8€HA-0396-/3600

BHERCULES
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IS &13 ti (302) 594-5000
March 5, 1996
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TSCA Document Processing Center (TS-790) 4 2
Office of Toxlic Substances —gen -
U.S. Environmental Protection Agency INIT @3/87/9¢ _ = S
401 M Street, SW oy 2
Washington, DC 20460 s . m
’ o
Attention: Section 8{(e) Coordinator

Dear Sir or Madam:

This information is submitted under the provisions of the Toxic Substances Control Act,
90 Stat. 2029, 15 USC 2607, Section 8(e). Attached are summary tables of a report currently
being drafted which reflect low-level estrogenicity of low molecular weight polystyrene (LPS),
CASRN 9003-53-6, a homopolymer of styrene. These data were provided by the performing
laboratory, TNO, Zeist, The Netherlands, to Hercules regulatory office in Rijswijk, The
Netherlands, on February 16, 1996, and forwarded to our Wilmington office on that date.

The data provided (see attachments) constitute summary tables and statistical analysis of
uterine weights and body weights following dietary administration of LPS. The increase in the
relative weight of the uterus of the immature rat is one of several possible tests for estrogenic
effects. Data were collected following four days feeding of diets containing test material to groups
of immature female Wistar rats. Dietary concentrations from 1 to 1,000 ppm were used in a
range-finding study in parallel with untreated feed (negative control) and diethylsltilbestrol (DES;
positive control). In the definitive study, dietary concentrations of 0, 10, 20, 40, 80, and 160 ppm
of LPS were used and concentrations of 5, 10, and 20 ppb of DES.

The results show a dose-response relationship between dietary LPS concentration and the
uterus weight/body weight ratio. The increase was statistically significant at 160 ppm LPS. The
80 ppm dosage level was a No-Effect Level (NOEL). The NOEL for the DES positive control was
less than the minimum concentration used, 5 ppb, since that dosage gave a statistically

significant uterine weight increase. The data indicate that the estrogenic activity of LPS is less
than 1/20,000 of that of DES.

The full report of the estrogenicity study will be provided to EPA on receipt by this office.
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Table 1 - Oestrogenic activity (Tiecco test) of F2LS5250 in rats; mean body weights, food con-
sumed and absolute and relative utcrus weights obtained in the range-finding study
{assay no. 1794) '

Day O Bay ¢ é Day 4 Day 4
e . nm) > 4 Bay > 4 > 4
group Re. Body wgn EBody Wgt ConeFoed Utezus ytesvs
g .. z 3 g/kg =W
Heg.Contiol Haan 33.3 50.2 7.9 0.066 1.32
aem 0.% 6.2 0.0 0.004 0.07
n - 8 ] 8 %
i PPR Mean 33.3 2.4 T2 0.068 1.28
Sam Q.8 0.4 @.0 0.089 8.16
B 5 -] 5 5 5
10 PPR Hman 3.2 $0.3 7.6 0.066 1.32
_sem 0.7 1.1 6.0 0.008 6.15
-] 3 5 3 5 -]
100 2B Mean 338.2 49.9 7.6 €.086~ l.72%®
eea 0.5 1.0 2.0 6.0065 0.68
n S 3 S 4 2
16060 PPM Eean 33.6 67.3 6.6 6.231e== 4.8pve"
eea 2.7 1.2 a.¢ 0.026 0.33
B s 5 $ $ [
Searisrice

Bedy wmight: Cgwas + Dunnent’s Sests (tus-sided): ® P<(,05: =r P<0.01; w=r P<0.001
Dterus weight: Mann/¥hisney u-test (two-sided): © P<0.05; =° 2<0.02; ¢oo 220,002
Food consumpticn: Aneva + L.S.0. Sests (two-aided): * P<Q.05) ** P<0.01; “°° $<0.004L
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Table 2 - Oestrogenic activity (Tiecco cst) of F2LS250 in rats; individual snd mesn body weights,
food consumed and absolute and relative uterus weights obtained in the main study
(2ssay no. 1795)

Bay © Ray € é L Bay 4
Treatnent Animal ¥ o i of
gooup Ho. Bedy Wgt Body NHgt ConaPood Oeczus Utaxue
] g g g g/kg BY
BRIAT, DIET aean 33.6 an.4 6.3 0.0359 1.22
sem 9.7 i.% 0.1 8.004 6.07
a 10 ie 0 12 10
10 PPM Baan 31.8 £7.3 6.4 0.056 1.18
eaem 0.8 1.2 e.0 0.003 0.06
n 40 26 i1e 10 i0
20 PPY Hean 2.6 5.7 5.7 8.059 1.2%
sen 1.2 i.1 0.2 0.0068 0.08
a 10 9 2 -4
40 PEM Hean 33.1 48.9 7.0 ©.063 1.22
sem 6.8 1.1 8.1 0.002 6.08
@ ie 10 ae i8 a8
80 PPM Rean 34.9 36.2 7.0 0.073 1.483
SCRm 9.9 3.3 0.2 0,006 ©.08
a [ 10 i ie ¢
160 »em Heas 33.8 48.9 7.8 8.101vew 2.68ww>
. BeH 6.8 1.7 8.1 0.067 8.18€
a 10 8 10 10 18
DES 5 ppb Mean 33.6 49.9 7-4% ©.075< 1.52°
Bem 0.8 3.2 2.1 9.004 a.1¢e
B 18 10 v io 10
BES 10 Hpb Hean 23.5 46.9 4.0 g.12ivew 2.870wo
ses 6.2 2.5 8.1 0,012 0.20
a ip 19 i0 10 10
p2s 20 ppb Mean 32.6 44.5 &7 0.213ze= 463"
sem 0.6 3.9 0.0 8.D28 0.38
a 16 b1 10 10 ie
Bratistics
fsdy waight: Covar + Dunnect’s tests [ewe-sided): ° P<0.05; ** P<0.01; see P<0,001
Utezus weights Hann/Whi u-test (wwo-sided): ° 8£0.65; =° $€0,02; ve= P<0.002

Foed consumpeien: Amova + L.5.D. tests (two-sided): = P<0.05; <¢ P<0.01; °°¢ Pe<0.001
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Appendix 1 - Qestsogenic activity (Tieeco wst) of F2L8250 ip-rata; individual -and mean—body
weights, food consumed and absolutc and rclative uterus weights obwuined in the
range-finding study (assay 0. 1794) ,

Cm0r N ey gt ™ v 2 curvae

Day © bay ¢ Day 4 Bay s Bay ¢
Treatmaent Animal o ¥
: gEoup . Body Wgt Bedy wWgs Cenaroed Btorus geesue
{ g g g g a/kg BN
i
H Mg .Cannrol__2 & 33.3 9. % . 1.9 oL A6 .28
i a 3 33.0 30.9 .9 6.079 1,56
4 a s 32%.2 53.4 T.9 0.973 1.38
{ T — 31.4 eF-7 P . O 8.956" 2.17
] A L) 33.8 50.6 7.8 0.062 .23
Seg.Coatrsl Hean 33.3 24a.:3 7.9 6.068 1.32
o 0.6 a.2 ¢.0 6.008 2.07
a | 8 L4 ] S
1 PRM B 11 33.4 48.9 7.1 0.088 1.16
B 13 33.0 9.5 Tel 8.063 1.39
B 15 24.6 48.6 7.1 8.088 1,13
: B 17 31.7 48.3 7.1 8.077 1.59
i B 19 33.7 50.6 703 8.082 1.6
1 vPR HMean 33.3 a5 .4 7.1 g.068 1.38
283 e.58 8.4 ©.0 ¢.008 B.10
.Y 5 S ) 8
10 PPK [ 231 33.1 £9.0 T.6 6.066 133
[ 22 32.7 £9.3 7.8 0.053 1.7
1 e 23 28.4 93.4 7@ 8.054 1.01
: e 27 31.0 47.4 7.6 8,063 1.33
[+ &9 33.6 2.1 7.6 B.996 4.86
10 Poxn Maan 33.2 56.3 T.6 6.066 1.32
sam 6.7 «1 8.0 6.008 815
- & 3 5 S
100 PP [+ 31 33.5 49.1 7.4 6.6%8 1.93
D 33 32.6 50.2 T8 0.085 1.69
-] 28 24.2 82.2 T.4 8.096 1L.B4
4] 37 31.7 46.6 7.8 0.06% .44
B 39 24.2 51.5 7.4 0.088 1.7
100 PEM Hesa 33.2 49.9 T-4 6.0862 1,72e%
H sem [: 7% 1.0 6.8 2.005 0.08
! 2 - ) & S
1000 pan B 41 33.3 49.7 6.6 0.247 4.57
2 43 32.3 6.2 6.6 0.130 2-81
E 45 35.9 $6.0 6.6 0.268 5.32
B 47 32.3 43.2 .5 0.268 6-13
B 49 34.1 87.3 [ 1Y 0247 $.22
1000 PPM Hean 33.6 47.3 6.6 Q.28 vee 4.89%ve
s, 8.7 1.2 2.0 8.026 8.88
- 5 5 5 5 S
ftatistics
Bedy uaighv: Covar ¢ Dunnete’'s teses (tuneaided): ¢ P<0.08y v P<D.013 wed PO, 001
Btezue wuight: Mann/Ehi t-test (two-sided)s © P<0.05; w= P<0.02; *v* P<Q.002

Food censwmption: Ancve + L.8.D. teste (cwo-sided)s v P<D.05p *° P<0.0l; °°2 PE0.00L
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- Apperdix 1 - Oestrogenic activity (Ticcco test) of F2L.5250 in rats; individual and mean body
: weights, food consumcd and absolute and relative ulerus weights obtained in the
. range-finding study (assay no. 1754)
. Day 0 Day 4 4 ] Pay
TreaToent 5’ D‘, ﬂ" 4
. gxoup Ros—Rsdy @gb body Bgl. —dvonfawmi —Uoomsrs Tl
e [ ] -] -] sfha B
BACAT, DIBT a 1 33.4 g8.6 6.6 0.047 0.97
. a 3 35.3 £8.2 6.6 6.053 1.12
: a 8 36.7 8a.1 6.6 0.068 1.31
: a ? 35.2 2.3 8.6 8.072 3.36
a 3 31i.4 &3.% 6.6 0.060 1.38
s -3 1% ] 3.2 .. 40.8 £.0- .08 el . 27
' a i3 31.0 43.1 5.0 0.034 8.83
A 15 32.0 48.4 6.0 9.073 1.51
. FYy 17 26.2 54.8 6.0 9.875 1.
A 19 3i.e 86.€ e.0 na .12
DASAL DIET Mean 33.6 88.4 6.3 9.059 1.22
po@ 0.7 1.4 2.1 6.004 6.067
: a 10 10 10 10
. ic BN ' 21 35.9 5.7 6.3 033 1.02
. B 23 390.9 45.9 6.3 6.0853 1.15
Y 25 33.3 $6.3 6.3 6.088 1.89
; B 27 26.6 €0.5 6.3 0.038 2,483
: § K1 323 185 5.3 9-8¢6 133
: 2 33 30.5 23.8 [y | 0,039 .89
. B 29 22.9 48.4 6.4 8.066 1.36
B 37 34.0 45.7 6.4 0.649 1.07
B 29 8.0 av.7 6.4 §.048 0.%9
10 pPX Hean 31i.8 7.3 6.6 3.086 2.18
S sem 6.e 1.1 e.0 8.003 9.06
. a 16 i6 10 10
20 PP c '} 33.4 £8.2 6.1 6.054 1.12
: c 43 32.0 7.7 8.1 £.07% 1.66
: c 48 30.3 €3.5 Y 5.09¢ 1.29
c q7 20.3 £1.9 6.1 0.057 1.36
e 49 20.3 46.8 8.2 0.086 1.38% -
c 51 36.7 49.8 g.1 0.052 1.04
. e 83 36.2 €9.1 8.3 0.064 i.30
. c g_s‘ ;glg 41.3 si; . 8.081 1.23
. c . v 22 ¥ 2
: € s9 36.2 6.6 ms.x 2.064 2.37
. 20 DN 2 i 9% A 48 7 B v R ARRO T ?Q
. S 1.1 1.1 °¢2 0.003 .06
! 8 0 $ ® ° ?
g 40 FPR o 61 32.9 48.1 7.8 9.863 1.37
I 63 36.8 83.9 y XY €.9679 1.49
B &s 34.8 g1.0 7.4 0.057 1.12
D &7 22..8 687 Tob Q.06 112
g B 62 36.9 §2.5 F.8 0073 1.38
B 71 30.2 42.9 8.6 0.056 1.31
B 73 2%.9 85.B 6.6 8.038 2038
] 75 33.6 88.6 6.6 0.0%7 1.58
3 77 34.8 52.3 6.6 8.062 1.1%
B 72 30.$ 45.9 6.6 0.08¢ .18
&V pgn fman 2801 ) 8.8 7.0 ©6.960 2.89
’ wen e.8 3.1 8.1 0.002 6.03
. ) 10 10 18 16 10
'mhli&ﬂ
Body welghts Caver + Duanett s Seets (Swesslded): © 5€8.08; == P<0.01s == P«0.001
Utezus welghes mlm QeTpt (RMR-g5ded)s © Ps0.0BjY fe P€0.033 sor P€0.002

Pead ccoasumpticas Angva + L.8.0. tasts (Cwd=e }2 © pe.08; 7= P<€0.0l; °o° Pe9.00%
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Appendix 1 - Qesmrogeric activity (Tiecco test) of FP2L.5250 in rats; individual snd mea mean body
weiglits, food consumed and sbsofutc and relative uterus weights obtained in the
main study (assay oo. 1795); continued ,
Bay © Bay 6 Bay 4 Pay
TZ@ATRORT Aadibal 4 D.r ¢
gzoup Be. Body wge Bedy Bgt Conavresd Urezus Yterues
. 8 | ] L { 9/kg B%
80 FPH E 81 37.8 83.2 7.9 ©.087 1.64
8 83 36.3 53.3 7.8 0.065 1.22
E 85 38.8 54.7 7.5 0.087 1.39
8 87 23.0 6.6 7.5 2.090 1.93
B 89 36.4 50.8 7.3 8.067 1.32
E 93 32.6 86.7 6.6 0.086 1.20
E 23 34.0 £9.5 6.6 ©.079 1.60
2 23 31.8 47.2 6.8 0.077 1.63
E 97 37.9 53.9 6.6 6.063 1.23
B 89 23.% 44.3 6.6 0.031 1.13
60 PEM Hean 34.9 S6.2 7.0 £.473 1.45
sen 0.9 1.3 0.2 6.006 6.02
‘ 8 10 16 10 1 10
160 PPM 4 101 3¢.2 $1.2 &.8 9.108 2.11
F 103 32.9 48.2 6.2 0.101 2.58
P 108 26.5 84.0 6.8 8.132 2.4¢
-] 207 20.6 - 3B.2 [ 3 B o O Grearmemsmmscoe g8 &
' ) 1¢9 21.9 46.4 6.8 8.112 2.61
4 311 38.2 86.1 7.2 ©.080 1.43
. P 113 36.3 6.9 7.2 6.097 2.07
P 115 23.4 48.1 7.2 0.068 1.36
. | d 437 26.4 84.3 Faul 6,082 2.49
: F 119 30.5 44.1 7.2 0.142 3.22
. 160 PPM Msan 33.0 £3.9 7.0 ©.101vew 2.08vee
ey 0.8 1.7 8.1 0.207 8.18 .
" 19 1@ bt ] 10 ie
Btatrintice

Body weight: Cobap + Dunnett’s tests (twe-sided)s * P<0.05; *= P<0.01; =o* P<§.001
Utezus weight: Mano/Whitney u-test (Cwo-slded): = P<0.03; =v P<0.02; =°* P<€0.002
Fond consumptien: Aneva ¢ L.S.D. tosts (tvo-sided): © PeC.06; »= P<0.0%; *v= P=0.00)
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Appendix i - Oestrogenic activity (Tiecco test) of DES in rats; individual and mean body

weights, food eomsumod end sbsolutc and rclasive wterus weights obtained in the
: main study (2ssay oo. 1795); continued
° - & 4 4
) . Dey Bay Cey Say BDay 4
group Bo. Bedy w®gt Body g ConsPood Uzerue
e L g L | @/kg BR
' 0E5 -6 ppb e 323 €ed 98.0 Ted 6.8673 2.48
e 123 32.3 846.& 7.1 t.D88 2.83
. -] 125 32.8 46.1 7.1 0.081 1.76
: G 127 3s8.0 50.3 7.2 0.070 2.39
a 129 30.9 6.2 7-1 0.069 i1.49
g 131 35.: 51.9 7.6 8.073 1.1
G 333 308.8 £46.7 7.6 6.686 .20
e 335 27.0 85.0 7.6 0.875 1.36
-] 137 35.4 $6.1 7.8 0.062 1.11
] i3s 20.4 48.1 7.6 6.100 2.08
. o=s $ ppb Hean 33.6 49.9 T.4% .07%° 1.52+
. . sem 0.8 1,2 8.1 8.08¢ 6.10
) Y 16 10 0 10 190
H D88 10 ppk 4 , 141 33.1 49.4% §.2 8.12¢ 8-48
: "] 143 37.8 85.2 6.2 0.3120 2.37
i g 145 33.6 5.0 6.2 0-275 $.80
: ] 187 33.0 49,6 8.2 0.145 3.94
. e 149 32.¢ 27.7 6.2 0.070 2.53
8 15z 33.8 68.4 5.8 0.073 1.81
[ 153 33.2 48.3 2.8 8.089 1.84
= 155 36.8 54.9 . $.6 0.185 3.37
& 3157 31.3 ¢d.1 §.8 8.105 2.39
B 159 27.8 41.3 8.8 0.126 3,08
: DES 10 ppd Kean 23.5 65.9 8.0 8.12%408 2.37eee
Sen 8.9 2.5 0.1 e.012 6.20
: [ 10 16 o 10 30
{
: DES 20 ppb I 161 28.4 31.8 3.6 6.090 2.38
: z 163 32.3 1.8 5.6 6.134 .21
. b ! 163 31.7 47.4 $.6 6.283 5.97
b4 167 22.9% 49.2 5.5 0.288 5,38
2 282 .= BFTa3 Qo9 [ L% 44~ Do T4
b1 171 33.8 48.5 5.7 8.230 4.78
I 172 32.9 45.7 8.7 0.222 4.86
X 178 35.9 50.9 8.7 2.250 4.91
I 177 34.4 §9.9 5.7 6.282 5.65
z 179 33.2 26.5 5.7 ©.106 4.00
1
. 0B 20 ppb Mean 32.¢ 44.5 S.7 8.2137ew §.63w=e
: cam 8.5 2.4 6.0 6.024 6.36
a 10 ie 18 ip iz
Statistive

Beody weight: Cover ¢ Duanett’s tests (tvo-sided): ¥ P€2.03s5 =° P<0.01; =o= P<0.001
Uteozus weight: MHenn/whitney u-test (Cwo=mgided)s ° P<0.95; °° PR0.023 "*<¢ B2€0.082
Pocd consumptien: Aneva ¢ 5.5-N. Sests (tvo-sided)s ° P<f.B53 ¢ Pe0.0i, ==* P<0.003
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