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Twenty-eight-day Repeated Dose Oral Toxicity Test of 2—Pentylanthraquinof1e in Rats
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Table 1 Urinalysis of rats treated orally with Z-pentylapthraquinon in 28-day repeated dose toxicity test

On day 23 of the administration period On day 11 of the recoveryperiod
Dose{mg/kg) 0 3.75 15 60 0 60
Male
Number of animals 10 5 5 10 5 - 3
Color Light yellow 10 4 5 7 § 5
Yellow 0 1 0 3 0 0
pH 65 1 0 0 0 0 0
70 2 1 4 4 5 3
75 I . 1 1 5 0 1
80 2 0 0 0 0 0
85 3 2 .0 1 {0 i
=90 1 1 0 0 0 0
Protein® + 0 0 g\ 0 0 0
" 4 3 2 4 3 3
+ 6 2 3 6 2 2
Ketone™ * 5 3 1 5 0 2
+ 3 1 3 3 4 2
H 1 0 0 0 [} .0
Bilizubin® + 0 ‘1 0 2 0 0
Urcbilinogen® + 5 4 -3 6 3 1
. F 5 1 2 4 2 4
Urinary sediment® '
Crystal + 9 5 5 10 5 5
Epithelial cells == 0 0 0 0 1 1
Female
Number of animals . 10 5 5 10 5 5
Coler Light yellow U 5 5 8 5 5
Yellow 0 0 0 2 ¢ - v
pH . 55 1 1 0 0 a 0
6.0 0 0 0 2 0 0
6.5 1 1~ 1 2 1 0
70 4 2 1 1 0 1
75 2 1 1 4 2 3
8.0 1 0 1 0 1 1
85 1 0 1 0 1 ¢
=90 0 i} 0 1 a 0
Protein® + 0 1 2 0 0 1
+ 53 2 1 5 0 I
+ 0 1 2 3 0 0
Ketone? * 3 3 3 4 4] 0
_Bilirubin® + 0 0 0. 3 0 0
Urchilinogen! + 5 2 2 5 5 3
: + 5 3 3 5 0 2
Urinary sediment®
Crystal + 3 4 4 9 3 5
a)ttrace, +:30 mg/dL, 4100 mg/dL.
b)+Itrace, +:slight, #:mederate.
¢)+:0.1 EU/AL, +: LO EU/4L.
d)+:afew
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Table 2 Hematological examination of rats treated orally wit

h 2-pentylanthraquinon in 28-day repeated dose toxicity

test .
End of the administration period End of the recovery period
~ Dose(mg/kg) 0 375 15 60 0 i3]
Male
Number of animals 5 5 5 5 5 5
RBC{X10/pL) 72843 - 744 40 710 + 33 691+33 806::12 - 765 £ 31+
Hemoglobin (g/dL) 14707 15.1+0.7 U105 14104 153403 146+ 05
Hematoerit (%) 4022 451419 422+16 422£13 453209 437420
MCV(L) L803£15 . B06£15 595421 61011 56205 57.1+24
MCH(pg) 202405 204404 19908 205£05 18903 190 =08
MCHC{g/dL) 334402 33.7+04 334£03 33.6 £ 0.3 3354:06 33303
Reticulocyie (%) 1804 25407 23+ 0.6 2508 28406 334132
 Platetet{ X 104/L) 107114 109.5%81 1142494 1173483 1208+£103 1053+ 16.0
PT{(sec} 179437 20343 2725 25,1 £ 3.6% 234 +11L6 228460
APTT{sec) 232426 251 +24 254420 263124 248439 251+14
WBC(X100/uL) 8424186 860156 - 902220 829+ 310 1188+ 185 124.9+31.1
Differential leukocyte counts{%)
Neutrophil * 16+5 1244 gx2* 15+3 93 1145
Eosinophil 144 110 1+0 140 140 1£0
Basophil 60 Q%0 0+0 04 040 0+0
Monacyte 4+3 4+1 2+0 3&2 . 442 4+2
Lymphocyte 844 844 #8o% 814 86 +4 8445
Female
Number of apimals 5 5 4 5 5 .5
RBC(X10YxL) 71021 700 42 709 <k 18 694 + 56 745 £ 14 71626
Hemoglobin (g/d1.) 142+03 14.2-£06 14303 14.1::08 144 104 13.9+06
Hematocrit (%) 421+10 41.9:+22 426110 420+23 - 428410 411423 .
MCV({L) 59216 59.0:£20 60.0£05 60.6 =20 57.5:£07 575124
MCH (pg) 200+05 20209 20,1 0.1 203 +07 19304 194 0.7
MCHC{g/dL) 337101 33.8::038 335102 33502 33604 330+ 04
Reticulocyte (%)  15+05 1410 1204 14202 1404 19405
Platelet{ X 10*/xL) 1118 +9.2 1144 £ 10,1 113.3£89 106.6 +12.7 1076 £ 100 1123£83
PT{sec) 126404 127416 123:05 - 132:+10 123+04 123£05
APTT(sec) 212425 2134238 211+06 241+138 10710 192412
WBC(X100/aL) 5991279 612496 609212 640111 68.6413.7 70.8:£125
Diflerential leukocyte counts (%) ‘
" Neutrophil 11+6 18:£12 24410 943 10£5 L1044
Eosinophil 1£0 - 1%0 2+1 L0 10 140
Basophil 00 00 00 0£0 0+0 00
Monocyte 3x1 3%1 6:2* 21 4%2 3+1
Lymphocyte . 856 77414 6210 88+3 LT B5x6

Values represent mean % S.D.
*p<0.05, ¥*p<0.01
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Table3 Blood chemical examination of rats treated orally with 2—penty1a1ithraquinon in 28-day repeated dose toxicity

test
. End of the administration peried End of the recovery period
. _ Dose (mg/kg) 0 75 15 60, o 80
Male
Number of animals 5 5 5 5 5 5
Total protein (g/dL.} 5501 5502  53::0.2% 53+0.1 58+01 5.6+ 04
Albumin (g/dL) 36401 37403 36202 35%01 37402 35+02
A/G L90+0.19 200034 2.15+0.26 1.94 £0.25 1.74::0.22 167 £015
BUN{mg/dL) 163 42 13%2 152 16+1 1742
Creatinine (mg/dL) 0601 06201 0600 07400 07401 0.7 4401
Glucose (mg/dL) 150+ 14 162+9 149+6 1615 160 £ 16 16320
Total chalesterol(myg/dL) 4510 46+5 40:£10 44310 5249 46+3
" Triglyceride {mg/dL) 238 2812 2512 1746 20+6 32+15
Total bilirubin (mg/dL) 0025001 002 £ 0.00 002000  0.02:001 005002 0.05+001
Inorganic phosphorus {mg/dL) 7005 6.0:£03 72405 7.1+£09 71205 74407
Cafmg/dL) 9402 95103 9201 93403 9.1+03 9.0+02
Na(mEq/L) 142907 1419408 142407 1423+1.1 143.1:: 1.0 1423408
K{mEq/L) 387+£0.18 388033 1824017 3.90 £033 4021028 405020
Cl{mEq/L} 1059+ 0.8 1054:£1.7 1063+ 0.8 1052 £09 105.7 £ 1.0 1046£12
ALP(U/L) 354 £68 286+ 62 413+21 268 + 45* 245438 250+ 43
ALT(U/L) . 4t6 27 +8 23+3 2443 26£6 25+6
(AST(U/L) 567 80x15 596 565 62+8 5849
y-GTP(U/L) 1£1 1%1 1+1 1+1 21 10
Female
Number of animals , 5 5 4 5 5 5
Tatal protein (g/dL) 5803 55103 59402 58402 6002 6.0£03
Abumin{g/dL) 39+02 38402 37403 39+02 4.1£04 39402
A/G 215031 214030 175032 203:£0.25 2,13 £ 040 101 %017
BUN(mg/dL) 213 1943 202 192 2143 19x1
Greatinine (mg/dL) 0701 0700 0701 0.7£0.1 0703 07400
Glucose{mg/dL) 130158 136+ 23 132424 129 50 16313 142 4 12+
Total cholesterol (mg/dL) 52414 46x9 5614 53:X%9 6913 6048
Triglyceride (mg/dL} 19414 11435 2+16 1244 . 31::18 21+6
Total bilirubin(mg/dL) 0.05 £ 0.02 0.05 £ 0,02 0.04 £ 0.01 0.04 £ 001 006002 - 007001
Inorganic phosphorus (mg/dL) 53+056 6504 65038 6805 54+09 8.1::07
Calmp/dL) 92+05 9303 96402 9502 91+03 93+02
Na(mEq/L) 141008 1417414 1406 + 1.3 1412409 1422 % 1.2 14L7+£03
R{mFa/L) 376+£035 ° 374 £032 361£022 3.7 4026 363028 4102038
Cl{mEqg/L) 1071412 107.9+1.7 1064-£ 11 W7L£12 1070£12 106.7 409
ALP(U/L} 2224 59 207 & 54 207217 185144 121+19 141+ 19
ALT(U/L) 2142 21 x4 23:-2 25 15:£3 1542
AST{U/L) 6016 - 5847 56:£5 555 5613 5347
¥-GTP{U/L) 11 1+1 1x1 1+1 21 2+1
Values represent mean + S.D. '
*p<0.05.
301

96



o8 A EER S EEAE

Table4d Qrgan weights of rats treated orally with Z—pentylanthraquinon in 28-day repeated dose toxicity test

End of the administration period End of the recovery period
Dose(me/ky) Q 375 15 _ 60 . -0 50
Male
MNumber of animals 5 5 .5 5 5 5
Body weight (g) 34034304 3463187 3281 +13.7 3506 +21.1 3914 £ 225 3814+ 185
Absolute organ weights (mg) .
Brain 1869.7+ 18,0 1955.8 £28.3 194754+ 1564 19154 +86.7 19298 £ 97.7 19204 +59.4
Thymus 505.1 £ 108.3 5130+ 1257 51944658 536.0+ 1085 3688835 4165+ [19.5 -
Heart 11704 41170 12020+1311 11385:+% ]51.1 11453 £ 12211 12312+1190 1273.8+954
Liver 117250 13756 12016.7 £ 683.5 11025.2£515.8 1368?.2 3 1168.5* 12134.8 £ 10834 12209.8 +890.4
Kidneys 26183+ 2856 281084+ 3860 2668.0+1132 28399+1575 20214+ 648 30536+ 1811
Spleen 7214+ 81.1 750.8+97.3 763.1 £ 1206 881.8 +210.3 74413558 8353 +73.0
‘Thyroid gland 13326 l 189+53 18009 178£19 151+ 35 185+28
Adrenal glands 521480 555+ 8.6 461 7.7 508+72 54444 559 t.5,3
Testes 2030542681 3194.0::4249 29201k 2503 305411618 2080841687 318512502
Epididymidas 738.0+623 737N 881 7123+ 379 72781543 B61.3+36.1 8919 £ 24.9%*
Relative organ weights{mg/z) .
Brain 55300500 5660+ 0303 5.947 £0.576 5481 +=0.453 4,934 +0.186 4.914 = (0.241
Thymus 1490 +0345 1483 £0363 1.582 = 0,170 1.539 1 0.359 0.951 £0252 1.055+=0.265
Heart - 3.438 £ 0.089 3468 +0289 347140438 3267027 3.149+ 0311 3.253£0.162
Liver ) 3458 +2562 S4751+2184 33611+ 1148 38993 1.09%** 309%9+218¢ 3ILITL=1100
Kidnays 7600+0559 80030684 S.13710333 81130446 7479 £0.382 7.921 =+ 0.658
Spleen 2.122 +0.164 2188+ 0184 23380453 2516 +0.577 1.910 = 0.231 2.141 £0.244
Thyroid gland 00390006 0055+0.016  0.0550.002% (0.051+0.005 0.039 £0.011 0.047 +0.006
Adrenal glands 0.154 £ 0.026 01610030 014120025 (.144 £0015 0.139 £ 0.015 0.144 +0.020
Testes 86560617 91990759 8910+0803 8.736+£0.680 7678 +0.872 8.192 £ 0,750
Epididymides 2173 £0,146 2_.123 +0.157 2177+£0.187  2.080 0.163 2462+ 0,168 2282 +0.100
Female
Number of ariimals 5 5 5 5 ‘ 5 5
) Body weight 2054 £ 19.4 2M.9+22.2 2274303 2119+ 154 25212305 2'50.3 +21.8
Absolute organ weights (mg) . .
Brain 17592 +78.4 17708:£574  18152%100.7 17455 £43.7 . 18290=+58.1 1842.0::57.8
Thymus -~ 4411 + 38.2 4120+ 1014 428.5+818 5365+ 718 4375647 4578 £ 173.9
Heart - 756.8 =864 736.8+90.6 82001505  7478+54.1 8384 :£1002 - 859.01 668
Liver 7111 £ 8502 66959 10354 8097.3% 14389 75457 +8565 80038+ 14334 8020.0+ 9446
Kidneys 1683.7 £ 744 1706.8 2164 1900.3£195.8 17756 £99.0 18673+ 1392 2054.5 + 250.4
Spleen 4533+ 499 5245+ 815 50051446 4853 £613 5239+ 1514 590.3 447
Thyreid gland 133+34 15205 138::36 146+33 16.1£20 162135
Adrenal glands 66.8 £ 10.0 612470 6!_3.7 =106 - 575 +T7.2 69.5£13.2 69177
Ovaries 810+83 84476 795+102 808+ ’t".? 823168 95.9: 182
Relative organ weights {mg/g)
Brain 86110678 871810947 8.062+0.790 8.275 + (3651 7328 £ 0.783 7.388 £ 0460
Thymus 21610240 201940465 1.883 + 0.244 25420379 . L7481 0.259 1.810 £+ (.591
Heart 36830109 3598:£0.245 3650 +0463 3533+%0.163 3336 £0.354 3.446 +0.336
Liver 32652 £2721 R2ETSA2218 36567+4354 355501867 SIGIR+ 2856 3207612714
Kidneys 824040627 83250406 8393+(0503 8418:x0.705 7.474 £ 0.881 8.204 £0.702
Spleen 2217 £0.266 2562+0317 217040352 2.286 £ 0.167 2.067 £0.464 2.363 £ 0.135
Thyroid gland 0.065 £ 0.020 0075+ 0008 0.062£0018  0.069:£ 0015 0.064+0.005 0.064 £ 0.012
Adrenal glands 0.328 1 0,066 03000029 03090048 02720030 0.276 + 0.041 0.27"7 £0030
Quaries ‘ 0.397 = 0.056 04170070  0.354 +0.060 0425+ 0.034 0.324 £ 0028 0.381 £0.051

Values represent mean == S,
*p<0.03, ¥ p<0.01
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Table 5 Histopathologica! findings of rats treated orally with 2-pentylanthraquinon in 28-day repeated dose toxicity

test
Sex Maie . ", . Female
End of the End of the End of the End of the
. administration period  recovery period administration peried  recovery period
Dose(mg/kg) 0 37 15 60. 0 60 0 37 15 &0 0 60
(Liver) ' Bl [B1 B [ B & i1 [l BB} B 5 B
Hypertrophy, hepatocyie, centrilobular . + 0 ¢ .0 4 0 1} 0 ¢ 0 0 0 0
Total O 0 0 4* ¢] 1] 0 0 0 [ 1] 0
Single cell necrosis ot ¢ ¥ ¢ 1 0 0o 0 6 0 0 0 0
Total @ Q 1 Q g ¢} ] 0 Q Q Q
Fatty change, periportal £ 3 1 2 1 2 2 3§ 32 -2 2 3 1
+ 1 0 0 0 Q 3 1 0
Totat 3 2 1 2 2 3 5 4 2 1
{Kidney) ‘ Bl fof @ [8 [0 0 Bl [ [0 & [ [
Basaphilic tubule ’ * z 5 2 ’ 1 3
Total 2 ) 2 1 3
Hyaline droplet * 5 3 0 0
+ 0 1 0 0
Total 5 4 0 1]
Cetlular infiltration, lymphocyte i 1 1 2
Total 1 2
(Spleen} . ‘ ' (57 (@ [0 B [© [ 8 {0 [0 6 m fol
Hematopoiesis, extramedullary + 1 ' 0 5 : 5 ‘
+ 3 4 0 0
H# i -1 0 .0
Total & 5 5 5
(Heart) . 51 [0 [ [ [ [0 {5 {63 [ [ [0 [0
Myocardial degeneration/fibrosis + 1 ] 0 o -
Tolal I : 0 0 0
(Prostate) (51 [ [ [5] [0 [t
Celtular infiltration, lvmphocyte - 1 0
) ) + 0 1
Tatal 1 1

[ ] number of animals examined .
Grade of histopathological findings; #:very slight, + slight, +moderate, total:total of positive grade.
*p<0.05(Fisher exact test}. :
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Reverse Mutation Test of 2-Pentylanthraquinone in Bacteria ’

BH

2RIFNT ¥R TR VDB THEE VAR
LCEARLERL . .

BERE LT, Salmonella typhimuriuym TA100,
TA1535, TA08, TA1537 1% L UfEscherichia coli WP2
wrAP O SEHER VL. BEREREIC VT, B
T TFAOREHCBWTHETFHERZD bl
=, B, TALSITD SO mixiBnsfticBwT, 1508

- L TB00 pp/plate AR TEFBER IO = —EOMINNE
MRS bR L, FEERIZTAISST 0 SY mixik
INEAFTiE78.1~5000 pg/plate, TAIS37D S mixiEiE
Ieft s L CENBALOBREE T 313~ 5000 xg/plate
D TEm L.

TOER, TAISI7TOS50 mixiEhfficBnT, Bt
HRED2EL L 4 TR EE a0 o —EOEm»E
HHMN, ETOHEME, FHRED L CHASEFENS
.

" BEOBESLIAYFLT YIRS ], Huk

CHABRIIBYTERRER 5T 0 (B LHEL
A : . ‘

ik
1. HEWE

ZRUFNT VP TE IV, REEEILEECSS.
Ry /-#BpHIE, vy FES01-13001-50, #

JE:98.60 %, ShEIhFER(ER)THY, ILALED
HHS s N, ERHEGERET CERL, BRLE,

Aoy hOBEBRBEIZONWT, EBHEBRPEECHIL I
& AT B B R I BV TR s Rk,

2R FNVTF rrTFIVIE, VAFALANFEFLER
{DMSO, T» M5 PKI4820, FIGHiZET )1, &
EERBLIVBERLIESHBEORBEL AR LE
#, MEFETHRECRECHERL TELMHBRCH
7z. PSRRI, RBE, BEHEBILIUERAEREDLREIo
A

2. [BiEEEnE ,

B BEdBmEs L UFERERL TOLBY) TS
B,

SHEHCACEERBYRE, SHERTEen

HERT—IARLATVEYHBIVHEE L, €he

ftTable PR L 7=,
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227y W)= r 27
FZYMTIF (AF2, FSERZETE)
TIUEF U S A (SA, HIFHEET %)
O-FE/TIYVY (9AA, Sigma Chem.)
FTI/Tr Ik (2AA, FIRAEETE)
AF2, 9AAB L T2AAZDMSOZ, SAIXEREMA
ARICHEBLALO®-20C CHEHEREL, Boig, #P
v AR A

3. BEH

BERIT4L, Salmonella typhimurium TA100, TA1535,
TA98, TA1537 8 X Uf Escherichia coli WP2 uvrA% v
7=, :

5. tvphimurinm O AHERZ I997TESF 7RIS, E. colf
WP2 rvrABRIZ 190744 A0 HFNA T 7 v A F
%Y —ORBREREBIS LSS NI,

BEBII-0CTHSERELSDDTAY, £FHED
FERETESFRTIEOFEERC, 7 /BERE,
UVEREE, BER(rfa), 7¥EY) vRERT
PKMI0L (79 & 3 F)OE S & It IE L B ig
DEFEEATD Z—Fi oW THAN, BHENEEsRT
WHI L EETIL-. L

HREBUCELT, =a— YT k702 No. 2(Oxoid)
EANLERRBRE CREL-EE 2 —SREEL,
ITCTIOMRAERIRE S BELbOEBEEREL
AR

FHRIFEFNC L D 660 nmOBHREFHE L, BEH
WO % B L7z,

4. ¥EHE LU SO mix DR

1) SRIEH

B, EREETENORD LD - AEREHBE
Hwre, &8, EBlLld-108RETROLENT
BB, ‘ o

BBE~ & 3 o b LY 02g
& T B —aRn 2g
U rBKREZ A Y T A ‘ 10g
) VEE—TVEZT A l82g
iR (ol R A 0.66g
Fha—R g
REER(EAER) 15g

T mmOY v — L 18H7- 1 30 mL & LCEHS -
LDTHB.
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2) by FFH—
TEREOKEEQ B IR T (C) FEEII0:1
OHETREL.

(A} »v% b7 F— (Difco) 0.6 w/v¥%
HkFrUT A 05 w/v%
(B) Salmonella typhimurium B
L-eAFV 0.5 mmol/L
D-¥FFv 0.5 mmol/L
(C) Escherichia colifd
| 0 ) g N S 0.5 mmol/L
-3} S9mix
%mmhﬂ%tb@ﬁ&ﬁ?ﬁ@&%bf%%
S59* 0.1 mL
L (e I 8 gemol
E=t | e R R 33 pmol
Fha—-R-6-1) VB 5 pmoal
NADH - 4 grmol
NADPH 4 pmol

F P A-Y CEREET(pH 74y 100 pmol
* .7 Sprague-Dawley REES » bE 7 /N0
Y& — 1 (PB)B X U567 5Ky (BRY DA
STHESELTHERLESI Fya—v )2 Hni.

5. BERFA®E

Fldvda—arENILY, S0 mixdEENE

#5 X 1°89 mix S G CREEE T o 7.
JIEBRERID, BREERAEE.L ml, SO mixiEiR

7301 mol/LF Y o A-Y CEEERTE W (pH

74)05 mL, S9 mix#HMAMTHSY mix 0.5 mL, BR5E
0.1 mL2EEL, 3STCTANFBT L4 ¥ Fan—

Yav Lo, HECKERLEFy 77 H =2 ml

TR TRAL, SEERTHELCRLCED . Fi,
HRHEFARNEOAD ) CERER, IAERECRYE
HMEHEHET AW Eh-ERBEMES & Gl
L7 BERERRICBWTE, AERNCEE L b
BB L UBENEOBEREE L.
EREITC CABRET, BELAERERIn——
HEraou=-FF54¥—F-EERICE > TEEL
fo. BERWMEICEETIRBROTER, WRICE YIESZ
Lz F-£FHE0OFECNTE, ARSI WiTE
EHEHET CERROOHECOREI SHI LA, Av
FERRAREERRCEV T, S L UBHER
 THEHINTo, ERECoWTEIRToLELE. £
ERBRCBWTHE, THEBLUESHARII- &3>
TH, THENOFEYEEEEREET RO BES
J VBN RBROERER - —H0FHEEL, AT
N G S L UHENEEE LA
| BERERRE1E, ARBRA—BRIIowT2E
EiL, SROBFEEERILL.

6. FlExie
ByeisBOoBEEED YL, IBUEOHREEDS

100

CEBWTLETEERED LR o

i RIS MEDS B v SO mixiEMEEC B VT, KR
PR EETAEN LB A EREROu—HoOF
A, BESTIEEO 2N BN, FoEMmcE
BRI THEREEFED b R-EED, SSERY
HRERBRICBWTEERERZAT A0 (B EH
FETBIEE L.

g

50.0~5000 pg/plate REECALZHIL LT, BE
BERBEREELLE. TORE, BvivThoks®
T, WRY
BicHRT L, SO mixdEifins X URmad &
H iz 150 pg/plate ML HETRD O, &l
TA1537 D S9 mix WMAEHF T BT, 1608 X U500
re/phte DHECHERER 0 —*—ﬁ@i%éﬂﬂﬁﬁi)f%&b
¥ (FAR :
Li=dto T, m%ﬁz%f«f@&mﬁrmm
pgivlate & L, &H2T5dH 5 id 7(TAL1537 ¢ S9 mix
EMEFOIBEFZRELC2HOEREFERL
(Table 1, 2). ZO#ER, BwiWwihoBRERHCBW
THAEFHERZRDbN Lo, BREAS D=~
i&, TA1537DS9 mixiFingefF TR BEO 2L L
KL, ZOMMCIEERED X CHB RTINS 5
7z, TALS37 M SY mix EFEMEL L A OBER
CBWTH, BibBEEDENE: 258BEREaD
Z—HOEIMIED S do i,
MEDERIIESE, 2-_yFV7X 537 VI,
Ao BREBWIERES*E T (B ¥
ELi, 22-YFNT & OERLERE
422.5(F 0881, TA1537, S9 mixiEing&# o 78.1
xe/plate) T, ﬁ—%{ﬂuﬂmpﬁﬁﬁﬂa%ﬁmw
ECH20TDITH 7. :

BIRVFNT XV, R EERE

T8 Y= P UREEREER) KBV TTARBE LT

TAIS8 AW HEERISRCBELREE S TS
UFEFRTCERBLLEF A ==X - NAZY —EB0
THWAIREBERRTREBETHIBHROEREFIECATY
LY, F7, MWEWHTH A Anthracene iZ2>WwTI,

TREARBRTIHEE, Le4REaBCAshEt
ECEEOFEEIFEE 2N TWA5). Anthraquinone b=
DO TERERERABRTHV 2P0 bBEEOREI FE
INTw 5P, 2-Ethylanthraquinone 22w T lliﬁf‘_%”"'
ERXncliet, RESEERBRTREEORENgE
ZRTVW B9, 2-Aminoanthraguinone i22 v TS, -

L FEERBRTHEOGREIEE SR TS,
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Table1 Mutagenicity of 2-pentylanthraguinone in bacteria (I}

With (+)or | Test substance Nurnber of revertants(number of colonies/plate, mean £ S.0.)
withont {-) dose . , Base—pair substitution type ) Frameshift type
5% mix (pg/plate) TAL00 TA1535 WP2 avrd TA98 TA1537
0 130 126 137 | 13 19 18| 23 18 26| 14 18 21 6 7 8
(181 6} - ( 17 3) ( 2+ 4) ( 18 4) ( 7+ 1)
313 T 13 101 112 | 17 14 15] 23 28 22 19 18 18 9 ‘17 4
(w8 7 ( 15 2 {( 24% 3) ( 192 1 { 8% 4
625 T 49 127 46 16 1 7| 31 = 2| 15 18 I5) 10 . &
59 mix ’ (dlE 12) { 15 3 ( 24 6) ( Bx 2 ( 8L 2
) 1250 T 108 106 146 1B 1w 16| 28 -25 23| 13 u 12| & 7 9
K { 120= 23) ( 15 2) ( 25&£ 3) ( 12+ 1 ( 7= 2)
2500 T 97 115 16| 13 15 16| 25 2 23| 19 18 1 4 5 4
( 109+ 11) { 15+ 2) { 25+ 2} { 15 4) {( 4+ 1)
5000 114 130 1287 13 12 15| 21 15 25| 183 20 16 8 §
(127 13} (.13 2 { 20 3) ( 18 2 ( 8% 2
0 157 15 10| 18 16 9] 1w 21 26| M 2 2 § 10 16
(18+ 21 ( 14+ 5) ( 21% 5 ( 24+ 9) o 4
78.1 NT NT NT NT 45 48 39
( 42 3)
156 1 NT NT NT NT 45 55 60
: { 53 8§
. a3t 162 176 136 8 6 10| 28 32 28] 33 28 15| 3% 4 50
59 mix © {158+ 20) { 8% 2 ( 28+ 98)f|. (.25 9 ( 4% 38
) 625 T 163 183 12| 6 7 | 2 24 28| 28 28 37| 2% 46 50
' (156 6| ( 8x 3 ( 26+ 2) (9% 7] ( 4% 13)
1250 1 26 121 182] -12 10 17 19 28 261 16 27 M| 4 32 33
{ 126+ ) { 13+ & { 24+ 5} ( 192 7 { 36 6
2500 T 103 130 123 18 7 6] 8 34 24| 20 26 29{ 2r 30 I
(119 14) ( 9 4 { 28+ 5 ( &5+ 37 ( 20+ 2
5000 T us 116 139 8§ 13 13| =z 33 24| 21 3 17| 2 2 %
(13 W) ( 1z 3 ( 21x & { 21+ 4) { 5% 4
Chemical AFZ? SAY AF2 AF2 - 9AAY
Positive
control Dose{zg/plate) 0.01 ] o5 001 0.1 80
S9mix () Number of 467 487 492 | 575 526 S64 [ 155 186 166 | 512 4% 550 | 306 208 367
colonies/plate ( 4824 13) {555+ 26) ( 169+ 16) ( 518+ 28} { 204% 80)
"Chemnical 2AA9 2AA 244 28A 28A
Positive
control 205 (#g/plate) 1 2 10 0.5 2
59 mix (+) Number of 712 705 773 363 333 357 979 990 970 | 398 398 334 | 212 211 238
colonies/plate {730+ 37 ( 351t 16} (980 10) (377 37 (217 10)
Negative control; Dimethyl sulfoxide
‘The purity of the test subsiznce was 98.60 %.
‘This substance contained 0.5 % anthraquinone and 0.9 % unspecified as 1mpuntles.
a}2-(2-Furyl}-3-{5-pitro-2-furyl) acrylamide, b) Sodium azide, ¢}9-Amtinczeridine, 4)2- -Aminoanthracene
T: Precipitate was observed on the surface of agar plates.
NT; Not tested
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Table 2 Mutagenicity of 2-pentylanthraquinone in bacteria (IF)

With(+)or | Test substance Number of revertants (number of colonies/plate, mean = S.D.)
without{-) dose Base-pair substitution type Frameshift type
© $9mix (ug/plate) TAL) TA1535 WP2 uvrd TA9S TAI537
] 15 122 117 6 12 6 22 1 18| 26 14 23 7 13 10
{18k 4) ( 82+ 3 { 19 3) (-21+ 6} { 10 3)
33t 133 120 135 7 g 84{ 1 18 17 20 15 19 9 14 - 8
(133% 4) ( 8= 1) ( 18 1} { 18% 3) { 10 3
625 T 122 127 07 6 5 wl| 24 18 27 23 21 21 9 12 6
89 mix { 119+ 1p) ( 7+ 3 ( 2+ 8)f ( 22 . 1) { 9+ 3f
©) 1250 § 10 134 13f 8 5, 10| w B 20| 2 23 1) 8 10 9
{ 1184+ 13) ( 8+ 3 { 1B 2) ( 22+ 2 ( 9= 1)
2500 T 12 127 149 7 8 uM| 2 2 2| 16 19 17 5 & 4
{130 11} (. 9% 2) { 222 2) ( 17 2) ( 5& 1
5000 T 118 137 130 1 2] 24 13 20 23 2 17| o 9 9
(1283 10 ( 10 -1 ( 19 6) { 22& 5 { 9z 1)
0 132 149 110 5 1l 7] 30 25 2 % 34 30| 15 14 14
¢ 130 20 { 8= 3 ( 27+ 3) ( 33& 3 { 4+ 1)
78.1 NT NT NT NT 47 37 45
( 43+ &)
156 T NT NT NT NT 48 57 51
{ 52&£ 5)
33T 180 187 160 8 7 11| 29 34 29 27 25 26| 36 47 50
89 mix B ( 178+ 17) (9% 2 { 31+ 3) ( 26x D ( 44z N
) 625 T 70 164 123 1 7 51 20 24 23 22 23 18] 53 40 ;
( 152+ 26) ( 8+ 3) ( 2+ 2) ( 23+ 5) ( 41 11)
1250 T 142 139 131 4 9 sl ;3 a;m 2 28 2 3] 2 29 28
{137+ & ( 7+ 3) { 24x 8 { 28+ 8) ( 26% B
2500 T 120 125 127 g 7 6| - 2 20 19 27 2| 2 2 %
(124 4) (1= 21 ( 2 2 { 8B+ 4 ( 242 2
5000 T 140 133 M5 6§ 18 5[ 23 18 .19 % 2 18 18 20 19
{139+ 6)] ( 0 7 ( 20 3 { 23 4) ( 19 1)
Chemical AF29 gAY AF2 AFZ gAA?
Positive -
controf Dose(ug/plate) 0.01 05 0.01 0.1 80
59 mix (=) Number of 479 473 5007 555 500 602 | 164 136 128 | 520 543 481 | 247 315 332
. colonies/plate ( 484+ 14) { 585+ 26) ( 143+ 19} { 518 33) ( 298+ 45)
" Chemical 2440 208 2AA 2AA 2RA
Pasitive g
Dose(ug/plate) 1 2 10 05 2
contral
59 mix (+) Number of 689 752 730 | 334 365 362 ) 013 921 884 | 441 388 399 | 190 243 188
colonies/plate { 724+ 32)| (3544 17} (906t 19) { 409+ 28) ( 207+ 31)

Negative control; Dimethyl sulfoxide

The purity of the test substance was 58.60 %.

This substance contained 0.5 % anthraquinone and 0.9 % vnspecified as impurities.

2)2-(2-Furyl}-3- (5-nitro-2-furyl) acrylamide, b)Sodivm azide, ¢)9-Aminoacridine, d) 2-Aminoanthracene
*; Precipitate was observed on the surfzce of agar plates.

NT; Not tested
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PRYFNT Y NTH ) Y OF 04 2K - NER YRR 5
REAERE KR

In Vitro Chromosomal Aberration Test of 2—Pentylaﬁfhraquinone
in Cultured Chinese Hamster Cells

=y

2RV FNT IR/ VOF AL =X NAR
¥ —Fii B s (CHL/TURMR) % Av 5 REfZERe
MLz,

39 mixSEFREIET B K UFE T CEar:mnE (6
EE 18R o E R ) 3 & UF24 BERGESALTE (SO mix
SEFET) T, BECER L TaicEassET L7 .

50 % OB EE T F R 0040 me/mL, 0.060

mg/mL 35 & 070.034 mg/mL & g Sh i,

IHREDHFERIIETE, S mixdEEETE L UEE
TOERMFBEL b Iz, 50 %BHEIRRECH1LSED
EETRBLEREL L, AE15CToEBDBER(S
mixJEFIE T :0.012 ~ 0.060 mg/mL, S mix#FEE
TF:0.018~0.000 mg/mL) e L, RAEREET
EL e,

PR E X USRERE Y, SO nixEFETS

CEUREET L 300.027, 0.040, 0.060 mg/mL @3 EE
EowTHRafgireiTo 2.

FOMRFER, 59 mixIEFET TEBBLE L4613,
REEOMERE AT RS L USROS
ZHLEEEZRID o, —F, 59 mixfEE
TCERMME LSBT, BECKELCHE
ERELHEYIMBESEML, SREE0.060 mg/mL)
BnwT, FIENLREFEEFZDHLN(155%). T
R ERERI oW ik B (0.040 meg/mL) B L TF
&% BB (0.060 mg/mL) 'citﬁﬁ‘iﬁmﬂwﬁ“ﬁ—amﬁﬁ
EBHRTDH LN (24%BLU14%).

BLEOHERLY, 20 F VTP S0 viE, &3
BEFT CCHL/IUMBIC R kB E 2 55T 5 (B
LU

Yapi

1. flBa )

CHL/TUSHEIEF ¥ /1 =—X - NAR ¥ —, FHHET,
DY —=F -1y —257 (JCRB) 25 AF (198842
R, AT, BWAE23M0) L. REcE, fi
BRECLORBATRRICH V. F40LiE(CS,
Cansera International} % 10 vol%igMi LAz 4 =&
MEM(BARBE)EEHEH, COM ¥ Fa—¥—
(37°C, 5% CO)ATHEREL /.
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2. 89 mix
SY(F v I—v ), 7.1:/1\»?:'57-—)1/):56-'\/

V75K v & ¥ E Ui Sprague-Dawley &5 v QR

RAOHEABLLLOFHEAL, SO mix MR KHE

LAz, BEGORIEERIISO5vol%, FILa—A61

B2 (Sigma Chemical}0.83 mmol/L, B-=3F ¥73IF7
FERYVRILAFFY YB(F VLYY VERT
#)0.67 mmol/L,, MgCl,0.83 mmol/L, KCI 5.5 mmol/L,
HEPES###&3# (pH 7.2)0.67 mmol/L & L 7=,

3. WERE :

BEHETHE2YFAT 5% (O b &
5:01-13001-50, WiZfbnk (F563)) #0RE:98.6 %(GC,
FEHELTI7YV—TY FTEX05%%8D), KRG
BB TH D, HERDEEARNZ CTHRASFRCAR,
BEQE2~8C)TRE LA, T4, HBHEILEREN
HEETH o2 L, PHRWEREE B THRS
-,

4 HEBMEOEH

ﬁﬁ%ﬁumﬁm&Lfﬁﬁkmwt BT &
b (BRI TR) 2 v T & RS LA (R fasem
HHSEETIE560 mg/mL, BEHERERBE TS
mg/mL). DWW TREEFEE CRATHR L TREORE
DYWRYHBRREE R L. SR ERAIE, $
TORBRIZBTEEHE DO volBich s L5 2Mi
. &b, &’ﬁ%ﬁ%ﬁ%w&ﬁé%# . Bk, g,
Tl LOEE e o k.

5 BiuuEHE

BiEdREroWTIE, SO mixdbBET B L UFE
TOEBMMETHE, w4 P24 >C(MMC, G
BILE)BLUFYZUukA7 73 F(CP, Sigma
Chemical) ## % 0 B HA(RFRETE) THEL
L, BABEFZRER0.] wg/mLB X U10 pg/ml &
22 E5 ICERLE.

6. IEFEEM
4X103{ﬂ/mL®CHL/IU$E§a5e"r§?TE%T4 v o (EEE
cm) &7 ) 5 mLZXIOME) BIZ, COpd ¥ & 2% —
ATIRMERLL. £0%, EWELETE, mFA
Y OBEMIZ LD S mixFEFEETB L UELET TR

ME L, ) YERHEEEETHRYE, FELERET
2T ISR L,

7, ERAETIE, FEE
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FEFERER
LIk, HRBEEMA, AMRMEL I

7. MBIEIAISE ' _
AR A 2 B T OISR FikET
Bz, BRYHOMMMBIEICE L3 THELE~ L.
WTRORBLHEEZBWTS, 2.8 mg/mL(10
mmol/L) # B MEisE L L, 0.022~2.8 mg/mL D&
FEHER (A2, sigm)ychEeiTy, SHE2HRDT1y
PagHwvi b, LEFREICEWT, HEELE
L7 B54ii20.35 mg/mL LA EOBEET, EMLE 2
BAH0.18 mg/ml B O BECHREBE T L 205
HRH S NS, MBERTERIZSI mixEEET s
MALEE L7284, 0.18 mg/mLLlE, SO mixHEETTH
BRRTALEE L Ao 358 X US4 BRI St EE L 7 s8I i,
0.088 mg/mL &L b CRIEEZEIC L 3iEEIEH S
BRERT %, 10 vold%bhi<) Y calgsEEL,
COL%ZVAFNSRLF Ly METCERE L. EEEE

MR gs et (Monocellater™, Y X SR FEFR) #H L,
BRT RN L R R L R L S EE R

FEER A EHE L A, RIS PR IR A & S B s
BELA.

TOHEFR, 59 le?E#ETJ‘: X UEE T CHER RS
BLEAIE, 50 % OEREIHIEEL £ 2R 0.040
mg/mL B & V0060 mg/mL 2w (Fig. 1), 7z,
24 BREESME U35, 50 % ORREm sl 0.034

mg/mL & JEE & vz (Fig. 1).

8. REEOHE _
M MARMRBOERL Y, 59 mixdFFETHE
UHAE T OERELEE b IS, 50 BHAIIHIREOH

—e— lreated for 6 hr with 59 mix
—o— ftreated for & hr without S8 mix
—0— treated for 24 hr without S8 mix

Cell growth (% of control)’

pelc phefe I——PWa”—I

<
Ol
T

O 1 k] 10
Concentration {mg/mL)

Fig. 1 Growth inhibition of CHL/TU cells treated
with 2-pentylanthraguinone

pbe/all: Precipitation was cbserved at the beginning and the

. end of the treatment in all test systems,

pbe/e: Precipitation was abserved at the baginning and the

- end of the treatment in 24 hr continuous treatment,

pefc:  Precipitation was observed at the end of the treatment
in the 24 hr continuous treatment.

re/-+: Precipitation was observed at the end of the treatment
in the short-term treatment with and without 59 mix,

pe/+: Precipitation was observed at the end of the treatment
inthe short-term treatment with S9 mix.
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LoEDRES BENEBREL L, AR5 TEEREOR

R (SY mixFEFEE T 10.012, 0.018, 0.027, 0.040,

0.060 mg/mL, S9 mixfFFET:0.018, 0.027, 0.040,
0.060, 0.090 mg/mL) % FEE L 1.
RBARERBCBWTE, SHRMROTFIv V2

(AR MBRE T 280 Z v, BHENRELA T2,
BOFT4 vy ot Bl EEEAEERL, Ho2iuc
Ob\fiiﬁéﬁiﬁfﬁ‘ﬁﬁ‘ﬂ.’&“ﬁiﬂ‘ LhHilagEREEL

. ALERFIG RN A, BUNERE L UEEDE
LE%H: L7z

9. BREEEAEEE -
CEEEST O 2BEMETIC, AR I PR BRREEH0.1
pe/mLCe s &5 TR o, REadERof
FUIEBIIE>TiToh. 254 FEFRETt v 2
OS6GRER L. fERUAERES vol% F AT EHE
THELL, '

10, #EiEnin

Mg EE SREHTMESEEMEFLLT, 20
% EOHM BT, o274 vk BI205 %
BEDGREFZ2RLARIBVEETBSENZORS
BERLL, BENSOIBEERRELL. TOESR
(Table 1, 2), BETRLBESHRER, 59 mixdEFFET
BIUEETOFEMLEEL $120.060 mg/mL T ok
CERG, LOBRELHEERY L TIRERCHEN
#ELA

fEBLL#A 54 FEERDI S, 12074 vahb
FoNLERDATA e, sG0BEEEFTRLTHS
BEERGILRVEI KT — F{ELARKBETHITL
7o BEiEoabrid, BERERNERERES - BILEMR
BaF& (MMSINC L 3 FEEETOTH, $6
HED BV REFEROF Yy v 7, SN, TRk
HEEFOF kL EEEER (e dii g4l L) o
HEZDWTRELL., FLEEREIKowTiRI1E
20018, 1SEMEIE D 0w TiX 1B 8000 422 M
s g DA

1, g

BEERE(Frv 7ER QAT 0RO MERERE
KoWT, bt i L s AR L U e
BETI1y vy —OESBREENCLY, FEERE
EEM L2 (p<0.01, B, T, 749 ¥v—DE
BMEERIC L W FEEIED SB35 nEes

=1%o -3 Fﬁﬁ{&#ffﬁ@;;ﬂgb—cgfyﬁy, —3Fy
POBMBEREY (p<00l, A EFok. Zhoo

ReERREEELL, i%;—é’]?.ﬁc?ﬁ"—fﬁ‘l’o@%lﬁ%ﬂu%
LCTRBEER %’%’f’i@s’?fﬂﬁ%ﬁot

BB & T

QM FNT I NTH S 7'% SO mixIETFRET TR
BB LIBE, WThoOBERIISWT L REEDE
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2NUFNTL R TH I

BERER TSRS X UEEEE0SErEN R FE
EIBRHOLRLEDPo/(Table 1). %5, HiREE0.060
mg/ml) Tl o BRI 0 228 12 800 48 oo 52 e B
Bl owTEREABOSTETD & LRk
oo —F, SO mixFAET CHEBERME LSS,
BECKE L CEeEOMERSTE T oM E
AEINL, EBERE0.060 mg/ml) CHERMSEMITE T
(155 %) MWEDH O, BEOKEIEL L
(Table 2}, F7:, EEMHEREIZOWTY, diRER
(0.040 mg/mlL) $ & Ui i REBE (0.060 mg/ml) THEEHEE
B ICEE LM (TAFR24 BB LU14 B HTo 5
n, BREOESEIELNT (Table2). &b, 2V FN

Ty hIE S vICE VERER-EEERIECE, N ‘

FEinL - MBasid { EEshl. ‘
BEOHRHE S NSO mix FET O EIEEME
DPVTDEYERDAL TS, BEREILDVTR
0.098 mg/mL * & o /-, EHEEHFICIOWTIHO.76
mg/mL &L oiod, REESHET > ARHIERE
(0.060 mg/mL) & 104\ EDBEETH B = L B3t st
Lo, .
SR EE  LTHW:MMCIZ, 59 mix JEFETF
THRHERLZESCCB W CREROEEEETER
L (Table 1}, CPiZSO mixFHE T CHNBLE LEa
BN TRBEOEERTEERE L (Table 2). Th
LOBE B EOERL ), RERRORYATERS
o (YA
BB, 2RVFNTY IR VEOVTE, %S
MTEBLIEE A2 ERERAB CRIEOZ RN
BohTnwig®, i, 22AVFLP b9/ 0k
FEHEEZ HND Anthracene R 2-R U FAT Y b5
FLUONRFNENRLFIVESLGIIT I ECER
L 7= 2-Ethylanthraquinone %’E-Amixioanthraquinone iz
OWTLREEHEERBECHEECEENBE SN TY
A68, TRHEDZ EH L, Anthracene B EA G L T

SLEWIEES 2 VIR S N TREkREEE

REMERTEELONE. ,

DEoERLY, 22rvF A7y o3 v, £
BEATCCHL/IUMR I e bRE I SE T2 LES
L7, '

SEVR

1) BABETREES - MABDRSIEHSGE) M
EHE L AREERET S ANPLEE, TE
(1988) pp.16-37. .

2) BT GE) TEE - £H7 & DHEHEN, 6

BUEEB7TO—F ¥4 rr0 AL, BEZ

(1987) pp.76-78.

3 HFFEY, EEERE) [EMREEE 14, SR
By — & Ot RAiT A EME, HHE{1992) pp.
218-223. .
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Table 1 Chromosome analysis of Chinese hamster cells {CHL/T) treated with 2-—pentyla.11thraqumone (PAQ)

for 6 hr without 59 mix

Number of

Number of cells

Number  Trend '

Concen- Timeof Concurrent Mitotic Number
Group tration . exposurecell growth? index® ofcells structural aberrations  Qthers®  with aberrations  of polyploid  test”
. mix , .
{mg/mL} (br) (%) (%)  analyzed gzp cth cte csb ese mul® total +gap(%) —gap(%) cells® (%) -gap POL
Negative 0 -~ 6018 100 — 00 0 100 070 1 0 (10 1{1L0) 1(03
0 0 00 1 ¢ 1 90 (10} 1(10) .0 (00
0 0 100 1 0 2 0 2010 2(10 1(0n"
PAQ 0012 - 6(18) 92 — " not ohserved:
PAQ 0018 - §-(18) 91 — not observed
PAQ 0027 - &8} &7 — 60 0 300 1 0 4 0 4040 £(49 2 (05
' W 1 50¢1°0 0 7 0 7270 6(600 1{03
00 1 8§01 1 0 1 0 11{55 20(50) 3 (04
PAQ 0040 - 6-(18 6 — 00 1 101! 0 0 3 0 3(30 2(20 1(03)
W o 200 0 0 2 1 '.2(2.0} 2{200 2(05
200 1 3¢1 0 0 5 1 5(25) 4(20) 3(04) NF NT
PAQ 0060 - 6-(18) 38 2022 10 ¢ 300 0 O 3 0 3(30 3(30 1(03)
W 0 2190 0 0 3 0 330 3(20 0(00)
20 0 5106 0 0 6 0 B(30) 6(3.0 (01"
MMC Olgg/mb- 6-(18) — — 00 5193 3 0 0 62 0 41(41.0) 39 (39.0) 1 (0.3
00 431717 2 0 0 40 0 31(310) 29 (200) 1 (03
00 93525 0 0 I 0 72360 68430 2 (03

Abbreviations; gap: chramatld gap and chromosome gap, cib:chromatid break, cte ! chromatid exchange, csb:chromosome break,

ese chromosome exchange(dicentric and ring), mul; multiple aberrations, POL :polyploid, MMC : mitomycin C, NT:not tested.

1) Acetone was used as a solvent and added at the level of 05 vol% per dish, 2)Cell confluency, representing cytotoxicity, was measured with
a Monocellater™. 3} Mataphase frequency was calculated by counting 500 cells in each dish. 4)When the number of aberrations in a cell was
more than 5, the cell was scored as having 10 aberrations. §)Others, such as attenuation and premature chiromosome condensation, were
excluded from the number of structural aberrations. 6)Eight hundred cells were analyzed in each group. 7}Cochran-Armitage's trend test at

p<0 01 (one-side). 8) Seven hundred and seventy-five cells were analyzed.

ngmﬁcanﬂy different from the negative control at p<0.01 {one-side} by Fisher's exact probability test.
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Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with 2—pentyianthraqu1none (PAQ)

for 6 hr with S9 mix
Concen- Timeof Concument Mitotic Number Number of Numberofcells ~ Number Trend
Group tration . exposure cell growh® index® - ofcells structural sberrations Others® with zberrations of polyploid  test®
mx . o -
{mg/mlL) {e) (%) (%) anzlyzed gap ¢tb cte csb cse mut® rotal +gap(%) -gap(%) cells® (%) —gap POL
Negative 0 + 6-(18) 100 —_ W 1 223 2 0 W 0 70700 7(70) 0(00)
: W 2 0G61 0 O 3 9 3(80) 1(10) 1(03)
00 3 224 2 0 18 .0 1050 8(4% 10D
PAQ 0018+ 6-(18) 89 — : not ohserved
PAQ 0027 + 6-(18) 89 — 1 4 3100 0 8 0 8(80) 4(40) 1{03)
) I 0 200 0 ¢ 2 0 2(20) 2(200 8§{20)
20 4 5100 0 10 0 (50 6(30 (LD
PAQ 0040 + 6-(18) 84 — 00 0 3100 0 -4 0 4040 4(40 6(1B)
‘ 0 2 872 ¢ 0 139 0 13030 114010 13 (33)
200 211 82 0 0 23 0 17085 I5(75 19*(24) + +
PAQ 0060 + 6-(18) 67 1214 100 O 263 0 0 11 O 770 T(70) 308
' 100 21730 0 0 10 5 0 20040 24 (40 8 (20
. 20 2193 3 0 10 70 0 31(155 21*(55) 11*( 14)
PAQ 0090 + 6-(18) 23 14,00 not observed due to the small number of metaphases
CP 10pg/mL + 6-(18) — — 00 42043 3 0 0 70 0 43(43.0) 42 (420) 4 ( LO}

100 1 2055 1 1 0 8 0 50{(s00) 49 {490) 0 ( 0.0)

200 54198 4 1 10 15 ©  93(465) 91%(455) 4 ( 0.5)

Abbreviations; gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csh:chromosome break,

¢se’ chromosome exchange (dicentric and ring), mul:multiple aberrations, POL:polyploid, CP:cyclophosphamide.

1) Acetone was 1 used as a solvent and added at the level of 3.5 vol?% per dish. 2)Cell confluency, representing cytotoxicity, was measured with

a Monocellater™. 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 sberrations. 5) Others, such as attenuation and premature chromosome candensation, were
excluded from the number of structural aberrations. 6) Eight hundred cells were analyzed in each group. 7)Cochrasi~Armitape'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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