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Reverse Mutation Test of Potassium 7-hydroxy-1,3-naphthalenedisulfonate on Bacteria

7T-vt FOF-13-F 75 LI AWK EBEN ) T LD
22V, MBAEAVLERERFARTERLL.

WRE® & LT, Salmonella typhimurium TA100,
TA1535, TA98, TAI1537" B X Uf Escherichia coli WP2
uvrA® OSEERE BV, S9 mix ERMB L OHRERER
DT AEREABRTHREGISROON 2o /2 2
ENO, FHERTIESI mix BiRMAERDS & I mMER
£$313~5000 ug/ 7V~ b OFHATERLL. 1o,
TA1535 D S9 mix ERMHKERTIL, 20OERKEBRDOFR
MR -7/, 100~500 wg/ 7'V — F OB CTHRE
TR T EML 72,

ZTOFR, AV SBEOREROVWTHOREILE
WTh, BENBEO2EUEEZLERERI D=~
BOBHANB I UHBKTFROS 5 HIMIIEZD SN H
St DEDOHER»S, 7-v FoF2-13-+75 L0
ANKIBEAY) T L, BOWRBRRIIBVWTERER R
cHLZVWL OB EHEL.

Tk

(REHA)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
Salmonella typhimurium TA1537
S. typhimurium O 4@EKRIZ1975F10H3IHIZT A Y
AEFE, #) 7NV 7 kFED BN. Ames #L+25
o2 = - § PAN
E. coli WP2 uvrA#RIZ19794F 589 El WES
RHROEBEXEL IS5 LTI
REFII-8OCUTTHERFLAL-OOEZH, &H
RO, RERFEORABIC, 7 I /BEXK
t, UVERSEE L OBER () & 7 ¥ ¥ 2 VittR
FpKM 101(7F X 3 F)DOFEIZOWTHAN, HHEHH
BENTwasZ e rrEEL
HEBICELT, =a2— MY 70 ANo. 2(0xoid)
FANZLFRRARE CHEL-BRL —E288EL,
JTCTHIOBHFEIRLE OBEELLLDOTREFR L
L.

EIREER
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(Bt E)

7-e FOXx2-13-F+ 73V I ANKBENY T A
X, HFE3B047TDRIKEEHETH L. BV HEBRY

Bix, oy PESES501, MES9.2 wt% (A& ; K&
5%, HEEE H2%BLUMBORNERE)THY, AN
(AL TE®D S ME S h7. BBRWEE, EEETT
ERTREL/.

7-e FO¥2-13-F 78 LI ANFKIBRAY T A
i, BAESAA(D Y FES K69, AFEMET
BCHERLCRSAEOBRNL AR L -4, Rt
THEDOREICHRL THELLICRBRICA V.

(BB ERE)
A/ B BYE B L F0BEBIZILTOEBY T
H5b.
AF2 : 2-(2-7IN)-3-(5-= tu-2-7Yn)y7 sy

LT 3K (EEPRER)
SA 1 T YT B U A (A TEE)
9AA [ 9-7 3/ 771 Y (Sigma Chem. Co.)
208 1 2-T 2T b Tk (FIAEE T EE)
AFZ}aiUZAAGiDMSOL’Zeﬁ#Lf LD -20C Tl
HARTEL, R L 7o, 9AAIIDMSOIZ, SAEHEAE
AGERL, ERL MRV

(5 3 & U S9 mix O

1) by T7H—(TAEKS)
TREOABHA)BLIUB)2B5EH10:1 @ilefﬁ

A-[/f‘

(A) /7 b7 4 — (Difco) 0.6%
b4 1 ol WU M PN 0.5%

B)*L- X FT > 0.5 mM
D-¥4F > 0.5 mM

*WP2 uvrA FICH, 05 mML-}Y 7 k77 K&
Wx w7

2) GHRER .
Heihld, MEHETERRORD /Lo — AEREH

ARV, b, Bl L0 OMBRETROEBY
THb.
R~ 7% 2 LT 02g
7 T 8- 1KY 2g
Y OBEKEHY YL 10g.
Vo BE—T =T A 192¢g
KEETEF P 4 066 g
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EREREAR

Tha— 2 20g
X7 NT - (iEKE ) 15¢g
FO MmOy —LidHr 30 mLERLTED

LDTHA.

3) S9mix
ImLFFEOEGT &
S9** 0.1 mL
b1 K| A S PN 8 pmol
WALA ) 7 4 33 pmol
Fva—X-6-Y) U 5 pmol
NADH 4 pmol
NADPH 4 gmol
F Ry A-Y) EEREER (PH 74) 100 pmol

** 7 BED Sprague-Dawley 27 v b & 7 = /NI
¥y — ) (PB)B L UF56-X2/7 5K (BF)D
BERRS CRESE L TERSNASI(F Yy T
< ) x v

(A5 HE)

TlAr¥ax—>ayEN LY, S9 mix BEEM
REEB LSO miiMAR L 1T - 7.

ANRBRE I, WERWEFAPI0.1 mL, U RS
0.5 mL(S9 mix #MBERIZ v Tid S9 mix 0.5 mL),
BREFHFOI mLE¥REL, 37CT200E 7V A Fa
N—=varlLznb, by 77H-2mlrimz TEAM
L, GEEMTEREICHLCEDA. F72, JBELL
THBYWERARGE O DL N IEHEE, FoR8EDNRE
X BYWEEREHV. FRER T SRV B
B EOLHE X U“ﬁﬁg 1& Tabled iR L7z, BESB
S UTBYEr BBRELE, RBFICEM L o fbosERe e L
7o, BEEIX3TC AT, AULLAER IO ¥
AEELL. MEEOFECONTE, ARD L VIEE
HREEMEET C, ERKEMOBEROKE,CHBILZ. H
WG ERERRBRIC BV T, BB LU
BECEINTD, SHECDVWTIEHIHT L L.
37:, AARB LUBEREABRICBVTE, MGREES
SUKHEIIOE, ST, FhEhoFHE
LIEEREL RO

(HIEEEE)

AWASEOREED S b, 1HUEORERDSI
mix ERISRERD 5 13 SO mix iRIIASRIC BT, #HER
MESEETAHERLICBIIALER 0 = —HOFEHE
o5, BEMBEDO2EL L ’iﬁbut %@i*bm:ﬁiﬁf&
BIUHEBEKGEEIEOONIHE é&%&%ﬁ%gti
Zli%itﬁ‘:%%z:ism@;{?diﬁﬁ%ﬁa“é %@(%T@E) EHIET
LI &b L/

BRELUEE

(RAgaEHER)

7~ FOF-13-F 75 Ly P ANVKIEEN) T LI
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DWT50.0~5000 pg/ 7L — FOEETARERHIE L
T, REBEPERL. FOHR, TXTOREFHDSY
mixERMRBRE L CRMABROVTRIIBWTHIRE
HIBRDHSheh o7,

Lo T, RRBI-BITLIEEHEL, S9 mixE
RN B X ORMAERE $5000ug/ L — R & L,

(FHER) .

S9 mix ERIMAEEB L CEMABROVTRIZBWT
b, 313~5000 ug/ 7L — FOBEATALE2E LT2E
DOAKSESER L7 (Table 1, 2). FO&%R, TA1535
D SY mixWIRMABRIZB VT, KRB D 313 pg/ 7
L — +C, BEMBEO2MEE R AEREOI U —HOM
mERLE. ZOMOREFIZBNTIZ, 2ZEDORRE
LIREHBEO2ENLEE R ER 0 KON
ool

(FRMAER)

TAI1535 0 S9 mix ERMAER CIX, FHKER I D313
pug/ 7L — b THEBENBEOEL 2 AERIT K
DWIAERD SN0, BRES L UHERTFELHE
BA 570, 313 pg/ 7L — b EET 100~ 500 pg/ 7
L bO#ATEATSHEYREL (HEANKEYE
¥ 7= (Table 3). #0#HF, BEMBEO2IEL LR
AERIDZ—HOEIMIZDLNEo /.

PLEoBRIIETSE, T7e FOx2-13-+7% LY
ANEKEEAY T4, BOERBRACBVWIEREY
FHLZVWLO (B EHEL.

ik

1) D.M. Maron, B.N. Ames,
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(I)
With (+)or | Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base - pair suBstitution type Frameshift type
$9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 106 92 107 8 7 104) 24 33 28| 39 26 24 7 7 6
(1024 84) ( 8+ 15) ( 28+ 4.5) ( 30+ 8.1) ( 7+ 06)
313 103 108 105 18 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 8 103} 10 6 11} 21 2 16| 30 22 20 7 2 6
{ 96+ 7.0) ( 9+ 26) ( 19+ 2.6) ( 24+ 53) ( 5+ 26)
1250 112 8 100| 14 10 5] 11 18 16] 29 30 21 9 9 10
(100+11.5) ( 10+ 4.5) ( 15+ 3.6) ( 27+ 4.9) ( 9t 06)
S9 mix 2500 111 102 85 8 11 11| 13 21 12] 35 2 38 5 3 4
( 99+13.2) (10 1.7) ( 15 4.9) ( 33+ 6.2) ( 4+ 1.0)
-) 5000 81 100 92 4 7 41 19 18 18| 33 26 22 6 10 3
( 91+ 95) ( 5+ 1.7 ( 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) ( 16+ 3.5) ( 27+ 25) ( 42+ 3.5) ( 8t 26)
313 141 117 100 8 13 11} 19 37 32} 30 31 30 6 6 8
(119+20.6) ( 11+ 25) ( 29+ 9.3) ( 30+ 0.6) ( 7+ 1.2)
625 105 114 115) 15 14 18| 37 27 35| 30 34 32 5 6 7
(111 5.5) (16t 2.1) ( 33 5.3) ( 32+ 2.0 ( 6t 1.0)
1250 119 124 88 7 11 12§ 32 28 19| 3¢ 38 29 4 3 5
(110+19.5) ( 10+ 2.6) ( 26+ 6.7) { 34% 4.5) ( 4% 1.0)
S9 mix 2500 110 115 102 9 13 4] 24 34 30| 21 42 27 6 3 7
(109% 6.6) ( 12+ 26) { 29+ 5.0) ( 30+10.8) ( 5% 2.1)
(+) 5000 98 113 94 17 9 10] 34 28 251 33 36 45 8 9 5
(102+10.0) ( 12+ 4.4) ( 29+ 4.6) { 38t 6.2) ( 7+ 2.1)
Positive | Chemical AF2 SA AF2 AF2 9AA
control |Dose{ug/plate) 0.01 05 0.01 , 0.1 80
S9mix(-) | Numberof | 519 507 546 | 202 240 217 | 123 107 115 | 662 379 350 {1161 1115 1192
i colonies/plate (524+20.0) (220+19.1) {115+ 8.0) (464+172.4) (1156+38.7)
* Positive | Chemical 2AA 2AA 2AA 2AA 2AA
~ control  [Dose (ug/plate) 1 2 10 0.5 2
S9mix(+) | Numberof | 563 479 568 | 261 186 155 | 370 340 361 | 312 322 319 | 251 229 277
colonies/plate (537+50.0) (201+54.5) (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:2-Aminoanthracene

Purity was 89.2 wt% and about 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( I )
With (+)or | Test substance Number of revertants (number of colonies/plate, mean + S.D.)
without (-) dose Base - pair substitution type Frameshift type
S9 mix (pg/plate) TAI100 TA1535 WP2 uvrA TA98 TA1537
0 8% 75 8| 15 9 9f 17 20 201 25 19 23 6 9 6
( 80+ 5.0) ( 11x 3.5) (19+ 1.7 ( 22+ 3.1) ( 7+ L7
313 68 100 8| 18 8 17 19 28 30 35 24 19 5 7 10
( 83+16.2) ( 14+ 55) ( 26% 5.9) ( 26+ 8.2) ( 7+ 25)
625 94 93 92 7 7 6} 2 19 26| 34 24 16 5 6 7
( 93+ 1.0 ( 7+ 06) ( 22+ 3.8) ( 25% 90) ( 6+ 1.0)
1250 8 8 784) 10 19 9] 30 24 201} 26 21 16 7 3 7
( 83t 56) ( 13+ 55) ( 25+ 5.0) A 21% 5.0) ( 6+ 23)
$9 mix 2500 58 80 84| 12 18 11| 19 18 18] 25 14 24 7 7 7
( 77x16.6) ( 14+ 3.8) ( 18% 0.6) ( 21+ 6.1) ( 7+ 00)
(=) 5000 88 87 92 6 6 151 21 31 23] 23 15 2 5 7 17
( 89+ 2.6 ( 9% 52) ( 25+ 53) { 21+ 5.7) { 6+ 1.2)
0 117 127 107 ] 19 9 15{ 29 23 32| 43 30 30 9 7 13
(117+10.0) ( 14+ 50) ( 28+ 46) ( 34 75) ( 10+ 3.1)
313 18 111 89 | 15 131 27 24 25} 30 28 30 7 8 11
(106+15.1) ( 13+ 15) ( 25+ 1.5) ( 29+ 1.2) ( 9t 21)
625 123 116 128 13 8 13| 20 20 22| 28 25 39 7 7 12
(1224 6.0) ( 11+ 29) (21 1.2) ( 31+ 74) ( 9+ 29)
1250 113 98 84§ 10 9 8| 17 26 10 35 30 32 7 10 5
( 99+14.0) ( 9+ 1.0) ( 18+ 8.0) ( 32+ 25) ( 7+ 25)
S9 mix 2500 114 99 97 ( 15 13 12| 25 26 23| 15 24 33 7 11 9
(103+ 9.3) ( 13+ 1.9 { 25¢ 1.5) { 24+ 9.0) ( 9%+ 20)
(+) 5000 119 94 82 12 11 21 19 20 19| 23 22 33 13 11 6
( 98+18.9) { 15 5.5) ( 192 0.6) ( 26+ 6.1) ( 10+ 3.6)
Positive | Chemical AF2 " sA AF2 AF2 9AA
control  |Dose(xg/plate) 0.01 0.5 0.01 0.1 80
S9mix(-) | Numberof | 476 432 405 | 385 366 416 | 75 78 82 { 391 352 375 |1139 1101 938
colonies/plate (438+35.8) (389+252) ( 78+ 3.5) (373+19.6) (1059+106.8)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control |Dose (ug/plate) 1 2 10 0.5 2
‘S9mix(+) | Numberof | 349 450 420 | 221 224 232 | 238 210 296 | 195 267 277 | 181 201 . 140
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, 9AA:9-Aminoacridine, - 2AA:2-Aminoanthracene

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

S9 mix (ug/plate) TA1535
0 16 22 18
( 19+ 3.1)
100 19 19 13
( 17+ 3.5)
200 15 8 14
( 12+ 3.8)
300 20 15 19
( 18+ 2.6)
S9 mix 400 18 12 9
( 13+ 4.6)
(-) 500 16 10 23
( 16+ 6.5)
Positive Chemical SA
control  [Dose {(ug/plate) 0.5
S9 mix{(-) | Number of 499 491 505
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 were contaired as impurities.
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7-e PO X -13-F 79 VLTV ANKEERY) TLD
Fr A ==X - NLARAY —BEMEY v Gt R 2 E R

In Vitro Chromosomal Aberration Test of
Potassium 7-hydroxy-1,3-naphthalenedisulfonate on Cultured Chinese Hamster Cells

L2 )

7 FO*x3-13-F 75 Ly ANKI I T LD
BEEMRBICRITTEBREEFHERIIOVWT, Fry A=
—X - NHR Y —EM(CHL/IU) # v TR EEAR
FRBRYERL.

LR (24 B50), MBS RILIE (6RERT) L $123.8
mg/mL (10 mmol/L) DBEIZBVTH50 % %2 M
FREHIRIEED SR o2 b d s, §RTHORER
KHEWT38mg/mL A RSNEREL L, EGAEE L
SO mix DIEFHET TOERMME TIE A2 TIRE
T, SOmxOFAET A2 TIBELFZREL. &
BT, 24FF 8 L U4SESRI IR, TR RSLEE
TSI mixFFETB I UIEFE T CORHMNE L, #Ht
B CRICISKFMERE, EXRTEHL, RETLZ
XD REREFEREERET L. REESHOT
RERESMEIRE Y, 3.8 mg/mL(10 mmol/L) T - 7:
Jlab, COBREYBBRERL L CRERLBES
BELT.

CHL/IUHMIRE % 24 BE i B8 L D48 EERE KM L /- v
THhORBEICIBVTH, FEEOHESERET CEEEMN
ROFEEBEFD SN2 H - 7. SEEMRETIE,
SO mixFAETBLUEFEET COHERAEL 2VwThO
MIBEICBVTY, REAOHEERECEEERROSE
REIERMEZED S h o 7.

DED#ERLY, 7-e FOXx 13-+ 74 LT A0
RUBRAY T uiL, EROKRBREGF T CREKRELH
FLZwEEHR L.

FiE
1. fEAL -#le
¥ —F Y v =232 (JCRB) > 6 AF(19884F 2
H, AFF 4K, BERRLAFr4A=—-X -1
LAY —-HROCHL/IUMBL %, REFEHKL10/CLA
THRERIZHAW .

2. BEAORN
B#EIZWE, 482 MiE (FCS:Filtron) % 10 vol% N
L7 A — 27w MEM (B K M) Bl & Bl 7.

3. BEXH
2X104E D CHL/TU MM %, HEEHSmL % A7z 5 «
v ¥ 2 (#6 cm, Corning) 23§ %, 37CHCO, M >~ F =

N—=5—(5%CO)MNTHEELZ. EHENETIE, i
BESAEICHBRWE XN, 248/ B L U 48R MR
L. %7, GBMAEclE, MiaEE3HE12S9 mix
FETBLUEFAETCORBMEL, REKRTHRE
BEBERTSLIZISHREEREL.

4. #HRHE

7T-v FOF L -13-F+ 75 Ly I ANk BEDY YL
(o v MES5501, A4 A LFTER) I, KKERE
FC, Ak LT50 mg/mLUAETEHFL, DMSOB X
U7+ b ¥ Tid50 mg/mLTCRBEDKBRT, F&
38047, #FE89.2 wtoe (ML LTKGHI5 %, EHE
F2%BLUMBORUKEEL)DWETH 5.

5. WRMEORAR

HEMEORAEL, FROD YT . BEILENH
A (T Y FESIKEGI2, WARRETE) vAVr.
Bz BRI B L TR ARL, DO T EE
THEARFR L CHEDREOHBRYERABRE/ERL
7o, BERWERMBIE, TCORBRIIBVTHERBRO
10vol% 27 5 X H 122 7-.

6. MMELEFEMMAERIC L SNIBERDRE

REAREABRICHC BB EOLIBE T ET
B8, HWERMEOMBEEIC T TEEL R, #
SRR O CHL/TU MR i3 4 2 i mi (e L, BLgHE
EHR RS (Monocellater™, F+ 1 VX ANF T 268)
PHWCEHOWBELEIAL, SRYELEBEREOBE
FREICT T AHIRNEOET b o THEL L.

FOKR, ERNE, ERRREL LI, B LT
RTOBRBEHFTH0 % % 2 5 Mg EEHNHIFER 132
HHENL Do 7 (Fig. 1).

7. ERFOXK

MR EREHIRIRBROER L Y, FEAREHBRTHY
ZHBRYEOSRERY, EHRLE , SRHELEL S
123.8 mg/mL (10 mmol/L) & L, #EHMEB X UFS9 mix
DIFET COEHME TIIAH2T38E (0.95, 1.9,
3.8 mg/mL), S9 mix DFET COEMBERLEIZBNWT
a2 T4EE (048, 095, 1.9, 3.8 mg/mL) ¥ FREL
o, BUNEBHELE L THVWEYA b4 YC(MC,
BHBEELEW BIUFyrs0kxx77 3 F(CPA,
Sigma Chemical Co.) ¥, HHAEEAKRAFEET
BIHBLTHREL,., P ENBEaREELHERT
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FeatREHR

1 - -~ = treated for 24 h without S9 mix
~~— treated for 6 h with S9 mix
—=(O— treated for 6 h without S9 mix

Cell growth (% of control)

0 M ¥ v T M T T v T ¥ T

S v
0.00 0.50 1.00 150 2,00 250 3.00 3.50

Concentration (mg/mL)

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

AT EDHONTWAIBELEHL 7.
FEFEEEABIIBVWTHIEER V4D T 4 v
Yar v, FO L0 A RERZERL, I
D2HIZ OV TIT BB M TR L b Ml tEmE
FEE L.

8. HEHEAREHL
ERETO2EBEEIC, It I FERREBENSY
0.1 pg/mLiC 7% 5 L 5\ IEEWICR /2. FEEERD
EBIEEEIIE> TiTo 2. A9 4 FERIET 1 v
I EORIER L. FRUAEREI % T LAWER
T LT,

9. g&koH
MREERREOER ESRBHEIZL Y, 20% D E
DA IEHERT, 0274 v 2 & 1205 %LLED

SEHEHE R L7 b BV & RN R O R AR

EL, BENZO3BREELTRELL. FOKE(Table
1, 2), TRTORFNIBVT, RENHEEE CHBET
REIE oo bph, REBESIT T, RENERE (3.8
mg/mL) &4 3R R4 B G L L/,
BHLZZATAVEERDH L, 12074 v ahbh
BONLELLATA VY, 4BOBEENFRFRR
BEEISHPSBVESIZa— FELAKRETORL
7o, BEEOSTIL, BARBEERESS - WER
B & (MMS) Y 2 & 250 B E DV TITY, R
HEID LW REFEROF v v 7, I, XD
BEETEOFE & EHEMAE (polyploid) DFEIZDOWT
B T/, BEREICOWTIT1IEE200ME, B8
PR S DV T L RES00E 0 43 B BAMARL % 5347 L 7=

10. EC8REAE
BN, BB L OB R & R B
KDOWTOGERG, B, #BEEF0HE
BME, mHEaEomcowWCESL, SEOHEF R
FHBICEA L.

442

REEEE AT HMBOERBEE I OWT, At
HRBE L WERMEMEES L UBMMBERTT v 2 X
—OEFHEFED LY, FEEREZERBL L
(p<0.01). 7, Hs#kFHcBLTII T - 7—
37y VOBBMKRE? (p<0.01) F1T- 72, BiRE%
HIEIL, BEHEMB L O FO LB E SV TiT
7z,

BRELUEE

AR L B REESHTOER % Table 1IZ/RL 7.
-t FOF-1,3-F 75 VIV ALK T LEM
ZT24FFf B L 48P ERAE L - T ho B
KBWTh, REAOEERE B LUBEERROFER
{EfIIEED oo 7.

ERERAMIEIC L B REARTHOFER % Table 2ICRL
7o, 7 O X -1, 3-F TSV DANKIEES ) T A
ZMMA TSI mix HFETE L CIFAT TorpRmEL /-
WTNOMEBEIZBENTY, HEAOBERFTB LURE
MR OFRIEAEZED S o /o,

fe-T, 7 FOX 1,3+ 75 LT ANK S
Yo aid, FERORBEHT T, AEBEEAOCHL/IUM
FICRERBREEFRE LV ERHRL.

ik
1) BERBREREFZ - WLBWHABRIHEE, "t
FUWRLLEEHRRET IR, "HEEE, &

T, 1988.

2) EH IR, "% - 3T — 5 OEEHENT, FEH
MEIcra77a0—F, " A7 4 AN, B
, 1987.

3) HH I, KEHERE, "HEHAREREL, R

By — & OFcaHEAT, " AEE, B, 1992, pp.
218-223.
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Tablel  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with potassium 7-hydroxy-1,
3-naphthalenedisulfonate (PHNS) ** without S9 mix

Concen- Time of No. of No. of structural aberrations No. of cells Concurrent  Mitotic
Group tration exposure cells Others®  with aberrations Polyploid® Trend test® cytotoxicity® index?

{mg/mL) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA (%) (%)
Non-treatment 200 2 3 0 0 0 O 5 1 525 3(15) 076" — —
Solvent ' 0 24 200 0t 0 1 0 O 2 0 20100 2(10) 000 100.0 —
PHNS 0.95 24 200 1 0 0 0 0 © 1 0 1 (05 0(00 0.00 104.0 -—
PHNS 1.9 24 200 1 4 1 1 1 0 8 0 8 (40 7 (35 025 - - 91.5 -
PHNS 38 24 200 2 11 0 00 4 0 4(20 210 013 109.0 4.6
MC 0.00005 24 200 7 40 54 0 1 0 102 2 72*(36.0) 67*(335) 0.00 — —
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 2(10) 2(10) 063 102.5 —
PHNS 19 48 200 1 1.0 1 0 O 3 0 3(15 2(10) 063 - - 94.5 —
PHNS 38 48 200 2 01 001 0 4 0 4(20 2(100 088 112.0 31
MC 0.00005 48 200 4 3368 5 1 0 113 5  80*(40.0) 76*(38.0) 113 — —

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb:chromosome 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, SAstructural aberration, NA:numerical aberration, MC:mitomycin C.

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. 8)Seven hundreds and eighty-eight cells were analysed. *: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.

Table 2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with potassium 7-hydroxy-1, 3-
naphthalenedisulfonate (PHNS) ** with and without S9 mix

Concen- S9 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 csb cse mul?’ total TAG (%)  TA (%) (%) SA NA (%) (%)
Non-treatment 200 0 0 0 0 0 O 0 0 0(00 0(00 038 — -
Solvent " 0 - 6-(18) 200 1 0 0 2 0 O 3 0 2(10) 1(05 000 100.0 —
PHNS 0.95 - 6-(18) 200 0 3 0 2 0 0 5 3 3(15 3(15 000 105.0 —
PHNS 19 - 6-(18) 200 0 3 0 0 0 O 3 0 3(15 3(15 013 - - 106.0 -
PHNS 38 - 6-(18) 200 2 2 0 0 0 0 4 0 4(20 2(10) 025 116.0 4.2
CPA 0.005 - 6-(18) 200 6 0 06 0 ¢ 0 0 1 0(00) 0(00 0I3 - —
Solvent ' 0 +  6-(18) 200 0 3 0 0 0 0 3 0 3(15 3(15 025 100.0 -
PHNS 0.95 +  6-(18) 200 0 0 06 1 0 O 1 1 1 (05 1{(05 013 96.0 —
PHNS 1.9 +  6-(18) 200 01 1 0 0 0 2 0 2(100 2(100 013 - - 89.0 -
PHNS 38 +  6-(18) 200 0 2 0 0 0 O 2 0 2(10 2 ( 10) 013 675 6.1
CPA 0.005 +  6-(18) 200 3-4 7 2 0 0 36 0 31*(155) 20*(100) 0.3 - —

Abbreviations, gap:chromatid gap and chromosome gap, ctb:chromatid break, cte: chromatid exchange, csb:chromosome 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, 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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