UUOBMR2-TREJIFN)IAFN

MEBETE BT W

ABEALE L T, ARET, NI LAERT
MESEMEELY ¥ THUIHR

T 257 FE WIS 729-5 '

Tel 0463-82-4751  Fax 0463-82-9627

Correspondence

Authors:Tohru Shibuya (Study Director}
Takumi Hara, Kyoko Sakamoto,
Kumiko Kawakami

Hatano Research Institute, Food and Drug Safety

Center

729-5 Ochiai, Hadano-shi, Kanagawa 257 Japan

Tel +81-463-82-4751 FAX +81-463-82-0627

55
272




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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= =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%
L)L, HFEERESERL.-. £/, 71y
Y- DEERRETERENED O RIEEICE, H
BEEMICEALTay 3 » - 7— 25y YOERMEEEY
(p<0.05) 4T o 7=, B LHFEIE, H|EFENBIT
ekt v =i Tl S R g e

ERbBLUER

EREIRIC L B REEFTINOHES Table 1 1IZRL
LN YBRF)AE-TFEYIFL) AT LA
T 24P AR LT L 78 R RE (0.090 mg/mil) Tk,
REBMEIC L D OB EMR e CE e do
7oA, 245 B X U4SIFHEIERME Lo WwFTh o i
BV TH, REANEBERED L UERLEEDS
EERMIZED S d o,

TR L 5 EESITORE S Table 2 1I7RL
o UYEBNYRAQR T MRV IFN)TATFAEME
T SO mix FETH L UEHFET TOIERLEL v
NOUBEIIBVTL, ROAEOEEEEL X UM




UVBRNJX2-TREVIFN)IATL

MRLOHEIER T b Nl B o 7.

#oT, YVERFIRE-7TFFPIIN) AT N
i,

EROBBREHT T, MEBREAO CHL/IU Mz

REBEFERFEHELLVEERLA,

3k
1) BAREERESYS - HilBYHABRoHESE, "t
FWEIZLIAROERET I IR, "HEESE, ¥
=, 1988.
2y EBF IR, "S- BT 5 OFEET, FEH
el a7 70—, "Lz F 1AM, K
W, 1987.
3y FH I, KEWRE, "SRR 14, FHR
BT — v ofeHEN, " AEE, X, 1992,
pp.218-223.
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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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UNITED NATIONS ENVIRONMENT PROGRAMME

INTERNATIONAL LABOUR ORGANISATIQN
WORLD HEALTH QRGANTZATTON

INTERNATIONAL PROGRAMME ON CHEMICAL SAFETY

Environmental Health Criteria 218

FLAME RETARDANTS: TRIS(Z2-BUTOXRYETHYL)
PHOSPHATE, TRIS(Z2-ETHYLHEXYL)
PHOSPHATE AND TETRAKIS (RYDROHYMETHYL)
PHOSPHONIUM SALTS

This report contains the collective views of an international group of
axperts and does not necessarily represent the decisicons or the stated
policy of the United Nations Environment Programme, the International
Labeour Organisation, or the World Health Organization.

First draft prepared by Dr G.J. van Esch, Bilthowven, the NWNetherlands

Published under the joint sponsorship of the United Nations
Environment Programme, the International Labour Organisation, and the
World Health Organization, and produced within the framewcrk of the
Inter-Organization Programme for the Sound Management of Chemicals.

World Health Organizaticn
Geneva, 2000

The International Programme on Chemical safety (IPCS),

established in 1980, is a joint venture of the United Nations
Environment Programme (UNEP}, the International Labour Crganisation
(ILO), and the World Health Organization (WHQ). The aoverall
cbjectives of the IPCS are te establish the scientific basis for
assessment of the risk to human health and the environment from
exposure to chemicals, through international peer review processes, as
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PART A: TRIS(2-BUTOXYETHYL) PHOSPHATE (TBEPR)
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Al.1l Summary
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A2.3 conversion factors
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SOURCES CF HUMAN AND ENVIROMMENTAL EXPCSURE

A2.1 Watural occurrence
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A3.2.1 Production levels and processes
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ENVIRONMENTAL TRANSPORT, DISTRIBUTION AND TRANSFORMATION

A4.1 Transport and distribution between media
Ad4.2 Biodegradation
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ENVIRONMENTAL LEVELS AND HUMAN EXPOSURE

A5.1 Epvironmental levels
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A5.1.2 Water (drinking-water and surface water)
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A5.4 Occupaticnal exposure

KINETIC AND METABOLISM IN LARORATORY ANIMALS AND HUMANS
EFFECTS ON LABORATORY MAMMALS AND IN VITRO TEST SYSTEMS

AT.1l Single exposure

A7.1.1 Oral and dermal
B71.1.2 Inhalaktion

A7.2 Short-term repeated exposure

A7.2.1 QOral
AT 2.2 Dermal
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Bl.1l Summary
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B6.
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KINETICS AND METABOLISM IN LABORATORY ANIMALS

B7.1
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B7.3
B7.4

B7.5

B7.86
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EFFECTS ON LABORATORY MAMMALS AND IN VITRC TES

5ingle exposure
Repeated exposure

B7.2.1 Oral
‘R7.2.2 Dermal
B7.2.3 Inhalation

Skin and eye irritation; sensitization

Repraductive toxicity, embryo toxicity and
teratogenicity

Mutagenicity

B7.5.1 In vitro assays

B7.5.2 In viveo assays

Carcinogenicity

Special studies

B7.7.1 Neurctoxicity

EFFECTS ON HUMANS

EFFECTS ON OTHER CRGANISMS IN THE LABORATORY AN

B9.1

Laboratory experiments
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B9.1.2 Aquatic organisms

B9.1.2.]1 Vertebrates

B9.1.3 Terrestrial organisms

C: TETRAKIS (HYDROXYMETHYL} PHOSPHONIUM SALTS

SUMMARY AND EVALUATION

cl.1
Ccr.z2

Summary
Evaluatcion

IDENTITY, PHYSICAL AND CHEMICAT PRCPERTIES, AND
METHODS

cz.1

cz.2

Identity
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T SYSTEMS
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ANALYTICAL

cz.l.1 Tetrakis{hydroxymethyl! phosphonium

chloride {THPC)

c2.1.2 Tetrakis (hydroxymethyl) phosphonium

sulfate (THPS)

cz2.1.3 Tetrakis (hydroxymethyl) phosphenium
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Physical and chemical properties

c2.2.1 Technical products
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Cc3.
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C5.

ce.
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C2.3 Conversion factors
C2.4 Analytical methods

SQURCES OF HUMAN AND ENVIRONMENTAL EXPOSURE

C3.1 Natural occurrence
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c3.2.1 Production levels and processes
c3.2.2 Uses :

ENVIRONMENTAL TRANSPORT, DISTRIBUTION AND TRANSPORTATION

C4.1 Transport and discribution between media
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c4.2.1 Biodegradation
c4.2.2 Abiotic degradation

C4.3 Migration frem textiles
ENVIRONMENTAL LEVELS AND HUMAN EXPOSURE
KINETICS AND METABOLISM IN LABORATORY ANIMALS
EFFECTS ON LABORATORY MAMMALS AND IN VITRO TEST SYSTEMS
C7.1 Single eXposure
c7.1.1 Oral
c7.1.2 Dermal

C7.1.3 Inhalation

C7.2 Repeated exposure

c7.2.1 Qral
c7.2.1.1 THPC
Cc7.2.1.2 THPS
cl.2.2 Dermal

C7.3 Long-term exposure

c7.3.1 THPC
c7.3.2 THES
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c7.4.1 Skin irritation

c?7.4,1.1 THPS
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c?.4.2 Eye irritation
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C7.5.2 THEC—-urea
C7.6 Mutagenicity and related end-points

c7.6.1 THEC—urea

c7.6.1.1 In vitro studies
£7.6.1.2 In vivo studies ) .
c7.6.2 THPC
C1.6.3 THPS
CcC?7.6.4 THPO
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c7.7.1 Qral studies

C7.7.1.1 Mice
C7.7.1.2 Rats
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c?.8 Special.studies
C8. LFFECTS ON HUMANS
9., EFFECTS ON OTHER CRGANISMS IN THE LARORATORY AND FIELD
C9.1 Laboratory experiments

co.1.1 Aquatic organisms
c9.1.2 Terrestrial organisms

Cl0. PREVIOUS EVALUATIONS BY INTERNATIONAL BODIES
REFERENCES

APPENDIX

RESUME, EVALUATTON ET RECOMMANDATIONS

RESUMEN, EVALUACION Y RECOMENDACIONES

NOTE TC READERS OF THE CRITERIA MONCGRAPHS

Every effort has been made to present information in the criteria
monographs as accurately as possible without unduly delaying their
publication. In the interest of all users of the Environmental Health
Criteria monographs, readers ate requested to communicate any errors
that may have occurred to the Director of the International Programme
on Chemical Safety, World Health Organization, Geneva, Switzerland, in
order that they may be included in corrigenda.

* * *

~ A'detailed data profile and a legal file can be cobtained from the
International Register of Potentially Toxic Chemicals, Case postale
356, 1219 Chatelaine, Geneva, Switzerland {telephone no. + 41 22
- 9799111, fax no. + 41 22 - 7973460, E-mail irptclunep.ch).

* * *
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