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COMPLIANCE STATEMENT
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

This study was conducted in compliance with the EPA FIFRA Good Laboratory Practice
Standards as set forth in Title 40 of the U.S. Code of Federal Regulations Part 160, issued
October 16, 1989, and any applicable amendments. All deviations from the protocol, and SOPs
are listed in the raw data. There were no deviations from the aforementioned regulations or
protocol which affected the quality or integrity of the study or the interpretation of the results in
the report.

Study Director:

e ot S flecen. LA -cO

Meredith S. Rocca, Ph.D./Date

Environmental Protection Agency 5
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QUALITY ASSURANCE STATEMENT .
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

Quality Assurance inspections of the study and review of the final report of the above
referenced project were conducted according to the standard operating procedures of the _
Quality Assurance Unit and according to the requirements of the EPA FIFRA Good 1
Laboratory Practice Regulations as set forth in Title 40 CFR Part 160. Findings from the i
inspections and final report review were reported to management and to the study director on

the following dates: ’i
3

Inspections/Review Findings Reported Inspector/Reviewer

Protocol ' 1

11/18,19,29,30/99 11/30/99 C. Matos-Rosa ’-\

12/01,02/99 12/02/99 : J. Carignan ) J'

Phase Inspection

01/14/00 01/14/00 C. Matos-Rosa

Final Report and Data Audit

04/29 & 05/01-05/00 05/05/00 H. Shaffi

Post-Audit 23

06/22,23,26/00 : 06/26/00 H. Shaffi i

Quality Assurance Unit: _j
P T VPH (2500 ‘4 }

/

H. Shaffi —  //Date’
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STUDY IDENTIFICATION
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

TherImmune Study Number: 1143-100

Test Articles: Flutamide, Methyl Testerosterone,
Propylthiouracil, Ketoconazole, Pimozide, and
Dibutylphthalate

Sponsor: Environmental Protection Agency

Sponsor's Representative: Kenneth H. Elstein, Project Officer

Environmental Protection Agency
RTP: MD-71 NHEERL

Research Triangle Park, NC 27711
Phone: 919-541-3581

Fax: 919-541-1499

Study Director: Meredith S. Rocca, Ph.D.
TherImmune Research Corporation
15 Firstfield Road
Gaithersburg, MD 20878
Phone: 301-330-3735

Study Timetable

Study Initiation: December 14, 1999
Experimental Start Date: January 8, 2000
Experimental Termination: February 8, 2000
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SUMMARY

The purpose of this study was to quantify the effects of endocrine disrupting chemicals on
pubertal development and thyroid function in the intact juvenile male rat. An additional goal was
to validate this study desién and examine the variation between Sprague Dawley (SD) and Long
Evans (LE) rats. Males were treated from postnatal day (PND) 23 through 53 or 54, by oral
gavage, with 2.5 mL/kg/day corn oil, 50 mg/kg/day flutamide, 80 mg/kg/day methyl testosterone,
240 mg/kg/day propylthiouracil (PTU), 100 mg/kg/day ketoconazole, 30 mg/kg/day pimozide,
or 1000 mg/kg/day dibutylphthalate (DBP). During treatment males were observed for signs of
toxicity,'weighed, and examined for preputial separation daily. Serum was collected for T4 and
TSH analysis at termination. A complete necropsy was performed and the following organs were
weighed: testes, epididymides, ventral prostate, seminal vesicle, levitor ani plus bulbocavernosus
muscles, liver, pituitary, kidneys, and adrenals. The thyroid, epididymides and testes were
preserved and examined histologically. The data were analyzed by multivariate analysis of
covariance (MANCOVA), using body weight at weaning as a covariate. Results are summarized

in Figure 1.

Figure 1: Changes in Selected Endpoints Compared to Controls

Test Article Body Weight Age at PPS Histopathology TSH T4
Flutamide ILE o v
Methyl Testosterone { ] v
Propylthiouracil ! 1 v 1 !
Ketoconazole | 1
Pimozide ! 1 v LE
Dibutylphthalate ! 1LE vLE ILE ILE
KEY: |= significantly decreased compared to control mean LE = Long Evans only
1 = significantly increased compared to control mean SD = Sprague Dawley only
v = affected histopathology PPS= preputial separation

Environmental Protection Agency 9



TherImmune No. 1143-100

This study design accurately identified endocrine disrupting compounds which were
androgenic, anti-androgenic, inhibitors of steroid and thyroid hormone synthesis, or a dopamine
antagonist and quantified their effect on the juvenile male rat. The inter-strain variation in
response to treatment was minimal, except for DBP, which had a more pronounced effect in LE
males. As evidenced by changes observed in body weights, preputial separation, organ weights,
gross and histopathology and TSH and T4 levels, dosing male juvenile rats of the Sprague Dawley
or Long-Evans strain from postnatal day 22 through 53 or 54 is a good model for identifying

endocrine disrupting compounds.

Environmental Protection Agency 10
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INTRODUCTION

This study was designed to quantify the effects of endocrine disrupting chemicals on
pubertal development and thyroid function in the intact juvenile male rat. The larger goal was to
provide preliminary validation of the protocol for future EPA studies, and to assess intra-
laboratory and inter-strain variation. Dosing began on January 8, 2000. The last terminal

necropsies were performed on February 8, 2000.
TEST AND CONTROL ARTICLES

The control article, corn oil, and test articles, flutamide, methyl testosterone,
propylthiouracil, ketoconazole, pimozide, and dibutylphthalate, were received and stored as

described below.

Test Article Lot No. Date Received From Purity Storage Conditions

Received
Corn Oil 107H1649 1/5/00 Sigma-Aldrich, Inc. 100% Room Temperature
St. Louis, Missouri -
Flutamide 39H1278 1/5/00 Sigma-Aldrich, Inc. 100% Room Temperature
. St. Louis, Missouri
Methyl 41HO0140 12/14/99 | Sigma-Aldrich, Inc. 99.6% Room Temperature
Testosterone St. Louis, Missouri :
Propylthiouracil 099H2509 1/5/00 Sigma-Aldrich, Inc. 99% Room Temperature

St. Louis, Missouri

Ketoconazole 079H4087 1/5/00 Sigma-Aldrich, Inc. 98% Refrigerate 2-8°C
St. Louis, Missouri

079H4087 1/6/00 Sigma-Aldrich, Inc. 99% Refrigerate 2-8°C
St. Louis, Missouri

0078353 1/7/00 ICN Biomedicals 99% Room temperature, protected
Aurora, Ohio from light
Pimozide 019HO578 1/5/00 Sigma-Aldrich, Inc. 100% Refrigerate 2-8°C

St. Louis, Missouri

Dibutylphthalate 03912ES 12/8/99 Aldrich Chemical 99+ % | Room Temperature
Reserve samples were taken as follows: 100 mg each of flutamide, methy] testosterone,

propyithiouracil and ketoconazole; and 1 g each of pimozide and dibutylphthalate. Ketoconazole

Environmental Protection Agency 11
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was acquired from two different sources due to a shortage of supply from Sigma-Aldrich, Inc.
These samples will be stored according to the manufacturer’s recommendations to minimize
degradation for at least six months after the final report is issued. Information on the methods of
synthesis and stability, as well as data on the composition or other characteristics which define the
test articles, are on file with the manufacturer.

A 1 mL reserve sample of the first and last dosing solutions administered to the animals was

taken and will be stored frozen for at least six months after the final report is issued.
TEST ANIMALS AND HUSBANDRY

Rats were chosen since they have historically been used in safety evaluation studies of this
type and are recommended by appropriate regulatory agencies. Twenty-two timed-pregnant
female Hsd: Sprague Dawley® SD® Rats and twenty five timed-pregnant female Long-Evans
Hooded Rats, were received on December 7, 1999 (gestation day 12) from Harlan Sprague
Dawley, Inc., Indianapolis, Indiana. They were assigned temporary animal numbers, acclimated
to laboratory conditions for 8 days, and released for study use by a staff veterinarian.

Upon receipt, animals were housed individually in polycarbonate cages measuring 19 x 10%2
x 8 inches (length x width x height) suspended on stainless-steel racks with an Edstrom automatic
watering system providing filtered tap water. Racks were ‘equipped with filter paper liners.
Polycarbonate caging contained Sani Chip® heat treated hardwood laboratory bedding. Tap water
and TEKLAD™ Certified Rodent Diet 7012C were provided ad libitum. The water is routinely
analyzed for contaminants and specific microbes. The feed is analyzed by the manufacturer for
concentrations of specified heavy metals, aflatoxin, chlorinated hydrocarbqns, organophosphates,
and specific nutrients. The results of the feed and water analyses are on file at TherImmune
Research Corporation. No contaminants were known to be present in the diet or water at levels
which might interfere with achieving the objectives of the study.

During the study period, the temperature and relative humidity in the animal rooms were

Environmental Protection Agency 12
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monitored continuously using the Rees™ Scientific Monitoring System and recorded twice daily
using a Bacharach® sling psychrometer. The environmental controls in the animal room were set
~ to maintain temperatures between 20 and 24°C and relative humidity between 40 and 50%. Ten
or greater air éhanges/hour and a 14-hour light/10-hour dark cycle were maintained. Exceptions

were noted in the raw data and had no adverse effect on the integrity of the study.

METHODS

Observations and Records - Prior to Selection of Study Animals
All of the pregnant females and pups, were observed for mortality, moribundity and clinical

observations twice daily, at least six hours apart. Observations included skin and fur, eyes and
mucous membrane, respiratory system, circulatory system, autonomic and central nervous system,
somatomotor pattern, and behavior pattern. Pregnant females were observed at least twice daily
for signs of parturition. The pregnant females were allowed to deliver and rear their pups until
weaning on PND 21.

Pups were weighed on PND 1 and weekly thereafter to identify runted and/or unthrifty
litters. On PND 4, litters were culled to 10 pups, with approximately the same number of male
and female pupS. The rémaining pups were weaned on PND 21 and randomized into dosage

groups (males on this study and females to TherImmune Study No. 1143-101).

Group Assignment and Dose Levels
On PND 21, male pups were initially accepted into the randomization pool based upon

physical examinations. They were assigned to study using computer-generated random numbers.
The weight variation of selected males did not exceed 3 and 6 grams above or below the mean
body weight for Sprague Dawley rats and Long-Evans rats respectively, and the mean weight for
each group was not statistically different. During the randomization process, each study animal

was assigned a unique number, assigned to groups as shown below and housed three per cage.

Environmental Protection Agency 13
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All animals not used on study were removed from the study room, with the exception of the =y
female pups chosen for study 1143-101. This protocol was conducted as a “blind study” - with &

the technicians performing the study activities having no knowledge of which test article was 73

administered to which study group.

Dosage Number of :
Group Treatment (;)er kg/day) Males/Strain \
1 Corn Oil 2.5 mL 6 2
2 Flutamide 50 mg 6 3

3 Methyl Testosterone 80 mg 6 -
4 Propylthiouracil (PTU) 240 mg 6 \‘
5 Ketoconazole - 100 mg 6 "
6 Pimozide 30 mg 6 J
7 Dibutylphthalate 1000 mg 6 : 3
3
Test and Control Article Formulation and Administration §

Dosing formulations were prepared weekly. The test materials were considered to be 100%
pure for formulating purposes.

The appropriate amounts of each test article were diluted with the required amount of corn .

£y L,._w o

oil and then transferred to amber glass jars. The formulations were stirred continuously for 24

to 48 hours prior to first use. All formulations were stirred continuously during dosing. =

Animals were given the appropriate dosing formulation via oral gavage daily on PND 22
through 53 or 54, between 0700 and 0900 h, at a dose volume of 2.5 mL/kg, adjusted daily. Test

material was administered using an 18-gauge needle and a 1 cc glass tuberculin syringe. The

dosing technician performed the procedure without knowledge of the test article. The test material

was administered orally because this is the expected route of human exposure.

[N
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Observations and Records - Study Animals
All study animals were observed for mortality and moribundity twice daily, at least six

hours apart each day. Observations included skin and fur, eyes and mucous membrane,
respiratory system, circulatory‘systern, autonomic and central nervous system, somatomotor
pattern, and behavior pattern. Potential signs of toxicity including tremors, convulsions,
salivation, diarrhea, lethargy, coma, limb impairment and resolution, changes in fecal and urinary
output, or other atypical behavior or appearance were recorded. Detailed clinical observations
were recorded weekly.

The males were weighed daily. Beginning on PND 23, the males were examined daily for
preputial separation, with the appearance of partial separation, complete separation or a persistent

- thread of tissue between the glans and prepuce being recorded on the days observed.

Termination
On SD 53 or 54, between 1300 and 1700, all animals were sacrificed by décapitation and
exsanguination. The decapitation was performed in a room separate from the animal room and

within 15 seconds of removing the animal from its cage.

Serum Collection and Analysis
Following decapitation, trunk blood was collected from each animal and serum obtained.

Approximately 500 »L serum/animal was aliquoted into 1.7 mL siliconized microcentrifuge tubes,
stored at approximately -80°C, and later shipped on dry ice by express carrier to Dr. Ralph
Cooper, US EPA, Durham, North Carolina. Approximately 550 L serum/animal was aliquoted
into 1.7 mL siliconized microcentrifuge tubes, stored at approximately -80°C, and delivered on

dry ice to AniLytics, Inc., Gaithersburg, Maryland, for T4 and TSH analysis.

Environmental Protection Agency 15
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Necropsy
Necropsies were conducted on each animal by trained personnel and included examination

of the external surface of the body, all orifices, and the cranial, thoracic, and abdominal cavities

and their contents.

Organ Weights

“The following organs were weighed wet from all animals:

testes epididymides
liver kidney
adrenals pituitary
ventral prostate seminal vesicle

levator ani plus bulbocavernosus muscles

Tissue Preservation
The thyroid, epididymides, and testes were placed in Bouin’s fixative for approximately

24 hours, then rinsed and stored in 70% ethanol.

Histopathology
The preserved thyroid, epididymides and testes from all animals were embedded in

paraffin, stained with hematoxylin and eosin, and examined microscopically by the pathologist at

Pathology Associates International.

Statistical Analyses _
Methods used for statistical analysis are presented in Appendix 10. Briefly, data was tested

for homogeneity of variance and analyzed by MANCOV A using weight at weaning as a covariate.

For preputial separation analysis, there were some animals which never reached the stated |

Environmental Protection Agency 16
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endpoint (complete preputial separation). In order to perform statistical analysis of these
endpoints, these animals were assumed to have reached the endpoint on the day after they were
necropsied and at their terminal body weight. Therefore the means for these endpoints in groups
including these animals are artificially low. This is noted on the appropriate tables as censored
data.

The only group for which the null hypothesis could not be rejected by MANCOVA for all
endpoints, except organ to body weight ratios, was ketoconazole-treated LE males. For this group
p=0.0568. As this p value was very close to the cut off value of 0.05, post-hoc tests were
performed, however, it should be noted that this may lead to an overstatement of the significance
of the differences between data for this group and the control group.

“Increased” or “decreased” are used throughout the text of this report to describe the

statistical significance at p < 0.05, unless otherwise indicated.

Record Retention

All records, study protocol, report, protocol and report revisions, written communications,
and specimens generated by TherImmune and/or PAI are retained at Therlmmune Research
Corporation Archive. Documentation of any transfer of study records and reports will be

maintained by TherImmune for a period of one year.

Environmental Protection Agency 17
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RESULTS

Mortality

Individual day of death for each animal is presented in Appendix 9. All animals survived

until scheduled euthanasia.

Clinical Observations
Weekly clinical observations are summarized in Table 1 and presented individually in

Appendix 1. No treatment-related clinical signs were observed during this study.

Daily Body Weights

Body weights are shown in Figure 2, summarized in Table 2 and presented individually
in Appendix 2. Mean body weight changes from PND 22 to necropsy are summarized in Table
3. '

The mean body weight of males increased daily, with a few exceptions, in all groups except
pimozide and PTU-treated males. Between PND 23 and 24, pimozide-treated males mean body
weight decreased 13.5% for SD and 11.1% for LE rats. These animals then gained weight
steadily, but PND 53 mean body weights were only 85.2 and 75.0% of controls.

The PND 53 mean body weights for all treatment groups , except flutamide-treated SD,
were lower than control males. The greatest effect was with PTU treatment. PTU-treated males
reached their maximum body weights on PND 45 and had PND 53 mean body weights which were
only 44.8 and 38.6% of control mean body weights for SD and LE males respectively.

Environmental Protection Agency 18
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Figure 2: PND 53 Mean Body Weights

BODY WEIGHT AT PND 53

1SD 1LE 2SD 2LE 3sD 3LE 48D 4LE 5SD SLE 6SD 6LE 78D 7LE
GROUP

KEY: PND = Postnatal Day * = significantly different than control
GROUP: 1 = 2.5 ml/kg/day Corn Oil 5 = 100 mg/kg/day Ketoconazole )
2 = 50 mg/kg/day Flutamide 6 = 30 mg/kg/day Pimozide

3 = 80 mg/kg/day Methyl Testosterone 7 = 1000 mg/kg/day Dibutyiphthalate

4 = 240 mg/kg/day Propylthiouracil

Age and Weight at Complete Preputial Separation

Preputial separation data are shown in Figures 3 and 4, summarized in Table 4, and
presented individually in Appendices 3 and 4.

Mean age and weight at complete preputial separation was greater for LE males (PND
44.83, 218.85 g) than for SD males (PND 43.00, 184.92 g). Flutamide treatment completely
inhibited preputial separation in both strains. No PTU-treated SD and only two (33%) of LE
males achieved complete preputial separation. Ketoconazole-treated males had a significant
increase in the mean age of complete preputial separation (SD 46.83; LE 48.17). One
ketoconazole-treated LE male never achieved complete preputial separation, so this mean is

artificially low as the day after necropsy was used as the day of prephtial Separation for statistical

Environmental Protection Agency 19
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purp(')ses for this male. Pimozide treatment also increased the mean age of complete preputial
separation and two SD (33%) and one LE (17%) males never achieved complete preputial
separation. Similarly, the mean age of complete preputial separation was increased by DBP
treatment , but the effect was significant only in LE males (50.5). Two DBP-treated LE males
(33%) never achieved complete preputial separation. |
Methyl testosterone was the only treatment which decreased the age of complete preputial
separation. Mean age at complete preputial separation was PND 36.33 and 32.33 for methyl
testosterone-treated SD and LE males respectively. Body weight varied widely with treatrnent and

does not appear to be related to the age of preputial separation.

Figure 3: Mean Age of Preputial Separation

AGE AT PREPUTIAL SEPARATION (DAYS)

1§D 1LE 250 2LE 38D 3LE 4SD 4LE 55D S5LE 6SD 6LE 78D 7LE

GROUP
KEY: PND = Postnatal Day * = gignificantly different than control
GROUP: 1 = 2.5 ml/kg/day Corn Oil 5 = 100 mg/kg/day Ketoconazole
2 = 50 mg/kg/day Flutamide 6 = 30 mg/kg/day Pimozide
3 = 80 mg/kg/day Methyl Testosterone 7 = 1000 mg/kg/day Dibutylphthalate

4 = 240 mg/kg/day Propylthiouracil

Environmental Protection Agency 20
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Figure 4: Percent Achieving Preputial Separation

% ACHIEVING PREPUTIAL SEPARATION

28D 2LE 38D 3LE 4SD 4LE 580
GROUPS

KEY: PND = Postnatal Day 5 = 100 mg/kg/day Ketoconazole
GROUP: 1 = 2.5 ml/kg/day Corn Oil 6 = 30 mg/kg/day Pimozide
2 = 50 mg/kg/day Flutamide 7 = 1000 mg/kg/day Dibutylphthalate

3 = 80 mg/kg/day Methy! Testosterone
4 = 240 mg/kg/day Propylithiouracil

Gross Pathology

Gross pathology findings are summarized in Table 5 and are presented individually in’
Appendix 5. |

There were treatment related gross pathology findings in the testis, seminal vesicle, ventral
prostate, adrenal and thyroid. The testes were small in 42 and 33% of methyl testosterone and
DBP-treated males, respectively. The seminal vesicles were small in 92% of flutamide, 67 % of
PTU, and 17% of DBP (2 LE) treated males. Small ventral prostates were observed in flutamide
(33%), and PTU (50%) treated males. PTU treatment also caused enlarged thyroids in 83% of
males. Enlarged adrenals were seen in 50 % of ketoconazole-treated rats. These ﬁndings,' though

subjective are generally in agreement with organ weights and histobathology.

Environmental Protection Agency 21
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Organ Weights

Organ weights and organ-to-body weight ratios are summarized in Tables 6 and 7,
respectively, and presented individually in Appendix 6. Organ weights which were outside of
physiological range were excluded from group means and analysis by the study director.

Exclusions are noted on Appendix 6.

The effects of treatment were generally similar for both SD and LE males when both
absolute organ weights and organ to body weight ratios were considered. Figure 5 details which
organs were affected as absolute and/or as a percent of body weight in each strain. Adrenal
~ weights were decreased by PTU and increased ketoconazole treatment. Kidney weights were
increased by methyl testosterone and decreased by PTU and pimozide. Liver weights tended
increased in flutamide and DBP-treated rats, but decreased in PTU and pimozide-treated males.
Flutamide increased pituitary weights in SD males, however there was large variability in weights.
As the pituitaries are very small in these juvenile animals, the variability in weights may be an
artifact of the removal and weighing procedures.

There were also treatment related effects in reproductive organs. Seminal vesicle weight
was generally decreased by all treatments, except methyl testosterone which increased weights.
Seminal vesicles were weighed with the fluid retained which may have resulted in some variability
in weights. Ventral prostate weights were decreased by flutamide, PTU and DBP treatment (LE
only) and increased by methyl testosterone. Testes weight was decreased by methyl testosterone,
PTU, pimozide , and DBP treatment (LE only), and increésed by flutamide. Epididymides
weighed significantly less in flutamide, ﬁwthyl testosterone (SD only), PTU, ketoconazole,
pimozide and DBP ( LE only) treated rats compared to controls. The weight of levator ani and
bulbocavernosus muscles was decreased in flutamide, PTU, ketoconazole ( LE only), pimozide,
and DBP (LE only) treated rats. Overall DBP treatment appeared to have a more pronounced

effect on organ weights in LE males.
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Figure 5: Organ Weights

Flutamide Methyl PTU Ketocon- Pimozide DBP
Tissue Testosterone azole
Wt. % Wt. % | Wt % | Wt % | Wt % | Wt %
Adrenals l 1SD 1 1 TLE
Kidneys ILE fSD | 1 I |isD I | isD ILE
Liver 1SD ! ILE l ! 1 | |TLE| 1SD | ILE
Pituitary 1SD | 1SD ILE | 1
Seminal vesicles | {SD 1 i ! ISD | ISD | ISD l |SD l ISD
Ventral prostate | \LE 1 1 | \LE
Testes 1SD ! l ! { 1 l {LE | |LE
Epididymides | { ISD | ISD | | i l l ILE
Levator ani and ! { l § |LE { lSD ILE | |LE
bulbocavernosus '
KEY: | = significantly decreased compared to control mean Wt.= absolute organ weight

1= significantly increased compared to control mean % = organ weight as a percentage of body weight

LE = Long Evans only SD = Sprague Dawley only

Histopathology

Summary and individual pathology findings are shown in Figure 6 and presented and

discussed in the Pathology Report located in Appendix 7.

The three tissues examined in this study were thyroids, testes, and epididymides. All test

articles, except ketoconazole, affected histopathology. Reproductive organs were affected in both
strains by flutamide, methyl testosterone, PTU, pimozide (LE only) and DBP (LE only). PTU

was the only treatment which affected thyroid histopathology.
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Figure 6: Histopathology Findings

Tissue Flutamide Methyl PTU Ketocon- Pimozide DBP
Testosterone azole
Thyroid v
Testes v v v v'LE
Epididymides v v v v/LE VLE

KEY: v = affected histopathology

Serum T4 and TSH

Serum T4 and TSH levels are summarized in Table 8 and presented individually in

Appendix 8.

Serum T4 levels on the day of necropsy were 4.95 and 6.45 ug/dL for SD and LE males
respectively. TSH levels were 3.40 and 3.89 ng/mL for SD and LE males respectively. PTU
treatment had significant effects on T4 and TSH levels. T4 levels were less than 5% of the mean

control, while TSH levels were greater than seven times higher in PTU-treated males. DBP

LE = Long Evans only

treatment resulted in a small, but significant decrease in both T4 and TSH levels in LE males.

Environmental Protection Agency

24

1
g

N



TherImmune No. 1143-100

DISCUSSION

The purpose of this study was to quantify the effects of endocrine disrupting chemicals on
pubertal development and thyroid function in the intact juvenile male rat and to evaluate the ability
of this protocol to detect endocrine disruptors. The compounds used disrupt normal endocrine
function in a variety of ways and have differing effeéts on growth and sexual maturation.

The effect of endogenous testosterone is mimicked by methy! testosterone which act as an
androgen receptor agonist. Males treated with methyl testosterone had significantly lower body
weights, age at preputial separation, testes and epididymides (SD only) weights, but increased
kidney, ventral prostate and seminal vesicle weights when compared to control means.
Histopathology findings included hypospermatogenesis, hypospermia, and interstitial cell atrophy
in the testes.

Flutamide also acts at the androgen réceptor, but functions as an antagonist. Flutamide-
treated males had lower body weights (LE only), never exhibited preputial separation, and had
decreased weights of androgen sensitive tissues - epididymides, levator ani and bulbocavernosus
muscles, seminal vesicles, and ventral prostate - when compared to control means. Liver and
testis weights were increased in flutamide-treated males. Microscopic evaluation found
hyperplasia/hypertrophy of the testes, dilation of the seminiferous tubules and atrophy of the
epididymides.

DBP, which may act as an anti-androgen at high doses, resulted in lower body weights.
SD males had decreased seminal vesicle weights. All the other effects of treatment were only
significant in LE males and include increased age of complete preputial separation, decreases in
ventral prostate, testes, epididymides, levator ani and bulbocavernosus weights and TSH and T4
levels, and seminiferous tubule degeneration, hypospermatogenesis, and hypospermia.

Ketoconazole disrupts endocrine function by inhibiting cytochrome P,s, enzymes which are
necessary for steroidogenesis. Males treated with ketoconazole had lower body weights and an

increase in the age at preputial separation. Adrenal weights were increased in both strains, but,
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seminal vesicle weights were decreased (SD only). There were no adverse histopathological
findings in the organs examined in ketoconazole-treated males.

Pimozide is a D, receptor antagonist, which suppresses the action of dopamine, resulting
in an increase in prolactin secretion. Pimozide treatment resulted in severe weight loss (>11%)
the first day of treatment. Subsequently, the males gained weight, but body weights were always
significantly lower than controls. Due to the effect on body weight, many organ weights were
decreased compared to confrol means. The age of preputial separation was increased by pimozide-
treatment. LE males only displayed hypospermia and sporadic hypospermatogenesis.

PTU acts by inhibiting iodination of thyroid hormones. This inhibition disrupts growth
and, indirectly, sexual maturation. PTU-treated males had severely depressed body weights and
increased age to preputial separation.' Only two LE and no SD males achieved prepuﬁal
separation. The effect of PTU treatment on thyroid function were dramatic. PTU was very
effective at inhibiting T4 levels and without the negative feedback TSH levels soared. Thyroids
appeared grossly enlarged and hyperplasia/hypertrophy was observed at microscdpic evaluation.
Due to the severe effect on body weight, many organ weights were decreased compared to control

means. PTU also produced histological changes in testes and epididymides.

Another goal of this study was to assess whether Sprague Dawley and Long Evans rats
respond differently to endocrine disruptors. Both strains responded similarly to all treatments, in
most of the parameters examined, except DBP. DBP treatment had an effect on organ weights and

histopatholy in LE males which was not seen in SD males.
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CONCLUSION

This study design accurateiy identified endocrine disrupting compounds which were
androgenic, anti-androgenic, inhibitors of steroid and thyroid hormone synthesis, or a dopamine
antagonist and quantified their effect on the juvenile male rat. The inter-strain variation in
response to treatment was minimal, except for DBP, which had a more pronounced effect in LE
males. As evidenced by changes observed in body weights, preputial separation, organ weights,
gross and histopathology and TSH and T4 levels, dosing male juvenile rats of the Sprague Dawley
or Long-Evans strain from postnatal day 22 through 53 or 54 is a good model for identifying

endocrine disrupting compounds.

Study Director: Project Leader:
:W\\ S B !zucc P2 “’M LT ) /&f/ﬂ/zw %ZW/UZ( {lj‘ 2,4' &0
Meredith S. Rocca, Ph.D./ Date Stefanie Pepperl, B.S. / Date
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TherImmune No. 1143-100

APPENDIX 1
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 1 - 2.5 mL/kg/day Corn 0il SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15062 Normal - PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15063 Normal PND 22
Normal ) PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15064 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15065 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50 -
Terminal Kill - PND 54
R15066 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15067 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50

Terminal Kill PND 54

Appendix Continued
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS 1
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats j
GROUP: 1 - 2.5 mL/kg/day Corn 0il LONG-EVANS P
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED 3
R15068 Normal PND 22 )
Normal PND 29 2
Normal PND 36
Normal PND 43 P
Normal PND 50 ]
Terminal Kill PND 53
R15069 Normal PND 22 :
Normal PND 29 7
Normal PND 36
Normal PND 43 -
Normal PND 50
Terminal Kill PND 53 -
R15070 Normal PND 22 ;
Normal PND 29 E=
Normal PND 36
Normal PND 43 e
Normal PND 50 K
Terminal Kill PND 53 ]
R15071 Normal PND 22
Normal PND 29 s
Normal PND 36 )
Normal PND 43 N
Normal PND 50 :
Terminal Kill PND 54
3
R15072 Normal PND 22 ‘%
Normal ' PND 29 23
Normal PND 36
Normal PND 43
Normal PND 50 1
Terminal Kill PND 54 : |
R15073 Normal PND 22
Normal PND 29 \
Normal PND 36 o
Normal PND 43 }
Normal PND S50
Terminal Kill PND 54
Appendix Continued ]
3
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L ' TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS .
i Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 2 - 50 mg/kg/day Flutamide SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
]
i R15074 Normal PND 22
! Normal PND 29
Normal PND 36
. Normal ' PND 43
'W Normal PND 50
| Terminal Kill PND 53
R15075 Normal PND 22
\ Normal PND 29
! Normal PND 36
‘ { Normal PND 43
) Normal PND 50
Terminal Kill PND 53
I
) R15076 Normal PND 22
Ll Normal PND 29
Normal . PND 36
Normal PND 43
) Normal PND 50
. Terminal Kill PND 53
R15077 Normal PND 22
Normal PND 29
) Normal PND 36
' Normal PND 43
- Normal PND 50
Terminal Kill PND 54 -
] R15078 Normal PND 22
| Normal PND 29
Normal PND 36
Normal : PND 43
Normal PND 50
f Terminal Kill PND 54
R15079 Normal BND 22
Normal . PND 29
) Normal PND 36
Normal PND 43
- Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS ‘}
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats §
GROUP: 2 - 50 mg/kg/day Flutamide LONG-EVANS H
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
My
R15080 Normal PND 22 |
Normal PND 29 J
Normal PND 36
Normal PND 43 ooy
Normal PND 50 ;
Terminal Kill PND 53
R15081 Normal PND 22 .
Normal ) PND 29 oy
Normal PND 36 ’
Normal PND 43 i
Normal PND 50
Terminal Kill PND 53
R15082 Normal PND 22 s
Normal PND 29 (=
Normal PND 36 .
Normal PND 43 _
Normal PND 50 - |
Terminal Kill PND 53 ;ﬁ
R15083 Normal ) PND 22
Normal PND 29 . oy
Normal PND 36 i
Normal PND 43 ]
Normal PND 50
Terminal Kill PND 54 }
3
R15084 Normal PND 22 I
Normal BND 29 3
Normal PND 36
Normal PND 43 B
Normal PND 50 3
Terminal Kill PND 54 |
R15085 Normal PND 22
Normal PND 29
Normal PND 36 ;
Normal : PND 43 i
Normal PND 50
Terminal Kill PND 54
Appendix Continued : }
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 3 - 80 mg/kg/day Methyl Testosterone SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15086 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15087 Normal PND 22
Normal . PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill - PND 53
R15088 Normal PND 22
Normal END 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15089 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15090 Normal PND 22
Normal PND 29
Normal . PND 36
Normal PND 43
Discharge, Red Head PND 50
Terminal Kill PND 54
R15091 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS 3
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats
GROUP: 3 - 80 mg/kg/day Methyl Testosterone LONG-EVANS
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED —
R15092 Normal PND 22 3
Normal PND 29 -
Normal PND 36 )
Normal PND 43 -
Normal PND 50 B
Terminal Kill PND 53
R15093 Normal PND 22 -
Normal PND 29 )
Normal PND 36 .
Normal ) PND 43 =
Normal PND 50 )
Terminal Kill PND 53
.
R15094 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43 .
Normal PND 50
Terminal Kill PND 53 {
R15095 Normal PND 22
Noxmal PND 29
Normal PND 36
Normal PND 43 . ki
Normal PND 50 ’
Terminal Kill PND 54 ’
R15096 Normal PND 22
Normal PND 29 g
Normal PND 36
Normal PND 43 -
Normal PND 50 :
Terminal Kill PND 54 B
R15097 Normal PND 22
Normal PND 29 .
Normal PND 36 ’
Normal PND 43 :
Normal PND 50 )
Terminal Kill PND 54
] e
Appendix Continued '

B

Environmental Protection Agency 46 ’ 3



oy
)
l

TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 4 - 240 mg/kg/day Propylthiouracil SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME QOCCURRED
R15098 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15099 Normal BND 22
Normal PND 29
Normal PND 36
Normal -PND 43
Normal PND 50
Terminal Kill PND 53
R15100 Normal END 22
Normal PND 29
Normal PND 36
Normal ' PND 43
Normal : PND 50
Terminal Kill i PND 53
R15101 Normal PND 22
Normal . PND 29
Normal PND 36
Normal PND 43
Normal PND 50 -
Terminal Kill PND 54
R15102 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15103 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS i o
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats 1
GROUP: 4 - 240 mg/kg/day Propylthiouracil LONG-EVANS ,
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED .
R15104 Normal . PND 22
Normal PND 29 ’
Normal PND 36
Normal PND 43 . o
Normal . PND 50
Terminal Kill PND 53
R15105 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43 o
Normal PND 50
Terminal Kill PND 53 -
R15106 Normal PND 22
Normal PND 29 <
Normal ) PND 36
Normal PND 43 - A
Normal PND 50 :
Terminal Kill PND 53 ’J
R15107 Normal PND 22 :
Normal PND 29 b
Normal PND 36
Normal PND 43
Normal ‘ PND 50 B
Terminal Kill PND 54
’}ﬁ\
R15108 Normal PND 22 g
Normal PND 29 E%
Normal PND 36
Normal PND 43 -
Normal ’ PND 50 ﬂ@
Terminal Kill PND 54 'ﬂ
R15109 Normal PND 22
Normal PND 29 EY
Normal PND 36 §
Normal ) : PND 43 4
Normal PND 50
Terminal Kill PND 54
Appendix Continued : }
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 5 - 100 mg/kg/day Ketoconazole SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15110 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal ' PND 50
Terminal Kill PND 53
R15111 Normal PND 22
Normal PND 29
Normal : PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15112 Normal PND 22
Normal PND 29
Normal BEND 36
Normal . . PND 43
Normal PND 50
Terminal Kill PND 53
R15113 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54 B
R15114 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15115 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No.

1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 5 - 100 mg/kg/day Ketoconazole

PND 21-54

ANIMAL # OBSERVATIONS

LOCATION TIME OCCURRED

LONG-EVANS

R15116

R15117

R15118

R15119

R15120

R15121

Normal
Normal
Normal
Normal
Normal
Terminal

Normal
Normal
Normal
Normal
Normal .
Terminal

Normal
Normal
Normal
Normal
Normal
Terminal

Normal
Normal
Normal
Normal
Normal
Terminal

Normal
Normal
Normal
Normal
Normal
Terminal

Normal
Normal
Normal
Normal
Normal
Terminal

Kill

Kill

Kill

Kill

Kill

Kill

22
29
36
43
50
53
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‘Q[ : TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
N INDIVIDUAL CLINICAL OBSERVATIONS
( Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

i GROUP: 6 -~ 30 mg/kg/day Pimozide SPRAGUE DAWLEY
’ PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
3 R15122 Normal PND 22
; Normal PND 29
Normal PND 36
Normal - PND 43
B Normal PND 50
y Terminal Kill ' PND 53
R15123 Normal PND 22
. : Normal ‘ PND 29
; Normal PND 36
3 Normal PND 43
Normal . PND 50
Terminal Kill PND 53
o R15124 Normal PND 22
b Normal : PND 29
Normal PND 36
Normal . ) PND 43
] Normal PND 50
| Terminal Kill PND 53
R15125 Normal PND 22
. Normal PND 29
i Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54 -
R15126 Normal PND 22
Normal PND 29
’ Normal PND 36
Normal PND 43
. Normal PND 50
f Terminal Kill PND 54
R15127 Normal PND 22
Normal - PND 29
3 Normal PND 36
[ Normal PND 43
/ Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No.

1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 6 - 30 mg/kg/day Pimozide

PND 21-54

ANIMAL # OBSERVATIONS

LOCATION TIME OCCURRED

LONG-EVANS

R15128

R15129

R15130

R15131

R15132

R15133

Normal
Normal
Normal
Normal
Normal
Terminal Kill

Normal
Normal
Normal
Normal
Normal
Terminal Kill

Normal
Normal
Normal
Normal
Normal
Terminal Kill

Normal
Hunched
Thin
Normal

‘Normal

Normal
Terminal Kill

Normal
Normal
Normal
Normal
Normal
Terminal Kill

Normal
Normal
Normal
Normal
Normal
Terminal Kill

22
29
36
43
50
53

Appendix Continued
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| : TherImmune No. 1143-100

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

\ GROUP: 7 - 1000 mg/kg/day Dibutylphthalate SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15134 Normal PND 22
Normal PND 29
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15135 Normal PND 22
Normal PND 29
{ Normal PND 36
! Normal PND 43
. Normal PND 50
Terminal Kill PND 53
'? R15136 Normal PND 22
B Normal PND 29
Normal PND 36
Normal : PND 43
” Normal PND S0
g Terminal Kill PND 53
R15137 Normal PND 22
N Normal PND 29
Normal PND 36
L Normal PND 43
Normal PND 50
Terminal Kill PND 54 .
} R15138 Normal PND 22
Normal . PND 29
Normal PND 36
Normal PND 43
| Normal PND 50
! Terminal Kill PND 54
\
R15139 Normal PND 22
Normal PND 29
7 Normal PND 36
| Normal PND 43
t Normal PND 50
Terminal Kill PND 54
73] Appendix Continued
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TherImmune No. 1143-100

APPENDIX 1 (CONTINUED) .
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 7 - 1000 mg/kg/day Dibutylphthalate LONG-EVANS
PND 21-PND 43
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED .
R15140 Normal PND 22 K
Normal PND 29 -
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15141 Normal PND 22 v
Noxmal PND 29
Normal PND 36 ,E
Normal PND 43
Normal PND 50
Terminal Kill PND 53 .
R15142 Normal PND 22 : }
Normal PND 29 -
Normal PND 36
Normal PND 43 o
Normal PND 50 "-'513
Terminal Kill PND 53 '-f}
R15143 Normal PND 22 :
Normal PND 29 3
Normal PND 36
Normal PND 43 . 3
Normal PND 50 R
Terminal Kill PND 54
T
R15144 Normal PND 22 §
Normal . PND 29 L5
Normal PND 36
Normal PND 43 -
Normal PND 50
Terminal Kill PND 54 j
R15145 Normal PND 22
Normal PND 29
Normal PND 36 o
Normal PND 43 3
Normal PND 50 -
Terminal Kill PND 54

Environmental Protection Agency 54 g =
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TherImmune No. 1143-100

APPENDIX 3 .
INDIVIDUAL AGE AND WEIGHT AT COMPLETE PREPUTIAL SEPARATION :
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (SPRAGUE DAWLEY)

ANTMAL ID WEIGHT AT PREPUTIAL SEPARATION (GRAMS) AGE AT PREPUTIAL SEPARATION (DAYS)

GROUP: 1 - 2.5 ML/KG/DAY CORN OIL 3
R15062 189.0 44
R15063 184.2 43
R15064 190.6 44 -
R15065 167.3 41 ;
R15066 186.0 43
R15067 192.4 43

GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE

= | |

R15074 NS NS ]
R15075 NS NS
R15076 NS NS
R15677 NS NS )
R15078 NS NS o
R15079 ' NS NS i ]

GROUP: 3 - 80 MG/KG/DAY METHYL. TESTOSTERONE

R15086 170.4 44
R15087 134.5 35 ¥
R15088 121.7 33 .
R15089 - 145.9 36
R15090 127.5 34
R15091 138.3 36

R15098 NS NS
R15099 NS NS
R15100 NS NS o
R15101 NS NS
R15102 NS : NS )
R15103 . NS NS

GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

S e e 2

R15110 194.2 49 ' }
R15111 220.6 50 T
R15112 190.9 44
R15113 188.6 45
R15114 199.7 46
R15115 196.7 47 ; 35
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15122 214.2 ’ 53 -
R15123 NS NS }
R15124 223.3 52
R15125 215.2 ‘ 52
R15126 NS NS
R15127 206.1 51

R15138 201.
R15139 183.
Appendix Continued

R15134 , 190.8 44
R15135 181.3 44 _
R15136 190.3 46 g
R15137 183.1 44 :
7
6

NS = NO COMPLETE PREPUTIAL SEPARATION WAS SEEN

'
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TherImmune No.

1143-100

APPENDIX 3 (CONTINUED)

INDIVIDUAL AGE AND WEIGHT AT COMPLETE PREPUTIAL SEPARATION
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (LONG-EVANS)

ANIMAL ID WEIGHT AT PREPUTIAL SEPARATION (GRAMS) AGE AT PREPUTIAL SEPARATION (DAYS)
GROUP: 1 - 2.5 ML/KG/DAY CORN OIL
R15068 223.7 47
R15069 236.1 45
R15070 211.0 44
R15071 188.4 41
R15072 231.5 47
R15073 222.4 45
GROUP: 2 -~ 50 MG/XG/DAY FLUTAMIDE
R15080 NS NS
R15081 NS NS
R15082 * NS NS
R15083 NS NS
R15084 NS NS
R15085 NS NS
GROUP: 3 - 80 MG/KG/DAY METHYI, TESTOSTERONE
R15092 130.9 33
R15093 125.9 33
R15094 118.5 31
R15095 94.1 32
R15096 110.4 32
R15097 124.1 33
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL N
R15104 106.0 46
R15105 119.8 52
R15106 NS NS
R15107 NS NS
R15108 NS NS
R15109 NS NS
GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE
R15116 209.5 47
R15117 209.5 47
R15118 NS NS
R15119 220.1 46
R15120 183.2 45
R15121 228.3 50
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15128 183.6 50
R15129 224.6 53
R15130 NS NS
R15131 184.6 54
R15132 202.7 50
R15133 217.8 52
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE
R15140 NS NS
R15141 208.7 44
R15142 256.8 52
R15143 219.3 47
R15144 NS NS
R15145 223.2 51

NS = NO COMPLETE PREPUTIAL SEPARATION WAS SEEN

)
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) Final Pathology Report
b Therlmmune Study Number 1143-100

PATHOLOGY REPORT

Assessment of Pubertal Development and Thyroid Function
in Juvenile Male Rats

Therlmmune Research Corporation 1143-100
| INTRODUCTION

The purpose of this protocol was to quantify the effects of environmental compounds on

cy pubertal development and thyroid function in the intact juvenile male rat. This report

] prepared by Pathology Associates Intemational (PAIl) for Therlmmune Research

‘ Corporation, 15 Firstfield Road, Gaithersburg, MD 20878, presents the results of the

evaluation of pathology endpoints. The portion of this study performed by PAIl was

conducted in accordance with the Environmental Protection Agency (EPA) FIFRA Good
Laboratory Practice Standards, 40 CFR Part 160.

EXPERIMENTAL DESIGN AND METHODS
The procedures described below were performed on two strains of juvenile rats
concurrently to compare inter-strain variability. Forty-two male Sprague-Dawley rats
Y _arnd f_clu_rtgl-t\ﬂo male Long-Evans rats were randomly distributed into seven groups as in
ext Table 1.

' [ Text Table 1. Group Designation and Dosage Levels

Cormn Oil
Flutamide
Methyl testosierone
Propyithiouracit (PTU)
Ketoconazole
Pimozide
Dibutylphthalate (DBP)

~|oO| Oy GINY
DN I OO P

i Juvenile rats, approximately 23 days old, were dosed by oral gavage at a volume of 2.5
’ mi/kg body weight. The animals were dosed daily, between 0700 and 0900 hours, for
: at least 31 days.

- Animals were necropsied as close as possible to the time of death. Animals surviving

“.'1:1.?( . to the scheduled terminal sacrifice time point (between 1300 and 1700 hours on post-

‘ natal day [PND] 53 or 54) were killed by decapitation and necropsied in accordance

with the study protocol. The thyroid, epididymides and testes were placed in Bouin's

fixative for approximately 24 hours, after which they were rinsed and stored in 70%

o ethanol. These selected tissues were embedded in paraffin, sectioned at

approximately 5-microns, stained with hematoxylin and eosin (H&E) and examined
microscopically by the undersigned board certified pathologist.

1 : 3894-120
06/15/00
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RESULTS
A table listing gross lesions is provided below.
Text Table 2. Number of Rats with Specific Gross Lesions : ?
Groups 1 2 3 4 5 6 7 }
Organ/
Lesjon 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE
Thyroid/enlarged 0 0 0 0 1 0 4 6 0 0 0 0 0 0 i
Testes/small 0 0 0 0 1 4 0 0 0 0 0 0 0 2
Testes/dark 0 0 1 0 0 0 0 0 0 0 0 0 0 0
Seminal Vesicle/
small 0 0 4 2 0 0 5 2 0 0 0 0 0 2
Ventral Prostate/ I
small 0 0 1 1 0 0 2 2 0 0 0 0 0 0
Epididymides/
small 0 0 0 1 0 0 0 0 0 0 0 0 0 0 sy
Adrenals/enlarged { 0 0 0 010 0} 0 0 3 3 0 0 0 0 i
Adrenals/pale 0 0 0 0 0 0 0 0 1 1 0 0 0 0 i
Kidneys/cyst 0 0 0 0 1 0 0 0 0 0 0 1 1 0 .
Pituitary/cyst 0 0 0 0 0 0 1 0 0 0 0 0 0 0 S
Liver/accessory } j
lobe, tan 0 0 0 0 0 1 0 0 0 1 0 0 0 0 4

55D = Six Sprague-Dawley rats  BLE = Six Long-Evans ra

9

All gross lesions in the thyroid, testes, seminal vesicles, ventral prostate and the
adrenal glands were considered to be test article related.

Histopathology

Microscopic findings for all groups are summarized on the Project Summary Table
(Section 1l) in which the numbers of animals per group and lesions per group are

3

indicated. Microscopic findings are presented by treatment group with ail diagnoses for o
individual animals in the Tabulated Animal Data tables (Section Ill). Microscopic

lesions are correlated to gross findings, when applicable, in the Correlation of Gross P
and Microscopic Findings (Section 1IV). Comments for individual animals, where 3
appropriate, are in the Comment Report (Section V). The codes used as entries in 0]

these tables are explained in the Reports Code Table, Appendix 1, and abbreviations
are explained in the Abbreviations List, Appendix 2.

Microscopic findings occurring in_3 or less of the 6 animals/strain/group were i
considered to be sporadic. Findings occurring in 4 or more of the 6
animals/strain/group were considered to be consistent.

1
2 3894-120 : i
06/15/00 <
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Sprague-Dawley — There were no findings in any tissues in these animals.

Long-Evans - There were no findings in any tissues in these animals.
Elutamide (50 mg/kg/day)

Sprague-Dawley — There were no test article related findings in the thyroid glands. Test
article related changes in the testes were hyperplasia/hypertrophy of the interstitial cells
(consistent finding) and dilation of the seminiferous tubules (sporadic finding). Other
changes in the testes were considered to be spontaneous changes unrelated to the test
article. Atrophy of the epididymides (consistent finding) was considered to be a direct

test article effect. Other changes in the epididymides were considered to be
spontaneous changes unrelated to the test article.

Dilation of the seminiferous fubules occurred without any detectable decrease in
spermatogenesis. The study pathologist considered that this dilation may have been
related to the atrophy of the epididymides.

Long-Evans — There were no test article related findings in the thyroid glands. All
thyroid findings were considered to be spontaneous changes unrelated to the test
article. Test article related changes in the testes were hyperplasia/hypertrophy of the
interstitial cells {consistent finding) and dilation of the seminiferous tubules (sporadic
finding). Atrophy of the epididymides (consistent finding) was also test article related.

Dilation of the seminiferous tubules occurred without any detectable decrease in
spermatogenesis. The study pathologist considered that this dilation may have been
related to the atrophy of the epididymides. '

Flutamide is reported to have anti-androgen activity. This reported action was
considered to be consistent with the test article related lesions found in both strains of
rats.

Methyl testosterone (80 ma/kg/day)

Sprague-Dawley — There were no test article related findings in the thyroid glands. All
thyroid findings were considered to be spontaneous changes unrelated to the test
article. Test article related changes in the testes were hypospermatogenesis
(decreased sperm production; consistent finding) and interstitial cell atrophy (consistent
finding). Test article related changes in the epididymides were hypospermia
(decreased content of sperm secondary to the decreased production in the testes;
consistent finding) and degenerative germ cells (due to the release of degenerated cells
from the testes; consistent finding).

Long-Evans — There were no test article related findings in the thyroid glands. All
thyroid findings were considered to be spontaneous changes unrelated to the test
articie. Test article related changes in the testes were hypospermatogenesis
(consistent finding) and interstitial cell atrophy (consistent finding). Test article related
changes in the epididymides were hypospermia (consistent finding) and degenerative
germ cells (consistent finding).

The test article related findings in both strains were considered to be consistent with a
hyperandrogenic effect of the methyl testosterone.

3 3894-120
06/15/00
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ropylthiouracil (24

Sprague-Dawley - Test article related findings in the thyroid were
hyperplasia/hypertrophy of the follicular cells and colloid depletion. Both changes were
diffuse throughout the thyroid glands. Test article related findings in the testes were P
hypospermatogenesis (sporadic finding) and interstitial cell atrophy (sporadic finding).
Test article related findings in the epididymides were hypospermia (sporadic finding)
and degenerative germ cells (consistent finding). These epididymal changes were
considered to be secondary to changes occurring in the testes (although an alteration
of spermatogenesis was not apparent in all testes).

N . ;.

Long-Evans — Test article related findings in the thyroid were hyperplasia/hypertrophy
of the follicular cells and colloid depletion. Both changes were diffuse throughout the
thyroid glands. The only test article related finding in the testes was interstitial cell
atrophy (sporadic finding). Test article related findings in the epididymides were ]
atrophy (sporadic finding), hypospermia (consistent finding) and degenerative germ

cells (consistent finding). The epididymal changes other than atrophy were considered

to be secondary to changes occurring in the testes (although an alteration of
spermatogenesis was not apparent in all testes). -

The thyroid effects were considered to be direct effects of the test article. The changes
in the testes and epididymides were considered to be possibly related to the suspected
hypothyroid state induced by administration of the test article.

Ketoconazole (100 ma/kg/day)

Sprague-Dawley — There were no test article related findings in the thyroid glands, -
testes or epididymides. Any changes in these tissues were considered to be sporadic
in nature and of no significance to the animal. i
Long-Evans — There were no test article related findings in the thyroid glands, testes or
epididymides. Any changes in these tissues were considered to be sporadic in nature
and of no significance to the animal.

Ketoconazole is reported to be an inhibitor of testosterone. However, at the doses

tested, no test article related morphologic effects were noted in the test animals of =
either strain. ?
B
3
4 3894-120 _ é
06/15/00 ~
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Sprague-Dawley — There were no test article related findings in the thyroid glands,
testes or epididymides.

Long-Evans — There were no test article related findings in the thyroid giands. The only
test article related change in the testes was hypospermatogenesis (sporadic finding).
Test article related changes in the epididymides were atrophy (sporadic finding) and
hypospermia (consistent finding). The low incidence of atrophy in the epididymides
indicated that this change may be incidental and thus unrelated to the test article. The
hypospermia was considered to be secondary to decreased sperm production in the
testes (although a testis effect was not apparent in all animals).

Pimozide is reported to be a dopamine antagonist and possibly to cause incomplete
initiation of spermatogenesis. The test article findings in the Long-Evans rats were
consistent with the second of these actions. The cause of the difference between the
two strains was suspected to have a genetic basis.

Dibutylphthalate (1000 mg/kg/day)

Sprague-Dawley — There were no test article related findings in the thyroid glands,
testes or epididymides.

Long-Evans — There were no test article related findings in the thyroid glands. Findings
in the thyroid glands were considered to be incidental and unrelated to the test article.
Test article related changes in the testes were seminiferous tubule degeneration
(consistent finding) and hypospermatogenesis (consistent finding). The tubular
degeneration was characterized by variable but widespread changes in the tubules
including a decrease of cell layers, a complete lack of spermatogenic cells and a
general lack of spermatogenesis. Test article related changes in the epididymides were
_hypospermia (consistent finding) and degenerative germ cells (consistent finding). The
epididymal changes were considered to be secondary to the changes in the testes.

Dibutylphthalate is reported to induce seminiferous tubule degeneration. The changes
in the Long-Evans rats were consistent with this action. The difference between the
two strains was considered to have a genetic basis.

CONCLUSION

Eighty-four juvenile male rats (42 Sprague-Dawley rats and 42 Long-Evans rats) were
randomly assigned to seven groups and gavaged daily for at least 31 days. Text Table
1 summarizes the group designations and dosage levels. Following at least 31 days of
dosing, all animals were killed by decapitation. Protocol specified tissues were
collected at necropsy and preserved. Thyroid, testes and epididymides from all animals
were processed through paraffin and rendered to H&E stained ~5-micron sections
which were evaluated microscopically for pathological changes.

Flutamide, methyl testosterone, pimozide and dibutylphthalate caused morphologic
changes in the male reproductive organs (testes and epididymides) consistent with their
respective reported actions. For pimozide and dibutylphthalate, changes were present
only in the Long Evans strain. For flutamide and methyl testosterone, changes were
similar in both strains. No changes in the testes or epididymides were detected in the
ketoconazole treated animals.

5 3894-120
06/15/00
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Propyithiouracil caused morphologic changes in the thyroid glands consistent with its
reported action. Secondary changes in the testes and epididymides were considered to
be possibly consistent with the hypothyroid state of the test animals.

, ia
(SR

For all test articles except ketoconazole, the study design was sufficient to reproduce -
morphologic effects in target tissues of one or both strains of rats. 7
Study Pathologist: .

77704 T Bulf 6.15.00 :

Mark T. Butt, DVM, DACVP Date l

L

I s & I D
% snx,#‘ k'\‘“g.‘. ; Rgradan . )

[ I
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE

LE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

1

Reports Code Table \
N Tissues within normal histological limits ‘
A Autolysis precluding adequate evaluation
U Tissues unavailable/unsuitable for evaluation ?
S Tissues not applicable to animal _ o
* Tissues not examined/not required by protocol
1 minimal K
2 mild g

)

3 moderate j
4 marked -
() focal 3
8] diffuse 7
<> multifocal g E
P Present : 4
B Neoplasm, Benign =
M Neoplasm, Malignant without Metastasis j
Cc Neoplasm, Malignant with Metastasis
X Metastatic Site (+) g
] Bilateral
L Unilateral ' l

.Diagnosis Not Applicable to Animal/Tissue

¢
P

. N
LS

5
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELI\OAiyEEgI\_?\SI\ID THYROID FUNCTION IN JUVENILE
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

1

Abbreviations List

#EX Number Examined
1143100 1143-100

[NS——

TK ' Terminal Kil }

Environmental Protection Agency 114
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Page 1
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION '
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 5‘]
PROJECT SUMMARY
STUDY 1D : 1143-100 STUDY NUMBER: 1143100
FATE: TK Sprague-Dawley }
SEX: MALE
INCIDENCE OF HEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
GROUP: 1 2 3 4 5 }
(O 2 3 (%) 5
NUMBER OF ANIMALS: 6 6 6 6
# # # # # =
THYRGID # EX 6 6 6 6 5 )
ULTIMOBRANCHIAL CYST 0 o 1 0 0 : }
FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY 0 0 ] 6 0 .
COLLOID DEPLETION 0 0 0 6 0 ,"}
-, TESTES # EX 6 6 6 6 6 ‘ ﬁ
NECROSIS o 1 0 0 ) -
INTERSTITIAL CELL - HYPERPLASIA/HYPERTROPHY 0 6 0 ] 0
SEMINIFEROUS TUBULES - DILATION o 2 [ (] 0 &
HYPOSPERMATOGENESIS 0 0 6 2 0 3
INTERSTITIAL CELL - ATROPRY 0 0 6 3 0 - 3
SEMINIFEROUS TUBULES - DEGENERATION 0 0 0 0 1
EPIDIDYNIDES #EX 6 6 6 6 6 3
ATROPHY 0 6 0 0 ] Ji
HYPOSPERMIA 0 0 6 1 0 s
GRANULOMA(S) 0 1 0 0 0
DEGENERATIVE GERM CELLS 0 o ) 4 0
9
|
(1) - Corn Oil 2.5 mt/kg/day (4) - Propylthiouracit (PTU) 240 mg/kg/day N }
(2) - Flutamide 50 mg/kg/day ¢S) - Ketoconazole 100 mg/kg/day
(3) - Methyl testosterone 80 mg/kg/day -
LABCAT HP4.33 05-APR-20C0 3 }
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

. STUDY 1D : 1143-100 STUDY NUMBER: 1143100
! FATE: TK Sprague-Dauley
} SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
“ GROUP: -] 7
N ) &)
J NUMBER OF ANIMALS: 6 6
S # #
‘ THYROID # EX [ 6
B ULTIMOBRANCHIAL CYST 0 [}
FOLLICULAR CELLS ~ HYPERPLAS1A/HYPERTROPHY 0 i
COLLOID DEPLETION 0 L}
Al
} TESTES # EX 6 6
! HECROS1S 0 0
INTERSTITIAL CELL -~ HYPERPLASIA/HYPERTROPHY 0 [}
SEMINIFEROUS TUBULES - DILATION 0 0
HYPOSPERMATOGENESIS 0 ]
; INTERSTITIAL CELL - ATROPRY o} 0
SEMINIFEROUS TUBULES - DEGENERATION 0 0
i EPIDIDYMIDES # EX 6 6
H ATROPHY 0 0
} HYPQSPERMIA 0 0
GRANULOMA(S) 0 ]
DEGENERATIVE GERM CELLS 0 0
=
i
!
U TR
¢1) - Pimozide 30 mg/kg/day (2) - Dibutylphthalate (DBP) 1000 mg/kg/day
LABCAT HP4.33 (END OF REPORT) 05-APR-2000

Envirommental Protection Agency 117



TherImmune No. 1143-100

Page 1 B
PATHOLOGY ASSOCIATES INTERNATIONAL }
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 . STUDY NUMBER: 1143100
FATE: TK Long-Evans : 1
SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS

GROUP: 1 2 3 4 5 :
1) (2) ()] (3] (¢)] <
NUMBER OF ANIMALS: 6 [} [ 6 [
# # # # # -
THYROID # EX é 6 6 é é
ULTIMOBRANCHIAL CYST 0 1 1 0 Q
FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPRY 0 0 0 [ L1} .
COLLOID DEPLETION 0 1] 0 ] 1} .
TESTES # EX 6 6 6 6 6 j
INTERSTITIAL CELL - HYPERPLASIA/HYPERTROPHY 0 6 1] 0 [} o
SEMINIFEROUS TUBULES - DILATION 0 3 0 0 0
HYPOSPERMATOGENESIS 0 1] 6 0 0 - }
INTERSTITIAL CELL - ATROPHY 0 [/} 6 3 0 ]
SEMINIFEROUS TUBULES - DEGENERATION 0 0 0 0 1] »j
EPIDIDYMIDES # EX ) 6 ] -] 6 .
ATROPHY ] 6 0 2 0 ;
HYPOSPERMIA 0 0 6 4 0
INFILTRATION CELLULAR, LYMPHOCYTE 0 0 1] 0 1 e
DEGENERATIVE GERM CELLS 0 0 ) 5 0
t1) - Corn 0il 2.5 ml/kg/day (4) - Propylthiouracil (PTU) 240 mg/kg/day §
(2) - Flutamide 50 mg/kg/day (5) - Ketoconazole 100 mg/kg/day
(3) - Methyl testosterone 80 mg/kg/day
LABCAT HP4.33 05-APR-2000 i
LT
R 1
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f Page 2
i PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBEZERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

) STUDY 10 : 1143-100 STUDY NUMBER: 1143100
; FATE: TK Long-Evans
SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
? GROUP: 6 7
i [$)) 2)
NUMBER OF ANIMALS: 6 6
! # #
L THYROID # EX 6 6
ULTIMOBRANCHIAL CYST 0 1
FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY 0 0
3 COLLOID DEPLETION 0 0
I
Ts TESTES # EX 6 6
INTERSTITIAL CELL - HYPERPLASIA/HYPERTROPHY 0 [
SEMINIFEROUS TUBULES - DILATION 0 B
HYPOSPERMATOGENESIS 2 6
INTERSTITIAL CELL - ATROPHY 0 0
SEMINIFEROUS TUBULES - DEGENERATION 0 6
EPIDIDYMIDES # EX 6 )
] ATROPHY 1 0
) ’ HYPOSPERMIA [ 6
INFILTRATION CELLULAR, LYMPHOCYTE ] 0
DEGENERATIVE GERM CELLS 0 4
i
Ty
}
\
i
|
- (1) - Pimozide 30 mg/kg/day (2) - Dibutylphthalate (DBP) 1000 mg/kg/day
]
i LABCAT HP4.33 " (END OF REPORT) 05-APR-2CC0

}
j

Environmental Protection Agency 119



TherImmune No. 1143-100

[

Hll. Tabulated Animal Data : ‘

v

Environmental Protection Agency 120




TherImmune No. 1143-100

" Page 1
{ PATHOLOGY ASSOCIATES INTERNATIONAL ]
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

: STUDY ID : 1143-100 STUDY NUMBER: 1143100
FATE: TK Sprague-Dawley GROUP: 1: Corn 0il 2.5 ml/kg/day
SEX: MALE
) ANIMAL 1D: R15062 R15063 R15064 R15065 R15066 R15067
I

: l THYROID ] N N N N N

TESTES N N N N N N

‘? EPIDIDYMIDES N N N N N N

See Reports Code Tabte for Symbol Definitions

i LABCAT HP4.33 05 -AFR-2000

Environmental Protection Agency 121



TherImmune No.
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
. IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100
FATE: TK Sprague-Dawley

ANIMAL 1D:
THYROID
TESTES
NECROS1S

INTERSTITIAL CELL - HYPERPLASIA/HYPERTROPHY
SEMINIFEROUS TUBULES - DILATION

EPIDIDYMIDES
ATROPHY
GRANULOMA(S)

Non-Protocol Tissues:
SEMINAL VESICLE

Non-Protocol Tissues:
VENTRAL PROSTATE

See Reports Code Table for Symbol pefinitions

LABCAT HP4.33

R15074

4L
L

21

R15075

R15076

2!
21

11
[€))

R15077

R15078

Page 2

STUDY NUMBER: 1143100
GROUP: 2: Flutamide SO mg/kg/day

R15079

SEX: MALE

05-APR-20C0
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Page 3
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100
TABULATED ANIMAL DATA
STUDY 1D : 1143-100 STUDY NUMBER: 1143100
FATE: TK Sprague-Dawley GROUP: 3: Methyl testosterone 80 mg/kg/day
- SEX: MALE
ANIMAL ID: R15086 R15087 R15088 R15089 R15090 R15091
THYROID - N N N L] N
ULTIMOBRANCHIAL CYST ] - - - -
TESTES - - - - - -
HYPOSPERMATOGENESIS 41 41 41 3 31 41
INTERSTITIAL CELL - ATROPHY 31 31 31 3t 31 41
EPIDIDYMIDES - - - - - -
HYPOSPERMIA 41 41 41 41 41 41
- DEGENERATIVE GERM CELLS ) 21 21 21 21 21 21
Non-Protocol Tissues: -
KIDNEYS . - - - . - -
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 05-APR-20C0
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Page 4

PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 STUDY NUMBER: 1143100 c
FATE: TK Sprague-Dawley GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day
SEX: MALE
ANIMAL ID: R1S098 R15099 R15100 R15101 R15102 R15103
THYROID - - - - - -
FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY 21 31 3 31 31 3
COLLOID DEPLETION 21 21 21 21 21 21
TESTES - N - - - N
HYPOSPERMATQOGENESIS 21 - 31 - - -
INTERSTITIAL CELL - ATROPHY - - 21 1 11 -
EPIDIDYMIDES - N - N - -
= HYPOSPERMIA - - 41 - - -
DEGENERATIVE GERM CELLS 2l - 31 - i 11 e
Non-Protocol Tissues: 3
SEMINAL VESICLE * - * * hd *
Non-Protocol Tissues:
VENTRAL PROSTATE . * . - - hd - q
Non-Protocol Tissues: i
- L

PITUITARY - - - - -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 05-APR-2000

~ A
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Page 5
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 STUDY NUMBER: 1143100
FATE: TK Sprague-Dauley GROUP: 5: Ketoconazole 100 mg/kg/day
SEX: MALE
ANIMAL ID: R15110 R15111 R15112 R15113  R15114 R15115
THYROID [} N N N N N
TESTES - N N N N N
SEMINIFEROUS TUBULES - DEGENERATION 11 - - - - -
EPIDIDYMIDES N N N N N N

Non-Protocol Tissues:
ADRENALS - hd - - * *

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 125
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D
Page 6
PATHOLOGY ASSOCIATES INTERNATIONAL 3
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 f}
TABULATED ANIMAL DATA
STUDY ID : 1143-100 STUDY NUMBER: 1143100 L
FATE: TK Sprague-Dawley GROUP: 6: Pimozide 30 mg/kg/day i i
SEX: MALE J
ANIMAL ID: R15122 R15123 R15126 R15125 R15126 R15127
THYROID N N N N N N }
TESTES N N N N N N
EPIDIDYMIDES : N N N N N N N

N

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 05-APR-20G0 . }
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Page 7
PATHOLOGY ASSOCIATES INTERNATIONAL

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERTMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 STUDY NUMBER: 1143100

FATE: TK Sprague-Dauley GROUP: 7: Dibutylphthalate (DBP) 1000 mg/kg/day
SEX: MALE
""""" i
THYROID N N N N N N
TESTES N N L] N N N
EPIDIDYMIDES _ N N N N N N

Non-Protocol Tissues: _ .
KIDNEYS - - » - .

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 CEND OF REPORT) 05-APR-2CCO
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Page 1
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 STUDY NUMBER: 1143100
FATE: TK Long-Evans GROUP: 1: Corn 0il 2.5 ml/kg/day
SEX: MALE
ANIMAL ID: R15068 R15069 R15070 R1507t R15072 R15073
THYROID N L] N N N N
TESTES N N N N N N
EPIDIDYMIDES N N *N N N L]

See Reports Code Table for Symbel pefinitions

LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 128
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL s
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY 1D : 1143-100 STUDY NUMBER: 1143100
FATE: TK Long-Evans GROUP: 2: Flutamide 50 mg/kg/day
SEX: MALE
ANIMAL ID: R15080 R15081 R15082 R15083 R15084 R15085
THYROID N N N N - N
ULTIMOBRANCHIAL CYST - - - - Pl -
TESTES - - - - - -
INTERSTITIAL CELL - HYPERPLASIA/HYPERTROPRY . 21 21 1 21 11 11
SEMINIFEROUS TUBULES - DILATION - - 21 11 21 -
EPIDIDYMIDES - - - - - -
ATROPHY i1 1 11 11 11 11

Non-Protocol Tissues:
SEMINAL VESICLE . - - . - » -

Non-Protocot Tissues:
VENTRAL PROSTATE - - - » - -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 05-APR-2CCO
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Page 3 7
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 B
TABULATED ANIMAL DATA
STWDY ID : 1143-100 STUDY NUMBER: 1143100 o
FATE: TK Long-Evans GROUP: 3: Methyl testosterone 80 mg/kg/day
SEX: MALE
ANIMAL ID: R15092 R15093 R15094 R15095 R15096 R15097
. b
THYROID - N N N N N n
ULTIMOBRANCHIAL CYST P - - - - - .
TESTES - - - - - - -
HYPOSPERMATOGENESIS 41 41 41 41 41 41 )
INTERSTITIAL CELL - ATROPHY 4 41 41 41 41 41 ]
EPIDIDYMIDES - - - - - - )
HYPOSPERMIA 41 41 41 41 41 41 3
DEGENERATIVE GERM CELLS 21 21 21 21 2l 21 :
Non-Protocol Tissues: ~
LIVER * - - - . - ,}
)
2y
o
o
57
_______________________________________________________________________________________________________________________ e
See Reports Code Table for Symbol Definitions
g’.
LABCAT HP4.33 05-APR-2000 .t
1
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS

) Page 4

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100
‘ TABULATED ANIMAL DATA
STUDY 1D : 1143-100 STUDY NUMBER: 1143100
} FATE: TK Long-Evans GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day
‘ SEX: MALE
ANIMAL ID: R15106 R15105 R15106 R15107 R15108 R15109
‘ THYROID - - - - - -
o FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY 31 31 31 31 3i 31
COLLOID DEPLETION 2 21 21 21 2l 21
TESTES - N N - N -
INTERSTITIAL CELL - ATROPHY 1 - - 1 - 11
EPIDIDYMIDES - N - - - -
] ATROPHY 1 - - 11 - -
: Y HYPOSPERMIA 21 - - 21 21 21
DEGENERATIVE GERM CELLS 1 - 2! 2t 1 1

Non-Protocol Tissues:
SEMINAL VESICLE - - - - * *

Non-Protocol Tissues:
VENTRAL PROSTATE - - - - » *

See Reports Code Table for Symbol Definitions

i LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 131
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Page 5 7
PATHOLOGY ASSCCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION N
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 =y
TABULATED ANIMAL DATA
STUDY 1D : 1143-100 STUDY NUMBER: 1143100 T
FATE: 7K Long-Evans GROUP: 5: Ketoconazole 100 mg/kg/day |
SEX: MALE
ANIMAL ID: R15116 R15117 R15118 R15119 R15120 R15121
THYROID N N N N N N
TESTES N N N N N N
EPIDIDYMIDES L] - N N N N
INFILTRATION CELLULAR, LYMPHOCYTE - 11 - - -
Non-Protocol Tissues:
ADRENALS * - * * - -
) Non-Protocol Tissues:
LIVER . - - - - - -
.
..
-
See Reports Code Table for Symbol Definitions
LABCAT KP&4.33 * 05-APR-20C0 l
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Page 6
PATEOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID : 1143-100 STUDY NUMBER: 1143100
FATE: TK Long-Evans GROUP: 6: Pimozide 30 mg/kg/day
SEX: MALE
ANIMAL ID: R15128 R15129 R15130 R15131 R15132 R15133
THYROID N N N N N N
TESTES - N N - N N
HYPOSPERMATOGENESIS 11 - - 21 - -
EPIDIDYMIDES - - - - - -
ATROPHY 1 - - - - -
HYPOSPERMIA 31 2t 21 31 21 21
~ Non-Protocol Tissues: _
KIDNEYS b - - - - -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 133 R
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Page 7
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 =
TABULATED ANIMAL DATA

STUDY ID : 1143-100 STUDY NUMBER: 1143100

FATE: TK Long-Evans GROUP: 7: Dibutylphthalate (DEP) 1600 mg/kg/day

SEX: MALE

ANIMAL ID: R15140 R15141 R15142 R15143 R15144 R15145
THYROID N N N N N - ‘ }1
ULTIMOBRANCHIAL CYST - - - - - P ’
TESTES T . - . - . .
HYPOSPERMATOGENESIS 41 41 41 31 41 41 ]
SEMINIFEROUS TUBULES - DEGENERATION 31 41 3 2 41 41
EPIDIDYMIDES - - - - - - :
HYPOSPERMIA 41 41 41 4l 41 41

N DEGENERATIVE GERM CELLS 31 - - 31 21 11 J

Non-Protocol Tissues: -
SEMINAL VESICLE - - Ll - * -

[

See Reports Code Tablte for Symbol Definitions

LABCAT HP4.33 (END OF REPCRT) 05-APR-20C0 J
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Page 1
PATHOLOGY ASSCCIATES INTERNMATIONAL

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100
SEX: MALE

STUDY NUMBER: 1143100
GROUP: 1: Corn 0il 2.5 ml/kg/day

No Gross Observations for any animal in this group

LABCAT HP4.33 05-APR-2000

Environmental Protection Agency 136 ) R
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

CORRELATION OF GROSS & MICRO

STUDY ID: 1143-100 STUDY NUMBER: 1143100
SEX: MALE, GRCUP: 2: Flutamide 50 mg/kg/day
Animal 1D: R15074 Patholeogist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
TESTES - DARK, LEFT, GRAY TESTES - NECROSIS
Animal ID: R15073 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
* SEMINAL VESIGLE - SMALL, BILATERAL SEMINAL VESICLE ~ Histopathology Not Required
Animal ID: R15076 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
Animal ID: R15078 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
Animal ID: R15079 . Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL SENINAL VESICLE - Histopathology Not Required
LABCAT HP4.33 05-APR-2C00

Environmental Protection Agency 137
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Page 3 3
PATHOLOGY ASSOCIATES INTERNATIONAL {
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 ""’7}
CORRELATION OF GROSS & MICRO /
STUDY fD: 1143-100 STUDY NUMBER: 1143100 B ‘
SEX: MALE GROUP: 2: Flutamide 50 mg/kg/day j
Animal [D: R15082 Pathologist: MTB
Animal Fate: TK Long-Evans B
|
St
Reference to Necropsy Record: Related Histopathology: ’
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required 7
..... )
Animal [D: R15083 Pathologist: MTB . 3
Animal Fate: TK Long-Evans R
A
Reference to Necropsy Record: Related Histopatholagy: i
EPIDIDYMIDES - SMALL, BILATERAL EPIDIDYMIDES - ATROPHY H
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopa-thalogy Not Required
- E
Animal ID: R15084 Pathologist: MTB
Animal Fate: TX Long-Evans -3
Reference to Necropsy Record: Related Histopathology: j
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required -
g
L
- 1
..................................................................................................................... 1
LABCAT HP4.33 05-APR-2000 )
.
!
e
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Page 4

PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

N

STUDY 1D: 1143-100
SEX: MALE

Animal 1D: R15089
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
KIDNEYS - CYST, LEFT, CORTEX, ONE, CLEAR, 1X1MM

Animal ID: R15091
Animal fate: TK Sprague-Dawley

Reference to Necropsy Record:
TESTES - SMALL, BILATERAL

THYROID - ENLARGED, MODERATE

Animal ID: R15092
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
LIVER - ACCESSORY LOBE, MEDIAN LOBE AT CLEFT, ONE, TAN,
1053

TESTES - SMALL, BILATERAL

Animal 10: R15093
Animal Fate: TK Leng-Evans

Reference to Necropsy Record:
TESTES - SMALL, BILATERAL

LABCAT HP4.33

STUDY NUMBER: 1143100
GROUP: 3: Methyl testosterone 80 mg/kg/day

Pathologist: MTB

Related Histopathology:
KIDNEYS - Histopathology Not Required

Pathologist: MTB

. Related Histopathology:

TESTES - HYPOSPERMATOGENESIS

THYROID ~ No Corollary change detected

Pathologist: MTB

Related Histopathology:
LIVER - Histopathology Not Required

TESTES - HYPOSPERMATOGENESIS

Pathologist: MTB

Related Histopathology:
TESTES - HYPOSPERMATOGENESIS

05-APR-2000

Environmental Protection Agency 139
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Page 5 }
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION

IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 "1
""""""""""""""""""" CORRELATION OF GROSS & MIcRo j
o e S ——— 0

B eeeeeeeemeeemerrmees e stseet e er e emeeenenteeni e e I e L L ]
JAE— Patologist: HT3 ;

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology: : }
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS )
Animal ID: R15097 Pathologist: MTB 3
Animal Fate: TX Long-Evans )

Reference to Necropsy Record: Related Histopathology: 3

. TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS ' }
™3
&
&4
7R
"3

i
1
]
i
TR
N f
!
3
j

_______________________________________________________________________________________________________________________ =y
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Page 6

- PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION

IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100
SEX: MALE

Animal ID: R15098
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

THYROID - ENLARGED, BILATERAL

VENTRAL PROSTATE - SMALL

Animal ID: R15100
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

THYROID - ENLARGED, MODERATE

Animal ID: R15101
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

THYROID - ENLARGED, SEVERE

Animal ID: R15102
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL

VENTRAL PROSTATE - SMALL

LABCAT HP4.33

STUDY NUMBER: 1143100
GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day

Pathologist: MTB
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required
THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

VENTRAL PROSTATE - Histopathology Not Required

Pathologist: MTB

Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required

THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

Pathologist: MTB

Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required

THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

Pathologist: MTB

Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required

VENTRAL PROSTATE - Histopathology Not Reguired

05-APR-2CC0
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION

IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100
SEX: MALE

Animal ID: R15103
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BOTH

PITUITARY - SOFT CYST, 1, CLEAR, 1X1MM

THYROID - ENLARGED, SEVERE

~ Animal ID: R15104
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - ENLARGED, SEVERE

Animal ID: R15105
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - ENLARGED, BILATERAL, SEVERE

Animal ID: R15106
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - ENLARGED, BILATERAL, SEVERE

LABCAT HP4.33

STUDY NUMBER: 1143100
GROUP: 4: Propylthiouracit (PTU) 240 mg/kg/day

Pathologist: MTB
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required
PITUITARY - Histopathology Not Required

THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

Pathologist: MTB

Related Histopathology:
THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

Pathologist: MTB

Related Histopathology:
THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

Pathologist: MTB

Related Histopathology:
THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY

05-APR-2CCO

Environmental Protection Agency 142
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Page 8
PATHOLCGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
) IN JUVENILE MALE RATS
i THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

CORRELATION OF GROSS & MICRO

\’ STUDY ID: 1143-100 STUDY NUMBER: 1143100
| SEX: MALE GROUP: 4: Propylthicuracil (PTU) 240 mg/kg/day
L e me—e e mmmmmee e sessissceasmsteme—eeeeeeseeeeeteeseaememesemece—t-ssseamemmsmsessses-esems-ss-e=-ess
v
Animal 1D: R15107 Pathologist: MTB
Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
" THYROID - ENLARGED, SEVERE, BOTH THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY
)
e O
; Animal 1D: R15108 Pathologist: MTB
Animal Fate: TK Long-Evans
;k Reference to Necropsy Record: Related Histopathology:
’} SEMINAL VESICLE - SMALL, BILATERAL ) SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopa_thology Not Required
IR
I
! THYROID - ENLARGED, SEVERE THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY
L eeeeemmmemeseeeeeeees eeeeemcceeseseescescseeesmsecmnmmmeesseseredsesesssamsesesemmmemmememoccc-c-essesssmemmmeeevn
| Animal 1D: R15109 Pathologist: MTB
1 . Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
\ SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
¢ VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
3 THYROID - ENLARGED, BILATERAL, SEVERE THYROID - FOLLICULAR CELLS - HYPERPLASIA/HYPERTROPHY
f
}
‘;
I
\
j
/
0t et
I LABCAT HP4.33 05-APR-2000
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PATHOLOGY ASSCOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100 STUDY NUMBER: 1143100
SEX: MALE GROUP: 5: Ketoconazote 100 mg/kg/day
Animal ID: R15111 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopatholagy:
ADRENALS - ENLARGED, BILATERAL, 4X3X3MM ADRENALS - Histopathology Not Required
Animal ID: R15114 ’ Pathologist: MT8

Animal Fate: TK Sprague-Dauley

Reference to Necropsy Record: Related Histopathalogy:
- ADRENALS - ENLARGED, BILATERAL, 4X4X4MM ADRENALS - Histopathology Not Required

ADRENALS - PALE, BILATERAL, GREY ADRENALS - Histopathology Not Required
Animal ID: R15115 Pathologist: MTB
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
ADRENALS - ENLARGED, 5X4X3MM ADRENALS - Histopathology Not Required
Animal 1D: R15116 Pathologist: NTB
Animal Fate: TK Long-Evans

Reference to Necropsy Record: ' Related Histopathology:
LIVER - ACCESSORY LOBE, MEDIAN LOBE, ONE, TAN, 13X5X4MM LIVER - Histopathology Not Required
ADRENALS - ENLARGED, BILATERAL, 5X3X3MM ADRENALS - Histopathology Not Required
LABCAT HP4.33 05-APR-20G0

Environmental Protection Agency 144 .
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Page 10
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
) IN JUVENILE MALE RATS
\ THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

5 STUDY ID: 1143-100 STUDY NUMBER: 1143100
! SEX: MALE GROUP: 5: Ketoconazole 100 mg/kg/day
]

Animal ID: R15118 Pathologist: MTB
Animal Fate: TK Long-Evans .

‘ 3 Reference to Necropsy Record: Related Histopathology:
) ADRENALS - ENLARGED, BILATERAL, 4X3X3MM ADRENALS - Histopathology Not Required
. Animal ID: R15119 Pathologist: MTB

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
) i ADRENALS - ENLARGED, BILATERAL, &X3X3MM o ADRENALS - Histopathology Not Required
ADRENALS - PALE, BILATERAL, GREY ADRENALS - Histopathology Not Required
N -
1
!
!
|
1)
)
|
)
1
!
O L T bbb e
LABCAT HP4.33 . 05-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 "}
CORRELATION OF GROSS & MICRO

STUDY ID: 1143-100 STUDY NUMBER: 1143100 A

SEX: MALE GROUP: é: Pimozide 30 mg/kg/day r
Animal 1D: R15128 Pathologist: MTB

Animal Fate: TK Long-Evans \

Reference to Necropsy Record: Related Histopathology: [

KIDNEYS - CYST, LEFT, ONE, CLEAR, 1X1MM KIDNEYS - Histopathology Not Required

A

|

\‘ &’

7

1

{

4

o

LABCAT HP4.33 05-APR-20CC i"

—

..\
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100 STUDY NUMBER: 1143100
SEX: MALE GROUP: 7: Dibutytphthalate (DBP) 1000 mg/kg/day
Animal ID: R15136 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
KIDNEYS - CYST, RIGHT, ONE, CLEAR, 1X1MM KIDNEYS - Histopathology Not Required
Animal ID: R15141 Pathologist: MTB

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
“ TESTES - SMALL, BILATERAL TESTES - SEMINIFEROUS TUBULES - DEGENERATION
Animal ID: R15142 Pathologist: MTB

Animal Fate: TK Long-Evans

Reference to Necrepsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
Animal ID: R15144 Pathologist: MTB

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Retated Histopathology:
TESTES - SMALL, BILATERAL TESTES - SEMINIFEROUS TUBULES - DEGENERATION
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
LABCAT #P4.33 (END OF REPORT) 05-APR-2000
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Page 1
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
£ THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

X STUDY 1D: 1143-100 STUDY NUMBER: 1143100
] SEX: MALE GROUP: 1: Corn Oil 2.5 ml/kg/cay

No Comments for any animal in this group

1 LABCAT HP4.33 05-APR-20C0

-~

N e
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100 STUDY NUMBER: 1143100 -
SEX: MALE GROUP: 2: Flutamide 50 mg/kg/day } ?
Animal ID: R15074 Pathologist: MT8

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
TESTES - THE ENTIRE TESTIS IS NECROTIC AND INFARCTED. THIS SUGGESTS AN INTERRUPTION IN THE BLOOD SUPPLY TO THIS

TESTIS. THIS CHANGE IS LIKELY UNRELATED TO THE TEST ARTICLE.

EPIDIDYMIDES - THE ATROPHY IS CHARACTERIZED BY A REDUCTION IN SIZE OF TUBULAR LINING CELLS AND THE OVERALL SIZE OF THE TUBULES. b}

----------------------------------------------------------------------------------------------------------------------- -y

Animal ID: R15076 Pathologist: MTB .

~ Animal Fate: TK Sprague-Dawley : }
TISSUE COMMENTS: :
TESTES - THE SEMINIFEROUS TUBULE DILATATION HAS NO APPARENT EFFECT OMN SPERMATOGENESIS.

: 3

.1

et

o
.S

LABCAT HP4.33 05-APR-2600
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| Page 3
\ﬂ PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
DR THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY ID: 1143-100 STUDY NUMBER: 1143100
1 SEX: MALE GROUP: 3: Methyl testostercne 80 mg/kg/day

No Comments for any animal in this group

(NS

LABCAT HP4.33 05-APR-20CO

———
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-10 0

STUDY 1D: 1143-100 STUDY NUMBER: 1143100
SEX: MALE GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day
Animal 1D: R15100 . Pathologist: MTB

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
TESTES - THE CHANGES IN THE TESTES MAY BE DUE TO DELAYED MATURATION AS OPPOSED TO AN ACTUAL TOXIC EFFECT.

LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 152
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Page S
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY 1D: 1143-100 STUDY NUMBER: 1143100
SEX: MALE GROUP: 5: Ketoconazole 100 mg/kg/day
Animal ID: R15110 Pathologist: MTB

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
TESTES - SCATTERED TUBULES (10%) CONTAIN BASOPHILIC SPERMATOGONIA AND LACK PRODUCTIVE SPERMATOGENESIS.

LABCAT HP4.33 05-APR-20C0

Environmental Protection Agency 153 .
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PATHOLOGY ASSOCIATES INTERNATIONAL 4

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION ‘

IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100 gﬁ
COMMENT REPORT

STUDY 1D: 1143-100 STUDY NUMBER: 1143100 \
SEX: MALE GROUP: 6: Pimozide 30 mg/kg/day )
No Comments for any animal in this group :
‘>‘
p
|
Y

P
L S—

S

C,“"i

F2R

T

R L

LABCAT HP4.33 05-APR-20C0 " 5
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
Ty THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-100

STUDY 1Dz 1143-100 STUDY NUMBER: 1143100
SEX: MALE GROUP: 7: Dibutylphthalate (DBP) 1000 mg/ka/day

Animal ID: R15137 Pathologist: MTB
Animal Fate: TK Sprague-Dawley

| TISSUE COMMENTS:
= THYROID - INFLAMMATICN IN THE SURRCUNDING TISSUE SUGGESTS A POSSISLE GAVAGE ACCIDENT.

Animal ID: R15138 Pathologist: MTB
Animal Fate: TK Sprague-Dawley

: f “ TISSUE COMMENTS:
o THYROID - INFLAMMATION IN THE SURROUNDING TISSUE SUGGESTS A GAVAGE ACCIDENT.

Animal ID: R15140 Pathologist: MTB
Animal Fate: TK Long-Evans

QN

TISSUE COMMENTS:
EPIDIDYMIDES - THE EPIDIDYMAL CHANGES ARE DUE TO THE IMMATURITY OF THE TESTES.

‘]\ LABCAT HP4.33 (END OF REPCRT) 05-APR-2000
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TherImmune No. 1143-100

% Pathology Associates International =
. i A
A Company of Science Appilications Intemational Corporation An Empioyse-Owred Company

Pathology Report

Assessment of Pubertal Development and Thyroid Function
in Juvenile Male Rats

TherImmune Research Corporation Study Number: 1143-100

QUALITY ASSURANCE STATEMENT

This histopathology project has been inspected and audited by the PAI Quality Assurance
Unit (QAU) as required by the Good Laboratory Practice (GLP) regulations promulgated
by the U.S. Environmental Protection Agency (EPA-FIFRA). The pathology report is an
accurate reflection of the recorded data. The following table is a record of the
inspections/audits performed and reported by the QAU.

Date of Date Findings Reported to PAI
Inspection Phase Inspected Management/Study Pathologist
02/25/00 Tissue Trimming 02/25/00
03/31;04/05/00 Individual Animal Data 04/05/00
03/31;04/05/00 Draft Pathology Report 04/05/00
06/15/00 Final Pathology Report 06/15/00

Al 2 B oo

Karen E. Butler Date
Quality Assurance Officer

15 Worman's Mill Court, Suite | ¢ Frederick, Maryland 21701 e (301) 863-1644 » (301) 663-8994 FAX

Environmental Protection Agency 157
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APPENDIX 8

INDIVIDUAL SERUM T4 AND TSH LEVELS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (SPRAGUE DAWLEY)

ANIMAL ID T4, TOTAL (UG/DL) TSH (NG/ML)
GROUP: 1 - 2.5 ML/KG/DAY CORN OIL
R15062 7.08 1.32
R15063 4.44 2.64
R15064 3.80 2.00
R15065 4.58 3.17
R15066 5.33 3.72
R15067 4.46 7.54
GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE
R15074 2.81 2.73
R15075 4.24 2.15
R15076 3.54 2.50
R15077 5.51 2.83
R15078 7.09 4.15
R15079 5.05 1.48
GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE
R15086 5.54 2.26
R15087 4.08 1.43
R15088 3.74 3.22
R15089 5.42 6.75
R15090 4.79 2.49
R15091 4.59 3.04
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL
R15098 0.00 25.23
R15099 0.00 40.74
R15100 0.00 29.15
R15101 0.01 23.81
R15102 0.00 30.69
R15103 0.00 22.87
GROUP: 5 - 100 MG/XG/DAY KETOCONAZOLE
R15110 6.00 4.11
R15111 5.69 3.87
R15112 4.58 2.70
R15113 7.42 1.63
R15114 5.31 4.20
R15115 4.56 2.21
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15122 5.15 2.49
R15123 4.88 3.75
R15124 5.64 2.55
R15125 6.41 2.91
R15126 5.25 3.31
R15127 6.31 5.45
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE
R15134 4.05 1.68
R15135 4.88 2.80
R15136 3.80 2.74
R15137 7.15 6.29
R15138 3.68 0.49
R15139 2.76 0.98

Appendix Continued

Environmental Protection Agency
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APPENDIX 8 (CONTINUED)
INDIVIDUAL SERUM T4 AND TSH

ASSESSMENT OF PUBERTAL: DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (LONG-EVANS)

ANIMAL ID T4, TOTAL (UG/DL) TSH (NG/ML)
GROUP: 1 ~ 2.5 ML/KG/DAY CORN OIL
R15068 7.18 2.68
R15069 4.08 2.55
R15070 6.06 5.44
R15071 6.63 3.35
R15072 7.71 5.11
R15073 7.04 4.20
GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE
R15080 4.72 1.70
R15081 5.04 2.66
R15082 5.71 3.56
R15083 7.10 3.56
R15084 8.12 15.96
R15085 7.38 3.78
GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE
R15092 7.41 1.70
R15093 5.28 5.26
R15094 4.93 4.54
R15095 8.81 1.58
R15096 6.22 4.41
R15097 5.34 4.50
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL
R15104 0.00 33.45
R15105 0.00 31.63
R15106 0.00 32.03
R15107 0.10 25.09
R15108 0.00 30.84
R15109 0.00 21.04
GROUP: 5 ~ 100 MG/KG/DAY KETOCONAZOLE
R15116 6.66 4.34
R15117 4.87 2.52
R15118 5.58 1.84
R15119 4.84 2.72
R15120 5.78 2.40
R15121 6.19 2.84
GROUP: 6 - 30 MG/XKG/DAY PIMOZIDE
R15128 4.61 2.88
R15129 5.18 1.94
R15130 5.98 4.29
R15131 7.71 2.43
R15132 6.27 1.56
R15133 6.07 2.13
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE
R15140 3.15 1.93
R15141 4.40 2.42
R15142 3.48 1.52
R15143 4.37 2.03
R15144 4.04 3.03
R15145 2.83 1.87 °

Environmental Protection Agency
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APPENDIX 9
INDIVIDUAL DAY OF DEATH .
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (SPRAGUE DAWLEY) e
ANIMAL ID DAY OF DEATH
GROUP: 1 - 2.5 ML/KG/DAY CORN OIL
3
R15062 53 '
R15063 53 3
R15064 53
R15065 54 -
R15066 54 bk
R15067 54
GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE
R15074 53
R15075 53
R15076 53
R15077 54
R15078 54 o
R15079 54 "K
GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE '
R15086 53 7
R15087 53 » i
R15088 53 :
R15089 54 .
R15090 54 "
R15091 54
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL
R15098 53 3
R15099 53 : ;
R15100 53 o 3
R15101 54
R15102 54 B
R15103 54 g
GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE i
R15110 53 s
R15111 53 "
R15112 53
R15113 54 <5
R15114 54
R15115 54 £
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE |
R15122 53
R15123 53 ?
R15124 53
R15125 54 !
R15126 54
R15127 54 .
;
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE }
R15134 53
R15135 53 M
R15136 53
R15137 54 J
R15138 54
R15139 54 N
Appendix CONTINUED ‘}
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APPENDIX 9 (CONTINUED)
INDIVIDUAL DAY OF DEATH
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (LONG-EVANS)
ANIMAL ID DAY OF DEATH :

GROUP: 1 - 2.5 MIL,/KG/DAY CORN OIL

\ R15068 53

| R15069 53

R15070 53

R15071 54

) R15072 54

i R15073 54
H

! R15080 53
| R15081 53
R15082 53
R15083 54
S R15084 54
T R15085 54
GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE
N R15092 53
( R15093 53
) R15094 53
R15095 54
R15096 54

w R15097 54

GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL

R15104 53
R15105 53
R15106 53
R15107 54
R15108 54
R15109 54

GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

. R15116 53
! R15117 53

: R15118 53
R15119 54

R15120 54

R15121 54

- GROUP: 6 - 30 MG/KG/DAY PIMOZIDE

R15128 53
; R15129 53
{ R15130 53
R15131 54
R15132 54
. R15133 54
J
] GROUP: 7 - 1000 MG/KG/DAY DIBUTYIPHTHALATE
-
R15140 53
. R15141 53
b R15142 , 53
1 R15143 54
R15144 54
R15145 54
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APPENDIX 10 7
STATISTICAL ANALYSES '
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats
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Experiment R1143-100 - Sprague Dawley Juvenile Male Rats
Body and Organ Weights
Table 1
Test of Homogeneity of Variance Over All Groups
Brown-Forsyth Version of Levene's Test

Dependent ProbF
term 0.4321
liver 0.1493
kidney 0.2615
testes 0.1301
epid 0.8439
seminal 0.7406
levwt 0.2540
prost 0.4275
prep 0.1619
adren 0.3517
pit 0.6678
t4 0.1757
tsh 0.1011

Experiment R1143-100 - Sprague Dawley Juvenile Male Rats
Body and Organ Weights
Table 2
Analysis of Covariance: Test for PND22 x Dose Interaction

Dependent ProbF
term 0.1199
- liver 0.0920
kidney 0.5741
testes 0.2881 -
epid 0.3248
seminal 0.7268
levwt 0.6974
prost 0.9444
prep 0.1300
adren 0.7272
pit 0.8888
t4 0.3470
tsh 0.1108

Experiment R1143-100 - Sprague Dawley Juvenile Male Rats
Body and Organ Weights
’ Table 3 .
Results of MANCOVA for All Endpoints

Hypothesis ProbF
Control_vs_Dose2 <.0001
Control_vs_Dose3 <,0001:
Control_vs_Dosed <.0001

Control_vs_Dose5 0.0031
Control_vs_Dose6 0.0002
Control_vs_Dose7 0.0250

Environmental Protection Agency _ 163 , -
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Experiment R1143-100 - Sprague Dawley Juvenile Male Rats

Ratios: Test of Homogeneity of Variance Over All Groups
Ratios: Brown-Forsyth Version of Levene's Test

Experiment R1143-100 - Sprague Dawley Juvenile Male Rats

Ratio Dat
Table 4

a

Analysis of Covariance: Test for Weaning Body Weight x Dose Inter

Experiment R1143-100 - Sprague Dawley Juvenile Male Rats

Depencent ProbF
liver 0.2695
kidney 0.6079%
testes 0.1434
epid 0.1177
seminal 0.1381
levwt 0.2599
prost 0.4077
adren 0.4131
pit 0.8425

Ratio Data
Table 5

Dependent ProbF
liver 0.5540
kidney 0.1597
testes 0.1273
epid 0.0638
seminal 0.8308
levwt 0.7898
prost 0.9450
adren 0.5380
pit 0.8467

Ratio Data

Table 6

Ratios: Results of MANCOVA

Hypothesis

Control_vs_Dose2
Control_vs_Dose3
Control_vs_Dosed
Control_vs_DoseS
Control_vs_Dose6
Control_vs_Dose7

ProbF

<.0001
<.0001
<.0001
0.0005
0.0246
0.0087
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Experiment R1143-100 - Long Evans Juvenile Male Rats =
Body and Organ Weights L
Table 1

Test of Homogeneity of Variance Over All Groups
Brown-Forsyth Version of Levene's Test

. 3y
R

Dependent ProbF

term 0.7038

liver 0.3255 s
kidney 0.9105 A
testes 0.1868 j
epid 0.8607 o
seminal 0.7255

levwt 0.6197

prosc 0.5434

prep 0.2777

adren 0.1362

pit 0.5296

t4 0.8699 o
tsh 0.6533 52

Experiment R1143-100 - Long Evans Juvenile Male Rats
Body and Organ Weights
Table 2
Analysis of Covariance: Test for PND22 x Dose Interaction

(S

Dependent ProbF .
term 0.6669 }
liver 0.3110
kidney 0.1834 ;j
testes 0.8127 -
epid 0.3875 :
seminal 0.4753 ”
levwt 0.767% }
prost - 0.4129
prep 0.4784
adren 0.3619
pit 0.8201 3
t4 0.7152 ;j
tsh 0.8068 L
Experiment R1143-100 - Long Evans Juvenile Male Rats .
Body and Organ Weights )
] Table 3 .
Results of MANCOVA for All Endpoints L
Hypothesis ProbF
Control_vs_Dose2 <.0001 ’ 1}
Control_vs_Dose3 <.0001 i
Control_vs_Dosed <,0001 .
Control_vs_Dose5 0.0568
Control_vs_Doseé6 0.0004
Control_vs_Dose7 <.0001
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Experiment R1143-100 - Long Evans Juvenile Male Rats
Ratio Data
Table 4
Ratios: Test of Homogeneity of Variance Over All Groups
Ratios: Brown-Forsyth Version of Levene's Test

j
J
A

Dependent ProbF
liver 0.3671
) kidney 0.8272
% testes 0.0944
! epid 0.2230
seminal .0.4601
levwt 0.6392
i prost 0.3797
- adren 0.2112
K pit 0.2026
Experiment R1143-100 - Long Evans Juvenile Male Rats
) Ratio Data
1 Table 5
B Analysis of Covariance: Test for Weaning Body Weight x Dose Inter
! Dependent ProbF
! liver 0.6503
) : kidney 0.4890
- testes 0.7665
epid 0.5695
. seminal 0.6007
N levwt 0.7787
) prost 0.6341
adren 0.3562 -
pit 0.4452

Experiment R1143-100 - Long Evans Juvenile Male Rats
Ratio Data
Table 6
Ratios: Results of MANCOVA

Hypothesis ProbF

Control_vs_Dose2 <,0001

. Control_vs_Dose3 <.0001
! Control_vs_Dosed <.0001

Control_vs_Dose5 0.0312
Control_vs_Doseé 0.0439
Control_vs_Dose? <.0001

1
i
'
I
}
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Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats
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TherImmune No. 1143-100

' — ___ Therlmmune No._1143-100

THER'MMUNE

Research Corporatlon .

~ STUDY PROTOCOL

Assessment of Pubertal 'Developiﬁertl_iiand o
. Thyroid Function in Juvenile Male Rats - .

" APPROVED:

: TherimmuneRaenrchCﬁrpofatibn- ) ) EPA: » -

]\Mv-s_s /iwr.e._' hoety . qﬁ' , % /ﬁ A /)./f/fi

" Meredith S. Rocca, Ph.D. . Date - Kenneth H. Elstein
. " Study Director _ ’ . Pro;ectOﬁcer ’

@4 yl/%—/z /2/7/55

/ Cecilia Matos-Rosa Date
Quality Assurancé Auditor
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TherImmune No. 1143-100

4
!

l
|-

. EPA Requisition No. AC5001 : - Therimmune No. 1143-100
] - EPA Reference No. QT-RT-99-002276

- ~ PROTOCOL
’ 1. Study Title
Assessment of Pubertal Development and Thyroid Funcnon in Iuvemle Male Rats

. II. Purpose o ‘ -
oo - The purpose of this protocol 1s to quantify the effects’ of envuonmental compounds on
| S pubertal development and thyroid function in the intact juvenile male rat. The larger
‘ o goal is to use this study and its replicate (1143-102) to: 1) provide preliminary .
validation of the protocol for future EPA studies and 2) assess mtra—laboratory and °
inter-strain vananon. . :

. T StudyLocatxon ' ‘ T :
Therlmmune Research Corporatlon (’I'herImmune) T
15 Firstfield Road - =770
Gaithersburg, Maryland 20878
Phone: 301-330—3737 o o
“ Fax: 301-330-3738

IV, Sponsor and Addross .

o Environmental Protectlon Agency
Kenneth H. Elstein, Project Officer R
Phone: 919-541-3581 . Fax: 919-541-1499 .
Jutio E. Lopez, ContracunglOrdenng Ofﬁcer
Phone: 919-541-4474 " F 919—541-4273 .
RTP: MD-71 NHEERL:
Research Tnangle Park NC 27711

o '-’AV TherImmune Staff

A. Principal Invesngator : Gary w. Wolfe, Ph D DAB. T
B. Sudy Director - e Meredlth 5. Rocea, Ph D |
C. Pathologist © JohnM. Pletcher, D.V.M., M. PH,

D.A.CV.P, D.A.C.V.P.M

D. Quality Assurance Director ~ James Carignan, BS ‘ "
E. Veterinarian ‘ Edward T. Greenstein, D.V.M., A.C.L.A.M.
VI. Regulatory Compliance

This study will be conducted in accordance with the EPA FIFRA Good Laboratory
Practice Standards, 40 CFR Part 160.

TherImmune Research Corporation 1
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EPA Reference No. QT-RT-99-002276

' EPA Requisition No. AC5001 : ~°  Thermmune No. 1143-100

.{/ . VII. Quality Assurance

The protocol, in-life phases, and the final report will be aud1ted by Quality Assura.uce .

in accordance with TherImmune Standard Operating Procedures. Data will be
exammed for completeness, consistency, and proper documentatlon

VIH . Proposed Study Tnnetable .

Initiation of Dosmg - ] ..8_ 2000 s

. Last Terminal Sacrifice:”. - February 8, 2000 ;',;'
" Progress Report: ;. _ December 31, 1999
Draft Report - © March 17, 2000 -

Final Report: .. Mayly, '2000.‘

A Identlﬁwuon
i Vehicle: ]
Test Artxcle 1: :
Test Arucle 2:
Test Arqc_:le_ 3:
"Test Article 4:
" Test Article 5:
Test Afﬁcle'ﬁ: .

- Methyl testosterone .
,Propylttuourac' (PTU)

: -:leutylphthalate (DBP)

Punty w1]1 be prov1ded by the suppher -

C Charactenshcs E ‘ ' ' ’ _
Informanon on the methods of synthe51s and stablhty, as well as data on -
composmon ‘or other characteristics whlch deﬁne the test arucles, ison ﬁle wi
~ the manufacmrer. . S 3 .

D. Rﬁerve Sampls
1. A sample of each reagent as provxded by the vendor in the followmg _
- quantities: :
" 100 mg each of vinclozolin, methyl testosterone, propylthlouracll and
ketoconazole - :
1 g each of pimozide and dlbutylphthalate

2.1 ml of the initial stock solution made from the reagent (if applicable). '

'3. 1 ml of the first and last dosing solutions administered to the animals.

TherImmune Research Corporation 2
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EPA Requisition No. AC5001 : - ~ Therimmune No. 1143-100
EPA Reference No. QT-RT-99-002276 '

1 ( Samples shall be stored according to the manufacturer’s recommendations to -
minimize degradation. Samples shall be stored for at least six months after the
final report is issued, or sent to the Sponsor on request.

X Husbandry

-:AHousmg
o - - -7 Animals will be housed in polycarbonate boxes with Sani-Chip Hardwood
o o S laboratory bedding as follows: .
Pregnant/lactating females: 1/cage
Juvenile males 3/cage, if poss1ble

.B. Food S SOt
) Teklad 7012 Certified Rodent D1et will be prov1ded ad lzbztum Fresh food wrll
be prov1ded weekly.
Feed is analyzed by the manufacturer for concentrations of spec1ﬁed heavy
metals, aflatoxin, chlorinated hydrocarbons, organophosphates, and specrﬁed
nutnenrs Specified nutnents analyses are on ﬁle at TherImmune o

Tap water wrll be provrded ad lzbztum via an automanc watenng system or
water bottles. The water is routinely analyzed for contaminants and speclﬁc
_'microbes. The results of these analyses are on file at Therlmmune

D Contammants ‘ o i L
The Study Director and/or Sponsor have conmdered possible mterfenng :
substances potentially present in animal feed and water, including the test .-
material itself or possible structurally related materials as well as the iterns listed
in (B) and (C) above. None of these contaminants are reasonably expected to
present in animal feed or water at levels sufficient to interfere wnh thrs study

E Environment
The targeted temperature range is 20- 24° C with a relative humxdrty of 40-50
Temperature and humidity are monitored contimiously. A 14-hour : :
light/10-hour dark cycle (lights on at 0500 h, off at 1500 h), 111 be mamtamed
Ten or greater air changes/hour will be maintained. :

F. Acchmation
Pregnant females will be acclimated to the facrhty for approximately 7 days
, prior to expected parturition. Animals will be observed for general health and
| : suitability for testing during this period. Animals that are diseased or unsuitable
o ' for testing will be removed from the study. .

& TherImmune Research Corporation 3
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v - - )
EPA Requisition No. AC5001 - Therlmmune No. 1143-100
EPA Reference No. QT-RT-89-002276 -
oo XI. Experimental Design - Production of Juvenile Animals

This section describes procedures for producing the juvenile animals which will be used -
as study animals on protocols 1143-100 and 1143-101. Briefly, one set of timed :
pregnant females will arrive at TherImmure on Gestation Day (GD) 12 and will be
used for both protocols. The females will be allowed to deliver and rear pups. At - -
.. weaning, the male pups will be used on thlS protocol and the female pups on protocol
- 1143-101. :

A. Animals

1. Stram!Source o
Hsd: Sprague Dawley°SD° oA
Harlan Sprague Dawley, Inc Ind.lanapohs, N -

Long-Evans HoodedRats T T
Harlan Sprague Dawley, Inc Indxanapohs, IN oL

2. NmnberlSex : -
20 timed pregnant Sprague-Dawley females
20 umed pregnant Long-Evans females -

3. Identlficatmn ‘ : a SRS :
o Females wxll be 1dent1ﬁed by xndmdual eartag and cage label. P -

4 Jusnﬁcatmn : Lo
Ratswﬂlbeused because oftheextenswe hxstoncalda.tabase. R N

' B. Observat:on ofAnnnals

1 Clinical Observatlons - L ' '
Clinical observations for mortahty and morbundxty wﬂl be performed tw1¢e e

da11y by cage-s1de observauon
2. Litter Observatxons _ ' oL }
a. Parturition - . _
Pregnant females will be observed at least twice daﬂy for signs of -
partunnon ]
b. Body Weights .
Pups will be weighed on post—na.tal day PND 1 and weekly ~
) thereafter. (The objective is to identify runted pups and unthrifty : ‘7
¢ .+ litters; pups will not be individually identified.) .
C
TherImmune Research Corporation 4 : j
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EPA Requisition No. AC5001 - Therimmune No. 1143-100
EPA Reference No. QT-RT-99-002276 :

e c. Culling

o On PND 3 or 4, litters will be culled to 8 to 10 pups
(approximately equal numbers of male and females pups, when
possible). Culled pups will be euthanized w1th sodium
pentobar‘cntal overdose.

d. Weamng :
. Pups will be weaned on PND 21.

3 Termmal Sacnfice/Necropsy - Dams and Untreated Pups

a Unscheduled Sacrifices and Deaths S
.- Moribund dams will be anesthetized via carbon d10x1de mhalanon
“and dxscarded w1thout DECIopsy. T

" Moribund pups w111 be sacrificed with sodimn pentobafbital '
. overdose or carbon dioxide mhalauon, and dxscarded w1thout

‘ Ammals found dead will be dJscarded thhout necmpsy

b Scheduled Sacnﬁces . '
~*After total litter loss or htter weamng on PND 21 dams w111 be -
_." - anesthetized via carbon dioxide inhalation and dlscarded w1thout
* . mecropsy. o

i Culled pups w111 be euthanized mth sodmm pentobarbltal
: overdose, and discarded without necropsy

C Selecuon ot‘ Study Ammals

On PND 21 male pups will be weighed to the nea.rest 0. 1 g, welght ranked and
assigned to groups using computer-generated random mumbers. At the time of
randomization, the weight variation of each male used should not exceed 12
grams above or below the mean weight, and the mean body weights for each
group will not be stanstxcally different. Unthrifty or runted pups will not be
selected. -

Procedures for selected males are described in Section XII.

TherImmune Research Corporation 5
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o 3
. EPA Requisition No. AC5001 ) - Therlmmﬁne No. 1143-100 -
EPA Reference No. QT-RT-99-002276 ' 7
/ o Unselected male pups may be returned to the animal colony or sacrificed by o
carbon dioxide inhalation and discarded without necropsy. Female pups willbe 7.
used on Protocol 1143-101. T oy

X1I. Expenmental Design - Treatinent and Assessment of Juvenile Animals -
The procedures described below will be performed on both strams of rats concurreml
to compare mter-stra.m variability. :

A. Animals
1. Number/Sex
42 Sprague-Dawley males
42 Long-Evans males

2. Identlﬁcatmn :
Indmdual ear tag and cage label.

-

'_ B. Group VDosxgnatxon and Do_sage Levels

: g 76
SE 2 Vinclozolin - | - 100mg 6
o T 7 Methyl testosterone " | 80mg’ 6 1
B 4 prj)ylthiomacil ety |- mm'g . . 6 ]
5 Ketoconazole |- 100mg . 6 1
6 Pimozide © 30mg 6.
7 _ Dibutylphthalate (DBP) 6

C. D;)sing Procedures

1. Method of Administration ' . 3
Oral gavage, using an 18-gauge gavage needle (1" long, with a 2.25 mm
ball) and a 1 cc glass tuberculin syringe for each treatment.

2. Frequency
Daily, between 0700 and 0900 h, PND 23 through 53 or 54

=4

TherImmune Research Corporation 6
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EPA Requisition No. AC5001 : - Therimmune No. 1143-100
EPA Reference No. QT-RT-89-002276

D

E Termmatxon _

3. Volume

4.

‘5.

Observauon of Annnals

L

 the glans and prepuce will be recorded on the days observed. The day of

" Clinical observations for rﬁortahty and morbunthy w111 be performed tw1
"da.lly by cage-s1de observanon o :

. Physmal Exammauons

Body Weights *
separauon will also be noted

. hFood Consumptlon _' e |

. Water Consumptmn |

- Not requn’ed

. Preplmal Separanon

2.5 ml/kg body weight, adjusted on a daily basis.

Formulations
Test articles will be suspended in corn oil.

Absorptlon : -
Tomc or pathologic effects w111 serve as ev1dence of absorptxon

Clinical Observatmns

Detmled clinical observatlons wﬂl be performed eekly

Rats will be welghed daﬂy Body el

Not reqmred

Males will be examined daily for preputlal separatlon begmmng on PND 23
The appearance of partial, complete, or a persistent thread of tissue betwee

complete preputial separatlon will be used for analyms

1. Unscheduled Sacrifices and Deaths - B

Necropsies will be conducted on all moribund ammals and on L all ammals not
surviving to termination. Moribund animals will be weighed and killed by
decapitation. Trunk blood and tissues will be collected as described below.
Animals will be necropsied as close as possible to the time of death.
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'a 2. Terminal Sacrifice
c Between 1300 and 1700 h on PND 53 or 54, all surviving animals will be -
killed by decapitation. Decapitation shall occur in a room separate from the
housmg area and w1th1n 15 seconds of removing the ammal from its cage ’

F Postmortem Procedures

, 1 Serum CoIlectlon and Analysns

Tmnk blood (supplemented by card.lac puncture 1f necessary) w111 be
collected immediately after decapltanon Semm w111 be separated by
- centrifugation. ;
. A mininmum of 500 pl/ammal wﬂl be ahquoted into 017 ml sﬂrcomzed
T mxcrocenmfuge tubes, stored a_t -20° C, and shlpped by express carrier to
""" Dr. Ralph Cooper ¥ " : '
uUs EPA/NHEERL/RTD MD 72
2525 NC Highway 54 -
Durham NC 27713.

A 'minimmum of 550 pl/ammal wﬂl'be ahquoted into 1 ml m1croce if
. tubes, stored at -20° C, and delivered to Ani Lytics (Galthersburg,
T4 and TSH anpalysis. Low, medmm and hlgh mternal RIA standards will

_+All animals will be subjected to a>full gross necropsy," whlch includes )
7' " examination of the external surface of the body, all onﬁces, and the cramal ’
- __thoracxc, and abdommal cavmes and their contents ' -

. Organ Welghts - : e
* Connective tissue and fat shall be carefully removed from the followmg
tissues using small surgical scissors such that the fluid in the accessory sex +
glands is retained. The following organs will be weighed 1mmed1a.tely after
dxssecnon to avmd drying of the trimmed tissues. ’

)
J
|
J

(§)) pa.lred testes
(¥3) paired epididymides

3 thyroid

@ liver |

-(5) kidney .
(6) adrenals _ ]
™ pituitary ’

C , ,
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4. Tissue Preservation L : C : :
The thyroid, epldeymldes and testes will be placed in Boum s fixative for
approximately 24 hou:s, after which they shall be nnsed and stored in 70%
ethanol. s .

5. Hlstopathology A ’
~ The preserved thyroxd epldldymldes and testes from all ammals will be
'embedded in paraffin, stained with hematoxylin and eosin, and examined
* microscopically by a pathologist at Pathology Associates International. -

9°.\‘.°‘!~":"!~“N!"‘

D. Statistical Ana]yses - ' e
Data shall be analyzed using multxvanate analysis of covariance (MANCOVA),

- body weights ’ o
- age and welghtatcomplete prepuual separaﬂon B -

8 ventral prostate
9 " .seminal vesicle

(10$) levator ani plus bulbocavemosus muscles

mortahty '. e
clinical observanons S

gross pathology "

organ weights'and organ!body ratios
histopathology . -
serum T4 and TSH -

using body weight at weaning as a covariate. . If the treatment x body weightat ~
interaction is not significant, then the intercepts shall be tested for difference
among treatments using a two-tailed test. If serum hormone levels, or any other
data, display heterogeneity of variance, then appropriate data lransformatlons

(i.e log u'ansformatlon) shall be employed.

TherImmune Research Corporation 9

Environmental Protection Agency

183



TherImmune No. 1143-100

" EPA Requisition No. AC5001 - ‘Therimmune No. 1143-100
EPA Reference No. QT-RT-99-002276 :

( - E. Statistical Evaluation (as deemed appropriate)

s age and weight at complete preputial separation
body weight oo
organ weights and organ/body weight ratios ..
serum T4 and TSH '

WD

. F. Tables (mcludmg mean, standard error, and sample srze) v
mean age and weight at complete preputial separatmn L
mean daily body weight ‘
mean body weight change from PND 21 to necropsy
summary of clinical signs for each test group to mclude a hst of each
findings and number of animals affected .

P

" 5. mean serum T4 and TSH - SR T
6. mean organ weights and organ to body welght ratios -
7. summary incidence of gross pathology ﬁndmgs
8. summary mcrdence of hlstopathology ﬁndmgs
. G Appendxeos
o7 1ooday of death foreachammal NN
2. individual age and weight at mplete prepu
3. individual body weights % RS 5
. 4. individual clinical signs for each animal to include the week of observanon
of each sign, a description of each sign. and 1ts subsequent course -
5. individual serum T4 and TSH "
6. individual organ weights and organ to body wetght ratios
7. individual gross pathology findings '
8. mdmdual hlstopathology ﬁndmgs
Record Retentron '

- All study records, study protocols, final reports, protocol and report revmons, and any
written letters, memorandums or communications concerning the conduct of the study
.shallberetamedattheTherImmuneArchrveforatleastoneyearfromsmdy
" completion. Documentation of any transfer of study records, spemmens, and reports
will be maintained by TherImmune for a period of one year : :

- XIV. Amendments
Amendments to this protocol will be approved by the EPA iject Officer, Jusuﬁed
dated, and signed by the Study Director. Amendments ‘will mclude a statement noting
the impact, 1f any, on the study.
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r XV. Deviations
Deviations from the GLP Regulations, Protocol, and Standard Operatmg Procedures - -
will be immediately reported to the TherImmune Study Director. The Study Director © ~* . .
- ‘ . will note in the study records any deviation, the effect of the deviation on the study, any :
‘ e T correcuve ‘action taken, and will mform the EPA Project Ofﬁcer :
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PROTOCOL AMENDMENT
TherImmune No.: 1143-100 I
=
AMENDMENT NUMBER: | M 125 o3
STUDY TITLE:Assessment of Pubertal Development and Thyroid Function in Juvenile Male -
Rats 2
DISTRIBUTION: .
STUDY DIRECTORS/Wolfe and Rocca STUDY NOTEBOOK/Musselman (2) )
OPERATIONS DIRECTOR/Morgan CENTRAL FILE/Wolfe
FACILITY MANAGER/Blackford DOSE PREPARATION/Nyakiti
TECHNICAL SUPERVISOR/Hatcher IACUC CHAIR/Rocca
VETERINARIAN/Greenstein PROJECT LEADER /Borst/Pepperl 1)
QUALITY ASSURANCE/Carignan NECROPSY/Hackett o
SPONSOR/Elstein PAI/Delaney (3)
HEALTH AND SAFETY OFFICER/Blackford HEAD TECH/Musselman
ANALYTICAL CHEM/NA CONTRACTS/Allen -
SALES-MARKETING/Zemo
ORIGINAL FILED IN QA ,
SPONSOR AUTHORIZATION: 1/4/00 e-mail from Kenneth Elstein ]
1. Subject: Test Articles (IX, A) and Group Designation and Dosage Levels (X1, B) :
Flutamide at a dosage of 50 mg/kg will be substituted for vinclozilin. ]
Justification: Vinclozilin is not commercially available. J
Approval: ]
/’LUU‘W S .I/Z"‘—CC—G_ [ L,..oo £3
Meredith S. Rocca, Ph.D. Date :
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AMENDMENT NUMBER: 2
STUDY TITLE: Assessment of Pubertal Development and Thyrmd Funcuon in Juvemle
Male Rats
“ DISTRIBUTION : _
| STUDY DIRECTORS/Wolfe and Roeea S STUDY NOTEBOOKIMusselman (2)'
OPERATIONS DIRECTOR/Morgan *, - . f "".  CENTRAL FILE/Wolie
FACILITY MANAGER/Blackford . .~ DOSE PREPARATIONINyakm
TECHNICAL SUPERVISOR/Hateher - 'TACUC CHAIR/Rocea =" -
| VETERINARIAN/Greenstein -~ . © . PROJECT LEADER /BorstfPepperl
QUALITY ASSURANCE/Cangnan ‘_ . NECROPSY/Hackett .~
SPONSOR/Elstein . 5 . PAL/Delaney (3) < R
HEALTH AND SAFETY OFFICERIBlackford - HEAD TECH/Musselman
ANALYTICAL CHEM/NA -CONTRACTS/Allen * © " -
SALES-MARKET]NG/Zemo T L REAL
; ORIGINAL FILED IN QA " *-
| SPONSOR AUTHORIZATION- 1/24/00 e-mml from Kenneth Elstem

1 Subject: Organ Welgh _ (XlI, 3
Thethyroldswﬂlnotbewexghed

. . e thyroids with parathyroxds , traches andesophagus
attachedwﬂlbe subm1ttedforh15tology T e T

. Justification: Thyro1ds welghts were deemed unnecessary as hormone proﬁles and hlstology_'
- owill provxde more meamngful data on thyrord effects _ e

2. Subject. Serum Collectlon (X[I, F, 1)

All serum samples w111 be ahquoted mto 1 7 ml sxhcomzed mlcrocentnfuge tubes and
stored at ~-80°C.

Justification: One type of tube is bemg used for both serum samples for consxstency Samples -
are being stored at a lower temperature for better preservanon

Approval:

Mowdhom— S. /Z*ac,.—__.\ 1.3, ©T
MeredxthS Rocca, Ph.D. Date
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