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Table 1 Hematological findings in male rats treated orally with potassium 7- hydroxy -1,3-naphthalenedisulfonate in
twenty-eight-day repeat dose toxicity test

End of administration period End of recovery period
ftem 0 melkg 100 mg/kg - 300 mg/kg 1000 mg/ke 0 mg/kg 1000 g /kg
Number of animals 7 7 7 7 6 7
RBC(X10%/ ) 8147 £ 0460 8225 +:0.357 (&) . 8.157 +0.538 8219 +0.233 8.743 4:0.296 8611 +0.351
Hematocrit (%) 4974 £ 2.15 4943137 (6) 4960+3.24 4936+ 1.71 50.67 £ 2.51 50,13 £ 1.57
Hemoglobin (g/dL) 15.81 £0.61 1560£0.23 (6) 1571077 15.67 4 0.66 16.08 057 1501 +052
MCV (L) 61.1041.37 60.16+ 168 (6) 6083117 60.07 = 0.85 5798107 584 087
MCH (pg) 1944 +0.73 19.004£083 (6) 19304057  19.04£041 18404032  1850=0.29
MCHC (%) 3180105 31604077 (6) 31.71 £ 061 . 3L.74+040 3175081 3177 =036
WEC (X10%/.L) 1143 £341 13.02£250 (6) 1311 +2.56 T 13304241 11.42 +3.20 13.71 £5.22
Platelet (X10"/xL) 1029.1 £ 145.3 11528 +-883 (6} 11450+£1549 1051.6.£325.1 1102041134 10823 + 1384
Reticulocyte (%) 13927 13748  (6) 141+16 146+38 125+28 127+24
CT(sec) 206.4 £300 1840+ 77.5 226.7 ::78.2 2429 £56.8 286.2 £ 1154 234:0 6012
PT(sec) 13514209 1356 %151 1407 +2.26 15.39 & 1.67 14.17 =145 1435 +1585
APTT (sec) 27132243 26.71 £ 3.17 28.69 +2.60 2800 +3.37 2850+ 2.21 29.84 4-3.67
Differential leukocyte counts (%) ’ ’

Neutrophil
‘Stab form 1308 LO£09 - (6) 1.0+£08 0.7£05 10+L1 - 09407
Segmented BOX72 123443 (6) 81426 117451 98+286 96=+71
Eosinophil 04105 0508 .(6) 0305 0605 0.3+05 07108
Basophil 0.0+00 0.0£00 (6} 0.0£0.0 0.0+£0.0 0.0::00 0000
Monocyte 0.0+=00 0000 (6) 00+0.0 0.0+00 00+00 0.0+00
Lymphocyte 903176 86.21+5.2 6+2.9 87.0:+52 88.8+3.1 880+79

(6)

Values are expressed as Mean+5.D.

a) Values in parentheses are number of animals examined: -

Table 2 Hematological findings in female rats treated orally with potassium 7-hydroxy-1,3-naphthalenedisulfonate in

twenty-eight-day repeat dose toxicity test

End of administration period

End of recovery pariad ~

ftem Omg/ke . 100 mg/kg 300 mg/kg 1000 mg/ke Omg/kg 1000 mg/ke
Number of animals 7 7 7 i i 7
RBC{X10°/4L) 7.899 +0.255 7.936 £0.365 8.000 £0.492 8370+ 0.286 8327 +0.198 8221 40310
Hematocrit (%) 47.11 140 47134103 46.84 +=2.19 ' 50.07 £ 2.16* 48.13+1.62 4837 £ 146
Hemoglobin (g/dL} 15.36 +0.24 1557 £0.53 1534 £ 0.72 1644 4 062" 1576 £ 049 ‘1543 £0.56
MCV (L.} 59.66 4-1.43 5946 *- 1.66 5R61+121 59,81 + 115 59.00 £ 145 58.86 +143
MCH(pg) 1947 +0.62 19.66 = 1.00 1920 £0.81 19642040  1893+057 1877034
MCHC (%) 32634094 3304 +1.09 3277+ 0.84 32804041  3209+071 31804053 .
WBC X1/ ul) T8I 79177 766085 8701255 806 +3.21 786+ 150
Platelet (X10°/4L) 1149.7 £38.1 11573 £715 11164 + 74.3 1i73.0 £ 93.8 1121.93109.1 11190 = 107.8
Reticulocyte (%) 13428 134424 13.3+23 9,74 L.7¢ 12.7+389 134+35
CT{sec) 186.1 = 80.2 1561 +£12.5 1640+ 47.9 1957 +523 220.7 £ 716 2126 + 684
PT(sec) 11684055 (6)* 11.93::039 11.73+£052 (6) 11.93+046 12.21 +0.55 12,14 + 033
APTT (sec) 1985100 (6 2107257 1992+ 118 (6) 2087238 2189+ 1.6’_7 . 22814130
Differential leukocyte counts (%) ’ '

Neutrophil .

Stab form 0708 07 +08 10408 1.1+12 0.9+£09 0.9+04
Segmented 137444 114+22 126461 83432 8.6+2.5 12,6 + 3.9

Eosinophil 0608 0405 09+09 07108 0.9 +09 09+07

Basophil 0.01+00 0.0 00 0000 0000 0.000 0.0100

Moanocyte 0000 0000 0000 0000 0.0£0.0 0.0+00

Lymphocyte 850+52 874124 856 +6.5 899+29 89.7+2.1 85.7+4.5
Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group (*p<0.05, *p<0.01}
a)Values in parentheses are number of animals examined.
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Table 3 Blood chemical findings of male rats treated orally with potassium 7- hydroxy -1,3-naphthalenedisulfonate in
twenty-eight-day repeat dose toxicity test .

Administration peroid Recovery period
ftem 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 "6 7
Total protein (g/di.) 557 +£0.11 5.6610.21 571 £0.24 - 567 +0.19 5.80+0.22 589+021
Albumin (g/dL) 2231008 2.33£0.10 2291012 227010 2254010 224 £0,15
A/G 0.670 £0.037 0.703 £ 0.041 0.670 = 0.040 0671 £ 0,047 0638 £0.064 . 06200068
Protein fraction (%) _
Albumin- ' 53.97 4143 .13+ 1.69 5207+ 1.9 53.00 £ 2.84 51.92 244 41946 4:3.28
o-globulin 2331165 23.76 £ 1.99 24.99 £ 0.52 24.00+2.22 24.10-+3.23 25.79+1.30
o-globulin H874 100 543+0.70 541127 §.26 +0.89 837130 713+£235
f-globulin 1571+ 081 15.66 £ 1.00 16.57 = 1.09 1654 £1.37 14,32 £ 3.67 16.13+3.50
yglobulin 113051 1034+036 0.96+0.35 1204063 130£052 150 £ 046
GOT(IU/L) 1003 +£74 101.9£116 102.9 + 109 - 9.1+t141- 114.8:£229 109.3 +284
GPT(IU/L) 271428 266+32 277141 25118 . 252135 257+£36 -
ALP(IU/L) 4521718 5034954 4687+ 83.1 4429921 - ° 3597+t 25.9_ 3184499 .
LDII(IU/L) 1870.9 4855 2072044225 2126.7+£3200 18383 682, 9 23783 £ 10608 2286.6 £ 1059.1
yGTP{IU/L) 059024 0.70 £ 0.63 0.8 £0.33 1.01 £ 1.03 0.63 =042 0.77£0.27
Total bilirubin {mg/dL) 010000 0.10 = 000 .10 = (.00 0.10 0,00 0.10x O.i)D 0.10x0.00
Glucose (mg/dL) 142.0 £ 14.6 138.4 £ 184 149.0 1+ 10.0 1463 +£13.9 139.3+64 154.0 - 26.6
Total cholesterol (mg/dL) 549165 49.6 £ 5.0 590+ 134 AT4:78 57.0£55 50.6 £ 15.5*
Triglyceride (mg/dL) - 464+ 16.0 374101 489+92 354192 445+ 193 38684
Urea nitrogen{mg/dL) 1550+ 1.48 1437+ 163 1543 £0.54 1477 £1.93 17.73 £ 0.64 17.81 % 1.81
Creatinine (mg/dL} 046 005 0.46 £ 0.08 044 £0.05 ‘0.50 = 0.06 047 £0.05 044 £ 0.05
Sodium {mEq/L) 145.64 £ 0.63 14500 £ 0,65 14529+ 119 14457+ 1.24 5424143 '1}_14.43 +0.98
Potassium {mEq/L) 41681 £0.145 50230333 4,900 = 0.280 4.897 = 0464 4.852+0.265 .- 4817 +0.219
Chlorine {mEq/L} 107314 108020 106.7 = 14 109.3 £ 1.1 108.0+1.1 107.3£15
Calcium{mg/dL) 987 £0.21 10,01 = 0.29 1001 +0.26 9.97 +0.24 9734020 9631026
Inorganic phosphorous (mg/dL) 8.16 +0.43 860051 8.73 £047 8.29 £0.65 778047 | 780042

Values are expressed as Mean+8.D,

Significantly different from 0 mg/kg group (*p<0.05)
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Table4 Blood chemical findings of female rats treated orally with potassium 7-hydroxy-1,3-naphthalenedisulfonate in
twenty-eight-day repeat dose toxicity test

289

I Administration peroid Recovery period
[Tl
© Omg/kg 100 mg/kg 300 mg/kg 1000 mg/kg Omg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Total protein(g/dL) 581 £0.22 5.80+0.27 85.77+021 5.691+0.25 6.191+0.28 6.11+031
Albumin (g/dL) 251016 2504013 2.56 £0.14 241+£0132 264 %0104 2594018
A/G 0.764 £0.030 0.760 = 0.045 0.796 £ 0.062 0.739 :£ 0.037 0.746 £ 0,036 0.731 £ 0.021
Protein fraction{%} :
Albumin 58.79 +£2.68 5879+ 1.54 59344182 5764 +£1.04 59.84 = 1.80 58.63 0.1
oy-globulin 19494 1.38 19.94 + 1.90 18.69 4 1.31 20,80 £ 1.10 19.24 1144 19.81 4132
o-globulin 527 £1.83 466+ 1.24 5.07 4 1.68 450091 743 £1.65 791150
B-globulin 1469+ 2.10 1504 =0.97 1523+ 1.33 15503 1.13 11234244 1166 +2.54
¥globulin 1.77 £ 051 1.57£0.33 - 167 +0.58 156 +£0.27 226+0.78 1.99 £0.82
GOT(IU/L) 110.9::19.8 11194 16.9 1084 £ 175 1144175 131.1 £ 254 1296+ 28.0
GPT(IU/L) 24047 234£4.5 22731 23.7£57 25.3+94 25089
ALP(IU/L) 236.3+52.8 25594726 - 286.1:568 2584 £ 56.8 178.0£53.0 1786£213.
LDH(IU/L) 26134+ 7216 21746+412.3 22084+6558 52946061 30066+ 1051.9 2908949236
+GTP(IU/L) 100040 126+ 0.29 1.11 4047 1.24 £+ 043 L.00 +0.59 0894035
Total bilirubin {mg/dL) 0.10 £0.00 0.10 +=0.00 0.10 £ 0.00 0.10 £ 0.00 0.1+ 0.00 0.10 £ 0.00
Glucose (mg/dL) 123.9+203 1157 +15.1 121.9+13.9 1114 +6.7 1419+ 14.2 1320+ 180
Total cholesterol (mg/dL) 67,099 604+ 11.8 51.9 + 0.6% 49.6 £ 10.2%* 59.7 £ 10.1 614 103
Triglyceride (mg/dL) 20.3£15.1 11342 13.1 %25 163+ 11.1 139+48 164£78
Urea nitrogen (mg/dL) 18.00 + 1.61 1849+213 1650+ 1.19 16.86 + 2.54 1923 +2.30 20931223
Creatinine (mg/dL) 0.50 % 0.06 0.54 £ 0.05 0.46 4: 0.05 046 £ 0.05 051 £0.04 0.57 £0.10
Sodium {mEgq/L) 14357+ 1.06 144,14 =0.63 143.14 £ 1.21 M2.71+£1.32 14343 £ 0.8% 14350+ 0,82
Potassium{mEq/L) 4.710+0.183 444710306 - 47430375 4,836 +0.286 41489 +0.313 4.651 £0.184
Chlorine (mEq/L} 1084 £1.0 1094 £ 1.3 107.94:22 107.7+15 108621 107.7:+ 1.8
. Calcium (mg/dL) 9804028 963 +£0.31 9.64 + 046 9791032 570+ 0.28 986 £0.28
Inorganic phosphorous (mg/dL) 744+ 111 767081 787144 8.16 +0.74 646 +0.63 7.00+ 065
Values are expressed as Mean®5.D.
Significantly different from 0 mg/kg group (*p<0.05, **p<0.01)
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Table 5 Absolute and relative organ weights of male rats treated orally with potassiurp 7-hydroxy-1,3-

naphthalenedisulfonate in twenty-eight-day repeat dose toxicity test

: Administration peried Recovery period
tem 0 mg/kg 100 mg/kg 300 me/ke 1000 mg/kg Omg/kg 1000 mg/kg
Number of animals 7 7 7 7 6 7
Body weight (g) 338.7+£21.0 333.9:£ 16,0 3489 +127 335.3+96 4068 £112 3809 +347
Absolute organ weight
Brain{g) 2.026 +0.058 2070 = 0.109 2024 £0.115 2010 = 0,058 2.058 + 0.049 2,113 0,087
Liver{g) 103 £0.815 10.269.+ 1,304 10.967 £ 0496 10,167 = 0.685 11352 20616 1033 = 1.333
Heart (g} 1.200 £0.042 1.214 4: 0.066 1.240 £ 0.046 1.207 0,165 1.390 4+ 0,115 1370 £ 0111
Lung(g) 1313 £0.09 1,271 £ 0.084 1.376 £ 0.090 1.310£0.081 1.330 £0.038 1.376 + 0.165
Spleen (g} 0.727 + 0.085 0.703 £+ 0079 0.716 -+ 0.058 0,627 + 0.033* 0.770 £ 0.075 0.631 +0.126*
Kidney (g)
Right 1.287 £0.081 1.250 = (.091 1330 +0.035 1.306 4+ 0.065 1.415 4:0.079 1460 +0.122
Left 1.274 3:0.081 1.236 £0.093 1.316 £ 0.076 1.297 £ 0.074 1418 £0.061 1440 £0.124
Total 2.561 +0.156 248630184 2.646 +0.108 2603 0,136 2833 £0.124 290040238
Pituitary gland (mg} 1097 £0.73 1147+ 134 11801149 1081+1.28 1210+ 1.12 11.66 =145
Thymus (mg) 617.7+972 591.3 955 643.0+ 1353 606.1 £99.2 492.5 + 639 518.1 == 147.6
Thyroid (mg) '
Right 1006 =1.26 10.20 + L40 1106 x£1.81 1134 +450° 1167£ 176 §0.73 £ 1.33
Left 923+1.81 8.04 > 145 084 +1.38 997+ 2.99 10.12 1,88 10,59+£1.78
Adrenal {mg)
Right 266 +44 253154 28026 261332 287136 200456
Left 27.3+£35 274+63 20.1+23 281330 31.0+53 30170
Testis(g) ) .
Right 1644 £0.116 1.556 £ 0,107 1.531 £0.097 1,526 +0.151 1.510 £ 0.135 1519 £0.162
Left 1.597 £0.088 1.540 £ 0.074 15374+ 0.108 1.503 £ 0.150 1485+ 0.1 1.534 £0.157
Relative organ weight
Brain (g%) 06010053  0.621 £0.036 0579+0028  0600+0025 050540024  (.544 £0.040
Liver(g%) 3.013 £0.086 3.067 + 0.262 3.147 £ 0.208 30310141 279240147 281040195
Heart (g%) 0.356 = 0,019 (0.364 = 0,028 0.354 £ 0.011 0.360 = 0.032 0343 £0.030 - 0.353 £0.027
Lung (2%) 0.389 +0.023 0381 £0.025 0.394 £0.020 0.391 0,025 0.328 £0.015 0.351 = 0.022
Spleen (g9%) 0.214 £0.027 0.211 +0.027 0.207 £ 0.013 0.190 + 0.008* 0.190 £ 0.019 0.163 £ 0.022*
Kidney(g%)
Right 0.381 £0.029 0.376 = 0.023 0.380 +=0.013 (.389 40,025 0,348 +0.023 0.376 £ 0.011*
Left 0.377 +0.030 0.370 =0.026 03760020 - 0386 £ 0.024 0.348 1 0.021 G.370 %0016
Total 0.759 £ 0.061 0.746 £ 0.049 0.759 £ 0.027 0777 £ 0042 0.697 £ 0.040 0.746 £ 0.021*
Pituitary gland (mg%) 3244 £0.19]1 3434 £ 0.340 3380+0305  3.226 £ 0.366 2.973 £ 0.250 2.996 +0.327
Thymus (mg%) 182231 £26.115 177.7561-32.395 183.826 £36.071 181.033+30.826 121.108+18.100 131.357 £29.798
Thyroid {mg%) - . '
Right - 2,981 £ (0463 3.074 =0.512 3.164 0453 3.3904+1.355 2.863 £0.398 2.759+0311
Left 272410479 2423 0509 2.830 1:0.457 2983 £0.918 2.480 = 0408 2.749 +0.630
Adrenal (mg%) '
Right 7.853+1.260 7.569 £ 1.583 8.034 £0.798 78241174 7.033 £0.737 7.489 % 1.577
Left 8.063£0944 8.196 +1.793 8.351 £ 0.560 8411 £ 1.045 7.597 £ 1.123 7781 - 1.873
Testis(g%) . ) :
Right 0487 £ 0.038 0466 == 0.028 0.439 £ 0.037 0.456 + 0.051 0.372 £0.038 0.390 £0.037
Left 0471 %0034 0463 £0.021 0.441 + 0.038 (1449 = 0,049 0.365 £ 0.042 0.396 + 0.051
Values are expressed as MeantS.D. ’
Significantly different from 0 mg/kg group (*p<0.05)
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Table 6 Absolute and relative organ weights of female rats treated orally with potassium 7-hydroxy-13-
naphthalenedisulfonate in twenty-eight-day repeat dose toxicity test

: Administration period Recovery period
T
te 0 mg/keg 100mg/kg  300mg/ke 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Body weight {g) 209.3 £ 16.2 2083 £ 6.8 204.7 £ 17.7 2109+ 168 239.0+ 203 246.4 + 217
Absolute organ weight
Brain(g) - 1.910:£0.083 1879 0.073 1.840 % 0.079 1.907 £ 0.066 1.956 £ 0.102 1.984 £ 0.057
Liver(g) 6.060 = 0.663 6.170 0.509 5943 + 0502 5790 % 0.525 6,611 £ 0.694 6391 +0.359
Heart(g) 0.809 = 0.097 0.820 40,054 0.804 - 0.048 0.300 £ 0.061 0.896 £ 0.077 - 0.899:£0.070.
Lung(® 0.997 4 0.059 0.999 +0.042 0.934 £ 0.050 0.981 £0.079 1.067 +(0.098 1.051 +0.058
Spleen(g) _ 0460£0.055 . 0.440 £ 0.057 0.446 + 0.087 0.453 £ 0.077 0.481 £ 0.095 0.496 4: 0,095
Kidoey (g) .
Right 0.806 £ 0080 0.859 4:0.147 0.821 £ 0071 0.847 + 0.044 0.907 £ 0.081 (.909 £ 0.162
Left 0.783 £ 0.104 0.831 £0.128 082340064  0.820+0.056 0.887 & 0.084 0.891 £0.128
Total 1.589 +0.182 1.690 £0.273 1.644 +:0.129 1667 £ 0.09 1.794 £ 0.165 1.800 0,286 -
Pituitary gland (mg) 1160+241 | 13034137 1230 £ 1,52 11.77:£1.50 1387225 14.234+225
Thymus (mg) ' 542.1 1225 422.1 £41.9 505.6 & 107.8 1969+ 826 4587+ 966 403.7 +89.5
Thyroid (mg) .
Right 849£2.05 856+ 1.4 8.21 +1.39 7.99 +2.18 8.76+ 242 8.66+ 1.4
Left 740181 7.29 +1.17 799+ 114 75741690 833171 926+ 1.13
Adrenal {mg) ‘
Right ’ 321470 323442 30.1:£36 316450 3511445 320+ 26
Left 320+67  337%35 © 31138 324 £46 363+£40 - 34.1+36
Ovary (mg)
Right _ 404%104 471%E51 440489 426 6.1 463+ 74 494 %63
Left : 44987 489+68 423485 493 £56 187+99 45.9+73
Relative organ weight . .
Brain(g%) . 0917 0.0 0.901 =+ 0.054 0906 £008L ~ 0911+£0091 08210048 0.803 £ 0.079
Liver{g%) 2.804 £ 0.165 29570185  2909+0200 2746 £0.071 2770+ 0.231 2603+ 0.115
Heart (g%) . 0.387+0.036 0.304 0.024 0.394 +0.031 03800015 03730025 0.366 & 0.031
Lung (g%) 0479 £ 0.018 0479+ 0.026 0.459 = 0,027 0.464 £ 0,033 0.449 + 0.036 0427 £ 0.029
Spleen (g%) 0.220 + 0.0%4 0.211 £0.029 .216 2 0.024 0.219 £ 0.035 0.200 £ 0.027 0.200 %+ 0.026
Kidney{g%) ‘
Right 0.386 £ 0.023 0413+ 0.065 0403 £ 0.027 0.404 +£0.036 0.380-: 0.028 0.369 + 0.051
Left 0.373 +0.026 0.400 =+ 0,054 0404 +0038 0.391 + 0.027 0.373:£0.029 0.361 £0.036
Total ' . 0,759 £ 0.049 0.809 £ 0.117 0.806 =: 0.061 0794 0061 0751 £0.057 0.730 £0.086
Pituitary gland(mg%) © 55090739 62560666  6030::0743 55910667  579%6+0731 577610795
Thymus (mg%) 259450 £ 59.066 202.826-£20.734* 245343+36.397 234583 +26.638 190,996 4 33.102  164.603 & 35.298
Thyroid(mg%) : ' : ‘ '
Right 4026 £ 0.715 4117+0.651 4039+ 0816 3.784 £ 0.954 36660950 - 3.526:10.540
Left ' . 35290819 3497 £0.530 3.906 £0485 3.577 £0.668 3484 £0.704 3.769 - 0.469
Adrenal (mg%) . ‘ ‘ : ' _ ,
Right I53M6-3.047 15521 +2.148  M8TTE£2752 - M498+£223 147002197 1305741457
Left 15306 £3110  16.216 % 1.902 15331 £2592 - 15361+ 1570 - 152702042 1391741745
Ovary (mg%) _ . A
Right 1_9.2'29 +£4260 2263342364  21570:£4482  20331+3566 195343683 200311350 -
Left - JS0+L452 24202818 2076344351 - BIBE22M  03NL3MI 1858042216

Values are expressed as MeantS.D.
Significantly. different from 0 mg/ke group (¥p<0.05)
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Reverse Mutation Test of Potassium 7—hydroxyf1,3-naphthalenedisulfonate on Bacteria

T-eFOF-13-F7F LT R R LY T A
oW, HEEAWAERERRREERL .

MW E LT, Salmoenella typhimurium TA100,
TA1535, TA98, TAIS37Y B L UFEscherichia coli WP2
uvrA® OSEHR L B, 59 mix#RNE £ UERInKER
DT FEREABTHEEE O O N 22
Edb, KFEBRTIESY mix ERINKES L UNENRER
L 4313~5000 pg/ 7L — F OBECERLL. 77,
TA1535 59 mix R IIAB T, 2EOAFRBEOESR
BRL o 25, 100~500 ug/ 7L — F OFETER
Gty AN

FDHR, AnistBEoREROVTHONEILE
WTh, BENBEEOZEL L2 2ERERODS
BOBHEL L UVARRFoL 2 BMEES s A
S MEOEREIS, T FOEx2-13-F758 L 29

ANFRABA T T L, AVCHEBERICBWTEREME -

ZHLEVHO(FEME) EHELz.

Hik

(HER)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonelia typhimurium TAS8
Salrnonella typhimurium TA1537

S. typhimurium O4ERIT1975E10AZIHIZT A Y
AERE, BV 7+ N=TKED BN Ames HEH 5
FE RS

E. coli WP2 uvrARRIZ 197945 A 9 B IZE L& {REHF
RHOEBERELDI G522 1.

BREHE-B0CUTTHERFLLLOZAY, £H
PROFFERERZIE, BERERHOFERRC, 73 /BEEK
t, UVEREMS L UBBR () L T ¥ ES ) VIR
FpKM101(7 5 2 3 F)OHFEIZOWTHN, $FHEIE
FINTnwal L 3mALL.

MEEICEELT, —a— Y3y k712 A No. 2{Oxoid)
FARLCLFHRBRECRELER s —E8EEL,
37CTH 10%?1?33%‘24‘& EH¥ELLO Mﬁm%‘ﬁi
L.
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(B4 E)
7-v FOF2-13-F+7 7 Ly YV RNKYBH YA
ik, TFEIVATOWKBBHRTSH S, Hn LRy
Bid, 0y bEFS501, RES9.2 wt% (FHity ; K&

‘5%, EREH2UBLIUREOREE)THY, AN

LEETHEF SRS S0 RRKE, HAKET
SERTRELAL.

T-e FOFV-1,3-F 75 LY VALK BEAY T A
o, RHESTHAR (T Y FEF KON, (ARMET
) CER L TRSREOAMUMZ AR L%, AEE
THTE DRI L Tl IR v /.

(eSO Y=
At B E S L P+ 0BRGN ToEB )T
b5,
AF2 : 2-(2-7 ) N)-3-(5-= b u-2-T7YA)T I Y
M7 3N (IR
SA : TIEF U7 A (FIRAETER)
9AA 1 9-7 3/ 7 ¥ ¥ (Sigma Chem. Co.)
20A 1 2T 2T NI (AOGEEITER)
AF23 L F2AA X DMSO BB Lz b D3 -20CTH
IRTE L, FRRERE L 7. 9AAIIDMSOLD, SAEBH
ANCIERL, BRI RBRICAWA.

(8 45 & U SO mix DR
1) by TTFH-(TAEHE

nﬂﬂﬂi@?‘{i(A)iaJ:U(B)% SR I0: 1 DEE TR
A.Lf- L

(A) /8% + 7 & — (Difco) 06%
-0 (el SRV 0.5%

(B)*L-¥ AFT 0.5 mM
D-¥oAF 0.5 mM

“WP2 uvrA FIICHE, 05 mML-}1) 7 k77 v ki -
X ARV AR

2) EHE
K, Tﬁiﬁécﬁ:1¥(ﬁk)§c0)r’}‘ Fhad— ZAFERE
PRV 2B, Bl L oARETROESBD

THhb.
Wk~ 7 % 2y b - Tk 02g
g R e il g
Y rEERFE A T L C 10g
IPZ: S X, A 192g
HEEfET MY T L - Dbbg
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RRZEAR

N — 2 20g
2Ry BT A= (EACE ) 15g
FO MmOy — LIS H30mLEH L THOA

bOTH5.

3} S9mix
1mLAFEOERT &
Sg** 0.1 mL
-8 (el SR/ TA 8 zmol
HibA YL 33 pmol
YW d—2-6-1) fE 5 pumol
NADH 4 gmol
NADPH 4 gmol
F b U A=Y CEHEHR(DH 74) 100 gmol

7k Sprague-Dawley RS » b & T = /30
¥~ (PB)B LUB6-RV7F5HY (BF)®
GRS TEESE L THERINAS (Eva—

V4 UK ARV AN
(B hE)
Tl rFax—gEY LD, 59 mlxiﬂirﬁ?}u
AEEE L OFS0 mix iR ER 21T - 7.
AERERE D, WBRYMEHARECI mL, V) EEEH

#0.5 mL(S9 mix FITHRERIZBVTid S9 mix 05 ml),
MEHEFCI mLEESL, S7CTAFET LA ¥
N—arLinb, by TTH-2 mLENLCRM

EREEHTER ISR L CED A, E4, MBEEL
THEWEAMEONL 0 ERGEE, FAE%E0R
MBI EBRE AV, REE LRV B
BWENEHE L CEEIE TableRIom L7, Bits
R BE R, BEHCER L oMERE KB L
7z EEEIIITCTASEERTY, ALATREIRS—#
»EELL. MEEOFEII2VWTH, REHLVIEE
FEEMET T, EXRTOBBEORES S L. B
WS FIEAERERBIC BV TR, BitE LU
BECIEINT, FABIC VW TRIKEDE L.
I/, ARBB LUBHAERRBRIC BT, mHEES
LUERRIIOE, 3RToERY, TRThOTHE
LEEEETRD L.

(Bl ,
HuolsEoRzERDS b, 1BULOBRERDSY
mix EREINEES 5V i3S9 miximmERII BT, $5
B E AT AR B AER D O - KOTHME
7, EEMRBEOC2EL EIEML, £oEmcERE
B URRRIFES RS 5 a1, SEBRME
FRBRICBVWITEREE G T 0B & #UET
A J: DR O A

RS LUEE

(HEsmTEHER]
T-L FOFL-13-F7 78 L PANEEEI T T LI
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DVT 0.0~ 5000 pg/ 7 L — F OFERTALZHIL L
T, RBEERLL. FOEE, 7 XTOBEH S
mmﬁﬁMﬁﬁﬁl$mmﬁ%®wfnuﬁwr%%ﬁ
L AEEE Yo (B N A

Lo, XRBKICBT28EHEE, S9 mixiE
IRIERER B L OTRINE R & b 5000 ug/ 7L — P E L1

(FHER] .

S9 mix EBRMHERE & WRIIHBO VI NIZBWT
b, 313~5000 pg/ 7L — M OETRILE 2L LT20
DARFEE T ER L7 (Table 1, 2). ZOHER, TAL535
?SY mix FEHRMARIB VTR, RREKI 0 313 g/ 7
L= T, FENBEDEL 22 RRIT = —HDH
MERLL. ZOMOBRERCBVCR, 2HORRY
bIEEATIBEO 2 Lk 2 BRI 0 = — KoM
B Lo,

(EBRMEHER)

TA15359 S9 mix ERMABR T, KRB I 0313
pg!/ Tl — F THBMBEDO2MEL RAEROT K
DEMPES LR d, BREBLUCHEERFEERE
Bt AL, 313 e/ 7L b RET100~500 pg/ 7
L- O CERETOMEERE L THBMREEE
FiL7:(Table 3). ZO&%E, HEGBED 2B EL 2
AEEOZ—-FHOEMEEL LN P,

PEnFERIC®HSE, T-e FOFY-13-F 78 L0y
ANKREEA Y 7L, BuiRBRIIBOWTERRMSE
EH L0 (EE) LHELL.

3k

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

2) S. Venitt, C. Crofton-Sleigh, “Evaluation of Short-
Term Tests for Carcinogens,"” eds. by F.J. de Serres,
J. Ashby, Elsevier/North- Holland New York 1981,
pp. 351-360,

3) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens,” eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin-Heidelberg-New York,
1980, pp. 273-285.
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Table 1.  Mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria (1)
With(+}or | Test substance Number of revertants (number of colonies/plate, mean £+ 5.D.)
without{-) dose Base - pair substitution type Frameshift type
59 mix (,ug/plate) TALQO TA1535 Wwp2 uvrA- TAY8 TAI1537
1] 106 92 107 8 7 10 24 33 28 3% 26 24 7 7 6
(1024 84) ( 8+ 1.9 ( 28+ 4.5) (30 81) ( 7+ 086)
313 103 108 105 12 14 16 28 16 13 27 27 21 4 2 5
(105+ 2.5) ( 16+ 2.0) ( 19+ 7.9) ( 25+ 3.5) ( 4+ 1.5)
625 97 893 103 10 6 11 21 20 16 30 22 20 7 2 6
{ 95 7.0) ( 9t 26) ( 19+ 286) { 24+ 53) ( 5t 28}
1250 112 89 100 14 10 5 11 18 16 29 30 21 9 9 10
{100+11.5} { 102 45) ( 15t 38) { 27+ 4.9) { 9+ 0.6)
59 mix 2500 111 162 85 g8 11 11 13 21 12 35 26 38 5 3 4
( 994:13.2) (10£ 1.7) { 154 4.9) { 33+ 6.2) ( 4% 1.0)
(-3 5000 81 100 92 4 7 4 19 18 18 3 2 22 6 10 3
( 91+ 95) ( 5£ 17 ( 18+ 0.6) ( 27+ 56) ( 6+ 3.5)
0 135 140 122 14 20 14 30 27 25 38 42 45 5 10 9
{132+ 9.3} ( 16x 3.5) ( 27+ 25) ( 42+ 3.5) { 8k 2.6)
313 141 117 100 g 13 1 19 37 32 30 31 30 6 6 g
(11920.6) ( 11+ 2.5} ( 29+ 93) ( 30+ 0.6) { 7+ 1.2)
625 105 114 115 15 14 18 3 27 3B 30 3H 32 5 6 7
{111+ 55) { 16+ 2.1) { 33+ 53) { 32+ 2.0) { 6+ 1.0
1250 119 124 8% 7 11 12] 32 28 19| 34 38 29 4 3 5
(110+19.5) ( 10 26) ( 26 6.7) { 34% 45) ( 4= 1.0)
59 mix 2500 110 115 102 9 13 14 24 34 30 21 42 27 6 3 7
(109+ 6.6) { 124 2.6) { 29+ 5.0) { 30L£10.8) ( 5t 21)
(+} 5000 58 113 94 17 9 10 34 28 25 33 36 45 8 9 5
(102£10.0) (12 44) ( 26+ 48} ( 38+ 6.2) ( 7+ 2.1}
- Positive Chemical - AF2 SA AF2 AF2 9AA
control  |Dose (pg/plate) 0.01 05 0.01 0.1 20
- 89 mix (-} Numberof -| 519 507 546 | 202 240 217 123 107 115 | 662 379 350 116l liJS 1192
’ colonies/plate (524:20.0) (220£19.1) {115+ 8.0) {464::172.4) (1156 38.7)
 Positive | Chemical 2AA 2AA 2AA 204 2AA
" control  {Dose (pg/plate) 1 2 10 0.5 2
S9mix(+) | Number of‘ 563 479 568 261 186 155 | 370 340 361 | 312 322 319 | 251 229 277
|colonies/plate |. (537+50.0) {20154 .5) (357+£154) (318% 51) {252+.24.0}

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

Purity was 89.2 wt% and zbout 5% water, about 2% inorganic salts and slight amounts of isomers were contained as impurities.
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Table 2. Mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria{ IT )

With(+)or jTest substance Number of revertants (number of colonies/plate, mean £ 5.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (eeg/plate} TA100 TA1535 WP2 uvrA TASS TA1537
0 8 75 &0 15 9 9 17 20 20 25 19 23 6 ] 6
( 804 5.0) ( i1+ 3.5) { 19+ 1.7} ( 22% 3.1 { 7 17
313 68 100 80 18 g8 17 19 28 30 3B A 19 5 7 10
{ 831:16.2) { 14+ 5.5) { 26+ 5.9) { 261 8.2) [ 7+ 2.8)
625 94 93 92 7 7 6 20 19 26 34 24 16 5 6 7
{ 93+ 1.0) { 7+ 086) ( 22+ 3.8) ( 25+ 9.0) ( 6 1.0)
1250 8% 82 78 10 18 9 30 24 20 26 21 16 7 3 7
{ 83+ 5.6) ( 13+ 55) { 25+ 5.0) {21+ 500 { 6+ 2.3}
59 mix 2500 58 83 &4 12 18 11 19 18 18 2 14 2 7 7 7
: : ( 77£16.6) ( 14x 3.38) { 18+ 0.8) ( 21+ 6.1) ( 7+ 0.0)
O] 5000 88 87 @ 6 6 15 21 31 23 23 15 % 5 7 7
{ 89+ 26) { o 52) {25+ 53) ( 21£ 5.7) { 6 12)
0 117 127 107 19 9 15 28 z3 32 43 30 30 9 7 13
(117+10.0) { 1+ 5.0) ( 284 4.6) ( 34+ 7.5} { 10£ 3.1)
313 18 111 89 15 12 13 27 24 25 30 28 30 7 g 1
(106+15.1) { 13+ 1.5) ( 25+ 1.5) (204 1.2) ( 9+ 2.1}
625 123 116 128 13 8 13 20 20 22 28 26 39 7 7 12
(122+ 6.0) { 11+ 29) {21+ 1.2 { 31£ 74) ( 9+ 29
1250 | 113 88 86 10 9 8 17 26 10 3B 30 32 7 10 5
A ( 99+14.0) { 9% L0 ( 18+ 80) { 32+ 2.5) ( 7+ 25)
59 mix 2500 114 9% 97 15 13 12 25 25 23 15 24 33 7 11 9
(i03+ 9.3) { 13+ 1.5} { 25% 1.5) ( 24+ 9.0) (9 20
(+) 5000 119 94 82 12 11 21 19 20 1% 23 22 33 13 1 6
( 98+18.9) { 16 55) { 19+ 08) ( 26+ 6.1) { 10+ 38)
 Positive | Chemical AF2 " SA AFZ AF2 9AA
control  [Dose{zg/plate) 0.01 0.5 0.01 6.1 8
S9 mix(-) 1 Number of 476 432 409 .385 366 416 75 78 82| 391 352 375 |1139 1101 938
colonies/plate {438+£35.8) (389+25.2) { 78+ 35) {373+19.6) (1059:£106.8}
Paositive Chemical 2A8 2AA 2AA : 2AA 2AA
control  |{Dose(ug/plate} 1 2 16 0.5 z
-S9O mix(+) | Number of 349 450 420 | 221 224 232 | 238 210 206 | 195 267 277 | 181 ZQI .14-0
. colonies/plate {406+51.9) {226+ 5.7) (248+43.9) (246+44.7) (174+31.1)

AF2:2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, SA:Sodium azide, 3AA;9-Aminoacridine, 2AA:2-Amincanthracene
Purity was 89.2 wt% and about 5% water, about 2% inorganic salts ard slight amouats of isomers were contained as impurities.
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Tahle 3. Confirmation of mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria
With{+)or | Test substance Number of revertants (nurber of colonies/plate, mean + S5.D.}
without (-) dose Base - pair substitution type

59 mix (ug/plate) TA1535
0 16 22 18
{19+ 3.1)
100 19 19 13
( 17+ 35)
200 . 15 3 U
{ 12+ 3.8}
. 300 : 20 15 19
( 18+ 2.6)
59 mix 400 18 12 9
( 13+ 4.6)
-} 500 % 10 23
{ 16+ 6.5)
Positive Chemical SA
control  [Dose{ng/plate) ) 0.5
SOmix(-) | Number of 499 491 505
" {colonies/plate (498 7.0)

SA:Sodium azide
Purity was 89.2 wt% and about 5% water, about 2% inorganic salts and slight amounts of isomers wére contairied as impurities.
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In Vitro Chromosomal Aberration Test of
Potassium 7-hydroxy-1,3-naphthalenedisulfonate on Cultured Chinese Hamster Cells

£

T-v FO%EL-13F 78 Ly VRN VEEH T T AD
AL R TR SN EEIIow T, Ty 4=

=X - AR Y SRR (CHL/TU) # v TR AR
HHBREEL 1. _

AL (24 B5 ), SRR (6RFR) & $123.8
mg/mL (10 mmol/L) DIEIZH VT 50 % Z 2 5 4
FIERE MRS S N h o 2 L s, T_RTHHRER
WBWT3S8me/mL 2 R UEERF L L, ERAES L
U°S9 mix DIEMEE T TOEHMATE TIEAAL2 TR
%, SO mix DHEEFTEA2 TARELRELL, &
B CIE, 24R5M B L F43RRRIRIEME, SERSETIMEE
TS mixFFETH L UIEFET TORMALIE L, #és
B TR 18RRI, EREEML, BT A2
LI L) R hEEERESRE L e aiTr
e RSB EE L, 3.8 mg/mL{10 mmoal/L) TH o 7:
TEPG, TORETERERLE LUIBERTERES
8L L7

CHL/TU AL % 24 BEFT 35 & OFAS BRI E L 7o
THORBEIBV TS, BEEDCELEEELHERLH
MOBFREREEB O ot EERME T,
SO mix FETB LUEFET CORMAUEL 2vniho
BB VTS, REAOHERELEHEHNROT
BERARD 6Nk o i

Dloggly, TefFaxd-13-577 0720
ARUEA Y YalE, LEORBEE T CRBAEELH
LBV EER L.

Fik
1. fEH L 7-#ER2
U%—%-vaxmyammmwak$u%%m
A, AFrg @4, BELRR LLEFr4=—X -
LAY —H#o CHL/IUMEL %, %ﬁ&%ﬁwﬁum
TERERIZH W

2. BEAORM
Frag i, 4i6 B MmiE (FCS: Filtron) % 10 vol% il
L7244 v MEM{ H 7K SE808) i o v 7.

3, EEEA
2X10ED CHL/IUMRE %, #EEWS mL & AT 1
v ¥ 2 (86 cm, Corning) 2% %, 37°COCO M ¥ F =2

N—%— (5% COITHREL L, EHELETE, HHfz
BEIA B ICHEME T NA, 4REB L U48EMME
Lz, /-, EEREcE, JEEEIHE LSS mix
FETBIUFRFETTORMQLEL, MBERT R
LREERTS HIIZ18KMEE L.

4. WwEWE

7T-v FOF - 13-F 78 LT ANKRIEEAT DL
(v F&ES:5501, AH4{LFETREN G, BRALBE
FC, A LT50 mg/mLE - THEBEL, DMSOB L
U7+ TS0 mg/mL TABORENRT, 9T=
38047, #AE89.2 wi% (R & L TRDH5 %, MEEE
B2%BIUMEOREREE L) OWETH L.

5 #EMrEoR .

R EORMBL, ERAOO LTk, BEGESN
#FAk(oy METIKEG2, BAEEETR) 2 Hwi.
FAZEEICHEE L CEETREL, DWTERLYEE
THEAFRLIHAE0REORBMEARBL/ERL
7o BEBMEFEI, TANTORBRICBYTEERD
Wvol% izt d Lo lzhi i,

6. FFEFEMGIERERC £ S NEREORE

Yets (R FLE BRI ANV 2 R R ORI T e Y
Bz, WRUEOMIEEIEICRIZTEELEAL. B
S5y '8 o CHL/TU MRS (x4~ 5 SRR HIVEN (&, BLRBHE
FEHFE S (Monocellater™, # Y > 73X ZAEIETIEG)
FRAVTEHOBEEYETR L, HBRYEABEORE
BT AMEMEOL T b o THEE L.

FORR, EHELE, ERNRARE SIS, MBELT
RTOREEHETS0 % %82 5 REENHER R
Bl i (Fig 1).

7. EREOFE

MR FBROEREL Y, RAEEREFETHY
ZHBWEHORBERY, EF0E , BIEMLEL D
t23.8 mg/mL (10 mmol/L) & L, FEEALES X U759 mix
OFEEET TOEBMME TR A2 T3RE0.95, 1.9,
3.8 mg/mL}, S9 mix OFET COHEFHMUEIIB T
A2 C4EE048, 095, 19, 38 mg/mL) ®#7FE L
. BHRBYEE LTHAwATA P43 C(MC,
BRAMBELIEM BIUT Y saRAT 73 F(CPA,
Sigma Chemical Co.) i, ESTHAREKBAFRHET
BICEBLTHREL:. FnPhEafdRErBET
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| - ~M==ftreated for 24 h withcut $9 mix
—@— treated for & h with S9 mix
{1 =—O=——treated for 6 h wilhout S9 mix

T ¥ T T L) T T v £l T T

100 150 200 250 300 350

Cell growth (% of control}

T
000 050

Concentration (mg/mL})

Fig.1 Growth inhibition of CHL/IU cells treated with
potassium 7-hydroxy-1,3-naphthalenedisulfonate

AZEFHLENTWIEEREH L.
REFEERRRBIBCOCEHIBES 4O 71 v
YakBv, TOALOIMITREMRIEESIERL,
D2 DT EE RN SR L ) ks
FllE L.

8. HEMEARMEHE

HERTO2MMEEIC, a0t 3 FERRAENY
0.1 pg/mLAZ72 5 L) ITHEEBRIINA L. REFERD
FEBLUIWEI > TITo . A9 4 FEREET 1 v ¥
IO EOMAEE L, B LUAERL 3 % ¥ LA PER
Tt LA,

9. RERH ,
MR RAE O R EAMEHIT LY, 20 %L

DM ET, 20271 v 261005 %D

FREEHETT LR SVEETRENSORSRER
L, HEMEONRERFRELS. ZOFE(Table
1, 2), TRTCHRAFIIBWT, EEAIEERE Gl
B o e s, REATH TR, BE0EERE (3.8
mg/mL) ¥ &4 3MMRE B HEE L.
FEELIAZ A4 FEEDI L, 12071 v ok
 BONEERBATA NE, 4HROBEEFTLELL
BEESFPOBVESICT— FELARETHH L
o, RREOGE, BRBETRESS - BILBDR
BERFFE & (MMS) Vi &k 2 SRR ET VW TiTY, BB
HHH BV ERESEROF Y 2 7, B, ki L0
HERE ORE LB (polyploid) DA EIZDOWT
BELAL, 72, HEEFIIO>WTIIE200E, 58
PEMIRR S D v T LEESO0B o 5 B eh B % 5347 L 7.

10. ZEEEHE . :
MR, BEB LU R L R R
WKW TONTRRL, BEL-RE, #EEtoi
i, EEtEERoRcowTESL, SBEOlYR
FHMICEA L. '
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REAEELH T AMBAOHMBABEIIOWT, HIEM
BB R ENERED L URESEEMTT v 2 ¥
—DEEFEEEEIZLY), FEEREFERL L
(p<0.01). *7-, BefFEHALTaIrZ ¥ - 7—
I v VoMEmEREY (p<0.0) 270 4. Bkmh
FIeEL, FATFEM S L FEYFEN FMCETVTiTo
7z

BRI UER

BRI L b REESIT O S % Table 1R L 7.
e FO&F 3 -1L,3-F 78 Ly AT Y A%
R T2 S E USRI L v T h o B
KBWTH, RbholEEREs L rEEtRRoss
EBED b hid ol

R L B Yef AT O R % Table 205/ L
. 7 e F s 3-F 75 L VANKVEES ) T A
A TS mix F7E T B X UFETEE T CoMMUmL /-
WIROREIIZB VT, REEOEEREE L U1s
B OBRIEHIZEO O R ho 1.

HoT, 7L FEF 1,377 ¥ A NKfEH
Uy ald, EEOREEGETC, REREAOCHL/IUM
Fllz Ry A BRL VLR L.

3Tk
1) HABRBZEEERZS  WILaPYREBESHARE, "
SEMECLARBEBEET ISR, "HAERRE, &
%, 1988. ' _
2y EHH IR, "BM - EWNT— 4 o, EH
R kAT IO, " Ay F 0 A M, E
I, 1987
3) EHH W, KRIRHERE, "HUEMREE, B
BRy— & OFEEHERAT, " Wb AEfE, HEE, 1992, pp -
218-223.
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/TU) continuously treated with potassium 7-hydroxy-1,
3-naphthalenedisulfonate (PHNS)** without 59 mix )

Concen- Time of No. of No. of structural aberrations No-. of cells Concurreat  Mitotic

Group tration - exposure cells Others”  with aberrations Polypleid®  Trend test®  cytotoxicily*  index?
{mg/mL) (h) analysed gap ¢tb cte csh ¢se mul® total TAG (%) TA (%) (%) SA NA (%) {%)
Non-treatment 200 2 3 0 0 0 0 5 1 5025 3(L%: 0% — —
Solvent © 0 24 200 0t 01 0 0 2 (] 2{10) 2(100 000 1006 —
PHNS 0.95 24 200 1 00 ¢ 0 0 1 0 1(05) 000 Q0 104.0 —
PHNS 19 24 200 1 4 1 1 1 @ 8 1] g§(40) 7 (35 025 - - 91.5 —_
PHNS 338 24 200 21 1 0 0 ¢ 4 0 4 (200 2(10) 0313 108.0 46
MC 0,00005 24 200 740 3% 0 1 0 102 2 72*(36.0) 67*(335) 000 — —
Solvent ** 0@ 48 200 0 2 ¢ 0 010 12 0 3(15 3 {15 088 100.0 —_
PHNS 0.95 48 200 00 1 1 0 0 0 24100 2 (L0 (63 102.5 -
PHNS 1.9 43 200 1 1.0 1 0 90 0 3(15 2 (Lo 063 - - 94.5 —
PHNS 38 48 200 2061 01 @ 4 1} 4{(200 2(1»m 083 112.0 31
MC 0.00005 48 200 4368 5 1 0 13 5 80400 76%(380) 113 - -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, cshichromoseme break,
cse: chromosome exchange (dicentric and ring}, 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.
1) Distilled water was used as solvent.
premature chromoseme 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<0.0l. 6)Cell confluency, representing cytotoxicity, was mezsured with

Monocellater™,

2}More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation and

71 Number of metaphase per 500 cells was scored in each dish in order to select the highest dose enable to analyse

chromosomes, 8)Seven hundreds and eighty-eight cells were analysed. *:Significantly different from solvent control at p<0.01 by Fisher's
exact test. **:Purity was 89.2 wt%. Water (about 5%), inorganic salts (about 2%)and slight amount of isomers were contained as impurities.

Table 2

naphthalenedisulfonate (PHNS) ** with and without S9 mix

Chromosome analysis of Chinese hamster cells (CHL/IU) treated with potassium 7-hydroxy-1, 3-

Concen- 59 Timeof No.of No. of structural aberrations No. of cells Concurrent  Mitotic

Group tration mix exposure  cells Others®  with aberrations Polyploid ¢ Trend test> "cytotoxicity®' index
(mg/mL) (h)  analysed gap ctb cte csh cse mul® total TAG (%)  TA (%) (%) SA NA (%) (%)
Non-treatment 200 6 0 0 ¢ 0 0 0 0 o(o0G 0{(00) 0328 — —
Solveat * 0 - 6-(18) 200 1 00 2 0 ¢ 3 0 2(1L0) (05 000 100.0 —
PHNS 0.95 - 6-(18; 200 0 3 0 2 0 0 5 3 3015 3013 o000 105.0 —
'PHNS 1.9 - 6-(18) 200 ¢ 3 0 ¢ 0 0 3 ] 3015 3(L5 013 - - 106.0 —
PHNS 38 - 618 W 2 2 0 0 0 0 4 ¢ 4{20 2(10) 05 116.0 42
CPA 0.005 - 6-(18) 200 00 0 0 0 0 4] 1 0{00) 0(00 013 — —
Solvent "' © 6-(18) 200 03 0 00 0 3 4] 3{158 3{15 025 1000 -
PHNS 0.95 +  §-(18) 200 0 0 0 I 0 @ 1 1 1{05 1(05) 0lI3 56.0 —
PHNS 1.9 +  6-(18) 200 01100 0 2 0 201 2(1L0) 013 - - 0.0 —
PHNS 38 6-(18) 200 02 0 0 0 0 2 0 2(10 2(10) 013 67.5 6.1
CPA 0005 +  6-{18) 200 1314 7 2 0 0 36 0 31%(155) 20* (‘10.0) 0.53 — -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromaiid break, cte: chromatid exchange, ¢sb . chromosome break,
cse’chromosome exchange (dicentric 2nd ring), 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.
1) Distilled water was used as solvent. 2)More than nine 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<0.01. 6)Cell confluency, representing cytotoxicity, was measured with
Monocellater™, 7)Number of metaphase per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. *:Significantly different from solvent control at p<<0.01 by Fisher's exact test. **:Purity was 89.2 wt%.

Water (about 5%) . inorganic salts (about 2%)and slight amount of isomers were contained as impurities.
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