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

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

Study Director:

Mv"\— sﬂciu._ G.25 .2
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 Female 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
Protocol

11/21,26,28,29/99 11/30/99

Phase Inspection

01/14/00 01/31/00

Final Report and Data Audit

05/01-03,08-12/00 05/12/00
Post-Audit

06/22,23,26/00 06/26/00

Quality Assurance Unit:

77y %4/// c/ef/w

C. Matos-Rosanl ’ /Date

Inspector/Reviewer

C. Brown

C. Brown

C. Matos-Rosa

C. Matos-Rosa
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STUDY IDENTIFICATION
Assessment of Pubertal Development and Thyroid Function in Juvenile Female Rats

TherImmune Study Number: 1143-103

Test Articles: Ethynyl estradiol, Tamoxifen,
Propylthiouracil, Ketoconazole, Pimozide, and
Methoxychlor

Sponsor: Environmental Protection Agency

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

Environmental Protection Agency
RTP: MD-71 NHEERL

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

Fax: 919-541-1499

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

Study Timetable
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Experimental Termination: February 4, 2000
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SUMMARY

The purpose of this study was to quantify the effects of endocrine disrupting chemicals on
pubertal development and thyroid function in the intact juvenile female rat. An additional goal
was to validate this study design and examine the variation between Sprague Dawley (SD) and
Long Evans (LE) rats. Females were treated from postnatal day (PND) 22 through 42 or 43, by
oral gavage, with 2.5 mL/kg/day corn oil, 0.005 mg/kg/day ethynyl estradiol, 10 mg/kg/day
tamoxifen, 240 mg/kg/day propylthiouracil (PTU), 100 mg/kg/day ketoconazole, 30 mg/kg/day
pimozide, or 100 mg/kg/day methoxychlor. During treatment females were observed for signs
of toxicity, weighed, and examined fof vaginal opening daily. Vaginal smears were taken
beginning on the day of vaginal opening and examined for stage of estrous. Serum was collected
for T4 and TSH analysis at termination. A complete necropsy was performed and the following
organs were weighed: uterus, ovaries, liver, pituitary, kidneys, and adrenals. The thyroid, ovaries
and uterus were preserved and examined histologically. The data were analyzed by multivariate
analysis of covariance (MANCOVA), using body weight at weaning as a coifariate. Results are

summarized in Figure 1.

Figure 1: Changes in Selected Endpoints Comg- ared to Controls

Test Article Body Weight | Age at VO Age atE Histopathology TSH T4
Ethynyl Estradiol ! ! ! v ISD
Tamoxifen { l 1 v - 1SD 1
Propylthiouracil ! 1SD 1SD v 1 l
Ketoconazole l 1SD 1SD v l
Pimozide ! f v \LE !
Methoxychlor ! ! ! SD v {LE ISD

KEY: = significantly decreased compared to control mean LE = Long Evans only
I = significantly increased compared to control mean SD = Sprague Dawliey only
v = affected histopathology - E = first estrus VO = vaginal opening

Environmental Protection Agency 9
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This study design accurately identified endocrine disrupting compounds which were
estrogenic, anti-estrogenic, inhibitors of steroid and thyroid hormone synthesis, or a dopamine
antagonist and quantified their effect on the juvenile female rat. Although there were some
differences between strains, when all endpoints were considered the results were consistent. As
evidenced by changes observed in body weights, vaginal opening, age of first estrus, vaginal
cytology, organ weights, gross and histopathology and TSH and T4 levels, dosing female juvenile
rats of the Sprague Dawley or Long Evans strain from postnatal day 22 through 42 or 43 is a good

model for identifying endocrine disrupting compounds.

Environmental Protection Agency 10
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INTRODUCTION

This study was designed to quantify the effects of endocrine disrupting chemicals on
pubertal development and thyroid function in the intact juvenile female 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 14, 2000. The last terminal

necropsies were performed on February 4, 2000.

TEST AND CONTROL ARTICLES

The control article, corn oil, and test articles, ethynyl estradiol, tamoxifen,
propylthiouracil, ketoconazole, pimozide, and methoxychlor, were received and stored as

described below. o .

. TestArticle. - | .. LotNo.* |~ Date’. | < Received From - -_| Purity.
- gl nls oy .;‘_..': .0 FReceived LA ER R EEEURAREIEE

- Storage Conditions

Corn Oil 107H1649 1/5/00 Sigma-Aldrich, Inc. 100% Room Temperature
St. Louis, Missouri

Ethynyl estradiol 108H0684 1/5/00 Sigma-Aldrich, Inc. 98% Room Temperature
St. Louis, Missouri

Tamoxifen 079H1388 1/5/00 Sigma-Aldrich, Inc. 99% Refrigerate 2-8°C
St. Louis, Missouri

079H1388 2/2/00 Sigma-Aldrich, Inc. 99% Refrigerate 2-8°C, protected from
St. Louis, Missouri light .

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 019H0578 1/5/00 Sigma-Aldrich, Inc. 100% Refrigerate 2-8°C

St. Louis, Missouri

Methoxychlor 49H1328 1/5/00 Sigma-Aldrich, Inc. 95.2% | Room Temperature
St. Louis, Missouri

Environmental Protection Agency 11
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Reserve samples were taken as follows: 100 mg each of tamoxifen, propylthiouracil, and
ketoconazole; and 1 g each of ethynyl estradiol, pimozide and methoxychlor. 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 initial stock solution of ethynyl estradiol; and 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 timed-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, animals were housed individually in polycarbonate cages measuring 19 x
10% x 8 inches (length x width x height) suspended on stainless-steel racks with an Edstrom
automatic watering system providing filtered tap water. Racks were equipped with filter paper
liners. Polycarbonate caging contained Sani Chip® heat treated hardwood laboratory bedding.
Tap water and TEKLAD™ Certified Rodent Diet 7012C were provided ad libitum. The water
is routinely analyzed for contaminants and specific microbes. The feed is analyzed by the
manufacturer for concentrations of specified heavy metals, aflatoxin, chlorinated hydrocarbons,

organophosphates, and specific nutrients. The results of the feed and water analyses are on file

Environmental Protection Agency 12
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at TherImmune Research Corporation. No contaminants were known to be present in the diet or
water at levels which might interfere with achieving the objectives of the study.

During the study period, the temperature and relative humidity in the animal rooms were
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 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. Pregnant females were observed at
least twice daily for signs of parturition. The pregnant females were aliowed to deliver and rear
their pups until weaning on postnatal (PND) 21.

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

groups (females on this study and males to TherImmune Study No. 1143-102).

Environmental Protection Agency . 13
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Group Assignment and Dose Levels
On PND 21, female 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 females did not exceed 4 and 5 grams above or below the mean
body weight for Sprague Dawley (SD) rats and Long-Evans (LE) rats respectively, and the mean
weight for each group was not statistically different. During the randomization process, each
study animal was assigned a unique number, assigned to groups as shown below and housed three
per cage. All animals not used on study were removed from the study room, with the exception
of the male pups chosen for study 1143-102. 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.

"+ Group ...~ |- - Treatment . - "-l"(pelicgklday)_i‘ - Females/Strain
1 Corn Oil 2.5 mL 6
2 Ethynyl estradiol 0.005 mg 6
3 Tamoxifen 10 mg 6
4 Propylthiouracil (PTU) 240 mg 6
5 Ketoconazole 100 mg 6
6 Pimozide 30 mg 6
7 Methoxychlor 1002& 6

Environmental Protection Agency 14
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TherImmune No. 1143-103

Test and Control Article Formulation and Administration

Dosing formulations were prepared weekly. The test materials were considered to be
100% pure for formulating purposes, with the exception of methoxychlor, which was adjusted to
100%.

A stock solution of ethynyl estradiol was prepared by dissolving it in ethanol prior to
ditution in corn oil. 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 22
through 42 or 43, 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.

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 including tremors, convulsions,
salivation, diarrhea, lethargy, coma, limb impairment and resolution, fecal and urinary output, or
other atypical behavior or appearance were recorded. Detailed clinical observations were recorded
weekly.

The females were weighed daily. Beginning on PND 22, the females were examined daily
for vaginal opening, with the appearance of a small “pinhole”, a vaginal thread, and complete
vaginal opening being recorded on the days observed. Beginning on the day of complete vaginal

opening and continuing through the day of necropsy, daily vaginal smears were taken, stained, and

Environmental Protection Agency 15
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examined for stage of estrous.

Termination
On PND 42 or 43, 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 1 serum/animal was aliquoted into 1.7 mL siliconized microcentrifuge tubes,
stored at approximately -80°C, and later shipped on dry ice by express carrier to Dr. Ralph
Cooper, US EPA, Durham, North Carolina. Approximately 550 41 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:

ovaries uterus with cervix
liver kidney
pituitary adrenals

The uterus was then placed on a paper towel, slit to allow the fluid contents to leak out,

gently blotted dry and then reweighed.

Environmental Protection Agency 16
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Tissue Preservation
The thyroid, ovaries, and uterus were placed in Bouin’s fixative for approximately 24

hours, then rinsed and stored in 70% ethanol.

Histopathology

The preserved thyroid, ovaries, and uterus from all animals were embedded in paraffin,
stained with hematoxylin and eosin, and examined microscopically by the pathologist at Pathology

Associates International.

Statistical Analyses

Methods used for statistical analysis are presented in Appendix 10. Briefly, data was tested
for homogeneity of variance and analyzed by MANCOV A using weight at weaning as a covariate.

For the vaginal opening and vaginal cytology analyses, there were some animals which
never reached the stated endpoint (complete vaginal opening or first estrus). 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 groups for which the null hypothesis could not be rejected by MANCOVA for organ
to body weight ratios were PTU (LE only), pimozide, and methoxychlor. 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.

Environmental Protection Agency 17
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Record Retention 0
All records, study protocol, report, protocol and report revisions, written communications,

and specimens generated by TherImmune and/or PAI are retained at TherImmune Research ?

Corporation Archive. Documentation of any transfer of study records and reports will be ;

maintained by TherImmune for a period of one year.
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RESULTS

Mortali

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

to scheduled euthanasia.

Clinical Observations
Weekly clinical observations are summarized in Table 1 and presented individually in
Appendix 1. No adverse clinical signs were observed - all females appeared normal at their

weekly physicals.

Daily Body Weights
Mean daily body weights are shown in Figure 2, summarized in Table 2 and presented

individually in Appendix 2. Mean body weight changes from PND 21 to necropsy are
summarized in Table 3.

The mean body weight of females treated with corn oil (control), ethynyl estradiol,
tamoxifen, and methoxychlor increased daily, although the mean body weight of tamoxifen-treated
females was significantly lower than controls from PND 27 or 28 until termination. The PND 42
mean body weight of tamoxifen-treated females was only 79% of their control groups.

In contrast, females treated with PTU, ketoconazole (SD only), and pimozide lost weight
during a portion of the treatment period. The most severe weight loss was in pimozide-treated
females whose mean body weight decreased 14.1% for SD and 12.3% for LE from PND 22 to
24. Body weight in the pimozide group then steadily increased (except on PND 29 and 33 for
LE), but remained significantly lower than controls, being only 85.8 and 68.9% of control mean
body weights on PND 42 for SD and LE females, respectively. Ketoconazole-treated SD females
lost 2.38 g on PND 29 and gained steadily thereafter, but had lower mean body weights for the
remainder of the study with PND 42 mean body weight of 94.2% of controls. Ketoconazole-

Environmental Protection Agency 19
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treated LE females gained weight daily, but had significantly lower mean body weights from PND
23 to 42, which was 86.7% of controls. PTU treatment had the greatest effect on PND 42 mean
body weight. Mean body weight for PTU-treated females was significantly lower than controls
(PND 23-28, 32-42 for SD and PND 23-42 for LE), being only 66.6 and 52.7% of control mean
body weight on PND 42 for SD and LE females, respectively.

Ficure 2: PND 42 Mean Body Weight

160

140

120

100

WEIGHT (G)
3

KEY: PND = Postnatal Day * = significantly different than control
GROUP: 1 = 2.5 mL/kg/day Corn Oil 5 = 100 mg/kg/day Ketoconazole
2 = 0.005 mg/kg/day Ethynyl Estradiol 6 = 30 mg/kg/day Pimozide
= 10 mg/kg/day Tamoxifen 7 = 100 mg/kg/day Methoxychlor

4 = 240 mg/kg/day Propylthiouracil

Age and Weight at Vaginal Opening
Vaginal opening data are shown in Figure 3, summarized in Table 4 and presented

individually in Appendix 3.
The mean age of vaginal opening was similar for both SD and LE females. Control

Environmental Protection Agency 20
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TherImmune No. 1143-103

females opened on PND 36. The mean age of vaginal opening was significantly decreased in
females treated with ethynyl estradiol (PND 26), tamoxifen (PND 27), and methoxychlor (PND
27). In contrast, pimozide treatment increased the mean age of vaginal opening to PND 38 and
40 in SD and LE females, respectively. The means vfor pimozide-treated females are actually
artificially low as one female of each strain never achieved vaginal opening and therefore the day
after necropsy was used as the day of vaginal opening for statistical purposes for these females.
In SD females only, the mean age of vaginal opening was also increased by PTU (PND 38) and
ketoconazole (PND 39) treatment.

The mean body weight of females at vaginal opening was significantly lower than controls

for all groups except ketoconazole-treated SD females.

Figure 3: Mean Age at Vaginal Opening

45

40

AGE AT VAGINAL OPENING (DAYS

GROUP
KEY: PND = Postnatal Day * = significantly different than control
GROUP: 1 = 2.5 mL/kg/day Corn Oil 5 = 100 mg/kg/day Ketoconazole
2 = 0.005 mg/kg/day Ethynyl Estradiol 6 = 30 mg/kg/day Pimozide
3 = 10 mg/kg/day Tamoxifen 7 = 100 mg/kg/day Methoxychior

4 = 240 mg/kg/day Propylthiouracil

Environmental Protection Agency 21
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Vaginal Cytology
Vaginal cytology, including age at first estrus, is shown in Figures 4 and 5, summarized

in Table 4 and presented individually in Appendix 4.

The mean age at first estrus was similar for control SD and LE females; PND 36.5 and
38.2, respectively. Females treated with pimozide were not significantly different. Treatment
with ethynyl estradiol, however, decreased the mean age at first estrus to PND 26 in both strains.
In SD females only, methoxychlor treatment also significantly reduced the mean age at first estrus
to PND 28.7.

The mean age at first estrus was significantly increased by tamoxifen (PND 43.5), PTU
(SD only, PND 41.3) and ketocoﬁazole (SD only, PND 41.8). The means for tamoxifen, PTU,
and ketoconazole-treated groups are actually artificially low as some females never exhibited estrus
and therefore the day after necropsy was used as the day of first estrus for statistical purposes for
these females. No tamoxifen-treated females ever exhibited estrus (0%). Only 50% of SD
females and 66.6% of LE females treated with PTU or ketoconazole exhibited estrus. Although
there was no significant difference in mean age at first estrus between controls and pimozide
treated females, one female of each strain never achieved vaginal opening and two additional LE
females never exhibited estrus in the pimozide treated group. Therefore, only 83.3% of SD and
50% of LE females treated with pimozide ever exhibited estrus.
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TherImmune No. 1143-103

Figure 4: Mean Age at First Estrus

AGE AT FIRST ESTRUS (DAYS)

% EXHIBITING ESTRUS

isp 3LE 4sD 4LE
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 = 0.005 mg/kg/day Ethynyl Estradiol 6 = 30 mg/kg/day Pimozide
3 = 10 mg/kg/day Tamoxifen _7 = 100 mg/kg/day Methoxychlor

4 = 240 mg/kg/day Propylthiouracil

Environmental Protection Agency 23



TherImmune No. 1143-103

Gross Patholo
Gross pathology findings are summarized in Table 6 and are presented individually in

Appendix 5.

There were treatment related gross pathology findings in the ovary, adrenal and thyroid.
Two tamoxifen-treated LE females had ovarian cysts, and 11 of 12 ketoconazole-treated females
had enlarged adrenals, while the ovaries and adrenals from all other treatment groups appeared
normal. The thyroid appeared enlarged in 50% of PTU-treated females, as compared to 17% of

the control females.

Organ Weights
Organ weights and organ-to-body weight ratios are summarized in Tables 7 and 8,

respectively, and presented individually in Appendix 6. Organ weights which were outside of
physiological range were excluded from group means and analysis by the -study director.
Exclusions are noted on Appendix 6.

Trends in organ weight changes were similar for both strains of rat when both absolute
organ weights and organ-to-body weight ratios were considered. Figure 6 details which organs
were affected as absolute and/or as a percent of body weight in each strain. In agreement with the
gross findings, the mean adrenal weight in ketoconazole-treated females, both absolute weight and
as a percent of body weight, were twice the weight of control adrenals. Adrenal weights were
decreased in tamoxifen (SD), PTU, and pimozide-treated females. Compared to controls, kidney
weights were decreased in ethynyl estradiol (SD), PTU, pimozide, and methoxychlor-treated
females. Liver weights were increased by ketoconazole and decreased by pimozide. As no
histology was performed on these organs and body weight varied greatly among groups, whether
changes in organ weights are test article related effects cannot be determined.

Ovary weight was decreased in both strains by ethynyl estradiol, tamoxifen, and pimozide.
Results for the uterus were the same for both wet and dry weights. Uterine weights were
decreased by tamoxifen, PTU(SD), ketoconazole, pimozide and methoxychlor (SD) as compared

to control means.
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TherImmune No. 1143-103

Figure 6: Organ Weights

Ethynyl Tamoxifen PTU Ketocon- Pimozide Methoxy-
Tissue Estradiol azole chlor
Wt. % Wt. % [ Wt. | % | WL | % [ Wt | % | Wt | %
Adrenals TLE | {SD l ISD | 1 1 l
Kidneys isp | IsD | ! f | | 1IsD 1 ! !
Liver 1SD ! 1SD | | I1SD|ISD| 1 | \LE
Pituitary
Ovaries ! l |SD .
Uterus | l ISD|ISD| ! IsD | | ISD
Uterus - dry | | | LSD | ISD l I1SD

KEY: != significantly decreased compared to control mean = Wt.= absolute organ weight

1 = significantly increased compared to control mean

LE = Long Evans only SD = Sprague Dawley only

Histopathology

% = organ weight as a percentage of body weight

Summary and individual pathology findings are shown in Figure 7 and presented and

discussed in the Pathology Report located in Appendix 6.

The three tissues examined in this study were thyroids, ovaries, and uterus. All test

articles affected histopathology. Reproductive organs were affected in both strains by all test

articles. PTU was the only treatment which affected thyroid histopathology.
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Figure 7: Histopathology Findings

Tissue Ethynyl Tamoxifen PTU Ketocon- Pimozide Methoxy-
Estradiol azole chlor
Thyroid v
Ovaries V4 v v v v SD
Uterus v v vSD

KEY: v = affected histopathology SD = Sprague Dawley only

Serum T4 and TSH |
Serum T4 and TSH levels are summarized in Table 9 and presented individually in

Appendix 8.

The control group mean serum T4 and TSH were similar for both strains. Control levels

of T4 were 4.25 and 4.23 pg/DL and TSH were 1.53 and 1.77 ng/mL for SD and LE females,
respectively. There were small, but significant decreases in T4 levels in ethynyl estradiol (SD
only), ketoconazole, pimozide, and methoxychlor (SD only) treated females, while tamoxifen
treatment resulted in a small increase. The largest effect was seen with PTU treatment. PTU-
treated females had mean T4 levels which were less than 3% of the control mean. These females
had TSH levels which were more than 13 times the control mean. TSH levels were also increased

in tamoxifen-treated SD females, but decreased in pimozide and methoxychlor-treated LE females.
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TherImmune No. 1143-103

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 female 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 estrogens are mimicked by ethyny! estradiol and methoxychlor
which act as estrogen receptor agonists. The two estrogenic compounds significantly decreased
the age of vaginal opening and first estrus, and disrupted estrous cycling, with many animals in
persistent estrus.  Histological changes included ovary atrophy and hypertrophy/hyperplasia of
the uterus.

Tamoxifen also acts at the estrogen receptor, but usually functions as an antagonist.
Tamoxifen-treatment had mixed effects - body, ovary, and uterus weights were significantly
reduced and females never exhibited estrus, as would be expected of an anti-estrogen, but the age
of vaginal opening was decreased. Histology findings included atrophy in the ovary and atrophy
and epithelial cell hypertrophy of the uterus. It is believed that tamoxifen’s ability to act as either
an estrogen receptor agonist or antagonist may be related to the dosage and the subset of receptors
that are expressed in different tissues.

Ketoconazole disrupts endocrine function by inhibiting cytochrome P,s, enzymes which
are necessary for steroidogenesis. Females treated with ketoconazole had lower body weights,
increased adrenal size and weights, increased age of vaginal opening and age at first estrus, and
disrupted estrous cycling. Ovary findings were lack of corpora lutea, atrophy, and interstitial cell
hyperplasia. ’

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 in the first
two days of treatment. Subsequéntly, the females gained weight, but body weights were always
significantly lower than controls. The age of vaginal opening was increased and two of twelve

pimozide-treated females never achieved vaginal opening. Ovaries were small, cystic and corpora
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lutea were deleted.

PTU acts by inhibiting iodination of thyroid hormones. This inhibition disrupts growth

and, indirectly, sexual maturation. The effect of PTU treatment on thyroid function were ?
dramatic. PTU was very effective at inhibiting T4 levels and without the negative feedback TSH 3
levels soared and the thyroid appeared grossly enlarged. As expected, PTU-treated females had . j
the lowest mean body weights. Treatment increased the age of vaginal opening and first estrus ~
(SD only), and decreased the number of females ever exhibiting estrus. Although the absolute g
weight of most organs was reduced, as a percent of body weight, only the uterus was significantly 2
lower than controls. All thyroids had hyperplasia/hypertrophy of the follicular cells. o
Another goal of this study was to assess whether Sprague Dawley and Long Evans rats :’
respond differently to endocrine disruptors. While the magnitude of the effect varied, both strains  7
of rat responded similarly to treatment. |
|

|
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CONCLUSION

This study design accurately identified endocrine disrupting compounds which were
estrogenic, anti-estrogenic, inhibitors of steroid and thyroid hormone synthesis, or a dopamine
antagonist and quantified their effect on the juvenile female rat. Although there were some
differences between strains, when all endpoints were considered the results were consistent. As
evidenced by changes observed in body weights, vaginal opening, age of first estrus, vaginal
cytology, organ weights, gross and histopathology and TSH and T4 levels, dosing female juvenile
rats of the Sprague Dawley or Long-Evans strain from postnatal day 22 through 42 or 43 is a good

model for identifying endocrine disrupting compounds.

Study Director: Project Leader:

Mo § (dcea_ 25 0O %j//’/mq //2,,/)457( b-2-9-00
Meredith S. Rocca, Ph.D./ Date Stefanie Pepperl, B.S. / Date '
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: THERIMMUNE NO. 1143-103 fg

APPENDIX 1
INDIVIDUAL CLINICAL OBSERVATIONS

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROTD FUNCTION IN JUVENILE FEMALE RATS 3
GROUP: 1-F - 2.5 ML/KG/DAY CORN OIL STRAIN: SPRAGUE DAWLEY %
PND 21- 43 o
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED -
R15314 NORMAL BND 21 l
NORMAL PND 28
NORMAL PND 35 ~
NORMAL BND 42 o
TERMINAL KILL PND 42
R15315 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35 }
NORMAL PND 42 i
TERMINAL KILL BND 42 :
R15316 NORMAL PND 21 =
NORMAL BND 28 :
NORMAL BND 35 s
NORMAL BND 42
TERMINAL KILL PND 42
M\
R15317 NORMAL PND 21
NORMAL END 28 3
NORMAL PND 35 -
NORMAL BND 42
TERMINAL KILL PND 43
R15318 NORMAL BND 21
NORMAL PND 28 -
NORMAL END 35
NORMAL PND 42
TERMINAL KILL PND 43
R15319 NORMAL PND 21
NORMAL PND 28 |
NORMAL PND 35
NORMAL PND 42 )
TERMINAL KILL PND 43

PND = POSTNATAL DAY

PSR-

o,

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION TN JUVENILE FEMALE RATS

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

STRAIN: LONG-EVANS

PND 21-43

ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED

R15320 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42

R15321 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42

R15322 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL, PND 42
TERMINAL KILL PND 42

R15323 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43

R15324 NORMAL PND 21
NORMAL PND 28 )
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43

R15325 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO.

1143-103

APPENDIX 1

(CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

GROUP: 2-F - 0.005 MG/KG/DAY ETHINYL ESTRADIOL

PND 21-43

ANIMAL # OBSERVATIONS

SEVERITY

LOCATION TIME OCCURRED

STRAIN: SPRAGUE DAWLEY

R15326

R15327

R15328

R15329

R15330

R15331

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

KILL

KILL

KILL

KILL

KILL

KILL

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND

PND
PND
PND

PND
PND
PND
PND
PND

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

GROUP: 2-F - 0.005 MG/KG/DAY ETHINYL ESTRADIOL

STRAIN: LONG-EVANS

PND 21-43
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15332 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42
R15333 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42
R15334 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42
R15335 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43
R15336 NORMAL PND 21
NORMAL PND 28 )
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43
R15337 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO.

1143-103

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

GROUP: 3-F - 10 MG/KG/DAY TAMOXIFEN

PND 21-43

ANIMAL # OBSERVATIONS

SEVERITY

STRAIN: SPRAGUE-DAWLEY

LOCATION TIME OCCURRED

R15338 NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL KILL

R15339 NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL KILL

R15340 NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL KILL

R15341 NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL KILL

R15342 NORMAL
NORMAL
NORMATL
NORMAL
TERMINAL KILL

R15343 NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL KILL

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

GROUP: 3-F - 10 MG/KG/DAY TAMOXIFEN STRAIN: LONG-EVANS
PND 21-43
) ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
} R15344 NORMAL PND 21
NORMAL PND 28
N NORMAL PND 35
“1 NORMAL PND 42
| TERMINAL KILL PND 42
R15345 NORMAL PND 21
., NORMAL PND 28
: ‘NORMAL PND 35
* NORMAL PND 42
TERMINAL KILL PND 42
iz R15346 NORMATL, PND 21
} NORMAL PND 28
- NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42
,
( R15347 NORMAL PND 21
L NORMAL PND 28
NORMAL PND 35
. NORMAL PND 42
j TERMINAL KILL PND 43
R15348 NORMAL PND 21
NORMAL PND 28 -
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 43
R15349 NORMAL PND 21
\ NORMAL PND 28
( NORMAL PND 35
) NORMAL PND 42
TERMINAL KILL PND 43

I PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

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

PND 21-43

ANIMAL # OBSERVATIONS

SEVERITY

LOCATION TIME OCCURRED

STRAIN: SPRAGUE DAWLEY

R15350

R15351

R15352

R15353

R15354

R15355

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL -
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

KILL

KILL

KILL

KILL

KILL

KILL

PND

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

o GROUP: 4-F - 240 MG/KG/DAY PROPYLTHIOURACIL STRAIN: LONG-EVANS
' PND 21-43
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15356 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
=9 NORMAL PND 42
i TERMINAL KILL PND 42
R15357 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42
TERMINAL KILL PND 42
- R15358 NORMAL PND 21
- NORMAL PND 28
y NORMAL PND 35
' NORMAL PND 42
TERMINAL KILL BND 42
; R15359 NORMAL END 21
] NORMAL PND 28
NORMAL PBND 35
NORMAL PND 42
) TERMINAL KILL ) PND 43
. R15360 NORMAL : PND 21
NORMAL PND 28 -
. NORMAL - : PND 35
| NORMAL PND 42
! TERMINAL KILL PND 43
R15361 NORMAL PND 21
s NORMAL PND 28
i NORMAL . PND 35
) NORMAL BND 42
TERMINAL KILL PND 43
\ PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103
APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS .
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS :
GROUP: 5-F - 100 MG/KG/DAY KETOCONAZOLE STRAIN: SPRAGUE DAWLEY
PND 21-43
ANIMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED -
R15362 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42 £
TERMINAL KILL PND 42
R15363 NORMAL PND 21
NORMAL PND 28 .
NORMAL PND 35
NORMAL PND 42 ]
TERMINAL KILL PND 42 :
R15364 NORMAL PND 21 =
NORMAL PND 28 =
NORMAL PND 35 %
NORMAL PND 42
TERMINAL KILL PND 42
R15365 NORMAL PND 21 -]
NORMAL PND 28 o
NORMAL PND 35
NORMAL PND 42 o
TERMINAL KILL PND 43 : {
R15366 NORMAL PND 21 !
NORMAL PND 28 -
NORMAL PND 35 :
NORMAL PND 42
TERMINAL KILL PND 43
R15367 NORMAL PND 21
NORMAL : PND 28 3
NORMAL PND 35 :
NORMAL PND 42 4
TERMINAL KILL PND 43
PND = POSTNATAL DAY ?

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAIL: OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

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

PND 21-43

ANIMAL # OBSERVATIONS

SEVERITY

STRAIN: LONG-EVANS

LOCATION TIME OCCURRED

R15368

R15369

R15370

R15371

R15372

R15373

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

KILL

KILL

KILL

KILL

KILL

KILL

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

21
28
35
42
42

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103 £33
APPENDIX 1 (CONTINUED)
INDIVIDUAL CLINICAL OBSERVATIONS -
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS
GROUP: 6-F - 30 MG/KG/DAY PIMOZIDE STRAIN: SPRAGUE DAWLEY
PND 21-43
ANTMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED -
R15374 NORMAL PND 21 |
NORMAL PND 28
NORMAL PND 35
NORMAL PND 42 ) 29
TERMINAL KILL PND 42
R15375 NORMAL PND 21
NORMAL PND 28 .
NORMAL PND 35 -
NORMAL PND 42 .
TERMINAL KILL PND 42
R15376 NORMAL PND 21 o
NORMAL PND 28 .
NORMAL PND 35 , .
NORMAL . PND 42
TERMINAL KILL PND 42
R15377 NORMAL ) PND 21 i
NORMAL PND 28 ;
NORMAL PND 35
NORMAL PND 42 S
TERMINAL KILL PND 43 . ' !
R15378 NORMAL PND 21
NORMAL PND 28 -
NORMAL PND 35
NORMAL PND 42 !
TERMINAL KILL PND 43 ]
R15379 NORMAL PND 21
NORMAL PND 28 )
NORMAL PND 35 {
NORMAL PND 42
TERMINAL KILL PND 43

PND = POSTNATAL DAY

APPENDIX CONTINUED N
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

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

PND 21-43

ANIMAL # OBSERVATIONS

SEVERITY

STRAIN: LONG-EVANS

LOCATION TIME OCCURRED

R15380

R15401

R15402

R15403

R15404

R15405

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL |
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

KILL

KILL

KILL

KILL

KILL

KILL

PND
PND
PND
PND
PND

PND
PND
PND
PND
PND

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1

(CONTINUED)

INDIVIDUAL CLINICAL OBSERVATIONS

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS 3
GROUP: 7-F - 100 MG/KG/DAY METHOXYCHLOR STRAIN: SPRAGUE DAWLEY i
PND 21-43 7
ANTMAL # OBSERVATIONS SEVERITY LOCATION TIME OCCURRED
R15406 NORMAL PND 21 i
NORMAL PND 28
NORMAL PND 35 .
NORMAL PND 42 3
TERMINAL KILL PND 42 ,
R15407 NORMAL PND 21
NORMAL PND 28 .
NORMAL PND 35
NORMAL PND 42 )
TERMINAL KILL PND 42 -
R15408 NORMAL PND 21 =
NORMAL PND 28 o
NORMAL PND 35 N
NORMAL PND 42°
TERMINAL KILL PND 42
R15409 NORMAL PND 21 :
NORMAL PND 28 J
NORMAL PND 35 :
NORMAL PND 42 N
TERMINAL KILL PND 43 !
R15410 NORMAL PND 21 - o
NORMAL PND 28 -
NORMAL PND 35 \
NORMAL PND 42 f
TERMINAL KILL PND 43 |
R15411 NORMAL PND 21
NORMAL PND 28
NORMAL PND 35 B
NORMAL PND 42 !
TERMINAL KILL PND 43

PND = POSTNATAL DAY

APPENDIX CONTINUED
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THERIMMUNE NO. 1143-103

APPENDIX 1 (CONTINUED)
JINDIVIDUAL CLINICAL OBSERVATIONS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS

GROUP: 7-F - 100 MG/

PND 21-43

ANIMAL # OBSERVATIONS

KG/DAY METHOXYCHLOR

SEVERITY

STRAIN: LONG-EVANS

LOCATION TIME OCCURRED

R15412

R15413

R15414

R15415

R15416

R15417

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

NORMAL
NORMAL
NORMAL
NORMAL
TERMINAL

KILL

KILL

KILL

KILL

KILL

KILL

PND
PND
PND
PND
PND

PND

PND = POSTNATAL DAY
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THERIMMUNE NO. 1143-103

APPENDIX 3
INDIVIDUAL AGE AND WEIGHT AT VAGINAL OPENING
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (SPRAGUE DAWLEY)

ANIMAL ID WEIGHT AT VAGINAL OPENING (GRAMS) AGE AT VAGINAL OPENING (DAYS)

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

R15314 118.1 37

R15315 121.4 37

R15316 108.5 34

R15317 120.8 37

R15318 108.2 34

R15319 111.3 34

GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL

R15326 65.5 26

R15327 64.3 26

R15328 61.5 25

R15329 72.0 27

R15330 65.6 26

R15331 66.2 26

GROUP: 3 - 10 MG/KG/DAY TAMOXTFEN

R15338 64.2 27

R15339 68.0 27

R15340 69.6 27

R15341 65.0 27

R15342 65.1 28

R15343 65.0 26

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

R15350 97.3 35

R15351 85.5 39

R15352 91.4 35

R15353 90.1 42

R15354 92.1 37

R15355 96.8 40

GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

R15362 107.4 36

R15363 113.9 38

R15364 108.9 38

R15365 136.5 42

R15366 124.3 39

R15367 134.5 39

GROUP: 6 - 30 MG/KG/DAY PIMOZIDE

R15374 106.4 39

R15375 NV NV

R15376 90.3 35

R15377 93.4 39

R15378 97.1 35

R15379 98.7 37

GROUP: 7 - 100 MG/KG/DAY METHOXYCHLOR

R15406 68.7 27

R15407 67.5 27

R15408 69.5 27

R15409 64.7 26

R15410 70.2 27

R15411 70.4 27

NV = NO VAGINAL OPENING WAS OBSERVED

APPENDIX CONTINUED

ENVIRONMENTAL PROTECTION AGENCY 72
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THERIMMUNE NO. 1143-103

APPENDIX 3 (CONTINUED)
INDIVIDUAL AGE AND WEIGHT AT VAGINAL OPENING
: ) ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (LONG-EVANS)
! ANIMAL ID WEIGHT AT VAGINAL OPENING (GRAMS) AGE AT VAGINAL OPENING (DAYS)

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

{ R15320 109.

| 0 34
! R15321 118.9 35
R15322 127.6 38
. R15323 106.9 33
l R15324 127.1 36
| R15325 162.7 41
GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL
| R15332 73.4 26
) R15333 59.7 26
R15334 66.7 26
R15335 64.7 26
- R15336 63.6 27
8 R15337 59.8 26
)
GROUP: 3 - 10 MG/KG/DAY TAMOXIFEN
i R15344 71.2 27
, \ R15345 67.7 27
) R15346 59.6 26
R15347 61.5 - 27
. R15348 64.0 27
J R15349 62.1 27
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL i
R15356 66.5 35
f R15357 82.8 35
\ R15358 86.1 35
R15359 77.3 36
R15360 72.3 35
; R15361 77.6 32
i
B GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE
R15368 90.6 32
R15369 93.0 35
R15370 117.0 36
R15371 105.0 36
R15372 110.8 38
= R15373 110.1 37
. GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15380 97.1 37
) R15401 NV NV
, R15402 91.5 38
) R15403 95.2 43
R15404 102.8 42
_ R15405 89.2 37
i
§ GROUP: 7 - 100 MG/KG/DAY METHOXYCHLOR
-
R15412 66.5 27
. R15413 67.1 27
i R15414 71.0 27
R15415 67.0 27
R15416 66.5 27
R15417 63.2° 27

! NV = NO VAGINAL OPENING WAS OBSERVED

l ENVIRONMENTAL PROTECTION AGENCY 73
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TherImmune No. 1143-103 ;}

APPENDIX 5
INDIVIDUAL VAGINAL CYTOLOGY ANALYSES
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (SPRAGUE DAWLEY)
AGE AT FIRST POSTNATAL DAY
ANIMAL ID ESTRUS (DAYS) 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

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

R15314 37 E M D D D D }
R15315 37 E M D D D E i
R15316 35 P E M D D P E M D
R15317 41 ‘ M D D P E E M .
R15318 35 P E M D D P E M D D '
R15319 34 E M D D P E M D D P
GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL
Ty
R15326 26 E E E E E D P E E E E M D D D D D
R15327 26 E E E E E E E E E E D D P E E E E :
R15328 25 E E E E E M D D P E E E E E E * E E -
R15329 27 E E M D P E E M D E E E E E E E E
R15330 26 E E E E E M D E E E E M D D D P E M =
R15331 26 E E E E E E E E E E E E E E M D P E
GROUP: 3 - 10 MG/KG/DAY_ TAMOXIFEN N
_R15338 NE D Db D D DD DD D D D D D D D D 3
R15339 NE P DD D DD D D D D D D D D D D
R15340 NE b Db D D DDD D D D D D D D D D B
R15341 NE D D D DD D D D D D D D D D D D D :
R15342 NE D b D D DD DD D D D.D D D D D
R15343 NE P p b DD DD DD D D D D-D D D D D }
GROUP: 4 - 240MG/KG/DAY PROPYLTHIOURACIL
R15350 NE D D D D D D D D \
R15351 40 » P E M D
R15352 - NE M D D D D D D D ,
R15353 NE D D
R15354 37 E M D D D D D
R15355 41 P E M D 3
]
GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE 4
R15362 41 . D D D D P E E A
R15363 NE M D D D D D
R15364 38 E M D D P
R15365 NE D D ¢
R15366 NE P D D D D
R15367 41 D P E M D
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15374 42 D D P E L
R15375 NV T%
R15376 35 E E M D D D D D :
R15377 42 D D D E E g
R15378 35 E M D D D D D D D
R15379 37 E E M D D D D
GROUP: 7 - 100 MG/KG/DAY METHOXYCHLOR J
R15406 27 E M D D D P E D E M E E E M D D
R15407 28 P E M D D D D D D D P E E E E M .
R15408 28 P E E E D D D D D D P E M D D D 2
R15409 26 E M D D D D D E M D D D D E D P E M )
R15410 33 D D p D D D E D E E M D D D D D D
R15411 30 M D P E M D E E E M D D D D P E E
NE = NO ESTRUS OBSERVED {
NV = NO VAGINAL CYTOLOGY EXAMINATIONS WERE PERFORMED FOR THIS ANIMAL BECAUSE VAGINA NEVER OPENED.
* = NO SAMPLE WAS TAKEN. ) ‘
P = PROESTRUS E = ESTRUS M = METESTRUS D ~ = DIESTRUS _ j

APPENDIX CONTINUED
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TherImmune No. 1143-103

APPENDIX 5 (CONTINUED)
INDIVIDUAL VAGINAL CYTOLOGY ANALYSES
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (LONG-EVANS)
AGE AT FIRST POSTNATAL DAY
ANIMAL ID ESTRUS (DAYS) 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

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

R15320 38 M D D P E E M D P
R15321 35 E M D D P E M D
R15322 39 P E M D D
R15323 uD * M D P E E M D D P E
R15324 36 E M D D P E M D
R15325 43 D P E
GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL
R15332 26 E E E E M D E M D P E E D E D P E
R15333 26 E E E E E E E E E E E E E E E E E
R15334 26 E E E E E E E E E E E E E E E E E
R15335 26 E E M D D D D D E E M D D D D D E E
R15336 27 E E E E E M D D E E E E E E E E E
R15337 26 E E E M D D D D D E E E E E E E E E
GROUP: 3 - 10 MG/KG/DAY TAMOXIFEN
R15344 NE p D D D D P D D D D D D D D D D
R15345 NE p D D D D D D D D D D D D D D D
R15346 NE p p D D D D D D D D D D D D D D D
R15347 NE p b p DD D D D D D D D D D D D D
R15348 NE pD P D D D D D D D D D D.D D D D D
R15349 NE p b p D D D D D D D D D D D D D D
GROUP: 4 - 240 MG/KG/DAY PROPOTHIQURACIL -
R15356 39 M D D P E M D D
R15357 NE M D D D D D D D
R15358 42 M D D D D D D E
R15359 NE M D D D D D D D
R15360 43 M D D D D D D D E
R15361 33 P E M D D D D D D D D D
GROUP: 5 -~ 100 MG/KG/DAY KETOCONAZOLE
R15368 UD p * D D D P E E M D D
R15369 NE D D D D D D D D
R15370 37 D E D D D D P
R15371 40 D D D D E M D D
R15372 43 D D D D D E
R15373 NE D D D D D D D
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15380 38 P E E M D D
R15401 NV
R15402 39 _ P E M D D
R15403 NE P
R15404 NE D D
R15405 38 P E M D D P E
GROUP: 7 - 100 MG/KG/DAY METHOXYCHLOR
R15412 39 D p p D D D D D D D D D E E M D
R15413 39 D D P D D D D D D D D D E E M D
R15414 38 p P E E M D D D D D D E E M D D
R15415 27 E M D D D D D D E E M D D D D E E
‘R15416 29 D P E E E E E M D D D P E E E M D
R15417 36 pD p p p p D D D P E E M D D P E E
NE = NO ESTRUS OBSERVED
NV = NO VAGINAL CYTOLOGY EXAMINATIONS WERE PERFORMED FOR THIS ANIMAL BECAUSE VAGINA NEVER OPENED.
* = NO SAMPLE WAS TAKEN. .
UD = FIRST DAY OF ESTRUS COULD NOT BE CONCLUSIVELY DETERMINED FOR THIS ANIMAL BECAUSE NO SAMPLE

WAS TAKEN ON PND 33.
PROESTRUS E = ESTRUS M = METESTRUS D = DIESTRUS

-]
n

Environmental Protection Agency 79



—— s e P . P ) P B ansarten! r——— oy gy  iaan] [aiiasainn] L . —
V4 FON : , (2 by t . . : L . J :
08 . ADNHOV NOILDILOYd TVLNAWNOIIANA
QANNTLINOD XIANdddY
SNYAH-ONOT FYVY SGZTESTY - 0ZESTHY STVHINY
AdIMUG INOVYdAS dUY 6TESTY - PTESTH STUHINY B Y |
<SONIANIS SSO¥YD HLIM SNUYDIO ON> [37 TIIN TYNIWAHL GZE€STY
HIVYEIAON ‘IDIYINT QIOYAHL €V TIIA TYNIWHEL vZeaTyd
<SONIANIS SSOYD HILIM SNYOYO0 ON> €Y TTIITA TYNIWYEL EveESTY
<SONIANIJA SSO¥O HIIM SNVYDYO ON> (44 TITA TYNIWYAL cvesty
<SONIANIJ SSO¥D HLIM SNVDIO ON> (474 TIIA TYNIWNIIL T2€STH
TYYALYII9 'GIANILSIA XIA¥YdID HLIM sNYdLn v TITH TUYNIRGETL 0ZESty
ALYIAAON "TYHALY'TIE 'AIANILSTA XIAYID HLIM sOddLn  ¢b TIIN TYNIWNYAL 6TESTH
ATLHDITS ‘dEOIVING . dIOYAHL ¢V TIIM TYNIWJHL 81€STd
WHZXPXS ‘NYL ‘INO ‘H90'T NYIQHIW ' VIIY qdsIvyd JIATT €7 TIIA TYNINYIL LTESTY
<SONIANIA SSOYOD HLIM SNYDIO ON> (47 TIIN TUNTWIEL 9TeESTY
QIANILSIA XIAYHD HLIM SOQddLN ¥ ©TIINR TYNIWIAL STESTA
<SONIANIS SSOYD HLIM SNVDJIO ON> (44 TIIA TYNIREIL YTESTY
NOTI.LYAJdSdO0 NOILVOOT AYd 2N AL aIr "IVWINY

TIO NJMOD AVA/ON/TH §°C —- d-T :d00dD
SIVY FITYNAA dATINIANL NI NOILONNA AIOYAHL ANV INIFWAOTIATA IVL¥ddNd 40 INIHSSASSY
SNOILVAYISHO ASAOUDEN TVNATIATIANI
9 XIaNdddy

€0T-€EPTT 'ON SUNUMTISYL



18

AONADY NOILDHLOYd TVLNIWNOYIANA

QIANTLNOD XIANAddY

SNYAT-ONOT HHV LEESTH - TEESTY STYHINY

AFIMYA ANOVEAS FYY TEESTY - 9CESTY STYWINY s AdA
<SONIONIJ SSOYD HLIM SNYDYO ON> £V TIIA TYNIWIAL LEESTH
<SODNIAONIJd SSOYD HLIM SNYDYO ON> £V TIIA TYNINGEL 9€ESTY
<SONIANIJ SSO¥D HLIM SNYDJ0 ON> 127 TTIN TYNIWIIL SEESTY
<SONIANIJA SSOYD HLIM SNYDYO ON> (44 TIIA TYNIWZEL VEESTH
<SONIONIJ SSO¥D HLIM SNVDIO ON> (44 TIIN TYNIWGEL €EESTY
<SODNIONId SSO¥D HLIM SNYDI0 ON> (474 TIIA TYNIWIEL CEESTYH

WWTIXTXT ' MVATO ‘HNO ‘NMOH IHOIYH'LSXAD XIAGED HIIM sSN¥aLA  €F TIIA TYNINEEL TEESTH
<SONIANIJ SSOYD HILIM SNVDMO ON> 1 %74 TIIA TYNIWIHEL 0EESTH
<SONIONId SSOYD HLIM SNVYDIO ON> (27 TIINA TYNIWYEL 6Z£STY
<SONIANId SSOUD HLIM SNVOJO ON> (47 TITA TYNINYIL 82eSTY
<SONICONIL SSOUD HLIM SNYDHO ON> (474 TIDI TYNINYAL LTeSTH
<SONIANIJ SSO¥D HLIM SNVOJO ON> (474 TIIA TYNIWYHL 9ZESTH

NOILVA¥ASHO NOILYJ01T Avd HLVYA I ‘IVWINVY
T0IAVILSE TANIHLI AVA/OF/OW S00°0 - J-C :400d¥D

SLYY dTVWHS JATINIANCL NI NOILONNJ AIOYAHL ANV INIWJOTIARA IVINIENd A0 INIWSSHSSY
SNOILVANISHO ASJOYDAN TYNAIAIANI

(QENNILINOD) 9 XIANIddV

€0T-E€PTT °ON SUNUMTISYL,



Z8

AONFOY NOILOHLOUd TYLNIWNOYIANA

TANNTILNOD XIANIddV

SNYAT-ONOT HYY 6FESTH - PPESTY STYRINY

AHIMYA ANOWIAS UV €PESTY - BEESTH STUWINY fAEA
<SONIANIJ SSOYD HLIM SNYDEO ON> eV TIIN TYNINEHEL 6VESTY
WAEXEXT ‘UVATO ‘ENO ' LHOTYH ‘LSXD SATYYAO £V TIIA TYNINEEL 8PESTYH
<SONIANIJ SSO¥D HLIM SNYDHO ON> [ %47 TIIA TYNINYHL LVESTH
WATXEX9 ' HVHTO ‘ENO ' LHOTY ' LSXAD SHIYYNO TV TIIN TUNINHEL 9v€ESTY
<SONIANIA SSOYD HLIM SNYDIO ON> v ATIN TUNINIEL SPESTYH
<SONIANIA SSOUD HLIM SNYDUO ON> v TN TUNIWEEL PreESTYH
<SONIANIJ SSOUD HLIM SNYOY0 ON> £V TIIA TYNIWYHL EVESTY

LHOI'IS ' qIDUVINA AIOYAHL

WHZXVXST

‘LAFTO LY 'FEO0T NVYIQEW'FFOT AHOSSHOOY YAAIT €V TIIN TUNIWHHEL Zresty
<SONIJNI4 SSOY¥D HLIM SNYDY0 ON> [ 34 TTIA TYNINEEL TvesTy
<SONIANI4 SSOYO HLIM SNYDYO ON> (474 TTIF TYNIWJIEL ovesTyd
<SONIANI4 SSOYD HLIM SNUYDJO ON> v TIIA TYNIWJHEL 6EESTY
<SONIANTA SSOYD HLIM SNUDYO ON> v TIIM TUNIWEEL 8EESTY
NOILVA¥ASHO NOILVO0T Avd ALY aI IVWINY

NIJIXOWYL AVA/OX/OW 0T — d-€ *dNO¥D

SIVY TTYWAI ATINIANL NI NOILONNA QIOHAHL ANY INIWJdOTIAZA TYLYHENd J0 ININSSHSSY
SNOTLYAYESHO ASdOYOEAN TUNdIAIANI

(QINNILNOD) 9 XIANAddY

€0T-€PTT

"ON sunuutasydg,



£8

AONIOV NOILLOFLOUd TYILNIWNOYIANI

JENNILNOD XIANHddY

SNYAF-DNOT HYVY TI9€STH - 9G€STH STYWINY

ALIMYQ INOVYdS FYY SSESTH - 0SESTH STYWINY FAEA

TJIATS ' qQHOIINA JIOYAHL €V TIIA "TYNTREHL 19€STY

<SONIONIA SSOY¥YD HILIM SNVDIO ON> £V TIIY "INNIWYEL 09€ESTYH
<SONIJNIJ SSOY¥D HLIM SNUYDY0 ON> ) 1374 TTIA TYNIWYEL 6G€£STY
<SONIAONIJ SSO¥D HLIM SNUDIYO ON> i (47 TIIA TUNTWHHL 8G€STY
AIDUYING AIOYAHL TP TIIA TUNIWYEL LSESTY

<SDNIONIJ SSO¥D HLIM SNUYDIO ON> (474 TIIA TYNIWGEL 9GESTY
<SONIANId SSOYD HLIM SNYDIO ON> (%4 TIIM TYNIWNYAL SGESTY
HYFAHS  QEDYING JIOYAHL €% TIIN TUNIWNHL PSESTH

<SONIAONIJ SSO¥YD HLIM SNUYDIO ON> 134 TIIN TYNIWY4L €GESTY
QIADIYING JIOYAHL <C¥ TIIM TYNIWYEL ¢SESTY

JLVIIAON ‘aIOYVINA QIOYAHL C% TITN TYNIWYHEL TSESTY

HLVYIAOW ‘qIOYVING QIOYAHL TV TIIA TUNIWGHL 0GESTY

NOILVAYHSHO NOIL¥DO0T A¥d HLVA I "TVWINY

TIDWVANOIHLTAJONd AVA/ON/OW 092 — Jd-% dNOUD

SLVY dTYWId JTINIANL NI NOTLONNS AIOYAHL ANV INFWJOTIAIA IVINILENd J0 ILNIWSSHSSY
SNOT.LVAYESIO ASJO¥DEN TVNAIAIANI

(QINNTINOD) 9 XIANAIIV

€0T-€EPTT °“ON SUNWUTISDYL

. —_——— jp—



r— p——— ’

» [ L —— i

¥8

T

poy

XONEDY NOILOILOUd ‘TYLNIAWNOHTIANT

SNVAI~-ONOT HYVY €LESTH -

JIEANTINOD XIANIddV¥

89€STY SIVWINV

AAIMYA FNOVHEAS HYV LI9ESTH - Z9ESTH STVWINY Ly &)
HHEXEXY ' TVHALVIIE ' GIDUVING STYNIFIAY €F TTIA TUNIKYHEL €LESTYH

WHEXEXY ‘TVHILVIIE ' QEOUVING STUNIHAY
WHZXEXL ' IJITD IV A90T NYIQHEH'HI0T AYOSSHAIOY YIAIT €V TIIA TUNIWJUEL ZLESTY
HREXSXS MYHIIYTIE  GIOIYING STUNHYAVY €F TIIN TUNIWGIL TLESTY
<SONIANIL SSOHO HLIM SNYOHYO ON> (44 TIIA "IVNIWJEL 0LESTYH
HVIAES ‘TVIELVIIE ' AEDIVING STUNIUav v TIIA TYNIWYHL 69€ESTY
HYAARS ' TVIHLVYTIE ' GHOYVING STYNIYAY TV TTIN TYNIWNIHEL 89¢€STY
WWEXSXS TYHILYIIE ' IOV ING STYNIIAY £V TIIN TUYNIWYHL LI9ESTY
WHEXEXT ' TYHILYIIE ' DTV ING STUNIUAY €V TTIA TUYNINYIL 99€S1Y
WWEXEXE TYHALYIIE ‘qEDIVINT STUNIUAY €% TIIA TYNIWNAEL S9ESTY

TUAAES ' AIDUNINA STYNIUAY
ALVIIAON ‘JEANILSIA XIAYED HLIM SMYELO TP TIIA TENIWHEL y9€sTY

IHOITS ‘CIADYNING AIOYAHL
W pXSXS ‘IVHIALYIIE ' qIOIVING STYNIUAY C¥ TIIA TYNIWHEL £9€STY

' TYHHIVIIE ‘JTYd

{HRPXSXS TVIILYTIE dIDIVING STYNJ¥aAv v TIIA TUNIWGIL Z9€STY
NOTLVAYASHO NOILYO0T Ava HILYA aT TYWINY
HTOZYNODJOLAN AVA/OA/OW 00T - d-§ :dN0¥D

SIVY TIVWAA TTINIANL NI NOILONNA dIOWXHLI ANV LNAWJOTIAHAA TYLYHENd JO LNIWSSHSSY
SNOILVAMISHO ASdO¥YDIN TVNAIAIANI

(QINNILINOD) 9 XIANAJAY

€0T-EVTIT

*ON 2Uunuuy 1=,

e o,



S8

AONEDY NOILOHLOYd TY.LNIWNOUIANI

SNYAT-ONOT HYY SOVSTY -

JINNIINOD XIANIdAY

TOPSTY STYWINY ANV 08E£STY TVHWINY

AdTIMUYA FNOVHdS dYV 6LESTH - PLESTY SITVHINY s AHEN
<SONIANIJA SSOUD HIIM SNVOYO ON> [ %4 TIIA TYNIWGEL S0PSTY
<SONIJNIA SSO¥D HLIM SNVDU0 ON> £y TIIN TYNIWNGEL yopsTy
<SONIONIJ SSO¥YD HLIM SNVOY0 ON> %4 TIIA TYNIWIEL €0PSTH
<SONIANIJ SSO¥O HLIM SNVDYO ON> (44 TIIA TYNIWEL covsSTy
<SONIQNIJ SSOYO HLIM SNVOJO ON> (474 TIIA TUYNIWGEL TovSTH
<SONIAONTIJd SSOYD HLIM SNYOJO ON> (4% TIIA TYNIWYEL 08ESTH
<SONIJNIJ SSO¥O HLIM SNYDUO ON> %74 TTIA TYNIWNIEL 6LESTY
<SONIANIJd SSOUD HLIM SNYOJO ON> £y TIIN TUNTWEEL 8LESTYH

MHIATS 'TIANTLSTA XIAMAD HLIM SMNALN
WAEXPX9 'NVL 'ENO ‘' TVJILVYT LJdT'VHEY qHSIVH HdAIT €% TII TUNINYEL LLESTYH
<SODNIANIJS SSO¥YD HLIM SNYDJO ON> (47 TIIN TUNIWIEL 9LESTY
<SONIONIJ SSO¥D HLIM SNVYOYO ON> [47% TIIA TYNIWJEL SLESTYH
<SONIONId SSO¥D HLIM SNYDYO ON> (47 TITA TYNIWGHEL vLESTH
NOILYAYISHO NOILYO0T Avd can £ dIl TVWINY
HAIZOWId AVA/ODA/OW 0€ - Jd-9 :1d4N0UD

SLVY HTVWHEA dTINIANC NI NOLLONNA JIOHAHL ANV LNIWJOTIAHA IVLYIINd 40 LNIAWSSHSSY
SNOILVANISHO ASdO¥YDIN TYNAIATIANI

(QINNIINOD) 9 XIANHIAY

€0T-€EVTT

‘ON SunuUUIYI=ayg,



SR P e B A S AN Y T T

98 AONIOV NOILOILOWd TYLNIWNOYIANT
SNVAH-ONOT JdY LTHSTH - ZIPSTH SIVHINY

ATTMVA HNOWEAS d¥V TTPSTY - 909STH STVWINY FATA
<SONIANId SSOH¥D HIIM SNYDYO ON> 1% TTIN TYNIWNYEL LTPSTY
<SONIANIA SSOUD HIIM SNYDNO ON> £V TIIN TYNIWYHEL 9TPSTY
FLVYIAON ' AHANALSIA XIAYED HLIM SQUALO €V TIIA TUYNINYEL STPSTY
<SONIANTA SSO¥O HLIM SNVOHO ON> v TIIN TYNINGEL PIPSTY
<SONIANIJL SSOYO HLIM SNYDUO ON> (4% TTIN TYNIWIEL (AR A R
<SONIANIJS SSOUD HLIM SNYDMO ON> (47 TITA TYNIWGIL [ARARR
<SONIANIL SSOYD HLIM SNYDHO ON> 1274 TIIN TYNINYEL TT9STY
<SHNIANIA SSO¥O HILIM SNYDIO ON> [ %4 TIIN TUNIREEL 0TPSTY
<SONIANIA SSOYD HLIM SNVYDHO ON> £V TIIA TUNIWYEL 607STY
<SONIANIJ SSOYD HLIM SNYDYO ON> [474 TIIA "TYNIWNYEL 80vSTY
<SONIANIJ SSO¥O HIIM SNYDIO ON> (474 TIIN TYNIWYEL LOVST™
<SONIANIS SSOYD HILIM SNYOHO ON> (47 TIIA TYNIWYUL 907STY
NOILVAYHESHO NOILYDO1 ANa dLYd aTl IYWINY
YOTHOAXOHLINW AVA/DA/OW 00T - d-L :d0OuD

SIVY FITVWAS HTINIANL NI NOILONN QIOYAHL ANV INFWJOTIAHA TVIYdIENd A0 LNIWSSISSY
SNOTILVAYISHO ASAOHDOEAN TYNATIAIANI
(QINNIINOD) 9 XIANAJAY

€0T-€PTT  'ON SUNUUTIIBYL




L8

AJDNEOY NOILOHLOYd TYLNIWNOYIANH

‘ejep Afeumms woXy pPepnioxs - abuex jo jno ybroMm e

JIOANTLNOD XIANAIJJY

$S00°0 €€00°0 S LV00°0 150070 ¢s00°0 LEOO"O LHOIHM XdOd %
£€800°0 6v00°0 690070 ¥L00°0 SL00°0 1500°0 (D) AYYLINLIA
0€0°0 8€0°0 ST0°0 920°0 9€0°0 «Z6T°0 LHOTAM AA0d %
9%0°0 95070 LEQG'O LEO"O 2S00 L9270 (D) STYNIIAY
8%0°0 670°0 8€0°0 LY0°0 0S0°0 0LT" 0 LHOIIM ACA0d %
SL0°0 €L0°0 S50°0 890°0 ¢L0" 0 «9EC"0 (D) SHIYYAOC
STC°0 v61°0 TET O ¥LTO LvZ 0 ecT o LHOIEM AQ0d %
pEE"O 68270 06170 [4-Y A1) 6G¢°0 69T°0 (D) (A¥A) XIAYID HLIM SNJYIELA
S6Z°0 00Z°0 9¢T’0 081°0 9Zv 0 €E€T°0 CHOTAM XdO0H %
S6E°0 862°0 861°0 19¢°0 0¢9°0 S8T°0 (D) XIAYED HIIM SNIHLN
18870 0€8°0 06L°0 €L8°0 vi8°0 0€8°0 LHOTHM X00d %
99€°1 6€C°T 671°1 yoc’T P8T°1T €ST°T (9) (AEYIVd) SXANAIN
89T ¥ 6ET"V LS6° € 208 ¢ 90C°V CET' ¥ LHOTAM AdOd %
0979 9LT"9 LSL"S S0S°S ST1°9 8L8°S (D) 9aATT
0°SST (AN AN PR 1A 8Vl vsvl 6°8ET (D) LHOIEM XdOd
6TESTY 8TEQTY LTESTY 9TESTH STESTYH PIESTY ‘Ar TYWINY

ATIMYA dNOVIAS ‘NIVALS TIO NJOD AVA/OA/TW S°T = d-T :dNOYD

SIVY HTINIANL NI NOILONNZ JIOYAHL ANV INJWJAOTIAZA TYILYIEINd 40 INIWSSHSSY

SOILVY IHOIEM AJOH-OL-NVOYO NV SLHOIIM NVHUO ‘TVNATIAIANI

L XIaNdddv

€0T-€PTT

*ON SUNUWIIDYL



88 AONHOY NOILOHLOUd TYLNIAWNOYIANH

JINNIILNOD XIANIIdY

0v00°0 ¢y00°0 220070 Ly00°0 7800°0 §500°0 LHOIIM X409 %
650070 8900°0 €£00°0 ¢800°0 €EETO" 0 9800°0 (D) AY¥VYLINLIA
£€0°0 8¢0°0 8T0°0 T¢0°0 810°0 €20°0 LHOIEM Xa0d %

8v0°0 Sv0°0 L20°0 9€£0°0 620°0 9€0°0 (D) STUNIHAVY

Pv0°0 090°0 (A Y] 9600 9700 S90°0 LHOIAM AQOd %

¥90°0 L60°0 8%0°0 L60°0 9L0°0 20T’ 0 (D) SHIYVYAO

971" 0 £€C¢T1°0 9¢Z'0 vei-o L60°0 SLT 0 LHOIEM Aa0od %

€1C°0 66170 9€E’0 912°0 6ST"0 SLT 0 (D) (XYA) XIA¥ID HLIM SO¥ELN

¢ST°0 6CT°0 862°0 €ET°0 70T°0 Z81°0 LHOIGM Ad0d %

£€22°0 60270 EVP°0 1€2°0 TLT°0 9820 (D) XIAMID HLIM SOYALN

2Le8°0 SL6°0 118°0 €6L°0 v8°0 60670 LHOIHAM XdOd %

9vZ T €LS°T y02°T 6LE°T GBE'T 9zZv°1 (D) (qa¥IVd) SAEINAIN

688°¢ 297"V 9v8°¢ 6L9°V QLT P 065"V LHOTAM XdOHd %

069°S 80¢C° L TIL"S (A2} 898°9 zoc L (D) ¥aATIl

€7 9%T 7 191 S°871 0°vLT L 99T 6°9G1 (D) IHOIAM AAOd

2CESTY TZESTY 02eSTY SZESTH pzeSTY €2ESTY Al TYWINY

SNYAH-ONOT :NIVILS

II0 NYOO AVA/OM/TW S°T -~ d-T d4N0¥D

SV TTYWIL FTINIANL NI NOILONNI TIOHAHL ANV INIHJOTIAAC TYIYNEENd 40 LNIWSSISSV

SOTILVY LHOIEM XAOH-OL-NYDYO ANV SIHOIUM NYOIO TVYNAINAIANI

(QINNILNOD)

L XIaNAIdd¥

€0T~-EPTIT

*ON SUnuUUT I=aYy,],




68

AONIOY NOTLOHLOUd TVINIWNNOUTIANA

‘ejep Areumms Woxjy popnIoxe - abuex Jo no JybSTom e

JINNILNOD XIANdddV¥

¥900°0 T€00°0 VL2000 290070 LV00°0 6€00°0 LHOIAM AJOd %
$600°0 £v00°0 <06€0°0 6L00°0 ¥900°0 £500°0 (D) AMVLINLIA
TE0"0 8Z0°0 620°0 ¥20°0 L20°0 2e0°0 LHOIIM XJ0d %
9%0°0 6€0°0 %0°0 0€0°0 LED"O £v0°0 (D) STYNIIAVY
S€0°0 ¢E0°0 L20°0 9%0°0 0v0°0 ¥v0°0 LHOIAM AQGOd %
1S0°0 Sv0°0 6€0°0 650°0 ¥S0°0 090°0 (D) SHTUVAO
PET' 0 S9T°0 ZLT 0 L8T°0 Z61°0 ccTo LHOIGM AdOd $
wrE0 0€C"0 Sye o 8€C°0 19¢°0 z0€e’0 (D) (A¥A) XIAYID HLIM SNUALN
19270 9LT" 0 06T°0 88T°0 661°0 ve’o LHOIEM AJO9 %
€8€°0 SvT 0 0LZ 0 6€2°0 oLe'o Lze o (D) XIAYAD HLIM SOYHLN
61870 €VLT0 0S8°0 91L°0 S8L°0 Z8L"0 Adod %
voz 1 9¢0°T TT2°1T Z16°0 L90°1 £€90°7 (D) (@A¥IVd) SAENAIN
Lv8 v SOL'Y 0€9°v 668°¢ 9L0°V 7'y LHOIEM AQ0od %
SCl L cv9°9 €65°9 vo6° v 6€5°9 800°9 (D) HIATT
0°LYT V6l |/ ARAA" €L 6°SET 6°GET (D) LHOIAM AQod
TEESTH 0€EESTY 6CESTY 8CESTY LTESTY 9ZESTYH dI TYWINY

ATMYA-HINDOVIIS NIVHLS

TOIAYYLSH TANIHLE AVA/OA/OW S00°0 - -2 :d4N0UD

SILVY JTVHHS HTINIANL NI NOILONNA AIOHAHL ANV INIWJOTIATA TYINIENd 40 INIWSSISSY
SOILVY HOIUM ACO€-OL-NYDYO ANV SLHOIHM NVDYO TYNATATANI

(QINNILNOD)

L XIaN"dddv

€0T-€PTT ~ON SUNUUTIBYL




£ r ’ b : ¢ K v R h } . 3
06 AONEOV NOILOALO¥d TYILNIWNOIIANT
‘pjep ATPUMmMS WOIJ pPIPNIOXS - sbuex Jo jno JyLHILaM v
AINNTLNOD XIANIddV
«Z¥T0°0 9500°0 $500°0 9€00°0 £€600°0 L200°0 IHOIAM AdOH %
«L610°0 SL00°0 9800°0 0S00°0 6900°0 0v00°0 (D) AMVLINLIA
200 T20°0 S€0°0 8€0°0 620°0 T%0°0 IHOIAM AA0d %
8€0°0 820°0 950°0 €50°0 8€0°0 190°0 (9) STYNIIAY
(4% 020°0 vL0°0 ¥70°0 6€0°0 0€0°0 IHOIAM AAOH %
P70°0 LZ0°0 6TIT°0 190°0 150°0 Sp0- o0 (D) SHIYYAO
6LT"0 €1C°0 897170 ¥81°0 L8T0 6v1°0 LHOIEM RAOH %
8vC¢°0 88C°0 0LZ" 0 SSC°0 €ve-o [44AY] (9) (X¥Q) XINYAD HLIM SMUHELN
881°0 1cc o LLT O L0Z°0 86170 191°0 Adod %
09¢°'0 86270 S8Z°0 L8Z°0 LST°0 6€C°0 (D) XIAMEID HLIM SO¥ELN
€L8°0 LEB™D 950°1 LL8" 0 SL8°0 106°0 IHOIEM AQOd %
LoZ 't 0€ET°T L69°1 8T¢'T LET'T 8EE" T (D) (@29IVd) SAIANAIA
£ET’ Y voC v 168"V 199° Vv 8ET'V 81S°¥ LHOIEAM AdOd %
768°S LSL"S 098°L vLY "9 SLE™S 60L°9 (D) HEAAIT
£°8ET 0°GET L'09T 6°8€T 6°62C1 S 87T (D) LHOTIEM AQ0d
yeesTa £EESTYH ZEESTY LEESTYH 9€ESTY SEESTYH ‘a1 TYWINY

SNVAH-ONOT :NIVHLS

TOIAVYLSH TANIHLE AVA/ON/OW G00°0 - A-T *dNO¥D

SIVY FTYWIS FATINIANL NI NOILONNA JIOYAHL ANV INIWJOTAAIA ‘IVIYEENd J0 LNIWSSHSSY
SOILVY LHOIIM ACQO

g4-0L-NVOY0 ANV SILHOIAM NYDYO0 TYNQIATANI
(QIANIINOD) L XIANAdAY

€O0T-€PTT "ON SUNUMUITISYL



16

AONIDY NOILOHELOHd TU.LNIWNOYIANT

© QANNTLNOD XIANdddV¥

6200°0 L2000 ¢v00°0 92¢00°0 0200°0 S200°0 LHOIEM AQOod %
LEOO" 0 TE00°0 0S00°0 0€00°0 €200°0 L2000 (D) XUVILINLId
(44 01] ceco°o Lgo0'0 L20°0 6£0°0 820°0 LHOIAM AQOd %
820°0 S20°0 ¢e0’o0 T€0°0 Sv0°0 0€0°0 (D) sTYNAYAV
ST0°0 710°0 620°0 8€0°0 6€0°0 S€0°0 LHOIAM AQ0d %
610°0 9T0°0 SE0°0 vv0°0 Sy0°0 LEO"O (D) SHIYVAO
S90°0 ¥90°0 99070 T0T°0 680°0 12170 LHOTEM Xa0d %
Z80°0 ¢Lo"0 6L0°0 9TT'0 20170 0ET"0 (D) (X¥A) XIAYED HLIM SOYAIN
ZL0"0 ¢Lo°o ¢L0"0 L0T°0 160°0 TET"0 LHOIAM AQ0d %
T60°0 280°0 980°0 (440} SO0T 0 ovT 0 (D) XIAYID HIIM SNYILA
LEG"O S¢8°0 9v8°0 626°0 €06°0 Log"0 'IHOTHAM Xadod %
281" 1 S€6°0 010°T €90°T 8e0°T TL6°0 (D) (@E¥IVd) SAENAIA
oLe’'v SOV Vv 0LS v €8T P 0vS° v 4: 2 4 LHOYAM Xq0d %
T1S°S 6S0°S 9s7°S S8L°V 1ce-s LLY D (D) ¥IAIT
1°9¢t € ETT V6Tl ARANS 0°STT 0°LOT (9)IHOIEM xdod
EVESTY ZpeSTY 0vESTY 6€ESTY 8EESTY dI TYHINY

AATMYA INOWHdS NIVHLS

TveSTYE

NAITXOWYI, AVQ/OM/OW 0T - d-€ :dNo¥d

SLVY HIVWAS HTINIZANL NI NOILONNS JYOYAHL ANV INIWJOTIAIA TVLIEdNd J0 LNIWSSIASSW

SOILYY LHOIUM AJOd-OL-NYOJO ANV SIHOIEM NYOUO0 TUYNAIATANI
’ (QINNIINOD) L XIANIdAY

€0T-EVIT

*ON QUNWUITIDY],



o F L ™ e ! i ey [RGTT } f = . I N
B ¢ i e Rl - o [ 3 4 B
26 AONHOVY NOILOALOYd TVINIWNOYTIANI
‘ejep Azeumnms woxj pepnioxs - abuex Jo Ino yb1em e

INNILNOD XIANAddVY

«SETO 0 8%¥00°0 6200°0 6200°0 ¢€00°0 ¥€00°0 IHOIAM Xd0d %
«0LTO 0 ¢900°0 9¢00°0 S£00°0 0%00°0 €%00°0 (9) AUYLINLIA
6T0°0 LED"O Lz0°0 620°0 T€E0'0 £20°0 IHOIAM XG09 %
%2070 8%0°0 £€€0°0 SE0°0 6€0°0 620°0 , (D) STYNIHAY
8T0°0 Zvo°0 ¥70°0 Zv0°0 850°0 670°0 IHOIAM Xd0d %
2200 $S0°0 $50°0 060°0 €L0°0 190°0 (D) STTUVYAO
Z90°0 LLO"O 8L0°0 SL0'0 6L0°0 G80°0 THOIEM XA0d %
8L0°0 660°0 960°0 060°0 660°0 90T 0 (D) (A¥d) XIAYAD HIIM SNYELN
690°0 6L0°0 L80°0 Z80°0 L80°0 160°0 LHOTAM XAOH %
980°0 Z0T°0 LOT"0 860°0 60T°0 PIT 0 (D) XIA¥ED HIIM SNUALO
TT16°0 6L6°0 LT0°T 0v6°0 066°0 €96°0 IHOTAM Xdod %
EPT'T 652°T 152°1 9ZT°T 68T T L0Z'1 (D) (aE¥IVd) SXENAIN
6eS° ¥ 06" ¥ 0SE’V £Evo° ¥ 7TI9° P [44° 4 . IHOIAM AQ09 %
L69°G LZE"9 169¢€°S [34: 084 CLL"S 96L"S (D) HEAI
S°GZT 9°82T 0°€2T 8°6TT 1°62T ARt AY ’ (9)IHOIEM XA04
9%ESTY SPESTH PyESTY 69€STYH 8VESTYH LYESTYH QI TYWINY
SNVAT-DNOT :NIVILS : NHITXOWYL AVA/ON/OW 0T - Jd-€ 4N0¥D

SIVY HTVHAL HTINFANL NI NOILLONNA AIOYAHL ANV INIWAOTIAHA TYLIEENd 40 INIWSSHSSVY
SOILVY JHOIAM AQOLd-QL~NVHY0 ANV SIHOIEM NYOYO0 TYAAIAIANI
(QIANIINOD) L XIANAJIVY

€O0T-€PTT 'ON SUNWWIIIY



£6

AONIOVY NOTILDELOYd TYLNIWNOAIANH

INNIILNOD XIANIddV

LS00°0

S900°0 8v00°0 ¥500°0 ¥800°0 L900°0 LHOIEM Ad0d %
9900°0 9v00°'0 ¢s00°0 §600°0 SL00°0 690070 () XIVLINLIA
GZ0°0 L2070 820°0 p2co°0 §20°0 120°0 LHOIEM AQOd %
9zZ0°0 92070 sc0’0 ¥20°0 zeco'o 120670 (D) STYNIIAVY
290°0 LS00 610°0 cv0°0 GE0°0 T€0°0 LHOTAM 240" &
€90°0 GS50°0 LT0°0 €70°0 T€0°0 2e0°0 (D) SHIYVAO
PET’0 LIT'0 680°0 GET°0 8¢1°0 vIT°0 LHOIAM Xa0d %
LET"O €1T°0 LLO"O LET"0 YIT°0 LIT°0 (D) (AY¥A) XIAYID HLIM SNIALN
SYT°0 6CT°0 ¢60°0 ov1°0 SET"0 1ct°'0 LHOIEM XAQ0d %
8¥1°0 SC1°0 ¥80°0 [4490] 0C¢1°0 vZ1'0 (D) XTAYED HLIM SO¥ALA
9%L 0 80870 SZ8°0 0ZL 0 9%L"0 108°0 LHOIAM Xaod %
T9L°0 I8L°0 0SL"0 0EL"0 §99°0 61870 (9) (@IYIVd) SAINAIA
008" ¥ 887 00%° v 9¢v° v 20"V 62V LHOTAM A00d %
968°7 9TL" ¥ 000° v 887"V LEG € €E9° Y (D) HIATL
0°20T1 9°96 6706 7 10T T 68 £°¢0T (D) IHOIEM Xdod
SGESTH PSESTYH €9EGTYH ZS€ESTY TSESTH 0GESTY AT TTYWINY

AHTIMYJ FNDVEAS NIVHLS

TIDVINOTHLTAIOYd AVA/ON/OW 0%C - d-¥ dN0OY¥dD

SIVY FATVWIAS FTINIANL NI NOILONNA QIOYAHL ANV (INIWdOTIAIA TYIYIENd A0 INIHWSSHASSY
SOILVY IHOTEM ACOd-OL-NVOYO ANV SLHOIEM NYOYO TVNAIATIANI

(QANNIINOD)

L XIQNIdd¥

€0T-€PTT "ON SuUNUUIIIYL,




SNVAH-DNOT :NIVALS

[ coitutteinl T ~— . Faa— 8 4 ™ = froT—— re— ey pRTTEY - pror—— ~ T ‘.\uNlJ
R . {: : 5 t . . (AR | B .o . i

76 AONTOY NOILDILONd TVILNIAWNOIIANA

INANTINOD XIANHddY

9L00°0 1S00°0 950070 $€00°0 0900°0 1600°0 LHOTHM AdOH %

8900°0 Sv00°0 0v00°0 6200°0 Lv00°0 €£L00°0 (D) AYVLINLIA

2z0°0 9€0°0 620°0 6Z0°0 SZ0°0 920°0 LHOIEM Xd0€ %

020°0 2e0°0 Tc0°0 SZ0°0 0z0°0 120°0 (D) STYNHIAY

7S0°0 £€€0°0 650°0 Lp0°0 850°0 6%0°0 LHOIEM Xdod %

8%0°0 620°0 Zvoo 0F0°0 9%0°0 6€£0°0 (D) SHTHVAO

LT 0 ZST°0 66170 0ST 0 STZ°0 L60°0 LHOIEM XAd0d %

vS1°0 PET O ZvT°o 821°0 691°0 8L0°0 {9) (X¥d) XIAYID HLIM SIELN

81T°0 T¢21°0 SLT°0 29T°0 S0E"0 LOT"0 LHOTAM Xa0d %

Z9T°0 LOT O 96170 8€T°0 ore-o 980°0 {(O)XIAYAD HLIM SNYALA

£€78°0 96L°0 L%8°0 SGL°0 €SL°0 198°0 JIHOIAM A40d %

£€GL°0 v0L 0 €09°0 P%9°0 €6G°0 069°0 (D) (@9YIVd) SAINAIMA

LS’ Y L8O P SE0° Y €61V 8cCr° v Sv6° V¥ LHOIAM AQOd %

€80° ¥ €19°¢€ €L8° ¢ LLS € S8v° ¢ 196°¢ (D)¥IAIT

£°68 788 ' TIL £°68 L 8L 1°08 (D) IHOIAM AQOd

8G€STY LSESTY 9G€STY T9€STH 09€STY 6G€STY 141 "IVWINV

TIDVUNOTIHLTAJOYd AV¥A/OM/OW 0% - d- 4N0¥D

SIVY HTVAEA HTINIANL NI NOILLONNA AIOYAHL ANV INIFWJOTIAHA TYILYHENd J0 LINIRSSIASSY

SOILVY IHOIAM AQOg-OL-NVOWO UNV SLHOIAM NVYOUO TYVOAIAIANI

(QIANIINOD) L XIANAIAY

€0T-€P11

*ON SUNUMITISYJ,



S6

AONHOV NOTILOFIILOYd TYLNHWNOIIANI

‘ejep Areuums wolJ papunidxs - abuex Jo ano 3ybTeM e

INNILNOD XIANJddV

9€00°0 690070 6700°0 <0100°0 Zy00°0 6500°0 LHOIEM XdOd %
$S00°0 56000 TL00°0 «€700°0 LS00°0 1800°0 (D) AYVLINLIA
6L0°0 99070 950°0 G90°0 190°0 S90°0 Adod %
LTT°0 16070 180°0 v80°0 €80°0 680°0 (D) STYNTIAY
6€0°0 6€0°0 28070 ¥90°0 9€0°0 Zs0°0 LHOIAM XQO9 %
85070 ¥50°0 2S0°0 LS0°0 6v0°0 2L0°0 (5) SATUYAO
9LT 0 S80°0 8ZT°0 L9T"0 L60°0 L?P1°0 LHOIEM AdO€ %
Z9¢°0 81T°0 ¥81°0 L1IT°0 T€1°0 (41X A1] (D) (X¥d) XIA¥ED HIIM SO¥ILN
1T 0 ¥60°0 (44980 ST1¢°0 $0T°0 9ST°0 LHOIEM Xdod %
8¢e°’0 0€ET" 0 v0c°0 082°0 ov1°0 v1¢°0 - (D) XIAYHD HLIM SO¥ALN
086°0 65670 006°0 626°0 81870 S16°0 LHOTIEM XdOod %
LSP°T qze'1 262°1 80C°T 90T°T 96821 (D) (qIYIVd) SXINAIM
0ze°s LYL"S 96€°G SZT°S 9CL’S L0Z"S LHOIEM XJOH %
6508 €v6°L 6VL L 899°9 cvL L 67T L (D)9aAIT
L°8%T C°8ET 97 EVT T°0¢ET C°SET €LET (D) ILHOIAM Xdod
L9ESTYH 99€STY S9ESTH 79€STH €9EGTY 29eSTH Al TVWINY

AFIMYA HNOVYdS NIVILS

dTO0ZYNODOLANY A¥A/OM/OW 00T - A-G dNOd¥D

SIVY HIVREL JTINIANL NI NOILONNS dIOYAHL ANV INIWJOTIATA TVILIIENd J0 LNIWSSHSSV

SOILVY LHOIAM AJOH-OL-NVOYO (NV SIHOIAM NVYDYO0 TVNAIAIANI
(GIONTINOD) L XIANIIIY

£O0T-€PTT

*ON SunwwiIaaylg,

U,

ey

o ———

Y

N —— [



i [t e m. ) f = ik g ” y LT o ——— ey Ry, P o T st - —n g ey

[ [T K L . o . ol

96 : AONIOY NOILOIALOYd TY.LNIANNOYIANA

QIANILNOD XIANIddY

2500°0 1900°0 0€£00°0 Lv00°0 8¥00°0 T900°0 IHOTAM Xdod %
9L00°0 1800°0 Zr00°0 S900°0 290070 2800°0 (D) AYYLINLIG
97070 €L0°0 89070 6€0°0 LEOTO . 09070 LHOTHEM ACOd %
L90°0 L6000 960°0 $50°0 8¥0°0 18070 : (D) STUNAIAY
790°0 650°0 8v0°0 LEOTO 670°0 6€0°0 (LHOIAM AdQod %
060°0 8L0°0 890°0 1S0°0 £€90°0 ¢s0°0 (D) SATYYAO
6LT°0 . 16070 081°0 0S0°0 P10 €60°0 LHOTAM ACQOd %
€92°0 T¢1°0 SSC°0 69070 98T 0 SZT°0 (D) (A¥A) XIAYID HLIM SMHALN
€6T°0 £€60°0 06T°0 SS0°0 VST 0 10T°0 . LHOTAM Xd0d %
¥8¢°0 €CL 0 69270 9L0°0 00Z°0 9€T"0 (D) XIA¥ED HLIM SN¥ALN
766°0 v00°T1 LS6°0 €T6°0 Q701 Zvo’t LHOTAM A4O" %
971 TeeE'T 86e°1 €6C°1 6CE°T vor't (9} (@EUIVd) SAIANAIA
6L8°'V L28'Ss ¥88°¢G €52°9 voT°S vev's LHOIEM AQOd %
LT L 9ZL L 6ve°8 €TC L 269°9 20%°L (D) YaAIT
0°LvT 92l 6°TvT €LET 9°621 8°vET (D) IHOIAM AQOd
0LESTYH 69€GTY 89€S9TY €LESTYH LESTY TLESTH QI TYHINY
SNYAHI-DONOT :NIVILS HT0ZYNODOLIN AVA/OM/DW 00T - JA-§ :dAO¥D

SIVY FIYWHd FTINIANL NI NOILONNA QIOYAHL ANV INIWJOTIATA TYLIdENd 40 LNIWSSISSY
SOILVYY IHOIAM AQOE-OL~NVYOHJO GNV SIHOIEM NYDY0 TYNAIAIANT
(QIANIINOD) L XIANAdIdY

€O0T-€PTIT "ON SUNUMIISYL



L6 AONIOV NOILOILOWd TYLNIWNOHTIANH

rejep Axeunms woxj peapnioxe -~ abuex Jo jno jybieMm e

IANILNOD XIANAdJIY

€700°0 v£000°0 6800°0 8%00°0 SE€00°0 9%00°0 LHOTEM vam %
850070 «6000°0 €0T0°0 €900°0 Zy00°0 §500°0 (D) XAYVLINLId
T20°0 2e0°0 €20°0 810°0 €¢0°0 920°0 LHOIAM AdO49 %
8¢0°0 £70°0 L2o°0 200 820°0 - TE0"0 (D) STYNTUAVY
¢s0°0 05070 610°0 9¢0°0 SE0°0 970°0 LHOIAM AAOd %
0L0°0 890°0 [44 VA1) LY0°0 Zro’o §G0°0 (D) SETNYAO
91T 0 860°0 £€61°0 ZET'0 8L0°0 ¢91°0 LHOIAM AQOd %
851°0 €EET O €CT 0 cLt’o €60°0 S6T1°0 (9) (RYQ) XIA¥AD HLIM SOHHALN
0ET 0 ITT°0 STe’0 VET'O L80°0 L9T°0 LHOTHM AQ0d %
LL1"0 1SsT°0 S9t°0 VLT O po0T"0 (A1} A] (D) XIAYHED HLIM SO¥ALA
S18°0 S08°0 0z8°0 6¥8°0 LLL0 €18°0 LHOTAM RAOH %
LOT"T 260°T 67670 POT"1 ZE6°0 18670 (9) (qEYIVd) SAINAINA
986°¢ T00°7% L1§° € vetl'v [ R 2 £€82°V LHOIAM KQA0d %
LI?"S 6CV°S 690"V LSS S6C°S 0LT"S (D) HIAIT
6°GET L°SET L°GTT T°0€1 0°0zt Lozt (9) 1HOIAM XdO0d
6LESTYH 8LESTYH LLESTY 9LESTH GLEGTH PLESTY ‘dI TYWINY
AJTMYA HNOVEAS NIVILS JAIZOWId AYA/DA/OW Q& - d-9 :d400¥D

SLVY FTYWHS HTINIANL NI NOILONNA dIOYAHL ANV INJIWAOTIAIA TVLIUENd A0 LNIWSSHSSY
SOILVY LHOIHM AJOd-0OL-NYOJO ANV SILHOIAM NVDY0 TYNAIAIANI
(QINNILNOD) L XIANIJAV

€0T-€FPTT 'ON SUMMWTISYL




T e o I sane R S e S o S B co TR et -
86 AONSOY NOTIIDHLOMd TVINIWNOAIANA
AaINNIILNOD XIaNdddv¥
8¥00°0 €€00°0 2s00°0 1600°0 8T00°0 TS00°0 IHOIEM Ad0d %
1600°0 9¢€00°0 ¥900°0 9500°0 0Z00°0 6¥00°0 (9) ZAYLINLId
G20°0 2c0°0 LT0°0 ¥20°0 ¢ec0°'0 820°0 IHOIAM Xd0H %
L20°0 vZ0°0 120°0 920°0 gZ0°0 L20°0 (D) STYNTYAY
6£0°0 iv0°0 G200 0s0°0 Zv0°0 GG0°0 IHOIAM AQOH ‘%
T¥0°0 ¥¥0°0 Te0'0 GG0°0 L70°0 Zs0°0 (D) SATYVYAO
PET"0 65070 G8T°0 ¥&T°0 9TT°0 86T 0 JHOIEM AQOod %
(420 ¥90°0 82C°0 891°0 TET°0 0ST'0 (9) (X9A) XIAYED HLIM SNEILN
6ET"0 290°0 y0CZ 0 G91T°0 SZtT°0 89T°0 IHOIAM XA09 %
L¥1T°0 L90°0 T8C°0 08T°0 ivT°0 09T°0 (D)XIAYID HLIM SNAIALA
GE8 0 v.8°0 a16°0 608°0 98L° 0 . GZ6°0 LHOIEM AdOd $%
v88°0 S¥6°0 11T €88°0 888°0 188°0 (9) (qIUIVd) SAENATA
¥G8° ¢ G89°¢ 062V €L6"E 15T 4 L99°¢€ ) IHOIIM XA0d %
80"V £€86° ¢ LLT"S gEE" ¥ v08°V T16¥°¢ (9)y¥anI1l
6°60T T°80T . 0°€CT 2°60T 0°€TT 2766 (D) LHOIAM Adod
Z0PsSTa T0PSTYH 08€STYH SOPSTY FOPSTA €0%STd I "IVHINY

SNVYAT-ONOT NIVILS FAIZOWId AVA/OA/OW Q€ - A-9 :dNOUD -

SILVd HTYWAA ATINZANL NI NOILONN AIOYAHL ANV INEWJOTIAZA TYL¥IANd 40 LNIWSSISSY
SOLLYY IHOTEM XAOE-OL-NYHDYO ANV SIHOIEM NVDYO TVNAIATANI
: (QINNILNOD) L XIANIddV

€OT-€PTT °“ON SUNWWTISYL



66 AONIOVY NOILOFLOUd TY.LNIWNOYIANT

JINANILNOD XIANJIddY

820070 0v00°0 0L00°0 6700°0 : 8L00°0 0v00°0 LHOIAM MQQm %
Zv00°0 8500°0 ¢600°0 99000 60T0°0 $S00°0 (9) RAVIINLIA
¢co’o L20°0 LZ0"0 €€0°0 620°0 £€0°0 - Xaod %
€€0°0 8€0°0 SE0°0 ¥v0°0 - Tv0°0 Sv0°0 ) (D) STYNTHAY
vco 0 8€0°0 GE0'O Zs0°0 Lv0 0 8%0°0 LHOIAM RA0H %
LE0"0 $50°0 9v0°0 TL070 S90°0 S90°0 (D) SITAYAO
6LT°0 SIT°0 €21°0 6ST°0 TET 0 LT 0 IHOTAM AdOE %
[4RANY] S91°0 19170 STZ°0 Z81°0 A1) (D) (X¥J) XIAYID HLIM SMIIIN
26170 IcT°0 SET"0 ¥61°0 6€ET0 08T°0 LHOTAM Ad0d %
[4 YN0 VLT O 9LT 0 292°0 ¥61°0 9%C’0 (D) XIAYID HLIM SAYIIN
89L°0 SLLTO 918°0 ¥08°0 LES'O 92870 ILHDIAM XAod %
SOT'T I1T°T L90°T 880°1T 991" T LZT 1 (D) (EYIVA) SXENAIN
6L0°V €62V 898°¢ 13298 LT 9 99S° v LHOTHM AQ0d %
881°9 ¢ST°9 650°S €09°§ 018°'S 102°9 (D) ¥IAIT
LTST € EvT 8°0¢€T €£°GeT €°6€T P o€l (D) LHOIIM AaOd
TTvSTH 0TPSTY 607STY 807STY LOPSTY 907STH $dI TYHINY
AdTMYA-ENOVEAS NIWVILS YOTHOAXOHLAW AVA/OM/OW 00T - dA-{ :dNo¥d

SILVYY HIVWHS HTINSANC NI NOILONNS dIOYAHL ANV LNHWdOTIATA TYILYIANd J0 INIAWSSHSSV
SOILVY JIHOIAM XJOd-OL-NVOUO ANV SLHOIHM NVOYO IVNATIAIANI
(QIONIINOD) L XIANIAdVY

€0T-EPIT 'ON SunuUIIayy,




ﬂc.\ll)e.. e e p——— ——— rm—— ,\uﬁibﬂ.,, \&41«»475/ AR ﬂﬂ;;iﬂl ——— ——— s e ,.,.J
[ R X N - . e M s P w o R i i

00T AONAOHY NOTLOHLOUd TYLNAWNOYIANA

£y00°0 9€00°0 6€00°0 6€£00°0 Le00°0 S200°0 IHOTEM XdOd %

G900°0 0S00°0 £€500°0 $S00°0 250070 SE00°0 (D) XIVLINLI4

LEO"O 1€0°0 €20°0 8%0°0 S¢0°0 0€0°0 ’ LHOTAM Xa0d $

LSOO €v0°0 1€0°0 L90°0 SE0'O Zvo° o (9) STYNZHAY

6G0°0 SS0°0 9v%0°0 .wwo.o LY0°0 9%0°0 LHOIHM XC0d %

680°0 9L0°0 290°0 S60°0 990°0 . ¥50°0 (D) SETUVAO

8TT"0 Lzt o0 LET'O ZST°0 [A A" 9zZ' o IHOIEM XAOH %

081T°0 PLT O 98T°0 Z12°0 802°0 ¢1e"0 (D) (XNA) XTIAYID HLIM SIRHALN

1€T°0 TET'O [AA'Y voT° 0 091°0 S8C°0 LHOTIM XQ0d %

0020 08T°0 96170 82270 Lee'o €670 (D) XIAYAD HLIM SOA¥AIN

L68°0 L¥8°0 €06°0 026°0 <T16°0 188°0 IHOIIM XAOH %

poe’T V9T T 0€C'1 28¢°1 06Z°1T viZ°1T (D) (qAYIVd) SARIANAIA

SBE' P (47220 Z6L°E vov°v : £ve°t L e - LHOIAM RAOd %

699°9 6LT"S S91°§ GET"9 8BEV'S STT"S (D) ¥IAIT

1°2ST VOLET 279t £°6¢ET STt 8°LET (D) THOIEM AQ0H

vIPSTYd €TPSTY ¢1PSTH LTPSTY 9TPSTY STYPSTY AI TINWINY

SNVAZ-DONOT :NIVILS YOTHOAXOHIEW AVA/OM/OW 00T - d-L dNO¥UD

SIVY STYWIA TTINFAQL NI NOILONAA dIOYAHL ANY JINFHJOTIAHQ TYIMAENd J0 INIAWSSHSSY
SOILYE IHOIAM ACO€-OL-NVDJO ANV SIHOIEM NYDJO TYNAIAIANI
(QENNILNOD) L XIANIJAY

E0T-EPTT -ON SuUNWWIIayL



e

TherImmune No. 1143-103

APPENDIX 8
PATHOLOGY REPORT
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (SPRAGUE DAWLEY)

s

ENVIRONMENTAL PROTECTION AGENCY 101



TherImmune No. 1143-103

' . - ==
Pathology Associates International SFe—
A Company of Science Applications Intemational Corporation An Empiovee-Ownec Company

ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE

PATHOLOGY REPORT
FOR

FEMALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

PREPARED FOR
THERIMMUNE RESEARCH CORPORATION

.

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

ENVIRONMENTAIL PROTECTION AGENCY

102

1

NS——

‘,
ol

P e Cd S

——

[

reesan b

4

-



. i
[—

TherImmune No. 1143-103

Final Pathology Report
Therimmune Study Number 1143-103

PATHOLOGY REPORT

Assessment of Pubertal Development and Thyroid Function
in Juvenile Female Rats

Therimmune Research Corporation 1143-103

INTRODUCTION

The purpose of this protocol was to quantify the effects of environmental compounds on
pubertal development and thyroid function in the intact juvenile female rat. This report
prepared by Pathology Associates International (PAl) for Therimmune 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 prbcedures described below were performed on two strains of juvenile rats
concurrently to compare inter-strain variability. Forty-two female Sprague-Dawley rats
and forty-two female Long-Evans rats were randomly distributed into seven groups as
depicted in Text Table 1.

Text Table 1. Group Designation and Dosage Levels

Group Treatment Dosage - #of females
. (per kg/day) per strain
1 Com Qil 2.5ml 6
2 Ethynyt estradiol 0.005 mg 6
3 - Tamoxifen 10 mg 6
4 Propylthiouracil (PTU) 240mg 6
5 Ketoconazole 100 mg 6
6 Pimozide ~_30mg 6
7 Methoxychior 100 mg 6

Juvenile rats, approximately 22 days old, were dosed by oral gavage at a volume of 2.5
mi/kg body weight. The animals were dosed daily, between 0700 and 0900 hours, for
at least 21 days.

Animals surviving to the scheduled terminal sacrifice time point (between 1300 and
1700 hours on post-natal day [PND] 42 or 43) were killed by decapitation and
necropsied in accordance with the study protocol. The thyroid, ovaries and uterus were
placed in Bouin’s fixative for approximately 24 hours, after which they were rinsed and

1 3894-123
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stored in 70% ethanol. These selected tissues were embedded in paraffin, sectioned at
approximately 5 microns, stained with hematoxylin and eosin (H&E) and examined
microscopically by the undersigned pathologist.

RESULTS

Gross Pathology

All rats survived to the scheduled terminal sacrifice. 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 by Group and Strain

Groups
1 2 3 4 5 6 7
QrganiLesion 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE | 6SD 6LE
Uterus/Dilated 1 110 0 |0 0 ;0 0 |1 0 {0 0 [0 0
Uterus/Distended | 1 0 |0 0 |0 0 10 0 10 0 |1 0 [0 1
Uterus/Cyst 0 0 |1 0 |0 g0 10 0 |0 0 [0 0 |0 0
Ovary/Cyst 0 0 |0 0 10 2 |0 0 |0 0 10 0 {0 0
Thyroid/Enlarged | 0 1 10 0 |1 0 [4 2 |10 0|0 0 |10 0
Adrenals/Enlarged | 0 0 |0 0 10 0 {0 0 |6 5 |0 0 |0 0
Adrenals/Pale 0 0 10 010 0 |0 0 11 0 10 0 {0 0
6SD = Six Sprague-Dawley rats; 6LE = Six Long-Evans rats

All gross lesions in the thyroid and adrenals were considered to be test article related.

Histopatholo

Microscopic findings for all groups are summarized by strain on the Project Summary
Table (Section 11) 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
individua! animals in the Tabulated Animal Data Tables (Section IlI). Microscopic
lesions are correlated to gross findings, when applicable, in the Correlation of Gross
and Microscopic Findings (Section 1IV). Comments for individual animals, where
appropriate, are in the Comments 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.

Corn Qil Controls

With the exception of occasional uitimobranchial cysts the thyroid glands were within
normal limits. These cysts were characterized by variable sized follicles lined with
keritinized squamous epithelium. Some cysts were completely filled with epithelium but
most had a central lumen. No test article related lesions were identified in the ovary or
uteri. All findings in all tissues were considered to be spontaneous changes of no
significance to the animal. '

2 3894-123
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Ethynyt Estradiol (0.005 mg/ka/day)

Sprague-Dawley — Generally, the thyroid glands were within normal fimits. In one
animal there was a locally extensive area of intra-glandular hemorrhage accompanied
by compression of surrounding follicles. There were no test article related findings in the
thyroid glands. Test article related changes in the ovary were atrophy (3/6). In general
normal follicular formation and maturation was present in most ovaries. Most also
contained corpora lutea. It is difficult to determine whether an ovary is atrophic in a
short term study since the development of follicles to the tertiary stage is autonomous
and corpora lutea may last for a prolonged period. Some ovaries were called atrophic
based on the presence of inactive interstitial glands. These glands were characterized
by periglandular cells with nuclei that were hyperchromatic and oval to elongate with a
reduced amount of cytoplasm. The ovarian changes are most likely related to
deranged pituitary hormone secretion as a result of the test article. Test article related
changes in the uterus consisted of epithelial (5/6) and myometrial
hypertrophy/hyperplasia (5/6) and squamous metaplasia (1/6). Most uteri were
enlarged as a result of increased thickness of the endometrial and myometrial layers.
The endometrial epithelium was for the most part hyperplastic and characterized by
increased surface folding and tall columnar cells. Uterine glands were not necessarily
increased in number but some were dilated. The uterine changes were considered a
direct effect of the test article. Some animals exhibited uterine morphology appropriate
to metestrus despite drug treatment and were therefore considered normal.

Long-Evans - With the exception of occasional ultimobranchial cysts the thyroid glands
were within normal limits. There were no test article refated findings in the thyroid
glands. Test article related changes in the ovary were atrophy (3/6) and luteal cyst (1/6).
Histologic changes are as described above. Test article related changes in the uterus
consisted of epithelial (2/6) and myometrial hypertrophy/hyperplasia (2/6).

Tamoxifen (10 ma/ka/day)

Sprague-Dawiley - There were no test article related findings in the thyroid glands. Test
article related changes in the ovary were atrophy (6/6). It is difficult to determine
whether an ovary is atrophic in a short term study since the development of follicles to
the tertiary stage is autonomous and corpora lutea may last for a prolonged period. All
ovaries in this group were small and lacked corpora lutea. In addition, ovaries were
called atrophic based on the presence of inactive interstitial glands. Test article related
changes in the uterus consisted of atrophy (6/6), squamous metaplasia (3/6), and
epithelial hyperplasia/hypertrophy (6/6). The uteri were small. The endometrial
epithelium was not hyperplastic but was hypertrophic and consisted of tall columnar
cells indicative of the influence of estrogen.

Long-Evans - With the exception of occasional ultimobranchial cysts the thyroid glands
were within normal fimits. There were no test article related findings in the thyroid
glands. Test article related changes in the ovary were atrophy (6/8). 1t is difficult to
determine whether an ovary is atrophic in a short term study since the development of
follicles to the tertiary stage is autonomous and corpora lutea may last for a prolonged
period. All ovaries in this group were small and lacked corpora lutea. In addition,

3 3894-123
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ovaries were called atrophic based on the presence of inactive interstitial glands. Test
article related changes in the uterus consisted of atrophy (6/6) and epithelial
hyperplasia/hypertrophy (6/6). :

Propyithiouracil (240 ma/kg/day)

Sprague-Dawley - Test article related findings in the thyroid were hyperplasia/
hypertrophy of the follicular cells (5/5) and colloid depletion (5/5). Both changes were
diffuse throughout the thyroid glands. All follicies were uniformly large and lined by large
cuboidal to low columnar follicular cells with abundant eosinophilic cytoplasm. Most
follicles were devoid of colloid. In general, the ovaries and uteri were normal. A
follicular cyst was present in one ovary but its relationship to the test article is uncertain.
Test article related findings in the uteri consisted of atrophy (1/6). This change is most
likely related to hypothyroidism.

Long-Evans - Test article related findings in the thyroid were hyperplasia/hypertrophy of
the follicular cells (6/6) and colloid depletion (6/6). Both changes were diffuse
throughout the thyroid glands. Test article related findings in the ovaries and utert
consisted of atrophy (1/6). This change is most likely related to hypothyroidism.

Ketoconazole (100 mag/kg/day)

Sprague-Dawley - With the exception of occasional ultimobranchial cysts the thyroid
glands were within normal limits. There were no test article related findings in the
thyroid glands. Test article related findings in the ovary consisted of interstitial cell
hyperplasia (6/6), depletion of corpora lutea (6/6), and follicular cysts (4/6). The ovaries
were within normal limits for size. Most of the ovaries lacked corpora lutea and most
likely would have been reduced in size. An expanded population of interstitial cells
most likely resulted in the maintenance of ovarian size, however. The interstitial cell
hyperplasia represented a diffuse change throughout all the ovaries examined and was
characterized by cords of plump, polygonal, cells with well-defined borders. The
cytoplasm was clear to lightly eosinophilic and the nuclei round and heterochromatic
with inconspicuous nucleoli. Foliicular cysts were common and composed of a large,
central, fiuid filled cavity lined by a thin layer of often degenerate granulosa cells.
External to the granulosa cells was a thick layer of prominent theca interna cells similar
in appearance to the interstitial cells. Interstitial cell hyperplasia was considered a direct
effect of the test article. The follicular cysts and the lack of corpora lutea were
considered indirect effects of the test article as a result of deranged pituitary hormone
secretion. In general, the uteri were inactive exhibiting morphology consistent with
diestrus. Occasional uteri exhibited tissue changes consistent with proestrus or estrus.
Uterine changes were considered a secondary effect of the test article as a result of
deranged steroid hormone synthesis.

Long-Evans - With the exception of occasional ultimobranchial cysts the thyroid glands
were within normal limits. There were no test article related findings in the thyroid
glands. Test article related findings in the ovary consisted of interstitial cell hyperplasia
(6/6), depletion of corpora lutea (4/6), and follicular cysts (4/6). The presence of corpora
Jutea in some ovaries indicates incomplete dosing or absence of a drug effect in some
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animals. Alternatively, these structures may have been the result of earlier cycles prior
to the drug effect. In general, the uteri were inactive exhibiting morphology consistent
with diestrus.

Pimozide (30 ma/ka/day)

Sprague-Dawley - There were no test article related findings in the thyroid glands. Test
article related changes in the ovary consisted of folficular cysts (2/6), luteal cysts (1/6),
polyovular follicles (1/6), and depleted corpora lutea (2/6). The majority of ovaries
examined appeared small. They were not considered atrophic, however, since follicular
formation appeared normal. In addition, cells surrounding interstitial glands were
polygonal with moderate amounts of eosinophilic granular cytoplasm characteristic of
actively cycling ovaries. There appeared to be an increased tendency toward abnormal
follicular maturation characterized by .polyovular follicles, increased follicular atresia,
luteal cysts, partial lutinization of follicles and a reduced number of late tertiary or
Graafian follicles. The ovarian changes are thought to be directly related to the test
article most likely as a result of deranged pituitary hormone secretion. Test article
related changes in the uteri consisted of atrophy (1/6), and epithelial
hyperplasia/hypertrophy (2/6). The majority of uteri were inactive but of normal size.
One animal had uterine changes consistent with metesterus. The epithelium was
hyperplastic, however, characterized by increased epithelial folding.

Long-Evans - With the exception of occasional ultimobranchial cysts the thyroid glands
were within normal limits. There were no test article related findings in the thyroid
glands. Test article related changes in the ovary consisted of follicular cysts (3/6), and
depleted corpora lutea (6/6). Test article related changes in the uteri consisted of
atrophy (4/6) and epithelial hyperplasia/hypertrophy (2/6). The majority of uteri were
inactive but two exhibited changes consistent with metestrus.

Methoxychlor (100 ma/kg/day)

Sprague-Dawley - With the exception of occasional ultimobranchial cysts the thyroid
glands were within normal limits. There were no test article related findings in the
thyroid glands. Test article related findings in the ovary consisted of follicular cysts
(3/6). This change is presumable related to premature follicular atresia as a result of
reduced pituitary hormone influence. Test article related findings in the uterus consisted
of epithelial hyperplasia/hypertrophy (2/6), and endometrial gland dilation (1/6). The
uterine changes are considered direct effects of the test article.

Long-Evans - With the exception of occasional ultimobranchial cysts the thyroid glands
were within normal limits. There were no test article related findings in the thyroid
glands. There were no test article related findings in the ovary. Test article related
findings in the uterus consisted of epithelial hyperplasia/hypertrophy (1/6), and
endometrial gland dilation (1/6). The uterine changes are considered direct effects of
the test article.

5 3894-123
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CONCLUSION

Eighty-four juvenile female rats (42 Sprague-Dawiley rats and 42 Long-Evans rats) were
randomly assigned to seven groups and gavaged daily for at least 21 days. Text Table
1 summarizes the group designations and dosage levels. Following at least 21 days of
dosing, all animals were killed by decapitation. Protocol specified tissues were
collected at necropsy and preserved. Thyroid, uterus, and ovaries from all animals
were processed through paraffin and rendered-to H&E stained ~5-micron sections,
which were evaluated microscopically for pathological changes.

Under the conditions of this study, ethynyl estradiol, tamoxifen, ketoconazole, pimozide,
and methoxychlor caused morphologic changes in the female reproductive organs
(ovary and uterus) consistent with their respective reported actions. The Sprague-
Dawley strain appeared to be more sensitive to changes associated with ethynyl
estradiol and pimozide.

Propylthiouracil caused morphologic changes in the thyroid glands consistent with its
reported action. Secondary changes in the ovary and uterus were considered to be a
result of hypothyroidism.

Study Pathologist:
éé/ FZ /ﬁ 2 oG
David N. Peters, DVM, PhD Date
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N
ASSESSMENT OF PUBEATAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE ?
THERIMMUNE RESEARCH gggﬁé&iﬁéﬁl STUDY NUMBER: 1143-103 7
Reports Code Table )
N Tissues within normal histological limits \ 'I
A Autolysis precluding adequate evaluation oo
U Tissues unavailable/unsuitable for evaluation : i
S Tissues not applicable to animal
* Tissues not examined/not required by protocol }
1 minimal _}
2 mild 0y
3 moderate ] é
4 marked -3
0 focal a
(1 diffuse v
<> multifocal é
P Present
B Neoplasm, Benign 4%
M Neoplasm, Malignant without Metastasis -
C Neoplasm, Malignaht with Metastasis ) }
X Metastatic Site (+)
L Bilateral 4
L Unilateral A ’

Diagnosis Not Applicable to Animal/Tissue

|
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PATHOLOGY ASSOCIATES INTERNATIONAL | ?
ASSESSMENT OF PUBERTAL DEVEIF_(EDI\I;%EEr\J'FI;K\TNSD THYROID FUNCTION IN JUVENILE ‘
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103 f
Abbreviations List

)
i

#EX Number Examined
1143103 1143-103 . z

TK Terminal Kill ‘

)
.
o

ey

]
)
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Page 1
PATHOLOGY ASSOCIATES INTERNATIONAL ?
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103 r}
PROJECT SUMMARY |
STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dauley o
SEX: FEMALE ?
INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS B
GROUP: 5
o e &) (%) (5 =
NUMBER OF ANIMALS: 6 6 6 6 6 }
# # # # #

THYROID # EX 6 6 6 5 6 B
MINERALIZATION, FOLLIULAR 1 0 0 0 0 M
ULTIMOBRANCHIAL CYST 1 0 0 0 1 24
HEMORRHAGE AND EDEMA, ORGANIZING (] 1 ] 0 (i} o
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 0 0 0 5 0
COLLOID DEPLETION 0 0 0 5 (i} -

]
i

OVARIES # EX 6 6 6 6 6 .
CYST, FOLLICULAR 1 ] 0 1 4 i
ATROPHY 0 3 6 ] 0
CYST, LUTEUAL (i 0 )] 0 0 PR
INTERSTITIAL CELL HYPERPLASIA 0 0 0 o 6 ]
CORPORA LUTEA, ABSENT 0 0 6 0 6 23
POLYOVULAR FOLLICLES 0 9 0 0 0
REDUCED TERTIARY FOLLICLES (i} 0 0 0 )]

: .

UTERUS ) # £x 6 6 6 6 6 ;
ENDOMETRIAL HYPERPLASIA 0 5 (] 0 ]
HYPERTROPHY, MYOMETRIUM ] 5 0 o 0
SQUANOUS METAPLASIA (] 1 3 0 ]

CYST, PERIUTERINE 0 1 [} 0 0 -3
ATROPHY 0 0 6 1 0 _

EPITHELIAL HYPERPLASIA/HYPERTROPHY 0 ] 6 ] 0 i
CYSTIC DILATION, ENDOMETRIAL GLAND(S) (i} 0 0 0 (i} S

=

)

--------------------------------------------------------------------------------------- )

(1) - Corn 0il (2.5mi/kg/d) (4) - Propylthicuracil (PTU) (240mg/kg/d) ’

(2) - Ethynyl estradiol (0.005mg/ka/d) (5) - Ketoconazole (100mg/kg/d)
(3) - Tamoxifen (10mg/kg/d)
LABCAT HP4.33 067-APR-2000 i
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0 Page 2
{ . PATHOLOGY ASSOCIATES INTERNATIONAL
; ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103
f PROJECT SUMMARY
STUDY 1D = 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley
) SEX: FEMALE
| INCIDENCE OF NEOPLASTIC and NON-NEGPLASTIC MICROSCOPIC FINDINGS
GROUP: 3
) 3]
* NUMBER OF ANIMALS: 6 3
! ] - # #
THYROID # EX 6 6
- MINERALIZATION, FOLLIULAR 0 0
| : ULTIMOBRANCHIAL CYST 0 1
f HEMORRHAGE AND EDEMA, ORGANIZING 0 0
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 0 0
COLLOID DEPLETION 0 0
OVARIES # EX 5 6
CYST, FOLLICULAR 2 3
ATROPHY 0 o
CYST, LUTEUAL 1 0
INTERSTITIAL CELL HYPERPLASIA 0 °
CORPORA LUTEA, ABSENT 2 0
POLYOVULAR FOLLICLES 1 0
REDUCED TERTIARY FOLLICLES 4 [
UTERUS # EX 6 6
ENDOMETRIAL HYPERPLASIA 0 0
HYPERTROPHY, MYOMETRIUM 0 0
SQUAMOUS METAPLASIA 0 0
. CYST, PERIUTERINE 0 0
| ATROPHY 1 (i
i EPITHELIAL HYPERPLASIA/HYPERTROPHY 2 2
‘ CYSTIC DILATION, ENDOMETRIAL GLAND(S) 0 1
|
!
b )
(1) - Pimozide (30mg/kg/d) (2) - Methoxychlor (100mg/kg/d)
[ LABCAT HP4.33 07-APR-2000
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Page 3
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY 1D : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans
SEX: FEMALE
INCIDENCE OF NEOPLASTIC and NON-NECPLASTIC MICROSCOPIC FINDINGS
GROUP: 3
. [4)] (2) ) (O3] (5
NUMBER OF ANIMALS: é [ 6 6
# # # # #
THYROID # EX [ 6 6 ] -3
DEGENERATION, FOLLICULAR 1 0 0 0 0
ULTIMOBRANCHIAL CYST 1 1 1 o 2
INFILTRATING LYMPHOCYTES 1 0 [¢] 0 0
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 0 0 0 ) 0
COLLOID DEPLETION 0 '] [} 6 0
OVARIES # EX ) 6 6 6 6
CYST, FOLLICULAR Y] 0 0 0 4
ATROPHY 0 3 6 1 0
CYST, LUTEUAL 0 1 [ 0 0
CYSTIC DILATION, BURSA 1} 0 1 1] 0
INTERSTITIAL CELL HYPERPLASIA 0 0 0 0 [
CORPORA LUTEA, ABSENT 0 0 [ 0 4
REDUCED TERTIARY FOLLICLES 0 0 0 4] 0
UTERUS . # EX -] 6 6 ] 6
ENDOMETRIAL HYPERPLASIA 0 2 0 0 0
HYPERTROPHY, MYOMETRIUM ¢ 2 ¢ ] 0
ATROPHY 0 0 6 1 o
EPITHELIAL HYPERPLASIA/HYPERTROPHY o 1] 6 0 1}
CYSTIC DILATION, ENDOMETRIAL GLAND(S) 0 2 0 0 o]
(1) - Corn Oil (2.5ml/kg/d} (4) ~ Propylthiouracil (PTU) (240mg/kg/d)
(2) - Ethynyl estradiot (0.005mg/kg/d) (5) - Ketoconazole (100mg/kg/d)
(3) - Tamoxifen (10mg/kg/d)
LABCAT #P4,33 07-APR-2000
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Page 4
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans
SEX: FEMALE

INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS

# #
THYROID # EX ] 6
DEGENERATION, FOLLICULAR 9 0
ULTIMOBRANCHIAL CYST 1 3
INFILTRATING LYMPHOCYTES 0 0
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 0 0
COLLOID DEPLETION 0 0

OVARIES #EX
CYST, FOLLICULAR
ATROPHY
CYST, LUTEUAL
CYSTIC DILATION, BURSA
INTERSTITIAL CELL HYPERPLASIA
CORPORA LUTEA, ABSENT
REDUCED TERTIARY FOLLICLES

NOOOOOoOOWOR
v
OO0 0O0O0O0

UTERUS # EX
ENDOMETRIAL HYPERPLASIA
HYPERTROPHY, MYOMETRIUM
ATROPHY
EPITHELIAL HYPERPLASIA/HYPERTROPHY
CYSTIC DILATION, ENDOMETRIAL GLAND(S)

oNdS~ODOO
- -0 000

(1) - Pimozide (30mg/kg/d) . (2) - Methoxychlor (100mg/kg/d)

LABCAT HP4.33 (END OF REPORT) 07-APR-2000
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TherImmune No. 1143-103

‘ Page 1
f N PATHOLOGY ASSOCIATES INTERNATIONAL
| ASSESSMENT OF PURERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103
) TABULATED ANIMAL DATA
: STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley GROUP: 1: Corn Qil (2.5mt/kg/d)
( SEX: FEMALE
i . ANIMAL ID: R153%4 R15315 R15316 R15317 R15318 R15319
THYROID N N - N N N
B MINERALIZATION, FOLLIULAR - - <1> - - -
ULTIMOBRANCHIAL CYST - ) - - <P> - - .
4
OVARIES i N N N N - N
\ CYST, FOLLICULAR - - - - . <>
} UTERUS N N N N N N
Non-Protocol Tissues:
) LIVER - - - » - -
!
!
|
)
"\
_)
|
(
U U
See Reports Code Table for Symbol Definitions
I LABCAT HP4.33 07-APR-2000
7y
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN (
JUVENILE FEMALE RATS -
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

TABULATED ANIMAL DATA 3

STUDY ID : 1143-103 STUDY NUMBER: 1143103 !
FATE: TK Sprague-Dawley GROUP: 2: Ethynyl estradiol (0.005mg/kg/d)

SEX: FEMALE Y

ANIMAL ID: R15326 R15327 R15328 R15329 R15330 R15331 ﬁ

THYROID N N N - N N
HEMORRHAGE AND EDEMA, ORGANIZING - - - 3 - - ?

OVARIES W - - - N N o
ATROPHY - P 3 3 - -

UTERUS - - - - - - 7
ENDOMETRIAL HYPERPLASIA IP] 1] (] - P i : ;j
HYPERTROPHY, MYGMETRIUM ] Pl P - Pl ®1 .
SQUAMOUS METAPLASIA - - - m - -

CYST, PERIUTERINE - - - - - P

]

R
See Reports Code Table for Symbol Definitions
oy
LABCAT HP4.33 ) 07-APR-2000
.2
._.)z
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Page 3
PATHOLOGY ASSOCIATES INTERNATIONAL s
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY 1D : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley GROUP: 3: Tamoxifen (10mg/kg/d)
SEX: FEMALE
AMIMAL 1D: R15338 R15339 R15340 R15341 R15342 R15343
THYROID - N N N N N N
OVARIES - - - - -
ATROPHY . P P P P P P
CORPORA LUTEA, ABSENT P P P P P P
UTERUS - - - - - -
SQUAMOUS METAPLASIA - - <2> - (3] 2)
ATROPHY P P P P P P
EPITHELIAL HYPERPLASIA/HYPERTROPHY P P P P P 4

Non-Protocol Tissues: .
LIVER - - - - * -

$ee Reports Code Table for Symbol Definitionms

LABCAT HP4.33 07-APR-2000
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Page 4 .
PATHOLOGY ASSOCIATES INTERNATIONAL ' ) [
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN |
JUVENILE FEMALE RATS ’
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

TABULATED ANIMAL DATA j}
STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley GROUP: 4: Propylthiouracil (PTU) (240mg/kg/d)
SEX: FEMALE B
ANIMAL ID: ‘ R15350 R15351 R15352 R15353 R15354 R15355 ;
THYROID - - - - - u R
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 14l 3] a1 4] [4] - 'r
COLLOID DEPLETION 141 143 141 143 141 - . s
OVARIES N N N - N N
CYST, FOLLICULAR - - - P - - “}
UTERUS 3 N N N - N N X %
ATROPHY - - - P - - e

N

See Reports Code Table for Symbel Definitions

LABCAT HP4.33 07-APR-2000

ENVIRONMENTAL PROTECTION AGENCY 122 j



TherImmune No. 1143-103

‘ Page 5
; PATHOLOGY ASSOCIATES INTERNATIONAL
‘ ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley GROUP: 5: Ketoconazole (100mg/kg/d)
{ SEX: FEMALE
Aot
: ANIMAL ID: R15362 R15363 R15364 R15365 R15366 R15367
N THYROID N N - N N N
*% ULTIMOBRANCHIAL CYST - - (4}) - - -
’ QVARIES . - - . - .
CYST, FOLLICULAR <P> ) P - - P
\ INTERSTITIAL CELL HYPERPLASIA 21 31 21 ra] 31 3
J] CORPORA LUTEA, ABSENT 4 P P P 4 [ 4
UTERUS N N N N N N
) Non-Protocol Tissues:
* * -

‘ ADRENALS * * -

See Reports Code Table for Symbol Definitions

* LABCAT HP4.33 07-APR-2000

t ENVIRONMENTAL PROTECTION AGENCY 123



TherImmune No. 1143-103

N
|
Page 6
PATHOLOGY ASSOCIATES INTERNATIONAL 5
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN }
JUVENILE FEMALE RATS ;
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

TABULATED ANIMAL DATA }

STUDY ID : 1143-103 STUDY NUMBER: 1143103

FATE: TK Sprague-Dawley GROUP: 6: Pimozide (30mg/kg/d)

SEX: FEMALE

ANIMAL ID: R15374 R15375 R15376 R15377 R15378 R15379
THYROID N N N N N N
OVARIES - - N - - - L
CYST, FOLLICULAR <p> - - - <p> -
CYST, LUTEUAL - - . - P .
CORPORA LUTEA, ABSENT - P - P - -
POLYOVULAR FOLLICLES - - - P - - :’”?
REDUCED TERTIARY FOLLICLES P - - 4 P P - ﬁ
UTERUS - - N - N N .
ATROPHY - P - . - . -
EPITHELIAL HYPERPLASIA/HYPERTROPHY 31 - - 3 - - }
Non-Protocol Tissues: ._}
LIVER - - - * - -
hY
}
)
'w‘z
kY
!
(
_______________________________________________________________________________________________________________ )
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 07-APR-2000 !

|
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Page 7
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Sprague-Dawley GROUP: 7: Methoxychlor (100mg/kg/d)
SEX: FEMALE
ANIMAL ID: . R15406 R15407 R15408 R15409 R15410 R15411
THYROID - N N N N N
ULTIMOBRANCHIAL CYST <P> - - - - -
OVARIES N N - - - N
-CYST, FOLLICULAR - - P <P> )
UTERUS N N - N N -
EPITHELIAL HYPERPLASIA/HYPERTROPHY - - 21 - - <3]
CYSTIC DILATION, ENOOMETRIAL GLAND(S) - - - - - (P

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 07-APR-2000
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Page 8
PATHOLOGY ASSOCIATES INTERNATIONAL "
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN &
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103 \
TABULATED ANIMAL DATA ' 9
STUDY 1D : 1143-103 STUDY NUMBER: 11463103 I
FATE: TK Long-Evans GROUP: 1: Corn Oil (2.5mi/kg/d}
SEX: FEMALE T ‘j
ANIMAL ID: R15320 R15321 R15322 R15323 R15324 R15325 i
THYROID N - N N - N
DEGENERATION, FOLLICULAR - - - - (&) - <A
ULTIMOBRANCHIAL CYST - - - - <2> - ! }
INFILTRATING LYMPHOCYTES - (¢} - - - - ) -
OVARIES N N N N N N .
i
UTERUS N N N N N N B
s 3
i
g
23
E
f \{‘
)
_______________________________________________________________________________________________________________ d
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 07-APR-2000 j
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Page 9
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 2: Ethyny!l estradiol (0.005mg/kg/d)
SEX: FEMALE

ANIMAL ID: R15332 R15333 R15334 R15335 R15336 R15337
THYROID - N N N N N
ULTIMOBRANCHIAL CYST [§)) - - - - -
OVARIES N - - - . N
ATROPHY - - P P 3 -
CYST, LUTEUAL - P - - - -
UTERUS - - . N N N
ENDOMETRIAL HYPERPLASIA 121 Pl - - - -
HYPERTROPHY, MYOMETRIUM Pl Pl - - - -

CYSTIC DILATION, ENDOMETRIAL GLAND(S) P - P - - -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 07-APR-2000
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Page 10
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 3: Tamoxifen (10mg/kg/d)
SEX: FEMALE
ANIMAL ID: R15344 R15345 R15346 R15347 RI15348  R15349
THYROID N N N - N N
ULTIMOBRANCHIAL CYST - - - [4}) - -
OVARIES - - - - - -
ATROPHY P P P P P P
CYSTIC DILATION, BURSA - - - - P -
CORPORA LUTEA, ABSENT P P P P P P
UTERUS - - - - - -
ATROPHY P P P P P P
EPITHELIAL HYPERPLASIA/HYPERTROPHY 14 P P P P P
See Reports Code Table for Symbol Definitions
LABCAT HP4.33 07-APR-2000
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Page 11
PATHOLOGY ASSOCIATES INTERNATIONAL 9
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 4: Propylthiouracil (PTU) (240mg/kg/d)
SEX: FEMALE
ANIMAL ID: R15356 R15357 R15358 R15359 R15360 R15361
THYROID - - - - - -
FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY 4] 41 4] 4] &) 3]
COLLOID DEPLETION 141 141 4] [41 41 141
OVARIES N - N N N N
ATROPHY - P - - - -
UTERUS ] N N - N N
ATROPHY - - - P - -

LABCAT HP4.33 07-APR-2000
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Page 12
PATHOLOGY ASSOCIATES INTERNATIONAL s
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 5: Ketoconazole (100mg/kg/d)
SEX: FEMALE
ANIMAL ID: R15368 R15369 R15370 R15371 R15372 RI15373
THYROID - N - N N N
ULTIMOBRANCHIAL CYST [4)] - o - - -
QVARIES - - - - - -
CYST, FOLLICULAR P P - 4 <P> -
INTERSTITIAL CELL HYPERPLASIA 31 2 21 %] 31 31
CORPORA LUTEA, ABSENT P P - 4 - 4
UTERUS N N N N N N

Non-Protocol Tissues:

ADRENALS * * - * * *
Non-Protocol Tissues:
LIVER - - - - * -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 07-APR-2000
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Page 13
PATHOLOGY ASSOCIATES INTERNATIONAL =g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS )
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 6: Pimozide (30mg/kg/d)
SEX: FEMALE
ANIMAL 1D: R15380 R15401 R15402 R15403 R15404 R15405
THYROID N N N N - N
ULTIMOBRANCHIAL CYST - - - - P)
OVARIES - - - - - -
CYST, FOLLICULAR <P> - <P> - - (P)
CORPORA LUTEA, ABSENT P P P P P P
REDUCED TERTIARY FOLLICLES_ - - P - - P
UTERUS N - - - - N
ATROPHY - P P P P -
EPITHELIAL HYPERPLASIA/HYPERTROPHY - - - 31 31 -

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 07-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL :
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN -
JUVENILE FEMALE RATS ?
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103 }

. 3
- H

STUDY 1D : 1143-103 STUDY NUMBER: 1143103
FATE: TK Long-Evans GROUP: 7: Methoxychlor (100mg/kg/d)
SEX: FEMALE
ANIMAL ID: R15412  RIS413  R15414 R15415 RIS416 R15417 k'}
A
)
THYROID - N N - N - s
ULTIMOBRANCHIAL CYST P - - <p> - Py
OVARIES N N X N N N l
UTERUS N . N N - N N
EPITHELIAL KYPERPLASIA/HYPERTROPHY - - - 31 - -
CYSTIC DILATION, ENDOMETRIAL GLAND(S) - - - (P - - Y
ﬁ
3
1
{
I
See Reports Code Table for Symbol Definitions :;J
LABCAT HP4.33 (END OF REPORT) 07-APR-2000 o
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Page 1

PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTICN IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103
SEX: FEMALE

Animal ID: R15315
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
UTERUS WITH CERVIX - DILATED

Animal ID: R15317
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
LIVER - RAISED AREA, MEDIAN LOBE, ONE, TAN, SX4X2MM

Animal ID: R15318
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, SLIGHTLY

Animal ID: R15319
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
UTERUS WITH CERVIX - DISTENDED, BILATERAL, MODERATE

Animal 1D: R15320
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
UTERUS WITH CERVIX - DILATED

LABCAT HP4.33

STUDY NUMBER: 1143103
GROUP: 1: Corn 0§l (2.5ml/kg/d)

Pathotogist: DNP

Related Histepathology:
UTERUS - No Corollary change detected

Pathologist: DNP

Related Histopathology:
LIVER - Histopathology Not Required

Pathologist: DNP

Related Histopathology:
THYROID - No Coroltary change detected

pPathologist: DNP

Related Histopathology:
UTERUS - No Corollary change detected

Pathologist: DNP

Related Histopathology:
UTERUS - Ho Corollary change detected

ENVIRONMENTAL PROTECTION AGENCY 134
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL s
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMEBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 1: Corn 0il (2.5ml/ka/d)
Animal 1D: R15324 Pathologist: DNP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGED, MCDERATE THYROID - No Corollary change detected
LABCAT HP4.33 07-APR-2000
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Page 3
PATHOLOGY ASSOCIATES INTERNATIONAL S
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATICN STUDY NUMBER: 1143-103

3

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE | GROUP: 2: Ethynyl estradiol (0.005mg/kg/d)
Animal 1D: R15331 ’ Pathologist: ONP

Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
UTERUS WITH CERVIX - CYST, RIGH HORN, ONE, CLEAR, UTERUS - CYST, PERIUTERINE
IXIXIMM

[P LR

[P

o
cremd

LABCAT HP4.33 07-APR-2000 . ! ')
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Page 4
y PATHOLOGY ASSOCIATES INTERNATIONAL . g
S ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION I
b JUVENILE FEMALE RATS
: THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

P4

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 3: Tamoxifen (10mg/kg/d)
Animal ID: R15342 Pathologist: DNP

1 Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
LIVER - ACCESSORY LOBE, MEDIAN LOBE, AT CLEFT, LIVER - Histopathology Not Required
2 15X4X2MM
! :
- ‘\ THYROID - ENLARGED, SLIGHT THYROID - No Corollary change detected
e O
: Animal ID: R15346 Pathologist: DNP
. ) Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
OVARIES - RIGHT OVARIE: CYST, ONE, CLEAR, 6X3X4MM OVARIES - No Corolliary change detected
Animal ID: R15348 Pathologist: DNP
} " Animal Fate: TK Long-Evans
' Reference to Necropsy Record: Related Histopathology:
OVARIES - CYST, RIGHT, ONE, CLEAR, 4X3X3MM OVARIES - CYSTIC DILATION, BURSA
}
j
)
LABCAT HP4,33 07-APR-2000
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Page 5

PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THEERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103
SEX: FEMALE

Animal ID: R15350
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, MODERATE

Animal ID: R15351
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, MODERATE

Animal ID: R15352
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Records:
THYROID - ENLARGED

Animal ID: R15354
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
THYROID - ENLARGED, SEVERE

STUDY NUMBER: 1143103
GROUP: 4: Propylthiouracil (PTU) (240mg/kg/d)

Pathologist: DNP

Related Histopathology:
THYROID - FOLLICULAR CELL HYPREPLASIA/HYPERTROPHY

Pathclogist: DNP

Related Histopathology:
THYROID - FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY

Pathologist: DNP

Related Histopathology:
THYROID - FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY

pPathologist: DNP

Related Histopathology:
THYROID - FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY

Animat ID: R15357
Animal Fate: TK Long-Evans

Reference to Necropsy Record:
THYROID - ENLARGED

LABCAT HP4.33

Pathologist: DNP

Related Histopathology:
THYROID - FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY

07-APR-2000

ENVIRONMENTAL PROTECTION AGENCY 138

9
Cd
J

[N

: 5




TherImmune No. 1143-103

Page 6
PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THEERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 4: Propylthiouracil (PTU) (240mg/kg/d)
Animal ID: R15361 Pathologist: DNP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
THYRCID - ENLARGED, SEVERE THYROID - FOLLICULAR CELL HYPERPLASIA/HYPERTROPHY
LABCAT HP4.33 07-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER:

STUDY ID: 1143-103
SEX: FEMALE

Animal ID: R15362
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
ADRENALS - ENLARGED, 5XSX4MM, BILATERAL, PALE

Animal 1D: R15363
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
ADRENALS - ENLARGEDL, S5X5X4MM, BILATERAL

Animal 1D: R15364
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
UTERUS WITH CERVIX - DILATED, MODERATE

ADRENALS - ENLARGED, SEVERE

Animal ID: R15365
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
ADRENALS - ENLARGED, BILATERAL, 3X3X3MM

Animal ID: R15366
Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record:
ADRENALS - ENLARGED, BILATERAL, 4X3X3MM

LABCAT KP4.33

1143-103

STUDY NUMBER: 1143103
GROUP: 5: Ketoconazole (100mg/kg/d)

Pathologist: DNP

Related Histopathology:
ADRENALS - Histopathology Not Regquired

ADRENALS - Histopathology Not Required

Pathologist: DNP

Related Histopathology:
ADRENALS - Histopathology Not Required

- Pathologist: DNP

Related Histopathology:
UTERUS - No Corollary change detected

ADRENALS - Histopathology not required

Pathologist: DNP

Related Histopathology:
ADRENALS - Histopathology Not Required

pathologist: ONP

Related Histopathology:
ADRENALS - Histopathology Not Required

07-APR-20C0
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Fage 8
‘ PATHOLOGY ASSOCIATES INTERNATIONAL s
: ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTICN IN
i : JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 5: Ketoconazole (100mg/kg/d)

] Animal 1D: R15367 Pathologist: DNP
! Animal Fate: TK Sprague-Dawley

Reference to Necropsy Record: Related Histopathology:
. ADRENALS - ENLARGED, BILATERAL, SX5)X3MM ADRENALS - Histopathology Not Required
Animal ID: R15368 Pathologist: DNP

Animal Fate: TK Long-Evans

i Reference to Necropsy Record: Related Histopathology:
ADRENALS - ENLARGED, SEVERE ADRENALS - Histopathology Not Required
z Animal ID: R15369 Pathologist: DNP
’ Animal Fate: TK Long-Evans
Reference to Necropsy Record: Related Histopathology:
ADRENALS - ENLARGEDL, SEVERE ADRENALS - Histopathology Not Required
) Animat 1D: R15371 ' Pathologist: DNP

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology:
ADRENALS - ENLARGED, BILATERAL, SX5X3MM ADRENALS - Histopathology Not Required
]
{
b
L eceeeeuecseameeemeeseesemmemmeemsemeseesec-eesesmeememeesemmmesesc—emYsescseeesmmmsmessessessssscassoenos
Animal ID: R15372 Pathotogist: DNP

Animal Fate: TK Long-Evans

-
i
! Reference to Necropsy Record: Related Histopathology:
LIVER - ACCESSCRY LOBE, MEDIAN LOBE AT CLEFT, LIVER - Histopathology Not Required
TX3X2MM
“ ADRENALS - ENLARGED, 4X3X3MM ADRENALS - Histopathology Mot Required
i
o LABCAT HP4.33 07-APR-2000
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Page 9
PATHOLOGY ASSOCIATES INTERNATIONAL s R
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

CORRELATION OF GROSS & MICRO ,‘”_\
STUDY 1D: 1143-103 STUDY NUMBER: 1143103 ‘j
SEX: FEMALE GROUP: 5: Ketoconazole (100mg/kg/d)
Animal 1D: R15373 Pathologist: ONP

Animal Fate: TK Long-Evans

——;

Reference to Necropsy Record: Related Histopathology:
ADRENALS - ENLARGED, BILATERAL, 4X3X3MM ADRENALS - Histopathology Not Required

o

LABCAT HP4.33
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Page 10
PATHOLOGY ASSQOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 6: Pimozide (30mg/kg/d)
Animal ID: R15377 Pathologist: DNP

Animal Fate: TK Sprague-Dawley

Reference to Recropsy Record: Related Histopathology:
LIVER - RAISED AREA, LEFT LATERAL, ONE, TAN, 6X4X3WM LIVER - Histopathology Not Required

UTERUS WITH CERVIX - DISTENDED, BILATERAL, SEVERE UTERUS - No Coroltary change detected

LABCAT HP4.33 07-APR-2000
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Page 11
PATHOLOGY ASSOCIATES INTERNATIONAL g )
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN ' }
JUVENILE FEMALE RATS \
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103 -

CORRELATION OF GROSS & MICRO —

_______________________________________________________________________________________________________________ }

STUDY ID: 1143-103 STUDY NUMBER: 1143103 ;

SEX: FEMALE GROUP: 7: Methoxychlor (100mg/kg/d) '

Animal 1D: R15415 Pathologist: DNP =

Animal Fate: TK Long-Evans

Reference to Necropsy Record: Related Histopathology: ’
UTERUS WITH CERVIX - DISTENDED, MODERATELY, UTERUS - No Corollary change detected

BILATERAL 7Y

o

=y
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PATHOLOGY ASSOCIATES INTERNATIONAL -
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103
COMMENT REPORT e
STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 1: Corn Gil (2.5ml/kg/d)
Animat 1D: R15315 Pathologist: DNP
Animal Fate: TK Sprague-Dawley .

TISSUE COMMENTS:

UTERUS - NORMAL PROESTRUS. 7
Animal ID: R15317 Pathologist: DNP oy
Animal Fate: TK Sprague-Dawley L

TISSUE COMMENTS: -

THYROID - ESOPHAGUS: THERE IS A FOCUS OF CHRONIC ACTIVE INFLAMMATION IN THE PERI-ESOPHAGEAL MUSCULATURE .

ACCOMPANIED BY LOSS OF MYOFIBERS AND PROLIFERATION OF BLOOD VESSELS AND FIBROBLASTS. LS
.3

Animal ID: R15318 Pathologist: DNP

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:

THYROID - ESOPHAGUS: MYOSITIS, MODERATE, FOCAL, CHRONIC
Animal ID: R15319 Pathologist:z DNP .
Animal Fate: TK Sprague-Dawley . \

TISSUE COMMENTS: !

UTERUS - NORMAL PROESTRUS.

Animal 1D: R15320 Pathologist: DNP

Animal Fate: TK Long-Evans T

TISSUE COMMENTS: ]
THYROID - PERIESOPHAGEAL MUSCE: FIBROSIS, FOCAL. PERIEOPHAGEAL CONNECTIVE TISSUE: HEMORRHAGE, LOCALLY EXTENSIVE.
UTERUS - NORMAL PROESTRUS.

LABCAT HP4.33 07-APR-2000 =7

Ve
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Page 2
PATHOLOGY ASSOCIATES INTERNATIONAL J
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GRCUP: 1: Corn Oil (2.5mi/kg/d)
Animal ID: R15321 Pathologist: DNP

Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - CERVICAL CONNECTIVE TISSUE: CELLULITIS, SUPPURATIVE, LOCALLY EXTENSIVE. PERI-ESOPHAGEAL

MUSCULATURE: FIBROSIS, FOCAL.

Animal ID: R15323 Pathologist: DNP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
UTERUS - QVIDUCT: CYSTIC DILATION.

Animal ID: R15324 Pathologist: DNP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - ESOPHAGUS: MICROABSCESS, FOCAL.

Animal ID: R15325 Patholtogist: DNP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
OVARIES - OVIDUCT: DILATION, CYSTIC.

LABCAT 4P4.33 07-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103
COMMENT REPORT =
STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 2: Ethynyl estradiol (0.005mg/kg/d)
» Animal ID: R15329 Pathologist: DNP
Animal Fate: TK Sprague-Dawley
TISSUE COMMENTS:
THYROID - ESOPHAGUS: THERE IS A FOCUS OF CHRONIC ACTIVE MYOSITIS IN THE PERIESOPHAGEAL MUSCLE.
EXTENDING LATERALLY AND BETWEEN FASCIAL PLANES IS A LOCALLY EXTENSIVE AREA OF PYOGRANULOMATQUS CELLULITIS.
Animal ID: R15333 Pathologist: DNP
Animal Fate: TK Long-Evans
TISSUE COMMENTS:
THYROID - ESOPHAGUS: FIBROSIS, FOCAL
Animal ID: R15336 ' Pathologist: DNP .
Animal Fate: TX Long-Evans :
TISSUE COMMENTS:
THYROID - ESOPHAGUS: THERE_ IS FOCAL FIBROSIS IN THE PERIESOPHAGEAL MUSCLE.
1
is
b
;~A

LABCAT HP4.33 07-APR-2000
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Page 4
. PATHOLOGY ASSOCIATES INTERNATIONAL s
‘ ASSESSM=NT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

n COMMENT REPORT

gy ey s L L e L Rt
STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 3: Tamoxifen (10mg/kg/sd)
Animal ID: R15342 Pathologist: DNP

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID - PERI-ESOPHAGEAL MUSCLE: FOCAL FIBROSIS.

LABCAT 1P4.33 07-APR-2000
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PATHOLOGY ASSOCIATES INTERNATIONAL g
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATICN STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 4: Propylthiouracil (PTU) (240mg/kg/d)

No Comments for any animal in this group

LABCAT HP4.33 07-APR-2000
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Page 6
PATHOLOGY ASSOCIATES INTERNATIONAL s
ASSESSMENT OF FUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 5: Ketoconazole (100mg/kg/d)
~ Animal ID: R15365 Pathologist: DNP

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID ~ PERI-ESOPHAGEAL MUSCLE: FOCAL FIBROSIS.

Animal ID: R15366 Pathologist: DNP
Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID -~ PERI-ESOPHAGEAL MUSCLE: FOCAL FIBROSIS.

Animal ID: R15367 - Pathologist: DNP
Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID - PERI-ESOPHAGEAL MUSCLE: FOCAL FIBROSIS.

Animal ID: R15372 Pathologist: DNP
Animal Fate: TK Long-Evans

TISSUE COMMENTS:
THYROID - PERI-ESOPHAGEAL MUCLE: MYOSITIS, CHRONIC, FOCAL.

LABCAT HP4.33 07-APR-2000

ENVIRONMENTAL PROTECTION AGENCY 151 R



1

TherImmune No. 1143-103

Page 7
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOFMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103
COMMENT REPORT
STUDY 1D: 1143-103 STUDY NUMBER: 1143103 K 1
SEX: FEMALE GROUP: 6: Pimozide (30mg/kg/d)
Animal ID: R15375 Pathologist: ONP

Animal Fate: TK Sprague-Dawley

TISSUE COMMENTS:
THYROID - PERI-ESOPHMAGEAL MUSCLE: THERE IS A FOCUS OF FIBROSIS ACCOMPANIED BY REGENERATING SKELETAL MUSCLE FIBERS.

Animal ID: R15377 Pathologist: DNP
Animal Fate: TK Sprague-Dawley A”}

TISSUE COMMENTS:
THYROID - PERI-ESOPHAGEAL MUSCLE: MYOSITIS, CHRONIC, FOCAL

N
._J

LABCAT HP4.33 07-APR-2000
?_ ]
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Page 8
PATHOLOGY ASSOCIATES INTERNATIONAL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN
JUVENILE FEMALE RATS
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 1143-103

STUDY ID: 1143-103 STUDY NUMBER: 1143103
SEX: FEMALE GROUP: 7: Methoxychior (100mg/kg/d)
Animal ID: R15409 Pathologist: DNP

Animal Fate: 7K Sprague-Dawley

TISSUE COMMENTS:
THYROID - PERI-ESOPHAGEAL MUSCLE: MYOQSITIS, CHRONIC, FOCAL

LABCAT HP4.33 CEND OF REPORT) 07-APR-2000
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% Pathology Associates International E——
E_—_/an'a [}
A Cormpany of Science Applications Interational Corporation AnEpioyee-Ownea Campany

Pathoelogy Report

Assessment of Pubertal Development and Thyroid Function
in Juvenile Female Rats

Therlmmune Research Corporation Study Number: 1143-103

QUALITY ASSURANCE STATEMENT

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

Date of Date Findings Reported to PAI
Inspection Phase Inspected Management/Study Pathelogist
02/17/00 Tissue Trimming 02/17/00
04/05-07/00 Individual Animal Data 04/07/00
04/05-07/00 Draft Pathology Report 04/07/00
06/15/00 Final Pathology Report 06/15/00

v £ /3 ol e

Karen E. Butler Date
Quality Assurance Officer

15 Worman's Mill Court, Suite | » Frederick, Maryland 21701  (301) 663-1644 « (301) 663-8994 FAX
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APPENDIX 9
INDIVIDUAL SERUM T4 AND TSH LEVELS
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (SPRAGUE DAWLEY)

ANIMAL ID T4, TOTAL (UG/DL) TSH (NG/ML)

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

A e e e a2

R15314 4.84 1.03
R15315 4.78 1.62
R15316 4.54 0.92
R15317 - 3.78 2.31
R15318 3.54 1.47
R15319 4.01 1.84

GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL, ESTRADTOL

R15326 2.94 1.63
R15327 3.36 1.28
R15328 3.35 1.99
R15329 3.32 1.94
R15330 3.62 1.24
R15331 4.18 1.83

GROUP: 3 - 10 MG/KG/DAY TAMOXIFEN

pE220TA57 I BRI L 2 AT e e

R15338 5.02 3.14
R15339 5.57 1.99
R15340 5.25 1.63
R15341 5.16 1.95
R15342 4.03 2.68
R15343 5.15 2.68
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIOURACIL
R15350 0.02 28.50 -
R15351 0.05 30.89
R15352 0.02 22.58
R15353 0.00 25.03
R15354 0.00 26.92
R15355 0.00 23.63

GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

SN e R e s

R15362 3.15 1.33

R15363 3.39 1.72
R15364 3.38 1.48
R15365 2.92 1.53
R15366 ‘ 2.45 1.44
R15367 3.29 1.87
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15374 4.28 1.80
R15375 2.77 1.05
R15376 3.32 1.36
R15377 2.69 0.93
R15378 2.91 1.13
R15379 2.80 1.70

GROUP: 7 - 100 MG/KG/DAY METHOXVCHLOR

SR s

R15406 3.30 1.12
R15407 3.63 1.38
R15408 2.73 1.83
R15409 4.06 0.87
R15410 3.38 1.38
R15411 2.93 1.20

APPENDIX CONTINUED
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1143-103

APPENDIX 9 (CONTINUED)
INDIVIDUAL SERUM T4 AND TSH LEVELS

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

ANIMAL ID T4, TOTAL (UG/DL) TSH (NG/ML)

GROUP: 1 - 2.5 ML/KG/DAY CORN OIL
R15320 4.19 2.94
R15321 4.38 1.57
R15322 4.34 1.16
R15323 3.51 2.30
R15324 4.31 1.00
R15325 4.64 1.64

GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL

R15332 5.97 1.77
R15333 4.32 1.83
R15334 3.68 1.06
R15335 5.00 2.66
R15336 4.74 1.62
R15337 3.62 1.09

GROUP: 3 - 10 MG/KG/DAY TAMOXTIFEN
R15344 5.45 1.13
R15345 5.79 2.09
R15346 4.73 1.31
R15347 5.56 1.07
R15348 5.71 2.64
R15349 5.28 1.97

GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL
R15356 0.48 30.05 -
R15357 0.05 24.61
R15358 0.02 26.18
R15359 0.00 26.06
R15360 0.00 22.14
R15361 0.00 10.32
GROUP: 5 -~ 100 MG/KG/DAY KETOCONAZOLE

R15368 4.38 2.32
R15369 2.38 1.39
R15370 3.35 1.16
R15371 3.26 1.37
R15372 3.43 2.69
R15373 3.02 1.58

GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15380 5.21 0.96
R15401 2.81 1.05
R15402 2.86 1.00
R15403 2.77 0.66
R15404 3.45 0.71
R15405 3.69 0.96

GROUP: 7 - 100 MG/KG/DAY METHOXYCHILOR

R15412 4.85 1.12
R15413 4.02 1.08
R15414 3.77 0.82
R15415 4.79 1.03
R15416 4.06 0.85
R15417 3.61 1.57
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APPENDIX 10 o
INDIVIDUAL DAY OF DEATH
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (SPRAGUE DAWLEY)
ANIMAL ID . DAY OF DEATH (PND)

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

R15314 42
R15315 42
R15316 42
R15317 43
R15318 43
R15319 43 e
GROUP: 2 - 0.005 MG/KG/DAY ETHYNYL ESTRADIOL 1
R15326 42
R15327 42
R15328 42
R15329 43
R15330 43
R15331 43
GROUP: 3 - 10 MG/KG/DAY TAMOXIFEN N7
R15338 42
R15339 42 -
R15340 42
R15341 43
R15342 43 ]
R15343 . 43 .
GROUP: 4 - 240 MG/KG/DAY PROPYLTHIQURACIL
R15350 42 -
R15351 42
R15352 42 . f
R15353 43 N
R15354 43 o
R15355 43
)
GROUP: 5 - 100 MG/XG/DAY KETOCONAZOLE 'j
R15362 42 i
R15363 42
R15364 42 2
R15365 43 i
R15366 43 8
R15367 43
GROUP: 6 - 30 MG/KG/DAY PIMOZIDE
R15374 42
R15375 42 -
R15376 42 e
R15377 43 :
R15378 43 v
R15379 43

R15406 42 o
R15407 42

R15408 42 ..
R15409 43 '
R15410 43

R15411 43 &
PND = POSTNATAL DAY o 1
APPENDIX CONTINUED
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APPENDIX 10 (CONTINUED)
INDIVIDUAL DAY OF DEATH
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (LONG-EVANS)
ANIMAL ID DAY OF DEATH (PND)

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

R15320 42
R15321 42
R15322 42
R15323 43
R15324 43
R15325 43

GROUP: 2 - 0,005 MG/KG/DAY ETHYNYL ESTRADIOL

R15332 42
R15333 42
R15334 42
R15335 43
R15336 43
R15337 43

R15344 42
R15345 42
R15346 42
R15347 43
R15348 43
R15349 43

R15356 42 -
R15357 42 .

R15358 42

R15359 43

R15360 43

R15361 43

GROUP: 5 - 100 MG/KG/DAY KETOCONAZOLE

R15368 42

R15369 42

R15370 42

R15371 43

R15372 43

R15373 43

GROUP: 6 - 30 MG/KG/DAY PIMOZIDE

R15380 42

R15401 42

R15402 42

R15403 43

R15404 43

R15405 43

GROUP: 7 - 100 MG/KG/DAY METHOXYCHLOR

R15412 : 42

R15413 42

R15414 42

R15415 43

R15416 43

R15417 43

PND = POSTNATAL DAY
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APPENDIX 11 I
STATISTICAL ANALYSIS : :
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS {LONG-EVANS)

-7

&y
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—

1
i

Xzeriment RILL3-

Wk

Taxls 1
Tast of Zcmegeneity of Variance Cver All Greups
rown-Forsyta Versiorn c¢f Levene's Test

Cependent PrccF
term 0.7230
liver 0.5604
kidney 0.4719
uterus " 0.1180
uterusd 0.0772
pit 0.3618
t4 0.3741
tsh 0.1757
vagop 0.0820
estrus 0.0757
ovary 0.2329
adren 0.5378

Experiment R1143-103 - Sprague Dawley Juvenile Female Rats
Body and Organ Weights
Table 2
Analysis of Covariance: Test for PND22 x Dose Interaction

Dependent ProbF
term 0.8238
liver 0.7392
kidney 0.9266
uterus 0.1285
uterusd 0.5583 R
pit 0.3612
4 0.3564
tsh 0.8422
vagop 0.9989
estrus 0.8821
ovary 0.2051
adren 0.4081

Experiment R1143-103 - Sprague Dawley Juvenile Female Rats
Body and Organ Weights
Table 3
Results of MANCOVA for All Eadpoints

Hypothesis " ProbF
Control_vs_Dose2 <.0001
Control_vs_Dose3 <.0001
Control_vs_Cosed <.0001 _
Control_vs_Dose5 <.0001
Control_vs_Doseé 0.0007

Control_vs_Dose7 <.0001
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Exgerizent R1142-103 - Sprague Dawley Juvenile Female Rats
Ratio Data
Table 4
Ra-ics: Tes: of Homecgeneity of Variance Over All Grougs
Ratics: Brown-Forsyth Version of Levene's Test

]
!

Dependent ProbF
liver 0.4368 P
kidnev 0.5502 : ?
uterus - 0.2984 \
uterusd 0.2300
pit 0.3792 ]
ovary 0.1090 .
adren . 0.7096 ’ t
Experiment R1143-103 - Sprague Dawley Juvenile Female Rats
Ratio Data
Table 5
Analysis of Covariance: Test for Weaning Body Weight x Dose Inter : ?
Dependent " ProbF v
liver 0.4207
kidney 0.3938 )
uterus 0.1415 : .
uterusd 0.5086 o
pit 0.3328 R
ovary 0.2443
adren 0.1235 : o ?
Experiment R1143-103 - Sprague Dawley Juvenile Female Rats ) j
Ratio Data . -
Table 6
Ratios: Results of MANCOVA . ?
Hypothesis ProbF N }
Control_vs_Dose2 0.0043
. Control_vs_Dose3 <.0001 .-
Control_vs_Dosed 0.0083 . E
Control_vs_DoseS <.0001 . %

Control_vs_Dose6 0.05%99
Control_vs_Dose7 0.5656

|

ENVIRONMENTAL PROTECTION AGENCY 162

N



TherImmune No. 1143-103

i

Exgeriment R1143-133 - Long Evans Juvenile Femals Rats
2edy and Crzanm Weights

. Takle 1
) ’ Tast of Hemegeneity of Variancs Over All Greoups
Brown-Forsyth Versicn of Levene's Tasc

Dezendent PxcbF

) tera 0.4405

} liver 0.5748

kidney 0.5848

uterus 0.2793

uterusd 0.0768

) ovary 0.4025

; adren 0.2330

! pit 0.5518

t4 0.1744

tsh 0.7372

vagop 0.2103

estrus 0.1084

Experiment R1143-103 - Long Evans Juvenile Female Rats
Body and Organ Weights
Table 2
Analysis of Covariance: Test fcr PND22 x Dose Interaction

Dependent ProbF
n term 0.4120
‘ liver 0.4004
. kidney 0.1766
uterus 0.4272
uterusd 0.4953 -
ovary 0.1984 ’
) adren 0.6128
ol pit 0.9881
. td 0.7819
tsh 0.6124
vagop 0.6813
estrus 0.4712

Experiment R1143-103 - Long Evans Juvenile Female Rats
Body and Organ Weights

Table 3
3 . .Results of MANCOVA for All Endpoints

" Hypothesis ProbF
. Control_vs_Dose2 <.0001
. Control_vs_Dose3l <.0001

: ) Control_vs_Dosed <.0001 -
. i\ Control_vs_DoseS <.0001
s Control_vs_Doseé <.0001

Control_vs_Dose7 <.0001
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Ratics: .-
Razics: }
Cerendent ExrchF ]
liver 0.8361 o
kidney 0.7716 ” {
uterus 0.1795 )
uterusd 0.1161
ovary 0.8876
¢ aéren 0.5858 -
: pit 0.7059 : !’
Experiment R1143-103 - Long Evans Juvenile Famale Rats
Ratio Data
Table 5 ) -
Analysis of Covariance: Test for Weaning Body Weight x Dose Inter I
Dependent ProbF e
liver 0.4001
kidney 0.3902
uterus 0.2621
uterusd 0.4399 .
ovary 0.3102 .
adren 0.7079 :
pit 0.9841 N
Experiment R1143-103 - Long Evans Juvenile Female Rats 5
tio Data ~
Table 6
Ratios: Results of MANCOVA Y
Hypothesis PrcbF E
Control_vs_Dose2 0.0182
. Control_vs_Dose3 0.0031 .-
Control_vs_Dose4d 0.2168 2
Control_vs_Dose5 <.0001 §
Control_vs_Doseé 0.7227 - J
Control_vs_Dose7 0.2627
)
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R
: APPENDIX 12
PROTOCOL
ASSESSMENT OF PUBERTAL DEVELOPMENT AND THYROID FUNCTION IN JUVENILE FEMALE RATS (LONG-EVANS)
\
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\ - Therimmune No. 1143-103

THERlMMUNE_ -

Research Corporatlon ‘

STUDY PROTOCOL .~

B Assessment of Pubertal Development and
' Thyrmd Functlon in J uvemle Female Rats

TherImmnne Rueard: Corporanon

‘ :’. M\J"‘\-—s zc:.r_a— Ve l“ Q(q. )

REVIEWED: ' B : r}

Céargle L. Brown Date . i
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EPA Requisition No. AC5001 - Therlmmtme No. 1143-103 ‘
EPA Reference No. QT-RT-99-002276 : )
r PROTOCOL
1. Study Title :
. Assessment of Pubertal Development and Thyroid Function in Juvenile Female Rats
“‘ II. Purpose '

. The purpose of this protocol is to quanufy the effects of envrronmental compounds on
| S pubertal development and thyroid function in the intact Jjuvenile female rat. .The larger
: - : goal is to use this study and its replicate (1143-101) to: 1) prov1de preliminary
validation of the protocol for future EPA studles and 2) assess lntra-laboratory and :
inter-strain variation.

'-III Studyl.omuon : AR
Therlmmune Research Corporatlon (Therlmmune)
15 Firstfield Road ° v
" Gaithersburg, Maryland 20878
Phone: 301-330-3737
“Fax: 301-330-3738

IV. Sponsor and Address i
Environmental Protection Agency
Kenneth H. Elstein, Project Ofﬁcer TR
Phone: 919-541-3581 Fax: 919-541- 1499 .
Julio E. Lopez, Contracting/Ordering Officer
Phone: 919-541-4474 Fax: 919-541-4273 )
RTP: MD-71 NHEERL '
Research Tnangle Park NC 27711

| V TherlmmnmeStaff S : .
A. Principal Investigator GaryW Wolfe, Ph.D D AB T

) : . B. Study Director . MeredrthS Rocca, PhD

4 " C. Pathologist ’ John M Pletcher, D.V.M,, M P. H
: ‘ : ' ‘D.A.CV.P.,D.A.CVPM

D. Quality Assurance Director ~ James Carlgnan B. S
E. Veterin_a.ria.n Edward_T. Greenstein, D.V.M, A.CLAM.
VI. Regulatory Compliance

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

\ TherImmune Research Corporation 1
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EPA Requisition No. AC5001 - Therlmmune No. 1143-103
EPA Reference No. QT-RT-99-002276
(" VI Quality Assurance }

The protocol, in-life phases, and the final report will be audited by Quality Assurance
in accordance with TherImmune Standard QOperating Procedures. Data will be
examined for chgnpleteness, consistency, and proper documentation. -

VILL. Proposed Study Timetable -

‘Initiation of Dosing: ~ January 14, 2000

" Last Terminal Sacrifice: - February 4,2000 * 570~ - '
Progress Report: ; December 31, 1999 .
_ DraftReport .- - March 3,2000 . i
. Final Report: - . May 5, 2000 © ' }
lX.“TstArticlos Y
A. Identlﬁcatxon _ : _ )
) Vehicle: - -~ ~ Comoil . . :
Test _Aruc_:le 1 Ethyny! estradiol N
Test Article2: ~ Tamoxifen . ﬁ
Test Article 3: ’ Propylthlouracﬂ (PTU) -
Test Article 4: Ketoconazole : = -
“Test Article 5: Pimozide ' )
- Test Artwle 6: ' Methoxychlor : )‘
Purity w111 be provxded by the suppher N
o

C. Charactenstus ' ' : '
. Information on the methods of synthe515 and stablhty, as Well as data on -
composition or other chara.ctensncs whlch deﬁne the test arucles, ison ﬁle w1th

the manufacturer

R

P D. Reserve Samplos

: SR 1. A sample of each reagent as prov1ded by the vendor in the followmg
quantities:
100 mg each of tamoxifen, propylthmuraml and ketoconazole
1 g each of ethyny! estradiol, pimozide and methoxychlor

o

g

2. 1 ml of the initial stock solution made from the reagent (if applicable).

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

TherImmune Research C’arporuziou 2

'-, !
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EPA Requisition No. AC5001 - Therimmune No. 1143-103
EPA Reference No. QT-RT-99-002276 '

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

X Husbandry

A. Housing o
Animals will be housed in polycarbonate boxes wn‘.h Sam-Chxp Hardwood
laboratory bedding as follows: .
Pregnant/lactating females: 1/cage
Juvenile females 3/cage, if possible
“B. Food B ‘ IR
Teklad 7012 Certified Rodent Diet will be prov1ded ad lzbztum Fresh food w111 Bt
be provided weekly. - IR
Feed is analyzed by the manufacturer for concenu'auons of specxﬁed heavy PR
metals, aflatoxin, chlorinated hydrocarbons, organophosphates, and specxﬁed L
nutrients. Specxﬁed m1tnems analyses are on file at TherIm:mme Ce AL

- . C. Water
Tap water will be prov1ded ad libitum via an automatlc watenng system or’
water bottles. The water is routinely analyzed for contaminants and specxﬁc
microbes. The results of these analyses are on file at TherImrmme :

D. Contaminants
The Study Director and/or Sponsor have considered posmble mterfermg
substances potentially present in animal feed and water, mcludmg the test .
material itself or possible structurally related materials as well as the items listed
in (B) and (C) above. - None of these contaminants are reasonably expected to be

- present in animal feed or water at levels sufﬁc1ent to mterfere w1th this study

R E. Environment ' ‘ i

P " The targeted temperature range is 20- 24° C with a relatlve lmmlchty of 40-50%

E ' Temperature and humidity are monitored continuously. - A 14-hour
light/10-hour dark cycle (lights on at 0500 h, off at 1900 h), will be maintained.
Ten or greater air changes/hour will be maintained.

F. Acclimation
Pregnant fermnales 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 diseased or unsuitable
for testing will be removed from the study.

TherImmune Research Corporation 3
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EPA Requisition No. AC5001 - Therlmmune No. 1143-103
EPA Reference No. QT-RT-99-002276 '

( XL Experimental Design - Production of Juvenile Animals
This section describes procedures for producing the juvenile animals which will be used -
as study animals on protocols 1143-102 and 1143-103. Briefly, one set of timed
pregnant females will arrive at TherImmune on Gestation Day (GD) 12 and will be
used for both protocols. The females will be allowed to deliver and rear pups. At

i weaning, the female pups w111 be used on this protocol and the male pups on protocol 7

v 1143-102

A Animals o e e

1. Strain/Source S '
Hsd: Sprague Dawley°SD° Rats o
Harlan Sprague Dawley, Inc., Indlanapolls,

Long-Evans Hooded Rats
Harlan Sprague Dawley, Inc Inchanapohs,

2. Number/Sex : :
; 20 timed pregnant Sprague—Dawley females
.20 timed pregnant Long-Evans females ;

3 Identification ‘ ' .
Females will be ldennﬁed by mdmdual ear tag and cage label oo

Justlficatlon : ' ’ ’
Rats will be used because of the extensive l-ustorlcal data base BEEERE

Observatmn of Ammals
. 1. Clinical Observatmns . L
Clinical observations for mortality and morbundlty w1ll be performed .
twice daily by cage-side observation.

2. Litter Observations
a. Parturition '
Pregnant females will be observed at least twice daxly for signs of
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

litters; pups will not be individually identified.) ' i
Therlimmune Research Corporation 4 :
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EPA Requisition No. AC5001 - Therlmmune No. 1143-103
EPA Reference No. QT-RT-89-002276

( ~ ¢. Culling
On PND 3 or 4, litters will be culled to 8 to 10 pups
(approximately equal numbers of male and females pups, when
possible). Culled pups will be euthanized with sodium
pentobarbital overdose :

d. Weaning ' o
Pups will be weaned on PND 21.

3. Terminal SacnficeINecropsy Dams and Untreated Pups

a. Unscheduled Sacnﬁces and Deaths ’
Moribund dams will be anesthetized via carbon dioxide mhalatlon é
and dlscarded w1thout Decropsy.

- Moribund pups w111 be sacnﬁced W1th sodium pentobarbxtal
T ' overdose or carbon dioxide mhalanon, and dlscarded wuhout
‘ DEecropsy.

Animals found dead will be d_.iscarded without necropsy.

;.(' S b ScheduledSacnﬁces .

Co i Lo After total litter loss or litter weaning onPND 21, damsmﬂbe
anestheuzed via carbon dioxide mhalanon and dlscarded w1thout
" DECTOPSY. . - .-

Culled pups w1ll be eut.hamzed w1th sod1um pentobarbltal
overdose, and dlscarded without DeCropsy. :

- C Selectlon of StudyAmmals

On PND 21, female pups will be wexghed to the nearest 0.1 g, weight ranked .
and assigned to groups using computer-generated random mumbers. * At the time

- of randomization, the weight variation of each female used should not exceed 8
grams above or below the mean weight, and the mean body weights for each
group will not be statistically different. Unthrifty or runted pups will not be
selected.

Procedures for selected females are described in Section XII.

o~

TherImmune Research Corporation 5
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EPA Requisition No. AC5001 - Therlmmune No. 1143-103
EPA Reference No. QT-RT-99-002276

( Unselected female pups may be returned to the animal colony or sacrificed by
carbon dioxide inhalation and discarded without necropsy. Male pups will be
used on Protocol 1143-102.

X1I. Experimental Design - Treatment and Assessment of Juvemle Animals . -
The procedures described below will be performed on both strains of rats concurrently '
to compare inter-strain variability. '

A. Apimals

1. Number/Sex
42 Sprague-Dawley females
42 Long-Evans females

2. Identification
Individual ear tag and cage label.

'B. Group Designation and Dosage Levels

Corn Oil
Ethyny! estradiol

R Tamoxifen

Propylthiouracil (PTU)

'C. Dosing Procedures

1. Method of Administration .
Oral gavage, using an 18-gauge gavage needle (1" long, with22.25 mm
ball) and a 1 cc glass tuberculin syringe for each treatment. )

2. Frequency
' Daily, between 0700 and 0900 h PND 22 through 42 or 43

.\_’-on—‘-l

N

- IR ey
aiia, . . e

.K\
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EPA Regquisition No. AC5001 - Therimmune No. 1143-103

EPA Reference No. QT-RT-99-002276

' D Observation ofAnnnals

6. Vagma.l Openmg

3. Volume N
2.5 ml/kg body Weight, adjusted on a daily basis.

4. Formulations
Test articles w111 be suspended in com 011

5. Absorptmn :
Tox1c or pathologxc effects will serve as ev1dence of absorptwn

1. Clinical Observatxons o : ' ' ' _
: Clinical observations for mortahty and morbundlty w111 be performed
twme daily by cage-mde observanon . ' .

2. Physical Exammauons o L
Deta.ded chmcal observatxons w111 be performed weekly

Females will be exammed dmly for vagmal openmg begmnmg on PND o
- 22. The appearance of a small “pinhole”, a vaginal thread and complete -

vaginal opening will be recorded on the days observed. . The day of
" complete vaginal opemng will be used for analy51s g

7. Vaginal Cytology o
Following vaginal opening, daily vaginal smears will be taken, stained

and examined for stage of estrous.
TherImmune Research Corporation 7
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i E. Termination

1. Unscheduled Sacrifices and Deaths o
Necrop51es will be conducted on all moribund animals and on all animals 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 possxble to the time of death

2. Terminal Sacrifice : ' '
Between 1300 and 1700 k on PND 42 or 43, all surviving ammals w111 be
... killed by decapitation. Decapitation shall occur in a room separate from the
" bousing area and w1thm 15 seconds of removmg the amma.l from its cage. '

“F. Poslmortem Procedurs B

1 Serum Collection and A.nalys:s : B ;
. Trunk blood (supplemented by cardiac puncture, if necessary) w111 be
collected immediately after decapitation. Serum will be separated by
centrifugation. LT ‘
A minimum of 500 pl/ammalwﬂlbeahquotedmto 1 7m151hcomzed T
microcentrifuge tubes, - stored at -20° C, and shrpped by express carner to '
Dr. Ralph Cooper
US EPA/NHEERL/RTD, MD-72
2525 NC Highway 54 =
Durham, NC 27713

A minimum of 550 yl/ammal will be ahquoted into 1 ml mlcrocentnfuge
tubes, stored at -20° C, and shipped to-Ani Lytics (Gaithersburg, MD) for
T4 and TSH analysis. Low, medium and high mtemal RIA standards w1]1 ‘
be used for each assay. - .

i 2. Gross Necropsy
All animals will be subjected to a full gr0SS NIECTOpSY, which mctudes
examination of the external surface of the body, all orifices, and the cranial,
thoracic, and abdominal cavities and their contents.

3. Organ Weights
Connective tissue and fat shall be carefully removed from the following
tissues using small surgical scissors. The following organs will be weighed
immediately after dissection to avoid drying of the trimmed tissues.

(1) ovaries

C
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YA Abstract

' ~_,fc Results
- mortality

body weights

VONALDE LN

The uterus wﬂl then be placed on a paper towell sht to allow the ﬂmd -
contents to leak out, gently blotted dry and rewelghed '

- "The preserved thyrol ,
.. - in paraffin, sta1nedw1thhematoxyhnandeosm, and examined . -
o ,_m1croscop1cally by a pathologlst at Pathology Assoc1ates Internauonal

. At termination of the study, a ﬁnal report which mcludes' the followmg mformatlon  (as
K appropnate) w111 be prepared and submttted S

' "B Expenmental Doslgn and Methods

-clinical observanons

age and weight at vagmal opemng
estrous cycling :

gross pathology . '

organ weights and organ/body ratxos
histopathology .

serum T4 and TSH

uterus with cervix
thyroid
liver

. kidney .

pituitary -
adrenals
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- D. Statistical Analyses
: Data shall be analyzed using multivariate analysxs of covariance (MANCOVA),

using body weight at weaning as a covariate. If the treatment x body weight at
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 appropnate data transformanons 3
(i.e. log transformanon) shall be employed '

E. Statistical Evaluation (as deemed appropnate)
age and weight at vaginal opening
~ age at first estrus :
body weight .
organ weights and organ/body welght ranos
serum T4 and TSH -

nAWN e

F Tables (mcludmg mean, standard error, and sample 51ze) R
meanageandwelghtatvagnalopemng ORI
mean age at first estrus
mean daily body weight
mean body weight change from PND 21 to necropsy L

summary of clinical signs for each test group to mclude a hst of each
findings and number of animals affected
mean serum T4 and TSH . -

mean organ weights and organ to body welght rano
summary incidence of gross pathology findings '
summary mcxdence of hlstopathology ﬁndmgs L

Nhw e

WV ®Na

G. Appendxcs '
day of death for each animal :
individual age and weight at vaginal opemng
individual vaginal cytology - :
individual body weights
individual clinical signs for each animal to mclude the week of observanon
of each sign, a description of each sign and its subsequent course -~
individual serum T4 and TSH L

_ individual organ weights and organ to body Welght ratlos
individual gross pathology findings
individual histopathology findings

bl S

el o

. XIII. Record Retention
All study records, study protocols, final reporrs protocol and report revisions, and any
written letters, memorandums or communications concerning the conduct of the study

~
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¢ " shall be retained at the TherImmune Archive for at least one year from study
completion. Documentation of any transfer of study records, specimens, and reports
will be maintained by TherImmune for a period of one year.

* ' XIV. Amendments
~ -, . Amendments to this protocol w1ll be approved by the EPA Project Officer, justified, -
dated, and signed by the Study Director. Amendments w111 mclude a statement notmg

R thelmpact,xfany, onthesmdy SR _ .

'Deviations from the GLP Regulahons, Protocol, and Standa:d Operatmg Procedures’ _
.. will be mmedlately reported to the TherImmune Study Director. - The Study Director  *.
°* will note in the study records any deviation, the effect of the devmtxon on the study any :
. correctwe c tlon taken, and wﬂl i orm the EPA Pro;ect Ofﬁcer ’

TherImmune Research Corporation 11
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" attached will be submitted for hlstology

' PROTOCOL ?@NDMENT
TherImmune No.: 1143-103
AMENDMENT NUMBER: 1 . LT
STUDY TITLE: Assessment of Pubertal Development and Thyrold Funcnon in Juvemle
Female Rats ’
DISTRIBUTION- _ )
STUDY DIRECTORS/W olfe and Rocca ' STUDY NOTEBOOK/Muse!man
OPERATIONS DIRECTOR/Morgan .~ CENTRAL FILE/Wolfe
FACILITY MANAGER/Blackford - DOSE PREPARATION/Nyakm
TECHNICAL SUPERVISOR/Hatcher ) "JACUC CHAIR/Rocca
VETERINARIAN/Greenstein ‘ =’ PROJECT LEADER lﬁé‘r‘s't’mepper
QUALITY ASSURANCE/Cangnan E .' . NECROPSY/Hackett
SPONSOR/Elstein -: - - PAYI/Delaney (3) “i
HEALTH AND SAFETY OFFICER/B]ackford " HEAD TECH/Musselman
ANALYTICAL CHEM/NA - 3 CONTRACTS/Allen
SALES-MARKETING/Zemo R R R
ORIGINAL FILED IN QA

SPONSOR AUTHORIZATION. 1/24/00 e-mall from Kenneth Elstein

1. Subject Organ Wexghts (XII, F, 3) - )
thyrmdswﬂl not be welghed The thyrolds w1t.h para!.hyronds trachea esopl :

Jmuﬁcatxon. Thyrmds welghts were deemed unneeessary as hormone proﬁles and h1 tology

will provide more meamngful data on thyrold effects

2. Subject: Serum Collectlon (XII, F 1)

All serum samples will be ahquoted mto 1.7 ml 51hcomzed mcmcenmfuge mbes and
stored at ~-80°C. : .

Justification: One type of tube is being used for both serum samples for conmstency Samples o
are being stored at a lower temperature for better preservanon 7 R

* Approval:
o S. Aeve a_ 124 -2
Meredith S. Rocca, Ph.D. Date
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