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Single Dose Oral Toxicity Test of 1,4-dicyanobenzene in Rats
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Table I Mortality and LD, values of rais treated orally with 1,4-dicyanebenzene in the single dose toxicity test
1,4-dicyano- Distribution of dead animals Approximate
benzene . . LDgyvaluee
_ Sex  (mgkg) 0 I 2 3 4 5142  Mordlity P (mgke)
Male 0 0 0 0 4] 0 o 0/5
) 334 ) o 0 0 0 0 O/5
. 500 o 0 0 1 4 0 Y5
707 0 0 -0 0 0 0 0/5 2000
1000 ) 0 0 1 0 ¢ 1/5
1414 0 0 1 0 0 0 15
2000 0 0 0 0 2 0 25
Female o 0 ] 0 b} 0 0 0/5
354 . 0 0 0 ¢ 0 0 0/5
500 0 0 ¢ 0 g 0 0/5
707 0 0 0 0 0 0 ofs 2000
1000 0 0 0 ¢ 1] o 0fs '
1414 0 ¢ 0 1 0 0 T
2000 it )] 1 1 t] 0 2/5

a: Day after administration.
b : No. of dead anitrials / No. of animals dosad.
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Twenty-eight-day Repeat Dose Oral Toxicity Test of 1,4-dicyanobenzene in Rats
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Table 1  Body weight changes in rats treated orally with 1,4—dicyanobénzcnc in the 28-day repeated dose toxicity test

- Administration pericd -
1,4-dicyano- )
benzene  No.of Day of administration Body weight gain
Sex  (mghke) animals 1 7] 7 14 21 28 Day 128 %9
Male 0 14 1404 1472 188.4 2477 304.2 347.8 207357 147431
+4.9 £59 - #1001 £179 2247 4208 226398 5901
1.25 7 1390 1474 1879 2423 2974 3417 202714 145914
' £72 472 119 #187 4263 268 123606 +16.479
5 7 1403 1479 1887+ 2481 - 3047 3489 208571 148767
: +4.6 +5.1 £5.7  £117  +I81 200 +18.876 +13746
20 7 1406 1460 1849 2441 3003 3466 206000 146444
+5.7 7.0 121  #184 3162 202 115362 47168
80 14 . 1390 1415 1629%%  2154%¢  2584%F 2873 %+ 148214 4106512 +*
4525 6.4 80  £lLd k166 221 #9116 12541
Female Q 14 1287 132.7 1559 1783 200.3 2192 90500 70387
5.3 +5.7 +8.2 +7.8 #83  £107 18609 6917
125 7 1289 1327 1543 1767 1996 2209 92000 71216
_ 139 +5.3 #7.6  #113  #155 195 *16.482 +11.250
5 7 1287  13L4 1569 1786 . 2014 . 2253 96571 . 75026
+6.2 +6.2 +5.8 181 H16 162 £12.869 10456
20 7 1296 1289 1499 1720 1940 2150 85429 65994
| 6.5 +4.7 #1132 #1288 #1881 +15988 +12.344
30 14 129.1  1265% 1348 %% 1600 ** 180.6 ** 196.6 ** 67.571 ** §2.232 %+

+6.4 +6.9 18.2 339 +12.5 *155 £10.624 47069 |

a: ( Body weight gain / body weight on day 1) x 100.

b : Values ace means  S.D. thereunder, and expressed in gram.

* : Differs from control, p<0.05. -
*+ » Dilfers from control, p<C.01. )

Table2  Body weight changes in rats treated orally with 1,4-dicyanobenzeng in the 28-day repeated dose toxicity test

3

- Recovery pericd -
1,4-dicyano-

benzene No. of Day of recovery Body weight gain
Sex (mgkg)  animals 1 2 _ 7 i4 Day 1-i4 R
Male® O T 356.3 % 360.7 3877 418.7 62.429 17.447
‘ 436.1 #3172 . 3437 457 +9.981 +1.288

80 7 297.1 =* 3074 ** 3474 3837 B6.571 ** 29.086 **
+10.6 03 *13.5 +21.6 +13.402 3978
Female 0 7 217.3 220.1 2330 240.9 23.571 10.860
+123 +13.3 +13.1 +14.0 *4.721 $2.202

80 7 197.0 * 206.1 . 2283 236.6 39,571 ** 20,233 #=*
“%14.6 +15.0 +i6l - (X +10.814 +5.675

a: { Body weight gain / body weight on day 1 ) x 100.
b; Values are means + 8.D., and expressed in gram.

* : Differs from control, p<0.05.

*&: Differs from control, p<0.01.
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Table3  Urinary findings in rats wreated orally with 1,4-dicyanobenzene in the 28-day repeated dose toxicity test
. - Final week of the administration period -

1,4-dicyano- . PpH Pro Glu Ket Occult blood
benzene No. of
Sex (mgkg) animals 6.5 7.0 7.5 8.0 8.5 . + - - -
Male 0 14 19 ¢ 0 4 9 0 14 14 14 14
125 7 0 L} I 0 6 1] 7 7 7 7
5 7 0 0 1 4 2 0 7 7 7 7
20 7 0 1 1 3 2 ] 7 7 7 7
80 14 g 0 0 1 7 0 14 14 14 4
Female 0 14 0 5 0 4 5 8 6 14 14 14
1.25 7 4] 0 0 3 4 4 3 7 7 7
5 7. 0 I 1 2 3 5 2 7 7 7
20 7 0 -0 1 3 3 5 2 7 7 7
80 14 1 0 2 6 5 i1 3 14 14 14
Urinary sedimerits
Epithetial cell
. . Smail Specific gravity
l,4-dicyano- No.of RBC WBC Sguamocus Rourd round Others
benzgne ) 1.011-. L.021- 1.031- 1.041- 1.050<
Sex (mg/kg)  animals - - - - - - 1020 1030 1040 1.050
Male 0 14 14 14 I4 0 14 14 14 0 2 5 7 .0
1,25 7 7 7 7 0 7 7 7 0 2 3 Q 2
5 7 7 7 7 0 7 1 7 0 0 2 4 1
20 7 7 7 7 0 7 7 7 1 1 2 3 )]
80 14 14 14 13 1 14 14 14 [2 5 4 3 07*
Female 0 14 14 14 14. 0 14 i4 14 0 0 7 6 1
1.25 7 7 7 6 1 7 7 7 0 1 3 3 0
5 7 7 7 7 0 7 7 7 1 ] 2 2 1
yif] 7 7 7 7 Q 7 7 7 0 I 4 1 1 .
80 i4 14 14 14 ‘ 0 14 14 14 [3 5 3 3 Q J**
1,4-dicyano-
. benzene No. of U-Vol | U-Na U-K U-Cl
Sex (mpfke) animals - mlf2lhr. mEq/21hr mEq/21hr mEqf21hr
Male 0 14 14.00 ® 0.7954 3.1624 1.3554
' +2.06 +0.3104 +(.7701 +0.4395
1.25 7 i4.64 0.8726 3.0851 1.3770
: 14.18 +0.3501 +0.9639 H).5276
5 .1 13.50 1.0271 3.3967 1.4986
: $3.59  #0.3915 +0.8889 #0.5134
20 . 7 16.64 0.7624 3.0264 1.2681
) +3.38 +0.2789 +}.6835 +0.3587
80 14 1532 0.5191 2.1291 *#* 0.8600 *
+6.08 +0.2406 +0.6942 +0.3848
Female 0 14 11.36 0.6843 ~ 2.5085 1.2399
. +3.31 +0,1427 40.4289 H).2164 -
1.25 7 11.71 0.7236 2.4126 1.1926
‘ +3.01 +0.3330 H).7615 +H).4719
5 7 15.64 0.7809 2.6590 1.2451
+5.26 40,3538 +0.7050 +0.4595
20 7 13.07 0.5224 2.3371 1.0509
+4.06 _ 10,2490 +0.3835 £0.1981
80 14 13.39 03611 ** 14764 %%  0.6138 **° }
i +5.72 H).2005 +0.5620 H).2872

a: values are no. of ammals wilh findings.
b: Values are means + S.D.
*: Differs from control, p<0.05.

**; Dyiffers from control, p<0.01.
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Table 4  Urinary findings in rats ireated orally with 1,4-dicyanobenzenein the 23-day repeated dose toxicity lest
- Final week of the recovery period -
1,4-dicyano- pH . Pro Gla Ket  Occult blood

‘benzene  No.of -

Sex (mg/kg) animals 65 70 75 80 85 - + - - - +
Male O 7 0% 0 0 1 6 0 7 7 7 7 0
80 7 6 0o 1 o 6 0 7 7 707 0
Female 0 7 2 o0 0 1 4 2 s 7 7.6 1
80 7 | 2 0 1 3 3 4 7 7 7 0
Urinary sediments ]
Epithelial cell -
Small _ Specific gravity
1 4-dicyano- RBC WBC Squamous  Round round Others
benzene  No. of L02i- LO31-  L041- 1.050<
Sex (mg/kg) animals - ~ - . - - - 1030 L1040 1050
Male 0 7 7 7 6 1 1 1 7 0 0 4 3
80 7 7 7 7 o .7 7 7 2 2 2 1
Female 0 7 7 7 5 2 T 7 7 1 2 3 1
' 30 7 -7 7 6 i 7 7 7 2 z 3 0
1,4-dicyano- : ' Lo
benzene No.of ~ U-Vol U-Na UK U-Cl
Sex (mgkg) animals mlf2lhr .  mEg/21hr mEq/21he mEq/21ht
Male 0 7 12219 0.9409 3.7447 1.6420
837 +0.3147 #0.4127 +0.2945
80 7 153 06751 29729 . L1026
_ _ 16.23 40,3275 +1.0286 +0,5919
Female 0 7 13.57 0.8234 2.6381 12816

+6.62 #0.1266 302945 10.1300

80 7 1221 0.6741- 19617 . 08317

15.67 +0.3690 H0.8687 H4617

21 Values are no, of animals with findings. ‘ L
b: Values are means + S.D. N
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‘Table5  Biochemical findings in rats treated orally with 1,4-dicyanobenzene in the 28-day repeated dose toxiéity test

-End of the administration period - ]
1,4-dicyano- Protein fractions (%)
‘benzene Mo of TP Alb A/G Alb Globulin  GOT GPT ALP LDH y-GTP
Sex. {(mpkg) animals gidl  gidl ‘ o o, B y IUA WA 1A 10A TUA
Mzle ’ 0 7 556% 234 0726 5256 2026 734 1539 446 1327 274 5109 28509 L39
0,11 010 £0.054 +1.82 #1.62 0,52 120 080 #22.0 421 #1256 =750.8 2040
. 1.25 T . 560 231 0700 5201 2037 491 1570 500 1366 29,7 5157 20420 107
022 007 £0.041 215 £1.49 0.73 094 1104 +215 =14 +55.3 +7350 +H0.43
5 ’ 7 561 226 0666 4971 21.74 690 1627 537 1350 254 4994 30803 123
4011 008 #0035 3258 145 095 230 103 35 57 +i62.1 34336 035
20 7 561 233 0704 5177 1993 743 1611 476 145.1 27.0 4373 234933 136
.09 0,08 $0.047 £1.57 FL.51 .63 +0.26 *1.26 +200 22 £580 7322 042
80 7 5.60 223 0.659 4944 20.13 8068 1740 497 1423 300 345.6+33856 1.87
.19 +022 +0.082 £5.26 £1.51 £1.38 +2.42 +1.03 3261 53 #69.0 410521 +0.39
Female 0 7 - 580 247 0739 5461 1931 647 1514 446 128.6 . 27.6 2394 28631 271

024 $0.14 H0.060 +1.52 077 072 1080 #1.02 234 41 +68.8 1887.2 043

1.25 7 589 254 0760 5549 17.64 650 1547 490 133.0 234 2296 294i.9 2.60
024 010 0.064 131 22.02 #0.80 127 125 1295 144 506 £10294 1042

5 6 568 243 0743 5410 1898 6.08 1610 473 1340 20.5*2523 29318 297
10.10 £0.08 +0.037 222 +1.28 #0.690 +042 H.87 482 124 *17.7 13985 1045

. 7 586 251 0749 5440 1979 584 1550 4390 [37.0 236 2151 30131 227
.26 #0.11 10,025 2238 2089 078 1072 1143 2374 34 £61.5 $1171.3 2035

80 7 567 24] 0739 5500 1839 631 1680%3.50 -1540 229 1816 42930 274
+0.18 007 +0.012 140 1086 0.74 1096 *1.34 £50.6 .8 TL.0 19804 2032

1,4-dicyano- - \

benzene MNo.of . CPK T-Bil Gl T-Cho TG PL ‘BUN (rea Na K Ci Ca P
Sex (mglkg) animals 0N mg/idl mgit mgidl mg/dl mgfl mgdl mg/dl mEgl mEq) mBqi mg/dl mg/hdl
Male 0 7 7474 010 1369 634 516 1121 1486 0.47 144.64 - 4603 105.6 957 9.37
42280 000 +197 1123 187 £17.3 124 4005 090 +0.146 2.1 022 0.56
125 i 7509 010 1329 594 613 1069 1493 044 14371 4770 105.0 974 959
#2253 000 2231 173 £194 *104 £112 0,05 +0.86 10303 15 +0.17 2043
5 7 8860 010 1273 671 787 -1183 13.93 043 14336+« 4701 1044 9.54 9.31
- *158.3 000 £236 127 4360 201 163 005 2048 20445 £1.0 #0.30 2038
20 7 8997 010 1321 76.9 112.4+-1387-13.53 044 14300+4.623 1027+ 967 876
+184.1 000 138 X8I %123 #12.5 21.56 +0.05 1096 +0211 =13 £0.19 0.64
80 7 9827 010 1360 739 104.1I-1491-3511 043 143.79 4526 1029+ 931 8.07
+278.0 000 +18.1 11.7 £57.9 233 #1.32 £0.05 091 +0.310 1.6 +027 +0.54
Female 0 7 L1 000 1127 643 163 1290 1837 (.56 14286 4.507 1074 9.70  8.30»
: . 13124 .00 *18.7 £9.0 42 £16.6 164 -t0.05 +1.46 +0.263 +2.0 028 20.73
1.25 7 8313 010 1103 681 256 139.3 1694 . 0.53 14307 4397 1074 9.54 8.30
+363.6 £0.00 +197 +12.0 £20.5 1221 20.87 008 +1.27 20210 +2.0 025 074
5 6 . 8247 010 1267 733 277 1508 1582+ 0.53 14283 4.565 1068 960 - 8.50
#1377 2000 £194 3831 X173 £13.2 £236 20.10 093 0498 25 1021 2052
20 7 960.0 010 1031 673 31.7#1401 1531« 053 14279 4303 106.6 9.64 803
#408.7 000 *11.9 +11.0 162 224 205 010 #1.22 40300 26 025 042
80 . 7 13224 010 1256 8701+ 65.1+°179.4+1547+ 041+[4286 4593 105.1 10.13+ 706+

6414 000 £15.6 %90 372 £17.1 £1.21 2007 +1.28 £0.239 1.3 023 +0.82

a: Values arc means = S,
* : Differs from control, p<0.05.
**; Differs from control, p<0.01.
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Table 6  Biochemical findings im rats treated orally with 14-dicyanobenzene in the 28-day repeated dose toxicity test

- End of the recovery period -

1,4-dicyano- ) Protein fractions (%) _

benzene No.of TP  Alb A/G Al Globulin GOT GPT ALP LDHYGIP
Sex (mghkg) animals gldl  gfdl @, o B y WA WA wa WA 10N
Male 0 7 5700 231 0660 4994 2137 737 1663 469 1267 243 3180 30273 143

' ] #0.16 1007 +0034 139 168 4020 1,00 £072 £192 #35 +53.4 £670.3 029

80 1 570 224 0641 4587 2190 6.66+°16.63 494 13;2.3 30.0 309.0 3080;6 226 ¥+
+0.15 20.10' 0031 *+1.20 +160 030 2078 076 232 482 £56.5 +10660 *0.46

Female 0 7 617 257 0711 5270 2074 634 1530 491 1024 277 1739 17896 236
' 4027 0,08 0059 204 *19% 2057 +077 4095 #3125 £57 228 13102 049

80 7 611 260 0737 5299 1973 601 1603 524 1400 290 1731 3431.0 240
#0728 3014 $0055 2296 2145 052 4164 #1.16 534 110 424.5.42292.6 +0.43

1, 4-dicyano-

penzene  No.of CPK T-Bil Glu T-Cho TG PL BUN Cra Na K Ci Ca P
Sex (mgfkg)  animals U/l mg/dl mgfdl mgidl mg/dl mg/dl mgfdl mgldh mEgA mBqA mEql mg/dl mg/dl
Male 0 1 8187 0.10 1466 581 543 107.6 1584 053 14364 4723 106.6 966 8.14
1167.6 1000 +17.1 136 3225 208 4125 #005 10320193 103 1029 032

80 7 8263 010 1281 670 669 1169 1430 046¥14421 4311 106.7 949 8.04 .

‘ 2746 000 215 129 386 1248 #1801 +005 2091 £0.200 L1 4035 031

Female 4} 7 4789 010 1200 703 180 1377 1831 057 14321 4193 109.1 074 650
£173,7 3000 #15.3 83 1134 $19.7 #227 008 1107 £0220 *13 022 2065

80 K oT76 010 1194 714 35l 144.6 1631 054 14314 4334 107.3* 976 681~

16724 +0.00 1183 #150 221 6.2 +1.87 2005 £1.44 £0.300 +13 024 £0.52

_a: Values are means £5.0.
« ; Differs from control, p<0.05.
 wk: Differs from control, p<0.01.
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Table7  Absolute and relative organ weights in rats treated orally with 1,4-dicyanobenzene in the 28-day repeated dose toxicity test

~ Administration period -
1.4-dicyano- Body Kidney Thyroid
benzene No.of weight Right Lefl Right ‘ Eeft
Sex (mg/kg) animals g g - % g % mg 10%% mg 10°%
: | N O ('
Male 0 T 31399 1100 0377 1163 0371 246 3.041 837 2.610
’ +24.1  £0.125 0019 0.08%8 10.017 +1.33 #0.617 £1.32 +0.326
1.25 7 3113 1.217  0.389 1166 0374 933 25% 340 2714
4258  0.139 $0.025 . 10.128 10.025 +1.34 +0.330 £1.30 #0472
5 7 3173 1279 0403 1.267 0.399 9.34 2960 9.16 2.881
+18% .11l H0.026 H.II0 10.025 +1.30 30.487 +1.15 #0.266
20 7 3181 1303  0410* 1320% 0416% 946 2976 929 2914
+19.7 0.113 #H.022  20.110 0.016 +1,99 0,605 4+1.22 3293
80 7 262.0%+ 1337 0511%  1321% Q507%% 10,19 3924% 944  3.634**
#28.0 40170 20061 H.119 H).048 10.77 #0477 +1.26 0.602
Female { 7 . 2017 0.823 0409 0.811  0.403 670 3327 680 3373
9.9 H.064 30030 H.071 10.026 *1.06 H0.554 +1.08 0.523
125 .7 205.0 0.836 0.409 0.810 0.396 . 7.26 3.561 6.64 3.249
7 +14.9 +0.061 0.013 10072 0016 +1.32 £0.764 *1.57 +0.803
5 7 206.7 0.853 0413 0853 0413 730 3,547 7.44  3.617
147  H.088 #0035  0.083 10.028 *1.22 H0.656 10.68 +0.433
20 7 198.6 0877 0443 0851 0431 7.90 4044 7.64 3.816
168 40080 0036 0069 40038 132 £0.801 +222 +).893
80 7 180.6*  0.869 Q481+ 0841 0464%+  BB7T* 4947** 677 37933
. +15.1 #.000 10.027 H 108 30032 *175 *1.119 *1.26 H0.558
1,4-dicysno- - Thymus . Liver _ Spleen Adrenal
benzese No. of : Right Left
Sex  (mgkg) animals mg - 103% g % g % mg 10°% mg 103%
Male ¢ 7 6611 210741 9367 2979 0607 0.196 244 7783 27.0 8.586
+111.1 £30.967 £1.279 10229 H40.063 0.02] 3.9 #1120 144 11163
125 7 641.7 208451 6546 3057 0580 0.8 219 7019 249 7.953
#1224 $49.502 £1.367 0.204 +0.097 £0.026 +4.0 L1545 £1.048
"5 7 . 6587 207.680 9830 3099 0677 0214 270 8544 289 9.124°
£120.6 135478 0949 £0.237 0109 #0030 41 £1.405 4.8 +).568
B 7 643.1 202.129 10004 3144 0543 0473 26.9. B469 286 9.007
+60.5 +£14.746 664 +H.125 +0.060 X015 +2.7 0967 - 340 £1L34
80 7 466.6%*178.419 9451  3.619** (.434** (.170 269  10.234%* 29.3. 11,163 %
+63.6 £17.922 20.801 +0.143 +0.086 30.050 3.8 ).687 44 0910
Female 0 7 5140 256.111 60834 3016 (424 0210 30.1 14980 313 15.549
+103.6 +£56.773 10414 0,155 H0.067 +0.037 +2.3 +1.457 +2.4 x1.471
1.25 7 478.4 232224 6,281 3061 0470 0220 329 16.010 . 350 17.087
' +79.0 24368 10597 +0.134 +0.060 #0.020 438 1118 2.6 0743
5 7 536.0 257.661 6.561 3,184 G431 0209 334  16.209 353 17.090
+148.2 57462 0309 £0.185 £0.070 £0.030 3.5 #1.736 3.2 X1.208
20 7 . 4573 229243 6079 3056 0400 0.20! 317 15969 344 [7.274
3993 $40.378 0.699 H.I36 10037 H0.0f1 252 £2.133  £6.0 *1952
80 7 392.1 219.993 6491  3.596%* 0321+ 0177  29.7 16430 308 17.0%
+48.2 43747 20.632 20138 #0.033 0014 45 X1787 T L2177
a: Values are means £5.D. * ; Differs from control, p<0.05.
b : Values in parentheses are no. of animals examined. **: Differs from control, p<0.01.
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Table 8  Absolute and relative organ weights in rats treated orally with §,4-dicyanobenzene in the 28-day repeated dose toxicity tegt

372

- Recovery period -
1,4-dicyano- Body Kidney Thyroid

benzene No, of weight Right Left Right Left
Sex (mg/kg) animals g g % g % mg 0°% mg 10°%
Male 0 7 3904 1336 0344 =~ 1293 (.334 9.56 2436 9.1l 2327
C+417 20111 #0022 #0120 +0.017 +1.55 $0.342 +1.35 +0.142
80 7 357.7 1.38¢ 0.386* 1324 (.360% 936 2613 847 2359
+19.5 20,129 #0.03F  10.118 H0.025 125 30298 £1.32 251
Female 0 7 2269 0.843 0370 0.833 0367 721  3.183 623 2746
+127  H.057 #0.031 £0.063 0.033 3120 #0.521 +1.02 0425

80 7 - 2214 0856 0389 0.841 . 0.380 7.57 3417 774 % 3493 #+
+144  H0.047 20,020 20.052 H0.026 +0.82 +0.268 +0.89 20.282
1,4-dicyano- Thymus Liver Spleen Adrenal
benzene No. of Right  Left |

Sex  (mp/kg) animals mg  10%% g % £ % mg 10°% mg  10°%
Male 0 7 548.7 141214 11.434 2930 0716 (.183 27.1 6923 29.1 7419
1656 *16.388 £1.327 0,112 £0.049 0014 = 47 20606 £5.9 20874
80 7 5727 159370 10763  3.000 0.576* 0.160* 254 7.131 289  8.100
£1459 434114 £1.324 0210 #).081 20020 £1.9 £0.694 29 £1.037
Female @ 7 385.1 169129 6280 2766 0449 0.19% 304 _13.437 32,1 14207
+60.5 +18.244 0519 20.123 £0.043 10.018 #3.6 *L.715 5.1 £2.443
80 7 4261 192,156 6484 2933% (0431 (.194 329 14887 339 15340
' 1909 138.731. 20302 £0.134 #0081 0.029 453 £2.546 438 £1.967

a: Values are means 2 S.D.
* : Differs from control, p<0.05.
**: Differs from control, p<0.01.
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Table3  Summary of histopathological findings in rats treated orally with 1.4-dicyanobenzene in the 28—day repeated dose

toxicity fest . - Administration period -
) Male Female
1.4-dicyanobenzene (mgfkg) 1.4-dicyanobenzene (mg/kg)
ftem 0 125 5 20 30 0 125 5 20 80
. No. of animals examined 77 1 1 17 T 7 7 7T 7
Organ ; Findings {Grade) ¥
Liver : Centrilobular hypertrophy of hepatocytes () o0 0 0 5 60 0 9 0o 0
Kidney (right/lcft) '
: Hyaline droplets deposition in tubular epithelium,
mainly proximal tubules ' ) I 0 5 4 0 0 0 0 0 0
(++) 0 0 0 3 35 0 0 0 0 0
. (= 6 o 0 0 2 0 0 0 0 O
Dilation of tubules, mainly distal tubules (+) 0O o o 0 2 0.0 0.0 0
Atrophy of tubular epithelium, mainky distal tubnles - (+) o 0o 0o 0 2 g 0 0 0 ¢
Spleen : Atrophy of lymph follicles -+ o 0 0 0 2 g 0 0 0 ¢
Thyroids : Trregularity in shape of follicles (+ 0 0o 0 0 3 6 ¢ 0 0 0
Decrease in colloid o0 0 o0 1 3 6 0 ¢ 0 0

a: + = slight change, ++ = moderate change and +++ = severe change.

b: Values are no. of animals with findings.

Table 10 Summary of histopathological findings in rats treated orally with 1,4-dicyancbenzene in the 28-day repeated dose

toxicity test - Recovery period -
) Male Female
L 4-dicyanobenzene  1.4-dicyanobenzene
(mg/kg) (mglke)
Item 0 80 o 80
No. of animals examined 7 7 7 7
Organ : Findings (Grade)
Kidney (right/left) :
“‘Hyaline droplets deposition in tubular epithelium, : :
mainly proximal tubules ) v 4 0 0
:Focal regeneration of tubular epithelium ) I 5 0 ¢

a: + = slight change.
b: Values are no. of animals with findings.
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REDHLRRER A T, FHFPEEO LR

mglkgBEDBETERS b, FZLIEL00 mphe? 14E &

FETLROENTBY, 14TV T/ Nr oty
BRRELEZ ORI, FORPLOVWTERETH-

Tz ARPSORE TH, BRICEZEOE B XU v
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rolRodsE, BHRCEEORS, AFCEEESRLO

L FH80 mgﬂcgﬁ"(‘é'gy) b, {i{iﬁﬂu#ﬁfﬁu FRARTE |

HENTWLZEREETAE, TRLOELIFI LT

FIRYEVRE Y A SGNAHETRRTILOL

Fzxohi, 3, sBLUR megkeBE O TIHERERIC
Bk E R YRS bR, SR nEmE
EE LA L1 4-F 3 7 /v 8y oflgicids
ARIEOE L E L bivd, 2B, HERESRBRTIE
500 mgfpbl EOBECIL-TI 7 I NRYErofRic: B
EALAHE R0 5 h o, RREBTII80 mgkg®28H
MEEESTORFRED Lo, '
EROEREZOE {4 MORIEIC L B EEL,

EFEEmES L boLELLRA BE, BECHSmy
ke CEROEE S X UREE LR OBTHEIEEY, B
T2 mghgBE Gl b U 27N £ FolmFEHEs o h
o kb, KRABSETIESEITE14 T 7By
P & AEEEE (NOEL) I T1.25 mykgiday, MET
Smghkg/day T o LEL LR

SETH

1) ®ETAHO,ERHYOBRENET~F— —HE
AE L OME" Y 7 M4 T2 A% B, 1976,
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2) JLR. Glaister,, "Principles of Toxicological Pathology,"
Taylor & Francis, London, 1986. [@#E ABLR, "S5
BEOER" 7 M A LA, B, 1992, p. 260)

3) S.Hosokawaetal, J. Toxicol Sci., 17, 155.166 (1992).
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1981, pp. 337-338. '

TS

BREAEMEE B BT

FEELE B Stk EE #—,
AR HE ‘

EEEHE  H4 B

R L e RS

T004 ALEEEALIRTATRERICGHUT

Tel 011-885-5031  Fax 011-885-5313

Comrespondence .
Authors; Akiko Yahata (Study director)
Takashi Yamada, Jun-ichi Nagaya,
Hiroyuki Kobayashi,
Seiichi Imoto (Management)
Safety Rescarch Institute for Chermical -
Compounds Co., Lid.
363-24 Shin-¢f, Toyohira-ku, Sapporo, Hokkaido, 004,
Japan :

Tel +8i-11-885-5031  Fax +81-11-885-5313

123

e



14-D 27 7 RV oilE: B WA IERRREER

14- 77 RYEANI2WT, Az B1EI5%E
REEFBE L — PRSI D ERLE.

BEHL LT, Salmonella typhimudum TA100, TAI535,
TAYE, TALS37V B & UF Escherichia coli WP2 mvrA® % Vs, 59
mﬁ&fmﬂnlﬁmﬂw@“’fﬂ% RERERETR’,

0~5000ug/ 7V — PCERBLI-ECS, HENI N

RAPoIZOT, FHETIE S9Mix ERIS & UHhEER Y
b 1231255000 ug/ 7 L — FOHBTREBLEH L.

TORBR, 2BOFREBEL D, Bol-sEROBRERE T
PV, WEROHRTHIFRGEOMEN L 2 3R
IO HOEMPED LN R o Edb, 14T
TRy d, BoniBBRrswiERER2EL
2w (BRiE) e s,

f

&

Salmonella typhimurivm TA100

. Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonetfa typhimurium TA9S
Salmonelia typhimurinm TA1537

S. typhimuiumDARHRIZ 1975810831 H 2 7 2 5 &%
B, Y740 =FRKEDBN. Ames 45555 22
7. E. coli WP2 uyrA #R4 197945 H 9 B 1= BB R 2004
FOBEBERSLH 605 % 2. REHEIL, -80°ChL
TTHREFRFLL. SRR, BREtioRAms:,
TI/BERYE, UVEERNY, BIXUBER(m L7V
¥ Vit ETF (pRM101) DFIEIC DWT OYSERET +
Tof. HBICEBLT, —a—~hM)x > YO 2N 2

(Oroid) # ARZLFHRBECEREREL, 37°C, &

10RHEERR E SR LD ORREHRL L.

(ERME)

L4-T 27 7 RUEV(CAS No 623-26-T)1E, SF2
128.14 DHEHFR THS. HEOGUEDLD(Dy b E
5 1930825, TEUTH(%ER), BASTEHRE) 2
GHEFEETIEREP UG S -, BBYHR, #

FRFE CERERTRE L,

LATUT IRV ESR, PAFMANEEY KT
DMSO L&, MAHETEGR) 50mg/ml 2% 2 & Jic
FELCR, FERTRCARW L»ﬁsfﬁ#ﬁu b
D%, ﬁ@#kﬁﬁh)ﬁwf-
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Reverse Mutation Test of 1,4-Dicyanobenzene on Bacteria

14-F 27 7 Ry ¥ D DMSO ISP T OEESE
%, FRECOBIRE (3125 mgml) B & UTEEE(50.00
mefml) D2EEOWT, ERELEGTFTTERLE. £
DFER, ARBAFRICE Y 2835 YL OFHEER,
ThENDYEOIR) OFHIH LT, 1018 L U100%
THholz. ¥, ZRBICAVAEFEESREICOWT, &
EHEABRE T o/ ZOHE, 14TV T I RVEVIR
DMSO{EHPTIETETH Y, il nEsmEo
EREFTEOEOMBAICS B = L ABET S s

(BB E)
BVWBENRYE S L F20BBELTOEEY T
HAh,
AFZ L TR T ST LR ' (_tﬁf%'é%(ﬁ*:))
SA TV rY A (FFMETEGED)
C9AA D 9 TX /7 7)Y (Sigma Chem. Co.)
20A 1 2TRIT YRSy (FIHETED)
AF2, 2AA I DMSOG A TREDICBR LD D
T20°CTHARFL, BEEHELA. 9AA i DMSO
2, SAWREKCEBREL, EehiiRBicHn:,

(3 & & UF 39 Mix D3RR
1} by T7H— (TAERA) ,
TREDAGET (8) B L (B) 2HERIE 101 ORE TR
&L, ‘
(A) 732 b T H— (Difco) 06%

wiEF Py T A 0.5%
® *LEAFI 0.5 mM
5 0.5 mM
* 1 OWPZHEHE, 05mML-FY 7 b7 7 VREHE
9 ARYAR
2) ARkt

ik, BEESGOBEOGFIERB RV, &
B, Bl v PSR 0BRIETROLBY T 5,
WEE= 529 o740 n2g

AREfEF FU YA 0.66 g
7T B KA 2g
Fra-—-x . 20pg.
URAEZTY T A 0g
VrB—TrESY A 192g
8y +T H— (Difco) 15g

BoOmm DY ¥ —LISH-Y 30ml 2HLCEDT
s, :
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ERERAR

% SeEE (1 mFTRORAEEE) |

#* 89 0.1 ml
NADH 4 pmol
NADPH 4 pmol
FNI—A6Y) VB 5 yumel
Bitw 7 5o u 8 pmol
EAbh Y 7 A 33 pumol
FrUY LY BREE EHTA 100 pmol

* ¢ BEEHO Spraguc-Dawley FRMgT v PR 72 /1
NEF —@EB)B L U567V 7 RV ERHD

SRESTEEFHLUTHERE LS9 (Fy T~

= R ke,
(EgA%)

FL— rEEEWT, $9MixERDE L CEMETT
TEBRTTo 4.

ARBERE, HBYEREE I m, U REER
0.5 ml(S9 Mix FEMEREEICB VT SOMix 0.5ml), BIE
BRI m BTy 77 —2mZRMLAECLEE
ERTRECHLTED . ¥, HERL L THRREY
HREREOAD Y DMSO, IARMBOBGESRYE
BEER W, SRERIE OREN B EOREBX
U‘ﬂiﬁiiTablah:b:a? L, ¥ERI7 CT4ISEEHFT

, ELAFRov--BREELL. REEoFEC
wc;;t BRMS 5 VIR ERERET T, %%fﬁﬁ@
HRE RS & HHF L7z

(=)

BwisHEoiclEod b, 1B LoBEEO 59 Mix
BRI 2 VEENRBRIC BT, ERHHLEFTS
T T BT A BRI D B OWES, BitBo
FRCETAER BicEmL, o, FOBImCERE
& 5 VT HEKTEEI N 6 B AT, SHRBEYH

RFRBRCBTRREN AT S (i) LWETS |

ek Lk
RS K UER

§::) Sl
14-DLTF IR EZRDOWT, 50~5000 ug/ 7 — F
omfcalbEdsL L, BBEERLAL IS, TXT
ORFERICBY THRERRD Ot o,
LizdtoT, ARBILBIZEGAEY, $_TOK
EHICBVT, S9Mix EEMB XTEMBERE I,
5000pg/ 7L~ bEFARILELE.

()

FEEE Tablel, URLI. 14T TFIRVEVIID

W, TRTOEEFICS VT, S9Mix EfmE L U |

IERERE & (2 3125~5000 pgf 7L — P OWHET, ALk
26 L, RBEERLE. EORBEELC, HvisE
HOWRER 059 Mix #3505 & THEMRSEO IS

WU b, BEEFENDHIERDID o —FORMIED
Shlridroi,

B, BEEED S0 py7 L — FREICEBWTS9 Mix
s X EIERBRoWTRE BT RS HicHh
RTHHESED LR,

DEOBRCETE, 14TV 7/ RVEVE, Huk
RERCBVWTERESEE LR 0(B%) L HEL
7.

Xk

1) D.M. Maron, B.N. Ames, Mutation Research, 113, 173-
215 (1983).

2) M.H.L. Green, in "Handbook of Mutagenicity Test
Procedures.” B.J. Kilbey, M. Legator, W. Nichols,
C.Ramel, (eds.) Elsevier, Amsterdam, New York, Oxford,
1984, pp. 161-187.
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Table 1  Resoits of reverse mutation test { 1) of 1,4-Dicyanobenzene** on bacteria

With (4) or | Test substance Number of revertants (number of colonies / plale . Mean + S.D.}
withoot (-} dose Base - pair substitulion ty) Frameshift type
59 Mix {ug fplate) TAIOO TA1535 WP2uvr A TASS TALS3?
[+} 104 89 105 iz 26 26 18 19 20 16 23 3 8 7
{100 93% { 16+ B4 (_ 19+ 1.0) (201 3.3 { B 061}
3115 11 103 94 12 14 g1 1 19 27 0 20 2 T 4 3
{ 103+ 85) (123 '2.5J { 21+ 5.7) {21+ 129 {5+ 21)
625 B4 W07 14 19 17 T3] 20 4 18 19 18 18 4 4 6
( M2+ 15.7) N 51y (204 3.0) (182 06) (. 5+ 12)
1250 e 8 ° 86 12 10 4 15 4 i3 172 19 4 5 4
{ o2+ 8.5 { 9% 43) {163 2.1} ( 19+ 20% { 4+ 0.6)
SOMIx 2500 83 80 72 14 Iz 12 | 27 13 14 16 13 10 b4 8 7
) ( 78+ 579 ( I3+ 1.2) { 15+ 78) ( 13+ 3.0) { &+ 32
(@) 5000 # 8 75 63 ¥ 10 10 1z 12 9 8 18 10 2 5 8
{ 75+ 135} ( 12+ 405  ( 11+ L7) { 15+ 4.8) { 5% 3.0
4] 124 122 155 8 14 7| 27 31 20 35 3% 22 6 20 11
{ 134+ 185) ( 13% 4.6) [ 26+ 56) ( 32+ 3.9) ( 12& T1)
3125 127 118 127 5 18 10 16 30 3 24 28 26 11 i2 18
( 124+ 5.2) { 11+ 66) ( 22+ 74) { 26+ 20) {14+ 38)
625 115 121 £26 11 I3 13 27 28 23 24 27 25 9 12 g
{1212 55) ( 13+ 1.2) { 36+ 2.6) ( 35+ i5) {10+ 1.7}
1250 100 131 116 9 12 14 19 17 2 27 25 35 7 g
{ 116t 155 ) { 12+ 253 ( 19+ 20 ( 9% 53) { 9 213
SIMix 2500 8 94 09 1n 14 14 17028 21 22 18 31 10 5 [
{ 97+ 104) { 13x 1.7) ( 22+ 596) { 24+ 67 { Tt 26)
) 000 # 126 104 126 7 10 9 px] 23 20 29 2 20 il 10 4
[ 119F 12.7} {9+ 13} (23 1.93% {27+ 629 (' 8+ 38)
Positive Chemical AF2 SA AF2 AF2 SAA
control . Dose (pg /plate) 001 0.5 0.01 0.f 30
59 Mix (-) | Number of 633 556 616 |24z 233 248 | 212 N3 207 | B98 968 992 [2006 1736 . 2227
colonies / plate { 802t 412) { 241+ 7.5) (2074 4.5) { 953+ 48.8) [ 159342463 )
Positive Chemical JAA 2AA 244 284 2AA
contral Bose (ug fplale) 4 2 0 0.5 2
59 er (#){ Number of 1293 1371 1277 | 396 338 © 343 |1697 1689 1874 | 572 540 563 | 518 397 392
colonies / plate {1314+ 5033 { 359+ 32.1) (175331046 ) { S3B& 165} { 436 71.3)

AFZ: 2-(2-Furyl)-3-(S-nitro-2-foryDacrylamide , SA: Sodium azide, FAA: 9-Aminoacridine, 2AA: 2-Aminoanthracens
#: Precipilant was observed on the surface of agar plates.
*& ¢ Purity was above 99 %.

126

377



TN

Table 2 Results of reverse mutation test { 11 ) of 1,4-Dicyanobenzene®* on bacteria
With &) or ] ‘Fest substance Number of revertants (number of calopies /plate . Mean + $.0.)
without (-} dose ! Base - pair snbstiion type Frameshifl type
SO Mix (1tg /plote) TA100 TALS35 WP2 uyr A TAYS __TAI537
0 103 125 121 10 19 13 21 16 19 14 35 24 4 7 11
¢ 116% 11.7) { - 14+ 4.6) ¢ 194 2357 ¢ 24% 10.5) ( 7+ 35)
3125 95 92 100 2t 14 . 9 24 19 20 26 12 17 16 2 5
{ 96 4.0) ° ( 15+ 6.0) ( 21+ 2.6) { 20 45) { 10 57) )
625 22 14 2|1 u 4|22 m owlw ow.ow| 4 9 64
( 90+ 122) ( 1d 7.0) ( 20£ 28) ( 9 673  ( 6+ 25)
1250 11z 97 99 7 012 13§13 13 16| 1B 2% sl 11 7 5
' ( 103% 8.1) ( 1+ 32) ( 14+ 1.7) ( 20 4.6) ( 8% 31)
$9Mix 2500 j10r 0 -84| 8 4 o) 16 18 2 W M4 | 71 7 8
( 85+ 1553 - (_10x 32) (_19% 3.6) ( 17% 3.1} ( 7+ 08)
- 5000 # 80 85 . 84 10 4 12 14 15 ¢ 21 21 24 7 6 é
_{ _83r 26 (94 423 {13+ 332) (2 17) (-6 0.6
0 116 136 125 | 12 1f ol 18 23 26| 4 27 31| 18 22 15
1224 553 - ¢ nx 15 ( 22& 4.0) {34+ 83) ( 18% 35}
325 - 105 128 98 it 15 17 23 17 15 30 38 33 14 9 . 14
_( 0E 15.7) ( 16+ 1.0%  ( I8% 4.2) ( 34z 40) (123 2.9)
625 16 108 124 {13 & 14| 15 17 2| 37 M M| 12 n
¢ 1162 8.0) ( 12+ 2,6} {184 3.6) ( 35+ 17) ( 1x 15)
1250 - |120 108 116 6 9 10| 18 = 21| 32 20 2 7 g 17
(s 613 ¢ BE 21) {_20% 1.7) ( 27+ 57) ¢ 11+ 53}
SOMix 2500 # 1 102 N7 10 0 11 ‘15 17 14 25 16 25 12 9 9
{107 9.0Y { ]:Oj: 0.6) { 15% 157 { 2% 52% (‘ iDt‘ 1.7)
) 5000 # {103 102 120 ) 13 6 12 8 4] 23 30 26 3 o 1
( 108+ 10.T ¥ { W0+ 38) {8+ 33) { I+ 28] { 6+ 313
Posiive | Chemital AF) 54 ‘ AR AF2 SAA
control Dose {pg fplate} 6.01 05 0.01 0.1 . . 80
S9Mix(-) " Number of 611 620 600 | 264 301 3E7 {251 261 244 (1021 1080 107t 2140 1781 2191
.colonies / plate {610+ 10.0}) { 204+ 27.2) { 242+248) (1057% 31.8) (203752235 ]
Positive Chemical ! 2AA 2AA 2AA 2AA 2AA
conteol Dose_(pg /pfate) 1 2 10 0.5 - 2
89 Mix (+} ] Number of 947 722 500 {362 334 304 1439 1343 1591 353 765 307 | 343 366 411
colotiies 7 platz { 72312235) ( 333+ 200 (1524 77.7 ) { 47512522 { 373+ 34.4)

AFZ: 2+(2-FuryD)-3(5-nitro-2-furyDacrylamide , $A: Sodivm azide, 9AA: 9-Aminoacridine, 2AA: 2-Aminoanthracens
#: Precipitant was observed an the sucface of agar plates. ‘
4% - Purity was above 99 %,
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In Vitro Chromosomal Aberration Test of |
1,4-Dicyanobenzene on Cultured Chinese Hamster Cells-

Cp)

vz iR ot/ g og e S AN e o A ek O
BRELT, 14-J37 IR0y OB BT
EEFNEBLEMT LD, FYA42—X NAZR
& B (CHLAU) £ W RBRERREefRERR
FERBLE. ’

SERALIEASRERT), EREIRE(GRI) & S, 13 my
ml (#10 mM ) DFRFEIC BT H50% 2% 5 HEREEE
BHShAPoli b io, TRTOFBICIBNT 13
mgmlDBEL RENBREL L, BELAEEED 112
BLUWE, TREASRES L CESEE LTREL
o GERETE, SOmix EFETICHT A24BEM B L
CASkF RERMIBY, FHRAE TSI mx FETH L
UIEFRE T Tob MR (18R E o QISR ) 5, ARk
BL, BTt Y RadRyBRETREITL
FA :

CHL/IU KR8 % 240 BT 35 X UP48RERTERAT L 723"
NOPBFIBWCH, REEolEREPEkan
DFREAEBO LA dod. EEHEENE T, S0
mix FET B L USEFET CoOBRAE L 2 vThou®
BICBWTH, ReakoiiER e oiidann e 55k
ARED ORI, &

PBEOBELY, 14T 7/ REVIR, LEOSKER
BT T, REEAO CHLAU Al REERE L HR
Lizwn &g, '

HE

1. {EA L e

Y4 —F - )y =A% 7 (JCRB) & & AF (1988452
B, AFEE #R4%, BERRLAFY ==X -1
A2 Y —H3ko CHLIW Ml %, freidkad 10fAT
HKEICHW. , '

2. SR DHE
HeFTIE, IR (FCS : JRH BIOSCIENCES) %

10% EIM LA 4 — 7 1 MEM (B RS8R E8is B

Vil :

3. PR
2X10MBDCHLAUKIIE 2, KE3EWS ma AR T 1 v
2o (B 6cm, ComingH"HEE, 37°CHCO,AM ¥ Fari—

¥ (5% CO,) WTIHRL /= ESRETIE, MiiEEs

BECHBRGEH RN, 246ES X U4 EQMER | 7=,
¥, @RpEALECR, HEEEIE B I SOmix TFET B
LSRR T Tl L, MIBR TS BT
E LI IR L .

4. HEBRHE

1477 /¥ ¥ (8%  DCB, CAS No, : 623-26-
7, Oy MY 1030825, BBRMELGOEE, GhARE
FTERRRME, BaEERET, Koy si8E
12003 wi%, TH MY BLUTAFVALEZFYF
(DMSOMS AT (E N34 win ki, B LS winill
17wi% ki), MA224°C, #55284°C, HAFE0.01 mmHg
(60°C), HFAGHN, FTFRI28.14, HEBULD
WETHD. ERBEEGE, =B ERRELGTT
IERERETHY, BEFOSBI LRSI AFLEN
-2 b7 ARG, TF0.5%CMCNak#59) T
H, 3.25~13.0 mgim] OEEHBE CAREERIEE TS
7=, . :

5. BBRMHEDOB

BRYWEOIRL, SR LT, BEE05%
CMCNa(F# 74 TR 2. R EFIE
BLCTERLHANL, 2V OERE BETIAFRLT
MEDREVERHEAMNEERELL. ERYEHAR
i, TC ORBRIC BV TERIED 10% v KRB
EFITNR A R ERERBRC V2B R
ORI, FEHEBNEFhOTEESRINED 850
~115%)DETH o7, 2B, BEORBRICOWT, #
EREiRTFabrho .

s.ﬁ@%ﬁmﬂ%ﬁtxémﬂﬁﬁwﬁﬁ

el IR TH IR B WY E OIS 2 i
B8, HHROEOMIZEEICRITT Y El &
B E © CHLAU MR A I85aIHER 13, s
FFLEREET (Monocellater™, ) > /I AFETHGR) =
BoTEEOBRBELRIIL, BRI R
BEICHHT 5 ERERMOkE b o THEE Lz,

TOMEE, M, GRERNBEE I, MEBLET
NTREFRET0%EH O MTE L 2 BRI S
Ao F (Fig. 1).
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Fig.]1 Growth inhibition of CHL/IU cells treated with
1,4-dicyanobenzene

7. FRBORRE

Al AT RBRO#EL Y, REAREABTHY
HEBHEORRER Y, Mg, ERaEd 13
mefml (10 mMAFE) & L, ThENGEREZED 12 OEF
R, 14 OREEEEIREE L, BismmEe L
THWEYA bvA v roMe, BB EED) B X
P2 uiRA 773 F(CPA, SigmaChemical Co )i, ¥
SHAEGORRBETE) CBBLTRRLE. #hth
BREHREEEBRTACESALATVREELEAL
7=, )

8. REHRIERE

BRRT O MM, TAES FERRREEAT 0.1
Hg/ml 7% B X 3 ICEBERICMA 7. RAERO/ER
BEBCE-TITo22. AT FPERIE, £71v v
CoX e EB LA, MERLAERTISYAFETRE
L.

9. HEELHN 7
ERLI-ATA FERDS b, 129074 v ahbig
LbRARBREDZTA Pk, 4R0REERETRFhRES:
RGP oRnE o — FELERECHR L, B
BEOFITIE, DARBERRSS, BLBDAR
(VM) BEAVC X 2 HEFCE SV TIT v, ekl
HHVREESEEDOY vy 7, DI, R oE
B OFE L EHMME (polypleid) O EIC 0 W THE
L7z, TEERBCownTIE, 152000, S5k
EoWT i 1IFE 0B o Rl e ST & &L
7.

10. FisREHE

BRI E, BYh X R EE &R R RR
oW TOFRRE, BELAMRE, HEETon
Hely, ERERofcovTEfL, SBoEER
SHECEALL.

‘ ra ————— & ay
s m‘\*
9

REHRETLETLHROMBERCOWT, 74y
I % —¢) exact probability test BiiC & B, B REE &
B RANERMD L U ER L BT REROFE

ERGE (p<005) BT 0 7z

BBHEORERETRIEICOWT OERYER,
FBELDOHEERICHE Y, REAREZETLHARO
SRBEDT suskibk BEYE, Sl L10%:kih & BEY, 10%
ur%%ﬁtLt ,

ﬁ%s;v%g

EEENEE L X At R AT O R % Table 1 IR L 7.
14TV T /By EIE TS X 48k FIE
FEAE L WThoNBEK BT Y, RedkolhER
EBIVENEIROBREIRD Skl o .
AR E AR OBRE T2 IR L
y ot : : .
AT T INRYEYEMAT SYmix THET S L USE
FETTRARELAVWThoOSERICEWTS, B
BHROBERFES I TERERROBREFEREZD R
Ldrol, ‘
BoT, 14V TIRVEYE, FRORBENGT
7, ABREAO CHLIU MIRICREAREEHER LR Y
LigeR L.

SR

1) HAERNERFSES - MABYRRIBEE, b3
BHECILZBREERET X, "HEEE, EX,

© 1988,

2) At #% 5"4&& %Eﬁﬁ SR AR RET—- VS
TN - 74 - 23 EI, 1987 ‘

REFLE  BhER
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Table 1 Ch:omosumc analysis of Chinese hamstcr cells {CHL/IU) continuously treated with I4-dicyanobenzene (DCB)**

without 89 mix :
Concent- Timeof No, of No, of siructural aberrations 1) No. of cells 4) %)
Group ration  exposure cell§ 2) Others with aberrations Polyploid Judgemen]
(mgiml) () amalysed gap ctb cte csb cse f mul  tomal TAG (%) TA{%) (%) - SA NA,
Conteol , 20 0 00 0 0 1 0 1 0 1¢05) 1¢05) 025
Solvent "0 24 200 0 10 L 1 10 4 0 4 {20y 4(20) 038
DCE 03 24, o t 0 2 2 0 0 0 5 ] 4 {20y 3(15) 013 - =
DCB 0.7 s o 0 0 0 1 0 o 0 1 0 1(05) 1¢{05) 000 - -
bCB 1.3 24 20 0 1 O 0O O 1 O 2 0 2(10) 2(10) 0I3 - =
MC 0.0000s 24 00 4 35 92 5 2 4 0 M2 3 $5%(425) 85%(425) 038 + -
Solvent™ 0 4 2200 £ 1 0 0 0 0 0 2 0 2(10) 1(05) 000
DCB 03 4 200 0 0 0 0 0O 0 10 1D 0 1 (05} 1 (05) 050 - -
DB 0.7 48" 20 0 ¢ 0 0 0 0 0 0 Q 0(00) 0(00) 000 - -
DCB 13 48 20 o0 0 1 O 0 © 0 1 0 1(05) I {(05) 013 - -
43 00 5 1448 4 5 3 0 79 6 57* 28.5) S53%-265) O0.13 + -

_ MC 0.00005

Abbreviations ! gap : chromatid gap and chromosome gap, cfb @ chromatid break, cle: chromatid exchange, csb : chromosome break,
cse : chromosome exchange (dicentric and ring efc.), F: acentric fragment (chromatid type), mul ; multiple aberrations, TAG : total no.
of cells with aberrations, TA : total no. of cells with aberrations except gap, SA : siructural aberration, NA. : numerical aberration,
MC:milomycin C. 1) 0.5% carboxymethy! celtulose sodium solution was used as solvent.  2) More than ten aberrations

in a cell were scored as 10, 3) Gthers, sach as attenuation and premature cliromesome egndensation, were excluded from the no. of
sinctural aberrations.  4) Eight hundred cells were analysed in each group.  5) Judgement was done on the basis of the cnlem of
Ishidate et al, (19§7). *: Significantly different from solvent controf at p<0.05. ** : Purity was more than §0%.

c

"Table2  Chromosome analysis of Chingse hamster cells (CHL/IU} weated with | 4—d1cyanobcnzcnc (DCB)** with and without

89 mix

Concent- 82 Time of No.of No. of structeral abermations 3 No. of cells 4) 5
Gropp ration  mix exposure cells 2) Others with aberrations Polyploid _judgement

(og/ml) () analysed gap ctb cte csb cse £ mul towl TAG (%) TA (%) (%} SA NA
Contral ;) 200 0 3 0 0 0 0 0 3 Q 2(1.0) 2 (1.0) 000
Solvent 0 - 6-(18) 200 0 0 2 6 0 0 O 8 1 3{(15) 3(C15) 4038
DCB 03 -~ 6-(18) 2200 0 0 0 0 O O 0 0 t 0 (00} 0(00) 013 - -
DCB 0.7 — 6-(18) 20 0 0 0 0 O 1 O 1. g 1¢(05) 1 {05) 038 - -
DCB 1.3 — 6-(18) 2200 o0 1 4 0 O O 0 5 0 {1¢(05) 1 (05) 038 - =
CcPa 0.005 - 6-(18) 200 0 3 1 1 0 0 O ] 0 2(10) 2 ( 10) 0.00 - ~-
Solvent”ﬂ + 6-(18) 200 0 0 0 2 1 I O 4 1 3(L5) 3(15) 050
DCB 0.3 + 6-(18) 200 1 0 O 3 0 0 0 4 1 2¢10) | ¢ 05) 038 - =
BCB 0.7 o+ 6-(13) 20 ¢ 1 0 0 O 0 0 1 1 1(0s) L (05) 075 - -
DCB 1.3 + 6-(1& 200 0 0 1 0 0 0 0 1 0 1 (05) 1L {(05) 088 - -
CPA 6005 + 6-(18) 200 J1 BO 242 4 I 2 20 360 1 127%(63.5 ) 125%(625) 0.3 + -

Abbreviations = gap : chromatid gap and chromosome gap, ¢th : chromatid break, cte: chromatid exchange, ¢sh chromosome break,
¢se : chromosome exchange {dicentric and ring etc.), f: acentric frapment (chromaud type), mul : multiple aberrations, TAG : total no.
of cells with aberrations, TA : total no, of cells with aberrations except gap, SA ; structural aberration, NA ; numerical aberration,

“CPA : cyclaphosphamide. 1) 0.5% carboxymethy! cellniose solution was used as solvent.  2) More than ten abarrations

in 3 cell were scored as 10, 3) Others, such as attenuation and premature chromosermne condensation, were excluded from the no. of
structural abercations. 4 Bight hundred cells were analysed in each group.  5) Judgement was done on the basis of the criteda of
Ishidate et al. (1987). *: Significantly different from solvent control al p<.0.05. **: Purily was more than 59%.
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