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Table2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2,4,6-trimethyl-1,3,5-trioxane (PAA) for 6 h with S9 mix

Congen- 2 Time of Concurrent” Mitotic®  Number . Number of cells with Number ”
Number of structural aberrations ;
Group tration exposure cell growth  index  ofcells ers aberrations of polyploid Trend test ¥
(mg/mL) b (%) (%)  analyzed gap ctb cte csb cse mul” total +gap (%) -gap (%) cells (%) -gap POL
Negative? 0 6-(18) 100 NA 10 0 1 1 0 0 0 2 0 2 (20) 2(20) 1 (03)
100 o 1 2 0 0 0 3 Y 3(308) 3(30) 1 (03)
_ 200 0 2 3 0 0 0 5 0 5 (25) 5(25) 2 (03)
PAA 0.16 6-(18) 99 NA not observed
PAA 0.33 6-(18) 97 NA 106 0 1 0 0 0 0 1 1 1(10) 1(10) 1L (03)
100 0 4 1 0 0 0 5 0 5 (50) 5¢50) 0 (00)
200 0 5 1 0 0 0 6 1 6 ( 30) 6( 3.0) 1 (01)
PAA 0.65 6-(18) 94 NA 100 1 20 0 0 O 3 2 3(30) 2¢ 20) 0 ¢ 00)
100 0 1 1 0 1 ¢ 3 0 3 (30) 3 (30) 0(00)
200 I 3 1 0 1 ¢ 6 2 6 ((30) 5(25) 0 (00) NA NA
PAA 13 6-(18) 90 92,70 100 2 3 2 0 0 0 7 1 7( 70) 5(50) 1 (03) :
00 0 2 2 1 0 0 5 0 4 40) 4( 40) 2 (05)
200 2 5 4 1 0 0 12 I 11 (55) 9( 45) 3 (04)
CP 10 pg/mL 6-(18) NA NA 100 2 2552 0 1 0 80 1 48 (480) 46 (460) O ( 00 )
100 5 215 0 1 0 77 0 48 (48.0) 45 (450) 1 ( 03 )
200 7 46102 0 2 0 157 1 96 (48.0) 91*%(455) 1 ( 0.1 )

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (diceatric and ring);
mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; CP, cyclophosphamide;
NA, not analyzed.
1) Water for injection JP was used as a solvent and added at the level of 10 vol% per dish. 2) The concentration of PAA was adjusted for the pusity (88.5%). 3) Cell confluency,

representing cytotoxicity, was measured with a Monocellater™, 4) Metaphase frequency was calculated by counting 500 cells in each dish, 5) When the numbet of aberrations

in a cell was more than 9, the cell was scored as having 10 aberrations. 6) Others, such as attenuation and premature chromosome condensation, were excluded from the number
structural aberrations. 7) Eight hundred cells were analyzed in each group. 8) Cochran-Ammnitage'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.
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Table3  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with 2,4,6-trimethyl-1,3,5-trioxane (PAA) for 24 h without $9 mix

Concen-?  Timeof Concurrent® Mitotic? Number ral abercati Number of cells with Number "
Grou tration exposure cell growth  index of cells Number of structural aberrations Others® aberrations of polyploid Trend test ¥
p P cell g polypio en
(mg/mL) ) C (%) (%)  analyzed gap ctb cte csb csemul® total +gap (%) -gap (%) cells (%) -gap POL
Negative ? 0 24 100 NA 0 0 0 0 0 0 0 0O 0 0( 00) 0( 00) 4 (10)
100 0 2 0 ¢ 0 ¢ 2 0 2 (20) 2 (20) 1 (03)
. 200 0 2 0 ¢ 0 O 2 0 2 (10) 2 10) 5 (06)
PAA 0.081 24 100 NA not observed
PAA 0.16 24 95 NA: not observed
PAA 0.33 24 86 NA 100 o 0 0 0 0 O 0 0 0(00) 0 (C00) 2 (05)
100 0 0 1 0 0 0 1 2 I (10) 1 (C10)y 1 (03)
200 06 0 1 06 0 0 1 2 1 (05) 1(05) 3 (04)
PAA 0.65 24 76 NA 100 1 1.1 1 ¢ 0 4 0 4 ( 40) 3 ( 30) 2 (05)
100 2 4 2 0 0 0 8 0 7(70) 6 ( 60) 0 (00)
200 3 5 3 1 0 0 12 0 I1 ( 55) 9 ( 45) 2 ( 03 ) + NA
PAA 13 24 57 52,18 00 3 235 1 1 0 87 2 51 (51.0) 51 (510) 3 ( 08 )
- 100 4 45 69 1 0 0 119 2 64 (640) 62 (620) 0 ( 00 )
200 7 68 128 2 1 0 206 4 115 (575) 113*%(565) 3 ( 04 )
MMC 0.05 pg/mL 24 NA NA 100 9 29 60 0 0 O 98 0 59 (590) 53 (53.0) 1 (.03 )
100 2 21 60 0 0 0 83 0 58 (58.0) 57 (57.0) 0 ( 0.0 )
200 11 50120 0 0 0O 181 0 117 (585) 110%(550) 1 ( 0.1 )

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; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; MMC, mitomycin C;

- NA, not analyzed.

1) Water for injection JP was used as a solvent and added at the level of 10 vol% per dish. 2) The concentration of PAA was adjusted for the purity (88.5%). 3) Cell confluency,
representing cytotoxicity, was measured with a Monocellater™, ‘4) Melaphase frequency was calculated by counting 500 cells in each dish, 5) When the number of aberrations
in a cell was more than 9, the cell was scored as having 10 aberrations. 6) Others, such as attenuation and premature chromosome condensation, were excluded from the number of

structural aberrations. 7) Eight hundred cells were analyzed in each group. 8) Cochran-Armitage's trend test was done at p<0.01 (one-side).
*, Significantly different from the negativé control at p<0.01 {one-side) by Fisher's exact probability test.
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4. E#

Sprague-Dawley 5% SPF 5 » b [Crl:CD(SD)] #HWT, NI T7E T LTE FOK
BERSCID2EELECICEOREEZREF L, BREEIT 0 (=—00  5RE) |
100, 300 TN 1000 mg/kg/day & L, 28 BEIXERFIR OIS Lz, 1 BHOBMEIIS
MR K U 1000 mg/kg 3 5-BF CTHERES 12 T, 100 & TF 300 mg/kg ¥ 58 THERES 6 L &
L7z, 2?55, WREEKT 1000 mg/kg R EHDOMERES 6 HIIOVWTIE, 28 A&
%2 BRIKRE ¥,

BERCEGEHMZE L TREEB®WIZS ST, — RIS B2 — R E OBE,
‘'S, FAE, BEE, RRE. MBEFRVOLBIFERETIX, BRUWERSOPEIX
BN T,

R TIE. 1000 mg/kg REFOME TEHEBBEMEBEOSHENRD Oz, Z0OE
BIFREIC XV ELR L, BIEERRD b,

BEEDhE TiX. 1000 mg/kg =580 MR CRIER % 20 2 LS KR OYAIE B 1A%

SEDOEFOEIIEMEBIRD iz, TOEMBITRIEIZ L VEE L, BEEERED
bz,

REFRE T, FIRICE VT 1000 mg/kg HREFHOMTHNERDOBEN A L,
FEREZEAOIZ b 300 mg/kg 5B OBE R O 1000 mg/kg & -5-FF O MERE T/NE F .0 D FFAR
FfE A, 300 mg/kg LA EORETPARENC BT 3 AL D ZERL OB BTRD b,
£/, BIZBWT 1000 mg/kg REFHOMEME THEABRORERBD bz, THHDE
{BITRZEIZ L D R H D VIR A b L. Iﬁlﬁﬁﬁmmu&)?)hto

UEDHERNL, XTI T7EMNTATE FORBREETICR T 5 ERERIT, BT
100 mg/kg/day. M T 300 mg/kg/day & HEE Sz, B, BREHEPRICRDLNZE

Bz 2N T, WTFNHEREICLDVEED S WITRFE L, FED B VIXEEER AR
Lz,

10
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7. HER#ER

7.1 —fRikEE

FAE % Table 1-1~1-3 &2 UY Appendix 1~10 (2R L7z,

CNThOBPICENTH, BERVEEHMEZEC CEFRIRAD LRE» o,

72 BEL—REE. MERE. BEHRUEREDE

7.2.1 G — ARk e
FXA& % Table 2-1~2-18 J2 O} Appendix 11~70 1278 L7z,
1) #®E5HIR

WTFhOBREEFICREW TS BEIIRL . BERDERSHOMRE L LBRED
MIZEBERXRD o Tz,

2) BRI

EEE 1 BOREIBWT, F— 7> 7 4 —/L RREET 1000 mg/ke 5B MHED
SNh E2 0 ESICEBEREERED b, BEHEICIIRD bR TVRNT LA
5. BRMEDEL LWL,

7.2.2 BEERE

R % Table 2-19, 2-20 & U8 Appendix 71~76 1Z7% L 7=,

1) #EFE4E

1000 mg/kg H 5RO M CEHBMBICEERSESRO b,

2) [EEZE2HE ' _
WTFNOBREBEEBIZBWTHEEIT <, 1000 mg/kg 5B OMRE & &5t REDOM
WEEBERA AN T,

7.2.3 Bh

EAE % Table 2-21, 2-22 } OY Appendix 77~82 12/~ L7z,

1) ®EHIE
EWHRMEREHOMERE BB, IR ZIIRASERELTRL, FEERADL
iR o7,

2) EEFE2HE .

1000 mg/kg HEHDOMOZRK THEERIKENIR D b h, BERE R ShoRE
HHIZEFIR /2L, BEEABICRARLRELERD LN TRV Eh b, B
LB LT,

23
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7.2.4 HREHE
FE#E % Fig. 1~4. Table 2-23, 2M&UAmm®d%%kTLL

1) ®EFE44A
1000 mg/kg 5B ORIz VT, BIE
B OETCEEREEIRD N,

'2) [EMEE2HE '
1000 mg/kg W EBEDOMERE & L REE L ITITFEICHB L., B2 D Ohiho

7’:,
“—o

BRARTE 20 20 LARE R ONRIE BR 4672 60 SR

7.3 W=
B#% % Fig.5. Table3-1. 3-2 R T* Appendix 89~94 |Z5% L7,

1) #®E5HME

R ERESFHOMEL b RE S IIERRICHEB L., AEZEIRD o
7=, .
2) [EEHIH

1000 mg/kg BEEEOMRE - b BB L IZERRICHER L, FEZIERD N1

7,

7.4 BfiE
FR%E % Fig.6. Table 4-1. 4-2 %" Appendix 95~100 {Z5R L7z,

1) #®5H#ME
BB E R SR OMERE L bR IREE L ITIERARICHERS L. AR oo

7o - .

2) [EIfEHATH

1000 mg/kg B ESREDMERE S DB L IZITRRICHB L., EEEITIRDO LN 1o

77:,-
“—o

7.5  REE (EKEED)
Fi#& % Table 5-1~5-8 & U" Appendix 101~118 {2/~ L7z,
1) #BE5FE4HE ,
1000 mg/kg & G- D1 TRAKEL
D, Fh, RERCRBER S OBEEERICE LSS LhENT
b & Hilr L7,

2) EEFE2HE
XEREER Y 1000 mg/kg BEFHOWTNOBYTHEMNEE RVCRILEICEFIT

2. RE, BAERVOREBEICB VTS 1000mgkg REH L TBELOMICER
EZRXH N ho Tz,

ﬁ%ﬁﬁfﬂmtht#\;<%rﬁWMT%
Enb, BREDE

24
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76 IEFERE

FXH& % Table 6-1~6-4 & O Appendix 119~130 {Z7R L7z,
1) HEHIRKETR

WTNDOREEBICOWT S, BERDEREGEHOMR L bHRBELOMICEEZE
XEED b ho Tz,
2) EEHRIKTE

1000 mg/kg HEFEDOME T, FRMIKEDOBFEREMENRD bV, BEHMKTH
WWHBD LN TN Enb, BRECELEHE L,

7.7  MEEERE

F#& % Table 7-1~7-4 Appendix 131~142 1258 L7z,
1) BEHRMKTRE

1000 mg/kg IR GREDHE T, ALPIEHEOFEREENR O b/, BEHERER TS
BETIERL, £, TKRERELTHDII D, BREDOEL L KB L,
2) @?ﬁ%ﬁﬁﬁ%?ﬂ#

WTNOREHEBIZOWTS, 1000 mg/kg H S EHOMRE - bXREL OBICEEZE
RO ool

7.8 BREEE
F{#5 % Table 8-1~8-8 Jx O} Appendix 143~166 \Z7= L7z,
1) HEHH® TR

FF ik : HNEREOTEREMEN 1000 mg/ke %58 DMl 58
- OB,
UTICRTETRICOVWTIRZ OHBRID &, BREEOE & T L,
PR . : MR EROFE R HIEN 300 mg/kg BREFHEDHITED
BT,

2) EEHRERTER
PUTFRTRRZOWTIZZE OHBRRR» O, BREDE/L L HET L7z,
ey : M R ORI ER OB B2 EMED 1000 me/kg RE#H
DHEITFRD BTz,

7.9 EIRHFR
A& % Table 9-1. 9-2 & U Appendix 167~238 IZ/R L7z,
1) HEHRIKTE
UTIZARTETRICOWTI i%@ﬁjfﬁwﬁ& EDD, WTFNLLBREEDOELEHET L
770
= ik : MaNOE A 300 mg/kg ?&—@Ei@lﬂzﬁ B, 5 A 1000
mg/kg BEEORE 1 HIIZFRD iz,

25
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L

fii

FE
2) [EMEFRIRKT R

REAR R 300 R OF 1000 mg/kg BEBEORES 1 5125
Wb,
D 5 225 100 mg/kg B EFED 1 FHZFRD bz,

WTNOBMIZE N THEIBETRICEFIIRBD N2 o T,

7.10 REHEBFERE

i #& % Table 10-1~10-4 & " Appendix 167~238 {Z7R L7,

1) BEHARRKTE

TRV EREIZL D LEZODNIENBIFRECBIZRD b,

FrF i

H

LTS R R RIS OW T,

BRMED L & HWr LT,
iUk
=)

B ik

JF figk

B B\ TR EE A /NEE TR D O BT AR B AR R A8 300
mg/kg B EBEDOHE 1 5], 1000 mg/kg BEFEDHE S ) &
WE3FICH BT, Fio, B D WITERER PR
BT A R D ZE a3 REEORES B & 5 5,
100 mg/kg = 5-BEDHE 4 4] L W 3 ], 300 mg/keg 57
OFE 25 & 4451, 1000 me/kg HSBEDHE 1 5] L M 4
FICFR® b v, 300 mg/kg UL LD EFEORE TIIHE
BB LTz,

B2 BE R O ARE A 1000 mg/kg D HE 1 451 & M 2 1
B b,

Z O HBFRI S 5 WVILR B ZAER 5 VTR

BRI O RPREORE 1 IR bz,

B R IE O MAIETE S xR O 1 FlLICRD O
72
%ﬁ&ﬂ&immmﬁ%ﬁmﬁlmkwmmwg&ﬁ
BEORE2HINCRD DV, BMREERME S REE
DOFE1H], 1000 mg/kg B EFFOHE 2§ L i 1 FlICFERD
b, E72, FIRRIZBWTHRMEN A 57 300 mg/kg
BEHOM 1 FITHLRELBEARMEIBD bNLE,
LT, FIRITBNTD I AR H LI 1000 mg/kg
B EBEDORE 1 FITITBMRRME D 5 RBFED b,
B 2 VITRE AU NA S RED KT RREE O IE 1 41 & it
441, 100 mg/kg B ESEEDOHE 1 4] & M 4 B, 300 mg/kg
BEBEOME 461, 1000 mg/kg = 5-FEORE 2 51 & 1 4 41
Rd T,
BRI D EFEN 1000 mg/kg B S BEOHE 1 I
wHbNz, iz, FIBRICBOTHEREERA LN

26
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TEE
BT SZ R

FE

2) [EEHARIKT R

LTIz R348 BT OW T L.

BEMEDOE(L L HBT LT,
JFF ik

300 XX 1000 mg/kg B 5 OMER 1 H CIXRE2RA
HOHmMAED bhi,

B0 BASREOR 1 FICRED b,

B D D VN T 2 MVE O MR 13 e FREE O 4 41,
1000 mg/kg #EFED 2 HlIZERD T,

BRI B AN M 28 5k FRBE DR 4 51 & W 1 451, 1000 mg/kg
BREBEOHEIFICED LN,

BN A 1000 mg/kg B EFEORE 1 FIIZFED b
72,

B 7 R M AR DS 5 FREE K TN 1000 mg/kg DHER 141
12, B AR AR R D S ihs i REE R U 1000 mg/kg 5
BHOME 2RO b,

FRIZEBNTD I AL 100 mgkg BEFHD 1
FHNCEM 2D 5 AR D bz,

Z DHBEIRIL D B\ IR SRR 2 5V F b
W 72 PRI 35 1 B AP AR O Z2 B {1 4% s PR OO R 2
5] & i 3 . 1000 mg/kg W EREDKE 1 ) L 2 B

B U N A EERE A X FRBE O MERER 2 B, 1000 mg/kg
B EREORE 2 B & 15 FICRD Dz,

27
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8. #EE

Sprague-Dawley 52 SPF 7 v b [Crl:CD(SD)) 257 b7 AT K& 0 (72—
i oeHEREE) . 100, 300 & X 1000 mg/kg/day D FEEC 28 BREIRMEREIENHZE L,
ZOEMEZRITTD L LI HRERT 1000 mg/kg B 5#H1TF D% 2 BMKREIE,
AL O R DV TS L7z,

HERVEEHEZE L THREEMIIA ST, —RIREE, 372 —IRIREE, B,
hE, BEEE. RRE, MRFAVLBIEFRE T, #RYWEREOEEIIRD S
niehoi, '

HEERZE CiX. 1000 mg/kg B EBHOMHE CEMBIMHIEOCBEN A LN, HBRHER
BEDEENTEPN, ZTOEIKEIZLIVEEL, BEERRD LN,

BREB R TIL. 1000 mg/kg RSB MERE CRIEREHE 20 2 IR ORI E B f44%
60 DEDOARF OEICRENR A O, ERMEREOFESEDLN T, ThbOEiZ
AREIC X VLKL, BEESRD DI,

FEZRAE T, FIRIZ 3T 1000 mg/kg 5B O THMIEROHMESH 5,
FERRFEIZ B 300 mg/kg W EREDHE L 1000 mg/kg % 5B D MERE T/NEF L D FTHIRE
FEXR. 300 mg/kg LA LD#ETHAREIZI T BT EZE DB B35 b, HBRY
HREDOEBNBED bz, BTV T 1000 mg/kg 58 0 Mk CEE RGO IBE R A
Liv., HBRMERESEORBREDN, I D OEIIAKRIEIZ LV HEERD DV IER
L. EEERAED SN,

UEDHRNL, RRBREETIRBITIZ 77 7AT e FOERERIT, T
X 300 mg/kg PL EDF ERITRBAEBPRE CHIBROEL A LN &b, 100
mg/kg/day & #EE SN, F7, METIX 1000 mg/kg B 5 FICHRERZE T2 HBIHIE.
B3R, BEEECHE. FEERIRE CHBROEOERD LR &
b, 300mg/kg/day LT STz, 2B, REFEICHE D bh =Bz onTiE, Wi
OB BIRIEIZ I D EERD D VTR L, EESED 2 WVIXEEER RS b,

28
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Table .1-1 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Male 100 No. of animals . 6 6 [ é 6 6 [$] 6 6 8 6 6 6 4]
No abnormality 6 [ 6 6 6 6 6 [¢] 6 [ 6 6 6 6
300 No. of animals 6 6 6 5] 6 6 6 6 6 [¢] 4] 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
1000 No. of animals i2 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0 No. of animals 12 12 12 12 i2 iz 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 100 No. of animals 6 6 5] 6 5] 5] [§] 6 B 6 6 6 6 6
No abnormality 6 6 6 [ 6 6 6 6 6 6 6 6 6 6
300 No. of animals . 6 6 6 6 6 6 6 8 [ 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 8 6 [+] 6 6 6 6
1000 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1-2 A 28-~day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks

Clinical signs (Administration period)

Day of administration

Sex Dose Findings
mg/kg 15 16 17 18 19 20 21 22 23 24 25 26 27 28
0 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Male 100 No. of animals 6 6 [¢] 6 6 6 6 6 6 6 6 8 6 6
No abnormality 6 6 6 6 6 6 8 6 6 6 6 6 [ [
300 No. of animals 6 6 6 8 6 68 8 6 ] 6 6 6 6 6
No abnormality 6 6 6 6 6 6 6 6 6 6 (<] 6 6 [¢]
1000 No. of animals i2 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
0 No. of>animals 12 12 12 12 12 i2 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
Female 100 No. of animals 6 6 6 6 6 6 6 [+ 6 6 6 6 6 6
No abnormality 6 6 6 6 6 6 [ [ 6 6 6 [{] [ G
300 No. of animals 6 6 G 6 6 6 6 6 6 6 6 6 6 6
No abnormality 6 6 6 6 6 8 [{] [ 6 6 8 6 6 [
1000 No. of animals 12 12 12 12 12 12 12 12 12 12 12 12 12 12
No abnormality 12 12 12 12 12 12 12 12 12 12 12 12 12 12
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Table 1~3 A 28-day oral toxicity study of paracetaldehyde in rats with a recovery period of 2 weeks
Clinical signs (Recovery period)
Day of recovery
Sex Dose Findings
mg/kg 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Male 0 No. of animals 6 6 6 6 6 6 6 6 6 6 8 [} 6 6
No abnormality [¢] 6 6 6 6 6 6 6 [ 6 6 [ 6 6
1000 No. of animals 6 6 <] 6 6 6 6 6 6 6 [¢} 6 6 <]
No abnormality 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Female 0 No. of animals [ 6 [§] 8 S} 6 8 8 8 [ 8 6 8 [}
~No abnormality 6 [ [¢] 6 6 [ [} 8 6 6 8 [ <) 6
1000 No. of animals 6 [ 6 <] 8 6 6 6 8 6 6 6 6 6
No abnormality [ 6 6 6 6 6 6 8 6 6 6 8 6 6




