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2,6-F 78 VLYV HNEVEEY A FNVIZXF )V (DMNDC) &, CHLAU AL (Fx A =—
X e NARY— fili) CHARREEER Lo,

DMNDC i3 CHL/IU MBI xJ U C, SEFELEL (Frifsd b CoaMpLER) 3B & MR
HILE D SOmix FFET BLUEFET (£ €0 S KK B L U MEM ¥4 T 65/
JLER 18RRI ) [MERER) T, BREAIBETH 5 2.4 mgml (10mM) 128VTH 50%
A B EIENEIIERO bk b o 1,

TN EPLRAEEREHBRICB T, EHE A Q40 B & U 48R LE) B LU
GORFRTALIE (SO mix FEETB L UIEFET) & diC 24 mgml (10 mM) % BELERE
EL, A2 CHRBERBRE L. BBEAESITIE., T XTORFT 2.4 mgml (10 mM)
DIRE % B0 JBERLBZIR L L,

DMNDC i3V R ORIMEHTICB N T, JofotligRELFRL kb ol —4.
ASHE ERALEL L 2358 B T, MR SEECHM L (2.4 mgml, p<0.05) o
LA Ladsh, FREEL125%TH Y, EWFNIRZBEETH S LML 72
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LW E O BIEFE LT 5 - 0 0EHIRZFEEN— 2 L LT, HALBYEEMREZ R
VB SRR RERS S B ILEWHEIC & o THRI N B Rt RRE I, KA L CHEE
£E (Fy v 7, U, ZH) SHOHBEYE (BFHEEARE. REEMNR) 50, @ER
DNABE, BHEIMEOFTHEBBORE L E2 XML TV b, RHEERTHV 72 CHL/IU #
faid, BBk (. —RMICIEED RIS L TRERREOREBBRENS V720,
Yt hRERBICLICHVDON D,

OECD BEfi b MR R &M SRR 2 HEUREFE 0—E L L T, DMNDC O Hll fi#&R
FHLZELIMT 5 720, CHL/IU A % v 5 Rtk REHBRY Ei L 72o & BAEER
E. T FWE B s RBRoOFHIc 2w T (I8 624 3H 310, BIR%EE 2375,
IFEHE 3065, 62/FE 3035) BL U [OECD HMHRK 1 F I 4 » 1 473 I[CHEHL L,
(Mb¥EWE GLP &HE | (IBF1594F 38 31H. RORESR 395, R 2295, 59 85
2. YETUERD 634F 11 18H, BUORHE 2335, #3859, GEBL23E) AT
THERL 720
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1 HikE

CHL/IU Mg (JCRB Mg N> 2 X ) AF) &, FJFJEMIE (Cansera International, © v
MEF :2605420) % 10% &L A — 70 MEM i (HKRBEE) 2RV, CO A v F 2~
4 — (5% CO:, 37C) WTHEL 2o T 72, MBEBHA 10D CHERICH V72 (B
DREREE, 1988F 2 ICAF LT #R, BFER 121%) o

2 WERWE B L OB BE

WERY E T4 5 DMNDC (CAS No. 840-65-3) O Wy¥E{b 2R EE1X Appendix 1 1Z/R L
7z DMNDC & PHORWES N%, BREEL, FHOOE05% NV
REVAF VLNV T—ZF )Y AKER 05%CMCNa, 7547227, oy & .
M9G8053) 2/ L TAML 72,

TR E L L CHW/AY 270k 2773 F (CPA, Sigma Chemical, O v b&% :
73H0846) BL U A b4 ¥ C (MC, MMM I¥E, oy &5 [ 051AEG) . &
STRZAEREK (FREIETH, vy M5 I KSHTD) KE» L, ARREL CHw,

3 S9 RS

SO (¥va—<v, Oy FFEH I RAA-333, 19954F 9 H&UyE) &, 785 i Sprague-
Dawley ;87 v MC7 2/ N)VES =)Lk §5,6-RXV V7T RV 25 LT, OFRL
72b0EWAL., HHKEZT-80CIKRE L VT —X 6-) YBR (G-6-P. Sigma
Chemical) \ B-= I F Y73 F7F=v VX7 VLA F F) B (BLE, B-NADP', =V
Iy VER) BLIOUKC 2#EBFAKBE» L, BAWE LT—80CIKREL. AN
T 89, MgCl, 3 & U"HEPES M X, S9mix & U720 S9 mix fF7E T CHER MLE T 235
A. SOmix, 2fEEE MEME#R (IFERE T SImix LHERUEORMENAF L £ 8)
BLUMEMEH (MEAE) *BANLT SO KGH#E L7z (5% S9. 0.83 mM G-6-P,
0.67 mM B-NADP*, 0.83 mM MgCl,. 5.5 mMKCI. 0.67 mM HEPES) o — 5. S9 mix JEfF
T THERMAIEY 2 5E13, SO RISHEN L ) IZ MEMBE#S & U 245iRE MEM i

(BB EORNE L EE) AL,




4 A Ra a0 R

Yt R SR BRIV B BRI E O WIIRIE 2 E T A 720, HERYHE oA EIEIC &
YR E W72, CHLIU M 025% + ) 7Y v v CHEEL 727, 4X10°fH/ml @
Mg L Ly #05ml QX10M8) 2 79 XAF v 2 74 v ¥ a (EFE6cm Coming)
WHRTE L T 3H MIREEE L 7o,

VERTALE T UL, BN 4.5 ml L EFHMAH L /-5, BERYERIEE L 05 m TOWML
24BF LI L 72,

S9 mix FEE FIC B 2 EHF BAF TIE, SO SIS 2.7 ml ICHE A L /2%, HEBRWE
B 03 ml TOWML PRI 72 V) YEUREIEHEW (C BLU M %4
Ir) THEHHE, FEEEHICAIRL, &5 I8HMEE L. —H, S9 mix JEFAE T oL
BEIBV TR, S USEONA D DI MEM Bl % il 7 DN o 881, SO mix FAET @
SLBREE & RARICAT 2 720

BB L OERFIALEL & $42, 0.075 ~ 2.4 mg/ml (10mM) DR EFHECME L, 5§
FR T, 10% RNV VW TEZEL, 0.1%2 VAIMNLF Ly PETHREL 7
WIS R (Monocellater ™, V) VS ZNEETE) %AV, BRMcTHEEE L B L
Fe BAIEE DA HEIHE AT L 720 HEED 2D 28074 v 2k Fvi,

5 etk REHEER
Ml H el R o Bk 8 L CERMAR B T, RELIEEED 2.4 mgml
(10mM) IZBVTH 50% 2z 2HIHERIR O Lo 72 (Fig. 1) o

SO EPLPEAERERRIIBOT, TXTOMMASIT 24 mgm! (10mM) % &5

JLBRREE & L, BRI By Tlk, 24 BER B & U0V 480G B fALInaE & b ICR 2 T4
BEEZREL (030, 060, 12BLU24myml) . 72, ERMHLETE AK2T3E
EEREL (0.60, 12 BLU 24 mgml) ,

EEKRERRICBVTR IBES YV ABOF 1y Varxfv, 209502034
WIEARZVES L, Flo 28z ov TREBEEMREEFNC L ) MIFHEERLRE L 7
BRI, MBI IR & 12 I AR AT o 720 MERILER Cld 24 FE /) & 48 BF 1 Dk
ERY BALEDEE (C Fathxd BRBE & BV IR B & OV LB BRI (Hridhss i & 5QH) % EkiT,
FIRFRIALIN ¢, BB % SO mix FFAE T & IEMEME T C 6B RARIL L 720 BB, MIHD

4.



f, BEiExdEREE, Botxd BB B & UMM ERS IRTE & 3R 0T 726

B PEXTRREE I D v T, EHEALEL T ld MC % $7 55 i 5 ml (C SR ACHEE 25 0.05 ug/ml & %2 5
DATERMUL . STRFRLIE W SO BB B £ U° MEM ¥4 2.7 ml 12 K% 03 ml Nz
(&& 3ml) . CPA ¥ BB EN Spgml & %5 X 5 ITEML 720
BERTO2RMANC, IV I FEeEREBEHN 0.1 pgml &% 5 L) ICHEML 2, 5
BT %, BHERE, 0.02% EDTA 84 Y VERREEERE (C BLUMg" %
BELZV) L DM E AL, 10 ml OFELEICEDEILL 2 (1000 ~ 1200 ipm. 55) o
EERETRE, LB MBI 0.075 MKCI KB 3 ml 202, 3050 MERALE 44T -
7zo MRFRMILL, BEEW (257 — IV I KEER =3 1vv) 2 6ml Nz &L L%, b
BB &, FBUHEL EEEEMA CTRL L2z, BERORE % HELT- 2%, PEOE
EWTHRZEEB L, 2OLBEATAFIIR (o2 LH 7O R b ERSICRERE
By, I-FFESGBLTRATA FFHEFLHRA) LCHETL, 20FERE L, 174
Vabhlt) 6MDAT A FEREVESLL 72,

3% F AW (pH 6.8 D1/15 M V) YRR CHWRE) TR T A FEERE Rttt
KTTTWCREZ L7z, RBETTESL L CHEAEROBMERLZAT A Fr—2R12,
AT A FIER%Z 2 — FEFNIC AN TR L 720

BB AR IZ B o C, MK SR E DR &SRB L D, 20% L L o> AHxS E5H
BT, 22274 v a2tk db 05U LOSEBHER LR BVIRE %, BIHEHR
DEERER L L, BISHG 0 3REHELRE L,

6 HetAoHT

M TER O ME R (Table 1, 2) & PBIBHIC L 0, LS L CHEHQLE L
DT, FOEPTOTNELZRERE 24 mg/ml (10mM) ThozZ b, COREEY
B0 3 REFLBSNR L L,

B kML, BARREE RINFES, MAYRR (MMS) FFEa" i & 258Kk
DB TIT o720 LKL, DOREEIREL TR WHRPIAGREBE L2, BT
LT, PSR, BEARlB L R R B R RE OfEH & K. BRIk
RLERHMUCECA L7 £/, REAETHMRIE, X714 FLoOZOMEL BHMEGEDO A7 —
VOMNBETHRL, SBEARICEEH L. T1 v va IPSEONIAT A4 FER 4%,
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4NDFBRE DIF N F NG DG 5 5 e WIRAETHIT L 720 HEERFIE 188 20018, %
B & 15 800E 0 A ZLh I % 5347 L 72,

DTSR — 4 (Appendix 2) & WRWEMHBEM T, 74 v ¥ v — 0 EEHERE
&Y. familywise DEEKHEE 5% & L THEEREY ERL 72, HERRETHEE
Bh A, MEREROFEL 225 v - 7— 357y Y olERkkE? (p<0.05) T
FEEE L 720 MKMW HZER., MEIFENB L UEYENLRFFMICEIT W TTo 72,

[#& x]

DMNDC {3 § T DI R Chea b i &R 2 5 Lk o /2 (Table 1, 2) o —H.
48FF P ERRALEE @ 2.4 mg/ml MMERFEIC BV TREBM MR FE ML (p<0.05) | M
URETOEEEFTTOLN (p<0.05, Tablel) o L22L%25H, FREEIX1.25%
THY, EYEHITEIBEETH S EHRTL 72,

T, BHTRYEE LAY MCR, EREAEICBW TREEOHMERTEFRL

(Table 1) . CPA XM MIMID SO mix FAT KBV THABEKIEERTLFRBL -

(Table2) o TNOHDIEFHITRYEOMERE Y, REFRDPILIFER S iz

[RFREEIH]

FAROERICH 20, BROBHUCEZELRIZTRVCOLHLTHLE kot H
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Fig. 1 Growth inhibition of CHL/IU cells treated with
dimethyl 2, 6-naphthalenedicarboxylate




Table 1 Chromosome analysis of Chinese hamster cells (CHLﬁU) continuously treated with dimethyl 2, 6- naphthalenedicarboxylate
(DMNDC)** without S9 mix

Concen- Time of No. of No. of structural aberrations No. of cells ) s) 6
Group tration  exposure cells 2) Others with aberrations Polyploi(f1 Trend test”  Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 1 1 1 0 0 O 3 0 3(C15) 2 (C 1.0) 000 —
Vehicle " 0 24 200 0 1.1 1 0 O 3 0 2 (10) 2 ( 1.0) 0.63 100.0
DMNDC 0.60 24 200 O 0 0 0 0 O 0 0 0 ( 00) 0 (C 00) 038 92.5
DMNDC 1.2 24 200 0 0 0 0 0 O 0 0 0 C 006 0 (C 00) 025 NT NT 82.5
DMNDC 2.4 24 200 0 0 0 0 0 O 0 0 0 ( 00) 0 (C 00) 0.00 74.5
MC 0.00005 24 200 1 48 115 2 1 0 167 0 93 (465) 93 (465) 025 —
Vehiclel) 0 43 200 0O 0 0 0 0 O 0 0 0 00) 0 C(CO00) 025 100.0
DMNDC 0.60 438 200 0O t 0 0 0 O 1 0 1 (05) 1(C05) 025 102.5
DMNDC 1.2 48 200 1 0 0 1 0 0 2 0 2 (10) 1 (¢ 05) 038 NT -+ 93.0
DMNDC 2.4 48 200 0O 0 0 0 0 0 0 0 0 (C 00) O0(C 00) 125*% 88.5
MC 0.00005 48 200 6 45 115 2 0 10 178 11 91 (455) 9 (450) 0.38 —

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, NT: not tested.

1) 0.5% carboxymethyl cellulose sodium was used as vehicle. 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<0.05. 6) Cell confluency, representing cytotoxicity,

was measured with Monocellater™.  * : Significantly different from historical control data at p<0.05 by Fisher's exact test using a
Bonferroni correction for multiple comparisons. ** : Purity of test substance was 99.9 wt%.



Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with dimethyl 2, 6- naphthalenedicarboxylate (DMNDC)*
with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3 No. of cells 4)
Group tration mix exposure cells 2) Others with aberrations Polyploid * Trend test 5} Concurrent®

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Controll) 200 0O 2 0 1 0 O 3 0 3 15) 3 ( 135) 0.13 -
Vehicle * 0 — 6-(18) 200 0 1 0 2 0 O 3 1 2 (10) 2 ( 1.0) 0.13 100.0
DMNDC 0.60 — 6-(18) 200 0 3 2 0 0 O 5 0 4 ( 20) 4 ( 20) 0.25 106.5
DMNDC 1.2 — 6-(18) 200 0O 0 0 2 O 0 2 0 2 (10) 2 ( 1.0) 0.38 NT NT 109.5
DMNDC 24 — 6-(18) 200 0 2 0 0 0 0 2 1 2 (10) 2 ( 1.0) 0.13 104.0
CPA 0.005 - 6-(18) 200 0 6 0 3 0 O 9 0 6 ( 30) 6 ( 30) 0.38 —
Vehicle! 0 + 6-(18) 200 0 2 1 0 0 0 3 0 3 15) 3 ( 15) 0.00 100.0
DMNDC 0.60 + 6-(18) 200 0 0 0 0o 0 O 0 0 0 C 00) O ( 00) 0.38 81.0
DMNDC 1.2 + 6-(18) 200 1 1 0 1 0 0 3 0 3 15) 2 (C 1.0) 0.38 NT NT 79.5
DMNDC 24 + 6-(18) 200 2 1 0 0 0 O 3 0 3 C15) 1 (C 05) 0.75 82.5
CPA 0.005 + 6-(18) 200 4 68 194 5 0 10 281 0 124 (620 ) 124 (62.0) 0.13 —

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, CPA : cyclophosphamide, NT: not tested.

1) 0.5 % carboxymethyl cellulose sodium was used as vehicle. 2) More than ten 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 (p<0.05) when the incidence of TAG and polyploid
in the treatment groups was significantly different from historical control data (p<0.05) by Fisher's exact test. 6) Cell confluency,

representing cytotoxicity, was measured with Monocellater™.  * : Purity of test substance was 99.9 wt% .
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