIZERIC A Hi) &
LTCEHEENTWERREMZPESRT A Z ENTERNE LTS, £72,
WHED SD 7 v b, A—/F o NBAX—, Hartley £/LF v b, NZW
UHX T e — I RIZ[B3-UCY v Y > (5, 50, 500 mg/kg IKE) %
HEERHRR O BS (FNFEE) 37oRBNEm I TV D, ZOREE,
Fh% 2 HRRFPOBRESTRRIZRTT 5 OSBA 1T/ D i RED %, SD
5 v FT0.43~1.78%, I—/LF /"L A Z—T 0.08~0.82%. Hartley
FE/LE Y b T0.25~0.69%, NZW 74T 0.18~0.49%, £ —Z /LR T
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0.15~0.73% CTh o7z L INTWVDH, ZOREENE, Lethco & Wallace
I, BIFE LK OHEICD DD L TIRF O FEMICHE L~ L TR S
72 OSBAIZHOWT, RN T, BERLDIREE VD X0 I13Te L AR fif
RO BN AERLELDTHLZ ERRBEINTZE LTINS,
(4, 9, 24)

Renwick ® L ¥ = — (1985) Tid, o H VU FHAZKROKEG L& X
DZF DB HONTIL, AR L TWEE L THLWETHY ., Bl
YHOBMEXIIEAET ICBVWTEROSH DO TIERNEZZ 5N T
WwWon, (BH27)

HE

FAS32 TliX., B AT v b~DH v B U VOB O # 5 K OFER 1 #%
HOWTHIZEWTH, oy U O EERIEIBRE IR P EEETH D |
ZORFPHEII IS RME WL ViThbR A L &R TWD, (B2 2)

FAS17 (ZBIF 55 iz ki, Byard & Golberg (1973) i%. SD 7 » b
(4t 4 DT, M 2 PT) (Zlphe-14Cl¥ > U > (40 mg/kg /AE) % H[AIRE O #
BL7EZ A, B 96 RERF, & 51% 48 W FEE R L O 5% 4~8
AR TR B Z N2 NG 8D 90%LL E. 3~4%K O 0.3%LL F D it hE
NEHENZE L, WL AREEIED D LFEELTWD, (BR9)

FAS32 iz 1T 55| iz L X, Sweatman & Renwick (1980) %, E k
LTy bbby re7axxy R (BA 4 B RME oW E
H) ZOFHTEY BV omMIET VT T UANERTTHZ Enb, BIK
W WY D) OTELIMEETCH L E LTWD, 7y FTHE, &
> 7Y ¥ O RAE WA IE R > 1 U PREE 200 pg/mL BT 5
&L TW5b, Sweatman 5 (1981) 1%, 7 v MV vV > (5%, 2,500 mg/kg
KE/H) ZIREERGTDH L. 2027 V7 7R XMETF L, oy B U onim
FEp K Ok - SR EHRICERET D E LTS (22 2), Renwick (1985)
DL E2—IZBF 55 I ki, Renwick & Sweatman (1979) (. 7
v NETOY > B Y OFWRIITH > THZEOMEITIEFITENE LT
W5 (BR27)

TARC73 izB i 55 iz L X, Bourgoignie & (1980) X, SD 7 v b
PRERIZS > ) o F B U U LA STEEE L £ OPR A 2 2 5Bk & FE 0 L T
Wb, TOREFR, oV F b U U AOBEHEEE O MR )
HoTA XY O E LY o DY F N U T LD RME 55U
1 XZ D MAEFIEE D 140~200 pg/mL O & EIHRRE RS0, o)
F R U U AR RAEFRINOFEILITRD Sehol=E LTWb, 7=,
Py BV NI ULAE pT7 X RRET N U AL FRIRHCRREEET D
EH BV TF NV TLADOE VT T UARAEINTEZ LD,
Bourgoignie &%, v U FOERE PR ARSI A A gk o A
T LI R DHEERIZ L > TVD EHER L TV D, Ty U OB IRME
WG — 2 RORFY > ) HEREICHEETRO O dolcl LT
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W5, (ZH4)

FAS32 181 25 I LiuiE, Sweatman » (1981) X, b MZH v h
NS (2,000 mg/ N\) ZHEREOBRIETLEZ VT 7 0 2D FIER
b holt L TWnWs (B2 2) ﬁi\ Renwick (1985) O L E 2—|Z XL
X, 2D Sweatman S OFRERTIXMAEFT v BV RENEE TK 60
ng/mL & F v b OB RAE WA 1/“\21/ ICELTWRWNWZ &b, Y
AR RIT T Yy ) VOB IRME WIS ZEN S D &V O RILICIT e D
nE LTS, (BR27)

(2) T
@ OTSA

IARC73 KON SIAR (28T 55 HIZ LiX, Renwick & (1978) X, M
Wistar 7 v ki [methyl 14C]JOTSA (0, 20, 125, 200 mg/kg (AH) % HiH|
sl O E (BNFEE) ToRBE2EmL C\d, Zo/RR, %5%7TH
G ED 4% DA ENIE i, 9B 5~T%N#EME I, HEIZH)H
BT T8% N RHICHEIE S N/ LT 5D, i, 24 BEEIR T~ ikt
REdEME T, 20, 125 K TF 200 mg/kg (REH G TENENEGED 79%.
58% K% TN 36% Tdh-7-Z L35 OTSA DR FHE S E T2 D AR LT
B L Tn5,

Bt B4 1 HliZ[methyl-1“CJOTSA (0.2 mg/kg AHE) % Hal#k
EHRSEZEZA, BEE 1,2 L4 AR - 60~ fede &1
BHED 56%., 86% & NEIFE 100% TH-7-L LTW5,

HIZ, B MZ0.4 mgkg {AE, 1 Wistar 7 »~ M2 200 mg/kg (K5 D [FIfL
IEF%R OTSA Z HielsgdilRe Nl (BN E) Sl Ah, 2o
FRIVCHRME S - =BT, 2- AV T 7 EA LR ILT )L a— )L R
T OWBIHAEER XL Vs v o giaak (e b 35%, 7 v kb 80%) KO
v H Y (B b 3%, 7> b 3%) DIEH, OSBA (B + 4%, 7> b 2%).
NTEFNVRINLZ ALK T IR (B 2%, 7v b 6%) KOYOTSA (GR
BAGIR) (2 h 3%, 7> F5%) ThHolztLTW5b, (BR4, 29)

IARC73 FKONSIAR IZB W T H 5 & TV 5 Minegishi & (1972) Dk

ki, RER 300 g D1t Wistar 7~ MZ[3S]IOTSA (300 mg/kg &

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

96 IF[E PR H I HEME S V7= U BRI e 52 D 62.9~66.7% &% * 83.4~85.8%

Th O, P51 96 R ZEME P I HEM S - BRI &R 5 & D 7.4~12.2% T

bolol I TWD, 7ok, JRPICHEM SN2 BEDRI 50%1% OSBA (IZ
BAHLDOTHoT=E SN TWVD, (28, 29)

@ PTSA
Minegishi & (1972) O#HEIZ XivE, KEK 300 g OB Wistar 7 - b
(2 [35S]PTSA (300 mgrkg (K H) % H[AI% 1 579" 53R s S LTV 5
ZORER, Bh-% 24 KT 96 KR I Pt S 7o i aB IR, &5 & 54 0
~T71.6% K% N 68.4~84.5% Th v, 5% 96 Wff]FEfE I PR S Av 7= i
BEIZIR G D 2.6~82% ThH 7= SN TW5D, 728, RFIHEIESI Tk
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HREDHK) 50%1Z PSBA IZ/2 A LD ThoT- L N T3, (B2 8)

@ MA
FAS14 (2 LT . MA 137 > N OFig M OREREIEI NS 7 & O gD 3 £
VA= NI RAE )= T T VERICHK RS D kODq*EI%ﬁbﬂ
HoHEINTWD, FASI4 ITL T, A ¥ 7 — T X< EBITZRREKIC
D AU IRFBE R ORI S, 7 T = LEglT e Tl A~ MLZ)R%T
WMTHoT, I N7 arBIAERXIE o7 2 7 BIREE L CTRPIZHEIES U
%, (BH30)

2. TDMOEERIR
(1) vA ') v
FAS32 (28T A5 HIC LiuX, Lok & (1982) 1%, > VU N in vitro
TULT— “12&0\7 o7 7 —OIEHAZLE L7 & L, Renwick (1989) |
T BV BRI DAL E BLE L CHEME I ZHEO PRI A 5 iz 1%
N Yo B Y oUNinvitro TT R T—8, A7 T7—8 (S~ F—F) KX
AN E—EOEEEZAFE LS LTS, (B2 2)

IARC73 (28T 55| iz XX, Negro & (1994) 1%, 70 k&t 1 #iic
Ty U U DME— DI “Cﬁ)%)l:}iun?)ﬁﬂ%fxm?ﬁ’@btk A, AST
ALT, y-GTP K QX7 )V VR AT 7 X —BOIEMEREM L., BES > ) o
HEFEE L THRBOZIPBIR I TS, (B3H4)

(2) YyAYUFFUDL
FAS32 iz 25 Iz X uif., Heaton & Renwick (1991) X, 7 v +%&H
W — R L O b s RBRICBWW Yy Y U F MY A T5%
(3,750 mg/kg A/ H @) ZREHKE L= L Z A FFETPOF ~ 7 v & P-450,
%bﬁmAb5&WNMPH?wﬂmAPamﬁﬁ%%®&Fifww%mk
Fb Xy 7 —BERITE NIV E F 4 BT E RIT SR h > 1208,
AFN=hra V7T I -NPAFACTEPEIZ DU TIEE RSB i 12 ﬁﬁb%#
WLz HRELTWS, (BH22)

3. &%
bR LB oY BT LT I E L TOEARIZB W TIEE
DOMDY > B AAHE la%c:ﬁm:m\f%/w Vo aAkT 5 EHEIND,
L7‘:75§O“C\ ARG G bh B OFECHOWTIE, o U v w AEgRY)
B LEERBGEDIE, o WV XYy B U s AP OY B )
/*E%%BZ%% & L72iBRAGE S O CTREMICHRFT 2175 2 L & LT,

(1) Ef=sH
P B AL, BETHY . AEERNOEER 7 pH &1 FIzB W TR A 4
VELTHFELTND I EnD, — ISR NBAWEICHALID K 5 7 RET
IGEEZ LT VWEE 2 b2/ & ST b, Renwick (1985) O I
T, [B3HIY v B U % U U ERRRER & T DNA U U FERREIAIR & O
BHBHTICHE L= & 2 A, K DNA U U ERRRETIAIR TORE MK - T2 2 &
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5. Vo b ) oA FFDOLOO DNABFMEITEHRL Y 2L INTWS (&
M27),

D HyhYALIHLA
Yo ) N T N WERE & LB mEIC T AR & L
TUTOLI B HENDH S,

Ashby & Ishidate (1986) M ONMIHKS OFAR] (1998) DR IZ KX
Ty BV TN (W 99%i#E) (IZOWT o CHL/IU % ! ﬂéﬁ:
FLEERER (RENEM LR IEIELE T T 24 B KON 48 R EGEALER) (B4R
XG & LTt - 24 BRI ALEE 16.0 mg/mL, 48 FEEEFALEE 12.0
mg/mL®W) NFEHIINTWD, ETORER, 24 K EHeAHE Tl 12.0 mg/mL
DL b, 48 B E AL TlE 8.0 mg/mL UL EDBE CTHME WERE) TH
Sl TWb, vl /0)7321//'7Ai§10) £/ AN Rl NIV - QO]
U U LEOFEKERITW TN ROKREFEZFR LI WIS
4 mg/mL Kjfiii (4 A REE LTHEILT Y '7A 1 mg/mL KitIZHHY) O
TR CIIY R R 255387, kT MU UL 1.5~3 mg/mL A 4R T
ITWTNOYREREFEZFER L2, by o TCidEtETtho7e 2 &%
75, Ashby & Ishidate I%, @R CTORGM WD FERIL, MRENA A
VARBBZ LD DO TR EHEEL TS, (B3 1, 32)

Q@ Hyhl, HyhUTAUDL, Hyh)oFN)DLE
YoV oAV BV OL By BT NI ATy Y
VTRV LA L LB EE BT R E S LTUTO X
IIREND D,

a. DNAEBGZEEL T HHER
(a) UDS iE&

(o BV RY L)

TARC22 (28T D5 HIZ LuiX, Ochi & Tonomura (1978) 1%, H
BV T RY T AIONTOr MEHEEEMIE A A7 UDS Bz 52
ML TEL, ARICEELZ UDS o#miaH L& LTS (B
33) 2, BENOLOBIATHY, TOFEAIEIH OISR THR,

TARC73 IZ8B1F 25| HIZ LiviE. Jeffrey & Williams (1999) 1%,
By BV T R T LIZONTDOF344 5 v S R OYSD T v kO yIE:
FIFHIEZ - UDS 38 (&R 10.25 mg/mL) =3 L Tk
. WITNHBRENEEACRIEFET CRETH-TZE LTS, (B
4)

(b) atvw FRER
(oY, BV F RN TL)
Sasaki © (2002) OFEICIE, 8 MDD ddy ~ 7 A (FKHEHE 4

4 48 FEIEFILEL D 16.0 mg/mL TIHMEFEEARD Sz & & T 5,
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E) Yo h U XEy sV o Y v (00 100, 1,000, 2,000
mg/kg KH) ZHEBEIRROKG L, &5 3 K% X% 24 FFfzIC & & L
T, TOMRE. #E. FFhE. B, B, B, A OVEREZ vz = 2
v FRRBRDN R ST D, ORGSR, MEALE ST HREE & i LT, 1,000
mg/kg RELL LDV v ) A EGHOREBT > Y oF R T
LEEFEOIRE K O T DNA BEIRREO A B BIni@o bz &
SNTWD, ZNLS O - 23E T DNA BEIFEREOHEINTR S b
Ty, (3 4)

Bandyopadhyay © (2008) O#IC LiviL, 8~10 MHinD Swiss +
A (SFEME 4 T8) (2w AU > (0, 50, 100, 200 mg/kg (KEH) %
B [a] g #E 1 B (EJV‘H%%) L., &5 18 RIZEFEZ L T, £DOK
BEE 2 S LB a2 iz o Ay MR FE ST\ D, &
DFER. 50 mglkg ﬁ-‘%ﬁi@?&i‘}ﬁi“( tail DNA (%) KU tail extent
(uWM) OFEREMAFED b I TS, (B3 5)

(¢ ) In vitroSCE E&
(oY /)
IARC73 (iZBiF 55z LiviE, Saxholm & (1979) 1%, > AV
hcwvontb@%ﬂ%%)>wﬂ$%ﬁbﬁzSCE%%ﬁ(%%ﬁ%&oa
mg/mL) Z 3 L Tk v RENEMHELROFIZ) 0D LT 2ETH -
72 L TWb, E£72. Brogger & (1979) 1%, [REEORER (B&iEE
0.5 mg/mL) %%EhE L, RBENEMALRIEGFE T CRMETh o2& LT
%, (ZH4)

(o BV Y TN

Abe & Sasaki (1977) O#EFIZLUE, BV oF RU T AIZD
VW T ® Don # W2 SCE &k (miliR 2 50 mM) 2N FE i ST Y,
KFRREDK) 2 5D SCE FBRNBOH LN L SNTWD, (BH36)

Wolff & Rodin (1978) Oz kiuE, MiEchlESn=H vV
YN U AITENEGEICER LSO (R % 1~5 ppm & H)
IZ2W T CHO % A7z SCE #llik (Blaikt R & LcimiRE 1.0%5)
MEMEINTEY, WTNWOBRWERIZIS W T SCE #FF O
BOLN-EENTWS, /-, R UHEBRWEIZOWTO R bfEHE
WIEREE U oSk FIV - SCE 3Bk (B2t b L7m iS5 0.5%©)
MERSNTEY ., WTOMBRWERICKS W TYH SCE RO
BEEREMICRO NS TWS, (BR3 7)

TIARC73 1z 5 iz XX, Brogger & (1979) (X, v H U v
T RUTLAIZONWTOE MEEERY o EkE 2 SCE &R (s
IR 0.5 mg/mL) 5 L TH v, RHNEMELRIEFE T TRMETH -
mELTn5, (BH4)

5 M {ESE S 1.5~5.0%, FHHLE 1.2~5.0%2 2\ TIHHBEEAEMEI 23380 S 72 7 DA R & ShTunany,
6 M iERLER 0.6~1.5%, FERLEL 0.6~0.9% 22 CTILHIL EEFEANH] 2358 B 7o 72 O BRI R & STV,
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Ray-Chaudhuri & (1982) oIz XX, oy BV F I DA
IZ2OWNWT D V79 Z vz SCE ik (MR 1 mg/mL) 73330 S 41T
V. 0.1 mg/mL BT SCE #FROEMMNPED NN, EiEE 1
mg/mL B GRIREEILA DIV T e,) Tik SCE R OHEMIEED
LA olol InTWD, (B3 8)

(d) in vivo SCE iE&

(o BV U TL)

Renner (1979) O#WEICLAUE, 10~11 HEFDOF ¥ £ =— X« N A
AL — (KHE 5 L (MERICECAGE)) (RS> Y o MU oA (0,
1,000, 5,000, 7,500, 10,000 mg/kg AE) % HimFaHEO#E (BN
%) L, Bl o SCE #F¥MtzA 0 BN EmINL TN D, £
DOFEF. 7,600 mg/kg KELL EOBGRE TR EEED 1.5 5LL LD
SCE#FRPBOLNTEINTWA, (B3 9)

IARC73 I2BT 55z XX, Dropkin & (1985) %, iE4E 10 H
DICR~TRIZH v Y MU LA (2,000 mgkg (REE) % H[AIIE [
N#E L, +ENEE LIS CTo SCE 3tz 2 5B 4 3206 L
TEY, BETH-omE LTS, (BHE4)

(e) DNAEGZHEELT HTDMDEER

(B V)

TARC73 \IZB A5z kX, Sina 5 (1983) (%, >V iz
DONWTDT v MRS 2 V72 DNA — AKSHOIMRER (i
£ 0.549 mg/mL) % 5EhE L CE Y | AREHEELRIEGIE T CTHWEET
Hol-L L Tnb, (BH4)

(o BV R DL

IARC73 18T 55 HIC LiiE. Lutz & Schlatter (1977) (%, SD
Zw h 2DEZBSIY v AU o R U A (HEE) (872, 390 mg/kg 1K
#H) HEGRHRO&RS (BRREE) L, &5 50 FFf#%ic &L T
DIk S OERE D DNA & OfESHEE A5 R A2 F i L TR0, BT
Hol-L L TWb, (=H4)

b. BEGFREARLEZIEEL T HHR
(a) MEMERAWVWLEITEALERR

(o V)

Ashby & (1978) O#EFIZ LIUX, vV > (Rflipn & LT OSBA
a ) IZHOWCOME (Salmonella typhimurium TA98, TA100,
TA1535 MU' TA1538) % MWItiB R8N ARAR (ke M & 2.5
mg/plate) NEMMINTEY . RENEMHLRFET CEMETH -T2 & &
nTns, (ZH40)

IARC73 iZBF A5 HIZ XX, Rao b (1979) 1%, o U iz>
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WCOME (S typhimurium TA98, TA100. TA1535. TA1537 KO
TA1538) Z MW 18IF22R A Bk (I m M= 5 mg/plate) ZFhi L
TR REHEEILROFE DL TEETHoT2E LTV D, (B
M 4)

Herbold (1981) OEIZ AL, RF ETRESINTE v Y I
DWTOME (S. typhimurium TA98, TA100, TA1535 K& X TA1537)
W BIFR 2R Bl (e m & 12.5 mg/plate) NEMINTEH
D ARHEMEL R ORI 0D LT RETh T e SN TS, 2,
WLty VU U EKEERT T 2 FRREEDE L2 RICHE LTS Dizo0n
ToOfE (S, typhimurium TA98, TA100, TA1535 &1 TA1537) %
W18 IR R L Bk (s & 2.5 mg/plate) MNEMINTED
RENEH LR DOFE I DO TRETH T S TWnD, (B
41)

Ishidate © (1984) W ONZEEER KLU (1991) DO#HEIC LI,
P B Y (B 100.0%) (IZHOWTOME (S typhimurium TA92,
TA94, TA98, TA100. TA1535 KN TA1537) % MV \7=1GImoesR4s
RBR (ks & 10.0 mg/plate) NFEmINTEY . REHEHELROA
Wb LT EEThoaTm EN TS, (B4 2, 43)

Mortelmans & (1986) OHEIZ LIUX, o B U AZHOWNTOHME

(S. typhimurium TA98, TA100, TA1535 &KX TA1537) % W=
JRIERIE B (e & 10 mg/plate) AFEEIN TRV, AHHNENE
ICRDOFEIZD DD OLTRETHo T2 IN TS, (B4 4)

(o BV YT

Stoltz © (1977) O#W|EIZLAUE, M ETRES =Y > B ) T
U 72 (Arnold & (1980) @7 v k& HWi- Rz 523ERIC
AnbsnizbolE—ay i) IZOWTOME (S typhimurium
TA98, TA100, TA1535 } N TA1537) % W= 1BIRsesR A i (K
=& 5 mg/plate) BEfi SN TE Y, RENEMHLROFEIZHDND 5
TRETHo LI TS, (B4 5)

IARC73 (28T 55 Az LiX, Batzinger & (1977) 1%, > AV
R U T A 4R (R R 2,500 mg/kg (REE) A HEIRE O 5 L7z
<~ T ADRIZOWTOME (S typhimurium RRARFE)) #HWT-1ER
ZESRAR R 2 I L TR 0 . WT b RENEMEALRIEFAAE T TR T
bolob LTWD, £, BIEFREROE G- 21T o To~ U A DIEEN % #%
H L7=ME (S typhimurium TA98 K O TA100) % MW\ 7-18IR285R%
AR Z I L TR . 3 BIRIXMHENEEALRIEFIE P CHEThH - -
2, mEICERIN 1 REKIIBRETH -T2 LTS, (B4)

Ashby & (1978) OWEFIZXIUE, oy BV T MU T AIZHONT
DO (S, typhimurium TA98, TA100, TA1535 K& (X TA1538) % M
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W w22 s BaBR (B & 2.5 mg/plate) NEINTED ., X
HHEMEALRTFIE T TR CTh o7 SN TS, (B4 0)

IARCT73 (23T 25 HIC K4uX, Pool (1978) 1%, v U v F RV
U LZOWTOME (S typhimurium TA98, TA100., TA1535 KON
TA1537) % W18 IR22R A Bk (km A& 1 mg/plate) % 50 L
TR REHEH L ROF T PO LT REETH T2 E LTS, (&
fa)

TARC73 1281 251 HIZ XL, Connor & (1979) X, v h VU v
T rU UL (e &E 100 mg/kg (KEH) 2 HEIFIRNE G L7ZZ > Fo
FEAIZOWT OMIE (S typhimurium (REAREE)) & W18 IRH225R28
HERBR A2 S L TR Y, RENEMHEILRIEFE T TRETH -T2 LT
%, (BHE4)

Eckhardt & (1980) Oz LiuX, RF &Sz v
> 7 FU 7 A (OTSA % 27 ppm & A) IZDOW T OME (S. typhimurium
TA98, TA100, TA1535. TA1537 } (X TA1538) % A /-1HIRZ45R%E
B (& m & 40 mg/plate) PEMBINTEY . RENEHEILROE
2D OTRETh TS TS, 7o, VB ithza ZLM £
M2 TH . REHEHEEREE TOT R COEKCTEMETH -2 L &
nTns, (H46)

IARC73 BT 55 Iz XX, de Flora (1981) 1%, vV )
FU T AIZOWTOME (S, typhimurium TA98, TA100, TA1535.
TA1537 &N TA1538) & MW /-1HImZeRAE il (ke MHE 10.25
mg/plate) Z#Ehi L TH V., RN LROF R 1D LT EETH
ST-E LTS, (BR4)

TIARC73 18T 25 HIC XX, Imamura & (1983) X, v AV
YF RU T AZOWTOME (S typhimurium TA100) % AW 7218)F
JeORAE HA B (B A& 10 mg/plate) Z5EfE L CH O . RENEMHLR
FETCRETHTZELTNDS, (BH4)

Ishidate & (1984) OWEIZ L VX, oV o F Y T AIZHONT
DOMIE (S typhimurium TA92, TA94, TA98, TA100, TA1535 K}
TA1537) % MW7 18IFR2ER 2 Bkl (5= M & 10.0 mg/plate) 733
ENTEY ., REHEHALROFEEIZ DL TEETHoT-E &R T
%, (ZH42)

Bandyopadhyay © (2008) O#EIZXiuE, vy VT R UL
WZOWTOME (S typhimurium TA97a 2 X TA100) % FHV7-18 1524
SRR R (e m & 10 mg/plate) NEINTE D, REHEH LR
DHEFZD DD OLTRETH 7L S Tnd, (B3 5)
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(b) 3w oaoNnNI#RAVSELFEARALTERR

(> BV )

Kramers (1977) O#&HIC UL, M EciiEsnzhla y hod
v H Y TP&B) KOy 1Y 2 181022 IZ25WTDya yya UnN
= (Drosophila melanogaster Basc M OV OB AERIKE) 2 7z
PP P EERER (TP&BI JEHRIEA 0, 5, 25 mM, 3 H[iBEEHS- 0,
5. 25 mM, [S1022] JEHEA 0, 5 mM) NFEMENTHY, [P&B)
THWEEME, 181022 TREMETH -7 & SN TW5D, Kramers 1, Jl
1 OTSA OV PTSA 12OV T3k L7-allifh R &, 1S1022) 1% [P&B)
FOHEFULol=Z L2 E 2 [P&BJIZEED L7550 B 1L OTSA
KO} PTSA USANDORLZELRAMPIZ LI DD EHEEL TND, (]
47)

(o BV U TL)

Eckhardt & (1980) O EICLINiE, vavyav Az (D
melanogaster Basc SR N N2 OB ARIE) (2 RE{ECTRE SN >
BV F hY s (OTSA % 27 ppm & 4) (0. 400 mM) % 3 H Bk
K53 2 PEPELPEESERBR AN M X TR D | HYEBSERAER OB
RO Lo ENTWD, (BH46)

(c) YORY2UIT+—< TK HER

(o BV U TL)

IARC73 iz A5 Iz XiuiX, Clive & (1979) 1%, FERERIY 4
Vo ) ARORERY > B Y o h U T AIZHONTO L5178Y ¢tk
372 EHAWEw TR 7 p—~ TK B (GEiaE PR
BV RY UL 190 mgmL, H®ESFv Y MY T A 125
mg/mL) Z5%0E L TR0 RENEHELROBFEIZO DD LT TH -
72 LTV, (BH4)

(d) invivo F S VRO T Zv I BIMEARLTEAER

(o BV F Y TN

Turner © (2001) DOWEIZ LAUE, 12 B Blg Blue™ 7 v | (%
FRE10E) (YU T FU DL (0. 5%) % 10 HIFHEER S L.
14 HEHIZEX LT%O)BWJ@?&U\%%@ DNA Z £ L Jacl D FLARFE
BHD In vivo 8T AT = = 7 @GR BB EE S TV B,
Z DFER BRI E O 5\ B U 72 Jacd 25 FLAAE O H Mg & OV
PEONWTIUICEBNTHRD DN To & SNTWD, 728, ARBRIC
BWTIE BRI E L THWEZ 47 ) B 7 2= v OFK 518 - T
g K OEE DO NFTHUCBN TS Jacl EBRAEENFRBICHEM L2 &2
BRI Tnb, (B4 8)

(e) ZDMDELFEARAELESAER
(VR TL)
SIAR (IZBWTHaIH S TWwWb Fahrig (1982) ORIz Lt
C57/BL6JHan X T ZZHMEfEATIR~ 7 A CefHa#E 39 T, % 5.7 84~99 L)
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I RFEciEsn=Y >V o+ Y oA (OTSA % 27 ppm &F)
(0. 1,000 mg/kg (AHE) Z4EHR 10 HIZHEIMEENEZS L, B o7
O OEMIDOLBR BT OFE RO UTIREAN o T- AR >
N TRt (HEXIIKABDO ARy b)) OHBBEELY b~
TAARy BT A RMRERENTNWD, ZOFEHE. 3HEERY IR LITHhiu
72 BR TR GEEARTO AR v hOHBSEE X 1/701 IL T, RETO
ARy FOHBSEE (0/182 L) L ORICHEZITE O bR T- 2
EmbEETH-T-EIN TS, (229, 49)

Suzuki & Suzuki (1988) OEIZ LT, vy BV F R T A
DUV T D RSa # AV 7= Nat/K+-ATPase & {nJEZERERIC L 2 7 TN
A UTIPEERS 2 FEEE & 3 D n 220N 28 LR S L MERRAE A7 208 50% &
TEIDEE (22.56 mg/mL) FTHEMINTEY, IR ELEE ORI
BRH LT SN TND, (|5 0)

c. RBAREEFIEELTLHHER
(a) [FEEEEMBZAVILEBHREEHER
(B Y)
Ishidate ©» (1984) . Ashby & Ishidate (1986) I ONMTHKRK Ul
(1998) DFHEIC L, H v WY OV TO CHUIU % v 7z g
(AR S BRI (FRANEMEAL R IEEAE T C 0 24 I B O 48 IR Mg AL 2
(S 6.0 mg/mL MTHDRED N2> T-D1X 2.0 mg/mL % T)
M) REfEINTEY, BETH-T-E SR T0n5E, (B3 1, 32,
4 2)

(o BV BTN

Ashby & Ishidate (1986) I ONZHRE OFARE (1998) DR IZ ki
E. oy BV B Y T ATHONTO CHL/AU % Tz Yefh k5 g 35k

(REHEPEALRIEIFAE T CTOD 24 FE LN 48 B EGEALEL)  (BlEix5
& Lo R 8.0 mg/mL®) ANFEME SN TR Y | KEiRE 8.0 mg/mL
TOREME (BEERE) Tholmt & T, (B3 1, 32)

(o BV U TL)

Kristoffersson (1972) OiEICEZiVE, oy BV F U T AICD
WT D Cl-1-15 Z W 7= Yeta R BLE 3R (B R 1 mg/mL) 23560 =
ITWD, TOREE, #HEREHBOAEREMPERD biv, REKT
MENRIBEN TS, (BH5 1)

Chang & Stacey (1974) O#HEIZ X, > BV o F MU T AIZ
DWTO b MRIFIMERAMREEE Y Bk A W o Qe R 2w R (8l
Zxtgr & SN imEIEE 2.0 mg/mL) NEBINTED, BlgEdg s L
o ERE (2.0 mg/mL) B GHRICWORNANAE L, SZRFEHIZIFIE 0
ICETIRFLTWz,) 28\ TORYEAERGIE O E B INNEE 5

T KIZEETIZ < Wiz DMSO B AV 223, 4.0 mg/mL LU ETHTHARE D bz & ST g,
8 12.0 mg/mL TITMRBENSRO bz EhTnb,
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nictshTtng, (BR52)

Abe & Sasaki (1977) O#HEIZ UL, vy BV F RU T AT
W T @D Don 7 AW Yo R BB (Rt 50 mM) %N ST
B, BABERICATYINALNTZN, D & bkEiEERE T,
SYEFEEH 50% % Flal-> T\ et O DY R R OB R NED by
ExnTnWb, (BH#36)

Masubuchi & (1978) O#EIZLIUX, Vo BV oF MU oA (F
& 99.93% ; OTSA % 45 ppm & A) (2O T?D CHO-K1 WYt
REFERER (20 mg/mL) BFEMEINTEY, RENEHLRIEFET T
PR EE (WEERTE) OBRPIROLNTESN TS, (5 3)

Ishidate & (1984) W ONZ Ashby & Ishidate (1986) DIz L
Wy Y T R Y A2 HOWT O CHLAU % V7 e iR g 2k B
(FREBNEME LR IEIFIE T TO 24 WEfE M O 48 R EREALEL) (Bl Z2kt5
E LT iR E 12.0 mg/mLO®) NEMINTEY | 24 R EH AL C
1% 8.0 mg/mL VL || 48 K[l Tl 4.0 mg/mL VL _E DR B CRok
(HERE) TholcantTng, (231, 42)

(o By o~ TR TN)

Ashby & Ishidate (1986) I ONZHR L OFARE (1998) DR IZ ki
T, oy BV oI TR TN LR Y T AERNOTI
LR OARREZFERE L0, b 0&8EA 420 DNA O~ 7 3%y
U LFESEAICBNWTS IR LA F U AT H-OTHDLED
Wit T 7= 0l Yy B U o~ 3227 Ao T o CHI/IU %
R 7= Gea (R B 35 (REBNEMEIL R IETFAE FTO 24 BERE L O 48 FEfH
L) (FEiRE 12.0 mg/mL) AFEMIANATE Y, 8.0 mg/mL LL
FORETEHME (ERY) Tholzb STV 5, Ashby & Ishidate
(A B INEDI /i SVAVINN -/ (N0} - Re N S INA RS PRAER N ¥ o
FRMEZ R LI, By U VEO YRR FHIMEN L3RG
k2D THLAREM T E72E LTS, (B3 1, 32)

(b) In vivo £BAEERER
(o BV )
Durnev & (1995) O#EICLE, o B U (5, 50 mglkg A
/H) % C57BL/6 ~ 7 A2 5 HERRNHGH-T 5 in vivo Yeta R B 535k
MEMINTEY, FOAKRFEOFERITHDO N oTcE LTINS,
(ZH5 4)

(o BV R TL)
Sram & Zudova (1974) O#EIC v, ICR w7 A (KEEHE 10
) (Vv Y+ Yo (00 200 mg/kg AHE) & 12 BB X125

9 16.0 mg/mL TITMRBMENTRO b/ EhTnb,
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EIAEEN &G 52BN E SN TEBY . T4 7 53 A ORI
21T BiinkE, XY Gt iR 7B G AR DS, XFIREED 0.7%\Z 7
SO L, BHEED 6.1%ICALNT-E SNTWDHN, AR
MTHTZDONENTOWVTUIA LN STV RV, (5 5)

TIARC73 128 F 55 HIZ X, van Went-de Vries & Kragten

(1975) IZF v A =— X + NLARZ—=ZH vy Y F MU T A (1,500
mg/kg RE/H) % 3 HE#R O & G-T % in vivo B HEY R 85 7Rk 4 5=
L TRY, EBThoTmE LTS, (BHE4)

TARC73 \Z81F 551 HIZ LiviE. Machemer & Lorke (1975) 1. ¥
vV RU A (5,000 mglkg (AE) Z 2BEAOREG LT v A =
— X e NARAZ =D A AV Z In vivo KRB IR YL (R B i R
EEELTEBD, BEBEThoTm LTS, (BM4)

Léonard & Léonard (1979) O#HiEIC LiX, 12 8E® C57BL ~
A (KBERES PC) (2B U Y A (0, 1,000, 2,000, 4,000
mg/kg KE) Z HRIEPENEG LG 48 REE#&I1C & %5 2Bl )N
BB U F U DA (2,000 mgkg IKE) & HEEENKE S LS 1,
2. 4 HOV10 HRICEZT HREBENE I N TW5D, ZOREE, WIh
DOEHEHOBEHICB W T HREAERETOFEBRITFROONT, BIETH-
EENnNTnWb, £72, 12 Mo C57BL w7 2 (£%REHE 10~20 L)
WYY R U A (2,000 mglkg IAE) A HEEENES LS
3MABICEZTHRBLE N v U v (20 g/L) %53 7> H MoKk
H (BHEEE) LEETIRBENEmINTND, TOME, WIho
BRI ORI W T O AEEIIRD bt BEETH - 72
EEnNTWa, (BH56)

IARC73 (28T 55 HIZ LivlE, Pecevski & (1983) &, > AV
>+ h U A (500 mg/kg ) A& 10 BIRKERAHE G L7z C3HX 101
~ U ADERFIE A VN In vivo YRR ERER 2 Eh L TR v, &
MThotzb L TnD, (BHE4)

TARC73 IZ81F 55 I KX, Dropkin & (1985) (%, 44k 10 H
DICR~TAIZH > B Y MU A (2,000 mgkg (KH) % HiEIEHZE
WG L, T ENER LZIMiaz2 v c e iyl 5L <
D, BEETHoT-E LTS, (BR4)

IARC73 2B 55 Iz LuiX, Prasad & Rai (1987) X%V
> FU T (1,000 mg/kg (RE/H) % 24 BREES L7 ICR v ¥
2 D BRI SIS R 2 F N T2 in vivo Ye e R B E R BR A E i L T
BO, WTFRICBWTHLEBEETH -7 LTS, (BR4)

(c) IF>®wEZERALD/NMEEAER
(B VT FUTL)
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Léonard & Léonard (1979) Oz LiviX, 12 #Hlro C57BL ~
U A (BRERE IO UE) [ZH v h U R U A (2,000 mgkg RE) %
HEIIEFENEE G LG 6 B XX 48 BRI 12 & &% 2 3 BRI O -
v B2 (20 g/L) &F 3 AMEUKES (BHEBER) LRI E&T
LR FER SN TND, EOFER, WT O REEL & GHEIZB W
TH/IMEZRMERMERDEIAIL 4% R THY . B RThH-o72 L
STV, (BHE56)

Eckhardt & (1980) O#EIC LV, NMRI ~ 7 & (K EEHERES 4
JB) \Z RFETHRbESN =Yy Y >+ U A (OTSA % 27 ppm &
) % 2 AR O#RS (BNEE) UIERENE S35 in vivo'®
B/ ZERER (R0 0, 1,025 mg/kg RH/H ., EFEA 0, 205, 410, 1,025
mg/kg AAE/H) NEMINTEY, WTIUTBWTH/MESYAPEIR L
EROBEOFERBEIMNTRD SN oiz ENTWn5S, (B2Hi46)

(d) FoEEZRAVLSEMHHIEHER
(oY)

Machemer & Lorke (1973) O¥#451Z LA, /K 25~30 g @ NMRI
~ A (FHEHE20PC) [ZOWT, v Y > (0, 5,000 mg/kg (KE/
H) %5 AMEKES L, &5 &&H 51 BOM ~ 7 2 (HFF 24 L)
CEFEMERE 3 1 T8 (BT OB AT —UZ2aE) T TR
L. bR L7z BOM ~ 7 A Z 44z 14 B2 EOIBH S 2 B Boribk
MERINTND, TORER, BIRBIMFETHRIZOWN T, #HRWE D
BHIZLDEEBITRD N o T2 ENTWD, BRATHAELRIZOW
T, R 1~8 HOWFTNORE L BICIEFOHFHANTH Y | 22kl 318
DOXFRRHE & B G L O DO IITHEHFRIA EZEZD B BT DY)
FHERDRWELTHD EENTWD, UL EX Y Machemer & Lorke
IE, ARBRICB W T v B U O GIZBEE L 72 EBEBSE ORI O
bNehotzL LTWnW5b, (BR57)

Mahon & Dawson (1982) ®#s5iz kv, HT w7 A (K REE 9~
24 E) IZOWT  HET ~T A ERBL L, BV > (0, 75, 750, 1,500,
3,000, 5,000, 7,500 mg/kg {AE/H) AUz 8, 9 XiE 10 HIZHL[FI5H
HRRO&E (FNEE) L, Soni-REamoEROF B ARy N
DHEA A% 28 BICBIZET 28BN FEmIN TS, TOREE, A6
ARy b OHBERITIH LT 0.9%I2% LIRGRERIRT3.6% & A 2755
ERHE LT, W E DO & E OB EMEITFED T, &5 HE
WZEBELRBO LN -T2 ENTWD, (BE58)

(o BYF hY DL

Rao & Qureshi (1972) oA LiuiX, 10~12 @B DK CBA ~ v
WYy AV Y A (1.72%) % 30 BEfKEE L. D% 10
~12 B DOHE 101 ~ 7 A & fElERE 3: 1 T 4 BT TRABL L, IEiR
L7 101 v 7 2 274 OB 2 BBt A ST b, £ D
R R 1~4 B OWTNORHIIB TS, & GREOEMEESER Tt
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RELVBAEICEP2TZESNTVDS, (5 9)

Machemer & Lorke (1975) O#&E I LiuiL, BIGRIHICH DL Z L %
R LTt~ X2y Y o R U oA (0, 10,000 mg/kg (RE) %
HElRGRE O &G U, &5 4 FFRRZRICELER ~ D 2 L2 1 TR
Bl L. BEAERSHERIN TS 14 H Bz EYIBET 2 B2 320 &
NTWb, ZOREE, BV b T LOFK5 I L7 BT
DFERITRD N2 hoTo SR Tn5, (BH60)

IARC73 2B 55 HIz X, Lorke & Machemer (1975) 1%, ~
DAY R U A (2,000 mg/keg RE/H) A& 10 R
54 2 BB RBREFEHR L TRV, EEThHo7mE LTV D, (B
4)

Q FHH
Yo W) SO (R1 (9H) 2R 29WE L LcBinmEm s
B9 2aBRAAE E LTUTOX ) REERH 5,

a. OTSA
(a) BELFERLEZIEE LT LR

(MEMZRAVLERIFEARETERR)

SIAR (ZBWTHEIH I TWAD Stoltz & (1977) OIMEIT KX,
OTSA (HiFEE 99.9%#) \Z- 2V COHMIE (S. typhimurium TA98, TA100,
TA1535 J} O TA1537) # AW EIRZERERKAR (KEHE 1
mg/plate) NEM SN TEY , RBNEHALRDOFIEIZ D0 6 TRk T
bolcbshTng, (BHR29, 45)

SIAR IZBW T HEH &N TW5D Ashby & (1978) DIz L,
OTSA IZOWTOME (S. typhimurium TA98, TA100, TA1535 &N
TA1538) Z MW 18IF22R A Bl (xm M= 2.5 mg/plate) 733
SNTEY, RENEHELRGETCREThH TSN TS, (R
29, 40)

Poncelet & (1979) O #H&EIZ LiLiE, OTSA IZOWTOME (S
typhimurium TA98, TA100, TA1530, TA1535, TA1537 K& T TA1538)
W AE IR 2R A BB (iR - fREHEMELR  (Arochlor 1254
XiZ7 =/ -3 2=V FEZ Y FHK) FE T 1,000 mM, AEHEM:
ERIEGFTET 100 mM) NEME S TE Y, REHEMH LR OF HIZ )
boPRETholcshTnd, (B2H6 1)

SIAR IZB W T H B HEN TS Eckhardt & (1980) O#iic ki
X, OTSA (PTSA % 1%KliliZA) [ZOWTOME (S typhimurium
TA98., TA100., TA1535, TA1537 LT TA1538) % H\\/-18IRZER2A
By (& 18 mg/plate) NEMBINTEHY . RENEHEILROE
WiZphbbTEEThoz ST D, —J7, TAI8 2O\ T, VB
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B A O/ DREH (ZLM Bsi: VB s L 0 & 7 v a—R 7 o g
R OERE A A DEIGR D7) 1Tz zs 2 A, REHEM L RIEF
1EF ClEEMETH - 7223 REHEME(L R AA(E T TlE 3.6 mg/plate LA D
B G-FE TRtk FRRED 2~3 (5 DIFIFFEIRE BFHEWONFHBEZ 6 - T
BbbhitE&nTns, (HE29., 46)

STIAR 2BV TH 5 &N T % Herbold (1981) O#IZ L,
OTSA [Z>WTOME (S. typhimurium TA98, TA100, TA1535 & T
TA1537) Z R T8 IF22RZE HalliR (F =i M & 18 mg/plate) 733k
NTEL, RENEHEROFEIZ) DD O TEETH T2 SN TN 5,
F7-. B OTSA IZO>WCOME (S typhimurium TA98) % A 7=
IRz IR A BB (B H & 18 mg/plate) 28 2 FMHO VB (H 5
— 1% Eckhardt & (1980) W=D EFE— Ny F) KONZLM 5%
HEHWTE I TEY , RHENEER (Eckhardt & (1980) &ﬂ
—5M) GIETCEMETH 72 E STV 5, Herbold (%, AiERIC

T Eckhardt & (1980) OFBRFE R A2 FHL T2 Z LIXTERdolc k
LTV, Bz, B U oAhHEMREDDD (OTSA % 24~337 ppm &
H) IZOWTOME (S typhimurium TA98) % F\ =18 IR 22oR 78 ik
B (& 2.5 mg/plate) MWERIILTEY . HHEMHELROA HEIZ
PirboTRETh T I Tnd, (BR29, 41)

Riggin & (1983) O#mEHFIZ LI iE., OTSA [TV TOHME (S
typhimurium TA98) % M\ 718 I 22828 BB (Fe =il & 2 mg/plate)

MEHINTEDY, RENEHEILRGFETCEEThHTEIN TS
(/1 6)

JETOC (1996) O EIZ LT, OTSA [T\ TOME (S
typhimurium TA98, TA100, TA1535, TA1537 & OF TA1538 i (NZ
Escherichia coli WP2 uvrA) % HAWT-1HIRZRERRAER (ke H=E5
mg/plate) NEfE SN THY . RBNEHALRDOHIEIZ D0 6 TR T
bholzbtE&NTn5, (6 2)

SIAR IZBWTHEIH SN TWDHEASE (4EF) OFpk 9 FEBEAA L
FWEZAE AR RICINIE, OTSA oW ToOME (S
typhimurium TA98, TA100, TA1535 K () TA1537 i ONZ E. coli WP2
uvrA) & HOWTEIREARE RS (RmHE 5 mg/plate) 23 I 4L
TEY, REHEHEROERIIO LD OLTRETH T2 &N TS
(29, 63)

(3P auNIZRAVELFEREERR)
Kramers (1977) O EHIZ LiVX, v a v ¥ a U3z (D.melanogaster
Basc SRIMEN V2 OB AR 12 OTSA (5mM) % 3 H MR G i

10 RFHHEME(L R OFHEEIZ NADPH N2 AW 5 L. ZOEIFERERFBRIEMIWEE LIS TND,
1y ) LKIRIRICHER AN Z T pH % 5.3~55 L LTY 7 mua A X U EITUV, KBELTEZICY 7 a2 X %
L7zbDThBEINTVD,
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FEERIENT DEEMES MBS ERBR N FE i SN TR Y | B Tho7m & &h
TW5, (47

Eckhardt & (1980) Oo#EIZINIE, Yavyav "z (D
melanogaster Basc 52N ONF O BFARE) 12 OTSA (PTSA % 1%A
e A) (0, 2.5 mM) % 3 HEEOKE LT 5 EMESMEBSERER ) F i
SNTHEL, 1EEOLRE CHEES MBS RO ZE /RN 51
I Tnwsd (Bf46), LAMLaRG, 2 BIHEKLED 3 FHORRE
TIEA B REINEA TR,

(ZDMDELRFREARAEERER)

SIAR (28 1F 55| Iz L i, Litton Bionetics Inc. (1978) %, OTSA
IZOWC DR (Saccharomyces cerevisiae D4) % A T=18 {51228
ZRFA (k& HE 1 mg/plate) 23N L TRV, EHEHLR DA E
ZhhbbTRETh 72 LTS, (BR29)

SIAR (IZBWTHaIH S T3 Fahrig (1982) O#&EIZ Lk,
C57/BL6JHan X T MR LT IR~ & & (Cof B 39 PL, & 5-#f 80~83 L)
(Z OTSA (0. 1,000 mg/kg (AH) A4E4R 10 HICHRBIREOESG- L, 56
N B OEFMIBDOL R EBETORE R UIIKER - T-
ARy b)) TAEMEE (AESUIIKAGO ARy b)) OHBSEE %
BHTTAAR Yy hT A NNEBINTWD, FREETO AR Y FOH
BUBEEIX 0/182 IETH - 7= DITxt L, HHGHETO AR > MO MBS X
3EHE Y IR TENEN 1/183 L, 4/285 P TN 1/171EL | 1
B DO BHEREMBR AN E S TWD, Fahrig (., 202 %%
> T OTSA OEFRJFMHOFHIZOWTHIERYEZITH & LI AR ATHE
ThdrELTWD, (BE29, 49)

SIAR IZEBWTH B H TV 5 Suzuki & Suzuki (1988) D#4HI1Z
LHZ, OTSA [Z 5V T?D RSa % v 7= Nat/K+-ATPase & 1x 1 #2294
EFRIZX D 0T A VRS & TR & T D8 s 7528 Bl (s
B 1.8 mg/mL) DEINTEY | BT RAEBROFRITRD b
ol IhTng, (BH29, 50)

(b) 2BHREEZHEELT HHER

(IFELEEEMREZAVLIEBARERHER)

SIAR IZBW T HEIHEN TV 5 Masubuchi & (1978) DO¥#EIC X
X, OTSA 22\ T?D CHO-K1 % AW =Ytk ik (REiRE
0.4 mg/mL) DNEMINTEY . RENEHECRIEFE T TRETH -T2
EEnTns, 29, 53)

SIAR IZBWTH I HENTWBIEAES (4K DYk 9 4 REfF L

W E B A RS AT L AU OTSA IT DWW T oo CHI/IU % 7o Gy
ORERERBR (BRARE LiommiRE « RFHELHE 3 mg/mL, 24 I
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[ M TN 48 IREflEGEALEE 1.5 mg/mL(12) 233 E S CTh Y, REHEIE
FROFEIZ b LT ThHhoTzE SN TS, (BIR29, 64)

(IF > E$EZE AL D/ EAER)

SIAR (2B W T H 5 H &N Tv5 Eckhardt & (1980) D&z ki
£, NMRI ~ 7 2 (% REMEES 4 PE) (2 OTSA (PTSA % 1% A& H)
ZIREIR & LC 2 HRETREIRR O &S (BNIHE) XIEENE S35 n
vivo BB/ MZRER (B0 0. 1,026 mg/kg A/ H ., IEFEN 0, 171, 342,
685, 1,026 mg/kg RHE/H) NFEMINTEY . WITHIZBWTH/ME
ZYPEFRIMER D ENIE OAERBINIR D bR holm SN TW5D,

(229, 46)

b. PTSA
(a) BLTEAREEFHEIEL T 55K

(MEMERNLSEREARETEALR)

Eckhardt & (1980) O #H&EIZ LiviX, PTSA [ZOWTOME (S
typhimurium TA98., TA100, TA1535, TA1537 & TN TA1538) % AW
7o IR GER A Bk BR (B & 18 mg/plate) NEMSH TR Y, U
EMALROFEIC Db LT ThoTz s SN TS, —J, TA9S
IZOWT, VB2 of /b (ZLM 54 1oz i=s 2 A, R
TEMEACRIEFELE T CIEEMETH - 7208, REHEMALREE T Tt 9.6
mg/plate LA EOFGRETRMEXIREED 2~3 [FOEIFIIRA BiFH 0
NHEBEMEZ > TRO LN ESNTWVWD, (BE46)

Poncelet & (1980) DO#AFIZ LAUiEX, PTSA [T oW TOME (S
typhimurium TA98, TA100, TA1530. TA1535 & TN TA1538) % H\»
T 1E IR 2R SRR (B & 0.04 mol/plate) 2AFEfE S TW5D, £
DGR, PBRYE 1T TA9S & (N TA1538 (Zxf LAl #EZ R L7=2%, A
RBAIZEL Db D% L H1EIFEIRE R OFIITH D 6o
e Tns, (6 5)

Herbold (1981) ®#&EIC L iX, PTSA IZ oW ToOME (S
typhimurium TA98, TA100, TA1535 & N TA1537) % HV /=18 )72
IR HRAER (m & 18 mg/plate) NEBINTEHE D . RENEHEER
DEIZ )DL TR THo T2 SN TWD, 72, Bl PTSA IS
WCOME (S, typhimurium TA98) % M7= 18R 72K Bakbh (e
& 14.4~18 mg/plate'?) 23 2 fiFH D VB 15:# (5 ©H— 513 Eckhardt
5 (1980) PHWZbDEFRI—NyFDEH D) KONZLM il 2 T
Fhisn T Y, AHHEMELR (Eckhardt & (1980) & [Fl—%f4) 1%
EFTEETH TmEZINTWD, Herbold 1X., AKRBRIZEB W T
Eckhardt & (1980) OREBFEREZHELT L Z LIXTE Doz LT
W5, (ZH41)

12 94 WERTHE R AL K OF 48 BRI FEALEE & 12 2.25 mg/mL DL E O ERETMIEHEIEN R bz OBigaf & ShTunan,
13 RHHEMEL R O IKEIZ NADPH IRINZ2 G183 5 &, Z ORIFERERFRIERITER LIS Tn5,
14 RN VB BSHUEE C 14.4 mg/plate, ZLM EiHEE T 18 mg/plate Tho7- & ST\ 5,
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JEARE (CYIRE) DRk 3 A EEBE AL P E 2 AP RS R K,
PTSA (FiEE 99.9%) IZ>WTOME (S. typhimurium TA98, TA100,
TA1535 K X TA1537 W ONT E. coliWP2 uvrA) % FuN =18 7 225K 28 i
RBR (B FH & 5 mg/plate) BFEfE SN TR Y | RENEMHLROAEIC
Wb LTEETH T SN TWn5D, (BE66)

(a9 23N IZAVSELRTFRAZTERR)

Kramers (1977) o#®EFICIniE, va v vya vz (D
melanogaster Basc S/l & OV OBFAERME) 12 PTSA (5 mM) % JE56
HEANT DL MHEBEERBR A TR SN TR Y | BHETho7z ST
D, (B4 7)

Eckhardt & (1980) Oo#&EIC LN, Yavryav Az (D
melanogaster Basc SR N OV OB ARHE) 12 PTSA (0. 2.5 mM) %
3 HEHOKEG-T 2 ML HEBSERBR A ER S TRV, 1 [BHORE
THEMEEHEBIEREROFERBEMNA LN LS TNWD (B4
6). LAL72eA6, 2 [BHKO 3 B HORE TITABEREINEA b
TUNRL N,

(ZDMDELETFEARELEAER)
Suzuki & Suzuki (1988) O#HEHIZ XX, PTSA (25 T? RSa
# 7= Nat/K+-ATPase B1n 1 JHEISRERIZ L5 77 A UTiftE#ES
ZIEE & T DB n IR AR (@ iRE 1.8 mg/mL) 2NEME ST
B, BREROFHITBEO ONeholcb I Tnd, (B35 0)

(b) 2BHREEZHEIELT HHER
(IFELEEEMRZAVIEBARERHR)
Masubuchi & (1978) O#H &I XL, PTSA IZ>WWTd CHO-K1
Z AW R HER (R ERE 0.4 mg/mL) NEINTED, R
BHEMHALRIEGFIE T CREETH TSN TWS, (BE5 3)

JEAEE (CYEE) DORL 3 B BEAAL P E 2 M S R AU,
PTSA (Wi 99.9%) 2>\ T CHL/AIU % AU /- Yua ki i kB (8
Ft G L LT e AR 1.7 mg/mL, EFFLEE 1.3 mg/mL)
MFERESNTE Y, RETEMEROF BRI PO L TEETH -2 & &
nTns, (M6 7)

(IF > Z AL S/ ERER)

Eckhardt & (1980) @& IZ XL, NMRI v~ A (K HEMERES 4
JC) (2 PTSA 2Rk & LT 2 HiFsafIRO&RS (BAFEE) Ik
W& 535 in vivo'BHE/MZRER (81D 0. 855 mg/kg (RE/H ., KEMEN
0. 428, 855 mg/kg KH/H) NEMINTHEYD ., WITIUTBNTH/M
B2 bR MER OEIG OF B REINTRD b nolz L EhTind,

(4 6)
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C.

OSBA

(a) BRFEALEZHERLET SR

(MEYZRANSEREREESER)

Ashby & (1978) O #HEIZ LiX., OSBA [ZOoWTOME (S
typhimurium TA98, TA100, TA1535 & OF TA1538) % 7=1H)m%2
R AR (s & 2.5 mg/plate) 2 FEM I TE Y, EHEMHLR
FIEFCRMEThHo 7L EN TS, (B40)

Poncelet & (1979) D& IZ XX, OSBA (ZHOWTOHME (S
typhimurium TA98, TA100, TA1530, TA1535, TA1537 K TX TA1538)
W IRZEARE R (miRE - REHEME{E% (Arochlor 1254
57 > M) F7ET 1,000 mM, REHTEMHLR (7 =/ L X —
N5 Z v M) AFE T L OMENE ML RIEFIE T 100 mM) 235 hE
SNTEY, AGHEHLROERIZO DL TRETH T2 L ST
%, (ZH61)

Eckhardt & (1980) O#HEIZ LiLiX, OSBA (220 TOME (S
typhimurium TA98, TA100, TA1535, TA1537 &N TA1538) % Hu»
T8 IR 2R BBk (B & 7.2 mg/plate) 23FEhi S TR0, 1
TEHALROFEZ PO LT Th o7 SN TW5D, £7=, VB &
haE o EEt (ZLM 5#) 22T, RENEHEILRFETOT
RTCOBEKRCTEETH T2 SN TWD, (B2 46)

Herbold (1981) ®# &2 LiiX, OSBA IZoWToOME (S
typhimurium TA98, TA100, TA1535 & N TA1537) % HV /=18 )72
IR BRAER (k= & 2.5 mg/plate) 2AFEfE N TEHY ., RHENEMHLR
DERZ DL TREETH T SN TS, (B4 1)

Riggin & (1983) D& IZ LiviL, OSBA (T OWTOME (S
typhimurium TA98) % H\ 718 I 225828 FakliR (Fe =i H & 2 mg/plate)
MEMINTEY, REHTEMERTFE T TRETH T2 STV D,

(ZzH16)

(3P auNIFRAVEGFEREERR)

Eckhardt & (1980) O#&EIZLNiEX, avya vz (D
melanogaster Basc Al N NV OB AR 12 OSBA (0. 250 mM)
Z 3 HMEKE G-I D RS MHESERR D I S TR 0 | S
FERAROEIMNIFBD SN hoio bt ENTW5, (BE46)

(ZDMDELFREAEERAER)

Suzuki & Suzuki (1988) D#EIZ LAUE, OSBA 2DV T D RSa
Z M7 Nat/K+-ATPase 81 T FEZERE I I 5 0 7 A Vit ERS
IR & T o n FRERA AR (HmIRE 0.9 mg/mL) 23 ST
B, BAREROFRIZTBDO NGRS TnW5b, (BE50)
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(b) 2BHREEZHEELT HHER
(IFELEEEMRZAVLIEBERERHER)
Masubuchi & (1978) O#HEHIZ XX, OSBA {22\ Td CHO-K1
VT g R R E R (iR 0.4 mg/mL) EBINTEY ., X
BHEMHALRIEGFIE T CREEThH -T2 ENTWS, (BE5 3)

(IF > EFEZ AL S /P EER)

Eckhardt & (1980) O#E1C LiviE. NMRI < & (K BEHERER 4
J) |2 OSBA % 2 HEB&EIRX D& 5 (HANHE) UIERENE S35
in vivo B HE/MEZERER (0 0. 1,000 mg/kg (AE/H . JEREN 0. 400,
1,000 mg/kg RE/H) NE SN TEY, WTIUcB 0T h/IMES Yk
IRIMERDEIG OFERBEINTRD DR hodz SN TW5D, (B4
6)

d. PSBA
(a) BEFRALEZEEL T HHR
(WEMZRAVDEIREBAZTESR)

Eckhardt & (1980) ®O#&EIZ LX, PSBA IZOWTOHME (S
typhimurium TA98. TA100, TA1535, TA1537 & TN TA1538) % A
T8 Im e oR s Bk (e & 3.6 mg/plate) 23S TR Y, G
EHEALROEEICH DL TEETH T2 SN TWD, £/, VBE;
1A DD EEHE (ZLM £54#1) 1T 2 TH ., RENEHLRIEE T DT
RCOREKTEEThH 72 En T 5, (B#E46)

Poncelet & (1980) D#EIZ LAUiX, PSBA IZHOWTOHME (S
typhimurium TA98, TA100, TA1530, TA1535 & (F TA1538) % H
W2 IR AR B (s & 0.04 mol/plate) 233EfE S LTV 5,
ZORER, YBRYE X TA9S & O TA1538 (ZxF L EEME 2 7 L7223,
HRFEAIZ L D b D& LAl D1 IRZ2IRE S E OFEFE TR0 B /e
Sl EhTW5S, (BH65)

Herbold (1981) O#&EIC LAUX, PSBAIZOWTOHMIE (S.
typhimurium TA98, TA100, TA1535 K () TA1537) % W\ 7-1H 724
IR BB (= & 2.5 mg/plate) 2AFEfEINTEHY , RHNEMHLR
DERZ P DDOLTREETH T SN TS, (B4 1)

(3o aoNIZRAVSERTFEARAETERER)

Eckhardt & (1980) oW EFIZ I niX, vavva oz (D
melanogaster Basc M N ONF OBAERE) (2 PSBA (0. 500 mM)
% 3 HIMEKE 53 D RS MR I S TR Y | S
FEFRAFOENMTFBO bieholz bt ENTnD, (B4 6)

(ZDMDECFRATEAER)
Suzuki & Suzuki (1988) DO#EIZ LiviE, PSBA [ZSWT? RSa
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% 7= Nat/K+-ATPase i81n 1 JEZEIRIE I K 5 0 7 81 it iR
IR L 9 BB n T ERE REE (BESIRE 0.9 mg/mL) 25 ST
B, BREEOFERIIBDO N2 ENTn5, (BHR50)

(b) RBHREEFIRIEL T 55

(If > =5 ZE AL B/ %EER)

Eckhardt & (1980) O#R+EIZLiX, NMRI v 2 (&K REHEMES 4
JC) (2 PSBA % 2 HRES&HRE O£ 5 (HFNEE) XUIMEENES T2
in vivo T Hi/MZRBR (B¢ 10 0, 1,000 mg/kg KE/H ., JEFEN 0, 400,
1,000 mg/kg RE/H) NFEMINTED . WTFNITBWTH/IMES Yt
RIMEROENE O ERBEIMIRD SN otz ENTW5D, (B4
6)

e. CBSA XU CBSA-NH,
(a) BELFERLEEZIEELTHHR
Poncelet & (1979) O XX, CBSA X i3 CBSA-NH4 (Z>W»
TOME (S typhimurium TA98, TA100, TA1530, TA1535, TA1537
&N TA1538) & HW 18R 22 R A Bkl (MR - REhE (LR
(Arochlor 1254 X (X7 = / /)L X — 4 5.Z > N HE) 774 T 1,000
mM., REHEMLRIEFE T 100 mM) BNEBENTEY . RFTEE L
ROFEIZ D LTEETHo T2 SN TS, (BR6 1)

Poncelet & (1980) ORI LiUX, pCBSA ([ZHOWTOHMIE (S
typhimurium TA98, TA100, TA1530, TA1535 & X TA1538) %
W2 Im SRR Bl (s & 0.04 mol/plate) 233EhE S LTV 5,
ZORER, PEBRYE X TA9S KN TA1538 1%t LARIE AR & 7R L7223,
HARFAIZ L Db D% LBl 518 IH5ERE BB OFF T B e )
SlltEhTnb, (6 5)

Herbold (1981) ®O#&HIZ LiiE, oCBSA X p-CBSA IZ 2\ TD
HE (S typhimurium TA98, TA100. TA1535 M TN TA1537) % AW
IRk BB (B & 2.5 mg/plate) TlE. W37 b AEHENE
IEROFE DL TEETH T2 ENTWD, (B4 1)

Riggin & (1983) O#HEIZ LU, 0oCBSA IZOWTOHE (S
typhimurium TA98) % T 18 )R8 828 B3R (5 s H & 2 mg/plate)
MEMSNTEY , RENEHEERFE T TRETH T2 ST 5,

(zH16)

(b) #BAEEZIEIELT HHER
Masubuchi & (1978) O#HEIZ L, 0o CBSA IZ2\T? CHO-K1
W YRR E R (@R 0.4 mg/mL) AEMINTEY ., X
BHEMLRIFFEE T TRt Tholz &N TWn5, (BR5 3)

. BIT
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(a) DNA#EGZEELT SRR
(MEYZEFHLS DNA B85 ER)
Zani 5 (1991) O LU BITIZ DWW T O (Bacillus subtilis
H17 (rec’) K O*M45 (rec’)) % F\ 7= DNAEERER (Ju 12Kk
(e & 1.2 mg/disk) REMBINTEY ., RENEEACRIEGFET T
BEETholt I TS, (36 8)

Ozaki 5 (2004) O#HEIZ LI, BIT (WA 100%) (22T Ol
(B.subtilisH17 (rec”) N O"M45 (rec )) % i\ 7= DNA &5k
(fu 722 RK3E)  (Fed & 0.0060 mg/disk) M FEfE TR Y . REHHE
MALRIEFIE T CTHECThH -7 STV 5b, (6 9)

(in vivo UDS FER)

SCCNFP (2004) o#EEIC LiX, BIT (BIT & L<TO0, 375, 750
mg/kg KE) ZHEROKES Lz Wistar 7 v F B %5 2 FREREH% T
16 B2l L 7= g o il 2 A5 in vivo UDS 5Bk 23 i S 3
TW5, ZOfER, UDS OFRITRO N oTc STV D, (B
H70)

(2 Ay FEAER)

Ozaki & (2004) OHEIC LiE, BIT GHiE 100%) 2o\ TD
HL-60 Z 22 A MR (@i 0.0050 mg/mL) 235 S 41T
BY, BETHoTmE SN TS, (BHH69)

(b) BLFEAREELXEIEL T LR

(MEH TR S EREREESER)

Riggin & (1983) O #HEIZ L iX, BIT IOV TOME (S
typhimurium TA98) % W18 IRZ2RZE Bakliy (B35 & Liciem
& 0.01 mg/plate(®) NEfE SN TED , REHEHLRGFTE T Tt
TholztanTnb, (BH16)

Zani 5 (1991) OEIZ LAV . BIT IZOW T OME (S, typhimurium
TA98, TA100, TA1535 } N TA1537) % W= 18Rk A ki (K
FHE 0.5 mg/plate) FEfINTIY  REHEHLRDOFIIZ )
LIRMEThHoTLIhTn D, (26 8)

SCCNFP (2004) o#i&EEC LiuE, BIT (M 99.02%) (22T
DOHFE (S, typhimurium TA98, TA100, TA1535 & X TA1537 A NZ
E.coliWP2 uvrApKM101) % /=18 IF225K 28 BB (OECD TG471)

(B¢ = & 0.175~0.180 mg/plate) MFEfi STV 505, #ERME O
T DITEABED A TOBIEL 7> TEB Y, SCCNFP [IA R
REFHMCHWS Z ElFTERneELTWns, (BR70)

15 0.1 mg/plate TIXMIFEERA LR E SRTW5,
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(IFFEEEMRE AV SRTERAETERER)

SCCNFP (2004) o#iEEC LiuE, BIT (M 99.02%) (22T
®» CHO-K1 % M 7= HPRT EJHEIZ4R D 2R A BB (OECD
TG476) (FkEiRE 0.0052 mg/mL) 2EfE STy .. RENEHELR
DHEBID DL TEEBETFRARERZOFERIIRO NN -T2 S
W5, (ZR70)

(c) RBREEFEIEL T 55

(IFFEESMR AL AREEHER)

SCCNFP (2004) o#&EEC LiuE, BIT (M 99.02%) (22T
@ CHO-K1 & W= R 2535 (OECD TG473) (REIEE X
HIEVELRIEFAE T 0.0050 mg/mL., EHTEMELRFELET 0.0064
mg/mL) NI SN TE Y | RBENEMHLRIETAE T ORI OMH
TEVEALRTFAE F OB ERERE COARYAREE OFRENRD iz &
INTW5, (BH70)

(IF > ZE AL S/ ERER)

SCCNFP (2004) o#EZEIC L, MF1 <7 2|2 BIT (BIT & L
T 0, 63.15, 126.3, 210.5 mg/kg AH/H) # 2 HEMAHROHKE (F
W) 9% in vivo B #/MZiRER (OECD TG474) NFEfE S TRV |
INESYLMERIMER DA B 72 EINTGRD ol & Tnb, (&
70)

g. NMS
Riggin & (1983) OWEHIC L iE, NMS 220 ToOME (S
typhimurium TA98) 7% W RIFZERA HAER (B 1 & 2 mg/plate)
WERMENTEY  RENEHLRFE T TREThH T SN TN D, (&

16)

h. MA
(a) DNAEGFHEELT 555
(MEY %= B 5% DNA BE5ER)
FAS56 (ZBWTHEIHINTWA/INEE (1978) OWAAIZ LA,
MA ([ZDOWTOME (B subtilis H17 (rec’) K U'M45 (rec)) % H
W7o DNA BERER (X U —215) (RmHE 0.023 mg/disk) 733
SNTEY, RENEHEALRIEGET CREThH TSR TVD, (&
B71, 72)

FAS56 I[ZBWTHEIH I TSRk (1985) O IC LhiX, MA
WZOWTOME (Bsubtilis H17 (rec™) kO M4b5 (rec)) # AWz
DNA &1t (lar2&K1E) (e &E 0.02 mL/disk) 28 FEfi STk
D, AREHEELRIEFET THWBEEThH -T2 ST 5, (BT
1. 73)

(UDS &)
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FAS56 I2BWTHEIH ST 5 Yoshimi © (1988) d#iic L1
X, MA IZoWTDO T v MR ESEIFMZ Az UDS i (FEiE
FE1mM) RNEMINTEBY, BEThoztE&NT5D, (BT 1.,
74)

(b) BLTFEALEELXHEIEL T L5
FAS56 |28 W THEIH & T 5 Kasamaki & (1982) O#EIZ L
AUE, MAIZOWTOME (S typhimurium TA98 K OF TA100) % H
W IR R Bl (s & 0.5 mg/palte) NE L TED ., X
HHEMHALROBFEZ DD L TEETH T2 SN TS, (BT 1.,
75)

Shimizu & Takemura (1983) DO#HEIZ LALX, MA 2DV TOME
(S. typhimurium TA97, TA98., TA100, TA1535, TA1537, TA1538
KON TA2637 A NZ E.coli WP2 uvrA 2 )X WP2 uvrA/pKM) % 7=
HIRTesRIE BB (s & 5 mg/plate) NFEE S CEBY . (REHENE
{LRDHFE I Z )b LT TH -T2 SNTWD, 7ok, REHEMAL
—éﬁf?OD TA9IS|Z / Wb~ ZUSIN LTz & 2 AR IR B O %
BROLNTE SR TWS, (BRT76)

Riggin © (1983) O #HEFIZ LiX, MA IZ oW TOME (S
typhimurium TA98) % H\ 718 I 225828 BakliR (Fe =i H & 2 mg/plate)

DEEINTED, EHEHELRFETCTRETHTZEENTWND
(/1 6)

& (1985) OWEIZ LT, MAIZHOWTCOME (E.coli WP2 uvrA)
Z AW T8 IR 228 Bl (s & 2.0 mg/plate) NEMBINTED
RENEMAL R T TR ThoTm e EN TS, (BT 3)

FAS56 (28T H 5 H 41TV % Mortelmans & (1986) D45
F AT MA GFiEE 99%) 122U T O (S. typhimurium TA98, TA100,
TA1535 & Of TA1537) % FV\ T fEIm 28R Bkl (Blaixt g & é;mz
E & 1.8 mg/plate®) 235 S TER Y | REHHEMH LR DA I
PoLTRETH TSN TND, (44, 71)

FAS56 ([ZBWTHAIH SN TV DAL OELX A (1987) DEEIC
FE, MAIZOWTOME (S typhimurium TA97 & OF TA102) %
W1 IR 2R BBk (= = 1 mg/plate) NEB I TEHY ., X
HHEEILROF RO DD O TREETh T2 SN TS, (BT 1,
77)

(c) 2BAREEXEELT HHER
FAS56 IZBWTHHIH I T 5 Kasamaki & (1982) Oz &

16 TA100 &% OF TA1535, {CHHEPE(LRIETETE F D TA9S J U TA1537 i N AREHTEMEALR (T > M FH SR S9mix) 777E F D TA9S
IZ 2\ CIE 1.8 mg/plate THUEENMENR A B2, BERI51T 1 mg/plate T TE SN TN D,
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HUE, MA 22T B241 & W7 YR BEFHBRIEIR 23 (B
B 0.06 mM) 2AEEINTEY ., YRR E OBEMNRRD i
EENTWD (BH7 1. 75), JECFA %, AHBRICHOWT, Yk
SR A 2 e KA SE T IEEE e B CH D Z L 2R L TV D (&
FR71),

i. AS
(a) BRFEALERZHERLT DR
(5-AS)

Radford & (1985) D#MEIZ LALIE. 5AS [ZHOWTOHME (S
typhimurium TA98 } OF TA100) # 7= 18IF22RZ Ml (e
& 10 mg/plate) AEM SN TEY , REHEHEALROFEEIZ 0D 6T
EfEThollanTnd, (BHR19)

(6-AS)

Ashby & (1978) OMEIZ L IX, 6-AS IOV TOME (S
typhimurium TA98, TA100, TA1535 }x X TA1538) % HV /=18 )72
SR HAAER (s FH & 2.5 mg/plate) 2AFEfE STl Y., REHEIELSR
FIEEFCREETH TSN TS, (B40)

Radford & (1985) O #HEIZ LIE, 6-AS IOV TOME (S
typhimurium TA98 } O* TA100) # HW\7-18IF22RZ Hallh (em
it 10 mg/plate) NFEMINTEY | RENEHELROFEIZ)H D LT
BIETHoToL TS, (BH19)

(T-AS ZELREY)

Radford & (1985) O#HFIZEiUE, M ETOY vy BV o F R D
LBUERF O AR DY > 1 U v OSBA, 5-AS KON 6-AS % Fr LR
LM HOWT, TTASHEEN TS Z L& Lz LT, M (S
typhimurium TA98 } O* TA100) # HW\7-18IF22RZ28 Bl (e
& 10 mg/plate) NEINTEY , REHEHEALROEEIZ 0D 5T
BEETholt I TS, (BH19)

i . TDih

Stoltz & (1977) OHEIZINIT, M ETRES ATy Y T B
U2 (Arnold & (1980) @7 v b & HwWiz Iz HO7- 25 8RIZH W
LIz b D EE—r v M) KSR OAHEEFIEIZ OV TORIE (S
typhimurium TA98, & TFTA100) % HW 7B IFZERAE Rkl (e H&E
0.3 mL/plate) 2AFEMEINTIFY , REHEMHELROFIE T CHBETH -T2
& STV D, Stoltz HIE, fHHZ W= FHRIEH O B O % FREE K OV &
HHRAH IS L= > B Y o N U U A OGBSI FHMEmEEIC S
WTIHREETH D | Hx RO AEEAIFEO N T O W T HEEETH
Sl LTW5b, 72, Stoltz HlE, fie >y hoo M ERY > Y ) b
U AR OEkA 7ea >y SO RFERMSY B Y F B U T AT O THRERE
HALRGFE T CTAIS W CHRER A E L= 2 A, EEoey bbb
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olzE LTns, (BH45)

@ BEEMEOELD
a. Yy h E (WL DLEEZED,)

W Y FEIZ DNA HIEFEENRRO LN EOREFITHDHLEDOD,
ARN O A FREE) 72 pH S F IS %mfi5m¢®&4ﬁ/&bfffb
THY DNA ~OBFMEITERE L 55 & Z 2 b b, MEZHWHEIG
IREBABIIZETHY . LT, n vivo N7 R /I,,/yijj%f%@'kﬁ
HAEBOBROEMETHD Z 20D, BInTRREEFRMEITRV, v
H YV F B U T AT OWTI in vitro iR THIW YL O AR IL 555 FEMED TR
BT, In vivo R CIEBEMECTh o7z, o B Y DT AIZHON
TY invitro TR LN YRR EFHRMEIL, MREICBNTOATH
D, R LWL EBZZ NG, LEEB ST, WTHIZOWTHA
ﬁiﬂikof%ﬁxf’nﬁ & 7R DGR BRI ME OFEILITSE STV R, B

ERNHErT 5 &, AEMFAESE LCE, o U UEITITANR

&of%&%ﬁ&ﬁé BTV DL EZ D,

b. At
OTSA. PTSA. OSBA, PSBA, CBSA., CBSA-NH4. BIT kT MA (Z
ARICE > TREBRRTE L 72 5 BEH T2V 0 EE XD, £/, NMS
FONAS B HOWTIE, AW & W T2 18 IR 2R Bk Br O M T T
WT, WInbEEDORERTH -7, ULELVRAIZHETT 2 k N
F%Eﬂﬁ/\‘: LT, oy BV EHoriy (k1 (9H) Z2R) 12, £
&ofﬁ%ﬁ$ﬁkﬁéi9éf{nﬂiwﬂﬂhi%ghiw%mY%wk
%zéo

(2) 2HusEH
@ HyvhUF UL
oDV TN T N WRWE L Lotk m e B 5 R A & i
WD ZLITHBRAR ol Yoy B T P U L EHEBRWE L L aEE
f CRET R E LTIIR2D LI REBERH D,

£2 SMSUHCEYIEARKERE (byh)oF FUDL)

P 5% B LDso (mg/kg {KT) 2l
O Wistar 7 v b 14,200 9. 78
x| Mongrel 7 v 17,000 9, 78
& - 17,500 9, 78
&N INBAK—  (fF) 7,400 (8 HE#&5) 9
(1) 8,700 (8 HMi#5)
jin] kS 5,000~8,000 9
@ FHEY

OTSA. PTSA. BIT K OMA (289 2 ilBrpfk & L TR 3 D L 5 i
N D,
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£33 RESEMECEIT SHBBRERE (%)

Al BehAR By fE LDso (mglkg (&) 2R
OTSA 20 v~ () 2,000 #A 79
(1IHfE) 1,000~2,000
PTSA | 7 vk (HfERE) 2,000 B 80
7 v b 2,330 81
BIT fr | 7 v b (1) 2,10007 70ZBIFAH5IH
(Itfe) 1,050
MA #E 7 b 2,910 82
~ A 3,900
ELEY b 2,780
7 vk 3,000 3 0BT SHIH
E/LE Y b 4,000
7 v b 5,825 7 1i2BIT 55 H

(3) RELEHFSHERUEILAMN
D HyhUrhILIILA
Yo VT BEWERRWE L LT B S 3 E R O A A B
THRBAAE S LTUTO LD RMERH D,

a. Hasegawa & Cohen (1986) M3 v k 10 B ER

FAS32 IZBW T H 5| &N T 5 Hasegawa & Cohen (1986) D#R4:
(&AL, 5Bk D F344 T v b (FEERE6 VT) (2> Y AT T L
PV BV F NIy Y BT TN (%0, 5% ;
0. 2,500 mg/kg AEH/A®@) % 10 HENREEE L, L% 1 KRR
[methyl-3SH]F 3 2> (1 mCi/kg (K5E) #MEFENEL L CHEBRE B 512
X DT L RGBT~ DB 2 et T 2R A FE e ST\ b, £
DFER, —HRBIZONWTIX, ERGEITKTOZWEER A LI, T
VTN BAEGREROY v U oRGRE &5%&%2~3LWE
B TRINED bR EENTWD, KEICHOWTIX, 5
HEANENH] 23 A AL, FBAKEIZ OV T, iﬁ/ﬁ)/ﬁﬁﬁﬁfﬁm #
v ) CERGRETIET OB D il & STV 5, mRAFERIR
TIZBWTIE, MO Y A, BT AROF R 7 AOPEFE RS
BRI TEIIRD NN ENT WD, RBE (%5 7HKN28 H
W2 [ZBWTIE, Yoy VT N UAERGRETTH N AL F U8R
EomE, o) ey ARERELOY Y B ) o RERHETII ALY
U AAFUEEOEM (%5 28 HOR) N@EHLNT-ESHTWS, £
7o, #5-7 B RON28 HOR G 4 RERRPH B U REIZOW T,
528 OV U oEERETH Yy DY BV LTy ) v
VU LAREGRLD GEENRDOENTIEN, BFETAHADLE, 5 7T HT
0.18~0.21 mmol/mL, #5-28 H T 0.14~0.19 mmol/mL & Fi5¢eia[A
BRCTHoTZL ENTWD, WT OB b IEME AR Do Tz
EINTWD, WEMEFEIREICEWCI, oDV o RN v aEkE
FEC O EMEE R OFAERIL, MR v ) U REHEIY AR

WZEholze SN TWD, 2B, o BV o N U LARGEEREORERBIT
L& BN RO bz L SR TnWb, BEBIT BRI [BH]F 2

17 BBV DG T 82.83% (IENMIKSY 17.7%) & ENTWV5D,
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VURERERIZOWTIE, oy Y v R U ARG (0.6%). RWTH
YAV AV T LG (0.2%) THERBEMARBO 6NIZ—FT, ¥
HV ANy 2GR (01%) KOy U oERE (0.07%) TILHE
MO B ool S Tn5b, LLEX Y | Hasegawa & Cohen I3,
PR > U PR EE & BT R R e GEEE & ORI HHBAME IR O &
NIRRT &b, By B Y UBIRPITFEET D120 TIE T v MEDNE
1T BRI 2 58T 2 DI+ TIE W2 E AR sz & LT
5 (22, 83), AEM&sE L TIE, Hasegawa & Cohen D
R e | - Y

b. Anderson © (1988) M™% w b 10 BEfEE5IER

IARC73 KON FAS32 (2361F 5 51 HIZ L4LiX, Anderson & (1988) I
BEALHEZ >~ My Y o F R oA (5% ; 2,600 mg/kg A/ HFEY)
MIFFEENDOY AV AN T L By ) H LTy Y B Y
U L% 10 EHEREER G T 2REBRE L L T\ D, EORR, oY v
TRV OLABERELROY v ) B ) v AEERIIR EO I K& O
PERAT LR AR IE B DR ED GBSO BT, o B v o AE.
HLOY v B U U EERECIZZ O L S REITRO b NZeholz LT
Wb, TNk, RFPY B ) PR E R OYRT Y B U R L
OEEMIIRO otz & LTI/\%S Fo, HERGHBCEBEEL
VERG+NEYMOBEEDOHEINCEITRO o7& LT 5, FAS32

Tl ARRBRAAEIZ LD Hasegawa & Cohen (1986) D& TH O
HANFEEMICHER CTE LI TnDS, (B4, 22)

c. Fisher 5 (1989) M3 v bk 10 EREER

IARC73 lzB1F 25 Iz L +uiX. Fisher & (1989) 1X. 5 s DMt F344
T MTH YV AN LTy Y o ) T A (5 5% ; 2,500
mg/kg A/ HARY) % Prolab320008 X % AIN-76A % T 10 ¥ MR EH
BHETI2RBREEBL WD, TORERE, oIV vy A
Prolab3200 {BEF#EGREN O > B Y »F kU 7 A Prolab3200 {REF# 5
HOWTIIZEWTHIRpH N 6.5 2B L7=R, oV Iy
AIN-76A JBEEH ERERL O Y v U 7 A AIN-T6A 1REF & 58 Tl
WTIUCEWTHIRpH 23 6.0 2 FE-72E LTW5, JRPTFT MU 7 AHE
fElX, AIN-7T6A JRETXHERE N OV > B U > v A AIN-T6A JREE
ERCBWTRDL THoTZELTWS, 72 oWV R T A
Prolab3200 JREFHE GAEIZ W TIX, oy B U > U 7 A AIN-T6A JREH
BEEIVRTFT U ARERENTZE LTS, (BR4)

d. Cohen 5 (1991) M F v b ZEXREREMFEN ARER
IARC73 2B W T HEIH I TS Cohen © (1991) O#HAEIT LU,
bk D F344 7 v b (BEEME 40 IT) ITHOWT, |4 DO L9 xR L O
WEREAZ R E L. FANFT (0.2%) % 6 RRH&HRG 54 = =— 3

18 Prolab3200 1%, 7 FU U A, AT TL AV TLAZOMIZEALEDA A% AIN-T6A LV L EATVD E ST
5o
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VEEEDME D%, o AV AT T A Y B Y F R
VLA T aE— g VBT 72 ERER RS- D T EEPEREETE S A
RBNEH I N TWD, ZOFEER, FANFT SLEY Y o R oL
B G RECREBE I BEALB I N 2 H V=28, FANFT BALEDY >~ H U ok
A BN S R Qe B I sl U RN U EE8 i T b s
OEITRD Lol SN TWb, F7-, FANFT &S~ U o~
TN AEEGRER OV FANFT ALE Y > B U R ERECERE DS A 7 1T
— Y aMERAERDENT, o b U T Y U ARGEHICIIHERED
EME N AT e — v g UERABRRBO NNy Y o Y DA
+HHEET =T ARG TR, JROBERBHEZEDO D & & b
BHRATaET—ra MNEHOREERHENRDLNTZEEINTWS,
FANFT WLi&EH > H U o F R U U AEGEECIE FANFT L@~ B U oh
N AEEREL Y HIR pH 23 EH- LT e—J T, FANFT A&LEY 7
UG TIHME T LW E SR TWb, 728, FANFT0.2%EE#& 5
LEIZHDWT S, EOLEHMFICIR pH 2 EAT25—KERoTo b S
TW%, FANFT @& LT Y O ARGRECEWVERR S A T ' —
a UHEADFRD Hivizh, FANFT ALEREE Vo 7 AEEGREIZITFRD B
Ninolz & TWnb, LML S, FANFT QUEREE IV o L%
HRETII FANFTLEY > B o F MU O AEREL D LR pH A EH L
e Tnsd, LEXDY ., Cohen Bk, o U T U T LADBEMHE
NATaT— a9 MERITE pH @ 6.5 LA E~D EREORTF U o4
BEEOHINCLVHEmENS L LTS (B4, 84), IARC V—=F
YT ITN—T0F RRBRIZOW T, R oEER L L3S E
ZEEBRMLTWS (BZH4), AREMHES L LTiE, ZEERES AR
Bl L CORRBROBGHMIZTZ Y TH Y, Cohen b OHEGmILHEY) ThH 25
EHIEr LT,
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%4 Cohen 5 (1991) DS v b ZIRFEEMRENARERRICEH 1T HERTE
B firl B} A= x—3 g Tut—1 g VERE
BBt (6 M) (72 HH)
©) Prolab 3200 FANFTO0.2% Py HYF hU A 500%
® Prolab 3200 FANFTO0.2% FoHhY P hU A 3.00%
® Prolab 3200 FANFTO0.2% BB Y HAT T A B.20%
@ Prolab 3200 FANFT0.2% BB AT A B.12%
® Prolab 3200 FANFTO0.2% BB 4.21%
® Prolab 3200 FANFTO0.2% HoH U 253%
@) Prolab 3200 FANFT0.2% oY FRY T A 500%
+REEH LT A 1.15%
Prolab 3200 FANFTO0.2% BV AT A 5.20%
+Hi{k T U U A 1.34%
® Prolab 3200 FANFT0.2% o HYFRY T A 500%
+HAET =T A 1.23%
Prolab 3200 FANFTO0.2% REEH LS 7 I 1.156%
@) Prolab 3200 FANFT0.2% WAL MU T A 1.34%
® Prolab 3200 FANFTO0.2% xR
® Prolab 3200 AL Yo BV R T A B00%
@ Prolab 3200 AL Yo B I A 5.20%
® Prolab 3200 AL Yo hU L 4.21%
Prolab 3200 WAL *fHR
@ NIH-07 FANFT0.2% YohU YA B5.00%
NIH-07 FANFTO0.2% xR

@ HyhYURUSYAYUFRYIL

oAV XTI o F N U LAERRE L LI RIER5 FHME
RN AT 23 BRE E LTI LD foﬁiil?(ﬁbﬁli?)%’)

72¥%. Clayson & Cooper (1970) DL v = —Z XiuX, O 5%
RIZHRAL 720 K 9 ﬂﬂﬁ’w@% LT%%D@HJ;H)’E%E%A% %f;tlj&h’%‘—-“?“%’)
ERDIEAV 2N VT IE O TN RN LD | RS AME
Z DAY ﬁiml?;ili‘f“!i 72 < R K o TERRALIZE TN S & 0)3%2j57§§
YURBEIIZIEESL STV D, (B8 5)

F 72, Chapman (1969) ®O#H&5 (2 LAuX, AFE 100~150 g ® Long Evans
7 > b, Holtzman 7 v N R VF344 7 v & (IBEAREE) 1 2-AAF (0.05%)
Z 1 FRNRER G T 2R RPN EE STV 5D, TORER, &G4 7 A%
DI LT-8 153 VLD 9 b MR # H Trichosomoides crassicauda
/\O)Wmﬁ)iﬁ?ﬁ\o 7= 78 ICiZ iﬂﬁﬁ)‘cﬂir@%\é TR BT o To iy, TG

SRR BV 75 JLH 5 L iﬂﬁﬁ)’ﬁﬂ%f@%\éﬁiﬂm Dozl InN TS
Hﬂ!&* FLIR K OE R 28 CONEEFAERIL Terassicauda &G DB %5 chﬁ
Mol ENTWb, LIEXY Chapman I%. Tcrassicauda ~DIEGeN
v N OREREIELE O %\églkﬁéj EMEAfERML VD (ZH86), LIT

DFRBREAZE DN DTN TS BEREIEE D4 L& w4 oo A 8 & D BifR
c:ou\ﬂﬁ%ﬁﬁfxéhm\é

a. vk
(a) Fitzhugh & (1951) M5 v b 2 £
IARC73 &U“ FAS17 2B\ T H 5 H ST 5 Fitzhugh & (1951)
DI LT, 21 B Osborne-Mendel 7 v b (£ BEMERES 10 PT)
By (”&/ﬁ&@f@fﬂi) (0. 1. 5%) Zik 2 FHIREK S
THRBRDEMINTND, ZOREE., 5% GHEOHERE TR Y >3
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PIIEZY 7/18 T (MERIVEECRGE) IS8 biviz & éh‘(h\éo e >
b\TODJﬁfE%E%*E%%LE%’\E AT Ty (B4, 9, 87), IARC
U= T T N—T13, BB N DR LTG0, TL@V&E%“(S@
HERRMLTND (ZR4), AFEMFHER L LTI, IARC V—F
77 N—T7 O iR L. ARRBREGE 2 sl W2 b e L,

(b) Taylor 5 (1968) M3 k 38 AHfEFER
FAS171Z28B W TH 5 H &3 TV 5 Taylor 5 (1968) #4512 K iviE,
KHE 75~100g ® 7 v & (HEARFE) (FHMERES 14 P8) (2o ) >~
FhU DA (0. 0.5% ; 0. 400 mg/kg {AHE/H) % 38 HRENRETHK S
L. 39 HEICER L TR OV BRI DU T K OV B 1R
BEITHORBRNFEM SN TN D, ZORE, HREEZETeARE 4 PE2VR
BRpIcE L Lz & STV 5, —fRIREEBIZ DWW T, kR 2 & 2t
I FRIDF B AVTZ 8, %Eif‘ﬁfﬁ%h BN ETIBD N ho Tz b
éhfwéo%Emowfm\&5%&%@%@@?%%5@%@%%
IS Z: B T2 25, BEERICHO W TR BEE E & FR O LT, =
AUZDWT Taylor HILEHREZ LB H O EHETE LTV D, HlkR & OYREE
ARSI IS BT . B 5 RE O I M ORI S M QK B o
A FRERRE) BNALNTZE SN TS, 212DV T Taylor 513,
TR ORI K 2 IR ) U547 v MERA ORBICBEE L
DTIXRWNEHETE L T D, JECFA 1E, AERBRAGEICOW T, T
&UWM®%£@&FﬂﬁiéMTw&w EERFERLTWS (B9,
8), AEMIAES L L CiL, WELMM AR OFEHI 72 55 B iR
T“% RN Enn . RRBREGRE AR AW nwWZ & b LT,

(c) Lessel (1971) M3 v b 2 FfEEER

TARC73 IZBWTH I H STV 5 Lessel (1971) O#AAIC L,
Boots-Wistar 7 v & (HEARFE) (FHEMERES 20 L) |2 RF £ THLE S
Nzt h U (WEREE) (0. 0.005, 0.05. 0.5, 5%) % 2 £
IR G T 2P LRI N TND, ZORER, FEIZOWTIE, 5%&
GHEOMERE TR G-BAMET 6 2> H IO 23580 &4, AaER T3
EHEOLENMTON TR WNE DO, Lessel 1 5% ¥ 5Bt OFE AT & 13
DEEREL D BSOS NoT2E LTS, F5BE 18 7 H % DO
SLUCXTIREEOIE 15 VC K OMHE 14 VT, 5% 5-REDOMERES: 10 E3ELF L T

V. FIBOL TIEBERAERERIZE Z A, RWE OB G\ZEE L7z
JEIE TR DEINTERD B otz SNTW5D, k., IBEMIcEA R
IERO LN holzE SN TS (B4, 8 8), MHEMEFIMAE
WZOWTIL, IR CTRE DA LN B IEDOHLTOERIZE EFo>TW5D,
AREMAES & LTI, KABREUTIZBW Ty 1) o5 IZER
T HRDBAMETRD BTz Il LT,

(d) Schmihl (1973) M5 v FEEREREMNAMRER
TARC73 IZBWTHEIHENTWD Schmahl (1973) oAz L
X, 70~90 Hiind SD 7 v b (FKHEMERES 52 VL) |2 RF L CTHLE S
Tethry Y MY v s (WEEAREE) (0, 0.2, 0.5% ; 0, 83, 210 mg/kg
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RE/H) ZAEEICD > TREE G T 28 BB EmI LTV D, EORE
B EFR, (RE, MRFIRA, mr&wﬁ&%m@ﬁ<%%&@@
k) 1B WCTHER ) E DO 5B L 7= B IR b e o= & S
TWéoﬁi@f@%éé_O%Tﬁ\%%T%ﬁ@<\%ﬁ@bﬁf
KFFRAETC 13/98 PE, 0.2% &% 5T 11/94 P, 0.5% 4% 58T 16/93 Jt &
RIPRRE L B ERE L OMICETRD BT SN TS, £7-,
PR OFRAEF TICE LB W TS, SRR B ERE L O TE
ITRO LN T SNTWD, b < A b ILTEMEEE I HEA
fif, FEMEMAANBEIEL N XA TH - 7208, WTFRORAERIZOND
THRBREE B ERE L OBICETRD LN oo SN TWD, 725,
RIS DR AT xR 2 S e 2 TRO LN TE LT, BEticw4AER
(Strongy]oz'des BN Capillaria J&) DEGROIRINFED 6L 7-8

RO 16%ThHHoT2L SN TnD (B4, 89), AEMHES L
L“Ui Schmahl DO & Eak L. Zliuit%:ﬁ*ﬁﬂ: ZBW Ty U~
TRV U LAOEGIZERK T 2 EEOREAEITRD Lo Tz & L
726

(e) Ulland 5 (1973) ®Z v b+ 18 M ARIEER

TARC73 1ZBWTHEIH STV Ulland 5 (1973) O#iEIZ L
X, SD 7 v b (HEs L OEHEILEARGE) 2y > (L, #iEKL
UHEARE) % 18 hHMKEL (FREREAFE) L, HEKTZ 60 A
MOBIZERAZIT O RN EIN TS, ZORE, TREE R O ERE
HAZ BRI OFEA RO G A BV, FEAETAITEIC FEAE L OFLAR
Tholo b SN TWAEN, [EEOREEE O EERR IR AR R DR
HITEE SN TWARWY (B4, 90), IARCY—F 7 71— 1%,
R CTH D LML TS (BH4), KAEMFHES L LT
ARBROFERICEH L CTF — X DRERNTE RN &b, ﬁﬁ%mﬁ
G2 i e DAYA AN DY et

(f) Tisdel 5 (1974) OS5 v FERAW-ZHRITHI-5HER
TARC73 ;TN FAS17 IZBW T H I HEI ATV Tisdel & (1974) @
WL, BEFLSD 7 > b (Fo) ICRFIETHREESNZY Y >~
F MU U A (HEAFE) (0, 0.05, 0.5, 5% ; 0, 25, 250, 2,500 mg/kg
KE/H®@) ZIREFE S (fikl : Purina Lab Chow) L. ZDO#%%HEL .
HELZ DU TR K OB IR & & G- 2 ke L 15 S 2 i@y (Fu)
(B BEHERES 20 DT) (CITBEALZ AR 100 R Fo & RIERDE G- 21TV,
IR EERAEFEEZBETIEBRNEMINTND, ZOREE, K
HIZOWTIE, Fi1 D 5% HERETHRE 9 I Fo & RIERO BN A A
DT, BE 13 BE TITIIMoORE L RERIZ R~ SN TWD,
BIzBWTIE. F1 © 0.05%LL FEOPEEREDIECBABIEDRAELRD S
ERED L E SN TWD, JREMARFEREICS VT, FEEEME
R L LT, 5% & G- HEDOIE THRERIRZEMN OFAEROIEMMNRD 5T

19 FAS17 IZBT 5512 LhiE, Stavric & (1973) 1%, Tisdel » (1974) 2SHW-HERYE 1L OTSA %K K 4,660 ppm &
ALTWEELTNE,
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W5 IEBEMIRZS & L CiE, FURIRIRIEDS Fr D 0.05% 8¢ 5-#£ T 1 I,
0.5% 4% 58 C 1 VT, 5% G-HET 2 VL2, & V- RS Fr o 0.05%
BEHRET 1IE, 0.5%HGHET 2, b%FGHET2RICA LN E &N
TW5, BEREREAT ERIEIE FilED 5% 5-7E 7T IEDOARITFED H v, HiZ

FilfED 0.5% 50 1 VL2, ZEOEDHEMNED T ENDLHRINBARE &
Ez %ﬂéﬂﬁﬂ)‘n%ﬁj’:ﬂiﬁﬁ/ﬁkﬁ WO LT EZNTWD, 7Es, BEE
DHFERDOFERIZONTITHRE SN TV, ZOIEN, AR, —K
REE ., AL R K QLK P AR A 2 W TR S o #5512 B L 7= 251k,
IERO LN holzEINTND (B4, 9, 91), AEMHRES
& LTI, Fib% & GREE O RBEIEIT D 700D, FEEHEMICHEE e
7/15 VCIZEREIRIE 58O HAILTWD Z D BEBEIEEIIHET » N DA
R I D LD Tisdel & OfEmma ) & W L7z, — . MO&RE
B H DN F B ORE EREEICOW TR, & OFAEMEE D FIC
HFETIEZ2WoT, oy BV N o Lokh L oBEMEIZZ2VE O
&HIET L7z,

(g) Munro 5 (1975) @5 v bk 26 H ARG
IARC73 KO FAS17 IZBWTHEIHEN T2 Munro 5 (1975)
DOWEIZ T AL, KE 50~60 g DEEFL SD 7 v b (K EEMEMES 60 L)
W RFETCHEEESN =Y o U o F R U oA GRLEEAREE) (0, 90, 270,
810, 2,430 mg/kg KE/H (v h V&L TQ)) % 26 M HBIRERS
(fAkt: hEBA % 20%EH T HELEFED T2 BRAE_mI T D
ZOFER, FETRICHOWTIEL, HETITHEG-BAME 18 70 A % Ol i T xR
.270 mg/kg A/ H 58 % 0810 mg/kg A/ A& 57E & 12 40/60
VC% LEEIZEHAAELE L TWZDISxt L, 2,430 mglkg RE/ H 58T
@i 30/60 VCHiZDATFICE Y FE V. Munro HiE., AEICEHE LT
BOWMNREDONTZE L TWD, —F, METIXED X S BRI
LN oT=E I TWD, KEIZHSOWTIE, 2,430 mg/kg {AHE/H &5
HEOHERET, 5 10 BREIE DD TRLOEE O FHRIC—HBhE L7 & E
bivs, BEHER T Z LR WM NRO b InTnD, —
WARBEIZ DU T, 2,430 mg/kg (K E/ H & 5-FE OMERECTRER @ﬁ@%ﬁ
EHEDRVEREDO TRINIZIEERGHRICbTE s TAHALNZEENT
W5, ZOFHFIZOWT Munro HiE., #mE OREICEEL-ZH D
TH Y, EEBINHENC —EEE L CW = EHEE L TV D, 3k L OYR
BRSO R A I wfﬁsmm@@mém&ﬁﬁ®%ymﬂﬂmw
15&&Swmw@mﬁm&ﬁﬁ®%mmEnkﬁﬁﬁt&%ﬁ@@
FEAENI B ITZA, Y EZIEE 2R 50 2 Ot B RS O FFEIIRE D B
ol INTW5D, 72, U N E/ A Is DR A ﬁ>xﬁ€%¥&tﬁ%%
HREORE 2/57 DL, 2/51 VT, 5/54 Pt, 2/52 PLK N 7/54 VLA BT &
INTW5, ZHUZ2WT Munro HII#EBME O G ICEEL-H O
TIERWVWELTWD, iz, B2 E0ARHICHA I N, RiEE @
8L 9 DR ZR RS A I DWW TIE, #EE O HEICE#E L2 DT
W72 <L MR T LR HLEEIE O34 & DRFEME RO Loz b &
WTWB, REOMEREDD T crassicauda IZ RN S hhoT- & &
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TW5b, TDIED, MIRFIIRE L ORBREIZB WD TR E D& 512
B LB IR LN holz &N TS (B4, 9. 92),
AREMFHAES L LTIL, Munro b OfEinar £ L. ARBRSIETICE
WCH B ot b o LAORREICERT 2 EEORAEILRD b
o Tz &I L7,

(h) Furuya b (1975) @5 v b 28 H AREER

TARC73 KO FAS17 IZBW T b STV 5 Furuya 5 (1975)
DOIEIT LT, Wistar 7 v b GAEAGE) (KBEE 54~56 L) 124
vV MU T A (BREROWIEARFE) (0. 2,500 mg/kg RE/H) %
B 28 M HREERE G- 2B N i ST\ b, ZOREER, B
DOEEINTFRD BRI To Dy, BEGRECA B RERININH 2580 5 i
7o & STV D, BEBEIES DR A T3 FREE N O B REDO W B8V T
bR LMol IR TS (B4, 9, 93), TARC V—*%
YT N—TE, BRSO EN R+ THDLZ EEEML TV

(Z4), REMHESE LT, 3Rl T — 2 OERNTE o0
EnD, RERBRAGEZ I HWRNZ & & LTz,

(i) Kennedy 5 (1976) ™5 v b+ 13 EREER

FAS17 iZBWTHa|HEN T3 Kennedy & (1976) O3+EIZ L
X, BEFL SD 7 v b (BHEMEES 10 JT) 2o\ T, BREEOIEN, XK
50 % )RR GHAREL, 13 AR O®EG 21T BB E S
TV, ZORER, OFFORE 1 IER3 55 2 BIZFE T L7y, ZAUIRER
FEIC L Db D EHESNL TN D, ZDIEN0, —IRRE, KE, B
&, IME PR, MR bR E, IREE, o8 mEE (T, B,
. ARG, DR OVN) I O HH K OV FEALAR A L2 B €
R E O 5ICBE L2 BIEBO oz hoTc bt ST 5 (R
9. 94), AHEMFES L LTiX, AbRiCk T 5 NOAEL %, Mk
EHICAHRBROREmMAETH D 2% & 7Hl L 7=,

%5 Kennedy 5 (1976) DRERICH (TS EKRTE
£ &
YoV YT L 2%
OSBA 2%
o-CBSA-NH, 2%
YoV F U A 0.01%+O0SBA 0.045%+ o-CBSA-NH4 0.045%
FoB VYT bY 7L 0.05%+0SBA 0.225%+ oo CBSA-NH, 0.225%
HoHU T bY 7L 0.2%+0SBA 0.9%+ o CBSA-NH, 0.9%

00|80

(j) Homburger (1978) M3 v b+ 2 FfHER

TARC73 L TR FAS17 iI2BW T H 5 H STV % Homburger (1978)
OWEIZ LUE, K8 EMED SD 7 v b (KHEME 25 PL) 12O\ T, *f
REEDIZ D, BV MERY > Y > R U 7 A (OTSA % 345 ppm
GAH) MOANVTHEY > Y o MY A (K& &R o2
NENERECTERLGE L=V oV > (1, 5%) ZiREFRG T HHEA2RT
L. 2HMOREGEZITORBRPFEmRINTWD, ok, &5 6 20 A
VUPIZFEE LTEEIZOWTIIHREE L2 &L STV 5, £ ORER, iR
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IZBWTERFENA LI - 2888 O TN TRUSHEE 12 PLLL Lo

k- ZRENTOWTT o 7o B MR A I B W T, BERE, PR,
iR M OB T AERR IS B W TR DO FRAEN I T8, T 6 OISRkt
BEAZEDEHB TR Tho2E SN TS, o b U VREGRET
FEBERE B DN SN T-EIEIC OV T, F—ORBRICBIT 5 1%
Be 5 RECRLEANE 1 VC, 5%5¢ 5-RE THUKR =00 AR O IR W FHR BEER AT
bRz 1 PE, B ORBRICEBIT D 1% % 58 TBAT LR 1 I8, 5% &5
HTOoOLThoToInN TS (B4, 9, 95), TARCV—F
T I N—T1%, RREFEOMEN A+ THOLIZ L 2ERL TS (&
B4), KEMFHESLE LTIX, IARCV—F% 7 7 L—7F 0y 2
AL, KX LETRENEN —H L TEBLT, FHRBERE & LUIR
WEIThHDHZ &b, RRBEGEZ I AW & & Lz,

(k) Anderson (1979) M35 w b 4 EfEEER

TARC73 TN FAS17 (1281 55 HIZ LuiX, Anderson (1979) 13,
BESLIESD 7w MYy Y RU oA (0, 1, 3, 5, 7.5%) % 4
R ET 2R B A2 FE L T\ 5, ZORE. JRpH DIET. K&
M OFEAFE R EBEOEN, #EF~OF NU 7 AKLOH U 7 LAOHE
BEOWINERNZRR~O I T A < T 327 A RN VEEO &
DOEIMP I BNT=E LTWD, FT2. 5% EOREREZ —@MED T
DS, FHEMHBEMEDRF T =7 R OEMFER OO N ST &
INTWD (B4, 9), REMFAES L LTX, HEEMRTHT —
HELHERT HZ ENTERNWT &G KRBRICES T 5 NOAEL % 7F
flid 25 Z X T 220 &l L,

(1) Chowaniec & Hicks (1979) DS v + 2 FRAER

IARC73 2BV T H 5| H LTV 5 Chowaniec & Hicks (1979) @
WA XX, 8l Wistar 7 v MMZOW T, kFIRRE (M 55 PO, i
50 PB) DIiEN, RFETCRES YU o F Y v A (OTSA %
698 ppm & A) ZWOKkEEE (M 75 P, 1 50 T ; 2,000 mg/kg {KE/H
+HET o E=T L (0, 0.6% (MW 4BEMDOH 1%))) IR 5
(fil#} : Standard 41B Laboratory Rat Diet) (MERES 75 T ; 4,000
mg/kg KHE/H) T 5REARE L, 2 FEMOEE 21T 5 BRI E M X T
Wb, ZORER, REIZOWTIE, y Y F MU A 2,000 mgkg
IREE/ A AROKBEG-RE M O 4,000 mg/kg (REE/ B IRER B 5-FE B 72 88 N0
FINFRD B, FOKEIZOW T, BUKEGRE TR U, REF&R 58 C
I L7 ENTWna, REBEICBWV T, 2,000 mg/kg A HE/H &k
WEREDHET, R pH 23 4%5- 27 8 £ T2 7.0 48 (FPLT 8.5~9.0
IZELTZ,) L. 95 3IECHERERIRNA LN, LT vE=
U LARERARECIIRRO bR oz & ST 5, 4,000 mg/kg A/ HIE
B GREIE 2 & O F DM ORETIZR pH A3 6.0~6.5 THHo7- & ST
%, BeH-BALA 85 it LAKE O 8 GRE O MERE CIRIEBAT LB A (1
JE) DOIRAERCODHNIN I H i, 4,000 mg/kg (E/ H IRETE 57 DO

20 b 85 WK COEFEEZ /3R & LTHREIL TS,
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HETIIBERE (11790 PLCO) KOV (22/90 VLCO) DWWFHIZHB W TH
B 728900 (p<0.05) MFRD H7=73, 2,000 mg/kg A/ A K% 55
OMERETIEB i (19/101 PLCO) [T W TOAA BB (p<0.05) 73
WO LN E SN TWD, WEHEFAIRE ClX, 2% 5 HEO M T’
@ﬁﬁdﬁ”& BT D IMEYEEORAROBEMBRED bl & STy
%o WA A LG IR & ORI —BMO H 2 MHEMEIFAH S o
T anTnwg, —J7, EEHRZE L LT, #5845 85 % LRI
2,000 mg/kg R/ HHOKEEGHEOREDRE (1/64 VLCO) & UMD B i
(1/37 PL@O) W TNZ 4,000 mg/kg ARE/ H IREH G-HEOREDOHE (3/49
VCCO) (ZHEGE D FEAENGRD B, T DOREMIEEE N A H vz 3 PEIZ i &
AN N /13?575%14: LTROLNIZE SNTWVER, DWTRIZOWTH
AEREIMIB O 5N THRY, 28, B EFAERITRD Siehro
kkéhfwéo%@&ﬂ\ﬂ%\%ﬁ\%ﬁ\%%\ﬁﬁﬁwﬁTﬁ
R OREEE ONT Y Sl M O A LR S GRS H L S v =23, 84RO
BB EE &bfgzmab@ W7 holztE&nTnsd (R4, 96),
IARCU XTI N—E, RIS ALND Y N E L OYE I
RDFHIL TN &&U\f@ﬁﬁ%%ﬁ’]*ﬁﬁﬁ>7+ TTChHHZ L&
FRLTWs (Z4), KAEMFAES L LT, BERAICH NS A2
KD HaEE T 2/52 T, 2,000 mg/kg AT/ H 8K # 5-#£C 30/71 L. 4,000
mg/kg RE/HIREEE 5-8E T 16/70 JEIZA LIV TWAITH 030 5,
FEHRF B0 RR A CII PR IR bRz 00 SR FIE I3 28 56 A B | 2 FH A B 2358
HIL TV W H Chowaniec & Hicks D#ENEZ i35 Z &%
Txhprolz, IARCUY—F 77N —7HLEHL WA L9, R
M FORENR D TH D EAMRIZDEER0 & L=, u’_m
> T, AREMES & LTI, ARBRBGEZ b AW RN & & L,

(m) Taylor 5 (1980) M5 v AW -ZHRITHT-HHER

TARC73 LN FAS17 IZBWTHEIH I TS Taylor 5 (1980) @
WA XAUL, BERL SD 7 v b (Fo) (&#EME 10 PT, 1 20 PT) |2 RF
EehhEsn Yy Y oF MY oA (MEAGE, OTSA %49 350 ppm
&4) (0ev, 0.01, 0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500, 2,500, 3,750
mg/kg RE/BAHY) 24300 (79 10 @) . IR K OV PE 2% C i Eh
M OBERL £ CIREFR G (BERZE) L-gIC & L. S on- 28 (Fr)

(B BEHERES 48 PL) (12 OV T HBEFLIE D D B GHETHEFED 20%12
725 F T Fo & FREDIREER G 21TV, STREEOATERN 20%I1272 - 7=
RERCOTEAETFIME L AT OIRBNEBmMINTWD, ZOMRE, A£G
| ml{fﬁzﬂ%s@&@"”ﬁéi ZOWTIIHER W E O P 5\ B L 7252
BIIRO N To L INTWD, KEIZOWTIE, F1 D 5.0%LL =
@Eﬁﬁi@ﬁk&ﬁ&@%‘ﬁﬂ# IARER A BV, D% Fi1 D 7.5%H 5D
HEZEEANBNHI G0 B T2y, Z QBRI TR D biven o7z
EENTWD, FEEGEMHRAE & U TR MR A, Ixri K. BHARY —
TIEEENB BB BN, 2 HIZOWT Taylor Hi%, M v b

2t SRR

BV TR T LA BRRERDS N U AEREES P VAL LTRMLEbDESTND,

22 PEFLOK) 28 NHEBETH T STV D,
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IZHBN LMD THY | RMEOEGIZEE L7 H DT :Zcrt,a
u\J: LCW5B, F1 D 7.5%# 5 DM CRElt K — &/ T ERZ I
Z;’) PR IRy D BT R D FE ARO[ B BN R b v, [T %)-@Lpir:ﬁ

WCAETIZROWREIMER A AN E ENTWD, ZIZHOWNT

Tay1or SIX, BREMEIZI S s TROD SIS - TI AR THZE (21
LTWAZ L, EZAITIZFINAIRE TR E 2B L T\ b,
F1 OREDRENCIEZ AT <P EET 1/29 8 (83%) ., 5.0%&K5-# T
1/21 VE (5%) . 7.5%¥G-HET 7/23 VL (30%) @V L 7.5%HH-HETXIHR
IO LABICHEMLIZE SN TWS, £72, 5.0%LL FO& S8 ClLEm
DOFREITRO LN o7z ENTWD, —J7, Fi DR 5 A4 R
1%, XHREREC 0/24 [T, 5.0%85-8E T 0/28 L, 7.5%H 5-HET 2/31 Ut (%
1T ERRY =7 ROBIT ERES 1L (6%) & A EREINIEED b
Rinolml STV, BEEBIMAE 18 2 H UL EATTE L8 OBt

WCHFER R OFEAIZABIT, HRE & X ERTIBER S =V AN ¥ VA NSV g
t%ﬂ@@ﬂﬁﬁfc TR TR DI AEITRO Lo T2 Z &b,
Taylor H1%. Tcrassicauda & OFEATIAGERIZ 35T 2 15 LIS O F A4
ICFE Lgholzt LTS (B4, 9. 9 7) IARC V—% 27
7‘»~ 1L 7.5% % GREREC OREMREAT b 52 BRI A 0D 8 A SR D HY

WCHEEENRBD LN ToDlX, BF 6 < XHRBERETOIAERN G

73\07171&51%6 I ERML TS (BR4), KEMFAES L LT
MED 7.5%H5-HETHIN L T2 BEDE D BB B X RIS AJRZE Tl 7
W D Taylor D RfEZ R L, £z, RO 1 L] %‘fﬁb’(b\é%
PERAT LR OB IS G E B TIE RN Z & h, iz
LM AEB R E Y v BV U F U v A0 E L oBHE r
ETE 5 &8 L7,

(n) Arnold 5 (1980) MZ v FZEHAW=ZHKIZTH-55E&

TARC73 Jz TN FAS17 iIZEB W TH A H ST 5 Arnold & (1980)
OWAEIZ LIUE, 32 BilD SD 7 v b (Fo) (KREMEMES 50 PE) 12 M
EcihEsnr Yy U oF MU U A ORI 2 40~50 ppm,
OTSA % 0.05 ppm Ajiigi &) (0. 5% ; 0. 2,500 mg/kg A=/ HFHY)
ZIREE S (fAEl : Master Laboratory Cubes) L. #5-Bith 90 H#

IZKHEN CHEREZ 1:1 T 1 ﬁf’aﬁsﬁﬁab IR, HEE N OV E 2 #5C 142
Hif&%&%ﬂ_ﬁ L7eICEFRETH E L bIC, Bon i (F) (%
FEME RS 49~50 JIT) _ow@b\ % 21 HICHERLZ ., Fo & RIERD#
525 127 8 £ Tk LT-RICEZRT BN ER SN TV D, 2D
FER. —IRIREBIZOWTIE, Fo XY F1 & BT 5% GRET/KTITE
FPEENMIBIN TV, KEICOWTIE, Fo X F1 O 5%% 5RO
MEE CHEBRME D G-\ B L =B NINHI 23380 bz & ST b
F72. 20 DHERE 72 o7 F1 OXIREER Y 5% 58 (KFED 5 %ﬂﬁfﬁ
% 10 PC) (22T 24 KEFHEKEL O 24 FFER Z A& L7/ S, 5%
B HREOHEREE T, BARKELBREN 1.5~2 FIZHEMmML, RF~D

23 B HBRLG 18 70 A B DR CAR L OV TR BB AR A 2 52 T 1B 0% % sy RE L LTI SRR Eh T D,
24 BEBENEIS 7 ICOWARIT, BERERBAT LR 4 UE, BAT RRCFLEENE 2 IUR OVBAT BN Y — 7 LIECTh oo L sh T2,

53



TR T AENY COPEENFEICEML, JRIZEEITKRTLEZE S
NTW5D, R pH IZOWTIIHED T HREE & 5% & 5/ & ORI CTAHEZIZ
RO LI T2E ISNTWD, bB%EGREDORETIZ A VT T LD HEE
iwﬁﬁ&%M% DO EINTWD, RPDO 7 VT F=2 W%
KO3 Y 7 BZOWTIIMERE & HIZZIEDRRO N hoTc b ST
W5, Fo kY F1 © 5%&EG5REO EEEY) (FFI2lE) OJRIZOW T,
INTRICE ST MBI ZE L, EFBROLE WHRCHEM LTV
RIECTH D EHMEINTND,) NED LN E SN TND, ZDIED,
AETFR N MR IR A 2 B8 T BRI E O $e 5\ BEE U 7= B4 13GR
DHNIRMoT=E ENTWVD, W%Mﬁﬁfimm&U%%C%Eﬁﬁ
RENTZD, 74 v Z—ZHWTZ IR A OB TIIERRCHE A D0
DAL, FEA DRI DWW T SR E O 52 BE L 72— & O
IO LN -o T S TWD, EREMIC- O T I X A7 95 R AR
FHIRAEICB W TR, BB T 2 EEMHRAE L LT, FoolfETit, B
PERES (BEMERAT bR FLEAE) 2S5 RREEC 1/36 PLiZxf L 5% G-HET
4/38 Pt FEVENEEE (BEMCREAT LRECRE) 235 HRHE T 0/36 VLIZ%T L 5% 5
BET 3/38 JLIZER® HL, =D BYEEE & B EE 2 &R L3 AERIT
RBREL D L AEBEICE ST & SN TWD (p<0.03) @, 72k, Fo D
BE L VR e > BRI M OV IS O W T L O R AE LR B/ o
S TnWb, £/, FroiEci, BYEEE (B8 T B LEEE)
PAKRERRFET 0/42 PLIZXT L 5%4% 5-8EC 4/45 VT, MR (BEREREIT B
FEE) INKRIIREET 0/42 PEIZ%T L 5%4% 5-8F T 8/45 PLIZFE O H v, Mk
JEIS R AR N NS R ARITE IR LV b FRICE -T2 &
SINTWVD (p<0.002 &N p<0.01), METIZEMEEOREITA LI
Do Te S BEMEEEE (BEMERAT LR2EE) A3 RREEC 0/45 PTITXF L 5%4%
HRET 2/49 JLICERD B2 E ESNTWHE0 T LR ok o
FAEBEIZOWTIL, HEOXTHREE L 5% G-HE L O CTHERZZIL 720
ST ENTWD, Fo THHBRME O $e 512 B8 U 7= [ s 0 3 A2 0338
DHENTZZ EIZOWT, Arnold 1%, () #&5-BHLAEFE (32 Him) N E
WV (fLoRRBRTIE 6 LI Z &, Gi) BEHMAEL (30~32 M
AR . o, AFERERBIFCTHHAT=Z LEHICE Db O TIE RV e &
LZLTWD, ok, ARBRICBWT, BEICRADNEBR SN2, #br
WE OBE K ONEERA L OFEIZEO LT, HoiizT v hopE
BB D EEITFBD SN holz ERTWn5D (BR4, 9, 98),
AREMFHAES L LT, F1O 5%EGHOMEIZFE D O BEhe T LR
X, ZTOREMEICHBEENRN I & LZE DRI AFRE DT AHE
IZOWTHABERBEIMIA LN R -T2 b BREARLOTHY
Fo VT N U LAORGITERRT SO TIZRun &l L7,

(o) Schmé&hl & Habs (1980) WS v FZERAW=-Z_HKIZHT-5HER
IARC73 I2BW T H A & TV 5% Schmiahl & Habs (1980) D4

2% FolZ oW TIE, RANIEENBILE SN - B 5 Bhs 87 % O S TOATFEM S (HEITRIHBEE 36 JT K& O 5-8F 38 DL, M1
SPHRRE 38 LR OMEH-/E 40 I8) ZREE L CIEBRARMRHEN TV D,

26 FLIZOWTIL, NGB S & 56314 67 Lfﬁ@H#ETODET@J%%C (T FRIE 42 VTR O 5-RE 45 5, T
SHERE 45 PCR O EHE 49 J8) &3k L CHEBRARMRE H S LTV 5,
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WZ&AUX, SD 7 v b GEERAFE) (Fo) (e 5~7 L) (2o Y
v ({bFEAEE) (OTSA % 10 ppm A& A) (0. 200, 1,000, 5,000
mg/kg IRE) Z4EHE 14 H, 17 H &K 20 BT HEARE S 72 ECil
HRRO&E (BRNEE) L, Gonzte (F) 2EEBZRL-R%IC
Tk (FERk - 388 M OVWBLHAE A (BEDE M OB C R 23 7
DR - 2B DORH) T OB EmBINTWND, ZORE. Fo
BEMICF IR O b o2 &N TWnWb, Fr R84 4
HREFEC L, XIREET 0/59 PE, 200 mg/kg R/ H £ 5-#£ T 5/61 It
1,000 mg/kg K&/ HEHEET 4/62 ILTH-7-DIZxF L. 5,000 mg/kg
{REE/H T 9/69 Pt & HMDSFEH B4, ZHUZ-DW T Schméhl & Habs 13
BRI E DGR LB TH DL L LTS, FLOREREDATFH
FIHERE O &L U TER T 2N A bz, kHREEE &t
B CAGFHEICHEBEREZITIRD bR holz SN TV 5, Fr oK
HGRZHONTZERBIZOW TR, R TH AL TV S O T N4
T CHEALND D TH Y | HERW'E O HIZREE L7 R AEFE O
BN OFEEOZERITRD SR otz & SNTW5D, Bro, BEbE D
FRAEFRD N7 ENTn5, IARC V—F% 7 7 L—7 14,
RO ENAR T+ THLHZ EEERLTWDS (B4, 99),

AHMFHES & LT, WMEMESERFORET — 2 2OV TOHE NN
+5o5THDHZ b, RABRAGEZFHIICHW RN & & L,

(p) Hooson 5 (1980) MZ v kb ZERBSEM R A ARER

IARC73 IZB W T H 5 H I TW5 Hooson © (1980) OIREIZ L
X, BiEFL Wistar 7 v b GeHBREEME 63 DU, 45 4% 5-EME 50 PT) (22T,
Fz6 DO~DfF L E L, MNU (0, &K 1.5mg) % fafKIE#K 0.15 mL
ELTIREIT—TNVICL Y BEIERNE T2/ =v>2—2 3 VB
BEDILE D 23 %75 2MER O T me—3 g VEBEEOR G ZEOKIZ LY
TORBR I NFERESNTNWD, £z, AR T OBE 6 H%IC, B
Wistar 7 v b (%#EE 50 PC) 225\ T, 6 DODOO~WHEARTE L.
MNU (0, K 1.5mg) #O~@O L FERICAE LT 8 HEND 2 4F
Mo7Tae—a VEMORGZIREICL VT REBR I 3 EME ST
Wb, EORER, O (MNU MALEY ~ 7V B HRE) ORMEERA
KIZOME CHEEE) LR TH -T2 & SN TWD, BEIIEE OFE A 135
DT, @FED 1/49 DLIZREME OB AT ERGEE (hE&E) 2
RBOBNTEE SNTWDED, ZOFGFFEIABEMHEIZOWTITHREINT
W72, MNU ZLEZ K0 BRI R S 035642 L7225, OfF (MNU
ALE MBS > B ) R HRE) R O@RE (MNU L& RF B8~ 4 )
EER) OWTHIZE N THORE (MNU ALE T REE) & g LT
Mg DFRAEROHEINIFED biviehol=Z &b, REF ERY o U
KX M ¥ERY > B U o DOWF I ONT S ARRERIZ I W TRERETE S A
TuE—va MERAFRO NPT INTVWD, 7ok, ARBRIC
BWTEIY v U v OBGIZXK 5K pH O _EF W ONZ IR H O A & O
EnDERITIRO T, BEtICHFERITR D e ol STV 5,

(B4, 100), IARC V—F% 727 L—71%. @i BEAL%E0H
MixEE L2 5 2 D %ICARRBRICi SN2 L2l L 0D
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(aq

(ZH4)

o AHEMFEESL L X, ARSI FIcBWW Ty Y~
WERER N A 7 e — 3 UAERI

mu@%ﬂtﬁﬁ)/) 71 *U%ﬁ‘bf:o

%6 Hooson 5 (1980) DT b _EXPEREBLREMNASER ZH 1+ HEERE
e A= m—3 g B Fue— g & (2 4E/)
[©) MNU # Kk 1.5 mg Bi[aLLiE kR
@) MNU fek 1.5 mg Hi[A 4L M E8Y A ) > 2,830 melkg IR/ B Bk 5
® MNU #x K 1.5 mg H[EIALE OTSA 0.13 mg/kg K&/ A fJok &5
@ MNU # K 1.5 mg Hila QL RF =84 1 U o 3,250 mglkg (A E/ A ok 5
® MNU fzk 1.5 mg Hi[A 4L OTSA 70 mg/kg K5/ A K5
® I AL ogiid
@ AL OTSA 70 mg/kg A/ H k5
AL E M B8 A Y > 1,740 melkg KT/ B IR AT 5-
©) MNU f Kk 1.5 mg Hi[A]4LE OTSA 70 mg/kg {AH/ A {RET 5
() ML OTSA 70 mg/kg {K i/ H R 5-

) Nakanishi 5 (1980) M3 v bk 32/40 ;EfEEER

IARC73 2B W T H | HINTW5 Nakanishi & (1980) D#Eiz
KU, 10 B F344 7~ b (HERE 30 DT, Hf 31~32 L) (ZH v
Y hY T A (W 99.5% ., OTSA K 7 ppm &4) (0. 0.04,
0.2, 1. 5% ; 0. 20, 100, 500, 2,500 mg/kg {AE/HAHY) % 32 1 fH
IREFIR G- 2B £l Sh T\ 5, %@ﬁ% PEERAT bRz Bt
TR, FLEURAE EDRIB I A OV ALBEE XGRSO DL Ze o Tz & ST b
ikﬁ%ﬁmﬁ%®wmm?yh(ﬁ%ﬁ%mm&&@ﬁ%mma
Wy Y F FU A (FiE 99.5%. OTSA K 7 ppm &4) (0.
5%) % 32 WMIREAIH 59 5BR I O 8 Hiio> Wistar 7 v b Gt R
REME 18 VE, % 5-BEME 24 JC) (2[R UHEBRmE (0. 5%) % 40 i@lﬁﬁéﬁ
BeHT BRI NEm STV D, TORME, HRBECIEBE R DR A
Mw%mﬁ#otﬁ\ﬁ%l&@ﬂ@5%&5ﬁf%h%m$ﬁﬁﬁm
25 10/26 PE & T8 11/21 PRIZ, FLEEMRI@ETZREL - FLEEE DS 5/26 JL A OF 9/21
JBICED Bz ENTW5D, ULED F344 T v & V7= ikBrfs 2 &
Wistar 7 v k& HW i BEE S & OFE WOV T, Nakanishi 5 (3
ZHEICBT D RMAEOHFELZEHLTCND (B4, 101, 102),
AREMFHESE LTI, oy B U o F U O AOEERICKRT 2 S MEN
F344 7 v b & Wistar 7 v h CTEZ2 5 L9 Nakanishi H Oiffiam i
gIch o &Lz,

) Fukushima & Cohen (1980) M3 v rixE 18 BRI#EEFHER
TIARC73 (28T 55| A LiX., Fukushima & Cohen (1980) (%,
6 IO F344 7 v MY v B U o F Y T A (5% ; 2,500 mg/kg 1K
H/AMY) ARG L, &5 1. 3. 5. 7. 9. 12, 15 XX 18
W 3L D% &7 ﬂ‘éﬁ’%ﬁ%ﬁ%ﬁ%?@ﬁm LTW5, ZDOhER, H%Hﬁ'ﬁ@

1T BRIz T, #BHBMG 3 BHZIZIXZE A MED, B5-FtG 5 HEZ I
BB A TR A, %EfﬁaﬁﬁA9Lfﬁi“( EC SN A TN Hﬁ/ﬁkéﬁ
KOS 2 R, IR ORENE K L& LTWn5, [BH]F
SV VERERRII R G CEREM L TR . D 5~8 fFIZE LT
ELTWD (ZH4), AEMFES E LTI, i Snizfie 021t
Ty M) U AOESICERT S 6O L LT,
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(s) Murasaki & Cohen (1981) @5 v b 10 @EfE 8
IARC73 iZ81F 55 HIZ XX, Murasaki & Cohen (1981) %
WD F344 7 > b (BHERE 3~4 I8) (&Y H ) F FU DL (0.1,
051\2a5%)%10ﬁ%&@&ﬁbt& Ay 2.5%LL EoRH-RE
IZBWTBHI T X & U=, BRI QNS B — 1 e OV T DTk R
@fﬁ%*ﬁﬁ'@ﬂ PEOEEMMNFED vz & LTWn5 IARC J—% 7T n—
X, BEN DN EERHELTVD (5‘%%’ 4), AREMAFHES &
Lfm IARC V—F% 7 7 V—7 DR E &R L, 8iiuid2ng
B OB ENAEKFERTHY . F IV U ERREIMORE R &
% ﬁbfwé END ., RRBRICE T 2BE OB RO LT v B
ARl N RN SN tlﬁ“é%@&#ﬂﬁbto

(t) Lawson & Hertzog (1981) M3 v b 50 BMEEER
TARC73 BT 55 HIT LiiE, Lawson & Hertzog (1981) %
WEsORESD 7 > MYy BV MU TN (7.5% ; 3,750 mglkg (R
JHFRY) % &R 50 EMREEEG L TH, 56 18, 15 KL 50
HOWE R COREMBAT ERICI T 2 BHI T 2 ¥ R ER O HMILER
SNeholzL LTV, (BfR4)

(u) Demers b (1981) M Z v bk 104 BREEER

IARC73 IR 55 HIc XX, Demers & (1981) 1%, 5 O ME
F344 7 v MZHOWT, oy BV F U 7 A (5% ; 2,500 mg/kg KE
[HAEY) ZRERGT DWW NS 0 18303 4 B2 FANFT X% L-
NI RT7 720 T L CAET HREZE L, 104 BHE#E G217 98
BRAa Ik LT\ D, ZORR, R E O GIZEE L /- #BKEOHE N
e N Hnoﬁsa_@tmbu&UTW# Wbz LTWa, RPETF K
U APRE DAL K OFEA DOERBITRD bl nroTc b LTS, ME—
RO LR, &5 0o 3 75>H MIZFR® S 7=k pH @J:ﬂfg?)
Sl LTVd (ZR4), AEMFIES L LTX, KARBRIZEB VT 5%
BEETROLNTIZTRIZY B Y o B U U L0 CEKT 548
b &l L7,

(v) West & Jackson (1981) DT w b 16 BEfEEER
IARC73 (ZRB1T 55 HIC LiiX, West & Jackson (1981) 1%, 4
EDOIESD 7w MYy Y o MU T A (0, 5%IEEE ; 2,500 mg/kg
RE/HAY, 4%H0K ; 2,000 mg/kg KE/HHY) % 16 HEEHRGT 5
ﬁ%ﬁ%?@ﬁm LTW5, ZDORER, 5%IRETHR 53 CITEE & &L OB K&,
. feam IR PR ONZ IR IS LR R () DM 6
71& Lﬂ\ Do —H. A%MOKE G-I TILRIZEEDEEINNRD bl
ELTWS (BR4), AEMFHES L LT, ARBRIZEWT 5% &5
HETROLNTIRE LEREEAZY Yy ) o N U LAOEGITER
952 b &Rl L7z,

(w) Fukushima 5 (1983) O3 v b&x& 52 BRI

57



IARC73 I2B W T H e HEN T 5 Fukushima & (1983) O#RkEriz
KX, 6 D ACIZ ~ b, Wistar 7 v b, F344 7 v R XX SD 7
v b CPFRBERE 40~45 T, B G-HERE 40~48 T) 2V v B U F R
7 A (HE 99.5% : OTSA % 7ppm &4) (0. 5%) ZiBEEE G (k) -
*fPEEE Oriental MF. #5%f Oriental M) L\ BeHBtA 12, 24 X%
36 HZIZKRmix 58 5 IT_Eﬂ“O%EPF‘ﬁ &% EDDAEAFEIZ O
TIX 52 B OB G 2K T Lotk #é@ﬁﬁ%#%%éhfn
ZDORER, F RGO NT I kmf%if#’%@iﬁ%h&#
ST ENTWD, KEIZOWTI, FR\ERGHONTIIZEBWLTY
RIED RO O & SN TWD, feifk & RFEORBHR TR A IZ B W
TliZ, Wistar 7 v b, F344 7 v F K ONSD 7 v b OBEMICIHZ TR O
LILRhoT L I TnWb, — 5 ACI ? v NOBEPHZ OW TR, xR
BECHMOBZ A 1/28 VEIZA B L= DIkt L, & 58 ClIEMuE AL
2N 25132 DU, FLEAARAEETIR B AL DY 20/32 P, FLEANEAS 9/32 PU, FEMN
332 JLIZO LN & ENTWD, 2B ACI 7 v MZHoWTix, &5
FED 1 PCITEEMRS A0S 2 DAL, HRBE R OG-8 & B I, EoE
DENEZ T erassicauda N HIVTZE SNV TWA, F£72. A& 6l
F344 7 >  (CeIHEHERE 35 DT, HEHERESO L) (Yo BV F R D
2 (WEE 99.5% : OTSA % 7Tppm & F) (0. 5%) ZiREFHEG L, &5
%%OVL8\m\myﬁﬂoﬁﬁmﬁﬁﬁ5ﬂfo%¢%kﬁb
DOETFENIZ DN TIL 52 B OG- 28K T L72RIC &% T DL
BRINESE ST D, DT, %E_owfi%mmﬂ#mw%ht
EINTW5D, EAME IS S H O B IR A IC BV TR
B H-BRMA 12 W% LIRRIC ] & 2% LT8G0 1/5~2/5 ICO it T I
B\ B A B e OVALBRIRAE BRSNS A BTz & S Tn 5, & 5
B 4,12 X% 20 BT THRE & 2% L2 G- EE ORI O [methyl-3H]
F IV UERREZRE L2 L 2 A, FEBIE 20 B iﬁt%buz’)m
@Eﬂt&éhfm (x4, 103), IARC V— %/&7w~

. RBEIBAEWZ L E2EBER LTS (BR4), AEMAH#ES L L

Tix, IARC V—FX 7 7N —T D% &l T D0, 4 DORMD T
v bEAWE 52 BEOHR G TIZRMEENEIT 5 &9 Fukushima
b OfE I TH D &I LT,

(x) Murasaki & Cohen (1983) DEMBITLEEFZEBLET vV + 28
15t B
IARC73 (281 55 HIZ LiiX, Murasaki & Cohen (1983) (%, #
FETRIGALE S VT F344 7 » N OREMERAT LZIZ DWW TR, ZDHD
PV F RU A (0, 5%) O 2 EMREEE G-I P IE, *HRREE R
OEEFEOWT I T HIBIE ALK& Ok T DO TE R DR L [FRER T
boTon, BASETALE 2~8 HZIZITHR SIS W TBH]I T v U2
RN LIZE LTS (BR4), ABEMHES L LTI, AR
IBTLY Y T N UL B%BEERECKIT 5 BH] T X U AR
DOHEENNT G K T2 2k &Il L7228, ARBRGEIZ DV TR ER
R T THLNTELDOTHD I ENLFHMAICHW W & & LT,
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(y) Renwick & Sims (1983) ™35 b 1 N BAREIHER
TARC73 181} 55 iz XiiX. Renwick & Sims (1983) 1. ft SD
Z v FRERNIZY B U o R U oA (0. 7.5% ; 0. 3,750 mg/kg 1A/
HARY) % 1 HARREREG Li-E 2 A, BKE, AfHRE. HHRHEE
K OCEHIREOBMBAFBD bz LTWD (BR4), KEMFHES
ELTE, ARBRIZ 1 HEDADORBRTH D Z &nn, KRBRICKIT S
NOAEL OFHii 21T 72> 72,

(z) Schoenig & (1985) MZ v bZERAW-ZHEKIZHI- 55
TARC73 IZBWTH A 4T 5 Schoenig ©» (1985) DA &
UL, K6 i SD 7w kb (Fo) (KHERE 52~250 PL, i 104~500
PE@D) |z M ECHESN =Y > B Y o MU oA (W 99%8) (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) ZIREEHK L (fF} : Purina Rodent Chow
No.5001) L. #&5-BAts 62 HZLICKEEN THEMERZ 20 1 Tald L, FEE)
NZITIER R OB R b & 52kt L, BSon-REw (F) (%
REME 125~700 PC) (Zi3BEFLE: (28~38 Hili) MDHWT I OREDAE
{23 20%I1272 5 F T (K29 2HIM) Fo & REROES (BIRHZ DWW T
I Purina Rodent Chow No.5002 |ZZ5 W) A fksed A aER2S Fhi T
Wb, Mz T, @) FolzZFDOAZE 4 Afimn SEEE Sy~ Y »F b
Uk (5.0%) ZiREEHRE L, HERESZHIEL T, WEROEEALE
B7-F1 UUFZOBEIZBWT HFEEF&SEE] Evw)o,), GDEE 1
LKOR3HBD FolcV U F Uo7 A%E 1.0,3.0 LT 5.0%REE# 5
L\%%%%yﬁUV%%UWA%MMﬁﬁﬁﬁéMKE(uT:@
HIZBWT THAEREGRE) &), i) Fo iIZBREFT NY o A8
%mm&@%ﬁb IREET N U U AEBEALZIZ 5.0%., 8 FHBLAREIZ
1% 3.0%CMREEHR G- S 7= Fi (LLF ZOHIZBW T [BIREAE % 5-7E
EWVI,) MEESINTWND
FolZ oW T, 4 2 fiﬁﬁizﬁiﬁi??%aibfiﬁﬁﬁi\z&oesELJ:OD%z£%E$O>%E
HETHEETEOK T &2 LD 7 W R E BN S & ORI S AT IR 5 oD |
5.0%LL E OB GHEOHERE TR 2B AT EOEME BKELORED
HAME T E OFEIR pH O T RO b & ST\ b, EfFEREK
WTENCH B E OB G ORBITB D b hoTo EnTnb, Fy
DOIFPEF R GHETIE, FAREMET L72IENE 5.0% % 58 & [FEE D2
LR BT, Fo O HAEZ B GRETIIM 5 Z RO b o7z
&SN TV D, Fo D5 RFEE B G-RETIRMERE & & ISR EIE IS 23 2 5
Tl Py BV o M) UG EITR RV BEEORK LML T
wt&éhfwé F 72, Fo ORI 5 CEAKE L QYR EO M
WCHIOFER pH O TRRO SN, oY T hU oA
mmuiwﬁﬁﬁi@%&riméﬂotkéMTwéom@%%@

27 Schoenig © (1985) 1%, 1= NEBEE(T Z 323 AT 3 W (Tisdel H (1974)., Taylor & (1980) Y Arnold & (1980))
THET v MERIESEORBAREMAME I NTNDEZ Enb, BT v NERIESRAKY, TENEBEHOBRSELZMHET L2
B, 5.0% RGOSR N TIE, BEHROBREZME L T, BERESRERORHZNICHERBEME HoRHTES X572
BoOBE V- E LTW5,

28 Yo AV R U LAEGTRELOENIRENEEIL TWAZ ENBRIRLZEENT NS,

29 BYUIRAIFY 512 & v i AR R M OBELINC S ZR D SN2, 3%IRAREICHE STV 5,
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P 5T R AT IR OB 38O Sz, WHEFORT &
DR BHATEIOEIMNRO - ST d
BESFLET O Fr (BE) 12>\ T, MMML@&@% TEMAERD B,
Fi1 (H) ORIREEMER 5HEITAH L O E RO FEEDFED Hi
e InTW5D, BEAL%ED Fr () 1220V TiE, 3.0%LL EO#FEGHEIZ
THITIER WAL ED IO DPWEFERRO LN S TW5D, Ty
(HE) @ 5.0% M O 7.56% 8 H-HE CAFROEENRD Gz & ST
6 (REIZOWTIE, E(%)®£&5H(%%¢&5ﬁ%%<omb
IHEHMETOBRMENARD SN E SN TWD, KR Fr () @ 3.0%
uiwaﬁﬁfmﬁﬁi\ﬁ@i®ﬁT%&bﬁ\#0\5&5%%K
Dlzo> THERE L T 22 &b AL TR E OFe 512 B8 L=
DTHDHEENTVWD, ZHIZOWT Schoenig Hl1E, WBEHMFICF
D T1.5% % GHEOEEI R 3fHIZHM L T, &K 19 gkg (KHE/H IZE
L7=Z &, BEALETO Fi () @ 5.0%LL o EREOE M0 7.5%1%5-
FEOMMLE L Wo 7z Fy () OEHEREEMOEFHICEEL T\ &
EERLTND, HAKEIZOWTIE, Fi () © 3.0%LL Eo&KGRHIE
RENE O Z S BENE O Hiv, F1 () OHEZBEERIZKE T
H F1 (BE) @ 5.0%&5-7% & H%aafh@mfﬁﬂ WD LN E SN TVD,
PRIAIC BV CIE, &58A% 3 22 AMIC Fr () @ 3.0%LL Eofkh
ﬁ&@ﬁ%%&@ﬁf%@ﬁﬁﬁpH@ﬁ?ﬁ%@%ﬂtﬁ\&5%%
GWE%H%K@%@i5@@T@A%h@<@ot&éh1méoi
7o, Fi () @ 3.0%LL Lo AR GHE CIXIXT i 53 M
zbto TIREOHEME NRIZBELEDIERTRBD LN EINTND
“*ﬁi_owfi E(%)@SO%ML@&5#&UM$%&5H
(I bt oD et B 2 My OV 6 B fE D B NGV A3ZE D 5 4072 43, E(%)@
1.0% 5 5-Ff | AEAR 5 53 K OV R 581122 O X5 72 kX
DHENRMNoTZE ENTWD, ZHIZ DWW T Schoenig H 13, )T%i@i%
INOIED>, W OFEFIAMBEIC X AR A CIIiE TE 20 g
%%kk@@k%%%%bf“ o IR TIZ. BEREREAT B R LIS A
k- BT bX @Eﬂt#otkéhfwé EeRAT BRIz B
T, E(%)@SO%HL@&ﬁﬁT@fﬁ WO BT, Fro ()
D ERIBIER G ITERD bR o2 L STV 5, JREAERR A
E(E@ﬁ%%) %VT JENEEMRZE & U Cld, R 2 & e &1
W Z[RRR DI R TIEER 35RO BT 1T 0, BERERAT B 52 D Bl 2 ik
FAEOEINMER N A LN E ST WD, L Lenn, B &40
HENTZHOZBRWZHALBIR O AR (2.7%) 1T, ARBRICH W=
P RBE B A DN D REROHEANTH 2L ST\ 5, &
YRR & LT, FREOBMBIT EREEIZEE L T, Fr () o
O%HL@%@% (R C o BYEMEEE R AR 3 MR IR AR 3 % OV il
FARIL N Fr () @ 3.0%$% 5-HE TORMEERAERITHEMNBE D 5

30 FEPR PG B BETLE 10 W — R R (K EOKEA - S 7zAs, THUT DOV T Schoenig 513, BEFL E TIRAREISREID

HHNIRMoTZZ END ., BEFLIFIC Flﬁﬁéb%@ﬁff”ﬁ/%lgﬂz%ﬁotﬁ% TR E DRV B S BIN T ThH D L EL
LTW5,

31 FLERIRAE EIRIB I RO TR A3 7 b 2 BV LER DR A B ERAF ST D,
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Nzt an<Tnwg, —J7. F1 () O 1.0%% 58 TOMEEFR ARG
(5/658 I ; 0.8%) &, xtHREEDZIL (0/324 VL ; 0%) & Z=n7a<, X
kB COBELL ORI w‘éﬁﬁﬁﬂiﬁéfﬁ?%% % (0.8%) &
AECholcbINTWD, T, Fi (K) © 1.0%& 58D 5 JLIZH
@%mk@%MF1WBanm%uﬁwﬁﬁﬁ_mb%mt%@i@%
FEWNNE Do T2 LMD, Schoenig B, ARRBERIZIS T 2 BERE
R OR AR D NOEL 2 1.0%/REE & LT\ 5, 728, Schoenig
Hix, Fi () OEHEHOAGFHMIIRRELY bR, B CHE
BERADRD LB O ELFHINITNERE R A ORBD bR 72 H)
MOENEREThoTZ &b, KRIZEW Ty B o F NI D
LOBGIZ X 0 3A LRI AMEE N T Lo b TIERn
TEEERMLTWS, T2, B TOBIERAER EIVEILERAERLE D
FHCAHBIMEITRR D B o 723, IR A O F I & JREB DI K
OIRIZHBIEDIL T & ORNCFREMERZEO bzt & Tnb, ZhiZo
UNT Schoenig B3, BEMIESE S RA L8 TIE, oy U R
0 LD Lo THEAKEDN N L TENERICE < OKNEY A E
., ERRo &5 AN AE U EHEEL TWD, Bz, Fy (f’ﬁ)
D A% GREZITEN AT LR IR A SR OG- D f‘o;ht
® U, Fi (BE) OMEiRp&5EIZITZ OB &Jﬁghfmwt_wb
5. Schoemg HlE, ARBRICEBWN T ENEBEHED BT BRI
DOFRAEMENININZIEBI G Lo 72 EBE LTV D, BB, fieiht - i85
ﬂ%ﬁ)’ﬁ@ﬁiﬂiﬂif@%é4&iﬂﬁﬁﬁ%@U%ﬁ’(“ﬁ%’@3@07‘: & ézh
TV 5, BB E O 512 B U 7= Bk C O T ik e OIS D58 £ 1358
D ORI TN, 1.0%LL O GHE, HAE% B G R OV R J&“—@
B IRILE VRS OB GRD bz & SN Tnb, s, ERbP &S
BEO BRI E LA IR R L R CTH 572 & STV 5, Schoenig &
X, BIRBBEHRGEECYH v ) o F Y O AR E5RE L REEDILE D 5
Nl einn, ZOBBINELAEITIRFPICZEOIVEN Pt Sz Z &
m%@bk%@f%ék%ﬁbfwéoﬁ KOVRIE T, #5mE o
B HICRE LR BIIRD b holz s SR T0D (B4, 104),
IARCV—% 7 7/v~7%) 1.0% 5 G- THEER I E O e 5\ BE L 7=
AT/ W AR LT\ D, T, Squire (1985) FEL L 72
JEBEIZ DWW TSI L2/ R, AR 4.0% & 580 ETh-o
7o 2 & AR, 3.0% ¢ G-HE CREPERAT LR OIS A RITAH BRI
ez & (p=0.25) L CWD (B 4), KEMFHES E LTX
IARC J—X 7N —T DAL, 3. O%TQ—@HT@HJ;HJ'EEI“%
ICHABEITALNRNT LD ARBRIZEBIT D BB A
h% NOAEL #3.0%&E PN L7z, £7/o, AFEMPFHAES L LTI, 3.0%
UL EOBRGREOMERE TR N BEFE O T Z b 72 WIRE RN
%I&UHH’E%@B’&L%&@/H@%TQ@ CERNTHIENTHD LWL, F
L HEIRE LB RBER S TLRO N2 by U VR
wﬂﬁ“( IL72u > & @ Schoenig & D Rz &7 L, ARBRIZET 5 E5
FALISOFEMITIR D NOAEL % 1.0% & 34 L 72,

32 RIS O FEAE AW 6O TR HALTZ 156 20 A iR COATFEME & /R L LTS AERNR L SN TWD,
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(a’) Schoenig & Anderson (1985) M5 v FZRAWV=ZH{RIZ1-5HER
TARC73 1Z81F 55 HIZ L4LiE. Schoenig & Anderson (1985) (.
TR 2R BRICE N T, THEERO SD 7 v b (Fo) KOEDRHE)
Y (F) 2%y BV b oa (0, 1, 3, 5, 7.5% ; 0, 500, 1,500,
2,500, 3,750 mg/kg KHE/AMY) XILT MV U LDOEEL L7200
KHHBREE LTHRIRET FU 7 A (5%) ZiRARG T 23Bh %23 L C
Wb, TORER, Yo BV M) U LAERERETIE, JREOEM, JRF
78U U AREOHEIN, RIZREEOIK FIECIZIRFOH U T LK OHEh
7)%@0)1&?& W o e JROAFRZLIIEAL DIE D, BEBEE £ CNZEEBE D 7K
TR R T NVEROEMNPBD N E LTS, BIREET N T A
BEHTHHUOEENL NN, BEFY Y o F N oA
HELU Lo/l LTS, BEE LI HARERZ L ORGRET
HFRIEEDO AL FRO b=, [l U< Bl&E HELJZ?E, NEFEDH~ (H
%f& ITRER L) EHTITIZO L) BREMITFRD N oTz & LT
o ML LTI, T iaﬂﬁi%@iﬁﬁﬂﬂi)) LD BV, BETIZIRF O
‘U‘/ﬁ VT RO AROSEOREDSENRO bz s LTna5,
BNUALDY v U T b U AREROHETIIIRT DT M) UL T
VUL, w720 L ROHESHORENFEIZIEIMLTZN, 20X 5 7%
X FEREOMIZ TR D SN2 o7& L TW5D, Schoenig &
Anderson %, AERERIC }ob\f LD BTz X9 IR O ARG LAY
AV N U AERERERE T v N TOBEMBEER AN O
Re L CTEEREHEZLODLEHLTWDS (BH4), AEMFES &
LT, oV MU DA T5%RGEICEEDREFTRANA LN
ol Enn RRERICEIT D5 NOAEL %, HERE & & IS ARRER D
EHETH D 7.5% & -l L7,

(b’) Hibino 5 (1985) M3 v bk 112 EMEER

IARC73 IZBW T H B H & TWv% Hibino » (1985) O IZ ki
X, THERD F344 7 > b CoHIRRERE 31 VT, &% 5-#E1E 68 JT) (2% >
U hU o (0. 5%) ZiEEHES (k. Oriental MF) L. %Al
DO EFRERT, &5 112 BOFR G THRITHEKE & %3 2Bk 5
SINTND, ZOREE, HREIZOW T, &5 20 BLUBEO®K 5T
IHNHIAFERD BT & STV D, Flg M OYR BRI 12\ T
i o> BRI I A0S . et BRRE I 5-BRAR 4 B & &RRED 2/6 [,
20 L HRM & ZAED 1/5 DER O 100 #E% H R & &x#ED 1/7 [T} %&ﬁé
=D, BERHETIIOT ORI EBRBEHCB N THR 2/3 OB
BT & STWB, E 7z, EOFLER A SR Ak 23, B 5-B4s 8
12 20. 80 &U 112 W% R & BB GO 1/3 OEMWIZRD 62%71

KRRECITRD HiLemoTzE SN TWb, B, BB IT LR

?Lﬁﬂﬂﬁﬁwﬁciﬂﬁﬁﬁi&?ﬁ%#ﬁ@b\?“zm: b bilnolc b &
NTW5, F7-. BT Terassicauda 138D S oL ST
%o e 5-BRtG 90 1 LA D HR ] & B de 5B 20 DL ONAE] e REEE 11 IR H
ERRAE L EZ A, BERED 20/20 PRI & OB ALAE, 5/20 PEIZHL
SANE, 4/20 PEIZHRE OIBENFERD Lz & STV DN, *FIREE K OV
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HBRELE IR ERER OWRE OB EITRO LRl & ST
%5 (BH4, 105), IARC V—F 77 —71F, HEHOFBOHY
TV ITPARZERETHOALAZ L 2ERML TR, JiEL RHRY B 3L
IZ DWW T D Hibino & OHEICIZFIETE e LTWD (Zf4), K
HFHAES L LTIE, IARC V—F U 7 7L —F DO LB |

Hibino 5 OFHHAIEEOH|EITERTER2 Wb D EfEm LT, Lizdd»
T,y BV M) TLADREICL Y BIEEZHRE L &I 5488
AR DWW TR B 21T 5 Z LI TE RV E W L7z,

(¢’) Fukushima 5 (1986) M3 b 24 BRI ER

IARC73 (28T 55| Hic XX, Fukushima & (1986) 1%, /i F344
Ty bz, oV By BV F R A TAINLECERRLT
Za)e gt b s (%50, 5% ; 0. 2,500 mg/kg (KE/HFY) %
IREER G- L, $&5- 8, 16 KON 24 MOJR pH, JRFFT MU 7 ARE
ERAT BRI ak 0 A M K OVE AR EE - BAASEE © H U 7 i B R 2
BAbm DR E T L T D, TORE, SCFRBEMEE W RET
T8 5- 24 O L TEAGITRRD e o T2y, ERSE FIHMEE %
WA TR &G 24 HOKE ROV > 1Y o MU o AEERED 1/5
ICRE O E- 8 MO S OT7T 2 a /v Vg N o AFEERED 1/5 JEOJE
PEICIBW T, ZNENBMR LM ENRO b LTWD, &

DIED, oy BV F NI U LAFEGEHLOT ZAaL e gl N U AR
R ITH—PE O ELOHE R CHRIR SO EEER @O microridge (L) 73
DO, o DY REEHELONT A3 B BRI LI
ol LTWa, B, Yoy U o F NI ULAEGRELOT AL
U U U ABRGHETIIRpH N ER LN, o b ) U RERET
WEZEDHAL T L, 7 A/ VB SRECIER pH 235 IREE & [FIRE
ECTholz L TWD, £, Yo BV F NI DALY ZAaie
B N U O LAEGEECITRY T N U AYREES M L7228, o BV
CVEGEERONT L a e REGEETIIEM L 2ot LTS (&

4), KEMFHESE LTI, oV T U UL B%BEEREICA D
NiFix OFLIE, 7 AV EeE VRS N v AFEGRIC AN &
Mo, o) oA FTERRE L b O TIEZR W Efam LTz,

(d’) Tatematsu 5 (1986) M v k 21 HEHAER
IARC73 \z81F 28I HIic LiiX, Tatematsu H (1986) (%, 7 HA#EHD
HEF344 7 v MY v BV v F RU DA (0, 5% ;0. 2,500 mg/kg (R
/AAEY) % 21 HIREER G- L= 2 A, BEFEOBEWICEIT 5 [BH]F
SVUUEBBR KR OF N =F T HLRF L T —BIEMENRREEOLK 5
fFIC72ol2E LTS, (BH4)

(eUSﬂmaB(w%)&UYu%(m%)®5jb_&%h%%ﬁhﬁﬁ
IARC73 2B 55| Hic . Sakata & (1986) XU Yu & (1992)

X, 7 v b EBEREBE RS A nit%ﬁ TBWT, IRERBERIEA] (T A Y
YRRV Ra T AT VFURE) By U o U T LD
ENRALTOET—va EREZRELEZE LTS, ZORENS, Ty
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BV T NI T ADOEEN AT 7T — g SERICITEIEEE
BboTnadZ tafEML TV (BH4), KEMFAES E L TL.
RKRBRIIY v BV oF N O ADORERGFM TR NAEEZRET L
TEbDOTIERNZ Enb, RBAGEZ I HW RN & & LT,

() Garland 5 (1989) M5 v bk 10 BEREER

IARC73 IZBWTHaIH S TW5 Garland » (1989) DA K
AUL, 5 D F344 7 v b (BHEHE10DD) \ZH o ) > F MU oA (Hl
£ 99.9%) (0. 5. 7.5% ; 0. 2,500, 3,750 mg/kg {KE/HAHY) % 3 ff
¥OfAE (Prolab 3200, NIH-07 XiZ AIN-76A) DOWTiuha AW T
10 BERNRERE L, & T 2RO ERINTWD, TOREE, BE
%%%?L&@[SH]% I VU ERRER L. Prolab 3200 JREFIZERUV THRIRREET
0.05% Td > 7= DIkt L 7 5% 58T 0.43%., NIH-07 {REF (2B Txt
FERET 0.04% THo7=DITH L 7.5%HKEGHET 0.14% EHIM L7223,
AIN-76A IBEHIZFRB W TIEIRHEEE R DN T.5% % 5/E & $12 0.04% &L
ol b ITW S, WEERFIIIZIE, Prolab3200 JREH 7.5%#% 5-
BT 9 2 BNCEEDEREIE OB A A BT & ST 5, AIN-T6A
JRER 7.5% % 5RO 5 10 H DO RIZHOWTIE, fhod 2 faBEHEET R 5-EE D
FNEHBR LT, Yoy BV MU D AREROI LT LRENREL
YT AEENMEN ST STV S, AIN-T6A 1BEE 7.5% % 5-EED R
pH X 6.0 TH V. Prolab 3200 {EEH 7.5% 5D 6.4 L 0 HiE -T2
LENTWA, LLEX Y, Garland 5%, fABlOfEHEIC L > TH v H Y
Y NU U AOMERE TR RIERA T LT AL LTS, (B4,
106), AEMHALESE LT, Garland SO RMEAZERL., v b
U MU D LAOEEIZ LD BENBEAT O MR B GEIE M~ D1 X
fA Bt OFIEIZ L > TEET 5 Efim LT,

(g’) Debiec- Rychter & Wang (1990) @35 v b+ 16 BREFER

TARC73 1Z31F 5 5 HIZ L 41X, Debiec-Rychter & Wang (1990) I
BESLIE F344 7 > MYy Y > hU oA (0, 5% ; 0, 2,500 mg/kg
{KE/H) % 2 FEOfEE (Wayne X% AIN-T6A) OWT ik E AW T
i 16 HFREEE G T 5B A i L T\ 5, ZOREF, AIN-76A &
IR W TR IREE L QYR S RED R pH (3L BT 5.5~6.5 TH 7273,
Wayne {BEHIZBWTERGHOR pHIX 74 1272572 LTWAH, WT L
OGN T S BHIT I 2 RIS RBE O 5 f5 128N L7223,
AIN-76A Z H W2 IREFBE G B W T REET N U T A 2% % IRINT 5
EBHIF 2 VU ERRIT 6~9 fFIcmLz LTW5, (BE4)

(h’) Cohen & (1990) DS bk 10 BRI EKER
TARC73 (28T 5 LAuE, Cohen & (1990) 1%, 4 HHOMKE
F344 7 v % Wz B Y hU A (0, 8, 5, 7.5% ;0. 1,500, 2,500,
3,750 mg/kg R/ HFEY) ZIEEEHEE (Fk} : Prolab3200) L. 5
BRAA 4, 7 XX 10 8% ICBH]IF S V0235 L, 0 1 F#%IC & %7
% 7k % S i LTV, ZDORER, 3% B ERETIE, BH]IT 2 ‘/\‘/ﬁﬁq&
&Ui@%ﬁk@fﬁéﬂﬂ Pt 130) %ﬂtﬁ N> 71 75) ﬂﬂﬂ@@%ﬁﬁ&(}i{ %ﬁﬁ) n'u
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(]

NizE LTW5, b%HKERETIX, B5BMk 10 % IZ[BH]IT I ¥ o 1255%
R 2fHTHEEIN L, JRFIHIZ T - THIEENRD Hv- & LT A,
75%&5%1&4&@%%4L@ IZ[BH] T 2 ¥ R =R 35T L,

e EBRME 4 W% KL 10 BEICEEROEMNE D b/ E LT 5,
(2 4)

i) Homma 5 (1991) M3 b+ 80 :&ERER

IARC73 IZBWTHAIHEN TS Homma & (1991) DO#REIC K
FUE, 6D SD 7 v b CefHaREME 14 VT, & 5-8EME 36 PC) STy
NTIVMAET v b (SD 7w NEFAE) o FUEEME 12 DT, #& 5-8E0E 35
JB) (&Y vV rF hU A (0. 5%) % 80 MMREEAN# G- 5 ER N
SN TWD, ZORER, AL OMEREICH O L REITEED b
ol SNTWD, BEMIEE ORAITZRD LI mno T2, &%
DOFGREA 2 IEOREMUC MBI N A b & ShTng (BHi4
107), IARC V—F 7 7L —Fi1%., REBEWIREN 2 ERERETH D
ZEEERLTVWD (BH4), KEMFES L LTE, IARC V—F
YT I N—T DR Y EE X ARBRAGEEZFHMIIC W RN b &
L7z,

’)%mne(wm)®51h4ﬁﬁﬁﬁ

TIARC73 (28BF 55 HIc XX, Cohen & (1991) %, 5 BER DM
FM47/h #/ﬁ)/%ku7AW5%£mmm¢g¢$mﬁé)
ZIREEHEEE (Fak} : Prolab3200) L. #5-BAtA 2 %KLY 4 #HELIZ~
A NVE—F AW TIREZBRIRT 2B A2 L L T\ 5, EORER, xHEEE
DOPRFN T 72 ) VERRE A DT — . BGREORFIZHA LN
TREDOR 12 137 A a5 aT AXTXVORREZ LD TH @ .
WMET A BREA IR BAT LR F MmO microabrasion DA
of:k LCW5b, ey~ U~ ?A%/ﬁﬁubf_@?ﬁ:/fw

WL L= 8 A, SRR R E el A A4y 2 FRE NS H AL, — 7T

U2y 7 a7V DA X, b —=HETNAT IO RZAEKE L E
LTCwW%, Cohen 5%, pH M 6.5 EOJRFTIZ, oWV -TmAHE
BUENRTARE EBICREERERT D EEELTWD (BR4), A&
FRESE LCiE, oV o MU 7 AOREIZE VBRSNS
\ZBE9 % Cohen & D R % 224 & W L 7=,

(k’) Garland 5 (1991, 1993) M5 v FZERAW=ZHEKIZHI-55ER

TARC73 IZ&BF 55l HIZ XX, Garland & (1991, 1993) (%,
Schoenig ©» (1985) ® 7 v F &AW _ficb=2R B0 7 a2 | =
JLTOHEAGE K ORE OEPR PR B E L BT 2R 2 Eh L Tn
Do TORER, o S NU UL T5%EEGRE (7.5%A D54
TITHERET,) TiE, JRpH, RFPD U 7 LRER RPNV T LR
FEDOR T ONCRE, JRFPFT N U LRE, RP~ 77X T LRE, JR
Y BB N ORP T BT REOEIAED b E LTS,
Flo, oV MY UL TH%EGHTIIEM, M= A7 e —
JLVIRFE D 50%8E0, iGN Y 7 U &Y REE O 10 FHENF 0N G &
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(

Ol B % X VBRE O DFE O HITE D T.5% AT O 58 Tl
ZD X BRETRO LN oT2E LTWD, Garland Hi%, 245
éfi%ﬁ’]wﬂﬁ% ZOWT, JREOEEDED AL % bR X AR S O %6 A H N

(BRI E L, D O IR TOSSUITEROMIEICT LY
T2 o, RRBICEDPAMICEHELZHDOTHDH & LT
Do TR¥ . BRIUTIERE DM K o THEMBAT LR OB R O #EE A3 1Y
RKL7zELTWD (2f4), AFEMFES L LTI, ARBRIZEWT
T5% 8 GHEICRO b flix OEITEEARICE D2 bDTHL E L
Garland 5D REAZ 2R L., 26O LT v BV o F R T LD
B OB 08T/ &l L7,

) Garland 5 (1994) @ Z v b+ 10 BREEGER

TARC73 IZBWTHBIH S TW5D Garland & (1994) OFAEIZ &
AUX, 5~6 WD F344 7 v, EBF344 7 v F XL agr 7/ mn 7V~
EEGHRLRWRHETHS NBR 7 v b (K#EHE 10 J8) (2o BV~
FRrU DL (0. 7.5% ; 0, 3,750 mg/kg (KE/HAEY) % 10 HFEATHK
5. (f#} : Prolab3200) 7 2iBRMNENE ST\ 5D, T OFRER, P
W85 % AW TR PR RO TIX F344 7 v FOFERED 7/10PE(H
B 1 VCIIE LR EIE Ik LR Hiviz, ) . BBV F344 7 v PO
HH#ED 4/10 P&, NBR 7 v FO&EREO 1/10 V2T £ 2 Bl
WO HiL7en, F344 7 v FOXENL O NBR 7 > O xtif
BRI IR TR O VT, £EF344 7 v M OXIREED 1/10 PUiC
@ﬁ@ﬂ&#mwgﬂt&éﬂfbé A E - PAREE 2 T2
FEREFHIMRA T, F344 7 v FOEGHEED 7/10 LKL NESS F344 7 > k
DOGHED 5/10 VEIZEMAEAT E R 0 & B OB 2338 B T= D
IZxf L. NBR 7 v hOFGHIZE W TEE O N A BT D
I 2/10 Bl EF ozt ENTW5E, —J, WTHOZRMDORIREEC
BWTHEEMBAT L O&EEOHEAMEZITR D b olo b S
TWb, WTNOREFHIBWTHLZINLENOR IR L ik L CEGE
FEOWEMNARO N, ZOLOREIX, F344 7 v MK OES
F344 7 v MIW_TNBR 7y FTRBREThH--T=EEINTND, WT
NOFHRIZB W THZENEN O IREE & g L TR pH O FE w3
HONTED, ZOECOFEFRIA BT F344 7 > R K ONESS F344
Z7 v FTROBIL, NBR 7 v FTIETRRO LN ol SnTn 5
7277L. NBR 7 v MZOWTITEHE B 528 CHRIRDKNETH -
Tl ORBERNGELNT, T EN EFICEEB L TREERSH S & S
NTW2, F344 7 v PR OEE F344 7 v FOBRGHETITIZEA LD
BN IRIEIE NGRSO ST, ENENORREE CIE USRI E
BERDLDHTH-oT-LENTWS, NBR 7 v hOFERETIL, %
SRINEEC X 2 IRAE DD 70 & O 72 02 BARE 72 5TAm 23 IR 8T & - 7223,
ST REEOITIF 02 i & 33 wt&%mrmé Nm{7/F®
KIFRFED R 1T F344 7 v MR OVEEF344 7~ FORIRREL Y £ < |
F344 7 v b, E8F344 7 v X ONNBR 7 v OGO R EITWNT
NHENETNOMBEEORE L KT 2 L FRBEOHMEZR LI L S
NTW5b, NBR 7 FOHREEDOIRF T N U LA F U REIL F344
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T NEOVEBYF344 T FOXBEE LY $£<, F344 7 v b, £
F344 7 v FEKONNBR 7 v NOBEGREOJRFF N U NREXZENE
OSBRI LR THIN L2, 2 OB O FHIA ZM 1L F344
v hTCORGELNTZE SN TWD, F344 7 v KON NBR 7 v FDJR
B, EABEY Y Y U N DAL DOFREENRRD BV, F344
7w FTIHEEE LT oy 7137 Uy mEEND 19~20 kDa B4 D7 A

HEDFREERROLNT=DIZ L, NBR 7 v FTit F344 7 v bl
RTCIZAH EDREEEDMmRD TL7< | LB B OERN T A HBMETE
Lozt anTW5b, Garland 1%, oV o F R o AICLD
T > FOBEREBANCONT, weZaT Y bFy by rF ryw
LEDFEENEGE LTS EERLTVD ﬁf(hmmd%i va
AV TR TARTIVT /ffﬂﬁ@f_/vlél EREE LIS AEITB W
THEICR L CHEBOMIGEZE Z T rEEIC DV TH &L\@w7
07U EAASK LRV NBR 7 v MIEBWTOT N o ERET -
FEDOHFBIEE A AE LT, RPIZ a7 B 7 U U EALEEGEN
2V F344 T v MZBWTCHRBEOZERIME SN TWDEDIL, oAb
VT b OLD a7 v ) LSO AAEDFEEITHESNTND
AREMEN S D & LTV D, )7, Garland 5%, NBR 7 v k<0t F344
Zy OV Y U DAL DRERE D AR DT

azu'flﬂjU YOBRMEIZESLS DO THSH E LTW5D, Garland 5,
RKBRICEB T D F344 7 v M35 AU o MU o ADOERIZ K
ETEBORBIZONT, /B 7Y U ORERGPERE KB LZ Y
DTHDHEELR LTS, LLEXY Garland HiE, BV oF R
UAZEDHET v N OBEMIENABFIZBNT, a e 7Y I
DERTIERWDN, ZORETHEEIIREVWER ML WD (B4,
108), IARC V—F> 77 —F 1%, LI EOERIZONT, ob
U BT X DBEBEE TR OFEFEIT age 700 7Y U NBGTD Z L 2 S
THMATHD LHELTWD (BR4), KEMFEES L LTI IARC
T —% 2 T T N—TOWWi %2 LB DR, ARERIT 1 HEDOADR
BchobZ Ent, KRBRIZEIT 5 NOAEL OFHMhi 21772 » 7,

(m’) Uwagawa b (1994) M35 v b 8 BERHER

IARC73 2BV T HEIH STV 5 Uwagawa B (1994) OHEIZ &
X, 6 o F344 7 v P XX NBR 7 v b (4%BE-E 5~10 PT) (2
o) MU UL (5% ;2,500 mg/kg (AE/HAHY), 7 A3 /LE R
T RU DL (5% ;2,485 mg/kg (ARE/HAHY) XX v 7 b (3% ; 1,500
mg/kg RHE/H®@) % 8 BMIIREE& G (&£ : CRF-1) 3 2 3RH 3k =
ITWD, EORER, MBI 2 AWV 72 R BRI 2 B8V T
TAIANE BT R D LAORGIZE > TTXTO F344 7 v b (6/6
UC) (ZIXBERERRAT BRI MR R DR AEDRTE D Hiv, NBR 7 v MZ
IZENNBO LN oT-E ENTWD, —F, T IOF5 Tl
RHEOTXTDT v~ (F344 7 v b 6/6 )L, NBR 7  5/5 L) D
e FLEERESE & BT LR O OYFE AMEBIERR AR iz & S Tnd
AR E B 2 H W 7 BT BRSO %VT\?7/w®&5
TIEHRFHEDOIZIEFT XTCHOT >~ b (F344 7~ b 5~6/6 L, NBR 7 v
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(n

N 4~5/5 PL) OREBEIZEAT ERIBFEER DR & S D ZIMME.
P — PR/ NSOk B SO TR L < I3ZEIR O microridge D3 X T DI
DROLNTED, oy BV N T AOERETIEIF344 7> MDD 4/6
VEIZ MR SO ZEIR O microridge 723, 7 A v ) N U o7 A0#E
TiE F344 7 v b 2/6 VLI MG TE. 6/6 PLIZHIR SUIZER D
microridge 75, TN ZENBOLNTIZE EE oL TWVWD, BrdU
EERIE, o Y o N ARG LE YT AL e N T A
BHRED F344 7 > R TERZENXBEED 205 L D36 {5 ThH > 7= DIT
stL. MEGHED NBR 7 v h TIEEEN 2L, T U NAEGHOM R
T FTEOICKERED 50 & RERENAONTZEINTND
F344 7 v N Tix, o BV F N U LEGHLOYT A a/L e T
MY DT ABEFHONTIUZENTH IR pH XURF T MU 7 AREN
L, 7RAarve @it MU U AERERIZE W TUIRIRE LD M &L
WREBOWLVBRBDHNT-E I TWD, NBR 7y b Tix, oV /
TR TABERLEORT A, LE VRS N 7 ABEREO VT
WT%@NI&W@$fF)WAErﬁLﬂL/7X3WE/&fF)
U ARG W TCIIREDOAERENNB D NS TS
Uwagawa I, > BV F NI U AKOT Aarve g Y '7A
2 X DBEERAT B OIS B E RPN A T ' — X =I5 D
BB X -7 7Y UG LTBY, JRO pH KOV Y U AL A%
/&V®@Mizﬁfﬁw#@ﬁl%kbfﬁ<k% LTS (B
4., 109) , IARCY—F 77 N—T1%. LLEDOFERIZOWT, W
v ) HUC X DEDGRIE R OFETIT ag,-7 1 7Y & MRS SRTE A D
WA G35 2 E 2 X7 2HMATHL EHBIL TS (B 4),
AEMFHAES L LClE, IJARC U—X 0 7 7 L—F O 2 %24 L % 2
LN, ARBIL 1 HEOAORBRTHLZ L, ARBRIZBIT 5
NOAEL OFHii 1T 72> 72,

') Cohen © (1995a) MZ v FERAW=_HRICHI-SHER I

TARC73 IZBWTHaIH S TW5 Cohen ©H (1995a) OMEIZ L
X, F344 7 v F XL SD 7 v bt (Fo) (Vv H ) o XUTH v b
U+ hU oA (0. 5% ; 0. 2,500 mg/kg (RE/HAHY) % 2 AR
&5 (f#} : Prolab3200) L 7142238 L, MERERG VR X OV @) (Fh)
EELRBNEm I N TWD, ARBRICBWTIE, F344 7 » Mgy
oAV Ty BV F R T AE SD 7y MZEY YU & Fy
DEAE L ZGETHERELTHWAER, SD v b~V vV o+ D
LDOFEIZBNTIL, Bk L R E TOEN, FIR - IO L, #21
REDH N O Z DA KRG T HREEARE L TWVD, TORHE, F344 7
v MZOWT, o U MU o AREEETIE, 28 HERA V91 H il
O Fi HEREMWCIENREAT B O BHIF 2 ¥ AR I B A 3
RO LN FMICAERE TR T Bl FLERE#MIZED L H 72
EixHALNT, o B U oRERTIE, Fi RN 7 Bl RO 28
Ao Fr HEVREMIZ & AR FETE ME DR 22 o T & STV 5,
MR FRNZIZ, oy U o R U O AERERED 91 Hifvd Fr 1R E O
R FE D AR TE R 2 7D 223, N ERS v B Y o F Y oA
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BHREENCY v 0 ) GHEO Fi g RO F EREW oA T -
OB BB b holz s ENTnbd, —JF., SD 7 v
NMZOWT, BT bRz O MR RIS DS R E O 512k A7 L C
HBEICHBR L0, o BV o F M) U AEEEL GO ES LD
91 Higho FifEIREM L . o H U U ERED 14 Hi Fo e B 0 2
Thol-LINTW5D, MEMmziZ, Yy o v o aE 2l

SATBEAIE OB G- U T=#E0 91 Hlin D Fq 1E LB O 5 DI L 0 Hifl
WEENRBD 5NN, TNOHERS Yy BV F R T LAEY v 7
U BGREO Fi g KON F HEV B2, BEREREAT B R O Ml fm HEFiE 12
AR BN olzt SN TWb, £72, B SD 7 v Mo vl
U+ hU oA (0. 5% ; 0. 2,500 mg/kg (RE/HAHY) % 2 MR
5. (fF#} : Prolab3200) L7=#ICAcl L., MEDKRIE (F1) KO
L EEY (F1) 2582580RBENEmINTND, ZORBRTIE, &
HREOMERED 21 A s Fr WEMW OREMEZ BT L EGHIRREE FETE ME O HE 5 |
FJF M AE Ny O T O bR O/ NE AR Sf=25, 7 Hils Fa
IRENN ONTATNR 17 Bl O 21 Hilno Fi iR IE OB ISR =21 b
TR LN hoTclIn TS (B4, 110), AEMHRES L
LCiE, ARBRIL 1 HEOAORBRTHLZ Lonb, ARBRICBITS
NOAEL OFHii 24772~ 12,

(o”) Cohen 5 (1995b) MZ v FERAW=ZHRIZH=HHAR
TARC73 IZBWTH A T 5 Cohen H (1995b) DEIZ L
X, MEF344 5 v ~ (Fo) 27 2z fEF Y A (091, 2.73,
456, 6.84% ; 452, 1,357, 2,267. 3,400 mg/kg KE/HFHY)., V> H
Vo hU oA (5, 7.5% ; 2,500, 3,750 mg/kg KE/HFHY), Yo h
U+ hU oA (5% ;2,500 mgkg RE/HARY) +HHEET =7 A
(1.23% ; 620 mg/kg AFH/HFEY) I > BV o F FU UL (7.5% ;
3,750 mg/kg A E/HFEY) +HLT =T L (1.85% ; 920 mg/kg &
H/HFEY) & 4 X% 5 BEER® S (&£ Prolab3200) L. ZALL
THLNHEOREMY (F1) & Fo &RROEG ZBEHL% L 01T 9 Bk
MEME SN TND, ZORER . FilEREOY > ) o Y DA T.5%
BRI OWTIE, b7 =y AOFHOFEIZ D LT, A
L&ﬂEWEﬁMWﬂﬁ WD BV, R XTBAE & 7e o727z, 30 H
BETIZEERINTWD, TAaLE T Y T A 2.73%8% 51 % bR
<m@&5ﬁ_owf%%$%mm%ﬂ O HEEInTWnb, Fy
HEVRE DR pH X, v B U »F b U w7 A B%FREEET 37 H BRI %t
FEEL VKT LN, —HLT6.5 % LY, 100 HifnE CIoxBEE L
ZIERRDEIC 2o T2 S TWD, Ziucxt LT, oy KU
U A 5% AT =T A 1.23% K GRETCIEE. 2R AE U T, xR
FEXNI o Vb U A 5%BEGRECHERTREZ R > T & &
NTWoD, TRAaLVE VBT M) ULAE5EHOR pH X, 37 Bk
100 HEFFCE DL LT RIBEEOZ N2 A EIC BBV . HEMEBEMEICEN
Lz s TnWd, FEREWOY > U F NU T A 5% FEGREL D
TAINEUEET N T A 6.84% % 5 REDEBE TIIOE R IAMEL Kk OVE
ERE FBAMEE A W= REICB W TBIT LR OB O3 AN R D
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S, BrdU BRI L CW=y, o b U vF Y o A+HbT
VEZULAREROBERTIEENS OBRRD SN noTm bt &
TW5b, B, BT RO O AEIL, ERRE FIMEEICE
WTOBT AL BT Y 7L 2.73% KON 4.56%3 58T H R0
bl ENnNTWS, —FH, FiEREMOY v U > F b U 7 A 5%HK%
HETIHET =T 20 HOB IO LT B OILEDFRD
DTN, TAaLE VBT ) U ARG TIEIEHOILRITRED b
ol L TWs (B4, 111), AEMHFES L LTI, AR
BRIZFE 1 HROALORBRTHD Z D, AfBRIZEBIT 5 NOAEL
DRl Z 1T 720> 7=,

(p”) Cohen 5 (1995¢) M Z v b 10 EREIGHER
TARC73 1ZBWTH 5 H 3TV 5 Cohen 6 (1995¢) DAz L
X, 5 WHisd F344 7 v b (KBEHE 10 PT) 2y BV F R T A
(7.5% ; 3,760 mg/kg AE/HAHY), ZNEHEENLOKFEST N U A
(TAave i b 7 A 6.84% ; 3,400 mg/kg IRE/HFAY, 7L
U MU T A B.83% ; 2,915 mg/kg (RE/H®@, T AT X RS k
U7 5.35%;2,675 mglkg (RE/H@ 7 =) U T A 8.9%;4,450
mg/kg (KE/B@, =V VLT N 7 A 6.87% ; 3,435 mglkg (R E
[H., BEREET MU T A 2.9% ; 1,450 mg/kg KE/H@OF L <I13H LT b
U oA 2.02% ; 1,010 mgkg AE/H®) XEH vV > F MU oA
(7.5%) +HibT o E=7 2L (1.85% ; 920 mg/kg AHE/HAHY) % 10
R BE G (B8 : Prolab3200) 3" 25BN Ehi ST\ 5, £ DOhE
B, MRS X DHBRFORA T, ERET N U A KOHEL S
N DLAZRS T N DLAEORGHT Ry Y o F R U A
R, 4/10 PRl F oSS CREBAT 1R O BRI DO FAED3FE 0
b ENTWD, ¥z, oV o F M T LAEEREET XA aL
BT Y U AR GEETCIE, BRI OIS A iy < (£
FVEIL 9/10 PEAL TN 10/10 PB) | FEIZFILE4L 1 PE e OY 3 DI FLEEIR/AE
BB OB ENBD bz & SN TW5D, ERES MY v ARG
TIX 3/10 VED#EEE CHRAMIBZ R DOFEAD RO LIt 5a ENE
W7 LT N U U LB G TR ARIMEIR AN RE LR hoTo & &
NCWb, Flo, Yoy BV P NI UAHET v E=0 ARG T
BEE SRR RIS IER Th 0 | \ERMEIRZE O AITRD b o7z
EENTWS, EERBE M X 2B RENRECIZ, Z X
SUBT MY U ALKOME LT U U LAERS T N U LAEOR SRR
MYy Y o ) U LAEEREOTXTOEMIC, BT LRIEN
A DB & XD & E ORI LB bzt S Tnd, 7
NE U N Y T ARESRETIE 7/10 P, WAL R U U ARG
BETH 5/10 PLICEEDO LR bzt &N TnWb, B U )
N AT =0 ARERETIE, FEEOZENIZEALERD 5
Nieinotz (1710 JB) & & Tnbd, BrdU B2 51 & L=t
AT LR A B ISR IS B A A CidE ik Y T A &R R Y
U L OBRGRETCHEBT DHEANBD NN, Py BV F Y A
TAANEUBET N LR = N U ARG EEO AR THE

70



FHAEMENELNATZ b OTHY , £z, oy BV o F M) UL+
7 =T AERGRECHIIEREIE OB RO Lo Tt & &
TWa, JRpHIE, oV F U o ABREHTIERT L, R EF
BECTHSTHEALT N U ABREHZRMOTXITOF MY U LHE
BHEBHTERLER, WTRICBWTY 6.5 2 FEIS Z ERRholz b
INTWD, ZRUCxt LT, oy U MU o A+HE(LT v E= T A
BHEHORIZpH 3 E LR T LB LIz SN TWD, —FH, T
“CO)%FU?Aiﬁ@&“%ﬁi&(ﬁ%yﬁv‘/%kj?A&“’@ﬁ‘(i)/
MORTNT T BawEpksrE L, &30 7'JJ'7A BF, MEE O A5
EE AT HRPILEDAERNEO LN (BRI TWHRY,) 23,
Py VT N T AHEAT =T ARG RETIEZDO L S 2R
TEEDARITRD HivZemnol- L S Tunb, Cohen HiX, ZHHDF
N A OEGIZE>TT y MEMBAT ERICHNAZREIEDIC
T, BHECRBZEIELIZEAVIRpHAZ 65 EETHZ ENMET
SO IREKORF T N U T LREOENCRPIEEDOFED & HRRE
BELTWAEEZELTWS (B4, 112), KEMFHES L LT
T ARBRIT I HEOAORBETH D Z L6 AKRBRIZI 1T 5 NOAEL
DMl 21T 72 o7,

(q’) Ogawa b (1996) DSy b+ 72 BARGKER

IARC73 IZBWTHEIHEINTWS Ogawa © (1996) OMEIZ ki
X, F344 7 v b (BBERE 9~29 JT) ([ZOW T, XBREEDIZD, ol
Vo MU oA (5% ; 2,500 mg/kg RE/HFEY) % 11 #HEE L IX
T2, T AL T Y A (5% ; 2,485 mg/kg AE/HAEY)
Z 11 HE. 773 L (3% ; 1,500 mg/kg (AHE/H®) % 20 H R
H4 28 O FANFT (0.2%) % 6 BRI G L 7= S HLpsfkl (fF
£} : Prolab3200) % 72 M5 2 2R Z2 % E L, TNF R XTS5
DI T I FTER BT LR O CICE T 2 3, A~ — T —Tdh
L0877 R AR D EEME O AL TR G A 1T O BRI e
ENTWD, ZORER, o BV M) AOEREIZLDRAELLE
FLEER O 7 a7 T % G R L YN Y — N, T Aa e
et hU T AOEGICE Y BELLHEMIBEROZNE2LF—Th
Sl E EN TS, MR R —OFT R 2 R\ R MR 2 1o x4 5
TSI X YR E — R BB AR OEBEMER O a T XD
RETa 7y ANE, By bV NI DA TRAaLVEVEET R D
LR TN ERE L BIEEERDSAWE & Sivd FANFT #5-5f
LD THR > TSI TWD, REHEMEIT LRO Y7 F X
VBEMEZRIZOWTIX, FANFT £ 5-BEO FLELRAE S & OBAT E
FEOHTIEK T LI SN TS, Hgil Lo T a7 7 % GEsRIC
OWNWTIE, oy BV R TLA TRIAVESBT N LK T
IVEEEREDO YR B, 7TV ERLS TR TOWBRWE OB GREOH
i, > U F MU o AR O FLEER R R AR
FANFT & 58 OBAT LR TR LY SfEThoTc & STV 5,
0T AR GREOFLFIEE T bR L D SEOM R A A ST, B
FHEME B EGEDICEL ozt ENTW5, 2B, Vo b U
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N U A GREO BHE T R OFLERRAS FRRE Ik CIES B L0
EEOEF DA BTN, MEIFIAEMEEZEDLICEL ol S
TWs M4, 113), AEMFESE LTE, ARBRIZ 1 HED
y?‘@nit%ﬁ‘(g?)%) L 75)% ziinit%ﬁ ‘J'%) NOAEL @nq:ﬁﬁé’??b/:ﬁﬁ")
7o

b. YW X
(a) Allen ® (1957) MY R 52 BMRER (%)
BORGIZLD2RBE TR VWO TRE T —XTHHN, IARCT3 128
WTHBIHENRTWS Allen & (1957) OFEIC LiuE, oy H U (B
EROWIERETE) (00 2 mg) Zal A7 — /L CTRELEZLy FE
LTV?X(%&@E%W%@(ﬁ%ﬁ28@\&5ﬁ20@)®%%m
WAL, AL 52 B OBIEAIT O RBRAEm ST\ 5D, A
30L&iféﬁbt@%@o%%%@ﬁ@%iﬁﬁ%mt%@ ESS)
MHEET 1/24 IETH -T2 DITH L, &5 T 4/13 L (p=0.01) THoT-
&éﬂf“é(§%4\114%]AM37—%V77»~7@\NV
v FEDOHLDIZ K DIEERADAREES H Y | ABRAGE DO IRZ1T 5
ZEIBDTHREETHDHE LTS (BR4), KEMFES L LT
hmcv~%y77w~f®%ﬁ%%%k%x\mb%ht%%@ﬁﬂ
Yo BV ORGICERER T 5 EIIRTE TE R0 Sl Lz,

(b) Roe & (1970) MY RAZERERMNARER

TARC73 TN FASIT IZHBWTHEIH I TW5 Roe & (1970) Dk
T L UE, 9~14 WB DA Swiss ~ 7 & CRPFREEME 100 T, 5% 5
#EME 50 PLG3) (2, BP (0, 50ug) AR =F Lo r ) a—Lxz—7
V% 0.2 mL BEERERE 0BG (BNEE) 3564 = =—3T 3 VR
DILEZITV, ZO T B v Y > (0, 5% ; 0. 7,500 mg/kg
RE/HMY) 27 0T — 3 COERET 18 2 A MIRE& 59 2 M
Fhi S TWD, ZOREE, BP AEY » I U &G CREH NS
WAL Z EERE, AFRELOREIC T 5 BP ALE XY v Y
VR BIC L HREBIIR D bR o TE SR TWb, EEBALA 18 /A
B O TAIFEL TW -8 Tid, BP BEALE xFBEE & i L C BP 4L
EREIZ IV CRITE RO FLEANE K& OV DI AR O NN A BT D3
BP ALEDHF b B3 B U OB U 72 YR E S 0%
R RN OREDOEITRD HiLholz & S TWb, BEtIZD
WCHEEIRLS WIRMBIZEZ1T o 7208, WTINORIZB O THREFOR

SINTZEMI 2ol L STV D, 2B, BERRIC W T ORI
FIRRAEIII T TV, Roe B, ARBROSLMA: TickBWTH oY
NN AMER DN BP LB IR D ENR AT o — g ERITRO B
ol tfEmwmL Vs (B4, 9, 115), IARC V—F 77
=713, BP IZITEMEIC R D lgaBAtE D 7200 2 & ORI D
THRHEFB M ENMTONL TR Z E2ERHR LTS (B2HE4),

AHEMFHESE LCiE, IARCUY—F U 7 VL —7OHEME ER L, K

B o THRFICREOEVWEMW, BEHICEREOBRVEIMZIKY 2T TLES L ER TS,
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BRI VD RN 2 & & LT,

(c) Bryan 5 (1970) MY AEERIEA 400 HREIRER (%)

BRORGICEDIRBRTII VWO TEET—XTh DA, Bryan H
(1970) AT LAX, 60~90 HilinD Swiss ~ 7 A (£ [A145- LM 100
8) ofEpcY > Y o Y A (0. 20% ;0. #48mg%)%€
To Ly N EABRNICHL DA A AL 400 HRRITHRKE R L, #HiAA
#% 175 HRELL AL L8 DU TIMLAS O 2k - 25 E Ok e OY
FEAE - SE OB SR 21T O RS 2 [IEE ST\ D
ZTORER . e R AR L, MIREE T 1[I H 8/63 Pt (13%) . 2 11 H 5/43
It (12%) Toho7edlTxt L, &5 T 1HH 31/66 It (47%) ., 2 [ H
33/64 It (52%) k%%ﬁ%ﬁ:ﬁ%ﬁﬁ@m(m@om)bw&b%ht&
STV, BEtICHEDIAE NV y NOY v U > F Y o AR
PIAT 5.5 B[ 12 W%15E&Gi%%ﬂ@mbfwt_kﬂ%
Bryan 503, ERED > BV > B U U ACERBE SN HIRIE S < By
LD THoT-E LTS, (BHR116)

(d) Kroes B (1977) DI RZRAW-tHHKIZHI-%AER

TARC73 Jy INFAS17 IZBW T H I HEINTWD Kroes & (1977) @
WL NE, EAE 14 g O Swiss ¥ 7 A GHEAREE) (Fo) (K8
MERES 50 VE) (I ) > (FED R E LTOTSA % 0.5%&F)

(0. 0.2, 0.5% ; 0. 300, 750 mg/kg AFE/H®) ZEEHEE L, &5
BRA 5 W% (A REN THE 20 PER OV 10 PEA AL L. 567z B8

(F1a) ZBEFLZICERZGI L, Fo OFFENIZIBWTIE D IE 30 PT K OV
15 LA REL L CIREM) (Fia) 215 T, FrollBEA ATV TRERIC
BRENHERE 2 1 1 TRBL L T Foa~Fea & 2 fEH D Fop~Fep #43T. Faa
MO 3IEED Fse LTV D,

F1ao~F5, 12DV, %%%%#ﬁno@&@msz_ﬁﬁt/4ﬂﬂ
MO G 2T T2 %ICE BT HRBREmBINTND, ZTORER, Faa
D 0.2%+% 5-EEOME 1 @f&“@ﬁﬁﬁ 3 75>ﬂ ?ﬁé Hﬁféébﬁﬂiﬁm oSy (Wra
EENTWS, FDIED, (KEICHBRE PR A R 3 5 2 ki
BT, %Mﬁ&(ﬁﬁfifﬂ%«“sﬁmﬁﬁ (E"Zﬂm FEEEE) 2B\ THERY)
BORGIZEE LZEAFITRDOONR oz &N TS

Fo. Fap XY Fea (12T, A REMERES 50 VCIZFREE L, 21 NH D
BeHHEITOTRICERFRT DN E SN TV D, ZTOMRE, AFE,
K, EEE (Feo DABIE) K OMMLIFFAOME ISV TR E O #
HAZBE U728 D 2 EITERD v oz & STV 5, Rk
FHIRAEIZB VT, FoOxtEEOHE 1 ITIRSEDOIEIEE. Fod 0.2%
B GREORE 1 IBICIEREMEOBEMBAT EROE K O Fay @ 0.5%8 550
HE 1 VIR R AR BE TT OREREREAT EEE DB BLens, W ihud
BERACB O THIEBERAEROBMIBO bR hoT2E STV D
7B, NS A O AERITHRIEL TS CRE ThH o2 & ézh‘(b\

3 Ny hOERIL20~24 mg ERE SN TWS Z E B,
3 [AEATEIE R A A e < L ZDORDOMARD AT REE & I L7 72 DB Ic e L EHH S T D,
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5. Kroes 513, KERICIEBWTY v B U AZEIER O ATEITEE
bemol- L Tnd (R4, 9, 117), K%P%pﬂﬁ/\&
L TCix, Kroes & Dtz ik L. Kuﬁ%ﬁxﬁﬂr ZBWTHYy o
BHITERKT 23t BBAMEEZET,) 1TERD 6oz L HIE L
77

(e) Homburger (1978) DT R 2 FRHER

(f

TIARC73 IZEB W T H 5 HEN TV 5 Homburger (1978) O#AIT K
UL, K8 D CD v v A (KHEMERES 25 PC) (it > B U
FU 2 (OTSA % 345 ppm &) »ofE LYy B Y > (0, 1,
5%) iR 2 FRRAHE G T 2RBAEmMIN TV D, 2i, HEH
B 6 MHRBIUUNIZIEE LB DWW TIIEE L 72 & STV 505, %
NS DOEFWNZOWTIIA LI SN TRV, ZORER, HIRIC
WTHEE N LT « 2REOT R TROERED R LY 12 IT_ELJL
DO TR « BEICOW T T IR FER IR E B W T, EET
VLR AR FE O FLEAB IR - FLEEIE SR D 21ED0, S IEE .
RIS . TR e OV BN S 7223, B D OF AR L xR
Ei?@%zhk@ﬁﬁ CHEREITRD NG hoTot SN TWb, 72, 5l

ﬁéﬁméht*ﬁnﬁnﬂﬁ@&ﬁﬁif X2 DEBEORAETRD b7
MoTol IR TWVDHH, Hi 1‘9&;&.&%@#5‘& IRENTHRN (B4,
95), IARC V—F% > 77 L—71F. BRBEEORENAR+HTHS
ZEERERLTVWD (BHA4), K%F%.ﬁﬁ/\}: L Tix. IARC V—=%
YT IN—T DR Y EE X ARBRAGEEZFHMEIC W RN b &
L7z,

) Fukushima 5 (1983) MY ™ RXxEK 20 AEREGER

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 % 7ppm &A) (0. 5%) & IREEE 5 (Fk} : xtFEEE Oriental MF,
58 Oriental M) L. #&5B345 0, 4, 8. 12, 16 i 20 A&
HEESICT 0% LR T HRIFRBRAEMIN T\ D, TOREE, KEIZ
BAGITE D bl ST\, %Eﬁ'iﬁa%ﬂﬁﬁ%ﬁfﬁ%ﬂﬂu\fcﬁ@
ﬁﬂfﬁi%ﬁ’]*ﬁﬁ BT, &5 12 BRI &R L& EH 1 Lok
PERAT B Eﬁﬁﬁﬁ/ﬁmﬂf HIVTZD, &Efﬁﬂ%# 16 1% K OY 20 #HZ I
e DHTEMEIR R ITZ0 D oz SR TW 5, #5BG 4, 12 X
1% 20 uzé@ﬂ%ﬂ)‘c*éﬂ%@[methyl SH] T X ¥ AR IE, Wb X HREE
EDOMTEMBD LNl INTWD (B4, 10 3), IARC
T =X 7 7 N—"T13, B E D7 T L OGREREA R 23 2
L CnWs (B4), REMFHAESE LT, TARC V— 3’\'/7 &
No—T DFa & 2% EHIT L. ARRBR G 2RI H W D 2l LT,

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

IARC73 2B\ TH A HEN TV 5 Prasado & Rai (1986) DO#R4s1z
LAuX, 6 @l ICR/Swiss ¥ 7 A (£EEMERESS- 10 P8) 12w Y >
(0. 500, 1,000. 1,500 mg/kg AHE/H) % 1 FEMERHERROKRE L
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TFHIZE BT ARBANERENTNWS, FORE., RFGHETERTHEE
Lt@%iﬁﬂotkéﬂfwé %ﬁ_omfm 1,500 mg/kg K E
| B B EREDOME TR E ORI D I WERIE R b, 2 R
HHIM 218 U TA LA TH & OB EME R S LTV 5, i, BUIRER,
i, PN, H. [BIRG. BN, MR, R ORI OV T O B R
IR BT, 1,600 mg/kg R E/ H B G-BEDOHED 5/10 VL, D 3/10

(ZHRR RO FLEANRE 2358 DAL, i~ L8O btz & ST
%, Prasado & Rai (%, FURMRFLEARIE ORAEIZHOWT, o U iZ

LXHEBEMERICEDLOTHY, TRIIEZE Y =R T 4 v 7 IR
MERERES L TV D EEZELTWDS (B4, 118), IARC V—=F
V7T N—T 1, R EE TN & BB OIS N R T
WZ E RN~ T RZEOM OB FE A T OFER 12 350 T HUR IR E
BOREFTHBRINTOROZ LEIRITL TS (B 4), RHEH
L LTUL, IARC UV —F 7 I N —T7 O 2 224 Sl L, AR
BRESAE 2 R DN 2 &k Ls,

(h) Frederick » (1989) M7y X _ERRERT - BEBL R A AER
TARC73 1ZBWTH 5 H &4 TW 5 Frederick & (1989) O¥#iEIZ &
L, 21~26 HigOEEF, BALB/cStCrlifC3H/Netr ~ 7 A (K EEME 96
~192JE) 225V T, K7 DOO~OREZZHE L, 2-AAF (0. 200 ppm)
Z 13 BRI ET 54 = o — g VEBEOAE D%, 2 IR
L.ZDHDOTaE—a VEBETYH Y U T U A (B 98%HE)
(0. 0.1, 0.5, 1.0, 5.0%) % 117 #HRENREEE 57 2 580 il < 41T
W5, EORER, 2-AAF LEXTREE (D) DT HRIL 2-AAF EALE
XTHREE (OFF) L b AEICEN>T2, 2-AAF LEHR 5 (D~@F)
TIE. oV o R T AOHEICEE L2 AFFOIEE RO
Nie & SNTWD, 2-AAF EALER 58 (©~WHE) OB I3 i
HIDLbINcErofz T g, fﬁﬁﬁ%%@ﬁ BT,
FEBERE I DR A1, 2-AAF HEALERE (O~ TIERED HvT, 2-AAF
m%ﬁf%ﬂ%ﬁ<@ﬁ)@2ﬂmﬂ&(u%&5ﬁ(@ﬁ)@3ﬂ%
VEIZA HNTIENTERD Lo Tz & STV b, BERED BT A% D 3
AEREG . 2-AAF LERE (D~ORE) KON 2-AAF HELERE (O~WOHE)
FNENOXEREL B EREE DRI TR TH -T2 & STV 5, ITlEE
BOIARIZONTEH, 2-AAF WERE (D~ORE) TxBREEL OIS S-
FEL HIT 17T~20%. 2-AAF MEALERE (O~WOH/E) TXRHREEL NG
MEEBITH~6%E . oY T N U LAORGITEE L2 A s
Nipnolz SN TnWb, LA EXD, Frederick Hix, B VU F b
U W~ AT BEER N A T e — a UERIZAR WSO L HEZR L
TW5, 2-AAF EALERE (O~ORE) THy U > N T AOHEIC
B L 7o — & — I O T RO (p=0.04) BAH LN, £ D
1F, 2-AAF WLEDOF I oo T Yy B U o F R U AOfEIZHE
H LU ZZEERAROEINIGRO ozt anTnsd, —FH, U
SREEFRAFLEN 2-AAF WEOFBEIZ b LT v ) o HEICHE
HLTAHALNTEESNTWD (B4, 119), IARC V—F%2 77
N—TVE, N — RO RS AT NGB L CHRFEAET D Z &R
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HMHBITWDZ &, FHEBMEPELL RN & —F—REEOW
SRAEMEIIEHT L L ELERL 0D (BR4), KEMFHES
ELT, oV MU UATw T AR - BT E— 3
TERIZ 72 & 95 Frederick & Oz & Lo, £/, AEMFHES
ELTIE, IARCU—F U 7 7 —F O A2 24 L& 2 . ARBRAH
NHEFY Yy B N T LAOREICE D N —REGENFEE I
7= & OFETRITITE S 720 &l L7,

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

Jic3 EILZE" A =vxm— g B PRIEHAH TaE—3 g B
(13 3E ) (2 JE ) (117 F8F)

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

® 96 xR xR BBV YT AB50%
@ 144 R PR Yo B VYT A 10%
192 ot opic! PV T YT A 0.5%
©® 192 *fHR xR YoV YT A0.1%
192 R *f IR it

(i) Torres de Mercau & (1997) MO~< ™ X 180 HRE&EER

Torres de Mercau & (1997) O#EHIZLNIX, 4 22 Hiind C3H v
A (B HEMERER- 5 V8) 2y Y o R A (0, 0.1%) % 180 HIH
IREER G 23BN Em I T\ 5, %@ﬁ’i% XHHRRE & kbl LT,
HREDOFERGW I R O E DR X [ERZ DR DT
Ehk&éhfwé(%%120);KEWﬁEAkLTi 2L DFE
BISERE, MEAEE, BREROFREN 5 TN &b Rl %
FHEIZ AW WS & e LT,

c. I\NLRAXRZ—

(a) Althoff 5 (1975) MD/NLRAZ—HERER
TIARC73 }e O FAS17 (28T 2 5 HIZ LAuiX, Althoff & (1975) |
S HUIDOIRHEL Y T2« T—)LT 2« NAAZ— (FKREMERES 30 PT)
ICMETRES A=Y U > (00 0.156, 0.312, 0.625, 1.25%069)
BAEHOKEET 2R EEmKL T\ 5D, T b U OSSR EEIX
0.156% &% 5-#£ T 44 mg/@¥<TH v | 1%%&5ﬁﬁmﬁsmg%%f%
o7& LTS, WERRFIREICB O TIE, MREEZ2 S haific
BRAT R OEBITED bNRhoToE LT 5, B LT EE y“
BEOFEFA L BRI OW T, XPHREEE B GHE L O TEN 2 AR
W8I ker%&%hé“le%otkawé(%%4
9), AEMFHAS L L TIL. Althoff 5D RfEAZ R L., A#RERIC
% NOAEL %, MERE & & 1A R D ¢ %if%512m6@&n@%
WiIH) &FEm L7z,

(b) Fukushima & (1983) M/\L AR AR —&FRE 20 BEZEEAER

36 FlERER (8 EMIRE) BT 2RKIMNETH-72L LTS,
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IARC73 I2B W T H e HEN T 5 Fukushima & (1983) O#RkEriz
X, 6O VT s T T NBAX =T T R
U h (B 99.5% : OTSA % 7ppm & F) (0. 5%) ZIREF#G (fid
£l . xHEEE Oriental MF, & 5-#f Oriental M) L. & 5-Bi#5 0, 4. 8.
12, 16 X% 20 BZ IS G58E 5 IC3 D% & %7 DB M 5406 S 41 C
W5, TORER, KEICELITRD SN hoTc s SN Tn5D, E&R
R BARREE D W 7 SRR R A IS B WD TR, BEREREAT BRI A
T AR K OVFLERR RS FRB T sk DR A TR D Hivie o7 & ST
5o M 4, 12 XX 20 BHEIC & & L& 51O BRSO
[methyl-3H] 7 X ¥ UAEFR R IX, Wb R E O TENPRD B
RholztEnTng (B4, 103), IARC V—F 77—
X, B DN RORBHIM AW L 2R LD (R
4), KHEMFHES L LT, IARC V—x 2 7 7 —F D4 %Y
EHlT L, AREBRAGEZ T W RN & & LT,

d. EILEY F

(a) Fukushima 5 (1983) @O EJLE v FRE 20 BARZEGER
TARC73 IZBW T H o 4T 5 Fukushima & (1983) O#H &I
LiE, 6 Hiimo Hartley E/Ey NIy B U - Y oA (M
99.5%:0TSA % 7 ppm & H) (0.5%) & IREEFE G- (fal £} : X} E#E Oriental
MF, #5#f Oriental M) L. #5846 0, 4, 8, 12, 16 XX 20 %
WGB3 o % LT ARFRBRNE/E N TV D, TOREE., 1A
FEIZOWTIE, BGRECEIMIMEH AR bz SnTnb, EERE
TFAMEE S AW R B R AR (I B W) TR, BB T R R B
TR N OFLIRAEERIBIE R DR A TR D ol L ST 5,
Fe5-BRE 4,12 XU 20 #1%1C & &% U= % G5 REDO FEMEEEE O [methyl-3H]
F IV UERRIE, TN LR E O CERED LT b S
nNTwnwg (B4, 103), IARC V—F 7 7 —71%, 8EN
I L RO AN E N EEREER LTS (B 4), AEM
FEES L LTUE, IARC U —F 0 7/ 7 —7 D2 22 Ll L, A
N A% T A 1] N o LAVA NP B

e. 1X
(a) Taylor 5 (1968) M4 X 11 h AREEER
FAS17 2BV TH 5 H X3 T 5 Taylor 5 (1968) D¥RAEIZ LA,
A X (FBE 4 D8) (ERIREE) 2BV Y oA (0, 656 mglkg
RE/H) Z# 6 H, 11 2»HAMERKIROBEE (FNEE) 3 536k
MIRE SN TND, ZOREER, #5846 6 7 HZLUFICR GO 1 L)
BEAIRE 2D | FEIZE ST, IR W TR T RIER® bt/ n
Sl ENTWS, 54 10 A RIE N HERGHE T ETORH 2 A
[, B GREO BN  2 TRIZ D 72 W ERE 23 5 372 23, SV,
BEHEL OEBEKEICEEITRO O NRhoTc L SNTWVWD, ZDIED,
RE, MEFmE (EHE, BmERE OSRIMERE) . kAT
BE (Ve ERAHENEREZEL N T = ) — VALK T X LA
2) . RIRA I ONTARIZENGE SR B OF R K& O BEAL R =R A IS BV T
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WERICHREIIZRD N N7 ENTW5S (BRI, 78), AH
PRt & LTk, B&5& TR 2 22 AR ?&’%ﬂﬁf LD BV TR
—fRARFE K W IO FMEE B IZ S BE ) w%n@#ot;&ﬁa\
HATRK T 5 m AT ifocb\&#éu%ﬁu AGRER T D &I
WHEEETHDL EEILNEN, AT 1 HEOAOREBETHL = &
e, KRERIZEIT D NOAEL Ol 21T 720> 7=,

(b) Kennedy 5 (1976) M4 X 16 BEREER
FAS17 IZBWTHEIHEIN T 5 Kennedy & (1976) O#AEIZ L
X, 4~5 A lOMIMmAE e — 7 VR (BEMERES 3 TT) 122\ T, %t
FREEDIZ, &5 (50 H) O L5 RIBEHRGHFLZHE L. 16 HE D&
HEITHOBBMNER SN TS, ZORE, (KEIZHOWTIE, OFEDHf
e Cak G 28 U7 BmE A" A o nzn, L0 &HEO@R LW
ORETIZA LN o722 &5, Kennedy Hid. Z OREHEINAH]
IZOWTHAEYFENEER Z K L72bDTHD & LTWD, MRFHIMRA
IZBWT, OFFO/ETHIMERE DO, OREDORE & OREO I T iR 1=
FEDEMB A BN EFEOHPPHNThH T SN TWD, mikEk
FLHREICEWNTC, TAB VAR T 7 X —BIHENOFEOME TN L,
OREORETHA L=, 2o T Kennedy 5%, K& 7228 Tix
7l IS —BMENRHE LW LD IEE R AW S S & Sk L
TbDTHDEHELTND, TOIFEN, —BIRE, B, RRE,
””Hﬂﬁg (FFlige, Blee, . ZBZrzs. O, MM, BB A OVHRR) I
UTﬁ&Uﬁfﬁn’ﬂ%%ﬁ’ﬁﬁﬁ b\f%ﬂigﬁ% TOEGIZEE LA
ﬂﬁ BOOLNRhoToInTWnWg (BRI, 94), AHEMFHAES L
L“C&i\ Kennedy &0 RfEEZY EE 2T, 7o, AEMHAES L L
T, AXARIT 1 HEOHRDOERTHL Z Lrb, ARBRICKIT D
NOAEL OFHii 21T 72> 72,

f. YL
(a) Coulston 5 (1975) RU McChesney 5 (1977) MH)L 79 H ARG ER
TARC73 TN FASIT IZHBW T H 5 H ST % Coulston & (1975)
X McChesney & (1977) OREIC ZAUX, 770 (S REMEREX
2~3 Jt) v h Y FY oAGD (0, 20, 100, 500 mgkg A/
A) %M 5 XX 6 A, 79 »HRBIER AL LI & &% 5B
FEhe SN TN D, ZORER, XTHREED 2 JL & O 581 1 VL3 531 [
PIZBETS L7728, & GHED 3 ILIC W TIE, FER DB E D¢ 512
272 < B Z BT Dl T b I M E ST RIS D 2 b 2 58
RinoTel SNTWD, BEHEOREIT, MR~ 20 KT 100
mg/kg (KE/HEGHECTRifE, 500 mg/kg A/ H B G-HERE CIMEZ R L
B, WIS EEREETII R oo SNTWD, ZDIED, —i%
WRE, MR, KA LFrme, REd LE) ., wEEE (B
figi S OEBL) W ONZE R M QYR BEAR AR 2ok A (iR, G B A OVEE )

7 RROI TS ) T 1) 9 RRy DD B1 00y b3 OTSA K 2.4ppm £GA L, H2 05 i3 OTSA
B 32ppm EHLTVEL SHTWS, R L. FuhUod b o AoBREIHIT S 2 O v ko BKGRET
COVWTIE, BRI Th B,
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THERE O BT ENE L= TR b o7 ShTnb (&
a4, 9, 121, 122), AEMFES L LTI, XRARICBIT S
NOAEL % . Mt & & IcAKRBR O HETH 5 500 mg/kg (KE/H &
S L 7=,

(b) Takayama 5 (1998) MDY JLAEERAER
TARC73 IZBWTH B H STV % Takayama & (1998) D5
Y, 7HEFVL A=A AR OT 7Y B RU WL (RFIREEE
10 VE R ONHE 6 DT, & 5 9 DT K OME 11 Pue®) 2y B U o R o
I (MEE 99%#) (0, 25 mg/kg (RE/H) Z# 5 H, AEZM 215
R 50 8haZ SN D £ TOEREICHIZY (103~283 72 A [H69) &
ﬁ&ﬁ?éﬁ%ﬂ%méhfwé Z ORGSR, HFBMBIOIZ D EAR
%Eﬁﬁfﬂ%ﬁﬁb\téﬂm BWTHRE (B, RE. BEDRORIE)
BAT ERRICBLIERRD b noT= & STV 5, FELED 1~2 4RI
7%7#»&0% 7 A P ORBEMERES 2 VCIZ- DUV THM L7 R
TIZBWTC, IR pH, RIEFBIE, RIZAH, RPDOFT R DL By
U LRV 2 OFRFEN NS IR OEINERE D HAVT, IR G 7o i
MO DO ERRITER D b o7 SR TWb, FDIED, G5
DHHL7T 7V FUYILORE 1 VCZE i, BloE 1 DLl IFEEFLER
FENRITE N OVE SEIBARIE, 7 H 7V O-E 1 PTICHARIR U o 7SRO FE A
BTN, Takayama HiX, 245 DEFIZOWT, BLEWIFE D
IR = —ORLERESCT ) — X —CTOHBFTHMICB N THEIZE SN
HFEHEOMETHLE LTS (B4, 12 3), Thorgeirsson ©
(1994) O RIHREIC LU, BEFRLE G 22 F 230 L 7o RF RIS
BOWTHEEHD 5 LT L2, BEOREITRD bRholo b S
hfwé Fio. BHEREOAEGFE 15 PLIZ oW T b EERA ORI
BOLNT, ZOMOEBOIELRD o7t EhTng (&
E'E 124), IARC V—F% 2770 —713. HELNLENVETHD
&L BE I D 7N T E ROV W RS TH D LR L
TWs (2l4), KEMFAES L L TiE, Takayama & & O
Thorgeirsson & D fAfiE % il Lz, — 5, KAEMFAES & L Tid. IARC
I—X 77 N—7 O E %Y & B 2 ARBRIZE VT NOAEL %3k
O HNE T & Hlr L7,

Q@ FHH
Yo ) RO (R1 (9H) 2R 29BmE L Lo iERS 5=
PR OIS AMEICBI T D RBRAAE & LT T O X S i d 5,

a. OTSA
FAS17 (28T 2 5 I XX, Stavric & (1973) 1L, Tisdel & (1974)
DR N O Taylor & Friedman (1974) OBk (Taylor & (1980) (2 K&
DEHEERE) IWBWTHEA S RF EROY DY F R U AR

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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OTSA Z#H KT 4,660 ppm A L CWEMELZZ &5, NRC
(1974) (2 X v, —HARITH = DRERITIBUN T I B AT R 0 5 A= 1
MZOTSA LA D TITRW ) E DRI N, (B9)

(a) Schmihl (1978) M5 v F&EEHER

TARC73 KO SIAR iIZBWTHAHIN TS Schmahl (1978) @
WA XIUX, 3 HED SD 7 v b (K EEMERES 38 IT) |2 OTSA (0,
20, 200 mg/kg (RE/H) ZAEICHTZ > TR ST 2550 Eit <
NTWn5b, TORER, —BIREMOMKEIZEE Thoto & S T3,
BB DOF 5B U 7= B OB IO o T2 as, U oo
PRI 203 s HEBE C 7/71 DG, 20 mg/kg R/ H 5 5-7#£ T 10/75 L, 200 mg/kg
RE/H & 58T 10/76 VL & X HRBE 2 5 S RERAR OB AER TH LN, E
MCED LS OV LIzE SNTWD, i, U U RN AE
L 72 B oD FR AV e R C 540 H T - 7= DIZxf L. 20 mglkg A/
H#&GRET 670 H, 200 mg/kg AE/HEGHTT7056 HTho7o & &
TW5, £z, AMFBEAIREET 0/71 P, 20 mg/kg KE/HFGHET
5/75 t, 200 mg/kg RNE/H B GHET 3/76 PLIZ A Hiv7=ns, HEMBAME
ITERD HNARNZ D, 2ROV T Schméahl 1ZTBRmE o512
B L 72 b OENHIEI CE RN E LTV 5D, BEESE IOV T, *t
R CTEDORAEILHA DN o728, 20 mg/kg K/ B $ 58 CIIFLEAE
fE7S 3/75 PLIZ 2 & 41, 200 mg/kg (AR EE/ A £ 5-HF TILFLEAME DS 4/76 LI,
JEDS 1/76 ICIZA BT & ST 5, Schmihl (%, ARBRICIHE W TR
D O AT BRSSO F AR IR R 2 BSOS CRI%E Th - 12
LTS (B4, 29, 125), SIAR TlE, FmFr—4#. #
BRE ORI, FERHER, BERCIEES A 5848 L 7= OMERI, e AR
DHEBEENAFHETH D Z LE0 L RRBROGEMEITHER LT
boOLInTWg (B2 9), KEMFAS L LTIL, SIAR TOH|Hr
e Ly ARBRBGE 2 FHcH W enwZ & & LT,

(b) Arnold 5 (1980) MZ v FZAWZHKIITHI-5KE (FB#E)
IARC73.FAS17 KU SIAR I2BW T H B H EN T4 Eikd Arnold
5 (1980) OHEIZLIUL, 32 Hilsd SD 7 v & (Fo) (FREMERES
50 Pt (250 mg/kg (RE/H +H b7 =7 A 1% 58ED A1 40 L,
ME 38 PL)) 1T OTSA (R#fi#% 100 ppm AiitigA) (0. 2.5, 25, 250
mg/kg KTE/H ., 250 mg/kg KE/H +HELT =7 A 1%) Z KK
G (BHEE) L., #5490 HRICAHEN CHEMEZ 1:1 C 1 MR
Bl L., iR, HPEEM OB 2T 142 8 £ TR 2k L7-%ic L %9
e b Eon i@ (F) (BREMERES 49~50 J0) IZ22WW T,
Atk 21 HICHBEFILIR, Fo L RRO PG Z #5127 Il F Tkt L 712 &
BT 22BN EmENTND, TORE, KEIZHOWTIE, Fo L0 Fy
® 250 mg/kg (KN E/ H &5 K O 250 mg/kg (A E/H +H{LT > E=7 A
1% 5% 5.5 O MERE T HIBR Y E D £ 51 BAEE L 788 NI 2358 0 H v, 2
RO D Z > TV ENT WD, FDIEN, AEfFER, —kiRnE,
MR PRI 2 OPRIRAEC 3T, BRI E O P 51 B L 72 B 1 3R8
DO oI ZNTW D, AIRRIELES CIEB & OB A A3 ER
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RENT=D, 7 4 v Z — % W T2 IR A8 OBIEE TIEERED Bl & O
PEICAE A D3GR B AL, fEA DRERESTIZ DWW T b BRI E D 5- 12 B
L7z —EDMHEFIIFRD bV oz & STV 5, EEIZ >V TE
SN TR B R AR W TiE, BRI 2 IEESRAE L LT,
BEVEREE (BEReRAT FRCALEENE) D34EN, Fo OXTREEOLE 1 VT, 2.5
mg/kg REE/H & G-REOHERES 1 PEX Y 250 mg/kg (RE/ H & G-HEO#E 1
PEAF NZ Fr @ 2.5 mglkg RE/ H 5 G-EEO/E 2 DTIZ A B L7203, Fo LY
Fi & bICHEMEEE (BEDERRAT LEE) ORAEITRO R oTc & S
TW5, ek, ARBICBOWTHWLNTZT v FOBERICHRBROFAT
BOLIRMMoToEINTWD (B4, 9, 29, 98), KEMHM
TR E LT, ARBEGEZ B8 L, BT LR LBAE OB A I H &
MR D T, HEITER L7221 TiEeneEE 265 2 L
5. ARBRSA TIZHBWT OTSA DOFEE KT 2 BEMEFE S AT
D BV T2 LI LT

(c) Hooson 5 (1980) M5 v b ZEXFSEMFEMNAFER

IARC73 iZB W T HaHEINTWD Eilkd Hooson ©» (1980) DRk
W2 AU, BERL Wistar 7~ b GePREREME 63 DT, &8 5-8E/E 50 PT) (2
DWNWT, &6 (66 H) OO~DEZHEL, MNU (0, K 1.5mg)

ZEFIKIERIE 0.15 mL & U CIRED T —T /Wi K 0 BN T~
HA = m— g VEBOED 2% 2EMO T nE— 3 VB
BEOE G- 2 HKIZEVITHRBR I NEmS N TS, £72, AR 1 O
f 6 D H%ZIT, BEFL Wistar 7 > & (BB 50 JT) 25\ T, &6 OO
~OEEZRE L, MNU (0, &K 1.5mg) O~ & FIRRICLE LT-
8 HEMN D 247 mE— g VERBEOR G ZIREIZ K 01T 5 RER 1T
NEfE SN TS, DT, OTSA D% 512 X 5R pH L5 ffh R,

e AR OBEIRE~OREITR D bl SNTWD, £z,
MNU AEFEICIBNT, OTSA OB GG LY 1) o OTSA
TR BEE U 7= BEE AT b B2 O T ak SRS O 58 A2 R O INIX R
Lol I TS, LLEX D Hooson 5%, OTSA IIAGERIZ
BWTEMRRSATeE—a AERHICEE Loz &b LT
5 (BEF4, 100), AFEMHESE LT, ARBRELZ 2R L.

ARSI TIZE W T OTSA OEGITERKT BB NA T v E—
a NERIEZ o 72 LW LT,

(d) B&E4E (1998) Do v FREERSSN - £BHRESHHEHER

SIAR IZEBW T HEIHSNTWAEAE (4KF) DRk 9 FERE b
EWVE RN AR R I L, 8 Bl SD T v b (KEEMEES 13
JE) 12, OTSA (0. 20. 100. 500 mg/kg KHE/H) %, M3 LT
RELHT 14 B, 2B 14 B R OB T4 14 B OFEF 42
H M. MES ok U CIEaREdAT 14 H & O 14 H W OB & #2 Tl
B3 HET (REEDMOZED SR> TEI OV IR 24 H
FEY H £ C) sl n&s (FNFEE) L, o HEmEzEE 4 A
2 & BT D a5 - AR AR N I ST\ b, &
DOFEF. 500 mg/kg RE/H F 5 FEOMED 3 LS L, 2 JEEAK &
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NTW5, —fRIREBIC oW TIE, 100 mgkg KHE/H LU EOF 5RO M
HEC B IS EENRD  OWEEANE S (B 5-Ba% 0 6) . it (&5-H/k$

WNG) HZoOBERRBDOoNEINTWS, KEIZOWTIEX, 100
mg/kg R/ H &GO TR G HNICEBEE R T 2 0F 5 KME, # T
YR K OB HNZARAE, 500 mg/kg K/ H & GREORECR G M 28 U

TAKAE, M CHR SN B N 2 £ D IMENE D bhiz & ST

%, MIEFHIBA BV TIL, 500 mg/kg A/ H 58 O 1T/ i
BOBMENRRD LN L SN TS, MiEAEFEHRE TIE, 20 mg/kg
KRE/HLUL EOBRGERHEORETT VA U ARAT 7 X —BIEMEOKAE, 100
mg/kg KHE/BLL EOEGHOBETHR I L AT 02— /LREO&EHE, 500
mg/kg RE/A G REO TR A RIRE KO y-GTP &0 EHE, A/G
b, 7 RUBEROYNY 7YY FRBEOMENFRED LN EIN TS,
PRSI, T B VR AT 7 X —BIEEOR T A F = L AT 1

— VIBE O EFIIRIRIMEREEIE TOBRIC LR 5N ETHY . £1-,
ANAKRCT I NEIZIET RUBREZIN T SEERRH 2 L0 b,

DRI K2 OV 0 95 BRAH AR A MO IC B W TR BRI B 5- D R B % 7

W29 2D HAV TR SRR E 23 BRSOV Z B IR 72

TEREFHIEAC R D IR NI AR e B % KT IR R IT B/ E T&E e &

LTW5, #REERICHOWVTIE, 100 mgkg A/ H UL EOBEGREO I
TR, B L OSSO EEOHEIN, M IO FE X E & O,

500 mg/kg RE/H &GO HECHFRRO M3 « #oxt i &8 & OV RO #axt
EEOHEM, METH, BIEL ORIB O EEOBMNRD bl & &

NTW5a, FHfTlE, 100 mgkg (KE/H L LD GO CHIROKS
Al BEOME R K O, MECRTIROIE R, o pE o2 O
FENCE A OMNE) ROV, 500 mgkg R/ H & SHEORET

JB O REI, EhgD U > e R, IO R s L OV H i Uo%E | i
THAg O Al Il ORERRIF S & OWE IRt s, BIRO/NEAL TR &

Nz & ST\, JREREFEIRAEICB VTR, 20 mgkg K/ H LA

L OBGREORE TR IRME LRz O IRt/ IME DT AR O B FE Jo OFRFE D

M, 100 mg/kg RE/H LL_EO$ 5RO MERE RN 2702 0 i

FREAE 2 Lo/ NER O EOFHIIE R, 500 mg/kg A/ H&G5EEOME
TILAMED KA e OSIRIRE . BIAR O ZEHE, MR O RHE( L, KR
K O N I2 1B DN M AR g E D i R ER 2 S e W 358 0 vz &

ENTWD, ZOZ ENLREBRYEIL, IFEEEMIITFIEIEK % X

L7 THY, BEFENH-T-EEZE LTS, LLEXD, HBr

M EI L HEICOWTITRBEERICT VA VR AT 7 2 —PIEEOKE

M OV PRAIE R DIFER M/ IME DFE L DHETRN - LT Z L v b | AR

BRICEBIT A EHRGHIEIZHR D NOAEL 2RO A Z ENRTER0nE L,

MELZ DWW THIATBR T I 1T D iE & G- #1242 5 NOAEL % 20 mg/kg
RKE/HE LTS (BE29,. 126), —JF. SIAR IcBW ik,

T v MCHRLNEBIROZLICOWTHET v NEAD o277 ) >

DERBICLAbDEEZLND E LT, ARBRICKBIT 5 KIERSE=MEIC

£%% NOAEL % it & 12 20 mg/kg (AE/H L LT\ % (B2 9),

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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ARBMFHES & LT, BEOEEGRHIIA LIV BIRME B Ot
IMEDBEIMZONWT, a2, 787 U 2k DD THh D alREME A SR &
NHN, BEEGFHINTWARWEDEE 2 KRBRICBIT 5 1HEICR D
NOAEL Z#X Kb 2D Z LIZTE 220 &l L 7=,

(e) EA&AE (2000) ®F v k28 HEIRERSSMHRAR

JEAE () DR 11 4B BEAAAL S 2 M Ut R KR,
5 WD SD 7 v b (B HEMERES 5~10 PL) 12 OTSA (0. 4. 20,
100 mg/kg RE/H) % 28 HEIKEEHIZ D &L (HANFE) L7k,
St PREE K TN 100 mg/kg REE/ H BEG-HEIC DT 14 H o [EIE #ART 2 3%
% 28 HEIKE®RGHEHRBRAEH SN WD, T O, BEHIFH
K ONEHEHAR ST L728id o2 & STV 5, —iRIRFEIC D
WL, 100 mg/kg ARE/ A GREOMMEIC T 5B 4G T~10 A% LA
I 218 U CTH &L 15~20 %% P OVEBMEAR T 237 H AU 72 23
WIS ERER 2 B # £ ClziZmEiE LziE)y, 100 mg/kg (AHE/H
HREORE 1 VCIC i 5-BAdE 15 B % LUEWHE L CIEEMLZE N A b iz
EENTWD, WA FHRA IV TIE, 100 mgke A/ H 5
HEORE TR IRME B2 DIt/ MR DT L DS FE R FHIIC A B TIiER 0y
DHENMEAICH - 72 & TV D, HFERM/IMEOIERIE, T~ NEA
D agy 7 27V VSN RANE ERIZED A ENFREEYE & L CBIER
SNDHBGTH 50, AEAGITZEEBIFE THRICB W T O 5Him
NI B, BEF IR XA EEMIIA LTI R hoTz &N TV 5,
ZOIE, RE, BEE, MRFIRE, ikElrimtas (TAuY
HRAT 7 2 —BIEMHIZZBITRD 5T, IRIRE R VG E B
IZOWT, R E OG5 ICEE L2 EBIGRD b oL ST
W5, DLEX Y BB Y AL, 100 mg/kg KRE/H 5RO MK T2
5 AU 72 PRE M OGBS 0 QNS 1T A & AU 7= BIRMAE b Bz o fif- B
IIMEDTERL DO HENIIE R 2 F8lo . ARRBRICEIT D NOAEL Z ML & i
20mg/kg KE/HE LTS (12 7), AEMFARES L LT, &
B D EELZER L, ARBRIZEITH NOAEL Ak L £ 20
mg/kg KE/H & FHE L 7=,

(f) EX4E (2000) OF v FEZETES MR
JEAE (M) DR 11 45 B BEAA L P 22 e Rt SR Ko,
9 kD SD 7 v b (KEEMEMES 13 PE) (2, OTSA (0, 4, 20, 100 mg/kg
REE/H) %, HECKE U CIEacheaT 14 B, AREHARTI T 14 H R &K O3
BOHAMAE T 1% 19 HIM OFF 47 B, MEICXT U CIIARhLRT 14 H & O
14 B ORI Z & THE 3 HE T (B 2IHOFRD b v/ n
ST OWTITAENE 26 HAEY H £C) @il oS (B NHE)
T 510 5 AR N FE i ST\ D, T ORE R, JET L X ITas%
SNTEMT 2ol s STV D, —IRERIZ OV TIL, 100 mg/kg
IR/ A I 58 O MERE C Uil o ONEBMER T 235 & 5% — 1w MEIic A 6
7o, AP 4 B DINICIEEIE Lz & STV 5, IREIZ DWW T,
100 mg/kg A/ AREGRHEOHETIFITEHRGHIM 4@ U B EEK T %
FED 72 WEDINENS] M T8 G- HNARAE L OGN R—BO bl & &
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NTWD, ZDIED, 25E EEIW ONTHIH M OVE BUEAR SRR 2B 0
T, BB OB GICEE L2 biTBO bR holc L STV DS
PLbEXy BB YL, ARRBRIC ié}ifﬁi‘x@ﬂ IR 5 NOAEL
Z s S H12 20 mg/kg (AHE/AH & LTW5 (BR1 28) ., AEMHA
& LTI, 100 mg/kg K/ H & 5RO CBIRME LR IZAFIRME/
ROTERED I O o T Z LB R > 7oy, B Y EHE DB L%
fﬁﬁﬁﬁﬁﬁﬁﬁﬁéNWEL%M%&NZ%m@@WEWkﬁﬁ

L7,

b. PTSA
(a) BEX4E (1992) v FREERSSH - £FERESHHEHER
JEAZE (4IF) DR 3 EE%EJEWK%!F@%%@ ME SRR 2 iR
8 Wi SD 7 v b (K EEMEES 13 PT) (2, PTSA (0, 120, 300, 750
mg/kg REE/H) %, BEZxF L CIEARECAT 14 B, ZBECHIRH 14 B
KOS HARIAA T 1% 14 HREOFF 42 B, #ECx L CEshLaT 14 B H
KU ER 14 HMOZEHM 2 CHE 3 H £ Tl n&s (H N
B) L. Bon-REWMEE 4 B & & A EREEN - A3tk
ORI STV D, TORER, B L XTUhask s -
MXieolz & S TW5D, —BIRBIZ DWW T, 120 mg/kg KH/H
VL b GREOMERE THTE, 750 mg/keg AH/H GO R THIEIR S
DFH KO 2 BIZ—@\EOMRNBRD b E SN TW5, KEICS
WTIE. 300 mg/kg AR/ A LL O BEGREDME TR T OB AT SR
T A& AE O BN & OV itz ORME, 750 mg/kg K/ H R GHEORET
W OBEE R T 2 18 5 BEANNH & OVt G- 208 U 72 AKfE, i1
THEARIAR P OBEFEAX T 2 £ 2 IMER RO bz & ST, Mk
FRRRAIC VT, 300 mg/kg RE/H UL EOBGREORE T H i EREL
DWW ENRD HiLTe & STV 5, MRAELFRIRAEIZIB VL TIE, 300
mg/kg (RE/H L EORGREORECTIRFEZE O ERGFIINOH B
I0LCAST M K O R RE O 5. 750 mg/kg K/ H & 5-FE DT ALT
EHEO LA LAY U LAREOKRTFNRRBDOONZEINTWND, d3vEHE
BT, 300 mg/kg RHE/H LL L OG- DGR O At B B D Bl
R O st BB O FEM ., 750 mg/kg ARE/ H BGRED k0 B i
&Uﬁ%@ﬁﬂﬁi@ﬁmi@ T Ji o Sk B B A R A A3 A S
e SR TWD, FITlE., 300 mgkg AE/H LI EOEGEEOME Tl
IRDIBAE. 750 mg/kg (RHE/ H & G5HEORETIHIRO R A3 b
EEINTWD, FFREMERFEMEICBW L, 120 mgkg KE/H L E
DOFGFEDOIETREE KGR b R g o0 JEJE K ONRIBE, b R [ A o /K e Kz
OSHERRIR T DN i, KSR OO 246 S ORERlR O Jir b e CREDE DG
fBE b 12 Jeg oD JJEE Ky OGRS A g o iR . 300 mg/kg AREE/H LA B
BHREOMECRIRDOIEVIEBENARO G- S TnWb, BlkXy, &
BRAY 13 ARBRIC B T o KIEHR 53R 5 NOAEL %k & 12
120 mg/kg AE/HZ FRIZHETHDH E LTS (M1 2 9) 2&%‘
A s & LT, fBREYEOZ R L ZR L., ARBRIC
NOAEL # Ml & 12 120 mg/kg K/ H % T B 5 & & 24 Lto

84



C.

OSBA

(a) Kennedy 5 (1976) M5 v b+ 13 EREER

FASI7 IZBW T HEIHEIN TS kD Kennedy o (1976) O#HiE
WZEAUE, BERL SD 7 v b (B HMEES 10 8) (I22oWW T, *HREEDIX
2, &5 (50 H) O X9 RiREEER G ARE L, 13 WO %217T 9
AR ER SN TV D, ZORER, OFFORE 1 LA kb 2 IZFET LT
N ZAVUIMER SR L D b D L HES LTS, ZDIEN, Ot
. —BeRHE. RE, BfE, MRFIMRAE, WA (e, IR
A, #REEE (T, B, PR, Asras, Ol OUN) 3 ONZHIR
o OV B PRI A 12 W TRV E O F 51T B L 7= 2R
Loz EnTn5b, LIEX Y, Kennedy &, 7 IEAR
iy LTHELE OSBAIC L Dt — NiZIFE A 7o Efim L
TWD (B9, 94), KEMFAS L L TIEL, Kennedy b DO
TR L, o U CEOMRHY IR M & L To OSBA I L 5wt
AN — R0 E I L7,

(b) Kennedy 5 (1976) M4 X 16 B ER

FAS17TIZEBWTHEIHENTWD Eikd Kennedy & (1976) Dy
XA, 4~5 DHEORIMLEE E— 7 VR (B REMEES 3 ) (12o0
T, XHREEDIED, £S5 (0 H) O L9 RREARGREAREL., 16 #
MO EZITHIRBAEENTND, TOFE., KEIZOWTIX, @
HEOMEREC el 5 MM 218 U=kl ns o nzn, LEeHE0®
BN OO TIXA LN o722 L5, Kennedy Hid, Z OKEE
IMPHENZ O TEYFRIEE Z KM L7 THhH L LTW5, MiEF
IRRAIZ BN T, QB K O O@FEOIET A M ERB OB 2 & T2 3 IEH
BEOHHNTH -T2 L SNTWD, MEEILFERIREIZIBWNT, TV h
VRAT 7 Z—VIEENOBEOHETHI L7228, Z 2o T Kennedy
HlE, RERZBTIT L, —BERALNRNT b IER AW T
AR ZRMR L7 bDTHD EHEL TWD, TDIEN, OFFZE D,
—BOIRRE, BEIE, JREA, SvEEE (. BhE, M, A, D
figde, M. IR A OVFRRAR) 30 DN K OV B R A L 2 38 U Tk
BRE OB L2 Z{RITRB O biie oo L S Tnd, LLEX
V. Kennedy 513, R I AHE LTA U7z OSBA I X 5 EME
A= RFEFEALERNERERL TS (BRI, 94), AFEMFHE
=& LTE, Kennedy b DOfama i L. o B U O %
Rt & LToD OSBA IZ L BV — RidZauw & L7,

. CBSA R U CBSA- NH4

(a

) Kennedy 5 (1976) ® 3w b+ 13 EHEEGER

FAS17 IZBW T H B HEN TS LRk Kennedy & (1976) D #fis
&AL, BEAL SD 7 v b (B HEMERESR 10 PT) 12D\ T, xfRREED X
72, &5 (B0 H) O X9 iR G AsE L, 13 WO EG-%217 9
AR ER SN T WD, ZORER, OFFORE 1 LA kb 2 IZFET LT
D, ZAVUEMERERESIC K D b D L HEE SN TV D, IMIERFIREICE
W, @FEOIETAHIMERB DI A SN IEFEORENTSH - 72
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EINTWD, ZDIED, —RAE, (RE, B E, kA TR A,
PRIGA, #E R (T, Bl MR, AfEds. Ol OK) I NS
Fie Mo OVpi BRSO A S dB W TR O #5512 Bl U 72 28R GER

Do holcl N TVW5D, LLEX Y, Kennedy &%, M i
FHiy & L THELT 0CBSA-NHIZ L 2 @mENTF— R LA RN
LTS (B9, 94), AEMFIAS L L TiE, Kennedy 5
Dftmmz e L, o U VHEORB XTI M E LTo

0 CBSA-NH4 (2 £ B 5 — RidZan &l L7,

(b) Kennedy 5 (1976) M4 X 16 B ER

FASI7TIZBW T HEIHEN TS Eikd Kennedy & (1976) DO#HiE
2L UL, 4~5 D AIOMMTE e — 7 VR (S REMERES 3 T) (2o
T, XMEFEDIZ), £S5 (B0 H) OX ) RREEKGREAZHEL, 168
MOEEE2ITH>RBNERINTND, FORE., (KEIZHOWTIE, @
BEOMERECAR GBI 218 U2 IR A A 5 z=2, Lo sHEO®
BN OO TIZALNR o722 6, Kennedy H 1%, Z OREHY
MENZ SN TEMFERI R Z KM L7t DO ThbH & LTW5D, Mk
FIRRAIZ IV T, ©FEOIET B L ERE OB AN A3 F 5 AU 72 23 1E 5 il 0 i B
NThHolzt I TS, MERAENFIREICBWNT, 7LV KRR
7 X —BIEMENRO@REDORETHEIN L7223, 22>V T Kennedy 513,
REBEATIEHLRLS, —HERA LN LG IER R AEYFIIEE)
ARMLIEZLDOTHDL EHELTWD, FDIEN. Q2 EH, —iRik
fe, HEE, RRE., svEEE (I, B, P, A7Eds. O 0K,
Bl R OVFRRAR) S ONC R M QYR BEAAR 2R I B W TR o
BHACEE L 22T ootz s Tnb, BLEXD,
Kennedy 5%, ) 3R #iy & L TAE Lz o CBSA-NH, IZ L 57
PN —RITIFEAERZVERRL TS (BRI, 94), KEMH
#e L LTE, Kennedy b Oftama aie L. o U EHOREH X
WIARHY) & L TD o CBSA-NH4 (2 X D @MY — RidZp v ST L 7=,

e. BIT
(a) EPALEa— (1993) TMZ v bk 90 HREIGER
EFSA B2 3z VERE (2006) ([ZBW T HEN/ZEPA L E 22—
(1993) ONFIZXIUX, 7~ FMEER (SBEHERES 12 PC) (2 BIT (0,
200, 900, 4,000 ppm) % 90 HFIREFEE G35 alBk 03 i ST 5,
WH Oy T ) —I2 X > THRELOBENM TSR, BERNIcE
XD HPTRIE, Q) 900 ppm LL EOEEFEOIEKL Y 4,000 ppm £ 57
DOMETFRD BT 5 HAR 2 1@ U 7= R 5 o E N 0Nz (i) 4,000 ppm %
HGREOMERE (W0 11/12 P8) (1258 Sz a8 BB O T H
5HEINTUVD, 900 ppm FEGEEZOWTIL, BII'E OIBEKITERD Hi
PRI TN, FIRIC B WD CH-ERES: 1 PEICEE RO IBE R A bl & S
TW5,EPA L E 2 — DO Cix, ARERICE 1T 5 NOEL 13/ T 200 ppm
(15.3 mg/kg IAE/HFHY) . HET 900 ppm (78 mg/kg (AE/HFHY) &
INTWD (BH17), AEMFHAES E LTX, EPA U E 2 —0OkEqR
e L, REOEE 2 12, AFERIZEH 1T 5 NOAEL % /T 200 ppm
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(15.3 mg/kg IAE/HFHY) . HET 900 ppm (78 mg/kg (AE/HFHY) &
P L 72,

(b) SCCNFP (2004) ™3 + 28 HREIKER

EFSA #5$x L E 7E (2006) I2BW T H 5 & Tuvv% SCCNFP

(2004) OWHEEIZ L E, Wistar 7 v b (KHEMEES 6 PT) 12 BIT

(BIT & LTO., 12.63, 37.89, 113.67 mg/kg {AHE/H) % 28 HFH1E
sl D& h (BNIRE) 723k (OECD TG407) M 3EHE STV
Lo TORER, —MRIRBEIZSWTIX, 1138.67 mg/kg RE/ B % 5-BE DI
OB CHRE 17 H LR D 2 PLTHR 5 20 H IERICHERE O & 5-
(ZBEE U7 REEDSFE O HALTe s, FIEHNZITFE D b oo 2 &y
5. ZOFREEIZAHIEDENTHD Z EIURIEIN TS, (KEIZOWN
TI, 113.67 mg/kg K&/ A HREORET, #5238 LI HINH]
FIE N2 580 v, ETH G 4~6 BITIRE RO bivic & &
LTW5, 37.89 mg/kg RE/H &G/ (MEHEOXBIZ L) IZRTE OWRE
MBI, FRME ORIPIC L DL EZ N0, SRR DMt
BHRECHTE OREBIIZRD bR otz S TW5b, TDIED, EEE
&, MK FRRE, MR LFRIRE, MRER~OFEITROBAE,
BB NS K OB BARAR 2 RS 2 R W) TR 0 8 512 B
H L7 TBO b7 & Tunb, SCCNFP #fEETIE,
KRB F 1T 5 NOAEL (MERED X7 L) 13 12.63 mg/kg {KE/H T
boHrEINTWS (BH1 7, 70), KEMFEESLE L UL, RE CR
INFR) BWERT D Z LN TERWA, SCCNFP D& ETOR M % &
L., ARBRIZEIT 5 NOAEL % ik & 12 12.63 mg/kg KE/H & FF
i L7z,

(c) SCCNFP (2004) ®Z v bk 90 BREEER
EFSA Bl %31 L& 73E (2006) (2B W T H 5 H & TWv% SCCNFP
(2004) OWAEEIZ I X, Wistar 7 v b (FSREMEHES 10 P8) (2 BIT
(BIT & LTO, 842, 25.26, 63.15 mg/kg {KHE/H) % 90 H M KIER
fig O s (BNEE) 7238 (OECD TG408) 2%k ST\ 5,
ZOFER FBEEIC OV T, 25.26 mg/kg A/ H DL OB GREO MK
W 63.15 mg/kg RH/HEGHEOBETR TARO LN E STV D,
R K OYF AR M 12 BV T, 25.26 mg/kg AT/ H £ 5.8 (M
DR L) OF &L LTRIBICHENBD bz SN TEYD ., #iR
WMEOERGICEELTZLOTHLIR MO LD EEZX LN TND, WV
TR E ORI L DB DL SN TWD, ZDIED, —ixiREe,
RE, MRFRIRAE, MEAEFIRE, B, MR ~DFEIC
1R DA N NERE BEEICBW THBRYE OB 512 B L 7= 2 (biEi
bAphotz b &N Tn5b, SCCNFP #FETIL, ARBRIZKIT 5
NOAEL (MO XB]72 L) 1% 8.42 mg/kg KE/H THHLEENTWD
(BR1 7, 70), KEMFEESL L UL, FE CRAR) 2ERT
52 ENTERVMN, SCONFP O#HEETOR M Z ZR L, ARBrIC
BT 5 NOAEL % M & 412 8.42 mg/kg A/ H & FFAf L 7=,
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f.

MA

(a) Hagan 5 (1967) M5 v b 13 @MGER

FAS56 (2B WTH B H XN T % Hagan 5 (1967) DA IC L,
BfEFL Osborne-Mendel 7 v b (F-BEMEMES- 10 PT) (2 MA (0. 0.1, 1% ;
0. 50. 500 mg/kg RE/HAY) % 13 HRENREIHR G928 I S
NTWD, EORER, —BeRiE, KRE, BEFE, KPR A DN
T S OV BRAR AR 7O R A I 3B W TR E O ¢ 51T BEE L 70 22 B I RE
DoNEMhoTE SN TWD (B7 1, 130), JECFA 1L, Ailbi
IZ81F 5 NOEL # 1% (500 mg/kg (AHE/HFHY) L TWD (BT
1), AEFAFHAES L LTid., JECFA Ofmmi 2l L. ARBRICBIT 5
NOAEL %, Wl E HICARBROREHETH S 1% (500 mg/kg (ARH/
H) &FHMImL7-,

(b) Dow (1967) MZw b 115 HREIFER

FAS14 (BT 55 HIc XX, Dow (1967) (%, BERLT v b (558f
MERESS 10 PT) (2 MA (0. 0.3, 1% ;9 0, 150~300. 500~1,000 mg/kg
RE/HAEY) 4 1156 HMREER 5T 23 BRA i L T\ 5, £ DR,
1% 512 3 W THIEEE & & OV I EE & o S B QNS B I O 18 70 #H.
WMEMBEDRTBD L= LTWD, TOIEh, AFR, —BIRE, K
., MIEFRIRE L OSFRR I B W TR E O P 5\ B L 7= 5 e 2
RO bR o2 LTS, JECFA 1%, ARBRIZEKIT S NOAEL
% 0.3% (150~300 mg/kg (AE/HAHY) L LTWD (B3 0), A
s & LTk, JECFA Offima B8 L, ARBRIZEBIT 5 NOAEL
Z M L H12 0.3% (150~300 mg/kg {KE/H) & 7 L 7=,

(c) DHEW (1978) 5w bk 78 BRI (%)

BB LIABRTHLHOTEET —F ThHHH, FASI4 ITBW
THHEIA S TVWSD DHEW (1978) Oo#iEIz LivE, F344 7 v b (%
FEMERES 85 P8) 12T > M7 =Ll (0, 1.5, 3.0%) % 78 MMIREI#
H4 23BN i ST D, OFER, TSR AORINIED ST,
BRI E O PGB L FEEBMERA SR b holz & LT
Do — 7. WERME O EIC R U7z O < B AR BB ININE 2 2 B
T, AFRELEO—IREBICEF IR DN hoToE &N TWD,
DHEW (%, ARBRSEAM FICBWTT > b7 = VERICE D AT 20 &
fem L CWD (B30, 131), AHEMFHAES L LTiZ, DHEW ©
M R L, KRB TICBWTT v b7 = vBoKRE IR LT
FENAMEITRO S o7 L7,

(d) Stoner & (1973) MY R 24 BREEER (&)

RATRGICLD2HBRTIIRVDOTEE T —F Th D08, FAS14 T8
WTHEIHEN TS Stoner & (1973) OHEIZ LAUL, 6~8 o
A/He ~ 7 Z (A HEME 20 PT) (2 MA (%5 H &R At 5 0,2,250,
11,200 mg/kg AH) Z# 3 [\, 24 MHIAEMERENE G- L, MiomEii
TR AEFEZIT OB T SN T\ D, ZORFR, I D ES D
FEAROBNIILRD HALT, Stoner Hix, AFBSEM T2\ T MA
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D HAZ K B MEERADOEIMIED biviehro7-L LTW5 (2R3
0. 132), AKEMFHAS L L TIL, Stoner b DOfhima il L, Ak
BRSAE FICB W T MA OB GITER U 72 FilEE 7S 2L OB INX e - 72
EHIET L7,

(e) DHEW (1978) M~y R 78 @& (%)
MGWE IR THLDOTEET —X ThH D), FASI4 (2B
THel A TWD DHEW (1978) ORIz LiuiX, B6C3F, ~ 7 A
(ZREMERES 35 J8) (27 > b7 =L (0. 2.5. 5.0%) % 78 MR
G HRBRMAEMINTWD, ZORR, BERAEOHEMNTFED S
AUT, R O # G5B L ISR A DR Lo o b &
NTWD, —F, #BRWE OG5 L7 2 < A7 R HE NN A3
ﬁ%mtﬁ\$T4&U ARREIC B XD b hoTzt &R Ty
5 DHEW (%, KBS TIZBWTT v b7 = VBRI N AR
CHERLTWAS (B30, 131), AEMHAES L LTIL,. DHEW
7f"—k ;:L’IEﬁub zlgnﬁ%ﬁ*ﬁ:—l:‘ V\VC‘Y/]\7%/I/E&@&5‘ EL
ToE M AMEITERD B 7= LI LT,

@ HHEFT LU OLEICKDi#ET Y MERER (%)
FOMOERERET N U U LIEIC K DHET v SRS A O 1E I
DWTHRE L7 BkigE s LTUTO XS @End 5,

a. JTUBFRYDL

Fukushima © (1986) O#&IC KX, 6 #lmo F344 7 v b (K8
I 20~25 %) 2 BBN (0, 0.05%) % 4 BHRE#OKEGTLHM==—
a VEMEOWEDKRIZ, 72T R A (00 5% ; 0. 2,500 mg/kg
KE/H®) Z7ne— g BT 32 BRNRAR 59 2 B3
ARBRDNEfE STV 5D, EOREFR, Ff (B (28T, BBN ALE
REFRFEIZIEE I/ NS VWHZA, BBN ALE 7 Ut b Y o AREHREC KX
IR DFAEN LI, fAITRD bR oTcE SN TWD, W
AR RAICB W TIE, BBN @& = @) N U o AR GREOREME
JERE O FLEEIR S E BT . FLEAME K OViE D8 A4 28 % OMiE 5 BBN AL
SREEL D b FEEICHEIMLZE SN TS, —J. BBN #ALE 7 = R
TRV U AEGRICERREORE TR D Nl SN Tn5, £
7o, Bk 6 Wino F344 7 > b (BEEMES L) (27 = U oA (0,
5%) % 16 BFREER G T 2B N I ST\ b, TORE, &5 4,
8 KN 16 M TORBEDNTIUIBWN T HHRERETIR pH O LR, V>
e~ VR LT =T LEROERME IR T U T LR & O
NERD ST RO AN T A F U RN~ TR T IA T

BT e o 7= & S Cuvd, Fukushima S, ARBRICEBW TR
%ht7i/&fk)ﬁb ié%%%ﬂh7m%~v§/¢ﬁiﬁpH
FE RFAEEAERMLOIRF T U T A A URENRBR L TV D EHEE
LTWs (1 3 3), AREMFHES L L ClX. Fukushima b O
TR L, AR Tl W T =@ NV v L0 GICEIKRT 5Bt
BB 7TaeT—a U MERABRH -T2 & LT,
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b. JILZAZIVEEF )DL

de Groot » (1988) DRIz L., BEF Wistar 7 v b (%81 10
JE) (ZoWT, REEDIED, X I VT R UL 6%, ZZ
VER—T N Y U A 6%+ IRIEKFET R UL 1.6%, FVE I UEE—TF R
U A 6% AT =T A 1.0% UTIREEKE D U T A 2.5% % IREFR -
TOHHEZRE L, BY_— AR I B A o _— AR AR 2 VT
13 WML 21T ) RBRNFEfm SN TWD, FOREE, BT ERGEE
RDFERIL, B — A AEHRATIC X A XRIREET 2/10 T, v H 2
Me—F R UL 6%EGHTAI0EK O NVEZ I VEE—F ) 7 A 6%+
IREEKFZET R U 7 A 1.6%RGHET2/10 I THo7=Dizxt L, 78 VAL
FIThH DIREEKFE T U T A 2.5%H5-FET 7/10 VL & A ZE /2NN il
FEINnNTWA, —J., A v _R—ARAEEHREIIC LA 7 & I Uk
—F MU UL 6%HEGEETIE 1/10 B, 2N LIS OB G TIIWT v d 0/10
IETHoTe, B, BEA o _X—AELEFEHREE B G REO IR pH 13, &Y
NR— ZFABHEAIR R L 0 B o722 & D B — 2 I B A
PAR—AFAEEL LD bIREIERL AL GATWWEEEN TS, F,
BIEEEFL Wistar 7 v b (FHERE 10 [8) (ZREEKFE T Y 7 4 (0, 5%) &
B AS— AR NI B A o _— ABLA R VT 13 R 57
LN IR SN TWD, ORGSR, BWBAT EEORERORARIT, 7
YA o _R— AR A AEHR AR 5 /E T 6/10 VT, W~ — R iR A 5 7f
T 10/10 Ji& | BEFICHEEREMEIBDONZE SN TWD, UEXD
de Groot H I3, il DERYEIE N T V A2 EETHZ LI LY T v MEME
T ERBEREFERERTH I ENTEL EERLTOND (BE134), K
HFHA S & L CiE, de Groot & DfEim % &t L. BEIOBRIE R NT A
DOEAIEIZE Y 7 v NEMBAT ERGRERZFRET 5 Z LB TX 5 Ll
L7,

c. ANIEEF LY L

Otoshi & (1993) O LAUX, 6 BHlisd F344 7 v b (BBN L&
AFERE 16 PC, BBN #EALESFEME 8 L) (2 BBN (0. 0.05%) % 4 H[MEK
KEGTHA =V o— 3 VEBOLEOHRIZ, aTEE, a7 b
VoA iZa s+ ) oA (0, 5% ; 0. 2,500 mg/kg {KE/H®)
7 ae—v 3 VBT 32 IR 57D B MR DR 23 AU e B N 5E
MESIVTWD, ZORER, &K THR (&5 36 %) DK pH X,
BBN XL sk FERE & OV BBN ALE 27 BB 515 C 6.69 £ (0 6.03 Th - 7=
DIZxt L .BBN L& a7 gt R U o ARG L O BBN ALE =7 i
TR U D LARGRETIZ8.06 X118.16 LIFIFFREEEDEMETH - 7223, R
F h U T APEEE 229 mEq/L O 335 mEq/L & BBN AL =~ fig —
NU U ABERECHEIFEMICHERIZE -T2 ST 5, BBN fEALE
BRI RIS IR 2 (RLERIRAS HRRAE A Rk) M OV RS (FLEAME & OVE)
OREITRD LN o7275, BBN AEa Vet b U o AGFER O
BBN L& a7 " b U o A GRECIIRIESER A & OV RS o
FARE MEENA BN LT & STV 5D, BERER DO FAERICHOU
TIE.BBNLE =2 7T N U A G5HE BBN LE2 NI RV
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U LAFGREE DR TERALN -T2, BBN LEa T~ K
U AP REOREBIES: OF mAEIL BBN L@ T i N U U ABRGEED
FNEVLEFEICKRE oSN TWVWD, ZOBERERERmAEIZ OV T
X, TR U AEEREEOBREENEO b STV S, Otoshi 6
%, IR pH D [E— DM T Tk, BEREEOHEKIZIRF T MU 7 AREEIC
BT 5L LTS (21 35), AREMIAS L L TiX, Otoshi 5D
ftiam s sere L, BEREIES O KIZIRF T F U o AREEIZBE T 2 & flEr L
77

® rUTEI7UER~A Y F—ILEEBF M

IARC73 BiFs5HICLX, Sims & Renwick (1983) 1%, & SD &

oo BB YT R U A (0~10% ; 0~5,000 mafke AT/ HARY) .
I\ U7°I\77‘/2%Xéil\9701\77‘/2%+4j‘*‘/73U YT RUTULAB%E 1

~2 DHMNREEREG L, BEWRENAOMFEZIRRT 238 %2 £ L T\ 5
ZOREFR, Yo BV F NIV LOEGICEHELIA Ty (£ R—b
OAREY) ORFHEMFEORIMNAFRO HiL, oy U o FU T A 10%FR 5
FETIL 24 BERIR PP EN 31 FICHMLzE LTWb, 7=, EnEEE
BN OGNS EREO HEREMEOEN, §BTA o F—/VHEEE O8N
NROHNTZE LTS, Sims & Renwick 1X. BT O-ZABHEL Y
701\77/0)#:*jg EHLDOEHELTEY, oy U MU U7 ADBEN
BILTAREOHCIZER L, BNMEEICELO2RBEEF N 7 N7 7>
@/l’/ N—/VH (B D AMBIE) ~OEB AR L, D3 Bt

HAEILFEGTLEVIRBMIZEET LD ThHo7E LTWD, Fiz,
Lawrie & (1985) X 7 »~ MZH > Y o F MU DA (7.5%; 3,750 mg/kg
RE/HFRY) % 40 HIEHREER G LI 2 A, A Y DIEh, Fruvw
DFNMEZICL 2B THD p7 LY — L ORP PR &I F

LCEMLEZEL TS, (BE4)

IARC73 IzBIF A5 Iz LuiX, Sims & Renwick (1985) 1%, Mk SD
Ty MYy BV MY A (7.5%: 3,750 mg/kg IRE/HAHY) % AR 6
FEFT2 SRR G-+ 2R 42 £l L T\ 5, TORE. B b B8t
@ﬁ%%¢@%ﬁ%ﬁ$bfi@%kﬁ@%x9w/:%@gmtabf
W5, iz, BEcBW L, EB0OEE, BRP AR R, REED
PR A ‘/9‘77 CHEHEE OB M NCERT N N7 7 BRI OK T
MIBD HITZN, TS DELIZEZEIZA LN oToE LTV D, %IJJ_
BEWICH v 1Y) 7 N U A EHPEE D DIRETES LB LB
WTIE, ERRoZELE B0 2T~ 6NT, &z i%o%bﬂf%
N LTnWb, 2 oWT Sims & Renwick (X, Y 7 b 77—
HDIELSEICEDbDTHDHE LTS, (BHR4)

TARC73 }x ONFAS32 1281 55| FHIZ LviX, Anderson & (1988) (F5-44)
W, BERLIESD 7w Mz B U v b Y A (5% ;2,500 mg/kg (AREAHY)
NIFEELVLDOY Y BV AN TN By BV E LTy ) U w
L% 10 BEERER G LR OEHEEL SR +NWAY O E RO
MR TETRD NN LTS, (B4, 22)
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IARC73 IZBiF 25 iz LuiE, Roberts & Renwick (1985) I%. & b
15 HIcY > Y > U oA (0, 1,000 mg/ AN/ H) % 170 HBERODERS
W, B, BRPLROCERZORERELTZE Z A, IRFPA 20 ok
BRI OREGREE BICKEIESSE, oV T R v AKED
WL Z T leholmE LTWD, (B#H4)

IARC V—=% > 7 7 /L— 7%, Shoenig & Anderson (1985) (2L -»> T
AV M) LAERGELEMITELIY L EBEENEMNT L L&,
Anderson & (1988) (2L > TH v U F MU TALUSNDY v I U HEHIZ
Ko THLEBEENEMTHZERWALNIEINTZZ NG, oy Y T
FUDLARGIZE > TlRABER#AEILL, P T 77 o NERL, £
AU NI 75 CAHLE S U TIRHFICHRI S 7= A o R— VHEEDBERE R 03 A
ZAEHET 5 &) Sims & Renwick DGR TIX, oy BV - MY Ak
57y MNEMOERAEICB T HMEL DT AU REREZHAT L2 &
NTERVERERL TN D, (BH4)

AHHAES L LT, IARCY—F 0 77 N —T7OftwmA R L, v
VT NI T LAOERGICE S TREAREORBENEL L, NV N7 7
NERE L, TN IGNME R CEB S IVTER LA o R— VD IRPICHE
M SAUBEEFE DS AV ZARET D & WO RGRO A TIX, 7 v MEEDIEEIAIT
BUITFOWEEL O T A N RMEZFAT 52 LN TE RNl LT,

® REESEERUENAEDEED

Fo VT MY U AE B%DYRE TR Utk — iz SD 7
v MG 5 ZO0RER T, WTucB W TH Fri il (—HoRBRTIX
32 Him L& 52800 L7 Folfed) (TBEMRAT Rz XXM T B FL
SANE 2 5 & T JEG O I A DA BB TRRO B, Bllo “ Rz 7z 5 ER
BT 4.0%LL EOFERER Y T.5%%GFE0 Fy HECRERES N A & 72
BHECHRAE L EnD, Dl & LRSI IR OBLREN S O
BV F NI TLOEGIZES>THET v MEMIZEDBAMEDBO D Z
EWXBHOMNTH D, — ., RSB Em S LT ~ FTIX, 20K
BRI BAT E I ORAEOREITH OO, WITNLHERME
FECIER<, £, BEZRHEE TR LT BRI s 228 135G 25 A
RETIERNZ EnD, oy B U T MU T AOBEMRBENAETHET » MZ
DHBOLND LD EEZ LIV,

Fio. VoV F NI AR, A=V — g VAEE LTERET » Mg
EREI IR LT, BN AT o' —2 a U MEAEZAT L2 ERRESNTND
N, MEZ > FICH L TEERD B TWRY, BT, 7 v MER ER~DZN
7=y a BRIy ) T R U ADOBREIZEBWTORBIER X
Ny B ) ROy B ) oy g AOERGIZEBWCIHBIER I TV
A

FNRAXITFEN AT BT —2 a AAERABTFICES L TnDH EEZX LD
fBEt_E R ORIEETEIEMED BRI, o Y o N U U AOEGIT LD R
ENDHHLOD, JRPIZH v ) oA FUDFAET LOHTIEFREINT, B
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AT AR OMRICEES, oy BV NV U APSDT R T A
WORGIZE > THFERINDIENTH T,

INETORERNS, o BV T NI T AORET » MEMED A DOIER
BEFPIE, IR N O AREE. IR pH, HEZ v M DORT A B, fEAIK
HFEOMENRBINS, L, 7y NUAOEMDFEIZ OV TIZ & 07238
MAMEZ R TRERIIEONTE LT, BT v MZOWTHRMIC X DM
DENDH Y ZOBEMEPNITIRFT O v 1o VoA A Z2DHODEET
TN EDRENTNWEZ EnG, oy B F NI U LOHET » Mkt
ERAFERITE MIIMFTE R0 D EE X T,

—Ji, ZOMoEEE LT, BIEOBRE O EHM&E G ST v &
Wi ZHRICO T3 BRICEBNT, o BV MU UL 3.0%H&GREOHME
HECEEEDOIK T & o 72 W R EHE I §] K OVEIE A 17 I R o b 2358
HDHENLTED, 2602 &REICERT I m M EEX, O TOHET
H7% 1.0% (500 mg/kg KHE/H ; > BV & LT 380 mgkg AHE/H) %
NOAEL & L7,

PTSA LIS D B U UHEEDORFIIZ DN TIE, BEE~OREIIHmE S
TV, PTSA IZHOWTOREREGHE CTlE, &IKHED 120 mg/kg AH/H
BHREDNGHEREZ » N ORI CRIEMEEGDPRBDO NI &b,
NOAEL /% 120 mg/kg AE/HZ TR Z2HETH D EFHI L7z, L LR
b METHEINTZY Y Y U F MY T AIZONWTORBLEDOZENLY b
PTSANEL GEND EEZbND RFETHESNEZY Y Y T R D
LDAZOWNWTORBRONTHIUZB N THHET v MIFFEOZEZRO 5T
WRRWZ &, 120 mglkg RE/H 2 #% 5 L72BRICHERE S » R TRO L
LML, oy ) U ERBRICB T AEAY E U CEME L2 HA X
WOLNRNE D EF 2T, PTSALUSDY > 1) ORI D NOAEL
IZOWTIE, WIS EMEBRICHRD & O TIEZeW s, OTSA 23 HERE S &1
20 mg/kg K/ H . OSBA K O CBSA-NH, 23/ & 412 1,000 mg/kg A/
Hi#, BIT 23MfEfE & $12 8.42 mg/kg RE/H ., MA 23 & £ 12 150~300
mg/kg RE/H & FHE L 7=,

(4) £ERESM

D HyAhY, ByhYoF ) HLE
oV NEWEBRYE L U AN R FE I B D R R
& LCiE, TARC73 128\ T Adkins & (1972) O#W&EHE (T v b KO
LA =1 v h U kv (10, 100 g/ B) %59 2 0 RER)
NEIHENTWS (BRR4) B, FOEMEAHRT L2 L3k o7,
PV Y o MU U AEEWERYE & LT AR AR B
THRABAGEE LT TO XS eiliERNH 5,

a. 7Yk
(a) Lessel (1971) W5 v FEEHRA SR
Lessel (1971) O#HEIZ LiuiL, T4 Boots-Wistar 7 > (%4 6
Vo) i AU R A (0, 6,000 mgkg (KE/H) ZAEHE 1~20
AICKE®RS (B5REARTE) L, ik 21 B EOIEZTT O 33N
T S TWD, ZORER, & GBRIAEHIHNC BB O R EHINENH] 2358
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DO, BRIRAGE, REAGRIREL OB RARE ISR E o
FAZBEE U722 BI3E8 0 o3, 6V OB RO A RS FI LR ©
HY | WERWE I TR O b hoTot S TwWb, £20 5l
OFE FIREE 12 E, BEHREQPD) 5% C. o B U RU oA (0,
6,000 mg/kg KT/ H) % fEIRWIFH 208 L CRER S (RGN
L. BRI SE, HERITR G 200D, Bon-REMW Bl 45 %
TEREZITHORBENIER STV D, ZORER, AR, REATIRE)
Wik, BESLIG IR B AR R K OVESLIRR IR B (R B SR M D #% 5-12 &
HEEIBOLNT., REWICHRIIGRO N hoTc bt STV 5D,
BIZ, ABFERE I OMER ST T » b (KBERE 10 VT, M 20 P8) ITH > h
Uy (0, 1%) % 60 HRREEE S L7-%RICAE T 2 alBR s 52k S v C
Y | MR N O PEERF O [FIE AL VBB R FRRE & e 5L & DT
HIROLNR oL EN TS, (BHES8 8)

(b) Tanaka 5 (1973) M Z v MEFEHRESMHHER

Tanaka » (1973) OHAEIZ LiLiE, 10~12 #E s OIFIE Wistar 7
N (FBE 20 0C) (YA Y MU oA GHEEAREE) (0, 480, 950,
1,900, 3,800 mg/kg {KE/H WD) A4z 7~13 H® 7 H M AERHFE O
PG (BNHRE) L, 4R 20 HICKBE 15 IE24 FUIBH L, 5 %8E5
IEICOWTIXHAS S, SO R4 3 HEBIE LRI &%
T HRBMNFEmE SN TN D,

ZORER, BEMWIC oW T, 3,800 me/kg AR/ H #&HRHE CTRE-B 4G
% —BER 72 (R EE BN BN K OMEEH 5 O 23 A 5 U T A E D> AR 3 R
HIZERMEIREITGR O Dol ESNTWb, £7-, W EYIBE L=’
i, BREZESLTEERE, BRERE, BRK BRELOERE
X HRRE & B GRE & DOBTEITRD LT, BEEABASHEZH D
O, HEMEBEMEIX R, T THRBEOE 7 — X O#HIFANThH 72 &
INTW5D,

i EOIBABE ORI O\ T, R E O 5B L 72 TR LD
FEBIEOHE T < | ML &0 CRBEATR WEILFRERTH
D, HFK AT EEzETREIERO N7t ENTWS, &
AR CIX, BERECT FEEE BT O DT e lNnN 2 bl
N, RO T — X O®PEANTH D . BRBFEL 0N E o Eifkic
KTPRRE L W ERE L O CTHHE 2721372 <, TOIENRERZ G 28T
HFIIHABNIRNE D REFRIT R oT2 & SRTND,

H SR ERED HAERIZOW TR, REEMW OMEIRI ., (KER, BELL
R OGE BB L RERE L Ol TET <, AREEE2 G20
O REICEEILF OITEN A IZRO b o2& SR TW5, 950
mg/kg K/ H & GHED 1 VRICHER)E OFEDR L LNTZN, *HREEEZE
RFZBWN TR, WL OB OFTRITRO b holo b ST
Wb, (BHE136)

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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(¢ ) Taylor & Friedman (1974) OS5 v FERAW-ZHEKITHh- 2 4HEH

SAEMHHER

FAS17 \2EBF 55 HIC XX, Taylor & Friedman (1974) (%, 7
v MZRFETEES NS B ) v U oL GEREE) (0420.01,
0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500, 2,500, 3,750 mg/kg &< E/H?)
B oARICh o TREFER G T2 B a2 Eii L T\ 5, ZOfER., Fu
BB DWW T, 5.0%LL LB GHEDOKENIET 12~20%, T 17
~29%IKD o 728, G- OFGEICHE > THEMEE HICHEEE OFETH BN
ol LTS, Fou ARIZHOWTIR, BRI OSZIER K O 4E
RO EFRITWERWE DR EZ L DB EZ T 720> 1208, 5.0%LL E
DO GHEDORG YL O X RIRE A AR WA T U, BEFLRF D B 73
R OMKE ONCEERLRIFRE CTh o 72 & LTV 5, Fo tASIZ OV TR,
5.0%LL LOEGHEOBEARFARENMIE CTH 7L LTS (BZH9),
AREMFHES L LCd, ARBRIZE 1T 5 NOAEL % 1.0% (500 mg/kg
{RE/H) EFHm L7,

(d) Tisdel 5 (1974) OZ v FZRAVWEZHRKITH-55KER ()

TARC73 KON FAS17 IZBWTCHEIH ST 5D Tisdel 5 (1974) @
WL, BEFLSD 7 > & (Fo) ICRFIETHREESN =Y
FhU UL (HEEAFE) (0, 0.05, 0.5, 5% ; 0, 25, 250, 2,500 mg/kg
ARE/HO®) ZiEEEEE (fA#} : Purina Lab Chow) L. FO#H%KAL .
MELZ DU TR K Ol B AR & % G- A fike L, 15 S = REy (Fr)

(B BEHERES 20 U0) (TIIBEALZ AR 100 [ Fo & RO G- 2170,
Fi1 2B 2 EERAS2BIET 28R EHEINTWD, ZOREE,
F1 V2 E) D 5% 5 5 CHlEFLERF A TR O BEE 72 BN N FR 8 S A7 1Eh
AR TR D BRI O Dot &R TWnW5, (B4,
9. 91)

(e) Lederer & Pottier-Arnould (1973) XU Lederer (1977) M5 v k
FASMHHRER
IARC22 (2B W T HHIH L TWD Lederer & Pottier-Arnould
(1973) OWEFIZ IHE, IR Wistar 7~ b GeFFREE 21 T, & 58
13 0C8) (&% AV (0, 0.3%) ZLELURATD O AEIRMIE T 288 U TR
b U, iR 20 I EOIB L, R oK, ML OFEARE O
TR 21T 5 RN E/E STV D, TORER, KBEDIERESH)
ZALA, MBEEOMRIE 17/137 RICA LN T-DICx L, EG5EEORIE
26/79 ILICH BT & S TnW5b, 72, TARC22 IZB W THEIHIN
T 5 Lederer (1977) O#EIC iU, 44k Wistar 7 > b Gof BT
52 JL. #H-Hf 13~35 L) (22T, KHHEEDIZ), MIEIC L v il X
izt > U (015, 0.3, 3% ; 75, 150, 1,600 mg/kg AH/H®)
MIFRF Ik vEGEIN =y Y > (0.3, 3% ; 150, 1,500 mg/kg
RE/H®) ZIREARGTHHEZRE L, WIRWETFZE 0 TE&RE L, 4
#% 9 H LU 20 BIZH EUIRZ17V . ORI, fa AR E L Qs E &

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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DOBIE OB ORI, I MR ORI 217 5 R
IR I TWND, TOFER, 0.3%LL ED RF E8Y ) R EREK
W3%LL LD MIERLIY > B U 5/ TR O FRD S &
SNTW5B, £72. 0.3%LL ED RFIERY ) VR ERECHRBEEED
AN QN RE V2 DK SRR, HERE K OMRA IR D FZREE I ZEALIZFR D Fa 5D
EMENED bV & S TW5, Lederer i, KR DIEREFHIZE(L
IZOWTARMBDRK TIE RV EEZE LTS (B33, 137,
1 38), IARC22 Ti&, AFBRAEARIZDOVWT, RHEETHZ(ENFR
ENTWDZ Enn, HfFrma bo7r—F 7727 hTh D AREM %
PR CTE 20t anTnd (B3 3), AEMBESLE L TH, Kb
REEDFERE LI AL RS BTz & B ARBR AR I oW T M7
BRELELOT—F 7727 N CThHDLAREMEZERT L2 LB TERVHD
&R L7,

(f) Arnold 5 (1979) @®Z v FZRAW=ZHRKIZHTI=-5H5ER

Arnold & (1979) O#EIZ L AUX, EHIEE 175 g D SD 7 v k (Fo)

(B BEHEMES 50 ) (2> B U F RU oA (0, 5%) % 100 HFEE
B G U7 i REA 1 1 TRBL L. HEIZOWCTIREENR,  HPE K OV
BT LG 2 L, BonzRE (F) 1o\ THEEILE D
BlENY) & R OIREE B G- 21T\, Fi S BEAE 2 ULE 30 IEDMfE % 474 8
H313 21 HIZER L. KD O F WE3IZ oW TIdAER% 105 HIT & &
LN FEM ST WD, TOFER, Fo DAEFEIAR D/ NT A—2 Fy
DOETFIRE, Atk 4 BIKEWONTAERL 8 H, 21 HA V105 H DJRED
R K OV BRI B W CTH BRI E o % 512 B3 L 7= 21 kiX
RO BN olE I TW5, (21 39)

(g) Taylor 5 (1980) MZ v rEHAW-ZHEKIZH-5:EE (Bi8)
TARC73 KUY FAS17 IZBWTHEIHINT WD Lk Taylor &
(1980) O#WAIZ LAuX, BEFL SD 7 » b (Fo) (#%58EHE 10 DT, 4 20

VC) i, RFECEE SN v B Y o R U oA (MEARTE, OTSA 9
350 ppm & 4A) (0, 0.01, 0.1, 1.0, 5.0, 7.5% ; 0. 5. 50, 500,
2,500, 3,750 mg/kg RHE/HAY) 222l (R 10 BEnRE) . F4R & OV
PEZRRCINEM OBEIL F CIREHZR G- L= RICEZR L, Gon- ey
(F1) (FREHERES 48 JE) 12OV T HEERLE D b A EHRHE THEFRN
20%\272 5 £ T Fo & REROIREIHR G- 21T\ RRBEDAEFZD 20%I12
RO R CRATEWZ LT 2B Efi ST\ b, TOREE,
kD LY Fi D 5.0%LL D357 D MO BRI AR E OAKAE DS A
b, TDO% Y Fi1 O 7.5%8 5RO RECARE IS 23788 57z 23,
BEENRICEEB IO Lozt SnTW5b, (B4, 9, 97)

(h) Arnold 5 (1980) MZ v FZRAWZHRKIZHI=55E (F#E)
IARC73 KUY FAS17 iZBWTHaHENTWD Eikd Arnold &
(1980) DI NI, 32 Hiisd SD 7 v b (Fo) (KREMERES 50

JB) ic MiETRESN=Y o U o U oA ORISR 40~50
ppm, OTSA 0.05 ppm Kiwiz&A) (0. 5% ; 0. 2,500 mg/kg AT/ H
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FHXY) ZIREER G- L, BeG-BLs 90 HARICABEN CHEEA 1: 1 C 1 M
ZRE L, GENE, HPEN OIS 28T 142 £ TR 52 fke L7-1% 12 & 7%
THEELEBIT, BonRE (F) (FREERES 49~50 JT) (25T
b, B 21 HICHEERLE ., Fo L RIEEDOH 5% 127 £ THkpi L=tk &
BT DR EM STV D, EORER Fo DEFRIZR D /RT A—4 (%
R IR, AFR RO O RAE) 1[0\ TR E O % 5125
H LB LIRO bnholct ENTWD, ek, Bkt
D 5% P 5-EE DO MERE THESRYE O B G B U 7 R EHEINHIAF8D 5
nizéEantng, (R4, 9, 98)
(i) Colson 5 (1984) W< v FFEEFMHHER
Colson & (1984) O#HEIZ LA, 4E4E Wistar 7 » b (%48 20 L)
IZOWT, RMBEEOIEZRFERY B U o MU DA (0.3, 3%) ., &
TRFERY YV F R oA (0.8, 3%), REEMY Y Y 7 0
T=7U A (0.3, 3%) T MERY B U (0.15, 0.3, 3%) ZiRAE
WETDREARE L, @R 0 BB 2B L, EIE 20 B2 Y]
BAZITV., MBI OIRERAF I EORRE (EHEHEE) KUORAERZ AL
RN EMmINTWD (BH140), REMHES S LTI, A&
DOWTIEHABROFEMAIARHATHY , KREOHBRABKIZE ST
NOAEL %335 Z L 1XTE 20 L L=,

b. YO X

(a) Tanaka B (1973) MY O REEFREFMEAER
Tanaka © (1973) OREIC LU, 8~10 HE DR ICR ~ 7 A (%%
108 Iy B U P MY oA (MEEAREE) (0. 62.3, 125, 250,
500, 1,000 mg/kg KE) Z4EHE 6 HIZH BTG 05 (B NEE)
L. %R 18 Bz EYIB4 2B FEh ST\ b, TOREE., RE)
MINZHOWTIE, IR O R ER NS IRREE L B GHEE O TEITIFE A
Elpl, —fRIRREBIZOWTERENRBO S8tk 51, BIEeEte
TEEE, WERERKOEREICTIREE E RGO TETRD b
ol ENTW5S, BIRICOWTIE, EFEBREE. RGNk
PR IROGKE, EAELVBRRICHERE L &G L O TEITE O bR
MoT- & &N TUWD, Tanaka Hid, KRERIZI W CTHERME D 5-1Z
R L 7= IR RSk 2B IR b ot LT 5, (BR1
36)

(b) Kroes 5 (1977) MY D RAZAW-tHKITH-5:E (Fi5)

IARC73 KON FAS17 iZ2BWTHaIHINLTWD Eilkd Kroes ©
(1977) OWEIZ L UL, Fia DIED Fop ICOWT HEEALZIC SR L,
Fse N Fapo~Fep [ZDOWTITHAE 20 H OJRIE O CTHY H L, Al
FAEFEME AR D RBRN EH ST\ D, ZOFE R [EBIHEAS D 5 FREE &
BHEHEL OB TABREDL LN ATERAEITHE D /RT A —Z PR &
N, WG AR T B dH 5B TiEa< . #BRmE 0
WEE LD TIEARNWE SNTWS, FIZ, Fe I2OWTIE, Bk
B R OIS E ORI T, #BRWE O 512 B L 72 B 135
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Lo lc b ENTEY , #WE (o)) IR
B oTo L TS, Kroes HlE, RalBriz %U\T%ﬂi%%}f’f (%
v H ) ) OFEIZEE U/ R ST 2 BT b7z b
fEmLTWVnWb, (4, 9, 117)

(¢ ) Dropkin '5 (1985) MDY RAEMEHFRASHHER

IARC73 IZHBF 551 I LiE. Dropkin & (1985) 1%, ik ICR
~ U A (ﬁ%’ﬁi 108, HFERES D) (2B N T AEGQ 4F
#2 10 HICHEIEFENE S (0. 500, 1,000, 2,000 mg/kg AH) . (i) #F
Bz 5~15 HICKEMGIRE DG (BAHFFE) (0. 5. 10, 25 mgkg K
H/H) X6 IR 0~17 Bic@ok$es (0, 5. 10, 20%) L. 4R
17 B EOIBA L CTRIBDAEL, lEROFEE & 55k % Fh L <
W5, OFER, 25 mglkg R EE/ B AR SRHRE D & 58O WK IR (5/52)
MHRTEREE (7/125) X0 b O TDITHEIMEMICH - 7223, FEHFIICE
BT Rl LT s, 2RETPHE—DFE L. 256 mglkg
REE/H RAEREIRE OGO 1 RIZEO LN OHERTH-72E LT
W5 (BIR4), AEMFEES L LT, ARBRICOWTIHAW -8
B Doz £ RKBRIZE T 5 NOAEL % EfEIZFHMET 2 2 & 1%

TN L7,

(d) Seidenberg 5 (1986) MYy RAAEEFRASMAER
IARC73 iZEBF 55 HIic L X, Seidenberg » (1986) 1%, ICR «
T 2 REVICZ O FIEER T MTL | $Eé?“5ﬁﬁ%@ﬁ‘ > Hh U (b
FIAGE) s O#E Lz 2 A, WEaMOAETE, JEKOIERE
B II B LNl LTS, (73%4)

(e) NTP (1997) MDY REZAWZHEKITHT- 55

TARC73 1281 25 HIZ LiuiZ, NTP (1997) %, CD-1 ~ v A2
v A RU A (0, 1.25, 2.5, 5% ;0. 3,500, 5,900, 8,100 mg/kg
RE/AMY) 2 IOl o TIKE LT 28R 23 L T\ 5, £
DFER. FETRICHOWTIL, Fo D 5%E5-ETHERBINMARD Sl
ELTWD, BAKEIZOWTIL, Fo® 5% 58T 10~20%E/) L7z —
J7. Fo D 1.25% K O 2.56%# 5-BE TIEZ NI 20% K% Y 40%EE 0 L T8
0. Fo D b%HEREDOTRENMIMAKICEILZ LD THLE LTS,
5% GREIZ B W CTEF RO K ONEE TR Lz Fi g IR E O
RO BNTZE LTS, BIZ Fr OB 2.5% R GREZ DN T
BHERGE L., RELEITo7o & 2 A, BAKEOEMA A LNTDS, #Ek
WME O GITEE L2 AR~ O EBITRO b ol LT D

(ZH4), AEMFIESE LTE, ARBRIZEIT 5 NOAEL % 2.5%

(5,900 mg/kg KEH/H) & FHMEL 7=,

c. OHYF¥
(a) Lessel (1971) MY XHFRAEMAER
Lessel (1971) O#&HIZ LuL, RV Y% CHEAGE) CRHFREE 7
e, EHRES L) Iy B U YDA (0, 600 mgkg (RE/H) %
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IR 1~29 HICKEEE (R5REAGE) L, B4R 30 Bz FOIBRT

LR FER STV D, E ORGSR, 5B HIHNIZ 8 ORI
HHIASERD BT 73, ﬁﬁ@fé R 8 AR A7 IR VR B % OVR R ER | 4k
WYE O BEE L 7= 28I &%hﬁ'%ﬁ@rﬁﬁﬁ%m@ﬁﬁ%
IZIEFETHY ., HERmE! 17ﬁ IO LN ENTWS
(28 8)

d. In vitroiE&
(a) Kitchen & Ebron (1983) M5 FEER
IARC73 (281 55 Hiz LiiX, Kitchen & Ebron (1983) %, iR
10.5~1256 HOZ v MRz v 1V > (ImM) (28 IH® 5 in vitro
B A i L CR Y . RENEHAL R OH EIZ )b BT RO R K O
RRICHEIIRD Lol LTWnW5b, (&4)

(b) Pratt & Willis (1985) O#RIEEE I ZEHA L -EER
IARC73 (28T 25 I L, Pratt & Willis (1985) (X, #I{tEs
b MEDEHBTRFIRE 2 AWz invitroildBR 2 C, v B U T b
U o 5D 50%HEFEMHIEE 1L 5.35 mg/mL (26 mM) ToHh V| 4%k
FT 1 mM KDYy )T NEFEEDN RIS L
72723, Steele © (1988) 1%, ZlEsxfllcB W CHIMETEE MED 2]
TR DB TRER 21T o T2 & Z AT v 1 U ORG M 2 Re
THERIIHE OGN eholzl LTS, (BIR4)

(c¢) Renault ©» (1989) M3 v FEERIFIEEMEkZ BV =55
IARC73 IZB1F 55| HiZ XiuiX, Renault 5 (1989) 1%, 7 v MR
TERSEARAE &2 Nz In vitro iR & FEhE L. Z OB TR K Ol AR
JHICBOB LN v ) o (WA RE% 2.6 mg/mL kT
41 mg/mL & LTW%, (BR4)

(d) Newall & Beedles (1996) O~ R EErHAEAER
IARC73 28T 55 HIZ L i, Newall & Beedles (1996) 1. in vitro
T 0.5 mg/mL DL FOREDY v 1 U T~ ARl ool % [HE
LN ELTWn5, (BE4)

@ FHH
Yo ) ORI (R1 (9H) 2R 29BmE L LAt RE
PECBIT 23R & LT T DL ) &GN H D,

a. OTSA
(a) Lederer (1977) ™5 v FEASEMRAER (i)
TIARC22 IZB W T H B H ST\ 5 Eilkd Lederer (1977) O#iHIZ
KL, 4R Wistar 7 » b GePRERE 52 P, & 5R£ 20 PL) (2, OTSA
(0. 0.1%) %, (ERMMT 28 C R E L, H4E 9 H XU 20 H
W2 EOIB ATV MOV, fEEARE LK O E & OB NG
WKL, MMM OFRARRE O/ FHIRRAE 21T 5 SR FEh S v T
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Do TORER, MRINER, JEIBREI QNI KEEAE, M. O O
R AVITAR DR RIS AT e v o 1278, AR EEOINNED b
EEnTns (B33, 138), IARC22 Tix. AHBRAEICH
W, STRBETHLZERRD LN TWD Z LD, iR E o7
—F 777 FThDIAREREZHRTE RV EEIN TS (B3 3),
AREMFHES & LTI, KBEREOEREZNENRO b &I 5K
HBRBGEICHOW T, kR Lo 7 —F 7 7 7 S Th L A& HE
BRI 22 ENRTERVED EFHE LT,

(b) Arnold 5 (1979) M5 v FEBEHRAFMAER

Arnold & (1979) 5 O#HEIZ KIUL, FEHKE 175 gD SD 7 v |k
(Fo) (&-REitE 24~27 J8) ZMEME 1:1 TYHAE 250 g DEELLE It & A8
Bl L. OTSA (0. 40, 100, 250 mg/kg AE/H) ZEHE 1 H 5 EHE
MBS 5 £ ToORF 43 ARIKERGRE D &S (BAREE) L, 1556
NrEREY (F) © 9 bEENDITIEREZEEAICERE L, 4% 8,
15 TN 21 HIZEDHD FoREMW~DFG 2 BEfiIZICH R & &% (F1
FNARE 13~21K) L. F%0 @ F R8I >V CiE Fo BEEM & R
DO H-Z2 1% 105 A £ TIT o2 %IC L BT 2EBRAFEmR SN TN D, &
DOFER, Fo B D EFHIZAR D /3T A — X AT BB LIZRE
B hol-b ENTW5, KEICHOWTIX, Fi® 100 mg/kg A/ H
UL b DB EREOMERETHERLE 3D 9 BIC T TIREARD bz &
INTWD, RIREIZIBWTIL, Fi BB O 40 mg/kg RE/H LA EO#
ERETR pH OFEFOET (A0.1~0.5) N4 b2, HAEMBEMET
RO BN Te L SITWD, JREEOFFR L OV B F IR A 12 3
WL, B A Y, RIR TR ooy, Sk TILER
21 AUBEORESOMRETHEMBEEL b > TRO L E ST
%, 1% 105 H @ 100 mg/kg K/ H B G-HEORE 1 JCE O 250 mg/kg &
H/HEGEEORE 2 VCOBEBCHH 72 IREMEDOBAT LB 6
nizEIhTnsg,

Tz, BEREHARE 175g D SD 7 > b (Fo) (%K#EkE 40~50 T, 1
38~50 L) (Z OTSA (0. 2.5, 25, 250 mg/kg {&AH/H), OTSA (250
mg/kg KH/H) +HLT E=U L A%EOKEE) Iy B Y o)
U DA (B%) % 100 HFIREERE G U7 %I ClEfEA 1: 1 CTRRE L, M
IZOW TR, HPEEROWEHIMT L G2/ L, 5oz L8y
(F) 122\ T HEEIL% 0 DB EW) & R OIREER 5 21T\, Fi & 8E4
i 2 PUEt 30 PED A% 8 H XX 21 HIZE & L., #&0 o F IREIc
DWNWTIHAER 1056 BIZEETHIRBMDBEmRSINTND, TORER. Fo
DEFEINR D /NT A =40 Fy OELFRENHBRYE OB 512 BE L 7=
BAGITRD Dol SR TW5b, HAEBEBDIREM~DEEL L
T, OTSA @ 250 mg/kg (RE/HHGHAZHB W TAZ 1 HLX D4 HD
SR AR R BB NC A% 4 BOEREORD NED b & ST
W5, A% 105 HOIREWIZE T, 250 mg/kg R/ H & 5-RE DM
HET, LT B =T AROKEEG- OF I )0 b TIRE OIRE 2 FE D
BTz E N TWD, REOFIKR L OYRERRFIOMAEIC BV TX, A&
#% 8 HD F1® OTSA 58 (250 mg/kg KE/H +#L7 =D A
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1%EHAREGHEZ FR< ) IZBW TR A & OMENERZE O F8 4 312 1 &4
BAMERRO bl & STV 5, Bifb AL, xFHEE T 6/30 L, 2.5 mg/kg
{REE/ H 58T 5/30 P& 25 mg/kg {AE/ H % 5-# T 11/30 Pt 250 mg/kg
{REE/H B 58T 14/30 PEIZFR® V=23, 250 mglkg RE/H +HEL7
V=T A I%HOKEEERETIE 5/30 ITEiIZA b E S TnWb, £,
BEBERA & LCix, 2.5 mg/kg RE/H & 58 CHLEAMESY 1/30 [T, 250
mg/kg IR/ B % 58 CRBMEDOBAT LEGEIZEDS 7/30 CIZFRO HivT-
28, 250 mg/kg (AEE/ A +HifL T =7 A 1%EOKIER G EETIL 1 PEE R
HOHNRENoT-E I TS, Arnold HiE, b7 =7 LADHEH
2 &0 BHEA O K OBERRZE DFAENBD LT- s f@m L Tn5 (B
M1 39) AEMIAS L LTI . ARBRIZI T 5 NOAEL % 25 mg/kg
RE/H L3 L7,

(c) Arnold 5 (1980) WZ v FERAWVWZHRIZTH-5HE (B8
IARC73 K Y FAS17 IZBWTHHIHI L TWAD EiR® Arnold &
(1980) D#AIZ LALE, 32 Hid SD 7 v + (Fo) (K REMERES 50

) 12 OTSA (R#fi# 100 ppm Az & A) (0. 2.5, 25, 250 mg/kg
AE/H) 1% OTSA (250 mg/kg AEH/H) +HLT7T o E=T 2 (1%)
EPOKES (BHER) L, &G54 90 HRICKHEN CHEMEEZ 1:1
T 1HEMZE L, R, HER OWHE 288 T 142 38 £ TR G- 2 fike L7z
BlzEBETDELBIC, HBonZIRE (F1) (KEEMERES 49~50 L)
IZOWThH, A% 21 HICBEEAE., Fo & REEO® G- % 127 3 £ THkf: L
TR ERTIRBRNEBSNTWD, TOFEE, 250 mg/kg K/ H
BHRICB W CTAEFR RS OWY . 250 mg/kg K/ H & 250 mg/kg
KEH/H BT o E=U N 1% RGBT FL R8O L% 4 O
EEOBEENRD b E SN TWD, EDIED, FFhITR D /8T A —
ZIZBWTHERWE OB GICEE L -2 ool &
TWs (B4, 9, 98), AEMFAESL LTI, ARBRICEBIT S
NOAEL % 25 mg/kg R/ H & 3 L 7=,

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

iR Colson & (1984) O¥EIZ LiiX, #Eik Wistar 7 v b (%
BE20 PC) (22T, XHREEDIED OTSA (0.1%) ZiREEHR 5T 2R %
REL, HIE0 Ao &5 2B L, ik 20 HIZH ECIBA 21TV, B
ROIREKAF I EDORE (BARIELS) M OIA R Z A 5l Tt S 4
TWo (BR140), AFMGAES S LTI, AREICOWTITRBR
DN A TH D | AHE ORBRAKALIZ DV T NOAEL %4 5%
ZEIXTERVD S LT,

(e) BESE (1998) Mo v FRE‘ESEM - £ERESFHHERR (HB)
FIRDEAE CYEF) DR 9 F LT W E 2 M s R X
AUE, 8w SD 7 v b (FFEMERES 13 L) (2, OTSA (0, 20, 100,

500 mg/kg AE/H) Z . HECX U CIEASECRT 14 B, sSBCHAR 14

A& OB T4 14 HROFF 42 A, #EI2x U CTIEAELRT 14
HEA AR 14 HREIORZEMMZ&CHE 3 H £ cMfilgn#s (§
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WHE) L, o7 REMWAE 4 B & &T 2 E G5 - 45H
BAEBEHEHRBRNE I N TWD, TORE, BB o\ T, &
B, HEON. SZHE. i K OB I B TR E o 512 B L 7251k,
TR BN olcl STV, IREMIZOWTIE, TBREAEFIIAL
e o 7203, 500 mglkg (KE/H B GHEZEB VT, HE 0 H O,
AEAFIRE S OV HEESRE MK T - B Z R~ L, ME 0 HAXU 4 HD
MEEAFIRIAEORENRD bz SN TW5D, BLEX Y, RBriEY
FlE. ARABRICBIT B AR AR MEICER D NOAEL %, #lEhi Tl &
H1Z 500 mg/kg KE/H ., JREMW T 100 mg/kg (KE/H & LTW5 (&
126), AEMFAESE L TYH, ARBRIZE T 5 AR AEFEMEIIR D
NOAEL %, Bl#W) CHErE L bICARBRORESHETH S 500 mg/kg
RE/H . WEW T 100 me/kg REH/H & FE4H L 7=,

(f) EXE4E (20000 5y FEZERSHHER (Fi8)

IR OEAZE (4 OYRk 11 FEBE AL E eV Rt Rz
XX, 9D SD 7 » b (FREMERES 13 L) (2. OTSA (0. 4. 20,
100 mg/kg KE/H) %, HEZx L CIIschca] 14 B, QRIS 14
AL OB T4 19 B OFF 47 AR, #EIIR U CIEARELRT 14
H &R O E 14 HE OB AR THE 3 H £ Tifilk &5 (H
RS ) T 55 AR N e ST\ b, TORER, BlEmic
DWTIE, KRB, HEF, Zha. S OB IZB W THEBRE D512
B L 72K Doz & S TW b, IREmic >\ Cid, 4
12, — B K QYR E N NS TG EEIZ DU THEBR I D $ 5-1 i L 7= 48
{BLIFFRO el s Tn5d, LLEX D BB YT, KRR
ICB T DA EFEMEICR D NOAEL %, #Eh THEMEE 12 100
mg/kg KE/H  ERE®TH 100 mg/kg AE/HE L TWAH (1 2 8),
ARBFMFHAES L LT ARBRICEBIT 2 45 A48 5 NOAEL %,
BEM) (MHE) R OREBMONTRICOW T L ARBROEEHAETH D
100 mg/kg K=/ H & FHI L 7=,

b. PTSA
(a) Colson 5 (1984) W< v FRESBHHAR (BS)
iR Colson & (1984) O¥EIZ LiiX, #Eik Wistar 7 v b (%

FE20 PE) 122W T, XHREEDIEN PTSA (0.1%) ZiREER G-I HE%
REL, HIE0 Ao &5 2B L, ik 20 HIZH EUIBA 21TV, B
WOIRKRAIEORE (AR K ORAERL 55505 S 1
TS (BZH140), AEMFHESE LTI, AREIZOWTITRR
DN A TH D | AHE ORBRAKALIZ DT NOAEL Z 34 5%
ZEIXTERW BT LT,

(b) B&E4E (1992) Mo v FRE‘SHEM - £ERESHHERR (HB)
FIRDEALE CYEF) DR 3 AF AL W E 22 2 s R &
UX, 8 lnd SD 7 v b (FEEMEMES 13 PL) (2, PTSA (0. 120,
300, 750 mg/kg (KE/H) %, HEICKH L CIIARhdaT 14 A, 2ZBCHAR
14 H &R OSBRI T 14 AR OF 42 BRI, #ECx LTIl
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Al 14 H R O R 14 B RO ZRBLIH 288 T A 3 H £ Chifilfk N5

(BNHRE) L., o= REmaEiE 4 BIC LT o ERGHM -
TSR AT SRR N I SN TW 5, ZOfE 8 HEWIc W\ TIL,
750 mg/kg RE/ B ¥ GRED 5345051 10 Bl 5 B 2 Fl DSy iIRREN A B T,
WPTNBIHE 2 HETICEENELE LIZE SNTWD, ZDIEN, KR,
PEIR, ZIa R OV B I3 W TR E O % 512 B L 72 bIEiBd b
ool ITWD, REMIZ OV TIE, 750 mg/kg RE/H 547
THARDOIK T, WE 1 HOMAFREAEORMENRBO b T
W5, ZHIZHOWTHERIEYS E 1L, 750 mekg KHE/HOEIZ LY 4y
B VL B R BE O B K ONIR O -5 N8 B I S A S 405 Al REME D
BRI E LTS, BLEXY | BB Y E L, ARHBRICE T 5450
AR D NOAEL %, #EW &k VRS & 112 300 mg/kg (R H/
AHELTWD (BH129), KEMHESLELTH, ARBRIZBIT S
AR ISR D NOAEL % BN L ONEEM) O W >0 T
300 mg/kg fREE/H & FEAm L 7=,

c. OSBA
(a) Lederer (1977) M5 v FREESMHHER (BH)
IARC22 IZBW T HaH SN TW5 Ll d Lederer (1977) D&
KU, YR Wistar 7 v & CefHREE 52 P, #58F 24 PL) |2, OSBA
(0, 0.1%) %, MR 28 U QRS L, k9 HEXOV20 H
WA OB A TV ROV G RARE & OE B E & o Bl53F NG
WK, MM OMREARRE DR AR A 21T O 3RS Ik ST
%o EORER, MIRKRE N O EEICEILIE R o 7oy, RN
NTIK R, MK O D IZREFZ I AT AR D FEEL D BN D &
ni-EnTtnsd (BM33, 137, 138), IARC22 Ti. A
BRAEIZ DWW T, RBECH BN RO LN TWND Z D, FRRFH
BREEOT—F 777 NThODLAREMEZHRTE RN EEINTWS (&
M3 3), REMRESLE L TH., KEEREDOEREZNENNRD B
7o & T DARBEBRBARICHOW T, M FHIRAE L7 —F 7 727 N THD
FREMEZPERRT 2 Z M TE RV H O L FHE L7,

(b) Colson 5 (1984) MZ v FHEESMRER (BB

F3Rd Colson & (1984) D41z L., iiE Wistar 7 v b (%
FE208) [ZOWT, MEEDIEZH OSBA (0.1%) #REHK G4 2%
EL, IR0 B &G 2B L. 1R 20 HIZH EOIBH 21TV, IR
WOIRKRA T FEORE (AR K ORAERL 55BN S 1
TW5 (BE140), AEMFAES E LT, AREIZOWDTIETRER
DN TH D | AHE ORBRAKALIZ DT NOAEL %34 5%
ZEIXTERWEHIET LT,

d. PSBA
(a) Colson 5 (1984) W< v FrRESMHRAR (BH)
k@ Colson & (1984) DOIREIZ LAVX, 4HHE Wistar 7 > b (5%
BE200) ([ZoW T, BEEDIED PSBA (0.1%) ZIREE#K G+ 5%
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REL, HR0 A oG A2 L, ik 20 HIZH ECIBA 21TV, B
WOIRKRA T FEORRE (AR K ORAERL 55BN 5 S 1
TW5 (BH140), AEMFES L LTI, AHEIZOWTIEERER
DN A TH D | ARG ORBRAKALIZ DV T NOAEL 2% ET 5
T LI TERWERME L7,

e. CBSA BRU CBSA-NH,
(a) Lederer (1977) M7 v FERESMHHER (B#HB)
IARC22 IZBW T H B HENTWD EiRd Lederer (1977) O#RAFIZ

S X, 4EUE Wistar 7 > b GRHFHREE 52 P, #5-#% 20 L) (Z oCBSA
XIEX ocCBSA-NH4 (0, 0.1%) %, fEiRMIFIH 248 U CiREFR G- L, iF
Bz 9 H AN 20 BIZH FUIBA 21TV, RO, fJr VAR K R E
BEOBIE ONTRE R O KER AR, ML OARRE ORI E 217 5 R
BRNEE STV D, TORERE, hiEERE (CBSABHREZRL<,). A
WRREE K ORI R QN K BB AR, B K OV DO FERE I LI f%
LI OEMPRO BN SN TS (B33, 138), IJARC22
TIE, ARBREAS I DWW T, SR THL AN EO LN TND Z Lk,
WA LT —F 777 N ThOAHAREMEZHER T 20 &h
TW% (B3 3), AEMHFAES L LTYH, KEKREOREFZHE
MW BT & T 2R AGEICHOW T, ffkEmE Lo 7 —F7 7
J R THDLARENEZPERT D Z LN TERWVE O & FHE LT,

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

iR Colson & (1984) O EIZ LiiX, #Elk Wistar 7 v b (%
BE 20 PE) 122W T, ®HEEEDI1E)> 00CBSA (0.1%) X% p-CBSA (0.1%)
BIREEF 5T D AR E L, IR0 ARG 2B L. 40k 20 HIZ
i EOIBR 217V IR OIREREGT IS DORE (AL LKOSSERZE
BOHRBNFERSNL TS (BR140), AEMAES S LTUL, A
WEIZ DWW TUTHBR OGN A TH V| AR O BREAE IZ IS\ T
NOAEL Z 535 Z LI1XTE W E T L 7=,

(5) ZLILT M
O Hvhyur
a. YORERAWEREAY U/ \EEER (LLNA)
Warbrick & (2001) O &I XX, 8~12 D CBA/Ca ~ 7 A (%
BE4TD) oH o H UL (Wi 98%) DMSO A (0. 25. 50, 75%) 25 ul.
Z 3 HMMEE IR EG L, 555 HHICE T DRV o ik
DEN STV D, T OFERARREBRICBIT 5% v U 0 EC3 fElE 75%
HThHY, EBEThoTmInTWNE, (BH141)

@ FHEY
a. EILEY FEARWNIFL -3 VB (GPMT)
SCCNFP (2004) Oo#EFEIZE T 55HIC LiLiE, Quintiles England
(1997) 1%, BIT (& & 79.8% (FDIEN3K4 19.2%)) (25T D Dunkin
Hartley £/L &> b (HFEHEE 10 PT, #&58F 20 L) 2 HWevF I E—
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va il (OECD TG406) (FEME 11E1H 0.1%H W, AE 2 [ H 20%F6
FERZ RGNS, L 10%PAZERERGET) 2R L T\ b, £ DRSS, PAZERL
{P#IBE 24 KT 48 [T & IS GHED 9/20 VLTINS~ B VT2 Z
END, BIT ITIFHEE DRGNS L E LTS, (BH70)

b. YORERAWERAAY U/ \EHEE (LLNA)

SCCNFP (2004) OHEEIZB N THEIHEIN TS Basketter 5

(1999) OFHEIZ L, BIT IZoWTDO~ 7 2% HW=RET Y v ik
BRNVEIE S TR DORERARERIZE 1T 5 BIT @ EC3 4913 10.4%
Tholzt LTWA, Basketter HiE., REFZMDOA Y FT7 Y ) %8

(CMI 2O MTID) IZoWTH G Z3m L Tk, ZO/E, £
50 EC3 11X 0.01% 4T 2.0% ThHh -7 LTWD (BR70., 142)
Z &5  LLNAIZE T 5 EC3E & v 7= A B B A EME 28I L i,
CMI (35 R JERAEMEE (S D 8, BIT 13590 R JE R EVED &
2RSS (314 3),

(6) ERIZHBITHHR
@ EBERREICRIEZNMR

PR AR DIEFAIH A E LCULTO X 5 2ERNH 5, 7B, HERFE
BRI DRI ER D FAMFEDRR DS TARC22 12381) % 51 IS JAuiE
Kessler (1970). Armstrong & Doll (1975). Armstrong & (1976) 2 &
DT SNTND (B3 3) 2, BERINEEDT A 7 AZ A VTN
HLHAEDENEZ DRTRRDLEEZLND Z LENDL, YZREIT O
TIEARFHmIZB W THW RN & & L,

a. BEBIEZEIZ{R D AEFIEBE
(a) Morgan & Jain (1974) O AFFIZE T HREES— R DAEHI*THRIAT
TIARC22 K (N TARCT73 (28T % 51 I LiuiX . Morgan & Jain (1974)
L. BT ORI D ENCEAE G 232 B (54 158 ik O 74
B (95 196 (B2 Bl O 17 ) 2OV TEEIT 21T 5 2 &
MTEpmolz LTW5B,) W YFZIER] & Fin i OWWERI T~ v F
> T AT o T A O IR B R (BRI BRIE I D 55 M K OVER IR M JR 2%
O#tE) (96 85 il (B 18 il e Ot 17 1)) 12O\ TIIMHT 217
IENTERMoTELTND,) &R, EREOEEIZ L 5T
NR— 2 DIEGIRT B 2 FhE LT\ 5, FOREHE., 1EMEBZ 5
FAANTHWEEOBEUISR D A4 > XL, BT 1.0, 2ot T 0.4 (p<0.01)
Tholzt LT3, IARCU—F 77 —71%, MEOEENANT
HEEBIOBEUCEE (F] : BRMEIRKEED =D OFOKEAHISE) L7ow]
REMES 23R L C\Wb, (B4, 3 3)

(b) Simon 5 (1975) I Y Fai—tyYMERUIA—K7ZA S5 KNI
1T BIRIE R — X DAEFI T BIFZE
TARC22 K, TN TARCT73 IZBWTHEIH STV 5 Simon & (1975)

48 LLNA IZ3WCTHAT U oo Hifie 895 2 VR BR D 2 40D 3 RFICHIIN S 25 DI 3 70
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DT LAUE, 1965~1971 4| *l@v%%:~ﬁ//M(fXL
vERL,) KOa— K7 A 72 RMNOEBTHEROIFHPBE 10 fEak 238 THl
BEARAR IR A C T ERIRIEBAT LR & & ﬁémtékﬁirml%
Bl (Mg s Lz 216 Bld 9 6, BT LTz 40 Bz DU CTiEbRSk
S, AL BN ONWTIEEIEDN GO NIRRT SN TV 5D,) NS
SZIER] 1B & 3B DOEIE TR UIREED S REIREBD 2 NE A TRE L
T, R OYER ORI CIE A~ v F 7 %217 - T2 iibext
%3%ﬁHé@ﬁ%kLK%@9%uﬂmi%tbfkb\MSW_O

WEEIEN S Lo T-E L TW5,) RIS, BEEOEEIZ X
éth—X@FWﬁ%ﬁnﬂ%méhfwé %@F% a—k—-
ALAERFHIREIZ fé#/ﬁ)/@@ﬁﬁ_%éﬁ/xm 1.0 TH
ST EENTWEHIARCY —F 7 7 L—F \AIH%H@{%H&(%\
B R OSIRED) IS U2 A7 TT— &ﬁﬁéhfb@w:k\
FIENEONRNST2FEDOEENEGRTHDLHZ EE2ERHL TV, (&
B4, 33, 144)

(c) Wynder & Goldsmith (1977) MXE 6 #HIZH T S EESR— X DIE
151 %+ BR B 3T
TARC22 K TN TARCT73 IZ381F 55 HIZ LiviX, Wynder & Goldsmith
(1977) 1%, 1969~1973 FF-DK[E 6 #BH DT 17 sk 2317 2 BE
FEAEB] 712 B (B 574 B K OV 138 i) I ONZ Y 3%IE I & -,
PERI. ANHE R QYRR (E=, EE=ESUIMERE) Ty y F o 7 %&17
> T [AER DOIFEBERT I 2 AT ImEHEIC K D IRBES— R OJEH T FRAFIE &
Fhii LT\ D, SEFID 9 HEL EAN T HWEIOBEUBREINH & Iz S
72163 Bl (5B 132 il ) Ot 31 ) &, wbextiRd 9 %5 153 ] (5B
P 124 il Je Otk 29 1) 122V T, B EAATHWREOBBUCR L A
v A BRI B BEE) ICEHLZE A, WD 1.0 & FlAE
S LTW5b, Wynder & Goldsmith (%, 1 7 Z I VEERHEIZ OV T
I, CKETSHICEA SN T L YEHESGHME CHRERNZ L b,
FNBITHPAMERAR DD L LTH, YR EICBW TR 5 Z &
WEThHsdE LTS, IARC V—F o 77— i17Mu#EW
Bl « FHBZREL TWAHZEIZONWT, lx Dk ZLic~vyF o 7%
1T T NEPIZONTHFEICHE SN TV 2N 2R L Tn
%, (ZH4)

(d) Howe b (1977, 1980) M7V T4 v aaRVETIM, =a—7
7RSI URMRU/ NRATTMIZEITEH—FEAOR—XDIEH
xRS
TARC73 IZBWTHalH I TW5 Howe & (1977, 1980) DL

cauui1%4&4ﬂ~4%6$6ﬂuw%ﬁ@79%4yvlnmy
BTN, =2—T 7 KT RNED ) RRa T HIZB W THIC

%ﬁk%mémﬂﬁéMtﬁmwlm@Q%&mm(wiammﬁo
ZetE 152 1)) A QN Y EZIER] & Fn e OPERI TN~ v F o 7 &21To 72
[R5 D[R] — J& A Mo B A JL U2 A K D — iR AN B~ — 2 O JEBI] T
FRRFE N FEhE S VTN D, EORER. (60O N THBEIOEBEUZLR S
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A X%, BT 1.6 (95%CI FERME=1.1), &M T 0.6 (AEAZRL)
Tholmb ENTW5S, BIEICHOWT, BIZEKEFOFREDI-0, #
BLUV, BREEFRTE ., IRISEREEERE, BEL NS A Z v ha—k—
BERCEA~ Yy F L T a2iTol2E 2 A 4y AT 1.5~1.81T/k -7 &
SNTWD, BTy Y VEEBRIR DAy XL EREH LI 2 A,
ERIFERE 2,500 BEARTm OFE GLUAERF] 42 ) T 1.5 (95%CI FIRfE
=1.0), FHHEEE 2,500 SEEOH GL4RER] 16 1) T 2.1 (95%CI
FRAE=0.9) T&H v EEHIR] 3 FLL T OF G4 EH] 30 f51]) T 1.4 (95%CI
TRRAE=0.9) . EEUM 3 FEOFE GLUER] 28 i) T 2.0 (95%CI
TRRME=1.2) THhoT=L SN TWD, HITEMBIEN 2,500 HEE T,
o FBEUAN 3 O Ay XX 5.3 Tholm& SN Tub, TARC
—X 77 N—7%, BREXEROICR S 4 v Ao RE Tk
WL SRR T2 20D THEE L 7= OB NI DWW THHREIZHAE K Tu
W EEERMLTHWS (R4, 145), AFEMHFHAESE LT
AHEIZBNT, BEO N THBEEHETE O 84%13V > B U VFHDHD
BRFHETh-oTmL SN TWDHD, AT HWEHERE O oHTr C#&A 1
B L CHEENL N -T2 L h | KR 280D TRFEE L T
WELTHBEITIARVWbDEEZ D,

(e) Kessler (1976) KU Kessler & Clark (1978) MARILFETIZHIT

B IR — R D fE 5l 5t EBRF T

TIARC22 K (N TARCT73 28T 251 I L, Kessler (1976) KN
Kessler & Clark (1978) I%. 1972~1975 42 K E DR ILVFE T DI
BE 19 S (2B CTHriz bt & 2 S iz 1,300 filo 5 5, BT L
TV 2 509 B K O s CHEE TE o 72 167 Bl brE . FiR4
17 U CiBBE L7z 634 Bl w22 i U= 519 1 (1 365 6l e Otk 154
B & UERER] &l MERI, AFER OMSIH CE A~ > F 2 72170
EVEZAIH L72mPbext B O SUZRBIRE 2 S n=# 2k<,) %
R, HHEAEIZ X D IRPE S — A OJER HRIFZE 2 it L T\ D, £ Ok
B, BRERFAZOWTCHREEIT> CTHHE L AT HWEHERUZR D 4
THAZHOWTIE, BEE OREIZHOWT BN RN S nenhst- b
LTCW5, £/, o h U SEEBRUCRE D A v X3 0.7~1.1 TH-o 7=
ELTWD, MEEOFETREILZITY &, A THWEHERIR S 4 v X
LIRS ¢ 0.84, FEMEE T 1.4 Tholm L LT\ 5, FEME T
DNTHWEEHERUAR D A v Xt 1.7 13, KR TFOHREEZITH & 2. 6

(95%CI=1.2~5.7) 2Lz LTnWb, IARC UV —F 7 7 )L—7
WX, EFELTEIERI O Z R E L2 EROFERE L TRBER LY
JEFI DB L ~ILNEL ol 2 LI L DB, T A DA HENE A2 48
LT, (4, 33)

(f) Morrison & Buring (1980) MRR b UIZHITEH—RAOR—XDIE
15l %$ FREF 72

TARC73 IZ81F 55 HIZ J:Z}’L:f Morrison&Buring (1980) 1%, >k

[E DR A b HRHTHERORBE 66 fiti ik T 65 ik (23 T FEREEBAT LR

D BRI S 3 &Rk uﬁ% LS IVIIEB] 741 D S HIREICS
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MU 72 597 il N M4 3LAE I & i K ORI CHE~ > T 7 %475
7o [dl— R Mgkt PR 677 Blod 5 HIRAEICS I Lz 544 il KLz, —fi%
N A= 2 DOJERI RRIFFE 2 F20i L TN D, OFE T, B BR A &csk
FEORBHWREOEBRICE S A v XX, BHcTEnLh 0.8
(95%CI=0.6~1.1. % S4FEHUER] 144 1) K 0.8 (95%CI=0.5~1.1,
Y BUER] 101 1) . ZHETENEI 1.6 (95%CI=0.9~2.7, i%%4E
BUER] 69 i) KX 1.5 (95%CI=0.9~2.6. % 4EHUER] 54 ) TH
ST LTW5D, £z, BHECHOWT, FElfin, BHE LU, B, 2%
K O CRHE U 7= 2B BT 21T o 72 & 2 A N T HEHISINACE o
BE O H B ORI AR D 4y ZiEEN 1 0.7 X1V 0.8 TH
S & LTW5D, BN EEHIRRAICE, (BH R K OV S5l R
B OBEUEE K OB EEIE & OBEIZCOW T 21To7 & 2 A, B
R AR OB B 2N 5 B Ot (4 Xt 3.7 (95%CI=1.3~
10, BZYEEUER] 22 1)) ZErE, BIE OBEEDN B L TR b
A E DRI oToE LTS, BIEOHF IO W TR E{T-o 72
& T A, BUERRER O 2o Ao CIE R I IR A AR OFES R H ko 15
BUZAR D A REEMNENEI 2.6 GELYEBEUER] 19 #]) KO 2.1 (B%H4
BEUEH] 15 ) (2o lo—JF, BUERERO oW BTty Xho &
EIZA BNz LTW5, IARC UV —F o 7 7 —F1%, i
OWTEEEMNT I TON TV RN E &L W5, (B#H4)

(g) Wynder & Stellman (1980) DJEEER— X DEEHI* B
TARC73 izEB i 55 iz L iX. Wynder & Stellman (1980) (3.
1977~1979 F- O REMEIEEAEF] 367 51 f2 OV FLAEF & [FIER D Jple xt i 4
(2 EPEE X DR~ — A DIEF %t BRIFZE &2 2kt L TN 5, & DRGSR,
~ T U T EITo T BT TS 0O N T H MR OB R OVE S5 il BRI AR
B OBRICE D Ay At aH Lz 2 A, Wihd 1.0 & FEl- 7z &
LTW5, 10 EBLL EORIERED 3 5 1 BET 5 & . HHE T a
IR A ORISR D A v RHE, BYET 0.6 (95%CI1=0.3~1.1) ,
ZMET 1.0 (95%CI=0.2~5.1) THo7=& L TW5b, (&H4)

(h) Hoover & Harge-Strasser (1980) M:K[E 10 thigizH(+5—EAO
R— X D e *F R ZE
IARC73 \2B1F 55 iz L +uiX, Hoover & Harge-Strasser (1980)
I, KEO 10 I BV THi 72 2B & fRHR iR S L2 a5
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REHER DR IR~ B Iz W Tikma T2 i TcErneE LTn5,
(ZH 3 3)

IARC22 iz BT 55 Hic X, Kline & (1978) 1%, BARIE (WFHiE 28
ARG Lotk 545 BIZRERI & L, S3ER & Bk H RRIFFER O 22D 2
RUWNIZIe D X ole~ vy F o 7 aiTo -5/ (R 28 % HEE &) 308
Bl & FR, o b U OBEIC DWW CERIR IBIFFE A Fhii L T\ 5, AAK
ONFEDROFEFASHE, IBIREE, AL OHE L~ULIZBW T, EF & xR
&@% CHERET R T2 BREEMHIN ) OSERIINTE B O F 3
N CRERRHICIEE T DA Z ARERBNICHL > TW A EDEFI L W %
#ot&bfwéo_ﬂE%%MﬂQ&U1WWAKO%Tﬁ%%ﬁﬁéﬂ
TRV, ol H RRIF O, WEPERE, MU OMAEICOW IS L En
AT 4w ARSI LV REEIT oI LTV D, TORE, Yo b
CHEERUAR D Ay R 0.94 (95%CI=0.5~1.8, % 4B EUER] 30 ) TH
S LTWab, IARC UV —F 0 77— 13, AN T HEBYESIECE « £ 5
DEEICOWTHREI N TWARWZ & Yo b ) OB R & OB
UFHRBIDMENR T 23) DA SIS TN & PR B O R E VR
IR DOSAIZIIRANZ DI NWE T I B ICHRET A2HEE 01 H 50
Z LTIEEHIRMRICEENTWAAESERH L Z EEHERH LTS, (&
M3 3)

Q@ FntoE FZHBITHHME
a. Yyh' 5E
Taub (1972) 1%, JEGIHRE AR, Vo BV VFHED A NVE LT
NOREBIUT BT EZE, IEEESEICT LAY — S E 5 &k 2777
BEMENH D Z k%%%bfw@<§%9\15m
IARC73 I2BT 55| Iz X, Roberts & Renwick (1985) (L. t k
By B U (0,1 g/ AN/B) %1 0AEBRSE, &
BOFBRICIRT DA Py (A =@ 2mBERELE Z
A, BB EEREHEDOMICHEEREZZRO Mo LTINS, (B
4)

b. A
Chew & Maibach (1997) ®#i& iz i, BIT (0.002. 0.01% & A 7K
B 7erelr o) a— 0.1%aa8 Ut V) &, RIEEREBEDRME
Wk b b6 6l (18 ) @ i xiEiysic 2 HFAT L, 3 HE Xt 4
WHE 21TV, BEF 12X 3 BREIFAMT L, 3 HE XX 4 H BIZHIE
EITH/ Ny FTAINEHRINTWND, ZOFRE, 0.01%LL FOREST TR
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JERBEME R YT LAF - 2 LEITRBO LN noizd T
% 0.1% DAL THIENZBGME & 372 10/56 Bl DWW THEAMS #1772 &
A OB IBNIENEE SN, D 1 BIOBBMESIZ oW TIE, EHEET
HoTmZ b, TUAX—RIL Tl KERMMEIc L2 b0 THD L
HE SN TW5, Chew & Maibach 1%, BIT IZ 0.1% D2 TR &l
%ﬁfé & ARRBSIETICBWT BIT ZEBEEXFER LW & 245

G L CuW5, 72, Chew & Maibach I%. 5li& BIT 122\ T ORRZE 752
K%éﬁ%ﬁ%&@ﬂy%?ZF ZEAT AR 16 MOV T L Ea—%
Fhi LT\ D, EORER, HEHRE. MREEORE., A & OBIZ2RE
., HRBROKRINE L WS T2R iR’ H 5 2 5D, BIT 23 &gt %
Bl - HRDHERD BIT ORBREEOHEIZSOW TR I TWY
e, (ZH155)

ERZBITHIHMEDEELED
HJ:@ LB AT UIEBMEIZR D EFR L OIZ L A ETIER] % AT
IZELDbDTHon, Yyl ) EEROFEIZSOW TEDIIHERE 2
ém,é ZAERUZ LD MR E DR AR L Ay AP AER®EZ R LT
H DX Howe » (1980) MUY Cartwright & (1981) @ 2 OHATH D &
ZEZ6NT-, ZuH?dH B, Cartwright © OEIZ OV TN — A D
HETHDLTDOREDOL L NEFRBITH 5, [F U HER—ADFHETH D
Simon » (1975) KU Najem & (1982) DR TidA v XD A E A HEN
ZERD TR, —fRANITIRFEN— X OFRE T/ Nl O fERERN 6 5 & 5
ZONLDB, —AHOREMEL WO ENOE, ZRHDORRNOY v Y
VIROERUC L D BEMESE O AEROHEINZ OV TR mESD Z &
TR TH D, K AOEZXEE LA IZIB W TIE, Howe & (1980) @
WETIE Y U BRI X DB O AINTER D Ay KO BN
O HNTUWAHD, Meller-Jensen © (1983) KX Risch & (1988) D
TIEHAEZREMNIEO LN TEL T, BAWIFETLIMEL 2> TND,
Gallus & (2006) M TOF Bosetti & (2009) OiiE Tk, ENLSOER A4 fcﬁ
JE DFEANARD A v XIZHOWT, o B U CEOBRUCBEE L 72 #8358
D BTV,

Z DM OFENER AR DI FAIENAR D HREFIT DN T, 4T L BN+
DIRAET A LTINS OD, Yy U SEHENTHEROBEIU R D
[ I & OMBE AT BRI A DI %2 R T 285 RIS ST Zeny,

B DFEAELIAMIAR DIEAAFSE L U C, i P K OV H SRR PE IR D
JEGIXT AR EN T SN TRV | BIFEICHBWT 1.0 2 LF 54 XHd #H
HEINTWDER, RERFIZOWTHTENMTONL TN RWZ & oy v
OEROBEIZONTHIRE SN TW RN &1L, oy U VHOBERUC
K OEBIZONWTHIRAITS Z L IXNEETH 5,

ZOfh, EFMAUANAOHRE LT, o b ) UEHEOREFERICZE D
T LRGSO FTREME 2 FRHE L 7o S D3 DAL= DS ZAUEIR & a7 SEB
WEPODHRICLI DD THLZ AR LI, oy ) UV HEDOENRD
DA D 5 6 BIT (ZDOW T DRI EFAEMEN A D IVTZN, ZHIUTK
JERIPEIEDR RO HILD L O RERERBRIZBIT AR TH S, REMFHAES
ELTE. W= v ) VHEORMM E L TRABREI NS GEICE
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T2 BBEEWRNCKHEELOENEICB T EVERRAE XD L, £
DX D BRGEITEBWT, B b2 BIT (2% L TCHZIEIES LA BEIT 70
HO LMW LTz, LEERE L. SO OEAEZEEE 2. AEMHES
ELTIE, Yo VHEORMYE L COERICEBWT, 7 L7 DRk
N B AR N ORE | Y

PLEX D REMIHKTT 25 &, REMFAES E LT, AT LESRH
BEOMOE MURD AN BIX, o B U EHICOWT, —RABEHIC
eV EOBAEE LT 5T X ) ARFEILIISE STV 2R S LT,

. —BEREDHEE

1. RKEIZHITSERE
KETIE, W™ (o Voo b X, Wi (o by, Ty
VT rE=Ub] KON Sy Vb oa) 2y, G) EERAEEE
(WGIE1 A 2H=0Y oY e LT 12mg BLF) ., 08 - 5 AR
(WHERHY ERA T — 1 B0y Y & LT 20 mg LLF) KON L&
(—BSH=0Y vy Y 2 LT30mg LLF) ~OHBEE LCoRIn, 3XEG)
EHA I SR TANDF 2T TIEED ) S ORI, Gil) Fa—A o H
LD JEAR o O BRI R E O RFRE L <I1EGv) 7 b—r3—« F v 7 2O JABHE 7]
EWVWOTHIITORANRO LTS, (2, 20)

NRC (1989) O#RAIC LauiE, KENZEIT S 1987 FEOHBEH DY~ U
I LRy Y o Y T AOAEERIT, FRER 12,800 R RN (K
5,806 kg) X T 579,000 7~ > R (8 262,634 kg) L5 S TW5 (B 156),
ZANHITHONWT, 1987 4 () OXKEREFAD 242 HTAN (BH157)
K365 HETER L, BEIEREZ 20% EINET D E. B U B w A 0.05
mg/ N/H, o BV YT A238mg/N/HEHHIND,

2. FMIZEHITHERE

EU T, iy Ty ) A NZZEDF R IO, BV TRV D
L) (E954) 1. WEmEE (80~100 mg/L LA F). &% — M (100 mg/kg LA
™) EHESE (80~1,200 mg/Lkg)LL ), EXZ I« I 1T A8 7Y 2k (80
~3,000 mg/L Xid kg LLF) LW ole i ~DOHHRE L L TORIMNNARED 5T
Wb, B2, 21)

FEEEMOKEREE (1993) 1T X 55 EICIIT DA E RN — X TORINEER
i (1984~1986 ) FHEMEIC LAUX, W™ 1> U v OfeE—HER
B3 122 mg/ N/B, I (o BV oy oh] KO 3y U R
U A OfFE—HEREITIWTNAS Omg/ A/HEESN TS, (BB 158)

MONZE B2 (2001) ORI EREFHEHREIC XX, BINCBT DA DR
me Ty U ARNZZEDT MY A, B TEARORI LT L] (E954)
DOk K — HERE (IMREMOHEGREIE] X [XSREnRRINEERE E
[RAE) 1X. ADI (5 mg/kg (AH/H) B2 2nEInTnWb, —J, hiioH
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AR HIEEURIT ADI 2@l % LHfESNZ &b, KE, A7 04K
C7 72 2B D DARREMOEERE] X TR EmAINEER LR
TR L7HER IR & OgMTOI, T ORE, Uik EEEIL ADI O 2
~51% CThdH LI TnD, (BH159)

3. EMNEIZHEITHER=ZE

Wy T U oh 1 ZERAETIIRIEBEETHAT-O, TXAEICE
B ERET — 213720, BRCHESNTOAEMY o) v RO T4y
AV F R TLA] OFBREFICONTIIUTOERBY THD,

<=2y "Ry RERICKD =N T ATy NAXT 4 —DFER, B
MHEDY IV ROy U U LAORHEE—HERE (UL
TOAFHME) X, 1982 4T 0.906 mg/ A/H., 1987~1988 4T 1.11 mg/ A/H .
1991 4T 0.859 mg/ A\/H . 1994 45T 0.416 mg/ A/H . 1997 4T 2.88 mg/ A/ H
EHEINTVWS (B 160), £72, 2001~2003 FFDOFE R () SEHRA
FEI M Y 2006 FFEEIZERI L 72RO ks R & it hbihvic~—2 > hRR 7
v HFRIZED h—FNVF Ay NAZT 4 —DfER, BENLOY B )
FU D LAOHEE— BEREIL. 1ML Lo AR T0.19 mg/ A/H . 1~6 1% T 0.06
mg/ N/H. 7~14 % T 0.11 mg/A\/H. 15~19 T 0.12 mg/ A/H. 20 &LL ET
0.18 mg/ \/H t#EINTWD (16 1),

—J5. AEREAN— A TORBBREMAR RIS IE, ®my Ty ) kO

YoV MU DA OHE— BEREIZZNEH 2001 425 T 0.0015 mg/
N/H @O (X 2.68 mg/ AN/H @D 2004 4 T 0.0017 mg/ A/ H 49 KT 4.96 mg/ N/
AU LI Tnd, (162, 163)

V. EffHEZHFICZH TS5
1. JECFA [Z& 1+ 55
(1) byAh) > %E
1967 fEDF 11 FISEITB W T, JECFA 1L, Yy B U VHEHOZEMEIZ DN
THRFTL, oy BV (1% ; 500 mg/kg RE/HFHY) O 36 W &L O 2 4F£H
DIREEE G TT v MNIHEEERA LNl Z b,y B U NS
FZDOF MY AR N T AFIZHOWT, TS ADI (unconditional
ADI) | 0~5 mg/kg (AE/H, FFEMAEREMHOAIZEMT 5 &4+ E ADI
(conditional ADI) | 5~15 mg/kg KHE/HZHEL TW\5H, (=16 4)

6 ZREIZRBNTTF 2—A U W AOHEEHIFEE, 7 L a—VEOEHREHEENIZEA L TH D L OEREFRNG, 3+
MHAF 10 NG SN, TORESTESAIEIZY v B Y T b Y v allbEoFERHC AW S b0 EHEE L,
WMEROH %D 0.1 b Zihte LTOAERLEET LT, HHEEATWS,

47230 b U S, BAUSAOMGE (BRI ERFE A H MR, SRR, A > 5%) 128 70 b bz —Jr,
ABSHETE bbb HEE LT, 165 2RI E LTOAERLEETL, 2B 450 1 AEWICHEA S, &
P OFEFEREZMOBSTD 2 (50 40% L fiE LT, BHHEN TV,

18 HMENCBNTT 2—A U HLAOHEHIRE, #7 L2 — LSS HREHHERNIZE LY Th D & OEREHRI S, 34k
MHAF 20 b HE SN, TOREBOSITELNAE IV v A Y o Y v A BEEDFEHZIHWSO N b O EHEE L,
REREOK %D 0.1 Fr 2N E LTOAREREEEL T, BEHEN TV,

9 390 hrWERE SN BRSSO MGE BERFBE A HWE. SEHRMY. A v ¥5%) 128 100 koAb &
HEEL T, 290 Fo 2l LTOAEREETEL, 9450 1 3 EDITHER S, EYMOBEERZMORBTO 2 F0
40% L E LT, EHEh T3,
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1974 2D F 18 HE/ITHB W T, JECFA X, oAV o F MU oA 5% XX
TH%REE L W BHEEEE Lz 2 SORBOLIZEBNTT v hORERIEES
DB IINLTNDED, ZOREMORZEILY v ) UIARMI LD k72
TER URY pH OEIZ X HFEADOIRKEE) ICLDbDEFE XD T &EREHM
T2Vt LTWb, 72, RFIEXEIMIETOY v 4 U AAEOEEEIZB W
THEU DR OLEMENR S S, OTSA X% > # U UHEIZE K 6,000
ppm EH INTWND EOWEN SN, L LT, JECFA X, RiEESA
TEIE L7- ADI #EH Lghho7-, (BHR1 1)

1977 0% 21 FSEIZBW T, JECFA (X, TEWNEFEME LD B AtE
AR 3 HIZBWTHET v MIBEMEE R EOFEREMNA LN & ST
WAHR, ZORBFIEZONWTOERERB A+ ThHrZ L afEf LIz, =
NH0H 5 2 R REROHBRME DO F =D 6 TH D OTSA IZOWTIE, £
BRTIXZ » MIBEIES 23842 S8, OTSA 35 £ TV WiERY »
U ko ThIBEMERIZAET D2 LD, OTSA BHET ~ b OIS 3
AEDRNYE TH D AREMHITEE SNz, 7 v NUADW L O OB FEIZ S
W T ORI AMERER TIIBEPUES ORAEDRO b nZ & BinmtEil
BROFEFAC—BMERA LN LD REFRIE ST 720D AMEAHE
MIDFAET DAREME, o B U VPR RNA T vE—F— L L TEHT 2 AlHE
MR OEHEOY v 1Y BB R B 2 NAT T AT REME D R S vie, £z,
FAHERIFEE kR & LT FEIEIC K B, B RAAY A7 138 L7220
& DHEIZHDOWNTIE, FEARY A XOHIK), FEAN DA O A s et S5 o FiE
IR STz, 29 L2 mic X v AU an=d, JECFA X, W
v B VHIZOWTENE TO TS ADI) 0~5 mg/kg RE/H%Z &
ADI (temporary ADI) | 0~2.5 mg/kg (AE/HIZZE L, FrEHERMHO &
W23 LTz TSRS % ADI (conditional ADI) | 0~15 mg/kg K=/ H %
LT, (9, 165)

1980 4E D 24 [MIEAITHB W T, JECFA IX, Vv h U BB & BEHE IS
AR E ORNCEIEMENFTRD B2 &R L2 ETL O FIE 2 MOFRFRIC
BE+THEL2D, o B Y VEHICOWTDTF > EEZ AW T30 AR,
BB COBEMIEEREA D= X LCBET 2R BRENFZE T LT RN s
LT, BHEADI#EHADIEEA#1T>7-, (M 166)

1982 {E D 26 FIEAIZB W T, JECFA 1%, #EEOEZWENLE LN
HRIZOWTHRE L7228, 2D OMZEORERN Y~ 4 U I B L 7= Bt
IS D FE RN DOFEL & 72 5 6 DO Tl Efam L7z, JECFA IX, B & ADI
WHZ 1984 FE TIEETH 2 L& L, WETE/ 7T 7 (FAS1T) ZAERK LT,

(ZE167)

1984 #£D% 28 [MAAICB W T, JECFA 1%, Ak, KNEhRE, &fxdtt
K OYERIZB T 57— JROBER O &V v B U VB OBENBIT B~
N AR, BNA T e ET—F —IRNAMBME L LTV >
71V FEIZEAT A BB Bl DN e N R ER & BEIIES S A IS A HEX
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JRER A SN T B0 DT v FENAMERBRER L Wo o H=R B RO
%21 7=, JECFA X, BEfFO M BN S 13 v h U VI E T2 < .
TENERFEIIHET v SOBERICE T2 v U VEASORD AVJEEITR AR
RLOTIERWEDORMEILY F & -, FENEBRMAZ Y BEHRBRICB W
TIE 3% LA HIREE 512 X 0 B & R IE S A58 b, 72,
D OWE & 7~ Bl ClI— i EBRICB W T %R (RRBRIL 1
WERED O E) 12 L0 MRS ZE AR AR 5 Tnb & LT, JECFA
1. 1%iREE (500 mg/kg RE/HAHY) Z# NOEL & L, > U KOZEDD
T B Y T AER O U U AEIZOWTEE S Vv —7 ADI 0~2.5
mg/kg KE/HZE VY THZ ENTEHE L, BEIFT /) 7T 7 Ol % 1Bk
L7z, (Zf168)

1993 D5 41 M AR T, JECFA IX, ¥ oW U VHHIZHOWTIRO R
fRzl £, (ZM169)

(1) FEHREEGRBROEENS, Yo T M) v Aok E5ICEEEL -
R RS AR I ERNSIE S » MR L OTH D, BRAA =
T — H —VEEE DORL O IETFAE FIZRB W TR, FrAE I R 0 e b iE
BEORAMMIAR TR TH D,

(1) AEENOAEBZR 7 pH &M FIZB W TRIZIET R TOY v 1 U a3z
A A UCHEET D, o8 ) U iE DNA AT 2 & 9 2eE B
PEREDN AE L L TEB 5, In vivo TO DNA fESMEITED 51T
W, By B U UATAERN TR R ICE R Sy, — T £<
D in vivo X W in vitroilER THOND Y v Y o R U U ADOYALR
BEFHEMECOWVWTIE, BRERGIZEDIPEREERL L TOA 4 AR
ek abolEZON, Yo BV U U AEANEEHRRS
BN ARBROME R E T E L T\ 5,

(i) BEIFHOEBEE G%AE) OV v bV HHCLDHET v S OREBIT
R OBTER I RN R OB A 7 — 3 g AR LB 7 SR
RAEFDF N LA F U REOENME KR pH O ERTHDH, Zhidd
v U IR O OTIER L tMOFKBE L —EO&M izl
TN AT T — a UERZA L, REBIT ERGBEROREE
HWNEw5, AEREZEOT N U LR EORIZA LN DN AT
2 — g UEROEIT, YL AREEREA A DR PIREIZEE L TV
720N,

(v) BEFOHAOHF T, ageZ w7 U VBN BEHEE R ARG LT b
CHEE S DL DT,

(v) HoB ) CBERERG LT v FOHBERICBW T, RIEIEDRK
b= 7= A VB DR R & 72 o 72 2 LT Ko TP 5 O TEE) 23 e
S, EDNEDEIEG O FE RN G- LTz & 3 2 ERBE LI DV
TIE, IRERRFEILG S TR0,
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(vi) WU SHEIARDEFRICB DT, Py U VOB e h—
N DR TCOBEMBERESEREZEMIED LWV I FEUIRILTY
VAR

JECFA 1%, oWV F N U LOBRGEIZEDHET v b TOREMES O3
EHINEE h~OAYF— R ELTRMIiZIT > 2 & id@Ed Clidene L,
JECFA (%, ADI OFFHMEEITHI2H 720, BitlcwE Iz H VU o F b
U LIZONWTOT v b v ZHRICHZ 2 RNEER GABRICB W T,
T5% IR GHE £ T EFITHFREENHONRN2T2b DD 3%LU LD
IREFE GHE TR AT AL — 2 ZADPEE 72> < Bl GREFEOIEINZ 1 5 £y
O A BIRAF AR E NS G0) NAONTZ Enb, 1%iEEE (500 mg/kg
KE/H) % NOEL L9252 WU THH L Lz, & 26 BISE CTHEESN
7=V EHRER (McChesney ©» (1977) @#45) T% NOEL 500 mg/kg &
H/HANMEOLNTWAZ LA, JECFA X, 8 AE 100 L, ub
JoAARNZEDTINT T L, AV 7 LEROFT N T LEO 7 V—TTDO0
T ADI 0~5 mg/kg /K E/H %mmz Lz, 22, 169)

(2) Fflit) MA
1979 FE D 23 &AW T, JECFA X, HFHEHMED—B & LT MA @
BEMFHMEEZIT>CEBY, 7Y F T = VBRIZOWVWTOT v LA~ A% Hn
REMHBRICB W TUEERAEROEMMNBD Lol Z &b, 7 v b
115 H F’Eﬁnft%ﬁ BiF 5 NOAEL 0.3% (#J 150~300 mg/kg /A HE/HAHY) %%

VB I FIEEIZEB W THRE LT MAIZOW T O TS ADIJ0~1.5 mg/kg
M@/H%Eﬁ ADI L LCREL, B/ 7T 7ML HTW5E, (BR3
0. 170)

2005 FEDF 65 [HEE 2B W T, JECFA X, 7 b7 = VEEHEK T )L —
TNOWTHERLZ ML 2T TW5, TOH T, MA IIHEYZ 7 X 11240
HEINndb00, KETO MA O#EE— HEBIER 3,800 ug/ NVH Y%7 Z
A DOEIFFAEME (1,800 ug/ A/B) ZEiE L, 7o, MA ZHNEEOHETH
RN EDS, MAIZHOWTERID NOAEL (23 et ili 21T - 72, %
DOFEF, (1) 3 23 FIEAITB W TEHRIE S L7z ADI OFRHIL L 72 - 72 NOAEL 150
mg/kg REH/H &, ﬂ%lf@%&m HIEREZ{AE 60 kg THRLTEH NS
63 ng/kg KE/H L O~—T U538 2,300 & 725 Z &, (i) DNA EERBR T
BEPEDFER IO TEHETALNTZLDOTH Y | FEREN 2 FIETIE W@
KRB CHMEORE RN R STV D28, UDS B Clifatt s ST
%z b, JECFA 1T, MA B OBR L ~/IZBWTRAMEICEA T b
HTHOTIERNE LTS, fERE LTJIECFA X, MA 122\ T D ADI
0~1.5 mg/kg RE/H ZHEFFT 5L LT, EBR71, 171)

2. IARC [Z& T B FF
1979 4 3 H. IARC V—F 7 7V —7F1%, FERFR T W OGO —B &

50 JECFA IX, A KR Oz A BBEOHER Y v Y U EEICIVHAEEINZZLICLDbDEHEL TN D,
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LTH o) VHEICOWTORERRLITV., TOHFT, () —WADIZBITS
BEMEFRE N AU A7 DT REINXE—H 0V v B U VHEKEEREICBIT S
BEBER S AU 27 OEEINO FTREMEZ PERRT 25 2 L IXTE 20D, EFEET — 4
DOIXY Y Y CEPENREZ S &R T W) BRSO TR BT,
F72. B FOZOMDELLONE &Y > 1 V) FEEEE ORI OV T O
xR, G) BHEOY v B U VHEPHET v S ORBEBIT LR TORERA S
HNE A, MERET »~ N ORERRICIS W CBERE R AMEOER ZREXES 52 &
IZOWTIEHORFHLR H 5 | (i) ~ T ASDIEDN A ONTOFELITIEE A
E, (Gv) 7w MZ OTSA RO &EE LZ & & DRENAMIZ OV TOFRLIT
FEAERW, V) BEFT —&2 001X, TRy ) VHRICEFEALND LL
DOARFEY > 1V VOB AMEIZTF G LW EDSRIE S5 & ORI
BAEARDE DTS, (B3 3)

1999 4, IARC V—F% 77 Nn—7%, o BV F M) TAIZHONT, £
DFEGIZE VR CTAEKINTZ Y BRIV T LG AA LR O d M M O g
WA TR & 5 FE DNA SOSEDTERIBEFIZ X - T, 7 v MEDEAT LRI
ZlEfZ T M L7z, IARC U—F 7 7 v—7 1%, HZlEAEFIC OV T
X, B O M TRMERISEWDS H 572D, b MIBEEST HiLd 6O TR
ELTWD, ZORERTARC £/ 77 7128\ T, v I U A, [Saccharin
and its salts are not classifiable as to their carcinogenicity to humans (Group
3).: B MIHT2RBAMECOWTHEHTE RN (FA—T73), ] &HEnT
W5, (ZH4)

3. XEIZHIT B

KENZEBWT, oAU HEIE, 1971 £ F Tiinbw b GRASWE CThH -7
M, 197146 Al s GRASE Y A M b HIBRS L, EERSHININHE
HiomizBE s, £O—HEIEL 1 g L FIZHIRT 2EORHEN & bz, (&
2, 172)

1977 %, FDA 1T, BWERMEENIEDT 7 =—5H (ZeEE2 M+ 5 L
TPl b UIEMIBR DR TRV AMEDRRBD SN EEZ RN E LT
AL RO RWEEZHE) ICESX, Yo VEHORNME L COEA%
LT AHBEARE LT, KEFESTIZ. FDA OW v b ) A EHEREIC
DNTETZ M7 A (BEEILR) DRI, DgEEINCDZ>TET MU 7 A
DIEENTOND—F, Yy ) VHEELRMEIZEN TORD AR DE
ERRNBEMTONT (BR2, 17 3),

FD%, My VT N LI AHET v NEBIES ORARINCAR S H A
IZOWTIEE MIBEHTE 20V Z ERWREICHL NI S, 1991 4, FDA T4
AT 1977 DOV > B U AR ERFEREZRMEI L (382, 17 3), 2000 4
5 H. NTP (2L > T IBPAWEHR S (Report on Carcinogens) | 5 9 ilANEL Y
FLobi, DHHS bR ER I NIz, YZEIZBWT, 1981 b Te M
MAETHD ERBEMNICHESND] boE LTI Ty U VA
NHIBRENT-, ZOHEIX, 7 v MCRO SN -BEERE O R AN e M2
BEORVMEABF TR AL ENTEZEICESbOTHI LENTVNS (B
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FE2. 174), 2000 4E 12 AT, Bl oEEEFRIEHEMN T 2HIBRT HIERIC
KigENEL LT (|2, 173, 175, 176),

4. BRMIZEH 1T BT
(1) $yhyiE
19774, SCF 1%, JECFA |2 LBV v U EHIZHWTo [EE ADI) 0~
25 mgkg KHE/AZHEFT 5L L LT, R LIREEZHE LY v
VDB ERIET D Z ENMETHD Z L. 3L TO/NEHOEMNIC
o) CEEFERTRETRNWZ ., BTy ) VEERORE S
HEZ\THEYNZEI B, 2 L > TORNEE OGO > 1 U U FEERA R
TRETHDHZIELWVWHSTZERZID ELEOTND, (BHR177)

1984 4, SCF %, 1977 I XFF LT E ADI Z#Rs4 2 L L Liens, £
D—FH T, BBRIRNESI T ER L. F2m ARG 5 IRERHMI 21T,
WHEEADI ZRETREThHLE L, (BH6)

1987 4K TN 1988 4, SCF 1. Hi7- iRk BRI O\ THRF 21T o 7228,
€ ADI OEENVLEL /25 Ko pmmBidan el L=, —J). SCF i3,
T N AR OB EIES O R AR M ES LW ERHL MR-
7ol L, 1977 DIt o Y > B U FEERHIRICE S B 5 OERIZHOWNW T
IIRIEY LT 5 Z LIXTE 7 E Lz, £72, SCF L, "HE W & OMSAEHEIC
B DBRBEOEEBIZIOWTIRBARATH L2, 295 LR REHIMIZE
& L@ @i ¢ 572 NOEL #2108 ADI AR E S TS 2
EEND, BIE/NEOY B Y BRI O W TTRIBINZES T 5 B
WHDEHIK L, (BRR178)

199546 H., SCF X, ZOEREIZBWT, oy B U AHIZHOWT, ik
B N O 2T A DN T2 B =72 R 2R Ml L RO RfEZELY £ &9
TW5h,

1) NLRZ—FRAWLSDHE : Althoff & (1975) IZXL D NAAHX—%&HW
TR OIED, FAS32 TR SN~ A RO E AN v 7 Y
UHEIT N T ORISR LB MR O % A BNIEER D BT,
INBA B —F AN 72 RO FHI R E TH 5,

(i) Sy FERTOYyh) VEERKRE RPN OAAL T U RED
EE A OYR pH O BRI ) 2 OMAERKEOT N v AEIZX 5
HeZ > MR N AT BT — 3 U ERORBUZIINETH D, BEH
< MEMEIERE . FRIEBBEL OB O 7 A it E (FERR) & \h- 7R
HLEELTWAEEZBND, 272, Yy VT v UL KD
F oy FERBRENAA = =— g UEROBERIZOWTIZHA D
TSI TNRY, 2B, ag, 7B 7 U A2 D0 TR, TR AERK S
IR NWRD T v MIBW T HBEROFEIMB A N2 &b,
Hip L B MR TIZAR W & Garland (1994) 12X - TH S 2
=V N GAY
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(i) T v FERESREEMNOE F~ADEEE : £ bOE, T v b, <
U A GHAERMIRE 2 T BRE = 5T, ) . NAAZ— KO
BT, oy U VEOEHERGICE > THEMIERIIFRE S
VY FRIZ= 7 RIZOWTIE, Py U R D AICKDHET v M
~OERIZBWTZ VT 4 v S s B R EE L SRR 1T
DILTWb, o VEIZe AT v FOWTILOAEKRIZIBWNT
LR EZ TN b, B bETy REDTYH Y Y U F U D
LG X DM A AN D & T, 2oz &
HHOTIERL BN TORFER - ICOEIZL DD TH D L
EIND, BT v MEMEERAEMO e  ~OBEMEIZ OV T, £
NRHDEEFBZIZWHEOD, ZNEHEIZSGETE TWRWNWI &
5. SCF . HEAWH L TY v b U B X AEIEER AR NEZ Y >
H U D ADI O EICBWTEETLHZ L 2T 5,

(iv) v FZAVEZHARITHE-S5HBRIZE TS NOEL : Schoenig &
(1985) I2 L 2% v BV T FUTAZONTDT v a7z AR
2T HBRIZI T D HET »~ b OREMIEE R AR 5 NOEL 13 1%

JREE (500 mg/kg AE/HIHY) THD LfbimT 5.

(v) BIEEM: FyA=—ZR+ ~NARAX—HREEMAEKE (Kristofferson
(1972). Abe & Sasaki (1977). Ishidate & Odashima (1977).
Ishidate & (1978) M TN Ashby & Ishidate (1986)) MU't FRHIML
H kg EE2& Y o X8k (Chang & Stacey (1974)) % H\ 7= in vitroik
ATy VT R U AWK FBIEANREO 5T
WABR, WTNLEBRERORXIBNTTHY, YZEAITBELA
T RN KD IERFRAORERIC L 2D THD EEZ LD, b
KRB 23R L 95 in vivoiRBR CIZB AW FJET RN 885G S
NTWDER, ZNEDORBROPIIIRNMM %2 &8 T 5 HBRWEN WG
NWTWTHEERMRZITH Z LR R b O b H D, T X TOERENE
AREAERIZOWTCEHLOEAZZETH L, oy ) VEPNEEFICE

PERT 0 BEmEYE TH D LITF 2 70,

(vi) EPHE : EirDO L =2— (Chappel (1992) & Elock & Morgan
(1993)) (Z&AuidE, AT HHRE (Rri2H oWV 8) OFEREL E b
BEMEIE s A & DORICBIEME X A STy, Elock & Morgan
(1993) 1%, 1992 4 F TITHE SN TIEFIR BRI ZE D3 XTIz DWW T
ABTF VT RAEATo TR, FXHEREIX 0.97 LI1XIE 1 ITEVVEID
ol LTWnW5,

LLEX Y, SCF IZ, Schoenig 5D 7 > k& HWc Rz o3BRiZE
T B REBE IS O R AERINCER S NOEL 2 5&ic, Z24af%$k% 100 & LCTH b
VoF rU U LDADI % 0~5 mg/kg (KE/H (> Y & LT 0~3.8 mg/kg
RE/H) LTHZENREUITHDL EOMEmEN LT, (1 79)
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(2) F4t4 BIT
1992 4, SCF 1%, ‘MMM E DAL EAIEL LT BIT IZOW T, HiE
TDI % 0.02 mg/kg (KE/H LZRELTWS, (B17)

2006 4 11 H, EFSA O 2 ik, ISA RTHIRY vV v amE L7z &
BRRARIZ BIT 7 40~800 ppm O#iH (%) 200 ppm) THENL TV &

DWMEERD O 22T T, o) VHORHME LTo BIT (12
DNWTERELZRY £LOTWD, EFSA B/ x it 1TSS ZE DYy
EARBLEFHRBMEDN In vitro i RER TH ONTZH, 2 DOEE « 28 B I2 OV THI%S
Z1To 7 in vivo iR Tid DNA 157558, Lfﬁ%%%’ﬁﬁ:ﬁ?ﬁﬁ&@ juth,
REEFEEONTNHRD HN TV RN &b BIT [S@E st OFELE
WO LI EfER L TV D, EFSA B L, E4Ey hEHWZRER
HIIBWTCHRD BN E END BIT OBERIEEICHONWT, o U DR
fli & Lo BIT #HEROFHHIZEREREE T 5 6 O TIERW Efim LTV D,
EFSA B4/ % /L%, SCCNFP THW\H iz 28 A KN 90 H o g5
#MERBR T NOAEL (11 12.63 mg/kg AHE/H ., 8.42 mg/kg (AHE/H)
ML, [RERRRBRYIMA%E L T, BIT ® NOAEL % 8.42 mg/kg A
[HEBRTZENBHTHD E LTS, EFSA B3 1iL, 2 Tiﬁ&%
SNT=wEEHAREE (800 ppm) @ BIT 75:.3.?334% ORIV e VNS |
ADI L~JL (0~5 mg/kg (KE/H) TEILL =%, BIT OH#HE— E%E&E
0 004 mg/kg (KE/HIZ/2 5 & L=, ZORIZ LR NOAEL D#70.05% (£ 2,000

0) 1) THY., HilRY vV HEF o BIT BEILES 800 ppm LV b ‘ié

[N Z E D EFSA B33 v, o U UFEF @ BIT 1220V T,

hif IHESNTEREREEL L THoTmE LTHREEMI %ﬁ%%t%
THOTIHRWEER LTZ, BRNEESIT, EFSA TOFHMEREREZZIT T, ¥
v Y CHEDOBIEIZOWTHRE ZITO & Lz, (1 7)

5. EAEIZH TSR
BHETIE, Ty Vs A ERIBEOIRMATH 5, FALOEN
e LTI, ™ Ty B0 o R DA 31901 FFIZHID TR (GR%E L
O BHNHET DB ORKR) ZFFA S 4, 1948 FIIFBUTR MBI D
Ty Ty ) oF MU A BEEESTEY, 1961 iy [y
HV ] BRESNTWS, (BR2)

KETI197T146 HIZWbhd D GRASWE Y A EnbH v U VHENHIBRES U
T2 eENL, TBETIT197T3 44 A, oy U M U LO—EH~D
A ZERL L, YIFORBUGEILS 12 FOBEICL VFFRRERMOFT I Z25
FbDICRVEHATE &N, BR2, 172)

19734 5 A, FDA 3% v U U SO AT 2 EHH 2 NAS O
Al ETOMIERE T2 2 L2 RE L L%00, [A4FE 12 A, B4
BREmEERESEN - A RS (Y48 1X, oy B ) VEIZ DWW T, FDA
TiThhiz Iz 2Bk 0 NOEL (2 22 44% % 500 %3 8 L7- 1 mg/kg &
#/H (JECFA TED bz ADI @ 1/5 (2ARY) 2B EHREREL T4 LD
2, RS 2 WE L TR O E &2 OHIRT 52 L& Lz, ZOEEHTR
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BEREICESE, oWV o F R T A ROZFORAKZ - HAJE., AN
TamE—HOBMICHEAT S ECTOFHAEE, Vo bV ) ROFEDORRFZ T
a—A U LMERAT S EToOMAEEIR LS ENMTbE, (BZR2. 180,
181)

1975 4 4 A ORAE &AM ER#E - IR E RS (45 1%, JECFA
(K DRI, FTAENZIBWTCERSNTZT v FRIEHIIEENS Y ) o
TEIDERE S 96 A HE M B4 2 eIl S 7z & UL JECFA @ T R 1.0%
AR 100 AT DL LENRYTHDLETHEAT L, FFETH
256 H, oV rF b vsaoffEERGESH (B#R2, 182), BAED
EHIEREL 72> TV D,

V. B E Tl
Yo DY TN T DEWEE L Lt RS A AT T 52 LT TE
ol LLRNG, kLML DR THLH v AU v NTEN
W& L TOBMARIZRE N TIIZOMDY » U U L RERIZHEE TH 2 FHik & X
JISLTEGIZY v W) r2ElT 5 LHfEE S D Z &b, ARMHFHES & LTI,
AFHE R G il B O EVERHIIC IS W T, Yo U A RRE & LB
itz O TREBICHRET 21T 5 Z LITTRETH D Ll L7z,

Yo Y SAO—EILE T, EITGE TSNS, ROk Ly Y v
BT IMAEH TSR EREEISE LTEE, MEE»b o< EiEET 5, &0
BeH L=y B U IR - BB L. < IEREIRD £ F BICRIRME
UM KV PRPICHEIE S D, B MZBW I v 2 Y VEICERBEMEIIERO 5T
W, By Y VORI S BRIV S D, OO B LR E I
O, oA ) CEORIME LTOHERICBW T, ZeMEIGar/tEL S8
HEIRE DT T,

AREMFHES L L ClE, o b Y VHEICERICE > THERIEE 7p A EsatET
L ENBITEEND ESNARMIITERICTE > TREERESE 725 X 5 RiEE
FMEDOFHLIIAE STV O &l LT,

AEMFHES & LT, D72 E LRI UTERITE OB NSO v 1 ) >
TR T LAOERGIZE S THET » MEBUTRS AMENE O b &l L,

Ty BV F NI AT, A= — g VAER LTIET v N EERER I
WK LT, BRATeE—2a MNEHEZAT L2 EDHMESNTWDLN, HZ >~ b
WL TEERD T ey, —FH, o BV KOy B U s T AOES
IZBWTIEZED X9 IERIFBIE STV RN,

NI DB AT BT — a AMNEABTIZEEG LTS B2 b D15
e ORIREEEIEYED BRI, o BV o F NI D ADEGICEVBERIND DD,
RS ) oA U DFAET D OHTIEFER INT, IBRET D LB MR
WZREIN, Yoy MY U LAUANDOFT N U LAEORGIZE > THFERIN
HENTHST, o BV F NI U LOHET v MEERAOERKFIZENT
WX, R R U D ARE, R pH, BET v MEAORFIZAA, MR EOR 5
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RBREND, L, 7 v NUSOEFEIZ OV TITH SR RN A Z R TR
IFHELNTELT, BT > MZOWTHRFEICLDEZEOENRH VD . Z OIS
DITIRF DO Ty ) oA F U ZDEDODEETITR N ENRINTND D
EMH, YT N U AOHET v MNEERAMERITE MIAMETE 20 g
DEEZT,

— 7. ZFOMMoEMEE LT, RO EMMEG ST v hE Wz
AR H T HRBRICBNT, oy U T b oA 3.0%&% 5RO MM CHEED
KT Z D 2 WRE SN & OEFIR IO RO TR Y | R
=L LTI, 2o 02 ka2 EGICERT28MEEEZEX,. EOTOHETH D 1.0%

(500 mg/kg (AE/H ; %~ AU > & LT 380 mg/kg (KE/HGD) %> U D
A #5231 4% 5 NOAEL & 3 L 7=,

PTSA LSO~ B U FEDO R HOW TR, BB~ OB TS ST
WV, PTSA IZOWTORBRBGE Tl KA ED 120 mg/kg KH/H & 580 5 1
M > b DREMCEEIR CRIEM G E R NRD bz 2 b, AEMREES L L,
Z O NOAELE 120 mg/kg (RE/H % FRIZHAETH D LM L7z, LI LR35,
METHEEINTZY o B U F R T AIIZOWNWTORBREOZFIL LD E PTSA 28
ZLEENDEEBEZOND RFIETHRESNTZY v B U U R U U7 AIZHOWTOR
BROWTIUZEBNTHHET v MIFFBEOZEDEO HALTNRNT & AREEH
A & LTE, 120 mg/kg RE/H 285 LBRICHERET » h TR Liv b 3tk
Aok, o bV CEBEERBRICBT DIRBAME U CGHE L2583 b7
WHO &K Lz, AEMFHES L LCiE, PTSA SO v U O R4 D
NOAEL (Z2oW Tk, Wb EHRBRITHED H O TiXZeun s, OTSA HSHErE L ¢
1220 mg/kg (A H/H . OSBA } 1 CBSA-NH, 23 it & & 12 1,000 mg/kg R/ H i,
BIT A3 & 612 8.42 mg/kg KE/H ., MA 23MEHE & ¢ 12 150~300 mg/kg A/
H &R L 7=,

AEMFRAESE LT, oy ) CHEOATEREFEMEICFR S NOAEL % 500
mg/kg KE/H (v BV & LT 38 mgkg KE/HGD) LEFLiL7Z, £7=. Vv
71 U O ARR O RS EMEIE D NOAEL IV Tk, OTSA 728 25 mg/kg
{KE/H, PTSA 7% 300 mg/kg (RE/H CTH 5 &7l L 7=,

AREMPHES E LTI, ARLEEFMAZOMO e MR E NS, 3
v A CFRIZOWT, R ANAEFICZ N LB EE 59 L9 RS S
LTI U E I L 7=,

AEMFRES & LTUX, BREICBWTEANRBD bNGE0 v 7 U VD
HWEEREEZMET L. W Ty BV oy o [yl ) O T
VTRV TLA] OTN—TL LT ADI ZRFET D 2 & NAMEE L HWr L7,
AHMFEES L LTIE. 7 v hEAWE HRIcb7 2380 NOAEL 500 mg/kg
RE/H (B Y F R TA] ELTC) ZBILE L, 22548 100 TR L7 3.8
mgkg RE/H (o BV LT W W Ty Ve s,
BV FOR Ty B F NI A OFZLv—7 ADI & L=, F7-. KHPH
TWESELT, Yoy bV VHICEEND & SN ROV THIHMEZITV., £

USRI (o VT MU O] B oA YT b UL 2K TH o7z &ARE L THREL,
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)

NoENY DY FHOARMY E L TERINAED IZBWTIE, 28I an7
WZ EbER LT,

7' )v—=7" ADI 3.8 mg/kg KE/H (v YL 1L70)
(ADI % EARME L) —HRic b B
(B FE) Z v b
(351FH9) IR XA
(B 5-J71%) IR
(M FE it &) 500 mg/kg RE/H (v BV F R U DA & LT)
(AR50 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 B AW | BE5HE | BRE | e w5 RS A SR
A | R CHL/IU 24 W% | In vitro FoBV | BENSG E L | 24 REREFLE TIX 12.0 mg/mL 2L E, 48 | Ashby & Ishidate
FHEBR O 48 I TN TN | TR B TG ALEE T3 8.0 mg/mL Ll Lo | (1986)
fi JOE e AL 24 WERDELRBEALEE | Btk (BEIERE) TholzéshTunb, 31
i 16.0 mg/mL PRBE ORI (1998)
48 IR ] AL B S 3 2
12.0 mg/mL
WEEME | UDS ik b N ERHEE A In vitro oY | REE FAEICBE L7 UDS oA onizt | IARC22 12855 H
AR N LTWaR, PEnbosHTHhHY, 20 (Ochi & Tonomura
FEIEZH O E R TV, (1978))
ZIR3 3
WA | UDS ik F344 7 v N KON SD 7 In vitro Yo bV | EERE REHE AL RIEFIE F TR ThH 72 & L | IARCT3 (BT 55
v N OFREEFR AT JhU T4 | 10.25 mg/mL T3, (Jeffrey & Williams
(1999))
24
WiaEME | 2 Ay MR 8 D ddy v v A HERS | &n&s | & 88| > 2 | 0. 100, 1,000, SEALE G FRAE & el L C. 1,000 mg/kg {£ | Sasaki & (2002)
3 WeH % 4t XiEH > | 2,000 mglkg (RE | UL EOY B Y UEEROBBIEONCY | B3 4
NI 24 Uy b v AV MY U LERGHOMRE & O
e i 212 IZEN T DNA BEEREOA ERHMAE b1
>4 el I T, LIS oM - BHET
DNA BaEhFEREOHINER D HAL TR,
BEENE | Xy FRBR 8~10fMrD Swiss~ v | Hal& L | @Hl&E 0 | &L | >V | 0, 50, 100, 200 | 50 mg/kg ARELL EDOE G # T tail DNA | Bandyopadhyay ©
2 18 IffHl#% | &5 (H | 4T mg/kg RTE (%) KU tail extent (WM) OFEZREEM | (2008)
s PR ) BRHOLNTZE SN TN D, S35
wiaEE | SCE R b MIRERER U v NER Poh Uy | EEmEE REBHEHALROF I 030 5 T2 TH | IARCT3 ICFBIT 551 H
0.1 mg/mL S LTNnD, (Saxholm & (1979)
IR REHEMALRIEFE F TR THh o7& L | Bregger & (1979))
0.5 mg/mL TW5b, SR 4
Rt | SCE &k Don In vitro Foh )y | RERE SHREEOK 2150 SCEFHFHELRBD bz L | Abe & Sasaki (1977)
JhU T | 50 mM EhTwna, £ 36
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AEBRIEE | B [OLZEERE RERME | BE0E | BEE | HRE b RIS A S
HEfnEE | SCE R B CHO In vitro Mk cllid | miRE W OWBRYWERIZB W TH SCE #% | Wolff & Rodin (1978)
L= N 11T JE B Tl R A Ehizty | 1.0% OHEMBRD BRI E SN TN D, B3 7
U 2 RER BV F R
U
MECTHE | BlExdt g e L | WThogBRwERICBWTH SCE %
SNty | RERE 0.5% DOHEIMARERFINCRD BTz ST
BV T b W5,
DRy NN =
BEHERIL
ZbD
BiaEME | SCE iRk v RUMREERR Y o SER In vitro Y| RERE RENEHALRIEFET CEMETH 72 L | IARCT3 12K 551 A
FFY UL | 0.5 mg/mL W5, (Brogger & (1979))
R4
EEEME | SCE R V79 In vitro Ty V| iR 0.1 mg/mL # T SCE #HHOHMFEH 5 | Ray-Chaudhuri
FrY»A | 1mg/mL N0, EEEE 1 mg/mL B G (1982)
B HILTUVRY,) Tk SCE B0t | 238
BOLNIRMhoTE SN TND,
E{Z#E | SCE R 10~11 HEBOF ¢ £ = | Hl SRAIRE | & BE 5 | KB v 4 | 0. 1,000, 5,000, | 7,500 mgl/kg (kL 0> B 5 RECEETEXTIE | Renner (1979)
— X e NAARF— Beh (F | @R | YV bY | 7,500, 10,000 BED 154500 LD SCEFENROONIL | B39
WNHFE) PCE AR | v mg/kg A ShTwna,
D)
H{sEME | SCE IR 10 H D ICR = 7 % In vitro o H V| 2,000 mgkg (KE | BEHETH-T-ELTVD, IARC73 IZB T %5H
R ICHEEEN S L, + F R DA (Dropkin & (1985))
BN FRE L7 Sk S 4
MfidtE | DNA — A8 Z v MR In vitro Yo h Y| IR REHEMALRIEFELE FTHWBIETH - 7= | IARCT3 2B 551
TR 0.549 mg/mL ELTWA, (Sina ©» (1983))
S 4
EREE | L OWERED | SD 7 » b HEHS | mblEn | 208 [8]4 > 4 | 8372, 390 B chotm LTS, IARC73 IZBF 55| H
DNA & oS 50 etz | &5 (H V>F b U | mgkg kiE ( Lutz & Schlatter
% 2 5 R &R HIFE) IZEN (1977))
S 4
BREN | HIRERERK | Styphimurium In vitro Yoh | kEHAE RBNEMHALRFE T CRRETH -7 L &3 | Ashby & (1978)
53 TA98, 2.5 mg/plate T3, 240
TA100,
TA1535
MY TA1538
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AR H | REBRAEE [OLZEERE ARERHIM | |5 HE FRE | RBWE b RS A SR
BiEEE | EIREARERR | Styphimurium In vitro Yoh )y | EEE REHEHALROF I b b TR TH | ITARCT3ICBIT 55 H
B TA9S, 5 mg/plate SE LTS, (Rao & (1979))
TA100, S 4
TA1535.
TA1537
M N TA1538
Bt | EImERE RS S.typhimurium In vitro RF ECTH | Kkm AR REHEMEAL R OGN )b 5 REMETH | Herbold (1981)
5 TA9S8, EEN=Y | 12.5 mg/plate Sl ENTWD, 41
TA100, v
TA1535 MEY v | mEHE REHEHALROF I b L TR TH
KX TA1537 U %K | 2.5 mg/plate Sl EhTW5,
W T 2 I
M L7z
BRI L
=52
BRENE | EIRERERR | Styphimurium In vitro PV | kEmfE REHEMAL R OF b 53 M TH | Ishidate 5 (1984)
B TA92, 10.0 mg/plate Sl INTn5, Zf4 2
TA94, AEE KL O (1991)
TA98, Zl4 3
TA100,
TA1535
M OV TA1537
BREN | HIRERERNK | Styphimurium In vitro Fohlr | REAE REHEHALR OG0 D LT TH | Mortelmans & (1986)
B TA98, 10 mg/plate Sl EhTWn5, 24 4
TA100,
TA1535
M ON TA1537
EREE | EIRERERK | Styphimurium In vitro MiEcHE | HEaHR RENEHALR OB I 0D LT 2 TH | Stoltz 5 (1977)
B TA98, Sh7=¥ > | 5mglplate Sl IhTnd, ZM45
TA100, BV F b
TA1535 DRyNN
M ON TA1537
BRENE | BIRERE R | Styphimurium In vitro oY | kEAE WL B GHTEHELRIEFIE FCHtETH | TARCT3 I 551 A
B (BRAREE) FhU DA | 2,500 mglkg (KE | o7& LT D, (Batzinger & (1977))
~ U ADEIEN %% H % BilElf A 3 BIRIERBNEIEALRIETFE T THMETH | R4
L7z S.typhimurium Bh5 L=~ ST, BEICHER I 1 RIKIEEET
TA98 7 ADJR Hot LT,

K& O TA100
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AR B 7 Bh 5k FRE | RBWE [ RS A SR
BIRRERERR | Styphimurium In vitro Foh V| EKEHE REHEML R T CREETH 72 &1 | Ashby 5 (1978)
B TA98, J FU T A | 2.5 mg/plate T3, ZM40
TA100,
TA1535
KUY TA1538
BImIERE R | S typhimurium In vitro Yoy | mEAE REHEHALROF I b b TR TH | ITARCT3ICBIT 55 H
73 TA98. F hVU UL | 1mg/plate Sl LTWn5, (Pool (1978))
TA100, SR 4
TA1535
KON TA1537
BImERE R | S typhimurium In vitro PV | REHE REHEMALRIEGFE T CRatETh o7& L | IARCT3 1B 55 H
(BR2E) F R U @A | 100 mgkg (K T35, (Connor © (1979))
% HA A R S 4
N5 L7z
7 v O
it
1EImERE R | S typhimurium In vitro RF 5CTH | e & REHEHAL R OE 0D BT @M T | Eckhardt & (1980)
B TA98, wEN7=Y | 40 mg/plate Sl EINTW5, £/, VBEHZ ZLM | &4 6
TA100, v H T B 2 TH ., RETEMALRFE T OT
TA1535, INURZEN RTOEKCTEETH Tz Sh TV,
TA1537
K TN TA1538
BIRBERERR | S.typhimurium In vitro HoH V| EEME RBTEMEACROAEC D ST TH | IARCT3 ICRIT 551
B TA98, F MU T4 | 10.25 mg/plate S LTnD, (de Flora (1981))
TA100, 4
TA1535,
TA1537
KM OYTA1538
HIHZRRIE R | S typhimurium In vitro oAby | el RBNEVAVRIEE T CRMETH 7= & LT | IARCT3 ICHBIT 28|
5 TA100 F FYU 2 | 10 mg/plate W5, (Imamura & (1983))
24
HIRFERERR | Styphimurium In vitro o) | EEAE REEMEALROFETIZ D e TH | Ishidate H (1984)
B TA92, F FVU UL | 10.0 mg/plate Sl INTNn5, Zf4 2
TA94,
TA98,
TA100,
TA1535
K OYTA1537
IR IERAE R | Styphimurium In vitro Py | REaHE REHEMALR O A I Do 5T FaMETdh | Bandyopadhyay &
B TA97a F VU %A | 10 mg/plate Sl I TND, (2008)
K X TA100 £MW3 5
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PERFESR [OLZEERE RERME | BE0E | BEE | HRE b RIS A S
vavYa v | D.melanogaster Basc | HilA] MEEREA Mg | 00 5. 25 mM OB TH o= L ST D, Kramers (1977)
T AR | RIER OV OB A R Sty B4 7
S E SR By
3 HH IREE G- [P&B] 0. 5. 25 mM PG THoTmE SN TWD,
HA[A] REE A MiETHRIE | 0, 5 mM EHECThoTob T2,
Sty
By
[81022]
vavYa v | Dmelanogaster Basc | 3 HRH K5 RF Ec#l | 0. 400 mM HHEBFCIAEROWEINTRD b2 -7 | Eckhardt & (1980)
T AR | RIER OV OB A T E &Sz LENTNWD, ZM4 6
S E A BR D RN
U DA
~ AU 74 | L5178Y ¢k -3.7.2¢ In vitro IRWY > | IR RENEHELROF DL TN TEH | IARCT3 ICHBIT 551 H
—~ TK &z AVF b | FERRY BT | ol LTS, (Clive & (1979))
VoA | v Fr MU U A B4
FE#Y > 7 | 19.0 mg/mL,
VoFhY | KRy Y~
L7V FrU DA 125
mg/mL
In vivo b7 > | 128ED 10 A4 RERIE S | A BEME | o WU | 0, 5% WA D 5\ B U= Jacl ZZRAMFE D | Turner » (2001)
AV xz=v 7 #) | Big Blue™ 7 v h 14 HEIZ 10 FrU DL NI L OO WF BT HER | &4 8
e ks B R &R DONRhoToE I TND,
< AARy b | C57/BL6JHan X T #3HE | #F Mk 10 | MEMEN$E | xF BRBE | RF 5 C& | 0. 1,000 3 [E#E 0 K LTI =B TR 52T | SIARICBWTHEIH
T A b FEITIR~ 7 A HIZHE | 5 39 L, EEN=Y | mgkg (KE DARy FOHBMEET 1/701 PET, Xl | 229
TS| vV T BECTORAFR Y hOHEBUEE (0/182 IB) & | Fahrig (1982)
84~99 | RUDTLA OICHBAETRO DN o722 D | B4 9
Jt EECTholzl I T2,
Nat/K+-ATPase | RSa In vitro Yoh v | REEE ZERIE BRI OB btz & &1 T | Suzuki & Suzuki
AR R ZEIRAE F rU s | 22.5 mg/mL W5, (1988)
Rickn o7 250
A UTHERERS &
FBIE L 3 5iR
YR By | CHL/IU 24 W% | In vitro Yoh v | EEEE EECThoTob T2, Ishidate & (1984)
O 48 K 6.0 mg/mL Z4 2
] 28 o AL (B RD 5 Ashby & Ishidate
b2it niepozoix (1986)
2.0 mg/mL % T) M3 1

B OR (1998)
S 3 2
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PERFESR [OLZEERE HERHIE | &5 HkE FRE | HBRmE b RIS A S
Yeea kR EHE | CHL/IU RGN | In vitro oV | Bleatg b Lz | REIRE 8.0 mg/mL TOAEME (&R ) | Ashby & Ishidate
bR FEFF VUDRVN TR Tholct &N T3, (1986)
EFTO 8.0 mg/mL M3 1
24 IR K ML OHAR (1998)
O 48 K 23 2
fi] L A AL
piiil
yeta (kR ERER | Cl-1-15 In vitro Yoh V| EEEE BIEREFHROGERMBRD 5, # | Kristoffersson (1972)
J~U A | 1mg/mL JERIFED VU RBE STV D, L5 1
et fREERER | v MR M B R PIES In vitro Yoy | BENG L &N | BEMNGE LERFEREE (2.0 mg/mL) # | Chang & Stacey (1974)
EDINPAE F RV UL | EEERE CRIAIZ R B34 U, ZEHITIZE 0 | B35 2
2.0 mg/mL ICE T T LTz, I8N TOHYL R
I OA B REMARD bz & STy
Do
Yot R EHER | Don In vitro Y| RERE BB BRI T Y I NH LN, 27e< | Abe & Sasaki (1977)
F UYL | 50 mM &b REIRERTIE, DZUER 50%% T | M3 6
[Bl> TV b O OYEARERT OFRENRD
bz ESnTn5,
Yt A BB | CHO-K1 In vitro Yo H Y| 20 mg/mL REHEMEACRIEFE T Che Ak e (i | Masubuchi 5 (1978)
FRUDA B OFRE/BOOLNIZE SN TNS, S5 3
Yt (BB | CHL/IU #EEM | In vitro PV | BEMRE L | 24 ReEEREECIX 8.0 mg/mL PLE. 48 | Ishidate © (1984)
bR FEFF TR UL | EERE R BT ALPE Tl 4.0 mg/mL UL EOBET | B4 2
HEFTO 12.0 mg/mL FtE (HEERE) Tholm s ST, Ashby & Ishidate
24 e K& (1986)
O 48 W 231
fi] L f9 AL
piii]
YR REEER | CHL/IU RBENME | In vitro YoBh V| EEERE 8.0 mg/mL LL EOJRE TR (&R %) | Ashby & Ishidate
bRIERHF ~ 7%+ | 12.0 mg/mL TholzInTn5, (1986)
EFTO N 231
24 WefE K MK OWAR (1998)
W 48 Ff ZM3 2
] L A9 AL
i
In vivo C57BL/6 ~ 7 A 5 A [ YEE 2o HFy B | 5, 50 PR ERE OFRITRO biL7er-7=& L | Durnev H (1995)
G [ S AR mg/kg KT/ A T2, 254
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HEBRITEE | RABRFH B FESE RERME | BE0E | BEE | HRE b RIS A SR
s ICR ~ 7 A 125l | IEMENE | S #EHE | oY > | 0. 200 F 4T XXV AMORE RIS 585 | SrAm & Zudova (1974)
250 | 5 10 Pt F UYL | mgkg {KE B, XY Yetb AR o3k Ol tafin, xF | 25 5
HREED 0.7%I2AH LRT-DITH L, #5RED
6.1%ICH LN E SNTWHN, FERH
INTH S TZDINENITHONTIEIH LM E
TR,
wiEEE | In ovivo BRI | Fr A =—X L AZ | 3HMH fry=E a2 ¥ AH U | 1,500 tEchomL LTS, IARC73 Ic 31T %8| H
LERENTN Y — F Y 72 | mgkg {KE/H (van Went-de Vries &
Kragten (1975))
SR 4
BEEE | In vivo R | XY A =— X+ AR Z | 2[H fry=E a2 B U | 5,000 mglkg RE | BBETHoTZE LTINS, IARC73 128 T 531 H
fade AR Ea | — ORI FrY DA (Machemer & Lorke
B (1975))
SR 4
BEEME | In vivo BHY | 12 8EO HEEG | ERENE | & BERE | oD | 0, 1,000, 2,000, | #EFHOBHIZK O CYOERTE OFEHIT | Léonard & Léonard
o B R C57BL ~ 7 & 48 s[RIt | 5 5t FRU DL | 4,000 mgkg (RE | B LT, BETH-TEEINTNA, (1979)
\Z &R 256
WEEE | In vivo ‘BEEYE | 12 @B B | EIEENE | & B | oW Y v | 2,000 mglkg (RE | BEHOBFHICE W TRAKRET OFFHIL | Léonard & Léonard
o R B R C57BL v 7 % N&ES5L | &5 5 L FTrU UL BOLNT, BETH-oTmEENTND, (1979)
Beh 1.2, ZW5 6
4 X 10
Bzl &
s
BARENE | In vivo ¥EEED | 128D HE G | ERENE | S8R | Yo h )2 | 2,000 mgkg (KE | H— oM ORI EB W TR AR T | Léonard & Léonard
gtk Zgst | CATBL ~ 1 A 3 hH% | 5 10~20 | bV DA BOLNT, BEThoTmE &N TS, (1979)
B Z R [t ZMW5 6
BARENE | In vivo ¥EEED | 128D 30 H | BRoKEE | ABEME | Py U | 20g/L B H ORI IZ 3 TH ALSA2 1L | Léonard & Léonard
fauta ik Zast | CA7TBL ~ 1 & ] (AH#E | 10~20 BOLNT, BEThoTm &N TS, (1979)
B Jind) [t 256
WfnmtE | In vivo Yetoff | CBH X 101 ~ 7 A DK | 10 [A] SR % 1 ¥V | 500 mglkg (AH et ThomE LT D, IARC73 (BT 55 H
B bR FEAHAR &5 FrU DA (Pecevski » (1983))
SR 4
BEEE | FENRZE L | TR 10 BOICR~ T A | HA| fIE e N P U | 2,000 mgkg (KE | BETHoTmE LTINS, IARC73 I231T %8| H
AN & 7 5. F U T A (Dropkin & (1985))
PERIN YN B 4
WinEtE | In vivo Yefk | ICR ~ 7 2O BRI | 24 #EH 1REE G- P o BV | 1,000 mgkg RE | WTRHIZBWTHEBETHo72E LT | IARCT3 BT 551H
R TR FhrUwA | /H Do (Prasad & Rai(1987))
S 4
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
BEEE | FomEEZMAV | 128EO CSTBL~ T A | HEIE S | BN | &80 | Yo H V> | 2,000 mgkg (RE | WIFRORHEREEER CEEGRHIZBWTH/ME | Léonard & Léonard
VYNV 6 K% | 5 10 JE FRrU DA ZYPERMERDOEN S 1L 4% AT TH Y fatk | (1979)
XX 48 DR THoTm L ENTVA, 256
R [ 1% 12
&
BAENE | TowEEA M | 12ED CBTBL~ T R | £33 A | k&5 | & HEHE | o U v | 20g/L WO RFE R O G- FEIC BV T H/MZ | Léonard & Léonard
D /N il (A MmE | 10 PR ZYANEIRMERDOEI AT 4% A0 TH 0 | 2k (1979)
Jind) OFRThHoT2 L ENTNWD, L5 6
BizE#M | In vivo B/ | NMRI v 2 2 HH SRR D | & BEME | RF TR D0, 1,025 WFRIZEB W T b/ IMEL YR IER D F| S | Eckhardt & (1980)
Kk b (H | S 4| dahizy | mgke (AHE/A DHEBRBINIBD bNRr-T-LENT | B4 6
W) | It v H YT | JEERN 0, 205, | W5,
ST RE RE NV 410, 1,025
N5 mg/kg /A
BEEE | EEBOERER {KHE 25~30 g ® NMRI | 5 AR HoKEE | R | YoV | 0. 5,000 mgkg | HRBEMFECHRICONWTIL, HHRMWE DO | Machemer & Lorke
~ U A B 5B 20 Pt K&/ A Bz X583y onpno-EnT | (1973)
H 2> B it W5, BERAFEERICOVTIE, KR 1~8 | ZR5 7
BOM ~ HOWTHRORE BICEFOHMEANTH
A (& D, KRB 3 WOXIREE & R L ORO A
324 JL) WCREHEIABEER R LNTZ OO
& f 0 i MEBEDORVWEILTHD EENTWND,
H3:17T
8 1 [l H
T AR
L. #E4R
L 7= M
BOM ~
7 A T
E 14 H
WA E )
]
BRENE | B HT ~vU & HET~v | dEHl&ED | & BEM | > BV | 0.75,750.1,500, | AEAKR Y b OHBFRIIREEET 0.9%!2 | Mahon & Dawson
ALRE | B (H |9~ 24 3,000, 5,000, R LRGSR T 3.6% L AEREMNRA | (1982)
L. MR | W% Pt 7,500 LTS, WBRWEONE L OBEMEIIRR | ZIR5 8
8, 9 X mg/kg {RHE/H HHENT, BEAOEWILDELRD S
10 HIZH Nigpoiz &b,
5]
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[OLZEERE HERHIE | &5 HkE FRE | RBWE b RIS A S
10~12 @O CBA~ | 30 A, | fluok#s o HV | 1.72% Rl 1~4 BOWTNORIZB N TS, 5 | Rao & Qureshi (1972)
7 A D% 10 FhU DA FHEOEMEERIIHWHIV BAERICE) | 259

~12 HHkh Sl ENTWVWD,

D 101

v AL

i TR e A

3:1 T4

W FE] 2 1

T & Al

L. 4E4R

L 7= M

101 ~ v

A %A

BB
FIERIICH D Z & & | HEERE | fmlin Y| 0, 10,000 Yo BV T NI U LAOEEIZEE L& | Machemer & Lorke
MR L7~ A 4 W% | &5 F bV YA | mgkg K& MESEOFHERIIBO bNgnoiz bl ST (1975)

(L W5, ZH6 0

e~ A

&M R

2:1TXR

fo L., #

R R 3

TR &

Tmb 14

BN RA

U5
~ A 10 38 RS FvH Y| 2,000 fatkch otz LTS, IARC73 IZ 8T 55| H

F VU | mgkg (KE/H (Lorke & Machemer
(1975))
S 4

S.typhimurium In vitro OTSA e & RBNEMALROF 0D TR TH | SIAR IZBWTHEI
TA9S8, 1 mg/plate Sl ENTWD, W29
TA100, Stoltz & (1977)
TA1535 245
MOV TA1537
S.typhimurium In vitro OTSA e & RBHEHALRTEE FCRETH o2& & | STARIZBWTH A
TA98. 2.5 mg/plate T2, W29
TA100, Ashby & (1978)
TA1535 40
M N TA1538
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AEBRIEE | B B BRI | &5 | BT | BBwE [ RS A SR
BRENE | BIRERERR | Styphimurium In vitro OTSA R REHEHALR OFIC DD 5 TR TH | Poncelet 5 (1979)
B TA98, REHEALRAE | o7 Sh TS, 26 1
TA100, £ T 1,000 mM,
TA1530, R E M A R FE
TA1535, fF1EF 100 mM
TA1537
S TN TA1538
WA | EIRERERR | Styphimurium In vitro OTSA T &= RBEMEAL R OF I 3030 T2 TH | SIAR IZBWTH A
B TA98, 18 mg/plate Sl EhTW5b, —J, TABIZONT, | &2 9
TA100, VB & h o i R 2 72 &£ 2 A 8 | Eckhardt & (1980)
TA1535, HHEMEALRIETFAE F TRt Th o7, | 24 6
TA1537 RBTEMAL RAZE(E T TlZ 3.6 mg/plate PA 1
J N TA1538 OFERHE TR RO 2~3 fFOMIR%E
RERFRPFBMEZ Lo TROLNT L
ShTnsd,
BREME | EIREARERR | Styphimurium In vitro OTSA T &= REBNEMEALROF I 303D T2 TH | SIAR IZBWTH A
B TA98, 18 mg/plate Sl I Tna, £/, Bl OTSAIZS | B2 9
TA100, WCOME (S typhimurium TA98) % | Herbold (1981)
TA1535 WA BB (km&E 18 | &4 1
KON TA1537 mg/plate) % 2 fEHD VB H5H (9 H—FF
X Eckhardt & (1980) AHAW-H D L [H
— Ny F) KO ZLM iz v CE e S
nTEH, REEHE1RE (Eckhardt &
(1980) & [H—%:fF) fFfE R CRatETh o
TEENTW5, B2, B U R
#E# (OTSA % 24~337 ppm &A) IZO\
TOME (S typhimurium TA98) % W
T mRARERAR (k& E 25
mg/plate) BEMINTIY ., RENEHAL
ROFEIZ b LTREThH & &N
W5,
BiaEE | EIREARERR | Styphimurium In vitro OTSA e & REHEML R T CREMETH 72 &1 | Riggin & (1983)
B TA98 2 mg/plate T3, SR 6
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AEBRIEE | B [OLZEERE RERME | BE0E | BEE | HRE b RIS A S
BiRENE | EIRRRERK | Styphimurium In vitro OTSA e & REHEHALR ORI b b T REMETH | JETOC (1996)
5 TA98. 5 mg/plate Sl ENTWD, ZH6 2
TA100,
TA1535.
TA1537
M N TA1538
N E.coli
WP2 uvrA
BEEME | EIREARERR | Styphimurium In vitro OTSA e v RBUEHALROF IS 03D T2 TH | SIAR IZBWTH A
Bi TA98, 5 mg/plate Sl Ih TN, ZM2 9
TA100, JEALE () DAL 9
TA1535 FEEREFFEYE RS
J O TA1537 PR AR R
WO E. coli S 6 3
WP2 uvrA
wiEEME | 3 7Y a U\ | D.melanogaster Basc | 3 HIE X | IRETHL OTSA 5 mM [t chotzt ST 5, Kramers (1977)
T E W | SRR OV OB AR T HLLE] ST g SMR4 7
S B AE AR EA
EinErE | >3 7Y a N | D.melanogaster Basc | 3 HIH K5 OTSA 0. 2.5 mM 1 [BH ORE TS EESER AR DO A E | Eckhardt & (1980)
T E W | SRIER OV OB AR R REIRALNZEEN TS, Ll | 246
S Bt ER N5, 2 [EHEWY 3 6 HOKRALTIEA &
NI A b Tunien,
Bt | B2 HWI-E | Scerevisiae D4 In vitro OTSA T = REBUEHAL R OF IS 030 T2 TH | SIAR ICHBIT 551 H
(BT 298R 2 Bk 1 mg/plate Sl LTn5, (Litton Bionetics Inc.
B (1978))
229
ot | ~ 7 AAKRy b | C57/BL6JHan X T #2234t | & #E 10 | Ro&k5 o BRRE OTSA 0. 1,000 SHRRECO AR v M OHBSEE L 0/182 T | SIAR IZBWTH 5| A
7 A b FRAER~ 7 A HIZHME 39 L, mg/kg AT TholeDizxtL, HEHEHETOARy b | 29
Fe LRt HBUBEESIT 3 [ D IR E N7 TE N E | Fahrig (1982)
80 ~ 83 AU 1/183 JE, 4/285 T N 1/171PE &, 1[0 | &4 9
P DHABRENB RN ESNTVS,
E(EEME | Nat/K+~ATPase | RSa OTSA o BRT2REROFERITBD G- 7= | SIAR IZBWTHF| A
AR JHEZEIRAE 1.8 mg/mL LEnTWD, 22 9
LV S Ry A Suzuki & Suzuki
A VTS A (1988)
R &3 585 250
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BRI RS AREBRHIM | B5 ik FRRE | BRWE P 5 SR LA S
Yt KR EER | CHO-K1 In vitro OTSA T RINEVALRIFIE FTRMETH 7= & & | SIAR 2BV T H oI
0.4 mg/mL nTnsd, W29
Masubuchi & (1978)
S5 3
Yo KR EHE | CHL/IU In vitro OTSA Bzt b Ls | RENEMCROFEEIIH DS TN TSH | SIAR 2BV T H oI
foe Sl ENTWD, £H2 9
S RFTIALER JEAEE (CHI) DT 9
3 mg/mL, FEEETF (L DE RS
24 IR L O 48 ¢ [ERY G S
S A AL L6 4
1.5 mg/mL
EinElE | In vivo ‘BEE/)N | NMRI <7 % TRV R & £ FEME | OTSA 0o, 1,026 WTHIZEBW T H/ MESZYMERIEROFE | SIAR IZBWTHEIH
kR LT2H A 4 mg/kg (KHE/H | DABRBEINIZBO bNRhoT- &N T | 229
[ 5 il % un JERZEN 0, 171, (AT Eckhardt & (1980)
n & 5 342, 685, 1,026 ZM4 6
(HNfE mg/kg (KE/H
B) XX
i e N B
.
HIRILRERR | S.typhimurium In vitro PTSA e B REHEHALROF I D LT TH | Eckhardt ©H (1980)
B TA98, 18 mg/plate Sl IhTng, —J, TASIZSOW\WT, | 46
TA100, VB 5t & tho /b (ZLM £ H) 12X
TA1535, Z 7ol 2 A, RHHEMEALRIEFIE T CTldfa
TA1537 T o 7o 2N AREHEMEALRIFAE F Tl% 9.6
S OYTA1538 mg/plate LA kO 5RE TR BEED 2~
3 (FEDOEIHIERERF RN HBNEE S - T
BobNZEEINTWD,
IR RR | S.typhimurium In vitro PTSA e A& W 1T TA98 & 1Y TA1538 (Zxf Liffifil | Poncelet & (1980)
B TA98, 0.04 mol/plate BEE R LN, BRBEIZLD2b0E E | 265
TA100, [B] 2 18 It 25 SR 28 A ORI B de
TA1530, Motz ShTWb,
TA1535
KX TA1538
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AEBRIEE | B [OLZEERE ARERHIM | |5 HE FRE | RBWE b RIS A SR
BiEEE | EIREARERR | Styphimurium In vitro PTSA e & REHEMHALR O HIZ Db 5T R TdH | Herbold (1981)
B TA98, 18 mg/plate Sl ENTW5S, £z, BEEPTSAICS | &4 1
TA100, WCOME (S typhimurium TA98) %
TA1535 WA RIS AR (B & 14.4~18
L TA1537 mg/plate) 73, 2 fEHO VB #H (5 H—
J71% Eckhardt & (1980) 2SHWzb D&
Fl— Ny FDH0) KON ZLM Eeiiz Fuv
THEBINTHY ., RH#IEMELSR
(Eckhardt & (1980) & I[E—5M4) 17
TCEETHTZESNTND,
BRENE | EIRERERR | Styphimurium In vitro PTSA T &= REHEHEACROF T2 D O TREMETH | JEAEE (4R O 3
B TA98, 5 mg/plate Sl EINTN5, FEBEF LM E RS
TA100, PE A R
TA1535 26 6
KON TA1537
W E. coli
WP2 uvrA
st | 3 v Y a v | Dmelanogaster Basc PTSA 5 mM EtCholmE I Tnb, Kramers (1977)
T E W | SRR OV OB AR HH4 7
BiaEME | 2 v ¥ a N | D.melanogaster Basc | 3 A K G- PTSA 0. 2.5 mM 1 BB OB CHEELEBEER AR OAFE | Eckhardt H (1980)
T W | SRR OV OB AR R REMAA LN E SN TS, LinLi | R4 6
Btk A6, 2 [EHEEKO 3 A HORE TITAER
NI A b Tunen,
#{AEM: | Nat/K+ATPase | RSa In vitro PTSA R ZRIRB B DFEFRITBD o 72 & & | Suzuki & Suzuki
AR T R GEIRAE 1.8 mg/mL T\, (1988)
RIZEDUTN S50
A VTR &
B L T 58
BRENE | Yk RZyE e | CHO-K1 In vitro PTSA B RAHEMALRIEFEE T Tt Tcdh 72 & & | Masubuchi & (1978)
0.4 mg/mL T35, ZM5 3
A | REERERER | CHL/IU In vitro PTSA BeEg L L | RBNEEEROEEIII»DLTRETH | JEAEE (4K OFRL 3
T Sl INTVD, FEBEF LM E RS
SR AL PR T R 5
1.7 mg/mL, Z6 7
AL
1.3 mg/mL
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AEBRIEE | B B RERME | BE0E | BEE | HRE [ RS A SR
BizE#M | In vivo B/ | NMRI v 2 2 HIH TR R A | 4 #F M | PTSA s WU W T b/MES YR ER DS | Eckhardt & (1980)
KR &h (B | 4 4 0. 855 OHBREIMIRD bNghofcb EanT | 346
NS ) U mg/kg KE/H | Wb,
Pyl e
EREE2 0. 428, 855
mg/kg K/ H
BEEE | EIRERERR | Styphimurium In vitro OSBA i & RENEHALRTFE T CRETH -7 L &1 | Ashby & (1978)
LS TA98, 2.5 mg/plate W5, M40
TA100,
TA1535
K TN TA1538
WA | EIRERERR | Styphimurium In vitro OSBA e REBNEMEAL R OG0 030 52T | Poncelet & (1979)
B TA9S8. fR#ImMEAL R | o2& E&RTVD, B 6 1
TA100, (Arochlor 1254
TA1530, #5657 v MK)
TA1535, FAETF
TA1537 1,000 mM.
KON TA1538 REHEEER (7
= /N )L EH—
NEEZ Y b
) AR FROMR
S ML R IE AR
EF
100 mM
BEENE | EIRERERR | Styphimurium In vitro OSBA T &= REBHEVEAL R OF I3 030 5 T2 TH | Eckhardt H (1980)
B TA98, 7.2 mg/plate Sl ENTn5, £/, VB2 ok | &4 6
TA100, DEEH (ZLM ) 12T, RENETE
TA1535, {LRTFETOTRCORK TR TH T
TA1537 LaInTnag,
S TN TA1538
BRENE | EIRRRERR | Styphimurium In vitro OSBA e e REBHEMAL R OF I 3030 H T2 TH | Herbold (1981)
5 TA98, 2.5 mg/plate Sl ENTVD, 41
TA100,
TA1535
KON TA1537
BRENE | EIRERLERR | Styphimurium In vitro OSBA T &= RENEHALRTFE T CRETH 72 L &L | Riggin & (1983)
B TA98 2 mg/plate T3, 16
st | v a v a v\ | D.melanogaster Basc | 3 A K5 OSBA 0. 250 mM PEMELPEBSER AR OBIMNTRD b7eh | Eckhardt & (1980)
T AR | RIER OV B AR Sl &N TN, ZM4 6
S MBS BR
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AEBRIEE | B [OLZEERE BRI | B EHE | BRE | BRWE b RIS A S
Ez7EME | Nat/K+-ATPase | RSa In vitro OSBA e RN DFERITBO N o7- & & | Suzuki & Suzuki
TR PESEIRAE 0.9 mg/mL TWV5, (1988)
Bizksaorn 250
A PR &
R &3 5B
BEEE | REERERER | CHO-K1 In vitro OSBA e RENEHALRIEFE T CTREETH 572 & & | Masubuchi & (1978)
0.4 mg/mL naTnd, ZH5 3
B | In vivo B/ | NMRI ~ 7 A 2 HIf# A% A | 4% BE M | OSBA #0 0, 1,000 WPFRICE W T H/MES YR ER DEI S | Eckhardt & (1980)
KR BE5 (5 | #% 4 mg/kg /A | OFBRBEINIFBO SN holzt & T | 246
) U JEIEEN 0, 400, AV
U e 1,000
N5 mg/kg K/ H
BiEEE | EIREARERR | Stphimurium In vitro PSBA e & REHEHAL R O A Db 5 TR TH | Eckhardt & (1980)
53 TA98. 3.6 mg/plate Sl E&NTnW5, £/, VB2 o | 246
TA100, DR (ZLM Bt (oA Th . REHENE
TA1535, {LRFETOT R CTOEKCRETH -7
TA1537 LanTna,
K TN TA1538
BEENE | EIRERERR | Styphimurium In vitro PSBA fes &= WBRE 1L TA98 KUY TA1538 (Zxt LA | Poncelet & (1980)
B TA98, 0.04 mol/plate mEAE R LN, BRBEICLDZ2bDE E | 265
TA100, 5] % ) JE SR8 B E DFE R ITRED b 72
TA1530, Motz EnTnd,
TA1535
K TN TA1538
WA | EIRERERR | Styphimurium In vitro PSBA T &= RBHEEAL R OF RIS 0D LT 2% TH | Herbold (1981)
B TA98, 2.5 mg/plate Sl INTNn5, 41
TA100,
TA1535
KON TA1537
WEEM | v a v Y a v N | D.melanogaster Basc | 3 HIH KBS PSBA 0. 500 mM FEMEL M ESER AR OBMITERD B | Eckhardt & (1980)
T E WL | SRR OV OB AR T SIS TV, ZH4 6
Bt
EzEME | Nat/K+-ATPase | RSa In vitro PSBA e RN DFERITBO N o 7- & & | Suzuki & Suzuki
TR PEZEIRAE 0.9 mg/mL T3, (1988)
Bizksaorn 250
A TR &
R & T 5B
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AR H | REBRAEE [OLZEERE RERME | BE0E | BEE | HRE b RIS A S
HinEtE | In vivo BHE/N | NMRI ~ 7 A 2 A R O | & B HE | PSBA #1 0, 1,000 WTRIZEB W T /MESYMEARIMERDOE S | Eckhardt & (1980)
Kz BE (B | A 4 mg/kg R/ H | DEBRBEIMIBD bNRmofzb &N T | 246
W) U JIEEEN 0, 400, W5,
L E 1,000
N5 mg/kg R/ H
WinmEtt | EIRERERK | Styphimurium In vitro CBSA TR REHEHALROFTIZ Db 5T REMTH | Poncelet & (1979)
Bk TA98, CBSA-NH: | fX #f /& M1k % | o/ &N TW5, S 6 1
TA100, (Arochlor 1254
TA1530, Xix7 =730
TA1535. A — LB E T
TA1537 v M) FHET
R Uf TA1538 1,000 mM.
RHHE AL R IR
1#4E T 100 mM
BEENE | EIRERERR | Styphimurium In vitro pCBSA fermn & WBRE 1L TA98 K TN TA1538 (Zxt L@ | Poncelet & (1980)
BR TA98, 0.04 mol/plate mEAE R LN, BRBEICLDZbDE E | 26 5
TA100, 0] % 1 I 2SR ZE AL OFFRITRD Bz
TA1530, Motz EnTnd,
TA1535
M N TA1538
BEEME | EIREARERR | Styphimurium In vitro 0 CBSA e A= WG RENEMEL R DA 5F | Herbold (1981)
B TA9S, pCBSA 2.5 mg/plate [tk cholzt ST 5, 241
TA100,
TA1535
KON TA1537
BEEME | EIRERERR | Styphimurium In vitro o CBSA T A= RENEHALRTFE T CRETH 72 & &1 | Riggin 5 (1983)
B TA98 2 mg/plate TWa, ZM16
EiRENE | Ak RERE | CHO-K1 In vitro 0 CBSA e RBHEMALRIETEAE F Tt Th -7z & & | Masubuchi & (1978)
0.4 mg/mL nTnsd, 253
ErEME | DNAGERE | Bsubtilis In vitro BIT e A= REHEMACRIEFE T CaMEThH 72 & & | Zani & (1991)
H17 (rec™) 1.2 mg/disk NnTn5, 26 8
K OXM45 (rec™)
RNt | DNAEERER | Bsubtilis In vitro BIT fermn & RBENEHLRIEFET THMETH -7 & & | Ozaki H (2004)
H17 (rec') 0.0060 mg/disk nTna, 26 9

K O*M45 (rec™)
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AEBRIEE | B B HERHIE | &5 HkE FRE | RBWE [ RS A SR
WEiaEE | In vivo UDSF | Wistar 7 v b2x S | HEI#F S | ROo&5 BIT 0. 375, 750 UDS OFRIFRO LN -o7- L & T | SCCNFP (2004)
B L 7 g o> i e 2 ¢ E 1% mg/kg R Wa, ZMR70
XX 16
RF[HI %
BiRENE | 2 A v MEER HL-60 In vitro BIT R Bt chotzt Sh w5, Ozaki » (2004)
0.0050 mg/mL ZH6 9
BEEME | EIREARERR | Styphimurium In vitro BIT Bexig e L RENEHALRTFE T CRETH 72 & &1 | Riggin 5 (1983)
B TA98 B & T3, 216
0.01 mg/plate
BN | BWERERR | Seyphimurium In vitro BIT T &= RENEMEAL R OG220 B T2 TH | Zani b (1991)
5 TA98, 0.5 mg/plate Sl ENTWD, 26 8
TA100,
TA1535
KON TA1537
BRENE | BIRERERR | Styphimurium In vitro BIT e & BRI E DD T DIIRAE DA THOE | SCCNFP (2004)
B TA9S, 0.175~0.180 52l 75 TH Y SCONFP ARG RS | BB 70
TA100, mg/plate FHHIZAWD Z EIXTE RN E LTINS,
TA1535
K ONTA1537
AN E.coli WP2
uvrA pKM101
Rt | HPRTEJ2IZF% | CHO-K1 In vitro BIT e REBHEEAL R OF I 3030 b T B 722 | SCCNFP (2004)
B i 22k 0.0052 mg/mL REROFRITBD N molz INT | B 70
SR W5,
BREE | QAadkRERER | CHO-K1 In vitro BIT IR E RENEHEALRIFTELE T ORPREERE K OMRE#T | SCCNFP (2004)
RBTE AL R IE | IEMEERTFETOREREFHE CORGAE | 270
TR BEOFERBRO LN EEN TN,
0.0050 mg/mL,
RHE AL R T
T
0.0064 mg/mL
BinmE | In vivo B/ | MF1 <~ U 2 2 HIH 7 4l % 1 BIT 0. 63.15, 126.3, | /MEZYMIRMEKOAE2IMNITFEDH 54 | SCCNFP (2004)
RZBR &hH (4 210.5 Rinole INTn5D, 70
) mg/kg (KH/H
BEEME | EIREARERR | Styphimurium In vitro NMS e &= RENEHALRFE T CRETH 72 & &1 | Riggin & (1983)
B TA98 2 mg/plate W5, 16
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AEBRIEE | B [OLZEERE BRI | B EHE | BRE | BRWE b RIS A S
Wit | DNABERER | B subtilisH17 (rec) In vitro MA Fem & REHEMALRIEFEE T CEMETH 72 & & | FASB6 2B W T HEIH
&N M45 (rec) 0.023 mg/disk nTnsd, 271
IHEB (1978)
ST 2
Wit | DNAGERE | Bsubtilis H17 (rec’) In vitro MA Fem & REHEMALRIEFE FCTHVEBETH - 72 | FASB6 2B\ CH5IH
&N M45 (rec) 0.02 mL/disk LENTWD, 271
fic (1985)
ST 3
HEinEtE | UDS Bk 7 v NMREEE T In vitro MA e EETHoTm I T3, FAS56 128\ T H 51 H
1 mM 271
Yoshimi & (1988)
ST 4
BiEEE | EIREARERR | Styphimurium In vitro MA e & REHEHAL R OF b L TR TH | FASH6 2BV THEIH
B TA98 0.5 mg/palte Sl ENTWD, ST 1
S Y TA100 Kasamaki & (1982)
75
BiaEE | EIREARERR | Styphimurium In vitro MA e & REHEHAL R O EIC b b TR Td | Shimizu & Takemura
53 TA97. 5 mg/plate Sl EINTN5D, 2k, NHHEMELRAF (1983)
TA9S8, TETD TAIS [T/ A= ZTMLT-& | BT 6
TA100, ZABEIRPERERDFRPRBO LN L S
TA1535, T35,
TA1537.
TA1538
M ON TA2637
DA
E.coliWP2 uvrA
KX WP2 uvrA/pKM
BiRENE | EIRRRERK | Styphimurium In vitro MA e & REHEML R T CREMETH 72 &1 | Riggin & (1983)
53 TA98 2 mg/plate T2, SR 6
IR | WIRIRERR | EcoliWP2 uvrA In vitro MA H i o KRG L RIFFE T CTRETH o722 S | & (1985)
B 2.0 mg/plate nTn5s, ST 3
BEENE | EIRERERR | Styphimurium In vitro MA BaEdglahn | RENEELEROGEII» DL TETH | FAS56ICBWTHEIA
B TA98, 7o fc e & ol InTn5, ST 1
TA100., 1.8 mg/plate Mortelmans © (1986)
TA1535 ZW4 4
M OV TA1537
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AEBRIEE | B B ARERHIM | |5 HE FRE | RBWE [ RS A SR
BiRENE | EIRRRERK | Styphimurium In vitro MA e & REHEHALR ORI b L TR TH | FASH6 2BV THEIH
B TA97 1 mg/plate Sl ENTWD, ST 1
KO TA102 FEH K U2 A (1987)
77
Binatt | RO REFHRE | B241 In vitro MA e Yt (R OBIMNRD bz & EhTv | FAS6 2B\ CH5IH
P fR 5 3Bk 0.05 mM %, ST 1
Kasamaki © (1982)
ST 5
BiaEE | EIREARERR | Stphimurium In vitro 5-AS e & REHEHAL R O EIC b b TR T | Radford & (1985)
B TA98 10 mg/plate Sl ENTWD, 219
S TOYTA100
BEEE | EIRERERR | Styphimurium In vitro 6-AS i & RENEHALRTFE T CRETH -T2 L &1 | Ashby & (1978)
iy TA98. 2.5 mg/plate TW5b, 240
TA100,
TA1535
K TN TA1538
WA | EIRERERR | Styphimurium In vitro 6-AS T &= REBHEVEAL R OF I 3030 5T 2T | Radford & (1985)
B TA98 10 mg/plate Sl EINTN5, ZH19
J2 TN TA100
B | fIREARERR | Styphimurium In vitro M yERERE | B REHEHALROF IS 03D B T2 TH | Radford & (1985)
B TA98 At 5 | 10 mg/plate Sl I TND, 219
KON TA100 )
>, OSBA,
5-AS K ¥
6-AS % &
£ U L
=¥ (7-AS
NEENT
WhHZ EE
)
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AERTEE | SRR RS AR | B5HE | BERE | wBE P 5 SR LA S
it | EIRERERK | Styphimurium In vitro MiEcilE | RkmAE REHEMALRDOEFEME T CTHMETH 72 & & | Stoltz 5 (1977)
B TA98 S7zH > | 0.3 mL/plate TV D, Stoltz Hix, HHHTHW-FHE | B4 5
S Y TA100 B F b TRFN D T D 56 HARE o OV FE A7 B IR A H 2
vy v A L=y BV F U U LAOF IR
(' Arnold HWHBEZOWTIIRBEETH D . FRx 7okl
5 (1980) ROGREBEFIFEO VDT U OV T H BT
DTy hE ol LTW5h, £z, Stoltz HiE, fih
FHuN 7= it 2y hOMBE&EY Y Y F Y AR
Rizo=s Bexpay o RFERS Y BV T Y
BV 7 BTN TRHENENEL R FAE T C TA9S
Y. (%X EFRHOWCREBZE L2 A, BEon
LEl—nrm vy v hbdHotm LTWD,
N K
AREER: 37
it
APEEE | kiR Wistar 7 > b H[A] [EYEE VI LDso = 14,200 mg/kg (K E FAS17 2B\ THEIH
FRU DA ZH9
Taylor 5 (1968)
ZMT7 8
APEEE | ArkERiE R Mongrel 7 v bk Hi[A] [rYEE VY RIS LDso = 17,000 mg/kg (K E FAS17 2B\ T H B A
FRU DA ZH9
Taylor 5 (1968)
ZMT7 8
APEEE | ArkERiE R ~ U A Hi[A] [rYEE VI LDso = 17,500 mg/kg (K E FAS17 2B\ THEIH
FRU DA ZH9
Taylor 5 (1968)
ZMT7 8
ArEmErE | Ak INDAL — 8 HfH RO | HERE Py LDso = 7,400 mg/kg (A& (i) FAS17 I2¥F %51
FRU DA LDso = 8,700 mg/kg (A (i) 2R 9
Sk | Atk A HA[H] ro&sh Yoy LDso = 5,000~8,000 mg/kg K H FAS17 I2BF 55
T U T A 29
A | AR A Hi[m] ROs | Mk OTSA LDso = 2,000 #8 mg/kg {KE () JEAEER (4R DRk 9
LDso = 1,000~2,000 mg/kg (A& () FEERETF (L DE RS
P R R
ZMT9
APEEE | kiR 7w b H[A] RO | HERE PTSA LDso = 2,000 # mg/kg {4 JEAEAE (4EF) OFEL 3
EERAILEYE RS
P R R
ZM8 0

151




AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RS A SR
vk | SrEEERER 7wk Hi[m] FANE, a2 PTSA LDso = 2,330 mg/kg {KH EMEA (1999)
281
2SN | ArEEERR A Hilm] ROes | MEkE BIT LDso = 2,100 mg/kg (K (ff) SCCNFP (2004) 123
LDso = 1,050 mg/kg (A8 (i) T 5EIH
ZM 70
AR | AR ERER 7 v b HifA] [ YEE 2 MA LDso = 2,910 mg/kg (KHE Jenner > (1964)
28 2
AN | AR ~ A HA[A] e mE 22 MA LDso = 3,900 mg/kg {AH Jenner & (1964)
S8 2
AR | ArEEERR E/LEY b HifA] [ YEE 2 MA LDso = 2,780 mg/kg (K H Jenner > (1964)
28 2
Sk | Atk 7k Hi ] BOs MA LDso = 3,000 mg/kg A FAS14 I2BF 55
230
2SN | ArEEERR ELEY b Hilm] [ uE; MA LDso = 4,000 mg/kg (K FAS14 12813 5514
ZM3 0
Sk | Atk 7k Hi ] BOs MA LDso = 5,825 mg/kg (A FAS56 (23T %5
ZR71
KERS | 10 R 5D F344 7 » |k 10 RERIE S | A BEME | oY | A0, 5% ; FAS32 I2B W\ TH 5 H
e A0 6 L v v |0, 2,500 S22
FED AAE A Yo H | mglkg (KA Hasegawa & Cohen
Vol v (1986)
BV T b 28 3
U AT
YoHY
PR
KERS | 10 R BEFLAEZ » & 10 IRERIE 5 BV | 5% ; TIARC73 & O* FAS32 2
FHEEW F U A | 2,500 mgkg KE B1F 55 H (Anderson
B AN iEEE | JHFY 5 (1988))
DY > A 4, 22
HINTT
PN )
yrELL
(e R))
YAV UL
KEHE | 10 B R 5 EROMEF344 7 v b | 10 # TR AH 5 5 PoBV | K 5% ; IARC73 281+ % 5| H
RO Hy A | 2,500 mglkg RE (Fisher & (1989))
FED ANE MWy | Y S 4
UrF Y
7N
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
SKE®E | CEBERERER A | 5 R F344 7 v b A=y | BEEKE | ##HE| A =>x— AHMFHES & LTk, TEERESARE | IARCT3 IZBWTHEH
LD | ARBR —a v 40 & DEIE S ELTOARRBOBRSHMITZYTHY, | R4
FEM ANE B 6 FANFT, 7 Cohen b OFEFHITHEY) TH D & HIWr L7=, Cohen & (1991)
M+ 7n nE— 3 28 4
ET—3 3 VB
> EERE T2 I B
T DAV
D AN
Yoy
FrU DA
s
REHYG | 2 FRRER 21 RO i 24 | BEES | S M| Yo pUr |00 1, 5% IARC 7 —F 27 7 A—71%, #sasd | TARCT3 &Y FAS1T7 i
U a0N Osborne-Mendel 7 v b | [# % 10 RN Z EEED, NEREHBRTH DL EiE | BWLWTHLEIA
FED A Pt LTV 5D, KEMFHES L LTIE, IARC | B4, 9
U—% 27 I N—T O E R L, AR | Fitzhugh » (1951)
BRpAE & A iV NS b b LT, B8 7
KEHE | 38 HERR K 75~100gDF v | 38 A RENEE G | A BEME | oV | 0, 0.5%; AHMRAES & LT, REMARZOMRAE | FASITIZBWTCHEIH
RO CEEAEE) M 14 | FRU DA |0, 400 OFAMBERDBHERTE RN b, K | BRI
R A JC mg/kg AR/ A B AEZ MV b L L, Taylor & (1968)
BT 8
KiEHsE | 2 FE R Boots-Wistar 7 » b (I | 2 4ER] IRENIE S | & BEME | RF & Cc® | 0, 0.005, 0.05, | AEMFHAES L LTk, ARMBSMETICE | IARCT3 IZBWTHEH
RO NS M5 20 | &Y | 0.5, 5% WCH v U OEEITERTAENAMLE | R4
FED A un D IS 1T SR o T &I LT, Lessel (1971)
B8 8
REHYG | AVEREIENA | T0~90 Hid SD T v | AjE TRENKES. | & BEME | RF <8 | 0, 0.2, 0.5% ; AHFHAZ & LT, Schmihl D4 | IARCT3 1BV T H 5
RO | MR ER k M 52 | IEX =Y | 0, 83, 210 mg/kg | AR L. ARBREMH TN TH oy BV v | 24
FEMS A Pt v Y vF | KE/A FRU U AOFEIZRIKT DR ORAIL | Schmahl (1973)
N RO LN T & LT, M8 9
KiEdes | 18 AR | SDT v b 18 A | & it VP IV N AEMHAES & LT, ARBRORERICE | IARCT3 IZBWTHEH
FEL O BhH&T LTTF— X OMRNTERNI D, A | R4
e A % 6 A PBREAE 2 A Ve nZ & & Lis, Ulland 5 (1973)
i D22 ZH9 0
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KE#HY | ZH#RIch=% | BLSD I v b AR REEPE S | Fi 48 | RF #:CH8 | 0,0.05,0.5.5%; | AEEMFHAES & LTIE, Fib% & 58O | TARCT3 & FAS17 12
LD | #Bk JE 7 25 | ES et | 0L 25, 250, 2,500 | BEWEII A A0 BEFENICAER | BWTHEIA
FEM M 20 Pt v B Y F | mgkg (KE/H 7115 PCICEEESE 2B N TWD Z L | B4, 9
NV 5. BEREEEIIHES »~ FORCETEREIND | Tisdel & (1974)
& @ Tisdel bDOfEFwmA L LW L7z, — | B39 1
¥, MEOBGEIC RSN TFEORY LK
FEIZOW TR, & OFREBEDNHE I
HETIEHRVOT, oy v
O L OREMEIT RN O L HIET LT,
KiEHEE | 26 2 AMRER | KE50~60 g DiEILSD | 26 22 AM | IREEZ G | & BE M | RF (T8 | 0, 90, 270, 810, | AEMFHES & L TiL. Munro b Off TIARC73 KO} FAS17 |2
RO 7w b 4 60 | EEh=Y | 2,430 BB, ARBRETTICBWY Ty Y v | BOTHEIH
FEs Ak s o H VT | mghkgKE/R (V| FFU v AORGICRETAEEOREIL | B4, 9
NURZ v H U ELT) RO BN o T L LT, Munro & (1975)
S92
KERS | 28 »ARRE | Wistar 7 > b Ik B 28 | IREEERS | & BEME | oD | 0, 2,500 AHEMFIES L LTI, 3T — 4 o | IARCT3 O FAS17 I
RO | 54~56 | 7 MU T A | mgkg (KE/H MBTERNI LD, RRBEEZ M | B THEIH
FEM AN pt WHWRWZ L& L, M4, 9
Furuya & (1975)
ZM9 3
RS | 13 BERR BERLSD 5 v k 13 38 REEPE S | A BEME | Py s Y| 0, 2% AHEMMHAES L LTiL, ARBRICBIT S | FASI7TI2BWTHEIH
FEL O W 10 | 7Y UL NOAEL %, Ml bIicARBROKEGHE | 289
ZEH AANE U & ThD2%EFMMm LT, Kennedy & (1976)
ZM9 4
KERG | 2 FERIRER 9 8o SD 7w b 2 H RENIE S | K BEHE | =0 b | 1L 5% AHMHAS L LTk, JARC V—% 2 | IARC73 & O® FAS17 I
FEL O 25 It s Sa Y TN—TDfRERER L, ALERTRE | BOTHLIIH
FED A UrF Ry WNEDR—HLTELT, FERBRREEL | 24, 9
7 KON A TIEAMEETH D Z L2 b, RRABREHE%Z | Homburger (1978)
AN AW ARNZ & & LT, ZM9 5
v YT
VRV
bENEN
FHr = CH
wLEY Y
VR
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KiEds | 4 BERR BESLIESD T v b 4 JE [ IRAT 5 Py HYr | 0,1, 3,5, 7.5% | AEMHAES L L L, WEMEENT — | IARCT3 KO FAS17 I
LD FhU T L HERMERT D ENTE RN LD, BiF 55/ (Anderson
FE A ARERICE T D NOAEL #5745 = 1% | (1979))
TERWEHE LT, L4, 9
KERY | 2 FERIRER 8 Wi d Wistar 7 v b | 24E[/] ok G | xR EE | RF ol | fokis AHMFRA S L LT, BRI NG R | IARCTS I2BW T H 5
LD SOXREE | (B 55 | XY | 2,000 DNHED S REET 2/52 PE, 2,000 mg/kg (K& | MR 4
FEM ANE &5 PC . W | vV F | mgkg (KE/A /B ERKBEE-RET 30/71 JE, 4,000 mg/kg & | Chowaniec & Hicks
50 L) NV IREE# G- /A IREER 5T 16/70 TLIC A BN TV D (1979)
koK B 4,000 IZh b b, MiEErmA TIEERLE | 2IR96
7 (ke mglkg RE/ASE | e oo BB M 25598 A2 A 8 L B AR B E AN 2R
75 P&, O HAILTUWZRW E V9 Chowaniec & Hicks
HE 50 OWENBEERRTDHZ LT TE o
Po) . & 77 IARC U —F% 7 7L —7F b LT
i & 5 W5 LS I, FHEMEAIRESAS 5T
i (HfERE HDHERRIZDEB/IRNEHEI LIz, L
% 75 TR o T, REMRAS L LT, AR
JL) D g i LAY A AP DY
KE®E | Ztficbhbes | BRLSD 7 v b AR RENE S | Fo & #F | RF 5 TH# | 0,0.01, 0.1, 1.0, | AEMFHES L LTE, MO 7.5% % 58T | IARCT3 LU FAS17 12
FELO | RBR 10 | &Y | 5.0, 7.5% ; L TV DI O BRI USRI AR | BV TH S
FED A pc. M| v A Y F | 0, 5, 50, 500, ETIEIRn & @ Taylor H D RfiEZ R L, | &84, 9
20 Pt NP 2,500, 3,750 F7z, RO 1PCIZREBL L TW D ENRZIT | Taylor & (1980)
Fi & Bt mg/kg RE/HM | ERFEORBBEE IHHFNCAERETIIR | 2RI 7
i 7k 2 B W2 e, MR DI
48 Jt FEH oY F Y T AOEKE L ORE
PRI ETE D Ll L7z,
KE®Y | —Rich=5 | 32 Blird SD 7 v b AR RE S | Fo & 8E | MiETREE | 0, 5% ; AHMFHAS L LT, F10 5% %580 | IARCT3 L FAS17 2
FHRE O | B e & | Sy | 00 2,500 HEZFR BT T EREIL, 0% | BV THEIH
FED ANE 50 Pt HVF | mgkg (RE/AM | EFHEICERENRRNZ ERRZORINA | 4, 9
Fi &8 | VoA e AL DFABEICONWT A EZRBMEA | Arnold & (1980)
e e £ Lol &b, MEHLRLOTH | ZR9 8
49 ~ 50 D, Yo BVt N Y AOESITRRT
[P D H DT E Il LT,
KE#s | gz | SDT v b WEHR 14 | sEEIEE D | Fo &8 | o B U | 0, 200, 1,000, | AHEMFHESE L L, FEARAOBRAE | ARCT3 IZBWTHIIH
FHELO | #Bk H,17H | &5 (F | M 5~7 5,000 mgkg (AH | T—FEICOVWTORENRIHTHLZ | B4
FEDS A K OV 20 | REEE) un L h . ARRBREE 2 I AV 222 & | Schmihl & Habs
H e L7, (1980)
£ 9 9
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
AE#E | CEREBEE R A | BESL Wistar 7 v b M=z | A== | RBRI MERY > | B 1 AHEMFES & LTk, ARBEMFTIck | TARCT3 2B W T HEIA
LD | ARBR —vav | —var |xEEE| AV RF | M ERSo DY | WTHoh U ZERESATRE—Va | R4
FEM ANE B PO | BePEELE | ME 63 | Yo | 22,830 mglkg A | VMERIZREO Lo T LRI LT, Hooson & (1980)
Bl 7w | BEBEANE | DD &R | U5 /A fOKE S £ 100
T—33 | T, 51 M RF &Y > H Y
VEERE 2 | mE— | 50 L > 3,250 mg/kg {&
AR va VB | BRI /A ok %
PERBR T | & BEME
fik K | 50PC BRI
5. R M ERY Y Y
11 J5 £ 3% > 1,740 mg/kg &
5. &/ ARET I 5%
KAEHS | 82/40 EMFER | 10 B F344 7 » b 3238 REREE G | A BEME | oV > | 0, 0.04, 0.2, 1, | AEMEAESLE LTE, Yo BV Y | IARCTSIZBWT HEIH
RO 300E, | FTHrUVDL | 5%; T ADRERIZKIT AN F344 T v k| R4
Fe A e 31~ 0. 20, 100, 500, | & Wistar 7 v FT&A 5 L1 H Nakanishi & (1980)
32 [t 2,500 mg/kg A& | Nakanishi b OF5mIT#EYI THH EHIFL | 28101, 102
/B FE4 720
12 D Wistar 7 » b+ | 32 # RAMRLE | KPR | YoYU | 0, 5%
18 | FRU DL
e, £ 5.
FERE 32
[t
8 WHH D Wistar 7~ ~ | 40 REERE S | M RREE | oY | 0, 5%
e 18 | T RY T LA
T, &5
HEfE 24
un
KE#E | &E 18 MRk | 6 MO ME F344 7 v b | &5 B4h | IRAFHR S PonVy | 5%, AHEMFHA S L LT, ®5Sn=fx o | IARCT3 IZHBIT 554
FEEODY | KRR 1, 3. 5. FRU DL | 2,500 mgkg (KE | IV B Y o R U LAOREICERA (Fukushima & Cohen
FE A 7.9, 12, /B R THHO LMWL, (1980))
15 X 1% S 4
18 %1
3 g o
B
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SR LA SR
KERS | 10 #RE R 53l F344 7 » b 10 A RE S | A REHE | o U2 | 01, 0.5, 1, 2.5, | AEMFAES L LTX, JARCYV—F 27 | IARCT3IZRBIT 551
RO 3~40C | FRY DL | 5% TN—T O E &R L, Bk s (Murasaki & Cohen
FEM M LOD BWBROFAEBHEEKENTH Y, (1981))
F IV UM ORE R E b B LT | R4
52 END, KRBT T DR OIEE KL
DREAEFY Y o MY T ARSI
K325 & o &l LTz,
KAEH S | 50 SR 3 EEHOHESD T v b & £ 50 | IREIHZYG Yo hV | 7.5%; IARC73 Ic BT 55| H
EALYQ0) A [ F hYU UL | 3,750 mglkg K (Lawson & Hertzog
FED A /B FE4 (1981))
L 4
AEHE | 104 #EE B 5Bl OME F344 7 » b | 104380 | REERS BV | 5% ; AHPFA S L LT ARBRIZEHE VT 5% | IARCT3 I2B1T 55 H
FHHEEOD Beh 038 F U UL | 2,500 mgkg (RHE | \EHETRO LN TRIZY > Y ) B (Demers & (1981))
Fe A i 4 @ /B FAY URVRNGE SR et IR by A R o1 B S 4
e
FANFT
X L- b
U N
7 v &
17T L T
&
KiE#s | 16 EERR 438 ORESD 7 > b 16 3 f# IR 8F % 5 B H YL | 0. 5%IEE ; AREPFAS & LT, ARRICBWT 5% | TARCT3 12817 5514
Y A0 DA/ F U UL | 2,500 mgkg (RE | # 5 TRO DNIRE ERGEEREE Y > (West & Jackson
FEM M &5 JHAEY HY T MU LAOEGICRRNT 28 (ks (1981))

4%HOK ;
2,000 mg/kg A H
=RE

JIWF L7z,
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BRI H

BRI

B TESE

Rl

&5k

RERRE

PR

&5

S

Mg 5
EN Q0
FEM AU

Bk 52 TR
fi

6 Hio ACI 7 v b,
Wistar 7 > k| F344 7
v XX SD 7 v b

B 5B 4G
12, 24 X
X 36
BT R
W G-
5 PL4° o
Z &
L, I
DD ELF
;i
WL 52
o B
G a28%T
L7zt Ic
bR

6 it D F344 7 v bk

% 5B 44
0, 4, 8.
12, 16 X
1% 20 A
Bz 5
B 5 L9
2 % W
ERL.
ESNOXS
FEWIC
DWW TCIE
52 A f# D
5 &%
TL%

E1

2 &Rk

TRt G-

SRR
T 40~
45 [t
B Gt
e 40~
48 It

* HROBE
35
T, #&5-
TERE 50
pt

Ty
FrU YL

0. 5%

AREMHAES E LTIE, JARCY—F% 7
TN—T DI E R T D, 4 DDFRH
D7 v hERAWE 52 B O 5 TIERE
FEMRFEBLT 5 £ 9 Fukushima b Ol
T TH D EHI LT,

TIARC73 2B W T H 5
S 4

Fukushima & (1983)
210 3

Mg 5
E Q0
FED AU

B AT LR R
FETHBIALE T >
b 2 JH R

lEF344 7 > &~ (B
AT LB 2 TR AL )

TRt G-

ol
TR DA

0. 5%

AHMAFHES L LTIE. ARRICBT 5
Do Iy el N R VNN V7S 0 bS] b )
[BHIT 2 VAR o s I 5 R K 9
20 LI L7z hy . ARRBRAAEIC DWW T
ITRER R T TR bbb ThDH Z &
MHFHRICAN RN L LT,

TARC73 (28T 551 H
(Murasaki & Cohen

(1983))
2R 4
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KAERS | 17 H RS HESD 7 v b AR 1AM | IREEE S Hy V|0, 7.5%; AHEPAFES L LTk, ARBRIL 1 &0 | IARCT3 1B 5810
KO FRrU A | 0, 8,750 BB TH D Z b, ARkBRIZBIT 5 (Renwick & Sims
FE A mg/kg KE/HAH | NOAEL OFHfi 21772 h - 77, (1983))
] B 4
KiE#E | —HRicbh% | K6 EEo SD F v k AR REHPE S | Fo&fE | MIETRLEE | 00 1.0, 3.0, 4.0, | AEMFHES L LTiX, JARCV—% 27 | IARCT3 2BV C b5 H
FELO | R M 52~ | &NV | 5.0, 6.25, 7.5% ; | JA—7DiEHEZ R L, 3.0%E5HTO | R4
FE A 250 L, | # V> K | 0, 500, 1,500, AR A RIC b A EEITA LNV | Schoenig & (1985) @
It 104 DRyN 2,000, 2,500, ED D, RREBRICRT ISR AR | wmiE
~500 3,125, 3,750 % NOAEL % 3.0% L 7Ffli L7z, £7/-, AF | 210 4
un mg/kg KE/HH | PMIEES L LT, 3.0%L OGO
M HECRD BN EOK T 2 bRk
Fi &1 Etmhuﬁnﬁ&oHﬂﬁiﬁﬂﬁﬂi@mﬁw%?&
125 WCRETHEETHD Sl L, F2,
~1700 %E(Lm IEREBEE G TORD BT
U ZEnBY oY U OE{ET ;tttb\k
@ Schoenig © O RfiRtZ Z58 L ARRBRIC
i B ISR A DS OFEI R D NOAEL{/
1.0% & FAM L 7=,
KiE#s | —ifichizs | 7#l#O SD 7 v bk TR AR 5% 5- Py AV | 0,1,8.5,7.5%; | KEMRESLLTE, »v BV F U | IARCT3 IZ %51 H
LD | # Bk F FU A | 0, 500, 1,500, 7N 7.5%?&5@¥51%&0)§'\=#@Tﬁ75§7f% (Schoenlg &Anderson
FE A £ 2,500, 3,750 ool b, RRBRIC (1985))
mg/kg RE/HAH | NOAEL %, Mkt & &1 z!:at%ﬁmr.nj S 4
L ThD 7.5%E G LT,
RAEHS | 112 8 HER 78E D F344 T v K 11238H | BEEEE | xR | Yo BV | 0, 5% AHMFHA S L LT, IARC V—%> 2 | IARCT3 1BV T H 51
PR O 31| FRYTLA TN—T DM LY, Hibino %(DEJ%L 2R 4
FEDS A JC, FAEOHEITRRTERNL O L b Hibino 5 (1985)
B 58 2o LIER-T, *f/ﬁ)/ﬂ‘]\)'?ix@ ZM105
E 68 Pt 52X BIEEG AT Lz &3 5 AR5
FRARIC DWWl 2R3 i 2175 Z L IF T
7eu &l L7z,
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KERYS | 24 BB Mt F344 7 > b 24 3/ TRET& G- By Y| K0, 5% ; AHMRES L LTE, BV Y | IARCT3IZBIT 55
LD V. ¥od |0, 2,500 7 I 5% GRS A DA OB, T (Fukushima &
FED ANE VoF Y | mgkg EE/BH | AL sl MY UARERICLRA LN (1986))
TAh, TA | Y 2, oy B VA A CERLE | R4
a LR HOTIERNE R LT,
X7 A2
=g n
N
KE®YS | 21 BRRER 7THEEEOREF344 7 > b | 21 A/ IRET& G- HFoHU |0, 5% ; IARC73 Ic BT 55| H
EALYQ0) FRrU A | 0, 2,500 (Tatematsu & (1986))
FEM ANE mg/kg KE/HHH SR 4
E]
KEHG | BN | T v b Py By AHEMFHES L LT, ATy > AU | IARCT3 ICBIT 55|
RO | kB FrU DL YF MY T AOKEREGEE TR S AN | (Sakata B (1986) &
FED A ERELELOTIIRWVWI NG, KRB | "Yu b (1992))
A AR AW Rz & LT, S 4
KERS | 10 #RH R 53l F344 7 » b 10 RERS | S BEME | VoY | 0, 5, 7.5%; AHMFHA S L LT, Garland 50 Rf# | IARCT3 IZBWTH 5 H
RO 10 P& FhUTLA |0, 2,600, 3,750 | ZE#EL, Vo BV F N vLAOREIC | B4
FEDB A mg/kg RE/AME | L 2BEMBEAT B OMIRBEATEE~DER | Garland > (1989)
e R OREHIC L > T LT D LML | 2106
77
KEHS | 16 MR LM F344 5 » b 16 3 8 AR 5% 5- HoBYUL |0, 5%; IARC73 Ic 31T %51
LD FRrU DL | 0, 2,500 (Debiec-Rychter &
FEM AME mg/kg K/ H Wang (1990))
2R 4
KERS | 10 #ERERR 4 HEEOEF344 7 v ~ | 10 # R AR 5% - Fy BV |0, 8. 5 7.5%; TIARC73 IZB1T %511
FHEL W FrVU v |0, 1,500, 2,500, (Cohen 5 (1990))
FEM M 3,750 S8 4

mg/kg KE/HHH
u:_/l
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KER S | 80 MRS 6 D SD T v b 80 i [ REERS | XIREE | oWV | 0, 5% AHPFAES L LTIE, IARC V—%> 7 | IARCT3 1BV T H 5
RO M 14 | FRU DL TN—T DR %Y & 3E %, KRBAGE | R4
FEI A JC. EFHEICAWRNWZ & & LT, Homma » (1991)
&5 8 2107
Tt 36 Pt
fE7 L7 I U ME T v o R
L (SD 7 v MZEELFR) Ho12
JC,
B 5t
T 35 Pt
RAEHS | 4 MR 5 B OMEF344 5 v b | 438/ TR AH 5 - YohUr | 7.5%; AREMPFHE R L LT, v B YT hU | IARCT3 ICHIT 55
RO FRU LA | 3,750 mgkg AE | Y AOHTEEICL VBRI NDERICHETS (Cohen & (1991))
FEM A /B FAY Cohen & 0 RLfif % 224 L fr L7z, S 4
KE#E | —ifichbizs | K6 Mo SD 7 v b TR RENIE S | Fo#F | MiECilE | 00 1.0, 3.0, 4.0, | AFEMFHAS L LTk, ARBRIZBWT | IARCT3 IZBIT 551
FELO | A5 HE 52~ | &Nz P v | 5.0, 6.25, 7.5% ; | 7.5%EEHICRD b /-Fx D& biEek | (Garland & (1991,
FEDS A 250 PC, | # U v bk | 0, 500, 1,500, RRIZED LD THD E LIz Garland 50 | 1993))
it 104 DR 2,000, 2,500, Rzl L, Zo0Zixtr>y v | B4
~500 3,125, 3,750 PRl NWRVNGE SERY RSS2 A ERA
U mg/kg RE/HF | EHBT L,
HA_/l
Fi &0
125
~1700
un
KAER S | 10 R 5~6 #iEo F344 5 | 10 #/M RETR S | KB | YoV | 0, 7.5%; AHEPFAE S L LT, IARC V—=x> 7 | IARCT3 1BV T b5
RO b, E#F344 7 v b X 10 & FrU DA |0, 3,750 TN—T DWW a 2N B2 D0, KRR | 4
TN ANE F a7 m 7V U EES mgkg KE/AM | X1 AEOHORBETHH Z &b, AR | Garland & (1994)
L7 WRiHETH D e B35 NOAEL Oiffix4Tho7eiro> | 2108
NBR 7 v k 7o
KE#E | 8 EMRR 6 i F344 7 v hX | 8 M RERS | KB | VoWV v | 5% AHMHAES L LT, IARC V—%2 7 | IARCT3 2B\ THEIH
RO IZNBR 7 v b 5~ 10 | 7 hY UL | 2,500 mglkg IRE | Zv—T7OHWrE 2L EEX LN, Kk | 2R 4
FED A U e JRFRY % X1 AEOHORBRTHL Z EMnD, AR | Uwagawa b (1994)

BRIZB1T 5 NOAEL ORHliZ1TH 70 »
72

109
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
ERHRE | ZIich2% | F344 v b XXUE SD T | AR TRET& G- HFoHU |0, 5% ; AHMFHAS L LT, ARBIT 1 & | IARCT3 ICBWT b5
TR | A1 v k MY | 0, 2,500 mgkg | AORBETHDHI LD, ARRICKE TS | 2H4
FED ANE U U | AKE/HFY NOAEL OFHfi #1772 025 72, Cohen & (1995a)
AN 2110
SD 7 vk YoBmY |0, 5%;
FrUZLA |0, 2,500 mgkg
/B FAY
KE®YE | —Ricbh=5 | HEF344 7 v b TR TREH P 55 HoHYr | 5 7.5%; AFMFHAES & Uik, ARBIEEE 1 H | TARCT3 IZBW T HEIA
FHEEO | #B 1 F hU T A | 2,500, 3,750 BOHRORBRTHD Z Enb, ABRiICE | 2R4
FED A £ mg/kg AE/AH | 175 NOAEL O 217720 7=, Cohen & (1995b)
EE 2111
KAEEE | 10 8RR 53l F344 7 » b 10 RERS | S HEME | VoYY | 7.5%; AHFHES L LT, ARBRIZ 1 HED | IARCT3 IZB W THEIH
RO 10 JE F hY DL | 8,750 mgkg AE | AORBRTHDLZ LD, ARRICBITD | R4
FE At 3 RN R NOAEL O§Ffi 24772 o 7=, Cohen & (1995c)
2112
KE®S | 72 EMERR F344 7 v b 11 # X KRR | Yo BT | 5%, AHMFHAS L LT, ARBIT 1 HED | IARCT3 ICBWT b5
RO E 72 9~29 | FhUTLA | 2500 mgkgAE | AORBRTHLZ b, ARBRICBITS | 24
FEM AN HE Pt & /HFE Y% NOAEL OFHli #1772 025 72, Ogawa & (1996)
2113
KEHYE | 52 HERR (B | ~ T A FEA%B2 | 2L AT | M WREE | S BV | 0 2mg BOBGICE2RBRTIEAR2VOTEET — | JARCT3 1BV THEIA
BELO) | &) W o®E | o—c | 28 L, 2 ThD, 24
FE At = W Lz | # 5 8 AHEMFIES L LTI, JARC V—%> 2 | Allen & (1957)
~N Ly k| 20/E IN—TORHERYEEZ, BObN | BE114
L LU WEREREEE 3 > B U o O 5 B K 9
Jbt PR R B EIIBIE TE AR & LT,
EEUN
REHRYG | TEERENAR | O~14 B0 Swiss | A= | A=y | B | f=>x2— | PoEe—3 g v | KEMFHES L LT, IARC U—%> 2 | IARC73 KT FAS17 I
RO | B ~UA —Ygr | —va v | M 100 | T BB | B0, 5% ; TN—T7 O ERR L, ARBREEZE | BV THEIH
FE A By P OBE | BepEsmdl | PO 454 | BP, u® | 0, 7,500 mgkg | iR e L, ZMR4., 9
B, 7o | & o # | 5REM | —>a B | (RERE/RHEY Roe & (1970)
E—va |5, 7 | 50K M B Y 2115
VEXE18 | BE— v 3 v
7 H v B IR
ke
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AERTEE | SRR RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
g # | EIEEEA 400 B | 60~90 At Swiss <= | #l A A | EEICY | KB A | By s U | 0, 20%; BOEGICE2RBTIERVWoT2E5 — | Bryan b (1970)
HHEED | BB (2%5) 7 A 400 HtE | vV > | B M| S RUDL | 0, 4~4.8mg 2 ThD, ZM116
FEMS ANE W E | U w | 100 C
3 N R
~ Ly b
N0
IZH ® A
Fa
KEHEE | Lificbhzs | FHERE 14 g O Swiss | LR REIEG | Fo &8 | YoV | 0, 0.2, 0.5% ; AHPIFRA S & L Cix, Kroes © O IARC73 & O} FAS17 12
BELO | R ~ A W JE 4 0. 300, 750 BRL, ARBRELETICBW Ty Y v | BNTHEIA
e A 50 Pt mg/kg R/ H DOEHICERT 27 ERAMEET,) | &4, 9
I3RS BN o7 LI LT, Kroes & (1977)
SMB117
KERY | 2 FERIRER %) 8> CD =7 A el 24 | REES | & BEHE | THRY > | 00 1. 5% AREFFHAES L LTI, JARC V—F > 2 | JARCT3 1B W THEIH
LW il HK 25 | VT Y TN—T DR RN LB Z . KRB | 24
FEM ANE pL AN oY EFHEICAWRNWZ & & LT, Homburger (1978)
WLV £ 5
VR
KiE#E | Bk 20 R | 6 oD B6C3F1~ v A | &5 54h | IREHERG | SR | HoH V> | 0. 5% AKHEMFHES L LTI, JARC V—*> 2 | JARCT3 2B\ THEIH
LD | BB 0. 4. 8, e 35 | FhU DL TN—T DR E %Y &Rl L, ARBREK | B4
FEM AE 12, 16 X T, 5. AT AW RN L & LT, Fukushima & (1983)
1% 20 B B 50 £ 103
N 252 un
B 5 L3
2 % H ]
ERL
E0E
FExLy/ e
SV TIX
52 WD
B &Rk
T Lt
Wl
KER S | 1R 63D ICR/Swiss = 7 | 14E[H SRR D | A BEME | o B Y | 0, 500, 1,000, | AEMFHAES L L TE, IARC V—x> 7 | IARCT3 1BV T H 5 H
FBEL O Bh "4 10 1,500 TN—T D&Y &Rk L, AREREL | 24
TN ANE un mg/kg K/ A AR AN RN L & L, Prasado & Rai (1986)
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 SR LA SR
ERG | TEEMEAT - R | 21 ~26 B OB | A =>x | BERE | S | f=v2— | A=y xz—T 3 | KEMRAESRL LT, Py BV F U T | IARCT3ICEWTHEIA
TR | B AR BALB/cStCrlfC3H/Nctr | — 3 =1 > 96 ~ | T a VERE | CBEBE 0. 200 | ACw U R - BEENATEE— 3 v | B4
FEM I <A B 13 192t | 2-AAF. 7 | ppm. 7 2E— | fEAIEZARVE T % Frederick & D% & | Frederick & (1989)
W, 7 nE—va | a0, 0.1, | Bl T AEMFEESLE LUIIARC | 2119
0 e — VEEBEY > | 0.5, 1.0, 5.0% U—% 2 7O N—T DR E RN EE X,
a v B H YT b ARRBAE ST Y o F U T AD
117 FAE RN BHIZE O =R EENFR SN L
DOFETRICITE S &b LTz,
ERE | 180 H B 4 AlmDO CBH~ YA | 180 HIW | IREHHZS | & FEME | >V | 0, 0.1% ABEMFRAES L LT, WEADORBMEE, | Torres de Mercau 5
FBEL W W 5| FrU UL PESE, RBEROREN o TRV & (1997)
R A un N5, AR Z il v aRnZ s e | 2120
L7,
KERG | AR S Wl DA M Y T - | AE okEE | 4 REME | MyETRUE | 0, 0.156, 0.312, | AHEPIFHAS & L Cid, Althoff H® Rfi#% | IARCT3 K U* FAS17 |2
RO T—)LT e NAAS — M4 30 | &=V v | 0.625, 1.25% L., ARBRICEIT 5 NOAEL %, M | 5172551/ (Althoff 5
Fe A un VI EHICARBROREEIETH D 1.25%(353 | (1975))
mg/BhiI ) &R L7, L4, 9
KEHRYE | &k 20 BER | 6 BtV 7 - I— | B 5 A | BEERS FyHV |0, 5% AHEMFAE S L LT, IARC V—x> 7 | IARCT3 1BV T b5
LY | B T e INWAS — 0. 4. 8, FRU DL TN—T D% Ll L, ARk | R4
FEM M 12, 16 X BEFMMICHWN RN L LT, Fukushima & (1983)
1% 20 £M10 3
#Hic b
A5 PLY
el
KiERE | &E 20 B | 6 Mito Hartley E/F | #5846 | RERE HoHYr |0, 5% AHEMFIES L LTI, JARC V—%> 2 | JARCT3 2B W\ THEIH
RO | W > b 0. 4., 8, PANURVN TN—T DR E Y CHl L, AR | B4
FE A 12, 16 X AT AW WD & & LT, Fukushima & (1983)
X 20 @ ZM10 3
%Iz 5
A3 T
Dk L%
KEHS | 11 72 H R A X 11 22HM | sl n | &8 4| YoYU | 0, 65 AHMAFHES L LT, &5& TR 2 22H | FAS1TIZEB W TH 51
FHEL W 5 (F | L F FY A | mgkg KE/H I G CRD DL, —BeikaE | 289
FE Ak WHFE) EOWTROEEEBIZH RENRD B | Taylor & (1968)

R0l bbb, FHICERKT 5 EEE
LTI W E BT L, ARBRICBT D&
AEIIEHEEETHDL EEZDNEN, K
BT 1 HEOALORBTHDLZ &b,
AFRERIZF1T 5 NOAEL Ol 21T H 72 H»

STz,

ZM 78
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HERTEH | BB RS AERHIE | W5 HYE | BERE | e P 5 RIS A SR
KERYS | 16 AR 4~5 MAEOMIMFEE | 16 #H RETEEE | A BEME | oD v | 2%% AHFHA S L LT, Kennedy 50 Rfi# | FAS17 I2RBWTH5IH
LW — 7R M4 3| FRU DA ERMEBEZI, B, AEMFESLEL | 29
FEM ANE U & Tix, KRBT 1 AEOHZORBRTH S Z | Kennedy H (1976)
Enh, KRBRICEHIT D NOAEL 0z | 29 4
1Threhoiz,
KE®RS | 719 ARRER | TS TOMHM | BOES | A BEME | YoV | 00 200 100, 500 | AEMPFHES L L CL. ARBRICEB TS | IARCT3 & FAS17 i
FHEL W M4 2| 7MY UL | mgkgKE/A NOAEL %, Ml & b ICARBROKEAE | B THIIH
FEs Ak ~3 |t T2 500 mg/kg R/ H & R4 L 72, ZW4, 9
Coulston & (1975)
2121
McChesney & (1977)
ZH1 22
s | ETER R THFEN, h=r 4% | EHES | BEEERS | BB | Sy BV |0, 25 AREPIFAS & LTI, Takayama & &8 | JARC73 1B W T H 31
EALYQ0) WERT 7YV HIRY | < 0b 100t | FRY DA | mgkg KE/A Thorgeirsson b D RfRZER LTz, —F. | &4
FED A Pov b i R K O i AHMFHAS L LTiL, JARC V—3% > 2 | Takayama & (1998)
AN TIBERS 6L, #% IN—TORERY B, ARRICE | K123
Eha% 5B T NOAEL % 3R A~ & CrIeu & Hkr
TOEJE 9 Jt K& L7,
(103 ~ Ot 11
283 7 H un
)
KERG | AR 3 Hlid SD T v b HEIE IRE S | 4% BE M | OTSA 0. 20. 200 AHMFHAES L LTiE, SIAR TO¥/k4a | IARC73 K SIAR 12k
L e 38 mg/kg (REE/H B L., ARBAEEZ AW RS | WTHEH
FEM A un L L7, Z4, 29
Schmé&hl (1978)
ZMR125
KEHS | —RIichi=% | 32 AlisD SD 7 v b TR KB | Fo %1 | OTSA % 0. 2.5, 25, 250 | AEMFHAES & L ik, ARBREk#E 2 27 | JARC73. FAS17 KO
FELO | RBR (B B | A mg/kg (RE/R% | L. BT ERCELEEIEO 3 A I B4R | SIAR ICRB W T H 51
FEDS A ) 50 Pt HRRD ST, HLHITERLZ/L TR | 24, 9. 29
Fi & 8 RNEBEZLNDZ LD, ARBSGMT | Arnold 5 (1980)
i 7k 2 2B\ T OTSA D GICHEIK T DA | 29 8
49 ~ 50 MEIFFRD ST hvo 7z Ll LT,
Jt

165




AEBRIEE | B [OLZEERE eI | |5 HE | HERE | tBmE b RIS A S
KEHSE | BRI | BEFL Wistar 7 v & TaoEt— | f=v=x | HRI OTSA % B 1 AHAFHAES L LTk, AR Z 2R | IARCT3 IZB W TH 5
BHELOD | AR varvBE | —var | REE 0.13. 70 mgkg | L. AREREMETICHWT OTSA & EIC | B4
FEM ANE Bk 2 AR | BeREELE | HE 63 KE/BHKES | BRTERENAATaE—2 3 VEMIL | Hooson & (1980)
JE e PN | DT, AR e Teiro Tz LI LT, 2100
T 5 BRI
71— | 50 L OTSA 70 mglkg
voa B | BRI R/ ARG
PEGER T | £ B M £
oK & | 50 T
5. W&
10 7R 60 42
5
KE®E | KE®REGEE - | 8Bl SD 7 v b PEERER | mElR O | & BEME | OTSA 0. 20, 100, 500 | AREMFAES L LT, HOEEFEGHICAH | SIARIZBWTHEIH
TR | ARG A DR ®h5 (F | #H% 13 mg/kg T/ A DB IRAE B O R MEOREIZ | 2R 2 9
FERAME | AR HIFE) Pt DNT, a2, 77V kDb DTHD | Rk 9FEREF LT E
AREMEAHEER SN DD, BEEGEH ST | Btk R
Wb EEZ, ARBRICBIT SRS | 2126
NOAEL %3R85 Z LT T&E 20 Sl L
7
KiEHS | 28 HEXERE | £ 5k SD 7 > b 28 Hf# JR A 0| A& BEME | OTSA 0. 4. 20, 100 AHMAFHAES L LT, RBEEEEOBE | Rk 11 FEEF LY
FHEEOD | HEMERBR BhH (4 | % 5 mg/kg R/ H AR L. ARBRICK T 5 NOAEL % Ml | B4k St
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