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LA CTHD [7F e kaxv7=Y—1] (CAS No.25013-16-5) 22O\ C,
JECFA., EFSA D% i\ TR S EBE R 2SS 2 3206 L 7=,

M TR X, R (DA Ty b A XKOE B, R (K 3.

IZUET, ZWEDBW), Bismtt, atEEE (U ALKRT v ), fiatkErE (X
&U%) PEPEFE R OB ANE (w7 A ? v by NLAAZ RO X) | AFER AR
(v A, v b, X EKEOYL), BT 2088 (vUA, Ty b NARH

—. U¥F, EBLEY FETIL) _F%ﬁ“énft“%ﬁff@ﬁknﬁafv%éo

BIREEIC OV TE, 7F e Rerd v T =Y —/L (BHA) X OFOREHMTH D tert
7Tk Frx /v (TBHQ) HFITGAMREFEFIMEL AT D B2 bilen, R L
L CAERINEF ) ACEMIT L > THEMBRFENE Uz 2 LIC X5 IR &
HHDOTHY, BHA LU TBHQ OGN TAIRIT & > TR & 72 D B s w2
IRSTRNEEZ T,

FENAMNZHONTIE, BHA 4% 5 L7z > B ORTH (23860 BT RN AT > i
YRR 2 O THY . & & OBIEMERR & LTz,

LD Z &6, BHA O—HEBEFFARE (ADD Z3ET 5 Z LIEFHETH D &l
L7z,

df AP N OB ML MERER TR BV T, AT O ZE(LDIFNNTIX, T >

N TIEMERVEMEB R NS A X CREHEAINS] M QYRR ED 8 o T,

ATEFE AN TR, IREMWIC RT3 (BEFLRFSE SR O I DI TEI~DFEE) 137
IV, AT A B2 o Tz,

KRR ORE R, ATE O LA OEEFT A = RARA o h & LTEDS
N HIEV NOAEL 1%, 1 X & f 2 15 2 WMt ¢15 57z 50 mglkg (&
H/H TH -7z, Z0 NOAEL (Z444%%% 100 234 L. BHA @ ADI % 0.5 mg/kg (A=
[H EBRE LT,
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6. EE&EX

TFNe Fafxv 7 =Y—/I (BHA) L. 2-tert-butyl-4-hydroxyanisole (2-
BHA) & 3-tertbutyl-4-hydroxyanisole (3-BHA)DIRAMTH 5,

(2-BHA) (3-BHA)

HaC HsC
N0 CH, ~o

CH,
CHj
CHj

H H H§H3

S22, 3)

7. EABMRMMERKR
TFNe Raxvr="—/1 (BHA) %, 1949 FIZHD THE S =LA <H
%, BHA IE. 2-BHA KON 3-BHA OIREMTH 5,
BHA /%, 5% S el E Y OB(LAE LT 2 B CRNRI & LTE



MEnd, ZolFniz, BAfaer, (bhibIr N = 2 L Okt LT, Bt
FISUIBEAE U TER S D0, BICEW RO 2 I ARDRE, inT o,
B EIIE S O L2 E< T2 BT S5,

WL Clix, EU, KE, X 2B TR SO IEERRINY & LA < fEH
INTND,

HATIL, 1954 FFIZRIMICIEE S TS, £z, I & L CiEEs
NTEY, fEhEARITAR 1 t 4729 150 g L F 1 HE SN TS, (B3~
9)

F£7-. BHA ORBMTH 5 tert-7F /v FuXx /7 (TBHQ) 13, #Fh CIIAELT
e LTI TV, (10, 11)

. AT 47U A MBI D IR EEE 2 E SN TWD, (1)

1 BHA, P7F/Lk Fexd Moy EORT b3 0585 &
2 SRS 17 AREAR G 5RE 499 B2 Lo TED LA R EYEE (B 1)



I. REHICRIMEOBE
AFHIETrX, JECFA, EFSA OFHiliE% 232, BHA O®@MEICET 5 H70mm A%
I 7=, F7-. BHA O TH S TBHQ ([ZOWTH ERm A 25 LT,
FRAEEISFR N ORISR 2 E N ENRIRK L KOV 2 IR LTz,

. AR ENRESER
(1 ) ¥R

~ A3 (Sleddy /. 4 Hin, K 4~6 PL/EE) & BHA ZHEREA#E (50 XX
500 mgrkg (AH) L. (ANENRERER)N I S 47, &5 48 REfE#4 £ Tk, ffe.
g, B & OBE N NS PR BHA X ORI (7 v 7 v B M OWRsia S14)
Z HPLC |2 X > THlE L7z (BRHIIRFAE) . PEtti, 500 mg/kg (KH#&GHED

FAE LT,
ik, AR OV g+ BHA, 7 V7 1 U AR R ORI AR 24 1 1TR
L,

500 mg/kg AESEGHETIL, &5 30 %Ok, Ik OB mikE o BHA
DR S e, BeG- 8 eI Sivzen o7z, BE5- 30 3% O TR Clamig
KARN T o VAR Y 0 2o 7203, #e5 1~3 Big i3z L7z,
H RO E 75 S S 7z BHA O#%5- B3 2862 2 (R LT,
B R OWGE 121X BHA NREFRR L, Rt s e n o7z,
51 8 H%‘:F”ﬁ@b?rb LR EED 52% AL X, 48 Kl TI3K 76% (BHA0.3+

0.1%., 77 v BEREIK 72.3 £ 7.6% M ORI A 1K 8.0 £ 2.4%) MN[EIX E 17z,
ENOHIIREED 2.3% L EIRE 0o, (B3, 12)

3 ARRHIE I T, SRR E U CIBREMIRE N I3 & 7 SRR OIS & 72 2 8
HEFUTOB D72 TRed T %,



#F1 ~URZRIT5H BHA HERROKS5#OI1MIK, Higk Ot BHA, Z7/Lv7 o
Rt &R KL ORI &N (ug/g(BHA & L0))
v | EEE | HIERSY £ ()
(mg/kg) =) 0.5 1 3 8 24
BHA 20+09 | 1.1+08 ND ND -
%A=
50 " 58+24 | 35+07 ND ND —
3NNt
AR | 03402 | 0.6+04 ND ND -
i BHA | 275+25 2;5; 156+12.6 | ND ND
%/ a=5 2.7+
) 9+6. 1+09. 8+8.
500 | “man | 299%67 | 25109 | 22889 | T ND
P ek | 45425 | 08+15 | 02405 0(')3; ND
BHA 53+36 | 33+34 ND ND -
I a=4
" 843 4741, ND ND —
50 gy | 78433 7417
sl AR | 1.3+1.1 1.7+1.4 ND ND —
i BHA | 76.6+36.0 3lzéOGi 271+256 | ND ND
500 A=W 334+
| 202+ 2. 2.3409. 74982 ND
eraih | 202526 | 523+9.3 | 50.7+28 o
WEsHIAIAR | 30.3+£16.6 | 3.5+3.1 41+49 ND ND
BHA 15426 ND ND ND =
T e 36.9 +
N . + 1 . 2 + 4 ND -
0 memaps | 38BEITI L 99 5+43
Rt Gk | 45+1.9 5.8+3.0 6.0+4.8 ND —
=i BHA | 456+46 327 64 f 402+321| ND ND
A=W 126.1 132.6 + 28.7 14.0 +
500 | maags | 921E343 ) 50 74.4 1164 | 24.3
BN 22.8+ 29+ | 16+
iRt AR | 11.7+ 15.1 914 29.3+27.8 0.9 a7
n=4~6  HE + ERERFZE ND : sHHEAR —  RHEREE T

2 ~ U RIIBIT 5 BHA BRI O&S%OE L OFE D SR S - BHA 0545
2T 5EIE (%)

wnoe | HE Peh%IHE ()
HHA (
mg/kg) 0.5 1 3 8 24 48
. 50 32.0+4.3 | 42.3+16.8 | 22.1+56 | 13.0+4.5 — —
500 66.9+69 | 60.5+10.3 | 499+88|24.8+53| 45+3.3 | 0.3+0.2
Py 50 409+11.6 | 18.0+129 | 7.9+26 | 1.0+1.4 — —
500 8.6+1.9 52+24 | 39+13 | 06+0.4 | 0.2+0.1 ND
n=4~6  F¥E £ YR ND: 0.1%A0  —  HEEd
(2) vk
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7wk (SD &, #E 39 L) (Z[methyl-UCIEE# BHA Z HiRFRHIFE DS (1.5



mmol/kg AHE (270 mg/kg (KH)) L., ENEIESERD FM Sz, IR, #, MKk,
Tk 5 0.5, 1. 3, 6, 12, 16, 17, 18, 24, 48, 72, 168 X 1* 240 Ksft]
BITERE LT,

2% < DMFRITIB O TRBENENEL, B o & & b IR m L, &5
% 10~24 TR & 720 | ORIEEBIEANAD LT,

5 48 il £ CITIZT TN CTOMERME D3 PR S, JRICITRG-ED 41%, 3
1213 53% 3 Pk S iz, (B3, 13)

Z v b (F344 %, B 3 VL) 1T 1C 1% BHA Z HialghflRk 0 e s (1 ghkg &
H) L. HANEREREBRN I Sz, BT A MU U tert 7 T VA 14C
L 7= 2-BHA U3 3-BHA @ 4 FEEHOIEY D 5 LT a5 Lz,

PR, RO A~OPEIEE K 3 1R LT,

Be 4% 48 BT, & HED 87T~96% 70N K, FMK OMFRUZHEH SNz, (B 3)

*3 T v MBS UC ik BHA B[R5RHRE Q5548 DR R OPFPHEIER (%)

BHWE | CRERERAL Us # P, et
A ROk 46.5 29.6 8.3 84.4
2-BHA -
tert- 7 F VI 69.0 18.1 87.1
A ROk 49.8 28.3 13.7 91.8
3-BHA -
tert- 7 F VI 63.7 28.8 92.5

a: aitlE, 23T —20nbEH L,

7 v~ (F344 &, 6 Hkn, #E 3 VL/fE) 1 14C £223% BHA % Helghfl#R 05 (1
glkg (KE) L. (SNENERBRNFESE S 7-, BMICIE, A TF NI tert 7 F L3k
4C 155k L72 2-BHA Xid 3-BHA @ 4 fFEHEOIEY) D H HLIWThakE Lz,

B 54% 2 B 7—v LT IR LR OFER ARG 4 TLC IZ X > ClRE L7z BT, Bk
CONIKGIIR I 5 72 DMHRIEAT M ONFIE % S0 U 7=, BEVESh ORERRIL. B -2
RIS L OV (- E8 A A AVE BT L > T To 72,

PRIZ O & [FUL U 7= e E DR G-kt T 2852 FK 4 TR LTz,

[butyl-14CIEZ##; 2- 3% 3-BHA OHE)H O HBERTEERIER I 92% TH > 72,

2-BHA K U* 3-BHA OG0 < 13, A1k (2-BHA66%, 3-BHAS3%) Th
o7,

2-BHA %5 L7283 OROER2REWIX, 2-BHA OV V7 v Ui SR E Y
Wit AR ONC TBHQ ORI AIATH > 7, FMEIIIREIAD 2-BHA 737
bz,

3-BHA %5 L8 DIROE2 WX, 3-BHA OV V7 a RIS RTH
D, FOMIEO TBHQ ORI G HENA Lz, #IZIX, 3-BHA ORI
KT 7 a EERAROIENNT, D& TBHQ KUV OFifE#-& A ONT diBHA
NHHT, (B3, 14)

11



F4 Ty MIBT D 1UC 5 BHA HLRIFRHE F 45 502 DR & OFE PR

(%) 2
BHYE 10 RS IR 3 &t

AFJLHL 52.2 +8.1b 20.7 + 6.9 73.0+ 6.9

2-BHA .
tert-7 F LIk 72.2+17.1 19.3+2.5 91.5+4.6
AFJLHL 45.6+ 3.9 35.8+3.8 81.3+1.5

3-BHA .
tert- 7 F LIk 54.0 + 0.7 38.2+4.6 92.2+5.5

n=3 ¥ + [ENEFE
a: WEEIIT 2EE
b : &8 14 DF 3 KN4 OEfiE % 7L,

7 v MZHBT % 2-BHA LK 3-BHA OREHZHOWT, mif LU E R T
DFEE DRI BIEET LT,

Z v b (F344 %, I 3 VL) 1Z[butyl-14Cl it [methyl-4ClHE5% 3-BHA % Hi[a]
SRR G (1 ghkg (AH) L, #5 6 FFZICERILL7ZATH ., IRELXENAY
%z TLC Tz L7z, AiE KOMRE O _ ERICERZ2BEOIIIA DTz,

Flo AR E LT, T > b (F344 5%, 1 3 TU/EE) (2 [butyl-4CIE L < 1Z[methyl-
UCHERE 3-BHA XiZ[butyl-4CliEqk 2-BHA % H[naffR 05 (1 gkg KE) L
Too TNENOHEL | FBRWE O G-I FFTRRD 3-BHA % 6 HRIREH G (1%)
L7=RE & B G- Lo TR 3T 72, n’i%ﬁ 5. BIH O _ERA~OFEEITRENEM kI
BA549, DNA X TURNA ~OfEE 138D HiviehoT-, (B 3)

Z v b (SD &, #f 3 PB) (< 14C #5% 3-BHA % BA[R[5@#I#% 0% (0.11 mmol(0.020
/B) Uiz, #5 24 RefI#%ICEI L 7-AiE . BRE L O S 2 7 1 Y — Ak il
L. 278 Y=L R HITREE LT ghEEmE &2 HE LT,

AiE. MRE LK OFHBICRE S Lo iE e E i, 14C £253% 3-BHA (ZHHE T 5 &
ZZE40.07, 0.005 } Y 0.006 nmol eq/mg 4 //\7 BHThY ., i O A S
PERIIRE O 14 5, gD 12 5 Th o7,

F7-. in vitro DFRBRIZEBWT, TBQ X% BHA-0-O % NADPH (X NADH &
B &H7- & = A, NADPH X% NADH Ofg{bs s iz, RERRICT v - O
OHI LB IS EN TR -T2 2 2 b, ZOIIEENEET 5 5D
Tl < EENRIEFRIGEZ 2 billc, (B 15)

7 v b (F344 %, M, VEECRBE) (2 4C 25 3-BHA 2/ H0#5 (0.01, 0.1, 1
XIE2%) L. i ~OFEAETIN, 14C 5 3-BHA @ 0.01%1%, #9 2.25 mg/kg
REICHEY LT,

#5- 6 KL ORITE OFGHEMIL, WS, TR, BELOmE X maroTe,

0.1% 8 GHEDHIE D & S HA~OHAFREERIFRD > 7223, 1 KO 2% 5HET
o7z, 3-BHA ORROEGHOFIE DX /"7 B~OFEEHRIL, FkN& s &

12



#£5 v M

KR LT, 54 fismnoTz, (BH3)

Z v b (Wistar 5%, I 7 VY/#¥) (2 3-BHA ZiHE 6~15 HIZHfHR A5 (200,
400 3% 800 mgrkg REE/H) L. fof&ies: 8 etk ORENM) O g QNI 0N
JRIZIZ>WT, HPLC 12X - T 3-BHA ORZUIEKROHESEZRE L. (EER
S R 0.10 pglg. 1% 0.03 pglg. AR 0.05 pglg) .

WERARB IR LI,

S GREDNRIEIC 3-BHA 236 S 7228, 2 ORI I S OV i s L 0 K
Moo, i, EEGEEONTE, Mg & ORRIICRBW T, 60 & RELEOLE (fa
BIRIRZAAR) 1L, BB ELE—ETH -7 (I 12, Mgk 60, J7 1A 1.3~1.8),

(&M 3, 16)

BiF 5 3-BHA SAERR Q55 OREM O g M OMLiE T NS AR IR 3-
BHA ORZELA K D% 3-BHA2 2E  (ugl/g)

G Gk SHI| == A e &E‘ﬁ (mg/kg {ii/ H)
RS HIEWE T e 200
P, AR 1.61+0.75 2.66+2.33 1.90 + 1.07
¥ 3-BHA 19.6 + 6.1 33.1+22.3 21.7+11.2
i AR 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
P 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 CFEYE + EVEREAE O EERS MK 0.10 pg/g. MiE 0.03 pg/g. Y 0.05 pglg

a : ¥ 3-BHA 1. REAMAEKL OaA KO AR

7 v MERNIZ

13

}1T % 3-BHA OHEEREHEHKZX 1 1R Lz, (B 17)



IPE

v

o TBHQ

CHj

H H3CH3

i

TBQ
@TCH

| o

OH (¢)
|
|

SR
CHs

I —> |
SR

| ) cH: g

H chH3 Ha Hs

TINEFF AAEK

EUREREN
(I m g, Tk

1 T v MERNIZEIT S 3-BHA OHEEHHREE (B0 17 OUE)

(3) 41X

A X (B—27)VHE, 5 2Hln, HE3 5/HE) 12 BHA % 7 HIFEEFES: (0.03 XX
3%) L. ZDOt#%[methyl-“CliZEiE BHA % BEIEVENE S (5 mg eq/kg RE) L.
i Mk, R, FELOBFEEEOMEE (HORRDEEET,) OGN ZHIE
L7

B G4% 48 IFM E CIT, 85 L7 iU, BHA @ 50~80%23 K225, 15~
30%D3EFN B[N STz,

&5 7 HEOE, gk O OO & [BIY S A7 i a5 8l 2
HEWERIL, TN 0.16~0.19, 0.3~1.7 K 1*0.02%/g ThH-o7-, (B 3, 18)

(4) E+
fdE7ee b (CBME, 23+5 %, 844) 2 BHA % 10 Hi#E#O# 5 (0.5 mg/kg &
F/H) L., RNENEERER NG Sz, MRk s 1 R ON8 H oS- 4 Btk £ C
BREL ., JRIZEGBHAE 1, 4 KO8 HIZi 54 24 IFHIERIL . BB NI A—&— K

14



OBHEY)E DR PR 42DV TR BTz,

F 72, BHA OF G OGP T > F 8 v R UOVIT v X B— LR 0 #
B (Z1E1 500 mg/ N) L, MERLOIREZERILL ., HIEOMREHOE T O FHIC
B A REHEIC oW TR LT,

BHA @ ifEHEhfe N7 A —& —%, & ERMGES (1 ) KO8 HZIZHIE LTz,
MR, MER ITRO BHA KO OREIE, HPLC ([Z X - THIE L7,

BHA # O 5ROERE/ NT A —F —% K 6 IR LT,

JR o BHA ORIERIL, 51 B TlE52+16%, &5 8 HE TIL 75+12% T
Holz, TBHQ ORULEIL, #5 1, 4 KO8 HETENZEI, 7.4+ 1.8, 105 +
3.1% M40 13.0 £ 3.9% ThH-7-, BHA X IXTBHQ & HiZ, 51 HE LY 4 X
8 HORIZAEIZZ < sz,

ZOZEE, B MIBITAE T UL I AR 2H#EOFEIHEICL D
SUTARRNICEIT S BHA & Z0OREMOERBIC LD EEZ LN, (B 3,

19)

#6 b MIBIT5 BHAL0 HRERRORGREOEHE X T A —HF —

o e h-H(H)a
INT A —H 1 3
T2 (min) 61+9 56+ 4
AUCo-4n (ng * h/mL) 161+ 44 103 + 49
Crnax (ng/mL) 141+ 25 111 + 48
Tmax (min) 58 + 33 80 + 22
CL (mL/min/kg) 47+ 11 61+ 34
vd (L) 309 + 139 434 + 169

n=6 (1 A IIERMFAER IS, b 9 1 Lo LOREO =0T — 2 ZHIER LT, )
Y+ e
a : KPe5H OREZ K EERI LT-,

(5) K&t TBHQ DFERNENREER
® Svk
7w b GR¥E, MERIL OVCEREA) 12 14C 4255 TBHQ % B[ 5.5 (15, 48, 92,
383, 380 X% 400 mg/kg (AEH 6) L7z, JREOFEZHHEI L=, REH KD
VT, ik, AT, B, . TS O B D, RHE & O FHERG 2 BB L 7=,
e 5.4% 24 Wi DR S 58D 55~82.7%ZHF8 49 2 FEHE M AR S, fiofé
AR T 55D T8~88%IZHE YT~ D HEHEME T o 7o, [FMN S AV7- TS
PED T0~T6%70% OFEFLERIZAHY L, 1~2%0 O-7 /v 7 a U FEEAIRICHY L
Too FEITIX, BHRED 2~6%(TAHYS T2 HEHEE S S vz,

4 PIFTE S -Bloe b &2 AVZiER (BHA 0.5 mgkg REZA R OKRE) 1IZBWT, &5H%ORIC
BHA O TBHQ OARZAEIN I SN2 03 o122 LD AR ClIH A RO ED A2 HIE L
77

5 NG LRI NS,

6 FHEOTHIT, 220 DB TH D,
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92 mg/kg REEGHEOMIKIZ Z <AEDDOBEHEMED M S 7223, 92 mg/kg &
BB 5RO CiImb cniaioTz, (M 20)

Z v b GREE. MR OVCECAR) 1 “C f2# TBHQ % 17 HRREH& S

(0.029%(5.7 mg eq/kg AH/ HFH)) L\ B EAZ IR, B, I OER &
BELL 7=,

JHFeR, MR, M OB IR 132 41E 4 0.06~0.34, 0.09~0.38, 0.06~0.56 }%
1V0.06~0.37 mg eq/g(liEE) ThH -7z, (B 10, 20)

Z v b CRHELOVCEAT], MR |~ TBHQ % H[n5siles 045 (100, 200, 300
XX 400 mg/kg /K5E) L. JREEGAT3 HF L OWG% 6 HEERELL 7=,

400 mg/kg REHLGRHUZRBN T, BGRITEBIRN A L0, 2~3 FFEZIC
[B11E L7,

EERERAZIBWT, #51% 3~4 HECEEME PRI T LIz XL 2 ThoTz,
KHED 66%0% OFRIIAIRE LT, 10%A06 O 7 V7 o U fgfn sk s LCE
WNEN7z, 100 mgkg FEHRGETIE, RPPEEEN TR G- &ITHEY L2, 200
mg/kg RELL EREGRETIX, BEGEOK 33% B IRTIHR <, #SEIL S,

100 mg/kg AREEGHETIE. TBHQ ORZ(ADOPE T 5-E&DOK) 12% Th > 7=
. X0 EHEZREGT 2 SRR T L, 400 mg/kg (AEEZ GHETIL2% TH -7,

iz EE IR DN -T2, (B 20)

7w b GRHE. MR OVEEAR) (2 TBHQ % RHAMVEERR S (0.16 XX 0.5%)
U7e, 6512 KOV 20 AR 2VEBIRZERE L T2, F£7=, MiEE &5 6, 12,
20 7> H 1% K OHIRRIRHZ 5 DEBER U7, SRR B BUE B, o e O BN %
B L, A OHEZ &I — v LT,

Beh- 12 A% T, W GHREOREDJRIZ FHEREO OWMBREENL Y O
Vo a CEEGIRDRIE ST, METIR, *ﬁl’fd éﬂt%@@# HD 9 B3 430 2 )
OISR T, VN O N7 v BiasikTh o7,

$eh 20 DAK TR, MEREE HIZHRIE SN EEROIZ E A ED OFlERART
HY. O N7 v EREAEERITIRER SR T,

< hED TBHQ 230y & OWEICHRH a7z, (B8 20)

AR Z >~ & (SD %, 48 Mfn, VEECAB) 7, EOIBAORTH I 14C 155% TBHQ
ZHERR OS5 (40 mg/kg (AF) L. %&Uﬁ%ﬂ%{@]ﬁ%ﬂ%ﬁ (e 514% 7.6~16.7 IFF
M) ECEREL, £, 75, Rk HEE. R, B, I OB ZBE L |
HEHEMEZHE LT,

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

T AR AR MR D Fe RO 3 FED BIBIR LT-8W 4 -, BEFLLARE, TBHQ % IR 5-
(0.5%) SHLTWD,
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Pe5.1% 7.6 BRI O LA D> D EEGED 10%05 AL S 41, 16.7 Bifii% Tld 8.5% Th
77,

HAGHEME, 5% 7.6 KON 16.7 B Tl e e G &0 0.2 &1 0.02%
ThoTz, FE. FARMOMOIEIET S, AR E D HEHE iM’\Hjéznto

Knﬁ?ﬁ@ﬂ’i% IZEESNWT, B hADIEL BOFREMN 25 2 7256, B2 OV DEE

% (0.1 mg/kg {AH/H) #BET 5 2: ﬂﬁb‘i‘ ITBHQ &£ LT1 EITEH&E@ 1%I2iE

< BN, FELVEREORARICIESBEBIND Z LTk d LIS, &R
10, 20)

F vk (F344 %, T, VCEARH) 1< BHA 2805 (0.01. 0.1 X% 1.0%4.
4mL) L7z, $&5 3 FFE%D 0.01, 0.1 X 1.0%H5HEORTEREIZ TBQ MZ 4
21 0.00453, 0.04504 &% T* 0.05520 pg/Veffii 41, BHA 13 1.77,18.84 & 11 216.28
ng/lCii &=, (B 20)

Z v b (F344 %, 1) |2 14C 25 BHA 2/ 0 #5 (0.01~2.0%, 4mL) L7=&
Z A, BIEMEOFRE Y X — MZIE TBHQ 23 H S 7zio 71_ ED ., Al R
DHREVHR— M BT VUHLEE Na TUEE%, TBQ # TBHQ (22352 & T, &
VRGP TE D L 512757,

ATE kRO AT Y% — o TBHQ ®1%. BHA OFERICHAIL Tz, BIF O
uC OHIAFEE OREITHT 5 TBHQ Otk EEEOEIS L. BHA % 0.01~
0.03%#% 15 L1354 TlE 0.1~2.0% CTh 7=, (B 20)

@ 414X
A X (E—2)VHE, KER 11 kg, 1) (2 TBHQ ZH[EREO#E (100 mg/kg &
H, OXREEHICKRE) L, JRERGHT 3 HEEK O G4 6 HIFEREL 7=,
PRA~OPERE, Be5- 48 Bt & TIIRFK T L,
FAR PRI OFREEA RN N O- 7 V7 a AR TH Y 80 TBHQ
D3R &7z,
PROWBIENERIT TT~98%TH VD . =D H B 357D 2 1% OWilEIa AR T, §93 4
D1 OTNT o e RTHoT-, (B 20)

X (FFEAREA, HEME 26 D) 12 TBHQ % FEHFHEAES- (0.05, 0.1 XX 0.5%)
U7z, MiERORERGRT9 B, BGATHIEONCRGR4E 3, 6, 12, 13 KT¥24
ABICER U=, MyFiE, 5% 23 R L7, #5806 12 A RIZITS&RE:
BEDOHERES 1 15, $E5BR4A 24 DARIZIFFR Y 0BG | BlE I, ik O
TN E B LT,

TBHQ 2#5HEORIC OWEERERL DY O 77 a U BEERP R Sz,
HETIE ORISR EGIRE O O 7 V7 o VIRIAEROERN 2 1 1 Tho7228, METIE
T AEN OfiAa R Th T,

Z<V&ED TBHQ 23BN (hemiREEIIHET 7 nglg, MET 17 pglg THo72M, 1F
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& A E D TRRIRAAT ) KON (0.7 pg/mL & C) (it s e, (B 20)

® EFk

bk (B, L OANERE) (2 TBHQ 2Kk D 4 SO ETRA%E Lz, O
TBHQ 150 mg #&ieET7F 171, @2% TBHQ #&5H 3 52—k
TNIKT Ty —IEEY (TBHQ & LT 125 mg F12Y4) . @i EiICiRME L 7= TBHQ
100 mg #&H+T2ETF o 7L, @7 T 00T v i—, TBHQ. 2%fHEIH
O 2% b EDIRA ) 20 g (TBHQ #5818 20~70 mg) , & 5WOERE#ICO
~@TINZ HEIL, @TIE F—F v Y ka—be—%2#8HR L7, miks&kE 3,
5 KON 24 BF[FIF 1T PR 2 P 5-Ri1 24 B2~ S G4 72 B & CEREL L, i+ TBHQ
TR EE K ORI EE A I E L 7=,

TBHQ IFRIZE R SNT, OFBREEL )N O 7 Vvr v U giaaise LTk
(bR 3:1) &, :2@ ORI TR 55 24 FFICZ < i &7,

TBHQ DG IFEN, JRICEIT HEMERICRE SR L, OLUOTIE, R
5H1E 4~22% L2EIIY éﬂfmxo 72 @TIX 90~100%[FIY S 17z, 25 1EDIR
(IR A S R Sz,

5. 3 REfElZ o Mg TBHQ #EIX, QX OVUO T 4~12 pg/mL TH o723,
@TIE 31~37 ug/mL ThH-o7-, 5 24 FFEj&ICiE. OLXVOTIE 2~12 pg/mL,
@TIL 15 pg/mL KT L7z, (/R 20)

@ BEER

Z v b (Wistar &) (2 BHA 400 mg/kg K5 XX TBHQ 200 mg/kg KR % e
FH L, JRE GC-MS THtr L= & Z A, 2 MO ERH#. 3-tert- 7 F /-5 A F
NTFFHE Fax ) KN 3tert 7 T I/V-6- A F/VTF A Rax ) ookt Sz,

fFligioD = 7 v v — 23 BHZ 3B\ T, NADPH ARiR 2 & T e st T 2 FEEOREY
PARSECRERL, #Eafr Lizé 24, TBHQ O 5-XUL 6 (\iD T )VZFFH
AR THD Z ENHERENTZ, 26T, TBHQ X / itk Ix/
NED TN EF G AR~ E A B Uz LHERI SN2, ZORISIC Z v
AFF SN T AT 2T —BIFE Lighotz, I 7 a—54 P450 ORLEWE
13 L< TBHQ DU NVE F A L ABEROIERZIR FEEHZ b, Fhru—2A
P450 (2 X 52k TBHQ @O TBQ ~DiEMHALIZAEIZ R L TnWDH T & 2R L
T, (20, 21)

R, NADPH FAEF D7 > MFI 7 v Y —AT TBHQ 76 tert 7 F /v
BIX ) UT=F TV IUTBRIO)PEKR SN, AT =k TF R r—AC D
I L LT, 500 umol/LTBHQ KT8 5 umol/LTBQ 725, fFI 7 vy — A
TRRRFEEICA—R—FF T KT =F2 (0g") DERINDZ EDNRSNTz, ¥/
NHEREINDE I X O HBBR LN A— =4 % FEROFRTHY, & K
v ) AXAEEMLZE L CR RTINS k?&?ﬁﬂéhko TBQIL7 v ~®
Bzt~ LDH O # e & L7 FlaEOEE 275 L7225, TBHQ TG
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(IH NI oTz, B F ) ARLFEAR— =A% L ROJER)S BHA OREERIC
T LTWD eI ST, (BH20, 22)

Z v b (Wistar &, 1) (2 BHA % 14 HFVREERS (1.5%40) L. [RIFHZ 7 =
AB 7TV HAEMEREDOERTH L7 2T /Y T (0.2%) XidA > R
AL (0.002%) EEOKEE- Lc, BB OEGIZ X > T, xHHRHE L g U CIR
~0 TBQ DM ENAE D Lz, BHA KO0 TBHQ IO TBQ
DIR~OEFHEIRIL, SRR TH o7z GRHIREE : 46.9%., 7B T4 U FLERE:
Rt 45.4%, A > KA XV URGRE 1 43.5%), 26 OFER) S TBHQ 75 TBQ
~ORFNCBITH TR EZ 7T HERIESZD in vivo TORED TR ST,

(8 20)

7w b (F344 %, i) |2 TBHQ % EEN#& 5. (1.0 mmol/kg {RE) Li=& Z A,
AR 3 FEEEHD IV 2 F A L AEIK (2-tert- 7 F VBTN A FFH S AV Rk
) rtert T T NG T NETF A LS AN Rax ) U kN2 tert7 F/1-3,6-E
ATNEFF -S4 Fax /) P sz, TBHQ OEmtfE»RITH:
HEhiz, AaBROFER, 7~ M &AWz in vivo iRV T TBHQ AL Y
TNEF A ANEE 2T 122 EWIRE T, 20D DA RIZAEA IS S v, JRBE
WORNZITF ARG S5, TBHQ OE i G 3 B lig M OEREIZ )45 TBHQ &
BRI Z R TIE E R ETHET 2 2 AR S, (B 20)

2. REHER
(1) K

R (CEHERE(LW), 5285k 1 58/M5,5) 12 3-BHA % 91 HREREF& S (150 X 600
ppm(334 X% 1,260 mg/F8/ HAHY 8)) L. #5546 6 AW ONZHkEPe5- 0, 1, 2,
3. 5 KON T BRI, Bk, AR, BRI R OVIMEEE4F L. GC-MS X% HPLC
(2 K> TRllfkH BHA JREEZHIE 9 L7 (HHFRS : GC-MS 0.025 pg/g. HPLC 0.02
uglg).,

MERARTIORLI,

150 ppm HEHGHETIL, AR BN R OVIMBIZIUW TR G- 1 H1%1Z BHA 23R
A2y, ZOKITEMHKE bIRHRAARR Ch o7,

600 ppm #HHETIX, B OVINBIZIW TIPS 2 B1% % T BHA i &
L, BB W TGRS 3 B TRl S, &b 5 AU, 4l
BV TRIRAARm Ch o7z, (B 23)

8 2 23 |TRLH STV D IR OSSR B R 2 5 B TR L TR L7,
9 SpMTIE 2 Miax THEEL TRV . £ GC-MS T HPLC IZ XL > THIE LTz,

N
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KT WRICET % 3-BHA 91 HREHG4& ORI (ng/g) 2

e
by i ﬁ’g‘?; Bef&Pe 4% B E(H)
(pm) | é = 0 1 2 3 5 7
Wl 0.04 0.03 | <LOD® | <LOD® | <LODb | <LODb | <LODP
<LODe¢ | <LODe¢ | <LODec | <LOD¢ | <LLOD¢ | <LODc | <LODe
- 0.03 | <LOD» | <LOD» | <LLODP | <LOD! | <LODP | <LODb
0.05 <LODc¢ | <LLOD¢ | <LOD¢ | <LOD¢ | <LOD¢ | <LODe
150 . 0.03 0.03 0.03 | <LODb | <LODb | <LODb | <LODP
<LOD¢ | <LODe | <0.02¢ | <LODe¢ | <LODe¢ | <LODe¢ | <LODe
- 0.05 0.04 | <LODb | <LOD® | <LODP | <LODb | <LODP
0.10 0.04 0.02 | <LOD¢ | <LLODc | <LODe< | <LODe
I 005 | <LOD» | 0.03 | <LOD» | <LOD» | <LOD» | <LODP
0.10 | <LODc | <LOD¢ | <LOD¢ | <LODe | <LOD¢ | <LODe
P 0.06 0.06 0.04 0.03 | <LODP | <LOD | <LODP
<LOD¢ | <LOD¢ | <LODe — — — —
o 0.06 0.03d 0.03 | <LODv | <LODP | <LODbP | <LODP
E’ 0.23 0.02 | <LODc | <LOD¢ — — —
600 . 0.03d 0.03d 0.03 | <LOD¢ | <LODP | <LOD» | <LODP
<LOD¢ | <LOD¢ | <LODe — — — —
- 0.08 0.12 0.03 0.03 0.03 | <LODb | <LODP
0.13 0.08 | <LODc | 0.04 0.05 | <LODc | <LODe
N 0.05 0.14 0.04 0.03 | <LODP | <LODb | <LODP
0.48 0.10 | <LOD¢ | <LOD¢ — — —
n=1  <LOD : fHENAR  — : JWEEs

a: B3 GC-MS, Bt HPLC OfliEfil

b : RS 0.025 pglg

c : IR 0.02 pg/g

d: 223 121% 10.02) LFEHEN T 523, LOD(0.025 pglg) LA EOEE LT L, 10.03) &R
L7,

(2) &

5 (AHIFE, WIAERE, HE 10 PR 554G 4 %O 16 ) 12 3-BHA % 56
H RRATES- (150 X% 600 ppm(13 31T 49 mg/ B/ HAEY 10) L, #5-Bith 4 %
WONZEAFEE- 0, 1, 2, 3, 5 N7 HIRITHTIE, B, A, RERI R OB 28
L. GC-MS X% HPLC IZ & > CHifkH BHA JREARIE 1L L2 (BRHFRAR : GC-
MS 0.025 pg/g, HPLC 0.02 nglg), 7235, otk E LT, 5P (Fe5-54h 4 1
BOHPY) ELOTIREIE L, 2B 2ERI L 7=,

MERAR IR LI,

150 ppm FGHEOITEM O ClImt S e o7z, MR Cldmds 1 A%
DIEHE I, EO®%IIRH SN -7, TRl b- 1 B8 £ T, KETIX
&b 3 B E TR S0, ZO%IIRHIRT AR CThH -7,

10 2 23 [ZRLH S CO D B ORI R R A B SR TR L TR L7,
b 2 fis TIME L TR Y . £ GC-MS X3 HPLC (2 & » THIE L 7=,

20



600 ppm 5T, TS OV Clamiéde 5 1 BRI Sheho T,
P TIE AR R TRRH S Ve o 1o, BBV R OV Tlddfé s G- 2 Atk % T BHA 23
s, (M 23)

#£8 ITFITH 3-BHAS6 ARNEAE 5% OMMh 7 EIE (uglg) @

by - ?%’jui:] A& 5% B (A)
(ppm) | é 0 1 2 3 5 7
prgg | <LOD® | <LOD® | <LOD® [ <LOD® | <LOD® | <LOD® | <LOD
<LOD¢ | <LODe | <LODe¢ | <LODe¢ | <LODe | <LODe | <LODe
R <LODy | <LODP | <LODb | <LOD! | <LODP | <LOD" | <LODP
" <LODe | <LODe | <LOD¢ | <LOD¢ | <LOD¢ - <LODe
150 4y | <LODP [ <LOD® | <LOD® | <LOD® | <LOD® | <LOD® | <LOD
<LODe¢ | <LODe | 0.04 | <LODe¢ | <LODe | <LODe | <LODe
- 0.04 | <LOD'» | <LOD® | <LLOD® | <LLOD® | <LLODb | <LODP
<LODc | 0.11 0.02 | <LOD¢ | <LLODc | <LODc | <LODe
. 0.05 | <LOD’ | <LODP | <LOD? | <LOD! | <LODP | <LODP
" | <LODe | 0.04 002 | <LODc | 0.03 | <LODc | <LODe
prgg | <LODP | <LODP | <LOD® | <LODb | <LOD® | <LOD" | <LOD®
<LOD¢ | 0.02 | <LODe¢ | <LODe — — —
wg | <LOD® | <LOD® | <LOD® | <LOD® | <LOD" | <LOD" | <LOD
E’ <LODc | 0.02 | <LODc | <LOD¢ — — —
600 g | <LOD® | <LODY | <LOD® | <LOD’ | <LOD® | <LOD" | <LOD"
<LOD¢ | <LOD¢ | <LODe — — — —
- 0.07 0.29 0.03 | <LODb | <LODb | <LODb | <LODP
<LODc | 0.62 0.09 0.09 | <LODec | <LODe —
. 0.12 0.19 | <LODb | <LODb | <LODb | <LODb | <LODP
a 0.04 0.25 0.04 0.04 | <LODec | <LODe —
n=1 <LOD : fRHfRf AR — — : JEes

a: EBYT GC-MS, TFE:I HPLC OJIEM
b : RS 0.025 nglg
¢ : FRHIFRAR 0.02 pglg

(3) ZRER

RIPES (AL 7 AR, 9 00 Ak, 8 PR 1< 3-BHA % 21 HRRAIES (150
% 600 ppm(Z I 17 % 68 mg/ P/ HAEY 12) L, #5844 7, 14 B
(CHRAERE 0, 1, 2, 3. 5 KONT HAICERIR L, GC-MS X% HPLC (T k- TINE
KOYRET BHA REEZHIE 18 L72 (BRHERA : GC-MS 0.025 pg/g, HPLC 0.02
ng/g) .

i ez 2 9 LR LTz,

150 ppm #GHETIL, RREROINEIC BHA 2RI SH, #5000 14 BRICHS
B (0.10 pglg) DA, JIHETIEERER T BHA I3 STz,

600 ppm FEEHETH, 150 ppm BEG-HEL FIEEC, 2FFEOINEIC BHA A3k &

12 B 24 |TRLH S U CO DB ORI R R A B SR TR L TR L7,
1B b 2 fis TIME L TR Y . £ GC-MS X3 HPLC (2 & » THIE L 7=,
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o, BGBG 7T HRICEIRE (0.34 pglg) A BTz, I TITakisA T BHA (X
B Shpnolz, (BH24)

£9 PINBICET S 3-BHA 21 HHEIRAHRGEOIN L OIN A PIRRE (nglg) 2

A=
Bt | L | T R LR 54 B )
(ppm) | "
7 14 0 1 2 3 5 7
i 0.08 0.10 0.09 0.09 0.08 0.08 0.08 0.05
150 0.04 0.05 0.08 0.07 0.04 0.04 <LODe¢ | <LODe¢
RE <LODP | <LODP | <LLOD? | <LOD? | <LODP | <LODP | <LOD? | <LODP
<LODe | <LLOD¢ | <LODe¢ | <LODe¢ | <LLODs¢ | <LOD¢ | <LODe¢ | <LODe
gt 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
R <LOD? | <LLOD? | <LODP | <LODP | <LOD? | <LLODP | <LODP | <LODP
<LODe | <LODs¢ | <LOD¢ | <LODe | <LOD¢ | <LOD¢ | <LOD¢ | <LODe

n ¥R <LOD : faHRAA

a: BT GC-MS, TE:HT HPLC OHIEfH
b : FRHFRS 0.025 pglg

c : BRI 0.02 pglg

(4) IZLET. SLRUHP
IZLET, 2W0WXIH (10 JBUL H/FER) 12 BHA Z%41E41 63, 59 XX 57 H
MVRETFR S (FAFEICRBUWT 50 X 150 ppm) L. &5 7 BRI P M OV
(HILENEDF L OENEAEFR<,) ZEE 4L, GC-MS |2 L > CEREIEEZHIE
L7z (BHFRA 0.05 pglg) . 7233, 50 K O¥ 150 ppm OFH-&E, (20 ETT0.33 &
N0.98 mg/kg AE/HAHY, 2T 0.60 XU 1.8 mg/kg REE/HFHY, HW T 0.81 &
2.6 mg/kg (KHE/HARY TH o7, 15
ERAZFRI10I1TR LT,
AR, RO GHEOWTIORRIZE W T O RN Th -
77
PR DOV TIE, 2RIV TR A DD, &b 7 BRIZITHmHR
RAEWCThH -7, (B 25)

14 B ST 10 BLAEDNSERR L TWDDS, 98T LIZIAS IR~ T - 7=,
15 B 25 DT — X IBEH LT,

22



# 10 IZUFET. ZWETHDIZEIT 5 BHA (REFR 5% DA R ONIETHEE (ug/g)
WINE | o e 5% HE(H)
R (ppm) A 1 2 3 7
i ﬁ%ljﬁ <LOD <LOD <LOD <LOD
1 Ejﬂ!?m“ 0.05 <LOD <LOD <LOD
150 A <LOD <LOD <LOD <LOD
Pligk 0.13, 0.12 0.08 <L.OD <LOD
- A <LOD <LOD <LOD <LOD
- Pk 0.07 <LOD <LOD <LOD
150 A <LOD <LOD <L.OD <LOD
Pligk 0.22. 0.27 <LOD <LOD <LOD
50 A <LOD <L.OD <LOD <LOD
i Pl <LOD <LOD <LOD <LOD
150 A <LOD <LOD <L.OD <LOD
Pligk 0.05, 0.07 <LOD 0.06 <LOD
n#AB] <LOD : BHERA(0.05 pg/g) A

3. EinHEIEHER

BHA O 3-BHA OE{nmMHICEI T 28D in vitro KON In vivo iR OfE R %3

11 V12 1R L

7’9
—o

# 11 BHA OE{nmEaEReIR

FRATH H Y SoES JiEE=s i Z
in |1RIFZHRE | Salmonella 0.00375~0.0150% Pt 26
vitro | FiEE typhimurium (wiv)

TA1535,

TA1537, TA1538

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

TA1535,

TA1537, TA1538

S. typhimurium 10~1,000 pg/plate S 26
TA98, TA100, (£59)

TA1535,

TA1537, TA1538

S. typhimurium 1 ~ 100 png/plate 35 28
TA98, TA100 (£89)

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

TA102. TA104

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

TA1535,

23




TA1537, TA1538

S. typhimurium 0.5~ 100 pg/plate i 3, 31
TA97, TA9S, (—S9)a
TA100, TA102 1~250 pg/plate (+
S9)a
S. typhimurium 1~67 pg/plate (— i 32
TA97, TA9S, S9)
TA100, TA104, |1~100 pg/plate (+
TA1535 S9. TA97, TA104,
TA1535)
1~200 pg/plate (+
S9. TA98, TA100)
Saccharomyces 50~200 pg/mL (— Eu 3. 33
cerevisiae D7 S9. 4 X< %)
50~150 pg/mL (+
S9. 4 FFHIE< #R)
1~100 pg/mL (—
S9. 24 IFHIE< #8)
B 122 8R| F v A =— AL A[18~54 pg/mL (£ e 3. 34
AL Z—fitil(CHL) |7 > kXA A
V79 Hiia (hpre# | #—HkD S9)
1)
7 v M BRI |60~90 pg/mL Fap: 3. 30
(hprt JFERT) (—S9)-
Staphylococcus 12.5, 25 pg/mL Btk 3. 35
aureus W46 (—S9)
S. cerevisiae D4 0.0625 ~ 0.2500% Repi: 26
(wiv)
YR EE | v MBI | 2.0~200 pg/mL Raxt: 26
VT WI-38
CHL sz ~0.03 pg/mL (— Pt 26, 36
S9)
F ¥ A =—ANLA[1X106~1X103 M Pet 26, 37
4 —H3 Don flifid | (—S9)e
F o A =— AL A 33~300 pM (£S9) s 3. 38
4 —PNEHR(CHO) (100 M, + S9)
i 25~500 uM (+S9) e
(50~250 M., +
S9)
62~250 uM (+7 >~ Bt
MFIZmy—Ln |(hEF7—E>+
+hHT—Y, 3| X T—F)
MHALER)
CHL #a 0.02~0.08 mg/mL BobE 3. 31
(—S9. 24 F§30%|(0.125 mg/mL,

48 WefiLE)a

+S9)
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0.05~0.125
mg/mL (—S9, 6

IR 18 IR
Br4%)a
0.05~0.15 mg/mL
(+S9. 6 LR
18 W52
CHO i 62.5~750 pM (+ BobE 3. 39
S9. 8 XX 24 FFfE]| (331 uM, +
B%)a SH—H & F—
33.1~662 uM (+ | ). 24 B
SH+=HHTF—
Y), 8 NI 24 Wi
Bre)a
AEH DNA | 7 > MFIMER#ERT| 0.01~5.0 pg/mLa e 3. 30
AR(UDS) | fadie)
Bt ok Y £ 55 | F v £ =— AL A1 X 106 ~1 X 104 o 26, 37
(ArstizdBi | #—rk Don il | mol/L (—S9)
CHL V79 i 18~54 pg/mL (+ i 3. 34
S9)
CHO j 5~ 500pg/mL (+ axp: 3. 30
S9)a
BiaZEH | S cerevisiae 50~200 pg/mL (— Eu 33
kiR D7 S9. 4 FFEIE< #8)
50~150 pg/mL (+
S9. 4 HfEIEX< &)
1~100 pg/mL (—
S9. 24 KFIX< )
DNA 57 | deoxyguanosine ~0.08 mM S 40
B (87°C. 17 WHfEs%)
(8-0x0dG &
)
DNA #5:# | ¢ X-174 DNA (—4|0.1 mM Eun
B =) (37°C. 30 ML)
(DNA D%
WrFRIANTS
e=v3)
15 T &% B 7| S typhimurium 15~1,500 mg/kg A U 26
B TA1530, G46 Eil
~ 7 Z(ICR Swiss
. MEREAREA)
S. cerevisiae D3 15~1,500 mg/kg & (718
~ 7 A(ICR Swiss | &
. MEREASAR)
n AR NE N BN = e i ) 15~1,500 mg/kg o 26
vivo | iR
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RiEH DNA|~ 72 (B6C3F1 | Hi[mlgd ¢ 0 #% 5 ek L 41
ARk (UDS) |5, MEES 5P | (300 mg/kg 1A, 2.
VY ) 4 PR
Ail's B
EHIDNA A |~ 7 A (B6C3F1 | Hi[algfHl#¢ 0 #% 5 (ks .41
% (RDS) 7|5, MEHEARRH, 5PC | (300 mg/kg (RE, 6, | (10, 12 HFHALER
B IERRTE _ER 8. 10, 12 FFEALER)
PEMEL M| v avYa s 0.001%0K BEEEA Bex: . 42
FERAER (1)
TayYauaxT [0.01 ~ 0.15% A iR Pet 43
(1) e quE ’
MBS 7 > b (SD &, 1B | BEISE 5 HRE Baxp: d 26
B s
15 ~ 1,500 mg/kg
{RE/H
DNA #5:k |~ 2 (ddY &, | HEEE 05100 [l . 44
B 4 [IB/E¥) ~1,000 mg/kg & | (1R (1,000
(zAv b7 |IRE. . . |5 mg/kg REGFE5-
vEA) B, RERE, AT #e 5.3 X 24 HFIE | 3 BEEIE)) M O
JiEN= i e f5%(500 mg/kg 4
G- 3 HEH]
#). 1,000
mg/kg REFR 5
3 M OY 24 HERH
%))
~U A (ddY 5%, | B AR R O e 45
HE3PURE) ERE. (800 mgkg AE) | (HEE 3 KOY
JHfi, B OVE 24 WEfEIR) e OV
fig(P 5 3 Bl
%))
DNA k| Z v b (F344 %, 1| [tert-1*ClE 3- paxp: 46
TERGER 5 UL/ BHA : 1.6 mg X%
A, BRE. I |1 gke IR,
ik [methyl-“Cl#Z5#% 3-
BHA : 1 g/kg IK
&, [tert*ClERR
2-BHA : 1 g/kg {&
H
BA[RIGRERE (355
7w b (F344 5%, |5 HEREESIRE O o 3
6 VT/EE) # 45 (1,000 mg/kg
Al _ER RE)

a : e CAEBHENA DA,
b : 500 ug/plate UL ECTAFHENASNTZ,

c:1X10¢M UL ETH

AEENZ DI,

d : B 5-ThH S U ENMEBBER OB, BRI OIRAED 72D BE & e STz,
B E-CIIE 6 LY 7 I ERATIMBRRO A B /RIS BN, Z OFEN B T
ENTND Z Enn, BtELHlrshnian T,
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%12 3-BHA OE{nisMakBis R

FRATE H kB G HE T i
in DNA {5 | & FRMM Y > 7% | 10~100 uM (50 FF [l 3., 47
vitro | B Bk fH557%) (100 pM)
(8-0xodG
Ean)
in DNA## | 7v b (F344 %, | H[EERHIRE OS5 paxt: 3. 17
vivo | R . VEECARH) (L% 220 mg/kg
By | AiE B REEFHY)
DNA#15 | 7 v F(Wistar 5%, | 3. 7 X% 14 HH Bt 3. 48
VY B, 6 VL/AERER) | IRAER 5(1.5%(1.2 | (HlR0% S 14
(8-oxodG | Tl MR LRz, | ~1.5 glkg (REH/ A1) KO
) FERG - ERG ERZ H)) RRe(BEE-3, 7
KX 14 H1%)
DNA N | 9 b (F344 %, | H[EIXIX 5 HFK =33 3. 49
INERGERER | 1 6 PU/ER) BRI P -
ATE (1,000 mg/kg A H/
H)

BHA o>{%###Cé % TBHQ. TBQ. BHA-0-O. diBHA. BHA-OH %} TBQO o
B EEEIC BT A8 FD 1n vitro KON in vivo iRBROFE R A3 13~18 IR L7,

# 13 TBHQ Oi&f{maethakiigs 5

A H v IS JiEE=+ (B S 2=
in |1EIRgeskaER | S, typhimurium | ~5.0 pg/mL (TA1535), Pt 10. 20
S TA98, TA100, ~15 pg/mL (TA1537)

vitro| WU TA1535. ~50 pg/mL (TA98, TA100,
TA1537, TA1538 | TA1538)
S. typhimurium | ~450 pg/plate (—S9) = 10, 20
TA98, TA100. |~2,700 pg/plate (+S9)
TA1535.
TA1537, TA1538
S. typhimurium |1~1,000 pg/plate (+S9)= M 10, 20. 29
TA97, TA100,
TA102, TA104
S. typhimurium | 3~166 pg/plate (—S9) e 10, 20, 32
TA97, TA98, 3~3,333 ug/plate (+7 v
TA100, TA102 | k X iI /Nb A X —HkD

S9)
S. typhimurium |0.5~100 pg/plate (—S9) e 10, 20, 31
TA97 . TA98 . |5~1,000 pg/plate (+S9)
TA100, TA102
S. cerevisiaeD7 | 100~500 pg/mL (—S9) i 10, 20, 33
50~200 pg/mL (+S9)
AR ZURIE |~ 7 A L@ | ~31.3 pg/mL (£S9) Bhut: 10, 20
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FARBR i (+S9)
L5178Y (Tk*™)
CHO #if@ (hprt | ~6 pg/mL (—S9) S 10, 20
JEEAT) ~250 pg/mL (+S9)
CHL V79 #ifia  [0.17~3.40 pg/mL (£ 7 | Eebgtke |3, 10, 20,
(hprt JFET) R 3o~ A A — ) 33
yuafiiiarst| CHL V79 Al | ~330 pg/mL (=S9) [k 10, 20
B (—S9)
CHO #ifa 100~335 pM (—S9, =l ik 10. 20. 38
ol ) (150~335
15~62 pM (—S9, i@H Ol | UM, =il
el ) Hel )
(31, 62
MM,
DB
FE)d
CHO i 5~25.2 pg/mL (—S9) Bk e 10, 20
100.5~300 pg/mL (+S9) (+S9)
CHL #ifa 0.0125~0.05 mg/mL (—| [l 10. 20, 31
S9. 24 KFE XL 48 FRFfEL
)
0.02~0.04 mg/mL (+=89, 718
6 LIRS 18 s | (+89)
/IVEZERR CHL V79 e 120~720 pM (—S9) Bort: 10. 20. 50
720 uM (Hl, £+ % Z—|TBHQ |2
PXIZ+ T NVEFH) X0 #hn
L7/
DY t
BAs IR | S, cerevisiae D7 | 100~500 pg/mL (—S9) M 10, 20. 33
B (¢rpb L) 50~200 pg/mL (+S9)
fatkgeta sy | CHO Hife 0.5~16.7 pg/mL (—S9) Boit: ¢ 10, 20
AR 5~166.7 pg/mL (+S9) (+89)
CHL V79 #ifi  [0.17~3.40 pg/mL (£ 7 | %ehtte |3, 10, 20,
[ 4EAY N St D) 33
DNA {57k | deoxyguanosine |~0.1mM (37°C, 17 RefjL| Bkt | 10, 20, 40
R )
(8-0xodG % | & MRRYMLY > 2%[10~100 uM (37°C, 50 BRI |  BAPET | 10, 20, 47
) Ek JLER)
4R DNA  [106~102 M (37°C, 1 HF#| Bk |10, 20, 51
EE +CuCly)
7 M 10 X OV50 uM (37°C, 1 HF| B! 10, 52
(F344 &, MEHR) | FEILEE
DNA 45U | ¢ X-174 RF I 1~100 pM (= CulD . Btk m 10, 52
RBR DNA(ZA$Y) 37°C. 30 4y (+Cu(D)
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R (77
U )

VNS g NS,
AT _ER

~1.0%. 5 3 Wik Er
1)

DNA 85| & b H RS | 0.5 mM (24 FFEALER BELA: 53
B JE(A549)
(mAv T
vtA)
DNA | & Fiizs A M| 1 mM (24 FERALED [k
B JE(A549)
(DNA W#rfr
1b)
DNA 5 | ¢ X-174 DNA (— 0.1 mM (37°C. 30 Fjft)) Bosit: 40
B AEH)
(DNA DE
FHIANE LR
55
in |AEREER T AR | HEEEENE S (~200 e 10, 20
vivo | B mg/kg {AE)n
~ U AERE | BIREEN RS- (200 Biko | 10, 20, 54
(4t 5 o) mg/kg {KHE)
~ U 2RI |30 HESRERR OS2 Bpitk: ©
(5 L) mg/kg (KE/H)
MEERER | U AEREME RO RS (162, 325 JUX| Rtk 10, 20
650 mg/kg IRH, 24 LA
HIZ 2 (a1 5
~ 7 AR | RRO&S (250 mg/kg (NE, Btk 10, 20
Beh- 24, 48, 72 WK% ICER | (B85 24 I
1) M D)
~ v AEEElE |3 HREEENRS (9.38~| Rtk 10, 20
(g 5 VT/EE) 300 mg/kg {AH/H)a
MBS | 7~ MODR) |83 ARRANLS: (~565 paat r 10, 20
mg/kg/ H)
IRGL IR | ~ o 2 ERHIE | e S (0.5~200 B | 10, 20, 55
AR (Swiss ./ 20 It | mg/kg (AR E)s
1)
DNA #5557 v MF344 %, | BRI A $5- (0.001 M 10, 17

a : S9 FEAFAE T D TA9T O TA104 Tliddemi &, TA100 TiX 500 pg/plate LA, TA102 Tix 200
ug/plate LA ECAEBRBLENA LIz, SO IFE FCTlE, TA102 KON TA104 O AR CTABRRLEN
PRI,

- 0 o6 o

29

. S9 JE(F/E T ClZ 25 pg/plate LI E, S9 17/E F Tl 500 pg/plate LA ECTEBRRENA I,
 BERIO SR D 9 BEEEOFER b A LN, —B LIRER Tl HEMEN 2T,
BB T —RIC Lo TR R T L,
: S9 fFE T ClifdEH Z&LIA O HEIC I T =25 Mkt L aBlEi Sz o7,
: CREST $Hifkiz L sk etk ofiiutkidn 24 7 —BIiz k> TR L. Bt OFett o 7



WA F A AT X ST Lz,

g : TBHQ #INZ L o THEITH 203 578800 (RN @ 14.4 SCEs/fiifd, x : 8.3 SCEs/fiif) 73
35y gV e

h : e FEICB W C B IBRIEROB M 50%IZEE L TR 59, FFIROIEFEE F TR~ 21
ELTNDZ b, EHENTEERAE TITEL T DA RITH D,

1: A= —FF L RURALY—Y tert-7FNTNa—)b, AHT—Y J=FL o b T I HfE
e, T A7 U AT 0 AU R O Fe3tZ K- CTHIl SAu7=73, Fer CiEtE Xz,

i TRFAYY FEE (0.0004%) XTI Sz,

k: CuClizL-oTfEEE ., EDTA, BCS:2Na, AF A= FNEFA VB TUE DD Z T7—F
IZXk o Tl s, FeCle, v > = h—b ZREEGWET N 7 LK AT MU U LI K> TIE
L7 o7,

1:BCS KO A7 7 uA AZ XK - THIf Sz,

m : Cu 77#7E I C DNA 5934 Ure, 2 DUINI A 2 7 —8 ROV BCS 12 L » THIf 7=,

n: FEHEOZLMEIRENTE LT, BRI 544 24 FFEI DA Th o7z,

0 : BIEE SN YRR ORI VR ENTE LT, I (GRiEDA) OYLAREE D 4.67%72 -

77
p  BIEESN AR FEORAIRINTE O T, sl (RiEns) OYLEREFETED 4.33%72>
770

q : B G- OZYEIVRENTE LT, BEHEZEW O FHREOIHTRIE LT,

1 ERBIMEISRICHEMBEM A Do Tz,

s : Z 55 ODHEFXEDRIML G, (REXS7-0 O &E &K LT,

30



# 14 TBQ OB mmEMals R

AT H G SSES FH&: i 5
in HIF 929K 25| S typhimurium  |0.05~10 pg/plate (—S9) Pt 3. 31
vitro | FiEER TA97, TA9S, 2.5~500 pg/plate (+S9)
TA100, TA102
S. typhimurium | 10~200 pg/plate (=S9)b M 3. 56
TA98, TA100
S. typhimurium | 10~100 pg/plate (£S9) i 3. 57
TA98, TA100
Yefa fK 55 | CHO Hifa 2.5~7.5 pM (—S9) (k8 38
VT CHL #ii& 0.0015~0.003 mg/mL (—| Bk 3. 31
S9. 24 HFHALER) (+S9)
0.002 ~ 0.003 mg/mL (—
S9., 48 HFfHEILED
0.001 ~0.003 mg/mL (—
S9. 6 FERIALERLL 18 FFfHEIES
%)
0.005~0.02 mg/mL (+S9,
6 IFHILER S 18 FEfiES %)
DNA# |t U7k 10~100 1M (87°C, 50 RFfE]|  Bhitk 3. 47
FRBR EA%)
(8-0x0dG ## | deoxyguanosine |~0.08 mM (37°C. 17 | [k 40
) )
DNA 5 | ¢ X-174 DNA (—|0.1 mM (37°C. 30 FfjLe) | fatt 40
(DNA 0%
== RN
{baklER)
in DNA i |7 v b(F344 %, | HIEIE 5 H R =4S 3. 49
vivo | {KIERIGRER | 1k 6 DL/RR) Al | 5125 mg/kg RHE/H)
(2P R |k
7 ~LBR)
DNA#E |7 v MF344 %, | HURFREFE O #5- (0.00001| B 3. 17
FRBR M, VEECRBR) 7l | ~0.1 %. #%5- 3 ket
(TABVE|E B 10
HiRRER)

a : TA98(—S9) Tl 5 ug/plate UL b, ZHLISNIRm AR CTAERHENR AL,
b : TA98(—S9) Tl 30 pg/plate L |-, TA100(—S9)Tl& 100 pg/plate LA b CTAFEN A BT,
¢ : TA98(—S9) Tl 30 pg/plate LA I, TA100(—S9) Tl 100 pg/plate TEBRBRE A B,
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#*15

BHA-0-O Oif{nataliiid &

FRATIE H EVTPoE & (e ]
in |1EIFRIBRE | S typhimurium | 10~300 pg/plate (S9) Rt 3. 56
vitro | FEAER TA98, TA100
(Ames #BR)
Yeta R BE | CHL il 0.01~0.02 mg/mL (—S9, Bhsi: 3. 31
R 24 X3 48 WAL (0.02
0.01, 0.02 mg/mL (—S9, |mg/mL,
6 FRFfFALERT% 18 IG5 2E) | —S9. 6
0.005~0.02 mg/mL (+ LN 24 B
S9. 6 HFRIALES 18 B | fFALER)
o)
mm |DNA#ER| 7 v FF344 %, | HEFRGREO#&ZE (0.01~ (18 3. 17
vivo |BR(7 VY | T, DEECAREH) 0.1 %. #5453 W% R
WHEED | AlH R
DNA fHffs| 7 > NEF344 %, | HURIE 5 HFESlE e | &bk 3. 49
ERGER |16 DW/RED 5. (250 mg/kg AH/H)
Ai'E
a : TA98(—S9) D1 F &K N TA100(—S9) D 200 pg/plate LI TR BT,
716 diBHA Oi&{saet sk &
FAETE H ¥ SO & fiti B
i  |EIRFHRER| S typhimurium | 25~5,000 pg/plate (=S9) Rt 3. 31
vitro| 5k TA97 . TA9S .
(Ames 3t5) | TA100, TA102
YetaRE K | CHL ifa 0.1~0.2 mg/mL (—S9, 24| [atk 3, 31
B T 48 RFEALER)
0.1~0.2 mg/mL (£S89, 6
FREAEEL 18 5SS
# 17 BHA-OH Oig{sim a5
FRATIE H EVTPoE & S 5%
in JuttfREE | CHL M 0.01~0.02 mg/mL (—S9, (ks 3. 31
vitro |3 24 X% 48 FFfALER) (0.015
0.005~0.02 mg/mL (+ mg/mL LA
S9. 6 Mg 18 Wi | B —
B23%) S9. 24 B
fEIALEE)
(0.02
mg/mL,
—S9. 6
FREFHALER)
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# 18 TBQO DB r7a iR £

AT H EUSSES & (e 2%
in JutafREE | CHL M 0.0005~0.002 mg/mL (— Bt 3. 31
vitro | Bk S9. 24 XU 48 FEfEALED) | (0.002

0.002~0.006 mg/mL (+ |mg/mL, —
S9. 6 FERALELL 18 BFfE] | S9. 24 B

%) FEIALFE)
(0.006
mg/mL, |
—S9. 6K
REIALEE)

[2%5—%] In vitro ®» CHL fifa v/ M&RBRIC B T, BHA O TBHQ (%
S9 1F(E FCHitE, TBQ KU TBQO 1% S9 FEAFE F Tttt Th o 7= & D& H 5, 16
(& 58)

LD £ &6

BHA [Z2W T, 1n vitro DB 2R RFERICIE W T 1 BRI TG ETh -7
P, OMOBER 2R BGRER L O IR 2R SRR CTH Y | 1n vivo DIES
PEESERBR b IEMECTH o 7o, in vitro DYARFE RS (REHEMILSM) 13T
ST=M. In vivo DY R H B K OEMEESCRER I I[2MTH o 7=, In vitro ® DNA
HBERBRI L2 TH o720, in vivo © DNA 85 BRIIGETH o 7=,

i TBHQ (2T, in vitro DG T 22K B il ~7- i3 1 B2 T
et Ch o7z, In vitro DYEIREFE R K OVIMEGRBRIISIECTH Y . in vivo DY
LR K OV MG BR CIE T~ 72203, in vivo DEMEIERBRIIEIETH -7,

DNA 8158881 1n vitro 1M CTH - 7273, in vivo TlIfetECTh -7,

3 TBQ IZ DWW T, in vitro DIEIRZHRE BRBIIENE CTH 2203, in vitro D
Jeta (R FLEARBRIIGME CTh o 7=, DNA HEERIL in virto TITRGME & BEMEORER1 S
SILTWAN, in vivo TG TH - 7=,

R34 BHA-0-O } OY diBHA (22T, in vitro DIFIRZERZE BakBridfat: cdh - 7=,
In vitro DYLEREFFERIT. BHA-0-O., BHA-OH & O TBQO TiZGtTH - 7225,
diBHA T3t Th o7,

F72. BHA OGO TBQ KU BHA-0-0 125\ T, 7 v & V7= DNA 0
ISR (ROEE) Tk, WPHbLRTE CEIEOBENMISN TS, Thit, —il
DI NRZHRIE BB ONB AR 2R B B ENETH D Z & O invivo lZH1 D EAHT
2725 bDEEZT,

LLEAS, BHA KO TBHQ % ORI Tl 5 23R Bap T/ a8, Yetafk
BEHFBRIMEIAE T EEZE AN, L L6, TBHQ ORERICKW\WT, ¥ T7—F8
LDOPIRURER T NS T A L HOFIREYE T & > CYa R B S0 kS - 2 &
JOBHA RN TRE S, X/ ALBnERT 2 (BR17) &5, BHA K

16 ZM B8 NEHEE TH Y, MEFEOFMT —Z N2 b, ZFERE LT,
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O TBHQ % OREW O GREEFREIEIL, BHA O & L TAERShZF / 1L
BN Ko TIEMHRATENE Ul 2 LI K2 R B L Z 2 b,

R ZEZARIEE - SEER AT, BHA XU TBHQ FORGEMWI AR &
o TR L 7 DB R SV E B R T,

4. 2EEMEER
(1) BHA [ZB89 %:KE&
<~ 7 ARONT v MBI 5 BHA O2MEEERBROMSEL £ 19 IR LT,

# 19 BHA OEMEm LR R

¢ LD5O Z/%H\E\
[ e Beless (mgfkg F£TE)
AN #en >2,000 3. 59
X b
a4 R 0 1,500~1,700 3
. R w0 2,200~5,000 3. 59
7 R w0 2,900~3,000 3

(2) TBHQ IZB89¥ 5:RER
VDA, Tv b, EBAEY RO XIZBT S TBHQ D2ttt st a7
20 (TR LTz,

# 20 TBHQ OaEmaiis i)

Bt ek 4 LDz B
K ME IS
- (mg/kg 1K H)

~ A () REA e 1,040

955 (=— i 10%)
S . W <H i
7 v b (fGEE) B e 890 (=t i1t 5%)

756 (=2— 2 10%) 20
5 % <H %
v b GER) B e 802 (s it 5%)

AN ASBA 3| 790
A X B & > 4002

a : AEEETITEMWI RN 280 K L7228, 544 10 R £ Cldeh e no 1=,

5. RS
(1) 180 HHIFEAMSMHER (/1 X) <SEFEEH 1>
A X (B —27)VHE, I 29 PLEOME 30 PL/EE) 1 BHA ZiEEFESG (0. 1.0 %
1.3% (2 HUEE - 0/0, 247/243 X% 303/269 mglkg ARE/ HAHY 18)) L. diidt
TR N ST,

17 REROMRBTEA NER CTH D Z LD, BEEEE Lz,
18 R 62 DT —Z N HIRE 1 kg 24729 O BHA &R Lz,
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1.3% 4% GRETIT, AR L OMEREIEINE N B Lic, £, Wk GAE Chligoié
PRSI LTz, Wi GHEO g & B I, Ao/ Mok Ot
A R/MRDEEIE L TZ,

VST EFBETR A Tl H M OVEIE NSNS TR 28 & O
BOEITA LN -T2, (ZHE60, 61, 62)

(2) 6 MAMERMSEEHER (1 X)

A X (B—Z VR, TS ~4DL/EE) ([CBHA%Z 6/ H RS (0. 0.25, 0.5
RUE1.0%(CEAVEFVIEME - 0/0, 54/62, 111/112X13219/231 mg/kg{AH/ HFEY)) L.
iR AR B S FE i S 7z,

M BRI AR IS A DTz, FBAREIT OV TR, 0.6%LL EFGHETxt
REEL W B~ 72, BHARE GREORTISE BB L1223, TR O Ofth,
DEE IR HRAR AT BRI o T, BRI RIT 72 < | BIEENEOR
W B DA ARZEUGI S EIT A DRI T,

Fe b1, 3} 06D H %D MAAFAIRRA TlE, 1.0% % 5HEHZAIb DD o
WIZAPKa A 2o T X ) T FHX—RBIEEORIN A BT, (260, 61, 63)

RN EEREESIE - FEMERPRRESIL, 1.0%% 5HE CHREHEIIPIHI 2 A 5
722 Db ARBRIZEIT DNOAELZ RN & L C0.6% (111 mg/kg{AH/H
FAY) &I L7z,

(3) 110 BEEEAHEMHER BB <SEEH 19>

R (7o ~—2 70 RL— A%, HRK, 9~13 B/#f) 1< BHA Z 4RI O
110 H[HiEAEES- (0, 0.5, 1.9 X 3.7%(0, 50, 200 X|% 400 mg/kg {AE/HFH4))
L. datm R 3&he S i,

3. 7% G CIRERINEOA B ZME RS Bz, Il SRR O #E5%T K O
FTE IR U CHEREMEOHIIN - BT,

BHA &% 58 & OSKHREEIC 'S OFE R LR OHEFEMEZEAL & OSE A UIED 7 5
Nz 6T, 1.9%LL B GHEOEEAICE R ORI b L OB A LIEN A 5
iz, H ORI ILEEE I ORI B e o T2, 1.9%0L & 5E
DOEEEDO BB DR D= - T, WIRANHRIR, S oHE R RSN B
7=, (BHE 3. 64)

(4) TBHQ IZBH9 5 E RS EHER
@ 13 AMEIESERER (T X)
~ 7 A (B6C3F1 &, MEHER 10 PU/EE) (2 TBHQ % 13 HE[FREE& S (0. 2,500,
5,000, 10,000, 20,000 (% 40,000 mg/kg it/ : 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. MiartirsiEn
MG ST,

19 P ELHAR AR A D RN I SNRD -T2 2 D BEEELE LTz,
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AREBRHAR TP I TBHQ HGREDOME 2 BN L7=43, TBHQ &5 L I1ZRHE I 720
EEZ BN,

10,000 mg/kg FalBICL P GEEOMERE, BRBRKE TREOME N ORI N &I &
FABERY 72 BB 3 BTz, fEATET TBHQ #5-8F M Ot BRE ClRfEE T -
7273,10,000 mg/kg FlBILL BB GHETIXAIRLZ F B O TEMDBA LN Z LD,
b 3 BEOEBEOBEIRIT DI LAVRIB ST, HEBEROWEOL AR
EDOREMENRZ SINTN, BEO L ZIENTFHEEHNI R ENEM L2720 B2 o
77

MR LRIV T BUN O HEAEEII 72800 03 2 ERE s OMEREL 2 7 &
NI Z EPSMTIE, BRI EER T A LR o T, MRFHIRA T,
20,000 mg/kg fRLL FE BREOMEE - RBC, MRARMER, f/MR, U o SER K Oy
BERGAF PR OIS EJERE S TH B (MEC K 0 &5 23, DIEIFERD
WA FRE . REHEMEORD & ZAUTERE L7ZBKICE Db D EE 2 bz, £
7o A5 DV g 589 K Ok A RO A EN T CRC BHEF N> R 7y 7 (1995)
[ZHg# S 7= B6C3F1 %~ 7 ZADOBMBEOHIFIN Th -7~

AR OMEXTE I DUVNT, 10,000 mg/kg B P GREDOMEMEC I BRRE L 0 K
Ao T=H, FERTEEIIRREL 0 Es o722 LD (REOPBAICHER Lz kg7
LB Z bivle, BRI OWTHRROBR N A B4, 10,000 & T 40,000
mg/kg FABHEGREOZEMIEE FARRES, A MEE K OZE MBI FIATHA LT,
40,000 mg/kg s GHEOME CIIxH R LA TRIFHINA BICE < e o 7223,
WERICE 2 “ R b D EE 2 BT,

TBHQ 2% 5EEDE M TN 20,000 mg/kg SENA_E# HREORE RIS OREEGEIZ L
DFAFE Jo ONEAEFE O F EAHBER 72 B8N A BTz, 10,000 mg/kg kL EBEGBED
HERETIE, BDUIRMESIEN ONZ R J& DIBMEIIE K OFR BB Ak D3 AL O H &
FEBR 22D 2 472, 10,000 mglkg fifHE GREZ ISV TIRERPINE DR, i
B ORI AT ONT S K OV S O S DBEE DHEINN I HiT- 2 L e ARER
IZ81F 5 NOEL i 5,000 mg/kg filft (870 mg/kg A/ HARY) LEx b=, (&
f5 20)

@ eMAMEREEIESHR (Sv k)

Z v b (SD %. WEHES 15 U/ 1 TBHQ % 6 7> MiREE#%S- (0. 10, 50 X
1% 250 mg/kg fikh) L. dadkmrERings &t <i7-, TBHQ X0, 0.02, 0.1 X
0.5%JRFE L 72 % X 5 it GENESUIMEAQ FF# < 190°CIc L, =Dtk 4 B
190CIZAR) L. NI Z DRk & 5% U Lz,

BRI FPICFET DS 3 Bl BALT=S, BHIT R DL 1IZ 2 biveihoTe,

250 mg/kg ikt GEMBNH) BGREOMECTRERINOEE OMFIARA A SHH, 10
mg/kg ik GEMMEH) B GREORECRFBHI AR CTHERKERINN A ST,
Z DL H 7T TBHQ B58% CIENH) OMEIIA bR ~T7-, TBHQ 215
BEDMETIIHRRE & [RIREO RTINS A DTz,

B HHEOIBERRIL, XPRRE & [R5 S TEIN L Tue,
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IMHEEHIRA TIE, 250 mg/lkg Skt GEINENH) BG4 T E- 3 72 H %12 WBC O
B Z BT Z L 2BRE | R L R TH -T2, 250 mglkg ikl GEINEGH) #
G4 WBC ¥EINI3# G- 6 2 H1ZIZIZ A B2 o T,

ligas O BRI OV TR, 250 mglkg fEE OB BEGREDREDIEE K OYIT
BB NS 50 mglkg SREHA A GHE OINENH)  OMEDOFFIRIZ 23 INA 7 B T2
23, TBHQ D528 X 0 bR & IEMBGH OENIEIE L T D LD Th o7z,

IR SRR A Tl GBI L 7oA 6ol (B 20)

® 13 EMBEIMEESR (Sy )

7 v b (F344/N %, MRS 10 PUEE) (2 TBHQ % 13 HEEEHRS- (0. 2,500,
5,000 3% 10,000 mg/kg EalEHEE/ME : 0/0, 190/190, 370/360 XiE 780/750 mglkg
(RE/HFY)) L, darEmrilBrny g S vz, ARBricgtat L-8ix, (1L 7.
) ®lDHEWTH Y | RLOMEE MM FIZ TBHQ IZIXK EENTEHBY . HICHE
FL% 13 RN AGRER D FEh S iz,

AR P IZ A IT AR D IR T2,

REIZOUVNT, wfIERE L b2 & | S RBAGARE ATl 5,000 & TF 10,000 mg/kg
A EREOIEMETENZ 10/5 J TN 28/22%fK < BRBRIE TR ClZ2hTh 6/7
KON 15/12%(K73 > 7=, RERBALAEED 10,000 mg/kg falH G5 K& OGRERIE T D
5,000 mg/kg FAEIL BB GHACEB T AR EOEITIFE Th 7=, FEHINEIZ OV
I, 10,000 mg/kg filfHs GHEORETRRIEL D 0.9%(K -7 2 L A2 FrE . TBHQ
BE G OSRREECRI%E Th o 7o,

AR, 5,000 mg/kg fELL BB GREOIE TR GBIME 2 B%IHIBREL VKT
L7228, 13t ClIA%ETH - 72, 10,000 mgkg ik GREOMETIL, BRI %2
U CxHREE & b U CHEEEED D 2RV MR A B Tz,

—fEIRRE T, 2,500 mg/kg fAlfHE 5REDOMEE FRAON T, #EEOEODHZBH LI
77

ELIREHEREL, FEEMS 72V ORE HIRERE AU OSSR 1 g 472 0 OFg-HlifusA
HEUZ OV T, 5,000 mglkg FEHE GHECH BRI T 03A 57223, 10,000 mg/kg
fARHE 58 TITRBITI A DI o 7o, KB MR RS O FE S EER I 512
L DRBIIA IR T2, 5,000 mglkg BilEHE GHECTAH HILIZFT R, FHEFEEIME
N7 BT ERITRHTH -7,

FEIGEHNT 5,000 mg/kg AR TG CHIREE L D A EICED > 72, 10,000
mg/kg M GO R E M O S 130t iRl & [F% Th - 7223, 10,000 mg/kg ik}
B HEED 2/10 BUIFEE AR CTh - 7=,

MIEHFAEHERZ-DV T, 5,000 mg/kg BEHLL E# G REOMERE TG4 5 A &3
A ONZERERE TIRHCA B 5 U7z, ALT ISR, 10,000 mgrkg falkHE GHED
MECEe GBRAA 5 BRI BR- U7, BeG-BA%A 3 1121213 TBHQ &% G REOMECTXIFRRE
LV @ ALT iR L7223, ZOfEIFIEFEOFFHNTH - 7=, 3 BR& THRED ALT
filix TBHQ #5-8E % O IREBE ClRI%E ThHh -~ 72,

N MR B N OFEF B RIS 2 LS A DAV H, RERNICHE D —ki7e b 0
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D LD ThoTz, 5,000 mgkg VA B GEEOMERED g B EI1X, *HIRREL VK
o7z, TBHQ &% 58 D1k T 10,000 mg/kg i SREDMED i B &L,
SIHREEL 0 KD o 72, TBHQ S5V TH RO EEN, MRIEL Y AE
(DN T TR OV RO B £ 2>V C TBHQ 2 S REORE T IBREL v A7
BT E o T2 )3 M H B C1E 2,500 mg/kg S EHE SREDHED IR O T > 72,
TBHQ 2 58 OMED RO B ESRREE L 0 A EICE - 720, Mkt E R
EWIRBNRNo T, T D OIEEREEOZEUICEE S FRHELSEAY AT AT A H iz
Mo,

BN E bR ORI AR O FEAESFE DOHEINA, 5,000 mg/kg k5O I J OF
10,000 mg/kg EEH% GREOMEREZ A DTz, SN 10,000 mg/kg falkHe 5
FEDOIET X 0 BB IC A bz, MR @RS O3 ASERE O FBARRER 2288
I BTz GeHiRE, 2,500, 5,000 & O) 10,000 mg/kg i 5-REDHETZ N1 0/10,
1/10. 3/10 %O 5/10 fil, MECZE 4 0/10, 5/10, 8/10 K TX 10/10 #1), Mz <.
TRIMBE O ZE G DI ASERE DS, 5,000 KT 10,000 mgrkg FGREDOMETZEITH 8/10 K&
1010 I TH > 7o, BIROIEIE OFABE 2T TBHQ B G- EEOHEZ IV TH
AR D3 BT,

JElE D (B RS DI ASEE DOHIINA TBHQ S GHEDMETH BN-Z Lvb | K
ABRIZI1T 5 NOEL 1 3sxE C& 2oz, ARRIZEIF 5 LOEL 1% 2,500 mg/kg
ikl (190 mg/kg (AE/HIHY) Tholz, (B 20)

6. BHFUERURIAMRER
(1) 104 BREELSAMRER (X)) @
~U A (B6CSF %, M, VUEARH) 12 BHA % 104 JEREEEE S (0. 0.5 3%
1%(0, #J 750 1% 1,500 mg/kg IRE/ HAEY 20)) L, FE2 AN Eh S 417z,
XRHE, 0.6 MUY 1% 5805 96 UKD EFE O 5 HRTE OREDR 5
NI E SR 21 IR LTz, R B S AOFAEITH B SR IT A S /e o1z,
(B 3, 65)
B ZEZASIE - fEERIRESIL. 0.56% %58 TR B ISR A bl
ezt RFEBRICEIT 5 LOAEL ZEEHNIRE & LT 0.5% (BHA & LT
750 mg/kg RE/HAHY) & L 7o, ARBRICISUVN T, R AT A DR Do T,

20 B 3ITREH SN CWAIRE 1 kg 4720 D&
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#21 ~vUR%&E ATz 104 BEZED ANERBRIZ I T D HITE RN ST B
(V)

e e (o o o RIT'E DI
WG OO | A Bk SLIAI AT
0 16 0 0 0
0.5 21 8 (38)" 0 0
1 22 21 (96)c 1(5) 0

FEIMNOEAEN L, AFFEMWENC 5D 2 iE OIRZE D S =B O EIE(%)
a : &5 96 MUIREO A TR

b : XHHEE AEZEH Y (p<0.01)

c: XML AEADHY (p<0.001)

(2) 104 BN AMERER (THR) @

~ 7% (B6C3F; . # 150 VW/EE) 1< BHA % 104 MRS (0. 0.5 XX

1%(0. #9750 X1 1,500 mg/kg (RE/ HAHY 21)) L. M AANERBR N FhE S iz,

$e5PRG 8 LARE 8 3 = & ITAHE 10 PLZ, 104 JRERICIZAHE 30 DLz IRk OV ER

R AR A LTz,

PFe 5Btk 72 31 F Cld BHA £ 512 B U 7= RS OB 72 BEFRMER S 1354 DA 7e s
S7c, WAL 1% BHA % 58 THRG-B4E 64 L OV 72 HIZZHE 40 30 K TN 40% D
A BT, 580 I H ) bl GEE CHIEN A B, £ ERA AR
5 88 Il Tl GHE, 96 H TIX 1% B GHETA LI, T b DR BRI A

TE I CcH -7,
e 5-BRAE 88 LRI AT IR NI b VT- B 2 £ 22 1R L=,
KERRE N ONER GRECIRW T, IRE OIREITA Lo T-, (B3, 66)

BIWEEEZESIEE - fEEEEF A S, 0.5%0L ERERHICRBWChHITE OFLIAE
JENI ST Z Lo h | ARBRIZEIT 5 LOAEL ZfEHRINEE & 1T 0.5% (BHA
& LTHI 750 me/kg AE/ HAEY) LT L=, £7-. BHA L, ARV T~

T ADRTFIT LTREPN A AT D &R LT,

21 B 3ICREH SN CWAIRE 1 kg 24720 D&
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3222 <~ A& 104 B8RP AR I IS IT 2 E1 B IR D 2 S V-
()
e (o o AITE OIFRA
R O6) | B I S FE A
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)¢ 24.7

FEINNOEAENL, TSN 5 6 D RITE ORI 5B OEIA(%)
a : FEIED RN A DT 4% 5- 88 LA DA TFEM SR

b : xRS FEZEHD (p<0.001)

c: XL AEEDHY (p<0.05)

(3) 96 ERMIEHSERUENLAMRER (Sv ) <SEEH 22>

7w b (F344 3%, MRk 20~30 PL/#f) |2 BHA % 96 AR5 (0, 0.04, 0.2
MIE1.0%) U, BPERENE R O ANERBR ) I S T,

ZORER, BiE, BKkE, AR AELUREERICESGICE22EIIA LN
2o T,

MIEEFA N OIS AL AIRE Tl 0.2 XY 1.0%# 58 LDH 256HBEEL
HEINL WD Z EPANE, £/3T A—F — TG L BT b e o Tz,

AT OFLIANED 1% 5REORE R OMECTENEI 3/15, 2/18 FllcABii=ns, %t

iskisa (f’é 0/9 51, Mt 013 B) TITA BRI, MEREDFLBAIE O FAESERE DA 5
1L, BEIZE DS T2, £l2. ZOIENTHA LIV EGIE, T ERARIRE L O IR Gt
H’éﬂi&@&%ﬁ)\ FrfEiE (EREDL) . B A 16 (0.2%&KGREDME) . iRE iR
230 1, FORBRARAE 1 I ON A RTHEIEAE 1 41 (0.04% 4% G-HEDRE) Th -7,

(&R 67)

(4) 104 BRIEHSERURELAMERER (v k)
7w & (F344 %, MERE 50~52 VL/#f) |2 BHA % 104 ERIEEE#S- (0, 0.5 X
2%(#&/%& 0/0, 98/108 XI¥ 414/474 mg/kg (RE/HFHY 23)) L. @M K OV
MERRIR NS G <47, BHA #5484 71, 112 1 E T BHA SRR Z FAEE L

7’:?& FRAT NS S A7,

Z OfER, BHA #58& TRESORREE, 0.5 MO 2% 5REOAEGFRIL. TN
HETIX 68.6, 68.6 X TN67.3%, METIL64.7, 66.7 L INT784% Th -7z,

BRI 208 U C— BRI G-I K D583 b e o 72,

IREEIZ OV T, 2% 8 G-BEDOMEREIRTRRE & LbTR 10% DI F 233 BT,

MR M MR AA LA AR I BN T RGRE I IMRER O BN Y Alb/Glb
LEORD I BTN, BT —2NTHDHZ Enh, mEFMERITRVWEE X

22 SRERO FI DB~ ORI TRedli S T Y . (AH 1kg 4729 @ BHA BEIEN I TH S
b, BEERE LT
28 269 ISR SN TV DHIRE 1 kg 272 O EZFH LT,

40



b,

PR CIE, BGICBEE L7 BT A b2 o T,

TRESE T, FGREOMECIM O RO E D, & 5REOMECHERIR &
MBS RO A E 72BN BT,

B HREC, BB RO A EBERAEOEINN A b (3 23),

AT SN OB DIEER AL, BHA G L > THEINLed o7z,

B GREORTE @R, FLIEE L R E LR AR LI, FOREHE I E
[ZHEIN L7z (3R 28), RF BRI AU DRPRSIL 2% 5% GEEDIE N OMETEIEIL 59 &
D82 M BICHER STz, FT. 2%BEGEEOME 2 B L OME 1 1T Y o/ SHi~Dfisf
D, 2%BEGEEOME 1 B CTHFIRA~ DI 3B DTz, P LR A ClEmmr b & O
B Bn Ao, (23, 60, 68, 69)

B LEEFREESIE - FEMEEMERAESIE, 0.5%LL F&RGREISIERVEMER 28 &
ORIE OBERNA DN Z LD, ARBRICEHIT D LOAEL ZfERIEE & L
T0.5% (BHA & LT 98mgkg {KE/HAHY) LMWLz, £7=, BHA X, ARBA
IZBWTT v FORTHICK L THEDAMEEZ AT D & LTz,

#23 7w &z 104 BEMEMENE KL OFEM AMERERICIS T 2 AiTE & OV Il 25
BB Sivr-iwc (L)

E‘ZJ”E M| BHAERE | A7) I PR o
B | (mg/kg (KE/H) | ke | BIERL FLIANE N R

0 i3 0 51 0 0 0 33
i 3 0 51 0 0 0 21

05 i3 98 50 | 13(26.0)¢ 1(2.0) 0 424
' i3 108 51 10 (19.6) 1(2.0) 0 30

) Ik 414 52 52 (100) ¢ | 52(100)¢ | 18(34.6) 46P
i 474 51 50(98.0)¢ | 49(96.1)¢ | 15(29.4)¢ 48¢

FEIMNOEAEE, AEAFEMER A5 8 D RITE ORI DT B E OEIE (%)
a : #5541 LA B

b X AEAEHY (p<0.01)

c: XHBEEAEAE®HY (p<0.001)

d: xS AEZEHY (p<0.05)

(5) 104 BREFEISAMERER (Sv ) O
7w b (F344 %, It 50 PU/EE) 1< BHA % 104 @RS (0. 0.125. 0.25,
0.5, 1 3% 2%(0, 54.8, 109.6, 230.4, 427.6 Xi¥ 1,322.6 mg/kg {KH/HFHY))
L. FED AR SEHE S 47z,
ZORER, BEICEE U 7ZRAT RII A B e o7,
B GREDORE N A REAF RIS TR DTz, R OAELFRICR 52
KBTI L LN DT,
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JREFARR AR AW T, ATB B, FLEAEN VR RS A BB, 1
B N ONEESIP 28 DS AEBEFE \Z AR EN A DTz (B 24), F7-, AiE LM
BTN DNEREN A DAV DS, e & 5 G- ORI B AT A
nighoic, (ZH 3. 70)

BN ERESIEL - STEFEERMFIRSIE, 0.25%0L & 5REZ I CRITE Ok
R ST Z Enn, ARBRIZEIT S NOAEL A fIEHRIEE & LT 0.125%

(BHA & LT 54.8 mg/kg {KE/HAHY) & fWrL7-, F7-. BHA [IARBRIZH W
T7 v FORIBIZH L TRNBAMERT 5 T LT,

24 T Fa Az 104 BEHEMERENEK OFED AMEAERICI T DRTEITINEDR 25
ncEE (I8)

et , I DR
IIE Co) | B SEYR Sl R LA A
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) 10 (20)» 0
2.0 50 50 (100) 50 (100) 11 (22)

FEIMNOEAE L, AFFEMWENC 5 2 iE OIRZE D S =B O EIE(%)
a : $5- 50 WL O EAFEER

b : XHHEE AEZEH Y (p<0.01)

c: XIS AEA®HY (p<0.001)

(6) 104 BRFELSLAMSE (Sv k) @

7w b (F344 3. I, VEECRH) (2 BHA % 104 BERVEERRS- (0. 1 X% 2%(0,
#9500 X% 1,000 mg/kg R/ HFEY 24)) L., FEB AR EhE Sz,

FREOBG- 96 HLIREOEFEW D 5 BRITE IR NS DT Bk A & 25 1R
L7,

2% GRECIIRE LR ADORE LA BT, (B 3, 65)

BN ZERERIE - FIRMERPITIE ST, 1%L LG HEORTH I ZHLIAEN 72 5
Nz b, ARBRIZIIT % LOAEL ZfaHRIEE & LT 1% (BHA & LCK
500 mg/kg (AE/H) &SHWrL7-, £7-. BHA X, ARBRICEBWTT » hORTE ISk
L TEPAMEEZHRT D LB LT,

24 B 3ITREH SN CWAIRE 1 kg 24720 &
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#2565 T v FaHVC 104 BT AMERERIZ 1T D RTE ITIRE D b T EEL

()
e (o i AT OIFE
I 06 AR SR | FEE B s A
0 23 0 0 0
1 25 24 (96)b 21 (84)p 0
2 26 26 (100) 26 (100) 9 (35)

FESNNOBAENT, AR 5 6 D RITE DIFED I b LT B DEIE(%)

a : &5 96 MUIREO A TR
b : XHHEE AEZEH Y (p<0.001)
c: ML HEEADHY (p<0.01)

(7) 104 BERERLAEHER (Sv k) @ <SEEHR >
Z v b (F344 %, Mt 150 PWEE) 1< BHA % 104 BREARS (0. 1 XX 2%)

L. &AM TG S iz, $5-B00G 8 ILAM: 8 I = L IZ4HE 10 B4, 104 i
FRITITARE 30 B i L7z,

RTE ORI, $#5 8 WH OO G CRIEE S, 2% G5 CIIRE 16
WL, 1%5% GHECIEES 40 LS, 1 ZEETOEW TH LI,

FLEAIEIL, 2% % GRECIE 8 M THIE GRASERE 20%) L. TO®RKEFITHEML

32 FTIHTTEEY CTH LN, 1% K GRETIE, 48 B E TIXA LN 1208,
56 HIZ 90%DIESETH Y . F D% 104 1 F T 80~90% THER L7,

P BRI, 2% G RED AT B, 48T 1 61, 80 T 1 HlZ- 5 96
VRN L7z, 104 8 THER S VIR LR A 1 B, AR bR CHERR & TR

IRFRBIVIZN ABIAIM TR BT ORERR MRS IR I ~ DRI B AT,
Feb5-Biah 48 THLAREICRITB IR I DAV B 2 3R 26 |R LT,

WFNOEZBN T, JREOREITA LR T,

(ZH 60, 66)

#26 T ba iz 104 B8REFED AMRBRIZ T D RTB IR b B

(PE)
BiIE ORE
W (%) asrexl gl
N R IR LI B RN
0 92 1(1.1) 0 0
1 94 92 (97.9)> 71 (75.5)0 0
2 94 93 (98.9)» 86 (91.5)P 13(13.8)

TN OBAET, AEAFBWENC &5 6 D HITE OIAD - DB OEIE (%)

a @ DAINENZ I DIV % 48 U O A A7 8L
b : R AEEAZDHY (p<0.001)

25 SRR F RN~ ORI TReli S TR Y . (AH 1kg 4729 @ BHA BEIENTHTH S
ihh, ZEERE LT
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(8) 104 BRIFENAMKE (SY ) @ <BEEH 26>

7w & (F344 %, T 30 X% 31 PW/#F) (2 BHA % 104 @EREIRAER G (0 X
0.4%(0 33559 200 mg/kg AR/ HAHY 27)) L. FE0SAMERERD FE0E S 47,

Pe GREDOMRTERIT, RIIRHEE & bl U CH B LT, #GREDORTIE R OV g0 A8 5t
HE G RIREE & Ll U Qi LT,

FEGEEO/TE R OWRE (R, FLIAE, BYEL O AV DFAEITH DI o7z,
Tz, Bl AL ORISR DIEBORAMEIC LA BRI h- T2 (B
3. 71)

(9) 104 BREELSAMRE (SY ) & <BEEH 28>
7w b (F344 5%, SHR %. SD &K O Lewis &, 4 30 VC/#f) |2 BHA % 104 i
MVREEH G (0 3T 2%(0 XTI 1,000 me/kg AR/ HAEY 29) L, F&N AMEABR)
S S iz,
BREOBEREOREIL, ZNENOXHREE X 0 ARITIE) - T,
ATB IR DB BB 27 IR LT,
FR RS DA I TR L o TR > TV, (B3, 72)

F 27T T ez 104 B8REFED AMRERIZ BT D RTBITRED 2 b B

(e)
i BHA | ZEf78) | BHAEHuE RiTE ORZE
#e5- Ytge | (mglkg (RE/H) | R ERBSA FLoANE PIfiE
F344 + 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
D % + 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

TN OBAET, AEAFBWENC 56 D HITE OIAD - D B OEIE (%)
a : #5540 WL O AL

b: xR FEZEHY (p<0.01)
c: XMBEELEAEZDY (p<0.001)

26 1 HEOHBR THDH Z b, EERE Lo,
21 B S ICREH SN CWAIRE 1 kg M7= 0 O E
8 1 HEOHBRTHD Z D, BEGEE LT,
29 B 3ITREH SN CWAIRE 1 kg 24720 D&
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(10) 3~24 AN AMRER (Tv b)) <SEEH 0>

7w b (F344 &, I 44~54 JU/Ef) 1 BHA % 3. 6. 12 XUZ 24 7 H BHEEHR 5

(% 1,000 mg/kg {RH/HFEY 31) L, ZD% BHA #7285 24 7> I
72D ETHET L, F AR S 7z, HRERCIE. 24 7> A BHA R0
FABL ARG EE L7z,

TEFHCRIL T, BIEOIENC, I, B, M, GO, i, B, + 460, 22
M. EiG, &, AR, B R OSHIR CRE N A LN AT 2k L,

R (labelling index) 320OHEIL, B 5-B4G 24 72H1%IZ BHA 2% 58 O
xfﬂﬁﬂi@% 6 VEiZ[methyl-SHIERT 2 2 v # JEENE G- L CERi L7z, X512,
BHA &% 58 M OS FREEICEM) 2800 U, BESSINETER~ OB 2 B & OV 5B 1A
15 N H RIS 6 VOB 2 JIE L7z,

P 5-Bth 24 D> H % ORITBE RN LIV B %3 28 (TR LTz,

BHA @ 24 A& GEOREMWN B OFLBIED 2 i, F72 2 FllZns v
FHIVT,

BHA B 5HEK OSBRI Z I T BiTE DS OEE DR E N NER D3 A DAV D3
VO IEBEOFREIZFFE DY — 134 5107, BHA #5102 L » TGO 54 :%Zﬁi.“
XA B2 > T2, BHA FEREO IR C HIFRARME X323 A K OIS Ak i
IR AMI LIV, FDFRESEFEIZ BHA $e5- 0O GBI A b/ ho
77

BHA WINETER) & BERINETEI~ DA T RF O BHA 5 HEO/RTE OREEREIX, xR
LY E < EOREIVINEEICIBWTERE Th o 7z (B GHExHREE 1 2.24~5.42),
UL, BESINEEI~DOZEBE R IHIE L7235, ERIEL o Qe (58
KIRRHE © 1.02~1.33), BERBE B OREERES FEkOBW Th -7, (B3, 73)

0 1 {AEOHRBRTHDLZ LD, BEBEE L,
31 B 3| CREHE SN TV AIRE 1 kg 247-0 OHE
32 B DRFEOWE ZEHRG L, SRR K- THE L7228 B R OMIBa % ONEsEE]

AN
Ho
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#* 28 T v FEMAW 24 N FBED AMERBRIZIS T 3B THFORTB ISR 5
nicE (L)

BiIE ORE
BETIE | e R D8
M ARD il
BHA| T | 00 | | ik [ R [ RIRT | oo o || R s | s
Wl || T EE | | =
|| s 8
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 | 35 12 24a 3b 0 172 O9a 102 ?Z 0
24 0 44 | 37| 37ab | 37ab | 37ab | Z7ab 0 0 37ab l1ab

a : BiIH O/INEERITIRZ N A B AT B
b : BIE OKRBENIRED I AT B

(11) 110 BEESLAMERER (Tv k) <SEBEH 3>
Z v b (F344 5, I 27 I/#E) |2 BHA % 110 #[FREEA 5 (0 XiE 12,000 ppm(0
X359 600 mg/kg AR/ HAHY 34) L. FE0SAMERERDN I S 417,
BHA B58EClE. miHICHPEE OB OFLIEN A DTz, (3R 29),
BHA #5H#EOE LA OIE I DIEEORABEIL, B, [, S,
ERRODNRIZ > 7o D3, SPRREE & OIFEWNIA Lo T, (BHR 3, T4)

729 T v FEFVE 110 BRZES AMRERIC T D BITIRE N 2 S - Bk

(PE)
Gk} i
:‘7‘% =,
. ! | we B . R
m, MH,
PP we | v | @ | W | o | mE

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

FEIMPN ORI, BMEUT 5 IR I B =B DEE (%)
a : 2n B OJFEARRFAIRA S FTRE Ty - 7Bk

(12) 104 BREFESAMEREE NLREZ—) D
INBAZ— (YT =T [ TEEARE]) (2 BHA % 104 JEMRE#& G-
(0. 1 XIZ2%(0. #J1,200 XiF#J 2,400 mg/kg A/ HFEY 35)) L. FENAMAER
MG ST,
BREDOE G- 96 HLLFEDOAAFEMD 5 LRIEITIREN A DIV B A & 30 12R

B1HEBEORRTHDLZ LD, ZEEEE L,
3 B3I EN TV HIRE 1kg 47-9 D&
3 SR 3T SN CWAIRE 1 kg 24720 D&
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L7z,

1% 58D 1 BIRY EEBRARI LT, 2% & GREITA Lo T,

(2R 3, 65)

RinZ R RIEE - SIEEERMFRESIT. 1%& 5HEORTE (SRR OFLRE
DAL= LD, ARBRIZ 1T 5 LOAEL ZIERRIIRE & LT 1% (BHA &
LT 1,200 mg/kg IRE/HARY) W L7, £7-. BHA X, ARBRICBWTAA
A B —DHTEICH L CHENAME AT 5 & LT,

# 30 MNAAZ =& 104 BFFED AMERRERIZI1T DRTE ITRED 7 D AVT-E
e (D)

e e (o o AT OFRE

WIE O | i E | REEA
0 12 5 (42) 2(17) 0
1 13 11 (85)P 12 (92) 1(8
2 4 3 (75) 4 (100)¢ 0

FEIMNOEAENE, AFFEMWENC 5D 2 iE OIRZE D S B O EIE(%)
a : $£5- 96 WL O EAFEEL

b : XHHEE AEZEH Y (p<0.05)

c: XIS AEA®HY (p<0.001)

d: ML AELEHY (p<0.01)

(13) 104 BRENAMERER VNLREZ—) @ <BEEH 6>

INBAR— ()T =)L vl 150 DE/EF) 12 BHA % 104 RS- (0.
1 X% 2%) L. FENAMRBRNENE S 7z, 5Bk 8 LI 8 M = & IC45HE 10
PE% | 104 BRICKEE 30 LA Lz, LavL., 2% 5863 56 L7 EM
W Liz7-8, 69 N 104 HITRA L7z,

5. 8~104 BTt GHEDO LB ZHTE ORI 7 DALz, XEFREEICIBWV T
56 HHFE TILA LR > T2H, 56~80 H#IZ 10%DEW I BT,

FLEEMEIT, 2% GRETIE 8 HE N LA AL, 48 N 56 HHLSMNIEFMNZ A H AL
720 1%HERECTH 8BS HFEN A DAL, 32 HUBRIITIT B DT,
T OFLFAEIZ OV TR, b TTE R UK T8 ~DIEE O RS EsEE 12
BN,

e BRI, 64 BBl GRECTA LN, R EERNAZ, &oefT
B0, HEA~OIREA 1 I TH BT,

P 554 64 B LRRICHTE IR EN A D= Bk s % 31 1R LT,

WG REOBIER., FLIARE KL O R AS A O FEABERE 1 I IBRE & i L CHE
[N L7z, WO\ T, IRE OREITA LN -7, (B 60,
66)

36 {KEH 1kg 2720 @ BHA BEEEDNARHATH S Z &b, ZEERL Lz,
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#3831 NAAH—H N 104 FRZE S AMERER I

BT HRTHITRED A ST H)

Yk (J9)
B DR
wingE (% E AL 2
R (0 IR e LI B LR A
0 52 9(17.3) 0 0
1 55 53 (96.4) 54 (98.2)b 4 (7.3)
2 40 40 (100)» 38 (95.0) 4 (10.0)c

FESNNOBAENT, TR 5 6 5 RITE DIFED I b LT B DEIE(%)

a 1 MADERPNI I+ ST %5 64 B LGOI
b : xRS AEZEHD (p<0.001)
c: ML FEADY (p<0.05)

(14) 1FHEMESESER (1X) <SEEHR >

AR (B—Z/VHE, MERE, 3 IL/AE) |

1% 100 mg/kg {KE/H) L
IKE, ffgsEREIC&RE

Y (BT NCY gAY RISy

(15) 15 "ARIENES
AX (ayh—AN_=x)Ufd, BEFLER, HERE, 4 VLR (2

Ix %ﬂi

PEER (4 X)

Z BHA # 1 4 [#liEEH#5- (0, 0.3, 3.0, 30
Hitﬂjﬁﬁ);%ﬁm é ﬂfk_o

BTSN To, SRR, MR K O
PHHAR AR Z sV \“C;E:”A ‘iif SiR-oTe, . Bl N8 & O BHA

(&M 26, 75)

fH#% 5 (0, 5. 50 X% 250 mg/kg {KE/H) L.
KON 50 mg/kg AR/ B 561 T0E 1 VEK OWME 3 DL/RE, 250 mglkg (ASER/ H £ 5¢ Lt
2 ILRECH - T,

—IRREL

CREIIH O D07,

(RERIIEOK )Y 250 mg/kg A=/ H &“Efﬁi‘f‘ﬁ ST,
LTz bt L, BEENMETL-2
MR 512 &

R

BHA % 15 7»H [Hig
PSRRI S 7=, 0, 5

ZuE BHA OBkIC
LEDHHLDEFZ 2 B,
)z e %Wm)o 710

. 250 mg/kg IR/ H BEGHEO BN JRIEN A BT, FRPFEIEAHE D

TR iﬂ”é LSRN HHERE & Phi LT 50 mg/kg IARER/ H & GHE TIENNC

250 mg/kg AE/H &G CIIRE <HM L7,
t BHA &% G5HHZA BT,

E/ N

R$ﬁwﬁm/&@ﬁ@ﬁm

B HAR AR A TIE. 250 me/kg RE/ H 58D 4 BIrh 3 B TR TR A

PE M OBAEMEDFERIERIZIE AN A DAL, FTIBO/ NERIEIZIEH TH D |
HEIE A DIVR Do T, TRARINLE OPRAE 2 o T Tl 28
fﬂiﬂ’jﬂ FI~TYT U UNEEEN PIMREDHTIEART R OFRN A LT,

MERHB I,

FEAHRRD
7 N—
H?

N ZEL TP S 7 Do T-@ii L, BHA OEEIE (183 mg/kg ARHE/H) (2

% ?B D 2: ZRBNIZ,
B EZRERIEE - SRR

31 MR LB b7 2

(=P 26, 76)

AL, 250 mg/kg (R E/ H B G-HEO gl 2%

Einb, ZEERE LI,
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P ERSA IR B W TREFTRN S ONIZZ L b ARRBRIZIT 5 NOAEL %
50 mg/kg R/ H & flHr L7,

(1 6) TBHQ IZRE9 5 EMEFERUFELS AR
@ 104 BfEEEESERUENSAMRER (YDR)

~ 7 A (B6C3F:1 %, MEER 60 VL/EE) (2 TBHQ % 104 B[R 5- (0, 1,250,
2,500 X% 5,000 ppm (/i : 0/0, 130/150, 290/300 X 600/680 mg/kg 1A/ HAH
M) L. 8RR K OV S AMERRBR DS 0 S 7z, BEG-BHLA 15 70 H 1% CIHERER
6~10 PL/fEA i L7,

BBEGREDAELFHRIT, ML RIETH T,

TEAT R IR 5RE & SHERE TN RN 7273, 5,000 ppm % G RED AT Joe RRE &
Er: U CRI 10%(E0~ 7,

R RZ TBHQ #5112 BEE L 7= 2B A i e o 1z,

HFETRRA O M FAIRRA 1238\ T 5,000 ppm $&-5REDIECHERAR MER S 6 BRRE I
DEBICEME TH 722 LLSAMNT, MRFAIREICEE IR L -T2,

TR 30T B TR B sl X, SRS REOMEE TR L v S Th -7
23, 5,000 ppm $&5FEDOHEDFERE B DADKIRE & A EARENA LN, MOl
EREE BT DI T,

FRIRAIZ IV TR, I & ORISR B oD F8 AR B RE | e B B L 7= 52288 37
HAIVIEo T,

R TRECIX, 5,000 ppm $525-FE O RE TR L ONFHFGIRIE - 23 A 0%
AEBEE DA BATAR D » T2, MET G [RREDE N A BV, B E/RZ TR - Tz,

B TR 1,250 ppm $GHEOME TR OYFHIBIRIE - 23 A DR
ERAREIC 75>om> FFAMITR AR « 23 AL D3 AHEE 1 TR E D% BRED T — & N
THY, BHEIZLDHDEETIT N EBZ b,

B GREDOMETY i\ FER R DU MBI 0D 8 AR BREE 23 R REHE X 0 il Cof FREE,
1,250, 2,500 M TN 5,000 $5-8F : 1/51, 3/51, 2/50 M UN5/54) Th-oi=h, FDF
B DZITA B Tl CKEEZ MY 7 77 4 (National Toxicology Program)
D 2 FERPREER G RABR OB E DX IREE DT — X PN (0~9%) ThoT-, &KEHEE
DD FURHROTE AL O DI LS L, HIREEL 0 &fE CRHREE. 1,250,
2,500 K O 5,000 ppm #58F : 12/51, 19/51, 24/50 KX 24/54 T -7-73, HEEE
VERHHRRE & [RIFRE Cd o 7=, BRI PRI B T B IR DN T2, AR
BRICEBUW T, BRAETA LN 2 -T2,

JECFA 1%, FURAROIERHIIE OB I EFIER N H D & L, ARBRICRT
% LOEL % 150 mg/kg R/ H & L7, £72, ARBRIZEBWTREB AT 2N
EHIBT L7z, (ZH10, 20)

@ 20" AfEEHEEHEEER (SY )

Z v b GREEARHT VE ), MEES 55 IL/EE) (2 TBHQ % 20 7 H AR5
(0. 0.016, 0.05. 0.16 X1%0.5%) L. @Mt sdh Sy,
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BeGBAR 6 JON 12 AT, MERER 10 DL ZMRA L, 20 22 ARRICHD OB
A LTz,

BRI SEC SRR & e SR CRREE TH U | E BRI LIS E 132 5
IR o7,

AR, B, fRRIER, PRI ONC MR R MR AL FR A . 25
T LRI CRIBR Tl o 7,

I H ROV T, BT RO 0.05 LT 0.16%4 5-HEDRELZ 330 TR UV
ORERSE R L7228, A EEISIIAEENIZ bR T,

TBHQ #5127 B U 7= PIIRAY K QYR BRI I3 A Dz o Tz, (B
10, 20)

@ 30 MrAMIEHSERUENAMERR (Tv M)

7w & (F344/N %, Mt 60 VL/EF ; FotAR) 12 TBHQ A KL DR 2 HFFTN S
F1 REW ORfERL £ TIREFE G- (0, 1,250, 2,500 X% 5,000 ppm) L. BEALZD Fy
i (MERE 68~70 DL/EE) | CREEMOUSIIREE & [Fl—REE o TBHQ % 30 »>H[H
AT GRED LT 20%ATM 272 5 £ TOHIR], BEAHRS- (0, 1,250, 2,500 i
5,000 ppm(ZE/HE : 0/0, 50/60, 110/120 Xi% 225/240 mg/kg {KE/H)) L. 1@
e OGEMN ANERRERDNFENE S AT, BEG-BHAE 3 00 H 1RICHERES 10 DT/REZ RS L
77

ALERIZOUWNWT, 5,000 ppm #HHEIAEEEL D &< METITABERENAD
iz,

FEEH IR IR L O SR CRIFREE CTH o 7223, 5,000 ppm - 5-EEDIRE D %R
L VK 10%IE - T,

TBHQ #5-(2Bhi# L7-BRRAT R E LT, 2R THEBOE AR AL,

HRTRRAE ClE, MR PRI G- ORI ALY, EEE LA DR
720 WO ~F 5V L vhag DI AR 13l HEARRIACHEN (0. 1,250, 2,500
S OY 5,000 ppm : 24/60, 27/60, 33/57 2T 41/60 f5) L7273, 5,000 ppm = 5-#£D
HKHERE E A ERZENALITEY | BETIINE DT Y BRI -T2,
HHIRRES I, IR ERARRE RS I I 1A D o 72,

B EHE TIRFOMA TIE, 5,000 ppm & GHEORETIFHIIE A (2/60 511(3%)) 737
SITED, OB ERETIXA DN/ o Tz, TOFRREMEIL, HERZETIA LT,
ik EOEOT— 2 FFHN (0~6%) ThHhoT=Z Enn ., ERNZRFTR.EE X B
77 o PRI BRAE S 328 BIR B OF AL 21X TBHQ £ 5- O B 3 4 b e o 1z,

2,500 ppm LA E$5 5RO IEC YR OAE Bl Z AR OIS B EE DEENNA A H AT
23, SRk EOEOT —ZEHIANTH V. AEZEITA LN -T2,

FURARD C fifa (RERafEmle) S ONRE R SRAE D F8 A SRR | 3o HAEE & 5 5 &
TRIFREE Td o 7o, JTRRETII A SN2 o 72 C DS A K VBRSNS A7 5,000
ppm WHREDOHMETH BT (ZNFH 2160 KON 8/60 ) 23, AE/RAETIZAR) -
770 WECUX FUR AR K OO A O FEA B | TR IR & B GE & TR Ch o 7, FUR
RROWEFZ R TR PRI N O GRETA B2 o Tz, SCHk B C HfEss AN ONE i
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RO A DFAESE L, ZNFN0.5% (0~2%) K1N3.8% (0~12%) &t ST
FY . 5,000 ppm FEHEAIIIT DIABEDMERN T & KOFTDB AJRED T DAL
Z &N, 5,000 ppm BEGREORETH BTz CHilEDs AL OVERSHIEAS AlL TBHQ
G- & BEMEIT Vv EE 2 BT,

TBHQ O 5L B LT, MO FERIAFTEEDO IR, MEOEE R ME, MEEDFL
HRFRME AR N OMUED FURARMERRNE, BRI ST A (BEE) OFRABEDIK FRA B
Too VD ORRGPRABE O N IAERD L BE L T\ g L ST,

AHAZ OIEIEZALIE. METIE 5,000 ppm #5HED I CTRIFBRE L 0 BEE I S5,
HETIT RIS U CTRAFHEOIR FRA OV, AR E 22 ko3 A4
FEIX, METIIHEIKFEDIR TR A LI, BETIEXENA LR -T2,

HEOR&CIE, %&E (0. 1,250, 2,500 & O* 5,000 ppm : 2/60, 3/60, 7/58 M TN
11/60 1) K OMEBEMASE (0. 1,250, 2,500 KT8 5,000 ppm : 9/60. 8/60. 9/58 }
T 20/60 1) DIEASERENHINN LT, MEORNE T, 18I I DR ASERE N BN L 7=

(0. 1,250, 2,500 &% X5,000 ppm : 1/60, 1/60. 3/57 K X5/60 ) A3, fLAEMEAR
TEDIE BT B B IR o Tz,

JECFA I, 5,000 ppm ¢ 5-8EDHEZ 31T 2 Bl O N L OYLIEMESSEN QN
BT DMIRO~E DT Y URAE DI AL DY PRI BT D & D 52 L f]
WrL., AalRlzi1r 5 NOEL % 2,500 ppm (110 mg/kg (AF/H) L¥WrLr=, %
7oy ARRBRIZEBWTIENBAMEIZ W Sl L7z, (BR 10, 20)

@ 17 ErEEEEEER (1 X)

A X (B —7)VFE, MERER 4 036 VW) (CTBHQ # 1 H 1IfE], 16 HoD
H HE-EEC 117 JERE% 5 (0, 500, 1,580 i 5,000 ppm (Kt : 0/0. 21/22,
72173 X1 260/220 mg/kg RE/ HARY)) L. 1By 32t S iz, MR
EROHINNA 104 3 HIZHERD BV Z &0 D BIERAKGE T2 T2 OIRRBRIARIAS 117
HE CIER S, G 1 FRICHERES 1 IT/REZ R LTz,

AR IR CHE 7R < | —RIRRE, 178 R OB PRI SR G- OB I A b
7otz (REIL. 5,000 ppm $5-EBEOMERE T HREE L 0 KV B AN 2 B L7 78,
HERZEIA LN T,

B, A CER R OVRREIC B G L D EII A BN o T2,

MAEFHIRAIZIBN T, 5,000 ppm & 5HORED Hb 75 52, 104 T 112 T,
[RIFEDMED Hb 73 26 KON 112 T L 0 A BIKE Ch > 72, Ht 1% 5,000 ppm
FHREORED 52, 104 KON 112 BT LV AEICRETH Y | A OO 52,
78 LN 112 M THIKETH -7y, ARERZETALNRD > T, MPIRIRMER (%)
I, TBHQ 5 HEOMERED 99, 104/105 2N 112 B TRV MEA A A HLTZ23, HE
FEBIMED 22 < | MEFHFHIRED /R SN2 o T2, RBC 1%, 112 BOBEROATH D
23, 5,000 ppm B GREOMERECTRIFERE L W AEIIKECTH - 7=,

RIEIMBEHEEA CTIX, TBHQ 58 CTIEARIFEK & OVR (i Bk o 4 i FE AL

(erythrocyte basophilia) O HEIAEEE DHINA A BT, EARIFERIX, HETIX 1,580
LY 5,000 ppm HGHETH 161, #ETIE 500, 1,580 M) 5,000 ppm HEEETEN
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Zil, 2 K1 I TH -7z, RBC OLHEHNME I, HETIX 5,000 ppm B58ET 1
il HETIE 1,580 & TN 5,000 ppm EHHETENEIN 1 KO 2B TH T,

B oS i B U, RO B O B EAY 5,000 ppm. £ 5HEDMERE T FREEL 0
BV MBI IS, EOMX ERE DA BN LTz, TBHQ B5-REO1E
DREEOAR E BIIA B 72 B IR 27~ L7223, 5,000 ppm &58E ClIx iRt L A
BN BN o T, BIROFExE I TBHQ 5 HEOME T MEm 234 5
72728, 1,580 ppm HHGHEDOHEEIE -7, MMOlEROEREICIT, FEICBHE#E L
TR I A Do T, IR K OYRBRFRRRAORMA Cl, BB L 7= 2 klX
I HITRI o T, T GEEO M OB O E TSR C b MIfaMEE O R E 1T
SIS T, BGREORFHITZIS T 2/ NN G & S i7eho 1z, fikes il 2
EOT—2FFANTH 5 Z & LR R BRI R A Do 72 2 &
5. lEdrEEDOZVITAEDLEE) 2 [k L T2 b DI E2R2WATREMEDN B 5,

JECFA %, 5,000 ppm 58t Hb, Ht X ORBC Oz ARBrICH
i+% NOEL % 72 mg/kg {K5/H & flr L7=, (B 10, 20)

7. EERESMAR
(1) E£msEHRER (Sy M

7 v bk (SD F. MERE, DCECREA) (2 BHA ZIREE# - (0 | 0.125., 0.25 XX 0.5%)
L. ZEFHae RS SEE S A7z, BB I3 AQEC A M ORECEAR o 2 B85 Lz,
S5, HET v MTITEERIE D O B OBEFL £ <, WEMWIITEBRE TE T
BHA %##5 L7, REMWOF )8R L7ZEMIC oW T, A% 21 B =2 —
7 EGE, F72 90 BIZIRO KR E S K OYROEAA E ORI E I QN AP RS T o
HERSR AR AT 2 SEhE L 7=,

AT M OASECHART Y, AERIAR P L OV E I P o &Moo BHA B5-Ei%
0.125%#% 5-#£C 110, 100 K& O* 220 mg/kg RE/H, 0.25% &% 5-H£T 220, 210 LY
420 mg/kg KH/H, 0.5%#5-H£ T 420, 410 LT 800 mg/kg ARE/HIZHHY L7z,
IREM OITEREERIX 3~90 HiiOMITIEERN 72Ny T U —TF A RN STz,

ZDOFER, AR 5 /3T A—H —~DFETRO ST, BEWOEREELD
I IR T,

IREMW I, BEFLATESE CRE I N A b ivTz,

A% 30 H £ COBEALRPETSRIL, £ 30 H DAMFEIRE A FIC LT 0.5% % 58T
1% 13.5% BN L ., 0.25% &% 5RETIE 8.3% & ENTHIIN L7=, 0.5%& 5D 8
OEELRIAEICAERBD N A BV, ZIUTHEL# OER 42 B £ TFHe Lfbe
0.25%$6 5HED WEW) O R EII XL L Y %115 Thot, At 90 HOEREICIE, &
BACBHET 28 BRI A LN Tz, TR CIIERS ﬁ%ﬁ@ﬁ%@ﬁ 0 25%
P EFRGRECHA LN, IROKE X HE"I@%ML%'JEEX JIRHARAE S e G- 2 B

LRI B LIRS T,

ANS /UL, AGRBRIZ IS T D A3 x5 NOAEL % fiffl BHA 12
fEL 1L T0.125% (BHA & LT 7e< &4 100 mg/kg R/ HAEY) L L7z, (&
fR 3. 26)
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BN ZERESIEE - RV EEMRAE S, REMW T D mER A Lo T
ZEnn, RRBRICBT A REWICKd 5 NOAEL % fifl BHA J2E L LT 0.5%

(BHA & LT 410 mg/kg fRE/HFEY) LHIBrL7z, 0.25%8H5-HEDEMIZ IS
CHCROEN L VEIERS OIR T RA LN Z &b, HEIZxd 5 NOAEL
ZkEbh BHA JEEE & LT 0.125% (BHA & LT 100 mg/kg (RE/HFAY) &L
77

(2) SHRLETESHHER (Tv k) <SEEH 8>
7 v b GRHEROVLEARM) 12 BHA % 1 4ERIEEHS- (0 X% 500~600 mg/kg
{RHEE/H ., LDso ® 1/5 #i2F8Y) U, 3 tHARAGERS A m el g Fhe L7z, Fi1 KOV Fy
HARIT 6 23 H VRETH 5. L7-, BHA oW T, RS, HA VA, BIsohH A
K OMRIGBAZL H ~D I b7 o T, RBRI& TR OFEM) I ONEEM OH
K OYREARRE AR Cld, BGICK BT L LN -1, (B 26)

(3) REWMIDITEHEE~DEE (YIR) <BEEH 9>
<7 A (Swiss Webster . M. VCEORE) | BHA %7885 (0 2% 0.5%(0
3F 750 mglkg RE/HFRY)) L. RERSER S, HIPERHC R 8 PLIC
AL, 21 BECHEIL S BT, BERL U7 REMW ISR & [RIRRICHERE L CRAR L
Teo WEEWDS 6 Ml DITEIRER £ JH LT,
IR (orientation reflex) . FEIRIFIDH . H-53< AVDIK T, FEEEHD
{5 T R OERATEI O TTHED D BT, (B 3)

(4) RESHHER (THH)

UYX (ma—T—T NAGHE, Hf, VCERH]) 12 BHA Z4FR 7~18 HIZ5EH]
OG- (0, 50, 200 XX 400 mg/kg ReE/H) L, FAmEMHEERD M S,
IR 28 BT FUIRA L=,

Bz E (RE, WIEL VBB, AR A OSECIR I, SRSk
OEREL, — AV AEGH R T A —5—) [T G L D3I Ao T,

ANS /UL, ABRICIST 2384 EICx 5 NOAEL % 400 mg/kg A5/ H
B LTz, (M3, 26)

R ZERERIE - RV ERMRAESIL, ARBRICB W TREIZ L RN
NhpoleZ enn, HEW) R ONRIICKT % NOAEL % 400 mg/kg (RH/H &)
Wr L7z, et bnehnoiz,

(5) RESMHAR B <SFEH >
R (SnAEARIA, M 10 SE/4F) 12 BHA 2 N TR 3 @R bR 110 H £ TR

38 HEOFEFMARHATH L Z Lnn, 258 LT,

39 REROFEN R TH D Z b, ZEERE LT,

0 RRIBOBIERIE B 72 < JRIAICKT 5 NOAEL K OMEGTAEZ M CE a2 &t 5 &E
L7
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fHPES- (0, 50, 200 XI¥ 400 mg/kg RE/H) L., FAFEMRBRNE I Nz, i
Bz 110 BIZFEEYIBH L7,

AR I O N> T2, 400 mglkg K/ B % 5REO R OIEEIZ DU
T, STRBEZHATE LWEERNA LI,

JHF g S ONRR IR D st S OESF B S RSN L, 42 BHA #5883
FREL W ARBICEETH T,

AFE R O AETHEIC BT 5 /3T A — 4 —|Z BHA OFBIIA BN -T2,

ANS /= uid, AR 2 MEW Il c 75 NOAEL % 200 mg/kg {AKH/
H. J&4FMEICKd % NOAEL % 400 mg/kg R/ H S HWT L=, (BHR 3)

(6) HESMHHER (L) <SBER 1>

Wov (7 7Y, 6 BEEE) I BHA KW 7 F vk Kefky v (BHT)
IRAYAIRAS (BHA/BHT : 0/0 X% 50/50 mg/kg {58/ H) L. FEFEMABRN
T ST, FEHIFABLRTOD 1 AR & AR O 1 4R (RESRIIR 165 A2 &Te,)
(2T > THlE S N7z, MRAE(LFIREZ 1 A T EIC5E L, AREM O
I TRRBRIAR] 218 Ui Tz, #&58th 1 % ICBE R 2G5 SN TV D IEE AL
BlSH7z, 4R 40 H, 80 H., 120 H &N 160 HIFONZ/r#ki% 30 H &N 60 H iz
TRFRAS DS SEHE S Tz,

BEYRICAE S BF 1T A BT, EFRIEEW A oS-, T 5 31, xR
HETIX 6 HOREWIN A LT, REW o iga A 1. 5. 15, 30 %1060 H
(5 S AL, BRI 2 e E CHES o, 3 D HIE TR G LU EEDA 2 BHOIL
W IREEMW ) GRERES AL, 1 22 OAR— L — VBRIl S T,

BRI HR L REEh) S OV B DO — R BB IC R 1 XA B v 7e o 1o, REEMIEZ
D% IEH 72 BB & HEE UTe, FGHIRFIc A L2 REMIC OV Clid, 512
HLUZRWERIZ L AT 1 FlEfRE BETH -T2, 3HHITOR— L7 — U8lER
IZBW T TENARF XA BN o T2,

ANS /3T, ARBRIZE T 5 NOAEL 2 BHA KX OBHT OEAE#% L LT 100
mg/kg RE/H R L7z, (M 3)

(7) TBHQ IZBEY 4 EHRAES R
O 3HREERESHESHE (Sv M)
7w b (SD &, WEMES 15 PU/AE) (Z TBHQ ZiREH# S (0 X2 0.5%) L. 3
PRSI TR ERBR N b S Tz, WEMER 1 5F 1 CRfid S, 2 635D F CABL L,
55 2 PEOBEFLIEM D DR RENM) & 1888 L7, Fap 6 VAT Fo REEMYDMTR 19 H O
i FYIBEIC X - THET-,
BRD 2PEL b, REKR ORISR, HPESRI O R ENTER CTh o7,
Fia L O Foa DRIENUIZISUNTAEZ D HBEAL E TOFECTHDKHREE L 0 202> 7203,
Fip S OY Fop HARIZIB W T A B2 o T,

41 BHA }O'BHT OIREWMOEREGTHY . 1 HEORBRTHS Z &b, ZEGRE L,
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FoBlEIE, XIREREL 0 BEFEN D70 < REHINE LK) -T2,

HEFLIZ DA HERFRUZ I T 2 R GHEO KB OIREIL, XTREEL VK2 o7,

HEALD GREERL 5 G E TORRTR (ff’ﬁ%b%ﬁwlﬂ@ﬁﬁt%@% ) 1% xREEC
W7o, Fan BIEMIDOIRIR 22 LIBT3 A BT in, 2095 13 PLidst
M CThH o7z, BHHED 2 DL *%5% I BIVTZ,

G B U 7o WA AR AT LI B R0 7o, (R 20)

@ HIESMHHR (v k) (@

Z v b (SD &, HEMES 20 VL/EE) (2 TBHQ % 4BCAT 66 HFEEES G- (0, 0.015,
0.15 X3 0.5%) L. ZEFHaEetEakBngs S S vz,

Fo®iX 2 FES 2 £ TR L7z, Fra REMIZ, ke L CIRINfREL 2 Fe - ST,
Fup VeEMWIE, £ 10 B £ T Fr 2B & AR _m%ém 10 AT, REEM)I LI
TRINEREL 2 5 2 DHE & BRI 2 fket U CH- 2 DREC0T vz, TIREEO RS
K OVHERIZOWTIR, U EERNINERL A 52 780 OO0 0.5%TBHQ ANt
Bha 5.z 7=, % 5 il CIREMIIER L=,

BEMWIOK R A LT (B506% 5 B @ 0.5% % 5HEDHE 1 mwﬁﬂﬁﬁﬁi 1
B, B&5-6 HLRE : BBEGHEORE 1 B R OSHREEOME 1 51]) 23, #HIc L r 8L
IIZ 2 bNiemoTe,

BEMWOBETRIL, 0.5% 4% 58 CRERBHAARH D2l D N B b= LIS, xR
HELFERCh o7z, 0.5% X GHEDOMETIX, RIHEEL 0 E) 7R EIEININHI DA Hd
77

PEE, 2R, IR, AR, —RENIEER, HAEREECSRI ONCE I
T OB DAETFRIZEE G K D EBIT A BN ino T2,

B HHED Fra HEWIORIEVUAEIL, XIREEE Rk CTH o7,

KIFREEIZ BN CTHERINAEN S 0.5%TBHQ WRINAEHZZE T L 7= Fip O B O
HIE, EESIIATEHEC MR LT, BERLE 2 B E TORED o2, AR
REZ L DD THDLAEEMENRH 5D, (B 20)

® HIESMHHAR (v k) b

7w b (F344/N . M 16 VT) (Z TBHQ % 2HcRT 2 @S Fr BB oBEsL +
TIREEREES- (0. 2,500, 5,000, 10,000, 20,000 Xi% 40,000 mg/kg fid£H0, 125,
250, 500, 1,000 X% 2,000 mg/kg AR/ HAHY)) Lz,

20,000mg/kg Bl EF G REDO BB HIPE L7227y > 7=, 10,000 mg/kg SEHA T
B ERECIE, RN, [FREEER, SEREROW S REMWERL OVHE 4 H OB
B GIZ DB IR Do T,

10,000 mg/kg fakEHE GRSV TIROME 4 AAFREHEELR (B% 28 H) O
AEAFERIE, KRR L VK)o T,

5,000 mg/kg FaPEF% GHEZ I T & YL OBERLIRF O AR 3o FRE L VAR o 7223,
B ERZETIE o T,

B B3R U7 I E & 13 W ANERERBR I -, (2R 20)
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@ HRESMHHR (Tv )

7w & (SD A, M 20 DU/ (2 TBHQ 2R 6~16 HIZIEEHKS (0. 0.125,
0.25 X1 0.5%) L. #AwalRn 53 S e, 2l OUER 6~16 H LSO HifH
(I IEARINER R 2 4G U7, AR 20 B EUIBR L7z,

B 5RO TBHQ O 55813 970, 1,880 i 3,600 mg/kg IKHE & 72 > 7273,
R OIREININ N OMBRE R R A B VIR o T, SEIRER, BRI ZEAER K,
WA, RR BB OB TSR, B GHE & SRR & CEWVIEA D)o T2, 2T
DOFECTHRAIZIB WO TR AR QERIDEEDD 2326723, € OBEITR G
X0 HXPREET 2 fEm o 12, ARBRCHVWZ TBHQ OBG-ETIXT v MIEHTE
PERE WV SR vz, (B0 20)

® in vitro DFEEEMEICEET HiAER
BHA =@ (TBHQ KON TBQ) DAL EZRHMETT 5729, MiuksEs
ZRAOCCRERZ M L=, 7 v MRS EERER T, TBQ > TBHQ > BHA ®
JE T 2R M OSPARERE O s ikt U &R O FEEA 27~ L2, TBQ I
b RO ZEMEE R B\ Tl bRV B EIER 27~ L7z, TBHQ OFHE
TEFIZ. BHA X v $500 325, TBQ LV #9772, (B 20)

8. ZMihnEMEAER
(1) Blzxtd % BHA OEEIZET b8k
@ 28 HEEESHMHHER (YHR) <SEFEH ">
~ 7 A (NMRI&, #£10PC) (ZBHA% 28 H B3R 0 #5- (01%1,000 mg/kg A&
AR L, RERE T~ 2ORTE ICHIE ORENL S, Zh
137 v FOIRE LHELIL TV, (BIR60. 61)

@ 2EMEESHHAR (Sy k)

7> & (Wistar &, 5 @iis, & 10 PL/iE) 12 BHA % 2 HFERS (0. 0.25,
0.50, 0.75, 1.0 Xi% 2.0%(0, 125, 250, 375, 500 (% 1,000 mg/kg {AH/ HAH2))
L. #BRDSFE0E S 7=, BHA BEASIMORIREEDITDNT, 2% 5-1E & [AlE 0%t IR
ZAafl 4 H8E (Pair-fed control : flfRBAGEEXFERE) 2% 107, BHA Z&5 L7214,
DNA & OBIZ DNA ICHRVIAEEA-0ICF I P HUERTH S 5-7 ne-2-5
XUy BrdU) %7 v MIERERNRES L, EREZHE L,

TR I DAL, 2%BHA #5REORTE. RE. B O ER R
TN RRE 2 OV BRAG EE X FREE I Z LEN TR RICE < . BIEIZBW TIEHIR
FREHXTIRE X 0 A EISE O, BERINRHREE & 13 B R ZE A BN T2, BIFIC
Mz <, B, IRE. /MEEOYERERR S BHA ORMIEHETEEETRNR ORI
R0IREDZ LAV ST, FEERE TIFOIMAEF > BHA JREIIHRG-E&ITKF LT

2 1 HEORBRTHD ZLinb, BEERLE LT,
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L T\, (B 3)

BN ZERERIEL - fEMERMTIES L, 2% & 5REORTE. RS, /MEL O
GBI AR DI A DT 2 E D, ARBRIZET D5 NOAEL Z Ry
JEE LT 1.0% (500 mg/kg REE/HFHY) &Hlr L7z,

@ 9 XL 27 BMEEEMRE (v )

Z v & (F3445%, HESIL/AEE) ICBHAZ 9327 H MREE#E 5 (0, 0.1, 0.25, 0.5,

1X132%(0. 50 . 125, 2501%1,000 mg/kgA i/ HARY), &kl : o— g0, <L v
FUTKR) Uiz, ¥e5%. BiE ORI LR OHIEZEA L /R Lz, £7-.
A CIRAHR 5-3HEIC L 5 T » b (5~15PL/EE) ISR T 2 O A A E AN
L. Bi'E DR R ORI iASZ ]~ T,

0.25%LL FEGREDIHBIRG- L= v b CIXAERRRA~DEI I S o T,

BRI, 0.5%LL F GRED HABERAMBIEL S, BN A LIV RTH
DA O R E SITTEEKFN TH o712, 2Ly MakHT X 5 2% &% 51ETIE, #55

£9 B IZRITE O/INEHZ IR > CHREED RFTAN AT AE L QU= FLEEZS R, R
RI 722 PR 28I A 72 FLEARIRA S, R N OV WIEDMBIZE STz, 2 < O R mEUE
INIET 72 SEESE CA BT, Kl N E Tl 2MEOREEMIRRE LA b, &5
BRAA27 HAIZ1E, IERIE6HIZIER L TRV . AilE - B S 8L Chie b BE C
bHolz, Ny MiaPHZ L 5 2% 5RO GBI & 27 B #£I1T1E, FdeRIdniE
%8 (pre-fundic region) T LZ8FHITIM L T e, a2 — 1 JlhfikEHT L 2 BHAR
HRECIL, #561627 B B OEFRRIFZAEITHIN L7212 T e h o 7203, Rl %EBT
DOIBEITI2MELL FITHIN L Tz, BifE T, ATk 5 22—l E
U M L 2 BHABRG-OFEITIRER (2f%) Tho7lond, IBREIL=— lhkto
FHNShoTe (a—hfaktafs, Ny Makofs) . <Ly Magh O AR E
IZ L ABHADF B EFR DB HEWIA LIRS T2,

ANS/SRUE, 0.5%LL ERGRACBWCTHIBICIBER DA A BT 2 &b, ARk
BRI DNOAELZ SEHR IR & L C0.25% (125 mg/kgRE/ HARY) &HWrL
7=, (B3, 60, 77)

RN EERESICE - fEFERMFRES L. 0.5%LL B GRECIWCRITE 1@
B DIRE N HITZZ &b ABRIZI 1T D NOAELZ Sl AR E & LT
0.25% (125 mg/kgfRE/ HAEY) &Yl L7z,

@ 4BEEBESHHER (Sv k) <BSEBEHC>
7w b (F344 %, I, 5 VUFD) (2 BHA (R % 4 BEEEEES- (2%(1,000
mg/kg (RE/HAHY)) L. sBR3SEhE Sz,
Z DR, REHINOA E MK T ITEEO A BERHINA A b, RiEB A
# (Oesophageal orifice) {3 DI HE B HEBU I ZEE OIRERN A LT, £,
RIER L ORTE & OB Clt, RO BEINER A B, FRGER TIIERRO

B 1HEORRTHD ZLnb, BEERE LT,
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JREDRA DIz, (B3, 60)

® 4ERHSEMHR (Sv k) <BEEHY>

7w b (F344 %, M5 VU/H#E) 12 BHA % 4 BRI S (0, 0.5, 1 X% 2%(0.
350 . 710 i 1,400 mg/kg AT/ HFEX)) L. BBRSER S -, EBRE T O 24
REHIAMC , BrdU %4553 5720 CREE S =R 7% 7 v MOsE L, #iEIcs
I DAL, DNA ~IRYIAEN- BrdU OiEikziomiic & - Tk L
7., GIE 1 mm %72 0 OMER ORFERAOES () ZaiE 0 3 257 (5
P, AL, BTSECEE) 2o THIE L,

ZORER, BTE BT DRI ORUL UK & &0 F BAKAFAI NI O RS
WEROABERNBHR SN, (B 3)

® 10:BEBREEHHER (Sv ) <BSBEH®>

F v~ GRkE. MR OVEECREE) 12 BHA % 10 #RRER S (0 XiZ 500~600
mg/kg (KE/H(LDso @ 1/5 SAH2)) L. kB2t Sz,

ZORER, BEREDIK TRA LI, MR, 15 T7—8, ~AF o2 —Ek
Va2 =27 T —EDOIEEDOIK TR DAV, xR & iz U<, g U S HEE
BORDNH LT, IFEOERI I DIV - To, KR O E O/ R A T
%, BEGICEEE LI2 BN A o Tz, (SR 26)

@ 3HhAMEEEMRR (Sv k) <SFEH>

7w b (SD %, HE30UE) |2 BHA % 3 7 HEREEHES (1%) L., RBFEhE S
Mz, BEGHETIRITIE, B0 66%|ZHIE OIBERRAS, 26%IZFLIANENS, 6%IZ73 A
DIBIT, BHHETIE, 157672 DNA &A% LTV D RIS OB O SR Toc HaRE
D11 ELUL ETH- T,

FIORERIZIB W CBHAZ SRR D3R5 Lz & 2 A, REHR G L0 G0N
FEETHY . DADEERE OG- TIT12/18FIC, 1BEAHR 5 TIZ2/2062 2 BT,
(Z860)

3 AREEEMHER (Sv b, FHIUR) <SEEHY>
7 v b (Wistar 52, 10 VS, Ao 2/3 2500085 (2 BHA 2R 5 (2%)
L7c& 24, AIEOREBIIAEICEET LI, AT 8 D2HRIZHIH TH LI
7o REEEENIIHN XA S 72Dy > T, B8R %Z L TN WE ORI Tl —
B CITERD I DT DI T - T23, O IR % Jhi L 7= B ORiTE Tl
TR A DAL, AR IAATIEE L, BE LI/NERA bz, 7z, 10 fi

U RERDOFEHIN AR Z b, BEGEE LT,

45 REROFEHINRHR Z b, BEGEE LT,

16 1 FHEOHBRTHD Z b, BEGEE LT,

47 B IR OIBR L =B T b . — 7Bt e e b5 Z Lt BEERIE L
7=
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A TITERRN A B, BRERRALZ D S A b7z, S 62, By
THRADBHZBINT, DSAFIIIZITIS | RN O R D EUG NI HITZDS, b
XE-o 7,

e e OHBRRAR ~D 1 A DI b 2 BT, BERIERCRMIE, U v Bk O~ 7 v
7 57—V ORI A~ DR S b, MOETOREIXEE ThoT-, (B
60)

O 24 BREEEMRE (v ) <SEFEHR®>

7 v b (F3445%, KE10UL) ([CBHAZ 24BMIIEEE S (2%, ~ L MK L7,
F72. BT v b (F3445%, HE200L) (22438 MIBHAIREEAIEL & FGEE L, = D% BHA
SN2 T2 FGEE L. BHAIX K 822 L D W EBDHEKEZ T,

20 AR GHEORTE Tld, FEOIENRA LI, FRIIRE & ORIV TR
EThoT,

L L7e 5, BHAD2430 B8 54% 2 72 M IR L 2 F68E L 7= 8 Clasist
AT T < BEDIREN A BT,

24 GEEORTE I, WM OFLEAES A D iz, b DZ(kicix, &H
J& bRz D 5 K ONEVE C OEFENE QNS IS KR O 5 ~OHE5EIC L 5 _ERHID
RN BTz, KEEEEATE & ORI TR IR EDORIE & 2~ BT,

B G-2H&T L8 Tl IR OFLEANEI 352 H S Loy, BSEMiao 5
HEFHI X R 5B CTHlE L T e, B L7280 5 H36ICHLEAEN A b illz, =
OFECRIE, LD BIER N O AT A IR0 -T-,  (ZHE60)

32 B ESHHER (v b)) <SFEHY>

7 v b (Wistar . # 10 VE/#E) (2 BHA (ByR) % 32 HMRATHS (1 XX 2%)
L. RBR2NSEhE S A7,

BHA 4% G5HAREHNINH OZ N, BERE CRE ER OIEE R VR FZ
FLEAREDS A B ATz,

2% % GHECHLIIEEIL, RBiE OKREDICHA DN, D OFZEITHERT
KAt TH o7z, RENZIE, BIEE LD WAL H O, AEERECIE, FLEiED
SEAEBEEIY 100% CTh o7, FLEEIERZA T 4 B GEABEE 20%) TR M~ T
TR LT,

1% 5RETIE. ATBICHE —UIEEOR Y —FEIEEN 2 i, FLEEE DR A4
FE1340% TH - T,

PERYE DR GEEOIRE X3+ BT AIT A L o7z, (ZH60)

@ 1~4BFEESHEEHAR (NLAREZ—) <BSEEH ">

® 1 HEOWRTHD Z Linb, ZEERE LT,

49 TRERO I BEDMREA~OUIRE TRUR S TR Y | E 1kg %4729 © BHA #HES A TH S 2
Erh, ZERERE LTz,

50 REROFEMNATATHY . LHBROMRRTH L ZLh b, BEGEL LT,
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INDAL— (YT =T IUEAR) (2 BHA (2-BHA, 3-BHA X3
F55 BHA(3B-BHA 98%, 2-BHA2%)) % 1~4 HEAHRS (0 XX 1%) Lzt
4. 3-BHA K UMLER BHA B 5-EEORTE RO, 2-BHA BEGEEL 0 it
fTLCRY, EECTH-T-, (B 61)

@ 16 BREERESHHAER \LARE—) <BEEH>

INDAZ— ()T ra—)7 w7, 1 26~32 IU/EE) 12 2-BHA, 3-BHA
ITHFESR BHA % 16 RS (1%(1,200 mgrkg ARE/HARY)) L., slBaisE
it <A77,

FehBAtAR 1 B~16 #1% (7R 12 3 VLT SfFAIMREBE L A — N T U4 T
7 4 — R LT,

2-BHA HGHETIE, &5 4 BHEUAERTE IR EE O 2+ i, &5 16 1
BITIRBEE L 720 | AFAES A DT,

3-BHA K UMIFEH BHA #GHETIL, #5 1 ELARERTE R BRI A DAL,
5 4 BRI BEE L 70D | EALIRERZAR TR Lo, FLEEEITR G 16 %I
HHEE LI o7, 2-BHA, 3-BHA LU BHA OV b ifEak &k OFLEAE %
ST 528, 3-BHA KUK BHA 12 X 22T b ondh v . -4
FE BHA OEEEIEITIEE LT3BHAWC L2 LD TH-7-, (B 3)

@ 20 AEFSEHRE (\NLRY—) <BEEH >
INBAL— (FFEAREH, 1500) |[CBHAZ20MREER S (1%) Liz, =D H H3
VEI TSRS T 2 v 2R LT,
BHAB SR AREEIMOME N STz, ARDr T F ARWE &t - 7-RiE L
FE DRE DI 6 40Tz, 2B CHEE DT 2 H i1, 60%IZ EIZFLEAEOHRZEL H A5
ATz, Bi'E ORGSR REM OIRTE Th o 72, MOE TIIZUITA B 72 )
ol  (BH60)

5~7 BERGEMEER (TUF) <SEEH®>
UHX (ma—U—T FEEM, ML OVEEAR) (2 BHA % 5~7 HHFRH]
PR (1gMyH) L. B FEh S vz,
Na OSRHFPEMAS 10 £512, K OPEIDS 20%I800 L7z, MlaSNEOBEFEO T XL
- T Na JREOF LWEA(LABisnTz, H56h 6 RZICHE K 355/
FIETART U B O KRR T U, Na REEIE ER- Uiz, D5 K T Na
REOZEAIL, BRIV EE Y, ZOREITEE Th 72, BHA TEIEICE
ERCE UTCRIREMED o 1o, B BB CIIERIRF O Z 3 72 H AL, Na KO K DFE
RKEBE LTV AT v ORPPEMOBINA R bz, (S 26, 78)

51 1 HEOFRBRTHHZ b, BEGEE L,
52 1 HEORBRTHLHZ LD, BEGEE LT,
5 1 HEORBRTHALZ b, 2EEEE L
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@ 28 HRERE5HEMRER (BILEY b)) <BEEHY>
E/LEy b (SRR, MR OVEECARRA) (2 BHA % 28 HiEshA#5 (0 X
1,000 mg/kg AE/H) L7=& 2 A, BICHIBRZELIZA LN oT2, (B 61)

85 AR5 HMHHER (L) <SEEH*>

P (=AW, i FEEE) < BHA 2 1 W 5 AT 4 BRESRHIRE 0 #%
5 (0. 125 X% 500 mg/kg AR/ H, = — Mg L. £oO®kEGEZ 7L
TRF 85 HIFRG- L ¢, B EE s hiz,

ZOFER, —ARIE K QMM AL FAR A 23\ TR GBI L 7= 283 A b
T BT L S B D AVR Do T, 5T BRI L 7R B AR PRI L S A DAL 7R
7357z, 500 mg/kg AR/ H B G5EHCBUWTRIERAE O R R O SLESHIE D4y
SRS (mitoticindex) OFEZR FFH (1.9%) NALI-, B THESIZIE,
BEHREZB W THIBROMRTE &SI L7z (125 KOV 500 mg/kg (AH/ H ¢ 56T N
ICHHREET 2.64 £ 0.26%., 2.89+0.39%. 2.19+0.11%), (B 3)

(2) S5y FORIBICxT % BHA OEZE0ELE IR 58k
@D 1. 2 X(F4BRBEEEERAR (Sv b)) <SEBEH >

Z v~ (Wistar Han/BGA., HERE) (2 BHA % 1. 2 XU 4 BHERAE#RS (2%) L

Too RHPEEEIZIZ, FGRE L [FIED BHA SEINfaE 2 52 77,
1 BB GEE T, BB RS C R O EE ONZHIREE Ok M OSE A WIE Fx 5
iz, 2 OV 4 B GRETIE, SR ONEAUAE O EREREA3E L7243, fopr A
IFIREE T o7, WL, B OERTE Uz, BHA IR 2 (5 E1 5 4
i F’aﬁ@lil@:ﬂ;ﬁﬁa% 7% & 1AM SR CHR DT B OB K O E ORI X
TR L, BRI T I < DR R s M OV & M o 4 Hep:

4!:73%L LNTE T ThoTz,

2 KON 4 B G CTA O RERIL, 4 O EE IR CH I EE LT,

BOFER BT, T b () ICBHA & 1, 2. 4. 8, 16 X% 32 HE5fiie
N5 (1 ghkg (RE/H, HAEAIMAR) Li-, AiEOZE, FICER% L 0 EAr
THA U7,

1 B ORTE ICBEDOIE, e ERHREK OVE RO ZLOHENINA I BTz,
2 H MBSO BT O & UG8 A LIEE QNS SR 3D 5 2372 B8N
I,

4 KO8 HREIH G- T, EROBIAITE Lo 7223, 4 HIE#E G- CTH B 2NMIHN
L W AR 2IT 8 AR G- Tl e e o Tue,

16 X% 32 HFEE-CIL, A OBAEIRZIEEE L T\ Lo IcAH bz, (&

3 RROFEMNAHTH D Z &m b, ZEEEE LT,
55 PERIE OG5 1IEMIC 5 A Th-7=Z &inb, BEER L L,
56 1 HEOHBR THL Z Linb, BEERLE LT,
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H61)

@ 90 BEEESEHERER (v )
1#BrE LT, 7> b (Wistar &, HEFER 10 PU/EE) (2 BHA (#&) % 90
H Fﬁﬁ?méﬁ&“ff (0. 0.125, 0.5 X :t 2%(0, #962.5, 250 i 1,000 mg/kg AE/ HAH
én 57)) L77o 2% 5HEDRIH SN E LT, FEE O ER B E &
Z ﬂﬁﬂlﬁi&@ﬁﬁ:fm@%@ﬁ/ﬁm:& DIz, 0.6%BEGHETIE, 2% GHET L
Eﬁﬁﬁ’ﬂiﬁﬁ)otﬁi\ ZIHDIFENRHZE B, 0.126% K GHETH, BERAE L L
THLBNT,

BlORE (Wistar &, M 5 P8) (2 BHA % 90 HREFEEERE (2%) L., =Dtk
4 B OEEIA 2 5% 00 7=, [EHEHRA I, BiE B 2 e L OS2 Ot
R R BT,

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

(0.025, 0.125 X% 2% 12.5, 62.5 XIE 1,000 mg/kg AHE/ HFHY), AEAMIC
AR Uiz, BEGBHLA 90 HIRIZEHRE 10 IR A L, 780 OB XeiEaER G
L. 4 3 8 EBOEHEHIM 23R 7=, 2% & GREDOFT AR, B 5 0728 AL,
W2 3 B FLERREIE R 2 B T=, fidafE> BHA %:ﬁﬁb\tuit%ﬁ ZxF LT, ArkBR
DOIFEIIE TR RE SN TV, 0.125%LL FHGRATIT. ATEIORE LA b7
Mo,

[EERRERCIE, 4 BB OEHEHIRIRIC 2%55REOME 1/10 5 R BRI 8 O
MRS DAL, 8 M DRIE AR 2 I TMERES: 1 BN RIEEDIRE R I DT,

ZNHOFRBEONT OB T Y, BB TR LN DT,

JECFA %, AR 1T MR (Level causing no toxicological effect) %
0.125% (62.5 mg/kg {RE/H) E KT L7=,

ANS 7 CpUE, 1 RBRICE W Tid BHA 28GR ORTE R OB 2 S 3L
= ED, F1RERIZET 5 LOEL % 62.5 mglkg (K&E/H S W L7=, F7=. &%
2 BRI\ TR 2% BE G A RT EAIEOBIE RN 22 DT Z D | 3 2 3lBRicEs
I7 5 NOAEL % 62.5 mg/kg {KE Ll L7, (ZH 3, 61, 79)

B ERENEE - fEMEE AT, 5 1 BRIV T BHA 2851 ORH]
BRI BT Z &G 5B 1 RBRICE T 5 LOAEL %49 62.5 mg/kg &
Y/ H L L7z, 5 2 BBRICIEBWLTIE, 2% 5 HEDO T E R B RS Ix H T &
EG, 2 RBRICEIT D NOAEL %) 62.5 mglkg R/ H & L7z,

@ 13 AMIRSHEHHE (Svbh) ) <SEEH B>
Z v b (F344 3%, . VEBCARBH) 12 BHA % 13 RIS (0. 0.1, 0.25. 0.5
X 2%, By AREED L7z,

57 PR 3| CEiH SN CWAIRE 1 kg 24720 OHE

RO BB~ ORI TRidl S TR D . AH 1kg 4729 @ BHA EIEN T TH S

ihh, ZEERE LT
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2% B HHETIX, 1 FDOBGHER ORIIREE L 0 BT &N O ER &N D72 < &R
B TIRHCIE 2% 8% 5RO 2Bl BRI MM ZE (b3 2 DTz, 3H BT Vv o
WERROBINNN R AFETH B, NOEL 1L 0.25% CTdh > 7=, 2% 5RED I H
(AR PRI LD I BT,

P25 13 HR%IC BHA 2R3E L, SRINAE 2 /G925 & R 2K T
L. 1 MRS GRE L SRR o 72, BIRIEEO 9 HEERGER£IC
I3, 2% G HEOEOIREEIT, T EFICR T2, (B 61)

@ 13 EFESEHHER (Tv k) O

7w b (F344%., MHESVL/EE) (CBHA (MpR) Z13MRNEEEE S (0. 0.1, 0.25,
0.5X132%(0. 50. 125, 250%1%1,000 mg/kgki/HAHY)) L7,

2% GHEZIVN T, 2 LUMEEISIN A DI, £, REGHORTE EZ
(ZHETEME AL S IR AL, Z S OB CIIR R OB K OSSR 5 ~0
H#45H (downward proliferation) 237 5 iv7-, fA{VIEIZIN A T, BERFLEA (papillae)
KO LR (rete pegs) DR L AL, BiEOBEIZER CTh-olz, R
1%, 0.5% K GHEZIBUNTIIBE-BIAE9 H £ IZIF2.6M51C, 2% & G-IV TR 56
1E91 HAZITIE5.3(512 7 o 7=, BEGHET 1THEIICIE, g o2&k 5802\ T
X IEF IR S 7203, MERAORIEIL L D AR T, BE5K TOREKZICBWTHE
gBLXnl-,

BRoBEHRERERE LT, 7 v MCOBHAZ 3 ARG (2%) L. ZTO%HM
fAkt 21203 #5., XIZ@BHAZ 6 HIRER S (2%) L. &O%IEMERE 297 H
BH LT, BiEZHRAE Lz, m&EGEEORTE IR IZFEER T, 6028 BeGaf
IZ RO T HMEN DA BN, L, 2%BHAZ 120 H # 5 L7-141230H 5
R 255 L7127 v Fo2fliE, AiEICR¥E LEERA DI, EOMOBMIIZIX,
TR TCORSND L9, mVHETER O IR A b ivTe,  (ZR60)

ANS/ UL, 0.6% L BB GHECRIB BN A b= 2 Enh . ARBRIZE
1T 5NOAELZ falHRIIEFE & L C0.256% (125 mg/kgRE/HFHY) Sl L7z, (&
FE3)

RN ZEZESNE - GIRFERPIHAES T, 0.5%LL EREGHE Tl A b
ZEmn, ARBRIZE T HDNOAEL% 125 mg/kgRE/H &K L7-,

® 6, 12XIE 15 MARBREEHHER (S k) <SEEH >
T b GR#E PERI K OVEECRIA) 1< BHA % 6. 12 XU 15 72 H MiBEER 5 (2%,
WACATMCIRIR) LTz, 0%, 2 UL 7 22 H MO EHEIR &2 5% 0 728 & 5T 72 EE
BRRE LT,
Rk AR X, P O BE, SESRIC T 2 KRB ORTE RO E IO
(ZAEB D ERAT ORTE R OWRE SR LT L7, K@ A IE SIS A e
INTRBIVIZDS, FRTES RO A BT,

9 1 HEORRTHD ZLnb, BEERLE LT,
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12 7 H B E-ClE, 3/10 BIORTE KR R IR FBMERIZAA A B, 4/10 B
BRI B IR R BRI DAL, JRAED X A 7" EFREEIX, BiiH OH72 58I
BWTHFEEETH ST,

12 22 H M OEEAZIZ 2 D HEOEHESIM AT 7256, KEEOWRAIXIZIZTESE
(ZVHI LTens, BBl OifHE 0 B O I355% 7 LT,

15 MHMOBEG#%IC 7 A OEHEIAR 255 755G, AR/ iEERk, LI,
PR OMR BRI (RS Tl BRI E TIE L TV Te,) &
ST-RTE OB LIXTIEZRITHE L, (B 61)

(3) Blzxtd % TBHQ DE2E(-HT ER
® 4:BEMKESHEHE (v )
Z v b Gat. MERIROVCHECRA) (2 TBHQ % B UIRTE O BA T 1 E—H
—WE T D HiAEEE Na OFUKE G L AGHE T, 4 BRENRRE 2%) L7,
TBHQ B GHECIE, 71 OREEEE & O R OREDO JRE 3 2 H v,
TBHQ & difiElE Na O[RIRHR 54T, ATRRSIEOE S 1%, TBHQ B, Al Na
BT FREED 10 F52L BITHEIN U7z, BRE LK OMRIEIC S OXEEO AR N 4 5
7= REIEOIEELC BE9 % 5225 % BrdU OEGRROBNN AL > Tz, (B 10)

@ 20 BREEEMRAR (\LRE—)
INBAE— (SWFE, PERI R OVEECAREH) 12 TBHQ % 20 HAFREEER S (0.5%) L
77
ZOfEF, TBHQ %52 X HR1H. BE KOOI 1T 28R ZEE R 22
FECT, BRE LRIV CTESRR OB A b2 n-oTz, (B 10)

(4) FEMNAMEICBET IR ITHNHEH
BEENODFEIN ANV S DFEIN AN KT D BHA KO TBHQ OfetEEH S 40
TER & ZN 23 32 KOV 33 IR LT,
BHA &N TBHQ & $12, (REIIHEVER 2RI bR ch o 72,

7 32 BHA DOFEDS ANET 3 DAt ST EH]

W | s A BHA 05 ;%i wr | zm
~ 7 A | R_UV@UE LR | JREE& 5 (0.03, 0.06 | BiEEE il 67
(ICR/Ha | ##¢0(1 mg/lt/al, | mmol/g fikh)
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%\M)

b2 5015 I B 53)

(P58 HRlH B ek
5.3 HEE0)a

~ A AFNT I AK 7 | 2 BB 5300, | FE-HK bE 67
(CF1 —/VHRR < 2[5 | 1,000, 8,000, 6,000 g G m T g
S, ) TFESR(4 BN ppm) o P A
(7 P
RSB R,
7 v b NAFN-N-=| | 32 HREEEER50.5%) | AiE L O | et 65
(F344 %, | B-N= bV 77 | 5 1 @RE% D) HONA G2
i3] = (MNNG) : B )
[B] 58 ) # 0 # 5
(150 mg/kg A H)
7 v M NAFL=o V| 32 ALREREG2%) | BiEOHE 1tk
(FZHA| 7T WMMNU) : JE | GikBe55%00)r fE, NA (FLEANE,
)] e 520 mg/kg D3A)
(REE, 2/, 408
i)
Z v b | MNU : 4805 | 32 EREEEERE502%) | fiEONA | et 61
(% # AR (Be5-1%)a K OVFLEANE
fH) JEEf D FLEE 1l
JilE, FLERIR
R OB
Iy, D9
7 v M| 1,22VAF e RT | 36 HENREER:5(0.56%) | fElE A 7 VD 65
(F3445%, | V> (DMH) : K F | Uefede 5 1 BR%
1) ¥ 5.(20 mgkg K| H)a
., 1[E68E, 4 )
7 v b| NZFL-Nt RFo | 29 HERARS5(2%) | AFlEoi@e | 65
(F344 %, | ¥ v =F = hm | Gz 1 @D | k. IR | GEERRD
1) V7 2 AEHEN) : | H)a DA o OV
2 # K & 5 HRa2s A)
0.1%)
J v M| N7 F-N@4- b | 3HERENRAT5(2%) JERE DM figstk 65
(F344%. | Raxo 7F )= | ki 544)a fk, FLEA (FLEANE,
1) =T S JE, 23A DA
(BBN) : 4 EF#K
$:540.05%)
BBN : 2 Aok | 22 MR 505, | BEBEOEE 1l
#:5(0.05%) 1. 2%) k., FLEA GiEZER)
(&b 5-44)a fE, 2SA
7w bk MNU : fEENES- | 32 TRNRATE 5(2%) | Bt figtk
GREEAR | (20 mglkg (RHE, 2 | (R 5% D)e f%, FLEA GEERK.
)] (a1, 4 FHE) fE, NA FLEANE)
Z v b | BBN : 4 B8RS | 32 BRNEEER52%) | B A 1l 61
(% A (R Gt 5)a FLEEME, FL
fH) SRR ST AE
HitsE R
Z v M| 7,12-V A F | 33 HENREEF5(1%) | FLIREE i) 65
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[E1AA, 4 )

(SD %. | X@7 > rFt | (5 1EEE%)G)
i) (DMBA) : 5@fil#& A
#50.25 mg/kg &
)
Z v b | EHEN: 2 #REfOK | 29 BEEREER 5(2%) | B Ik o R | 2L 65
(F344 %, | #50.1%) (Fetafe 54% 1 @D | B, IRA
1) 5)a
7 v b | MNU : fEeN# 5 | 32 BRIREER502%) | HIRIROMR | 271 65
(% # A | (20 mgkg A8, 2 | (Ri&BeG5%0 D)2 JiE, AN A

a @ BB ANME OB G625 BHA OG5
b : DEN #5-0 3 HEZIZUER LT,
¢ : R GST BotE Db
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# 33 TBHQ DIEDS ANET 9 D A S Imii

B9 | ESAMWE | TBHQORS e T
7w b DMBA : #@filfe 0 | 51 @ [ R 65 & 5 | FUIRES Ehil 20
(SD %, | #%5(50 mgkg & | (0.8%)

I 20 T/ | E/H) (5 1A% D) | BERORT | R L
) H O
7wk UAF =Y | SRR 525, JFHIfREESE Pl 20
(SD %, | 7 o (HiaHR 75, 225 mg/kg {AH)
10 PL/RY) | Na(125 mglkg & | (&5E %)
F)EIAFAT I
>(1,000 mg/kg A&
o) Z SRS 4
5)
7w b BBN : 4 0K | 36 R 5-(2%) | Bt FLEE fiEite 10, 20
(F344/Du | $15-0.05%) (B H1%)a R
Irj &, M MEEZAK,
20 PL/EF) BEREAS A | B L
VX FLEANE
Z v | BBN:4@EF&OKEE | 32 8 [ I8 €5 & 5 | BEbcoFLEE 1t 10, 20
(F344 5%, | 5(0.05%) (TBHQ Xt 0.8%. | HEXIEASE
1 20 pY/ BHA ¥ BHT & | 8k
" B T4 0.4%) WA X | BB L
(Be-) | FLIFE
Z b | MNNG : H[R[H[A] | 36 @B S1%) | B A i) 20
(F344 5%, | &R 0 #5100 | ikt 53 HiEH)2
1t 20 PT/ | mg/kg {AH)
)
EHEN : Hila]Hi[A]
SRR 1 % 5-(750
mg/kg {KHE)
NAF LR D)L
—haYTI:2
[\ 2 T # 5 (0.5
mg/kg AH)
DMH : 4 [F[f7 ¥
E*)(‘m mglkg fh/ ERORNIE |
TR &
OV
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EROFe b L Rk BIEDFLIH fiese

2. NUT T = RS
ka7 IvE 4 KRR &
U AR $ 5 UNFLEANE,
01% L., =Dk i OFLIE
MNEZ(©2-E Fa¥x i

)= a
V7 I % 2
K 5(0.1%)

a 1 BN AME ORI 5 BHA O]

(5) BRFERVECTREICET MR

BHA O 5#DO~ DU AXITT v NOMIEIZBNT, JVEFF-S- 8T AT
=7—8, TARFV e RT—B, IT73—-OAF NV ENT AT =T —BEDE
FIEED LR L W T BEEFENE LT E WO HAR D D, (B 3, 26, 61, 67)

F72.TBHQ IZOW T b [FERICEER FHEORE N H Y (2R 20) .BHA K (X TBHQ

DEERTHED A T = X LNIOWTIR, s bR O Ll & 2 Pl LAIG Z i
51| (Antioxidant Responsive Element (ARE)) ~D#5E[K7- Nrf2 (Nuclear factor
erythroid 2 related factor 2) DfEG &I L7zBIn T ORREAEEIC L 5 ST
Wb, (2R3, 80) TBHQ (2B L TiX. invivo i in vitro DR CTHEMERILK
FZHIR (AhR) 2N LR (FhZ n—2bpdb0, INVAF A LS F T AT =
F—¥, UDP-Z/ Vit ho A7 =7 —85%) OFENL LN (BR 20,
81) 73, TBHQ DOEEEFHEIZ AhR (IG5 L T ian e omiEdbH 5, (B 20)

(6) HMfe=ICREY %R
BHA DA DWW TEEORBRN B S T D (R 34), T b ORER)
5. BHA i3zt A L. X b= B U 7EVEORE M OVEVEESE TR O EA T
RERLEZ DN, (B 3)
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# 34 BHA OififazzrElz B4 5 ik

‘;,’;i”: R L= e
BHA | © AR Tk Ui e Cal e s S W

(BErma, o2 F
YA AT VA B BE
i)

HHREZHMEFRF L CW D7 7 F 7 YA N CIERIC TR IS
THoT,

BHA

b~ HCERME A s R
(U937)

BHA £ 0.75 mM CifamttEzifs L., A/ S—ED
TEEAL, BORENR OW b, X hay KU 7 OffEHE
. I hay RU 7 ORBEMOE TN X 7 LAY —A
HALCOUMZAG R L= 2 LD, b MEEERM: A Myl
(U937 DHIRIFEIL T R b—3 ZFRBRICREHE LT 5 L HE

g

7180

BHA

VLB (Vero
)

fEHED BHA T b= R 7HRED 24 L, BHA 2
BN R4z T, VY —A, 2 har RUTEN
HIRBAS(T 7 F o7 4 T A NOBEEE A tEoT-0 T
B b= AOFHEIHAT U CHIFBERE D A n] i 70 5
KB E N2 &5, BHA OHEKIEEDOVEHILH
JagEEEH CTH D . - oRBEEEIEIIHIEH O L 9 Th-o
77

BHA,
TBHQ.
BHA-
OH.

7 v MATHIRE

FFEURAFHINSHIIRAE DS A D T2, 2 by KU 7 ORERAN
#1232 5 407-(BHA-OH (23T b BEZE 72 FELANHI A
BlELENT)Z LD, IO RSB/ ) L& 2
I,

BHA.
BHT

b NREBEERYE A i
(HL-60).
[N = AR A S )
(HSC-2)

BHA Bl & O BHT & OOFFIZ & - TRlla 03780 B
AL, BHT & OO TIX X 0 BE TH -7z, FEROMERIN,
X7 VA Y — A DNA WL, ~ 2 o A—rS—FF%
R A LHZ—E mRNA BEATIE N A —E 3, 8
KON 9 {EHALTHIRD B, ARV BHA 1T
BHT & OOHIC & - THllaEE L O A h—3 AFH3EK
FE L TR OB MERZ R T 5 Z LR ST,
EF 513, BHA O BHT OPEHIC L %50V HlfuEErE &
TR =2 203X BHA 72 /%7000
BHT X% BHT 7 = / %3 L5 P AVOMESEMIC R
T2 SOGH N K 2 ATREMER B D LIk _TuD,

BHA

BHA OiEMFRFEFEEEEIEIC ST, 1929 #iliod < k
R 7 EARERERE G RIEE DO E S L VY
Rx 7T —BIEE O ERIGIC X > TR 7R,
BHA | JEMREFEAER 2oL L HIcI = R
T EBFAREREFEEAER 1 OIEMIHEER N R~
T—BIEHOERE G T D2 b, Mgt E 75
JRREMEA VR ST,

(7) AZHEAERICET SHR

BHA ONWFRERNCET 28R %253 35 (R LT=, In vitro TlX, = A+ X
HNERXIIHLT v FaZ AERNRA LIV, in vivo DR TIIhi= A b a7 Ak
HBH BT,

69




# 35 BHA OWNWHEIER

FEH L7z
El7Es

EES

vItro

= N A
Ao R
fied

(MCF-7)

L, 17p-=A T VA —/U(E) T BHA (25> THIEL
7o BOHIIEEESE 2 R 9 IREIZZ 240 30 pmol/L &Y 50
umol/L T o7z, BHA OIEH DR (Be 23R fHMAaEsHE A 7~
FIRE A BHA OFREEChR L7=E15(%)1E, 0.00006% THh 7=,
BHA O KHIHFEOREE T, E2 D 66.8% CTéh-7-, TBHQ
TG L7272,

F 72, E2(100 pmol/L) & [FlEkIZ, BHAGBGO pumol/L)ixt h= & K
07 /R o (BRO) K ONT 07 AT 0 L KB DO FEEL
mAENEIURT RO ER S W7,

b AL
AUH K
Ji
(MCF-
7)a

T A b a7 U RRORBEEESEER 2R Lz,

E2 &Y BHA O RKMIaEEGE %2~ EIX, £ 30
pmol/L & O'50 pmol/L TH 7=, BHA OIEH DE X (B2 A3
IR EEHE 2 9 YR 2 BHA O TR L7=E15 (%) 1%,
0.00006% CT& > 7=, BHA O KEFHFEE OFIGIE, B2 D 30%
ThH-oT,

3. 83.

85

b MRS
IR A EH
ke AE R
(FA #2 %
t k PC-
3)

S5k Rar X hAFmy (50 pmol/L) (ZXLB7 v K
L7 2 —iEMHARICx LT BHA 13455 ERZ R LT, 50%%h
RIEE(ECs0)1E 7.6 umol/L TH -7z,

b~ ER
UESES
FHpE(U2-
OS)P

ERo X OVERB (Zxf L= A b v 7 U RER 2R Lis,

BHA @ ERa U ERB (ZkF3 2 He/ MR T 5.9 KUY 8.4
pmol/L, T -~7=, Bz TiZ 0.3x10¢ K T* 6.6x106 pmol/L T
o7, B OfEIZxT % BHA O%flite%k(Ee © ECwo 2 BHA
@ ECro TH L7281 ERa T 5.2x10% . ERB T 7.7xX107 T
Bolz, Fiz, BHA & E2 DFFAE F(ERo T 5pmol/L, ERB T
100 pmol/L) Cix. BHA OIERIFAINITH - 7=,

83, 87

= e 2V
AuH KA
e
(MDA-
kb2)e

0.3~300 pumol/L DHFIPAIZEBNT, 7> R AEHZRE 7R
Molz, bk Fas 2 27 1y (1000 pmol/L) DIF(E R
TITEEERAFEOHT v Fa 7 U AER A2 LT, 50%PH S
(ICs0)1% 172.583.48mM (P-4 HAZHER L) Th > 72,

84

in
VIVO

< 7 R
(CD-1
i3]

[#5]
18 HMIXIE 3 MR 50.75% () 1,125 mg/ke A=/ HHH
)

(551
SHEREIZE T I 7y —AZi D B A=A ha v
DT NI v A EDER LT,
BHA18 HGHZDOTA N T VA — /L AT A ks a > OlgpE
WA X 2 i B OV IR EE DS 80~60%(K F L7e, F7z,
E; KO 2 b v ORI & 5 3H % T2 2> D15 DNA
DY IAB A HE LT,

[#5]
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(SD &, | (=R ba 7 AEH) KplclElz 3 BRI M50, 100, 250
REEME | ST 500 mglkg RE/H ., +E2)

LOES | (T RaZ ARH) E89E 10 B R 0 #5050, 100, 250 X
1) 1% 500 mg/kg (KE/H, =72 h AT 0270 BT AT L)

(5%
(=2 bl AEH) BHA BFGHET 15 Ot & OFH S
DIETFAZ BV, Be ORFHIT 2 75 K OWEE B O]

N7,
(7> a7 AR FEEFRR BT L
7 v | [#&5] 83

(SD %, | IHRRAT~NE AR L OVEEMW A 13 W78 5 £ Coilitt &
BHERE) 5.0, 10, 100 X% 500 mg/kg AT/ H)

(5% ]

100 mg/kg AE/ H LA EFEGREOHECH K ONREM) Tiig o 2

NAT B OB BB, FIFEOREGEEN) Ciinig+H 7 = %
PR DD BRI,
500 mg/kg (REE/ H B GEEOMECREM) CliEH =2 L AT v —/L
BED A EOT a3 UREDIK TRA LI,

100 mg/kg (RHE/ H DL HR GHECRE, RN OMEAIRISZ AR B
W ONT i, B S ORI AR O B EIINN A BT,
500 mg/kg RHE/ H B GRECBIEMI B OIK T, WE otk
RS (PR 10 M OVEL R o) ODIBAE, & A A D Al QN
F-OEEE L KR E SO TFRA LI,
a:TA S ORI EZIT OV T 2T —BRE T EAEA
b : ER&FEDON V7 = T —Eil5 - & O ERa 3T ERB BILE{E 728 A
¢ ARKIFEEDNL Y 7 = F—BEIETFAEA

(8) RERIEADZE

BHA (2B L T in vitro TR O Z IS E 2 i UL 7T = vigs 7 7 — Bk
RERHEIC K » THRIBINVE 235 Z EndtE S Tn b, (BE 26, 61)

7. TBHQ I25\ Tl invivo Dtk (=7 2) Tid. TBHQ O 5H#I
FHIRES 8 [R1-DEEE DN, MEIEEHRATE MR Fe il A I L7 SRR OB REE
DEEE DHAINK Y NK SO DB I: ST, TS DA DR
I%. TBHQ #&5C X 2P EIS B 2 bivlz, (B 10)

9. EMZHITZHER
(1) BEYEICBET 2R
S 3 K26 12, WHUEICE L CEEORBRAGTH SN TV D, TNHDH b1
7B A LU N IR L=, (B3, 26)
D OB R D, BHA O DERDNEUEIZB G- L T E 5 W7
el ZAF DAL TR,

132 4 Z2XRIC, EHERY 7 AR 0RO e S, BHE (1 mg
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BHA % O'BHT) &OVSAE (50 mg BHA % ONBHT) 235 (B 7+k/L) Shi-,
D OBEMISIWY OFBEL & FERITIFEREMES RN E S e o7, (BE3)

112 NO#f#i s (consecutive patients) (Z-OUNTC, P& B IZR LT BHA
K OVBHT O3y Fillih (2%, 71V AR NFHES iz, 240 FLEWIZE
MTHY . 140 BHA O, Bl 1473 BHT ORI TH -T2, BIB1RRE %
T TWHEFED S S 2 A%, Hil AN OB FOBEUCIIIEIER Th > 7223,
f#H 5 i 10 mg BHA OfR O 5- 21T > T2BRICIXBZ OF 2 = Lz, At 83
NGB E IOV T, BHA O BHT % 7 /L 2—/ U %R CIafit L=z
Fhifi LA R, 2 ToRBRIcBWTEEThH T, (B 26)

(2) BAAICET 2EFRIFR
BHA O&W I UT-fEEE ERAZIE Y A7 OB 147 o2 ak— NFSE)
BTN bR,
ARFFRIZBNT, BRATIEY 27 L HEORFEHKD BHA EEE OMICHE
ZRBEMEI I RV SN2 o T, (PR 3)
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. EFREEIFICE T 5 EHE

1.

JECFA 28 1T 558
1961~1999 FOFNAHELRZEML L T 5, fﬁﬁ@ ADI (0.5 mg/kg {5/ H) 1% 1989
@Gun}ﬁ L“Cio D, FIETEEMN: ADI Z3%E LTV,

BIREMEIZ OV T, BRFEMEEZ A L7220 Q:#IJUTéﬁ/wio

S AL _Ob\ﬂi\ 7w MATBICRE EERADE LT 57-012i%, BHA @ 6~12
D HEOIREER G (2%) DB TH -7z, 0.125%REEE 5 CTHi'H _%E{@a@ﬁ/ﬁlzz)@
U7e23, 0.1% TIIAE L0 o7, ROFERZFEFMIL- & 2 A, RIEICA LI
BEARRR AT OB HEES S LW &l LT, £, KI5 Z ok, 7> b
ORTBIZEET 5 BHARE LD bHEICEWRETE U, 4 XORBR T, &5
K OB IR LN T2,

b MTETERRNZ Enn, Ty FORBRRE R A b MCBEMT D 2 LTINS
HINZEERIN 2705, 7 v FOMBRAR SIS 2 Z LITTERVWEZE R 72, 1986 4
Wbk L. HEORB CTHHER SN TWD T v M4 U5 FEERFVE R OVt
B DHIREIHESE, ADI ZRET D Z LITARETH 5 LfGimft T 7o,

ADI (%, 7 v t ORIz CF b 72 5 & (Level causing no  toxicological
effect) ™ 0.1% (50.0 mg/kg RHE/HIEY) %I, 0.5 mgkg AEH/H ERE LT, (&
2 60, 61, 88)

2. EU IZ&IT %M

AR EES (SCF) 13, 1978, 1983 KUY 1989 AEIZFHN LTV 5, 1989 A-DFF
i, 7y FEMHWE 90 HIEEMEFERIZIST 2 RIE OERIZ IS < BEHEO
62.5 mg/kg R/ H TR 100 255 2 &, 727 v b E AW B R

%%mnﬁ%ﬁéé@ 250 mglkg RE|ZL2RE 500 @I 52 L aEE L=k

EEMIZ ADI % 0.5 mg/kg (RE/H E3E L7z, (B 89)

ANS 7SpUE, FTICAFENET — XI55 &, 2011 ElCgmasim s L<To
BHA OF A Fhi L7-, @t oWV Tid, BHA @ in vitro DY /R 75%
PEISTEPERE SRR ORI & D IR EBD X ) T&) D, BIENERETE D LMWL
7o Fo, FEi =% < ORMIEMRER L ORPNAMRERCIX, sl 2 A7 2810
A E OIEFERL, FLEEEN OB AR LN EICEE LT, ZORETHELN TV
ARERAE AN . SCF A3%E L2 0.5 mglkg K/ H 2t Ed DARHUEH 5 &HIkT L
7=

<V UAKDT v N AW EEERER S JiE OEEEICKd 5 BMDLo 1,
~ 7 ATl 245 meg/kg (AE/H, 7 v b TlE 115 XY 83 mglkg 1K/ H & HEE L7225,
IR 2RTE O@ERITE F OV R 7 FHIEIZREED 22 &I L7,

7 v MR AR AR CIREMIC I AR BRI, FET RN L O TE)

DRENBIEE S L, NOAEL & LT 0.1% (100 mg/kg {K&E/H) ™56 n7-, Z 0
NOAEL (%, 7 v briHEOBERKIZRT 25 2 20 BMDLig D#IPHNTH S Z L1,
7 v MRTH OB % BMDLig & 57/3— L T\ 5 &K L7-, NOAEL 100
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mg/kg KRB/ H A MESH %% 100 23 L. ADI % 1.0 mg/kg (K&/H & L7z, (B8 3,
10)

3. EfRNARREE (TARC) I2&(T 55 i

I n—7 2B (& Mkt UTINAMEN B 5 ATRENMEDN & 5 (possibly carcinogenic to
humans)®) (258 L TV 5 (1983 KTN 1989 4F) 23, 2003 FEDOFHMIZIWN T, FhR
BONITIC BHA |2 J > THEB A5 A 0 = A AT, RIS 5 0 s
B U7 ) — 5 DA DARAEE LT . 20BN OSBRI %
BLCU5 L5272, BHA OEEETIC X - CRIZHMAHER S, ISR
OB 72> TV EEZ Tz, (B 90, 91)

60 [ 92 B EFRASIH LT,
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V. BRfEREET

RNENESBR IV T, O B5%,. BHA [TEMANIZHECNCRIN S vz, (RN
IZBW\W T, BHA XL TBHQ, TBQ EICf@# S, B/ V7 v B3 s S
7o RECEE OMGEHIEEITRICHRIE S A, FIC bR ST,

R OSBIZ 350 T 150 ppm $565-8 Tlde 581 Tld BHA 2388 HAL7223, R3]
ORI & & HIZFERITA DN < 2o Tz, YN TIE, IIERITFRE T DA A
5, 150 ppm FEGFHEDOEAEPES- T BT 0.05 uglg Tho 7z, FEHORERR T, 7
RN IR S e o Tz,

BREMEIC OV TIE, BHA KOO TH 5 TBHQ FITE L 192K B 7
PRIV, PR FHRIEIAE T D LB 20Tz, L L, Z OY /R iE
ML, R & L CTER SN ) AEEIT Lo TEMBFEFENE U2 LI
X5 TR L E 2 b2 D, BHA KOO ©H 5 TBHQ i34
RITE > TR L R 28wt e RSN EE X T,

FBINEZONTIL, BHA Z &5 L7e~v U A Ty FRUONLARZ —ORTFICBN
TRDADIH LT, BIHUSNOZEIC BHA [ZRE L 72BN AT bR D> T2,
REW) T 5 TBHQ OF G- TlE, ~ 7 A LTNT v ROBTBIZHEN AT LN -T2,
BT, 7 v FNORTHEIZAE UMb B 5 IEZICEE Lz & Wo oA 615
HILVTWD, £z, BIEZF-20EW) (X, KLU IL) IR AT DI
T2 EMB, BIBICREO BAIVIEIENANMET, T oI RO THY, E D
REREEME AN 22U & T LT,

LLEDZ &t BHA @ ADI Z5%ET 5 Z LIXFIEETH D &M L7,

HAAMERRME M QMBI E RN ERRER TRl BV 2T, BiE O Z(LOIFNNTIE, 7
v NGB MRS, A X IR & OB Ch -7z,

TS AT, IREMWICKRET 2 3 (BERLRFSE SR O & DM TEI~DFER) 78
OIS, AT I A DI o T,

KHEBERBRO O B JiE O LA O T L 55 67 i bR
NOAEL IZ, A X &M iz 15 7~ A E e T H 47z 50 mg/kg RHE/H TéH -
7z Z® NOAEL 1%, %, #ERICHWD WFE & 13822 DA XZHNTED |
I OICHERD RO REWVEBRTELNL WD, LNLAENRS, 7 v Fo 104 #HfH
MMM M OFE DS AMERRER Tl 98 mg/kg AT/ H O LOAEL 2353 61TV 5 Z &b,
A XORERTHE H 172 NOAEL 50 mg/kg A5/ H 2 ADI O EICHWD Z & 25 &
Hr L7z,

BHA @ ADI OFFEIZY7-> Tk, 20 NOAEL (2444%% 100 Z@MH L. 0.5
mg/kg IRE/H ERET D2 ENEY TH D &MWL,

PLEMS, BHA ORMERFEESIIZ OV TIE, ADI & L CROEEZRHATHZ &
MY EEZBND,

ADI 0.5 mg/kg AE/H
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#& 36 JECFA, EFSA RUEB&A%L

2ZEREH - AMNEFMERERICE TS RENE

FDLHER
Pe b MRS (mg/kg R/ H)
ke | B (mg/kg &/ AER} « fRpBpALET
) JECFA EFSA A
~ A 104 [ 0.%9750.%71,500 | — — #1750
&M A AT O
)
104 38 ] 0.#9750.%71,500 | — 245 (BMDLio) #7750
&M A AiE OFLEENE
)
Zw b (104 AR | HE/HE 2 00, | — 115 (BMDLio) 98 (LOAEL)
18 M 2 1 | 98/108, 414/474 2 M VR M B R
T OVF 3 K OVHTE O
ANk ik
104 % f#]0, 54.8, 109.6, | — 83 (BMDLio) 54.8
FEDN AME[2304 . 4276 . A1 H DI
©) 1,322.6
104 38 f#]0,#9500,%71,000 | — — #1 500(LOAEL)
&M A AiE OFLEENE
)
AFHEE | AQECAT M O | — AERESAETENE - D | BV - 410
i : 0, 110, 220, 72< &1 100 e L
420
AEHRHAR : 0, 100, IEE#) - 100
210, 410 FET RO K&
B : 0, 220, OSSO DR
420, 800 T
2 [0, 125. 250, 375, | — — 500
Gk 500, 1,000 H & OGE IR
B EEE M AL
(=R D HEN)
9 KO 270, 50, 125, 250, | — 125 125
A [ # 511,000 FITH O AT ORI
=
90 HMH#%|0.%62.5,.#9250. | 62.5 %1 Bk 625|581 BR: K625
HE3ME [#91,000 (LOAEL) (LOAEL)
F2ulr . 625 |23 625
13 #RE$| 0, 50, 125, 250, | — 125 125
5t 1,000 FITH OISR FITE O
NIA104 B0, K 1,200, F9| — — #71,200
H— | FERAME | 2,400 Al E O I Ak &
OVFLEANE
UHE | FAERNE |0, 50, 200, 400 | — FAFME 400 | FEM - 400
JRIZ : 400
AX |6 7 H[H | EME: 0/0, 54/62, | — — 111
A 7 | 111112, 219/231 IREEHE ]
P
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15 7 AMl| 0, 5. 50, 250 |— 50
TR JHF B R 25 M e OY
PERT BR IR I OY
VZARAR I O Sk
%2 T PE o T2 AT
faZsk
A FAEME |0, 50, 200, 400 | — R : 200 —
(REA~DFE
FAEFEE 400
v | AN | BHA/BHT : 00, | — 100(BHA & BHT| —
50/50 7 gD DIRE)
R L
FEFH) ADI (mg/kg (REE/H) 0.5 1.0 0.5
NOEL : 50 NOAEL : 100 |NOAEL : 50
(2558 . 100)2 | RESEARER - 100 | Z24f%%k - 100

EMEH) ADI BEARBUE K}

7 v FORME
PERER (0.125 %
BHRECIRE D
IR B AL,
0.1%(50 mg/kg 14
H/BEIZITA LI
Ro72)

7 v bEHAWEZ
AgEm AR

A Xz iz 15
> A A
Ea

ADI (mg/kg AE/H)

0.5

1.0

0.5

a : ADI X U*NOEL 7 bHEE L7z,
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(RIHR 1 : IRENEFRENR)

PR Zayi)
ADI — AEIEFA &
Alb TINT I
ALT TI=VT ) R TURT 2T
[=7NVEIVBELE RN T AT I —E (GPT)]
ANS /1 (RN B2 et%BE) B i M OV S ZININ S 40 5 SR AR
Y e Vi
AP TNV IRAT 7 2 —F
AST TANRTGEXANET I ) N T AT 27—
(= NE I A XY afiE N7 27 I —E (GOT) ]
AUCo P 5 t Iifi% £ M CFE) Hrii BEIRR R R T A
BBN NTFN-N4-& Faxe7Fu=rayr7Iv
BCS N TaA DRIV R
BMDL Benchmark Dose Lower Confidence Level : <> F~—7 H&E(§
FH N FRAE
BrdU 57 HE-2-TAXVTY T
BUN MR F %
CL IJVT T A
Chmax 1 GO H e iR
DEN xF=halrIv
DMBA T12- P AF N R(@)T v Tk
DMH 1,22 AF e KTV
E; 17p-T= & b T VA —/L
EC1o 10% IR EE
EDTA TF L DT R UER
EFSA RPN i 22 A B
EHEN N-=F/L-N-t RadxizFl=ra /7
ER [ N5 S M= RV VN
GC HAa~ N5 7 4 —
GC-MS HATa~< NTT7 4— « EamiohTr
Glb raz v
HPLC R o~ N T T 44—
JECFA FAO/WHO & R Mz =ik
LDso A
LDH FLERN K SRR
LOAEL e/ N
LOEL e/ N
MNNG N-AF/-N-=ha-N-=hn Vs r=r

79




MNU N-AFL=hru L7
NADPH —aF T I RTT=0UX I VAT R R GEICRY)
NOAEL i ey
NOEL M=
8-0xodG 7-hydroxy-8-0x0-2’-deoxyguanosine
RBC PRIMER
SCE IR Y A S AR AT
T2 1. G H >
TLC HEra~ N7 7 40—
Tmex He e L. CHE) R FE ISR
vd SIATETR
WBC H ek
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(AR 2 - KERETE)

A A7/
TBHQ tert 7F )Lk Kux /v (BHA ORiA FIUE)
OH
CH,
; IH3CH3
(& 59)
TBQ tert 7 FINFX )
(6]
CH,
o] ot
(ZHE17)
BHA-0-O 3-tert- 7 FINVT = —)L-4,5-F% )
H3C\O
CHg
O
H3CH3
(ZHE1T)
diBHA 2,2-Vt KaXx1-3,3-T-tert- 7 F/V-55-V A FF-1,1-8 7 =
(BHA dimer) =)L
(ZH17)
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BHA-OH 3-tert-7 F )45V RafFo 7= —/L
ch\o
CH,
HO
H H§H3
(ZH17)
TBQO tert 7 F VX ) UAF VR
O
O
CHs
ot

(ZM 31)
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