44-F Y A (6-tert-7F NV -m-7 L= NV) DT v &
5 28 B M AR 4% 55 Ml bR

Twenty-eight-day Repeat Dose Oral Toxicity Test of
4,4'-Thiobis (6-tert-butyl-m-cresol) in Rats

£33

B LS EDEUTMO—TE LT, 44-FFEX
(6-tert-7F N -m-7 L= W) DO(B%T T T T LK
W), 15, 60, BX U250 mg/kg % SDF 7 v FiZ28
HESBMEDRS L, T0HETHRETLC. 0, 608 &
7250 mg/kgBEIZ DV T, BIZ 14 HE O AIIE T+ 5%
iy 7.

BBYWERSICERT 2 - HREOEfIEA LN T,
BFE~NDOFBELAON ST,

EHE T, RS HEWHIC—B 2R H250
mg/kg FEOMEE THONIZA, BT FDiHEATEBE Y
e Plalo THR L. 60 mg/kgBEOHEDOEBIEE b 4T
BELRR ER-> CHB L. RRETIE, pHOKT
H%60 mg/kg BEDME & 250 mg/kg FFOMEMES, RERAS
T P EOEIN60E £ 8250 mg/kgHFEDRELZ,
MR T, M/MREOBEIA 250 mg/kg B O i i
12, SEMFREREEOEMNE L L ERKCEORD
H3250 mg/kg BEOME, MBA(LFERETIE, EBY >
DIEMHT60 mg/kg A EDIFSROMIZ, oL AT O
— L OREIIAT250 mg/kg EEOMEREIZ, U VBEEB L UK
FEF O & MHEE O T 57250 mg/kgHEDHEIZ A G
nr-.

FRHESRI T, 250 mg/kg B OB TR E R OH
o, BENZNEEORE L EBONERNALN. #
B, FRCDERCTIFMRBOBKREERBICE
15 RRREED BT D250 mg/kg BEOMMES, G L&
e TR UL B B o 2R {b 560 mg/kg UL EDIREGEED
MEREL, F7o, EBHEOMMZEEA60 meg/kglED
WEEBOMEEL, EBHEEOMERMEA60 mg/kgll b
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BEREEIIC31T 5 “tingible body macrophage” #%250
mg/kgBEOMIZE AL, BEHICEVTE, M
LA DT L AL OBE{EIZEE L.

DEDKERDS, RRBEGFTICBITH44-FFER
(6-tert-7F W -m-7 L /=) DEZEZIIMEL 15
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1. #WHBYESIUHBRROFAR
BEEM B A4 F A ¥ R (6-tert-7F N -m-7 L — V)
i3, 5 FE358.54, @A 160~165C, KIZAE, T+

EH1Z, BBRERE) ZSETIH,

FrBLURAy /- VIAEOREHAEH K TH L.
AHERITIZO v FEF40701 (BRI ETRGBE), ME
BUELEDL DEFRVE. &d, FERTHROERFHEER
MBIZ DWW T T - 4R, FHMPEEETSH
ol 2 E DRI

B EENS mi/kgRKEERB LD, 5% TIET T
LARBHICEELT03, 128X U5%(w/v) BB % H
L7 01~5%(w/v) BRI, ZRTIEMBLY
B (B4TC) - B (BE YT AHE) C8AME TRET
BHolzl Eds, BRKIAMS L TCHEL, 18
SFOBEY T AMITEL THEE(W4T) CBR’FL
7o, F70, BERGBEHB LOCRSETAD26E, 5
AT A REBERICOVWT LR TCREEL/CHER, T
NYRELEFETHOH—TH- /2.

2. (FRFMS L UREEERN

5B Cri:CD(SD) ZSPFi#tfiii> v P x BHAERTF v —
WA - S—Wr AL, YETTHAMRE - Bt
FE L7otk, REEMNANEH T RIREICREZROL
oo A2IL AR, 6 BB THEBICHLL, &5
B H OEEHENIE, HT193~222 g(FHE © 208.0
g), MET148~ 171 g(E¥flE © 1574 g) TH -7,
B, BOUYBOFREIIEDSVTREIMEL, &
EHREMNTIIWE L 2B L), a a5 EHNT
EBCEIY g7,

i3, BE23+3T, MBS0+ 20%, RADOEK
1B 7o 011~ 134, BHIARMEOHAETET, €
BHasr — V1R OIE L, BERSE G RRE
CRF-1, # U x> & VEERTEW) B L UREKKE
K) HBHICERSEEHEF L.

3. BEEsLUKREHZE
2HEMIESICE 2 TFHABAXSE 10, 5 60, 2508
X TF1000 mg/kg) D#ER, 1000 mg/kg B TEH HKBAHIE
L, 250 mg/kgBTIXGOTHB L U'GPTO L7, (4
BOBKT, sBOIEERLENLALR. —F, 60
mg/kg U TOHRGBETEELEALRZP o7, ZH
5OBEDN S, RRKERTI250, 603 £ U715 mg/kg D3
HAEFZEL, JHhICTBELM T4+ FRL L.
X602, WEBEE, 608 X 05250 mg/kg BECIEMITERE % &%
7. BT hoBE LS L/
HREOKSFRBIIO m/kghEL L, £BRE V¥
74T A 1628 HEAMEORS L. SRS
A (5% 7 ¥ 7 TAKBHR) REMCES L. &
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SWEBERHOFRELLECEN L. DIEHRHIT14
B & L7

4. BEIEB

1) —MREOESE

HESE s ER2EHLE, BELAMSIIERD 1RE
E=H AN

2) #E
HE5 MM & LR e L, B2E0METHE
TE L.

3) HBEEENE
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ETRELL.

4) MFEFRE

E5HEE L UCMEMMETOR BRI REE
To7:., AIE» O~ I6HEH) HES Y/ -8r
— 7 VEREF T TR L, BAEMRD & &R (EDTA-
2KY #NA -8RI v icmd  $REL L, RIMERE(ER
EIELREE), ~NE/RE VBT A MANTY
QY yE), ~AY 7y MECEFYFROREBRB LU
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), FHrLRnEaiEas(~Ne/uod 8B LUK
MmEE S HEE), FHRMFODERBEFE(~NE/OE
YEBIUAT RSy MEPSER), f/MRE(E
REMEbREE), ANRB(BERERELHEL
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SIS MY LA B RCIRI L A il xS
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OharECREEBLTERIEES bR R TS XF
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5) mMAFILFHE

MEFEREO - O O & FIRIZE XSRS SN
L, L5 8E (3000 rpm, 1059BD)CE piEShmE
Vv TAIP (Bessey-Lowry#), Ba L A ruo—
(CEH-COD-POD#:), b1 27 1)+ F 4 F(GK-GPO-POD
#), U YBEE(PLD-ChOD-POD&), #EYNE (7
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YA, AT LABIUEE( L+ EREEE), v
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THEIICEIVELS R mEE B TGOT, GPT,
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4.4'-FFE X(6-tert-TFIV-m-7 L J—))

5. MEEtERHR

EREHEHOY L, HEAL-EECI>VTET
Bartlett iE 12 & ) RED G HOY—HOBE X 1T - 7.
FORKR, FEHIY—DBEE I~ TEBRIC L b5
SHEITY, BERICAEEVRD L2 51T,
Dunnett i (FEFHOFIHIFE L v & &) $ 7213 Scheffé &
(EHOPIEPERALE) 7HCTHBHL SRS
EDFHEDEDREFIT 1. SEHIB—TLVEE
121X, Kruskal-Wallis DMERIRE 21TV, HETHIL
Dunnett Bl (B OFIHHIE L v & &) F 7212 Scheffé A
(SHOPIE PR EE) YAV TTRBELEKSH
EOFHRMEDEDKRERIT-72. WERVTNRD FiH
T, HEKEEZSBIUI%E LY.

=R

1. —RRIREE
RTEALNT, WTFhoBwild BEIZALR D

= 7.

2. fkE(Fig.1)

1) B5HIME

MEHEE b2, KIS HOKREIITREE L FEARICHER L
7:.

2) [BIERR
MRS DI, BHRGHEOFEIIREELFHRICHERL

3. B8

1) #S5HE

HeTid, 250 mg/kgBECIG AR ICHBHEELEEICT
Bloz:. LaL, FO®BIIHEBEL L LE - THEL,
HEEEZLAON. 72, 60 mg/kgBET LN BEL R
REE-THERL, FEEDLAONL. HETIE, 250
mg/kg HECHE5ARICHBRAEZ I TR, L,
FOEIITHEE L RIBICHERE L /2.

2) [EEHAR
ML b, BIHSHEOBEEIIGEE L FFICHR
L7

4. MEFHRE (Table 1)
1) BE5ETH

HCIE, 250 mg/kgBECH/NMREDAEE LM 6
N, fbiz, Yo ra vV oBBOFE R GHEI60
mg/kgBiIZA LN, BECHELE{ETH 22
o7z METIE, 250 mg/kg B CI/MEE B L UMY
FERLLROFEREME ) VSR EOFE LR BL A A
X (AN

2) EERTE
MERE S 12,
PASY (A

250 mg/kg B CI/MRE OB E 218 INA

5. MARE{LFIRE (Table 2)

7. 1) BE5ETH
BT, 250 mg/kgBE TR IV AT O— VDB E 1
nAia bz, T, 60 mg/kg O IR S HCHER
600
500 - %/,/g/‘*“;/é
C
g
=Y
[
z o g——g—g—=
>
9
3
m
—0—- 0 mg/kg
female —hA— 15 mg/kg
100 H —O—  60mg/kg
—0— 250 mghg
0 T T T T T T
1 8 15 29 1 7 14 (day)
k Administration — - Recovery period ———
period

Fig.1 Body weight changes of rats treated orally with 4,4-thiobis (6-tert butyl-m-cresol) in the twenty-eight-day

repeated dose toxicity test
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Tablel Hematology of rats treated orally with 4,4'-thiobis (6-tert-butyl-m-cresol) in the twenty-eight-day repeated
dose toxicity test
28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
fem 0 15 60 250 0 60 250
Male
No. of animals 6 6 6 6 6 6 6
RBC (X 10'/mm?) 800 = 38 791 *+ 28 790 + 38 793 + 27 806 + 21 812 + 28 801 % 15
Hb (g/1) 16.0 = 04 159 + 04 15.6 + 0.4 159 + 0.7 158 + 04 15.9 = 0.3 154 £ 04
Ht (%) 48 + 2 48 + 1 47 + 2 48 + 2 47 + 1 47 £ 1 46 1
MCV (1) 59.8 + 1.9 604 *+ 0.6 59.8 + 2.1 60.0 = 0.9 58.1 £ 1.0 58.1 + 24 576 + 25
MCH (pg) 200+ 07 201 £05 198 £07 200 % 03 196 £ 02 196 + 08 193 = 08
MCHC (%) 335 £ 04 332 + 0.6 33.2 = 04 333 + 04 338 + 04 33.8 £ 04 334 + 0.3
Reticulocyte (%) 20 £ 3 22 + 3 21 +£3 22 X 6 21 £ 5 20 £ 4 23 £ 4
Platelet ( X 10/mm?) 118.0 £ 7.3 1222 + 8.1 1165 + 11.9 135.0 £ 9.2* 1074 £ 36 1093 £ 74 1188 + 9.2*
WBC (X 10¢/mm?) 95 + 34 105 + 39 9% + 28 97 + 37 92 + 18 99 + 24 97 + 8
Differential leukocyte
counts (%)
Lymph 845 £ 55 883 + 4.1 8l.1 £ 2.2 878 = 36 799 + 9.2 84.0 + 4.8 80.3 + 8.9
Stab 0.1 £ 02 0.1 £ 0.2 0.2 = 0.3 03 + 03 02 = 0.3 0.1 £ 02 0.0 £ 0.0
Seg 14.8 £ 56 10.7 &= 4.7 178 £ 1.9 115 + 34 18.7 = 86 149 + 43 18.7 + 9.0
Eosino 04 £ 06 0.9 = 0.8 08 + 10 03 £ 04 09 + 04 0.6 £ 0.5 0.7 £ 0.6
Baso 0.0 £ 0.0 0.0 = 0.0 00 + 0.0 00 = 0.0 0.0 £ 0.0 0.0 £ 00 0.0 + 0.0
Mono 02 + 03 0.1 + 02 0.1 + 02 03 = 03 03 £ 04 04 + 04 03 £ 04
Others 0.0 £ 0.0 0.0 £+ 0.0 0.0 £ 00 00 = 00 0.0 = 0.0 0.0 + 0.0 00 £ 0.0
PT (Sec.) 128 + 1.1 11.8 + 0.8 114 + 05* 136 + 1.3 123 £ 15 125 £ 1.1 12.1 = 0.8
APTT (Sec.) 194 + 1.8 180 = 1.2 173 £ 14 213 + 18 198 + 24 19.0 + 14 189 + 1.8
Female
No. of animals 6 6 6 6 6 6 6
RBC (X 10¢/mm3) 753 £ 35 760 + 36 724 + 26 758 + 49 812 + 46 810 = 27 808 + 19
Hb (g/1) 155 = 05 16.1 £ 0.6 15.3 £ 04 158 + 0.8 15.6 £ 0.3 158 £ 0.5 15.5 + 0.2
Ht (%) 45 + 2 45 £ 2 43 =1 44 + 2 46 + 1 47 + 2 46 *+ 1
MCV () 59.2 + 14 508 =+ 1.2 59.5 £ 1.2 58.5 + 1.0 56.8 + 2.3 573 = 05 57.1 £ 0.8
MCH (pg) 206 £06 212+05 212%05 208 + 04 192 £ 09 194 +02 192 *+ 04
MCHC (%) 348 + 09 354 + 04 35.6 £ 04 355 + 0.2 339 £ 04 339 £ 04 336 = 0.3
Reticulocyte (%) 22 £ 4 17 x5 19 £ 3 19 = 4 20 £ 2 23+ 5 225
Platelet (X 10¢/mm3) 1146 £ 87 1206 £ 116 1162 + 63 1366 + 9.2** 1133 + 108 1124 + 83 1281 + 7.2*
WBC (X 10?/mm?) 66 + 10 76 + 18 86 + 23 93 + 37 84 + 32 100 + 23 80 + 26
Differential leukocyte
counts (%)
Lymph 86.0 + 3.1 843 * 3.2 83.2 + 6.8 73.0 £ 9.0 79.2 + 9.0 88.6 + 2.2 854 + 8.0
Stab 00 £ 0.0 02 + 0.3 0.2 + 03 03 + 04 02 £ 03 0.3 + 04 03 £ 03
Seg 132 + 3.2 141 + 24 154 + 6.3 244 + 7.7 19.6 + 8.8 99 + 1.7 133+ 79
Eosino 0.7 £ 03 1.2 + 0.9 1.2 + 0.7 19 £ 13 0.8 + 06 1.0 + 08 0.8 + 0.5
Basok 0.0 = 0.0 0.0 + 0.0 00 + 00 0.0 + 00 0.0 £ 00 0.0 + 0.0 0.0 £ 00
Mono 0.2 £ 03 03 £ 03 0.1 & 0.2 03 = 04 03 + 0.3 02 £+ 03 0.3 + 0.3
Others 00 £ 00 00 = 0.0 0.0 £ 00 00 £ 00 0.0 £+ 0.0 O.Q + 0.0 0.0 £ 0.0
PT (Sec.) 106 = 05 109 = 03 10.5 £ 0.7 100 + 0.3 10.7 £ 0.5 105 £ 06 108 + 0.3
APTT (Sec.) 14.0 = 0.9 13.7 £ 05 14.1 + 14 143 £ 16 166 + 14 163 + 1.9 164 + 12

Values are expressed as Mean + S.D.
Significant difference from control group;
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*P<0.05 **:1P<0.01
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4,4-FFEZ(6-tert-TFI-m-7 L J— V)

Table 2 Blood chemistry of rats treated orally with 4,4'-thiobis (6-tert-butyl-m-cresol) in the twenty-eight-day
repeated dose toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)

ftem 0 15 60 250 0 60 250
Male
No. of animals 6 6 6 6 6 6 6
GOT (1U/D) M+ 57 £ 10 53 + 60 £ 5 5 + 11 57 £ 16 61 + 17
GPT (IU/1) 36 & 34 + 4 35+ 36+ 9 41 % 36 £ 8 33 +5
LDH (1U/1) 26 £ 5 25 24 £ 6 27 £ 8 33 £ 25+ 6 28 + 12
AIP (1U/1) 289 + 61 297 + 38 312 + 65 326 + 69 232 + 67 247 + 56 244 + 25
y-GTP (1U/1) 1.5 £ 07 14 + 05 1.5 £ 0.3 15 + 04 1.7 + 0.2 1.7 £ 03 18 + 0.2
ChE (1U/1) 672 + 39 707 + 92 690 * 74 787 £ 95 693 + 89 802 + 229 650 + 52
TP (g/dl) 6.0 +£ 0.2 6.0 = 0.2 58 £ 0.2 57 + 0.3 6.3 + 0.1 6.2 £ 0.2 6.2 + 0.2
Albumin (g/di) 3.5 £ 0.1 34 £ 0.1 34 + 0.1 3.3 £ 0.1 34 + 0.1 34 + 02 34 + 0.1
A/G (%) 139 £ 012 132 £ 0.09 141 = 0.09 141 = 0.13 1.19 + 008 124 = 0.13 122 + (.10
T. cho (mg/d!) 59 + 13 62 = 12 62 + 15 81 + 9* 66 £ 15 65 + 14 67 £ 14
TG (mg/dl) 74 + 23 94 % 20 97 + 22 77 + 33 113 + 36 110 = 54 88 + 38
PL (mg/dl) 13 + 22 114 + 15 122 + 22 132 + 11 125 + 21 125 + 26 123 + 18
T. bilirubin (mg/di) 011 £ 001 011 £ 001 012 +0.02 016 = 0.07 0.13 £ 0.02 0.13 =+ 0.02 0.12 + 0.01
Glucose (mg/dl) 119 + 22 118 + 8 124 + 10 106 + 11 139 + 15 127 £ 11 122 £ 4*
BUN (mg/dl) 12 £1 12 £ 1 13 £ 2 13 + 1 14 &2 13 £ 1 16 + 2
Creatinine (mg/dl) 057 £ 0.03 058 =003 058 =002 0.5 *= 0.03 056 £ 005 060 = 0.05 0.62 = 0.06
Na (mEq/1) 142 + 1 142 £ 1 142 + 1 142 + 1 145 + 1 145 £ 1 145 £ 1
K (mEa/l) 48 £ 04 46 + 0.3 44 + 0.3 46 + 0.2 48 + 0.3 4.7 £ 0.3 4.7 + 0.3
Cl (mEq/{) 110 =+ 1 110 £ 1 110 + 1 110 & 1 111 =1 112 £ 1 111 £ 2
Ca (mg/dl) 93 £ 0.2 92 + 0.2 9.2 £ 0.3 93 £ 03 9.0 £ 0.2 89 *+ 0.1 9.0 £ 0.2
P (mg/dl) 92 + 05 92 + 05 92 £ 05 9.8 + 0.2 7.8 £ 05 7.8 + 04 84 + 04
Female
No. of animals 6 6 6 6 6 6 6
GOT (1U/1) 63 £ 10 59 + 8 64 + 4 57 + 64 69 & 66 + 11
GPT (1U/1) 36 +7 33 + 3B +3 37 + 34t 35 + 31 £4
LDH (1U/1) 24 £ 17 20 * 2 £7 26 6 23+ 6 24 £ 27 £ 10
AP (TU/1) 192 + 34 185 + 26 198 £ 71 186 + 25 142 + 36 147 £ 32 131 + 30
y-GTP (IU/D) 1.7 £ 07 19 + 0.7 1.5 + 04 14 + 08 1.8 £ 04 1.8 = 0.6 1.3 £ 06
ChE (1U/1) 2610 £ 663 2268 = 695 1857 + 508 1832 + 592 2410 £ 703 2665 + 927 2275 + 473
TP (g/dl) 64 + 05 6.2 £ 0.3 6.1 = 0.3 6.5 £ 04 6.7 = 0.2 7.1 £ 04 6.9 + 0.3
Alburnin (g/dl) 3.7 £ 0.2 3.7 £ 02 35 £ 0.2 3.7 £03 36 £ 02 3.7 £ 0.1 3.7 £ 02
A/G (%) 136 £ 010 148 = 010 135 + 0.10  1.30 £ 0.08 118 £ 0.09 112 £ 010 112 + 0.08
T. cho (mg/dl) 70 £ 14 68 = 8 84 + 16 101 =+ 15%* 62 + 12 88 + 18* 63 + 15
TG (mg/dl) 32 +4 37+9 36 t5 54 £ 28 39+ 10 42 £ 7 3%+ 14
PL (mg/dl) 133 = 24 134 £ 15 161 + 30 192 + 39** 138 + 23 178 + 20* 136 + 30
T. bilirubin (mg/d?) 011 £001 012 + 001 0.11 £ 001 048 + 0.38 013 £ 002 013 £002 014 = 0.02
Glucose (mg/dl) 107 + 12 104 £ 9 107 £ 9 83 + 16** 108 + 14 120 £ 18 105 + 8
BUN (mg/dl) 14 +2 15+ 1 13+1 17 + 3* 15+ 2 4 +2 152
Creatinine (mg/dl) 060 £ 006 060 = 006 058 = 0.04 063 = 0.05 059 + 0.04 061 = 0.08 0.60 = 0.05
Na (mEq/l) 141 £ 1 141 + 1 140 £ 1 140 + 2 142 =+ 1 142 = 0 142 £ 1
K (mEq/l) 48 + 04 51 + 0.2 50 = 0.2 52 + 0.6 51 + 03 51 = 03 52 £ 0.3
Cl (mEq/1) 112 £ 2 111 + 1 112 £ 2 114 £ 2 114 + 1 114 £ 1 114 £ 1
Ca (mg/dl) 9.0 + 0.1 91 £ 0.2 89 + 0.2 92 *+ 04 92 + 03 92 + 02 9.1 + 02
P (mg/dl) 82 + 07 86 + 0.6 9.2 + 0.5* 92 + 0.8* 82 + 03 79 £ 07 83+ 10
Values are expressed as Mean + S.D.
Significant difference from control group; *:P<0.05 **:P<0.01
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VY OEERENAA SN IE D, 250 mg/kgBE TR D
LaFu—L, YUBEBIURZZZEOESEME
MEEOREELRRTHNALR:,

2) BEERTE

HETIE, MEOFELETH250mg/kgBETH LN,

T, BaLAFO— k) VIREOHE LM
60 mg/kgBETHALN/HY, AEIZEEL-EILTidsk
ol

6. FRIRZE (Table 3)
1) #5548

HETIE, 250 mg/kgBFIZ IR pH DR T M & R it&
DY) YBREOHMERA AL, MTIX, 60 mg/kg
D Lo 5B CRpHDETHERE, RER, 7 M &S
LURILES D) > BIEOMIMEMAH A S h iz,

2) [EIEE2:8
HTIE, 250 mg/kg BHICRBHOBIMERMA AR L.
METIE, 250 mg/kg B TRpHDETIERD A S 7.

7. ZEEE (Table d)
1) BESETEEIRBGI

T, A EEDOFE LA 250 mg/kg BE O MM
iZH b,

2) BIERTEIIRG

LIET, HUEROFEREMIENRIRSEIIAL
ni:.

fiz, BYD#ExT EEDHH 2 HEINAHE D60 mg/ke BE
IZAbheh, BELEEL BT RIo7.

8. ZURFR R (Table 5)
1) BSETREHRE

BB DILERD 250 mg/kg BEOESHI & MEABIZ, NG
BEDMREHD 250 mg/kgBHEOMBELE 4B A 5Nz, 112
BEBMERS LB L ELONLEBAL N2 o
7-.

2) [EMRETREEIEH)
‘ WEBRMERS LA EZON LTI A LR H 5
7.

9. RIEMAEPIRE (Table 6)
1) #SETEEIEG)

WERYEK G L B £ S A EDVNG, KB,
igs & UIBREE) v gt AaA LRz,

|8 BBMED Z CEE LB AT250 mg/kg BED M
1B 3B AL N, AKFRIZ, BREO LB S
DERELTHRESh, BBIEEOLTD 5 VT RER
3B ohidor:.

BE RN RO T BE» BB R
60 mg/kgBEDMESBI L #E 15, 250 mg/kg BE DM ES
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Bliza b, 72, HEICBIT2 T EE»BER
AR 2760 meg/kgBEOHESHI & #E1H, 250 mg/kg B
DORERES 3B A LT A, I ER Lo 2R L% R
TREGLBRERL R IEEALGLTLI—HL T
o,

BB BN LMo I B 2 Z2RI{ED960 mg/kg
BEOMMBES 16, 250 mg/kgBORE1IBI L #E261IZAH LN
2o 7, BECBTLICEBELMBRBRBIMD60
BLU2S0mg/kgBETFNREFNRIBLU2HIZA S NI

B RSB T CBRE 2 MR 47250 mg/kg
HORES1IFICALN. '

B - AEPLHFHEBRO T CEBELRZRAL250
mg/kg FEDMEHER 5B A LT,

BRERY >/ E  BREEEBIIBYT, BREYEE
h7-<27 a7 7 -2 “tingible body macrophage” O
WS, WEBECHIG(TCEE), 15 mg/kgBE T
1B TCEE), 60 mg/kg TR L HE2
Bl SCRE) ICALRADIZ L, 250 mg/kg
HCUEET2HOFPT CRE, R516058E) L i
THSBIABIH T CEE, BRL1FVEE) 2HASh, 250
mg/kgFHEOM THEATRRE o 7.

FEUAN OB RIS IR & £ ORBENER, S v
ThOBHEATRE LB L2

2) [EHEEETESSIIRG)

B8 BHRED T CBEDOBRE L BFKD, 250
mg/kgHEOMBEE 2P A SN/,

BB RN RO ool BB,
HEIELC B4 2 O BREE B O R 72 SRR B HS o BR BE T
R 261, 60 mg/kgBETHE2BI & EL1H), 250 mg/kg B
THEHI L MEABIZ A & 7.

BB KRR BT D I B L WER 1760 me/ke
BHOMLB, 250 mg/keBHDOHIPNIZAH LN,

BT IR OBK IS ot B, =X
B L MUNEFRE A IBBEOMEHE S 16), 250 me/kg B
DHEELIFIICA SN,

+iERE, RS, BB X CIBREEY L EITIREE
FrREZEOH N o7,

-

ARYEZE LU CRTIEALNRT, T/, —BFKES
S URBICOHEBRYERS L 283Dk
A

B Tid, 250 mg/kgBEOREHE CIX 5-FtA4 B IZR
LERLID, BTIRZOBBEEL 2L LA -7, 60
mg/kgHTHHEOBERBIMBEL P LA, &
hoOBE5EOKEIX, MBEELIZZAKETH- 2L
o, BHPBBETLTVWLNDEEL LN, HERD
BECHTEENFOBEREMEINS.

RE T, 60 mg/kgbh LD S5 B CRpHOET,
REEBLUY P oMl EE L THEIZAB R,
FE I, MBELFREICBVT, M TREZZCER




4,4'-F A ZX(6-tert-TFIV-m-7 L J—Jb)

Table 3 Urinalysis of rats treated orally with 4,4-thiobis (6-tert-butyl-m-cresol) in the twenty-eight-day repeated
dose toxicity test
28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
ftem 0 15 60 250 0 60 250
Male
No. of animals 6 6 6 6 6 6 6
Volume (mi) 99 £ 36 93 £ 53 129 £+ 54 135 £ 50 104 + 3.3 9.2 £ 65 89 *+ 6.0
Specific gravity 1.072 + 0.012 1.073 £ 0.018 1.063 + 0.015 1.058 = 0.011 1.079 + 0.019 1.074 £ 0.017 1.078 £+ 0.019
Water intake (ml) 40 + 8 41 + 6 45 + 4 51 £ 12 4 £ 5 4] £ 8 42 + 4
pH 75 0 0 0 1 0 0 0
8 0 0 0 2 0 0 0
8.5 1 4 2 1 0 0 1
9 5 2 4 2 6 6 5
Protein - 1 1 0 1 0 1 0
-/+ 4 3 3 1 3 0 2
I+ 1 1 2 3 3 5 1
2+ 0 1 1 1 0 0 3
Ketons - 6 5 5 6 6 5 4
~/+ 0 1 1 0 0 1 1
1+ 0 0 0 0 0 0 1
Glucose - 6 6 6 6 6 6 6
Occult blood - 4 5 5 5 3 4 6
-/+ 1 1 0 0 1 1 0
1+ 1 0 0 0 1 1 0
2+ 0 0 1 0 1 0 0
3+ 0 0 0 1 0 0 0
Bilirubin - 6 6 6 6 6 6 6
Urobilinogen -/+ 6 6 6 6 6 6 4
1+ 0 0 0 0 0 0 2
Color Yellow 6 6 6 5 6 6 6
Dark yellow 0 0 0 1 0 0 0
RBC - 6 6 6 5 6 6 6
-/+ 0 0 0 0 0 0 0
1+ 0 0 0 0 0 0 0
2+ 0 0 0 1 0 0 0
WBC - 6 6 6 6 6 6 6
SEC - 0 0 0 0 0 0 0
-/+ 6 6 6 6 6 6 6
3+ 0 0 0 0 0 0 0
SREC - 6 6 6 6 6 6 6
Cast - 6 6 6 6 6 6 6
PS - 6 4 5 3 3 4 4
~/+ 0 2 1 2 3 2 2
1+ 0 0 0 1 0 0 0
Co - 6 6 6 6 3 6 6

Values of volume, specific gravity and water intake are expressed as Mean + S.D., other values are expressed as No. of animals
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Table3  (Continued)

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
frem 0 15 60 250 0 60 250
Female
No. of animals 6 6 6 6 6 6 6
Volume (md) 84+3.0 102 = 7.1 48 + 24 56 £ 3.7 6.1 + 3.2 7.2 £ 36 6.6 = 4.1
Specific gravity 1.070 + 0.018 1.060 = 0.016 1.079 + 0.018 1.066 *+ 0.026 1.068 + 0.013 1.066 + 0.018 1.072 + 0.023
Water intake (mi) 3B 7 4 £ 8 39 + 25 41 + 12 30 +7 31+ 8 42 + 12
pH 5.5 0 0 0 1 0 0 0
6 0 1 0 1 0 0 0
6.5 0 0 3 1 0 0 1
7 0 1 1 0 0 0 1
75 1 0 0 2 1 0 1
8 2 2 1 0 0 1 1
85 2 2 0 1 3 2 2
9 1 0 1- 0 2 3 0 :
Protein - 5 4 2 1 -3 0 1
-/+ 1 1 0 0 1 4 3
I+ 0 1 2 4 1 0 2
2+ 0 0 2 1 1 2 0
Ketons - 6 5 3 2 5 6 5
~/+ 0 1 2 3 1 0 1
, 1+ 0 0 1 1 0 0 0
Glucose - 6 6 6 6 6 6 6
Occult blood - 5 5 6 4 6 6 6
~/+ 0 0 0 1 0 0 0
1+ 1 1 0 0 0 0 0
2+ 0 0 0 0 0 0 0
3+ 0 0 0 1 0 0 0
Bilirubin - 6 6 6 6 6 6 6
Urobilinogen -/+ 6 6 6 6 5 6 6
1+ 0 0 0 0 1 0 0
Color Yellow 6 6 6 4 6 6 6
Dark yellow 0 0 0 2 0 0 0
RBC - 6 6 6 6 6 6 6
WBC - 6 6 6 6 6 6 6
SEC - 0 0 0 0 0 0 0
-/+ 6 6 6 6 6 6 6
SREC - 6 6 5 6 6 6 6
-/+ 0 0 1 0 0 0 0
Cast - 6 6 6 6 6 6 6
PS - 6 5 4 3 1 3 1
~/+ 0 1 2 3 5 3 4
1+ 0 0 0 0 0 0 1
6 6 6 6 6 6 6

Co -

Values of volume, specific gravity and water intake are expressed as Mean+S.D., other values are expressed as No. of animals
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Table4  Absolute and relative organ weights of rats treated orally with 4,4'-thiobis (6-tert-butyl-m-cresol)in the
twenty-eight-day repeated dose toxicity test

28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
frem 0 15 60 250 0 60 250
Male
No. of animals 6 6 6 6 6 6 6
Body weight (g) 375+ 19 401 + 26 415+42 378+ 18 475+ 35 447 +40 455 17
Absolute organ weight
Brain (g) 2.01 £0.07 2.04 £0.05 2.03 £0.05 2.00+0.03 2.10 £ 0.04 2.11+0.12 2.12+0.05
Thymus (mg) 535+ 74 647 + 105 553 £ 77 464 + 76 468 + 78 475 + 136 489 + 52
Heart (g) 1.27 £0.10 1.32+0.11 132 +£0.09 1.31 £0.20 1.43 +0.09 141 £0.11 1.44 +.0.07
Lung (g) 1.29 +0.03 1.33+0.12 . 139z%0.11 1.35 £ 0.07 147 +£0.09 146 +0.11 1.50 %+ 0.09
Liver (g) 1165+ 1.08 1263+130 13.07+194 13.78+ 164 1463+ 159 1343+1.26 14.67+0.85
Spleen (g) 0.69 + 0.07 0.72+0.12 0.70 £ 0.11 0.73 £ 0.04 0.80+0.13 0.73£0.15 0.74 £0.12
Kidneys (g) 2.87+0.22 2.96 £0.25 3.02+027 2.98 £0.27 324+020 3.09+0.26 3.25+£0.18
Adrenals (mg) 60+ 8 67 + 11 63+6 61+9 64+ 7 66 +£5 65 4 10
Testes (g) 3.15+£0.19 335+0.18 3271029  3.2910.28 3.36+0.24 347 £ 061 3.22+0.11
Relative organ weight
Brain (%) 0.54 £0.03 0.51 +0.03 0.49 + 0.05 0.53 +0.02 0.44 +0.03 047 +0.05 0.47 £ 0.02
Thymus (%) 143 +19 162 + 26 134 +19 123+ 20 99+ 19 107 £ 29 108 +11
Heart (%) 0.34 £0.02 0.33 £0.02 0.32 £0.03 0.35 +0.05 0.30 = 0.01 0.32£001* 0.32+001*
Lung (%) 0.35 £ 0.02 0.33 +0.01 0.33 +0.02 0.36 £ 0.01 0.31 £ 0.01 0.33 +0.02 0.33 £ 0.01
Liver (%) 310+0.14  315+013 314+022  3.64+0.33* 307+0.16 3024031 323+0.15
Spleen (%) 0.18 £0.02 0.18 £0.02 0.17 £ 0.03 0.19 +£0.02 0.17 £ 0.02 0.16 + 0.02 0.16 £ 0.02
Kidneys (%) 0.77 £ 0.03 0.74 £ 0.05 0.73 +0.03 0.79 £ 0.07 0.69 + 0.04 0.69 +0.06 0.72 +0.04
Adrenals (%) 16 £2 17+3 15+2 6+2 14+2 152 143
Testes (%) 0.84 £0.05 0.84 +0.06 0.80 +0.13 0.87 +0.09 0.71 +0.08 0.78 £0.14 0.71 £ 0.05
Female
No. of animals 6 6 6 6 6 6. 6
Body weight (g) 228 + 12 243 £ 15 227+8 220+ 12 249+ 29 264 £ 29 238+ 17
Absolute organ weight
Brain (g) 1.84 +0.06 1.86 +0.05 1.84 £0.07 1.86 + 0.06 1.86 & 0.04 1.99 £0.15* 1.88+0.08
Thymus (mg) 420 + 108 447 + 68 434 + 87 460 + 97 341+ 50 384 £57 339+85
Heart (g) 0.85 +0.08 0.84 £ 0.05 0.83 £0.04 0.78 + 0.04 0.86 + 0.09 094 +0.11' 084 10.04
Lung (g) 1.09 +0.05 1.07 £ 0.10 1.06 + 0.08 1.04 + 0.07 1.08 +0.08 1.11 £0.09 1.05+0.10
Liver (g) 6.75 £ 0.76 6.86 = 0.34 6.87 £0.58 7.65 1+ 0.86 6.84 + 0.93 7.49 +1.08 7.00 + 0.65
Spleen (g) 0.51 + 0,06 0.49+0.03 047 +0.04 0.50 £ 0.05 0.51 £ 0.07 0.52 £0.08 0.50 O.Q4
Kidneys (g) 1.72 £0.21 1.86 +0.11 1.84 +0.13 1.74 £ 0.14 1.81 + 0.14 1.87 +0.22 1.74 £ 0.16
Adrenals (mg) 72+8 75+ 8 76+ 10 745 706 76 =5 78 £ 10
Ovaries {mg) 81.3+98 96.6 + 14.9 98.0+155 974+ 10.2 883+ 130 92499 96.0+ 125
Relative organ weight
Brain (%) 0.81 £0.04 0.77 £ 0.04 0.81 +£0.04 0.85 £ 0.04 0.75 + 0.08 0.76 + 0.09 0.80 £ 0.07
Thymus (%) 184 42 185+ 33 192 £ 41 210+ 49 138+ 18 147 +22 142 £ 34
Heart (%) 037+003 035002 037+£002 036001 035+003 036+£002  0.36+0.01
Lung (%) 0.48 +0.02 0.44 £ 0.03 047 £0.04 047 +0.04 043+003 042%0.02 0.44 +0.02
Liver (%) 2.96 £0.26 283+0.12 3.02+0.19 346 +0.20** 2.75+0.13 2.83+0.13 294 £0.12
Spleen (%) 0.23+0.04 0.20 £ 0.02 0.21 £0.01 0.23 £ 0.03 0.21 +0.03 0.20 £0.03 0.21£0.01
Kidneys (%) 0.76 £0.07  0.77+0.05 0.81 £ 0.04 0.79 = 0.05 0.73+£005 071 £0.01 0.74 £ 0.06
Adrenals (%) 32+3 31+4 33+5 343 28+3 29+3 33%5
Ovaries (%) 35.7+4.3 40.0 £6.2 433+76 443+ 4.7 36.0 6.8 35.1+14 404146

Values are expressed as Mean + S.D.
Significant difference from control group; *:P<0.05 **:P<0.01 -
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Table b
day repeated dose toxicity test

Summary of gross findings of rats treated orally with 4,4'-thiobis (6-tert-butyl-m-cresol)in the twenty-eight-

28 days dosing groups (mg/kg)

14 days recovery groups (mg/kg)

Item
Organ Findings 0 15 60 250 0 60 250
Male

No. of animals necropsied 6 6 6 6 6 6 6
Small intestine

Thickening of wall 0 0 0 4 0 0 0
Large intestine

Dilatation of cecum 0 0 0 5 0 0 0
Testes

Enlargement (unilateral) 0 0 0 0 0 1 0
Epididymis

Yellow nodule (unilateral) 0 0 0 0 0 0 1
Female

No. of animals necropsied 6 6 6 6 6 6 6
Thyroid

Enlargement (bilateral) 0 1 0 0 0 0 0
Small intestine

Thickening of wall 0 0 0 4 0 0 0
Large intestine

Dilatation of cecum 0 0 0 4 0 0 0

VOB A LRI ENS, REQOEIMNIAEE
WHOEBRI T 2EBLEZ SR DHY, BRETIIER
FHEICIBEO N o7z, F72, 250 mg/keBEOM
DMBEIIET LTV 6, R b o koiEm
i3, MABEOETICHE, TRALF—-FL LTOREE
RyERLOLHEEENL,

M#FEFRETE, MAREOEI, VU > EREROH,
A& FEBEFPIREEOBMA 250 mg/kgBHD T & LT
MEVZA B, 250 mg/kgBEDREIZ BT B Y VBB X
Um B PROERY, AMEREE: #O0EHENS
KOH L, JNREUI BEFIEDR20%E, 5B
B PRI BB E OB 160% 8 TH - -2 L »
b, FRBRIIBY5AMRGEREROEE, FERKET
PEROERNZEIMCERL, ABSECOMEE &
DEEEITREEING.

MBEACERE T, BICR7E RESFEB L
CER) Y OZREOIEY, BaLAFo—n &) VIRE
DM 250 mg/kgBEIZALN, BEERB~DOEBLR
3 (WA

REFRETIE, B, KB, BEEY Y GBLU
FEZ B A Gz, AT, HWEREY 2B DREE A5
250 mg/kgBElz A N, MEFENIE, B THEED
BB ATAR b BASR710 ¢, 60 mg/kg bl ko
BEHCHAESEORTARE SN2, MBI BIT
HREFRE, Wb - RIGEDIK T IZ$ 2 B 69
LEARREEZONDL. /-, KBTI, BIRNLE
B OYTRA250 meg/kg B A L, HMEEFHICIBEES
L ORI TR EE Ml o b s X RO M iR
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»60 mg/kg L EOHTEBRIZA LN, KW T ARE
AR S /e, 2L, RINEEEROZELE R E
FrEREREr Ry EEL ILTLL—FEY, MED
BEHEIZB S 2 CThdo /. BRI V8T, BR
ZHEIRIZBIT 5 “tingible body macrophage” #5250
mg/kgBEIZ R R E L A LN, ZOELE, BER) >~
INERR AR, PR S VB ETIERRAD SR,
DRI DL, BEBELRELLFRATHY, Y o3
FBEEHTIEENLMEATR2VWEEZLNL. &
B, HERTHEHABEGIOS H, 250 mg/kg HEOMBEE 1
B, ERHEOMBEEL LS NSRBI B
{, ¥/, TOBOBMTEEEMIBEINLZ L,
L, HBRMRERS L ORERII LV EHRT S .
T, 250 meg/kgBECERBBINL, HEFEHIC
EAAEDLFFBROIEKYED b 7. MiEE{LER
ETIE, GOTRGPTO LA % EHEREBEL RTAMR
AN/l hb, RO R, EYR
HEZOFHET TR TIINY LEEIND,

OEEICBY TR, #RYERS I\ CHEETLILEEZS
NAEADI B, 250 mg/kgBHDORpHOET, REH
oM, MAMREOENE &L CEBICE T 5BHE0G
FEREZBR(MRIIEDS LT, Bhfiitosfbe £z
L.

Brom<, 44-FF KX (6-tert-7F NV -m-7 L/ —

W) RSy MBS HERERS L SR, £025{h60

mg/kg A EDHREGEHOKEIZ, & 512250 mg/kgBETid
MEBLUFRBICALI, AEBRYMEOELIEMIEIL
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Table 6  Summary of histopathological findings of rats treated orally with 4,4'-thiobis (6-tert-butyl-m-cresol) in the
twenty-eight-day repeated dose toxicity test

. 28 days dosing groups (mg/kg) 14 days recovery groups {mg/kg)
tem 0 15 60 250 0 60 250
123P 123P 123P 123P 123P 123P 123P
Male
No. of animals necropsied 6 6 6 6 6 6 6
Tleum (6) (6) (6) (6) (6) (6) (6)
hyperplasia/ villus 0000 0000 0000 1000 0000 0000 1100
Cecum (6) (6) (6) (6) (6) (6) (6)
vacuolization/cytoplasmic/
absorptive epithelial cell 0000 0000 3000 4100 0000 0000 0000
cellular infiltration/mucosa 0000 0000 4100 2100 1100 2000 2100
Colon (6) (6) 6) (6) (0 (0) (0)
vacuolization/cytoplasmic/
absorptive epithelial cell 0000 0000 1000 1000 -~ - - - -~ - - - - -
Rectum (6) (6) 6) (6) (6) (6) (6)
cellular infiltration/mucosa 0000 0000 0000 1000 0000 0000 1000
Liver (6) (6) (6) (6) (6) 0 (6)
hypertrophy/hepatocyte/
centrilobular 0000 0000 0000 5000 0000 - - - - 0000
altered hepatocellular foci 0001 0000 0000 0000 0000 - - - 0000
microgranuloma 0000 0000 0000 0000 1000 Rl 1000
Mesenteric lymph node (6) (6) (6) (6) (® 0) (0)
tingible body macrophage/
paracortical/increased 1000 1000 1000 1100 - - = - -~ - - - ==
Kidney (6) (0) {0) (6) (0) 0) (0)
basophilic change/proximal tubule/
focal 0000 - - - - - 1000 -— - - - - - - - - -
Prostate 6) (0 0) (6) (0 (0) ()
inflammation 1000 -- - .- 0000 - - - - -
Femxale
No. of animals necropsied 6 6 6 6 6 6 6
Heum (6) (6) (6) (6) (6) (6) (6)
hyperplasia/villus 0000 0000 0000 3000 0000 0000 2000
Cecum (6) (6) (6) (6) (6) (6) (6)
vacuolization/cytoplasmic/
absorptive epithelial cell 0000 0000 1000 3200 0000 0000 0000
cellular infiltration/mucosa 0000 0000 10600 2100 2000 1000 2200
Colon (6) (6) (6) (6) (0) (0) (0)
vacuolization/cytoplasmic/
absorptive epithelial cell 0000 0000 1000 2000 - - - - - - - - -
cellular infiltration/mucosa 0000 00060 1000 2000 - - - -—-—- - - ==
Rectum (6) (6) (6) (6) (6) (6) (6)
cellular infiltration/mucosa 0000 0000 0000 1000 0000 1000 0000
Liver (6) (6) (6) 6) (6) () 6)
hypertrophy/hepatocyte/
centrilobular 0000 0000 0000 5000 0000 -~ - - 0000
microgranuloma 0000 0000 1000 0000 1000 - - == 0000
Thyroid (Parathyroid) (6) 1) (0) (6) 0) 0) 0
hyperplasia/follicle cell/diffuse 0 0 0 0 0100 - - - - 0000 - - - - - - -
Mesenteric lymph node (6) 6) (6) 6) (0) (0) (0)
tingible body macrophage/
paracortical/increased 0000 1000 2000 4100 - - - = - - - - - - - -

1:Slight 2:Mild 3:Moderate P:Present (grading of severity was not done, such as case in the neoplastic lesion)

Numbers in parenthesis indicate No. of animals examined microscopically at this site. : -
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BELREEL b —F, 15 mg/kgBETIRELL
BB ONEI=o . TNLDOERNS, KEBEGT
B4 4-FFH X (6-tert-7TFNV-m-2 LS — V) D
B EIIMHEL b 15mg/kg/day L EZ SR,

Xk
1) S.C.Gadand C. S. Weil, “Principles and Methods of
Toxicology,” 2, ed. by A. Wallace Hayes, Raven
Press, Ltd.,, New York, 1989, pp. 435-483.

2) J. R Glaister. “BRBEZOERE," BEEAER,
V7 b4 Ly A3, BE, 1992, pp.85-98.
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Reverse Mutation Test of 4,4-Thiobis (6-tert-butyl-m-cresol) on Bacteria

L33

Bt EDEREMREFFORELT, 44-F4
YA (6-tert-7F NV -m-7 L —N) 22>\ T, #iE*H
WAHERERERARLY L - MEICL W ERL, Bl
DHERTIFT.

WERHE LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537 B & UF Escherichia coli WP2
uvrADSEH % vy, S9 mix ERME L RO &4
TTL— hERLY, BEFRFERAKET 50~ 5000 pg/ 7
L— FPOREBTIT-7-E2 A, SOmixEERMARKRE L
BRI OWTNIZBWT b Salmonella® 4 EEH 2
BUTHOWIEEIRRD b /205, WP2 uwvrA TIXE
HidFBo oo,

L7z#h%> T, AFREETIZS9 mix ERMALE % TA100,
TA15358 & ' TA15371320.781 ~50 ug/ 7L — I,
TA981x3.13~200 ug/ 7L — b+, WP2 uvrAid313 ~
5000 ug/ 7L — F OFET, S9 mixiEMHKEE S
typhimurium ® 4 ##ki312.5~800 ug/ 7L — +, WP2
uvrAi$313~5000 ug/ S L — OB THEYEEL
TERBL

FOFR, SO mix EBEMKATIX, TAIOOB LU
TA15371%, 125 pug/ 7L — b, TA15351325 ug/ 7L —
ko, TA98IX100 ug/ 7L — F THBEEARED H N2 A,
WP2 uvrA TIRED SN -7, F 7259 miximINEER
T3 TAL00, TA1535, B L FTA153713400 ug/ 7L —
b, TA9812800 ug/ 7L — P THEMEI D 67225,
WP2 uvi AT EZBO S hih o/, BREEa3u=—¥
13, 2EIOFREBE L, BOZHRERIC2VWT, wih
OHEIBVYTHRFBER IO = - FOBINIEDH
Nhholl s, 44-FF ¥ 2 (6-tert-7F N -m-7
L=, AVAERBRIIBWIERESREZA LR
w(BEtE) LHIE S h

Ak
(& £ H)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium ® A BB 13 1975F 10 A 31 HIZT £ )
HEKE, NV T AN TREOBN. AmestEL2 550

5 x5,
E. coli WP2 uvrA #2112 19794E5 H 9 B IZESL &R
RFOBRBEREL LS55 5%,
MEBEI-SOCLUTCHRERFLLODEMA:, =2
— by Y b 70 ANo. 2(0x0id) & AN LFRIRERE
CEEL-BEY -EREE L, 37VCTI0EMEER
FIEELSLOVREERE L.

(8R4 E)

4A4"-F F ¥ X (6-tert-7 F )V -m-7 L /' — ) (CAS No.
96-69-5) 13, SFEISSADOHBEAMHRETHS. R
By, HERILFETERRE (0 v MES 40701, ME
98 % LL L (T4 AH)) obn%, hERLFELHE
mEroftssh, FHETE CERREL, Hui.

44'-F F ¥ A (6tert-7F N -m-7 L=k, VA
FNANKF L F(DMSO) IEBHEF LI EDD,
DMSO 250 mg/mlic7% 5 £ ) W5 B L -k, FBEHT
AR LZTHERL, #EL2ICHEBRICHBV .

KEOBBIZHET » T, 44-F+ KA (6-tert-7F
V-m-2 L) DDMSOBERP TORERRERL &
FEBUERBRTER L. TEBRBRIIBYTHE, K
RER I CHE L7 RIBRE (78] pug/ml) B S L OERE
(50.0 mg/ml) BWIZOWT, ZiEEXEHFTT, ¥F
PWERAR, FOREFE, RABEARHZICBITLERED
T ERIR, FAFNEMEORFE) OFHEIZ LT,
1008 LU086% Tdh - 7.

7, EEAERRYITo-HR, ARBOBEL,
EREEII04.7%, RIBEIZ983NTH .

(BEtEA BRI E)
BB B E s L O F0ERIEID T LB T
5.
AF2 : 2-(2-7 ) 0)3-(5-=ba-2-7YJN)T 7
DNvT Ik (PP HEE)
SA L TUEFRY YA (FIbAisE T M)
9AA : 9-73I/7 Y  (SigmaChem.Co.)
20A 1 22T 37T Ty (FIFMEEIER)
AF2, 2AA X DMSO (A3 T M) ICER L7200
% -20CCHERFL, FEBHELZ. 9AAIZDMSO
2, SAFHAICERL, EP2ICRHEBRICHV.

(3EHb b £ 1S9 mix DFARK)
1) kyTT7H- -
FROKEH(A) B LU (B) 2 BRIEI0:10OBE TR

239

343



L7
(A) 737 b7 % — (Difco) 0.6%
X 1 ol SURY N 0.5%
B)*L-vxFT 0.5 mM
D-¥45 >~ 0.5 mM

*WP2 uvrA iz, 05 mML- b 7 F 7 7 KB
i i AT AN

2) BEIEH
i, BBEEDMEORDVERET AV, 28,
Bl )OERIITROLBY THA.

B~ 7 AT b - TR 02g
e ERV. vl 2g
JUBRKEZ YT AL 10g
) UEE—T T A 192¢
KEEF YDA 0.66 g
Fha—2A 20¢g
37 b7 — (Difco) 15¢g

FIO MmO Y- LIKHZN0mIziH L CTEHOT
H5.

3) 89 mix
ImlRTRORS &L
SO+ 0.1 ml
b-H A NN 8 umol
wiky L 33 umol
FNa—-A-6-) B 5 umol
NADH 4 pmol
NADPH 4 pmol
F MU A S EERE R (DH 74) 100 pmol

** 7AW O Sprague-Dawley 2l S v F & 7 2 / /X)L
¥'% — W (PB) BLU56-Xr V7 5K (BF) Off
A5 CREFFEL TR LS9 Buni.

(AR AE)

TL— FERIZED, S9 mix EFMRARE X °S9 mix
IR T 170 7.

AREBRERI, HERYEMREL ml, U EREHR
0.5 mi(S9 mix RMAEIZ BV TIZSI mix 0.5 ml), BE
BRI mBIU LYy 7 H—2midRELEDLES
B HTFIR B L Tl . 72, »HBEE L THE
WHEABE DD H ICDMSO, F-3BEOBESE
MREREZ RV, SREE T L OB BYE O
BLUHERE Table iR L 2. BEIZ37TC T8
BT, £2LAEREou=-—HrxEELL. REKORF
FEIZOWTE, WIRAD 2 VI EFRBEMSET T, XK
HORREDIRED & Hpr L7,

AV FRIGBESRERBRICBV T, BBBIUR
P BETIEI3INT >, FHEC >VWTIRIRT L
oo o, ARBUEBYTREYBEBIUEHEICD
&, ST o, TREFNOFYE L BEREE K
. BEXREHRKIILIE, ARBRIIFA-HEII>WT
2HIERL, HROBRAMOBELTo 2
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(HERE)

B sBOBREEN ) b, 1L EOBREBEDSI
mix FEIH 5 VLS9 mix iRMNEHIC BT, HBYWE
YEETAER LB AER IO - HOFIHEDN,
BEFBOERICHT2EDLICERL, 2, 20
BICHERAED 2 WITHERTEIRD S RBEC,
YHBWBRMEIRRBRRICBWIERREE TS (B
H)eHETLI L E LT

BRELUEE

(AEFREHRR)

44-F F Y X (6-tert-TF I -m-27 LS — ) ilonT
50~5000 ug/ 7L — b O#EH TR EHI L LT, RE&
FEBLALEIZS, SO mixERMEE CIE, TAL00,
TA15358 £ IFTA1537 133 _XTOBET, TA9BIL150
peg/ 7L~ PO EOHE CTHEESRO L D, WP2
uwrATIIMERERBO e o/, 7, S9 mixik
IskE& T3 S. typhimurium @ 4B HRIZT<T500 pg/ 7
L— ML EDOHETIERIFED 5N, WP2 uvrd
TIIEHIERD O o7

(REg)

HBRETZFhFNTable 1, 213K L7z, 44-FF ¥ 2 (6
tert-7F N -m-7 LV )YDOBE%, SO mixERMNK
E% T3 TA100, TA15353 & UFTA1537130.781 ~50 g/
7L —F, TA98IZ3.13~200 pg/ 7L — F, WP2 uvrA
1£313~5000 pg/ 7L — b OFET, S9 mixiFhIRET
1S, typhimurium® 4 ¥ #1£12.5~800 ug/ 7L — },
WP2 uvrAi2313~5000 ug/ 7'V — b O TR %2
ELTREBTERLL. FORKE, 2BOHKBOVTH
b, B sBEOBREE DS mix ERMARE L 0%
MABRIZBNT, BEFBEOC2IENDEL 2 A2ERaD
Z—ROBIIED LN h ot

BEDOMRIZEDE, 44-F4 € X (6-tert-7F ) -m-
7LV =i, BWiRBRRCBWIERERELZHE L
b o () gL,
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Table 1-1. Mutagenicity of 4,4'-thiobis (6-tert-butyl-m-cresol) ** in reverse mutation test (I) on bacteria

With(+)or |Test substance Number of revertants (number of colonies / plate, Mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 TA98 TA1537
0 109 134 119 | 20 22 11 21 21 30| 1 6 13
(1214 12.6) ( 18+ 59) ( 24% 52) ( 10+ 3.6)
0.781 104 107 119 16 12 17 ND 7 12 12
(110% 7.9) { 15+ 2.6) ( 10+ 2.9)
1.56 99 115 109] 16 11 14 ND 8 8 5
(108+ 8.1) ( 14+ 2.5) ( 7+ 1.7
3.13 8 111 99| M4 10 9 2 25 23 7 15 12
( 99+11.5) ( 11+ 2.6) ( 23+ 1.5) ( 11+ 4.0)
S9mix 6.25 95 8 101 9 12 14 18 14 25| 10 7 6
( 94+ 81) ( 12+ 2.5) ( 19% 5.6) ( 8+ 2.1)
(-) 12.5 95 97 94 9 9 8 22 22 19 5* 5% o
( 95+ 1.5) ( 9+ 06) (21+ 1.7) (- 5+ 0.0
25 88* 84* 89*| 11* 5 13* 11 25 19 T8 2*
( 87+ 2.6) ( 10x 4.2) ( 18+ 7.0 ( 6+ 3.2)
50 # 69* 66* 53*| 7* 14* 5* 13 11 14 3*1* 5*
( 63t 85) ( 9+ 4.7) ( 13+ 1.5) ( 3+ 2.0)
100 # 5% 5 O
( 6% 2.3)
200 # o 2x &
( 3+ 4.2)
0 156 139 134 | 13 14 24 32 32 31 12 15 12
(143+11.5) ( 17+ 6.1) ( 32+ 0.6) ( 13+ 1.7)
125 146 145 161 ] 19 12 18 40 39 40 9 15 13
(151+ 9.0) ( 16+ 3.8) ( 40+ 0.6) (12 3.1)
25 133 141 140 | 18 17 19 30 41 37 14 13 6
(138+ 4.4) ( 18+ 1.0) { 36+ 56) ( 11+ 4.4)
S9mix 50 137 156 128} 12 8 22 38 32 3| 17 6 14
(140+14.3) ( 14% 72) ( 35+ 3.1) ( 12+ 5.7)
(+) 100 134 125 120} 11 16 15 42 32 33)] 23 14 19
(126x 7.1) ( 14% 26) { 36+ 55) ( 19+ 4.5)
200 98 99 94 9 20 9 25 17 17| 13 19 13
(97+ 2.6) ( 13t 6.4) ( 20+ 4.6) ( 15+ 3.5)
400 # 60 83 74| 100 10 o* 2 5 2111 9 6
( 72+11.6) ( 10+ 0.6) ( 3+ 17) ( 9t 25)
800 # 46* 43* 36*] 5 9+ g§* A AR * 1x 2*
( 42+ 5.1) ( 7+ 2.1) ( 2+ 06) ( 1+ 06)
Positive Chemical AF2 SA AF2 9AA
control  |Dose(ug/plate) 0.01 0.5 0.1 80
S9mix(-) | Numberof | 868 803 830 | 170 165 175 894 873 913 |1310 1187 1149
colonies/plate (834+32.7) (170+ 5.0) (893+20.0) (1215%84.2)
Positive Chemical 2AA 2AA 2AA 2AA
control  [Dose (ug/plate) 1 2 0.5 2
S9mix (+)| Numberof [1352 1209 1238 | 270 316 300 420 373 374 | 243 212 142
colonies/plate (1266%75.6) (295+23.4) (389+26.9) (199%51.7)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide , SA: Sodium azide, 9AA :9-Aminoacridine, 2AA : 2-Aminoanthracene
*:Inhibition was observed against growth of the bacteria. #: Precipitate was observed on the surface of agar plates.
**: Purity was above 98% and impurity was unknown.

ND:Not done
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Table 1-2. Mutagenicity of 4,4"-thiobis (6-tert-butyl-m-cresol)** in reverse mutation test (I)on bacteria

With(+)or | Test substance Number of revertants (number of colonies / plate, Mean & S.D.)
without{(-) dose Base-pair substitution type
S9 mix (ug/plate) WP2 uvrA
0 20 37 22
( 26+ 9.3)
313 # 14 13 12
( 13+ 1.0)
625 # 16 29 18
(21 7.0)
1250 # 16 22 29
( 22+ 6.5)
S9mix 2500 # 25 24 19
( 23+ 3.2)
-) 5000 # 22 22 23
( 22+ 0.6)
0 29 22 24
( 25+ 3.6)
313 # 29 21 18
( 23+ 5.7)
625 # 20 16 16
( 17+ 2.3)
1250 # 24 15 18
( 19+ 4.6)
S9mix 2500 # 12 11 11
( 11+ 0.6)
(+) 5000 # 11 11 9
(10 1.2)
Positive Chemical | AF2
control {Dose(ug/plate) 0.01
S9mix(-) | Number of 146 162 170
colonies/plate (159+12.2)
Positive | Chemical | 2AA
control  [Dose{ug/plate) 10
S9mix(+) | Number of 1214 1213 1269
colonies/plate (1232432.0)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 2AA : 2-Aminoanthracene
# Precipitate was observed on the surface of agar plates.
**:Purity was above 98% and impurity was unknown.
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Table 2-1. Mutagenicity of 4,4"-thiobis (6 -tert-butyl-m-cresol) ** in reverse mutation test (I) on bacteria

With(+)or | Test substance Number of revertants (number of colonies / plate, Mean + S.D.)
without{-) dose Base - pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 TA98 TA1537
0 120 130 141 11 12 18 29 18 26 7 12 5
(130+10.5) ( 14+ 3.8) ( 24 5.7) ( 8% 36)
0.781 124 135 149 12 10 14 ND 8 12 7
(136+12.5) ( 12+ 2.0 ( 9% 26)
1.56 151 112 105 20 14 12 ND 6 9 11
(123+24.8) ( 15+ 4.2) ( 9% 25)
3.13 129 104 132 8 17 19 23 25 29 12 7 5
(122+15.4) ( 15+ 5.9) ( 26+ 3.1) ( 8t 36)
S9mix 6.25 114 91 112 15 10 13 12 24 24 5 5 6
{106+ 12.7) ( 13+ 2.5) ( 20+ 6.9) ( 5t 06)
=) 12.5 107* 106* 84*f 15 15 6 25 19 21 10* g 12*
( 99+13.0) ( 12+ 5.2) ( 22+ 3.1) ( 10x 2.0)
25 64*  84* 106* 6* 11* 14* 17 23 20 5% 6% 6*
( 85+21.0) ( 10 4.0) { 20+ 3.0) { 6+ 06)
5 # 53* 63* 48* 9*  6* 9* 8 14 17 0* o+ 2*
( 55+ 7.6) ( 8t 17) (13 4.6) ( 1+ 12
100 # 9* 5 6*
( 7+ 2.1)
200 # 10 4*  6*
( 7 3.D
0 129 137 129 15 16 20 30 36 36 14 13 14
(132+ 4.6) ( 17+ 2.6) ( 34+ 3.5) ( 14+ 0.6)
12.5 172 182 166 20 20 30 33 46 35 g8 13 9
(173+ 8.1) ( 23+ 5.8) ( 38+ 7.0) ( 10+ 2.6)
25 160 162 174 33 26 23 45 38 39 12 22 8
(165+ 7.6) ( 27+ 5.1) ( 41+ 3.8) ( 14+ 72)
S9miix 50 166 168 146 24 15 20 42 41 39 11 10 9
(160+12.2) ( 20+ 45) ( 41+ 1.5) ( 10+ 1.0)
(+) 100 120 146 118 17 26 12 29 30 38 14 15 18
(128+15.6) (18+ 7.1) ( 32+ 4.9 ( 16+ 2.1)
200 # 117 114 122 11 16 11 19 14 17 8 12 4
118+ 4.0 (13 29) ( 17t 25) { 8t 4.0)
400 # 82* 95 80*| 15 9 10 9 5 7 2% 9% 14
( 86+ 8.1) ( 11+ 3.2) ( 7t 20) ( 8t 6.0)
800 # 45%  AT7*  46* 9* 8 5% 3* 3 4* ot 0 0
( 46 1.0) ( 7 2.1) ( 3% 06) ( 0% 0.0)
Positive Chemical AF2 SA AF2 9AA
control  |Dose (ug/plate) 0.01 0.5 0.1 80
S9mix(-) | Number of 794 787 840 | 172 181 159 932 901 970 | 942 913 905
colonies/plate (807+28.8) (171£11.1) (934+34.6) (920+19.5)
Positive Chemical 2AA 2AA 2AA 2AA
control  |Dose(ug/plate) 1 2 0.5 2
S9mix(+) | Numberof [1418 1526 1543 | 299 297 298 321 299 319 | 256 270 235
colonies/plate (1496167.8) (298+ 1.0) (313+12.2) (254+17.6)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA9-Aminoacridine, 2AA ;2-Aminoanthracene

*.Inhibition was observed against growth of the bacteria. #: Precipitate was observed on the surface of agar plates.

**: Purity was above 98% and impurity was unknown.

ND:Not done. -
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Table 2-2. Mutagenicity of 4,4"-thiobis (6-tert-butyl-m-cresol) ** in reverse mutation test (I)on bacteria

With(+)or | Test substance Number of revertants (number of colonies/plate, Mean + S.D.)
without (-) dose Base-pair substitution type
S9 mix (ug/plate) WP2 uvrA
0 21 24 18
( 23+ 4.6)
313 # 16 25 17
( 19+ 4.9)
625 # 18 22 22
(21 23)
1250 # 23 24 17
( 21+ 3.8)
S9mix 2500 # 15 22 14
( 17+ 4.4)
(-) 5000 # 8 5 10
( 8% 25)
0 32 26 39
( 32+ 6.5)
313 # 27 33 19
( 26+ 7.0)
625 # 26 17 17
( 20+ 52)
1250 # 22 21 2
( 21+ 1.0)
S9mix 2500 # 13 13 12
( 13+ 0.6)
(+) 5000 # 12 12 15
(13 1.7)
Positive Chemical AF2
control [Dose(ug/plate) 0.01
S9 mix(~) | Number of 217 195 204
colonies/plate (205+11.1)
Positive Chemical 2AA
control  Dose(ug/plate) 10
S9mix(+) | Number of 1569 1540 1512
colonies/plate (1540+28.5)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide , 2AA:2-Aminoanthracene
# Precipitate was observed on the surface of agar plates.
**: Purity was above 98% and impurity was unknown.
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In Vitro Chromosomal Aberration Test of
4,4'-Thiobis (6-tert-butyl-m-cresol) on Cultured Chinese Hamster Cells

2

Bt ELEMERIRIENRATEEN R
LT, 44-FF ¥R (6-tert-7FNW-m-7 L /) Ok
EMRICRIZTHREEENEELFET A0, Fy
4 Z—=X - NARY—5EFEME (CHL/TU) % BV CatBR
ENREaGETRBREERL .

AT (48B M) 12 B W T, 50% FB S Il R
B IETEIIEIERE, T 705 0.002 mg/ml DIEEE RSN
gL L7c., $7:, SRR (68FR)S9 mix F1E
TBLOEFETICBVTIEERFN 50% Bz 518
FEHIEIREE, § 745 50.02 mg/ml B L UF0.0009 mg/ml
DRETRENHEEE: L. REREEENL/2BX
U4z T EhdgifE, gL LTRE L. ER
W TIL, S9 mix FEFEFETIIBIT 5245/ B L U488
MEGLIEE, GRMLETIISI mixFETB LU
FHET CORMAE(18EM O BIERRM) #, =X EH
L, BET A LI W By FT R LR L.

CHL/IU #iifa % 24 B R SR AL L oV O MBS
BWThH, REAOHERFECEHERROFZEER L
BHON o, 48FERLERUE L v oBE
BHTH, REF0BEREEIRZDON Lo/, T/,
E R BEEF (0.002 mg/mi) Hifa M CIx, 5 M Es
THTELholzh, TOMOBEEICBVCERNE
HMRROFRERMERERD LN 2o/, SEELETIE,
SO mixFETH L UFEFLET TORMBEL-Tho
BEEIZBWTH, RAEEOEERF PEEETATOS
BIERRBRO N o7z,

PED#HRL Y, 44-F 4 ¥ R (6-tert- 7F V-m-2
LY =) i, ERORBREG T CREARELHFEL
VERER L.

Hik

1. {EM L /- #4182
YH—F - YV — R 5 (JCRB) 46 AF (19884 2
A, AFEF @4, BERR) LAFr1=—-X-
NLAY —@ROCHL/ UMM %, BRAEHR 10480
MCHRERIC 7.

2. BERADOAN
BEEIIL, 4B5BMiE (FCS : Biocell) % 10% i#Hin L
7oA — 7 )WMEM (B AZ3EM) s v 7.

3. HEEEG

2X10MB O CHL/IUMA %, $SEBS mix AhLF
1 v 2 (6 cm, Corning) I &, 37CHCO, 1 ¥
aN—=%—(5% CO,) NTHEEL .. EHFMETIX, M
FEE3H BIHEBRYE LR, 24FH B L M43 M
BULA., F7, EHEAETIE, MEEE3IHBIZSI
mixFAETBLUEFAETCORMNEL, MEBERTHE
e R TS S ISBEMEEL /-,

4. WRME

44'-F AR (6-tert-7FNV-m-7 L — V) (BEFE :
TBBC, CAS No.:96-69-5, 1 v h&E5 : 40701, k1t
FLEMRE, DHREELERSRERM) X, gokR
HRERT, KIZFLTEHTE, TP rBITAY /—
WIZIEFETH D, BE160~165C, F3K CpHy0,8,
P E35854, MAEEIS%(TMMIIAEH) OWETH 5.

BERYWEEAOTENHIIHT AFERIIBO o7
»%, BiEd (DMSO) Tid, 7.81 pug/mi~ 50.0 mg/mi D
BEHEC4EBEETH - /2.

5. #WERMEDRN

WKEBRMEORBEIL, FHODEIT -7, HEIZ
DMSO (FI A3 T3W) # Hv7-. BT BEICER
LTHREBEZARL, D THEE 2 HE THEAHRL T
EDREDOHBYWERBE - FH L7-. HRWEREN
i, TXTORBRIZBVTEERID(V/V) 2589
MA 7z, BEAERERBRICHEV - EHBRYERREE DS
L, FFEEEMN (FEP TOFHERLITRIME D 9.0
~110%) DETH - 7. L BREOREHIZOWT, ME
BEIfTbhho7.

6. MBRIETEMAIHERIC & B UIDBEREDRE

SEAREABRICAVCIBEBEYRONERE T RET
H7:0, WERYEOMIEHEIIRIZTTHEYR. &
Y E O CHL/IUMAL X 5 MR 1, BES
B ERE S (Monocellater™, # 1 Y /s AT ¥
W) Z AV TEHOKHME Z 510 L, HBRYERLEEHD
EEAT BRI A MR O R b o TIREE L L 72

FORER, EHEWNEIZBIT S 50% DOEEINGIRE % H
SR DB (60%DMEIHERE) ¥, 60%1%
FEHGIEE RIS L2BELDERLA-E A, 0.002
mg/mi TH -7z (Fig. 1). —F, EEFRVEO S mix F
FETB L UCEHFET CIX, £h£10.02 mg/mi(Fig. 2)
B L T0.0009 mg/ml T - 7z (Fig. 1).
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100 Q‘\ ==l ==~ treated for 48 h without S9 mix
. == treated for 6 h without S9 mix
]
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Fig. 1 Growth inhibition of CHL/IU cells treated with
4,4 thiobis (6-tert-butyl-m-cresol) without S9
mix

=i treated for 6 h with S9 mix
100

Cell growth (% of control)
144
(=]
1

0 ——— — .
0.04 0.08 0.12 0.16 0.20

Concentration (mg/ml)

Fig.2 Growth inhibition of CHL/IU cells treated with
4.4'-thiobis (6- tert-butyl-m-cresol) with S9 mix

7. EBRBOSTE

MlaEmEsiABROBRE LY, REAEFRBTHY
HEBMEOBIREE S, EFNE TI20.002 mg/ml,
FARFMAES) mix FET B L UEFERET TR, #he
10.02 mg/mi B £ F0.0009 mg/ml & L, FhFhGE
BEEOI/2OBETEBE, 1/4OBEHREEL L.
B BWE L L TRV 1 bv 42> CIMC, il
BETEW) BLU 20Kk 27 7 3 F(CPA, Sigma
Chemical Co.) ¥, FEFBKEBHRERETIE) ICBERL
THE L. thEnEEafEE2ERET LI LS
NThLREZERL .

8. FEMIEREREL

RBEXTO2BMBAENIC, a0t FiBERIEESY
0.1 pg/miiZ%e b k) ICEEBEBRICMA 7. REAERD
ERISBEEIC > TiTo7. 254 FEKEET v
2D EOHER L. R LAEERL 3% F LG
THBLI.
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9. FEK/H

ERLI-ATAFEERDI L, 12071 v ahs
BONEERBATA VE, AROBEEFZHERM
BEHFIHP O VE T — FMELZIRETHH L
7o, BBAEOSHIE, BARBELTEESZS WILEYR
EBR(MMS) 5 HEEVIZE 58RI E TV TITY, &
HRG LT RE S RKEOF v v 7, Y, SBh o
BEREOLE L EHEM (polyploid) DHEEIZ O W
TERLAZ. ILBEREIC OV TCIIIE200M8, &K
IR LDV TIE 1 RESO0ME O 4 2 eh ERHANE % 58T L 7=

10. 8 EHE

LR, BB L U BREE & R B
DOWTOSTHERIE, BEL oMl BEREoE
HEH, BHERBOBIIOWTERL, EEEOERR
FERMICERA L.

FOERRELE T HMBOLEERIZIOVWT, #20
FEXBELLT, BROEET— 5 L B ELEE
MT74y vy —OHEEREE(SEBEERLT
familywise D EEKEL % L L2) Tk b, FEER
EEEmLI. F, 714 vy —OEEREETEE
EVBRDLLONBEILE, BeRFEdicELTar 9
v T =37y YOEmEREY (p<0.05) 2fTo 72, B
Bl LTUL 2RIOMETE SIZEEZNAO SN
ErBHE Lo, HAMBRECEEENRD SN W
BIREGTEE Lo, BIEMB KDY, BEREFEIIouT
100K, BRI OV T 400K OB S
HREBEEO-OHERGEE L.

BRLUEER

HHALII L 2 BB O RS Table 11273 L 7.
44-F F ¥ 2 (6-tert-7F V-m- 7 LV — V) # X T24
B L 2w T hoBE i icBvwCd, Sadkois
AEBIUVBEBEMROZREROON o7 T,
A8HFHERAB L2V ThOREEICB VT O el
DEBEEFIFR SN2 D o7, EEMEROFRER
LT, EEEE(0.002 mg/ml) TiX, filadEM-
OEHEAROSZRE AL T Ha 2 MBErT T A
o2, FOMDOMBE CIIEHEMRESERESR
Lo ro.

BRI L DR A OB ES Table 2127 L
72, 44-FFH A (6-tert-TFNV-m-7 L) =)V ) Bz
TSI mixFAETBLUHEFET CoRHAEL - THh
DRBEIIBWTL, REAOBEREY S L OB
ROFRERERO LN h - 7.

o T, 44-FF R (6-tert-7F N -m-7 L ) — )
i1, EEORMBENT T, REBEENOCHL/TUMAL %
BREFLZFR LV EERLL.
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Table 1 ~ Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4,4"-thiobis (6-tert-butyl-
mrcresol) (TBBC) * without S9 mix

Concen- Timeof  No.of No. of structural aberrations No. of cells
Group tration  exposure cells Others® with aberrations Polyploid? Trend test®
(mg/mi) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 0 1 0o 6 0 0 7 0 2(10) 2 (10 0.13
Solvent” 0 24 200 o 0 0 0 0 O 0 0 0 (00 0(00 0.00
TBBC 0.00050 24 200 0 0 0 0 0 0 0 0 0(00 000 0.13
TBBC 0.0010 24 200 1 0 0 0 0 0 1 0 1 (05 0 (00 0.38 NT NT
TBBC 0.0020 24 200 6o 0 1 0 0 0 1 0 1 (05 1(05 0.00
MC 0.00005 24 200 0 16 588 0 0 0 74 1 62 (31L.0) 62 (31.0) 0.13
Solvent! 0 48 200 6o o0 o0 0 1 0 1 2 1 (05 1(05 0.50
TBBC 0.00050 48 200 o 0 0 0 0 0 0 0 0(00) 0 (00 0.13
TBBC 0.0010 48 200 1 1 0 3 0 0 5 0 3(15 2(10) 0.13 NT NT
TBBC 0.0020 48 140 0o 0o 1 2 1 0 4 0 2(14) 2(14) 0.420T
MC 0.00005 48 200 3 31 67 3 6 20 130 5 70 (35.0) 68 (34.0) 0.13

* Abbreviations :gap chromatid gap and chromosome gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul :multiple aberrations, TAG :total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA structural aberration, NA:numerical aberration, MC : mitomycin C, NT:not tested, T:Toxic; this group was
excluded from judgement in case of less than one hundred cells for structural aberration analysed or less than four hundred cells for polyploid
cells analysed. 1) Dimethyl sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) Others, such as
attenuation and premature chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were
analysed in each group. 5) Cochran - Armitage’s trend test was done at p<<0.05 when the incidence of TAG and polyploid in the treatment
groups was significantly defferent from historical solvent control at p<0.05 by Fisher’s exact test. 6) Two hundred and thirty-eight cells
were analysed. *:Purity was more than 98%.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 4,4'-thiobis (6-tert-butyl-m-
cresol) (TBBC)* with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure cells Others® _ with aberrations Polyploid? Trend test®
(mg/mi) (h)  analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 1 6 0 0 0 0 1 0 1(05 0(00) 0.13
Solvent? 0 - 6-(18) 200 01 0 0 0 O 1 0 1 (05 1(05) 0.13
TBBC 0.00023 - 6-(18) 200 1 0 0 0 0 0 1 0 1 (05 0 (00 0.25
TBBC 0.00045 - 6-(18) 200 1 0 0 0 0 0 1 0 1 (05 0 (00 0.25 NT NT
TBBC 0.00090 - 6-(18) 200 0o 1r o0 0 0 0 1 0 1(05 1(05) 0.38
CPA 0.005 - 6-(18) 200 1 0 0 0 0 0 1 0 1 (05 0 (00 0.00
- Solvent? 0 +  6-(18) 200 6 0 0 06 0 0 0 0 0(00 0(00 000
TBBC 0.0050 +  6-(18) 200 0O 0 0 0 0 O 0 0 0(00) 0 (00 0.25
TBBC 0.010 +  6-(18) 200 6 0 0 0 0 0 0 0 0(00) 0(00 0.13 NT NT
TBBC 0.020 +  6-(18) 200 ¢ 0 0 0 0 0 0 0 0(00) 0 (00 0.00
CPA 0.005 +  6-(18) 200 1 2 112 0 1 40 180 0 90 (45.0) 89 (44.5)  0.00

Abbreviations :gap : chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, ¢sb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul :multiple aberrations, TAG :total no. of cells with aberrations, TA :total no. of cells
with aberrations except gap, SAstructural aberration, NA: numerical aberration, CPA :cyclophosphamide, NT :not tested. 1) Dimenthyl
sulfoxide was used as solvent. 2) More than ten aberrations in a cell were scored as 10.  3) OThers, such as attenuation and premature
chromosome condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each group.

5) Cochran - Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment groups was significantly
different from historical solvent control at p<0.05 by Fisher’s exact test. *:Purity was more than 98%.
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