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Table 5 Absolute and relative organ weights of male rats treated orally with potassiurp 7-hydroxy-1,3-

naphthalenedisulfonate in twenty-eight-day repeat dose toxicity test

: Administration peried Recovery period
tem 0 mg/kg 100 mg/kg 300 mg/ke 1000 mg/kg Omg/kg 1000 mg/kg
Number of animals 7 7 7 7 6 7
Body weight (g) 338.7 210 333.9: 160 3489 +127 335.3+9.6 4068 £112 3809 +347
Absolute organ weight
Brain{g) 2.026 +0.058 2070 = 0.109 2024 £0.115 2010 0,058 2.058 + 0.049 2.113 0,087
Liver{g) 103 £0.815 10.269.+ 1,304 10.967 £ 0496 10,167 = 0.685 11352 £ 0.616 103 = 1.333
Heart (g) 1.200 £ 0.042 1.214 #4: 0.066 1.240 £ 0.046 1.207 4+ 0.1065 1.39%0 4+ 0,115 1.370 £ 0111
Lung(g) 1.313 £0.096 1,271 £ 0.084 1.376 £ 0.090 1.310£0.081 1.330 £ 0.038 1.376 + 0.165
Spleen (g} 0.727 + 0.085 0.703 £+ 0079 0.716 -+ 0.058 0,627 + 0.033* 0.770 £ 0.075 0.631 +0.126*
Kidney (g)
Right 1287 +0.081 1250 £ 0,091 13300035 1,306 + 0,065 1415 4 0.079 1460 £0.122
Left 1.274 3:0.081 1,236 £0.093 1.316 £ 0.076 1.297 £ 0.074 1418 £0.061 1440 £0.124
Total 2.561 +0.156 248630184 2.646 +0.108 26030135 28330124 290040238
Pituitary gland (mg} 1097 £0.73 147+ 134 11801149 1081+1.28 1210+ 1.12 11.66 = 1.45°
Thymus (mg) 617.7+972 591.3 1955 643.0+ 1353 606.1 £99.2 492.5 + 639 518.1 = 1476
Thyroid (mg) : '
Right 1006 =1.26 10.20 + L40 1106 x£1.81 1134 +450° 1167176 §0.73 £ 1.33
Left 923+1.81 8.04 > 145 084 +£1.38 997+ 2.99 10.12 1,88 10,59+ 1,78
Adrenal{mg)
Right 206 +44 253154 28026 261332 287136 200456
Left 27.3+35 274+63 20.1+23 281330 31.0+53 0170
Testis(g) ) .
Right 1644 £0.116 1.556 £ 0,107 1.531 £0.097 1,526 +0.151 1.510 £ 0.135 1.519 £ 0.162
Left 1.597 £0.088 1.540 £ 0.074 15374+ 0.108 1.503 £ 0.150 1485+ 0.1%1 1.534 £0.157 -
Relative organ weight
Brain (g%) 06010053  0.621 £0036 0579+0028  0600+0025 050540024  (.544 £0.040
Liver(g%) 3.013 £0.086 3.067 + 0.262 3.147 £ 0.208 30310141 7924007 29100195
Heart (g%) 0.356 = 0,019 0.364 = 0,028 0.354 £ 0.011 0.360 = 0.032 0343 £0.030 - 0.353 £0.027
Lung (2%) 0.389 +0.023 0381 £0.025 0.394 £0.020 0.391 0,025 0.328 £0.015 0.351 % 0.022
Spleen (%) 0.214 £0.027 0.211 +=0.027 0.207 £ 0.013 0.190 + 0.008* 0.190 £ 0.019 0.163 = 0.022*
Kidney{(g%)
Right 0.381 £0.029 0.376 = 0.023 0.380 = 0.013 (.389 40,025 0,348 +0.023 0.376 £ 0.011*
Left 0.377 +0.030 0.370 = 0.026 03760020 - 0386 =0.024 0.348 1 0.021 G370 %0016
Total 0.759 £ 0.061 0.746 £ 0.049 0.759 £ 0.027 0777 £ 0042 0.697 £ 0.040 0.746 £ 0.021*
Pituitary gland (mg%) 3244 £0.19] 3434 £ 0.340 3380+0305  3.226 £ 0.366 2.973 £ 0.250 2.996 +0.327
Thymus (mg%) 182231 £26.115 177.7561+32.395 183.826 £36.071 181.033+30.826 121.108+18.100 131.357 £ 29.798
Thyroid {mg%) - . '
Right - 2,981 £ (0463 3.074 =0.512 3.164 = 0453 3.390+1.355 2.863 £0.398 2759 +0311
Left 2.724 10479 2423 0509 2.830 1:0.457 2983 £0.918 2.480 -+ 0408 2.749 £ 0.630
Adrenal {(mg%) '
Right 7.853+1.260 7.569 £ 1.583 8.034 £0.798 78241174 7.033 £0.737 7.489 £ 1.577
Left 8.063 £0944 8.196 +1.793 8.351 £ 0.560 8411 £ 1.045 7.597 £ 1.123 7.781 - 1.873
Testis (g%) . ) .
Right 0487 £ 0.038 0166 == 0.028 0.439 £ 0.037 0.456 + 0.051 0.372 £0.038 0.390 £0.037
Left 0471 £0.034 0.463 £0.021 0441 + 0.038 (1.449 = 0,049 0.365 £ 0.042 0.396 +0.051
Values are expressed as MeantS.D. ’
Significantly different from 0 mg/kg group (*p<0.05)
8786
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Table 6 Absolute and relative organ weights of female rats treated orally with potassium 7-hydroxy-13-
naphthalenedisulfonate in twenty-eight-day repeat dose toxicity test

: Administration period Recovery period
T
te O mg/keg 100 mg/kg 300 mg/kg 1000 mg/kg 0 mg/kg 1000 mg/kg
Number of animals 7 7 7 7 7 7
Body weight {g) 2093 % 16.2 2083 £ 6.8 204.7 1177 2109+ 168 239.0+203 246.4 + 217
Absolute organ weight
Brain(g) 1.910 + 0.083 1.879 £ 0.073 1.840 £0.079 1.907 £ 0.066 1.956 £ 0.102 1964 +0.057
Liver(g) 6.060 £ 0.663 6.170 0.509 5.943 +0.502 5.790 + 0.525 6611 £ 0.694 6.391 £ 0.359
Heart (g) 0.809 == 0.097 0.820 £ 0,054 0.804 £0.048 0.800 £ 0.061 0.806 £ 0077 - 0.899£0.070.
Lung(® 0.997 £ 0.059 0.999 +0.042 0.934 + 0.050 0.981 £0.079 1.067 + 0.098 1.051 +0.058
Spleen(g) 0460+ 0.055 . 0,440 £ 0.057 0.446 + 0.087 0.453 + 0.077 0.481 £ 0.085 (.496 +: 0.095
Kidney (g) .
Right 0.806 = 0.08Q 0.859 +0.147 0.821 £ 0071 0.847 £ 0.044 0.907 £ 0.081 (0.909 +0.162
Left 0.783 £ 0.104 0.831 £0.128 0823+0064  0.820:0.056 0.887 £ 0.084 0891 £0.128
Total 1.589+0.182 1,690 £0273 1.644 £:0.129 1.667 1+ 0.096 1.794 £ 0.165 1.B00+0.286-
Pituitary gland {mg) 11604241 1303 +1.37 12.30+152 1L.77 £ 1.50 13.37£225 14.234+225
Thymus {mg) 5421+ 1225 422.1 £41.9 505.6 £ 107.8 496.9 £ 82.6 458.7 9656 403.7+89.5
Thyroid (mg)
Right 849+2.05 856 + 1.21 8.21+1.39 7.99+2.18 8.76 4242 8.66 = 1.3
Left 740181 729 £1.17 799+ 1.14 7.57 £ 1.69 833+ L7L 926+ 1.13
Adrenal {mg)
Right * 32.1+7.0 323442 30.1£36 316450 35.1%45 32026
Left 32067 337 %35 31.1+338 324 £46 36340 34.1+36
Ovary (mg)
Right 404 £ 104 47.1%51 44.0+89 426 +£6.1 463+ 74 49463
Left 44987 489+68 42385 493 £56 187£99 45973
Relative organ weight . .
Brain(g%) 0.917 % 0.074 0.901 % 0.054 0.906 £ 0.08L 0.911 £0.091 0.821 £ 0.048 0.803 = 0.079
Liver{g%) 2.804 £ 0.165 29570185  2909+0200 2760071 2.770+0.231 2603 +0.115
Heart (g%) (1.387 = 0.036 0.394 = 0.024 0.3%4 £0.031 0.380 0.5 0.373:£0.025 0.366 £ 0.031
Lung(g%) 0479 0.018 0479+ 0.026 0.459 = 0,027 0.464 £ (0.033 0.449 + 0.036 0427 £0.029
Spleen(g%) 0.220 + 0.024 0.211 +£0.029 0.216 +£0.024 0.219 £ 0.035 0.200 £ 0.027 0.200 % 0.026
Kidney (g%) .
Right 0.386 £ 0.023 0.413 =+ 0.065 0403 +£0.027 0.404 £0.036 0.380+0.028 0.369 + 0.051
Left 0.373 £0.026 0400 = 0.0 0404 +£0.038 0.391' + 0.027 (.373:+£0.029 0.361 £0.036
Total - 0.759 :t 0.049 0809 = 0.117 (.806 £+ 0.061 0.791 £ 0.061 '0.751 +0.057 0.730 +0.086
Pituitary gland {mg%) *~ 5.509 +£0.739 6.256 =+ 0.666 6.030 + 0,743 5.501 4 0.667 5.796 £ 0.731 5.776 £0.795
Thymus (mg%) 259.450 £ 58.066 202 826 + 20 734* 245343+36.397 234.583 +26.638 190.199'6_ +33.102 164.603 £ 35298
Thyroid (mg%) ‘ :
Right 4026 +0.715 4.117+0651 4,035+ 03816 3.784 £ 0954 3.666 +0.950 3.526 +0.540
Left ] 3529 £ 0819 3497 £0.530 3.906 £ 0485 3.577 £ 0668 3484 £0.704 3.769 0469
Adrenal(mg%) . . ‘ ‘ : - '
Right I53M6L3.047 15521 +2148  M8TTE£2752 - M498+£223 147002197  13.05741457
Left 15306 £3110  16216+1.902  15331£2592 - 15361+ 1570 - 15.270::2.042 T 139174:1.745
Ovary (mg%) . : )
Right 1_9.229 +4269 226332364 215704482 2033143566  19.53(£3683 2003141330 -
Left° 21540 £4562 23' 10 £2818 2076314351 - 233BE224  20320£341 1858042216

Values are expressed as MeantS.D.
Significantly. different from 0 mg/ke group (¥p<0.05)
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Reverse Mutation Test of Potassium 7—hydroxyf1,3-naphthalenedisulfonate on Bacteria

T-eFOF-13-F7F LR REEHY T A
BT, HEEAWAERERRREERLA.

W E LT, Salmoenelia typhimurium TA100,
TA1535, TA98, TAIS37Y B L ¥ Escherichia coli WP2
uvrA® OSEHR L B, 59 mixERNE £ RN
DT EREABRTHEEN O oo o2
Edb, KFEBRTIISY mix ERINKES L UENRER
L $313~5000 pg/ 7L — F OBECERLL. 77,
TA1535 59 mixfERINAB T, 2EOARBEOESR
BRI o 25, 100~500 ug/7 L — F OFEATER
e EE L 2.

FDHR, AnistBEoREROVTHOHEILE
WTh, BHERBEOZENEE 2 IERER oD —
BOBHEB L UVARRF0SH MBS s A
Sl MEOEREIS, T FOx2-13-F758 129

ANKBAYTLE, BVERBRCBVWTERRE -

ZH LWL O (M) LHELL.

Hik

(HEH)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonelia typhimurium TAS8
Salrnonella typhimurium TA1537

S. typhimurium D4EHRIT1975E 10 AZIHIZT A 1
AERE, AT INZTKED B.N. Ames L2 5
VARl gy A

E. coli WPZ uvrA#ki2 197945 F 9 A 1= BN B {EEHf
AHORBERELD> G522 .

BREFHE-B0CUTTHERFLLLOZAY, £H
PROFFEMERE, WERANOAREZ, 73 /BEXR
¥, UVERESEBIUEER(R) LT Y EY ) VRER
FPRKM 101(7'5 A 3 F)OBEEIZ OV THN, HHEI0%E
BEhTwa I E2MALE.

MBI LT, =a—} YT ¥ k71X No. 2{Oxoid)
FARLCLFHRBRECHRELER s —EB8EEL,
37CTH 10%?1?33%‘24‘& EH¥ELLO %#ﬁm*@?ﬁi
Al
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(B4 E)
7-v FOF-13-F+7 7 LYV RNKIBH YT A
ik, TFEIVATOWRBBRHRTSH S, H LY
Bid, 0wy bEFS501, RES9.2 wt% (FHity ; K &

‘5%, EREH2UBIUHECREF)THY, AN

LR THRBS LRE SN2, BRDEY, HEHEET
ZRTHEELL.

T-e FOFV-1,3-F 75 Ly VALF AN T A
o, RHFESTHAR (T Y FEF KON, (ARMET
) ICER L TRSREOMANE AN L%, REE
TREDBECHFR L CER IR EV L,

(eSO N

At B E S L FF 0BRGN ToEB )T
b5,

AF2 : 2-(2-7 ) N)-3-(5-= b R-2-T7UN)T 7Y

M7 3N (IR

SA : TY{LF U7 A FIRAETER)

9AA 1 9-7 3/ 7 ¥ ¥ (Sigma Chem, Co.)

20A 1 2T 2T M T (AOEEE TR
m&bx$%AmmmmLmﬁL#%®&:mtﬁﬁ
HIRTE L, PR L 7. 9AAIIDMSOID, SAEBH
AMERL, BRI RBRICAWA.

(8 45 & U SO mix AR
1) by TTFH-(TAEHE)

‘E@J&‘i@?‘&(A)z’—:J:U(B)% FEIL10: mEJJAfn%
A-Lf— .

(A) /8% + 7 & — (Difco) 0.6%
-4 [ al SN 0.5%

(BY*L-¥ AFT 0.5 mM
 D-EFFY 0.5 mM

*WP2 uvrA FHIZIE, 05 mML-F )7 b7 7 KiE
R LAY AN

2) EHE
K, Tﬁiiécﬁ:1¥(ﬁk)§c0)rd? Fhd— AFERER
PRV &B, Bl L) 0ARETREOESED

Thb.
Wk~ 7 % 2y b - TR 02g
g Qe il 2g
Y U EERE A Y T L - 10g
IV S X, A 192g -
HEEET P T L . 06bg
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RRZRAR

TN — 2 20g
2y BT A= (EAKE ) 15g
FO MmOy — LIS H30 mLEil THOA

bOTH5.

3) S9 mix
lmLHFREDRT &
Sg** 0.1 mL
-8 (A SV A 8 zmol
HibA YL 33 pemol
YN d—2-6-1) B 5 gmol
NADH 4 gmol
NADPH 4 pgmol
F b Uy A1) S EHEH T (PH 74) 100 gmol

** Tk Sprague-Dawley RS » b & 7 = /350
¥~ (PB)B LUB6-RV 7R (BF)®
GRS TEEFELCER IS (F v a—

V4 K ARV AN
(B hE)
Tl rFax—zEYICLD, 59 m1x4ﬂ£rﬁ?}[]
REEE L OF S0 mix iR ER 21T - /-,
AERERE DI, WBRYMEARECI ml, ) EEEH

#0.5 mL(S9 mix FRITHERICB WV TIE S9 mix 0.5 mL),
MEFEFCI mLEESL, 37CTAFET VA ¥
R—vaylinb, by 7F7H—2mLENLCEM

EBREMTR IR L CED A, 7, WBEEL
THEBEHMERMEOCH 0 I EREE, F-E3f#EoR
PR EER T, SREF LTV EES
BYEOEHEB L UHEEE Table IR LA, BiES
& TP BE R, BIHEHCER L MOMERE HBE L
o, BRI 37TCTA8EFREATY, A LATREou S~
sEEL. METEOSEII2WTHE, ARHLVIEE
FEEMET T, EXRTOBBEORES HHF L. B
WSFIEAERERRIIB VLTI, BSOS
BECEINT, SRSV TRIKF2E L.
I/, ARBB LUBHAERRIC BT, THEES
LOERBARIIOE, SHToFBY, FAPNOTRE
LEREETRD L.

ChlzEcE) ,
HuolsHEoRERDS b, 1BULORERDSY
mix EHEINEES 5 i3S9 min iR II BT, %5
- MEEERT AR LB AER o g - HOFE
7%, EEMBEOCZEL EICHEML, ToRMmCERKE
 BIUHERFEIRO S NBEI, BRI
$ﬁﬁ+hbwfwiﬁﬁ%ﬁfé%wmﬁ@tﬂmf
AZ <‘: DR O A

RS L UEHE
(AEFEHER)

T-eFOFxL-13-F 78 L PANFIER) T LI

436

DVT 0.0~ 5000 pg/ 7 L — F OFERTALEHIL L
T, RBEEMLL. FOEBE, 7XTOBREH® S
mmﬂﬁM£%blUﬁMﬁ%®wThkbwf%h%
LA EE Yo (B T A

L e T, XRBICBT2HEHAEE, 59 mixiE
IRIERER B L UTRINE B & b 5000 ug/ TV — M & L1

(FHER] .

S9 mix ERMHEKE & WRIIHBO VT RIZBWT
b, 313~5000 pg/ 7L — M OEETRILE 2L LT20
DARFEBE T ER L7 (Table 1, 2). ZDHER, TAL535
o SY mix FERMARI B VTR, RRBKI 0 313 pg/7
b= T, SENBEDEL22RRIT = —HDH
MERLL. ZOMOBRERCBCR, 2EHORRY
b IEHATIBEO 2 Lk 2R 0= —HOMn
B bhho i,

(ERMEHER)

TA15359 S9 mix ERMABR T, TRE I 0313
pg!/ Tl — F THBMBED2MEL RAEROT -
DEMPES LR 0, BREBLUCHEEERTFE LR
BT AL, 313 e/ 7L b RETL00~500 pg/ 7
L P OFECEETOMBEERE L THBMRBREE
MiL7:(Table 3). ZO&E, HIEGBED BN EL 2
AER O —-FHoEMEELLN Lo,

PEnERIC®ESE, T-e FOFY-13-F 74 L0y
ANKVEERY) T A, BuiRBRIIBWTERER
EHLBVHO(EE) LHELL.

3k

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

2}  S. Venitt, C. Crofton-Sleigh, "Evaluation of Short-
Term Tests for Carcinogens,"” eds. by F.J. de Serres,
J. Ashby, Elsevier/North- Holland New York 1981,
pp. 351-360,

3) T. Matsushima, T. Sugimura, M. Nagao, T. Yahagi,
A. Shirai, M. Sawamura, "Short-Term Test Systems
for Detecting Carcinogens,” eds. by K.H. Norpoth,
R.C. Garner, Springer, Berlin-Heidelberg-New York,
1980, pp. 273-285.
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Table 1.  Mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria (1)
With(+)or | Test substance Number of revertants (number of colonies/plate, mean + 5.D.)
without{-) dose Base - pair substitution type Frameshift type
59 mix (,ug/plate) TALQO TA1535 Wwp2 uvrA- TAY8 TAI1537
1] 106 92 107 8 7 10 24 33 28 3% 26 24 7 7 6
{102+ 84) ( 8+ 1.5 ( 28+ 4.5) (30 8.1) ( 7+ 086)
313 103 108 105 128 14 16 28 16 13 27 27 21 4 2 5
(105 2.5) ( 16 2.0) ( 19+ 7.9) ( 25+ 3.5) ( 4+ 1.5)
625 97 89 103 10 6 11 21 20 16 30 22 20 7 2 6
{ 95& 7.0) ( 9t 26) ( 19+ 286) { 24+ 53) ( 5% 28)
1250 112 89 100 4 10 5 11 18 16 29 30 21 9 9 10
(100+11.5} { 10% 45) ( 15t 38) { 27+ 4.9) { 9% 0.6)
59 mix 2500 111 162 85 g8 11 11 13 21 12 35 26 38 5 3 4
( 99:+13.2) (10£ L7 { 156+ 4.9) { 33+ 6.2) ( 4+ 10
(=2 5000 81 100 92 4 7 4 19 18 18 3 2 22 6 10 3
{ 91+ 9.5) ( 5£ 17 ( 18+ 0.6) ( 27+ 56) ( 6+ 3.5)
0 135 140 122 14 20 14 30 27 25 38 42 45 5 10 9
{132+ 9.3} ( 16x 3.5) ( 27+ 25) ( 42+ 3.5) { 8k 2.6)
313 141 117 100 g 13 1 19 37 32 30 31 30 6 6 g
(119+20.6) { 11 25) ( 29+ 9.3) ( 30% 0.6) { 7+ 12)
625 105 114 115 15 14 18 3 27 3B 30 3H 32 5 6 7
{111+ 55) { 16+ 2.1) { 33+ 53) { 32+ 2.0) { 6+ 1.0
1250 119 124 8% 7 11 12] 32 28 19| 34 38 29 4 3 5
(110+19.5) ( 10& 26) ( 26 67) { 34+ 45) ( 4= 1.0)
59 mix 2500 110 115 102 9 13 14 24 34 30 21 42 27 6 3 7
(109+ 6.6) { 124 2.6) { 29% 5.0) { 30£10.8) { 5+ 21)
(+} 5000 98 113 94 17 9 10 34 28 25 33 36 45 8 9 5
(102£10.0) (12 44) ( 26+ 46} ( 38+ 6.2) ( 7+ 2.1)
- Positive Chemical - AF2 SA AF2 AF2 9AA
control |Dose (pg/plate) 0.01 05 0.01 0.1 20
- 89 mix (-} Numberof -| 519 507 546 | 202 240 217 123 107 115 | 662 379 350 116l liJS 1192
’ colonies/plate (524:20.0) (220£19.1) {115+ 8.0) {464::172.4) (1156+38.7)
 Positive | Chemical 2AA 2AA 2AA 204 2AA
" control  {Dose (pg/plate) 1 2 10 0.5 2
S9mix(+) | Number of‘ 563 479 568 261 186 155 | 370 340 361 | 312 322 319 | 251 229 277
| colonies/plate |. (537+50.0) {20154 .5) (357+£154) (318% 5.1) {252+.24.0}

AF2:2-(2-Furyl) -3-{5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:Z-Aminoanthracene

Purity was 85.2 wt% and zbout 5% water, about 2% inorganic salts and slight amounts of isomers were contained as impurities.
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Table 2. Mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria{ IT )
With(+)or jTest substance Number of revertants (number of colonies/plate, mean £ 5.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (eeg/plate} TA100 TA1535 WP2 uvrA TASS TA1537
0 8 75 &0 15 9 9 17 20 20 25 19 23 6 ] 6
( 804 5.0) ( i1+ 3.5) { 19+ 1.7} ( 22z 3.1) ( 7+ 1.7
313 68 100 80 18 8 17 19 28 30 3B 24 19 5 7 10
{ 83:t16.2) { 14+ 5.5) { 26+ 5.9) { 261 8.2) ( 7+ 2.5)
625 94 93 92 7 7 6 20 19 26 34 24 16 5 6 7
( 93+ 1.0) ( 7+ 086) ( 22+ 3.8) ( 25+ 9.0) ( 6% 1.0)
1250 8% 82 78 10 18 9 30 24 20 26 21 16 7 3 7
{ 83+ 5.6) ( 13+ 55) { 25+ 5.0) {21+ 500 { 6+ 2.3}
59 mix 2500 58 83 &4 12 18 i1 19 18 18 2 14 A 7 7 7
) : ( 77+16.6) ( 14+ 3.8) { 18+ 0.8) ( 21+ 6.1) ( 7+ 00
(=) 5000 88 87 @ 6 6 15 21 31 23 23 15 % 5 7 i
{ 89+ 26) { 9+ 52) {25+ 53) ( 21 5.7) { 6+ 12
0 117 127 107 ig 9 15 28 23 32 43 30 30 9 7 13
(117£10.0) { 1+ 5.0) ( 284 4.6) ( 34+ 7.5} { 10+ 3.1)
313 118 111 89 15 12 13 27T 24 25 30 28 30 7 8 13
(106+15.1} { 13+ 15} ( 25+ 1.5) (204 1.2) ( 6+ 2.1}
625 123 116 128 13 8 13 20 20 22 28 26 39 7 7 12
(122+ 6.0) ( 11+ 29) (214 1.2 {31 74) ( 9t 29
1250 113 58 85 10 9 8 17 26 10 3B 30 32 7 10 5
{ 99:14.0) { 9+ LO) ( 18+ 8.10) { 324+ 2.5) ( 7+ 25
59 mix 2500 114 9% 97 15 13 12 25 25 23 15 24 33 7 11 9
(1034 9.3) ( 13+ 1.5} { 25% 1.5) ( 24+ 9.0) (9 20
(+) 5000 119 94 82 12 11 21 19 20 19 23 22 33 13 1 6
( 98+18.9) { 16+ 5.5) { 19t 0.6) ( 26+ 6.1) { 10+ 36)
 Positive | Chemical AF2 " sA AF2 AF2 9AA
control  [Dose{zg/plate) 0.01 05 0.01 0.1 8
S9mix(-) 1 Number of 476 432 409 .385 366 416 7% 78 82| 391 352 375 |1139 1101 938
colonies/plate {438+£35.8) (389+:25.2) { 78+ 35) {373+19.6) (1059:£106.8}
Paositive Chemical 284 2AA0 2AA 2AA 2AA
control  |{Dose(ug/plate} 1 2 16 0.5 z
- SO mix(+) Number of 349 450 420 | 221 224 232 | 238 210 206 | 195 267 277 | 181 201 .14-0
colonies/plate {406+51.9) (226+ 5.7} (248+43.9) (246+44.7) (174+31.1)

AF2:2-(2-Furyl)-3-(5-nitro-2-furyl) acrylamide, SA:Sodium azide, 3AA;9-Aminoacridine, 2AA:2-Amincanthracene

Purity was 89.2 wt% and about 5% water, about 2% inorganic salts ard slight amouats of isomers were contained as impurities.
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Tahle 3. Confirmation of mutagenicity of potassium 7-hydroxy-1,3-naphthalenedisulfonate on bacteria
With{+)or | Test substance Number of revertants (nurber of colonies/plate, mean + 5.D.}
without (-) dose Base - pair substitution type

59 mix (ug/plate) TA1535
0 16 22 18
(19 3.1)
100 19 19 13
( 17+ 35)
200 . 15 8 U
{ 12+ 3.8}
. 300 : 20 15 19
( 18+ 2.8)
59 mix 400 18 12 9
( 13+ 4.6)
-} 500 6 10 23
{ 16+ 6.5)
Positive Chemical SA
control  [Dose{ng/plate) ) 0.5
SOmix(-) | Number of 499 491 506
" {colonies/plate {498+ 7.0)

SA:Sodium azide
Purity was 89.2 wt% and about 5% water, about 2% inorganic salts and slight amounts of isomers wére contairied as impurities.
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In Vitro Chromosomal Aberration Test of
Potassium 7-hydroxy-1,3-naphthalenedisulfonate on Cultured Chinese Hamster Cells

£

T-E FOF A3 F 79 Ly VRALEAYENT 7LD
BRI R THREEEN BT, Fri
—X - NAR Y --EEMRE (CHL/IU) 2 Bv CRa 4R
ERBEERLL. _

AL (24 B3 ), SRR (6R5R) L $123.8
mg/mL (10 mmol/L) DRFEICBE VT H50 B &z 55
RBEEIshiZED e b o/ b s, T_TOEE
WBWT3S8me/mL 2 RmnEEFE L, ERAUEL L
U°SO mix DIEFE T COEMREAETEAN2 THEE
T, SO mixOEFETTELLeC4EETRELL, &
FAETIL, 24FFE B L (P43 BRI, AIEHLE
THS mixFETE L UHEFET CToORFMMEL, His
EHTEICISIEEEE, ER2EHL, MKRET52
R RAARBEEFBY AR LA Radair)T
e RS EEE L, 3.8 mg/mL{10 mmal/L) TH o 7:
TERG, CORELTSERENRL L U3BERTBEY
BrLi.

CHL/TUMBE % 24 IR B £ 48 MEHEMAE L v
ThoORBEECISVTH, REAOBERECHERNEE
ROFECBEED N o . EERLETH,
SO mixTFAETB LUHEFET COEHMMUBL v ho
BEFECBNTH, REFOEEETCHENEROE
BERAEIZEOonbhdh ol

Dloggliy, TefFaxi-13-577 0720
TR LR, LRORBEFT CRBRRELE
BElLawnwkgEHLE.

Hik
1. fEA L -#e
Ut —F -y — 237 (JCRBY 5 AF (19884E 2
A, AZFRp e, HERMBLEFr A =—X - 1
AAY—HEOCHL/IUML %, BHEHELI0ELA
THRERICH W, :

2. BEAOREM
Frg i, Fi6 B MmiE (FCS: Filtron) % 10 vol% #kil
L 724 —# v MEM{H KB il o i,

3, A
2X10ED CHL/IUMRE %, #EEWRS mL & AT 1
v ¥ 2 (86 cm, Corning)iZig %, 37COCO A ¥ F =2

N—%— (5% COITHEREL L, EHELETE, #ifz
BEIR BB E T NA, 48EB X U485MLE
Lz, i, EEaEcil, JREEEIHENSY mix
FETBIUFRFETTORMQLEL, NBERT R
LREERTS HIID18RMEE L.

4. #wEME

7-v FOF - 13-F 758 L ANKRIEAT S L
(v F&ES:5501, AH4{LFTREN G, RRALH
BT, A LT50 mg/mLE - THEEL, DMSOB &
U7+ TS0 mg/mL TABOXRENRT, 9T=
38047, #AE89.2 wi% (R & L TRDH5 %, HAEE
B2%BIUMEOREREEL)OWETHS.

5 #EMrgoR .

KR EORBL, ERAOO LTk, BEGEMH
#FAk(oy METIK6G2, BAEEETR) ZHwi.
FAZEECES L TEETRAEL, DWTERLEBE
THEAFFRLIRAEOREORBMEARBL/ERL
7o BEMEFEI, TANTORBRICBYTEERD
Wvol%icted Lozt i,

6. FFEFEMGIERERC £ S NEREORE

aEERERBICAV A ERYEOLERE R E Y
Bz, HRUEOMIEEIEICRIZTERELEAL. #
S8 o CHL/IU MRS i x4~ 5 SRR HIVEN (&, HLREHEE
FEHFE R (Monocellater™, # Y > 73X ZAIETHEGD)
FRAVTEHOBEEETR L, HBRYEABEOEE
B AT AEMEOL T b o THEE L.

FORR, EHENE, ENRARE SIS, MBELLT
RTOREFEETE0 % %82 5 REENHER X
B bl (Fig 1).

7. EREOFE

MR EEIHRBROERE L b, ROAEREFBETHY
ZUBWEHORBERY, EF0NE , BIEMLEL D
t23.8 mg/mL (10 mmol/L) & L, FEEAEB X U789 mix
DIEHFET TOERMNE TIRAL2 T8 (095, 1.9,
3.8 mg/mL}, S9 mixOFET COHEFHMLEIIBNT
XA 2 CABE (048, 095, 1.9, 38 mg/mL) &FEL
. BHNEHEE LTHWE L b1 C(MC,
RS LER B I UV raxrAT7 73 F(CPA,
Sigma Chemical Co.) i, ESTHAREKBAFRHET
BICEBLTHREL:. P PhEeadRErdasT
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o
T

| - ~M==ftreated for 24 h without $9 mix
—@— treated for & h with S9 mix
{ ==O=— treated for 6 h wilhout S9 mix

Cell growth (% of control}

T ¥ T T L) T T v i T T

T T
000 050 100 150 200 250 300 350

Concentration (mg/mL})

Fig.1 Growth inhibition of CHL/IU cells treated with
potassium 7-hydroxy-1,3-naphthalenedisulfonate

AZEFHLENTWIERESFEHL,.
REFEERRRIBCCEHIBES 4RO 71 v
YakBv, TOGLOIMITREMRIEESERL, 5
D2 DT EE RN ST L ) i
FllE L.

8. HEMEARMERHE

HERTO2HMEEI, It FERRAENY
0.1 pg/mLAZ2 5 L) IDHEERIIMA -, REFERD
FEBLUIWEIKE > TiTo . A9 A FEREET 1 v ¥
IO EOMAEE L, B UAERL 3 % ¥ LA HER
Tt LA,

9. RERMN ,
M RAEOER ETREHT LD, 20 %L

DM ET, 20271 v 261005 %L LD

TREETT LRI SVEETRENSOREREER
L, HEMEONRERFRELS. ZOKE(Table
1, 2), TRTCHDRAFIBWT, EERLHEERE G
B e s, REATH TR, BEURERE (3.8
mg/mL) &L 3NHRE T BIEEE L.
TEBLIAZ A4 FEEADIL, 12071 v ok
 BONEERBATA NE, 4HOBEEFTLETLL
BEESFPOBVEIICT— FELARETHFL
fo. BREOTHE, BRBEEERESS - §iILDYR
BERFFE & (MMS) Vi & 2 SRR E TV TiTY,
HHH BV ERESEROF v 2 7, B, i L0
HERE ORE LR (polyploid) D& EIZDOWT
BELL, 74, HEEF I O>WTIIE200ME, 58
MR D v T LEES00 B 5 B B 4 4347 L 7.

10. ZBHEHE . :
SEMVETE, SRS L URGHEA IERE L S g R
WKW TONTRREL, BELLIRE, BEEtoE
e, ERESEORIC oW TERL, EBoMER
FHAICEA L. '
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REAEELH T AMRAOHMBABEIIOWT, HIEM
BB R ENERED L RS EEMT7 s v 2 ¥
—DEEEEEIZLY), FEERESERLL
(p<0.01). *7-, Be&FEHALTaIrZ >y - 7—
IF v VOMEMEREY (p<0.01) 217 o /o, RKETR
FIrEL, FEATFEMS L FEYEN LFMCETWTiITo
7z

BRI UER

EEMRIC L D EB AT O R T Table LIZAR L.
T FEF L3 F 75 L VANF BN Y A%
AT2AREE & S EMERLE L oo MmgeE
WKBWTh, REAoEERE L L UFERERROSE
EREEDhid ot

HEEHAME I L A gt fdaiTORRET Table 21580
F. e FOF L3 F T LY VAMK I EEA YT A
EA TS mix F7E T B X UFETEE T CoMMUEL
WIROREIEIZ BT Y, REEADEEETS LU
it OFRIEHEEDO N 2o 1o,

#oT, 7- FOX 1,3+ 75 L P RANKEED
Joald, EREORBRESFTC, REBEMROCHL/IUM
FiZREBHEFELHFRE L2 EHERE L.

3k
1) BRBBEEREYS - WilaWREIH&RE, "L
EMECLARBEEBRET ISR, "HEHEE, B
%, 1988. ' _
2) HH ITHiE, "EM - BT — v oY, 26
MRk kAT TO-F, AT 4 AR, B

I, 1987.
3) EHH O, KIRHERE, "HUERREEM, B

By — & OFEHENT, " WABRE, #OK, 1992, pp:
218-223.
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Table1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with potassium 7-hydroxy-1,
3-naphthalenedisulfonate (PHNS)** without 59 mix )

Concen- Time of No. of No. of structural aberrations No. of cells Concurreat Mitotic

Group tration - exposure cells Others”  with aberrations Polypleid?  Trend test®  cytotoxicily* index?
{mg/mL) (h) analysed gap ¢tb cte csh ¢se mul® total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 2 3 0 0 0 0 5 1 5(25 3(L%: 0% - —
Solvent © 0 24 200 0 & 01 0 0 2 (] 2{100 2(100 000 100.G —
PHNS 0.95 24 200 1 00 ¢ 0 0 1 0 1(05) 0(00) Q0 164.0 —
PHNS 19 24 200 1 4 1 1 1 @ 8 0 g§(40) 7 (35 025 - - 91.5 —_
PHNS 338 24 200 21 1 0 0 ¢ 4 0 40200 2(10) 013 10%.0 46
MC 0.00005 24 200 740 84 0 1 0 102 2 72*(36.0) 67*(335) 000 — —
Solvent ** 0@ 48 200 0 2 0 0 010 12 0 3(15 3{(15 088 100.0 —_
PHNS 0.95 48 200 00 1 1 0 0 2 0 2410) 2 (LO) (63 102.5 -
PHNS 1.9 48 200 1 1. 0 1 0 0 3 0 3(15 2 (L) 063 - - 94.5 —
PHNS 38 48 200 2061 01 @ 4 1} 4{(200 2(1m 083 1120 31
MC 0.00005 48 200 4368 5 1 0 13 5 80400 763800 113 — -

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csh:chromoseme break,
cse:chromosome exchange (dicentric and ring}, mul:multiple aberrations, TAG :total no. of cells with aberrations, TA: total no. of cells
with aberrations except gap, SA:structural aberration, NA :numerical aberration, MC:mitomycin C.
1) Distilled water was used as solvent.
premature chromoseme condensation, were excluded from the no. of structural aberrations. 4) Eight hundred cells were analysed in each
group. 5)Cochran-Armitage's trend test was done at p<0.01l. 6)Cell confluency, representing cytotoxicity, was mezsured with

Monocellater™,

2}More than nine aberrations in a cell were scored as 10.  3) Others, such as attenuation and

7)Number of metaphase per 500 cells was scored in each dish in order to select the highest dose enable to analyse

chromosomes, 8)Seven hundreds and eighty-eight cells were analysed. *:Significantly different from solvent control at p<0.0L by Fisher's
exact test. **:Purity was 89.2 wt%. Water (about 5%}, inorganic salts (about 2%)and slight amount of isomers were contained as impurities.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with potassium 7-hydroxy-1, 3-
naphthalenedisulfonate (PHNS)** with and without S9 mix

Concen- 59 Timeof No.of No. of structural aberrations No. of cells Concurrent  Mitotic

Group tration mix exposure  cells Others®  with aberrations Polyploid ¢ Trend test® ~cytotoxicity®' index
(mg/mL) (h)  analysed gap ctb cte csh cse mul® total TAG (%) TA (%) (%) SA NA {%) (%)
Non-treatment 200 6 0 0 ¢ 0 0 0 0 o(o0G 0{(00) 038 — —
Solveat * - 6-{18) 200 1 0 0 2 0 0O 3 0 20100 1 (05 o000 100.0 -
PHNS 0.95 - 6-(18; 200 0 3 0 2 0 0 5 3 3015 3(1% o000 105.0 —
'PHNS 1.9 - 6-(18) 200 ¢ 3 0 ¢ 0 0 3 ] 3015 3(L5 013 - - 106.0 —
PHNS 38 - 618 200 2 2 0 0 0 0 4 0 420 2(10 035 1160 43
CPA 0.005 - 6-(18) 200 0 0 0 0 0 0 4] 1 0{00) 0(00) 013 — —
Solvent ' © 6-(18) 200 03 0 00 0 3 4] 3{158) 3(15 025 1000 -
PHNS 0.95 +  6-(18) 200 0 0 0 I 0 9 1 1 1{05 1{05) 0lI3 96.0 —
PHNS 1.9 +  6-(18) 200 011 00 0O 2 0 201 2(10) 013 - - 9.0 —
PHNS 38 6-(18) 200 02 0 0 0 0 2 0 2(10 2(10) 013 675 6.1
CPA 0005 +  6-{18) 200 1314 7 2 0 0 36 0 31%(155) 20* (‘10.0) 0.53 - -

S AT

Abbreviations, gap:chromatid gap and chromosome gap, cib:chromaiid break, cte: chromatid exchange, - ¢sb:chromosome break,
cse’chromosome exchange (dicentric 2nd ring), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA:total no. of cells

with aberrations except gap, SAstructural aberration, NA : numerical aberration, CPA:cyclophosphamide.
1) Distilled water was used as solvent. 2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and

premature chromosome condensation, were excluded from the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group, 5)Cochran-Armitage's trend test was done at p<0.01. 6)Cell confluency, representing cytotoxicity, was measured with
Monocellater™, 7)Number of metaphase per 500 cells was scored in each dish in order to select the highest dose enable to analyse
chromosomes. *:Significantly different from solvent control at p<<0.01 by Fisher's exact test. **:Purity was 89.2 wt%.

Water (about 5%). inorganic salts (about 2%)and slight amount of isomers were contained as impurities.
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