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Tablel Results of grip strength, foot splay, and locomotor activity counts in rats treated orally with
methacrylamide in twenty-eight-day repeated dose toxicity test
Administration period Recovery period
0 mg/kg 30 mg/kg 100 mg/kg 300 mg/kg 0 mg/kg 300 mg/kg
Male
Grip strength (g)
Forelimb 867.5 + 1294 761.8 + 150.7 912.5 *+ 196.8 359.0 + 86.8**  933.0 £ 885 7775 £ 198.2
Hindlimb 369.5 + 85.9 3435 £ 111.3 394.3 = 115.8 192.3 + 614 271.8 £69.7 83.3 = 54.8**
Splay (cm) ’
Hindlimb 848 £ 1.33 8.15 % 1.14 9.58 + 1.52 8.73 £2.85 9.70 £ 1.65 . 5.73 + 2.54*
Locomotor activity counts
0'-10' 7435 £ 143.9 611.3 =694 612.0 = 129.1 421.0 = 265.3 704.3 = 28.9 2403 £ 114.2**
10'-20' 519.8 + 95.0 468.5 + 26.8 3453 + 13.8* 188.8 & 104.8* 4325 £61.2 186.8 + 66.5%*
20-30' 407.0 £ 74.1 364.0 + 141.6 298.8 = 114.1 123.0 £ 84.3**  290.8 + 28.7 141.5 + 27.1**
30'-40' 249.3 + 43.3 196.3 £ 1309 261.8 £ 106.2 70.0 + 93.6 248.0 + 113.0 57.3 £ 574*
40'-50' 2540 = 1109 206.0 + 151.2 203.3 + 146.9 65.0 = 90.0 37.0 +20.7 55.8 + 54.7
50"-60" 224.0 £ 99.3 148.5 + 121.7 168.3 + 1044 88.0 £ 68.1 145 £ 125 52.8 + 452
Total (0'-60') 23975 + 92.1 1994.5 £ 435.5  1889.3 = 498.6 955.8 + 613.9** 1727.0 + 86.4 734.3 £ 220.6™*
Female
Grip strength (g)
Forelimb 725.8 £ 152.3 712.5 £ 152.2 772.0 £ 281.3 419.8 £ 207.1 670.8 + 68.7 549.0 + 142.9
Hindlimb 316.3 1058 227.8 +52.5 2270 =+ 65.7 185.0 =639 130.5 £ 275 49.3 + 22.0™*
Splay(cm)
Hindlimb 7.03 £ 2.52 715174 9.35 = 1.29 858 £ 2.57 6.08 +2.35 6.83 + 1.80
Locomotor activity counts
0-10' 646.0 £ 39.6 465.0 £ 87.7* 453.0 + 118.8*  286.8 £ 76.2**  573.3 £994 322.8 £ 119.6*
10'-2¢' 442.5 = 78.8 2975 + 153.2 269.0 £ 112.6 154.0 £ 105.6*  325.0 £61.7 151.0 £+ 131.7
20'-3¢' 3540 & 1446 203.3 + 1396 179.3 + 1516 116.0 £ 955 195.8 769 114.8 £ 1415
30'-40' 2288 £1731 2303 £162.6 138.0 = 126.0 136.5 + 128.9 198.0 =457 118.0 £ 904
40'-50' 103.5 + 116.1 217.8 + 170.6 79.3 + 885 149.0 - 126.8 61.5 £ 36.5 39.3 +28.2 -
50'-60' 163.5 = 215.8 170.0 + 128.7 71.5 + 83.1 54.0 +49.2 152.3 £ 775 43.5 & 24.7*
Total (0'-60") 19383 £ 569.7 1583.8 +792.3 11900 + 6382 896.3 £ 5143 15058 £290.3 789.3 & 489.8*

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  Hematological findings in male rats treated orally with methacrylamide in twenty-eight-day repeated dose

toxicity test
Administration period ) Recovery period
Item 0 mg/kg 30 mg/kg 100 mg/kg 100 mg/kg Omg/kg 300 mg/kg
No. of animals 7 7 7 7 7 7
RBC(X10%/4L) > 8.061 £ 0433 8.386 + 0.341 8.174 +0.316 8.293 + 0.355 8.491 = 0.400 8.271 +0.349
Hematocrit (%) 51.10 £ 1.59 51.10 + 1.02 4944 +1.34 49.10 + 1.09* 50.74 £ 2.71 4393 +1.21
Hemoglobin (g/dL) 16.44 + 0.59 16.59 £ 042 15.99 + 0.57 15.86 + 0.53 16.61 += 0.90 15.87 £ 0.40
MCV (fL) 63.43 & 1.75 60.97 = 2.13* 60.49 + 1.46* 59.23 + 1.53**  59.76 = 1.72 59.19 + 1.64
MCH (pg) 20.41 + 0.64 19.77 £ 0.63 19.56 + 0.56* 19.16 + 0.58**  19.56 £ 0.51 19.21 £ 0.73
MCHC(%) ' 32.19 £0.55 3247 £ 034 32.33 £0.60 32.29 £+ 0.61 32.74 = 0.22 3244 +0.71
WBC(10%/pL) 13.59 + 3.22 15.27 + 3.76 13.06 +3.25 15.69 =+ 4.99 14.81 £ 216 12.07 + 3.33
Platelet (10°/nL) 1105.1 =+ 68.0 1126.6 £ 1383  1100.0 & 1153  1162.0 + 1074 954.0 £ 147.1  1183.0 = 71.7**
PT(sec) 1543 + 1.99 156.74 +1.58 15.79 £ 1.96 16.47 + 2.57 16.30 + 2.15 15.16 £ 0.97
APTT(sec) 2340 + 2.66 23.20 + 2.29 2177 £ 2.79 23.93 + 2.67 29.50 + 2.83 29.74 +2.35
Differential leukocyte counts (%)
Neutrophils
Stab form 0.7 £ 0.8 0.7 £05 0.6 =038 0.7 £ 0.5 0.6 £ 05 11 +£07
Segmented 7.7 £ 3.9 101 £6.2 81+22 9.9 £ 102 6.9 = 3.3 7.6 £40
Eosinophils 0.7 £ 1.0 0.7 1.0 09 =11 14 £ 14 03 +05 0.9 +1.1
Basophils 0.0£00 0.0 £0.0 0.0 £ 0.0 0.0 £0.0 0.0 +0.0 0.0 +0.0
Monocytes 0.7 £ 0.8 1.0 + 1.0 06 £05 0.6 £ 0.5 06 £0.5 1.6 £ 05%

Lymphocytes 90.1 £33 874 £57 89.9 + 2.8 874 + 108 917 £2.9 88.9 £ 4.1

Values are expressed as Mean=®S.D.
Significantly different from 0 mg/kg group;*:p=<0.05, **:p=0.01

Table3  Hematological findings in female male rats treated orally with methacrylamide in twenty-eight-day
repeated dose toxicity test

Administration period Recovery period
Item 0 mg/kg. 30 mg/kg 100 mg/kg 300 mg/kg 0 mg/kg 300 mg/kg
No. of animals 7 7 7 7 7 7
RBC(X10%/4L) 8.010 £ 0457 8.186 £ 0.296 7.927 £ 0.292 7.759 + 0.296 8.141 + 0.263 8.007 = 0.230
Hematocrit (%) 4853 £2.94 49.20 = 1.23 4793 + 2.09 4564 + 2.01* 48.19 + 1.56 4797 £2.25
Hemoglobin (g/dL) 16.10 £+ 0.93 16.44 + 0.39 16.03 = 0.67 15.29 + 0.69 15.83 +0.43 15.74 £ 0.76
MCV {fL) 60.59 + 2.00 60.13 = 1.76 60.44 £+ 0.97 58.80 + 1.18 59.20 & 1.64 59.91 £ 1.59
MCH (pg) 2011 £ 0.70 20.11 £ 0.61 20.21 £ 041 19.70 + 0.51 19.46 £ 0.65 19.64 £ 0.65
MCHC (%) 33.19 £ 0.64 3343 £ 052 3344 +0.52 3351 + 0.58 32.84 = 0.50 32.81 = 0.85
WBC(10°/.L) 8.16 + 1.27 8.70 = 3.16 10.36 + 247 9.56 + 3.20 1041 £ 224 8.81 % 3.00
Platelet (10°/,L) 1104.7 £ 2970 11249 £ 112.0 1183.6 * 93.8 1206.7 £ 1159  1116.6 = 104.2  1275.9 £ 99.2*
PT(sec) 1341 £ 0.93 13.47 £ 0.79 13.13 £ 0.98 13.06 + 1.16 14.36 + 0.37 14.87 £ 0.35*
APTT(sec) 20.30 £ 5.00 17.60 £ 1.21 1757 £ 1.23 17.50 + 1.02 19.33 + 1.51 19.80 + 2.02
Differential leukocyte counts (%)
Neutrophils
Stab form 0.9 £ 04 09 =07 1.0 £ 06 0.3 £05 0.6 =038 04 £05
Segmented 8.1 %31 7.7 £36 94 £ 2.7 8.6 +28 6.9 £ 3.7 50 £ 24
Eosinophils 0.7 +1.1 14 £05 14+16 14 + 1.1 06 £0.8 04 £ 05
Basophils 0.0 £0.0 0.0 £00 0.0 £ 00 0.0 + 0.0 0.0 £0.0 0.0 £ 0.0
Monocytes 0.6 £0.5 03+05 06 £05 0.9 £ 04 0.9 +£07 0.7 £08
Lymphocytes 89.7 £ 2.1 89.7 4.2 876 + 33 83.9 + 3.3 91.1 £4.9 934 £22

Values are expressed as Mean=+S.D.
Significantly different from 0 mg/kg group;*:p=0.05
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Table 4 Blopd chemical findings in male rats treated orally with methacrylamide in twenty-eight-day repeated dose
toxicity test
Administration period Recovery period
Item 0 mg/kg 30 mg/kg 100 mg/kg 300 mg/kg Omg/kg 300 mg/kg
No. of animals 7 7 7 7 7 7
Total protein{g/dL) 5.77 £0.21 5.80 = 0.13 549 + 0.18* 579 £ 0.25 577 =0.15 549 = 0.23*
A/G 1.190 £ 0.090 1.219 % 0.069 1.273 + 0.103 1.317 = 0.115 1.109 £+ 0.108 1.269 % 0.105*
Protein fraction (%)
Albumin 54.37 + 1.76 55.00 & 141 56.04 = 1.90 56.83 + 2.12* 52.59 + 2.37 55,93 * 1.93*
ou-globulin 23.04 + 1.83 22.60 % 2.97 2147 = 1.62 20.94 + 1.30 23.79 £ 2.32 21.39 #2.21
oe-globulin 10.50 = 0.81 10.10 £+ 0.99 10.21 + 0.87 9.17 £+ 0.88* 8.61 * 0.23 8.41 +0.92
B-globulin 11.06 = 0.65 1147 = 0.97 11.54 £ 0.52 12.24 + 1.46 13.63 £ 0.71 13.01 = 0.73
y-globulin 1.03 046 0.83 & 040 0.73 £ 0.19 0.81 +0.23 1.39 £ 0.35 1.26 = 0.80
GOT(IU/L) 65.0 £ 9.6 65.7 = 10.8 60.3 £ 4.3 58.0 + 8.2 68.7 + 10.3 740 = 12.3
GPT(IU/L) 25123 27.0 £ 6.2 25.1 £3.0 209 £ 3.0 33.0 £ 87 31.6 £39
ALP(IU/L) 4956 + 974 4824 = 110.5 447.1 =101.3 3376 + 57.5* 3554 £ 1236 358.6 + 76.9
LDHQJU/L) 324.1 = 86.5 304.6 = 126.7 267.3 & 56.4 2956 = 76.6 2274 +=39.2 260.7 + 45.6
vGTP(IU/L) 0.56 £ 0.28 0.51 = 0.30 0.61 £0.29 0.66 £+ 0.28 0.54 £0.21 0.60 + 0.24
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
Glucose (mg/dL) 156.0 £ 17.9° 155.0 = 21.9 148.7 + 14.0 160.0 £ 15.9 171.3 £ 12.1 126.9 £ 18.8**
Total cholesterol (mg/dL)  64.4 £ 10.1 57.6 &+ 16.3 524 +11.2 58.6 = 15.9 65.3 + 9.8 67.9 £ 9.1
Triglyceride (mg/dL) 344 +£12.1 44,1 £ 168 39.9 + 183 323 +136 . 534 + 25.0 30.0 £ 11.2*
Urea nitrogen (mg/dL) 15.39 + 1.58 15.90 = 0.77 15.10 £ 1.50 1574 £ 1.31 17.23 = 1.64 16.69 £ 2.13
Creatinine (mg/dL) 044 £ 0.05 044 £ 0.05 0.43 £ 0.05 041 + 0.04 0.49 £ 0.04 0.40 % 0.00**
Sodium (mEq/L) 142,29 £+ 0.95 142.86 + 0.69 142.50 + 1.50 141.29 + 0.57 14343 £ 1.10 143.21 £ 1.04
Potassium{mEq/L) 4.781 + 0.220 4.383 + 0416 4.557 + 0.280 4777 £ 0.454 4436+ 0.356 4.887 £ 0.209*
Chlorine (mEq/L) 1054 = 1.9 105.6 £ 1.0 104.7 £ 0.8 106.6 = 1.0 105.7 = 1.6 106.9 £ 1.6
Calcium (mg/dL) 9.70 £ 0.22 9.63 + 0.26 947 £0.20 947 + 0.24 9.40 + 0.12 9.20 = 0.26
Inorganic phosphorous (mg/dL)
8.47 = 0.33 8.64 £ 0.79 8.61 +0.76 7.83 £ 0.33 7.26 £0.51 7.94 + 0.65*

Values are expressed as Mean+S.D.

Significantly different from 0 mg/kg group;*:p=0.05, **:p=<0.01
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Table5  Blood chemical findings in male rats treated orally with methacrylamide in twenty-eight-day repeated dose

toxicity test
Administration period Recovery period
Item 0 mg/kg 30 mg/kg 100 mg/kg 300 mg/kg 0mg/kg 300 mg/kg
No. of animals 7 7 7 7 7 i 7
Total protein (g/dL) 573 £ 0.26 5.83 +£0.36 5.80 + 0.18 561 £0.16 6.20 £ 0.19 5.60 + 0.08**
A/G 1.426 + 0.105 1423 £ 0.148 1.459 %+ 0.162 1.576 =+ 0.044 1.486 + 0.109 1.560 + 0.127
Protein fraction (%) '
Albumin 58.76 = 1.75 58.69 + 2.43 59.31 £ 2.55 61.24 = 0.64 59.77 £ 1.87 60.94 + 1.99
ou-globulin 19.63.#+ 1.50 19.99 £ 244 10.40 + 2.13 17.63 £ 0.87 18.94 + 1.39 17.94 £1.05
az-globulin 761 £1.01 7.64 = 1.10 7.87 £ 0.99 7.43 +0.86 6.60 = 0.55 6.60 £ 0.66
B-globulin 12.27 + 0.95 12.10 = 0.68 12.09 £ 0.77 12.39 £ 0.65 12.71 £ 1.34 12.33 £0.71
y-globulin 1.73 + 0.70 1.59 £ 0.73 1.33 £ 0.23 1.31 £0.16 1.97 £ 0.65 219 + 1.04
GOT(IU/L) 65.3 = 9.1 62.1 £4.3 62.1 £ 8.9 64.7 + 4.3 619 £ 6.7 680 £ 7.5
GPT(IU/L) 237 +£52 243 +49 T 209 £56 184 + 2.2 220 45 257 £43
ALP(IU/L) 271.3 + 62.1 282.0 = 67.3 282.6 = 79.2 225.6 + 50.7 182.1 £ 15.1 2444 + 87.6*
LDH(IU/L) 318.9 £ 90.9 277.0 £ 50.5 278.1 + 88.6 3284 + 75.8 261.1 +49.0 250.7 + 30.3
vGTP(IU/L) 1.64 = 2.10 1.01 £ 055 0.91 + 0.44 0.90 £ 0.23 1.4.0 =045 1.10 + 0.54
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
Glucose (mg/dL) 118.7 £ 17.2 120.1 £ 5.7 120.7 = 74 131.1 = 14.3 1504 £ 13.1 126.1 + 9.9**
Total cholesterol (mg/dL) 644 + 13.9 67.0 +£ 135 59.9 + 12.0 60.1 &+ 10.0 7L1 £ 127 66.4 + 16.2
Triglyceride (mg/dL) 93 +3.1 109 £ 3.1 134 £ 6.3 17.1 + 6.4* 140 £ 65 116 £ 4.8
Urea nitrogen (mg/dL) 17.99 = 1.53 19.04 + 1.68 16.96 + 1.81 1543 + 1.37* 18.10 + 2.88 1767 + 1.78
Creatinine (mg/dL) 0.53 = 0.08 0.50 + 0.06 046 = 0.05 0.43 £ 0.05* 0.54 + 0.08 0.47 £ 0.05
Sodium (mEq/L) 141.07 £ 1.72 139.93 + 0.98 140.86 + 1.28 140.21 £ 144 142.79 £ 0.81 142.79 + 1.07
Potassium (mEq/L) 4,553 = 0.151 4484 + 0.343 4,551 + 0.350 4.851 + 0422 4,090 + 0.216 4.736 £ 0.350**
Chlorine (mEq/L) 108.1 £ 2.1 1074 £ 15 107.1 £ 1.7 108.1 £ 0.9 107.1 £1.1 108.6 + 1.0*
Calcium (mg/dL) 9.20 £ 0.14 9.09 +0.22 9.31 £ 0.23 9.06 £ 0.19 9.27 £ 0.34 8.99 +0.31
Inorganic phosphorous (mg/dL) :
7.37 £0.85 7.14 £ 0.64 7.24 £+ 0.91 7.26 £ 0.59 5.60 = 0.60 6.93 £ 0.52%*

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 6  Absolute and relative organ weights in male rats treated orally with methacrylamide in twenty-eight-day
repeated dose toxicity test
Administration period Recovery period
Item 0mg/kg 30 mg/kg 100 mg/kg 300 mg/kg 0mg/kg 300 mg/kg

No. of animals 7 7 7 7 7 7

Body weight (g) 347.7 + 13.9 338.7 £ 26.2 332.7 £+ 20.0 2553 £ 34.3** 4023 + 479 318.9 £+ 36.2%* -

Absolute organ weight
Brain(g) 2.050 + 0.041 2.026 = 0.082 2.080 + 0.077 1.916 4+ 0.114*  2.156 + 0.165 2.030 % 0.051
Lungs(g) 1.314 +0.084 1.266 £ 0.112 1.277 £ 0.064 1160 £ 0.118%  1.350 +0.163 1.306 + 0.096
Heart(g) 1.186 % 0.053 1.246 £ 0.075 1.199 + 0.085 1.059 + 0.097*  1.371 % 0.147 1.160 =+ 0.147*
Liver (g) 10.257 £ 0.994  10.380 £ 1422 10.241 = 1.121 8519 & 1.434*  11.811 £ 1.929 0384 * 1.192*
Kidneys (g) 2493 *+0.181 2.566 + 0.171 2.746 £ 0.332 2460 = 0318 2.867 £ 0434 2.646 £ 0.288
Spleen(g) 0.647 £ 0.0%4 0.651 + 0.098 0.660 % 0.087 0.473 + 0.042*  0.721 £ 0.103 0.667 =+ 0.095
Adrenals (mg) 62.286 *+ 6.157 62.143 +9.582 62.571 + 9.572 50.571 £ 7.850% 55.571 + 8.264 52.286 =+ 3.302
Pituitary gland (mg) 12.34 + 1.03 11.54 % 1.30 1244 £ 1.71 961 + 1.31%* 1231 + 1.44 10.84 £ 049
Thymus (mg) 606.7 £ 114.6 573.0 + 1185 598.6 + 80.5 4829 + 77.1 547.0 = 135.7 534.4 = 1714
Thyroids (mg) 20471 £2360 21.900 £2.681 19157 +£3.153  19.143 + 1491 22.386 £ 5167 20.314 + 4.321
Testes(g) 3.006 +0.278 3.044 + 0.517 3.134 = 0.241 2913 £ 0.265 3.193 + 0.181 3471 £ 0.240*
Epididymides (g) 0.756 % 0.062 0.761 + 0.069 0.770 £ 0.050 0.689 + 0.061 1.031 + 0.053 0.976 + 0.028*

Relative organ weight
Brain{g%) 0.591 + 0.029 0.601 + 0.038 0.626 * 0.046 0.759 + 0.083** 0.539 % 0.045 0.641 =% 0.062**
Lungs (g%) 0.379 £+ 0.011 0.373 £ 0.016 0.387 £ 0.027 0.463 =+ 0.092**  0.339 £ 0.027 0.413 = 0.050**
Heart(g%) 0.341 £ 0.013 0.370 + 0.028 0.359 + 0.020 0417 £ 0.042**  0.341 £ 0.020 0.361 + 0.017
Liver (g%) 2.946 £ 0.197 3.056 £ 0.231 3.071 £0.182 3.327 £ 0.170*  2.924 + 0.190 2.946 = 0.198
Kidneys (g%) 0.717 £ 0.039 0.757 + 0.011 0.823 £ 0.054** 0.966 + 0.059** 0.713 =+ 0.059 0.830 = 0.039%*
Spleen (g%) 0.187 £ 0.023 0.193 + 0.035 0.196 + 0.017 0.187 + 0.014 0.179 £ 0.016 0.209 =+ 0.029*
Adrenals (mg%) 17.040 = 1.872 18323 £2.137 18.774 £ 2314 19.887 £ 2.162 13.841 #1443 16.594 * 2.375*
Pituitary gland(mg%)  3.559 =+ 0.365 3.414 + 0.380 3.736 + 0.388 3.781 £ 0.364 3.076 = 0.310 3.436 + 0.392
Thymus (mg%) 174.296 =+ 30.878 168.806 + 30.054 179.911 =+ 22.000 190.203 + 27.392 134.384 + 21.873 166.871 =+ 43.446
Thyroids (mg%) 5.884 + 0.634 6.474 + 0.716 5.754 + 0.880 7.621 + 1.193** 5617 + 1.438 6.337 = 0.862
Testes (g%) 0.863 £ 0.052 0.900 + 0.122 0.944 + 0.087 1.151 *+ 0.125"* 0.801 =+ 0.076 1097 £ 0.103**
Epididymides (g%) 0.219 £+ 0.013 0.226 + 0.020 0.230 £ 0.012 0.271 £ 0.035** 0.259 + 0.033 0.310 =+ 0.033*

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 7  Absolute and relative organ weights in female rats treated orally with methacrylamide in twenty-eight-day
repeated dose toxicity test
Administration period Recovery period
Ttem 0 mg/kg 30 mg/kg 100 mg/kg 300 mg/kg 0 mg/kg - 300 mg/kg
No. of animals 7 7 7 7 7 7
Body weight (g) 2147 £ 15.1 206.3 £ 12.3 199.3 = 124 163.6 = 8.7* 2447 + 257 192.1 £ 6.6™*
Absolute organ weight
Brain(g) 1.977 £ 0.096 1.980 £+ 0.076 1.909 =% 0.050 1.803 £ 0.048%*  2.023 + 0.089 1.890 £ 0.043**
Lungs(g) 0.986 = 0.069 1.003 £ 0.045 0.957 =+ 0.064 0.859 £ 0.052** 1013 £ 0.080 0.947 + 0.024
Heart(g) 0.791 =+ 0.080 0.809 £ 0.091 0.770 = 0.033 0.691 + 0.037*  0.830 = 0.093 0.743 + 0.062
Liver (g) 6.044 + 0.679 6.137 £ 0.498 5.936 = 0.482 5.121 + 0.380** 6.644 £ 0.769 5.344 + 0.236%*
Kidneys(g) 1.696 + 0.176 1.743 = 0.145 1.650 = 0.089 1.604 %= 0.082 1.744 =+ 0.169 1.624 +.0.079
Spleen (g) 0467 + 0.048 0.430 = 0.067 0.439 = 0.042 0.369 £ 0.027%* 0.481 =+ 0.068 0461 £ 0.056
Adrenals (mg) 66.571 + 17.008 68.286 = 9.050  69.571 £ 7.743  56.714 £ 6.824 63429 + 5.682 61.571 + 5.912
Pituitary gland (mg) 14.56 + 146 1441 085 12.71 % 1.33 10.83 & 2.15** 1569 * 1.70 1247 + Q.70%*
Thymus (mg) 526.9 + 117.8 493.7 =685 472.1 =673 371.0 £ 54.0"  400.3 = 64.6 392.1 £ 56.6
Thyroids (mg) 15671 +£2.299 15.171 £ 2.835 15.843 £2.615 14.729 £ 3.000 15729 &+ 3461 13.586 + 1.504
Ovaries (mg) 85571 + 12,985 91.714 + 19.559 88.286 + 10.889 69.714 & 8.077 94571 £0.144  77.286 + 7.931**
Relative organ weight
Brain (g%) 0.924 + 0.083 0.963 £ 0.060 0.961 =+ 0.071 1.106 £ 0.072** 0.834 + 0.086 0.984 + 0.029%*
Lungs (g%) 0459 = 0.009 0.487 = 0.029 0481 + 0.022 0.526 + 0.026** 0.416 + 0.022 0.494 + 0.015**
Heart (g%) 0.369 = 0.025 0.391 # 0.034 0.387 % 0.024 0424 + 0.024*  0.339 £ 0.018 0.386 £ 0.032**
Liver (g%). 2.810 £ 0.185 2.971 £ 0.116 2.979 £+ 0.138 3.136 3 0.236** 2.717 £ 0.173 2.781 £0.102
Kidneys (g%) 0.790 = 0.059 0.846 = 0.056 0.829 + 0.023 0.979 £ 0.032** 0.713 = 0.021 0.847 + 0.041**
Spleen (g%) 0.217 = 0.018 0.207 £ 0.034 0.223 = 0.030 0.227 = 0.024 0.197 £ 0.024 0.240 £ 0.024**
Adrenals (mg%) 30.830 £ 6.257 33103 £3.935  34.921 + 3.557 34.716 £ 4.207 26.080 X 2.875  32.037 £ 2.730**
Pituitary gland (mg%) ‘ 6.790 £ 0.675 7.011 + 0.627 6.401 + 0.770 6.604 + 1.150 6481 + 1.113 6.500 + 0.500
Thymus (mg%) 244.801 =+ 49.342 239.991 £ 35.204 236.181 = 23.055 228.024 * 40.930 164.626 = 29.299 203.676 + 24.812*
Thyroids (mg%) 7.289 + 0.792 7.376 £ 1.458 7.949 + 1.210 8.991 * 1.726 6.406 + 1.035 7.069 + 0.718
Ovaries (mg%) 39.687 + 3.5617 44.269 + 7.908 44456 = 6.264 42,651 = 4.748 38.801 % 3.181  40.317 + 4.887

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 8  Histopathological findings in male rats treated orally with methacrylamide in twenty-eight-day repeated
dose toxicity test :

End of administration period End of recovery period
Ttem » ‘ Omg/kg 30mg/kg 100mg/kg 300mg/kg Omg/kg 300 mg/kg
No. of animals examined 7 7 7 7 7 7
Organ:Findings Grade
Lung: Cellular infiltration, neutrophil ++ 0 - ~ 2 0 0
Granuloma Total 0 - - 1 0 2
+ 0 - - 0 0 1
++ 0 - - 1 0 1
Accumulation, foam cell . + 0 - - 0 2 2
Trachea: Cellular infiltration, neutrophil, lamina propria
+ 0 - - 1 0 0
Liver:Granuloma + 1 - - 0 0 0
Kidney:Cellular infiltration, lymphocyte + 0 - - 0 1 0
Cast, hyaline + 0 - - 0 1 1
Cyst <+> 0 - - 0 0 1
Hyperplasia, tubular epithelium + 0 - - 0 1 1
Testis :Retention, step 19 spermatid, stage IX, X + 0 - - 0 0 1
Prostate: Cellular infiltration, lymphocyte, interstitium
+ 1 - - 2 1 1
Cerebellum . Swelling, axonal, cerebellar peduncle + 0 0 0 1 0 3
Sciatic nerve:Degeneration, nerve fiber Total 0 0 0 7 0 7
+ 0 0 0 7 0 4
+ 0 0 0 0 0 3
Pituitary gland ; Hyperplasia, tubular, pars nervosa  + 0 - - 1 0 0

Values are no. of animals with findings.
Grade :+=slight, ++=moderate change and <+>=detected.
-=blank value.

Table 9  Histopathological findings in female rats treated orally with methacrylamide in twenty-eight-day repeated
dose toxicity test

End of administration period . End of recovery period

Item ) Omg/kg 30mg/kg 100mg/kg 300mg/kg Omg/kg 300mg/kg
No. of animals examined 7 7 7 7 7 : 7

Organ:Findings Grade

Lung: Cellular infiltration, neutrophil 1 - - 0 0 0
Granuloma + 1 - - 0 0 0
Accumulation, foam cell + 0 - - 0 1 1
Esophagus:Granulation, muscular layer + 0 - - 1 0 0
Kidney: Cellular infiltration, lymphocyte + 2 - - 1 0 0
Dilatation, renal pelvis + 0 - - 0 0 1
Uterus:Cyst <> 0 - - Q 0 1
Cerebellum: Swelling, axonal, cerebellar peduncle + 0 0 0 2 0 5
Sciatic nerve:Degeneration, nerve fiber Total 0 0 0 7 0 7
+ 0 0 0 7 0 5
++ 0 0 0 0 0 2
Pituitary gland:Cyst : <+> 1 - - 0 0 1
Hyperplasia, tubular, pars nervosa + 1 - - 0 0 0

Values are no. of animals with findings.
Grade . +=slight, ++=moderate change and <+>=detected.
-=blank value.
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2-TF VEEER DME % FHv 518

Reverse Mutation Test of 2-Ethylbutyric acid in Bacteria

E2 )

2-T F VEEBEIC D\ T Salmonella typhimurium
TA100, TA1535, TA93, TA1537 38 & UFEscherichia
coliWP2 uvrAx iV 218 IREEFEBR T ER L7,

FRABROFERZ D L ITHRRABKTIE, SO mixEfF
T DT RTOERIZE000~ 313 pg/plate (AL 2) D5H
B%, XETHTAL00, TA1535, TAISHE L UFTA1537
135000 ~ 156 ug/plate (/A 2) D6, WP2 uvrAid
5000~ 313 pg/plate (AH2) D5 HM R FNFNEEL
7-.

2EORKEBEORER, SOmixDEEICLLT, »wFh
DERIZB VT & B (B st RED 2 L2 R T8
REZEIu = —HOBEMIRO oo/,

UEDERNS, 222 F VEBRITARBRRIIBWTE
BEEEES 2 () LHE L.

MBS LTHE

1. X hEit%

AT+ V=T KREB. N. Ames#3% L 0 198345
27 B \Z AZF U 7= Salmonella typhimurium TA98, TA100,
TA1535, TA1B37V8 L URFEAFEERFHFER REH

¢ X 1) 1985410 A 14 BIC AF L /2 Escherichia coli

WP2 uvrA? D5 EHRE A/, FA MEREERBRIC
TAFNVANVAEF Y F(DMSO: BBRILZER) £z, 0.2
mLYyORFTLTRSIATAR - 7 My FTRER
LB, BEEET-80 CUTIEBRFELZb DS
FR L. CRLEKRIET IV BERYE, RINERZSE,
JEZE R, FEAME LR &OBEEY T ZRICHN, £
A TWAI L #HER L.

2. FRIMNEKOBIEE

LRI 225 % =2~ M) L} 70 R (Oxoid
Nutrient Broth No.2, Unipath#t) ®&# % 10 mLEL,
INICHERRE L -ERER R C20 LEBREL
7o, 37°CTSHMRERE L%, BEF2HVCHE
BEZAEL, £EH1 X 109/mLUETHsI L%
FERR L7,

3. #wWEME v

2-TF VEEEE (T v MEE:01-91101, Fv VEER)
$RMUE)IE, ME99.2 %(RAME LT, K730.03%%E
B)DERHEERTH L. HBYHIERARTI TER, B

90

FTICRIF L7z,
BEDEREZ, BEOMVBUEHTEETH 5.
BRI EBL BT 5.

4. HERMEBROAH
DMSOZHWTHRBAEDOBE LA L 2%, BE
ETHEREICRBERRL, BLrCRRICERL.,

5. Bi&xdfRmE

BB E L LTTROD DAV, B RY
BEHE, o LOMEDREICHEEL, 80 CLUT

WHERFELZ O 2FHL.
AF-2 :2-(2-7 U NV)-3-(5-= hU-2-TYN)T )
VT 3R (CROe#isE TZ60)
NaN; @ 7 P1bF b o & (ks TE)
ENNG . N5 )V-N-= b u-N-= vav r77=oJ v
(Sigma Chemicat Co.)
CO-TI)TINT U ERNE
(Sigma Chemical Co.)
2-AA 12-T 3TV Tk (AEMIE )
NaN i3 FES A (BWKREREETE) I, 20Mix
DMSO L7z b 0% R L7,

9-AA

6. IEHhH LS9 mix DI
1) by TT7H—

TI/EAREERE LT, BEKkEHWT05 mM D-¥
FFV, L AF U VRAKBRTVERSR) E212
05mML-MNI 7 b7 7 VKBHE(KIBER) P REL
IhE A RBRER SRECEE L. BEKI100mL 0:
LT, BEREX (Bacto-Agar, Difcott)0.6 g, #Eib+
MY A0S gDEESTMEZ, AP VT TREL
TERIWER ST,
Iz CEML, #45°CITRERL .

2) B TN O—-IEXERER
92T 4T AMNE#R () Lo 5 VERTER) %
BAL, HHLA., 28, B#lLd7- b oMHIETE

DEBYTH 5B,
B~ 2T L - BkiE 02g
7 LUEE - —KIE 2g
Y UBEKEZ A T A 10g
VUB—TVvEZTL 192¢g
JKERIEF U o A 0.66g
FTha—2A 20g
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%X (OXOID Agar No.1) 15¢g
90 mm®D Y ¥ — 1/171‘5(?)7” D30 mL%EHLCEDT
ZbZ)

3) S9 mix
SO mix 1 mL&H7- 0 LT OB CTHREL, FAKET

HKFBICRE L7,
S9* 0.1mL
Bit< 2w ARk 8 ymol
w\EA )T A 33 umol
D-ZFNVa—R6Y VB 5 mol
B-NADPH 4 gmol
B-NADH ' 4 pmol
F bUTLA-Y VEEBREE (PH 74) 100 gmol
BERRIK HE

*EALLSH(Fua—<r@)EERAL:. ZDS9
X, 7TBBOBEOSDRT Yy NI T N VEY —
WELG-RY VT IR EHRES UCER LM
FEVER—PDIOX gE L LELEFETH 5.

7. BEBAE

REBRE TV A v Fa—T 3 VEETERBLE.

BE LRSI EBRWEBA® %201l mL, 01 MF
Uy b)) CEERET (pH 7.4) % 0.5 mL B X UHBRER
#01mLzZ, 37°CT200MREREL . S mix%
HEXELBEITE, 0.1 MF MUY LY YEREEED
R HIZSY mix#05 mLEBEI LA, LA rFas—
varv#, M ITH—2ol% EEOREEICINZE
ML, RPNV - AERFRERLICER L. ERE
L7z by 77 H—3EE L7, 37 CT43RFREEL
7z, '

EREMETHEVTEHZEOETRETEHEL, HBY
Bl s EROAEEL A, BRI Y EBYY
ORBOFELERLL., 7V— M EroBREEaD
——HEEEIu=—H vy — TRl L7z, FHEHER
BERBICO2EZIRO 7L — M 2ER LA, XRRIZE
AR &30 7LV - 2FEAL, BHELHETS
ToH2EERL. o, BRYEBRONDDICER
SRYWE (B BLUEERBOBESTEYEZ AV
T, WERWER L AROBRIELT ) MEELRIT 2.

8. HEABROHTEHR®E

WERPORBERT, SO mxOEEIILT, B
BMEREOEIMICL b 2> TEREEa 0= —H(F
WE) HeE (R s BBED 2L EiciEimL, &5
ZOEMIBHRESED bNDHEIT, SHERYE L
EERBEHEZETS (BH) LHELL. tcj:s, HBERD
HE W IFETEN TRV R r o 72,

BRBLUER

1. FEAR
FiEHER% Salmonella typhimurium TA100, TA1535,

TA98, TA1537 3B & UF Escherichia coli WP2 uvrA% B
T, 5000, 1250, 313, 78.1, 19.5, 4.883% & U1.22 ug/
plate D7THETEMR L/2HER, SO mixDEEILL LT,
WFNOBERICBWTHIERERID = —BOWIMEHA
DENLEhot., F, S9 mixdtFE T TiXTAL00,
TA1535, TA983 & UNTA1537 %5000 pg/plate THE %
BRD SNz, o THARKBRTI, S mixFEHETD
TRCTOERRIT5000, 2500, 1250, 625, 313 ug/plate
D5EE%, £FTHTAL, TA1535, TA9S, TA1537
135000, 2500, 1250, 625, 313, 156 ug/plate D6 E,
WP2 uvrAX5000, 2500, 1250, 625, 313 ug/plate d5
Fﬁi%%h%h RE L7,

2. XHEE

REBEOER Y Table 1, 2SR L72. ARE% 20 EE
L7-RER, SOmixDEEIZLLT, WTFLOBERKES
wf%kﬁuﬂ%ﬁ%ﬁwzﬁut%Tiﬁﬁfinﬂ
S —BoEIMIED b or. T2, S9 mixIkfF
T TIX TA100, TA1535 TA98 3 X U'TA1537 ? 5000
pg/plate THLE DR b,

B, SOmixFEEXEEFETEB L URFETIZBWTHER
BOSEERCHFRLERER o= -, SEKO
EHNEBOBRRERID KL LEL T, HorI2
ez TEmL, BEOBELRL.

UEDERDPS, -2 F VEBREIAKKBRICBVWTE
BEMErFS V() LHE L.

B, BUfEMTHLEEETT VY, BEEY, 4V
FERIFAIBLUEEHA VT IANL, WERLM
BrHAVWAIEREZESRBTCEEOKERIFESRLTY
5.

ZENE

1) D. M. Maron and B. N. Ames, Mutation Research,
113, 173(1983).

2) M.H.L.Greenand W.]J. Mur1e1 Mutation Research,
38,3(1976).

3) AEEEE, "HEDTRCALIEERERRT -4
£ V- 74—, BEFE, 1991, pp.70-71,
pp.84-85, pp.234-235, pp.324-325.
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Table 1 Mutagenicity of 2-ethylbutyric acid in reverse mutation test (I) in bacteria
With (+) or Test Suf)s tance Number of revertants (number of colonies / plate)
Without (-) Concentration Base-pair change type ° Frameshift type
59 mix (ug/plate) TA100 TA1535 WP2 uvrA TA% TA1537
116 ) 13 24 15 10
0 124 ( 126) 18 ( 14) 35 ( 29) 18 ( 16) 9 ( 10
138 (1) 10 (= 4 27 (£ 6) 15 (£ 2 10 & 1
106 _ 8 37 15 15
313 118 ( 116) 12 (9 39 ( 39) 18 ( 16) . 13 ( 14)
125 (* 10) 8 (£ 2 4 (* 2 15 (= 2 13 = 1
129 12 3% 15 14
625 129 (.129) 7( 9 25 ( 34) 18 ( 16) 15 ( 13)
SO mix 128 (= 1) 9 (= 3 2 9 6 (= 2) 1 = 2
-) ‘ 107 11 29 14 17
1250 141 ( 120) 11 (10 47 (37 13 ( 14) 13 ( 16)
112 (% 18) 8 (£ 2) M (= 9 16 (= 2) 17 (£ 2)
116 9 36 18 13
2500 100 ( 114) 11 (10 33 ( 35) 18 (17 19 ( 16)
125 (% 13) 9 * 1 36 (£ 2) 16 (= 1) 15 (= 3)
101 7 28 13 11
5000 9% ( 94 5 (.7 38 ( 35 12 ( 14) 13 ( 12)
87 (£ 7 8 (£ 2 38 (+ 6) 18 (= 3) 12 1
111 10 36 29 19
0 118 ( 112) 10 ( 11 29 ( 33 2 ( 23 19 (19
108 (+ 5) 12 (= 1 35 (£ 4) 18 (= 6) 19 (= 0)
123 8 27 18
156 124 ( 122) 13 (10 29 ( 25 21 (20
120 (£ 2) 9 (x 3) 20 (+ 5) 22 (= 2)
118 15 41 31 22
313 124 ( 116) 10 ( 13) 29 ( 37 26 ( 26) 27 ( 24)
106 (= 9) 4 (= 3) 2 = 7 21 (= 5) 24 (£ 3)
59 mi 103 13 39 23 23
9(“"" 625 118 ( 114) 12 (12 3% (39 23 ( 25) 26 ( 25)
+) 122 (x 10) 10 (& 2) 3 (£ 4) 28 (£ 3) % (+ 2)
113 8 46 33 17
1250 103 ( 111) 11 ( 10) 41 ( 38) 26 ( 29 17 (171
16 (= 7) 10 = 2) 28 (£ 9) 27 (£ 4) 18 (= 1)
102 11 32 30 18
2500 . 126 ( 116) 9 ( 10 26 (30 23.( 24) 26 ( 21)
120 (% 12) 9 (* 1) 32 (£ 3) 20 (£ 5 18 (+ 5)
100* 8* 28 21* 18*
5000 108* ( 105) & ( 7 38 (30 26 ( 23) 22% (17)
108* (+ 5) 6* (+ 1) 23 (+ 8) 21* (+ 3) 12* (£ 5)
Name AF-2 NaN, ENNG AF-2 9-AA
Positve .
control Coa‘;ﬁ:go“ 0.01 05 2 0.1 80
S9 mix N ¢ 618 46 973 697 443
) umber o 603 ( 608) 518 ( 486) 954 ( 964) 666 ( 682) 278 ( 329)
revertants 603 (= 9) 495 (& 37) 96 (+ 10) 682 (x 16) 267 (% 99)
Name 2-AA 2-AA 2-AA 2-AA 2-AA
Positve .
control Co(’;;iﬁigon 1 2 10 05 2
S9 mix N 1600 313 1080 459 205
«® umber of 1562 (1512) 241 ( 264) 1140 (1173) 582 ( 488) 187 ( 203)
revertants 1374 (121 239 (+ 42) 1299 (£113) 422 (+ 84) 217 (£ 15)
AF-2:2-(2-furyl)-3- (5-nitro-2-furyl) acrylamide, NaN,:sodium azide (Mean)
ENNG : N-ethyl-N"nitro- N-nitrosoguanidine, 9-AA :9-aminoacridine hydrochloride (£8D.)
2-AA2-aminoanthracene
*:Microbial toxicity was observed.
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Table 2 Mutagenicity of 2-ethylbutyric acid in reverse mutation test (II) in bacteria

With (+) or Test Substance Number of revertants (number of colonies / plate)
Without (<) Concentration Base-pair change type Frameshift type
S9 mix (ug/plate) TAI00 TA1535 WP2 uvrA TA98 TA1537
97 11 40 18 9
0 106 ( 101) 13 ( 13) 37 ( 37 19 ( 18) 12 ( 10)
100 (= 5) 15 (& 2) 34 (= 3) 17 (& 1) 9 (£ 2
97 16 34 20 12
313 94 ( 102) 15 ( 14) 40 ( 39 19 ( 20) 7 ( 10)
114 (£ 11) 11 (= 3 43 (* 5) 21 = D 1 ( 3)
103 15 38 19 10
625 112 ( 107) 1 (1) 39 ( 41 20 (19 10 (10
SO mix 107 (& 5) 8§ (+ 4 45 (= 4) 17 (2 10 (= 0
=) 114 10 44 19 9
1250 104 ( 104) 14 ( 14) 39 ( 43) 19 ( 20 10 (10
95 (% 10) 17 (£ 4) 45 (£ 3) 2 (+ 2) 12 (= 2)
103 ' 12 41 18 9
2500 ‘102 ( 114) 16 ( 13) 33 ( 3% 21 ( 19) 10 ( 10)
137 (% 20) 12 (£ 2) 30 (£ 6) 17 (& 2) 1 & 1
100 14 41 18 8
5000 95 ( 10D 11 ( 13) 28 ( 33) 18 ( 20 1 (10
108 (= 7 15 (= 2) 30 7 23 (= 3) 1 & 2
111 12 42 27 15
0 97 ( 104) 8 ( 11) 45 ( 44) 22 ( 24) 19 ( 17)
04 £ 7 14 (+ 3) 45 (£ 2) 23 (£ 3) 17 (£ 2)
28 16 26 20
156 112 ( 107) 12 ( 14) 31 ( 28) 20 (19
110 (£ 8) 15 (£ 2) 28 (+ 3) 17 (= 2)
97 16 36 29 16
313 115 ( 106) 13 ( 13) 36 ( 39 30 (30 16 ( 16)
106 (= 9) 11 (= 3) 46 (£ 6) 32 (= 2) 17 (= 1)
Somi 100 12 45 32 14
(“)“X 625 105 ( 102) 1% ( 14) 44 ( 43) 26 ( 29) 14 ( 16)
+ 102 (£ 3) 15 (& 2 39 (£ 3) 29 (= 3) 20 (£ 3)
106 14 38 32 13
1250 112 ( 107) 15 ( 15) 42 ( 41) 22 ( 28) 12 ( 14)
104 (+ 4) 17 (= 2) 42 (= 2) 30 (£ 5 16 (£ 2)
107 11 37 26 12
2500 97 ( 104) 14 ( 12) 37 ( 39 31 (27 12 ( 14)
109 (= 6 11 (= 2) 443 = 3 25 (£ 3) 18 (£ 3)°
113* o* 41 22¢ 13*
5000 93* ( 104) 6 ( 7 40 ( 42) 28* ( 26) 13* ( 14)
106* (+ 10) 6* (£ 2) 46 (£ 3) 27 (£ 3) 15* (= 1)
Name - AF-2 NaN, ENNG AF-2 9-AA
Positve . i
C trat
control Oa;’;ﬂ:e‘)on 0.01 05 2 0.1 80
S9 mix ber of 585 488 892 537 309
& Number o 545 ( 554) 493 ( 503) 880 ( 916) 480 ( 494) 312 ( 319)
revertants 533 ( 27) 527 (% 21) 975 ( 52) 465 (£ 38) 336 (% 15)
Name 2-AA 2-AA 2-AA 2-AA 2-AA
Positve :
trat
control C"ane/’;lze;m 1 2 10 05 2
S9 mix ber of 1362 267 1230 432 197
® Number o 1242 (1276) 274 ( 256) 1217 (1224) 440 ( 425) 186 ( 182)
revertants 1223 (% 75) 228 (+ 25) 1225 (£ 7) 403 (% 19) 163 (% 17)
AF-2:2- (2-furyl) -3- (5-nitro-2-furyl) acrylamide, NaN;:sodium azide (Mean)
ENNG  N-ethyl-N"nitro-N-nitrosoguanidine, 9-AA :9-aminoacridine hydrochloride (£S.D.)

2-AA:2-aminoanthracene

*:Microbial toxicity was ocbserved.
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In Vitro Chromosomal Aberration Test
of 2-Ethylbutyric acid in Cultured Chinese Hamster Cells

By

2-TF VERER OB BT R ITTHREZENEE
DWT, Frf=—X - NARXY —EEEMI (CHL/IU)
AVTHRBERERREZER L. '

MpEENHIRBROBREE D LiIC, EHELEED
S9 mixFEET, FEFET TI600 pg/mLEREREL L
T, A2 TLEBERHRE L. ERLEEO 24 EEML
BT, 1600 pg/mLEREREL LT, AE400TLE
ErEELL.

HAEEUEEDSY mixFETBELUFEFETOWT
NOMBEIZBNTDH, REAOHERE CHEHERE
OHBBEEILS BRFBETH o7z, T/ EHNEED 245
BB D 1200, 1600 pg/mLICBWT, READOEER
EMEOLBEEEIZFNENILTO, 740 % ThHolz. &
FOBE2AREARICBWT, BHREERO LEEE
I35 %KRMTH o 7.

DEDFKRLY, REBREHT CHEH2-ZFIVERERIZ,
SEEBRELHRTL (B LERL.

MR B LUFHE

1. fERAL /=R

KEARBEHRD 5> ATF (19994E8 H, AFHE 14N,
BRI L2Fr A 2—X - NAAF—HiERD
CHL/IUMIfE %, FERBMACSRLIATHEBRICE V.

2. BEHAOREN

BRI, LR nE (GIBCO BRL, v
%5 :1019033) % 10 vol% i L 7z 4 — 7V MEM (H 7k
BUER) B & A\ 7.

3. BEERG

2 X 1048 CHL/IU ML %, in%«as mL & A7z
74 v 2 (86 cm, Becton Dickinson and Company)
ICHEE, 37°COCO, M v Far—5—(5%CO,) ATH
ELL. v

ERRALEE I, MABESHBICS) mixFAET B
JUEFETCORMMNEL, MERTEIELEER
TELICISEMESE L. T/ EEnEEcil, M
BRESHEWCERWE A, 24REMEL 7.

4. #HERME
2-TF VESEE (T v FEE 0191101, Fv VE(ER)

R, ME.2 %(CRFME LT, KH30.03%%EE
BH)OEGBRETH L. BRYEIFEHRE TR, B
BricRE L7,

WEWERAIL, BEOBVREHTRETH .
EbHFI LB L RUST 5.

5. WRMEEROHE
BRWEREL, ARARLL BHRIEY X F LR

VARF T F(BRAZE®R, oy FFF:010G1456,

104G1307, 108G2036) & v /. BEEZBREICEBRL T

CREERRL, DOWTERZBETRAFRL THED

BEOWEYMERNIEEEEE L. BBy EREWRIE,
TRTOBERICB W THEIBED0.5 vol%iZ 5 X 5120
z 7.

6. FHARISEMRIEER

BB AEREARIAV 2B EONBRE 2 IRE T
572, WEE ORI RITTEME P B
B E o CHL/TUAMAS 169 2 S5 H0HI/E A &, MBS
HELTACCEROMEZERL, BESEEIIN TS
EE&EdoTEEE L.
 EORER, 2-TF VEEBROKI50 % OFERH 2R T
MEE, EFHRICB W THREEEL0 %EEER
T2REHAERRNIVER Lz 2, ERFELEE
D SY mixFAET B L UFHEHET TV b 1002 ug/mL
THholr, FlERMEED24ERMBIZBITEH50
% DHEFEIH Z R T ULEE X 1272 pg/mLTH - 7= (Fig.
1.

7. EBEOBTE

MBI RROBR LY, ARELEEDSI
mixFET, FHFETTLO00 pg/mL 2 HEEEL LT,
A2 TLEERZRE L. EFAEERDOUBELET
(&, 1600 pg/mLEBEBEL LT, AE400TLLESR
wRELI.

B E LT, SRENEEDS) mixFET T
~yVla¥ Ly (R TER, O h*v.GGOl)@
BEEZ 20 pg/ml, SO mixFEHEETTIX, ¥4 FvA4 Y
Y CRAIRBIER, T v &S 283AIG) DiEE%0.1
ug/mL, EFMBETIR, v4 ML YU CURAEE
T, T FEF:286AIH) DILE % 0.03 g/mLICE
‘L
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120
-o- treated for 6 hr without S9 mix

100 4 -4 treated for 6 hr with S9 mix
= -#- treated for 24 hr without 89 mix
S 80,
°
& 60
Ky
3
S 40
=
(&)

20
Om - ?
0 1000 2000 3000 4000

Concentration (ug/mL)

Fig. 1 Growth inhibition of CHL/IU cells treated with
2-ethylbutyric acid

8. FBMMERESE ]

EERT ORI, IVt 3 FeEnERy
0.1 pg/mLIZ7%2 % & IZHEERICMA /2. FEAEERD
PEBLIZBIEITE o TiTo 2. X514 FERIZLT1 v
DAl O R2BAEE L7, EELAEERT, 3vol%F 4
YR T05HEE L7,

9. ZaEHH :

TERLIZATA FRERDS L, 1MOT4 v rarb
BoNAXTS FEUBEERFPLLZVEHIZT—F
ELAIRETHIT Lz, GBfositit, HRREELE
FEs - WL RERS B & (MMS)VIT X 5 77888
EOWTIT, EEEED L W ITRBSEE O, %
B EOMEREBICEyy TOFE L EHEHR
(polyploid) DB OWTEE L. Fv v FIIEEE
BEEDLerol ¥/, BERES L UEEEMER
oW TIT 1B 2008 0B PR & 54 Lz, 7272
L, EfALERTE 24 B ALE 0 1600 pg/mL T, MilesE
WD, —HFDT L~ DERIZOWTIFS0HEE
OB PHMEAEONT, EEPLBA L.

10. ECSREAE

BB X U RE SR ELEEICOWT O
WERE, BELERE BEEF0BELY, BE
HERRROICOWTER L, FHOEZTHEARCEA
L7z, BBRWHEORBREEFREICOVWTOHER,
BELIDHEEEIE, REEREEFTHMBO
SHEHW R B, 5 %LLE10 %R E G, 10
U LEHHEE L.

1. EfIEREROAIE

S ERIEHE L F— 0% ¥ 7V IC BT 5 BRI
BRTE L7, BAVEEEHCRIBE L 2RIl O —H 2 3RALL,
MmEREH R TR 2 BT L.
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BRBLUEE

SR LB T & B el AT DR R % Table 1127
L7z, 2-TF VEEER % 1N 2 T SO mix AT B X USEF
ETCORMNEBL-ER, WTFhoLBRIIEWTY
LEfROBERE B L UCEREMROFEERIIED S
Nehois.

EFRMEEIC L B EEH5TO#KRE % Table 2ICR L
To. 2-TF OVEAERHINA T4 BRRERLE L 2ok 8,
1200, 1600 pg/mL CHREBEOBEZEMBEOLBEAE
X ZENENIT0, 740 % THo 7. EEEHEDHIRE
B ToMBLEHTS BRMTH 7.

2B, NBERBES L CLERTEOMBMAERD
pHZBPE L& 25, EFAEE 24 B ELED 1200,
1600 pg/mLIZ BV 5 A E O pHIZ6.6~71TH -
o, koT, REAMEREFRR, MRAEEODH
BTRERT2I0TERL, BBRWEOLRBAEES
BHICERTADIOTHALEZ LN,

DPEDRERDP G, 2-TF VEEBRIIRRBEETICBW
T, RBEEELFRTH R L.

2B, EULEWTH HKEERE, BB & OCHLEND,
VTN D ERLEE TREOERIRE SN T2,

Sk

1) BARBERFRZS - WLBWRRIBRE, 1t
FYMEC L AREHEET FIR,” BAEE,
I, 1988, pp.16-37.

2) HRXBRERESE, "REBEERBRT-IE (U
19984E/RD,” v - T4 - ¥—, B, 1999.
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Table 1 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2-ethylbutyric acid with and without

59 mix

Concentration Timeof - Cell Number ~ Number of structural Number. of - Judgement®

Group S0 mix exposure growth of cells aberrations cells Vif'lth Number polyploid' g

index aberrations  of gaps (€7
(ug/ml) B % T e b cse frg ol (%) SA  NA
Solvent?® 0 - 6-18 100 200 3 0 0 0 0 3 3(19 0 0.0 - -
Test 200 - 6-18 125 200 11 0 0 2 2010 0 0.0 - -
Substance 400 - 6-18 117 200 1 01 0 0 2 2010 0 0.0 - -
800 - 6-18 91 200 1 01 0 0 2 2(1L0) 0 0.0 - -
1600 A - 6-18 54 200 2 1.0 0 0 3 2010 0 0.5 - -
MMC S0l - 6-18 62 2000 51 33 0 0 0 84 66(33.0) 0 0.5 + -
Solvent 0 + 6-18 100 200 0 0 2 0 0 2 2010 0 0.0 - -
Test Substance 200 + 6-18 84 200 0 0 0 0 0 0 0(00) 0 0.0 - -
400 + 6-18 93 200 0 0.1 0 O 1 1(05) 0 0.0 - -
800 + 618 8 200 0 0 1 0 0 1 1(05 0 1.0 - -
1600 A + 6-18 0 TOXIC )

BP 20 + 6-18 68 200 25 1056 1 0 0 131 116(58.0) 0 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, csechromosome exchange (dicentric and ring),
frg:fragment, SA structural aberration, NA :numerical aberration, MMC : mitomycin C (positive control), BP:benzo [ a] pyrene (positive
control)

a) Dimethyl sulfoxide was used as solvent.
b) Two hundred cells were analyzed in each group except 1600 xg/mL with S9 mix.
¢) Judgement was done on the basis of criteria of Ishidate et al. (1987).

A The color of the medium was changed yellow and it indicated that pH of the medium became low.

Table 2 Chromosomal analysis of Chinese hamster cells (CHL/IU) treated with 2-ethylbutyric acid without S9 mix

Concentration Timeof  Cell Number Number of structural Numbe? of . Judgement?
exposure growth berrati cells with Number polyploid® Judgen
Group . of cells aberrations §
(ug/mL) index vzed aberrations  of gaps %) —_—
m nalyze
HE @) @ T o cte csb cse frg ol (%) SA  NA
Solvent? 0 24 100 200 1 0 1 0 0 2 2( 1.0) 0 0.0 - -
Test Substance 400 24 2 200 1 0 0 0 0 11 11( 5.5) 2 0.0 + -
800 24 83 200 0 0 1 0 0 11 10( 5.0) 2 1.0 * -
1200 24 62 200 33 0 2 0 0 35 34(17.0) 1 0.5 + -
1600 A 24 2 100 72 2 0 0 0 74 74(74.0) 4 0.0 + -
MMC 0.03 24 79 200 37 19 5 0 0 6l 59(29.5) 2 0.0 + -

Abbreviations; ctb:chromatid break, cte:chromatid exchange, csh: chromosome break, cse . chromosome exchange (dicentric and ring),
frg fragment, SAstructural aberration, NA :numerical aberration, MMC :mitomycin C (positive control)

a) Dimethyl sulfoxide was psed as solvent.
b) Two hundred cells were analyzed in each group except 1600 pg/mL.
¢) Judgement was done on the basis of criteria of Ishidate et al. (1987).

A The color of the medium was changed yellow and it indicated that pH of the medium became low.
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Combined Repeat Dose and Reproductive/Developmental Toxicity Screening Test
of 2-Ethylbutyric acid by Oral Administration in Rats

B2

2-TFOVEERRIL, PUEBEO/NVTOEEOERIEY
BLLTHLNTVAERRTHS. KPWEOREMRF
BOEREEBL 12012, 2-TF VESEEO (RANE, 2—
Vi), 10, 508 X U250 mg/kg # 10581 D Sprague-
Dawley RMEHES v b (ZI13E/8) 1, KEERTZ2EAH» S
BRI OB LT, BIZ42HE, KB LT
BRPMZ2ECOMBLEI T, RELASHHR L 2o
M EIR2C B LB E T, ThANMAKRS L TE
B, MBI T 5 RIERSEEE L UEER
M ERE L, F/2, HEREETI40 T CHEEL

THBEL, HERICHTZ2EEORE LA BRIIDT

DEHICEHSING,

1. RS Hn

MidE & D IR ERSICEET 5, BB & UHGE
IR oz d oz,

e & % 12250 me/kg S BICBVT, BE5BR—AY
DI 1B DICFRD b 72ABic, HHHITHRS R
AL 77— IREBORFIRBDO N o7z, T, KE

CHAINE & BRSO B OB IR b Do 7.

WEHE & B 12250 mg/kg S ERIC BV TR L AT %
BN L7228, S B SEAAS C RS R SRR
BEEZLNARERIROON D o7, FOMOBE
DT B L OIREMBEEMART R D BY TR S 0%
MITd ool

MAEERETIE, 50 mg/kgl EDRGEOEIZE N
THMBREABE M L, 250 mg/ke#k5HICBNT
MNREASA L7278, BT TR 5083 R
B SN horz, MEECFRERAIC OV TE, i
& ITHBMERSORNIRO N o,

2. SERAFEM

BRSO ERSOEHIRD o NT, 2fHR
BL7. $7-, SHBCLHESOELIRDLN2 o
7=

WM ESRSHEOMTRPBEINBERLERTH Y,

HERICOFBRYERGOZHIEDONEP o T

7z, BHIREAE, BRE, FRE, EEEBIUSNE
Lot HEFTCORB I URBBOEFRICOKRSDE
BiIROON Loz, LHL, 50 mg/kgl LS
BiiBnT, PuAICERZ LD sTHPRiEZRE T
BITHORM, B5VEDMOBEL > I FRBEF D

Fobhi., E512, 250 mg/kegtk SEHTIIHESRE
WAL, ERBERB I UBRERENEILL, Z0h0D
2, HE4ARBICBITAEFRESBA LA, WHEOES
LRI BT AR S NCHERDLHOEEEIC
FESOEMIROLNT, HEROKEICLHSOE
MIRD LWL ol BEEFLRTHERIRDS
Nah oz,
DEoRBRFA P S, ARBEGETICBITS2-25)V
BB O MEER WHE, RAMESGEICEL TR, TR
10 mg/kg/day TH 0, METi250 mg/kg/day & HEZE SN
7o, ERESRAMEEICE LT, HETIX250 mg/kg/day T
H0, BTE10 mg/kg/day b EEE S, HEIRTIZH0
mg/kg/day TH 5 LHEES NI, .

FiE

1. #EsmE
AREBICERAL-2-2FVEEB(2y ES0L-
91101, #LEE:99.2 %, AFiHL LTK50.03 %%EFT
BEAEHOWE) I, F v VBAWEER) H SRS
S b DT, AFBRISEREL:. BBRWEORS
BRI oZEEL, BRAUBED Tz RETTES T A
N R = 4% (WA

TEMRARIE, WERWE R LTI — vl (¥ES com
oil, +HJF4FRZMLot, No. VOF1299) IZ¥EEL, W
TNOBLIIHENTH 1EOKRSHEH72 mL/ ke T2
HEIEENE L. BEFEOREEIIOWT
X, %, ENEETICBTA3HEMORER AL
TWAHDT, LAMICIEM EOEE TR, FHERT
HOWIZERB L7z, #58EFICEITNIERYEDOE
BIEHHERIIB W THER L.

2. FEEMBLIURTRE

HECIE, ARF ¥ —NX - YN—RERFAT £~
¥ — B O Sprague-Dawley & (Crj: CD(SD)IGS, SPF)
v b ERFERAL. EEYE7THEBTHAL, AWE
6HME, BMELEMAERTHEL, FOMER IR
REPEZEL CEErROonNhro-8E, 3612
BEFHEAT L. SO, B —BREZHESEL, ¥
BN A EET A & L DI B L. Mk
LSBT R CRERNE L, RENFLE A
B X BT L7, MERICoWTiE, AWRTH
PORSTE T CHAEEEEMEL, BHAMICHENZ
EIR LTV A8 & BIR L TR IZAW A,
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ZET, EEERE2 +1°C, EEEEL~65 %,
WK E B 15 /R, B I12EE (7~19B 54T 102
NENEHENT-HAEET, SBESHEKR 7 —VICER
AL, EEEHE (CE-2, BAZ L7H) B LUk
A GkEA, BEHAGEREK ZEHECENSECHE
L7-. ER1I8H (Ekd 23 FREEE=MAE0A) L
BOBEWE, Sy VETISRAF v s HERES—VIZIL
AL, BESHEBEOBE=28) F THEAAVTHEHF v
7 (ALPHA-dri, 10¥6R) #ikE & LB LTHFTL
AN

3. BEROHRESLIVERERE :
BRI BIF BHG0E, RRBRICELEERL 2T
MRBOBRICESHWTHRE L. Thbh, KHRL
FRHED 7 v M EBHMELSLIZ, 2-2F VEBRE I —
YHICEMBLT, 0, 250, 500% 531000 mg/kg % 2
CEREARORS L, O, —HRETHGLTERE
R, BER, ROBRER~N/-%, ERESRBICES
LTZDORBICHKRL, BEEEZREL . TOER,
1000 mg/kg %512 & Y &5 MBI AR EFH PRI L,
FEHINE & BTG S 7z, F DORITHESFR
HoNBE LRy, HREFEZRLED1IFIZHE
REBIZEo72. E510, EBOREHRSHICIIFEH
JEDREATRD b, MEDFHEESHML, o
JEAIEAR L CTHOBREENS ML . TnoDKERE
LU, RRBRTIEIHEHEISSICERL, WC3E
I, B I UWIE & vo EENEFTmA LS
EEENT AL, 1000 mg/kgld, WitZ2BX 54TH
BRSNS, —F, 250 mg/kgB & UF 500 mg/kg #%
BB, WIREBILES o772 b DOMFEEE LD
L, B X fHRELONINERFED b7, £
7z, FRUREE & B 2 b o T M I3 R E L 0 B IE
FREB LN, S5, BREBRBOEES v Mic2-T
FOVEERE % 150 me/kg RIER ST 5 &, BEHO—ED
MR EE R R LU TCHEED 5 VITFBICEL Z EPBmES T
TwaZ ehbY, ARRBRCBT2EAEICE, FRA
BiCBW T2 BB OEFHHER S 172250 mg/ke T RE
L, MTFAKRSTRLT, HHEEIE50 mg/ke%, &
BiciX10mg/kg kT H L L7

4. BIEHSLURE
1) —RCREEE

ML S, 2FlCOTER, BEMRIC—KIKEZ
BEL, ERPERLBEE, EPr2BEF RS
NW2VETRZRE, EROBHL T2 H, Wik
BB BSELHERL:. REAICOVWTEIRAREE
Pl L CEM L.

2) H%E

MEOEFICOWTEEZEIZE L. WX, BT
BE1(IRS5EEH), 7, 14, 21, 28, 35, 2HB XU
BE R 24TV, BT, XBREERTHITRES],
7, 14, 21BIC, REMDHZIE, IR0, 7, 14, 20HIT,

76

GBI EO, ARBLUREBITo%2. SHLE
HoBli3, FIE26 HAYBOHKREICEELA. I
hoos b, HE21HOMIZIOVTIX, REFHERS
TV VEIIC OV TOAHE L 72O TFEOI SR
LBAL L7z,

3) EE=E

WHEDEFIZOWTHREL~2, 7T~8BXTF14~15H
ICHEEERRELL. chbofic, BTIERES 14~
15, 29~30, 35~363 L 41 ~42H 2, HETIEIRKO
~1, 7~8, 14~15B L U20~21B %6 FXHHRED
WE3I~4BICbEZELA.

4) EFH

MO OWTHESMTE T TOBREBICF ERE, X
REZFO I CHRH2EE L. BAATEROMBESE
o EHEL, BEHoOREBEZEZCERHO
¥4 7%, ABEM, 4BLUS5EEAEL S FICAREERR
BB L, BRERRBERNSEC LB OEEE:
BECER L. £, BOLICTEHRBELREBHRVE
FEOREH» L RAREFEH F TOBRDOTY) KD
A

5) XE

MEMEE B IC2BETEERGRS150) D 12BEH» 5
B2HDTTHIT, 2BMEREL LTRBEHNOKEE
LITEHRBES Y. REHEHE, B8, BAA7
POEF, DEVIIEROFELZHERALL. b0
LOWT NP FER SN/ MEWIX, FOHZEIROR
CRELTH, OHEL, ECEE L. REERED
5, ZFEIOVWIREE ((XRESYH/ZEESWE) X
100, %) %Ko, UREBCFECEREOEI EINL
MeE SRS L LCRRE (ZHREBYE/XREY
)X 100, %) #EH L. /2, ABEHEBEE»LRE
ERAB I TOHEB LUFoRICER L-EEHORE
bRz, :

6) SE-HEHER

ZEXL, RBLZME, 25% BASHEETHE
Sz, FWORERIZ, HIR2I B0 EPHERE SN
53T, FIR5B%BEL LTERTY, 11BE T
SDEAET LBV TZOR2WB0R & Lz, &
HREE R BHEETEA I >WTIE, BEOHELI
BHICEBEL, EEEENTE L Lo FIlow T,
SHEBO—BFIREB L UERORErOREDFEY
HEF L7, FIR2SHMYUE £ CUABRAHERILE W
BB BEEHRL, FECEREDORD NP o724l
FARFLHELE.

Sk TR L 72 2B 0w CIEREA R (IR0 B ~ %
BHOBE) 2 EE L, HEE (ERHBEMEK/ ZKE
WE)X 100, %) #ZBICOWTRD. /-, BEL
B20EH, WEREZEEL, WESBOHRIIBY
THA LN EREE L UHHREERED O ERE ((F
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RE/IFREAE) K 100, %) 2EH L.,

HWaERE, MEOHI, MHERICERE(EFRE+IET
B) RN, ok ((ERE/EFRES)X 100, %), £
EHEE ((HEARE/BERER)X 100, %) BLUH
AR ((HEARE/ERB)X 100, %) 2&E L. £
FREODVWTRAESHORFELBE L. BH(HF
1E)20WB40 I CTEI-BRIRELZEEL, £
RSB T MHERICHEZ2 CHERDLIBDOEFE ((H
BT4HDOERK/HEOH DERE)X 100, %) #EHL
2. EFERBIZOWTE, BEOBLIUT4H TENOKRE
PRAEL, BEITEICHERNOFEHELZERTHELED
KIEEOBIU4HICBIT AL ((HEOHAHWIZ4H
e RE/EE 0D 5V IZ4 BEARE) X 100) 2&H L
7=.

7) #&
(1) #

BE4A2BICHEETREIBL, F018~24BEEEIC N>
MV EF =)V B U ARREET CREEBAREIRD S B
BERE LTy VBTSN YAk B TIE 2 HREL
L, 7o e r Y UEEB L EERS PO RT SR
FVEREIEICHW .. RWT, IR AEIRS o His
E& L LCEDTA3K 2 W CiRMLL, oMok
AW, 3610, EHBERERY SHEEH & L
TANY Y EBWCRM L, MEELEREICH .
i, BROETHRICRLBILSEME L, FE - AR
OHBBEELT-72. T/, @flicownT, B, TERE,
FEE, FEHREZECLE, FRE, OR, M XE,
REX, W, B, iR, B, 2%, 8§, TT8E%,
=k, O, EW, &%, BN, BB, TV VovE,
JRTERE Y o e, ABfiE, KBRERE, BH, BRI
BV IRREDE, BRERTSURE, WEMZRERRL, N,
O, BORR, FRER, BEE, MR, BUE, BEB L UWEE
TROEEZHE L CHMEEXEL L. JRNL-E
EBLIUHBOY B, BRLLTICKBELERRZTT V&
(BEIRAEZ0.1 M) VEERE 10 %R V=) VB EE
HAICEZEL, #0301 MY YEEEE10 %A~
VEBBRICEE L TREFEL. BN, EEncoIMY >
BARE 10 %RV VEREAEAL T LERE - RE
L7-.

(2) B

RS ERBEEL CER L. RELASBLEZ
Doz oW TIFEE2S AL FI, T2, S8l
TEEEE4RCHEERRGL, WTRbBEERB18~
U BIZARY PSSV EY = F M) T ARERT THE
LRI, ROBFESERIAL, HE - #HBOoR
REIREITo /. T/, £FIIOWTH, TEE, FHE,
FRFAEY ST B, PIRE, OE B, RE JEX
i, BhE, Mk, BE %, 8, +Z#E =B,
Mg, B8, &5, EiE, B THEY VH, BEE
) UoNE, REMEE, KRBREHR, R, 7E, BBLIU
WA EEHIL, B, OR, W, B OB RS
JUBRBOEE# e L THNEEZEH L. FEIC

DWTRERBAML, A LHOIIEICDOWTIHE
REMET CHEERR 2 A%, wWTnb01MY
CVEERBEL0 %RV VBWICEE L TRELL. B
RHE L ERRIC0L MY YRR 10 %RV VIEHR &
BEABERITo 7.
(38) HER
RCRERRBELHTICEBL, 0.1MY VEREHL0
%ARNTY VBRICEELTRELL:. £FRILH%
BE4AHIC L —FVRACL VBB SEEHRL, BFD
BFOONTBELR0IMY VEREEI0 %RV Y VI
CEE LRELL.

8) MEFRE v

TU bR YU VERBIEERS PO YR TS AT
CVEMIZSHBmEARNEEECA-I000REEHE
F)ERVTERELEC > TRIELA. 7, NEH
B9 HTEEE CELL-DYN3500SL(¥ 1 F+KR v M) 2 HWT
FRIMEKE (RBC), FHRMIRFRE(MCV) % 5 b
WEEBERERET, BIREB L CROEKIEE 7
%A bA M) = L= -FEEIETHEL, i
FEFREREEICLYEEL. 51, RBC, MCV
HLEVIABEEI LAY M Z ) v ME, FHRMEKT
A FEEE (MCHC) » 5 iz Frin sk &% & (MCH)
REHB L.

9) MARELFERE

B REFE B HT2E COBAS-FARA(T ¥ =)
AV, BREOQNEREY LY MNET, TVTIVEE
BBCGHT, RESZEBEEBUIN)EZ, vyVvT7—¥
G¢.DHEET, 7 V7 F = VigEidJaffe =T, 7 FUHE
BEX 7 VIFF—¥GPDHIET, oL AT —)L
EEIZCOD - DAOSET, PV FV T4 FEER
GPO - DAOSET, VAU T+ A7 75— EEE
(ALP) 2 GSCC&E T, GPTH L FGOTIHMIZIFCCET,
vCTPIEMR -7 VY I V-3 I NVEF 4= b7 2]
FILEBET, BY U LVE V& Jendrassik/Grof 5 T,
WY VBREREY ST UVBERET, AVVTARE
IZOCPCHTHIZEL, A/GILIZEH L7, F/-, £HF
BRESWEBEANGALT) A, 44+ Y EEEI
LoT, FMYWA, AUTABIPEZEFORERELH
EL7z.

10) REMEBFEERE
BErLELNEERERED ) b, BEB LUHE
FERIEIEFICoWT, FOMIZxBESHIB L 250
mg/kg TS EOBII OV TEIEILE S TNT 74 VI
EL, "TEFFRV) V-2 F T U RE T o TREHE
ERFVEBRL, WEABRFHRELERL .
HTIEHEMLBEB L HED ) b, SIRIEEMIC
SV, FOMITAER %K {RBETH B & UF250
mg/kg B 5 EE5HIT DV THE & AR RE MM A 2 E
S, REMBFRELEGRLZ.

B C OV TIZERE L b ICIRE * B & FRIEAAE AR
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ExfTroiz.

5. HiEtERtR ’
ﬁ@%@%%ttﬁ%@ﬁ&d&%$,§%$&63
CHAEROFPEREOBBHEEII DWW TIIFisherDE
BEHERERTo 7. REMABREREFRRTE, 71—
Fd % L7257 — # i Mann-Whitney D UBZEIZ L b,
7 L — FOAEHMER Fisher D EEHEFWRE
LB L -TFNVEBEBREE SR L OBOFEENE
2fTolz. ZOMOT— 5L, BEILIELNESD
%\ itlitter & OFHEE 1FERE L THhT Bartlett i
XY ERBEOGFBRO—RHEIIODWTHRERZITo . 08
P TH LB E—TEEBHOSBSH 21T, B
EICEEELSRO b N5 H4EE DunnettiBIC L W S ELR
BxfToz. —FH, WFRPrOBETHHI0L 2456
B L UGWHP T2 WHEITIE, Kruskal-Wallis DJE
fIMREZIT, BHRICATEIZAD LA BHEITE,
Dunnett Bl OBREEZIZ L W EERLBE 2T o /2. Ak
FnFhds5% e L.

&R

1. REHSHE

1) FEd LUK

HETIIZ BT 2o 72, HETIE 250 mg/keg RSB D
1B EB—BEOFRENTED b/, WEBEHE
BEICERT S EELONLBEINEIN o7,
T BEO IFIMREISHOFYHBIZFET LA
T2 ECRETEJEBEING o728, WEMA
AT BWTHIB X UEIARBRE DML 7 4
T VRSB D LN RS, T4 T Y MY
BEL2BERICLIYVFELAbDEERH SRS, Zoflic
B & UG A o 7. HEO—IRIREEIZ DWW T,
250 mg/kg¥x G- HO 1612 55— B DRI AED 5
N-fBIc B ER S CRERT 5 LEZ LN BEIIHE
BN hol. '

2) {FHE(Figs. 1,2)

MERE & DIV T ORI OKE bt RE L R E %
EBREOBCAEZIRDONT, KREEIMCHEERYE
BEOBBURD SN2 bo Tk, :

3) AR (Figs. 3, 4)

WML D ICWT OB OEBEE D xR & HEBRYE
BEBLOBCAEEIRADLNT, BRYWERS O
BIFZDohiroi:.

4) BEBHR (Table 1) -

W & % 12250 mg/kg SR BV THEIMEZ LN
L, ETEHEMETROALD, T7-, BTIIEEB L UHE
HELDOWT NS AR L B L CERICHML
FOMDEEITOVTIIMERE L b IREE & B E i
S58LOBETEIEIZD N2 72,

78

5) MAEFREFRR (Table 2)
HECIRARIMERGR O &M EE I 13 BEE & B E RS
BLOMTHEIZIFRD LN o7z, HMEKRICDOW
Tid, 50 mg/kg Pl EOFESHIC BT BB TR
HLHEBLTHE (p<0.05) @A Lz, £/, LBk
BahilowTikaBELOBICEEZEEIROLN R
oo, U EUSoBMEREEZL LA EE L
NEWEZRL TV, BERICOWTIE, 250 mg/kg
BER B W TI/MREDE U (p<0.01) IZH#A L Tw
7oA, MVBERRE BRI R E S B 5B L OB
THEEBEZEIRD N o,
BETROTROBREBEE 2oV bR L HBRYE
BEBLOBTHIZEIBRD 2o 7.

6) IEEILFHMERR (Table 3)

BETRWINOREBH ICoWT b i BE &R
BREHLOBTAEERRED O d o,

ETIE, 50 mg/kg Pl EOIRSEEIC BV CTy-GTPIEE:
xS BB L TBE L LA (p<0.05, p<0.01)
WER L. F7-, xPEEEL Hikd 5 &, 50 mg/kgd®
EBEIBVWTHRYIIVE VIREOAE (p<0.01) b
BLTINVY Y A BEORE (p<0.01) ZHEMATED 5
Ni=h, ZOMOFEEIIOWTETEELOMICET
EZIRDoNL o7, LREUANOEB DWW, 3
BECEBRYERSELOBTEEEIZED O
7.

7) EgFRR

HETH, 50 mg/kg B X U250 mg/keg#x SHEDL 261z
B L UM B RS Zo b0, 209 50250
mg/kg X 5BED 1B AR RO BB iR EEAE0n
L7z, IS oz 250 me/kg¥k S TR OEL
DIPNT, B 2ENCBZE S . EREFORbL
LTiE, MEBEES L U250 me/kg 5028 L UN14]
DIEEEIZEED 2 VELAEOBHF AR ICEES
hie.

HETIE, #EHE26 BAEY B8R L 7B 2612 oW
T, dMBEOIBICFRRETED SNk b o775, 50
mg/kg & SEHD 1HI DRGNS S -, HE
58 O ERBE T MR O/N LS BREE SRS
BIIBIToRDONE. F72, HEBEOHB LU0
mg/kg &S BO1FIOBREHEICHREEFRD SN, 10
mg/ke R SED RO 1112 BV CH B HED BE SR
SNz, 50 mg/kg B 5B TR IFADEBTFEA IR
PEEEIN., oM, SBETRISACEAFEAD
BRBMHLENRD bh, —RREOBEICBVTEKRSE
BETICERORED 5 N2 iZ# O I IEEAED &
(WA

8) WIBHMBFREFR R (Table 4)

HETILAEEE, MR LM, P, B, B, bl
SUE, D, B X TRERBRICHESRD bz, Wi
NOEBRWER SRR L E{L Tl ad o7,
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