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Figure 1
Tables 1 and 2
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AV 7 XVEE (ICA) &, CHUYIUMIE (Fx A4 ==X - NhR5— i) c§mki
BEHFERLEkd ol
ICA {& CHL/IU MM 23 U T, B EE (Brss b C24RERLEL) 3 & U RFRILER
DSIMXFEET BLUHEAET (Fn2h S KISH B £ U MEM 55 h T 6FF R LI
188 o> [EEEER) T, BELIBETHA 13 mgml (10mM) (BT H S0% %z
B HFEIHNIEERD SN o 72,

SO LML RAERERRICB LT, EHAE Q48 B X U 48R AE) B LU
SRS ALEE (SO mix fFEE TH L UIEHFEAET) &I 1.3 mgml (10 mM) % K0 HIRE
EL. A2 THRIBELHREL 2o BBESITIE, £TOFRIIT 1.3 mgml (10mM) DR
Bt MR BELSRE L,

ICARVTNOMIEMHETIRBVTH, FEAOHIERE S I EEMMREEFR L2
ol
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LA ME O BIEFU LM T 5 - 00 GHRFEED—2 & LT, MWILEYREENR 2
VB R RERRN S D, LFWE I L o THRE N PAARE I, KL THE
BE (Frv 7, O, ) CHMEE (BREMR, BEMEMR) 250, &R
DNAHE, BEZHNBODEMBORE L L 2R L T, REERTH: 72 CHL/IU M
Faik, S n (., —RBLEyE, ﬁbf%@%ﬁm@ﬁ&mﬁﬁﬁwt
P kRERBICLCAVERL,

OECD BEfHbLFWHEZ M ABICR 2 HUHRERE 0 —RE LT, ICA DMlfLRIZFEDN
WBRFHET A 7:%, CHL/IU Mg % v 3 R R B R % £ Lz, % BARRKERE,

(AR IR 2 RO TTEC 2w T] (BT 624 31 31H., WIRKSE 2375, £

%3065, 6275 3035) BL U [OECD HMMERA A KT 4~ 1473 wcHEL ., 1k
FYE GLP ZME]  (IEAN SO4F 3H 318, BRR¥ELE 395, R 2205, S9&FE 855
SLETHAAN 634 117 18H ., IS 2335, MR 385, 635 /FH5 8235) KHETWTHE
L7z



B4 & J7ER]

1 Ak

CHL/IU #I§a (JCRBMMMg N> 2 X v AF) &, FJE8M#E (Cansera International, o v
NEE [ 2605420) % 10% & A — 2V MEMEE# (HKBZE) AV, CO A ¥ ¥ aN—
5 — (5% CO» 37C) WTHEL . %7, MHREMEA 10RLUATHRICAV 2 Bk
ORERBOE, 19884 2 I AF L AT 4R, BRI 1210) o

2 WEWHEB L UBRMETEYE

BERME T 5 ICA (CASNo. 108-80-5) O¥y I b=t K& 1& Appendix 1 127K L7z,
ICA X oI nR, BRTREL, IHODETVXAFVANFFVF
(DMSO. FIeHigE T3, vy MBS | ESI4625) [CHM L TAHRL 72,

MBS E L LTl 7 8% X773 F (CPA, Sigma Chemical, @ v bEH 5 ©
73H0846) BLUT A bv A4 C (MC, HAMBEBETSR, vy bF5 [ 051AEG) W&, I
STRZEK (KEEETYS, oy S KSHTD) KE> L, ARRARL THW

3 S9 R

SO (Fva—<, Ty FFEB I RAA-333. 19954F 9 A #E) &, 78 #Es D HE Sprague-

Dawley 25 v MZ7 2 2 NVES =L 5,60V T IR %G LTHE»SHARL
PODEBAL, HABIT-80CKBEE LR, ZVI—X 6 VB (G-6-P. Sigma
Chemical) \ p-=2F ¥ 73I F7F= v VX2 L4 F F) VER (R{LE, B-NADP', %)
LYy IVER) BLUKC ZEERCE,»L, BEWE LT-80CIKRE L, AR
LI S9, MgCl, 3 & UF HEPES 214, S9mix & L 7z S9 mix 78 T THEIF HLE T 555
4. S9mix, 2ZILE MEME#H (MIFAET SImix &%58) B LU MEME# (IERE)
RIRFI LTS RIS & L7 (5% S9. 0.83 mMG-6-P, 0.67 mM B-NADP", 0.83 mM MgCl,,
5.5 mMKCl, 0.67 mMHEPES) o —7. S9 mix JEF/E T CHEBMLE § 5B, SIK
TR DA H Y 1 MEM B5 b % L 720




4 I 2 7l P SR

Geta R RH SRS W B BRI E O UIRIE A IRE T A 720, BERYE O IIHGEIC B
LTHEERNz, CHLAU A% 025% MV 73 % v CHEEL 727, 4X10° fi/ml
OHEBEW L L, Z05ml QX10M) 275 2Fv 274 v ¥a (EFE6cem, Coming)
WIRTE L C3HRIEEEL /2,

EATLIE T, P S ml LHEHATIR L 2%, BERYERBEE S0 $TOWML 24
B RALER L 72 ,

SO mix FAET X BT 2 EMR MM TIX, SO KISH 3ml & HEMaTH L=, BERWER
B 30l FToVRML 6RFRTALEL L 720 ) VERRETEEIAT (C B L UT Mg 2 Et)
THEE, TS S ml AR L, S5 ISHMEE L, —F. SO mix EHFETOML
BERCBL T, S9 RSB ORD I MEM B & iV 2 DA O #BEE, SImix FETD
SLEREE & FARICAT - 720

EHP & UERFRLIE & 512, 0.041 ~ 1.3 mg/ml (10mM) DR EHECUIE L/, 5
ERTH, 10% RNV VBEBRTEEL, 01%2 VAS VW NNAF Ly MERTHEEL /2
HR R ERT (Monocellater ™, 1) Y S Z BT ) £ AV, WEATIREE & EL
T2 BB DA AR A FH L 720 HRES 720 2MO 7T 4 v Y2k vz,

5 YemRIUE SR

MR SEIORI R DS AL Bk S & CHERFIAEIC B T, KHLHEEE D 1.3 mgml
(10mM) 128\ T HEIHIMEIERE %> 72 (Fig. 1) o

SO REEAFTRARIBYT, ERBLIVEANMLEOETCOLEET
1.3 mg/ml (10 mM) % HEMIBE L L, A2 T38E (033, 0.65. 1.3 mg/ml) #*&%
E L7,
FEAREHRIBVU TR IBEH VMO T1 v v azFv, 209 b0 2 it
WIRAREER L, Blo 2800w TR BRI HERHC & ) MlaiER 4 MlE L.
BRI, AR HIHIR IR 2 FRIC AT o 720 SEREIATE T 13 24BER] & 48RRI DR
B AR BE\C S A IR & Rt BRI 3 & OMIRALERST AT (HTARRE b & 3THR) % BT,
R MR CI, BRI E % SO mix FAET L IEFAT T ORI L /120 2B, REHD
flo, WL TR, [V BRED X OO AR & 320 7=

4-



B PEXT BB IC D W Tid, MC 2 SRS H 5 ml IS TR IR EE A% 0.05 pg/ml & 72 5 & 5 (20
L. F72 CPA % S9 BUBH 8 L U8 MEM 55 # 3 ml (2R IREATS pg/ml& & % X 5 1R
L7

BT O 2RMIENC, IVt 3 FeRRREN 0.1 pgml &% 5 &)L, B
RTH, BHERE, 0.02% EDTA &) YEBREHEHEEN & BLUM 28
V) XML EAL, 10ml OELFEICEDEL LA (1000 ~ 1200 rpm, 57) o
EHERE TR, LB L MBI 0.075 MKCI KB 3ml 214, 304 FERAE %175
Tzo MRIRALIRTE, BEEW (X ¥/ — )V KERER=3:1vv) kR 6mlfnx #EiL L2k, Lk
BHERE&, BUHM2BEEGREZMA TEIL L2, AEROKHEE HEIT- 2%, LENE
FWTHREZBEHEL, 2OLEXZXITL4 K72 (B Lo 70 R MROICRERE
T, I-FBFFBLITRAIA FFEGTERA) LICWHTL, 20 ERE L2, 1714
Vadmlh) 6D AT A FIEEREVEELL 72,

3% F LYW (pH 6.8 @ 1/15 M V) ¥ EREH I CARFH) TR I 4 FERELREik,
KTTFT VT, Lz, REETNES B & CHEAREROBF2ERLZXF 4 For— R,
AF A4 FEERE I — FESIICANTRE L,

B ARAT ITHENL o T, MG SN E DR & TRIBEHUC & 0 20% 2L Lo ABxH4%E
BT, 22714 v a2t dbI0S5SBULOFTEBHER LR GVIRE %, BENR
DRFIBER L L, BIEBAF0 JWEH 2 HE L 720

6 Gt kot

Mifagi E o e A& (Table 1, 2) EARBBHICL D, Efi B X ERBLR
DT RTCHMIEET 0.33, 0.65. 1.3 mgml (10mM) DBELBLETLRE L,

B M, BAREERRES, MALBWRE (MMS) A& 1< & A5k E
ST olze LAY, PORBEFIEBEL TR WHRPPGEBSE L. EHT
L, BSEMRK, Refils L oResfhEoMEREOME L K FRENROKE
FERAMKICREA LT $72, RELFTHME, X794 FLOZONELXBEHED R T —
VOMEBETRL., REARKICEE L2 T4 v Va2 IMPLELNZAT A FIER %,
ANDBIBE D F N Z WG D35 5 6 e WIRBETHI L7z #S0E & 15 20008, 1%
AN 15 8001E o 23 B HIMINE & 947 L 720

-5-




B OWET — 4 (Appendix 2) & HIRM BLBBEMT, 74 v ¥y — D EHEHRE
&Y, familywise DA EAEE 5% & LCHEEREE L7 EEMERETH B2
Db s, AEKGEROERE 225 Y - 737y Y oMEAERE? (p<0.05) K
TOHZELE, MRETLOCHEENEDONGEEHBME L, HEERETOAE
BEEVPROONGEREREL L

[#% R1]

ICA WEHAID B & O MEFFIREE L 22354, MR FEE D 1.3 myml (10mM) 2&t
WTFNORIFRBEICBNTH, REAOHEREB L UEHEMRELFRL 2o 7

(Table 1, 2) o
—7. B E L LT 2 MC ik, ERAE IV CTREBROBERTEZFEL

(Table 1) . CPA X4 FIMLEND SO mix FHAETICBWTHREBERDOEERE 2FRL
(Table2) o THNOHDOHUTBHE DR LY, RERROBILFHER I NI,

R IH]

FRBROEWCH ), BROBHFECTRELRITRVOLHL2TFHLE 2o 2 H
BB L UHBEE D b 0BT ED o 72,

[£3CHK]

1) HARBAERFEZS - MABWRBRIBEE [MEEDEC L2 76KEET FI ],
HEEE, B (1988)

2) HX DUiE: (B B 7 5 o MEHRIT. FOFRICLE T FO—F], FL
74 A ML, H (1987)

3) HN L), RABWERE: [HMREGHE 14, BURBRT — & OMEHENR] | AT, |
I (1992)
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Table 1 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with isocyanuric acid (ICA)* without S9 mix

Concen- Time of No.of No. of structural aberrations 3 No. of cells ) 5) 6)
Group tration  exposurc cells 2) Others with aberrations Polyploid1 Trend test”™ Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul  total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control 200 1 0 0 0 0 O 1 0 1 ( 05) 0 (C 00) 0.63 —
Solvent * 0 24 200 1 0 0 0 0 O 1 0 1 (05 0(C 00) 025 100.0
ICA 0.33 24 200 1 0 0 0 0 0 1 0 1 05) 0 ( 060) 050 95.0
ICA 0.65 24 200 1 0 0 0 0 O 1 0 1 05) 0 (C 00) 063 NT NT 95.0
ICA 1.3 24 200 1 0 0 0 0 0 1 0 1 05) 0 (¢ 00) 050 106.5
MC 0.00005 24 200 20 65 134 1 1 10 231 1 116 (580) 105 (525) 025 B
Solvent”) 0 43 200 0O 1 0 0 0 O 1 0 1 (05) 1 (¢ 05) 013 100.0
ICA 0.33 48 200 1 0 0 0 0 0 1 0 1 ¢ 05) 0 ( 00) 038 101.5
ICA 0.65 43 200 1 0 0 0 0 O 1 0 1 ( 05) 0 ( 00) 050 NT NT 100.0
ICA 1.3 43 200 1 0 1 0 0 0O 2 0 2 (1.0 1 ¢ 05) 013 109.0
MC 0.00005 48 200 6 44 135 6 6 40 237 2 96 (48.0) 93 (465 ) 038 —

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) Dimethyl sulfoxide was used as solvent. 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 - Ammitage's trend test was done (p<0.05) when the incidence of TAG and polyploid in the treatment groups
was significantly different from historical solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity,
was measured with Monocellater™. * : Purity was 99.5 wt%. Water (0.3%) and urea (0.2%) were contained as impurities.




Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with isocyanuric acid (ICA)* with and without S9 mix

Concen- S9 Time of No. of No. of structural aberrations 3) No. of cells 4) 5) 6)
Group tration mix exposure cells ) Others with aberrations Polyploid™” Trend test” Concurrent

(mg/ml) (h) analysed gap ctb cte csb cse mul total TAG (%) TA (%) (%) SA NA cytotoxicity (%)
Control) 200 1 2 2 0 0 0 5 0 3(C15) 3 (15) 1.38 —
Solvent * 0 - 6-(18) 200 1 0 0 0 0 © 1 0 1 ( 05) 0 ( 00) 0.38 100.0
ICA 0.33 - 6-(1%) 200 0 1.1 0 0 O 2 0 2 10) 2 ( 1.0) 0.75 109.0
ICA 0.65 — 6-(18) 200 0 1.1 0 0 © 2 0 2 (1.0) 2 ( 10) 0.63 NT NT 106.5
ICA 1.3 - 6-(18) 200 2 O O O O O 2 0 2 (1.0) 0 (¢ 00) 0.63 95.5
CPA 0.005 — 6-(18) 200 3 2 0 0 0 O 5 0 5(25) 2 ( 10) 0.88 m—
Solvent! 0 + 6-(18) 200 1 1 1 0 0 O 3 0 3 15) 2 ( 1.0) 0.75 100.0
ICA 0.33 + 6-(18) 200 2 01 0 0 O 3 0 3 (15) 1 (C 05) 0.25 99.5
ICA 0.65 + 6-(18 200 0O 0 0 0 0 O 0 0 0 00) 0 ( 00) 0.25 NT NT 104.5
ICA 1.3 + 6-(18) 200 1 0 0 0 0 O 1 0 1 C 05) 0 ( 00) 0.63 107.0
CPA 0.005 + 6-(18) 200 7 3 34 0 2 0 76 0 51 (255 ) 48 (24.0) 0.75 —

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

cse : chromosome exchange (dicentric and ring etc.), 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) Dimethyl sulfoxide was used as solvent. 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 solvent control (p<0.05) by Fisher's exact test. 6) Cell confluency, representing cytotoxicity,

was measured with Monocellater™.* ; Purity was 99.5 wt%. Water (0.3%) and urea (0.2%) were contained as impurities.
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