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Statistical Analysis of Interim Sacrifice Body Weight Data
1. Objectives

1.1 Project Objectives

The goal of this two year chronic study is to characterize the long term toxicity of orally
administered BPA, including developmental exposure, in the NCTR Sprague-Dawley (CD) rat
over a broad dose range.

1.2 Analysis Objectives

The goal of this analysis is to evaluate the effects of exposure to BPA in Sprague-Dawley rats on
one year body weights based on interim sacrifice animals.

2. Experimental Design

The study design consisted of first generation female and male rats (Fo) for up to 600 mating pairs
randomized to treatment groups in 5 loads. The goal of the Fo matings was to obtain 352 study
litters, 50 per dose group for vehicle controls and five BPA dose groups, 2.5, 25, 250, 2500, and
25000 pg/kg bw/day, and 26 for each of two EE2 dose groups, 0.05 and 0.5 pg/kg bw/day. Dams
were dosed daily from gestation day (GD) 6 until parturition. Dosing was by gavage for Fo dams
and F1 pups, the second study generation. Litters were culled to 10 pups on PND 1.There were two
study dosing arms of F1 animals, daily continuous dosing to termination, and daily dose stopped at
post-natal day (PND) 21. There was a vehicle control group and five BPA groups for each study
dosing arm, and EE: daily dose groups for the continuous dosing arm only. From the Fu litters,
pups were allocated at weaning, PND 21, to the interim (1 year) and terminal (2 year) sacrifices
for the core study. For vehicle and BPA terminal sacrifice groups, there were 50 pups each; for the
interim sacrifice and the EE2 terminal sacrifice groups, there were 20-26 pups each. Pups within
litter and sex were assigned to different dosing arms and sacrifice times.

Body Weight Data

F1 animals were weighed daily prior to dosing until weaning. After weaning, animals allocated to
the continuous dosing arm were weighed daily prior to dosing until PND 90+3. After PND 90+3,
each animal was weighed weekly. For animals allocated to the stop dose arm, body weights were
recorded on weaning day and weekly thereafter.

3. Statistical Methods

Statistical analyses were performed separately for the BPA study arms, stop dose and continuous
dose, and for EE2 continuous dose. Body weight data collected from 4 to 52 weeks were analyzed
using the last weekly observation for each animal, with PND 21 defined as the first day of week 4.
Pairwise comparisons of means were performed using contrasts within a two-way repeated
measures, mixed model analysis of variance (ANOVA) for females and males separately. Model
terms were treatment group, weeks, and the interaction. Within-group correlations were modeled
using a heterogeneous first-order autoregressive (ARH(1)) correlation structure, which allows for
correlated differences in variability across time points. Tests of trend, increasing treatment effect
with increasing dose, were performed for the BPA and vehicle control groups. Comparisons of
treatment groups to control were performed with Dunnett’s method for adjusted contrasts.
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For analysis of each endpoint, a sensitivity analysis was also performed. During initial preweaning
of animals, 134 core study 1 year interim sacrifice animals (22 in vehicle control, 84 in BPA 2.5,
25, 250, 2500, and 25000 pg/kg bw/day, and 28 in EE2 pg/kg bw/day dose groups) were held in
the same rooms as a special BPA 250,000 pg/kg bw/day high dose requested by an academic
laboratory. In consultation with the Principal Investigator, to address the possibility of inadvertent
exposure of the core study animals, a sensitivity analysis excluding these 134 animals was also
performed to test the robustness of the results. Additional statistically significant pairwise
comparisons from the sensitivity analysis are reported in the text.

Using all data collected for each animal, the observed post-weaning body weight was compared to
the predicted body weight using a 5-point running median smoother and nearest neighbor
interpolation. The threshold for outlier exclusion was a difference between the observed and
predicted weights greater than 35 (g) with graphical confirmation for week 4 due to rapid early
post-weaning growth. Analysis was conducted on the remaining observed values after outlier
exclusion.

4. Results

Results of analyses using all study animals are presented in Tables (Appendix A) and Figures
(Appendix B). Outlier body weight data are listed in Tables (Appendix C).

4.1 BPA Treatments Stop Dose Arm

Summary statistics for the BPA stop dose arm are presented in Table 1 for females and in Table 2
for males.

The ANOVA omnibus test results are given in Table 3 for females and in Table 5 for males for the
null hypothesis that all of the control and BPA stop dose treatment means for body weight are
equal. The effect of week was significant for females and males (both p<0.001).

Comparisons of least squares means are presented in Table 4 for female body weights and in Table
6 for males. There were no significant dose trends or pairwise comparisons of dosed treatments to
control for either females or males.

There were no statistically significant results in the sensitivity analysis of BPA stop dose arm for
either females or males.

4.2 BPA Treatments Continuous Dose Arm

Summary statistics for the BPA continuous dose arm are presented in Table 7 for females and in
Table 8 for males.

The ANOVA omnibus test results are given in Table 9 for females and in Table 11 for males for
the null hypothesis that all of the control and BPA continuous dose treatment means for body
weight are equal. The effect of week was significant for females and males (both p<0.001), and
treatment effect was significant for females (p=0.011).

Comparisons of least squares mean body weights are presented in Table 10 for females and in
Table 12 for males. There were no significant trends or pairwise comparisons of vehicle control to
dosed groups for either females or males.

There were no statistically significant results in the sensitivity analysis of BPA continuous dose
arm for either females or males.
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4.3 EE:2 Treatments Continuous Dose

Summary statistics for the EE2 continuous dose arm are presented in Table 13 for females and in
Table 14 for males.

The ANOVA omnibus test results are given in Table 15 for females and in Table 17 for males for
the null hypothesis that all of the control and EE2 continuous dose treatment means for body
weight are equal. The effect of week was significant for females and males (both p<0.001), and
the interaction term was significant for females (p=0.005).

Comparisons of least squares mean body weights are presented in Table 16 for females and in
Table 18 for males. There were no significant dose trends or pairwise comparisons for EE:
continuous dose 0.05 pg/kg bw/day or 0.5 pg/kg bw/day compared to control at any week for
either females or males.

There were no statistically significant results in the sensitivity analysis of EE2 continuous dose
arm for either females or males.

5. Conclusions

51 BPA Treatments Stop Dose Arm

There were no significant differences in comparisons to control for BPA stop dose treatments for
females or males.

5.2 BPA Treatments Continuous Dose Arm

There were no significant differences in comparisons to control for BPA continuous dose
treatments for females or males.

53 EE: Treatments Continuous Dose

There were no significant differences in comparisons to control for EE2 continuous dose 0.05
Mg/kg bw/day and 0.5 pg/kg bw/day treatments for females or males.
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Appendices

A. Statistical Tables
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a) BPA Treatments Stop Dose Arm

Table 1. Summary Statistics for Interim Sacrifice Female Body Weight Bisphenol-A Stop-Dose Arm

Dose (ug/kgewlday)
0 2.5 25 250 2500 25000

Week N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE
4 20 579 27 22 537 27 20 552 26 22 544 25 20 554 29 22 506 1.9
8 20 1917 49 22 1840 31 20 1898 43 22 1896 49 20 1882 50 21 1835 45
12 20 2701 74 20 2634 53 20 2697 70 22 2663 63 20 2721 75 21 2618 6.3
16 18 3043 107 22 3016 52 20 3054 87 22 3051 72 20 3105 80 21 3031 79
20 20 3306 114 22 3290 68 20 3275 104 22 3298 84 20 3381 104 21 3261 83
24 20 3509 122 22 3497 81 20 3443 112 22 3476 85 20 3583 118 21 3441 89
28 20 3687 125 22 3663 88 20 3604 119 22 3683 105 20 3729 135 21 3608 87
32 20 388 140 20 391.0 102 20 3737 133 22 3810 114 20 3916 148 21 3738 96
36 20 4004 143 22 3986 104 20 3894 147 22 3993 133 20 4039 153 21 3864 105
40 18 4102 162 22 4192 115 20 4045 156 20 4183 153 20 4213 166 20 4066 122
44 20 4386 167 22 4326 123 20 4191 161 22 4309 158 20 4377 182 20 4205 123
48 20 4586 180 22 4531 137 20 4356 172 22 4494 179 20 4516 182 20 4401 132
52 20 4773 194 22 4685 145 20 4497 191 22 4675 195 20 4661 190 20 4549 141

Statistical Report
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Table 2. Summary Statistics for Interim Sacrifice Male Body Weight Bisphenol-A Stop-Dose Arm
Dose (ug/kgsw/day)
0 2.5 25 250 2500 25000

Week N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE
4 20 613 21 20 579 30 20 586 27 19 5.7 31 20 568 26 22 60.7 20
8 20 2743 70 20 2687 77 20 2712 57 19 2703 89 20 2609 61 22 2771 44
12 20 4236 112 20 4317 94 20 4261 69 19 4301 123 20 4132 80 22 4360 77
16 20 5054 136 20 5289 121 20 5121 9.0 19 5149 141 20 5029 107 22 5215 89
20 20 5610 151 20 5870 137 19 5725 112 19 5658 151 20 5595 116 22 5806 9.8
24 20 598 164 20 6275 162 19 6100 119 19 6033 157 20 5928 110 22 6180 107
28 20 6268 182 20 6577 173 18 6421 141 19 6296 166 20 6227 137 22 6446 118
32 20 6515 191 20 6850 182 19 6706 150 19 655.0 178 20 6508 152 22 6671 123
3% 20 6753 206 20 7095 186 17 7011 183 19 6771 191 20 6735 170 22 6854 128
40 18 6837 219 19 7368 210 19 7171 176 18 6872 182 20 6915 179 22 7088 137
4 20 7168 231 20 7613 213 19 7379 190 19 7162 201 20 7119 187 22 7260 148
48 20 7310 249 19 7827 232 19 7579 215 19 7350 216 20 7346 203 22 7431 156
52 20 7528 265 20 8026 228 19 7746 226 18 7432 229 20 7511 215 22 7593 16.6

Statistical Report
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Table 3. ANOVA Results for Body Weight Interim Sacrifice
Female Bisphenol-A Stop-Dose (ug/kgsw/day)

Statistical Report

Effect NumDF DenDF Fvalue P value
Dose 5 120 0.342 0.886
Week 12 1414 1610.142 <.001
Dose*Week 60 1414 0.268 0.999

Table 4. Comparisons of Least Squares Means for Body Weight Interim Sacrifice Female Bisphenol-A Stop-Dose Arm?
Dose (ug/kgsw/day)
0 2.5 250 2500 25000
Week Mean SE Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE  Pct Pvalue

4 579 26 0.129 537 25 928 0.660 552 26 954 0921 544 25 940 0.793 554 26 957 0.942 506 25 874 0157

8 1917 45 0.460 1841 43 960 0.628 189.8 46 99.0 0.999 1896 43 989 0.998 188.2 46 982 0978 1837 44 958 0.587
12 2700 6.7 0.765 2631 63 975 0915 269.7 6.7 99.9 1.000 2663 6.4 986 099 2721 6.7 100.8 1.000 2620 6.4 97.0 0.858
16 3080 80 0.948 3012 74 978 0.957 3054 81 99.2 1.000 3051 7.7 99.0 0.999 3105 81 100.8 1.000 3034 78 985 0.992
20 3314 9.2 0.940 3284 88 991 0.999 3275 95 988 0.998 3298 91 995 1.000 3381 95 1020 0.984 3263 92 985 0.994
24 3515 101 0.952 3491 97 993 1.000 3443 104 979 0984 3476 99 989 0.999 3583 104 1019 0.988 3444 100 980 0.983
28 3695 111 0.886 3659 106 99.0 1.000 3604 113 975 0970 3683 108 99.7 1.000 3729 113 1009 1.000 3610 110 977 0976
32 3867 123 0.759 3833 118 991 1.000 3737 126 966 0918 3810 120 985 0.997 3916 126 101.3 0.999 3740 122 967 00921
36 4012 133 0.692 3975 126 991 1.000 3894 135 97.1 0.958 399.3 129 995 1.000 4039 135 100.7 1.000 386.7 131 964 0.901
40 4205 147 0.635 417.7 138 99.3 1.000 4045 148 96.2 0.906 416.7 142 991 1.000 4213 148 100.2 1.000 4044 145 96.2 0.900
44 4413 153 0518 4313 147 97.7 0.987 4191 158 950 0.768 4312 149 97.7 0.987 4377 158 99.2 1.000 4184 155 948 0.739
43 4611 163 0.459 4517 156 98.0 0.993 4356 167 945 0.711 449.7 158 975 0.983 4516 167 98.0 0.994 4381 164 950 0.778
52 4803 175 0.407 4670 167 972 0975 4497 179 936 0614 4680 169 974 0.982 466.1 179 970 0971 4529 177 943 0.704

L All p-values and % are relative to the 0 dose control group, except p-value for dose trend shown below control.
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Table 5. ANOVA Results for Body Weight Interim Sacrifice
Male Bisphenol-A Stop-Dose (ug/kgsw/day)

Statistical Report

Effect NumDF DenDF Fvalue P value
Dose 5 115 0.908 0.478
Week 12 1362 1539.715 <.001
Dose*Week 60 1362 0.423 0.999

Table 6. Comparisons of Least Squares Means for Body Weight Interim Sacrifice Male Bisphenol-A Stop-Dose Arm*
Dose (ug/kgswiday)
0 2.5 25 250 2500 25000
Week Mean SE Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE  Pct Pvalue

4 613 2.6 0.805 579 26 945 0.826 585 26 955 0913 596 27 973 0.990 568 26 927 0.616 60.7 25 99.0 1.000

8 2742 6.7 0.863 2686 6.7 98.0 0.967 2711 6.7 989 0.997 2702 69 985 0.993 2609 6.7 951 0485 2771 64 1011 0.998
12 4235 94 0887 4317 94 1019 0.960 4260 9.4 1006 1.000 4300 96 1015 0.986 4132 94 976 0.902 4360 9.0 1029 0.800
16 5053 115 0.952 5289 115 1047 0.457 5119 115 1013 0.994 5148 118 1019 0971 5029 115 995 1.000 5215 110 1032 0.764
20 5609 12.8 0.907 587.0 12.8 104.6 0.461 569.2 129 101.5 0.989 565.6 13.1 100.8 0.999 5595 12.8 99.7 1.000 580.6 12.2 1035 0.696
24 596.7 13.8 0.989 6275 138 1052 0.371 606.7 139 101.7 0.982 603.1 141 101.1 0.998 592.8 138 99.3 1.000 6180 131 1036 0.694
28 626.7 153 0.841 657.7 153 1049 0.464 6394 155 102.0 0.968 629.3 15.7 1004 1.000 622.7 153 994 1.000 644.6 146 1029 0.865
32 6514 163 0.783 685.0 16.3 1052 0.450 667.9 16,5 1025 0.929 6546 16.8 100.5 1.000 650.8 16.3 99.9 1.000 667.1 156 1024 0.934
36 6752 174 0591 7095 174 1051 0.49 697.1 17.7 103.3 0.847 676.7 17.9 100.2 1.000 6735 175 99.8 1.000 6854 166 1015 0.992
40 693.7 185 0.638 7340 185 1058 0.392 7156 185 103.2 0.870 696.2 189 1004 1.000 6915 184 99.7 1.000 7088 17.6 102.2 0.966
44 7169 194 0.454 760.8 195 106.1 0.362 736.4 19.7 1027 0.931 7169 20.0 100.0 1.000 7119 197 99.3 1.000 7260 188 101.3 0.997
43 7311 209 0.583 7795 211 106.6 0.342 756.5 213 1035 0.864 7359 216 100.7 1.000 7346 212 1005 1.000 7431 202 101.6 0.993
52 7525 218 0422 8029 218 106.7 0.338 7734 222 102.8 0943 7505 225 99.7 1.000 7511 219 99.8 1.000 759.3 209 1009 1.000

L All p-values and % are relative to the 0 dose control group, except p-value for dose trend shown below control.
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b) BPA Treatments Continuous Dose Arm

Table 7. Summary Statistics for Interim Sacrifice Female Body Weight Bisphenol-A Continuous Dose Arm

Dose (ug/kgsw/day)
0 25 25 250 2500 25000

Week N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE
4 23 756 13 22 766 16 22 757 23 24 736 18 20 730 14 24 753 16
8 23 1957 53 22 2034 43 22 2049 39 24 1958 39 20 1960 36 24 1973 40
12 22 2680 60 22 2773 56 22 2779 58 24 2655 57 20 2616 49 24 2620 56
16 22 3020 75 22 3143 70 22 3166 70 24 2988 69 20 2934 49 24 2929 74
20 22 3217 83 22 3421 94 22 3450 82 24 3165 78 20 3112 60 24 3155 95
24 22 3404 99 22 3632 117 22 3622 94 24 3313 91 20 3307 59 24 3316 108
28 22 3538 105 22 3824 130 22 3804 106 24 3436 97 20 3457 68 24 3509 119
32 22 3701 129 22 4027 144 22 3949 113 24 3597 108 20 3618 79 24 3658 1238
36 22 3838 139 22 4224 163 22 4098 119 24 3744 115 20 3761 88 24 3783 140
40 22 3962 146 22 4393 180 22 4222 119 23 3767 102 20 3943 103 24 3958 145
44 22 4097 156 22 4553 194 22 4339 126 23 3891 111 20 4087 117 24 4091 158
48 21 4213 181 22 4758 205 21 4471 137 22 4076 126 20 4239 121 24 4275 172
52 21 4356 191 22 4943 218 21 4604 149 22 4268 144 20 4357 132 24 4407 177

Statistical Report
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Table 8. Summary Statistics for Interim Sacrifice Male Body Weight Bisphenol-A Continuous Dose Arm

Dose (ug/kgsw/day)
0 25 25 250 2500 25000

Week N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE N Mean SE
4 22 845 25 22 829 22 20 852 25 24 808 23 20 828 24 22 799 14
8 22 2978 71 22 2990 69 20 2963 74 24 280 67 20 294 77 21 2904 51
12 22 4242 88 22 4291 79 20 4291 98 24 4155 75 20 4257 107 21 4166 83
16 22 4944 98 22 5047 91 20 5001 112 24 4903 85 20 4960 115 21 4841 93
20 22 5401 105 22 5539 106 19 5534 131 24 5408 100 20 5420 131 21 5317 105
24 22 5781 121 22 5896 115 19 5863 143 24 5763 115 20 5794 145 21 5678 117
28 21 6044 134 22 6206 123 19 6124 153 24 6073 123 20 6102 162 21 5955 1238
32 21 6271 140 22 6434 131 19 6365 158 24 6327 125 20 6354 182 21 6198 135
36 21 6451 150 22 6666 141 19 6531 171 24 6531 131 20 6557 192 21 6387 145
40 20 6642 172 22 6900 160 19 6732 181 24 6740 135 19 6748 206 21 6586 154
4 19 6880 160 22 7070 171 19 6889 189 24 6910 144 19 6930 211 21 6755 170
48 19 7016 176 22 7237 195 18 7146 199 24 7118 153 18 7056 243 21 6933 174
52 18 7202 195 22 7421 206 18 7293 215 24 7321 157 18 7243 260 21 7135 186

10
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Table 9. ANOVA Results for Body Weight Interim Sacrifice
Female Bisphenol-A Continuous Dose (ug/kgsw/day)

Effect NumDF DenDF Fvalue P value
Dose 5 129 3.097 0.011
Week 12 1527 1138.354 <001
Dose*Week 60 1527 0.564 0.997

Statistical Report

Table 10. Comparisons of Least Squares Means for Body Weight Interim Sacrifice Female Bisphenol-A Continuous Dose Arm?!

Dose (ug/kgsw/day)
0 2.5 25 250 2500 25000
Week Mean SE Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE  Pct Pvalue

4 756 17 0.306 76.6 17 1013 0.99%4 75.7 17 1000 1.000 736 16 973 0.849 730 18 965 0.727 753 16 99.6 1.000

8 1957 42 0.502 2034 43 1039 0.566 2049 43 1047 0.396 1958 4.1 100.1 1.000 1960 45 1001 1.000 1973 41 1008 0.999
12 2642 56 0132 2773 57 1049 0.339 2779 57 1052 0.298 2655 55 1005 1.000 2616 6.0 99.0 0.998 2620 55 99.2 0.999
16 2979 69 0.067 3143 7.0 1055 0.316 3166 7.0 106.3 0.204 2988 6.7 100.3 1.000 2934 7.3 985 0.989 2929 6.7 983 0.979
20 3172 83 0.063 3421 84 1079 0.135 3450 84 1088 0.078 3165 81 99.8 1.000 3112 89 981 0.984 3155 81 995 1.000
24 3356 9.8 0.068 3632 9.8 1082 0.173 3622 9.8 1079 0.199 3313 94 987 0.998 330.7 103 985 0.997 3316 94 988 0.999
28 3491 107 0.121 3824 108 1095 0.111 380.3 10.8 1089 0.151 3436 103 984 0.996 3457 113  99.0 1.000 350.9 10.3 100.5 1.000
32 3654 120 0.119 402.7 121 1102 0111 3949 121 1081 0.285 359.7 116 984 0.997 3618 127 99.0 1.000 3658 116 100.1 1.000
36 379.2 131 0.101 4224 132 1114 0.080 409.8 132 1081 0.330 3744 126 98.7 0.999 376.1 138 99.2 1.000 3783 126 99.8 1.000
40 3919 136 0.173 439.3 137 1121 0.058 4222 137 107.7 0.376 3835 132 979 0.990 3943 143 100.6 1.000 3958 131 101.0 1.000
44 405.6 148 0.191 4552 148 1123 0.071 4339 148 107.0 0.519 3957 143 97.6 0.986 408.7 155 100.8 1.000 409.1 142 1009 1.000
48 4209 16.1 0.232 4758 16.1 113.0 0.065 4495 16.1 106.8 0.591 4130 156 981 0.997 4239 16.8 100.7 1.000 4275 154 101.6 0.998
52 4352 17.2 0.209 4943 171 1136 0.062 462.8 17.3 1064 0.681 4320 167 99.3 1.000 4357 180 100.1 1.000 440.7 164 101.3 1.000

L All p-values and % are relative to the 0 dose control group, except p-value for dose trend shown below control.
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Table 11. ANOVA Results for Body Weight Interim Sacrifice
Male Bisphenol-A Continuous Dose (ug/kg'sw/day)

Effect NumDF DenDF Fvalue P value
Dose 5 124 0.504 0.773
Week 12 1444 1488.563 <001
Dose*Week 60 1444 0.199 1.000

Statistical Report

Table 12. Comparisons of Least Squares Means for Body Weight Interim Sacrifice Male Bisphenol-A Continuous Dose Arm!

Dose (ug/kgsw/day)
0 2.5 25 250 2500 25000
Week Mean SE Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE Pct Pvalue Mean SE  Pct Pvalue

4 845 22 0143 829 22 981 0.983 852 23 1008 1.000 808 21 957 0.636 828 23 980 0981 799 22 946 0452

8 2978 6.8 0341 2990 6.8 1004 1.000 2963 7.1 995 1.000 2880 65 96.7 0.747 2964 7.1 995 1.000 2901 68 974 0.888
12 4242 87 0.385 4291 87 101.2 0.994 4291 91 101.2 0.994 4155 83 979 0.924 4257 9.1 1004 1.000 4162 88 981 0.951
16 4944 97 0.276 504.7 9.7 1021 0.915 500.1 10.2 101.1 0.994 4903 93 99.2 0.998 496.0 10.2 100.3 1.000 483.7 9.8 97.8 0.902
20 540.1 111 0.344 553.9 11.1 102.6 0.846 5495 116 1017 0.967 540.8 10.6 100.1 1.000 5420 116 1004 1.000 5313 112 984 0.973
24 5781 124 0.390 589.6 124 102.0 0.948 5823 131 100.7 0.999 576.3 118 99.7 1.000 5794 13.0 100.2 1.000 5674 125 981 0.962
28 605.7 135 0.450 620.6 134 1025 0.898 608.6 14.2 100.5 1.000 607.3 12.8 100.3 1.000 6102 141 100.7 1.000 5951 136 982 0.974
32 628.4 143 0.569 6434 142 1024 0.916 6328 151 100.7 1.000 632.7 136 100.7 1.000 6354 149 1011 0.997 6194 145 986 0.991
36 646.3 153 0.592 666.6 151 103.1 0.812 6495 16.1 100.5 1.000 653.1 145 101.1 0.998 655.7 159 1015 0.992 6383 154 98.8 0.996
40 660.1 165 0.678 690.0 16.2 1045 0.564 669.8 17.3 1015 0.993 6740 155 102.1 0.961 6726 17.1 1019 0.979 658.2 165 99.7 1.000
44 676.2 173 0.738 7070 16.8 1045 0577 685.7 18.0 1014 0.995 691.0 16.1 102.2 0.957 6909 17.8 102.2 0.966 6751 172 99.8 1.000
48 690.2 189 0.818 7237 181 1049 0573 7064 195 1023 0.965 711.8 174 1031 0.869 7052 194 1022 0974 693.0 185 1004 1.000
52 705.7 203 0.968 7421 193 1052 0.559 7214 209 1022 0977 7321 185 103.7 0.799 7239 208 102.6 0.957 7131 197 101.1 0.999

L All p-values and % are relative to the 0 dose control group, except p-value for dose trend shown below control.
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c) EE2 Treatments Continuous Dose

Table 13. Summary Statistics for Interim Sacrifice
Female Body Weight Ethinyl Estradiol Dose

Dose (ug/kg-sw/day)
0 0.05 0.5

Week N Mean SE N Mean SE N Mean SE
4 23 756 13 26 748 16 26 80.7 19
8 23 1957 53 26 2013 44 26 2092 38
12 22 2680 60 26 2726 67 26 2624 49
16 22 3020 75 26 3079 74 26 2911 53
20 22 3217 83 26 335 82 26 3121 65
24 22 3404 99 26 3520 89 26 3295 79
28 22 3538 105 26 3650 91 26 3481 85
32 22 3701 129 26 3839 100 26 366.6 95
36 22 3838 139 26 3979 104 26 3843 105
40 22 3962 146 25 4173 111 26 3974 105
44 22 409.7 156 25 4337 112 26 4117 109
48 21 4213 181 24 4487 129 26 4269 116
52 21 4356 191 24 4681 136 26 4403 123
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Table 14. Summary Statistics for Interim Sacrifice
Male Body Weight Ethinyl Estradiol Dose

Dose (ug/kgewi/day)
0 0.05 0.5

Week N Mean SE N Mean SE N Mean SE
4 22 845 25 26 835 21 26 883 21
8 22 2978 71 26 2978 70 26 3043 54
12 22 4242 88 26 4312 88 26 4372 6.2
16 22 4944 98 26 5037 102 26 5054 7.9
20 22 5401 105 25 5514 123 24 5501 99
24 22 5781 121 25 5884 133 26 5840 9.2
28 21 6044 134 25 6132 136 26 6114 100
32 21 6271 140 25 6359 143 26 6343 103
36 21 6451 150 25 6602 153 25 651.8 117
40 20 6642 172 24 6808 165 25 6727 126
44 19 6880 160 25 6972 174 25 6867 133
48 19 7016 176 24 7124 189 23 7148 142
52 18 7202 195 22 7297 214 23 7237 157
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Table 15. ANOVA Results for Body Weight Interim Sacrifice
Female Ethinyl Estradiol Dose (ug/kgsw/day)

Effect NumDF DenDF Fvalue P value
Dose 2 72 1.485 0.233
Week 12 845 531.786 <001
Dose*Week 24 845 1.899 0.005

Table 16. Comparisons of Least Squares Means for Body Weight

Interim Sacrifice Female Ethinyl Estradiol Dose!

Dose (ug/kgsw/day)
0 0.05 0.5
Week Mean SE Mean SE Pct Pvalue Mean SE Pct Pvalue

4 756 17 748 16 989 0916 80.7 1.6 106.7 0.060

8 1957 47 2013 44 1029 0.590 209.2 44 106.9 0.066
12 2643 62 2726 58 1031 0512 2624 58 99.3 0.963
16 2983 7.0 3078 6.6 1032 0.506 2911 66 976 0.672
20 3178 80 3325 75 1046 0.303 3121 75 982 0.819
24 3364 92 3520 86 1047 0.356 3295 86 980 0.808
28 350.0 98 3650 9.1 1043 0423 3481 91 995 0.985
32 366.2 112 3839 104 1049 0.403 366.6 104 100.1 0.999
36 380.0 121 3979 112 1047 0.447 3843 112 1011 0.951
40 3927 125 4176 116 1063 0.249 3974 116 101.2 0.946
44 4064 131 4340 121 106.8 0.213 4117 121 101.3 0.937
48 4218 146 4497 135 1066 0.274 4269 134 101.2 0.952
52 436.0 155 469.1 144 1076 0.205 4403 141 101.0 0.970

L All p-values and % are relative to the 0 dose control group
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Table 17. ANOVA Results for Body Weight Interim Sacrifice
Male Ethinyl Estradiol Dose (ug/kgsw/day)

Effect NumDF DenDF Fvalue P value
Dose 2 71 0.466 0.629
Week 12 812 927.172 <001
Dose*Week 24 812 0.272 0.999

Table 18. Comparisons of Least Squares Means for Body Weight

Interim Sacrifice Male Ethinyl Estradiol Dose!

Dose (ug/kgswiday)
0 0.05 0.5
Week Mean SE Mean SE Pct Pvalue Mean SE Pct Pvalue

4 845 24 836 22 989 0.942 883 22 1046 0.382
8 2978 69 2980 6.3 100.1 1.000 3044 6.3 1022 0.702
12 424.2 85 4315 7.8 1017 0.748 4373 7.8 1031 0414
16 4944 99 504.0 9.1 1019 0.698 5055 9.1 1022 0.622
20 540.1 113 5539 105 1026 0.572 549.6 105 101.8 0.762
24 5781 122 5909 113 1022 0.658 583.0 11.1 100.9 0.936
28 6057 129 6157 12.0 1017 0.792 6104 118 100.8 0.948
32 6283 136 6385 125 1016 0.805 633.3 123 100.8 0.947
36 646.3 148 6629 13.6 1026 0.619 6515 133 100.8 0.950
40 660.0 160 680.0 147 103.0 0.557 6723 144 1019 0.794
44 676.3 165 6976 150 1031 0.534 6864 149 1015 0.862
48 6904 178 7150 16.0 103.6 0.484 7072 159 1024 0.704
52 7055 19.7 7332 17.7 1039 0473 7224 174 1024 0.746

L All p-values and % are relative to the 0 dose control group
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B. Figures
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Figure 1. Body Weight (g) for Interim Sacrifice Females in the BPA Stop Dose Arm
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Figure 2. Body Weight (g) for Interim Sacrifice Males in the BPA Stop Dose Arm
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Figure 3. Body Weight (g) for Interim Sacrifice Females in the BPA Continuous Dose Arm
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Figure 4. Body Weight (g) for Interim Sacrifice Males in the BPA Continuous Dose Arm
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Figure 5. Body Weight (g) for Interim Sacrifice Females EE, Continuous Dose
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Figure 6. Body Weight (g) for Interim Sacrifice Males EE, Continuous Dose
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C. QOutliers

Table 1. Outliers! for Interim Sacrifice Body Weight Bisphenol-A Stop-Dose (ug/kg'sw/day)

Sex UIN Dose Week Weight (g) Difference (g)?

F 23000535642 0 16 286.0 -41.8
23000536011 0 16 389.1 48.1

M 23000528317 25 48 692.8 -35.9
23000534332 25 36 763.2 76.0
23000530811 250 52 734.2 -51.3

1 For each animal, the observed post-weaning body weight was compared to the predicted body weight
using a 5-point running median smoother and nearest neighbor interpolation.

2 The threshold for outlier exclusion was a difference between the observed and predicted weights greater
than 35 with graphical confirmation for week 4.

Table 2. Outliers! for Interim Sacrifice Body Weight Ethinyl Estradiol (ug/kg:sw/day)

Sex UIN Dose Week Weight (g) Difference (g)?

M 23000533518 0.05 40 545.2 -66.6
23000530450 0.5 20 519.0 -41.5
23000530735 0.5 20 480.3 -41.7
23000534809 0.5 48 577.1 -38.9

1 For each animal, the observed post-weaning body weight was compared to the predicted body weight
using a 5-point running median smoother and nearest neighbor interpolation.

2 The threshold for outlier exclusion was a difference between the observed and predicted weights greater
than 35 (g) with graphical confirmation for week 4 due to rapid early post-weaning growth.
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D. Data

Body weight data were extracted from the Genesis database using SAS Proc SQL, utilizing the
Vortex ODBC driver.
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3.1

3.2

3.3

Quality Control

Data Verification

The extraction of the data into SAS was verified by the statistical reviewer by review of the
SAS code used to extract and verify the data.

Computer Program Verification

SAS programs were used to extract the data, explore the distributional properties of the data,
and perform the statistical analysis.

The SAS programs were verified by detailed review of the program code, the program log,
and the program output.

Statistical Report Review

Statistical Report Text

The statistical report was reviewed for logic, internal completeness, technical
appropriateness, technical accuracy, and grammar. Technical appropriateness was
reviewed based on statistical expertise.

Comments and questions were provided from the reviewer to the statistician. The
statistician made appropriate changes and returned the report to the reviewer for final
verification.

The text of the final statistical report was considered by the reviewer to be logical,
internally complete, and technically appropriate and accurate. The statistical results stated
in the text accurately presented those in the tables.

Table Verification

Analysis results were output from SAS to an .rtf file using PROC REPORT, which were
then copied into the statistical report.

Statistical report tables were verified by checking the procedure used to create the tables
and, additionally, by checking numbers sufficiently to conclude that the tables are
correct.

Graph Verification

Graphs were verified by review of the SAS code used to generate them, and by
calculation of summary statistics and checking numbers sufficiently to conclude that the
graphs are correct. Graphs appear to be appropriate and correct.

4. Conclusions

The final statistical report has been fully reviewed and is considered by the reviewer to be
logical, internally complete, and technically appropriate and accurate.
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