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[ 9]

1, 3, 5-FJR @2-TmR=N) AT T INVEEDF v A =—X N ARF —fifi SRR
(CHL/IU #fa) VDB RARE ZiL ., BIEORRERI

S9 mix FEFE T RBIOFET CERFRQE (6 FeHTLHEE 18 KR DOHERRRD L
7735 E . 50%DIBFTEMFIEBEIXFNF N 1.5 mg/mL XU 2.0 mg/mL k?ﬁﬁéi’bfcu
Fio, EHRAEE (Q4BFHED) LiBED50%OBFBEMHIRE X 1.0 mg/mL EHEEINT,

INHOFERICESE 2.5 mg/mL (10 mmol/L) DIEELBREBAEEEELL, b B
OIRERE (0.16,0.31, 0.63, 1.3, 2.5 mg/mL, Atk 2) ZREL CERFRAEIEIILD
Yotk R R EHE LT, eS0T b, MAETERORIE R LU0 24K
DIFTEITV, BB DTTEITY 3 JBERE (0.63, 1.3, 2.5 mg/mL) ZWEL, Yefalf
SR ML, ZORER, 59 mix FAFTE T CAR MM RS LU RE
BCRWT, RAaBOBEREEZE T 5MIBORH 2R A EENRDLINR, £
DHBRIIZLNEN 4.0%FBLV 4.5% Th-oTe, Fio, FEMEMIRIZ-OVTH, 59 mix
FEFLE T CERFRAELPRER TR ZMICEEREMBRDO ORI, ZTOH
BEX 1.0% Thol, ZNOOHBRIT@E DM RBEO Y HBE R L R LI
BT ERNTD A BEDREWIEE REE THHZ L0 b, £AMFRITRETHD
SHIBFL 7z, S9 mix FFE T CERBABLZB A IR MERELE T AR L U
AR DR FH 2R A BEITROLNRD 2T,

S9 mix FEFFE TRIUEE T OERRLEBIZE W T, B RBEL Rz &h
5, 50% DRBEMHIE O 2 fi OWEITHR K35 2.0 mg/mL DY RS B BB HEL
L.5EEEOEER (0.13, 0.25, 0.50, 1.0, 2.0 mg/mL., 2AH: 2) % EL CEFAIELE
WL ARG AR ERBREEML -, £, S9 mix 74 F CEFBAELEES, HBER
BRIOFEEMBALL ICHERINLEVO HE (HRE. 1999) AhdZLh b, RE
REZEFE (0.50, 1.0, 1.5, 2.0, 2.5 mg/mL) LT S9 mix F7F FOERFEIAIIEICED
Qeta (R RERBRLEHL 72, MIABIEEORAE S L UORREZDOOIFERDP L, R
AT EATS 3 PREERE (EfEALEL:0.25, 0.50, 1.0 mg/mL. FEHFHILEL: 1.5, 2.0, 2.5
mg/mL) ZREL., PEESTEEBLIZER. WTHOLBERBICBW T, BERE
8 T MR L OSSR OREH FR 2 B B AR bRd T,

L EDERIY, 1, 3, 5-FR @-Tu=)) 43T IEBRITA RIORBREMG T
T CHL/IU MBI Qe R R B B LRV LT,



[FAB% B Y]

OECD BEFLFWELREMRRIRIEEREFEDO—ELLT. L, 3, 5-FIR
2-TaR=)) AT INVEBROREKREFHREMNLTFMT IO, Fr1=—X-
NOAZ—RfiERMIAE (CHL/IU #if2) AV oRakEERBREREL, 28, K
HERL, TR FBEURIRROFEICONTI(HBR624E 3 A 31 B BRIRESE
237 5, FIEHS 306 B, 62 FL/RER 303 5, —HRIKIEFAL 947 10 A 31 B, BRI 287
B4 127 B, FEL09-10-31 R/E 2 5) BLU TOECD (LEMBERBRIEN AR
TA 4T3/ 1T B R A AR RERER (1997 £ 7 A 21 BERR) 1ok
3%, ML WE GLPI(FERL 1245 3 A | BIKIE, BRIBRRE 41 B ARRE 268 5.
Rk 12-02-14 B/ 1 5) ICHERLTERL,

KZESeSANGYE

1. #BRMmE
WERIME THD 1, 3, 5-NR Q- ux=) AT ZNVEE [BEH: TPIA, B4~
TINAI LT X —b, ¥4 :1, 3, b-tris (2-propenyl) isocyanuric acid, CAS No.:
1025~15-6, 43 F&:249.27, ayh& 5 PRE:99.12 wt %, Blrd:
] BB EREEIIABEETHY, LSS oY Wik N
WIEFTCRE R EXEAPOABEEK B ETORME:2~8C) L. KBRME
DB ERIERE R Appendix 1 12777,

2. BEREEME

Bt R L LRV Ve e A hed 3 C (MMC, Bty hE 5 : 366AAK. HFIREE T
#) BXOWornk2X773IK (CP, vy &% :108H0568, Sigma Chemical) % H R{ESt
Ak (RohE B K2B80 KXV KIFT4, KERIETE) 1oL, AR CRERIC
v,




3. FEER L UMEESEM

CHL/IU #RASITREMAE DT —RIL 25 AT, RAEREORHBE T T
HZEMNDL, e EREORBICE BSOS, Z0OfiE% JCRB Mg/ L7 AF
(1988 4 2 A AF . AFBEOMENRE 4) L, #ERE IRIKER (-196°C) PITHRERTF
(FRERIFEFOMERIL 21 BL23) Uz, ZOHIID (FEMEFHA 15 MR, =27 7%
~DIEGRL) % BRI, AR 4, 5.8, 7 FATRBRICA V=,

BERITIE, /74P MiE (CS. my % 5118060874, Cansera International) % 10 vol%
BMU7=A—27 1 MEM ¥ (10%CS/MEM) ZH\\, CO, /v Fa~—F— (5%
CO,. 37°C) WTH&RLZ, A —7 /v MEM BEKIX, A—27 W MEM Bl =21 |
mAR (B 7@3%)_ FH RS> TRBLI2b D% AV,

4. 89 RURNK

S9 (myhE 5 :RAA-461, 2002 4 3 A BUE, RAA-467, 2002 F 7 ARIERIV
RAA-468, 2002 F 8 A M, Fvya—=V) 1L, 7=/ VEF—LL5 6~ T TR
25U 7 BESOEE Sprague-Dawley 27y MOIFIEPOGRA M L7=b DZ M AL,
FERABEICTEEEREMS (—800C) RELE, FVva—2A-6-Y. B (G-6-P, Sigma
Chemical) | p~=a3F L TIRT T = VXIUAFRI B (B-NADP', AV 2R
T3 BLU KCl ZEEAITENL, BRERELTREKIEME (—80°C) ITEEL. #4
BRIz iz S9, MgClL 38X HEPRES (pH 7.2) #MNZ. S9 mix &7z, RERIZIL, 10%
CS/MEM: 89 mix & 25:5 DFIGTERM LIz SO KIS G mL/7 4y =) ZMNA THRHE
BiToTlz (B OB 15 vol% S9. 0.83 mmol/L G-6-P, 0.67 mmol/L B-NADP",
0.83 mmol/L MgCl,, 5.5 mmol/L KCI, 0.67 mmol/L HEPES),

5. R REUR DT

TR JORBIEO FHRRE ORE R BB KIS T, VAF IV RVRS
LR (DMSO) WHEfEL 7=z LA, DMSO (R k&5 DWLIST0, FLMEET L) 2
#E (PatExt i) CLRBICAWV, BB ELTTE BN EL | BEICA I TR
CROARIETE NGBR3 SO AR R ERER LI 250 mg/mL) ZARFRBLE, ThE
B CHRL TR~ OREOHRBRWERBMIEZRENL, Zhb0OMEEE 1 vol %



LCHEER T, 2B BRI B R IA IR S -, BB BB, BEREDE
372 h o7z,

6. AUKLIERTIHIRER

Yofa fk BERBRICAVAEBRDBEOWUBBERRET DI RMB ORI
TSR LIETREL R~ CHL/IU fifaz, 0.25%RM 7L &2 AV TILizi&, 4X
10* {#/mL OMIASRERE L, £0 5 mL QX 10ME) 27FAF v 7T 1o (HEL 6
cm) [CHREREL 7, BEEMLA 3 B BT, BUT OFIE THEMRFH QLB L OEFRAIREIT >
7o

S9 mix FEFE TRBIOHFERE T CERRUE T 56 &7 1o aDBERBEE TN
ZH 10%CS/MEM BL S FUSHK B mL/T 4vi=) LARMUIcHE., i (RIEXTER)
FIIRREOHRBRYERBE (30 pl) 2ET 1y 2lZHML 6 REfLE Lz, 0
%, VBB EEEIA (PBS. Ca®"BL U Mg &5 tr) THEHL. 10%CS/MEM TX
BIZ 18 BRI &L, Fir, EHAETIHEEIIE. BT (v aDBEEBE 10%
CS/MEM (5 mL/7 fyi/=) LARBUHE, I (X)) £3ESREOHRY
BIRENE (50 pl) &7 4y 2 lZiRMNL 24 RERIALEEL 72,

W OIELGEIZB VT, 2.5 mg/mL (10 mmol/L) ZEmAUBREL L, 0.078
~2.5 mg/mL DYREEGF (Ath 2) TOUEERITo%, EH2BDOT4yva22 Vi, 72
B BINCTIAF 977 493 2% IV TRIREAT -7 L7 5, WRMBRMICL)F ¢
vV a KEBEELIZZLND, ZORBRITESLL ZOROBRBTRIATRAT (vva
ERAW, BT ORLBOF BERIBICEIVEBELZLZA, MEBRERFCIX 1.3
mg/mL XN 2.5 mg/mL DEE TILERNFRD bIIAs, MMBHE T TiX 2.5 mg/mL
DEE BN TORILEITRD b,

FERRIE T 14, S EIRETE T, 0.02%EDTA & A PBS (Ca*  BEUME ' R E) 27 1y
Va5 mL A CHIBLEII AU, ZOMBERRENR 0.5 mL 2 9 mL @ ISOTON ® 11
(Beckman Coulter) (Zh%., =—/L-¥—H7Z— (Model D. Coulter Electronics) % i
WTT Ay v abl) OMIRaEEBIEL | HBRY B LTRRF ORI BRI 5 2 180
JEEZRDT,




7. REERERR

SRR IIEAIRIZ 350\ C. TPIA 1 CHL/IU $I00 BIRE% T8 e A I I L
(Fig. 1), $9 mix FEFTE T 36 X OMFFE T CLERERILELL 7253 & 0D 50% 0> BE R e
IXENE 1.5 mg/mL 51N 2.0 mg/ml EHEFE Iz, Fio, 24 BFrfhERLERLIIBE
50% OHEFEMIH R LY 1.0 mg/mL SHEESNZ,

ZOTEMLYLER R R RERICI N T, ERFFEAAERE Tt 10 mmol/L DR THD
2.5 mg/mL #HEIRELL, AL 2 TR BEZREL TRBRE FERLU, £z, il
HEHT I T, 50% OREFEMAIREE D 2 {E DR IR Y 35 2.0 mg/mL % K 4L
BRELL, Al 2 TEH 5 BERRELTREBEEML 2, S9 mix f77E T DEEFRLEEE
[ZDWTHL, 2.5 mg/mL Z B IREL L BEREX AR L THERRRBRE EiE L1,

Yufa R BRI T A RBRERMERL, MRS R TR T o 7, §73
TONFRFITHERY EALELEE, B GRS SRR L e BRBEARR I T, Mt
FRBEIZ OV T, 89 mix FETFTE TR L OEIE T OE R LR Tk, MMC (20 pg/mL)
KLUV CP (1 mg/mL) Z#EAEBERENEN 0.1 pg/mL BLU10 pg/mL E72DI
WINUT, $z, B T, MMC (20 pg/mL) ZEH&EB AN 0.05 pg/mL Leb k5
WCHEILTZ, LIREDH TV 28D T 4y =% Ve, Fio, ERRE B LB RS R
7o

BRade T 0 2 BEfRIRTIZ, VIR E IR E DS 0.1 pg/mL &2 25 ML, 85
T BEEIREIE T, 0.02%EDTA &7 PBS (C" BLU Mg RE) &7 4v¥a
70 5 mL Mx THIRZTEASL, 15 mL OFILE IR U, Bt Rl L g E L
BEIZOWTIE, 0.5 mL OHIfARRE % 9 mL @ ISOTON®I [Thi%, a—/vF—Hor 4
—Z AV TR O EE 1T - 7o, RVOMIBEERIZ OVTIL, =ik (1000~1500
rpm, 9 543) L, EEZ#C. 3 mL ¢ 0.075 mol/L KCLZK¥EIRE M %« #9 30 55 {KE
WIREAT T, KEQRES, BT (AF)— KB = 3:1 (/) 2EREOR 2
EEMATROICHRERL, BEILUL, T0%, EFER T BUFRREEREMNAT
B LT, ZDEERIEZEBIIT o7tk D BOBE EREMNZ THIRIZEEL ., £ DD
BERAZARTFA (o UDHT7aRAMNBI IR RMRINE S, 2—FEFBIVRZAR
EE5HEFEA) RITRTL, ZOFEFRFEL, 1 Tovadblzh 6 MORFANEREZE
®L,



VEBRIL - AT AFEEAR % 3 vol% X LY (pH 6.8 @ 1/15 mol/L Vo EEFRENK TR
FED TRAR. K TTTWTREL R, REGEE S, ARRRIIBZSBIUER
1EBLD A (M EBIRUIZAT AN — R AFAPEAZT—FEFIRIC AN TRFLIZ

8. B fKiHT

o 8, IR AT 2325, B AL RIS 45 L OV BHE BT, 20% L
LOERETEE T, 23D 2 TAvv=bbll 0.5% U EDOHRIEROHAEBIE TRE.
HIWTL 7=,

TAYY 2 | K DR/ONTATARER 4107 | 4 AOBLEE DL E LI
SMBIRVRRE TN L 72, ReBIRREIENRY 2> 2Bl CORW R A%
BL. 1 BEH7Z0 200 18 (100 fAMR/T 4y a) OLREFEFRICOWTIHEERFE O
HEBR, 1 BEHD 800 18 (400 AR/ T 1v =) DL PERFL OV THEEMEM
B (Gt ikdgns 38 AL L) OET Tz, ZTORRICEINTHEERE 2R >Miflal
{Mﬁz MR DR RE KDz, Xry T HHROIAEARRFOLSEIZ. B AREERRFE

K THABYWRBR OB R VIS EEICE SN T T/, Fry 7T on T R
BRIV RVIEL I LIERL  MEREHREOHEIIIEDRNIEE
L7z,

BERE (Fry7 %2R 2FTMRBLUOFEEERROEEHREKIZ OV, &
M () RHERBELHBR L ERRER B L OB R BRBERT T, Ty v — DERERER
# 7 (©<0.01, F) IV EBEREEER L, $e, 2070 T —IF v VO mE
BRE ¥ ©<0.01, D) X AEBEKEHOFELRF L, TROORERREZEEL
U, A Fe Bl m b ORI 2 sk L CREFRR ESHREEOF 21T o7,

[(RRBLOEE]

IR EATEINHI AR O R LY. 5 BE (0.16. 0.31, 0.63, 1.3, 2.5 mg/mL, Ak 2)

EREL., EREEAEEIC L 2RBRE EREL T,

ROkt MEEEEOHERIOSRHEBEOSEITo I ER
(Tables 1, 2), Be@BESIT B AIRER R @IRE (20% LA EOEFEECTH> 0.5%LL ED
DEEBEAUZERE) 13,59 mix FEFETBLIOTFE TOERMAREBIZ




mg/mL &7po7z, o T, Jutalfs \fﬁ CEL I ZhLDBRERSD LT 3 BEMNEE
EXREL R R {T o, TOFER. TPIA 13, S9 mix FEFE T CTEIFFLEL
A FREEBIORBERICEVWCREEOEERELE TAMENHKE S
RICE BICHEML7A, ZOEBRERITENEN 4.0%BLO 45% LIEHEETHY, 5
DM REOFEHHBRETHD 1%L LIGE IR ENICO AR ZE 0N
HBETHLHI Lo, EWFINUIBM THH LWLz (Table 1), Fie, FHEHMAR
IZOVNTHL, M B RE CHEEHEAGIE BR M ASRD BT0S, ZD HBEIL 1L.0%E
1B\ FIRRICAEZRNTITRRE THHLHITL 7 (Table 1), —77, S9 mix F7£ T TR
BB L2 B A1, WT OB BV O RAEROEERELF T rMiak L
UM S DFERT RN A B2 EMITER D b/phso7c (Table 2),

BRI AHEVEIC LSRR TR RBPF/ONII L b, M EIMH R O
FICES& 5 BE (0.13, 0.25, 0.50, 1.0, 2.0 mg/mL, Ak 2) ZFEL T 24 FFRTE
BELEEIC S ARBRE ER LT, E/=, TPIA X S9 mix FE T CERMAEL-HE
CHL/IU #lfa i S OEE R & SIS MR HR T2 mEI T 5
T, BRIERELZER (050, 1.0, 1.5, 2.0, 2.5 mg/mL) LCHERRBREEMLI-,
FAARETEE DOBE B L O RIER DS EIT o7 fER (Tables 3, 4), Tt i3 3
FlRe7 e B iR B VY BTV RS C1X1.0 mg/mL., SRR CIT 2.5 mg/mL &7z
T2, TOREZEDUT 3 MEBZERANRLL, REGIWTEIT oI, TOFE
R WTHOLAREBIIIW THORABDOEER T2 T5MIE I LU HIE ML OFE
RIS BRI D bAinoTs (Tables 3. 4),

PR BRI L L TRV MMC 1, S9 mix FETF/ET CHEMFRIAERIB LU 24 B
ERALBE L IR A IRV TR AEOHEREEFHHL (Tables 1, 3) | CP X S9 mix 7
FET CEFELAELZHEICEWCREEROEEREEZF R L (Tables 2,4), =
SO EX M B OREREY . KEBRROIAHERINTE,

TPIA 13, S9 mix FEFIE T COERHIALE CIXEMZENIEETHD LHEINT LI H3,
24 B LB L 7 B S b R A R E H R ITBH O T, 59 mix FEHAE T THOLE
FFICBOTRAERETFRLZVIENMERIN, — 75, TPIA 1L, S9 mix F7E T
THERERAELZIBE ., RaAoBERE B I USEMNREFRE T ENHRES
NTWEY, ZORREPEEEL T, Y%AR T 2 BORBREERKLHM, Wbkt
DSR2 T, WARJR  DF—F T, HBRIEO XA EbODEEMObHEE



MRERBFEOR TS, REBICHE AL CRERE GBI OB EICIZLALE
PR EDh, ZNHORSROE AT E TR THHE, RRICHA L
TPIA ICE END MO B THLARENDZE A LN5,

728, TPIA IZ oW T, YR CEBLZMEL AW EIRERALRRAR TR
HMORRBB/BONTNDY, Fe, YZRBR LW TUCEMLE 1, 3, 5-FIR (8, 5-¥
~tert-7 FN-4-ERRF I RUUN) AT INEBORGBERERSR RRBRHEE
%:G-01-077) Tid MERFIZEL IR, FERMEMIICBEL TIB DR RS
BHNTNB,

LA EDORERED, TPIA I, AFRBRG(F T C CHL/IU MR B A B EEFHRELZN
Limam L7,

[ 3 #K]

) AARBERFZS - HISMRROIB G [LEVE ISR RETN
21, BAEIE, TR (1988) »

2) EX B R T - RT — S OMFHENT EOMIFRILLET T u—F ), A
T4 AME, B (1987)

3 EFX T, KEER RE [SMHRBRBE 14, BHRRT —FOREHENT ), A
E4E, HE (1992)

4) AR B B ROARRERBRT —F8E MET 1998 £/, Tb T A 3—,
B, p. 449-500 (1999)

5 B 1:T1, 3, 5-NR @-Fa_=N) AT VEBEOMEZ V5 EIREARER
B, ABRETEIE S :M-01-092, (2003)

6) B FEFE: T, 3, 5-FIR (3, 5-V-tert-7 FNL—4-bFuaxl X PON) AT X)L
BEDF v A=—R N AAY—EEERN A FI B0 EER SRR, AR EE S
G-01-077, (2003)




Table 1 Chromosome analysis of Chinese hamnster cells (CHL/IU) treated with 1,3,5-tris (2-propenyl) isocyanuric acid (TPLIA)** for 6 h without S9 mix

) Number of structural aberrations

Concen- S9 Timeof Concurrent? Mitotic” Number Number of cells Number 9 7
Group tration mix exposure cell growth  index of cells Others® with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyszed gap ctb cte csb cse mul  total +gap (%) ~gap (%) cells (%) -gap POL
Non-treatment — S 100 0O 0 0 0 0 O 0 0 0(C 00 O (C 00) 0 (00)
100 1 0 0 0 0 O 1 0 1 ( 1.0)Y 0 (¢ 00) C (00)
200 1 0 0 0 0 0 1 0 1 (05> 0 ( 00) 0 (0.0)
Negative) 0 —  6-(18) 100 — 100 1 0 0 0 0 O 1 0 1( 10) O ¢( 00) 0 (00)
100 0 0 0 0 0 O 0 0 0 ( 0.0) 0 00) 0 (00)
~ 200 1 0 0 0 0 0 1 0 1 ( 85) 0 (C 00) 0 (00)
TPIA 0.16 —  6-(18) 104 — not observed :
TPIA 0.31 —  6-(18) 102 — not observed
TPIA 0.63 -  6-(18) 106 — 100 ¢ 0 0 0 0 O 0 0 0(C 00) 0 (C 00) 0 (00)
100 0 1 1 0 1 0 3 0 3 ( 30) 3 ( 30) 0 (00)
200 0 1 1 0 1 0 3 0 3 15) 3 (15) 0 (00)
TPIA 1.3 - 6-(18) 82 — 100 0 5 0 0 0 O 5 0 3 ( 30) 3 ( 30) 6 ( 1.5)
100 1 2 1 1 1 0 6 0 6 ( 60) 5 (. 50) 2 (05)
200 1 7 1 1 1 O 11 0 9 (45 ) 8B* 40) 8+ 1.0) + -
TPIA 2.5 - 6-(18) 50 6.0, 5.0 100 0 1 7 2 0 O 10 0 6 ( 60) 6 ( 60) 1 (03)
100 1 1 1 6 0 O 9 0 3 30) 3 (30) 2 (05)
o 200 1 2 8 8 0 0 19 0 9 (C 45) 9* 45) 3 (04)
MMC O0.lpugml —  6-(18) — — 100 1 1954 1 ¢ 0 75 0 47 ( 470 ) 47 (47.0) 2 ( 05)
100 2 31 53 1 ¢ 0 87 0 50 (50.0 ) 49 (45.0) 1 (03)
200 3 50107 2 0 0 162 0 97 (485 ) 96*( 480 ) 3 (04)

Abbreviations: gap, chromatid gap and chromosome gap, cth, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange
(dicentric and ring); mul, multiple aberrations; POL, polyploid; MMC, mitomycin C.
1) Dimethy! sulfoxide was used as solvent and added at the level of 1 vol% per dish.  2) Cell number, representing cytotoxicity, was measured with a Coulter
Counter. 3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell

was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural

aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was dene at p<(0.01 (one-side).
*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.
**, Purity was 99.12 wt%, and diallylpropyl isocyanurate + monoallyldipropyl isocyanurate (0.86%), BHT (50 ppm) and water (0.02%) were contained as impurity.
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1,3,5-tris (2-propenyl) isocyanuric acid (TPIA)** for 6 h with S9 mix

Concen- S9 Timeof Concurrent? Mitotic’? Number Number of structural aberrations Number of cells Number ©) 7
Group tration mix exposure cell growth  index of cells 4 Others> with aberrations of polyploid Trend test
(mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul  total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 + 6-(18) 100 . 100 ¢ 00 0 1 0 1 0 1 ¢ 10) 1 (¢ 10) 2 (05)
100 0O 0 0 o 0 O 0 0 0 (00) 0 (C00) 1 (03)
200 0 0 0O 1 0 1 0 1 ( 05) 1 ( 05) 3 (04)
TPIA 0.16 +  6-(18) 110 not observed
TPIA 0.31 + 6 - (18) 109 not observed N
TPIA 0.63 +  6-(18) 103 — 100 0 1.0 0 0 O 1 0 1 ( 1.0) 1 ( 1L0) 1 (03)
100 1 3 0 0 0 O 4 0 4 ( 40) 3 ( 30) 1 (03)
200 1 4 0 0 0 O 5 0 S (25) 4 (20) 2 (03)
TPIA 13 + 6-(18) 110 — 100 1 2 0 1 0 0 4 0 4 ( 40) 3 ( 3.0) 3 (08)
100 0 2 1 0 0 O 3 0 2 (. 20) 2 ( 20) 0 (00)
200 1 4 1 1 0 0 7 0 6 ( 30) 5 (25) 3 (04) - -
TPIA 2.5 + 6-(18) 32 34,90 100 ¢ 1 3 1 0 0 5 0 3(30) 3 ( 30) 2 (07)
100 1 0 0 0 0 4@ 1 0 1 (10) 0 ( 00) 0 (00)
200 1 1 3 1 0 0 6 0 4 (20) 3 ( 15) 2 (03)®
CP opg/ml +  6-(18) — - 100 3 16 29 4 0 0 52 1 38 (380) 37 (370) 0 (00)
100 4 13 18 4 0 0 39 1 26 (260) 23 (230) 0 (00)
200 7 29 47 8 0 0 91 2 64 (320 ) 60* 300) 0 (00)

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; POL., polyploid; CP, cyclophosphamide.

1) Dimethyl sulfoxide was used as solvent and added al the level of 1 vol% per dish.  2) Cell number, representing cytotoxicity, was measured with a Coulter
Counter. 3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell

was scored as having 10 aberrations. 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural
aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done at p<0.01 (one-side). 8) Six hundred and

eighty-five cells were analyzed.

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

** Purity was 99.12 wi%, and diallylpropyl isocyanurate + monoallyldipropyl isocyanurate (0.86%), BHT (50 ppm) and water (0.02%) were contained as impurity.



Table 3 Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 1,3,5-tris (2-propenyl) isocyanuric acid (TPIA)Y** for 24 h without S9 mix

11

Concen- Time of Concurrent? Mitotic? Number Number of structural aberrations Number of cells Number ) 7
Group tration exposure cell growth  index of cells 4 Others> with aberrations of polyploid Trend fest
(mg/mL) (h) (%) (%) analyzed gap ctb cte csb cse mul total +gap (%) -gap (%) cells (%) -gap POL
Non-treatment 100 0 0 0 0 0 O 0 0 0 ¢ 00)Y 0O ( 00) 2 ( 05)
100 1 0 0 1 0 0 2 0 2 (20) 1 ( 1.0) 0 ( 00
200 1 0 0 1 0 0 2 0 2 ( 1.0) 1 ( 05) 2 (03)
Negativel) 0 24 100 — 100 0 0 0 6 0 o 0 0 0(C 060) O ( 00) 1 (¢ 03 )
100 0 3 0 ¢ o0 0 3 0 3 30) 3 (C 30) 0 ( 0.0
200 0O 3 0 0 0 0 3 0 3 (15) 3 ( 15) 1 ( 0.1 )
TPIA 0.13 24 96 — not observed
TPIA 0.25 24 93 — 100 0 0 0 0 1 0 1 0 1 ( 1.0) 1 ( 10) 0 ( 00)
' 100 1 0 0 0 0 0O 1 0 1 ( 1.0) 0 ( 00) 0 ( 00 )
200 1 0 0 0 1 0 2 0 2 ( 1.0) 1 ( 05) 0 ( 00 )
TPIA 0.50 24 84 —_— 100 0 0 0 ¢ 0 o 0 0 0 ( 00) O ( 0O)H 0 ( 00)
100 0 1 0 1 0 0 2 0 2 (20) 2 ( 20) 2 ( 05 )
200 0 1 0 1 0 0 2 0 2 ( 1.0) 2 ( 1.0) 2 (03) - -
TPIA 1.0 24 59 22,12 100 0 3 0 0 0 O 3 0 3(C 30) 3 ( 30) 2 ( 05)
100 0 1L 0 6 0 ¢ 1 0 1 ( 1.0) 1 ( 1.0) 0 (00
200 0 4 0 0 0 0 4 0 4 (20) 4 ( 20) 2 (03)
TPIA 2.0 24 26 Tox, Tox not observed due to extreme cytotoxicity
MMC 0.05 pg/ml. 24 —_— e 100 4 29 46 2 1 O 32 0 55 (550) 54 ( 54.0) 0 ( 00)
100 2 24 52 0 0 O 78 0 50 (50.0) 48 ( 48.0) 0 (. 00)
200 6 53 98 2 1 O 160 0 105 ( 52.5) 102* 51.0) 0 0.0

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; POL, polyploid; MMC, mitomycin C; Tox, cytotoxic.

I) Dimethyl sulfoxide was used as solvent and added at the level of 1 val% per dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter
Counter. 3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell

was scored as having 10 aberrations, 5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural
aberrations. 6) Eight hundred cells were analyzed in each group. 7) Cochran-Armitage’s trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test. ' ‘

** Purity was 99.12 wt%, and diallylpropy! isocyanurate + monoallyldipropyl isocyanurate (0.86%), BHT (50 ppm) and water (0.02%) were contained as impurity.
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Table 4 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 1,3,5-tris (2-propenyl) isocyanuric acid (TPIA)** for 6 h with S9 mix (confirmation test)

)

Concen- S9 Timeof Concurrent? Mitotic” Number Number of structural aberrations Number of cells Number 9 7
Group tration mix exposure cell growth  index of cells 8 Others™ with aberrations of polyploid Trend test
(mg/mL) () (%) (%) analyzed gap ctb cte csb cse mul total +gap (%) -gap (%) cells (%) -gap POL
Negativel) 0 - + 6-(18) 100 — 160 0 3 0 4 0 O 1 0 3(30) 3 ( 30) 1 (03)
100 0 1 0 0 0 O 1 8 1 ( 1.0) 1 ( 10) 1 (03)
: 200 0 4 0 4 0 8 0 4 ( 20) 4 ( 20) 2 (03)
TPIA 0.50 + 6-(18) 99 — not observed
TPIA 1.0 -+ 6-(18) 90 — not observed
TPIA 1.5 +  6-(18) 74 - 100 0 2 3 6 0 O 11 0 4 ( 40) 4 ( 40) 1 (03)
100 0 1 0 0 0 O 1 0 1 ( 1.0) 1 ( 10) 1 (03)
200 0 3 3 6 0 O 12 0 5 (25) 5 (25) 2 (03) .
TPIA 2.0 +  6-(18) 43 — 100 1 0 0 ¢ 0 O 1 0 1(10) 0 ¢( 00) 2 (05)
100 0 3 6 0 0 0 3 0 3 (30) 3 (30) 1 (03)
200 1 3 0 0 0 0 4 0 4 ((20) 3 ( 15) 3 (04) - -
TPIA 2.5 +  6-(18) 34 58,70 100 0 I 2 0 O O 3 0 I ( 1.0) 1 (¢ 1L0) 1 (03)
100 0 0 0 0 0 O 0 0 0 (00) 0 (C00) 1 (03)
200 0 1 2 0 0 O 3 0 1 (05) 1 (05) 2 (03)
CP 10 ug/ml. +  6-(18) — — 100 2 7210 1 0 31 0 25 (250 ) 23 (230) 1 (03)
100 1 14 19 1T 0 0 35 0 31 (31.0) 30 (300) 1 (03)
200 3 21 40 1 1 O 66 0 56 (28.0 ) S53*265) 2 (03)

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; POL, polyploid; CP, cyclophosphamide,

1) Dimethyl sulfoxide was used as solvent and added at the level of 1 vol% per dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter
Counler. 3) Metaphase frequency was calculated by counting 500 cells in each dish.  4) When the number of aberrations in a cell was more than 9, the cell

was scored as having 10 aberrations. 5) Others, such as attennation and prematurc chromosome condensation, were excluded from the number of structural
aberrations. 6) Bight hundred cells were analyzed in each group. 7) Cochran-Armitage's trend test was done al p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

** Purity was 99.12 wt%, and diallylpropyl isocyanurate + monoallyldipropyl isocyanurate (0.86%), BHT (50 ppm) and water (0.02%) were contained as impurity.
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Fig.1 Growth inhibition of CHL/IU cells treated with 1,3,5-tris
(2-propenyl)isocyanuric acid

pb: Precipitation was observed at the beginning of the treatment by the naked eye.
pbe: Precipitation was observed at the beginning and the end of the treatment by the naked eye.
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