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Table1  Body weight changes of male rats treated orally with tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate in
preliminary reproduction toxicity screening test
Ttem 0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of animals 12 12 12 12
Day 1 400.3 + 176 402.2 = 16.7 400.0 + 15.1 402.5 + 144
2 400.2 + 169 400.2 + 19.1 399.5 + 149 4013 £ 175
5 420.7 £ 20.8 4198 + 23.0 4198 + 186 4213 + 181
7 4304 + 21.9 4293 + 237 430.7 + 194 4329 + 200
10 4433 + 23.6 444.3 + 28.4 4458 + 21.7 446.9 + 20.6
14 461.1 £ 24.3 463.5 + 33.0 463.0 £ 23.1 463.7 + 20.0
21 486.3 + 24.7 491.3 + 383 489.2 + 269 4846 £ 21.0
28 5114 + 272 519.3 + 452 514.1 + 27.0 511.3 + 225
35 5376 + 31.2 554.0 + 46.5(11) 542.1 + 28.2 538.2 = 25.0
42 555.8 = 34.3 571.7 £ 50.7(11) 561.6 = 35.3 552.8 =274
46 566.4 + 33.8 585.5 + 51.1(11) 5766 + 34.9 560.2 + 29.0
Day 1-46, gain 166.2 £ 24.5 181.5 * 38.5(11) 176.6 + 26.5 157.7 + 214
Body weight gain * (%) 415 + 59 44.7 + 83(11) 44.1 + 6.2 39.2 = 5.1

Values are expressed as Mean £ S.D. (gram).

Values in parentheses are no. of animals examined.

a) : (Body weight gain/body weight on day 1) X100

Table 2 Body weight changes of female rats treated orally with tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate in
preliminary reproduction toxicity screening test
Item O mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
Before gestation period
No. of animals 12 12 12 12
Day 1 238.3 = 14.0 239.0 & 9.2 236.8 + 11.6 2354 + 11.1
2 2386 £ 11.1 240.2 = 10.8 2373 = 13.7 2375 £ 125
5 2456 + 15.6 248.7 + 10.7 243.5 + 138 2423 + 12.7
7 251.8 + 125 2526 = 11.1 250.7 £ 12.0 2476 * 124
10 254.3 + 15.0 258.3 + 13.6 252.8 + 16.2 2514 + 16.7
14 2613 + 180 264.1 + 158 2585 + 17.9 257.8 &+ 169
Day 1-14, gain 229 + 104 25.1 + 10.3 21.8 £ 10.8 223 + 88
Body weight gain * (%) 96 + 4.3 105 + 4.2 9.2 + 46 94 + 36
During gestation period
No. of animals 11 10 12 12
Day 0 267.0 + 16.7 274.7 £ 16.5 2656 * 174 266.7 + 184
1 270.8 + 17.1 280.1 + 16.7 2733 + 154 2715 £ 173
3 285.9 + 20.0 2913 + 176 286.8 + 17.2 285.7 + 184
5 296.2 £ 20.7 302.0 + 17.0 2950 + 15.3 296.1 + 17.7
7 3049 = 215 300.9 + 16.7 305.0 + 154 304.9 + 19.1
10 319.2 + 232 323.3 + 185 319.3 £ 16.1 318.7 + 21.7
14 343.1 + 257 348.3 + 20.0 342.7 + 17.8 344.3 + 20.6
17 372.1 £ 248 378.4 + 23.9 3723 + 221 3752 £ 216
20 420.1 = 279 4289 + 27.0 4222 + 287 426.1 £ 22.0
Day 0-20, gain ) 153.1 + 152 154.2 £ 155 156.6 + 17.8 1594 + 14.9
Body weight gain® (%) 574 + 4.9 56.2 £ 54 59.1 + 64 60.1 + 7.3
During lactation period
No. of animals 11 10 12 12
Day 0 3289 £ 281 3276 + 22.3 3216 £ 196 3295 + 276
1 325.5 + 254 331.5 & 23.3 323.8 + 23.0 326.1 £ 220
4 337.6 = 26.9 343.2 £ 25.5 336.8 £ 20.6 336.6 + 23.5
Day 0-4, gain 8.7 + 10.1 156 + 8.1 153 = 85 7.1 £ 178
Body weight gain® (%) 27 + 3.3 47 + 24 48 +28 24 £ 53

Values are expressed as Mean + S.D.{gram).
a) : (Body weight gain/body weight on day 1)X100
b} : (Body weight gain/body weight on day 0) X100
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Table3  Number of cells in seminiferous tubules of male rats treated orally with tris (2-ethylhexyl) 1,2,4-
benzenetricarboxylate in preliminary reproduction toxicity screening test

Item 0mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of animals examined 5 5 5 5
Group 1 {Stage I - VI)
No. of Sertoli cells 20.12 + 3.18 19.08 + 149 18.52 + 145 18.08 1 1.45
Spermatogonia
No. 16.80 + 5.65 20.52 + 2.58 18.48 + 3.17 15.76 + 261
ratio * 0.85 + 0.29 1.08 + 0.19 1.01 + 0.21 0.87 £ 0.11
Spermatocytes
No. 50.80 £ 744 51.80 + 4.84 43.64 £ 2.63 40.84 + 5.63*
ratio 2.53 + 0.13 272 £ 0.26 237 £ 0.24 225 + 0.16
Round spermatids
No. 138.36 + 17.20 12800 + 8.39 117.68 £ 5.59* 11260 + 3.“111’*
ratio 6.91 + 035 6.75 + 0.84 6.39 + 0.70 6.26 + 048
Elongate spermatids
No. 130.00 + 21.71 132.32 £ 11.17 103.28 + 12.34* 95.36 + 8.44**
ratio 6.53 = 1.15 6.98 + 0.88 5.62 + 0.90 5.30 + 0.69
Group 2 (Stage VII - VIIT)
No. of Sertoli cells 16.96 + 2.63 17.04 £ 2.17 16.64 + 2.73 1652 + 2.23
Spermatogonia
No. 2.92 + 1.06 240 + 0.93 2.04 +£ 0.68 2.60 £ 1.10
ratio 0.18 + 0.09 0.14 + 0.05 012 £ 0.03 0.16 = 0.06
Spermatocytes
No. 91.68 + 10.37 94.68 + 6.55 84.44 + 6.99 82.32 + 6.70
ratio 545 + 0.56 560 + 0.51 5.16 & 0.79 503 + 0.54
Round spermatids
No. 142.08 + 13.39 131.64 + 13.72 123.96 + 8.23 118.76 + 8.28*
ratio 8.45 + 0.62 7.75 £ 0.39 766 £ 1.66 7.25 + 0.62*
Elongate spermatids
No. 129.24 + 17.37 128.32 + 16.88 114.72 £ 9.80 105.64 * 13.47
ratio 778 + 1.4 756 + 0.72 7.09 £ 1.62 6.46 + 1.05
Group 3 (Stage IX - XI)
No. of Sertoli cells 19.28 + 1.92 20.52 £ 1.55 19.20 + 1.58 19.32 + 2.18
Spermatogonia
No. 452 + 132 4.20 = 150 4.92 + 1.63 332 = 1.02
ratio 0.23 + 0.05 0.21 + 0.08 0.26 + 0.11 0.18 + 0.05
Spermatocytes
No. 102.52 £+ 10.83. 99.08 + 8.42 97.56 * 4.50 89.04 + 9.00
ratio 5.34 + 0.56 4.85 + 0.50 5.10 + 0.36 4.62 + 0.32
Elongate spermatids
No. 145.24 + 11.01 130.64 + 9.90 131.68 & 19.71 119.24 + 15.90*
ratio 7.56 + 0.61 6.37 + 0.23 6.88 + 1.04 6.21 + 0.83*
Group 4 (Stage XII - XIV)
No. of Sertoli cells 19.16 + 2.81 20.92 + 1.73 1864 = 1.72 16.72 £ 0.92
Spermatogonia
No. 404 = 0.89 372 £ 0.72 364 £ 048 364 £ 0.71
ratio 0.21 + 0.05 0.18 = 0.03 0.20 = 0.02 0.22 + 0.05
Spermatocytes
" No. 109.80 + 13.15 110.36 £ 9.22 99.44 * 454 88.76 £ 4.33**
ratio 5.76 + 0.29 528 + 0.12 5.36 + 0.34 532 + 046
Elongate spermatids
No. 159.76 + 15.91 150.28 + 18.99 137.08 = 17.70 105.16 + 18.34**
ratio 839 + 0.63 7.19 £ 0.71 7.35 £ 0.62 6.33 + 1.31**

Values are expressed as Mean+S.D.
Significantly different from 0 mg/kg group ; *:p=0.05,**:p<0.01.

a) : (No. of spermatogenic cells/no. of Sertoli cells in a seminiferous tubule)
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Table4  Histopathological findings in rats treated orally with tris(2-ethylhexyl) 1,2,4-benzenetricarboxylate in
preliminary reproduction toxicity screening test

Item 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg

No. of male animals examined 12 12 12 12

Organ:Findings

Grade
Testis:
Decrease, spermatocyte and spermatid Total 0 0 2 12*%*
+ 0 0 2 11
++ 0 0 0 1
Multinuclear giant cell, seminiferous tubule + 0 0 0 1
Vacuolization, Sertoli cell + 0 0 0 1
Atrophy, seminiferous tubule + 2 0 0 Q0
Epididymis:
Cell debris, lumen Total 2 0 0 1
+ 2 0 0 0
e ++ 0 0 0 1
Decrease, sperm Total 1 0 0 1
+ 1 0 0 0
++ 0 0 0 1
Granuloma, spermatic + 0 0 0 1
No. of female animals examined 12 12 12 12
Organ:Findings
Ovary:
Cyst, corpus luteum <+> 0 0 2 0

Values are no. of animals with findings.
Grade : +=slilght, ++=moderate change and <+>=detected.
Significantly different from 0 mg/kg group; **:p=0.01.

Table 5 Influence of tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate on reproductive performances of rats in
preliminary reproduction toxicity screening test

Item 0 mg/kg 100 mg/kg 300 mg/kg 1000 mg/kg
No. of pairs mated . 12 12 12 12
No. of pairs with successful copulation 12 11 12 12
Duration of mating (days, Mean+S.D.) 2.1+ 12 23+ 13 2.7 + 1.2 2.7 £ 1.1
Copulation index * (%) 100.0 91.7 100.0 100.0
No. of pregnant animals 11 10 ; 12 ’ 12

: Fertility index* (%) i 91.7 90.9 100.0 100.0

a) : (No. of pairs with succeséful copulation/no. of pairs mated) X100
b) : (No. of pregnant animals/no. of pairs with successful copulation ) <100
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Table 6  Influence of tris{(2-ethylhexyl) 1,2 4-benzenetricarboxylate on developmental performances of rats in
preliminary reproduction toxicity screening test

Item 0 mg/kg 100 mg/kg 300 mg/kg © 1000 mg/kg
No. of pregnant animals . 11 10 12 12
No. of corpora lutea 16.8 + 1.5 173 £ 1.3 170 £ 23 179 + 22
No. of implantation sites 155 = 1.7 166 + 1.3 16.0 = 2.0 16.3 £ 2.3
Implantation index ™ (%) 925 + 7.2 96.2 £ 6.6 945 + 84 91.3 £ 88
No. of pups born (%) 137 + 3.1 150 + 1.7 150 + 1.8 151 + 2.7
Delivery index® (%) 876 * 154 90.3 + 6.8 M1+ 7.2 922 + 96
Live pups born
No. 133 £ 29 14.7 + 2.0 149 + 20 15.0 £ 27
Live birth index < (%) 97.1 + 56 978 + 3.6 99.2 + 26 994 + 2.1
Sex ratio (M/F) 1.09 + 0.69 1.05 £ 050 117 £ 0.75 0.76 = 044
Dead pups born
No. 05 + 09 0.3 £ 05 01 £ 03 0.1 £ 03
Gestation length (day) 227 + 05 22.7 £ 0.5 225 = 05 226 £ 05
Gestation index * (%) ' 100.0 100.0 100.0 100.0
Nursing index * (%) 100.0 100.0 100.0 100.0
Live pups on day 4
No. 132 + 2.8 146 £+ 2.1 144 = 29 145 + 29
Viability index " (%) 99.5 £ 1.8 993 + 2.3 956 + 115 96.7 * 6.7
Body weight of pups (g)
Male  Day0 732 £ 0.77 7.13 £ 0.52 6.69 = 0.55 6.87 + 0.84
Day 4 11.71 + 1.76 11.09 + 0.93 10.23 £+ 0.98* 10.60 + 147
Day 04, gain (g) 439 + 1.04 3.96 + 0.53 3.54 + 0.77* 3.73 £ 0.80
Body weight gain* (%) 59.41 *+ 8.87 55.54 + 6.16 53.19 + 11.91 54.39 + 9.50
Female Day( 6.93 + 0.83 6.63 + 0.64 6.33 = 0.58 6.58 + 0.62
Day 4 11.08 = 1.71 10.28 + 1.01 948 + 1.01* 10.03 + 1.46
Day 0-4, gain (g) 4.16 = 1.00 3.65 + 0.56 3.14 + 0.79* 346 £ 0.96
Body weight gain (%) 59.63 = 1042 55.24 + 8.07 49.95 + 13.09 52.17 = 11.10

Values are expressed as Mean % S.D.

Significantly different from 0 mg/kg group ; *:p=0.05.

a}: (No. of implantation sites/no. of corpora lutea) X100

b) : (No. of pups born/no. of implantation sites) X100

c) : (No. of live pups born/no. of pups born) <100

d) : (No. of females with live pups delivered/no. of pregnant females) <100

e) I (No. of females nursing live pups/no. of females with normal delivery) X100
f) : (No. of five pups on day 4/no. of live pups born) X100

g) . (Body weight gain/body weight on day 0) <100
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Reverse Mutation Test of Tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate
on Bacteria
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TA1535, TA98, TA15373 & UF Escherichia coli WP2
uvrADSEHRT BV, S9 mix ERNEB L RO &4
T/ — MEICL ) HEFERBRY 50~ 5000 ug/ 7 L
— FOHBTCEBLLEZS, WThOBREREIIBWVT
b, MEREEOON o7, Lz ->T, KRBT
SO mix ERIEAER B L RINEER % 313~ 5000 ug/ 7L
— DG THEYFEL CERL.

FORE, 2EOXRRAEL L, BAulBRERO VTR
2w T, WINOHABIZBWTLHEREERE 0 ~-¥
DEMIBRDH N ol b, 1,24-X2F 2 b
YANVKB M) RA(2-ZFAAFUIN) AT T,
HO7ZBRABWTERESEE L v (BBM) &4
=Y A

FiE

(& £ &)
Salmonella typhimurium TA100
Salmonella typhimurium TA1535
Escherichia coli WP2 uvrA
Salmonella typhimurium TA98
_ Salmonella typhimurium TA1537
S. typhimurium 4 BRI 19754E10 31 BT A Y
HERE, BV T NMZTRKENB. N. AmesiEtH 5
AR A Y A
E. coli WP2 uvrA %213 197945 B 9 B 12 Bl E (=0T
ZHOBHEREL» 505 2%/
REFIZ-BOCUT CHEBRAELLbOEH, =
— b x> b 70X No. 2(0xoid) & AN 7 LFERIREE
WCBRLI-E L —E8EEL, 37CTI0MBAER
LIOBEL

(#EmE)

1.24-XVEFY M)LK BEBFVIAQ-ZF AT
V) LA W (CAS No. 3319-31-1) i3, 53FE546.87 Dk
HEEEHREKTHE. KBRIZIE, A/ULFTEHR (0

v &S IN-60601, #E99.0%LLLE (MM RE)) %,

(EARLETERG LM I N, FHBETITER
ERRE L TRV

124- X NP ANVKEUEBEM)AQ-ZF AT
W)I AT ML, TP ATBBENF LIV ESS, T
b 21250 mg/miiie B X ICEM Lok, FEET
SHB3LVL2THRL, ERPIZHKERICH 2.
HEROBIGIZRT > T, 1,24-XyEX Y HAES
BEMYA(2-TFAANFIN)IAFLDT &£ b 2 ER
PTORERRE, BLUSENEARYER L. &
FEHABRICBVTIE, KB (3.13 mg/ml) BRIZER
BITHBLALOIEDWT, 78R (500 mg/ml)
BRIEREFREERBRTHRBLAZDDIIOWT, FiEE
FKEHETT, BEMEZRAN. FOERE, ANIEME
B A BREOFHERIX, L b ICHEAE (OBER) O
FHECHFLT, 101%TH-72. F, GEHERR
EATo 28R, RBEOBEIL, KEBEIE14%, ik
FEIE91.7% TdH - 7.

(Bt R E )
BB EB L UF0OBBREBUTOEBY T
H5.
AF2 1 2-2-79UN)-3-(5-=bO-2-7Y )T ¥
DT IR (PP 38R )
SA I TYEF MU DA (FOYertse T260)

9AA [ 9-7T3I/ T2 1YY  (SigmaChem. Co.)
2AA 1 22T I T bRy (FIRMEITEN)
AF2, 2AA Y X FIL A k¥ 2 F(DMSO, FIeffisg
TEM)ICBEBLLLOE-20CTHEREL, HER
H L7, 9AA IX DMSOZ, SAIXMKICERL, #Eeh
IZRERIZH -,

(&4 & & U°S9 mix DHEEL)
1) by TTH-

TROKBHEA) BX(B) 2FELI01DEHA TR
&L

(A) /52 b7 % (Difco) 0.6%
b7 ol SR A 0.5%

B)*L-LAF I 0.5 mM
D-¥#F > 0.5 mM

*WP2 uvrA BiZi3, 05 mML- M) 7 b7 7 2 KE
WA H .

2) SIS )
A, AIFRBWRORSEREREH. 2B,
713

251



BRERHR

B ) OHEBEETROLBNTH A,

WRBE~ 7 4 L - TKF 02g
7 I B - 1KY 2g
) VEEREZ AN Y L 10g
) VEE—T T L 192 ¢
KER{EF MU T L 066 g
NI — A 20g
/Ng + 7 4 — (Difco) 15g

FOmmDYr—VIKDH30miziE L TEHDT
H5b.

3) S9 mix
ImiRTRORTEEL
So** 0.1ml
b4 { A VA FA 8 umol
-4 (/RN 33 umol
TNA—R-6-1) Bk 5 pmol
NADH 4 pumol
NADPH 4 pmol

F b L-) CEERE W (pH74) 100 umol
**: 7 H# D Sprague-Dawley ZHt7 v b a7 = /7N
v¥'& —V(PB) BLUS56-X2 V75K (BF) off
HIx5 CEEEDE L TERLASIER W,

(e HE)

TL— bEIZEY, S9 mixERMAEB L 7S mix
WIMRERE T o 7.

NERERE I, WY EFRE0L ml, ) VEERE R
0.5 mi(S9 mix HmMAEE 1BV TIESY mix 05 ml), &
EHEMOImMIZRAELLEDOL Py PP A —2mlEMA T
BRL, AREMFREICHEL CEADA. £/, FHRE
ELTHBYERREOR DY T by, T3 HME
DM BWHBE YAV, SREFEI & OB R
WEOBHB L UHEXE Table pIiZR L7, BEIL
J7CTAKEIATY, £L-ERan=—-HKrHEEL/.
HEBOFEICOWTIE, ARKD S CITEEREMET
T, ERFHMOBEROINEED O HMF L 7.

B EHRHIIAEREABRICBVW T, BREBIUR
HAHBEETEINT >, SFHAEICPVTEHINT 2L L
o F7, FRBRUBVWTHIMMBEBLUCEHEIID
&, ST O H, FREFROFYME L ERFEES K
7. REHERBRIIIE, FERIF—HARICOWT
2EERL, BROBABOHR LT

(HIERE)

B/l cHOKREEN I b, 1BEL LOBEFDSY
mix ERIMD 5 Vi3 SO mixBmMEF BT, HHEYWE
PEETAEIREIBITAER a0 = —HKOFIHEL,
BEMBOZNICHC2EM LML, o, 20
WIMCHEEES 2 WITHERFEVRO O NS,
LB BEIIARBRICBVWIEEER AT A (B
M) LHETLI L E L.

714

252

BRELUEE

(BT RER)
50~5000 ug/ 7L — b OFEBTLAKEHIL LT,
RErEBLIELS, TRTOBREBEICB TSI
mix ERIMREL L RMAROVWTh b RERERD
Loz,

(A3 ER)
BRYFNRFhTable 1, 210/ L. 1,24- R E
FUBLEEERN)AQ-ZFAUANFIN)ZATFID
BE%, SO mix#MAERE L ORMAERTL 12313~
5000 ug/ 7V — FOFETARE2L LTRETERL
1o, FOER 2BOREBOVWTNG, B/ -58EED
MEB DS mix ERMAERE L ORMARIIB VT,
BEEEO2EDEE 2 A2ER a0 = - BO¥INIZEE
HoNho:.

UEDHKRIIXETE, 1,24-RVEV P ANVREE
N R@-ZFNAFUIN)TATNVIE, Bo-RER
KBWTERERP ALV O () LHIE L.

Xk

1) D. M. Maron, B. N. Ames, Mutation Res., 113, 173
{1983).

2) M. H. L. Green, “Handbook of Mutagenicity Test
Procedures,” eds. by B. J . Kilbey, M. Legator, W.
Nichols, C. Ramel, Elsevier, Amsterdam, New York,
Oxford, 1984, pp. 161-187.

HERELE W #&

HRERIEME (1, WERETF, NIEAET,
BAkwY, BRAEE, BrELh,
R S 2 h

WRLELREEL YT —

T257 FEMEET25

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

ZEHFFAT

Correspondence

Authors: Tohru Shibuya (Study Director)
Takumi Hara, Kyoko Sakamoto,
Kumiko Kawakami, Yuri Shimizu,
Yasuhiko Matsuki, Madoka Nakagomi

. and Syaka Iida

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



1,24-~N>E PYAIKRIBERNY X Q-ZFIAXI) I AT

Table 1. Mutagenicity of tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate** in reverse mutation test (I) on bacteria
With (4)or | Test substance Number of revertants {(number of colonies/plate, Mean + S.D.)
without (-) dose Base-pair substitution type Frameshift type

S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 9% 111 91| 20 11 14| 20 21 2| 26 10 22 6 10 5
( 99+10.4) ( 156t 46) ( 21+ 1.0) ( 19+ 8.3) ( 7+ 26)
313 # 117 104 125 13 11 20 26 34 31 21 26 19 12 7 10
(115 10.6) ( 15% 4.7) ( 30 £4.0) ( 22+ 3.6) (10 25)
625 # 155 112 119 15 12 26 26 21 20 25 36 22 10 9 8
(129%23.1) ( 18+ 7.4) (22 £32) ( 28+ 7.4) ( 9+ 1.0)
1250 # 117 130 130 21 14 15 19 24 25 22 23 25 g8 11 11
(126+ 7.5) ( 17+ 3.8) (23 +3.2) ( 23%+ 1.5) ( 10+ 1.7)
S9mix 2500 # | 143 142 148 | 15 21 12 23 28 20| 21 27 23 3 5 11
(144+ 3.2) ( 16+ 4.6) (24 +4.0) ( 24+ 3.) ( 6% 42)
=) 5000 # | 132 121 138 13 20 12| 25 36 32 14 28 19 5 3 9
(130+ 8.6) ( 156k 4.4) { 31 £56) (20 7.1) ( 6+ 31
0 107 125 125 16 19 9| 23 24 28| 25 32 28] 12 13 9
B (119+£104) ( 15 5.1) ( 25+ 26) ( 28+ 3.5) ( 11+ 2.1)
313 144 118 116] 12 13 1| 31 27 33| 3 3 4| 19 18 17
(126 15.6) ( 12+ 1.0) ( 30+ 3.1) ( 38+ 4.5) (18 1.0)
625 168 137 137} 18 13 12| 35 33 23} 38 20 32| 19 14 14
(147+17.9) ( 14+ 3.2) ( 30+ 64) ( 33t 4.6) (16t 2.9)
1250 # | 130 120 166 8§ 20 15) 35 42 35| 36 30 36| 18 16 12
(139+24.2) ( 14% 6.0) ( 37t 4.0) ( 34+ 3.5) ( 15+ 3.1
S9mix 2500 # | 138 129 107 12 15 8| 32 29 25| 37 39 37! 10 12 8
(125415.9) ( 12+ 35) ( 29+ 35) { 38+ 1.2) ( 10+ 2.0)
(+) 5000 # | 149 144 128 | 12 7 11 24 15 25| 37 39 23| 10 11 7
(140+11.0) ( 10+ 2.6) ( 214 55) ( 33% 8.7) ( 9% 21)
Positive Chemical AF2 SA AF2 AF2 9AA
control  {Dose{ug/plate) 0.01 05 0.01 0.1 80
S9 mix(~) | Number of 499 483 527 | 576 533 509 | 107 100 111 | 665 569 726 | 798 714 804
colonies/plate (503+22.3) (539+33.9) (106 5.6) (653+79.1) (7724:50.3)
Positive Chemical 2AA 2AA 2AA 2AA 2AA
control [Dose (ug/plate) 1 2 10 0.5 2
SOmix(+) { Numberof [1091 1292 1423 | 326 304 322 |1391 1251 1387 | 438 455 387 | 252 243 261
colonies/plate (12694167.2) (317+£11.7) (1343+79.7) (427+354) {252+ 9.0)

AF2:2-(2-Furyl) -3- (5-nitro-2-furyl) acrylamide , SA:Sodium azide, 9AA:9-Aminoacridine, 2AA : 2-Aminoanthracene
#:Precipitate was observed on the surface of agar plates.

** Purity was above 99.0 % and impurity was unknown.
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Table 2. Mutagenicity of tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate** in reverse mutation test (II) on bacteria
With (+)or [ Test substance Number of revertants (number of colonies/plate, Mean + S.D.)
without (-) dose Base-pair substitution type Frameshift type

S9 mix (ug/plate) TA100 TA1535 WP2 uvrA TA98 TA1537
0 124 106 135 10 11 15 29 28 25 24 28 20 9 3 12
(122+14.6) ( 12+ 2.6) ( 27+ 2.1) ( 24+ 4.0) ( 8+ 4.6)
313 # 125 130 142 14 18 18 22 21 23 26 21 25 11 10 15
(132+ 8.7) ( 17+ 2.3) (22 1.0 ( 24+ 2.6) ( 124+ 26)
625 # 125 116 141 18 10 16 22 31 30 33 13 19 9 7 10
(127+12.7) ( 15+ 4.2) ( 28+ 4.9) ( 22+10.3) ( 9t 15
1250 # 134 125 127 17 18 7 21 16 23 27 29 24 9 11 6
(129+ 4.7) ( 14% 6.1) ( 20% 3.6) ( 27+ 25) ( 9% 25)
S9mix 2500 # 129 120 124 11 9 12 21 17 13 19 22 25 7 10 8
(124% 4.5) ( 11+ 15) ( 17+ 4.0 ( 22¢ 3.0) ( 8t 15)
(-) 5000 # 145 147 141 13 13 12 18 21 21 18 12 21 12 15 13
(144 3.1) ( 13+ 0.6) (20 1.7) ( 17x 4.6) ( 13+ 1.5)
0 138 130 126 9 13 12 23 26 16 26 25 41 23 16 15
(131 6.1) (11 21) ( 22+ 51) ( 31+ 9.0) ( 18+ 44)
313 153 125 140 15 20 18 32 20 25 33 38 34 26 18 16
(1391 14.0) ( 18+ 2.5) ( 26+ 6.0) ( 35+ 2.6) ( 20+ 53)
625 131 140 138 13 17 16 26 28 24 25 32 2 14 15 19
(136 4.7) ( 15+ 2.1) ( 26 2.0) ( 28+ 3.8) ( 16+ 26)
1250 # 129 156 161 18 12 16 30 23 12 32 33 40 17 17 15
(149+17.2) ( 15+ 3.1) ( 22+ 9.) ( 35+ 4.4) (16 1.2)
S9mix 2500 # 122 138 160 9 12 13 19 18 20 37 32 33 6 22 22
(140+19.1) ( 11+ 2.1) ( 19+ 1.0) ( 34+ 26) { 20 3.5)
(+) 5000 # 156 158 164 14 25 15 21 29 18 29 39 30 16 15 15
(159+ 4.2) ( 18+ 6.1) ( 23+ 5.7) ( 33 55) ( 15+ 0.6)
Positive Chemical AF2 SA AF2 AF2 9AA
control  [Dose(ug/plate) 0.01 0.5 0.01 0.1 80
S9 mix(-) | ‘Number of 682 650 670 | 232 245 242 | 108 151 190 | 954 935 930 }1103 1071 999
colonies/plate (667+16.2) (240+ 6.8) (150+41.0) (940+12.7) (1058+53.3)
Positive ~ Chemical 2AA 2AA 2AA 2AA 2AA
control  [Dose(ug/plate) 1 2 10 0.5 2
S9mix(+) { Numberof {1262 1111 1309 | 299 270 290 |1510 1537 1546 | 455 457 566 | 300 295 294
colonies/plate (1227+103.5) (2861-14.8) (1531+18.7) (493+63.5) (296+ 3.2)

AF2:2-(2-Furyl) -3-(5-nitro-2-furyl) acrylamide , SA : Sodium azide, 9AA :9-Aminoacridine, 2AA : 2-Aminoanthracene
#Precipitate was observed on the surface of agar plates.

** Purity was above 99.0 % and impurity was unknown.
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In Vitro Chromosomal Aberration Test of

Tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate on Cultured Chinese Hamster Cells

B tFWRELeM iR R EnRmEE LD —

LT, 124-XE¥ P AWK EERY Z(2- l“f}lﬂ\
FUN)IATVOEERIBI KT THMECEHEE
PEMTALD, Fy4o—X - LRV —EEMNE
(CHL/TU) # W THBRENREFR TR EH L
7-.

EFALEE (4885 ), IR (6BFR) & H125.0
mg/ml DBEIZB VT E50% % 82 2 EHEIEHI32D
b/l DS, §XNTORKBIZBWVWTS.0
mg/miDBETREVHEER L L. ES0BIEED
12BLT1/ A EhErohiglE, RKBEE LTHEEL
7o, HFME T, SO mixIFFEETIIIBITA24ERE
L U 4B R RE AR AL ERTS, RFRIIE Tt SO mix FIE T
B I UIEFIET ToRRNIE (18R D MTEIER) 15, =
AEERL, REBETAZLIIL Y REFRESERE TR
AR

CHL/IUMME % 24 B5 [ 5 & 48RS E STl | L 7o
THODLBEIIBNTH, REKOBERELEREM
BROBERIEBEIZOOSN b o7, IR R LEE T,
SO mix FETBLUFEFEET COEBMURBLAVTAD
AHEBFIIBNTH, REAOEEBRELEHEEBROSE
EERIIED ko 7.

UEDERLY, 124 XCF FYHUKRVEEMY
AQ-ZFNAFINV) T AT VI, J:ia@?,xt%ﬁ%#?
THREFEEETFRLZVEHERL

B
1. {FRBL -k
JH—F - )=, 27 (JCRB) 7* 5 A F (198842
H, AFEBE @4, BELR) LaFr ==X -
NLA Y —@EOCHL/TUMI %, MRS 10401
HCRERI -,

2. EEADRH
BEICE, FBIBME (FCS : Biocell) 2 10% 7ML
24— 7 VMEM(B KBS SEER L B

3. HEEM

2X10MB D CHL/IUMAL %, ##EWS mlx AR/ T

1 v 2 (#6 cm, Corning) 12#E %, 37CHCO, {1 >~ ¥
2 RX=%—(5% CO,) NTHEELL. EHNETIE, @

FREE3HB CHBRWE T IR, 248/ME & 48RRI
BLUA, £7, GFERECE, #REE3IRHE 1S9
mix FHETBLOIEFR T CTORRME L, MBEKRTHE
BrEE sl T X 5 I 18K L /-,

4. WBRHE

1,24- X MY ANKEBEN )R- FNAFD
W)L AT (B%S . TEBTC, CAS No. : 3319-31-1, ©
v FES D N-60601, K/Mb¥ETEMEE, ¢ AFRLE
TRBSIRE) 13, REGEWHEE, KoL TiIRE
T, DMSOB LU 7€ F Y Z3ED T L L ET, &
H-30C, #s1430°C (760 mmHg), #%FE0.01 mmHg
BT @25C), 913N Cyu3H,, 0 5 F8546.87, HifE
99.0% LL | (R4 IEABH) OWETH 5.

WERWE R AL SR, KiCL WIS ®ESIT5.
BEP(7TE ) T, 3.13~500 mg/ml DREHET
IBREETH 7.

5 #WERPEOAR

BEBRMEOREL, FHODEfT-72. BEIR7T
M METER) BV, BEEALBBICERLT
Fix AgL, owfﬁﬁ%@ﬁfﬁ%%ﬁtf%im
REOHBEWHEBHE v ER L. HEBYEARKL,
FTRTORABIZBOTHEERD 1B (V/ V) IZR B LIS
Mz 7z, RErEEABRICBVC R ERUEOBE
i, FEHEN(BES TOFIYEEIEIME D 90.0~
110%) DETH o 7:. ZBIBEOGRRIZOWT, #EEHR
Hidftbidh o7,

6. HMBLEEINHIHRRIC S ZNIEBEORE

RERETABRICHCIEBRMEONBBE L RET
H7:%0, HERMEOMIEE I RITTEELAN .
SYWE O CHL/TUMRLIC X § 2 A INEIE R 1S, BB
EMRETEEE (Monocellater™, # > S AKFETLTE
W) THCTEEOBBEE YL, HBRYELERO
EUATEBERR N T A RO Y b > TIREL L.

FORR, EHRNLE, HEEEMEBE i, RELAT
NTDIRBEFEE T 50% % B & A28k 2 2 M AR E A I
BOLNEh -7 (Fig. 1).

7. EBREONRE
MR BROSR L, REARERBRTHY

LWEWEORRERY, EHEUE , SEEMEE Y
50mg/mlé L, FRENERBREHD/2OBE S P&
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Fig.1 Growth inhibition of CHL/IU cells treated with
tris (2-ethylhexyl) 1,2,4-benzenetricarboxylate

B, 1/4DBEKEBEL L. BHEHESBEYWEL LTH
WA b4 CMC, BHRBETER) BLUY
7Tk A7 7 X F(CPA, Sigma Chemical Co.) 1%, 7E§t
AKRKERETS) CEMLTHARLL. £heh
REFRELFRETI AL TV BES BB L
AN

8. FBEERMERE
HERTO2EMIIC, I1EI FrRRRENY
0.1pg/miiZd &) IIHB|BICMA . REaAERD
TEBUIEEI > TITo 2. A9 4 FEREIEFT 1 v
2D ZOMMER L 72 fEBLL 224EAR 2 3% ¥ 4 WiB il
THE L7,

9. Rtaiknth

ERLIZZAT 4 FEERDI L, 12071 v ahsb
BONTLRBLDIASA K%, A40BEEF L FML
BEHPGIPORVEIIZa— FILLRETHIFL
7. BBEOSIIE, ARBRELEEYS, WALBYR
B (MMS) SHE&Y T L 20 HBEICESVTITY, 6
BEHLCEAREFGHOF v v 7, I, TREED
TS RE OF & LB (polyploid) DHEIZOW
TEHELL. FBEEE 10 o0 TIZIB200MH, B
HHRIZ DWW T 1 800 M D5 B IR % 547 L 7-.

10. ZCHEEHTFE

EMIETER, BEMEB X OB BREE & HEERY L IE B
KOWTOGHERE, BRL-ERYE, BEE 0®R
HE¥, BHERROBMIZOVWTESL, SBOHES R
FAEICEEA L.
REERELTETLMBOHBBMERE IZOWT, K20
FEEEZEIILT, BEOBET— ¥ L BN
BTT74 0oy —OBEERFEE(SERLEELT
familywise DFEKEZ5% L L) 2L, BEER
EEREMLL. 72, 74 v v —OEEERECEE
ENROLNLHEICE, BEEFAEICELCar S
YT =37y VOEREREY (p<0.05) 2707 B
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Table 1  Chromosome analysis of Chinese hamster cells (CHL/IU) continuously treated with tris (2- ethylhexyl) 1,2,4-
benzenetricarboxylate (TEBTC) * without S9 mix

Concen-  Time of No. of No. of structural aberrations No. of cells
Group  tration exposure cells Others? with aberrations Polyploid? Trend test®
(mg/mi) (h) analysed gap ctb cte csb cse mul® total TAG (%) TA (%) (%) SA NA
Control 200 1 3 0 0 0 O 4 0 4 (20 3(15) 0.13
Solvent” 0 24 200 0 0 0 1 0 0 1 0 1005 1(05 050
TEBTC 1.3 24 200 0 1 0 0 0 0 1 0 1 (05 1 (05) 0.63
TEBTC 25 24 200 o 0 o0 0 0 O 0 0 0 (00 0 (00 0.25 NT NT
TEBTC 50 24 200 0o 0 o0 0 0 ¢ 0 0 0(00) 0(00) 0.38
MC 0.00005 24 200 4 43 & 0 1 0 132 1 92 (46.0) 92 (46.0) 0.13
Solvent? 0 48 200 0 0 0o 1 0 0 1 0 1 (05 1(05) 0.25
TEBTC 1.3 48 200 0o 0 o 2 0 0 2 0 1(05 1(05) 0.13 .
TEBTC 25 48 200 0o 1t 0 o0 0 0 1 0 1(05 1(05) 0.25 NT NT
TEBTC 50 48 200 0 0 0 0 0 0 0 2 0000 0(00 025
MC 0.00005 48 200 1 29 63 1 8 0 102 4 65 (32.5) 64 (32.0) 0.13

Abbreviations :gap:chromatid gap and chromosome gap, ctb: chromatid break, ctechromatid exchange, csb:chromosome break,
cse:chromosome exchange (dicentric and ring etc.), mul:multiple aberrations, TAG:total no. of cells with aberrations, TA :total no. of cells
with aberrations except gap, SA:structural aberration, NA :numerical aberration, MC . mitomycin C, NT:not tested. 1) Acetone 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 from the no. of structural aberrations. 4) Eight hundred cells were analysed in each group. 5) Cochran -
Armitage’s trend test was done at p<0.05 when the incidence of TAG and polyploid in the treatment groups was significantly different from
historical solvent control at p<0.05 by Fisher’s exact test. *:Purity was more than 99.0%.

Table 2 Chromosome analysis of Chinese hamster cells (CHL/IU) treated with tris (2- ethylhexyl) 1,2,4-
benzenetricarboxylate (TEBTC) ** with and without S9 mix

Concen- S9 Timeof No.of No. of structural aberrations No. of cells
Group tration mix exposure cells Others? ___ with aberrations Polyploid* Trend test®
(mg/ml) (h)  analysed gap ctb cte csb cse mul? total TAG (%)  TA (%) (%) SA NA
Control 200 1 3 0 0 o0 0 4 0 4 (200 3(15 0.38
Solvent” 0 - 6-(18) 200 0 0 1 2 0 0 3 0 2 (10 2(10) 0.38
TEBTC 1.3 - 6-(18) 200 1 2 0 0 0 O 3 0 3(15 2(10) 0.13
TEBTC 25 - 6-(18) 200 6 o0 0 0 0 0 0 0 0(00) 0 (00 0.50 NT NT
TEBTC 50 - 6-(18) 200 01 0 0 0 0 1 0 1 (05 1(05 038
CPA 0.005 - 6-(18) 200 2 0 0 0 0 O 2 0 2(10 000 0.25
Solvent" 0 +  6-(18) 200 0 2 5 0 0 0O 7 0 4 (200 4 (20 0.25
TEBTC 13 +  6-(18) 200 1 1 0 0 0 0 2 1 2(10) 1(05) 0.25
TEBTC 25 +  6-(18) 200 2 1 1 0 0 0 4 0 4(20) 2(10 050 NT NT
TEBTC 50 +  6-(18) 200 2 2 1 0 0 0 5 0 5 (25 3 (15 0.25
CPA 0.005 +  6-(18) 200 5 34 12 1 0 0 152 8 89 (445) 86 (43.0) 0.25

Abbreviations gap:chromatid gap and chromosome gap, ctb:chromatid break, cte:chromatid exchange, csb . chromosome break,
cse:chromospme exchange (dicentric and ring etc.), mul : multiple aberrations, TAG:total no. of cells with aberrations, TA total no. of cells
with aberrations except gap, SA :structural aberration, NA :numerical aberration, CPA:cyclophosphamide, NT:not tested. 1) Acetone 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 from the no. of structural aberrations. 4) Eight hundred cells were analysed in each group. - 5) Cochran -
Armitage’s trend test was done at p<(.05 when the incidence of TAG and polyploid in the treatment groups was significantly different from
historical solvent control at p<0.05 by Fisher’s exact test. **:Purity was more than 99.0%.
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SIDS INITIAL ASSESSMENT PROFILE

CAS No. 3319-31-1
Chemical Name Tris(2-ethylhexyl)benzene-1,2 4-tricarboxylate
(‘JHZCH3 :
COOCH ,CHCH,CH ,CH ,CH,4
Structural Formula
CH3CH2CH2CH2(IZHCHZOOC COOCHZ(EHCH2CH2CH2CH3
CH,CH; CH,CH;

RECOMMENDATIONS

The chemical is currently of low priority for further work.

SUMMARY CONCLUSIONS OF THE SIAR
Human Health

In a single dose study of rats, 75 % of the orally administered chemical at 100 mg/kg bw was excreted in an
unchanged form in the feces, 16 % as metabolites in the urine and 1.9 % was expired as CO,.

The acute toxicity of the chemical is low because it showed no toxic signs at 2,000 mg/kg bw by oral route 1n rats
[OECD TG 401] and at 2 ml/kg by dermal route in rabbits. During exposure by inhalation at 2600 mg/m’, no death
occurred 1n rats, but reddening patches in the lungs were observed after 14 days post exposure.. In an irritation-test
for animals, the chemical was slightly irritating to the skin and the eyes. A sensitization test on guinea pigs showed
no sensitization [OECD TG 406].

A feeding study with rats for 28 days showed a decrease of hemoglobin and an increases of leucocyte counts and
serum cholesterol as well as an increased liver weight in the mid and high dose groups (0.67 and 2.0 %). Liver
biochemistry revealed increases in palmitoyl CoA oxidation (increased in both sexes at 2.0% and males at all dose
levels) and catalase activity (increased in males at 2.0%), suggesting the induction of peroxisome proliferation.
Further analysis by an electron microscope indicated slight increased number of peroxisomes in hepatocytes at the
high dose. It is generally accepted that the induction of peroxisome proliferation occurs specifically in rodents but
much less in other species including humans. There were no dose-related histopathological changes in any treated
groups. The NOAEL in this study was considered to be 0.2 % (184 mg/kg bw/day).

The OECD reproductive/developmental toxicity screening test [TG 421] for at least 46 days at doses of 100, 300
and 1,000 mg/kg/day demonstrated a decrease of spermatocytes and spermatids in testis in the 300 and 1000 mg/kg
groups but not in the 100 mg/kg group.

Based on the testicular toxicity, the NOAEL for repeated dose toxicity is considered to be 100 mg/kg bw/day.
As for reproductive/developmental toxicity, the chemical showed no adverse effects on copulation, fertility, delivery

and nursing of females nor on the viability, body weight and morphology of offspring in the above screening test
JOECD TG 421]. However, the NOAEL for reproductive toxicity in males was considered to be 100 mg/kg bw/day
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because of the testicular toxicity described above. Both NOAELs for reproductive toxicity in females and
developmental toxicity of offspring were considered to be 1,000 mg/kg bw/day.

The genotoxicity of this chemical was evaluated in many in vitro assay systems. It was neither mutagenic in bacteria
[OECD TG 471 & 472] nor clastogenic in mammalian cells [Guidelines for Screening Mutagenicity Testing of
Chemicals (Japan)).

Environment

The Mackay level I1I fugacity Model was employed to estimate the environmental distribution of this chemical in
air, water, soil and sediment. If released to air, this chemical will exist solely in the particulate phase in the ambient
atmosphere. If released to soil, this chemical is not expected to be distributed to other compartments.

This chemical has to be considered as weakly toxic against aquatic organisms and is not biodegradable. This
chemical has a high logPow value (5.94), the measured BCF is reported as less than 1 to 2.7 in carp for 6 weeks, but
some uncertainty still remains regarding the bioaccumnulation potential of this chemical. This result indicates that the
bioavailability of this chemical is low. The toxicity results to aquatic plants (algae; Selenastrum capricornutum)
were >100 mg/L for ECsy (72hr). The acute toxicity data in fish (mmedaka; Oryzias latipes) were >100 mg/L (96h,
LCs) and >75 mg/L (14d, LCsy). In Daphnia magna, the acute toxicity was >180mg/L (48hr: ECsq) and the chronic
toxicity was >55.6 mg/L (21d, reproduction). All these data were obtained in supersaturated solution with the aid of
solubilizer (HCO-40). The test solution was considered to be homogeneous. Another chronic toxicity data in
Daphnia magna (NOEC >0.082mg/L) was reported (Procedure of ASTM and USEPA). Though this value is lower
than the saturation point, the measured concentration data were less reliable.

Based on the description of the test results above, it can be concluded that Tris(2-ethylhexyl)benzene-1,2,4-
tricarboxylate does not show any toxic effects at the limit of solubility towards those aquatic organisms, which were
tested in the laboratory. Though it is difficult to determine a PNEC, this substance is not toxic at its water solubility
(OECD TG105; 0.13 mg/L 25 C).

Exposure

This chemical is manufactured as a plasticizer for PVC.

The production volume in Japan is approximately 20,000 tonnes/year and there are 5 manufacturers in Japan.
Estimated global production is 40,000-100,000 tonnes/year. This chemical is mainly used as a plasticizer for PVC
electrical cable and wire.

Occupational exposure may occur through dermal contact and inhalation of mist. This chemical is produced in
closed system and workers wear protective gloves and goggles during the operation, so actual exposure in the work

place is considered to be low.

Since this chemical is difficult to extract from the polymeric matrix, consumer and environmental exposure are
considered to be low.

NATURE OF FURTHER WORK RECOMMENDED

There is no recommendation for further work. The hazards of this chemical towards the environment and human
health are considered to be low. Both occupational and consumer exposure are considered to be low.
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