476

ERRRAR

(Rt RaM )
BRIt B E B L P F OB PO L B TH 5,

T TIA R (REFESE )

Sa I TPbEFRU LA (HIfeHEE CE D)
9AA 9T I2T YTy (FEMEE 1LE ()
2-AA 2T I/T7 b (RN ¥ G

AF-2

AF-2, 9-AA. 2-AAIIDMSO (FIdedlish 1% (B ) 2.
SAFEMARIZEER L TR AW,

[3EHh & & PSR D AARE)

I by T — (TARSRIH]

TROKEBH (A) BXU (B) #FEIEI0IOEE TR
L7,

(A) 7} - 7H— (Difco) 0.6%
bi-X [l RV R 7 SV 0.5%

(B)* L—RAFI> 0.5 mM
[l o S 0.5 mM

* WP2HIZiE, 05mML- MU 777 s KBS BV,

2y EHIKEHE
i, BRSO RVERER YW,
B, B 11700l TREOEBNThS,

BEEE~ 7 A2 7 L - TRFNH) 0.2g
7 LK 2

U CBEKE A T L 10g
JUrRERET v AT MY L - AKF 35z
Fa—R 20g
237 b - 74— (Difco) I5g

FOmMmD > v — L IS 30mE iR L TEHOTH 5,
3) S9EHE (1 MR TRENRAEED)

So= 0.0 ml
e sy oL 8 pmot
-S| R 33 umol
Fha—R-6') BE 5 pmol
NADH 4 pmol
NADPH 4 pmol
0.2MY »ERiEH i (pH 7.4) 0.5ml

wk L LEEOSprague-Dawley R M7 v b 7 2 /20K
¥— )b (PB) $BLXU5,6-<X¥V 75K (BF) DOFfEH
ETEBERAEL AL (Xvya—-<r @) 28
iz,

(HBRFE)
Fl— MBI L G EESER L LU ENEIH LR B T o 7,
NRERE I b v T A —2ml, EERYE ROl ml,

) EREE 0.5 ml (S BHEMAL BB By TSR

0.5ml) | BERTKOImlZ RO U220 b SR TR.L
ML THED A, £, SR L THEBYERRRO
Fhhie7e sy, FR2EHoBESIBYHIEE Y
Wity BRERTE OBENEREOLEE XUTHER
FRITR LA, HEE37TCTaRIERTT Y, R LTERE

38

ooz —Fetiel., 2oy L Rl
ki,

(FEE#)

BERWG AT AT LB ATEE RO -

A, BPeso Fius kel b inigmL . o, 2

O FEMD 5V IEHBERF RS o NG h

. MEERMRHIARBRCBVWIERBEMELY AT S
(FEtE) LHhETAIEE LT

BRHLUEE
(HexEFR)

50~5000 pg/7 L — PO TEBEHEBL LI A,

WP2 DAL BHEELRERIZ 5 VT 1500 pg/ 7L — bl ED
HET, PyviEndidsohd, UL, WPROERE
REE I o ECHtENARD oML hozl L

b, KRBIZIBYIBRSHSEY. TTOERBIIBY

T5000 ug/7L—h e L, RH2TSHEZERELL, &
B, FERBRTIZI500 py 7V — b ABETELLRERT
i2s500pg/ 71— ML LM E TERERICHERD A HNK
DT EHRD LI,

(FHR)

B ETables 1, 21245 L A2p 2,2,4,4,688—~7# A F
2 F IS DWVT3125~5000 pg/ 7L — P OFEE THRE T
EWLL, 2O0RBTBELT, B/ 5sEHEORERD
EisBAaET{ERBo W T BT L, BEERF
HnHLERID S -HOBMEES Lol &
I TRTOBEIZBWTHEGEES kb odl,
B, RBHEELAEBIZH W T, 5000 pg 7l — O
BCE KK WY E Ak OB A bk,

PEOERIIETE, 2244688 ~T¥AFNI T
i, v RBRICBWTEREREHE LRV (B
) EHEL 7z,

3R

1) D.M. Maron and B. N. Ames, Mutation Research. 113,
173-215 (1933)

2} M. H. Green, "Handbock of Mutagenicity Test Proce-
dures,” {B. J. Kilbey, M. Legator, W.Nichols, and C.
Ramel eds.), Elsevier Science Publisher, New York,
1984, p161.

L RBEETE A
() AMmENTEL - ¥ —BERR
T257 4L B E & 729-5
Tel 0463-82-4751 Fax 0463-82-9627

Correspondence : Shibuya. Tohru
Hatano Research Institute, Food and Drug Safety
Center
729-5 Ochiai. Hadano-shi, Kanagawa, 257, Japan
Tel 81-463-82-4751  Fax 81-463-82.9627



6€

2,2,4,4,6,8, 8~ TEZAFINIFL

Table | Results of bacterial reverse mutation assay (I) with 2, 2 4,4, 6. 8, 8-heptamethyInopanck

Mnber of revertants (wmber of colonies, Mean * S.DL)

Group Dose 58 Mix Basepair substitotion type Frameshift type
(ug/plate) TALOO TA1535 Wowrd, TASS TALS3T
Sobvent
- 188 15 %7 12 Nl 13 17 10 13 31 % a1 13 9 9
controt (lex 27 {12 LD { 3=x 3.5 { &z 5.0 {10 2.3
325 - 133 M40 1% 16 18 17 16 15 16 % 3 2 15 7 il
(13 = 5.1) (17T%* 1.5 { 16 0.6) ( B+ 1.0 {1+ A0
625 - 138 128 13 8 i3 15 1 3 8§ B 2 2 10 8 6
{1+ 5.0} (122 3@ (ux 20 (2t 0.6 { 8+ 2.0
1250 - 1% 12 18 13 15 10 ] 15 11 0 24 15 ] 5 8
(% 3.5 (BEf 25 {(nx 20 (B’ 7.5 ( 8% L9
Test 2500 - 164 137 18 7 15 13 10 18 3 13 7 9 5 3
subs! (£ 1. (=% 49 (12 4.9 (£ 121 { 8% 3.1
5006 - 118 155 135 i 1 i1 15 9 ] 16 18 pil 7 10 7
{12 % 8.5 (u=zx 0.5 (1 3.9 18+ 2.5 [ 8§+ L
Solvent
+ 183 MO 156 16 10 9 13 22 k<] 3 i 7 1 15
antrol {153 = IL8) (12 3.8 { 5= 4.4) (8% 47 (12 44
325 + ¥ M2 165 18 12 15 14 15 P 2 n 12 1 16
(47 157 (15 3.0) (5% t.6) - 3.9 ( 0+ Lo
8%+ M 1% 1 12 7 13 10 5 25 % » 10 5 6
(1% 8.4) (10 2.5 ( 8% 4.0 { 4% an ( 7% 2.6)
750 + W s 1 16 it 5 15 12 12 w0 2 5 5 3
Test (132 + 9.9 (1=* 5.5) {13+ L7 (o1 50 { 4% 1.3
€5
substance 2500 3 139 132 M) i 8 1 8 4 9 % 24 % ] B g
(197 = 4m {10 L7 {w= 3.9 (3% 3D { 7% 20
500+ 133 1% 18 2 7 13 13 1 10 p} 3 B 7 ] 7
(125 % 7.5) (ux .00 (i 1.9 (8% 4,9 ( 7% 6.8
Positive Chemical
AR2 0.0f S 0.5 AFZ 0.01 AR? Q.1 944 80
control Tose (ug/plate}
SO Mix () Mmber of
colonies 53 515 503 169 102 9 137 I51  M4F . 3 BM 620 1563 1851 171
/plate (53 £ %1 (19 * 7.0) (136 + 50) (8% 159 (762 = 1949
Pasitive Chemical o o 2 05 "
L 24 10 ,
control Bose (ug/plate)
SO Mix &) Mmber of
eolenies 0P WA s M 28 88 82 53 I 52 s % me 21
/late (us + 23 {214 £ 3.5) (6% = 1.2 (54 £ 3.5 (217 % 6.0)

AF2:2-(2-Furyl)-3

¥:Purity was

§§5—n%tro-2—fury1Jacrylamide. SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:Z-Aminoanthracene
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Table 2  Resuits of bacterial reverse mutation assay (II} with 2,2, 4, 4,6, 8 8-heptamethylnonanes

Nerber of revertants {mber of colonies, Mean £ 8.0.)

Group Dose 39 Mix Basepair substitution type Frameshift type
{ug/plate) TALO0 TA1535 WPZuvrA TASS TA}537
Solvent
- 168 141 164 12 21 11 20 2 R 35 23 6 8 1l
control (15 £ 1.9 (15 5.5) (5= 4.4) (0=* %] ( 8= 2.5
325 - 142 167 150 17 2l 8 23 29 24 2 17 5 2 8 6
(153 = 12.8) (5% 6.7 (25=* 3.9 (2 412 { 9% 30
625 - 127 14t 136 16 13 IL K14 13 25 26 19 20 7 3 7
(13 * 7.1 {13 2.5 (2= 7.6) (2+ 3.8 { 6% 2.3
1250 - 127 13 145 11 17 18 14 23 18 32 20 2l 9 § 3
(137 * .0 (16t 4.2 (1B 4.5 (4 6.7 { 7% 2.0
Test 2500 -~ 119 145 134 kL 1} 12 10 5 5 H 28 2 8 il 9
substance (3 13y (12 L5 ( 7% 2.9 (% 5.5 [ 9+ L5
5600 - 135 125 146 12 11 10 8 13 9 33 18 21 9 g 10
(1B N5 {1 1.0 (0= 2.6) (U x 7.9 { 9 0.8
Solvent
+ 146 141 129 11 17 9 25 2 3 35 v .0 12 12
control (139 £ 87 (122 4.2 (27 4.0) (2% 3% 0 (uzx 1.3
25 o+ M6 155 Il P 17 15 18 19 25 H ] 3 15 12 10
{157 127 {18 e (2= 4,6} (3= 2.6 {12t 2.5}
625 + 14 154 166 bl 14 12 38 % 3 % <} 40 1l 10 §
(158 £ 6.9 (13% 1.9 (3= 7.0) (% 3.5 ( 10+ L5
1250 + 162 151 162 g 13 10 24 i6 14 40 28 Ro1L2 il 9
Test (158 = 6.4} (uzx 21) (18t 5.3 (3£ &) - (U=* L5
s
substance 2500 + 178 152 142 16 19 13 24 22 17 R B 38 10 B 15
{157 = 18.6) ( 14+ 4.6) (2= 3.6) ( %% 3.5 (1x 3.8
000 + 15 146 /o1 11 15 3 2 2 2% U 14 8 [
{146 £ 7.5 { 13=x 2.1 (2% =+ 4.5 (3% 4.0} { 5% 4.2
Positive Chemical
AR2 0,01 305 AF2 0.01 A2 0.1 %A 8
control Dose (ug/plate)
S9Mix () Mumber of )
colonies 718 708 67t 2% 271 297 12t 126 140 723 717 08 2087 2133 2951
/plate {698 *+ 5.1 (288 30,6) (129 = 9.8) {716 £ 7.5} (2392 = 484.5)
Positive (hemical
241 M2 A 10 M 0.5 244 2
oontrol Tose (ug/plate)
39 Mix () Nuber of
colonies 03 767 634 221 213 214 2 337 283 3 335 284 219 208 167
/plate {72 = 39.8) (218 & §,4) (367 = 2.3 (310 = 25.5) {18 % 2.4

AF? 2- (2-Furyl) - 39 {5 s;t,l‘tm -2-furyl)acryiamide, SA:Sodium azide, SAA:9-Aminoacridine, 2AA:2-Aminoanthracene

¥:Purity was
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In vitro Chromosomal Aberration Test of
2,2,4.4,6,8 8- Heptamethylnonane on Cultured Chinese Hamster Cells
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. Fud oL ALAS— AT (CHL) %8
WTHRE L 720

1) AR HETEHTGIRA G

g R X RBEH LEO W oM BEFE (0.02
~2.00 mg/ml) IKBWVT L, 50%%F 2 % HEEMHIER
s IR o,

o7, BRAEREREBCBWT, Mk, asHl
e HI210 mMIZH ST 52.26 mg/mlOEIRRE + &
EEL, FOIROBERZPRE, I40ORECBEL
LTHW,

2) #EREEBR

EEEIT LD, CHLEN #2485 33 £ CM4sWRME L 12
HE O WTILORECEWT S ROEOEERY B
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Fat. T, REERECIBOTS, SO mixTFET
BLUHEELTOWTILORBEMFIIBVLTYL, bk
BREOFBERIIED LN T2,

3 H
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L&l 2,

=]

ORCDEEFAL S M 5 Ve IR 1o AR b SRS E D —
BE LT, FUAAMA K ER LB LR H D10 TH
BTSRRI & ST B, Tv f ==X -
NAR Y — SRR (CHL) %00 T RERE P iR
R E LT,

CoREBNE, [HREFEDECHRLIRBOFEICOV
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1. {#EREL AfEkE

DA —F )= A8y 7 (JCRB) 5 AF (198842
. APE M LaFrfo—X - naAy—ib
EOCHLAK 7 . a0 TR,

2. EEmoREs
BRIE. TRYME (FCS; 1R Scientific, O v FEF
COI0407) FIOSRINL7 1 — 7 W MEMEBEE X Wiz,

3. HEEERM

XA OCHLANE &, BB smik AR Y- L
(#%6 cm. Corning) & E ., 37COCO, 4 ¥ Fa -
¥ (5%CO,) WTHEL,

4. SRS

2,2,4,4,6,8 8—~7¥ A FN/F > (CAS No.: 4390
04-9. T MEY D AUO2, BEILERITE (#) ®iE,

(FE) FIARARS B AR (HESEHOWEET, 7
+ b 128500 mg/ml E TEET, AUSIXBET 2V, T
RC, H,, 5122645, #H240C, LEQTSOYME
T, MBI THL (EELERTE B BH) .
FEBTRBERYHAS T P ITETHEZI DG,
BERXLTTE N eivk, BEEOZEWIIEL T
BB R P o Fods, BEFSERT S HTL IR T
ERL AT — b ARG GREREIEHES I M-91-182) KB
IR T O EMEREE T, 3~ 460 my/ml DIEREEE
L e Th o 1,

5. #WBMEOREN

WERE oML, Rl EfTol, BUEETE M
(AR T8 (40 . ov MEE [ DCKIRYY) (ZiEMF
LT (400 F 7212452 mg/ml) FRBLL. DWW THIE
7Y b TR L TR O O SR E
ML 7, WERHAMRTNL., £ TORBRIZBVTE
FD0.5% vv) 12hAXIIKMAT, REFEFTHRE
BT, MRS X URANEE LA v R E
BB RLLOWT, R ERMEOSEREE R
TR FEAT T L F PR R BV TIT o 2, TR, M
B MIEY, TRTCHREEN (FHEIENED
s L) OiTh o7

6. MRBMISTEMIRIEERIC & BAUBREDRE

et (RRE RV D BRI E ORIRIE T IRET A
7, WERE oM RITT EE T RN,
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FREERWHR .
B B O CHLAMBL A B4 2 BRI HIE I (. SR s
MR () 32 2T EREOBHIE 2R
L. BEERE OB RIS T S MREEO I
=h o THEE L

F O R, BEE fCBHEMEEE 1T WL LR
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IREREE S Ao 1o, (L MD2.00 mg/mliLBERETIE
449 OEFEERAEH S (Figl) .

Tp———1

Cell growth (% of contral)

m—=Chem  (reated for 43 nr without S9 mix
senians reated for 6 hr with 59 mix

1] aa T T
0.0 1.6 2.0

Goncentration (gl
Fig, 1 Inhibition of cell growth treated with 2,2,4,4,6.8,8-haptamethylnonane
in CHL cefis
= =
7. ERBRBEORE

MR B RE I B DR R EALBET A F 74 VICED D
B eds10 mM (2.26 mg/ml) DIEEEEL. %
HARRERBTHVIEBRMEOBIRER ¢, BEE
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B2 ISEEFIEERE) LB 12226 mgmle L, FNEFNFIR
FERED /2O % iR, ADRE T RIE S L,

8. FEKEAFRE

BT OWFMETC, 2k 3 FERRRE A0
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o TiTote AT 4 FEAREY v— LIl E6M
e L . RERRENES, WESBIURATAVESZ
SEBALT, FAaFhs LRy 1 FEKIZ, BHESIHC
25 4 For— RCAR. F— A RBRENES . 1E
AEHOB THRLTREF L.

9. REFSHh
ERLART A4 FERDI L, 100 r—LhLELR
PR LEAY, BEOBSEEFENENT T/ FO
IREETHHN L7z, ReBAEOGHTIE. HARRRERRY
£ HILEERE (MMS) ARMEV X BAIREICED
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ST 120018, BRI TE R E 05
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10. EBSREHE
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ﬁ%‘;ﬁ-&&:gﬂ}\ L 7‘:0
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goth R 2 T 2RO BHEII2VWT, 7 ¢
-0 “Exact probability est” £ X 8 S A
BB FTALPRREME B & U B IETE L B e B o
BEEREER oL, KEDEOReEREEREIZC
TOEGBHER, 45T OHEERICEY. RBhR
WA D I O HUEASe ATE 7 BB, S%ELL109%
i B, 10% 00 FERTEE L7z,

ERBIUEER
BB & A Yuth RS DAS % Table HZAR L 72,
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WUl RE A 2t MR AR S v h o .
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Table I Results of chromosome analysis of Chinese hamster cells (CHL) treated with 2,2,4,4,6,8,8-heptamethylnonane ** by
direct method

Concent-Time of No.of N of structural aberrations No, of cells
Group ration  exposure ceils Others®  with aberrations Polyploid® Judgement®
(mg/ml) (W) analysed gap b cle csb cse [ mul® lotal TAG 0 TA (%) (% SA NA
Control 200 0 0 ¢ 1 ¢ 0 0 1 0 1 03) 1 { 05) D.00
Solvent" 0 24 200 001 0 C 0 O 1 0 P 05) 1 ( 05) 0.13
HMN 0.57 24 200 01 ¢4 1 ¢ 0 0 2 0 2 (Lo 2 ( 1.0} 0.25 - -
HMN 1.13 24 200 21 0 0 0 0 0 3 0 3 (L5 1 { Q5) 0.13 - -
HMN 226 24 200 300 0 0 0 0 3 0 3 ( L5) 0 ¢ 00) 0.25 - -
MC 000005 24 2060 I3 14158 5 1V 9 20 32 1 136% (695 ) 137=( 68.5) 0.25 + -
Solvem® 0 48 200 00000 006 0 0 0 (00) 0 (00) 025
HMN 0.57 43 200 11 0 0 0 0 0 2 0 1 ( 035) 1 ( 05) 000 - -
HMN 113 48 200 0 0 0 0 I 0 0 1 0 I { 05) I ( 05) 0.00 - -
HMN 2.28 48 0 Tox Tox
MC 0.00005 48 200 15102237 6 8 12 120 500 4 152*% (760) I51%(755) 0.38 + -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse :
chromosome exchange (dicentric and ting etc.), T: fragmeni {deletion), mul ; multiple aberrations, TAG : total no.of cells with aberrations, TA :
fotal no. of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomyein C. Tox: foxicity was observed.
1) Acetone was used as solvent.  2) More than jen aberrations in acell  3) Others, such as aitenuation and premature chromosome condensation,
were excluded from the no. of structural aberrations were scoted as 10, 4) Eight hundred cells were analyzed in each group.  5) Judgement was
done on the basis of the criteria of Ishidate et al. (1987).

# 1 Significantly different from solvent conirol mp<0.05.  ** ; Purity was 99.9%.

Table 2 Resulis of chromosome analysis of Chinese hamster cells (CHL) treated with 2,2,4,4.6,8,8-heptamethylnonane ** by
metabolic activation method

Concent- 89 Time of No.of _ No. of structural aberrations No. of cells
Group ration  mix exposure cells Others®  with aberrations Polyploid® Judgement”
{mg/ml) (hr) analysed gap efb cle csb cse T mui®omal TAG (%) TA (%) (%) SA NA
Control 200 Lt ¢ 0 0 0 0 2 ¢ 2 (10) v (035) 0.75
Solvent" ¢ —  6-(18) 200 1 00 0 0 0 0 1 0 o (03) 0 (00) 0.50
HMN 0.57 ~  6-{18) 200 12 00 0 0 0 3 0 2 (10) 1 (05) .25 - -
HMN 1.13 — 6-(18) 200 I 0 00 0 0 0 1 0 1 (05) 0 (00) 038 -~ -
HMN 2.26 - 6-(18) 200 20 00 0 0 0 2 0 2 (1lg)y 0 (00) 0.00 - -
CPA 0.005 — 6-{18) 200 1 2 0 0 2 6 ¢ 5 O I L18) 3 (L3 0.25 - -
Solvems® ¢ + 6-(13) 200 61 0 0 0 0 O 1 0 I (035) 1 (05) .38
HMN .57 +  6-(18) 200 0 2 00 0 0 0 2 0 i (05) b (035) (.50 - -
HMN 1.3 + 6-(18) 200 i 20 0 0 0 0 3 0 2 (10 2 (10) 0.13 - -
HMN - 226 +  6-(18) 200 g 2 0 0 0 + 0 3 0 3 (15) 3 (1.5) 0.25 - -
CPA 0.005 + 6-(18) 200 16 51 116 2 2 9 O 196 3 116% (58.0) 113* (56.5) 0.38 4 -

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cte: chromatid exchange, csb : chromosome break, cse :
chromosome exchange (dicentric and ring eic.), {1 fragmeni (deletion), mul : muitiple aberrations, TAG : total no.of cells with aberrations, TA :
totai no, of cells with aberrations except gap, SA :structural aberration, NA : numerical aberration, CPA ; ¢cyclophosphamide. 1) Acetone was used
assolvent. 2)More than ten aberrations in a cell were scored as 10, 3) Others, such as attenuation and premature chromosome condensation, were
excluded front the no. of structural aberrations.  4) Eight hundred cells were analvzed in cach group.  5) Judgement was done on the basis of the
criteria of Ishidate et al, (1987).

* : Significandy different from solvent control at p<<0.05.  ** : Purity was 99.5%.
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Acute Oral Toxicity Study of Monosodium 4-amino-5-hydroxy-2,7-naphthalenedisulfonate
in Rats
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DR ZRET S,
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FTEVVRNEKEYEEEF M) AOHMEILRT. A%

(AR SF& L) T, BRI AR A% Pok
GTHofZ b, fERIIC Y- TR RE L /-,
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BEESSE 0%, AmEIoEE M (F—-n2 Ly
ax T =AY . FREI2RERD (FlgeRE ST, TikehE
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L RAMEHE Yy — D2 F RE3ET RN ICE LT
Tofe BIFL (BABEIE BB . MASES FMR
Abv2) EXR (tpmA—-bY P71 05 —iERkE
PR L A i) ZEHNCHEL S B, 8
L. $540 (195050 O {5305 F TIdlReE L, &
m&%‘ﬁ‘ifio

44

3. REBRBIURBREHE

RERBLLEO -0 PR 2 L %R, 2,000 mgkg
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28-Day Repeated Dose Oral Toxicity Study of Monosodium 4-amino-5-hydroxy-2,7-
naphthalenedisulfonate in Rats
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FL2T7—FTFLIVAAMFIREES M) LS
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