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Table 1 Body weight changes of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200
Days of administration
1 (Init.wt.) 379.0£11.7 (13) 378.0+14.0 (13) 379.512.2 (13) 379.2+11.1 (13)
7 398.1+14.6 (13) 400.34:20.0 (13} 405.2+16.1 (13) 393.3+22.9 (13)
14 4254169 (13) 428.74£25.0 (13) 433.3+21.1 (13) 413.1£30.1 (13)
21 447.7+19.9 (13) 453.1£28.7 (13) 457.1+21.1 (13) 420.2+65.7 (13)
28 473.0+£24.0 (13) 478.1£33.6 (13) 481.5+254 (13) 448.3+43.2 (12)
35 195.3£26.6 (13) 502.7+35.5 (13) 504.3129.4 (13) 172.9+35.8 (12)
42 517.3+32.9 (13) 521.6:+35.5 (13) 523.1+32.9 (13) 495,5+17.5 (11)
Body weight gain
1-42 107.2+28.1 (13) 112.5+22.2 (13) 110.5+24.2 (13) 88.8+16.5 (11)

Values represent mean=S.D. in grams, and parentheses indicate number of animals evaluated

Table 2 Body weight changes of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg7kg)

40

200

Days of administration
1(Init.wt.)

7
14
21
28
35
42

Days of pregnancy

0
7
11
20
Days of lactation
0
1

2375494 (13)
2454+14.9 (13)
258.0+16.8 (13)
271.0+11.8 (3)
2894 (1)
289.7 ()
3106 (1)

2734+16.3 (11)
3114+18.1 (11)
319.0£20.0 (11)
4154+26.0 (11)

304.628.2 (11)
329.0£23.6 (11)

239.1%12.5 (13)
2484+£13.6 (13)
263.8+194 (13)

269.5+19.5 (13)
308.7£21.9 (13)
348.0+26.8 (13)
4194+30.5 (13)

307.7+25.6 (13)
3364+16.5 (13)

240.5£11.3 (13)
247.6%15.0 (13)
264.3£17.2 (13)

3165 (1)
3458 (1)
366 (1)

3438 (D)

272.3+20.8 (12)
312.7+23.0 (12)
318.9425.2 (12)
417.7432.0 (12)

310.9+28.1 (12)
338.2+19.1 (12)

239.9+12.5 (13)
249.213.6 (13)
262.9419.2 (13)

2651 (2)

271.0%164 (12)
307.3+17.2 (12)
338.1£20.7 (12)
103.5+28.8 (12)

3174+£17.5 (11)
333.2+154 (11)

Values represent mean+S.D. in grams, and parentheses indicate number of animals evaluated
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Table 3 Food consumption of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200
Days of administration
1 27.3+2.1 (13) 27.7+3.3 (13) 274+2.7 (13) 26.5+4.6 (13)
7 26.9£1.7 (13) 26.9+3.0 (13) 27.1+2.7 (13) 24.9+3.1 (13)
13 26.4£2.0 (13) 25.9+3.1 (13) 26.943.8 (13) 23.3+3.4* (13)
29 29.0+3.3 (13) 29.1£3.0 (13) 30.2+2.3 (13) 283133 (12)
35 29.7+4.1 (13) 28.4+3.1 (13) 29.0+3.2 (13) 26.7+14 (12)
41 29.7+34 (13) 287434 (13) 29.6+£1.8 (13) 24.0£8.0* (12)

Values represent mean=S.D. in grams, and parentheses indicate number of animals evaluated

*: Significant difference from 0 mg/kg, p<0.05

Table 4 Food consumption of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg)

40

200

Days of administration
1
7
13
29
35
11
Days of pregnancy
0
7
14
20
Days of lactation
0
3

16.1+2.6 (13)
194425 (13)
17.74-3.8 (13)

213 (1)
203 (D
212 (1)

20.0+4.1 (11)
255429 (11)
24.0+12.7 (11)
19649 (11)

15.54+64 (11)
38.9£9.2 (11)

16.944.2 (13)
20.6:£2.1 (13)
19.2%3.2 (13)

19.7+2.2 (13)
27.6+3.9 (13)
20.8+2.6 (13)
21444.7 (13)

21145 (13)

42,680 (13)

174+4.3 (13)
19.743.6 (13)
18.7£3.9 (13)

238 (1)
799 (1)

768 (1)

20.5+3.8 (12)
26.6+44 (12)
211%£2.5 (12)
264%19.7 (12)

20.2£9.1 (12)
42.7495 (12)

17.2%3.5 (13)
19.742.2 (13)
17.8+3.7 (13)

20.9+1.7 (12)
25.5+3.0 (12)
20.0+2.0 (12)
20.846.4 {12)

19.7%3.7 (11)
41,9429 (11)

" Values represent mean=S.D. in grams, and parentheses indicate number of animals evaluated
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Table5 Hematological examinations of male rats treated orally with trimethylamine in combined repeat dose and
. reproductive/developmental toxicity screening test ’

Dose (mg/kg)

8

40

200

Red blood cells

Count (X10'/mm?
Hemoglobin{g/dL)
Hematocrit (%)
MCV(um?)
MCH(pg)

MCHC (%)

White blood cells

Platelet

PT (sec)

Count (X100/mm?)

Band neutrophil (%)
Segmented neutrophil (%)
Eosinophit (%)

Basophil (%)

Monocyte (%)
Lymphocyte (%)

Count (X10Y/mm?®)

APTT (sec)
Reticulocyte (%)

807 +45 (13)
152206 (13)
44716 (13)

55.6 +2.7 (13) -

188+ 1.1 (13)
339205 (13)

63+19 (13)
00 (13)
U137 (13)
1+1 (13)
0+0 (13)
3x2 (13)
83+7 (13)

94.8+8.7 (13)
164 £ 2.0 (13)
217+ 13 (13)

26+1.1(13)

8104410 (13)
153404 (13)
444+ 16 (13)

© 54.9+1.9 (13)

189+ 0.7 (13)
315+ 0.6 (13)

65+ 16 (13)
00 (13)°
12+5 (13)
1£1 (13)
0+0 (13)
4%3 (13)
836 (13)

914 +4.7 (13)

16.3 £ 2.7 (13)

212+1.0(13)
N.E.

803+34 (13)
1563+08 (13)
442+23 (13)
55.0+20 (13)
19107 (13)
34.6 = 0.7 (13)

66 =21 (13)
00 (13)
13+6 (13)
11 (13)
00 (13)
142 (13)
837 (13)

87.7+53* (13)

16.9+2.9 (13)

20917 (13)
N.E.

790+26 (1)
151£07 (1)
429+£23 (11)
54+21 (1)
19.1£06 (11)
35.1 £ 0.7** (11)

63+£20 (11)
00 (11
19+£10 Q1)
11 (11)
00 (11)
5+£3 (@D
7612 (11

955+85 (11)
150+14 (11)
20219 (11)

2407 (1)

N.E.:Not examined
Values represent mean=+S.D., and parentheses indicate number of animals evaluated
*: Significant difference from 0 mg/kg, p<0.05

*& Sionificant difference from 0 mg/kg, p<0.01

Table 6 Hematological examinations of female rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200
Red blood cells
RBC (X10'/mm®) 697 £40 (13) 67551 (13) 69846 (13) 701414 (12)
Hemoglobin (g/dL) 13.7+0.7 (13) 13.6+06 (13) 13.8+0.7 (13) 139405 (12)
Hematocrit (%) 10823 (13) 10123 (13) 41.0£238 (13) A14£21 (12)
MCV (pm?®) 586 2.2 (13) 59.6+3.0 (13) 58.7+ 1.8 (13) 59.2:+16 (12)
MCH (pg) 19.6+09 (13) 202+1.1 (13) 19.8+0.7 (13) 198+06 (12)
MCHC (%) 335+08 (13) 33.8+0.7 (13) 33.7+0.7 (13) 335+£05 (12)
White blood cells
Count (X100/mm?) 7023 (13) 71220 (13) 66 20 (13) 6515 (12)
Band neutrophil (%) 0£0 (13) 0+0 (13) 0+0 (13) 00 (12)
Segmented neutrophil (%) 4+7 (13) 20+8 (13) 19+7 (13) 2+7 (12)
Eosinophil (%) 0£0 (13) 0+1 (13) 0+1 (13) 00 (12)
Basophil (%) 0£0 (13) 0+£0 (13) 0+0 (13) 0£0  (12)
Monocyte (%) 4x2 (13) 5£2 (13 65 (13) 5£3  (12)
Lymphocyte (%) 82+8 (13) 74+8 (13) 7410 (13) 74+9 (12)
Platelet :
Count (X10'/mm?) 101.6 6.9 (13) 111.8 £12.7 (13) 994£97 (13) 106.5 +13.0 (12)
PT (sec) 12207 (13) 122+0.7 (13) 12.3£07 (13) 126£05 (12)
APTT (sec) 176+1.2 (13) 172+18 (13) 16.7+1.6 (13) 17.7+£1.0 (12)
Reticulocyte (%) 68+3.1 (13) N.E. N.E. 6327 (12)
N.E.:Not examined ,
Values represent meaniS.D., and parentheses indicate number of animal_s evaluated
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Table 7 Blood chemical examinations of male rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Dose(mg/kg) 0 8 40 200
Total protein (g/dL) 54 %02 (13) 53+£03 (13) 53%02 (13) 5.1£0.3% (11)
Albumin (g/dL) 3.0+02 (13) 2902 (13) 29+0.1 (13) 2.8£0.2%* (11)
A/G 1.26 £0.12 (13) 1.21£0.13 (13) 1.21+0.12(13) 1.24£0.14 (11)
BUN(mg/dL) 16+3 (13) 172 (13) 171 (13 19+3*% (11)
Creatinine (mg/dL) 05+£01 (13) 0.6+0.1 (13) 05%01 (13) 0.6+0.1* (11)
Glucose (mg/dL) 129+10 (13) 129+10 (13) 127+11 (13) 122+8 (11
Total cholesterol (mg/dL) 378 (13) 44+8 (13) 397 (13) 42£9 (11)
Triglyceride (mg/dL) 47+20 (13) 42+11 (13) 4617 (13) 37+£8  (11)
ALP(U/L) 231+49 (13) 224 +47 (13) 217+35 (13) 218465 (11)
GPT(U/L) 2+5 (13) 29+5 (13) 314 (13) 314 (1)
GOT(U/L) 658 (13) 6414 (13) 67+10 (13) 71+11 (11
vGTP(U/L) 0£0 (13) 0£0 (13) 0£0 (13) 0£0 (11)
Total bilirubin (mg/dL) 0.08 +0.02 (13) 0.08 +0.02 (13) 0.08 £0.02 (13) 0.08+0.01 (11)
Inorg. phos. (mg/dL) 59+06 (13) 58+05 (13) 5904 (13) 6.0+06 (11)
Ca(mg/dL) 83%0.2 (13) 8303 (13) 8402 (13) 8301 (11)
Na(mEq/L) 145212 (13) 1449%12 (13) 1454 £1.0 (13) 1454+0.8 (11)
K (mEq/L) 3.79 +0.25 (13) 3.83+0.20 (13) 3.82+0.19 (13) 3.81£0.15 (11)
Cl{mEq/L) 1076+ 1.7 (13) 1076+18 (13) 1085+13 (13) 108.1+13 (11)

Values represent mean=S.D., and parentheses indicate number of animals evaluated

*: Significant difference from 0 mg/kg, p<0.05
**: Significant difference from 0 mg/kg, p<0.01

Table 8 Blood chemical examinations of female rats treated orally with trimethylamine in combined repeat dose and

reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 10 200

Total protein (g/dL) 59+04 (13) 58+03 (13) 58+03 (13) 5602 (12)
Albumin (g/dL) 34£03 (13) 33x02 (13) 32%0.2 (13) 3202 (12)
A/G 1.36 +£0.12 (13) 1.32£0.24 (13) 1.24 £0.10 (13) 1.36 £ 0.16 (12)
BUN(mg/dL) 153 (13) 181 (13) 183 (13) 19£3* (12)
Creatinine (mg/dL) 06401 (13) 0601 (13) 0601 (13) 0601 (12)
Glucose (mg/dL) 12221 (13) 119411 (13) 112+9  (13) 116+12 (12)
Total cholesterol {mg/dL) 52+7  (13) 47+7  (13) 497 (13) 18+8 (12)
Triglyceride (mg/dL) M£7  (13) 41£10 (13) 36+5 (13) 3711 (12)
ALP(U/L) 99+27 (13) 111+29 (13) 105£34 (13) 10118 (12)
GPT(U/L) 3BE7  (13) 367 (13) B8 (13) 3B5+7  (12)
GOT(U/L) ME10 (13) 73£9 (13) 327 (13) . 688 (12)
yvGTP(U/L) 0+0 (13) 1£1  (13) 11 (13) 00 (12)
Total bilirubin (mg/dL) 0.12 +0.02 (13) 0.11%0.03 (13) 0.10+0.02 (13) 0.12+0.02 (12)
Inorg. phos. (mg/dL) 6.1+0.7 (13) 64£05 (13) 6204 (13) 6307 (12)
Ca(mg/dL) 9.0+02 (13) 9.1£02 (13) 9.1£03 (13) 9.1£0.3 (12)
Na(mEq/L) . 1438+14 (13) 143508 (13) 143213 *(13) 1444+£16 (12)
K(mEq/L) 3.71+0.23 (13) '3.66 +0.18 (13) 3.73+0.22 (13) 3.65£0.20 (12)
Cl(mEq/L) 1081412 (13) 108615 (13) 108116 (13) 108417 (12)

Values represent mean+S.D,, and parentheses indicate number of animals evaluated

*: Significant difference from 0 mg/kg, p<0.05
**:Significant difference from 0 mg/kg, p<0.01
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Table 9 Absolute and relative organ weights of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Sex Dose (mg/kg)

0

8

40

200

Final body weight (g)

Brain(g)
Heart(g)
Thymus (mg)
Male
Liver (g)
Kidneys (g)
Spleen(g)
Adrenal glands (mg)

Testes(g)

Epididymides (g)

486.3+30.7 (13)

2.06 £0.13* (13)
042 £ 0.04* (13)

142+0.16 (13)

0294004 (13)

3485+934 (13)

72.0%20.1 (13)

1229+ 142 (13)
253022 (13)

3.12+0.23 (13)
0.64 £0.05 (13)

0.90£0.08 (13)
0.19+£0.02 (13)

57087 (13)
11.7+15 (13)

3394022 (13)
0.70%0.05 (13)

1.25+0.05 (13)
0.26 = 0.02. (13)

490.5+32.7 (13)

2.04£0.07 (13)
042003 (13)

142+009 (13)
0.20+001 (13)

355.9 +121.1 (13)

720+21.1 (13)

1245+1.25 (13)

254021 (13)

3.05£020 (13)
0.63£0.05 (13)

0.83£0.10 (13)
0.17+0.03 (13)

5884108 (13)
120+20 (13)

3.36:0.16 (13)
0.69£0.05 (13)

1.28+0.12 (13)

0.26+003 (13)

4901 £314 (13)

2.07£0.07 (13)
042+0.03 (13)

144£0.13 (13)
029+0.02 (13)

366.2 = 106.4 (13)

74.1+£19.0 (13)

12.07+1.24 (13)
246+0.15 (13)

3.09+£023 (13)
0.63£0.04 (13)

0924017 (13)
0.19£0.03 (13)

595+80 (13)
12113 (13)

337+£032 (13)
0.69+0.08 (13)

121+025 (13)
025+0.05 (13)

466.7% 154 (11)

2.06 =0.08 (11)
044+ 0.02 (11)

1.34+£0.07 (11)
0.29+0.02 (11)

317.8+56.7 (11)
68.1+12.3 (11)

11.59 £ 0.68 (11)
248+0.11 (11)

2.95+0.23 (11)
0.63+0.04 (11)

0.83+£0.10 (11)
0.18+0.02 (11)

59.0 + 10.6 (11)
126+22 (11)

3.31%0.23 (11)
0.72+0.04 (11)

1.24 £0.08 (11)
0.27=0.02 (11)

Final body weight (g)

Brain(g)

Heart (g)

Thymus (mg)

Female

Liver (g)

Kidneys(g)

Spleen (g)

Adrenal glands (mg)

292.5+194 (11)

1.92+£0.06 (11)
0.66+0.05 (11)

0.95+£0.09 (11)
0.32+£0.02 (11

210.2+108.9 (11)
705+33.1 (11)

940+0.87 (11)
322+024 (11)

161£0.16 (11)

0.66 +0.05 (11)

067011 (11
0.23+0.04 (11)

804120 (11)
27644 (11)

296.7 = 20.3 (13)

1.91£006 (13)
0.654004 (13)

0.97+0.10 (13)
033001 (13)

245.1 669 (13)

82.5+21.3 (13)

0.62+101 (13)
324024 (13)

1.94%016 (13)
0.65+0.04 (13)

0.68:0.09 (13)
0.23+0.03 (13)

77.8 +15.7 (13)
262+46 (13)

302.3+206 (12}

1.93+0.08 (12)

0.61+0.05 (12)

0.99+0.10 (12)
0.33+0.02 (12)

23201034 (12)

758 +£31.0 (12)

943+£0.70 (12)
3.13+£023 (12)

190018 (12)
0.63+0.06 (12)

0.72+0.11 (12)
024+004 (12)

746+53 (12)
248+26 (12)

295.2 + 11.7 (11)

1.89+0.10 (11)
0.64 £0.03 (11)

0.95+0.08 (11)
0.3240.02 (11)

198.6 + 561 (11)
67.1+18.1 (11)

9.74 £ 0.68 (1)
3.30+0.26 (11)

1.92+0.10 (11)
0.65+0.03 (11)

0.67 £0.10 (11)
0.23+0.03 (11)

73977 (11)
251+29 (11

Values represent mean=S.D., and parentheses indicate number of animals evaluated

a) Absolute weight

b) Relative weight (g or mg per 100 g body weight)
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Table 10 Histopathological findings of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

Organ Sex: Male Female
Findings, grade and number of animals Dose{mg/kg) . 0 8 40 200 0 8 40 200
Stomach [13) {13] [13) [13] (131 . [13] [13] [13]
Squamous hyperplasia, + 0 0 0 0 2 0 0 4
forestomach + 0 0 0 9 0 0 0 2
++ 0 0 0 4 0 0 0 5
total 0 0 0 13%4 4 2 0 0 1144
Erosion, mucosa, forestomach £ 0 0 0 3 1 0 0 2
+ 0 0 0 1 0 0 0 2
++ 0 0 0 1 -0 0 0 0
total 0 0 0 5# 1 0 0 1
Ulcer, mucosa, forestomach + -0 0 0 0 0 0 0 2
+ 0 0 0 2 1 0 0 2
++ 0 0 0 0 0 0 0 3
total 0 0 0 2 1 0 0 T
Hemorrhage, mucosa, == 0 0 0 0 ] 0 0 2
forestomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 0 0 0 3
Edema, submucosa, forestomach + 0 0 0 1 0 0 0 0
+ 0 0 0 5 1 0 0 1
++ 0 0 0 4 0 0 0 5
++H+ 0 0 0 1 0 0 0 1
total 0 0 0 115444 1 0 0 T*H#
- Cellular infiltration, inflammatory cell, + 0 0 0 3 2 0 0 3
mucosa, forestomach + 0 0 0 5 0 0 0 2
++ 0 0 0 3 0 0 0 3
total 0’ 0 0 1*H# 2 0 0 g+t
Granulation, submucosa, + 0 0 0 3 1 0 0 "1
forestomach + 0 0 0 2 0 0 0 2
++ 0 0 0 6 0 0 0 3
total 0 0 0 1% 1 0 0 64
Granulation, + 0 0 0 0 0 0 0 1
serosa, forestomach + 0 0 0 1 0 0 0 1
, total 0 0 0 1 0 0 0 2
Erosion, mucosa, + 0 0 0 0 1 0 0 0
glandular stomach + 0 0 0 0 0 0 0 1
++ 0 0 0 1 0 0 0 0
total 0 0 0 1 1 0 0 1
Edema, submucosa, ++ 0 0 0 1 0 0 0 0
glandular stomach total 0 0 0 1 0 0 0 0
Cellular infiltration, inflammatory cell, ++ 0 0 0 1 0 0 0 0
mucosa, glandular stomach total 0 0 0 1 0 0 0 0
Ulcer, mucosa, + 0 0 0 0 0 0 0 1
glandular stomach total 0 0 0 0 0 0 0 1
Hemorrhage, mucosa, + 0 0 0 1 0 0 0 0
glandular stomach ++ 0 0 0 0 0 0 0 1
total 0 0 0 1 0 0 0 1
Intestine (5] {o] [0] [5) (5] (o] (o] [4]
Congestion, epithelium, ) +H+ 0 1 0 0
‘mucosa, duodenum & jejunum total 0 1 0 0
Granulation, serosa, cecum + 0 1] 0 1
total 0 0 0 1
Edema, submucosa, cecum + 0 1 0 0
total 0 1 0 0
Edema, submucosa, rectum + 0 1 1 0
total 0 1 1 0
Cellular infiltration, neutrophil, + 0 1 0 0
submucosa, cecum total 0 1 0 0

[ J: Number of animals examined

Grade of histopathological findings; = very slight, +:slight, ++:moderate, +++:severe
*: Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
**: Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)
#: Significant difference from 0 mg/kg, p<0.05(by One-tailed Fisher exact test)

#1 : Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 10 (continued)

Organ Sex: Male Female

Findings, grade and number of animals Dose(mg/kg) : 0 8 40 200 0 8 40 200
Liver . (5] [0] {o] (5] (5] [0] (0] [5]
Necrosis, focal + 0 ’ 1 0 0
++ 0 0 0 1
total 0 1 0 1
Fatty change, periportal + 1 2 1 3
+ 4 1 1 0
total 5 3 5 3
Kidneys ) {5] fol fol {51 [53 fo3 - ol {5]
Basophilic tubule, cortex + 3 2 1 0
total 3 2 1 0
Mineralization, medulla + 1 2 0 0
total 1 2 0 0
Cellular infiltration, + 0 0 0 1
lymphocyte interstitium + 0 0 0 1
. total 0 0 0 2
Degeneration, vacuolar, + 0 0 1 0
proximal tubule total 0 0 1 0
Spleen (5] (o] [0] (4] [5] (0] {o] 5]
Atrophy ++ 0 1 0 1
total 0 1 0 1
Hematopoiesis, extramedullary + 2 4 2 0
+ 3 0 2 4
++ 0 Rt 1 0
total 5 4 5 1
Deposit, pigment, brown + 1 Q 0 0
+ 4 3 5 4
++ 0 0 0 1y
total 5 3 5 5
Heart (5] {0] (o] (5] (5] [0] {0] [5]
Myocardial + 0 2 0 1
degeneration/fibrosis + 2 0 0 0
total 2 2 0 1
Lung (5] [0 [0] (5] (5] (0] fo; . I[5]
- Accumulation, foam cell, =+ 1 ) 2 0 0
focal total 1 2 0 0
Hemorrhage, focal =+ 0 1 4] 0
total 0 1 0 0
Mineralization, artery * 0 0 0 1
total 0 0 0 1
Thyroid gland - (5] fol {o} {4] - 6] fol fo] {5
Ectopic thymus + 1 0 0 0
+ Q 4] 1 1
total 1 0 1 1
Testes , (13] [13] (13] (131
Atrophy, seminiferous tubule + 0 1 0 1
+ 0 1 1 0
++ 0 0 1 0
total 0 2 2 1
Multinucleated giant cell, + 0 0 1 0
seminiferous tubule total 0 0 1 0
Degeneration, spermatocyte and + 0 0 0 1
round spermatid, total 0 0 0 1
seminiferous tubule
Degeneration, elongated spermatid, + 0 0 0 1
seminiferous tubule total 0 0 0 1

[ ]:Number of animals examined

Grade of histopathological findings; = .very slight, +:slight, ++.moderate, +++.severe
*: Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
*#: Significant difference from 0 mg/kg, p<0.01(by Two-tailed Mann-Whitney U test)
#: Significant difference from 0 mg/kg, p<0.05(by One-tailed Fisher exact test)

##: Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 10 (continued)

- Organ Sex: Male Female
Findings, grade and number of animals Dose{mg/kg): 0 8 40 200 0 8 10 200
Epididymides [13] (13] (13] (13]
Cell debris, in lumen + 0 0 1 0
+ 0 0 0 2
total 0 0 1 2
Degenerated sperm, in lumen + 0 0 0 1
total 0 0 0 1
Decrease, sperm, in lumen + 0 0 0 1
total 0 0 0 1
Spermatic granuloma, + 1 0 0 0
unilateral total 1 0 0 0
Cellular infiltration, + 0 0 1 0
lymphocyte interstitium total 0 0 1 0
Prostate [5] (ol [0l (5]
Atrophy + 0 1
total 0 1
Cellular infiltration, + 2 1
lymphocyte, interstitium + 2 0
++ 1 2
total 5 3
Cellular infiltration, + 1 1
Iymphocyte and neutrophil, + 1 1
epithelium total 2 2
Seminal vesicle [5] [0] (o] (5]
Atrophy + 0 1
total 0 1
Uterus {5] (0] {0 [5]
Dilatation, lumen + 0 1
++ 1 0
total 1 1
Cellular infiltration, neutrophil, ++ 1 0
luminal epithelium total 1 0
Vagina {5] [0] (0] (5]
Mucification, epithelium + 0 1
++ 0 1
total 0 2
Cornification, epithelium ++ 1 1
total 1 1

-[ J: Number of animals examined

Grade of histopathological findings; +:very slight, +:slight, ++. moderate, +++severe

*: Significant difference from 0 mg/kg, p<0.05(by Two-tailed Mann-Whitney U test)
*%: Significant difference from 0 mg/kg, p<0.01 (by Two-tailed Mann-Whitney U test)
# Significant difference from 0 mg/kg, p<0.05 (by One-tailed Fisher exact test)

##:Significant difference from 0 mg/kg, p<0.01 (by One-tailed Fisher exact test)
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Table 11 Reproductive performance of rats treated orally with trimethylamine in combined repeat dose and
reproductive/developmental toxicity screening test

200

Dose (mg/kg) 0 40

Mean length of estrous cycle 4.1%+0.3 4.0£0.0 4.04+0.1 4.1%0.1
Number of mated pairs 13 3 13 13
Number of copulated pairs 12 13 12 13
Copulation index* 92.3 100 92.3 100
Number of pregnant animals 11 13 12 12
Fertility index™ 91.7 100 -100 92.3
Pairing days until copulation 43+39 29%1.0 28+13 3.7%+3.0
(Mean%S.D.)
Frequency of vaginal estrus 1.1+£0.3 1.0+0.0 1.0£0.0 1.2+06

(Mean*S.D.)

a) Copulation index={(Number of copulated pairs/Number of mated pairs)x100, %
b) Fertility index=(Number of pregnant animals/Number of coplulated pairs) X100, %

Table 12 Summary of development of pups from dams treated orally with trimethylamine in combined repeat dose

and reproductive/developmental toxicity screening test

Dose (mg/kg) 0 8 40 200
Number of pregnant females 11 13 12 12
Number of pregnant females 11 13 12 11
with pups alive
Gestation index 100 100 100 91.7
Gestation length in days 224+05 (11) 222405 (13) 228+09 (12) 225+05 (11)
Number of corpora lutea 19.0+41 (11) 18.1+2.1 (13) 18.3+23 (12) 179+27 (12)
Number of implantation sites 14.8+3.2 (11) 15827 (13) M6+41 (12) 150£23 (12
Implantation index*™ 822+ 234 (11) 86.8+9.1 (13) 814 +23.7 (12) 842+78 (12)
Day 0 of lactation
Number of pups born  14.0+£3.0 (11) M7x£25 (13) 133+£39 (12) 123+4.6 (12)
Delivery index © 9.8+48 (1) 935+6.7 (13) 923+95 (12) 822265 (12)
Number of pups alive ~ 14.0+30 (11) M.7£25 (13) 12844 (12) 132+25 (1)
Birth index ¢ 9.8+£48 (11) 935+67 (13) 89.1£181 (12) 88070 (11)
Live birth index © 100000 (11)° 100000 (13) 958144 (12) 982+43 (11)
Pups weight in grams
Male 68+05 (11) 6.8+06 (13) 7.1+£11 (12) 72+08 (11)
Female 6305 (11 6.5+06 (13) 65+10 (12) 69408 (11)
Sex ratio on day 0% 108+74 (1) 108+71 (13) 107+£30 (12) 194+277 (11)
Day 1 of lactaiton
Number of pups alive ~ 13.5%3.0 (11) M7x25 (13) 128+46 (12) 132+25 (11)
Viability index 97.0+81 (11) 100.0£00 (13) 958+ 144 (12) 100,000 (11)
Pups weight in grams ]
Male 10416 (11) 11.0+14 (13) 113+15 (12) 115+16 (11
Female 9.8+17 (11) 10714 (13) 108+15 (12) 11.2+16 11
Sex ratio on day 4" 97+52 (11) 108+71  (13) 108£31 (11)* 194277 (11)

Values represent mean=+S.D., and parentheses indicate number of litters evaluated

a) Gestation index = (number of females with alive pups/number of pregnant females) X100, %

b)Implantation index = (number of implantation sites/number of corpora lutea) X100, %
¢) Delivery index =(number of pups born/number of implantation sites) X100, %

d) Birth index = (number of live pups on day 0/number of implantation sites) X100, %
e)Live birth index = (number of live pups on day 0/number of pups born) X100, %

f) Sex ratio on day 0 = (number of male live pups on day 0/number of female live pups on day 0)X100, %

g)Viability index =(number of live pups on day 4/number of live pups on day 0) X100, %

h) Sex ratio on day 4 = (number of male live pups on day 4/number of female live pups on day 4) X100, %
i) The data of a litter which has not any female live pups was excluded.
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Reverse Mutation Test of Tetramethylammonium hydroxide on Bacteria

=

FESAFNTUEZ YL FEF Y FiZonT, 4
BeRAVLRRERRBREZERLL.

WE® & LT, Salmonella typhimurium(TA100,
TA98, TA1535, TA1537) 8 & U Escherichia coli(WP2
uvrA) D5EKREF Az, HEBRIE2EB VR LTERL,
SY mix ERMEE D ERBREHSE L U°S9 mix il »
WP2 uvrA% B 7- BB E #k 12 D\ T 39.1~1250
pg/plate, S9 mix FRINEE DO WP2 uvrA 12D T 156~5000
ug/plate DFNENEHRETER L.

ZORER, SO mixERMBSL L UFENEO VT IC
BNTH, EFESBICHAARRERER 0= —-HOH
HLEMIBD Lz ho .

DEofERLY, ARBREHETTRT P X2F VT
Eovsb FuFY N, ZREUTAE LV (RME) L
L.

Fik

1. HBRERE

HETHAVCAERERERRIIE(CERS TS
o, REBEEE LT RF Y L ERMDSalmonella
typhimurium TA100, TA98, TA153538 X (FTA1537 V
GO MY T T 7 YERMED Escherichia coli WP2
uwvrA2DSFEEOERE BIR L 7.

AXEIF 7 AWIIBAESEIAIRIZA Y 7NV F

KFEDB. N. Ames#HiZh 5, /-, RKBEIIOWTIE -

BFI584E3 A 16 H ICE L HERR (R BLEERE
REENRA) 2o a5 %7z, FRIIE3A31E%R
SN TPRIIE6R 208 CHEDEEREZERL,
FRECHVLERISHEOREERFL VA L
FERR L 7-.

EHEBEOBEBRBIIIS AF VALK F Y F(DMSO:;
MERCK KGaA) 2L 2%, EERERF 22— 712
0.2 mLEO3ELE. ChERBFEZLHEVWCEEL,
BIKIB 7 ) —F—12-80 CTIRIEL 7=,

2. EHORE

1) BPINI-IBEXFRER (T L—H)
VIV NVERTERENDTARA 71 7ANE#F

BAL, #BICHAWS. &7V — M, Vogel-Bonner

DRAFEWME © & e KEK (0.02 BB~ 72T T4 - 7

KIE, 02% 27 LB - 1kiE, 1% YB_A) v -

88

kIR, 0.192%Y VE—7 v E= 7 A, 0.066 %KEEL
F Ry AT ROBREBEDIC2 %D Y V3 — X (I
FAE TEE) L 1.5 % NEX (OX0ID:No. 1) /M2,
FOmmOY v —LIZIHLEAD0mLEELLHD
Thb.

2) by TTH-(EERXR)

WAk ) A05 %% &1 0.6 % Bacto-agar (Difco)
KBEWIOBEBIINL, 2 XIF7RAE+HVIRED
%4, 0.5 mmol/L L-t 2 F ¥ ¥ (BEILEM®)-0.5
mmol/L D-¥ 4 F ¥ (BRILFR) KBEW T 1FEMR,
KEFE*AVAIREBOES, 05 mmol/LL-F YT b7
7 Y (BAEMAFEW) KERTFE L 1FEMZ Hvi.

3. BIREEEM

ABEE200 LNy 7 V=BT 5231225 % =2
— 1)z b7 A (Oxoid Nutrient Broth No. 2
OXOID)#% 25 mLAEL, ThIZBE L - HBEE
%50 yLEBRELZ. 74— 5 — N2 ¥z —F— (MM-10:
AT 7)) % B, 37 CTEMIRE (RERSE:
10| /) EEL, HiEE+HALL-ERBICERAL
7=,

4. 89 mix

BEHGH BUROF v a2 — 7 RS9 mix T RERIZ
ERL7:. SOmixHDSIFER L LTC72/ 30K
= BLU56-RYVT75KYEHRSE L Sprague-
Dawley %7 v FOFW» AR ENLLDOTH S,
S mix DL % BUF ISR,

% & SOmix 1 mLFDE
59 0.1 mL
MgCl, 8 umol
KCl 33 pmol
G-6-P 5 pmol
NADPH 4 ymol
NADH 4 ymol
Na-) ¥ BRIRE R (pH 7.4) 100 pmol
A % B
5. #WERME

FRIAFNVTrEZyLALFOEFY F(2y VEE:
81021A) IZIMBE20.0 B DARETHTH Y, KBEMFTEE

THbH. BHELHWER) »oRES NI HRYE L E
RL7%. BBRWER, FRABITERTRE L. #&
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BT HBRYERMTIIBVWTRAEBRYEZSITL
ToRER, BEEBICHEBR R,

6. WRMERORA :
REBROME, HBRYEF BAERHESFHEAGRE
HMETE)ZHAWCHFRL CHREERERE L. FHEER
P HERABEEHCUERFEBEEICHR L%, b
WHBETo7z, 72720, BB CORBRYERED
200%THAZLEERLUTCREL.

7. RBREEDHRE
- 195, 78.1, 3133 £ UF1250 ug/plate U)ﬁﬁi"i’ﬁﬁl{“f
FHZRBEERL 7. SO mixBERNFEOLABRE
¥Rz & UNZ S9 mix ISIMBED WP2 uvrA & B\ - RERBE
Ti3, 1250 pg/plate 2BV TREBEK IS T 24FHE
ERREPBRIN.

fEo T, RRABRIZBWTIZIS) mixERMEDOLFER
BARZ 5 UNC S9 mix s nEE o TA100, TA1535, TA98
% & U1 TAL537 T 1250 pg/plate, SO mixiRIIEED WP
uvrATH000 pg/plate * EEHAE L L, ThEh6HE
(Al2)%HELI.

8. BEERmE
EEEE L LT TFRICRUE-WEEFEAL: =
NeOBENBYEIX, DMSOZHAWTHEREL, 48
TOMEL - BEAERE(-20°C) L7z,
2-(2-7 M N)-3-(5-= rT2-7YN)T Y LT IF
(AF-2: FIyEH3E T 50%)
7 PAbF b L (NalN, 1 SEHiSE T26)
9-7 2/ 7YY UIEERE (9-AA Aldrich#t)
273/ T b7 (2-AATITEHZE T M)

9. HREAHZE

Ames b DFEFEVDOURFETH AT LA v FaR—%
3 VEICHEL T, SO mixEAMEL X ORNEZRE
NIZOWTRERFER L 7. KBV, HHER, B
WERD D IIBES R EERE 100 4L, R\WTS9
mix FRMBEDNBE, 0.1 mol/LF MY oA - ) VEEE
& i (pH 7.4) %500 L, S9 mixiFMBENHEE, S9 mix
%500 uLiM L7z, 8512, HREREE100 uLEMZ,
37 °CT200MiREEE(T VA v Fax—arv)L
7o, BERTHR, o, L0045 CILRBLZ Y 7T
H—%2mLiEmL, BEWE V- MEICERL
37 COEBETISHEE L — R LB, BREY
HORBREK T 2EBTHEEATRET L0, £
TREEMEE (X60) # AV T T L — + LORBREKROEFTIR
BEBELL. ROT, EREKERCIVELOD
Z—REH L BB LCdou=—-T7F 51—
(CA- 1LY AF a4 Ay 2AW) 2 v/, BiEEICD

3O T V- EERA LA, T, BT LTHEE2
mZEM L 7.
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10. #ERDEEN

BIREARERBR 0= —HAEESRBOEBIZ2MEL I
®hL, »o, BHEDLZVEEBRWEOHEIKER
PROLNIBFEID, BELHELL.

B, MEAEHFEERAVREIERL 2ho /.

BRELUER

1H B OSEBRER* Table 1~212, 2B OREBER%
Table 3~41Z7R L7=. SO mixERMEEL O CIZIRMED
TRCORBREROSHERIZBVWT, FFSAFLT

VEZYAL FOFY FREICL 2 ABHERER IS

Ehiz. L Lads, BREREREIv=—-HIow
TIE, SO mixERIEE, SO mixifSimEE s dEETRE
RENETHY, HAELENEMIRD NP o,
—%, BESBYERIFREThORBRERIIBWT, &
B BEO2EL LOBRBRRER IV —2FREL
2. %8B, du=—FHEEE, WREORETEEII
BEashhdhol, UEOREREENIS, REBRELGT
WWBWTC, FhIAFATCEZTALFOFY FOM
EWITY A RIEFRAERICEL, BELHEL .

LB, REBRMWE OEKME TS A tetramethylammo-
nium bromide, tetramethylammonium chloride
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 3 & UFtetramethylammonium tetrafluorobo-
rate DERBEMHICE T 2SI oo 7.

ik

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

2) M. H. L. Green and W. J. Muriel, Mutat. Res., 38, 3
(1976).
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Table 1 Results of the bacterial reversion test of tetramethylammonium hydroxide (1st trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean = S.D.]

Compound Dose
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 101 107 104 9 M 12 29 27 29 23 23 23 8 10 9
g = 3] f12 = 3] [28 + 1] [23 = 0] {9 = 1]
39.1 118 104 105 11 11 15 18 25 25 17 20 22 11 10 13
[109 + 8] f12 + 2] [23 + 4] [20 =+ 3] 1 = 2]
78.1 107 106 111 11 8 13 28 21 26 22 25 19 9 10 8
[108 + 3] [11 + 3] [25 = 4] [22 = 3] [o = 1]
156 102 104 100 12 9 12 20 20 22 28 26 20 6 6
[102 + 2] (n = 21 f[21 = 1] [25 =+ 4] [6 %= 1]
313 97 102 108 11 11 13 22 26 29 23 23 21 8 9 10
[0z + 6] M2 + 1] [26 =+ 4] (22 + 1] [9 + 1]
625 103 109 107 15 10 16 21 23 25 21 22 27 11 11 6
(106 + 3] {1 = 3 [23 £ 2] (23 £ 3] [9 = 3]
1250 87* 72* 90* 10 8 11* 25% 27 22% 17 19% 17* 12 8% 9*
[83 =+ 10] [10 = 2] [25 =+ 3] (18 = 1 [10 = 2]
Positive control 381 403 427 356 379 382" 133 125 129° 589 560 598 481 514 4192¢
{405 =+ 22] [372 = 14] [126 =+ 4] (582 =+ 20] 196 =+ 171
a) AF-2;2-(2-Furyl} -3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b)NaN,; Sodium azide, 0.5 zg/plate
¢)AF-2, 0.1 ug/plate d)9-AA;9-Aminoacridine hydrochloride, 80 ug/plate
*.Growth inhibition was observed
Table 2 Results of the bacterial reversion test of tetramethylammonium hydroxide (1st trial)
{activation method:+S9 mix]
Revertant colonies per plate [Mean + S.D.]
Compound Dose pere
(«g/plate) TAI100 TAI1535 WP2 uvrA TA98 TA1537
Test substance 0 113 118 113 11 16 ‘ 8 27 21 29 21 25 21 15 17 12
[115 =+ 3] [12 = 4] [26 + 4] (22 = 2] [15 =+ 3]
39.1 111 119 107 g9 9 9 19 25 23 17 17 15
[112 = 6] f9 = o0 [22 = 3] [16 *= 1}
78.1 115 110 108 11 8 9 23 26 25 19 21 18
' ni = 4] [9 = 2] [25 + 2] (19 + 2]
156 107 112 102 8 9 6 22 25 24 22 20 20 17 16 M
[107 + 5] [8 = 2] [24 += 2] [21 + 1] [16 = 2]
313 103 115 116 13 10 9 28 24 24 21 28 21 13 15 15
[mm = 7 [11 + 2 [25 =+ 2] [23 = 4] [14 = 1]
625 M 9% 93 16 9 10 29 27 26 17 21 22 13 16 21
[ = 2] [12 + 4] f27 = 2} [20 = 3) [17 = 4]
1250 110* og8* 102* 12 9* 9* 22 27 23 14* 14* 14* 19* 16* 17
[103 = 6] {160 = 2] [24 = 3] 14 =+ 0] f17 = 2]
2500 21* 21* 20*
(21 = 1]
5000 o* o0 O*
' [0 = 0]
Positive control 831 828 869 383 318 386" 690 732 733¢ 367 362 377 141 154. 154> -
[843 + 23] [362 + 38] [718 =+ 25] 369 = 8] [150 + 8]

a)2-AA;2-Aminoanthracene, 1 pg/plate b)2-AA, 2 ug/plate ¢)2-AA, 10 ug/plate d)2-AA, 0.5 ug/plate
*:Growth inhibition was observed -
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Table 3 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[direct method:-S9 mix]

Revertant colonies per plate [Mean + S.D.]

Compound Dose
 (ug/plate) TAIL00 TA1535 WP2 uvrA TA%8 TA1537
Test substance 0 118 118 108 11 11 15 31 29 30 24 21 24 8 7 7
f115° + 4] f12 = 21 [30 £ 1] [23 = 2] [7 = 1]
39.1 106 108 102 13 17 14 27 26 26 21 21 27 6 8 10
[105 = 3] [15 + 2] [26 = 1) [23 = 3] [8 = 2]
78.1 110 110 102 9 12 14 27 24 21 21 24 22 8 9 8
[107 =+ 5] [12 x 3] [24 =+ 3] [22 = 2] [8 = 1]
156 115 97 110 13 11 16 30 31 29 17 16 17 8 10 7
i : 107 £+ 9] {13 = 3] (30 = 11 (17 = 1 [8 = 2]
313 103 104 111 14 11 13 . 25 26 29 18 18 17 10 12 10
[106 = 4] [13 £ 2] [27 = 2] [18 = 1] 11 = 1)
625 104 125 125 15 14 16 25 28 30 24 20 25 11 7 9
[118 =+ 12] [15 = 1] [28 + 3] [23 + 3] [9 = 2]
1250 92* 76* 86* 12¥ 9% 9¥ 20% 21* 29* 23*  22* 16* 7* 5% b*
[85 =+ 8] [10 = 2] [26 = 5] [20 + 4] fe = 1]
Positive control 382 401 379~ 337 373 394% 157 159 138 519 554 559 398 373 437
v (387 = 12] [368 =+ 29] [151 £ 12) 1 = 22] [403 =+ 32]
a) AF-2;2-(2-Furyl)-3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate b)NaN;;Sodium azide, 0.5 ug/plate
c)AF-2,0.1 pg/plate d)9-AA;9-Aminoacridine hydrochloride, 80 pg/plate
*:Growth inhibition was observed
Table4 Results of the bacterial reversion test of tetramethylammonium hydroxide (2nd trial)
[activation method:+S9 mix]
Revertant colonies per plate [Mean + S.D.]
Compound Dose P
(ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
Test substance 0 129 112 122 15 12 13. 27 25 26 33 29 26 13 11 9
(121 = 9 [13 + 2] [26 = 1] [29 = 4] [ =+ 2
39.1 111 112 119 10 13 16 26 23 27 15 13 11
(114 = 4] [13 %= 3] [25 £+ 2] [13 = 2]
)
78.1 130 126 125 16 12 13 ‘ 31 24 25 9 13 7
{127 = 3] (4 = 2] [27 = 4] [10 = 3]
156 131 116 124 9 13 13 25 26 32 27 28 22 12 10 13
[121 = 8] [12 = 2] [28 =+ 4] [26 += 3] [12 %= 2]
313 135 114 113 17 14 13 23 22 23 30 28 27 10 11 10
[121 =*= 12] fi15 = 2] [23 = 1] [28 + 2] [10 = 1]
625 116 124 122 14 10 12 25 25 28 31 25 27 12 12 U
[1i21 = 4] [12 = 2] [26 = 2] [28 = 3] (13 = 1]
1250 100* 97* 106* 0% 10 11* 24 23 25 24* 19* 21* 12 10* 7*
. [101 = 5] [10 += 1] [4 %= 1] [21 £ 3] [10 = 3]
2500 15*% 17* 21*
[18 £ 3]
5000 O*‘ o* Q*
[o = 0]
Positive control 681 724 718 316 - 359 355" 636 619 647 391 343 3414 172 164 157"

H+

{708 + 23] (343 + 24} [634 = 14] [358 28] fter = 8]

a)2-AA;2-Aminoanthracene, 1 ug/plate b)2-AA, 2 ug/plate ¢)2-AA, 10 ug/plate d)2-AA, 0.5 ug/plate
*:Growth inhibition was observed
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In Vitro Chromosomal Aberration Test of Tetramethylammonium hydrox1de
on Cultured Chinese Hamster Cells

B

FIFFAFATYEITAL FOF L FHPERMEIC
&LE?THH&E{K%EU B OWT, FrA=—X A
— MR (CHL/IU) 2 AW TRERBERBYE

E‘E Lf:.

MRS TEIRI BRI R 2 b &0, ERRNEELR ST
IGERALEEE S D 10 mMASDRBEZ & 228~910
pg/mLO3AERFEE L. ERFELEETIZSI mix
FHETPH L UHEAEET CoEmNE (188 O BIEEH)
%, EFMEETIE, S mixEEETIIBIT A 240H
ERRIEE, ERRERL,
BEFREERE L.

FOER, EIEELEL S IERLEBOVTROML
HEEIZBWTD, %@%@%Lia%#ﬁﬁﬂ%mﬁﬂ
RIS NG Hh o7z,

DEo#ERLIY, REBREGTTRET NI AF VT Y
EovLAFOFRY NI, REEEEEFELEV(E
) &R L7

FHik

1. REBMBIH

WL R % I 5 R AR ERBRICE <ﬁﬁé
NTWaZerhb, RBMREkELTFY /1 =-X -
Ax&—@%ﬁ%mﬁ%%m%%@HunD%%ﬁL
7o, BRFNS594E11 A 15 BB Br A SRERET (3R BT RS
SERBEFER 25555, —8HEIAFLR
R F 3 F(DMSO:MERCK KGaA) # 10 vol%dsm L 7=
%, MAEEDIRELS. REBRICEBLCIESERY
B S~5E L IR L b DR AL, B, M
TR IR B L U150 %, Salk
BERBRTIIFAISE L B0 AW,

2. EERORAH

Eagle-MEM R fksE#h (JB7 27 / 75 AR I, A7
5 ¥ 7 4 V¥ — (045 um:Featuring Corning and Costar
Products) * A\ CHIE B ERE L 7- 3@k (56 °C, 30
) EMF i (GIBCO Life Technologies, Inc) % &%
BETIOvol%IZ 2B &S MR 72, RERCEALL.
AR OEERL G A CIRELL.

3. HEEH
CO A ¥ Fan— 57—(Formai‘ol0‘_($%1§‘f7‘7‘4
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BETHE LI L YRtk

) TEE L%, 0.1 w/v%?”

H AT AR EB, COBES %, 37 CH%&MTH
faxsgEl 7o, :
4, 89 mix
BLERG6y ALROF v I3— 7 L EESI mix % FERIC
FRALE. SOmixHDSYIFERE LTT7 /MY
— VB LUE,6-NV V75K EHRKE L7 Sprague-
Dawley RS v PO ST INA, 72, SO
mix DHBIIRR S OFEMFE - /. S mix DER %

PFWRT.
B S9 mix I mLFOE
S9 0.3 mL
MgCl, 5 pmol
KCl 33 pumol
G-6-P 5 pmol
NADP _ 4 pmol
HEPES #%18% (pH 7.2) 4 pmol
FEBLAK % &

5 #WRME

FRSAFATrEL YL FOFY F(ay &
£ :81021A) IZ#EE20.0 % DKBHTH Y, KEHEFT
RETHAH. BMELHCGER) 2 oRE SN HEBEWE
AL, HBRWEIL, FHABICTERECRELL.
HRERTH, HERWERGTIIBVWIRAEBRME %5
LR, BEECHEI 27,

6. WERMERDA

HKERDEE, WMWY OARERFESAK AR
BETE)FAVTHRLCHARERE L. FHBER
P ERABEE AV COERREREICARL 2%, #en
B EFT oz, 225 L, Bl TOBBYEIREN
200%CHAHZ L EEBLTHABL.

7. TRRRIEEMNGIEER (FREER)

LY LVOMBERELVF L — MIEE Y EE
L, BE3RRICHEBRYE R T L L7, EhHLEE
TSS9 mixFEFAET (-S9 mix) 2 VITFET (+59

mix) CORRLE L 21k, HEFLEBRICMLTES
WISEF RIS E R R . ERABEORE, 24KHE

L TUEETERL /-,
HBa % 10 vol% B+ V=) v (I T
YAV N4F Ly b

(RBBAL360) KB T L0 B RE L7, BREHTEGO
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—o— [short-term treatment : —S9]
- o- [short-term treatment : +S9]

120r

100

80+t

Survival (%)
N
o

IS
o

27

0 70.8 118 197 328 546 910
Dose (ng/mL)})

Fig.1 Dose-survival curves of tetramathylammonium
hydroxide [short-term treatment: 6 hr]

vol% =% /7 — v, 1 vol%ErBRKEBH) # EEMZ, 57
BIRERE L TEELZEHR L2, 580 nm TOWREE
BEE L. SREEBICOWTEESBETORLELD
T Ak, ThbbMisEFELER L.

ZFORR, WTNOMEEIZB T bR MigETE
WHENIEE Sz h o 72 (Fig. 1~2).

B, HBRYESERTE, ERELEETIZIH46
pg/mLEL EIZBWT, EHEAEETII0 pg/mLIZB
WTEBRODHMMENMZT VA ) EEZRL T,

8. HBRABRSLURBRBONTE

M ETEMR KB R b 212, RehEEREBTR
R 2 & INERLBEEREOVWTRICBVTD
910 pg/mL (10 mM#Y) 2 RELERE L L, UTAK
2THUEISHELR ICEEBELREL -,

7B, BEdEe LT, ERAREROSE, -Som
BT 4 b4 C(MMC:HBABEREELHEMN) 20.1
pg/mL, +SOMBTY s 0kA 77 3 F(CP iEEF &M

EM) %125 pg/mLOAET, ERMBOBEYL I

43 v C%0.05ug/mLOBAETREEL 2.

9. REMERDER

BEE60 mma 7L — b EEV, HEEENGIEER S
FR B ESONE 21T o 72, BERT 2RMATIC,
BAMETO0.2 ug/mLE % B LS 203 F(GIBCO
Life Technologies, Inc) ## M L7z, bV 7S VBT

-108-

~~— [continuous treatment : 24 hr]

120 ¢
100

80t

Survival (%)
[o)]
o

E-N
o

20

O L L [y L L J—1
0. 708 118 197 328 546 910

Dose (ng/mlL)

Fig. 2 Dose-survival curve of tetramathylammonium
hydroxide [continuous treatment: 24 hr]

fMlazRBE s, OSHICL VMBBERINLZ. 75
mmol/LiE{LH U 7 A KB R CERRAE LT o 2%, B
E(A Y/ —V3F FRIF) CHRETEEL. ZR
TRETREEER R L2, 1.2 vol% ¥ 4 F3E
WCl20 Mg L7z

10. FEHROEE
BTL—rdHh 100, TebbHEEL Y 2001
DHEPEAG T EMET CTHREL, FEAOBENEL
ELTHF v v 7(gap), RBTKREINT (ctb), ReBAETINT
(csh), FEHEIIE (cte), HBELK (cse) BLUZ
Dfth (oth) DEERE I/ L 72, FEFIC, FHEMR
DHBELEHFL:. REEOFNIIHAREELRESE
& HILBYRBRIBEIC L A 0HEEV I TERL
7.
TRTCDERR I~ FMLL72tk, vAF Y JETHE
L7. ‘

1. EROBER

Xo v 7OHRBET ML EO 2 VIEA (-gap) I2
DWTHREFEEREOHBEEE L FRLL.
RABBOBEREZHE T HMED 5V IL B4
DHBEEZ, AELYORBII- THE L. %E
KEEEET RO HBHEENS %R ZEE), 5
%LLE10 %k T B (L), 10 %A EERBHEGE) &L
72 BREIIERED A VIIHABICKEESEZD b1
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FegRERR

rEA B L HE L.
B, BEFEHFEZHVREIERBL 2o 7.

HRHEUEE

SRS RILERE T ORERE R % Table 1~21ZRL7%. 7
FYSAFATUEDDLL FURY FREROEE,
SO mixIEFEETLLTICSI mixFET LD, WTho
BEICBVTHREAEERE R O UEEMEMRROF
HERIIERI N> o7, S mixIEFAETIZBNWT
i, RBEEIKE LHRETFED DT RIRDER
MREEI NS, 70, SOmixFEETICBVWTIE, #HE
YIRALELC X BB TSR R BB S h i o
7=, —7, S9 mixFEFETIZBIT 2B RYEMMC
THLVER L 7-40RE, B X U°SO mix FET BT 5 B
BYECPTRE L - TIIVwFhicBnT b RaEfk
BEEFORELFREIADLNL.

HEEMEET DORERFE R % Table 3R L7, HERY
GMBEOBE, REMEERE L CHERERIED
FRERIIEE SN ro. T, HBRYHEREILL
LR VHIREENEER IRV TROBABIIBWTHED
bihdoi. —F, BHESEHEOMMC THRIEL
TR A EREOBELBRIBO LN,

RERKATE  Fls

REptENE IR, HKEBE BEBHT,
kFHEERE |

W ESREEREL WML -

T437-1213 12 A% F AR H BT 15 5 FH 582-2

Tel 0538-58-1266 Fax (0538-58-1393

Correspondence

Authors : Madoka Nakajima (Study Director)
Masanori Kikuchi, Shoji Masumori,
Reiko Kajihara, Miho Nagai

Biosafety Research Center, Foods, Drugs and

Pesticides (An-pyo Center)

582-2 Shioshinden, Fukude-cho, Iwata-gun,

Shizuoka, 437-1213, Japan -

Tel +81-538-58-1266 Fax +81-538-58-1393

%B, AEBYERERTRICERBLEBEERZ LTI |

EEEETERED L0 xg/mL IZ BV TRER O pH
MEMZTAH ) EERL TN, SafRERERE
B2 NI RELOHEY P LRBRICEEL B LT
Li-kixZEzbhiahoi. »

UEDRBERN L, ZREBREGETICBVTT FT A
FNTFYyEIILEFOF L RFOF v A —ANLAY
— BRI A RERBREFREICEL, BELH
E L.

B, KGR E DEFEMETH 5 tetramethylammo-
nium bromide, tetramethylammonium chloride,
tetramethylammonium iodide, tetramethylammonium
fluoride tetrahydrate, tetramethylammonium hexafluo-
rophosphate, tetramethylammonium hydroxide pen-
tahydrate 8 & U“tetramethyl‘ammonium tetrafluorobo-
rate DEEFHIZHET AREEI L d o7, -

3k

A. Matsuoka, M. Hayashi and M. Ishidate Jr., Mutat.
Res., 66, 277(1979).

AABELRESZS - WILBYABIHAEE 1t
2RI IRBEEET PR, BRENE, K
K, 1988, pp.31-35.

AEEEE, <YEFT>HBEEEART-E,
V- F74 - v—, B, 1987,pp.19-24.

T. Morita, Y. Watanabe, K. Takeda and K. Okumura,
Mutat. Res., 225, 55(1989).

T. Morita, T. Nagaki, I. Fukuda and K. Okumura,
Mutat. Res., 262, 159(1991).

4)

5)

94
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Table 1 Chromosome aberration test on CHL/IU cells treated with tetramethylammonium hydroxide

[short-term treatment ; -S9 mix]

No. of cells

Timeof Cell Number Number of cells with No. of ]
Compound Dose exposure survival of structural aberrations with polyploid . Final
(ug/mL) o cells aberrations o judgement
(hr) (%) analysed £8P ctb cte csb cse oth -gap(%) cells (%)
D.W.~ 0 6 100.0 200 1 0 0 0 0 0 0( 0.0)— 0(0.0) — -
Test substance . 228 6 110.1 200 3 1 1 0 0 0 2( 100~ 1(05) - -
455 6 83.6 200 0 1 1 0 0 0 2( 1.0)— 0(0.0)~ -
910 6 78.5 200 1 1 0 0 0 0 1 05)—  2(1.0)— -
MMC*® 0.1 6 63.8 200 11 52 122 0 0 0 132(66.0)+ 1(0.5) — +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse.chromosome exchange, oth:others,
-gap:total number of cells with aberrations except gap
a)Negative control
b) Positive control (mitomycin C)
Table 2 Chromosome aberration test on CHL/IU cells treated with tetramethylammonium hydroxide
[short-term treatment : +S9 mix]
Timeof Cell  Number Number of cells with No. of cells No. of .
Compound Dose exposure survival of structural aberrations with polyploid | Final
(xg/mL) (hr) (%) cells aberrations 11s (%) judgement
T ° analysed 3P ctb cte csb  cse oth —gap (%) cellstzo
D.W.*» 0 6 100.0 200 1 0 0 0 0 0 0(00)— 201.0)— -
Test substance 228 .6 97.2 200 0 0 0 0 0 0 0(00)~ 1(05)— -
455 6 064 200 1 0 ©0 0O 0 0 0( 00—  2(10)- -
910 6 95.6 200 Q 1 1 0 0 0 1(05)— 1(0.5) — -
Ccpe® 12.5 6 74.5 200 12 52 140 0 0 1 148(74.0) + 0(0.0)— +
Abbreviations; ctb:chromatid break, cte:chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth ' others,
-gap:total number of cells with aberrations except gap
a) Negative control
b) Positive control (cyclophosphamide)
Table 3 Chromosome aberration test on CHL/IU cells treated with tetramethylammoniym hydroxide
[continuous treatment:24 hr]
Timeof  Cell Number Number of cells with No. of cells No. of
Dose K (& tructural aberration with R Final
Compound exposure survival structural aperrations . polyploid |
(ug/mL) o cells aberrations o judgement
(hr) (%) analysed gap ctb cte csb cse oth ~gap (%) cells (%)
D.W.* 0 4 100.0 200 2 0 Q 0 0 0 00 0.0)— 1(05) — -
Test substance 228 2 97.7 200 0 1 1 0 0 0 2(10)— 1(05)— -
455 24 93.8 200 1 1 0 0 0 0 1( 05—  2(1.0)— . -
910 2 89.0 200 0 0 3 0 0 0 3(15)— 1(0.5) - -
MMC¥ 0.05 24 60.1 200 1M 21 k7] 0 0 0 63(31.5)+ 1(0.5) — +
Abbreviations; ctb:chromatid break, cte: chromatid exchange, csb:chromosome break, cse:chromosome exchange, oth :others,
-gap.total number of cells with aberrations except gap
a) Negative control
b) Positive control {mitomycin C)
’ 95
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Twenty-eight-day Repeat Dose Oral Toxicity Test
of Tetramethylammonium hydroxide in Rats

B

FRIAFAUTUET L FOXY FO28BBK
ErOfsSEnB(mE14 B 8) % M o Sprague-
DawleyZ7 v V2 HAWTER L. B5EXMIES D
O(XEREE), 5, 10B XU 20 mg/kg& L, 0B X TU20
mg/kg TG HEIIAERBE OBz &L 110K, 58X
V10 mg/kg ¥ S-BEIT 1 B0 A R L CRBR 21T o 72,

FORR, WTHLORSEIIBWTHRTHAIIRD S
Nhhrol., —BREOENEL LT, ®5%6HLE,
10 mg/kg Pl LD B THRESEH DTSRV EL T
BZEa N/, ZoOmEL, ZE5EEIBELRICELRT S
—BEDERTH - 7o, REFEISHLREIZIEX, Eo
10 mg/kg LA E D SEEB L UMED 20 me/kg 58 T
S%1IHMULEBRL CREINEHX D>/, 10
mg/kg B EHOEB X 0720 mg/kg B 5B O MK T3,

BEEAOEMEBEYRL:. £/, BEHES

B ERSROBOBERIBMELRL, BES)
BICHAERENRD SNz, EES2BORRETI
WERYM RS HOMI BT 2 BREFRLE (N 4 5
Wz, BE5B4ADORBERRIZIIHRBRYERS I
BLAecE N Rl L7, MEERES LU
MEAELFRERRICIE, HBRYERSICRELZLE
AONBEIIBO a7, BREEETH, ®E
HEETROEO LREE»AEIEEL TR L7z,
Thbhbb, BHESEIZ5 mg/kglLDOZREHT, HNE
1310 mg/kg L OB EET, WTNRIABRRBIH
RooNi. —F, BEHERTEOMS X U HEEE
RTEOMECRERZEEIZNE, WITNLIEELEIIRD
bRhdot. i, WEEARERRICE, HBRWER
BIRRLALEZZONAEIZBEI N o7,

UEDZ Eds, RRBEHFTILBITET I AT
FTrEZULFOXFL FOEEZEEE, BTHES
mg/kg/day®kil, M TIE5 mg/keg/day Th 5 & HIHF X
ni:. ‘

HE

1. #HBRME

HBRWEE LT, BHEIHEES) LV Rftshks
FIAFNT VRS AR FRF Y F020.19 %AETE
(7 v FE5:81029) 2 /o, RS NAKBRIIESR
BROTWAAT, THiM & L CREEES ppm, H1E#0.17
ppmZEE LTz, HEYWEIL, FRKRITERTR
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Bl 28, BBRYHEOXBRYETORESRIL, B
HERME L RETTHEISMT A LICL D HER L.
BESBEE, HBRYWELRFEHAK(REES.
9707SA, NEEM) THFRLCT IS AFAT Y EZY
A FOFY FEEE LT02 w/vhBRTHREL, =
NEEGTAKICE ) REBEICEREFRLZ. 28, 0
CHRELAZEREORSREDEENE Y EH L 24
R, BRPOHEBRWEOEHER L, FIERED 100~
101 %ThHolz. T, XEBRWEOBEEFORELE%.
AT B0 O EORLFRETH o 72720, BE
MRBRIIERE T, RE5REIABRARL L.

2. BB LURBTAZE

REBRIZIE, £EBGETEAL, BRELERTSERAT
fEf=E L 7= MHE 0 Sprague-Dawley % v b (Crj:CD
(SD)IGS, BARF ¥ —JVRA - VY N—@E) B30 % EH L
A

BT, MESBRCERENS oM E R,
S EERTH OREICE SV TRERNBLEES L E
W2 0T BRI, ML ONBEBIUVUEHEE
BE2Z£I0ILE L, BEBLIUHHEHEZESILE L.

Bhpid, BE24 £ 1 C, BES0~65%, BAMEN
150 /0%, BEBI2EME (7T~19B AT CREL-ATE
AT, €EEASMEr —JIZIET s L, ERSAR
(CE-2, BARZ L 7H#) B L UKEBEKR(REHKERDR
K)FEHBREETCHAT L.

3. BEBORESLIUHSHE

FRBROBG R, REERENDOOTHATKLE
HROKSEETFHRABROBRICESERELL. T4
bhH, 20 mg/kgZ SHBMRBERS T2 LIZ L Y HE3H
H1HIT, BREEEDOREFRE SN, 58L010
mg/kgZ TREIREBHREG L THALEMBA LR Do
o, —h, BEBORSEUETHEARE LT, 25
mg/kg ¥ BEZE L5, ¥RBLUBEEEHD
BWAOENEEA SN, HBIFIFIFATIIHRSREDEKREN
BALE. ZhonZ bd 520 mg/keix 5813, HE
MBI LABEUEENFRDOLN, »DEEORER
51lfit2 9 AHETH A LHKL, ARBROBER, &
HE#%20mg/kgk L, DTARK2THRLTIOBLUS
mg/kg%EF'Fﬁ%\ile\“{&}ﬂ%& Uiz, F7-, MiEE D
BIKTH HEFHAKERSTHBELZIT L.

BEREIGAREDRS L, 1R1H, 28HHE, 7
v FVABEEHVTHES L. R5FEE 10 mL/kg &
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28 HERERSEHHR

L, HEREIHEE L bEEROKEL b & IR
B LA 2B, HEMEIZI4EREL L.

4, BERBLURBRE
1) —MRE

BE ESHET RSB L URER) A 0—IK
BABRLA. T/, KER, R5E1H0FIHOHK
S5EETE5H, HE5S2BLREERMERTET T
BI2EOEETHEEL, Foft, #SHEKTH, |
BHEETHBIUERE IO EIEL. BEER, &
EEIBATIE, REEIEPL2BIZATTIEDAYD
BHEEXHEEL, UBOEHHRTEE CEE1IO0HE
ETHlEL 7. :

2) RAgE

BEHELEFITOVT, BE5ELEB L UEES2E
R — AL TERL, #48XU0UBEOR
BTHRRL:. Zo4EERE AT, pH, #ii, &8,
Wor bk YURNEY, vOovy -4 R REBK
H(7 =5y 2200+, N4 )L =®@)icky, F
FEABLUBEREBICLVREL, UBERY A
W, RE(RFHCTERLHML, HETRY), tE
(BAES - ) DEEZEE) 2 RE L7130, 285
TG SR (BEA0S, BALT)ICEY, FRU YA,
AT LB L UHERE (44 BARE) FEELS.

3) MAFERE ~

BEHEZ LEEHEXTE2 R OHKBE 2
BB L% 1825 24BHEAE S, RV b
NLVES =N F )7 AREBETCERERERLD
EDTA 2K #Hi&E %) & LT L, Coulter Counter
Model S-PLUSNV(a—WV¥ -T2l 7 b7 Z@)I2&
hARMIRE, HIMERE, FHRMBER, MM L
L, BREMBE)BIUVOLEGEE (RAEEER THEL,
IhosriizAw by )y ME, FHRMBENEEES
LUEHRMEBRMEERELEY L. MEO—HBiIEE
HEAKE L, BMIKSE (Wright-Giemsa$eta) 3 & U8
RARMERILE (Brecherik) #35k@d /2. F/, 7 VB
M) AR PLEER & LCHRIL A2 % CA-1000 (R
HEABETFW) ICL Y 70 O v EUEBEHB I ONEER
S harRTT RS R OEREREE) ZRE L.

4) MEE{EFRE

MEFREAOTMICEI EHEE, ~%) 2 HgEEH
ELTHRIML, MmiE% 58 L CRLARENDZEBST
418 (COBAS-FARA, UY 2 ¥4 TFF ) AT 497 R
EYCX D, BRERQRE(EY Ly ME), TVYTIVE
& (BCGik), BV A7 u—)ViEE(COD - DAOSIE),
T ROEEE(SVa%F—¥ - G6PDHIE), REEE
WE(7 V7 —¥ - GL.DHE), 7 VT F=ViRE
(Jafféi®), 7hH Y 7+ A7 7% — L& (GSCCHE),
GOT{&M (IFCCi#), GPTiEH (IFCC#), y-GTPEM
7Ny IN-3ZHNEFTA4= a7y FREE),

78

MU Z Y kT A FiEE(GPO - DAOSEE), &K vig
BE(E) 77 UVBEEE), PV 5RE(OCPCHE) %2
HEL, A/GRZER L. T/, SHHERGONE
B (EA05, BART)ICX Y, FRUTLARE, HYTA
BEBIUEREE (M + CEBE) FUELL.

5) REERE

ERORMmMICFIERHKE, BWERLERL-0L, #
BEBLUVHBORBYERLTo /2. T2, ZEWORM,
Fapr, (OBE, FERE, R, R, BF, PRI IIEE,
BRLELGEOEFHELITY, EHEEELHRAOKE
THRLT, #NLEThoOMESZEB L. 512, BN,
TEMAE, BH, BB, FIRE, EEME LR RS,
REX, W, KR, B, Wi, kiR 2%, 8§, =
kG, =5, BB, 5%, &% EBR, IR, BE,
IR, FE, k&, FLAR, b, TEY L5, BREEY
VoNES, B (THREER), ABME, KBS, W,
ETh, STR & &8, K#k H—5-IR KE,
FREEE % 0.1 mol/L J > ER#R1E 10 vol% sk V= 1) V8K
(pH 7.2) iICEE L, #E, WMELFI 7T VRICEEL
7o, GGEE, BFEE, B, RMR, BIE, B, ME, BEt
F, EBIURERII NG 714 vaABE%, ~TbFY
VY AP UREEREERL, £, HEEBLIV
BHBRIIOVWTREBABEREZERBL 2. XnT,
WERMERE L 2EENRDLN ORI oW T
S ORBABFRELER L. Jof, NIRMHEFE
MO L NI-RE - MoV T A REMASFRELE

v ML,

5. fREtEREAT

FE, B, RREEEERELRO) BLUEY
A O MFRE, DREERERZSVICBEER
2oV, BILIIEHES L BREREEZ RO, £
7z, RERBEHIRELL LB AL, DunnettiECTHEIE
2T\, 2BEDBEICHE, Student DtIRZE L2 V> L Aspin-
WelchDtiE %7072, 561, RBEABERERR
X, 7v— FaF L7-7— % 122vy T Mann-Whitney ®
UE%, BESV— FOSEHMEIZ D\ TFisher B
BORHUREZT-7. kB, TONBES X UHER
WEZGELOBOEEEREIVTNORALAEEK
HE5%E L7

fER

1. —igikEE

BE5E6RLRE, BESHIBMUNICHEET 2R5E
BO—BEDOREN, 5 mg/kgk S EOMELH, 10
mg/kgZ 5B OBABI, WSBI, 20 mg/kgfrSBEDHES
B, HomizRO oA, T/, REEISHLUEIZIE,
MEFIE SR IFHL L#EL CRESh HLH Y,
T OFEIE, 10 mg/kgXSHEOHEIF, 20 mg/kgixs
BEOWESH, M6BITHo7. TNLDFKER, 5
mg/kgx5HERE, BECIVBRVELTEESR

-112-



TRIAFINTZLEZVLENAXI R

BIENEholz. T, AERICL - THEESHORE
DEBTAHALNBEI o7, 8517, 20 mg/kgt’
EHOBIFITIE, BEIRBEILRENIRDOLND
Crbdhos. FoOM, 10 mg/kgIx SEOMHLH T,
BSEI12H LM, FREROBRLIRZOLRT. &
B, BEHRB L UCEEARFIRCHIZ 2P o7

2. {kE&E(Fig. 1,2)

BB, HERWERSETE, BEThiZBn
THHRBELORBICKENDEELZITED LA Do
7=,

3. #gEE (Fig. 3)

10 mg/kg#x S DB £ U°20 mg/kg ik 5-H OME T
i, REF1BOEBREBEFHBELLRLTHRELRRE
FRLEN, ZOROHBSHEHICIE, WThLoHRY
BHREBIIBWILEELRERED N o2, —7F,
EERR T, HEBRYERSHOBOEHESIEEERL,
EEFLIBICIIEELGENIRD LN

4. [RARE (Table 1)

BESIRAORETIE, WTNOBRERBICBWVWTY,
BB ERYERSBHEOMIIE L VERRO L5
72, EEEENORETIE, HBRYWERSHOMBIZBIY
LEMEPREE I CEE L EIPRO L.

5. MEFMHRE (Table 2)
BEHERTIEOBRETIZ, 20 mg/keRSBEOHIZ
Jaho ¥ UEBEOEENAR DRI, BB i

BYERSHEOBIIERLERTD ON2h o, 12,
HEHERTROBRETIZ, EBRYWERSEOMHE K
MERBDOFEZRBL A LNIT D, BTITERRIMLE
W, PHROBRARS L OTHROKDEEEORN
L MMRBOBL A, Fi2, BTROBEBORS B L
PEERS P VR TSAF Uy BREOERIZD LN
7.

6. MEHE(LPRE (Table 3)
BEPFERTEORETIE, WThoREFEBIZBW
T, HRELEBYERSHOBMICAERELREIRD S
Nz odz, BEHBRTEOETI, REQRENEE
ZIETRO by, MOMEEE (I IERE L B
WEREHOBICEELRZEIRDON o 72,

7. REBPRE
1) HIRFFR
(1) RS HARRE T RFRREIH

FHBRIROBEEEN10 mg/kgk SHEOMHE1FIIC, B
OB BEOM G, BIEONEI{EAT20 mg/ke
BREBOMIFIBESIT,
(2) EEHAREET REEEEIA)

B KRB L B EORAERA20 me/ke ik SHOH]
Bz, FEIORES L UHE EEONEREIHTEBEED 1
iz s .

2) HEER(Table 4)
BEHI R T RS 05 mg/kg L LD SEOKT
B, OB ERICEERBANEALNR, 10 mg/kg

6007
500+
4OOJ
G
£
2
[0] -
2 300
>
©
0
oM
200+ —O— Omg/kg
2~ 5mg/kg
-+ 10 mg/kg
100- —O— 20 mg/kg
0 [} T 1 ) LI} I ) | L L 1 i T 1
5 8 12 15 19 22 26 28 1 5 8 12 14
, Day of administration period Day of recovery period
Fig.1 Body weight changes of male rats treated orally with tetramethylammonium hydroxide in 28-day

repeat dose toxicity test
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28 BB S EUEEBR

400 ~
350 4
300 -
5 250 gi::::ji::::ﬁi::::ii::::i
g 200
>
° .
o )
@ 150 ~
~O— 0mg/kg
100 + —x— 5 mg/kg
{110 mg/kg
—C— 20 mglkg
50 +
0 T | E—— T T T - I T T 1
1 5 8 12 15 19 22 26 28 1 5 8 12 14

Day of administration period

Day of recovery period

Fig. 2 Body weight changes of female rats treated orally with tetramethylammonium hydroxide in 28-day
repeat dose toxicity test

40 - Males .
35 o
30 O——0
25 A
o] 2 g
g mg/kg
2 10 - -+ 10 mg/kg
5 5 - —O— 20 mg/kg
g' 0 - *:S!'gnf'f!'cant difference from 0 mg/kg, p<0.05
g »:Significant difference from 0 mg/kg, p<0.01
_§ 05 - Females
£ 20 1
15 ~
10 S
5 -
0] T 7 T 1 —
1 8 15 22 1 8

Day of administration period

Day of recovery period

Fig.3 Food Consumption of rats treated orally with tetramethylammonium hydroxide in 28-day repeat dose

toxicity test

PEoHEHETIE, HYERBICIABELRESFIRDO LN
7. =%, BRABKRTRENSIOREERICE, WY
NOYFBLERRO LN o,

80

3) RIBABMFAREE (Table 5)
(1) HREERRHE T ssaRSl

BROEMRME 8B E 2B/ MED 20 mg/kgx
SHOMBICBES NI, B, BES 530
B RABE I LD, WThOFRLERTZOR
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T

EHEEBIUBREIEZRDONE o7 28, BIR
BYICIRED A S N R & LT, HHAIERBKICE®
ATH S NT7-10 mg/ke R EEHDOELIF TIIHTFHROH
MAs, BEICEBRENSLSNANBEEOMIGITIIRED
FRaLS, RO /NEEA AR S NT20 mp/kg iR SEEOMEL
BT, BHEMDOBEERNENETRED SN,

(2) MERHARSHE T RSAEEIG

He O BRI RS BRI b BRE R EBRENME
A, WBE2H, WEBRWEXKSEIFICEEINLIETD,
BAREROHEFBEEINLN, WTFhoRRL LN
TH+OREFEBIVOCBREICERED O o, &
B, ARMISHRERAONIEOFRELT, FHO
EEBIUWEEAONMESEL L NI BEDLIFHT
11, BREOBWSERBIUBE LAOBTRIOIEE
SN, BROKELE REDHRBEATA L7220
mg/kgtx SEENHE1IFITIE, ZhISHIET 2 EeELLN
LR SN,

HEE

FANGSAFATrEZ YL FORY FE, 5, 108
X 1720 mg/kg » & Tl ? Sprague-Dawley 2 7 v +
Z28EHE b o THHIEORS L, 20%I4EED
E{EREE R,

FOER, R5E6HLUR, BBRWEZSHIIKSE
BOREFRO LN, JOREILX, BE5RIBRLA
CHEET 5 —BEOERTH - 0%, &5EI13ALE
12iE, 10 meg/kg LEOHEEEB L IO 20 mg/kg
BEBRTIE, HE5H#1IBEUESBREL CREINLHP
Hot. KL, FIIAFLTrEoVLLFOIFY
FoOEMEZEORSELRBROFHER (50 mg/kg) TH
BEINTBY, BHRWERSIIERELELIONS.
REOREE LT, FIFAFAVTEZTARRT
FLND0.2 w/v%KIBERNOPHIZ125 LV HET V)
HETHBLI LD, BISREORBMEIZLHEILEDE
ZoNh57, BREOHRSREBETOpHIZIZLALY
Thohnwlehs, FOTRERLEVWEEZ N5,
—F, FRFIAFAT vEDY LI AEE (B
SEBEY)THY, LAY VEEHERT LY
ZEpnh, HRWEOBEMBERIIGTAERICLST,
B OSWATE LTRSS 5. kB, WEMSMC,
FEOWKD AV IZEILE IR EIRBED s d o .
$72, 5 mg/keZSHOBE1IFICERD b RER, 1
BDAT, BEDREDEKTALN TS Z Lhb,
HEMEOVERIC L BERTIER L, HERECREL
Bt EZLND.

10 mg/kg¥x 5B NS L U720 mg/kg S HOMET
3, BEEIEOEEENRELRLL. TOELIE,
HERENTHAZ LD OHBYWHERSIZLAbDEE
ZONBY, BEHMEFOREICRIENRIIRL, Z0F
BRIEMLZLOTH-7/2. —F, BEHETORBRYE
BEROEOEBEENEELZ T L. ZOBERAIZOVT
BAETH 25, HBRYWEESFEICLAELEZERDL

N5, 72, BEFEEORKRET, HBRYEHRKSHD
WOEMETME MM A LN, ORI, &
RO IR o THh S DBEEOHINAE) BILD
WEEELED 5. ,

EEHER TEOMBFRERL L LT, HBRYWER
EEROME I RNREORI N HENIED, ETIEHE
RARMERIL SR, FHROFEES L OFHRMRMEE
E0HME IMREOBL Y, BTIXNEZEEDRED N
FRnERRH LN, Tho OB, WTFhbik5H
BRTEICEGBREL 0GR, Tz, £BNETHE
BROBRMEETHEI Ehs, ERFHNERIIIL
WhOEEZ NS, ZOM, ML L TMEEFED
BREFEDH b, NEELEBRDERSHLOBICER
ZoFID L MEEEER, ERAmOELThH-o
b, BEHERENCETIX, BEHERTEROADE
1LThHy, MOBERRD ZholZ eht, wihd
WEREIR S B L U F 0%k < BIREIEICBIEA 2 \»
BlpeEzLNS.

REERTE, RSHBKTRCEOLCBEEFHE
IR LTRA LAY, BREH BT AMBFEITRIC
WAAEBREE L DEII oz, WBO LI, FFIATF
VT DY LMEIHBRHREETHY), WEHOY T
FARBEEEIBERH I EIZLY, - D
BEZREIL, ROTHABEOER LEI T2 L2055
LNTBHY, T2, Ty POLERIIHLTLAAA N &
BERAEAETAZLIHESRTVEY, ThbDl L
M, SHORBRTASNEDCLRERORIIE, #
B RS 2BRE, CHOMMEET, Lo
HEELRIZHT 2EHORBIZL o THE TR H
B95, FOEMIIOVWTIIRBETHS.

Z0Of, FEEREFRRE LT, RSPRAKRTEIC,
20 mg/kg %X 5B D25 TR O R ALRAME (AP RR A
GHBE NN, TOFRE, #T v MIUEBRE
REAWRETH DY, MEHEAXRTROBETIE,
BETLEDLNTWAEI E0b, HRSHHRTEICE
ZANEIE, BREEEOLOT, BBRYWHIZS S
HREL-BTREVWEZZ NS,

DEDLEIZ, FRIAFALTVyEZTLREFOFY
K REHSTAHZ LX), 10 mg/kgl LORET
3, BEHBOFRENALN, 20 mg/kgDHETIX, i
EFIEBU I SEL AL NLFR S, o7z, T,
BT OBOEENHERFNICEA L, 5 mg/kgbh
DRBETHNERBIARLENRBOLNLZ. LEdoT,
ARRBEGETICBITLF P FAFAT VE= UL FO
3 FOEFZEBEIY, HTIX5 mg/kg/dayRil, HTIE
5mg/kg/day TH B L ¥ S sz,

ER

1) FEE, “EB%" ZHEBER, 6, FRE
3=, 1986, p.200.
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2) R. H. Kennedy, R. P. Wyeth, P. Gerner, S. Liy, H. J.
Fontenot, E. Seifen, Am. J. Physiol., 268 (Cell
,C1414(1995).
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