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Fig. 1 Mean body weight changes of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-

day repeat dose toxicity test.
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Table 1  Urinary findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day
repeat dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups {mg/kg)
0 100 300 1000 0 1000
Male N
No. of animals "1 6 6 12 6 6
Urine volume (mL/24hr) 12.0 + 4.0 18.0 + 4.8 18.8 + 59* 150 = 53 13.5 + 4.7 16.0 + 6.7
Osmotic pressure (Osm/kg) 1494 + 0394 1.016 £ 0.184** 1.008 + (.265** 1.233 *+ 0.225 1415 + 0408 1.350 + 0475
Specific gravity 1.045 + 0.014 1.037 £ 0.010 1.031 % 0.008* 1.040 = 0.008 1.044 + 0.013 1.043 = 0.016
Color pale yellow 1 2 3 4 0 1
yellow 11 4 3 8 6 5
pH 6.5 0 0 0 0 0 0
7.0 0 0 0 1 0 0
7.5 0 0 2 1 3 0
8.0 9 3 1 7 3 5
85 3 3 3 3 0 1
Protein - 0 1 3 6 1 3
+ 9 5 2 5 2 2
+ 3 0 1 0 3 1
++ 0 0 0 1 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6
Occult blood - 12 5 5 9 4 6
+ 0 0 1 3 0 0
++ 0 0 0 0 0 0
+++ 0 1 0 0 2 0
Urobilinogen <1 12 6 6 12 6 6
Epithelial cells - 11 6 6 12 4 5
+ 1 0 0 0 2 1
Erythrocytes - 12 6 6 11 5 6
+ 0 0 o] 1 1 0
Leucocytes - 12 6 6 12 6 6
Casts - 12 6 6 12 6 6
Crystals - 9 6 5 10 5 5
+ 2 0 1 2 i 0
++ 1 0 0 0 0 0
A+ 0 0 0 0 0 1
Female
No. of animals 12 6 6 12 6 6
Urine volume (mL/24hr) 8.1 + 5.1 6.0 * 34 104 + 36 - 9.0 £ 6.7 11.7 £ 51 14.2 £ 5.7
Osmotic pressure {Osm/kg) 1488 + 0.623 1.785 * 0.366 1.127 + 0.150 1.623 + 0.771 1.355 = 0.350 1.282 + 0.591
Specific gravity 1.047 + 0.021 1.059 + 0.014 1.035 + 0.005 1.053 + 0.027 1.041 + 0.011 1.038 % 0.017
Color pale yellow 2 0 3 3 1 1
yellow 9 6 3 7 5 5
yellowish brown 1 0 0 2 0 0
pH 6.0 1 0 0 0 0 0
6.5 1 0 0 2 0 -0
7.0 1 1 1 0 1 0
715 3 0 0 3 2 2
8.0 2 3 3 4 1 2
85 4 2 2 2 2 2
9.0 0 0 0 1 0 0
Protein - 10 5 4 7 6 6
+ 1 1 2 3 0 0
+ 1 0 0 1 0 0
++ 0 (U 0 1 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6.
Occult blood - 11 6 6 10 3 6
+ 1 0 0 1 1 0
++ 0 0 0 1 1 0
4+ 0 0 0 0 1 0
Urobilinogen <1 12 6 6 12 6 6
Epithelial cells - 12 6 6 12 6 6
Erythrocytes - 12 6 6 12 5 6
+ 0 0 0 0 1 0
Leucocytes - 12 6 6 12 6 6
Casts - 12 6 6 12 6 6
Crystals - 12 6 6 11 6 6
+ 0 0 0 1 0 0

Grade sign:-, none; *, trace; +, slight; ++, moderate, +++, severe
*: P<0.05,** : P<0.01 (significantly different from control}
Values are mean+S.D.
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Table2 Hematological findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day
repeat dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups {mg/kg)
0 100 300 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
Leucocyte (X10%/uL) 93 £ 21 71 £ 14 86 + 36 87 + 29 94 + 30 103 £ 30 :
Erythrocyte (X104/uL) | 792 £ 30 743 + 28 757 + 45 766 + 29 862 + 31 844 + 42 ;
Hemoglobin (g/dL) - v 15.1 + 04 146 £ 0.3 149 £+ 0.6 149 £ 05 151 £+ 0.6 150 = 06 ’
Hematocrit (%) 466 + 16 456 + 1.0 46.6 + 2.0 469 + 1.3 479 = 16 473 + 1.8
Platelet (X104/uL) 101.2 + 8.8 92.7 £ 85 1086 + 83 994 * 4.7 1009 = 10.2 93.3 = 10.2 ‘
MCV (i) 59 1 62 + 1** 62 + 1** 61 + 2** 56 =+ 1 56 + 1
MCH (pg) 191 £ 05 19.6 + 04 19.7 + 0.5 195 + 0.6 176 + 04 17.8 + 0.6
MCHC (%) 324 + 05 320 £ 0.3 320 £ 02 31.8 £ 0.4* 316 + 0.2 31.7 = 0.6
Eosinophil (%) ‘ 05 £+ 05 05 + 0.8 05+ 05 1.0 £ 1.3 02 + 04 02 + 04
Neutro-Stab. (%) 0.0 £ 0.0 0.0 £ 00 0.0 £ 0.0 0.0 + 0.0 0.0 = 0.0 0.0 * 0.0
Neutro-Seg. (%) 13.0 + 26 133 £ 56 14.2 £ 6.2 115 + 44 63 + 2.3 8.7 £ 50
Lymphocyte (%) 858 + 2.7 85.7 + 54 848 * 6.5 86.7 + 3.9 925 * 2.6 90.2 & 52
Basophil (%) 0.0 = 00 0.0 £ 0.0 0.0 = 0.0 00 £ 00 0.0 £ 0.0 0.0 £ 00
Monocyte (%) 0.7 £ 05 05 £+ 05 05+ 05 08 + 1.2 1.0 = 1.1 1.0 = 0.9
Prothrombin time (sec) 13.3 £ 29 134 + 1.7 124 £ 13 123 = 1.2 133 £ 09 13.1 + 1.6
APTT (sec) 252 = 1.7 243 + 20 232 =32 233+ 09 242 + 1.8 224 + 26
Female :
No. of animals 6 6 6 6 6 6
Leucocyte (X102/uL) 60 = 15 70 £ 19 64 + 10 57+ 9 64 + 14 46 + 14
Erythrocyte (X104/pL) 751 + 29 752 + 32 781 + 32 738 £ 31 795 £ 28 780 + 32
Hemoglobin (g/dL) 148 + 04 146 = 06 152 £ 05 14.7 + 06 14.7 £ 04 143 + 0.2
Hematocrit (%) 454 + 1.2 454 + 25 464 *+ 1.1 449 £ 1.9 459 = 1.7 448 + 14
Platelet (X104/uL) 101.7 = 85 1024 £+ 54 103.9 + 102 1009 + 80 1033 = 7.7 107.1 + 14.7
MCV (fl) 61 =1 60 2 60 & 2 61 + 2 58 + 1 58 + 1
MCH (pg) 19.7 £ 04 194 + 05 195 + 0.7 200 = 1.0 185 + 04 184 = 05
MCHC (%) 325 + 05 321 + 0.8 32.7 £ 03 3’2.8 + 0.6 321 £ 05 320 £ 06
Eosinophil (%) 07 £ 10 1.0 £ 13 1.0 £ 0.9 15 + 23 0.7 + 0.8 1.3 £ 15
Neutro-Stab. (%) 0.0 £ 00 0.0 £ 00 0.0 £ 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 = 00
Neutro-Seg. (%) 14.3 + 33 10.5 £ 35 95 + 38 105 + 5.3 13.8 + 54 17.3 = 10.7
Lymphocyte (%) 84.3 = 33 88.3 + 4.5 88.7 + 43 87.2 = 7.7 850 = 6.3 80.2 + 108
Basophil (%) 0.0 = 0.0 0.0 £ 0.0 0.0 £ 0.0 0.0 + 0.0 0.0 £ 0.0 00 £ 0.0
Monocyte (%) 0.7 + 0.8 02 + 04 0.8 = 1.0 08 £ 0.8 05 + 0.8 1.2.+ 04
Prothrombin time (sec) 10.5 + 0.2 105 = 03 106 + 04 105 + 04 103 = 0.6 10.2 + 0.7 et
APTT (sec) 18.7 £ 1.1 19.7 = 1.7 185 + 0.9 20.1 + 1.0 177 212 16.2 + 2.7

*: P<0.05, **; P<0.01 (significantly different from control) -
Values are mean+S.D.
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Table3  Blood chemical findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-
day repeat dose toxicity test

Itemn 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 100 300 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
T.protein (g/dL) 50 +.0.1 49 * 0.2 51 + 03 51 + 02 51 %+ 0.1 51 + 0.1
Albumin (g/dL) 36 £ 01 35+ 0.1 36 +02 36 = 0.1 35 £ 02 35 + 0.1
A/G ratio - ’ 2.60 = 0.41 248 * 0.26 2.39 £ 0.15 242 + 0.16 2.24 + 0.23 2.20 = 0.10
T.bilirubin (mg/dL) 0.0 = 00 0.0 £ 0.0 0.0 + 00 0.0 £ 00 0.1 + 0.1 0.0 = 0.1
GOT (IU/L) 88 + 13 82 + 10 95 + 17 86 * 14 99 + 24 100 £+ 18
GPT (IU/L) 19+ 3 18+ 3 17 + 17 £ 2 19 + 2 21 £3
y-GTP (IU/L) 03 0.2 0.2 + 02 04 + 03 02 + 02 04 + 0.2 0.3 + 0.2
ALP (IU/L) 281 + 42 302 + 53 246 + 76 256 £ 67 235 + 37 227 + 53 °
Cholinesterase (IU/L) 50 = 6 51 = 13 52 + 14 58 + 10 53 + 16 54 + 13
Acetylcholinesterase (ApH) 0.00 = 0.00 0.00 % 0.01 0.00 £ 0.01 0.01 = 0.01 0.02 = 0.01 0.02 = 0.02
T.cholesterot {mg/dL) 58 + 13 55+ 8 57 £ 8 57 £ 6 54 + 11 54 £ 7
Triglycerides (mg/dL) 47 + 16 60 = 17 55 + 24 65 + 28 76 + 31 67 + 18
Phospholipids (mg/dL) 97 £ 16 98 + 9 100 % 11 101 + 12 103 + 15 100 £ 6
Glucose (mg/dL) 107 + 14 107 = 10 118 + 21 108 + 6 116 + 12 116 = 9
BUN (mg/dL) 16.7 + 2.2 16.1 = 16 16.3 = 2.7 173 £ 2.1 164 + 2.2 170 £ 1.0
Creatinine {(mg/dL) 04 %+ 0.0 04 + 0.1 0.4 + 0.1 04 = 00 0.5 + 0.0 05+ 0.1
IP (mg/dL) 7.7 £ 05 74 + 0.6 74 + 0.2 7.7 £ 04 6.9 + 0.5 6.9 + 04
Ca (mg/dL) 95 x 0.1 9.3 = 0.1* 9.5 £ 0.3 95 + 0.3 95 + 0.2 96 + 0.2
Na {mEq/L) 1478 + 0.7 146.4 + 04* 1465 + 06** 146.1 * 0.6** 146.0 £ 1.2 144.9 + 0.6
K (mEq/L) 4.22 + 0.18 4.24 = 0.17 4.36 ¥ 0.14 432 +.0.12 4.25 3 0.21 432 + 0.18
C! (mEq/L) 107.8 + 0.8 107.5 = 1.1 106.3 + 2.1 1062 + 1.3 106.3 + 14 1055 + 1.1
Female
No. of animals 6 6 6 6 6 6
T.protein {g/dL) 52 * 03 52 + 04 55 + 0.3 53 + 0.2 54 + 04 55 + 0.2
Alburnin (g/dL) 40 + 03 38 £ 02 4.0 + 02 39 £ 02 39 + 0.3 4.0 = 0.1
A/G ratio 3.14 = 042 2.74 + 0.13 286 + 0.17 7 277 £ 017 248 + 0.10 2.73 £ 0.16**
T.bilirubin (mg/dL) 0.0 = 0.1 0.0 £ 0.0 0.0 = 0.0 00 + 0.0 0.1 + 0.0 0.1 £ 0.0
GOT(U/L) 87 = 20 81 + 19 78 = 10 88 + 11 109 + 20 103 + 13
GPT(IU/L) 15 + 3 15 = 3 14 = 2 15 £ 2 19 + 2 17 = 4
y-GTP(IU/L) 0.3 = 0.3 02+ 02 02+ 0.2 02 + 02 03 + 0.2 03 + 03
ALP(IU/L) 172 + 26 162 = 24 188 + 63 133 =+ 41 144 + 48 152 = 18
Cholinesterase (IU/L) 489 + 80 382 £ 119 433 = 94 515 + 127 510 + 239 485 + 73
Acetylcholinesterase{ApH) 0.39 £ 0.07 0.28 + 0.10 0.32 £ 0.09 041 + 0.12 045 + 0.23 0.42 + 0.07
T.cholesterol(mg/dL) 67 £ 5 54 + 12 60 = 12 56 + 7 62 + 14 71 + 15
Triglycerides (mg/dL) 24 + 8 20 £ 5 27+ 8 22 + 3 ) 19 + 4 29 + 11*
Phospholipids (mg/dL) 132 £ 13 "105 + 18* 121 + 23 110 = 12 120 + 27 139 + 18
Glucose{mg/dL) 92 + 14 92 + 15 95 + 13 90 £ 11 93 + 10 99 £ 9
BUN{(mg/dL) 249 + 29 25.1 £ 2.0 238 + 39 246 £ 6.3 222 + 2.7 213 + 1.2
Creatinine{mg/dL) 05 % 0.1 0.5 + 0.1 0.5 = 0.1 0.5 t+ 0.1 0.6 = 0.1 05 £ 00
IP(mg/dL) 8.6 *+ 0.6 82 1.1 7.7 £ 07 78 £ 07 6.1 £ 0.6 57 = 06
Ca(mg/dL) 9.7 £ 02 96 = 04 9.8 £ 0.3 9.8 = 03 9.8 £ 0.3 96 £ 0.2
Na(mEq/L) 1465 + 0.7 146.6 = 0.7 146.2 = 0.8 1458 + 0.7 145.2 + 0.5 145.7 + 0.7
K(mEq/L) 444 + 0.36 444 + 023 448 + 029 429 + 0.16 420 + 0.24 425 + 0.24
Cl{mEq/L) 109.1 £ 1.1 109.8 + 1.1 1084 + 1.0 1088 £ 1.3 1089 + 1.5 109.0 £ 1.2
*:P<0.05, **: P<0.01 (significantly different from control)
Values are mean+S.D.
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Table4  Organ weights of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-day repeat.
dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days dosing groups (mg/kg)
0 100 300 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
Final Body Weight (g) 339.9 + 25.1 344.4 + 274 360.1 £ 374 3659 = 26.8 380.2 + 426 392.4 + 40.7

Absolute organ weigttt ’

Brain (g) 2.12 £ 0.06 2.09 £ 0.06 2.07 + 0.06 2.13 + 0.02 2.12 £ 0.11 217 = 0.12
Heart (g) 121 £ 017 . 119 + 0.12 1.30 % 0.12 1.24 + 0.12 1.26 + 0.25 1.30 + 0.25
Lungs (g) 1.19 + 0.07 1.19 £ 0.09 122 £ 008 - 127 + 0.12 1.26 + 0.16 1.28 + 0.08
Thymus (g) 054 + 0.07 0.53 + 0.07 0.70 £ 0.09* 058 + 0.14 044 = 0.11 047 + 0.05
Liver (g) 1042 + 112 1078 £ 1.50 1142 + 222  11.73 + 1.89 1105 + 160 1110 + 1.42
Spleen (g) 0.67 £ 0.05 0.69 = 0.11 0.74 = 0.13 0.77 £ 0.12 0.72 £+ 0.10 0.73 + 0.08
Kidneys (g) 240 £ 0.9 244 + 012 2.55 + 0.28 2.54 = 0.20 2.66 + 0.32 2.63 + 0.34
Adrenals( mg) 509 % 9.2 50.0 £ 7.1 496 + 5.7 588 = 7.0 522 = 99 540 + 97
Testes (g) 2.99 + 013 2.85 £ 0.10 3.03 + 0.23 3.05 + 0.18 295 + 0.27 3.14 £ 030
Relative organ weight

Brain (g/100gB.W.) 0.63 + 0.04 0.61 £ 0.05 0.58 + 0.05 0.58 + 0.04 0.56 £+ 0.05 0.56 + 0.06
Heart (g/100gB.W.) 0.35 + 0.03 0.35 + 0.02 0.36 = 0.04 0.34 + 0.03 0.33 + 0.03 0.33 = 0.04
Lungs (g/100gB.W.) 035 + 0.01 0.35 £ 0.01 0.34 + 0.02 0.35 = 0.02 0.33 + 0.03 0.33 + 0.02
Thymus (g/100gB.W.) 0.16 + 0.02 0.16 + 0.03 0.20 + 0.01*  0.16 £ 0.03 0.12 £+ 0.03 0.12 = 0.02
Liver (g/100gB.W.) 3.06 £ 0.16 3.12 + 022 3.15 + 0.30 3.19 + 036 2.90 + 0.22 2.82 + 0.10
Spleen (g/100gB.W.) 0.20 + 0.02 0.20 £ 0.02 0.21 + 0.03 0.21 = 0.03 0.19 + 0.02 0.19 + 0.01
Kidneys (g/100gB.W.) 0.71 £ 003 0.71 + 0.04 0.71 = 0.05 0.69 = 0.03 0.70 + 0.04 0.67 + 0.03
Adrenals (mg/100gB.W.) - 150 £+ 24 145 + 14 13.8 + 0.8 16.0 + 1.2 139 + 3.0 139 + 25
Testes (g/100gB.W.) 0.88 + 0.06 0.83 + 0.07 0.84 + 0.07 0.84 = 0.10 0.78 + 0.07 0.81 + 0.09

Female .

No. of animals 6 6 6 6 6 6

Final Body Weight (g) 2069 % 122 2226 £ 192 2138 £ 148 2186 * 109 2331 + 147 2317 = 157
Absolute organ weight

Brain (g) 1.94 + 0.06 1.96 + 0.03 1.94 + 0.09 202 + 0.10 202 £ 0.03 2.02 + 005
Heart (g) 0.80 + 0.06 0.79 + 0.06 0.79 + 0.05 0.82 = 0.06 0.88 £ 0.09 084 = 0.06
Lungs (g) 0.96 + 0.06 0.95 £+ 0.07 0.97 + 0.04 1.01 + 0.06 1.03 + 0.05 0.97 £ 0.07
Thymus (g) 0.39 + 0.04 048 + 0.09 046 + 0.12 0.39 = 0.08 0.34 + 0.08 0.38 + 0.06
Liver (g) 6.26 + 0.50 6.62 + 0.68 6.75 + 047 6.70 = 0.71 6.62 + 0.69 6.74 £ 0.77
Spleen (g) 047 + 0.02 049 + 0.08 0.51 + 0.08 0.50 + 0.06 0.55 + 0.03 0.52 £ 0.08
Kidneys (g) 1.62 + 0.08 1.62 + 0.10 172 £ 0.07 1.69 + 0.08 162 + 0.14 1.63 = 0.08
Adrenals (mg) 64.5 + 6.3 654 + 9.8 60.1 + 12.7 644 t+ 82 709 £ 4.3 64.0 + 89
Ovaries (mg) 76.1 + 7.6 869 + 55, 86.0 + 85 90.2 + 16.6 86.2 + 10.9 812 + 95
Relative organ weight

Brain (g/100gB.W.) 0.94 + 0.04 0.89 + 0.07 0.91 + 0.07 0.92 + 0.06 0.87 £ 0.05 0.88 + 0.06
Heart (g/100gB.W.) 0.39 + 0.03 0.35 £ 0.03 0.37 + 0.03 0.37 £ 0.02 0.38 + 0.02 0.36 = 0.02
Lungs (g/100gB.W.) 046 + 0.04 043 + 0.02 046 = 0.05 046 + 0.02 044 + 0.03 042 + 0.02
Thymus (g/100gB.W.} 0.19 + 0.02 0.22 £ 0.4 0.22 + 0.07 0.18 = 0.03 0.14 + 0.03 0.17 £ 0.03
Liver {g/100gB.W.) 3.03 £ 0.21 298 + 025 3.16 + 0.22 3.06 + 0.23 2.84 £ 0.19 290 * 017
Spleen (g/100gB.W.) 0.23 £ 0.02 0.22 + 0.02 0.24 + 0.04 023 + 0.04 024 +£ 002. 023 + 0.02
Kidneys (g/100gB.W.) 0.78 £ 0.04 0.73 + 0.06 0.81 + 0.07 0.77 £ 0.05 0.69 + 0.04 0.71 + 0.02
Adrenals (mg/100gB.W.) 313 + 38 297 £ 6.2 280 + 4.8 294 + 3.1 304 £ 12 276 + 2.3*
Ovaries (mg/100gB.W.) 369 + 3.9 393 = 36 402 + 2.1 413 £ 78 37.0 £ 40 350 *+ 32

*:P<0.05(significantly different from control)
Values are mean+S.D.
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Table 5  Histopathological findings of rats treated orally with sodium 2-naphthol-3,6-disulfonate in the twenty-eight-
day repeat dose toxicity test

28 days dosing groups (mg/kg)

Item 0 100 1000
-4+ b -+ b -+ 4t
Male
No. of animals 6 1 6

Respiratory system -

Lung () (0) (1)
Hemorrhage, localized 0 1 0 0
Celltular infiltration, localized 0O 1 0 0

Nervous system
Eye ball 0 (o) (0)

Hemorrhage, vitreous body, bilateral

Integumentary system

Integument ) (1) (0
- Erosion, cervical skin 0 1 0 0
Female
No. of animals 6 6

Respiratory system
Lung () (0)
Hemorrhage, localized
Cellular infiltration, localized

Nervous system
Eye ball (1) (0
Hemorrhage, vitreous body, bilateral . 0 1 0 0

Integumentary system
Integument (0) (0)

¥ Erosion, cervical skin

Grade sign -, none; +, mild; ++, moderate; +++, marked.
Figure in parentheses represents the number of animals with tissues examined histopathologicaily.
No remarkable changes were observed in the liver, spleen, heart, kidney and adrenal in the control group and 1000 mg/kg group.
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Reverse Mutation Test of Sodium 2-naphthol-3,6-disulfonate on Bacteria

£330
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BEERREL UTo iR EREE T, SBEE{LD
FEIDPPHLOT, £ TOBERIIBOTEEHEIZIED
LN, WTROBEIIB VT BEESBE kL T2
BULORBERE D —HOBEMIIED LN Ao
2. L72h5o T, KRBT, BESRTEABRIFILEEY
AW TEBCIT - 72,

REBOFER, BERTHRERLEAE, 2 ToFEKIIBY
TRINERLDER I DD OLT, BRERI0=- -

DEMIBOONT, T2, BOEBFHELZED LN

Moz,
J«JJ:@E}Z%?J‘% Zfii%?ﬂ—ﬁ:T’C 3, 2- ‘)‘7 }\~)lx

7”5% "’“L&V‘([‘Ali)kfm Lf

ik

1. BEZEH%
EZ ARG ERBBIEEHE¥ED) S 1994412 8 19
Bitg 5 % %457 S. typhimurium TA98, TA100,

TA1535, TA1537'' B X UE. coli WP2 uvrA* D58k .
7o, BHEMKRIE, BEIEBET-80CLUTIZHEERE

rHw
L7
HEBRICBE LT, BRBERKRLBER, £030Lx =
a2 — b Y} 70X (Bacto nutrient broth dehydrated,
Difco Laboratories) { &5 # 15 mLiZ3Ef L, 37CT12
e MiRBITE L 72, BEZORBTBRIL,
BAELERBOBREXNL N1 mLH72 0 IXI00 D Lot
HEFEONTVH I L oL, REBEmE L.
BEHROBZHEERE, FEREHORANS T O
IEERIT LTV, FRBICBAVCZEESREDENE
FRFLTVAI L R REFL.

372

BETHEL,

2. #WERME

2-F 7 FP—-36-VANKEEF P A(Oy +E
% D-1101, AF A {LFETEBRRM) L, K20 -7 KE
DRRT, KIZHE, JAFLANKF T F(DMSO),
AE = WIIFBETHY, 57FKCHNa,0,S,, FFE
348.26, #EE96.4% (F#ife LT, K#3%, EES
01%UTF, MEBOEMELEL)DYWETHS.

EBRE TR, HBRYERETICBVWIRAERYE %
S LR, TEHICRERI Ero 7.

3. wBRYEHEROAN

BEIZHREKWRERETLS) v, HBEWELE
L ClRemiREOMRR (B 2 AR L. COFERD
—HEBEHETHERGRL CreREORAR LT TR L
7o, BERERIE, RIRFERELL .

4. [REMBHE
BHUNEYEE L CTROLDEFER L.
AF-2 . 2-(2-7UM)-3-(5-=ba-2-7Y )72 )
LT 3N (R AESE T 40%)
2-AA L 2T 3T 2 b5l (RO T )
SA T AT R ) A CRIGHGEE T 3E0)
9- AA 9-7 3 2 72 2 (Aldrich Chemical Co.)
AF-2B L U2-AA L DMSO(H@HFTE%H )iz,
SAB L UO-AAIZFEZ K (MAEEETE) ICIER L1,

5. i
1) RPITNI-ZBEXFEHRE(TL— )
FAAF 4T AN (F ) 2 ¥ VBB TEW) 2

AL, ERALZ. £H#lLH0)OMBIEITRROELBY
THY, BO MmO+ —L1IKH72H 1230 mL %51
L72bDThs.
i~ A L - BkiE 02g
7X 8k —KIE 2g
YV UBRKEZAY T L 10g
) VBT E L 192¢g
KEEILF R T 4 0.66 g
TFha—x 20g
FEX (OXOID Agar No.1) I5¢g

2) TI/BFEMEMEXRE(L Y TTH-)

0.6 % EX £ Xk (Difco Laboratories) 35 & 0.5 %351k +
F)TLAOHBOBKEREZARL, ThiZ, S.
typhimuriumB 2105 mMD- ¥ 4 F » B L 0.5 mM L-

248



2-F7 b =I-3,6- ZAIVKEEF R DL

VAF T rKEW, E coliBIZIZ0S5mML- by 77
7 KERE V/IOEMZ, by TT A& LT

6. 89 mix

BLERG6r UM L — 427 X #E S mix(F
va-—-wyE)FBAL, FHLZ. SO, FEREL
T72/5VEY—LBLEUS6Ry V7R 2iks
L 7> Sprague-Dawley 27 v F OB, SFHB SN
LDTHD.

7. RBAE
REE, TLAvFan—a L ETHo7

RERE RIS, WERWEMRIES 5 ISR B8
WEEHZ0.1 mL, ROTEREETIZ0I MY VEEF b
% 2 AR E (pH 7.4) % 0.5 mL, faiE{LE IS
mix % 0.5 mLiN%, #\VCHREEWO0.1 mLiSIEL,
3TCT20HBIRBIEE L 7-. BERTHE, 45CIRE
L7mb vy 77 F—2mLaMARERE 7L — LIS
BB L7, 37TCTASHMERE, HERERau-—%
L, FEFICIEEKOETHEDAE Y EREME
PRHWTEBELL. TL—Fid, BEELLINTYFER
L7,

8. ®ROHE
BROHEE, REBEICBIALTL— FTOERER
IO —-BOEXEL I, UTOIRELETHLT
BEaEE L,
DBy ENMEE BV CABYBED2FELU EDE
BERERIU= AR A.
DB EREOMME & QIR ER a0 — T
s 5 RETEE) .
NBEBRTRABB L UKRRBROBED,D,
O —HOBMIBREIEO LN 5.

RIFER D

ERBIUEER

156 ~ 5000 pg/ 7'V — b OFEE TR % 8E (A1 2)
LTAT- 7Bk Bk (Table 1, 2) T3, BEEEB L
URBHEMEEE D12, WTFhoOREEKRIIBVYTLE
AR EB L C2HEU LOBRBER D0 = - Ko
BEHONT, 72, WThoFERIZBWTLHEBYE
L BEFHREEZEDON o7, LA 5T, AR
BB AHBYEONERE L, REBEX 5000 ug/
TL—FEL, NFAK2T2500, 1250, 625, 3138 &
U156 ug/ 7L — bk L7s,

KRB O FE (Table 3, 4) 43, BEHRENR L FHE,
EEEL L URBERILEOVWThOBED, L7

ETORKIEBT AERER 0 = — L, BEMIEE
D2ERMZ BT RDP o7 T2, WT OB

KBWTLABHERIZO SN o7,

PEOHENS, KERFEHTTHE, 2-F7 F—1-
36-FANK BT R )T ADBGTERERS R
ferr s HiEL 7.

B, 2-F 7 b~ VOEREEHIZOWTIE, S.
typhimurium% BV 7218 IR EREBABRTHEY, DNA
151888 TId, Bacillus subtilis # FiV: 723551306, E.
coi* WA 3BETH Y, PAREIZOWTIEE
HERESINRTVDY. /4, PI)T LAY —HFE
OBHK21cl13#ifa s W/ b Y A7 4 — A= 3y
ARETUIBEELIRES TS,

Sk

1) D.M. Maron, B.N. Ames, Mutat. Res., 113, 173
(1983).

2) M.H.L. Green, “Handbook of Mutagenicity Test
Procedures,” 1, Vol.3, eds. by B.]. Kilbey, M.
Legator, W. Nichols, C. Ramel, Elsevier,
Amsterdam, New York, Oxford, 1984, pp. 161-187.

3) W. Suter, L Iaeger, Mutat. Res., 97, 1(1982).

4) BHEX, G X &, "BELERES-Y£1,”
A7 4 A ML, BHE, 1980, p.289.

A
HEBRELE HA B
ABELE HEH B, R EE
&) & EEMHFL e
T229-1132 &ENNBABREHEARE3-7-11
Tel 042-762-2775 Fax 042-762-7979

Correspondence

Authors: Atsushi Noda (Study director)
Naomi Kon

Research Institute for Animal Science in
Biochemistry and Toxicology
3-7-11 Hashimotodai, Sagamihara-shi,
kanagawa, 229-1132, Japan
Tel +81-42-762-2775 Fax +81-42-762-7979

373
249



Table I  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria (Dose range finding test)
[direct method:-59]

Test substance Number of revertant colonies per plate [Mean+S.D.]
concentration
(pg/plate) TAL00 TA1535 WP2 uvrA TA98 TA1537
0 125 131 123 8 11 12 11 12 19 10 18 12 n 8 4
{126 + 4] {10+ 2} [ 14 £ 4] [13+ 4] [ 8% 4]
156 153 151 155 6 10 7 11 4 16 11 28 19 9 7 4
(153« 2] [ 8+ 2] [14 = 3] [19+ 9] [ 7+ 3}
313 133 127 122 9 6 8 8 12 12 20 25 24 4 4 7
(127 = 6] [ 8+.2) (11 2] {23+ 3] [ 5+ 2]
625 137 136 117 9 6 10 10 14 19 23 17 18 3 8 4
{130 £+ 11} [ 8+ 2] [ 14+ 5] {19+ 3} [ 5+ 3]
1250 121 138 122 19 10 4 16 16 25 15 20 4 9 5
(127 + 10] [10+ 1] [15+ 1] f20+ 5] [ 6+ 3]
2500 159 125 131 g8 6 9 19 14 12 25 12 24 4 9 10
138 + 18] [ 8+ 2 [15+ 4] {20+ 7) [ 8+ 3]
5000 139 170 153 6 8 9 B 7 21 10 24 13 4 7 3
[154 + 16} [ 8%+ 2] [15+ 7] [16 £ 7] [ 5+ 2]
Positive 951 904 8M* 265 289 292* 847 819 926 399 402 428¢ 586 482 585%
control [916 =+ 30] {282 + 15] [864 + 551 [410 + 16} (551 + 60]

a) |AF-2;2-(2-Furyl) -3-(5-nitro-2-furyl) acrylamide, 0.01 ng/plate b) :NaNj; Sodium azide, 0.5 pg/plate
¢)1AF-2,0.04 ug/plate d) 1AF-2,0.1 pg/plate e) :9-AA;9-Aminoacridine, 80 ug/plate

Table 2  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria(Dose range finding test)
{activation method:+59]

Test substance Numbey of revertant colonies per plate [(Mean+S.D.]
concentration
(pg/plate) TAL00 TA1535 WP2 uvrA - TA9 TA1537
0 121 140 139 8 8 9 13 12 20 33 47 36 11 16 14
{133 % 11] [ 8+ 1] {15 = 4] [39+ 7] {14+ 3]
156 130 164 145 7 7 12 12 14 12 43 30 24 15 4 10
[146 + 17 [ 9+ 3} [13x 1] [ 32 + 10] [13+ 3
313 142 135 117 17 11 14 15 22 15 31 34 47 g 12 15
[131 %+ 13] [ 14+ 3] [ 17 + 4] {37+ 9] [12+ 3]
625 119 165 148 12 8 12 15 14 12 36 21 32 13 13 10
[144 + 23} [11+ 2} {14+ 2 {30+ 8 [12+ 2]
1250 131 167 146 9 7 11 2 18 14 42 31 23 6 7 15
148 + 18] [ 9+ 2] ‘ [18 = 4) {32 + 10] [ 9+ 9]
2500 134 170 154 0 7 13 15 17 16 42 33 30 10 12 15
(153 + 18] {10+ 3] [16 x 1] [35 + 6] {12+ 3]
5000 140 157 171 9 11 1 15 20 7 30 35 48 0 7 12
[156 + 16] [10+ 1] (14 7 [38 + 9] {10+ 3)
Positive 361 324 349+ 129 137 149% 981 954 972¢ 244 266 249 98 - 102 100"
control [345 + 19) 138 = 10} (969 + 14] [253 % 12] {100 + 2]

a) :2-AA;2-Aminoanthracene, 1 ug/plate b) 12-AA, 2 ug/plate ¢):2-AA, 10 xg/plate
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Table3  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
{direct method:-S9]
Test substance Number of revertant colonies per plate [Mean*S.D.]
concentration
(ng/plate) TA100 TA1535 WPZ2 uvrA TAS8 TA1537
0 152 154 155 9 15 18 20 11 17 20 16 16 6 7 4
(154 + 2] [14 + 5) {16 £ 5] [17+ 2] [ 6+ 2]
156 163 166 153 13 9 7 11 4 17 21 10 23 9 5 5
f161 = 7] [ 10 = 3] [ 14 £ 3} [18 £ 7] { 6+ 2]
313 137 153 168 14 13 11 12 15 14 19 24 13 3 4 5
[153 + 16] [13x 2] [14 = 2] [ 19 £ 6] [ 4% 1]
625 142 147 146 14 10 13 11 17 14 12 15 28 5 4 4
{145 + 3] {12+ 2] [14 =+ 3) [18 £ 9] [ 4+ 1]
1250 149 134 153 11 8 12 14 10 17 13 21 20 6 5 3
(145 + 10] [10+ 2] [ 14 = 4] [ 18 + 4] [ 5+ 2}
2500 122 126 137 18 9 12 13 9 15 12 16 19 4 6 3
(128 + 8] [ 13+ 5] {12+ 3] [ 16 + 4] T 4+ 2]
5000 129 146 134 13 7 11 10 13 8 22 12 13 4 3
[136 + 9] [10 + 3] [10+ 3] [ 16 = 6] [ 3+ 1]
Positive 759 827 721+ 373 347 359" 815 763 795¢ 385 417 403 763 821 950+
control [769 + 54] (360 + 13] {791 + 26] (402 + 16} (845 + 96]
a) . AF-2;2-(2-Furyl) -3- (5-nitro-2-furyl} acrylamide, 0.01 zg/plate b) :NaN,; Sodium azide, 0.5 «g/plate
c):AF-2,0.04 ug/plate d) {AF-2,0.1 ug/plate e):9-AA;9-Aminoacridine, 80 .g/plate
Table4  Results of reverse mutation test of sodium 2-naphthol-3,6-disulfonate on bacteria
[activation method:+S9]
Test substance Number of revertant colonies per plate [{Mean+S.D.]
concentration
- (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 156 156 140 10 10 17 16 15 14 30 30 34 13 8 12
151 £ 9] {12+ 4] [ 15+ 1] [31+ 2] {11+ 3]
156 150 141 158 15 14 10 18 13 16 38 25 30 8 16 13
(150 + 9] [13 + 3] [ 16+ 3] [31+ 7] [ 12+ 4]
313 153 151 153 12 13 15 17 22 18 19 29 36 15 15 8
(152 = 1} [13+ 2] [19+ 3] [ 28 + 9] [13+ 4]
625 173 158 160 14 13 10 16 18 20 33 22 27 11 6 6
{164 = 8] [12x 2] [18 + 2] [27 + 6] [ 8+ 3]
1250 176 153 167 11 12 11 13 19 17 37 28 29 9 16 5
[165 + 12] {11+ 1] {16 + 3] {31+ 5] {10 £ 6]
2500 181 179 188 9 15 10 20 13 17 35 34 37 11 14 10
(183 £ 5] {11+ 3] [17 = 4] [ 35+ 2] [12 + 2]_
5000 178 160 185 14 12 8 21 23 23 24 18 20 9 8 9
[174 + 13] {11+ 3] (22 + 1] [21+ 3] [ 9 1]
Positive 503 479 483 272 219 260*° 1003 965 1068¢ 285 279 293 112° 104 92%
control [488 + 13] [250 + 28] (1012 % 52] [286 & 7] {103 + 10}
a) :2-AA;2-Aminoanthracene, 1 xg/plate b) 12-AA, 2 ug/plate ¢):2-AA, 10 ug/plate
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~ In Vitro Chromosomal Aberration Test of
Sodium 2-naphthol-3,6-disulfonate on Cultured Chinese Hamster Cells

725
22F 7 b= N-36-TFVANKEEFT P ADOREBHAE
FREOEELBRHT B, FrA=—X - NLZA
— B SR OBRHESFMBRR (CHL) % v Tin vitrol2 B
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Cell growth inhibition test of CHL cells
continuously treated with sodium
2-naphthol-3,6-disulfonate without S9 mix

Appendix 1

Concentration Average cell growth rate (%)

{ng/mL) © 24-hour treatment  48-hour treatment
0(Solvent) 100 ‘ 100

78 102.5 87.0
156 101.0 92.5
313 -’ 97.5 84.0
625 98.5 84.5
1250 94.0 84.5
2500 92.0 77.5
5000 82.0 60.0

Appendix 2 Cell growth inhibition test of CHL cells treated
with sodium 2-naphthol-3,6-disulfonate
with and without S9 mix

Concentration Average cell growth rate (%)

(ug/rnl) without S9 mix with S9 mix
0(Solvent) 100 100
78 102.0 95.5
156 95.5 103.5
313 95.0 104.0
625 91.5 97.0
1250 94.0 975
2500 89.5 930
5000 88.5 90.0
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Table 1 ~ Chromosome analysis of Chinese hamster cells (CHL) continuously treated with
sodium 2-naphthol-3,6-disulfonate without 59 mix
Concen-  Time of No. of No. of structural aberrations No. of cells
Group tration  exposure cells with aberrations Polyploid*  Judgement*
(rg/mL) (h) analysed gap ctb cte csb cse oth total -g{%) +g (%) (%) SA NA
Solvent 0 24 200 0 0 0 0 0 0 0 000 ) 0(0) 0 — —
SNDS 1250 24 200 1 0 0 0 0 0 1 0ol 0 ) 1( 0.5) 0 - -
2500 24 200 0 2 0 0 0 0 2 2( 1.0) 2( 1.0) 0.5 - -
5000 A 200 1 2 0 0 0 0 3 2( 1.0) 3( 1.5) 0 - -
MNNG 25 24 200 11 37 19 5 0 0 249 196(98.0) 197(985)** 0 + -
Solvent 0 48 200 1 0 0 0 1 0 2 1( 0.5) 2( 1.0) 0 — —
SNDS 1250 48 200 1 0 1 0 2 0 4 3(1.5) 4( 2.0) 0 - -
2500 48 200 0 1 0 0 0 0 1 1( 0.5) 10 0.5) 0 - -
5000 48 200 0 0 1 0 1 0 2 2( 1.0) 2( 1.0) 0.5 - -
MNNG 2.5 48 200 18 41 178 22 8 0 267 183(91.5) 186(93.0)** 05 + -

Abbreviations; gap.chromatid gap and chromosome gap, ctb:chromatid break, cte.chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), oth:others, -gtotal no. of cells with aberrations except gap,

+g . total no. of cells with aberrations, SA:structural aberration, NA: numerical aberration, SNDS:Sodium 2-naphthol-3,6-disulfonate,
MNNG : N-methyl-N"nitro-N-nitrosoguanidine

1)JP saline was used as solvent. 2) Two hundred cells were analysed in each group. 3)Multi-sample y? test was done at
p<0.05, and then Fisher's exact test was done at p<0.05 or p<0.01.
**: Significantly different from solvent group data at p<0.01 by Fisher's exact test.

Table 2 Chromosome analysis of Chinese hamster cells (CHL) treated with sodium 2-naphthol-3,6-disulfonate with
and without S9 mix
Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure cells with aberrations Polyploid*' Judgement?®’
(ug/mL) (h) analysed gap ctb cte csb cse oth total -g (%) +g(%) (%) SA NA
Solvent 0 - 6-(18) 200 1 0 1 0 1 0 3 2( 1.0) 3( 1.5 0 — —
SNDS 1250 - 6-(18) 200 1 0 0 0 1 0 4 1( 0.5) 20 1.0) 0 - -
2500 - 6-(18) 200 1 0 1 o o0 0 2 1( 05) 2(1.0) 0 - -
5000 - 6-(18) 200 0 0 1 0 1 0 2 2( 1.0 2( 1.O) 0 - -
BP 10 - 6-(18) 200 3 0 1 0 1 0 5 2( 1.0) 5( 2.5) 0 - -
Solvent 0 + 6- (18} 200 0 0 0 0 1 0 1 1( 0.5) 1( 0.5) 0 — —
SNDS 1250 + 6-(18) 200 o o0 o0 0 0 0 0 0(0) 000 ) 0.5 - -
2500 + 6-(18) 200 6o 0 o O 0 o0 o0 000) 0(0) 0 - -
5000 + 6-(18) 200 1 0 1 0o 0 o 2 1005  2(10) 0 - -
BP 10 + 6-(18) 200 13 9 111 5 0 0 138 114(57.0) 121(60.5)** 0 + -

Abbreviations; gap:chromatid gap and chromosome gap, ctb:ch;omatid break, cte:chromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring), oth:others, —g:total no. of cells with aberrations except gap,

+gtotal no. of cells with aberrations, SA :structural abrration, NAnumerical aberration, SNDS:Sodium 2-naphthol-3,6-disulfonate,

BP:benzo{alpyrene v
1)JP saline was used as solvent. 2)Two hundred cells were analysed in each group. 3) Multi-sample y? test was done at

p<0.05, and then Fisher's exact test was done at p<0.05 or P<0.01.
**: Significantly different from solvent group data at p<0.01 by Fisher's exact test.
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