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Single Dose Oral Toxicity Test of Triisobutylene in Rats
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Table 1 Mortality and LDso values in rats after single ;
adrinistration of Triisobutylene

Sex Dose No.of Monality LDso values
(mg/kg) animals  (mgkg) '

A AR CT Ll S bar € Vi 1t E0 B0 0 e b it
R SR e S, T 3 T i S e S R A A e 0 R AR T, e

Male 2,000 .5 0fs >2,000
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" Twenty-eight-day Repeat Dose Oral Toxicity Test of 7
Triisobutylene in Rats
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Table 1 Hematology of rats treated orally with wiisobutylene in the twenty-eight-day repeated dose toxicity test K-
- 28 days dosing groups {mg/kg) - 14.days recovery groups (mg/kg) ,g
ftem - - ‘f
0 30 150 750 0 750 k-
Male k- -
No. of animals 5 5 5 5 5 5 i}
HCT (%) 43.3E15 435£1.7 433+1.0 426214 47814 473114 g
HGE (g/dl) 143205 142405 . 141305 139405 15.0:£0.4 146104 B
RBC (x10%mm?) 7.01£0.21 7.05+0.44 6954032 6.95+0.18 2131027 7.8440.30 =
"MCV (i m?) 618424 61.842.4 62,3%1.5 61313 58.9:+1.9 60409 &
MCH (pg) 20.4%0.5 20.2+0.8 20.3:+0.3 20,004 184404 18.7+03 £
MCHC (%) 33,0406 326402 . 325+04 326403, 313205 309402 B
PLT (x10%/mm%) 1252:1 108 1208:£216 1310159 1415157 12804144 1304171 ,{
WBC (x10¥mm?) 1L1%22 10.5%1.7 8.1k14 - 9812 L1226 . 1L5%27 =]
Differential leukocyle &
counts (%) 2l
NEUT 1i£3 15+8 1343 13:+3 1442 1242 ksl
LYMPH 862 82::8 8524 853 - 83£3 85+3 &
MONO 241 . 240 11 141 2+1 241 58
EOSN 1£0 10 1% 120 140 - 1%0 %
BASO VE) 0+0 . 0£0 0%0 020 00 %
LUC o 10 1£0 01 10 1£0 140 i
PT (sec.) 149£0.5 152£10 144304 14.4+0.3 14.6£0.5 140+038 %
APTT {sec.) 27.2£1.6 267423 25512 264120 26919 263%£2.2 S
Fibrinogen (mg/dt) 204 £ 18N 240163 201 18 20422 - 2E12 218:k11 %
Female . : |
No. of animals 5 5 s 5 5 5 B
HCT (%) 444408 43.6%1.1 43.6+1.1 422+19 411122 457413 :
HGB (z/dl) . 142+0.3 14.0+04 14,04:0.3 13.6£06 142106 13.8::04 -*
RBC (x10%mm?) 7381018  7.19£020 7.02+£022%  T7.0010.24* 7.80£0.26 7.54£0.14 G
MCV (pm) 60.2+0.9 60.7+2.2 62118 60.3:£1.2 60,4414 60715 fis
MCH (pg) 193103 . 19606 19.9+0.5 19.4+0.4 181104 18307 ‘%
MCHC (%) 32,1::04 32.3:£0.6 32,1402 32205 30.00.2 30.2%0.7 g
PLT (x10Ymm?) 1329475 1353125 13021145 140068 1160£55 1405 3:98%* E
WEBC (x10%mm®) 72+16 59+16 6.9+2.3 6.2£0.6 7.5%£17 60127 ¥
" Differential leukocyle =
counts (%) . .
NEUT 14+5 16:k6 14+5 113 114 112 i
LYMPH g3ks - 8I%5 8316 863 864 87+2 &
MONO 1:+0 R -] 140 110 . 1+1 1£0 =
EOSN 21 21 241 140 10 1+0 2
BASO 0£0 0+0 040 00 0+0 040 i
Luc I1 | 0+0 ox0 . 0+l 0+0
PT (sec.) 15.0£03 14.84:0.4 15404 138£0.7% 152404 152408
APTT (sec.) 252409 232+1.2 24816 23612 23,0416 23.3%19
Fibrinogen {mgfdl) 163::17 147+15 16317 187+23 17446 180+ 19

NEUT:Neutrophil LYMPH:Lymphocyte MONO:Monocyle EOSN:Eosinophil BASO:Basophil LUC:Large unstained cells
Values are expressed as Mean+5.D.

Significant difference from control gromp; *1P=0.05 **: P=(0.0l

N: Non parametric analysis ’
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Blood chemistry of rats treated orally with triisobutylene in the twenty-cight-day repeated dose toxicity test

B D b T S G S A A TR D 3 ST M T S R My

Table 2
28 days dosing groups (mgfkg) - 14 days recovery groups (mg/kg)
{ter
0 30 150 750 0 750
Male
No. of animals 5 5 5 5 5 5
BUN (mg/dl) lo.p£24 9.4k 1.4 8.3+12 1L3£82 11.0%1.3 12.8+3.2
Creatinine (mg/dl) 0.50+0.04 0.63%0.04 06600 0.7710.07%* - 0.54+009 . 0.55+008 -
T.cholesterol (mg/dl) 44:k 14 42+£11 ' 41%10 4410 48+9 54:£13
T.protein (g/dl) 5.18-0.14 5.26:£0.26 520015 - 5.48+0.12 5.42+0.08 5.43:+0.09
Albumin (g/dl) 311011 3.07£009 3.19+0.08 3.38:£0.10% . .3.21£0.07 3.17£0.07
AIG L51£0.00N  1.41::0.10 1.51+0.02 1.614:0.07 1.45:£0.10 141006
! Glucose (mg/dl) 105£16 124119 127+11 1214729 148:£13 14118
; Triglyceride (mgfdl) 38.6+4.9 491166 40.2%10.1 28.8+58 48,3462 50.6+8.3
; T.bilirubin {mg/dl) 0.13£0.04 0.124:0.03 0.13+0.02 0.17£0.02 0.13£0,03 0.111£06.02
] GOT (Ufl) 588 5947 S51%6 - 49+8 47:£5 #M4£7
: GPT (U} 10£3 133 14+6 1453 14£3 21 :5%
AELP (UM 172467 186+23 187£36 164+43 11043} 135+23
Gamma-GTP (UA) 0.5%0.2N 1.5£1.2, 1013 0.60.3 10XLIN 0.2%0.1
Sodium (mmol/) 141.5E1.6 1434420 1442409 1435+ 1.0 140.6+0.7 140.6+0.8
Potassium (mmol/h) 4.61:0.28 4731022 4.84+0.36 4.75+0.38 4944017 4,86+0.31
Chloride (mmali) 103.8+1.3 107248 14% . [06.7£09%  104.0%1.1 105.3:£1.8 1057 1.4
Calcium (mg/dly 9.510.10 9.36+0.13 937006 9.37+0.22 9.53+0.18 9.40+0.13
Lphosphate (mg/dl) 347041 7.71:£0.48 7.98+£0.79 8.06+0.56 7.68310.56 7.37£0.19
Female
No, of animals -1 5 , 5 5 5 5
BUN (mg/dl) 14.0+1.6N 140%£34 ©  127E27 12,104 15.7:4.IN 15.1%1.1
Creatinine (mg/dl} 0,60::0.06 0.601£0.07 0.61£0.04 0.65+0.06 0.57:£0.04 0.54::0.05
T.cholesterol (mg/dl) . 494N 53:+9 44414 6821 669 T2
T.protein (gfdl) 5.77%0.31 5611023 5.581+0.19 6.18+042 5.86+0,18 5941029
Albumin {g/dl} 3.62+0.27 3.53+0.09 346005 | 4.00%0.33% 3.54+0.20 3.61:£023
AG 1,700.18 1.71%0.11 1.6420.08 1.84:£0.14 1.53+0.13 1.540.08
Glucose (mg/dl) 10549 114+23 10511 - 125&23 131+20 12625
Triglyceride (mg/dp) 351262 289+5.1 272145 433+14.2 423182 41.4+14.0
T.bilirubin (mg/dt) 0.152005 0.12+0.03 0.1310.03 0.19+£0.02 0.19+0.05 0.16::003
GOT UM 57+10 S1+8 5243 35k6%* 49+3 42E6*
GPT (UM 1543 133 1322 11£3 155 945
ALP (U/) 8810 C 11932 11427 11339 86+15 75&£22
Gamma-GTP U/ 1L6£1.4- 1.o:+13 0.9+03 1.2+04 07102 06102
Sodium (mmol/1) 143.0% L1 143,0=:0.9 143.810.6 143.6+1.0 141.4+1.2 1424113
Potassium (mmaoy/l) 4541028 42410.23 426:£039 4,50+0.37 4.524+0.24 4.50£033
! Chioride (mmaol/1) 108.9+1.7 109.5%1.7 110213 107.5+0.7 107.3£20N  109.5%0.2*
i Calcium Gugfdl) 0.90-0.20 9.50£024 0714028 10.12:£0.20 9524013 ' 9.60+0.15
: Lphosphate (mgfdl) 6.42£042° 6521044 6.63:0.73 7.41£60.63 §.24+0.40 6.2210.55
I

Values are expressed as Mean® 8.D.
Significant difference from control group; *: P=0.05 * P=001
N: Non parametric analysis
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Table 3 Urinalysis of rats treated orally with triisobutylene in the twenty-eight-day repeated dose toxicity test 3“:;
28 days dosing groups (mg/ke) ' 14 days recovery groups {mg/kg) %
Ttem B
0 30 150 750 0 750 ;%l
&
Male @
. No, of animals | 5 5 5 5 . 5 5 \;#
Volume ) 732 913 63 14E4ex T gE2 10£2 o
Specific Gravity 10760024 1060£0013 1.085+0.028 1.047L0,000% 107630023 10580014 —;{é
. A
Color Slight yellow 3 5 5 5 5 5 %
Yellow-brown 2 0 0 i 0 0 ;
Turbidity Clear 5 5 5 5 5 5 it
pH 6.5 2 Tt 0 i 0 0 -
’ 7 1 1 2 1 Q 0
1.5 1 2 3 2 1 1
8 1 1 0 1 4 4
Occuit Blood - 5 5 5 4 4 4
+f- i) 0 0 1 0 1
. 1+ ¢ 0 ] i) 1 0
Ketones - 2 1 o | 1 2
+H- 1 4 2 2 1 2
I+ 2 0 3 2 3 1
Glucose - s 5 5 5 5 5
(gfdl .
Protein +- 1 0 ] 0 1 0
(mg/dl) 30 2 3 Q 1 1 5
100 1 2 5 I 2 0 .
) =300 1 Q 0 3 1. 0
Bilirubin - 4 5 2 3 4 5
1+ i 0 3 2 1 ¢]
Urobilinogen 0.1 2 2 0 2 2 5
(E.U.MdD 1.0 3 . 3 5 3 3 -0
Erythrocytes - ‘s 5 5 5 5 5
Leukocytes - 3. 3 3 3 3 2
1+ 2 2 2 2 2 3
2+ 0 0 0 2 0 1]
Epith. Cells - 5 5 5 5 4 3
14 1] 0 [ 0 1 ]
Casts - 5 5 5 5 5 2
+ 0 0 0 0 0 3
Fat glob, - 5 5 5 5 5 5
M. threads - 5 5 5 5 5 5
others - 4] 4] i} 5 0 1
+ ‘5 5 5 1) 5 4

Fat glob. : Fat globule , M., threads : Mucous threads , others : Crystals
Values of volume and specific gravity are expressed as Mean=S5.D. ,other values are expressed as No. of animals
* Significant difference from control group; % P=S005 *% P=0.01 '

1654 :
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Values of volurne and specific gravity are expressed as Mean 5.1, ,other values are expressed as No. of animals
Significant difference from control group;  ** P=0.01

L
rIAVIFLL
:.'.
L
[th
Table 3 (Continued) ' : ) . :
28 days dosing groups {mg/kg) 14 days recovery groups (mg/kg) . 3
Htem
0 0 150. 750 ) 0 750
Female ' i
No. of animals 5 L1 5 5 5 5
Volume (ml) skl . 4+ 6%1 10£ 1> 612 62 .
Specific Gravity 10820015 1.089+0022 10760015 104320004 108020031 10760022 :
Color - Slight yellow 5 5 5 5 5 5 |
Twrbidity  Clear 5 5 5 5 5 5 i
pH 5 0 0 0 1 0 0 g
5 2 1 -1 1 T ¢ iz
6.5 0 2 0 0 0. 0 e
7 I 1 2 1 7 1 ¢
1.5 0 0 . 1 2 2
.8 2 1 2 1 I 2
Oceult Blood - 5 5 5 5 5 4
+- 0 0 0 0 0 1
Ketone - 1 2 i o 1 3
e 3 1 2 5 C 4 2 i
i+ 1 2 2 0 0 1]
Glucose - 5 5 5 5 5 5 A
(/) | ‘
Protein - 0 0 1 0 ] 1
(mg/dly +H 0 1 0 0 0 1
30 3 1 2 3 4 1. '
100 2 1 I 2 1 2. iR
=300 0 2 t 0 -0 0 tE
Bilirubin 4 4 3 4 5 3 i
1+ 1 1 2 1 0 2 i
Urobllinpgen 0.1 1 0 1L 2 1 1 I
EUM) LD 4 5 4 3 4 4 4
Erythrocytes - 3 5 4 5 5 4 i
1+ 0 0 I 0 0 1 i
Leukocyles - 1 0 3 4 H i
1+ 1 4 4 2 1 2 ey
24+ 3 0 0 o 0 C 2 ¥
3+ 0 1 0 0 0 i}
Epith. Cells - 5 5 5 3 4 4 i
1+ 0 0 0 2 1 -1 il
Casts . 5 5 5 4 5 4 I
g 0 0 0 1 o [ 4
Fatglob. - 5 5 5 5 5 5 i
M, threads - 5 5 5 5 5 5 5
others - 0 i} 1 5 0 0 o
o 5 5 4 0 5 5 il
Fat glob. : Fat globule , M. threads : Mucous threads , others ; Crystals }i
it
vl
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28 ARRIEIR S M

OHE S TR

EDT0mekeEET, MEEICHEIL TS & ONgeE
EENEELRLLY, ULAREEIEEENTHY,
FHFEEE L EENEHORENDETS - 2.

11, RIBFAURE
a) #R@PTA (Table 5)

REFTRHOTRICBWT, HRHHERGIC LB LRy
SRBWEE LT, HEORAIHEDT O megkeBETL2H6]
2, BROBKE X UHE{LI 150 mgkglr O T14,
TS0mghgHETREOSHE LU Pl s hi,

ZOMDFEL LT, Y EoK, Hobsek,/

Rk, MkS X UTROFGE, /KRS I RS
B RPBICRAE L
OERGE THORIC BT, BRWERSICEL L

TR ENARERZAD oY, FTROBREIHEOTS0mg/

ke BB EN DA TH o 7.

b} IB#ZFEEFTE (Table 6)
SR TR ERRIHICBWTEBRDRES LS
CRBERDFELLT, FRTH, FHREERES R
B, 30, 1503 X750 mekg@EQ TN CHlpiE L B I
0, 0, 2B L USHIICEBEENA:, —F, SR TRFRE
MEOHEAEER, 30, 1505 X150 my/kgRE OB
Fheitl, |, sELUSHMEIES L. OGBS

3
i
1

Table 4 Absolute and relative organ weights of rats treated orally with triisobutylene in the twenty-eight-day repealed -
dose toxicity test ) ' g :
28 days dosing groups (mg/kg) 14 days recovery groups (mg/kg)
Ttem
o - 30 150 750 0 750
Male
No. of anirnals 5 5 5 5 5 5
Body weight (g) 341+14 355+37 320:£30 34349 4141108 388+3
Absolute orgas weight
Brain (g) 2.08+0.05 2.07+0.04 2.04+0.09 1.99:£0,12 - 2.1010.04 2.1440,09
Liver (g)’ 10.26+0.50 10.63:E1.25 11.22:+ 1,60 15.54 Q.67+ 11.943:0.52 11.49%1.18
Kidneys (g) 2.6610.14 2.69::025 2.89+0.23 3.62480.26%* 3.01+025 3.24:046
Spleen (g) 0.6410.09 0.55:£0.05 0.55+0,10 0.59+0.10 0.69+0.05 0.64+0.10
Adrenals (mg) 598 40+9* 4842+ 46:£6* . 58+6 52+7
Testes (g) 2.81+0.20 2.99+0.26 2.87%0.27 293+0.11 3.08+022 331+020
Relative organ weight
Brain (%) 0.610+0.028  0.587£0059  0.623+£0.036 0.580x£0.026 . 0.508£0012 0.552%0.032*
Liver (%) 30110127 299240181 340010227+ 452701224+ 238440058  2.956+0.146
Kidneys (%) 0.781+0.051 - 076140071  0.880£0,056* 1.056+0.079%* 072710064  0,832:0.091
Spleen (%) 0.188£0.022  (.185+0015  0.166%0.015 0.170:£0.026 Q1670012 016540011
Adrenals (%) 0.017£0.002  0.014%£0004  0.01510.001 0.013+0.00! 001420001  0.013::0.002
Testes (%) 0.8323£0.047 084420079  0.879%0.127 0.8550.054 0.743£0.052  0.8550.071*
Female
No. of animals 5 5 5 5 5 5
" Body welght (g) 22311 214410 . 214+£17 21811 25116 236120
Absolute organ weight . .
Brain (g) 1.93£008 1,9210,06 1.90+0.11 1.894:0.02 1.994-0.05 1.99+0.03
Liver {g) 6.74+028 6.76+0.32 685081 9.660.51* 7.25+0.71 737X1.38
Kidneys (g) 1.80:£0.10 1.69+0.08 1.81+0.22 1.78+0.21 1.85+0.20 1.81+022
Spleen (g) 0.48:0.04 0.360.02% 041007 0.3710.08+ 0.434:0,02N 0.45X£0.08
Adrenals (mg) 66:k5 678" 65+8 " c4£7 655 6649
Ovaries (mg) 83+3N 385 ©91E18 Bl17 01+4N 97L18
Relative organ weight
Brain (%) 0.868+£0.027  0.899+0.054 ° (.890+0.069 0.871+0.052 0.796%0.031  0.850+0.065
Liver (%) 3.031£0.098 317140190  3.19210.255 443810223+  2.804+{.241  3.108:+£0332
Kidneys (%) 0.83081:0050  0.794::0.063  0.84240.054 0.317£0.074 0.738£0.068  0.769£0,048
Spleen (%) 02i4L£0011  0.169X0.010** (.189::0.021 0.169£0.033%*  0.194+0.018  0.190+0.026
Adrenals (%) 0.030£0.002 0.032+0.065 0.030£0.003 (.029+0.004 0.026+0.002 0.028+0.0602
Ovaries (%) 0.040+0.002N  0.041+0,002  0.04230.008 0.0370.008 0.036£0.002N  0.041:0.007

Values are expressed a5 Mean=S.D.
Significant difference from control group;
N: Non parametric analysis

#PE0.05 *®PE0.01

49

PSR ol

e

B EE WE B e, e

14 B

- P SN NY L |
3{Muns g o P R 2

et

A St e

‘,'“a

atieang




NI S AV

DY THB SN E2TRE, HROEWHE, BsEs

UM, WROMER(LTH o4 LSS

INLHERTErd, BREOBEIET o7,

B, —BRBOEEZ THEIDO bRIHDOTOmy/
kgBF O2FIOEERRR T, MBENIIRERBDHoAS
o,

ERASHR T ORTERDY TSR TEROY
THEZHCED GhL, FHRERIYERES I
750 mg/kgBE TENERETOB & UBH, WETOB LTI
#l, BROFBRENMREE, BoscdBEL LU
750 mg/kgBt TEMAED G N, T2, 750 mpke BBl
RO B FURRE R LR o T & ME R W LEE
EHFBLNL. S5, FRATOMEHE I ERS
LT 750 mefkgBE CENENRETOB L USH), HTos Xk
TABIICERD b iz,

%B, tOMSEELSOMECHEShAELHE
i, FFORGS XUTRELTH o/, LEUMCE
HINEHREIT Erh, BERMEORECIET -

ERHLIUER

BHEWTAOBC ORI ED bR d o
—HBREOBRE T, ESGEITEREOT0 mgkeBod
BRHEIZD HAE, CALGVW TR BESTiO—
BEOCERATHA I L, BTRHBEPEEE L ICRESNF
2, BTIEHGEOIORETH A2 &b,
HEOHOEENERLIEL Lo,

HEE, EHFICEBEECThoZSEL, HBhE
BEOBBRIED LN o

R, BEOTS0mekgR Tl BENESORENNE

MBS oK, BRTHY, AEORETIEIE
Fa {BBYRRES L TREE SR EELE
{ErBrERETR RS o 7.

I FEFHBREOESR, HO15045 & U750 mpkglE T
MERB DE 2SS G R, 2 5ICEOT50mgkedF
THZR oYU VREESEMCESEL L. Bics s
RECREDEREWTRALEHRTH Y, BIZEADL

Table 5 Summary of gross findings in rats treated orally with miisobutylene in the twenty-cight-day repeated dose toxicity

test

28 days dosing groups (mgfkg)

14 days recovéry groups (mg/kg)

ltem

0 ) 150 750 0 750
Organ Findings
Male ’
No. of animals necropsied - 5 5 5 5 5 5
HEMATOPOIETIC SYSTEM .
Iymphnod  enlarged 0 1 0 0 0 0
RESPIRATCRY SYSTEM
inng colored paichfzone 4] 1 2 0 1] 0
* thoracic cavity
hydrothorax 1] 1 0 ¢ 0 0
DIGESTIVE SYSTEM
liver colored patch/zone ¢ 1 0 0 : 0 0
" enlarged .0 o il 0- 0
URINARY SYSTEM
© kidmey enlarged 0 0 i 5w 0 1]
palg i D 0 | S* 0 0
scarred . o 0 0 i -0 1
Fernale
No. of animals necropsied ’ 5 5 5 5 5 5
' RESPIRATORY SYSTEM _
ung colored patchfzane 2 0 0 0 ] 4]
- DIGESTIVE SYSTEM
liver enlarged 0 0 0 5% 0 0
URINARY SYSTEM .
kidoney ~  enlarged 0 ) 0 ¢ 1 0 0
) pale a ] 0 1 o 0

o T L e = TR D MRt
—i- T

Significant difference from control group; **: P=0.01
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Table 6 Summary of histopathological findings in rats treated orally with triisobutylene in the twcnty cnght-day
’ repeated dose toxicity test
28 days dosing groups (mg/kg) 14 days recovery groups (mgfkg)
Tem T
0 30 150 750 0 750
Organ Findings I 2.3 1 2 3 1 2 3 1 2 3 12 3 1 2 3
Male .
No. of animals necropsied 5 5 - 5 5 5 5
CARDIOVASCULAR SYST’EM
heart 5 0 14 (3 (0} (0
infiltration/cellular i00 - - - - - - 0 00 - - - - - -
DIGESTIVE SYSTEM
liver (5} (3) (s . (5 (5 (5
fatty change 500 500 4 0 0 280 4 00 4 00
swelling of liver cells 000 0 o0 200 5% 0 000 3060
granulation 5 00 40 0 500 200 5 ¢°0 500
infiltration/calular 100 1 00 000 1 ¢ 0 1 00 0 0 0
fibrosis 000 000 ¢ 00 1 00 60 0 000
URINARY SYSTEM . .
kidney (5 (5 5 - (» (5 (5)
basophilic change - 200 200 50 0 4 0 0 0 00 5% ¢
deposit of calcium 0 00 000 00 ¢ 000 1 00 00 0
eosingphilic body 1 0 ¢ 1 00 50 0 0 59 200 200
eosinophitic change - g 00 000 000 0 00 000 3100
infiltration/celluiar 000" 000 0 00 1°'0 0 0 00 100
lymphocytic infiliration 000 000 000 ¢ 00 000 200
carting 000 000 009D 00 000 100
ENDOCRINE SYSTEM
adrenzl gland . (5 )] (D) (5 QU] (0
vacuolic change 1 00 - - - - - - I 00 - - - - - -
Female
No. of animals necropsied 5 5 5 5 5 5
CARDIOVASCULAR SYSTEM
heart (5 (0) ()] (5} (0 §9)]
fibrosis . o0 0 - - - - - - 1.00 - - - = -
HEMATOPOIETIC SYSTEM
spleen (5) (0} (0 (5) 0 (0)
depoesit of pigment 000 - .- - - - 100 - - - - - - -
DIGESTIVE SYSTEM
hver ) (5 (5) (5 (3 (5) (5)
fatty change 2040 400 200 a0 0 200 I 00
swelling of liver cells ¢ 00 ¢ 0Q 200 SHEQ 0 a a0 140
granulation 500 4 00 4 00 300 500 500
infiltration/ceflula 200 1 00 0 ¢ 0 0 00 000 000
URINARY SYSTEM
kiduey : (3} &) (5 (5) (M (5
basephilic change 300 1 00 200 1 00 000 4« 0 0
deposit of calcinm 00O 000D 000, 000 000 200

o T B O B ar Tl

=

MA ke

En T R b BT O W O

B TR o o— o R W ST QT

Ay

L:slight  2: moderate  3: marked
(): No. of animals exaniined microscopically at this site,
Significant difference from control group;  * P=0.05 *% P=0.01
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FYTUTFLL

RTWiEWL Ehb, :ﬁi&&%ﬁm&ﬁm&mﬁ%&t
HLawnkfgZans,

i EfbLFREORER, 750 mghkg BoMigTT L7
53 /0) EiEAEH6h, SLRETI L TFovORE

, BECGOTOEMEARES bhdz, wihog{Lb4r

m@; ORBEEIHALEETHY, FRBITE
e OMESTESAS SO0, BOMEREEECE
kgD ohiwilddl, THEOFEOHRELS
HEBEOEERB 2RSS,

RAEOHKE, MIEDT50 mgfghi THEERIREOH
n, REEOEEIZED R, \

REERHELE OHR, HEDI50 mgkeiEd X UHHO
150 mp/keBE CIFRROEEE ¥ A EROBENEZD
Bit, & HITHETER1505 & U750 mekeBECEROEE
I AR EROBE, BETIE750maig B THRED
EEEH L CHNEROREFRD bR,

RHEEHREOER, HBYHRSFORBENTEIN

LEBFRE LT, FHMOINAIHEEDT0 mg/keTE

FlICEE SR, FROBK L BEALF D750 mgkgiEs
BIL 150 mpfkgBED LI A L. BBEMHIC, AT
R L b I IEREEN IO mgkg ELEO T, BOF
BT B MO BEFARS 5 W IARE 7150 mg/kgbl
EoBEcHEmLA. —FK, BEETRFES X UFRC
IR EERED 60T, HEFEaIC bR ER
12, 750 mgike HOBTMR, BT, FROFEREAD
B EHIRTS0 mpfke R0 T2 L, WThORELESD

(@) Fabhnt Lil, EoBERTRETERS-

RS B O ME TR v LISFE £ R T P14T750 me/
kgBO3FICHD o, FEEMEOMBICBIESRL D
DEFEZ BRE. FoBOHESFHRRE T, FRoOiF
BEEACHB SR THROBD 1508 X U750 mpfkeBE T2
RESHNLZ. SCKARROESETL FROF
EREXHETH, TPl EwBEERLA, LD
L, EERTHOECESE TR LA WVREELR
LTwaZ &, BRBERERFIA 7O BN TALR
ABWLNTHo- R ldh, ERYERSTIS
EENTRECRLEEN2ELEEFLORL. £
rr, —KEREEO IS TR R b NIZT50 me/kg B D
25 OEEREE I RS A o B NRET RS bk
o, :

PEOFRLY, AEBHEOENRERIFESL T
WL E L O, BENTIRREND HVIRERERS
LB h koA RTESEEI6NE, PREE

s
MBI | LB |
RBELE A% & ETOE E 5,

A, (A
AR EE ST § —

T437-12 %ﬁiﬁkﬁﬁﬁﬁmmzﬁm%%ﬁsszz '

Tel 0538-58-1266  Fax 0538-58-1393
Correspondence .
Authers: Hiroyuki Inoue (Study director),
Susumu Kakamu, Akinord Syoji,
Nobuaki Watari, Kazno Kobayashi,
Shinzi Yamamoto
Biosafety Rearch Center, Foods, Drags and
Pesticides(An-Pyo Center)
582-2 Shioshinden Arahama, Fukude-cho,
Iwata-gon, Shizuoka, 437-12, Japan
Tel +§1-538-58-1266 Fax +81-538-58-1393

HBEHEE § 150 mp/ke , EVERIERL bBBWEE

SR L -SELDESED 6 kP o 730 mgked
Hurs Atz
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1) ;k%’fc%{:ﬁ, SRR B DEESICETRR, 7
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L L5 ¢ A M, 1987,
3) A, Jonckheere,Bionetrika , 41, 133-145,(1954).
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Y4V TFL VGD%IHE%FHL}%

Reverse Mutaion Test of Tﬁisobutylené on Bacteria

BEAFEHERSEARCARIEUREEREO-K
LLT, EFRERFLERREOIOTHL VAV T
FlLrizon], @ErRVIERERERRBEE S
VbEACXDERLA.

"WEME LT, Salmonclla typhimurium TA100, TA1S3S,
TA9E, TA1537 3 X U Bscherichia coli WP2 uvr A ZFH\,
EEEB L PRERE{LEDWTRY, }ﬁg"“"'iﬂﬁ
TiE, 50~5000 pg /7 — b (TA100 KBWTIE 10~
5000 pg /7 — b, HABRTII312.5~5000 pg /7L —
MoRBRTREBEEELL,

POEE, 2WAOERBRE S, HuiSEEORER

CoWT, WPROERETHERERT D=~ 0N
@B shddo ol Lhs, YVIAVTFL¥iE,

Byl RERICBCTEREEEA LY (BH) &

HE s i,

FHik
(REH)
Saimonella typhimurum TALOD
Saimonelia typhimueivm TA1535
Escherichia coli WP2 svr A

Salmonell2 typhimurivm TAS8
Salmonella typhimurium TALS3T

S. typhimurium DARPRIL1975FI0AZIBACT 2 Y #
ARE, HY 7+ ST RKEOBN, Ames ﬁ:tﬁ"‘oﬁ}%‘-
=2,

E. coli WP2 mvrA ¥Rit 197945 R 9H Ll:z:‘ﬁf:::f@fn
FORREREEr oG5 e X0,

BERIE, —S0CH T THllEEEL .

HEIIEELT, =a— FY T ¥ 7D ANe. 2 (Oxoid)
EANLLFARBRECERZHEL, 37C, HlLIRYE
BHRL S ERL b O REREE LT,

(meHE]

FY 4 FFV > {CAS No 7756-94-7) i, FF=E
168.30 HEGEHOWEETH L. HEE 99.13%D L0
(ov FES 27606, AEFAmEFEEHENE) 2dDHE
ALBETERSrOEF L. HRPHIL, EAR
ICHIERMTRELLE. MIAVIFVYE, Txh
¥ {7y +E5 1 DSR3251 B L UF DSMA4L73, FIIEHIEE
THER)) I 50 mg /ml 124 5 X BB LLE, R
BTHIC A2V LITHERLLLOE, Hed iR
Bl AwE,

L BHFRRREBWT I NAVTFLYOTENVE
WP TOREERBE HIEE (340 mg /m) BIUER
B (200 pg/mh OAUBEICOWT, ERELREHTTE

L7, Z0#E, WES4ENCBTZEIY YT
OFEHEEIR, FATNDHME (08H) OFICHL
T, WOBXFHIHTHo L.

%7, FRBICAVZRARRECOVWT, FRMUE
HEARATo 1858, 50 mg fmd BHROTERERER
ML, 97.3~98.0%, 3.125 mg /ml ¥, 100~102%
Thoix,

BEDEREIE, PUA VT TV YRET L VER
PTHEETH), F-AYEPOEBRMHOEER
FEOEORMA S 5 LFHR ST,

(Rt A
BB R RS U"%@(é—k%iil;}."r‘@ EBY
THb. .

AP 17UNT T4 K . { EEFREEGEY)

[T L (&l ) K A (RfcstIE TEED)
9-AA 19-T3I/F7#VUY>¥  (SigmaChem.Co.)
2.AA XTI/ TR Y (FURHETEGD)

AF.2, 2-AA 13 DMSO {(BMIET HER) ISFRL
b D% —20C THEEREL, ARFERLAZ. 9-AAR
DMSO {2, SA REGKCERL, EerHECAY
7.

| (b & O S9 RADER)

1) by FFH— (TARREE)
THOKEE (A) BXT (B) ’&’ézﬂs 10;1 OEET -
BeaLL, :
(A) /%% }TH— (Difce)  0.6%
B2t (ot Y I N 0.5%
B* L-ERFP 0.5 mM
EF4 0.5 mM
D WP2 i, osmub')—fw?/?kﬂ{
R,
2) SHisH

HE BFREBEDRORIPERER A, &
B, EHUbYOERIEITROL B THAE,

g Sy IO b & 1 L) B 02g
X VR 17 2g
Y UEERFEZ ST A 10 g
YURKET €T AT YA 35g
- 44N
Fha—R 0 g
Ky BT H— (Difco) 15 2

$Z 90 mm @/‘e LidHAD 0 m L TEDT
5.
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RIFERHER

3) SaEE (1 mh FRORAEEL)

Sk - 0lml
*NADH ‘ 4 gemol
=T HTA 8 pmol
NADPH 4 pzmol
EEH ) oA 33 pmol
02M V) U ERBREEEHTY  05mi
Fa—2A-6) Vi 5 pmol

w1 TEEO Sprague-Dawley FHEF v b &2 72 /28
WEF—PRB LU, 67 74
ERHOHEHES TBRESEL THERLL S
(Fya—=r@ER) TRwE.

(BREBARE) :

S bELTHWT, EEES L URBEEERER
FoTRERETo 7,
INEBEERIC Ry ST —-2ml, HEBRDE BRE 0.1
mi, V EEBEE S5 m (UBHERERBBWTI
SOBREOSmD), REEEO.l ml EIRESLEDSEAHRE
WFHE L TES -, £, BREE L THERD

HEMEORDHICITE Y, TR EE0BEITE

WEBHRERAVE, EREHILOBEYREECS
B X UASE Tablellm L7z, BEi337°C CARBEIT

v, £LAERan--KEHEEL, TRETNZOF

B L EREEEROL. AEROFRICOWTH,
RS 5\ EFARMET C, EREDOBROK
Bh oL,

(o)
AnSEOREEOS L, M toREHOELE
HH 2 VIRRANEHIECB VT, BBWELEAT
ZEFELIBTAEBEER I o~ HOTHEYN, B
Mt BOFRIC TN EIEmL, o, FOR

BB S 2 iR RTDD b h S A,

LHEBRMEANEBRBRRICBWI(EEEREFTA
(BB#:) tHE+HrI &L

ERBLUER

(ARZERR) ,

M4V TFLZIZOWT, 50~5000pug/7 L — + @
FRCAREHIEL, BBRERLLLZS, TXT
OREHOBEEES L CABHERILE BT, wi
NOEETCIHEECREZD R 2ol LidToT,
ERBICBTAREAEE, TRTOREHCBWT,
Eagk, ABHEELE L $12 5000 pg /7L —PET S
Zkk L7

(&) .
FER% Table 1, 2 ISRLA. PU AV TFLRDON
T, TRUGHBERHESWT, EERE, sl
L3, 312.5~5000 pg /7 — bOEHT, QthE2k
L, REFERLE 200RBEELT, AWk

- BoREHOEERE, {MHEEtEowWTRICBNT

b, AEEFEOHIERE T —OBEMEED LR
dpof, £, W2 OERERRVT, EEHED

50001g/7 b — MEBWT, WEESED S NABEY

Hol-.
DrofBIrdTsx pPIAVITFLTE, Ak
REZCBWITERERF LWL O (B &H

CHR
(I} D.M. Maron, and B.N. Ames, Mutation Rescarch.
113,173-215 (1983).

(2 MH.L. 'Grecn, “"Handbook of Mutagenicity Test
- Procedures, " (B. J. Kilbey, M. Legator, W. Nichols
and C. Ramel eds.) Elsevier, Amsterdam, New York,

Oxford. 1984, 161-187.
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Cormrespondence
Authors: Tohru Shibuya (Study director)
Motoe Katoh, Kyoko Sakamote,
Takumi Hara, Naoko Ishihara,
Kumiko Kawakami,
Yasuhiko Matsuki, Madoka Nakagomi
Hatano Research Institute, Food and Drug Safety
Center
729-5 Ochiai, Hadano-shi, Kanagawa, 257, Japan
- Tel +81-463-82-4751 Fax +81-463-82-9627

54

R b

1V RN 7, Sk £ g e B iR

R

ey

R

o -
e e

o, v . e . . ERNE e e A . : Y . PR
ol AL 2 el Mepr e A AL e D B S Ry il B

i




;
i.
bUSYTFL ;
ii
it
Table 1 Reguits of reverse mutation test (I} of wriisobutylene *¥ on bacteria l
With (#) or | Test substance ' . Number of revertants (mrmber of colonies / plaie | Meand S.D.) ) -::
without (-) dass Base - pair substitution type Frameshift type
$9 Mix (g /plate TALOQ TAIS35 WP2uvrA TADS TALS37 i
0 230 M1 136 10 20 18| 40 30 3| 30 38 |14 1 ou
¢ 136+ 55) {_16% 53) {34+ 5.3) ( 30+ 653 {12+ 17)
3125 156. 153 113 g 14 2] 18 14 10 14 22 7 g 9 1
( MI+ 240) 11+ 31) { 14% 4.0) ( 18% 40) (6 46)
625 126 142 161 iz 10 12| 15 1 15} 20 16 0] w0 8 5

( 1433 17.35) ( 11+ 129 { 16+ 1.7) ( 19+ 23) { £+ 25)
1250 & 133 148 135 9 10 14| 20 $ 14419 21 I& 3 7 .10
( 133+ 75) ( _11% 26) { 14+ 60) ( 19+ 253 8+ 21)

SOMix 2500 # 154 150 167 1? 11 3 26 20 27 23 13 17 13 12 9
( 157+ B9} ( 12% 4.6) ( 244 38) ( 184 50) { 11x 24

“ s000 2 (113 127 12|13 9 s| 2 17 16|20 17 4[| 2 5 8
: (131 198)] ¢ 9+ 40y (194 38) (204 33y (5% 30)

6 154 140 141 13. 12 12| 2 31 27] 33 28 3 21 20 20

( 145+ - 7.8) {12+ 0.6) 2B+ 2.6) (314 25) (20 06)
a2s 128 142 130|312 11 11129 26 22§22 B W| s 1 1
( 133% 76)  ( 11% 06) { 27+ 15) ( 23% 3.1) (9 31)
625 ne us 12| w0 4 122t 17 n) 2w 2w |11 8 $

(119 6.7 {12+ 20) {20+ 239 { 35%1135) { 8% 25)
1230 # 142 45 133 11 190 15 19 13 Bl 3 7T w8 15 12|
{40+ 62) {124 2.6) ( _13% 553 (26 7.6} ( 12% 35)

SOMix 2500 # | 145 156 156 | 12 11 381 107 10 16 27 22 29| 18 5 5 fi
' (152 64) { ox 2.1) (12 35) - ( 26% 3.8) ( 7% 29) : 3;'
-+ 5000 # 90+ 117+ 1114 13 9 8 11 4 161 25 21 14 2 9 g C I

( 106+ 14.2 } ( Wt 261} { 4% 253 {20+ 5.6) { 9% 06)

Posiive | Chemical AF2 SA AR AR2 S4A

control Dose (112 fplate) 0.01 05 0.01 0.1 80 ‘ : i

$9Mix () | Number of s71 s2t 498 | 430 420 402 (135 141 136 {706 653 644 (1272 3474 3159 £,
colonies / plate ( m0x 3730 (a7E2) (134 823 ( 66RE3SY  (3E1506) 1

Positive | Chemical 244 244 244 2A4 244 F;

control Dose (g /plate) 1 2 10 0.5 2 -

59 Mix (+) | Number of 874 903 887 [200 186 237 | 546 540 637 | 271 288 287 | 234 257 260 B
colonies/plate_ | ( 888+ 1453 ¢ 20842643 {5744y ( 282+ 53] (50 142) ' *]:

AFR2: i-(z-Furyl}-S-(S-niuo-z—fury[)acrylamidc » SASodiwm azide, 9AA: 9-Aminoacrdine, 24A: 2-Aminoanthracene o
*; Inhibition was observed against growth of the bacteria. #: Precipitant was observed on he surface of agar plates. '
*+: Purity was 99.13%. )

e s

A

463
55 ' '




164

ERTRRE

Table 2 Resutls of reverse mutation test (IT) of tiisobutylene ** on bacteria
With () or | Test substance Number of revertants {number of cologies / plate , Mean + $.D)
without () dose Base - pair substitution type ) Frameshift type
59 Mix (g /plate TAL0D TA1535 WPzowaA | . TASS TA1S537
o 138 144 47015 12 M) 12 13 17} 18 23 B 5 8 8
{43+ 46y ¢ 1ax 153 ¢ 14+ 28) {22+ 36) (7% 17)
3125 1286 105 o) 16 117|123 o) 1w 14 2| 7 7 g
(1% 149) ¢ 15% 32) (. 16 70) {18+ 32) {7+ 06)
625 # J107 108 w2 @\ 17| 5 5 12] 2 2w w] 7 % 3
iz 61 ¢ 171 359 ex 359 (_19% B1)  (  6x 26)
Rse# 120 127 w718 15 13} 12 12 1} 17 20 A| a4 6 2
o s 22y oz w7y el 1o myl ¢ 4x 20
SOMix 2500% | 99 w6 9% )17 1w @iiw M4 7| m 13 15| 7 1 8
(o0 51yl 13z a5y ¢ 13= s0) ( 1s: 423 ¢ 5+ 38)
8] 5000 # | 137¢ 123+ 1124 7+ o+ 124 B 4 g 134 6+ a¥ 4+« a4+ 14
{ 124+ 125) ( 9 25y ¢ 7+ 23 (6% 65) (3% 17)
0 159 154 149 1 9 15 17 17 13 29 33 10 10 9
(1544 509 ¢ 173 30 16+ 23) {28+ 50) (_10% 0.5)
3125 m oz w9 7 s|ls 15 18| 2 0 wu| 4 s 5
{115+ 64) ¢ 7x 20)  ( 16% 2.1 ( 24+ 40) {5+ 06)
625 # [139 124 105 | 14 14 w| 8 13 v| 2 @M 0l ¢ & 3
{ 13+ 1703 { 13+ 23) ( 15& 2.9 { 19+ 517 { 5 1L7)
1250 # |15 11 us) o 17 1614 12 w32z = u| 4+ 6 5
) (111 84) {14+ 339 ( 12+ 15 {36+ 53) {5+ 10}
S9Mix 25004 [106 o2 g0 | 1w 2 {13 15 w|lwMm wm w| s & 6
(_53% 130) 14+ 6.7 ( _13% 25 { s 35) 7+ 1.2)
+) 5000 # | 124% 121+ 1404 8¢ 9+ 99 g+ 5+ 34 162 19% 454 3+ 5+ 44
¢ 128+ 102) (9% 06} ¢ 5% 1%) (27 [59) (4% 103
Positive Chetnical AF2 SA AF2 AF2 QAA
control Dose - (it g fplatc 2.01 05 0.01 0.1 80
89 Mix (-} | Mumber of 53t 538 546 | 154 166 167 | 200 163 186 | &6 &0 &1 pomr 2184 2021
colonies / plate { 5351 12.8) (1622 723 ¢ 193x 7.0 ( 697+ 287 {2094+ 82.8)
Pasitive | Chemical 3AA 2AA 284 2AA 2AA
control Dose (p g /plate) 1 2 10 03 2
$9 Mix () | Number of 732 727 M9 | 167 173 174 | 514 648 00 | 172 176 183 | 205 192 198
colonies / pate (B6+ 1850 (170 380 [ 811050 (1775 563 { 198+ 65)

AF2: 2-2-Fory[}-3-(S-nitro-2-furyDacrylamide ,  SA: Sodium azide, 9AA: 9-Amineacriding, 2AA: 2-Aminoanthracene
*: Inhibition was observed against growth of the bacieria. #: Precipitant was observed oa the surface of agar plates.
" ke Purity wag 89.13%.
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In Vitro Chromosomal Aberration Test of
Triisobutylene on Cultured Chinese Hamster Cells

L3

OECD I {bEYRE SN ARICER L ERTATHED
~RELT, MIAVTFLOERBIT RIS
BIEENEETFETLIAD, Fy4 ==X - 1AZA
¥ —EEE (CHLAU, BLFCHLERT) 2AWTER
BRLRBGERTERTSRL.

FeafRERBRIIBCVLBELRET S0, Y
TR EITTo L 2 B, HEHIT B 2450% O

FEHIR %R T IR 0021 mg/ml THot. —F, R

B OSOmix EIEE T 12 81 5 #50% nasging
ATIREDE, 00042 mgiml ThHo7:. F/-, SOmix FIE
TCR, ABRLABREERE (0.05~1.70 mg/ml ) TS0%
T HEMHNRNEREZED o NP EoT, B
BERERRCE VT, EHEHETIE 00210 mgm], {5
TEELEDSImix FHET CH1.70 mg/ml (10 mM) ,
SOmix FEMFAE T Tt 0.0042 mgfnl DALFRRE £ ZHEL
WiREL L, ZOI1ROEET FIRE, 14 m;&%ﬁ:&
B LTHW:,

EEFEIC LD, cuL Al E 24I0B X U7 48 p a2
L8,  TNTOMERIC BV, REkoERy
PEBHEROBREARED S b, 31, 4
BHEHAE BT 5 Omix FET B L USEEETO VS
RORERBCEWTY, SbhoiieRes  Ueid:
WREOFREARES B>, :

PEOFEEIL MY AV TF L vid, RRORSENE
TTRBEENOCHLERE B ARE T RBRL A WER
= A WA

Tk

1. FEH LA

PH—F . YY—R)¥7 (JICRB) HHAF (10884
2R, AFEE B LieFy =X -nbaxy—
gk CHL MR %, MAESM 0RBATREICHY
7. ‘

EER DR

g, 4M5)RMmiE (FCS : JRH BIOSCIENCES,
Uy G 1C2073) %Io%wﬁﬁuu-»f 7V MEM 1
BEERWE.

3. EEEEH
2XICEO CHL Mg %, W Sml 2 ANLET 4w

J\._

— (5% COz) P“]'(%’ELJ“

ra (B 6com, Coming) IEE, 37 THOCO ff Y¥a

ERETR, AREEHRCEBRBELMmE, 248
Bk CPagkemam LA, F 4, RBNEMIETE, 4
ReiffE3 B HICSImixDFET B & UFEIRE T CoRrrga
BL, MERTHENSREEE TS 0 I8KRE £
7=,

4. HHERIHE
AV TF L (CAS No. !

SR IEAEEEST, KBLUVAFLANEE
YEEARE, TR IYENETHSL. HFN Colin, 4
FH 16830, 3I:KE50C, #8177.5~179.5C,
0.53KPa (20C) OPE T, HFZ99.13% TH5. EE
B ERTEERHORERET CEMBRETS D,
B (TH V) TORTHRABTH, 020~340mgy/
ml OREFHB TN IREETho 7. .

5, HERMBEOEH

HEOH OPMYE, EHOOXfTok, BT E
¥ (FIYCALET MR, Oy MES D DCKIS9) AW
. BRERECERLCEREARL, 2w TEERT
EETEAFRL CHEOREORRY ERRELEE
L7, EBHERSEE, TRTORBRBWTEER
DOS% (v Ih A E i, RedhBRERBOE
EERoOWBEER, ABHEREIC B 5 S9mix FFET
DIEREERE, B LUSImix FET ORIBEF L KRR
DORBEORER, TNTHERAN (FRERI%M
BED85% BLL) DETHo A,

6. HERHAHGEHRICL S NENEORE

R EREIRIACAHBDE oRBERE L ET
Bz, HRMEHOHRMMIIRITT ZELE L B
B O CHL {RC i1 2 AR A 1, BEER
TRt (Monoceliater, #4 Y ¥ SAKRFTHER) zH
WUERORMBREEEHL, BBy ELEEORENE
B o okt o THEE L. :

ZOHEHE, V4 VTFLr OKI0% ORI % T
TEEL, s0%rREtBEoELhERLAET
5, HEETRORImgml o7, —F, fEEk
1L D S9mix FEFET TH0.0042 mg/ml Xz -7z F
7z, SOmix T CiL70mg/ml (10mM) OBEFIZEV

T H50% = Rk 2 A BFEFIGIEM LD b vk 2o 7 (Fig.

I, 23,

57
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e ik R s

28, AWEHR T P /OERL CEERICERLE
BE, RECTHEEREEL, BEFHLEENLCES
L BREIMIER B AT 2 EED L bz, RIS
OHRTHI I Lo b, BRLonEigg)y, BRI
BERICEHRAATVWAREAZ I EMDLLELLR
5. ' :

el treated for 43 e without S9 mix
-_—0— treatad for 6 hr without 59 mix
ﬁ 100
E
g
[}
3
o -
E’ 50 1
-= -
5
E -
=] J
3 ;
¢ T T — T
0.00 0.05 0.10 0.15 0.20
Concentration (mg/mi}

Fig.l Growth inhibition of CHL cells treated with
riisobutylene without 89 mix

100 e

R

£

Q o

% -

506

£

oo
%

- - |

i i treated for b hr with SO mix
o .

O - 4 1] ¥
0.00 0.5G 1.60 ‘ 1.50
Concantration {mg/ml}

Fig.2 Growth inhibition of CHL cells treated with
triisobutylene with 59 mix

7. RBEBORE

AR BOHR YL Y, MEEKRERBTHY
SEBRHHORREEY, HELETIR002Imgm, £
T EOS9mix FEET Tl 1.70 ma/ml , SOmix FEFEFE
TTH 00042mg/ml & L, TAFNEEEED (208
BERthiBRE /4 ORESEBREL L.

8, RBHERIERE

ERETO2EHAIIL, INEI FEERBENSO0.1
pgml %3 55 RIS 7. B R O

REECFE-2TITok. X554 FERZE v~ Lito

EoMfEB Ui, fERL SRS, 3%FAFBEETHI0
SEfetn L 7,

9. BERH

ERLAATA FIEROS B, 19074 v ahbid
LRIERLATA FE, HoBEIFE-Thas
EBPFHL VWY S ICT— ML ARETHIT L.
A0SR, FABRBEERESES, WD RE
(MMS) FREET (X A FEECETVTITN, bk
Bhirnwlkaashloy v, HE, cih ol
ERE OF S FHIEE (polyploid) DA ONWT
PBELE. FHEERFICoWTH 1BE200, ik
BRto o T LB s00E o e ch AR & 4T L 7.

10. BEEAE

IELPEXTE, EERB & PR MEATERBE b RERY AL
COWTOSNERE, BRLHBY BEREoR
Bel, BREMROBCoWTHRRL, EF0EER
FRACGEALL. REERETHTIARONESE
i22WT, 74 v+ —® exact probability test HEiC X
b, RN R RAEFNS L BN
BUENBHFOFEEREL T ok, HRPHOREER

ERRECOWTOHER, GEGY OWEEECHE

v, el fRRE 2 E T DM EEY 5% kit B,
5% LAk 10% ki & BEEE, 10% LLe@Ml L.

ERBLUER

ERERIC L B REEMFOERE Table LR L. b
YAVTFULY ML T 24EHE LU 43R L 728
RFEERT, RE4AOBEERES IUPEHITIRoNEHA
BRAEREMEIRD bhldo i,

AR LI X 2 B ot D5 £ % Table 2 W5
Lz, MPIAVTFVLreEMiTSmixEETELUEE
FHETT AL RIBER T, wifhditdl
DIRERE S LUBRESEAR o BBEREICFE M
BHohildhot, ‘ :
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Tablel!  Chromosome analysis of Chinese hamster cells {CHL) cotinuously treated with triisobutylens ** without S9 mix

Concent- Timeof No.of No. of struchural aberrations - No. of cails
Group ration exposure  cells . Others™ with aberrations Polypleid®  Judgément®

(mg/ml) @) anailysed gap ¢tb cle csb cse f mul®  otal TAG (%) TA (%) (%) SA  NA
Control 20 0 0 0 0 0 4 0 4 0 1 (05 1 (05 0.00 '
Solvent” 0 24 200 1 0 0 0 0 00 1 0 I (05 © (Q0 0.25 .
TIB 0.005 . 24 20 ¢ 00 0 0 0 O 0 1 0 (0 0 (00) 000 - . =
TIB 0_0[_] ) 24 206 0 0 0 0 0 0 O 0 0 0 (00 0 (00 050 - -
TIB 0.021 24 20 0.1 0 01 0 0 2 i 2 (1l 2 (10 0.13 - -
MC 000005 24 200 S5 541062 1 5 10 183 1] 99 *(495) OF *(49.0) 0.00 + -
Solveat” 0 48 20 0 0 0 0 0 00 ] 0. 0 (0 0°COD 0.00
TIB . 0.005 48 200 0 0 0 0 0 0 0 0 0 ¢ (0 0 (QG0 0.25 - -
TIB 0.01L 48 200 1 00 1 0 0 O 2 0 2 (1L 1 (05 0.13 - -
TIB 0.021 48 20 0 0 01 0 0 0 1 4 1 (05 1 (05 000 - -
MC 0.00005 48 200 5 59143 7 4 9 10 237 0 116 *(58.0) 115 *(57.9) 0.50 L —

Abbreviations : gap : chromatid gap and chromosome gap, ctb : chromatid break, cle: chromatid exchange, ¢sb : chromosome break, cse :
chromosome exchange (dicentric and ring etc.), f: acentric fragment (chromatid type), mul : multiple aberrations, TAG : total no. of cells with
aberrations, TA : wtal no. of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, MC : mitomycin C.
i} Acetone was used as solvent.  2) More than ten abervations in a cell were scored as 10, 3) Others, such as attenuation and premature
chromosome condensation, were excluded from dre no. of siructural aberrations.  4) Eight hundred cells were analysed in each group.  5) Ju
dzement was done on the basis of the criteria of Ishidate et at, (1987).  *; Significantly different from solvent control at p<<0.05. ** : Purity was
99.13%.

Table2  Chromosome analysis of Chinese hamster cells (CHL) treated with triisobulylene ** with and without S9 mix

Coneent- 39 Time of Na.of No. of siructural aberrations . © No.of cells.
"Group  rion  mix exposure cells Others® with aberrations © - Polyploid?  Judgement®
(mgfml} - (hr) analysed gap clb cte csb cse £ mul®  owal TAG (%) TA (%) (%) SA NA
Control 2060 0 1 0 0 0 0 O 1 G 1.065 1 (05 0.00
Solvenl® 0§ — 6-(18) 20 ¢ 0 0.0 0 0 O 0 0 0 (0 0 {00 0.25
TIB 0.0011 — 6-(I%) 20 0 0 0 0 0 0O O 0 (] 0 (O 0 (00 0.13 - -
TIB 0.0021 — 6-(18) 200 I 4 00 0 2 0O 3 i 3 (15 2 L0y Q13 - -
TIB 00042 — 6-(18) 200 ¢ 2 0 0 0 0 0 2 0 2 (1 2 {10 0.88 - hat
CPA 0005 — 6-(18) 200 I 006 0 0 0 O 1 1 1 (05 060 (00 0.13 - -
Solvent® 0 + 6-(18) 200 01 0 0 0 O O 1 Q 1 (05 1 (05 0.25
TIB 043 -+ 6-(18) 200 i 01 0 0 0 @ 2 0 2 ¢C1L0 1 (065 038 - -
TIB 085 + 6-018) 200 0 2 0 0 0 0 0 2 2 2 (1) 2 (L 013 - -
- TIB 170 + 6-({18). 200 o1 00 0 0 O 1 0 P (05 1 (05 0.25 - -
CPA 0.605 +} 6-(18) 200 10103254 2 2 8 30 409 0 157 *(78.5) 156 *(78.0) 0.00 + -

Abbreviations : gap : chromatid gap and chromosome gap, cib : chromatid break, cle: chromatid exchange, csb : chromosome break, cse :
chromosome exchange (diceniric and ring etc.), f: acentric fragment (chromatid type), mul : muliiple aberrations, TAG : total no. of cells with
aberrations, TA : total 5o, of cells with aberrations except gap, SA : structural aberration, NA : numerical aberration, CPA : cyclophosphamide.

I} Acelone was used as solvent. 2) More than ten aberrations in a cell were scored as [0.  3) Others, such as attenuation 2nd premature
chramesome condensation, were excluded from the no. of strectural aberrations.  4) Eight hundred cells were analysed in each group. 5) Ju
dgemen was done on the basis of the criteria of Ishidate et al. (1987).  *: Significantly different fiom solvent control at p<0.05. **: Purity was

99.13%.
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