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Reverse Mutation Test of Tris (2-butoxyethyl) phosphate on Bacteria

Yy AC- TR FA)TZATNIIONT,
WEEACAIERRAERABRETERL L.

EW L LT, Salmonella typhimurium TALQQ,
TA1535, TA98, TAl537"HB XU Escherichia coli WP2
uvrA * O5HEBET AV, 59 mix EHNS X MR
D h, HEREHRBTHERSEH Az Lh
by, AREREEIT 59 mix SHRNIEERS L URINEEE b1,
15.6 ~ 500 pg/ 7 b — b OFEFE (59 mix #RMARO
TAL00 & TAI15374% 7.81 ~250 ug/ 7L — b, @RISR
0 TAS B L FWP2 uvrA 1L 781~ 2500 pg/ 7L — )
TEMEL .

FOER, CENEREEL L, AW sEREOBER
DWFNORAEICENTH, BiEBED2{ENEE S
LHEFERID —EOEIMNIZEO Gk o7z,

PEnERps, JCEBMIAE-7TMELIFL)
IAFTWE, AvimBRIBWTEERSE T LY
(Paid) L 3.

&
(EEH)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonelia typhimurium TA9S
Salmonella typhimurium TA1537
S. typhimurium N4EBRISI9TSE 10BN BT £ 1)
HEFE, AU T+ T RFEOBN. Ames 45
S5,
E. coli WP2 uvrA ¥RIZ1979FE5 R 0 H 12 EHILB{REWN
ZHOBHAERBELI L5520
BMEREB-OCUTTHEERFLAL-bOEZAY, &H
PROYFIEEREIE, BERTFRORBEC, 73/ BEK
%, UVESY, BLUEERf) 7YYy Vbt
BT pKMI01(7Z A X F) DFEIOWTHAN, 45k
PRI A TSI E L.
HERIIBLT, 22— My b7 R No, 2(0xoid)
T AN LERIGERE ICHE L CEEY S8R EL,
ICTIORHEERESEELLLOLREREEL L
JAS

(#5210 8)

VBN R{E-TRFEIZF L) IRAT L{CAS No.
78-51-3) i&, T8 398.54 WEREARMFETSHL. Hn
MBI, RALEIEREE, oy [ HES
K70702, #EE 98.2% (L#idp i HH) TH Y, KA AfLE
TEHPLMES ShA, HBRWEE, fHEE TEE,
THELTERTREL . &8, KBEHTIRICRALE
THEMIZBWT, HERWEOEESTET > 2HR,
B 972% THh - 7.

Dy ) A (TR FL)TAFILIE, A
F AKX F(DMSO, 0 v bEF ESK4546, 1
SEMEE TR BB L CRBIREORMIELAN L
%, RIS COLHA3ILWL2THRL, e iH R
(g IRV A

(REIE BRI )

BB B E S L U OBBENTOEB) T
Hb.

AF2 © 2-(2-7 U A)-3-(B-= PT-2-F Y AN T &

VLF iR (L ¥rEeaR)

SA I FTUEFRUTLA CROYR Rt T 3E0R)

9AA 1 9-732/FZ 1YY  {SigmaChem. Co.)

2AM P 2-7 /7Sy (AONGHMEETER)
AF2 B LU 2AA 13 DMSO BB LA b D% -20CT
HREIRAEL, MRRE L7, 9AALLZ DMSO (&, SA &
MOKICER L, ERCREBICAW.

(fE# 45 £ U 89 mix OFERE)
1) by TTH-(TAEHE)

TROMFR (A) BLU (B) #FEI 1011 DEET
A VAN

(A) /¥ FT7TH— (Difco) 0.6%
b0 [ il N R P 0.5%

(BY*L-v A+ 05mM
D-EFF 0.5mM

*WP2 uvrA B IS, 05 mM L- b Y 7 b7 7 YK
R,

2) ARgiE
B, MR TEMBORIRRERET BV
b, BlUSTYOABRTEO LRI THS,

BEE= 7 % 27 4 - TRk 0.2g
7 - 1A 2g
UBkKES Y YA 10g
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1.92¢g
AKEEILT U YA 0.66 ¢
FNa—2R 20g
87 + 7 H—(Difco) 16g

FEOmm DIy —L1MBHLn 0ml R LTEHDT
»H3,

3} 89 mix
ImiPTROEDTEEL
Sg** 0.l mi
N (AR AN 8 umol
HAEH ) A 33 urnol
FNa—R-6-1) B 5 umol
NADH 4 umol
NADPH 4. pmol

F 10T - BRI (DI 74) 100 umol
** 7B Sprague-Dawley ZiEZ v F& 72 /20
E#—N(PB)BLU 5 6-X¥ V7 FKY(BF)®
RS CRESFE L TEELASIEAV .

(B )

Tl rFRa—g PENILY, 59 mix EENE
B&ds X OF S8 mix IR % 4T o /0.

ANRERE L, HERDEAR 0.1 ml, V) rEERENT
0.5 mi(S9 mix FMFEIZHBVTIZ SO mix 0.5 ml), &
FEHH 0.1 ml RAL, 37CTAFMEERLE S HEE
Lizobt, Poy77H—2mizMi TREL, &K
HFERE L TEDA, /4, WEFEE: L CHBRYE
RBHOD DICERBE, o BEEOREEmYE
BREEPHVE. EREEH L OBMEDEOEHB &
R I & Table ISR L7, BB L OTEME BRI,
FIBE - L/ofboosEBR e HE s LA, BE|E337CT
A8 HAT Y, EULAEE o —HE2EELE, T
HOEEIZOWTIHE, BIENS 2 WIEERFEMET T,
ERFEOERORED S L 2. AuiTiRiEHE
RERBICBVWTIE, BB LU EECE IR
o, HFREEOWTRIRT 2L L, 1, FREIC
BT, MHBESLFEHAEC2E, 322 H
v, FRNENEFOFHELIZERES RO, HESRTE
HEEL 1, FRBEF—HEl 2w T2EERL, &
ROBEREORETT - 1.

()

AWi-sEOBREE®Y L, 1B LOBERHD 59
mix FEIIDH B V& SO mix A BV T, R
BxaH AR I BT AERET U ~HOTHE
P, BENEOZFNICEAT2EL EIEmL, 2o,
7 ORI FEE D 2 VI A S RTRLSDE0 NG e
i, LEHBPERERABRRICBVIREEEAE T A
(M) EHETLHEE LA I2FL, 2RIORGED
—HTOAERD O —HOEHHE GRS R EO 2
DL & 7 2 FIRAE0D 5 N BAI BV T, ZOWREL
BEARIOLTTHY, BRI —BoBncARE
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FHEFEOR WS EBRE T E L.

BRLUEE

[RETEHER)

PYERFIAZ-TFELIF V)T AF LA DNT
50~5000 ug/ 7L — FOFEETERETHIL LT, HER
FEmLE. FOER, S9 mix ERMAEB T,
TAIO0 & TALIS37 ¢IBWTIE 150 wg/ 71— P AL T,
TA1535 & TAGR IZBWTIL 500 pg/ 7V — b RLET,
WE2 uvrA (28 Tid 5000 pg/ 71— + CHEMEA R
Sz, F7:, 59 mix RIIEERTIL, TAI00, TA1535
B L TAIS37 2B W Tk 500 ug/ 7L — F L ET,
TA98 & WP2 uvrA TI41500 g/ 7 L — F ELETHIE X
DD b,

Lizdi-T, AR B o RkEHEEE, 59 mix &
TRINEREE R X ONRINEKEE & b 500 pg/ 7L — B (89 mix
ERIIEE O TAI00 L TA1B37 i 250 pg/ 7L — b,
WP2 uvrA % 5000 pg/ 71— b, 59 mix ifIIEER®
TAS8 & WP2 uvrA i 2600 pg/ 7L — k) E LT

(FiER)

SO mix ERMBESE LS L UIREBTE b2, ETo
BEABEIVWIAK2CoHESRELTC2EANAE
RERTEM L /- (Table 1, 2). #OHEE, WIhoiE
BlIZB ThH, BEdHEEo2ELEEZLIEE TS
—HOBEMIED N dh o7,

PBEOBRIIESE, VUBIAR-7TFo5
LY ZF M, BB BRIBWTRRREZAEL
T () LB LA
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Table 1-1. Mutagenicity of tris (2-hutoxyethyl) phosphate in reverse mutation test {I)on bacteria

With (+)or | Test substance Number of revertants {number of colonies/plate, mean % S,0.)
without{-} dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TALGO TA1535 TA98 TA1537
0 11 107 95 10 7 9 18 13 1% 6 10 7
(104 7.9) ( 9+ 1.5} (172 3.2)| { 8+ 21)
7.81 122 134 106 NE ND 5 3 7
{121+ 14.00 ( 7+ LB
156 141 93 139 g8 14 5 21 23 17 5 5 7
( 124+27.2) { 9% 4.6) ( 20+ 3.1) { 6&£ 1.2)
31.3 117 116 117 17 11 15 26 23 7 3 6
(117+ 0.6) (14t 3.0) { 21+ 5.7) ( 5+ 2.1)
S9 mix 62.5 128 122 108 8 5 15 15 17 14 8 9 7
(119+10.3) ( 10 40 ( 15k 1.5) ( 8 1)
(- 125 127 118 112 11 § 11 21 24 14 6 3 7
(119+ 7.5) (10 1.7 ( 20 5.1) ( 5t 21)
250 89* 73 04> i 6 6 18* 17+ 20* LI ¢ L | 4
( 85%11.0) ( 4% 29) ( 18+ 1.5 ( 0+ G0)
500 2% 2¥ dqF 23* 13  9*
{ 3% 1.2) { 15+ 7.2}
0 145 121 138 9 7 18 11 9 10
(135+12.3) ( 11= 59 ( 10+ 1.0)
15.6 163 140 148 11 17 15 13 6 15
(150 11.7) { 144 3.1 ( 11% 4.7)
31.3 42 150 172 11 15 7 9 13 12
{155+15.5) { 11+ 4.0} { 1i+ 2.1)
62.5 180 121 172 10 9 8 12 12 16
(158+ 32) ( ot 1) ( 13+ 2.3)
SO mix 125 153 129 137 7 g 10 12 6 12
{1404£12.2) { 9+ 1.5 ( 10 3.5)
{+) 250 111 135 151 11 15 6 12 14 12
(132+£20.1) ( 11% 45) {13+ 1.2)
500 133* 150* 134*% 100 5 12¢ o o* C*
{139+ 9.5) ( 9t 36) { 0+ 0.0)
Positive Chemical AF2 SA AF2 9AA
control  |Dose {pg/plate) 0.01 0.5 01 80
S9 mix(-) Number of 775 794 860 | 378 396 365 724 638 737 | 725 1204 1329
colonies/plate (810::44.6) (380 15.6) (700:£53.8) (1086+318.8)
Positive Chemical 284 2AA 2AA
control [Dose{ug/plate) 1 2 2
S9mix(+) | Number of 632 740 739 { 301 300 326 315 338 356
colonies/plate (704+62.1) (308+14.7) (336-=20.6)

AF2:2-(2-Furyl) -3 (5-nitro-2-furyl) acrylamide, SA:Sodium azide, 9AA:9-Aminoacridine, 2AA:2-Aminoanthracene
* Inhibition was cbserved against growth of the bacteria.
Purity was 98.2 %.
ND: Not done
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Table 1-2. Mutagenicity of tris (2-butoxyethyl) phosphate in reverse mutation test (I)on bacteria

With(+}or | Test substance Number of revertants{number of colonies/plate, mean + S.D.)
without (=) dose - Base-pair substitution type Frameshift type
59 mix (ug/plate) WP2 uvrA TA9S
0 15 20 18
(18 £25)
156 24 19 27
{23+ 4.0)
313 6 24 23
( 21+ 44)
625 18 22 21
{20+ 2.1)
S9 mix 1250 25 13 18
( 19+ 69)
() 2500 ¢ 20 18 25
{ 21+ 36)
5000 ¢ 11 20 17
( 16 4.6)
) 31 14 23 26 26 19
( 23+ 85) { 24+ 4.0)
78.1 21 20 20 21 31 25
{ 20+ 0.6) (26 5
156 15 22 22 30 28 16
' ( 20+ 49) ( 25t 7.6)
313 20 19 28 25 25 25
( 22+ 49 ( 25+ 0.0)
59 mix 625 17 25 18 12 20 2%
( 20+ 44) ( 22+ 89
(+) 1250 18 17 20| 20 15* 18*
( 18+ L5) (18 25
2500 21 21*  10%] 18* 25% 13*
{20+ 12) ( 19+ 60
Positive Chemical AF2
control  [Dose(ug/plate} 0.01
S9 mix(-) | Number of 314 275 290
colonies/plate (203+19.7)
Positive Chemical 2AA 2AA
contral [Dose{ug/plate) 10 0.5
S9mix(+) | Number of 688 780 749 | 282 318 34
colonies/plate {739+ 46.8) (311+26.6)

AF2:2-(2-Furyl) -3- (S-pitro-2-furyl}acrylamide , 2AA:2-Aminoanthracene .
*:Inhibition was observed against growth of the bacteria. ¢:Precipitate was observed on the surface of agar plates.
Purity was 98.2 %.
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Table 2-1. Mutagenicity of tris (2-butoxyethyl) phosphate in reverse mutation test(II) on bacteria

With (+)or | Test substance Number of revertants (number of colonies/plate, mean % 3.D.)
without (~) dose Base-pair substitution type Frameshift type
59 mix (ug/plate) TAL0 TAI535 TA98 TA1537
0 117 108 101 11 10 14 : 19 21 14 11 16 13
(109t 8 {12+ 2.1) { 18+ 3.6) { 13+ 2.5)
7.81 112 107 107 ND ND 6 7 2
{109+ 2.9) { 5t 26)
156 107 83 93 9 8 7 25 20 21 8 4 11
( 94x12.1) ( 8+ 1) { 22+ 26) { 8t 3.5)
31.3 104 104 94 9 5 11 19 23 18 9 6 10
(101+ 5.8) ( 8t 31) ( 20+ 2.6) ( 8t 2.1)
59 mix 62.5 100 112 100 8 8 8 22 22 16 4 4 8
{104+ 69) { 8 O ( 20+ 3.5) ( 5t 23}
(-) 125 06 14 16| 11 10 8 0 21 21 7 7 6
(107 8.3) ( 16+ 1.5) (17 6.4) { 7t 06)
250 60* 73* e0* 5 5* 5* 12+ 15 11 0* 0
{ 64= 7.5) { 5 O {18+ 2.1) ( 0+ 0.0)
500 b A N L 12 §* 10*
( 3 1) ( 10£ 1.5)
0 112 1068 107 12 6 8 22 8 6
(108 3.2) { 9+ 3.1) (12 &7)
15.6 97 100 104 7 12 16 11 10 5
(100+ 3.5) {12+ 45) ( 9t 32)
31.3 114 100 88 11 10 10 13 8 U
(101% 13) ( 10+ 0.6) { 12+ 3.2)
62.5 132 122 90 g8 13 i2 4 13 12
{115+219) { 11+ 26) {13+ 1.0}
59 mix 125 116 92 125 7 g 12 11 6 13
(1i117.1) ( 9= 26) { 10£ 3.6)
(+) 250 92 90 108 5 13 13 11 9 9
( 97+ 99) ( 11+ 2.0) ( 10+ 1.2)
500 80* 80¢ 91* Y L o O
{ 84+ 6.4) ( 8+ 1.2) { 0+ 0.0)
Positive Chemical AF2 SA . AF2 9AA
control {Dose{ug/plate} 0.01 05 0.1 80
SS9 mix(-) | Number of 563 575 567 | 380 384 351 531 522 545 (1349 1188 1356 i
colonies/plate {568+ 6.1) (3724 18} {533-+11.6) (1208:95.0) v
Positive | Chemical 2AA 2AA 2AA
control  [Dose (ug/plate) 1 2 2 ;
5% mix{+) | Number of 512 607 650 | 274 271 345 227 202 311
colonies/plate {590-£70.6) (297+41.9) {277+ 44) x

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide, SA:Sedium azide, 9AA:S-Aminoacridine, 2AA:2-Aminoanthracene i
*:Inhibition was observed against growth of the bacteria. i”
Purity was 98.2 %. 3
ND:Not done f
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Table 2-2. Mutagenicity of tris(2-butoxyethy) phosphate in reverse mutation test (II) on bacteria
With(+)or | Test substance Number of revertants {number of colonies/plate, mean + 8.0}
without(-) dose Base-pair substitution type Frameshift type
99 mix (ug/plate) WP2 uvrA TA9S
0 28 19 24
{24+ 45)
156 28 22 24
{ 25+ 3.1}
313 22 22 19
{21+ 17)
625 17 22 30
( 23L& 6.6}
59 mix 1250 20 17 15
’ (17 2.5
{-) 2600 ¢ 16 24 20
{ 20+ 4.0)
5000 ¢ - 16 20 20
) (19+ 2.3}
0 25 23 40 30 31 22
{ 29+ 9.3) ( 28+ 4.9)
: 781 ' % M 45) 2B 16 25
! { 31x12.1) { 22+ 5.2)
: 156 31 28 2¢] 28 18
{ 28+ 3.5) ( 22+ %.3)
313 4 M 27 29 28 321
L { 28+ 5.1) ( 20+ 1.5)
56 mix 625 23 23 36 23 18 26
( 27+ 75) { 22+ 4.0
(+) 1250 24 30 24 24% 17F  19*
{ 26+ 3.5) { 20+ 3.6)
2500 ] 9% 220 20%) 17t 12 1et
{ 20+ 15) ( 15% 26)
Positive | Chemical AF2
control |Dose (ug/plate) 0.01
S9mix(-} | Number of 303 312 331
colonies/plate (315%14.3)
Positive Chemical 284 2AA
control  |Dase(ug/plate) 10 05
S9mix{+) | Number of ' 48 499 470 | 308 348 287
colonies/plate (485:-14.5) (314:£31.0)

AF2:2-(2-Furyl) -3-{5-nitro-2-furyl) acrylamide, 2AA:2-Amincanthracene
* . Inhibition was observed against growth of the bacteria. <:Precipitate was ohserved on the surface of agar plates.
Purity was 98.2 %.
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In Vitro Chromosomal Aberration Test of
Tris (2-butoxyethyl) phosphate on Cultured Chinese Hamster Cells

L2 0)

DYEEFYAC-T PR LIFN) T RAT O EEEH
B RIS HIREEFNEEIC2WT, Frd4=—X
INA AT - (CHL/IU) % v B f R
FER LA,

IS (24 BER ) B X OV R (6B ) (2B

B 50% MIFTEREIRHIMAE L, EETALTE Q4BFM) B LU

R L (GRER]) @ S9 mix FEER T TIE 0.090
mg/mi, EFEELIE(6RH ) @ S9 mix FET T 040
mg/mi Thol. ERFITONIBIEIE, 50% ML
SRR D 2ERE > RSAEREL L, ThEha
W2 TolERRE L. ERAETIE, 59 mix FFFET
T2AMEE L A ELEEEE, EREAETIE S
mix FETE L OCEFET CORMLE (13EHOEE
BRRE) 72, EXREEREL, BETAII LIV REER
EHEREERE L, Aot BB,
24 BEHERAAE B L OMERFRELEE D 59 mix FEFHET T
it 0.090 mg/mi, ASEFREMMES LU ERBOED
S9 mix FET TIZFhZN 0045 mg/mi B L T 0.20
mg/mi DEFETHo1-Z B, THOLDBEESE
EiL LU3mENTBESRE L.

CHL/TU #ifa % 24 BEREFRALIE | - BB BB (0.090
mg/ml) Tid, MPBHEC L 0 EEEERE O EE My
HEWKH AT o o408, R4RERE L UT48 05 8
LT nom@iticsntd, REAOFERECE
HEMBOFRIEH RO o kb o2, FHEMLET
i, SO mix FIETH L UEFELT TORFMBMAE L 7o
TOWHREICEW TS, REAOHEERTE CERE
DFHRERIIED bR h o7,

Bloggty, Jrgr)A@-7r2250)
LA TN, LEORBES T CREFRETLERLL
Wl EERR L7,

Hik
1. AL Mk
A= - ) V=232 7 (JCRB) 6 AF (1988 42
A, AFE 4, B2 LAFr1=—X .
NLR & —HEa CHL/IU #188%, BRaifakt 10155
A CHRERIZH 2.

2, BEEHOHN
E#I2IE, $BIEME(FCS:Cansera International)

% 10% WML 74 — 70 MEM(H @380 B3 v
B,

3. EmEH

2X 10t @e> CHL/IU #ifa %, WS ml # ANfF
w2 (fE 6 cm, Corning) IZ#§&, 37°ChH CO, £ »
Fan—&—(5% CO,) FITHIEL L, EHELETI,
LRI A B o BRI E RN, 248RRTE L UT4SKER
ME L7, o, MAREAETIE, HiEEIAEI
SO mix GFATH L UHEFET CORMULE L, MERT
B EEETE B I 1SMEMEEL .

4, RERHE

YYEEMYRA(2-7TAX L FAY AT N (B
% :TBEP, CAS No.:78-51-3, O v +&FH+& K70702, &
AEFETEM) &, EREHEHMET, Ko LT
0.11%(25C), DMSO Tt 11/, PR BT
AT LIITEREL, BE-T0CHT, #85222T
/5.3 hpa T, &35 CuH0.P, 5 F83038.54, HifE
98,2 wt% (IS T DPETH B,

WEMARKIL, BEORIVBVENHIIBVTIIEE
ThaHH, K, B TAHUYUSCTIATHT 5,

5. RN E R

EHRYDEORAL, FAO2ET 4. BRE
DMSO (548 T26) # v/, BEi#rERICER
LTHEZHSL, 2WTHE EECIERFRL O
EDRENREY TAME R L7, B EHEEE
i, TNTORBICIBWTIEERD 0.5%(v/v) Ik 5 &
AR, REFEORHIoWT, MEREITD
droi,

6. TARIMIEHIHIEER - & BB EORE

LEFETHRICBVABBIE OISR e
L, WEMEOMBRMEIEIC RIS RS s A B
ERE o> CHL/IU #2244 2 Mimei e mid, BB
trzeun i 5E E ) (Monocellater™, o 1) A EFTE
G ERVWCKRBEOMMETEL, HBDHLEED
FEA R T MmO T b o THEE L.

FORR, ERNMIEE L CEERRNED 59 mix FEF
TETIZBITA 50% OWBEMTEREIL, 0.090 mg/mi T
BHof. T, EKEENED SO mix FET TE, 040
mg/mi Tz (Fig. 1, 2).
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FEAERHER

= =l== teated for24 h without S8 mix
—O  {mated for6 h without $9 mix
100

50-]

Cell growth {% of control)

______

Concentration {mg/mi)

Fig. 1 Growth inhibition of CHL/IU cells ireated with
tris{2-butoxvethyl) phosphate

—@— tivated for 6 h with 59 mix

Cell growth {% of control}

Concentration (mg/mf)

Fig, 2 Growth inhibition of CHL/IU cells treated with
tris (2-butoxyethyl) phosphate

7. EBHONE
MREENRERORR LY, REFERHERIIBY
T, EHLEL S UVERRNLEOT R TOLEET,
50% WREIFHIERE O2ERET REREBEEE L, Ak
2THRETHE L/ (24HME L 48BN E S
L ERERAEE @ S9 mix JRFFLE T 10.011, 0.023, 0.045,
0.090, 0.18 mg/mi, JHREEMIED SO mix 4 T 10.05,
0.10, 0.20, 040, 0.80 mg/mi). FEHEMEDEE LTH
Wwized bed Y CMC, BAEEREELEM) B LU
20 A7 7 3 F(CPA, Sigma Chemical Co.) i, 4t
RAMRICERETIR) (EMRLTRE L, 2hih
BREfRETEET AL MO TV A EESEBL
7.
BEEEBRERBIIBVWTHIBER AL V4T v &
AR, F09) bO2RIHREFERSERL, Jo
2RICOoVTIT R M B e L ) MiRa e RER %
5 L7,

8. RBEHERENE

BERHET OB, T4 FERSEENY
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0.1 pg/mi 12725 L9 CEERICMAL, REFEED
FESLE BRI TiT=o7. A9 A4 FEREIEF 1 v ¥
D EGRIER L. ERLAEREY 3% FLTER
T L1,

9. F&EHIT

Mt EE &R L OB LD, 20% BE
ORAAEEET, »22F1 v Lok b2 0.5% DED
DEEETTR LR VIREFBSEEROBEIRER
EL, BEMROIBERLRE L. FOEE(Table
1, 2), 24B:EEEANIE S L PSR ED SO mix JE
FFE T T3 0.090 mg/m!, 48FEHLEFARIEE L U
WMHEOD SO mix FEFTCiE, FhF4 0045 mg/mi B &
F 0.20 mg/mi 2, RBEMFOTELESEETH -
LZedhh, CNLORELEOIBERLBESRE
L7

ERLZ-RA5 4 FEED 3L, 1207 v aidb
BONCEBLRLZASA FE, AROHESVEFNLEFNL
BEETDPLELVEI T — F{LLIKETHTL
Fo. BEAEOSTY, HXRRELERY:S, WLBwR
B (MMS) e &V i £ 2 58RI E T TITFn, #E
RS L VRRASEREOF v v 7, W, ko
WMEREOFE L EH5HE (polyploid) DEEIZOW
THELA., IEEEEIISWTIEIE2001E, ik
MR D T 1EE Q00 M D - B B 7 347 L 7.

10. B cHE

MR, Eids X ORRTE EEE & R ERY) R AL IEEE
20T HHERE, BEEL - HEEF0R
HEY, BEEEMRoSicoOnWCER L, SHOMET R
SRERICELA LTz .

Yt (RRETEHTAMPBOBBEMEIZ2WT, BIRO
ER7T—F L HBHENMENRT Y « v ¥ v —DEEE
#HiE (S EEEERE LT familywise OF T AEEZE 5%
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tris (2- butoxyethyl)
phosphate (TBEP) * without $9 mix
Concen-  Timeof  No.of No. of structural aberrations No. of celis Concurrent®
Group traticn  exposure  cells Others®  with aberrations  Polyploid" Trend testS' cytotoxicity
{mg/mi) (h} analysed gap cth cte esh ese mul® total TAG {%} TA (%) (%) SA NA (%)
Control 200 o0 0 0 0 0 O 0 ] 0{00) O (00 050 -
Solvent? 0O 24 200 a 0 0 0 0 0 0 0 0(00) 0(00) 025 100.0
TBEP .023 24 200 1 1 0 0 ¢ 10 12 0 3(158 2 (10 013 85.5
TBEP 0.045 24 200 o ) ¢ 2 0 3 o] 2(10) 2010 038 NT NT 79.0
TBEP 0.090 24 200 a 0 0 0 0 0O 0 0 0(00y 0 (00 04" 45.0
TBEP 0.18** 24 - - on
MC 0.00002 24 200 3 68 9% 5 1 10 176 ¢ 93 (465) 91 (45.5) Q.00 -
Solvent” 0 43 200 ¢ 0 0 0 1 0 1 [¥] 1{05) 1 (05 063 100.0
TBEP 0011 43 200 g I 0 0 0 0 1 0 (g5 1(@58 013 167.0
TBEP 0.023 48 200 6 1 ¢ 3 0 0 4 0 3(15 3015 025 NT NT 101.5
TBEF 0.045 48 200 6 1 0 0 0 0 1 0 L{05 1005 000 86.0
TBEP 0.090 ** 48 - - 18.5
TBEP 0,18** 48 - - 0.0
MC 0.00005 48 200 1 47124 3 3 0 178 9 95 (47:5) 95 (47.0) 050 -

Abbreviations, gap:chromatid gap and chromosome gap, ctbichromatid break, cte: chromatid exchange, csh:chromosome break,
cse’chromosome exchange (dicentric and ring), mul:multiple aberrations, TAG:total ne.of cells with aberrations, TA.:total no. of cells with
aberrations except gap, SAstructural aberration, NA:numerical aberration, MC:mitomycin C, NT:not tested.

1) Dimethyl sulfoxide was used as solvent. 2)More than nine aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded from the no. of structural aberrations. 4} Eight hundred cells were analysed in each
group. 5)Cochran - Armitage’s trend test was done{p<0.05)when the incidence of TAG and polyploid in the treatmenl groups was
significantly different from historical solvent control (p<0.05)by Fisher's exact test. 6)Cell confluency, representing cytotoxicity, was
measured with Monocellater™.  7)Seven hundred and fifty-seven cells were analysed. *:Purity was 98.2 %. **:Chromosome analysis was
not performed because of severe cytotoxicity.

Table2  Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tris{2- butoxyethyl)
phosphate (TBEP) * with and without S9 mix
Concen- S$9 Timeof No.of No. of structural aberrations No. of cells Concurrens™
Group  tration mix exposure cells Others® _with aberraticns  Polyploid" Trend test™ cytotoxicity
{mg/mi) (h)  analysed pap etb cte csh ese mul® total TAG (%) TA (%) (%) SA NA (%)
Control 200 o ¢ 0o 0 ¢ O 0 0 0Co00r 0C00) 013 -
Salvent" 0 - -8 200 H 1 ¢ & 0 O 1 0 1005 1{85 013 100.0
TBEP 0.023 - 6-{18) 200 e ¢ 0 0 0 o0 0 1 0¢00y 0C(00 013 99.5
TBEP 0.045 - 6-08 260 8 ¢ 0 0 0 ¢ 4] 0 0 (00 0{000 Q50 NT NT 185.
TBEP 0.090 - 6-{i8) 200 g 1 0 2 0 ¢ 3 0 2{10) 2(10 025 80.5
TBEP 1.8** - 6-(18) -~ - (0.0
CPA 0.005 - 6-(18) 200 0 2 0 0 0 o0 2 1 20100 20100 050 -
Sotvent™ 0 +  6-(18} 200 60 0 0 9 0 @ 0 1 o(0 0(00)0 013 100.0
TBEP 0.050 +  6-(18) 200 1 1 0 0 0 0 2 2 1{05 1 (05 013 98.0
TBEP 0.10 +  6-(18) 200 1 0 4 0 0 6 0 5025 420 038 NT NT 915
TBEP 0.20 +  6-{18) 200 4 0 0 0 0 ¢ 0 ] 0400 0 (00 013 87.0
TBEP (.40 ** + 6-(18) ~ - 7.5
TBEP 0.80** +  6-{18) -~ - 16.5
CPA 0.005 +  6-(18) 200 0102 226 7 1 50 38 0 134 (67.0) 134 (67.00 0.0 -

Abbreviations, gap:chromatid gap and chromosome gap, ctb.chromatid break, cte! chromatid exchange, cshchromosome break,
cse:chromosome exchange{diceniric and ring), mul:multipie aberrations, TAG:total no.of cells with aberrations, TA total no. of cells with
aberrations except gap, SA:structural aberration, NA T numerical aberration, CPA:cyclephosphamide, NT:not tested.

1) Dimethyl sulfoxide was used as solvent. 2)More than ten aberrations in a cell were scored as 10.  3)Others, such as attenuation and
premature chromosome condensation, were excluded {rom the no. of structural aberrations. 4)Eight hundred cells were analysed in each
group. 5)Cochran « Armitage’s trend test was done(p<0.05)when the incidence of TAG and polyploid in the treatment groups was
significantly different from historical solvent control(p<<0.05)by Fisher’s exact test.  6iCeall confluency, representing cytotoxicity, was
measured with Monocellater™.  *:Purity was 98.2 %. **:Chromosome analysis was not performed because of severe cytotoxicity.
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