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COMPLIANCE STATEMENT
[ Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats
1 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 Regulétions Part 160, issued
=y 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:

| 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
Laboratory Practice Regulations as set forth in Title 40 CFR Part 160. Findings from the
inspections and final report review were reported to management and to the study director on
the following dates:

Inspections/Review Findings Reported Inspector/Reviewer
Protocol : }
11/18,19,29,30/99 11/30/99 C. Brown ,11
Phase Inspection _ ' "
01/14/00 01/31/00 C. Brown -
§
Final Report and Data Audit 3
05/01-03,08-12/00 05/12/00 C. Matos-Rosa
Post-Audit )

06/22,23,26/00 06/26/00 C. Matos-Rosa

Quality Assurance Unit:
7/ | )
/28 /oo X
Matos1Rosa /Date \
B
L
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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 design 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 propylthiourécil (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 ! 1 v
Methyl Testosterone l | v
Propylthiouracil 1l ot v/ 1 !
Ketoconazole l 1SD
Pimozide ! 1SD v LE
Dibutylphthalate ILE - 1LE vLE 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
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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. Although there were some

differences between strains, when all endpoints were considered the variation in response to

treatment was minimal, except for ketoconazole which had a greater effect on SD males and DBP

which affected only LE males. As evidenced by changes observed in body weight, 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. )
]
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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 15, 2000. The last terminal

necropsies were performed on February 15, 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

Com 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 41H0140 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 019HO0578 1/5/00 Sigma-Aldrich, Inc. 100% Refrigerate 2-8°C

St. Louis, Missouri

Dibutylphthalate 03912ES 12/8/99 Aldrich Chemical 99+ % | Room Temperature

Environmental Protection Agency 11
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Reserve samples were taken as follows: 100 mg each of flutamide, methyl testosterone,
propylthiouracil and ketoconazole; and 1 g each of pimozide and dibutylphthalate. Ketoconazole
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-four iimed-pregnant
female Hsd: Sprague Dawley® SD® Rats and twenty timed-pregnant female Long-Evans Hooded
Rats, were received on December 14, 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, animalsbwere housed individually in polycarbonate cages measuring 19 x
10% x 8 inches (length x width x height) 's‘uspended 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™ Ceﬁiﬁed 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 hydrocarbons,
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

Environmental Protection Agency 12
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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
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 changes/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, resI;iratory 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 postnatal day (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 bups. The remaining pups were weaned on PND 21 and randomized into dosage

groups (males on this study and females to TherImmune Study No. 1143-103).

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 4 and 3 grams above or below the mean

body weight for Sprague Dawley rats and Long-Evans rats respectively, and the mean weight for

Environmental Protection Agency 13
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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.
All animals not used on study were removed from the study room, with the exception of the
female pups chosen for study 1143-103. This protocol was conducted as a “blind study” - with
the technicians performing the study activities having no knowledge of which test article was

administered to which study group.

Dosage Number of
Group Treatment (perﬁ:/day) Males/Strain
1 Corn Oil 2.5mL 6
2 Flutamide 50 mg 6
3 Methyl Testosterone 80 mg 6
4 Propylthiouracil (PTU) 240 mg 6
5 Ketoconazole 100 mg 6
6 - Pimozide 30 mg 6
7 Dibutylphthalate 1000 mg 6

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
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 23
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 mL 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. -

Environmental Protection Agency 14
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TherImmune No. 1143-102

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 system, autonomic and central nervous system, SOMAtomotor
pattern, and behavior pattern. Potential signs of toxicity iﬂcluding 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.

Unscheduled Sacrifices and Deaths

Necropsies were conducted on all moribund animals and on all animals not surviving to
termination. Moribund animals were weighed and killed by decapitation. Trunk blood and tissues
were collected as described below. Animals were necropsied as close as possible to the time of

death.

Terminal Sacrifice _
On SD 53 or 54, between 1300 and 1700, all animals were sacrificed by decapitation 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 x1 serum/animal was aliquoted into 1.7 ml siliconized microcentrifuge tubes,

Environmental Protection Agency 15
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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 1 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.

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.

Environmental Protection Agency 16
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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
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 DBP-treated SD males. For organ to body
weight ratios only, the null hypothesis was not rejected for ketoconazole (SD only), pimozide and
DBP (SD only)treated Therefore, no post-hoc tests were performed for these groups.

“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. There were three

unscheduled deaths, one LE male in each of the control, ketoconazole, and DBP-treated groups.
There was no obvious case of death for two of the animals, although one was partially
cannibalized. The DBP-treated male had a discolored lung which suggests that test article may
have been aspirated. The deaths are not considered to be test article related. All other males

survived to scheduled termination on PND 53 or 54.

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

Appendix 1. The only adverse clinical observation was dyspnea in one ketoconazole-treated LE
male and the rat was sacrificed as moribund. The observation was not considered to be related
to the test article. At this time Sialodacryoadenitis virus (SDAV) had been diagnosed in rats in
another area of the laboratory. Blood was collected from this male at termination and a serum
sample from all the rats housed in cages of the animals that died, as well as, other randomly
selected males were tested for SDAV antibodies. No animals in this study, or in studies in
neighboring rooms, tested positive for SDAV. We conclude that SDAV was not present in this

room and had no effect on 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

Environmental Protection Agency 18
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weight decreased 13.3% for SD and 13.5% for LE rats.

The PND 53 mean body weights for all treatment groups were lower than control males,
except for DBP-treated SD males. The greatest effect was with PTU treatment. PTU-treated
males had body weights which were only 47.6 and 37.1% of control mean body weights for SD

and LE males respectively.

Figure 2: PND 53 Mean Body Weights

BODY WEIGHT AT PND 53

1§90 1LE - 28D 2LE 3§D 3LE 4SD 4LE §SD SLE 8SD BLE 78D 7LE
GROUP

KEY: PND = Postnatal Day * = significantly different than control
GROUP: 1 = 2.5 ml/kg/day Comn Oil 5 = 100 mg/kg/day Ketoconazole
= 50 mg/kg/day Flutamide ‘ 6 = 30 mg/kg/day Pimozide
3=280 mg/kg/day. Methyl Testosterone 7 = 1000 mg/kg/day Dibutylphthalate

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 preputial separation was greater for LE males (PND 50.17, 258.30

Environmental Protection Agency 19
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g) than for SD males (PND 43.00, 187.70 g). The age at complete preputial separation of PND
50 in LE males was a very unusual finding, as our historical control data shows that preputial
separation is usually complete in untreated SD males on PND43.9 (7 recent studies, N = 370).
When the data for this study and for the replicate study 1143-100 were further examined it became
apparent that the difference in this group of LE males was that there was an extended time between
the start and completion of separation. On this study both SD and LE males first started
preputial separation on PND 41 and the mean day of the start of separation was 42.5 and 43.5 for
SD and LE, respectively. The difference between the strains was that the LE males had a
persistent thread of tissue between the glans and the prepuce which delayed complete separation.
We considered the possibility that different technicians may have varied in reporting observations,
but as the same technician examined all groups on any given day, this explanation was eliminated.
We believe that the late completion of preputial separation in these LE males is due to biological
variability.

Flutamide treatment completely inhibited preputial separation in both strains. No PTU-
treated LE and only two (33 %) of SD males achieved complete preputial separation. In SD males
only, ketoconazole (PND 45.83) and pimozide (PND 50.17) also increased the mean age of
complete preputial separation. One ketoconazole-treated LE male never achieved complete
preputial separation, and although the mean age was not significantly different than controls, this
mean is artificially low as the day after necropsy was used as the day of preputial separation for
statistical purposes for these males. Two DBP-treated LE males (33 %) never achieved complete
preputial separation, and the mean age to complete preputial separation increased to 52.5 days in
this group. .

Methyl testosterone was the only treatment which decreased the age of preputial separation.
Mean age at preputial separation was PND 37.33 and 33.50 for methy! testosterone-treated SD and
LE males, respectively. Body weight varied widely with treatment and does not appear to be

related to the age of preputial separation.

Environmental Protection Agency 20

PR

n
Nzt eondl

o)

L e
Lt

’, 4,
¢
[

dirsad

L\;u«a»y



[N

TherImmune No. 1143-102

Figure 3: Mean Age of Preputial Separation

60

AGE AT PREPUTIAL SEPARATION (DAYS)

28D 2LE 4SD 4LE

GROUP

Figure 4: Percent Achieving Preputial Separation

% ACHIEVING PREPUTIAL SEPARATION

1SD  1LE 28D 2LE 38D 3LE 4SD 4LE §5D SLE 6SD 6LE 7SD 7LE
GROUPS
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 Dibutylphthalate

4 = 240 mg/kg/day Propylthiouracil
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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, epididymis, ventral
prostate, adrenal and thyroid. The testes were small in 83 and 55% of methy] testosterone and
DBP-treated males, respectively. Twenty-five percent of flutamide-treated males had small
epididymides. Small ventral prostates were observed in flutamide (67 %), PTU (58 %), and
ketoconazole (9%) treated males. PTU treatment also caused enlarged thyroids in all males

(100%). Enlarged adrenals were seen in 64 % of ketoconazole-treated rats.

Organ Weights

Orgaﬁ 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 siudy director.
Exclusions are noted on Appendix 6.

The effects of treatment were similar for both SD and LE males when both absolute organ
weights and organ to body weights 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 increased by
ketoconazole treatment. Kidneys weighe}d less in flutamide, PTU and pimozide-treated males.
Methy] testosterone, PTU, and pimozide decreased pituitary 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.

Seminal vesicle and ventral prostate weights showed a similar pattern - the weight was
decreased by flutamide, PTU, ketoconazole, pimozide and DBP (LE only) and increased by
methyl testosterone. In contrast, testis weight was decreased by methyl testosterone, PTU,
pimozide (LE only), and DBP (LE only) treatment and increased by flutamide in LE males.
Epididymides weighed significantly less in flutamide, methyl testosterone (SD), PTU and
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pimozide-treated rats compared to controls. The weight of levator ani and bulbocavernosus

muscles were decreased in flutamide, PTU, pimozide and DBP (LE) treated rats and increased

in methyl testosterone-treated LE males. The effects of DBP treatinent on organ weights was only

significant in LE males.

Figure 5: Organ Weights

Flutamide Methyl PTU Ketocon- | Pimozide DEP
Tissue Testosterone azole
Wt. % Wt. % | Wt % | Wt % | Wt % | Wt %
Adrenals ILE ILE | TLE ! TLE | ILE
Kidneys { ISD | ISD ! {LE
Liver 1 ISD |SD
Pituitary ! l 1 |
Seminal vesicles l l 1 1 l l l ISD ILE | |LE
Ventral prostate ! l 1 t l ! {SD ISD ILE
Testes TLE | TLE | | ! \ | TLE \LE ILE | |LE
Epididymides ! ! ISD | | TLE | |LE ! ILE
Levator ani and { TLE | TLE l ISD ! |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
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TherImmune No. 1143-102 9
test articles, except ketoconazole, affected histopathology. Reproductive organs were affected s
in both strains by flutamide, methyl testosterone, PTU, pimozide (LE only) and DBP (LE B

only). PTU was the only treatment which affected thyroid histopathology.

Figure 6: Histopathology Findings

Tissue Flutamide Methyl PTU Ketocon- Pimozide DBP .< %
Testosterone azole ‘

."1‘}

Thyroid v : 3
Testes Ve v e Y LE

\

/

Epididymides v v v VLE VLE »

)

KEY: v = affected histopathology LE = Long Evans only 3

“q

{

Serum T4 and TSH

e

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

in Appendix 8. oy

A

Serum T4 levels on the day of necropsy were 4.80 and 6.65 pug/DL for SD and _
LE males respectively. TSH levels were 2.72 and 2.22 ng/mL for SD and LE males 9

respectively. PTU treatment had significant effects on T4 and TSH levels. T4 levels were less
than 18% of the mean control, while TSH levels were greater than nine times higher in PTU- : 8

treated males. DBP treatment resulted in a decrease in T4 levels in LE males.

[

[
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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. The
compounds used disrupt normal endocrine function in a variety of ways and have differing effects
on growth and sexual maturation.

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

Flutamide also acts at the androgen receptor, but functions as an antagonist.
Flutamide-treated males had lower body (LE) weights and never exhibited preputial separation,
and had decreased weights of kidneys, epididymides, levator ani and bulbocavernosus muscles,
seminal vesicles, and ventral prostate, when compared to control means, but increased testes
weight (LE). 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, had significant results only
in LE males. Treatmeht resulted in lower body weights, increased the age of preputial separation,
and decreased kidney, semial vesicle, ventral prostate, testes, epididymides, and levator ani and
bulbocavernosus muscles weights and T4 levels when compared to control means. Histology
findings in LE males included seminiferous tubule degeneration, hypospermatogenesis, and
hypospermia.

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

weights. Age at complete preputial separation was significantly increased in SD males only, but
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the mean age of complete preputial separation is artificially low for LE males as one LE male
never achieved complete preputial separation. Adrenal size and weights were increased in both
strains. 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 (>13%)
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 control means. The age of preputial separation was increased by pimozide-
treatment in SD males only. The only histology finding was sporadic hypospermia in LE males.

PTU acts by inhibiting iodination of thyroid hormones. This inhibition disrupts growth
and, indirectly, sexual maturation. PTU treatment severly decreased body weight and increased
the age of complete preputial separation. Only two SD and no LE males achieved complete
preputial 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 microscopic
evaluation. Due to the severe effect on body weight, many organ weights were decreased

compared to control means. PTU also produc_:éd histological changes in testes and epididymides.

The day‘of complete preputial separafion was delayed in control LE males compared to the
replicate study 1143-100 and our historical control data for SD males. This resulted in the age to
complete preputial separation not being significantly different in ketoconazole-treated LE males
as compared to the control mean. It should be noted, however, that one ketoconazole-treated LE
male never achieved complete preputial separation and combined with the effects on body and

organ weights this screening protocol identified ketoconazole as an endocrine disruptor.

Another goal of this study was to assess whether Sprague Dawley and Long Evans rats
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TherImmune No. 1143-102

respond differently to endocrine disruptors. Both strains responded similarly to all treatments, in
most parameters examined, except ketoconazole and DBP. Ketoconazole had a greater effect on

SD males, while DPB treatment had significant effects only in LE males.
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CONCLUSION

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 ketoconazole which had a greater effect on SD
males and DBP which affected only LE males. As evidenced by changes observed in body weight,
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:
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TherImmune No.

1143-102

APPENDIX 1
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 1 - 2.5 mL/kg/day Corn Oil

PND 21-54

ANIMAL # OBSERVATIONS

LOCATION TIME OCCURRED

SPRAGUE DAWLEY

R15230 Normal
Normal
Normal
Normal
Normal
Terminal

R15231 Normal
Normal
Normal
Normal
Normal
Terminal

R15232 Normal
Normal
Normal
Normal
Normal
Terminal

R15233 Normal
Normal
Normal
Normal
Normal
Terminal

R15234 Normal
Normal
Normal
Normal
Normal
Terminal

R15235 Normal
Normal
Normal
Normal
Normal
Terminal

Kill

Kill

Kill

Kill

Kill

Kill

22
28
36
43
50
53

Appendix Continued
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TherImmune No. 1143-102

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

GROUP: 1 - 2.5 mL/kg/day Corn 0il LONG-EVANS
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15236 Normal PND 22 i
Normal PND 28 i
Normal PND 36
Normal PND 43
Normal PND 50 oy
Terminal Kill PND 53 o
R15237 Normal PND 22 j
Normal PND 28
Normal PND 36 )
Normal PND 43 1
Normal PND 50 }
Terminal Kill PND 53
R15238 Normal PND 22 f'}
Normal PND 28
Normal PND 36 »J
Normal PND 43
Normal PND 50
Terminal Kill PND 53 r
R15239 Normal PND 22 !
Normal PND 28 3
Normal PND 36
Normal PND 43 }
Found Dead PND 50 H
R15240 Normal PND 22
Normal PND 28 . 3
Normal PND 36 g
Normal PND 43 3
Normal PND 50
Terminal Kill PND 54 -
R15241 Normal _ _ PND 22 &
Normal PND 28 o
Normal PND 36
Normal PND 43 -
Normal PND 50 %
Normal PND 54 j
Terminal Kill PND 54
Appendix Continued i
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TherImmune No. 1143-102

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
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
R15242 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill ) PND 53
R15243 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15244 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15245 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
‘Terminal Kill PND 54 B
R15246 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15247 Normal : PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54

Appendix Continued
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TherImmune No.

£

1143-102

APPENDIX 1

(CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 2 - 50 mg/kg/day Flutamide
PND 21-
ANTIMAL # OBSERVATIONS

54

LOCATION TIME OCCURRED

LONG-EVANS

R15248

R15249

R15250

R15251

R15252

R15253

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

PND
PND
PND
PND
PND
PND

Appendix Continued
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TherImmune No. 1143-102

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
R15254 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15255 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15256 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15257 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54 .
R15258 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15259 Normal PND 22
Normal . PND 28
Normal PND 36
Normal PND 43
Normal PND S0
Terminal Kill PND 54

Appendix Continued
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TherImmune No. 1143-102

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

GROUP: 3 - 80 mg/kg/day Methyl Testosterocne LONG-EVANS
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED

R15260 Normal

Normal PND 28
Normal PND 36 i
Normal PND 43
Normal ) PND 50 -
Terminal Kill PND 53 B
R15261 Normal PND 22
Normal PND 28
Normal PND 36 3
Normal . PND 43 i
Normal PND 50 |
Terminal Kill PND 53 '
R15262 Normal PND 22 ooy
Normal PND 28 ’
Normal PND 36
Normal PND 43
Normal PND 50 . B
Terminal Kill PND 53 ‘
R15263 Normal PND 22
Normal PND 28
Normal PND 36 Sy
Normal PND 43
Normal PND 50 t
Terminal Kill PND 54
R15264 Normal PND 22 3
Normal PND 28 !
Normal PND 36 i
Normal PND 43
Normal PND 50
Terminal Kill PND 54 p
R15265 Normal PND 22 ‘ L
Normal PND 28
Normal PND 36 Cw
Normal PND 43 "3
Normal PND 50 é
Terminal Kill PND 54 :

Appendix Continued
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TherImmune No. 1143-102

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 OCCURRED
| R15266 Normal : PND 22
‘ Normal PND 28
! Normal PND 36
Normal PND 43
e Normal PND 50
W Terminal Kill PND 53
: R15267 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
B R15268 Normal PND 22
i Normal PND 28
Normal PND 36
Normal PND 43
- Normal PND 50
i Terminal Kill PND 53
! R15269 Normal ‘ PND 22
Normal PND 28
Normal PND 36
] Normal PND 43
L Normal PND 50
Terminal Kill PND 54 B
; R15270 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
‘ Terminal Kill PND 54
| .
! R15271 Normal PND 22
Normal PND 28
N Normal PND 36
} Normal PND 43
! Normal PND 50
Terminal Kiil PND 54

ﬁl Appendix Continued

49 ) .



TherImmune No. 1143-102
APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Female Rats #3
GROUP: 4 - 240 mg/kg/day Propylthiouracil LONG-EVANS . ;]
PND 21-54 2
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15272 Normal PND 22 7
Normal PND 28 >
Normal PND 36 =
Normal PND 43
Normal ’ PND 50 7
Terminal Kill PND 53 o
R15273 Normal PND 22
Normal PND 28
Normal PND 36 73
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15274 Normal PND 22 s
Normal PND 28 g
Normal PND 36
Normal PND 43
Normal PND 50 -
Terminal Kill END 53 7
R15275 Normal PND 22 s
Normal PND 28 3
Normal PND 36 ~q
Normal PND 43
Normal PND 50 3
Terminal Kill PND 54 3
R15276 Normal PND 22 7
Normal PND 28
Normal PND 36 &
Normal PND 43
Normal PND 50 _
Terminal Kill PND 54
R15277 Normal PND 22 ~
Normal PND 28
Normal PND 36 o
Normal PND 43
Normal PND 50
Terminal Kill PND 54 N

Appendix Continued
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TherImmune No. 1143-102

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

' GROUP: 5 ~ 100 mg/kg/day Ketoconazole SPRAGUE DAWLEY
l PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
i R15278 Normal PND 22
Normal PND 28
! Normal PND 36
Normal PND 43
ey Normal PND 50
1 ' Terminal Kill PND 53
] .
’ R15279 Normal PND 22
Normal PND 28
] Normal : PND 36
: Normal PND 43
| Normal PND 50
Terminal Kill PND 53
3 R15280 Normal PND 22
- Normal PND 28
i Normal PND 36
Normal PND 43
. Normal PND 50
i Terminal Kill PND 53
! R15281 Normal PND 22
Normal PND 28
N Normal PND 36
] Normal PND 43
J Normal PND 50
- Terminal Kill PND 54 .
1 R15282 Normal PND 22
i Normal PND 28
B Normal PND 36
Normal - : PND 43
Normal PND 50
| Terminal Kill - PND 54
J R15283 Normal PND 22
Normal PND 28
. Normal PND 36
} Normal PND 43
i Normal . PND 50
! Terminal Kill PND 54

= Appendix Continued
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TherImmune No. 1143-102

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats 73
GROUP: 5 - 100 mg/kg/day Ketoconazole LONG~EVANS ;
PND 21-54 i3
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15284 Normal PND 22 73
Normal PND 28
Normal PND 36 -
Normal BND 43
Normal PND 50 o
Terminal Kill PND 53 3
R15285 Normal PND 22
Normal PND 28 )
Normal PND 36 ”}
Normal PND 43 !
Normal PND 50 j
Terminal Kill PND 53
R15286 Normal PND 22
Normal PND 28 5'J
Normal PND 36 O
Normal PND 43
Normal PND 50 .
Terminal Kill PND 53 J
R15287 Normal PND 22- ‘
Normal PND 28 .
Normal PND 36 ¥
Normal PND 43 o
Normal PND 50 i
Terminal Kill PND 54
R15288 Normal PND 22 B
Normal PND 28 4
Normal PND 36 i
Normal PND 43
Dyspnea PND 50 _
Moribund Kill PND 50 R
R15289 Normal PND 22 ij
Normal PND 28
Normal PND 36 -3
Normal PND 43 :
Normal PND 50 o
Terminal Kill PND 54
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TherImmune No. 1143-102

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

GROUP: 6 - 30 mg/kg/day Pimozide SPRAGUE DAWLEY
PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15280 Normal PND 22
Normal PND 28
Normal BND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15291 Normal . PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15292 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15293 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15294 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15295 Normal PND 22
Normal - PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
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TherImmune No. 1143-102

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats 3

GROUP: 6 - 30 mg/kg/day Pimozide LONG-EVANS I

PND 21-54 e

ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED

R15296 Normal PND 22 73
Normal PND 28 o
Normal . PND 36 e
Normal PND 43
Normal PND 50 -
Terminal Kill PND 53 =

R15297 Normal PND 22 e
Normal PND 28
Normal PND 36 2
Normal PND 43 .
Normal PND 50 o
Terminal Kill PND 53

R15298 Normal PND 22 b
Normal PND 28 Lk
Normal BND 36 i
Normal PND 43
Normal PND 50 ~
Terminal Kill PND 53 )

R1529% Normal PND 22
Normal PND 28 ]
Normal PND 36 .
Normal PND 43 ) \
Normal PND 50 ' ]
Terminal Kill PND 54 .

R15300 Normal PND 22 3
Normal PND 28 §
Normal PND 36 Li
Normal PND 43
Normal PND 50 ]
Terminal Kill PND 54 1

R15301 Normal PND 22 lg
Normal . PND 28
Normal PND 36 -
Normal PND 43 g
Normal PND 50 .
Terminal Kill PND 54 ¥

Appendix Continued
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TherImmune No. 1143-102

APPENDIX 1 (CONTINUED)
INDIVIDUAL OBSERVATIONS
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats
GROUP: 7 - 1000 mg/kg/day Dibutylphthalate SPRAGUE DAWLEY

[P

St

B

PND 21-54
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15302 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15303 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15304 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 53
R15305 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15306 Normal PND 22
Normal . PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
R15307 Normal PND 22
Normal PND 28
Normal PND 36
Normal PND 43
Normal PND 50
Terminal Kill PND 54
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TherImmune No.

1143-102

APPENDIX 1 (CONTINUED)
INDIVIDUAL OBSERVATIONS

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

GROUP: 7 - 1000 mg/kg/day Dibutylphthalate

PND 21-PND 43

ANIMAL # OBSERVATIONS

LONG-EVANS

LOCATION TIME OCCURRED

R15308

R15309

R15310

R15311

R15312

R15313

Normal
Normal
Normal
Normal

Found Dead

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
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TherImmune No. 1143-102

. APPENDIX 3
. INDIVIDUAL AGE AND WEIGHT AT COMPLETE PREPUTIAL SEPARATION -
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (SPRAGUE DAWLEY) }
ANIMAL ID WEIGHT AT PREPUTIAL SEPARATION (GRAMS) AGE AT PREPUTIAL SEPARATION (DAYS) K

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

Yy
R15230 - 205.4 43 o
R15231 179.4 42 i
R15232 176.7 42
R15233 194.7 43
R15234 186.9 44 #3
R15235 183.1 44
GROUP: 2 - 50 MG/XG/DAY FLUTAMIDE

R15242 NS NS 3
R15243 NS NS
R15244 NS NS
R15245 NS NS
R15246 NS NS e
R15247 NS NS

GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE
R15254 ‘ 140.8 36 .
R15255 122.7 ‘ 34 )
R15256 165.6 41 }
R15257 167.0 40 )
R15258 143.7 36 "
R15259 145.9 37 !

GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL 3
R15266 128.7 53 oy
R15267 NS ’ NS {
R15268 NS NS 3
R15269 NS NS :
R15270 NS NS
R15271 123.8 53

P

GROUP: 5 - 100 MG/XG/DAY KETOCONAZOLE R

R15278 188.2 45
R15279 188.5 : 47 3
R15280 188.5 45 j
R15281 196.4 46 b
R15282 189.9 45
R15283 188.5 47 -
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE j,}
R15290 208.1 49 -
R15291 189.4 47
R15292 175.7 52 ‘ 7
R15293 200.4 53 Y
R15294 215.3 50 '
R15295 173.2 50

S e

GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE 1

R15302 191.3 43

R15303 175.9 43 e
R15304 188.9 43 . !
R15305 193.8 45 )
R15306 191.9 B 44 .
R15307 181.4 43

Appendix Continued ;ﬁ

NS = NO PREPUTIAL SEPARATION WAS SEEN

Environmental Protection Agency 78 , -



TherImmune No. 1143-102

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

! R15236 231.8 47
! R15237 ' 244.7 53
R15238 268.9 50
R15239 220.6 47

) R15240 312.7 54
! R15241 271.1 50

GRQUP: 2 - 50 MG/KG/DAY FLUTAMIDE

! R15248 NS NS
\ R15249 NS NS
' R15250 NS NS
R15251 NS - NS
R15252 NS NS
R15253 NS NS

j R15260 128.0 33

| R15261 113.1 33
R15262 108.6 33
R15263 122.0 34

i R15264 133.8 35

I R15265 119.1 33

\

' GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACTIL
R15272 NS NS
R15273 NS NS
R15274 NS NS
R15275 NS NS
R15276 NS NS

8 R15277 NS NS
g ' GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

R15284 217.6 - 50

R15285 203.3 48

| Ris286 NS NS

= R15287 253.0 : 48

R15288 MK MK

. R15289 229.2 48

g GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15296 186.7 50

R15297 178.3 48

« R15298 204.8 50

ﬁ R15299 182.4 46
R15300 225.6 53
R15301 208.4 51

, :

f GROUP: 7_- 1000 MG/KG/DAY DIBUTYLPHTHALATE
R15308 228.5 48
R15309 252.0 54

; R15310 220.7 50
R15311 NS NS
R15312 245.8 i} 53
R15313 NS NS

] NS = NO PREPUTIAL SEPARATION WAS SEEN

(1]

| MK ANIMAL WAS MORIBUND KILLED BEFORE PREPUTIAL SEPARATION WAS SEEN

Environmental Protection Agency 79 , -
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Final Pathology Report
Therimmune Study Number 1143-102

PATHOLOGY REPORT

Assessment of Pubertal Development and Thyroid Function
in Juvenile Male Rats

Therlmmune Research Corporation 1143-102
INTRODUCTION

The purpose of this protocol was to quantify the effects of environmental compounds on
pubertal development and thyroid function in the intact juvenite male rat. This report
prepared by Pathology Associates International (PAI) 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 PAl 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 (SD)
rats and forty-two male Long-Evans (LE) rats were randomly distributed into seven
groups as depicted in Text Table 1.

Text Table 1. Group Designation and Dosage Levels

s Group Treatment Dosage - Number of males
(per kg/day) per strain of rat

1 Com Ol 2.5ml 6

2 Flutamide 50 mg 6

3 Methyl testosterone 80 mg 6

4 Propylthiouracil (PTU) 240 mg 6

5 Ketoconazole 100 mg 6

6 Pimozide 30 mg 8

7 Dibutylphthalate (DBP) 1000 mg 6

Juvenile rats 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.

Necropsies were conducted on all moribund animals and on animals not surviving to
termination. Moribund animals were weighed and killed by decapitation. Animals were
necropsied as close as possible to the time of death. Animals surviving 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 piaced in Bouin's fixative for
approximately 24 hours, after which they were rinsed and stored in 70% ethanol.
These selected tissues were embedded in paraffin, sectioned at approximately 5

1 3894-122
- o 06/15/00

Environmental Protection Agency 109



TherImmune No. 1143-102 }

Final Pathology Report
Therlmmune Study Number 1143-102

microns, stained with hematoxylin and eosin (H&E) and examined microscopically by 3
the undersigned board certified pathologist.

RESULTS

Eary Deaths and Gross Lesions }

There were 3 early deaths. A Group 7 LE rat (R15308) was found dead on post-natal
day (PND) 18 and a Group 1 LE rat (R15239) was found dead on PND 19; a Group 5 ] }
LE rat (R15288) was sacrificed due to a moribund state on PND 19. The cause of -
death for these three animals could not be determined. Histopathological evaluation of
gross lesions in tissues other than the thyroid, testes and epididymides was not
required by the protocol. Text Table 2 shows the number of rats with specific gross
lesions by group and strain of rat.

Text Table 2. Number of Rats with Specific Gross Lesions

Groups 1 2 3 4 5 (] 7 LS
Organ/
Lesion 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE ]
Thyroid/ K
enlarged o olo o|o o|®6 -6j0 0}0 010 0 ~
Thyroid/ B
gelatinous 0 0 0 0 0 0 0 0 0 0 1 0 0 0 =
Testes/ -
small 0 0 1 0 4 6 0 0 0 0 0 0 1 5 !
Testes/ §
soft 0 0 1 0 0 0 0 0 0 0 0 0 0 0 i
Epididymides/
small 0 0 2 1 0 0 0 0 0 0 0 0 0 1
Seminal Vesicle/ o
small 0 1 5 2 0 0 3 3 1 2* 0 0 0 3 ' ‘
Seminal Vesicle/ :
* enlarged 0 0 0 0 0 1 0 0 0 0 0 1] 0 0
Ventral Prostate/ .
small 0 1 6 1 0 0 2 3 1 0 0 0 0 0 )
Large Intestine/ ’
discolored 0 1* 0 0 0 4] 0 0l 0 0 0 0 0 0 ‘
Adrenals/ : ’
dark area 0 0 0 1 0 0 0 0 0 0 0 0 0 0
Adrenals/ }
pale &/or enlarged | O 0 0 0 0 0 0 0 4 4* 0 0 0 0
Kidneys/
dilated 0 0 0 1 0 0 0 0 0 0 1 0 0 0 N
Gastrointestines/ A
gas 0 0 0 0 1 0 0 0 0 0 0 0 0 0 §
Pituitary/ -
small 0 0 0 0 0 0 1 0 0 0 0 0 0 0
Levator Ani/ .
small o olo ojo o1 olo olo oflo o© )
- Lungs/ ,
discolored 0 0 0 0 0 0 0 0 0 0 0 0 0 1* v
* Indicates that at least one lesion was in an early death rat, 6SD = Six Sprague-Dawley rats, BLE = Six Long-Evans rats oy
2 3894-122 - J
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Therlmmune Study Number 1143-102

Histopathology

Microscopic findings for all groups are summarized on the Project Summary Table
(Section 1) in which the numbers of animals per group and lesions per group are
indicated. Microscopic findings are presented by treatment group with all diagnoses for
individual animals in the Tabulated Animal Data tables (Section llI). Microscopic
lesions are correlated to gross findings, when applicable, in the Correlation of Gross
and Microscopic Findings (Section IV). Comments for individual animals, where
appropriate, are in the Comment Report (Section V). The codes used as entries in
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 fewer of the 6 animals/strain/group were
considered to be sporadic. Findings occurring in 4 or more of the 6
animals/strain/group were considered to be consistent.

Com Oil Controls

Sprague-Dawley - All findings in all tissues were considered to be spontaneous
changes of no significance to the animal.

Long-Evans - All findings in all tissues were considered to be spontaneous changes of
no significance to the animal.

Flutamide (50 mg/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 effects in the testes were hypertrophy/hyperplasia of the interstitial
cells and dilation of the seminiferous tubule, both consistent findings as defined above.
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. Dilation of the seminiferous tubules occurred without any
detectable decrease in spermatogenesis. This dilation may have been related to the
atrophy of the epididymides. Other changes in the epididymides were considered to be
spontaneous changes unrelated to the test article.

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. Consistent test . article related changes in the testes were
hypertrophy/hyperplasia of the interstitial cells and dilation of the seminiferous tubules.
Atrophy of the epididymides (consistent finding) was also test article related. Dilation
of the seminiferous tubules occurred without any detectable decrease in
spermatogenesis. This dilation may have been related to atrophy of the epididymides.

: 3 3894-122
- ) 06/15/00
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Flutamide is reported to have anti-androgen activity. This reported activity is T

considered to be consistent with the test article related lesions found in both strains. 7
Methyl testosterone (80 ma/kg/da

Sprague-Dawley ~ There were no test article related findings in the thyroid glands. All , j
thyroid findings were considered to be spontaneous changes unrelated to receiving the :
test article. Consistent test article related changes in the testes were
hypospermatogenesis (decreased sperm production) and interstitial cell atrophy.
Consistent test article effects in the epididymides were hypospermia (decreased
content of sperm secondary to the decreased production in the testes) and
degenerative germ cells (due to the release of degenerating cells from the testes).

[Fo——

Long-Evans — There were no test article related findings in the thyroid glands. All -ﬁ
thyroid findings were considered to be spontaneous changes unrelated to the test -
article. Consistent test article effects in the testes were hypospermatogenesis and
interstitial cell atrophy. Consistent test article effects in the epididymides were
hypospermia and degenerative germ cells. E

The test article related findings in both strains were considered to be consistent with a

hyperandrogenic effect of the methyl testosterone. “5

iy
Propylthiouracil (240 ma/ka/da -~
Sprague-Dawley — Consistent test article related findings in the thyroid were 1‘1

hypertrophy/ hyperplasia of the follicular cells and colloid depletion within follicles. Both v g
changes were diffuse throughout the gland. Test article related findings in the testes
were hypospermatogenesis (sporadic finding) and interstitial cell atrophy (consistent
finding). Test article effects in the epididymides were hypospermia and degenerative
germ cells, both sporadic findings. These epididymal changes were considered to be
secondary to changes occuring in the testes (although an alteration of
spermatogenesis was not apparent in all testes). \

’
Ny od

Long-Evans — Consistent test article effects in the thyroid were hypertrophy/ J
hyperplasia of the follicular cells and colloid depletion within follicles. Both changes

were diffuse throughout the gland. The only test article related effect in the testes was B
interstitial cell atrophy, a consistent finding. Test article related findings in the . ’
epididymides were hypospermia and degenerative germ cell, both sporadic findings. -
The epididymal changes were considered to be secondary to changes occurring in the -
testes. \

The thyroid changes were considered to be a direct effect 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. I

4 3894-122
- _ 06/15/00
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Ketoconazole (100 ma/kg/day)

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

Long-Evans — There were no test article related findings in the thyroid glands, testes or
epididymides. The few changes noted 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 morphologic effects were noted in the test animals of either strain.

Pimozide (30 mg/ka/da

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

Long-Evans — There were no test article related findings in the thyroid glands or testes.
A test article effect in the epididymides was hypospermia (speradic finding). The
hypospermia was considered to be secondary to decreased sperm production in the
testes (although an effect in the testes was not apparent).

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

Dibutylphthalate (1000 ma/ka/day)

Sprague-Dawley — There were no test article related findings in the thyroid glands; the
presence of ultimobranchial cyst(s) in 4 of the 6 rats is considered incidental. Tubular
degeneration in the testes was noted in 2 rats (sporadic finding), and hypospermia (2 of
6) and degenerative germ cells (3 of 6) in the epididymides were also sporadic findings
in this strain.

Long-Evans — There were no test article related findings in the thyroid glands. Test
aticle effects in the testes were seminiferous tubule degeneration and
hypospermatogenesis, both consistent findings. 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 effects in the epididymides were hypospermia
(consistent finding) and degenerative germ cells {sporadic finding). The epididymal
changes were considered to be secondary to the changes in the testes.

5 3894-122
- . ) 06/15/00
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Dibutylphthalate is reported to induce seminiferous tubule degeneration. The changes
observed in both strains were consistent with this action. The difference in the
consistency of the testicular and epididymal lesions 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 with either com oil or one of six
test articles for at least 31 days. Text Table 1 summarizes the group designations and
dosage levels. Following at least 31 days of dosing, all surviving 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.

There were three early deaths, one each in Groups 1, 5 and 7. The cause of these
could not be established; however, they are not thought to be due to receiving a test
article. Gross lesions which are considered to be the result of receiving a test article
were seen in Group 2 SD's (small seminal vesicles and small ventral prostates), Group
3 SD's and LE’s (small testes), Group 4 SD's and LE's (enlarged thyroids, small
seminal vesicles and small ventral prostates), Group 5 SD’s and LE's (pale and/or
enlarged adrenals), and Group 7 LE’s (small testes and small seminal vesicles).

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

Propylthiouracil 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.

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.

Study Pathologist:

Qru Qo g/ge/&a

Jobh M. Pletcher, DVM, DACVP

6 3894-122
- . _ 06/15/00
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE

MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

Reports Code Table

roCcr

Tissues within normal histological limits
Autolysis precluding adequate evaluation

Tissues unavailable/unsuitable for evaluation

Tissues not applicable to animal

Tissues not examined/not required by protocol

X 0O =2

minimal

mild

moderéte

marked

focal

diffuse

multifocal

Present

Neoplasm, Benign

Neoplasm, Malignant without Metastasis
Neoplasm, Malignant with Metastasis
Metastatic Site (+)

Bilateral

Unilateral

Diagnosis Not Applicable to Animal/Tissue

Envirornmental Protection Agency
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE

MALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

#EX
1143102
TK

FD

MK

Abbreviations List

Number Examined
1143-102
Terminal Kill
Found Dead
Moribund Kill

Environmental Protection Agency
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Page 1
PATHOLOGY ASSOCIATES INTERNATIONAL . }
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTICN
IN JUVENILE MALE RATS E
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102
PROJECT SUMMARY ]
STUDY ID : 1143-102 STUDY NUMBER: 1143102 »
FATE: TK Sprague-Dawley
SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS }
GROUP: 1 4
&) ) 3) (3] )
NUMBER OF ANIMALS: 6 6 5 6 6
# # # # # }
THYROID # EX 6 6 6 6 6 -
ULTIMOBRANCHIAL CYST(S) 1 2 1 0 2
CAPSULE- GRANULATION TISSUE ] 1 0 0 0 f%
CAPSULE- ACUTE INFLAMMATION ] 0 0 (i o D
FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA 0 0 0 6 0 ; ﬁ
COLLOID DEPLETION 0 1 1 6 0 .
TESTES # EX 6 6 6 6 6 : %
TUBULAR DEGENERATION 0 1 ] 0 0 4
HYPOSPERMATOGENESIS (] 0 6 2 0 o3
INTERSTITIAL CELLS- ATROPHY 0 0 6 - 6 0
INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA (] 6 [} 0 0 N
TUBULES- DILATATION 0 4 0 ] 0 ‘3
EPIDIDYMIDES # EX 6 6 6 6 6 - :ﬁ
GRANULOMA(S) 0 1 0 ] ]
HYPOSPERMIA 0 0 6 2 0 .
DEGENERATIVE GERM CELLS 0 0 5 3 0 ?
ATROPHY 0 5 0 ] 0 {
K
i
¢1) - Corn Gil 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 testostercne 80 mg/kg/day
LABCAT HP4.33 06-APR-2000 l
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PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley

SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
GROUP:
(4D} )
NUMBER OF ANIMALS: 6 6
# #

THYROID # EX 5 6
ULTIMOBRANCHIAL CYST(S) 1 4
CAPSULE- GRANULATION TISSUE 0 0
CAPSULE- ACUTE INFLAMMATICN 1 0
FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA 1] 0
COLLOID DEPLETION 0 0

TESTES # X [ 6
TUBULAR DEGENERATION 0 2
HYPOSPERMATOGENESIS o 1]
INTERSTITIAL CELLS- ATROPHY 1 -0
INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA 0 0
TUBULES- DILATATION 1 1

EPIDIDYMIDES # EX 6 6
GRANULOMA(S) 0 0
HYPQSPERMIA o 2
DEGENERATIVE GERM CELLS 1} 3
ATROPHY 0 0

(1) - Pimozide 30 mg/kg/day ¢2) - Dibutylphthalate (DBP) 1000 mg/ka/day
LABCAT HP4.33 06-APR-2000
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Page 3 .
PATHOLOGY ASSOCIATES INTERNATIONAL \
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION l
IN JUVENILE MALE RATS :
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102
PROJECT SUMMARY ]
STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Long-Evans
SEX: MALE 3
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS j
GROUP: 1 3 4
(4D (2> 3 €4) (5)
HUMBER OF ANIMALS: 5 6 6 6 5 ‘f}
# # # # # -
THYROID # EX 3 6 [ [] 5
ULTIMOBRANCHIAL CYST(S) 1 1 0 o] 0
CAPSULE- GRANULATION TISSUE 0 1 0 0 0 ’}
INFILTRATING LYMPHOCYTES 0 1 0 0 ¢ -
ACUTE INFLAMMATION 0 0 0 1] 0 «'lj
FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA Q9 0 1] 6 1 :
COLLOID DEPLETION 0 1 1] [} 1 -~y
TESTES # EX 5 6 6 6 5 . 5
TUBULAR DEGENERATION 0 0 [} 0 0 ‘
HYPOSPERMATOGENESIS 0 0 6 - [} 0
INTERSTITIAL CELLS- ATROPHY 0 0 6 6 0 3
INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA 0 6 [} o 0
TUBULES- DILATATION 0 5 0 [} 0 }
EPIDIDYMIDES # EX 5 6 6 6 5
SUBACUTE INFLAMMATION 1 1] 0 ] 0 .
GRANULOMA(S) c 1 I} 0 0 ]
HYPOSPERMIA 1} 0 6 3 0 !
LYMPHOCYTE INFILTRATION o 0 0 0 1
DEGENERATIVE GERM CELLS 0 0 ) 3 0
ATROPHY 0 [ 0 [} 0 [
€1) - Corn Ol 2.5 ml/kg/day (4) - Propylthiouracil (PTU) 240 mg/kg/day j
(2) - Flutamide 50 mg/kg/day (5) - Ketoconazole 100 mg/kg/day -
(3) - Methyl testosterone 80 mg/kg/day
LABCAT HP4,33 06-APR-2000 ' ]

e

B s’
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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: 1143-102

s
; PROJECT SUMMARY
STUDY 1D : 1143-102 STUDY NUMBER: 1143102
\ FATE: TK Long-Evans
- SEX: MALE
| INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
GROUP: 7
o o @
o NUMBER OF ANIMALS: 5
|
ST
5 " 2
THYROID # EX 5 5
. ULTIMOBRANCHIAL CYST(S) 0 0
' CAPSULE- GRANULATION TISSUE 0 0
5 INFILTRATING LYMPHOCYTES 0 0
ACUTE INFLAMMATION (] 1
FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA 0 (i}
1 COLLOID DEPLETION 0 0
!
]
} TESTES # EX 6 5
TUBULAR DEGENERATION 0 5
HYPOSPERMATOGENESTS 0 -5
) INTERSTITIAL CELLS- ATROPHY )] (i
} INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA 0 0
TUBULES- DILATATION 0 0
EPIDIDYMIDES # EX 6 5
; SUBACUTE INFLAMMATION 0 0
l . GRANULOMA(S) 0 0
HYPOSPERMIA 3 5
LYMPHOCYTE INFILTRATION 0 0
N DEGENERATIVE GERM CELLS (i 3
{ ATROPHY (i 0
=)
)
i
|
{
)
)
(1) - Pimozide 30 mg/kg/day (2) - Dibutylphthalate (DBP) 1000 mg/kg/day
} LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 123
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Page 5
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERTMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: FD Long-Evans,MK Long-Evans
SEX: MALE
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS
GROUP: 1 5
(4 D] (3] 3
NUMBER OF ANIMALS: 1 1
# #
THYROID # EX 0 1 0
TESTES # EX 1 1 1
TUBULAR DEGENERATION i 0 Q 1
HYPOSPERMATOGENESES 0 0 1
EPIDIDYMIDES # EX 1 1 1
HYPOSPERMIA 0 0 1
(1) - Corn 0il 2.5 ml/kg/day (3) - Dibutylphthalate (DBP) 1000 mg/kg/day
¢2) - Ketoconazole 100 mg/kg/day
LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 124 ] N
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Page 1

. PATHOLOGY ASSOCIATES INTERNATIONAL 7

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION i
IN JUVENILE MALE RATS

TEHERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

....................................................................................................................... =
TABULATED ANIMAL DATA
STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley GROUP: 1: Corn Oil 2.5 ml/kg/day
SEX: MALE
ANIMAL 1D: R15230 R15231 R‘lSﬂZ R15233 R15234 R15235 3
THYRCID N N - N N N
ULTIMOBRANCHIAL CYST(S) - - 2L - -
TESTES N N N N N N
EPIDIDYMIDES N N N N N N ,ﬂ_}

~———

el

N 7 Ty
I - -5

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000
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i Page 2
' PATHOLOGY ASSOCIATES INTERNATIONAL
! ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
’ IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

BN
f TABULATED ANIMAL DATA
STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dauley GROUP: 2: Flutamide 50 mg/kg/day
) SEX: MALE
i ANIMAL ID: R15242 R15243 R15244 R15245 R15246 R15247
_ THYROID - - ¥ X . N
i ULTIMOBRANCHIAL CYST(S) . 2 - - - 1 -
- CAPSULE- GRANULATION TISSUE 2L - - - - -
] COLLOID DEPLETION - 1 - - - -
TESTES - - - - - -
" TUBULAR DEGENERATION 3L - - - - -
N INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA 21 21 21 21 21 21
-t TUBULES- DILATATION - 21 21 2L - 21
. EPIDIDYMIDES - - - - - -
l GRANULOMA(CS) @ - - - - -
! ATROPHY - 21 21 31 21 21
Non-Protocol Tissues: -
SEMINAL VESICLE * * * * * -
Non-Protocol Tissues:
VENTRAL PROSTATE * * * * * *
J
g
|
i
j
i
e e vtvevmma—amsnca—m——acesmseaaesssseesceecccsssmenemmemmcms
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 ' 06-APR-2000
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Page 3 .
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATICON STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley GROUP: 3: Methyl testosterone 80 mg/kg/day
SEX: MALE
ANIMAL 1D: R15254 R15255 R15256 R15257 R15258 R15259
THYROID N N - N - N
ULTIMOBRANCRIAL CYST(S} - - 21 .- - -
COLLOID DEPLETION - - - - 11 -
TESTES - - - - - -
HYPOSPERMATOGENES1S 41 41 3 31 31 41
s
INTERSTITIAL CELLS- ATROPHY [ 41 4 41 41 41 ?
EPIDIDYMIDES - - - - - - Ly
HYPOSPERMIA 41 41 31 31 3 31 Vv
DEGENERATIVE GERM CELLS 21 21 21 31 31 - :,.'.Q
' H
Non-Protocol Tissues: ‘é
CECUM - - - - - * .
Non-Protocol Tissues: N
STOMACH - - - - - * )

Non-Protocol Tissues:
INTESTINES - - - - - *

i
See Reports Code Table for Symbol Definitions
Y
LABCAT HP4.33 o 06-APR-2000 : i
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Page 4
) PATHOLOGY ASSOCIATES INTERNATIONAL
i ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

| TABULATED ANIMAL DATA
e eesesessmmsesseseeeanamam—mmeme—ee—eca———————————————— o= a - ——.———— s mee.——aeaa.—ea————————omomn
STUDY 1D : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day
) SEX: MALE
L hieeeucesccsacsssccsmccmeetameessceacrmreseassseceeeeemmma-mmemecseseseeaAmmmemseeasse-—cmcree-emesmecescascemmmmenea—-
]
\ ANIMAL ID: R15266 R15267 R15268 R15269 R15270 R15271
THYROID - - - - - -
B FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA 3t 41 31 31 31 31
s COLLOID DEPLETION 31 31 31 31 31 3t
}
TESTES - - - - - -
HYPQSPERMATOGENESIS - 31 - - 31 -
7 INTERSTITIAL ‘CELLS-' ATROPHY 21 31 1 31 31 21
“l
v EPIDIDYMIDES N - N - - N
HYPOSPERMIA - 21 - - 31
DEGENERATIVE GERM CELLS - 31 - 21 31 -

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

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

Non-Protocol Tissues:
PITUITARY - - - - - -

Non-Protocol Tissues:
LEVATOR ANI/BULBOCAVERNO - * - - - -

See Reports Code Table for Symbol Definitions

o LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 129 ) .
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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: 1143-102

A

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley GROUP: 5: Ketoconazole 100 mg/kg/day
SEX: MALE
ANIMAL ID: R15278 R15279 R15280 R15281 R15282 R15283

THYROID N N - N N -
ULTIMOBRANCHIAL CYST(S) - - L - - 1t

TESTES N N N N N N

EPIDIDYMIDES N N N N N N

Non-Protocol Tissues:

ADRENALS * - * - * *

Non-Proteocol Tissues:

SEMINAL VESICLE * - - - - -

Non-Protocol Tissues:

VENTRAL PROSTATE * - - - - -
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 130 ‘ -
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Page 6
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Sprague-Dawley GROUP: 6: Pimozide 30 mg/kg/day
SEX: MALE
ANIMAL ID: R15290 R15291 R15292 R15293 R15294 R15295
THYROID N - N - 1} N
ULTIMOBRANCHIAL CYST(S) - - - 1 - -
CAPSULE- ACUTE INFLAMMATION - 3L - - - -
TESTES N N - N - N
INTERSTITIAL CELLS- ATRCPHY - - 2t - - -
TUBULES- DILATATION - - - - 1 -
EPIDIDYMIDES N N N N N N

Hon-Protocol Tissues:
KIDNEYS - - - - -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 131 ] N
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Page 7
PATHOLOGY ASSOCIATES INTERNATIONAL ’
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION z
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY NUMBER: 1143102
GROUP: 7: Dibutylphthalate (DBP) 1000 mg/kg/day

STUDY ID : 1143-102
FATE: TK Sprague-Dawley

SEX: MALE .
ANIMAL 1D: R15302 R15303 R15304 R15305 R15306 R15307 ;E
THYRCID N - - - N -

ULTIMOBRANCHIAL CYST(S) - 2L 1 2L - 1 @
TESTES - N ] - - N 3
TUBULAR DEGENERATION - - - 21 41 - -

TUBULES- DILATATION 1 - - - - -

EPIDIDYMIDES - N N - - - ?
HYPOSPERMIA - - - 31 41 - C)
DEGENERATIVE GERM CELLS 1 - B 21 - 1 K

N

"

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000 f'j
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Page 8
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Long-Evans GROUP: 1: Corn Oil 2.5 ml/kg/day
SEX: MALE
ANIMAL [D: R15236 R15237 R15238 R15240 R15241
THYROID u N - N u
ULTIMOBRANCHIAL CYST(S) - - 2L - -
TESTES N N N N N
EPIDIDYMIDES N N - N N
SUBACUTE INFLAMMATION - .- (1L - -

See Reports Code Table for Symbol Definitions

LABCAT #P4.33 06-APR-2000

Environmental Protection Agency 133 ) -
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PATHOLOGY ASSOCIATES INTERNATIONAL R
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION (
IN JUVENILE MALE RATS 3
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

TABULATED ANIMAL DATA ‘73

STUDY ID : 1143-102 STUDY NUMBER: 1143102

FATE: TK Long-Evans GROUP: 2: Flutamide 50 mg/kg/day

SEX: MALE p

ANIMAL ID: R15248 R15249 R15250 R15251 R15252 R15253 3

THYROID - N - - N N

ULTIMOBRANCHIAL CYST(S) - - - i - -
CAPSULE- GRANULATION TISSUE - - - 3L - -
INFILTRATING LYMPHOCYTES . (L - - - - -

COLLOID DEPLETION - - 21 - - -

TESTES - - - . - . ,.}
INTERSTITIAL CELLS- HYPERTROPHY/HYPERPLASIA 21 21 31 21 21 31 ,:
TUBULES- DILATATION 21 21 21 31 3L - ;

EPIDIDYMIDES - - - - - -

GRANULOMA(S) - - - - - (<IN A
ATROPHY 31 31 21 31 31 21 l
Non-Protocol Tissues: -

ADRENALS - * - - - - )
Non-Protocol Tissues: g

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

VENTRAL PROSTATE - - - - - * ]
Non-Protocol Tissues: h j

KIDNEYS - * - - - -

.‘ E’

Mstan +

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000

w8
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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: 1143-102

STUDY 1D : 1143-102 STUDY NUMBER: 1143102
FATE: TK Long-Evans GROUP: 3: Methyl testosterone 80 mg/kg/day
SEX: MALE
ANIMAL ID: R15260 R15261 R15262 R15263 R15264 R15265
THYROID N N N N N N
TESTES : - - - - - -
HYPOSPERMATOGENESIS 41 41 41 41 41 41
INTERSTITIAL CELLS- ATROPHY T4l 41 41 41 41 41
EPIDIDYMIDES - - - - - -
HYPOSPERMIA 31 3t 31 31 31 31
DEGENERATIVE GERM CELLS 2l 2l 21 21 2! 21
Non-Protocol Tissues:
SEMINAL VESICLE - - A - - -

See Reports Code Tabie for Symbol Definitions

LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 135 X -
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102
TABULATED ANIMAL DATA “J
STUDY ID : 1143-102 STUDY NUMBER: 1143102 ’
FATE: TK Long-Evans GROUP: 4: Propylthiouracil (PTU) 240 ma/kg/day
SEX: MALE LT
ANIMAL 1D: R15272 R15273 R15274 R15275 R15276 R15277 J
THYROID - - - - - -
FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA 3t 31 31 31 31 31
COLLOID DEPLETION 31 31 2t 31 31 a1 ;
TESTES - - - - - - )
INTERSTITIAL CELLS- ATROPHY 21 21 2t 21 21 11 -
EPIDIDYMIDES N - - N - N R g
HYPOSPERMIA - 31 31 - 21 - N
DEGENERATIVE GERM CELLS - 21 21 - 21 - .
Non-Protocol Tissues:
SEMINAL VESICLE * - - - * >
Non-Protocol Tissues: -
VENTRAL PROSTATE * - - - * *
i
,\
b
3
)
N
P
|
See Reports Code Table for Symbel Definitions
oy
LABCAT HP4.33 06-APR-2000 . j
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] DATHOLOGY ASSOCIATES INTERNATIONAL
! ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
| IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

B! TABULATED ANIMAL DATA
STUDY ID : 1143-102 STUDY NUMBER: 11463102
FATE: TK Long-Evans GROUP: 5: Ketoconazole 100 mg/kg/day
N SEX: MALE
L e oSS SoES oo onnn oo oSS
‘\ ANIMAL ID: R152B4 R15285 R15286 R15287 R15289
THYROID N N N - N
3 FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASIA - - - 31 -
i COLLOID DEPLETION - - - 31 -
TESTES N N N N N
) EPIDIDYMIDES N N L§ N -
| LYMPHOCYTE INFILTRATION - - - - <ot
Non-Protocol Tissues:
ADRENALS - - * * *
N
Non-Protocol Tissues:
SEMINAL VESICLE - - * - -
|
3y
]
|
:\
i
See Reports Code Table for Symbol Definitions
i LABCAT HP4.33 06-APR-2000

Environmental Protection Agency } 137 ; -
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND TEYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Long-Evans GROUP: 6: Pimozide 30 mg/kg/day
SEX: MALE
ANIMAL ID: R15296 R15297 R15298 R15299 R15300 R15301
THYROID N U N N N N
TESTES N N N N N N
EPIDIDYMIDES - N - N N -
HYPOSPERMIA 31 - 21 - - 21

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 138 - ] -
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Page 14
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: TK Long-Evans : GROUP: 7: Dibutylphthalate (DBP) 1000 mg/kg/day
SEX: MALE
ANIMAL 1D: R15309 R15310 R15311 R15312 R15313
THYROID ' N ] N N -
ACUTE INFLAMMATION - - - - 2
TESTES - - - - -
TUBULAR DEGENERATION 31 41 41 31 31
HYPOSPERMATOGENESIS 3 4t 41 41 41
EPIDIDYMIDES - - - - .
HYPOSPERMIA I3 S 41 41 41
DEGENERATIVE GERM CELLS 21 - - 31 2L

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

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 139 , v -
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: FD Long-Evans,MK Long-Evans GROUP: 1: Corn Oil 2.5 ml/kg/day
SEX: MALE
ANIMAL ID: R15239
THYROID u
TESTES N
EPIDIDYMIDES N

Non-Protocol Tissues:
LARGE INTESTINE (LOWER) *

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 140 , N
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1 PATHOLOGY ASSOCIATES INTERNATIONAL
! ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY NUMBER: 1143102

STUDY 1D : 1143-102
GROUP: 5: Ketoconazole 100 mg/kg/day

FATE: ED Long-Evans,MK Long-Evans

| SEX: MALE
L s
’ CANIMAL 1D: R15288
"y THYROID N
Kl
. TESTES N
EPIDIDYMIDES . N
! Non-Protocol Tissues:
) ADRENALS -
o Non-Protccol Tissues:
] SEMINAL VESICLE *
|
|
1
]
i
!i
See Reports Code Table for Symbol Definitions
( LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 141 -
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID : 1143-102 STUDY NUMBER: 1143102
FATE: FD Long-Evans,MK Long-Evans GROUP: 7: Dibutylphthalate (DBP) 1000 mg/kg/day
SEX: MALE
ANIMAL ID: R15308
THYROID A
TESTES -
TUBULAR DEGENERATION 21
HYPOSPERMATOGENESIS 31
EPIDIDYMIDES -
HYPOSPERMIA 41

Non-Protocol Tissues:

LUNGS -
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 06-APR-2000
Environmental Protection Agency 142 ] .
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IV. Correlation of Gross and Microscopic Findings
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PATHOLOGY ASSOCIATES INTERNATIONAL ”
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION I
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY NUMBER: 1143102
GROUP: 1: Corn Oil 2.5 ml/kg/day

SEX: MALE

Animal ID: R15239 Pathologist: JMP

Animal Fate: MX Long-Evans

Reference to Necropsy Record: Related Histopathology:

LARGE INTESTINE (LOWER) - DISCOLORED, DARK BROWN, BLACK LARGE INTESTINE (LOWER) - Histopathology Not Required 2
{'ﬂ
Y
B

LABCAT HP4.33

Laid

Environmental Protection Agency 144
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL
ASaESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID: 1143-102
SEX: MALE

Animal ID: R15242
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
TESTES - UNEQUALLY SIZED, RIGHT, SMALL

TESTES - SOFT, RIGHT
SEMINAL VESICLE - SMALL, BOTH LOBES

VENTRAL PROSTATE - SMALL

Animal ID: R15243
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL

Animal ID: R15244

Animal Fate: TK Sprague-Dawley
Reference to Necropsy Record:

EPIDIDYMIDES - SMALL, BILATERAL

SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL

Animal ID:z R15245
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL

LABCAT HP4.33

STUDY NUMBER: 1143102
GROUP: 2: Flutamide 50 mg/kg/day

Pathologist: JMP
Related Histopatholegy:
TESTES - TUBULAR DEGENERATION
TESTES - TUBULAR DEGENERATION
SEMINAL VESICLE - Histopathology Not Required

VENTRAL PROSTATE - Histopathology Not Required

pathologist: JMP

Related Histopathology:
SEMINAL VESICLE - Hlstopathology Not Required

VENTRAL PROSTATE - Histopathology Not Required

Pathologist: JMP
Related Histopathology:
EPIDIDYMIDES - ATROPHY
SEMINAL VESICLE - Histopathology Not Required

VENTRAL PROSTATE - Histopathology Not Required

Pathologist: JMP

Related Histepathology:
SEMINAL VESICLE - Histopathology Not Required

VENTRAL PROSTATE - Histopathology Not Required

06-APR-2000

Environmental Protection Agency 145
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 2: Flutamide 50 mg/ks/day
Animal ID: R15246 . Pathologist: JMP

Animal Fate: TX Sprague-Dawley

Reference to Mecropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
Animal 1D: R15247 Pathologist: JMP

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
EPIDIDYMIDES - SMALL, BILATERAL EPIDIDYMIDES - ATROPHY
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
Animal ID: R15249 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
KIDNEYS - LEFT, DILATED PINPOINT PELVIS KIDNEYS - Histopathology Not Required
ADRENALS - LEFT, DARK AREA, ONE, BLACK ADRENALS - Ristopathology Not Required
Animal ID: R15251 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL SEMINAL VESICLE - Histopathology Mot Reguired
Animal ID: R15252 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
EPIDIDYMIDES - SMALL EPIDIDYMIDES - ATROPHY
LABCAT HP4.33 06-APR-2000
Environmental Protection Agency 146 , -
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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: 1143-102

STUDY 1D: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 2: Flutamide 50 mg/kg/day

Animal ID: R15253 Pathologist: JMP
Animal Fate: TK Long-Evans

Reference to Mecropsy Record: Related Histopathology:
' SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
!
J
]
|
)
)
oy
|
| LABCAT HP4.33 06-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: 1143-102
CORRELATION OF GROSS & MICRO

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 3: Methyl testosterone 80 mg/kg/day
Animal ID: R15255 Pathologi#t: JMP
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal ID: R15256 Pathologist: JMP
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal ID: R15257 Pathologist: JMP
Animal Fate: TK Sprague-Dawley -

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal 1D: R15259 Pathologist: JMP
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL, MODERATE TESTES - HYPOSPERMATOGEMESIS; INTERSTITIAL CELLS- ATROPHY
CECUM - LUMEN, GAS, MODERATE AMOUNT CECUM - Histopathology Not Required
STOMACH - LUMEN, GAS, MODERATE AMOUNT STOMACH - Histopathology Not Required
INTESTINES - LUMEN, GAS, MODERATE AMOUNT INTESTINES - Histopathology Not Required
Animal 1D: R15260 Pathologist: JMP
Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 148 , -
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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: 1143-102

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GRQUP: 3: Methyl testosterone 80 mg/kg/day
Animal ID: R15261 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES ~ HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal ID: R15262 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
SEMINAL VESICLE - ENLARGED, BILATERAL, MODERATELY SEMINAL VESICLE - Histopathology Not Required
Animal ID: R15263 Pathologist: JMP
Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL, SEVERE TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal ID; R15264 ' Pathologist: JMP
Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
Animal ID: R15265 pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - HYPOSPERMATOGENESIS; INTERSTITIAL CELLS- ATROPHY
LABCAT HP4.33 06-APR-2000

Environmental Protection Agency 149 -
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID: 1143-102
SEX: MALE

Animal ID: R15266
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, MODERATE

Animal ID: R15267
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

LEVATOR ANI/BULBOCAVERNO - SMALL
VENTRAL PROSTATE - SMALL

THYROID - ENLARGED, BILATERAL, SEVERE

Animal ID: R15268
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, SEVERE

Animal ID: R15269
Animal Fate: TXK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

PITUITARY - SMALL

THYROID - ENLARGED, BILATERAL, SEVERE

LABCAT HP4.33

STUDY NUMBER: 1143102
GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day

Pathologist: JMP

Related Histopathology:

THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA

Pathologist: JWP

Related Histopathology:

SEMINAL VESICLE - Histopathology Not Required
LEVATOR ANI/BULBOCAVERNO - Histopathology Not Required
VENTRAL PROSTATE - Histopathology Not Required

THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA

Pathologist: JMP

Related Histopathology:

THYROID - FOLLICULAR CELLS- HYPERTROPHY/HYPERPLASXA

pathologist: JKP
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required
PITUITARY - Histopathology Not Required

THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA

06-APR-2000

Environmental Protection Agency 150
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Page 8
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

CORRELATION OF GROSS & MICRO

STUDY 1b: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day
Animal 1D: R15270 Pathologist: JMP

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Recerd: Related Histopathology:
SEMINAL VESICLE - SMALL, BILATERAL . SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SHMALL VENTRAL PROSTATE - Histopathology Not Required
THYROID - ENLARGED, SEVERE THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
Animal ID: R15271 Pathologist: JMP

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGED, BILATERAL, SEVERE THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
Animal ID: R15272 Pathologist: JMP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
SEMINAL VESICLE - SMALL SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - SMALL VENTRAL PROSTATE - Histopathology Not Required
THYRGID - ENLARGED, SEVERE THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA

Animal ID: R15273 Pathologist: JMP
Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGED, SEVERE THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
LABCAT HP4.33 06-APR~2000

Environmental Protection Agency 151 - .
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PATHOLOGY ASSOCIATES INTERNATIONAL -y
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

CORRELATION OF GROSS & MICRO

STUDY ID: 1143-102
SEX: MALE

Animal ID: R15274
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - ENLARGED, SEVERE

SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL

Page 9

STUDY NUMBER: 1143102 W
GROUP: &: Propylthiouracil (PTU) 240 mg/kg/day

Animal ID: R15275
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - EMLARGED, SEVERE

Animal ID: R15276
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL BROSTATE - SMALL

THYROID - ENLARGED, BILATERAL, SEVERE

Animal ID: R15277
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
SEMIMAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL

THYROID - ENLARGED, BILATERAL, SEVERE

LABCAT HP4.33

Pathologist: JMP
Related Histopathology:
THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
o
SEMINAL VESICLE - Histopathology not required
.4
VENTRAL PROSTATE - Histopathology not required
Pathologist: JMP
Related Histopathology: ‘
THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
Pathologist: JMP
ol
Related Histopathology: )
SEMINAL VESICLE - Histopathology Not Requi red ke
VENTRAL PROSTATE - Histopathology Not Required i
THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASIA
7
pathologist: JMP
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required oo
VENTRAL PROSTATE - Histopathology Not Required R
THYROID - FOLLICULAR CELLS-HYPERTROPHY/HYPERPLASXA x

Environmental Protection Agency 152
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PATHOLOGY ASSOCIATES INTERNATIONAL
i ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
{ IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

) CORRELATION OF GROSS & MICRO

STUDY ID: 1143-102
SEX: MALE

Animal ID: R15278
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

VENTRAL PROSTATE - SMALL
ADRENALS - ENLARGED, BILATERAL, 4X4X3MM

ADRENALS - PALE, BILATERAL, GREY

- Animal ID: R15280
} Animal Fate: TK Sprague-Dauley

Reference to Necropsy Record:
ADRENALS - ENLARGED, BILATERAL, 4X4X4MM

. ADRENALS ~ PALE, BILATERAL, GREY

Animal ID: R15282
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
ADRENALS - ENLARGED, MODERATE

Animal ID: R15283
' Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:

ADRENALS - ENLARGED, BILATERAL, MODERATELY

LABCAT HP4.33

STUDY NUMBER: 1143102
GROUP: 5: Ketoconazale 100 mg/kg/day

Pathologist: JMP
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required
VENTRAL PROSTATE - Histopathology Not Required
ADRENALS - Histopathology Not Required

ADRENALS - Histopathology Not Required

Pathologist:z JMP

Related Histopathology: _
ADRENALS - Histopathology Not Required

ADRENALS - Histopathology Not Required

Pathologist: JMP

Related Histopathology:
ADRENALS - Histopathology Not Required

Pathologist: JMP

Related Histopathology:
ADRENALS - Histopathology Not Required

06-APR-200C
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

3

STUDY 1D: 1143-102
SEX: MALE

Animal ID: R15286
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILA.TERAL

ADRENALS - ENLARGED, BILATERAL, 3X3X3MM

ADRENALS - PALE, GREY

Animal ID: R15287
Animal Fate: TK Long-Evans

Reference to Mecropsy Record:
ADRENALS - ENLARGED, BILATERAL, 6XSX4MM

ADRENALS - PALE, BILATERAL, GREY

Animal ID: R15288
Animal Fate: MK Long-Evans

Reference to Necropsy Record:
SEMINAL VESICLE - SMALL, BILATERAL

ADRENALS - ENLARGED, BILATERAL, SXSXSMM

Animal ID: R15289
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
ADRENALS - ENLARGED, BILATERAL, 4X4X3MM

LABCAT HP4.33

STUDY NUMBER: 1143102
GROUP: 5: Ketoconazole 100 mg/kg/day

Pathologist: JMP
Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required
ADRENALS - Histopathology Not Required

ADRENALS - Histopathology Not Required

Pathologist: JMP

Related Histopathology:
ADRENALS - Histopathology Not Required

ADRENALS - Histopathology Not Required

Pathologist: JMP

Related Histopathology:
SEMINAL VESICLE - Histopathology Not Required

ADRENALS - Histopatholagy Not Required

pathologist: JMP

Related Histopathology:
ADRENALS - Histopathology Not Required

06-APR-2000
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Page 12
’ PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 6: Pimozide 30 ma/kg/day
'ii Animal 1D: R15291 Pathologist: JHP

B Animat Fate: TK Sprague-Dawley

. Reference to Necropsy Record: Related Histopathology:
] THYROID - GELATINOUS THYROID - CAPSULE- ACUTE INFLAMMATION
'F
Animal ID: R15295 ) Pathologist: JMP

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
KIDNEYS - DILATED, RIGHT PELVIS, MODERATELY KIDNEYS - Histopathology Not Required
L e emeeseesescesaeseememoeeeacmcestesesmeeeemmmeeeeeseeeeseesesassosooeesessesssesemossessososoo-ooos
LABCAT HP4.33 06-APR-2000
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Page 13
PATHOLOGY ASSOCIATES INTERNATIONAL Y
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

CORRELATION OF GROSS & MICRO )
STUDY ID: 1143-102 STUDY NUMBER: 1143102 o
SEX: MALE GROUP: 7: Dibutyiphthalate (DBP) 1000 mg/kg/day
Animal 1Dz R15306 Pathologist: JHP 1
Animal Fate: TK Sprague-Dawley !
P
Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - TUBULAR DEGENERATION
Animal 1D: R15308 Pathologist: JMP
Animal Fate: FD Long-Evans Es
Reference to Necropsy Record: Related Histopathology:
LUNGS - RIGHT, DISCOLORED, RED, PINK LUNGS - Histopathology Not Required o
................................................................................................ 1
Animal ID: R15309 Pathologist: JMP 3
Animal Fate: TK Long-Evans ~
Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL, BILATERAL TESTES - TUBULAR DEGENERATION
SEMINAL VESICLE - SMALL, BILATERAL SEMINAL VESICLE - Histopathology Not Required
Animal ID: R15310 Pathalogist: JMP
Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL TESTES - TUBULAR DEGENERATION
Animal ID: R15311 ) Pathologist: JMP 2
Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
TESTES - SMALL TESTES - TUBULAR DEGENERATION
LABCAT HP4.33 : 06-APR-2000 =
[
Environmental Protection Agency 156 . .
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Page 14

PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYRCID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

CORRELATION OF GROSS & MICRO

STUDY ID: 1143-102
SEX: MALE

Animal ID: R15312
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
TESTES - SMALL

EPIDIDYMIDES - SMALL

SEMINAL VESICLE - SMALL

STUDY NUMBER: 1143102
GROUP: 7: Dibutylphthalate (DBP) 1000 mg/kg/day

Pathologist: JMP

Related Histopathology:
TESTES - TUBULAR DEGENERATION

EPIDIDYMIDES - HYPOSPERMIA

SEMINAL VESICLE - Histopathology Not Required

Animal ID: R15313
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
TESTES - SMALL, BILATERAL

SEMINAL VESICLE - SMALL, BILATERAL

Pathologist: JMP

Related Histopathalogy:
TESTES - TUBULAR DEGENERATION

SEMINAL VESICLE - Histopathology Not Required

LABCAT HP4.33

05-APR-2000

Environmental Protection Agency
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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: 1143-102

COMMENT REPORT

STUDY NUMBER: 1143102
GROUP: 1: Corn 0il 2.5 ml/kg/day

STUDY ID: 1143-102
SEX: MALE

Ho Comments for anmy animal in this group

LABCAT KP4.33 07-APR-2000

Environmental Protection Agency 159
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
- IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 2: Flutamide 50 mg/kg/day
Animal ID: R15244 Pathologist: JMP

Animal Fate: TK Sprague-Dauley

TISSUE COMMENTS:
THYROID - DAMAGE TO WALL OF ESOPHAGUS NOTED

Animal 1D: R15245 Pathologists JMP 3
Animal Fate: TK Sprague-Dawley ‘
E]

TISSUE COMMENTS: :
THYROID - ACUTE INFLAMMATION NOTED IN WALL OF ESOPHAGUS AND CONNECTIVE TISSUE SURROUNDING THE THYROID

Animal ID: R15251 pathologist: JMP .
Animal Fate: TK Long-Evans 1

TISSUE COMMENTS: . ‘
THYROID - AN ABSCESS WITH A WALL COMPOSED OF GRARULATION TISSUE IS NOTED BETWEEN THE ESOPHAGUS AND ONE LOBE OF THE THYROID GLANC

Animal 1D: R15253 ' pathologist: JWP
. Animal Fate: TK Long-Evans ‘

TISSUE COMMENTS: !
THYROID - ONE LOBE OF THYROID GLAND AVAILABLE FOR EVALUATION ’

e

LABCAT HP4.33 07-APR-2000

e
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) Page 3
! PATHOLOGY ASSOCIATES INTERNATIONAL
i ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
: IN JUVENILE MALE RATS
TEERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

& COMMENT REPORT
gy gy gy e e R e e L L e L TR P L L SRl L Ll ittt Sttt S
i -
’ STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 3: Methyl testosterone 80 mg/kg/day
Animal ID: R15255 Pathologist: JMP

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
T THYROID - SUBACUTE INFLAMMATION AND EARLY GRANULATION TISSUE ADJACENT TO THYROID

LABCAT HP4.33 07-APR-2000

Environmental Protection Agency 161
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Page 4 :
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION :

IN JUVENILE MALE RATS /
THERIMMUNE RESEZARCH CORPORATION STUDY NUMBER: 1143-102

COMMENT REPORT
STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 4: Propylthiouracil (PTU) 240 mg/kg/day

No Comments for any animal in this group

3

, .
¢
[

LABZAT HP4.33 07-APR-2000

w

-
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Page 5
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYRCID FUNCTION
IN JUVENILE MALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

COMMENT REPORT

STUDY ID: 1143-102 © STUDY NUMBER: 1143102
GROUP: 5: Ketoconazole 100 mg/kg/day

Animal [D: R15279 Pathologist: JHP
Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID - MODERATE INFLAMMATION IN CONNECTIVE TISSUE SURROUNDING ESOPHAGUS NOTED

Animal ID: R15282 ' Pathologist: JMP
Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID - INFLAMMATION NOTED IN CONNECTIVE TISSUE ADJACENT TO ESCPHAGUS

Animal ID: R15284 Pathologist: JWP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - SCANT SECTION OF THYROID GLAND AVAILABLE FOR EVALUATION

.

Animal ID: R15285 Pathologist: JMP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - ONE LOBE OF THYROID GLAND AVAILABLE FOR EVALUATION

Animal 1D: R15288 - Pathologist: JMP
Animal Fate: MK Long-Evans

TISSUE COMMENTS:
THYROID ~ INFLAMMATION AND  GRANULATION TISSUE NOTED ADJACENT TO ESOPHAGUS

LABCAT HP4.33 07-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL 7y

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION ’

IN JUVENILE MALE RATS s

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-102

COMMENT REPORT

STUDY 1D: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 6: Pimozide 30 mg/kg/day
Animal ID: R152%91 ’ Pathologist: JWP 7
Animal Fate: TK Sprague-Dawley :
TISSUE COMMENTS:
THYROID ~ MODERATE ACUTE INFLAMMATION NOTED ADJACENT TO ESOPHAGUS AND INVOLVING THE CAPSULE OF ONE LOBE OF THE THYRCID GLAND _»:ml
Animal ID: R15292 Pathologist: JMP

Animal Fate: TK Sprague-Dawley !

TISSUE COMMENTS:
THYROID - ONE LOBE OF THYROID GLAND AVAILABLE FOR EVALUATION

Animal ID: R15295 Pathologist: JMP
Animal Fate: TK Sprague-Dauwley \i
H

TISSUE COMMENTS: . -
THYROID - ONE LOBE OF THYROID GLAND AVAILABLE FOR EVALUATION .

jemmmmmemeonenannns - ememmnmmmeaen o4
Animal ID: R15297 Pathologist: JMP
Animal Fate: TK Leng-Evans . o
Animal Comments:
INFLAMMATION NOTED IN WALL OF ESOPHAGUS AND SURROUNDING CONNECTIVE TISSUE s

Animal ID: R15298 Pathologist: JMP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - SCANT SECTION OF ONE LOBE OF THYRGID GLAND AVAILABLE FOR EVALUATION

]

LABCAT HP4.33 07-APR-2000
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Bage 7
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION
IN JUVENILE MALE RATS

STUDY ID: 1143-102 STUDY NUMBER: 1143102
SEX: MALE GROUP: 7: Dibutyiphthalate (DBP) 1000 mg/kg/day

Animal ID: R15303
Animal Fate: TK Sprague-Dawley

Pathologist: JMP

TISSUE COMMENTS: .
THYROID - MILD ACUTE [NFLAMMATION NOTED IN PERIESOPHAGEAL CONNECTIVE TISSUE

Animal ID: R15313 Pathologist: JMP
Animal Fete: TK Long-Evans

TISSUE COMMENTS:
THYROID - LARGE ABSCESS NOTED ADJACENT TO ESOPHAGUS AND AFFECTED LOBE OF THYROID

LABCAT HP4.33 (END OF REPORT) 07-APR-2000

Environmental Protection Agency
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Pathology Associates International ===
A Company of Science Applications Intermational Corporation AnEmciayee-OnreaComaary
Pathology Report

Assessment of Pubertal Development and Thyroid Function
in Juvenile Male Rats

TherImmune Research Corporation Study Number: 1143-102

QUALITY ASSURANCE STATEMENT

This histopathology project has been inspected and andited 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
* 03/03/00 Tissue Trimming 03/03/00
04/05,06/00 Individual Animal Data 04/06/00
04/05,06/00 Draft Pathology Report 04/06/00
06/15/00 Final Pathology Report 06/15/00

> 2R M o oo

Karen E. Butler Date
Quality Assurance Officer

15 Worman’s Mill Court, Suite | » Frederick, Maryland 21701 « (301) 663-1644 * (301) 663-8994 FAX

Environmental Protection Agency 167 , N
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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)

R—

GROUP: 1 - 2.5 ML/KG/DAY CORN OIL

et

R15230 5.58 2.76

R15231 4.36 2.58

R15232 5.26 1.51

R15233 4.96 3.42 £x
R15234 5.28 3.28

R15235 3.36 2.74 <

GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE -

R15242 2.50 1.21

R15243 4.87 1.17
R15244 4.28 1.74
R15245 1.43 2.77
R15246 3.39 3.72
R15247 4.95 1.82

GROUP: 3 - 80 MG/KG/Dimethyl TESTOSTERONE

R15254 5.28 2.30

R15255 . 4.00 1.03

R15256 3.22 3.22
R15257 4.03 3.49 . o
R15258 3.93 1.25 ?
R15259 1.29 1.56 |

GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL .

R15266 0.07 28.75 _ }
R15267 0.00 23.67 )
R15268 0.00 34.00

R15269 0.00 26.31 .

R15270 0.00 23.67 ' ’ }
R15271 » 0.00 23.40 : o

‘GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

R15278 6.07 6.27 o
R15279 5.33 2.46 .
R15280 4.13 1.50 o
R15281 5.21 1.47

R15282 4.43 : 2.18 s
R15283 3.15 3.13 :g

GROUP: 6 - 30 MG/KG/DAY PIMOZIDE

R15290 5.54 1.64 7

R15291 3.28 0.45 _ ;

R15292 3.55 1.85

R15293 3.48 1.70

R15294 6.25 3.59 )

R15295 4.00 , 2.51 i 3@
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE =

R15302 3.60 1.15 N

R15303 5.27 3.61 J

R15304 1.82 2.69 .

R15305 2.71 1.69

R15306 3.65 2.24

R15307 2.97 2.86

e o
L — ’

Appendix Continued
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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
R15236 7.63 2.87
R15237 7.44 1.38
R15238 6.46 2.41
R15240 6.46 2.43
R15241 5.25 2.03
GROUP: 2 - 50 MG/KG/DAY FLUTAMIDE
R15248 8.32 9.90
R15249 5.78 2.21
R15250 8.27 1.89
R15251 0.40 0.83
R15252 6.54 2.06
R15253 4.20 1.88
GROUP: 3 - 80 MG/KG/DAY METHYL TESTOSTERONE
R15260 6.04 1.39
R15261 5.27 1.09
R15262 4.28 2.20
R15263 6.77 2.14
R15264 6.66 2.49
R15265 4.81 1.44
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL
R15272 0.02 26.03
R15273 0.10 39.06
R15274 0.00 22.86
R15275 4.06 7.66
R15276 2.96 14.70
R15277 0.00 29.62
,GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE
R15284 7.73 2.83
R15285 7.52 5.12
R15286 5.69 2.44
R15287 4.92 2.49
R15289 4.92 1.95
GROUP;‘6 = 30 MG/RKG/DAY PIMOZIDE
R15296 6.32 1.98
R152897 2.79 1.77
R15298 6.18 1.54
R15299 5.67 1.98
R15300 5.51 1.52
R15301 4.65 1.07
GROUP: 7 - 1000 MG/KG/DAY DIBUTYLPHTHALATE
R15309 3.91 1.75
R15310 0.69 1.87
R15311 4.17 3.06
R15312 5.61 2.55
R15313 1.28 1.23

Environmental Protection Agency 169
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APPENDIX 9
INDIVIDUAL DAY OF DEATH
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE MALE RATS (SPRAGUE DAWLEY)

ANIMAL ID DAY OF DEATH

GROUP: 1 - 2.5 ML/KG/DAY CORN OTL

R15230 53

R15231 53
R15232 53
R15233 54
R15234 54
R15235 _ 54

GROUP: 2 -~ 50 MG/KG/DAY FLUTAMIDE

R15242 53
R15243 53
R15244 53
R15245 54
R15246 54
R15247 54
GROUP: 3 - 80 MG/KG/DAY METHYI, TESTOSTERONE
R15254 53
R15255 53
R15256 53
R15257 54
R15258 54
R15259 - 54
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL
R15266 53
R15267 53
R15268 53
R15269 54
R15270 54
R15271 - 54
GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE
R15278 53
R15279 ) 53
R15280 . 53
R15281 54
R15282 54
R15283 54

GROUP: 6 - 30 MG/KG/DAY PIMOZIDE

R15290 53
R15291 : 53
R15292 S3
R15293 54
R15294 54
R15295 54

GROUP: 7 - 1000 MG/KRG/DAY DIBUTYLPHTHALATE

R15302 53
R15303 53
R15304 53
R15305 54
R15306 54
R15307 54

Appendix Continued
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N 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 ML/KG/DAY CORN OIL
;
R15236 53
R15237 53
- R15238 53
R15239 50
‘ R15240 54
R15241 54
; GROUP: 2 - 50 MG/XG/DAY FLUTAMIDE
: R15248 . 53
R15249 53
R15250 53
R15251 54
R15252 54
R15253 54
) GROUP: 3 - 80 MG/KG/DAY METHYIL TESTOSTERONE
‘ R15260 53
R15261 : 53
R15262 53
R15263 54
i R15264 54
o R15265 . 54
GROQUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL ’
R15272 53
R15273 53
R15274 53
R15275 54
‘ R15276 54
| R15277 . 54
GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE
! R15284 53
| R15285 53
R15286 53
R15287 " 54
2 R15288 50
i R15289 54
GROUP: 6 - 30 MG/KG(DAY PIMOZIDE
i R15296 53
{ R15297 53
i R15298 53
R15299 54
. R15300 54
i R15301 54
- GROUP: 7 -~ 1000 MG/RG/DAY DIBUTYLPHTHALATE
1 R15308 49
; R15309 53
. R15310 53
R15311 . 54
‘ R15312 54
’ R15313 54

N
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APPENDIX 10 !

STATISTICAL ANALYSES {

Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats LY
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Exgesizent R1143-102 - Sgrague Pawley Juvenile Male Rats
B¢y ané Orza=n Weights
Tazls 1
Tes: of Hemocemelty ¢f variamce Cver ALl Grouss
Erown~rersyta Versicn of Levane's Tast

] Depencent Probr
temm 0.5237

liver 0.4932

kidney 0.7577

) testes G.1820
i : epid 0.8033
s seminal 0.5298
levwt 0.0638

prost 0.4480

prap 0.0736

- adren 0.3418
! pit 0.0531
! ’ td 0.2332
tsh 0.4419

1 Experiment R1143-102 - Sprague Dawley Juvenile Male Rats
} Body and Organ Weights

Table 2 :
Analysis of Covariance: Test for PND22 x Dose Interaction

N Dependent ProbF
I term 0.8482
i AW liver 0.5224
v kidney 0.7700 ~

testes 0.3407

1 epid 0.6517
| ’ . seminal 0.6190
' levwt 0.8301
prost 0.5849

prep 0.3211

adren 0.6501

Y pit 0.7021
| td 0.1772
) : * tsh . 0.8790

Experiment R1143-102 - Sprague Dawley Juvenile Male Rats
Body and Organ Weights
Table 2 Lo
Results of MANCOVA for All Endpoints

Hypothesis ProbF

Control_vs_Dose2 <.0001 R
Control_vs_Dose3l <.0001
Control_vs_Dosed <.0001
Control_vs_DoseS 0.0427
Control_vs_Doseb <.0001
Control_vs_Dose? 0.0881
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Exgerimert R1143-102 - Sprague Tawley Juvenils Male Rass T
tio factz )
Tabla 4 ]
Ratigsg: Test ¢ Eomogerneiry ol Variance Cver 21l Gzoups
Razios: Browm-Torsveih Versicn of Levene's Test

Cezexndernt Prchf R - z
liver 0.9163 ]
kidrey 0.3383
testes 0.1838
epid 0.2537 "\)
saminal 0.0690 -
levwt 0.0699 ‘;
prost 0.2537 -
adren 0.3790 R
pitc 0.1062 -
Experiment R1143-102 - Sprague Dawley Juvenile Male Rats o
' Ratic Data e
Table 5 ’
Analysis of Covariance: Test for Weaning Body Weight x Dose Inter
Dependent ProbF B
liver 0.4021 E
kidney 0.6428
testes 0.2613
epid 0.0872 : : 3
seminal 0.8744 (
= levwt 0.9960 }
> prost 0.3734
adren 0.6461 -
pit 0.7118 3
. 7
Experiment R1143-102 - Sprague Dawley Juvenile Male Rats !
Ratio Data A
Table €
Ratios: Results of MANCOVA
)
Hypothesis ProbF 4
. control_vs_Dose2 0.0034 - ;

Control_vs_Dose3 <.0001
Control_vs_Dosed «<,.0001
. Contxrbl_vs_Dose5 0.0751
‘Control_vs_Doseb 0.2381
Control_vs_Dose7? 0.1072

S

Y
{
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TherImmune No.

1143-102

Fageriment R1143

.»
TaZle 1

102 - Leng Evazs cuvenile Mals Rats
ané Crgan Welghts

mast ¢ Homcgereity of Variazce Cver ALl Grougs

Brown-Forsyth Versicn of Levene's Test,

Dependent

terx
livex
kidnev
testes
epid
seminal
levwt
prost
adren
pit

t4
tsh
prep

ProRf

0.6944
0.8320
0.2857
0.0922
0.6683
0.1647
0.4876
0.7299
0.9825
0.8016
0.5355
0.7451
0.1834

Experiment R1143-102 - Long Evans Juvenile Male Rats
Body and Organ Weights

Table 2 -
Analysis of Covariance: Test for PND22 x Dose Interaction
Dependent ProbF
term 0.3286
liver 0.6829
kidney 0.3900
testes 0.7210
epid 0.1540
seminal 0.2180
levwt 0.5888
prost 0.5203
adren 0.0546
pit 0.0516
t4 0.0665
tsh 0.1925
prep 0.5684

Experiment R1143-102 - Long Evans 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_DoseS 0.0436
Control_vs_Doset 0.0006
Control_vs_Dose7 <.0001
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TherImmune No. 1143-102

N Exgeriment RiI143-102 - Leng Evemsg Juvenile Mals Rats
| Ratio CTaza
{ Tatle 4
) Ractics: Tast cf Ecmegeneir nc2 Cver ALL Croups

Ratics: BErswo-Fozsyta Varsicn ol Levene's Tast

Y Ceze=gant fpaetory
‘) liver 0.5580
: kicney 0.8557

testes 0.1153

. epid 0.5325

! semizal 0.6855
! levws 0.5380
: crost 0.0679

adran 0.8072

pit 0.7428

Experiment R1143-102 - Long Evans Juvenile Male Rats
! tio Data
Table 5
Analysis of Covariance: Test for Weaning Body Weight x Dose Inter

Dependent ProbF

liver 0.9510

kidney 0.1207

testes 0.8704
N epid 0.1167

seminal 0.2276
{ s, levwt 0.9303
- N . prost 0.6781

adren 0.0302 -

pit 0.1335
1 . . Experiment R1143-102 - Long Evans Juvenile Male Rats
| ’ Ratio Data

Table &

Ratios: Results of MANCOVA
Hypothesis ProbF

Control_vs_Dose2 <.0001

Control_vs_Dosel <.0001

Control_vs_Dosed <.0001

' } " Control_vs_Dose5 0.0004 . .
’ . Control_vs_Doseé 0.8171 .
1 . Control_vs_Dose7 <.0001

[
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3 APPENDIX 11
PROTOCOL
Assessment of Pubertal Development and Thyroid Function in Juvenile Male Rats

v
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‘ ! . - Therlmmu;le No. 1143-102

Research C_orporatlon

Assessment of ;
Thyrond Functlon 'm Juvemle Male Rats

Cecilia Matos-Rosa
Quality Assurance Auditor
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TherImmune No. 1143-102

‘EPA Requisition No. AC5001 - Therlmmune Nao. 1143-102
EPA Reference No. QT-RT-88-002276 S

.

- ~ PROTOCOL
N I. Study Title
Assessment of Puberral Developmem and Thyroxd Funcuon in Juvemle Male Rats

. Purpose L s -
The purpose of this protocol is to quantify the effects of envuonmemal compounds o
pubertal developmcnt and thyroid function in the intact Juvemle male rat. The larger
goal is to use this study and its replicate (1143-100) to: 1) prov1de prehmmary
validation of the protocol for future EPA stud1es and 2) assess mtra-laboratory and

 inter-strain variation. . - iy . . L

I Study Location

15 Firstfield Road 2 %
" . Gaithersburg, Maryland 20878

Phone: 301-330-3737 - ¢
. Fax 301-330-3738 '-

|
{
/

, Sponsor andAddress o

" Environmental Protection Agency
.- Kenneth H. Elstem, Pro_)ect Oﬁicer
_ Phone: 919-541-3581 ' Fax: 919-541 1499
Julio E. Lopez, Contracm:g/Ordenng Ofﬁcer
"' Phone: 919-541-4474 ' Fax:’ 919—541-4273 :

RTP: MD-71 NHEERL ~ -
Research Tnangle Park NC 27711

A Pnnclpallnvestlgator o __v;.‘GaryW Wolfe,Ph_D DABT

B. Smdynuector e _.MerednhS Rocca, Ph.D

ST C. Pathologist © John M. Pletcher, DVM., MPH
L ST o . DACVP, D.A.C.V.P_.M

D. Quality Assurance Director ~ James Carignan, B S. '
E. Veterinarian . EdwardT. Greenstem,DVM ACLAM.
V1. Regulatory Comphahcé

i 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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TherImmune No. 1143-102 i

‘EPA Regquisition No. AC5001 ' - Therlmmune No. 1143-102

EPA Reference No. QT-RT-88-002276

VIL Quality Assurance L {
The protocol, in-life phases, and the final report will be aud.ned by Quality Assurance S
in accordance with TherImnmne Standard Operating Procedures. Data will be

examined for completeness, consistency, and proper docum:ptaﬁon. ff}
Vi Proposed Study 'ﬁmetable .
Initiation of Dosmg “ K -; Ja.mxary 15, 2000
Last Terminal Sacnﬁce *' - _ February 15, 2000 ..
' . December 31, 1999 S
. March 24,2000 * 0
- May 26, 2000 3
Corn oil :
. ] 7 Vinclozolin : Ty
Test Article 2: . Metlyl testosterone . - 5’
Test Article 3~ - Propylthlouracll (PTU)
Test Article 4: Ketoconazole -
Test Article 5: - Pimozide )
icle 62,7 D1buty1phthalate (DBP) j
N
i
L3

D. Reserve Sampls
1. A sample of each reagent as provxded by the vendor in the followmg

quantities:
100 mg each of vmclozohn methyl tesﬁosterone, propylr.hlou.racﬂ and o .
ketoconazole : LT o 3
lgwchofpxmozxdeanddlbutylphthalate A S . 3
2. 1 mlofthe initial stock solution made from the reagent (1f apphcable) \
3. lmloftheﬁrstandlastdosmgsolunonsadmmxsteredwtheammals. J

N

Therlmmune Research Corporation 2 2
)
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TherImmune No. 1143-102

. “EPA Requisition No. AC5001 - Therlmmune No. 1143-102
- EPA Reference No. QT-RT-85-002276
- Samples shall be stored according to the manufacturer’s recommendations to '

>.X_X Husbandry
A

Food

'.wat'&”"

minimize degradation. Samples shall be stored for at least six months after t.he.
final report is issued, or sent to the Sponsor on request.

Housmg
" Animals will be housed in polycarbonate boxes w1t.h Sam-Chlp Hardwood
laboratory bedding as follows:

Pregnant/lactating females: 1/cage
Juvemle males 3/cage, 1f possible

Teklad 7012 Cemﬁed Rodent Diet wﬂl be prov1ded ad lzbztum Fresh food will
be prov1ded weekly. ‘ : o
. Feed is analyzed by the manufacturer for concentranons of spemﬁed heavy
* “metals, aflatoxin, chlorinated hydrocarbons, organophowhaxes and spec1ﬁed
. nutnents Speclﬁed m1tnents anatyses are on file at TherImmune S

-Tap- water wﬂl be prov1ded ad lzbttum via zn antnmanc watenng system or
water bottles. The water is ; routinely analyzed for contaminants and spemﬁc
o mlcrobee 'I'he results of these analyses are on ﬁle at Therlmmune

- The Study Dxrector and/or Sponsor have considered possxble 1nterfermg
substances potentially present in animal feed and water, including the test ..«
material itself or possible structurally related materials as well as the items hstegi
in (B) and (C) above. None of these contaminants are reasonably expected o

: presem in ammal feed or water at levels sufﬁcmm‘. o mrerfere w1th thls smdy

Envu'omnent
The targeted temperature range is 20- 24° C w1th a relative humidity of 40-50
Temperature and humidity are monitored continuously. A l4-hour ° -
Light/10-hour dark cycle (lights on at 0500 h, off at 1900 h), will be mamtmned S
Ten or greater air changes/hour will be maintained. ) o

. Acclimation

Pregnant females will be acclimated to the facility for approxlmately 7 days
prior to expected parturition. Animals will be observed for general health and

- suitability for testing during this period. Animals that are d1seased or unsuitable
for testing will be removed from the study.

Therfmmune Research Corporation 3
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TherImmune No. 1143-102 z
. EPA Requisition No. AC5001 - Therlmml.-me No. 1143-102
e EPA Reference No. QT-RT-89-002276 : -
(_ XI. Expemnentalelgn = Production of Juvenile Animals g
This section describes procedures for producing the juvenile animals which will be used
as study animals on protocols 1143-102 and 1143-103. Briefly, one set of timed "~ . .
pregnant females will arrive at TherImmune on Gestation Day (GD) 12 and will be - - ‘ i
.~ used for both protocols. The females will be allowed to deliver and rear pups. At .
- weaning, the male pups will be used on this protoco} and the female pups on protoco
T, T
A. Animals
AN Stram!Source : o e
" Hsd: Sprague Dawley"’SDo Rar.s _ i
- Harlan Sprague Dawley, Inc., Indxanapohs IN
Long-Evans Hooded Rats : ‘ m

Harlan Sprague Dawley,_Im; Iﬁdianapohs; lN
: 2. Nmnber/Sex =
20 timed pregnant Sprague-Dawley femal&s
‘ 20nmedpregnantLong—E ans emales :

| Mdentification - L T
o Femaleswﬂlbexdennﬁedbymdmmmleartag‘and cagelabel

: 4 .'Justxﬁcatlon -

Observatlon of Annnals

1 Clmwal Observatmns
" Clinical observations for mortahty and morbundlty w111 be performed twice

daily by cage-side observation. -

2. Litter Observations
a. Parturition

Pregnant females will be observed at least twice daﬂy for signs of o ‘_

parturition. _ __ : : (
b. Body Weights

Pups will be weighed on post-natal day PND 1 and weekly .
thereafter. (The objective is to identify runted pups and unthrifty j

litters; pups will not be individually identified.) ' .
- )
TherImmune Research Corporation 4 ; _}
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TherImmune No. 1143-102

. EPA Requisition No. AC5001 - Therlmmune No. 1143-102
e EPA Reference No. QT-RT-89-002276

C g ¢. Culling _ -
L ' On PND 3 or 4, litters will be culled to 8 to 10 pups S
(approximately equal mmbers of male and females pups, when
_ possible). Culled pups will be euthanized with sochum oo
pentobarbn:al overdose

d Weanmg
Pups w111 be weaned on PND 21

: ' 3 Termmal SacnﬁcelNecropsy Dams and Untreated Pups ’

Coal Unscheduled Sa_cnﬁcesandDeaths'

'and d.lscarded w1thout necropsy

Monbund pups wﬂ.l be sacnﬁced with sod.tum pemo arbltal
*‘overdose or carbon dlomde mhalal:lon, and mscarded thhout

e ) Ammals found dead wﬂl be dlscarded w1thout necrop:

b Scheduled Sacnﬁc&c e
' , ‘.Aftertotalhtterlos orhtterw&mngonPNDZl damswﬂlbe
- anesthenzed via ca:bon dmxxde mhalauon and dlscmrded w1thn
'...""necropsy :

: : Culled pups wxllvbe euf.hammd w1th sodlum pentoba.tbltal
' B _overdose, and dxscarded w1thout necropsy I

C. SelechonofStndyAmmals B

OnPND 21 malepupswﬂlbewelghedtothenearesto 1 g, we1gh1rankedand B
assigned to groups using comiputer-generated random numbers. At the time of .. T
randomization, the weight variation of each male used should not exceed 12 /"0
grams above or below the mean weight, and the mean body weights for each

group will not be stausucally different. Unthrifty or runted pups w111 not be

selected. - -

Procedures for selected mhles are described in Section XII.

TherImmune Research Corporation 5
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TherImmune No. 1143-102

-EPA Requisition No. AC5001 : - Therimmune No. 1143-102
I EPA Reference No. QT-RT-89-002276

e Unselected male pups may be returned to the animal colony or sacrificed by .
carbon dioxide inhalation and discarded without necropsy. Female pups will be B
used on Protocol 1143-103. o

XII. Experimental Design - Treatment and Assessment of Juvenile Ammals :
The procedures described below will be performed on both strains of rats concurrenﬂy
to compare mer-strmn vanabmty : L

[

A.Ann:nals

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

Indmdual ear tag and cage label.

.B. Group Dengnatmn and Dosage Leve]s )

1. Method of Admm:stratlon
Oral gavage, using an 18-gauge gavage needle (1" long, with 2 2.25 mm
ball) and a 1 cc glass tuberculin syringe for each treatment.

P S

2. Frequency
" Daily, between 0700 and 0900 b, PND 23 through 53 or 54 3
( |
TherImmune Research Corporation 6 ) {
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TherImmune No. 1143-102

-EPA Requisition No. AC5001 - Therimmune No. 1143-102
s EPA Reference No. QT-RT-89-002276 e
O 3. Volume

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

4. Formulations
Test arucles will be suspended in corn oil.

' -_f,' -i; .S Absorptmn o ' ;
T Toxxc or pathologm effects wﬂl serve as ev1dence of absorptmn

Observatlon of Ammals

o . Clinical Observatmns o : ' . :
- Clinical observations for mortahty and morbundxty w111 be performed tw1
s daﬂy by cage-s1de observanon. S

2.'PhymcalExammatmns ' T A
o Demled chmcal observauons w111 be performed weekl'y

3. Body Welghts o L o
- Rats will be welghed da.dy Body welght on the day of complete prepunal
separanonwﬂl also benoted

‘5. jWater Consnmptmn - a
‘Not reqmred e
- 26 .Preputlal Separatmn N co

-~~~ Males will be examined daily for prepuual sepa.ranon begmnmg on PND

" The appearance of partial, complete, or a permstent thread of tissue between

the glans and prepuce will be recorded on the days observed. The day of
complete preputxal separatlon will be used for analysxs

E Termmatlon

1. Unscheduled Sacrifices and Deaths '

' Necropsies will be conducted on all moribund animals and on 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.

TherImmune Research Corporation 7
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TherImmune No. 1143-102

EPA Requisition No. AC5001 - Therimmune No. 1143-102
. EPA Reference No. QT-RT-28-002276

( 2. Terminal Sacrifice
B : 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 w1thm 15 seconds of removing the animal from its cage B

' F': Postmnrtem Procedures

: »1 Serum Collection and Analysxs

) Tnmk blood (supplemented by cardlac punctnre 1f necessary) will be
collected immediately after decapnanon. Serum w111 be separated by
-, centrifugation. : .
-~ A minimum of 500 p.l/ammal w111 be ahquoted mto 1.7 ml smcomzed
e rmcrocenmfuge tubes, stored at -20° C and shlpped by express carner to
“ ¢ Dr. Ralph Cooper - :
Us EPAINHEERLIRTD MD-72
2525NCnghway54 ;- o
Durham, NC 277 13

e

A minimmum of 550 pl/ammal wxll be ahquoted-mto 1ml mlcrocenmfug .
* tubes, stored at -20° C, and shipped to Ani Lytics (Gaithersburg, MD) for

'T4 and TSH analysis. Low,med.rumandhlghmternalRIAsrandardsmll \
; _be used for each assay i ; » }
. __"Gross Necropsy - : B '
- All animals will be sub_;ected oa fu.ll gross necmpsy, whxch mcludes “?

- examination of the external surface of the body, allonﬁces, andthecramal
thoramc, and abdommal cavmes and thexr contents Lo

. Connective tissue and faJ: 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 welghed mmedxately aﬁer 23
dissection to avoid drying of the trimmed tissues. - E vy
S
'¢)] paired testes :
- : . : 2 paired epldldymld&s o 3
Coe - 3) thyroid j

’ T 4 liver -

&) kidney ,
© adrendls ]
_ )] pituitary ot
N
Therlmmune Research Corporation 8 ?
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y
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TherImmune No. 1143-102

: - - EPA Requisition No. AC5001 - Therimmune No. 1143-102
4 EPA Reference No. QT-RT-89-002276
\f ) . ® ventral prostate
) o ) ’ seminal vesicle ,
(10 levator ani plus bulbocavernosus muscles

4. Tissue Preservatlon :
The thyroid, ep1d1dymes and testes will be placed mBomn s ﬁxauve for .
approxxmanely 24 hours, after whrch they shall be rmsed and stored in 70
ethanol. - ' . A :

- Histopathology it - ' L
.~ The preserved thyro1d epldldymes and testes from all ammals w111 be =

embedded in pa.rafﬁn stained with hematoxylin and eosin, ‘and examined -

mlcroscoplcally bya pat.hologlst at Pathology Assocmtes International.

[———

At termmauon of the study, a ﬁnal report whlch mctudes the followmg mformanon"(as
appropnaxe) w111 be prepared and submmed. :

clinical observano
body weights ’ ' L
age and welght at complete preputJal separanon sl
gross pathology "%:i::
organ weights and organ!body ranos
histopathology : '
serum T4 and TSH-

wsbwewNH

‘ .om o D StatlstlcalAnalyses . ' Lo

" o T Damshallbeanalymdusmgnnﬂuvanateanalymsofcovanance(MANCOVA), R
ST using body weight at weaning as a covariate. If the treatment x body weight at o

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 appropnaxe daJ:a transforma.uons

(i.e. log transformation) shall be employed.

Therimmune Research Corporation 9
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TherImmune No. 1143-102

)

‘EPA Requisition No. AC5001 - Therimmune No. 1143-102
« EPA Reference No. QT-RT-89-002276 : ]

e E. Statistical Evaluation (as deemed appropriate) : B J
S 1. age and weight at complete preputial separation - S

2. body weight

3. organ weights and organ!body weight ratios
4. serum T4 and TSH -

F Tables (mcludmg mean, standa.rd error, and sample swe
mean age and weight at complete preputial separanon
mean daily body weight -
mean body weight change from PND 21 to necropsy
summary of clinical mgnsforeachtestgmupto mcIudeahstofeach
findings and mmber of ammals a.ffected =

mean serum T4 and TSH - -

mean organ weights and organ o body welght rati
summary incidence of gross pathology ﬁndmgs [y
summary mmdence of hlstopathology ﬁndmgs

Rl

@'~ o th

G Appendlces 2

. day of death for each animal -
individual age and weight at complete p '
individual body weIghts
mdmdual clinical 51gns for each ammal to mclude the week of observanon

A

5. individual serum T4 and TSH .

6. individual organ weights and organ to body 3
* 1. individual gross pathology findings

8. individual hxstopathology ﬁndmgs ’

XIII RecordRetentxon - ' -

- - All study records, sl.udy protacols, ﬁnal reports, protocol and report rewsxons, and any

.. written letters, memorandums or commumications concerning the conduct of the stu
- shall be retained at the TherImmune Archive for at least oneyearfromsmdy
‘completion. Documentation of any transfer of study records, spec1mens, and reports )

will be maintained by TherImmune for a period of one year. :

it

[

- XIv. Amendments , ' ’
Amendments to this protocol will be approved by the EPA Project Ofﬁcer, _yustlﬁed
dated, and signed by the Study Director. Amendments will mclude a slz:ement noting
the impact, if any, on the study. : S _
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TherImmune No. 1143-102

. EPA Requisition No. AC5001 . : - Therlmmune No. 1143-102
4 EPA Reference No. QT-RT-98-002276 c )
i - XV. Deviations

Deviarions from the GLP Regulations, Protocol, and Standard Operatmg Procedures -
) will be immediately reported to the Therfmmune Study Director, ‘The Study Director -
o g P wﬂlnotemthesmdyrecordsanydewauon,theeffectofthe dewanononthestudy,

Therlmmune Research Corporation 11

Environmental Protection Agency 195 , . -




TherImmune No. 1143-102

PROTOCOL AMENDMENT

TherImmune No.: 1143-102
Okide Dy M

AMENDMENT NUMBER: S
STUDY TITLE: Assessment of Pubertal Development and Thyroid Function in Juvenile
Male Rats
DISTRIBUTION:
STUDY DIRECTORS/Wolfe and Rocca STUDY NOTEBOOK/Musselman (2)
OPERATIONS DIRECTOR/Morgan CENTRAL FILE/Wolfe
FACILITY MANAGER/Blackford DOSE PREPARATION/Nyakiti
TECHNICAL SUPERVISOR/M. James JACUC CHAIR/Rocca
VETERINARIAN/Greenstein PROJECT LEADER /Borst/Pepperl
QUALITY ASSURANCE/Carignan NECROPSY/Hackett
SPONSOR/Elstein PAT/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.

Approval:

.,'1,%_’1’\_\__ S.'/’QGZ(.A_ Vil o
Meredith S. Rocca, Ph.D. Date
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£

& F s

\renizal

[N



