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Reverse Mutation Test of 2,2,6,6-Tetramethyl-4-hydroxypiperidine on Bacteria
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Table |  Results of reverse mutation test (I) of 2,2,6,6-tetramethyl-4-hydroxypiperidine on bacteria
With {+)or Test Substance Number of revertants{number of colonies/plate)
Without, (-} Concentration Base-pair change type Frameshilt type
59 mix {ug/plate) TAI100 TA1535 WP2 uvrA TASS TA137
150 14 49 24 9
0 139 ( 148} 16 { 15) 3% { 45) 17 ( 21 17 ( 13}
154 (£ 8) 16 (£ 1) 51 (£ 8) 22 (£ 4) 14 (£ 4}
166 12 48 17 10
156 164 ( 165) 17 ( 16) 38 ( 41) 28 ( 22) 5 (8
184 (= 1) 20 (x4 B (=& 24 (& 5 9 (=3
163 11 44 19 9
313 14§ (157} 10 (¢ 11) 46 (48} 15 ( 16} 11 ( 12)
158 (£ 7 12 (= 1) 53 (£ 5} 15 {x 2} 16 {+£ 4)
59 mix 14]1 11 38 18 i1
625 140 { 141) 15 { 13) 57 ( 48) 20 (19 g {1
() 143 (+ 2) 13 (= 2) 49 (10 20 (£ 1) 9 (&£ 1)
144 8 38 1l 6
1250 136 ( 139) 17 ( 13) 44 ( 42) 22 { 18) 6 ( 8)
138 (+ 4) 15 {+ 5) 4 {+ 3) 21 (* 6 12 (x 3)
116* 10 29 24* 3*
2500 113% ( 114} 6 { 8) 3B (33 22¢ (22 8 ( 3)
113 (= 2} 7 (£ 2) 34 (=3 200 (£ 2) 4* (£ 3)»
107* 12* o 10* 3*
5000 93* ( 101) 1Z¢ (9) 13* ( 18) 12t (1) 2t (3
102% (£ 7) 3* (% 5) 18* {x 5) 12 (£ 1) 3* (= 1
160 12 50 28 11
0 172 ( 167} 18 ( 16) 36 { 44) 25 ( 26) 9 (10}
170 (£ &) 19 {(+ 4) 47 (£ 7 25 (£ 2) 11 (£ 1
130 13 54 27 8
156 160 { 161) 12 ( 14) 51 ( 54) 17 ( 22) 10 ( 11)
192 (£31) 16 (+ 2) 5% (£ 3} 21 (% D) 4 (= 3)
146 15 42 32 16
313 168 ( 169) 17 (14} 47 44) 23 (27 0 {11
192 (+23) 19 (£ 4) 4 (= 3) 27 (+ 8) 6 (£ 5)
5% mix 147 18 42 20 12
625 169 { 161) 13 ( 16) 42 { 42) 27 { 23) 11 11)
(+) 166 (+12) 16 (£ 3) 43 (= 1) 22 (x 4) 9 (= 2)
161 8 46 30 9
1250 175 ( 162) 11 ( 15) 59 ( 49) 33 (29 13 (10
151 (£12) 25 (+ 9) 43 (= 9) 23 (+ B) 9 (£ 2}
146* 12 58 23 11*
2500 152*% { 146) 12 14) 57 ( 96) 32 ( 26) o+ (1)
140* (£ §) 18 (= 3) 52 (& 3) 24 (& B) 0% (£ 1)
98> 6* 38* 18" 6*
5000 105* (108} 4* (o 25% (30 23 ( 19) 44 (7
122* (+12) g (= 4} 28 (£ 7 15% (£ 4) 10% (£ 3)
Positve
control Name AF-2 NalN, ENNG AF-2 9-AA
Concentration
(pg/plate) (.01 0.5 2 0.1 80
S0 mix Number 755 393 642 752 566
of 748 { 735) 361 ( 406) 560 ( 582) 704 707) 418 ( 490)
(-) revertants 703 (+28) 463  (x52) 544  (£53) 665 (= 44) 436 (£74)
Positve Name 2-AA 2-AA 2-AA 2-AA 2-AA
Concentration
(pg/plate) 1 2 10 05 2
S0 mix Number 1076 420 1812 476 180
of 1180 (1112) 401 { 419} 1825 (1807) 425 { 422) 136 { 166)
(+) revertants 1070 (%68} 437 (£18) 1785 (-20) 366 (£ 55) 182  (+26)
AF-2:2-(2-furyl} -3-{5-nitre-2-furyl) acrylamide, NalN;:sodium azide (Mean)
ENNG: N-ethyl-N"nitro-N-nitrosoguanidine, 9-AA:9-aminocacridine, 2-AA:2-amincanthracene {£5.D.)

*: Microbial toxicity was chserved.
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Table? Resulis of reverse mutation test{11}of 2,2,6,6-tetramethyl-4-hydroxypiperidine on bacteria

With (+)or Test Substance Number of revertants (number of colonies/plate)
Without (-} Concentration Base-pair change type Frameshift type
59 mix {ug/plate) TAILC0 TA1535 WP2 uvrA TA98 TA1537
' 134 17 37 20 7
0 134 { 134) 18 ( 18 43 42) 19 (20 6§ ( 6)
133 £ 1) 18 (£ D 45 {x 4) 22 (& 2 6 (£ 1)
150 20 51 17 8
156 147 { 139) 20 ( 20) 31 ( 39) 19 ( 16) 7 ( 6)
119 (£17) 19 (1} 36 (+10) 12 (£ 4) 4 {x 2)
117 15 31 23 B
313 137 ( 134) 25 (20 35 { 34) 20 ( 20 4 ( 6)
149 (+16) 20 {5 36 (& 3 17 (& 3) 9 (£ 3
39 mix 111 22 37 18 q
625 155 ( 136) 20 ( 22) 38 (38 18 { i8) 4 { 4
(-} 142 (£23) 23 (£ 2) 8 (£ 1) 19 k& 1) 3 (=1
161 20 29 18 5
1250 125 { 140) 18 ( 20) 32 ( 33 16 (17 1 ( 8
135 (£19) 23 (=3 3 (£ 4 18 (1) 8 &3
121* 12 35 23* 10*
2500 120* { 111) 13 ( 13) 2 (29 8 { 19) 5 (D
9% (£17) 13 (= 1) 24 (£ 6 16* (& 4) 5% {+ 3)
104* g* 13* 1 5*
5000 98¢ ( 99) g (9 12¢ ( 14) 10+ ( 10) 6* ( 5
96* (+ 4) 10* (+ 1) 16* (& 2) 0% {+ 1) 5 (£ 1)
158 24 40 27 9
0 158 (159} 8 ( 21) 36 ( 38) 23 { 24) 9 ( 9
161 (& 2) 22 (= 3) 37 (= 2 2 (* 3 0 (= 1)
178 20 48 30 4
156 155  { 158) 25 (23 35 ( 44) 3 (20 n ¢ n
Ui (+19) 25 (& 3) 8 (+8 19 (7 6 (£ 4
162 17 ' 48 25 11
313 145 {158 8 (21 43 ( 413 30 ( 32) 5 (9
167 (+12) 28 (6 B (& 8 2 £ 9 1 £ 3
59 mix 139 25 ‘ 28 21 13
625 146 { 141} 23 ( 23) 3B ( 34 33 { 28) 9 {9
() 133 (+ 4) 0 (= 3) 37 (£ 5) 30 (£ 6) 6 (= 4
163 25 45 28 6
1250 149 { 159) 16 (200 35 ( 41) 33 ( 28) 6 (7
165 (+ 9) 18 (£ 5) 43 (£ 5} 23 (£ 5 9 (+ 2)
112* 17 27 30 8*
2500 136% {133} 28 21) 32 ( 348) 41  ( 33) 1n* {9
150* (+19) 18 (£ 6) 2 &8 28 7 9t (& 2)
103* 10* 30 16* 12*
5000 105 { 110) 5 ( 8) 48 (39} 17 ( 17) g { 8
123¢ (£11) 0* (= 3) 38* (£ 9) 17* (& 1) 8 (£ 4)
Positve Name AF2 NaN, ENNG AF2 G-AA
control
Concentration
{ug/plate) 0.01 0.5 2 0.1 80
S9 mix Number 685 406 493 655 336
of 633 { 669) 371 (367} 432 ( 435) 663 ( 645) 493 ( 377)
(-} reverfants 690 (+£32) 325 (41} 381  (£356) 626 (L 16) 303 (%102
Positve . _ .
control Name 2-AA 2-AA 2-AA 2-AA 2-AA
Concentration
(g/plate) 1 2 10 0.5 2
56 mix Number 1052 378 1703 395 183
of 1017 (1026) 312 ( 356) 1824 (1802) 387 (397) 187 ( 184)
{+) revertants 1008 (£23) 379 {+39) 1879 (£90) 410 (£12) 183 (& 2)
AF-2:2-(2-furyl) -3-(5-nitro-2-furyl) acrylamide, NaNj;:sodium azide " (Mean)
ENNG: N-ethyl-N'nitro-N-nitrosoguanidicze, $-AAI9-aminoacridine, 2-AA:Z-aminoanthracene (£3.D.)
*: Microhial toxicity was observed.
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In Vitro Chromosomal Aberration Test of
2,26 6-Tetramethyl-4-hydroxypiperidine on Cultured Chinese Hamster Cells
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Fig. 1 Growth inhibition of CHL/TU cells treated with
2,2,6,6-tetramethyl-4-hydroxypiperidine
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Fig. 2 Growth inhibition of CHL/IU cells treated with
2,2,6,6-tetramethyl-4-hydroxypiperidine
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Table 1  Chromosomal anatysis of Chinese hamster cells (CHL/IU) continuously treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine without $9 mix [main test]
Concent- Time of No. of No. of structural aberrations No. of cells
Group ration  exposure cells with aberrations  Polyploid?' Judgement®’
{ug/mL) th) analysed gap cth cte csb cse { total -gap(%) +gap(%) (%) SA  NA
Solvent "' 0 24 200 0 0 0 0 0 0 0 { 0.0) o{ 0.0 0.0
TH 100 24 200 0 1 0 0 0 0 1 1{ 0.5) 1{ 0.5) 0.0 - -
200 24 200 0 1 1 1 g ¢ 3 3015 3013 0.0 - -
400 24 200 0 0 0 1 0 0 1 1{ 0.5) 1{ 0.5) 0.0 - -
800 24 176 0 0 0 0 0 0 0 0{00) 0{00) 06 - -
MMC 0.03 24 200 0 15 41 3 1 0 60 58(29.0) 58(29.0) 0.0 + -
Solvent 0 48 200 0 0 0 2 0 0 2 2( 1.0) 2( 1.0) 00
TH 100 43 200 1 1 0 1 0 0 3 2( 1.0} 3( 1.5 0.0 - -
200 48 200 1 0 0 1 0 0 2 1( 0.5} 2( L0} 0.0 - -
400 48 200 0 0 o0 0 0 ¢ 0 00 0.0 Gl 0.0} 0.0 - -~
800 48 200 Q Q 3 2 (LN 5 40 20) 4( 2.0 20 - -
MMC 0.03 43 200 2 14 50 i 0 0 72 64(32.0) 65(32.5) 0.0 + -

Abbreviationsgap:chromatid gap and chromosome gap, ctbchromatid break, cte:chromatid exchange, csh:chromosome break,
cse!chromosome exchaoge (dicentric and ring ete.), f2acentric fragment (chromatid type), -gap: total no. cells with aberrations except gap,
+gap:total no, of cells with aberrations, SA:structural aberration, NA: numencal aberration, TH:2,2,6,6-tetramethyl-4-hydroxypiperidine,

MMC . mitomycin C (Poitive control)

1) JP saline was used as solvent. 2)Two hundred cells were analysed in each group. 3}Judgement was done on the basis of the criteria of

Ishidate et al.(1987).

Table 2 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine with and without S9 mix [main test]
Concent- 59 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?'  Judgement?®’
{zg/mL} (h) analysed gap cth cte ecsh cse f total  -pap(%)  +gap{%) (%) SA  NA
Selvent "' 0 - 6-{18) 200 0 1 0 0 1 0 2 2( 1.0} 20 L.0) 0.0
TH 100 - 6-(18) 200 1 0 0 0 ] 1 1{ 0.5} 1( 0.5} 0.0 -
200 - 6018 200 6o ¢ o 1 0 0o 1 105 105 0.5 - -
400 - 6-(18) 200 0 i 0 0 1 0 2 20 1.0 2( 1.0) 0.0 - -
800 - 6-{18) 100 0 0 0 ] i 0 1 1( 05) 1(05) 0.5 - -
BP 20 - 6-(18) 200 ) 0 ] 1 0 0 1 1( 0.5} 1( 0.5) 0.0 -
Solvent ¢ + 6-(18) 200 ] 0 0 0 0 ¢] 0 0 0.0) 0( 0.0) 0.5
TH 00+ 6018 200 o 0 0 0 0 0 0 0000) C(00) 00 - -
200 + 6-(18) 200 0 0 0 1 0 0 1 1( 0.5) 1( 0.5 0.0 -
400 + 6-(18) 200 0 1 ¢ 1 0 0 2 20 1.0) 2( 1.0) 0.0 -
80 + 6-(18) 200 Q 1 Q Q 0 Q 1 1{ 0.5) 14 0.5) Q0.0 -
BP 20 + 6-(18) 200 2 19 157 1 Q 0 179 160(80.0) 160(80.0) 0.0 + -

d

Abbreviations:gap:chromatid gap and chromosome gap, ¢tb:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange {dicentric and ring etc.), facentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gaptotal no. of cells with aberrations, SA®structural aberration, NA :numerical aberration, TH2,2,6.6-tetramethyl-4-hydroxypiperidine,

BP:benzolalpyrene (Positive contral)

1)]P saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis of the criteria of

Ishidate et al.{1987).
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Table 3  Chromosomal analysis of Chinese hamster cells (CHL/TU) treated with 2,2,6,6-tetramethyl-4-
hydroxypiperidine without 59 mix [additional test 1]

Concent- 59 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations Polyplotd*' Judgement®
{ug/mL) (h) analysed gap cth cte csb ese f total -gap(%)  +gap(%} (%) SA NA
Solvent ' 0 - 6-(18) 200 o ¢ o0 0 0 0 0 0C00) 00 0.0} 0.0
TH 300 - 6-(18) 200 0 0 1 0 0 0 1 1( 0.5) 1{ 0.5) 05 - -
1000 - 6-(18) 200 o 0 0 0 0 0 O of 0.0 ol 00) 1.0 - -
1200 - 6-(18) 200 6 o0 1 o©o 1 ¢ 2 20100 2010 0.5, - -
BP 20 ~ 6-(18) 200 0 1 0 1 0 0 pA 2( 1.0) 2( 1.0) 0.0 - -

Abbreviations gap :chromatid gap and chromoeseme gap, ctb:chromatid break, cte:chromatid exchange, ¢csh:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), {:acentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gap:total no. of ceils with aberrations, SA:structural aberration, NA:aumerica aberration, TH: 2,2,6,6-tetramethyl-4-hydroxypiperidine,
BP:benzolalpyrene (Positive contral}

1)]P saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Judgement was done on the basis of the eriteria of
Ishidate et al.(1987).

Table4 Chromosomal analysis of Chinese hamster cells (CHL/IU} treated with 2,2,6,6-tetramethyi-4-
hydroxypiperidine without S9 mix [additional test 2]

Concent- 58 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?  Judgement®
{ug/mL) {h) analysed gap ctb cte csb cse [ total -gap{%) +gap(%) (%) SA NA
Solvent " 0 - 6-{18} 200 O 0 o0 0 0 0 O ¢{ 0.0) o 0 0.0
TH 1000 - 6-{18) 200 0 o] 0 0 0 0 0 0¢ 0.0) 0( 0.0) 0.0 - -
1500 - 6-(18) 200 2 1 0 ¢] 0 0 3 1{ 0.5) 3{ 1.5) 4.0 - -
2000 - 6-(18) ¢ 1 0 4 0 1 0 6 5{ 5.0 6( 6.0} 70 * +
BP 20 - 6-(18) 200 o 0 0 0 0 0 0 ot 00 0000 0.0 - -

Abbreviations:gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromoesome breal,
cse:chromosome exchange (dicentric and ring etc.}, f2acentric fragment (chromatid type), —gap:total no. cells with aberrations except gap,
+gap’total ne. of cells with aberrations, SA structural aberration, NA :numerical aberration, TH:2,2,6,6-tetramethyl-4-hvdroxypiperidine,
BP:benzolalpyrene (Positive control)

1) JP saline was vsed as solvent. 2) Tweo hundred cells were analysed in each group. 3} Judgement was done on the basis of the criteria of
Ishidate et al.(1987).

Table5 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2,2,6,6-tetramethyl-4-

hydroxypiperidine without S9 mix [additional test 3] .
Concent- S9 Timeof No.of No. of structural aberrations No. of cells
Group ration mix exposure cells with aberrations  Polyploid?"  Judgement®
(ug/ml) {h) analysed gap ctb cte ecsb cse f total -gap(%)  +gap(%) (%) SA NA
Sovent" 0 - 6018 200 1 3 0 0 0 0 4 3015 40200 00
TH 1000 - 6-(18) 200 1 0 9o 06 0 ¢ 1 0 0.0} 1( 4.5) 0.0 - -
1500 - 6-(18) 200 0 1 4 1 0 0 6 6{ 3.0 6{ 3.0 (.5 - -
2000 - 6-(18) 200 1 H 32 ¢ 0 0 38 35(17.5)  35{17.5) - 00 + -
BP 20 - 6-(18) 200 0 0 0 0 0 0 0 o( 0.0 o{ 0.0 0.0 - -

Abbreviations gap . chromatid gap and chromosotme gap, cth:chromatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromoseme exchange (dicentric and ring etc.), facentric fragment (chromatid type), -gap:total no. cells with aberrations except gap,
+gap: total no. of cells with aberrations, SAstructural aberration, NA | numerical aberration, TH:2,2,6,6-tetramethyl-4-hydroxypiperidine,
BP:benzolalpyrene (Positive control) )

1)JP saline was used as solvent. 2) Two hundred cells were anatysed in each group. 3) Judgement was done on the basis of the criteria of
Ishidate et al.(1987).
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