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Table 1 Hematological examination in rats treated orally with N-(carboxymethl) - N, N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period ) Recovery period
Sex Dose level (mg/kg) 0 10 60 300 0 300
Male .
Number of animals 5 5 5 5 5 5
RBC (X108/4L) 8.650+£0.323  8.322+0.243 8426+0.397 8.520+0.267 8.420 £ 0.319 8.598 £ 0.299
Hemoglobin (g/dL) 15.50 £0.51 15.14 £ 0.19 15.36 = 0.71 15.30 + 041 15.02 £ 047 15.08 + 047
Hematocrit (%) 46.98 £ 1.60 45.56 + 0.95 46.10 £ 2.17 46.46 + 1.55 4572+ 154 46.14 £1.24
Reticulocyte (%) 2.06 +£0.30 2.28 £0.30 2.80+0.35 2.34+0.86 244 +0.67 2.50 £ 044
MCV{{L) 54.38 +2.08 54.68 * 1.15 54.74 +2.29 54.56 + 1.81 54.36 £ 1.96 53.72 £ 1.59
MCH (pg) 17.94 £0.76 18.14 £ 0.35 18.24 = 1.05 17.94 +0.38 17.84 £0.44 17.56 = 0.52
MCHC %) ' 33.02 £0.43 33.16 = 0.54 3332+£0.85 - 32.92+1.02 32.86 +0.43 32.70£0.22
Platelet (X10%/4L) 981.6 + 34.6 1101.8 +153.2 9956 £ 1404 11374 +440 1064.2 +217.9  1055.6 + 124.9
PT(sec) 22.50+3.29 17.94 + 1.68* 19.50 £2.57 17.86 + 2.40* 18.30 £ 2.00 20.68 £ 2.83
APTT(sec) - 21.26 = 1.18 20.24 +1.00 21.84 £1.67 19.96 = 1.75 20.26 = 1.15 20.76 = 1.17
WBC (X10%/L) 10352 £3.403 87721252 9260+2.759 9792 +1.142  10.000 + 3.524 8.914 + 3.208
Differential leukocyte counts (%) :
Lymphocyte 82.60 +8.26 83.72 +3.38 79.16 £ 1579 7884 +4.84 84.36 = 5.27 86.74 £4.38
Neutrophilie Segmented 15.20 £ 7.60 14.26 + 3.88 1884 +14.14  18.76 £5.50 11.84 +4.31 10.64 +4.12
Neutrophilie Band 0.20 +0.45 0.00 £ 0.00 0.00 £ 0.00 0.40 +0.55 0.00 £ 0.00 0.00 % 0.00
Eosinophil 0.80 £ 0.84 0.60 £ 0.89 0.80+0.84 1.00 £0.71 140+0.89 1.20+£0.84
Basophil 0.00 £0.00 0.00 +0.00 0.00 £ 0.00 0.00 £+ 0.00 0.00 + 0.00 0.00 + 0.00
Monocyte 1.20+1.10 1.42 £ 0.94 1.20+1.10 1.00 + 1.00 240+ 1.14 142 +£1.18
Female
Number of animals 5 5 5 5 5 5
RBC (X10°/uL) 6.872+£0.343 6964+ 0.577 6.890+0.390 6,600+ 0.314 7.936 £ 0.191 7.764 = 0.355
Hemoglobin (g/dL) ' 13.10 £ 062 13.36 £ 0.95 13.30 £ 0.70 12.88 =040 14.88 £ 0.55 1462 £0.13
Hematocrit (%) 39.42 £1.90 4042 +2.91 39.78 +£1.95 38.58 £ 1.13 43.68+1.39 4328 +1.57
Reticulocyte (%) v 5.78 £0.97 6.68 = 1.71 6.14 4131 5.96 + 1.44 2.50 = 0.52 246027
MCV (fL) 57.38 +£0.44 58.12 +2.49 57.78+1.11 5850+ 1.69 55.04 £ 2.06 55.76 & 1.48
MCH (pg) 19.04 +£0.11 19.22 £0.72 19.28 £ 0.42 19.50 = 0.44 18.76 £ 0.67 18.834 £0.72
MCHC (%) ’ 33.20 +0.12 33.04 £0.32 33.38+0.23 33.38 £0.31 34.06 £ 047 33.78 £1.16
Platelet (X10°/uL) 11934 £757  12522+3439 12130+675 126242380 11422+1254 10146+778
PT(sec) 17.46 +£0.97 17.36 £0.76 17.24 £0.32 17.24 £ 0.67 1576054 = 1568+0.30
APTT (sec) 16.44 +1.48 1448 +2.16 15.72 £ 2.37 14.96 +1.61 16.56 +0.91 16.86 = 1.40
WBC (X10%/uL) 10658 £2.458 10.866+2.816 11.242-£2694 10.522 % 3.663 6.080 + 1.416 6.224 + 2.337
Differential leukocyte counts (%) ' .
Lymphocyte 7510 £ 11.00  66.86 = 7.61 75.00+12.14  63.14 £11.29 84.50 + 5.86 85.38 +2.69
Neutrophilie Segmented 21901091 28.74£7.61 22.00+1138 3140+9.52 12.08 + 4.80 13.22+2.77
Neutrophilie Band 0.60 +0.55 0.20 045 0.40 £0.89 1.02 +2.28 0.00 +0.00 0.00 = 0.00
Eosinophil 0.80 +0.84 1.80 £ 0.84 140 +0.89 0.80 +0.45 160+ 1.14 0.20 £ 0.45*
Basophil 0.00 £0.00 0.00 +0.00 0.00 = 0.00 0.00 % 0.00 0.00 +0.00 0.00 £ 0.00
Monocyte i 1.60+1.14 2.40£2.07 1.20+£0.84 3.64 +1.99 1.82£1.33 1.20£0.84

Values are expressed as Mean =+ S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 2 Blood chemical examination in rats treated orally with N-(carboxymethl)-N, N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period Recovery period

Sex Dose level (mg/kg) 0 10 60 300 0 300

Male
Number of animals 5 5 5 5 5 5
GOT(U/L) 96.0 £19.9 1054 +20.8 99.0£11.3 92.4 +10.9 125.6 £29.5 1480+42.1
GPT(U/L) 320+79 300£6.0 30.0£40 282+20 . 340492 50.2 £46.3
yGT(U/L) 12+04 2.0+£0.0% 1.8+£04 1.0+0.0 22+11 1605
ALP(U/L) 3776 £ 58.0 3954 £91.1 383.6 £51.3 304.8 £39.7 379.0£67.3 381.2+75.2
Total bilirubin (mg/dL) 0.10 £ 0.00 0.10+0.00 0.10 +0.00 0.10+0.00 0.10 = 0.00 0.10+£0.00
Urea nitrogen (mg/dL) 12.48 £ 0.93 13.08 +0.56 13.34 £ 1.37 16.76 + 2.06* 14.68 £2.07 14.04 +1.42
Creatinine (mg/dL) 0.22 £0.04 0.30 £+ 0.00* 0.24 +0.05 0.28 +0.04 0.30 = 0.00 0.26 £0.05
Glucose (mg/dL) 1258 £ 10.1 118.0+£13.7 1216 +£10.1 112.2 +13.7 125.2 + 154 1172 +4.2 .
Total chol. (mg/dL) 62.0£ 128 66.2 £ 13.8 63.8+13.1 612+79 67.2 303 61.2 £12.0
Triglyceride (mg/dL) 23.0x81 202+33 282+12.2 244119 26.6+£99 44,0 £30.5
Total protein (g/dL) . 6.64 =0.19 6.94 +0.13 6.92 £ 042 6.70 £ 0.28 6.92 £0.37 7.00 £043
Albumin (g/dL) 3.06 +£0.15 3.08 £0.13 3.18+0.20 3.08£0.19 3.20+0.10 3.28%£0.13
A/G ratio 0.868£0.098 0.790+0.045 0.856%+0.095 0.854 =0.048 0.862 +0.095 0.878 +0.054
Calcium(mg/dL) ‘ 9.98+0.33 10.10+0.21 10.22 =041 10.04 £0.37 10.02 £ 0.22 10.06 £0.31
Inorganic phos. (mg/dL) 7.58 +0.32 7.54 £0.17 7.90£0.17 7.82+£0.42 7.60 = 0.42 7.78 £0.36
Na(mmol/L) 146.8 0.8 1470+ 1.0 1474+15 1470+ 1.0 1470+ 1.0 1468 £1.3
K (mmol/L) 452 +£0.28 4.64 +0.15 4.58 +£0.38 4.62 +0.20 440+ 0.21 452 +0.27
Cl(mmol/L) 105.0 + 0.7 1052 +0.8 1056 = 1.5 1032 +24 1034+ 1.8 1046 £ 1.1

Female
Number of animals 5 5 5 5 5 5
GOT(U/L) . 137.4+£222 117.8+-19.8 123.2+19.0 132.0 £ 232 1634 +77.1 1278 £32.1
GPT(U/L) 544+ 16.6 476 +12.9 408 +72 79.8 £25.3 444 + 30.0 300+12.3
yGT(U/L) 16+0.9 1.8+038 1405 20+00 1.8+04 1.8+04
ALP(U/L) 298.0 £45.7 259.6 +59.0 3138+1964  401.0+86.7 164.2 £60.1 1384 +354
Total bilirubin (mg/dL) 0.10 £0.00 0.10+0.00 0.10 £ 0.00 0.08 = 0.04 0.14 £0.05 0.10 +0.00
Urea nitrogen (mg/dL) 19.16 + 1.69 20.56 = 3.70 18.34 +£2.02 26.66 + 2.55%* 14.98 £2.70 18.68 + 3.07
Creatinine (mg/dL) 0.32 £0.04 0.30 £0.00 0.30 +0.00 0.36 £ 0.05 0.32+0.04 0.38 £ 0.04
Glucose (mg/dL) 1218 £6.3 1258 +£6.2 1220+6.1 111.2+10.1 135494 130.8 £14.7
Total chol. (mg/dL) 778 +13.9 804 +14.3 64.8 £ 8.6 798+ 144 794 £ 184 77.8+23.8
Triglyceride (mg/dL) 76.0 + 68.8 70.6 +13.6 53.0+24.8 62.0+21.8 23.2+6.8 206 +14.0
Total protein (g/dL) 6.74 £0.33 - 6.94+0.05 7.10+0.19 6.92 +0.26 7.34 £0.39 7.48 £ 0.66
Albumin (g/dL) 3.14+0.18 3.30£0.10 3.34+0.21 3.16 :0.28 3.62+0.27 3.64+£042
A/G ratio 0.862+0.038  0.906 £0.050 0.876 =0.076  (.850 &= 0.088 0.972 + 0.067 0.950 + 0.068
Calcium(mg/dL) 10.70 £ 0.31 10.80 £ 0.33 11.02 £0.29 13.46 +4.45* 10.22 £0.29 10.20 £ 047
Inorganic phos. (mg/dL) 9.26 =031 9.16 = 0.51 9.64 £1.17 9.96 +0.33 6.46 + 0.68 6.44 +0.34
Na(mmol/L) 1450+ 1.9 1462+18 © 146409 1462+1.3 146.0 0.7 1456+ 15
X (mmol/L) 446 +0.21 436 +0.17 4.32+0.33 4.50 +£0.25 3.94+0.22 4.02+0.26
Cl{mmol/L) 101.8+ 34 103.6 2.1 1044 %13 1042+1.8 106.2+24 1078 +15

Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; *p<Q.05, *#*p<0.01
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: Table 3  Urinalysis of male rats treated orally with N- (carboxymethl)-N,N-dimethyl-1-dodecanaminium, inner salt
1’ in the combined repeated dose and reproductive/developmental toxicity screening test

: Administration period
Sex Dose level (mg/kg) 0 10 60 300
Male
i Number of animals 5 5 5 5
‘ pH 5.0 0 0 0 0
§ 55 0 0 0 0
i 6.0 0 0 0 0
6.5 0 0 0 0
; 7.0 0 0 0 0
| 7.5 0 0 0 0
8.0 0 0 0 1
85 5 4 2 3
>=9 0 1 3 1
Protein ~ 0 0 0 0
YA 0 0 0 0
1+ 3 2 2 4
2+ 2 3 3 1
3+ 0 0 0 0
Glucose ~ 5 5 5 5
+/- 0 0 0 0
1+ 0 0 0 0
2+ 0 0 0 0
3+ 0 0 0 0
Ketones - 0 1 0 0
) +/- 0 0 2 2
1+ 4 3 3 3
2+ 1 1 0 0
3+ 0 0 0 0
Bilirubin - 4 3 3 4
1+ 1 2 2 1
2+ 0 0 0 0
3+ 0 0 0 0
Occult blood - 5 5 5 5
+/- 0 0 0 0
1+ 0 0 0 0
2+ 0 0 0 0
3+ 0 0 0 0
Urobilinogen 0.1 0 2 0 2
(EU/dL) 1.0 5 3 5 3
20 0 0 0 0
4.0 0 0 0 0
>=8 0 0 0 0

Grade; -:negative, +/-trace, 1+:slight, 2+:moderate, 3+.severe
Significantly different from 0 mg/kg group; *p<0.05, *p<0.01
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Table 4 Absolute and relative organ weights in rats treated orally with N-(carboxymethl) -N,N-dimethyl-1-
dodecanaminium, inner salt in the combined repeated dose and reproductive/developmental toxicity

screening test
Administration period Recovery period
Sex Dose level (mg/kg) 0 10 60 300 0 300
Male
Number of animals 5 5 5 5 5 5
Final body weight(g)  466.0£61.0(7)? 465.8+36.3(12) 463.7+39.4(12)  440.3+32.8(7) 490.0 +19.8 484.2 £ 285
Absolute organ weight
Brain(g) 2.134 £ 0.098 2.150 = 0.094 2.122 +0.025 2.066 % 0.096 215840100  2.000 = 0.086
Thymus (mg) 327.8£25.9 339.2 £ 755 361.6 +163.6 232.8+52.3 3134 £53.3 301.2 £103.2
Heart (g) 1.456 £ 0.094 1.512 £0.153 1.510 £ 0.170 1474 +0.127 1.626 +0.163 1.584 +0.169
Liver(g) 10.962 = 1.354 11.216 4 1.198 12462 = 2432 11.244 £ 0.820 12.388 +1.914  12.982 == 1.690
Spleen (g) 0.700 % 0.097 0.790 £ 0.039 0.882 +£0.185 0.718 +0.088 0.808 +£0.149 0.798 =+ 0.094
Kidneys (g) 2.976 £ 0.357 3.130 £ 0.199 2.996 £ 0.170 3.144 +£0.276 3.246 £ 0.167 3.278 £0.179
Adrenals (mg) 65.00 + 16.68 68.68 £ 12.79 63.22 + 5.53 68.56 + 3.49 59.20 £11.37 57.62+9.79
Testes(g) 3.347+0.316(7)  3.339+0.358(12) 3484 +0.262(12) 3.290+0.740(7)  3.600 % 0.349 3.628 = 0.165
Epididymides (g) 1.304 £ 0.108(7) 1276 £0.116(12) 1.335+0.056(12) 1.259+0.254(7) 1398 +0.112 1.442 +0.079
Relative organ weight )
Brain (g%) 0.488 +0.047 0458 + 0.026 0.450 =+ 0.054 0.474 £ 0.035 0.442 +0.029 0.432 £0.019
Thymus (mg%) 74.96 +6.12 72.34 +16.33 74.70 = 26.78 53.00 £9.59 63.98 £10.91 61.56 +17.86
Heart (g%) 0.334 - 0.039 0.322 +0.018 0.316 £0.009 - 0.338 £0.040 0.332 £0.031 0.326 £ 0.026
Liver (g%) 2.492 +0.089 2.384 £0.118 2.600 £ 0.241 2578 £0.176 2.524 £0.342 2.676 £ 0.241
Spleen (g%) 0.160 = 0.012 0.168 £0.015 0.186 £ 0.042 0.166 = 0.023 0.164 £ 0.026 0.162 £ 0.019
Kidneys (g%) 0.678 = 0.034 0.668 =+ 0.045 0.632 +0.044 0.720 £ 0.055 0.664 £ 0.021 0.676 £ 0.021
Adrenals (mg%) 14.66 £ 2.63 14.58 = 1.99 1338+ 1.75 15.72+0.93 12.10 £ 2.36 11.96 £ 2.24
Testes (g%) 0.727 £0.109(7)  0.718+£0.071(12)  0.7540.069(12) 0.746 £0.169(7) 0.736 = 0.077 0.750 £ 0.041
Epididymides (g%) 0.286 £ 0.046(7)  0.274%0.022(12) 0.290£0.022(12) 0.287£0.054(7) 0.284 +0.018 0.298 £ 0.013
Female
Number of animals 5 . 5 5 5 5 5
Final body weight (g)  306.8 +13.3(12)® 323.1 £25.5(12) 3125+239(12)  319.8+21.1(8) 299.4 +20.8 299.0 £ 394
Absolute organ weight
Brain(g) 2.072 = 0.109 1.990 = 0.065 1.942 £ 0.099 1.952 +0.105 1.992 £0.041 1.970 +0.066
Thymus (mg) 287.8 +£108.9 205.2 £ 69.5 239.6 + 63.5 246.2=72.6 3402 £ 715 272.2+382
Heart (g) 1.000 + 0.083 1.022 +£0.108 0.976 £ 0.076 0.996 +0.062 0.976 =+ 0.050 0.990 £ 0.063
Liver(g) 10.546 + 1.329 10.790 = 0.726 10.022 + 0.877 11.366 £ 0.619 7.810 £0.843 7.986 = 1.318
Spleen (g) 0.714 £ 0.074 0.704 +0.018 0.714 £0.102 0.714 £0.119 0.566 =+ 0.050 0.560 % 0.099
Kidneys (g) 2.054 +0.145 2.026 £ 0.101 2.000+0.173 2.084 £0.176 1.944 +0.178 1.980 +0.210
Adrenals (mg) 76.98 + 8.12 71.20 £+ 3.87 72.18 +10.22 74.38 £12.55 7740 £6.75 74.02 +10.55
Relative organ weight
Brain(g%) 0.686 =+ 0.063 0.632 £ 0.067 0.664 = 0.067 0.626 + 0.036 0.666 + 0.054 0.672+£0.114
Thymus (mg%) 95.12 + 35.19 64.56 + 22.26 81.28 £ 20.30 78.82 + 22.68 114.46 + 27.53 91.24 £8.05
Heart (g%) 0.332 £ 0.011 0.322 £0.013 0.336 £0.043 0.318 +:0.023 0.326 = 0.018 0.334 £ 0.038
Liver (g%) 3.478 +0.288 3.408 £ 0.225 3416 +£0.283 3.642 +0.180 2.608 +0.186 2.660 +0.128
Spleen (g%) 0.234 +0.015 0.222 £0.022 0.242 +0.024 0.230 £ 0.037 0.190 £ 0.028 0.188 £ 0.016
Kidneys (g%) 0.678 £ 0.023 0.640 = 0.041 0.682 £ 0.045 0.668 =+ 0.058 0.652 £ 0.079 0.664 + 0.052
Adrenals (mg%) 2548 +2.84 22.58 £2.53 2472 +£4.32 23.86 = 3.98 25.94 +2.58 25.02£4.18

a) Number of animals examied.
Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 Histopathological findings in rats treated orally with N-(carboxymethl) - N, N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Sex Administration period ' Recovery period
Organ - Dose level (mg/kg) 0 .10 60 300 0 300
Finding Number of animals 7 12 12 7 5 5

Male (Grade)
Heart . ' <5> <0> <0> <5> <0> <0>
Degeneration, myocardium, focal 1+ 1 1
Lymph node, mandibular <5> <0> <0> <5> <0> <0>
Lymph node, mesenteric <5> <0> <0> <5> <0> <0>
Thymus : <5> <0> <0> <5> <0> <0>
Cyst 1+ 1 0
Spleen <5> <0> <0> <5> <0> <0>
Bone marrow, femur <5> <0> <0> <5> <0> <0>
Trachea <5> <0> <0> <5> <0> <0>
Lung (and bronchus) ) <6> 4> 0 <> <5> <> <0>
Hemorrhage, focal 1+ 0 2 1 1
Metaplasia, osseous . 1+ 1 0 1 0
Stomach <5>. <5> <5> <7> <5> <5>
Cell infiltration, inflammatory, v 1+ 0 0 0 5™ 0 0
forestomach, diffuse 2+ 0 0 0 1 0 0
Edema, forestomach . 1+ 0 0 0 5™ 0 0
2+ 0 0 0 1 0 0
Erosion, forestomach 1+ 0 0 0 3 0 0
Hyperkeratosis, forestomach 1+ 0 0 0 31" 0 0
2+ 0 0 0 3 0 0
Hyperplasia, squamous, forestomach 1+ 0 0 0 3 0 1
2+ 0 0 0 3 0 0
3+ 0 0 0 1 0 0
Parakeratosis, forestomach 1+ 0 0 0 4 0 0
Small intestine, duodenum <5> <0> <0> <5> <0> <0>
Small intestine, jejunum <5> <0> <0> <5> <0> <0>
Small intestine, ileumn <5> <0> <0> <5> <0> <0>
Large intestine, cecum ' <5> <0> <0> <5> <0> <0>
Large intestine, colon <5> <0> <0> <5> <0> <0>
Large intestine, rectum <5> <0> <0> <5> <0> <0>
Liver <5> <0> <1> <5> <0> <0>
Cell infiltration, inflammatory, focal 1+ 3 1 2
Kidney <5> <5> <6> <5> - <5> <5>
Basophilic tubule, proximal tubule 1+ 5 2 4 2 2 1
Cast, hyaline ' 1+ 1 0 0 0 0 0
Cyst 1+ 1 0 1 0 0 0
Hyaline droplet, proximal tubule 1+ 0 0 0 1 0 1
Hyperplasia, pelvic epithelium 1+ 0 0 4* 3 0 0
Mineralization, cortex 1+ 1 0 (U 0 1 0
Mineralization, papilla 1+ 2 1 1 0 0 1

< >:Number of animals examined, :
Grade; 1+:slight, 2+:moderate, 3+:severe, total: total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Tahle5 (Continued)

Sex Administration period Recovery period
Organ ' Dose level (mg/kg) 10 60 300 0 300
Finding Number of animals ) 12 12 7 5 5
Male (Grade)
Urinary bladder <5> <5> <5> <5> <5> <5>
Hyperplasia, mucosal epithelium 1+ 0 0 51 0™ 0 5)**
' 2+ 0 0 0 ] 5 ] 0 0
Testis <5> <0> <0> <5> <0> <0>
Atrophy, séminiferous tubule, diffuse 2+ 0 1
Atrophy, seminiferous tubule, focal 2+ 1 0
Epididymis <5> <0> <> <5> <0> <0>
Cell debris, duct 1+ 1 0 1
Decrease, sperm, duct 1+ 1 0 0
2+ 0 0 1
Granuloma, spermatic 1+ 1 1 0
Seminal vesicle <5> <0> <0> <5> <0> <0>
Prostate <5> <0> <0> <5> <0> <0>
Cell infiltration, lymphocyte, 1+ 2 1
interstitium 2+ 1 0
Pituitary <5> <0> <0> <5> <0> <0>
Thyroid . <5> <0> <0> <5> <0> <0>
Ultimobrancheal remnant 1+ 3 ‘ 1
Parathyroid <5> <0> <0> <5> <0> <0>
Adrenal <5> <0> <0> <5> <0> <0>
Accessory adrenocortical tissue 1+ 1 0
Hypertrophy, cortical cell, 1+ 1 0
glomerular zone, focal
Brain <5> <0> <0> <5> <0> <0>
Spinal cord <5> <0> <0> <5> <0> <0>
Sciatic nerve <5> <0> <0> <5> <0> <0>
Skin <0> <0>

<0> <0> <0> <0>

< >:Number of animals examined.

Grade; 1+:slight, 2+ .moderate, 3+:severe, total:total of positive grade

Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 (Continued)

Sex : Administration period Recovery period Death Total litter loss
Organ Dose level (mg/kg) 0 10 60 300 300 300 300
Finding Number of animals 7 12 12 7 5 2 1
Female (Grade)
Heart <> <> <> <5> <> <> <2> <1>
Lymph node, mandibular ' <5>  <L0> . <> <5> <0> <0> <2> <1>
Lymph node, mesenteric <5> <> <> <5> <> <> <2> <1>
Thymus <G> <5> <G5> <5> <5> <5> <2> <>
Atrophy 1+ 0 0 0 0 0 0 1 1
Hemorrhage 1+ 0 0 0 0 0 0 1 0
Spleen <G> <> <> <5> <0> <0> <2> <1>
Extramedullary hematopoiesis 1+ 4 5 0 0
Atrophy, white pulp 1+ 0 ) 0 1 0
Bone marrow, femur <5> <> <> <5> <> <0> <2> <1>
Trachea 5> <> <> <5> <> <0> <2> <1>
Cell infiltration, inflammatory, 2+ 0 0 1 0
lamina propria
Necrosis, mucosal epithelium 3+ 0 0 1 0
Lung {(and bronchus) <> <> <> <5> <> <0> <2> <1>
Cell infiltration, inflammatory, focal 1+ 1 0 0 0
Hemorrhage, focal 1+ 1 Q 0 0
Congestion 2+ 0 0 1 0
Edema 1+ 0 0 1 0
Thrombus 1+ 0 0 1 0
Stomach <G> <> <G5> <8 <5> <5> <2> <1>
Cell infiltration, inflammatory, 1+ 0 0 0 6 1** 0 0 0 0
forestomach, diffuse 2+ 0 0 0 1 ] 0 0 0 1
Edema, forestomach 1+ 0 0 0 5* 0 0 0 0
Erosion, forestomach 1+ 0 0 0 3 0 0 1 1
Hyperkeratosis, forestomach 1+ 0 0 0 7 }** 0 0 0 0
2+ 0 0 0 0 0 0 2 1
Hyperplasia, squamous, forestomach 1+ 0 0 0 1 r* 0 0 2 1
2+ 0 0 0 6 0 0 0 0 \
Mineralization, glandular stomach 1+ 0 0 0 1 0 0 0 0
Parakeratosis, forestomach 1+ 0 0 0 2 0 0 1 6]
. 2+ 0 0 0 0 0 0 0 1
Atrophy, mucosa, glandular stomach 1+ 0 0 0 0 0 0 0 1
Small intestine, duodenum <5> <5> <5> <5> <5> <5> <2> <1>
Hyperplasia, mucosal epithelium 1+ 0 0 0 0 0 0 0 1
Small intestine, jejunum <5> <> <0> <5> <0> <0> <0> <1>
Small intestine, ileum <5> <> <> <5> <0> <0> <0> <1>
Large intestine, cecum <5> <> <> <5> <0> <0> <1> <1>
Large intestine, colon <5> <0> <0> <5> <0> <0> <2> <1>
Large intestine, rectum <5> <> <0> <5> <0> <0> <2> <1>
<> :Number of animals examined.
Grade; 1+:slight, 2+: moderate, 3+:severe, total:total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 5 (Continued)

Sex Administration period Recovery period Death Total litter loss
Organ Dose level (mg/kg) 0 10 60 300 0 300 300 300
Finding Number of animals 7 12 12 7 5 5 2 1
Female (Grade)
Liver <5> 1> <> <5> <> <> <2> <1>
Cell infiltration, inflammatory, focal 1+ 0 0 0 1 0 0 0
Hemorrhage, focal 1+ 0 0 0 0 1 0 0
Thrombus, central vein 2+ 0 0 0 0 0 0 1
. Vacuolation, hepatocyte, diffuse 2+ 0 0 0 0 0
Kidney <5> <5> <5> <5> <5> <5> <> <5>
Basophilic tubule, proximal tubule 1+ 0 2 1 3)* 2 2 0 1
2+ 0 0 0 1 0 0 0 0
Degeneration/necrosis, tubular epithelium 1+ 0 0 4* 4% 0 0 0 1
Hyperplasia, pelvic epithelium 1+ 0 0 1 3 0 1 0 1
Mineralization, papilla 1+ 0 0 1 2 0 0 0
Vacuolation, proximal tubule 1+ 0 0 0 0 0 0 0 1
Urinary bladder <B> 5> 5> <B> <5> <5> <1> <1>
Hyperplasia, mucosal epithelium 1+ .0 0 5 J * 0 ] * 0 5 1** 1 1
: _ 2+ 0 0 0 5 0 0 0 0
QOvary . <G5> <> <> <> <0> <> <2> <1>
Uterus <5> <> <> <> <> <0> <2> <1>
Hemorrhage 1+ 0 0 1 0
Vagina <> <> <> <5> <> <> <> <>
Pituitary <5> <> <> <5> <> <0> <2> <1>
Cystic dilatation, Rathke's pouch 1+ 0 1 0 0
Thyroid <B> <> <> <5> <> <> <0> <1>
Ectopic thymic tissue 1+ 1 0 0
Ultimobrancheal remnant 1+ 3 1 1
Parathyroid <5> <> <> <5> <> <> <2> <1>
Adrenal . <5> <> <> <5> <> <0> <2> <>
Necrosis, focal 1+ 0 0 1 0
Hypertrophy, fascicular zone 1+ 0 0 0 1
Brain ' <5> <0> <0> <5> <0> <0> <2> <1>
Spinal cord <5> <> <> <5> <>  <0> <2> <1>
Sciatic nerve <B> <> <> <5> <> <> <2> <1>
Skin <0> <1> <0> <0> <0> <0> <0> <0>
Atrophy, hair follicle I+ 1

< >:Number of animals examined.
Grade, 1+:slight, 2+:moderate, 3+:severe, total:total of positive grade
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Table 6 Fertility and pregnancy data in rats treated orally with N-(carboxymethl)-N,N-dimethyl-1- dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period
Dose level (mg/kg) 0 10 60 300
Number of pairs examined 12 12 12 12
Estrous cycle 4,00 £0.00 4.08 £0.29 4.00 % 0.00 405+0.15
Irregular estrous cycle 0/12 0/12 0/12 1/12
Number of pairs with successful mating 12 12 12 12
Mating index (%) 100.0 100.0 100.0 100.0
Number of pregnant females 12 12 12 11
Fertility index (%) 100.0 100.0 100.0 91.7
Pairing days until mating 2411 23x1.1 29+12 3.1x£10
Number of estrous stages without mating 0.0+0.0 0.0£0.0 0.0+0.0 0.0+0.0

a) Mating index (%) =(Number of pairs with successful mating/number of pairs examined) X100

b) Fertility index (%)=(Number of pregnant animals/number of pairs with successful mating) <100
Values are expressed as Mean £ S.D. :
Significantly different from Q0 mg/kg group, *p<0.05, **p<0.01

Table 7 Delivery and litter data in rats treated orally with N-(carboxymethl)-N,N-dimethyl-1-dodecanaminium,
inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Administration period

300

Dose level (mg/kg) 0 10 60
Number of females examined 12 12 12 11
Number of females with live pups 12 12 12 9
Gestation index (%) 100.0 100.0 100.0 81.8
Gestation length (days) 22405 228+05 22.6+05 23.1£0.3**
Number of corpora lutea 1683+ 1.9 158+ 1.6 144129 157+ 1.1
Number of implantation sites 16.3£2.0 156 1.6 14.1£3.0 153+12
Implantation index (%) 96.51 +4.21 9846 + 2.80 9740+ 4.95 97.15+443
Delivery index (%) 94.88 +4.83 84.43 £ 17.73 89.79 £ 12.20 86.40 +7.86
Number of pups delivered 154+£2.0 13.3+33 128 +3.6 13,1 £ 1.3*
Number of live pups on day 0 150+2.1 13.3+33 128+ 36 10846
Live birth index(%)? 97.22 £ 5.56 100.00 £ 0.00 100.00 = 0.00 83.01 £ 34.61
Sex ratio (male/female) 0.89(87/98) 0.89(75/84) 0.83(70/84) 0.95(55/58)
Number of live pups on day 4 149+21 13.3+33 128136 12.0+27
Viability index on day 4(%)® 99.51 +1.70 100.00 = 0.00 100.00 % 0.00 98.21 £5.06
Body weight of pups(g) onday0  male 6.5+ 0.6 7011 6.9+0.8 74+04
female 6.0£0.5 66+1.1 6.5+07 6.8 0.7
onday4  male 104 £09 11.6 £2.0 114+18 119+ 1.0
female 9.8+0.8 11.1£20 108+ 1.7 11.1+£1.1
Body weight gain of pups (g) dayOto4 male 3.9x05 45+1.0 45+1.1 45409
female 37105 45410 43+12 43+08

a) Gestation index (%)= (Number of females with live pups/number of pregnant fermales) X100
b) Implantation index (%)= (Number of implantation sites/number of corpora lutea) <100

¢) Delivery index (%)={(Number of pups delivered/number of implantation sites) X100
d) Live birth index (%)= (Number of live pups on day 0/number of pups delivered) <100

&) Viability index (%)={(Number of live pups on day 4/number of live pups on day 0) X100
Values are expressed as Mean + S.D.
Significantly different from 0 mg/kg group; *p<0.05, **p<0.01
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Reverse Mutation Test of 2-Hydroxyethyl methacrylate on Bacteria

AF ) NEE2- e FEF VI FNVIRATVIZONT,
MELTHVLRRRAEERRTERL .

ME® & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537" 3 & UF Escherichia coli WP2
uvrA¥® OS5E/R % BVvy, S9 mix ERMNB L EMRER
DTy, BERERBRCIMEEIZED b L) o 7
e, ARETIE SO mix EISMERES L OVEIR
B8% 313~5000 ug/ 7L — L OEBETEMR L /-,

FTOWER, 2EBIOEXFKERE L, HW/-5BEORER
DWTNOREICBWTY, BEMSBEO2ELLEE S
AERERIT - —HOEMIBL N b o7z,

UEDERNG, X&) VBR2- FOF T TF VL
ATV, BB BRICBWTEERERF LAV
(Bt) LS.

Hik

(HBEHE)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA93
Salmonella typhimurium TA1537
S. typhimurium D4 ERRIZ1975F 1031 HIZT A Y
AERE, 7)) T3V T KEDBN. Ames EL2 5
SHERRZIT.
E. coli WP2 uvrA #1Z2 197945 B 9 H ICE L E{BFHT
FHROEHEREL,SH5 %S 7.
BEBER-S0CUTCREBELADOLAY, &8
MROFFEERL, HERTFHEOARKIZ, 73I /BEK
%, UVEEEYE, BLURERE(fa) &7 €Y VigE
HF pKM1I0I(7 7 X 3 F) OFJ|IDOVTHN, FiE
PHEFSINTwAZ bR L. FABRIIEBLT, =2
— hy x>y b7 ANo. 2(0xoid) # AN/ LERIGERE
WHRERL-EEy —TE8HEL, 3VCTI0RMEER
EOBELLLOTREREBE L,

(B E)

AF ) VE2-v FuFx i F T X7 IV (CAS No.
868-77-9) ix, HFE&E 130.16 DEREHEETH L. B
wm&s&#@%ﬂi EREAMESEE Uy ES SPOSLA,
Mg 97.6 wt% (A :02-03% =F Ly ) a—-ny

Ay 7Y L—1F, 20-25% Y FL I a—)E)
AF 7Y L—F, S0ppm X FF/ V(EEFHLER)] T
Hh, WEARFE, SMEShA. WRYEL, FHE
FTHRBLL. 2B, REERTHICHERMEICE VT,
WBRWEOILESMET o R, HEE 973 wt% T
Hol. AFIVJIEE-EFOFIZFVIAT VI,
BAESEKR(T v F &S (KA80, BAEBEETRE)IC
BRLIREREOREELAML 2%, FBETAK
B3R WL2THRML, ELIlHRICAHVL,

(Bt BRI & ) :
Rt BYEB L TZ0BFREUTOLB Y T
H5b. _
AF2 : 2-2-7 0 0)-3-(5-= b T-2-7Y V)T ¥
DVT IR (B HEWN)
SA . T UAET R T L (RIRMBETEM)
9AA [ 9-7 3/ 7 7YY (SigmaChem. Co.)
2AA 2T I/ T b Tk (FINMET )
AF2 a‘oatU 20A IZTAF NV ANERF Y F(DMSO) 12
BRLLELOEZ-20CCTHEEREL, HAEBEL.
9AA X DMSO 2, SA 3B L, ERMICHRER

R ARV

(33 3 & U S9 mix DFARL)

1) by TT7H—(TAEKR)
TRHOKBH(A) BLUB) *BFE] 10:1 0EAT
REL.
(A) /32 b7 H— (Difco) 0.6%
K 1 AR VN 0.5%
B)*L-LAF T 0.5 mM
D-¥AF ¥ 0.5 mM

*WP2 uvrA BIZiZ, 0.5 mML- MY 7 F 77 VKA
Wz 7

2) ERUIEH
il BERETEREORPERERT A7
%8B, Bl S VORI TROLEBYTHS.

B~ 7 R 7 4 -7 02g
7 X B 1K 2g
U UBEBKEZ Y Y L 10g
VOB~ T VR A 192¢g
KEEIEF MUY L 0.66 g
Fha—2 20g
N7 7 #— (Difco) 15¢g
543

~391-



BERERHR

FOmmOYr—VIRS)30ml 2R LTEDT
H5.

3) S9mix
I1mlFRTROKRS 2 &L
So** 0.1 mi
R A7 A & pmol
kA1) v L 33 umol
Fva—A-6Y VB 5 pmol
NADH 4 umol
NADPH 4 ymol

F b A-) CEEREE (pH 7.4) 100 umol
w7 B¥E D SpragueDawley REZ v b &7 /N
¥y — ) (PB)BLU S5 6-XyV 75K (BF)D

GRS TBRFEL TERE LS9 A,

(HBAZE)

T4 rFar—a YENILD, SO mix ERMA
B& 8 & U° SO mix ifINEER Z 1T o 72,

NERERE I, WERWETIEE 0.1 ml, V) VERBREIE
0.5 miI(S9 mix FWHIIRKERIZ BV TIE S9 mix 0.5 ml), #
FHEW 01l ml #BEL, 7CT20MEEIRL H)¥E
LEDL, My 77 H—2mleMATRML, Gk
WERECHELCES . £, oBEE L THBYE
FEEORDL Y IFEREE, F/oEREORETEYE
BRERAV:. SRERI L DBETRBYEDEHB L
UHARI13%& Table PITR U7, BB L OB ELS BRI,
FBICER L2 oRBREFXBE Lo, BEIIITCT
48BEREFT, AL ZER U= —HrEE L. HE
HOFEIZIOVWTIY, RIED 5 WITEEBEMET T,
ERXREEWOBEORE,SHW L. B/ -FiRIZHEE
JERBRIIBWTE, BES L UHBESRETIZINT
o, BRBIOWTRIE T Lz, F/, RHRERIC
BT, MMRBREBLIVULHEAEBILSE, 3T O%H
W, FNEFNFOFEHELEEREL RO, AEHRE
RERT1IME, ARBRUEA—HEBII>WT2EERL, #
BEOBEBBOEREIT-o 7.

(HIEHRE)

BuwihtBoREEN S b, 1EULOREED S9
mix EHEMH BV id S9 mix WMEHICB VT, HERY
B4 EHTAFRECBIFAERE IO = —BOFHE
B%, BEBOFICERT2EL EICEML, »o,
FOEIMIERES 2V ITHERTESRO LN E
2, UZPRYEIRRBRIBTEERHEE TS
(FBtE) LHlET AL E L 7270, 2RIORRED
—~FTHOHREEIT = —FOFGEIBESBEO2E
ULt 2BENIROONIGAIIBVT, ZOHBER
BESIONTCHY), TEIDZ—HOBMIASK
BEFEDONLVISEIIREETAI L L L.

544

HRELUER

(REFTEHR)

A TYNEEZ-E FOF S IZFILIAFNIZDONT
50~5000 pg/ 7V — F OEETRLEHIL LT, BE
BRERBEYEBLL. TORE, TRTOKREED S9
mix FERMRERS L CEIREROVTNIIBWTLHRE
HIEFBED LN o .

L7ido T, ZARBICBITA2REHER, SO mix £
INIDERER S L ORINEER & 5000 ug/ L — P E L.

(AER)

S9 mix RGBS L ORINKEET, & b2 313~
5000 ug/ 7L —+ DEBETALE 2L LT 2B ORRKER
A EME L7 (Table 1, 2). ZOER, WTFNOREHIC
BWChH, BEMBEOELN EL22ERIu=—K
DENIZTD & N2> 7.

DEDKERICESE, A% 5 ) VE2-L Fao*sos
VIAF NV, BURBRICBVWIERESYALL
(el i L7,

3H

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

4) 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 2-hydroxyethyl methacrylate in reverse mutation test (I) on bacteria
With (+)or | Test substance Number of revertants (number of colonies/plate, mean =+ S.D.)
without (;) dose Base~-pair substitution type Frameshift type
S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TAS8 TA1537
0 154 171 159 13 7 12 28 26 29 25 33 27 11 15 10
(161x 8.7) { 11+ 32) ( 28+ 15) ( 28+ 4.2) ( 12+ 28)
313 141 158 160 13 9 10 31 33 30 23 28 19 11 8 10
(153+10.4) (11 2.1) ( 31+ 1.5) ( 23+ 4.5) ( 10+ 1.5)
625 141 147 139 12 14 12 30 34 31 27 20 20 9 12 8
(142+ 4.2) (13% 1.2) (32t 2.1) ( 22+ 4.0) (10 2.1)
1250 151 133 149 9 17 9 31 37 22 12 19 18 14 8 9
(144+ 9.9) ( 12+ 4.6) ( 30+ 7.5) ( 16+ 3.8) ( 10+ 3.2)
S9 mix 2500 137 137 157 12 15 13 30 26 20 28 20 18 12 9 12
(144+115) ( 13+ 15) ( 25+ 5.0) ( 22+ 53) ( 11+ 1.7
(=) 5000 154 141 160 | 12 10 19| 20 26 23| 25 33 23{ 15 12 15
(152+ 9.7) (14t 4.7) ( 26+ 3.0) ( 27% 5.3) ( 14+ 1.7)
0 156 193 150 11 10 9 40 39 40 4 26 36 11 20 9
(166+23.3) ( 10 1.0) ( 40+ 0.6) ( 35+ 9.0) (13t 5.9)
313 129 162 154 11 15 13 27 27 35 20 29 33 15 13 8
(148+17.2) (13£ 2.0) ( 30+ 4.6) ( 27+ 6.7) ( 12+ 3.6)
625 157 183 181 14 13 8 48 36 31 25 3 37 12 15 7
(174+14.5) ( 12+ 3.2) ( 38+ 8.7) ( 32+ 6.4) ( 11£ 4.0)
1250 177 180 182 14 9 11 36 28 41 |-34 30 27 8 11 10
(180x 2.5) (11 2.5) ( 35+ 6.6) ( 30+ 3.5) ( 10 1.5)
S9 mix 2500 172 177 172 13 10 12 33 40 29 22 30 36 6 10 8
(174 2.9) ( 12+ 1.5) ( 34+ 5.6) ( 29+ 7.0) ( 8t 2.0)
(+) 5000 162 175 160 15 11 15 37 3 33 30 30 34 9 11 12
(166 8.1) ( 14+ 23) ( 33+ 3.5) ( 31+ 2.3) ( 11+ 1.5)
Positive Chemical AF2 SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix (-} Number of 689 685 779 | 262 272 295 | 337 289 301 | 688 663 721 [1291 1123 1369
colonies/plate (718453.2) (276£16.9) (309+25.0) (691£29.1) (1261+125.7)
Positive | Chemical 2AA 2AA 2AA 2AA 2AA
control |Dose{ug/plate) 1 2 10 0.5 2
S9 mix(+) | Number of 755 927 1012 | 300 298 262 | 582 746 652 | 298 332 304 | 367 346 313
colonies/plate (898+130.9) (287421.4) (660+82.3) (311+18.1) (342+27.2)

AF2:2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
Purity was 97.6 wt% and 0.2-0.3 % ethylene glycol dimethacrylate, 2.0-2.5 % diethylene glycol monomethacrylate and

50 pprn methoquinone were contained as impurities.
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Table 2. Mutagenicity of 2-hydroxyethyl methacrylate in reverse mutation test (IT) on bacteria

With (+) or | Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base-pair substitution type Frameshfft type
$9 mix (pg/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 140 125 147 | 11 18 13| 25 27 234 20 31 20| 12 14 1u
(137£11.2) (14% 3.6) ( 25 2.0) (24% 64) = (12 15)
313 124 122 145| 13 10 19| 26 22 28| 31 19 33 4 8 9
(130=12.7) ( 14% 4.6) ( 25+ 3.1) ( 28+ 7.6) ( 7= 26)
625 116 104 169 8 8 10] 26 26 25! 26 2 19 14 6 6
’ (130 34.6) ( 9+ 1.2) ( 26+ 0.6) ( 24+ 4.0 ( 9+ 48)
1250 108 118 116 | 14 10 13| 23 20 26| 30 22 14 7 5 11
(114+ 53) (12 21) ( 23+ 3.0) ( 22+ 8.0) ( 8+ 3.1)
S9 mix 2500 151 141 139 19 10 8] 17 20 2| 22 15 25 5 7 12
(144+ 64) (12 59)|  (21+ 46) (21% 5.1) ( &+ 36)
(-) 5000 149 134 151 10 9 10| 20 27 31| 20 27 30 8 12 9
(145% 9.3) ( 10+ 06) ( 26+ 56) ( 26+ 5.1) ( 10% 2.1)
0 141 115 140 9 14 11| 37 26 28| 34 22 31 9 5 8
(132+14.7) ( 11 2.5) ( 30+ 59) ( 29+ 6.2) ( 7+ 21)
313 141 138 137 6 11 7| 37 23 2| 38 30 21 6 8 6
(139 2.1) ( 8t 2.6) ( 30+ 7.0) ( 30+ 85) ( 7+ 1.2)
625 128 147 131} 10 18 17} 2 30 20 26 27 2| 12 3 5
(135+10.2) ( 15% 44) { 27+ 44) ( 27+ 1.0) ( 7+ 4.7
1250 140 170 143 10 20 13 35 31 21| 24 24 21 5 8 15
(151416.5) ( 14+ 5.1) ( 29+ 72) ( 23+ 1.7) ( 9+ 51)
59 mix 2500 15 151 146 | 10 12 17| 30 35 29| 24 28 20| 12 10 8
(152+ 6.6) ( 13+ 3.6) ( 31+ 3.2) (27 2.6) ( 10+ 2.0)
(+) 5000 - 146 173 170 5 10 15| 2 38 33| 28 27 32 g8 8 8
(163+14.8) ( 10x 5.0 ( 324 6.0) (29% 2.6) ( 8% 0.0)
Positive | Chemical AF2 SA AF2 AF2 9AA
control |Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Numberof | 644 728 760 | 347 386 359 | 483 487 475 | 672 665 608 {1320 1043 1130
colonies/plate (711£59.9) (364+20.0) (482+ 6.1) (648+35.1) (1164+141.7)
Positive Chemical 2AA ©2AA 2AA 2AA 2AA
control |Dose(ug/plate) 1 2 10 0.5 2
SOmix(+) | Numberof | 658 680 770 | 310 335 315 | 473 407 420 | 281 255 313 | 269 274 260
colonies/plate (703+59.3) (320+13.2) {433+35.0) (283+29.1) {268+ 7.1)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
Purity was 97.6 wt% and 0.2-0.3 % ethylene glycol dimethacrylate, 2.0-2.5 % diethylene glycol monomethacrylate and
50 ppm methoquinone were contained as impurities.
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In Vitro Chromosomal Aberration Test of
2-Hydroxyethyl methacrylate on Cultured Chinese Hamster Cells

£

AYZYNEE 2L FOF L TFLLAF LOEEM

ol BT MR R BB IO T, Frf=—X -
INBR Y — 53R (CHL/IU) % f\v T B kR e 3HE
2 AN

EILE (4F5H) B X UUERIILE (6B) & b1
1.3 mg/mi(10 mM) 128\ T b 50% % #8 2 % BEAE il
BOONBYPo72T L, TRTORBRICE ST 13
me/mi DBEF REMBBE L LT, EHLES LD
FRFRIILEE O SO mix FAET TR, AH2T4RE, Ei

BLE D SO mix EFFET TiE, A2 TIBEREL.

2B, ASEFREMAEDRE L, 24BHERLE LR
CREICHRZE L7, EFRMEcid, S9 mix EFETT
245 B X 4SRN ERALIRSS, EEEMETIE S9
mix FEETH L OIEFET ToRFINE (188H 0 E1E
BRf) 1%, BALEEL, RETLI LTIV EEEE
EBREMER L, ROESWTSTELRERER,
24 B EFALEE & 4R RIALIE O SO mix FFFET B L
S9 mix FET CTid 1.3 mg/mi(10 mM), 48R &R
HTIZ 065 mg/ml THolzZl&hb, TNLDREEYL
IBEREL L CigERIEEN R L.

CHL/IU #ifa % 24 Py E# B L - BB BB (1.3
mg/mi) Tik, MBBERD - OREEROEBEEE S LU
FEAEMBIC OV THEDHBRIEBETE o2
A5, FIREEEE(0.65 mg/mi) B & UEiEEE (1.3 mg/ml)
BV TREERDEERE (gap 280) VABILFRES
N, ZOBEEIL 10.0% BLU 706% Tho7z. —7H,
WTNOREREICB VT O EEEMBOFRER D
LNZdrolz., AQHEBLERMIE L 724 R COMBEIC
BT, REEROBERE (gap 2 &) PEEILHFR S
N, ZOEEIL 60~84.0% Thot. T, BIBEE
(0.65 mg/mi) =BT, BEL MO 3.25% 1R
HERREARD b N, EEEEMETIE, S9 mix JEFE
TIZBWT, WTFNOMBEETLREEOEEREDS
ZERBREOON o7, —F, REER(0.33
mg/ml) BLUFEEH (1.3 mg/m) I2BWTEBELL
MR 0.88% B X U8 6.13% | IEEIEMIAATHR S s,
SO mix FETTid, BIBEE (1.3 mg/ml) BV TEHE
LMD 13.0% BB E O ERE (gap 2 50) 7F
BEFRINS, /-, HBER(0.65 mg/mi) 125
WTBE LMD 1.25% S0 BER IR
BOOND, ERERETCIEZEEIRO NP o
7=,

DEokRr b, RRBREGETTAY 7 VEE 2-&
FOF L ZFVIAF NI, RBEEBEELERETL (B
) LR L7,

ik

1. {ERL

NH—F . )y =230 27 (JCRB) % 5 AF (198842
A, AFE B4R, BELRZR) LFyM=—X -
NALAZ—HED CHL/IU Mife %, MEHEAL10/CL
A THRERIZHA W,

2. BEEROFEAMN

BEEI2I13, #85R 0% (FCS:Cansera International)
% 10% gL 7z4 — 7 v MEM(B/KB43E 6) 358 %
w7z,

3. BEEH

2 X 10ME 0 CHL/IU #ifa %, ¥E® 5ml # AN/ T
1 v Y2 (%6 cm, Corning) I23#& &, 37C» CO, 1 ~
FaN—%—(5%CO,) ACEELZ. ERLETIH,
MRS H B ICHERE FINZ, 24858 X U485
MEL, /-, SEFEQAETIE, MRBEIEELC
SO mix FHET B L CEFAET CORFRME L, MHERT
BRI TS S IZISEREE L /.

4. WEME

AN 2-e Fuxr Yy T FNLIAT NV (BE.
HEMA, CAS No.:868-77-9, © v b%&%5 :5PO5SLA, &
HARBEE) i, EEFIEMAT, AIZx L TIE 54.5
mg/mi, DMSO Ti250 mg/mi, 7+ b ¥ TiZ50 mg/mi
THEML, BE-10CLT, #587C (5 mmHg) T, &
FH CH,[05 FFE130.16, HFEE 97.6 wtl (AHh &
LTxF Ly rZya—ny x4y Lb—} 0.2-0.3%,
SILFLYFYIA=NES AT ) L— b 2.0-2.5%,
ANF )V (EAHILEE)Oppm 25D ) OHETH 5.

WERWEEREMEE, B, %, BBRIEYR2EILI-TES
PRIBILENDD.

5. HERME DI

WERMEOREY, FHOD T o7/ BEIESA
BEAK (@ AFHRETE) t AV, RETBEICER
LTRBELARL, DWW TEBEZBETERHRL T
EOREOHBRYWERABLERL . BRYEREE
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Fig. 1 Growth inhibition of CHL/IU cells treated with
2-hydroxyethyl methacrylate

i, TNTORRBRICBWTHEERD 0%V IZh AL
NIz, RBEEORBUIOWVT, MEBREILTL
Ao,

6. FRFUETEMSIRRIC L I NIERORTE
LEGETRBRUIAVIBERYEONERE Y ET
5729, WEERYEOMEEICRITTEE LR B
Exi B o> CHL/IU #BB8\Zxd¢ 2 S8R NEI (1L, B2
BB E s (Monocellater™, #1) Y /SA KT ¥
) AHWCSBEOEERE AL, SR ENEED
B REICT AMBEBEOLE S - THRIEL L.

FORER, EFNE, ERELEE b, LELLT
RTOBRESHFET 50% #5228z 2 HIEIHER
BERD LN h o7 (Fig. 1).

7. RBREOHE
MBI HBROBR L), REGREHARTHY
LB EOBmREHE, EHLE, SRFRLELE b2
1.3 mg/mi(10 mM) & L, EHLES L UERELED
S9 mix FET TiE, K2 T4RE % H=E(0.16, 0.33,
0.65, 1.3 mg/mi) L, EEMMED S9 mix FHEET T
X, A2 T3wERE L (033, 065, 1.3 mg/ml).
%8B, BRMEOASKERNERORBEIL, 240FH0E
FELFEICEEICHREL:. BUHERE L LTHVWT
£ <4 CMC, BHBBIE M) BLOY s ok
277 3 F(CPA, Sigma Chemical Co.) &, E5FAK
(B KBFEETIS) BB L THELL., Fhinle
FEEZFRTLIEFAON TV L EEXBER L.
SEEERERBRIIBVWTRIBED V4T v Y
2R, Z09LO2MIZEBHER L ERL, o
2RIZDOWVTIT BB EMREERNC L ) MifaEE s
#EL. . :

8. LBMMEARIEREZE

EERTO2EBENC, It FEBRREENY
0.1 pug/ml 1Z7% % X I ICEEBRICIMZ 72, FBEERD
EBRIIEBRIR- T2, A54 FERIEZET1 v
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9. ZBHLN
MREERAEOBR L FEIERICLD, 20% 2k
DFEITEIERT, »D27F14 v 2 s biZ 05% Lo
FREHFLFRLARIBEVEEZBREUYSROREEER
L, BIENZEOIEERELHRE L. ZOEE (Table
1, 2), 4FHEFLER L FEREERNUED SO mix F
T Tid 1.3 mg/mi(10 mM) 7%, 48REMERRMEIZBV
Tik 0.65 mg/ml PERBESTOTELEBREETH-
CZEDS, IRLOBREYEUIRERYEBSNEE
L.
BELERATAFERDS B, 12071 v arb
BONIELRAERTA N, AZ0BEEFFNLEFNL
BEEXGPOLEVWEI I - FILLIRETHH L
7o, BBRAOSTIE, BARBERESES, WILEYR

- BR(MMS)HIES I L A 5EEICETHTITY, B6

FED L VIILRESEEOF Yy v 7, YF, Tk Lo
BEREEOFE LM (polyploid) DEHEIZ DWW
THELA., ILEEEBICOVWTIZIE200E, &%
HEHRAZ LS DV TR 1 EES00 B 0 32 v BAMARL & 4 L 72,

10. &R &HE

EMIRXTEE, BB L U R & WY BN
[ZOoWTOSHERIE, BEL MRk BERERFoE
e, EHEHEBORICOWTESIL, EHOELYE
FHEMICRRA L.
SEEBRETETAMBEOHRBEE IOV, B
BE7— 5 B ENEBRRT Y 1 v Y vy —DEERE
RENEEULZEEL T familywise DEENXKEL 5%
EL/)ICE Y, BEEEREEERLL, £, 740
Y- OHEHEREETHEENEDLNEEIE, B
BEEFERCBLTIZ Sy - 7— 37 v YOMEIEREY
(p<0.05) 21T o 7. HEWMLHER, HIFHB LT
EWER R EEICE S W TIiTo 72,

BRELUEE

ERLEIZL D REETTOFERE Table 1 ITRL
oo AFZZUNEZ2-LFOFIFNIATLENR
T24RFEERLIE | R ER (1.3 mg/ml) T, i
BEUD-DEBEDBERE B L UBHEEMREILOWT
BREOHBEIEETE Lh o7z, HEEE0.65
mg/ml) B & UEEBEE (1.3 mg/ml) CBWTEREED
BEREE(gap 280 VFEICER S, Z0HEER
10.0% BL U 706% THot:. —F, WTFROMREEEZ
BT HEEEABOSZRIERIIDO N o 7z, 48
EREERAME LTSN TOMBEIBWT, Ak
ERE (gap 2 BU) PEERBRESh, 20HEER 6.0
~84.0% TH o7z, T, BRER(0.65 mg/ml) izBw
T, BIE L /-HIBL 0 3.25% I8 38H 6,
AR EOER, BEEVRDLN.
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WEFHETHOLRBEOEERFTOERIERBIIREOLON LD
o7z, —7, KEEE(0.33 mg/ml) BL UEEER(13
mg/mi) IZBWTEEL -0 0.88% 1 & UF6.13% i
EREMBEISERE I, ENEREDER, FEEIR
Lolo¥ (Wl

S9 mix HFET TiE, BBEH (1.3 mg/m) 1BV TH
2L MB O 13.0% IS RBhOEERE (gap 2ET)
PEECERINA, T/, HEEE(0.65 mg/ml) i
BLTER LMz 1.25% [CEEEMROFRIER
DERD bNTAS, EAERE CIIAEEZIRRED LN,
VAR

ftoT, AFIZUNEE2-E FOFIIFLIRT L
i, ERORBBREET T, HBEAD CHL/IU MR
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Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl

methacrylate (HEMA) ** without S9 mix

Concen-  Timeof  No.of No. of structural aberrations No. of cells Concurrent®
Group tration  exposure  cells Others® _with aberrations  Polyploid® Trend test® cytotoxicity

{mg/mil) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA (%)
Control 200 1 0 0 0 0 O 1 0 1(05 0(00) 050 -
Solvent? 0 24 200 o 0 0 0 O 0 0 0(00) 0000 075 100.0
HEMA 0.33 24 200 00 0 0 0 O 0 0 0(00 0(00 025 . 70.0
HEMA 0.65 24 200 4 8 1 0 0 0 23 0 20%7(100) 8 (4.0) 063 + NT 64.5
HEMA 13 24 177 40 228 34 1 0 110 413 2 125*(70.6) 112 (63.3) 0.287 46.5
MC 0.00005 24 200 8 70 145 2 1 0 226 0 113 (56.5) 112 (56.0) 0.38 -
Solvent” 0 48 200 0o o 0 0 0 O 0 0 0(00) 00000 050 100.0
HEMA 0.16 48 200 6 4 0 2 0 0 12 0 12*( 6.0 6 (300 050 59.5
HEMA 0.33 48 200 5 5 1 2 0 0 23 0 20%(10.0) 7 (35 063 + + 69.5
HEMA 0.65 48 200 102 329 51 6 1 120 609 1 168*(84.0) 153 (765) 3.25* 79.0
HEMA  13** 48 - - 0.0
MC 0.00005 48 200 5 51 118 10 4 30 218 0 93 (46.5) 92 (46.0) 1.38 -

Abbreviations, gap:chromatid gap and chromosome gap, ctbichromatid break, cte: chromatid exchange, csb:chromosome 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, NAnumerical aberration, MC:mitomycin C, NT:not tested.

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<0.05. 6)Cell confluency, representing cytotoxicity, was measured with
Monocellater™. 7)Seven hundred and two cells were analysed. *:Significantly different from historical solvent control data{p<0.05)by
Fisher’s exact test using a Bonferroni correction for multiple comparisons. **:Purity of test substance was 97.6 wt%. Ethylene glycol
dimethacrylate (0.2 - 0.3%), diethylene glycol monomethacrylate (2.0 - 2.5%)and methoquinone (50 ppm)were contained as impurities.
**% Chromosome analysis was not performed because of severe cytotoxicity.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl

methacrylate (HEMA) ** with and without S9 mix

Concen- S9 Timeof No.of No. of cells Concurrent®

No. of structural aberrations

Group tration mix exposure cells Others® _with aberrations  Polyploid® Trend test® cytotoxicity
(mg/mi) (h)  analysed gap ctb cte csb cse mul? total TAG (%) TA (%) (%) SA NA (%)
Control 200 1 1 0 0 0 O 2 0 20100 1005 038 -
Solvent? 0 - 6-(18) 200 60 0 0 0 0 0 0 0 0(00 0{00) 050 100.0
HEMA 033 - 6-(18) 200 1 0 0 0 0 O 1 0 1(05 0(00) 088 84.0
HEMA 065 - 6-(18) 200 o 0 0 0 0 0 0 0 0(00) ©0(00) 050 NT + 335
HEMA 13 - 6-(18) 200 1 0 2 0 0 O 3 0 3(15 2(10) 613" 86.5
CPA 0.005 - 6-(18) 200 1 0 0 0 0 0 1 0. 1(05 01(00) 050 -
Solvent” 0 +  6-(18) 200 0o 0 0 0 0 O 0 0(00) 0(00) . 050 100.0
HEMA 033 +  6-(18) 200 0 1 2 0 0 5 0 4 (200 4 (20 088 80.0
HEMA 065 +  6-(18) 200 1 2 5 0 0 0 "8 0 6 (30) 5 (25 125 + - 700
HEMA 13 +  6-(18) 200 4 11 % © 0 0 31 0 26%(13.0) 22 (11.0) 088 58.0
CPA 0.005 +  6-(18) 200 13 43 9 1 1 0 148 0 83 (415) 77 (385) 050 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange,
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, CPA:cyclophosphamide, NT:not tested.

1) Distilled water was used as solvent. ~ 2)More than nine aberrations in a cell were scored as 10.

premature chromosome condensation, were excluded from the no. of structural aberrations.

group.

csb:chromosome break,

3)Others, such as attenuation and
4)Eight hundred cells were analysed in each
5)Cochran - Armitage’s trend test was done at p<0.05. 6)Cell confluency, representing cytotoxicity, was measured with

Monocellater™, *:Significantly different from historical solvent control data at p<0.05 by Fisher’s exact test using a Bonferroni correction
for multiple comparisons. **:Purity of test substance was 97.6 wt%. Ethylene glycol dimethacrylate (0.2 - 0.3%), diethylene glycol
monomethacrylate (2.0 - 2.5%) and methoquinone (50 ppm) were contained as impurities.

552

_359-



