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C

Al cHs 7 0e R 7 =>Y—/] (CAS No0.25013-16-5) (2D T,
JECFA, EFSA ORFAliESE % Fiu N C & SRR 2 Tl & 520 L 7=,

P BRI 3, FEERE (DU A, Ty b A XKDV ), B (K 5.
IZLET. 2WEUH W), Elnmtt, sttt (U AKOT v ), ettt (X
SKOWR) | Bt OSSR A (w7 A ? v by NDBAZ— RO X)) A A

(w7 A, v b, X EKERTL), BIZHT68E8 (VA Ty b, NARH
—. U¥E, BLEY NEKOHIL) b:l%‘eﬁéuit%ﬁ EDRGR T D,

BV, 7F v e Fady 7 =Y —L (BHA) KOEORFTH 5 tert
7Tk ek o (TBHQ) 3G AR EFRIEL AT 5 }: B2 BN, G &
L CTA RSN F ) ALEYNT L > THEMERFRFENAE U 2 LI X DB 8T &
HHDTHY ., BHA KO TBHQ SOR#MIIERICE - T ﬁF%‘ﬂExF'ﬁ & & 72 HiBInE T
RE7pNWEEZ - Z Eovn, BHA O—BEEFERE (ADD Zi%ET 5 Z & IEETH
% &k LTz,

BN AN HONTIE, BHA Z4% 5 L7z > BPEORTE IS0 B30 AT -
YRR 2 OTHY . b & OBIEMETR &l LTz,

Hi R S DM@ AR CRleD BV B X, HiTE O¥FRMEZE(LDIZNTIX, T v
N TIEMEFTEMER A ONE A X CIREIE IS X O ZENED 8 - 72,

ARG AN TIE, IREMWICRT 23N (BERLRFSE CEROMENII L QI TEI~DRZEE) D37~
DIV, MEFFTEIEA DR T,

FraEE RO R, ATE O LN OB R A= RARA o R LTHEDL
- HAEWO NOAEL 1, A X & V7 15 7> A iR ER ¢S 5 /- 50 mgrkg 4K
H/H TH-o7=, 20 NOAEL (244545 100 %4 L, BHA @ ADI % 0.5 mg/kg (A%
/H ERE LTz,



[. FMEtRERAINYIDEE
1. A%
sl

2. BRSO —HEA
4 7F e Raxi7=Y—)
44, : Butylated Hydroxyanisole

3. 24
IUPAC
#4, : 2(3)- tert-butyl-4-hydroxyanisole (M 2)

CAS (No. 25013-16-5)
#4, : (1,1-Dimethylethyl)-4-methoxyphenol (& 2)

4. FHK
CuHi02 (2P 2)

5. 7FE
180.25 (ZHE 2)
6. HE&EX

TFNe Faxv 7 =Y—/I (BHA) L. 2-tertbutyl-4-hydroxyanisole (2-
BHA) & 3-tertbutyl-4-hydroxyanisole (3-BHA)DIRAM TH 5,

(2-BHA) (3-BHA)
H,C H,C
o CH, o
CH,
CH,
CH,
OH OH CHfH3

(ZM 2, 3)

7. EABHMRUMERIKR
Tk Faxv 7 =Y—/I (BHA) 1%, 1949 FFIZH)D TERR I NP LA CTH
%, BHA %, 2-BHA KU 3-BHA OIEEMTH 5,
BHA (&, B2 & A MICEBRCE Y OE LA R L5 B TR & LTl



HEnsg, ZolEnic, BAfaE, BRI ON 2 2k OVaETELT 23 LT, Pk
FISEBLIE I & Lﬂ%ﬁﬁ SNHH, ECEW RO e X /A&U E. e,
MRS ORI AR 725 BRI THER S5,

W Cld, EU, KE, BT X E2B W RIS U IR & L A< A
ENTWA,

HATIL, 1954 FEICBIIIICHRE SN WD, £z, I E L THRES
NTEY, SGEHPEAEIIEE 1t 4720 150 g LFIEHESIN TS, (B 3~
9)

F£7-. BHA OR#TH 5 tert-7F /v KuXx /> (TBHQ) 1% EQESET T
e LTSN TS, (10, 11)

k. RUT 4 7Y A MEEAZLE S R EEESRE SN TN D, (B 1)

1 BHA, 7 F /)t Fady Ml o RO o o053 E
2 SRR 1T FERAE GG RS 499 BT Lo TED LR AEE (B 1)



I. R2HEITRHIMEDOHE
AFHE Tl JECFA, EFSA ORHiliESE4 52, BHA OFMEICEE4 2 Mm%
L 7-, F7-. BHA OfGEW TH 5 TBHQ ([ZHOWTH ERm R 2T LT,
FRANE MR N OGNSR 2 2 Uk 1 RO 2 1R LTz,

1. ARNENEEERER
(1) ¥R

~ 7 A3 (Sledddy . 4 @in, KE 4~6 IW/EF) (2 BHA ZH[FEREO#E (50 X%
500 mg/kg {KE) L. RNEHRERERDNSENE S 4172, B 48 REfEITL & Cooufik, T,
i, B & OWE I N BRI BHA K OMREM) (707 v Uk OifRin &)
Z HPLC IC X > THIE L7z RRHEBRAAH) . datt#iE, 500 mgkg (RELGHED
HPE LTz,

ik, AR OVl BHA, 27 V7 o VAR N OB A IR 2 3¢ 1 1R
L7,

500 mg/kg (AEIGRECTIE, &5 30 e Ok, I & OB &> BHA
DR ST, B85 8 iR CIT Sied o 7o, 35 30 4314 DTl ClImiiz
TAEN T VT a AEREIRE D Zovo 7208, #5- 1~3 BE%I I Tils Lz,

HROWFE DB EIL S 472 BHA O G-&EIZxT 25652 2 IR LT,

B OWHE 12T BHA SRR L, A @iEmt S nenoiz,

e 5-4% 8 RFH DR HFEG- B 52% D3 FUL 41, 48 RT3k 76% (BHA0.3+
0.1%., Z/v7 v UEERER 72.8 £ 7.6% & OWIEATE A 8.0 + 2.4%) MEU STz,
HEODITBGED 2.3% LIS e o7z, (B 38, 12)

3 AGHIEICIRWT, JRAIE U CIBREMIIE N O N3 Z U, SRR OREI*IS & 72 2 855
T FSUTOB 2372 TREET 2,



*1 ~URAZET 5 BHA HEiRE QG4 O M, gk OG- BHA,

B AR ORI S ARE (ng/g(BHA & L0)

%=

o | BEEE | HIEXRY e G0 ()
AR -
(mg/kg) (= 0.5 1 3 8 24
BHA 2.9+0.9 1.1+0.8 ND ND —
A=
" 8+24 5+0. ND ND —
50 i A 5.8 3.5+0.7
s Aais | 0.3+0.2 0.6+0.4 ND ND —
i BHA | 275+25 2275325 156+12.6 | ND ND
A a=24 2.7+
. 29.9+6.7 | 25.1+0. 22.8+8. ND
500 i A 9.9+6.7 | 25.1+9.9 8+89 99
Fgsaak | 45425 | 08+15 | 02405 0(')3; ND
BHA 53+3.6 | 3.3+34 ND ND —
A=
50 . 78433 | 47+17 ND ND —
({72 ORENIN
st AiR | 1.3+1.1 1.7+1.4 ND ND —
i BHA | 76.6+36.0 3125'9% 9714256 | ND | ND
500 A A=24 33+
" 20.2 + 2. 2.3+0. 7+282 ND
i A 0 6 | 52.3+£9.3 | 50.7+28 o7
WA | 30.3+£16.6 | 3.5+3.1 41+4.9 ND ND
BHA 1.5+2.6 ND ND ND —
/A= 36.9 +
Rel== . o x4. -
50 i A 38.8+17.9 990 2.5+4.3 ND
Wil Ais | 4.5+1.9 5.8+3.0 6.0+4.8 ND —
i BHA | 45.6+4.6 327 64 f 402+321| ND | ND
A A=24 126.1 132.6 + 28.7 14.0 +
500 | memoaqs | 9213431 500 74.4 +164 | 243
22.8 + 2.9+ 1.6+
g S e AN
AR | 11.7+15.1 014 29.3+27.8 0.9 9.7
n=4~6  VFIE + EERZ ND : MR —  AEHR e

#2 ~ U RICEBITSH BHA AR O#%5% O E KO D S EIN S vz BHA O 58
IZxFTAEIE (%)

v | EHE Be 54 (h)
R (
mg/kg) 0.5 1 3 8 24 48
. 50 32.0+4.3 | 42.3+16.8 [22.1+5.6 |13.0+45 —
500 66.9+6.9 | 60.5+10.3 | 499+88|248+53| 45+3.3 | 0.3+0.2
Py 50 409+116 | 180+129 | 7.9+26 | 1.0+1.4 — —
500 86+1.9 52+24 39+13 | 0.6+0.4 | 0.2+0.1 ND
n=4~6  VFHE + EHEFZE ND:0.1%Am  — : JEET
(2) v b

10

Z vk (SD %. #t 39 L) (C[methyl-14Cl{=i% BHA ZH[EFRHERO#%E (1.5



mmolkg RE(270 mg/kg (KE)) L. RNEhRERERAS S0t S iz, JR. FE, Mk O
Tk E RS- 0.5, 1. 3, 6, 12, 16, 17, 18, 24, 48, 72, 168 /Sw 240 Rfft]
FITEI LT,

% < OFFRIZ IV TRBEHEMEL, Rl o & & & IZHEBEIHITImL | &5
% 10~24 IR TR & 720 | 2 DORFESEREIIZ LTe,

5 48 IFfth & CITITT T X T OB E P S v, IRICITEG-ED 41%, 3
1L B3% Rt S 7=, (BH3, 13)

7w kb (F344 %, f#E 3 IY/EF) 1Z 1C £k BHA Z Bl 0 &5 (1 glkg &

H) L., ANEIERER I ST, BT A MRS tert 7 T VLA 14C
25k L7 2-BHA Y13 3-BHA @ 4 FHOIEY) D 5> LTz kb Uiz,

PR, FEROWERA~OHEIERE 3 3 IR LT,

Be 4% A8 Wi T, & HED 87T~96% 703K, MK OWFRUTHEH Sz, (B 3)

#3 T v MIBT L 1C ik BHA HRIFRHE 05582 DR 3L 0P PEIER (%)

B59E WUC FERkERAL R 3 12 Bt

A MR 46.5 29.6 8.3 84.4

2-BHA N
tert-7 F VI 69.0 18.1 87.1
A MR 49.8 28.3 13.7 91.8

3-BHA N
tert-7 F LIk 63.7 28.8 92.5

n=3

AFHE. B3 OF—HNBHEHILE,

7w~ (F344 &, 6 s, HE 3 PU/EE) 12 14C 25% BHA % Hs@Eflfk &5 (1
glhkg KHE) L. ARNEMERERN I Sz, BMICiX, AT VEEXUT tert 7 TV 3
1UC 1%k L7z 2-BHA X 3-BHA O 4 FEOIEYD 5 BT g b Lz,

Feh4% 2 A7 —/ LR K OSEER R E TLC IZ X - CTRIE L7z BT, Bk
f@ﬁ[wk PRI & 2 BT 2 MERARAT M OVRIE 2 F2h U 7o, BEVES OMERRIX. b5 TAZh

HNB S5 M OV B A A AVE ST L » T 7o 72,

m&@ﬁﬁ> SIEY U7z SO B G- Bl kt 281623 4 1R LT,

[butyl-4CliZ#k 2- 1% 3-BHA O PR R OFSHERTE MR ERITH 92% Th 72,

2-BHA }f 3-BHA OfEM 0% < 13, {41k (2-BHA66%., 3-BHAS53%) Th
27,

2-BHA %5 L7-8W RO LML, 2-BHA OV v Ui a LN
Wit AR ONE TBHQ OB AIR CTH - 72, FEEITITREILIAD 2-BHA 11374
bz,

3-BHA %5 L7-#8WOROFE2GEWIE. 3-BHA OV V7 a RS R TH
D, ZFOMizVEO TBHQ OREAFIAIKRN A BT, #IZiX, 3-BHA OFRZE(MIK
KT o a AFERAROIENNC D8O TBHQ M O DRSO diBHA
NHBITZ, (B3, 14)

11



F 4 Ty MIBTL 1C 5k BHA Bialmgiilie 0554 DR L OFEh =

(%) a
BH5YE O AR SR #* &7

AT JLHL 52.2 + 8.1b 20.7 + 6.9 73.0+£6.9

2-BHA -
tert-7 F /LI 72.2+7.1 19.3+25 91.5+4.6
AT JLHL 45.6+ 3.9 35.8+3.8 81.3+1.5

3-BHA -
tert-7 F /LI 54.0+0.7° 38.2+4.6 92.2+5.5

n=3 ) + EERAE
a: WHEICHT %S
b : 28 14 DF 3 KON 4 OEfE % FeHLL

7 v MZEIF 5 2-BHA LU 3-BHA OHHZOW T, BT E R O¥ERRH E RS T~
DFEB DN DIET LT,

Z v b (F344 %, i 3 PURE) (Z[butyl-14Cl i Z[methyl-14Cl4Z5% 3-BHA % Hi[a]
SRR S (1 gkg (RE) L, #5 6 BiRICEIL-R1H., IRE L OENEY
% TLC TH#E L=, RiEMOIRE O RIS BELRBONREIIA LN T,

FoMAERERE LT 7 v b (F344 &, H#E 3 P/ 12 [butyl-4CIH# L < 1Z[methyl-
uClHEE; 3-BHA XiZlbutyl-14Cli5k 2-BHA % HEB&HHE 05 (1 ghkg (KE) L
2o TNENOREE | FHRWE OGN IEEHR O 3-BHA % 6 HFHEEHE G (1%)
LTS G Lo TR T2, FE R B | BTE OB ~OFS AT EHEM LI
B 549, DNA K O'RNA ~OFEGITFR0 b o7, (B 3)

Z v b (SD &, M 3 L) (= 14C 155 3-BHA Z Hi[EFaHF: 0 #5- (0.11 mmol(0.020
VL) Uiz, $£5 24 FERIZICERIL L 72AE . IE KOV O 2 7 1 v — A& rEi
L. 78 Y—Abfx 7 EITRES LT E M E & 2 JE Lz,

AE . BRE R ORI RS & LT E e E & d, 14C #53% 3-BHA IC#R 35 &
24 0.07, 0.005 }21X0.006 nmol eq/mg % > 737 E TV . BIE DOFEEHEHE
PEEIFIRE O 14 5, D 12 5 Th o7,

72, 1n vitro DFEERIZIHBV T, TBQ XiL BHA-0-O % NADPH /% NADH &
it & 2 A, NADPH Xid NADH Ol A Stz iR 2T v b O
PO LEEEITEEN TR 2 e, ZoKITEEENEST5 0
Tl < BEEALEROR E B 2 bz, (B 15)

Z v b (F344 %, I, VEECRB) 12 4C 15k 3-BHA 2/ 0#5- (0.01, 0.1, 1
XX 2%) L. AiE~OFEE &7, 14C 125 3-BHA @ 0.01%1%, #92.25 mg/kg
IREEITHY LT,

b 6 REIR ORTE OFBGREM L. BRE. T, Bk O L v &oT,

0.1%HGHEDHTE DX X HEA~OIFFES RIS 7203, 1 KON 2% B 5HET
IXED 272, 3-BHA OO G4 ORIE DX R0 E~OFFERIT, FRNE G- &

12



W LT, b4 fismnoiz, (B 3)

vk (Wistar &, M 7 VS/BE) 12 3-BHA 2450 6~15 HICHREIR O #5- (200,
400 % 800 mg/kg (KH/H) L. St 3 W% O REBI) O PR S O i ON e
FRIZ oW T, HPLC (2 Xk - T 3-BHA ORZE(IMAR NaSEREZHE LT (TER
B i 0.10 pgfg. I 0.03 pglg. MEVE 0.05 pglg).

FERAR B IR LI,

SEGREOIRIIC 3-BHA 23 H Sz %, 2 OREIIHFIBE OGP £ 0 (%
Doz, Eio, GO, %R OBIRICBO T, AR & K2Rk (5
BIRIARIAAR) 14, 555 L2 —E Tlo- 7= (IR 12, ik 60, I3 84 1.3~1.8),

(M3, 16)

# 5 T MIBITDH 3-BHA AERE O 55 OREM ORFlE M QML N AR 2 3-
BHA OARZLA K O 3-BHA2 J2EE (uglg)

. i 58 (mg/kg KE/H)

RS HEWE 500 200 <00

P AR 1.61+0.75 2.66 +2.33 1.90 £ 1.07
% 3-BHA 19.6 +6.1 33.1+22.3 21.7+11.2

s AREAAR 0.15+0.05 0.52+0.36 0.83 +0.40
¥ 3-BHA 954 +2.17 30.8+19.2 50.8 + 33.0

B AREAAR 0.17 +0.05 0.57 +0.40 0.80 + 0.20
¥ 3-BHA 0.25+0.09 0.72 £0.47 1.47+0.51

n=7 CFHME £ EERZE O CEEEA K 0.10 ng/g. 1MiE 0.03 pg/g. HEIR 0.05 pglg
a : ¥ 3-BHA 13, AEAK VEAROEGFHE

7 v MERNIZE T 5 3-BHA OHEERFHREE X 1 1R Lz, (B 17)

13



Ryes

TBQ J/{J\KBHA-UO
<—
CH, o CH,
o CHf Hs o CHf Hs
l a4
oH o
Q?CHJ _>‘ ¢\§CH3
OH CHSMs o cHSMs
TNAF A ATEE
\ 4
ERENLN

o amwb, it

1 7 v MENIZEIT 2 3-BHA OHEEHETRE (B 17 oh%)

(3) 41X

AX (=27 VHE, 57 A, HE3T//) |2 BHA % 7 HFREE S (0.03 XX
3%) L. ZDt%[methyl-“CliZi% BHA %z HEfEENE S (5 mg eq/kg IKEH) L,
Ah MK, R, TR OBFEOME (BORRDMAEET,) OBEHEMEZHIE
L7,

Bl 5% 48 WRRTE TIT, #5 LRk BHA @ 50~80%M3 R 5, 15~
30% 23N B A S 7z,

57 BZOH, gk OZ OOk O S 7 dE O 58l xd
HERIL, TN 0.16~0.19, 0.3~1.7 X1 0.02%/g Tdh-7=, (B 3. 18)

(4) EF

fdae b (BME, 23+5 %, 844) (ZBHA % 10 AR5 (0.5 mg/kg &
F/H) L. RNERERER NN SN, R3S 1 KO8 HOBS 4 Btk £ C
BRELL, JRITEEGBHAG 1, 4 KON8 HIZHE G4 24 WRFHERELL . Bife T A —& — K&

14



OBEE DR FHEMAIZOW TR BT,

72, BHA O GREI L OEEGHEFICT o F Y U RO T X B — /L ARk O
B (ZZE1 500 mg/N\) L, MERLEOVRZEIL, HIBEORBOE T RO FHIC
BT ARHEENZ DN THE LT,

BHA O ififEHEhie N7 A —& —%, & GRMGE% 1 B) KO8 HZRIZHIE LTz,
Mk, MERXITIRO BHA L O ORGEMIE. HPLC IZXk > THIE L7,

BHA # (& G-RFOERE T A —F —%2FK 6 TR LT,

JRCo BHA OEERIL, 51 B TlE 52+16%. &5 8 HE T 75+ 12% T
HoT-, TBHQ DFREIERIL, #5651, 4 L' 8 HEZETENEI, T4+ 1.8, 105 +
3.1% K1V 13.0 £ 3.9% Th-7-, BHA XTUNTBHQ & Hi2, #5651 HE LY 4 X
8 HORIZAEIZZ < B E iz,

IOZEIE, B MIBIAE I X I AHIZE T 2R OFE UIHEICL S

RIIENIZEBIT 5 BHA & ZORBMOZEREIC L b0 B2 BN, (B 3,
19)

6 bt MIFITH BHAL0 AR OB GRFOEE/ NT A — X —

o Feh-H(H)a
INT A—H 1 3
Tz (min) 61+9 56+ 4
AUCo-4 (ng * h/mL) 161 + 44 103 + 49
Crnax (ng/mL) 141+ 25 111 + 48
Tmax (min) 58+ 33 80 + 22
CL (mL/min/kg) 47+ 11 61+ 34
vd (L) 309 + 139 434 + 169

n=6 (1 4 IIFRIMABRICSIET, b9 1 LI LORMED =T — 2 28R L=, )
Y+ AR
a : %5 H OS8R AR LT,

(5) K&t TBHQ OIFRNSNEEER
D Fvb
Z v b GR#. MBI OVEECARR) 12 14C 125 TBHQ % HEH%55 (15, 48, 92,
383, 380 X% 400 mg/kg IKHS) L7z, JREOSEZ AL T-, #ERBIFE O D
0z, i, A, R, AN, T AR ONC B P, R & O TR &R B L 7=,
B 5144 24 FFR DRI B G-ED 55~82. 7%\ ZHFH4 3B JEEHEMEM AN S 4., Hefk
P72 AR T 580D T8~88%|ITHHY T D G HEME CTh o7, [BIU S V7= G
PED T0~T76%71% OFRBAFERITARYE L, 1~2%0% O- 7V 7 v UEREIRICAY L
7o, HEITIE, BHED 2~6%IZAY T 2 BEEE R S vz,

4 PIETFER S zRo e k&2 vz (BHA 0.5 mgkg REAZ R AFE) 2B\ T, E5HDIRIC
BHA ¥ (X TBHQ ORZAVIRNIr SN2 030 T2 2 L e ARBR CTIIHA RO ED A HIE L
7=

5 RNk E LHEER SN D,

6 HEOTHIT. ZR20DEBY TH D,
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92 mg/kg ARHEB GREDOFMIC Z < EPOHEHEMED B S 7203, 92 mglkg &
HABA LRI EShid -7, (B 20)

F v b GR#E. PERIR OVCECRE) 12 4C #E# TBHQ % 17 HREEFE S

(0.029%(5.7 mg eq/kg RE/HFHY)) L., EKEEGZICHIR, Bk K& ORI %
B 7=,

JHFfG, e, A ORI IR EE I X224 0.06~0.34, 0.09~0.38, 0.06~0.56 }
1V0.06~0.37 mg eq/g(liiEE) TH -7z, (M 10, 20)

Z v b GREEROWCEARR, MErE) (2 TBHQ % Hal5hiklee 0 %5 (100, 200, 300
XX 400 mg/kg fKE) L. JRE#GAT3 HE L OG54 6 H BRI L 7=,

400 mg/kg (RER G T, BHZITTEENRRNA DT, 2~3 Rkl
B8 L7,

RGBT, &% 3~4 AMCEEMEOIREIK T LK > Tholz,
FHED 66%0 OFiInAIRE LT, 10%AR02 O-7 V7 o ffasiks LCH
IWNE7z, 100 mgkg AREZGHETIX, RPPEIEEN TR G-EITHY L7z, 200
mg/kg RELL EREGRETIE, REEDK 33%AR Tld/ad . #Eh RIS,

100 mg/kg (REE GHETIE, TBHQ OARZ(UAOHRIE IR G- EDOK) 12% THh > 7=
. X0 EHEEZRGT 2 EYRHE T L, 400 mg/kg (REB 5 TIX2% Th o7z,

il EER B O N7, (B 20)

F v b GRRL. MEBI R OVEERE) (2 TBHQ % EMIMEA S (0.16 XX 0.5%)
Uiz, #5612 LV 20 AR 2 IEWBIREZERILLT-, £z, iEEH5 6, 12,
20 72 H 1%KL OSHIRRIRHZ 5 DT BEE U7z, SIRRRR B gUE B, o ) OV TR %
B L, LA UOHEZ &I — v LT,

512 22H% Tk, W EHEOREORIZIE, 1 EHED OB EIEE R 02
Vo AEEA RSN S s, METIX, B SZBEmE O S B 3 50 2 5
OWREBIAIET, FRV DN O V7 a VSR Th -1,

Be5- 20 MAKTIE, HEEE HICHE SN EERDIZE A EDR OFEREIRT
HY. OV N7 0 BEEERITIZER D)o T,

T #EO TBHQ A& L ORI S iz, (B8 20)

7 >~ b (SD Sk, 48 Hln, VLR 72, #EGIBORTHIZ 14C 5% TBHQ
ZHERR OGS (40 mgkg (AH) L, REOFEL T EUBK (5% 7.6~16.7 Kf
M) ECERIL., £7MRE, 7=, FK, WHRE . T, BE. Ik OWERG 2B L .
GHEMEZRIE LT,

P54 16.7 KR O IR B G- 2O TA% D3RI S 7z,

T GG ETEMEAER D Fo REEMW O 3 BED DIEIR L-8 2 -, BERLLIE, TBHQ ZREE&R5-
0.5%) SN TW5,
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B 5144 7.6 B O LA D> B RGO 10%23E0Y S H, 16.7 Il Tl 8.5% Th
o7,

P GREMEL, 5% 7.6 KOV 16.7 B Clzh e &k 580 0.2 &0 0.02%
Thol, TE, FAREKMIOEZR TS, FERIREOHENEE i Sz,

ARBROFERIZFEDONT, & hDIXL BOFREME B 2 1256, BA LD KE
& (0.1 mg/kg (KH/H) ZEET 2L, BEIXTBHQ & LT 1 HERED 1%I21X
SESH, TRV ERECHARIIZSEIND Z LI5S, (B
10, 20)

7 v b (F344 %, I, VEEORH) 1 BHA 28 0#5- (0.01, 0.1 X 1.0%I%K,
4mlL) U7z, &5 3£ 0.01, 0.1 LT 1.0%H5HEORTHEREEIZ TBQ 23Z 4
Z110.00453,0.04504 }TF 0.05520 pg/Vifsit 41, BHA 13 1.77,18.84 }: 11 216.28
ng/VCit Sz, (B 20)

Z v b (F344 %, 1) 12 14C 155 BHA Z#% 05 (0.01~2.0%, 4mL) L7zé&
Z A, BRI RT3 — MZE TBHQ 23 S7eds- 722 L, RilE R
DARETF— M RT3V Na CLER%, TBQ % TBHQ I[ZiE T 52 & T, &
DERGITRITE AL ST oT,

ATE SO RE U — h O TBHQ &iX. BHA OFGEIZHAEIL T, AIFEO
UC OIAFER DR EIZKTT 2 TBHQ OffHfkHAE &EOFIGTX, BHA % 0.01~
0.03% %% A#5- L= A TiX 0.1~2.0% Th -7, (B 20)

@ 4

(% (B—Z AR, RER 11 kg, #) - TBHQ ZHEREO#S (100 mgkg
B, OXAE L bICES) L, RERERT3 ARROBE% 6 ARERR L,

JRAOYEINE, 5 48 Biffl#h £ CIUETH T Lz,

EAARTHEIIT OFE AL O 7 vy v LB AETH Y o TBHQ
AN ARy gl

JROIANLERIE TT~98% T 1 . D 5 b 3550 2 1 OFifa kT, £ 34>
D1DB OV a RREIKRTH T, (B 20)

A X (SFEARE, MERE 26 UT) (2 TBHQ % RHIFHEEE#& 5 (0.05, 0.1 X% 0.5%)
L7, MG OREBSGAT9 B, #5a7 I ONC&5-B44 3, 6, 12, 13 K1Y 24 )
ABICERE LT, iEIE, B4 23 BRI L7z, BeG-BHAG 12 22 A %&ICI35 &5
BEOMERESR 1 I 5 Fe 584G 24 A RICIIFR Y OB G, BIgER, KL O
B FRE AR L 7=,

TBHQ 2 58EDRIC OFBREIRE N O 7 V7 v UBRiaA R S -,
HETIX ORISR DN O 7 V7 v VBB EIRDERN 2 1 1 ThHo72h3, HETIE
IFEAED ORI AR Th -T2,

T AED TBHQ DG (BemdR Il T 7 pug/g, MET 17 uglg Tho7=038, 1F
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& E O TREHIRAA) & OMIE (0.7 pg/mL £ T) (T Sz, (B 20)

@ Ek

b b (B, EE L OANERH) ([ TBHQ Z2KD 4 SO HETRAKS- L=, O
TBHQ 150 mg #&ir¥7F o h 7k, @2% TBHQ 2#&H T 52— kO
TN Ty H—IREY (TBHQ & LT 125 mg FH24) . @ =M L7~ TBHQ
100 mg Z&HTHETF 7N, @F T 027 T v —, TBHQ. 2%#55H
J O 2% b HEDIRAY) 20 g (TBHQ #:5-813% 20~70 mg) , & 5WOBEEZICD
~@TINT H#EERL, @TIX F—F v Y EkPa—b —%2EH L7, mikz&s 3.
5 K O824 BB 1T PR % P A1 24 B~ & 54% 72 B & CERE L, g TBHQ
TP R ORI EE 2 JE LT,

TBHQ IFRICE R ST, OIS EE O O 7 v 7 v U fgfasik s LTk
M (=3 1) S, I OREWITE 5% 24 FFIZZ <R &,

TBHQ OG5 I7EN, RICEIT ZENERIZKE <L, ORO@TIE, R»
B 4~22% LE S 7edso 7z, @TiE 90~100%EIN S viz, %5 51EDR
(IR CAE S R S,

#eh- 3 Kefiitz oM TBHQ REIX, QXU TiE 4~12 pg/mL Tho 7273,
@ Tl 31~37 pg/mL TH o712, %5 24 BT, QKOO TiX 2~12 pg/mL,
@TIE 15 pg/mL K F L7z, (2[R 20)

@ HRBEAER

7> b (Wistar ;&) 2 BHA 400 mg/kg /A5 X% TBHQ 200 mg/kg (A % [IgE
P L, JR%E GC-MS THolr Liz & 2 A, 2 O EREW, 3-tert-7 T V-5- AT
NTFFE Rax ) KR 3-tert 7T /V-6- AT /NVTF A Nuax /) ot Sz,

FFligoD 2 7 1 v — 238EHT BT, NADPH AR & G e sl ¢ 2 fEOR
ZARSETHRUL, EE2Ir L2 24, TBHQ @ 5- XL 6 (\id 7/ NE FF
AR THD Z MRS, 260G, TBHQ OF / ittt IF/
NRD TR F A ATEIRASORG N S AE Uz EHE S -, 2O 7 v
BFF S N T AT 2T —BIFEE L o7z, 7 a—L4 P450 OHEWE
I7E L< TBHQ OV NVEZ TFH AGRO AR TS 2 &b, Fhrr—»A
P450 (2 X 52 TBHQ @ TBQ ~DiEMALICEEIZ R L TW\WDH 2 L 2R L
T\, &R 20, 21)

KRS, NADPH f#E FOT v MF 7 v Y —A7T TBHQ 5 tert 7TV
YIX ) T =A T UHUTBO)BER SNz, AV =T F 7 e—AC D
A2 fERE L LT, 500 umol/LTBHQ & T8 5 umol/LTBQ 726, fFX 7 m Y —AH
TEIREICA—/N—FFT K7 =F4 (0g") DWERSIND Z EVvRENT, ¥/
MO ENDEIX ) COHEBRENA—R—FF 2 FEROFENTHY, & K
0 ) X EEM A E L TR LR TTOG I 5 k%&?ﬂ' |-, TBQILT v M)
Brti~D LDH O AR & LToFHREOEFE 2758 L2, TBHQ TifE
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IHDNIRD 0Tz, & IF ) ARLFEAR—/ =A% 2 FOTEEA BHA OFPEEHIC
T LTS EHE SN, (B20, 22)

7w b (Wistar &, 1) |2 BHA % 14 HEREEES (1L5%UN) L. [FFREC 7 =
ARG Z v HER#EROMERITH LT 2T YY) T (0.2%) XidA v K
A X (0.002%) EHOKEE Uiz, WEO#RGIZI T, xHIREE L b L TR
~0 TBQ DY BB L=, BHA KOV OfRE® TBHQ TN TBQ
DIR~OEFHEIRX, SRR TH o 72 CGIIREE : 46.9%., 7 BT /L4 U FLEREE
HRE:45.4%., A v RA X VU5 43.6%), ZUHDOFEES TBHQ 7225 TBQ
~ORFENZB T DT A% 75 0 HEREEED in vivo TOREDRE X317z,

(8 20)

7 v & (F344 %%, 1) |2 TBHQ ZEFERN#& G- (1.0 mmol/kg (K5E) L7=& Z A,
REHIC 3 FEHD TNV Z FA L AGEIR (2-tert- 7 F N5 T NETFH -GS AL R
I 2tert T F N6 T NEF A LS AN Rk ) o kN 2-tert-7 F1-3,6- B A
INEFH-SAe Rux ) ) psitiahie, TBHQ OERAEMA R
SNz, ARBROFER., 7 v M EHAWE In vivo i ABRIZIUW T TBHQ 23L&
IWETFH ANEEZ T2 EDVRENTZ, 26 OREMRITNEAHEM S du. JREER
DORNZITFEIAFH D, TBHQ OEmEm» gL O35 TBHQ @
BRI Z R TZ O DR BETHET 2 2 L RIB SN, (B 20)

2. TREBAER
(1) K&

R CZHERELW), 5800 1 98/5,5) 12 3-BHA % 91 AMHEAEF S (150 X 600
ppm(334 31X 1,260 mg/Br/ HFH48) L. BGBHLA 6 WZIONTEMEE G0, 1, 2,
3. 5 N7 HIZIZHTI&, Bk, B, IE R OVINEZEFS L. GC-MS X% HPLC
2 Ko Tk BHA JREEZHIE L7 (BRI © GC-MS 0.025 pg/g. HPLC 0.02
ugl/g) .

FERARTIOR LI,

150 ppm #GRETIE, AL BB R OVIMBHZ IV Tk Pe - 1 H1%12 BHA 23
SN, ZOBITAMEM & bR R CThH -7,

600 ppm FHRETIE, AHEM OV INBIZB W TRk S- 2 A% £ T BHA 23 &
U BRI W TS 3 HiRE TSz, kb 5 LRI, &4
BN TRHRAARm Ch o7z, (B 23)

8 B 23 ITHLH SN TV D RO E B IS 2 B 5 IR Tk L TR L=,
9 HTIE 2 fEsk CHEIE L TR Y . =hE GC-MS XX HPLC (2 X » THIE L 7=,

N
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K7 KICBT 5 3-BHA 91 HRRAF G OMTARIRE (ug/g) »

= (Z £ 3,
i - ﬁ?g B 5% B 5(R)
(ppm) | é 0 1 2 3 5 7
AT 0.04 0.03 <LODP | <LLOD» | <LODP | <LODP | <LODP
<LOD¢ | <LOD¢ | <LODe¢ | <LOD¢ | <LOD¢ | <LODc | <LOD¢
R 0.03 <LOD" | <LOD! | <LLOD? | <LOD! | <LLOD> | <LODP
0.05 <LODe¢ | <LODe | <LLOD¢ | <LOD¢ | <LLODc | <LODe
150 A 0.03 0.03 0.03 <LODP | <LOD» | <LODP | <LODP
<LOD¢ | <LOD¢ | <0.02¢ | <LOD¢ | <LOD¢ | <LODc | <LOD¢
o 0.05 0.04 <LOD» | <LODP | <LOD? | <LODP | <LODP
0.10 0.04 0.02 <LODe¢ | <LOD¢ | <LODe¢ | <LODe
N 0.05 <LOD? 0.03 <LODP | <LLOD» | <LOD | <LOD?
0.10 <LODe¢ | <LLOD¢ | <LLODc | <LODe¢ | <LOD¢ | <LOD¢
e 0.06 0.06 0.04 0.03 <LODr | <LOD" | <LODP
<LOD¢ | <LOD¢ | <LOD¢ — — — —
Bk 0.06 0.03d 0.03 <LOD" | <LODr | <LOD" | <LODY
" 0.23 0.02 | <LODc | <LODe — — —
600 A 0.034 0.03d 0.03 <LOD" | <LOD! | <LLOD> | <LODP
<LOD¢ | <LOD¢ | <LOD¢ — — — —
51 0.08 0.12 0.03 0.03 0.03 <LODP | <LOD®P
0.13 0.08 <LOD¢ 0.04 0.05 <LOD¢ | <LOD¢
N 0.05 0.14 0.04 0.03 <LODP | <LOD! | <LODP
0.48 0.10 <LODe¢ | <LOD¢ — — —
n=1  <LOD : fHRS A —  JEET
a: EBYEI GC-MS, TE:I HPLC OHIEfE
b : FRHHBRS 0.025 pglg
c : FRHiFRA 0.02 pg/g
d: 223 121% 10.02) EitdiESu T 523, LOD (0.025 nglg) DL EO%kfE & flr L, 10.03) &Fidk
L7z,
(2) %8

% (PR, wIERE, M 10 PR (B 5-BHA 4 % DA 16 ) 12 3-BHA % 56
A RVEETHE S (150 UE 600 ppm(13 & 49 mg/ B/ HAH410) L, #5544 4 ##%
WONTHAEEES- 0, 1, 2, 3, 5 OV 7 HRRICHTIR, Bhgk, A, TEN R O RE 248
L. GC-MS X% HPLC |2 & - T+ BHA JREZJIEN L2 (RHFRF : GC-
MS 0.025 pug/g, HPLC 0.02 ngl/g), 7233, otrHakte LT, 515 (%5546 4 8
BOHB 8PSy HELOTIRAEE L, 2B Z/ERI L7,

FERAR 8ITR LI,

150 ppm BEGREO IR OV ClatH S e o7, FHNCIldid - 1 B
DI E I, ZORITRE S o7z, BB ClImi&kE 1 B T, FETIX
s 3 A E TR S, TORITKREBARM TH -T2,

10 2 23 ISRl STV DI O BB B R 2 42 S CRR L TR L 72,
13T 2 fiE CHEME L TR Y . i GC-MS T HPLC (2 L » THIE LT,
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600 ppm F5-4F T, Al OV Clamaié kG- 1 RIS S o Tz,
P TR T S 7202 7o, NN R OBRE TladRfé &% 5- 2 H#% £ T BHA 73
miishiz, (& 23)

# 8 FBITEIT D 3-BHA 56 HI[HREEH 544 DR R IRE (ug/g) @
=7 Z £ Mg,
s - ﬁ?g B 5% B 4(R)

(ppm) | @2 0 1 2 3 5 7
S <LODP¢ | <LODP | <LOD! | <LLOD? | <LOD! | <LOD> | <LODY
<LOD¢ | <LOD¢ | <LODc | <LLOD¢ | <LOD¢ | <LODc | <LOD¢
R <LOD! | <LLOD> | <LOD» | <LOD! | <LODP | <LODP | <LODP
" <LOD¢ | <LOD¢ | <LOD¢ | <LODe | <LODe — <LODe
150 A <LODP | <LLODP | <LOD! | <LLOD? | <LOD! | <LOD> | <LODY
<LODe¢ | <LODe 0.04 <LOD¢ | <LLOD¢ | <LOD¢ | <LOD¢
e 0.04 <LODY | <LODr | <LOD> | <LOD! | <LOD> | <LODY
<LODe 0.11 0.02 <LODe¢ | <LOD¢ | <LODe¢ | <LODe
Rz 0.05 <LOD! | <LOD? | <LOD? | <LOD> | <LODP | <LODP
<LODe 0.04 0.02 <LODe 0.03 <LOD¢ | <LOD¢
R <LOD? | <LOD? | <LLODP | <LOD? | <LODP | <LODP | <LODP

<LOD¢ 0.02 <LODe¢ | <LOD¢ — — —
— <LODP | <LODP | <LOD! | <LOD? | <LODP | <LOD! | <LODP

- <LOD: | 0.02 | <LODc | <LODe — — —
600 Fe <LOD? | <LOD? | <LLODP | <LODP | <LODP | <LODP | <LODP

<LOD¢ | <LOD¢ | <LOD¢ — — — —
51 0.07 0.29 0.03 <LODr | <LLODP? | <LOD! | <LODP

<LODe 0.62 0.09 0.09 <LODe¢ | <LOD¢ —
R 0.12 0.19 <LOD? | <LODP | <LOD? | <LOD! | <LODP

0.04 0.25 0.04 0.04 <LOD¢ | <LOD¢ —

n=1  <LOD : KBRS A — J{EE

a: EBYEI GC-MS, TE:I HPLC OHIEfE
b : FRHFRS 0.025 pglg
c : MRHIBRS 0.02 ng/g

(3) FREN

BN (AL 7R, 9 Hilm, 8B/ |2 3-BHA % 21 HFEEES S (150
X% 600 ppm(ZAVEIL 17 i 68 mg/P/ HFHS12) L, HLBIMA 7, 14 ARIEW
(A& 5-0, 1, 2, 3, 5 KOV T HFRIZERIF L, GC-MS XIZHPLC IZ X > THPE
JOPPE H BHA B2 2 e L7z (RHHBRA : GC-MS 0.025 pg/g. HPLC 0.02 pug/g) .

FERAER IR LI,

150 ppm ¥ 5HE Tl £ OUIE I BHA 256 S, 5545 14 BRICKS
R (0.10 pnglg) NABI-, IIETITARS T BHA I3 shvien- 72,

600 ppm #5HETH, 150 ppm HEGEE L [FIERIC, EFREROINFEIC BHA 23 &
o, GBI T B ICRSIRE (0.34 pglg) 3 biviz, JIE Tidakis T BHA 1%

12 2R 24 |TREH SN T D IR E R B IR 2 R G-I TR L TR L,
1B HTiE 2 fisk THMEL TR Y. £hEh GC-MS XiT HPLC (2 8- THIE L7z,
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B EnZemot-, (B 24)

K9 IBICET 5 3-BHA 21 H IR GROINE K OINAHRRIRE (ug/g) @

TS
Bt | L | DDUIERE ket 5 ()
(ppm) | " 5
7 14 0 1 2 3 5 7
Ppi 0.08 0.10 0.09 0.09 0.08 0.08 0.08 0.05
150 0.04 0.05 0.08 0.07 0.04 0.04 | <LODc¢ | <LOD¢
e <LODP | <LODP | <LOD? | <LODP | <LLODP | <LODP | <LOD? | <LODP
<LODe¢ | <LOD¢ | <LOD¢ | <LLOD¢ | <LLOD¢ | <LOD¢ | <LOD¢ | <LOD¢
PP 0.25 0.30 0.31 0.28 0.28 0.27 0.09 0.07
600 0.34 0.32 0.27 0.29 0.26 0.18 0.07 0.02
S <LODP | <LODP | <LOD? | <LODP | <LLODP | <LODP | <LOD? | <LODP
<LODe¢ | <LOD¢ | <LODe | <LODc | <LLOD¢ | <LODe | <LOD¢ | <LODe
n B <LOD : MR A

a: EBHI GC-MS, FEII HPLC OHlEM
b : FRHIRA 0.025 pglg
¢ : RS 0.02 nglg

(4) IZLET. SLRUHP
IZCET, ZWXEHD (10 BLLEMER) (2 BHA 222 63, 59 XX 57 H
WVREEF S (RFfEICBUVT 50 X 150 ppm) L. fcf&d& 5 7 BRI M OV s
THLENEDF L O EFR<,) 28004 L, GC-MS 2L > THREREZHE L

72 (BRHBRA 0.05 pglg), 723, 50 &N 150 ppm O#FHHIT, (20U FETT0.33 &
N0.98 mg/kg RE/HFEY, 2V T 0.60 TN 1.8 mg/kg AE/HFHY, HpT0.81 K&

2.6 mg/kg (AE/HFEY TH -7z, 15

ERAZR101TR LT,
TR EE X, RO R SEEO VT NORESIZEB W T H BB R Th -

77'7
—o

I DWW TR, 2RIV CTER-NA LN, k&S 7 BZIIImHIR
TR CThoT-, (B 25)

14 BT 10 BULEDHERIL TV D23, 297 L 7oA IR Th ~ 7,
15 225 07T —Z bR LT,
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#£ 10 IZUET. ZWAEUHWIZEIT 5 BHA REEHR G54 DA OB IRE (ug/g)
WINE: | oo & 54% B E(H)
fafd (opm) HHA 1 2 3 -
50 fHA <LOD <LOD <LOD <LOD
1o PR 0.05 <LOD <LOD <LOD
150 A <LOD <LOD <LOD <LOD
Plige 0.13, 0.12 0.08 <L.OD <L.OD
50 A <LOD <LOD <L.OD <LOD
- PR 0.07 <LOD <LOD <LOD
150 A <LOD <LOD <L.OD <LOD
Plige 0.22, 0.27 <LOD <L.OD <L.OD
50 A <LOD <LOD <LOD <LOD
i PR <LOD <LOD <LOD <LOD
150 A <LOD <LOD <L.OD <LOD
Plige 0.05. 0.07 <LOD 0.06 <L.OD
n#AR8H <LOD : BHERF(0.05 pg/g) A

3. EinHEIEAER

BHA & O 3-BHA O&nmEIZBET 2 8FED n vitro XN in vivo R OFE R A3

11 V12 1R L

7’»
—o

# 11 BHA OEnmalReER

FRArE B Y iSIE JiEE =S R Z R
in |fEIRIHRE | Salmonella 0.00375~0.0150% Rt 26
vitro | FLEXER typhimurium (wiv)

TA1535,

TA1537, TA1538

S. typhimurium 5~ 5,000 nug/plate = 27
TA98, TA100, (£89)2

TA1535,

TA1537, TA1538

S. typhimurium 10~1,000 pg/plate =i 26
TA98. TA100, (+89)

TA1535.

TA1537, TA1538

S. typhimurium 1 ~ 100 pg/plate S 28
TA98, TA100 (£59)

S. typhimurium |1~ 1,000 pg/plate =4S 3. 29
TA97, TA100, (£S89

TA102, TA104

S. typhimurium 1~100 pg/plate (= = 3. 30
TA98, TA100. S9)

TA1535.

TA1537, TA1538
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S. typhimurium 0.5~ 100 pg/plate o 3. 31
TA97, TA98, (—S9)2
TA100, TA102 1~250 pgfplate (+
S9)a
S. typhimurium 1~67 ug/plate (— S 32
TA97, TA98, S9)
TA100, TA104, 1~100 pg/plate (4
TA1535 S9. TA97, TA104,
TA1535)
1~200 pg/plate (4
S9. TA98, TA100)
Saccharomyces 50~200 pg/mL (— i 3. 33
cerevisiae D7 S9. 4 513 &
50~150 pg/mL (+
S9. 4 RFElIX< &
1~100 pg/mL (—
S9, 24 FHIX< #)
Bin T =R F v A =— AL A|18~54 pg/mL (£ e 3., 34
75 FaliR Z—Hfif(CHL) |7 > b Xid/ A A
V79 e (hprt e | % —HD S9)
1)
Z v MF BRI |60~90 pg/mL i 3. 30
(hprt JFEAT) (—89)2
Staphylococcus 12.5. 25 pg/mL BoitE 3. 35
aureus W46 (—89)
S. cerevisiae D4 0.0625 ~ 0.2500% (=X 26
(wh)
e fRBE | B MRVEMHKRAIG | 2.0~200 pg/mL =335 26
ik WI-38
CHL sffa ~0.03 pg/mL (— =35 26, 36
S9)
F ¥ A =—ANLA|1X106~1X103 M Fef: 26, 37
% —H12k Don #ifie | (—S9)e
F A =— AL A|33~300 uM (£S9) (ks 3. 38
Z —PgH3(CHO) (100 uM, + S9)
e 25~500 LM (+S9) e
(50~250 uM., +
S9)
62~250 uM (+7 (5168
MFIZ7ay—Ah, |hE2T7—E>+
+thHT—¥, 3WE| X T—T)
[FALEE)
CHL #mja 0.02~0.08 mg/mL Bo 1 3. 31

(—S9. 24 BT
48 FFEALER)a
0.05~0.125

(0.125 mg/mL,
+S9)
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mg/mL (—S9, 6

FRLERT. 18 FRFfH
BrA%)a
0.05~0.15 mg/mL
(489, 6 FFFALERF
18 I #%)a
CHO #uia 62.5~750 pM (+ Bot: 3. 39
S9. 8 i 24 W] | (331 uM, +
Beg%)a SH— D & F—
33.1~662 uM (+ |P). 24 K
SHEHHT—
). 8 XU 24 W]
BrAg)a
AREH DNA | 7 v NP 0.01~5.0 pg/mLa G 3. 30
A RUDS) | Falik)
fiti ok Ye 8 45 | F v f =— RN A1 X 106~ 1 X 10% e 26, 37
K2R ER | % —H3K Don Al | mol/L (—S9)
CHL V79 i 18~54 pg/mL (+ e 3, 34
S9)
CHO e 5~ 500pg/mL (+ S 3. 30
S9)a
BT |S cerevisiae 50~200 pg/mL (— 2 p 33
VT D7 S9. 4 FERIEL #B)
50~150 pg/mL (+
S9. 4 FERIE< #B)
1~100 pg/mL (—
S9, 24 WFHIX< #R)
DNA #{5# | deoxyguanosine ~0.08 mM o 40
B (37°C. 17 We[fiEE3%)
(8-0x0dG
)
DNA #f5: | ¢ X-174 DNA (—4|0.1 mM 2
B 89 (87°C. 30 HHF[EJALER)
(DNA 0%
WA ANTE:
{batR)
185 % RS typhimurium | 15~1,500 mg/kg 1A EJis 26
B TA1530. G46 H
~ 7 Z(ICR Swiss
F. MERERE)
S. cerevisiae D3 15~1,500 mg/kg {A (ks
~ 7 A(ICR Swiss |&
F. MERERE)
m | AR Ty MEE 15~1,500 mg/kg e 26
vivo |ZER
REH DNA|~w % (B6C3F1 | Hilal 5k il#k b # 5 = 3. 41
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.0 T

aH (UDS) &, HMEREE 5 L/ (300 mg/kg AHE, 2,
R ) 4 [RFfEIALEE)
AiE Rz
FEH DNA G|~ A (B6C3F1 | H[E 5k # 0 #& 5 BEiE . 41
% (RDS) 7|, MEFEARPH, 5 DT | (300 mg/kg (A, 6, | (10, 12 FERJLED
Br IERRTE FRZ 8. 10, 12 MHFfEALER)
PEMES EE | v ayyauie 10.001%ik BEESEAN (=445 . 42
SERRER (1)
vavuYauaxT 0.01 ~ 0.15% & % fetk 43
(1) equE )
EPEBOER| 7 v b (SD SR, ) | HESUI 5 AR et d 26
B (e R
15 ~1,500 mgkg
{KE/H
DNA 5 |~ 7 A (ddY &, HE| HEH% O $:5(100 BhiHE . 44
B 4 [I5/E¥) ~1,000 mg/kg & | (IR (1,000
(mAv b7 | HRE. FE. g |5 mg/kg REEE -
&A1) e, BERE. A 5.3 X% 24 W | 3 BEH2)) K O%E
i, B e k= 5500 mg/kg A&
H( G 3 FE]
). 1,000
mg/kg REFH S5
3 M UN 24 B¥H]
%))
~ A (AdY &, [HEEIFREEE O S (ks 45
M3 UL/RE) BRE. | (800 mg/kg (AE) |[(HEREH 3 KO
i, Bl OV 24 R L OV
ig (5 5- 3 Bl
%))
DNA k| Z » b (F344 %, 1 | [ tert-4CIHE%: 3- Faxi 46
TERRaRER 5 PL/Ef) BHA : 1.6 mg X%
ATE. RE. K. |1 gkg (R,
R Mk [methyl-14Cli&E7% 3-
BHA : 1 g/kg 1K
5, [tert-ClIE
2-BHA : 1 g/lkg I&
i
HARBREIRE O 5
7w~ (F344 5%, |5 H R SRR O X 3
6 UT/EE) #¥ 5-(1,000 mg/kg
AilE _FRz (LNEEN)

B RE CAEBHERA LI,

: 500 pg/plate DL ETAFHENA LI,

: 1X104 M YU ETAEBHER AN,

: H[EH G- T B VT B ESER O, Rt FREEDIRED 72 DIk & g S o 72,
FAEFE- T 6 KON 7 RIS EIREIRRR O E BN I: S0, & DORENHCTA
HILTWAZ D, Btk & Hlr S e o7z,
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7512 3-BHA O ni kB R

AT H RV SSES FHi it e 2
in DNA 5 | & FRMIM Y > 7% | 10~100 pM (50 Ff [k 3. 47
vitro | R 53 fH5E#%) (100 pM)
(8-0xodG
FaiH)
n DNA#E | 7 k (F344 %, | H[EFRHRR Q%5 (=35 3. 17
vivo | R 1, PEECRE) (I X% 220 mg/kg
sy | wiE K IREEFHY)
PR HRER)
DNA % | 5~ FWistar %. | 3. 7 X% 14 AR BotE 3. 48
Ak M, 6 VL/REES) | IRAEBES-(1.5%(1.2 | (FFlis(e5- 14
(8-oxodG | Ifidk, BRHE _LAZ. ~1.5 glkg K HE/ H %) & OV
) R - B FRZ H)) RRGEE-8, 7
K14 H1%)
DNAfHIN | 7 b (F344 %, | HEIXIZ5 HFX (=45 3. 49
EAGER | 7 6 PL/ED TR O % -
AT (1,000 mg/kg A EH/
A)

BHA 0 {{#i1<# % TBHQ. TBQ. BHA-0-0. diBHA. BHA-OH %} TBQO 0
B Z BT A RO in vitro N in vivo RERODFE R 25 13~18 IR LT,

7 13 TBHQ O {maethaliigs 5

AT H [V P M (EES 5%

in |#ER2EskIER | S typhimurium | ~5.0 pg/mL (TA1535), (S35 10, 20

vitro| 4 TA98, TA100. |~15 pg/mL (TA1537)
TA1535, ~50 pg/mL (TA98, TA100,
TA1537, TA1538 | TA1538)
S. typhimurium | ~450 pg/plate (—S9) EIu 10, 20
TA98, TA100. |~2,700 pg/plate (+S9)
TA1535,
TA1537, TA1538
S. typhimurium |1~1,000 pg/plate (= S9)a £ 10, 20, 29
TA97, TA100,
TA102, TA104
S. typhimurium | 3~166 pg/plate (—S9) EJus 10, 20, 32
TA97. TA98, 3~3,333 pg/plate (+7
TA100, TA102 |k it AR KX —HED

S9)
S. typhimurium |0.5~100 pg/plate (—S9) i 10, 20. 31
TA97 . TA98 . |5~1,000 pg/plate (+S9)P
TA100, TA102
S. cerevisiae D7 | 100~500 pg/mL (—S9) EJus 10, 20, 33
50~200 pg/mL (+S9)
B TIURIS |~ 7 A ) L3 fE# | ~31.3 pg/mL (+S9) [ 10. 20
R 2 +89)
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L5178Y (Tk*")

CHO #ifi (hprt |~6 pg/mL (—S9) =i 10, 20
JEEAST) ~250 pg/mL (+S9)
CHL V79 #ifi  |0.17~3.40 ug/mL (£ 7 v | E&Btte |3, 10, 20,
(hprt JEET) R 3N A A —FRR) 33
Yeta ik [ CHL VT file | ~330 ug/mL (£S9) s 10, 20
B (—S9)
CHO e 100~335 uM (—S9, =l Bk 10. 20. 38
Hea 2% ) (150~335
15~62 uM (—S9. i@H Ol | uM., =il
Hea 2% ) Hea %% )
(31, 62
puM, EE
DA
FE)d
CHO e 5~25.2 ug/mL (—S9) Bhrt: e 10, 20
100.5~300 pg/mL (+S9) (+S9)
CHL 0.0125~0.05 mg/mL (—| [&M 10, 20. 31
S9. 24 W] 3% 48 FRrffL
H)
0.02~0.04 mg/mL (£S9, Bt
6 RS 18 FeRiEERE) | (+59)
Iz CHL V79 #ifa  |120~720 uM (—S9) [l 10, 20. 50
720 uM (B, +% % 5 —|TBHQ (Z
YT+ TN B FH) IQUE:I I
L7=/M%
DY t
Bfn T | S, cerevisiae D7 | 100~500 pg/mL (—S9) P 10, 20. 33
B (trpb JFEAT) 50~200 pg/mL (+S9)
fifikgeta sy (4 | CHO HEfe 0.5~16.7 pg/mL (—S9) Boit: ¢ 10, 20
AR 5~166.7 ug/mL (+S9) (+89)
CHL V79 #ifia  |0.17~3.40 ug/mL (£ 7 v | E&gte |3, 10, 20,
b X E N2 A A — )b 33
DNA 5 |deoxyguanosine |~0.1mM (37°C, 17 FFf#}&L|  B5PET | 10, 20, 40
Ba )
(8-0x0dG & | b MARAYIM U > 23] 10~100 uM (37°C. 50 H§fil|  BAMET | 10, 20, 47
i) Bk JusLi)
Ak DNA 106~102 M (37°C, 1Wf#]| BafEx |10, 20, 51
AR +CuCly)
7 M 10 X850 uM (37°C, 1 FF|  BhE!? 10, 52
(F344 &, MEH) | FEIALED
DNA 5561 | ¢ X-174 RF 1 1~100 pM (= Cu(D) . Btk m 10, 52
R DNA(—A4$H) 37°C. 30 4L (+Cu(1)
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DNA #EER| v kA SMilEEA | 0.5 mM (24 FFALEL s 53
L (A549)
(mAy b7
vtA)
DNA #8153 b My A | 1 mM (24 FR# QL) Btk
B H1(A549)
(DNA W H
1)
DNA 257 | ¢ X-174 DNA (— [0.1 mM (37°C. 30 Ff) B 40
(DNA DEW
FHIRE LR
)
in | BOEREER |~ 28 | EEEENERS (~200 e 10, 20
ivo | B mg/kg {KE)n
~ o AEREE | EEREENER S (200 Bk o 10. 20. 54
(14 5 po) mg/kg A )
~ 7 ZEREHIN |30 HEFREEE Q%G (2 Bhilt:
(/4 5 PT) mg/kg R/ H)
/IR R ~ U AEEEE RO &E 162, 325 XX (i 10, 20
650 mg/kg IR, 24 KFHELL
MIZ 2 [E1#52)
<~ 2RI RO E (250 mglkg (A, Btk 10, 20
PBe5- 24, 48, 72 WFERICER | (& G- 24 IR
0 R D7)
~ oy AEhEME |3 HREEENES (9.38~| &tk 10, 20
(I 5 DL/ED 300 mg/kg {AH/H)a
EPEESEAER| 7 >~ MSDR) |83 AMIRAIE S (~565 et x 10, 20
mg/kg/H)
IR R |~ o 2 BRI | RS (0.56~200 B | 10, 20, 55
AR (Swiss . 4 20 Pt | mg/kg 1A H)s
17)
DNA 1&:| 7 ~ MF344 %, | H[EFEHFE O %5 (0.001 apr: 10, 17
R . PEECRE) ~1.0%, %5 3 RfflteEr
HER (7T | BT B 0
U ¥R HHEER)

- 0o o o o

: 89 FEAFE N> TA9T KN TA104 TiifmiH&E, TA100 Ti 500 pg/plate LA 1, TA102 Tid 200

pg/plate LA ETAEFHENA LIV, S9FF/E T TlE, TA102 &N TA104 Ofic & CABEN

I,

29

: 89 FELFAE T Tl 25 pg/plate LU, S9 7EE F Tl 500 pg/plate LA CAEBENA LI,
 BEEIRIDOEERD 5 BIFYEOFER L A LN, — B LR Tl HHENRN- T,

D 1B T —RIZ K o TR R E R IaEL IR LTz,
: S9 1F/E F Tl BRSO FHRIZHW T =25 fllad LvBlig S o 7o,
: CREST HURIC & DEGEASEMEDOMIIaE I 2 7 —BIZ k> T L. B OVarkoiiiasn 7



WA F A AT I T Lz,

g : TBHQ SINZ X > TENTH 203G Z 72880 (0 : 14.4 SCEs/AlifiE, *PF . 8.3 SCEs/fifia) 723
XY 4V e

h : FE I EIZB W T HIBFEZMEEOTD A 50%I25E L TR 57, FHllEOIEFAE T Cifa~07#%: 23]
ELTNDZEND, EHENTEMERRAE CITZEL TV DN RATH D,

i A= X RORLE—F | tert 7 FNVTNa—L, B T—E, J=FLo N T IR
fie, T A7 = UAFHY I AU N O Fedt|Z - THIf & du7=23, Fe2t CfigtE S iz,

j: TRFAYYFOUEE (0.0004%) (2K o THIH S iz,

k: CuCliz k>t =i, EDTA, BCS-2Na, AFA4 =1 INZFTF gl EOn % 57—
WZE o> THIfl S 4L, FeCle, v~ > = h—b, ZEEHHET NV UL ROT AT R T AL > TIE
L L7y o 77,

1: BCS KR AT T A AN K- TR STz,

m : Cu f#(£ FC DNA SO E U, Z0UWHID % 7 —8 LUV BCS 12 L » Tl & 7=,

n: FEHEOZEHEN RSN TE LT, BRI 5% 24 Rl oA Th 72,

0 : BIE SN YLRIEE ORI RSN TE LT, XIREE (AIEOA) OYLEfREE N 4.67%72 -
77

p: BIESNRAEREORIVRINTE LT, HHEE (EIED ) OYLEREFEED 4.33%72 >
77

q : BEEHRGOZYEPRENTE LT, BIEHEEZEMOEFROLTHRIE LT,

r : EREIMEISRIC H BB A Do T,

s : 28 55 O HEFREDOHRILN D, REX7-0 O & &l Lz,
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# 14 TBQ DOi&fnae bR R

FRAT I H o5 & i 5E
in 1 IF 9298725 | S typhimurium  |0.05~10 pg/plate (—S9) P 3. 31
vitro | FLikER TA97, TA98, 2.5~500 ug/plate (+S9)a
TA100, TA102
S. typhimurium | 10~200 pg/plate (=S9)b S 3. 56
TA98, TA100
S. typhimurium | 10~100 pg/plate (£ S9) e 3. 57
TA98. TA100
Yu o K B | CHO Hife 2.5~7.5 uM (—S9) [1k8 38
B CHL i 0.0015~0.003 mg/mL (—| 5 3, 31
S9. 24 FERGMLER) (+S9)
0.002 ~ 0.003 mg/mL (—
S9. 48 MFLHLE)
0.001 ~ 0.003 mg/mL (—
S9. 6 FFfEALERTS 18 REfHTET
%)
0.005~0.02 mg/mL (+89,
6 FFEIALFERL 18 FFfiES%)
DNA#E |t ULk 10~100 uM (37°C. 50 M| oMk 3. 47
R )
(8-0x0dG #% | deoxyguanosine | ~0.08 mM (37°C. 17 Hf] S 40
) HA%)
DNA 15 | ¢ X-174 DNA (—|0.1 mM (37°C, 30 WffEjaLe) | [k 40
(DNA 0/
e N
k)
in DNA i | 7 v MF344 %, | H[EIL 5 H F5RHRE D =4S 3. 49
vivo | {KIERGRER | It 6 DU/ fiiE | 5-(125 mg/kg R/ )
(2P RA K
7 LR ER)
DNA#1{5 |7 v MF344 %, | HEBRERE 5 (0.00001 | B 3. 17
AR M, VEECRBA) 77 | ~0.1 %, #&5- 3 REEIER
TNV | H B 50
HERER)

a : TA98(—S9)Clix 5 ug/plate LL k., ZNLIAMIA & CTABENA L,
b : TA98(—S9) Tl 30 ug/plate LA L, TA100(—S9) Tl 100 pg/plate LA ETEFBHEN A I,
c : TA98(—S9) Tl 30 pg/plate L |, TA100(—S9) Tl 100 pg/plate TABRHEN A DAV,
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#* 15

BHA-0-O Dig{mas iR &

AT H RV SSES & e %
in |ERIBRZE | S typhimurium | 10~300 pg/plate (+S9)2 (=35 3. 56
vitro | BB TA98, TA100
(Ames #B5R)
YefafREy | CHL Hife 0.01~0.02 mg/mL (—S9. (518 3, 31
AR 24 3T 48 WFEALEE) (0.02
0.01, 0.02 mg/mL (—S9, |mg/mL,
6 IRFEALER % 18 IRFfERS#E) | —S9. 6
0.005~0.02 mg/mL (+ KR 24 B
S9. 6 HERHALE 18 ERY | [HALED)
)
in |DNAER |7~ FF344 %, | HEFREFE Q&5 (0.01~ Bori: 3. 17
vivo |BR(7 VA1 Y |, PCEREA) 0.1 %, $5- 3 KFFHERED
WA |AiH B
DNA | 7~ MMEF344 5%, | H[RIE 5 HEGRERRO$E | B2k 3. 49
ERGER |16 PL/AED) 5. (250 mg/kg {AE/H)
Ail'H
a : TA98(—S9) D i % O TA100(—S9) D 200 pg/plate LA ETHEtEN A LT,
# 16 diBHA OE{satEaliRgG 5=
AT H kB 5R & e 5%
n  |EIRFHRER| S typhimurium | 25~5,000 pg/plate (£S9) =35 3, 31
vitro| i TA97 . TA98 .
(Ames %5 |TA100, TA102
Yea R | CHL A 0.1~0.2 mg/mL (—S9, 24| [&f 3, 31
B % 48 W L)
0.1~0.2 mg/mL (£S89, 6
I MALERGS 18 IFREEE)
# 17 BHA-OH OiE{naei s 5
FATEH Gt SOES & FER 5%
in YutafRiy | CHL #ifE 0.01~0.02 mg/mL (—S9, BEiE 3. 31
vitro | 24 X% 48 HEfE L) (0.015
0.005~0.02 mg/mL (+ mg/mL LA
S9. 6 WAL 18 IFf | B, —
Be4%) S9, 24 K
[ ALEE)
(0.02
mg/mL,
—89. 6
F R ALEE)
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718 TBQO DOiEfra ks

A TE H AR5 Jish= AR 5%
in Yutafk iy | CHL Hifa 0.0005~0.002 mg/mL (— (kR 3. 31
vitro | iR S9. 24 XX 48 B | (0.002

0.002~0.006 mg/mL (= |mg/mL, —
S9. 6 FERALERSE 18 R |S9. 24
5542 FEIALEE)
(0.006
mg/mL, .
—8S9. 6
L)

[2£5— 4] In vitro® CHL #i#a% A\ =/ MZ3BRI- 5 C. BHA X0 TBHQ 1%
SO TFE F Tk, TBQ XU TBQO 13 89 HEAFHE FCHHETH ~ 7= L DML R 5, 16
(21 58)

BLEEOFE LD

BHA [Z2W T, 1n vitro DL TSR RATRICIWT 1 BRISITETH > 72
. OMOBIRF 2R AR K MG IFISRNE AT TH Y | in vivo DIEES
MEBCRER 2 TH o7, in vitro DYEARRERER (RENEMALS) (35 TH
ST, In vivo DY R EE IR K OB T2 CThH - 7=, 1n vitro ® DNA
BEERABRIIEIECTH - 7223, in vivo ® DNA 853 8R X5 CTH - 7=,

R TBHQ (ZOW T, In vitro DE{s 7288 A i~ 73R 13 1 38 a fruC
2P TH o7z, In vitro DY RER L OV IMEGEAERIZGMETH U | in vivo DYAR
FLETRER KL OVINEBR TR T - 723, 1n vivo DEMESERBRIIEMETH - 7=,

DNA R ERIT in vitro 1351 TH - 7275, 1n vivo TIEEMETH -T2,

R TBQ IZOWTIE, 1n vitro DRI SGRBIEME Ch 7223, in vitro D
Gt R BRI Ch o 72, DNA HIERIT in virto TIXGME & BRIEORE RS
SILTWAD, in vivo TIIBMETH - 7=,

R BHA-0-O } O diBHA (295U, in vitro DIEIF SRR B BRI fart ch - 7=,
In vitro DYLEREFFERIT. BHA-0-O. BHA-OH & O TBQO TiZGtTH - 7275,
diBHA TidztETh o7z,

F7-. BHA KOO TBQ AT BHA-0-0 (Z5WT, 7 v &= DNA 11
IEAGRER (RRA#&E) TIE, W bLETE TREOHREN/EGLN TV D, Ziud, —i
DI IFHEIRIEHLTAIR S ONBAR T 2N B BR IS 2T H D Z & D invivo 23T 2 AT
25D EBE X,

UL EANS, BHA KON TBHQ 2 ORI @ n 28R BRI 72 s, Yefadk
FHFHRMIIAT D EE XN, L L7 s, TBHQ ORERIZKBWT, ¥ F7—F
HOPEABER RV VB T A L EOFER B L > TYRE TSN S 2 &
K OBHA AN TRE S, 7 ALEMnAET % (B 17) Z &b, BHA K

16 B B8 NHEE TH Y . MEFOFFEMT —Z NN &b, ZEERE LT,
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U'TBHQ ’“’“@ﬁ%%f%OD‘méﬁiﬁﬁ?%é% IZ. BHA O & L CERSN=F /2 A1k
BN &> TEMERRRRENE U 2 LIS K DR B L 5 2 b,

B eZESE, BHA XY TBHQ DG TR & - THIBE L 72 2385
BEERE 2N EE X T,

SMEMHER
(1) BHA [ZB89 %5 ER
<7 AR NT v MZEBIT A BHA O2ME ROt 432 19 1R L,

# 19 BHA O2a a5kt 5

LDso Z M
6 i R -
ik et Bl s (mgfkg HAT)
< %%

. REH ?&im >2,000 3. 59
AH . 1,500~1,700 3

Sk A e g 2,200~5,000 3. 59
4B g 2,900~3,000 3

(2) TBHQ IZB89 %548
v A, Tv bk, BTy AU XZBT S TBHQ ORI ERoRE B2 3%
20 (T~ LT,

#20 TBHQ O2EdEMERs R

B i 5 540 LDso Bl
K EET
- (mg/kg 1A H)
~ A () A<HH o 1,040
955 (= — 2 JiH 10%
Sy b R % (== 10%)
890 (= — > 5%)
756 (=— > 10%
Sk () W %0 (3= 10%) | 20
802 (= — > 5%)
FLE B N g 790
A X NI &N > 4002

a : AEG-ETITEMWI RN 24 0 IR U725, FE%K) 10 RFfE £ Tldfen e n o7z,

5. RSN
(1) 180 HEEAMSHMAER (/1 X) <&ZBEH>
A X (B —27)VHE, HE 29 DEEOME 30 PR 1 BHA ZIREEER G (0. 1.0 XX
1.3%(ZALEHEME - 0/0. 247/243 X% 303/269 mg/kg AREE/ AFA418)) L, diAt
BRI S S Tz,

1 BROBRAIAH SR T D = LD, BEER L LT,
15 B 62 D7 — 4 A5 1 kg %472 Y 0> BHA BURRE I LT,
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L3% I GHETIL, BEFE L OMKREINES B Lz, £/, Wi GEE Ol
TE RN L 7z, Wi GO SRS A Tl FHmlao i mE Mafdk kOt
oA R/MEDHEIE LT,

VST EFBARMERA TIE, B R OEE TN E S @ T An 2 K Ol
BOEAUIA BN -T2, (B 60, 61, 62)

(2) 6 MAMERMSHHER (1 X)

A X (B =7 )VH, TS ~4DT/EE) (CBHA% 6 H FIREF# 5 (0, 0.25, 0.5
UX1.0%(Z A2 - 0/0, 54/62. 111/112X13219/231 mg/kgiiRE/ HAHY)) L
Fi MR D Sk S T,

M EEAAHNAR IS Z D ivTe, BEERIT OV TR, 0.5%LL FEGRETXE
e L 0 B RIIE) -T2, BHASK GEEOAIBEEEI L7225, gk OV Ot
DB R ERRR A I Do 7o, BRI 72 < | BB O R
Y B O AZEIGI S ETAH Do T,

Feh1, 3K U6n A #DIMKAALFHIRAE TIE, 1.0% &5 Al DfE) 72k
WZAPK O A T 2 ) _IF X —BIEEOEINA A HT-, (60, 61, 63)
M AERASIE, LO%RERECTIRERIIHEIA A B Z s ARBRIC

7 DNOAELZ RN & L C0.5% (111 mg/kgiA=E/HARY) L7z,

(3) 110 BEEEEMHEERR B <SFEEH>

HRR (7 v ~—27 7> RL—2f, TEK, 9~13 88/8%) 12 BHA Z 4RI O
110 HFHEEEEES- (0, 0.5, 1.9 X 3.7%(0, 50, 200 i 400 mgrkg ARHE/ HAH2))
L. HaMEmErERER NS E S iz,

3. 7% GRE CIREIINEDOA EIME T H vz, AP OFRAR O K O
FTEEICE U CHEIRFEOHENIIA 2 BT,

BHA 258 % O RIS B O BEJE R B OYETEMEZAE R OSSR EIED 7 &
N, BT, L.9%L BB GREOBEHICAIE R OB L OGS A LAE D 7 &
Nz, B ORI ILEE S I ORI TA DI o T2, 1.9%LL B8t
DOFEEDEED R DT - T, AIRAISHRIR, #t oG ERREER LN
7=, (BHE3. 64)

(4) TBHQ IZREY 2 EMHEMHER
@ 13 EMFEIMHSERER (IYVX)
~ 7 A (B6C3F1 %, MM 10 PU/#E) 12 TBHQ % 13 EFEETS- (0. 2,500,
5,000, 10,000, 20,000 XX 40,000 mg/kg fafHUE/ME - 0/0, 440/500, 870/1,075,
1,950/2,175. 4,000/4,630 X% 8,425/9,040 mg/kg AT/ HAHY) L. diatimAER
INESS TRV d Wi
BRI TBHQ #5-REDME 2 FI35E1 L7=A3, TBHQ #5- & 1ZBH#EA 720

19 JEB R AR N YN I S LRI o T 2 &, BEEEE LT,
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EEZ LN,

10,000 mg/kg EaPEFCL 5 GREDOHEREZ . SIS TIRFOMRE K OB &I H &
FABEH 22 B B A ST, 1EEEI S TBHQ B5-8E K% OB RE ClRIEYE T -
7273, 10,000 mg/kg falftLL B GHECIfel 2 £ S | o TEmNA N2 Lk,
I 3 BEOEBEOBEIEIT DN LAV ST, MEBROWEOEAIZKE
EDRFEMENL LI, BE O ZIENTFHBHI R ENEM L 7272D B 2 61
77

MIRAALFEHIRALZ I C BUN O F &AH B 722800 73 2 8 RS OMERIELZ 2 &
= L USMTIE, BN EE R IT A LN o T, MIREFRIRRA T,
20,000 mg/kg faEtL & G REOMEREZ RBC, MaRIRMmER, /M, U > SERE Oy
BERZAF BRI OIS EJERE R TH O (MEC K 0 &3ERE) 23, IERAFPERD
WA bR REEMEORD & ZHUCBRELIZBKICE Db EBE X b, %
7o A5 DAV M 709 K ML A R &L CRC BTN K7 v 7 (1995)
¥k S 7= B6C3F1 #~ 7 2R DBRBEO N TH - 7=,

fEEs R EE ROV T, 10,000 mglkg L B3 S REDOMER: Tl IBRE L 0 K
Do T-H, FEEIIRTBREEL W @ o 7= 2 LD REORUICHER L= ke
PlbLEZ BT, FFEEHIOWTH[AROMEA 23 A B 41, 10,000 T 40,000
mg/kg flBH% SRR FIREE, AR OV R A THA BT,
40,000 mg/kg s GHEOMECIIRHRBEZ A TRIGEINA ZICE < 2o 7223,
RERNC LD R b D LE 2 i,

TBHQ £ 5HEDMEKL O 20,000 mglkg SB35 REDOMEZ BTH O RSB
DBEE N OVERAEFE O FHEARRIRI 728N A A H 7z, 10,000 mg/kg kLl B GRED
HERETIE, BDALIRMESIEN QN R J& DIBMEINE K OFR FZ BT AR D3 AEBEE O H &
FEBERI 2N 2 B 4172, 10,000 mglkg ffHs GHEZ IS W TIRERINE DR, i
B OREELR IR ONC S OV S D IIEDBEE DBIINIA S Z L n . ARlBR
[Z8B1F % NOEL X 5,000 mg/kg £l (870 mg/kg (AE/BAHY) L&z bhl, (&
fi# 20)

Q@ eNAMBEAMEEAR (S k)

S b~ (SD %, MERER 15 PU/EE) 1< TBHQ % 6 7~H RIEAE# S (0. 10, 50 X
1% 250 mg/kg fifh) L. Ak ERER FEhi S 7z, TBHQ 120, 0.02, 0.1 X
0.5%IREE & 725 X o IMciEfiE GEMESUIINEAQ FEE T 190°CIlc L, £ D1 4 IFH]
190°CIZARR)) L., BN Z ORI %E %I TN L7z,

PRI FRICIETE DS 3 Bl DITE S, FHIZ L AEL ITB 2 b o Tz,

250 mg/kg filkt GEMBH) 5RO RECRERINOEE DMK A i, 10
mg/kg kL GENENH) HGREORETHREA R THE B RREEINA A iz,
O X9 72T TBHQ B 58 (INEGH) OMECIZA BT, TBHQ 25
BEDMECILRIRRRE & RIBROIREHT N A ST,

B GREOBET RN, SHREE & RSO3 L T,

MIEFHIRA TIE, 250 mg/kg filkl GEMEH) FHRECTES 3 22A %12 WBC O
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HMARH- BT 2 L 2R | HREEL R T o 72, 250 mglkg flkt GEINEWH) 4%
G0 WBC ¥ G- 6 A R%IZITA BRI T,
ligtes OFEXEEIZ DUV TIE, 250 mgrkg Rkl CIENH) I GREOREDIEE L ONT
BRI NS 50 mglkg SREHL EFGEE OINEH)  OMED R AR RGN 7 & Tz
23, TBHQ D52 L 0 BB & INIENHOENTEIE L T\ &9 Th -7z,
JRBEHRR R A Cld, RGAZEDE LI B I b o7z, (B 20)

Q@ 13 BrMESMSEERER (S )

7w & (F344/N ., MERES 10 DU/RE) (2 TBHQ % 13 BEENEEERS- (0. 2,500,
5,000 X% 10,000 mgrkg FaEHIEME - 0/0, 190/190, 370/360 Xix 780/750 mglkg
RE/AMY)) L, MR g2t S, ARBricat L=8mix, [IL 7.
(8) ®lDEMWITH Y | IHRLKOVHEBIMHFIZ TBHQ IZIX EENLTH Y, HICHE
FL#% 13 BN AT ER N S 7z,

AREBRHABI I 1T A B R o T,

REIZDOVWT, RIREE L i T2 & BRBRBHAARE R CIX 5,000 KUY 10,000 mg/kg
R GREDOHEMETZ AT 10/5 TN 28/22%1K < RBRKE THES TIZENTH 6/7
KON 15/12%K7 > 72, RERBAAAIED 10,000 mglkg ArbEHEGRE N OFRBRKE THFO
5,000 mg/kg FARILA EEGHZIIT AREDOZEITAE Th o7, REHEINEIZ OV
TiE. 10,000 mg/kg EaPEHE GHEOMETHIRREL Y 0.9%K20 > 7-Z & ZFrE . TBHQ
BE G OSRIRIE CRI%E Th o T,

fEAHEI, 5,000 mg/kg fELL B GREOIE TR G-BME 2 BBICHBEEL VIR T
L7278, 183t ClIF%TH - 7=, 10,000 mg/kg fkH GREOMETIX, BRI %
1 LRI & bhil U CHEER DD IV M S BT,

—fBIRAETIX, 2,500 mglkg B GEEOMEAZ RN T, #EEDOEOCDOIINI GBI
7=

HEUZ OV T, 5,000 mglkg BiEHE G CTHERMK T4 HAL7273, 10,000 mg/kg
FABHE 5B Tl I A Do Tz, KR BARORS T DO EE X TEB I3 512
L BRI I 5T, 5,000 mglkg FalBHE GEETAH GALIZFTRIX, FHEFEREE
WL, BEFIRERIIFHTH -,

FEIE I 5,000 mg/kg fABHLL FEEGRECRIBREL W ARICE -7, 10,000
mg/kg fEHE GEEOFIGE M O R S 13l & [FSE Th - 7223, 10,000 mg/kg it
FHEED 2/10 BNIFIEE AR CTh > 7,

I35 HPRRTERIC DU T, 5,000 mglkg fRBLL -3 GREDOMERE TR GBRIA 5 B KT 3
A ONCRRERKE TRACAEIC B L7, ALT {&PEIX, 10,000 mg/kg falfshs G-EED
MECE5BMA 5 A4 ER LTz, #5844 3 %1213 TBHQ 2% 5-8E O Tt R
F 0@V ALT 7R L7223, 2 OEIXIEFEOFHENTH - 72, 3 BRi& TRiO ALT
fillZ TBHQ 58 M Ot B RE CRISE T - 7=,

i xS B M OB SIS b3 e DAL= A, IRERNCHE D — k72 b o
DL HTh-oTz, 5,000 mgkg LI R GREOMERED OBt &1L, *HIREE X DK
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3o 72, TBHQ &5 8ED1EK T 10,000 mg/kg b S-HEDMED it I
SIHRRE L VK o 72, TBHQ £G5BV TR OIS EREN, IRELVEE
I[ZE 7o T BB OV AR 6 B>V TC TBHQ 23 5 REDORETRBREL 0 A

(ZE D T8 et FE A ClE 2,500 mg/kg BiEHE GREDHEDHTIRO I~ T 72,
TBHQ 2P GREOMED RO T E RS L 0 ARICE 72Dy, fdfEEIC
BT LN T2, 2D O E EOEWITLE O B 72 fT I A S 72
N7z,

BN E5 bR DB AR DT ABEE OHENAS, 5,000 mgkg falfH% G REDIER Y
10,000 mg/kg k% GREOMEREZ A2 BTz, SPEBHHES 10,000 mglkg Gk 5
BEORET L Y SIS A BTz, Mg GRS OFAEHE O SRR 22 8
I BTz GRFERE, 2,500, 5,000 1 08 10,000 mg/kg SEH% GREDOMETZ 241 010,
1/10, 3/10 } 0% 5/10 %1, MECTZENF4 0/10, 5/10, 8/10 K TX 10/10 #l), Mz T,

MO ZENE DI ABEARE DS, 5,000 K 8 10,000 mg/kg % HREDOMETENZ1 8/10 I
1010 il Ch o7, EIROINE A OFABEEIZIE TBHQ 5 HOMEZ W TH
BB DA BT,

gD (B IS D3 EHE OB TBHQ &% 5HEOMECHA BN Z Lnb ., K
ARIZEIT 5 NOEL 13 E TE oo To, ARRiZE 1T 5 LOEL 13X 2,500 mg/kg
filkt (190 mg/kg (RE/HAHY) Tholz, (B 20)

6. EMSHERUENAMRER
(1) 104 BREFENAMERER (XOR) D
~ A (B6C3F %, k. VCHCRB) (2 BHA % 104 @EREHEEF&S- (0. 0.5 &
1%(0. #9750 X1 1,500 mg/kg IAE/ HFH2420) L, FE AN iﬁ%ﬁrﬁé@ﬁ’@éﬂto
KIFERE, 0.5 KON 1%BE5-REOFR G- 96 LSO AEFE) D 5 HRiTE O D 7
B 3% 21 1R Uiz, P RS A3 AT 5 RE I T A %W‘m:oto
(&R 3, 65)
B LEFRERIL, 0.5% K GHECHIH ISR A A DI 2 Enh . ARBRIZE
I7% LOAEL ZfaEHRIIRE & L C 0.5% (BHA & LT 750 mg/kg AR/ HAHY)
EHr LT, ARBRIZEBW T, BBAMETA DR 5T,

20 BPR 3 |ZEH SN CWAIRE 1 kg 247-0 D&
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#£21 ~vURE Wz 104 B3 AANERERIZ I T DT IR NI S =Bk
(P)

o s AT OFE

I G0 ) i 5L R LR
0 16 0 0 0
0.5 21 8 (38)" 0 0
1 22 21 (96)c 1(5) 0

FEMANOBAEIE, EAFEMWENZ 56D D RiTE ORI 5B OEG(%)
a : B5- 96 HLIEO AL

b: xRS AEZEDHD (p<0.01)

c: XML AEADHY (p<0.001)

(2) 104 BREFELSAMESER (TDR) @

~ A (B6C3F: &, M 150 PU/f) (2 BHA % 104 HEEREE#&S- (0. 0.5 XX
1%(0, # 750 S 1,500 mg/kg ARE/ A FIY2D) L, Fehs AMERRERAS SEHE S AL7-,
Fe5-BRAA 8 WHLARE 8 M = & IZAHE 10 PB% | 104 BEITIIAFE 30 PLi- i & Ok
RO LT,

P 5544 72 8 % Tt BHA $ 5 1BhE U 72 /i OFEZE 72 BRI AR 134 D 7a )
o7z, WL 1% BHA 5 TRG-BMA 64 O 72 BIZZ 240 30 TN 40% D
WA DT, #6580 3 H 2> b life GHE CHIAEN A v, 7R B AL
Pe b 88 Tl 5-AE, 96 i TiF 1%H H5RETH BIL, ZNHDORFE RN AITE
TEMERLCH -T2,

P 5-BRf 88 LA ZHT B TR AN LN T- B e 2 22 1R LT,

STREE N O GREC BN T, IRE OIREIIHA BN -T2, (B3, 66)
BIZERESE, 0.5% HESEHCBWCRIE OFLEEA A HNTZ 2 b,
A2 H1) % LOAEL ZfEHRINEE & LT 0.5% (BHA & L THI 750 mg/kg &
H/HFY) L7, £7o, BHA L, ARBRIZHBW T~ 7 ADRTHE IR L TR

INEEGT D LMW LTz,

21 B3 ICRH SV TV ADIRE 1 kg U720 O &
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#22 ~vUR%& Wz 104 B3 AANERERIZ I T DT IR NI S -8k

(PE)
B ORE
whnE (%) AAFE S 2
T A IR AL R R A
0 39 0 0 0
0.5 37 10 (27.0)P 5(13.5) 1(2.7)
1 43 35(81.4)P 5(14.3)¢ 2 (4.7)

FEIMN OB, AGFEWENZ 5D D R1E ORI ST B OEG (%)
a : FEIES AN A DT - 88 WL OATFENM KL

b XL AEEHY (p<0.001)

c: XRBELAEZDY (p<0.05)

(8) 96 ERMIEHSHERUELAMLRER (Sv k) <SEEH2>

Z v b (F344 %, Ml 20~30 PL/Ef) (2 BHA % 96 HEREF&S (0, 0.04. 0.2
XIE1.0%) L. 1EPERME R O AR G STz,

Z ORGSR, BEEE, BKE, AR AELUSREERICRGICI 2 IA LN
IR T,

MR R QMG AR TlE, 0.2 KON 1.0%3%5-8C LDH 235aHHBRE L v
L CWA Z ELISNE, /3T A—F =T GIC L DB I A Lo T,

AE OFLIANEDS 1%BE5REOMENR OMECTEIEIL 8/15, 2/18 HllZABILTZA, Xt
FERE (B 0/9 1, 1 O/13 f5l) ClxADiienoTz, HMEREOFLIENEDFASEE DA FH
L. BRIZE DT, o, ZDIENNTAHABIVIERHE, TRARREL OF NRIE Gof
FRHER O GHD) | IFiENE (RGHEOA) . BRA 161 (0.2% 5 5-8E0ME) . ' it
230 1B, BRI 1 NG ONARS B MR 1 61 (0.04% 8 5-FED1E) CTh o7z,

(& 67)

(4) 104 BFEIEHFERUVUELSAMREE (Tv )

7w b (F344 5%, MERES 50~52 VU/RE) (2 BHA % 104 HREHE 5 (0. 0.5 X
1% 2% (HEME © 0/0, 98/108 X i 414/474 mg/kg AREE/ FAHY423)) L., 18MH75M: K O
N ANERRERN IS S 4172, BHA #5484 T, 112 8 E T BHA SERINETEL A FREE L
T, B FE R Sz,

ZOFER, BHA $58 TRESORIREE, 0.5 KON 2% 5REOEFRIT, Theh
HETIX 68.6, 68.6 X1)67.3%, METIE64.7, 66.7 L NT784% ThH -7z,

AR A U C— R BT K DB I A L e o Tz,

(REEIZOWTIE, 2% B G- BEOMEREFRIFREE & LT 10% DI F 3B BTz,

MR M MR AA L FHIR AN\ T, B GRETI IMREL O BN & Y Alb/Glb
LD RN, HRT—FNTHD 2 Enb, BEFRINERIIRVEE X

22 3R O H EDEEF~OUIRE Citdi SN TR Y . (KHE 1 kg 24729 @ BHA EEENXNRHTH S
ZEmb, BEEELE L,
2 BRI IZFEH SN TWAIRE 1 kg Y7o O EETHE LT,
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bz,

PRIGAECIE, BEGICEE LB A b o Tz,

Bas EE ClE, TG HOMECIKOMT EEOA B2, BGREOMECHER IR
VRO R OF EREINDF 0 HivT,

FHEEC, BYERVEMEB RO BRI A bz (3% 23),

Ell awm”% IR BIEERASEE L, BHA BHIC K> THIM L 2o 7=,

BGRHEORTE AL, AIEN VR EREB AR DI, EORABEEIIAE

(I U7z (3R 23). ¥ BRI ADPPESIE 2% B GHEDOREKR OMETZENZh 59 &
U\ 82 M HICHER S NT=, F£To. 2%KEREDME 2 BN O 1 BTV 3 i~Dink

S, 2% HHEOHE 1 B T~ DB A BTz, R LR A TIEE SR LT
1&/\4 PRI B, (ZH3, 60, 68, 69)

BNEERERIE, 0.5%LL EREGREZIE PRV K ORI E ORGP 5 U
o2 &t ARBRIZE T 5 LOAEL ZfaEHIiEE & LT 0.5% (BHA & LT 98
mg/kg (AE/HHY) LMW L=, £72. BHA X, ARBRICBWNTT v FORTE IS
L CHEPAMEZHS D &R LT,

#23 7 v bz Mz 104 BEREIEMEEM N 090 AMEABRIZIS T 5 HITE & OV e

RSB BB (IE)

ﬁ?i Pe | BHA MR | AA5H) T DI o] M
Al | (mg/kg (KE/H) | P¥ke | WK Lol N P
0 i3 0 51 0 0 0 33
i3 0 51 0 0 0 21
i3 98 50 13(26.0) 1(2.0) 0 424
0.5
i3 108 51 10 (19.6)° 1(2.0) 0 30
0 i3 414 52 52(100) ¢ | 52(100) | 18(34.6) 46>
i3 474 51 50(98.0)¢ | 49(96.1)¢ | 15(29.4)¢ 48¢

TR OEAEIT, BB 5 & D RTH OFFED I BT B DEIE (%)

a .

Be 5. 41 LR OAELFENEL

b : XHEHEE HEZAEH D (p<0.01)
C:
d: xEREEAEEZDHY (p<0.05)

SRR FAEZEH Y (p<0.001)

(5) 104 BHERLSAMHER (Sv b @

7 v b (F344 . I 50 PU/RE) 12 BHA % 104 HARREF&RS- (0. 0.125, 0.25,
0.5. 1 X% 2%(0\ 54.8. 109.6, 230.4. 427.6 XI¥ 1,322.6 mg/kg &/ HFH4))
L. BB AMRBR I ST,

ZORER, BEEIBIE U7=BRRAT RITA D /e o7,

BeHGREDOKREINMNEICHBEERFEOIKR TRA LN, BEEEM VEFRIZEK G
L BEBIIH LN T2,
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B AR A IS U C L BT ISR, FLEAE K O LR A B B,
FENE M OIS DR ABEAFE I BRI E N A DT (38 24), 7=, BIH LM G
B SUTEEMEDRIEGEAA H VTS, SHHRE & B GRER] CRABE A B2 22T A D
Nighoiz, (ZH 3, 70)

BWEERERIT., 0.25%LL EEGEEHCRBWCHIE OB A N Z LD,
A BRI Z31T 5 NOAEL Z IR & LT 0.125% (BHA & LT 54.8 mg/kg
(REE/BAEY) LW L7z, 72, BHA ZARBRIZHWVTT v FORITHEIZR L THEN
IMEEHT D LT,

#24 T v &RV 104 BERIEMEEE R O3 A
ncEE: (VL)

MBI I D RITE ITHAED I 5

e hE (o o HIT'E DA

R o) | A B S FETTyy
0 50 0 0 0
0.125 50 1(2) 0 0
0.25 50 7 (14)» 0 0
0.5 50 16 (32)¢ 0 0
1.0 50 44 (88) 10 (20)° 0
2.0 50 50 (100) 50 (100) 11 (22)¢

FEMNOBAEIE, EFEWEN 56 D HTE ORI 5B OFIE(%)
a : B 50 HLIEDO AT

b xtlEEE S AEEHD (p<0.01)

c: XML AEADHY (p<0.001)

(6) 104 BREFELSAMEEE (Sv ) @

7 v b (F344 5%, I, VEECRB) (2 BHA % 104 BEEREFRS- (0. 1 3UE 2%(0,
#9500 0% 1,000 mg/kg AREE/ HFHS24)) L, FE23 AR FENE S 47,

FHEOBG- 96 WL DOEFEW D 5 BB IR A DAV B A & 25 1R
L7,

2% H5RETIIRE RN ADREL BN, (B’ 3, 65)

BN ZEEERE, 1% EERGHEORTRICHIEN A DN Z Lonh, ARBRIC
BT 5 LOAEL %R & LT 1% (BHA & LK 500 mg/kg (AHE/H) &
T L7z, £72. BHA IZ, AfBRICBWTT v FORTEICH L TRBAMEEFET S
ECHIr L7,

24 B3 ICRH STV ADIRE 1 kg U720 O &
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#25 T v bz iz 104 B8REFED AMRRBRIZ 1T D RTH ISR D I bV BEL

(V)
. oo AITE OFFE
WG OO | A B AE | RELEA
0 23 0 0 0
1 25 24 (96)b 21 (84)p 0
2 26 26 (100) 26 (100)» 9 (35)

TR OEAEIE, BB 5 8 D RTH OFFED I B I BIHRDEIE (%)

a : B5- 96 HLIEO AL
b : xRS AEZEDHD (p<0.001)
c: XERELEAEEDD (p<0.01)

(7) 104 BEELAMESRER (Sv ) @ <SEEHRS>
Z v b (F344 %. 1t 150 PWEE) 1< BHA # 104 HREEAES (0. 1 XX 2%)

L. FEDSANERBR AN FE S 7z, Be5-BAAh 8 LI 8 ¥ & L\ &AE 10 VEZ ., 104 ¥
FRITITAHE 30 ICa M L7z,

A ORI, #5658 HEH D OMBE G CHIEE S, 2% G TIIE S 16
WL, 1% 5RECIEE G- 40 LS, 12 XTETOEM TH LI,

FLEAMEIE, 2% GRECIE 8 I THIBE GRASERE 20%) L. TO®RKEBITHEML,

32 FTIXITRE CTH LNz, 1% GRETIL, 48 BE TIIA LR D> T23,
56 12 90% DIFEAESEE TH Y . F D% 104  F T 80~90% THERL L7~

e E B AR, 2% GRED A TH B, 48T 14, 80 T 1 #ilA 5 96 3
DIREEIN U=, 104 #CHER SN B A 1 B, KR ClEiE £ i

IR BIVIZ DN ARBILISM I 53 ERL T R RIS SR JE ~ DR 2 DAL T,
P 5Bt 48 HLIREICRT B IR S D VB3R 26 IR LTz,

WTIOEMIZIBWNT S, IRE OREILA LN -T2,

(ZHR 60, 66)

#26 T v h& e 104 BT AMEERIC I DRITE ITIRE D B T EE

(PE)
B DR
g (% s Ik 2
AL 00) R B L T LR A A
0 92 1(1.1) 0 0
1 94 92 (97.9) 71 (75.5) 0
2 94 93 (98.9) 86 (91.5)0 13 (13.8)

TR OBAEIT, LT 5 O DHTE OIFEN I BT B DO EE (%)

a 1 DADTRINTH HIVT-TRE- 48 LR D17 WML
b : XHEREEHEZAZDH YD (p<0.001)

% SRERO R ~OUNIAEE G S h T Y . AT 1 kg 7= 0 0 BHA BEIRA I T %
ZEnDL, BEEEE LT,
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(8) 104 BFFELSAMEER (Tybh) @ <SEEH>

Z v & (F344 %, M 30 X% 31 PL/EE) (2 BHA % 104 BEMREEESG (0 X%
0.4%(0 X139 200 mg/kg AT/ HFEM27)) L, FED AR FEM S 7z,

P GREOMRTEIT, RIAREE & bl U CH B LT, B EREDNTIER OV g AE skt
R RRE L ol Ol LT,

B EREORTHE KOS [T, FLEAME, B O A ORAIT A B AL Do T2,
Fo, B, L VBR300 DI ORABEIC A BRI o T (B
3. 71)

(9) 104 BEFELSAMEER (Sybh) © <SEEHRS>
Z v b (F344 5%, SHR . SD &K Lewis 5. 30 IL/EE) (2 BHA % 104 i
EEAEFE S (0 3T 2%(0 UEK) 1,000 mglkg AT/ A HHM29) L. FE23AMERERDS
FEhits S ATz,
BRMOBEGEEOEREIT, EIENOXIRRE L V BAEIE) -T2,
B IIRE N ST B R a3£ 27T (R LT,
B ERENADORAREE IR Lo TR > TV, (B3, 72)

F 27T T v bz iz 104 BREFED AMRRBRIZ 1T AT B ITRED I b B

(e)
i BHA | /Ef78) | BHA{EHE RiTE DI

£ e Wtga | (mglkg (KE/H) | RFEERBA FLoANE PafiE

944 % + 30 974 8 (26.7)P 30 (100) 1(3.5)
- 30 0 0 1(3.3) 0

SHR % + 30 1,375 23 (76.7)° 30 (100) 1(3.3)
- 29 0 0 0 0

D % + 30 956 11 (36.7)c 30 (100) 2(2.7)
— 30 0 0 0 0
. + 30 1,041 2 (6.7) 30 (100) 0
Lewis A - 30 0 0 0 0

FEIMN OEMEE, ZEFEEN S 5 6D 2 BT E OIRE D A BT B O EIE (%)
a : B5- 40 LD AFEMIEL

b : XHEHEE HEZEH D (p<0.01)
c: XHERELEAEEZDHY (p<0.001)

26 1 HEORRTHDL Z LD, BEEEE L,
27 B 3R SN TCWAIRE 1 kg 24720 D&
28 1 HEROMBRTHD Z D, BEEEE LT,
29 BPR 3| SN CWAIRE 1 kg 47- 0 D&
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(10) 3~24 M ARBFEMPAMRER (T k) <SEBEHN0>
Z v b~ (F344 3%, It 44~54 JURf) (2 BHA % 3, 6, 12 X% 24 7 H RIREEF 5
(%9 1,000 mg/kg RE/ HFHS31) L, 2Dtk BHA SERINETE A @5 24 7> A B 72
5 ETHEE L, BORAMRERFEM S, PRI, 24 72>A 1 BHA #ERN6H
Bl fagE LT,

JEESIZBE LT, RiE OIENT, IR, B, A, oCoigk. Motee. BN, + —fERG. 2=
B, [BIRG, #ERG. HORMR, BB R OSSR CRE DA DT AR 2 LT,

Ty (labelling index) 320DMEIL, #5-B4A 24 72 H %12 BHA 2% 5H &
KIRREDS 6 PEIZ[methyl-SHIEERRF 2 00 2 BN G L CHEML7-, S 5612,
BHA 4% 58 M OSBRI BN 2800 U, EERINETEF~D )R 2 BF K O 5B A
15 N H R 6 PEORERRER 2 JIE LTz,

P 5-Bibh 24 7> H R ORITEITRE N A DB % % 28 IR LT,

BHA @ 24 /A &GO 2 EIER OFLIRA - B, £z 2 B8 AN
FHIT,

BHA FHRE X OSKTRREEZ I\ T 7T E DIAANOEE O E\IEG S H H =05, £
MBI OFEREICRFE D/ X — N3 H BT, BHA #2512 K> TIEGOFRAEIC
ITA BN > T2, BHA BGREOFRARIC C HafRIE S 325 A M ONRE e i e e
ST AINIA SIS, FOFAMEFEI BHA #5- 0B BRI LR -
77

BHA ek & SRk~ 28 E k> BHA #&-5-REORTHE OEGRERIL, <R
FEL D &< ORI INEEIZB W T CTh o 7o (B GHExHREE: 2.24~5.42) ,
LU, ERINAEI~DZE FIHIE L8, ERRIE< e o T (e E58e
KIRRHE © 1.02~1.33), BEE B OEGRHE G RO Th-7=, (B3, 73)

0 1 HEORBRTHLZ LD, BEEEE LT,
31 BB ICEH SN TCWAIKE 1 kg 47- 0 D&
32 B DRFEDOWE Z B G L, SRR K > CHIE LT85 E O AR B, OBE5HEE]

AN
Ho
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#* 28 T v ez 24 I HEFEDB AMEERIZIS T 2B TR ORTH RN 5
s (L)

AT O

B g A D
AR o
BHA| T | 01 | | ik (Rl T | o || BRI | s
WO | e | T EAT | Rk =

mo| | &
0 24 | 50 | 40 0 0 0 0 0 0 0 0
3 21 54 | 48 0 0 0 0 0 0 0 0
6 18 | 50 | 46 0 202 0 0 0 0 0 0
12 | 12 | 46|385] 10 |24e30| 0 172 9 100 ?Z 0
24 0 44 | 37| 37ab | 37ab | 37ab | 37ab 0 0 37a Db lab

a : BIE O/INEENTIRE N DIV
b : BIE OKRBEBIFE DI ST Bk

(11) 110 BEENAMERER (Tv b)) <SEEHS>
7 v b (F344 &, I 27 PU/EF) (2 BHA % 110 BRIREEER 5 (0 1% 12,000 ppm(0
XK 600 mglkg REE/ HFHYS34)) L, F23 AAMERRERANFENE S A7,
BHA $58ETHX, Al B I EEE OB R OFLIEES A BT, (& 29).,
BHA #GH#EOEH DA DOIREITIT DIEEORASEL, FEE, A, S,
FERONEIZ B - 7228, SREEL DFWTA BN -T2, (B3, 74)

729 T v FEFHWE 110 B3 AMERERIC T D BIIRE NI S V- Bk

(JC)
HiH e
Cl}é =N
{(J i ”f AL o e R
m ZH
PP W | g | o@mE | W | ey | @k

0 25 12(48) 0 0 0 0 0 0

12,000 27 19(70) 5(19) 0 9(33) 1(4) 2(7) 0

FEIMNOBARIT, BT 58D 2D T DB D EIE (%)
a 1 aw B OB FHIRAL S ATREC & - T2 B Sk

(12) 104 BEENAMERE NLARE2—) @
NEAL— (YT rIT—T 2 [ IWECRE) I BHA % 104 EFREER S
(0. 1 X0i%2%(0. #1,200 XTI 2,400 mglkg AR/ HAHY35)) L, N AMRER
INFEHE ST,
BHEDORG- 96 HEEDOAAFENM D © HRIE TN A DIVIZEWE A R 30 IR

3 1HBOMBRTHDL Z LD, BEEEE LT,
3 B 3 ICHH SN TWAIRE 1kg 2470 D&
35 BR 3| SN CWAIRE 1 kg 47- 0 D&
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L7,

1% 58D 1 IR LB ADBHZONTDN, 2% HGHAIIA BN o T,
(B3, 65)

BEERERIE, 1% GREOFTE IR OFLEAER A LI 2 Enh, AR
ABRI231T 5 LOAEL ZEEHSIIEE & LT 1% (BHA & LT 1,200 mg/kg (K&
[HFEY) &HWr L7z, F7=, BHA L, ABRICEWTALRZ —ORITF I LT
DAMEZFT D YW LT,

# 30 MNAAZ—Z e 104 BEFE S ANMERBRIZ I D RTE IR R S -8
(5

et (o oo RITH OI%E

IR 00| K B ATE | RELESA
0 12 5 (42) 217 0
1 13 11 (85)° 12 (92)¢ 1(®
2 4 3(75) 4 (100)d 0

FEMANOBAEIE, EFEWENZ 56D 5 RiTE ORI 5B OEG(%)
a : %5 96 HLAEO LB

b: xS AEZEDHD (p<0.05)

c: XML AEADHY (p<0.001)

d: X EAEEDHY (p<0.01)

(13) 104 BRENAERER NLRE—) @ <BSEEHB>

INDAY — ()T v T—)u7 ik 150 PU/EE) 12 BHA % 104 #EREEEER 5 (0.
1303 2%) L. FENAMERRBR G S -, #5-B0G 8 LA 8 I = & IZ&RE 10
VL%, 104 HZIZERE S0 IEAMRA L7z, L L. 2%BE5-8E3 56 W LAREATF 8 )
W Liz7-9, 69 N 104 IR Lz,

5 8~104 BT fiHe GEEO LB ZHTE O BT, RREEZ IV T
56 I £ TIXA LN o728, 56~80 ¥ 10%DEMWI I BTz,

HLEAMEIL, 2% GHETIZ 8 HE N B A B, 48 LT 56 HLSMIEEMIZ A B
7o 1%HEHETH 8 O ILFAEN A B, 32 ELEIXIFIZ LB A BT,
D OFIAEIZOWTI, AETUE R ORI T8~ DRSO T 7k E D msEE 1
BRI,

BB A, 64 BB Dl GRECA LN, M ERBAL, @oEET
oY NHiEA~ORED 1 I TH BT,

e 5-Bbh 64 LI RTE TR N A DB A % 31 1R LT,

W GREOMBER,  FLIENE N OV R 28 A O FABE B 1 e IR RE & el L T &
[N L7z, WOk W Th, IREOWEIZA LR -T, (B 60,
66)

36 (KH 1kg 4720 O BHAEIREDRAHTH D Z &b, BEEEE LT,
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31 NAAX—Z W 104 BT AERERIZIS 1T (IR NP AT B
ke (I9)
e hE (o o HiT'E DA
IR 00| R S FEanY
0 52 9(17.3) 0 0
1 55 53 (96.4) 54 (98.2) 4 (7.3
2 40 40 (100 38 (95.0) 4 (10.0)

FEIMN O, AGFEENZ 5D D R1E ORI ST B OEIE (%)
a : DADBANZ A DT85 64 LR OATFEIKL

b XL AEEHY (p<0.001)

c: XL AEZEDHY (p<0.05)

(14) 1 FMEMEEHEHER (1 X) <SEBEH>
A4 X (B—27)VfE, Mt 3 PUEE) |2 BHA % 1 4IRS (0. 0.3, 3.0, 30

1% 100 mglkg KR8/ H) L., B 55E Sz,
IKEE, NRESE BRI L D BIIA b2 o T, R, MR M OV

AR AR IR W T RE I XA LIV o 7=, ITlE. B, BN UMKz BHA @
EREII b1, (B 26, 75)

(15) 15 M AMEERMESHRER (1 X)

AX (FyH—A=x)VRE HEFLERL, MEE, 4 DYRE) (2 BHA % 15 2> H [HiE
EHEES- (0. 5. 50 XiL 250 mg/kg (AE/A) L. E@MEEMERERAFEK S, 0, 5
O 50 mglkg IREE/ H e 58 T0E 1 VER O 8 DU/, 250 mg/kg PRER/ H #& 5-8F 1 Tt
A 2 IURECh -T2,

—fRIBIZ B EF XA D2 o T,

IREHEINE O T2 250 mg/kg (REE/ H ?&“Efﬁif# SIS, ZiuE BHA OBk
iof@]%bﬁﬂ%‘:,uLL\ BEHENMET L2 ik s b B2 6,

MR FHRRAENFE G L DB T A %mfm:oto

PRI ClE. 250 me/kg ASE A B G REO RN REE N S AT, JRITHATREEE O
HERSHRIRR KT 2 LL3RAS e BRIE & bRk L C 50 mg/kg (R EE/ H % GHETIIEMNIC,
250 mg/kg R/ HIRGRECIIRE BN LT, F72. JRIPZ VT o U FRIEEE DN
 BHA 28 5HEZ A BTz,

FRERAHAR FAOMAS CIE, 250 mg/kg (REE/ B & 5RED 4 BiF 3 BIO ATl TR
PR ONBAENE D FERIERIRIE S - DAL Tz, IO/ NEREEIXER Th Y | Ak
HIHIX IR DR D o 1o, BRI ORZEZ £ - T- TR ZEE A 20 & U=,

7 /3=

*ﬂﬂﬂ’ji IINEDT U UL EEN. PIRER TIIRHAEOSHENA LTz, 1T
WATRNA B -8, BHA OEAEEE: (183 mg/kg KE/H) 12X
Z) ?60) EEZ b, (26, 76)

B 2EARIE, 250 mglkg ANE/ H GO T SR ERRR AR I BV T

37T G L 72BN 2 Lins . BEBERE Lz,
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BEFT RN A LN Z ED, AKRERIZIS 1T 5 NOAEL % 50 mg/kg (RE/H & Y|
L7z,

(1 6) TBHQ |23 5 BHESERUEIS AR
® 104 BEEESERUELSAMRER (TDX)

~ 7 A (B6C3F: %, MM 60 VL/AE) 12 TBHQ % 104 HEFEETES- (0, 1,250,
2,500 X1 5,000 ppm (/i - 0/0, 130/150, 290/300 i3 600/680 mg/kg {AH/ HFH
) L. @MEmahBR N O 08 AR BR AN I S 107z, B 5-BA%G 15 H H 1% CHERES
6~10 VL/REA kA L7z,

BB GEEOELFHRIT, ML RIS Th o7,

TEAT B3R 5RE & RHBRETEENR N> 7273, 5,000 ppm % G RED R E I Joe RRE &
E: U CRI 10%1(E0 - 7=,

ERERPT R TBHQ B 5- 2B U 7= 28 A o 72,

HFET R D MR 12 38\ T 5,000 ppm 56 5-EDIECHER AR MLER DS 6 BREE I
DWEHEBEIZEMTH o2 ELAMNT, MIRFIBREIC R I XA DT,

HRIRRAE L Z 31T A ROt B Bl X, B GEEOMEME T IRIEL D BECH - 72
23, 5,000 ppm $5HEDOMEDFRTE RO A DK IR & A RB/RZEN AR BT, Ol

FRE R BN B AR Do T,

PRIV T, BB & ORISR B oD F8 A A | fe Bl B L 7o 52 B 3 7
Y AWAYI Y ot

PR TRECIX, 5,000 ppm B 5-HEDRECHHIGARNE KL OVHHHIGARIE « 23 A 0%
AR DA BIARD o T, MET H FRIRROBIN A DI, HERZETIE /R -T2,

1&“5%&TH#@ 1,250 ppm $& GHEOME TR BRI L OV HIFRIE « 23 A DR
FENAEL 7b>o 7o D3, FHRIR R - 25 AU DR AEBERE I Tl K DKL D7 — & #iFHN
THD, &5 LTIV EEZ BT,

B GREDMETI ;t FRR R DU R 0D 6 A B EE D3RR 0 il Cef PRI,
1,250, 2,500 K& TN 5,000 #5-8% : 1/51, 3/51, 2/50 KN 5/54) Th-o7=03, TDF
B DOFETIA B T CKEEZ M 2 7 F A (National Toxicology Program)
D 2 FERPREE 5RBR OB EOXIRREDOT — X #iPHN (0~9%) Th-o7z, FKHHE
DOHED HIRAROTERSARIL OB OIS 1L, HHREEL © =iff GRHERREE, 1,250,
2,500 } 115,000 ppm - 5-8F : 12/51, 19/51, 24/50 KX 24/54 Th-71-H3, EHEE
VERTRRE & [FIRLE Cdb o 1=, B RIRZA X PRI W I SR> 12, Ak
BRI T, BB AMEITA STz,

JECFA 1T, HURAROIEISHIIE OB I T EAAER N H D & L, ARBRICE T
% LOEL #% 150 mg/kg (AE/H S JWr L7, F7z, ARBRIZBWTRB AL
L7z, (ZH10, 20)

@ 20H»AMEEEHRER (S )
7y b GREAHO L E /), MERES 55 PY/EE) 12 TBHQ % 20 7~ [EHRETR -
(0. 0.016, 0.05. 0.16 XX 0.5%) L. {EM7EMERERDFH S 17,
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BeG5BAMA 6 KON 12 AL, MERES 10 DU/REZ R L, 20 A 1212780 o
A LT,

BRI H SR SRR, & BeGRECIRRRE Ch v | FI-ERRPT IR 1345
2o T,

R, AR AR, PR ONC I8 ) NI A AR & . 5
L X ClRBR CTh o 72,

AR E ROV T, G THRED 0.05 KON 0.16%56 5-EEDOHMEZ 33\ T A OV
DT E RN L7223, At BRI A B REWIEA LN o T2,

TBHQ D#%5-(Z B L 7= WARAY M OVREBR AR IR i A S o T, (B
10, 20)

@ 30 MAMEEFSERUEISAMREE (Tv )

7w b (F344/N %, W 60 VL/EE ; Fo X)) 12 TBHQ %1 L DOAHL 2 @ FRT
F1 RS OB F CIREER G- (0. 1,250, 2,500 i 5,000 ppm) L. LD Fy
B (HERES 68~70 DL/EE) (CREEMOTRIERE & [F—E O TBHQ % 30 7>A [
NI GREDAEAFRD 20% A 72 5 £ TOHIM., 1BEHES- (0. 1,250, 2,500 i
5,000 ppm &/ : 0/0, 50/60, 110/120 X% 225/240 mg/kg K&/ H)) L. EMHEREME
e OGEMN ANERRERDN SN STz, PeG-BbE 3 7 H 1R ICHERES 10 DL/REZ Hhfifeds L
77

ATFZRIZOWT, 5,000 ppm BEGEHIHREEL VD @<, MECITAERRENHD
nic,

FEET & IR HRRE N O SR CRIFRE TH o723, 5,000 ppm KGHEDOIRE D %R
FEL VR 10% Ko 7=,

TBHQ #5-(2 B L 7= BGRAT R E LT, 2RGTHEBOE AR LT,

HRIRRAE Tl MR G- O EITA LT, EEE LA D)o
720 BNED~T T U L5 OFASERE T CII R EARBERIZEEN (0, 1,250, 2,500
J2 85,000 ppm : 24/60, 27/60, 33/57 }2Ur41/60 f5l) L7-75, 5,000 ppm $5-HED
HDXRRE L A REIRAZDHALITEY | HETIINE DT U LB ITA DD 5T,
HIRTRRES T, I CRE AR R B 13 A D e o 7z,

FEHHETREORAS T, 5,000 ppm 5-HEORETHAIEA A (2/60 $11(3%)) M3
LI, OB ERETIIA LN/ o Tz, ZOFABEEIL, AERETALILT,
SR EDMREDT — ZHPHN (0~6%) ThHo7-Z b, ERMRFTREEZ BN
770 AR MRAEE S 328 BRSO R AAAE 121X TBHQ & G- DB I A Do T,

2,500 ppm LA B3 5HEORE TR OO RSB FHIREE O A SRS O A 5 417
23, Sk EOREOT —HEHHNTH Y . AEZEITA LN -T,

FURAR C flifE CREIEEHIAE) M NSRS RAE R A SEE | o0 PRI & e GRE &
TRIFRE TH o 7, MIREETII A S 720> 72 C RS A OVERARIEAS A3 5,000
ppm WHREDOHETH BT (FFI 260 KR 3/60 ) 23, AERAETIZAR) -
770 WECIX B IRARMRIE K OV A DO FEABERE 130 FREE & B GE L TRERCH - 72, HUIR
HROMFER TR ERE S OB GRE TR LI o T2, SCHR D C FlFEDS A K OV
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NS A DFARERE L, FNEH 0.5% (0~2%) K13.8% (0~12%) L#iE&EnT
BV, 5000 ppm #EHHEZIIT HIAEBEIMENNZ & KRR ASRED I H AR
Z B, 5,000 ppm B GREORETH BT C HIFEA A ONEREAIIEAS At TBHQ
Bl EEREMEI IV E B 2 BT,

TBHQ O#5- & B LT, MO FEAARTEEDO YR, MEORIF BB MR, DL
FIRARHERAEE N2 OSE D FLIRARMERRIE, IRIESUIN A (BE) ORAEMHE DI FRA LI
Teo ZAVH DEEFRASE DR MIMAERD L BE L T 5 LI,

JHAE DA T, HETIE 5,000 ppm BE5-FEDO A THRIFERE L 0 S I BV D3,
HECITARITRTT U O EHEOIR TR A BT, e oMiaZE el b o444
FEIL, METITHEITRIFIEDIR TR LN, HETITERA IR ST,

HEOBECIE, FEE (0. 1,250, 2,500 K O* 5,000 ppm : 2/60, 3/60, 7/58 K}
11/60 f1) K OMEBEM:ASE (0. 1,250, 2,500 KT8 5,000 ppm : 9/60, 8/60. 9/58 }
TN 20/60 f51]) DFABERENEINN LT, MEOBHECIE, 1BMER R DOISASEE AN LT-

(0. 1,250, 2,500 K TX5,000 ppm : 1/60, 1/60. 3/57 KIX5/60 1)) 73, {LiEM:Z%
TiE DRABE NN TEA N BRI Do T2,

JECFA (%, 5,000 ppm $&5-BEOREZ IS 1T 2 Bligod ZEHE % OMUARMESIENF DN L2
BT DMHNEDO~E TV A DIAESE OB FRNCEFRO & 5 52 L]
WrL., A2 % NOEL % 2,500 ppm (110 mgkg (AE/H) SHWrL7-, =
7o ARRBRICB W TN ANEIT WS L7, (B 10, 20)

@ 117 BArMEHSEAR (1 X)

AX (B —7VHE, MEER 4 X3 6 VYA (ZTBHQ 2 1 H 1, 16 B
H EEREEC 117 HERREEA 5 (0. 500, 1,580 XIE 5,000 ppmAE/E : 0/0, 21/22,
72/73 X% 260/220 mg/kg (RE/ HFHY)) L. 1@HEMER I S iz, MR
BRI 104 38 BT B 38D T2 2 LD BB Z ke 2 72 DI ERBRIIRT A3 117
HE TR STz, 5P 1 AR ITHERES: 1 DUBEA A LT,

B IE B2 < . —BeRAE, 1T OB PRI IS 5- OB 3 DAL
fenotz, (REIE, 5,000 ppm $GBEOMERETRIARE L 0 KL MBI S L7225,
BRI H LN D T2,

BEEE . MR LR R ORI 1T 5 K DB I b o Tz,

MIEFAIREIZRB T, 5,000 ppm BE5HEOKED Hb 723 52, 104 TN 112 38T,
[FREOMED Hb 78 26 J TN 112 3 CTxfREE X 0 7B ICIKMETH - 7=, Ht 13 5,000 ppm
FHEEORED 52, 104 TN 112 BT L W AEICRETH Y | [AFEOMED 52,
78 KN 112 M THIKETH o728, FERETH LRI o7z, #RARIER (%)
I%. TBHQ B5-HEDHERED 99, 104/105 J TN 112 I TEVMEN A HILTZA, HE
FABIMEAS 22 < MERHFIRENS /R SN/ o T2, RBC L, 112 HOEROALTH D
23, 5,000 ppm B G- BEDMERETHIRRE L W A BISETH - 77,

RAY MBEHAE A TlE, TBHQ £ 5-Ff CIEJR 3 ER & OV if Bk o 47 35 (b

(erythrocyte basophilia) O HEBEEE DN A Stz ERFFERIT, HETIT 1,580
J U8 5,000 ppm $E5-FETS 141, METIE 500, 1,580 M TF 5,000 ppm #EEGRETEN
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Zl, 2K BITH-7-, RBC OAHFEMEA I, HETiE 5,000 ppm & 5HET 1
i, HETIE 1,580 &1 5,000 ppm #HGHETENEIL 1L KO 26 TH T,

fgs R Tl IO #Est K O B3 5,000 ppm $% 5HEDMERECXIFREEL Y
EVME NI HITED, HEOFEXTEEO A B AN B bivle, TBHQ & 5O
DIEEO X BRI B/ IME R 27~ L7228, 5,000 ppm FGRE CIIXIREE L A
BRRENB LN - T, BIROAXEEIL TBHQ #&5-REOMECTRE MER 23 51
7e23, 1,580 ppm HGREOHEEIZE - T, MOl OEEICIT, HEICEE L
T BT A Do 1o, AR K OYRBRARRR AR Cl, BB L 7= 2 kiX
IR IR Ty FRERED TN OB D & 1-BEMEE R C b . A S O S a1 3 2
BRI Tz, B EREORFIZIZIS T B/ MR & 2 B 720 72, s B el i
LT —=FHHANTH 5 Z & L ONEER IR BRI RIS b e o7 2 Ly
5. IEEREEOZCITRE DB 2 [k 72 & DI E2R2WATREMED B 5,

JECFA I, 5,000 ppm #5-#£0 Hb, Ht X XRBC OIS X ARBRICE
I7% NOEL % 72 mg/kg KE/H L Wi L7z, (B 10, 20)

7. EERESMHHAR
(1) &£mEEHER (v b)

7 v b (SD &, MR, PEECREA) 1 BHA ZIREEE:S- (0 | 0.125, 0.25 3 0.5%)
L. AFlre ek B F2h & 107, BB I3 ASECRT M OSZBCHAR o> 2 R G- L 7=,
I, MEZ v MR o WE OBEFLE T, WEMICITEERE T £ T
BHA Z#:5 Ui, WEWIOH LR L=8ic T, A% 21 IO =2—
2 HAIE, F72 90 HIZIROKR & S K ONKOEA A SO E N ON A HEE S D
FHRR AR 2 5206 L7,

AECAT M OSSECHIRT ., AEREIRT ) OV E IR & B > BHA #4581,
0.125%#% 58 C 110, 100 & O* 220 mg/kg K&/ H, 0.25%#% 5-8£C 220, 210 &Y
420 mg/kg fKHE/H. 0.5%H5-HET 420, 410 X1 800 mg/kg ARE/ HITFHY L7z,
IREM OITERERER T 3~90 HOMITIERER 72Ny T U —F X RVERfi S Tz,

ZORER, AFHICEET 53T A —H —~OFEIZRD ST, REWOKREZ
FHINIRDoT,

IREM 1L, BEFLATRCRGE CRE MRS ST,

1% 30 H k£ CTOBEFLIFEL 2RI, 1% 30 H OAAEREE JEC LT 0.5% % 51ET
1% 13.5% BN L, 0.25%% 58Tl 8.3% & HEANTHIM L7z, 0.5% % 5-HED B
OBEFLRMAEICH BB R A B, ZIUTBEALZ D4R 42 H £ TR L7223,
0.25% B GHED REMWI OIREITIRTERE L V BfECh o7z, £ 90 H OIKEIZIE, #
BB 2 H BRI A O N o Tz, ITEIRRER CIXEIS S OBIEDY 0.25%
PLEFRGRECAH LI, IROK X X IMOERALA EE B AR RS 15 2 e G- 2 B
LRI H BN o Tz,

ANS 7 UE, ARBRIC IS T 2 AR A TEE S35 NOAEL % fialkl+ BHA 2
EE 1 T0.125% (BHA & LTA7< &% 100 mglkg R/ HAEY) SHkrL7z, (B
M3, 26)
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BN EERERT., BEWI T DN LN T2 L nh | ARBRICET
% REEMIZ k% NOAEL % fiffth BHA 2 & LT 0.5% (BHA & LT 410 mg/kg
REE/HAEY) &l L7z, 0.25%8% 5-HED WEMIZ I\ TR R OB OVEERS
SO TFRA LN Eond, REWIZxtd 5 NOAEL Zfaktd BHA 2L LT
0.125% (BHA & L 100 mg/kg A5/ HFHXY) LK L7-,

(2) SHRLEBHMHHER (Tv k) <SEEHB>
T v b GREEROVEECARB) (2 BHA % 1 4EBEEFRS- (0 X 500~600 mg/kg
{RE/H ., LDso ® 1/5 #ITAHY) L. 3 HRAFRRA MRS A 320 L=, Fi1 KOV F,
#0126 20 H BEAESE G- L7, BHA 2o\ T, [RIERE. HAERKE, UIsiETH A
K OMRIGBAZL B ~DRII I SN2 o T, RERIE T RFOBEM) M R B O
K ORI Cld, BGICE D BTSN -T2, (B 26)

(3) REMIDITEMREREANDEE (YVR) <SEEHB>
~ A (Swiss Webster &, MR, VLECRET) (2 BHA ZIREE# S (0 X% 0.5%(0
X% 750 mglkg (RE/AAHY)) L. BRBRSFEME SAve, HIPERHC IR Z 8 PLiC
FHE L 21 Bl CREAL S W7z, BERL U 72 B ISR ENM) & [FERICHRRE L CHAgE L
7o, REMDN 6 Wil 1 TENRER 2 S0E LT,
SRS (orientation reflex) . HEIRIFH O, HO< AWDIKT, FEEESID
KT R ORFEITEN O TLERRD BT, (B 3)

(4) RESMHHER (HH)

UYX (ma—T—T 2 NAGH, Hf, VCECRE]) 1 BHA Z4FR 7~18 HIZ5EH]
O (0, 50, 200 X% 400 mg/kg (AH/H) L. w7z,
iR 28 BT EUIBE L=,

Bl E ((RE, WL OVBRRFERER, AR R OB CIE R, sEiEk
OUEIRER, — WAV A AN T A — 4 —) ITRBIC K DT A LN Do T2,

ANS /Ud, ARBRIZET D34 mMEIC x5 NOAEL % 400 mg/kg A/ H
L7, (M3, 26)

B ZERERT, KRBRICB W TR GIZEDEENL NI T2Z LnD,
i K OYR RISk % NOAEL % 400 mg/kg R/ H &Mk U=, (EEATEMEITAS
2o T,

(5) HRESHHER B <SEFEEHH>
K (SLFEANBH, #E 10 88//%) (2 BHA 2 N TH4EO 3 BRI BTk 110 H £ TR
g5 (0. 50, 200 X% 400 mg/kg (KE/H) L. 4TRSS E G iz, iF

38 HEOFEMARHATH L Z Lnn, E5EEE LT,

39 WEROFEMNARHATH 2 Z Lvn, EEEE LTz,

0 RROBIERIEA N2, JBIRIZHT D NOAEL K OMEG L Z I CX 722 g 2EER
L7
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B 110 HIZHFFEYIRH L7=,

AR I D N7 o T2, 400 mglkg KR/ B # 5 REO R OIKEIZ O
T, RS TE LWEER A LT,

JHFfige S ONRRR R D fftset Ko ORI B B2 FH AR PRI CHE N L. 4 BHA & 581305
BHELVAZICEE TH T,

AEHE R O AT EIC B9 5 /8T A — % —|Z BHA OB IR LN 0T,

ANS /Ui, AR 5 R =23 5 NOAEL % 200 mg/kg A/
H. 3473 MEIck4 5 NOAEL % 400 mg/kg K/ H L L=, (R 3)

(6) RESMHHE (HL) <SEEHY>

P (7 H YL M6 BAEE) 12 BHA KO 7 FLe Rafxy ko (BHT)
IREW 2R 5 (BHA/BHT : 0/0 X% 50/50 mg/kg R/ H) L. J&4zMaERs
Feh STz, FHIIABLRIO 14 & A% D 14FERH] (R 165 HE &2 &s,)
(T o THEbE Sz, MRAELFHIREZ 1 202H Z8 58 m L., AREMoisk
TR 208 Uiz, B5EIE 1 FRIOEEEE 2B SN TV Dkl 52
Bl &w7-, iR 40 H, 80 H. 120 HA U160 HIFONZ /%% 30 H &N 60 HiZIf
TR NS S Tz,

FTRRIZEE D BT AT, IERRIREMWN e Sz, ERECIE 5 88, IR
FECIT 6 BHO BB A Uiz, IREMWo e id i 1, 5. 15, 30 %1860 H
25 S, BIERIE 2 ek CERM SNz, 3 D HERTER G LU O 2 BADE
W IR E ) GRS AL, 1 A RIOAR— A — VB ST,

iﬁ%ﬁﬂ;ﬁf’aﬁqﬂ ZREEMW) e ONEEMW O —RRIRRBIC T (34 b e d o 1o, HEWIEZ
D% I 72 BB & HEE UTe, HGHIRFPIcHA L7 RBMIZ OV Cid, 512
H L7y \%I I KBTI P EfRE, ETH ST, 3 A TOR—Lr— 8152
IZBW TN XA DR o Tz,

ANS /UL, ARBRICHT 5 NOAEL % BHA ;O BHT OiE&# & LT 100
mg/kg RE/H ¥ L7, (B8 3)

(7) TBHQ IZBHY S EERAS AR
O SHREBRESHHER (Sv )
Z v & (SD &, WERES 15 VU/RE) (2 TBHQ RS (0 XX 0.5%) L. 3 1it
PRAFESE A TR 2 St S L7z, MEREZ 1 %1 1 CARBl S, 2 P69 D F TARELL .
55 2 PEDREFLILEI D O IR HEAE) 2885k L7z, Fap la V% Fo REWN AR 19 H D
i FYIBRIC L - THH7=,
BFHARO2PEL S, B LOMEIRS, HEERW N FERBUTERE Th o7,
Fia X O Foa ORIENIZ I THEEZ D HEEFLE COFETEDKHRREL U £ 7205,
Fip 2N Fop HARIZIWTITIA B2 o T2,
Fo BlEMWIE, *IREREL W BEFEN D70 < REHEINE DR -T2,

4 BHA X UO'BHT DIREWIOERE5-THY . 1 HEOBBRTHLZ &b, ZEEE L LT,
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BEFLZ OB PERERIZIS T 2 B GREO HEMW OREIL, RHREEX 0 K2 o 72,

BEFLOSOBERL 5 % E TORTE REMWIET O TEOEIE) 13, *HREECR
WTED > To, Fau BEMIDOIRIR 22 ILIZ BT RS BT, 2D 9 H 13 PLidoxt
FRECH o1z, FHRED 2 DL B s N A DT,

PG BRI U oW B AR AT XA D iR o 7o, (B R20)

@ HiEsMHER (Tv k) ()

Z v k (SD &, MRS 20 DL/#) (< TBHQ % A2FCRT 66 H RETRETH5- (0, 0.015.
0.15 1% 0.5%) L. AFHEEaBRosseht iz,

Fo®iL 2 3 5 £ Tl L7z, Fra BT, Ml L CIRINETELZ BEG- ST,
Fup VeEMWIE, 2 10 B £ T Fr REMW) & [FRRICAUE S, 10 B <, REE I3
TINEREL 2 5. 2 HRE & PSR 2 ke L CH-2 DBEC T bz, sHBREO RSN
FOVHBE WRIZ DWW T, PHUTIERINEEZ 5%, 750 OF403 0.6% TBHQ 8N
Bha 5z 7=, £ 5 i CIREMWIED LT,

BEWO N SN GR5BME% 5 AR : 0.5% 8 5REDME 1 51 K OSHIREE 1
B, $h5 6 B « S GREORE 1 B OSHBREOME 1 61]) 28, Ik psL
B2 ooz,

BEM) OBETRIL, 0.5% % GHECRBRBILAREAED 7ol b i3 B B T- LIS, kTR
BEL AR CH o7z, 0.5% K GREORETIX, RIIREE L 0 )72 REHI IS 7 H i
77

PEE, AQRR, IR, AR, —RENNE HHAEREE C SR ONCI B
T OBEFLIE DAEFRITHR G L DI BN o T,

B GRED Fr WEMWORIEFATEIX, XRREE A CTH -T2,

SIRBEZ B W TERRINETE) S 0.5%TBHQ FRINEEHIZEE L7- Fi, DR B DK
HIE, EERIIATEREC I U C, B 2 JEE TR o 72, TAUTEEE R
BEZE D HOTHDAREENH S, (B 20)

@ HiESMHHER (Tv k) B)

7 v & (F344/N &, Mt 16 P8) |2 TBHQ % AECRT 2 @5 Fr WEMW OB+
TIREER S (0, 2,500, 5,000, 10,000, 20,000 XiZ 40,000 mg/kg filH0, 125,
250, 500. 1,000 XiZ 2,000 mg/kg AE/HFEY)) L7z,

20,000mg/kg Ll Ei S REDOREMWILHPE L7227 > 7=, 10,000 mg/kg faELL T
P ERECIX, (IR, RS, SERER O WD R OVHE 4 B OEEM)K
HICHRGIC L BT H O o Tz,

10,000 mg/kg fifHE SRV TIROME 4 BAEFR LR (F#% 28 H) ©
AEAFRRT, RTIREE L VAR o T,

5,000 mg/kg BEHE GHEZISUNT G WO BEALIRF O A A7 3o R I 0 KD o 7223,
HERETIIRI T,

F1 B 533 U7 B 2 13 s et m B vz, (20 20)
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@ RESHHR (S k)

7 v & (SD . Mt 20 PT/RE) 12 TBHQ % 4HRE 6~16 HIZIREEH S (0, 0.125,
0.25 X3 0.5%) L. SEFMRRER =G S iz, 200 OYHR 6~16 H LIk o
(IR INERRE 2 4G U7, AR 20 AIZHTEBIBA L7z,

K GRED TBHQ Ofaf 5813 970, 1,880 i 3,600 mglkg A & 72~ 7273,
REEW) O IR EEHE NN M OB EH B B I DR o T, BEIRER, A RER, ZETEIR AR,
WO RS, IR REE R OB T, Fe 51 & kR L CERWIA LN -T2, & T
DORECHRAEIZIB W CERZ R GRREIEERD 235703, £ OEEITR G
L0 BRBEET 2 (5 &0 - T2, ARBRTH = TBHQ OG-8 TIET v MUERTF
PERI W ERERTT bhiz, (B 20)

® in vitro DFELEZEIZET S ER
BHA Lz (TBHQ MO TBQ) DA T 570, HilubisEis
ZHAWCHRERZ T L7, 7 > MeRMas LR TlIL. TBQ > TBHQ > BHA @
JE-CREERE O Rsfa o bicxt U CHEMEBIE O EEM 2/~ Lz, TBQ IX
bt MROEMFERHREEER I BV T bRV ILFEIEH 27~ L7-, TBHQ DOFHE
ERIX. BHA X0 503, TBQ X V59 -7=, (B 20)

8. ZNhnDEMAER
(1) Blzxtd % BHA QLT B8R
@ 28 HEIZREEUHER (YIR) <SEEH>
~ 7 A (NMRI%, HE10PE) (ZBHAZ% 28 H ] 0 %5 (0341%1,000 mg/kg 4
B, AR Uiz, R TR~ 7 ZORTHICAIR TRAER A BN, Zh
X7 v FOJRE LFERIL Tz, (BR60. 61)

@ 2 EMEEEHEER (Sy M)

7w & (Wistar %, 5 s, #E 10 IW/R) (2 BHA % 2 BB S (0. 0.25,
0.50, 0.75, 1.0 Xi% 2.0%(0, 125, 250, 375, 500 X% 1,000 mg/kg AE/ HFH2))
L. #8355 S 47z, BHA BERINOHRBEDIZNNT, 2% i 58 & [Fl o Xt st
Zhatld A#E (Pair-fed control : HlFRFGEHEXRERE) Z8% (1772, BHA Z#& 5 L7214,
DNA &REOBIC DNA ICERVIAZE L7010 F I D8R TH S 5-7 ne-2-7
XUy BrdU) %7 v MIEVEN®RS L, Rz 1E L,

FAAREIC I T DRI, 2%BHA & GHEOHTE. WRE. /MEROFEERIZER
TR HERE K ORI AR EE ST R RE I LN TAEICE < . BIEICB W TR
FREEXTREHE 0 A EICEODS, MERIIATIREE & 1I3A R EIT A LN o T, AT
Mz, fE, IRE. /NEERORESER S BHA OXBIaHEFEIERN R ORI 2
IROIRD 2 ENTREE N, ERK TRrOMAET O BHA IS &ITEKFEL T
L CW=, (B 3)

2 1 HEOWERTH L Z &b, ZEEEL LT,
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B L ERART, 2%REGRFEORTE, BRE. /ER ORI EI AR OIS
AN LMD, 7'&@@5%@:?507 % NOAEL ZfEHRINEEE & LT 1.0% (500 mg/kg
IR/ HARY) Ll L7,

@ 9XIF27 HRERESEMRER (Sv )

7w b (F3445%, HEBVL/EE) (CBHAZ 9327 HIFEEEES- (0, 0.1, 0.25, 0.5,
1X132%(0, 50 . 125, 250i%1,000 mg/kgfAiE/ HAHY), g : a— 9, <L v
NAUTAR) Lie, 5%, BiE ORY LR OEIEE AR Lc, £7z.
[ U S3HEIC L DT » b (B~15DL/EE) I[ZHIHERRT 2 ¥ 2 A BRI S
L. Bi'E DR FR OESRAE Y IAS & i~ T2,

0.25% LA FEGEEDIH G- L7127 v b Tl ESRRA~OFEI I Do T,

BRI, 0.5%LL ER GO ZBTERBIEE S, ENRA LNTZRTH
DOFEEOKRE SITH iﬁkﬁéﬁﬂbom ALy M & 2 2% 58 TlE, #55
1H9 A #4IZHTE O/NEZIR - TR RFTAIC ARSI IR LT e, FLERZEE, A~
JEUparsil it x—]f/vﬁ_?bﬁf"ﬁlzéi FEREARE R O LIENMBIEL S Tz, < OF R 0EME
DSIEH 72 RS E CA BT, KR N T, 2rEOEEMIRE b A b, &5
BAAA27 H#4ICIE, IEEIE6fHIZIER L TR Y . AilE - B S EL Tl b BEE C
bHolo, Ly MaBHZ X 22% % G- O 50169 U027 B 211, EkRITniE
%58 (pre-fundic region) TI L Z8HITHINN L TV e, =—lEHT X 2 BHAR
HRETIX, B 500627 B2 OEFRERITME TN LIS 2o 7223, RiBE#HE T
DOREEIX12650L BIZEIN L Tz, BTE T, Rk d 2 a— i Ees
U MakEHZ L 2BHAR G- OFEITFRE (2% Tho7ond, BREIL=— ko
FHNS o Tz (a—mfkiass, Ly MRS o L MBI AR
(2 X 2BHADSBI T EFRD & D35 LA 6W£b>o7‘_o

ANS/ U, 0.5% L R GRACIB W CRIBIOEERN A LT Z Enb, AGR
BRIZIIT DNOAELZ fEHRIITEEE & L T0.25% (125 mg/kgiAE/ HARY) &KL
7=, (B3, 60, 77)

BN ZEREBRIE, 0.5%L B GRAIIWCRIB IS E DR N A LIV 2
EMG AREBRIZEIT HNOAELZ fEHRIEEE & 1 C0.25% (125 mg/kg{AEH/HH
W) LML=,

@ 4BEREEHEER (Sv ) <SEBEH>
7w b (F344 %, e, 5VUEE) 12 BHA (AR % 4 BFEEEE S (2%(1,000
mg/kg RE/HFAY)) L. BB EhE S iz,
Z DR, REHINOA B RR PR T EEOA BB Bz, fER D
5 (Oesophageal orifice) {UT DI H EEE AU IXE L ORIV, FTo,
AR DL ORI & OB CIx, B BEAEERZ G4, ARG CIEBRRo
WENZELNT-, (B3, 60)

B 1 HEOHEBRTHL Z b, ZEEEL LT,
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® 4BEEEEHEHER (Sv b <SEBEH">

Z v b (F344 %, 15 PURE) 12 BHA % 4 #EEATHS- (0. 0.5, 1 X% 2%(0.
350 . 710 XiX 1,400 mg/kg {RE/HAHY)) L. #BRASEM Sz, FEBRIE T O 24
REFEIRTIZ, BrdU 2% 59 272 DIREEI =R 7% 7 v MIEE LTz, BiFICE
BRI, DNA ~H VW IAE N7 BrdU OfEsiikaomtic K- CRHl L
72 B R 1 mm %472 0 OIS OO ES (%R a8 0 3 1 (B
&, PREREAL, ATELEHAEE) (2 oW CHIE L,

ZORER, RIH BT HIBERIRZ OB DR E E O R EARAFHI 72 B INE ONAE
RO BE N BN, (BHR 3)

® 10:@8MEEEEEHRER (Sv k) <SZFEH>

T b GRFE. MR OVEECRE) 12 BHA % 10 EREE# S (0 XE 500~600
mg/kg KE/H(LDso @ 1/5 EFHY)) L. RAERNFEhE 7=,

ZORER, BEREDK TR O, IMFEER, BFT7—E, ~AF o F—E Kk
Wa Y v X7 7 —BOIEREDIK IR bV, SHIREE & bl U<, gD U A EE
BOJD NI, IFEDOEREILA IR T, KRN OERE O/ AR A C
L, BHICEE LB IA N o T, (B 26)

@ 3HhARMBZEEERR (S k) <SZFEH>

7w b (SD &, HE30PE) |2 BHA % 3 7 HEEHRE (1%) L. #ABRSEhE <
Mz, BHRETRITIE, B 66%|IZHIE OB, 26%IZFLIANEN, 6%IZh3A
I DITZ, BEGRETIE, 153872 DNA 6% LTV 5 R OIS ORI R
D 11fEFLLETH T,

ORIV CBHAZ IR D&% 5 Lz & 2 A, REFHRE L0 LRG0 BN
HETHY . DADTRGRR O RS CIE12/18612, IBEFRG-TIX220612 4 H i,

(2160)

3O AREREEERER (v b AR <SZFBER">
7w & (Wistar &, 10 VG, JffiEo 2/3 2550980 (2 BHA ZiEEER G (2%)
L& Z A, AiIEORERITARICES T LZ, DAL 3 MARIZHID THA LI
oo AREIEINHI LA HivZe s> e, B UIERE L TR W B ORIE Tld—
IR A DI DI T o T2h3, HROE U Ik L /=B O Ri1HE Tk
JEENA BV, ATEMEIHATIE L, BE LI/ MEERA LNz, £, 10 4
B TCITBERA Hiv, B2 m A LA ) HEE b A bivlz, 51T, FHuzkn

“ FREROFEIN AR Z &nn . BEGRL Lz,

5 BERORMAFYIRZ LD BEGHL LI,

46 1 ﬂﬂ%@%ﬁ%ﬁf&)é z &73‘%\ ZS%%*’I’& l/f:o

41 B DIHRZ YR L8 CTh 0 . il B s Z Lnh, BEERE L
7o
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TISADI DI, DSAKBRIZ T B BRI OV SR MR DIV D3, S L
imfﬂ/) 710

) K ONERARER A~ DM A DI & A BT, TERECRIIE, U > Bk O~ 7 1
77—V ORME TR~ ORI S 2 B, OB TOREITIER ThoTo, (B
60)

O 24 BMEEEEMRER (Sv k) <SFEH>

7w~ (F3445%, HE10DL) (CBHAZ 24 ENEEER G (2%, <L > MEgh L7z,
F72. BT v b (F3445%., HE2000) (224 A BHAIREfAE 2 #AE L, D% BHA
IR 2 T2 MG ET L. BHAIE < BIC L 28280 E 2 T~

24 GREORTE Tlid, EEOIERAR G, FRCIRE & OB iz T
EThHoT,

L L7y 5, BHAD2458 W4 544 (2 7238 M B NINfRLEL 2 A6 L 7-8h) CIIsE Rt
TRAFITIC Z < B DAEE A I BT,

Q4R GREORTIB ICIL, RN OFLEAER A BN, 6O RIZiE, &
J& R Rz D F 05 K OV COHEBIFAE QN ZE AR O F 5 ~D R8I K 5 R
RN A LI, KEEA JE & OGS NI 2PEORIE S A LTz,

Be5A KT LB Tl e OSFLEAIE 352 TVE R L7223, SSEHfa o ™5
HIEI T e 53 Cilkee L T, A L7728 5 B3l CRLEEEN A bz, =
OFECTHRIE, FEESHIEO RIS O AT A D72 -T2, (BE60)

@ 32:@MEEEERER (Sv k) <SZFEH>
7 v b~ (Wistar &, 1 10 PL/EE) (2 BHA (F3K) % 32 BFNEEEE S (1 1T 2%)
L. SRERDSENE ST,
BHA 2555 CREHIPIHIOIENZ, B B CRAE B OIRE &K OV ER
FLIANE A BT,
2% GHETH- LI NEGIL, BT OREBFH DI, TH ORZEITHERT
R T o Tz, RENTIL, EHELE ) @ALN A BTz, AFRGHETIE, AIHED
FEABEFET 100% T o7z, FLEENEFRZIE 4 6] G 20%) THHE FRE~T

TR LT,
1% 5RETIE, BIEICHE—XIEEOR ) — 7RG A H v, FLEEIEO I 4E
PE1Z40% ThH o7~

PERWE D 2R GO E I+ —FGIIRRII A b o T, (BHR60)

@ 1~4BRERSHEHER (NLARF—) <SEEH>
NBAL— (YT ra—= T TEEAH) 12 BHA (2-BHA, 3-BHA 3U3H]

8 1 HEORBR TH L Z b, EEEHE L,

19 FRER D BRI~ OB E Croi S TR Y | KE 1kg 24729 @ BHA ERENRHTH S
Enn, ZEERE LTz,

0 RROFMIAATH Y, 1 BRORRTHS = Enb, BEERE L,
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K5l BHA(B-BHA 98%. 2-BHA2%)) % 1~4 HEARNEEERS (0 XX 1%) Li=&Z
4. 3-BHA KOS BHA B¢ 5EEORTHEREOEZ DS, 2-BHA e 58E 10 &
TLCEBY, EETH-7-, EMH61)

@ 16 BRERESEUERER (\LRE—) <SEBH'>

INEAB— (VT rT—7 . 7l #E26~32 YR 1 2-BHA, 3-BHA
THFESR BHA % 16 EMREER S (1%(1,200 mg/kg 8/ HFHY)) L, RBRE
it <A77,

BeHBAE 1 H~16 8% (7 RER) 12 3ILT S FIIMER A — N7 V4T F
7 4 —RAEICHE LT,

2-BHA # 5 TIE, #5- 4 EURERTE R CEE OB A b, #5- 16 1
BT BEE L 700 | AFAES DTz,

3-BHA K OMIFEH BHA 586 Cld, &5 1 BELARERT B RE SR 22 H AL,
B 4 BRI B EE L 700 | AR TR U7, FLEAIEI RS- 16 %10
HLEE L7257, 2-BHA, 3-BHA LU BHA OV i & OFLEAE %
i+ 58, 3-BHA KO BHA 12 X AT AISHI2R & DR H 0 . F1-H
k55 BHA OB L LTSBHAICK D b D TH o7, (BIR3)

@ 20 BAERSEERER (\LREF—) <BEEH?>
INBAK— (FFEAREA, 1500) (CBHAZ20MREER S (1%) L7z, £DH H3
VEIZ RS T 2 O v TR LT,
BHAB S REREHIMOMHI N2 ST, A, F RWE ZFE- 7R L
R DRE DI B ATz, 2B CHEE DB B A, 60%( 2 IZFLIAIEDIFRE § A 5
Tz, HiIE ORISR OIRIE3ME Th o 7o, MOFRE TIEZEkITA B Zen
o7z, (ZHE60)

5~7 B SEMHR (VX)) <SZFEH>

UHX (Za—T—F 2 NAER, WK OVCEAR) (2 BHA % 5~7 HI[H5EH]
RO 1 gt/H) L, BRBRPERES N,

Na OFRFHEIEAS 10 512, K OFEIAS 20%800 L7, fISMNEOBEOIK Rz &
o TIHEH Na JREOZFE LWLz, #5546 6 H%IZiiiE K i3s5-m10
FPEITIR T U, B O KB T L, Na 2T EH Uiz, Do K LT Na
BEOZET, BEHEIVEEIY, ZORETRE CH-7-, BHA IXEHIE
PR LT vREER o T, BB EE CIIERIRE OZER A 51, Na LT K o
REBHE LTV RAT v ORPYRIEOENIA A Bz, (B 26, 78)

51 1 HEDRBR CH D Z &b, BEEE L L,
2 1 HEOWMERTH L Z &b, ZEEEL LT,
31 HEOHMERTH L Z &b, ZEEEL L,
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@ 28 AR5 EMRER (BILEY b)) <SEEHY>
ELEy b (R, MR OVCHECRIA) I BHA % 28 HEs&fR 0#E (0 XX
1,000 mg/kg KE/H) Li=& Z A, BICHIBZE(LIZA Lo T2, (B 61)

® 85 BfEfREEMRER (YL) <SEBEH >

P (B=7 AW, M8 TEEE) |2 BHA % 1 8[IC 5 0T 4 MRk 0%
5. (0, 125 XX 500 mg/kg RE/H ., o — IR L. TOBKEGEE DL
TRb 85 HREPEG- L T, ABRMIENE ST,

ZOREF, —REE K QUM AL IR A 23 TR G B L 7= 8 3 A D
T, BTN L S A AL o 1o, B2 BhE U 7o B R AU b D A L7
o7z, 500 mglkg AE/ A HEHZ B TRIERN O R R O B 04y
ZUEH (mitoticindex) DA E7 FH- (1.942) DT, HRERE THSICIX,
FERE B\ TS OMT BRI L2 (125 X500 mg/kg (AE/ H #5450 8
I[ZHIREET 2.64 + 0.26%., 2.89+0.39%., 2.19+0.11%), (B 3)

(2) S5v rOEIBIZXT 5 BHA OEEDRLEMEIZBEY S ER
@ 1. 2 XT 4 BETRESHEHR (S b)) <BSEEH6>

Z v (Wistar Han/BGA., i) (< BHA Z 1. 2 X% 4 BHEEEEES (2%) L
7o XBRHZIL, B5RE L FEO BHA SRR 5 2 77,

1 BB GEE T, BB ARSI C R OB G DN OB R M OSE A LREAS 22 5
Mize 2 MOV 4 BB GRETIE, BN OSEAAE D EREREANE L7273, fthoFT A
IFRE Ch o7z, WEEIL, BERRROMER CE Uz, BHA S NAE 2 156095 4
R ORESIR 25T 25 & 1 BB GRECAR LN R OB OSREE ORI
FERITIHR L, BEFHRIZIW T I < DR MR AL OB K OV 4 B MR oo 4 Hap:
(LRSI TH T,

2 KON 4 R GHECALNTERIE, 4 B OREBIRCEHmIZEIE LT,

BOFERICBNT, Ty b () ICBHA & 1, 2. 4. 8, 16 XJI 32 HIF5fihlee
O#e5 (1 ghkg (RE/H, PEAEAERIAR) Lo, BIE O kX, FICEER X 0 iEr
TH U7,

1 HS- ORI ICEEORIE, #3753 ERIRE R O R HOHEMMN I Sz,
2 H GO/ E I3 O OSEACIEL N SR 2D & A s
BT,

4 K N8 HIf G- ClE, EROBERITEE Lo 723, 4 G- T B NZHEN
L TWeAAR7DRIT 8 A5 Tlid e 72 o T,

16 X% 32 Hf#EG- Tl BiE OWPEGRZITEE L T\b L) IcAH bz, (&
fF 61)

s RBROTEHNTHTH L Z &0 b, BEERE LT,
5 WEE RGN 1N 5 I Cho7Z &b, BEERE LT,
6 1 HEOMERTH L Z &b, ZEEEL LT,
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@ 90 HEITEEMHER (Sv M)

F1REERE LT, 7y b (Wistar 5B, HEREX 10 PU/EE) 12 BHA (f5&af2) % 90
HFEEEE G- (0. 0.125, 0.5 X 32%(0. #962.5, 250 XiX 1,000 mg/kg A/ HFH
WET)) Lz, 2%BEHEEORIEIZIE. AL b LT, HEHO ERERERE &
HiZ MMEE&UEM;?L»@:@MM% BTz, 0.6%BEHGRHETIX, 2% HG5RET E
BB CIZ 72 o 72y, 2D DIRENA B, 0.125% % 5RETH, BERRAL L
TH LI,

BIORE (Wistar &, HERES 5 D) (2 BHA 90 HIFREER G (2%) L. £k
4 B OIEHE AR 2 7% 7=, [EHEHARAA I, B E (OB 20l A WIE & O P2EE Oits
R F BT,

FH2ERE LT, 7y b (Wistar, MERES 20 PL/RE) (2 BHA % 90 H[HREH5-

(0.025. 0.125 % 2%(#9 12.5, 62.5 X% 1,000 mg/kg AE/ HAHY), #FAEAERIC
W) Uiz, BeGBAAE 90 ARICARE 10 IEARA L, 7%V OB XeE R gtk
L. 4 33 8 I oEEIE 25T 7o, 2% 5 REOTE R, B S aidink,

(2 3 BNZFLEEREIZ R 2 BT, FESEE O BHA % W =ikt LT, AR
DIRIN I FIFI IR E STV, 0.125%LL FRERECIE. BT ICRZAIRA bR
Mol

[ ARERCIE, 4 B OEHEHIR%IC 2%% 5 REOME 1/10 B2 AT E KGRI O
R B, 8 M OEIE IR I TMERER 1 BRI OIRE D BT,

INHOFRBONT OB TY, BEICEMITIA LN DT,

JECFA 1%, ARBRICHIT 2 & (Level causing no toxicological effect) %
0.125% (62.5 mg/kg IREE/H) ¥ L7,

ANS U, 2 1 RBRICEVCE BHA 28 5 REORT BRI SRR 2 B i
=2, F1RBRICET S LOEL % 62.5 mg/kg RE/H L L7z, /-, &6
2 BRI\ T 2% BEGHE AT EASEOMRIE R N 22 DTz 2 Evs | 3 2 ilBRicEs
I7 5 NOAEL % 62.5 mg/kg {RE Ll L7z, (M3, 61, 79)

BWEERERIT, 1 ARV C BHA 2858 ORT BRI B 2 5
Nz Enn, 51 3BRICKIT 5 LOAEL %) 62.5 mg/kg K8/ H &M L1z,

2 FBRIZBWTIE, 2% B 5 HEORT BRI BN A D=2 End, 5 2 BRI

BT 5 NOAEL %% 62.5 mg/kg A8/ H & HWr L7=,

@ 13 EMIEEEUHER (Tv k) (2 <SEBERS>
7 v b (F344 %, #E, VEECRB) (2 BHA % 13 BFE#% 5 (0, 0.1, 0.25, 0.5
XX 2%, BaARAED L7,
2% GHETIL, 1 ZDOEGHERL O L 0 B RN OMAEINES D72 < )

57 2R 3 ICEEHEN TWAIRE 1 kg 4720 D&
58 FABR D B~ OUSIEE TR SN TR Y, KE 1 ke %729 © BHA BERENRHATH 5
ZEnn, BEEEE LT,

62



BRAE TIREIZIX 2% 5-8ED a1l BB R b3 A B LTz, 3H BT I 2 v D
ERR OB BRI TAH 53, NOEL 1Z 0.25% CTdh > 7=, 2% 5-HED I H
Rt Gk S PN VPNV g Wil
#4513 iﬁﬁaﬁ%}éaz BHA ZRIEL | HERIIEBI A FGEE 2 & eI T
L, 1 B %Efﬁ%kﬂﬁ«’%ﬁi IR e o 7o, BERINEREND 9 PﬂF‘%ﬁEfﬁ z
2%&5%1‘@*5&%@% IFEFIZR-T2, (B 61)

@ 13 BRMEEEEHE Sy k) b

7w~ (F344%. HEBUUEE) (ZBHA (MK Z 13RS (0. 0.1, 0.25,
0.5X132%(0, 50, 125, 2503i%1,000 mg/kg{AE/HFHY)) L7,

2% HREZINT, B LUMEEBIINHINA btz £z, RBEGHORTE LK
(ZHIEME AL 3 T B, 2 S OB IR B OIRE K OSSR T 7 ~0
H#8%5E (downward proliferation) 7357z, A{VAEICINZ T, ERZFLEA (papillae)
KO ERZR (rete pegs) DR HABNTZA, BiIE OHEITER THo7-, kR
I3, 0.6% B HHEZ IV T GBAAR9 H 2 IZIF2.5(512, 2% % GHEZIV Tl 5.5
4H91 H IR IZI5.3(% 278 o 70, BERT 1THERIEIIL, %ﬁ%ﬁ%iré@ 2EGRRZRBNT
T TER TR S 7208, KRRAORIEIL L D BT, H5&K TRV THLE]
BRXT,

BROBHRERERE LT, 7 v MCOBHAZ3HIREHR G (2%) L, ZO%EL
ikl 21220 H # 5., XIZ@BHA% 67 H 1B S- (2%) L Z D% FEbEE 970 A
PG L, BiE 2R Uiz, W& GREORTE ITHRFEIIZIEESR T, 6 ARG
X ERO T HENDEA OGN, Ll 2%BHA7§21275>H G- L7213 H 2
WA B 5 U727 » b o2filix, aiBICRE EEERA LI, EOMOEMIZI
TR CREND K0T, mVHETEROIBERHETES A BT, (ZH60)

ANS/ZUE, 0.5%LL B GRECRIB SRR A LT Eh . ARBRIZE
1T ZNOAELZfABHRIIREE & L C0.25% (125 mg/kg{AE/ BFHY) LWL, (&
FE3)

BN EZERERIL. 0.5% L ERGEE TN A LN Z E G, ARBRIZHIT
HNOAEL%A 125 mg/kgREH/ H &l L7,

® 6. 12X 15 MAMREEEHE (Sv k) <SEEHH>

Z v b GRHE. MEBI R OWEECREA) (2 BHA % 6, 12 X% 15 /A MREFR5- (2%,
ACAEZEA ) LTz, £ D1, 2 X 7 2 HREIOBEEIAR 2 5% T 788 & 3T 72 OB
BRRE LTz,

FERR PR, EPTEE O RIE, BRI 5 KRB ERORTHE L OWRE IR
(BB DT ORTE K OWRE 2%t L CEEfE Lf:o IR 2 A IE S S A WE
N DI, FHCEERG O A BT,

12 D HB#5-CliE, 3/10 BlowT B R B IR RMERIER A A H i1, 4/10 DR

9 1 HEOWMERTH L Z &b, ZEEEL L,
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BRI R IR BIERS I D ITe, TRAED X A 77 LRI, AifE DF 72 5 5EIC
BOWTHIREETH- T2,

12 22 AR OEGAZIZ 2 DA B OEEIR A2 %0 7256, REEOWRAIXITIZES
(ZYHR L7223, BiEB DM o B ORI 3557 LTz,

15 P ABOEG%IZ T A MOEHEIR 23500 7-5G . IRE7 Rk, FLIANE,
BRI OMZEERGE (ABBRSIE Tl AR E CIdRE L TWVedodz,) &
ST-RTE O IXIZFZRITHR L, (B 61)

(3) BIzxtd 5 TBHQ DEE(ZRT 245
D 4BERBEEHERER (Sy )
T b GREE. MR OVEEARR) 12 TBHQ % B UIRTE OB A S 1 E'—4
—WVE T o D HEEE Na OG- AT, 4 HERRE 2%) L7,
TBHQ B G5HETIX, 71E ORIEEE & O RSO RSO JEE A 2 S 17z,
TBHQ & #ififf# Na ORI G-8FCld, ATHRIROE S 1%, TBHQ B, #ifiHi2 Na
B 30 BB 10 f5 LA RISHEN U7z, RS R OVRIELS SR OREED AR 73 72 1
M7= HIEOIEELC B4 % 828 T BrdU ORGSR OB 2 E-> Tz, (B 10)

@ 20EMEREEMHER (WNLARE—)
INAAL— (hnFE, PRI OVEECARB) 12 TBHQ % 20 #BEEREEE G- (0.5%) L
77
ZOfiF, TBHQ %52 X 581H. IRE MO IS T DIEBTER U RS R 2R
A CT, B LSRRI WO TSRO A D o7z, (B 10)

(4) ENAEICEET HIBEFRXITHIHER
BEENODFED AAEVE S DFED ANEITKT % BHA KO TBHQ DRt E S 3451

VERZEnFhn# 32 KON 33 1R LT,
BHA K O'TBHQ & 2, X IHEWER 2~ i R cdh -7,
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7232 BHA O3 M3 D2 S TR

B | RSAEE BHA 0f5 g e | s
GES
~ U ARV @ELyE | R 5(0.03, 0.06 | AiEEE i) 67
(ICR/Ha | &0 (1 mg/PL/[A], | mmol/g &k}
K M | 2EAE, 4 R (B 558 HREIH IR
5.3 B E0)a
~ A AFNT VAR 7 |2 ERREER5(300, | FETHK P 67
(CF1 — VEERYE - 28] | 1,000, 3,000, 6,000 Ty
Fo WD | VR ERE | ppm) plearid I
(i 5= O A
TREFRORT R,
7 v b | NAFIL-N-= b | 32 EMREF50.5%) | BiH & O it 65
(F344%., | u-N=+rua V77 | (%5 1 #@E#%H)5)a HOMNA GIEL2)
1) =Y (MNNQ) : ¥ )
[\ 5 il 4% 0 & 5
(150 mg/kg A H)
7 v M| NAFL=Fn Y| 32 BAEREERS502%) | §iEO3LHE f&s
(FH#HA| 7L 7MNU) : 8 | GEi&EG5%M»5) fE, 23 A (FLuAfE,
BH) e % 520 mg/kg D3 A)
{KEE, 2[alAE, 48
i)
Z w b | MNU : 4 5 | 32 @R 502%) | BiEO»NA et 61
(7N (B h51%)a K OVFLEEfE
i) FEE D FLEE fieite
JiE, FLEFCIR
KONk
AL
7 v b|12-VAFNE KT | 36 BEMREA5(0.5%) | fEEH A WAL 65
(F344 %, | ¥ (DMH) : 2 F | Gk G- 1 %
1) % 5-(20 mg/kg 1K | H)a
1 [aAE, 4 3
7 v M| N=F-Nt Ke | 29 AR 502%) | AFigo&E | i 65
(F344 %, | ¥ v =F )= b nu | (k& 5% 1 @82 | . R | GEERRO
1) V7 I (EHEN) : | H) iy B OHF
2 [ EKOK B 5 HRE A A)
(0.1%)
7 v | NTFN-NG b | 3AERERE2%) 52y asicy et 65
(F344 %, | Faxo 7 F )= | (ki b544)a k. FLEA (FLEANE,
1) = A i, 2A3A DA
(BBN) : 4 Mk
$:50.05%)
BBN : 28Uk | 22 BEFEEEE 505, | BEREOIER it
#:540.05%) 1. 2%) %, FLBH GEFZRR
(B 5%)a fE, A3
7wk MNU : fEFENES- | 32 WMIREEE 5-(2%) | Bk fieite
CRFEAR | (20 mg/kg R, 2 | (i&BeG%5)r %, FLEA GEFEZ K.
) 148, 4 ) fE, A FLEANE)
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i)

[/, 4 )

Z v b | BBN : 4 #E#5 | 32 MR G5Q2%) | BEEAS A, it 61
(N (BB 5% 5)a JLEEME,
) SRR S ARG
B AR

Z v M| 712- AF N | 33 BRI E5(1%) | AIEE il 65
SD #. | X@7 v Ity | (5 1% H)e
i) (DMBA) : 5% M

#:50.25 mg/kg &

)
Z » b | EHEN: 2 8f#oK | 29 BEREER 52%) | & ik o 7| B8 L 65
(F344 %, | #5(0.1%) (B 515 1 R | JE, IR A
1) B)a
Z » b | MNU : jGeN#& 5 | 32 BEHREER 5(2%) | FURIROMR | 87 L 65
(% % A | (20 mg/kg IKE, 2 | G540 5)a fE, RS A

a : BN AMEE O35 BHA OF5-RHY
b : DEN & 50> 3 %Ik LT~
c : 5 GST B iR
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# 33 TBHQ D3N AR A4 X ER

By | ESAMEME | TBHQORY e | | s
v b DMBA : J##il#k 0 | 51 A [ IR 65 & 5 | FLARES e 20
(SD %, | #5(6G0mgkg & | (0.8%)
it 20 P/ | H/H) 5 1A% D) | BEKORT | R L
#) H ONEES
7k CAF =m0 8525, JF RS EAifil 20
(SD%&. | 73 o (FHRse 75. 225 mg/kg {AHE)

10 P&/ | Na(125 mglkg & | (& 5E#%)a
FH)EIAFALT
(1,000 mg/kg &
) % SRR O B
5)
Z v bk BBN : 4 EZ0OK | 36 WEREEEK 52%) | BEbtoFLEE et 10, 20
(F344/Du | $5-(0.05%) (e H-1%)e PROUFAEER
Irj R, I MR
20 IY/E) REREAS A | BB L
XL EAE
Z v b | BBN:4 BBk | 32 ¥ [ & £ ¥ 5 | BEbrowleE fiEite 10, 20
(F344 5%, | 5(0.05%) (TBHQ HJf 0.8%. | HEXIEfEE
1 20 pT/ BHA X% BHT & o | Bafnk
) P T4 0.4%) WEREAS AU | B L
(Bef)e 133 S
Z w b | MNNG : H[a|E[a] | 36 HEEATE5-(1%) | FEESA i) 20
(F344 . | #0fHIF 0 #5-(100 | G hb-3 A D)a
1 20 P/ | mg/kg fAH)
)
EHEN : Hi[a]Hi[a]
g il % 11 4% 5-(750
mg/kg AE)
NAF LRI
—havyrIv 2
[\ 2 F # 5-0.5
mg/kg AE)
DMH : 4 [Alfz %
0 melkg PR EOTIE |
SIS e
OV
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bk oBh L [F BIEDHLIA et

Wz, MNUTTFL= RE TG
e Y7 Ivk 4 R M
T 3 AR K B 5 ONFLEAME,
0.1% L., =Dk AT OFLIA
MNER(@Q-b Fax i

vE V)= e
V7% 2
AR$EE(0.1%)

a : FENANMWE OBEIZxT % BHA O 5-ReH

(5) BRFERVEGCTRERICET H5R

BHA O#5%D~ T AL T7 v NORIZIBWT, JAVEFF -8 vTF AT
=7 —8, ZRFV RN RT—B, W73 -OAFNV T AT =7 —BEOR
FIEWO EF Voo BRFENECTZE WY MRS S, (B 3, 26, 61, 67)

F7-.TBHQ {25\ T b [RRICEERFHEOHR LN H Y (B 20) .BHA X U'TBHQ

DEERFHFED A F) = X LIZHOWTUE, fRE LR O sl & 2 Hil LA 2Rl
51| (Antioxidant Responsive Element (ARE)) ~DH#xE[K¥- Nrf2 (Nuclear factor
erythroid 2 related factor 2) DOFfEEZ I LI BIn T OERBEHEIZ L 5 L ffiE ST
W5, (3, 80) TBHQ (2B L T, invivo XU in vitro DB CHEFIERALIK
FZHA (AhR) 24 L CHERE (- b7 n—L4pdb0, INAFH S F T AT =
Z—+%. UDP- 7/1/7 = ‘/ﬁ?z NTURT7 27 —E%) OFERLLNT (B 20,
81) 75, TBHQ OFRFHEIZ AhR IIBE- L T\t owmE b H 5, (B 20)

(6) HHREIEICREY HHIR
BHA Oz C SWTHEEORBRNERmM S TS (K 34), TH 6 DRERD
5. BHA [Fflamt 2 L, X b= U TIEMEOE K OVEM SRR OFEN 1
RERLEZ N, (B 3)
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# 34 BHA Ozt B4 % albR

EAR L=
e

il L 7=l

e S

BHA

b hHkER
(BZfE#ERE N, 5/
YA M AT YA b RE
SRR

B U 7= i 2 SRR E NI S =23, ME— Bt
HEZHEEF L CWA 7 7F /A N TIT I BN TS
THol,

BHA

[ == = T L )
(U937

BHA & 0.75 mM Cilamt:zifg L, A/ S—ED
e, OBREN OWI b, X har R U 7 ORERE
B, 2 b KU TOREEMOK T TRNCX 7 LAY — A
BT COUMA AR L= 2 L5, b NEERM: A AR
(U937 DMMAFEIL T A b — 3 AFRIKICESE LT\ 5% & HE

=3
o

BHA

LR SRR (Vero #
Jie)

D BHA T3 b= R 7HEREN 2 L, BHA 2
ENERETBIcoNT, VY —A S hary RITENR
MR ER (T 2 F o7 4 7 A NOBERE L E LT, T
R b — 2 ZADOFFEITHAT U CRIFABEFEAE DR AT i 72 5l
NBEENT-Z &5, BHA O EKIFHEDOVERITH
fadtEER CH 0 . D oMIBEIEIMHEIER O X 5 TH -
7

BHA.
TBHQ.
BHA-
OH.

7 MM

B RHEAEANHIASENR 2 BTz, 2 b2y KU 7 ORI
HINZ: 5N T-(BHA-OH (23Tl & BEZE 72 FEL AN 2
BERINT)Z 200, HRONIR A BB /) L& %
LIV,

BHA,
BHT

b b aiEsEEk M A iR
(HL-60).
(N = R s )
(HSC-2)

BHA B2 O BHT & OPFHIC & - THIBEFEMED R &
L. BHT & OO TIE L VBE CTh o7, REROMEMD,
X7 VA Y — A DNA Wik, ~> T A—"—FF
R A LS —E mRNA BTN A 3—F 3, 8
KON 9 IEHAL THRED Bz, AWFFEIZIBWV T BHA 1T
BHT & OfFHIC Lo THIREME R O R b — o ZF53E R
F & LT VmMERZRIEHT 5 Z LSz,

4 513, BHA KO BHT OO X 258y vl s &
TR =3 ADFEFHIZ BHA 7= /XTI E
BHT X% BHT 7 =/ &3 /L7 2 VORI H R
T 5 BOSH RN X B ATREME B 5 Lk T 5,

BHA

~ U A KE A KRR R
(1L929)

BHA OiEMREFEFEEIENEIC OV T, 1929 #ifd I &
ay N T EHREREREAREED R E SR VY
xS —BIEME OB E KIS K o THARTZRE R,
BHA [ WEMMFEHIEER 2o & &bz kv KU
T BFAREREREAER 1 OIEMIHERER Y Ry~
F—BIEMEDOEREAT D Z LD, ML L5
JRMREMES R STz,

(7) ROWEAERICEY %R

BHA ONGWMRIERICEIT 287423 35 |k LTz, In vitro TlX, = A hu X
HERSUIHLT v Ra 7 AERDR A BIVZD, in vivo DiBR ClIfi= A ba 7 Ak
HABIHBINT,
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# 35 BHA O/ MRIERH

F

I L7z
oL

in
vitro

b REL
AUE SR
it

(MCF-7)

HRE, 17p-= A b7 VA —/L(Ex) 1 BHA (2 X~ T L
7oo BOHMIEESE 2 /R TIREITZ 24 30 pmol/L 2Ot 50
umol/L. Th -7z, BHA OIEH DR S (Ee A AHEHGE % 7~k
TIRME 2 BHA OFRE TR L7=%515(%)1E.0.00006% ThH - 7=,
BHA O RHRHEFEOREEL, E2 @ 66.8% Tdh -7, TBHQ
TR L7227 o T,

F 72, E2(100 pmol/L) & [A££IZ, BHAGO pmol/L)iTt h—= A k
07U BIK o (ERO) MO 0 7 AT 0 S WIREI - D3
BEENEIR T RO A ST,

b MEL
AUE SR
it
(MCF-
7)a

T A ka7 U RROMBHTEE 2R Lz,

Ex e OY BHA O KAMRHE 27~ J i EIT, €< 30
pmol/L 250 pmol/L TH 7=, BHA OIEH DR X (Es A3
KMFEEEsE 2~ TR 2 BHA OFRE TR L7ZEE )%,
0.00006% C & -7, BHA O REFHIEE DEFIA X, E2 D 30%
Tholz,

3. 83.

85

= N-TTRVA
JRAS A H
Sk p
(A # 2
t ~ PC-
3)

5a->’t Re7 A AT (50 pmolV/L) (XD 7 > Kurv
L7 S —IEMEARICRT LT BHA I35 HUER 27~ LT, 50%%)
HIRFE(ECs0)1X 7.6 pmol/L THh -7z,

t b ER
RIH I
AR (U2-
OS)p

ERa X OVERB (Zxf L= b7 U4k ERZ R LT,

BHA @ ERa XU ERB (23T 55/ NIRRT 5.9 KO 84
pmol/Ls T -7z, E2 TiE 0.3x106 & 6.6x10% umol/L. TH
o7z, Be OIFHICRT % BHA O%HlitR#k(E2 © ECio 2 BHA
@ EC1o TR L72%fE)1% ERa T 5.2x108 . ERB T 7.7x107 T
boto, F7-. BHA & E2OfE F(ERa T 5 pmol/L, ERB T
100 pmol/L) CiZ, BHA OIERIZAIITH - 7=,

83, 87

B R
A HH SR
i)
(MDA-
kb2)e

0.3~300 pmol/L. OEFHIZFWT, 7T Ka AR Z R &7
Mmolz, ba-vk K7 A MAT 1 (1000 pmol/L) DIF(E
TILREREEOH T » Ra 7 AR Z R Uz, 50%MHERE
(ICs50) 1% 172.5+83.48mM (P4 +HEHERZS) T > 7=,

84

in
VIVO

~ 7 A
(CD-1
H. )

[#5]
18 AR 3 FEEREFF50.75% () 1,125 mg/kg AE/ HAH
)

[R5 5]
SHEMEEGIZE T R 7 Y —AIlL D B2 KO A b
DTN v RSB EER LT,
BHA18 HREBHHZ DA N T VA — /L K= R fa o DOfFE
W 5T K 5 MG & O IR 30~60%K F L=, F7-,
Eo XM= A b o ORiIC X% 3H 5% 2 0 O+ DNA
~OY IABETHE LT,

(5]
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(SD &, | (=X buZ AER) REGAMEC 3 BRI T#5(50, 100, 250
REEE | % 500 mg/kg RE/H ., +Eo)

FONES | (7 FaZl AEH) £85I 10 BRI #5560, 100, 250 X
1) 1% 500 mg/kg (KE/H, 7 A hAF R 70 EUERT AT L)

(55
(=& e AEH) BHA 24 58T 1B Ot X O H &
DIR T RIS 0, Ee ORI X 55 K OWEE B ORI
iz,
(7> Ra P AR B T 7 L
7 v M| [#5] 83
(SD &, | (HERI~WBE IR OV EMW Y 13 B2 2 F Colfilee o
1) 5.0, 10, 100 XIi% 500 mg/kg {AH/H)

[#55]
100 mg/kg A5/ A LA G REOIECHE K VR E) Cligh T 2
NAT B OO BB, FEREORECEEM) CiEH T = %
O URE DR NI BT,
500 mg/kg A5/ H & GEEOME(EEM) CliEH a2 L AT v —/L
BED ERROT ax AREOK TR LI,
100 mg/kg IRE/ A LA E B GRECE, L ORI RO B
PN N R, B M ONRRBR O B BN AN A BT,
500 mg/kg IAREE/ H £ 5L CHREMWICAEROIK T, BB
R (EEBH D M OVELE 0 8E)  DFRIE, F&15 A O AafE I DN
F-OFEEWE R R E SOIEL I NA LI,
a: TA NS VORI EZIT OV T =27 —BRIa - AEA
b : ER IKFHEDN T 7 = T —BiBE 1O ERa X ERB HPLEA 148 A
¢ ARKFHEDONL S 7 = F—PEIE T AEA

(8) RERIEADFE

BHA (ZB8 L T in vitro Tkl D& 2 WM XX 77 =ity 7 7 —8hk
REPLEC & > THRIEINE 232 Z LA ST D, (B 26, 61)

F72. TBHQ I[Z2W i, mvivo D3R (w7 R) TlE, TBHQ DX & 5%IZ
FRORER 3 RI1- DU EE NN, BEREH SR A5 MR D Fe S A I L= 5 RE K OV B B R
ORE DOHINN KON NK FHFVEPE OB OBINNAI: ST, T 6 D5 & iR
%, TBHQ 52 X 5P RIS B 2 bivlz, (B 10)

9. EMZHITIMA
(1) BYEICBEEY SR
2 3 XU 26 12, EHUEIZEE L TEEORB TR SN TV D, Thbo ) bE
BRI TSR Lz, (B3, 26)
2 HORBRIER D B, BHA OROHERSBHEUEIZ S LT 208 9 2B
fami LA DAL TR,

132 4RI, —EHEMRY 7 RO GEBEN I E S, (KR (1 mg
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BHA X, O'BHT) KOVEME (50 mg BHA }O'BHT) 235 (77 t&L) Sz,
FNEH ORI OFERL & SERITIFER#EMES B2 SnZe o7, (BIE3)

112 ANDOfffi e (consecutive patients) (Z-2OUVNT, Bl E % IZES L C BHA
JOYBHT O3y T3l (2%, TV AR NEES, 2 408 EEMIZE
MTHY ., 142 BHA OFH, BID 1475 BHT ORIZEMETH-T-, SREE %
FTTWHEED SIS 2 A%, FUMLAIERNO R FEOBEUCITESER Ch - 72203,
f#H 5 X 10 mg BHA OO 5 21T T2BEICIXBB OFR AL - Lz, At 83
NGB AEIT OV T, BHA O BHT % 7 /L2 —/UZ B%IEEE CIRfE LT- kR %
Ffn LA R, 2 CoRBRICBWCEETH o7, (BR 26)

(2) BAAICET 2EFMHR
BHA Oz LTHBEE BRAFIE Y A7 OBEMN 47 4 2k — ML
IZBW T~ ONT,
ARFTRIZBNT, BRARIEY A7 L BEORFHRNRO BHA EHE OMICHE
7eBE I RN TS SN o Tz, (B 3)
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. FEFREEEIFICE T S

1.

JECFA [Z& 1T 55
1961~1999 HDIZHEEXIRIFEMG L TV 5, BIED ADI (0.5 mgrkg {K5/H) 1% 1989
FICRELTEY, EE THERNZ ADI Z30E LT,

BAREMEIZ DWW T, ZBREMZA L Sz,

FNIMECHONTIE, T v METBICRE LR ADA L 5729121, BHA @ 6~12
A T OIREER - (2%) DU ETH -T2, 0.125%IRANF5-CRHITE [CBEE DR 3 E
U7, 0.1% TIIE o7, IKORBREZFEFMM L& 2 A, BlEIZA bR
AR RO ROEHENMED B LW Sl L=, 72, RSB 5 ZotiE, 7 v &
OFTBICEET 5 BHARE LV b AEICEVIRE TE U, 4 XORBRTIL, 512
K DI L NIRRT,

E MOIRTERZR2NWZ LD, 7 v FORBRERE & MIBREAIT 5 2 & EIARE
PNCEEIN o B3, 7 v NORRERGITIGETHZ LITTERVWEFE 2T, 1986 4
CbER L, TEORBR TOHER SN TS T v MO U5 B R R OR300
b DHWERITEEDE, ADI Z3XET D Z LIFFIRETH 5 L itamftiI 7=,

ADI L, 7 v b OEMFMRER TS b /- #7514 2 (Level causing no  toxicological
effect) @ 0.1% (50.0 mg/kg IRH/HFEY) M2, 0.5 mgkg (AH/H LExE LT, (&
f 60, 61, 88)

2. EU IZ&IT5HEH

BNRFEEES (SCF) X, 1978, 1983 K TN 1989 (2Rl L TV 5, 1989 HDFT
ik, 7> bEHWZ 90 AREFMERERIZIST D R1E OB EES < BIEHED
62.5 mg/kg i/ HICZ 255100 Z@HT5 2 & £727 > M E AW @R
TEON-IEEE D 250 mgkg (KEICZEREL 500 AT 2 L2BE L L
T, HEMIZ ADI % 0.5 mg/kg (REH/H EFRE LT, (B 89)

ANS 7 pUE, B AFENTT —ZICES&, 2011 ECBLFIM E LTo
BHA O 2 M U7~ E{nimtElc oW T, BHA @ in vitro DY AR5
PEIXTEMERFE ORI L 5 RN EO X 5 THh Y, BIEERETE D kL
7o Fio, FEi =2 < OEMEMERRL OFEP AR I, il 2H 7 2890
I H OIIAL, FLIAE N OB AN LN Z EICBE LT, ZORBSTELN TV
AREBRFE RSN S ., SCF 233%E L7- 0.5 mglkg RE/H Z2ET DR UTH 5 &4k L
77

<~ T AKROT v bW EEERER) S, BiE ORI 2% BMDL 1%,
~ 7 ATIE 245 mglkg (RE/H. 7 v N T 115 1Y 83 mglkg R/ H & HEE L7275,
IR ARTE OERITE b U R 7 FHIIZIZEREA 22 &HIEr LT,

7 v N RO AR A TR CIREMIC I D HELE, RN O THE)
~DEENRBIEZE SN, NOAEL & LT 0.1% (100 mgkg &A#E/H) NMEb-, ZD
NOAEL /%, 7 v NS OBk 2 2 50D BMDL OFIPHNTH 5 Z &b,
Z v METE OB ARIZKRTT D BMDLyy & /83— LT\ 5 &K L7-, NOAEL 100
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mg/kg RE/ H I EFAEEL 100 237 L, ADI 2 1.0 mg/kg RE/H & L7z, (B 3.
10)

3. EEIAMERE (IARC) IZHFHEHHE
TN—7" 2B (& MIxF L TIHNANMEN S 5 a2 8 5 (possibly carcinogenic to
humans)®) (2L TW5 (1983 KON 1989 4F) 73, 2003 FEDFHIZRBT, Bk
B ORFTEIZ BHA IZ K> THIGAFEAT 2 A 0 =X AIZE, BTEICBT 2 RV AT
MICAE LT 7 U —F U NOAERNEE L TRV, ZD0%OMIaENE &K OMEERI R
JBLTW5 B 272, BHA OIEMEIUZ L > CEEZRDHERF S, Bl ISR 72 E
BEORIZ DR > T B 2Tz, (90, 91)

60 B 92 )b iEFRE I LT,
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V. BmEEEE

(RNENRERBRIC BT, OS5, BHA IZEMWARNISECMNTI STz, KN
(2B T, BHAY iTBHQ\ TBQ &S, Tz o UUIHRSRIA Sh
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