E\% \"52??? R W VR

b)) | A

JABAPIA@-TrRIIFM)IATI

B, 1000 mg/kg 5 HOME THEEEIRO 6N,
LaL, REREODY v X7 7 —FERICENEE
HoNLh o, FOM, FEEHCEEEOXGRL
Plhe LT, #ETH, 300 & L 0F 1000 me/kg 5
BWTA/G HOET, 100 5 & 0 1000 me/kg H581C
BOTRESERENETL, SUERDEESHTIV
TR REOETERD 6N E610, 300 me/ke

$#%5.8 ¢ LDH FHEDET, 1000 mg/kg G TH Y -

G LIREOIET, GPT B1Uy- GTP &0 L7, E0
i, —F, BT, EERDERSHETIV 7L

EDETHAEDL bIES, 300 mg/ke HFETTVT

IVREOETBLIO LT Fo v BEOLANZD G
hiz. LaL, Sheoffusd, vins ASETE
W ooz, £72, HED 1000 me/kg 5T

BTy LEEDLANED R, FOBOBREEA
© T, Fﬁﬁvﬁtﬁﬁwﬁﬁ5ﬁtmﬁhﬁﬁﬁum.

B LR k.

BB T RO RE T, NMnmmgP$#
KBCTETRT VAT O ViRE, #T GOT i
FRERGREAL, SHCHTHERMY Y LRES
LU Y Y LREAEECIET LA

7. HRERE

1) HBEES(Table 10~11)

RGBT ERERERETE, 1000 mg/kg 58
DEEFEV BV, FFROHHER bxomﬂﬁaﬁﬁﬁ
T, HMMﬂmP%ﬁmﬁk SLT LI
Mo Ess L UHHYERSEZIIEmML/.
1000 mg/kg ¥ 5 BEOMIC BV CAIBOENESEIEE
BRI L 7oA, B IS IR L B B 55
EOMIFEZRTEO oo

(75 SRERHANG e T REFE B EIR BT, 1000 mg/kg %
SEOBOER CHEGEEFEFEIET LA '

2) HBFHR -

#5%Hﬂ7ﬁ%$%&%rm Hﬁleomy@
WS HOESH, H4P, 300 mg/kg G EOH3H,
B X U 100 ing/kg 13 5EED R 1 BUC AR OBRRAL A

&6 R, 1000 mg/kg HSHEOHLIMICEANZDL 6
2z F7z, 1000 martke S EHOM2H, HIHB L0

300 mg/kg B FEOMEMES 1P F LAY, 1000 mg/ke
LH OB, 300 mg/lhg 5 HOME] 518D,
1000 55T 300 mg/kg G BEOMME L FLCEF LD
BEans. tofh, HEEDZ CRERYTIRS O
LE OB TR MG B2 B R, B ad 2

VHRES, KIS, ~<F O HBROEE, BIRCR

fall, EHOBES L ERENEEI ALY, wih
%ﬁ%ﬁf%%uﬁﬁttﬁmﬁm&#otﬁ
EFEABRARE TRBERARICH, HECRTLL

FEFRIED S hdh o7z,

3) FRMHEAR R (Table 12~13)
BS S THERIRATCE, BHEOBFEMBEL

6512,

rE L
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U BHBYHIESHONRICIEFESRES R,

TIX 300 mg/keg RSB CECDBEIFRICHGEL L,
HECHEs s BEEE L R IR SR L oMICR4HEER
LUMEOREICERRO N h o o F7, HiEHR
B B4 UGB B 5B 0 MM SN0
fak o FMRABRE SN, 1000 me/kg %5 ROMET,
FORERED HVIEENFRCHALL, 2ok,

1000 mg/kg XS EOMO2EIC BB LHBEOA ) H .

71&*&%ﬁof%w&¢%¢LﬁHMWka#ﬁ
5% (WAl

L EEAETIE E O, Haﬁ&&m%x& RS L
I B R B &5 B\ 11 eosinophilic body AYHRES &
h, R0 S A, BT, MERE
A, BB T, TREOMMENILS, RTI, &
AP AFESBR SR, Wih S FORERE
BOTH Y ARG SZO b diot. .

Bl S BRI R T B Al iR b g ﬁmhbm
INREERE A, NI oﬁmmoﬂmmﬁ,%ﬁfﬁ;
FRARYE 1 B2 L I I M S AN IR, - eosinophilic bady; JE&H%
1) oSERIBTEAS, BT MAREIED, RIETE,
HHFOERIEABE SR i S R RHSREEL
AT itz &b, MBIRTE, SEAERS L

CUF 1000 mg/kg Be 5 BEO MM SR TR & R O BESE

EATEE S 0, 1000 me/keg #ﬁ%—ﬁ@ BEHEY: % k“"”"ﬂ:
DEBEHGELS & AR 6L R .

uroliy &5@3?3%7@%5&\&@@%%%??%?‘@
DEFURTE, FROGBRLE, BEOBSD; E:?«%”O)
U ASEHEREZ RN, b“i‘ﬂ%ﬁiﬁk‘fkﬁ:[,f
TCldh oz,

. o BE - e

TIRF G 1 &b RATT N TR, EAH,
EIROFEMHF L LTREAMILCHEAER TS

D MY X (27 P EYIF L) TAFAOL00, 300

BLUI000 mg/kg ¥, #EHED Sprague-Dawley %

(Cg:€D) 7 v M1 B 1E, 28 B ICH o TREED
FTOHE, —HEREOE{LL L T, 1000,
mg/kg FHEBOMIC BT, WERSHHBS, 5 3"
CE b, REFORILERY RO SILLH, IHMTE
TERL, ThPROBEMICIIZH 6L ok é
bk.&ﬁt%&ﬁwﬁ&%ﬁmﬁwr,&%ﬁﬁk

BUEDREI RSN, #0F LIRS HE A U

IRBL, &5 E BRI TREDAS WEFEAT

ST B E@CH Y, $iC, 1000 mglkg K5 BHOMET
W, B50RERPLBDENE L bH oty M
FU R (2-7 b ¥ b ) £ KT i SR L T
TR HT 5T LTS SN TN D 2 b, K
HERCHE SNAREEL, S EomRsE s
éﬁrT$U‘ﬁﬁ#@ﬁ&ﬂ%ﬁ&ﬁﬁﬁﬁ%féw
LEZOHRD: : i ‘
M AR T P%ﬁﬁ%?ﬁ@ﬁﬁtﬁu

HHNDY YIRFT - tﬁﬁﬁﬁgﬁﬁﬂLﬁT¢5 '
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HEEAEES b, 1000 mg/ke HSHOMETHEEN
Fooht, YEBEMIRXQ-TREFIYIFA)IRT
i, whw A EEERO—->THN, HLEOFHES
Fit, oW yIATF - EEHEERBERLTEY,
WEESRTHI) Yy AT T - YEEFHEETI L
LD AREEFEREYLIESHLEMIESNTNSY,
BEHOTY BRIV AC- T FEFIZFNITZATND
Wistar &7 7 MIB175 1GEAMRESED (RH) R5F
BB BV TIEROIY Y2 X7 7 — EEHENFE
SOBET T 245, Bo»rLAWBEREBAGREVER
ELTw3, 2T, YrBFrIX2-7EFFN)
IAFAHTY » T AT 5 —CiEHAEERERL T
LU EEHEASTRIE SN H, RARBEIZBWTHY TR
5 —HERIAEIC & SR S A5 SO
JEIRIHE ¢, RilFRpEn 2y y L AT - FERICLE
B bNLH okl Enn, TOERBFRCHS
OTHLEHAWSRL: FOMWOrDIREHE TE
BT KRFEEFRD LN, AERFREH
BREVIENE, HRWEREICERLALEATES
WEHET L, 37, oheomiEEbFEMEL
REEREEHEIFID LN o7

FEERE TR, 1Ry MR TERRRE RSB O I
BT, 1000 mg/kg X S-HOME T ERS X O

HEEOEMA, 300 mg/kg IFFHOMETLHENEESL

LUHEEEoMmMFEO LN, MHEEL S IZ, 300
mg/kg D EO#HEECAERDTORMROZERESE
L5 EMEREH 5V ITRENHET 2EEIRO O
72, 1000 mg/kg OB 2PN L /M E PO
OFFROI A AR & N5, MIEI A Y F T KR
RFELTVALI L4 L EYRHERRISES A TwaT
EREARIE S L. ke Wistar 75 v PERWIE
HoOHECBNTHY VMA@ T bFynFL)
TR 5 3 %IRRT 55 CANE RN O PR O REK A
LML I EEFEGMIILTBEI Eds, V8
NR(2-FMF T FN)LRF NG, T SR
B LTV ATV, BB T ORISR
RROPCTEI LR o, BB, IFHEROA
WEREE, AENOSDET v McbAOhAELTHA
W O CEEFPVRAC-TRFIFN) ATV 300
mg/kg B EDSET, FEoBEIEHEINTVS
ZEdt, AERDEOFMEOEREEDNHE LT,
HIE, [EEAID - T2 TEEIEY. E0E0RE
EEWTY, BEDRO SN, BEFELIL,
AREFRLBO bR P22 L H D, WBRWERS
CEE LS TE S BT L 7 '
RARETE, HSBE&TRICE VT, 1000 me/ke
5B T R EOEIMERAED b, LB
EHOEBMENTH - 7, 300 mg/kg HETHOHED
1B Y W E B R S, MBEED AR,
WERYEES ICREE L AL TE RV EHIT L.
MEERETH, BSVHETEORET, 1000

mg/kg RS HEOMB X 5300 mg/kgiF 5 HOE B |

T, BMREOEASHED Hh, OEKRHRR TR
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BEIZBVT § 1000 mg/kg S FOBICB Y TAMK
BOWmLrEH L. LeL, SThodudnsEm
PEEREROZETH Y, TS ARZFES Tt
AN AN E P LEBERALEHRTSH DTS
BWrEZLNE, 1, TOROKREEBERICBVWTY
FEEVFBDH NN, »TFhd, SHEBERRE
M2 ALOT Lot

B, VCBM)RAL-ZMEPFN) AT
SIinELAtEIZLGNRS EREoERIE, M4AM
DFELLFACEREsShdho I Ed 6, RERT
HPRHELBAELTHLLEI OGNS,

PEOZ Edt, FEBREGHTICETLY YBEY R
-7 FF2FN)2AFLOEZERD, M
100 mg/kg ThHAEELLNE, '

AR
1)  W. Pilz, “Methods of Enzymatic Analysis,” 2nd ed.
vol. 2, Academic Press, New York, 1974, p. 844.

2) M. Tsuda, M. Saitoh, T. Umemura, J. Toxicol, 18,
421(1993).

HREREEE 4H &

RERBELE (R HISE, EEEs, ABFE,
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AEETF, ZHRE B

MESESESYY ¥ — BEDEH
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Table 1  Urinalysis of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eighi-day repeat dose oral

toxicity test
{at day 23)
Color” Turbidity® pH Protein® Glucose” Ketone? Bilirubin® (0o, Urcbilinogen®
Sex Group N Volume Specific _
(mi/24hr}  pravity ly ¥ - 55606570758085 -&+ 4+ - -+~ 4 - + + |
Control 5 120409 10580009 4 1 5 0003101 5000 5 500 50 5 50 |
10mg/kg 5 161+67 105040013 4 1 5 0 00 :i 400 4100 5 560 50 5 50 \
Ferale 30mg/kg 5 157439 L048+0009 5 0 5 0100 2 11 4100 5 410 50 5 50 1
000mg/ke 5 187460 10430010 50 5 1020200 3110 5 410 50 5 41
Control 5 148+16 1055+0006 5 0 5 0001202 0050 5 230 50 5 50
Womg/kg 5 129+23 105840015 3 2 5 0 0 01 3 01 0140 5 212 50 5 50
Male 30mg/kg 5 143+53 104840014 50 5 0101210 0131 5 050 41 5 50
W00meg/kg 5 204479 1450013 5 0 5 06 00 2 1 11 06230 5 4190 50 5 50
a} Meant 5.D.

b} Iy:light yellow, y:@yellow

c) - negative, *:trace, +:slight

d) ~:negative, & trace, +:30 mg/di, ++:100 mg/d!
e) —:negative,

£) £:0.1 BU/ds, +:1.0 BU/d!

Table2  Urinalysis{sediment)of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat |
dose oral toxicity test ;

(at day 23) :

Red blocd cell Crystal” Cast® White blood cell Epithelial cell®

Sex Group N '
- - + + - - - & \

Contral 5 5 0 5 0 5 5 2 3 1

100mg/kg 5 5 0 5 0 5 5 3 2 !

Female |
mgke 6 5 0 2 3 5 5 2 3 \

1000 mg/kg 5 5 0 5 0 5 0 5 ‘

Control 5 5 0 3 2 5 2 3 \

W0 mg/kg 5 5 0 3 2 5 5 1 4 |

Male |
300mse/kg & 5 0 3 5 5 0 5 :

00 mefkg 5 5 0 5 i) 5 5 2 3
a} -:not observed

b) -:not observed, &=:a few, +:abundant i
|

I

i
|
45 |
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Table3  Urinalysis in rats at 9-day recovery period after oral administration with tris {2-butoxyethyl) phosphate in
twenty-eight-day repeat dose oral toxicity test

Color®  Turbidity pH Protein® Glucose” Ketone® Bilirubin® Eﬁ)%lgf, Urebilinogen®
Sex Group N Volume Specific
(ml/2dhr}  gravity iy ¥ -4+ 6065707580 - =+ - -+ 4+ - - +
Contral 5 2L1%4.9¢ 1042400004 5 0 4 1 1 02 11 500 5 500 5 5 5
Female
1000 mg/kg 5 18.1+31 104840004 5 0 41 0 2 1 L1 500 5 500 5 5 5
Control 5 220+12 1048+0002 &5 0 41 0 0 3 1 1 014 5 014 5 5 5
Male

1000 mg/kg 5 3024146 104240020 4 1 2 01013 122 5 221 5 5 5

3
a}Mean® 8.0, b)ly:light yeilow, y.yellow, ¢)~inegative, £:irace, +:slight, 4) -:negative, *:trace, +:30 mg/di,
e)-Inegative, )+:0.1 EU/dI

Table4  Urinalysis (sediment)in rats at 9-day recovery period after oral administration with tris (2-butoxyethyl)
phosphate in twenty-cight-day repeat dose oral toxicity test

‘Sex Group N Red bload cefl® Crystai? Cast¥ White blood celi® Epithelial ce][®
- -+ 4+ - - - %
Control 5 5 1 4 0 5 5 3 2
Female
1000 mg/kg 5 5 1 4 0 5 5 2 3
Control 5 5 -9 2 3 5 5 2 3
Maie
1000 mg/kg 5 5 0 4 1 5 5 0 5

a)-Inot observed, b} -not observed, £ a few, +:abundant

Table5 Hematological findings of rats treated orally with tris (2-butoxythyl) phosphate in twenty-eight-day repeat
dose oral toxicity test

Reticulo- Differential count of WBC (%)
Sex Group N RBC Hb He MCV MCH MCHC cyie WBC  Neutro. : Platelet PT APTT
(XW0/mm?) {gfdn) 8 (pm®  lpg) G0 {%} (X10%/mm’) Band  Seg. Eos. Baso. Mono, Lymph {Xi0%mm% (sec) {sec}

Control 8 674 139 407 603 206 342 1.8 74 G 7 0 0 1 92 1039 12.8 246
£33 +£06 £18 *+16 £08 +06 +07 +15 *0 £33 £0 =0 £1 £3 + 44 £05 £25

100mg/kg 5 653 137 391 598 209 350¢ 21 67 0 9 1 0 2 88 1036 125 253
+43 +07 £19 £ 11 £45 +04 +05 £11 *+0 £4 *1 £0 2 6 = 91 *04 +22
Female
WOmg/kg 5 647 136 385 594 210 354 20 57 0 9 1 0 1 89 1146 127 237
+14 +02 £08 06 £02 +£02 08 £ 8 0 £5 *£1 £0 x£2 7 11,7 =£07 +19

M0 mg/kg 5 692 142 409 5901 205 347 id 51* 0 II 2 ¢ 2 85 1229* 138 244
#30 £05 =14 £18 £09 £06 02 *£4 *0 £4 3 £0 £2 6 =102 +12 %19
Control 5 678 14.1 414 611 208 341 2.6 78 0 8 1 G 2 89 1208 180 288
=13 +£02 £07 £11 03 £03 £05 10 0 £3 1 £0 £} x4 =860 <L16 %12
10 mg/kg 5 654 136 404 618 208 337 26 90 ] 11 ¢ 1 38 1155 9.1 2886
+27 04 +15 =16 £06 £03 *+08 £26 =0 x6 H£i 0 1 *6 £131 +28 %30
Male
300mg/kg 5 665 13.7 404 609 206 338 2.2 50* 0 16 0 2 88 1109 19.8 306
+20 04 £10 11 £02 £04 £02 £ 6 0 £2 x£1 0 =2 £3 £ 76 =£22 45
1000 mg/kg 5 672 142 418 625 212 340 20 63 0 11 1 0 2 8 1245 221 324
+40 +£05 * 1.2 +27 +08 £05 +07 *13 0 x6 +1 x£0 *2 =7 £109 +54 147

Parameter:mean®8.D. *:Significantly different from control, p<0.05
**+ Significantly different from control, p<0.01
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Table 6 Hematological findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat
dose oral toxicity test
(recovery test)

Reticulo- Differentiat count of WBC{%)
Sex Group N RBC Hb Ht MCV MCH MCHC cyte WBC Neutro. Platelet PT APTT
XW0Wme® (@dl (%) {um®  (pg) G0 (%) (X10¥me®) Band Seg. Tos. Baso. Mono. Lymph{xX10V/mm®) (sec) {sec)

Control 5 741 146 426 576 197 343 1.9 72 0 11 2 0 2 8 1194 1Ll 233
+52 H+12 £24 +13 £05 *+11 +£08 +£20 0 x£7 £1 *0 £2 9 & 47 0211

Female
1000 mg/kg 5 763 151 4386 57Z 198 344 18 66 g 9 2 ] 1 8 1117 113 243
+20 906 £15 14 +06 06 £02 =16 £0 x5 2 *0 *+1 +3 x£Ill £04 =+ 18
Control 5 740 147 430 534 200 34.2 1.9 38 0 ] 0 0 2 8 1180 13.2 283
+ 71 411 £27 £29 £10 +05 £10 £19 £0 £7 0 *+0 *1 £7 = 91 *x16=x29
Male

762 150 439 577 187 341 2.0 5 0 12 1 0 1 8 1097 155 306
+20 05 *16 =18 206 902 +02 + 6 +0 x5 +£1 *0 *1 *£7 £ 67 x20+27

1000 mg/kg

(=]

Parameter:mean®S.D.  *:Significantly different from control, p<0.05

Table 7 Biochemical findings of female rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day
repeat dose oral toxicity test

Total Total ’ Inorg.
Group N protein  Albumin A/G BUN  Creatinine Glucose cholesterol Triglyceride  phos. Ca

(g/dn) (g/dn) (mg/ét)  (me/dd)  {mg/di} {(mg/dl) {mg/dl) {mg/dl) (mg/di)
Control 5 5.5 3.3 1.56 20 0.8 121 65 44 6.8 89
+02 +0.2 +0.08 + 3 +=0.1 + 11 12 + 5 +0.6 +02
100 mg/kg 5 56 3.3 142 14** 0.6** 1i0 71 a8 6.3 9.0
+03 +0.2 +0.10 + 3 +0.1 * 9 + 10 i34 +=0.6 +0.2
300 mg/kg 5 5.7 3.3 1.37%* 16 0.7** 109 74 64 6.1 g1
*+(.2 +0.2 +0.08 + 2 +(.1 * 6 + 7 430 05 +0,1
1000 mg/ke 5 5.8 3.2 1.23%* 14¥* 0.6%* 111 73 73 6.0 9.1
+0.2 +0.1 +0.08 +2 +0.1 + 14 += 9 +48 =05 0.2

Group N Na K Cl ALP LbH = GPT GOT y-GTP ChE RBC-ChE

{mEg/l) (mEq/dl) {(mEqg/dl) (u/) (U/1) (u/1) (u/n (U/1) (U/D) (U/gHb)
Control 5] 145.8 444 108.8 270 142 19 | 0 1531 282
+ 0.8 +0.36 + 13 + 80 + 31 + 2 +5 +0 + 638 + 26
100 mg/kg 5 145.2 4.08 108.9 227 114 20 53 0 1070 30.1
+ 1.2 +0.24 += 10 + 53 + 27 + 3 - 31 +0 + 178 + 2.0
300 mg/kg 5 144.6 4,16 1096 216 g+ 23 51 1 772 31.0
+* 04 +008 =+ 02 = 24 + B + 3 =3 +1 + 97 + 24
1000 mg/kg & 146.4 3.93% 100.8 207 106 25* 50 2 B05** 326
+ 1.3 +0.27 + 23 + 43 4 20 +3 =7 +2 + 160 * 21

Parameter:Mean+3.D. *:Significantly different {rom control, p<0.05
**:Significantly different from controf, p<0.01
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Table® Biochemical findings of male rats treated orally with tris(2-butoxyethyl) phosphate in twenty-eight-day

repeat dose oral toxicity test

Total Total Inorg.

Group N protein  Albumin A/G BUN  Creatinine Glucose cholesterol Triglyceride  phos, Ca

{g/dt) (g/db) (mg/dt)  (mg/d) {mg/dl} {mg/dt) {mg/dt) {mg/dl)  (mg/di)
Control 5 54 3.1 1.40 12 0.6 120 46 44 6.7 88
+0.2 X001 +10.13 + 2 0.0 47 T 11 = 6 +0.3 +0.3
10 mg/kg 5 6.1 2.9 1.33 13 0.6 111 50 46 7.0 89
+02 +0.1 +0.09 +1 +09 +13 + 10 +17 +0.5 +0.2
300 mg/ke 5 h2 2.9 1.29 i2 0.7 117 48 43 6.7 8.8
+90.2 +0.1 +0.i6 + 2 +0.0 +12 + 4 T i4 +05 +(.2

1000 mg/kg b} 56 3.1 1.25 13 0.6 119 51 49 6.7 0.5%
+ 0.1 +0.0 +0.04 *=1 +Q.1 + 16 + 106 + 4 +04 +0.3

Group N Na K Cl ALP LDH GPT GOT y-GTP ChE RBC-ChE

{mEq/l) (mEg/dl) (mEq/dt) (U/i) (U U/} U/t (u/t) U/ (U/g Hb)
Control 5 144.0 422 106.8 413 174 27 67 [t} 382 304
+ 05 +0.11 + 08 + 45 + 41 + 4 + 5 +0 + 35 + 1.5
100 mg/kg 9 144.9 3.79% 107.6 315 132 23 60 ] 341 313
+= 0.5 +=0.12 + 1.1 + 32 + 39 +4 + 5 +0 + 43 + 22
30 mglke 5 1452 3524 108.3 380 228 27 73 335 309
+ 06 + (.11 + 0.7 + 96 + 81 + 5 + 15 0 + 19 + 15
1000 mg/kg 5 1450 3.76%* 107.3 365 142 - 27 65 0 280%* 315
+ 0.9 +=0.06 + 15 + 33 + 33 +5 + 5 +1 3 49 + 1.3

Parameter:Mean=5.D.

438

*: Significantly different from control, p<0.05
**: Significantly different from control, p<0.01
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Table @  Biochemical findings of rats treated orally with tris (2-butoxyethyl} phosphate in twenty-eight-day repeat
dose oral toxicity test (recovery test)
Total Total Inorg.
Sex Group N  protein Albumin  A/G BUN Creatinine Glucose cholesterol Triglyceride phos. Ca
{g/d}  (g/dD) (mg/d} (mg/d) (mg/dl)  {mg/dt) (mg/dl}  (mg/dl) (mg/dt)
Control 5 5.8 35 1.51 20 0.8 151 66 59 7.1 9.0
+05 +03 X010 +3 +0.1 + 24 + 14 +23 + 1.0 +0.3
Female
1000 mg’kg 5 6.0 3.5 142 21 0.8 ] 126 a5* 54 7.0 9.2
+04 +02 008 + 3 +0.0 + 20 + 7 + 16 +15 . £03
Control 5 56 30 116 17 0.7 136 56 57 64 9.1
0.2 +02 £0.14 4 1 +0.1 + 11 +12 +18 +06 +G.1
Male
W0 mg/kg 5 5.6 32 1.32 17 0.7 132 46 48 6.2 8.8
+0.3 +03  £013 + 2 +0.0 = 17 = 5 + 8 +03 £02
Sex Group N Na K Cl ALP LDH GPT GOT y-GTP ChE RBC-ChE
(mEq/!) (mEq/dl) (mEg/dy (U/D) {u/n (u/n {U/) U/ (U  (U/gHb)
Control 5 1449 5.17 10%.2 137 337 26 64 0 1560 23.2
+ 1.5 X056 + 1.8 + 35 + 197 + 7 + 9 =0 =% 68l = 0.8
‘emale
1000 mg/kg 5 1458 4,68 108.2 165 152 21 55 1109 23.8
+ 13 *£0.28 + 14 + 21 + 53 + 2 + 5 +1 4 254 + 2.0
Control 5 147.1 4.29 109.7 254 183 24 59 0 366 24.3
= 0.7 +£030 + 0.9 + 42 + 117 + 3 + 5 +0 + 90 + 13
Male
1000 mg/kg 5 147.7 3.89* 1094 278 215 28 73* 0 337 248
+ 04 £0.08 + 1.3 + 81 + 82 + 7 +10 +1 + b5l += 0.8
Parameter:MeanxS.I. *:Significantly different from contral, p<0.05
49
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Table 10 Organ weights of rats treated orally with tris (2-butoxyethyl} phosphate in twenty-eight-day repeat dose
oral toxicity test

Absolute Relative
Sex Group N Body Brain Liver Kidneys Adrepal Ovaries/ Brain Liver TWidneys Adrenal Ovaries/
weight glands  Testes glands Testes
(z) {mg) (mg) (mg) {mg) {mg) {meg/g) (meg/g) (mglg} (mg/g) (mg/g)
Contral 5 229.2 17448 71415 1723.2 5.2 872 7630 31154 7.515 0.258 0.381
+114 £ 586 £ 5923 k1213 =80 £ 108 0462 £1.971 0215 =0025 =0,049
100mg/kg 5 2326 1801.1 75936 1693.6 59.5 89.5 7.753 32615 7.288 (.255 0.383
Female 57 £+ 538 * 5345 1330 + 80 =+ 130 037 1070 0624 20023 0041
300mglkg 5 2343 17303 84476% 18048 655 923 7446  36.026** 7716 0280 0393
+228 £ 373 408 £ 1477 + 63 £ 137 0792 L2159 £0364 £0006 =+0.032
1000 mg/kg 5 2274 17125 9288.2%* 1753.8 69.4 75,5 7.563 40848 7722 0.306% 0.334
+175 £ 233 +t 8678 %1385 + 51 £ 46 0561 L£2360 £0491 0020 =£0.036
Control 5 363.6 1971.3 123068 25624 45,9 29184 5440  33.855 7.076 0.127 8.036
+2650 X 838 * 9028 1011 + 37 £2202 0406 £1.249 0602 L0018 =£1.150
10 mg/kg 5 3510 1924.2 123364 = 26444 486  2946.6 5510  35.070 7.549 0.139 8.434
Male +274 <+ 580 +1655.8 +217.3 + 23 4+ 963 0476 2544 +0526 £0010 0670
300 mg/kg 5 360.1 198656 12566.2  2685.7 57.7  3092.1 5518 34842 7455 0.160 8.603
+ 146 £ 429 11420 L1554 +206 1329 £0.03¢ 41892 0189 +0059 0598
1000 mg/kg 5 3628 1921.8 15275.0% 2668.7 51.2 30151 5306 42,159  7.350 0.141 8.334
+205 = 484 =£1076.0 2216 + 75 £1604 £0.181 £2991 £0257 0021 +£0.661

Parameter.mean+S.[.

* Significantly differeat from control, p<<0.05
**: Significantly different from control, p<0.01

Organ weights of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-day repeat dose

Table 11
oral toxicity test (recovery test)
Absolute Relative
Sex Group N Body Brain Liver Kidneys Adrenal Owvaries/ Brain Liver Kidneys Adrenal Ovaries/
weight glands  Testes glands Testes
(g} (mg) {mg) {mg} (mg} (mg) (mg/g) {(mg/g} {(mg/g) (mg/g) (mg/g)
Control 5 2734 1803.9 8166.7 2038.% 754 80.0 6.675  20.976 7.507 0.278 0.334
4+ 309 4+ 215 786 9.7 +156 + 49 +0851 42120 £0609 #+0.065 =0.054
Female
1000 mg/kg 5 246.7 1773.2 73700 1723.7% 65.4 83.2 7.210 28877 6.099 0.266 0.338
+ 165 X603 7842 £ 807 +63 £ 104 +0487 +2647 £0355 =0.018 =0.044
Control 5 4566  2031.3 145129 30570 59.2 34528 4460 31615 6.702 0.130 7.635
+ 345 £ 765 £24819 42243 +42 £3486 £0225 £2815 £0344 0008 *+1.232
Male
1000 mg/ke 5 420,1 1984.1 13268.0 29474 58.3 32774 4929 31524 7.032 0.140 7.817
+ 241 £ 848 £13221 *136.1 +A3 1937 £0.187 =*1578 *0464 0021 £0537
Parameter.mean®S.0. **:Significantly different from control, p<<0.01
b0
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Table 12 Summary of microscopic findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenth-eight-
day repeat dose oral toxicity test

Control 100 mg/kg 300 mg/keg 1000 mg/kg
Sex Pathological findings - &+ +#+ Pos. - &+ 444 Pos. - £+ #+# Pos. - 4+ Pos
Female  {(Heart) [ 5] [ 3] [ 5] [ 5]
microgranuloma in the right ventricle 50000 0O 50000 0 50000 0 41000 1
{pancreas) [ 5] [ 5] [ 5] [ 5]
single cell necrosis 41000 1 490100 1 23000 3 41000 1
(Liver) [ 5] [ 5 [ 5] [ 5]
! microgranuloma 14000 4 04100 5 0140490 5 11300 4
; fine vacuolation of hepatocyte
i in the peripheral zone 14000 4 13100 4 03200 5 002305
{' Kupffer cell proliferation 50000 0 41000 1 50000 0 50000 0
E; hypertrophy of hepatocyte, ground glass
- appearance in the central zone 50000 0 50000 O 50000 0 32000 2
(Kidney) [ 5] { 5] [ 5] [ 5]
basophilic tubular epitheliumn 41000 1 32000 2 50000 0 23000 3
infiltration of iymphocytes 50000 O 41000 1 419000 1 500060
eosinophilic granules in the
tubular epithelium 50000 0 41000 1 50000 0O 50000 0
mineral deposits 00 2 00 0 5 00 0 5 0 0
eosinophilic cast 50 00 0 50 00 0 50000 0 41 00 1
{Spleen} [ 5} { 5l {5 [ 8
extramedullary hematopoiesis 05000 5 13100 4 05000 5 04100 5
yellow pigments 50000 0 50000 0O 32000 2 50000 0
acute congestion 41000 1 50000 0 50000 ¢ 50000 0
follicular hyperpiasia 50000 0O 50000 0 31100 2 50000 0
{Adrenai gland) [ 5 ()] [ [ 9]
fine vacuolation in the zona fasciculata 5 0 0 0 0 0 41000 1 41000 1 41000 I
Male (Pancreas) 3] Lol [ {35
singie cell necrosis 41000 1 32000 2 50000 0 22100 3
{Liver) [ 3] {5l [ 5] [ al
microgranuloma 03200 5 602300 5 03200 5 113040 4
fine vacuelation of hepatocyte
in the peripheral zone 23000 3 22100 3 02300 5 02300 5
(Kidney) [ 5] [ 5] [5) [ 5}
basephilic tubular epitheliom 40100 1 23000 3 14000 4 32000 2
eosingphilic granules in the
tubular epithelium 03200 5 32¢00 2 113¢0 4 00500 5
eosinophilic body
in the tubular epithelium 401001 41000 1 50000 ¢ 31100 2
infiltration of lymphocytes 32000 2 41000 1 140060 4 3‘ 2000
eosinophilic cast 50000 0 41000 1 50000 O S00600
{spleen) [ 5] [ 3] [ 51 [ 5]
extramedullary hematopoiesis 01310 5 00500 5 0t400 5 00410 5
(Adrénal gland) [ 5] [ 3l [ 8] [ 5]

fine vacualation {n the zona fasciculata 32000 2 230040 3 324000 2 23000 3

. 7 Negative] +, Very slight; +, Slight; ++ Moderate; +++ Severe; Pos., Total of positive grade
[ 1. Number of animals examined

. _*; Sigrificantly different from control p<0.05(Mann-Whitney U test)
* + : .
 Significantly different from control p<0.01 (Mana-Whitney U test)
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Table 13 Summary of microscopic findings of rats treated orally with tris (2-butoxyethyl) phosphate in twenty-eight-
day repeat dose oral toxicity test (recovery test)

Female Male
--—- Control —-- -- 1000 mg/kg --- ---- Control - -- 1000 mg/kg —
Pathological findings - * + ++++ Pos. - + &+ 3+ ++ Pos. - + + ++++ Pos. - & + ++++ Pos.
(Panereas) [ 3] { 5] [ 8] [ 3]
single ceil necrosis ' 41000 23000 3 32000 2 022105
(Liver) {6l [5] [ 5] [ sl
microgranuloma 13100 02300 5 005040 5 050005
fine vacuolation of hepatocyte
in the peripheral zone 41000 32000 2 032005 13100 4
(Kidney) [ 5] [ 5] [ 5] [ 5]
basophilic tubular epithelium 41000 0oeoo 2100 3 23000 3
iofiltration of lymphocytes 41000 gco0co 0000 O 1 000 4#
eosinophilic granules in the i
tubular epithelium 50000 50000 0O 30200 2 00500 5
eosinophilic body
in the tubular epithelium 50000 0000 O 0 06 0 21 090 3
eosinophilic cast 50000 0000 0 0000 0O 41 00
(Spleen) [ sl (5] { 8] (8]
extramedullary hematopoiesis 05000 3200 5 02300 00500 5
vellow pigments 31100 41000 1 50000 0 50000 0
(Adrenal gland) [ 5] [ 5] [ 3] { 5]
fine vacuolation
in the zona fasciculata 50000 0 41000 | 13100 4 13100 4

-, Negative; =+, Very slight; +, Slight; ++ Moderate;
[ 3 Number of animals examined

* Signilicantly different from control p<{0.05{Mann-Whitoney U test)

+++, Severe; Pos., Total of positive grade

** Significantly different from control p<0.01 {Mann-Whitney U test)

#, significantly different from control p<{.05Fisher exact test)
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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

54
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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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