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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 (X10%/xL) 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 +0.41 15.02 =047 15.08 + 047
Hematocrit (%) 46.98 + 1.60 45,56 £0.95 46.10 £ 2.17 46.46 + 1.55 4572+ 1.54 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°/uL) 981.6 + 34.6 1101.8 +153.2 9956 £ 1404 11374440 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) 10.352 + 3.403 8.772 +1.252 9.260 +£2.759  9.792+1.142 10.000 + 3.524 8.914 + 3.208
Differential leukocyte counts (%) ’
Lymphocyte 82.60 +8.26 83.72 £ 3.38 79.16 £15.79  78.84 +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 1064 +4.12
Neutrophilie Band 0.20 £ 045 0.00+0.00 0.00 +=0.00 040 +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 1.40 +=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+1.10 142 +0.94 120+ 1.10 1.00 +1.00 240+ 1.14 142+ 1.18
lFemale
Number of animals 5 5 5 5 5 5
RBC (X10%/.L) 6.872 £0.343 6.964 = 0.577 6.890+0.390  6.600 +0.314 7.936 = 0.191 7.764 +0.355
Hemoglobin (g/dL) ' 13.10 £ 0.62 13.36 = 0.95 13.30 £ 0.70 12.88 £0.40 14.88 +0.55 1462 +0.13
Hematocrit (%) 39.42 +1.90 4042+291 39.78 + 1.95 3858+ 1.13 4368 +1.39 4328 +1.57
Reticulocyte (%) v 5.78 £0.97 6.68 + 1.71 6.14 £ 1.31 596+ 1.44 2.50£0.52 246 027
MCV (fL) 57.38 +0.44 58.12+2.49 57.78 £1.11. 58.50 + 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 18.84 £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) 1193.4 £ 75.7 1252243439 1213.0%675 1262442380 11422 + 1254 10146+ 778
PT (sec) 17.46 £0.97 17.36 £0.76 17.24 +0.32 17.24 +0.67 1576 £0.54 = 1568 +0.30
APTT (sec) 16.44 +1.48 1448 +2.16 1572 +2.37 14,96 +1.61 16.56 +0.91 16.86 + 1.40
WBC (X10%/uL) 10658 £ 2458 10.866 +2.816 11.242+2694 10.522 + 3.663 6.080 +1.416 6.224 +2.337
Differential leukocyte counts (%) ' .
Lymphocyte 75.10 £ 11.00 66.86 +=7.61 75.00+12.14 63.14 +11.29 84.50 + 5.86 85.38 + 2.69
Neutrophilie Segmented 21.90 +10.91 28.714 £ 761 22.00+1138  31.40%9.52 12.08 = 4.80 13.22 +2.77
Neutrophilie Band 0.60 +0.55 0.20 £ 0.45 0.40 +0.89 1.02 228 0.00 % 0.00 0.00 +0.00
Eosinophil 0.80 +0.84 1.80+0.84 1.40 £0.89 0.80 =045 160+ 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 ‘ 160+ 1.14 240207 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 1256 +29.5 148.0+42.1
GPT(U/L) 320+79 30.0£6.0 30,040 282+20 . 340+92 50.2 +£46.3
yGT(U/L) 1.2+04 20+0.0* 18+ 04 1.0£0.0 22+11 1.6£05
ALP(U/L) 377.6 £ 58.0 3954 £91.1 3836 +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 + 142
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) 125.8 £10.1 118.0 +13.7 1216 £10.1 1122 +13.7 1252+ 15.4 1172 +4.2 .
Total chol. (mg/dL) 62.0 £ 128 66.2 +13.8 63.8+13.1 61.2+79 67.2 £30.3 61.2 £12.0
Triglyceride (mg/dL) 23.0+£8.1 202+33 28.2+12.2 244£119 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 0368 £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 £0.41 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 7.60 042 7.78 £0.36
Na(mmol/L) 146.8 £ 0.8 1470+ 1.0 1474 £ 15 1470+ 1.0 147.0+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 4,52 +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) . 1374 £222 117.8 £19.8 1232 +19.0 132.0 £23.2 1634 +77.1 127.8 £32.1
GPT(U/L) 54.4 % 16.6 476 +129 498+72 79.8 £25.3 444 +30.0 30.0+12.3
yGT(U/L) 1.6 +0.9 1.8+08 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) 121.8£6.3 125.8 +6.2 1220+6.1 111.2+10.1 1354 +£9.4 130.8 £14.7
Total chol. (mg/dL) 778 £139 804 +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+21.8 232+6.8 20.6 £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 3.3¢+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  0.850 +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 + 0.47
Inorganic phos. (mg/dL) 9.26 £ 0.31 9.16 = 0.51 9.64 £1.17 9.96 +0.38 6.46 + 0.68 6.44 £0.34
Na(mmol/L) 1450 1.9 1462+ 18 © 1464 £0.9 1462+ 1.3 146.0 £ 0.7 1456+ 15
K (mmol/L) 4.46 £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 1062 £ 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-(carboxymethi)-N,N-dimethyl-1-dodecanaminium, inner sait
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
§ 5.5 0 0 0 0
i 6.0 0 0 0 0
6.5 0 0 0 0
k 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
/- 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
2.0 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)  4403+32.8(7) 490.0 £19.8 4842 £ 285
Absolute organ weight
Brain(g) 2.134 4+ 0.098 2.150 == 0.094 2.122 +0.025 2.066 + 0.096 2158 £0.100  2.090 = 0.086
Thymus (mg) 3278259 339.2£755 361.6 £163.6 232.8+523 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 £ 1.198 12.462 £ 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 4 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 2.578 £0.176 2.524 £0.342 2676 £ 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)  0.754+0.069(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)  3198+21.1(8) 2994 £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 2722+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 4 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 + 432 23.86 +3.98 25.94 +258 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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inner salt in the combined repeated dose and reproductive/developmental toxicity screening test

Table 5 Histopathological findings in rats treated orally with N-(carboxymethl) - N, N-dimethyl-1-dodecanaminium,

-346-

Sex Administration period Recovery périod
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> - <1> <0>
Hemorrhage, focal 1+ 0 2 1 1
Metaplasia, osseous 1+ 1 0 1 0
Stoma(;h <5>. <5> <5> <> <5> <5>
Cell infiltration, inflammatory, 1+ 0 0 0 51 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 3 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 0 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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Table5 (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** 01 0 5 1**
' 2+ 0 0 0 } 5 } 0 0
Testis <5> <0> <0> <5> <0> <0>
Atrophy, seminiferous 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 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 0 300 300 300
Finding Number of animals 7 12 12 7 5 5 2 1
: Female (Grade)
f Heart ‘ <5> <> <> <> <> <> <2> <1>
: Lymph node, mandibular ' 5> <> L <> <B> 0 <> <> <2> <1>
Lymph node, mesenteric <G5> <> <> <5B> <0>  <0> <2> <1>
’ Thymus <5> <5> <5> <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 <G5> <> <> <5B> <0> <0> <2> <1>
Extramedullary hematopoiesis 1+ 4 5 0 0
Atrophy, white pulp 1+ 0 ) 0 1 0
Bone marrow, femur <5> <> <0> <5> <0> <0> <2> <1>
: Trachea <5> <> <> <5> <>  <0> <2> <1>
; Cell infiltration, inflammatory, 2+ 0 0 1 0
| lamina propria
f Necrosis, mucosal epithelium 3+ 0 0 1 0
Lung {(and bronchus) <> <> <> <5> <>  <0> <2> <1>
Cell infiltration, inflammatory, focal 1+ 1 0 0 0
5 Hemorrhage, focal 1+ 1 0 0 0
Congestion 2+ 0 0 1 0
Edema 1+ 0 0 1 0
Thrombus 1+ 0 0 1 0
Stomach <G> <> 5> <8 <5> <5> <2> <1>
f Cell infiltration, inflammatory, 1+ 0 0 0 61 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 }** 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 0
. 2+ 0 0 0 0 0 0 0 1
; Atrophy, mucosa, glandular stormach I+ 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> <>
{ Small intestine, ileun 5> <> <> <5B> <0>  <0> <0> <1>
Large intestine, cecum <5>  <0> <0> <5> <0> <0> <1> <1>
Large intestine, colon <5> <> <> <5> <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 B> <> <> <> <> <> <> <1>
Cell infiltration, inflammatory, focal 1+ 0 0 0 1 0 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> <> <B5> <5> <5>  <5> <1> <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 2 0 0 0
Vacuolation, proximal tubule 1+ 0 0 0 0 0 0 0 1

Urinary bladder 5> 5> 5> <5> <5> <5> <1> <1>
Hyperplasia, mucosal epithelium 1+ .0 0 5 ]** 0 ]** 0 5 1* 1 1

: _ 2+ 0 0 0 5 0 0 0 0

Ovary . <5> <> <> <5> <0>  <0> <2> <1>

Uterus <5> <0> <0> <5> <0> <0> <2> <1>
Hemorrhage 1+ 0 0 1 0

Vagina <B> <> <> <5> <> <> <2> <1>

Pituitary 5> <> <> 5> <> <0> <> <1>
Cystic dilatation, Rathke's pouch 1+ 0 1 0 0

Thyroid 5> <> <> <5> <0> <> <0> <1>
Ectopic thymic tissue 1+ 1 0 0
Ultimobrancheal remnant 1+ 3 1 1

Parathyroid <5> <> <> <5> <> <> <2> <1>

Adrenal . <B5> <> <> <5> <0>  <0> <> <1>
Necrosis, focal 1+ 0 0 1 0
Hypertrophy, fascicular zone 1+ 0 0 0 1

Brain : <5> 0 <> <> <5> <>  <0> <2> <1>

Spinal cord <5> <> <> <5> <> <0> <2> <1>

Sciatic nerve <5> <> <> <5> <> <> <2> <1>

Skin <> <1> <> <> <> <0> <0> <0>
Atrophy, hair follicle 1+ 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 4.05+0.15
Trregular 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 24+11 23+1.1 29+12 31£10
Number of estrous stages without mating 0.0£0.0 0.0£00 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) X100
Values are expressed as Mean £+ S.D. :

Significantly different from 0 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

Dose level (mg/kg) 0 10 60 300

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 228105 226+ 0.5 23.1 £0.3%*
Number of corpora lutea 16.8 = 1.9 158+ 1.6 144+29 157+ 1.1
Number of implantation sites 16.3£2.0 15.6 £ 1.6 14.1£3.0 153+12
Implantation index (%)™ 96.51 £ 4.21 98.46 £ 2.80 97.40 + 4.95 97.15+4.43
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+ 21 13.3+33 128+ 3.6 108t 4.6
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+3.3 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 70+1.1 6.9+038 74+£04
female 6.0+ 0.5 66+1.1 6.5+0.7 6.3+0.7
onday4  male 104+09 116 £20 114+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) day0to4 male 3905 45+1.0 45+ 1.1 45+0.9
female 3.7+05 45+10 43+12 43+08

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

¢) Delivery index (%)= (Number of pups delivered/number of implantation sites) X100

d) Live birth index (%)= (Number of live pups on day 0/aumber of pups delivered) <100

e) 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

AE Y NEE2- FOF S L F VI AT IIZONWT,
METHAVAIERERERABRTERL -

ME® & LT, Salmonella typhimurium TA100,
TA1535, TA98, TA1537"# & UF Escherichia coli WP2
uvrA® OSEKE AV, SO mix ERINB L EINRER
DTNy, BERERBRTHE®RIS D SN o7
ZEDG, ARETIE S9 mix BIBMRERB L OTmMER
B % 313~ 5000 ug/ 7 L — h DEFETER L7

FORR, 2EOARRKEL D, BV SEBEOKRER
DWTNORABICBWT L, HFEMBEC2EN L2
LERERI O~ HOWMITED SN Lo,

UEORR»G, 257 ) VEE2-v FOF 150
AFTNIE, BU-BBRICBWIEERELTREL 2V
(Bet) e S,

Hik

(BEH)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium D4 ERRIT1975F 10831 HIZ7 2 1)
HERE, A1) T FNZTKEDOBN, Ames 125
FEEZIT.
E. coli WP2 uvrA #1319794E5 B 9 B IC B E{nSAT
EHOBREEXELS L5 55T 7.
BREBL-S0CUT CRERELZDOEAY, 8
PROFFHER I, RERTEOREEIC, 73 /EBEKX
M, UVEESH, BIUEERE(f) LT EVY) Vit
HF pKM101(7/ 7 2 3 F) OFJEIOWTHN, FiE
PHEFINTHHAZ LML FABRIIEBLT, =2
— kY x b7 0ORZNo. 2(0Oxoid) # AN/ LERISERE
HRRL-EEy — 288 L, 3VCTI0RMEERER
EORBLLDDOEIRERBRSE L7,

(#EaME)

AF T VNVEE2-¢ Fad 5L AT7 )V (CAS No.
868-77-9) 13, #FE 130.16 DERBERBEMETHL. B
WTRERME IS, BEAMESE, Uy MES 5POSLA,
MiRE 97.6 wt% (A4t :02-03% =F L) a—ny

Ay 7Y L—1F, 20-25% YxrFL S a—E)
A2y L—}F, S0ppm A bF Y (EEFLER)) T
0, BWAXRAED, HEE SN, WERWEIX, FHE
FTHBLA. 2B, RBRETHRCEBARMECBNT,
WERE DALERIT R IT o 2R, HEL 973 wt% T
Holz. AF 7Y NVEE2-v FOF I IZFNVIATIVIE,
BAESRAK(T Y bEE KSAS0, BAEBETIE) I
BRLTRBREOREEAAR L%, REHTAK
B3WL2THRL, B2 XRBRICAWL.

(RS xTER &) :
RolpltBYEB L TZ0BFEEUTOLBY T
5. _
AF2 1 2-2-700)-3-(5-=+T-2-7Y V)T ¥
DT 3N (RERHERN)
SA 1 TYAET MU T A IR METEMN)
9AA © 9-7 3./ T2 Y (SigmaChem. Co.)
20 1 22T I /Ty MGk (R TR
AF2 BXU 20A 3V AF VA VEKF S F(DMSO) 12
BRLALOY-20CTHBREL, HEMEEL.
9AA X DMSO 2, SA IIHMiAKICERL, Eer ik

YWHW,

(33 & U S9 mix DFARL)
1) by 77 H— (TABEKE)

TEHROKBHA) BLUB)2FEL 10:1 0FAET
REL.

(A) /3% N7 #— (Difco) 0.6 %

-k | sl VRPN 0.5%
BY*L-EAFT 0.5 mM
D-EitF 0.5 mM

*WP2 uvrA BiZi, 0.5 mML- MY 7+ 77 Y KE
WwE W,

2) GRIEt
Hild, BREETEMREORIEREREH V.
2B, Bl S OEKITENEB) Th 5.

B~ 7 R 7 4 - TR 02¢g
7 LB 1KF0Y 2g
JUBRKEZ A T A 10g
) VBT DY A 192¢
KBEfLF MY T A 0.66 g
TN a—2R 20g
N7 7 i — (Difco) 15g
543
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BERERAR

FEOmm O r—LIMBA) 30ml 2R LTEDT
H5.

3) S9mix
1 mlRTFEROBRS % &L
So** 0.1 ml
Rl A7 A N & pmol
w"AEH ) DA 33 pmol
Fhva— A6 Uk 5 pumol
NADH 4 umol
NADPH 4 ymol

F MDA CEERAE (pH 7.4) 100 umol
** 7 B¥E D Sprague-Dawley REEZ v M2 7 /W
vy — )W (PB)BLUS, 6-XVUT7F5HK(BF) D
GRS TBREFEL CEELS9 A,

(HEgA#E)

T4 rFEFaN=a yENTED, SO mix FEIRIIR
BeB L OF SO mix IR 2T 7.

ANRERETID, WERMEARYE 01l ml, ) VEEBET
0.5 mi(S9 mix RIMABKIZH WV TIE S9 mix 05 ml), ¥
FHEW01lml #*BEL, 3TCTATBEER: )&=
L7znb, Py 77 H—2mlaxMzCTERML, &85
WMTEHEIZHELTEDE. T, JEEE L CHRBRYE
ABEORD D IERBE, F-IBEORESTEYE
BHERVE., EREFTLOBENRERYEDZHFBE X
UH &I & Table IR L7z, BB & OB BRI,
FEFICERL-MOREBRL HXBE Lo, BEIIITCT
A8BERRAITV, EULEEouv=—HBrxEE L. HHE
HoOFEIIOVTI, BIEMNDZ VIIEFEMET T,
ERETMOBEORE,SHWTL 2. AV FiRIZHEE
JERBIIB VT, BES L UTHBHEGRETIZINT
o, BHBIZOWTEHINTDE Lz, 7z, REERIC
BT, MWBREBLIVUERECDE, 3KT2%H
vy, FNFNREFOFEHELIEEREY RO, HEHE
RERGT 1M, KRBRIEIFA—HEII>DWT2EERKL,
BOBREOEE T 72,

(HIERE)
HWisHBORERED ) b, 1BUEOBREED S9
mix ERENH BVid SO mix RMEHICB VT, HEY
BB TAFRECBIT2EE 0= —HOFHE
B, BENBOFNICET2EULEZE ML, 2o,
ZOEIIERED L VITHERTFESROONBE
2, UEEBRYEIRRBERIBVWTEEREEXE TS
() CHETEI L L. 72770, 2HORMED
—~HTCHOHREE IO = —FOFHEIFFENBED2RE
PEEZ2BEIFEOONGEIIBNT, EOBE
BEXIOLTCtH), FEao-—HOEMIAEK
FHENBEDONLWIEAIIREL T L L L.

544

BREIUER

(REZTHER)

AT NVER2-E FOF I F VI ATFIVIZOWT
50 ~5000 pg/ 7V — P OEETRIEENIL LT, BE
HERBREEHRL. TORE, T_TOREED S9
mix FERMERERES & CENREBROVITNIIBWTLHRE
HIZERD LN h o7,

L7DoT, ZREBRICBITHAREHER, SO mix &
INIDERER B X ONEIIEER & $ 5000 ug/ 7L — P& L.

(REER)

S9 mix ERMAEBSE & OTHRMABRT, L bI2 313~
5000 pug/ 7L — P OHBETAK T2 L L T2RIOEREE
A EE LA (Table 1, 2). ZOFER, WTHOREHEIC
BWTH, BEMBEN2EULEL22ERa0=—¥
DEMTRD SRR Do 7.

DEDRRICEDE, A&7 VEE2-2 FOF L oF
WIAFVE, BVRBRICBWIERERY A LR
() LHiE L7

H

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.]. 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.

-352-



A7 YNNE2-EFOXF Y IFIIZXTIV

HEREEE s M
ABRELE R 19, BEARF, NEAET

G EMEMTEL ¥ — FEHER
T 257 BREWES 729-5

Tel 0463-82-4751 Fax 0463-82-9627

Correspondence

Authors : Tohru Shibuya (Study Director)

Takumi Hara, Kyoko Sakamoto,

Kumiko Kawakami
Hatano Research Institute, Food and Drug Safety
Center
729-5 Ochiai, Hadano-shi, Kanagawa 257 Japan
Tel +81-463-82-4751 FAX +81-463-82-9627

-353-

545



ERERER

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) TAI100 TA1535 WP2 uvrA TAS8 TA1537
0 154 171 159 13 7 12 28 26 29 25 33 27 11 15 10
(161t 8.7) ( 11+ 3.2) ( 28+ 1.5) ( 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+ 15) ( 23% 4.5) (10t 1.5)
625 141 147 139 12 14 12 30 34 31 27 20 f%O 9 12 8
(142 4.2) (13 1.2) ( 32+ 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) ( 13t 15) ( 25+ 5.0) ( 22+ 5.3) ( 11+ 1.7)
-) 5000 154 141 160 12 10 19 29 26 23 25 33 23 15 12 15
(152+ 9.7) ( 14£ 4.7) ( 26 3.0) ( 27x 5.3) (14t 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 35 200 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 g8 11 10
(180% 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 30 33 30 30 3HM 9 11 12
(166 8.1) ( 14t 23) ( 33t 3.5) ( 31+ 23) ( 11t 15)
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 (718+53.2) (276+£16.9) (309+25.0) (691+29.1) (1261%125.7)
Positive | Chemical 28A 2AA 20A 20A 28A
control |Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) | Number of 755 927 1012 | 300 298 262 | 582 746 652 | 298 332 304 | 367 346 313
colonies/plate (898+130.9) (287+214) (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 ppm methoquinone were contained as impurities.
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Table 2. Mutagenicity of 2-hydroxyethyl methacrylate in reverse mutation test (II) 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 TA98 TA1537
0 140 125 147 | 11 18 13} 25 27 231 20 31 2| 12 14 11
(137£11.2) (14% 3.6) ( 25% 2.0) (24t 64)] = (12 15)
313 124 122 145] 13 10 19| 26 22 28{ 31 19 33 4 8 9
(130£12.7) ( 14t 4.6) ( 25 3.1) ( 28+ 7.6) ( 7+ 26)
625 116 104 169 8 8 10 26 26 25| 26 26 19| 14 6 6
’ (130+34.6) ( 9% 1.2) ( 26% 0.6) ( 24% 4.0 ( 9%+ 46)
1250 108 118 116 | 14 10 13| 23 20 26| 30 22 14 7 5 11
(114+ 5:3) ( 12+ 2.1) ( 23+ 3.0) ( 22+ 8.0) ( 8+ 3.1)
S9 mix 2500 151 141 139 | 19 10 8] 17 20 26| 22 15 25 5 7 12
(144% 6.4) (12+ 59)|  (21% 46) (21% 5.1) ( 8t 36)
-) 5000 149 134 1511 10 9 10 20 27 31| 20 27 30 8 12 9
(145 9.3) ( 10+ 0.6) ( 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) ( 30t 5.9) ( 29+ 6.2) ( 7% 2.1)
313 141 138 137 6 11 7] 37 23 29| 38 30 21 6 8 6
(139 2.1) ( 8+ 26) ( 30+ 7.0) ( 30+ 85) ( 7+ 1.2)
625 128 147 131} 10 18 17} 22 30 29| 26 27 28| 12 3 5
(135+10.2) ( 15% 4.4) ( 27% 44) ( 27+ 1.0) ( 7+ 4.7)
1250 140 170 1431 10 20 13| 35 31 21| .24 24 21 5 8 15
} (151+16.5) ( 14+ 5.1) (29% 7.2) (23+ 17) ( 9% 51)
59 mix 2500 159 151 46| 10 12 17{ 30 35 29| 24 28 20| 12 10 8
(152 6.6) ( 13+ 3.6) ( 31t 3.2) (27x 2.6) ( 10+ 2.0)
(+) 5000 - 146 173 170 5 10 151 26 38 331 28 27 32 8 8 8
(163+14.8) ( 10+ 5.0 ( 32+ 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 (711459.9) (364+20.0) (482+ 6.1) (648+35.1) (1164+141.7)
Positive Chemical 2AA " 2AA 20A 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.

547

-390~



A ZYNVEE2- L FEF I F VI ATIVD
FXY A= —X - NLARY—-EEEMEE AV EEHRETHER

In Vitro Chromosomal Aberration Test of
2-Hydroxyethyl methacrylate on Cultured Chinese Hamster Cells

E:3

AFTYNEE 2-¢ FOF L TF VIR 5 LOEEM

A RIT TR EZNEZEICOWT, Fy4=2—X -
NAHA Y —BEME (CHL/IU) * v C e AR ERER
wERL 7.

EIRAIE (24 B0 ) B X VBRI (6BFR) &b
1.3 mg/mi(10 mM) {2 BT b 50% % 48 2 2 HEaEHsH) it
BOONLEho72Z s, TXRTOREKIZENT 1.3
mg/ml DRELRSLEEBEL LT, EHFLEL IV
HREELED SO mix FAETCIX, A2 TRE, G

BIED SO mix FFFEFET TIE, D2 TIIEFHREL 7.

B, ASERLERLEDREIL, 24FHERLE L F
CREICERE L7z, EmME T3, S mix FFEET T
24BMB L M43 EFAIEL, GEHHARETIE S9
mix FE T B & OIEFAE T CToREME (18ER D E1E
BEf) th, BAZERL, RETHI LITL ) REEE
EBRMEBRI L. REEFTSTELRBIREL,
24 B PR EHTALIE & STRF IR O SO mix FEFEAET B LU
S9 mix FETF TiE 1.3 mg/mi(10 mM), 48M:HEHAn
HTIZ 065 mg/ml TholtIlthsh, TNLDEEY
EREEHE LCBERLBEERE L.

CHL/IU #ifa % 24 B E/RALE L /- S iR EE (1.3
mg/ml) Tid, MESEO - OREEOEEREL L
ARV THEDHBEFEETE 2 h o /2
A%, IR (0.65 mg/mil) B & UEiEEE (1.3 mg/ml)
KEBWTREEOEERE (gap 2 &80 ) WERILHER S
n, TOEEI 10.0% B LU 706% ThHo7. —7H,
WTNORER BV T OB EEMBOFRIERIZEAD
LN olz. 4RFHERLE LT TOMEEIC
BWTC, READEBEEE (gap 2 50) WERILHER L
N, TOEEIEL 6.0~84.0% Thor-. 72, BiBEE
(0.65 mg/mi) 1ZBT, BE LMD 3.25% 1B
HMRBARD 5Nz, EEERMIETIE, S9 mix JEIFFE
TIZBVT, WThOLBEETHEREEROEERE DS
BERREDONE o7, —F, KIEEE(0.33
mg/ml) B & UEBEE (1.3 mg/ml) (B WTEHEL:
HMIFLD 0.88% 3B & U 6.13% B MBAAER S s,
SO mix FET Tid, BHBEE (1.3 mg/ml) 2BV TEHE
L7-HIBE D 13.0% (g kOB ER% (gap 2 5) 2°
BEIFREINS, F/:, hiBER0.65 mg/ml) i
WTERE Lo m 1.25% ([ZEHEMBOSHEIER D
R b, ERMRE CREEEIROLN o
7-.

DEniERr b, RRBREGETTAY 2 VEE 2-&
FRF S 2FNVIAT NG, REREEEZHFRETL (&
) L#EER L.

ik

1. fEER L A#ER

YH—F . )y =232 (JCRB) 75 AF (198842
A, AFE A4, BELRR) LAFrf=—X -
N A% —H%o CHL/IU M4, REFBHRR 100
A THRERIZH 7.

2. IEEROBE

B2, 4I8RMm#E (FCS:Cansera International)
% 10% mhnL7z 4 — 7 MEM (B /K48 6) B3R %
vz,

3. IEEEH

2 X 10ME CHL/IU #ifa %, ¥EEW S5ml ¥ ANz T
1 v Y2 (%6 cm, Corning) |2 &, 37C® CO, 1 ~
¥ 2= — (5% CO,) MCHEL:. BHLETI,
MPBEIHE I CHERE A, 24RM B L U488
L7z, F/o, ERELBE T, BREE3IRAEC
SO mix FHET B LUFEFAET CTOREMMEL, RERT
BB LR TS HIZ1SEMEEL L.

4. WERME

A YL FOFIIFVIRFN(BES .
HEMA, CAS No.:868-77-9, © v bZ5 |5P0SLA, @
BAME) 2, EREWHEET, KiZx L TiE 54.5
mg/mi, DMSO Ti350 mg/mi, 7 b > Ti250 mg/ml
THMEL, BE-10CUT, #587C (5 mmHg) T, 4
FH CH,[05 HFE130.16, HFE 97.6 wt% (A &
LCEZFLyFZYya— NI 22 Lb—} 02-0.3%,
STFLryyy)a—-NETAY ) L— b 2.0-2.5%,
AbFEV(EEBLEA)Oppm ¥ EL) OYETH 5.

WERYEEMEL, B, %, BBEYLEICL-TES
BRILIEND S,

5. WERMEDAR

WERM B OREIL, FROD EfT o, BEIZESTA
BEAGY RFEEETS) 2 AV, RELBEICER
LTREXHAEL, DWW TREZBETIERAGRL T
EDREOUBRYERMB - ER L. HRYERRE
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Fig. 1 Growth inhibition of CHL/IU cells treated with
2-hydroxyethyl methacrylate

i, TXTORRIIBOTERERD 0%V 225 X
IR Tz, RBREORBUIIOWVT, MEREIITL
Loz,

6. FREIETEINGIERERIC L ZNILERORTE

L EEERBRICAVA2EBRNEDONMBER Y ET
b7:%, WERMEOMMEEICRITTEE YR B
BB o> CHL/TU #lg\2xt-¢ B8 EMEIIER 1L, B2
HEEMBEEE (Monocellater™, F1) V/SAREFET %
W) AR EOMBEEYEH L, HBRNENBED
B REIC T AMBEEOL b - TIRIEL L.

FORER, EFNE, EREMREE DI, REBLAT
NRTORBEHFT 50% %8850k 2 5 B /R
RS S d o7 (Fig. 1).

7. EBEONRE

MERIETEMIHIRBR DR R L 1), RBERERABRTHY
LHERWEORBERNT, EHLE, ERERMLEL b
1.3 mg/mi(10 mM) & L, EfRQNER L UEERLED
SO mix FET T, A2 T4EE% %% (0.16, 0.33,
0.65, 1.3 mg/mil) L, EEEMMED S9 mix EFET T
i3, D2 T3BEFREL/(0.33, 065, 1.3 mg/ml).
B, BRNEBOAIFRFELEEDRE L, 24FHOE
FHLRUBECHEELL. BB ELE L TR
1A r<A42CMC, BAERBETE W BLUOY ok
277 3 F(CPA, Sigma Chemical Co.) i&, E5FK
(B KEBETE) BB L CRE L. #hehie
REEEFERTAIEVHLON TV AREXBRA L.

SEERERBRIIBOWTIRIEBESD VAR T1 v Y
2R, F0LO2MIZEBEERLERL, HD
SHIZOW T3 EEEEMREESHC L h lifamEEyr
B=E L7, : ’

8. LGIMERTERE
BERTOEMENC, 2Lt FEEREEDY

0.1 pg/mi 127% 5 X S ITREBBICIA /2. FBEERD
EBIIEEICE> TiTo72. A94 FEREIEF v

550

NI D EOMMEH L2, ERLZERE 3% F L ¥ EH

THE LT

9. &AM

HIRHERAEORE L TRERICLD, 20% 2L
DOMFTEIERT, »227 4 v 2+ b2 05% UEd
DREHER LRI BVRBELBRENSORBIREL
EL, BENEOIRERETIE L. TOERE(Table
1, 2), 24B5ELERMER X OCERFWED SO mix #F
FET T 1.3 mg/mi(10 mM) 2%, 48R:REHMEE 2BV
Tid 0.65 mg/mi PEREEIFTOTNELREGRE TH -
Toledh, INSHOREZSUIERERTEENRL
L.

ERLT7-A54 FEEEDS> B, 120F1v>ahsb
BONTELRLZATA FE, AZOBEENFFLFNL
BEEIGPLLZVEIICT - FELARETHTL
7o, BREFOSIE, BRRERERYS, WIEDR

- BR(MMS) HIZEEVIC L A0 BEERICEDTTIT, &

GRS L IERSEREIOF v v 7, I, KR ED
BEREOFE L M (polyploid) DEFEIZ DN
THELL., I-BEEEICOoVTIEIE200E, B
PEMRARLZ DV TS 1 BES00 R -2 v BAMARE % 04 L 7.

10. mHF AT

IR, BB L ORI REE & R T EE
[ZoWTOSHHERIE, BEL-MRE BEREFE0E
L, EEREEBOKIcoWTES L, SROMEE
FAMIZEEA Lo,
LORBEELETAHREOHBEE LDV, BEO
FET— 5 L HBRYERBRETY 1 v ¥y —OEREE
RENSEMZEZE LT familywise DEEAKEL 5%
ELTICED, BEEREEEMLA. £, 71 v
Dy - OEHEREETEEENROONLEEIE, B
BEREHCBLTIZ Iy - T— 37y VOEREREY
(p<0.05) #1To 7. HEHNLHTER, KEFHBIV
EYENLFEMICEDIV T o 1.

BRELUEE

EHRAEBIZL ZEBESITOERT Table 1 IZ7RL
Jo. AFTUNEE - FOF I LFLIATFIVEMNA
T2URFEHERLE | - BiREH (1.3 mg/ml) T, #iE
EROOEEAROBEEREB I OBEREHEBICOWT
HEDHBREIBE TS b o728, PEEEF(0.65
mg/mi) B L CEEERE (1.3 mg/ml) 2BV THRELED
WEEE (gap 2 EU)PEFEIFES N, TOEER
10.0% BL U 706% THo7:. —F, WTFHNOMEEEZ
B TLBEHERBOFREREIRED O o7z, 48
BEERLE LT TOLAERIIB N T, REAOE
EEE (gap B0 PEFEREERESK, 20HEIL 6.0
~84.0% TH -7, T/, SEER(0.65mg/ml) 2B\
T, BIZE LMD 3.25% iIcfEHEBBEF Zoon,
ERMEREOESR, BEEVROLNI:.
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HRFEALERIC L B AT OfER% Table 2 IZ/RL
Fo. AF VL2 FOFLIFAMIATFTLENMA
TSY mix IFFAETICBIT AERMLETIE, wTho
WEBHTOLRBEROEERFTOFREER RO LN LD
ol —F, KEEE(033 mg/ml) BLUEREREQS
mg/mi) 128V TERE L -/ 0.88% B & UF 6.13% 2
EHEMBEIFERE SN, ERAEREOKRE, FEENSR
DL,

SO mix ZHET T, SBEEF(1.3mg/m) iZBWTH
ELMRO 13.0% ICRBEOEERS (gap ¥ 8L)
PEELCHFRINA. 7o, HEER0.65 mg/mi) 2
BOTEHELZMED 1.25% ([SEHEMBROBZRIER
R b7, ERERE CIREEE IR ON e,
-7z,

o T, AZVYNEE2-E FOFYIFNIAF I
i, FROFERKREHGT T, HBEEAND CHL/IU MRz
REEBELTFRITHEHERL.

1) BABREZRESS - WSWRERS &, "L
EWMBILL A RBEHRRET FIA RAEEE, K
T, 1988,

2) B TR, "EBY - B3 7 OKEEN, B4
MEicts77a—F" $4 051+ X bt, ®

, 1987.
3) FHN T, KBERE, "HHHEREEL4, BER

BT — ¥ OFEMAT," #AEE, EFE, 1992,
pp.218-223.
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Tablel Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2- hydroxyethyl

methacrylate (HEMA)** without $9 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 0 0 0 0 0 O 0 0 0(00) 00000 075 100.0
HEMA 0.33 24 200 0 0 0 0 0 O 0 0 00000 010000 025 . 70.0
HEMA 0.65 24 200 14 8 1 0 0 0 23 0 20*(10.0) 8 (40) 063 + NT 64.5
HEMA 1.3 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 (565) 112 (56.0) 0.38 -
Solvent” 0 48 200 0 0 0 0 O 0 0 0(00) 00000 050 100.0
HEMA 0.16 48 200 6 4 2 0 0 12 0 12¢(60) 6(30 050 59.5
HEMA 0.33 48 200 15 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 (76.5)  3.25* 79.0
HEMA 13" 48 - - 0.0
MC 0.00005 48 200 5 51 118 10 4 30 218 0 93 (465) 92 (46.0) 138 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csh: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, NA:numerical aberration, MC:mitomycin C, NT:not tested.
1) Distilled water was used as solvent.

group.

Monocellater™.

2)More than nine aberrations in a cell were scored as 10.
premature chromosome condensation, were excluded from the no. of structural aberrations.

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

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 2(10) 105 038 -
Solvent? 0 - 6-(18) 200 0 0 0 0 0 0 0 0 0(00 0000 050 100.0
HEMA 033 - 6-(18) 200 1 0 0 0 0 O 1 0 1(05 0(00) o088 84.0
HEMA 065 - 6-(18) 200 0 0 0 0 0 O 0 0 0(00 ©0(00) 050 NT + 835
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 0100 050 -
Solvent” 0 +  6-(18) 200 0 0 0 0 0 O 0 0 0(00) 0(00). 050 100.0
HEMA 033 +  6-(18) 200 0 2 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 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:ichromatid 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.
5)Cochran - Armitage’s trend test was done at p<0.05.

group.

csb’chromosome break,

3)Others, such as attenuation and
4)Eight hundred cells were analysed in each
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 methogquinone (50 ppm) were contained as impurities.
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