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SUMMARY AND DISCUSSION

This report discusses the methods and results of the interlaboratory statistical analysis of
the male pubertal assay conducted under Work Assignment 4-15 of the USEPA endocrine
Disruptor Screening Program, Interlaboratory Validation of the Male Pubertal Assay. Three
laboratories, Argus, WIL, and Huntingdon conducted the assay in accordance with the test
method specified by EPA. Each laboratory tested a corn oil control group and two doses each of
four chemicals: DE-71 (30 and 60 mg/kg/day), vinclozolin (30 and 100 mg/kg/day), 2-
chloronitrobenzene (25 and 100 mg/kg/day), and dibutyl phthalate (500 and 1000 mg/kg/day)
with n=15 juvenile male rats per group. The animals were dosed daily from post natal day 23 to
post natal day 53, during which time growth and body weight data and PPS status were
determined. They were sacrificed on post natal day 53 (nominally), at which time a suite of organ
weights and hormonal concentrations were determined.

The principal results of the statistical analysis are summarized below. Unless specified
otherwise, the significant levels are at least 0.05.

1. The initial body weights (at PND22) for all treatment groups were about same within
individual laboratories. Initial body weights at Argus Laboratories were consistently greater
than those at Huntingdon, which in turn were consistently greater than those at WIL.

2. The test chemicals slowed down body weight growth. The high doses of Vinclozolin and 2-
Chloronitrobenzene, the low dose of DE-71, and both doses of Dibutyl Phthalate were
significantly lower than the vehicle control for the final body weights and the body weight
gains, averaged across all laboratories and for some individual laboratories. In addition, the
low dose of Vinclozolin was significantly lower than the vehicle control for Huntingdon.
Similar reductions were observed for final body weights as a percent of control.

3. The test chemicals delayed time to preputial separation. Both doses of Vinclozolin and
Dibutyl Phthalate had significantly higher age at preputial separation than the control group,
averaged across all laboratories and for most individual laboratories. The high doses of DE-
71 and 2-Chloronitrobenzene had significantly greater ages at PPS than the vehicle control
group, averaged across all laboratories and for some individual laboratories. For each control
group and test chemical group the animals at Argus Laboratories reached PPS earlier than
those at WIL or Huntingdon Laboratories, which were similar to one another.

4. Most test chemical groups had higher body average weights at PPS than the control groups,
perhaps due to the delay of preputial separation. For both doses of Vinclozolin and Dibutyl
Phthalate the averages ages at PPS were significantly higher than the vehicle control group,
averaged across all laboratories and for some individual laboratories. The high dose group of
2-Chloronitrobenzene had significantly greater age at preputial separation than the control
group, averaged across all laboratories and for some individual laboratories. The high dose of
DE-71 and the low dose of 2-Chloronitrobenzene were significantly higher than the control
group for some individual laboratories. Nearly all the control and test chemical groups at
Argus Laboratories had lower average body weights at PPS than the corresponding animals at
WIL and Huntingdon Laboratories.
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5. There were laboratory-to-laboratory differences in organ weights for each of the control and
test chemical groups. Organ weights at Argus Laboratories were consistently higher than
those at the other two laboratories for paired adrenals, dorsolateral prostate, paired
epididymides, paired kidneys, levator ani bulbocavernosus muscles, and pituitary. Organ
weights at WIL Laboratories were lower than those at the other two laboratories for paired
epididymides and levator ani bulbocavernosus muscles. Organ weights for Huntingdon
Laboratories were lower than those at the other two laboratories for dorsolateral prostate,
paired kidneys, and pituitary. These differences enlarged the laboratory-to-laboratory
variation and the associated confidence intervals averaged across laboratories.

6. There were laboratory-to-laboratory differences in hormonal assay values for each of the
control and test chemical groups. At Argus Laboratories serum thyroxine was consistently the
largest among the three laboratories. At WIL Laboratories thyroid stimulating hormone was
consistently larger than at the other two laboratories and serum testosterone was the largest for
the DE-71 groups. At Huntingdon Laboratories serum thyroxine was consistently the lowest
for each of the dose groups and thyroid stimulating hormone was the lowest or very close to
the lowest for each of the dose groups. Serum testosterone was consistent among the
laboratories, except for DE-71, for which WIL Laboratories was larger than the other
laboratories.

7. For DE-71, the thyroid stimulating hormone assay indicated increases relative to control in
each of the laboratories individually and averaged across laboratories. At WIL Laboratories
the increases were significant for both the low and high DE-71 dose groups. At Argus
Laboratories the increases were not significant. At Huntingdon Laboratories the increase was
significant at the high dose but not the low. Despite the significant increases at WIL and
Huntingdon Laboratories the increases were not significant when the results were combined
across laboratories. This is because the substantial laboratory-to-laboratory variation in assay
results masked the dose group vs. control group differences. The reported TSH values for the
control and high DE-71 dose in the three laboratories and combined across laboratories were
as follows:

TSH ISH
Laboratory Control DE-71 (60) Significance
Argus 9.63 13.16 NS
WIL 15.79 26.00 *
Huntingdon 4.58 8.96 *
Combined 9.97 14.75 NS
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The TSH assay results varied by nearly a factor of three across laboratories. The within
laboratory CVs at the high dose were 33.3% (Argus), 53.5% (WIL), and 49.1% (Huntingdon).
The among laboratory CV was 44.3%. These high CVs for TSH at DE-71 60 indicate high
variability within laboratories and poor agreement in average values among laboratories. This
results in inflated variability of the combined average, which in turn results in the lack of
significance of the comparison combined across laboratories.

8. Averaged across laboratories the following significant growth and body weight changes
relative to controls were observed:

a. At the high dose of DE-71
1. Increased — Age at PPS

b. At the high dose of Vinclozolin
i. Increased — Age at PPS, body weight at PPS
1. Decreased — Final body weight

c. At the high dose of 2-Chloronitrobenzene
1. Increased — Age at PPS, body weight at PPS
ii. Decreased — Final body weight

d. At the high dose of Dibutyl Phthalate
i. Increased — Age at PPS, body weight at PPS
ii. Decreased — Final body weight

9. Averaged across laboratories the following significant organ weight changes relative to
controls were observed:

a. At the high dose of DE-71
i. Increased — Liver
1. Decreased — LABC muscles

b. At the high dose of Vinclozolin
i. Increased — Adrenals, left and right testes
ii. Decreased — Dorsolateral prostate, ventral prostate, epididymides, LABC
muscles, seminal vesicle

c. At the high dose of 2-Chloronitrobenzene
i. Increased — Kidneys, liver
ii. Decreased — LABC muscles, pituitary, seminal vesicle, ventral prostate

a. At the high dose of Dibutyl Phthalate
1. Increased — Liver
1. Decreased — Epididymides, LABC muscles, seminal vesicle, left and right
testes, ventral prostate
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10. Averaged across laboratories the following significant hormonal changes relative to controls
were observed:

a. At the high dose of DE-71
1. Decreased — Serum thyroxine

b. At the high dose of Vinclozolin
1. Increased — Serum testosterone
ii. Decreased — Serum thyroxine

¢. At the high dose of 2-Chloronitrobenzene
1. No significant changes

d. At the high dose of Dibutyl Phthalate
1. Decreased — Serum thyroxine, serum testosterone, thyroid stimulating hormone

INTRODUCTION AND BACKGROUND

Study Design

Three laboratories, Argus, WIL and Huntingdon have conducted the juvenile male rat
pubertal development assay study in accordance with to the test method specified by the EPA.

Within each laboratory two doses each of four chemicals, DE-71 (30 and 60 mg/kg),
Vinclozolin (30 and 100 mg/kg), 2-Chloronitrobenzene (25 and 100 mg/kg), and Dibutyl
Phthalate (500 and 1000 mg/kg) were tested daily from PND23 (post natal day 23) through final
sacrifice at PND53. In addition, a vehicle control (corn oil) was tested in each laboratory. There
was one control group in each of Argus and WIL Laboratories, and two control groups in
Huntingdon Laboratories. The four chemicals and the vehicle control were tested simultaneously
at Argus and WIL Laboratories. At Huntingdon Laboratories the test was carried out in two
groupings. DE-71, Vinclozolin, and a vehicle control group were tested together at one grouping.
2-Chloronitrobenzene, Dibutyl Phthalate, and a second vehicle control group were tested together
in a second grouping. The sample size was n=15 juvenile male rats per group, for a total of nine
groups and 135 animals for Argus and WIL Laboratories, and a total of ten groups and 150
animals for Huntingdon Laboratories.

Data Used in Analyses
The test method specifies five categories of data:
1. Growth - daily body weights (6 endpoints)
2. Age and body weight at preputial separation (PPS) (2 endpoints)

3. Hormonal analysis (3 endpoints)
Serum testosterone

Final Report 4 March 2006




Serum thyroxine (T4)

Thyroid stimulating hormone (TSH)
4. Organ weights - 11 organs (12 endpoints)
5. Histology

Testicular

Epididymal

Thyroid

Histology data was not analyzed statistically.

Organs, except for testes, were weighed in pairs when appropriate. Testis weights were
determined for the left and right testis separately. Seminal vesicle plus coagulating gland weight
was determined only with fluid, and not without fluid.

For two animals at Huntingdon laboratory that were necropsied prior to preputial
separation (PPS), the age at PPS was specified as age at necropsy (PND53) +1. The body weight
at PPS was specified as the final body weight (PND53 weight). Both of these estimates are
biased downward.

One animal (108) in Huntingdon laboratory died on PND27. Its body weights were included in
the summaries and displays up to the time of death, but not beyond the date of death nor in the
final body weight gain summaries. The organ weights and hormonal analysis data were not
collected for this animal.

For Argus laboratories, five organ weight values in four animals were deleted by QA due
to procedural errors:

e Animal 310 - Seminal Vesicles With Fluid
e Animal 317 - Adrenals and Thyroid

e Animal 389 - Epididymides

e Animal 435 — Pituitary

At day of PPS WIL Laboratories and Huntingdon Laboratories determined body weights
twice — once for dose determination and a second at clinical observations. In this report the
summaries for body weight at PPS were based on the dosing body weights. They may differ from
summaries based on the clinical observations body weights (e.g. WIL Laboratories).

Deviations from the Statistical Analysis Plan

There were two data issues concerning Huntingdon Laboratories that resulted in
deviations from the statistical analysis plan. The first data issue concerns the necropsy day. All
animals in each of the three laboratories, except for fifteen animals at Huntingdon Laboratories,
were sacrificed on PND53. The other fifteen animals (three for each of the five groups tested
during the second test grouping) at Huntingdon laboratory were sacrificed on PND52. Body
weights at PND53 (and at PNDS52 for the fifteen animals in the second test grouping at
Huntingdon Laboratories) were combined as final body weights. A two-way fixed effects
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analysis of variance was applied to the data in the second portion of the data for Huntingdon
Laboratories with factors block (PND52 or PND53) treatment group, and blockxtreatment group
interaction. Appendix C contains a comparison of the results observed in the animals at
Huntingdon Laboratories that were necropsied on PND52 with the corresponding control group
results observed in the animals at Huntingdon Laboratories that were necropsied on PND53. Of
the 95 comparisons (5 test and control groups x 19 endpoints) 6 were significant at the 0.05 level
and 10 were significant at the 0.10 level. There was no pattern to the significant results. This is
compatible with random variation.

The second data issue concerns Huntingdon Laboratories’ division of its test schedule into
two groupings. This necessitated that two control groups be run, one in each grouping. The two
groupings were:

e Grouping 1: Control, DE-71, Vinclozolin
e Grouping 2: Control, 2-Chloronitrobenzene, Dibutyl Phthalate.

To determine whether there were significant differences between the two control groups, two-
sample t-tests were carried out for each response. The results are displayed in Appendix B. Nine
of 20 comparisons were significant at the 5 percent level of significance and an additional
comparison was significant at p=0.07. The test grouping 1 control group had greater mean values
for 9 of the 10 significant comparisons. This suggests that there was a systematic difference
between control groups.

The principal statistical comparisons were divided into two portions, corresponding to the
two test groupings at Huntingdon Laboratories. For Argus and WIL Laboratories the same corn
oil control groups were used for each portion.

STATISTICAL METHODS

This section discusses the summaries, displays, and statistical analyses that were used to
summarize the results within each laboratory and combined across laboratories. The statistical
analysis was based on the test method provided by EPA but was extended to include comparisons
across laboratories.

Outlier Detection and Preliminary Data Summaries Prior to Analysis

Outlier screens were carried out prior to the full analysis. Screens were carried out
separately for each laboratory and for each endpoint, based on the untransformed data. Both
unadjusted and initial covariate adjusted values were determined for organ weights and for age
and body weight at PPS, but the outlier screens were carried out based on the unadjusted values
only. The outlier screening procedure is described in detail in Appendix A. Appendix A also
includes the outlier screening results. Summaries of the raw data by laboratory and group are
displayed both with and without the observations that were flagged by the outlier screening
procedure and that are considered to be potential outliers. For organ weights, and age and body
weight at preputial separation (PPS), summaries of the data by laboratory and group were carried
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out both with and without potential outliers after adjusting for initial body weights. The
summaries of the raw data include N, mean, standard deviation, and CV. The within dose group
CV was calculated as the ratio of the within laboratory residual standard deviation to the least
squares mean. The summaries of the unadjusted values also include min and max.

The results of the preliminary outlier screens and the raw summary values were
submitted to EPA for review prior to carrying out the full analysis. EPA reviewed the list of the
potential outliers, as detected by the preliminary outlier screen and divided the screened values
into three categories: those that were included in all analyses, those that were excluded from all
analyses, and those that were treated as outliers. Table A-1 in Appendix A displays the three
categories of screened values. .

The results of the principal analyses were similar with and without the outliers. For age at
PPS, body weight at PPS and the organ weights, the results were similar with and without being
adjusted by centered initial body-weight.

Heterogeneity of Residual Variance Among the Laboratories and Treatment Groups

Preliminary tests for heterogeneity of variance were carried out on the data excluding the
values flagged by the outlier screen and identified by EPA as outliers, separately for the two test
portions.

For each endpoint extent of heterogeneity of variability was assessed across laboratories
and treatment groups within laboratories. The data were combined across laboratories and a three
factor mixed effects analysis of variance model was fitted to the data, including the factors
laboratory (random), treatment (fixed), and laboratoryxtreatment interaction (random). For organ
weight responses and for age and body weight at preputial separation (PPS), centered initial body
weight (i.e., initial body weight — mean initial body weight over all the test groups within each
test portion) and (centered initial body weight) xlaboratory interaction were included in the model
as covariates.

Four versions of the model were fitted to test for heterogeneity of residual variance.

Separate variances for each laboratory and each dose group (3x5=15 variances)
Separate variances for each laboratory and chemical (or control) (3x3=9 variances)
Separate variances for each laboratory (3x1=3 variances)

Common variances across all groups

il e

These models were compared by likelihood ratio tests. For each response variable, the
model was selected to have the simplest variance structure which was not significantly different
from a more complex one. The subsequent analyses were carried out based on the selected
variance models.
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Data Summaries - Full Analysis

Data summaries include tables and figures, patterned after those specified in the EPA test
method. The tables and figures specified in the test method were extended to provide
comparisons across laboratories.

Summary tables were prepared including all the data (except those specified by EPA to
be excluded -- Appendix Table A-1) and additionally excluding the values identified as outliers.
The summary tables that excluded outliers were prepared only for those responses for which there
was at least one outlier within an individual laboratory. Summary fi gures included all the data
(except those specified by EPA to be excluded -- Appendix Table A-1). These summary tables
and figures were generated based on the statistics produced by the analysis of variance and
covariance models that are discussed at the end of the report.

Tables were prepared to display summary values for the four categories of responses
enumerated above. Body weight at PND22, final body weight, body weight gain, final body
weight as percent of control, and hormonal analyses were summarized without adjustment for
initial body weight at PND22. Age and body weight at PPS, and organ weight variables were
sumimarized with and without adjustment for initial body weight at PND22. Each table
corresponds to a single chemical and the associated control group. Some tables display results
from each laboratory separately. Other tables display results combined across all three
laboratories. The standard errors associated with the summary results within laboratories
incorporate only within laboratory variability. The within laboratory coefficient of variation (CV)
was calculated as the ratio of the within laboratory residual standard deviation to the least squares
mean. This represents the CV among the individual responses within a laboratory. The standard
errors associated with summary results combined across laboratories incorporate laboratory-to-
laboratory variation as well as within laboratory variation. The results combined across
laboratories include an estimate of the coefficient of variation (CV) across laboratories. The
among laboratories CV was approximated as CV =~[+/3(stderr)/(LS mean)]x100%, where “stderr”
is the combined laboratories standard error of the least squares mean (LS mean). This represents
the CV among the within laboratory mean responses.

Figures 1-16 display the means and standard errors of the daily body weights from PND22
to PND 53. Each figure includes three groups, the control and the two doses of a single chemical.
Within each plot the mean age of the controls at PPS is indicated as a vertical reference line on
the PND axis. Figures were prepared for individual laboratories, as well as combined across the
three laboratories.

Figures 17-51 display the least squares means + 2 standard errors for each of the ten
treatment groups (two control groups (one for each test grouping) and two dose groups for each of
the four test chemicals) within each laboratory and combined across laboratories. The standard
errors associated with summary results within laboratories incorporate only within laboratory
variability. The standard errors associated with summary results combined across laboratories
incorporate lab-to-lab variability as well as within laboratory variability.
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Each figure contains ten groupings of bars, each grouping corresponding to a control or
test chemical dose group. Each grouping includes four bars, corresponding to each of the three
laboratories and to the laboratories combined. Each bar is centered at the least squares mean with
width of 2 standard errors above and below the least squares mean. Figures are presented at the
end of the report.

Analysis of Variance and Covariance

For each of the responses summarized in Tables 2-33, analysis of variance models were
fitted to the data to estimate dose group effects within individual laboratories and combined
across laboratories. For initial body weight, final body weight, body weight gains, final body
weight as a percent of control, and the three hormonal analyses, only the unadjusted responses
were analyzed. For age and body weight at PPS and for organ weight responses the unadjusted
responses were analyzed as well as the covariate adjusted responses, using mean centered body
weight at PND22 as the covariate adjustment factor.

Analyses were carried out based on all the data and after omitting outliers. The (possibly
heterogeneous) residual variance structures assumed in these analyses were those arrived at as
discussed above and are summarized in Tables 1-A and 1-B. Separate analyses were carried out
for each test portion.

For each response an analysis of variance model with the selected covariance structure
was fitted to the combined data across laboratories and the control group and the two test
chemicals within the test portion. Treatment group was a fixed effect, and laboratory, and
laboratoryxtreatment group interaction were fixed effects for some models and random effects for
others.

For the covariate adjusted responses the factors covariate (mean centered PND22 body
weight) and covariatexlaboratory interaction were included in the models as fixed effects. For
calculating summaries within individual laboratories, laboratory, treatment group, and
laboratoryxtreatment group interaction were treated as fixed effects. For calculating summaries
combined across laboratories, treatment group was treated as a fixed effect, and laboratory and
laboratoryxtreatment group interaction were treated as random effects.

Least squares means and associated standard errors and 95% confidence intervals for
individual treatment groups, and comparisons of each treatment group with its corresponding
control group were calculated based on the analysis of variance or analysis of covariance models.
Significance levels for the comparisons were based on two-sample t-tests (at the 0.05 level). The
least squares means, standard errors, CVs, and confidence intervals are displayed within each

laboratory or combined across laboratories. Results significant at the 0.05 level are indicated by
LL*”

The standard errors and confidence intervals for the least squares means within individual
laboratories reflect only within laboratory variation. To estimate these effects and their standard
errors, the laboratory and laboratoryxtreatment group factors were treated as fixed effects. The
least squares means and associated standard errors for dose groups within laboratories and

Final Report 9 March 2006




comparisons between test chemical dose groups and controls within laboratories were determined
based on the within laboratory variation.

The standard errors and confidence intervals for the least squares means combined across
laboratories reflect laboratory-to-laboratory variation and as well as within laboratory variation.
To estimate these effects and their standard errors, laboratory and laboratoryxtreatment group
factors were treated as random effects and least squares means and associated standard errors for
individual dose groups combined across laboratories and comparisons between test chemical dose
groups and control combined across laboratories were determined.

STATISTICAL ANALYSIS RESULTS

Outlier screens were carried out on all data including all the treatment groups (nine for
Argus and WIL and ten for Huntingdon) separately for each laboratory. The results are displayed
in Appendix A. The categorization of the screened potential outliers, as specified by EPA, is
displayed in Table A-1. Some of these potential outliers were included in all the analyses, some
were excluded from all the analyses, and the remainder were treated as outliers (i.e. included and
excluded).

Normal probability plots of the studentized residuals are displayed in Figure sets A-1, A-
2, and A-3 (one set per laboratory). These normal probability plots generally show good
agreement with normal distribution assumptions. No data transformations were carried out.

Preliminary summary results with and without potential outliers were calculated for
individual laboratories based on a fixed effect analysis of variance model assuming different
residual variances among the treatment groups. For age and body weight at PPS, and organ
weight responses, summary results after adjusted by the body weight at PND22 were also
calculated for individual laboratories by incorporating mean centered body weight at PND22 as a
covariate. These preliminary results are presented in Appendix A, Tables A-2, A-3 and A-4.
Note that in these preliminary tables, the measurement unit for serum testosterone (TES) is ng/mL
for Argus laboratory and ng/dL for WIL and Huntingdon laboratories which implies a two order
of magnitude difference in the reported values. In the principal summaries and analyses, the TES
values in Argus laboratories were multiplied by 100, to convert the values to ng/dL, in agreement
with WIL and Huntingdon Laboratories.

Body weight growth from PND22 through PNDS53 is displayed in Figures 1-16. Each
figure corresponds to a single chemical and either a single laboratory or combined across
laboratories. Figures 1-4 corresponds to WIL Laboratories, Figures 5-8 correspond to Argus
Laboratories, figures 9-12 correspond to Huntingdon Laboratories, and Figures 13-16 correspond
to the averages combined across laboratories.

Overall, the initial body weights (at PND22) were about same for all dose groups within
an individual laboratory, but differed from laboratory to laboratory (Argus > Huntingdon >
WIL). As the PND increased, body weight growth differed among dose groups within individual
laboratories. In general the high dose groups within each chemical had reduced body weight
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growth compared to the control group. There were three instances in which the low doses of
chemicals had a slightly faster or equal body weight growth as vehicle control. They are the low
doses of Vinclozolin in Argus Laboratories and 2-Chloronitrobenzene and Dibutyl Phthalate in
Huntingdon Laboratories. However the control group corresponding to 2-Chloronitrobenzene and
Dibutyl Phthalate in the second test portion within Huntingdon Laboratories had slower body
weight growth than any of the other control groups. Some chemicals resulted in slower body
weight growth than other chemicals in the same laboratory. However, no consensus or clear
patterns were observed across all three laboratories.

Tests for heterogeneity of variance were carried out on the data excluding the outliers,
separately for the two portions of data. The results of the models fits and the likelihood ratio tests
for heterogeneity are summarized in Tables 1-A and 1-B. Based on the likelihood ratio tests, the
proper residual covariance models were selected, and the further data summaries and statistical
analyses were carried out using these selected models.

Analysis of variance models were fitted to all the data for each endpoint, as specified in
the methods section. For age and body weight at PPS, and organ weight responses, additional
analysis of variance models including covariance adjustment (mean centered body weight at
PND22) were also fitted to the data. Tables 2-A to 5-C (a total of 12 tables) present individual
laboratories results for body weight responses, and age and body weight at PPS. Each table
corresponds to a chemical and laboratory combination. Tables 2-A, 2-B, 2-C correspond to DE-
71; Tables 3-A, 3-B, 3-C correspond to vinclozolin; Tables 4-A, 4-B, 4-C correspond to 2- ,
chloronitrobenzene; Tables 5-A, 5-B, 5-C correspond to dibutyl phthalate. Similarly for Tables 6-
13. Tables 6-A to 9-C (a total of 12 tables) present individual laboratories results for organ
weight responses; and Tables 10-A to 13-C (a total of 12 tables) present individual laboratories
results for hormonal analysis endpoints. Each table contains results for a single chemical and an
individual laboratory. Results for the three laboratories combined are summarized in Tables 14 to
25. Each table contains results for a single chemical.

The least square means and associated 95% confidence intervals based on the analysis of
variance model fits are displayed in Figures 17 to 51. Figures 17 through 37 display the
unadjusted responses. Figures 38 through 51 display the covariate adjusted responses. Each
figure summarizes the responses across all laboratories, chemicals, and dose groups within
chemicals for a single response.

The analysis results based on all the data are summarized below. Unless specified
otherwise, the significant levels are at least 0.05.

Body Weights

For initial body weight (Tables 2A-5C and Tables 14-17; Figure 17), all treatment groups
were about same within individual laboratories. Initial body weights in Argus Laboratories were
about 4 grams more than those in Huntingdon Laboratories, and 10 grams more than those in WIL
Laboratories.
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For final body weight (Tables 2A-5C and Tables 14-17; Figure 18), the figures and tables
show that most doses of test chemicals reduce body weight growth. In particular, the low dose of
DE-71 was significantly lower than the control group, averaged across all three laboratories and
for Huntingdon Laboratories. The high dose of Vinclozolin was significantly lower than the
control group averaged across laboratories and for Argus and Huntingdon. The low dose of
Vinclozolin was significantly lower than the control group for Huntingdon. The high dose of 2-
Chloronitrobenzene was significantly lower than the control group averaged across laboratories
and for Argus and WIL. The high dose of Dibutyl Phthalate was significantly lower than the
control group averaged across laboratories and for Argus and WIL. The low dose of Dibutyl
Phthalate was significantly lower than the control group averaged across laboratories and for
Argus and WIL. Similar results were observed averaged across laboratories for body weight gain
(Figure 19) and for final body weight as percent of control (Figure 20), and almost the same
results were observed for the individual laboratories. The final body weights for Argus were
slightly higher than the other two laboratories.

Age and Body Weight at Preputial Separation (PPS)

For age at PPS (Tables 2A-5C and Tables 14-17; Figures 21 and 38), the figures and
tables show that all doses of test chemicals delayed preputial separation to some degree. For each
chemical and dose, average age at PPS was considerably lower at Argus Laboratories than at WIL
or Huntingdon Laboratories.

The age at PPS for the high dose of DE-71 was significantly higher than the vehicle
control averaged across all laboratories and for Argus. The high dose of Vinclozolin was
significantly higher than the control group for each individual laboratory and averaged across all
laboratories. The low dose of Vinclozolin was significantly higher than the control group
averaged across all laboratories and for Argus, Huntingdon, and WIL. The high dose of 2-
Chloronitrobenzene was significantly higher than the control group averaged across all
laboratories and for Argus, WIL, and Huntingdon. The high dose of Dibutyl Phthalate was
significantly higher than the control group averaged across all laboratories and for Argus, WIL,
and Huntingdon. The low dose of Dibutyl Phthalate was significantly higher than control group
averaged across all laboratories and for Argus. The covariate adjusted results were nearly
identical.

For body weight at PPS (Tables 2A-5C and Tables 14-17; Figures 22 and 39), most doses
of test chemicals had a higher body weights at PPS, perhaps due to the delay of preputial
separation. In particular, the high dose of DE-71 was significantly higher than the vehicle control
for Argus. The high dose of Vinclozolin was significantly higher than the control group for each
individual laboratory and averaged across all laboratories. The low dose of Vinclozolin was
significantly higher than control group averaged across all laboratories and for Argus and WIL.
The high dose of 2-Chloronitrobenzene was significantly higher than the control group averaged
across all laboratories and for Argus and Huntingdon. The low dose of 2-Chloronitrobenzene was
significantly higher than the control group for Huntingdon. The high dose of Dibutyl Phthalate
was significantly higher than the control group averaged across all laboratories and for
Huntingdon. The low dose of Dibutyl Phthalate was significantly higher than the control group
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averaged across all laboratories and for Argus. The covariate adjusted results were the same.
Almost all treatment groups in Argus laboratory had lower average body weights at PPS.

Organ Weights

Organ weights were analyzed with and without covariate adjustment (Tables 6A-9C and
Tables 18-21; and Figures 23-34 and 40-51). In general the results with and without covariates
were in agreement.

There was clear separation among laboratories across all treatment groups for some organ
weights. The organ weights for Argus were higher for almost all groups than the other two
laboratories for paired adrenals, dorsolateral prostate, paired epididymides, paired kidneys,
levator ani bulbocavernosus muscles, and pituitary. In addition, the organ weights for WIL were
lower for all treatments than the other two laboratories for paired epididymides and levator ani
bulbocavernosus muscles. The organ weights for Huntingdon were lower for all treatments than
the other two laboratories for dorsolateral prostate, paired kidneys, and pituitary. These
differences contributed to relatively large laboratory-to-laboratory variation and therefore to
relatively wide 95% confidence intervals associated with the overall least squares means averaged
across laboratories, for each treatment group.

The significant differences between the test chemical groups and the vehicle control are
summarized as follows according to the test chemicals. The conclusions are in agreement with
and without covariate adjustment.

* Averaged across laboratories (Table 18) the organ weights for both doses of DE-71 were
significantly lower than the vehicle control for levator ani bulbocavernosus muscles, and
significantly higher than the vehicle control for liver. In addition, the low dose of DE-71
had a significantly higher left testis weights. For Argus (Table 6A), significant differences
from the vehicle control were observed for both doses of DE-71 for liver. For WIL (Table
6B), significant differences from the vehicle control were observed for both doses of DE-
71 for the liver, and for the high dose of DE-71 for the levator ani bulbocavernosus
muscles. For Huntingdon (Table 6C), significant increases from the vehicle control were
observed for both doses of DE-71 for the liver and significant decreases were observed for
the levator ani bulbocavernosus, and for the low dose of DE-71 for the paired kidneys and
the right testis.

* 1lAveraged across laboratories (Table 19), the organ weights for both doses of Vinclozolin
were significantly lower than the vehicle control for the paired epididymides, the levator
ani bulbocavernosus muscles, and the seminal vesicle coagulating gland with fluid, and
significantly higher organ weights than the vehicle control for both the left and the right
testes. In addition, the high dose of Vinclozolin had significantly higher organ weights
than the vehicle control for the paired adrenals, and significantly lower organ weights than
the vehicle control for the ventral prostate. For Argus (Table 7A), significant differences
from the vehicle control existed only for the high dose of Vinclozolin for the paired
adrenal, the paired epididymides, the levator ani bulbocavernosus muscles, the seminal
vesicle coagulating gland with fluid, and the left testis (only after covariate adjustment).
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For WIL (Table 7B), significant differences from the vehicle control existed for both
doses of Vinclozolin for the paired epididymides and the seminal vesicle coagulating
gland with fluid, and for the high dose of Vinclozolin for the paired adrenals, the levator
ani bulbocavernosus muscles, the liver, and the ventral prostate. For Huntingdon (Table
7C), significant differences from the vehicle control existed for both doses of Vinclozolin
for the paired epididymides, the paired kidneys, the levator ani bulbocavernosus muscles,
and the right testis and for the high dose of Vinclozolin for the seminal vesicle coagulating
gland with fluid.

e Averaged across laboratories (Table 20), both doses of 2-Chloronitrobenzene had
significantly higher organ weights than the vehicle control for the paired kidneys and the
liver. In addition, the high dose of 2-Chloronitrobenzene had si gnificantly lower organ
weights than the vehicle control for the levator ani bulbocavernosus muscles, the pituitary,
the seminal vesicle coagulating gland with fluid, and the ventral prostate. For Argus
(Table 8A) significant differences from the vehicle control existed for both doses of 2-
Chloronitrobenzene for the paired kidneys and the liver, and for the high dose of 2-
Chloronitrobenzene for the levator ani bulbocavernosus muscles, the right testis and the
ventral prostate. For WIL (Table 8B) significant differences from the vehicle control
existed for both doses of 2-Chloronitrobenzene for the liver, and for the high dose of 2-
Chloronitrobenzene for the levator ani bulbocavernosus muscles, the pituitary, the seminal
vesicle coagulating gland with fluid, the blotted thyroid, and the ventral prostate. For
Huntingdon (Table 8C) significant differences from the vehicle control existed for both
doses of 2-Chloronitrobenzene for the paired kidneys and the liver, for the low dose of 2-
Chloronitrobenzene for the dorsolateral prostate, and for the high dose of 2-
Chloronitrobenzene for the levator ani bulbocavernosus muscles, the seminal vesicle
coagulating gland with fluid, and the ventral prostate.

* Averaged across laboratories (Table 21), both doses of Dibutyl Phthalate had significantly
lower organ weights than the vehicle control for the paired epididymides, the levator ani
bulbocavernosus muscles, the seminal vesicle coagulating gland with fluid, the left testis,
the right testis, and the ventral prostate. In addition, the high dose of Dibutyl Phthalate
had significantly higher organ weights than the vehicle control for the liver. For Argus
(Table 9A) the re were significant differences from the vehicle control for both doses of
Dibutyl Phthalate for the paired epididymides, the levator ani bulbocavernosus muscles,
the seminal vesicle coagulating gland with fluid, the left testis, and the right testis, for the
low dose of Dibutyl Phthalate for the ventral prostate, and for the high dose of Dibutyl
Phthalate for the liver. For WIL (Table 9B) there were significant differences from the
vehicle control for both doses of Dibutyl Phthalate for the paired epididymides, the levator
ani bulbocavernosus muscles, the seminal vesicle coagulating gland with fluid, the left
testis, the right testis, and the ventral prostate, and for the high dose of Dibutyl Phthalate
for the dorsolateral prostate, and the liver. For Huntingdon (Table 9C) there were
significant differences from the vehicle control for both doses of Dibutyl Phthalate for the
paired epididymides, the levator ani bulbocavernosus, the left testis, and the right testis.
There were significant differences between the vehicle control group and the high dose of
Dibutyl Phthalate for the liver and the seminal vesicle plus coagulating gland with fluid.
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Hormonal Analysis

For serum thryroxine (Tables 10A-13C and Tables 22-25; Figure 35), all test groups had
lower values than the vehicle control, with an exception of the two doses of 2-Chloronitrobenzene.
These two doses of 2-Chloronitrobenzene had slightly higher levels of serum thryroxine than the
vehicle control. In particular, all doses of DE-71, Vinclozolin and Dibutyl Phthalate were
significantly lower than the vehicle averaged across all laboratories and for individual laboratories.
At least one dose of 2-Chloronitrobenzene was significantly higher than the vehicle control for
Argus (both doses) and Huntingdon (the high dose). For all dose groups, Argus had higher values
than WIL, and WIL had higher values than Huntingdon. Therefore the laboratory-to-laboratory
variation was larger than within-laboratory variation and the 95% confidence intervals across
laboratories were about twice the width of those for individual laboratories.

For serum testosterone (Tables 10A-13C and Tables 22-25; Figure 36), the two doses of
Vinclozolin had higher values than the vehicle control, while the two doses of Dibutyl Phthalate
had lower values. In particular, the high dose of Vinclozolin was significantly higher than the
control group averaged across all laboratories and for Argus and Huntingdon. The two doses of
Dibutyl Phthalate were significantly lower than the control group averaged across laboratories
and for Argus and WIL. The high dose of Dibutyl Phthalate was significantly lower than the
vehicle control for Huntingdon. In addition, the high dose of 2-Chloronitrobenzene was
significantly lower than the vehicle control for Argus and WIL. The two doses of DE-71 were
significantly lower than the vehicle control for Huntingdon.

For thyroid stimulating hormone (Tables 10A-13C and Tables 22-25; Figure 37), the two
doses of DE-71 had higher values than the vehicle control for each individual laboratory, and the
high dose of Dibutyl Phthalate had lower values than the vehicle control for each individual
laboratory. In particular, the two doses of DE-71 had significantly higher values than the vehicle
control for WIL, and the high dose of DE-71 had significantly higher values than the vehicle
control for Huntingdon. The high dose of Dibutyl Phthalate had significantly lower values than
the vehicle control averaged across laboratories and for WIL and Huntingdon. The low dose of
Dibutyl Phthalate had significantly lower values than the vehicle control for Argus and
Huntingdon. For Huntingdon Laboratories the high dose of 2-Chloronitrobenzene was
significantly lower that the vehicle control. The figures and tables show that for all dose groups,
WIL had higher values than Argus and Huntingdon, and for most dose groups Argus had hi gher
values than Huntingdon. Therefore the laboratory-to-laboratory variation was larger than the
within-laboratory variabilities and the 95% confidence intervals across laboratories were about
twice as wide as those for the individual laboratories.

Additional analysis of variance models were applied to the data excluding outliers for the

responses which had at least one outlying value. The results are summarized in Tables 26A-29C,
and Tables 30-33. The results are nearly the same since there were relatively few outliers.
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