PR3 041 H 2 4H

Ak - SBFERMRAS BE A B3R

BEHRIN AR 2 f i RE R AI (2 B 9~ 5 A R D\ T

ERR244E 8 A 21 HAHTIEA G5B A R AZ0821516 52 b » CTEAFBHRENL A&
MEEEERICERZROONEZTFILE Rax T =Y — VIR 5 BN
POV T, YEMFHESIZBW CHEEZIT o ERIIIIRO LB TToO THE
LET,


CO189360
テキストボックス
資料２


RS

-~

Gk S 37 IIEY ALl

JFI)LeErOXFLT7=Y—)L

2018%1HA

BEmZEZAEREH - FAHFEMHE



B X

B

O BB DIEIE oottt rean 4
O B R B R B T R E B oo e e et e et e s e e srte e e e sse e et e saeeasteeesessaeaaaes 4
O EBAREZEREH - AHEFEMAEREMRERLE ..o 4
O B ettt 6
I. FHEREARERIIMIDBEEE (...oooooeoeeeeeeee ettt 7
L = = RO 7
2. BTN D HER ..ottt 7
B A ettt 7
TR = OO 7
LI 2 o = E TSSO 7
L -3 -5 = VUSROS URRRRR 7
7. AR IR UMBERIIRIID oottt 7
II. ?r@‘il:{%é%uﬁo)#ﬂig .............................................................................................. 9
 RIIEIEEERER ..ottt 9

(1) T ettt ettt ettt ettt n e aenanes 9
(2) T B ettt 10
I T (5 SO 14
() B B ettt 14
(5) ﬁn%ﬁ% TBHQ DRRIETAEEEER . ..ot 15

BB E R R ettt naes 19

(1) B ettt ettt ettt et et et eneere et et et eneete et enneneas 19
(2] BB ettt ettt ettt eans 20
(8) FBIN ..ottt ettt sttt n s eeannans 21
(4) [TEFET . SUOBETEBID oottt 22
B BB TR R oo 23
4. REETEERER .ottt 34
(1) BHA [ZBIT R ..ottt 34
(2) TBHQ IZBE T BERBR ..ot 34
B B R R B e 34
(1) 180 HEEAMEMHAER (1 X) <BBEH> e 34
(2) 6 MAMBERMEBMEFER (4 X)) et 35
(3) 110 BEEEMEMEER B <SEBEBEH> 35
(4) TBHQIZBET A AMERIERRER ..o 35
6. IBHEEERUFEDVAMERRER ..ottt 38
(1) 104 BREFEDSAMERER (FIR) D e 38
(2) 104 BREFEDAMERER (FR) @ e 39



(3) 96 ERBIHEFERUENSAMRER (Sy ) <SFEH> 40

(4) 104 BEREEFERUVREDSAERER (TUR) e 40
(5) 104 BREFEDAMERER (TUR) Q) e, 41
(6) 104 BREFEDAMERER (TUR) @ e, 42
(7) 104 BREFELSAMRER (TY b)) @ <SEBEH> e 43
(8) 104 BEMFEMNAMRER (T v b)) @ <BEBEH> ., 44
(9) 104 BRFELSAMRER (TYF) ® <SEBEH> e, 44
(10) 3~24 HMhARIENAMRER (T bh) <BSEBER> e, 45
(11) 110 BFENAMRER (T k) <SEBEF> e, 46
(12) 104 BREAFELSAMEFER UNLZRZ =) @D e, 46
(13) 104 BMENAEREE ONLAREZ—) @ <BEEH> e, 47
(14) 1 FEEUHSEERER (1X) <SEBEHD e 48
(15) 15 NARIEHEBTMEIER (4 X)) e 48
(16) TBHQ IZEA3 218 HEEHERUEMAMERER .o 49
T TR A T ER ettt 52
(1) EFEEMEER (T U B) oot 52
(2) 3SHEHREBHMUHER (T Y k) <BEBEBEH> 53
(3) RMDITEMEREANDEE (Y IR) <BEEHD e 53
(4) FEFMEEER (M) ettt 53
(5) HEFMHFER BR) <BEBBED e 53
(6) HAEBMEER (HIL) <BEBBEHD e, 54
(7) TBHQ 2B T DAEERAETIERER ..o 54
8. FDMMEMETRER ...t 56
(1) BIZxd 2 BHA DRI CBIT BaRBR .o 56
(2) v bOHEIBIZ®Y %5 BHA OFZZEORF BT 5 ER ..o 61
(3) BIZxd % TBHQ DFZEITRIT DERER ..o, 64
(4) FEHAMEICRET DIREERIEHNHEIER ..o 64
(5) BRFERVEGFREBEICET DR ..o 68
(6) HARAETEIZBET DENR .ottt 68
(7) R RERRIZRAT DA oo 69
(8) GRIEIRIEANDIEEEE ...t r s eer s 71
T el Y el Y 3 31 OO 71
(1) BEUERUVUT LILE—ITBEIT BENIR oo, 71
(2) BIEITBET BIERIENR .ot 72
. ERRE B T AR ..o 73
1. JECFA [ZEF BEHM.....coooeoeeeeeeeeeeeeeeeeeeeeeeeeeee et 73
2. BUIZEIT BRI ....coooeeeoeeeeeeeeeeeeeeee ettt 73
3. EENAMTHER TARC) I2HFTHEFHE .cccoo e 74



IV B R R T M ..ottt ettt et et e e e et e et eae e eaene 75

% 36 JECFA, EFSA RUBRKRERAREH - AHEFEMRERICE T HESHE

BEEEDEEER ..ottt aes 77
BIHE 1 0 AR B BRI oottt 79
LI et OO 81
BB ettt ettt ettt n st etanaes 83



(BEOREE)

20054 11 A 29 H #EEkiEsErR (1)

20124 8 A 21 H EAFEKED LIFEEREIT R D R ERE AT OV T3
i (EAEIMEE S R2e5 0821 45 16 =) . BURE R OHEZ

20124 8 H 27 H 444 MG EAEZES (EREHHEHH)

20174 2 H 24 H 119 [HIEE) - S SRR S

20174 3 H 24 H %120 [iEE} - Skl iaEa s

20174 4 H 20 B %5121 [AIEE) - Skl P aaEass

20174 12 A 5 H Fer6 i eRzas (i)

20174E 12 6 H 75201841 H4 HET EHENLOER - [HFHROEE

20184 1 H 24 H JEE} - fRIEHEMHESEEN O RN EEEBATBR~WE

(BRZEEZEREEAE)

(2015 4-6 H 30 HX T) (201741 H 6 H£T) (201741 H 7 Hr5)

s #  (ZEERE) g 7 (ZER) e v (ZER)

ek v (RERMAES) Wik . EERME iR - (ZEEAED
IR e (ZERMAEY) fen T H %

=% Hift (ZEEMEY) HH Ok LA P

A L VP53 YEP Y53

Z B O T P v

FTH AHE FIH A FIH A

* 1201247 H 2 HNG

(BERTE2ZERIEH - ANFEMHEREMEERE)
(201749 H 30 HE ) (2017410 A 1 B D)
A R (ER) A R (EER*)

i g (B RARER) e g (EERAREE)

I R AT BOE G AL AR
A TR BiE I R AT
EH EE PR 48— AW TEC HiE
A B+ il ez T EE P R
= R B S A By B
IR - EAR B i s R A
xRk —iE U HEE AR R B
L B xR —0

* 12017410 H 25 A6

(5% 119 HfEH - BAMEZFFEAEREMSEANLE)
JEAR el (AMIHEANROZ S - Z DY HEER)



(% 120 BIIEH - FAHFEFREREMSEALE
FEAR B (ARMEVEANRDOZ S - LMEHESEER)

(% 121 BIIEH - FAHFEFREREMSEALE)
FEAR el (AMEIEAROZE - D HIEEEER)



C

LA CHD [7F e Raxe7=Y—/| (CAS No0.25013-16-5) 2O\ T,
JECFA, EFSA OaMliES:% W\ CR AR AN 2 5205 L 7=,

P AR EBRERR X, EERE (v A Ty b A XKOE B, B (K 5.
WIZLET, 2WEUHW), Blnmtt, Sttt (VALK v ), madEtE (F X
&U%) PBEFEER OFERAME (T A, Ty b NARAF =R X) | BhEssAzE

(v, Ty b, UHF KEKOPL), BITHT 288 (VA Ty b, NLRHK
—, UHF, BEy NEROHL) ICETAREREDORGE TH 5,

B OV TR, 7F e Rerd v 7 =Y —/L (BHA) KOO TH D tert
7F )Lk Fu¥x /o (TBHQ) 3tk R EHEEE2 AT 5 k%z DAV, R &
L THERINTEF ) AEAEMIT L o TEMRRFRFENE Ul 2 LI X DM I &
550 THY ., BHA KO TBHQ Z0RGEMITAAIC L - TCF#ExF'ﬂ & & 72 DB InE T
RITPNWEEZXT-Z L, BHA O—HEEFFAE®E (ADD ZiET 5 Z & IEETH
% &l L7z,

BN PAEZHON TR, BHA 4% 5 U721 > O RTE ISR BT R AT -
YRR 2 O THY . B b & OBIEMERAR &l LTz,

TR S OB EE AR CRled B AV S22 T BT OB L DIENITI, T v
N CIEMERVE B R NS A X CREEHENIINS] M QYRR ZE M ED B o 7o,

AGEFE AR T, BT 2 3 (BERLRFSE SR OB K& I TEI~ DR 137~
DAV, AT A DR -T2,

FERMERBROR R, BIE OHIEEZC LN OB A = R A h & LTS
- HAEV NOAEL 1%, 1 X & V72 15 7> ettt ¢15 S 7z 50 mglkg (&
H/HTH-o7=, 20 NOAEL |[ZZ44%% 100 ZiH L. BHA @ ADI % 0.5 mg/kg {KH
[HEBRE LT,



[. Mt REFERMYIDOBE
1. A%
P LA

2. BURS D4
4 7Fve Raxo 7=y —)L
%4, . Butylated Hydroxyanisole

3. %4
IUPAC
4, : 2(3)-tertbutyl-4-hydroxyanisole (&M 2)

CAS (No. 25013-16-5)
44 : (1,1-Dimethylethyl)-4-methoxyphenol (&R 2)

4. FR
CuHi602 (PR 2)

5. #F=E
180.25 (&P 2)
6. #EER

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

(2-BHA) (3-BHA)
H,C HsC_
o CH, 0
CH;
CH;
CH;
OH OH CH:?H'“'

(2, 3)

7. ERBMRUERRR
TFe RuFky 7 =Y =L (BHA) I3, 1949 FFIZHID THR S NIZHUIRILAITH
%, BHA X, 2-BHA &K} 3-BHA DIEEWHTH 5,
BHA (3, 23Rl ZIH0E Y OFMLAE S 5 A TR & LT



s, ZoEnc, BHtEE (bl NS 2 2 % OVATHELLISKR LT, Piig(k
FISUIBAIEH & LT S0 08, FICEWHERTOEZ I A KO E, inT o,
IS O b2 E< T2 HI Tl S5,

W ClE, EU, KE, BT FE 2RO TR SUIERERR I & L A< fEH
ENTW5D,

HATIL, 1954 FFIZRMINIIMICIEE STV D, £z, i & L TiEES
NTEY ., fkEAREIIAR 1t 24720 150 g LFIEHESN TN D, (B 3~
9)

F£7-. BHA OB TH 5 tert7F /v Fux > (TBHQ) 3. WS ClIELLTR
e L CTEREIN TS, (BIR10, 11)

B, RUT 4TV A MEE AL S RIS E STV D, (B1)

1 BHA, P7F Lk Fexy Mo O v O3 E
2 SPRY 17 AEEAE MBS SR 499 B2 Lo TED LIV EYEE (B 1)



I. REHICRIMEOBE
AFHIIETIX, JECFA, EFSA OFfiE% %2 52, BHA OB T 5 E/ Mm%
FHL7-, F£7=. BHA O TH 5 TBHQ IZHOWTH B/ a2 BH Lz,
FRANEEEREFR N ORI FR 2 Bk 1 ROV 2 1R LT,

1. (RNENREER
(1) ¥R

~ U A3 (Sleddy %, 4 MHlln, K 4~6 IW/RE) 12 BHA ZHERO#S (50 X
500 mg/kg AH) L. (RNEIRESRER FEht STz, - 48 % £ T ik, TR,
Bk, HROWEL YR T BHA RORS (702 1 B OBRERL & )
% HPLC I[Z X > CHIE L7z (HBRAARE) . HRtiE, 500 mg/kg REEG-HEO
FNE LT,

i, AR OV BHA, 702 b UERA AR O A AR 2% 1 1OR
L7z,

500 mg/kg HEBLGAETIE, #5530 R DM, s OBl 2> BHA
PR EIT23, G- 8 FHRITIIME S 7ed o7z, #4530 4314 DI ThE C I mi
HEEN TNV T a ARG ERE D Zvo7o iy, Bh 1~3 Rz Lz,

H &K OWHE BRI S 7z BHA OG-8 52851825 2 1R LT,

B AR OWFE 1213 BHA 23 RIFEZRE LU, &K S ivieno 7z,

Febid% 8 PRI D IR/ B G-8D 52% A ML S 4, 48 IFH TI3K) 76% (BHA0.3+
0.1%, 7V v VAR 72.3 £ 7.6% K OWREET &K 3.0 £ 2.4%) MEULE 7,
BB TG ED 2.3% LIS 2Tz, (B3, 12)

3 AGHIEFIZIWT, JFHIE U CHBREMWREN O NIE 2 U7, SRR ORISR & 722 2855
FEFUIOB D72 TREd T 5.



#F1 ~7RZRIT5H BHA HEREAORRGHZOMIK, gk O%ET BHA, Zv7 o
Feto AR M ORI A AR (ug/g(BHA & L0)
- BEE | HIEMSY B 54 (h)
(mg/kg) = 0.5 1 3 8 24
BHA 29+09 | 1.1+08 ND ND —
A=
50 " 58+24 | 35+0.7 ND ND —
[ ORENN
WAk | 0.3+02 | 06+04 ND ND —
3% BHA | 275+25 227525 156+126 | ND | ND
T a 2.7+
500 " 299+67 | 25.1+99 | 22.8+89 ND
(3 ERNEN 2.2
B ok | 45425 | 08+15 | 02+05 0(')3; ND
BHA 53+36 | 3.3+34 ND ND —
T a
" 8+3. 4.7+1. ND ND —
50 weprags | 1833 7T+1.7
el ek | 1.3+1.1 1.7+1.4 ND ND —
g BHA | 76.6+36.0 31290; 971+256 | ND ND
500 /A= 3.3+
" 20.2+2. 2.3+9. 7+9282 ND
o 0 6 | 52.3+9.3 | 50.7+28 o
AR | 30.3+£16.6 | 3.5+3.1 41+4.9 ND ND
BHA 15+2.6 ND ND ND —
TN e 36.9 +
" 8+17. 2.5+4. ND —
50 mraaik | S88E1T9 1 99 5+4.3
il | 45+1.9 5.8+3.0 6.0+4.8 ND —
T BHA | 456+46 327 é4 f 402+321| ND ND
A= 126.1 132.6 + 287 | 140+
500 | memaps | 9213431 500 74.4 +164 | 243
N 22.8 + 29+ | 16+
AR | 11.7+15.1 914 929.3+27.8 0.9 a7
n=4~6 SEE + B REZE ND : SRR —  RRHREET

£ 92 <~ RITEHITH BHA HEHR O 5% 0OE KOS SEIN S 7- BHA O# 55
(ZxF9 %G (%)

e | G B %I (h)
HH (
mg/kg) 0.5 1 3 8 24 48
o 50 32.0+4.3 | 42.3+16.8 |22.1+56| 13.0+4.5 — —
500 66.9+6.9 | 605+10.3 | 499+8.8|248+53| 45+3.3 | 0.3+0.2
P 50 40.9+116 | 18.0+£129 | 7.9+26 | 1.0+1.4 — —
500 86+1.9 52+24 39+1.3 | 0.6+04 | 0.2+0.1 ND
n=4~6  F¥E + EEFZE ND:0.1%Am — — : JlEwd
(2) vk

10

7wk (SD %, HE 39 I8) (Z[methyl-UCIEE# BHA % HiEFRHRE DS (1.5



mmol/kg AH(270 mg/kg (K5)) L. ENBIERBRFEM S 7z, IR, #, Mgk
TR 0.5, 1. 3, 6, 12, 16, 17, 18, 24, 48, 72, 168 X 1* 240 Wit
FITERI LT,

% < ORI BV TREEHEMET, BRI ORGE & & IR L., &5
% 10~24 K TR & 72 0 | ZOBAREBIEAITH LT,

# 5 48 Iifiit: £ CITIZT T T ORI E 23 PRt S, JRICITERG-ED 41%, 3
1213 53% 3R S 7=, (BFR 3, 13)

Ty b (F344 %, B3 IWEE) (2 14C f5ak BHA ZHERHRE A b (1 gkg (&
) L. AWNEHERBR I Sz, BT A MRS tert 7 F VAR 14C
5% U7z 2-BHA 3T 3-BHA O 4 FHOHEY D 5> LT a5 Lz,

PR, RO A~ORIEAZE 3 1R LT,

Pe % 48 T, BEG-ED 87T~96% M3 R, FMLOWERIZHEH Sz, (B 3)

#3 T v MBS MC ik BHA H[R5RERE 05548 DR 3R OPF PRI (%)

BH5YE WUC AL FR 3 2 aEta

A F U 46.5 29.6 8.3 84.4

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

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

n=3

a: HelE, 2R3 OT7T—2noHEMN LT,

7w b (F344 &, 6 #fin, I3 PU/EE) 12 14C 1255k BHA % H[algslkk 0 (1
glkg (KE) L. AWNEMERBR N Eh Sz, BCix. A F VI tert 7 F LKk
14C gk L72 2-BHA Xid 3-BHA O 4 FEHEOIEY D H HLWT vz b Lz,

5% 2 A7 — /L LT R R OFEERREH A4 TLC 12 K- CTRE L7z BT, BER
TONMKIIRZ L D H 72 B PERFT S ONAE & 520 U7z, EEUESh OffERRIL, Bo %4
KA L OV (- E8A A AVE BT L > T To 72,

PRGOS [FUL U 7= G HE M E OB G-El okt T 2 5G4 IR LT,

[butyl-14CIE##; 2- 3% 3-BHA OHE)H O HBEREERIERITH 92% Th > 72,

2-BHA XU 3-BHA OREHD% < 13, fA1K (2-BHA66%. 3-BHAS3%) Th
7,

2-BHA Z#5-L7-8ORO 8, 2-BHA OV 7 v ABiaa iR O
Wil AR ONC TBHQ ORI A A TH -7, FMEIIIREAD 2-BHA 737
b,

3-BHA =5 L8 OIRO T2 REWIE. 3-BHA OV V7 a U BIaE R TH
0. ZofizbEO TBHQ ORFEIEAIANA LIV, #IZIX, 3-BHA ORZE(LIK
KT a AERAROIE)N DO TBHQ M OV OREEfA AT N diBHA
DHBINTZ, (B8, 14)

11



F4 Ty MIBT D 1UC ik BHA H[RFRHRE 5548 DO IR M OFEP PRt

(%)
BHYE 140 JEERSEAT IR 3 &t
AT L 52.2 + 8.1b 20.7 + 6.9 73.0+6.9
2-BHA N
tert- 7 F IV I 72.2+17.1 19.3+2.5 91.5+4.6
A F LAk 45.6+ 3.9 35.8+3.8 81.3+1.5
3-BHA N
tert-7 F LIk 54.0+ 0.7 382+4.6 92.2+55

n=3 ¥ + [ENEFE
a: BHEICHTAEIE
b : 2 14 DF 3 L4 OEAE A FLHL,

7w MZBT 5 2-BHA KO 3-BHA ORFHNZOWT, FiiE KOS E RS~
DFEB D H DI LT,

S b~ (F344 F%. 1 3 IY/EE) (Z[butyl-14C] X Z[methyl-14ClHE3% 3-BHA % Hi[H]
PR S (1 glkg (RE) L. &5 6 BRI L7-aiH., RELKOENEY
% TLC T L7z, AiE MONRE O LRICHEEREOEWIIA LN oT2,

FoEARBRE LT, 7 v b (F344 %, 1 3 PU/EE) 12 [butyl-14C# L < 1Z[methyl-
LCEERE 3-BHA XiZ[butyl-“CliE#k 2-BHA % Hi[mlFaf#E 045 (1 gkg KHE) L
7= TNENOREE | YERWE O 5T IEE %O 3-BHA % 6 HFIRETES (1%)
LRt L PG L7eo To BRI 0 T T, RN DL BIE O B A~ORE A TAREREE I
B 543", DNA K O'RNA ~OFESITERD Hieh o7, (B 3)

Z v b (SD %, M 3 L) | 4C #55% 3-BHA Z B[RRI 05 (0.11 mmol(0.020
/NT) Uiz, #5524 FFRIZICEREL L 7-ATE . IE L OV D X 7 1 v — A& rEi
L. 37 Y—LHE RIS LT BGHEEE &2 HE LTz,

ATE. BRE R ORI A & U7 a2 d, 14C #2535 3-BHA IR 35 &
ZFh 4 0.07, 0.005 }21X0.006 nmol eq/mg % 77 ETH 1 . HiH OEA S
PERIIRE O 14 15, gD 12 5 Th o7z,

F72. in vitro DFRFRIZFVT, TBQ Xk BHA-0-O % NADPH /% NADH &
G &8 & 25, NADPH it NADH Ok Siur-, BRI T v kOfTE
PO LIZBEITE TN TR T2 2 e b, ZOBUITEEENEST 5 b0
T EENREFRIG EZ 2 BTz, (B 15)

7 v b (F344 &, M, VCECRBH) 12 14C 15 3-BHA ##20#5 (0.01, 0.1, 1
XX 2%) L. B ~OFEAEZTI~-, 14C 15 3-BHA @ 0.01%1%, £ 2.25 mglkg
(REIZHY LT,

5 6 WFfER ORIE OBGNEMIE. BRE. T, Bk gL v mo7,

0. 1% GHEDHIE D & L X7 E~OHAFEERIFRD S T2D3, 1T KT 2% 5T
IFmioTz, 3-BHA ORRAEGHOFTIE DX "7 BE~OFEERIL, HIkN&R G- &

12



g LT, bA o7, (BH3)

Z v~ (Wistar 5. Mt 7 IY/EE) (2 3-BHA Z4HE 6~15 B 0#5- (200,
400 X3 800 mg/kg (RH/H) L. Hei&ies: 3 Reftk DR O i K QMg N
JEVIZoW T, HPLC 12X > T 3-BHA ORZE(UAEL AR ERIE L (EER
S o g 0.10 pg/g. ik 0.03 pg/g. AEYE 0.05 pglg) .

WERARB IR LI,

R EREOIRIEIC 3-BHA 25 S 7228, Z OFREE TS QMg iR L v K
Molz, £, EEGHEOR, Mgk ORI T, e & REEO I (fa
BWIRER) 1L, BB LE—ETh -7 (HgE 12, miFk 60, 575 1.3~1.8),

(%P 3. 16)

# 5 T MIEITDH 3-BHA KEREOHE5-% ORENM) O R O N R+ 3-

BHA OARZ LA U 3-BHA L (uglg)

R HEwE 200 100 300
e ARIAAR 1.61+0.75 2.66 +2.33 1.90 + 1.07
i = 3-BHA 19.6+6.1 33.1+22.3 21.7+11.2
g ARIAAR 0.15+0.05 0.52 +0.36 0.83 +0.40
= 3-BHA 9.54+2.17 30.8+19.2 50.8 + 33.0
B AR 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 %’ﬂ%‘ + PR A RS T 0.10 pg/g. 1fIE 0.03 pglg. A2 0.05 ngl/g

7 v MERNIZ

HA 13, RZA I:{ZIK&U\?@/\{ZIWD ARt

13

}1J % 3-BHA OHEE G ZX 1 1R Lz, B 17)



il
¥
1k ¢
o TBHQ
CH
[ TBQ [ BHA0O
<—
CH, o CHs
0  cHSts o  cuits
l ey e
sk L sr
| I CH, 2 | 1 CH,
TNAF A ATER
\4
TR

(T b, Hil)

1 7 v MERIZEIT % 3-BHA OHEEREREE (B8 17 OZ)

(8) 41X

AX (B —27)VHE, 572 A, M3 5/#) |2 BHA % 7 HREREHE G- (0.03 %
3%) L. ZDO#%[methyl-14CliZi% BHA % Haligen#&S (5 mg eq/kg (KE) L.
i, MK, R, BROEEROMM (BORRDENEET,) OBGHEM:ZHIE
L7,

B A% 48 WFRTE TIT, &5 Lo diE% BHA @ 50~80%03 R 5, 15~
30%NFENBEIL ST,

57 HEOHE, gk O Ok b S 7 eSO 58l x5
HEWERIL, TN 0.16~0.19, 0.3~1.7 X1} 0.02%/g T -7z, (B 3. 18)

(4) E+
fEw7ee b (CBME, 23+5 %, 84) (2 BHA % 10 AR A5 (0.5 mg/kg {&
H/H) L. ARNEIERER M S iz, M3 1 KO8 H o5 4 Kffijig £ T
PRIL, RITHRGBAMA 1, 4 U8 HICHRG. 24 FFHIERIRL . EhR& ST A—F — K

14



OB E DR PRI OV TR BTz,

F 7. BHA OFHaI L O GHIRIFIZT T8 U ROURT X E—/L ARk 08
B (FNF1 500 mg/ N) L, HEERMKOYREZEILL ., RO OFH T KON FEIZ
BT HRHEE N OV THFET LT,

BHA OIffEFEhRE 7 A —2 —%, #5HAER (1 H) KO8 HAIZHIE LT,
MK, MER TR O BHA KO OREIE, HPLC IZ X - THIE L7,

BHA #& 0BEGHREOENRE/ N T A — X —%FK 6 [T LTz,

JRCoO BHA OEIRIL, #5 1 B TlE 52+16%, &5 8 HE TIL 75£12% T
BHolz, TBHQ OEIRIL, #5 1, 4 KO8 HL TENLIL, 74+ 1.8, 105+
3.1% K1V 13.0 £ 3.9% Th-7-, BHA X' TBHQ & HiZ, &5 1 H#% LY 4 XX
8 HORIZAEIZE < M &z,

ZOZEE, B MIBTAET X I FEICERT R OFE X FHEIZ L 5
Dy, SUTRNIZEIT D BHA £ Z20MIHOERIC L Db D EE 2 bz, (B3,
19)

F6 bt MIEBITH BHAL0 AR OB GREOEHE T A — & —

o e 5-H(H)?
INT A—H 7 3
Twz (min) 61+9 56+ 4
AUCo-4n (ng * h/mL) 161 + 44 103 + 49
Crnax (ng/mL) 141+ 25 111 +48
Trmax (min) 58 + 33 80 + 22
CL (mL/min/kg) 47+ 11 61+ 34
Vd (L) 309 + 139 434+ 169

n=6 (1 LTI ST, b9 14100 LEoRED =0T —2 5B LT, )
) + fEURE (RS
a 1 K%5 B OFBE4 I TIMIR 2 BRI L 7=,

(5) K&t TBHQ DFERNBRERER
® Svk
F v~ GRS, MBI OVEECRIA) 1< 4C 1553 TBHQ % HiEH% 55 (15, 48, 92,
383, 380 X% 400 mg/kg RHES) L7z, JREVEZEAR L, SBRHFOKD
VIC, i, A, B A, T ONC B PH, KR K O FHE 2 BRE L 7=,
Fe54% 24 B DR B HRD 55~82.7%ZHE4 92 HEHEMED EIL S A, Fefk
A 7LARIEI R T 55D T8~88%ZHE YT~ D GHEME T o 7=, [FUN S AL7- TS
PED T0~T6%71% OFRFEFLEIRIZAY L, 1~2%2% O 7V 7 a VA RICHYS L
7oo FEITIE, BHRED 2~6%(ZAHY T 2 BEHEE S S vz,

4 PIFTEM S -ploe b &2 AVziRER (BHA 0.5 mgkg REZ R O#KRE) 1IZBWT, 5% DRIC
BHA ¥, O TBHQ DOARZAGIEINI: SN2 o122 L e AR ClIH SR OB ED LA IE L
77

5 RN E LHEER SN D,

6 HEOTHIT., 220 DB TH D,
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92 mg/kg REEGHEOMMKIZ Z <AEDDOHBEHEMED R S 7223, 92 mg/kg &
HEBA &G T EShird -7, (S 20)

7w b GR#E. MBI OVCHCAR]) 12 4C 12 TBHQ % 17 HFEREHEE

(0.029%(5.7 mg eq/kg {AH/ HFH)) L/\ BB EAZ T IT, EE, I OER &
B L7z,

JHFfieR, MR, M OB IR EE 132414 0.06~0.34, 0.09~0.38, 0.06~0.56 }%
100.06~0.37 mg eq/g(BEE) TH -7z, (M 10, 20)

Z v b GR¥EKLOVEECARRH, MEE) ( TBHQ % HEFRHIRE O£ 5 (100, 200, 300
X% 400 mg/kg (REH) L., JREBEGHT 3 B AU G4 6 HIEEE L7,

400 mg/kg REHGHHZBNT, BGRITEBIRRN A LI 08, 2~3 FFEZIC
A8 L7z,

BERERHZIBWT, #&51% 3~4 HREICREEMWE PRI T LIk 2 Th o7z,
B HBD 66%0% OFFAIALE LT, 10%ARM2 O 77 o ek s LT
INE7z, 100 mghkg REEGETIX, RIPPEEENIZIZHRG-EITHEY L7, 200
mg/kg KELL FRGRETIE, BEROK 33% 3R Tlx/a<l . #EhDIEIL ST,

100 mg/kg AREE GHETIE. TBHQ ORZ(MAOPE T 5-E&OR) 12% Th > 7=
D, X0 EHEZREGT 2 SRR T L, 400 mgkg (REE GHETIL2% TH -T2,

il EER BT A SN2 -T2, (BFR 20)

F v b GR#E. MR OVEEAR) (2 TBHQ % FHIRRE# 5 (0.16 X% 0.5%)
L7, 8512 LN 20 D ARKZRIZ 2 BB RZ8I LTz, F£72, MiGE#&5 6, 12,
20 22 H %M ONHIRRIRFLT B Ve BEIR U7, FIRRRR R e P, M O BRI %
BIL, MR OHEZ ElIc— LTz,

512 A% T, mEGEEOREDRIZ IFHED OWBIEAELEYN 07
Vo AEEA RS R ST, METI *ﬁm éﬂt%’é@# DD HKI 343D 2 M
OWFEHAIRT, BN OV V7 o U B EERTH -T2,

B 20 DAL TIL, RS HICHEIE SN AERDIZ E A EDR ORI AR T
HY . O N7 v BRAERITIRER SR T,

Z < & TBHQ 230 K ORI Sz, (BHE 20)

HRZ >~ b (SD %, 48 i, PLBCARI) "2, A EBIBHO/TA I 14C 5% TBHQ
ZHARR OS5 (40 mgkg (AF) L. E&Uﬁ%ﬁ?fﬁﬁﬁﬁ (B 54 7.6~16.7 BF
M) £ CERIERL., E720RIE, 7=, FK THIRE . TR, B, & ONER 2B L,
HEHEMEZRE LT,

B 54% 16.7 KR JR D> R G- 8O T4% D EIL S 7z,

T AEBEFE AR MERRER D Fe REEWOER 3 PEDIBIR L84 7o, BEFLLAKE, TBHQ ZiREE 5
0.5%) S TV%,
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B 5% 7.6 BRI OM(LAE D BFR GO 10%23EIL S 4, 16.7 BHifil# CTlx 8.5% Th
ST,

HEPGHEME, 5% 7.6 KOV 16.7 B ClIzh ek 580 0.2 LT 0.02%
Tholz, 7B, FALMIOMER TS, FRIIKREOBEREE R S,

A ERDOFEFITHEASNT, B bADIEL BEO AL Z X 12568, B OIS e
& (0.1 mghkg (KHE/H) ZEHT 5L, BEIXTBHQ & LT1 HERED 1%I2i1X
CESH, FLVERECHAMRIIISHEIND Z LI/ d LHEHIS -, (B
10, 20)

Z v b (F344 %, I, VEECRBA) (2 BHA 28045 (0.01, 0.1 X% 1.0%IR0K,
4ml) U7z, &5 3£ D 0.01, 0.1 XN 1.0% 5FEORTE FEEIZ TBQ 23%i
Z710.00453,0.04504 K T 0.05520 pg/Vifs it &40, BHA 13 1.77,18.84 }: 11 216.28
ng/VCitt iz, (B 20)

7 v b (F344 &, IfE) 12 4C i3k BHA ##2 05 (0.01~2.0%., 4mL) L7-&
Z A, BIEMEORE Y R — MZE TBHQ M SR o7= 2 &G, Bl kR
DRE Y F— b & T 2V Na TR, TBQ % TBHQ I[ZiE5d 52 &G, &
DRI TE D L5277,

ATERIEORE Y 32— F© TBHQ &iZ, BHA OGEIZHHI L TV, BiIEO
UC OILFFER DOREICKTT 5 TBHQ Otk EOFIGIEL, BHA % 0.01~
0.03%%% &5 L7558 Tl 0.1~2.0% TH-7-, ([ 20)

@ 4%

A X (=7 VR, (KEK 11 kg, ) 12 TBHQ ZHEREA#&E (100 mg/kg &
&H, OFREEHICEE) L, REEGRT3 HELOEG% 6 HREEE L=,

PRA~OHRI, Be5- 48 etk & CITIRTK T L=,

TR HE T ORI E IR N O- 7 vy v LR EaRTH Y D ED TBHQ
DR Sz,

PROFEFEMHIX T7~98% TH 0 . £D 5 B 3 53D 2 1Y OWilEi AT, $18 43
D1 OV N7 a BaaRThoT, (B 20)

A X (SFEASEA, MR 26 PT) (2 TBHQ % EHFREER 5 (0.05, 0.1 Xi% 0.5%)
U7z, IMiEROYREHRGRT9 B, FGaTHIEONCRGR4E 3, 6, 12, 13 K1Y 24 >
ABICERE LT, MyFIE, B5% 23 BRI L7, #5006 12 A %ICIIs &5
BEDOMERES 1 5125, FEBRAG 24 M HRICITFE D OB S| BEFE, KR
Bz FRERG 28R LT,

TBHQ &8 5HEDRIC OFFERERLEN O 7 V7 a  BRIaE R S -,
HECIE ORISR AR DY O 7 V7 a VAR IROEN 2 1 1 Tholznd, METix
& AED ORBRIEAERTH -T2,

T EO TBHQ 23 EN (ki Id1ET 7 nglg, WET 17 nglg Tho7=2%, 1T
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& A EOB) TR IRAARTG ) M ONIYE (0.7 pg/mL £ C) IRt sz, (B 20)

® EF

bk (B, A OANERH) (2 TBHQ 2Kk D 4 SO ETRAO%E L, O
TBHQ 150 mg #&ieE T F o h 7L, @2% TBHQ 2&H 15— kO
TN T H—1EEY (TBHQ & LT 125 mg tH24) . @fEMICEAE L7- TBHQ
100 mg 28 HTHETF 7N, @V T L7 T v F—, TBHQ. 2%
T O 2% b DR A 20 ¢ (TBHQ #5813 20~70 mg) , #5HDIEEE % (2D
~@TINIHERL, @TIE F—F vy Y ka—be —%2EHR L7, mikz#&R5 3.
5 KON 24 B2 12 IR 2 P 511 24 BERRTS O # 54% 72 Rl & CHE L, &+ TBHQ
TR R VR HP ARG A I E LT,

TBHQ IFRIZE R ST, OFBRGEL N O 7 vy v giaaise UTHE
(R 3: 1) &z, :2@ 5 ORI T 54 24 FFEIICZ < M &=,

TBHQ OG5 HFIEN, JRICEIT HEMERICRE SR L, OLUOTIE, R
6@4«22%Lﬁ{ﬂﬂéhﬁw»otoCﬁ:i9&»um%[ﬂ1émf;:gﬁﬁdﬂx@ﬁ%
IR UG R S vz,

5. 3 Rl o Mg TBHQ & 1X, QX U@ T 4~12 pg/mL ThH-o 72753,
@TIE 31~37 ug/mL ThH-o7-, 5 24 FFij#&I2iZ. OLVBTIE 2~12 pg/ml,
@TIX 15 pg/mL IZIK N L7z, (& 20)

@ B

Z v b (Wistar &) (2 BHA 400 mg/kg {45 X% TBHQ 200 mg/kg (AT % 842N
5L, JR%Z GC-MS TOHr L= & Z A, 2FEOERAEY., 3-tert-7 F )V -5- A F
NF A Kafk ) U RO 3-tert 7 FL-6- A F/LF A Rax ) sk &=,

fligo 2 7 1 v — 230EHC BT, NADPH sk & G edefhC 2 O
EARSECOBRL, #Eafr LizE 245, TBHQ @ 5- XL 6 N \iD T NE FF
WA THL Z PRS-, ZNH6OREWIX. TBHQ OXF / > ikt Ix/
NRD T N T A AR BRSO B U7 R S 7=, S OIS 7L
BFFy 8 N T AT 2T — B LiehoTo, T 7 a—2Ah P450 OIHEDE
13 L< TBHQ D/ NE FA L REERDER AR T SEDZ Enb, Fhra—A
P450 (2 X 522y TBHQ @ TBQ ~DiEMHALIZEEIZ R L TWDH T & 2R L
T, (20, 21)

RIS, NADPH 7 E T 7 > MFI 7 v Y —AT TBHQ 725 tert7 T /v
BIX ) UT=F T UIUTBRO)PEKR S N, AV =k TF o r—AC D
P2 FERE L L C, 500 umol/LTBHQ & T8 5 umol/LTBQ 76, JFIX 7 m Y —2Ar
TRRREEICA—R—FF T KT =F 2 (0g") DERINDZ EDRENTz, ¥/
MO ENDE X O HBIR N A— =4 % FIEROFEKTHY, & R
v ATHER LA L TR RO S EHER S, TBQIZT v o
Beti~» LDH Ot #4512 & U=l GE 23758 L7238, TBHQ Tl
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XA BN o T, B I AR A— =A% RO BHA OFMEERIC
FHLTWD LR SN, (1R 20, 22)

Z v b (Wistar &, #) (2 BHA % 14 HEEEFRG (1.5%d00) L., [FFfC 7 =
AB 7TV HENERDIERTH L7 BT AU FE (0.2%) XA > R
Az (0.002%) ZEOKEG LTz, MEOFGIZL - T, *HaHEE bl U TR
~0D TBQ OHEMENAEITHD L7z, BHA KO OfGHo TBHQ W ONZ TBQ
DIR~DOEFHEEIL, FREREECTH -7 FIREE : 46.9%., 7 BT L4 FLERE
Rt 45.4%., A 2 KA XV UG/ 1 43.5%), T HOFEE S TBHQ 725 TBQ
~ORFNCB T LT a2 Z 7520 HEREEED in vivo TOEEID RSN,
(R 20)

7 v & (F344 %, 1) |2 TBHQ ZMEHENE S (1.0mmolkg (AH) L2k Z A,
NEHIZ S FFHD TNV Z T A A EIR 2-tert 7T N-5- T NETF A -SF A/ Rax
), 2tert T TF N6 T NETF A LS ANE Rk ) o RN 2-tert-7 F1-3,6-E A
TNEFH-SAEe Rrx /) it Eh-, TBHQ OEh A RICHH
SNz, KlBRORER. 7 v FEHWE In vivo ilBRIZEHEW T TBHQ 23ER{E N O
IWETF A AN EZ T2 LIRS, 23O DA RIZNEH IR S 4u, JREE
DORNZITEICRF SN D, TBHQ DOEHAGEHH Bl OWEEICxTd % TBHQ @
BN L R TIZEF DR ETIHET 2 2 AR ST, (B 20)

2. FREHER
(1) K
K (CHEFE(LW), =594 1 58/F5,5) 12 3-BHA % 91 A RVEAI S (150 3% 600
ppm(334 31X 1,260 mg/8F/ HFH48)) L. #5B4A 6 HZI NG 0, 1, 2,
3. 5 LT BIRIZATIE, Bk, B, IR OVIMGEERFS L. GC-MS X% HPLC
(2 Ko THfk BHA JREEAHIES L7z (BRHHRAR : GC-MS 0.025 pg/g. HPLC 0.02
ug/g) .
FERARTIORLI,
150 ppm FEGHETIL, AR, B OVIMBIZIBW TR G 1 H1%1Z BHA 23
A2y, ZORKIT MK E bIRHRAARR CTh o7,
600 ppm FKEHETIE, M OVIMBIZRBW TR 2 H#% £ ¢ BHA 25 &
. BB W TR S 3 B Tl S ihvic, ks 5 HRLIRRIL, 2
BT Rm Ch o7, (B 23)

8 2 23 ITRER SN TO D RO IR BB R 2 e 5- R TR L TR L7,
9 SpMTIE 2 Miax THEIEL TRV . £ GC-MS T HPLC IZ &> THIE LT,

N
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7T KICEIT 5 3-BHA 91 H MIRER# 5% ORI (uglg) @
X G- B 5% B 3(R)
BSEE | g | whem

(ppm) % 0 1 2 3 5 7
Tl 0.04 0.03 <LODP | <LOD» | <LLODP | <LOD! | <LODP
<LODe¢ | <LLOD¢ | <LOD¢ | <LODc | <LOD¢ | <LODe¢ | <LODe
A 0.03 <LOD> | <LODP | <LODr | <LOD> | <LODP | <LODP
" 0.05 | <LODe¢ | <LODc | <LOD¢ | <LOD¢ | <LODc | <LOD¢
150 5 0.03 0.03 0.03 <LODP | <LLOD» | <LOD> | <LODP
<LODec | <LODe¢ | <0.02¢ | <LOD¢ | <LODc | <LOD¢ | <LOD¢
HEI; 0.05 0.04 <LODP | <LOD» | <LLODP | <LOD! | <LODP
0.10 0.04 0.02 <LOD¢ | <LODe¢ | <LLODc | <LOD¢
N 0.05 <LODP 0.03 <LOD> | <LODP | <LOD! | <LODP
0.10 <LODe | <LOD¢ | <LOD¢ | <LODc | <LOD¢ | <LODe
T 0.06 0.06 0.04 0.03 <LODP | <LOD! | <LODP

<LODe¢ | <LOD¢ | <LODe — — — —
B 0.06 0.034 0.03 <LODP | <LOD* | <LOD" | <LODP

" 0.23 0.02 | <LOD¢ | <LOD¢ — — —
600 p 0.03d 0.03d 0.03 <LOD» | <LODP | <LODP | <LODP

<LOD¢ | <LOD¢ | <LODe¢ - - — -
e 0.08 0.12 0.03 0.03 0.03 <LOD! | <LODP
0.13 0.08 <LODe 0.04 0.05 <LODe¢ | <LOD¢
N 0.05 0.14 0.04 0.03 <LODP | <LOD! | <LODP

0.48 0.10 <LOD¢ | <LOD¢ - — -

n=1  <LOD : fHiPRS A —  JEET

a: kBT GC-MS, FE:E HPLC OHIEfH

b : RS 0.025 pglg

¢ : FRHRA 0.02 pg/g

d: 2 23121% 10.02) LRt STV 5203, LOD (0.025 uglg) YL EOEME &Ml L, 10.03) &tk
L7z,

(2) %8

5 (AR, WIAERE, HE 10 P/RER R G-BLA 4 RO 16 ) 12 3-BHA % 56
H RS- (150 313 600 ppm(13 Xi% 49 mg/P)/ HARX410) L, #&5-BHLA 4 8%
WAL 0, 1, 2, 3. 5 LONT BIZIHTIE. Bk, AR, NEIR O RS &8¢
L. GC-MS Xi% HPLC |2 X > CHifkH BHA IREARIEN Lz (BRHIFRS : GC-
MS 0.025 pg/g., HPLC 0.02 nglg), 7235, otk LT, 5P (554G 4
BOH8PY) HELOTIMEIE L, 2B 2ERIL 72,

ERAE 8 IR LT,

150 ppm FEGHEO IR L OVl Cldfit S e o7, FHN Tl -1 A
OIS, TO®%ITME S o7z, BB CldsRE#Eb- 1 B £ T, EFETIX
B 3 Btk £ TRt Sy, ZORITRHIBRRM CThH - 72,

600 ppm F&5HETIE, M OV R Climdé G- 1 B LRI ShenoT-,

10 R 23 (2R S L T D IO BRI E B IR 2 e S I TR L TR L7,
L Hid 2 fiigg CHERE L TR . ZhEh GC-MS XE HPLC (2 k- THIE L7z,

20



P CITAR AU TR SR o T IR R OBE T
s, (B 23)

misie G- 2 A2 £ T BHA 8

#£8 kT D 3-BHAS6 HENRETEL 54 Ok TR RBIRE (ug/g) @

e - ﬁ’j‘?ﬂé B 5% H3(R)
(ppm) | ﬁ;‘ 0 1 2 3 5 7
T <LOD> | <LOD> | <LLODP | <LOD! | <LOD> | <LLODbP | <LODP
<LOD¢ | <LLOD¢ | <LOD¢ | <LODc | <LOD¢ | <LODc | <LODe
B <LOD! | <LODP | <LOD! | <LODP | <LODP | <LOD! | <LODP
<LOD¢ | <LOD¢ | <LOD¢ | <LODc | <LOD¢ — <LODe
150 T <LOD> | <LOD> | <LLODP | <LOD! | <LOD> | <LLODbP | <LODP
<LODe¢ | <LOD¢ 0.04 <LODec | <LOD¢ | <LOD¢ | <LOD¢
HER; 0.04 <LODP | <LOD! | <LLOD? | <LOD! | <LOD" | <LODY
<LOD¢ 0.11 0.02 <LOD¢ | <LODe¢ | <LODc | <LOD¢
Rz 0.05 <LOD> | <LODP | <LOD! | <LOD> | <LODP | <LODP
B <LODe 0.04 0.02 <LODe 0.03 <LODe | <LOD¢
Tl <LOD! | <LODP | <LOD? | <LODP | <LODP | <LLOD! | <LODP
<LOD¢ 0.02 <LODc | <LOD¢ — — —
R <LOD! | <LODP | <LOD? | <LODP | <LODP | <LLOD! | <LODP
" <LODc | 0.02 | <LODe | <LOD¢ — — —
600 A <LOD> | <L.OD> | <LLODP | <LOD! | <LOD | <LODb¢ | <LODP
<LOD¢ | <LOD¢ | <LODe¢ - - — -
51 0.07 0.29 0.03 <LODr | <LLODP | <LOD! | <LODP
<LOD¢ 0.62 0.09 0.09 <LODc | <LOD¢ —
R 0.12 0.19 <LOD? | <LLODP | <LOD’ | <LOD! | <LODP
- 0.04 0.25 0.04 0.04 <L.ODc | <LODe —
n=1  <LOD : fHiBRS A — EET

a: EBYTI GC-MS, TE:3 HPLC OHIEE
b : RS 0.025 pglg
¢ : fRHERYY 0.02 nglg

(3) FREN

BRONES (ML 7R R, 9 0 Hilm, 8 PIRE 12 3-BHA % 21 HENRETE S (150

X% 600 ppm(ZALE4L 17 ik 68 mg/ P/ HFEY12) L, #5847, 14 HZIW O
TRAEE-0, 1, 2, 3, 5 KONT HAICEIFL, GC-MS X% HPLC (2 X - THiH

S OWN A BHA J=REE A E L7z (RS : GC-MS 0.025 pg/g. HPLC 0.02 pug/g) .

MERAF IR LI,

150 ppm # 5T, SRS OUNEIC BHA 25 Shu, #5605 14 B4R E
TEFE (0.10 pglg) AHHiT-, A TITAR ST BHA 3 S hih-1z,

600 ppm HEGRETEH, 150 ppm & GHE & [FERIZ, £FREROINEIZ BHA 23 H &
A, B GBRAtA T BIRICEREIRE (0.34 uglg) AL, JFATIXARES T BHA IX
BH SN0 T, (B 24)

12 B 24 (ZREH S T D IO BRI E B IR 2 5 S I TR L TR L7,
18 i3 2 fiigk THEREL TR, £hEh GC-MS XF HPLC (2 k- THIE L7z,
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*9 PRUNEICIT 5 3-BHA 21 HRRAT G DY M OYI A HIREIRE (uglg) @

TS
Bt | | TR ekt 55 F ()
(ppm) | "
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 b 0.04 0.05 0.08 0.07 0.04 0.04 | <LODe | <LOD¢
SRE <LODr | <LODP | <LODP | <LLOD? | <LLOD?» | <LODP | <LODP | <LODP
<LODe | <LLOD¢ | <LODr¢ | <LOD¢ | <LOD¢ | <LODe | <LODr¢ | <LOD¢
Spi 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
IR E <LODr | <LLODY | <L.ODP | <LLODP | <LOD? | <LLODP | <LOD?P | <LLODP
<LODr¢ | <LOD¢ | <LODe¢ | <LODe | <LODe | <LOD¢ | <LOD¢ | <LOD¢
n R <LOD : FHIBRF A

a: EBYT GC-MS, TE:3 HPLC OHIEE
b : MRS 0.025 pglg
c : FRHIFRS 0.02 pglg

(4) IZLET. SLRUHP
IZUET, 2WXEHW (10 JBLLE/FER) 12 BHA ZZ41E41 63, 59 XX 57 H
MVRER S (&ffEICB T 50 E 150 ppm) L. Fef&d&5- 7 H &I A M OV
(HILENEDB OB AFR<,) 28B4 L, GC-MS |2 L - TEREIREZHIE L

7= (RHFRA 0.05 pglg), 723, 50 BTN 150 ppm OFEEIL, ICUF9T0.33 &
W 0.98 mg/kg AH/HAHY, 2T 0.60 TN 1.8 mgkg RE/HIHY, HWT0.81 &

2.6 mg/kg (KE/HARY TH o7, 15

FEEAF 10 IR LT,
AFERE L, SAEOmKRSEEOWTNORSIZE WO T HRERARR CTH -

7‘4-
—o

Pl DV TIE, ERIEICIW TR A DIV, Bk G 7 HEITITMHIR
KRG T o7z, (B 25)

14 FWEE T 10 BLLEDDEERL TWA DS, o8 LTSIl Th -7,
15 B 25 DT —ZNHLEH LT,
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# 10 IZUET. ZWETHWIZEIT S BHA IREFR 5% O A L ONEHIRE  (ug/g)
W& | o Hef&de 5% HEW(H)
R (ppm) AR 1 2 3 7
50 fiHA <L.LOD <L.LOD <LLOD <L.LOD
o 1 Pl 0.05 <LOD <LOD <LOD
150 A <LLOD <LLOD <LOD <L.OD
PR 0.13, 0.12 0.08 <LOD <L.OD
50 A <LLOD <LLOD <LOD <L.OD
=1 Pl 0.07 <LOD <L.OD <L.OD
150 A <LLOD <L.OD <LOD <L.OD
Pl 0.22. 0.27 <LOD <LOD <L.OD
50 A <LLOD <LLOD <LOD <L.OD
b Pl <LOD <LOD <LOD <LOD
150 A <LLOD <L.OD <LOD <L.OD
Pl 0.05, 0.07 <LOD 0.06 <L.OD
n A8 <LOD : KHBRA0.05 pg/g) A

3. EinEHAER
BHA . O 3-BHA O {nm B T 28D in vitro KO in vivo iR ORE S %3
11 L1213 LT,

# 11 BHA OE{nm! iR

FRATIH Y SIS & (EES ZH
in  |HIRSERAE | Salmonella 0.00375~-0.0150% Fapk 26
vitro | Fi 5 typhimurium (wiv)

TA1535,

TA1537, TA1538

S. typhimurium 5~ 5,000 pg/plate i 27
TA98, TA100, (£89)

TA1535,

TA1537, TA1538

S. typhimurium 10~1,000 pg/plate e 26
TA98, TA100, (£89)

TA1535,

TA1537, TA1538

S. typhimurium 1 ~ 100 png/plate i 28
TA98, TA100 (£S89

S. typhimurium 1~ 1,000 ug/plate e 3. 29
TA97, TA100, (£89)P

TA102, TA104

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

TA1535,

TA1537, TA1538

S. typhimurium 0.5~ 100 pg/plate it 3, 31
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TA97, TA98,
TA100. TA102

(—S9)a
1~250 pg/plate (+
S9)a

S. typhimurium 1~67 ug/plate (— e 32
TA97, TA98, S9)
TA100. TA104. |1~100 pg/plate (+
TA1535 S9. TA97, TA104,
TA1535)
1~200 pg/plate (+
S9. TA98, TA100)
Saccharomyces 50~200 pg/mL (— =4S 3. 33
cerevisiae D7 S9. 4 EffiE< )
50~150 pg/mL (+
S9. 4 KL< #&
1~100 pg/mL (—
S9. 24 FfiE< &)
EAE T BR|F ¥ A =— AL A|18~54 pgmL (+ G 3. 34
2 Bl Z—iHR(CHL) |7 v b X3 A A
V79 Hife (Aprt e | % —/skd S9)
fir)
7 v MTF EEGHR | 60~90 pg/mL Rt 3. 30
(hprt JEERT) (—S9)a
Staphylococcus 12.5, 25 pg/mL (k8 3. 35
aureus W46 (—S9)
S. cerevisiae D4 0.0625 ~ 0.2500% Pt 26
(wiv)
QKRB | b MRV | 2.0~200 pg/mL ek 26
R WI-38
CHL i ~0.03 pg/mL (— (£33 26, 36
S9)
F¥ A =—ANLA|1X106~1X103 M (3 26, 37
4 —H13k Don il | (—S9)e
F A =— A\ A | 33~300 uM (+89) [k 3. 38
5 —BiBHR(CHO) (100 uM., +S9)
ke 25~500 pM (+59) k3
(50~250 uM, +
S9)
62~250 uM (+7 > [k
MFIzmY—A |CHFT7—E>+
thHT—E, SEE| HHT—F)
HALEE)
CHL fa 0.02~0.08 mg/mL Bk 3. 31

(—S9. 24 B
48 IRF[EALE)a
0.05~0.125
mg/mL (—S9, 6

(0.125 mg/mL,
+39)
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IRFfF LER % 18 BRFIH
KiA&)a

0.05~0.15 mg/mL
(4S9, 6 LR
18 W57 #%)a
CHO i 62.5~750 uM (=+ [l 3. 39
S9. 8 XI¥ 24 FFf#]| (331 uM, +
K% SI(—H & F—
33.1~662 uM (+ | ¥), 24 )
SH(EH & T —
), 8 ik 24 K
K%
AEM DNA | 7 v MFwHEE#| 0.01~5.0 pg/mLa = 3. 30
ARLUDS) | K
fili ok Ye 6 55 | F v 4 =— A NA A1 X 106~ 1 X 104 =4S 26, 37
K2R ER | % —H3K Don #lllE | mol/L (—S9)
CHL V79 #ifia 18~54 pg/mL (£ it 3. 34
S9)
CHO #fa 5~ 500pug/mL (+ = 3. 30
S9)a
B | S cerevisiae 50~200 pg/mL (— =4S 33
RBR D7 S9. 4 BiHIZ< &)
50~150 pg/mL (+
S9. 4 FFEIX< &
1~100 pg/mL (—
S9, 24 FEIEL #R)
DNA 853 | deoxyguanosine ~0.08 mM =Xin 40
R (37°C. 17 Bifikza%)
(8-0x0dG
)
DNA #5:K | ¢ X-174 DNA (—4(0.1 mM e
BR £ (387°C. 30 HFfELE)
(DNA 04
WA ARTE
{ERRER)
18 T A 3| S typhimurium | 15~1,500 mg/kg A& M 26
B TA1530, G46 &
~ 7 A(ICR Swiss
. MEREAH)
S. cerevisiae D3 15~1,500 mg/kg & [k
~ 7 A(CR Swiss | &
F. MEREARBH)
n |G KB Ty MERERI 15~1,500 mg/kg =i 26
vivo |ZE
REH DNA|~ 72 (B6C3F1 | HilA|5& il 0 #&¢ 5 2l 3. 41
ARk (UDS) &, MR 508 |(300 mglkg (A, 2,
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RBR fiEa) 4 IRFfFALER)
AiE _ER
FEHIDNA A |~7 2 (B6C3F1 | Hi[alghHI# 0 & 5 [l .41
i% (RDS) 7|5, MEHEARA, 5PC | (300 mg/kg ARE, 6, | (10, 12 FFHEALLER)
Br IEORTE FR 8. 10, 12 FFEALER)
PEHEL | v avYa s 0.001%K IEEEA Rt . 42
FERER (1)
TauYa T 0.01 ~ 0.15% A K =33 43
(1) R Os )
MR 7 v b (SD R, M) [ HEIUT 5 H X Raxfi: d 26
Br s
15 ~1,500 mg/kg
R E/H
DNA & |~ 2 (ddY &, M | HERE O£ 5100 (5T . 44
Br 4 JL/RE) ~1,000 mg/kg & | (IR (1,000
(mAy N7 |IRE. &S5 e |5 mg/kg (KBS
vA) i, e, . |G 3 T 24 W | 3 BEREIEL)) K OV
JiKd, B ®icHlEs 15(500 mg/kg A
H( 5 3 FERE]
#%). 1,000
mg/kg REFES-
3 J N 24 B
%))
~UA (ddY SR, | B [EISR ] R O G Bhii: 45
HE 3 U/EE) e, (800 mg/ke (AE) | (HE%S 3 K
Jlg, A OV 24 L) M OV
g (P 5 3 I
%))
DNA k| 7~ ~ (F344 % | [tert-1CIEE3 3- =33 46
TERGRER 5 VL/EE) BHA : 1.6 mg X%
ArE. IRE. IR |1 gke (R,
R ik [methyl-14CliZ5% 8-
BHA : 1 g/kg {&
&, [tert“ClEEi%
2-BHA : 1 g/kg &
i
HA[R[GRHIRE O e 5-
7w b (F344 %, M| 5 HERERERE O axpk 3
6 PL/ER) #¢ 5. (1,000 mg/kg
AilE _ER {ARE)

o0 oW

: IeERE CAEBHERA LI,

: 500 pg/plate UL ECAFENA LI,

D 1X104 M UL ETABHENRA LN,

s HAE G- CA B LT B EIER OB, Pt FRREDIRED 72 DI Gt & A Sz o T2,
AEPEE-TIEE 6 KON T BIZERAIIBISROG B BEIIN A IV, T OB BRI T A
BILTNADZ &b, Btk EflErE o7,
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# 12 3-BHA OiE{naaM il =

AT H RIS oE A& TS 2
in DNA#f5 | & FRHIM Y > 7% | 10~100 pM (50 FKf [k 3. 47
vitro | #Eh B [E552%) (100 pM)
(8-0x0dG
Ean)
in DNA#E | v b~ (F344 %, | H[sHik 0 s (= 3. 17
vivo | iR . VEECRER) (B &% 220 mg/kg
V2 == 3 (REEFHY)
TR HEER)
DNA & | 7~ F(Wistar %&. | 3. 7 Xi% 14 A4 R 3. 48
AR M, 6 VORISR | IREEE5(1.5%(1.2 | (I 5 14
(8-oxodG | fiTlig. MREH bRz, ~1.5 glkg {AH/ H %) K OV H
i) AERG - BN R H)) R8T
KN 14 %)
DNA b | 7> b (F344 &, | HRIXIE 5 HREX Rt 3. 49
ERGER | 1 6 DL/ED) IR O -
A (1,000 mg/kg A FE/
H)

BHA oG ©é 5 TBHQ. TBQ. BHA-0-O, diBHA, BHA-OH } (X TBQO ®
BB MEICES T 28D in vitro )2 O in vivo SBROFE R4 13~18 1R LT,

# 13 TBHQ DOi&f{saat kgt &

AEEE VI M= RS 5%
in | R | S typhimurium | ~5.0 pg/mL (TA1535), (=2 10. 20
o s TA98, TA100. |~15 pg/mL (TA1537)

vitro| SR TA1535. ~50 pg/mL (TA98, TA100,
TA1537. TA1538|TA1538)
S. typhimurium | ~450 pg/plate (—S9) eI 10, 20
TA98, TA100. |~2,700 ug/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) = 10, 20, 32
TA97, TA98, 3~3,333 pg/plate (+ 7 v
TA100, TA102 |k XiI/Nb A X —HkD

S9)
S. typhimurium |0.5~100 pg/plate (—S9) EYu 10, 20, 31
TA97 . TA98 . [5~1,000 pg/plate (+S9)P
TA100, TA102
S. cerevisiae D7 | 100~500 pg/mL (—S9) 23 10, 20. 33
50~200 pg/mL (+S9)
BIL 2RI |~ 7 A Y LR fEf | ~31.3 pg/mL (+89) Btk 10, 20
AR i) (+S9)
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L5178Y (Tk*)

CHO #ifg (hprt |~6 ug/mL (—S9) Rt 10, 20
JEEAT) ~250 pg/mL (+S9)
CHL V79 #ifim  |0.17~3.40 pg/mL (=7 | Bebhtke |3, 10, 20,
(hprt FERT) [ AEAY N it s b) 33
Yetaffiiarat | CHL V79 #ild | ~330 ug/mL (=S9) [l 10, 20
5 (—89)
CHO #ifa 100~335 uM (—S9, @&ffl| Bk 10. 20. 38
Hel: FE5) (150~335
15~62 uM (—S9, il O | uM, =
Hel: FE5) Hea: )
(31, 62
uM, JEHE
DAL
)
CHO i 5~25.2 ng/mL (—S9) Kot e 10, 20
100.5~300 pg/mL (+S9) (+S9)
CHL i 0.0125~0.05 mg/mL (—| [k 10. 20. 31
S9. 24 WFfH] % 48 WL
)
0.02~0.04 mg/mL (£S89, Btk
6 I 18 efiEF) | (+S9)
Iz CHL V79 #ifiz | 120~720 uM (—S9) (e 10, 20, 50
720 uM (B, +57 4% Z—|TBHQ IZ
P+ TN ZTFF) BQUE:y) |
L7/ M
DY t
o ik | S, cerevisiae D7 | 100~500 pg/mL (—S9) Rt 10, 20. 33
B (trpb JEENT) 50~200 pg/mL (+S9)
ftigkgetasrA | CHO Ak 0.5~16.7 pg/mL (—S9) Bt & 10, 20
AR 5~166.7 pg/mL (+S9) (+S9)
CHL V79 fifia  |0.17~3.40 pg/mL (=5 v | SPEe |3, 10, 20,
N3N A & —Ffa)h 33
DNA #{5# |deoxyguanosine |~0.1mM (37°C. 17 WAL (i1 10, 20, 40
Bk )
(8-0x0dG % | & FRRYMLY > »%[10~100uM (37°C, 50 HEfE]|  BAPET | 10, 20, 47
) BR bz
FEMafR DNA - |106~102 M (37°C. 1| FHtkkx (10, 20, 51
AR 4+ CuCly)
7 Ml 10 X850 uM (37°C, 1 HE| B! 10, 52
(F344 &, MEHR) | FEIALER
DNA $HEII7 | ¢ X-174 RF I 1~100 pM (= Cu(D) . Boittk m 10, 52
VA DNA(—A$H) 37°C. 30 43aLEh) (+Cu(1)
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DNA #HER| b b A SRMIEE | 0.5 mM (24 FFEALED BoitE 53
B J(A549)
(mAy b7
vA)
DNA & | b Miias A | 1 mM (24 FRFELLER) Btk
B J(A549)
(DNA W F
1b)
DNA 5 | ¢ X-174 DNA (— 0.1 mM (37°C. 30 Kfif) BoittE 40
B AEH)
(DNA D
FHIARTE LR
57
in |QOREER <~ 2R | HEEEEANES (~200 o 10, 20
ivo | B mg/kg R
~ U BRI | BRSNS (200 Bto | 10, 20, 54
(5 L) mg/kg IAH)
~ 7 AEEEE |30 R D #E (2 Boiik: p
(/5 L) mg/kg RE/H)
/IR ~ 7 AR (RO &E (162, 325 Xix e 10, 20
650 mg/kg IREE, 24 FFF LA
IZ 2 (a5
~ 7 AERI |05 (250 mg/kg (A, Boit: 10, 20
Be 524, 48, 72 WFERLICER | (B - 24 IFE
1) R4 D7)
~ U AEHME |3 HFEENES (9.38~|  [EtE 10, 20
(I 5 VL/EF) 300 mg/kg {AE/H)a
HEEMEEBEER | 7 ~ MSD SR) 83 HFREEA G (~565 Paxp x 10, 20
mg/kg/ H)
IRGe i | ~ o 2B | IR S (0.5~200 B | 10, 20, 55
A MR (Swiss &, 14t 20 VT | mg/kg A EH)s
1%
DNA #ER| 7~ MNF344 &, | BRSO BS- (0.001 e 10, 17
B . PEECRE) ~1.0%. #5453 R ER
HEx (T | B 0
U R HHEER)

- o o0 o

: 89 IEMFAE F D TA9T TN TA104 Tldfermi &, TA100 Tid 500 pg/plate L, TA102 Tix 200

ug/plate LA ETABHENA L2, SO IFAE FClE, TA102 KON TA104 O HE TABRLEN

H BT,

29

. S9 FEFFIE T Tl 25 pgfplate LU L, S9 777E Tl 500 pg/plate LL_ECHEFHENA LI,
CBEEARIDEERD 5 BFEOFER L AL, —E LIRERTI3R HEER -T2,

D H BT —BIZ Ko TY RIS Lz,
: 89 TEE F TR B O ARICB W T =25 Ml LovBigR Shvie -7,
: CREST HUAIC L AHEks st oM n % 7 —BI1o k- T L, Btk OVart otk 7



R T AL TR LTz,

g : TBHQ #INZ Ko THENTH 503 E /R (BN : 14.4 SCEs/filifid, < : 8.3 SCEs/fillfw) 73
BB,

h : e A EICB W T HIBREROB D 50%IZ7EE L TR 59, FFIRBOIETEE F CHll~0 a2 1
ELTNWAZ Db, EaHAENTEMERAE TICEL TWAARHTH D,

1: A== F X RORLLZ—Y | tert 7FNTNa—)v, hEZT—E, JxFL o )T I HEE
fg, T AT U AXY I AT UVERHE K O Fest |2 Ko Tl & 7=y, Fe2r Cfigt Sz,

i TRFAYYFAEE (0.0004%) (& o TS 7z,

k: CuClziz k-, EDTA, BCS :2Na, AT A= INET A L8O 2 7 —8
IZEko Tl s, FeCle, v~ > = h—b ZEEWET N 7L KO AT MU U LI K> TIE
Lo 7,

1: BCS X% A7 7 raA Al k- Tl &,

m : Cu {77E I C DNA S50k Uz, Z20Ullridh # 7 —E KO BCS (2 & - Tl &7z,

n e HEOZYHEPI RENTEOT, BRI B 5% 24 Kl OA TH -T2,

o BIESNIRAREFE ORIDVRIN T LT, xtHHE (RIEDA) OYLREFE BN 4.67%72-

77
p : BIESNAEREORIRINTE T, ctldlt (RIEDA) OYLERFFE LD 4.33%72 -
77

q : BEEHRGOZLHNRINTE LT, BEHEZEWOAFROATHRIE LT,

v HRBIMEISRIZ H ERRAMES DR o T,

s : 2 55 OHEFXEDOHRIL G, (REXS7-0 O & & KK LT,
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# 14 TBQ OEmmEMHRERE R

FRAIE H Y S & Fti R 5%
in IR 2R | S, typhimurium  |0.05~10 pg/plate (—S9) Feft: 3. 31
vitro | BLikER TA97, TA9S, 2.5~500 pg/plate (+S9)
TA100, TA102
S. typhimurium |10~200 pg/plate (£ S9)P = 3. 56
TA98, TA100
S. typhimurium | 10~100 pg/plate (= S9) i 3, 57
TA98, TA100
Yo fK 55 | CHO i@ 2.5~7.5 uM (—S9) [iks 38
B CHL #ifa 0.0015~0.003 mg/mL (—| B 3. 31
S9. 24 FRIALED (+S9)
0.002 ~ 0.003 mg/mL (—
S9. 48 HFfELLE)
0.001 ~ 0.003 mg/mL (—
S9. 6 IRFfHULERtL 18 IRFfihE
%)
0.005~0.02 mg/mL (4S9,
6 FFFALERL 18 FFLTE%)
DNA#E |b MU /ER 10~100 uM (87°C, 50 FEfE]|  Bhiik 3. 47
AR B4
(8-0x0dG ## | deoxyguanosine |~0.08 mM (37°C. 17 Bfifi| [atk 40
) B9
DNA #5 | ¢ X-174 DNA (—[0.1 mM (37°C. 30 FjfjLef) |  fatt 40
(DNA D4
WISIANTE
1EERER)
in DNA i | 7 v b(F344 %, | HIEIL 5 H a0 £4is 3. 49
vivo | IKTERGRER |16 IT/RD miE | 5-(125 mg/kg A/ H)
(2P R A K
Z L ERER)
DNA 5 |7 v MF344 %, | HiE&HFEO#S- (0.00001| Bk 3. 17
B I, VCECREA) B | ~0.1 %, %5 3 FFEI#E
(T V| H B 1)
HimER)

a : TA98(—S9) Tl 5 pg/plate LA I, EHLISNIFmEHE CTAEBIHENA DI,
b : TA98(—S9) Tl 30 pg/plate LA E, TA100(—S9)TiL 100 pg/plate LA ECEEEZEN A Sz,
¢ : TA98(—S9) Tl 30 pg/plate LI E, TA100(—S9) Tl 100 pg/plate TEBHEN A BTz,
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# 15 BHA-0-O O {mmialigs ik

ATE H B & FER 5
in |{EIRIEREE | S typhimurium | 10~300 pg/plate (+S9)a =3 3. 56
vitro | SR TA98, TA100
(Ames #RER)
YetafRiy | CHL il 0.01~0.02 mg/mL (—S9, B 3. 31
R 24 W% 48 WFEALER) 0.02
0.01, 0.02 mg/mL (—S9, |[mg/mL,
6 IEFLERSS 18 B | —S9. 6
0.005~0.02 mg/mL (+ R Or 24 B
S9. 6 REHILERS 18 5 | FIALHD
)
in |DNA#ER| 7~ FNF344 %, | HEFREFE Q&5 0.01~ [l 3. 17
vivo |BR(7 V1Y |, VEECREH) 0.1 %, %5 3 FFEIEEERR)
RS | AilE B
DNA ik | 7~ M(F344 &, | HEDSOE 5 HERERE OB | B2k 3. 49
FERGER | #E 6 VLD 5. (250 mg/kg A5/ H)
CikE]
a : TA9S(—S9) D5 F B K O TA100(—S9)? 200 pg/plate DL TR A BT,
# 16 diBHA Oi&{maeth sl 5
FRAE H EYISSES FH & S 5%
in |1EIREIRE RS typhimurium | 25~5,000 pg/plate (+S9) Rtk 3, 31
vitro| i Ek TA97 . TA9S .
(Ames 35 | TA100, TA102
Yett (R Bk | CHL ffe 0.1~0.2 mg/mL (—S9, 24| [&Mt 3, 31
R T 48 EEEALER)
0.1~0.2 mg/mL (=S89, 6
IRFFRALER% 18 RS )
# 17 BHA-OH OiE{=mM AR =
METEH (Y SSE & i 5%
in YutafRiy | CHL 0.01~0.02 mg/mL (—S9. =758 3. 31
vitro | Rk 24 W% 48 WrfLER) (0.015
0.005~0.02 mg/mL (= mg/mL LA
S9. 6 HFfELELRE 18 R | b —
B24%) S9. 24 FF
ML)
(0.02
mg/mL,
—S89. 6
FREfELEE)
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%18 TBQO DM

ATE H RS A& AE R 5%
in yeta KB | CHL #ifR 0.0005~0.002 mg/mL (— Bt 3. 31
vitro |35 S9. 24 X% 48 Ky  [(0.002

0.002~0.006 mg/mL (£ |mg/mL, —
S9. 6 WpfiuE% 18 B |S9. 24 I
B:4%) R ALEE)
(0.006
mg/mL. .
—S9. 6§
LB

(255 —%] In vitro ® CHL filia % v 7o/ MZRBRIZ I T, BHA X O TBHQ (&
S9 {F7E FCRiE, TBQ XU TBQO 1% S9 FEAFE T Ttk Ch o 7= & ORENRH D, 16
(2 58)

B0 FE L&D

BHA [Z2W T, 1n vitro DB 2ERERFERICEWT 1 R BRI ThH -7
. DIDOE LR Bl S OB ISR BRI TH Y | in vivo DFEES
MEEBERER & 2 CTh o7, in vitro DYLERFE R (RENEMELSEM) 1 35ETH
ST, In vivo DY AR E 7R N OB T2 TH - 7=, in vitro ® DNA
HEERBRIIENETH o723, in vivo D DNA BERBRIIGETH - 7=,

R TBHQ (Z2W T, in vitro DR 15K B A~ T3 00E 1 3 B2 RV T
[t Tdh o7z, In vitro DYLAREF TR K OV IMZHBRIZGIETH Y | 1n vivo DY
FLHERER N OVINEGRBR CIEE CTh - 7223, 1n vivo DEMEBSERERIIZMETH -T2,

DNA #15:8%1X in vitro 1354 TH 7223, 1n vivo TIIEMETH - 72,

3 TBQ \ZOWTIT,  in vitro DIEIRFERAESABRIIIEM: T~ 7273, 1n vitro D
JLtf R BRI Ch o 72, DNA BIEGHERIL in virto TIIRGE & FEMEORER G
SNTWAD, Invivo CIEGIETH -7,

R BHA-0-O & O diBHA (22T, in vitro DIEIFZHRZE BRI CTh - 72,
In vitro DYEOIREEFERIT, BHA-0-O. BHA-OH X O TBQO TiZGtTH - 7-25,
diBHA TiIfattETtdh -7,

F7-. BHA X OGO TBQ KO BHA-0-O (Z2oW T, 7 v h &= DNA £
BEREER (#O#RS) TIE, W HETE CRIEOHERMELN TS, Ziud, —E#
DI IFHLIRIE G M OB R PR FARBREMETH D 2 & D in vivolZ3681T D AT
b bDEEX T,

PLED S, BHA KONTBHQ 2O I I & n -2 BRI T/ 008, YefadR
BEFRMEIAET A EZS 2N, L Laens, TBHQ OFlRiZik\WT, &7 —8
EOPIRVEER I N E T A L EOTIER UV EIC K - TYAREFEN ISl S -2 &
K O'BHA I3EAN TR S, 7 Abanidmkd 2 17 &6, BHA K

16 ZR B8 PEHEE TH Y, MEFOFHMT —Z N2 b, ZEERE LT,
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O TBHQ % OREM DGR EFREIEIL, BHA O & L TAERShZF / 1L
BN Lo TIEVEBRENE U 2 LI L DM B L B 2 b,

BinZERARICE - SEEF AT, BHA XU TBHQ SO &
o> TRBRE & 2 DB 2R SRV B R T,

4. SEEMHEER
(1) BHA IZBE9 H5HER
~UAKOT v MIET 5 BHA OO R 2R 19 1R LT,

# 19 BHA OmEmfEaliRg £

LDso S

i % o

BT feite B (mgfkg 1K)
< o

o R fi M >92.000 3. 59

R e 1,500~1,700 3
N AR & 2,200~5,000 3. 59

N & 2,900~3,000 3

(2) TBHQ IZB8¥ %:5%
<A, Ty b, BAEY BEOS XIZEBIT D TBHQ Otk iBross e £
20 TR LT,

720 TBHQ OaEmtmiRis ik

st bk s 540k LDso P
/o TE IS
- (mg/kg (KH)

<A () B g 1,040

955 (=1— i 10%)
S % <H £%
Z v b ((AEH) NI %0 890 (21— 4hif 52%)

756 (=2 — i 10%) 20
7 ’(\ N ;,\X
Ty b GaR) NI %0 802 (51— 4hif 52%)

FLE Y R A<BH & H 790
A X RBH o > 4002

a 1 ARG ETITEMIIEM- 24 0 K L7223, Bebiit 10 i) £ Cldden Zenro 7o,

ERMEMHER
(1) 180 HEFEEMHEMHR (41 X) <SEEHI>
A X (B—27)VHE, I 29 PLEOME 30 P/EE) 12 BHA ZiRAFRSG (0. 1.0 X%
1.3% (A2 HUEE - 0/0, 247/243 1% 303/269 mg/kg AT/ HAH418) L, diddt
RN S ST,

17T HBROMEHA DR THL Z Lnb, BEERL LT,
18 262 DT — 2 BIRE 1 kg H72 0 O BHA EEEA I LT,
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1.3% 5 RETIE, 1EATE M OMKRERINENBD Uiz, £72. RGO
RTEE RN Uz, Wi GREO RO E B A <, oM m/ N a & O
S u A R/MERDEEGR LT,

M XL ISR A TIX, B R OEE MR N B RGR 28 & OSER
BOBELIIA LD >T-, (B 60, 61, 62)

(2) 6 "AMEZESERER (1 X)

A X (E—7 VA, HEIES~4DL/EE) ([CBHA% 62 H [R5 (0, 0.25, 0.5
IT1.0%(F A EHUHEME 00, 54/62, 111/112X13219/231 mg/kgiAH/ HAAY)) L.
R A FE it < 7z,

M BEAARNAREIIHNSI D A DTz, BEERIT OV TR, 0.5%LL FGRETXE
REEL 0V FEIED > 72, BHARE EREONTISE RN L1223, TR O dfth,
DEE IR HRAR AT DR o T, BRI kI 72 < | BIEENEOR
W B DA RIS BT A DR T,

51, 3K UGN H %D MIRAA AR TIE, 1.0%5% GEECAb D) 72 F
WICAPK e A o7 X ) T F X —BIEROENN A LT, (Z/E60, 61, 63)

B LETERNEL - FRFEREIRRAESIL. 1.0%5% GHECRERIING] 232 H i
722 b ARBRIZEIT DNOAELZ B EHAINEEE & L T0.5% (111 mg/kgfAH/H
FERY) I L7,

(3) 110 HFEESMHSHHER B <sEEHL>

R (7 ~—2 7 0 RL— A%, HRK, 9~13 8F/#f) (2 BHA Z 4B
110 HMEAEES- (0. 0.5, 1.9 ¥ 3.7%(0, 50, 200 X I 400 mg/kg A/ HFH4))
L. HAMEErER R I S -,

3.7%F 5RECIRER NI EDH BEIME T AA BT, TS OSFARAROH s K O
KRR U CHEIRAA RO 2 BTz,

EFGRE N O RREC E O R - R OS2 b K O A LIE S 7 &

e SHIT, 1.9%LL R GHEOHEATRIE FROBFEZ LR OBEAIED 7 b
Nz B ORRERICFLIEE X I OFRRFA A I H IR o T2, 1.9% LA B35
DOFEADE DR DT - T, WIRANZHRIR, S8t D& EREER A B
77, (B3, 64)

(4) TBHQ IZBEY 2 EEMSMHER
@ 13 EMEEEEERE (Y IR)
~ 7 A (B6C3F1 &, MEREX 10 PU/F) 1< TBHQ % 13 HEFEREE& S (0. 2,500,
5,000, 10,000, 20,000 (% 40,000 mg/kg (/M - 0/0, 440/500, 870/1,075.,
1,950/2,175. 4,000/4,630 X% 8,425/9,040 mg/kg AH/HARY) L. dia:a sl
INESS TRy g Wi

19 JRESHER AR DS UN I SR - T Z b, BEERL Lz,
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ARERHAFE TP TBHQ HEREDOME 2 23381 L=, TBHQ #%5- & 1 ZREHE 720
LEZ BN,

10,000 mg/kg fRBFLL P GREOMEREIC, FRERKE TIRFOMRE L ORI IIEICH &
FIBERY 72 A BB 3 BTz, fEATET TBHQ 858 M Ot RE ClRIFEE Th -
7273,10,000 mg/kg flftLL Fie GHECIEfEE L £ 2O THEMNALNTZZ E0b,
b 3 BEOEEOBEIRITD RN LAVRIB ST, HEL OO AR S
EDOREMENIZ ST, BZ O 2NN R ENEfM L 7-7-D EE 2 6
72

MEAALFHIRE I C BUN O FEARRER 720800 A3 2 E R s O MEE = 7
Nz Z ELSMTIE, BEFRICEER I A LR > T, MR FHIBRA T
20,000 mg/kg fARCL FE BREOMEEC RBC, MERARMER, /MR, U o SERK Oy
BERZAF R ERB O INN RERF AL CTAH DIz (MEC X 0 SR 23, DEEAHERD
HNZERE, REMEORD & ZcB#E LfikicksbotExoniz, &
7o A5 DAV Mg 509 K O A b ROk ET S CRC BN 7y 7 (1995)
¥k &i7- B6C3F1 %~ 7 ZADOBMEOHIFIN ThH -7,

SR OAEXT IOV T, 10,000 mg/kg falttll B G- REOMERECIIetFERE L 0 (K
DA TZH, TR EIITRRE L 0 Es o2 2 LD AREOPBITHR Lz ka7
BlbEZZ BT, FRERIZOWT B REEROEAA A B, 10,000 &Y 40,000
mg/kg FBHEGREO/EMRER EARER, ZAAREHEE OZEMREE R CA b,
40,000 mg/kg s GHEOMECTIIRHIRBEZ A~ TRIGEINA BICR < 2o 7223,
REJNC 5 IR b D LB 2 BT,

TBHQ &£ 58EDOMEL O 20,000 mglkg FiEHL_ERBE G- BEOREZRITE ORSFESE K
DBEE Fe OVEAEE O F BARBER 72 BN A A B 4072, 10,000 mg/kg SEHL E#EGHEED
HERETIE, BDUIRMESIEN QN R J& DIBMEINE K UFR B2 AR D3 AL O H &
FHBERY 72 B8N 2 B3 72, 10,000 mglkg FiEHE GAEHZ W TIREIEINEORD . /i
B ORI AT ON 52 K O [ O RIEDSERE DRI BT Z v, AR

2B % NOEL 1% 5,000 mg/kg fift (870 mg/kg (AH/HFHY) L&z o6Nn-, (B
18 20)

@ 6HrAMEIMSMESER (S k)

Z v b (SD %, MEHES 15 PL/4¥) (2 TBHQ % 6 72> [R5 (0, 10, 50 X
1% 250 mg/kg fidfh) L. dakmMaERss i < n7-, TBHQ (0, 0.02. 0.1 XX
0.5%IRE & 725 L 5 IR GEMESOIINEML BT 190°CIz L, Z D% 4 KEft]
190°CIZHRIR) L. fBHIZ DWEIR % 5% T%ﬂn L7,

ABRHARTHPIZIE S 3 Bl A HILT=Dd, WG K DB L IIB 2 N7,

250 mg/kg ikt (GENNELH) TQ%HW&T@@%M@%I&@#H%U DA B, 10
mg/kg fiE GEMMEH) HHREORETHREHI R THEBERREEINA A Dz,
D& 9 7es 3 TBHQ HG-8F ONEGH) OMECIIABi/eh~7-, TBHQ &5
FEOMETITRIHARE & [FERO R I 2 H ATz,

FEGREOBAR R, RIFREE & A U3 L Tz,
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MIEFHIRA T, 250 mg/kg ikl GENENH) HG8ETHRE 3 22H %I WBC @
HIMR A BN Z & 2R, IRBEL FECH 72, 250 mgrkg falkh GEINEH) #
HED WBC ¥R 6 /s A % I3 b otz

&esOFERT BRI OV CIE, 250 mgkg Gk ONEH) £ GREDOREDORTE L OWF
Bl T 50 mg/kg FaBILL F#GHE (IIEH)  OREO IR 7R INAN A BT
23, TBHQ DL 0 & IEGH & FENMBIMOEWIELRE L TWD L9 Tholz,

FERRARR IR Cld, 5B L7 B A b e o7z, (B 20)

Q@ 13EMEEMHEMRER (Sv k)

7> b (F344/N &, MEHESS 10 PU/EE) (2 TBHQ % 13 #ERENEEHR S (0. 2,500,
5,000 (% 10,000 mg/kg EalEHEEME : 0/0, 190/190, 370/360 Xi% 780/750 mglkg
(REE/BARY)) U, Skt s 2h S iz, ARBRICHES L-8imix, [IL 7.
Q) ®loHEWTH Y | HRLEOHERMFIZ TBHQ IZIXK ES N TR, HIZHE
L% 13 RN AGER D Tt S iz,

ARBRHAF 2B 1T DR T2,

REIZDOWT, RHREE L b2 & 3RBRBHAARE AT 5,000 & Tf 10,000 mg/kg
A EREOIEMETENZ 10/5 J TN 28/22%K < FRERI& TS ClITh T 6/7
KON 15/12%(K7s > 7=, RERBALAEED 10,000 mglkg falH G5 K& OGRBRIE T D
5,000 mg/kg FARIL BB GHACEB T A EREOLITIFE Th 7=, KEHINEIZ OV
TI, 10,000 mg/kg ffHs GHEDORETHRFEL D 0.9%(K -7 Z & ZFrE, TBHQ
SRR OSIREECRISE CTh o 7=,

BRI, 5,000 mg/kg SEHLL EFRGREORE TR G-BE 2 RIS L VKT
L7278, 133t ClIF%TdH - 7=, 10,000 mg/kg faH GREDOMETIX, BRI %
U CxtHRE & bl U CREEE RNV D 72 MBI 3 A BTz,

—fEIRRE T, 2,500 mg/kg fAfHE 5REOMEE PR T, HEEOECDHZRH LI
77

SRR RIS, RS 72 0 O THITREE A R OGS 1 g 472 0 OF57-Hlifusd
HEUZ OV T, 5,000 mglkg BiLEHE GHECHE MK T34 HAL7273, 10,000 mg/kg
FAEHE 58 CII BT A D o 7o, FEE MR RS O FE SO TEEMEI & 512
LD I IR o T2, 5,000 mglkg FABHE GRECTH OAVZAT R, FEFERE
N7 TR ERITRHATH -T2,

FEIEE ML 5,000 mg/kg BN FHGHETRFREEL W ARICED > 72, 10,000
mg/kg fAlBHE GEEOINE DR S ITRHIREE L [F1% Th > 7273, 10,000 mg/kg it}
BHHED 2110 FlIFEE AN AHE CThH - 72,

MIEHFARHERIZ-DW T, 5,000 mg/kg BB & GHEDOHEME TR G-BR4A 5 A &3
A ONZERERKE TIRHCA B 5 U7z, ALT IEPEIE, 10,000 mg/kg fafHs 5HED
MECEG-BMG 5 HIZIC ER U7, $5-54A 3 l12121E TBHQ 245 GHEDOHE Cxf FREE
F V@V ALT iR L7223, 2 OEIFIEFEOFFEANTH - 7=, 3 ER& THRED ALT
filf1Z TBHQ ¥ 58 M OSeHiBRE TR CTH -~ 72,

figas OMExT HE 8 M OEF B RIS LS B DAV A, RERNCHE D “ k72 b O
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DL D ThoTz, 5,000 mgkg VA ERGEEOMERED LR EIL, SHIRREL VK
o 72, TBHQ 4% 5HEDHE K ) 10,000 mg/kg bR GREDMED i Offos) BT,
SHERE L 0 K7 - 72, TBHQ 2% 5RACB W TR O EREY, SREL VAR
\ZED o o NI OVBH O 6 BBl 2 U C TBHQ S GREDORETRIBEE L v A
BATE Do 7203 Mkt BTl 2,500 mg/kg fFEHE GREDHED RO 2~ TrEh > 72,
TBHQ 2 5-HEDOMED B OAR B EASKTIREEL 0 B> 720, M E RIS
EWIA LN T2, ZIVE Dlifias B DO CIZEE S RBLFER e FIT A H 7
Mol

PG 25 R OB RR DI LB E OB, 5,000 mglkg MR G REDMEN Y
10,000 mg/kg S GREDOMEREC I 7, BB 10,000 mglkg G5
BEORET L 0 EBEE ISR BN, Bl GIRIEE O3 AHEE O BRI 228
I BTz GeHiERE, 2,500, 5,000 & Tf 10,000 mg/kg i 5-REDHETZ 24 0/10,
1/10, 3/10 }x O~ 5/10 fl, MECZEH 4 0/10, 5/10, 810 KUY 10/10 #l), Mz <.
TRIFBEDO ZEE OIS, 5,000 & 8 10,000 mglkg HGREDOMETZEEH 8/10 K&
1010 Bl TH o7, EROINEIRAE DOFABAEIZIE TBHQ H5HOMEH I W TH
RO DA BT,

JElg D (B TEAE DI ASEE DHINA TBHQ S GHEDMETH B NI-Z Lvh, A
ABRIZI1T 5 NOEL |35 E C& 2oz, ARRIZEIF 5 LOEL 1% 2,500 mg/kg
Akl (190 mg/kg MR/ HIHY) ThoTz, (B 20)

6. EHEERUVEIAMAER
(1) 104 BREAEMNAMERER (IHR) D
~ 7 A (B6C3F %, M. VCHCRBH) 1< BHA % 104 #EFEEH S (0. 0.5 3%
1%(0, #9750 X1% 1,500 mg/kg (KH/ HAHY20) L, M AMGERNFEhE Sz,
KHHERE, 0.5 MY 1% 5L 5 96 BHLAEO AT D 5 HRIE ORI 5
nicE e 3% 21 \OR Ui, R ERMRS AOFAITRBR GREZIZIA BN/ T,
(&R 3, 65)
RN ZEZESIE - FIEKERPHAESIT, 0.5%K 58 CriH ITiBEE N A S
=2 b, ARIZHIT 5 LOAEL Z IR & LT 0.5% (BHA & LT
750 mg/kg REE/ HARY) &l L7, ARBRICIUW T, BB AMIIA LN o T,

20 B 3T SN TV AIRE 1 kg 24720 D&
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# 21 ~ U A% 104 BRFED AMERRERIZ IS 2 i B IR DI b AL
(P5)

et (o . Il H O
g Co) | I BIR L R RN A
0 16 0 0 0
0.5 21 8 (38)» 0 0
1 22 21 (96) 1(5) 0

FEMN OB, AFEMWENZ 5D D R1E OIFRE D7 5T B OEE (%)
a : &5 96 WLLEDOAAFEMEL

b X AEAHY (p<0.01)

c: XML AELEDHY (p<0.001)

(2) 104 BRFELSAMEREE (IOXR) @

~ 7 A (B6C3F; %, Mt 150 PU/EE) 12 BHA % 104 #AMEESE (0. 0.5 X
1%(0, 9 750 Si3#I 1,500 mg/kg (KE/ HFH421)) L, 803 AMERRER N SEhE S vz,
B 5-BAG 8 WUARE 8 M Z L ITAHE 10 VB4, 104 BAZITITAHRE 30 VLA M OV EE
FHRE IR IR LT,

Be5-BAA 72 8 F Clix BHA 52 B U 7= il B OB 2R 13 A4 B8
ST, WAL 1% BHA #5585 TR G846 64 KON 72 HIZZ 40 30 KT 40% D
A BT, $e5- 80 i H o bl 5 CHEAE N A B AL, TR BN AT
Pe b 88 Tl 5AE, 96 i Tl 1%H GRETHLIL, 2O DR EEBAITE
TEM R CH 7=,

P 5-Bihh 88 I LIREIZ T H TN A DIV A R 22 IR LT,

KERHE M O SRR ISRV T, IRE ORI A LI oTe, (B3, 66)

RIWEERERIEE « SIEKSEMFIESIT, 0.5%LL LGRSV CRITE OFLEE
JEM I DT Z & D ARBRIZISIT 5 LOAEL % falSHRIIEEE & L C 0.5% (BHA
& LTKI 750 mglkg RE/ HAFEY) LMW L7=, F7-. BHA X, ARBRICBWC~
7 ADHTFICK U THEDP AN EETD &Y LT,

21 B 3ITREH SN TV AIRE 1 kg 247- 0 D&
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%22 <~ A& 104 FEREZFED A

PERBRICIS T 2 iTE (DI D 7 D AL T B

(VC)
e (o o AITE OIFZ
R e B S R LR
0 39 0 0 0
0.5 37 10 (27.0)® 5 (13.5) 1.7
1 43 35 (81.4)P 5(14.3)¢ 2(4.7)

FEMN OB, AFEMWENZ 5D D R1E OIFRE D7 5T B OEE (%)
a : FEIED AN A DAV 85 88 LA DA TF B

b : xS AEEHY  (p<0.001)

c: XHHEEHEAEDY (p<0.05)

(3) 96 ERMIEHEERUELAMRER (Sv k) <SEEH2>

7 v b (F344 ., Wk 20~30 VLR | BHA % 96 JEMIEEEA 5 (0, 0.04, 0.2
MIE1.0%) L, BPERMER O ANERBR )N I20E S 7,

ZORER, BiE, BKE, AR AELUSREERICEGICE 22T LN
2o T,

MIEEA N OIS A LRI Tl 0.2 O 1.0%4%58F < LDH 235ERE L v
ML WD Z EDSME, K/3T A—F — TR EIC K DI A LN -T2,

AT E OFLIAIED 1% B 5 HEOIE R OMECZEILEI 3/15, 2/18 BFNZH LIV, %f
FERE (R 0/9 1, M 0718 f5]) TixABien o7z, MEEOFLIAIEOISASEE DEF
1L, BEIZE DS T2, T2, T DIENTHA LIV EGIE, T ERARIME L OF AR G
L O GHE) . Tl E (RGHOA) | B3 A 16 (0.2% 8% 5EEOME) . IR I
230 1B, FRRIRARAE 1 I ONC G RHERANE 1 41 (0.04% 4% 5HEDHE) Th o7,
(&M 67)

(4) 104 BEEHSESERUELSAMESRER (TY )

7w b (F344 &, WERER 50~52 U/ (2 BHA % 104 HFREEEE G- (0, 0.5 X
&i%ﬂ@%im\%MBX@4MMMm%@WE@ﬁ%@)L\@ﬁﬁﬁﬁw%
PR IR S 7o, BHA B bk T, 112 38 &£ T BHA $ERINATEF 2 AGEE L
-, BAENE I,

ZOfER, BHA Be54& THRESORRRE, 0.5 KON 2% B 5 HEOEFRIT, 22
IETIL 68.6, 68.6 KX 1N67.3%, METIL64.7, 66.7 KN 78.4% Th -7,

BRI 208 U C— BRI G K D53 b e o 7z,
(REIZDOUWTIE, 2%5¢ GHEDOHEREN TR HRE & Fb TR 10% DI T 232 BT,
MR B MR AA LR A I 3B\ €, FGRE I IMRER O BEIN & Y Alb/Glb
LD NIH BTN, HERT—FNTHDHZ b, BEFNERITRVNEE X

22 FER D FHENEE~OUWINEE CiriE STV, KE 1kg X472V © BHA ERENRHTH D
ZEnn, BEEEE LT,
28 B 6 TR SN TWAIRE 1 kg Y72 O EZEFCHE LT,
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b,

PRI ClE, BGITBIE L= B I b ho T,

JEFRE & Tl &GO CIMOMETEE&EOA B, B GREOE CHER IR &
N OFE O A E R EENNNFEO BT,

BHRET, BMEREMEB R O ERIEOHEIIN A BT (& 23),

ATE LIS OB BT D IEEI AL 1T, BHA BeGI2 X > THEIM L2 o 72,

B GREORTHE @R, FLEE N O RS AR DI, & OREFEIIAR
WZHIIN L7z (3R 23), R L2y A DOWIFEIE 2% % GREDIEN OMETENE4 59 K&
82 I BIZHER STz, FTo. 2%HGHEOME 2 Bl OME 1 1TV o/ Ei~D#sf
D, 2% G REOHE 1 B TR~ R A BT, W RS A CldE A& Y
Bt R BT, (B3, 60, 68, 69)

BN ZEZESIE - GIEKER ARSI, 0.5%0L EE SRR MR MER 2% &
OIS OIBIRA A LT 2 L n . ARBRIZET D LOAEL ZfaEHRIIRE & L
T0.5% (BHA & L T98mgkg RE/HAHY) EHWrL7z, £72. BHA X, Ak
IZBWTT > NORTHIZKR L CRBAMEZHT 5 &R LTz,

#23 T v &Mz 104 BEEEMRENE KL OFEM AMERERICIS T 5 AiE & OV IR 2p
BB BBk (L)

(;) Bl | BHAEDRE | 4GH R | W
’ Bl | (mgfke (/B | w¥ce | B s | N B
P 0 51 0 0 0 33
0
ki3 0 51 0 0 0 21
P 98 50 13 (26.0) 1(2.0) 0 424
0.5
ki3 108 51 10 (19.6)P 1(2.0) 0 30
0 i 414 52 52 (100)¢ | 52 (100)< 18 (34.6)c 46>
ki3 474 51 50(98.0)¢ | 49(96.1)¢ | 15(29.4)c 48¢

FEMAN OB, A FEMWEN 5D B R1E ORI 7 5T B OEE (%)
a : 15 41 WL O 7B

b: xS AEEDHY (p<0.01)

c: XHEEEAEAEDHY (p<0.001)

d: R AEAEDHY (p<0.05)

(5) 104 BREFENAMERER (Sv ) O
7w b (F344 %, #t 50 VU/RE) 12 BHA % 104 ##FEEF&RS- (0, 0.125, 0.25.
0.5, 1 Xi% 2%(0, 54.8, 109.6, 230.4, 427.6 % 1,322.6 mg/kg ATE/ HFH4))
L. DS AERRBR DS FEf S iz,
FORER, BeHAZEE U7ZRRIRAT RI3 A b o Tz,
B GREOREIE MBI A BRFEOR T RA LT, B E R OVEFRICER G
Ay NSV WA N
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JREARRR AR AW T, ATE B, FLEEE N VR RS D B,
FEME R OISR DR ABAE [ A BRI N  H T (R 24), £z, AiHLAMC S
BTN DRERE N - DAV 08, i FREE & e G ORI B 2ZIT A
niginot-, (B3, 70)

B EEREESIEL - STEKEERMFTIRSIL, 0.25%0L - 5REZIB W TRITE Ok
RN BT Z LD, ARBRIZEIT S NOAEL #fIEHRINEE & LT 0.125%

(BHA & LT 54.8 mg/kg {KE/HAHY) W L7-, F7-. BHA [IARBRIZH W
TT7 v FORIBICR L TRNAMEEFT D W LT,

#£24 T v NV 104 BEEHEMETEIE R O AMERERIZ 1T DRTB ITIREN A5

g (D)

e " AT DR
I Co) | AEme R S FETTYY
0 50 0 0 0
0.125 50 1(2) 0 0
0.25 50 7 (14)p 0 0
0.5 50 16 (32)¢ 0 0
1.0 50 44 (88)c 10 (20)» 0
2.0 50 50 (100)¢ 50 (100) 11 (22)

FEIMNOBAEIT, AEAFEMWENT 56 S 1TE OIRED 7 b T BWE DOE & (%)

a .

CXEREEAEEDH D (p<0.01)

b

$e 5 50 LD AT B

c: XHERELEAEADHD (p<0.001)

(6) 104 BFRELSAMEER (v ) @

Z v~ (F344 3. M. VCECRBH) (2 BHA % 104 BT S- (0. 1 3T 2%(0,
#1500 3% 1,000 mg/kg AR/ HFHXYS24) L., FEDSAMERRERDS FEM S iz,

KHEOPE: 96 HLIEO A D 5 HRTE ITIREN A LB a % 25 |TR
L7,

2% % GRECTIIR VLR ADRE LA LN, (B3, 65)

B EEREERICE - M EEPREAESIX. 1% L& 5RO FTE (SIS 7 5
Ni=Z Enh, ARBRICEIT 5 LOAEL ZfEHRIEE L LT 1% (BHA & L TR
500 mg/kg AE/H) LK L7-, £7-. BHA X, ARBRIZEBWNTT v FORTE I
LTRBPAMEZFRT D W LT,

24 B 3 ITREH SN TV AIRE 1 kg 4720 D&
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#2565 T v haHC 104 BT AMEERIC I DRITE IR 2 b =B

(JE)
AT E OIRZE
WINE (%) asvex Lyl
e A Bk LI B R A
0 23 0 0 0
1 25 24 (96)b 21 (84)p 0
2 26 26 (100)» 26 (100)» 9 (35)c

FEIMNOBAET, AEAFBWENC 56D D HITE OIAED - b =B O EIE (%)

a : #4596 WL AAFEMIEL
b : *XEREEHEEAZDY (p<0.001)
c: XHEREEAEAEDHD (p<0.01)

(7) 104 BEELAESRER (Sv k) @ <SEEHS>
Z v b (F344 %, Mt 150 PWEE) 1< BHA % 104 BFEARS (0. 1 XL 2%)

L. DA T S iz, Be5-BHG 8 ELAME 8 I = L IZ&HE 10 B4, 104 i
FRITITAHE 30 A L7z,

ATE OWEEAIT, 5 8 WH L O GHECRIE S, 2% 5HETITEYS 16
LR, 1% 5HECIERS 40 ELE, 12T TOEW TH LI,

FLEAMEIT, 2% G5HECIE 8 M THPE GRS 20%) L, ZOHBIEFEITHENL,

32 FTIXITEEF CTHA LN, 1% KGRETIL, 48 BE TIIA LN > T8,
56 12 90% DIEAESEETH Y . F D% 104 I F T 80~90% THERL LT~

T BB AL 2% 3 GHED I TH B AL, 48T 141, 80 T 1 57 54 96 i
VIR Uz, 104 CTHER SNV B A 1 Bl AR B CHiER £ TRl

DIIRSIVTZDN, AFILISM IS ARG IRk S RERR S e ~ IR 3 2 5 U7,
B E-BRkA 48 LA B IR NI SV T- B & 3 26 1R LTz,

WFROEAIZEB N T, JREOREIZA LR T,

(=M 60, 66)

#26 T v h&HW 104 BEEFED AMRRERIC I T D RITE IR DT b IVIZEEL

(P)
BT OJRZE
I (%) A4 ks
T A IR L R LR AN A
0 92 1(1.1) 0 0
1 94 92 (97.9)b 71 (75.5) 0
2 94 93 (98.9)0 86 (91.5)0 13 (13.8)

TR OBAEIT, AEAFBENC 5 6 D HIE ORAD 2 b - BEOEIE (%)

a : AN H BT 85 48 W UIREDAAFENIEL
b X HEEEDHY (p<0.001)

25 RO RN~ OBNMRE TRl S TR0 . KE 1kg 2472V © BHA BIREN A TH S
&b, BEEEL L,
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(8) 104 BRIFELSAMKER (SYh) @ <BSEEH2>

7w b (F344 %, # 30 X% 31 W/Ef) (2 BHA % 104 EMEEHRL (0 3%
0.4%(0 X359 200 mg/kg AT/ HFH427)) L, FEDAMERRERDS FEh S iz,

P GREOMRTRIT, RIPREE & bl U CHE RIS LT, B GREORTIRL OV %t
HE G RIREE & Ll U Qi LT,

FEGEEORTE R OWRE (E R, FLIANE, BRIEL O A DREIT A BRI T2,
T2, B, L ORI DIEBORAMEIC LA BRI T2 (B
3. 71)

(9) 104 BRFEMSAERER (Tv k) ©® <SEEF8>
7w b (F344 5. SHR . SD &M Lewis &, i 30 PC/Ef) (2 BHA % 104 1A
MEATHR S (0 % 2%(0 XIEK) 1,000 me/kg (AH/ HFH229) L. FE0SAMERER)
FEhit STz,
BREOBEREOEREIL, ZNENOXREE XL W ARITIK) - T,
AT IR DA DIV BWE 25K 27 IR LT,
J RS AV DI AR IR L > TR > TV, (B3, 72)

27 T v &AW 104 BEFE D AMRRERIC I T 5 RITE ITIRE D b IVIZEEL

(e
- BHA | Z178) | BHAEHE ATH RS
£t Wkca | (mglhkg (K8E/R) | FFERD A FLEAE PN
944 + 30 974 8 (26.7) 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
SD % + 30 956 11 (36.7) 30 (100) 2(2.7)
— 30 0 0 0 0
Lewis 5 + 30 1,041 2 (6.7 30 (100) 0
— 30 0 0 0 0

FEIMAN OBAEIT, AEAFBIENC 56 D HTE ORED - b =B O EIE (%)
a 1 #5540 LA DO AATEIEK

b : XHEHEEHEEZDHY (p<0.01)
c: XMBHEEAEZEZDHY (p<0.001)

%6 1 HEORBRTHDL Z b, ZEEEE LT,
21 BHR 3R SN TV AIRE 1 kg U7-0 ORHE
8 1 HROHRBRTHLZ LD, BEEEE L,
29 B 3 ITREH SN TV AIRE 1 kg 247-0 D&
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(10) 3~24 MARELSAMESRER (v k) <SBEM0>

7w b (F344 3. It 44~54 DU/EE) (2 BHA % 3. 6. 12 XIE 24 7> A [R5

(%9 1,000 mg/kg REE/ HFHYS3Y) L., & Dtk BHA SRR @5 24 70 H B2
5 ETHEE L, BEPAMRBR N SH7-, IREECIE, 24 227 [ BHA 5006
Bl #afH LTz,

TEFHCRI LT, AIE OIS, I, s, A, O, e, B, +—Fam. 2=
A5, [EIRG. AR5, BURER, BB OSHR CRE DA LI E 2 LT,

1% (labelling index) 320RIEIL, #5515 24 72>H %12 BHA 2% 5HEL DY
SIPREEDA 6 PCIZ[methyl-SHIEERR T 2 0 A JEENI G- L CHEM LT-, <5612,
BHA 4% 58 OSHRBEC B 2800 L, SEASINEPER~O UV 2 B M O 5-BR A
15 AR 6 VOB 2 JIE LTz,

P 5-Bibh 24 D> H % ORI ITREN A LIV B %3 28 (TR LTz,

BHA @ 24 7»A HB&GHEO B EIR& OFLBED - DAL, E72 2 Bl s
BT,

BHA #58& OSHREEICIW T, BIE DA OB OIRE ITIEEN A DTS, £
NSRS OREEIZRFE D/ F — N3 5T, BHA #5120 X » THEBORAI A
13BN T2, BHA HEREOFIRARC C HIARME X128 A K OVE AR
SUIDADIR SIS, DOFAMEEIC BHA #5058 3 H 787>
7=

BHA #INEAER) > & SRR~ H O BHA B 5-BEORIE OFZERIT, xR
FEL D &< OREIVINEEICBWCEE CTh o 7o (B GRHRTHERE: 2.24~5.42) ,
LU, BERIETEI~OE TR IZHIE L-5ra . BRI 2o T (GRY
KTRERHE © 1.02~1.33), BEBE LR OFERE S FRkOB Th -7, (B3, 73)

g

30 1 HEOHBRCTHL Z b, 2EERE Li-,
31 BPR 3 TRl STV AIRE 1 kg 24720 D&

32

DRFEDWE ZTINIE- L, SRR Ko THIE U788 e P ORI & OE5EE

AN
Ho
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# 28 Ty FEAWE 24 D FED AMERRBRIZ IS 1T 5 akBRAE T HRFORTE IR D37 5
HrzEt ()

BE DR

BETHAE | gy RN D
(GREN)) A
BEA| 6 | P | ¥ | ik | A [T | oo | R R s | s,
S S e EA | Rk =

| | e =
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| 12 |243| o0 172 90 100 ?b 0
24 0 44 | 37| 37a%?b 37ab | 37ab | 37ab 0 0 37ab 1ab

a 1 AiTH O/NEHRITIRA 3 2 D VT ENAL
b : HiTE ORBENINED I ST

(11) 110 BREENAMERER (Tv b)) <SEEHS>
7w b (F344 5%, I 27 I/ (2 BHA % 110 #FREER 5 (0 3 12,000 ppm(0
XIFK9 600 mg/kg ARHE/ HFEXY3Y) L., FED AMRRERD FEM S iz,
BHA # 58Tl IS ICHEE OB NHIAEDS A2 BTz, (3R 29),
BHA #GHEOE DA DOIETIT DIEEORABE X, FBE, [, S,
R DNRIZ > 7o D3, JPFRRE & OIFEWNIA LN -T, (BHR 3, 74)

#£29 T v FaEHAWE 110 BN AR ZRBI1T 5 B ITRA N S8k

(JE)
A B

:; \\jJ =,
? ”f B e i [

m 9H
PP wE | R | ®E | | s | @

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

FEIMNOEARIE, BN 5 & DI DT b T B DEE (%)
a : #w B OB FAVRALS ATRE T do » 7B

(12) 104 BEENAEREE NLREZ—) D
INIAZ— (YT =T [ TUARE) (I BHA % 104 HEFEE RS-
(0. 1 0% 2%(0. # 1,200 XiTH) 2,400 mglkg AR/ HAEYS35)) L, M AMERER
MFEhE ST,
FHEOP . 96 HEAREOEFBWID © HRIBITHAENA LI BEA & 30 1R

B1IHEBEORRTHDLZ LD, ZEEEE LT,
3 B 3 ICHHEN TWAIKRE 1kg 47~ D&
3 B 3ICREH SN TV AIRE 1 kg 24720 D&
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L7

1%FEERED 1 BN BB AR LINTZN, 2% GRECIZA LR~ T,

(ZH 3. 65)

BN eEZERIEE - SIEMERMFRESIT. 1%& 5HEORTE 1B L LS
DAL= Z ED D, AFRBRIZHIT D LOAEL Z&ERRIEE L LT 1% (BHA &
LG 1,200 mg/kg ARE/ HARY) C¥lr L7z, $£7z. BHA |E, ABRICIHBWTAL
A B —DHTEICH L THENAMEE AT D & T LT,

30 NAAX—Z N 104 EEPED ANERBRIZ T D HTBE ITIRE N S T- 8
e (T

e (o o o Al DOFZ

e O B AT | LS
0 12 5 (42) 2(17) 0
1 13 11 (85)P 12 (92)¢ 1(8
2 4 3 (75) 4 (100)d 0

FEIMNOEEIT, AEAFEMENT B & DRITE ORI DI T B OEIE (%)
a : $£5- 96 LA O LA EM L

b : XHHHEE AEZEH Y (p<0.05)

c: XMHELHEADHY (p<0.001)

d: MR EAEEEHY (p<0.01)

(13) 104 BEELSAMERER ONLRE—) @ <SEEHN6>

INBAK— () T F3—)u7 > 1150 IL/EE) |2 BHA % 104 AL 5- (0,
1 X% 2%) L. FENAMRBRNEhE S 7o, H&5BIME 8 LI 8 M Z & IC45HE 10
PE% | 104 BRICKEE 30 LA Uiz, LovL., 2% 586 56 L7 EM
W Liz7=9, 69 KN 104 HITRRA L7z,

e - 8~104 BB 5 EEDO B HITE ORI 2 BT, JHREEICRB VT
56 I £ TITA BN T2208, 56~80 HIZ 10%DEMWICH ST,

FLEAMEI X, 2%BEERETIE 8 EHMN DA LI, 48 LN 56 HLIMIEEMIC A B i
720 1%HEGRETH 8B O IFEN A B, 32 HUFRTIEREMIC A DN,
T OFLFAIC OV T, A{ETTE R UK T8~ O 7R S E s 12
#Esn-,

RN A, 64 HE DDl GRECHA LN, RELEEN AL, moERc
BV, A~ 1 I CTH BT,

e 5-BR4G 64 B LRI HTE RN A SN B a 2 31 (R LT,

WG REOBIER., FLIANE N OV R 2S A O FEABERE 13 BB & el L CHE
[ZHEIN L7, WO\ T, IRE OREITA LN -7, (B 60,
66)

3% {KH 1kg 24720 O BHA EIENRHTH S Z Linb, ZEERL Lz,
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#3831 NLARAZ—Z N 104 BEZEDS ANERER 21T D HTE IR N S 37— 8

Ygx (PL)
BiTH OFRZE
whnE (% A %5 2
R B A | LA
0 52 9(17.3) 0 0
1 55 53 (96.4)0 54 (98.2)b 4 (7.3)
2 40 40 (100)» 38 (95.0 4 (10.0)c

FEMN OB, AFEMWENZ 5D D R1E O 5T B OEE (%)
a : MANEPNZ I ST %5 64 LD A FEMEL

b : xS AEEHY (p<0.001)

c: XML AEEDHY (p<0.05)

(14) 1 FHEMHSERR (1 X) <SEEH>
A X (B —2)VFE, MiiE, 3 PUURE) 1< BHA % 1 4EMREFRS- (0. 0.3, 3.0, 30
X013 100 mg/kg (AH/H) U, @R T S 7z,
(RE, IR E RIS G LD BIIA DR o T, RIS, MR & O
BRI IC B W CTRE XA Do T, I, B&,. JE M OYKic BHA @
ERIIA N 0T, (B 26, 75)

(15) 15 MAMERESEHEER (1 X)

AR (A H—AN=a)ViE, BEFLIER, MERE, 4 VYEF) 12 BHA % 15 22 [HiR
g (0. 5. 50 XiX 250 mg/kg (RHE/H) L., Bfmtan s, 0. 5
KON 50 mglkg PRER/ H 5 5E30E 1 DEA OME 3 PL/EE. 250 mglkg REE/ H 5 581 Tt
M 2 IWBECH -T2,

—HEIRREIC B E 1T A Do T,

REHINEDOIK T2 250 mg/kg R/ A GHETALILZA, Ziud BHA OIS
Lo TEWEEAE L, BEENMEKT L2 LIcLbDEE b,

MIEHAIRE NI LD EBII A DR - T,

PRERE T, 250 mg/kg (AH/ B GREDO BN IRIER I~ ST, JRIREREEH O
HERERRIATE kT2 bhsas o R & Lhiige U C 50 mg/kg (NE/ H & GHETITMEN I,
250 mg/kg A/ A GRECTIIRE I LT, F72, RFP 7V v U BRRE ORI
t, BHA & G8HC A BT,

PRI Cld, 250 mg/kg IRE/ H BEGRED 4 B 3 BT HlAn 2
PR ONBAENE D FERIERIRNE N 2 DAV Tz, O/ NEREEITER Th 0 | fEaHEMko
HBRIE A DI e dr o Te, BRI OBAEZ A > T TR ER A DTz, 7 v /3—
AR IANE DT U U in < EEfL, PINREF Tl OERER A~ bitle,
B A T RN A DR s> B %, BHA OfERE (183 mg/ke (AH/H) (X
LHbDrEZLNE, (B 26, 76)

R eZEB R0 - FREERMTIE S, 250 mg/kg (A5 H & GEEO IR

3T MR L 72BN a2 & BEERE LT,
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PR AR EICI W TREFT RN A O Z &6, AfBrIZEIT 5 NOAEL #
50 mg/kg (ARE/ H &l L7z,

(1 6) TBHQ [SEY 2 BIESERUELSAMER

@ 104 BfEEHSERUELSAMRER (IDX)

~ 7 A (B6C3F: %, M 60 UL/ (2 TBHQ % 104 @ ERE& 5 (0. 1,250,
2,500 X% 5,000 ppm (/i : 0/0. 130/150, 290/300 X% 600/680 mg/kg 1A/ HFH
) L. @R O D AMERBR S Sl S 7=, 455044 15 7 # TS
6~10 VL% i L7z,

BREREOEFRIT, SR L FETH -T2,

FEA R IR 5RE & RHRRE TN R > 7273, 5,000 ppm G RED AT I Joe RRE &
Er: U TR 10%AEh» 7=,

ERIRPT R TBHQ 512 B8 U 7= 28 3 o 7z,

FETRRAS O MR F AR A 26U T 5,000 ppm &-5HEDIE CHERARIMLER A3 el FRRE X
DWHEBIZEME TH o722 EUSME, MIEFAREIZ R E I IR BN -T2,

HRRARIZ 31T 2 IOt BRI, 2 GEEOMEECRHRIEL U BETh - 7=
23, 5,000 ppm $&5FHEDOMEDFERI RO ADKIERE L G E/RENA DT, MOl
PREEICEEII A LN ST,

RIS VN TIE, MG M ORISR B O AR SRS (T B BEE L 7252
LIV T,

BeHHETIRFCIE, 5,000 ppm B GREOKECHHa RAE X OVH R RIE « 23 A D%
BN B o 7o, HEC B RBEDBMN A BT, A RERZETIE Rh Tz,

FGH& TIRFD 1,250 ppm $5¢-5-FEOHEC AR X OV AR - 25 A O3 A48
FENAH BN @D > 7253, FFHRBRRIE « 28 A OF ARSI B E OB D T — & &N
Thh, HHIZELHHETITRWEEZ BN,

FGREOMETIE, HRAROTE ISR DR ASEE S IBRE LV il GRFRRRE,
1,250, 2,500 }O* 5,000 #¢5-8% : 1/51, 3/51. 2/50 K (N5/54) T o708, TDF
HBEE DFIAE T CKEEF#FM 7 7 77 2 (National Toxicology Program)
D 2 FERTREEH G RBR DOIBE DR IREE DT — X PN (0~9%) ThoT-, KEHEE
DD FARBROTEAUAIRL O DR ASRELI L, <HIRFEL D =ifE CRERREE, 1,250,
2,500 K& O 5,000 ppm #58F : 12/51, 19/51, 24/50 M1\ 24/54 T -7-73, HEEE
IERHHREE & [RIFRE Cd o 7=, BRI LR AW T DIV D > 7o, AR
BRIZIUWNT, BBAMEZA BN -T2,

JECFA 1%, FRIROIEISHIIE OB AT B EFER N H D & L, ARBRICEB T
% LOEL % 150 mg/kg R/ H &l L7z, £72, ARBRICBWCTREBS AT
EHIBT L7z, (ZH10, 20)

HEess

E

@ 20 AMEEESESER (S )
Z v b CRYEARBH(T Ve /), MERES 55 PU/EE) (2 TBHQ % 20 A [R5
(0. 0.016, 0.05, 0.16 X% 0.5%) L. &M st i,
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Be5BAkG 6 KON 12 AT, MERES 10 DUREZ AT L. 20 22H 25D O@
R LT,

FRERIART | SECSRITRI IR & B SR TR CH Y | R IR T2 5
IR oT,

ER, FBER, SRR, PRI ONC M@ e NI A b & . &5
L HRBEClRECThH - 72,

JEEREE ROV T, B TRED 0.05 TN 0.16% 5 GHEDREZ 33\ T Hig S UV
DMK EEIBD U223, M EEIZITA BREWIIA LIV o T,

TBHQ D512 B3 U 7= WARA L QYR EER AR B biZ A Do Tz, (B
10, 20)

@ 30 MAMIEEEERUELSAMREE (Tv )

7w~ (F344/N %, M 60 VL/Ef ; FotAR) 12 TBHQ A& DOALRE 2 HFRFTS
Fi REW OB E ClREFE G- (0, 1,250, 2,500 XI% 5,000 ppm) L. BEALZD Fy
i (MERES 68~70 PL/EE) (ZREEMOUSIIEFE & [Fl—RFE o TBHQ % 30 »>H[H
SATFREGRED AT 20%ATM 272 5 F TOWHIM, IBEHES- (0. 1,250, 2,500 i
5,000 ppm (Z#/HE : 0/0, 50/60, 110/120 X% 225/240 mg/kg {KE/H)) L. 1BHwEE
e OGEMN ANERERDNFENE S AT, BeG-BHLA 8 20 H 1RICHERER 10 PU/REA FRERA L
77

AAFRITOVNT, 5,000 ppm FEGHHIRIREL D bE, MTIIAERENAD
iz,

FEAR B IRHHBRE K O 5B CIRIFRE Tdh - 7273, 5,000 ppm #GRHEDIEE ) R
FEL VR 10% 1Ko 7=,

TBHQ #5-(2Bha# L7-BGRATR. & LT, 2RGTHEBOE AR LI,

HIRRRAE ClE, MR PRI 5O BII A ONT, EEE L AL D-o
7o BNRD~T T U U OF AR I IMECITI A EFEBERICHEIN (0. 1,250, 2,500
KO 5,000 ppm : 24/60, 27/60, 33/57 &KX 41/60 f51)) L7273, 5,000 ppm £ 5-#ED
HKIERE E GERZENALILTEY | BETIINE DT U IERA LN -T2,
HHIETRRES I, IR ERARRE RS I L 13 D o 72,

P EHE TIRFOMA Tl 5,000 ppm & GHEORETIFHIIE A (2/60 51(3%)) 737
DIV, OB ERETIIA DN D > Te, T ORABEIL, BERZETA LT,
ik EOEOT— 2 FFHN (0~6%) THoT=Z Enn, BRI R.EE X B
7o IR RN S 328 AR B DI AEAERE 121X TBHQ % 5- DO B XA D72 o 72,

2,500 ppm PL 3 5HEOREC YIRS B MR O T8 A B O FE NN A BT
23, Sk EOEOT —ZEIHNTH Y . AEZEITA LN -T2,

FERARD C HlilE (FERafEE) S ONRERaAm A RAE D56 AL R | ok B & e G &
TRIFREE Td o 7o, JREETII A SR o 7= C DS A K& QBRI A28 5,000
ppm HGHEOHETH BN (ZHEH 2/60 KON 3/60 ) 723, HERAETIIR -
770 WECIX FURARARIE K OV A O FEABEPE | IR PREE & B GE & CTRIBRCh o 7, HUR
JROIETZ N TR L N O 5RECTH DR o T2, SCHk B C HBEAS A K OVE AR
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RS A DFAEME L, ZNFN0.5% (0~2%) M1*3.8% (0~12%) &t ESnT
Y. 5,000 ppm FHHHUZIIT DIAEBEDPMERNZ & ROFTHB ASRFD - B N
Z &b, 5,000 ppm BEEHEEORETAHA BT C Mifa s A ONghaAllEs A% TBHQ
Feh L BhEME T I EE 2 BT,

TBHQ D5 LB LT, HED FEARRTEED YR, HEORIE fCE MR, HERED L
FRARHEIRAEE K2 ONUED FLRARHMERRAE, RIESUI N A (BE) ORAEHE DK FNA L
7o ZAVD ORGP OIX NIHAERD LB L T D LR S,

ARAE ORI, HETIX 5,000 ppm $5BED 2 CRIFFEE X 0 SHEEE I A DAL,
HETIT RIS U CRAFEDOIK FRA LI, FFHlaOME 2= ko3 E 4
FEIT, MECITHEIEIFIEDIR TR LN, HETIIENRE LR D> T2,

HEOR&CIE, EE (0, 1,250, 2,500 & O* 5,000 ppm : 2/60, 3/60, 7/58 KX
11/60 ) M OMEEMESAE (0. 1,250, 2,500 KX 5,000 ppm : 9/60. 8/60, 9/58 K
T 20/60 ) DIASEREDHINN LT, MEOR NS TIE, 18MERE I DI ASERE DN L 7=

(0. 1,250, 2,500 &% (X5,000 ppm : 1/60, 1/60. 3/57 K X5/60 ) 73, M
FEDRABENITEAD I DR o T,

JECFA (%, 5,000 ppm #5REDHEZ 51T 2 B D FEE K O LIPS ET ON L
BT DR O~E DT Y L UkAE OIS DY PRI EFR O & D 52 L f]
WrL., AslRlzH17 5 NOEL % 2,500 ppm (110 mg/kg (KE/H) E¥WriLr=, &
7o ARRBRIZEB W TR ATV ST L7, (3R 10, 20)

@ 117 8fEESEERER (1 X)

AX (B —7)VHE, MERESS 4 303 6 PW/EF) (ZTBHQ 2 1 H 1, 16 HD
H E-EEC 117 JENEEHR 5 (0. 500, 1,580 i 5,000 ppm (Kt : 0/0, 21/22.
72173 X1 260/220 mg/kg RE/HFHY)) L., Mt sEhe < iz, MEkIRin
EROHINNAS 104 38 BIZHERD IV Z &0 b BIER AT 5 72 OIRRBRIARI A 117
HE IR S, &G 1 B ICHERER 1 DDA R L7z,

AR I SE TR < | —IREE, 17BN R OB PRI I S G- OB 3 B
IRinolz, REIE, 5,000 ppm £GHEDOHEME TxFEE X VAR MERIDN A BT 73,
HEREZIA LN T,

BiE, A CFEH R OVRREIC B G L D BT A O o T2,

MAEF IR T, 5,000 ppm &5HEORED Hb 75 52, 104 O 112 ## T,
[RIEEDMED Hb 73 26 K TN 112 1 THIEE X © A EIKIE Tdh -7, Ht 1% 5,000 ppm
BHHEORED 52, 104 LN 112 B THBHEL D A RICIKETH D | [RIFEOHED 52,
78 KO 112 M THIKMETH o720y, AEREIA LN o7, #RARIER (%)
%L, TBHQ e 5HEOMERED 99, 104/105 N 112 I TEVMERIA A BTz, HE
FEBIMEM 22 < | BEFHFHIRREN /R SR o T2, RBC X, 112 BOBROALTH D
23, 5,000 ppm B GHEOMERECRIFRE L W FEICIKECTH - 72,

R MBERAEA TIL, TBHQ 5 8 CTIEJR IFER K OVR (i Bk o 47 4 Ak

(erythrocyte basophilia) O HEBISHEE DIENNA I BT, IEARIFFERIL, HETIX 1,580
KO 5,000 ppm #E5RETH 141, METIE 500, 1,580 K& OF 5,000 ppm &5HETZEH
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Fhl, 2 X1 BITH-7-, RBC DIFHEEME(CIX, #ETIiX 5,000 ppm & GHET 1
fil, HETIE 1,580 & TN5,000 ppm HHHETENEINL 1 LD 2B TH T,

e Gl FFIROMEXT M OFHXT EEEAS 5,000 ppm £ GREOMERE CTFREEL 0
EVMEAID A BT, HEOFEXTEE&ED A B AN BT, TBHQ #5801
DREE O BT B 72 B IR 27~ L7228, 5,000 ppm 58 ClIc iRt s H
BEIRENIH LI T2, BIROMXEREIT TBHQ £ 5-5EOMECav MEFN A H i
7273, 1,580 ppm W EGHEDOAHEIZE > T2, MOlESsOERIZIL, 5B L
Te R XA DI o T, RIRAY M OV B PR A Tl S5 12BE L 7= ki
ORI T, TQ@%‘@Hﬁ%ﬁ&(ﬁﬁxﬂﬁ@%ﬁ%ﬁﬁ#ﬁﬁﬁ?5 FMARAREE o B 13 A
BV o To, BEREOIHIIIZIS T 2/ NaEEEIN S 2 b 7ed -7, dds B3
EOT—ZEHHNTH D Z & &Uﬂ%&%% TR ARSI RS DI o T2 2 e
O, IBEREEOZ(LITAEDOEE) Z Ik L2 b DIZT X722V ATREED & 5,

JECFA 1%, 5,000 ppm #5#£D Hb, Ht x (XRBC OIS X ARBRICE
7% NOEL % 72 mg/kg {/R8E/H & ¥lBr L7z, (B2 10, 20)

7. EERESMHAR
(1) E£mBsEUEER (v M

7 v b (SD . Mk, PCECARH) (2 BHA Z{EE§#:S- (0 | 0.125, 0.25 XiE 0.5%)
L. ESHFE R BR A e S 7=, BB I I ACHEC I M OSSECHARE o> 2 il %5 L7z,

HIZ, MEZ > MRS REM OBEAL E <, WEMIC T Bk T C
BHA Z#5-L7=, REWO T HEIR L8>, £ 21 BT =2 —
7 EGAE, £72 90 BICHRO KR & S L OO EA A E ORI E I DN AP EES T
HERSR SRR AT 2 S L 7=,

BRI OB, AR e O E IR & B> BHA & 581X
0.125%#% 58EC 110, 100 & 220 mg/kg RE/H, 0.25%#% 5-#£C 220, 210 &Y
420 mg/kg RE/H, 0.5% 4% 5T 420, 410 XU 800 mg/kg AH/HITHY L7z,
IREM OITEIEERI X 3~90 HiDORNTIFEER RNy T U —F A R FEfi ST,

ZDOFER, AFHIZBIT 5 /83T A— X —~ DA TRD ST, HEWIOREZRLD
I IR T,

IREM T, BEFLATESE CRE RN A b,

1% 30 H £ COBEILISE I RIL, 4214 30 H OAEAFEIR B AT LT 0.5% K E/ET
13 13.5% & BN L., 0.25% & 5RETIL 8.83% & ENTHIIN L7z, 0.5%# 5 ED R Eh
OEEFLRMAEICH BRI N A DI, ZIUTBEILZ OER 42 B £ TR L7225,
0.25% & 5HED B OREE 3o FRE L 0 ﬁfﬁ“(‘&)oto A% 90 HOREIZIE, #
BCRHE DA B BT b o T2, ITERRBR CIXEEIE A OBEDS 0.25%
PLEBEGRECH D, RO X X EB/I@%ML/%UEEX IR IS 2 P - B

LRI R LN ST,

ANS 7 Ud, ARBRIZ T 2 B3 AEFNEICRT % NOAEL % fifth BHA 2
JEE 1L T0.125% (BHA & LT 7e< &% 100 mg/kg R/ HAEY) Ll L7z, (&
3, 26)
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BN EREDICE - GRS SR ST, BEMWICT DA Do Tz
ZEhn ARBRICET 5 BT 5 NOAEL % it BHA 2 L LT 0.5%

(BHA & LT 410 mg/kg RE/HFY) EHIErL7-, 0.25%85-HE0 MBI I
THLCHEOHNINBE SN O T RA LI Z L6, W32 NOAEL
Zfakhd BHA J#EE & LT 0.125% (BHA & LT 100 mg/kg ARH/ HARY) &l L
7

(2) SHREBSMHHER (Tv k) <SEEHS>
Z v b CREAOVEEAN) |2 BHA % 1 4ERFEAHRS (0 XX 500~600 mg/kg
{KE/H . LDso ™ 1/5 EIZAHY) L. 3 AR AR 2 Fh Lz, F1 X' Fy
A2 6 72 H BEAEE S L7, BHA 2o\ T, RIEVEE. AR, BIsessH A
K OMRIEBAZL H ~DBI I b2 o T, RERI& TR OHEM) I NEEM OH
K OYREARRE AR Clt, BGIC KBTI L LN -T2, (B 26)

(3) REMIOTEEE~DEE (YIR) <BEEHH>
~ % (Swiss Webster &, MR, DEECRWI) (2 BHA ZIRATR S (0 X 0.5%(0
XiF 750 mgfkg (RH/HAEH) L, SBAFEM ST, HEERHZ RV E 8 PLic
FEEL. 21 PR CHEFLS W7o, BERL L7 BB I3 RBY & BRI HkGE L CRag L
Teo VEEIWIAN 6 MY DT TEIRBRE F2HE L 7.
JFEART S (orientation reflex) . FEIRESRIDIA . F3< AV DIE T, 228550
T ROBRFRATEIOTTED B bz, (ZH3)

(4) RESHHER (THH)

UYX (ma—T—T NAGFHE, Hf, VCEORH) 12 BHA Z4FR 7~18 HIZ5EH]
OG- (0, 50, 200 X1E 400 mg/kg RE/H) L, FAREMERN N0 I,
IR 28 B FHIBE L=,

BIZZHEE (RE, WA OVBREFERIE, ARSI OSECIR I, SEiREk
OEREL, — BRIV AGH T A—5—) TR G L D5 I A Lo T,

ANS /UL, AsBRICIT 2384 EICx 5 NOAEL % 400 mg/kg A=/ H
LTz, (B3, 26)

RN EERESICE - fEFERPFRES 1T, ARBRICB W TR EIC L DEENRAR D
NighoT=Z Enn, REMW) R OBREICKT % NOAEL % 400 mg/kg (KE/H &}
Wi L7, 1EFTTENEIZ A SR> Tz,

(5) RESMHAR B <SFEH0>
R (SRFEANEA, ME 10 BE/EE) (2 BHA 2 A0 3 @IHIAT2 HAER 110 H £ TR

38 HEOFMPARIATHL Z b, 2ZEEE L,

39 HEROFERNAARHTH L Z Enn, 2EERE LT,

0 RRIBOEIZEIEBE N2 . BRIRICKHT 5 NOAEL M UMEZTEEZ - CE RN &g . EEE
L7
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fHfe 5 (0. 50, 200 % 400 mg/kg {A8E/H) L., FARMRBRE S iz, 1T
Ik 110 Bz EBIBE L7z,

AR TR I S o 12, 400 me/kg R/ H GO REMIOIKREIZHOU
T, RHHRERCHARTE LWEER A LT,

JHFE S ONRRRIR D #sct S OE T B fs AR F PRI AN LU, 4 BHA 58830t
BRELVARICEETH T,

ABE R O I B3 5 /3T A — & —(Z BHA ORI BN Tz,

ANS UL, AR T 2 REM IS5 NOAEL % 200 mg/kg {AH/
H. J&47FMEICkd % NOAEL % 400 mg/kg A/ H L HWr L7, (SR 3)

(6) HESHHER (L) <SBEH1>

Yov (7Y, M6 BERE) I BHA KON 7 F Lk Fady hrxm (BHT)
IREW 2 1R 5 (BHA/BHT : 0/0 X% 50/50 mg/kg R/ H) L. &4AzMAERM
Fhiti STz, FGIIAECRTO 1AM &SRR O 1 4R GEIRHAR 165 A2 &Ts, )
(2T > TEE S, MIRELFROMREE 1 22H ZEIFE L, ARAEH O
IRRBRIN A0m U Cf bz, 5B 1 FRIGEEREZ 65 SN QDL 22
Bl SH7-, @R 40 H, 80 H, 120 H &N 160 HIFONZ 3tk 30 H & UN60 HIZIm
TR )N Ikt S AT,

BRYRICAE S BT A BT, IEF RIS oSz, B5#TIE 5 81, xR
HECIL 6 BHO MBS A LT, L%%b%@ﬁmﬁzﬁaﬁ IHA 1, 5. 15, 30 X 1*60 H
(ZSEME S 4L, BIZRT 2 i E CEMBI NIz, 3 DHB TG L OSHREEDOK 2 SAD R
W IREM ) G IRERES L, 1 A O R — A —UBIEICE S v,

RE P REEM) S N E ) O —RIRIEIC T XA D e o T, REMWIEZ
D% b IEF R B 2 HPE UTe, HEGIR I A L7z BB OV T 5B
B LUZRWERIZ KX DT 1 flEbRE, EFETH -7z, 3 MHBTOR—L 7 — Vg2
IZBWTITENR T XA Do T,

ANS /UL, ARERICE1T 5 NOAEL % BHA &0 BHT OiE&¥ & LT 100
mg/kg RE/H Y L7, (ZHE3)

(7) TBHQ IZBEY S 4 EHRA SRR
@ 3HAEERESMHSAER (S k)
Z v b (SD &, WMEMES 15 DL/RE) (2 TBHQ ZiREFHRYS- (0 )% 0.5%) L. 31
PRAEFER AT RN FE S A7, MEREZ 1 %1 1 CABL S, 264 5 £ TRAL L.,
55 2 PEOREFLIEM )~ B IR MAEW) 21884k U7, Fa I V213 Fo REMWD TR 19 H D
# FEIBEIC & » T,
BHARDO 2L S, QBSOS HERT ORISR Th o7z,
Fia O Foa ORI IS THESE D HEEFLE TOIETEDRHRREL U £ > 7225,
Fi KON Fop HAIZBWTIIA BNy o T2,

41 BHA ) O'BHT OIRGWORETHY | 1 HEORBRTHD Z b, ZEERE L,
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Fo BB, *iME & 0 a7 < (REHIIE B o7,

BIEFL 1% OFRIERE I BT 2R GHEO JREMW OIREIL, IREEL VK)o 7=,

HEFLOEERL 5 R E TORTER GREWErT O THORIS) 1%, sk
WTED o T, Fa BEMIONRIR 22 DRIZEE T A A by, 205 6 13 PLidkt
FHEChH o7, BEHED 2 TLIZEIRR BRI FE R BT,

PGB U 7o WA AT LI A H R0 7o, (B3R 20)

@ HiESMHHAR (v k) (2

Z v b (SD &, MERES 20 PL/EE) 12 TBHQ % 2HECAT 66 H EREATES- (0, 0.015,
0.15 1% 0.5%) L. AFfEetEaBn i S iz,

FoBhid 2 FEY 5 £ CaBl Lz, Fra EBWIE, ke L CIRINERRHE 25 STz,
Fup VREMWIE, 7% 10 B £ T Fo /2B & FERICAVE X4, 10 BT, REEWI3IE
TINEREL 2 5.2 D RE & USINERE 2 ke L CH-2 DRI T bz, sHBREO RS
FOWHE VI OWTIE, T ERINGE 2 5 2 | 780 O445500% 0.5%TBHQ #NfH
Bha 52 7=, % 5l CIREMI MR LT,

BEMIOF DA O (BGFE% 5 B @ 0.5% 8% 5HEDRE 1 @J&U‘ﬂﬂ@ﬁi 1
B, $eh5 6 B « S GREORE 1 B R OSHREEOME 1 61]) 23, Gk pEL
EE RSV AWASIEoY

BEM) OBEIRIL, 0.5% 5 51 CRBRBRAAIF Aol b 3 LT LISh, % PR
BEL AR ChH o7z, 0.5%HZ GHEORETIX, RIHHE L 0 HE) 72 RIS H A
770

PEE, 2SR, IR, AR, —REN IR, RSB SR NS E IR
T OB DAEFRITR G L DB IR BN Tz,

B HHED Fro HEWIOFIMEVUATEIL, XIREEE Rk CTH o T,

STFREEIZ BV CHERINETEN) S 0.5%TBHQ IRINEEHIZE T L 7= Fap O REMOIR
I, ERIATEHEIC R U CL BERLE 2 R E TORE o T3, ZAUTEELR
B LD LD TH D AREMD S 5, (B 20)

@ HHEHMHR (Sy k) O

7w b (F344/N &, 1 16 IT) & TBHQ % 2fcaT 2 WS Fy REM) OBEAL &
TS (0. 2,500, 5,000, 10,000, 20,000 XiE 40,000 mg/kg fAEHO, 125,
250, 500. 1,000 XIZ 2,000 mg/kg K/ HFEXY)) Lz,

20,000mg/kg ALl E# RO REMWIIHIEE L2 > 72, 10,000 mg/kg FlEHA
&“—Wfﬂi TR, [FIREVEER, SEEER O WD REMWIEL OVHE 4 B OB
HICR G L 2T A LN o T,

10,000 mg/kg fARHE SRR WCIROEE 4 HAEFR OB (E% 28 H) ©
AAERIT, R L VAo T,

5,000 mg/kg kR GHEAZ I T b EOBEALIRF O AAFERIT I X 0 K)o 7223,
B ERZETII o7,

Fi B 533 U7 B 2 13 s etk m i vz, (ZH20)
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@ HAESMHHAR (Tv )

Z v b (SD %. Mt 20 PU/Ef) (< TBHQ # 4R 6~16 HIZIREFK S (0. 0.125,
0.25 X% 0.5%) L. #AmaEaliRn &t S e, 20k OUER 6~16 H LSO HH
(IR 2 4GB U7, AFHR 20 HIZH EEIBA L7z,

B 5RO TBHQ O 55813 970, 1,880 i 3,600 mglkg (KHE & 72> 7273,
R OIREININ & OMBRE R BRI I A B VIR o T, SIS, A TRE B4R ik,
WS, RR BB L OB TSR, B GHE & SRR & CIEWVITA D)o T2, 2T
DOFECTHRAIZIB WO AR GREINIEEREDD 2325673, EOMEEIIR G
L0 B RBRET 2 fi5mh o 1=, AR CH - TBHQ ORGETILT v MIEEIF
PERE WV SR vz, (B 20)

® in vitro DFEEEMEICEET HiRER
BHA & ZOfEH (TBHQ XU TBQ) DOEEFCIEAZFHMT 5728, FlfukTEE
ZHAWCHRERZ FE i L7, 7 > MeRM bR <lZ, TBQ > TBHQ > BHA @
JE G2/ e O iRl D kioxt U CRHEFMBEMEOILEER 2R L7, TBQ 1%
b MAEOZHEERHITEEETRRRI W T b RO LEIEH 27~ L7z, TBHQ OFHFE
TERIZ. BHA LV $580 5, TBQ L V58 -7, (&8 20)

8. ZTNHhDEMEAER
(1) Bloxt9 % BHA OEEIZRET 58
@ 28 BEEREEMHE (THR) <BSEBEH">
~ 7 A (NMRI#&, HE10VE) (ZBHA% 28 H [EFflRe 0 %5 (011,000 mg/kg &
. OEIEAECAEE) Lis, BB THIC~ 7 2ORTE ICHIE TRENL LI, ~h
X7 v O LHELL T, (BR60, 61)

@ 2 EMESEHHER (Tv k)

7w & (Wistar 5%, 5 H#n, #E 10 IW/E) (2 BHA % 2 BEFRAES- (0, 0.25,
0.50, 0.75, 1.0 XI% 2.0%(0, 125, 250, 375, 500 (% 1,000 mg/kg AH/ HAHY))
L. BRSNS S 7=, BHA BEASMORIREEDITDNT, 2% 57E & [l 0%t FRE
ZAafl 3 HRE (Pair-fed control : HlfRASERXHHERE) 2% 1T 72, BHA Z& 5 L7214,
DNA ADBRZ DNA ([ZEV A E D702 F 2 VPR TH D 5-7 ae-2-5
Aoy BrdU) %7 v MIERENES L, ERRZ2HE L,

BRI BT DA RIL, 2%BHA #5EORTH., IRE. /IELOEBERIE
NIRRT RRE M OV BRAG BB X FREE I C LN TR RICE < . BIEIZBWTIHIR
FREHXTIRRE X 0 A EISE O, EIRINRHREE & 13 B R ZEIX A LR -T2, BIFEIC
Mz <, ‘B, IRE. NELOWEGER S BHA OMIERGEIE5EN R ORI
RS Z EAVRIEB SN, FEERK TR MmAET O BHA IR G BIEFE LT

2 1 HEORRTHD ZLinb, BEERLE LT,
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L T2, (B 3)

RN ZEZERIEEL - fFARMEFRMTESIL, 2% &GOS, RS, /MEER O
A AR OB NN A DT 2 e v D ARBRIZE 1T D NOAEL % RSN
L LT 1.0% (500 mglkg (RE/ HARY) &HIET L7,

@ 9XIL27 BRMIEEEMRER (v )

Z v & (F3445%, HESIL/EE) (CBHAZ 9327 HMREE#E G- (0, 0.1, 0.25, 0.5,

1X132%(0. 50 . 125, 250 %1%1,000 mg/kgfARi/ HARY), &k} : a— g, <L v
FATHAR) Uiz, #5144, BiEORY LR OEEE L2 iR Uiz, £7-.
A CIREEHE G-3RI L5 T > b (B~15VL/EE) ITHGHERRT X ¥ v Z A B A oS
L. AI'E DR LR ORAR Y IAR A G~ T2,

0.25%LL FGREDIH RS- L7127 v b Tl AERRRA~DREII R S - T,

BRI, 0.5%LL FEGRED ZaBERMBIEL S, BN A LIV RITE
DA O R E SITHEEFN TH o712, 2L v Mk X 22% &% 51 TlE, %55
469 H A2 IZHITE O/ MBI - TREEAS RFTHIZ AR IAE LT e, FLEEZSE, A
Hi 72 fb@L 2 A 72 FLEARIREE , REBEIEE K O LREAMBIEE STz, < OB REME
INIEF 72 BEERE CA B AL, Kl N Tl 2MEORESMIRE A b, &5
BRAA27 HAIZ1E, IERIE6fHIZIR L TRV . AilE - BB 8L Chie b C
bHolo, by MapHZ L 22% & GHEOE GBI & 27 B #£I1TIE, eI IaiE
%30 (pre-fundicregion) T LZESFITHEML TV, =— RN K 2 BHAR
BRETIE, #5B1627 B OBRRIXAME TN LTI T e o 7203, RiE %R T
DOIEEITI2M5LL BTN L Tz, BifE €, ARk 5 2 — Ul 3
U MAaBHZ L 2 BHAR G- OFETEER 2f%) Tholondy, IEIL=— hfagto
FHNS Do Te (a—hktafs, Ly Makofs) . XLy Magh O AR e
IZ L ABHADR I ZER D H HIENTA LR -T2,

ANS/ S, 0.5%LL BB GREZB W CRIB IR N D= Z b, AR
BRIZ 31T D NOAELZ ARSI EE & L C0.25% (125 mg/kgiAE/ HARY) &KL
7=, (BHE3, 60, 77)

RN EERESICE - FEMERMRAESIT.  0.5%LL EEGREHCR W TR IS
AR DIREE NI DT Z &0 b, ABRICZI 1T HNOAELZ S EHRINRE & LT
0.25% (125 mg/kgRE/HAEY) &Yl L7z,

@ 4ERREHMRER (Sv ) <SEEHO>
F v b (F344 %, HE, 5 VU8 (2 BHA (BRI % 4 WRHEATEE (2%(1,000
mg/kg A/ AAAY)) L. #BROE S,
Z ORER, TRINIO A A oM B DA R A AS B L7, AP )
#T (Oesophageal orifice) {2/ 0D Fij ' JEECERFEIEU 2L H L DT - BTz, £z,
B R ORI & OB 1L, EROABITAZ B, IR CIIHER

B 1HEORRTHD ZLnb, BEERLE LT,

57



JWEDRH DIz, (B3, 60)

® 4BERREEHRER (v b)) <SEFEHY>

7w b (F344 &, 15 IU/RE) (2 BHA % 4 BRRETE S (0, 0.5, 1 3% 2%(0,
350 . 710 (% 1,400 mg/kg {KE/HAHY)) L. BRSNSz, FERKTO 24
KRS, BrdU 259 27203 BIEI =R 7% 7 v MIES Lz, #iEICE
\F D asEI . DNA ~H VW iAE 7= BrdU Ok rmomitic k- TR L
72 UIAE 1 mm 472 0 OMIEL OBEHnOBS (%) 2118 0 3 2 (B
F&, PRI, ATESEEAAEIR) (S OWCHIE LT,

ZOFER. AIH T DIMIAIRZE DE K & & O HEARA 72N ONAE
RROFERBIMA AN, (B 3)

® 10 BEMEEEERE (v b)) <SEEH>

S~ GEFE. PRI OVCECRIA) 12 BHA % 10 BERIRAIAS- (0 X 500~600
mg/kg A8/ H(LDso @ 1/6 #AHY)) L. sBR3SEHE Sz,

ZORER, BEREOKTRA LI, MHPEER, 1577 —8, A F T H—E R
WNay 27 7 —BOIEHEOK FNA BV, $HREE S bk LT, gD U S HEE
OV INI LD, FEE OZEFEI I Bivieno T, Mk & OevE OB PR C
I, BGITBHE LI A b N7, (B 26)

@ 3SHhAMTZEEERAR (S k) <SEFEH >

Z > b (SD &, #3008 (2 BHA % 3 71 BHREERS- (1%) L. RABRHS i S
iz, B THRIZIE, 3D 66%IZ/1H OB, 26%IZFLIANEDY, 6%I1Z03 A
DI DIz, BEGRETIE, 15372 DNA 6% LTV 5 EiE OHINE ORI IR
D 11fEFLLETH T,

BIORBRI BV CBHAZ R D& 5 Lz & 2 A, REEHRE LD LRG0 8)0
FETHY . DA OG- TIT12/18FIC, 1BAFHR 5 TIZ22062 2 BT,

(Z#60)

3O AMEREEMEER (Sv b FHIUR) <SEEH>
7 v b (Wistar 52, 10 J5, FFlgo 2/3 2500085 (2 BHA 2R 5 (2%)
L2t 2 A, BIEORETIIABICHRET Lz, DAL 3 MHRRICHID THALI
oo REEEMIENHN LA S 723> T, FEOE 3 OIBRZ L TR W E ORITE Tld—
IR D NT= DI T o T2h3, RO bR 32k L 7B ORiHE Tk
TR A DAL, AR IAATIE L, B LI/NEERA b, £z, 10 4l

“ HBROTEMB AR Z Linh, BEEEE LT,

5 HEROFEIN AR Z b B2EEEE LT,

16 1 RO THD ZEnb, BEGEE LT,

41 MBI A S UIBR L8 Ch D . i msir e B Z b, ZEERE L
77
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ATITERD  H AL, B/ ALZ D FIE S A Hivle, S HIZ,
T F BT, DA I TR BB OE AR UG HIT-DS, 7 L
ER=Y Ry

i fE M OMENHERE~D D A DI & A BT, FERECRME, U > kAN~ 7 |
77—V ORI MR~ ORE S AT, MO TOREITIER Tho7z, (S
60)

© 24 BEEEEEHE (Sv k) <BSEBEH>

7 v b (F344:%, HE10UD) |ZBHAZ 24 MRERRE S (2%, <L Mk L7z,
F72. BT v b (F3445%. HE200L) <24 BHAJRERREL ZHGEE L, = D% BHA
EFINEAEL 2 T2 G ET L. BHAIZ < BIC X 2B 0OM A E2 T~

Q4B GTEORHTE Tld, EROIENRAGIL, FRIRE & OBERHIZIHB VTR
EThoT-,

L L7y &, BHAOD2438 (45 5-5% (2 72308 [ BEAS IR 2 /G 1 L 7= 8 CIass it
AT IS & S BRFE DARE A I 537,

Q4R GREORTIHE I, WL OFLIREN A LN, IO kICiE, &
J& bR o 5 K OEVES C O BERENT ONT BRI D R 5 ~DEg5EIC X 5 Rz
RN DIV, FEREEA T & OEIE F ARk I BEOIIE b A b,

B BAAET LT-Eh T, iRk OSFLERIE X524 CTE R L7223, ZEEHila o 7
I AR 3 CRERE L QU e, R L7280 5 Bafil CREAEN A bz, =
DORECHRIE, FEESHIEO B  O0 AT A D2 -T2, (BHR60)

32 B EEMHER (Sv ) <SEEH>

7w b (Wistar . # 10 VE/EE) (2 BHA (ByK) % 32 #EMRAHS (1 XX 2%)
L. BN SEhE S A7,

BHA &4 5HACRTEHINH OZ N, BTE AR TR LR OIEE R VR
FLEAE N A BT,

2% 5HETH LI BEIX, BiE ORI HA DI, Tiub OREITHEIRT
KA ToH Tz, RENIIL, BIEELE D IBAN A LI, ARGEECIE, FLEAED
BB 100% T o7z, FLEEIERZIE 4 6] GEAEHE 20%) CTHEE FHLfE~T
FHEL T\,

1% H5RE T, BB ICH IR OR ) —FRRIEEN A B i, FLEEEO R
FE1340% TH o7,

BERYE DGO I+ BT AT A LTz, (ZFR60)

@ 1~4 BEMIRSSHEHRER (\ARE—) <SEBEH>

8 1 HEOHBR THL Z b, 2EERE Lz,

19 FER D FHENEE~OUIEE CHedE STV . KHE 1kg 24729 © BHA EIRENARATH 5 =
Linn, EEEE L,

50 FHEROFEHMINARHATH Y, 1 HROHBRTHL Z &b, BEEEE L,
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INIDAZ— (YT A= Tr IUEAR) 12 BHA (2-BHA, 3-BHA X3
F54 BHA(3-BHA 98%. 2-BHA2%)) % 1~4 HEREEHRS (0 XX 1%) L=tz
5., 3-BHA K OMFEHE BHA $5-BEORTEANEOIEEA, 2-BHA 5810 bt
TLTCRBY, EECTh-oTZ, (B 61)

@ 16-BRREEMHR (\LRE—) <SELEH'>

NEAZ— ()T oa—7 o T, HE26~32 YR 1Z 2-BHA, 3-BHA
TR BHA % 16 ERREERS- (1%(1,200 mg/kg (K5 HARY)) L., RBroisE
it <A77,

FeEBG 1 H~16 1% (7TRER) 12 3 LT M FIIMEL A — N T UF 7T
74— BRI LT,

2-BHA #GHETIE, &5 4 USRI R AR EE O 2+ i, &5 16 1
BITHRBEE L 720 | AFAES A DN,

3-BHA K UMFEH BHA # 5HE T, &5 1 BEEAERTE R A - DAL,
G- 4 HBITRBEE LD | EALIRRA TR L7, AIEIIR G 16 7% I8k
LEE LI o7, 2-BHA, 3-BHA K UMIEE BHA OWT 4L bilfEak  OSFLIAE %
T 528, 3-BHA KU BHA 12 X 2RZICITmiie b onH v . -4
k55 BHA OIEEMEIZ T L LT3-BHAICK A b D TH-7-, (BIR3)

@ 20BRRE5EERER \LARE—) <BEBEH>
INBAL— (FFEARRA, 1500) (CBHAZ20HMREEHRS (1%) L7z, €D HH3
VCIZ R T S O v s LTz,
BHA# G RECAREENOME N STz, ARD7 T F IRWE 2 - 7-8iH E
Fe DREE R I 53T, 2FICEE DB A DAL, 60%IZ FIZFLEAIEORZA A 5
iz, BiE OEGRRIIH B OIZIEE Th o 72, MOFE TIFE LT D20
o7z, (ZPR60)

5~7 B SEMRER (UH ) <SEZEEH>

YR (ma—T—T v ARG, MR OVCEARH) 1 BHA % 5~7 H R
oS 1 gluH) L. BB SEhE S iz,

Na ORPHEIA 10 F212, K OIS 20%H500 L=, #F/NE DEFEOE TS X
o THEH Na JREOZE LWL a7z, #5846 6 HZIZE K i3 5510
KPR T L, B0 K IEEIFK T L, Na gL EF Lz, Dipo K XU Na
REOELIX, BEHEIVEEIY, TOREITRE CTH-7-, BHA ITEHIIE
SR T ATREME N B o T, BIFR R CIIERIREF O bn A B, Na KON K D
LB LTV RAT 1 o OFRFPYEIOEINA btz (Bl 26, 78)

511 HEOHBRTH L Z Linb, ZEERL LT,
52 1 FHROMBRCTH D Z b, ZEEEE L,
53 1 IEDHBR CH D Z &b, ZEEEE L,
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@ 28 BERSEMRER (BEILEY b)) <SEBEH>
LTy b (SRR, MR OVEECRA) (2 BHA % 28 HEs&aHRR D &5 (0 X
1,000 mg/kg KE/H) L7=& A, BIZHIRMZIZA LN -T2, (B 61)

85 BRIk 5HMHER (HL) <SEEH>

Pv (=AY, i 8HEME) 1< BHA Z 1 #REIC 5 AT 4 HREFRHER 0 #%
5. (0, 125 X% 500 mg/kg R/ H ., 22— IR L, TOBKGEL DL
THE 85 HMEES- LT, RSS2 Sz,

FORER, —RIE K QMR A LRI AW TR GBI L 7= 28I A 6
T, BICHGEZE LS A Do T, BEEICREE U 7ok A2 b b A iz
o7z, 500 mglkg RE/ A & R RBW TRIERN O R R O B 04y
S5 (mitoticindex) DA EZR LH (1.91%) AHrbiiz, BB TR,
B GREZB W TIFIROART &N L7z (125 KO 500 mg/kg (ARH/ H £ HRERE O
I[CKRTHERET 2.64 + 0.26%. 2.89+0.39%., 2.19+0.11%), (ZHE3)

(2) S5v FORIBIZXT % BHA OEEDRLEMEIZEET HER
@ 1. 2 XF 4 BRTRSHERE (S b)) <SEEH6>

Z v b (Wistar Han/BGA., M) (2 BHA 2 1, 2 XiT 4 BRREE#RE (2%) L
Too SIRBRECIE, BGHE L AR BHA ENGE 2 5% 72,

1 AR 5RE T, BT BRI C LR OB QNI ORI OSE A EAEDS 72
Nz, 2 KON 4 B GRECIE, @& OSE A WIE O BRERE A3 L7=23, ot
L CTh o7z, BERIT. BRSO T4 Uz, BHA BASNfaE 2 108835 4
M OEEIAR 2% 5 & | 1R GEECH D= ER O OMRE DOk
SERIZHR L, BERHIC I T I < ED R HIIEEL OHENN & TN Z 4L & HifE oD L3 ot
{bRIHENTZTE T Th o7,

2 NN 4 A I GHECAHA LT RG T, 4 HEFEOERE IR CE 2RI EIE LT,

BIORBRIZIHBNT, 7w b () ([CBHA % 1, 2. 4. 8. 16 X% 32 H[Ejs@iilRe
N5 (1 ghkg (RE/H, HAEAEMAR Uiz, AiEOZMIE, FICER% L 0 ET
THA U,

1 HRE#G-ORTE (CRREORIE, N7 ERHRE KR A RO ST,
2 HEBS- OB TR OB & ONE fLIENE ONE A SR 3D B 5 2> 72 BN
BT,

4 KO8 A TIE, LR OBIERITE Lso 7223, 4 ST 52NN
L CWe AR 030E 8 HIFR G- TIId 72 7p o Tz,

16 X% 32 HMES-TIE, Al OBERIFEIEIEE L T s L) ick b, (&

4 HBROFEHAARATH D Z &b, ZEERE LT,
5 PERWE OGS 1 HIC b HE Th o722 &b, BZEEEE LTz,
56 1 IEDHBRCH L Z &b, BEEEE LT,
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H61)

@ 90 HREEEMAER (Sv M)
1B e LT, 7> b (Wistar &, HEFER 10 PL/EE) (2 BHA (#$&) % 90
H RS 5 (0. 0.125, 0.5 X 1% 2%(0, #62.5, 250 X% 1,000 mg/kg A=/ HAH
W) Uiz, 2%EREDRTEICIE, LR b LT, EEH o FRRIR E &
BT A1 tﬁ&@ﬁkm@%ﬁﬁ/ﬁm)ﬁ Bz, 0.6%BEGHETIE, 2% H GHHZ LY
BB CIX2 o723, TIHDORENRHZ LI, 0.125% 8 5HETEH, BERRAE L L
TH LI,

BOEE (Wistar &, MR 508) (2 BHA % 90 HREAE#E (2%) L. D%
4 W OEHEIAM 255 7=, EHEHARRICIX, BTSSR 2 A WE K O REEE o j)
R R BT,

F23BrE LT, 7y b (Wistar, MEEES 20 PL/EE) (2 BHA % 90 H HIREH#5-

(0.025, 0.125 3% 2%(%) 12.5, 62.5 i 1,000 mg/kg R/ HARY), EEAERIC
W) Uiz, 580G 90 HIZIZAHE 10 LA L, 7% 0 OB X fiEk
L. 4 3% 8 A oBEM 2 7% T 7=, 2%&GREORTEKEIC, B S B,
I 3 BZHLIRRIBE A 2 DAL=, fhdnfZ D BHA %ﬁﬁmtﬁ%‘ﬁ ZxF LT, ArkBR
DIFEIIBEFIFI T IRE ST, 0.126%LL FRGRATIE, BIEITRAIZA BN
Mo,

[EfERERTIE, 4 BB OEHESIRIEIC 2% 5REDOME 1/10 FI AT BRI D
WA DAL, 8 T DB (I IMERES 1 BN FERDIFZE D B LT,

ZIHDOREBROWT OB TH, BIEICE A LN o T,

JECFA |3, ARERICI1T MR (Level causing no toxicological effect) %
0.125% (62.5 mg/kg {RE/H) LB L7,

ANS U, B 1 RBRICEVCE BHA 28 G HEORT BRI SRR A B i
722 b, 1RBRICEKIT S LOEL % 62.5 mg/kg (AH/H Ll L=, £7-. &
2 BRI T 2% % BRECRT B RO R A L= Z &, 5 2 3Bl
I7 5 NOAEL % 62.5 mg/kg {KE L fllr L7z, (M3, 61, 79)

B ETRERNEE - AR, # 1 RBRICEBWC BHA £&RGREOR]
BRI B  A H AT Z &G, 56 1 RBRICE 1T 5 LOAEL %49 62.5 mg/kg &
Y/ H S L7z, 5 2 RBRICEBWTIE, 2% 5 REDORTE K BRI H Tz
EMB. 2 RBRIZE T D NOAEL %) 62.5 mg/kg (RE/H & W L7=,

@ 13 BMIRSHEHAE (Tv k) @ <SEEHS>
Z v b (F344 %, K. VCBCRBH) 12 BHA % 13 HEEEAE#ES- (0. 0.1, 0.25. 0.5
NIE 2%, ByRfAED) L7,

57 BPR 3Tt SN CWAIRE 1 kg 247- 0 D&
58 FER D FHENEEF~OUINEE Tl SN TRV . KE 1kg %47~V © BHA ERENRHTH D
ZEMND, BEERE LT,
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2% GRETIE, 1T O GRER OSKTRRRE X 0 AR L ORERIMEN D7 < &
BRis TIREIZIE 2% GEEO Al BRI EE R b A2 BTz, 3H BT I v D
SRR OIS EKIENETH 53, NOEL 1% 0.25% CTdh > 72, 2% 5-HED A Bi'H
(AR RO AL I DAL,

513 ﬁﬁeﬁﬁé BHA Z{R3E L, ﬁﬁbuﬁwaffaéﬂﬁ‘é &L AR AR T
L 1 %I &“Efﬁikxﬁ’n’ﬁ IFEIT e o7z, BERINEEND 9 Pﬂﬁaﬁrﬁaﬁﬂf& z

2%&5%@*&5%@% HFEFIZR -T2, (B 61)

@ 13 BMESEEHE (v k) b

7w b (F8445%, HEBUL/EE) ICBHA (&) #13MEFIREEAE G (0. 0.1, 0.25,
0.5X132%(0. 50. 125, 250X 1%1,000 mg/keRE/HAEY)) L7z,

2% GHEZIVN T, 2 LUMEEISINA D, o, ARGREORTE 2
(ZHEIEME AL 3 I AL, Z S OB CIIR R OB K OSSO T 5 ~0
H45E (downward proliferation) 237 547, AWEICINA T, ELFLEA (papillae)
KO BRI (rete pegs) DR HABIZA, BiIE OFBEIXER CTHho7T-, kR
1%, 0.5%BEEREZRVTIT B G-BA4R9 H #212132.50%12, 2%&5% IRV 56
1591 HAZITITB.3E T o 7o, FGHT 1 EMIEICIE, RmE 02K G5B W T
T IEF IR - 7203, MR ORI L Y $218 T, ?&%@T RAZIZIB T HEL
gBXnl-,

RoERREERE LT, 7 v MICOBHAZ 3 HRER G (2%) L., Z0O% Ik
it 212203 B 5., IT@BHAZ 6 HIREER 5 (2%) L T D% INEEE 297 A
BG- LT, BB ERAE Le, mGEEOfTE ITRFIICIZIZIER T, 62°H & 51E
X EROTHMEN DA BT, L, 2%BHA7£»1275>H 5 L7123 A %
AR 2 B G- L= 7 » ho2filix, RiBICR Y ERENA LI, ZOMoEizix
B TRIND L DI, mVEAERO IR N 2 Hivlz,  (BH60)

ANS/ VR, 0.5%LL B GRECTRIT RN A LN Z L n, ARBRICE
1T HDNOAELZ fal RS & L C0.25% (125 mg/kgRE/HFAY) SHWrL7-, (&
E3)

BN ZEZESNE - SIEVERPIES L. 0.5%LL EREGHE Tl A bz
ZEmD, ARBRIZE T HDNOAEL% 125 mg/kgiREH/H &K L7~

® 6. 12X 15 M AMIRESHRE (v b)) <SEEHO>
Z v b GRft. MERI KR OVEEAA) (2 BHA % 6, 12 X3 15 72 H RHEEHR 5 (2%,
VAR LTz, Z 0%, 2 XX T 2o H MO EHESIR 2 5% 1 728 & 3R 72 B
BRE LT,
FEAR AR, TR O /A, BRI S BT 2 REEORTE L O E IO
(ZEERH AT ORTE M OMRE N U TG L7z, KRS A e S 38E A WiE
DI BIVIIN, FRCEER SR OE LT A BT,

59 1 HEOHMERTH D Z Lnb, ZEEELE L,
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12 72 5T, 3/10 BRI LRI BRIFIESIZR 7 S, 4/10 B R
BRI b B ISH R IR DIVIZ, SRR D Z A 7 ERREEIR, BTE O #7502 skl
BOTHEERTH T,

12 A M OEG%IZ 2 2~H B ORHEHIR 25350 7256 KRB OWRZITIE e
(CIHI LT3, BER AT o0 H ORI 37T LT,

15 A OHRGEIC T AR ORER 25 76, JRE7ERK,  FLEAM,
SUEA N ORIV (ARRERAIE T, R E TIRE L TWienodz,) &
STCRTE OETTIETERICHE L, (Bl 61)

(3) BIZxd % TBHQ DOFEIZEET 55k
@ 4:BEEESHHRE (v )
Z v b GRt. MR OVCHECRAA) (2 TBHQ % B UIRTE O BA T 1 E—H
—WVEC b D MRS Na OG- EfAGE T, 4 HERRE 2%) L7,
TBHQ Bl GHETIE, 7l E ORISR & O S OREEO IR A H AT,
TBHQ & fififff Na O[RIRF G- T, AiERIEOE S, TBHQ HAH, Hifii2 Na
B I FREED 10 F5LL BIZHIN U7z, BRE L OMEIEIC DB OXEEOIEE N 7 5
NTze KEEONEELZ B2 22853 BrdU OREGRROBINN AL > Tz, (B 10)

@ 20 BMxR5EERERE NLRET—)
INBAE— (ShFE, PERI MR OVEECAREE) 12 TBHQ % 20 HEREEER G- (0.5%) L
77
ZORER, TBHQ # G2 L501H. IRE KO DI X RG2S
[T T, B L7 B W TSRO INII A B~ T2, (ZH10)

(4) FEMNAMEIZBET S IRHENE A ITHNGEA
BEFNODFEDS AN S DFED AR5 BHA KON TBHQ OfedEVEA S Hn]
TER & N2 32 KOV 33 IR LT,
BHA X ONTBHQ & $12, {REIPHEIER 2/~ s R ch o 72,
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7 32 BHA DO AN DAt ST EH]

B | AN BHA 085 R I S
R
~ U ARV @UE Ly | IR 5-0.03, 0.06 | AiEEESE Pt 67
(ICR/Ha | %P1 mg/Wt/al, | mmol/g fikh)
K. M | 2mAE, 4B (5.8 BRID DB
5.3 HEE 0)a
~ A AFNT Y AH 7| 2 HEEREERE(B00, | FETHK Pk 67
(CF1 —/UiERetE - 2\ | 1,000, 3,000. 6,000 prr—
F. M) | B BRI ppm) Hjﬂgﬁwfﬁ el
(11510 Pieri
e
7 v M| NAFN-N-= | | 32 HEHREEHR50.5%) | BiE L OWR | e 65
(F344 %, | B-N= b v 77 | (&5 1 #@EH%5H)e HDON A G2
1) =Y (MNNGQG) : B )
[m] 58 i) B 1 G-
(150 mg/kg {AH)
F v b NAFL= bV | 32 MR E02%) | BiEOWE fieite
(ZHA| 7 L7 MNU) : I8 | iG55 5)a ., 23 (FLEANE,
B) e 520 mglkg A
{KEE, 2[Al/E, 48
)
Z » | MNU : 4 &5 | 32 BRI 5-2%) | AiE ON A fiedE 61
(% # A (P 514) 2 T OVFLEANE
) JEEE D FLEE gtk
JE, FLERR
T ONRERIitE
AR,
7 v M| 1,22V AF e KT | 36 HFENEEER5(0.5%) | 515 A WAL 65
(F344 %, | ¥ (DMH) : 2 F | Gk G- 1 %
1) # 5.(20 mgkg & | &)a
1[I/, 4 JERF)
7 v b | N=FL-Nt K | 29 HEREE#R502%) | Flgo&E | #ib 65
(F3445%, | ¥ v =F = bnr | (FE&&G5% 1 BE | Bk, FHE | GEkO
1) V7 I (EHEN) : | H)a iy B O
2 i ROk &5 HFE A A)
0.1%)
7 v b| N7 FIL-N4- b | 3 BEMREER5(2%) [T et 65
(F344%. | Faxo 7 F )= | (B b44%)a Ak, FLEA (FLEFfE,
1) =T A fE, A D3A)
(BBN) : 4 JEEK
#:540.05%)
BBN : 2 HffOK | 22 BEERERS0.5, | BEhtoiEE fiEite
#:5(0.05%) 1. 2%) fi, FLEH GEZRR
(et 54%)a . MA
7wk MNU : EepN# 5 | 32 MR 5(2%) | btk fieite
CRFEAR | (20 mglkg (KE, 2 | (&5t 5)a Ak, FLEA GE K.
i) [BIAE, 4 FERE) ., 23 FLEANE)
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)

[E1/A, 4 JEfH)

Z v | BBN : 4 JR#%5 | 32 B 502%) | BEMEAS AL fiet 61
(% #H R (B 5% B)a FLUAME, L
i) FEIR S 3HE
ROy A

F oy b T,12-V A F AR | 33 IR G5-(1%) | RS i) 65
SD %&. | X@7 v FTEy | @5 1%
1) (DMBA) : sl M

$:540.25 mg/kg 1K

)
Z v b | EHEN: 2 #HRE#0OK | 29 R 5(2%) | B ik o R | 2701 65
(F344 %, | $5:0.1%) (BofeBe 5% 1 R | B, IR A
1) 5)a
Z w b | MNU : [EFENEE- | 32 HFENREER 5(2%) | HURIROMR | 27 L 65
(% A | (20 mgkg (AHE, 2 | FfkBG55%15)a JEE, RS A

a : TR AMIE OPHIZxE % BHA O 517
b : DEN #5.0 3 %Iz L=,
¢ : MBMET GST Bty B
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# 33 TBHQ DFENS AN 2 e 3 T E A

B | e A TBHQ 5 ;‘;ﬁi am | mm
7 v bk DMBA : 50 | 51 i [ IR 65 #& 5 | SLiEE il 20
(SD #%. | #5050 mgkg & | (0.8%)
it 20 T/ | E/H) (5 1% D) | BELORT | #2871
piza) B OiES
7w b PAF =Y | SRR O 8525, ifgiliaie27a il 20
(SD %, | 73 (HumsHe 75. 225 mg/kg {AHE)

10 PU/EE) | Na(125 mglkg & | (B 5 %)e
H)EIAFLT R
(1,000 mg/kg &
) % SRR O B
5)
A BBN : 4 0K | 36 HRNREE#5-(2%) | FEhtoFLEE e 10, 20
(F344/Du | $#+5-:0.05%) (e 5-1%)a RO
lrj &, 1 MR
20 PL/EF) BEEAS AL | AL
VX FLEAfE
Z v b | BBN:4#[M&kok# | 32 1 [ 1R €5 & 5 | BEpo3LEa fietE 10, 20
(F344 5%, | 5(0.05%) (TBHQ A 0.8%. | BEXILhseS
1 20 pY/ BHA X% BHT & o | BEEJERL
id) PFH T 0.4%) WEBEAS A | BBz L
(e 5) B
Z v k| MNNG : Hi[a]Hi[a] | 36 HRVEAIRG5(1%) | &5 A EeMfisl 20
(F344 . | s&1# 0 #% 5-100 | (Ri&fe 53 B D)2
1 20 VY | mglkg (A
)
EHEN : Hi[a]Hi[a]
SRR O ¢ 5 (750
mg/kg {AH)
MNAF L)
—fkavY7rIr:2
a2 T # 5 0.5
mg/kg {AH)
DMH : 4 [RI5z F#%
0 melk PR EEOTIE |
PRI R
OV
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FRoF b L (R RIEDFEA fieite

2. NUTTFL= REX SR
feYTIvE 4 BRI
I ROk & 5 OFLEE,
0.1% L., Dk AT OFLEE
NERQ-t Fr¥x JiEE

7)) =hu
VT Ik 2 HfHE
AR 5-(0.1%)

a 1 BN AMIE OBREITHT % BHA Ot 5kRiH]

(5) BRFERVEGCTREICET MR

BHA O 5#%D~ DU AXIET7 v MOMIgIZRBNT, JVEFF S 8T AT
27—, TARFV R RT—8, 73— -ORXAF IV NT U AT =7 —BEDEE
FIFED EH WS TmMRFENE LT L WY HANRGH S, (B 3, 26, 61, 67)

F72. TBHQ IZOWT b AR EEFHEOHRE 13 H VY (B 20) . BHA XU TBHQ

DB A T) = X BNZDOWTUL, e bR O Rl & 2 Hil b AlS il
51| (Antioxidant Responsive Element (ARE)) ~D#5E[K7- Nrf2 (Nuclear factor
erythroid 2 related factor 2) DOfEGZ I L7zBIn T OEREAREIC L 5 LG ST
W5, (23, 80) TBHQ (2B L ClX. invivo X3 in vitro DR CTHEMERALIK
TR (AhR) 20 L ClER (b7 m—2Apdb0, I NE T AL -S v T AT =
F—Y, UDP-Z V7 a g hT A7 257 —8%) OFENLELNTZ (B 20,
81) 25, TBHQ DOE£FHEFHEIZ AhR 1L L TWaan b omEbdH 5, (B 20)

(6) Hife=EIcBEd %R
BHA OHEEECOWTEEBORBRAEZ S TS (R 34), D DFER)
5. BHA [Tt 2 L, X har B U 7 IEMEOE K OVEM SR OFHEN 1
REFLEZZ BN, (BH3)
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# 34 BHA Offiflazzirtic B3 25k

‘;ﬁg L FEFR LA g
BHA | © Aok TR LT e CAl e R S W e

(Bt la, 77 F
YA AT YA B BE
TR

BREAHEEFL WD T F 2 A N CITEICEHIEN S
ThoT,

BHA

b~ BLERME A g R
(U937)

BHA & 0.75 mM CllamEtEzafis L., A/ S—ED
T, BORRER OW b, X b=y KU 7 OfdEHE
. I hay R 7 OREMOE TN X 7 LAY — A
HALCOUMT 24 L= 2 & D, b FEERME A fypHma
(U937 DMIRIFEIL T 7R b — 3 AFRBKICERE L T 5 & HE

B

ZI~o

BHA

VR SR (Vero #
Jit)

& BHA T3 b= R 7HEREATES: L, BHA 2
EN LRI BHIZoNT, VYV —A S hary R TENR
W EA(T 7 F o7 4 T A v NOEREV AT, T
R b= ZADOFEITHAT L CHIKEIERE D AR AT i 72 58
KRBIELE - 2 L2 5. BHA O EEAEEOERITAT
faFEERCH 0 . 2 OflEFEmSIER O X 5 Th -
77

BHA.,
TBHQ.
BHA-
OH.

Z v MG

FRFEIRAF A THIISE N A2 H LTz, 2 b2 R U 7 OREEH]
#1237 572 (BHA-OH (23 Tl & BAE 72 RN A
BRI Z &b, RO RN EIE /A=) & & 2
bz,

BHA,
BHT

b MATEBEERME A s Am
(HL-60),
[N AR N )
(HSC-2)

BHA H# O BHT & OPFHIC & - TR E235880 &
AL, BHT & OO Tl L W BE TH -7z, FEROMERD,
X7 VA Y — LB DNAWh b, ~> T A—/"—FF

R A L5 —E mRNA BTN A 3—F 3, 8
KON 9 {EMAL T HIRD BTz, ABFFEICWTC BHA 1
BHT & OOFRIC Lo THIREMER O AR h— o ZFF%EH
FE L TR ERVMERZ RS 5 Z L RS,
245513, BHA KO BHT OGFHIC L 258y silazzE K&
QTR b=V A0OFEFEIL BHA 7=/ F3 7000k
BHT X% BHT 7 = / ¥ /v7 2 H VO AE/ERICH R
T2 SF RN X B TRetEnN 5 Lk T 5,

BHA

~ U A KE A KRR R
(1.929)

BHA OiEMFeSEEmILEIC oW T, L929 Mo 2 b
a2y R T EAAREREREE SISO E G K OV
RX T —BIEE O E RIS K > TR TR R,
BHA (3Gt EH 2o & L b har R
T EBREREESREOIR T OIFHRERLE N REF 4
T—BIEEORERE AT DI LD, Mgt E 75
ERGIE RN Y iR

(7) ROWHAERICET 50K

BHA OWNSWHRIERICES T 28R 22 35 IR LT=, In vitro TliX, = A tua/
HNER XTI v Fa 7 ARSI, in vivo DR TIIhi= A b a7 Ak
HRH BT,
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# 35 BHA OWNWHEIEH

il R
F

fEFE LT
B

in
vitro

b RELA
AUHESEAM
i)

(MCF-7)

AN, 17p-=A h T VA —/UEl) LY BHA 12X > THFE L
7oo FAFMIEEETE 2RI IR 24 30 pmol/L XY 50
umol/L. Th->7-, BHA DIEMH DR X (Ee 3 ABEHETE %71
TR Z BHA OFREE Tl L7=#15(%)1, 0.00006% TH -7,
BHA OfRHMIHEIEOFEE L, B2 D 66.8% CH 7=, TBHQ
TG L 72> 7,

F7-. E2(100 pmol/L) & [Fl#kIZ, BHA(GO pmol/L)IZt h— A k
07U ZRIA o (ER) M7 0 7 AT 0 U RRE s DI,
EEENEIUR T LR O ER-SE T,

= A
AuE A
i)
(MCF-
7)a

T A ha s U RROAIEHETEER AR LTz,

E2 XY BHA O KHIEEE 2R3 IREIX, ZZi 30
pmol/L }2 ¥ 50 umol/L TH->7-, BHA OIEFH DR X (B2 /3
KAMPIEEIE 2o~ 2B 2 BHA O TR L7284 )T,
0.00006% T &> 7=, BHA O RKEFRFEE OFIE X, E2 D 30%
ThoT,

3. 83,
85

= =TTV
28 A FR
Sk AR
(A #2 %
E ~ PC-
3)

50->k Km7 A hAF7 1 (50 pmol/L) (ZLA7 Kb
L7 & —EMEIC e L C BHA (3 5PUER 27~ Lz, 50%%)
FERE(ECs0)ld 7.6 pmol/L TéHh -7,

t ~ ER
USSR
HHpR(U2-
OS)

ERa X OVERB 12k L= R ko 7 U AABER 207 LT,

BHA @ ERa XU ERB (ZxF3 2/ IMRIRE T 5.9 KT 8.4
umol/L, Téh -7, Ez2 Ti& 0.3x106 KT 6.6x10¢ umol/L. TH
o7, Ee OfEFICx4 % BHA OZitRE(E2 © ECi0 % BHA
@ EC1o T L7225 1Z ERa T 5.2x108 . ERB T 7.7x107 T
bolz, £7=, BHA & E2 OfFAE F(ERa T 5pmol/L, ERB T
100 pmol/L) TiZ, BHA OIERIIAIITH - 7=,

83, 87

b AL
AuH SR
i)
(MDA-
kb2)e

0.3~300 umol/LL OFFRIZIB\NT, 7 Ra s AEHE RS2
Molz, ba-Pk Kr7 A hA7 1 (1000 pmol/L) DIFE T
TR EOPT v Ra 7 AERZR LT, 50%BHERE
(IC50)1% 172.5+83.48mM (45 +HEHEAZS) T > 7=,

84

in
VIVO

<~ U R
(CD-1
F.

[#5]
18 HEISIZE 3 MR 50.75% () 1,125 mg/kg A=/ HH
)

[R5 5]
IR LI L > T 7Y=Lk D B2 RO = A h v
DT NT v AL R LTz,
BHA18 HREEHHZ DT A N T VA — /L K TNT R ka2 o DfiFhE
WG X 2 il R OV = HRIREEDS 30~60%(K F L7z, F7z,
Ee KON R harOfifglz X5 3H BT I 20 D752 DNA
~OEY IAB A AE LT,

|
\
—

(5]
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(SD &, | (=R buZ " AEM) RpkEutEic 3 AR F&5(50, 100, 250
AREME | % 500 mglkg AR/ H ., +E»)

FOES | (7 Fad AR E24#EHC 10 B RO E5(50, 100, 250 X
1) 1% 500 mg/kg (KE/H, =7 A AT oL 7o U fBem 27 )L)

(F2R]
(=2 7 AEH) BHA 2 GRE T Rkt K ORI &
DT AL, B2 ORI X 2 75 M OV E SO 5]

=i,

(7 v Ra 7 AER) w83 e L
7 v b [#&5] 83
(SD &, | {HRRI~WBE W OV &MY 13 782 £ Tl o
SHEE) 5.0, 10, 100 XI% 500 mg/kg A5/ H)

[R5 5]
100 mg/kg {KE/ H LA £ GREORECH K ONVEEM) Cliig 7 A
NAT v ORI LI, RO EW) CliEH T e
PR DRV RIS,
500 mg/kg IRE/ H &% G5REOME(REMW) CIiiEH 2 L AT 1—/1
BEO FHEOTF a2 REOIKFRA LI,
100 mg/kg (AE/ H DL ER 5RECRE, REE M OMERIRTN RO B i
Pl ONT R, B S O HUR AR O B EHINN A H LT,
500 mg/kg AR HE/ H % 5L CHEMI AR OIK T, WEMWIZ
R (BERR O ) OVELRZ 43 fE)  OFRAE, FE5 & O HELE DNk
FOEIE L ORE SO FRHR BN,
a:TA NS rOREREEZ T ANV T =T — BB EEA
b : ER{KIFEDN L7 = T —P i+ M O ERa X ERP 3H#E n 128 A
c: AR DN Y T = T —PE I FEEA

(8) RERIEADZE

BHA (2B L T in vitro TR D2 2 3l U3 7T = )vigs 7 7 — 2%
RERHEIC K » THRIBINE W35 Z EndfE SN Tnsd, (B 26, 61)

F7-. TBHQ IZ2WTIZ, invivo DR (=7 &) Tix, TBHQ Ok #5412
FHIRES 3 [RIF-DHREE DRI, MEIEHRAT AN Fe iz I L7 SRR OB REE
DURFE DN OY NK AR EEDREEE DI HALTo, T D ORI DR
I%, TBHQ 52 X 2 A#FHIREIS B 2 billz, (B 10)

9. EMZBITRHME
(1) BEEICRIT 2508
BB 3 KON 26 |2, WEUEICH L TERORBRA TR I TV, Zhb0 5 bE
B A LU ISR L, (SR8, 26)
ZH B ORBRFE RS 5, BHA OR AR SBRUEC RIS LT 5008 5 e
WERILE LTV ALY,

132 £ AR, “HEMRT 7 R AEIRR DR G £ S, AR (1 mg
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BHA K O'BHT) KUV M&E (50 mg BHA X OBHT) 2355 (7 kL) S,
LI ORI O LIERIZIIREENE RS R IZ S hieh o7, (BIR3)

112 NOfkfi 4 (consecutive patients) (Z-OVNTC, Bl fEZIZE LT BHA
JOYBHT O3y F#llR (2%, Tt U SR NI STz, 2 408BEEMIZEE
PETHY ., 140 BHA DA, BD 1453 BHT OARIZGHETH -7~ IBBIRRE >
TTWAEEDI D 2 41T, TilMEAIERNOBEOEETTIIIER ThH > 7223,
1 5 X% 10 mg BHA Off O#% 5517 > BB OFR A - L, A3 83
ANDOHEGEEEICHOWT, BHA KO BHT % 7 /L2 —/UIC 5% CIafii U7=ibr g
Fha L7-fER, 2 CoRBRICBWTRETH -7, (B 26)

(2) BAAICET HEFEMFR
BHA OR&MZN LTERE ERAFIEY A7 OBREMER [4F & aik— M)
IZBW TN BT,
AWFFEZBNT, BRARIEY A7 & HEORFHRO BHA EiEOMICHE
7RBREMEITI RN S o Tz, (SR 3)
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. EFREEIFICH T 5

1.

JECFA (2 F 2 5Hf
1961~1999 FORITHEELIERHM L T\ 5, BIfED ADI (0.5 mg/kg A/ H) 1% 1989
FIZBREL TR, 2k THIEMNZ: ADI 2308 LTV,

BAREMEIZOWTIE, ZBRFEMEZA L &,

FEINANEIZONTIE, T v MRTBICRYE LR ABE T H729121E, BHA O 6~12
D HEOIRETE . (2%) BUETH -7, 0.125%IREHE 5 CriiE (IR OIS
U7, 0.1% TIFE LR -7, BMORBREFHEFM L L 2 A, BIBICA DI
B RORT OGRS D LW SR Lo, £70, IKIZBIT 5 Zoftlix, 7 v b
ORIBICET 5 BHAREE XV L ARICEWVRE TE U, 4 XORBRTIE, &5
L BB I LI o T,

t MIIATENRWNZ &G, 7 v FORBERA v MBS 5 Z & I2iEAE
PINZEEMDR B DD, T v NORREEDIHG T2 Z LIXTTERNWEE X7, 1986 4
Wb L, EORR THHERSNTWD T v MO U DRI K OV
HDHIFEIHASE ADI ZRET H 2 LIFFRETH B Liamfi 7=,

ADIL X, 7 v b OEMmEERER 5 i 7- 5 & (Level causingno  toxicological
effect) ™ 0.1% (50.0 mg/kg (REH/HFEY) 22, 0.5 mgkg (KH/H EF%E LTz, (&
60, 61, 88)

2. EU IZ&1T 55D

BB EES (SCF) 13, 1978, 1983 & TN 1989 4EIZFHM L TV %, 1989 4=DRF
i Cix. 7w &M= 90 HEEMRERIZIST DRI OIRFERRIZ D < BEHEO
62.5 mg/kg R/ HICLZAMRE 100 2 M35 2 & 727 v b &AW B EERR
THOLN-EEEED 250 mgkg (KEIZZEMREL 500 Z#HT 52 L2BE LI L
T, BIEMIC ADI % 0.5 mg/kg (RE/H LRE LT, (B 89)

ANS SpUT, FEICAFENF— 225X 2011 FlICBiFIm & LTo
BHA OfFHl % FEhi L7-, @mlEic o0 Tk, BHA @ in vitro DR FRE %
PRITIEMRFFE ORI X D IR0 1 5 TH Y | BIERETE % &L
7o Fo, FEhi S =% < ORMIEMRER L ORD AR TIX, sl 2 A7 2810
FHZE O, FLEE R O AR HNTZZ LICEE LTz, ZORATHELNTWD
B 5, SCF 253%0E L7z 0.5 melkg (KEY H 2 %IET HIR8LTH 5 &Il L
7o

< AROT v b EAWESEERR D, #i1E ORI 5 BMDL 4,
~ 7 2T 245 mgkg (KF/H. T v F T3 115 1883 me/kg KT/ H & H#HEE L7=75,
BHHICHT AH1E ORI E DU X7 FHMMIZIIBIE 2w o LT,

T v k% AR AR T3 SR EIRIE, FETSAIL O TH
~DORENBIER S, NOAEL & LT 0.1% (100 mgkg {K&/H) »NMEbhi=, Zo
NOAEL 1%, T v MiIH ORI % 2 50 BMDLi DFEPHIN TH D Z L b,
7 v MAiTE OB ARIZRT D BMDLyg % /38— LT\ 5 &K L7=, NOAEL 100
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mg/kg R/ HIZ R HESEREL 100 236 L, ADI % 1.0 mg/kg (K&/H & L7z, (B 3,
10)

3. EEHBAMERE (TARC) 28T 55T
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Wi S e o 7=,
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PEFZRVDS, YRR IEIAE T D LB 2 i, L LD, T OYE RIS
AL, G & U TAER SN X ) ALEIC L - TEMBRFENE -2 LI
L DM L 2 2 b= Z v, BHA RO OG©H 5 TBHQ i34k
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ET DI EITAETH D LMW L7,
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=2 Enn, BRI LI RN AL, T o WRICRERN e b DO THY, B F D
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v NGB PRV S, A X CIREHEININH] & OB Ch > 72,
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A XORER T H 72 NOAEL 50 mg/kg A5/ H 2 ADI O EICHWD Z & 25 &
HT L7z,
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mg/kg KE/H ERET D Z &Y TH D & Hr L=,

PLEDS . BHA O MR ESIRIC WL, ADI & L CROEA AT 5 = &
DY EEZ HILD,

ADI 0.5 mg/kg {ARH/H
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