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Reverse Mutation Test of 4,4-Thiobis (6-tert-butyl-m-cresol) on Bacteria
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B EHELEERNEREREO—BL LT, 44-F77
VA (B-tert-7F N -m-7 L — L) izonwT, #iEZHE
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RER & LT Salmonella typhimurium TA100,
TA1535, TA98, TA15373 L U Escherichia coli WP2
uvrADSEEE RV, 89 mix\RIE L ONENO &4
'(““7"wa FERED, AEFERREL 0 ~5000 ug/ 7

—+ORAETIT-o/AE2 A, 59 mixERMRAES X
U“iﬁ:’gﬂuéi\isﬁm WFRIZB W T b Salmonella D4 HRER
B THGIEEARRS b 7o, WP2 uvrd TS
xRS sNLRdh o,

L7d5o T, REERTIESO mixfETEINHE % TAL00,
TA153538 & U TAL1537450.781 ~ 50 pug/ 7 — |,
TAO3IL3.13~200 pg/ 7V — b, WP2 uvrAiX 313~
5000 pg/ 7V — FDOEMET, 59 mixifFARE S.
typhimurium® 4 Hi#kid 12.5~ 800 pg/ 7L — I, WPZ
uvrAiE313~5000 pg/ TV — FOERETHE L
TEREL

FOFRE, SO mixMERNAE T, TAIOOB LTF
TA1537H, 125 pg/ 7L — b, TAIS35IE25 wg/ 71—
F, TA98IX100 pg/ 7' L — b TILEMEAERD b5,
WP2 uvrdA T sl d otz £7259 mix EINEES
THTALQ0, TA1535, 38 L UFTA153713400 pg/ 71—
b, TASBIZR00 pg/ 7 v — FTHEEANTLD S R7A-HT,
WP2 uvrATCHED bl o/, HREE D=
W, 2EOERERE L, HWIBREEIZ2WT, wih
OHERBVWTLRBELE T~ Ho IR0 L
Nhdpofzlbdt, 44-FFEX{B-tert-7F N -m-2
L=, AulRBRIIBWTEREREELE
V() L EN T
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Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S, typhimurium D4 HER" I 1975 F 1031 BIZT £ Y
HEHE, YT+ AT RKFEOBN. AmestE LA 557

HEgir.,
E. coli WP2 uvrA BR? (3 19794E5 A 9 H (B B {mE
REFOBHHEREL» S 5551,
BEFHE-SOCUTTHERFELELOEHY, —a
= My b7 AN, 2(0xoid) # AN Ly RERE
TR LR —EEHE L, 37TCTI0RMERIR
EAEBLILLVORRERRE L.

(R E]

4A4-F 3 € R (B-tert-T F W -m-27 17— ) (CAS No.
96-69-5) ¥, HFE3IBS4DEEKBERETHD. &
Bisiy, ERESEIEWE [Ty FE5 40701, ME
98 % LI E (R4l FRB)) wb 0%, G BALETE
Wadoitsah, HHET CEREEL, Bui,

A4'-FF ¥ A (6-tert-FF N -m-7 L — L) ix, VA
FZANERF L F(DMSO) WEBENF LW L2
DMSOIZE0 mg/mitc % % & 9 Wi L%, BB
BHEIECL2THRL, ELPIIREBRICF A

HEBEORBICERIL T, 44-F 4 ¥R (6-tert-7F
Wop-7 L/ ODMSOBE SR TOEERTERS &
CEEMERRr £ L i, EEEEBICBLTIE, &
SERT CHABL L /- {RIBRE (7.8] pg/mi) i L INSRE
(50.0 mg/ml) BEIZOWVT, FREREET T, €%
HEF<l. TOR/E, RAEAERBCBT2858ED
PHE&ERE, FNENYEBE O ) OFHEIIF LT,
1008 L U986% T o7z,

T, ERAEFHBET o8, PHEEOBREL,
EREL047%, [REEIZ83%TH 7.

(BEMExd RS E)
Bl BB ES LU+ 0BRBENTOEBY T
5.
AFZ 1 2-(2-7 ) n)-3-(5-=hO-2-7UN)T &
TR (LEFRE3E0R)
SA I T7¥EFTbRYTA (FIEHESE T3E08)
9AA [ 9-FE/TF 4 YT (Sigma Chem. Co.)
2AA 1 22T I/T Y MT Y (FIVGMEETTERE)
AF2Z, 2AA&iDMSO($HJ'|:%£—I¥ B BB LICbO
F-20CCHEBREL, BFERE L. 9AAIEDMSO
b2, SATMIAGIEEEL, B, CBERICHV .

[ & &£ UFSO mix DFREE)
1) Ry FTFH—
THROKSEA) BLUTRB) 2EEH 01 OEETR



&L
(Y 252 b7 H—{(Difco) 0.6%
TikF by A 0.5%
(BY*L-e2FI v 0.5 mM
D-¥FF 0.5 mM

*IWP2 uveA BZHE, 05 mM L- bV T 7 vAKE
HEHWE

2) ARiEH
ik, HEBRRORIEREREZAVL. 28,
BHUH-tOMBEITROEBI TS,

BB/ AT Y L - TR 02g
YL 8- LkF 2g
UV YBIRECAT T A 10g
) UE—T Y ESY A 192¢
AER{EFT U T A 0.66 g
Fhd— R 20 g
232 b7 — (Difco) 15¢g

FQmmAOL Y — VISV mIEFRLTEDT
H5,

3) S92 mix
I miFTROES &t
Sg# 0.1 m¢
b8 | A Ry P 8 umol
A L R R PN 33 pmol
- A1) LB 5 umol
NADH 4 pmol
NADPH 4 pmol

F MU A=Y S ERIREE (PH 74) 100 gmol
** . 7IBHG O Sprague-Dawley BT v F & 7 = /23
¥ ¥ — I {PB) & L U°5,6-~ 7 5 H (BF) Off
FIRECTRESEL TR LSO B,

(B A &)

FL—PFEEIZEYD, SO mix EIEMRESB L FSY mix
R 2T 2 72,

AREBEGI, HRDEFAREOL mi, Y rEEET
0.5 mi(S9 mix#AFRERIZ 35 Tk 59 mix 0.5 ml), BE
ER LI mBIF oy 7V —2mlERELTODLE
WIS TR LR LCTESD A, 7, WEEEE LCH#ER
WHERHBE O D Y IZDMSO, T 3 8o B B
MEBEHEHCW:, EREEILOBENBENEN LK
BLUHREEE Tablehiom L, BEEIIITC TS0,
BEiTv, £LAERco=—fErEE L HiFEOF
oW TIHE, WIRMNS 2 WIZERAMET T, £F%
T O RIS OIREE D & BT L 7.

AW HERRERFEIC BT, BRI UH
PEX IR CIEIHT 2, EFEEII2WTRIKTDEL
7o, F4, RRBIOBWTENEERBIUVERAEID
5, 3MFORMY, FRFNOENELEEREY R
Hi, HERERBE 1R, FRABREIR—-HEICowT
2RIEEL, EROBREORELIT-
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Tahle 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 reveriants {number of colonies / plate, Mean & 5.D.)
without (-) dose Base - pair substitution type Frameshift type
59 mix {pg/plate) TA10 TA1535 TAGR TA1537
0 109 134 119 20 22 11 21 21 30 11 6 13
(1211+12.6) { 18+ 59} ( 24+ 52) { 104+ 3.6)
0.781 104 107 119 16 12 17 ND 7 12 12
110+ 7.9) { 154 2.6) { 10+ 2.9}
1.56 99 115 109 16 11 14 ND 3 8 5
(108:= 8.1) ( 14+ 25) { 7= L7
3.13 88 111 99 14 10 9 22 26 23 7 15 12
( 99+115) ( 11+ 24) ( 23 1.5} { 11% 40
S9mix 6.25 95 8 101 9 2 14 18 14 25 10 7 3]
( 94+ 8.1} ( 12+ 25) ( 15+ 56) ( 8x 21
-3 125 95 97 94 9 9 8 22 22 19 5% 5% b*
{95+ 1.5) { 9+ 06) {21+ 1.7 ( 5+ 00)
25 88* 84* B89 11* 5 13* 11 25 19 7t B 2¥
( 87+ 286) ( 10+ 42) ( 18+ 7.0) { 6+ 3.2}
50 # 69* 66* 53*| 7 14 5 13 11 14 3* 1* 5
( 63+ 85} ( 9 4.7 ( 13+ 1.5} ( 3+ 20
100 # 5% 5% 9*
( 6t 2.3)
200 # o 2+ g
( 3+ 42)
0 156 139 134 i3 14 24 32 32 3 12 15 12
{143+11.5) { 17+ 6.1) { 32+ 06) {13+ L7}
125 146 145 161 1 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
(1384 4.4} ( 18+ 1.0) ( 36+ 5.6) { 113 4.4)
SOmix 50 137 156 128 12 8 22 3B 32 36 17 6 14
(140=14.3) ( 14t 7.2} { 35+ 3.1) ( 12+ 57
-+ 100 134 125 120 i1 16 15 42 32 33 23 14 19
(126x 7.1) { 14+ 26) { 36x 5.5) { 19+ 4.5
200 98 99 94 9 20 9 5 17 17 13 19 13
(97 2.6} ( 13+ 64) ( 20+ 46) ( 154 3.5)
400 # 60 83 74 0% 107 9% 2 5 2 11 9 6
( 72x11.6) { 10£ 0.86) { 3% 17 { 9+ 25)
W00 H# a46% 43¢ 3g* 5 9% g AR B b L Al
{ 42+ 51) { 7+ 21) { 2+ 08) { 1t 06)
Positive Chemical AF2 SA AF2 9AA
contro}  {Dose(ug/plate) 0.01 0.5 0.1 80
89 mix (-} Number of 868 303 830 | 170 165 175 864 873 913 {1310 1187 1149
colonies/plate 83+32.7) (170t 54) (89320.0) (1215+84.2)
Positive Chemical 2AA 284 2AA 2AA
control  {Dose(ug/plate) 1 2 0.5 2
S9mix (+)§ Numberof [1352 1209 1238 | 270 316 300 420 373 314 | 243 212 142
colonies/plate {126675.6) (295:£23.4} (389:£26.9) (199451.7)

AT272-(2-Furyl)-3- (5-uitro-2-furyl) acrylamide , SA:Sodium azide, 9AA :9-Amincacridine, 2AA:2-Amincanthracene
* [nhibition was chserved against growth of the bacteria. # . Precipifate was observed on the surface of agar plates.
**: Purity was above 98% and impurity was unknown.
ND:Not dane




Table 1-2. Mutagenicity of 4,4-thiobis (6-tert-butyl-m-cresol) ** in reverse mutation test (I) on bacteria

With(+)or [ Test substancé Number of revertants (number of colenies / plate, Mean £ S.D.)
without{-) dose Base-pair substitution type
S9 mix (g /plate) WP2 uvrA
0 20 37 22
{ 26+ 9.3)
313 # 14 13 12
{ 13t 1.0)
625 # 16 29 18
(21 7.0)
1250 # 16 22 29
( 22+ 6.5)
S9mix 2500 # 25 24 19
( 23+ 32)
(-) 5000 # 22 22 23
{ 22+ 0.6)
0 20 22 24
{ 25+ 386)
33 # 28 21 18
{ 23+ 5.7}
626 # 20 % 16
( 17+ 2.3)
1250 # 24 15 18
( 191 4.6)
S%mix 2500 # 12 11 11
{ 11 06)
+) 5000 # nmn g
{ 10+ 1.2)
Positive Chemical AF2
control  {Dose{ug/plate) 001
S8 mix(-) | 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 {12324:32.0)

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 £ 8.D,)
without (-} dose Base - pair substitution type Frameshift type
S8 mix (ug/vlate) TA100 TAI1535 TA98 TA1537
0 120 130 141 11 12 18 29 18 28 7 12 [
(130£10.5) { 14+ 3.8) { 24 5.7) ( 8% 3.6)
0.781 124 135 149 12 1 14 ND 8 12 7
(136%12.5) ( 12+ 2.0 ( 9+ 26)
196 151 112 105 20 1 12 ND 6 g 11
(123+24.8) ( 15 4.2) { 94 25)
313 120 104 132 8 17 14 23 25 28 12 7 5
(122+:154) ( 15+ 5.9) { 264 3.1) ( &+ 38)
SOmix 6.25 114 o1 112 15 10 13 12 24 M 5 5 6
(106:12.7) ( 13+ 2.5) { 20+ 6.9) ( 5t 06)
(=) 125 107 106* 84 15 15 5] 25 19 21 1w+ g+ 12*
{ 99-+13.0} ( 12+ 5.2) ( 22+ 3.1) (10 2.0)
25 64* 84* 106* 6% 11* 14 17 23 20 5 & oF
{ 854210} { 10+ 4.0) ( 20+ 3.0) { 6% 06)
50 # 53* 63* 48* 1 S * § 14 17 o ok 2
( 55+ 7.6) ( 8+ 17} ( 13+ 46) ( 1k 1.2)
e # o 5% g
( 7x 21)
200 # VA
( 7+ 3.1}
¢ 128 137 129 5 186 20 0 36 3\ 14 13 14
(1321 4.8) ( 17+ 2.6) ( 34+ 3.5) ( 4+ 06}
125 172 182 166 20 20 3¢ 33 46 3B g2 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 2
(165t 7.6) ( 27+ 5.1) ( 41+ 3.8) (14 7.2}
S9mix 50 166 168 146 24 15 20 42 41 39 11 10 9
(160£12.2) ( 20+ 4.5) ( 41+ 1.5} ( 10+ 1.0}
+) 100 120 146 118 17 26 12 24 % 38 4 15 1%
(128:£15.6) { 18£ 7.1) ( 32+ 4.9) ( 16t 2.1)
00 # 117 114 122 11 16 11 9 4 17 g 12 4
(118+ 4.0) { 13+ 2.9) { 17+ 2.5} ( 8+ 4.0)
400 % g2* 95* Bl 18 g 10 9 5 T ¥ 9F 14¢
( 86+ 8.1) { 11£ 3.2) ( 7+ 2.0) ( &t 60
/00 # 45% 47 4Ag* g% @F 5% R S o o o o
( 46% 1.0) { 7£ 2.1) ( 3t 06) ( 0f 0.0}
Positive Chemical AF2 SA AF2 9AA
contral  |Dose{pg/plate) 0.01 0.5 0.1 80
SO mix(~) | Number of 794 787 840 1172 181 159 932 901 970 | 942 913 905
colonies/plate (807+£25.8) (171+11.1) (934£34.6) (920£19.5)
Positive Chemical 2AA 2AA 2AA ZAA
control |Dose (ug/plate) 1 2 0.5 "2
SO mix(+) | Numberof |1418 15626 1543 | 209 207 293 321 299 319 | 256 270 235
colonies/plate (14596+57.8) (298+ 1.00 (313212.2) (2541 17.6)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sedium azide, 9AA:9-Aminoacridine, ZAA 22-Amincanthracene

* Tnhibition was chserved 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.




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 (mumber of colonies/plate, Mean £ S.I0.)
without (-} dose Base-pair substitution fype
59 mix (ug/plate) WP2 uvrA
0 27 24 18
{ 23% 4.6)
313 # 16 25 17
{ 19+ 4.9)
625 # 18 22 22
( 21+ 2.3)
1250 # 23 24 17
(21 3.8)
S9mix 2500 # 15 22 14
| {17 4.4)
(=) 5000 # 3 5 10
{ 8+ 25)
0 32 26 3%
{ 32 6.5)
33 # 27 33 19
( 26+ 7.0)
825 # 2 17 17
{ 20+ 5.2)
1250 # 22 21 20
( 21+ 1LO)
S9mix 2500 # 13 13 12
{ 13% 0.6)
{+) 5000 # 12 12 15
{ 13+ 1.7)
Positive Chemical AF2
control  |Dose (ug/plate) 0.01
S 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 chserved 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

Bt RS RIC R ERAESEN B
LT, 44-FFER (b-tert-7FNV-m-7 1/ ) OF
BRI RITTARBEEOBELFET 200, Fr
12— - NARY—EEME(CHL/IU) & B THER
ERRAERERBTEML L.

SERIRE (BB LBV TIL, 50% Btz
2 HEFEIIERRAE, T4 50,002 mg/ml DIREE TEHL
B L, 37, ERELED GRM)S) mixFE
THBIUEFETIZBWTIEFREN 50% 2H X 58
REHGLEREE, + 2+ 5002 mg/ml B & 1F0.0009 meg/mi
ORELEEVNRBREEL L. RELBIEEO/2BL
Fl/4 %%ﬂ%’i}*ﬁ%lﬁ, EiEEL UCERE L. 25
ML, SO mix FEFEETIIIBIT A 240FM B L P 430
PLESAERE, EREMWE TS mixFETE & U
FHET CTORFRMLE (18MEM O mENE) 8, SE48% R
L, T2 L ICL W RBEREFRELHRE L.

CHL/TU AR % 24 BRAEAFALT L v O BRI
BOTY, REEOEERE LIEHEHROSREER I
BobNldro i, ARRRERULBL W ThLOBEE
BTl, RefoBERERRn bk, T,
=R (0.002 mg/m!) MifEHHETE, +o LM%Y
T TE D o/2h, TOMOBERIIBWTEERE
MEOFEEREALRED Sl o . SEEAETE,
SY mixFET B L UFEFET CORHREL-wTFho
RHEBECIBCTH, PEAOBERE R EREEROHE
ZYEREEH NP o o

PEDHRE LY, 44-FF R (6-tert- 7T F N -m- 7
L= id, LEORBREGT CRAGEELTHREL
v gEm L,

hik

1. EEL -k
PP —F - V= Ay 7 (JCRB) b AF (19884 2
R, AFEE#4, #HEDRE) LibFyr1=2—X-

NHAZ—HmkOCHL/IUMR %, AHEENRL1040

RTHEIH W

2. HEEHROIAN
BECE, EEBME (FCS : Biocell) # 10% ih L
oA — 7 W MEM (R 7K BEE60) sl & v /o,

3. HEEEH

2X1MAOCHL/IUMM %+, BEWRS mix AN T
4 v ¥z (86 cm, Corning) i3 &, 37CHCO, 4 » ¥
2R—% — (5% CO,) FITHREL 7. EHELETE, M
METE3 0B BRI EEINA, 248RB X UASFRRIL
Bl f£7, EEELAETE, HREBEIEEAIICS
mixTFETBELUFEFET CoORMUBL, ABRTHE
FEE LTS b 18RS L 4.

4. WHERBE

44-F A+ ¥ A 6-tert-7F o-m- 2 L)) (BES -
TBBC, CAS No.:96-695, T &S : 40701, fEkib
STERIE, )RR 2 TERSRM) &, G
HHERT, KL TRERE, 7LryBIUP2y /-
WAZIEHTETHY, 8AELG0~ 16T, TF3 CuHy0,S,
DFE358.54, FEEEOR% (THWIZRE) DBMETH 5.

WM EEEOREECHT 2 EHRIIEL N2 h o
#, EES(DMSO) T, 7.81 pg/mi~ 50.0 mg/mi @
BEGEETIEETE TS T,

5. HERME AN

e EoO AL, EHOOEfTo. B
DMSO (FIFGAE3E THRED) & Avie, BRETBRICHERN
LCRBEFABL, DWW TOHET BECIERGNL T
EOREOHBHEMETE 2 /e L. R H MR
M, TXTORBICBTHEERIB (/) IR L)
A Ao, el AR SRR O R RO
B, FERRAGERDTOEEEENFENEDN N0
~110%) DETH o7z, LBIBEORBUIONT, ME
BB Th L o7,

6. FlFuIEtEINEIERER I & B MIRIRE DR -

ZEABRTRBCAV 2B EONERE L ET
B7zdh, WERYME OMBLER I AT R R AL W
Bt % ) CHL/IUMIRR (45 5 SEFEHIRITE A S, BB
B EES (Monocellater™, #F U s ANETHE
W) TR TERHEOBBEELEHEL, RBRYELEED
S BRI D MRS Ok R b o TIEE L L 12,

FOMR, ERNIZIZBT A B0% OB IIGIEE % E
5B A HIRE (160% OMETEIMHIRE) #, 60%1
FERPHIBE Y R S 2BELVER LA, 0.002
mg/miTH -7z (Fig. 1). —F, HHENEOSO mix #
HETBLUEFEET TR, 221002 mg/mi(Fig. 2)
B & UF0.0009 mg/ml T& - 7= (Fig. 1).
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100 (];'. “ ==M== treated for 48 h without S9 mix
N e} trepated for 6 h without $9 mix
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D NUSPE | E T\

L] T T T T ¥ T T T T T
0.0020 0.0040 0.0060 0.0080 0.0100
. Concentration (mg/mi)

Fig. 1 Growth inhibition of CHL/IU cells treated with
4,4"thiobis (6-tert-butyl-m-cresol) without S9
mix

—t—  treated for 8 h with S8 mix
100

?

£
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—
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=

£ 5o

£

?" L

o

o

o

0 T T T T T T T T T T

0.04 0.08 0.12 0.16 0.20
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Fig.2 Growth inhibition of CGHL/IU cells treated with
4 ,4'-thiobis (6-tert-hutyl-m-cresol) with 59 mix

7. EBRBEORTE ‘

MpEEmsRBEOFBRE LY, REREFHBTHY
ZYWEMEOBRERS, ERELETIH0.002 mg/ml,
HEEFEALIESY mix FET B L UCEFEET T, #hF
7002 mg/mi B L TFO.0009 mg/mi & L, FhENEE
EEO/20BE L il 1/4AnBErRErEL L.
TR E L LTHwWE L w4 2 CMC, BBH
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Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 4,4'-thiobis (6-tert-butyl-
mcresol) (TBBC)* without S9 mix

Concen- Timeof  No.of No. of structural aberrations No. of ceils
Group tration exposure  cells QOthers¥ with aberrations Polypleid* Trend test®

(mg/mk) (h) analysed gap ctb cte csb cse mu? total TAG (%) TA (%) (%) 54 NA

Controt 200 O 1 0 6 ¢ 0 7 0 2{10) 2 {1l 0.13

Solvent? 24 200 ¢c ¢ 0 0 0 O 0 0 0(o0n o0 (0D 0.00

TBBC 0.00050 24 200 ¢c 0 ¢ 0 0 0 0 0 0(0®) 0 (00 0.i3

TBBC 0.0010 24 200 1 9 ¢ ¢ 0 0 1 0 10058 0o{0m 0.38 NT NT

TBBC 0.0020 24 200 0o 0 1 0 0 90 1 0 1 (05 1(05 0.00

MC 0.00005 24 200 6 16 58 0 ¢ O T4 1 62 (31.) 62 (310 0.13

Solventd 0 48 200 o 0 o 0 1 0 1 2 1(05) 105 0.50

TBBC _0.00050 48 200 0 0 0 0 0 0 Y 0 0(o® 0 (00 0.13

TBBC 0.0010 48 200 1 1 0 3 46 ¢ 5 Q 3018 2 (10 0.13 NT NWT

TBBC 0.0020 48 140 o 0 1 2 1 0 4 0 2 (14) 2 (14) 0.428T

MC 0.00005 48 200 3 31 67 3 6 20 130 5 70 (35.0) 68 (34.0) 013

" Abbreviations :gap | chromatid gap and chromesome 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, TAtotal no. of cells
with aberrations except gap, SA :structural aberration, NA . numerical aberration, MC:mitomyein 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 z cell were scored as 10, 3) Others, such as
attenuation 2nd 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 hundrad and thirty-eight cells
were analysed. *:Purity was more than 98%.

Table2 Chromosome analy'sis of Chinese hamster cells (CHL/IU) treated with 4,4'-thiobis (6-tert-butyl-m-
cresol) (TBBC)* with and without S8 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells
Group  tration mix exposure cells Cthers®  with aberrations Polyploid? Trend tests
(rg/mt) (h)  analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA
Control 200 1 0 ¢ 0 0 0 1 0 1005 0000 0.13
Solvent? 0 - 6-(18) 200 o 1 0 0 ¢ 0 1 0 1005 1{05 0.13
TBBC 000023 - 6-(18) 200 1 0 0 0 0 90 1 0 1(05 0¢00) (.25
TBBC 000045 - 6-(18) 200 1 0 ¢ 0 0 0 1 0 1(05 000 0.25 NT NT
TBBC 0.00090 - 6-(18) 200 0 1 0 0 0 ¢ 1 0 1 (05 1{05 0.38
CPA 0.005 - 6-(18) 200 1 ¢ 0 0 0 0 1 0 1 (05 0 (00 0.00
- Solvent? @ +  6-{18) 200 ¢ 0o 0 0o 0 0 ] 0 0(00) 0 {00 0.00
TBBC 0.0050 +  6-{18} 200 o0 0 ¢ 0 0 0 0 0 {00 0{00 0.25
TBBC 0,010 +  6-(18) 200 O 0 0 0 0 0 0 0 000 0 (00 0.13 NT NT
TBEC 0.02¢ +  6-(18) 200 ¢ 0o 0 0 0 0 0 0 00l 0(00) 000
CPA 0.005 +  6-(18) 200 1 26 112 ¢ 1 40 180 0 90 {45.0) 89 {4457 0.0

Abbreviations;gap’chromatid gap and chromosome gap, ctb:chromatid break, ctelchromatid exchange, eshichromosome break,
¢se:chromosome exchange (dicentric and ring etc.), mul imultiple aberrations, TAG :total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA structural 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<{.05 by Fisher’s exact test. *;Purity was more than 98%.
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FOREWORD

The National Toxicology Program (NTP) is made up of four charter agencies of the U.S, Department of
Health and Human Services (DHHS): the National Cancer Institute (NCI), National Institutes of Health;
the National Instituté of Environmental Healih Sciences (NIEHS), National Institutes of Health; the
National Center for Toxicological Research (NCTR), Food and Drug Administration; and the National
Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control. In July 1981, the
Carcinogenesis Bioassay Testing Program, NCI, was transferred to the NIEHS. The NTP coordinates the
relevant programs, staff, and resources from these Public Health Service agencies relating to basic and
applied research and to biological assay development and validation.

The NTP develops, ¢valuates, and disseminates scientific information about potentially toxic and hazardous
chemicals. This knowledge is used for protectmg the health of the American people and for the primary
prevention of disease.

The studies described in this Technical Report were performed under the direction of the NIEHS and
were conducted in compliance with NTP laboratory health and safety requirements and must meet or
exceed all applicable federal, state, and local health and safety regulations.- Animal care and use were in
accordance with the Public Health Service Policy on Humane Care and Use of Animals. The prechronic
and chronic studies were conducted in compliance with Food and Drug Administration (FDA) Good
Laboratory Practice Regulations, and all aspects of the chronic studies were subjected 10 retrospective
quality assurance audits before being presented for public review.

These studies are designed and conducted to characterize and evaluate the toxicologic potential, including
carcinogenic activity, of selected chemicals in laboratory animals {usually two species, rats and mice).
Chemicals selected for NTP toxicology and carcinogenesis studies are chosen primarily on the bases of
human exposure, level of production, and chemical structure. Selection per se is not an mdxcator of a
chemical’s carcinogenic potential

These NTP Technical Reports are available for sale from the National Technical Information Service,

U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). Single
copies of this Technical Report are availabie without charge while supplies last from NTP Ceniral Dara
Management, NIEHS, P.O. Box 12233, MD A0-01, Research Triangle Park, NC 27709 (919-541-1371).





