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Twenty-eight-day Repeat Dose Oral Toxicity Test of
7-Amino-4-hydroxy-2-naphthalenesulfonic acid in Rats
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Fig. 1 Mean body weight changes of rats treated orally with 7-amino-4-hydroxy-2-naphtalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test
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Tablel  Urinary findings of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the twenty-
eight-day repeated dose toxicity test
Item 28 days dosing groups(mg/kg) 14 days recovery groups (mg/kg)
0 250 500 1000 0 1000
Male
No. of animals 12 6 6 12 6 [;
Urine volume (mi/24 hr) 199160 16828 134+59 184 + 6.3 18.0+64 214165
Osmotic pressure{Osm/kg)} 1.130£0.287 1260 0.185 1511 +=0.306 1.394 +-0.392 1.443 £ 0424 1.333 + 0.480
Specific gravity 1.036 +0.009 E042:0.006 1.052 £0.011% 1.045+0.013 1.046 £0.013  1.042 £ 0.016
pH 80+0.1 78+03 82+03 80+03 7.8+03 78+05 e
Color pale yellow 10 2 1 5 2 5 >
yellow 2 4 4 7 4 1 ’
vellowish brown 0 0 1 0 0 ¢
Protein - 3 1 2 6 1 3
+ 6 5 i 6 3 1 E
+ 3 ¢] 3 0 1 1 .
++ 0 0 0 0 1 1
Glucose - 12 6 6 12 6 6 B
Ketone body - 12 6 6 12 6 6
Bilirubin - i2 6 6 12 6 6
Occult blood - 13! 6 4 11 5 5
+ 0 o 1 1 1
++ 0 0 0 0 0 0
+++ 0 0 2 0 0 0
Urobilinogen {mg/d!) <1 11 6 6 12 4 G
1 1 0 0 0 2 0
Female
12 6 6 12 6 6
No. of animals
Urine volume {mi/24 hr} 7639 6.8 3.4 85+40 73448 10.2+7.0 09+45
Osmotic pressure (Osm/kg) 1650 £ 0605 15200414 15080417 1.9100.69 1523 10,524 1.600 £ 0.654
Specific gravity 1003 £ 0017 1.050 £ 0.014 1.050+0.013 1.060 = 0.020 1.047 £0,017 1.049%0.020
pH 8204 81404 8303 83+05 7406 7803
Color pale yellow 3 1 0 1 2 2
yellow b5 6 11 4 4
vellowish brown 0 0 0 0 0 0
Protein - i1 6 5 7 5 2
+ 0 0 1 4 1 3
+ 1 0 ] 1 0 1
-+t 0 0 0 0 0 0
Glucose - 12 6 6 12 6 6
Ketone body - 12 6 6 12 6 6
Bilirubin - 12 6 6 12 6 6
Qccult blood - 9 3 5 11 5 6
+ 1 1 1 1 0 0
++ 2 0 0 0 1 0
++ 0 0 0 ¢ G 0
Urabilinogen{mg/dl) <1 1 6 6 g 5 2
1 1 0 0 3 1 4

*: P<0.05 (significantly different from control)
Grade sign:-, none; =, trace; -+, slight;+-+, moderate -+, severe
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Table 2 Hematological findings of rats treated orally with 7-amino-4-hvdroxy-2-naphthalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test

Item 28 days dosing groups {mg/kg) 14 days recovery groups {mg/kg)
0 250 500 1000 0 1000
Male
Male
No. of animals 6 6 6 6 6 6
Leucocyte (102/ul) 64 £ 19 66 = 19 77 £ 13 65 = 10 87 £ 23 108 £ 46
Erythrocyte (10%/u) 816 + 37 797 £ 35 805 + 26 777 = 31 806 =+ 41 831 + 38
‘ Hemoglobin (g/dl) 14.8 £ 0.7 146 + 03 145 £ 04 4.7 + 0.3 150 £ 0.7 151 £+ 0.6
Hematocrit (%) 479 = 20 470 = 1.2 458 = 1.0 470 + 1.8 46.7 * 1.5 475 = 1.8
Plate!et(lﬂ‘/,ul) 1003 £ 70 1041 + 76 1017 % 112 1081 £ 16.0 848 = 37.1 1005 =+ 104
MCV{ID 59 + 2 59 =+ 2 87 £ 2 60 = 1 58 + 3 58 4+ 1
MCH({pg) 182 £07 18307 18006 189+ 04 186 =09 182 %05
MCHC (%) 310 £ 04 310 & 6.7 3L7 = 0.2 313+ 06 321 £ 05 318 £+ 08
] Prothrombin time (sec) 169 = 4.1 177 £ 16 13.9 + 1.3 141 + 25 16.1 = 22 161 = 24
APTT (sec) 247 + 1.8 245 + 2.3 226 £ 0.7 228 + 1.2 239 = 14 239 + 1.1
Female
No. of animals 6 6 6 6 6 6
Leucocyte(102/ ) ' 60 = 7 56 + 13 72 + 11 69 + 21 44 -4 10 47 + 10
Erythroeyte (107/ul) 780 + 23 783 + 20 780 + 18 780 = 20 759 £ 41 752 £ 20
Hemoglohin(g/d1} 145 + 0.5 144 £ 05 144 + 04 144 3= 04 138 £ 05 13.8 £ 0.2
Hematocrit (%) 456 = 15 455 + 15 458 = 10 454 + 18 433 £ 15 435 + 10
Platelet {104/ ut) 106.7 £ 63 1129 =96 1109 £ 9.8 109.9 + 96 107.1 =95 1043 = 83
MCV{®) 56 +1 BE1 59 £ 1 58 + 1 57 + 2 58+ 1
MCH (pg} 186 + 0.2 183 = 04 185 + 04 184 £ 0.3 182 £ 0.5 184 + 04
MCHC (%) 31.9 £ 0.7 316 =03 316 £ 0.6 3L7 £ 0.8 31,9 = 08 317 £ 0.7
Prothrombin time (sec) 109 = 06 112 = 04 110 £ 04 11.1 = 04 108 + 0.5 105 = 0.1
APTT(sec) 18.1 £ 0.8 188 = 1.1 194 £ 1.8 20,1 £ 0.7 189 = 0.9 181 + 0.9

*: P<0,05, **: P<0.01 (significantly different from control)
Values are mean + 5.D.
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Table3 Blood chemical findings of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the
twenty-eight-day repeated dose toxicity test
Item 28 days dosing groups{mg/kg} 14 days recovery groups (mg/kg)
0 250 500 100G 0 1000
Male
No. of animals 6 6 6 6 ] 6
T.protein{g/di) 49 & 02 49 £ 0.1 49 02 48 x 02 50 = 02 50 £ 02
Albumin{g/dl) 3501 35 £ 02 36 + 03 36 £02 34 £ 01 35 £ 0.1
A/G ratio 270 £ 026 270 =024 273 £049 281 + 018 220 £ 010 257 &+ 0.60
T.hilirubin (mg/dt) 0.0 £ 00 0.0 £ 00 0.0 £ 00 00 + 00 0.0 £ 00 0.0 = 0.0
GOT{IU/n 79 £ 10 9l = 15 77 £ 9 92 + 10 71 £ 10 86 + 127
GPT(1U/1) 22 + 4 23 + 3 19 + 3 20+ 3 22 £ 3 2%+ 3
ALP(IU/) 325 + 21 357 + 39 330 + 53 337 + 27 266 + 37 267 + 17
T.cholesterol (mg/di) 37E7 32+£3 37+2 34 + 10 67 M5
Triglycerides (mg/dt) 28+8 21 £ 8 26 +5 29 + 19 39 4+ 15 42+ 9
Phosphotipids{mg/di) 60 + 10 60 £ 3 03 65 £ 15 86 = 7 66+ 8
Glucose (mg/d?) 122 + 13 124 £ 10 122 + 12 130 £ 14 130 £ 13 126 + 14
BUN(mg/di) 163 £ 1.3 16.4. + 3.0 163 £ 1.8 14.7 £ 1.2 157 £ 21 178 = 1.9
Creatinine (mg/d?) 04 = 0.1 04 + 0.0 04 £ 0.1 04 £ 01 04 + 0.1 05 £ 0.1
IP (mg/dl) T4 £ 02 7.9 + 0.3 7.5 £ 06 7.2+ 04 6.5 £+ 0.7 66 =04
Cal{mg/di) 81 +03 93 + 02 9.3 =+ 03 g1 02 9.2 + 0.2 92+ 0.2
Na(mEq/1) 1470 £ 1.1 1473 £ 0.7 1461 £ 0.6 1466 % 04 1461 & 0.9 1457 = 0.9
K(mEq/{) 398 £ 020 419 + 035 408 £ 016 409 £ 0.18 3.86 = 034 414 £ 0.16
Cl{mEq/!} 076 £ 08 1080 & 1.1 1070 + 1.0 1066 = 23 106.3 = 1.3 1049 = 0.8
Female

No. of animals 6 6 6 6 6 6
T.protein{g/dl} 5202 51 = 02 51 03 52 £ 04 5.1 + 02 50 & 0.3
Albumin{g/dt) 3802 37 £ 03 38 £03 3.8+ 04 37 £ 01 37+ 02
A/G ratio 268 =046 284 =074 283 067 275+ 044 268 £ 035 2.78 &= 045
T.hilirubin (mg/di) 0.0 £ 00 0.0 + 0.0 00 £ 00 0.0 £ 0.1 00 + 00 0.0 = 0.0
GOT(IU/) 87 £ 11 9+ 17 101 £+ 27 101 = 13 78+ 6 78 L+ 12
GPT(1U/L} 17 £ 2 16 + 2 18 + 4 21 =6 17 £ 3 17 £ 4
ALP{TL/1) 195 £ 49 218 + 47 213 + 24 216 * 33 152 £ 19 16l £ 12
T.cholesterol (mg/dl} 48 £ 10 47 = 7 44 13 39 &7 39 = 8 /2
Triglycerides (mg/dl) 13+ 2 122 11 %2 11 + 3 14 +£3 14 £ 3
Phospholipids (mg/dt) 88 + 15 8 +9 80 + i6 73+ 12 75 + 11 73+ 4
Glucose (mg/dI} 123 £ 16 113 £ 4 111 £ 14 112 + 15 67 £ 7 111 = 15
BUN{mg/di} 203 £ 22 224 £ 24 22.7 £4.0 236 *+ 34 18.1 £ 1.7 18.1 £ 1.7
Creatinine (mg/d!) 05 £ 01 0.5 = 0.1 05 =01 05 % 1 04 £ 0.1 04 = 0.0
IP{mg/di) 82 £ 08 92 + 1.0 85 £ 05 79 + 06 6.3 4+ 04 65 £ 0.5
Calmg/dl) 97 £ 02 96 £ 0.3 96 £ 04 9.6 x 04 95 = 0.3 9.2 4 0.2%
Na{mEq/I} 1465 + 04 1471 £ 0.5 1462 = 06 1471 = 10 1458 + 09 1451 = 19
K{imEg/l) 419 £022 433 £020 427 2025 412 1 026 436 + 025 433 = 027
Cl{mEq/1) 1081 £ 1.0 1083 %+ 1.0 1080 % 14 1092 = 13 1102 £ 1.0 1092 % 28

¥ P<0.05, ¥ P<0.01 (significantly different from control)

Values are mean + S.D.
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Table4  Organ weights of rats treated orally with 7-amino-4-hydroxy-2-naphthalenesulfonic acid in the twenty-
eight-day repeated dose toxicity test

Item 28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
0 250 500 1000 0 1000
Male
No. of animals 6 6 6 6 6 6
Final Body Weight (g) 3655 = 248 36L.7 £ 160 3674 £ 234 3703 = 149 408.2 + 234 4382 + 363
Absolute organ weight
Brain(g) 208 £ 006 211 £ 009 209 + 005 210 £ ¢06 208 £ 007 214 £ 003
Heart(g) 132 &+ 017 143 £ 311 141 £020 137 £ Q.11 141 £ 0.10 138 + 012
Lungs (g) 137 = 009 128 £ 002 130 £ 004 131 & 007 128 £ 006 1.38 £ 0.10%
Thymus{g) 049 = 008 056 £ 006 050+ 008 057 £ 010 050 =006 045 + 013
Liver(g) 11.15 + 1.21 1059 + 080 11.08 = 114 1094 & 0.9 T11.27 £ 120 1217 + 145
Spleen (g} 072 £ 007 072 £015 078 £010 065 = 005 075 £ 006 076 £+ 0.11
Kidneys (g) 268 £ 022 287 £ 034 283 £021 277 + 040 270 £ 023 289 & 0.30
Adrenals {mg) 65.0 = 6.0 61.3 + 4.7 63.1 £ 66 68.3 = 82 694 £ 7.2 70.1 £ 106
Testes{g) 325 £ 009 3.08 £ 030 325 £ 023 317 £ 032 3.5 £ 0.24 340 £ 0.22
Relative organ weight
Brain (g/100 gB.W.} 057 £ 003 055 003 057004 057 =003 051 £ 004 049 & 004
Heart {(g/100 gB.W.} 036 003 039 %002 038 +004 0372002 035 £ 003 031 = 0.02*
Lungs(g/100 gB.W.) 038 £ 0.02 035+ 001 036 +003 035 %002 032 £ 001 032 =003
Thymus(g/100 gB.W.) 044 £ 002 036 £ 001 034 X 002 015 = 0.03 012 £ 002 010 £ 0.03
Liver{g/100 gB.W.) 304 =016 292 4 011 301 £014 295+ 016 276 £ 017 277 £ 012
Spleen {g/100 gB.W.) 020 £ 002 020 003 021 £002 018 %001 0.19 + 0.02 0.7 + 0.02
Kidneys (g/100 gB.W.) 074 £ 009 079 £006 077 £ 007 075 % 0.09 066 = 0.03 0.66 £ 0.05
Adrenals (mg/100 gB.W.) 178 £ 14 17.6 £ 1.0 172 £ 1.3 184 £ 21 170 £ 1.7 16,0 £ 1.5
Testes (g/100 gB.W.) 089 =008 085+ 008 089 £ 008 086 £ Q10 077 & 007 Q.78 £ 010
Female .

No, of animals 6 6 6 6 & @
Final Body Weight (g) . 2207 £ 147 2109 + 155 2201 & 125 2188 + 9.9 234.8 £ 193 227.8 £ 233

Absolute organ weight

Brain(g) . 191 £ 007 188 +0.09 1.90 £ 009 194 =004 L.93 £ 0.06 1.91 £ 0.05
Heart (g} 0.94 £ 007 080 = 0.08* 086 £ 0.05 034 £ 0.05% 082 = 008 083 = Q407
Lungs (g) 103 £ 011 099 + 008 102 £ 008 1.00 £0.09 1.00 +£ 006 0.96 + 0.05
Thymus{g) 050 £ 004 058 £ 007 055 X009 055 %009 045 £ 007 048 + 0.14
Liver (g) 658 + 0.,72 628 £ 0.77 666 £ 032  6.74 £ 0.27 6,69 £ 060 643 £ 0.83
Spleen (g) 050 £ 0409 044 £ 006 054 =005 050+ 006 0.50 £ Q.07 047 = 0.4
Kidneys (g) 160 £ 017 160 £ 019 1656 =012 172 =014 167 + 006 166 £ (0,10
Adrenals{mg} 69.7 = 3.2 68.1 + 69 67.5 & 55 69.4 &= 6.5 716 £ 3.3 70.1 £ 7.1

Qvaries{mg) 876 =+ 0.1 866 £ 108 862 £ 132 885 + 109 97.9 + 23.1 828 + 189
Relative organ weight

Brain (g/100 gB.W.) 087 £ 005 089 +004 087 007 089 00 083 £ 005 085 =+ 0.08
Heart{g/100 gB.W.) 042 = 003 038 + 0.01** 039 + 0.02* 039 + 0.02* 0.35 £ 003 0.36 + 0.01
Lungs{g/100 gB.W.) 047 £ 003 047 £ 001 046 £ 002 046 = 0.04 043 + 002 043 + 003
Thymus(g/100 gB.W.) 022 £002 024 £002 025 £003 0325 % 003 0.19 =003 021 =005
Liver{g/100 gB.W.) 297 £ 013 298 £ 016 303 £ 008  3.08 &+ 009 285 = 017 282 x 0.1}
Spleen (g/100 gB.W.) 023 £ 002 02! £002 024 +£002 023 =002 021 = 003 021 £ 001
Kidneys (g/10C gB.W,) 0732004 076 £006 075005 0.79 £ 0.06 0.72 £ 004 073 + 0.03
Adrenals (mg/100 gB.W.) 316 £ 15 322 + 1.1 307+ 23 31.7 £ 23 306 £ 15 308 £ 15

Ovaries(mg/100 gB.W.) 398 = 45 405 + 3.1 39.1 £ 50 406 = 62 414 + 6.8 36.0 £ 45

*: P<0.05, **! P<0.01 (significantly different from contral)
Values are mean + 5.D.
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R A GBI, Z0% % 1000 me/kg FEORELFIZILER
BEORMRME Lk oif iRk, SNRAEOHR
BLUHE~DY V3R, BTCAERORIKILE
HElH SN, T, BREEEESSEA T ERS
R ENS. Thboffbix, EEF v b CTLIELITE
BENLELRTHY, ZOHMBEREICLHREEL OME
Aotk eédb, WIhbHRABEOE{LLEZDL
iz, ZOERPITEE SRR TR AR S & URE
HFENERITRES e d o 1.

[BIfEHI R T OB T, Bhidsabohid o,
BEopZ s, 7-73 /4 FO0%Y-2-F7% 1
v AN RS RE LA hoBEC By
ThabnY, XEBEGTCOEREESIBES b I
1000 mg/kg/day L E % b i,
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1)  H. Greim, et al., Chemosphere, 28, 2203, (1994).
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Reverse Mutation Test of 7—Afnino-4-hydroxy—2—naphtha1enesulfonic acid on Bacteria

B3

BELEDEREESRERO-RELT, 7-7 3
AL FOFT2-F T L ANREEOERFEMEIC
DWRIETRREBRFR LR 5720, 3 X3 7
7 A # (Salmonella typhimurium)TA100, TA9S,
TA15353 L U'TAL5374#k % &b I KB H (Escherichia
coliy WP2 uvrA¥kz v 2 IERBRERFBR 7o 72,
T LRBOBETRIC, ABRARSRELL. T4
Ph, EEE(-SY mix) & o oA BHEHELE(+S9
mix) OFHEEIZOWTENRFN, 156 ~5000 ug/ 71—
VOGREFRELREL L. FoiR, KEhFETE
NFAAXIF 7 ARHIABTHEIKT LLERREER

auo—EOBIMERFESD N, BRELHERSML,

B TAOS THLB AT BBIC L L S0 fEEE OB TR L
7o EHIEETE, BB EERERERo oS-
FoRELMEED o, —F, ERTOE
MR S, FRERORBEMRICN UL 2 E
ESBEHZRLE. o7, ZRBEETIIBVT,
T-TE/4-eFOaxi-2-+75 Ak rEiEE
Wi LBEFEnTRBrHRT 20 HEFL 2.

s S UHE

1. HERERk :

MEZ V2 EREREEFRRICLER ST A
ZepL, HBERLLTLAFY VERED
Salmonelfia typhimurium TA100, TA98, TAIS35H L TF
TAIBIT* 2 UM + ) 7 7 7 Y ERK¥E D Escherichia
coli WP2 uvrA? O 5TEF O R T BIR L 12,

AXIF7ARHEBIASIEIAIHIZH Y 7+ V=T
RKEDB. N. Ames#ig 6, T4, KBHIZOWTH
EF584:3 H 16 B IC BN B AERBH A & 55 % 21 /.
FRE6F9B S HICHBRDEME L EM L, RIS
ROl EhsrEBEOE2RFLTVAZ L #HREL
. BEEHROBEBRBELS AF LA N KE Y F(DMSO:
MERCK#) b L7, @EBRFERF - 71202
mPFSFELL. ThEREERTRVTHEEL, &
IR U —H — 1= ROCT TR L7

2. EHORH

1) BSIna—2EREREH(TL— )
HisBURRBIa 7 X 2 71 T AN A BEA L, B8

IRz, A7V — Fid, Vogel-Bonner DB AHEHIE %
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EL BT (0.02% M~ 7 A > v A - TkiR, 02% 7 3
YOI, 1% BT Y YA - EKIE, 0.192%
) yEE—T rEZ Y L, 0.066%KEEEF R YA [V
D BEHBEDIC2%D F o — A (FISeHis T3 &
1.5% H#EX (0X0ID#: (No.l) N, 30ml% ¥ +—VL
CFELELOTHS.

2) by TTH—(EEX)

Bacto-agar (DIFCOH}0.6% * &1 0.5% 3 b+ b U
LARBEIOEREIIGL, AXAIZFT7AEEHV5E
D4, 05 mM L-eAF ¥ (BARLE)-0.5 mM D-
U7 (ERLER) KBRT 1F=hz, KBEEH
WERHEBOBES, 05 mML-FU A7 7 v (BHE{LE
)Y RBEREMECIFEMAR W,

3. WikESEG

FEE200 mloFEEHRRA ML -YFE
Corning Costar#t) i225% =2 —Fy - b 7TA
(OXOID# ) #HFH %25 misiEL, THICEER LR
BILES0 WIBE L, 74— —NA T x—F— (MM-
10: % 47 v Z60) BV, 37CTSKRIRYE (HEIR
W 1200m /) R L, RERCER L.

4. SS9 mix

BG4 RROF v 20— 3850 mix % SEEIC
HEHALAE. SOmixFOSHEHERE LT 72/ 80K
F—NBIFLE6- V75K kiS5 L7 Sprague-
Dawley Z#7 v FOFE»F BB ENLOOTH D,
SO mix DR F AT IZRT.

B o SO mix ImiHOE
59 0.1mi
MgCl, 8 pmol
KCl 33 pmol
G-6-P 5 pmol
NADFPH 4 pmol
NADH 4 yumol

) EEARHET Na- 78 (pH 7.4) 100 pmol

5. WEHE
WEREEDT7- T/ 4 Fax22-F78 10 AN
& (0w hEF 10901, CAS No.:87-02-5) id 5T

ClpNO,S, T F8230.25, HEIL8% (A & LTH
FEF P AS20wt% B LUK 35w e ET) 0F
ET, K, TEMACEEAYEIT RV, RHEERITIZA
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A AL TS0 & IR0 S N R AR L2, B
BT i, WL BV CRR BRI E & 7
L7gkR, RIS b L.

B, RERBEOMELBRRETH S LORE
WL THREL

6. HERMEEEORR
DMSOZ#ERME M L CIIRERE L. AR
R e FRER TRy CERFREREICHRLLE, &
BAZHLIR 21T o 7z (IS4 ).

7. RBHROE

8.00, 40.0, 200, 10003 X UF5000 pg/ 7L — F DR
mEACTTFHRN2HRBLERLLC. 20EE, ERE
e b IS BNE L ED W NOERkRICBVW T HERERE
BT 2 EFESFEREBEE W ed -7 F4,
SHEMELEDS000 ug/ 7L — PIBLTTTORER
WG RICE LIERERER o o = —FotEn
HEEAEES bz, ’
HoT, FAREBIC BV TIREREL S R HELL
HOEBEHRIZOVTEN0 ug/ 7 - L ERERAREL L,
FRENGPR(BI2) EHEL 2.

8. BEtENEENE

BT E e LT FERIARLEER L.
ho DRy EIL, DMSOZ BV TERL, 4%
FogE LB (-20°C) L2,

i

2-{2-7) N)-3- (- bE-2-FVNINYTFT L YNT IF

(AF-2: FNEA08E T H00)
T b By A (Nal, iR T )
9-73/F %)Y (ACR:ALDRICH#)
2-T 3T b5 (2-AA FIVEHEE THGR)

9. HEAHE

Ames bOBHEOWEHETHL T LA »Fa—a
FEVIZEEL T, BEED L UREEEbES LRI
DWTHEE R LA, REBEC, EAEE, #BYE
BED B VI B REE T 100 W, RTERE
OFE, 01 M M A - 0 EEEETE (pI 74) %500
w, CBHEEILEDSE, S9 mix % 500 Wb L ERE
100 mEIMA, 37 CTCFMEERERE(F LA ¥
N—ar)Li EERETH, by 7T7H—%2 Wil
L, Bews 7 L—bECERB L. 3TCOEKT
48EHES L ERELLE, SRYEORBREKE
AT A AEFEESEHALERT S0, EFEERE(X
60) #HWT 7L — b EORBAOEFRECBHEL
2 R0T, ERESRERCLEC 2o -
L7, sHECE LT ou=—7 45 44— (CA-11: &
AT bW ALy A EHWA, MY L CHERT 20%E
L.

10. RO
EREpEE oo s —HAERSBOEIZ2E L

70

EmL, o, BERESLZWIIESBNEOHB RS
RO LNAGEED, BEEHELS.
B, BEFNEESHGABRERERL LM .
FLBESEREFRUABRICOWTIE, YFHECS
AHREI - H(SEHED 30 o — B ST
THITZ—H) #REHE (mg/ 7 L— M) Thi &
L DT ER L

ERPLUEE

SUERAS R4 Table 1~ 4 2m L7, BEHEH(-SO mix) %
& A BNERAEE (F59 mix) DwFh e b, 7-7 3
JA-e FOXL 2+ 78 Ly ANk B L BT
ERHEEES L Ed -7 T, BRERTREID S
—HiZow T, Uk X357 7 AEAE R
THERICHBEESEo L WELEINERATEHEZ L
Fz. BELD, TAOSTEZFLRMNAZEH L, TEEE®
S BT A AN B L EE T A B I ERIRM 408 2 R
L7z, 8600, KBFEI Wb BsEo2EE8a
Bl e hadodoss, EREHRER DD - —DEIEm
MR LS, BEFEIL OV TIE, WThOBERIIBY
THEHEGBEREnETHH, HEIENEES Shik
o, —F, BESEHEIFRLFLOERICBVT,
B EEOZEN LOBRRAEEa D —FHEL
2. s, RETHHESEOFETAZRIIRES LY
Hof BEORBHERD,L, BREBENFTICEWTT-
FTI/A-RFOFL-2-FTY L ANk BOREY
T ARIETFERTEECEL, BErHELL.

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

2} M. H. L. Green and W. ]. Muriel, Mutat. Res., 38,
3(1976)

EET
AEREEE [P H
B2 | hiRfet, FHUER, WERAX
G f e EEFE MR ST > & — :
T 437-12 [ U8 1 ER 4 H AT AR AT F e 682-2
Tel 0538-58-1266 Fax 0538-58-1393
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7-F3/-4-BEFOXL-2-FT7 2L ANk B

Table 1. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid {1st trial)
[direct method:-59]
Compound Dose Revertant colonies per plate [ Mean+S.D.]
{ug/plate} TAL00 TAIE3S WF2 uvrA TASS TAL537
DMSO# 0 88 92 101 17 11 13 25 24 33 4 17 18 12 11 9
[94 + 7] [14 % 3] [27+ 8] [16+ 2] [11+ 2
Test sub. 156 92 74 90 16 14 12 27 23 1 18 17 23 0 9 9
[ 85 + 10] [14% 2] [21+ 7] [18+ 3] [ 9+ 1]
313 114 95 123 13 14 14 18 23 21 2 23 % 4 8 1
[131 £ 14] [14+ 1] [21 £ 3] [25 + 2] {11+ 3]
625 97 82 103 0 6 12 28 23 26 22 17 27 10 11 8
[ 94+ 113 [ 9+ 3] [26 £ 3] [22 £+ 5] [10+ 2]
1250 111 8 101 1S 19 18 1 20 18 31 15 16 16
[100 £ 11] {10+ 3] [17£ 3] [23 £ 7] [16 + 1]
2500 102 92 o 4 6 19 23 25 26 20 14 25 5 18 11
[96 + 5] [13x 7] [25+ 2] [ 20+ 6] [15+ 4]
5000 101 986 102 10 8§ 10 25 15 19 17 31 26 15 17 22
[0 = 3] [ 9+ 1] [20+ 8] [25+ 7] [18 £ 4]
Positive control 512 497 481 305 325 345% 152 117 1250 624 622 553 405 448 445
[497 + 16] [325 + 20] [131:£ 18] [600 + 40] [433 + 24]

#:Solvent control

a) :AF-2;2-{2-Furyl) -3- (5-nitro-2-furyl) acrylamide, 0.01 pg/plate  b) :Nal;; Sodium azide, 0.5 pg/plate ¢} :AF-2, 0.1 ug/plate

d}) ;ACR,9-Aminoacridine, 80 ug/plate

Table 2. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (1st trial)
factivation method :+59)
Compound Dose Revertant colonies per plate [ Mean+5.D.]
(ug/plate) TALIQD TAL535 WP2 uvrA TA93 TAS37
DMSO# 0 9 83 90 12 12 17 28 29 29 27 34 22 15 11 W
[ 88 + 4] [ 14+ 3] [29 £ 1] [ 28 % 6] [12 &£ 3]
Test. sub. 156 154 145 137 15 17 14 28 25 31 3H 41 41 13 20 22
[ 145 & 9} [15 % 2] [28 £ 3] [ 39 3] {18 £ 5]
313 149 173 158 M4 16 17 20 26 23 62 50 51 16 18 17
[ 160 = 12} L16 £ 2 [23 + 3] [ 54+ 7] {17 £ 1]
625 202 222 324 14 19 17 18 27 23 116 90 97 25 27 28
[ 216 + 12) [17 % 3} 123+ 4 [ 10113} [erx 2
1250 399 455 385 28 28 29 23 22 23 289 308 23% 62 82 60
[ 413 + 37] (28 & 1} [+ 1] [ 279 x 386) {68 £12]
2500 996 788 858 37 57 51 30 26 33 844 874 994 182 164 174
[ 881 =4 106] [ 48 + 101 {29+ 4] [ o £ 79] 173 + 9]
5000 1508 1273 1531 60 58 68 47 62 62 2480 2521 2545 426 501 482
{1437 £ 143] [62+ 5] [57 £ 9] {2515 + 33] [470 = 39]
Positive control 657 574 665 346 343 319w 719 597 772 325 332 363% 127 120 l128%
{ 632 + 50] [336 % 15] [696 + 90] [ 340 2 20f [125 + 4]
#Solvent control
a):2-AA;2-Aminoanthracene, 1 ug/plate  b):2-AA, 2 ug/plate ¢)12-AA, 10 pg/plate  d) :2-AA, 0.5 ug/plate
71
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Table3. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (2nd trial)
[direct method :-59]
Compound Dose Revertant colonies per plate [ MeantS.D.]
{ug/plate) TA100 TA1535 WP2 uvrA TASS TA1537
DMSO# 0 91 97 110 2 15 15 20 19 21 19 16 25 6 10 7
[ 99 £ 10] {14+ 2] [20+ 1) {20+ §] [ 8+ 2]
Test sub. 156 93 94 117 19 12 9 22 16 22 25 21 23 9 7 11
[101 % 14] [13+ 5) [202 3 [23+ 2} [ 6+ 2)
313 101 99 101 9 7 9 19 18 12 25 21 19 8 11 10
(100 = 1] [ 8+ 1] [16x 4] {22+ 3] (10 2]
625 91 99 109 14 11 12 20 25 15 25 26 25 7 12 9
[100 = 9] [12+ 2] [20+ §] [25+ 1] [ 9+ 3]
1250 114 108 118 13 11 5 2 21 21 18 21 24 6 11 9
{113 + 5] [10+ 4] (21 11 (21 = 3] [ 9+ 3]
2500 107 107 125 10 14 12 20 14 16 23 23 31 13 12 17
[113 + 10] [12 £ 2] [20+ 8] [26+ 5] [14 £ 3]
5000 123 110 123 4 12 13 20 17 23 23 2 21 9 14 15
[119 = 8] [13x 1] [20x 3] [23% 3] [13 £ 3]
Positive contral 424 421 4999 360 40 368 126 152 117 612 636 623 492 427 462%
(448 + 44] (356 + 14] {132 + 18] [625 + 12] [460 £ 33]

#: Solvent control
a) | AF-2:2- (2-Furyl}-3- (5-nitro-2-furyl) acrylamide, 0.01 ug/plate b} :Nal;; Sedium azide, 0.5 ug/plate ¢) JAF-2,0.1 pg/plate
d) :ACR;9-Aminoacridine, 80 ug/plate

ﬁ
Table4. Results of the bacterial reversion test of 7-amino-4-hydroxy-2-naphthalenesulfonic acid (2nd trial) f 1
[activation method:+59] g |
Compound Dose Revertant colonies per plate [ Meant5.D.]
] (p!é/ plate) TA100 TA1535 WP2 uvrA TA98 TA1537
DMSOs# 0 106 116 125 13 10 12 27 24 23 26 34 27 17 13 13
[ 116 = 10] [12x 2] [25+ 2] [ 20 £ 4] [14 + 2]
Test sub, 156 117 1580 145 20 18 11 22 25 25 54 50 49 18 25 16
{ 137 + 18] [16 + 5) (24 2] [ B1x 3 [ 20 = 5]
313 149 181 138 19 24 18 22 30 21 74 50 68 21 18 18
[ 156 £ 22] [20% 3] [24 £ 5] [ 64+ 12] [19 £ 2]
625 196 235 249 21 18 29 23 22 29 121 135 110 37 28 32
[ 227 = 27 [23 & 6] [25 £ 4] [122 = 13] [32 = 5]
1250 477 411 467 38 37 26 32 24 30 306 292 364 ™ 7276
{ 452 + 36] [34+ 7] [20 = 4] [ 321 + 38) (74 x 2]
2500 840 932 935 42 58 48 32 25 29 899 836 906 220 200 213
[ 919 + 73] [49 + 8] [29 + 4] [ 897 £ 10] 211 + 0]
500¢ 1578 1495 1224 87 57 81 48 42 41 2731 2365 2193 537 541 549
{1432 4 185] [ 75 4 16] [ 44 + 4] [2430 + 275] fsd2 £ 6]
Positive control 675 675 641 327 343 327 l57l 774 7819 342 363 4259 145 104 1239
[ 664 = 20] [332 + 0 [700 & 119] [ 377 £ 43] (124 + 21]
#: Sclvent control
a) 12-AA; 2-Aminoanthracene, 1 ug/plate b) :2-AA, 2 pg/plate  ¢)12-AA, 10 ug/plate d) :2-AA, 0.5 ug/plate
72 4
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In Vitro Chromosomal Aberration Test of

7-Amino-4-hydroxy-2-naphthalenesulfonic acid on Cultured Chinese Hamster Cells

Z5

B {tEWEEemimiEo—-RBELT, 7-7 3
JA-L FOFEY2-FT75 LY AN K CBOEREME
SN THREFEEREEOFTETRI TS0, Fv 4
==X - NAR Y —FRRMEF MR (CHL) £ v 3 in
vitro B EEERBRE T - . AESENHFRREE
KBWTHRBEEFERREAI TEO O 2o oD
T, OECDOH A FI4 it CHEBRR T+ ESH
e LA $hbh, SHEnBEQ4RRLES & 48
BRI ALIE ) 4 © OIS SR LB I (6 B MIE @) +59 mix
BEU-S9 mix) DB T A ERBBRTOER
[REERE % &1 375, 7508 X UF1500 pg/ml D3IBE (A
W2y e onwTREHEER SR LK, HEMSHES
TR L o, BB b CIERRREBEEOVTRIC
BT SR E R X S EE L IR i B Ve 1
HESLT, RAa4RE, BEREYH VISR
DFRLBDENL ol —7F, EHEMIEEOFMEE
g~ A w42 CIMMC) B & PR BRI 4S9
mixDEERBmE 7 O0RkA 77 2 FIECP) E, i
NHREAEERELERBERERL.. £oTC, &R
BEMT O n vitro M BRRIZBWT, 773/ 4-2 P
Fi-2-F 78 Ly ANKRCEBIZIGRAKERE FHREY
B EEA S Vb D & BT L.

s LU

1. HERRRYE
RSN A b B ERERRIL (ERS
NTwaZdhs, dBMHRKELTFr=—X -1
AR Z — DM MEOHREFT MM (CHL) 2B L /-,
AIN594E 11 A 15 H B B ERBF» 655 % %17,
—HWEI AT AAFF Y F{DMSO: MERCEH) %
10%us L 7cf:, MSEEFIRTFL, BOE3~5H
TECHR L. B, REAGERERBRTIIREELE
R4 oz Huwniz.

2. BEROBEY

Eagle-MEM &3 (LIFE TECHNOLOGIES#:) % 1000
miDFEFKRTIER LM%, 22g0RMBEKEFF) T4
(FARIbZE0D) Az 72, INEEEE RV pHE 72108
BELIH, 27727 4)0%— (02 um:Gelman
Sciencestt) = A TMEFBEE L 7. FE@LG6T,
3047 } A4 (LIFE TECHNOLOGIES i) & #hf
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BETI0%ITRS XMk, REBRICERLE.

3. EERG

CO7 »F 22— —(FORMAHH it =HEHE
M) £V, COLBES%, 37TCOEMETHTHE
L.

4, 89 mix

PLERE 2 BUAOF v 23— < EEISY mix & HERS
AL, SO mixdOSOIFHERE LT 7/ Y
F—RBLEL6-X¥ VT TR EIRE LI Sprague-
DawleyRiE7 » POFE»HRPEN-LOTH L.
SO mix OB IEHRE & OFEILIE o 70

5 wIEHHE

WERMEODT-T I/ 4 v FUFL - 2-F 7% L AN
+ VB (0y M-S 10901, CAS No.:87-02-5) i A-F
CwHoNO,S, %F5239.25, HEILS%(Fuispe LTH
BE R T AG20wt%E & KRS wt% B at) D
RC, K, TEFFCEEAPBT 2. RRBICEA
FAEETER, RIS N BEBRYESERLE. &
BT i, HBRWEIEMITICBW CEAeEBRNE & 54
LR, REhCEEiRsdor,

6. HWERMEAMOHAR

DMSO W HBME - SR L THARERE L, #H3
R e HABRET B CERTTEREICHRL %, &
B IR 54T o o (MR EL).

hB, AEBRMEOMEIZBMBRBTH L0, FE
L THRE L.

7. FlEstER Rz IMIRER)

s~ S 7L - Mo EIEEL, 58318
BUEBBRMESEZLEL . EELBEORE, 24
HHVIZASIFRER L CAEEERL, ErRinmEik
Tt S9 mix FFE T (+59 mix) H 5 iz FEFEAET (-59
mix) TORFFMIE L7278, FSLEERcBRLTsD
§ 18RRI B Ao

ML % 10% S E R L < ) R (FRahsE T 2e)
TREELLE, 0.1% 7 UAY NV - X441y b (BEAL
ZH) MBI CIONMRE L. BEEMNEG0% Y
S =, 1%BERUKEE) 2 @ENA, SAMBEREL
TREZBEHLLE, 580 nmTORBELFAEL L.
BHEBRCOWTEE B CORE T4, ¥
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FEEENHR

LbbHEFELER L,

FORER, EFOHIEASIEHE D 1500 pg/mi(ERFRR
) By TED Ll R IR DRSS S 7o Ad, b
ORERTIIHE LR RO & i 4 (Fig,
1). T€-7T, 50%MIFZEIEMHRAE TVFhoORERR &
BERRIEE 1500 ug/miP EEE L BN,

120 |-

60 -

Survival (%)

40 |-

24 s, 48 hes. +39mix 59 mix
—— — 83— — & D

20 -

194 324 540 4900 1500
Dase (gtnl)

Fig. 1 Dose-survival curves of 7-amino-4-hydroxy-2-
naphthalenesulfonic acid

8. RBBESIUVERBOXE

TSRS R R S 3, SRR HBTIEE
s, EERNESEL L ERERERE 1500
pe/miEBHEE L, RTAKZ TR U708 £ UF350
pg/miOE3AEL S I EEN BB RELL.

st BE & LT, EHmUEEORE, <4 bv v
C{MMC: tHAIBRE: TH08) %, 24 FFR5LEE T0.05 pg/ml,
ASREE AL C0.025 pg/mi DRET, HRENIEEOE
&, YruRA77 I F(CP IEEr£BIER) &, 125
pg/mi DB THERL /2.

9. HEHMEROIEE .

EEO mmD 7 L— b EFEY, FHRARLE R
EMIEEOMETTo A, EHERT2HMEIIC, BiKE
BET0.2 pg/mi k2B &S a0+ 3 F(LIFE TECH-
NOLOGIES#) ML 7. YU 73 v B THie T H
B, EOoHIC DB EEILL /2. 75 mMIERLL

74

) 7 AR CTERREBE Y T, BER{AY /
— V3% EERRE) Tl EEE LS. BREBRETR
EBERERTERL %, 12% X LA FRORCI120H S
oL 7.

10, HEhOEE

HETL—bHi-y100@E, $hbbHELA Y 2008
DFHETPEELIEME T CHEL, LEaRoRERENL
ELTH v v 7 (gap), Yt EUIER (cth), HeEfkUIER
(csb), HEAHEITHE (cle), EEAETHR (cse) BXU#
o {oth) DEERECTE L. BERID, EHERRE
OHHELERLL. RBEOTHIEAFTIELERSE
& AERBSEEIC LA DEEIIETERL
7. '

FTARTOERE o — FIEL 28, BEL.

1. EROBER

¥y v SOIBETLHREEDLIES (4gap) &,
EHRWIEE (-gap) L ICRRI L CRABMEREOR
BEE TSR LI

EEBBOEEET2ET MRS A v i3 iR
DHBHEEZ, GELYORBIIH- THELL, Ba
HEFLETLZHMBAOHNBIEE U RIE T EE-),
59% £L b 10% i & SEfetE (=), 10% L E&#BE(+) &
Uiz, i@ iEd 2 IEARIETEIRD S
Ni-BegIlHEE HE L.

Lk, FEHFEOFREIPAVWAEBEER Lo,

ERHLUEE

EHALPERE T OFBRETR % Table LIZ/AR LA, 7-7 3
J A FOEY2-F T Y LY ANK Y BRREEOE
&, 24MER 2 6 I8 ERRBEDOWTHLOREIZBY
THEEEOEERE S I ERERIOFEREILE
ZTESRhbol —F, BEWEHHOMMCTREL
MR TAREROEEREOHEELFRIVEDL LN

Fo. EREEMIECORBE LT Table 217K LA,

ER EHMIEBOES, +59 mixh b -5 mix® g
NoOAECEWT L EafofERE B L Uil
DFRBEMIEEESR -7 T, BHTEHED
CP-CHLE L /-4 T3 SO mixF7E FCOAREEKOE
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Table 1. Chromosomal aberration test on CHL cells treated with 7-amino-4-hydroxy-2-naphthalenesuifonic acid
[long-term treatment]

Dose ‘Time of Number Number of cells with Total Total Polyploid  Final
5 Compound - exposure ofcells __ structural aberrations  [+gap! [-gap]  cells
E : (pg/mi) {hr) analvzed gap cth csb cte cse oth  {%) (%) (%) judgement
DMSO* 0 2 200 o o 1 0 0 0 05 05 05 -
Test Sub, 375 24 200 O 0 © ¥ 0 O 05 0.5 0.0 -
750 24 200 0 0 0 5 0 0 25 2.5 0.0 -
1500 24 200 0 2 0 5 0 0 35 35 1.0 -
MMC** 0.05 24 200 10 30 01w 0 © 55.0 55.0 0.0 +
DMSO* 0 48 200 0 ¢ 0 0 0 0 0.0 0.0 0.0 -
Test Sub. 375 48 200 o 1 ¢ 2 0 ¢ 15 15 0.5 -
750 48 200 1 2 0 5 1 0 45 4.0 0.0 -
1500 48 200 0o 0o 0 3 1 0 20 2.0 0.0 -
MMC** (025 48 200 7 38 01w0 2 0 55.0 55.0 6.0 +
*:Solvent control  **Positive control {mitomycin C}

ctbichromatid break csbichromosomebreak ctelchromatid exchange cselchromosome exchange othlothers

Table 2. Chromosomal aberration test on CHL cells treated with 7-amino-4-hydroxy-2-naphthalenesulfonic acid
[short-term treatment]

Dose S6 Time of Number Number of cells with Total Total Polyploid  Firal
Compound expostre of cells structural aberrations [+gap] {-gap} cells
ug/mt) mix (hr) analyzed gap ctb csb cte cse oth (%) (%) {%) judgement
DMSO* 0 + 6 200 0 0 0 0 0 0 0.0 0.0 05 -
Test Sub. 3% . + B 200 0 0 0 0 1 0 0.5 0.5 0.0 -
780 + 6 200 g o 0 1 0 0 0.5 0.5 15 -
1500 + 6 200 ¢c 0 0 2 0 0 1.0 1.0 0.0 -
CP* 12.5 + 6 200 4 20 0 71 0 0 405 300 00 +
DMSO* 0 - 6 200 1 0 0 0 0 0 0.5 00 0.0 -
LY
Test Sub. 375 - 6 200 01 0 0 0 0 05 05 00 -
750 - 1 200 Q 0 0 o 0 o0 0.0 Qa0 00 -
1500 - 6 200 ¢ 0 0 0 0 0 0.0 0.0 0.0 -
CpH 12.5 - B 200 6 9 0 0 0 0 0.0 0.0 05 -

*:Solvent control ~ **:Positive control {cyclophosphamide)
cthichromatid break csb:chromosome break ctelchromatid exchange cse:chromosome exchange oth:cthers
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