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7-e Fa%s13-+75 LT RNBh Y7 A (PHNS) &, CHLAU M (F+ 1
S—=X - NARY— ) CHREERELFRLEP o7

PHNS 1 CHL/IU MBI LT, EAALE (FALEHn CRMME) 51 g
MBEDSImix FET BLUFHFEET (£hEh S9 KB & U MEM ##l o T 6K
B 130FM o EERE) ©, EHLABERBETHS 38 myml (10mM) IZ8WVTH 50%
PR HHMIMMIEED bk o I,

O EPLRBERTHRERICB VT, EHRAE Q4RM L LU 4BFHRE) BIT
SERFMAEE (SO mix FETB L UFHFAET) & HiIC 3.8 mgml (10 mM) % BELERE
EL, A2 CHMERREL L, RBAESITIE., TXTORYT 3.8 mg/ml (10mM) Ot )
BEirE&t 3MERLHBNRE L,

FORKE. PHNS RV TN OABEAAETIIBWTH, RafoBMERY B & UEHEM
BEFERELLEDo
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CFEWE O BEFEU LM T 5 - O 0EIRFEE0— 2 L LT, MILEWEEUREH
WA REERERRN H 25, LEWEIC L > THR I Rk BEICE, KL%
% (Fyv 7, UHL, 358 CEWEET (BB, REENR) 250, fiER
DNAHE, ZERHBOSEBHEORE R CEBRL TWa, KRB THV: /2 CHL/IU M
Rk, JetathBiciid i . —RECEWE I L TREFREORUNBEFITV 20,
RaARERBRIC L LAV NS,

OECD BEF L FME LM RRICIR 5 FHATEEO—R & LT, PHNS Ml #EF
B ¥ T 5729, CHL/AU MM % Fivs 2 el REREB L R U 720 % BARERIL,

(B R AR ABRD FEICoWTE (I 624 38 31H., RERHEE 2375, EE
5 306% . 62KBE 3035) 8L [OECD FEMHAERA A FT 4> 1473 IcHHL, [1L
FHE GLP #¥ | (BEAN 594 3H 318, BRIR3ENR 305, R 2205, SOH/E 855,
OLETHEAN 634F 117 18H. BRI 2335, #HAEH 385, 632/RHE 823%) WHEISWTH
KL 7o




s & el

1 M

CHL/IUREAE (JCRB Mli8/3> 27 £ W AE) &, HI58MIH (Filron, © v M5 : 55301)
¥ 10% 84— 7V MEMBEH (HASE) 2HV. CO 4 v ar—F— (5% COn,
37C) MCHE LA, T, BEBER 100 LA TR 72 (BB O R B
19884 2 I AF L 2R T 40, BER 1260 .

2 BBRBRS L URHSRYE

BBRRTCHAT- e FuFi13-F 75 Ly IRk B )Y a (PHNS. CAS No.
842-18-2) OB ZEHMIRS X Appendix 1 127K L/~ PHNS i, bRt @
SNtk FRAEL, A0 LB HRTAR KENELH. oy FES I K6G92)
CEBLTARL -, ,

RMEMEHRELTHVAY2 ORRX 773 F (CPA, Sigma Chemical, T v FES :
73H0846) BIUV A b4 ¥ C (MC, BAMBILE, v FH% ! 118AFG) i, ¥
SHAREK (KIERBETH, oy MES 1K6G92) KELL, ANRARL TH

3 89 RISH

$9 (Fva—<v, By FEF | RAA3SS, 19965 11 8LE) . 7TABO# Sprague-
Dawley %7 v PMCT7 2 2 XVES =N & §5,6-RUYVTIIHVERGLCFRALOTSL
Zb0EMAL, FRARIT-80CIKRELL, V-2 6" YB (G-6-P, Sigma
Chemical) . B-=2F Y73 F7F=rYX2LAFFY VB (B{LE, B-NADP', #V
TV y VEEE) BLUKCIEREKCHE,L, BEWE LT-80CKRE L, HHRRC
N2 89, MgCL # £ U HEPES % BIZ, S9mix & L7z, S9 mix FE7E T TR QAR T 535
&, S9mix, 25 ME MEMEH (IEARS T, S9 mix & HEBRYEFRE oBNE o &8
SER) BIUMEMES (MEFRE) LBAMLTSOREERE LA (5%S9, 0.83 mM
G-6-P, 0.67 mM B-NADP'. 0.83 mM MgCl,, 5.5 mM KCl. 0.67 mM HEPES) . —#. §9
mix AT CHRMLET HHER. SO RISEOADL Y K, MEMERIC 2ERE MEM
Bt (BBRDERABEORMELSEE) 2BALLLOREALL,

3.



4 HIfaErEFIHIEER

Pt R RE SERICH 5 BRI E ONIDBE L P T % 220, HERWE M FIHE < R
TR ER /. CHLIU MR Z 025% M) 73 v 2 AV CRBEL 7275, 4X10°@/ml 0
MBBEEE L, 20 5 ml 2XWE) 275 2Fy 274 v 2 (EE6om
Corning) {ZHEFE L C 3H PSSR L 720

FGEALER T ik, B 4.5 ml & BMASIE L2tk R AN 0.5 ml 0w L
24RFRILE L 720

S9 mix FAE FIC BV % G BALER ¢k, SO JUGHE 2.7 ml ICHE HIASHR U 727, HEBRIE
FEHEE 03 ml TOWRMIL 6B ML L72o U v BRI (Ca” BL U Mg™ %%
) THEE, FEEHICABRL, S5 18K ELS, —F. S9 mix FEFEET DML
BEICBWTIE, SO KWL b IC MEM B # (% IR MEM B2 &) 2w
DSt o #EiE, S9 mix F7E T D MLBLEE & MARICIT © 720

RS & ORI & b, 0.12 ~ 3.8 mymt (10mM) DREMMEATRAL 2, K%
BT, 10%E VATV FE FBEBRTEEL, 01% 27 VAZ VAL Ly P ERTHRAL
7ro BBHERMIIHEEET (Monocellater ™, 4 Y /N AT H) v, BExEEL L
WL 72 S O AR HFER A FH U 72 1EED 2D 2HD 74 v Va2 Hniz,

5 Bt fhRERR

PHNS {3 FE IR O EAR B & UHER A BV €, REAERE D 3.8 mg/ml

(10mM) IKBWTH 50% %z AR S dh o/ (Fig 1) o

O EPLREEHRAFRRIBO T, T XTOLBRY CUBERRBETSHL
3.8 mgml (10mM) #HEMILRAEE L, A2 CRELRE L. ThbbH, EFWLE
B L UG S9 mix EFAETIIBVTIX 0.95, 1.9, 3.8 mgml (10mM) @ 3%
ELHRE L., IRBRAED SO mix FAETICEWTE 048, 095, 1.9, 3.8 mg/ml (10 mM)
DABE R REL 120 T2, BREARERRCBV TR IBRES L) o F1v v ak
Fv, 205 b0 2 RERER LR L, 10 2802w TR B SR EmRE I
& b MIfasgsEER & e Uize BRERIRIE. EE, BAMERORSF B & MEsE iR
A ZRRRICAT o o TEHTALER G 2485 ) & 48 BER o> B ERYY L AVERE % BRIT. SRR
BT, PRWEE SOmix FAT EIHFEET T REBIL 2o 2B, HERDHLERED
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fo, PUEAHEREE, BUIRE S X CEAEGEN (FESH L TR) R,

B REIC oW Cid, B T MC £ #8EH 5 ml 1C B REE S 0.05 ug/ml &
BB X ITHML 7. R HALE T SO RUGH 8 & U MEM 5y (2f5iREE MEM ¥t %
&) 27 mICEHAZFAKE I mMA (£F:3m) . CPA 2 BKRE IS pgml
RBESIEML 7,

KT 0 2RFMENC, TN F (FIRMIETH) + BERBEH 0.1 pgmle %z 5 &5
CERIM L 72, BRI TR, TR X, 0.02% EDTASH Y v BREEENE (C 8L
UM 2&$%w) IKXhMEL L, 10 ml OFERERFCKDEL LA (1000 ~
1200 rpm, 553) o LIE®IE T/, LB LA MKIC 0.075 M KCI K 3 ml 250 X,
30 PMERM B 44T o 720 BIRAME, BB (* 5/ — NV I KEEB =311 v/v)
A eml Nk EEL LA, LEERE, BUFS B MACTELE L2, BER
OR|ERAIT- 28, PR OEATHTHMRLBEL., TOIRERXIFIAFTIIR (B
L ULHT7ORA MRS ICHRBRRBIES, - FBESBIURS A FEELRA) LTl
TL, #DFIREL 1F4 v adh’) 6MOAT A FEREEMRL
3% ¥ AFH (pH68 D /ISMY Y EBRE R THFRAN) TR 4 FIRE L RaE,
FARTTTVTREL . RBRAHEES. RBRRNFT B L CIRAMEROBFEHARL
mAGA Fr—2Z0, 274 FEXRL 2~ FEFRICARTREL
REEHHIET > T, MEREEO WEAER LFBEBIC LY, BBHRET2 38
BEBRERE L. 20% 0L LOMTHEERT, »20274v a2 b i 05% L LosRE
BEeRLAEBESBVBEL, HIENROBERBERL L,

6 BT

MBEREROH ERHR LOEEN (Tables 1 BLU 2) K& b, TXTORBERY|
T3.8mgml (10mM) #%, FBEEFHOTELERBECH 12200, COREEZS
U IMERLBENRLE L, REETITE. DXARELREYS - WALBWEBRMES
(MMS) ik BSEHEICET VT ole EENY ., PORBABIEEL TVRRVS
Bpgi@e B L, #EIL I, PSRN RMMARS LI URESAEOBERED
FER B BN OBEEHAKCTALL, P4y va 12BN TA
FIER 4B E ., ANOBREVNE N ENRBEHPGPOLVIRBTON L7 MERY
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W 1B 20018, SN 1B 80048 o 4 B R AN & AT L 720
IR L R AL B X UM IREEMT, T v Yy - OEBBREY 0L,
HEERE (p<001) ¥FEfiL 7o £/2, 325V - 737 v V0 EMEKREY
(p<0.01) & D, ABREKTEROFELIRT L CHLORERRESEL L, &Y
SR T B & MW % Ik L CRBRREFREOFMEIT o 20




TR

EBAEE X U RRAE O SR BRFIICE v T, PHNS B HAEBED 3.8 myml

(10mM) KBTS, BAaMOBERES L BB L %R Lo 7 (Tables 1
BLU2) o

—~F., BHMBHRE LTHY A MCR, ERABIEBWIREEOBERELHIRL
(Table1) , CPA i3, ERLED SImx FETRBVWTOARBEOBERELBR
L7: (Table2) o« S ODOBHMBHEOERL Y, KERROKIIHR SN,

IR E]

FRBOERICH Y, RROBERCELETRZTRVOLLIFH LB o 18 @
B L URBRIHEEY» > OA2KEEL, -

[Z2£30#]

1) BARBERFES - MABDRBRIRER: [MEEWKI L 2 RekRE7 5 2],
HAREIE, B (1988)

2) FH TR T#% - BY 7 -2 OEHBIN, BERC LA T Tu—F] ¥ 12
F 4 A b, B (1987)

3) EH Th AN [ SR 14, BRRRT — & ORI | AR,
BH (1992) |
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Fig. 1 Growth inhibition of CHL/IU cells treated with
potassium 7-hydroxy-1,3-naphthalenedisulfonate



Table 1 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 3) No. of cells 4) s) Concurrent 9 Mitotic”)
Group tration exposure cells 2) Others with aberrations Polyploid Trend test cytotoxicity  index

(mg/ml) (h) analysed gap ctb cte csb cse mul” iotal TAG (%) TA (%) (%) SA NA (%) (%)
Control, 200 2 3 0 0 0 0 5 1 5(25) 3(15) 076%
Solvent " 0 24 20 0 1 0 1t 0 O 2 0 2 (10) 2( 1.0) 000 100.0 I
PHNS 095 24 200 1 0 0 0 0 0 1 0 1 (05) 0(C 00) 000 104.0 —
PHNS 19 24 200 1 4 1.1 1 0 8 0 8 ( 40) 7 ( 35) 025 - - 91.5 R
PHNS 338 24 20 2 11 0 0 O 4 0 4 ( 20) 2 ( 1.0) 013 109.0 4.6
MC 0.00005 24 200 7 40 54 0 1 0 102 2 72%(360) 67*%335) 000
Solvent") 0 48 20 0 2 0 0 0 10 12 0 3(15) 3( 15) 088 100.0 —
PHNS 095 48 200 0 0 1 1 0 O 2 0 2 (10) 2( 1.0) 063 102.5 —
PHNS 19 48 200 1 1.0 1 0 0O 3 0 3(15) 2(C 1.0) 063 - - 94.5 R—
PHNS 38 48 200 2 01 0 1 O 4 0 4 (20) 2 ( 1.0) 0388 112.0 31
MC 0.00005 48 200 4 35 68 5 1 0 113 5 80*(400) 76*( 38.0) 1.13

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, 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 a
monocellater™. 7) Number of metaphases 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 wi%. Water (about 5%), inorganic salts (about 2%) and slight amount of isomers were contained
as impurities.
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Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with potassium 7-hydroxy-1, 3-naphthalenedisulfonate (PHNS)** with and without $9 mix

Concen- S9 Timeof No.of No. of structural aberrations 3) No. of cells 4) 5) Concurrent®  Mitotic?
Group tration mix exposure cells 2) Others with aberrations Polyploid Trend test = cytotoxicity  index
(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA (%) (%)
Control 2000 0 0 0 0 O 0 0 0 (C00) O0C(CO00) 038 — E—
Solvent™ 0 — 6-(18 200 1 0 0 2 0 O 3 0 2 (1) 1¢05) 000 100.0 —_—
PHNS 0.95 — 6-(18 200 O 3 0 2 0 O 5 3 3(CLs) 3 (C15) 000 105.0 E—
PHNS 19 — 6-(18 200 0 3 0 0 0 O 3 0 3(15) 3 (15) 013 - = 106.0 E—
PHNS 3.8 — 6-(18 20 2 2 0 0 0 O 4 0 4 (20) 2( 10) 025 116.0 42
CPA 0.005 — 6-(18 200 0 0 O 0 0 O 0 1 0 C00)Y 0 (C00) 013 —_— E—
Solvent” 0 + 6-(18) 200 0 3 0 0 0 O 3 0 3 (15) 3 (15) 0325 100.0 —
PHNS 0095 + 6-(18 200 0 0 0 1 0 O 1 1 1 (05) 1(C05) 013 96.0 E—
PHNS 19 + 6-(18 200 0 1 1 0 O O 2 ¢ 2 (10) 2 ( 10) 033 - - 89.0 —
PHNS 3.8 + 6-(18 200 0 2 0 0 O O 2 0 2 (10) 2 ( 10) 013 67.5 6.1
CPA 0.005 + 6-(18) 200 13 14 7 2 0 0 36 0 31*( 155 ) 20*(10.0) 0.13 E— —

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 a monocellater™.  7) Number of metaphases 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.
Water (about 5%), inorganic salts (about 2%) and slight amount of isomers were contzined as impurities.

o o = m e e e

** ; Purity was 89.2 wt%.
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