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From Yan Gu, Ph D
Toxicology Group II, Division of Food Contact Notifications (DFCN)

Subject Rewview of study entitled “Three-Generation Reproductive Toxicity Evaluation of Bisphenol A 1n the Feed
to CD® (Sprague-Dawley) Rats”

To Michelle Twaroski, Ph.D
Team Leader, Toxicology Group I, DFCN

1. Introduction

A three-generation reproductive toxicity study, one litter per generation, with dietary
bisphenol A (BPA) was conducted in CD Sprague-Dawley rats. The objectives of this study
were to evaluate the potential of BPA, administered in the feed to CD® rats, to produce
alterations 1n male or female fertility, pregnancy and lactation, and growth and development
of the offspring for three generations. The study was also designed to evaluate the concerns
for possible low-dose effects and for possible effects of exposure to BPA during sensitive life
stages over three generations of offspring using an internationally accepted reproductive
toxicity protocol under Good Laberatory Practice (GLP) regulation (U S. EPA, 1989)

The dietary bisphenol A (CAS No. 80-05-7, 99.5% purity) of 0, 0.015, 0.3, 4.5, 75, 750, and
7500 ppm (equivalent to estimated daily intake of 0, 0.001, 0.02, 0.3, 5, 50, and 500 mg/kg
bw/day) was admimistered to CD-SD virgin rats (30 amimals/sex/dose) 1n the diet at libitum
for 10-week prebreed exposure peniod, during mating, during gestation, and females through
lactation until weaning. All FO males were sacrificed and necropsied after F1 delivery. F1
litters were culled to 10 pups (equal sex ratio, 1f possible) on postnatal day (PND) 4. At
weaning (PND 21), 30/sex/dose were randomly selected as F1 parents. Selected F1 weanlings
were administered BPA in the diet for the similar exposure periods (13-15 weeks for prebreed
period) as described for FO generation and so were F2 weanlings. F3 weanlings were held for
approximately 10 weeks with continuing dietary exposure The dose range in this study has
covered, particularly at the lower end, the doses at which significant oral low-dose toxicity 1n
male rodents has been previously reported.

The study was performed by following the U.S. EPA OPPTS test guidelines with additional
assessments, such as a third offspring generation, one control and 6 dosing groups, test for
retained nipples and areolae in male F1, F2, and F3 preweanhings, and retention of F3
offspring until adulthood with continuing exposure, with histopathologic and andrological
assessments at their termination. A number of parental systemic, reproductive and offspring
parameters were measured 1n this study. Briefly, these parameters included: mortality,
chnical observations, body weights, body weight changes, feed consumption, organ weights
(absolute and relative, general and reproductive; including liver, paired kidneys, adrenal
glands, spleen, brain, pituttary, paired ovaries, uterus, testes, epididymides, prostate, preputial
gland, seminal vesicles with coagulating glands, etc.), gross necropsy, histopathology (liver,
kidneys, spleen, pituitary gland, adrenal glands, uninary bladder, coagulating glands, preputial
gland, prostate, seminal vesicles, testis, cervix, vagina, uterus with oviducts, etc.), vaginal
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cyclicity, estrous cycle length, mating, fertility, pregnancy and gestational indices, PND
survival, postimplantation loss, stillbirth, live birth, lactation indices, number of implantation
sites, total, live and dead pups per litter, sex ratio, daily spermatid production (DSP),
efficiency of DSP, percent of abnormal and motile sperms, acquisition of preputial separation
(PPS) and vaginal patency (VP), anogenital distance (AGD), etc.

Several types of statistical analyses were performed in the study depending on the data, 1.¢.
quantitative continuous, frequency, covanance, or correlated data,

A comprehensive summary of this study has been published, entitled “Three-Generation
Reproductive Toxicity Study of Dietary Bisphenol A in CD Sprague-Dawley Rats”', which 1s
attached. Therefore, a full length study report review was not performed by this reviewer
Only those reported pivotal and/or questionable findings reported 1n the article or the
summary of the study report were examined and compared with the available study data
submitted in Agency’s ongnal file

- Results
Parental Systemic

No statistically or biologically significant, treatment-related mortality was observed across all
groups in any generations (Text Table E; Tables 32, 63, 94)".

Consistent and persistent reductions 1n body weights and body weight gains were evident for
FQ, F1, F2, and F3 generations in both sexes (Text Table E; Tables 3, 6, 22, 34, 37, 53, 65, 68,
84, 96, 99). Body weights were significantly reduced during gestation and lactation 1n FO, F1
and F2 females at 7500 ppm, during gestation and lactation in FQ and F2 females and during
lactation in F1 females at 750 ppm (Tables 10, 13, 41, 44, 72, 75). Terminal body weights at
necropsy were significantly decreased for both sexes 1n all generations at 7500 ppm, in F1
females at 750 ppm and 1n F1 and F2 males at 750 ppm (Tables 28, 30, 59, 61, 90, 92, 103,
105).

Feed consumption was variable among treated groups during different periods in the study.
However, no treatment-related effects were observed. The feed consumption reached highest
levels in the prebreed and lactation periods; consequently, so was the intake of BPA (Tables 4,
7,11, 14, 23, 26, 35, 38, 42, 45, 54, 57, 66, 69, 73, 76, 85, 88, 97, 100).

No treatment-related clinical observations were reported across all groups in any generations
during the study (Tables 5, 8, 12, 15, 18, 24, 27, 36, 39, 43, 46, 49, 55, 58, 67, 70, 74, 77, 80,
86, 89, 98, 101).

At necropsy, most measured organ weights were reduced for F0, F1, F2 parental animals and
F3 retained adults at 7500 ppm. On the other hand, relative organ weights were significantly
increased (or unchanged) at 7500 ppm, such as liver, kidney, adrenal glands, and brain
(Tables 28, 30, 59, 61, 90, 92, 103, 105). These effects were attributed to reduced termnal

' RW Tyl et al.: Three-Generation Reproductive Toxicity Study of Dietary Bisphenol A in CD Sprague-Dawley
Rats. Toxicological Sciences 68 121-146, 2002,
2 The tables with 1talic numbers are not attached with this memo
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body weights. Changes of absolute and relative organ weights occurred occasionally, such as
pituitary and spleen, but they were not dose-related or not consistent across generations.

No treatment-related gross or histopathological findings were reported for the examined
organs for FO, F1, F2 parental animals and F3 retained adults for either sex, except for shight
to mild renal tubular degeneration and chronic hepatic inflammation observed at a higher
incidence 1n F1 and F2 females, and chronic hepatic inflammation 1n FO males at 7500 ppm
(Tables 29, 31, 60, 62, 91, 93, 104, 106).

Parental Reproductive

Except for significantly reduced absolute and relative paired ovarian weights (Tables 30, 61,
92), same trends of decrease in absolute organ weights and increase in relative organ weights
were also observed in reproductive organ weights in both sexes across all groups for all
generations (Tables 28, 30, 59, 61, 90, 92). Again, they were attributed to reduced terminal
body weights.

Absolute paired ovarian weights were significantly reduced in FO, F1, F2, and F3 females. In
addition, relative paired ovarian weights were also significantly reduced 1n FO, F1 and F2
females at 7500 ppm in the presence of significant systemic maternal toxicity (reduced body
and organ weights) (Tables 30, 61, 92).

For parental females, there were no treatment-related effects on mating, fertility, pregnancy,
or gestational indices, dead pups per litter, or postimplantation (prenatal) loss in FO, F1, and
F2 females (Tables 16, 47, 78). There were no changes in estrous cycle length in any groups
for FO, F1, F2, and F3 females (Tables 9, 40, 71, 102). Pawred ovarian primordial follicle
counts were not significantly different between high dose and control in F1, F2, and F3
females, but an increase at 7500 ppm for FO females was reported (Tables 30, 61, 92). No
changes were observed for precoital interval or gestational length across all groups for all
generations (Tables 16, 47, 78).

Significant reduction in number of implants, total and live pups per litter at birth (PND ()
were observed at 7500 ppm for F1, F2, and F3 offspring (also at 0.3 ppm for F3
offspring)(Tables 16, 47, 78).

For parental males, there were no treatment-related effects on mating or fertility indices
(Tables 16, 47, 78). Except for F1 males with a significant reduction, no changes of
epididymal sperm concentration were reported in FO, F2, or F3 males at 7500 ppm. Percent
motile or progressive motile sperms were not affected across groups in any generations.
Testicular homogenization-resistant spermatid head counts, DSP (except for a significant
decrease at 7500 ppm for F3 males only), or efficiency of DSP were not changed across
groups in any generations of males. Percent abnormal sperm was not affected across all
groups in any generations (Tables 28, 59, 90, 103).

No treatment-related gross or histopathological findings 1n any reproductive organs were
observed for FO, F1, F2, or F3 adult males or females 1n any groups (Tables 29, 31, 60, 62, 91,
93, 104, 106).



Offspring

For F1, F2, and F3 offspring, there were no treatment-related changes for stillbirth index,
postimplantation loss per litter, sex ratio per litter at birth and throughout lactation, postnatal
or lactational or intenim offspring survival indices (Tables 17, 48, 79). No statistically
significant differences were observed on AGD (F1 offspring was not measured), nipples or
areolae per pup or percent of pups with 1 or more nipples per areolae in males (Tables 17, 48,
79).

Pup body weights per litter were significantly decreased at 7500 ppm for F1, F2, and F3
offspring during the lactational period (PND 7, 14, and 21)(Tables 17, 48, 79). Pup body
weights were also significantly decreased 1n F1 at 7500 ppm on PND 4 for all pups analyzed
together, but not for sexes analyzed separately (Table 17). All pup body weights per hitter
were also significantly decreased for F2 offspring at 4.5, 75, and 750 ppm on PND 21 (Table
48).

AGD was significantly increased in F2 females across groups, except for 75 and 7500 ppm
(Table 48). The absolute age at vaginal patency (VP) was significantly delayed in F1, F2, and
F3 generations at 7500 ppm and F2 generation at 75 ppm  When 1t was adjusted for the body
weights, VP was delayed at 7500 ppm for all 3 generations. If it was adjusted for the body
weights on SD 7, VP was delayed at 7500 ppm for F1 and F3 generations only (Tables 33, 64,
95).

In males, absolute age at preputial separation (PPS) was significantly delayed in F1 generation
at 750 and 7500 ppm, in F2 generation at 0.3, 75, 750 and 7500 ppm, and 1n F3 generation at
7500 ppm. When it was adjusted for the body weights or for the body weights on SD 14, the
age at PPS was delayed in F1 generation at 750 and 7500 ppm and F2 generation at 7500 ppm
only (Tables 33, 64, 95).

The absolute organ weights for F1, F2, and F3 weanling offspring sacrificed on PND 21 were
mostly decreased and relative organ weights were mostly increased or not changed at 7500
ppm (Tables 20, 51, 82). Again, these effects were attributed to the reduced body weights of
weanling offspring,

. Summary and Conclusions

In summary, adult systemic toxicity of BPA at 750 and 7500 ppm across all generations
included: 1) consistently reduced body weights and body weight gains; 2) decreased absolute
and increased relative organ weights (weanlings and adults); and 3) slight to muld renal
tubular degeneration and/or chronic hepatic inflammation at 7500 ppm. Reported
reproductive and offspring toxicity included decreased paired ovanan weights, reduced
number of total pups/litter and live pups/litter on PND 0 at 7500 ppm with maternal toxicity,
delayed ages at VP and PPS in F1, F2, and F3 offspring at 7500 ppm associated with reduced
body weights. Based on reported findings m this study,

The NOEL for systemic toxicity is 75 ppm (5 mg/kg bw/day)



The NOEL for reproductive toxicity 1s 750 ppm (50 mg/kg bw/day)
The NOEL for offspring (postnatal) toxicity 1s 750 ppm (50 mg/kg bw/day)

4. Comment

One of the objectives of this study is to “evaluate the concerns for possible low-dose effects”
of BPA and no previously reported low-dose effects were observed i this study. This study
indeed followed the EPA study guidance. However, it has been recently recommended that
for studying endocrine disruptor effects at low dose, the level of phytoestrogens in diets
should be minimal. The diet, PMI 5002, used in this study has been charactenized as a high
phytoestrogen diet’. This might reduce the sensitivity of the study for the low-dose effects of
BPA

C:\my documents\BPA\Three generation study-memo-final.doc

7 JE Thigpen et al. Selecting the appropriate rodent diet for endocrine disruptor research and testing studies.
ILAR Journal Vol 45 (4).401-416, 2004



Table 3 Summary and Statistical Analysis of thdg ody Weights and Werght Changes During the Prebreed and Mating Periods
T L (page 1 Of 5)

——

— r—
p—t e Ay — A —

Bisphenol A (ppm in the feed)

0 000 RV E 0300 4,500 75.000 750000 7500 000
No Males on Study 30 30 30 30 30 30 30
Body Weight (sd 0} (g)2
2263 2283 2258 2267 2263 224 2 227 4
+ 55 + 48 + 51 + 55 + 85 + 54 + 48
N=30 N=30 N=30 N=30 N=30 - N=30 N=30
Body Weight (sd 7) (g)@
2868 11t 285.9 2853 2895 288.9 281.0 2354 **
+ 47885 + 413 + 47 + 47 + 47 + 48 + 35
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Werght (sd 14) (g)?
3286 11t 324.5 3268 3248 3234 3181 264 5
+ 4788 + 38 + 48 + 67 + 55 + 42 + 34
N=30 N=30 N=30 N=30 N=30 =30 N=30
Body Weight (sd 21) (g)3
64 0 11t 3597 3832 3662 3652 3537 294 Q **»
+ 5088§ + 44 + 52 + 49 + 53 + 53 + 38
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 28) (g)2
3942 % 3870 3919 3850 396 3 3791 3178
+ 61§8§ + 50 + 60 + 47 + 57 + 62 + 38
N=30 N=30 N=30 N=30 N=30 N=30 N=10
Body Weight (sd 35) (g)2
4212 11t 4132 4169 4238 4238 4025 342 2 ¥
+ 64888 + 5§ + 64 + 49 + 60 + 8.7 + 45
N=30 N=30 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 3 Summary and Statistical Analysis of the F Male Body Weights and Weight Changes Duning the Prebreed and Mating Penods

{page 2 of 5)

——

o m—_

Bisphenol A {ppm In the ?z::c‘l)

0 600 0015 0 300 4 500 75000 750 000 7500 000
Body Weight (sd 42) (g)@
440 3 11t 4308 434.7 444 ( 442 .8 4203 3548
+ 64888 + 55 + 64 + 54 + 66 + 71 + 48
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight {sd 49) (g)@
461 2 113 450 3 454 2 4647 4639 439.3 3668
+ 688§§§ + 59 + 68 + 60 + 71 + 77 + 50
N=30 N=30 N=30 N=30 N=30 N=30Q N=30
Body Werght (sd 56) {g)2
474 3 11t 4519 466 1 478 2 478 7 452 ¢ 3758 **
+ 70§5§ + 66 + 72 + 6.4 + 77 + 85 + 48
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Werght (sd 63) {g)@
486 3 1 476 1 477 3 491 4 4967 4650 384 0 *
+ 736868 + 63 + 74 + 68 + 79 + 86 + 50
N=30 N=2gP N=30 N=30 N=30 N=30 N=30
Body Weight (sd 70) (g)@
502 5 11t 489 3 492 2 5057 5089 480 4 4010 ***
+ 79888 + 66 + 8.0 + 71 + 89 + 895 + 58
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 77) (g)2
5050 111 492 3 492 2 5054 5119 479.4 3971 =
+ 7488§ + 63 + 76 + 786 + 83 + 102 + 52
N=30 N=29 N=30 N=30 N=30 N=30 N=30

{continued)
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1l SWNIOA "000-9E02-259



Table 3 Summary and Statistical Analysis of the Fg Male Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 3 of 5)

Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Body Weight (sd 84) (g)@
516344t 5046 5059 5176 5220 492 6 408 4 *
+ 83§88 + 65 + 78 + 79 + 90 + 99 + 59
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 0 to 7) {g)@
# 60 5 1M 576 595 628 62.7 56 7 8.0 rmn
+ 230 + 17 + 20 + 19 + 23 + 26 + 3.7
N=30 N=30 N=30 N=30 =30 N=30 =30
Body Weight Change (sd 7 to 14) (g)@
# 41 8 111 38.6 415 353 344 v1 29.1 aen
+ 24¥¥  + 16 + 21 + 55 + 44 + 19 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 14 to 21) (g)@
# 3549119 352 64 414 418 356 296n
+ 16¥% + 12 + 13 + 30 + 30 + 21 + 24
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 21 to 28) {g)@
2% 273 286 2849 311 254 238*
+ 19§8§ + 12 + 12 + 18 + 15 + 14 + 2.0
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 28 to 35) (g)@
# 2707 262 250 287 275 234 un 243
+ 17 + 1.1 + 31 + 12 + 14 + 13 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 3. Summary and Statistical Analysis of the F Male Body Weights and Weight Changes During the Prebreed and Mating Periods
{page 4 of 5)

e - — — i ——— e e —

— —— e —— ——res —

|

Bisphenol A {(ppm in the feed)

0 000 0015 0300 4 500 75000 750.000 7500 000
Body Weight Change (sd 35 to 42) (g)@
191 3¢ 178 178 202 190 178 127
+ 09§88 =+ 11 + 15 + 14 + 12 + 1.1 + 15
N=30 N=3 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 42 to 49) (g)2
2091t 196 196 207 211 180 t20**
+ 0968 + 12 + 15 + 12 + 11 + 10 + 17
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 49 to 56) (g)@
# 13.19 1186 1189 135 148 126 90m
+ 0.9 + 13 + 12 + 009 + 0.9 + 13 + 20
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 56 to 63) (g)2
# 12099 113 112 13.2 18.0 131 82m
+ 09 + 07 + Q7 + 09 + 35 + 07 + 15
N=30 N=29b N=30 N=30 N=30 N=30 =30
Body Weight Change (sd 63 to 70) (g)®
# 16 2 132 149 14.3 12 2 154 17.0
+ 15 + 19 + 12 + 11 + 38 + 186 + 25
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 0 to 70) (g)@
276 2 11t 2610 266 4 2791 2826 2562 173.6 ***
+ B28§§§ + 63 + BO + B4 + BB + 92 + BB
N=30 N=29 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 3 Summary and Statistical Analysis of the Fy Male Body Weights and Weight Changes During the Prebreed and Mating Periods
{page & of 5)

Bisphenol A {ppm In the feed)

0000 0015 0300 4 500 75 000 750 000 7500.000
Body Weight Change (sd 70 to 77) (g)2
25 29 01 -04 30 -1 -39
+ 16§ + 20 + 20 + 24 + 18 + 24 + 25
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 77 to 84} {g)@
114 123 137 122 101 132 113
+ 13 + 10 + 13 + 18 + 16 + 15 + 15
N=30 N=29 N=30 N=30 N=30 - N=30 N=30

dReported as the mean + S E M, sd=study day with study day 0 being the first day of dosing
bpecrease in N 1s due to male 173 being euthanized moribund on study day 57
#Bartlett's test for homogeneity of vanances was significant (p<0 001) or could not be done because there was zero vanance n one or more

groups, therefore nonparametnc statistical procedures were employed
¢;<0 05, ANOVA Test
1 ;<0 01, ANOVA Test
$1¥p<0 001, ANOVA Test
§g<0 05, Test for Linear Trend
§ g-:{] 01, Test for Linear Trend
?5 p<0 001, Test for Linear Trend
*E<0 05, Dunnett's Test.
“E<0 01, Dunnett's Test

p<0 001, Dunnett's Test

‘ﬂﬁro 05, Kruskal-Wallis Test
! ﬁ<0 01, Kruskal-Wallis Test

Mp<0 01, Kruskal-Walls Test
¥5<0 05, Jonckheere's Test
¥ ¥p<0 001, Jonckheere's Test
Bn<0 05, Mann-Whitney U Test
B8h<0 01, Mann-Whitney U Test
RREEL <0 001, Mann-Whitney U Test

£l
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Table 6 Summary and Statistical Analysis of the F Female Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 1 of 5)

Bisphenol A (ppm inﬁe feecT)

0000 0.015 0300 4 500 75 000 7560.000 7500 000
No Fernales on Study 30 30 30 30 30 30 30
Body Weight (sd 0) (g)@
‘ 1723 1739 1723 1745 1718 1715 1721
+ 22 + 16 + 186 + 15 + 20 + 19 + 16
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 7) (g)@
2005 1t 2008 200 4 1995 1987 1922 168 3 ***
+ 2188§ + 21 + 22 + 24 + 18 + 20 + 2.2
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weught (sd 14) (g)2
218 4 £11 218.3 2201 2193 2182 2082+ 183.4 ***
+ 30888 + 34 + 24 + 31 + 25 + 21 + 24
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 21) (g)2
2287 11t 229.4 2306 2307 2298 2178* 1957 ***
+ 32§58 + 30 + 3.0 + 32 + 24 + 20 + 24
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 28) (g)@
243.244F 24249 2456 2453 2434 2313 209.9 **+
+ 39§56 + 36 + 30 + 37 + 27 + 25 + 28
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight {sd 35) {g)@
2530 $it 2516 257 1 2547 252 5 2371 * 217.9 **
+ 4A88§ + 38 + 38 + 41 + 29 + 26 + 26
N=30 N=30 N=30 N=30 N=320 N=30 N=30
{continued)
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Table 6 Summary and Stalistical Analysis of the Fp Female Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 2 of 5)

Bisphenol A (ppm in the feed)

0000 0015 0 300 4 500 75000 750.000 7500 000
Body Weight (sd 42) (g)@
2658 1% 2633 2683 2658 2638 246 2 ** 2250 ***
+ 48888 + 43 + 38 + 44 + 32 + 28 + 30
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 49) (g)2
2692 14 267.9 2739 2706 2718 2509 * 2272
+ ATE8§ + 40 + 43 + 47 + 34 + 28 + 30
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 56) (g)@
2827 11t 2864 2900 2880 2851 26156 234 8+
+ 498§§§ + 46 + 41 + 55 + 39 + 34 + 27
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 63) (g)@
292 9 11t 3029 2993 2978 2955 2702 2430 ***
+ 49§8§ * 58 + 44 + 62 + 43 + 42 + 33
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 70) {g)2
2937 11t 298.3 2957 2845 2929 2722 240.8 ***
+ 51§§§ + 53 + 44 + 56 + 38 + 37 + 26
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Bady Weight (sd 77} (9)2.P
3348 255.4
* b + * hd s + 49
N=0 N=0 N=0 N=1 N=0 N=0 N=2

(continued)
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Table 6 Summary and Statistical Analysis of the Fg Female Body Weights and Weight Changes Duning the Prebreed and Mating Periods

{page 3 of 5)
—_Bisphenol A (ppm tn the feed)
0.000 0015 0300 4500 75 000 750.000 7500 000
Body Weight Change (sd 010 7) (g)@
282113 269 281 250 269 207 * -3 g
+ 15888 + 11 + 14 + 17 + 14 + 11 + 1B
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 7 to 14) (g)°@
179 175 197 198 19 4 16 0 151
+ 16§ t 21 + 11 + 14 + 14 + 15 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change {sd 14 to 21) (g)@
113 12 105 114 115 95 123
+ 113 + 16 + 10 + 13 + 12 + 10 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 21 to 28) (g)®
# 1386 13'5 15.0 14.6 138 136 14.2
+ 14 + 17 + 09 + 13 + 09 + 18 + 09
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 28 to 35) {g)3
98 87 114 93 91 58 80
+ 15 + 1 + 13 + 1.2 + 14 + 17 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 35 to 42) (g)@
128 118 11.2 112 113 91 72
+ 158§ + 12 + 17 + 11 + 13 ¥ 1.2 + 1.1
N=30 =30 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 8 Summary and Statistical Analysis of the Fg Female Body Weights and Weight Changes During the Prebreed and Mating Penods

{page 4 of 5)
= B B " Bisphenol A (ppm in the feed) e
0 000 0.015 0 300 4 500 75000 750 000 7500.000
Body Weight Change (sd 42 to 439) (g)@
34 47 56 47 80 47 2.2
+ 12§ + 13 + 16 + 10 + 13 + 15 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 49 to 56) (g}
# 1357111 184 162 17 4 13.3 106 7.6an
+ 19W¥  + 20 + 20 + 18 + 22 + 15 + 09
N=30 N=30 N=30 =30 N=30 N=30 N=30
Body Weight Change (sd 56 to 63) (9)@
11023 166 83 9.8 104 88 82
+ 22 + 22 + 19 + 18 + 19 + 17 + 13
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 63 to 70) (g)2
08 46 -3.7 33 25 2.0 -2.2 =
+ 26 + 19 + 20 + 18 + 21 + 24 + 11 =<
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 0 te 70) (g)@ =
a
# 1214901 1244 1234 120.0 121 1 1007amn 68 7mmdE ==
+ A9V¥ + 486 + 39 + 50 + 41 + 30 + 23 1 ==
N=30 N=30 N=30 N=30 N=30 N=30 N=30 P =
. ab i —
Body Weight Change {sd 70 to 77) {g) i =
-150 . 166 1 T
o + * * * . + 25
N=0 N=0 N=0 N=1 N=0 N=Q N=2
(continued)
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Table 6 Summary and Statistical Analysis of the F Female Body Weighis and Weight Changes During the Prebreed and Mating Periods

{page 5 of 5)

—p—

2Reported as the mean + SE M ; sd=study day with study day 0 being the first day of dosing
bincludes at females that had not yet been found sperm and/or plug postive  Statistical analyses were not performed on these endpoints since

not all females were represented

#Bartlelt's test for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance in one or more

groups, therefore nonparametric statistical procedures were employed

$p<0 05, ANOVA Test
$11p<0 001, ANOVA Test
§§<0 05, Test for Linear Trend.
§ g<0 01, Test for Linear Trend
§§ p<0 001, Test for Linear Trend
*g<0 05, Dunnett's Test
“E-zo 01, Dunnett's Test

<0 001, Dunnett's Test
TMp<0 01, Kruskal-Wallis Test
¥¥¥, .0 001, Jonckheere's Test
BHn<0 01; Mann-Whitney U Test
HEELc0 001, Mann-Whitney U Test
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Table 10 Summary and Statistical Analysis of the Fy Female Body Weights and Weight Changes Dunng Gestation (page 1 of 2)

srir a—

o Bisphenol A {ppm in the feed)

0000 0015 0 300 4 500 75.000 750.000 7500 000
No Sperm Positive Pregnant
Females 26 26 27 27 27 27 28
Body Weight (gd 0) (g)@
2913 11t 2977 292.5 2954 2806 2676 * 243.4 *
+ 54§§§ + 59 + 45 + 63 + 42 + 44 + 29
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Body Wetght (gd 7) (g)3
3761 323.1 3177 3204 315.7 290,9 260.7 ***
+ 52888 + 565 + 43 + 64 + 42 + 40 + 34
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Body Weight (gd 14) ()3
346 7 1% 3493 3452 3467 3416 3182 * 2777
+ 5388 + 56 + 4.7 + 64 + 42 + 47 + 3.8
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Body Weight (gd 20) {g)@
416 6 1t 4218 4194 4141 407 8 3861 333.1
+ 63888 + 75 + 57 + 78 + 61 + 57 + 57
N=26 N=26 N=26b N=27 N=27 N=27 N=28
Body Weight Change (gd 0 to 7) (g)@
262%: 253 253 250 262 232 173+
+ 14§8§ + 15 + 19 + 13 + 18 + 16 + 20
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Body Weight Change (gd 7 to 14} ()@
# 29191 263 274 264 2549 273 17 0 oy
+ 13w+ 11 + 1.9 + 11 + 13 + 18 + 21
N=26 N=26 N=27 N=27 N=27 N=27 N=28
{continued)
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Table 10 Summary and Statishcal Analysis of the Fy Female Body Weights and Weight Changes During Gestation  (page 2 of 2)

—

Bisphenol A (ppm In the feed)

0.000 0015 0 300 4 500 75 000 750 000 7500.000
Body Weight Change (gd 14 to 20) (g)@
59 9 111 726 735 67 4 66 2 879 55.4 **
+ 256868 + 31 + 24 + 24 + 38 + 31 + 26
N=26 N=28 N=26D N=27 N=27 N=27 N=28
Body Weight Change (gd 0 to 20) (g)@
12523tF 1242 1267 118 8 118 2 118 5 89 8 **+*
+ 33§§§ + 32 + 34 + 35 + 42 + 31 + 49
N=26 N=26 N=26b N=27 N=27 N=27 N=28

aReported as the mean + S E M, gd=gestational day

bpecrease in N ts due to female 316 being in the process of dehlivering at the time of weighing on gestational day 20 and was therefore the body
weight was not taken

#partlett's test for homogeneity of vaniances was significant {p<0.001) or could not be done because there was zero variance in one or more

roups, therefore nonparametric statistical procedures were employed

*§p<0 01, ANOVA Test

$$1p<0 001, ANOVA Test

§§§p<0 001, Test for Linear Trend
E<0 01, Dunnett's Test

***5<0 001, Dunnett's Test
Mlp<0 01, Kruskal-Wallis Test
¥¥¥520 001, Jonckheere's Test
REty .0 001, Mann-Whitney U Test
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Table 13 Summary and Statistical Analysis of the Fp Female Body Weights and Weight Changes Dunng Lactation (page 1 of 2)

EEphenol A (ppm i the feed)

0 000 0015 0300 4 500 75 000 750.000 7500 000

No Females with Litters on
Postnatal Day 0 26 26 27 27 263 27 273

Body Weight (pnd 0) (g)P

23244t 3274 3233 3232 315.1 299 5 * 2552 **
+ 55888 + 54 + 39 + 57 + 44 + 46 + 42
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Body Weight (pnd 4) (g)P '
34053t 3393 3335 3346 3206 3136 258 8 ***
+ 54§6§ + 58 + 36 + 64 + 51 + 41 + 37
N=25C N=26 N=27 N=27 N=26 N=27 N=27
Body Weight (pnd 7) (g)P
344214t 3451 3375 338 8 338.3 3226* 2727 **
+ 556§§ + 54 + 38 + 58 + 45 + 39 + 46
N=25 N=26 N=27 N=2sd N=26 N=27 N=27
Body Weight (pnd 14) {g)t
351133t 3538 346 9 350 2 340 2 326 9 * 288 3 ***
+ 51§56 + 51 + 36 + 60 + 42 + 44 + 52
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Body Weight {pnd 21) (g)?
i34 3442 334.8 3337 335 1 3270 201 { *++
+ 50§58 + 49 + 43 + 56 + 32 + 46 + 485
N=25 N=26 N=27 N=27 N=26 N=27 N=27
(conbinued)
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Table 13 Summary and Statistical Analysis of the F Female Body Weights and Weight Changes During Lactation

{page 2 of 2)

-

et

Bisphenol A (ppm in the feed)

0.000 0015 0300 4500 75 000 750000 7500 000
Body Weight Change (pnd 0 to 4) (g)P
162% 119 10 2 115 145 14 1 36"
+ 22688 + 31 + 22 + 25 + 29 + 28 + 19
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Body Weight Change (pnd 4 to 7) (g)P
37 58 40 63 88 91 139
+ 288§ + 22 + 30 + 35 + 30 + 25 + 20
N=25 N=26 N=27 N=26C N=26 N=27 N=27
Body Weight Change (pnd 7 to 14) (g}b
69 88 93 97 19 43 156
+ 36§ + 27 + 35 + 33 + 38 + 44 + 37
N=25 N=26 N=27 N=26d N=26 N=27 N=27
Body Weight Change (pnd 14 to 21) (g)®
98 $1t 97 121 165 50 00 28"
+ 33688 + 21 + 28 + 28 + 30 + 26 + 35
N=25 N=26 N=27 N=27 N=26 N=27 =27
Body Weight Change (pnd 0 to 21) (g)P
17.0 11t 168 115 105 20 1 275 359
+ 44888 + 39 + a7 + 31 + 25 + 4.3 + 36
N=25 N=26 N=27 N=27 N=26 N=27 N=27

30ne female was pregnant but did not deliver a litter (had impiant sites only)

bReported as the mean + SE M, pnd=postnatal day

CDecrease in N is due to the entire fitter of female 328 being dead or euthanized montbund on or before postnatal day 3
dDecrease in N 1s due to the postnatal day 7 body weight for one female inadvertently not being recorded

$p<0 05, ANOVA Test
§p<0 05, Test for Linear Trend.

p<0 08, Dunpett's Test

+¥p<0 001, ANOVA Test
§§p<0 01, Test for Linear Trend

*k
p<0 01, Dunnett's Test

§§§p<0 00G1; Test for Linear Tren.d
p=<0 001, Dunnelt's Test

74}
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Table 16 Summary and Statistical Analysis of the Fg Reproductive and Lactational indexes for the F4 Litters  (page 1 of 5)
- — Bisphenol A {ppm in the fee&)q
0000 0.015 0 300 4 500 75000 750.000 7500 000
No Animals Started on Study
Males 30 30 30 30 30 a0 30
Females 30 30 30 30 30 30 30
No Females Paired
30 30 30 3o a0 30 30
No of Females that Mated
30 a0 30 30 30 30 30
Mating Index (no females that mated/no females paired)
1000 100 0 1000 1000 1000 1000 1000
No of Pregnant Females
26 26 27 27 27 27 28
Fertility Index (no pregnant females/no females that mated)
867 86 7 900 900 800 900 833
No of Females with Live Litters (pnd Q)
26 26 27 27 262 27 27b
Gestational Index (no females with live fitters/no females pregnant)
1000 100 0 100.0 1000 96 3 100 0 96 4
{continued})
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Table 16 Summary and Statistical Analysis of the Fg Reproductive and Lactationat indexes for the F4 Litters  (page 2 of 5)
- - ~Bisphenol A (ppm In the feed)
0 000 0.015 0300 4.500 75 000 750 000 7500 000
No Males Paired
30 29¢ 30 30 30 30 30
No Males that Mated
30 29 30 30 30 30 30
Mating Index (no males that mated/no males pared)
1000 1000 100 0 1000 1000 1000 100.0
No Males Sinng Litters
26 25 27 27 27 27 28
Fertlity Index (no males sinng itters/no males that mated)
867 86 2 900 900 900 900 933
Pregnancy Index (no pregnant females/no males that mated)
86 7 897 900 9040 900 0 200 933
]
Days Unll Sperm Positive (days)dve
# 23 24 23 29 24 23 34
+02 + 02 + 02 + 03 + 02 +02 + 05
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Gestational Length (days)d-f
221 221 221 221 222 220 221
+ 01 + 01 + 01 + 01 + 01 + 01 + 01
N=26 N=26 N=27 N=27 N=26 N=27 N=27
(continued)
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Table 16 Summary and Statistical Analysis of the Fg Reproductive and Lactational Indexes for the F4 Litters  (page 3 of 5)

Bispheno! A (ppm in the feed)

0000 0.015 0300 4500 75.000 750.000 7500 000
No of Live Litters
Postnatal Day G 26 26 27 27 26 27 27
Postnatal Day 4 25 26 27 27 26 27 27
Postnatal Day 7 25 26 27 27 26 27 27
Postnatal Day 14 25 26 27 27 26 27 27
Postnatai Day 21 25 26 27 27 26 27 27
No Implantation Sites per Litterd
14 23 1% 15.04 14 93 1383 14 74 14.04 11 8@ **
+0628§§ +051 +049 +061 +064 +048 +052
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Percent Postimplantation Loss per Litterd
# 345 5 96 7.02 566 13 81 996 11.33
+123 ¥ +267 +170 +148 +421 +303 + 364
N=26 N=26 N=27 N=27 N=27 N=27 N=28
Number of Live Pups on Postnatat Day od
14 3 %¢ 147 14,1 133 137 129 1156
+ 06688§ + 0.7 + 05 + 086 + 05 + 06 + 04
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Number of Dead Pups on Postnatal Day 09
# 00 02 01 02 03 02 03
+ 00 + 01 + 01 + 02 + 01 + 01 + 01
N=286 N=26 N=27 N=27 N=26 N=27 N=27
Total Number of Pups on Postnatal Day od
144 1% 149 14.3 13.5 140 131 118*
+ 064568 + 07 +05 + 0.6 + 05 * 06 +04
N=26 N=26 N=27 N=27 N=26 N=27 N=27
(continued)
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Table 16 Summary and Statistical Analysis of the Fp Reproductive and Lactational Indexes for the Fq Litters  (page 4 of 5)

——

————

—

Bisphenol A (ppm ln_me feed)

0000 0015 0.300 4 500 75 000 750.000 7500 000
Stillbirth Index {(no dead on pnd 0/total no on pnd D)d
# 02 18 08 18 21 15 2.1
+ 02 + 08 + 06 + 08 + 10 + 0.7 + 08
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Live Birth Index (no live on pnd Oftotat no, on pnd 0)d
# 998 98.2 932 982 979 98 5 97 9
+ 02 +08 +06 +08 +10 +07 +08
N=26 N=26 N=27 N=27 N=26 N=27 N=27
4 Day Survival Index {no surviving 4 days/no live on pnd 0)d
# 952 86 1 99 4 989 99 8 98 2 g99.0
+ 38 + 0.6 + 04 +07 +02 +089 + 07
N=26 N=26 N=27 N=27 N=26 N=27 N=27
7 Day Survival index (no surviving 7 days/no live on pnd 4)d
# 1000 1000 1000 1000 1000 1000 98 5
+ 00 + 00 +00 + 00 + 00 +00 +12
N=259 N=26 N=27 N=27 N=26 N=27 N=27
14 Day Survival tndex (no. surviving 14 days/no live on pnd T)d
# 896 1000 1000 100.0 100.0 99 6 1000
+04 + 00 + 00 + 00 + 00 + 04 + 00
N=25 N=26 N=27 N=27 N=26 N=27 N=27
21 Day Survival Index {no surviving 21 days/no live on pnd 14)d
¥ 1000 9986 1000 996 1000 100.0 893
+ 00 + 04 + 00 + 04 + 0.0 +00 +07
N=25 N=26 N=27 N=27 N=26 N=27 N=27

(continued)
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Table 16 Summary and Statistical Analysis of the F Reproductive and Lactational Indexes for the F{ Litters (page 5 of 5)

— e e

Bisphenol A (ppm in the feed)

0 000 4015 0300 4 500 75000 750 000 7500 000
Lactational Index {(no surviving 21 days/no 1ive on pnd 4)d
# 996 89 6 1000 99 6 1000 996 97 8
+04 +04 +00 + 04 +00 +04 +13
N=25 N=26 N=27 N=27 N=26 N=27 N=27

aFemale 308 had implant sites only
DFemale 372 had implant sites only.
CMa!e 173 was euthanized moribund on study day 57 pnor to mating
Reported as the mean + S EM, pnd=postnatal day. All ndexes are the average percent per litter
eDays unti sperm posutwe could only be calculated for those females for which sperm were detected in the vagmal smear
fGestational length could not be calculated for females that were pregnant, but for which sperm were never detected in the vaginal smear
9The entire litter for female 328 was dead or missing and presumed dead on or before postnatal day 3
#Bartlett's test for homogeneity of vanances was significant (p<0 001) or could neot be done because there was zero variance in one or more
roups, therefore nonparametric statishcal procedures were employed
P<0 01, Jonckheere's Test
gco 01, ANOVA Test
p<0 001, Test for Linear Trend

p<0 01, Dunnett's Test
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Table 17 Summary and Statistical Analysis of the Fq Litter Size, Fq Pup Body Weights, Percent F1 Males and F4 Male Nipple Evaluations During
Lactation (page 1 of 6)

e

Bisphenol A (ppm in the feed)

0000 0015 0300 4 500 75 000 750 000 7500.000
No of Live Litters
Postnatal Day O 26 26 27 27 26 27 27
Postnatal Day 4 254 26 27 27 26 27 27
Postnatal Day 7 25 26 27 27 26 27 27
Postnatal Day 14 25 28 27 27 26 27 27
Postnatal Day 21 25 26 27 27 26 27 27
Average Number of Live Pups per Litter (pnd 0)b
143 1% 147 141 133 137 12.9 11.5*
+ 068§ +07 + 05 + 06 +05 + 06 + 0.4
N=2§ N=26 N=27 N=27 N=26 N=27 N=27
Average Number of Live Pups per Litter (pnd 4)P
137 1% 14 4 14 1 132 137 12.6 11 4*
+ 08§85 + 07 +05 + 06 +085 + 086 + 04
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Average Number of Live Pups per Litter (pnd 7)P
# 97 98 98 95 98 94 96
+ 02 + 03 +02 +02 +02 + 03 + 0.2
N=25 N=28 N=27 N=27 N=26 N=27 N=27
Average Number of Live Pups per Lltter (pnd 14)b
# 96 96 98 95 98 94 9.6
+02 + 03 +02 +02 +02 +03 + 0.2
N=25 N=28 N=27 N=27 N=26 N=27 N=27
Average Number of Live Pups per Litter {pnd 21)b
# 96 95 g8 85 98 94 98
+02 +03 +02 +02 + 0.2 +03 +02
N=25 N=28 N=27 N=27 N=26 N=27 N=27
(continued)
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Table 17 Summary and Statistical Analysis of the Fq Litter Size, F4 Pup Body Weights, Percent F4 Males and F1 Male Nipple Evaluations During
Lactation (page 2 of 6}

Bisphenol A (ppm in the feed)

0000 0015 0300 4 500 75 000 750 000 7500.000
Average Pup Body Weight (g} per Litter (pnd 0)P
637 625 6 47 6 37 645 633 6.17
+012 +013 +014 +010 +012 +017 +010
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Average Male Body Weight (g) per Litter {pnd o)
853 6 36 669 6 60 662 649 6 37
+011 +014 +012 +010 +012 +017 +0 11
N=26 N=26 N=27 N=27 N=26 N=27 N=26C
Average Female Body Weight (g) per Litter {pnd 0)P
6.19 510 6.28 617 627 6.18 6.00
+012 +012 +012 +010 +012 +018 +009
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Average Pup Body Weight (g) per Litter (pnd 4)b
10 46 1% 10 23 10 58 10 88 1074 10 45 932"
+02568§ +030 +028 + 030 +027 + 041 +0.23
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Average Male Body Weight (q) per Litter (pnd 4)P
1072 % 10 35 10 88 1120 10 95 1065 963
+025§68§ +031 +030 +030 +027 +0.40 +026
N=25 N=26 N=27 N=27 N=26 N=27 N=26¢
Average Female Bady Weight (g) per Litter {pnd 4)P
1017¢% 1009 10N 1060 10 54 10 27 908
+024668§ +030 +028 +030 +029 +043 +022
N=25 N=26 N=27 N=27 N=26 N=27 N=27
(continued)
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Table 17 Surmmary and Statistical Analysis of the F4 Litter Size, F4 Pup Body Weights, Percent F4 Males and Fq Male Nipple Evaluations During
Lactation (page 3 of 6)

" Bisphenol A (ppm n the feed)

0 GO0 0015 0 300 4 500 75000 750.000 7500 000
Average Pup Body Weight (g) per Litter (pnd 7)P
16.93 14; 16.27 16 57 17 17 16 84 16 23 13.09 ***
+03266§ +037 +033 +044 +037 +057 +0.34
N=25 N=26 N=27 N=26d N=26 N=27 N=27
Average Male Body Weight (g} per Litter (pnd ?)b
17 39 $1t 16.42 17 09 17 68 17.17 16 51 13.54 ***
+03568§ +039 +036 +0 46 +038 +056 +037
N=25 N=26 N=27 N=2gd N=26 N=27 N=26C
Average Female Body Weight (g) per Litter (pnd 7)b
16 45 11t 16.20 16 10 16 67 16 57 16.00 12 75
+02068§ +038 +033 +042 +0 41 +061 +035
N=25% N=26 N=27 N=264 N=26 N=27 N=27
Average Pup Body Weight (g) per Litter (pnd 14)P
3346 44t 3236 32 69 3363 32 84 3171 24 43 **
+052§§§ +070 +0 47 +069 +050 +083 +056
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Average Male Body Weight (g) per Litter (pnd 14)P
34 15 11t 3275 3348 34 44 3346 3228 25 17
+058§§§ +072 +053 +072 +054 +081 +065
N=25 N=26 N=27 N=27 N=26 N=27 N=26¢
Average Female Body Weight (g) per Litter (pnd 14)b
32,70 13 32.03 31,95 3286 3223 3117 2392
+04866§ +073 +047 +067 +051 +087 +0.51
N=25 N=286 N=27 N=27 N=26 N=27 N=27
{continued)
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Table 17 Summary and Statistical Analysis of the F4 Litter Size, F4 Pup Body Weights, Percent F4 Males and F{ Male Nipple Evaluations During
Lactation {page 4 of 6)

Bisphenol A {ppm i the feed)

0000 0015 0 300 4500 75 000 750 G600 7500.000
Average Pup Body Weight (g) per Litter (pnd 21)b
# 493497y 47 35¢m 47 81 48 85 47 18\ 47 33m 36 10 unm
+074¥%¥  +115 +091 +124 +073 +138 +073
N=25 N=286 N=27 N=27 N=28 N=27 N=27
Average Male Body Weight (g} per Litter (pnd 21 )b
507713¢ 4811 49 41 50 54 48 42 48 33 3721
+09088§ +120 +0897 +1.36 +0.90 +1.34 +0.93
N=25 N=26 N=27 N=27 N=26 N=27 N=26C
Average Female Body Weight (g) per Litter (pnd 21 )b
# ATB29 YT  46.65 4625 47 28 45,96 4637 m 35,22 noo
+059¥% +1.14 +094 +111 +068 +148 +0.62
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Percent Male Pups per Litter {(pnd U)b
492 530 47 2 46 1 54 1 528 453
+30 +25 +26 +23 +31 +20 +30
N=26 N=26 N=27 N=27 N=26 N=27 N=27
Percent Male Pups per Litter (pnd 4)b
498 5286 47 9 46 8 539 5258 457
+33 +28 +27 +23 +31 . +21 +3.0
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Percent Male Pups per Litter (pnd 7)2
# 507 519 48 2 480 513 514 46 5
+22 +18 +17 +18 +23 +13 +27
N=25 N=26 N=27 N=27 N=26 N=27 N=27
{continued)
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Table 17 Summary and Statistical Analysts of the F4 Litter Size, F1 Pup Body Weights, Percent F4 Males and F{ Male Nipple Evaluations During

Lactation {page 5 of 6)
= Bisphenol A {ppm in the feed)
0 006 0.015 0.300 4500 75.000 750 000 7500 000
Percent Male Pups per Litter (pnd 14)b
# 510 519 48 6 48.0 513 511 46 5
+22 +18 +1.6 +18 +23 +13 +27
N=25 N=26 N=27 N=27 N=26 N=27 N=27
Percent Male Pups per Litter {(pnd 21)P
# 510 51.7 486 48 2 513 511 46 7
22 +19 +16 +18 +23 +13 +26
N=25 N=26 N=27 N=27 N=26 N=27 N=27
No of Nipples per Animal®
000 000 000 000 000 0.00 0.00
+000 +0.00 +000 +000 +000 +000 + 0.00
N=123 N=130 N=130 N=123 N=132 N=130 N=121
Percent with One or More Nipples
000 0 00 000 000 000 000 000
No of Areolae per Animal®
000 002 000 001 006 004 001
+0.00 + 002 +000 +001 +004 +0.03 +001
N=123 N=130 N=130 N=123 N=132 N=130 N=121
Percent with One or More Areolae
000 077 000 081 303 2.31 0.83
(continued)

}j SWNIOA '000-980.L-059

Z51



Table 17 Summary and Statistical Analysis of the F4 Litter Size, F1 Pup Body Weights, Percent F1 Males and F4 Male Nipple Evaluations During
Lactation (page 6 of 6)

r— R
Al L —

aThe entre Iitter for female 328 was dead or missing and presumed dead on or before postnatal day 3.
bRua-]:ar:tried as the mean + S.E M, pnd=postnatal day
Cpecrease In N Is due to one female having a litter of all female pups
dpecrease 1n N 15 due to the body weights on postnatal day 7 inadvertently not being recorded for one litter.
eReported as the mean + S EM (adjusted for mtralitter correlations)
#Bartlett's test for homogeneity of vanances was significant {p<0 001) or could not be done because there was zero varance In one or more
groups, therefore nonparametric statistical procedures were employed
$p<0 05, ANOVA Test
$$p<0 01, ANOVA Test
#+4p<0 001, ANOVA Test
§§§p<0 001, Test for Linear Trend
N <0 05, Dunnett’s Test
ir*E-:O 04, Dunnett's Test
f<0 001, Dunnett's Test
) p<0 01, Kruskal-Wallis Test
¥¥¥5.0 001, Jonckheere's Test
¥n<0 05, Mann-Whitney U Test
ARE5.0 001, Mann-Whitney U Test
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Table 22 Summary and Statistical Analysis of the Fg Male Body Weights and Weight Changes During the Post-Mating Holding Period
{page 1 0of 2)

Bisphenaol A (ppm in the feed)

0.000 0015 0.300 4,500 75.000 750.000 7500 000
No Males on Study 30 30 30 30 30 30 30
Body Weight (sd 84} (g)2
516313 5046 5059 5176 5220 492 6 408 4 =+
+ B3§88 + 65 + 78 + 79 + 80 + 99 + 59
N=30 N=2gb N=30 N=30 N=30 N=30 N=30
Body Weight (sd 91} ()@
5302 ¢ 516 5 5205 5326 5342 507 9 417 2 ***
+ B36§§ + 68 + 80 + B0 + 96 +103 + B4
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 98) (g)3
536543 52389 5280 5379 541.9 514 5 425 2 ***
+ B3§§§ + 67 + 8.4 + 81 + 96 + 104 + 62
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 105) {g)@
54184¢% 5293 8317 542 1 544 6 517.3 425 8
+ BBEEs =+ 71 + 85 + 85 + 10,0 + 105 + 66
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 84 to 91) (9)@
# 13.29 11.9 146 150 12.2 153 88n
+ 08 + 11 + 08 + 10 + 20 + 12 + 23
N=30 N=29 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 22 Summary and Statisticai Analysis of the Fg Male Body Weights and Weight Changes Duning the Post-Mating Holding Period

(page 2 of 2)
— Bisphenol A (ppmt in the feed) =
0 000 0015 0.300 4500 75 000 750 000 7500.000
Body Weight Change (sd 91 to 98) (g)@
63 7.5 76 53 77 6.6 79
+ 11 + 11 + 12 + 13 + 12 + 07 + 15
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 98 to 105) (g)@
53 54 36 42 27 28 06
+ 128§ + 1.0 + 10 + 15 + 12 + 12 + 14
N=30 N=29 N=30 N=30 N=30 N=30 N=30

9Reported as the mean + S E M, sd=study day with study day 0 being the first day of dosing

bpecrease in N 1s due to male 173 being euthanized moribund on study day 57

#Bartiett's test for homogeneity of variances was significant (p<0 001) or couid not be done because there was zero vanance In one or more
roups, therefore nonparametric statistical procedures were employed

t£¢p<0 001, ANOVA Test

§§g<0 014, Test for Linear Trend

§§* p<0 001, Test for Linear Trend
p<0 001, Dunnett's Test

Tp<0 05, Kruskal-Wallis Test

%n<0 05, Mann-Whitney U Test
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Table 20 Summary and Statistical Analysis of F4 Pup Necropsy Weights on Postnatal Day 21 {page 1 of 5)

Bisphenol A {ppm i the feed)

0 0015 03 45 75 750 7500
MALES 89 72 76 75 72 78 70
Body Weight at Sacnfice (g)2
50 16 TIT 46650 48 33 50 01 47 400 47 24 37 13 000
+0BBBAR + 073 + 082 © o+ 134 + 077 + 106 + 106
N=69 N=72 N=76 N=75 N=72 N=78 N=70
Liver Weight {g)@
2 3154TTT 21229 2.2175 2 3455 2.1325 2 1624 1 6895 000
+0 0621 RRB +0 0508 +0 0516 +0 0885 +0 0633 +0 0748 +0 0664
N=69 N=72 N=76 N=75 N=72 N=78 N=70
Thymus Weight (@)@
02318 I'TT  0.2072 0 0.2300 0 2340 02189 02166 0 1716 000
+0 0071 BRB +0.0056 +0 0054 +0.0065 +0 0066 +0 0064 +0 0075
N=69 N=72 N=76 N=75 N=72 N=78 N=70
Spleen Weight ()@
02230 I'TT 02029 02159 02310 0 2053 0 1949 ¢ 0 1406 000
+0 0087 BRA +0 0066 +0 0075 +0 0100 +0 0066 +0 0062 +0 0066
N=69 N=72 N=76 N=75 N=71D N=78 N=70
Brain Weight (g)@
14726 FTT 14384 1 4566 14771 1 4690 1 4585 1 3708 000
+0 0129 RRB +0 0117 +0 0093 +0 0140 +0 0087 +0 0129 +0 0173
N=67D.C N=72 N=76 N=75 N=70P N=76b.C N=70
Paired Testes Weight (g)@
02449 [T 0.2234 0 0 2347 0.2516 0.2363 0.2348 0 1925 000
+0 0068 RBR +0 0057 +0 0048 +0 0067 +0.0051 +0 0086 +0 0065
N=69 N=72 N=76 N=75 N=72 N=77b N=70 ,
{continued)

1} SWNeA ‘000-9E£04-0G9

091



Table 20 Summary and Statistical Analysis of F1 Pup Necropsy Weights on Postnatal Day 21  (page 2 of 5)
= Bisphenat A (ppm in the feed) ~
0 0015 03 45 75 750 7500
Paired Epididymis Weight (g)@
01051 1T 0077090 00798 00995 01022 00892 0071500
+00114 A% +0 0060 +0 0070 +0 0099 +0 0080 +0 0073 +0 0057
N=69 N=72 N=76 N=75 N=72 N=75b N=70
Seminal Vesicles with Coagulating Gland Weight (g)2
00215 00210 00206 00224 00200 00203 00184
+000118  +0 0011 +0 0008 +0 0011 +0 0012 +0 0009 +00012
N=69 N=71d N=75P N=748 N=71b N=76b.d N=6gP
Relative Liver Weight (% of sacrifice weight)@
4 6067 4 5410 4 5765 46636 4 4774 45578 4 5216
+0 0717 +0 0828 +0 0564 +0 0700 +0 0833 +0 0805 +0 0774
N=69 N=72 N=76 N=75 N=72 N=78 N=70
Relative Thymus Weight (% of sacrifice weight)@
0 4620 0 4455 047865 0 4690 04619 0 45986 04585
+0.0097 +0 0123 +0 0082 +0 0110 +0 0110 +0 0100 +00138
N=69 N=72 N=76 N=75 N=72 N=78 N=70
Relative Spleen Weight (% of sacrifice weight)@ ;
04425TTC 04321 0 4440 04573 04319 04113 ¢ 0.3770 000
+0 0127 RAR +0 0098 +0 0108 +0 0102 +0 0118 +0 0068 +0 0099 i
N=69 N=72 N=76 N=75 N=71b N=78 N=70 i =2
E =0
Relative Brain Weight (% of sacnfice weight)® : —— -.a,
29597 T 31087 ¢ 30429 3 0000 31220¢ 313250 37634 ¢00 &  wem $
+0 0406 RRB +0 0376 +0 0500 +0 0591 +0 0469 +0 0540 +0 0896 = s
N=67D.C N=72 N=76 N=75 N=70b N=76b.C N=70 I =9
<
(continued) 2
3
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Table 20 Summary and Statistical Analysis of Fq Pup Necropsy Weights on Postnatal Day 21 (page 3 of 5)
T Bisphenol A (ppm in the feed)
0 0015 0.3 45 75 750 7500
Relative Parred Testes Weight (% of sacrifice weight)@
04879T 04779 0 4864 05039 0 4990 0 4850 05172 ¢
+0 0080 BR  +0 0085 +0 0066 +0 0073 +0 0067 +00116 +0 0095
N=69 N=72 N=76 N=75 N=72 N=77P N=70
Relative Parred Epididyrmis Weight (% of sacrifice weight)3
02071 0 1659 0 1650 0 1954 02130 01903 01919
+0 0206 +0 0126 +0 0138 +0 0164 +0 0165 +0 0138 +0 0135
N=69 N=72 N=76 N=75 N=72 N=75b N=70
Relative Seminal Vesicles with Coagulating Gland Weight (% of sacrifice weight)3
00430 0 0451 00429 0 0448 00419 00433 0 0500
+0 0022 +0 0021 +0 0015 +0 0018 +0 0023 +0.0018 +0 0030
N=69 N=71d N=75b N=744 N=710 N=76b.d N=6gb
FEMALES 70 70 81 77 73 75 77
Body Weight at Sacnfice (g)@
47 38 ITT 44 85 4525 46 49 4573 44 89 3508 ¢00
+ 062R(R + 069 + 105 + 0.99 + 067 + 100 + 061
N=70 N=70 N=81 N=77 N=73 N=75 N=77
Liver Wexght (g)2
22722TIT 21404 21870 22727 2.1882 2 1560 16395 000
+0 0502 RRQ +0 0439 +0.0551 +() 0692 +0 0530 +0 0624 +0 0450
N=70 N=70 N=81 N=77 N=73 N=75% N=T77
Thymus Weight (g)@
02366 TTT 022056 02371 02362 02317 02202 01787 400
+0 0084 BRB +0 0072 +0 0062 +0 0065 +0 0068 +0 0065 +0 0050
N=70 N=70 N=gab N=77 N=73 N=75 N=77
{continued)
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Tahie 20. Summary and Statistical Analysis of Fq Pup Necropsy Weights on Postnatal Day 21  (page 4 of 5)
- Bisphenol A (ppm n the feed) -
0 0015 03 45 75 750 7500
Spleen Weight (g)3
0211011 D 1957 02062 02138 0 2065 0 1244 0 1339000
+0 0065 ARR +0 0083 +0 0077 +0 0085 +0 0056 +0 0084 +0 D048
N=70 N=70 N=80b N=77 N=73 N=75 N=77
Brain Weight (g)2
140851 TT" 14073 14268 14128 14137 13904 1 3058 000
+0 0117 RRR +0 0087 +0.0106 +0.0110 +0 0095 +0 0116 +0.0135
N=70 N=70 N=BOP N=76P N=72b N=75 N=76D
Paired Ovary Weight (g)@
003731 00354 0.0367 0.0375 00372 00354 0 0267 00
+0 0011 BRS +0 0011 +0 0010 +0 0011 +0 0010 +0 0013 +0,0009
N=70 N=6ab.e N=81 N=78€ N=73 N=75 N=76b
Uterus Weight (g)2
01028TIT 00924 0.0801 ¢ 0 0998 00923 0 0936 0 0640 000
+0 0045 38R +0 0035 +0 0032 +0 0053 +0 0038 +0 0049 +0 0028
N=70 N=70 N=81 N=77 N=73 N=74b N=77
Relative Liver Weight (% of sacrifice weight)@
4 7807 4 7692 4 8613 4 8633 47677 4 7976 4 6545
+0 05898 +0 0653 +0 1055 +0 0699 +0 0560 +0 0777 +0 0621
N=70 N=70 N=81 N=77 N=73 N=75 N=77
Relative Thymus Weight (% of sacnifice weight)@
04982 0 4917 0.5263 0 5085 05072 04927 0 5079
+0 0147 +0 0141 +0 0125 +0 0100 +0 0128 +0.0118 +0 0102
N=70 N=70 N=80P N=77 N=73 N=75 N=77 .
(continued)
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Table 20 Summary and Statistical Analysis of F1 Pup Necropsy Weights on Postnatal Day 21  (page 5 of 5)

—— e, e — e

- Bisphenol A (ppm In the feed)

0 0015 03 45 75 750 7500
Relative Spleen Weight (% of sacrifice weight)d
04433 1TT 04335 0 4565 0 4566 0 4502 04285 03794 600
+0 0098 ARR +0 0084 +0 0138 +0 0125 +0 0095 +0 0104 +0 0093
N=70 N=70 N=80b N=77 N=73 N=75 N=77
Relative Brain Weight (% of sacrifice weight)@
29838 ITI 31664 o0 3213300 30746 31233 00 31401 ¢ 37590 000
+0 0300 BRA +0 0499 +0.0741 +0 0589 +0 0395 +0 0609 +0.0471
N=70 N=70 N=80b N=76D N=72b N=75 N=76P
Relative Paired Ovary Weight (% of sacnfice weight)@
00787 0.0788 00819 00810 00813 00787 00762
+0 0041 +0 0022 +0 0021 +0 0019 +0 0020 +0 0022 +0 0021
N=70 N=68P.e N=81 N=76€ N=73 N=75 N=78b
Relative Uterus Weight (% of sacrifice weight)@
02158 1T 0 2050 01998 02113 02008 02065 01809 600
+0 0081 BRB +0 0062 +0 0062 +0 0077 +0 0073 +0 0080 +0 0063
N=70 N=70 N=81 N=77 N=73 N=74b N=77

dreported as the mean + 5 E M (adjusted for mtralitter correlations)

bpecrease in N 1s due to one or more weights being statistical outliers and therefore they were removed
Cpecrease in N 15 due to one brain weight inadvertently not being recorded
dpecrease in N 1s due to one semnal vesicle weight inadvertently not being recorded.
EDecrease 1n N I1s due to one ovary weight inadvertently not being recorded

Fp<0 08, Overall analysis of correlated data

ITp<0 01, Overall analysts of correlated data.

FTTp<0 001, Overall analysis of correlated data

Bﬁ<0 05, Test for Linear Trend on correlated data

8 R<D 01, Test for Linear Trend on correlated data

BRByx<0 001, Test for Linear Trend on correlated data

Op<0 05, Pairwise comparison of correlated data

°°p<0 01, Pairwise compansen of correlated data

000p<p 001, Parwise comparison of correlated data
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Table 28 Summary and Statstical Analysis of the Fg Male Organ Weights and Relative Organ Weights at Scheduted Sacrifice and Sperm

Evaluation (page 1 of 6)
T Bisphenol A (ppm in the feed)
0 ¢ 015 03 45 75 750 7500
No Males at Termnal Sacrifice 30 294 30 30 30 30 30
Sacrifice Body Weight (g)b
549 6 {11 538 8 5380 552 4 5558 528 3 431 4 **
+ 90688 + 74 + B5 + 90 + 101 +1009 + 64
N=30 N=29 N=29¢ N=30 N=30 N=30 N=30
Liver Weight (g)b
22 3589 131 22 1417 217438 22 4989 216185 19 8047 ** 16 7909 ***
+05772§§§ + 05378  + 05321 + 0 5467 +0 5530 +0 4568 +0 3221
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Paired Kidney Weight (g)b
4349913 42455 4 4183 43794 4 4162 4 2889 3.8589 ***
+00904§§§ +00981  +00754  +0 0800 +00840  +00936  +01003
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Parred Adrenal Weight (g)P
0.0680 % 0 0697 0 06866 0 0663 00714 0 0649 00596 *
+00021§§§ +00024  +00018  +00018 +00030  +00022 +0 0020
N=30 N=28d N=30 N=30 N=30 N=30 N=30
Spleen Weight (g)b
08577 ¢ 0.8500 0 8563 0 8844 0.8422 0 8285 07572"
+ 00244 §§§ +0.0229 +00190 + 0 0367 + 00236 + 00222 + 00283
N=30 N=2ad N=30 N=30 N=30 N=30 N=30
Brain Weight (g)b
20740 ¢ 2.0782 2 0847 2 0993 2 0948 20879 2 0089
+0 0169 §§§ + 0 0224 + 00207 +0 0225 +0019% +0 0199 +0 0198
N=30 N=29 N=30 N=30 N=30 N=30 N=30
(continued)
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Table 28 Summary and Statistical Analysis of the Fp Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sparm
Evaluation (page 2 of 6)

Bisphenol A (ppm mn the feed)

0 0015 03 45 75 750 7500
Pituttary Weight (g)P
00174 3¥t: 00177 00174 00174 00168 00162 Q0148 ~*
+ 00004 §§§ + 00005 +0 0004 + 00003 +0 0004 +0 0004 + 00004
N=27€ N=28¢& N=30 N=28¢ N=30 N=28¢€ N=2g€
Paired Testes Weight (g)b
34819 3 4845 34340 3 4627 34632 34336 34313
+ {0552 +0.0561 +00619 + 00525 + 00496 + 00430 +0 0427
N=29d N=29 N=30 N=30 N=30 N=30 N=30
Paired Epididymis Weight (g)P
14588 1 4168 14125 1.4336 14306 14072 1 3566
+002818§ +00421 + 00216 + 00278 + (0233 + 00239 + 0 0241
N=289.f N=29 N=30 N=29d N=29d N=30 N=30
Prostate Weight (g)b
10497 £t 09639 08379 0 9684 09421 0 9091 0 7299 =**
+ 00591 §§§ +0 0445 +0 0397 + 00493 +00516 +0 0411 +0 0360
N=30 N=28 N=30 N=30 N=30 N=30 N=30
Semmnal Vesicles with Coagutating Glands Weight (g)b
2236331 21473 23352 24993* 2 3504 23295 1.7857 ***
- +00774 §8§ + 00873 + 00638 + 00682 + (0 0600 + 0 0669 + 0 0687
N=30 N=29 N=30 N=30 N=29d N=30 N=30
Preputial Gland Weight (g)b '
0 2366 (02423 02261 02425 02348 02428 0 2044
+0.0148§ +00133  +00167 +00124 +0 0145 +00105 + 00084
N=30 N=28d N=30 N=30 N=299 N=30 N=30
(continued)
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Table 28 Summary and Statistical Analysis of the Fg Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm
Evaluation {page 3 of 8)

a—
e

Bisphenol A (ppm In the feed)

0 0015 03 45 75 750 7500
Relative Liver Weight (% sacnfice we1gl‘|t)b
40626 1% 41012 4.0040 40725 3.8890 37518 ** 38939
+00703 + 00802 + 00728 +00719 +00658 + 00512 + 00508
N=30 N=29 N=2gC N=30 N=30 N=30 N=30
Relative Pared Kidney Weight (% sacnfice wenght)b
# 07817911 07910 08212 07940 07955 08135 0 9003 pon
+00110¥¥% +0D 0191 +00123 + 00101 +0.0084 +0.0125 + 00303
N=30 N=29 N=29¢ N=30 N=30 N=30 N=30
Relative Patred Adrenal Weight (% sacrifice we;ghl)b
00124 00129 00128 00121 00129 00123 00139
+00004§§ +00004 +0.0004 + 00003 + 00006 + 00003 + 00005
N=30 N=2gd N=29C N=30 N=30 N=30 N=30
Relative Spleen Weight (% sacrifice we1ght)b
# 01559 0 1587 0 1592 01605 01521 01575 01770
+ 00032 + 00044 + 00039 + 00052 + 00041 + 00039 + 00083
N=30 N=28d N=29C N=30 N=30 N=30 N=30
Relative Brain Weight (% sacrifice weight)b
038013+ 023877 03892 03821 0 3804 0 3994 04683 ***
+ 00065 §5§§ + 00069 + 0 0061 + 00060 +00075 + 00082 +0 0074
N=30 N=29 N=28C N=30 N=30 N=30 N=30
Relative Pituitary Weight {% sacnfice welght)b
g0032% 00033 0.0032 00032 0.0030 0 0031 00034
+00001§§ + 00001 + 00001 + 0 0001 + 00004 + 0 0001 + 0 0001
N=27€ N=28& N=29C N=28¢ N=30 N=28¢ N=20€
(contihued)
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Table 28 Summary and Statistical Analysis of the Fp Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm

Evaluation (page 4 of 6)

Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Relative Paired Testes Weight (% sacnfice welght)h
06332 $t+ 06485 0 6422 06299 06285 06562 Q7897 ***
+ 00130 §8§ + 00104 +0.0089 + 00109 +00134 + 00132 +00140
N=2gd N=29 N=2g¢ N=30 N=30 N=30 N=30
Relative Paired Epididyrmis Weight (% sacnfice weight)b
# 02651919 02652 0 2845 02613 02531 0 2691 0 3152 oo
+ 00075 %¥ +00097  +00043 +0.0060  + 00050 + 0 0089 + 00052
N=28d.f N=29 N=29C N=29d N=29d N=30 N=30
Relative Prostate Weight (% sacrifice weight)P
01919 01798 01752 0.1770 01717 01747 01692
+ 00110 + 00088 +00073 + 00086 + 00105 + 00090 + (0.0082
N=30 N=29 N=2gC N=30 N=30 N=30¢ N=30
Relative Seminal Vesicles with Coagulating Glands Weight (% sacrifice wenght)b
0 4081 03993 04353 04536 04264 0 4456 04136
+00144 +00162 +0.0130 +00118 +00124  +00149 +0 0151
N=30 N=29 N=29C N=30 N=2g4 N=30 N=30
Relative Preputial Gland Weight (% sacnfice weight)?
00428 0 0449 00410 0 0440 0 0426 0 0465 0.0476
+ 00025 + 00022 + 00029 + 00022 + 00028 + 00021 + 00020
N=30 N=289 N=29¢ N=30 N=299 N=30 N=30
Percent Motle Spermb
# 775 77 784 76 9 783 799 791
+21 +30 +15 +18 +28 +14 +15
N=30 N=29 N=30 N=30 N=30 N=30Q N=30
(continued)
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Table 28 Summary and Statistical Analysis of the Fg Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
Evaluation {page 5 of 6}

Bisphenol A (ppm i the feed)

0 0015 03 45 75 750 7500
Percent Progressively Motile Spr-:rmb
567 54 0 549 526 56 9 590 58 0
+23 +30 +23 +24 +29 +21 +20
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Epididymal Sperm Concentration (105!g)b
81314 769 80 752 69 840.46 77556 742 48 75552
+38 97 +3676 +2603 +2909 +3765 +30 46 +2923
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Spermatid Head Concentration (105/g)P
B4 26 82 58 92.28 8479 83N 95 61 8823
+351 +4 34 +423 +347 +474 +382 +3.41
* N=30 N=293 N=30 N=30 N=30 N=30 N=30
Daily Sperm Production per Testis (10€ntestisiday)?
3165 3135 34 35 3194 3110 35 59 32,90
+157 + 1.87 +152 +143 +183 +144 +130
N=30 N=28 N=30 N=30 N=30 N=30 N=30
Efficiency of Daily Sperm Production (105!g testis/day)P
18 28 17 31 2002 18.39 18 07 2074 1914
+076 +094 +092 +075 +103 +085 +074
N=30 N=29 N=30 N=30 N=30 N=30 N=30
Percent Abnormal Spermb
# 329 172 201t 203 516 235 170
+092 +021 +024 +028 +327 +07 +0.16
N=30 N=2gh N=30 N=30 N=30 N=30 N=30

{continued)
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Table 28 Summary and Statistical Analysis of the F Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
Evaluation (page 6 of 6)

e t———

apale 173 was euthanized monbund on study day 57
breported as the mean + SEM
CDecrease 1 N 1s due to the body weight for one male nadvertentiy not being recorded
dpecrease in N I1s due to one weight being a statistical outler and therefore it was removed
®Decrease n N 1s due to the pitutary inadvertently not being saved for one or more males
Decrease in N 1s due to the epididymis weight for one male inadvertently not being recorded
9Decrease in N 1s due to the preputial gland weight for one male inadvertently not being recorded
Sperm morphology could not be evaluated for one male because there werg no mature sperm present on the morphology shides
#5artlelt's test for homogeneity of variances was significant {p<0 001) or could not be done because there was zero variance In one or more
groups, therefore nonparametric statistical procedures were employed
$p<0 05, ANOVA Test
$1p<0 01, ANOVA Test
$33¥p<0 001, ANOVA Test
§g<0 05, Test for Linear Trend
§ g<0 01, Test for Linear Trend
§§ p<0 001, Test for Linear Trend
*E<0 05, Dunnett's Test
p<0 01, Dunnett's Test

*'";Fco 001, Dunnett's Test
MM¥p<0 001, Kruskal-Wallis Test
¥"E"pco 001, Jonckheere's Test
BREL 0 001, Mann-Whitney U Test
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Table 30 Summary and Statistical Analysis of the Fp Female Organ Weights and Relative Organ Weughts at Scheduled Sacnfice, Paired Ovanan
Foliicle Counts and Vaginal Cytology at Necropsy (page 1 of 5)

|

Bispheno! A (ppm in the feed)

0 0015 03 45 75 750 7500
No Females at Scheduled Sacrifice 30 30 30 30 30 30 a0
Sacrifice Body Weight (g)2
327611t 3353 328 86 3238 3244 3208 2851 ***
+ 58888 + 49 + 42 + 63 + 48 + 44 + 44
N=30 N=30 N=30 N=29b N=30 N=30 N=30
Liver Weight (g)@
17 3651 18 0703 17 9488 17 7132 17 6503 17 2499 16 7951
+ 05110 + 05598 +03794 +0 6044 +04612 °  +05407 +0 5651
N=30 N=30 N=30 N=29¢ N=29d N=30 N=30
Paired Kidney Weight (g)@
28440 11F 28904 2 9376 2 6866 28212 2 7559 26336
+ 00594 §§§ + 00569 +{ 0398 + 00594 + 00451 + 0 0487 +0 0453
N=30 N=30 N=30 N=30 N=30 N=30 N=30
[
Parred Adrenal Weight {g)2
00950 1 00921 00875 0 0886 0 0960 0 0946 0 0825 *
+0 0038 §§§ + 00031 +0 0027 +00030  +00029 +00030 +00019
N=30 N=2gd N=30 N=30 N=30 N=30 N=30
Spleen Weight (g)@
05905 1% 06078 0 6080 06213 05739 0 56862 (5349
+ 00167 §8§ + 00152 + 00178 + 00183 +00136, + 00159 +00168
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Brain Weight (g)@
18732 18558 18828 18843 18753 19095 18478
+ 00182 + 0 0201 +0 0162 + 00210 +00139 + 00131 + 00207
N=30 N=30 N=30 N=30 N=30 N=30 N=30

(continued)
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Table 30 Summary and Statistical Analysis of the F Female Organ Weights and Relative Organ Weights at Scheduled Sacnfice, Paired Ovanan
Follicle Counts and Vaginal Cytology at Necropsy  (page 2 of 5)

Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Pitustary Weight {g)2
00211 $ff 00217 00237 00202 00203 00195 0 0156 *+*
+ 00008 §§§ + 0 0008 +0.0008 + 00007 + 0 0006 + 0 0006 + 0 0005
N=2g€ N=30 N=2g8 N=30 N=29¢ N=30 N=30
Paired Qvary Weight (g}@
01690 %1t 0 1644 0.1694 01749 01708 0 1589 0 1206 ***
+00059§§§ + 00056  +0.0063  +00053  +D0044  +00050  + 00031
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Uterus Weight (g)@
07536t 06333* 07343 06744 06783 0 6803 0 5752 ***
+00260§§§ + 00277  +00473  +0 0281 +00262  +00252  +00268
N=30 N=30 N=30 N=30 N=30 N=30 N=30

Relative Liver Weight (% sacrifice weight)@

52949 5 3652 5 4524 54738 5 4294 53610 5.8661 **
+ 01201 §§§ + 0 1231 +01024  +01300 +01364  +01354  +01465
N=30 N=30 N=30 N=280¢  N=299 N=30 N=30
Relative Parred Kidney Wetght (% sacrifice waight)@
08703 £t 08631 0 8933 0 8380 08714 0 8593 0 9254 *
+00134§§§ +00135  +00112 + 00159 +00117  +00099 +0 0124
N=30 N=30 N=30 N=29b N=30 N=30 N=30
{continued)
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Table 30 Summary and Statistical Analysis of the Fp Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Pared Ovanan
Follicle Counts and Vaginal Cytology at Necropsy (page 3 of 5)

Bisphenol A {ppm 1n the feed)
0 0015 03 45 75 750 7500

Relative Paired Adrenal Weight (% sacnfice weight)3

00291 00274 0 0298 0 0280 00297 00295 0 0290
+ 00011 + 00008 + 00010 + 00011 + 0 0009 + 00009 + 0 0008
N=30 N=2gd N=30 N=2gb N=30 N=30 N=30
Relative Spleen Weight {% sacnfice weight)3
0 1807 01815 0 1855 01820 01776 01767 01874
+ 00046 + 00040 + 00056 + 00042 + 00045 + 00046 + 00049
N=30 N=30 N=30 N=29b N=30 N=30 N=30
Relative Brain Weight (% sacnfice weight)d
05769 £t 05573 D 5738 0 5859 05818 0 5989 06516 ***
+ 00116 §§§ + 00107 +0 0079 +0.0104 + 00098 + 00098 +0 0105
N=30 N=30 N=30 N=29b N=30 N=30 N=30
Relative Pituitary Werght (% sacnfice weight)@
0.0064 £t+ 00065 00072 0 0083 0 0063 0 0061 0 0055 *
+ 00002 §8§ + 00003 + 00003 + 00003 + 00002 + 00002 + 0 0002
N=2g€ N=30 N=29¢ N=29P N=2g® N=30 N=30
Relative Pared Ovary Weight (% sacnfice weight)3
0.0518 3+ G 0483 00515 00542 00530 00498 0.0424 ***
+ 00017 §8§ + 00018 + 00018 + 00018 + 00015 + 00017 + 00010
N=30 N=30 N=30 N=29b N=30 N=30 N=30
Relative Uterus Weight (% sacrifice weight)2
02332 0 1898 02233 02139 02108 02132 02024
+0 0105 + 00086 + 00140 +00113 + 00091 + 00085 + 0 0096
N=30 N=30 N=30 N=2gb N=30 N=30 N=30
{continued)
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Table 30 Summary and Statistical Analysis of the F Female Organ Weights and Reiative QOrgan Weights at Scheduled Sacrifice, Paired Qvanan
Folicle Counts and Vaginal Cytology at Necropsy (page 4 of 5)

e

B Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Paired Ovarian Follicle Countd.f
3159 4532 A
+ 4186 + 263
N=10 N=10

VAGINAL CYTOLOGY EVALUATION AT NECROPSY 9

No Females Evaluated 30 2gh 30 30 2gh 2gh 2gh
No In Proestrus 11 ££ 4 @ 10 3 o 5 3 o 1 &b
% 1n Proestrus 4074 WYY 1379 35.71 10 34 18 52 10.34 370
No i Estrus 4 4 5 9 5 6 0
% in Estrus 14 81 13.79 17 86 3103 18.52 20869 000
No in Metestrus 3 4 3 1 3 0 1
% in Metestrus 1.1 1379 1071 345 11 11 000 370
No in Diestrus 9 £f 17 10 16 14 20 @ 25  Odd
% in Diestrus 3333¥YYY 5862 37N 5517 5185 68 97 82 59
No Stage Not Determined 2 0 2 1 2 0 2
No No Cells Present 1 0 0 0 0 0 1]
(continued)
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Table 30 Summary and Statistical Analysis of the F Femnale Organ Weights and Relative Organ Weights at Scheduled Sacnifice, Pared Ovarian
Follicle Counts and Vaginal Cytology at Necropsy {page 5 of 5)

——

dReported as the mean + SEM

bDecrease in N is due to the body weight inadvertently not being recorded for one female

CDecrease in N 1s due to the liver weight for one female being unrealstic

dDecrease In N 1s due to one weight being a statistical outlier and therefore it was removed

SDecrease in N 1s due to the pituitary inadvertently not being saved for one female

fovanan follicle counts were done for 10 control females and 10 females in the 7500 000 ppm Bispheno! A dose group

9For presentation and statistical analysis purposes those females in two stages were pooled in the following manner proestrus/estrus and
estrus/proestrus were considered proestrus, estrus/metestrus, metestrus/estrus and estrus/diestrus were considered estrus, metestrus/diestrus
and drestrus/metestrus were considered metestrus; and diestrus/proestrus and proestrus/diestrus were considered diestrus  The females for
which the stage could not be determined or no cells were present were not included in the statistical analysis,

Pvaginal smear for one femate inadvertently not done

$n<0 05, ANOVA Test

$3p<0 01, ANOVA Test

¥p<0 001, ANOVA Test

§§§p<0 001, Test for Linear Trend.
E<0 05, Dunnett's Test

* p<0 01, Dunnelt's Test

"*p<0 €01, Dunnett's Test

EEB<D 01, Chi-Square Test

P p<0 001, Cochran-Armitage Test
®n<0 05, Fisher Exact Test

®dp<0 01, Fisher Exact Test
®dDp<p 001, Fisher Exact Test

Ap<Q 05, Student's t-Test
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Table 33 Summary and Statistical Analysis of the F1 Female Vaginal Opening and the F{ Male Preputial Separation Data

el —————

{page 1 of 2)

Bisphenai A (ppm m the feed)

0 000 0015 0300 4 500 75 000 750 000 7500 000
No of Females Evatuated 30 30 30 30 30 30 204
Day of Vagmnal Opening®
# 3051 307 302 3086 301 Mo 330 omm
+ 03¥¥¥  + 04 + 02 + 03 + 03 + 03 + 06
N=30 N=30 N=30 N=30 =30 N=30 N=29
Body Weight (g) on Day of AcquisitionP
10252t 10551 98 98 106 04 99 71 102 27 92 32*
+ 2088588 + 210 + 141 + 280 + 150 + 179 + 254
N=30 N=29¢ N=30 N=30 N=30 N=30 N=29
Adjusted Day of Vaginal Openingd
30 3 555 301 30 4 301 303 309 33 9 gpe
+ 033k + 03 + 03 + 03 + 03 + 03 + 03
N=30 N=30 N=30 N=30 N=30 N=30 N=29
No of Males Evaluated 30 30 30 30 30 30 30
Day of Preputial Separattonb )
419 13t 432 431 422 428 436 458 ***
+ 03§§§ <+ 04 + 03 + 03 + 04 + 04 + 03
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (g) on Day of Acqmsstlonb
215703t 22128 22506 220 57 216 69 21419 194 Q2 ***
+ 3108§8§ + 342 + 272 + 356 + 298 + 382 + 333
N=30 N=29¢ N=30 N=30 N=30 N=30 N=30
(continued)
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Table 33 Summary and Statistical Analysis of the F4 Female Vaginal Opening and the Fq Male Preputial Separation Data  (page 2 of 2}

Bispheno! A (ppm in the feed)

0 000 0015 0 300 4 500 75 000 750 000 7500.000
Adjusted Day of Preputial SeparationP
41 9 835 42 8 427 420 427 436 gy 46 8 poo
+ 033 + 03 + 03 + 03 + 03 + 03 + 04
N=30 N=30 N=30 N=30 N=30 N=30 N=30

8Ammal 1214 was a male, not a female, as determined by histological examination of the reproductive tissues Therefore, no data 1s included for
this animal
bReported as the mean + S E M with day being postnatal day
Checrease In N i1s due to the body werght for one animat inadvertently not being recorded
dReportfsed as the adjusted mean (body weight as covariate) + S EM, pnd=postnatal day
#Bartlett's test for homogeneity of variances was significant (p<0 001} or could not be done because there was zero variance in one or more
1(];l[rloups, therefore nonparametric statistical procedures were employed
p<0 Q01, Kruskal-Wallis Test
¥¥¥,.0 001, Jonckheere's Test
FRAL .0 001; Mann-Whitney U Test
588p<0 001, Analysis of Covariance with body weight on day of acquisition as covariate
AXp<0 001, Linear Trend Analysis of Covariance with body weight on day of acquisition as covariate
PPp<0 01, Dunnett's Test with body weight on day of acquisition as covarate
PPPp<0 001, Dunnett's Test with body weight on day of acquisition as covarnate
3+$p<0 001, ANOVA Test
§§§p<0 001, Test for Linear Trend
p<0 01, Dunnett's Test.

Kk
p<0 001; Dunnett's Test
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Table 34 Summary and Statistical Analysis of the F4 Male Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 1 of 5)

Bisphenal A (ppm in the feed)

0 C00 0015 0 300 4 500 75000 750 000 7500 000
No Males on Study 30 30 30 30 30 30 30
Body Werght (sd 0) (9)@
96 8 111 925 87 4 937 819 94 4 66 0 ***
+ 53§6§§ + 56 + 58 + 53 + 48 + 53 + 43
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 7) {g)?
154 4 11 1507 1587 1533 148 2 147 5 111 5 ***
+ 67§§§ + 77 + 76 + 66 + 58 + 61 + 51
N=30 N=30 N=30 N=30 N=30 =30 N=30
Body Weight (sd 14) (g)@
2135111 2112 2153 2129 2075 2031 158 5 ***
+ 66§§§ + 83 + 77 + 66 + 61 + 65 + 48
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 21) (g)@
2734 1% 272 1% 27689 2753 2656 257 4 204 2 ***
+ 64888 + B6 + 78 + 62 + 59 + 69 + 50
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 28) (g)@
3307 1t 3298 3308 3313 3222 307 3 2450 *
+ 566858 + 75 + 67 + 47 + 48 + 66 + 486
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 35) (g)@
74513 3746 3763 3791 6B 2 3486 * 2837 "+
+ 568§§§ <+ 76 + 72 + 45 + 50 + 70 + 519
N=30 N=30 N=30 N=30 N=30 N=30 N=30
{continued)
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Table 34 Summary and Statishical Analysis of the Fq Male Body Weights and Weight Changes Duning the Prebreed and Mating Pernods

(page 2 of §)
B Bisphenal A (ppm in the feed)
0 000 0015 0300 4 500 75000 750.000 7500 000
Body Weight (sd 42) (g)@
4108 1t 4126 412 7 418 3 4053 Bt 307 8 **
+ 60888 + 73 + 71 + 48 + 48 + 74 + 50
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Wetight {sd 49) (g)@
4288 11t 4418 4387 448 2 4333 408 7 * 3280 ***
+ G488§ + 69 + 69 + 49 + 48 + 75 + 50
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 58) {g)@
458 3 1% 4605 457 8 471 1 456 1 428 3** 342 7
+ 68§E§ + 71 + B9 + 51 + 51 + 80 + 52
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 63) (g)@
482 5 13 484 0 4801 4852 4798 4500+ 360 8 ***
+ 7188§ + 79 + 76 + 54 + 55 + 83 + 54
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weright (sd 70) (g)®
494 4 11t 4956 492 5 504 3 487 4 450 4 ** 3639
+ 818§8§ + 78 + 75 + 69 + 72 + 85 + 59
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight {sd 77) (g)@
5015 11t 500 3 5015 5177 497 3 4688~ 3736 %
+ BTE§§ + 75 + 73 + 63 + 68 + 84 + 80
N=30 N=30Q N=30 N=29P N=30 N=30 N=30
(continued)
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Table 34 Summary and Statistical Analysis of the F4 Male Body Weights and Weight Changes During the Prebreed and Mating Periods

(page 3 of 5)
Bisphenol A (ppm in the feed)
0 000 0015 0 300 4500 75000 750 000 7500 000
Body Weight (sd 84) {g)2
5195 ¢ 5201 ;193 5359 5177 4858 * 386 t
+ 90888 + 79 + 76 + 69 + 72 + 83 + 61
N=30 N=30 N=30 N=2gb N=30 N=30 N=30
Body Weight Change (sd 0 to 7) (g)@
# 57 6 911 582 58 3 595 563 531m 45 5 uun
+ 16¥¥¥ + 28 + 20 + 17 + 14 + 12 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 7 to 14) (g)?@
59 1311t 605 596 596 59 3 556 47 Q ***
+ 13§88 + 11 + 09 + 10 + 09 + 12 + 13
N=30 N=30 N=30 N=30 N=30 N=30 =30
Body Weight Change (sd 14 to 21) (g)@
# 509 %11 609 B16 62 4 581 54 3 nu 45 7 nmno
+ 15¥ + 10 + 13 + 13 + 23 + 13 + 14
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 21 to 28) {g)@ _
57 311t 577 539 560 566 489+ 40 8 **+
+ 2388 + 18 + 19 + 23 + 1.8 + 18 + 18
N=30 N=30 N=30 N=30 =30 N=30 =30
(continuad)
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Table 34 Summary and Statistical Analysis of the F1 Male Body Weights and Weight Changes During the Prebreed and Mating Penods
: {page 4 of 5)

Bisphenol A (ppm i the feed)

0000 0015 0 300 4 500 75 000 750 000 7500 GO0
Body Weight Change (sd 28 to 35) (g)?
# 43819 44 8 44 5 47 8 46 0 413 38 7 gom
+ 14¥%¥  + 13 + 18 + 12 + 16 + 12 + 36
=30 N=30 =30 N=30 N=30 N=30 N=30
Body Weight Change (sd 35 to 42) ()@
# B3I 381 37 4 39 1 a7 1 330 24 1 oo
+ 16¥  + 12 + 11 + 19 + 12 + 12 + 37
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 42 to 49} (g)3
290 $1t 291 270 299 280 270 202
+ 15688 + 13 + 14 + 21 + 16 + 15 + 14
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 49 to 56) ()@
18 5 11 187 181 229* 228" 196 14 7
+ 116§§ + 13 + 10 + 13 + 13 + 11 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 56 to 63} (g)2
# 24 2919 235 223 24 2 237 217 18 1 unn
+ OO¥¥¥ + 19 + 13 + 10 + 09 + 12 + 09
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 63 to 70} (g)2
# 119990 116 12 4 91 76 94 3 1 oam
+ 15W¥  + 23 + 10 + 35 + 40 + 16 + 22
N=30 N=30 N=30 N=30 =30 N=30 N=30

{continued)

1454

{) BLWNIOA "000-9E0L-059



Table 34 Summary and Statistical Analysts of the F 4 Male Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 5 of 5)
Bisphenal A {ppm in the feed)
0.000 0015 0 300 4 500 . 75000 750 000 7500 000
Body Weight Change (sd 0 to 70) ()@
3976 11t 403 1 29514 4106 3955 B50* 297 9+
+ 97668 + 70 + 59 + 91 + 7.3 + 67 + 67
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 70 to 77} (@)@
71 47 91 99 g9 94 g6
+ 19 + 21 + 13 + 186 + 18 + 15 + 16
N=30 N=30 N= 30 N=29b N=30 N=30 N=30
Body Weight Change (sd 77 to 84) ()@
# 18 1 198 17.7 182 204 170 125
+ 16% + 25 + 14 + 15 + 23 + 11 + 19
N=30 N=30 N=30 N=29b N=30 N=30 N=30

28Reported as the mean + S EM, sd=study day with study day 0 being the first day of the prebreed period

bpecrease in N is due to male 1315 being euthanized monbund on study day 72

#Bartlett's test for homogeneity of vanances was signtficant {(p<0 001) or could not be done because there was zero variance in one or more
roups, therefore nonparametric statistical procedures were employed

tgtp«) 001, ANOVA Test

§§§p<0 001, Test for Linear Trend

1"p<0 05, Dunnett's Test
*k
p<0 01, Dunnett's Test

*

***5<0 001, Dunnett's Test.
T1p<0 001, Kruskal-Wallis Test
¥p<0 05, Jonckheere's Test
¥<0 001, Jonckheere's Test
. ¥n<0 05, Mann-Whitney U Test
’ “E<0 01, Mann-Whitney U Tesl,
rRnG <0 001; Mann-Whitney U Test
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Table 37 Summary and Statistical Analysis of the £ Female Body Weights and Weight Changes During the Prebreed and Mating Peniods
(page 1 of 5}

Bisphenol A (ppm in the feed) —

0000 0015 0 300 4 500 75 000 750 000 7500,000
No Females on Study 30 30 30 30 30 30 204
Body Weight (sd 0) {g)
87434t 890 878 88 1 856 86 2 620 ***
+ 43688 + 50 + 48 + 46 + 39 + 44 + 36
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 7) (g)?
1300 ¢t 1322 128 3 1293 127 4 125 2 966 ***
+ 48§8§ + 50 + 50 + 44 + 37 + 43 + 38
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight {sd 14) (g)P
165633t 1701 1616 164 9 163 4 159 1 128.8 ***
+ 40888 + 44 + 44 + 41 + 35 + 37 + 32
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 21) {g)P
192644+ 1983 190 3 1923 1913 184 6 1521 **
+ 425888 + 42 + 46 + 37 + 34 + 18 + 29
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 28) (g)P
214633t 2207 2108 214.8 2139 205 4 167 8 ***
+ 45888 + 44 + 44 + 43 + 37 + 38 + 30
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Werght (sd 35) (g)b
2347 13F 2421 230.4 2353 2333 2219 180 5 *+*
+ 48888 * 46 + 42 + 44 + 36 + 37 + 31
N=30 N=30 N=30 N=30 N=30 N=30 N=29
{continued)
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Table 37 Summary and Statistical Analysis of the F4 Female Body Weights and Weight Changes During the Prebreed and Mating Periods
{page 2 of §)

—— pa—
Pt —————

Blsph;r-u-c; A {pom in the feed)

0000 0015 0300 4500 75 000 750 000 7500 000
Body Weight (sd 42) (g)P
24894t 2586 2442 2507 2516 2351 1916 **
+ 506886 =+ 45 + 43 + 44 + 41 + 41 + 31
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 48) {g)®
258744 2715 256 0 262 9 2631 248 0 199 9
+ 52888 + 43 + 47 + 45 + 46 + 44 + 30
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 56) (g)P
274044t 2835 2703 276 7 276 0 259 2 207 0
+ 52688§ + 45 + 45 + 54 + 50 + 47 + 32
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 63) (g)?
286044t 2991 286 4 2937 290 8 2711 2130 ***
+ 55888 + 51 + 52 + 62 + 57 + 56 + 39
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 70) {g)P
200634 3046 2873 2943 2900 2780 216 8 ***
+ 56668 + 51 + 46 + 58 + 54 + 54 + 35
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight (sd 77) (g)b.C
284 6 3102 3713 288 1 3104 256 0 2119
+ 78 + 77 + + + 82 + +
N=3 N=2 N=1 N=1 N=2 N=1 N=1
(continued)
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Table 37 Summary and Statishcal Analysis of the F 4 Female Body Weights and Weight Changes During the Prebreed and Mating Penods

(page 3 of 5
= Bisphenol A (ppm in the feed) - _
0000 0015 0 300 4 500 75 000 750 000 7500 000
Body Weight (sd 84) ()€
3257 33586 3043 3209 2711 2280
+ 92 + 33 * + + + +
N=2 N=2 N=1 N=0 N=1 N=1 N=1
Body Weight Change (sd 0 to 7) (g)P
426 11t 432 405 412 418 380" 34 7 ***
+ 138§ + 09 + 00 + 10 + 08 + 09 + 07
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change {sd 7 to 14) (g)P
‘ 357 379 333 356 360 340 321
+ 18§ + 12 + 14 + 14 + 13 + 13 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 14 to 21) (g)b
270% 282 287 27 4 279 255 233
+ 148§ + 11 + 14 + 15 + 11 + 10 + 1.2
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 21 to 28) (g)P
2203t 224 205 226 226 208 15 7w
+ 13688 + 11 + 1.2 + 12 + 1C + 11 + 09
N=30 N=30 ° N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 28 to 35) (g)P
20111t 214 196 205 194 16.5 12 6 ***
+ 138§§§ + 12 + 14 + 12 + 12 + 11 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=29
{continued)

I} SWnioA '000-9E04-059

6vZ



Table 37 Summary and Statistcal Analysts of the F4 Female Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 4 of 5)
Bisphenol A (ppm in the feed) T
0 000 0015 0 300 4 500 75 000 760 000 7500 000
Body Werght Change (sd 35 to 42) (g)P
14 2 t1t 165 138 15 4 183+ 131 111
+ 12688 + 10 + 10 + 11 + 13 + 08 + 08
N=30 =30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 42 to 49) (g)P
g8 12.9 118 12 2 1158 129 83
+ 128§ + 14 + 15 + 12 + 12 + 09 + 09
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 49 to 56) (g)P
153% 120 143 138 128 12 7%
+ 2188 + 189 + 17 + 20 + 186 + 17 + 12
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 56 to 63) {g)P
13041t 156 16 0 169 14 8 120 60"
+ 16688 + 17 + 20 + 18 + 17 + 19 + 21
. N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 63 to 70) (g)°
37 55 0.9 06 07 69 37
+ 20 + 24 + 25 + 30 + 21 + 22 + 20
N=30 N=30 N=30 N=30 N=30 N=30 N=29
Body Weight Change (sd 0 to 70) (g)P
2032t 2156 199.4 206 2 204 4 1918 154 8 ***
+ 55§86 + 52 + 55 + 65 + 59 + 50 + 48
N=30 N=30 N=30 N=30 N=30 N=30 N=29

{continued)
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Table 37 Summary and Statistical Analysis of the F1 Female Body Weights and Weight Changes During the Prebreed and Mating Periads

{page 5of 5)
Bisphenol A {ppm in the feed) T
0.000 0015 0 300 4 500 75000 750.000 7500 000
Body Weight Change (sd 70 to 77) (g)P-C
98 65 147 286 205 189 130
+ 36 17 hul + + 44 + *
N=3 N=2 N=1 N=1 N=2 N=1 N=1
Body Weight Change (sd 77 to 84) (g)b.C
340 254 230 188 151 16 2
+ 146 + 44 + + + * +
N=2 N=2 N=1 N=0 N=1 N=1 N=1

aAnimal 1214 was a male, not a female, as determined by histological examination of the reproductive tissues Therefore, no data 1s included for
this ammal

bReporteo:i asthe mean + S EM, sd=study day with study day 0 being the first day of the prebreed period

Cincludes all females that were not found sperm and/or plug positive  Statistical analyses were not performed on these endpoints since not all
females were represented

$p<0 05, ANOVA Test
$3p<0 001, ANOVA Test

§p<0 05, Test for Linear Trend

§g <0 01, Test for Linear Trend

§§ p<0Q 001, Test for Linear Trend

E<0 05, Dunnett's Test
*
E<0 01, Dunnett's Test
*k
p<0 001, Dunnett's Test
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Table 41 Summary and Statistical Analysis of the F4 Female Body Weights and Weight Changes Durning Gestation (page 1 0of 2)

i

Bisphenol A (ppm in the feed)

0000 0015 0 300 4 500 75000 750 000 7500 000
No Sperm Positive Pregnant
Females 26 28 29 27 27 26 27
Body Weight {gd 0) (g)@
2857 $1t 2990 2821 2889 2847 2691 215 4 *~
+ 57888 + 52 + 40 + 59 + §2 + 58 + 33
N=26 N=28 N=29 N=27 N=27 N=26 N=27
Body Weight (gd 7) (g)3
3155 11 327 9 3121 319§ 3124 2948* 2319
+ 616§§ + 48 + 42 + 61 + 50 + 58 + 43
N=26 N=28 N=29 N=27 N=27 N=26 N=27
Body Weight (gd 14) (g)® .
346 6 11t 3606 3417 347 4 3423 3215~ 255.8 **
+ B7§88 + 54 + 43 + 61 + 55 + 64 + 43
N=26 N=28 N=29 N=27 N=27 N=286 N=27
Body Weight (gd 20) ()@ !
417 9 11t 4338 4150 4151 4127 3956 312.5
+ 81888 =+ 6.8 + 52 + 58 + 62 + 73 + 58
N=26 N=27b N=29 N=27 N=27 N=26 N=26C
Body Weight Change {gd 0 to 7} (g)@
208 1t 289 300 306 277 258 16 5+
+ 15688 + 19 + 16 + 19 + 12 + 21 + 26
N=26 N=28 N=29 N=27 N=27 N=26 N=27
{contmnued)

082

1} WNIOA ‘000-9£02-058



Table 41 Summary and Statistical Analysis of the F4 Female Body Weights and Weight Changes During Gestation  (page 2 of 2)
- Bisphenol A (ppm In the feed)
0000 0015 0 300 4500 75000 750 000 7500 000
Body Weight Change {gd 7 to 14) (g)3
# 3129 327 206 279 299 267nm 239 op
+ 1498+ 10 + 14 + 11 + 13 + 14 + 27
N=26 N=28 N=29 N=27 N=27 N=26 N=27
Body Weight Change (gd 14 to 20} (g)@
# 712997 74 1 733 67 7 70 4 741 56 0 opn
+ 25X+ 21 + 22 + 45 £ 18 + 21 + 24
N=26 N=27P N=29 N=27 N=27 N=26 N=26¢
Body Wewght Change (gd 0 to 20) (g)@
132211t 1358 1329 126 2 1280 126 5 g7 6 **~
+ 38888 + 37 + 386 + 47 + 27 + 30 + 38
N=26 N=27b N=29 N=27 N=27 N=26 N=26C

AReported as the mean + S EM, gd=gestational day

Decrease i N 1s due to female 1256 being in the process of delivering at the ime of weighing on gestatonal day 20 and therefore the body
weight was not taken

CDecrease in N Is due to female 1204 being euthanized monbund on gestational day 15 (study day 87)
#Bartlett's test for homogeneity of vanances was significant {(p<0 001) or could not be done because there was zero vartiance in one or more

roups, therefore nonparametric statistical procedures were employed

$3$p<0 001, ANOVA Test

§5%

p<0 001, Test for Linear Trend

:p<0 05, Dunnett's Test

L3
1

LAt
ﬂp<
oon

15%0 001, Dunnett's Test

n<0 001, Kryskal-Wallis Test
p<0 001, Jonckheere's Test

0 05, Mann-Whitney U Test
p<0 001, Mann-Whitney U Test
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Table 44 Summary and Statistical Analysis of the F4 Female Body Weights and Weight Changes Duning Lactation  (page 1 of 2)

————

.

———m

Bisphenol A (ppm i the feed)

0 000 0015 0.300 4500 75 000 750000  7500.000
No Females with Litters on
Postnatal Day 0 278 30 30 26b 27 26 27¢
Body Weight {(pnd 0} ()
32674kt 3374 3213 3204 3236 298.3 ** 2433 "
+ 54565 + 46 + 54 + 54 + 58 + 58 + 41
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Body Weight (pnd 4) ()¢
36344t 3522 3289 3311 3310 3108 245 g ***
+ 5868§ + 43 + 47 + 45 + 556 + 59 + 39
N=27 N=30 N=30 N=26 N=27 N=26 N=26¢
Body Weight {pnd 7) (g)d
3448442 3500 3387 3422 3431 3229+ 2622 ***
+ 56888 + 44 + 46 + 42 + 51 + 62 + 44
N=27 N=30 N=30 N=28 N=27 N=26 N=26
Body Weight (pnd 14) (g)d
357731¢ 3628 3517 3485 3484 3316 276 7 ***
+ 50888 + 486 + 47 + 49 + 47 + 61 + 45
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Body Weight {pnd 21) (g}d
3417331 3490 3370 3372 3370 44 287 6 **
+ 60§88 =+ 490 * 42 + 48 + 48 + 53 + 48
N=27 N=30 N=30 N=28 N=27 N=26 N=26
{continued}
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Table 44 Summary and Statistical Analysis of the F4 Female Body Weights and Weight Changes During Lactation

Bisphenacl A (ppm in the feed)

0 000

0 300

Body Weight Change (pnd 0 to 4) {g)d

Body Weight Change (pnd 4 to 7) (a)8

85%%
+ 17888
N=27
Body Weight Change (pnd 7 to 14) (g)d

129
+ 22

N=27
Body Weight Change (pnd 14 to 21) (g)d

-16 0 t1%

+ 41858
N=27

Body Weight Change (pnd 0 to 21) (g)d

151431

+ 38888
N=27

1
*
N=3

8
1

Ccw

(page 2 of 2)
750 000 7500 Q00
125 18
+ 24 + 22
N=26 N=26€
12 1 16 3 **
+ 17 + 19
N=26 N=26
87 145
+ 39 + 24
N=26 N=26
73 10 9 *
+ 36 + 27
N=26 N=26
261 43 4 **
+ 32 + 31
N=26 N=26

§ p<0D 01, Test for Linear Trend
p<{ 05, Dunnett's Test

aFemale 1238 was pregnant but died dunng delivery

bFemale 1292 was pregnant but did not deliver a litter (had implant sites only)

CFemale 1204 was pregnant but was euthanized moribund on gestational day 15 (study day 87)

dReported as the mean + S EM, pnd=postnatal day

€Decrease n N 1g due to the entire litter of female 1170 bein

<0 05, ANOVA Test ggm 01, ANOVA Test
*

3 p<0.001, Test for Linear Trend
p<0 0t; Dunnett’s Test

Kk
p<0 001, Dunnett's Test

g dead or eutharized moribund on or before postnatal day 3
+$p<0 001, ANOVA Test

{1 SWINIOA '000-9€04-059
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Table 47 Summary and Statistical Analysis of the F4 Reproductive and Lactational Indexes for the Fy Litters  (page 1 of 5)

Bisphenol A (ppm in the feed)

0 000 0015 0300 4 500 75000 750.000 7500 000
No Anmmals on Study
Males 30 Kt} 30 30 30 30 kIt
Females 30 30 a0 30 ko] 30 292
No Females Paired
30 30 30 30 30 30 29
No of Females that Mated
30 30 30 30 29 29 28
Mating Index (no females that mated/no females paired)
100 0 1000 1000 1000 96 7 967 1000
No of Pregnant Females
28 ag 30 27 27 26 28
Fertilty Index {(no pregnant females/no females that mated)
933 1000 100.0 900 93.1 B9 7 96 6
No of Females with Live Litters (pnd 0)
28 30 30 26b 27 26 27¢
Gestational index (no females with live Wtters/no females pregnant)
100.0 1000 1000 96 3 1000 1000 1000
{continued)
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Table 47. Summary and Statistical Analysis of the Fq Reproductive and Lactational Indexes for the F5 Litters

(page 2 of 5)

S —

Bisphenoi A {ppm in the feed)

¢ 000 0015 0300 4 500 75000 750 000 7500.000
No Males Paired
30 30 30 294 30 30 298
No Males that Mated
30 30 30 29 29 29 29
Mating Index {(no males that mated/no males paired)
1000 1000 1000 100.0 967 96 7 1000
No Males Sinng Litters
28 30 30 27 27 26 28
Fertility index (no males siring litters/no  rmales that mated)
933 1000 1000 931 831 897 96 6
Pregnancy Index (no pregnant females/no. males that mated)
933 100{0 1000 93 1 8931 897 966
Days until Sperm Positive (days)f9
# 30 32 27 31 3 28 27
+ 04 +03 + 02 + 04 + 04 +03 + 02
N=28 N=28 N=29 N=30 N=29 N=29 N=28
Gestational Length (days)i:n
218 2290 219 220 219 220 218
+ 0.1 + 01 + 01 + 01 + 01 + 01 + 01
N=26 N=28 N=29 N=26 N=27 N=26 N=26

(continued)
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Table 47 Summary and Statistical Analysis of the 1 Reproductive and Lactational Indexes for the F5 Litters  (page 3 of 5)

Bisphenol A (ppm in the feed)

0 000 0018 0300 4 500 75000 750.000 7500 000
No of Live Litters
Postnatal Day 0 28/ 30 30 26 27 26 27,
Postnatal Day 4 27 30 30 26 27 26 26!
Postnatal Day 7 27 3b 30 26 27 26 26
Postnatal Day 14 27 30 30 26 27 26 26
Postnatal Day 21 27 30 30 26 27 26 26
No Implantation Sites per Litterf
# 1586997 16.33 1513 14.85 15 33 16 00 11 93 omn
+044 ¥¥E  + 046 +064 +079 +0.39 +038 +0.43
N=28 N=30 N=30 N=27 N=27 N=26 N=28
Percent Posttmplantation Loss per Litterf
935 911 7 59 6 44 7 04 7.37 11.08
+183 +151 +197 +170 +144 +198 +2 21
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Number of Live Pups on Postnatal Day of
146 13 149 143 147 14 3 14 9 108 **
+ 0688 +04 +07 +07 + 04 + 05 + 05
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Number of Dead Pups on Postnatal Day of
# g3 02 0.2 00 g2 01 0.3
+ 01 + 01 + 01 + 00 + 01 + 01 +02
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Total Number of Pups on Postnatal Day of
14 9 $1t 151 145 14.7 14.5 150 1.1
+ 06888 + 05 + 07 + 07 + 05 + 05 + 05
N=27 N=30 N=30 N=26 N=27 N=26 N=27
(continued)
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Table 47 Summary and Statistical Analysis of the 1 Reproductive and Lactational Indexes for the F, Litters  {page 4 of 5)

e, — ——

m—
e —

Bisphenol A (ppm In the feed)

0 000 0015 0 300 4 500 75 000 750 000 7500 000
Stillburth Index {no dead on pnd Oftotat no on pnd 0)f
# 17 10 19 00 14 08 29
+ 08 + 05 +08 + 00 + 08 + 04 +17
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Live Birth Index (no live on prd Oftotal no on pnd o)f
# 98.3 99 0 a8 1 1000 86 90 2 87 1
+08 +05 +08 +00 + 06 +04 +17
N=27 N=30 N=30 N=26 N=27 N=26 N=27
4 Day Survival Index (no surviving 4 days/no live on pnd 0)f
# 98 6 992 956 g8 6 98 9 996 939
+ 05 * 04 + 14 + 06 + 05 + 03 + 37
N=27 N=30 N=30 N=26 N=27 N=26 N=27
7 Day Survival index (no surviving 7 days/no hve on pnd 4)f
# 99 3 1000 100.0 1000 9849 1000 93 6
+ 05 + 00 + 00 + 00 + 06 +00 +04
N=27 N=30 N=30 N=26 N=27 N=26 N=26
14 Day Survival Index (no surviving 14 days/no hve on pnd 7)f
# 100 0 997 9g 7 100 0 98 8 1000 995
+ 00 + 03 + 03 + 0.0 + 12 + 00 + 05
N=27 N=30 N=30 N=26 N=27 N=26 N=26
21 Day Survival Index (no surviving 21 days/no live on pnd 14)i
# 1000 1000 1000 996 1000 1000 100 0
+ 00 + 00 + 00 + 04 + 00 +00 + 00
N=27 N=3Q N=30 N=26 N=27 N=26 N=26
(continued)
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Table 47 Summary and Stahistical Analysis of the F{ Reproductive and Lactational Indexes for the Fo Litters  (page & of 5)

—— —

Bispheno! A {ppm in the feed)

0000 0015 0.300 4 500 75000 750.000 7500.000
Lactational Index {no surviving 21 days/no live on pnd 4)f
# 99 3 99.7 a3 7 99 6 a7.8 1000 ag 1
+05 +03 + 0.3 + 04 + 15 + 00 + 07
N=27 N=30 N=30 N=26 N=27 N=26 N=26

aammal 1214 was a male, not a female, as determined by histological examination of the reproductive bissues Therefore, no data 1s included for
this animal

Bremale 1292 had implant sttes only

CFemale 1204 was euthanized morbund on gestational day 15 She was included as a female that mated and was pregnant and her number of
implant sites was also included, but she was not included for any other reproductive or lactational indexes since she did nol have the opportunity
to delwver

dMale 1315 was euthanized morbund on study day 72

2Male 1379 was not mated because there were only 29 females available

fReported as the mean + S EM, pnd=postnatal day All indexes are the average percent per litter

9Days until sperm positive could only be calculated for those females for which sperm were detected i the vaginal smear

hGestational length could not be calcutated for fernales that were pregnant, but for which sperm were never detected in the vaginal smear.

IFemale 1238 died during dehvery She delivered 3 live pups and 1 dead pup and had 11 retained full term dead fetuses in utero  She was
included as a pregnant female with a kive litter and her number of implant sites was also included, but she was not included for any other
reproductive or lactational indexes

IThe entire Iitter for femate 1170 was dead, rmissing and presumed dead or euthanized mornbund on or before postnatal day 3

#Bartletl's lest for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance in one or more

“ﬁOUps’ therefore nonparametric statistical procedures were employed

p<0 001, Kruskal-Wallis Test

¥¥¥p<( (01, Jonckheere's Test

BESL <0 001, Mann-Whitney U Test

$$¥p<0 001, ANOVA Test
§§p<0 001; Test for Linear Trend

"*p<0 001, Dunnett's Test
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Table 48 Summary and Statistical Analysis of the Fp Litter Size, F» Pup Anogenital Distance, F2 Pup Body Weights, Percent Fy Males and Fo
Male Nipple Evaluations Duning Laclation (page 1 of 7)

Bisphenol A {(ppm n the feed)

0 00 0015 0300 4500 75 000 750 000 7500 000
No of Live Litters
Postnatal Day O 2ga 30 30 26 27 25 27
Postnatal Day 4 27 30 30 26 27 26 26b
Postnatal Day 7 27 30 30 26 27 26 26
Postnatal Day 14 27 30 30 26 27 286 26
Postnatal Day 21 27 30 30 26 27 26 26
Average Number of Pups per Litter (pnd 0)€
146 1t 149 14 3 147 14 3 149 10 8 *~
+ 06§88 + 04 + 07 + 07 + 04 + 05 + 05
N=27 * N=30 N=30 N=26 N=27 N=26 N=27
Average Number of Pups per Litter {(pnd 4)¢
14 4 1% 148 136 14 5 141 14 8 10.3 ™
+ 05§88 + 04 + 06 +07 + 04 +05 +07
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Average Number of Pups per Litter (pnd 7)€
# 981 99 95 96 99 1008 g2
+ 02 + 01 + 03 +02 + 01 + 00 +03
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Number of Pups per Litter (pnd 14)¢
# 98 99 95 96 98 100 91
+ 02 + 01 +03 +02 +02 + 00 + 0.4
N=27 N=30 N=30 N=26 N=27 N=26 N=28
Average Number of Pups per Litter (pnd 21)C
# 98 99 95 96 a8 100 91
+ 02 + 01 +03 +02 +02 + 00 + 04
N=27 N=30 N=30 N=26 N=27 N=26 N=286

(continued)
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Table 48 Summary and Statistical Analysis of the Fo Litter Size, F) Pup Anogenttal Distance, Fo Pup Body Weights, Percent Fo Males and Fp
Male Nipple Evaluations During Lactation (page 2 of 7)

P

T ————
)

Bisphenol A (ppm in the feed)

0000 0015 0 300 4 500 75000 750 000 7500 000
Average Male Anogenttal Distance (mm) per Litter (pnd 0)¢
# 198 200 198 197 195 198 200
+001 +002 +002 +0.01 +001 +002 +001
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Average Adjusted Male Ancgenital Distance (mmj} per Litter (pnd O)CI
196 199 198 197 195 1.96 200
+002 +002 +002 +002 +002 +002 +002
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Average Female Anogenutal Distance (mm) per Litter (pnd 0)€
0951t go9s* 098* oo9s* 097 0.99 096
+001 +001 +0 01 +001 +0 M + 001 +0.01
N=27 N=30 N=30 N=26 N=27 N=26 N=26€
Average Adjusted Female Anogenital Distance (mm) per Litter {pnd 0)d
095 656 088¢ 098 gg 098¢ 097 099 9o 0.96
00 +001 +001 +001 +001 + 001 +0.01
N=27 N=30 N=30 N=26 N=27 N=26 N=26€
{continued)
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Table 48 Summary and Statistical Analysis of the F5 Litter Size, F5 Pup Anogenital Distance, Fo Pup Body Weights, Percent F2 Males and Fo
Male Nipple Evaluations During Lactation {page 3 of 7)

Bisphenol A (ppm in the feed)

0 000 0015 0 300 4500 75 000 750000 7500 000
Average Pup Body Weight (g) per Litter (pnd 0)¢
612 6.29 612 6.29 621 620 622
+ 011 +008 +015 +008 +012 +009 +010
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Average Male Body Weight (g) per Litter (pnd 0)¢
628 651 528 845 6 40 642 638
+011 +011 +016 +008 +012 +010 +010
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Average Female Body Weight (g} per Litter {pnd 0)©
597 610 594 613 6 01 500 599
+011 +009 +015 +008 +012 +008 +0.10
N=27 N=30 N=30 N=25 N=27 N=26 N=262
Average Pup Body Weight (g) per Litter {pnd 4)¢
10 09 10 29 10 17 1000 979 997 950
+025§ +025 +0.34 +020 +026 +027 +018
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Male Body Weight (g) per Litter (pnd 4)¢
: 10 35 10 59 10 39 10.11 1005 1022 962
+026§ +027 +035 +022 +0.25 +028 +020
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Female Body Weight (g) per Litter {pnd 4)¢
983 10 05 997 9.80 8 51 972 9 34
+025 +0.24 +0.33 +0.21 +0.26 +027 +0.18
N=27 N=30 N=30 N=26 N=27 N=26 N=25¢
(continued)
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Table 48 Summary and Stabsticat Analysts of the F3 Litter Size, F» Pup Anogenital Distance, Fo Pup Body Weights, Percent F» Males and Fp
Male Nipple Evaluations During Lactation (page 4 of 7)

prre————
——a

Bisphena! A (ppm in the feed)

0 000 0.015 0.300 4 500 75000 750 000 7500.000
Average Pup Body Weight (g) per Litter (pnd 7)€
16 00 $1t 16 37 16 10 15 59 1517 15 66 13 58 ***
+0358§8 +028 +045 +027 +037 +039 +0.30
N=z27 N=30 N=30 N=26 N=27 N=26 N=28
Average Male Body Weight (g) per Litter {pnd 7)¢
16 40 11t 16 80 16 34 1573 1555 16 02 1370 ***
+03588§ +030 +044 +030 + 036 +042 +031
N=27 N=30 N=30 N=26 N=27 . N=26 N=26
Average Female Body Weight (g} per Litter (pnd 7)¢
15 62 $1% 16 M 1583 15 46 1478 15 32 13 47 **
+0368§8§ +029 +046 +0.29 +039 +038 +0 31
N=27 N=30 N=30 N=26 N=27 N=26 N=25€
Average Pup Body Weight (g) per Litter (pnd 14)¢
3260 1t 3320 3307 3182 3143 3145 26.13
+0468§88 +042 +073 +0.47 +058 +0865 +0.64
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Male Body Weight (g) per Litter (pnd 14)¢
3322311 33N 3345 32.03 3185 32 00 26 49
+046§8§ +043 +073 + 049 + 061 + 067 +066
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Female Body Weight (g) per Litter (pnd 14)©
3197 3¢ 3260 32 61 3164 3084 3098 25.83 ™~
+04788§ +044 +0.73 +050 + 060 +067 +064
N=27 N=30 N=30 N=26 N=27 N=26 N=25€
{continued)
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Table 48 Summary and Statistical Analysis of the £ Litter Size, F5 Pup Anogenital Distance, Fo Pup Body Weights, Percent F» Males and Fp

Male Nipple Evaluations During Lactation

{page 5 of 7)

Bisphenal A (ppm in the feed)

0000 0015 0 300 4 500 75 000 750 000 7500.000
Average Pup Body Weight (g) per Litter (pnd 21)¢
# 48489 4745 47 98 46 31 m 45 05 on 46 33n 38 B2 oan
+067 ¥ +063 +130 +069 +077 +089 +098
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Male Body Weight (g) per Litter {pnd 21)€
4972 11t 4870 A8 67 46 59 4598* 47 48 39 81+
+0698§§ +070 +128 +073 +0 86 +092 +1086
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Average Femnale Body Weight {g) per Litter {pnd 21)C
# 47 09 111 46 37 47 13 46 01 44 03 nn 45 31 37 81 unn
+0B64¥¥¥  +067 +132 +075 +074 +0.91 +0 91
N=27 N=30 N=30 N=26 N=27 N=26 N=25€
Percent Male Pups per Litter (pnd §)¢
518 47 9 535 49.3 49 1 48 2 58 5
+28B8% +22 +31 +26 +27 +32 +33
N=27 N=30 N=30 N=26 N=27 N=26 N=27
Percent Male Pups per Litter (pnd 4)C
513 477 539 495 49 4 48 4 58 7
+298§ +22 +31 +27 +29 +32 +37
N=27 N=30 N=30 N=28 N=27 N=26 N=26
Percent Male Pups per Litter (pnd 7)€
# 506% 48.3 534 51.1 49.0 48 1 56.9m
+17 +11 +21 +18 +14 +18 +34
N=27 N=30 N=30 N=26 N=27 N=26 N=26
{continued)
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Table 48 Summary and Statistical Analysis of the F5 Litter Size, Fo Pup Anogenital Distance, F; Pup Body Weights, Percent F, Males and Fo
Maie Nipple Evaluations During Lactation (page 6 of 7}

itamrrierem ———

rrry——— e

Bisphenol A {ppmn th_e_f_eed)

0000 0015 0 300 4 500 75 000 750 000 7500 000
Percent Male Pups per Litter (pnd 14)C
# 5061 48 2 536 507 490 48 1 566
+1.7 +11 +21 +19 +14 +18 +34
N=27 N=30 N=30 N=26 N=27 N=26 N=26
Percent Male Pups per Litter (pnd 21)°
# 5061 432 536 509 490 481 566
+17 +11 +21 +19 +14 +18 +34
N=27 N=30 N=30 N=26 N=27 N=26 N=26
No of Nipples per Animaif
{00 000 000 000 001 000 000
+0 00 +000 +000 +000 +001 +000 +0 00
N=133 N=143 N=152 N=129 N=130 N=125 N=134
Percent with One or More Nipples
000 000 000 000 077 000 000
No of Areclae per Animalf
005 006 009 004 002 0.05 005
+003 +003 +006 +003 +001 +0.03 + 003
N=133 N=143 N=152 N=128 N=130 N=125 N=134
Percent with One or More Areolae
226 210 395 157 154 240 226
(continued)
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Table 48 Summary and Statistical Analysis of the Fo Litter Size, F Pup Anogenital Distance, F» Pup Body Weights, Percent F Males and Fy
Male Nipple Evaluations During Lactation (page 7 of 7)

vt ——

AFemale 1238 died during delivery She delivered 3 hve pups and 1 dead pup and had 11 retained full term dead fetuses in utero

The entire hiter for female 1170 was dead, missing and presumed dead or euthanized moribund on or before postnatal day 3
CReported as the mean + S E M, pnd=postnatal day

dReported as the adjusted mean (body weigh! as covariate) + S E M, pnd=postnatal day
€Decrease m N is due to one female having a litter of all male pups
fReported as the mean + S.EM (adjusted for intralitter correlations)
#@artlett's test for homogeneny of vanances was significant (p<0 001) or could not be done because there was zero vanance in one or more

groups therefore nonparametric statstical procedures were employed
<0 01, ANOVA Test

tttp<o 001, ANOVA Test
§g<0 05, Test for Linear Trend
<0 01, Test for Linear Trend
§§Ep<0 001, Test for Linear Trend
E<0 05, Dunnett's Test
p<0 01, Dunnett's Test
p<0 001, Dunnett's Test
<0 05, Kruskal Wallis Test
'“ﬁ p<0 001, Kruskai-Wallis Test
¥¥¥p<0 001, Jonckheere’s Test
p<0 05, Mann-Whitney U Test
E<O 01, Mann-Whitney U Test
BESL 0 001, Mann-Whitney U Test
5‘55p<0 001, Analysis of Covariance with body weight on postnatal day 0 as covariate
®p<0 05, Dunnett's Test with body weight on postnatal day 0 as covaniate
$@p<0 01, Dunnett's Test with body weight on postnatal day 0 as covarate
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Table 51 Summary and Statistical Analysis of F, Pup Necropsy Weights on Postnatal Day 21

(page 1 of 5)

y—e.

i

Bisphenol A (pprmn in the feed)

I

0 0015 03 45 75 750 7500
MALES 79 86 85 74 77 74 70
Body Weight at Sacrifice (g)@
4916 I'TT 47 97 47 45 4571 00 46 17 00 47 €9 38 78 000
+ 077BRR  + 060 + 103 + 073 +079 + 096 + 102
N=79 N=86 N=85 N=74 N=77 N=74 N=70
Liver Weight (g)@
22047 1T 22172 21612 206970 2089590 2 2663 17423 600
+0 0671 BAB +0 0395 +0 0654 +0 0496 +0 0564 +0 0649 +0 0527
N=78b N=86 N=85 N=74 N=77. N=74 N=70
Thymus Wesght (g)@
Q2268 1T Q2177 0.2280 02127 02199 02050 00 0 1950 000
+0 0047 BBB +0 0055 +0 0070 +0 0050 +0 0069 +0.0053 +0 0059
N=79 N=86 N=85 N=74 N=77 N=73P N=68C
Spleen Weight {(g)?
0.2027 1T 02082 02004 01911 01892 0.1988 0 1388 000
+0 0048 BRR +0 0062 +0 0064 +0 0068 +0 0077 +0 0063 +0 0048
N=78C N=86 N=85 N=73C N=77 N=73b N=69C
Brain Weight (9)3
14540IT 14732 1 4603 14470 1 4465 14499 1.4081 ¢0
+00111 BRR +0 0104  +00150 400102 +0 0122 +0 0134 +0 0124
N=76D.C N=85C N=85 N=73¢ N=77 N=74 N=70
Paired Testes Weight {g)2
02257TTTC 02294 02230 02209 02133 0.2244 0 1881 00¢
+0 0043 848 +0 0053 +0 0084 +0 0050 +0 0058 +0 0061 +0 0054
N=79 N=86 N=85 N=74 N=77 N=74 N=70

{continued)
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Table 51 Summary and Statistical Analysis of Fy Pup Necropsy Weights on Postnatal Day 21

{page 2 of 5)

e ae— — e —

Bisphenal A {ppm in the feed)

0 0015 03 45 75 750 7500
Paired Epididymis Weight (g)23
00473 0 0482 0 0494 00486 0 0497 00518 00528
+0Q 0022 +0 0017 +0.0019 +0 0018 +0 0017 +0 0028 +0.0023
N=79 N=85C N=g4C N=74 N=77 N=73D N=69C
Semunal Vesicles with Coagulating Gland Weight ()@
00178 00201 00202 00187 00197 0 0231 0.0181
+D 0010 +0 0016 +0 0020 +0 0017 +0 0014 +0.0022 +0 0014
N=76C N=84C.d N=82¢.d N=74 N=77 N=72b.d N=69C.d
Relative Liver Weight (% of sacnfice weight)@
4 6555 46153 4 5375 4 5166 45101 4 7422 4 4870
+0.0874 +0 0498 +(0 0681 +0 0591 +0.0707 +0 0823 +0.0501
N=78b N=86 N=85 N=74 N=77 N=74 N=70
Relative Thymus Weight (% of sacrifice weight)2
04600TTT 04540 0 4757 04648 04779 043230 0 5014 000
+0 0083 BRR +0 0095 +0.0107 +0.0083 +0 0129 +00103 +0 0078
N=79 N=86 N=85 N=74 N=77 N=73D N=68C
Relative Spleen Weight (% of sacrifice weight)d
041231TT 04326 0 4205 04166 04070 04162 0 3578 000
+0 0067 BRR +0 0107 +0 0073 +0 0104 +0 0121 +0 0089 +0 0075
N=78C N=86 N=85 N=73C N=77 N=73bP N=69°
Relative Brain Weight (% of sacnfice weight)@
297731 309510 311080 31928 00 31649 00 30721 36929 600
+0 0406 BRRK +0 0345 +0 0483 +0.0513 +0 0452 +0 0576 +0 0785
N=76D.C N=85¢ N=85 N=73¢ N=77 N=74 N=70
{continued)
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Table 51 Summary and Statisticat Analysis of F3 Pup Necropsy Weights on Postnatal Day 21  (page 3 of §)
B Bisphenol A (ppm in the feed) =
0 0015 03 45 75 750 7500
Relative Paired Testes Weight (% of sacrifice weight)@
04596 TTT 04777 04701 04838 ¢ 0 4616 04702 0.5120 000
+0 D052 AAR +0 0077 +0 0087 +0 0095 +0 0056 +0 0074 +0 0054
N=79 N=86 N=85 N=74 N=77 N=74 N=70
Relative Pared Epididymis Weight (% of sacrifice weight)@
gogssrrr 01008 0 1050 0 1067 01081¢ 01089 ¢ 01388 00¢
+0 0040 RRR +0 0031 +0 0142 +0 0037 +0 0035 +0 0048 +0.0074
N=79 N=85¢ N=84C N=74 N=77 N=73b N=69C
Relative Seminal Vesicles with Coagulating Gland Weight (% of sacnfice werght)@
0 0359 0 0419 00426 00431 0 0431 00489 0.0479
+0 0020 +0 0032 +0 0040 +0 0037 +0.0031 +0.0046 +0.0042
N=76C N=g4c.d N=g82¢.d N=74 N=77 N=72b.d N=66C.d
FEMALES 77 90 79 72 80 77 59
Body Weight at Sacrifice (g)2
46 30 I'TT 46 14 45,56 45 34 43 86 ¢ 44.97 36 26 000
+ 066 RRR  + 068 + 077 + 074 + 0985 + 092 + 082
N=77 N=90 N=79 N=72 N=80 N=77 N=59
Liver Weight (g)8
22944 TTT. 22559 22353 22388 209980 22023 1.6973 000
+0 0470 BRB +0.0450 +0 0549 +0 0548 +0 0632 +0 0572 +0.0455
N=77 N=390 N=79 N=72 N=80 N=77 N=59
Thymus Weight (g)2
022211110 0.2210 02290 02277 02180 02112 01942 040
+0.0058 AR +0.0063 +0 0066 +0 0072 +0 0072 +0 0068 +0 0040
N=76D N=88€ N=78b N=72 N=80 N=75b N=59
{continued)
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Table 51 Summary and Statistical Analysis of Fo Pup Necropsy Weights on Postnatal Day 21 (page 4 of 5)
Bisphenol A (ppm in the feed)
0 0015 03 45 75 750 7500
Spleen Weight ()3
01983 rrr 02026 01958 02011 01832 ¢ 0 1864 0 1340 000
+0 0062 RRR +0 0064 +0 0068 +0 0059 +0 0062 +0 0080 +0 0043
N=75b.C N=80 N=78D N=71C N=80 N=75D N=58C
Brain Weight (g)}3
13850 ITT 14174 14034 14124 13856 1.4241 ¢ 1346100
+0 0101 BRR +0 0110 +0.0111 +0 0101 +0.0122 +0 0099 +0.0107
N=76C N=89¢ N=79 N=72 N=78% N=77 N=59
Paired Ovary Weight (g)3
oo312r 00332 00324 00337 00326 00316 00271 ¢
+0 0014 BRR +0 0014 +0 0016 +0 0015 +0 0015 +0 0017 +0 0012
N=78D N=89C N=78bP N=72 N=80C N=75b N=59
Uterus Weight (g)@
0 0955 0 0832 00812 0 0846 00770 0.0303 0 0667
0007988 +0.0067 +0 0068 +0 0061 +0 0053 +0.0074 +0 0073
N=7gb.C N=90 N=77b.C N=72 N=80 N=75b N=59
Relative Liver Weight (% of sacrifice weight)?
49491 T 4 8831 4 8787 49204 4 7766 4 8930 46769 o0
+0.0704 RR  +0 0501 +0.0492 +0 0650 +0 0683 +0 0654 40,0576 )
N=77 N=80 N=79 N=72 N=80 N=77 N=59
Relative Thymus Weight (% of sacrifice weight)2
04809 1T 04798 05023 05013 0 4981 0 4685 05394 000
+0 0095 BRE +0 0102 +0 0104 +0 0119 +0 0108 +0 0103 400123
N=76P N=8g® N=78b N=72 N=80 N=75b N=59
{continued}
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Table 51 Summary and Statistical Analysis of Fa Pup Necropsy Weights on Postnatal Day 21  (page 5 of §)

p—— s —
p—

Bisphenol A {ppm in the feed)

0 0015 03 45 75 750 7500
Relative Spleen Weight (% of sacrifice weight)2
04306 I''r 04369 04267 0 4415 04158 04112 0 3696 000
+0.0113 888 +0 0101 +0 0097 +0 0086 +0 0098 +0 0122 +0 0076
N=750.C  N=80 N=78D N=71¢ N=80 N=75D N=58¢
Relative Braih Weight (% of sacrifice weight)@
30394 rTr 30976 31273 3 1389 32186 ¢ 320020 3 7544 000
+0 0408 BBR +D.0405 +0 0574 +0 0416 +0 0553 +0 0536 +0 0732
N=76€ N=83C N=79 N=72 N=78C N=77 N=59
Relative Paired Ovary Weight (% of sacrifice weight)@
0.0674 0.0718 00709 00742 00741 0 0700 00748
+0.0028 +0 0027 +0 0030 +0 0028 +0 0027 +0.0029 +0.0029
N=76b N=89¢ N=78b N=72 N=80C N=75b N=59
Relative Uterus Weight (% of sacrifice weight)@
0.2068 01796 01762 0 1876 01748 01985 0.1830
+0 0169 +0 0141 +0 0136 +0 0141 +0 0114 +0 0142 +0 0188
N=76B.C N=90 N=77b.c N=72 N=80 N=75P N=59

dRreported as the mean + S E M (adjusted for intralitter correlations)

bpecrease in N s due to one or more weights being unrealistic and therefore they were excluded
Checrease 1n N 1s due to one or more weights being statistical outliers and therefore they were removed
dpecrease n N 1s due to one seminal vesicle weight inadvertently not being recorded

€pDecrease in N 1s due to twa thymus weights inadvertently not being recorded

FF:O 05, Overall analysis of correlated data

I'Tp<0 01, Qverall analysis of correlated data

I'TTp<0.001; Overall analysis of correlated data

““E<0 01, Test for Linear Trend on correlated data

BBBL<0 001, Test for Linear Trend on correlated data

®p<0 05, Parwise companson of correlated data.

0p<0 01, Pamwise comparison of correlated data

000p<0 001; Pairwise companison of correlated data
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Table 53 Summary and Statistical Analysis of the F4 Male Body Weights and Weight Changes during the Post-Mating Holding Period

{page 10f2)

——

Bisphenaot A (ppm n the feed)

0 060 0 300 4 500 75 000 750.000 7500 000
No Males on Study 30 30 30 30 30 30
Body Weight (sd 84) (g)@
519 5 3t 5193 5359 517 7 4858 * 386 1
+ 90 §6§ + 76 + 60 + 72 + 83 + 61
N=30 N=30 N=2gb N=30 N=30 N=30
Body Weight (sd 91) ()@
534 6 $11 5332 550 2 535 4 502.3 * 399 3 **
+ 9858§ + 82 + 70 + 75 + 88 + 8.7
N=30 N=30 N=28 N=30 N=30 N=30
Body Weight (sd 98) (g)@
542 1 11t 5417 562 7 547 O 5115* 404 4 ***
+ 93656 + 82 + 7.3 + T4 + 88 + 87
N=30 N=30 N=29 N=30 N=30 N=30
Body Weight (sd 105) {g)@
5542 11 5536 572 2 555 3 521.4* 409 7 ***
+ 956488 + 87 + 77 + 7.7 + 9.3 + 74
N=28% N=30 N=29 N=30 N=30D N=30
Body Weight Change (sd 84 to 91) (g)2
150 139 14 4 177 16 4 132
+ 16 + 12 + 11 + 14 + 14 + 17
N=30 N=30 N=29 N=3Q N=30 N=30
Body Weight Change (sd 91 to 98) (g)@
76¢% 85 12 5 16 93 51
+ 15§ + 14 * 15 + 22 + 18 + 10
N=30 N=30 N=29 N=30 N=30 N=30
{continued)
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Table 53 Summary and Statistical Analysis of the F4 Male Body Weights and Weight Changes during the Post-Mating Holding Period

{page 2 of 2)

Bisphenol A (ppm in the feed)

75

00 000

Body Weight Change (sd 98 to 105) (g)2

#

@Reported as the mean + SE M, sd=study day with study day 0 being the first day of the prebreed period
bpecrease in N 1s due to male 1315 being euthanized moribund on study day 72
CDecrease in N is due to male 1147 being found dead on study day 100

#Bartlett's test for homogeneity of vanances was significant (p<0 001) or could not be done because there was zero variance in one or mare

groups, therefore nonparametnic statistical procedures were employed

$p<0 05, ANOVA Test
$tp<0 001, ANOVA Test

§g<0 05, Test for Linear Trend

3 §p<0 001, Test for Linear Trend
p<0 05, Dunnett's Test

***p<0 001, Dunnett's Test

m’gco 01, Kruskal-Walls Test
¥¥¥5<0 001, Jonckheere's Test
Pp<0 05, Mann-Whitney U Test
RR8H<0 001, Mann-Whitney U Test
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Table 56 Summary and Statstical Analysis of the Fq Female Body Weights and Weight Changes During the Post-Mating Holding Period
{page 1 of 2)

|
|

Bisphenal A (ppm 1n the feed)

0 000 0015 0300 4500 75 000 750000 7500 000
No Females on Study ao 30 30 30 30 30 293
Body Weight (sd 84) (g)P
3257 3356 394 3 3209 2711 2280
+ 92 + 33 * + + + +
N=2 N=2 N=1 N=0 N=1 N=1 =1
Body Weight (sd 91) (g)P
397.0 3802 42989 3056 2751 2717
+ 68 + 44 ot s + + +
N=2 N=2 N=1 N=0 =1 N=1 =1
Body Weight (sd 98) (g)b
3123 344.0 3385 2955 2118
+ 45 + + + 274 + 170 + 132 + 120
N=2 N=0 N=0 N=4 N=3 N=4 N=2
Body Weight (sd 105) (g)P
3217 3463 3455 3018 2207
+ 38 + + + 278 + 143 + 145 + 49
N=2 N=0 N=0 N=4 N=3 N=4 N=2
Body Weight (sd 112) (g)P
3262 3539 350 1 307 8 2322
+ 113 + + + 306 + 149 + 143 + 119
N=2 N=0 N=0 N= N=3 N=4 N=2
{continued)
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Table 56 Summary and Statistical Analysts of the F4 Fernale Body Weights and Weight Changes During the Post-Mating Holding Period
{page 2 of 2)

v—
—

Bisphenaoi A {ppm in the feed)

0 000 0.015 0 300 4.500 75.000 750 000 7500 000
Body Weight Change (sd B4 to 1) (g)b
71.3 44 5 356 -153 40 437
* 27 + 12 i * + * +
N=2 N=2 N=1 N=0 N=1 N=1 N=1
Body Weight Change (sd 91 to 198) (g)?
22 80
x + * * hd * *
N=0 N=0 N=0 N=0 N=1 N=1 N=0
Body Weight Change {sd 98 to 105) (g)b
94 23 70 64 89
+ 06 + + + 36 + 28 + 36 + 71
N=2 N=0 N=0 N=4 N=3 N= N=2
Body Weight Change (sd 105 to 112) {g)P \
46 7.6 46 610 116
+ 75 + . + + 46 + 06 + 41 + 7.0
N=2 N=0 N=0 N= N=3 N=4 N=2

danimal 1214 was a male, not a female, as determined by histological examimation of the reproductive tissues  Therefore, no data s included for
this animal

bReported as the mean + 5 E.M, sd=study day with study day 0 betng the first day of the prebreed period Includes all females that were not
found sperm and/or plug positive or females that did not have live fitters or females whose entire litter died prior to postnatal day 21 Statistical
analyses were not performed on these endpeints since not all females were represented

0se
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Table 59 Summary and Statistical Analysis of the F4 Male Organ Weights and Relative Organ Werghts at Scheduled Sacrfice and Sperm

Evaluation

{page 1 of 6)

Bisphenol A {ppm in the feed)

0 0015 03 45 75 750 7500
No Males at Terminal Sacrifice 294 30 30 29b 30 30 30
Sacnfice Body Weight {g)©
566 00 ¥1f 565 11 566 04 580 15 566 56 53273 416 56 ***
+ 907868 + 940 + 879 + 930 + 813 + 980 + 764
N=28 N=30 N=30 N=29 N=30 N=30 N=30
Liver Weight (g)©
23 1694 $1t 235132 23 2891 24.3251 231147 210262~ 16 4053 ***
+0 4689 §§§ + 05221 +05177  +0.4968  +04863  +04752  +0 3849
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Paired Kidney Weight (g)©
45534 t4t 4 4466 4 4386 44312 4 5349 426286 3 7044 ***
+00931§§§ + 00604  +00816  +00752  +00635  +01081  +00638
N=29 N=29d N=30 N=29 N=30 N=30 N=30
Paired Adrenal Weight (g)¢
00671 0 0655 00643 Q0673 00643 0 0676 0 0591
+00021§§ +00026  +00027  +00019  +00020  +00027  +0.0021
N=29 N=30 N=29d N=29 N=30 N=30 N=30
Spleen Weight (g)¢
08807 3t 0.8569 0 8692 0.9036 08325 08338 0.6972 ***
+ 00231 §§§ +00240 +00192 + 00161 +0 0261 + 00185 +0 0144
N=29 N=30 N=30 N=29 N=30 N=30 N=29d
Brain Weight ()¢
21092 1+ 2 1261 21224 21331 2 1544 21191 1 9869 ***
+00246 68§ +00196  +00183 +00207 400192 +00170 +00178
N=29 N=30 N=30 N=29 N=30 N=30 N=30
(continued)
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Table 59 Summary and Statistical Analysis of the F4 Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm

Evaluation ({page 2 of &)

Bisphenol A (ppm tn the feed)

0 0015 03 45 75 750 7500
Pituitary Weight ()¢
00169ttt 00155* 00165 00164 00176 00154~ 0 0146 ***
+00003§§§ +00004  +00004  +00003  +0.0004  +00003  +00004
N=29 N=29¢ N=2g€ N=288 N=2g¢ N=30 N=29€
Paired Testes Weight {g)°
I7M70+E 35703 3 5580 35595 3.5685 3.5555 3.2350 ***
+ 00540 §8§ + 00660 + 0 0561 +009805 + 00530 +0.0618 + 0 0490
N=2gd N=30 N=30 N=29 N=30 N=30 N=30
Parred Eptdidymis Weight (g)©
14455+t% 13826 1 4157 14368 14121 1 3908 1.2990 ***
+002156§§ +00173  +00176  +00201  +00205  +00218  +0.0223
N=28d N=30 N=30 N=29 N=30 N=30 N=28d.f
Prostate Weight (g)©
07296 1t 0.6967 07186 0.7804 07899 0 7647 05815*
+003726§§ +00288  +00355 +00426  +00474  +0.0418  +0.0248
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Seminal Vesicles with Coagulating Glands Weight (g)©
21851 13+ 20951 2.1808 21954 22220 2.1322 1 823Q
+0.0651 §§§ + 00638 +0.0584 +0.0529 + 00517 + 00599 + 00684
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Preputial Gland Weight (g)©
02273 % 02199 01989 02365 02197 0.2145 01773+
+001196§§ +00152 +0.0080 +0.0140 + 00130 +0.0104 +0.0125
N=28d N=30 N=30 N=29 N=29f N=30 N=30
{continued)
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Table 59 Summary and Statisticat Analysis of the F4 Male Organ Weights and Relative Organ Weghts at Scheduled Sacnfice and Sperm

Evaluation {page 3 of 6)

Bisphenol A {ppm In the feed)

i) 0015 03 45 75 750 7500
Relative Liver Weight (% sacrifice weight)©
40951% 4 1546 41110 42099 4 0768 3 9465 39399
+00456§§ +00455 + 0 0605 +00926 +00535 + 00513 +00622
N=28 N=30 N=30 N=29 N=30 N=30 N=30
Relative Parred Kidney Weight {% sacrifice weight)©
# 08056 ] 07832 0 7854 076650 08016 0 8043 0 8919 ern
+00115¥¥%¥ +00121 +00107 +00129 + 00077 +00199 + 00116
N=29 N=2gd N=30 N=29 N=30 . N=30 N=30
Relative Parred Adrenal Weight (% sacrifice weight)C
00120%tf 00117 00115 00117 00114 C 0128 00143 *
+ 0 0004 §§§ + 0 0006 + 00005 + 00004 + 00004 +0 0005 + 0 0006
N=29 N=30 N=2gd N=29 N=30 N=30 N=30
Relative Spleen Weight (% sacnifice weight)©
# 01562 1§ 01522 01536 0 1564 01479 ¢, 0.1571 0 1682 mn
+00038¥ + 00044 + 00025 + 00030 + 00054 +00032 +0.0030
N=29 N=30 N=30 N=29 N=30 N=30 N=2gd
Relative Brain Weight (% sacnfice weight)©
037551tt 0a379H 03774 0 3705 03825 04009* 0 4805 ***
+ 00071 85§ + 00068 + 00062 +0.0075 + 00064 + 00065 +0.0077
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Relative Pituttary Weight (% sacrifice weight)©
0.0030 1t 00028 00029 00028 00031 0 0029 0 0035 ***
+ 00001 §8§ + 00001 + 00001 + 0 0001 + 00001 + 0 0001 +0.0001
N=29 N=29¢ N=28¢ N=28% N=29€ N=30 N=29€

(continued)
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Table 52 Summary and Statistical Analysis of the F{ Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
Evaluation (page 4 of 6)

e e —
e r——

Bisphenol A (ppm In the feed)

0 0015 03 45 75 750 7500
Relative Paired Testes Weight (% sacrifice weight)®
06627 44t 06355 06322 06183 06333 06709 07832 *
+00137§§§ + 00136 +00125 + 00198 + 00127 +00119 +00172
N=28d N=30 N=30 N=29 N=30 N=30 N=30
Relative Paired Epididymis Weight (% sacnfice weight)©
02569 $t 0O 2462 02519 0 2493 02504 02627 03148 ***
+0.0051 §§§ + 00043 + 00049 +0.0053 + 00045 + 00048 +0.0070
N=28d N=30 N=30 N=29 N=30 N=30 N=2gd.f
Refative Prostate Weight (% sacrifice weight)©
0.1295 01234 01274 01358 01393 0 1427 01401
+ 00067 + 00046 + 0 0064 +0.0078 + 00079 + 0 0066 + 00058
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Relative Seminal Vesicles with Coagulating Glands Weight (% sacrifice weight)©
03875%f 03724 0 3869 03821 03940 04024 04387 "
+ 00109 §§§ + 00119 + 00107 +00124 + 00099 + 00117 +00156
N=29 N=30 N=30 N=29 N=30 N=30 N=30
Relative Preputial Gland Weight {% sacnfice weight)©
0.0408 00388 00352 00407 00389 0 0405 0.0432
+ 00025 + 00025 + 00013 + 00022 + 00024 +0.0020 + 00032
N=289 N=30 N=30 N=29 N=2¢f N=30 N=30
Percent Motile Sperm®
794 78.6 799 790 793 810 792
+10 +17 +14 +14 +15 +09 +12
N=29 N=30 N=30 N=29 N=30 N=30 N=30
{continued)
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Table 59 Summary and Statistical Analysis of the F4 Male Organ Weights and Relative Organ Weights at ¢
Evaluvaton (page 5 of 6)

Bisphenol A (ppm in the feed)
5

0 0015 03 4 75
Percent Progressively Motile Sperm©
665 633 647 639 849
+11 +18 +13 +13 +15
N=29 N=30 N=30 N=29 N=30
Epididymal Sperm Concentration ( 105/g)°
68260 % 645 25 648 58 653 18 654 20
+3325688 +2565 +28 48 +2338 +2086
N=29 N=30 N=30 N=29 N=30
Spermatid Head Concentration (106/g)¢
114.84 123 94 111 47 115 49 114 20
+651 +8673 +5860 + 6 44 +499
N=29 N=30 N=30 N=29 N=30
Daily Sperm Production per Teshs (1061test|slday)°
46.19 48 33 4278 45 51 44 42
+270 +255 +212 +280 +216
N=29 N=30 N=30 N=29 N=30
Efficiency of Daily Sperm Production (105lg. testis/day)©
24 91 26 89 2418 25056 2477
+1 41 +146 +121 +140 +108
N=29 N=30 N=30 N=29 N=30
Percent Abnormat Sperm®
# 198 413 344 198 241
+016 +220 +1.28 +015 +045
N=29 N=30 N=30 N=29 N=30

{continued)



Table 59 Summary and Statistical Analysts of the F4 Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
Evaluation (page 6 of 6)

——

2Male 1147 was found dead on study day 100
DMale 1315 was euthanized moribund on study day 72
CReported as themean + SEM
dpecrease in N i1s due to one weight being a statistical outlier and therefore it was removed
€Decrease i N is due to the pitutary inadvertently not being saved for one or more males
Decrease in N is due to the pared epididymis weight for one male inadvertently not being recorded
Y9Decrease In N 1s due to the preputial gland weight for one male inadvertently not being recorded
#Bartlett's test for homogeneity of vanances was significant (p<0 001) or could not be done because there was zero variance In ohe or more
groups, therefore nonparametric statistical procedures were employed
$p<0 05, ANOVA Test
$1p<0 01, ANOVA Test
13¥p<0 001, ANOVA Test
§§g<0 01, Test for Linear Trend
§§ p<0 001, Test for Linear Trend
*E<0 05, Dunnett's Test
<0 01, Dunnett’'s Test

***h<0 001, Dunnett's Test
Milp<0 01, Kruskal-Walhs Test
§g<o 05, Jonckheere's Test

¥p<0 001, Jonckheere's Test
Hp<0 05, Mann-Whitney U Test
385<0 01, Mann-Whitney U Test
BRBh<0 001, Mann-Whitney U Test
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Bisphenot A (ppm In the feed)

{page 1 of 5)

Table 61 Summary and Statistical Analysis of the Fq Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovaran
Foflicle Counts and Vaginal Cytology at Necropsy

0 0015 03 45 75 750 7500
No Females at Scheduled Sacnfice 294 30 30 30 30 30 2gb.c
Sacnfice Body Weight (g)d
3394 %4t 3470 3353 340 4 3357 3182+ 283 7 **
+ 56888 + 45 + 43 + 52 + 47 + 50 + 54
N=29 N=30 N=30 N=30 N=30 N=30 N=28
Liver Weight {g)d
185484 1+ 19 3961 18 8583 17 7038 174933 169622 16 6599
+ 05026 §§ + 05233 + 04432 +0 5895 + 0 4603 + 05141 + 05894
N=28¢ N=30 N=30 N=30 N=30 N=30 N=28
Paired Kidney Weight (g)d
20796 3+t 31076 30150 29385 2 9606 2 8610 2 5455 ***
+ 00643 §§§ + 00382 + 0 0448 +00518 + 00539 + 00537 +0.0613
N=29 N=30 N=30 N=30 N=30 N=30 N=28
t
Parred Adrenal Weight {g)d _
00950 4t 01020 0 1007 0 0963 0 0983 0.0967 0.0771 **
+ 00038 §§§ + 00037 + 00032 +0.0034 + 00028 + 00031 + 00023
N=29 N=30 N=29f N=30 N=30 N=30 N=28
Spleen Weight (@)9
0 6094 06258 06212 0 6408 0 5836 0 5993 05816
+ 00159 +00149 + 00153 +00128 +00155.  +0.0191 +00188
N=29 N=30 N=30 N=30 N=30 N=30 N=28
Brain Weight (g)d
19418 +4t 19476 19705 190478 19852 19302 17986 ***
+ 00213 §§§ + 00140 +00199 + 00211 + 00206 +00238 +00192
N=28% N=30 N=30 N=30 N=30 N=30 N=26f
{continued)
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Table 61 Summary and Statisticai Analysis of the F{ Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovarian
Fallicle Counts and Vagihal Cytology at Necropsy (page 2 of 5)

Bisphenal A (ppm In the feed)

0 0015 03 45 75 750 7500
Pitutary Weight {g)d
00192 4t 00201 00186 00185 00197 00176 00144 **
+ 0 0006 §§§ + 00005 + 0 0006 + 0 0005 + 0 0007 + 0 0005 + 00004
N=2gh! N=2gf N=25h N=2gh.! N=30 N=2gh N=27h
Paired Ovary Weight (g)‘fI
01800 $t¢ 01758 01778 0 1761 0 1760 01575* 01275 ***
+ 00061 §§§ + 00056 +0 0050 + 0 0054 + 00055 + 00059 + 0 0057
N=29 N=30 N=30 N=30 N=30 N=30 N=28
Uterus Weight (g)d
06581 % 06003 0 6341 0 6000 06076 0 6303 05141 *
+ 00350 §§§ + 00224 + 00282 +0 0259 + 00230 +00279 + 00229
N=29 N=30 N=30 N=30 N=30 N=30 N=28

Relative Liver Werght {% sacrifice werght)d

5.4646 % 5.5793 56298 52169 52122 53204 5 8503
+013018§ +01144 +01226 +0 1693 + 01196 + 01412 + 01647
N=28¢ N=30 N=30 N=30 N=30 N=30 N=28
Relative Paired Kidney Weight (% sacrifice weight)d
08785 0 8980 0201 0 8657 0.8840 09003 08970
+00138 + 00116 +0.0128 + 00140 + 00154 +00130 + 00137
N=29 N=30 N=30 N=30 N=30 N=30 N=28
Relative Paired Adrenal Weight (% sacrifice welght)d
00280 00294 00301 00284 00295 00305 00272
+00010 + 00010 + 00010 + 00009 +0.0010 +0.0010 + 0.0007
N=29 N=30 N=29f N=30 N=30 N=30 N=28
{eentinued)
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Table 61 Summary and Statistical Analysis of the F 1 Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovarian
Follicle Counts and Vaginal Cytology at Necropsy {page 3 of 5)

'I

Bisphenal A (ppm in the feed)

0 0015 0.3 45 75 750 7500
Relative Spleen Weight (% sacrifice weight)d
01800 ¢t 01806 01855 0 1893 01739 01881 02055 **
+ 00043 §§§ + 00040 + 00042 + 00044 + 00039 +0.0047 + 0 0061
N=29 N=30 N=30 N=30 N=30 N=30 N=28
Relative Brain Weight (% sacnfice weight)d
05759 +t+ 05641 0 5888 05757 05935 0.6098 06406 n
+00116§§§ +00087  +00080  +00096  +00077  +00100  #0.0157
N=289 N=30 N=30 N=30 N=30 N=30 N=26f
Relative Pituitary Weight (% sacnfice weight)d
00057 ¢ 0 0058 0 0056 0 0055 00059 0 0055 0.0051*
+000028§ +0.0001 +0.0002 + 00001 + 00002 + 00002 +0.0001
N=2gh.! N=29f N=25h N=2gh.! N=30 N=2gh N=27h
Relative Paired Ovary Weight {% sacnfice welght)d
00533 ¢ 00508 00531 00519 00525 00493 0 0454 **
+00018§§§ +00017  +00014  +00016  +00016  +00014 00024
N=29 N=30 N=30 N=320 N=30 N=30 N=28
Relative Uterus Weight (% sacrifice wenght)d
01953 01730 01896 01768 01825 01984 0 1826
+00116  +00061 +00082  +00076  +00077  +00084  +00088
N=28 N=30 N=30 N=30 N=30 N=30 N=28
{continued)
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Table 61 Summary and Statistical Analysis of the F{ Female Organ Weights and Relative Organ Wesghts at Scheduled Sacrifice, Pared Ovarian
Follicle Counts and Vaginal Cytology at Necropsy (page 4 of 5)

Bisphenol A {ppm In the feed)

0 0015 03 45 75 750 7500
Paired Ovarian Foliicle Countd:]
3530 4097
+ 354 + 468
N=10 N=10

VAGINAL CYTOLOGY EVALUATION AT NECROPSY K

No Females Evaluated 27! 30 20! 30 28! 30 28
No n Proestrus 5 8 3 3 5 4 4
% in Proestrus 20 00 26.67 10 34 10 34 18 52 14 29 15 38
No in Estrus 0 5 4 4 2 2 1]
% 1n Estrus 000 16 67 1379 1379 7 41 714 000
No in Metestrus 2 0 2 0 0 0 0
% 1in Metestrus 8 00 000 6 90 000 000 000 000
No 1n Diestrus 18 17 20 22 20 22 22
% in Dhestrus 7200%¥ 56.67 68 97 75 86 74 07 78 57 84 62
No Stage Not Determined 2 0 0 1 1 2 2
No No Cells Present 0 0 0 0 0 0 0

(continued)
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Table 61 Summary and Statistical Analysis of the F4 Female Organ Weights and Relative Organ Weights at Scheduled Sacnfice, Paired Ovarian
Follicie Counts and Vaginal Cytology at Necrapsy {page 5 of §)

'!
||

dremale 1238 was found dead on lactattonal day 0 {study day 92) while in the process of delivering

bAmmal 1214 was a male, not a female, as deterrmined by histological examination of the reproductive tissues  Therefore, no data 1s included for
this amimal

CFremale 1204 was euthanized monbund on gestational day 15 (study day 87)

dreported as the mean + SEM

eDecrease in N 1s due to the liver weight for one female being unrealistic and therefore it was removed

fDecrease in N 1s due to one or more weights being statistical outhers and therefore they were removed

9Decrease in N 15 due to the brain weight for one femate being unreaistic and therefore 1t was removed

hDecrease in N s due to the pitutary inadvertently not being saved for one or more females.

IDecrease in N 1s due to the pituitary being damaged or unidentifiable at the time of weighing for one female

iOvanan folicle counts were done for 10 control females and 10 females in the 7600 000 ppm Bisphenol A dose group

Kfor presentation and statistical analysis purpases those females in two stages were pacled in the following manner: proestrusfestrus and
estrus/proestrus were considered proestrus, estrus/metestrus, metestrus/estrus and estrus/diestrus were considered estrus, metestrus/drestrus
and diestrus/metestrus were considered metestrus, and diestrus/proestrus and proestrus/diestrus were considered diestrus The fermales for
which the stage could not be determined or no cells were present were not incleded in the statistical analysis

aginat smear for one or more females inadvertently not done

$p<0 05, ANOVA Test

$¥p<0 01, ANOVA Test

$31p<0 001, ANOVA Test

§g<0 05, Test for Linear Trend

§ E<0 01, Test for Linear Trend

§88p<0 001, Test for Linear Trend

*p<0 05, Dunnett's Test
""p<0 01, Dunnett's Test

p<0 001, Dunnett's Test
‘¥p<0 05; Cochran-Armitage Test

LT
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Table 64 Summary and Statistical Analysis of the F» Female Vaginal Opening and the F3 Male Preputial Separation Data

Bisphenol A (ppm in the feed)

(page 1 0f 2)

0.000 0.015 0.300 4,500 75.000 750.000 7500.000
No of Females Evaluated 30 30 30 30 30 30 282
Day of Vaginal Opening®
# 3101 3.2 .2 335 321m 319 34 5 onn
+ 03¥¥¥  + 04 + 0.4 + 22 + 04 + 04 + 05
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (g) on Day of Acquisition?
# 105 04 106.47 104 23 114.63 107 46 105 14 102 50
+ 197 + 250 + 229 + 894 + 2.06 + 234 + 289
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Adjusted Day of Vaginal Opening®
31.3 555 31.2 N7 318 39 32.2 35 3 poo
+ 043 + 04 + 04 + 04 + 04 + 04 + 04
N=30 N=30 N=30 N=30 N=30 N=30 N=28
No of Males Evatuated 30 30 30 30 30 30 28d
Day of Preputial Separahonb
# 421 1M1 435 437 oo 429 433 mn 432¢m 47.9 mm
+ 03W% + 03 + 04 + 0.3 + 03 + 03 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (g) on Day of Acqulsitionb
21074 1t¢  228.70 223.26 21731 219.83 211.36 20013 *
+ 3766858 * 334 + 397 + 320 + 293 + 3.63 + 528
N=30 N=30 N=30 N=30 N=30 N=30 N=28
(continued)
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Table 64 Summary and Statistical Analysis of the F; Female Vaginal Opening and the F» Male Preputial Separation Data  (page 2 of 2)

————
—

Bisphenol A (ppm in the feed)

0.000 0015 0300 4.500 75 000 750.000 7500 000
Adjusted Day of Preputial Separation®
419 338 416 432 429 431 438 49 3 oo
+ 06A  * 07 + 06 + 06 + 06 + 06 + 07
N=30 N=30 N=30 N=30 N=30 N=30 N=28

a8Female 2058 was found dead on study day -7 and female 2354 was found dead on study day -8 during the holding period after weaning and
prior to the start of the prebreed period

bReported as the mean + S.E.M with day being postnatal day.

CReported as the adjusted mean (body weight as covariate} + S.E M, pnd=postnata! day.

dMale 2265 was found dead on study day -8 and male 2377 were found dead on study day -9 dunng the holding period after weaning and prior to

the start of the prebreed period.

#Bartiett's test for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance in one or more
roups, therefore nonparametric statistical procedures were employed.
p<0 001, Kruskal-Wallis Test.

¥¥¥.0 001, Jonckheere's Test

"B<0 06; Mann-Whitney U Test,

a B<0 01; Mann-Whitney U Test

B850 001, Mann-Whitney U Test

568p<0 001, Analysis of Covanance with body weight on day of acquisition as covanate

AAAp<0 001; Linear Trend Analysis of Covariance with body weight on day of acquisition as covariate

99Pp<0 001, Dunnett's Test with body weight on day of acquisition as covariate.

$+1p<0 001; ANOVA Test

§§8p<0 001, Test for Linear Trend

“p<0 01, Dunnett's Test.

G
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Table 65 Summary and Statistical Analysis of the Fo Male Body Weights and Weight Changes During the Prebreed and Mating Periods

(page 1 of 5)

Bisphenol A (ppm In the feed)

0000 0015 0 300 4 500 75000 750 000 7500 000
No Males an Study 30 30 30 30 30 30 30
Body Weight (sd 0) (g)@
118.8 it 11849 117 4 1140 1133 1136 a8 1 **
+ 35§88 + 27 + 34 + 44 + 35 + 31 + 27
N=30 N=30 N=30 N=30 N=30 N=30 N=28b
Body Weight {sd 7} {g}®
1799 1t 1823 176 8 1738 173 4 1710 1471 *
+ 39§6§ + 34 + 43 + 53 + 45 + 38 + 32
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 14) (g)@
2451 13¢ 247.9 2384 2353 2331 2265* 192 4 ***
+ 47§88 + 36 + 51 + 59 + 48 + 44 + 39
N=30 N=30 N=30 N=30 N=30 N=30 N=28
f
Body Weight (sd 21) {g)@
304 7 1% 3033 296 5 2902 2856 2753 229.7 ***
+ 53858 + 42 +.59 + 63 + 51 + 53 + 45
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight {sd 28) (g)@
361 8 £1% 3618 3527 3471 3449 32561 270 7 ***
+ 60§88 + 42 + 61 + 68 + 55 + 57 + 52
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 35) ()2
4010 13 4055 392 4 3879 3858 350 G 294 2
+ B68§§§ + 46 + 71 + 72 + 56 + 61 + 586
N=30 N=30 N=30 N=30 N=30 N=30 N=28
{continued)
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Table 65 Summary and Statistical Analysis of the F» Male Body Weights and Weight Changes During the Prebreed and Mating Penods

{page 2 of 5}

———

Bisphenol A (ppm in the feed)

L —

0.000 0015 0 300 4 500 75 000 750 000 7500 000
Body Weight (sd 42) (g)@
4396 1t 4452 4282 4253 42286 3917 317 8**
+ 71658 + 51 + 76 + 77 + 61 + 63 + 60
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 49) (g)@
4657 113 4720 452 0 4507 447 9 416 0 *** 332 4 *
+ 76888 + 58 + B4 + 78 + 85 + 64 + 6.8
N=30 N=30 N=30 N=3Q N=30 N=30 N=28
Body Weight (sd 56) (g)@
483.2 ¥11 494 9 467 6 468.6 466 1 4318 3452 =+
+ 80888 + 66 + 78 + 80 "+ 68 + 62 + 67
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 63) (g)@
503 8 1t 5126 487 1 487 6 484 4 443 4 *»* 3556 **
+ B58§8§ + 64 + 87 + 83 + 71 + 74 + 66
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 70) (g)2
5210 13t 5296 5035 5040 5017 463 3 371.0 %
+ BBREE + 74 + 94 + 88 + 76 + 71 + 68
N=30 N=30 N=30 N=30 N=30 N=29¢ N=28
Body Weight {sd 77) ()@
5215 11 5356 5090 5123 506 7 468 8 *** 3755
+ 796§§ + 77 + 94 + 88 + 71 + 68 + 72
N=30 N=30 N=30 N=30 N=30 N=29 N=28
{continued}
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Table 65 Summary and Statistical Analysis of the F» Male Body Weights and Weight Changes Dunng the Prebreed and Mating Periods

{page 3 of 5)
Bisphenol A (ppm In the feed)
0000 0015 0 300 4 500 75000 750 000 7500 000
Body Weight {sd 84) ()@
5451 41t 554.5 5256 5286 5223 483 g "+ 390 2 **
+ B58§% <+ 80 + 94 + 990 + 77 + 66 + 72
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Body Weight Change (sd 0 to 7) {g)@
61114t 633 59 4 598 60 1 57 4 48 9 ***
+ 16888 + 11 + 13 + 12 + 11 + 10 + 11
N=3 N=30 N=30 N=30 N=30 N=30 N=2gb
Body Weight Change (sd 7 to 14) (g)?
65.1 113 6586 617 615 597" 55 5 45 3 **
+ 178§ + 09 + 12 + 12 + 12 + 14 + 16
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 14 to 21) {g)2
596 1t 554 581 548 525 48 g ** 37 3*
+ 13§88 + 19 + 14 + 12 + 17 + 14 + 12
N=30 N=30 N=30 tN=30 N=30 N=30 N=28
Body Wejght Change (sd 21 to 28) {g)@
57011t 585 56 1 570 583 458" 41,0 **
+ 17888 .+ 15 + 1.4 + 18 + 21 + 11 + 16
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 28 to 35) (g)@
3921 437 397 408 409 45 236
+ 13§§8 + 20 + 15 + 12 + 12 + 15 + 15
N=30 N=30 N=30 N=30 N=30 N=30¢ N=28
{continued)
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Table 65 Summary and Statistical Analysis of the F Male Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 4 of 5)
Bisphenol A {ppm In the fead)
0.000 0015 0300 4 500 75000 750 000 7500 000
Body Weight Change (sd 35 to 42} (g)@
87§ 397 358 374 68 32 1 v 23.6**
+ 12§88 + 10 + 09 + 11 + 12 + 12 + 13
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 42 to 49) (g)8
26 111t 268 238 254 253 243 14.6 ***
+ 13§88 + 12 + 15 + 12 + 16 + 13 + 2.1
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 48 to 56) (g)@
# 175917 229 155 180 181 157 12 8mnm
+ 12¥¥¥ + 34 + 15 + 12 + 13 + 10 + 12
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 56 to 63) (g)@
# 206 917 17.7 195 120 183 11 7 oen 10 4 non
+ 0.9W¥ + 35 + 13 + 11 + 10 + 33 + 10
N=30 =30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 63 to 70) (g)@
171 17.0 165 16 4 173 16 5 154
+ 09 + 15 + 13 + 10 + 09 + 08 + 13
N=30 N=30 N=30 N=30 N=30 N=29¢ N=28
Body Weight Change {sd 0 to 70} (g)@
402.1 11t 4106 386 1 3800 3884 340 5 «*= 272 9 **
+ 76688 + 68 + 78 + 71 + 63 + 53 + 66
N=30 N=30 N=30 N=30 N=30 N=29 N=28
(continued)
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Table 65 Summary and Stabstical Analysis of the F7 Male Body Weights and Weight Changes Duning the Prebreed and Mating Periods

(page 5 of 5)
- B Bisphenoi A (ppm in the feed)
0000 0015 0 300 4 500 75 000 750 000 7500 000
Body Weight Change (sd 70 to 77) (g)2
# 05 60 54 83 50 55 45
+ 32 + 22 + 14 + 13 + 13 12 + 186
N=30 N=30 N=3D N=30 N=30 N=29 N=28
Bady Weight Change (sd 77 to 84) (g)2
# 23611 190 166n 16 I mn 15 7 on 14.9 oon 14 7 mn
+ 22¥¥%%  + 12 + 11 + 10 + 13 + 12 + 17
N=30 N=30 N=30 N=30 N=30 - N=29 N=28

2Reported as the mean + S EM, sd=study day with study day 0 being the first day of the prebreed penod
PDecrease in N is due to male 2265 being found dead on study day -8 and male 2377 being found dead on study day -9 (negative study days
were during the holding pencd after weaning and prior to the start of the prebreed pernod).
CDecrease in N 1s due to male 2365 being euthamzed monbund on study day 63
#Bartlelt's test for homogeneity of vanances was significant (p<0 001) or could not be done because there was zero variance in one or more
r&roups, therefore nonparametric statistical procedures were employed
p<0 001, ANOVA Test
§§§p<0 001, Test for Linear Trend
<0 05, Dunnett's Test
" E-:O 01, Dunnett's Test
*%

p<0 001, Dunnett's Test
MMp<0.01 , Kruskal-Waths Test
TMp<0 001, Kruskal-Wallis Test
mp<0 001, Jonckheere's Test
l"g<0.05, Mann-Whitney U Test
PR5<0.01, Mann-Whitney U Test
“4Hn <0 001, Mann-Whitney U Test,

ot
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Table 68. Summary and Statistical Analysis of the F Female Body Weights and Weight Changes During the Prebreed and Mating Peniods

(page 1 of 5)

Bisphenol A (ppm In the feed)

0.000 0m5 0 300 4 500 75000 750 000 7500 000
No Females on Study 30 30 30 30 30 30 30
Body Weight (sd 0} (g)@
104 8 311 102 5 106 0 1027 1006 100.9 856 ***
+ 23888 + 25 + 30 + 32 + 32 + 22 + 20
N=30 N=30 N=30 N=30 N=30 N=30 N=28b
Body Weight (sd 7) (g)@
147.8 $1t 144 .4 141 1 1431 142.6 140 2 1207 **
+ 24§65 + 26 + 38 + 32 + 3.4 + 26 + 22
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 14) (g)@
1774 41 175.6 1724 174 2 174 2 16897 148 3 ***
+ 266§§ + 29 + 34 * 30 + 37 + 33 + 189
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 21) (g)@
2020 111 1886 195.3 201.0 198.3 18916 164 7 ***
+ 3286§ + 3.1 + 38 + 38 + 40 + 38 + 18
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 28) (9)@
2257112 223.2 2192 2256 2230 213.8 180.8 ***
+ 376888 =+ 37 + 45 + 40 + 44 + 44 + 24
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 35) (g)@
# 2410 9% 2386 2340 2402 2392 2293n 191 3 nan
+ 38¥E¥  + 42 + 50 + 44 + 48 + 48 + 21
N=30 N=30 N=30 N=30 N=30 N=30 N=28
(continuad)
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Table 68 Summary and Statistical Analysis of the Fp Female Body Weights and Weight Changes During the Prebreed and Mating Periods

(page 2 of 5)

Bisphenol A (ppm in the feed)

0000 0.015 0 300 4.500 75 000 750 000 7500.000
Body Weight (sd 42) (g)2 '
254 1 t4t 2553 2466 256 5 2535 2418 168.7 **
+ 39888 + 43 + 55 + 47 + 48 + 53 + 23
N=30 N=30 N=30 N=30 N=30 N=29¢ N=28
Body Weight {sd 49) (g)@
266 5 111 268 6 260.9 269.6 266.1 2535 207 4 ***
+ 45868 + 50 + 58 + 5.0 + 48 + 57 + 26
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 56) {g)@
27591 276 6 2702 2802 2757 264 6 213 4+
+ 4788§ + 47 + 59 + 53 + 52 + 6.0 + 28
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 63) (g)@
287 7 11 2913 2846 2818 2848 2769 221 2 *
+ 5388 + 53 + 65 + 57 + 56 + 67 + 33
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 70) ()@
2980.3 1t 294 2 2867 2936 2877 278 4 2256 ***
+ 53§86 + 52 + 6.2 + 57 + 56 + 6.6 + 35
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight (sd 77) (g)2d
2628 299 4 28586 3046 3305 3364
+ 64 + 18 + + 285 * + +
N=3 N=2 N=1 N=3 N=1 N=1 N=0
(continued)
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Table 68 Summary and Statistical Analysis of the F» Female Body Weights and Weight Changes During the Prebreed and Mating Periods
{page 3 of 5}

Nt

Bisphenol A (ppm in the feed)

0 000 D015 0300 4,500 75 000 750.000 7500 Q00
Body Weight (sd 84) (g)2.d
3136 3318 . 3165 3554 356 9
+ 136 + 51 + + 395 + + +
N=2 N=2 N=0 N=2 N=1 N=1 N=0
Body Weight Change (sd 0 to 7) {g)3
# 43191 419 351m 404 420 303 35 1 e
+ 13¥W% + 09 + 34 + 12 + 10 + 09 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=28b
Body Weight Change (sd 7 to 14) (g)@
# 296 311 33 30 315 28.5 2786
+ 10 + 13 + 24 + 15 + 09 + 11 + 09
N=30 N=30 \ N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 14 to 21) (9)2
# 246111 231 229 26 8 241 219 16 3 non
+ 13¥ + 09 + 14 + 17 + 11 + 10 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 21 to 28) (g)2
238111 245 239 246 248 222 1619
+ 13568 + 12 + 12 + 11 + 10 + 12 + 10
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 28 to 35)(g)@
15.2% 16.5 14.7 14.6 16 2 155 105*
+ 1.36§§ + 1.3 + 13 + 10 + 12 + 11 + 10
N=30 N=30 N=30 N=30 N=30 N=30 N=28
{continued)
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Table 68 Summary and Statistical Analysis of the Fo» Female Body Weights and Weight Changes During the Prebreed and Mating Periods

(page 4 of 5)

Bisphenol A (ppm in the feed)

0000 0.015 0300 4500 75.000 750 000 7500 000
Body Weight Change {sd 35 to 42) ()@
13131t 156 127 16 4 143 12.3 74*
+ 11§6§ <+ 10 + 10 + 91 + 12 + 10 + 10
N=30 N=30 N=30 N=30 N=30 N=2gC N=28
Body Weight Change (sd 42 to 49) (g)@
124% 133 14 2 130 126 118 87
+ 13888 =+ 1.4 + 10 + 10 + 10 + 11 + 08
N=30 N=30 N=30 N=30 N=30 N=2gC N=28
Body Weight Change (sd 49 to 56) (g)@
94 80 94 106 96 111 6.0
+ 15§ + 14 + 11 + 13 + 15 + 11 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change {sd 56 to 63) (g)@
11.8% 147 144 116 89 12.3 79
+ 20§ + 20 + 18 + 1.5 + 14 + 14 + 12
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 63 to 70) (9)2
26 2% 20 18 32 15 44
+ 15 + 13 + 15 + 16 + 15 + 12 + 08
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Body Weight Change (sd 0 to 70} (g)@
1855+t 1917 180 7 1909 187 1 177.5 140.1 ***
+ 5768 + 47 + 47 + 55 + 53 + 54 + 34
N=30 N=30 N=30 N=30 N=30 N=30 N=28
{continued)
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Table 68 Summary and Statistical Analysis of the F» Female Body Weights and Weight Changes During the Prebreed and Mating Periods

{page 5of 5)
T Bisphenol A (ppm in the feed) —
0 000 0015 0300 4500 75 000 750.000 7500 000
Body Weight Change (sd 70 to 77) (g)2.d
-16 2 71 105 08 43 -10.7
+ 62 + 04 * + 73 * * :
N=3 N=2 N=1 N=3 N=1 N=1 N=0
Body Weight Change (sd 77 to 84) (g)2.d
46 6 32.2 76 159 20 5
+219 + 69 + + 93 + + X
N=2 N=2 N=0 N=2 N=1 N=1 N=0

@Reported as the mean + S EM ; sd=study day with study day 0 being the first day of the prebreed period

DDecrease In N 1s due to female 2058 being found dead on study day -7 and female 2354 being found dead on study day -8 (negative study days
were during the holding penod after weaning and prior to the start of the prebreed period)

CDecrease in N 1s due to the body weight for one female being a statistical outlier and it was therefore removed

Gincludes all females that were not found sperm and/or plug positive Statistical analyses were not performed on these endpoints since not alf
females were represented

$p<0 05, ANOVA Test
$¥p<0 001, ANOVA Test

§g<0 05, Test for Linear Trend

§ §p<0 001; Test for Linear Trend
p<0.05, Dunnett's Test

" b< 01, Dunnett's Test

***5<0 001, Dunnett's Test
Mlp<0.001; Kruskal-Wallis Test
¥¥¥,<0 001; Jonckheere's Test
®p<0 05, Mann-Whitney U Test
“"E<0 01; Mann-Whitney U Test
RHZL <0 001, Mann-Whitney U Test
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Table 72 Summary and Statistical Analysis of the F» Female Body Weights and Weight Changes During Gestation

Bisphenol A {(ppm in the feed)

{page 1 of 2)

e eie—— T
e e =

0 000 0015 0.300 4 500 75.000 750 000 7500 Q00
No. Sperm Positive Pregnant
Females 27 28 29 26 28 27 27
Body Weight (gd 0) (g)2
285.4 11t 2870 2821 2834 2832 2716 221 Q =
+ 52888 + 53 + 58 + 47 + 53 + 64 + 35
N=27 N=28 N=29 N=26 N=28 N=27 N=27
Body Weight (gd 7) (g)@
2034 3151 3050 3008 306 8 2931 2418
+ 54 §§§ + 50 + 59 + 51 + 55 + 65 + 35
N=27 N=28 N=29 N=26 N=28 N=27 N=27
Body Weight (gd 14) {g)@
3399 1 3420 3322 3362 3337 3202 263 4 **
+ 576§§ + 52 + 6.4 + 54 + 54 + 73 + 34
N=27 N=28 N=29 N=26 N=28 N=27 N=27
Body Weight {gd 20} ()@
414 3 1t 4161 398 4 399.4 403 8 3910 3200 *
+ 708§§ + 59 + 7 + 5.1 + 62 + 86 + 46
N=27 N=28 N=29 N=24b N=28 N=27 N=27
Body Weight Change (gd 0to 7) (g)2
267111 28.1 229 26 4 236 215" 207"
+ 09§§ + 12 + 14 + 14 + 15 + 18 + 12
N=27 N=28 N=29 N=26 N=28 N=27 ' N=27
{continued)
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Table 72 Summary and Statistical Analysis of the F> Female Body Weights and Weight Changes During Gestation  {page 2 of 2)

r — s —— o=,
—— e P ——

Bisphenol A (ppm in the feed)

0000 o015 0300 4 500 75.000 750 000 7500 000
Body Wetght Change (gd 7 to 14) (g)?
278% 269 272 264 2690 271 216*
+ 11888 + 10 + 08 + 17 + 186 + 16 + 10
N=27 N=28 N=29 N=26 N=28 N=27 N=27
Body Weight Change (gd 14 to 20) (g}@
74 4 £3% 741 662* 66 1 702 70.8 56.6 ***
+ 19§8§ + 18 + 21 + 32 + 214 + 2.1 21 '
N=27 N=28 N=29 N=24b N=28 N=27 N=27
Body Weight Change (gd 0 to 20) {g)@
128 9 1% 1280 1163* 1174 * 1207 1195 99 Q ***
+ 20688 + 2.7 + 29 + 32 + 29 + 33 + 319
N=27 N=28 N=29 N=24b N=28 N=27 N=27

aReported as the mean + S E M, gd=gestational day.

bpecrease in N 1s due to female 2044 being in the process of delivering at the lime of weighing on gestatona! day 20 and therefore the body
weight was not taken and female 2268 had delwvered on gestational day 17

$5<0 05, ANOVA Test.

$33p<0 001, ANOVA Test

§§p<0 01, Test for Linear Trend

§§gp<0.001, Test for Linear Trend

*p<0 05, Dunnett's Test

***p<0 001, Dunnett's Test

€8
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Table 75. Summary and Statistical Analysis of the F» Female Body Weights and Weight Changes During Lactation

(page 1 of 2)

= - Bisphenol A (ppm in the feed)
0.000 0015 0300 4 500 75 000 750 000 7500.000
No Females with Litters on
Postnatal Day 0 28 29 29 262 28 27b 27
Body Weight (pnd 0) ()¢ 1
3194 11t 324.0 3136 3070 3149 2982+ \ 247 2 =
+ 5058§§ + 49 + 67 + 40 + 54 + 71 + 39
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Body Weight (pnd 4) (g)©
332314 335.2 3218 3213 3264 3159 2533
+ 5988§ + 45 + 49 + 37 + 50 + 71 + 3.7
N=28 N=29 N=28d N=25 N=28 N=26 N=27
Body Weight (pnd 7) (g)¢
34253413 457 3297 3298 337 3 3283 267 3 **
+ 6O§§E + 44 + 46 + 35 + 48 + 70 + 39
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Body Weight (pnd 14) (g)°€
3558 #1t 356.3 3400 342 4 3449 3421 2870
+ 57888 + 40 + 48 + 38 + 51 + 67 + 45
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Body Weight (pnd 21) (g)°
3288 144 3408 3218 3177 3248 3248 283 g+
+ 466888 + 36 + 37 + 35 + 49 + 61 + 38
N=28 N=29 N=28 N=25 N=28 N=26 N=27
(continued)
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Table 75 Summary and Statistical Analysis of the F» Female Body Weights and Weight Changes During Lactation  (page 2 of 2)

————

-__Bisphenoi A {ppm n the feed)

0000 ¢ 015 0300 4,500 75.000 750 000 7500 000
Body Weight Change (pnd 0 to 4) (g)¢
) 12.9 12 12.3 143 115 177 61
+ 23§ + 18 + 23 + 23 + 25 + 34 + 24
N=28 N=29 N=28d N=25 N=28 N=26 N=27
Body Weight Change {pnd 4 to 7) {(g)¢
102 05 7.9 85 10.9 12.5 14.0
+ 18§ + 16 + 13 + 18 + 14 + 186 + 1.4
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Body Weight Change (pnd 7 1o 14) ()¢
133¢% 10.8 10.3 125 786 1.7 197
+ 25§88 + 22 + 15 + 33 + 25 + 23 + 16
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Body Weight Change (pnd 14 to 21) (g)©
-27.0 111 -15.6* -18 5 -247 -201 -17 2 -3 1
+ 326588 + 20 + 28 + 31 + 34 + 30 + 2.9
N=28 N=29 N=28 N=25 N=28 N=2 N=27
Body Weight Change {pnd 0 to 21) (g)¢
9434t 168 120 106 100 266" 366
+ 36§8§ + 27 + 34 + 338 + 35 + 41 + 3.0
N=28 N=29 N=28 N=25 N=28 N=26 N=27
3Female 2178 was pregnant but did not deliver a litter (had implant sites only).
bEemale 2062 had a hive itter but here postnatal day 0 date was inadvertently not recorded
CReported as the mean + S EM ; pnd=postnatai day.
dpecrease in N is due to the entire hitter of female 2284 being dead or euthanized monbund on or before postnatal day 3 /
$p<0 05, ANOVA Test $3¥p<0 001; ANOVA Test.
§p<0 05, Test for Linear Trend §§§p<0 001, Test for Linear Trend x
*p<0 05, Dunnett's Test p<0 01, Dunnett's Test p<0.001, Dunnett's Test

IR0 .
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Table 78. Summary and Statistical Analyss of the Fy éeproducﬁve and Lactational indexes for the F3 Lilters  (page 1 of 5}

P e—————————
e re—

Brsphenol A (ppm In the feed)

0.000 0015 0 300 4 500 75 000 750 000 7500.000
No Animals on Study
Males 30 30 30 30 30 30 30
Females 30 30 30 30 30 30 30
No Femates Parred
a0 30 30 30 30 30 2ga
No Females that Mated
29 29 30 28 29 29 28 "
Mating Index (no females that mated/no females paired)
967 96 7 1000 933 96 7 967 1000
No of Pregnant Females
\ 28 29 29 26 28 27 27
Fertilty index (no pregrant females/no females that mated)
96.6 100.0 967 9249 86.6 931 96 4
No of Females with Live Litters (pnd 0)
28 29 29 250 28 27 27
Gestational index (no females with live litters/no, females pregnant)
1000 100.0 1000 96.2 1000 100.0 100.0
{continued)
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Table 78 Summary and Statistical Analysis of the Fp Reproductive and Lactational Indexes for the F3 Litters  (page 2 of 5)

Bisphenol A (ppm in the feed)

0000 0015 0 300 4 500 75.000 750 000 7500 000
No Males Paired
30 30 30 30 30 29¢ 274
No Males that Mated ,
29 29 30 28 29 28 27
Mating Index (no males that mated/no. males paired)
96 7 087 1000 933 96 7 96 6 1000
No Males Sinng Litters
28 29 29 25 28 27 26
Fertitty Index (no males siring hitters/no males that mated)
96 6 1000 967 893 96 6 96 4 96 3
Pregnancy Index (no pregnant females/no. males that mated)
96 6 1000 967 929 86.6 96 4 100 00
Days untl Sperm Positive (days)ef
# 31 20 2.8 27 29 27 31
+ 04 + 0.2 + 05 + 03 + 03 + 0.2 +03
N=28 N=28 N=30 N=28 N=29 N=29 N=28
Gestational Length (days)e.9
# 220 223 220 220 221 22.0 221
+ 01 + 01 + 01 + 03 + 01 + 01 + 01
N=27 N=28 N=29 N=25 N=28 N=26 N=27
(continued)
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Table 78 Summary and Statistical Analysis of the F5 Reproductive and Lactational Indexes for the Fa Litters  (page 3 of §)
Bisphenol A {(ppm tn the feed)
0.000 0015 0300 4,500 75 000 750.000 7500 000
No of Live Litters:
Postnatal Day 0 28 29 29 25 28 27h 27
Postnatal Day 4 28 29 28! 25 28 27 27
Postnatal Day 7 28 29 28 25 28 27 27
Postnatal Day 14 28 29 28 25 28 27 27
Postnatal Day 21 28 29 28 25 28 27 27
No Implantation Sites per Litter®
# 15.25 114 1503 1403 14.19 15 11 14 44 12.44 nun
+033¥¥¥ +038 + 053 +073 +0238 +033 +029
N=28 N=29 N=29 N=26 N=28 N=27 N=27
Percent Postimplantation Loss per Litter®
502 717 6.59 10 88 926 6 87 12 30
+114§ +1.60 +1.57 +3092 +1.77 +135 +217
N=28 N=29 N=29 N=26 N=28 N=26N N=27
Number of Live Pups on Postnatal Day 0€
148 $1¢ 14 1 132+ 136 138 137 10,9 ***
+ 0.4 £§5§ + 04 + 05 + 086 + 0.4 + 04 + 04
N=28 N=20 N=29 N=25 N=28 N=26 N=27
Number of Dead Pups on Postnatal Day 0®
01 02 01 0.2 02 02 03
+ 0.1 + 0.1 +00 + 01 + 01 + 01 + 0.1
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Total Number of Pups on Postnatal Day 0€
14 9113 14.3 133" 138 14 1 138 11 2 %
+ 045§§§ +04 + 05 +06 + 04 +04 + 04
N=28 N=29 N=29 N=25 N=28 N=26 N=27
(continued)
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Table 78. Summary and Statistcal Analysis of the Fp Reproductive and Lactational Indexes for the F3 Litters  (page 4 of 5)
T Bisphenol A (ppm in the feed)
0000 o015 0 300 4 500 75000 750.000 7500 000
Stillbirth Index (no. dead on pnd O/total no on pnd 0)8
07 12 05 11 12 11 26
+ 04§ + 07 + 03 + 086 + 05 + 06 + 09
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Live Birth Index (no hve on pnd O/total no on pnd 0)€
89.3 98.8 99.5 989 988 989 97 4
+ 048§ + 07 + 03 + 06 + 05 + 06 + 09
N=28 N=29 N=29 N=25 N=28 N=26 N=27
4 Day Survival Index (no surviving 4 days/no live on pnd o€
# 96.1 98.0 945 98.3 98 4 976 991
+ 14 +10 + 34 + 06 +08 +08 + 05
' N=28 N=29 N=29 N=25 N=28 N=26 N=27
7 Day Survival Index {no surviving 7 days/no live on pnd 4)¢
# 893 997 99 6 100.0 99.6 1000 99 6
+ 0.5 + 03 + 04 + 00 + 04 + 00 + 04
N=28 N=29 N=28 N=25 N=28 N=28 N=27
14 Day Survival Index (no surviving 14 days/no five on pnd 7)€
# 100.0 693 992 1000 889 096 933
+ 00 + 05 +05 + 00 + 06 +04 +07
N=28 N=29 N=28 N=25 N=28 N=26 N=27
21 Day Survival Index (no surviving 21 days/no. live on pnd 14)e
# 100 0 897 100.0 1000 1000 1000 100.0
+00 + 03 + 08 +00 +00 + 00 + 0.0
N=28 N=29 N=28 N=25 N=28 N=26 N=27
{continued)
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Table 78 Summary and Statistical Analysis of the F» Reproductive and Lactational Indexes for the F3 Litters  (page 5 of 5)

——————— P —
e ———

Bisphenal A (ppm In the feed)

0 000 0015 0.300 4 500 75 000 750 000 7500 000
Lactational Index (no surviving 21 days/no live on pnd 4)€
# 893 98 B 989 1000 886 996 98 8
+ 05 +08 "+ 0.8 + 00 +08 + 04 +08
N=28 N=29 N=28 N=25 N=28 N=26 N=27

2Female 2058 was found dead on study day -7 and female 2354 was found dead on study day -8 (study day O was the first day of the prebreed
penod)

bremale 2178 had implant sites only.
c‘Male 2365 was euthanized moribund on study day 63 (study day 0 was the first day of the prebreed period)
dMale 2265 was found dead on study day -8 and male 2377 was found dead on study day -9 (study day 0 was the first day of the prebreed
period} Male 2069 in cohort 1 was not mated because there were only 29 females available Since both males that died were from cohort 2 and
there were 29 females in cohort 2, one male in cohort 2 was mated with two females, therefore a total of only 27 males were mated.
eRepart@.-d as the mean + S EM, pnd=postnatal day Al indexes are the average percent per litter
Days until sperm posmve coyld oniy be calculated for those females for which sperm were detected in the vaginal smear
9Gestational length could not be calculated for females that were pregnant, but for which sperm were never detected in the vaginal smear.
Female 2062 had a live itter but here postnatal day 0 date was inadvertently not recorded  She was included as a pregnant female with a live
litter and her number of implants was included, but no other reproductive or lactational indexes were included since it was unkown how many live
_ and dead pups she had on postnatal day 0. '
'The entire litter for female 2284 was dead, missing and presumed dead or euthanized moribund on or before postnatal day 3
#Bartlett's test for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance in one or mare
roups, therefore nonparametrc statistical procedures were employed
MWp<0 001, Kruskat-Wallis Test
¥¥¥P<o 001, Jonckheere's Test
Bn<0 05, Mann-Whitney U Test.
RaML .0 001, Mann-Whitney U Test
tﬂp<0 001; ANOVA Test.
g<0 05, Test for Linear Trend
§38p<0 001, Test for Linear Trend.

p<0 05, Dunnett's Test
p<0 001, Dunnett's Test.
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Table 78 Summary and Statistical Analysis of the F4 Litter Size, F3 Pup Anogenital Distance, F3 Pup Body Weights, Percent F3 Males and Fa
Male Nipple Evaluations Dunng Lactation {page 1 of 7)

r———

Bisphenol A (ppm in the feed)

0 000 0015 0 300 4500 75.000 750 000 7500 000
No of Live Litters
Postnatal Day Q 28 29 29 25 28 274 27
Postnatal Day 4 28 29 28 25 28 27 27
Postnatal Day 7 28 29 28 25 28 27 27
Postnatal Day 14 28 29 28 25 28 27 27
Postnatal Day 21 28 29 28 25 28 27 27
Average Number of Pups per Litter (pnd 0)C
14.8 13t 141 13.2* 136 139 137 10 9 **
+ 04888 + 0.4 + 05 + 06 + 04 + 04 + 04
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Number of Pups per Litter {pnd 4)€
142 11t 13.8 124 134 137 13.3 10,8 **
+ 0 4§58 + 04 +07 + 06 + 04 + 04 + 04
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Number of Pups per Litter (pnd 7)°
# 99 99 96 97 98 160 9.5
+ 0.0 + 00 + 03 +03 + 01 + 0.0 +02
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Number of Pups per Lltter (pnd 14)C
# 99 8.9 g5 97 97 8.9 04
+00 + 01 + 03 + 0.3 + 01 +01 + 02
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Number of Pups per Litter (pnd 21)C
# 9.9 98 95 97 97 9.9 94
+ 00 + 01 +03 +03 + 01 + 01 + 02
N=28 N=29 N=28 N=25 N=28 N=26 N=27
{continued)
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Table 79 Summary and Statistical Analysis of the F3 Litter Size, F3 Pup Anogenital Distance, F3 Pup Body Weights, Percent F3 Males and Fy
Male Nipple Evaluations During Lactation (page 2 of 7)

Bisphenol A (ppm 1n the feed)

0 000 0015 0 300 4 500 75 000 750 000 7500 000
Average Male Anogenital Distance (mm) per Litter (pnd 0)¢
# 197 187 197 200 201 200 1.96
+002 +002 +004 +003 +0.02 +002 +0.02
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Adjusted Male Anogenital Distance (mm) per Litter (pnd 0)d
198 195 197 199 202 2.00 196
+002 +002 +002 +0403 +002 +003 +002
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Female Anogenital Distance (mm) per Litter (pnd 0)¢
092 0 96 091 093 095 095 094
+002 +0.02 +002 +002 + 001 +001 +0.01
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Adjusted Female Anogenitat Distance {mm) per Litter {pnd 0)d
093 095 091 092 096 095 094
+002 +001 +001 +0 02 +002 +002 +002
N=28 N=29 N=29 N=25 N=28 N=26 N=27
{continued)
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Table 79 Summary and Statistical Analysis of the F4 Lilter Size, F3 Pup Anogenitai Distance, F3 Pup Body Weights, Percent F3 Males and F4
Male Nipple Evaluations During Lactation (page 3 of 7)

— e ey e e

Bisphenol A {ppm In the feed) B

0000 0015 0300 4 500 75 000 750 000 7500.000
Average Pup Body Weight (g) per Litter {(pnd 0)¢
616 651 ' 632 6 46 621 631 6 32
+009 +010 +008 +015 +010 +012 +008
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Male Body Weight (g) per Litter {pnd 0)¢
G 36 671 6.51 6.66 6.40 6.49 649
+010 +010 +008 +015 +010 +0.12 +008
N=28 N=29 N=29 N=28 N=28 N=26 N=27
Average Female Body Weight (g) per Litter (pnd 0)¢ ‘
5.98 6 34 614 631 589 610 614
+009 +010 +008 +015 +009 +013 +007
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Average Pup Body Weight (g) per Litter (pnd 4)¢
9860 1d12 996 10 28 10 04 987 9 46
+029 +025 +0.17 +040 +024 +026 +023
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Male Body Weight (g) per Litter (pnd 4)©
982 1037 1027 10 45 10 25 10 08 963
+030§ +025 +018 +042 +0.27 +0.26 +0.24
N=28 N=28 N=28 N=25 N=28 N=26 N=27
Average Female Body Weight (g} per Litter (pnd 4)©
928 991 9 66 10 14 978 g 54 9.31
+028 +025 +017 +040 +022 +028 +022
N=28 N=28 N=28 N=25 N=28 N=26 N=27
(continued)

1] SwnoA ‘000-3€024-059

gii



Table 79 Summary and Statistical Analysis of the F3 Litter Size, F3 Pup Anogenital Distance, F3 Pup Body Weights, Percent F3 Males and F1
Male Nipple Evaluations During Lactation (page 4 of 7)

|

Bi?phenol A (ppm in the feed)

0 000 0015 0.300 4 500 75 000 750 000 7500 000
Average Pup Body Weight (g} per Litter (pnd 7)€
1541 13t 1572 15.73 16 37 15 89 16 31 1342+
+0428§8§ +037 +023 +053 +0.41 +041 +038
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Male Body Weight (g) per Litter (pnd 7)°
1592 t1t 16 07 16.20 1673 1619 1572 13.88 **
+044§8§ +037 +023 +056 +044 +0 41 +035
N=28 N=23 N=28 N=25 N=28 N=26 N=26¢€
Average Female Body Weight (g) per Litter (pnd 7)€
148833t 1535 1526 16 06 15 59 14 83 1311+
+042888 +038 +026 +053 +040 +044 +0.39
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Pup Body Weight (g) per Litter (pnd 14)C
3215%t¢ 3228 3174 3259 32.55 3133 2572
+053888 +052 +040 + 065 +056 + 062 +064
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Male Body Weight (g) per Litter (pnd 14)C
3303 11 3284 32 57 33.24 3300 3199 25 60 ***
+055688§ +0658 + 046 +070 +060 +060 +055
N=28 N=29 N=28 N=25 N=28 N=28 N=26€
Average Female Body Weight (g) per Litter (pnd 14)C
26t 31.70 3093 32.01 3212 3054 2513
+053688 +050 +041 +065 + 055 +072 +0.68
N=28 N=29 N=28 N=25 N=28 N=26 N=27
(continued)
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Table 79 Summary and Statistical Analysis of the F3 Litter Size, F3 Pup Anogenital Distance, F3 Pup Body Weights, Percent F3 Males and F3
Male Nipple Evaluations During Lactation (page 5 of 7)

Bisphenol A (ppm in the feed)

T -

0000 0015 G 300 4500 75000 750 000 7500 000
Average Pup Body Weight (g} per Litter (pnd 21)¢
46 66 1t 46 70 46 29 47 50 47 18 44 76 37 97 ***
+067§§§ +0.74 +0569 +128 +067 +077 +0.89
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Average Male Body Weight (g) per Litter (pnd 21)¢
48123 48 11 47 80 4878 47 93 45 89 39 17 *
+0758§§ +081 + 069 +139 +075 +0 81 +083
N=28 N=29 N=28 N=25 N=28 N=26 N=26€
Average Female Body Weight {g) per Litter (pnd 21)€
4518 {1t 45 34 44 86 46 39 46 48 43 53 3701
+068§§§ +074 +0.61 +127 + 065 +084 +0094
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Percent Male Pups per Litter {(pnd 0)¢
452 449 47 4 446 51.4 541 487
+26 +29 +17 +22 +22 +25 +36
N=28 N=29 N=29 N=25 N=28 N=26 N=27
Percent Male Pups per Litter (pnd 4)C€
44 8 46 4 47 2 459 515 544 43 Q
+27 28 +19 +22 +22 +27 +36
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Percent Male Pups per Litter (pnd 7)€
# 46 3 435 495 481 501 52.5 496
+21 +20 +11 +13 +08 +16 +356
N=28 N=29 N=28 N=2& N=28 N=26 N=27
{continued}
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Table 79 Summary and Stalistical Analysis of the F3 Litter Size, F3 Pup Anogenital Distance, F4 Pup Body Weights, Percent F3 Males and Fy
Male Nipple Evaluations Dunng Lactation (page 6 of 7)

— e v —

Bisphenol A (ppm In the feed)

0000 0015 0300 4500 75000 750 000 75Q0.000
Percent Male Pups per Litter (pnd 14)¢
# 463 495 499 48 1 498 §2.3 496
+21 +20 +11 ., +13 +089 +16 +35
N=28 N=29 N=28 N=25 N=28 N=26 N=27
Percent Male Pups per Litter (pnd 21)€
# 46 3 49 3 499 481 498 523 49.6
+21 +20 +11 +13 +09 +186 +35
N=28 N=29 N=28 N=25 N=28 N=26 N=27
No of Nipples per Animalf
000 000 000 000 000 0.00 000
+ 000 +000 +000 +000 +000 +000 +0.00
N=129 N=142 N=134 N=118 N=137 N=139 N=127
Percent with One or More Nipples
000 000 * 000 000 000 000 000
No of Areolae per Amimaif
000 0.03 001’ 000 o006 003 000
+000R +0.02 +0 M +000 +003 +002 +000
N=129 N=142 N=134 N=118 N=137 N=139 N=127
Percent with One or More Areolae
0.00 141 075 000 292 144 000

{continued)
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Table 79 Summary and Statistical Analysis of the F3 Litter Size, F3 Pup Anogenital Distance, F3 Pup Body Weights, Percent F3 Males and Fq
Male Nipple Evaluations During Lactation (page 7 of 7)

—

BFeamale 2062 had a live litter but here postnatal day 0 date was inadvertently not recorded

bThe entire litter for female 2284 was dead, missing and presumed dead or euthanized moribund on or before postnatal day 3
CReported as the mean + S.E.M., pnd=postnatal day

dReport&d as the adjusted mean (body weight as covariate) + S EM, pnd=postnatal day

€Decrease In N is due to one female having a litter of all female pups.

fRepc’rted as the mean + S EM (adjusted for intralitter correlations)

#gartlett's test for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance 1 one or more
groups, therefore nonparametric statistical procedures were employed

$$$n<0 001, ANOVA Test

§g<0 05; Test for Linear Trend

§88p<0 001, Test for Linear Trend

:E<0 05, Dunnett's Test.
E<0 01, Dunnett’'s Test

**0<0 001, Dunnett's Test
Bo<0 05, Test for Linear Trend on cotrelated data
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Table 82 Summary and Statistical Analysis of F3 Pup Necropsy Weights on Postnatal Day 21

Bisphenol A {ppm in the feed)

(page 1 of 5)

ll
|

0 0015 03 45 75 750 7500
MALES 76 84 81 70 83 81 69
Body Weight at Sacrifice (g)@
4865 1TTT 47 35 46 95 47 38 47 33 45 25 0¢ 38 58 000
+ 0.78RRR + 0.81 + 064 + 099 + 072 + 085 +0.83
N=76 N=84 N=81 N=70 N=83 N=81 N=68
Liver Weight {g)@
21883 TITT 22419 2.1029 21286 2.1511 1.9579 ¢0¢ 16932 000
+0 0470 RRB +0.0680 +0 0442 +0 0622 +0.0480 +0 0455 +0.0431
N=76 N=84 N=81 N=70 N=83 N=81 N=6%
Thymus Weight (g)2
02198 T 02094 02189 02182 02173 0 1947 00 0.1938 00
+0 0068 AR  +0.0060 +0.0044 +0 0058 +0.0053 +0.0051 +0 0070
N=78 N=84 N=81 N=70 N=83 N=81 N=69
Spleen Weight ()3
02074 1T 02043 0 1961 02131 0 1965 0 1845 0 0 1443 000
+0.0074 RRB +0 0074 +0.0060 +0 0084 +0 0065 +0 0046 +0 0057
N=75b N=84 N=81 N=70 N=83 N=81 N=69
Bram Weight ()@
1465410 1.4627 14732 148604 1.4622 1 4500 1.4112 00
+0.0120 BRR +0 0111 +0 0084 +0.0100 +0.0117 +0.0154 +0 0147
N=76 N=84 N=81 N=70 N=g2b N=81 N=69
Paired Testes Weight {g)@
02354 TIT 0.2303 02264 02374 0.2275 02250 0 2024 000
+0 0062 BAB +0 0060 40,0043 +0 0061 +0 0055 +0 0053 +0 0051
N=78 N=84 N=81 N=68C N=83 N=81 N=69
{continued)
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Table 82 Summary and Statistical Analysts of F3 Pup Necropsy Weights on Postnatal Day 21  (page 2 of 5)

Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Paired Epididymis Weight (g)@
0 0575 0.0566 0.0560 00575 0 0580 0 0586 D 0552
+0 0016 +0,0018 +0.0014 +0 0013 +0 0015 +0 0018 +0 0018
N=75b N=84 N=gob 'N=T0 N=82b N=80C N=69
Seminal Vesicles with Coagulating Gland Weight (g)@
00219 0.0209 00191 00192 0 0188 00213 g 0176
+0 0017 AR +0 0014 40,0012 +0.0009 +0 0009 +0 0019 +0 00089
N=75P N=80b.d N=760.d N=67b N=81d N=7gb.d N=67b

Relative Liver Weight (% of sacrifice weight)2

44842 T 47154 ¢ 4 4654 4 4794 4.5386 43216 ¢ 4 3801
+004218 +0 1100 +0 0590 +0 0721 +0.0614 +0 0524 +0 0624
N=76 N=84 N=81 N=70 N=83 N=81 N=69
Relative Thymus Weight (% of sacnfice weight)@
0.4512 [TT 0 4431 04576 0 4621 0 4588 0.4322 04991 00
+0 0111 RBR +0 0094 +0 0081 +0 0104 +0.0090 +0.0107 +0 0109
N=76 . N=84 N=81 N=70 N=83 N=81 N=69
Relative Spleen Weight (% of sacnfice weight)@
04257 I'TT 04281 C 41860 0.4464 04132 04078 03714 000
+0.0106 8RR +0 0108 +0.0092 +0 0116 +0 0102 +0.0085 +0 0093
N=75b N=84 N=81 N=70 N=83 " N=81 N=69
Relative Brain Weight (% of sacrifice weight)®
30364 ITT 31280 3 1606 31209 3 1102 3233100 36973 000
+0 0466 BB +0 0463 +0 0363 +0.0645 +0 0410 +0 0436 +0 0680
N=76 N=84 N=81 N=70 N=82b N=81 N=89
{continued)
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Table 82 Summary and Statistical Analysis of F3 Pup Necropsy Weights on Postnatal Day 21 (page 3 of 5)
— ] Bisphenal A (ppm in the feed)
0 0015 03 45 75 750 7500
Relative Paired Testes Weight (% of sacrifice weight)@
04832 TTT 04861 04834 0 5010 0 4804 0 4979 0 5244 000
+0 0079 BRB +0 0085 +0 0077 +0 0079 +0 0081 +0 0083 +0 0064
N=76 N=84 N=81 N=68C N=83 N=81 N=6%
Relative Pared Epididymis Weight (% of sacrifice weight)®
018411 01196 01197 01219 0 1224 01297 ¢ 0 1438 000
+0 0029 BB8 +0 0033 +0 0027 +0 0025 +0.0023 +0 0033 +0 0041
N=75P N=84 N=80P N=70 N=g2D N=80C N=69
Relative Seminal Vesicles with Coagulating Gltand Weight (% of sacrifice weight)d
0 0457 0.0446 0.0412 0.0408 0 0423 0.0472 00455
+0 0038 +0 0030 +0.0028 +0.0021 +0.0020 +0 0042 +0.0024
N=75P N=gob.d N=76P.d N=67P N=g1d N=7gb.d N=67
FEMALES 84 83 80 73 83 77 69
Body Weight at Sacrifice (g)2
44 32 TTT 44 76 4403 A5 08 45 67 42,26 36 15 00¢
+ 081BAR + OT1 + 065 + 092 + 072 + 093 + 091
N=84 N=83 N=80 N=73 N=83 N=77 N=69S
Liver Weight {g)?
20752 TIT 22123 2 0562 2.0758 2.1843 19352 ¢ 1.6444 000
+0 0460 RRBR +0 0630 +0 0433 +0 0594 +0 0420 +0.0524 +0,0598
N=84 N=83 N=80 N=72b N=83 N=77 N=69
Thymus Weight (9)2
024391TTT Q2179 02220 02168 02218 01952 ¢ 01837 ¢
+0 0069 B  +0 0060 +0 0052 +0 0067 +0 0053 +0 0058 +0 0069
N=84 N=83 N=80 N=73 N=83 N=77 N=69
(continued)
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Table 82 Summary and Statistical Analysis of F3 Pup Necropsy Weights on Posinatal Day 21  (page 4 of 5)
Bisphenol A {ppm in the feed)
0 0016 03 45 75 750 7500
Spieen Weight {g)@
01886 TIT 0O 1956 0 1863 0 2020 0 1968 0 1743 01383 000
+0 0063 ARBR +0 0062 +0 0049 +0 Q069 +0 0062 +0 0054 +0.0055
N=84 N=83 N=80 N=73 N=83 N=77 N=69
Brain Werght (g)2
14042 1T 14204 14216 14107 14012 14069 13485 00
+0 0112 RRB +0 0089 +0 0089 +0 0097 +0 0116 +0.0154 +0 0148
N=84 N=82C N=80 N=71b.C N=83 N=76€ N=69
Parred Ovary Weight {g)2
003471 0 0347 00351 00347 0 0369 0 0348 0.0301 ¢
+0 0011 BBB +0 0013 +0 0011 +0 0009 +0 0012 +0 0014 +0 0014
N=84 N=82f N=80 N=73 N=83 N=77 N=69
Uterus Weight {g)?
0071 1T 0 0703 0.0799 0.0764 0 0811 0 0804 0.0624 ¢
+0 0045 BBB  +0 0041 +0.0038 +0 0041 +0 0037 +0 0048 +0 0040
N=84 N=83 N=80 N=73 N=83 N=77 N=689
Relative Liver Weight (% of sacrifice weight)2
46766 T 49423 ¢ 46618 46203 47781 4 5695 4 5151
+0 0378 BR  +0 1089 +0 0559 +0 0554 +0 0467 +0 0566 +0 0734
N=84 N=83 N=80 N=72D N=83 N=77 N=69
Relative Thymus Weight (% of sacrifice weight)@
04825 TIT  0.4867 05043 04822 0.4858 0.4617 0.5325 00
+0 0118 ARR +0.0100 +0 0097 +0 0116 +0 0104 +0 0094 +00118
N=84 N=83 N=80 N=73 N=83 N=77 N=69
(continued)
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Table 82 Summary and Statistical Analysis of F3 Pup Necropsy Weights on Postnatal Day 21  (page 5 of 5)
== o Bisphenol A (ppm In the feed)
0 0015 03 45 75 750 7500
Relative Spleen Weight (% of sacrifice weight)3
04233ITT 04354 04222 0.4452 04290 04121 03803 ¢0
+0 0091 RRR +0 0100 +0 0084 +0.0101 +0 0094 +0 0091 +0 0094
N=84 N=83 N=80 N=73 N=83 N=77 N=69
Relative Brain Weight (% of sacnfice weight)@
321089TIT 32069 32599 31779 30921 33676 ¢ 3 8036 000
+0 0537 BBR +0.0439 +0 0455 +0 0589 +0 0413 +0 0582 +0.0883
N=84 N=8§2¢ N=80 N=71b.€ N=83 N=762 N=69
Relative Paired Ovary Weight (% of sacnfice weight)d ’
0.0785 00770 00795 00772 G 0806 10821 00827
+0.0022 +0 0022 +0 0022 +0,0019 +0 0021 +0 0029 +0.0031
’ N=84 n=g2f N=80 N=73 N=83 N=77 N=69
Relative Uterus Weight (% of sacnfice weight)@
0.1740 0 1557 01816 0 1686 01773 01893 0.1712
+0 0104 +0.0078 +0 0083 +0 0077 +0 0073 +0 0097 +0 0102
N=84 N=83 N=80 N=73 N=83 N=77 N=689

aReported as the mean + S E M (adjusted for intralitter correlations).

bpecrease in N 15 due to one or mare weights being statistical outhers and therfore they were excluded
CDecrease in N is due to one or more weights being unrealistic and therfore they were excluded
dpecrease in N 1s due to one or more seminal vesicle weights inadvertently not being recorded
€Decrease in N is due to one brain weight inadvertently not being recorded
fhecrease in N is due to one paired ovary weight inadvertently not being recorded.
dDecrease in N 1s due 10 one uterus weight inadvertently not being recorded,

I'5<0.05, Overall analysis of correlated data.
I'TTp<0 001, Overall analysis of correlated data
:R':O 05, Test for Linear Trend on correlated data

Bp<0 001, Test for Linear Trend on correlated data

0p<0 05, Pairwise comparison of correlated data
000p<0 001, Pairwise comparison of correlated data

ITp<p 01, Overall analysis of correlated data

lmp«() 01; Test for Linear Trend on correlated data.

00p<0.01; Pairwise comparison of correlated data
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Table 84 Summary and Statistical Analysis of the F» Male Body Weights and Weight Changes During the Post-Mating Holding Period

(page 1 of 2)

Bisphenol A {ppm In the feed)_

0.000 0015 0 300 4 500 75.000 750.000 7500 000
N¢ Males on Study 30 30 30 30 30 30 30
Body Weight (sd 84) {g)@
545 1 1% 554.5 5256 528.6 5223 483.8 *+ 390.2 =
+ B5§§§ + 80 + 94 + 90 + 77 + 66 + 72
N=30 N=30 N=30 N=30 N=30 N=2gb N=28C
Body Weight (sd 91) (g)@
560311t 567 1 837 4 540 4 6336 493 (O *** 3998 **
+ BOE§SE + 83 + 98 + 94 + 7.9 + 76 + 75
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Body Weight (sd 98) (g)@
569 6 1t 5771 546 6 5514 5450 499.4 406.5 ***
+ 94§§§ + B85 + 101 + 95 + 82 + 80 + 73
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Body Weight (sd 105) (g)2
584 3 11t 587.2 5590 5651 5570 512.9** 414.0 ***
+ 986§§ + 88 + 10.9 + 97 + 85 + 84 + 72
N=30 N=30 N=30 N=30 N=30 N=28 N=28
Body Weight Change (sd 84 to 91) (g)?
¥ 153 126 119 118 113 9.2 86
+12%  + 14 + 10 + 1.1 + 09 + 22 + 1.2
N=30 =30 N=30 N=30 N=30 N=29 N=28

(continued)
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Table 84 Summary and Statistical Analysis of the F; Male Body Weights and Weight Changes During the Post-Mating Holding Period

(page 2 of 2)

Bisphenol A (p';-)_n'l_in the feed)

0000 0015 0300 4500 75000

750 000 7500.000
Body Weight Change {sd 91 to 98) ()@
93¢t 100 92 10 113 65 67
+ 138§ + 08 + 11 + 10 + 10 + 1.7 + 11
N=30 N=230 N=30 N=30 N=30 N=29 N=28
Body Weight Change (sd 98 to 105) (g)?
# 1467 101 124 137 121 13.5 7 5 oo
£ 12¥ + 18 + 11 + 09 + 09 + 10 + 17
N=30 N=30 N=30 N=30 N=30 N=29 N=28

2Reported as the mean + S E M, sd=study day with study day O being the first day of the prebreed period
bDecrease in N 1s due to male 2365 being euthanized monbund on study day 63

CDecrease tin N is due to male 2265 bemng found dead on study day -8 and male 2377 being found dead on study day -9
#partlett's test for homogeneity of variances was significant (p<0 001) or could not be done because there was zero variance In one or more

groups, therefore nonparametnc statistical procedures were employed

¥p<0 05, ANOVA Test.
$Hp<0 001, ANOVA Test
§g<0 05, Test for Linear Trend
§3 *§p<0 001: Test for Linear Trend

p=<0 001, Dunnett's Test.
Mp<0 01, Kruskal-Wallis Test
¥g«co.OS. Jonckheere's Test
¥¥,<0 01, Jonckheere's Test
B8R« 001, Mann-Whitney U Test

Get
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Table 90 Summary and Statistical Analysis of the F2 Male Organ Weights and Relative Organ Weights at Scheduled Sacnifice and Sperm
Evaluation (page 1 of 6)

“Bisphenol A (ppm in the feed)

0 0015 G3 45 75 750 7500
No Males at Terminal Sacrifice 30 30 30 30 30 292 28b
Sacrifice Body Weight {g)©
59154 3t 596 25 568 71 575 63 567 Q7 522 Q7 *** 419.29 **
+ 110588§ + 956 + 10 81 + 10 14 + 8.67 + 862 + 705
N=30 N=30 N=30 N=30 N=30 N=28d N=28
Liver Weight (g)©
# 23 3845117 23.6761 217290 = 22 1571 218029 19 3143 nmn 15 8095 mun
+ 0.7450 ¥¥¥ + 0 5589 + 04200 +0 5727 + 0 3985 + 0 5006 +0.3636
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Parred Kidney Weight {g)¢
43817 1% 4 4047 4 2542 4 2058 4 2019 4 0827 * 3.6335 ***
+010076§§ +00715  +00712  +00703 + 00579 +0 0949 +0 0849
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Pared Adrenal Waight (g)¢
00638 0.0639 0 0641 D 0837 00663 0.0601 0 0593
+00016§ +00021 + 00025 + 0,0020 + 00023 + 00019 +0 0022
N=298 N=30 N=30 N=30 N=30 N=28%¢ N=28
Spleen Weight {g)©
09135t 09110 0 8699 0 8938 0.8128* 0 8006 ** 0 7050 ***
+00226§§§ +00217  +00304  +0.0243  +00256  +0.0256  +0 0206
N=30 N=2g& N=30 N=26¢€ N=2g® N=29 N=28
Brain Weight {¢)¢
211823 2.1439 2.0978 2 1132 21016 20676 1.9699 **
+00171 §85 +0 0218 + 00217 + 00167 + 00143 +0.0237 +0.0216
N=29¢€ N=30 N=30 N=30 N=30 N=29 N=28
{continued)
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Table 80 Summary and Statistical Analysis of the F4 Male Organ Weights and Relative Organ Weights at Scheduled Sacrfice and Sperm

Evaluation (page 2 of 6)
Bisphenol A (ppm in the feed)
0 0015 03 45 75 750 7500
Pituitary Weight ()¢
00179 ¢ 0.0177 00170 00169 0 0167 Q0167 00158 **
+0.00058§ +00003 + 0 0004 +0.0003 +0 0005 + 00003 + 0 0004
N=2gf N=30 N=29f N=30 N=26 N=27¢.f N=26f
Paired Testes Weight ()¢
3705031+ 35947 3.4845* 36570 3.6699 34859 32689 ***
+ 00484 §§§ + 00446 + 00467 +00578 +0 0697 + 00483 +0.0506
N=30 N=30 N=30 N=30 N=30 N=29 N=28
Parred Epididymis Weight (g)¢ ‘
14539ttt 14066 13972 1 4493 1 4063 13910 1.3119 ***
+00310§§§ +00309  +00198  +00174 +00194 +00187  +00220
N=30 N=2g% N=30 N=30 N=30 N=29 N=28
Prostate Weight (g)¢
06476 $t {6161 0 5875 06358 0 6026 05811 0 4910 ***
+ 00272 §§§ +00219 +0 0286 +0 0219 +0.0293 + 00245 +0.0244
N=30 N=30 N=30 N=30 N=30 N=288@ N=278
Seminal Vesicles with Coagulating Gland Weight (g)©
22911 %t 2.1189 21828 23424 2 0945 22223 1.7648 ***
+0.0719 68§ +00477 +0 0561 + 00880 + 00687 + 00508 + 00668
N=30 N=30 N=30 N=30 N=30 N=28¢ N=28
Prepubal Gland Weight (g)©
02208 02182 02205 0.2109 0 1959 02048 Q1770
+0.0128§ +00132  +0 0141 +00119  +00137  +00125  + 00080
N=30 N=30 N=30 N=30 N=299 N=29 N=28
{continued)
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Table 90 Summary and Statistical Analysis of the F5 Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm
Evaluaton (page 3 of €)

srerarsisiite —
—

Bisphenol A (ppm in the feed)

4] 0015 03 45 75 750 7500
Relative Liver Weight (% sacrifice weight)©
38324 % 3.9679 3 8266 38431 38499 36896 37770
+ 006884 + 0.0605 + 00443 + 00592 + 00528 + (06817 + 00707
N=30 N=30 N=30 N=30 N=30 N=2gd N=28
Relative Paired Kidney Weight {% sacnfice weight)¢
# 073997119 07410 07503 07327 07424 07827, 0 8663 anan
+ 00077 ¥¥¥ + 00109 + 00086 + 00080 + 0 0068 +00146 +00144
N=30 N=30 N=30 N=30 N=30 N=2gd N=28
Relative Paired Adrenal Weight (% sacrifice weight)C :
Q0110: 00108 00113 00111 0.0117 00117 0.0143 ***
+00003§§§ +00004  +00004  +00003  +00004  +0.0004  +0 0006
N=2g¢ N=30 N=30 N=30 N=30 N=27d.e N=28
Relative Spleen Weight {% sacrifice weight)©
01552 0 1525 01526 0 1564 01433 0 1544 0 1683
+0004088§ + 00033  +00034  +00035  +00036  +0.0047  +0.0042
N=30 N=29€ N=30 N=2g€ N=29¢ N=28d N=28
Relative Brain Weight (% sacrifice weight)© ’
0361731t 03819 03715 0 3699 03733 03978 * 0 4730 **
+0.0074 §§§ + 00064 +0.0057 +0.0062 + 00065 +0.00681 +0.0089
N=29€ N=30 N=30 N=30 N=30 N=2gd N=28
Relative Pitutary Weight (% sacnfice weight)©
000303t 0.0030 0.0030 00029 0.0030 00032 0 0038 ***
+(.0001 §§§ + 0.0001 + 0 0001 +0.0001 + 0.0001 +0.0001 +0.0001
N=2gf N=30 N=29f N=30 N=26f N=26d.e.f  N=26f
{continued)
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Table 80 Summary and Statistical Analysis of the Fo Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm
Evaluation (page 4 of )

'ﬁ

P

Bisphenol A {ppm in the feed) —

0 0015 03 45 75 750 7500
Relative Paired Testes Weight (% sacrifice weight)©
06313 %t 06077 06170 0.6395 06493 06697 0 7836 ***
+00119 §§§ +00128 + 00109 +00125 +00118 + 00103 +00144
N=30 N=30 N=30 N=30 N=30 N=28d N=28
Relative Paired Epididymis Weight (% sacrifice weight)©
02469 ¥+ 02376 02476 02534 0 2483 0 2676 * 0 3136 **
+ 0 0051 §§§ + 0.0064 + 00049 +0.0042 + 00044 + 00044 + 00044
N=30 N=29¢ N=30 N=30 N=30 N=28d N=28
Relative Prostate Weight (% sachfice weight)©
01105 0.1035 0.1034 01110 @ 1060 01131 01172
+ 00052 + 00036 + 00050 +0.0038 + 00047 + 00045 + 0 0061
N=30 N=30 N=30 N=30 N=30 N=27de N=27€¢
Relative Seminal Vesicles with Coagutating Giand Weight (% sacrifice weight)©
03892t 03572 0.3870 04077 0.3713 04312+ 0 4207
+00120§ +00087 +00114 + 00109 +00128 +00119 + 00153
N=30 N=30 N=30 N=30 N=30 N=27d.e N=28
Relative Preputial Gland Weight (% sacrifice weight)®
00376 0.0365 00385 0 0366 0.0347 0.0393 00423
+00022§ +00023 + 00021 +0.0020 + 00024 +0.0027 + 00018
N=30 N=30 N=30 N=30 N=299 N=2gd N=28
Percent Motile Sperm®
# 790 76.1 768 763 770 797 78.6
+14 +29 +186 +21 +14 +12 +10
N=30 N=30 N=30 N=30 N=30 N=29 N=28
{conhnued)
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Table 80 Summary and Statistical Analysis of the F7 Male Organ Weights and Relative Organ Weights at !
Evaluation (page 5 of 6)

Bisphenaol A {ppm in the feed)

o 0015 03 45 75
Percent Progressively Motile Sperm¢©
# 658 64 1 636 636 647
+ 14 + 286 +18 22 + 16
N=30 N=30 N=30 N=30 N=30
Epididymal Sperm Concentration (milig)©
924.19 908 42 907 85 894 06 860 14
+ 2522 + 3565 + 2828 + 2436 + 3197
N=30 N=30 N=30 N=30 N=30
Spermatid Head Concentration {mil/g)©
91 BB 8130 95 28 90 38 93 00
+ 530 + 617 + 606 + 624 + 540
N=30 N=30 N=30 N=30 N=30
Datly Sperm Production per Testis®
3715 32 30 617 3614 36 61
+ 212 + 250 + 224 + 262 + 185
N=30 N=30 N=30 N=30 N=30
Efficiency of Datly Sperm Production®
1993 17 64 20 67 1960 2017
+ 115 + 134 + 132 + 135 + 117
N=30 N=30 N=30 N=30 N=30
Percent Abnormal Sperm¢
# 219 489 410 325 347
+038 +299 +230 +139 +112
N=30 N=30 N=30 N=30 N=30

(continued)



Table 90 Summary and Statistical Analysis of the F» Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
Evaluation (page 6 of 6)

i m— —— —

aMale 2365 was euthanized monbund on study day 63
bMale 2265 was found dead on study day -8 and male 2377 was found dead on study day -9
CReported as the mean + SEM

Decrease in N 1s due to the sacnfice weight madvertently not being recorded for one male
€Decrease in N 15 due to one weight being a statistical outlier and therefore it was removed
fDecrease in N is due to the prtuitary inadvertently not being saved for one or more males
SDecrease in N is due to the preputial gland weight for one male inadvertently not being recorded
#Bartiett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was zero variance in one or more

groups, therefore nonparametnc statistical procedures were employed.
$p<0 05, ANOVA Test
$3tp<0 001, ANOVA Test
§E<o 05, Test for Linear Trend
§ §<° 01, Test for Linear Trend
§§ p<0 001, Test for Linear Trend
*E<0 05, Dunnett's Test

<0.01, Dunnett's Test

***p<0 001, Dunnett's Test
1M9p<0 01, Kruskal-Walls Test
¥¥¥p<0 001, Jonckheere's Test,
85<0 05, Mann-Whitney U Test
BEEL .0 001, Mann-Whitney U Test
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Table 92 Summary and Statistical Analysis of the Fo Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Pared Ovarian
Follicle Counts and Vagmnal Cytotogy at Necropsy  {page 1 of 5)

Fl

Bispheno! A {ppm in the feed)

0 0015 0.3 45 75 750 7500
No Females at Scheduled Sacnfice 30 30 30 30 3¢ 30 2gab
Sacnfice Body Weight (g)¢
3296 $4t 3387 3264 | 3220 3262 321.2 282 4 **
+ 528§ + 30 + 69 + 59 + 48 + 58 + 40
N=30 N=30 N=30 N=30 N=29d N=30 N=28

Liver Weight ()¢

16 8719 3t 199438+ 16 5695 16.4520 16.9757 16 5027 17 3374
+03612 + 05596 + 03568 + 04593 + 05098 + 04870 +0 5079

N=30 N=30 N=30 N=30 N=30 N=30 N=28
Paired Kidney Weight (g)© '
29352 1+ 2.9827 2 8673 28171 2.8508 2 8105 2.6591
+ 00493 §§§ + 00412 + Q0454 + 00392 +0.0489 + 00601 +0.0530
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Paired Adrenal Weight (g)¢
009054 00885 0 0832 00833 0 0893 0 0853 00743
+00017§§§ +00023  +00027  +0.0029  +00025  +00021  +00020
N=30 N=30 N=29¢ N=30 N=30 N=30 N=28
Spleen Weight (g)¢
0.5936 % 06163 06161 06151 0 5458 0.5835 0 5698
+00124 +00139 +00134 + 00137 + 00147 +00183 +00190
N=29¢ N=30 N=30 N=29%8 N=30 N=30 N=28
Bramn Weight (g)©
# 188419 18719 1.9103 1 8550 192886 19248 18211
+00207  +00140  +00317  +00232  +00197  +00158  +0.0273
N=30 N=30 N=20f N=30 N=30 N=30 N=28
(continued)
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Follicle Counts and Vaginal Cytology at Necropsy (page 2 of 5)

e,

Table 92 Summary and Stahistical Analysis of the Fo Female Organ Wetights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovarian

rr—

Bisphenol A {ppm in the feed)

it

0 0015 03 4.5 75 750 7500
Pituitary Weight (g)© ’
00195+ 00189 00184 00186 o188 00181 0.0149 ***
+00005§5§ +00005  +0D00D06  + 00004 +00005  +00006 +0.0004
N=30 N=30 N=209 N=30 N=299 N=2¢n N=28
Paired Ovary Weight (g}
017533 O0O1541* 0 1605 01474 0 1548* 01576 0 1152 =~
+00054§§§ +00050  +00050  +00064  +00037  +00045 +0 0043
N=30 N=30 N=30 N=30 N=30 N=30 N=28
Uterus Weight (g)©
# 0 8883 11 0 7846 0 6806 06958 07475 0.7577 05778
+01599% +00448 + 00296 +00385 + 00428 + 00366 + 00240
N=30 N=30 N=30 N=30 N=30 N=30 N=28
- . '
Relative Liver Weight (% sacrifice weight)©
51272 %% 59202 51003 5 1405 52111 52802 61237
+ 00908 §§§ +0 1911 + 01105 +01478 +01429 +0 1482 +01326
N=30 N=30 N=30 N=30 N=29d N=30 N=28
Relative Parred Kidney Weight (% sacrifice weighf)©
08926 tf 0 8314 0 8820 08795 08735 08760 0.9426 *
+0.0126§§§ +00098  +00129  +00135  +00133  +00120  +0.0140
N=30 N=30 N=30 N=30 N=2g9 N=30 N=28
Relative Paired Adrenal Weight (% sacrifice weight)®
00277 0 0265 00257 00262 00273 00267 0 0263
+00007 +0.0007 + 00010 +0 0011 +0 0008 + 0 0007 + 0 0007
N=30 N=30 N=29€ N=30 N=2gd N=30 N=28
{continued)
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Table 92 Summary and Statistical Analysis of the F; Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovarian
Follicte Counts and Vagmal Cytology at Necropsy (page 3 of 5)

Bisphenol A {(ppm in the feed)

0 0015 0.3 45 75 750 7500
Relative Spleen Weight (% sacnfice weight)C
018234t 01823 Q1891 0 1922 01667 * 01817 02015 *
+ 00041 §§§ + 0 0041 +00030  +00039 +0.0040  + 00047 +0 0054
N=29¢ N=30 N=30 N=2ge N=29d N=30 N=28
Relative Brain Weight (% sacnfice weight)©
057601+ 05550 0.5818 0 5804 0 5937 06033 0.6492 ***
+00116§§§ +00082  +0.0128  +00109  +00102  +0 0091 +00140
N=30 N=30 N=29f N=30 N=299 N=30 N=28
Relative Pituitary Weight {% sacnfice weight)©
00059 0.0056 0 0057 00058 00058 00056 00053
+000028§ + 00001 + 00002 + 0.0001 + 0 0002 + 0.0002 + 00001
N=30 N=30 N=209 N=30 N=28d.9 N=2gh N=28
Relative Paired Ovary Weight (% sacrifice weight)©
0053643t 00455 00494 0.0463 ** 00476 * 0.0492 0 0409 **
+ 0.0019 §8§ +0.0014 +0.0015 + 00021 +0.0013 +00013 + 00015
N=30 N=30 N=30 N=30 N=2gd N=30 N=28
Relative Uterus Weight {% sacrifice weight)¢
# 02622 02329 0.2104 02178 02303 0.2383 0 2051
+0.,0388 + 00139 + 00099 +00122 +00135 +0.0123 + 00083
N=30 N=30 N=30 N=30 N=29d N=30 N=28
{continued)
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Table 92 Summary and Statistical Analysis of the Fo Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired Ovarian
Follicle Counts and Vaginal Cytclogy at Necropsy {page 4 ¢f §)

|

Bisphenol A (p*f:_m in the feed)

4] 0015 03 45 75 750 7500
Paired Ovarian Follicle CountS!
4092 ‘ 3780
+ 327 + 255
N=10 N=10

VAGINAL CYTOLOGY EVALUATION AT NECROPSY |

No Females Evaluated 30 30 2gk 29Kk 30 - 30 2ga.b
No n Proestrus 2 6 1 3 4 3 0
% 1n Proestrus 7.14 2000 345 10 34 1333 1071 0G0
No in Estrus 8 E£ 6 9 5 13 11 o0 o
% in Estrus 28 57 2000 31.03 17 24 43 33 3929 000
No in Metestrus 3 1 4 3 2 0 1
% in Metestrus 1071 333 1379 10 34 6 67 000 3.70
No in Diestrus 15 € 17 15 18 11 14 26  Od
% in Diestrus 53.57 56 67 5172 62 07 36.67 50 00 96.30
No Stage Not Determined 2 0 0 0 0 2 1
No No Cells Present 0 0 0 0 0 0 0

{continued)
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Table 92 Summary and Statistical Analysis of the F» Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Parred Ovanan
Follicle Counts and Vaginal Cytology at Necropsy (page § of 5)

e e
—

dFemale 2058 was found dead on study day -7
bFemale 2354 was found dead on study day -8
CReported as themean + SEM
Decrease in N 1s due to the sacrifice weight for one female madvertently not being recorded
€Decrease in N 1s due 1o one weight being a statistical outlier and therefore it was removed
fbecrease in N is due to one weight being unreahistic and therefore it was excluded
9Decrease in N is due to the pituitary inadvertently not being saved for one female
hpecrease in N 1s due to the pituitary gland not being present in the head at the time of weighing
I0varian follicle counts were done for 10 control females and 10 females in the 7500.000 ppm Bisphenol A dose group
JFor presentation and statistical analysis purposes those females in two stages were pooled i the following manner proestrus/estrus and
estrus/proestrus were considered proestrus; estrus/metestius, metestrus/estrus and estrus/diestrus were considered estrus, metestrus/diestrus
and diestrus/metestrus were considered metestrus; and diestrus/proestrus and proestrus/diestrus were considered diestrus The females for
which the stage could not be determined or no cells were present were not included in the statistical analysis
kvaginal smear for one or more females inadvertently not done
#Bartlett's test for homogeneity of vanances was significant (p<0 001) or could not be done because there was zero variance in one or more
&;roups, therefore nonparametn¢ statistical procedures were employed
<0 01, ANOVA Test
p<0 001, ANOVA Test
§8p<0 01, Test for Linear Trend
§§gp<0 001, Test for Linear Trend
<0 05, Dunnett's Test,
** <0 01, Dunnett’s Test
" p<0 001; Dunnett's Test
‘Ilfﬁ-zo 05, Kruskal-Wallis Test
TTlh<0 01, Kruskal-Wallis Test
¥p<0 05; Jonckheere's Test
"E-:O 05; Mann-Whitney U Test
£Ep<0 01, Chi-Square Test
®p<0 05, Fisher Exact Test
®Pp<0 01, Fisher Exact Test

(A4’
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Table 95 Summary and Statistical Analysis of the F3 Female Vaginal Opening and the F3y Male Preputial Separation Data

(page 1 of 2)

Bisphenol A {ppm in the feed)

0 000 0.015 0300 4 500 75 000 750 000 7500 000
No of Females Evaluated 30 30 30 30 30 30 30
Day of Vaginal Opening?@
KRR & 4 311 311 311 3186 309 3.8+
+ 03§58 + 03 + 03 + 05 + 03 + 03 + 05
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (g) on Day of Acguisitiond
105 59 106 30 101 85 105 64 105 15 102 41 99 04
+ 238§ + 248 + 223 + 285 + 198 + 186 + 248
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Adjusted Day of Vaginal OpeningP
31 1586 308 313 309 314 311 34.3 gypo
+ 033 + 03 + 03 + 0.3 + 03 + 03 + 03
N=30 N=30 N=30 N=30 N=30 N=30 N=30
No of Males Evaluated 30 30 29¢ 30 30 30 30
Day of Preputial Separation?
421432 422 431 419 42.8 43 1 452 ***
+ 04888 + 03 + 04 + 04 + 03 + 0.2 + 04
N=30 N=30 N=28d N=30 N=30 N=30 N=30
Body Weight (g) on Day of Acquisition?
20933%¢+ 21440 208 32 208.37 214.31 210 48 186 76 ***
+ 3308§§ + 326 + 405 + 337 + 348 + 334 + 259
N=30 N=2g€ N=28¢ N=29€ N=30 N=30 N=30
(continued)
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Table 95 Summary and Statistical Analysis of the F3 Female Vaginal Opening and the F3 Male Preputial Separation Data  (page 1 of 2)

a————

Bisphenol A {ppm in the feed)

0 000 0015 ! 0.300 4.500 75 000 750 000 7500 000
Adjusted Day of Preputial Separationb '
420855 420 431 419 426 430 46 0 gy
+ 03a + 03 + 03 + 03 + 03 + 03 + 04
N=30 N=30 N=28d N=30 N=30 N=30 N=30

2Reported as the mean + S E M with day being postnatal day
bReported as the adjusted mean (body weight as covariate) + S.EM, pnd=postnatal day
CMale 3095 was found dead on study day -5 during the holding period after weaning and prior to the start of the prebreed penod
dDecrease in N 1s due to the fact that the day that male 3347 was positive was inadvertently not recorded
€pecrease in N is due to the body weight for one male inadvertently not being recorded
$3$p<0 001, ANOVA Test
§§<0.05. Test for Linear Trend
“*§p<0 001, Test for binear Trend
p<0 001, Dunnett's Test
838p<0 001, Analysis of Covariance with body weight on day of acquisition as covariate
M7‘p<0 001, Linear Trend Analysis of Covanance with body weight on day of acquisition as covanate
P9PPp<0 001, Dunnett's Test with body weight on day of acquisition as covanate
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Table 96 Summary and Statistical Analysis of the F3 Male Body Weights and Weight Changes Dunng the Post-Wean Holding Pericd

{page 1 of 5)

BlsphenoTA {ppm mn the feed)

0.000 0015 0 300 4 500 75000 750.000 7500 000
No Males on Study 30 3o 30 30 30 30 30
Body Weight (sd 0) (g)@
1210 128 1 1146 1233 119 3 116 8 936
+ 111§ + 114 + 95 + 10.3 + 101 + 95 + B5
N=3 N=30 N=2gb N=30 N=30 N=30 N=30
Body Weight {sd 7) (9)?
174 4 1837 167 8 176 7 172 9 168 5 136.1
+ 127 8§ + 125 + 108 +114 +114 + 104 + 92
N=30 N=30 N=29 N=30 N=30 =30 N=30
Body Weight (sd 14) ()2
23461t 242 5 2238 2348 2327 22586 1803
+12B8§§ =+ 124 + 114 + 113 + 115 + 10.4 + 89
N=30 N=30 N=29 N=20 N=30 N=30 N=30
Body Weight (sd 21) (9)@ i
2876 4% 2053 2780 202 3 2882 2750 2208"
+12168§ =+ 114 + 113 + 11.1 +114 + 98 + 81 .
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body Weight (sd 28) (g)@ _—
I
336 5 11t 3455 3271 3426 3403 3211 258 5 *** =
+10286§ + 94 + 101 + 101 +102 + 87 + 75 | = 9
N=30 N=30 N=29 N=30 N=30 N=30 N=30 = 0
Body Weight (sd 35) (g)2 } = 8
3787 £t 3874 3690 1849 3841 3588 286 B *** == g
+ B7§8§ + 84 + 92 + 80 + 94 + 75 + 59 (=}
N=30 N=30 N=23% N=30 N=30 N=30 N=30 g
(continued) 5
[1]

o8t



Table 96 Summary and Statistical Analysis of the F3 Male Body Weights and Weight Changes During the Post-Wean Holding Period

{page 2 of 5)
— Bisphenol A {ppm in the feed)
0000 0015 0300 4 500 75.000 750 000 7500 000
Body Weight (sd 42) {g)@
41463F 4210 4021 4160 4189 3893 308 1+
+ 81888 + 77 + 94 + 87 + 92 + 70 + 59
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body Weight (sd 49) (g)@ )
4434 14t 4506 4314 446 4 4536 4154 326.4 **
+ 76888 + 77 + 90 + 82 + 97 + 71 + 66
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body Weight {sd 56) (g)@
462031+ 4658 449 5 464 0 4718 4338 337.0*
+ 68§88 + 78 + 889 + 83 + 94 + 73 + 53
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body We1ght (sd 63) (g)@
4812 3+ 4858 4711 4859 494 9 454.6 354 g *+*
+ 68688 + 83 + 85 + 79 + 983 + 78 + 50
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body Weight (sd 70) (g)2:€
478 4 4995 4754 4756 497 2 464.0 3559
+ 109 + 117 + 137 + 83 + 126 + 134 + 44
N=15 N=15 N=15 N=15 N=15 N=15 N=15
Body Weight Change (sd 0 to 7) (g)@
53.3 $1t 556 532 534 536 51.6 42.5 **
+ 1988 =+ 16 + 15 + 15 + 1.7 + 13 + 10
N=30 N=30 N=29 N=30 N=30 N=30 N=30
(continued)
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Table 96 Summary and Statistical Analysis of the F3 Male Body Weights and Weight Changes During the Post-Wean Holding Period

(page 3 of 5)

i —

Bisphenoi A (ppm in the feed)

—

0000

0 300

4500 -

7500.000

Body Weight Change {sd 7 to 14} (g}@

602 11¢

+ 17 88§
N=30

Body Weight Change (sd 14 to 21) (g)@

530 %1t

+ 1688§
N=30

Body Weight Change (sd 21 to 28) (g)2

489112

+ 28888
N=30

Body Weight Change (sd 28 to 35) (9)@

421413
+ 21588
N=30

Body Weight Change (sd 35 to 42) (g)@

359 11%
+ 16588
N=30

Body Weight Change (sd 42 to 49) (g)@
# 2871119

56 0
+ 16
N=29

292
+ 16

N=29

581
+ 14
=30

283
+ 2.1
N=30

21 3 Ll
+ 14

N=30

18 2 onu
+ 1.3
N=30

(continued)
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Table 96. Summary and Statistical Analysis of the F3 Male Body Weights and Weight Changes Dunng the Post-Wean Holding Period

(page 4 of 5}
Bisphenol A (_Epm in the feed) =
0.000 0015 0300 4 500 75 000 750 000 7500.000
Bady Weight Change (sd 49 to 56) (g)2
# 18 7 1MW 153 181 17.7 182 185 10 7 mmmt
+14%  + 17 + 1.1 + 10 + 36 + 11 + 12
N=30 N=30 N=29 =30 N=30 N=30 N=30
Body Weight Change {sd 56 to 63) (g)@
19.2 199 216 219 230 208 177
+ 13§ + 21 + 15 + 11 + 13 + 17 + 13
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Body Weight Change (sd 0 to 63) (g)@
‘o244t 3577 356 5 626 3755 3377 261 2 ***
+ 10.06§5§ + 132 + 100 + 81 + 102 + 103 + 6.8
N=30 N=130 N=29 N=30 =30 N=30 N=30
Body Weight Change {sd 63 ta 70) (g)&¢
132 16 2 175 155 151 160 133
+ 389 + 13 + 09 + 1.1 + 26 + 31 + 1.1
N=15 N=15 N=15 N=15 N=15 N=15 N=15
{conttnued)
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Table 96. Summary and Statistical Analysis of the F3 Male Body Weights and Weight Changes During the Post-Wean Holding Period
{page 5 of §)

— et

— ——tit e — M

—rm— e m—

AReported as the mean + S E M, sd=study day with study day 0 being the first day of the post-wean holding period

Ppecrease in N 1s due to male 3095 being euthanized moribund on study day -5 (negative study days were during the holding period after
weaning and prior to the start of the post-wean holding perniod)

CMales were scheduled for sacnifice over a two week pertod (cohort 1 the first week and cohort 2 the second week), therefore this endpoint
includes only those males that were scheduled for sacnfice during the second week Statistical analyses were not performed on these endpoints
since not all males were represented

CMales were scheduled for sacrifice over a two week pertod (cohort 1 the first week and cohort 2 the second week), therefore this endpoint
includes only those males that were scheduled for sacrifice during the second week

#Bartiett's test for homogenerty of variances was significant (p<0 001) or could not be done because there was zero vanance in one or more
:Eroups. therefore nonparametnc statistical procedures were employed

$+,<0 01, ANOVA Test

H¥p<0 001, ANOVA Test

§g<0 05, Test for Linear Trend

§ g<0 01, Test for Linear Trend

§§ p<0 001, Test for Linear Trend

E<0 01, Dunnett's Test

<0 001, Dunnett's Test
1Mip<0 001, Kruskat-wallis Test
:Q;O 05, Jonckheere's Test

p<0.001, Jonckheere’s Test
HH8G<0 001, Mann-Whitney U Test

¥81
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- - Table 99. Summary and-Statistical Analysis of-the-F3 Female Body-Weights and Weight Changes During-the Post-Wean-Holding-Period

{page 1 of 5)

Bisphenol A (;;E)-r-n_ in the feed)

0 000 0.015 0.300 4 500 75000 750 000 7500.000
No Females on Study 30 30 30 a0 30 a0 30
Body Weight (sd 0) (g)@
1035 108.3 100 4 10589 1003 100.8 82.0
+ 84§ + B5 + 80 + B5 + 73 + 69 + 6.9
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 7) {g)@
1401% 1440 1331 1407 1351 1366 1129*
+ 74888 + 71 + 686 + 74 + 63 + 54 + 60
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 14) (g}
173.7 11t 1780 166 2 1717 168 4 169 2 142 1 **+
+ 606§§§ + 60 + 57 + 66 + 51 + 39 + 50
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 21) {g)@
1290 ¢t¢ 2030 1910 1970 1940 192 8 162 6 ***
+ 55688§ + 55 + 58 + 63 + 44 + 36 + 44
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 28) (g)@
218544t 2238 2135 217.0 2168 2142 179.8 *+
+ 496888 + 58 + 55 + 56 + 38 + 35 + 43
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 35} ()3
23491t 2454 2292 2353 23316 2292 1891 ***
+ 42888 + 40 + 586 + 58 + 39 + 37 + 34
N=30 N=30 N=30 N=30 N=30 N=30 N=30

(continued)
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Table 99 Summary and Statistical Analysis of the F3 Female Body Weights and Weight Changes During the Post-Wean Holding Period

(page 2 of &)
Bisphenal A (ppm in the fead)
0 000 0015 0300 4 500 75000 750 000 7500.000
Body Weight (sd 42) (g)2
2500ftt 2608 2439 2497 247 7 2428 200 7 ***
+ 43§§§ + 40 + 60 + 57 + 38 + 40 + 42
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 49} (g)@
2597311 2699 254 8 2587 2577 2543 2085
+ 42888 + 40 + 80 + 54 + 38 + 43 + 45
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 56) {g)@
267 0 11t 2808 2639 2687 266 5 2619 215 5 ***
+ 42688 + 40 + 57 + 55 + 33 + 46 + 40
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 63) (g)2@
2741 11t 2888 2727 2767 2770 2701 221 3 *
+ 43§66 + 46 + 6.2 + 55 + 35 + 50 + 45
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight (sd 70) (g)? '
2793 +t 2911 2767 2814 2832 2743 2280 ™
+ 43§68 + 44 + 61 + 56 + 38 + 47 + 44
N=30 N=30 N=30 N=30 N=20 N=30 N=30
Body Weight (sd 77) {g)@
284541 2979 2825 286 3 2897 2800 230.9 #
+ 43§88 + 40 + 60 + 55 + 35 + 51 + 49
N=30 N=30 N=30 N=30 N=30 N=30 N=30
(continued)
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- Table 99 Summary and Statistical Analysis of the F3 Female_Body Weights.and Weight. Changes During the_Post-Wean Holding Period

(page 3 of 5)
Bisphenol A (ppm in the feed)
0000 0015 0300 4 500 75 000 750000 7500 000
Body Weight (sd 84) (g)2.P
2822 3089 2847 2812 2912 3007 2287
+ 48 + 49 + 96 + 36 + 58 + 71 + 40
N=15 N=15 N=15 N=15 N=15 N=15 N=15
Body Weight Change (sd 0 to 7) (g)3
# 66 356 327 348 348 357 30.9
+ 16 + 18 + 34 + 17 + 13 + 19 + 14
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 7 to 14) (g)3
336 340 331 31.0 334 326 292
+ 20 + 18 + 18 + 18 + 19 + 21 + 17
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 14 to 21) (g)2
253 250 247 253 256 236 205
+ 118§ + 12 + 16 + 11 + 12 + 14 + 13
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 21 to 28) (g)@
# 196 208 225 200 227 214 17 2
+ 18 + 3.4 + 16 + 13 + 13 + 18 + 1.0
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 28 to 35) (g)@
# 16491 215 157 18 3 16.8 149 9.3 nmn
+ 15¥%% =+ 34 + 10 + 11 + 09 + 10 + 15
N=30 N=30 N=30 N=30 N=30 N=30 N=30
{continued)
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Table 99 Summary and Statistical Analysis of the F3 Female Body Weights and Weight Changes During the Post-Wean Holding Period

" (pagedof5y - T T T
= Bisphenol A (ppm in the feed) .
0000 0015 0.300 4 500 75 000 750 000 7500 000
Body Weight Change (sd 35 to 42) (g)@
# 150 15.5 147 14 4 14 2 137 116
+ 12¥ + 13 + 13 + 13 + 11 + 14 + 23
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 42 to 49) (g)@
97 91 108 90 100 118 1.7
+ 11 + 10 + 11 + 09 + 12 + 11 + 1.0
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 48 to 56) (g)@
73 109 92 10.0 8.7 76 70
+ 15 + 17 + 14 + 12 + 12 + 12 + 12
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Bady Weight Change (sd 56 to 63) (g)@
71 81 87 30 106 81 58
+ 13 + 18 + 16 + 13 + 17 + 13 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 63 to 70) (g)@
52 22 490 47 62 4.3 67
+ 10 + 14 + 16 + 11 + 15 + 12 + 1.0
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 70 to 77) (g)2 '
52 68 58 49 64 57 29
+ 10§ + 13 + 11 + 12 + 13 + 11 + 11
N=30 N=30 N=30 N=30 N=30 N=30 N=30
(continued)

1] SWNIOA *000-9£04-069

A



Table 99 Summary and Statistical-Analysis of the F3 Female.Body Weights and Werght Changes Dunng ihe Post-Wean Holding Penod

(page 5 of 5)

——a. —= —

Bisphenol A (ppm in the feed)

0000 0.015 0300 4500 75 000 750000 7500.000
Body Weight Change (sd O to 77) {g)?
1810¢F 1895 1820 180 4 189 4 1792 1489
+ 7168§ + 93 + 83 + 73 + 71 + 98 + 68
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Body Weight Change (sd 77 to 84) (g)2.b
80 8.6 45 64 55 84 4.6
+ 14 + 18 + 15 + 21 + 18 + 13 + 09
N=15 N=15 N=15 N=15 N=15 N=15 N=15

3Reported as the mean + SE M, sd=study day with study day 0 being the first day of the post-wean holding period

bFemales were scheduled for sacrifice over a two week period (cohort 1 the first week and cohort 2 the second week), therefore this endpoint

includes anly those females that were scheduled for sacnfice dunng the second week Statistical analyses were not performed on these
endpoints since not alt females were represented

#Bartlett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was zero variance I one or more

groups, therefore nonparametric statistical procedures were employed
$p<0 05; ANOVA Test
$15<0 01, ANOVA Test
$+$p<0 001, ANOVA Test
§§<0 05, Test for Linear Trend.
§ E<0 01, Test for Linear Trend
§§5p<0 001, Test for Linear Trend

<0 05; Dunnett's Test

ik

1““F<0 001, Dunnett's Test.
p<0 001, Kruskal-Wallis Test
:5;0 05, Jonckheere's Test
p<0 001; Jonckheere's Test
HHEHR<0 001, Mann-Whitney U Test '
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[t BUINIOA ‘000-9€04-059



Table 103 Summary and Statistical Analysis of the F3 Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm

" TEvaluation (page 1of6) T T T T
Bisphenaol A (ppm in the feed)
0 000 0.015 0300 4 500 75 000 750.000 7500.000
No Males at Terminal Sacrifice 30 30 294 30 30 30 30
Sacnfice Body Weight (g)b
501.31 1F 505.53 493.46 506 20 517 90 476 05 368.92
+ 750688 + 919 + BE7 + 777 + 981 + 8.21 + 502
N=30 N=30 N=29 N=30 N=30 N=30 N=30

Lwver Waight (g)b

214793 3¢ 21.6156 20 7505 22 1476 217848 18.6064 ** 15 0312 ***
+05375§58§ +0.6083  +05513  +06540  +05434  +04756  +0 3122

N=30 N=30 N=29 N=30 N=30 N=30 N=30
Paired Kidney Weight (g)b
3937213t 4.0018 3 9624 4 0242 4 0645 3 7561 3 3731 **
+0.0612 §§§ +0.0631 +0.0802 ° +00911 +00726 +0.0677 +0 0466
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Parred Adrenal Weight (g)b
00644t 008688 0.0671 0 0691 00717 0.0614 0 0571
+0 0020 §§§ + 0 0020 +00027  +00021 + 00028 +00017 +0 0014
N=2g¢ N=30 N=29 N=30 N=29¢ N=30 N=30
Spleen Weight (9)P
08959 13t 08662 0.8747 09138 08236 08315 0 6992 **
+ 00218 §§§ + 00215 +00239 +00272 +0.0216 +00237 +00236
N=299 N=30 N=28 N=30 N=2gd N=30 N=30
Brain Weight (g)°
20881 £t 20824 20793 2.0793 2 0808 2.0825 1.9408 ***
+0 0175 §§§ + 00213 +0 0234 +0.0211 +0 0166 +00136 +0 0155
N=30 N=30 N=29 N=30 N=30 N=30 N=30
(continued)
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Table.103 Summary and Statistica! Analysis_of the E3 Male Organ Weights_ and Relative Organ Weights at Scheduled Sacrifice and_Sperm
Evaluation (page 2 of 6)

Bisphenot A (ppm in the feed)

0 000 0015 0300 4500 75 000 750.000 7500.000
Pituitary Weight (g)b
00154 3t Q0164 0.0151 0 0158 00158 00154 0.0135
+0.0004 §§§ + 0 0003 + 0 0004 + 0 0004 +0.0003 +0.0003 +0 0003
N=29€ N=2g¢€ N=29 N=2g¢ N=2g¢€ N=29€ N=30
Parred Testes Weight (g)b
3654033 34364* 3.3498 3 4998 3 4840 33037 31861
+ 00445 §§§ + 00823 + 00427 + 00581 + 0 0568 +0.0492 + 0 0667
N=2of N=30 N=29 N=30 N=30 N=30 N=30
Paired Epididymis Weight (g)P '
1338281 1.2929 12879 13154 12769 1.2661* 1.1985 ***
+ 00180 §8§ + 0 0271 +00188 +00236 + 00253 +0.0227 +0.0168
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Prostate Weight (g)P
055503t 05417 0 5952 0 5941 06199 05612 0 4167 ***
+ 00238 §§§ +0.0202 + 00259 +00278 +0.0240 + 00259 +0.0159
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Seminat Vesicles with Coagutating Gland Weight (g)P
1.7942 £t 1 8491 18211 19325 18714 16990 1.4328 ***
+ 0.0639 §§§ +0 0547 + 00574 + 00586 + 00478 +0 0529 +0.0450
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Preputial Gland Weight (g)b
01923 01934 02036 0.2262 0 2047 0 1948 0.1711
+001198 +00135 +0.0106 +0 0144 + 00145 +00101 + 0 0086
N=299 N=30 N=29 N=30 N=30 N=30 N=30
{continued)
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Table 103 Summary and Statlstlcal Ana!ysus of the F3 Male Organ Weghts and Relative Organ Welghts at Scheduled Sacnf ce and Sperm
: - -~ Evaluation—- (page-3-of6} - - -—--- S

Bisphenol A (ppm in the feed)=

0.000 0015 @ 300 4500 75.000 750 000 7500 000
Relative Liver Weight (% sacrifice we:ght)b
42802 13 42674 42045 4.3683 4.2047 39043 *+ 407563
+0.0770 + 0 0805 + 00820 +01042 + 00638 +0.0644 + 00701
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Parred Kidney Weight (% sacnfice weeelght)b
078773t 07954 08043 07948 07876 07913 0 9156 **+
+0.0113§§§ +00129 +00115 +00126 +00115 +0.0118 + 00094
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Patred Adrenal Weight (% sacrifice weight)b
00130 %% 00137 0.0136 0.0137 00139 0.0130 0 0155 *=*
+0.0004 §§§ + 00005 + 00005 + 00004 + 00005 + 0.0004 + 00004
\ N=29¢ N=30 N=29 N=30 N=2gC N=30 N=30
Relative Spleen Weight (% sacrifice weight)P
018051t 01720 01773 01800 01593 =~ 01748 01880
+0.00538§ +00039 + 0 0037 +0.0040 + 00032 + 00043 +0.0053
N=2gd N=30 N=29 N=30 N=2¢d N=30 N=30
Relative Brain Weight (% sacrifice weight)b ’
0412034t 04156 04247 04126 0 4054 0.4407 0.5287 =
+0.0067 §§§ + 00083 +0.0084 + 00056 + 00073 + 00071 + 00079
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Pituitary Weight (% sacrifice weight)b
0.0031$$¢ 00033 0 0031 00031 0 0031 (0033 0 0037 ***
+ 00001 §§§ + 00001 +0.0001 + 00001 +0 0001 + 0.0001 + 0 0001
N=2g¢® N=2g¢ N=29 N=29¢ N=2g€ N=2g€ N=30
(continued)
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Table 103 Summary and Statistical Analysus of the F4 Male Organ Weights and Relative Organ Welghts at Scheduled Sacrafrce and Sperm

“Evaloation™ ~(paged4of6) — ~-

ettt

Bisphenol A (ppm in the feed)

0 0oD 0015 0300 4 500 75 000 750,600 7500.000
Relative Paired Testes Weight (% sacrifice weight)P
07323 1+ 06857 06842 0 6951 06739 06989 0 B669 ** °
+ 00144 §§§ + 00209 +00139 +00143 +0 0140 + 00145 + 00155
N=29f N=30 N=29 N=30 N=30 N=30 N=30
Relative Parred Epididymis Weight (% sacnfice we:ght)b
026891+ 02580 0.2629 02615 Q2477 0.2657 0 3264
+ 0 0061 §§§ + 0.0071 + 00054 +0.0060 + 00048 + 00060 +0.0055
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Prostate Weight (% sacnifice WEIth)b
0.1112 0.1082 0.1207 01178 0.1201 01181 0.1134
+0.0049 + 00044 +0 0051 +0 0057 + 00047 + 00052 + 0.0045
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Seminal Vesicles with Coagulating Gland Werght (% sacrifice \.-.realght)tJ
03573 0 3669 0 3692 0.3832 0.3627 0.3574 0.3891
+0.0115 + 00103 +0 0100 +0.0118 + 00085 +00104 +0.0122
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Relative Preputial Gland Werght (% sacrifice weight)P
00385 0 0386 00412 0 0446 00397 00414 0 0464
+00024§ +0,0027 +00020 +0.0028 +00028 + 00023 +0 0026
N=299 N=30 N=29 N=30 N=30 N=30 N=30
Percent Motile Spermb
724 698 701 73.4 68 2 68.1 746
+ 1.8 + 30 +20 +19 + 30 +20 +18
N=30 N=30 N=29 N=30 N=30 N=30 N=30
(continued)
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Tab|e 103 Summary and Stallstlcal AnaIySIS of the F3 Male Organ Weights and Relative Organ Weights at Scheduled Sacnfice and Sperm
- i— - Evaluaten—-{page-5-of-6)- B I S A ——

Bisphenol A (ppmmhe feed)

0000 0015 0300 4 500 75.000 750 000 7500.000
Percent Progressively Motile Spermb
639 623 625 35 577 590 654
+18 +29 + 20 +19 + 31 +20 + 21
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Epididymal Sperm Concentration (millg)b
899 10 897.18 91187 923 84 860 96 929 36 867 95
+ 2855 + 38 31 + 3547 + 2024 + 3193 + 3170 + 2780
N=30 N=30 N=29 N=30 =30 =30 N=30
Spermatid Head Concentration (mil/g)?
88.34 84.27 B3 91 84 28 8218 88 79 80 94
+ 423 + 387 + 237 + 320 + 296 + 443 + 325
N=30 N=30 N=29 N=30 N=30 N=30 N=30
Daily Sperm Production per TestsP
3484 % 3027 3066 3207 3063 3187 2821+
+ 171§ + 123 + 094 + 135 + 135 + 163 + 120
N=30 N=30 N=29 =30 N=30 N=30 N=30 =
Efficiency of Daily Sperm ProductionP <
1916 18.28 18 20 18 28 17 83 1926 17 656
+ 092 + 084 + 0M + 069 + 064 + 096 + 071 a—
N=30 N=30 N=29 N=30 N=30 N=30 N=30 =
| —
Percent Abnormal Spt‘errnl-'J ' pr—
# 175 514 193 2.29 8 33 1.70 203 —
+016 +323 +020 +028 +420 +0.16 +036 —
N=30 N=30 N=29 N=30 N=30 N=30 N=30 Ea—

(continued)
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Table 103 Summary and Statistical Analysis of the F3 Male Organ Weights and Relative Organ Weights at Scheduled Sacrifice and Sperm

Evaluation ~ (page 6 of 6] T TR TT

aMale 3095 was euthamzed monbund on study day -5
bReported as the mean + SE M
CDecrease in N I1s due to the paired adrenal weight for one male being unrealistic and therefore not included
dDecrease in N 13 due to the spleen weight for one male being unrealistic and therefore not inctuded
€Decrease in N is due to the pituitary inadvertently not being saved for one or more males
fDecrease n N is due to the paed testes weight for one male being unrealistic and therefore not included
dDecrease mn N is due to the preputal gtand weight for one male inadvertently not being recorded,

Bartiett's test for homogeneity of vaniances was significant (p<0 001) or ¢could not be done because there was zero variance in one or more

groups, therefore nonparametric statistical procedures were employed
$p<0 05, ANOVA Test
ﬂg«) 01, ANOVA Test

p<0.001, ANOVA Test

§g<0 05, Test for Linear Trend
§ g<0 01, Test for Linear Trend
$83p<0 001, Test for Linear Trend
p<0 05, Dunnett's Test

<0 01, Dunnett's Test

** p<0 001, Dunnett's Test

(§214
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Table 105 Summary and. Statistical Analysis of the F3 Female Organ Weights and Relative Organ Weights at Scheduled Sacrifice, Paired
Ovarian Follicle Counts and Vaginal Cytology at Necropsy (page 1 of §)

e r———
e ——

Bisphenol A {ppm In the feed)

0 00158 0.3 45 75 750 7500
No Females at Scheduled Sacnfice 30 30 30 30 30 30 30
Sacrifice Body Wexght (g)@
2904 $1+¢ 3029 2869 2935 2954 2829 2336 **
+ 39§6§ + 46 + 66 + 56 + 35 + 59 + 49
N=30 N=30 N=29b N=30 N=30 N=2gb N=30
Liver Weight {g)@
11.5084 133+ 11 9200 11 2958 12 1080 11 5538 10 9952 9.5361 ***
+021186§§§ +02708  +02919  +03600 +02364  +02832  +0.2068
N=30 N=30 N=30 N=2g¢ N=30 N=30 N=30
Pared Kidney Weight (g)@
235394t 23757 22940 23314 2.3888 2 3145 1.9280 ***
+00413§§§ +00429  +00412  +00468  +00388  +00408 +0.0351
N=30 N=30 N=30 N=30 N=30 N=30 N=30
Paired Adrenal Weight (g)@
00719+ 0.0728 0.0727 (¢ 0751 0.0759 00732 0 0581 ***
+0.0022 §§§ +00028 +0.0024 +0.0026 + 00029 + 00026 + 00015
N=29C N=2gd N=29d N=2gd N=30 N=30 N=30
Spleen Weight (g)3
- 05434 11 0 5421 05279 0.6122 05115 05701 04896 m
+ 00148 +0.0145 +00142 + 00713 +00129 +00182 + 00141
N=30 N=30 N=30 N=28C.& N=30 N=30 N=30
Brain Weight (g)2@
1.9308 ¢ 1.9385 19639 19264 10486 19346 18527
+00227§§5 +00293  +00262  +00239  +00242 +0.0188  +0.0205
N=30 N=30 N=30 N=30 N=29C N=30 N=30
(continued)
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Table 105 Summary and Statistical Analysis of the F3 Female Organ_ Weights and Relatve Organ Weights at Scheduled Sacrifice, Pawred
Ovanan Follicle Counts and Vaginal Cytology at Necropsy (page 2 of 5)
Bisphenol A (ppm In the feed)
o 0015 03 45 75 750 7500
Piturtary Weight (g)@
00185 %1+ 00201 00187 00191 00191 00188 0.0154 *
+00007 §§§ 00007  +00006 , +0O0O08  +00007  +00006  +0 0003
N=30 N=20f N=30 N=29f N=30 N=299 N=30
Paired Ovary Weight (g)2@
01402 1 01298 01351 01318 0 1416 0.1398 0.1178 **
+ 0 0050 §§§ + 00043 +0 0049 + 00049 + 0.0051 +0.0041 +0.0036
N=30 N=2gh N=2gh N=2gh N=2gh N=30 N=30
Uterus Weight ()3
0.6651 0 6568 07113 0 6757 06837 0.6866 0.6218
+ 00421 + 00299 + 0.0393 +0Q272 +0.0304 +0.0331 + 00348
N=30 N=30 N=30 N=2g! N=29! N=30 N=30
Relative Liver Weight (% sacnfice weight)@
39645 ¢ 39328 39279 41245 39079 3 8629 4.0887
+0.0542 + 00621 +0.0589 +0.0638 + 0 0596 +0.0545 +0.0511
N=30 N=30 N=2gb N=29C N=30 N=29D N=30
Relative Paired Kidney Weight (% sacrifice weight)@
0.8112 0.7862 0 8008 0.7961 0.8101 08190 0.8281
+00109§ +00126 + 00122 +00108 +00128 +00100 + 00106
N=30 N=30 N=2gb N=30 N=30 N=2gb N=30
Relative Paired Adrenal Weight (% sacrifice weight)d
0 0250 0 06243 0256 0 0257 00258 0 0260 0.0251
+ 0 0009 + 00010 +0.0010 + 00009 +0.0010 + 00011 + 00007
N=29¢ N=2gd N=28b.d N=2gd N=30 N=29b N=30
(continued)
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Table 105 Summary and Statisticai Analysis of the F3 Female Organ Weights and Relative Organ Weights at Scheduled Sacnfice, Paired
- - ~Ovanan Follicle Counts ‘and Vaginal Cytology-at Necropsy—(page 3 of 5y ————" "= == ===

Bisphenol A (ppm in the feed)

0] 0015 0.3 45 75 750 7500
Relative Spleen Weight (% sacnfice weight)d
# 01877 9Yy 01790 - 01838 02104 01739 0 1986 0.2098 Az
+ 0 0051 ¥¥¥ + 00040 +0.0044 +0.0223 + 0 0049 +0.0050 +0.0048
N=30 N=30 N=2gb N=28C.e N=30 N=2gb N=30
Relative Brain Weight (% sacrifice weight)@
06671331 086437 06912 06616 06593 06924 0 8013 ***
+ 00091 §§§ + 00126 +0 0163 +00125 +0 0092 +00143 +0.0159
N=30 N=30 N=29P N=30 N=29C N=29b N=30
Relative Pituitary Weight (% sacnfice weight)@
0 0064 0 0067 0.0065 0 0065 0 0065 0 0067 0.0086
+ 00002 + 00002 + 0.0002 +0, 0002 +0.0002 + 0 0002 +0.0002
N=30 N=29f N=29P N=29f N=30 N=28b.g N=30
Relative Paired Ovary Weight (% sacrifice weight)@
0.0484 £ 00433 0 0467 0 0457 00479 00488 0.0509
$00017§ +00016  +000%6  +00019  +00017  +00010  +0.0017
N=30 N=29h N=2gb.h N=29h N=2gh N=29gb N=30
Relative Uterus Weight (% sacnfice weight)@
02280 02196 0 2524 0.2339 0.2300 02473 0 2687
+001448§ +00122 +0 0156 +0.0110 + 00094 +0.0130 +0.0152
N=30 N=30 N=2gb N=29l N=2g! N=2gb N=30
(continued)
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Table 105 Summary and Statistical Analysis of the F3 Female Organ Weights and Relative Organ Weights at Scheduled Sacnfice, Paired

Ovaran Foliicle Counts'and Vaginal Cytdlogy at Necropsy  (page 4 of 5] Tt T

Bisphenol A (ppm in the feed)

0 0015 03 45 75 750 7500
Paired Ovaran Follicle Count?
3846 355 4
+ 557 + 383
N=10 N=10

VAGINAL CYTOLOGY EVALUATION AT NECROPSY k

No Females Evaluated 30 30 30 29/ 30 30 30
No in Proestrus 3 ' 2 4 3 5 a 5
% n Proestrus 1034 ¥ 667 13.33 10 34 1667 3103 16 67
No in Estrus 9 12 12 13 15 4 10
% in Estrus 31.03 40 00 40 00 44 83 50 00 1379 33.33
No in Metestrus 2 1 4 K] 2 3 3
% 1n Metestrus 680 3.33 1333 10 34 667 10.34 10.00
No n Diestrus 15 15 10 10 8 13 12
% in Diestrus 5172 5000 3333 34 48 26.67 44 83 40.00
No Stage Not Determined 1 0 0 0 0 1 0
No No Celis Present 0 0 0 0 0 0 0

{continued)
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Table 105 Summary and Statistical Analysis of the.F3 Female Organ Weights and Relative Organ Weights at Scheduled Sacnfice, Paired
Ovarian Follicle Counts and Vaginal Cytology at Necropsy (page 5 of 5)

3Reported as the mean + SEM

bpecrease in N 1s due to the sacrifice weight for one female inadvertently not being recorded

CDecrease in N 15 due to one weight being a statistical outher and therefore it was removed.

dpecrease n N is due to the paired adrenal weight for one female being unrealistic and therefore not included

€Decrease in N is due to the spleen weight for one female being unrealistic and therefore not included

foecrease in N is due to the pituitary inadvertently not being saved for one female

ODecrease in N is due to the pituitary weight for one female being unrealistic and therefore not included

hDecrease in N is due to the paired ovary weight for one female being unrealistic and therefore not included

IDecrease in N 1s due to the uterus weight for one female being unrealistic and therefore not included

I0varian follicle counts were done for 10 control females and 10 females in the 7500 000 ppm Bispheno! A dose group

KFor prsentation and statistical analysis purposes those females in two stages were pooled in the following mannet proestrus/estrus and
estrus/proestrus were considered proestrus, estrus/metestrus and metestrus/estrus were considered estrus, metestrus/diestrus and
diestrus/metestrus were considered metestrus, and diestrus/proestrus and proestrus/diestrus were considered diestrus The females for which
the stage could not be determined or no cells were present were not included in the statistical analysis

hvaginal smear for one or more females inadvertently not done.

#Bartlett's test for homogeneity of variances was significant (p<0.001) or could not be done because there was zero variance In one or more
groups, therefore nonparametric statistical procedures were employed

ig:o 05; ANOVA Test

p<0 01, ANOVA Test

$13p<0 001, ANOVA Test.

§g<0 05, Test for Linear Trend

§3§p<0 001, Test for Linear Trend

<0 01, Dunnett's Test

***0<0 001, Dunnett's Test

'ﬂ?fo 05, Kruskal-Wallis Test.

1 %e.o 01, Kruskal-Wallis Test

T1¥p<0 001, Kruskal-Walhs Test
p<0 001, Jonckheere's Test

Bn<0 05, Mann-Whitney U Test

Hih<0 01, Mann-Whitney U Test

Wp<0 05, Cochran-Armitage Test

{1l @WNOA ‘000-9E04-059

692



TOXICOE OGICAL SCIENCES 68, 121-146 (2002)
Copyught ¢ 2002 by the Society of Toxicology

Three-Generation Reproductive Toxicity Study of Dietary Bisphenol A
in CD Sprague-Dawley Rats

R W Ty?.*' C B Myers.*M C Man,*B F Thomas,* A R Keimowuts,* D R Brme* M M Veselica,* P A Fail*
T Y Chang*J C Seely,t R I. Tomer,f ' H Butala§ S § Dimond,f S Z Cagen,y
R N Shiotsuka,| G D Stropp,ll and I M Wacchter!||

*RTI Rosewarch Triangle Park North Cavolina TEPE Inc

Research Tiwangle Parh North Carolina PGL Plasties Puisfield, Massachusetts,

§dristech Chemucal Corp  Prrsburgh Pennsvivama, Shell Chenueal Co Howsion Texas, §Bayer Corp , Striwell, Kansas

||Baver AG Wuppertal Germam. and |The Dow Chemical Co

Midlund, Miclugan

Recerved March 20, 2001, accepted February 11, 2002

Bisphenol A (BPA) was evaluated at concentraticns of 0, 0.015,
0.3, 4.5, 75, 750, and 7500 ppm (- 0.001, 0.02, 0.3, 5, 50, and 500
mg/kg/day of BPA) admunistercd in the dict ad Ubitum to 30 CD®
Sprague-Dawley rats/sex/dose for 3 offspring generations, 1 litter/
generation, through F3 adults. Adult systemic toxicity at 750 and
7500 ppm 1n all generations included: reduced body weights and
bady weight gamns, reduced absolute and increased rclative wean-
Iing and adult organ weights (liver, kidneys, adrenals, spleen,
piunitary, and bran), and female shght/mild renal and hepatic
pathology at 7500 ppm. Reproductive organ histopathology and
function were unaffected. Ovarian weights as well as total pups
and live pups/litter on postnatal day (PND) 0 were decreased at
7500 ppm, which exceeded the adult maximum tolerated dose
(MTD} Mating, fertility, gestational indices, ovarian primordial
folhcle counts; estrous cycheity; precottal interval; gestational
length, offspring sex ratios, postnatal swmivival, nipple/arcolae re-
tention 1n preweanhing males, epididymal sperm number, motility,
morphology; daily sperm production (DSP}, and efficiency of DSP
were all unaffected At 7500 ppm, vaginal patency (VP) and
prepunial separation (PPS) were delayed in F1, F2, and F3 off-
spring, associated with reduced body weights Anogenital distance
(AGD) on PND 0 was unaffecied for F2 and F3 males and F3
females (F2 female AGD was increased at some doses, not at 7500
ppm, and was considercd not biologically or toxicologically rele-
vant} Adult systemic no observed adverse effect level (NOAEL) =
75 ppm (5 mg/kg/day); reproductive and postnatal NOAELs = 750
ppm (50 mg/kg/day) There were no treatment-related effects in
the low-dose region (0 001-5 mg/kg/day) on any parameters and
no evidence of nonmonotonic gose-response Curves across gener-
ations for erther sex, BPA should not be considered a selective
reproductive toxicant, based on the results of this study.

Key Words' Bisphenol A; CAS No 80-05-7; dietary administra-
tion, systemic toxicity, reproductive toxicity, postnatal toxicity;
OPPTS 837 3800 guidelines.

" [ wham conespondence shoukd be addiessed at RTI, 245 MCB/ILB,
PO Box 12194, 3040 Cornwallis Road Research Toangle Park, NC 27709-
2194 Tax (919) 541-5956 E-mail rwi@th org
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Bisphenol A (BPA) is a high production volume chemical
used principally as a monomer 1n the manufacture of numerous
chemcal products, mcluding polycarbonate plastics and epoxy
resins. Industrial exposure during the manufacture and use of
the monomer 15 variable, depending on the use and duration of
cxposure Consumer exposure 10 BPA may be possible from
mgration of BPA from dental sealants or from polycarbonate
or epoay-lined food and drink containers. Although it had been
known for decades that BPA has weak estrogen-like activity n
vive by sc mjection (Dodds and Lawson, 1936), there has been
recent, renewed mnterest i its potential for estrogen-itke activ-
ity. Krishnan ef of (1993) discovered that BPA leaching from
polycarbonate flasks dunng autoclaving induced an estrogen-
like response 1n yeast cultures Gaido ef af (1997) confirmed
s estrogen-hike acuvity e vitro, calculatmg BPA as approxi-
mately 15,000-fold icss potent than 178-estradiol (E2) Kuiper
et al {1997) demonstrated that BPA could interact with both
the «- and B-estrogen receptors Kuiper ef o/ (1998) also
showed that the i vigro binding affinsty of BPA was approx-
imately 10,000-fold less potent than that of E2 and 20,000-fold
less potent than diethylstilbestrol (DES) for both ERw« and
ERB Maruyama e¢f af (1999) also reported BPA to be 10,000-
fold lcss potent than E2 mr vifro using an E2 responsive rat
pitmtary cell line

In vivo, Milligan ef af (1998) showed BPA to be 10,000-
fold less potent 1n producing a uterotrophic effect than estradiol
followmg sc injections into ovariectomized nuce Ashby and
Tinwell (1998), Jekat et af (2000}, Kam et al (2001), Laws et
al {2000y, Matthews et al {2001), and Yamasaki ef o/ (2000)
also 1eported uterolrophic effects i rats following high oral
and‘or sc dosing, and Goloubkova er o (2000) reported stim-
ulatory effects on the growth of the pitntary gland following
high sc doses of BPA,

Rescarch conducied 1n the 1970s and 1980s, using 1-gencr-
atton (CD rats) or 2-generation continuous breeding (CD-1
mice) designs, indicated that BPA was not a selective repro-
ductive toxtcant with high dietary BPA concentrations {Mor-
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ey et af 1989, Wazeter and Goldenthal, 1984a.b) Standard
Segment [T developmental toxicity studies i CD rats and CD-1
mice adrimistered BPA at high dosces by gavage on gestational
day (GD) 615 indicated that BPA was not a selective devel-
opmental toxacant (Morrissey ef af, 1987) More recently,
Liaw e al (1998) showed that exposure of pregnant SD
{Sprague-Dawley) rats to BPA 1n dunking water from GD 2
through lactation (untii PND 21y at 0, 0.005, 0 05, 0.5, 5, or 50
mg/1 (ppm) and DES at 0 05 mg/l (ppm) did not affect the age
o1 body weight at acquisition of VP and had no significant
cffects on reproductive organ development DES accelerated
acquisition of VP (with reduced body weights)

In contrast to the “lgh” dose studies above, oral adminis-
tration (presentation to the dam’s buccal cavity) of BPA at 2
and 20 pg/kg/day m com o1l to pregnant CF-1 mice on GD
11-17 was reported to mcrease prostate gland weight at both
doses and decrease DSP per gram testis (efficiency of DSP) at
20 pp kgday 1 offspring males (Nagel ef af , 1997, vom Saal
el al, 1998) However, these reported low-dose effects of BPA
could not be reproduced 1n more robust studies designed with
targer numbers of animals and the same (Ashby ef af, 1999)
and additional lower and higher doses (Cagen ef af, 1999a),
and the NTP Low-Dosc Peer Review's Statistical Subpancl
could not confirm the statistical significance of the decreased
DSP per gram testis at 20 pg/keg/day (NTP, 2001}

In another study examining low-dose exposure, adult male
offupring of female Wistar rats cxposed to 1 ppm BPA (cor-
wesponding to approximately 0 1-04 mg/kg/day) in then
dinhing water for 8§ to 9 weeks (during prebreed, mating,
gestaton, and lactation) were reported to exhibil significantly
reduced testes weights (Sharpe et o/, 1995) The results of this
study were brought into question when the onginal authors
could not reproduce thewr immtial findings or other studies that
had produced the same results in different chemicals (Sharpe et
al, 1998) The results of the initial study with BPA could also
not be reproduced in another study using the same exposure
toute, timung, and stramn of rat, but with a larger number of dose
groups, more animals per dose, and more reproductive param-
cters {Cagen er al , 1999b) The studies previously reported as
positn e usually had smaller numbers of animals, fewer doses,
and/or parenteral routes of admmstration Therefore, the
present study was designed and performed to definitively eval-
uate lthe concerns for possible low-dose effects, for possible
nonmoenotonie (“mverted-u™} dose-response curves, and for
possible cffects of exposure to BPA by a relevant route of
admimistration during sensitive Iife stages (p1e- and early post-
nalal). as well as postweaning peripuberial maturational stages,
over 3 generations of offspring using an wmiternationally ac-
cepted reproductive toxicity protocol under Good Laboratory
Pracuice (GLPY regulations (U S EPA, 1989}

Specrhieally, thus study evaluated exposure of CD® (SD) rats
(30/sex/group) to BPA admumstered m the diet ad ibitum at 0,
0015, 03, 45, 75, 750. and 7500 ppm (resulting in BPA
intakes of ~ 0001, 002,03, 5, 50, and 500 mg/kg/day) for 3
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generattons. 1 Litter per generation, using the U S EPA OPPTS
test gudehines (U S EPA OPPTS 837.3800, 1998) Additional
assessments beyond the guideline requirements wcluded a
third offspring generation, 1 contrel and & treatment groups,
examination for 1ctamed mipples and areolae in male Fl, F2,
and F3 preweaniings, and retention of F3 offspring unti] adult-
hood with contmuing exposure, with histopathologic and an-
drological assessments at their lermination

MATERIALS AND METHODS

Test material and dietary formslations. BPA (4,4'-1sopropylidene-2'-
diphenol, CAS No 80-05-7) was obtamned n one shipment and lot number
from Acros Organics NV (Farlawn, NJ) as a 99 5% pure white crystalline
solid and punily was reconfirmed throughout the study

The basic diet was Purina Certified Rodent Chow® (No 3002, PMI Feeds,
Ing, St Lows, MO) Dosed diets were formulated by dissolving BPA wn a fixed
volume of acetone as separate stock solutions, 1 for each dietary dose Each
BPA-acetone stock solution was added to a premix feed aliquot Afler evap-
orating the acetone, each premix was blended with additional feed to make the
presenbed concentrations for each of the 17 formulation dates Control diets
were formulated as described above

Stabulity of formulations at 15 ppb and 7500 and 10,000 ppm was confirmed
at appreximately -20°C for 50 days, and at reom temperature :n open con-
Lainers 10 simulate cageside conditions tor at least ¢ days Homogeneity was
alse conhirmed by assaving 1 sample each at 15 ppb and 7500 and 10,000 ppm
tn tnplikate from 3 locatons within the blender Ahquots from all dosed feed
preparations were analyzed for BPA concentration, and the diet was used only
1f within the acceptable tange (x 15% of the nominal) All analyses of the feed
were performed using negative 10n C1 (chemtcal iontzation) gas chromatog-
raphy-mass spectremetry (GC-MS) analysis The esumated hmat of detection
wias 1 0008-0 0018 ppm

Formulated diets were stored at ~20°C for up to 50 days m sealed containers
teed was changed at least every 7 days

Ammals and husbandry.  The SD rat 1s recommended for use i repro-
ductive and developmental tox:city testing by worldwide regulatory agencies
such as the U S EPA, OLCD, and Japanese MAFF It was also chosen for this
study because ot the extensive historical database with this strain at RTI Two
hundred forty virgin fermale and male rats were ordered for the study Ten/sex
were used as quality controls for assessment of viral antibody status withun 1
day after recetpt, 8/sex were used as sentinels for momtoring of health status
of study ammals (with 2/sex each evaluated for viral antibody fiters at the
necropsy of ¥0, F1, F2, and F3 adults), 12/sex were available to replace any
annmals nappropriale tor use, and 210/sex went on study Al viral antibody
tuter assessments for quality control and sentinel amimals were ncgative

At the end of the approximasely 1-week quarantine penod, all amimals were
in good health and were randomly distributed nto 7 strata by sex and body
weight The rats within each stratum were then randomly assigned, 1 to each
treatment group using ¢ random number table, and umiquely identified by
cartag and ammal study numbers All selected weanling offspring were also
idennfied by eartag and amimal study numbers

The antmals were mdividually housed in stainless-steel hanging cages upon
artival, during the acclimation period, and upon the initation of the treatment
persod An automatic watering system was used for all anumnals during prebreed
and for the males atter matng duning the holding peniod Mating pairs (1
male | female) and sperm/plug positive females, from GI 0 until weaning of
their litters on PND 21, were housed n sohd-botlom polypropylene cages
{Labaratory Products, Rochelle Park, NJ), with Sam-Cip® cage bedding (P J
Murphy Forest Products, Ine, Montville, NJ) with glass water bottles The
cagimg, waler bottles and sipper tubes, and storage contaners for feed were
made [rom materials that did not contain BPA to prevent any extrancous
exposure of animals Temperature (64—79°F) 12-h light/dark cycle, and rel-
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FIG 1
lactation (3 weeks) N, necropsy AGI2, ancgemital distance on PND 0 for +2 and

BPA 3-generation study design Q. quarantine (1 week), PBF, prebreed exposure (10 weeks), M, mating (2 weeks), G, gestation (3 weeks), L,

3 offspring (“tiggered” endpoint) VC, vaginal cywology (evaluated n females

duning last 3 weeks ot prebrecdipostwean penedy, VP vaginal patency evaluated in offspring females (PNID 22—acquisition), S, standardize litters to 10 pups
with vgual sex ratio PND 4, PWE, postwean exposure 10 weeks F3 ollspring (unul PND 96- 117), PPS preputial separation evaluated in cffspring males (PND

I5—acguisiion), W, weaning (PND 21)

ative humidity (30-70%) 1n the animal 100ms were continucusly mondored,
controlied, and automatically recorded

Purina Certified Ground Rodent Chow (No 5002, PMI Feeds, Ing, St
Lows MO} was avallable ad lthitum, 7 days per week, 24 hours per day,
throughout the study The analyses of each feed batch for nutrient levels and
possible ontaminants were performed by the suppher The supplier reported
lota) oflavone content (as aglycone equivalents) of 309 2 pg/g feed (range
250 0-358 0 pg/g), of which gemstein was 1276 ug/p (1130-1380 ng/g)
and daidzetn was 131 3 pp/g (114 0-167 0 pg/g) Total protem content was
20 1% For all feed batches, natnent levels weee a1 or above, and contaminant
levels were below the cerified levels, and therefore judged suitable for use
Water was available ad libitm by an automatic watenng system dunng the
ume the amimals were 1 hanging cages, and by water bottles duning the time
the unsmals weie 1n sold-bottom cages At all umes, the 1egular analyses of the
water showed that contaminants were below the maximum levels defined for
drninking water

Study design, A graphic representation of the study design s presented in
Figure | The study began with 30 males/group and 30 females/group (desig-
nated the FO generation) to vield at least 20 pregnant females/group at or near
term, and 7 groups (sec Table 1) The target dietary concentrations (0, 0 015,
03,45 73 750, and 7500 ppin} were selected to provide BPA ntakes of
approamately 0001 002 03 5 50 and 500 mgkg/day respectnely 10
encompass the ranges of low oral BPA doses (U002 and 002 mg/kg day) a1
which male mouse offspring prostate weights were reported to be significantly
increased (Nagel ef af 1997 vom Saal et ol 1998), and of doses at which
testis weight and etficieney ol DSP were reported to be sigmficantly reduced
In tat otfspring (Sharpe er af, 1995) The dwetary concentrations were also

chosen to provade an MTI) that 15 expected to exceed the metabolic capability
ot the adult liver and to produce reductions in body weight or other mdications
of systerme toxicity The target dictary concentrations were based on the
chosen BPA intakes in mg/kg/day for the female rats (Table 1)

Duetary BPA was avadable ad libutum o the FO anmmals for a 10-week
prebreed exposure penod, durmg mating, dunng gestabon, and females
through lactatton until weaning Body weights and feed consumption were
recorded weekly, and <hinical signs were recorded at least once daly Vagmal
cytology was evaluated for the last 3 weeks of the prebreed penod Amimals
were randomly mated within treatinent groups for a 2-week penod to produce
the F1 generauon All FO males were necropsied after Fl delivery, with
histopathologic evaluation of reproductive and other organs (all contrels and
10 per dose, plus any gross lesions and reproductive tissues from unsuccessful
breeders or animals suspected of reduced fertiity) and andrological assess-
ments (reproductive organ weights, epichdymal sperm number, metibity, and
morphology, testiculal homogemzation-resistant spermatid head counts, DSP,
and efficiency of DSP n all males 1n all groups, Robb et af, 1978, Sharpe e!
al  1995)

F1 hitters were culled to 10 pups (with equal sex ratio, 1f possible) on PND
4, ang F1 males were examined on PND 11-13 for retained areolae and/or
nipptes At weaning (PND 21), 3(sex/dose were then randomly selected as B
patents of the F2 gencration, and up to 3 remaining weanhngs/sex/litter were
randemly selected, necropsied, and selected organs weighed All FO females
were necropsted and sclected organs were weighed The stage of estrus at
necropsy and enumeration of ovanan primordial follicles (from slep secticens ol
both ovanes of len females each at high dose and control) were determined,
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TABLE 1
BPA Study Organization and Target Dietary Concentrations and Intakes

No ammals Mean target BPA intake
Group Mule Femuale Concentration (ppm} Female Male Actual mtake
1 30 30 Go 000 000 0
2 30 30 0015 0061 00009 0 003-0 0007
3 30 30 03 002 0018 0062-0015
4 30 10 45 030 627 073-022
5 30 30 75 5 45 15441
6 30 Rl 750 50 45 1672-376
7 30 36 7500 500 450 1823434

Mote Target and actual intakes are given i mg/kg/day Assumphions for femalcs 300 g (0 3 kg) body weight and 20 g/day feed consumption  Assumptions
tor males 500 g (05 kg) bedy weight and 30 g/day feed consumption For actual intake a range 15 provided since this was dependent on the age and sex of
the amimals and the phase of the study (¢ g, intake was highest for dams duning the last week of lactatior, confounded by pups self-feeding, and for offspring

durning the first week of the postwean/prebreed exposure period)

and histopathological examinations of reproductive and other selected organs
{same as F{) males above) were performed

Selected Howeanlings were admimistered BPA in the diet for the exposure
penod as described above for the FO gencration Acquisition of VP in F}
lemales and PPS m FI males was determned duming prebreed  Vaginal
cytology for estrous cyclieity was evaluated during the last 3 weeks of
prebrocd Since acquisition of puberty was delayed 1 F1 offipring at 7500
ppm measurement of AGD was performed on all |2 and 3 offspring at birth
(PND 0} using an ocular micrometer and eyepiece gnd {piecision = 0 2 mm)
At weaning of F2 litters, the same procedure as described above was used to
seleet the F2 parents of the F3 generation All FI males and females were
necropsied, with histopathology as deseribed above

Randomly selected F2 weanlings were admimistered BPA 1n the diet for the
exposure penod as described above for the FO and F1 generations Acquwisition
ol VP and PPS and evaluation of estrous cyclicity were pertormed as above for
the FI generation They were then mated as desenbed above W generate F3
htters k2 parental ammals were necropsied with histopathology as described
above At weaning of F3 litters, up to 3 weanlingsssex/hiter were randomly
selected and necropsied, and 30/sex/dose were randomly selected and retamed
until adultheod (up to ~ 17 weeks), with exposures continuing, with acquisi-
tion of VP, PPS, and estrous cyclicity evaluated At necropsy of these retained
adult 3 offspring, they were evaluated as descnbed above tor FO, F1, and F2
parental anmials

Stafsocal analyses,  The unit of companson was the mdividual ammal o
the litter, as appropriate Dala from the cohorls were combined for summari-
2ation and statistical analyses See Figure 2 for a graphical representation and
relerence citations of the decision Lrees employed for the statistical analyses
Quantitative continuous data (eg  parental and pup body weights, organ
weaights feed consumption, AGD ete ) were compared among the 6 treatment
gioups and the vehicle control group 1or the luter-derived percentage data
(eg periodic pup survinal mdices), the ANOVA was weighted according to
htter siz¢ General Lingar Models (GLMY analysis was used to determine the
stgrihicance of the dose-response relationship and to determine whether sig-
nificant dosage effects had ocourred for selected measures A one-tasled test
was used for 4ll pairwise compansons te the velucle control group, except that
a two-tailed test was used for parental and pup body weight and organ weight
parameters, feed consumplion, percent males per htter, and AGIY per sex per
Itter (Figure 2A)

Nonparametric tests for coatmuous data were used to determune :f sigmfi-
cant differences were present among the groups or o :dentify significant
dose-response trends {Figure 2A) Frequency data, such as reproductive indi-
ces (e g, mating and fertility indices), were analyzed for differences among
treatment groups and for pairwise compansons (Figure 2B}

For acquisition of developmentai landmarks (e g, VP and PPS) and AGD,
ANOVA and analysis of covariance (ANCQOVA), with body weight (at birth,
PND G ter AGD, atacquisition of puberty and on study day [SD] 7 for females
{VP] and SD 14 tor males [PPS], see Discussion) as the covanate, were used
for parwise compansons (Figure 2C) For correlated data {e g, body and
organ weights at neciopsy of weanhngs, with mare than 1 pup/sex/biter),
SUDAAN® software was used for analysis of overall significance, presence of
trend, and pairwise comparsons to the contro! group values (Figure 2D} For
all statistical tests, the sigmificance limit of (§ 035 {one- or two-tailed) was used
as the criterion for sigmificance

A test for statistical cuthers (SAS, 1990b) was performed on parental body
welghts and feed consumption (in g/day) and parental and weanhng offspring
otgan weights at necropsy 1f examination of pertinent study data did not
provide a plaustble biologically sound reason {: e, a reason that could not be
tuled out as being within the possible range for the organ or measurement
being made) for inclusion of the data flagged as “owther,” the data were
excluded from summadanization and analysis and were designated as outliers

RESULTS

Farental Systemic Parameters 2

Body weights  Adult systemic toxicity was evident for FO,
F1, and F2 parental ammals and F3 retained animals at 750 and
7500 ppm (50 and 500 mg/kg/day, respectively), mcluding
consistent and persistent reducttons 1 body weights and
weight gans in both sexes and mn F0, Fl, F2, and F3 genera-
tions Body weights for F1 males and females, during the
prebreed and mating pertods, are presented 1 Figure 3, these
data arc representative of all the gencrations evatuated Body
weights during gestation and lactation were sigruficantly re-
duced mn FO, F1, and F2 females at 7500 ppm, and during
gestation and lactation at 750 ppm for FO and F2 females and
for F1 females duimg lactation (Fig 4 for F1 females; these
data are representative of all gencrations evaluated) Body
welghts at termnal sacrifice were significantly decreased 1n ali
generations at 7500 ppm, 1n Fl females at 750 ppm, and m F1
and F2 males at 750 ppm (Table 2) There were no toxicolog-
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ically significant, consistent, or persistent effects on these
parameters at 753 ppm {5 mg/kg/day} or below,

Feed consumption and BPA wtake Fecd consumption
g/day and g/kg/day was variable and showed no clear treat-
ment-related effects (data not shown) The actual mtake of
BPA for both males and females throughout the study was 0,
00007-0003,0015-0062,022-073,4 1--154,37 6167 2,
and 434-1823 mg/kg/day for the 0, 0015, 03, 45, 75, 750,
and 7500 ppm groups, respectively (Table 1) The BPA intake
was highest 1 the prebreed (in both sexes, Fig 3) and lactation
penods (in the females, Fig 4)

Climical observanons  There were no treatment- or dosc-
related climecal obsetvations in esther sex i any of the gener-
ations, except for transient evidence of dehydration at the start
of the FG prebreed sn all groups, since some ammals had
difficulty adjusting (o the automalic watening system, and at the
start of the Fi, F2, and F3 postwean {prebreed) exposure period
at 7500 ppm, due 10 the small pups at this dose adjusting to the
“nipples” of the automatic watering system, which was quickly
resolved {data not presented)

Organ weights At necropsy, FO, F1, and F2 parental and
F3 retamed adult absolute nonreproductive organ weights were
almost umformly reduced for liver, kidneys, adrenal glands,
spleen, pituitary, and bram at 7500 ppm (Table 2) Relative
organ weights at 7500 ppm were typically significantly -
creased (or unaffected), with these effects most likely caused
by reduced terminal body weights at this dietary dose Changes
in absolute and relative organ weights did occur rarely in other
groups, but they were not consistent across generations and did
not exhibit a dosc-1esponse paitern (Table 2)

Histopathology  There were no treatment- or dose-related
gross or microscopic findings for the examined organs for FO,
Fl, and F2 parental ammals, and for F3 retained adults at any
concentration for either sex, except for slight to mild renal
tubular degencration and chromic hepatic inflammation ob-
served at a higher incidence in FO, F1, and F2 (but not F3)
females at 7500 ppm (Tables 3 and 4)

Payental Reproductive Parameters

Absence of effects  For absolute or relative reproductive
o1gan weights, there were no treatment-related effects at any
concentration for either sex for any generation, except for
significantly reduced absclute and relattve pawred ovary
weights as discussed below There were no treatment- or
dose-related direct effects in FO, F1, F2, and retained F3 males
on absolute or 1elative weights of the testes, epididyrmides,
prostate, or serminal vesicles plus coagulating glands (Table 2)

There were no cffccts of ttcatment 1in FO, F1, or F2 femalcs
on mating, fertihly, pregnancy, or gestationai mdices, dead
pups per hitter, or percent postimplantation loss (prenatal mor-
lality index, Table 3} Estrous cycle length 1n days was equiv-
alent across all groups for FO, F1, F2, and F3 females Pawred
ovanan primordial follicle counts were sumilar between the
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Prebreed and matng body weights and BPA Intake for F1 ammals {representative of all gencrations) (A) F1 male body weights during the prebreed

and mating periods Data are presented as mean g = SEM (B) F1 male BPA intake during the prebreed penod Data are presented as mean pg/kg/day = SEM
{C} FI lemale body weights during the prebreed period Data are presented as mean grams = SEM Body weights were not taken for females durimg mating
because of variable imes 10 msemmation (D) Fl female BPA mtake dunng the prebreed penod Data are presented as mean ug/kg/day + SEM

high dose and control F1, F2, and F3 females (and mcreased at
7500 ppm for FO females) Piccoutal imterval in days and
gestational length in days were equivalent across all groups for
all generations

There were no etfects of treatment 1n FQ, Fi, or F2 males on
mating or fertility indices (data not shown) Also, there were no
cffects on epididymal sperm concentration (except for a sig-
nificant reduction in eprdidymal sperm concentration mn Fl
males, but not FO, F2, or F3 maies, at 7500 ppm), percent
motile o1 progresstvely motile sperm, testicular homogeniza-
tion-resistant spermand head counts, DSP {except tor a sigmif-
icant reduction in DSP at 7500 ppm for F3 males only), or
efficiency of DSP in any generation of males (Table 5} Percent
abnormal sperm was alse unaffected for all FO, F1, F2, and F3

males m all groups Occasionally and sporadically, 1 male (or
rarely 2} 1 some groups, in all generations, exhubited low
motihity and high incidence of abnormal sperm In every case
for FO, Fl, and F2 males (F3 males were not bred), the male
sired a live hitter

There were no treatment-related gross or nucroscopic find-
1ngs 1n reproductive organs for FO, F1, F2, or F3 adult males or
females i any group {Tables 3 and 4)

Presence of effects  The only significant effects were secn
primarily n the 7500 ppm group in both sexes There were
sigmficantly reduced absolute pared ovary weights in FO, F1,
F2, and F3 females and relative pawred ovary weights in FO, F1,
and F2 (but not F3) females at 7500 ppm, m the presence of
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sigmficant systenuc maternal toxietty (Table 2). The only
observed effects m FO, F1, F2, and retained F3 males were
consistently reduced absolute organ weights and increased (or
unaffeeted) relauve organ weighls, caused by the 1educed
termnal body weighits of the males at 750 and 7500 ppm The
number of implants, total pups, and live pups per htter at birth
and on PND 4 precull were significantly 1educed at 7500 ppm
(500 mg/kg/day) for FI, ¥2, and F3 offspring (Tables 5 and 6)

Offspring Parameters

Absence of effects There were no differences among
groups for F1, F2, or F3 stillbirth mdex (data not shown),
prenatal (postunplantation) loss per liter {Table 5), sex ratio
{% males) per litter at barth and throughout lactation (data not

shown) or carly postnatal (PND (-4 precull) and lactational
survival (PND 4 postcull-21) mdices (Table 6) Interim off-
spring survival indices (PND 4-7, 7-14, and 14-21) were also
unaffected (data not shown) In male offspring, there were no
statistically significant effects on AGD, the number of mipples
per pup, the numbet of areolac per pup, or the percent of pups
with 1 or more nipples/areolae (Table 6)

Presence of effects  Pup body weights per litter were re-
duced at 7500 ppm for F1, F2, and F3 offspring for the
lactational period, measured on PND 7, 14, and 21 (Fig 5) For
Fl litters, pup body weights per litter were also sigmficantly
reduced m the high dose group on PND 4 for all pups analyzed
together, but not for sexes analycsed separately
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TABLE 2—Continued

BPA dietary concentration (ppm)
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Note Addiional organs evaluated mcluded adrenal glands spleen, bramn, and piuntary gland (data not shown)

*n <005, as compared to control values using appropriate statistical methods, data presented as mean = SEM
**p < 001, as compared to control values using appropriate statistical methods, data presented as mean * SEM
**+p < 0001, as compared to control values using approprate statistical methods, data presented as mean + SEM

In female offspring., AGD was sigmificantly increased in the
F2 generation at all dietary doses, with the exception of the 75
and 7500 ppm groups (Table 6, Fig 8) The absolute age at VP
(days) was significantly delayed 1n the F1, F2, and F3 gencr-
ations at 7500 ppm (and at 75 ppm only for the F2 generation)
When the age at acquisthion was adjusted for the body weight
al acqussition, VP was delayed only at 7500 ppm for all 3
offspring gencrations When the age at acquisition was ad-
Justed for the body weight on SD 7, VP was delayed at 7500

ppm for the Fl and F3 gencrations and unaffected in the F2
generations (see Discussion, Table 6, Fig. 7)

In male offspring, the absolute age at PPS (days) was sig-
mficantly delayed n the F| generation at 750 and 7500 ppm, 1n
the F2 generation at 0 3, 75, 750, and 7500 ppm, and m the F3
generatton at 7500 ppm When the age at acquisition was
ad;usted for the body weight at acquisition, PPS was delayed in
the FI gencration at 750 and 7500 ppm and 1n the F2 and F3
generations at 7500 ppm When the age at acquisition was



TABLE 3

Histopathologic Findings in Organs from F0, F1, F2, and F3 Adult Males

Daose group
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1

Adrenal glands
Ne examined
Corlex degencrauon
Llypaplasia
Coagulaung glands
No «xamined
Chronic inflammation
| prdidyems
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C brome mflagpmation
Hypospermia
Tubule giant cells
Tubule aspermia
Tubule hvpospermua
Kadievs
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Lartex, Lysi(s)
Cora dilatetion
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Inflamiation chrom
Maiignant [ymphoma

Pitunary gland
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Pars distalis degeneraton
Pars mlermedia cystis)
Pars nervosa’

Pars distalis {ymphoma

Preputial pland
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Hypurplasia
Inflammation, chionie
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Prosiate
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Abscoss
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Sommal vesicles
No vxamined
Inflammation, agure
Inflammation chronic

Splech
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Mahenant lymphoma
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Naote Dose groups 1 = 00 ppm {control), 2 = 0015 ppm, 3

“Corticomedullary junction

"Vacuolhzation, ¢yloplasmic, epithelial
"Developmental malformation

=03 ppm,4 =45 ppm, 5 =75 ppm, 6
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= 750 ppm, 7 = 7500 ppm —, no finding
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adjusted for the body weight on SD 14, nothmg changed (PPS
was delayed at 750 and 7500 ppm for the F1 generation and at
7500 ppm for the F2 and F3 generations, see Discussion, Table
o, Fig 7)

For F1, F2, and F3 weanling males and females sacnficed on
PND 21, the absolute organ weights were decreased at 7500
ppm (the dietary concentration at which the tenmnal body
weights were also decreased, data not shown) There were
reductions in absolute organ weights at lower doses, but they
were not consistently affected mn Fi, F2, and F3 weanlings or
reproducible m specific dose groups Relative organ weights
were mereased (or unaffected) at 7500 ppm (agam, caused by
reduced body weights al this dietary dose)

DISCUSSION

This study evaluated exposure of CD (SD) rats to BPA
admimistered in the diet ad ibuwum at 0,0 015,03, 4 5,75, 750,
and 7500 ppm {approximate BPA mtakes of 0, 0001 [1 pg/
kg/dayl, 002 [20 pg/ke/day], 03 [300 pg/kg/day], 5, 50, and
500 mg/kg/day, respectively) for 3 offspring generations, 1
hitter per generation, through F3 adulthood In the more than
one muthion measurements made 1 thus study, the number of
significant, treatment-related effects was extremely small The
vast majority of parameters measured was within the concur-
rent and histonical control tanges and, thus, are only briefly
discussed The focus of this discussion 1s to addiess those few
endpoints that appeared to be either statistically sigmificant
and/or of possible biological significance

Parental Svstemic Parameters

Systermic toxicnty effects m adult ammals were limited to
reductions in body weight, weight gain, and feed consumption
mn the top 2 doses (750 and 7500 ppm)

At 7500 ppm, there were consistent and persistent reductions
0 bedy weights and weight gams in both sexes and in FO. FI,
F2. and F3 generations. Feed consumption n giday and grkg/
day was vanable and showed no clear treatment-related effects,
nor were there treatment- or dose-related clintcal observations
in either sex in any gencration Body weights duning gestation
and lactation were sigmificantly reduced n FO, Fl, and F2
females at 7500 ppm, 1n FO and F2 females at 750 ppm, and at
750 ppm 1n F1 females dunng lactation

Al necropsy, FO, F1, and F2 parental and F3 retained adult
absolute organ weights were almost uniformiy reduced for
liver, kidneys, adrenal glands, spleen, pitutary, and bran at
7500 ppm Relative organ weights at 7500 ppm were typically
significanily increased, with both effects most likely caused by
the reduced terminal body weights at this dietary dose There
were no treatment- or dose-related gross or microscopic find-
mgs fur the examined organs 1 any parental ammal, except for
renal bular degeneration and chronic hepatic inflammation
observed at a hugher incidence i FO, F1, and F2 (but not F3)
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females at 7500 ppm. There were no toxicologically significant
effects on these parameters at 75 ppm or below

Parental Reproductive Parameters

There were no effects of treatment 1n ¥0, F1, or F2 females
on mating, fertility, pregnancy or gestational indices, dead
pups per hiter, or of percent postimplantation foss (prenatal
mortality index) There were no ticatment-refated effects on
absolute or relative reproductive organ weights, except for
sigmficantly reduced paired ovary weights (see below) Estrous
cyele length m days was cquivalent across all groups for FO,
F1, F2, and F3 females Paired ovanan priunordial follicle
counts wete similar between the high dose and control FI, F2,
and F3 females (but mcreased at 7500 ppm for FO females)
Precontal interval in days and gestational length in days were
equivalent across all groups for all generations

Theie were no cffects of treatment 1n FQ, F1, or F2 males on
mating or fertility indices, or treatment- or dose-related direct
etfects 1n FO, Fl, F2 and retained F3 males on absolute or
relative weights of the testes, epididynudes, prostate, or sem-
mal vesicles plus coagulating glands Also, there were no
effects on epididymal sperm concentration (except for a sig-
nificant reduction n epididymal spermt concentration 1 Fl
males, but not FO, F2, and F3 males, at 7500 ppmy}, percent
motile or progressively motile spernm, testicular homogeniza-
ton-resistant spermatid head counts, DSP (except for a signif-
icant reduction in DSP at 7500 ppm for F3 males, but not FO,
F1, or F2 males, with no effect on efficiency of DSP), or
efficiency of DSP Percent abnormal sperm was also unaf-
fected for all FO, Fl, F2, and F3 males wn all groups The
shghtly mgher (but not statistically significant) valoes for F2
males at 0 015,03, 4 5, and 75 ppm and for F3 males at 0 015
and 75 ppm were due to 1 or 2 males per group with few or no
manle sperm and most or all abnormal sperm In all cases for
the F2 males, the affected males sired live htters (F3 males
were not bred) Thete were no treatment-related gross or mi-
wroscopic findings on reproductive organs for FO, F1, F2, or F3
adult males or females

The vast majority of the iclatively few effects observed for
parental teproductive parameters occurred only at the highest
dose of 7500 ppm  The number of implants, total pups, and live
pups per Litter at birth and on PND 4 precull were sigmficantly
reduced at 7500 ppm for F1, F2, and F3 offspring

The explanation for the reduced lhive litter size at birth at
7500 ppm for F1, F2, and F3 offspring 1s not known It 1s not
due to the male since there 1s no evidence of reproductive
¢ffects on the males at 7500 ppm (or any other dietary dose),
nor 15 1t due to prenatal postimplantation loss of conceptuscs,
since postumplantation loss was unaffected at any dose for FO,
F1, and F2 dams carrying F1, F2, and F3 lhitters Preimplanta-
tion loss cannot be determuned from tlus study design since, by
the nme the parental females are sacnficed, the evanan corpora
lutea of pregnancy (which form after ovulation) have involuted



TAELE 4
Histopathologic Findings in Organs from F0, F1, F2, and F3 Adult Females

Dose group

FO k1 2

F3

Adrenal glands

No gxanmined

( ortex, degeneration
Ceoivix

No examined

Inflammation, chronik
Kidneys

No examimned

Cortex cysi(s)

Cortex, imflammation chronic

Hydronephrosis
Medulla, cyst(s)

Medulls, inflammation, chionic

Mincrahization”
Nephropathy
Pap:ila, degencration

Papilia, mflammation acute
Papilla, infammation, chromc

Papilia, nuneralzation
Pehus caleus

Peivis inflammation, chronie

Pyelonephntis, chromc
Renal tubule, degeneration
Renal tubule, regeneration
Liver
No examined
Bile duct, hvperplasia
Clear cell focus
tlepatocyte degenerafion
Hepatocy e necrosis
Inflamination chrenic
Malignant lymphonta
(hvary
No examined
Atrophy
Follicle, cyst(s)
Testes'
Owviduct
No examuned
Dilatation
Prtuitary
Nooexammed
Hyperplasia
Pars distals, cyst(s)
Pars distalis hyperplasia
Spleen
No examined
Lymphoid depletion
Malignant lymphonia
White pulp, depletion
Uninary bladder
No exarmned
inflammation, chronic
Uterus
No exanined
Decrdual reaction
llydrometra
Hypuoplasia
Inflammatton, acute
Inflammation, chronic

ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ 11— 1
006 3 & 7 7 1 2 1 6 2 2 1 t 72 2 2 2 2 —
30203 42 22— 22— 1 2——— 56 1— 2212122
1 o e e
______________ ] — — — — — —
ﬁﬁﬁﬁﬁﬁﬁ 1
R (o G [
—————— 4 — — — — - g — — — — — — 7




DIETARY BPA 3-GENERATION RAT $TUDY 133
TABLE 4— Conntnued
FO Fl F2 F3
Dose group 2 3 4 5 6 7 1 2 3 4 5 & 7 1 2 3 4 5 6 7 1 2 3 4 5 6 7
Vagna
No ¢xanmuned 3013 14 14 16 14 13 29 10 10 12 13 14 10 30 12 12 15 12 12 16 30 10 10 10 9 10 10
Hypoplasia _— e e — — - — — ] = — — = e e

Inflammanion, chronic  —
Squamous cyst(s)
Systermic neaplasms’
No examuned
Malignant lymphoma

30 10 10 10 10 10 10

Note Dose groups | = 00 ppm (control), 2 = 0015 ppm, 3 = 03 ppm, 4 = 45 ppm, 5 = 75 ppm, 6 = 750 ppm, 7 = 7500 ppm —, no finding

"Carticomedullary junction

"Dovelopmental malformaton £1 ammal no 1214 at 7500 ppm was identified as a fomale at buth (based on AGD) and throughout n-lfe At scheduled
necropsy, no 1214 exlnbited mudabdomnal testes with no male accessory sex organs and ne female reproductive organs (confirmed histopathologically) All
of the siblings of na 1214 extubted normal reproductive structures This animal s male sibling (no 1221} was also retaned postweaning and produced a live
2 hter The F2 retamed offspring of no 1221 also produced live F3 hitters The most Likely interpretat:on 15 that no 1214 15 a sponfaneous genetic male
pseudohermaphrodite, a mutation that 1s relatively comnen in mammals, weluding humans (Quigley er af, 1995}

Systemie neoplasm only reported for F3 females, although there were malignant lymphomas reported in vanous tissues for F1 and F2 males (but not FO or
F3 males) and for F3 females (but not for £0, F1, or F2 females) None appeared to be treatment or dose related

to corpora albicans, indstingwishable from corpora albicans
from previous ovulation cycles Although the absolute and
relative paired ovanan weights were reduced in FO, FI, F2. and
F3 (absolute only) females in the present study, there was no
evidence of reduced ovanan prunordial follicle counts at 7500
ppm N any generation, even 1n the presence of significant
systermc maternal toxicity

There were no significant lustopathological findings for any
reproductive organ n either sex at any dosc 1n any generation

Offspring Parameters

As i the parental animals, the vast mayjonty of the 1elahvely
few cffects observed for offspring parameters occurred only at
the nighest dose of 7500 ppm

Body weights  Effects on body weights were also observed
m offspring only at 7500 ppm, beginning on PND 7 and
continumg through lactation, weaning, and the postweaning
period to adulthood m all 3 generations (F1, F2, and F3). The
reduced body weight in periweanlmgs at 7500 ppm and in
older amumals at 750 and 7500 ppm, in all generations, was
most likely the cause of the reduced absolute organ weights in
F1, F2, and F3 weanhngs, F1, F2, and F3 adults, and conststent
with the 1ncreased {or absence of an effect on) relative organ
weights at these dietary doscs

Organ weights  Absolule and relative organ weight data
for F1, F2. and F3 weanling (PND 21) pups indicate that for all
but the ovanes, the absolute o1gan weights were reduced, and
the relative organ weights were increased or unaffected in all
groups, mcluding 750 and 7500 ppm, at which postweaning
body weights were sigmficantly reduced For pamed ovary
weights, the effects m the F1, F2, and F3 female weanlings at

7500 ppm paralleled effects observed n the FO, F1, and F2
adult females (both absolute and relative weights were re-
duced) and mn the F3 adult females {only absolute ovary
welghts were reduced) For Fl, F2, and F3 males and females,
the absolute organ weight changes were decreased at 7500 ppm
(the dictary concentration at which the terrmmnal body weights
were also decreased) At 7500 ppm, there were reductions
absolute and relative paired ovarian weights (absolute m F1,
F2, and F3 females, relative m F1 and F2, but not F3, females)
Statistical analysis of ovary weight, covaned by body weight at
necropsy (Fig 6A), mdicated consistent effects only at 7500
ppm Simularly, testis weight covaned by body weight at nec-
ropsy (Fig 6B) indicated effects only m the F3 generation (the
generation not mated), with no effects mm the FQ, F1, or F2
generation males

Some of the ctfects on absolute or relative organ weights 1n
the Fl, F2, and F3 weanlings were also present mn the corre-
sponding adults, including absolute and relative paired ovary
weights that were significantly reduced n the weanling and
adult Fi, F2, and F3 females at 7500 ppm The pattems of
absoiute and relattve wetrghts show that test matenal-related
effects cxast only in the highest dose group and only for paired
ovares

[n accordance with current thinking on absolute and relative
organ weights, when terminal body weights are reduced, only
those o1gan weight parameters that exhibit statistically signif-
icant differences n the same direchion for both absolute and
relative values are considered biologically important and di-
rectly treatment related Therefore, the changes in relative FI,
F2, and F3 male and female weanling organ weights were not
considercd to be brologically significant and were most likely
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TABLE §
Summary of Selected FO, F1, and F2 Malc and Female Reproductive Parameters

HPA chetary concentraton (ppm)

(eneration 0 0015 03 45 75 750 7500
Females

Estrous Lyvele fength (days)

ko 458 =025 441 =009 448 =020 450=011 457=014 445018 426009

£ 441 =810 4472011 4192009 470=4923 494 = 902] 440 z013 4354011

b2 4544721 461 x024 4392014 4474023 417*>007 456 2024 456 =011

Fi 432 =018 434 =012 432=009 439 =018 466 =021 459021 431009
Precuntal mitenal (davs)

1y 23=02 l4=02 23=02 29=03 24202 23=02 34x05

Tt A0z od 3203 27>02 3l=04 I =04 2863 17202

T2 A rod oz MU 2703 2903 1702 jt=xel
Gestational Tengih {days)

F0 221 =01 21z AR AR | 2210 - 1 12101 WhH=hi 2101

Pl 2Lz 0] 20U 2= 22041 90l 0= 218 %1

k2 D=l 2301 2ol 2o-u0l 21+l 20= U 21 x0k1
Nu 1 nplant ~tgs dam

(Y] 1423z 1jo2 1504 =051 1493 £ 04y 1393 = 1ol 1474 £ 064 404 = 048 1189 £ 0 S3%*

1 1586 = 144 1631~ 046 In 13 - 064 14 %5 = 07y 150+ )39 1600 = 0 193 £ (r41eee

12 1525 =033 1563 038 503 = 053% 4 19 =173 13§11 £039 1444 = 033 1244 = Q194
No twal pups hitter

ri 4d = 06 149207 4385 13506 40205 131 z06 11804

2 149 =06 I¥1 05 4307 “Mruy i$45x£0% 3ez08 11 2054

F3 1492064 133204 133205 138+ 06 41x04 138x04 112 Q4ves
%o Postimplantahion tosshitter

Fi 345123 696 =267 J2= 170 566> 1 48 118) + 42 996 =303 1133 > 364

r2 9352183 91l =151 159 197 644 = 170 T04+ 144 737198 108 % 221

Fi S02z 114 TI7 = (o0 659 > | 57 88 = 392 92>+ 177 687 =135 12302217
Pared ovanan pnmordial follidle counts

0 sy =4l o 4532 2 26 3%

Fi 3530=354 YT =468

F2 492 =27 IRV 255

I a6 =557 3554 383

Male~

E pididymal sperm conceniration (|(Jﬁl‘g)
4] 13 14 = 3897 76990 £ 36 T6 75269 £ 2603 #4040 * 2909 37556 £ 3T 65 74248 = 3046 75532 £2923
£l 68260 = 3325 8 25 £ 25 65 044 38 £ 28 48 65318 £ 2338 65420 £ 20 86 62 57 = 2629 55731 % 27 T2%+

B2 9241922522 Q0842 £ 3565 90795 £ 23 28 89406 = 24 34 860 14 x 31 97 90591 = 2493 B7738 £ 2913
F3 89910 = 28 55 89719 £ 3831 G117 £ 3547 92384 X 3934 K696 ¥ 3193 92936 = 3170 BOT 95 * 27 80
Spenromatthty (Vo)
Fu 752t TTIx30 L ] Tew 18 HIr29 TT9> 14 IS
Fl T4 %00 mBexL7T o914 ™o+ 14 793+15 R1O0>09 T91x12
b2 o x4 T1*29 TR L6 T63+ 32 0L 14 MIxzi2 MEx 10
LR T24x 18 898 30 mWlzo A4 x 1Y 68230 681 =20 HoxlE
Yo Abnunual speni
[ 329 r0y2 172+012] U1 T 024 2030 5t6 > 327 23547 170016
I TUR 2016 413220 44528 Pok = ul3 241 =045 182416 1691 IR
12 219 % 138 459 = 299 40 =210 1252139 3472112 2 =028 1622017
i L75=016 514323 P83 =020 124z u2k 831z 420 170 =416 103030
Dy sperm producrion !esue(li)"«!esn: davi
tu LG5~ 17 35~ [ &7 LRI T By I - 143 I =] 8 1§59 = | 44 129+ 130
t 4610 =270 433 X 255 2R =202 4551 = X R 4342 2 216 4495 = | 64 4467 +279
B2 315 =212 3230250 TV e o & 014 = 262 o6l = 185 258 =206 3300 £24)
F3 R =17 W13 ee = 093 207213 JOE3 £ 138 1872163 2421 & [ 20%
E fhouncy of daily spurm production (10' g stivday)
fy b2k z 076 1791 =094 W2 UYL 18w =07 IRG7 =10 2074 =085 19142074
1 2491 = 1 41 2689 = 146 2418121 2505 = 140 M7 108 A= 10] 275121467
F2 1993 =115 1764 %133 067 £ 132 1960 = 135 17117 1886 > 124 2005130
F3 1916 = 092 1828 £ 0K4 1820 £ 05t 1828 = 069 1781 = 064 9202096 1756 £ 071

Mote Addinonal parameters evaluated included mating and fertility indices for both sexes, gestational mdex, number dead pups on postnatal day (PND) 0,
stilibirth index, and live birth ndex for females and testicular homogemzation-resistant spermatid head concentration for males (data not shown)

*» < 005 as compared to contiol values using appropriate statistical metheds, data presented as mean + SEM

**n < 001, as compared to control values using appropriate statistical methods data presented as mean = SEM

*akn < 001, as compared to control values using appropriate statistical methods, data presented as mean * SEM

secondary to the decreased body weights The difference in  mg/kg/day) of the test matenal being consumed by the wean-
effects on weanling versus adult amimals 15 hikely the result of  hing amimals 11 the lugh dose group (in their first postwean
the very high dietary intakes (greater than 750 [786-1205] cexposuie week). These intakes are approximately | 5 to 2 imes



TABLE 6
Summary of Selected F1, F2, and F3 Offspring Reproductive Developmental Parameters

BPA dictarv concentrahom (ppm)

Parameter Generation 7] uo1s 03 435 75 750 TS0
Males and temales
No e pups hiter (PND 63)
Tl 14306 H7=07 141xp4 133x06 137405 129 =046 TS > 4+
£2 14606 149 - 04 4307 47=07 14304 149 =058 108 £ (5%
ke 148 204 4l -y 132 x05° 136 =06 13904 13704 105 > (1 4+
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3 91 14 ghi=11 94 =34 WIZO6 984+ 08 97609 991 05
[actstional mdex tno sunvvng 21 days no e posteull an PND 4)
Pl o ~-04 9hi= 04 o0+ a4 G0~ 04 a0 +00 996 +~ 04 978+ 13
12 99305 997 =13 Y703 LR - ] EER = -1 100G =00 99107
B3 93 =q5s YHAH T DY GRG =08 1o =0n NG ON WHx04 988 =08
Fernales
AGTY ()
Fz 095 =001 GOz GOI* Uy = DO+ 098 = Q01* 097+ 001 099 = 00]** Gug =001
3] 092 Q02 [l i 1] 7] QU ooz 093 =002 095 L 001 095 =00t 094 £ 00
Body weight liter PND O (x) El 619012 Gl RI2 629012 017 =010 627Tr 012 6ls 018 600009
F2 597=x40m Gl =Ny 594 £ 015 613 =308 601 012 600 = 00Z S99 010
k3 S9R £ Q09 LEER-S A 1Y) 614008 631 =015 F9 009 610 =013 614 =007
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Fl W03ix0 1 xa0l 4203 WNi=xod Wizl oyz=ao3 339 2 3%
F2 31304 Nz=04 3704 ME=04 3tex04 312204 353204
3 N1zo3 Whr=n3 3303 W9 =01 314x03 ilr=u3 343203
A at VP adjusted lor bady weight on SD 7 (days)
Fl N6=03 s =03 W2x0d We6xal W0z=03 =03 325 * (4
F2 =0 N3xuy 32=x09 B0 32Zx09 39x0Y Mzl
F3 Jzzxo4 e =04 3L x04 310x04 316x04 g xe4d 3] x D gne
Bodv weight at acquisibion (g}
F1 102522208 10581 =211 9308 x | 41 106 (4 = 260 PITI M MR2IT X179 9232 £ 2544
k2 JO504 2197 647 2250 1423 =220 1463 £ 894 107462206 105142234 10250 =239
F3 WS = 23 A0 248 101852223 10564 = IRS 10515 x 198 10241 =] 86 G904 = 248
Malus
AGI {mmy
k2 FO% =001 200002 199 24002 L9 =00l L95 £ 001 196 £ (102 20000
[l P97 2007 197 =002 197 =004 200003 200002 200002 196 =002
Hody wuight lirer PND 0 (2)
Fl LRE - RN IR 66% =012 660 =010 662 (12 649 =017 637011t
Fz GI8=01] 65l =0l 628 x0t6 H45 = 008 64017 G642 + 010 638010
k1 6 =010 LI Bt 1] 651 F 00h HHcENLS 640+ 010 G40 + (12 640 =Dy
Mo mipples male pup (PND 11 17)
F! 000 000 e = 00 Q00 = a0t Q00 = 000 000 = 000 000 * 000 Guo =000
F2 Q00 > 000 0oL = 000 OO0 =40y OO0 =000 000 £ 000 D 000 goe =000
F3 Q00 2 oul IRV ER-R tR V) 000 =400 QU = 000 000 & G0z 000 Qo0 = O
Mo aeolae pup (FRD 1113
Fl D00 2000 on2 oo 000 =000 gl 2003 006 + G4 Q04 =603 00l =001
F2 4052003 006 = 00y Q09 = 006 004 2003 002 £00l qas =063 005 x 003
F3 QW00 oIz ooz am zoal 000 > 000 006 x 003 aa3 =002 000 000
Absolute age at PPS {days)
k1l 419x03 4321z04 41zxo] 422 +03 42804 436 = (4% 458 2 Q3me-
F2 421+01 43503 437 X 04 29 *01 433 203 43203 479 = | Rees
F3 42104 41101 431 =04 41904 428013 431>02 452 2 Q4eex
Ape at PPS adhusted for body weight at acquisinon {days)
k1 419>y 428 -0% 427 x03 42003 427403 436 = (3 468 £ Qgers
F2 41906 Hex07 4312306 42906 431 06 43806 433z Qe
F3 42903 20x03 43i1x03 41903 426203 430203 460 2 0 qee
Age at PPS adjusted for body weight on S 14 {davy)
F1 420203 41303 431> 04 4242103 42803 416 + D3* 452 = (4490
F2 42507 007 43907 Joxn? 307 431207 46 T X QR
F3 4212013 42303 431 %04 2003 42503 431 =03 450 = 04"
Bodv werght at acquisition (g)
Fi 25 R IG 221282342 2506272 22057 £ 356 21669298 21419 =382 19402 % 3 33w
F2 219742376 220334 223262397 27304320 219832293 20136363 20013 + SR
F3 0933+ 339 201440 £ 326 20832408 23T 337 21431 2348 2104h 334 186 76 &£ 2 508

Note Additional parameters evaluated included number of live pups per Litter on posinatal day {PNI) 4, 7 and 14, survival ndices for PND 4-7, 7-14 and
14-21 and percent male pups with | or more mpples/aicolac (data not shown)
*p < 005, us compared to control values using appropriate statistical methods data presented as mean + SEM

*x

p =~ 001, as compared to control values using appropnate statistical methods, data presemied ¢s mean = SEM

**Ep <X 0001, as compared to control values using appropriate stahistical incthods, data presented as mean = SEM
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nation for the reduced number of total and live pups per hitter
al birth at 7500 ppm for F1, F2, and F3 offspring 1s not known
It s not due to effects on males, since thete 15 no evidence of
reproductive effects on the males at 7500 ppm (or any other
dietary dose) It 1s not due to prenatal postimplantation loss of
conceptuses, since postimplantation foss was not affected at
any dose for FQ, F1, and F2 dams carrving Fl, F2, and F3
litters Preimplantation loss cannol be determined from this
study design, since by the time the parenta females are sacni-
ficed (at the weaning of their hitters), the ovanan corpora lutea
of pregnancy (which form after ovulation) have involuted to
corpora atbicans, indistinguishable from corpora albicans from
previous ovulation cycles The possibilities, thetefore, exist
that there were increased preimplantation loss and/or fewer
cggs ovulated at 7500 ppm Although the absolute and relative
paired ovartan weighls were reduced m FO, F1, F2, and F3
{absolute only) females in this study, there was no cvidence of
reduced ovanan pnmomdial follicle counts at 7500 ppm n any
gcnmatlon

Biegel ef of (1998a) also reported reduced live litter sizes
associated with reduced number of implantations per litter (the
latter was not observed in the present study) at 2 5 ppm dietary
E2, but did not offer an explanation In the present study, dams
at 7500 ppm exhibited profound reductions in body weight and
weight gain, which 1s at least consistent with eftects of pro-
found maternal systerme toxicity as causative per se

Acqunsition of Pubertal Chear acteristics

VP and PPS  Reduced body weights are also most likely
the causc of the significant delay i acquisinon of puberty m
both sexes {age at acquisttion of VP i females and PPS n
males), observed 1 all offspring gencrations at 7500 ppm,
using ANCOVA with body weight at acquisition as the covarl-
ale Analysis of the ages at acquisition alone (by nonparamelnc
Krushal-Wallis and Mann-Whitney U tests) did result i sig-
wficant delays at lower doses (rarely and not consistently), but
the values were not significant with ANCOVA (Fig 7)

Body weight at acquisition was significantly reduced at 7500
ppm for F1 males and females and for F2 and F3 males with
ANCOVA However, acquisition of developmental landmarks
18 dependent on both age and weights, 1¢e, heavier animals
acquire the fandmark earlier, while highter ammals acquire the
landmark later However, lighter animals do eventually acquire
the landmark (unless there 1s another cause for the delay) and
In many cases acquire the fandmark at the same or lighter
weight than the heavier animals, but al an older age (e g,
Camey ef al, 1998, Kennedy and Mitra, 1963} All anumals in
this study acquired puberty The highter amimals acquired pu-
berty at a later time {older age} Most of them were comparable
in weight at the tume of acquisition to the control (and lower
dose groups) animatls that acquired puberty at an earlier time
(and thus, a younger age)

There 1s much discussion among reproductive toxicologists
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FIG 7 Mean age st acquisttion of puberty covaried by body weight at day
of 7eguisiien Data aie presented as adjusted age 1n postnatal days * SEM
(A} Vagmal patency (VP) for F1, F2, and F3 females (B) Preputial separation
(PPS) for F1, F2, and F3 males

as to the most appropriate body weight to use as a covanate for
ANCOVA other than that at acqusition. We covaried age at
acqusition of puberty both by the body weight at acquisition
{to standardize pup weights to the same physiologic state, i e,
puberty regardless of age) and by the body weight on a pre-
breed study day, encompassing the time of acquisttion (1 €, SD
7 for females and SD 14 for males) to standardize pup weights
to the same age, regardless of physiologic state

To use the body weights on SD 7 and 14 as the covanate for
age at acquisition of puberty, we cstablished that the ages for
cach group on the chosen study day, within each generation,
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were cquivalent (by ANOVAY), and that the vanances (1 ¢, the
distributions} also did not differ (by Levene’s test) The results
for the covarate analyses by body weight on SD 7 (females) or
SD 14 (males) are presented m Table 6 The ANCOVA anal-
yses resulted n essenually the same findings, regardless of
which body weight was employed as the covanate, which 1
consistent with the reduced body weights 1n both sexes in all 3
offspring generations throughout their respective prebreed pe-
1ods at 7500 ppim

Since acquisition of both landmarks i both sexes of both
generations was delayed, these resuits are probably not caused
by estrogen receptor-mediated events or other endocnine-re-
lated toxicity The only endocrine-mediated mechanism cur-
rently known to tesult 1n delays in puberty in both sexes would
be mterference with steroidogenesis, thereby reducing testos-
terone (and DHT) levels 1n males and estrogen levels i fe-
malcs, and there 15 no cvidence that BPA mterferes with
sterowdogenesis 1n rats It 1s most iikely that the delays
puberty in both sexes at 7500 ppm were caused by reduced
body weights prior 1o and at acquisition 1n all offspring gen-
crations

This interpretation 1s consistent with the recogmtion by the
US EPA (1996, p 56295) that “body weight at puberty may
provide a means to separate specific delays m puberty from
those that are related to general delays in development.” The
delays 1 VP 1o femnales and 1n PPS 1 males at 7500 ppm i
this study were relatively minor. 2 5 (F1, F3) and 3.5 (F2) days
for females and 3 | (F3), 3 9 (F1), and 5 8 (F2) days for males
(the detay i acquisition i F1 males at 750 ppm was 1 7 days)
Bicgel ef al (1998a,b) have shown that dietary admimstration
of E2 at 005 and 2 5 ppm resulted in accelerated VP {(by 7
days) i CD (SD) 1ats

AGD  The sigmficant effect on acquisition of reproductive
landmarks i F1 and F2 offspring required a measurement of
AGD m newbom F2 and F3 offsprning, as specified n the
gudelines (US EPA, 1998) AGDs 1n newborn F2 and F3
males were statistically equivalent across all groups at PND 0
In the newborn F2 females, AGD was statistically sigmificantly
longer at 0 015, 0 3,4 5 (not 75), and 750 (not 7500) ppm, with
mean values of 0 98, 098, 0 98, and 0 99 mm, respectively,
relative to the control group mean value of 0 95 mm (and 0 97
mm at 75 ppm and 0 96 mm at 7500 ppm, Figs 8A and 8B}
These effects were mcreases m AGD of only 0 03-0 04 mm,
equivalent to mcreases of only 3 16—4 21% They were also
present only at doses whete the mean F2 female body weights
per hiter were shightly, but not statistically significantly, higher
than mn the control group and i the groups with unaffected
AGDs, body weights, per se, are known to affect AGD (Gal-
lavan et af, 1999) These small differences (0 03-0 04 mm),
espectally since the AGDs for F3 female pups m all groups
wele statistically cquivalent, are considered of no biological
significance because the magnitude of the differences 15 mun-
imal. all mean values round to 1 0 mm, and these changes,
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along with the sinularly minor delays i acqusit:on of PPS and
VP, arc not assoctated with any alterations i reproductive
organ structures or function 1n the animals exhibiting them In
add:tion, AGD 1s under androgenic control, specifically dihy-
drotestosterone {(Gray ef al , 1998; Gray and Ostby, 1998) and
1s not affected by estrogens (Biegel et af, 1998a) BPA was
shown to be netther an androgen nor antiandrogen in vivo
{Laundenbach ef af, 2001) Therefore, the effects reported on
F2 female AGD are considered of no biological significance
and not due to BPA exposure

Comparisons across Generations

One of the possible analyses that can be done with a mul-
ngenerauon datasel 1s to charactenize an effect (or lack thercof)
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across generations This 15 permitted 1f 2 important statistical
critenia are met the control groups are not statistically different
and there 15 no mteraction between dose and generation, 1€, a
dose X generation mteraction

To determine 1f 1t was appropriate for data across genera-
tions to he pooled, a two-way ANOVA was performed for
organ weights {such as epididymides, testis, and ovanes),
developmental landmarks (VP and PPS), and AGD The results
showed that several parameters could be pooled and several
could not be pooled For testis and epididymides weights, there
were sigmificant differences between F1 and F3 controls (p =
0 0004) and between F2 and F3 controls (p = 0 0001}, respec-
tively This 18 understandable since the F3 anumals were
younger, had less total exposuie duration to BPA, and had
never been mated

For daily sperm production, there were sigmficant differ-
¢nces between the F1 controls and both F2 (p = 0 0048} and
+3 (p = 0 0005) controls This was understandable since the F1
gencration controls had a lower epididymal sperm concentra-
tion but a higher spermatid head concentration than the other
generations, which caused the DSP and effictency of daily
sperm production to be higher than the other generations For
ovary weight, the results (p = 00007) of the ANOVA for
interaction showed that there was a significant dose X gener-
ation effect Based on these results, the generations could not
be pooled for eprdidymudes, tesus, or ovary weights or for
DSP Thus. the only statistically valid comparisons for these
parametels wele between doses for cach individual generation
and 11s concomitant control

For PPS, VP, and AGD for both males and females, there
were no statistical differences among control groups (for PPS,
p = 08797, for VP, p = 0 1848, for AGD male, p = 0.7262,
for AGD female. p = 03181) This 18 also understandable
since the ammals were all covaned with body weight at the
same study day (SD 7 for females and SD 14 for males), were
statistically the same age on that date (no statistical differences
in the distnbution of ages among groups), and had the same
range of tolal exposure durations to BPA across groups Thus,
ihe data for these 3 parameters could be pooled,

The pooled data (r = 385 Iitters, dose and dose X genera-
tion df = 6) fiom both F2 and F3 generations for male AGD
showed the same results as did the individual gencrations when
compared to their concomuitant controls (1¢, there were no
effects of BPA atl any dose 1n any gencration or across gener-
ations) For pooled female AGD (n = 385 Iitters, dose and
dose X generation df = 6), none of the values differcd more
than 0 04 mm from the control value, although 3 were statis-
ucally signficant (at 03, 750, and 7500 ppm) None of the
individual values for female AGD for the F3 generation dif-
fered mare than 0 04 mm from the control value (as with the
pooled values), and none of these 6 dose group values weie
statistically different {from 1ls concomutant control value None
of the F2 values differed more than 0 04 mm from the control
values, yet 4 of the 6 doses were statistically sigmificant
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Biologically, the difference of 0.04 mm 1s msignificant and
most likely due to the exceptionally well-controtled micromet-
ri¢c measurcment techmgues for AGD (all standard errors were
within 0 02 mm of the mean)

The pooling (n = 626, dose and dose X generation df = 6)
of the PPS data across all 3 offspring generations created a
statsstically significant difference at 0.3 ppm, which was not
present 1n any of the individual generations No other dose
below 750 ppm mn any generation or m the pooled data was
significant, Thus, this finding was considered to be an anomaly
and not biologically meaningful

The pooled data (n = 627, dosc and dose X generation df =
6} from all 3 offspring generations for VP showed the same
1esults as the data from the individual generations when com-
pared to their concomitant controls, 1 ¢, there were no cffects
of BPA at any dose 10 any generaiton or across generations
other than at the highest dose of 7500 ppm

Bascd on the results of the statistical tests for the pooled
data, pooling the data did not lend any more msight into
mlerpretation of the data than did just comparing individual
generations with their concomitant confrols

Other Research and Routes of Fxposure in Rat Reproduciive
Toucity Evaluations

Absence of effects  Welsch and colleagues (Elswick er al
2000, Welsch et af , 2000, 2001) reported that exposure of CD
(SD) female 1ats (13-16 pregnancies/group) to BPA 1n dnink-
g water at 0, 0005, 035, 5, or 50 mg/l from GD 2 through
PND 21 (with intakes of ~ 0 001 10 ~ 10 mg/kg/day) resulted
1n no effects on differentiation and function of the reproductive
system in female (Welsch ef af , 2000) or male (Elswick er al
2000) F| offsprmg when evaluated through 10 months of age
In Fl females, there were no effects of BPA on feriility,
fecundily, organ weights, AGD, VP, age at first estrus, estrous
cyclicity, ovanan follicle counts, or lordosis The positive
contrel DES (at 0 035 mg/1) did cause accelerated VP and age at
first estrus 1n females In F1 males, there were no effects of
BPA on AGD, PPS, organ weights, hormone levels, sperm
counts, fertibty, immunohistochemically measured ventral
prostate AR levels, and no treatment-retated histopathological
changes

Other researchers have also reported no effect of exposure to
BPA at low doses Kwon ef o/ (2000) admimistered BPA by
gavage to pregnant CD (SD) rats at 0, 3.2, 32, or 320 mg/kg/
day trom GD 11 through PND 20 DES at 15 pg/kg/day was
employed as a positive control Offspring female pubertal
devetopment was unaffected by indirect BPA cxposure at any
dose There were also no effects on the volume of the scxually
dimorplue nucleus of the preoptic area (SDN-POA} of the
biramn in 10-day-old offspring females, on estrous cychicity, on
sexual behavior of the offspring females at 4 months of age, or
on offspring male reproductive organ weights at 6 months of
age (including testis, epididymis, seminal vesicle, and ventral
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and dorsolateral prostate lobes) DES increased the volume of
the SDN-POA 1n offspring females and caused iregular es-
trous cyclicity

Ema et al (2001) from the Chemical Compound Safcty
Rescarch Institute i Hokkardo, Japan, administered BPA
distilled water by gavage (stomach tube) to Cry CD (SD) rats,
25/sex/dose at 0,0 2, 2, 20, and 200 ug/kg/day This study, hike
the present study, was conducted under GLP regulations and
was compliant with the US EPA testing guidelines (U S
EPA, OPPTS, 837 3800, 1998). The Ema study also mcluded
endocrine-scnsttive measurements and neurobehavioral end-
pomts. evaluating functional development m Fl and F2 off-
spring (open field motor activity and Morris water maze leamn-
ing and memory tests), and various serum hormone
concentrations in FO and F1 parental ammals and retention of
F2 weanlings Thirty-seven ammals per sex per group (25 from
the main study and 12 from “satelhic groups”) were evaluated
until adulthood, mcluding gross necropsy, organ weights, and
histopathology for F2 males and estrous cyclicity and gross
necropsy for F2 females The authors concluded that “oral
doses of BPA of between 0 2 and 200 ug/kg administered over
two generatons did not cause significant compound-related
changes m reproductive or developmental parameters n rats”
(Ema ef al , 2001, p 522) These conctusions are supported by
our findings of no biologically relevant effects of BPA below
5 mg/kg/day in any generation n either sex

Nagao ef al (1999) administered BPA by sc mjection to rat
pups on PND [-5 at 300 pg/g (300 mg/kg/day) and reported no
effects on male or female reproductive development or on adult
offspring reproductive structures or functions Estiadio! ben-
zoate was also admimistered by the same route and ummg to a
separate group and caused clear effects m male and female
reproductive development and m reproductive structures and
functions

Atanassova ef o/ (2000) and Whlhams et o/ {2001) showed
that Wistar rats treated nconatally with a range of doses
(001-10 g, equivalent to 10 pug—1 0 mg/kg 1 a 10-g neo-
natal rat pup) of DES on alternate days from PND 2 to 12
developed a dose-dependent retardauon of pubertal spermato-
genesis on day 18, as evidenced by decreases in testis weight,
seminiferous tubule lumen formation, spermatocyte nuclear
volume per umit Sertol cell, and elevauon of the germ cell
apoplotic wndex The 2 lowest doses of DES (0 1 and 0 01 pg)
significantly mncieased spermatocyte nuclear volume per unil
Sertoli cell Simularly, datly treatment on PND 2—12 with BPA
(05 mg. equivalent to 50 mg/kg 1n a 10 g neonatal rat pup)
significantly advanced this and some of the other aspects of
pubertal spermatogenesis In adulthood, testis weight was de-
creased dose dependently 1n rats treated neonatally with DES,
but only the lowest dose group (0 01 pg) showed evidence of
mating (3 of 6) and normal fertility (3 litters) Amimals treated
neonatally with BPA had increased tesis weights and exhubited
“reasonably normal” mating/fertility (Attanassova et af , 2000,
pp 3898 and 3904) The authors concluded that the effect of
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high doses of BPA on the first wave of spermatogenes:s at
puberty was “esscntizlly benign™ (Attanassova ef al, 2000, pp
3898 and 3908) Furthermore, this group concluded that weak
cnvironmental estrogens n general are “unbkely to pose a
significant risk to the reproductive system of the developmg
human matle unless the compound in question also possesses
some other biological activity of relevance” (Williams et o/,
2001, p 24%)

Rubin er aof (2001) reported no effects on the number of
pups per litter, sex ratro, day of VP, AGD, and no significant
histopathological findings 1n offspring of rats (SD) exposed to
BPA in drinking water to approximately 0 | and | 2 mg/kg/day
from GD 6 through lactation Kubo et al (2001) showed that
a BPA dose of 1 5 mg/kg/day in drinking water to 10 female
Wistar 1ats during pregnancy and lactation produced no differ-
cnces between organ weights (testis, epididynus, ventral pros-
tate, ovaries, ulerus) and serum hormone levels (LH, FSH,
testosterone, or 17B-estradiol) in offspring at 12 weeks of age,
when compared to the control group valucs Ramos et af
(2001) reported no effects on litter size, male or female pup
body weight, sex ratios, o1 AGD foliowing exposwe to 25
pg/kg/day and 250 pg/kg/day of BPA dissolved in DMSO
admrmstered by continuous sc infusion via osmotic pump from
GD B8 to PND 23 to pregnant Wistar rats {4 dams/group)

The data presented above from other laboratonies for BPA
administered by varous routes of exposure are consistent with
the findings from the present study, which indicated no effccts
of BPA at 0 001-5 mg/kg/day (1 e, at low doses) when adrmun-
istered in the feed

Presence of effecis  Still others have reported effects of
BPA exposure in rats, usually by some nonstandard means of
dose delivery, such as via continuous sc infusion by impianted
osmotic mimipumps or at relatively high doses Steinmetz ef of
(1997) exposed Fischer (F344) and SD rats to BPA (appioxi-
mate dosc of 220225 pg/kg/day) or E2 (approximate dose of
6-7.5 pg/kg/day), using silastic implants for 3 days With
BPA, F344 rats showed an mcrease m serum prolactin levels
and hyperprolactinerua but showed no effect on antenor pitu-
stary weight There were no effects on cither endpomnt with the
SD rat E2 produced hyperprolactineria in both strains of rat,
bul produced an increase 1n anterior pitwitary weight in only the
F344 rat Stoker er of (1999} reported that BPA, given to male
(prepubertal} Wistar tat pups on PND 22-32 by s¢ injections of
0 or 530 mgrkg once daly, stmulated 1ncreased secretion of
prolacun during the dosing period and increased mean lateral
prostate weight and inflammation of the lateral lobes of the
prostate at [20 days of age. Tohe: ef al (2001} also reported
increased serum prolactin and increased plasma concentrations
of luteimzing hormone m male Wistar rats exposed to 1 mg/kg
BPA wvia sc injection for 2 weeks

Chahoud and tus colleagues (Fralkowsk: and Chahoud,
2000, Schonfelder et a/, 2001, Talsness and Chahoud, 2000,
Wu and Chahoud, 2000) exposed pregnant SD rats to BPA by



DIETARY BPA 3-GENERATION RAT STUDY

gavage on GD 6-21 at doses of 0, 002, 01, and 50 mg/kg
(11- 20 lLtters/group) and reported vartous eflects of sexual
development in the offspring However, the NTP Environmen-
tal Distupters Low-Dose Peer Review Statistics Subpanel in-
dicated that a “severe design deficiency” of abscnce of a
concurrent control group precluded “statistical reanalysis of the
data” [and] “any rehable assessment of the effects” reported for
BPA by this group (NTP, 2001, Appendix A, p A-58)
Rubm et af {2001) reported increased body weight gain m
offspring of SD rats exposed to BPA in drinkmg water to
approximately 41 and i 2 mg/kg/day {from GD 6 through
lactation They also 1eported altered patierns of estrous cyclic-
iy and lowered plasma LH levels 1o the high-dose BPA group
Kubo ef a/ (2001) showed that a BPA dose of 1 5 mgrkg/day
in drinking water to 10 female Wistar rats duning pregnancy
and lactation produced similar results at weeks 6 and 7 m
offspring (5/sex/htter) for movement, passive avoidance pat-
terns, and size of the locus coeruleus (7 rats total/sex for BPA,
6 rats/sex for control at week 20} In the control group, females
showed a higher activily, lower avoidance memory, and larger
locus coeruleus than the males
Ramos ef al (2001) reported that both 25 pg/kg/day and 250
pg'kg/day of BPA, dissolved in DMSO admmistered by con-
tinuous sc infusion via osmotic pump from GD 8 to PND 23 to
pregnant Wistar rats {4 dams/group), produced an ¢ffect on the
protiferatton and differentiation of epithehial and stromal cells
in the ventral prostate (up to 4 rats/hitter) This was expressed
as an increase n the fibroblast smooth muscle cell ratios and a
decrease w1 the AR-positive cells of the periductal stroma
Takahashi and Oishi (2001) reported that young (4 weeks of
age} F344 rats (8/group). given dictary concentrations of 0,
234, 466, and 950 mg/kg/day of BPA for 44 days, had de-
creased body weight, food consumption, and liver weight at
466 and 950 mg/kg/day and ncreased kidney weight at all 3
doses Scminal vesicle and doisolaleral prostate gland weights
were decrcased at only 950 mg/kg/day, and serminal vesicle
weight was decreased at all BPA doses Although there were
no effects on testis, epididymudes, or ventral prostate gland
weaght at any BPA dose, histopathological examination of the
testes revealed senuniferous tubule degeneration and loss of
clongated spermatid 1 a dose-dependent fashion at all doses.
Many of the effects observed by the above authors were
from BPA admimstered by various parenteral (non-oral)
roules, versus the present study with BPA administered m the
diet, or wete endpoints not directly evaluated 1 the ptesent
study Results from the present study do confirm effects on
body and systemuc (but not repoductive or accessory sex)
organ weights at lugh doses (750 and 7500 ppm)

Strain Differences

One recent, recurring concern 1s the possible differential
responstveness of various rat (and mousc) strains to endocrine-
active compounds Diel ef o/ (2001a) reported that ovanecto-
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mized female Wistar, SD, and DaHan rats responded differ-
ently m a uterotiophic assay lo the oral administration of a
positive control, ethinyl estradiol (Wistar = DaHan > §D),
and BPA (SD = Wistar > DaHan) after 3 days of dosing. Dt
et al (2001b) also evaluated the same 3 rat strains for a
uterotrophic response to a number of chenucals, and reported
“all analyzed rat strains respond with a comparable sensitivity
o phyto- and xenoecstrogen treatment™ (Diel ef af, 2001b, p
590)

Steinmels ef afl {1997) reported that a 3-day exposure o
BPA, using silastic implants, resulted i increased serum pro-
lactin levels and hyperprolactinera 1 F344 but not SD rats

Long er of (2001) found mo stramn differences between
ovariectonized F344 and SD rats (four/group) exposed to BPA
by a single 1p mycction at doses of 002 to 150 mg/kg In both
strams, BPA elevated vascular endothehial growth factor
(VEGF) mRNA expression in the vagina and uterus at 37 5 and
150 mg/kg, respecuively The anterior pituntary weight was
unaffected m either strain E2 produced hyperprolactinemia m
both strains, and antersor pitustary weight was ingreased only in
the F344 rat

The Wistar rat has been shown to be sensilive to gestational
and lactational exposure to the positive control, DES, in drink-
ing water (Cagen er af , 1999b, Sharpe et al, 1995) The CD
(5D) rat was appropnately sensitive to E2 at low concentra-
tions i the diet 1n a 1-generation reproduction study (Biegel ef
al, 1998a,b) It appears that the differential sensitivity, 1f any,
of various rat stramns depends on the test chermical used and the
endpotnis evaluated However, the CD (SD) rat appears to be
a very good model for detecung endocrine-sensitive effects in
a transgenerational study design, especially with a powerful
historical control database The performing laboratory has re-
cently confirmed the sensitivity of the CD (SD) ral to dietary
1.2 and 10 dictary butylbenzyl phthalate (BBP), an antiandro-
gen (Tyl, unpublished observations)

Possible explanation of differences in routes of exposure
The results of studies that produced cffects, even those that dud
not evaluate reproductive and developmental endpoints or used
other stramns of rals or other species, can be better understood
by considering the qualitatively and quantitatively different
responses o different routes of BPA admimstration Jekal et a/
{2000}, Yamasaki et af (2000), and Matthews er o/ (2001)
showed that oral admimistration required much higher doses to
produce a uterotrophic effect than did sc injection Doses n
Jekat er a/ (2000) and Matthews ef al (2001) ranged from
0 002 10 800 mg/kg for 3 consecutive days wn groups of [0
mmmature Wistar strain-denved rats Indications of estrogenic-
1ty were reported at doses of 200 mg/kg/day and above fol-
lowing oral dosing and at doses 20-fold lower (10 mg/kg/day
and above) following sc mjection Yamasak:t et af (2000)
reported increased uterine weight in SD rats following three
consecutive dailly BPA doses of 8 mg/kg/day and higher with
s¢ imgection, or of 160 mp/kg/day and higher with oral expo-
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sure Kim er al (2001) also reported onty weak 1 wvo estro-
genie activity m rats following oral adnumstraton of [00
mg/kg/day 1n a simular uterotrophic study design

Polienger er af (2000) showed that there was a clear route
dependency 1n the toxicokinetics and metabolism of "“C-la-
beied BPA after a single oral gavage, 1p, or s¢ dose of either 10
or 100 mg/kg to F344 rats The relative bioavailabihty of BPA
and the plasma radioactivity were markedly lower after orai
admunistration (C,,,, values were 1 to 2 orders of magnutude
lower) as compared to sc or ip admimstration, thus providing
an explanaton for the apparent route differences in effects
ohscrved for BPA 1n rats

Following a single oral dose of 10 mg/kg, greater than 95%
of the BPA was immediately glucwonidated 1n the intestine
and the liver and rapidly excreted m the urine (Pottenger ef ol ,
2000) Circulaung plasma levels of “C-BPA (detected by
GC/MS) were undetectable at 0 083 h at 10 mg/kg/day and at
075 h at 100 mg/kg/day mn the male, and after 1 h at 10
mg/kg/day and 18 h at 100 mg/kg/day m the female (limuts of
guantitation for low and high dose blood samples were 0 01
and 0 I pg BPA/g blood [10 and 100 ppb], respectively) The
major metabolite was confirmed as BPA monoglucuronide
(Poticnger et af, 2000), which has been shown to have no
estrogentc or antiestrogenic activity (1 ¢, does not bind to ERa
or ERB) w2 vitio (Matthews et af , 2001, Snyder ef af, 2000)

The quantitative differences 1 effects observed from paren-
tetal versus oral routes of adminsstration, due to the rapid
monoglucuromdation of BPA n the intestine and liver after
oral administration and the lack of activily of the BPA mono-
glucuromde, provide an cxplanation for the results of the
present study, 1 ¢, no treatment-relaied effects at or below 5
mg/kg/day, and systenmuc toxicity effects only at or above 50
mg/kg/day

Possible Contributing Factors to Delvered Dose of BPA

Placental transfer  There 1s limuted evidence for placental
transfer n rats {Takahashi and Oishi, 2000 BPA at 1000
mg/kg (in propylene glycol}, adnumstered by gavage to preg-
nant F344 rats on GD 18, was rapidly absorbed and distributed
into maternal and fetal tissues (maximal concentration 20 min
postdosing) and also rapidly cleared Maternal levels decreased
to 2-5% of the maximum by 6 h postdosing (fetal levels were
comparably reduced) Relative to the administered dose, the
maximum level in maternal blood was 0 007%, 0083% n
liver, and 0 017% 1 kidney, the maximum level m the fetus
was (0 004% of admimstered dose

Lactational transfer  There 1s also himited evidence for
lactational transfer in rats (Gould er af, 1998) In a preliminary
study, BPA was identificd in mitk and pups after BPA was
adminstered 1 the dams’ diinking water A more recent study
(Snyder er af , 2000) gave "C-BPA (ring labeled) at 100 mg/kg
by gavage to lactating dams Radielabel was detected 1n the
milk, with maximum levels | h postdosing (0 95 ug cquiv /inl,
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down to approximately 1/3 of maximmal, 0.26 ug cquiv /ml, by
26 h) Radiolabel was also detected in pup carcasses beginning
at 2 h postdosing, 44 3 pg equiv /kg (with approximately 2 X
mote detected al 24 h, 78 4 pg cquivskg), 1 e, slower uptake
and longer retention in the pups The idenuity of the radiolabel
was BPA monoglucuronide 1 both the nulk and the pups

Pup self-feeding During the lactational period, maternal
feed consumption 1s maximal m the rat, but s confounded by
pups self-feeding (Cripps and Wilhams, 1975, Hanley and
Watanabe, 1985, Shirley, 1984) At about PND 10, feed can be
detected m the stomachs of SD rat pups (Tyl, unpublished
observations) Feed 1s detected in F-344 rat pup stomachs
beginning on PND 18 during a 28-day lactation (Hanley and
Watanabe, 1985) The size of pups during lactation, relative to
that of adult ammals, and the data from Hanley and Watanabe
(1985), which indicate that during the last week of lactation the
pups ingest 38% more feed than the dam on a g/kg basis
{140 3/101 5), arc consistent with the present authors’ estima-
ton that during the last week of lactation (PND 14-21),
approximately 30—40% of the feed intake, on a g/kg/day basis
{(and therefore BPA mtake on a mg/kg/day basis), designated as
maternal intake 1s, 10 fact, pup intake Test material exposure 15
therefore significantly underestimated for pups durmg the last
week of lactation and overestimated for dams during this
period 1 F344 (Hanley and Watanabe, 1985) and in CD (SD)
rats (Shirley, 1984}

The embryo/fetus and the nursing pup are therefore exposed
t¢ BPA/BPA-monoglucuromde durmg these sensitive life
stages from the continuous high dictary BPA exposure 1o the
dam

Hormaonal activity . As noted earlier, BPA has been re-
ported to have weak, estrogen-like activity 1n some i virro
screening assays (Gaido ef af, 1997, Knshnan er af , 1993,
Kuiper ef af, 1997, 1998; Maruyama ef af, 1999) Based on
the i vitro assay results;, one nught expect BPA to exhibit
cffects wm vive similar to those for the natural estrogen, E2
However, 1t does not A comparison of the current study data
with a recent 1-generation study with exposure of rats to E2, at
concenirations of 0 05, 2 5, 10, and 50 ppm 1n the dict (Biegel
et al, 1998a,b), gave the following results, as presented in
Table 7 Except for reduced ovanan weights and reduced F1
offspring litter s1ze at birth in the highest dose 1n the presence
of significanl systemic maternal toxicity, BPA did not act like
E2

Assurming comparable pharmacokinetics for BPA and E2,
and based on the toxicokmmetic information for E2 (i vire
Gado et al , 1997, m vivo Milligan er af , 1998), the bioavail-
able fraction for BPA and E2 should be sunilar at comparable
dictary concentrations BPA 1s generally reported to be approx-
imately 15,000-told less potent than E2 from m virre 1eceptor
binding/transeriptional activation screening assays (Gaido ef
al, 1997) and 10.000-fold less potent from n vivo sc injection
1in muce (Malhigan ef af , 1998) Therefore, 1t would be expected
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TABLE 7
Comparison of Dietary 17p-Estradiol (E2) and BPA on Sclected Reproductive Endpoints

Effect E2 dose BPA Comments
Estrous cycle changes (FO) =005 No —
Total mfertahity (FO) =10 Ne —
Accelerated (7 days} VP (FD) > 005 No Delayed VP (2 5-3 5 days) for F1, F2, and F3 at 7560 ppm’
Detaved (8 days) PPS (P!} 25" Yes Delayed PPS (3 1-5 8 days) tor FI, F2, and F3 only at 7500 ppm’
Decreased F1 pup weights at birth (Day 0) =005 No
Decreased 1 pup weights (Days 4-21) 25" Yes Reduced for PND 7-21 for F1, F2, and F3 only at 7500 ppm”
[ncreased penatal loss/litter 25 No —
Reduced FI litter size 25 Yes Fi, F2, and F3 at birth only at 7500 ppm®
Decreased testes’eprdidymallASG weights (F1) 25" No —
Decreased absolute and relative ovanan weights (F1) 25" Yes FO, F1, F2, ¥3 (absolute) and FO, F1, F2 (relative) only at 7500 ppm®
Reduced number of large antral follicles (F1) 25" No —
Vaginal mucosa thickening (F1) 25" No —

Nete 12 data taken trom Biegel e/ of {1998a,b) |2 dose 13 stated in ppm ASG accessory sex gland

‘Only in the presence of significant systemic maternal toxicity

At doses above 2 3 ppm F2, theie was complete inferuhty (no FY pups were born)

that BPA doses of 500 ppm or greater (calculated 1ntake of 33
mg/kg/day or greater) should result in effects similar to those
descrtbed above for E2 at 0 05 ppm or greater However, only
2 of the effects observed for dietary E2 exposure, reduced live
litter s1ze at birth and reduced pamed ovary weights, were
observed in the present study and only at 7500 ppm BPA i the
presence of significant maternal systemie toxicity These ef-
fects observed for BPA at 7500 ppm may only be related to the
significant maternal toxicity that occurred since no biclogically
significant or dose-related estrogen-like effects were observed
at any doses below 7500 ppm m this study

There has been recent concern that BPA may exhibit weak
antiandrogen activity, although Laudenbach ef af (2001} re-
ported no androgenic or antiandrogenic activity of BPA m vivo
or i vitro, therefore, the current study data were compared to
data from a recent study by Mclntyre et a/ (2001) 1n which
flutanude, an antiandrogen, was admimstered to rat dams by

gavage on GD 12 21 a1 0,625, 12 5, 25, or 50 mg/kg/day Fl
male offspring were examined for vanous androgen-mediated
endpotnts throughout hfe {Table 8). BPA did not affect any of
the androgen-mediated endpoints affected by fiutarmide There-
fore, BPA does nol behave as a classic estrogen or as an
antiandrogen, based on the data from other laboratories and
from the present study

Conclusions

A strength of a multigencration study, especially this one
with 3 offspring gencrations, 15 that one can assess the repro-
ducibility of a finding across offspring generations. the FO
parental generation 15 usuque simce 1t began exposure after
puberty, The F1 and F2 offspring generations are comparable
since they were cxposed, at least potennally, w utere and
during lactation through to adult reproduchon and termmation

TABLE 8
Comparison of Oral Flutamide and Dietary BPA on Selected Reproductive Endpoints

Effect Flutamide dose BPA Comments
Reduced FI oftspring male AGD (PND 1) = 625 mp/kg/day No BPA did not shorten male AGD at any dose
Areola nipple retention, FL offspring males = 625 mg/kg/day No BPA did nol cause retention of areolae or mpples at any dose
Reproductive tract
Cryptorchidism = 625 mg/kg/day No BPA caused no cryptorchidism at any dose
Male malformations = 625 mg/kg/day No BPA caused no male reproductive organ maiformations at any
dose
Reduced male organ weights
Epididymides and accessory sex organs = 625 mg/kg/day No BPA caused no reduction in both absolute and relative
epididymidal and accessory sex organ weights at any dose
Testes = 625 mg/kg/day No BPA caused no reduction in both absolute and relative testes

werghts at any dose

Note Flutamide data taken from Mclntyre er af (2001)



144

(and therefore each serves as a replicate of the other). The F3
genelation 1s comparable to the F1 and F2 generations, based
on exposure 2 ufero and during lactation through to adulthood,
although the F3 amimals were not mated prior to termination
The second strength of a multigeneration study 1s 10 the num-
ber of litters per group per gencration, when the umt of
statistical analysis 1s the litter, the larger the number of lilters,
the greater the statistical power The third strength 1s use of
cantinuous ad {thitum exposure (via the dict) through multiple
genciations, encompassing prenatal, perinatal, postnatal, and
peripubertal sensitive life stages

In this study, BPA exhibited normal dose-response relation-
ships across the entire dose range of 0.015 ppm (1 pg/kg/day)
to 7500 ppm (500 mg/kg/day) BPA did not produce low-dose
effects th an exposure scenano where amimals were given ad
lbituin uecess o dietary concentrations of BPA, encompassing
sensitive I stages (pre- and carly postnatal development) and
maturational portions of the life cycle, over 3 offspring gener-
ations The results of this study do not support the hypothesis
ot low doses of BPA (at 1 pg/kg/day—5 mg/kg/day) causing
adverse cftects durning any stage of the Life cycle, mcluding
sensilive permatai and peripubertal developmental periods, be-
causc there were only sporadic and obviously nontreatment-
related effects observed across doses and generations

The adult systemic toxicity no observed adverse effect level
(NOAEL) was wlennfied at 75 ppm (~ 5 mg/kg/day), and the
reproductive and offspring toxicity NOAELs were 750 ppm {~
50 mg/kg/day) Based on the absence of reproductive and
developmental effects i offspring 1n this study, at doses where
there was no significant maternal systemic toxicity, BPA
should not be considered a selective reproductive or develop-
mental loxicant

ACKNOWLEDGMENTS

The authors wish to thank Ms L B Pelletier and Ms I) A Wenzel, the RTI
BPrA Study Team the rest of the RTI reproductive texicology group, and the
RTI Quality Assurance Uit Mi [ L Brodish Manager This study was
sponsured by The Society of the Plasties Industry, Inc

REFERENCES

Agresti, A (1990) Categorwcal Data Analysis John Wiley and Sons, New
York

Armitage, P (1955) Test for lmedr trends m proportions and frequencies
Brometrics 11, 375-386

Ashby, J, and Tinwell, H (1998) Uterotropiuc activity of bisphenal A 1n the
wnmature rat Emviron Health Perspect 106(11), 719-720

Ashby, J Tinwell, H, and Haseman, J (1999} Lack of effects for low dose
levels of kisphenol A and disthyistlbestrol on the prostate gland of CFl
mice exposed m were Regul Toxical Pharmacol 30, 156-166

Alanassova, N, McKinnell, C, Tumer, K J, Walker, M, Fisher, | §,
Morley, M, Mllar, M R, Groome, N P, and Sharpe, R M (2000)
Conmiparative eftects of neonatal exposure of male rats to potent and weak
{environmental} estrogens on spermatogenests al puberty and the relation-

TYL ET AL

ship to adult testis mize and ferihry Evidence for stimulatory effects of low
estrogen levels Endocrinology 141, 38983907

Biegel, L B, Cook, ) C Hurt, M E, and O’Cennor. } C (1998a) Effects
of 17 B-estradiol on serum hormone concentrations and estrous cycle
female Crl CD BR rate Effects on parental and first generation rats Toxewcol
Ser 44, 143-154

Biegel, L B, Flaws, ) A, Hirshfield, A N, O’Coanor, ] € Elhott, G S,
Ladics, G S, Silbergeld, E K, Van Pelt, C § Hurtt, M E, Cook, J C,
and Frame, S R (19985} 90-day feeding and one-generation reproduction
study 1 Crl CD BR rats with 17 B-estradiol Toxvicol Scr 44, 116142

Cagen, S Z, Waechtet J M, Jr, Dunond, § S, Breshn, W I, Butala, I H,
Jekat, F W, Jomner, R L, Shiotsuka, R N, Veenstra, G E and Harrs,
L R (1999ay Normal reproductive development i CF-1 mice following
prenatal exposure to bisphencl A Tawicel Scr 50, 36—44

Cagen, § Z, Waechter ] M Jr, Dumond, § 8, Breshin, W J, Butala, J H,
lekat, ¥ W, Jomer, R L, Shiotsuka, R N, Veenstra, G E and Harrs,
L. R (1999b) Normual reproductive organ development in Wislar rats
exposed to bisphenol A n the drinking water Regul Tovicol Pharmacol
3,130 139

Carney, E W, Scortichim B S, and Crnissman, ] W (1998) Feed restriction
duning i atero and neonatal Tife Fifects on reproductive and developmental
end points n the CT) rat Toxreelogrst 42{Suppl 1), 102-103 (Abstract)

Cochran, W (19543 Some methods for strengthenmg the common X tests
Biametrics 14, 417 -4351

Cripps, A W, and Wilhams, V ] (1975) The effect of pregnancy and
lactation on food intake, gastromtestinal anatomy and the absorpteve capac-
1ty of the small intesting in the albino rat Br J Nun 33, 17-32

el P Laudenbach, U, Smolnikar, K, Schulz, T, and Michna, FH (2001a)
Bisphenol A Momphological and melecular uterme and mammary gland
reactions m different strains of the ral {Wistar, Sprague-Dawley, Da/lian)
Toxicologist 60¢1), 296 (Abstract)

Diel, P, Schnudt, S, Vollmer, G, and Michna, Il (2001b) Comparison of the
hormonal susceptibility of different rat strams to bisphenol A treatment
Reprod Toucol 15(3), 590 (Proceedings Abstract)

Dodds, k. C, and Lawson, W {1936} Synthetic oestrogenic agents without the
phenanthrene nucleus Nafure 137, 996

Dunnett, C W (1933) A multiple comparison procedure lor companng
several treatments with a control J Am Star Assoc 50, 10961121

Dunnett, C W {1964) New tables for multiple companisons with a control
Biometrics 20, 482- 491

Flowick, B A, Janszen [ B, Gould, J C, Stedman, D B, and Welsch, F
(2000} Fifects of perinatal exposure 1o fow doses of bisphenol A m male
otfspimg ot Sprague-Dawley 1ats Toarcologist 54(1), 256 (Abstract}

kma, M, Fun, S, Furukawa, M, Kiguchi, M, Tkkda, T, and Harazono, A
{2001 Rat two-generation reproductive toxicity study of bisphenol A
Reprod Toacol 18, 505-523

fralkowskl, D ang Chahoud, i (2000} The effects of low and high dose i
nfero exposure to msphenol A on rat male otfspring  Teratology 61(6), 434
{Abstract)

Gardo, K W, Leonard, L S.Lovell, S, Gould J C, Babai, D, Portier, C [,
and McDonnell, D P (1997) Evaluation of chemucals with eadocnne
modulating activity 1n a yeast-based slermd hormone receptor gene tran-
seription assay Toucel Appl Pharmacol 143, 205-212

Gallavar, R H, Jr [lolson, ) F, Stump, D G. Knapp J F, and Reynolds,
V L (1999) Interpreting the toxacologe sigmficance of alterations n
anogenital distance Potential for confounding effects of progeny body
weights Reprod Touacol 13, 383390

Goloubkova, T, Ribciro, M F, Rodrigues, L P, Cecconello, A L, and
Spritzer, P M (2000) Effects of xenoestrogen bisphenol A on uterine and
pituitary weight, serum prolactn levels and immunoreactive prolactn cells
n ovartectonuzed Wistar rats 4rch Toxicol T4, 92-98



DIETARY BPA 3-GENERATION RAT STUDY

Goutd, | C, Luaw J J, Flswick, B, Stedman, ID, Turner, M , and Welsch, F
{1998} Maternal effects and secretion mnto nulk of low doses of Bisphenc!
A given to rats via drinking water Toveclogesr 42{Suppl 1), 175 (Abstract)

Gray, L B, Jr, and Ostby, J {1998) Eftects of pesticides and toxic substances
on behavieral and morphelogical reproductive development kndocrine ver-
sus nongndosrine mechanwms Tovco! fnd Hedalth 14, 159-184

Gray, L E, Jr, Ostby, J, Wolf, C, Lambnight, C, and Kelce, W (1998)
Annual review The value of mechamstic stuches 1o laboratory animals tor
the production of reproductive effects in wildlife Endocrme effects on
mammalan sexual differentiation Environ Toxicol Chem 17(1), 109118

Hanley T R, Jr, and Watanabe, P G (1985) Measurcment ot sohd feed
consumption patlerns 1 neonatal rats by '*'Ce-radiolabeled microspheres
Toarwol Appl Pharmuaca! 77, 456500

Jekat, bW Twomiey K, Butala, J H, Cagen, S Z, Dimend, $ S, Joiwner,
R L Shiotsuka, R N, Stropp, G Veenstra, & E, and Waechter ] M
(2000} Evaluation of cestiogenic potential of bisphenol A 1n the uterotro-
ohic assay by oral and parenteral route at extended dose ranges Taxrcologrst
84(1) 201 (Abstract)

Jonckheere, A R (1934} A distnbution-free k-sample test aganst ordered
alternalives Brometrika 41, 133145

Kennedy, G C, and Mitra, J (1963) Body weight and food intake as mutiating
factors tor puberty 1 the rat Physiology 166, 408-418

Kim, H S, Han, S Y, Yoo, S D, Lee, B M, and Park, K L (2001)
Potential estrogenic etfects of bisphenol-A estimated by w7 vifto and th vivo
combmation assays J Tovucoe! Ser 26, 111-118

Krishnan A v | Stathis, P, Peimuth S |, Tokes, L , and Feldman, D (1993)
Bisphenal A An estrogenic substance 1s released from polycarbonate flasks
dunng auwtoclaving Endocrinofogy 132, 2279-2286

Kubo K Aru, O Ogata, R, Omura, M, Hori, T, and Aou, S (2001)
Fxposure to bisphenol A durmg the fetal and suckling periods disrupts
sexual differenuation of the locus coeruleus and of behavior n the rat
Neurosct Letr 304, 73-76

Kwyper, G G |, Carlsson, B, Grandien, K , Enmark, E , Haggblad, J , Nilsson,
S, and Gustafsson, J A (1997) Companson of the ligand binding spect-
ficity and transcnpt tissue distbution of estiogen receptors a and B
Endocrinology 138, 863-870

Kuiper G G}, Lemmen, G, Carlsson, B, Corton, ] €, Safe, S H, van der
Saag, P I, van der Burg, B, and Gustafsson, ] A (1998) Interaction of
estrogenie chemicals and phytoestrogens with estrogen receptor beta Exi-
docrmology 139, 4252-4263

Kwon S Stedman, D B, Elswick, B A, Cattley R C, and Welsch, F
(2000) Pubertal development and reproductive functions of Crl CD BR
Sprague-Dawley rats exposed to bisphenol A dunng prenatal and postnatal
development Toaicol Sci 55, 399406

Laudenbach, U, e}, P, Smolmkar, K, Schult, T, and Michna, H (2001)
Bisphenol A does not mimic {anti-} androgen-hke activities 1n orchiecto-
mzed Wistar rats Torrcologest 60{1), 297 (Abstract)

Laws, S C, Carey, S A, Ferrell, ] M, Bodman, G J, and Cooper, R L
(2000} Fstrogeme activity of oclylphenol, nonylphenol, bisphenol A and
methoxychlor in rats Tovicol Scr 54, 154-167

Liaw, ) J, Gould, I C Welsch, |, and Sar, M (1997) Gestation and early
lactational influence of bisphenol A on the difterentiation of the sexually
dimorphic nucleus ot the preoptic arca (SDN-POA) n rat brains  Tovecol-
ogest 3601, Part 2} 14 (Absiract)

Liaw, J J, Stedman, D, Gould, | € Llswick, B, and Welsch F (1995)
Reproductive development of female rats prenatally and lactationally ex-
posed to bisphenol A Toxicologrsr 42(Suppt 1), 176 (Abstract}

Long, X, Burke. K A, Bigsby, R M, and Nephew, K P (2001) Effects of
the xenoestrogen bisphenol A on expression of vascular endothelial growth
factor (VEGE)  the rat Exp Biol Med {Maywood) 226, 477483

Maruyama, S, Fupmoto, N, Yin H, and [te, A {1999) Growth stumulation

145

of a rat priwstary cell Iime MtT/E-2 by environmental estrogens i vitre and
e Fadoa J 46, 513-520

Matthews, J B, Twomey, K , and Zacharewski T R (2001) /n viro and i
vivo interactions of bisphenol A and 1ts metabolite, bisphenol A glucuromde,
with estrogen receplors « and 8 Chem Res Toxicol 14, 149-157

Melntyre, B 8, Barlow, N J, amd Foster, P M D (2001} Androgen-
mediated development m male a1 offspring exposed to flutarmde 1 wrero
Permanence amd correlation of early postnatal changes m anogenital dis-
tance and mpple retention with malformatsons in androgen-dependent Us-
sues Toxical Sc 62, 236-249

Milhgan, S R, Balasubramanian, A V, and Kabta, J C (1998) Relative
potency of xenobiotic estrogens in an acute m vivo mammalan assay
Envion Health Perspect 106, 23-26

Morrissey, R E, George, ] D, Price C 1, Ty, R W, Mar, M C, and
Kimmel, C A (1987) The developmental toxicity of bisphenol A in rats
and mce Fundum Appl Toxicol 8, 571-582

Momssey, R F, Lamb,] C, 4th, Morms, R W, Chapin, R F, Gulau, D K,
and Heindel, I J (1989) Results and evaluations of 48 continuous breeding
reproduction studics conducted s mice fundam Appl Tovcol 13, 747-
777

Nagao, T, Sano, Y, Usum, K, Kuwagata, M , and Imai, K {199%) Repro-
ductive function 1n rats exposed neonatally to besphenol A and estradiol
hensoate Reprod foxieol 13, 363311

Nagel, § C, vom Saal, F 8, Thayer, K A, Dhar, M G, Boechler, M , and
Welshons W v (1997) Relative binding affinity-serum modified access
(RBA-SMA) assay predacts the relative m vive broactivity of the <e-
noestrogens bisphenol A and octylphenol Environ  Health Perspect
105, 70-76

NRC (1996} Gude for the Cure and Use of Luboratory Animals Instinute of
Laboratory Amimal Resources, Conumussion on Life Sciences, National
Research Council Natonal Academy Press, National Institutes of Heaith

NTP (2001) National Toxicology Program Endocrine Disrupters Low-
Dose Peer Review Available at hitp //ntp-server mehs ath gov/hidocs/
lrason/LowDosePeerFinalRpt pdf Accessed Apnl 23, 2002

Pottenger L 11. Domoradzks, J Y, Markham, D A, Hansen, S C, Cagen,
S Z, and Waechter, J M Jr {2000) The relative bioavailability and
metabohism of bisphenol A m rats 1s dependent upon the route of admims-
tralion Tovico!l Scr 54, 318

Qugley, C A De Bellis, A, Manchke, K B, el-Awady, M K, Wiison,
E M, and French, F § (1995} Androgen receptor defccts historcal,
clinieal, and molecular perspectives Endocr Rev 16, 271-321

Ramos, J , Varayoud, J, Sonnenschemn, C, Soto, A M, Munoz de Toro, M,
and Luque, E H {2001} Prenatal exposure to low doses of hisphenol A
alters the penductal stroma and glandular cell function 1n the rat ventral
prostale Biol Reprod 65, 1271-1277

Robb, G W, Amann, R P,and Killian, G H (1978) Daily sperm production
and epididymal speem reserves of pubertal and adult rats J Reprod Ferti!
54, 103 107

Rubin, B &, Murray, M K, Damassa, D A, King, § C, and Soto, A M
(20G1) Pennatal exposure to low doses of bisphenol A affects body weight,

patterns of estrous cyclicity, and plasma LH levels Envron Health Per-
spect 109, 675 680

SAS Institute (1989a) S45 Language and Procedures Usage, Fersion 6, 15t
ed SAS Institute, Cary, NC

SAS Institute {1989b) SAS/STAT Users® Guide, Verston 6, 4th ed , Volumes
1 and 2, SAS lnstitute, Cary, NC

SAS Institute (1990a) SAS Language Reference, Version 6, 1st ed, SAS
Institute, Cary NC



146

SAS Institute (1990b) SAS Language Procedures Guide, Version 6, 3rd ed |
SAS Insntute, Cary NC

SAS Insune (1990c) SAS Companion for e VMS™ Enviionment, Version
i, 1st ed , SAS Instutute, Cary, NC

SAS insutute {1996) SAS Companion for the Microsoft Windows Environ-
men! SAS Institute, Cary, NC

SAS Institute (1997) SAS/STAT Software Changes and Enhancements
Through Release 6 12 SAS Insutute, Cary, NC

Schondelder, €3, Flick, B, Mayr L Talsness, ¢ Paul, M, and Chahoud, |
(20013 Molecular aspects of Jow and hgh dose Bispheno! A prenatal
exposute Reprod Toawol 15, 594

Shah B V, Barnwell B G and Bicler, G S (1997) SUDAAN® Software for
the Statnsnical Anatvsiy of Correlated Daia User’s Manual Release 7 5,
Volume | Research Triangle Institute, Research Trangle Park, NC

Sharpe R M, Fisher, I S, Millar, M M, Jobling, S, and Sumpter, ] P
(1995 Gestational and lactational exposure of rats to xenoestrogens resulis

i reduced testicular size and sperm production Environ Health Perspect
103, 11361143

Shampe R M, Turmer, K J, and Sumpter, ] P {1998) Fndocnine disruptess
and lests development Lmviion Heolth Perspect 106, A220-A221

Shuirley, B (1984) The food itake of rats duning pregnancy and lactation Lab
Amm Sct 34, 169-172

Swegel, S (1956) Nonparametric Staushcs for the Behavioral Sciences
Mc{iraw-Ihll, New York

Snedecor G W, and Cochran, W G (1967) Statistical Merhods, 6th ed ,
fowa Stale University Press, Ames, 1A

Snyder, R W, Maness, $ C, Gardo, K W, Welsch, F, Sumner, 8§ C T, and
Fenne!l T R (2000) Metabolism and disposition of bisphenal A 1n female
rats Tovicol Appl Phurmacol 168, 225-234

Steinmetz R N Brown, NG, Allen, D L, Bigsby, R M | and Ben-Jonathan,
N (19971 The environmental estrogen bisphenol A stimulates protactin
reloase e vero and w vive  Frdocrinology 138, 17801786

Steker, I b Robmette, C [, Brits, B B}, Laws S§ C, and Cooper, R L
(1999) Prepubertal exposure to compourds that increase prolactin secretion
in the male 1at kftects on the adult prostate Biel Reprod 61, 1636-1643

Takahashi, O, and Owshi, S (2000) Disposition of orally admimstered 2.2-Bis
(4-hydroxyphenylpropane {Bisphenol A) in pregnant rals and the placental
transter to fetuses Emuon Health Perspect 108, 931935

Takahashs, O, and Oishy, S (2001) Testicular toxicity of dietary 2,2-bis(4-
hydroxyphenyl} propane (bisphenol A) i F344 rats Arch Tovicol 75,
42-51

Talsness, C E |, and Chahoud, 1 {2000) The eftects of m wfero exposure to a
low dose of bispheno! A on femate sexual maturation of the rat Teratology
61(6), 445 (Abstract)

TYL ET AL

Tohet, A, Suda, $ . Taya, K, ilashimoto, T, and Kogo, H (2001} Bisphenol
A inhibits testiclar functions and increases lutemizing hormonte secrebion in
adult male rats Eap Biof Med (Maywood) 226, 216-221

US EPA (1989) Toxic Substances Control Act, EPA (TSCA), Good Labo-
ratory Practice Standards, Final Rule US Environmental Protection
Agency Federal Reguster 54(158), 3403434050

US EPA (1996) Part II Eavironmental Protection Agency Reproductive
Toxiaty Risk Assessment Guidelines, Nouce U S Environmental Protec-
ton Agency Federal Regrier 61{212), 56274-56322 (31 Qctober 1996)

US EPA (1998) Health Effects Test Gudelines, OPPTS 870 3800, Repro-
duction and Fertility bffects (Final Gndeline, August 1998) Office of
Prevennion Pesticides and Taxic Substances [OPPTS), Frvironmental Pro-
lection Apency

vom Saal, b S, Cooke, P S, Buchanan. D L, Palanza, P, Thayer, K A,
Nagel, $ C, Parmigiani, S, and Welshons, W V (1998) A physiologically
based approach to the study of bisphenol A and other estrogenic chemicals
on the siz¢ of the reprodictive organs, daily sperm production, and behavior
Toarcol Ind Health 14, 239-260

Waveter F X, and Goldenthal, E 1 (1984a) Report on reproduction and
ninety day oral toxicify study m rats Report by the Intemational Research
and Development Corporation, Mattawan, MI (IRDC Report No 313-078)
for the Generai Electric Company BPA/OTS, Doc No 40-8486013

Wazeter, F X, and Goldenthal, E | {1984b) Report on reproduction and
mnety day feeding study 1n rats Report by the International Research and
Development Corporation, Mattawan, M1 (IRDC Report No 313-112) for
the General Electric Company EPA/OTS, Doc No 40-8486013

Welsch, ¥, Elswick, B A, Janszen, D B, and Robinette, C L (2001) Lack
of effects of pernatal exposure to low doses of bisphenol A on male rat
offspring ventral prostate gland Reproductive Toxicol 15(5), 597-598
{Procecdings Abstract)

Welsch, F, Flswick, B A, and Stedman, D B (2000) Fffects of pennatal
exposure to low doses of bisphenol A on female offspring of Sprague-
Dawlcy rats Toxicologist 54(1), 256 (Abstract No 1204)

Williams, K, McKinnell, C, Saunders, P T K, Walker, M, Fisher, J §,
Turner KX J Atanassova N, and Sharpe, M (2001) Neonatal exposure to
potent and environmental cestrogens and abnormalities of the male repro-
ductive system (n the rat kvidence for importance of the androgen-ogstro-
gen balance and assessment of the relevance to man Hum Reprod Update
1, 236 -247

Winer, B J (1962} Sturnsnical Principles i Experumental Design McGraw-
1111, New York

Wu, X and Chahoud, 1 {2000) The effects of low and high dose prenatal
exposure on temale rat offspring Toxwelogist 54(1), 255 {Abstract No
1200}

Yamasaki, K, Sawaki, M, and Takatsuki, M {2000} Emmature rat uterotro-
phic assay of bisphenol A Eaviron Health Perspect 108, 1147-1150





