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TWO-GENERATION REPRODUCTION TOXICITY STUDY
OF PROPYLTHIOURACIL WHEN ADMINISTERED
TO SPRAGUE-DAWLEY RATS IN THE DRINKING WATER

1.0 INTRODUCTION

" 1.1 Proposed Investigations/Rationale for Dose Selection

Propylthiouracil (CAS No. 51-52-5) is a thyroid hormone-synthesis inhibitor and anuthyrold
agent for the treatment of hyperthyroidism. Propylthiouracil (PTU) has been shown to decrease T3 and
T4 while increasing TSH. PTU is being used to validate a One-Generation Study to Model proposed to
identify potent and weak thyroid toxicants. The dose levels selected for the study are 0.0001, 0.0004,
and 0.0015% (w/v). The high dose of 0.0015% should result in increased TSH, decreased T3 and T4,
thyroid pathology, and decreased growth. The remaining dose levels should result in less toxicity a no
effect at 0.0001% (w/v).

1.2 Regulatory Comphance

This study will be conducted accordmg to Health Effects Test Guidelines OPPTS 870. 8300
Reproduction and Fertility Effects and in compliance with the Food and Drug Administration Good
Laboratory Practice Regulations for Nonclinical Laboratory Studies (1987). This study will be
conducted according to TherImmune Standard Operating Procedures.

1.3 Quality Assurance

The protocol, in-life phases, data, and the final report will be audited by TherImmune Quality
Assurance. Critical phases to be audited for each generation will be selected by the Director of Quality
Assurance.

1.4 Testing Facility
TherImmune Research Corporation
15 Firstfield Road ' :
Gaithersburg, MD 20878
2.0 TEST ARTICLE
2.1 Characterization of Test Articles (From Dose Formulation Report)
Identity: 6-Propyl-2-Thiouracil

R.OW. ID No.: 1340

Source: Sigma Chemical Co.
CAS No.: 51-52-5
Lot No.: 4TH2500

Molecular Wt:  170.20

Formula: C,;H;;N, 0S8
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Structure:

Purity:

Storage:

:
/
\O

99.8%

Test Article: Room Temperature (~25°C) and protected from light

. Formmlation:  Store in Nalgene™ carboys protected from light at ~5°C

Stability:

Test Article: Analyze every 24 42 weeks to verify stability

Formulation:  Dose formulations (Sug/ml in tap water) are stable for 36 days at

Certificate of analyses:

Bulk Chemical Samples:

5°C in sealed amber glass container. Under conditions which
simulate animal dosing (room temperature), the dose formulation (5
wg/ml in tap water) showed no significant loss over 7 days (recovery
of day 7 sample was 91.2%).

Each batch of each test article will be accompanied by a certificate of
analysis. The Sponsor will determine for each batch of test article the
strength, purity, and composition or other characteristics which appropriately
define the test article. A copy of the dose formulation report will be attached
(Appendix 2).

Prior to use, two 0.5 g samples of the bulk of each test article will be
collected into glass bottles with Teflon® coated lids, sealed and stored in the
freezer (-20°C) protected from light for possible future reanalysis.

A bulk test article sample of 0.5 grams will be collected and sent to

. TherImmune Analytic Service Division for purity and stability testing witbin

30 days of receipt, and thereafter at 24 +2 week mterva.ls AlSg ahquot will
be sent within 30 days prior to the start of any study.

2.2 Safety and Handling

2.2.1 Emergency First Aid Procedures

Eye:  First check the victim for contact lenses and remove if present. Flush victims’ eyes
with water or normal saline solution for 20 to 30 minutes while simultaneously calling
a hospital or poison control center. Assure adequate flushing. Do not put any
ointments, oils, or medication in the victims eyes without specific instructions from a
physician. Immediately transport the victim to a hospital even if no symptoms (such
as redness or irritation) develop.

Therlmmune Research Corporation 5 April 26, 2000
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Skin: IMMEDIATELY flood affected skin with water while removing and isolating all
contaminated clothing. Gently wash affected skin areas thoroughly with soap and
water. If symptoms such as inflammation or irritation develop, IMMEDIATELY call
a physician or go to a hospital for treatment.

Inhalation: IMMEDIATELY leave the contaminated area and té.ke deep breaths of fresh air. If
symptoms (such as wheezing, coughing, shortness of breath, or burning in the mouth,
throat, or chest) develop, call a physician and be prepared to transport the victim to a
hospital. '

Ingestion: ' If the victim is conscious and not convulsing, give 1 or 2 glasses of water to dilute the
chemical and IMMEDIATELY call a hospital or poison control center. If the victim
is convulsing or unconscious, ensure that the victims's airway is open and lay the
victim on his/her side with the head lower than the body. DO NOT INDUCE
VOMITING. IMMEDIATELY TRANSPORT THE VICTIM TO A HOSPITAL.

2.2.2 Protective Equipment
Eye: Safety glasses/goggles

Gloves: Two pairs of dissimilar protective gloves (latex over Nitrile) shall be worn
when handling the neat chemical, and dosing solutions.

Clothing: Minimally, a disposable laboratbry suit (e.g. Tyvek ®), bouffant, and shoe
covers shall be worn, as specified in the most current NTP Statement of Work
5 or the NTP Health and Safety Minimum Requirements which is located in

Health Safety Officer’s Office. . 7
Respiratory .
Protection: A NIOSH-approved chemical cartridge respirator with an organic vapor, acid

gas and high-efficiency particulate filter cartridge. Use only in well

ventilated areas.

2.2.3 Monitoring Procedures
Not required.
2.2.4 Spills and Containment

The Health and Safety Officer shall be informed in the event of any spillage. If the spillage is
containable (at the discretion of the Health and Safety Officer) the following steps shall be

taken:

1. A HAZORB® Chemical Spill Kit will be used.

2. Place HAZORB® control pillows around the spill area.

3. Place additional pillow over spill and allow absorption to occur.
4, Dispose of all absorbed material as hazardolxs waste.
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2.2.5 Decontamination of Labjoratory‘quﬂIVJ‘mént, :

Computer Terminal/

General Equipment Whenever feasible, a protective covering (e.g., plastic wrap) shall be
placed over the keyboard when in use. Before removing general
laboratory equipment (i.e., lab carts, portable hoods and balances)
from animal dosing rooms and/or chemical preparation areas, clean
work surfaces witha 1.0% T.B.Q (quaternary ammonium) solution.

2.2.6 Disposal Procedures

Waste Disposal: Securely package and label, in double bags, all waste material. All
, potentially contaminated material (i.e., carcasses, bedding, soiled disposable
clothing) shall be disposed of by incineration in a chemical incinerator
- equipped with an after burner and scrubber in a manner consistent with
federal (EPA), state, and local regulations.

, The precautions necessary when handling any test article or the prepared formulations
of the test substance are based on the Material Safety Data Sheet (MSDS) supplied by the
Sponsor. The MSDS will be retained in the study file.

2.3 Dose Formulation and Analysis

The quantity of propylthiouracil to prepare a solution in deionized water will be accurately
weighed in a volumetric flask. Deionized water will be added to the flask and the contents added to a
calibrated carboy. Deionized water will be added to the required volume and the solution will be mixed
thoroughly to insure complete dissolution. The formulation for each group will be stored in Nalgene™
carboys protected from light at ~5°C. Each formulation will be dispensed into amber glass- water
bottles with sipper tubes and stoppers on the day of use.

Each water bottle will be color coded by group. The tray used to hold the water bottles will be
labeled with the TherImmune Study No., Task No., R.0.W. ID No., Test article Name, Group, Dose
Level, Véhicle, Mix Number, Preparation Date, Expiration Date, Storage conditions, Study and Group
Color Code (see SOP No 506.0 Storage Sampling, and Labeling of Control and Test Diets and Mixtures
and SOP No.121.0 Color-Coding for Study Identification and Dose Groups).

Each time a new mix or batch is prepared two (2) 50 ml archival samples of each dose level of
test article formulation will be collected and stored at Therlmmune in amber glass bottles with Teflon®
lined lids protected from light in the refrigerator. One sample from each dose level and a 5g sample of
the bulk test article will be forwarded on ice packs to TherImmune Analytical Service Division for dose
concentration analysis at the following times: initial, mid, and final formulations for Fy Evaluation and
initial mix for F, Evaluation and at other periods specified by the Sponsor and communicated to the
Study Director. Archival samples which are not selected for analysis will be discarded as hazardous
waste as following requirements in Section 2.2.6 after at least ninety days following preparation.
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3.0 EXPERIIVIENTAL DESIGN

3.1 Test System

Species: Sprague-Dawley Outbred CD® Rats Crl:CD® BR

Rationale: The Sprague-Dawley rat was selected as the test system due to its established
quality as a breeder and the availability of historical toxicologic data for
reference. ‘

Supplier: Charles River Breeding Laboratories, Inc. (Portage M1ch1gan, or Raleigh,
North Carolina )

Sex: Male and Female

Age (study initiation): = Approximately 5-6 weeks (F;, Evaluation)

Weight Range ‘
(study initiation): F, Evaluation: Males: >100g Females: > 75 g

3.2 Animal Husbandry

All laboratory animal care will be in accordance with the Guide for the Care and Use of Laboratory
Animals, TherImmune Standard Operating Procedures, and applicable EPA, FDA and USDA

regulations.

Acclimation period: At least 5 days

Animal houéing

during acclimation: 1 to 3/cage

_ Lighting: 12/12 hour light/dark cycle

Temperature: 714+3°F

Relative Humidity: 30-70%

Observations: Twice daily observations for general health and availability of
adequate food and water. -

Cage changes: At least twice a week, unless the animals are individually housed in

: 19" x 10%4" x 8" (group-housed) cages which may be changed once a
week.

Feeder/bottle changes: At least once per week

Procedure for Individual

Animal Identification: All animals will be uniquély identified by tail tattoo and by cage

cards.
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Housing Requirements:
| Cage Type:

s Cage Measurement:

Bedding Material:

Feed:

Frequency:

Analysis:

Water: A

Frequency:
Analysis

Health Screening Requirements:

Polycarboﬁate

19" x 10 1/2" x 8" (group housed)
9" x 8 1/2" x 8" (single housed)

"Sani Chip" Hardwood Laboratory Bedding (P.J. Murphy Forest

Products Corp., Montville, N.J.). All bedding will be autoclaved
prior to use.

NIH-07 (Pellets), manufactured by Harlan Teklad (Madison,
Wisconsin).

Ad Libitum.

-The feed is analyzed for nutrients, aflatoxins, nitrosamines, heavy

metals, chlorinated hydrocarbons, organophosphates, PCB's,

nitrates, nitrites, BHA, BHT, total bacterial plates, cohforms, E. coli
and Salmonella by the vendor prior to release.

Deionized Water

Ad Libitum.

A water quality sample is analyzed for total dissolved solids,‘ heavy

- metals, chlorinated hydrocarbons, organophosphates, nitrates,

nitrites, microbiological content, and total trihalomethanes at least
semi-annually to conform with the Safe Drinking Water Act. None
of the contaminants are expected to be at levels sufficient to interfere
with the study.

Prior to initiation of the study two F; males and two F; females will
be sent to AnMed/Biosafe Laboratories (Rockville, MD) for
serologmal tests:

Pneumonia Virus of Mice (PVM)

Respiratory Enteric Orphan III (REO3)

Toolan's H-1 (parvovirusy (TH1)

Encephalomyelitis (GD7)

Sialodacryoadenitis Virus (coronavirus)(SDAV/RCV)
Sendai (SEN)

Mycoplasma Pulmonis (MYCOQ)

Lymphocytic Choriomeningitis (LCM)

Kilham's Rat Virus/rat Orphan Parvovirus (KRV/rOPV)

Therimmune Research Corporation
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4.0 STUDY DESIGN
4.1 General Study Design

F,and F, breeding pairs will be maintained and allowed to produce one litter per pair. Selected F,
animals will be reared to adulthood and be allowed to produce oze litter (F,).

4.1.1 Mortality | .

Any animals found dead or killed in extremis on the study will be subject to necropsy. Th
following tissues will be retained and placed in 10% neutral-buffered formalin unless otherwise

specified:

liver gross lesions

kidneys ovaries (transfer to 70%
left testis ethanol within 24 hours)
left epididymis vagina/uterus/cervix
prostate (ventral and dorso-lateral lobes) - adrenals

seminal vesicles/coagulating glands stomach

brain pituitary

spleen thyroid/parathyroids

Histopathology of the unscheduled deaths/sacrifices will be performed at the discretion of the
Sponsor.

4.1.2 Necropsy
All necropsiés are performed according to Therlmmune Standard Operating Procedures.
4.1.3 Histopathology

Histopathological examination of fixed tissues for animals found dead or killed in extremis will
not be conducted unless indicated by a protocol amendment. Tissues will be transferred to
Pathology Associates International (PAI) located in Frederick, MD under subcontract to
Therimmune. If pathology is conducted, the findings will be incorporated in the final report.

4.2 F, Evaluation (¥, Parents/F, Pups)

At initiation of treatment (Study Day 1), animals will be singly housed. On Study Day 1 (SD1) the
males and females will be dosed via the drinking water and will continue to be dosed daily until
necropsy. On SD 71 (after 10 weeks of exposure), male and female rats from the same group will be
paired (1 female to 1 male). Vaginal smears will be performed daily for confirmation of mating. When
sperm or plug positive (GD 0) or after 14 days of cohabitation, whichever comes first, the females will
be separated from the males. Pups from the F, litters will be maintained with the dam until weaning
(PND 21). Observations of these pups will be made on PND 1, 4, 7, 14 and 21. Pups will be evaluated
for structural effects and sexual development. Selected pups will be used to produce the F, litter.

Therimmune Research Corporation 10 ('L- A Aprit 26, 2000
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4.2.1 Number of Animals

Group Dose Level Number of | Number of l
: (% wiv) Males Females

1 ._0.0000 20 20 "

2 0.0001 20 0 |
I 3 0.0004 20 20 "

4.2.2 Allocation

Eighty males and eighty females plus an appropriate number of extra animals (~10/sex), will
be ordered for the F; Mating Trial. Approximately seven days before treatment initiation,
animals will be randomly assigned to one of four groups by a computer generated
randomization procedure. The randomization procedure will ensure equal weight distribution
between the groups. The males and females will be randomized separately. -

4.2.3 Treatment

Treatment will be administered in the drinking water starting on SD 1 for the males and SD 15
for the females and continue until necropsy. Control animals will receive the vehicle,
deionized drinking water only.

4.2.4 Measurements

Parental
Observations for mortality and
signs of toxicity: Twice daily
Body Weight:
Males At randomization
Weekly thereafter
Females : At randomization”
Weekly
At littering ' '
F,dams during F, lactation — PND 1, 4, 7, 14, and 21 for
- all dams with F litters. ‘
Physical Examination: ' At randomization
At initiation
Weekly thereafter.
Food Consumption:
Males Weekly when housed individually.
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Females Weekly when housed individually.
F,dams during F, lactation — PND 1-4, 4-7, 7-11, 11-14,
and 14-18, 18-21 for all dams with F, litters.

Water Consumption:
Males Weekly when housed individually.

Females Weekly when housed individually.
F,dams during F, lactation — PND 14, 4-7, 7-11, 11-14,
and 14-18, 18-21 for all dams with F, litters.

Vaginal Cytology: Conducted on all F, dams for a minimum of 14 consecutive
days prior to cohabitation. : :

Pup Observations
The following pup observations will be made on PND 1, 4,7, 14, and 21 for the F, pﬁps

Number of live pups

Number of dead pups

Number of males

Total body weight of males

Number of females

Total body weight of females

Anogenital distance including individual pup weights (PND 1 only)

Male and female pups will be examined for pinna detachment and eye opening begmmng on
PND2.

Male pups will be examined for retained nipples on PND 12 and 13 only, pay special attention
to the areola.

The following sexual development observations will be made for the F, animals selected on
PND 16 for the F, Evaluation:

Testes Descent (male) starting on PND 16,
Vaginal Opening (female) starting on PND 25.
Preputial Separation (male) starting on PND 35. -

4.2.5 Disposition of Offspring from F, Parents

PND 16 -- Two males and two females from each litter will be randomly selected for
the F, Mating Trial. These animals will be assigned 2 unique identification number
and tzil tattooed. On PND 21, these animals will be separated from the dam and
housed. Testes Descent (male) observations will start on PND 16. Vaginal Opening
(female) observations will start on PND 25. Preputial Separation (male) observations
will start od PND 35. Approximately one week before PND 81 + 12, one male will
be assigned to one female to form 20 matmg pairs per group. Sibling matmgs will be
avoided.

Therimmune Research Corporation - 12 \L\ April 26, 2000
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Three additional males and females from all litters will be randomly selected on PND
16 for the PND 21 necropsy. Remaining F,. animals will be euthanized by carbon
dioxide asphyxiation and discarded without necropsy following examination for
external reproductive abnormalities on PND 21.

4.2.6 Terminal Procedures

® F, Males selected for Necropsy PND 21 .

Schedule: =~ PND 21
Group: The necropsy will be performed on up to 3 males selected per litter.
Procedure: The pups selected for the PND 21 necropsy will be weighed sacrificed by
" carbon dioxide, exsanguinated and necrop31ed according to the following
procedures.

Organ Weights: brain
spleen
thymus

Tissue
Preservation:  The following organs will be retained in 10% neutral-buffered formalin unless
otherwise specified:

left testis and epididymis (preserved in 2% paraformaldehyde/3 %

glutaraldehyde solution for 3-5 days, then transferred to phosphate-buffered
saline.)

adrenals

kidneys

liver (median lobe)

pituitary

prostate, ventral

-prostate, dorsolateral

seminal vesicles/coagulating glands

thyroid/parathyroids

gross lesions

Histopathology: Possible histopathology will be determined by Sponsor after review of data.
Sperm Analysis: Testicular spermatid head count will be determined on all necropsied male
rats (F)). The right testis will be frozen (~ -80 °C) and used for spermatid

head counts.

m F, Females Selected for Necropsy PND 21

Females :
Schedule: Scheduled on PND 21
Groups: The necropsy will be performed on up to 3 females selected per litter.

Therimmune Research Corparation 13 ' 5 April 26, 2000
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Procedure: Necropsy following terminal body weight and sacrifice by carbon dioxide
asphyxiation and exsanguinated.

Organ Weights: brain
spleen
thymus

- Tissue
Preservation: The following organs will be retained in 10% neutral-buffered formalin unless
otherwise specified:

adrenals

kidneys

liver (median lobe)

ovaries (Bouin’s and transfer into 70% ethanol within 24-48 hours)
pituitary

thyroid/parathyroids

vagina/uterus/cervix

gross lesions

Histopathology: Possible histopathology will be determined by Sponsor after review of data.

m F, Males
Males:
Schedule: Scheduled following completzon of weaning of the F, pups. ' i
Groups: The necropsy will be performed on 20 control and 20 treated F, males from
each dose group.
Blood

Collection: Blood will be collected by jugular puncture and plasma obtained and frozen at
~ - 80 °C. The frozen plasma will be forwarded to Anilytics, Inc.
(Gaithersburg, MD) for determination of TSH, T3, and T4.

" Procedure: Necropsy foﬁowmg termmal body welght sacrifice by carbon dioxide

asphyxiation, and exsanguinated.
Organ Weights: brain

adrenals (paired)
cauda epididymis (right)
epididymis (right)
kidneys (paired)
liver
pituitary
prostate, ventral
prostate, dorsolateral
seminal vesicles/coagulating glands
spleen
testis (right) : -

-
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Tissue
Preservation:

thyroid /parathyroids

The following organs will be retained in 10% neutral-buffered formalin unless
otherwise specified:

left testis and epididymis (preserved in 2% paraformaldehyde/3 % ,
glutaraldehyde solution for 3-5 days then transferred to phosphate-buffered
saline.) :

adrenals

brain

kidoeys

. liver (median lobe)

Histopathology:

Sperm Analysis:

m F, Females
Schedule:

Groups:

Blood
Collection:

Procedure:

Organ Weights:

pituitary
prostate, ventral
prostate, dorsolateral

- seminal. vesicles/coagulating glands

thyroid/parathyroids
gross lesions ‘

The left testis and epididymis from the first 10 surviving males/group will be:
embedded in glycol methacrylate (GMA), stained with Periodic Acid-
Schiffs's and hematoxylin and examined microscopically. The
thyrmd/parathyrmd and gross lesions from the first 10 surviving males/group
will be embedded in paraffin, sectioned, and examined microscopically by the
study pathologist.

Computer-assisted sperm motion analysis using the Hamilton Thorne
Integrated Visual Optics System, epididymal sperm density, sperm
morphology, and testicular spermatid head count will be determined on all
necropsied male rats (Fy). The right cauda epididymis will be used for sperm
density and morphology; the right vas deferens will be used for sperm motion
anatyses; and the right testis will be frozen (~ -80 °C) and used for spermatid
head counts. '

Scheduled following completion of weanmg of the F, pups.

The necropsy will be performed on 20 control and 20 treated females from
each dose group.

Blood will be collected by jugular puncture and plasma obtained and frozen at
~ -80 °C. The frozen plasma will be forwarded to Anilytics, Inc.
(Gaithersburg, MD) for determination of TSH, T3, and T4.

Necropsy following terminal bady Weight, sacrifice by carbon dioxide
asphyxiation, and exsanguinated.

adrenals (paired)
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brain

kidneys (paired)
iiver

ovaries (paired)
pituitary

spleen
thyroid/parathyroids
vagina/uterus/cervix

Tissue
Preservation:  The following organs will be retained in 10% neutral-buffered formalin unless
otherwise specified:

adrenals

brain

kidneys (paired)

liver : . .

ovaries (Bouin’s and transfer into 70% ethanol within 24-48 hours)
pituitary

spleen
thyroid/parathyroids
vagina/uterus/cervix
gross lesions

\

Histopathology: The thyroid and uterus/vagina/uterus the first 10 surviving animals/group will
be embedded in paraffin, sectioned, stained with hematoxylin and eosin, and
examined microscopically by the study pathologist.

4.3 F, Evaluation (F, Parents/F, Pups)

The F, pups will be used to form breeding pairs to produce the F, pups. On PND 81 &+ 12, male and
female rats from the same group will be paired (1 female to 1 male). Vaginal smears will be performed
for confirmation of mating. When sperm or plug positive (GD 0) or after 14 days of cohabitation,
whichever comes first, the females will be separated from the males. Pups from the F, litters will be
maintained with the dam until weaning (PND 21). Observations of these pups will be made on PND 1,
4,7, 14 and 21. Pups will be evaluated for structural effects and sexual development.

4.3.1 Number of Animals

Group Dose Level Number of | Number of “
(% wiv) Males ' Females
1. 0.0000 ) 20 20
2 0.0001 20 20
" -3 0.0004 . 20 .20 .
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male will be assigned to one female to form 20 breeding pairs per group. Sibling matings will”

be avoided.

4.3.3 Treaunent

Treatment will be administered in the drinking water starting on PND 21 and contimue untﬂ
necropsy. Control animals will receive the vehicle, deionized drinking water only.

4.3.4 Measurements
Parental

Observations for mortality and
signs of toxicity:

Body Weight:

Males

Females

Physical Examination:

Food Consumption:
Males

Females

Water Consumption; -
Males

Females

Vaginal Cytology:

Pup Observations

Twice daily

At randomization
Weekly thereafter

At randomization

Weekly

At littering

F, dams during F, lactation — PND 1, 4, 7 14, and 21 for
all dams with F, litters. )

At randomization
At initiation
Weekly thereafter

Weekly when housed individually.

Weekly when housed individually.
F,dams.during F, lactation — PND 14, 4-7, 7-11, 11-14,
and 14-18, 18-21 for all dams with F, litters.

*

Weekly when housed individually.

Weekly when housed individually.
Fydams during F, lactation — PND 14, 4-7, 7—11 11-14,
and 14-18, 18-21 for all dams with F, litters.

Conducted on all F; dams for a minimum of 14 consecutive
days at least 4 days after weaning of the last F, litters.

" The following pup observations will be made on PND 1, 4, 7, 14, and 21 for the F; pups

Therlmmune Research Corpaoration

17 April 26, 2000

N



Therlmmune No. 7244-601

Fydams during F, lactation — PND 1-4, 4-7, 7-11, 11-14,
and 14-18, 18-21 for all dams with F, litters.

Vaginal Cytology: Conducted on all F; dams for a minimum of 14 consecutive
days at least 4 days after weaning of the last F, litters.

Pup Observations
The following pup observations will be made on PND 1, 4, 7, 14, and 21 for the F, pups "

Number of live pups

Number of dead pups

Number of males

Total body weight of males

Number of females

Total body weight of females

Anogenital distance including individual pup weights (PND 1 only)

Male and female pups will be examined for pinna detachment and eye opening beginning on
PND 2.

Male pups will be examined for retained nipples on PND 12 and 13 only, pay special attention
to the areola.

4.3.5 Disposition of Offspring from F; Parents
= F, Pups

PND 16 -- Three males and three females from each litter will be randomly selected
for the PND 21 necropsy.

PND 21 -- Remaining unselected male and female pups will be sacrificed by carbon
dioxide overdose and discarded without necropsy.

4.3.6 Termmal Procedures

n F, Males selected for Necrogsz PND 21

Schedule: PND 21 -
Group: The necropsy will be performed on up to 3 males selected per litter.

Procedure: Necropsy following terminal body weight, sacrifice by carbon dioxide
asphyxiation, and exsanguinated.

Organ Weights: brain
spleen
thymius

Tissue

Preservation:  The following organs will be retained in 10% neutral-buffered formalin unless
* othérwise specified:

Therlmmune Research Corporation ‘ 18 Aprjl 26, 2000

10



Therlmmune No. 7244-601

left testis and epididymis (preserved in 2% paraformaldehyde/3 %

glutaraldehyde solution for 3-5 days, then transferred to phosphate—buffered
saline.)

adrenals

kidneys

liver (median lobe)

pituitary

prostate, ventral

prostate, dorsolateral

seminal vesicles/coagulating glands

thyroid/parathyroids

gross lesions

Histopathology: The left testis and epididymis will be embedded in glycol methacrylate
(GMA), stained with Periodic Acid-Schiffs's and hematoxylm and examined
mcroscopxcally

Sperm Analysis: Testicular spermatid head count Wﬂl be determined on all nééropsxed male
rats (F,). The right testis will be frozen (~ -80 °C) and used for spermatid -
head counts. :

m F, Females Selected for Necropsy PND 21

Females :
Schedule: Scheduled on PND 21
Groups: The necropsy will be performed on up to 3 females selected per group.

Procedure: Necropsy following terminal body weight, sacrifice by carbon dioxide
asphyxiation, and exsanguinated.

Organ Weights: brain
spleen
thymus

Tissue
Preservation: = The following organs will be retained in 10% neutral-buffered formahn unless
otherwise specified: -

adrenals

kidneys

liver (median lobe)
ovaries (Bouin’s and transfer into 70% ethanol w1thm 24-48 hours)
pituitary
thyroid/parathyroids
vagina/uterus/cervix
gross lesions

Therimmune Research Corporation ' 19 . April 26, 2000
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Histopathology:

m F, Males
‘Males:
Schedule:

Groups:

Blood
Collection:

Procedure:

Organ Weights:

The ovaries from the first 2 animals/group will be embedded in paraffin,
sectioned, stained with hematoxylin and eosin, and examined microscopically
by the study pathologist.

Scheduled following completion of weaning of the F, pups.

The necropsy will be performed on 20 control and 20 treated F, males from
each dose group.

Blood will be collected by jugular puncture and plasma obtained and frozen at
~ - 80 °C. The frozen plasma will be forwarded to Anilytics, Inc.
(Gaithersburg, MD) for determination of TSH, T3, and T4.

Necropsy following terminal body weight, sacrifice by carbon dioxide
asphyxiation, and exsanguinated.

brain

adrenals (paired)

cauda epididymis (right)
epididymis (right)
kidneys (paired)

liver

. pituitary

Tissue
Preservation:

prostate, ventral

prostate, dorsolateral

seminal vesicles/coagulating glands
spleen

testis (right)

thyroid /parathyroids

The following organs will be retained in 10% neutral-buffered formalin unless
otherwise specified:

left testis and epididymis (preserved in 2% paraformaldehyde/3%

glutaraldehyde solution for 3-5 days, then transferred to phosphate-buffered
saline.) :

adrenals

brain

kidneys

liver (median lobe)

pititary

prostate, ventral

prostate, dorsolateral

seminal vesicles/coagulating glands

thyroid/parathyroids

Therimmune Research Corporation 20 )‘)‘ April 26, 2000
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gross lesions

Histopathology: The left testis and epididymis from the first 10 surviving males/group will be
embedded in glycol methacrylate (GMA), stained with Periodic Acid- -
Schiffs's and hematoxylin, and examined microscopically. The
thyrmd/parathyrmd and gross lesions from the first 10 surviving males/group
will be embedded in paraffin, sectioned, and examined microscopically by the
study pathologist.

Sperm Analysis: Computer-assisted sperm motion analysis using the Hamilton Thorne
Integrated Visual Optics System, epididymal sperm density, sperm
morphiclogy, and testicular spermatid head count will be determined on all
necropsied male rats (F). The right cauda epididymis will be used for sperm
density and morphology; the right vas deferens will be used for sperm motion
analyses; and the right testis will be frozen (~ -80 °C) and used for spermatid

head counts.
% F, females |
Schedule: Scheduled following completion of vaginal cytology data collection.
Groups: The necropsy will be performed on 20 control a.nd 20 treated females from
each dose group.
Blood

Collection: Blood will be collected by jugular puncture and plasma obtained and frozen at
~ - 80 °C. The frozen plasma will be forwarded to Anilytics, Inc.
(Gaitbersburg, MD) for determination of TSH, T3, and T4.

Procedure: Necropsy foudwing terminal body weight, sacrifice by carbon dioxide
asphyxiation, and exsanguinated.

Organ Weights: adrenals (paired)
: brain

kidneys (paired)
Liver
ovaries (paired)
pituitary
spleen ‘ -
thyroid/parathyroids
vagina/uterus/cervix

Tissue
Preservation:  The following organs will be retained in 10% neutral-buffered formalm unless
otherwise specified: :

adrenals

brain ‘
kidneys (paired)
liver

ovaries (Bouin’s and transfer into 70% ethanol within 24-48 hours)
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pituitary

spleen .
thyroid/parathyroids ' o
vagina/uterus/cervix '

gross lesions :

Histopathology: The thyroid, ovaries, and uterus/vagina/uterus the first 10 surviving
animals/group will be embedded in paraffin, sectioned, stained with
hematoxylin and eosin, and examined microscopically by the study
pathologist.

5.0 ASSESSMENT OF THE RESULTS
5.1 Statistical Analyses
Statistical analyses of the following will be performed:

Data from the main study will be analyzed by a statistical support group under contract to NTP/NIEHS,
RTP, NC. A statistical analysis report will be submitted to TherImmune by the contractor for inclusion
in the final study report. Most hypotheses will be tested using the nonparametric multiple comparisons
pracedure of Dunn (1964) or Shirley (1977), as modified by Williams (1986). Shirley's test is designed
to detect treatment-related differences when the response to treatment consistently increased (or
decreased) with increasing dose. Although the test employs a smoothing algorithm to adjust for dose-
response inversions, Dunn's test is more appropriate if the departire from monotonicity was severe.
Jonckheere's test (1954) is used to ascertain whether there was sufficient evidence of a dose-related
response to apply Shirley's test. If the p-value from Jonckheere's test is less than 0.01, Shirley's test
will be used; otherwise, Dunn's test will be applied.

For data expressed as a proportion, such as pumber fertile/mumber cohabited, the Cochran-Armitage
test (Armitage, 1971) will be used to test for a dose-related trend, and pairwise comparisons will be
performed using a chi-square test (Conover, 1971).

Since the pumber of pups in 2 litter may influence the average pup weight in a litter, a parametric
analysis of covariance (Neter and Wasserman, 1974) will be used to test overall equality in average pup
weight, after adjustment for average litter size. Pairwise comparisons will be performed using ,
Dunnett's test. The Cochran- Armxtage trend test will be used to test for a dose-related decrease in
fertility and manng indices.

Litter sizes and number of litters in dose groups will be compared to controls using Dunn's or Shirley's '
test. To examine potential differences in treatment effects on males and females, number of male pups,
number of female pups and total aumber of pups in litters in treated groups will be compared to '
controls. )

The ratio of the number of pups bom'alive to the total number of pups carried to full term will be
computed for all fertile pairs. The sex ratio, expressed as the proportion of males, will be computed for
all fertile pairs with at least one live pup. Shirley's or Dunn's test will be used to compare dosed
groups to controls based on Jonckheere's test, as described above.

To adjust for the potential effect of the number of pups per litter on the average pup weight, an analysis
of covariance will be performed. The covariate used will be average litter size, including live and dead W
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pups. Least squares estimates of dose group means adjusted for litter size will be computed and tested
for overall equality using an F-test and pairwise equality using Dunnett's test. Unadjusted weights will
be analyzed with Shirley's or Dunn's test. To examine potential differential effects on males and
females, analyses on males, females, and both sexes will be performed.

Using either Shirley’s or Dunn’s test, feed and water consumption data will be analyzed gram per
animal per day and gram per kilogram of body weight per day. "Absolute organ and body weights, and
organ weights relative to body weight will be analyzed by Shirley's or Dunn's test. Sperm parameters
will be analyzed by Shirley's or Dunn's test, unless there are only two groups of data, in which case,
the sperm parameters will be analyzed by Wilcoxon's test (Conover, 1971).

Clinical chemistry data which typically have skewed distributions, will be analyzed using the
nonparametric muluple comparisons methods of Shirley or Dunn,
6.0 REPORTS
The following reports will be submitted:
Summary Reports

Thirty days after completion of each mating trial, all data for that mating trial will be
summarxzed and provided to the Sponsor.

Draft Study Report

Thirty days after completion of all analysis, all data will be summarized and conclusions on the
reproductive toxicity of the test article be submitted to the Sponsor.
Final Study Report

The Final Study Report will be submitted to the Sponsor after the submission of the Draft Study
Report.

7.0 STORAGE OF RECORDS

Upon subtmssmn of the final report, all ongmal study records, including all ongma.l data sheets, the
original final report; all biological samples; tissue, sperm morphology, Sperm data CDs; computer
printouts generated in the statistical analysis of data; and copies of the final report will be forwarded to
the contracting agency, the NIEHS, Research Triangle Park, North Carolina. Copies of the final study
report will also be filed with Therlmmune.

8.0 PERSONNEL

Project Officer: Robert E. Chapin, Ph.D. (NTP)
Study Director: Gary W. Wolfe, Ph.D., D.AB.T
Reproductive Toxicologist: Yefan Wang, M.S. -
Technical Supervisor: Meredith James, B.S.

Health and Safety Officer/

Facility Manager: . Robert Blackford, A.A., LATG
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Veterinarian: Edward Greenstein, D.V.M, ACLAM |

Quality Assurance Officer:  Jim Carigpan, B.S.
Project Leader: ~ Joy Palabrica, B.S.

Dose Preparation Supervisor: Gary Holley, B.S.

9.0 SUBCONTRACTORS

Necropsy/Pathology: PAI, Frederick, MD

Serology AnMed/Biosafe, Rockville, MD

Clinical Chemistry = AmniLytics, Inc., Gaithersburg, MD

Statistic Analyses:  "Amnalytical Sciences Incorporation
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- TWO-GENERATION REPRODUCTION TOXICITY STUDY
OF PROPYLTHIOURACIL WHEN ADMINISTERED
TO SPRAGUE-DAWLEY RATS IN THE DRINKING WATER

Appendix 1: MILESTONE SCHEDULE THERIMMUNE 7244-601
(To be included as an amendment)

Stud No.: 7244-601 ROW ID Nos.: 1340 Propvlthiouracil

Animals Arrive

Initial Dose Prep and
Samples to ASD

Bulk Analysis of Test
Article

Test Articles:

Dose Formulation

Weight Randomization

Quarantine Release
Viral Screen

Animal ID

Dosing Initiation
il_Body Weights

Phys. Examinations

Food Consumption

Water Consumption

Cohabitation

Separation

Pup Observations

{_Vaginal Cytology
Termination/Necropsy

Sperm Analysis

Summary Report Due
Data files to QC
Data files to ASI
Draft Final Report
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TWO-GENERATION REPRODUCTION TOXICITY STUDY
OF PROPYLTHIOURACIL WHEN ADMINISTERED
TO SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
Appendix 2: PROPYLTHIOURACIL DOSE FORMULATION REPORT
A~
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COPY  epatere

" BATTELLE-SPEC -+ « Putting Technalogy To Work

: Chemistry Support Semces for the NTP
NIH Contract No.: NO1-ES-55395
Battélle Project No.: G002840-AGC
NTP ChemTask No.: CHEM04440
CAS No.: 51-52-5

'SPECIAL CONFIRMATION OF IDENTITY AND LIMITED DOSE
“FORMULATION DEVELOPMENT STUDY REPORT

" 6-PROPYL-2-THIOURACIL
. 4-106-SPEC-100
February 1, 2000
Written By: Approved By:
Steven Graves . ' Steven Graves _ )
Swdy Director Principal Investigator
Submitted to;
Dr. Cynthia S, Smith
. National Instituts of Environmental Health Sciences
P.O. Box 12233

111 T.W. Alexander Dr.
Reasearch Triangle Park, NC 27709-2233
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'SPECIAL CONFIRMATION OF IDENTITY AND LIMITED DOSE
FORMULATION DEVELOPMENT STUDY REPORT

'6-PROPYL-2-THIOURACIL
"CASNo.: 51325 Lot No.: 47E2500
Battelle Chemical ID Code: 106 Amount Received: 500 g
Battelle Task No.: 4-106-SPEC-100 Receipt Date: 3/18/99
NTP ChemTask No.: CHEM04440 ' Appearance: White powder
Program Supported: OTH ‘ Submilter: Not applicable
Analysis Dates: 4-1-89 to 5-11-99 Study Lab: Nat applicable

Interim Results Date: Not applicable Vendor: Sigma Chemical Co.
: Vendor Purity: 99.8%(NaCH txtratmn), 99.9% (HLPC)
Storage Canditions: Room temperature (~25°C)

STRUCTURE Mol. Wt. " Mol. Formula
o ' Ha H . 17020 g/mole C/H N, 08
3 .
\C ~
Ha l
NH
0
' EXECUTIVE SUMMARY

The identity of the chemical was confirmed as 6-propyl-2-thiouracil by infrared spectroscopy. The informaticn
from the supplier indicated it was 99.8+% pure,

A reverse-phase high performance liquid chromatography (HPLC) method with UV detection was developed,
evaluated and found to be suitable for the analysis of formulations from 2.5 to 50 ppm (pg/mL).

A stability study at 5 ppm indicated that formulations stored at 5°C ‘in' sealed glass bottles were stable for 36
days, but those stored st room temperature were unstable. '

A simulated animal room study indicated that a 5 ppm formulation was sufficiently stable to allow for weekly
drinking water bottle changes,.

Battelle Study No. G002840-AGC i
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QUALITY ASSURANCE STATEMENT

SPECIATL COMIRMATIGN OF IDENTITY AND LIVOTED DOSE
FORMIULATION DEVELOPMENT STUDY REPORT

€-PROPYL-2-THIOURACIL

* NTP ChemTask No.: CHEM04440
Battelle Project No.: G002340-AGC
Battelle Task No.: 4-106-SPEC-100

Listed pelow are the phases and/or procedures performed by Battelle that wers reviewed by the Guality
Assurance Unit during performance of the task described in this report. Adverse findings, if any, were reported to
the study director at the time of review.

Infrared spectroscopy analysis ‘ 41199 KN

Audit study file 1/28/00 ’ 1/28/00
Audit analytical report 1/28/00 ‘ 1/28/00

This report reflects the procedures and raw data generated in this swdy. . /
In dddition to the study-specific audltstmspecuons cited above, routine inspections of the general facmues and
equipment were performed by the QAU and reports were submitted to management as follows:

Chemistry Technical Center inspection 2/6-2/9/96 2/14/96
5/8/96 6/11/96

6/5, 6/12 and 6/24/97 : 6/25/97

5/27 and 5/28/98 ~ 6/1/98

7121/99 7130/99

Assurance Uait Date

E —

Battelle

—

Battelle Study Na. G00284Q-ACC . iii

A
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"1 'INTRODUCTION

The purpose of this work was to confirm the identity of this material as 6-propyl-2-thiouracil (FTU); estimate
its purity; identify and quantitate, if possible, any significant impuﬁu’a in the material; develop and evaluate 2
formulation analysis method; and evaluate the stability of the formulation. This work was done at Battelle, 505
King Avenﬁe, Columbus, OH ‘43 201 in support of OTH studies. '

"2 "CHEMICAL RECEIPT AND STORAGE

6-Propyl-2-thiouracil, Lot No. 47H2500, was received from Sigma on March 18, 1999. Five 1-L amber bottles,
nominally containing 100 g each were received, The chemical was homogenized by combining the confents of the
bottles in a glass beaker. The chemical was then stirred with a spatula for about five minutes. The §-propyl-2-
thiouracil was repackaged into the original bottles. The net weight was determined to be 510 g.

Samples were taken after repackaging. The number of samples and approximate amounts removed were two
1 1'.5-5 “analytical” samples, one S-g “archive” sample, two 11.5-g “retention” samples. The “archive” and
“retention” samples were stored at $~20°C. The “analytical™ sample was stored at room temperature. The net
weight of chemical remaining after sampling was determined to be 462 g. The remaining chemical was stored at
reom temperature. 4

A copy of the supplier’s Certificate of Analysis for this lot is shown in Figure 1. This states that the purity of
the sample is 99.8% by NaOH titration and 99.9% by HPLC.

'3 IDENTITY CONFIRMATION BY INFRARED (IR) SPECTROSCOPY

3.1 Method

The infrared spectrum was obtained on a Digilab FTS-60A Fourier Transform infrared spectrometer at 8 cm™
resolution. The sample was prepared as'potassium bromide pellet. The spectrum of the test article was compared to
a literature reference spectrumn found in “Sadtler Research Laboratories, Inc., Pharmaceutical Spectra, Spectrum
RS573. )

‘3.2 Results
“The IR spectrum (Figure 2) was consistent with the literature reference spectrum (Figure 3).

'3.3 Conclusions

" The sample's identity was confirmed as 6-propyl-2-thiouracil,

Battelle Study No. G002840-AGC 1
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Sigma Catificate of Analysis . ) hitpe//199.21721243/cgibin/gre50c3 1-47 12-1 1d2-9 200004 accialci6)

X SIGMA

CertificatacAnalysis

TEST SPECIFICATION ' LOT {047H2500} RESULTS
Procuct Name &-N-propyi-2-thicurach L ) '
Product Namber PI7s8

CAS Nuamber 51625

Formula CrHigN; 08
. Formuta veignt 17020

APPEARANCE WHITE TOWHITEWITHAYELLOW  \\irre FOWDER

—— CLEAR COLORLESS TOSUGHTLY ~ CLEAR COLORLESS

HAZY FAINT SOLUTION AT 200 MG
. YELLOW SCLUTION N 1 MSCOIUM | 3 S ML OF 1MSannm

R3PECTRUN CONSISTENTWITHSTRUCTURE  SoRbapag A

PURTTY BYSOOLN  GO% MINIMUM pa.8%

PURITY Y HLC SE% MINIMUM S es%

QC ACCEFTANGE DATH APRIL 1897

FOR LABCRATORY CR MANUFACTURING USE ONLY. NOTFOR HOUSZHOLD USE,
raa-Aldrich, Ine. warrants that products conformm to the Information contained in this ardd other
%m-auﬁwmmm ngwmaemmcmwwmy of ths product(s) for their,
usa. Additicral teema ang conditions nmy apply. Please see foverae skie of theinvoice or

p-ﬂwh;“
m%n& products ara sold exclusivaly through SigmaeAldrich, Inc.
N /’Z‘%»—-—

Anawu:ii Saricaa o ' - -

et : " 32399 157 7™

 Figure 1 - Certificate of Analysis

—
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'4 LIMITED BOSE FORMULATION METHOD VALIDATION

This seqﬁon describes the evaluation of an analysis method suitable for 6-propyl-2-thiouracil formulations in
tap water over the concentration range from 5 to 25 ppm, the results, and the conclusion from this evaluation,

'4.1 Method/Experimental Design

A standard curve was- prepared containing standards at six concentrations in tap water. Triplicéte standards at
the highest and lowest concentrations and single standards at the intermediate concentrations were prepared.
Triplicate blanks containing iiiternal standard and blanks without internal standard were also prepared.

" 4.2 Preparation of Internal Standard

An intermediate internal standard (IS) sclution was prepared by diluting S0 ul. of acetophenone to 50 mL with
acetonitrile. This solution was diluted 1-to-100 with tap water to produce the working internal standard,

4.3 Preparation of Standards and Blanks

Two stock standards (A and B) were prepared at target concentrations of 50 and 25 ug/mL by dissolving and
diluting approximately 25 and 12.5 mg, respectively, of accurately weighed PTU to 500 mL with tap water, These
two solutions also served as the two mast concentrated vehicle standards, ’ ‘

Four addmonal vehicle standards were prepared at target concenmuons of 12. 5, 5.0, 6.25, and 2.5 pg/ml by

, diluting 2.5 and.1 mL, respectively, of Stock Standards A and B to 10 mL with tap water.

Working standards were prepared by combining 1 mL rof vehicle standard and 1 mL of working IS in individual
autoinjector vials. Triplicate working standards were prepared from the highest and lowest concentration vehicle
standards: Single working standards were prepared from the other vehicle standards.

Triplicate blanks with IS were prepared by combining 1 mL of tap water and 1 mL of working IS.

" Tap water served as the blank.

4.4 Analysis

Single injections were made from each vial using the HPLC system shown in Table 1. Typical chromatograms
from a high and low vehicle standard, a blank with internal standard and a blank are shown iq Figure 4,
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Table 1 - HPLLC System

Tneresil ODS (2) g, 150 X 3.0 mm (1)

A: Milli-Q Water
B: Acetonitrile
C: Concentrated Phosphoric Acid

90%A:10%B:0.1%C (v:v:v), Isocratic
1.0 mL/minute

25 uL

Ultraviolet at 254 nm

20 minutes

~2.0 minutes
~13.5 minutes
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Figure 4 — Representative Chromatograms from High Standard, Low Standard, Blank with IS, and Blank

(Chromatograms are in order from top high standard, low standard, blank with IS to blank)

—
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4.5 Calculaticns

The integration of the PTU and internal standard (IS) peaks, 2s done by the chromatcgraphy data system, was
evaluated and manually adjusted, if aecessary to achieve consistert integration. The respense ratio of the PTU peak
area divided by the IS peak area was calculated. An unweighted linear regression equaticn was calculated relating
the response ratio of the working standards to their actual concentrations. A determined concentration was
calculated for each standard using the regression equation and the response ratio for that standard. The relative - "
error for each standard was calculated by subtracting the actual concentration from its determined concentration,
dividing the-difference by the actual concentration and multiplying the ratio by 100, The average relative cm')r, the
standard deviation, and the relative standard deviation were calculated for the low and high sta.ndards

4.6 Results

The results from the analysis of the standard curve are shown in Table 2.

Table 2 -~ Dose Analysis MPE Results

52.34 - | : 13
51.66 stz7 . 5167 0.58 I 08 00
51.40 0.5
24.50 24.75 Na NA NA 06 NA
1292 13.06 NA NA NA LI NA
6253 6205 NA NA NA <03 NA
5.166 5.187 NA - NA NA 04 NA
2473 -0.7
2.490 2.505 2479 0.023 09 06  -04
2460 | -12
NA = Not Applicabie

The limit of detection (LLOD), defined as three times the standard deviation of the lowest standard because there
was no blank response, was 0.069 pg/mL. The limit of quantitation (LOQ), defined as ten times the standard
deviation of the lowest standard because thers was no blank response, was 0.232 ug/mL. The experimental [imit of
quantitation (ELOQ), defined as the lowest standard with acceptable accuracy and precision, was 2.490 pg/mL.

The results of a regression analysis of the standard curve are shown in Table 3. The regression line for the

vehicle curve is shown in Figure 3.

Batteile Study No. GG02840-AGC _ 6
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Tabie 3 — Rasults of Regression Analysis
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4.7 Conclusions

Figure 5 ~ Standard Curve from MPE

The method met all acceptance criteria for linearity, precision, accuracy, sensitivity and specificity, Itis
suitable for the analysis of PTU in tap water at concentrations from 2.5 to 50 pg/mL (ppm).

§ DOSE FORMULATION STUDIES

$.1 Formulation Storage Stability Study

5.1.1 Study Design

A storage stability study was conducted at a target concentration of 5 ppm (ug/mL) in tap water for
samples in sealed amber glass bottles for 36 days at room temperature (25°C) and 5°C.

Battelle Study No. G002840-AGC 7
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"Preparation of Formulation
A stabiiity stock standard was prepared at a target concentration of 250 pg/mL by dissolving and diluting
approximately 25 mg of accurately weighed PTU to 100 mL with tap water. The formulation for the stability
study }vaé prepared by diluting 20 mL of the stability stock standard to 1-L with tap water. Fifty (50) miL of the
formulation was transferred to two 60-mL amber glass bottles. The bottles were sealed. One bottle was store}l
at room temperature; ﬂ;e other was stored at 5°C. }

"Preparation of Analytical Standards
A stabﬂxty stock solution was prepared by dissolving and diluting approximately 25 mg of accurately
weighed PTU to 100 mL with tap water on each analysis day. This stock was diluted one-to-fifty with tap
water to produce a vehicle standard with a target concentration of 5 pg/mL. Nine working standards were
Tprepared from the vehicle standard on ieac:h analysis day by combiniﬁg 1 mL of the vehicle standard and 1 mL
of working IS in nine autoinjector vials. The vials were sealed. -

" Preparation of Formulation Samples
Triplicate aliquots were taken from the mixing flask on Day 0 and from both glass bottles on the other
study days. One (1) mL of the formulation was combined on each analysis day with 1 mL of working IS in
. autoinjector vials. The vials were sealed.

" Analysis .

Injections of the standards and formulation samples were made using the chromatography systém in
Table 1 (Method Validation). At least three standard injections were ma&e before and after the formulation
samples. The peak area ratio of PTU/IS was calculated for ¢ach standard and these ratios were averaged. The
peak area ratio of PTU/IS was calculated for each formulation sample and these ratios were averaged. The
formulation samples’ individ@ concentrations were calculated by dividing their peak area ratio by the
averaged ratio for the standards and then muitiplied by the nominal standard concentration. The average
formulation concentrations were calculated. . .

Battelle Study No. G002840-AGC 8
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"Results
" The results from the storage stability studies are shown in Table 4.
. Table 4 - Formulation Storage Stability Study Results (5 ug/mL)
Day  Storage Temp (°C) Det’d Cone {(ug/mL) Avg Det’d Cone (ug/mLy % of Day 0 Couc
o 'NA 4903 4838 4905 4.382+0.038 "100.0
7 4332 4765 4.343 4.830 £ 0,060 989%12
15 4.834 439 4919 4.883 £ 0.044 100.0+0.9
21 s 4.694 4.669  4.663 4.675 £0.017 95.8+0.3
29 5.046 4,920 .4.968 4.978 £0.064 1020+ 1.3
36. 4476 4617 4570 4.554+0.072 933+ l..5
7 | 4503 4447 4416  4.455£0.044 91209
15 3975 3994  4.028 3.999 +0.027 81905
21 ) " 25 3.639 3.595  3.525 3.586 £ 0,057 735+£12
- 29 3.484 3430 3.486 3.467+£0.031 71.0£06
36 3.201 3.229 -3.196 3208 £0.018 65.7+£04
" Discussion and Conclusions

The concentration of the formulation was within 10% of target on Day 0. Based on a pooled relative

standard deviation of 0.9%, any individual value would have to be more than 2.1% different from 100% to be
statistically significant at the 95% confidence level. .
The concentration of the formulation stored at room temperature showed a steady decline over time. The
chromatograms for the room temﬁeranuc samples showed a marked increase in the size of peak eluting before
PTU with time. Figure 6 shows chromatograms from room temperature samples on Days 7, 15, 21 and 36.
The concentration of the formulation stored at 5°C had no clear trend with time, altho_ugh two of the points
were lower than the lower control value. The degradation peak increased significantly at room temperature but

did not significantly increase at 5°C.

These data indicate that the formulation can be stored for 36 days at 5°C in sealed amber glass containers. .
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Figure 6 — Representative Chromatograms showing Degradation Peak during Stability Period
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5.2 Simulated Animal Room Stability Study
i
"Study Design
A simulated animal room stability study was done in the following manner. A single sample of
approximately 200 mL from the same 5 pg/mL, formulation used to conduct the storage stability study was
placed in a clear glass drinking water bottle with a sipper tube. The bottle was placed in a hood. Triplicate |
aliquots were removed and analyzed after 4-and 7 days starage identically to the'storage stability samples.

" Results
" The results from the simulated animal room stability study are shown in Table 5,

" Table 5 ~Simulated Animal Room Stability Study Results

Det’d Conce (ug/mL) Avg Det’d Cone (pg/ml) % of Day 0 Conc

"0 "4903 | 4.838 " 4.905 4.382 +£0.033 ' 100.0
4 4.545: 4.601 4.640 4.596 £ 0.048 94.1 % 1.0
7 4.714. 4.651 4.662 4.676 £0.033 95.8 = 0.7
" Conclusions

The results from the simulated animal room showed a small decliqe in concentration over 7 days.
S However, the decline was sufficiently sthall that drinking water bottles can probably be used for 7 days.

6 CONTRIBUTORS

Analytical support for this work was provided by Mr. Tim Hutson and Mr, Dave Kdéebel. The report was
written by Mr. Steve Graves.
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TWO-GENERATION REPRODUCTION TOXICITY STUDY
OF PROPYLTHIOURACIL WHEN ADMINISTERED
TO SPRAGUE-DAWLEY RATS IN THE DRINKING WATER

Appendix 3: STANDARD OPERATING PROCEDURES
(At the time of protocol preparation)
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ADMINISTRATIVE PROCEDURES

TABLE OF CONTENTS
Number Tide
101.0 Study Protocol Generation
102.1 Protocol Amendments
103.0 Format of Standard Operating Procédures
- 105.0 .Initiation and Revision of Standard Operating Procedures
105.1 Approval of Health énd Safety Standard Operating Procedures
106.0 Review Process of Standard Operating Procedures
107.0 Distribution of Standard Operating Procedures
108.0 Historical SOP File .
109.0 Reproduction of Standard Operating Procedures
111.0 Assignment of Study Directors. |
©112.0 Procedures for Data Recording and Correcting
112.1 Quality Control Procedures
113.0 Documentation of Protocol and SOP Deviations
114.0 Final Report Format
115.0 Amendment or Revision of Final Reports
116.0 Transfer of Pathology Data, Specimens, and Materials
117.0 Requirements for Personnel Movement on the R.O.W. Labs 2™ Floor Animal Facility
117.1 Requirements for Personnel Movement on the R.O.W. Labs 1st Floor Animal Facility
118.0 Archive Procedures ' |
119.0 Maintenance of Personnel Trammg and Expeﬁeﬁce Records
120.0 Assignment of R.O.W. Sciences Study and ID Numbers
121.0 Color-coding for Study Identification and Dose Groups
122.0 Animal Study Notebook -
123.0 Regulatory Inspections
124.0 IACUC Procedures
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ANIMAL FACILITIES AND CARE

TABLE OF CONTENTS
Number Title |
- 201.0 Ordering Animals and Materials/Supplies
202.0 Animal Receipt, Housing and Quarantine for Rodents
204.0 ’ Animal Housing and Room Set Up for Rodents
205.0 Collection of Temperature and/or Humidity in the Artemis Data Collection System
207.0 Animal Husbandry and Observations '
. 207.1 Operation of Bacharach Sling Psychrometer .
207.5 Collection of Animal Husbandry Data in the Artemis Data Collection System
208.0 " Animal Health Screen - Rodent Serology
209.0 Ordering, Receiving, and Storage of Animal Feed and Bedding
211.0 Water and Feed Analysis
212.0 . Rodent Serology
213.0 Rack Rotation
214.0 Animal Identification by Tattooing for Rodents
214.1 Animal Identification by Cage Cards
2150 Assignment of Unique Animal Identification Number
216.0 Clinical Pathology Sampling via Orbital Sinus - Rodents
216.5 Clinical Pathology Sampling via Jugular Vein-Rodents
217.0 Preparation of Blood Smears - Differential/Morphology and Reticulocytes
222.0 Recording General Information for Studies
223.0 Urinalysis Using CHEMSTRIP® Urine Test Strips
Therlmmune Research Corporation 45 April 26, ZOQO

LS,



Therlmmune No. 7244-601

TECHNICAL PROCEDURES AND DATA COLLECTION

TABLE OF CONTENTS
Number itle
300.0 LABCAT® Weight Randomization
300.2 Randomization using the Artemis Data Collection System
301.1 Additional Clinical Observations/Veterinary Services
302.0 Scheduled Physical Examinations
302.2 Collez;.ﬁon of Body Weights in the Artemis Data Collection System
302.3 g;sltltggion of Food and Water Consumptioq Data in the Artemis Data Collection
303.0 Manual Collection of Physical Examinations, Body Weights, Food and Water
' Consumption
304.0 Feed and Water Dosing
308.0 Preparation of Data Collection Forms
309.0 LABCAT® Body Weight Module Remote Data Collection
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REPRODUCTIVE AND DEVELCPMENTAL TOXICOLOGY

TABLE OF CONTENTS
Title

Rodent Separation on a Scheduled Day for Reproductive Studies
Confirmation of Copulation and Separation for Reproductive Studies

Confirmation of Mating and Separation of Males and Females in the Artemis Data
Collection System

Mating in the Artemis Data Collection Data System
Cohabitation Procedures for Reproductive Studies

gohabitation Procedures for Males and Females in the Artemis Data Collection
ysterm

Preparation and Evaluation of Vaginal Smears for Determination of Estrous Cycles
Determination of Estrous Cycle in the Artemis Data Collection System

Parturition and Neonatal Observations _ '

Littering in Progress Documentation in the Artemis Data Collection System
Parturition and Neonatal Observation in the Artemis Data Collection System
Culling Pups in the Artemis data Collection System

Pup Identification in the Artemis Data Collection System

Uterine Examinations for Rodents

Uterine Examinations for Rodents in the Artemis Data Collection System
Postweaning Sexual Development Evaluation in Rodenﬁs

gecording Postweaning Sexual Development Data in the Artemis Data Collection
ystem

Recording Nipple Retention in the Artemis Data Collection System

Random Selection of Weanling Rodents

Random Selection of Weanling Rodents in the Artemis Data Collection System
Visual Estimation of Sperm Motility and Density for Rodents

Preparation and Evaluation of Sperm Morphology Slides

Calculation of Dose Volﬁmes for Weanlings

Spermatid Head Counts for Rodents

Sperm Motility Analysis Using Hemilton-Thorne TVOS Cell Analysis System
Preparation of Buffers

Anogenital Distance Measurements
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416.0 Skeletal Evaluation of Rodent and Rabbit Fetuses and Rodent Pups
417.0 Fetal Visceral Eva.luations‘Using Wilson's Technique
418.0 ' Fetal Visceral Evaluations Using Modified Staple’s Technique
419.0 Examination for Retained Nipples
420.0 Teratoiogy: Cesarean Section and Fetal External Examinations
420.1 Teratology: Fetal Fresh Tissue Visceral Examinations
421.0 Enter Teratology Data in the Artemis Data Collection System
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PROCEDURES FOR TEST ARTICLE, REAGENTS, AND SOLUTIONS

TABLE OF CONTENTS -
Number Tide
501.0 Test Article Receipt and Use
502.0 Maintenance of Matétial Safety Data Sheet (MSDS)
504.0 Receipt and Labeling of Reagents and Solutions
505.0 Verification of Quality of Reagents Upon Receipt from Commercial Sources
506.0 Storage, Sampling, and Labeling of Control, Test Diets and Mixtures
506.1 Shipping of Surplus Test Articles, Control Articles and/or Samples
507.0 | Dose Formulation Calculations
509.0 Dose Preparation File
511.0 Preparation of Test Formulations--Solutions/Suspensions, Test Diet, and Dosed Water
511.1- Operation and Cleaning of the Patterson-Kelley Twin Shell® Intensifier Blender and
the Patterson-Kelley Cross Flow Tumble Blender
513.0 Dispensing of Test Formulations
514.0 Cleaning Procedures in Dose Preparation
515.0 | Dose Formulation Procedure Form N
517.0 Controlled Substances
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DATA MANAGEMENT
TABLE OF CONTENTS

—
Number Tide |
600.0 LABCAT®: Study Definition/Design for Body Weight Module

. 601.0 Modifying and Deleting Data in the LABCAT® Body Weight Module

601.1 Modifying and Deleting Data in the Artemis Data Collection System
602.0 Study Definition/Design for LABCAT® Organ Weight Module
603.0 Data Security |
604.0 Printing LABCAT® Reports
605.0 LABCAT® Organ Weight Module Data Collection
606.0 Modifying and Deleting Data in the LABCAT® Ofgan Weight Module
607.0 Working Group Definitions and Procedures in the Artemis Data Collection System
608.0 Logon/Logoff in the Artemis Data Collection System
609.0 Creating a Stock Study in the Artemis Data Collection System
610.0 Creating a Target Study in the Artemis Data Collection System
611.0 Control and Documentation of Glossary Changes
612.0 Printing Data Report in Artemis .

R 612.1 Creating New Versions of the Report in to the Main Document
613.0 Printing the Work Schedule Report in Aftemis
614.0 Report Format Specification in Artemis
615.0 Insert Outside Contributions in to the Main Document
616.0 Running and Reporting Statistics in Artemis
617.2 . Updating Glossaries in the Artemis Pathology Module
617.3 Collection of Necropsy Data in the Artemis Pathology Module
617.4 Amending Necropsy Data in the Artemis Pathology Module

P
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EQUIPMENT CALIBRATION AND MAINTENANCE PROCEDURES

TABLE OF CONTENTS
Number Tide
700.0 Tunnel and Rack Washer Temperature Documentation
701.0 . Tunnel Washer Operation and Maintenance
702.0 Chemical Fume Hood Operation
703.0 Eqﬁipment Maintenance Records
704.0 Thermometer Calibration
705.0 Calibration, Operation and Certification of Mettler Balances
706.0 Documenting Refrigerator, Freezer, and Incubator Temperatures
707.0 - CESCO 407 Series Rack Washer Operation and Maintenance
711.0 Edstrom Automatic Watering Maintenance '
712.0 Boiler Operation and Maintenance
713.0 Emergency Generator Testing
714.0 Verification of Air Direction/Number of Changes
715.0 Heating, Ventilation, and Air Conditioning Equipment Maintenance
716.0 Facility Access and Security '
717.0 Pest Control
718.0 . Operation of the Omega Temperature/Humidity Recorder - Model CT 485RS
719.0 Mannal Disinfection Procedures
720.0 . Taylor Hygrometer Use
721.0 Waste Management System Operation
721.1 Waste Management |
722.0 Maintenance of Light Cycles
723.0 Operation and Calibration of the Unifet pH Meter
- 7240 Operation of the D'Bere Autoclave Model 30s1
724.1 Operation of the Amsco Autoclave
725.0 Operation of Stir Plates
726.0 h Operation of the REES Environmental and Security System
727.0 Autoclave Sterility Testing
728.0 ' Operation, Maintenance, and Calibration of Mitutoyo Digimatic Calipers
730.0 Operation and Cleaning of the Dynac® and Adams® Centrifuges
731.0 Operation and Calibration of Micropipets
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QUALITY ASSURANCE UNIT
TABLE OF CONTENTS

Number Title
800.0 QAU Im)olvement in Studies
801.0 Confidentiality of QAU Documents
802.0 Master Schedule
804.0 Quality Assurance Protocol Review and Distribution
806.0 Critical Phase Inspections for Government RACB Studies
806.1 In-Life Inspections/Audits
809.0 In-Life Data Audits for Government RACB Studies

. 812.0 Audit Procedures for Reports
813.0 Postaudit Reviews of Final Reports
814.0 Quality Assurance Statements
815.0 Responses to Quality Assurance Inspection/Audit Status Reports
819.0 Quality Assurance Study Files ’
820.0 Facility Inspection
822.0 Distribution of Inspection and Audit Status Reports
823.0 Quality Assurance Monthly Status Reports
824.0 Rejection Cntena for Data and Final Reports
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NECROPSY AND EUTHANASIA PROCEDURES

TABLE OF CONTENTS .
Number Title
900.0 Rodent Necropsy - NIEHS/NTP Studies
901.0 Euthanasia of Rodents Using Inhalants and Physical Methods
901.1 Euthanasia Using Sodium Pentobarbital
903.0 Preparation of Paraformaldehyde and Glutaraldehyde Solutions
903.2 Preparation of Miscellaneous solutions .
904.0 Anesthesia by CO,/O, Inhalation
906.0 Small Animal Necropsy
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STANDARD OPERATING PROCEDURES FOR HEALTH AND SAFETY

TABLE OF CONTENTS
Number Title
1001.0 Staff Safety and Heaith
1002.0 Respiratory Protection Program
1003.0 Personal Protective Equipment
1005.0 Materials Control
1006.0 Facility Control
1007.0 Emergency Response
1008.0 Waste Disposal
1009.0 Medical Surveillance Program
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References

Visitors Access to Test Area
Employee Training
Medical Surveillance
‘Eye Protection
Personal Protective Equipment
General Housekeeping Practices
Ventilation System Maintenance
Storage, Receipt, Transport and
Shipping of Study Materials
Spill Clean-Up, Accident and Emergency
Response (including material disasters) and
fires/explosions
Dose Preparation
Enter and Exit from Limited Access Areas
Respiratory Protection and Fit
Note: CHP = Chemical Hygiene Plan
RPP = Respiratory Protection Program

117.0, CHP, RPP

119.0, 1001.0, CHP, RPP
1001.0, CHP, RPP

117.0, 1003.0, CHP
1003.0, CHP, RPP
1005.0, CHP

715.0, CHP

1501.0, 502.0, 504.0 -

506.0, 506.1,1005.0, CHP
1007.0, CHP

500 Series
117.0, CHP, RPP
RPP

Therimmune Research Corporation
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PROTOCOL AMENDMENT

TherImmune No.: 7244-601 ' | l NTP/NIEHS Protocol No.:
AMENDMENT NUMBER: 1 :

STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Tozxicity Study of

Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water
DISTRIBUTION: '

STUDY DIRECTOR/Wolfe PAY/Delaney

OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford . DOSE PREPARATION/Holley . .
TECHNICAL SUPERVISOR/James, M ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Palabrica
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang

HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Chapin
STUDY NOTEBOOK/Nehrebechyj 4

i ORIGINAL FILED IN QA

" SPONSOR AUTHORIZATION: |

1. Subject: 4.2.3 Treatment

Treatment will be administered in the drinking water starting on SD 1 for all male and female animals and

continue until necropsy.

Justification: Clarification.

2. Suject: 1.1 Proposed Investigations/Rational for Dese Selection

PTU is being used to validate a Two-Generation Study to Model proposed to identify potent ans weak thyroid

toxicant.

~ Justification: Typographic error.

3. Subject: 4.2.5 Disposition of Offspring From F, Parents and 4.3 F; Evaluation (F; Parents/F, Pups)

Approximately one week before PND 99+10, one male will be assigned to one female to form 20 pairs per
group. On PND 99+10, male and female rats from the same group will be paired (1 female to 1 male).

Justification: To follow the EPA Guidelines and be consistent with F; generation, F; animals need to be

dosed for at least 10 weeks before the mating period.

Approval: ' /7
| [ £ [ 1 10
REChaga Grigwo _é.icw; (J.0J ./g/ [ gluls
Robert E. Chapin, Ph.D.  Date 50‘ . Gary WowWalte, Ph.D., D. éf.B.T. Date
Project Officer Study D\}r‘ejtor
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PROTOCOL AMENDMENT

Therlmmune No.: 7244-601 NTP/NIEHS Protocol No.:

AMENDMENT NUMBER: 2

STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of
Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water

Histopathology for F, and F; females

Thyroid and parathyroids and gross lesions will be evaluated microscopically.
F, females selected for PND 21 necropsy:

DISTRIBUTION: H
STUDY DIRECTOR/Wolfe PAL/Delaney (3)
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu ACUC Chair/Rocea
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang
HEALTH AND SAFETY.OFFICER/Blackford SPONSOR/Bishop
STUDY NOTEBOOK/Nehrebechyj ~ NECROPSY/Hackett “
ORIGINAL FILED IN QA |
|’ SPONSOR AUTHORIZATION:
1. Subject: 4.2.6 Terminal Procedures
E, Females
Add ovaries on Histopathology list.
Justification: To be consistent with F, generation.
2. Subjgcti 4.2.6 and 4.3.6 Termination

The necropsy will be performed on up to 3 females selected per litter and the ovaries from

the first 2 females per litter will be evaluated microscopically.

F, and F, Adult Males and F, males and Females Selected for PND 21 Necropsy:
The entire liver will be saved. '

Justification: To be consistent between the generations.
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TherImmune No.: 7244-601
Amendment No. 2
Page 2 of 2

3.  Subject: 4.1.1 Mortality
Ovaries will be saved in Bouin’s and then transferred into 70% ethanol within 24-48 hours.

Justification: Clarification.

4.  Subject: 4.2.5 Disposition of Offspring From F, Parents

On PND 16, 1-2 male and fer;lale l;ﬁps will be.randomly selected from each litter (up to 25
pups per sex per group) for the F;, Mating Trial. _

Justification: To ensure sufficient number of pups selected for both necropsy and F, mating
trial. ’

3
¢

—Approv.al: | : ' -
dw//%;é .24 2200 /éa.u. LO-LJ«-ZX aliy lso
ary

~.Eék"Bishop, Ph.D. /'/ Date G Wolfe, Ph.D{ D.A.B.T. Date
Y4 ‘ Stud @ ctor

coject Officer

o
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PROTOCOL AMENDMENT

P e ———rereeesecsemasay

- TherImmune No.: 7244-601 NTP/NIEHS Protocol No.:
" | AMENDMENT NUMBER: 3
STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of
Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water
DISTRIBUTION: \
STUDY DIRECTOR/Wolfe PAY/Delaney (3) -
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop
STUDY NOTEBOOK/Nehrebechyj NECROPSY/Hackett
ORIGINAL FILED IN QA
SPONSOR AUTHORIZATION:
1.  Subject: 4.2.6 and 4.3.6 Termination
E, and F, Adult Males:
o~ m\ '
Add spleen on the tissue preservation list.
Justification: Omitted in the Protocol.
F,.and F, Males Selected for Necropsy PND 21:
Dorsolateral, ventral Prostate, and seminal vésical/coagulating gland will be collected as one
piece with urinary bladder attached as an indicator. #-q43-00
Justification: Due to the sizes of the tissues.
Approval: . , ‘
(me/m 915/ e /éj CLinf OQLJVQZ 7hatsa
" Jdck Bishop, Ph.D. /' Date ‘ Gary olfe, Ph.D., D.A.B.T. Date
Project Officer : Study{Diregtor :
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PROTOCOL AMENDMENT ..
TherImmune No.: 7244-601 NTP/NIEHS Protocol No.:

AMENDMENT NUMBER: 4

STUDY TITLE: Propylthiouracil: Two-Generation Reproducti\fe Toxicity Study of
Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water

DISTRIBUTION:
STUDY DIRECTOR/Wolfe - PAI/Delaney (3)

OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop

STUDY NOTEBOOXK/Nehrebechyj NECROPSY/Hackett

'ORIGINAL FILED IN QA
“ SPONSOR AUTHORIZATION:

1. Subject: 4.2.6 and 4.3.6 Termination

F, and F; Males and Females:

On the day of necropsy, blood will be collected viaorbital sinus and serum will be obtained and
frozen at ~-80°C.

Justification: Serum samples are required for determination of hormone levels.

Approval:

,gw% 779 2000 /@' ] L\) Lt)/%/ g fi oo
Jdck Bishop, Ph.D. _// Date Ife, Ph.D., D.AB.T. Date
PfOJect Officer : Study ir/ector
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PROTOCOL AMENDMENT

— ——————" w———
— —— —

o || TherImmune No.: 7244-601 NTP/NIEHS Protocol No.:
‘ AMENDMENT NUMBER: 5

STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of
Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water.

DISTRIBUTION:

- STUDY DIRECTOR/Wolfe PAIL/Delaney (3) :
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo it
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu . ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop
STUDY NOTEBOOK/Nehrebechy] : NECROPSY/Hackett

ORIGINAL FILED IN QA V
SPONSOR AUTHORIZATION: Based on the 11-1-00 phone conversation

1.  Subject: 4.1.1 Mortality

Histopathology of the unscheduled death for Group 4 Task 4 animals:

Lower and upper jaws from 10 Group 4 animals (1 animal/sex/litter) will be émbedded in
paraffin, step sectioned, and examined microscopically by the study pathologist.
Two skulls (1 male and 1 female from Group 1 at PND 23-24) saved from the study
7244-206 will be used as represented controls. ‘
Justification: Sponsor request due to a late incision eruption noted in Group 4 animals.
2.  Subject: 4.2.6 and 4.3.6 Termination
Histogathologz for Fo and F; Females: ’
The uterus/vaginal/cervix from the first 10 females in each group will be saved and
examined microscopically.
Justification: Typographic error.
Approval. - | - / /
' - [S- | [ . L It / e
— Wfér I11-fs- 70 /é]cu%, J \) 72
JacBishop, PhD.  (/ Date Gary W-Wolfe, PhD., )AB.T. Date
Project Officer - Study \ir?ctor
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PROTOCOL AMENDMENT

TherImmune No.: 7244-601 " NTPE/NIEHS Protocol No.:
AMENDMENT NUMBER: 6 . ' |
STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of -
Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water
DISTRIBUTION:
STUDY DIRECTOR/Wolfe | PAI/Delaney (3)
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu . ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang .
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop H
STUDY NOTEBOOK/Brown NECROPSY/Hackett
ORIGINAL FILED IN QA '
SPONSOR AUTHORIZATION:
1.  Subject: 4.3.4 Measurements

Food and Water Consumption

Females Weekly, after all females are separated.

Body Weights

Males Weekly following the final F; litter
- At littering o

Females Weekly following ﬁe final F, litter
At littering ~ .
F; dams during F; lactation -PIII\ID 1,4,7, 14, and 21 for all dams with F,
itter 4 ‘
Physical Examination
Males and Females  Weekly following the final F, litter

Justification: Clarification. F, females are not randomized so body weights and physical
examinations are not required. No weekly consumption data are collected during gestation

_ and Jactation since data are collected as part of the lactation phase.
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TherImmune No. 7244-601
Amendment No. 6
Page 2 of 2

2. ' Subject: 4.2.4 Measurements

Weekly food consumption on all females will be done during weeks 1-14 and 18-19. Weeks
14-18 will be collected as lactation consumption data. _ ‘

Justification: Clarification.

.Approval: ,
L~ W fa/zg /2041) /@cu,q (/\) (/L}«% |1{ ! {uo
Jack/Bishop, Ph.D. ﬂ Daie Ife, Ph LD.ABT. Date

Project Officer Study ireptor
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PROTOCOL AMENDMENT

I

TherImmune No.: 7244-601

e ————

AMENDMENT NUMBER: 7

NTP/NIEHS Protoqol No,:

STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of
Propylthiouracil When Administered to Sprague-Dawley Rats In The Dnnkmg Water

—

DISTRIBUTION:
STUDY DIRECTOR/Wolfe PAl/Delaney (3)
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belar
FACILITY MANAGER/Blackford DOSE PREPARATION
TECHNICAL SUPERVISOR/Naawu ACUC Chair/Rocca ™
VETERINARIAN/Greenstein PROJECT LEADER/Okoth
QUALITY ASSURANCE/Carignan TOXICOLOGIST/Wang
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop
STUDY NOTEBOOK/Brown NECROPSY/Hackett

| ORIGINAL FILED IN QA - '
SPONSOR AUTHORIZATION:

1.  Subject: 4.3.6 Termination

F, Males and Females Selected for Necropsy PND 21
Histopathology: Possible histopatholgy will be determined by Sponsor after review of data.

Justification: To be consistent with F; generation.

Fy Males and Females

Serum obtained from each animal for TSH, T3, and T4 anaiys1s will be spilt in two aliquots.
One aliquot will be sent to AniLytics, Inc for thyr01d hormone analysis and the other aliquot-
will be stored at ~-80°C at TherImmune until results are received from AniLytics.

Justification: To further evaluate results received for the Fy animals.

Approval:

}dewé/ [t

J acﬁ/Bmhop, Ph.D. Date
Project Officer

}Z],W " (,J/% el

blfe, PhD.,D.AB.T. Date

Study ctor
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PROTOCOL AMENDMENT

w—
—

TherImmune No.: 7244-601 NTP/NIEHS Protocol No.:

AMENDMENT NUMBER: 8

STUDY TITLE: Propylthiouracil: Two-Generation Reproductive Toxicity Study of

Propylthiouracil When Administered to Sprague-Dawley Rats In The Drinking Water - - -
DISTRIBUTION: |

STUDY DIRECTOR/Wolfe PAl/Delaney (3)
OPERATIONS DIRECTOR/Hatcher CENTRAL FILE/Belardo
FACILITY MANAGER/Blackford DOSE PREPARATION/Holley
TECHNICAL SUPERVISOR/Naawu - ACUC Chair/Rocca
VETERINARIAN/Greenstein PROJECT LEADER/Nehrebeckyj
QUALITY ASSURANCE/Carignan ‘ TOXICOLOGIST/Wang it
HEALTH AND SAFETY OFFICER/Blackford SPONSOR/Bishop
STUDY NOTEBOOK/Brown NECROPSY/Hackett
ORIGINAL FILED IN QA
SPONSOR AUTHORIZATION: |
1. Subject: 4.3.6 Terminal Procedures
F; Males

After conducting epididymal sperm density count, approximately 5 mls of sperrh suspensions
from all necropsied males will be saved, frozen and sent to an NTP subcontractor.

Justification: Sponsor request.

Approval: {, ) /,

. . , . ]
(9 f %%{ /< {g,,u,; [Av). C’(_/Jc"% 2/ 2 5/ 0f
Jaé¥ Bishop, Ph.D. U Date Gary WoWolfe, Ph.D.//b.A.B.T. Date
Project Officer Study|Dirgctor - {



Propylthiouracil TherImmune No. 7244-601

Appendix 3
Two-Generation Reproduction Toxicity Study of Propylthiouracil when Administered to
Sprague-Dawley Rats in the Drinking Water
| Milestone Schedule

CONTAIN NO CBI
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Propylthiouracil Therlmmune No. 7244-601

Appendix 4
Two-Generation Reproduction Toxicity Study of Propylthiouracil when Administered to
Sprague-Dawley Rats in the Drinking Water
Analytical Chemistry Reports

CONTAIN NO CBI
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BATTELLE-SPEC ' . - « Putting Technology To Werk

Chemistry Support Services for the NTP l
NIH Contract No.: NO1-ES-55395 |
Battelle Project No.: G002840-AGC

NTP ChemTask No.: CHEMO04440

CAS No.: 51-52-5

SPECIAL CONFIRMATION OF IDENTITY AND LIMITED DOSE
FORMULATION DEVELGPMENT STUDY REPORT

6-PROPYL-2-THIOURACIL

4-106-SPEC-100

February 1, 2000
Written By: . Approved By:
Steven Graves ) Steven Graves
Study Director ' Principal Investigator
Submitted to: -

Dr. Cynthia S. Smith
National Institute of Environmental Health Sciences
P.O. Box 12233
111 T.W. Alexander Dr.
Research Triangle Park, NC 27709-2233




.~ SPECIAL CONFIRMATION OF IDENTITY AND LIMITED DOSE
FORMULATION DEVELOPMENT STUDY REPORT

6-PROPYL-2-THIOURACIL
CASNo.: 51-52-5 3 Lot No.: 47H2500
Battelle Chemical ID Code: 106 Amount Received: 500 g
Battelle Task No.: 4-106-SPEC-100 Receipt Date: 3/18/99
NTP ChemTask No.: CHEM04440 Appearance: White powder
Program Supported: OTH . Submi'tter:. Not applicable
Analysis Dates: 4-1-99 to 5-11-99 Study Lab: Not applicable

Interim Results Date: Not applicable Vendor: Sigma Chemical Co.
: Vendor Purity: 99.8%(NaOH titration); 99.9% (HL.PC)
Storage Conditions: Room temperature (~25°C)

STRUCTURE Mol. Wt Mol, Formula
Hz H 170.20 g/mOIe C7H10NZOS
HsC C N S '
— \C/
Hy l
NH
(s]
EXECUTIVE SUMMARY

The identity of the chemical was confirmed as 6-propyl-2-thiouracil by infrared spectroscopy. The information
from the supplier indicated it was 99.8+% pure.
* A reverse-phase high: performance liquid chromatography (HPLC) method with UV detection was developed,
evaluated and found to be suitable for the analysis.of formulations from 2.5 to 50 ppm (pg/mL).
A stability study at 5 ppm indicated that formulations stored at 5°C in sealed glass bottles were stable for 36
day§, but those stored at room temperature were unstable.
- A simulated animal room study indicated thata 5 ppm formulation was sufficiently stable to allow for weekly
drinking water bottle changes.

- o

Battelle Study No. G002340-AGC . ' it 7 Ll



QUALITY ASSURANCE STATEMENT

SPECIAL CONFIRMATION OF IDENTITY AND LIMITED DOSE
FORMULATION DEVELOPMENT STUBY REPORT

6-PROPYL-2-THIOURACIL

NTP ChemTask No.: CHEMO04440
Battelle Project No.: G002840-AGC
Battelle Task No.: 4-106-SPEC-100

Listed below are the phases and/or procedures performed by Battelle that were reviéwed by the Quality
Assurance Unit during performance of the task described in this report. Adverse findings, if any, were reported to
the study director at the time of review. '

S Batfe R?eportedm Study Director

C’mtuaEEhasefnspe: e Dafe[nsiiééitéiﬁ:: S

"4/1/99

~ and Management -

| Ined specn'oscopy analysxs _— |

, 4/1/99°
Audit study file 1/28/00 1/28/00
Audit analytical report 1/28/00 1/28/00

This report reflects the procedures and raw data generated in this study. .
~ Indddition to the study-specific audits/inspections cited above, routine inspections of the general facilities and
equipment were performed by the QAU and reports were submitted to management as follows:

-of Report to Management.

Chemistry Technical Center inspection Ty T T 2/1419
' 5/8/96 , 6/11/96
6/5,612and 6724197 - - 6/25/97
5/27 and 5/28/98 6/1/98
7127199 7/30/99
%/‘QZ/ -1~ 20007
ity Assurance Unit Date
‘Battelle

15

Battelle Study No. G002840-AGC S i -
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1 INTRODUCTION

The purpose of this work was to confirm the identity of this matenal as 6-propyl-2-thiouracil (PTU), estimate
its purity; 1dent1ﬁ and quantitate, if possible, any significant zmpuntles in the material; develop and evaluate a
formulation analysis method; and evaluate the stability of the formulatxon This work was done at Battelle, 505
King Avenue, Columbus, OH 43201 in support of OTH studies.

2 CHEMICAL RECEIPT AND STORAGE

6-Propyl-2-thiouracil, Lot No. 47H2500, was received from Sigma on March 18, 1999. Five 1-L amber bottles,

nominally containing 100 g each were received. The chemical was homogenized by combining the contents of the

. bottles in a glass beaker. The chemical was then stirred with a spatula for about five minutes. The 6-propyl-2-~

thiouracil was repackaged into the original bottles. The net weight was determined to be 510 g, ,

Samples were taken after repackaging. The number of samples and approximate amounts removed were two
11.5-g “analytical” samples, one 5-g “archive” sample, two 11.5-g “retention” samples. The “archive” and
“retention” samples were stored at s—-i0°c. The “analytical” sample was stored at room temperature. The net

weight of chemical remaining after sampling was determined to be 462 g. The remaining chemical was stored at

- room temperature.

A copy of the supplier’s Certificate of Analysis for this lot is shown in Figure 1. This states that the punty of
the sample is 99.8% by NaOH titration and 99.9% by HPLC.

3 IDENTITY CONFIRMATICN BY INFRARED (IR) SPECTROSCOPY

3.1 Method

The infrared spectrum was obtained ona Dlgllab FTS~60A Fourier Tra.nsform infrared spectmmeter at8 cm™
resolution. The sample was prepared as potassium bmmxde pellet. The spectrum of the test article was compared to

a literature reference spectrum found in “Sadtler Research Laboratories, Inc., Pharmaceutical Spectra, Spectrum
RS73.. '

3.2 Results

The IR spectrum (Figure 2) was consistent with the literature reference spectrum (Figure 3).

33 Conclu_sions

The sample’s identity was confirmed as 6-propyl-2-thiouracil.
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Sigma Cartificats of Analysis hittp//199.217.212.43/cgi-bin/ge.c. H0c3 147 1a-1 1d2-5823-0004aceac36)

‘ CertificatedAnalysis
TEST SPECIFICATION LOT (04712500} RESULTS
. Product Name &-N-propyt-2-thicurach ' ' .
Product Number P3758
CAS Number 51-82-5
Formula 07 H1g N2 oS
Formuta Waight 17020 '
APPEARANCE WHITE TOWHITEWITH AYELLOW  yurre POWDER
—— CLEAR COLORLESSTOSLIGHTLY ~ CLEAR GOLORLESS
. HAZYFAINT SOLUTION AT 200 MG
YELLOW SOLUTION iN 1 MSCOIUM | FL S &ML OF 1M SCOILM
R SPECTRUM CONSISTENT WITH STRUCTURE  SONSISTENTWITH
PURITY BY 3CRIUM $89% MINIMUM 98.3%
HYDRCXIGE TITRATION
PURITY BY RPLC 89% MINIMUM 89.9%
GC ACCEPTANCE DATE APRIL 1597

FOR LABCRATCORY OR MANUFACTURING USE CNLY,. NOT FOR HOUSEHOLD USE.
Slgma-Aldrich, Inc. warrants that its preducts conform to the Information containad In this and other
Sigma-Aldrich publicaticns. Purchaser must determine tha sultabiily of the product(s) for thelr
pecticular use. Additicnal terms and condilions may apply. Pleass sea reverse sids of the invoica or

Eﬁd&ﬂg& products ara sold exclusively through Sigma-Aldrich, Inc.
{ )-—-—.Q ;J/."-‘—"""

Uavid Fekiker, Manager
Analytical Services

1oft : ‘ . 3/23/99 1:5TFM
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Figure 1 — Certificate of Analysis
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Figure 2 - IR Spectrum of 6-Propyl-2-Thiouracil, Lot No. 47H2500
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Figure 3 — Literature IR Spectrum of 6-Propyl-2-Thiocuracil
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4 LIMITED DOSE FORMULATION METHOD VALIDATION

Thxs sectlon describes the evaluatmn of an analysis methed suitable for 6-propy1—2-th10uracxl formulations in

tap water‘over the concentration range from 5 025 ppm, the results, and the conclusion from this evaluanon

4.1 Methed/Experimental Design

A standard curve was prepared containing standards at six concentrations in tap wate}'.' i‘riplica"ce standards at
the highest and lowest concentrations and single standards at the intermediate concentrations were prepared.
Triplicate blanks containing internal standard and blanks without internal standard were also prepared.

4.2 Preparation of Internal Standard

An intermediate internal standard (IS) solution was prepared by diluting 50 pL of acetophenone to 50 mL with
acetonitrile. This solution was diluted 1-to-100 with tap water to produce the working internal standard.

4.3 Preparation of Standards and Blanks

Two stock standards (A and B) were prepéred at target concenirations of 50 and 25 pg/ml by dissolving and
diluting approximately 25 and 12.5 mg, respectively, of accurately weighed PTU to 500 mL with tap water. These
two solutions also served as the two most concentrated vehicle standards.

Four additional vehicle standards w&e prepared at target concentrations of 12.5, 5.0, 6.25, and 2.5 ug/mL by
diluting 2.5 and.1 mL, respectively, of Stock Standards A and B to 10 mL with tap water.

Working standards were prepared by combining 1 mL of vehicle standard and 1 mL of working IS in individual
autoinjector vials. Triplicate working standards were prepared from the highest and lowest Eéncenu'ation vehicle
standards. Singié working standards were prepared from the: other vehicle standards,

Triplicate blanks with IS were prepared by combmmg 1 mL of tap water and 1 mL of working IS.

Tap water served as the blank.

4.4 Analysis

Single injections were made from each vial using the HPLC system shown in Table 1. Typical chromatograms
from a high and low vehicle standard, a blank with internal standard and a blank are shown in Figure 4.

Battelle Study No. G002840-AGC - 4



Table 1 - HPLC System

| Columm ’ ‘ Inertsil ODS (2) 5, 150 X 3.0 mm (ID)
- Mobile Phase Components A: Milli-Q Water
" B: Acetonitrile
C: Concentrated Phosphoric Acid
" Mobile Phase Composition 90%A.:10%B:0.1%C (v:v:v), Isocratic
Flow Rate 1.0 mL/minute
Injection Volume 25 uL
Detector Type and Wavelength Ultraviolet at 254 nm

Run Time 20 minutes

Reiention Times
PTU R ~2.0 minutes
Is - B ~13.5 minutes

Mhapdunan (V) PUT
E 1-1- B

amo 3
280
270 1
260 1
280
240 i
-1
Aoy 7
b- X B
200 3
%90 -
280 7
270 7
1eq 7
150 1 H;
2,40
a3e
IETTEE
210 3
200 ]

4

[T
[
LY
o
#
[
“
N

”m,\

Figuré 4 — Representative Chromatograms from High Standard, Low Standard, Blank with IS, and Blank
(Chromatograms are in order from‘tgp high standard, low standard, blank with IS to blank) '
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4.8 Calculations

The integration of the PTU and internal standard (IS) peaks, as done by the chromatography data system, was
evaluated and manually adjusted, if necessary to achieve consistent integration. The response ratio of thé PTU peak )
area divided by the IS peak area was calculated. An unweighted linear regression eqﬁation was calculated réiating
the response ratio of the working standards to their actual concentrations. A determined concentration was '
calculated for each standard using the regression equation and the response ratio for that standard. The relative
error for each standard was calculated by subtracting the actual concentration from its’ determined concentration,
dividing the-difference by the actual concentration and multiplying the ratio by 100. The average relative error, the
standard deviation, and the relative standard deviation were calculated for the low and high standards.

4.6 Results

The results from the analysis of the standard curve are shown in Table 2.

Table 2 - Dose Analysis MPE Results

Avg o

,-N"m‘"aweh‘dEStd:_ Det® VehicleStd * AvgDetd Vefiicle S /ousn. %RE - UE
. (—;'om:(ug[mll)‘ Conc(ul_,[ml;) Std Com:(ublmﬁl (u_,/ mE):; e MRE
5234 | . 13 .
51.66 5127 51.67 0.58 11 08 0.0
51.40 -0.5
24.90 2475 NA NA - NA 06 NA
12.92 13.06 NA NA NA 1.1 NA
6255 6.205 NA NA NA  -03 NA
5.166 5.187 NA . NA NA 04  NA
' 2.473 ' 0
2.490 2505 2479 0.023 0.9 0.6  -04
2.460 ' -12

NA = Not Applicable

The limit of deteciion (LOD), defined as three times the standard deviation of the Iowest standard because there
was no blank response, was 0.069 pg/mL. The limit of quantitation (LOQ), defined as ten times the standard
deviation of the lowest standard because there was no blank response, was 0.232 pg/mL. The experimental hm_lt of
quantitation (ELOQ), defined as the lowest standard with acceptable accuracy and precision, was 2.490 pg/mlL.

The results of a regression analysis of the standard curve are shown in Table 3. The regression line for the

vehicle curve is shown in Figure 5. ' ' Sl

93
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Tabie 3 — Results of Regression Analysis

~fitercept: © o Canrelation Coefficien
¥ B L R S e g T L Lt ey

0.06223 <0.01769

Area raki
3'5 ]

0.5 ] Intercept : -0.01769 Coeff. Det. : 0.9998

0 — ",.‘}“”‘“‘"l“”l‘glp‘ge:0.06%28 Std, Err. . 0.01374 ]

0 5 10 15 20 - 28 30 35 40 45 ‘50 11
. . Amount

Figure 5 - Standard Curve from MPE

4.7 Conclasions

The method met all‘accepwnce criteria for linearity, precision, accuracy, sensitivity and specificity. Itis
suitable for the analysis of PTU in tap water at concentrations from 2.5 to 50 pg/mlL (ppm).

5 DOSE FORMULATION STUDIES

5.1 Formulation Storage Siability Study

§.1.1 Study Design

A storage stability study was conducted at a target concentration of 5 ppm (ug/mL) in tap water for
samples in sealed amber glass bottles for 36 days at room temperature (;§°C) and 5°C.

Battelle Study No. G002840-AGC o : 4 e



$.1.2 Preparation of Formaulation

A stability stock standard was prepared at a target concentration of 250 pg/mL by dissolving and diluting
approximately 25 mg of accurately weighed PTU to 100 mL with tap water. The formulation for the stability
study was prepared by diluting 20 mL of the stability stock standard to 1-L with tap water. Fifty (50) miL. of the
formulation was transferred to two 60-mL amber glass bottles. The bottles were sealed. One bottle was stored ’

at fpom temperature; the other was stored at 5°C.

513 Prepafation of Amnaiytical Standards

A stability stock solution was prepared by dissolving and diluting approximately 25 mg of accurately
weighed PTU to 100 mL with tap water on each analysis day. This stock was diluted one-to-fifty with tap
water to produce a vehicle standard with a target concentration of 5 pg/mL. Nine working standards were
.‘prepared from the veﬁicle_ standard on éach analysis day by combining 1 mL of the vehicle standard and 1 mL

of working IS in nine autoinjector vials. The vials were sealed.

S.14 Preparation of Formulation Samples

Triplicate aliquots were taken from the mixing flask on Day 0 and from both glass bottles on the other
study days. One (1) mL of the formulation was combined on each analysis day with 1 mL of working IS in e

autoinjector vials. The vials were sealed.

5.5 Analysis

Injections of the standards and formulation samples were made using the chromatography systém in
Table 1 (Method Validation). At least three standard injections were ma&e before and after the formulation
samples. The peak area ratio of PTU/IS was calculated for each standard and these ratios wefe averaged. The
peak area ratio of PTU/IS was calculated for each formulation sample and these ratios were averaged. The
formulation samples’ individﬁal concentrations were calculated by dividing their peak area ratioc by the
averaged ratio fon; the standards and then muitiplied by the nominal standard concentration. The average

formulation concentrations were calculated.

" Battelle Study No. G002840-AGC 3



5.1.6 Results

‘The results from the storage stability studies are shown in Table 4.

Table 4 —~ Formulation Storage Stability Study Re‘sults (5 ug/mL)

Awr Dct’d G)m_ (yg[m[,}, - Y ot D lv 0 Com_ ,

4.382 +0.038 100.0
4765 4343 4.830 % 0.060 989 +1.2
4896 . 4919 4.883 +0.044 100.0 £0.9
4669  4.663 4675+0017 958£0.3
4920 4968 4.978 £ 0.064 . 1020%13
4617 4570 4.554+0.072 933+1.5
4447 4416 4.455 + 0.044 912+0.9
3004 4028 3.999£0.027 81.9+0.6
3595 3525 3.586£0.057 735£1.2
3430  3.486 3.467 +0.031 710 £0.6
3229 - 3.196 3.208 +0.018 65.7+0.4

5.1.7 Discussion and Conclusions

The concentration of the formulation was within 10% of target on Day 0. Based on a pooled relative
standard deviation of 0.9%, any individual value would have to be more than 2.1% different from 100% to be
stanstxcauy significant at the 95% confidence level. .

The concentration of the formulation stored at room temperature showed a steady decliﬁe over time. The
chromatograms for the feom temperature samples showed 2 marked increase in the size of peak eluting before

| PTU with time. Figure 6 shows chromatograms from room temperature samples on Days 7, 15, 21 and 36.

The concentration of the formulation stored at 5°C had no clear trend with time, although two of the paints

were lower than the lower control value. The degradation peak increased significantly at room temperature but
- did not significantly increase at 5°C.
These data indicate that the formulation can be stored for 36 days at 5°C in sealed amber glass containers.

%

Battelle Study No. G002840-AGC ‘ 9



Baspd
6 3

as

it a

34 3

3z 1

L

ao 1

29
28
27
25
2s
24
23 7
22
21

20
18
17

is

a7

23 ]

1l

ﬂJ \/\—..___/\/*\ e

n3e (mv)

* Degradation Peak

i

¥ L3 L] | L) b ¥ L) .
i 2.8 2 2.5 3 3.5 4

LIM St S By S Sk RERC AN S M MRS MANL NN AN RN INANE R BN RN SENE NN RN WAt I LA N B LN

Figure 6 — Representative Chromatograms showing Degradation Peak during Stabiliiy Period

.

Battelle Study No. G002840-AGC 10

4.5 . 5
“Tine (miutes) |




5.2 Simulated Animal Room Stability Study

521 Study Design

A simulated animal room stability stuciy was done in the following manner. A single sample of - .
approximately 200 mL ‘from the same 5 pg/mL formulation used to conduct the’storage stability study'was
placed in a clear glass drinking water bottle with a sipper tube. The bottle was placed in a hood. Triplicate-
aliquots were removed and analyzed after 4'and 7 days storage identically to the storage stability samples.

5.2.2 Results

The results from the simulated animal room stability study are shown in Table 5.

Table 5~ Signulited. Animal Room Stability Study Results

v D‘Lt"(KC()nc (gg[m By Avg;[fgt"df Cone( pﬁm Ly . %o of Day 0 Cone
4.903 4.838 4.905 " 4,882 +0.038 100.0

4.545 4.601 4.640 | 4596+0.048 94.1% 1.0
4.714 4.651 - 4,662 . 4,676 £0.033 95.8+£0.7

523 C‘onclusioxhxs

The results from the simulated animal room showed a small decliﬁe in concentration over 7. days.

However, the decline was sufficiently small that drinking water bottles can probably be used for 7 days.

6 CONTRIBUTORS

‘Analytical support for this work was provided by Mr. Tim Hutson and Mr, Dave Koebel. The report was
written by Mr. Steve Graves.
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Project No.:  7244-601 - Page No.:

Interval: Mix 27 SD: Wolfe
Date: 10/6/00 : Analyst: WC
Results
Sample Peak Amount Calc Calc Target %
Name Area Detected  Factor ~ Amount Amount  Target
(ng) (ug/ml) (ug/ml)

Gr.2A 107052 44.44 0.02000  0.8889 1.000 88.9
Gr.2B 107066 44,45 0.02000  0.8890 1.000 88.9
Bracket 304634 127.0 0.02000 2.539 2.490 102
Gr3A 465468 194.1 0.02000 3.883 4.000 97.1
Gr.3B 466338 1945 0.02000 3.890 4.000 97.2
Bracket 304604 126.9 0.02000 2.539 2.490 102
Gr.1 . 460 ——- 0.02000 ——— 0.0009 NA
Bracket 304578 126.9 0.02000 2.539 2.490 102
NOTE:

&

The small peak present in the control that elutes at the same time as the peak of interest, shows a peak
area of 460. The peak area of 460, accounts for < 0.5%, of the lowest peak area response for the Group 2A
(107052). '

The Group 1 result detected, would be displayed as a negative value, it is beyond the linear range of
the Standard Curve, and will not be reported. Fields will be filled in with dashed lines (----).



Athey, Patricia M

o (- ~ Gary Wolfe (E-mail); Veronica Godfrey (E-mail)
" Cynthia Smith Ph. D. (E-mail); Graves, Steve; Athey, Patricia M
.bject: Preliminary Results for CHEM05666 (6-Propyl-2-Thiouracil FA Task), G004110-AUA

The results of analysis of the samples of formulations of 6-propyl-2-thicuracil il;x
deionized water (Study # 7244-601, Mix 27) prepared on 10/5/00 and recelved from.
TherImmune on 10/18/00 are summarized below.

Avg.
Target Det'd Det'd
Conc. - Conc. Conc. Avy.
Gp. # % % % E/O 5RE %RE
1 0 BLOQ BLOQ Na NA NA
BLOQ NAa
2 0.0001 0.00008948 0.00008986 (.99 -10.5 -10.1
0.00009025 . ~9.8
3 ' 0.0004 - 0.0003996 0.004004 1.00 -0.1 ) 0.1
0.0004011 0.3

BLOQ = Below Limit of Quantitation; no test article in sample.

A copy of this message that can be viewed uéing the Adobe Acrobat reader is attached.

Pat Athey

Battelle
505 King Avenue
Columbus, OH 43201
Ph. (614) 424-7440

_ Fax (614) 424-3171
E-mail athey@battelle.org

fAM.
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BﬂLK CHEMICAL REANALYSIS REPORT

6-PROPYL-2-THIOURACIL

CAS No.: 51-52-5 LotNo.: 47H2500 (Thef[mmune)

Battelle Chemical ID Code: 106 ‘ Samples/Amount Received: 2 15-mL amber glass serum vials/2 g
Battelle Task No.: 6-106-BCR-47 Sample Receipt Date: 1/9/01

NTP Task No.: CHEM(5856 Submitter: Not applicable

Program Supported: RDGT Study Lab: Not applicable

Analysis Date: 1/18/01 _ Receipt Condition/Appearance: Refrigerated/Solid Powder
Interim Results Date: 1/22/01 Shipping Container: Information not provided

Storage Conditions (@ Battelle); Room temperature (~25°C)

STRUCTURE ‘ Mol. Wt.

Hy

HaC C
3 \C s

Ha

, Mol. Formula
170.20 g/mole ' C,H,N,08

e
o

EXECUTIVE SUMMARY

The purpose of this study was to compare the purity of a sample of the bulk chemical currently in use to the
same lot of a frozen reference standard maintained at <-20°C. The sample was analyzed by high performance liquid
chromatography (HPLC) with UV detection and determined to have a purity of 100.0% relative to the frozen

reference, which indicates the purity of the sample is acceptable for continued use.
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1 INTRODUCTION

The purpose of this study was to compare the purity of the 6-propyl-2-thiouracil (PTU) bulk chemical sample
currently in use to a frozen reference standard of the same lot maintained at <-20°C and to assure that the purity of
the chemical is acceptable for continued use. This bulk chemical reanalysis task was performed in support of

RDGT studies. This task was conducted at Battelle, 505 King Avenue, Columbus, Ohio 43201.

2 TEST ARTICLE

The bulk chemical reanalysis sample of 6-propyl-2-thiouracil, Lot No. 47H2500, was received at Battelle from
Therlmmune on January 9, 2001. The frozen reference standard for this analysis was removed from the “archives”

sample, which had been stored at <-20°C at Battelle following the completion of the chemical handling for this lot.

3 ANALYSIS METHOD

3.1 Preparation of Internal Standard Solution

e A sdlution was prepared by pipetting 100 pL of acetophenone into a 50-mL volumetric flask and dissolving in
and diluting to volume with acetonitrile. The flask was sealed and mixed well. One (1) mL of this solution was
pipetted into a 100-mL volumetric flask and the flask diluted to volume with Milli-Q water (Milli-Q water has a

resistivity of 218 megohm-cm). This solution was the working internal standard {Is).

3.2 Preparation of Frozen Reference Standards

Triplicate stock solutions were prepared by transferring 50 + 5 mg of accurately weighed frozen reference
standard into separate 100-mL volumetric flasks. The samples were dissolved in and diluted to volume with
Milli-Q water and mixed well. One (1) mL of each of these solutions was pipetted into individual 25-mL
volumetric flasks. The contents of the flasks were diluted to volume with Milli-Q water and mixed. One (1) mL of

each of these solutions and 1 mL of IS was pipetted into individual autoinjector vials, the vials were sealed and

mixed weli.

3.3 Preparation of Bulk Chemical Samples

Triplicate stock solutions were prepared by transferring 50 + 5 mg of accurately weighed bulk chemical sample
into separate 100-mL volumetric flasks. The samples were dissolved in and diluted to volume with Milli-Q water
— and mixed well. One (1) mL of each of these solutions were pipetted into individual 25-mL volumetric flasks. The
contents of the flasks were diluted to volume with Milli-Q water and mixed. One (1) mL of each of these solutions

and 1 mL of IS was pipetted into individual autoinjector vials, the vials were sealed and mixed well,

" Battelle Study No. G004110-AWU g ?"f



3.4 Preparation of Blanks 1
The blank containing internal standard was prepared by pipetting 1 mL of Milli-Q water and 1 mL of IS into an

autoinjector vial, which was then sealed and mixed well. The blank was Milli-Q water. )

3.5 Analysis

An aliquot of each frozen reference staﬁdard, bulk chemical sample, and blanks was transferred to an
autoinjector vial and the vial was sealed. Single injections were made from each vial using the HPLC system shown
in Table 1. Typical chromatograms of the frozen reference standard, bulk chemical sample, blank with internal

~ standard and blank are shown in Figure 1.

Table 1 -~ HPLC System

Analytical Column Inertsil ODS (2), 5 t, 150 X 3 mm ID

Guard Column l Inertsil ODS (2), 5 u, guard cartridge

Mo_bile Phase ' 90% Water, 10% Acetoniirile, 0.1% Concentrated Phosphoric Acid, Isocratic
Injection Volume 100l S ' ) —_
UV Detection Wavelength 254 nm '

Run Time , a 35 minutes

Retention Time

PTU _ ~3 minutes
IS ~28 minutes

45
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4 RESULTS

The integration of the PTU and internal standard peaks by the chromatography data system was examined and
" manually modified, if necessary. The relative response factor for each reference and bulk chemical was calculzited
ﬁsing the peak area ratio (PTU/internal standard) and the individual weight of each sample. The relative response
factor for each bulk chemical samples was compared to the average relative response factor for the frozen reference

standard. The average relative purity of the bulk chemical sample when compared to the frozen reference standard
was 100.0%. The results are shown in Table 2.

Table 2 — Results for Bulk Chemical Reanalysis

Bulk Chemical Sample ID © Relative-% Purity  AvgRelative % Purify £5

102.9

102.0 100.0 = 4.3
95.1

The average percent purity of the bulk chemical sample was compared to the average value of the frozen

reference standard using the following formula for the uncertainty value U, where t is the student t variablé at the
chosen significance level (95% in this case) and the degrees of freedom, s, is the pooled standard deviation of the

method and n is the number of replicates of the means under comparison.

U= tSpJ (na+ nb) + (na x nb)
5 CONCLUSIONS

The bulk chemical sample is 100.0% pure relative to the frozen reference standard. The calculated value of U
(Significant Difference), 10.0% for this analysis, indicated that the average value of the test article was equivalent to

the purity of the frozen reference standard. The purity of the bulk chemical is acceptable for continued use.

6 ACKNOWLEDGMENTS

Tudor Fernando performed the analytical work. Wendy M. Black wrote the report. Maria Evascu reviewed the
data and report for completeness and accuracy. '
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BULK CHEMICAL REANALYSIS REPORT

6-PROPYL-2-THIOURACIL

~ CAS No.: 51-52-5 Lot No.: 47H2500 (Sigma)
Battelle Chemical ID Code: 106 Samples/Amount Received: One 30-ml amber glass serum vial/5 g
Battelle Task No.: 7-106-BCR-54 Sample Receipt Date: 11/14/01
NTP Task No.: CHEMO06526 . * Submitter: Unlmown
Program Supported: RDGT Study Lab: TherImmune Researcﬁ Corporation
Analysis Dates: 11/14-11/15/01 Receipt Condition/Appearance: No adverse findings/powder
Interim Results Date: 11/19/01 Shipping Container: Information not provided
Storage Conditions (@ Battelle): Room temperature (~25°C)
STRUCTURE © Mol Wt - Mol. Formula
Ha H 170.20 g/mol C7HoN,08
ch\ /C N S
o \]/
NH - .
o)
EXECUTIVE SUMMARY

_The purpose of this study was to compare the purity of a sample of the bulk chemical currently in use to the
same lot of a frozen reference standard maintained at £-20°C. The sample was analyzed by high performﬁnce liquid
chromatography (HFLC) with UV detection and determined to have a purity of 100.7% relative to the frozen
reference standard, which indicates the purity of the sampie is acceptable for continued use.

4
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1 INTRODUCTION

The purpose of this study was to compare the purity of the 6-propyl-2-thiouracil (PTU) bulk chemical sample
currently in use to a frozen reference standard of the same lot maintained at £-20°C and to assure that the purity d-f
the chemical is acceptable for continued use. This bulk chemical reanalysis task was performed in support of RDGT
studies. This task was conducted at Battelle, 505 King Avenue, Columbus, Ohio 43201.

2 TEST ARTICLE

The bulk chemical reanalysis sample of 6-propyl-2-thiouracil, Lot No. 47H2500, was received at Battelle from
TherImmune Research Corporation on November 14, 2001, The frozen reference standard for this analysis was
removed from the “archive” sample, which had been stored at <-20°C at Battelle following the completion of the
chemical handling for this lot.

3. ANALYSIS METHOD

3.1 Preparation of Internal Standard Solution .

A solution was prepared by pipetting 100 pL of acetophenone into a S0-mL volumetric flask and dissolving in =
and diluting to volume with acetonitrile. The flask was sealed and mixed well. One (1) mL of this solution was
pipetted into a 100-mL volumetric flask and diluted to volume with Milli-Q water (Milli-Q water has a resistivity of
>18 megohm-cm). This solution was the working internal standard (IS).

3.2 Preparation of Frozen Reference Standards

Triplicate stock solutions were prepared by transferring 50 + 3 mg of accurately weighed frozen reference
-standard into separate 200-mL volumetric flasks. The samples were dissolved in and diluted to volume with Milli-Q
water and mixed well. Two (2) mL of sach of these solutions were pipetted into individual 25-ml. volumetric flasks.

The contents of the flasks were diluted to volume with Milli-Q water and mixed. One (1) ml. of each. of these

solutions and 1 ml of If: were pipetted into individual autoinjector vials, the vials were sealed and mixed well.

3.3 Preparation of Bulk Chemical Samples

Triplicate stock solutions were prepared by transferring 50 + 5 mg of accurately weighed bulk chemical sample
into separate 200-mL volumnetric flasks. The samples were dissolved in and diluted to volume with Milli-Q water
and rm’xe& well. Two (2) mL of each of these solutions were pipetted into individual 25-mL volumetric flasks. The
contents of the flasks were diluted to volume with Milli-Q water and mixed. One (1) mL of each of these solutions

and 1 mL of IS were pipetted into individual autoinjector vials, the vials were sezled and mixed well.

Battelle Study No. G004110-BFO | 1 [ O{



~3.4 Preparation of Blanks
The blank containing internal standard was prepared by pipetting 1 mL of Milli-Q water and 1 mL of IS into an
autoinjector vial, which was then sealed and mixed well. The blank was Milli-Q water.
3.5 Analysis

An aliquot of each frozen reference standard, bulk chemical sample, blank with internal standard, and blank was
transferred to an autoinjector vial and the vial was sealed. Single injections were made from each vial using the
HPLC system shown in Table 1. Typical chromatograms of the frozen reference standard, bulk chemical sample,

blank with internal standard and blazk are shown in Figure 1.

Table 1 - HPLC System

Analytical Column Inertsil ODS (2), 5, 150 X 3 mm ID

Guard Column Inertsil ODS (2), 5 p, guard cartridge

Mobile Phase 90% Water, 10% Acetonitrile, 0.1% Concentrated Phosphoric Acid, Isocratic
Injection Volume 100 pL

UV Detection Wavelength 254 om

aRun Time 35 minutes

Retention Time

PTU ~4 minutes
IS ~25 minutes

i8]
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Figure 1 - Representative Overlay of Chromatograms of Frozen Reference Standard,

Bulk Chemical Sample, Blank with Internal Standard, and Blank (shown top to bottom)

4 RESULTS

The integration of the PTU and internal standard peaks by the chromatography data system was examined and
mamially modified, if necessary. The relative response factor for each reference and bulk chemical was calculated
using the peak area ratio (;PTU/in'temal standard)'and the individual weight of each sample. The relative response
factor for each bulk chemical san_xpie was compared to the average relative response factor for the frozen reference
standard. The average relative purity of the bulk chemical sample when compared to the frozen reference standard
was 100.7%. The results are shown in Table 2. .

Battelle Study No. G004110-BFO 3 (03



Table 2 — Results for Bulk Chemical Reanalysis

Avg Relative % Purity +s

Bulk Chemical Sample ID Relative % Purity

99.4

102.8 1007+ 1.8
99.8

The average percent purity of the bulk chemical sarﬁple was compared to the average value of the frozen

reference standard using the following formula for the uncertainty value U, where t is the student t variable at the

chosen significance level (95% in this case) and the degrees of freedom, s, is the pooled standard deviation of the

method and n is the number of replicates of the means under comparison.

U= tspJ(na +nb) + (na x nb)
5 CONCLUSIONS

The bulk chemical sample is 100.7% pure relative to the frozen reference standard. The calculated value of U
(Significant Difference), 3.0% for this analysis, indicated that the average value of the test article was equivalent to
~“"“%e purity of the frozen reference standard. The purity of the bulk chemical is acceptable for continued use.

6 ACKNOWLEDGMENTS

Darren Brown performed the analytical work. Wendy M. Black wrote the report. Melissa Cloud reviewed the
data and report for completeness and accuracy. '
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DOSE PREPARATION AND ANALYSIS REPORT

6-PROPYL-2-THIOURACIL
CAS No.: 51-52-5 Lot No.: 47H2500
Battelle Chemical ID Code: 106 Samples Prepared and Analyzed: 7244-60 I/Group'

1/Mix 3/0% Dose/Color Code White; 7244-601/
Group 2/Mix 3/0.0001% Dose/Color Code Green;
7244-601/Group 3/Mix 3/0.0004% Dose/Color Code
Blue; 7244-601/Group 4/Mix 3/0.0015% Dose/Color

- Code Red
Internal Task No.: 5-106-DA-160 Mix Date: 5/22/00
NTP Task No.: CHEMO05414 Vehicle: Deionized Water
Program Supported: RDGT Vehicle Lot No.: NA
Analysis Dates: 6/16 — 6/20/00 Storage Conditions (@ Battelle): Not Taken
Interim Results Date: 6/28/00
STRUCTURE Mol. Wt. Mol. Formula
Hy H 170.20 g/mole , CH,(N,0S
HiC c N S
3 \C e
H,
NH
o
EXECUTIVE SUMMARY

Formulations received for this task had concentrations below the lowest concentration for which the method
had been validated. As a result, the method was modified to encompass the range of the formulations by decreasing
the low end of the standard curve and validated. This method was used to analyze formulations of 6-propyl-2-
thiouracil (PTU), which were received from TherImmune in deionized water at target concentrations of 0, 0.0001,
0.0004 and 0.0015% (w/v) and analyzed in support of é.n‘RDGT study. The 0% formulation contained no
detectable PTU. The average concentrations of the 0.0001 and 0.0015% formulations were within 10% of target,
the NTP acceptance limit. The 0.9604% formulation was outside the normal acceptance limit. It was

approximately 16.3% below target.
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QUALITY ASSURANCE STATEMENT -
DOSE PREPARATION AND ANALYSIS REPORT

6-PROPYL-2-THIOURACIL

NTP ChemTask No.: CHEMO05414
Battelle Project No.: G002840-AQZ
Battelle Task No.: 5-106-DA-160

Listed below are the phases and/or procedures performed by Battelle that were reviewed by the Quality
Assurance Unit during performance of the task described in this report. Adverse findings, if any, were reported to

the study director at the time of review.

- Critical Phase Inspected Date Inspected Date Reported to Study Director
and Management

Audit study file 8/21/00 8/21/00

Audit analytical report 8/21/00 : 8/21/00

This report reflects the procedures and raw data generated in this study. ' y
In addition to the study-specific audits/inspections cited above, routine inspections of the general facilities and

equipment were performed by the QAU and reports were submitted to management as follows:

Facility/Equipment Date Inspected Date of Report to Management
Dose Formulation Facility inspection 5/22/98 . 5/26/98
8/13 and 8/19/99 8/16 and 8/23/99
6/28/ and 7/26/00 6/30 and 8/1/00
Chemistry Technical Center inspection 5/27 and 5/28/98 - 6/1/98
7/27/99 : 7/30/99
4/23/00 4/24/00
(9 _37¢ J-23.00
Quality Assurance Unit ) Date
Battelle

0%
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1 INTRODUCTION ' —

Formulations received for this task had concentrations below the lowest concentration for which the method

had been validated. As a result, the method was modified to encompass the range of the formulations by decreasing

the low end of the standard curve and validated.
This report contains:
e adescription of the validatién of the revised method,
e  adescription of the analysis of formulations of 6-propyl-2-thiouracil (PTU) in deionized water,
e the results of the validation and analysis, and '
e  our conclusions.

This work was performed at Battelle, 505 King Avenue, Columbus, OH 43201, and supports an RDGT study.

2 TEST ARTICLE AND FORMULATION SAMPLES

Batches of deionized water formulations containing PTU were received at Battelle on May 25, 2000. They
were identified with the following group numbers and target concentrations: 7244-601/Group 1/Mix 3/0%
Dose/Color Code White; 7244-601/Group 2/Mix 3/0.0001% Dose/Color Code Green; 7244-601/Group 3/Mix
3/0.0004% Dose/Color Code Blue; 7244-601/Group 4/Mix 3/0.0015% Dose/Color Code Red).

All formulations were prepared using PTU, Lot No. 47H2500, according to information provided with the
shipment. The stability and identity of this lot was previously cietermined and reported by Battelle under Battelle-
Study No. G002840-ATF, ChemTask No. CHEMO04550. A sample of the same lot was used as the analytical
standard for this work.

3 METHOD REVISION AND VALIDATION

The method was revised to lower the concentration of the lowest standards so that the curve would now contain
a standard lower than the lowest concentration of any submitted formulation. The samples, which were received in
deionized water were diluted in tap water, as were the standards and blanks. This section describes the revised

method and the results and conclusions from its validation.

3.1 Preparation of Standards

3.1.1 Solvent Stocks

Two solvent stock standards were prepared at target concentrations of 45 and 30 pg/mL, respectively, by

dissolving approximately 22.5 and 15.0 mg of accurately weighed PTU in 500 mL of tap water.
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3.1.2 Vehicle Standards

Three vehicle standards were prepared from the 45 pg/mL standard by pipetting 4, 2 and 1 mL of the
45 pg/mL solvent stock stﬁndard,into individual 10-mL, 10-mL and 50-mL volumetric flasks respectively, and
diluting to volume with tap water. This produced standards with target concentrations of 18, 9 and 0.9 pg/mL,
respectively. Three vehicle standards were prepared from the 30 pg/mL standard by pipetting 5, 2 and 1 mL of
the 30 pg/mL solvent stock standard into individual 10-mL, 25-mL and 50-mL volumetric flasks respectively,
and diluting to volume with tap water. This produced standards with target concentrations of 15, 2.4 and

0.6 pg/mL, respectively.

3.1.3 Working Standards

Working standards were prepared by pipetting 1 mL of each vehicle standard and 1 mL of internal standard
(IS) solution (50 pL of acetophenone dissolved in SO mL of acetonitrile followed by a 1-to-100 dilution with
tap water) into individual autoinjector vials. Triplicate working standards were prepared from the highest and
fowest concentration vehicle standards. Single working standards were prepared from the other vehicle

standards.

The vials were capped and shaken to mix. This produced working standards with target concentrations of
9,7.5,4.5,1.2,0.45 and 0.3 ug/mL.
3.1.4 Blanks

Triplicate blanks with IS were prepared by combining 1 mL of tap water and 1 mL of working IS in an
autoinjector vial. A single blank without internal standard was tap water. The vials were capped and shaken to

mix.

3.1.5 Analysis

Single injections were made from each vial using the HPLC system shown in Table 1. Typical

chromatograms from a high and low vehicle standard, a blank with internal standard and a blank are shown in
Figure 1.
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Table 1 - HPLC System

Column Intersil ODS (2), 150 x 3 mm (ID), 5 um

Mobile Phase Water: Acetonitrile: Concentrated Phosphoric Acid (90:10:0.1), Isocratic
Flow Rate 1 mL/minute

DI (0 BTSRRI T Tt Ultraviolet at 254 nm

Injection Volume 100 uL

Run Time 35 minutes

Retention Times

PTU ~4 4 minutes
IS ~25.5 minutes .

W

Battelle Study No. GOO2”84‘0-AQZV S . 3




wd 1Y sn
304 o
a0 0
E e
o 27
mod 3
2003 0
203 0]
o o]
20 220
kL 290
ES 20
L 0]
. RS
o4 o
2] [t
E*- ém—
& 2 ]
10 10
b 120
8 " 1164 ™
0} ™
b 0.
] [t
Lt ™
Ls w] F1V
» ™ b IAI
1 M primeton Tiems © £ E [} R peention Time E) ]
I o
e 004
203 E 2
0 20
Do .
b - E
£t E o
e 204
] 2o
%0 E
™ bl
E 203
063 190
. 104
Lx 70
by i‘n
I- i
!‘- 0
128 0
L a0
e L 0]
e L
» -
b 0
» ™
- L2
o ® pemrtenTune ¥ = = Y TR evserion T @ £y ry

Figure 1 — Representative Chromatograms from High Standard, Low Standard, Blank With
Internal Standard and Blank -
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3.1.6 Calculations

The integration of the PTU and internal standard (IS) peaks done by the chromatography data system, was
evaluated and manually adjusted if necessary, to achieve consistent integration. The response ratio of the PTU
peak area divided by the IS peak area was calculated. A linear regression equation weighted 1/x was calculated
relating the response ratio of the vehicle standards to their nominal concentrations. The use of a 1/x weighting
factor was necessary to achieve acceptable accuracy for the low standard. A determined concentration was
calculated for each standard using the regression equation and the response ratio for that standard. The relative
error for each standard was calculated by subtracting the nominal concentration from its determined
cencentration, dividing the difference by the nominal concentration and multiplying the ratio by 100. The
average relative error, the standard deviation, and fhe relative standard deviation were calculated for the low

and high standards.

3.1.7 Results

The results from the analysis of the standard curve are shown in Table 2. The standard curve and the

results of the regression analysis of the standards are shown in Figure 2.

Table 2 — Dose Analysis MPE Results

Nominal Vehicle Std  Det’d Vehicle Std  Avg Det’d Vehicle

s Avg
ot e e S
0.5985 ‘ _ -0.5
0.6016 0.5963 0.5985 - 0.0022 04 -0.9 -0.5
0.6007 -0.1
0.9004 0.8995 NA NA NA -0.1 NA
2.406 2435 NA NA® NA 1.2 NA
9.004 9.096 NA NA NA 1.0 NA
15.04 15.08 NA NA NA 0.3 NA
17.93 -0.4
18.01 : 17.93 17.96 0.05 0.3 0.4 -0.3
18.02 0.0

NA =Not Applicable

The limit of detection (LOD), defined as three times the standard deviation of the lowest standard because
there was no blank response, was 0.00664 pg/mL. The limit of quantitation (LOQ), defined as ten times the

standard deviation of the lowest standard because there was no blank response, was 0.0221 pg/mL. The
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experimental limit of quantitation (ELOQ), defined as the lowest standard with acceptable accuracy and

precision, was 0.6016 ug/mL.

Component: PTU

Sys Suit FTU
RF ode: Standards

£4.0]

-

~

Area Ra

05

y = 0.0585 + 0.0011
Standard Error = 0.0031
Coefficient of Determination = 1.000

b - g T ‘ 14 a 1 1‘0 L [ K} L 1‘5 ¥ T L] 13
Armrount

0.0.]

Figure 2 - Standard Curve from Method Validation

3.1.8 Conclusions

The method met all acceptance criteria for linearity, precision and accuracy. It is suitable for the analysis
of PTU in tap water at concentrations from 0.6 to 18 ug/mL.

4 DOSE FORMULATION ANALYSIS

The dose formulation analysis was done concurrently with the method validation.

4.1 Preparation of Formulation Samples for Analysis

Duplicate samples from each formulation were prepared for analysis. Each formulation was prepared by
pipetting 1 mL of formulation and 1 mL of internal standard into an autoinjector vial. The vials were capped and

shaken to mix.

4.2 Analysis

A single injection was made from each vial using the high performance liquid chromatography (HPLC)
conditions shown in Table 1. '

4.3 Calculations

The integration of the PTU and IS peaks by the c}ﬁomatography data system was evaluated. Any peaks with

inconsistent integration were manually reintegrated to provide consistent integration. The peak areas for the PTU
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and IS were then determined for each injection. The regression equation from the validation, the response ratios of
the formulations and their dilution factors were used to calculate the concentration in each formulation sample. The
error (%E) for each sample was calculated by subtracting the determined value from the target value, dividing by

the target value and then multiplying by 100. The average determined concentration and %E were calculated.

4.4 Results

The results from the analysis of the dose formulations are shown in Table 3. A second set of duplicate 0.0004%

formulation samples was prepared and analyzed to coﬁﬁrm the original values as low.

Table 3 — Dose Analysis Results

 TargetConc_ Group ____ Determined Concentration_ . .

- (%wv)  Ne e (% wiv) B (Y WiV)- - AVE%E
0 1 BLOQ ) BLOQ BLOQ NA
0.0001 2 0.00009566 0.00009639 0.00009603 -4.0
0.0004 3 0.0003325 0.0003342  0.0003359  0.0003359 0.0003346 -16.3
0.0015 4 0.001429 0.001435 0.001432 -4.5

BLOQ = Below limit of quantitation; no test article in sample.

4.5 Conclusions ' : ‘ o .

The 0% formulation contained no detectable PTU. The average concentration of both the 0.0001% formulation
and the 0.0015% formulation were within 10% of target, the'NTP acceptance limit. The 0.0004% formulation was
16.3% below target, which exceeds the normal acceptance limit.
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DOSE ANALYSIS REPORT

6-PROPYL-2-THIOURACIL
CAS No.: 51-52-5 Lot No.: 47H2500
Battelle Chemical ID Code: 106 : Samples Prepared and Analyzed:

7244-601/Group 1/Mix 11/0% Dose/Color Code White;
7244-601/Group 2/Mix 11/0.0001% Dose/Color Code Green;
7244-601/Group 3/Mix 11/0.0004% Dose/Color Code Blue;
7244-601/Group 4/Mix 11/0.0015% Dose/Color Code Red;
7244-601/Group 3/Mix 4/0.0004% Dose/Color Code Blue;
7244-601/Group 3/Mix 5/0.0004% Dose/Color Code Blue.

Internal Task No.: 5-106-DA-172 Mix Date: 7/17/00 (Mix 11), 5/30/00 (Mix 4) and 6/5/00 (Mix 5)

NTP Task No.:. CHEM05508 Vehicle: Deionized Water
Program Supported: RDGT Vehicle Lot No.: NA
Analysis Dates: 7/28 —7/29/00 Storage Conditions ((@ Battelle): Refrigerated (~5°C)
Interim Results Date: 8/01/00 - _
STRUCTURE , Mol. Wt. Mol. Formula
I;-! c (l-:iz ﬁ S 170.20 g/mole C,H,,N,08
3 . ' .
\C/ \(
Fiz l
NH
o]
EXECUTIVE SUMMARY

Formulations of 6-propyl-2-thiouracil (PTU) were received from Therlmmune in deionized water at target
concentrations of 0, 0.0001, 0.0004 and 0.0015% (w/v) and analyzed in support of an RDGT study.

For the Mix 11 formulations, the 0% formulation contained no detectable PTU, the average concentration of the
0.0015% formulation was within 10% of target, the NTP acceptance limit, and the 0.0004% and 0.0001% '
formulations were outside the normal acceptance limit. The 0.0004% formulation was approidmately 3 1% below

target and the 0.0001% formulation was approximately 30% above target.

Battelle Study No. G002840-ARV : ii



Formulations at target concentrations of 0.0004% from Mix 4 (5/30/00) and Mix 5 (6/5/00) were also submitted
,~=nd analyzed. The average concentration of both these formulations was found to be within 10% of target, the NTP

.cceptance limit.

- | | - MY
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QUALITY ASSURANCE STATEMENT
DOSE ANALYSIS REPORT

6-PROPYL-2-THICURACIL

NTP ChemTask No.: CHEMO05508
Battelle Project No.: G002840-ARV
Battelle Task No.: 5-106-DA-172

Listed below are the phases and/or procedures performed by Battelle that were reviewed by the Quality

Assurance Unit during performance of the task described in this report. Adverse findings, if any, were reported to

the study director at the time of review.

. Critical Phase Inspected .| DateInspected ~  DateReparted to Study Director .
e T S T . *.and Management. .. - :
Formulation analysis 7/26/00 7/26/00

Audit study file 8/28/00 8/28/00
Audit analytical report 8/28/00 8/28/00

This report reflects the procedures and raw data generated in this study. ;
In addition to the study-specific audits/inspections cited above, routine inspections of the general facilities and

equipment were performed by the QAU and reports were submitted to management as follows:

Facility/Equipment Date Inspected

Date of Report to Management

Dose Formulation Facility inspection 5/22/98 5/26/98
' 8/13 and 8/19/99 8/16 and 8/23/99
6/28 and 7/26/00 6/30 and 8/1/00
Chemistry Technical Center inspection 5/27 and 5/28/98 6/1/98
712799 7/30/99
4/23/00 4/24/00
7%(0%/ X-30-00
Quality Assurance Unit Date

Battelle
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1 INTRODUCTION

This report contains:
*  adescription of the analysis of formulations of 6-propyl-2-thiouracil (PTU) in deionized water,
e the results of the analysis, and

e our conclusions.

This work was performed at Battelle, 505 King Avenue, Columbus, OH 43201, and supports an RDGT study.

2 TEST ARTICLE AND FORMULATION SAMPLES

Batches'of deionized water formulations containing PTU were received at Battelle on July 24, 2000. They
were identified with the following group numbers and target concentrations: 7244-601/Group 1/Mix 11/0%
Dase/Color Code White; 7244-601/Group 2/Mix 11/0.0001% Dose/Color Cade Green; 7244-601/Group 3/Mix
11/0.0004% Dose/Color Code Blue; 7244-601/Group 4/Mix 11/0.0015% Dose/Color Code Red; 7244-60 1/Group 3/
Mix 4/0.0004% Dose/Color Code Blue; 7244-601/Group 3/Mix 5/0.0004% Dose/Color Code Blue.
All formﬁlations were prepared using PTU, Lot No. 47H2500, according to information provided with the
shipment. The stability and identity of this lot was previously determined and reported by Battelle under Battelle
Study No. G002840-AIF, ChemTask No. CHEM04550. A sample of the same lot was used as the analytical
standard for this work. : -

3 DOSE ANALYSIS
3.1 Preparation of Standards

3.1.1 Solvent Stocks

Two solvent stock standards were prepared at target concentrations of 45 and 30 pg/mL, respectively, by

dissolving approximately 22.5 and 15.0 mg of accurately weighed PTU in 500 mL of tap water.

3.1.2 Vehicle Standards

Three vehicle standards were prepared from the 45 ug/mL standard by pipetting 4, 2 and 1 mL of the
45 pg/ml solvent stock standard into individual 10-mL, 10-mL and 50-mL volumetric flasks respectively, and
' diluting to volume with tap water. This produced standards with target concentrations of 18, 9 and 0.9 pg/mL,
respectively. Three vehicle standards were prepared from the 30 ng/ml standard by pipetting 5, 2 and 1 mL of
the 30 pg/mL solvent stock standard into individual 10-mL, 25-mL and 50-mL volumetric flasks respectively,
and diluting to volume with tap water. This produced standards with target concentrations of 15, 2.4 and

121

0.6 ng/mL, respectively.
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3.1.3 Working Standards

Working standards were prepared by pipetting 1 mL of each vehicle standard and 1 mL of internal standard
(IS) solution (50 uL of acetophenone dissolved in 50 mL of acetonitrile followed by a 1-to~100 dilution with

tap water) into individual autoinjector vials. Single working standards were prepared from each vehicle

standard.

The vials were capped and shaken to mix. This produced working standards with target concentrations of
9,7.5,4.5,1.2,0.45 and 0.3 pg/mL.

3.1.4 Blanks

A single blank with internal standard (IS) was prepared by combining 1 mL of tap water and 1 mL of

working internal standard (IS) in an autoinjector vial. The blank without internal standard was tap water. The
vials were capped and shaken to mix.

3.2 Preparation of Formulation Samples for Analysis

Duplicate samples from each formulation were prepared for analysis. Each formulation was prepared by

pipetting 1 mL of formulation and 1 mL of internal standard (IS) into an autoinjector vial. The vials were capped
and shaken to mix.

<3 Analysis

Single injections were made from each vial using the HPLC system shown in Table 1. Typical chromatograms
from a high and low vehicle standard, a blank with internal standard and a blank are shown in Figure 1.

Table 1 - HPLC System

Column Tnertsil ODS (2), 150 x 3 mm (D), 5 pm
" Mobile Phase _ Water: Acetonitrile: Concentrated Phosphoric Acid (9'(’): 10:0.1), Isocratic
| Flow Rate 1 mL/minute

Detector Type and Wavelength Rl S &1 EEE

lnjcc-timl Volume 100 pl.

Run Time 35 minutes

Retention Times

PTU ~35 minutes
IS ~29 minutes

" Battelle Study No. GO02840-ARV R
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Figure 1 — Representative Chromatograms from High Standard, Low Standard, Blank With
Internal Standard and Blank
(shown left to right, top to bottom)
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3.4 Calculations

The integration of the PTU and internal standard (IS) peaks done by the chromatography data system was

evaluated and manually adjusted if necessary, to achieve consistent integration. The response ratio of the PTU
peak area divided by the IS peak area was calculated. A linear regression equation weighted 1/x was calculated
relating the response ratio of the vehicle standards to their nominal concentrations. A determined concentration
was calculated for each standard using the regression equation and the response ratio for that standard. The
relative error for each standard was calculated by subtracting the nominal concentration from its determined

concentration, dividing the difference by the nominal concentration and multiplying the ratio by 100.

3.5 Results

The results from the analysis of the formulations are shown in Table 2. The standard curve and the results

of the regression analysis of the standards are shown in Figure 2.

Table 2 ~ Dose Analysis Results

| Gi:ﬂup N(x . M‘R No. - 'Earg(iz ;Zum: | » »Det;«:ﬂ:’ionc A\"Fg D((i;"c)l Conce Ave % E
1 11 0 BLOQ BLOQ BLOQ BLOQ
2 11 0.0001 0.0001301 0.0001289 0.0001295 2935
P 3 4 ' 0.0004 - 0.0004050 0.0004089 0.0004070 1.7
3 5 0.0004 0.0004107 0.0004135 0.0004121 - 30
3 11 0.0004 0.0002733 0.0002784 0.0002758 -31.0
4 11 0.0015 0.001528 0.001527 0.001527 1.8

BLOQ = Below Limit of Quantitation,

8TD2 PTU
RF Mode: Standards

_.Q- -
S ]
1.0
g i
< 3
0.5 y = 0.0694x - 0.0311
- Standard Ermror =0.0102
] Coefficient of Determination = 0.9987
0.0
¥ 6 T L] 11 ] é T T 11 a 110 L ] 1] 1’5 [ i t
Amount
L Figure 2 - Standard Curve
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3.6 Conclusions .

For the Mix 11 formulations, the 0% formulation contained no detectable PTU, the average concentration of the
0.0015% formulation was within 10% of target, the NTP acceptance limit, and the 0.0004% and 0.0001%
formulations were outside the normal acceptance limit. The 0.0004% formulation was approximately 31% below
target and the 0.0001% formulation was approximately 30% above target. N

Formulations at target concentrations of 0.0004% from Mix 4 (5/30/00) and Mix 5 (6/5/00) were also submitted
and analyzed. The average concentration of both these formulations was found to be within 10% of target, the NTP

acceptance Jimit.
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Appendix 5
Two-Generation Reproduction Toxicity Study of Propylthiouracil when Administered to
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THERIMMUNE RESEARCH CORPORATION
DOSE FORMULATION PROCEDURE FORM

R.O.W ID No.: 1340A -

Study No.: 7244-601

Task No.: Dose Range-Finding Phase
Test Article: 6-Propyl-2-Thiouracil
Vehicle: Deionized Water

Route of Administration: Drinking Water

Procedure:

‘Refer t0 S.0.P. 511 “Preparation of Test Formulations--Solutions/Suspensions, Test Diets. and Dosed
Water” for the mixing procedures to be followed.

The quantity of 6-Propyl-2-Thicuracil required to prepare 21 L solutions in deionized water at

0.0001,0.0004 and 0.0015 is Tisted below:
Group Dose Level Concentration - 6-Propyi-2-Thiouracil Deionized Water Mix Time
t &) (€3] Q) (L) (min)
1 0 0 0 21 5
2 0.0001 0.0001 0.021 21 5
J 0.0004 ©0.0004 0.084 21 5
4 0.0015 0.0015 0.315 21 5

Using glass volumetric flasks, carboys will be calibrated at 21 liters. A permanent mark will be placed
on each carboy at the calibration point with an indelible marker. For group 1 {control), the carboy will
be filled to the required volume with vehicle (deionized water). Carboys used for dose formulations will
be initially filled to approximately 75% of the required volume with vehicle.

Using a stainless steel spatula, the required quantity of 6-Prapyl-2-Thiouracil is accurately weighed
onto a weigh boat. Pour the weighed test article into a volumetric flask (approximately half filled with
vehicle). Rinse the weigh boat at Teast three times with vehicle and pour the rinse into the flask
containing the vehicle and test article. Mix well, until complete dissolution. Pour the solution into a
carboy using & funnel. Rinse the flask at Teast three times with vehicle, each time pouring the rinse
into the carboy. Add vehicle to the carboy in order to QS to the required volume. The solution is then.
mixed with a variable speed stirrer for at least the requ1red time, to insure complete dissolution.

Repeat this procedure for each group.

Stability and storage of formulations are based on Battelle's Dose Formulation Developmental Study
Report. Formulations will be stored at refrigerated (~5°C) and protected from light. Under these
conditions, formulations are stable for 35 days foilowing preparaticn. Formulations will be dispensed
into amber glass bottles, with neoprene stoppers and stainless steel sippers tubes. Dispensed
formulations are stable for 7 days. beginning the day of dispensing.

Sampling Procedure:

Take two (2) 50 ml samples of the test article formulation from each dose level of each batch (per mix).
Store in glass bottles with teflon coated 1ids protected from 1ight and refrigerated (1-6°C).

For samples submitted to TherImmune ASD for analysis: Send one samplie from each dose level of each batch
and a 1 g sample of the bulk test article according to the Sample Submittal Form. The samples should be
sent refrigerated with ice packs and shipped according to S.C.P. 506.1 “Shipping of Test Article
Samples”.

OV — ) { i - ' ]
Prepared by: /_C"\/ 308 Approved by: /g(/d(/b S / 3/00

In1t1a?s/date . Initials/date
-
Formulation Technician: ‘f Y 71<u~/‘\s£&rJL“" ';D/Zz&.ﬁa \

;J/ Initials/date | GQNTABN NO “CQ! . DOSRROCE

5/3700
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Two-Generation Reproduction Toxicity Study of Propylthiouracil when Administered to
Sprague-Dawley Rats in the Drinking Water
Pathology Report (PAI)
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PATHOLOQGY ASSOCIATES

A CHARLES RIVER COMPANY

PATHOLOGY REPORT
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Therlmmune Study No.: 7244-601

DRAFT PATHOLOGY REPORT

Two-Generation Reproduction Toxicity Study Of Propylthiouraéil When
Administered To Sprague-Dawley Rats In The Drinking Water

Therimmune Study No. 7244-601

INTRODUCTION

The purpose of this study was to validate a Two-Generation Study to Model
proposed to identify potent and weak thyroid toxicants using propylthiouracil.
The data presented in this report represent the results of pathology support by
Pathology Associates, a Charles River Company (PAl) for Therlmmune
Research Corporation, 15 Firstfield Road, Gaithersburg, MD 20878. The
portions of this study performed by PAl were conducted in compliance with the
Food and Drug Administration Good Laboratory Practice Regulations for
Nonclinical Laboratory Studies (1987).

EXPERIMENTAL DESIGN AND METHODS

Eighty male and eighty female Sprague-Dawley (Outbred CD® Rats Cri:cD®
BR) rats were randomly assigned to one of four treatment groups. The males and
females were randomized separately. The test article, propylthiouracil, was
administered ad libitum in the drinking water starting on Study Day 1 and
continued until necropsy. Control animals received the vehicle, deionized
drinking water only. Treatment groups are shown in Text Table I.

Text Table I: Treatment Groups and Dose Levels

Group Dose Level Number of Number of
(% wiv) Males Females
1 0.0000 20 20
2 0.0001 20 20
3 0.0004 20 20
4 0.0015 20 20

Task 2 Fy Adults and Task 4 F; Adults

Nécrops‘ies were performed on Fy males and Fy females surviving to terminal kill
following the completion of weaning of the Fy pups. The animals were sacrificed
by carbon dioxide asphyxiation and exsanguinated.

Animals of the Fy generation found dead or killed in extremis were necropsied
but not evaluated histopathologicalily.

1. ! 3 3 ‘ 2092-125
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Necropsies were performed on F; adult males surviving to terminal kiil from
Groups 1, 2 and 3 following the completion of weaning of the F, pups.
Necropsies were performed on F1 females from Groups 1, 2, and 3 surviving to
.terminal kill following the completion of vaginal cytology data collection. The
animals were sacrificed by carbon dioxide asphyxiation and exsanguinated.

The following tissues from the Fy and F¢ adult animals were preserved in 10%
neutral-buffered formalin: adrenals, brain, kidneys, liver, pituitary, ventral
prostate, dorsolateral prostate, seminal vesicles/coagulating glands, spleen,
thyroid/parathyroids, vagina/uterus/cervix, and gross lesions. The left testis and
epididymis were preserved in 2% paraformaldehyde/3% glutaraldehyde solution
for 3-5 days then transferred to phosphate-buffered saline. The ovaries were first
placed in Bouin's then transferred into 70% ethanol within 24-48 hours.

All fixed tissues were sent to PAl's Frederick, Maryland facility. The left testis
and epididymis from the first 10 surviving males/group were embedded in glycol
methacrylate (GMA), stained with Periodic Acid-Schiffs and hematoxylin and
examined microscapically. The thyroid/parathyroid and gross lesions from the
first 10 surviving males/group were embedded in paraffin, sectioned at
approximately 5 microns, stained with hematoxylin and eosin, and examined
microscopically. The thyroid/parathyroid, ovaries, vaginaluterus/cervix, and
gross lesions from the first 10 surviving females/group were embedded in
paraffin, sectioned at approximately 5 microns, stained with hematoxylin and
eosin, and examined microscopically.

F; PND 21 Generation

The male and female pups selected for the PND 21 necropsy were sacrificed by
carbon dioxide asphyxiation, exsanguinated, and necropsied.

The following tissues from the Fy PND 21 animals were preserved in 10%
 neutral-buffered formalin: adrenals, kidneys, liver, pituitary, ventral prostate, .
dorsolateral prostate, seminal vesicles/coagulating glands, spleen,
thyroid/parathyroids, vagina/uterus/cervix, and gross lesions. The left testis and
epididymis were preserved in 2% paraformaldehyde/3% glutaraldehyde solution
for 3-5 days then transferred to phosphate-buffered saline. The ovaries were first
placed in Bouin's then transferred into 70% ethanol within 24-48 hours.
Histopathology was not required for these tissues.

Unscheduled deaths occurred in all Group 4 F; weanlings. The lower and upper
jaws from Group 4 unscheduled death animals were examined. The jaws were
decalcified, embedded in paraffin, step sectioned, and examined microscopically.
Two skulls (1 male and 1 femaie Group 1 PND 23-24) saved from Therlmmune
Study 7244-214 “3,3', 4,4’-Tetrachloroazobenzene. (TCAB): Reproductive

2 ‘-{ | 2092-125
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Assessment by Continuous Breedmg When Aémmlstered to Sprague-Dawley
Rats by Oral Gavage” were used as representative controls. :

Fz PND 21 Generation

Selected males and females were sacrificed by carbon dioxide asphyxiation,
exsanguinated and necropsied on PND 21. The following tissues from the F2
animals were preserved in 10% neutral-buffered formalin: adrenals, kidneys,
liver, pituitary, ventral prostate, dorsolateral prostate, seminal
vesicles/coagulating glands, spleen, thyroid/parathyroids, vaginal/uterus/cervix,
and gross lesions. The left testis and epididymis were preserved in 2%
paraformaldehyde/3% glutaraldehyde solution for 3-5 days then transferred to
phosphate-buffered saline. Ovaries were placed in Bouin's then transferred into
70% ethanol within 24-48 hours. Histopathology was not required for these
tissues.

RESULTS and DISCUSSION

Microscopic findings are summarized in the Project Summary Tables (Section 1I). -
Diagnoses for individual animals are tabulated by group, sex, and generation in
the Tabulated Animal Data (Section IllI). Results from the histopathological
examination of the lower and upper jaws from the Group 4 Task 4 animals,
unscheduled deaths (F1 weanlings) are presented in Section V. Microscopic
diagnoses are correlated with the gross lesions, when possible, in the Correlation
of Gross and Microscopic Findings (Section V). The Comment Report is found in
Section VI. The codes used as entries in these tables are explained in the
Reports Code Table (Appendix 1). Abbreviations used in the tables are
explained in the Abbreviations List (Appendix 2). A comparison of significant
findings for the Fq generation animals and the F1 generation animals is presented
in Text Table |l

Microscopic Observations
Fo Males and Females

There were several treatment-related microscopic changes in the males. Thyroid
follicular cell hyperplasia was seen in 10 of 10 Group 4 males and 7 of 10 Group
3 males. Degeneration of the germinal epithelium of the testes was seen in 2 of
10 Group 4 males, 3 of 10 Group 3 males and 3 of 10 Group 2 males.
Muitinucleated giant cells were only seen in 1 of the Group 4 males exhibiting
degeneration of the germinal epithelium.

Thyroid follicular cell hyperplasia was seen in 10 of 10 Group 4 females and 1 of

10 Group 3 females. In addition, a follicular cell adenoma was seen in 1 of the
Group 4 females with follicular cell hyperplasia.

3 . ; 2092-125
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Hardisty and Boorman (1990) state that progression from follicular hyperplasia
(focal or diffuse) to adenoma and carcinoma is common among laboratory
rodents. As with many other endocrine glands, clear distinction between these
categories is sometimes difficult because morphologic criteria are not always
predictive of biological behavior. In the thyroid this is further complicated by the
fact that removal of TSH stimulation will cause reversal of some but net all
lesions. ' :

F{ Males and Females
There were similar but less severe microscopic changes in the F; males. Thyrbid
follicular cell hyperplasia was seen in 1 of 10 Group 3 males. Degeneration of

the germinal epithelium of the testes was seen in 1 of 10 Group 3 males and 1 of
10 Group 2 males. '

There were no treatment-related microscopic changes in any of the groups of F4
females evaluated.

| Text Table II: Incidence of SigniﬁcantFindings in Foand Fy Adults*

Fo Males Fi Males
Tissue Group 1 Group 2 Group 3 Group 4 Group 1 Group 2 Group 3
Microscopic 0.0000Q 0.0001 0.0004 0.0015 0.0000 0.0001 0.0004
Findings (Yow/iv) (%w/v) (%owiv) (%wiv) {%ow/v) (%w/v) (%w/v)
Thyroid: ‘ ) : y
Follicular Cell 0 0 7 10 0 4] 1
Hyperplasia .
Left Testis: .
Degeneration, 0 -3 3 2 0 1 1
Germinal , )
Epithelium
Left Testis: ,
Multinucleated 0 0 4] 1 0 0 0
Giant Cells
Fg Females F; Females
Thyroid:
Follicular Cell 0 0 1 10 0 : 0 0
Hyperplasia
Thyroid: ,
Follicutar Cell o] 0 .0 1 0 0 0
Adenoma

* 10 animals examined per group

,,:‘ _. \36 2092-125
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F, Weanlings, Unscheduled Deaths

During necropsy of unscheduled deaths in Fy Group 4 males and females, a
delay in eruption of teeth was noted. Upper and lower jaws were evaluated
microscopically. The findings are presented in Section IV. The changes seen
seemed fo represent damage (depletion and vacuolation) to the odontoblasts
and ameloblasts, resulting in a delay in cellular maturation and subsequent tooth
eruption. Tissues as examined, although not normal, seemed to be progressmg
toward normal, albeit delayed, tooth eruption.

CONCLUSIONS

Changes seen in these groups of animals, including thyroid follicular cell
hyperplasia and degeneration of the germinal epithelium of the testes, were as
expected. Propylthiouracil has been shown in rats to affect each step in thyroid
hormone synthesis beyond iodide transport (Jubb ef al., 1993). Ultimately, this
results in inadequate thyroxine synthesis and decreased levels of thyroxine and
triiodothyronine. The decreased levels of thyroxine and triiodothyronine are
detected by the hypothalamus and pituitary, and a resultant increase in secretion
of thyrotropin results in hypertrophy and hyperplasia of follicular cells.
Extrathyroidal changes noted in hypothyroidism include reproductive
abnormalities. ‘ : : '

As noted in Jubb ef al. (1993),. abnormalities in reproduction are common. Lack
of libido and reduction in sperm count may occur in males, whereas abnormal or
absent estrous cycles with reduced conception rates may resuit in females. The
spermatogenic epithelium in the testis often is markedly atrophic in longstanding
cases of hypothyroidism.

Found in all groups, ultimobranchial cysts are considered a common and
incidental finding in the laboratory rat. -

‘Under the conditions of this study, treatment with propylthiouracil administered in
the drinking water dose levels of 0.0001, 0.0004, and 0.0015 % w/fv produced
testicular degeneration in the germinal epithelium of Fg and F{ males. Treatment
also produced follicular cell hyperplasia in the thyroid from 0.0004 % w/v in Fy
males and females. Follicular cell hyperplasia in the thyroid was noted in one
0.0004 % w/v Fq male, F, females were not affected. A follicular cell adenoma
was observed in one 0.0015 % w/v Fy male.

Study Pathologist

Jerry L. Quance, DVM, Diplomate, ACVP Date

5 ) ’3 2092-125
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PROPYLTHIOURACIL WHEN ADMINISTERED TO
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Reports Code Table

Tissues within normal histological limits
Autolysis precluding adequate evaluation
Tissues unavailable/unsuitable for evaluation
Tissues not applicable to animal

Tissues not examined/not required by protocol

U C P>z

—-—

minimal
mild

moderate

B W N

marked

() focal

[1 diﬁpse

<> muitifocal

Present

'Neoplasm, Benign

Neoplasm, Malignant without Metastasis

Neoplasm, Malignant with Metastasis

X O £ w 7T

Metastatic Site (+)
I ' Bilateral
L Unilateral

Diagnosis Not Applicable to Animal/T issue

e
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‘ PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
- PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER Y
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601

Abbreviations List
STUDY ID Study Identification
# EX : | Number Examined
601F0 7244-601 FO Generation
601F1 7244-601 F1 Generation
W/C.G. With Coagu’_laﬁng Glands

lyn.
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PATHOLOGY ASSOCIATES _ Fage 1
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

---------------------------------------------------------------------------------------------------
--------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID : 7244-601 FO STUDY NUMBER: 601F0
FATE: Terminal Kill .
DAYS ON TEST: ALL SEX: MALE

INCIDENCE OF MEQPLASTIC and NON-NEQPLASTIC MICRQSCOPIC FINDINGS

P b R L D T T W

GROUP: ’ 1 2 3 4
(M (2) 3 (&)
NUMBER OF ANIMALS: 10 10 10 10
# # # #

LEFT TESTIS - # EX 10 10 10 10
Degeneration, germinal epithelium ] 0 3 3 2
Sperm stasis 0 1 g 0
Multinucleated giant cells 0 0 1] 1
LEFT EPIDIDYMIS # EX 10 10 10 10
Infiltrate, mixed cell 2 0 0 0
Infiltrate, lymphocytic 0 1 1 0
Spermatocele 0 1 0 4]
Spermatic granuloma 0 1 0 0
Infiltrate, histioccytic ] 0 1 0
THYROID # EX 10 10 10 10
Ultimobranchial cyst 2 2 2 0
Mononuclear cell infiltrate 0 1 0 ]
Follicular cell hyperplasia 0 0 7 10
PARATHYROID # EX 10 9 9 8
KIDNEYS # EX 1 0 4] 1]
Cyst C : 1 0 0 0
Chronic progressive nephropathy 1 0 0 0
Mononuclear cell infiltrate 1 0 a 1]
Mineralization 1 0 0 0

(1) - 0.0000 (% w/v) (3) - 0.0004 (% w/v)
£2) - 0.0001 (% w/Vv) €4y - 0.0015 (% w/Vv)
23-APR-2001

LABCAT HP4.33 ) ‘uq
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PATHOLOGY ASSOCIATES" J
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF

PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

e T e e mm e e emeeeemeemmemeaeseeseesaaceseenmaem— e eeama ... ——an.senanenaaan————————————
e e S e e e e e e e e e S e s e e e me s e eeeece e
PROJECT SUMMARY
STUDY ID : 7264-601 FO STUDY NUMBER: 601FQ
FATE: Terminal Kitl
DAYS ON TEST: ALL SEX: FEMALE
INCIDENCE OF NEOPLASTIC and NON-NECPLASTIC MICROSCOPIC FINDINGS
GROUP: 1 2 3 4
N (2> (3> 4)
NUMBER OF ANIMALS: 10 10 10 10
# # # #
THYROID # EX 10 .10 10 10
Ultimobranchial cyst . 5 7 5 2
Follicular cell hyperplasia 0 0 1 10
Mixed cell infiltrate 1 0 1] 0
Follicular cell adenoma 0 0 1] 1
PARATHYRQID # EX 9 é 6 4
OVARIES ' # EX. 10 10 10 10
VAGINA # EX 10 10 10 10
Enlarged vaginal lumen . 1 0 : 0. 0
UTERUS ' # EX 10 10 10 - 10
2 “  Hydrometra 1 2 0 o]
Infiltrate, polymorphonuclear cells 0 0 1 ]
CERVIX # EX 10 . 10 10 .10
Epithelial hyperplasia 1 g 0 1]
MAMMARY GLAND(S) # EX ] 0 1 1
Duct Ectasia o o g 1
KIDNEYS ' ‘ # BX 1 Q 0 0
Cyst 1 g 0 0
chronic progressive nephrapathy 1 e 0 0
Mononuclear cell infiltrate 1 0 1] 0
Mineralization 1 0 0 0
URINARY BLADDER # EX 1 0 0 0
Transitional epithelial hyperplasia 1 | ] o]
Squamous metaplasia 1 0 0 o]
Mononuclear cell infiltrate 1 0 o 0
Mineralization 1 0 0 0
1) - 0.0000 (% w/Vv) ’ ¢3) - 0.0004 (% w/V)
(2) - 0.000% (% w/Vv) (4) - 0.0015 (% w/v) .
LA THP4.33 23-APR-2001

(ys



' _ Page 3
PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMRER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID = 7244-601 FO STUDY NUMBER: -601FO0
FATE: Terminal Kitt . .
DAYS ON TEST: ALL SEX.: FEMALE

INCIDENCE OF NEOPLASTIC and NON-NEOPLASTIC MICROSCOPIC FINDINGS

-----------------------------------------------------------------------------------------------------------------------

GRQUP: 1 2 3 4

N (2) 3 (4)

NUMBER OF ANIMALS: 10 10 10 10

# # #

PITUITARY # EX 0 1 0 0
¢1) - 0.0000 (% w/v) . (3) - 0.0004 (% w/v)
(2) - 0.0001 (% w/v) (4) - 0.0015 (% w/v)

LABCAT HP4.33 \ \'LI; 23-APR-2001
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PATHOLOGY ASSOCIATES g
TWO GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPCRATION STUDY NUMBER 7244-601 F1

--_M -------------------------------------------------------------------------------------------------------------
PROJECT SUMMARY - ‘
STUDY ID = 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kill
DAYS ON TEST: ALL SEX: MALE
INCIDENCE QF NEOPLASTIC and NON-NECPLASTIC MICROSCOPIC FINDINGS
GROUP: 1 2 3
&P 2> {3)
NUMBER OF ANIMALS 10 10 10
. # # #
LEFT TESTIS _ . # EX 10 10 10
Degeneration, germinal epithelium ¢ 1 1
Aspermiogenesis 0 1
LEFT EPIDIDYMIS ‘# EX 10 10 10
THYROID #EX 10 10 10
Ultimobranchial cyst 4 4
fFollicular cell hyperplasia ) 0 1
PARATHYROID # EX 9 8 8
SEMINAL VESICLES W/C.G. - # EX o 1 0
— URINARY BLADDER ' # EX 0 1 0
¢1) - 0.0000 (% w/Vv) : {3) - 0.0004 (% w/v)

(2) - 0.0001 (% w/v)
LABF==1P4 .33 l \,17 23:APR-2001
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PATHOLOGY ASSOCIATES d
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-~-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

et v om0 b e i = o Y S am et A " e S ¢ e e e e e e

.......................................................................................................................

STUDY 1D : 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kill . . >
DAYS ON TEST: ALL SEX: EEMALE
INCIDENCE OF NEOPLASTIC and NON-NECPLASTIC MICROSCOPIC FINDINGS
GROUP: 1 2 3
(H (2) (3)
NUMBER OF ANIMALS: 10 10 10
# # #
THYROID # EX 10 10 10
Ultimobranchial cyst 5 6 6
PARATHYROID # EX 7 9 9
CVARIES # EX 10 10 10
UTERUS # EX 10 10 10
VAGINA # EX 10 10 10
CERVIX . # EX 10 10 10
KIDNEYS # EX 1 L 0
Adipose tissue, capsular 1 g 0
Mineralization - 1 0 0
¢1) - 0.0000 (% W/v) ) ¢3) - 0.0004 (% w/v)

(2) - 0.0001 (% w/v)

LABCAT HP4.33 (END OF REPORT) \ L{% 23-APR-2001
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Page 1
. PATHOLOGY ASSOCIATES - =ag
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO

SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO
TABULATED ANIMAL DATA
STUDY ID : 7244-601 FO ' ) STUDY NUMBER: 401F0
FATE: Terminal Xill GRCUP: 1: 0.0000 (% w/v)
DAYS ON TEST: ALL SEX: MALE
ANIMAL ID: 8981 8982 8983 8984 8985 8986 8987
-EFT TESTIS N N N N N N N
EFT EPIDIDYMIS N N N N N N N
THYROID N N N N - N N
Ultimobranchial cyst - - - - P - -
SARATHYROID N N N N N N N
Non-Protocol Tissues: ]
CIDNEYS - - - - - - -
Cyst - - - P - - -
Chronic progressive nephropathy - - - 3 - - -
Mononuclear cell infiltrate ‘ - - - 2 - - -
Mineralization - - - 1 - - -

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions

LABCAT HP4.33 \ 50 * 25-APR-2001
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PATHOLOGY ASSOCIATES J
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------------------

" STUDY ID : 7244-601 FO STUDY NUMBER: &01F0

FATE: Terminal Kitl GROUP: 1: 0.0000 €% w/Vv)
DAYS ON TEST: ALL

SEX: MALE

"""" ANIUAL 10 een e om0
.EFT TESTIS N N N
.EFT EPIDIDYMIS : - . N

Infittrate, mixed cell )] (n
THYROLD " N .

Ultimobranchiat cyst ' - - P
2ARATHYROID N N N
R e et atiatona T m——m——

v HPe.33 | | | 23-APR-2001
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Page 3

TWO-GENERATION REPRODUCTICN TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO |
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO '

----------------------------------------------------------------------
--------------------------
-----------------------

-----------------------------------------------------------------------------------------------------
------------------

STUDY ID : 7244-601 FQ
FATE: Terminal Kill
DAYS ON TEST: ALL

STUDY NUMBER: &01FC
GROUP: 2: 0.0001 (% w/v)
SEX: MALE

-----------------------------------------------------------------------------------------------------------------------

ANIMAL ID:

LEFT TESTIS
Degeneration, germinal epithelium
Sperm stasis

LEFT EPIDIDYMIS
Infiltrate, lymphocytic
Spermatocele
Spermatic granuloma

THYRQID
Ultimobranchial cyst

Mononuclear cell infiltrate

PARATHYROID

9021

9022 023
N N
N N
- N
p -
N N

9024 9025 9026 9027

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions

LABCAT HP4.33

N - N
- <4> - -
- <2> - -
N - N N
- <2> - -
- <3> - -
N - N
- - p -
- - 2 -
N u N N
23-APR-2001
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PATHQOLOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
==, THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-------------------------------------------------------------------------------------------------------------

TABULATED ANIMAL DATA
STUDY ID : 7244-601 FO STUDY NUMBER: '601F0
FATE: Terminal Kill GROUP: 2: 0.0001 (% w/v)
DAYS ON TEST: ALL SEX: MALE
ANIMAL ID: 9028 9029 9030
EFT TESTIS - N -
Degeneration, germinal epithelium &) - <3>
EFT EPIDIDYMIS N N N
‘HYRQID ’ - N "N N
'ARATHYROID N N N
/m*

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions

A ) b N ‘ '
L 1P4.33 l 5 3 23-APR-2001 .



SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER:

PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOQOURACIL WHEN ADMINISTERED TO

7244-601 FO

Page 5

------------------------------------------------------------------------------------------
-----------------------------

--------------------------------------------------------------------------
---------------------------------------------

STUDY ID : 7244-601 FO
FATE: Terminal Kill
DAYS ON TEST:. ALL

STUDY NUMBER: 401F0
GROUP: 3: 0.0004 (% w/v)

---------------------------------------------------------------

ANIMAL [D:

EFT TESTIS
Degeneration, germinal epithelium

.EFT EPIDIDYMIS
Infiltrate, lymphocytic
Infiltrate, histiocytic

THYROID
Ultimobranchial cyst ,
Follicular cell hyperplasia

JARATHYROID

9061

See Reports Code Table for Symbol Definitions

LABCAT HP4.33

9062

9063 9064
N -
- <4>
] N
b
N u

SEX: MALE
9065 9066 9067

- N N

<4>

N N -

- - P

- P -

1 . 1

N N N
23-APR-2001
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PATHOLOGY ASSOCIATES ge €
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

RE R Nhiddeiedehidinfetinteeiei et e R R Y LG L L L P PR PR
g ‘ TABULATED ANIMAL DATA
STUBY ID : 7244-601 FO STUDY NUMBER: 601F0
FATE: Tgrminal Kitl ) : GROUP: 3: 0.0004 (% w/v)
DAYS ON TEST: ALL _ SEX: MALE

ANIMAL ID: 9068 9069 9070

LEFT TESTIS - N N
pegeneration, germinal epithelium (4) - -

-EFT EPIDIDYMIS N N N

THYROID ' ' - N -
Follicular cell hyperplasia 2 - 1

SARATHYRQID . N N N
A

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions

L&ﬂﬁ*‘\ﬂP4.33 ’ _ 23-APR-2001
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‘ PATHOLQOGY ASSOCIATES ge 7
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYL/THIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER S
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO '

------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

STUDY ID : 7244-601 FO STUDY NUMBER: 6081FC
FATE: Terminat Kill ' GROUP: 4: 0.0015 (% w/v)
‘DAYS ON TEST: ALL ‘ SEX: MALE
ANIMAL I1D: 2101 9102 9103 2104 . 9105 9104 2107
LEFT TESTIS - N N N N N N
Degeneration, germinal epithelium ) <4> - - - - - -
Multinucleated giant cells 1 - - - - - -
LEFT EPIDIDYMIS ‘ N N N N N N N
THYROID - - - - - - -
Follicular cell hyperplasia 3 2 3 3 2 3 3
PARATHYROID N N N N N u u
See Reports Code Table for Symbol Definitions R /\T
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, Page 8
PATHOLOGY ASSOCIATES &
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

TABULATED ANIMAL DATA
STUDY ID : 7244-601 FO S STUDY NUMBER: 501F0
FATE: Terminal Kitl GROUP: 41 0.0015 (% w/Vv)
DAYS ON TEST: ALL SEX: MALE
ANIMAL ID: 9108 9109 9110
.EFT TESTIS - N N
Degeneration, germinal epithelium ‘ %)
.EFT EPIDIDYMIS . N N N
*HYROID ' - - -
Follicular cell hyperplasia ) 3 2 2
YARATHYRQID N N N
//'M\

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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- Page
PATHOLOGY ASSOCIATES ge 2
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-501 FO

-----------------------------------------------------------------------------------------------
-----------------------

-----------------------------------------------------------------------------------------------------------------------

"STUDY ID : 7244-601 FO STUDY NUMBER: 401F0
FATE: Terminal Kitl - _ GROUP: 1: 0.0000 (% w/V)
DAYS ON TEST: ALL . SEX: FEMALE
CANIMAL 1D: 9001 9002 9003 9004 9005 9006 %007
‘HYROID ’ - N N N N - -

Ultimobranchial cyst P - - - - p -

Mixed cell infiltrate 2) .- - - - - -
'ARATHYRQID 3 . N N N N N u N
WWARIES N N N N N N N
fAGINA . N - N N N N N

Enlarged vaginal lumen - P - - -

ITERUS N - N N N N N

Hydrometra - p - - - - -
SERVIX N - N N N N N

Epithelial hyperplasia - {11 - - - -

Non-Protocol Tissues:

JDNEYS - - - - - - -
Cyst : - - - - - P -
Chronic progressive nephropathy - - - - - 3 -
Mononuclear cell infiltrate - - - - - 2 -
Mineralization - - - - - 2 -
Nan-Protocol Tissues:

JRINARY BLADDER : - - - - - - -
Transitional epithelial hyperplasia - - - - - {41 -
Squamous metaplasia - - - - - ¢3) -
Mononuclear cell infiltrate - - - - - 2 -
Mineralization - - - - - 2 -

L R R R R L R R Ly T e L LTI I T I T e P X L

See Reports Code Table for Symbal Definitions
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. Page 10
PATHOLOGY ASSOCIATES g
TWO-~-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

AT TABULATED ANIMAL DATA - .
e e o T STUDY NUMBER: $01F0
FATE: Terminal Kill GROUP: 1: 0.0000 (% w/V)
DAYS ON TEST: ALL. SEX: FEMALE
""""" e

"HYROID | ' N -
Ultimobranchial cyst - P P

'ARATHYRQID N N N

IVARIES ‘ ) N N N

TAGINA ’ N N N

ITERUS N N N

JERVIX ' N N N

AT

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Defihitions
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Page 11
PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

------------------------------------------------------------------------------------------------------------
-----------

e e e e = e e B W o e e N R e W R T M e e S e e N e e e e e

STUDY ID : 7244-601. FO ’ STUDY NUMBER: 601F0
FATE: Terminal Kill GROUP: -2: 0,0001 (% w/v)
DAYS ON TEST: ALL SEX: FEMALE
ANIMAL 1D: 9041 9042 9043 9044 9045 9046 9047
THYROID N - - - - - -
Ultimobranchial cyst - P P P P P P
PARATHYROID N U N u N u N
IVARIES N ' N N N N N N
VAGINA N - N N N N N N
UTERUS N N N - N - N
Hydrometra - - - P - P -
CERVIX N N N N N N N

Non-Protocol Tissues:
PITUITARY - - - . N - -

e L L L L L L L Y N repiee s L e e P P E Y e R P R R P L R L LT D E il g

See Reports Code Table for Symbol Definitions
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, Page 12
PATHOLOGY ASSOCIATES ’
TWO~GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN. ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

o TABULATED ANIMAL DATA
s STUDY NUMBER: 401FO
FATE: Terminal Kitl T GROUP: 2: 0.0001 (% w/v)
DAYS ON TEST: ALL : SEX: FEMALE
""""" e e ewe sk

"HYRGID N - N
Ultimobranchial cyst - P -
‘ARATHYROID N N u
VARIES N - N N
'AGINA N M N
ITERUS‘ - N N N
ERVIX N N N

PanaN

----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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‘Page 13
PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

STUDY ID : 7244-601 FO STUDY NUMBER: 601F0
FATE: Terminal Kill GROUP: 3: 0.0004 (% w/v)
DAYS ON TEST: ALL : SEX: FEMALE
ANIMAL ID: ‘ - 908t 9082 2083 9084 9085 9086 9087
THYROID ' N N - - N N
Ultimobranchial cyst - - P P - - P
PARATHYROID . N N N N U U N
OVARIES ‘ ' N N N N N N N
VAGINA N N N N N N : N
UTERUS N - N - N N N N
Infiltrate, polymorphonuctear cells - 1 - - - - -
CERVIX N N N N N N N

--------
---------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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: Page 14
PATHQOLOGY ASSOCIATES
TWO~GENERATION REPRODUCTION TOXICITY STUDY OF
" PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS :IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

R i ettt
‘ TABULATED ANIMAL DATA

STUDY ID : 7244-601 FO ’ STUDY NUMBER: 401FQ

FATE: Terminal Kill GROUP: 3: 0.0004 (% w/V)

DAYS ON TEST: ALL SEX: FEMALE

ANIMAL ID: 9088 9089 9090

HYROID ' . - -

ultimobranchial cyst ’ - P P

Follicular cell hyperplasia <> - -

ARATHYROID u N 1]

VARIES N N N

AGINA . N N

TERUS . N N N

ZRVIX : N N N

Jon-Protocal Tissues:
AMMARY GLAND(S) N - -

PRSI IpRppspRp R TP R e e e R R R L R L RS R LR L AR R L S ARl bl ho el itk dede bt dotaitnde g

See Reports. Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES . ge 15
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIIL: WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-------------------------------------------------------------------------
------------------------
----------------------

----------------------------------------------------------------------------------------------------------------------

STUDY ID : 7244-6_'01 FO STUDY NUMBER: 601FQ
FATE: Terminal Kill GROUP: 4: 0.0015 (%.w/V)
DAYS ON TEST: ALL SEX: FEMALE
ANIMAL 1D: 9121 9122 9123 9124 , 9125 9126 9128
THYROID - - - - - - -
Ultimobranchial cyst - - P - - - -
Follicular cell hyperplasia {31 {31 31 31 21 [31 [31
Follicular cell adencma - . - - - - - P
ARATHYROID ' N u u u N u N
JVARIES N N N N N N N
VAGINA - ' N N N N N N N
JTERUS ' N N N N N N N
CERVIX N N N N N N N

Non-Protocol Tissues:
MAMMARY GLAND(S) . - - - - - - -
Duct Ectasia - - - 141 - - -

L L L L T R e R T L L L L LR T R D R L R L L e L Al L LR Rl R Rl Rl Rl bl

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES
TWO-GENERATION REPRCDUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

e e . Y 4 G G B e W W 4 A NS S e R e WY e 4P W W R KB 4B S B P W W L e e P e e T T W W R ST TS W N R e e e T R e e Y W e e @

TABULATED ANIMAL DATA
STUDY ID 3 7244-601 FO ' STUDY NUMBER: &01F0
FATE: Terminal Kill GROUP: 4: 0.0015 (% w/v)
DAYS ON TEST: ALL SEX: FEMALE
ANIMAL ID: 2129 9130 2131
{YROID - - -
Ultimebranchial cyst - P -
Follicutar cell hyperplasia 31 {31 31
ARATHYROID _ . . 1] U N
JARIES ’ N N N
A\GINA N N N
[ERUS N N N
RVIX N N N
!/'M\

----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symboit Definitions
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PATHOLOGY ASSOCIATES ge 17
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

e e e e e o e e e e e e e e e e e e e e 4 m e m e e e e S e e = o 2t e oo e 0 Do s

e e e Y e et e = e e R Y e e " B - - oo
---------------------

STUDY ID ¢ 7244'6.:01 F1 ' STUDY NUMBER: 601F1
FATE: Terminal XKill GROUP: 1: 0.0000 (% w/v)
DAYS ON TEST: ALL SEX: MALE
ANIMAL -1D: 1400 1401 1402 1403 1404 1405 1406
LEFT TESTIS N N N N N N N
LEFT EPIDIDYMIS N N N N N N N
THYROID N N - - N N N
Ultimobranchial cyst - - 1 1 - - -
PARATHYROID N N N N N N N

L R L R R R R R L L R e P L R R L L L L bl

See Reports Code Table for Symbol Definitions
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Page 18
PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
: PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

B e b L R e R Y il Db

7 S ettt
’ TABULATED ANIMAL DATA
STUDY ID : 7244-601 _H STUDY NUMBER: ‘601F1
FATE: Terminal Kitl . GRQUP: 1: 0.0000 (% w/v)
DAYS ON TEST: ALL SEX: MALE

ANIMAL 1D: 1407 1408 1409

LEFT TESTIS N N N

_EFT EPIDIDYMIS N N N

THYROID . . N
Ultimobranchial cyst ’ 1 1 o -

JARATHYROID u N N
Kal

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSQOCIATES ge 1
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

-----------------------------------------------------------------------------------------------------------------------

e s e e S M e e N e S N R A e = . e = = 4 e e e o

STUDY 1D : 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kill GROUP: 2: 0.000% (% w/V)
DAYS ON TEST: ALL SEX: MALE
ANIMAL ID: 1480 1481 1482 1483 1484 1485 1486
LEFT TESTIS N N N N N N N
LEFT EPIDIDYMIS ' N N N N N N N
THYROID N N N - - - - N
Uttimobranchial cyst - - - 1 1 1 -
PARATHYROID N u N N N N N
See Reports Code Table for Symbol Definitions i
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPCRATION STUDY NUMBER 7244-601 F1

v A L L L L T R R e L R R R L Lt T R Oy S U
- TABULATED ANIMAL DATA
STUDY ID : 7244-601 F! STUDY NUMBER: 601F1
FATE: Terminal Kill GROUP: 2: 0.0001 (% w/¥v)
DAYS ON TEST: ALL SEX: MALE

ANIMAL 1D: . 1487 1488 1490

EFT TESTIS N N -
Degeneration, germinal epithelium - - [41
Aspermiogenesis - - (41

EFT EPIDIDYMIS . N N N

‘HYROID : N - N
Ultimobranchial cyst - 2 -

"ARATHYRQID 1] N N

Non-Protocol Tissues:
1GHT TESTIS . . u

Non-Protocol Tissues: .
EMINAL VESICLES W/C.G. - - N

Non-Bcgtocol Tissues:
RI”  T.ADDER : . - N

----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOQURACIL WHEN ADMINISTERED TO e
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER : : '
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

---------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------
------

STUDY D : 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kill : GROUP: 3: 0.0004 (% w/v)
DAYS ON TEST: ALL SEX: MALE
ANIMAL 1D: 15690 1561 1562 1565 1566 1567 1568

JEFT TESTIS . N N N N N -
Degeneration, germinal epithelium - - - - - <> -

-EFT EPIDIDYMIS . N N N N N N N

THYRGID - - N - - N. N
Ultimobranchial cyst 1 1 - 1 1 - -
follicular cell hyperplasia %) - - - - - -

SARATHYROID N U N N N u N

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions .
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PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE~-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

T Rt DEOEECRE DR EEDE IR
TABULATED ANIMAL DATA
STUDY ID : 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kill GROUP: 3: 0.0004 (% w/v)
DAYS ON TEST: ALL SEX: MALE
ANIMAL ID: 1569 1570 1572
EFT TESTIS N - N N
LEFT EPIDIDYMIS N N N
[HYROID - N N
Ultimobranchial cyst . 1 -
SARATHYROID ‘ N N N
T
See Reports Code Table for Symbol Definitions
23-APR-2001
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, Page 23
PATHOLOGY ASSOCIATES g _
TWO-GENERATIONVREPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY 1D : 7244-601 F1 ‘ , STUDY NUMBER: ‘601F1

FATE: Terminal Kill - : GROUP: 1: 0.0000 (% w/v)

DAYS ON TEST: ALL ’ SEX: FEMALE
ANIMAL ID: 1440 1441 1442 1443 1444 1445 1446
THYRQID ‘ - - - N N N -
Ultimobranchial cyst 1 2 1 - - - 1
PARATHYROID . u N N N N u N
OVARIES . N N N N N N N
UTERUS N o N N N N N
VAGINA N N N N N N N
CERVIX N N N N N N N

- Non-Protocol Tissues:

KIDNEYS - - - - - - -
Adipose tissue, capsular <2> - - - - - -
Mineralization <2> - - - - - -

23-APR-2001
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PATHOLOGY ASSOCIATES g
TWO-CENERATION REPRODUCTION TOXICITY STUDY QOF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1l

-----------------------------------------------------------------------------------------------------------

TABULATED ANIMAL DATA
STUDY ID : 7244-601 F1 STUDY NUMBER: 601F1
FATE: Terminal Kitl . GROUP: 1: 0.0000 (% w/v)
DAYS ON TEST: ALL . SEX: FEMALE
ANIMAL 1D: 1447 1448 1449
‘HYROID - N N
uttimobranchial cyst 1 - -
ARATHYROID N N u
WVARIES N N N
'TERUS N N N
'AGINA N N N
ERVIX . N N N

--..-----------.----‘-----u------------.---..------.--_.------._------.--..------------ -------------------------------

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

--------------------------------------------------------------------------------------------
---------------------------

------------------------------------------------------------------------------------------------------
------------------

STUDY ID : 7244-601 F1 ‘ _ STUDY NUMBER: 601F1
EATE: Terminal Kitl . ’ GROUP: 2: 0.000%1 (% w/v)
DAYS ON TEST: ALL SEX: FEMALE
ANIMAL ID: 1520 1521 1522 1523 1524 1525 1526
THYROID - N - - N N -
Ultimobranchial cyst 1 - 1 1 - - 1
PARATHYRQID . N N N N N N N
OVARIES N N N N N N N
UTERUS N N N N N N N
VAGINA ' N N N N N N N
CERVIX N N N N N N N

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitians
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PATHOLOGY ASSQCIATES ¢ '
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

TABULATED ANIMAL DATA
STUDY ID : 7264-601 F1 " STUDY NUMBER: 601F1
FATE: Terminal Kill GROUP: 2: 0.0001 (% w/Vv)
DAYS ON TEST: ALL SEX: FEMALE
ANIMAL ID: 1528 1530 1532
THYROID . - N
Uttimobranchial cyst 1 2
PARATHYROID u N N
OVARIES ' N N N
UTERUS N N N
VAGINA . ' N . N N
CERVIX .M N N

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES

TWO -GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO T

SPRAGUE-DAWLEY RATS IN THE DRINKING WATER ‘ ‘

THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

--------------------------------------------------------------------------------------------------
---------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID : 7244-601 F1 - ) STUDY NUMBER: 601F1

FATE: Terminal Kitl GROUP: 3: 0.0004 C% w/v)

DAYS ON TEST: ALL " ‘ SEX: FEMALE
ANIMAL ID: _ 1600 1601 1602 1603 1604 1605 1606
THYROID _ - N N - - - -
Ultimobranchial cyst 1 - - 1 1 1 1
PARATHYROID N N N N u N N
OVARIES N N N N N N N
UTERUS N N N N N N N
VAGINA A N N N N N N N

CERVIX ‘ N N N N N N N

D L e L L L L R e R L L L e R R L L L R L R i bl il bkt el

See Reports Code Table for Symbol Definitions
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

S S
TABULATED ANIMAL DATA
peep v STUDY NUMBER: €01F1
FATE: Terminal Kilt GROUP: 3: 0.0004 (% w/Vv)
DAYS ON TEST: ALL ' SEX: FEMALE
""""" T e e e
THYROID N N -
Ultimobranchial cyst . - - 1
SARATHYROID ' N N N
WARIES . N N N
JTERUS N N N
JAGINA N N N
SERVIX N N N
fm“\

-----------------------------------------------------------------------------------------------------------------------

See Reports Code Table for Symbol Definitions
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V. Histopathology of Lower and Upper Jaws
Group 4, Task 4 Animals: Unscheduled Deaths
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V. Correlation of Gross and Microscdpic Findings
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' Page 1
PATHOLOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF

PROPYLTHIOURACIL WHEN. ADMINISTERED TO

SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FQ
CORRELATION OF GROSS & MICRO

STUDY ID: 7244-601 FO \ STUDY NUMBER: 601F0

SEX: MALE GROUP: 1: 0.0000 (% w/v)

Animal ID: 8984 Pathologist: JLQ

Animal Fate: Terminal Kill

teference to Necropsy Record: Related Histopathology:
KIDNEYS - CYST(S) (TGL): LEFT 14X9MM FLUID FILLED KIDNEYS - Cyst

-------------------------
U U TR L. L L T Y i T e e e e R L e e L D K btk ke i ddde Akl it deds it ddindiadied
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' Page 2
PATHOLOGY ASSOCIATES 4 d
TWO-GENERATION REPRODUCTION TOXICITY STUDY QF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

.......................................................................................................................

) CORRELATION OF GROSS & MICRO
STUDY ID: 7244-601 FO STUDY NUMBER: 601FC
SEX: MALE GROUP: 2: 0.0001 (% w/Vv)

o s o e 4 e 0 e e e W e s e e e W s 4B e e U e e S LS e 0 e e b e W e e PO e R e e W e o e v

Animal ID: 9025 Pathclogisf} JLe

Animal Fate: Terminal Kill

Related Histopathology:

leference to Necropsy Record:
LEFT TESTIS - No Corollary change detected

LEFT TESTIS - FOCUS 2X2MM ONE WHITE

LEFT EPIDIDYMIS - ENLARGED CAUDA 8X10X25MM FOUND AT TRIM  LEFT EPIDIDYMIS - Spermatocele; Spermatic granuloma

[ L L S L L L L L T L e e e R R R E L R R R L L
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Page 3
PATHOLOGY ASSQCIATES g :
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER -
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO "

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY [D: 7244-601 FO , . ’ STUDY NUMBER: 601F0
SEX: MALE GROUP: 3: 0.0004 (% w/v)

Animal ID: 9062 Pathologist: JLQ

Animal Fate: Terminal Kill

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL) THYROID - No Corollary change detected
PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL) PARATHYROID - No Corollary change detected

-----------------------------------------------------------------------------------------------------------------------

Animal 1D: 9063 Pathologist: JLQ
Animal Fate: Terminal Kitl

Reference to Necropsy Record: - Related Histopatholcgy:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL): 5X3MM THYROID - Follicular cell hyperplasia

PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL): 5X3MM PARATHYROID - No Corollary change detected

-----------------------------------------------------------------------------------------------------------------------

Animal ID: 9067 Pathologist: JLQ

Animal Fate: Terminal Kitl

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL) . THYROID - Follicular cell hyperplasia

PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL) PARATHYROID - No Corollary change detected

LABCAT HP4.33 : . ' 26-APR-2001 A‘



Page 4
PATHOLOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FQ

i L L L R R R e R L R L X X T R QiU

STUDY 1D: 7244-601 FO
SEX: MALE

----------------------------------------------------------

Animal ID: 9101
Animal Fate: Terminal Kill

leference to Necropsy Record:
THYROID - ENLARGEMENT; BILATERAL; PRESENT NO GRADE
ASSIGNED. (TGL): 6X4MM

PARATHYROID - ENLARGEMENT; BILATERAL; PRESENT NO GRADE
ASSIGNED (TGL): 6X4MM

----------------------------------------------------------

Animal 1D: 9102
Animal Fate: Terminal Kill

teference to Necropsy Record:
THYROID - ENLARGEMENT; BILATERAL; MARKED (TGL)

PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL)

A D: 9103
Am... Fate: Terminal Kill

teference to Necropsy Record:
THYROID - ENLARGEMENT; BILATERAL; MARKED (7GL)

PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL)

----------------------------------------------------------

Animal 1D: 9104
Animat Fate: Terminal Kill

leference to Necropsy Record:
THYROID -~ ENLARGEMENT; BILATERAL; MARKED (TGL)

PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL)

--------------------------------------------------------

LAP’”"\HP4.33

STUDY NUMBER: &01FO
GROUP: 4: 0.0015 (% w/v)

-------------------------------------------------------------

Patholog1st JLa

Related Histopathology:
THYROID - Follicular cetl hyperplasia

PARATHYROID - No Corollary change detected

-------------------------------------------------------------

Pathologist: JLQ

Related Histopathology:
THYROID - Follicular cell hyperplasia

PARATHYROID - No Corcliary chaﬁge detected

-------------------------------------------------------------

Pathologist: JLQ

Related Histopathology:
THYROID - Fotlicular cell hyperplasxa

PARATHYROID - No Corollary change detected

-------------------------------------------------------------

Pathologist: JLQ

Related Histopathology:
THYROID - Follicular cell hyperplasia

PARATHYROID - No Corollary change detected

P e T ety TR R R P T R L R LY E R L R R Al i
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PATHOLOGY ASSOCIATES age
TWO-~GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

----------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 FO STUDY NUMBER: 601F0
SEX: MALE GROUP: 4: 0.0015 (% w/v)
Animal 1D: 9105 ’ Pathologist; JLQ

. Animal Fate: Terminal Kill

leference to Necropsy Record: ' Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL) THYROID - Follicular cell hyperplasia
PARATHYROID -~ ENLARGEMENT; BILATERAL; MODERATE (TGL) PARATHYROID - No Corollary change detected

-----------------------------------------------------------------------------------------------------------------------

Animal ID: 9106 Pathologist: JLQ
Animal Fate: Terminal Kill

Reference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT, BILATERAL; MARKED (TGL) . THYROID - Fallicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL) PARATHYROID - No Corollary change detected

-----------------------------------------------------------------------------------------------------------------------

Animal ID: 9107 Pathologist: JLQ

Animal Fate: Terminal Kill

Reference to Necropsy Record: : Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MARKED (TGL) THYROID - Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL) PARATHYROID - No Corollary change detected

................. o e e - e W Y E W A P W e O W R N e M S

Animal ID: 9108 Pathologist: JLG
Animal Fate: Terminal Kill

Reference to Necropsy Recard: Related Histopathology:
THYROID ~ ENLARGEMENT; BILATERAL; MODERATE (TGL) THYROID - Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL) PARATHYROID - No Corollary change detected

-----------------------------------------------------------------------------------------------------------------------

LABCAT HP4.33 26~APR-2001
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PATHOLOGY ASSOCIATES g
TWO-GENERATION REPRCODUCTION TOXICITY STUDY OF
PROPYLTHICURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 FO STUDY NUMBER: 601F0
SEX: MALE ) GROUP: 4: 0.0015 (% w/v)

. e e W 4 Y 4D N D N S S e P e e e - L R A 0 A N L Uiy g oy e mman-

Animal ID: 9109 ' Pathologist: JLQ
Animal Fate: Terminal Kill

teference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MARKED (TGL): 7X4MM THYROID - Follicular cell hyperplasia

PARATRYROID - ENLARGEMENT; BILATERAL; MARKED (TGL): PARATHYROID - No Corollary change detected
TXGMM

----------------------------------------------------------------------------------------------------------------------

Anfmal 1D: 9110 ' Pathologist: JLQ
Animal Fate: Terminal Kill

'eference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL); 7X3MM THYRCID - Follicular cell hyperplasia

PARATHYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): PARATHYROID - No Corollary change detected
7X3MM :

----------------------------------------------------------------------------------------------------------------------

L NP4 33 _ 26-APR-2001
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PATHOLQOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO ' W

----------------------------------------------------------------------
---------------------------
----------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 FO . STUDY NUMBER: 601F0
SEX: FEMALE ‘ . GRCUP: 1: 0.0000 (% w/Vv)
Animal 1D: 9002 » " Pathologist: JLQ

Animal Fate: Terminal Kitl

Reference to Necropsy Record: Related Histopathalogy:
UTERUS - ENLARGEMENT; RIGHT; PRESENT NO GRADE ASSIGNED UTERUS - Hydrometra
(TGL): RIGHT HORN OF UTERUS; FILLED WITH BROWNISH FLUID;

VAGINA < ENLARGED; 10X10MM FLUID-FILLED VAGINA - Enlarged vaginal lumen

Animal ID: 9006 ' Pathologist: JLQ
Animal Fate: Terminal Kitl .

Reference to Necropsy Record: Related Histopathology:
KIDNEYS - ENLARGEMENT; RIGHT; MQDERATE (TGL): FLUID KIDNEYS - Cyst
FILLED BROWN '
URINARY BLADDER - ENLARGEMENT; MODERATE (TGL): URINARY BLADDER -~ Transitional epithelial hyperplasia
UROLITHIASIS BLADDER : - -
1

P UIIOIPRRpI SISy ep RIS S PSSR L b R bl bl ik e de it
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PATHOLOGY ASSOCIATES e
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO '
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

P camme S
CORRELATION OF GROSS & MICRO
STUDY ID: 7244-601 FO . STUDY NUMBER: 601F0
SEX: FEMALE ' GROUP: 2: 0.0001 (% w/v)
Animal ID: 9045 Pathologist: JLQ

Animal Fate: Terminal Kill

eference to Necropsy Recard: Related Histapathology:
PITUITARY - ENLARGEMENT; MILD (TGL): 5X4MM PITUITARY - No Corotlary change detected

----------------------------------------------------------------------------------------------------------------------

LA ‘P4.33 - _ 26-APR~2001
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PATHOLOGY ASSOCIATES g
TWO-~GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACTII, WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

CORRELATION OF GROSS & MICRO

----------------------------------------------------------------------------------------- L L LR T

STUDY ID: 7244-601 FO STUDY NUMBER: 601F0
SEX: FEMALE - GROUP: 3: 0.0004 (% w/v) .

Animal ID: 5083 Pathologist: JLQ
Animal Fate: Terminal Kill -

Reference to Necropsy Record: ' Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL) THYROID - No Corollary change detected
PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL) PARATHYROID - Mo Corollary change detected
Animal ID: 9088 Pathologist: JLG

Animal Fate: Terminal Kill

Reference to Necropsy Record: Related Histopathology:
MAMMARY GLAND(S) - ENLARGEMENT; RIGHT; PRESENT NO GRADE MAMMARY. GLAND(S) - No Corallary change detected
ASSIGNED (TGL)Y: RIGHT CAUDAL 25X20MM ’

- -
--------------------------------------------------------------------------------------------------------------------

LABCAT HP4.33 26-APR~2001
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PATHOLOGY ASSOCIATES & :
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
~~ THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

3 A S SR e S N % M T T W W 0 B e B W e N S P O W T R R e M e R M e o e e e e e

-----------------------------------------------------------------------------------------------------------------------

STUDY 1D: 7244-601 FO STUDY NUMBER: ‘601FC
SEX: FEMALE © GROUP: 4: 0.0015 (% w/v)

-----------------------------------------------------------------------------------------------------------------------

Animal ID: 9121 Pathologlst JL.a

Animal Fate: Terminal Kill

teference to Necropsy Recard: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; PRESENT NO GRADE ' THYROID - Follicular cell hyperplasia

ASSIGNED (TGL): 6X4MM

PARATHYROID - ENLARGEMENT; BILATERAL; PRESENT NO GRADE PARATHYROID - No Corallary change detected
ASSIGNED (TGL): 6X4MM

----------------------------------------------------------------------------------------------------------------------

Animal ID: 9122 Pathologist: JlLa

Animal Fate: Terminal Kill

.eference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MARKED (TGL) THYROID - Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL) PARATHYROID - (Tissue unavailable)
T

-------------------------------------------------------------------------------------------------------------

An.. ID: 9123 Pathologist: JLQ

Animal Fate: Terminal Kill

eference to Necropsy Record: - Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL) THYRDID - Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL) PARATHYROID - (Tissue unavailable)

- on e e 4o o W W 0 o S e T P T = W P

Animal ID: 9124 Pathologist: J4LQ

Animal Fate: Terminal Kill

eference to Necropsy Record: Related Histopathology:
THYROID =~ 6XSX2MM THYROID ENLARGEMENT; BILATERAL; MILD THYROID - Follicular cell hyperplasia

(TGL)

MAMMARY GLAND(S) - DISCOLORATION; YELLOW; RIGHT; FOCAL; MAMMARY GLAND(S) - Duct Ectasia
MILD (TGL)

MAMMARY GLAND(S) - ENLARGEMENT; RIGHT; éOCAL; MILD ¢TGL)  MAMMARY GLAND(S) - Duct Ectasia

---------------------------------------------------------------------------------------------------------------

26-APR-2001
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PATHOLOGY ASSOCIATES ge 1l
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIIL, WHEN ADMINISTERED TO .
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

------------------------------------------------------------------
-----------------------------------
------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 FO STUDY NUMBER: 601F0
SEX: FEMALE GROUP: 4:°0.0015 (% w/v)
Animal ID: 9125 ‘ . Pathologist: JLQ

Animal Fate: Terminal K1Ll

leference ta Necropsy Record: . Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): THYROID - Follicular cell hyperplasia
8X4X4MM
PARATHYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): PARATHYROID - No Corollary change detscted
BX4LX4MM

-----------------------------------------------------------------------------------------------------------------------

Animal 1D: 9126 Pathologist: JLQ
Animal Fate: Terminal Kill

" Reference to Necropsy Record: " Related Histopatholegy:
THYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): OX4MM THYROID - Follicular cell hyperplasia

PARATHYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): PARATHYROID - (Tissue unavailable) .
OXGMM .

B e e = " " W W W e W T S S e W e % R W A R R N W e A Y D S P A A T e e R W M W N e e -

Animal ID: 9128 Pathologist: JLG
Animal Fate: Terminal Kill

Reference to Necropsy Record: ' Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MILD (TGL) THYROGID - Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MILD (TGL) PARATHYROID - No Carollary change detected

e - . = W S TS G W e S W e e e 4 e e e W W R M M M R M W W N N TS P R e T e e N W e T N e e

Animal ID: 9129 Pathologist: JLQ
Animal Fate: Terminal Kill

Reference to Necropsy Record: Related Histopatholdgy:
THYROID - ENLARGEMENT; BILATERAL; MARKED (TGL): 8X7X4MM THYROID ~ Follicular cell hyperplasia
PARATHYROID - ENLARGEMENT; BILATERAL; MARKED (TGL): ‘PARATHYROID - {Tissue unavailable)
BXTX4MM ‘

.......................................................................................................................
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. Page 12
PATHOLOGY ASSOCIATES
TWO-GENERATICON REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOQOURACIL WHEN ADMINISTERED TO
SPRAGUE~DAWLEY RATS IN THE DRINKING WATER
o THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 FO

------------------------------------------------------------------------------------------------------------

T L R R R R R R L L2

STUDY 1D: 7244-601 FO STUDY NUMBER: 601FQ
SEX: FEMALE ' GROUP: 4: 0.0015 (% w/v)
Animal ID: 9130 Pathologist: JL@

Animal Fate: Terminal Kill

eference te Necropsy Record: Related Histopathalogy:
THYROLID ~ 7XSX3MM AX5X3MM. UNKNOWN SIDE. ENLARGEMENT; THYROID - Follicular cell hyperplasia
BILATERAL; MODERATE (TGL)

PARATHYROID - 7XSX3MM G6XSX3MM. UNKNOWN SIDE. ENLARGEMENT; PARATHYROID - (Tissue unavailable)
BILATERAL; MODERATE (TGL)

----------------------------------------------------------------------------------------------------------------------

Animal ID: 9131 . Pathologist: JLQ
Animal Fate: Terminal Kill

eference to Necropsy Record: Related Histopathology:
THYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): " THYRO!D - Follicular cell hyperplasia
TX5X2MM
PARATHYROID - ENLARGEMENT; BILATERAL; MODERATE (TGL): PARATHYROID - Na Corollary change detected
np—-‘-\“ )

7

---------------------------------------------------------------------------------------------------------------
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO e
SPRAGUE-DAWLEY RATS IN -THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

---------------------------------------------------------------------------
.........................
-------------------

STUDY ID: 7244-607 F1 4 STUDY NUMBER: 601F1
SEX: MALE GROUP: 1: 0.0000 (% wW/v)

No Gross Observations for any animal in this group

T
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PATHOLOGY ASSOCIATES

TWO- GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
. THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1
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STUDY ID: 7244-601 F1 | STUDY NUMBER: 601F1
SEX: MALE GROUP: 2: 0.0001 (% w/V)
Animal ID: 1490 Pathologist: JLG

Animal Fate: Terminal Kitl

eference to Necrapsy Record: Related Histopathology:

RIGHT TESTIS - SMALL RIGHT TESTIS - (Tissue unavailable)

URINARY BLADDER - DISTENDED RED FLUID URINARY BLADDER - No Corollary change detected

SEMINAL VESICLES W/C.G. - LEFT COAGULATING GLAND RED SEMINAL VESICLES W/C.G. - No Corollary change detected
DISCOLORATION

LEFT TESTIS - SMALL, 12 MM L X 8 MM W, FOUND AT TRINM LEFT TESTIS - Degeneration, germinal epithelium

L iP4.33 : S : 26-APR-2001
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY QF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER ,
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 F1 STUDY NUMBER: &01F1
SEX: MALE GROUP: 3: 0.0004 (% w/v)

Vo Gross Observations for any animal in this group

................................................
...........................................
...........................
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
A THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 Fl

-----------------------------------------------------------------------------------------------
--------------

----------------------------------------------------------------------------------------------------------------
------

STUDY ID: 7244-601 F1 STUDY NUMBER: &01F1
SEX: FEMALE

GROUP: 1: G.0000 (% w/v)

----------------------------------------------------------------------------------------------------------------------

Animal ID: 1440 Pathologist: JLQ
Animal Fate: Terminmal Kill
eference to Necropsy Record: Related Histopathology:

KIDNEYS - RIGHT KIDNEY: 2 TAN TISSUE MASSES PROTRUDING KIONEYS - Adipose tissue, capsular
FROM KIDNEY: 2X3 MM 2X1 MM

U pRpRpSRP RR SR e  E T R L R R P R R P L L R L A R Al A A R LA ARl L AL Rl R e L L L L Ll

Animal ID: 1449 Pathologist: JLG
Animal Fate: Terminal Kill
eference to Necropsy Record:

Related Histopathology:
UTERUS - UTERUS MODERATELY ENLARGED

UTERUS - Na Corollary change detected

'----.----..-~------—------_-----------q-,-------.---‘..g.----.-—-c--—------------.--.--.----q-----.-----------
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PATHOLOGY ASSOCIATES

TWO~GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO T
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER W
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 F1 - STUDY NUMBER: '601F1
SEX: FEMALE ‘ GROUP: 2: 0.0001 (% w/v)

No Gross Observations for any animal in this group

....................
...................................................................................................

LABCAT HP4.33 A 26-APR-2001
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
A7 THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

CORRELATION OF GROSS & MICRO
STUDY 1D: 7244-601 F1 © STUDY NUMBER: &071F1

SEX: FEMALE GROUP: 3: 0.0004 (% w/v)

o Gross Observations for any animal in this group

L P4 .33 : CEND OF REPORT) " 26-APR-2001
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Page 1
PATHOLOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
ﬁ“m;THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-------------------------------------------------------------------------------------------------------------

COMMENT REPORT
STUDY 1D: 7244-601 FO ' $TUDY NUMBER:. &01FQ
SEX: MALE GROUP: 1: 0.0000 (% w/v)

> Comments for any animal in this group

--------------------------------------------------------------------------------------------------------------

£ ) -
L P4.33 23-APR-2001



TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
' PROPYLTHIOQOURACIL WHEN ADMINISTERED TO

---------------------------------------

STUDY 1D: 7244-601 FO
SEX: MALE

---------------------------------------

Animal ID: 9025
Animal Fate: Terminal Kill

TISSUE COMMENTS:
THYROID - One of pair present.
PARATHYROID - One of pair present

--------------------------------------

Animal 1D: 9028
Animal Fate: Terminal Kill

TISSUE COMMENTS:
THYROID - One of pair present.

PARATHYROID - One of pair present.

Page 2
PATHOLOGY ASSOCIATES g

. SPRAGUE~-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO
COMMENT REPORT T
STUDY NUMBER: 401F0
GROUP: 2: 0.0001 (% w/v)
Pathologist: JLQ
Pathclogist: JLQ

--------------------------------------

LABCAT HP4.33
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: PATHOLOGY ASSOCIATES g
TWO~GENERATION REPRODUCTION TOXICITY STUDY OF

PROPYLTHIOURACIL WHEN ADMINISTERED TO

Page 3

SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

----------------------------------------------------------------------------------------------------------------------

STUDY 1D: 7244-601 FO
SEX: MALE

STUDY NUMBER: 601F0
GROUP: 3: 0.0004 (% w/v)

T S A L L L L R N e N Y L P T T

Animal ID: 9064
Animal Fate: Terminal Kill

'ISSUE COMMENTS:

Pathologist: JLQ

EET TESTIS - When it occurs, the degenerative change is severe. Overall, only a few tubules are affected.

JR PP R R e L T T Y P R R ST E T L LR A Dt A A bbb R bl A bl A d b bl St niadde ol R ol b g

Animal ID: 9065
Animal Fate: Terminal Kill

‘ISSUE COMMENTS:
EFT TESTIS - When it occurs, the degenerative change is severe.

Pathologist: JLQ

Overal{, only a few tubules are affected.

----------------------------------------------------------------------------------------------------------------------

Animal ID: 9068
Animal Fate: Terminal Kill
PN
IS( IMENTS:
EFi {S -~ When it occurs, the degenerative change is severe.

Pathologist: JLQ

In this case, a single tubule in the section is invelved.

-----------------------------------------------------------------------------------------------------------------------

Lffﬂn\\WP4.33
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PATHOLOGY ASSOCIATES g
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY 1D: 7244-601 FO : STUDY NUMBER: 801FG
SEX: MALE : GROUP: 4&: 0.0015 (% w/v)
Animal ID: 9101 ‘ : Pathologist: JLQ

Animal Fate: Terminal Kill

TISSUE COMMENTS: '
.EFT TESTIS - When it occurs, the degenerative change is severe.’ In this case, about 5% of the tubules are affected.

-----------------------------------------------------------------------------------------------------------------------

Animal ID: 9108 Pathologist: JLQ
Animal Fate: Terminal Kill

T1SSUE COMMENTS:
LEFT TESTIS - When it occurs, the degenerative change is severe. In this case, one tubule in the section

examined exhibits this change.
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PATHOLOGY ASSOCIATES e 3
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
== THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

---------------------------------------------------------------------------------------------------
----------

----------------------------------------------------------------------------------------------------------------
------

STUDY 1D: 7244-601 FQ STUDY NUMBER: 401F0
SEX: FEMALE GROUP: 1: 0.0000 (% w/v)
Animal ID: 9002 ) Pathologist: JLQ

Animal Fate: Terminal Kill
1SSUE COMMENTS:

AGINA - The vaginal wall is histologically normal, although the vaginal lumen is greatly enlarged. The
enlargement corresponds to the gross necropsy observation of a fluid filled vagina.

S : 23-APR-2001
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PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO ' -
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO

-----------------------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------------------------

STUDY ID: 7244-601 FO STUDY NUMBER: 401F0
SEX: FEMALE ) GROUP: 2: 0.0001 (% wW/V)

lo Comments for any animal in this group

-----------------------------------------------------------------
......................................................

LABCAT HP4.33 . 23-APR-2001
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PATHOLOGY ASSOCIATES s
TWO-GENERATION REPRODUCTION TOXICITY STUDY -OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE~-DAWLEY RATS IN THE DRINKING WATER :
THERIMMUNE RESEARCH CORPCORATION STUDY NUMBER: 7244-601 FOQ

I

COMMENT REPORT 7T
v o Taeeet r0 T STUDY NMBER: €01F0
SEX: FEMALE . ' GROUP: 3: 0.0004 CZ‘N/Y)
Aninal. 10: 9081 T pathetegiet:

Animal Fates Terminal Kill

1SSUE COMMENTS:
HYROID - One of pair present.
ARATHYROID - One of pair present.
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Page 8
PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF .
PROPYLTHIOURACIL WHEN ADMINISTERED TO

. SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER: 7244-601 FO
"""  COMMENT REPORT
STUDY ID: 7244-601 FQ - STUDY NUMBER: ‘601F0
SEX: FEMALE : GROUP: 4: 0.0015 (% w/v)
No Comments for any animal in this group
07

- - P L L L T L 1
----------------------------------------------------------------------------------------------------
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- PATHOLOGY ASSOCIATES S
TWO~-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244- 601 Fl
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COMMENT REPORT
STUDY 1D: 7244-601 F1 STUDY NUMBER: 601F1
SEX: MALE GROUP: 1: 0.0000 (% w/v)
Animal 1D: 1401 Pathologist: JLQ

Aniynat Fate: Terminal Kill

TISSUE COMMENTS:
*HYROID - One of pair present.
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Page 10
PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO

SPRAGUE-DAWLEY RATS IN THE DRINKING WATER T
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 Fl
COMMENT REPORT
STUDY 1D: 7244-601 F1 STUDY NUMBER: 801F1
SEX: MALE GROUP: 2: 0.0001 (% w/v)
Animal ID: 1482 Pathologist: JLQ
Animal Fate: Terminal Kill )
ISSUE COMMENTS:
EFT EPIDIDYMIS. - Capta of epididymis not available.
Animat ID: 1490 Pathologist: JLQ
Animal Fate: Terminal Kitl
ISSUE COMMENTS:
Non-Protocol Tissues:
JIGHT TESTIS - Right testicle, in accordance with protocol, was frozen and saved for spermatid head counts.
—
1A

------------------------------------------------------------------------------------------------------------------------
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Page 11
PATHOLOGY ASSOCIATES
TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIQURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

--f"""% -------------------------------------------------------------------------------------------------------------
COMMENT REPORT
STUDY ID: 7244-601 F1 . STUDY NUMBER: &01F1

SEX: MALE - GROUP: 3: 0.0004 % w/v)

lo Comments for any animal in this group

.................
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Page 12
PATHOLOGY ASSOCIATES d

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

-------------------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------
-------------

STUDY ID: 7244-601 F1 STUDY NUMBER: G01F1
SEX: FEMALE GROUP: 1: 0.0000 (% w/v)

lo Comments for any animal in this group
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PATHOLOGY ASSOCIATES g
TWO~-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACIL WHEN ADMINISTERED TO
SPRAGUE~-DAWLEY RATS IN THE DRINKING WATER
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1
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----------------------------------------------------------------------------------------------------------------------

STUDY 1D: 7244-601 F1 STUDY NUMBER: 601F1
SEX: FEMALE : GROUP: 2: 0.0001 (% w/v)

Animal 1D: 1532 pPathalogist: JLQ

Animal Fate: Terminal Kill

"ISSUE COMMENTS:
ARATHYRCID - One of pair present.

.-4.-.-----..-----~..--—---------..----.----..---‘w-----.-----------.--.---.-----_--.-..---.------u----—------- --------
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Page 14
PATHOLOGY ASSOCIATES

TWO-GENERATION REPRODUCTION TOXICITY STUDY OF
PROPYLTHIOURACTIL WHEN ADMINISTERED TO
SPRAGUE-DAWLEY RATS IN THE DRINKING WATER .
THERIMMUNE RESEARCH CORPORATION STUDY NUMBER 7244-601 F1

-----------------------------------------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------------------------------------

STUDY 1Dz 7264-601 F1 o STUDY NUMBER: 601F1
SEX: FEMALE ‘ GROUP: 3: 0.0004 (% w/v)
lo Comments for any animal in this group : R
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PATHOLOGY ASSOCIATES

A CHARLES RIVER COMPANY

Pathology Report

Two-Generation Reproduction Toxicity Study of Propylthiouracil .
When Administered to Sprague-Dawley Rats in the Drinking Water

TherImmune Research Corporation Study Number: 7244-601

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. Food and Drug Administration (FDA). The pathology report is an accurate
reflection of the recorded data. The following table is a record of the mspectxons/audxts
performed and reported by the QAU.

Date of Date Findings Reported to PAI Rk
Inspection Phase Inspected Management/Study Pathologist
10/23/00 Tissue Trimming 10/23/00
04/24-26/01 Individual Animal Data 04/26/01
04/24-26/01 Draft Pathology Report 04/26/01

' SIS, (donll 2L oo/
Doraine Dundee Date

Quality Assurance Spec1ahst

AR

15 Worman's Mill Court, Suite |, Frederick, MD 21701 ¢ 301.663.1644 ¢ FAX:301.663.8994 ¢ www.paicriver.com


http://www.paicriver.com

PATHOLOGY ASSOCIATES

A CHARLES RIVER COMPANY

o~ DEVIATION REPORT
DATE: April 20, 2001

STUDY NUMBER/TITLE:

7244-601/Two-Generation Reproduction Toxicity Study of Propylthiouracil When
Administered to Sprague-Dawley Rats in the Drinking Water

DEVIATION: X__ PROTOCOL

STANDARD OPERATING PROCEDURE/NO.
TITLE:

The organ weights, gross observations, and tissue save statuses were not recorded on the day of
necropsy (2/22/01) for F1 Animal Nos. 1469 and 1580. All protocol-required tissues were
collected and placed in the appropriate fixative. Post-fix weights were recorded.

REASON:
It could not be determined whether this was a technical error or a computer error. This impact of
. this deviation will need to be determined by the Study Director.

STUDY PATHOLOGIST: STUDY DIRECTOR:

A <his

Gary wgbwe, Ph.D//D.AB.T./DATE

cc: Original -Study Notebook (TRC), Study File (PAI), Quance, Anderson, Delaney

216
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Appendix 7
Two-Generation Reproduction Toxicity Study of Propylthiouracil when Administered to
Sprague-Dawley Rats in the Drinking Water
. Thyroid Hormone Analysis Methods

Ay
CONTAIN NO GBI
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“ISCORPGRATED ' Edition: #3 '
Effective Date: 1/6/00
200 Girard Street
Suite 200 ,
aithesshurg, MD 20877 STANDARD OPERATING PROCEDURE

TOTAL (T4)

Summary and Principle:

Thyroxine, the principle thyroid hormone is produced in the
thyroid gland and normally circulates bound to transport
proteins. The exact mechanism of action of thyroid hormone

is not known, but is known that in its absence, function of most
organs including central nervous system is affected. T4 ig also
known to cause metabolic rate decline. Thyroxine is not a species
specific hormone but the level varies with species. T4
determination in all species is performed using commercially
avalilable human reagent system.

T¢ is determined using DPC Coat-A-Count Total T4 RIA procedure.
In this procedure I(125)-labeled T4 competes with the T4 in the
sample for antibody sites immobilized to the wall of the tube.
The reaction is allowed to proceed for a fixed time in the
presence of blocking agents for thyroid hormone-binding
proteins. After the tubes are decanted and counted, T4
concentration is determined from the standard curve.

~™. Specimen Required:

Serum or plasma stored under refrigeration for seven days, or
frozen below -15 degrees C for longer storage.

Materials Required:

Gamma counter

Vortex mixer

Micropipets capable of delivering 25 - 1000ul
37 degrees C waterbath

Repipettor

. Dipé&toqf QA Auditor
’/i/df . /=229

Date / Date

113



Gy
Reagents:
DPC Coat-a-Count Total T4 RIA Rit

1. T4 Antibody Coated Tubes: /T\
Ready to use. Store refrigerated and protected from moisture
"in sealed zip lock bags. Stable at 2-8 degrees C for at least
" one year from the dateée of manufacture.

2. I(125) T4:
Ready to use. Store refrigerated. Stable at 2-8
degrees C for at least 30 days after opening, or until
the expiration date marked on the wvial.

3. T4 Calibrators: o
Ready to use six vials. Store refrigerated. Stable at
2-8 degrees C for at least 30 days after opening. The
calibrators contain 0, 1, 4, 10, 16, 24 ug of T4 per dl
respectively. The life of the calibrators may be
extended by freezing aliquots to prevent repeated
freezing and thawing.

Procedure:

Bring reagents and specimens to room temperature. Mix well.’

1. Label coated tubes in duﬁlicate for each calibrator,
control, and sample.

2. Pipet 25ul of each calibrator, contrel, and sample into
their respective tubes. Pipet directly to the bottom.

3. Add 1 ml of I(125) T4 to each tube. Vortex.

4., Incubate for 60 minutes in a 37 degrees C waterbath.
5. Aspirate or decant each tube thoroughly.

6. Count each tube for one minute in a gamma couﬁter.
Calculation of Results:

The assay is programmed into the Gamma Counter'for automated
results.

Alternatively, a calibration curve may be generated manﬁally by
using a logit-log graph and T4 concentrations in the test
samples read off this curve.

. Counts
 Percent Bound = «~-eecw-cm==~= X 100
: MB Counts

2
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Expected Values:

Total T4 values are reported ug/dl.

. References:

1.
2.

DPC T4 kit insert, 5/99.

Nakashima, T., etal: Serum T4, T3, and TSH levels in
iodine~deficient and iodine sufficient rats before and
after exposure to cold. Proc. Soc. Exp. Biol. Med., 167:45,
1981.

Burger, A. G., etal: Interrelationship between energy
metabolism and thyroid hormone metabolism during
starvation in the rat. Acta Endocrinocl., 93:322, 1580.

Chiu, S. C., etal: Effects of prolonged administration of
thyrotropin on serum concentration, release, and synthesis
of thyroid hormones in mice. Acta Endocrinol., 103:68,
1983.

Kaack, B., etal: Comparative normal levels of serum T3 and
T4 in nonhuman primates. Lab. An. Sci., 29:191, 19789.

Refettof, S., etal: Parameters of thyroid function in
serum of 16 selected vertebrate species. A study of PBI,
serum T4, free T4 and the pattern of T4 and T3 binding to
serum proteins. Endocrinoclogy, 86:793, 18740.

The Clinical Chemistry of Laboratory Animals, Loeb, W.F. and
F.W. Quimby, Ed. Taylor & Francis 2nd Ed., 1999.
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INCORPORATED Edition: #3
Effective Date: 1/6/00
200 Girard Street
Suite 200 ‘
aithersburg, MD 20877 STANDARD OPERATING PROCEDURE

Total T3
Summary and Principle:

Triiodothyronine (T3) is the second major thyroid hormone. Even
though T3 represents approximately five percent of the thyroid
hormones, it exerts the major physiclogic actions at the
cellular level. Measurement of T3 is a valuable tool for
evaluating hyperthyroidism thyrotoxicosis.

T3 is not a species specific hormone. Determination of T3 in
all species in performed using commercially available human
reagent system.

T3 is determined using DPC Coat-A-Count RIA procedure. In this
procedure, the reaction is allowed to proceed for a fixed amount
"of time in the presence of blocking agents which serve to
liberate bound T3 from carrier proteins. Thus Total T3
(circulating T3 and that liberated from the proteins) in the
sample competes with the radiclabeled T3 for antibody sites
immobilized to the wall of the tube. After the tubes are
decanted and counted, T3 concentration is determined from the
standard curve.

Specimen Required:

Serum or plasma refrigerated for up to 7 days, or frozen below -
15 degrees C for longer storage.

Materials Required:

Gamma counter

Vortex mixer

Micropipets capable of delivering 100 - 1000ul
37 degrees C waterbath

Repipettor
\j a.n;{'ﬁ%dd | éﬂ /ém,
Difector \ QA Auditor
Vg ' .
1 /¢ ]ce /-33-04
Date '/ Date

1
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Reagents:

DPC Coat-a Count Total T3 RIA Kit.

1. T3 Antibody Coated Tubes:
Ready to use. Store refrigerated and protected from moisture
in sealed zip-lock bags. Stable at 2-8 degrees C for at least
one year from the date of manufacture.

2. I(125) 7T3:
Ready to use. Store refrigerated. Stable at 2-8 degrees C.
for at least 30 days after opening, or until the expiration
date marked on the wvial.

3; T3 Calibrators:
Ready to use six vials. The calibrators contain 0, 20, 50,
100, 200, and 600 ng/dl of T3 respectively. Store
refrlgerated Stable at 2-8 degrees C for at least 30 days
after opening, or until the expiration dates marked on the
vials.

Procedure:

Bring all reagents and specimens to room temperature. Mix well.

l.

Label coated tubes in duplicate for each calibrator, control
and sample.

Pipet '100ul of each calibrator, control, and sample into
their respective tubes. Pipet directly to the bottom.

Add 1ml of I(125) T3 to each tube. Vortex.
Incubate for 120 minutes in a 37 degree C waterbath.
Aspilrate or decant each tube thoroughly.

Count each tube for 1 minute in a gamma counter.

Calculation of Results:

The assay is programmed into the Gamma Counter for automated
results.

Alternatlvely, a calibration curve may be generated manually by
using a logit-log graph and T3 concentrations in the test
samples read off this curve.

011
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Percent Bound = --=-ceecaceaa- X 100
MB Counts

Expected Values:

Total T3 values are reported in ng/dl.

References:

l‘

2.

DPC Rit Insert, 5/98.

Rothwell, N.J., etal: Sympathetic and thyfoid influences on
metabolic rate in fed, fasted, and refed rats. Am. J. Physiol.
243:R339, 1982. :

Huaug, H.H., etal: Capacity of old versus young male rats
to release TSH, T4, and T3 in response to different
stimuli. Exper. Aging Res., 6:3, 1980.

Chiu, S8.C., etal: Effects of prolonged administration of
thyrotrophin on serum concentration, release and synthesis
of thyroid hormones in mice. Acta. Endocrincl., 103:68,
1983.

Raack, B., etal: Comparative normal levels of serum T3 and
T4 in nonhuman primates. Lab. An. Sci., 29:191, 1979.

. Mual, D.H., etal: Response of T3 and T4 to TSH in adult

female baboons. Lab. An. Sci., 32:267, 1982.

Raneko, J.J., Thyroid Function in Clinical Biochemistry of
Domestic Animals. Acad. Press 1987, p. 571.
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200 Girard Street
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Gﬁyx.b\ersburg, MD 20877

Rat/Mouse Thyroid Stimulating Hormone (TSH)

Summary and Principle:

Thyroid Stlmulatlng Hormone (TSH) is a pztultary hormone whzch
through its action on the thyroid gland plays a major role in’
maintaining normal circulating levels of iodothyronines T3 and
T4. Measurement of TSH levels is used az an aid to determlne
hypo or hyperthyroidism.

TSH is a spec1es speciflc hormone therefore rat/mouse TSH is
determlned using species speczfic hormones.

. The assay is performed using an inhouse developed double
antibody radmozmmunoassay (RIA) procedure. Freshly prepared,
125I-TSH is allowed to react overnight with the specific
antibody in the presence and absence of unlabelled hormone in
the standard or sample. At the end of reaction time excess
amount of second antibody (antl—prlmary species) containing
polyethylene glycol (PEG) is added. The bound and unbound 125I
hormone is separated by centrifugation. The supernate is
discarded and the counts are measured in the preclpltates. “A
standard curve is generated and the amount of hormone in the
samples is guantitated from this curve.

Specimen Reguirement:

Frozen Serum. Rat 0.5ml, Mouse 0.25ml.

Supplies and Equipment:

12X75mm glass tubes

Micropipettes capable of accurately delivering 10-1000ul
Pipettes capable of delivering 1-10ml

Repipettor

Vortex

Refrigerated centrifuge

Gamma Counter

x(lvwi‘VSZXUJ | 7?E£;x%ug1 )\42:;nzwt

Dixecto _ QA Auditor
10 /Z/aé ) =3 -z

Date R ' Date

12y




Reagents:

PBS -- Phosphate Buffered Saline tablets Cat# P-4417 Sigma

Chemical Co.

BSA -- Bovine Serum Albumin, Sigma Chem. Co. or equivalent

NRS -- Normal Rabbit Serum, Antibodies Inc. or equivalent.

Rat TSH (iodination grade), Pituitary Hormones and Antisera

Reference Center, UCLA, CA.

Anti-Rat TSH antibody, Pituitary Hormones and Antisera Reference

Center, UCLA, CA.

Rat/Mouse standard preparations, Pituitary Hormones and Antisera

Reference Center, UCLA, CA.

Precipitating Reagent-Goat Anti-rabbit (GRGE), Diagnostic

Products Cozrp.

125I-Rat TSH, Covance Laboratories, Vienna, VA.

Reagent Preparation:

Buffers:

AI

E.

PBS/BSA (1%):
Dissolve 1 tablet of PBS in 200ml of deionized water (DW).
Add 2.0gm of BSA and stir until completely dissolved.

PBS/BSA/NRS:
Add 0.5ml NRS to 100ml of PBS/BSA buffer, mix well (0.5%

NRS) .

J25I-RAT TSH:

Obtain freshly iodinated hormone. Make appropriate dilution
of125I RAT TSH in PBS/BSA/NRS to obtain approximately 25,000
counts per 200ul. (For mouse assay, about 25,000 counts per
50ul). ' ’

Anti-RAT TSH Antibody preparation:

Using PBS/BSA/NRS buffer make antibody dilutions in the range
of 1000-8000. Incubate overnight with a 125I-TSH as prepared
above. Precipitate with GRGG and centrifuge. Discard the
supernates and determine the 125I counts in the precipitate.
Select a dilution of the antibody yielding a binding in the
range of 25-35% of the total counts.

Standard Curve Preparation:

Rat TSH: Dilute the reference standard in PBS/BSA/NRS

appropriately to obtain a standard curve in the
range of 50 to 0.3%ng/ml.

2 15




Mouse TSH: Dilute reference standard in PBS/BSA/NRS
apprepriately to obtain a standard curve in the

range of 14 to 0.4ug/ml.

Procedure:

1. Label tubes in duplicate for total count (TC), nonspec:flc .
binding (NSB), maximum bzndlng (B0), standard curve and -
samples.

2. Assay:

RAT
a. Pipet 100ul of each standard into the appropriately

labeled tubes followed by 100ul of PES/BSA/ buffer. Aadd
200ul of buffer to NSB and B0 tubes.

b. Pipet 200ul of samples into the correspondingly labeled
tubes.

c. Add 200ul of antibody to all tubes except NSB and TC.

d. Add 200ul of buffer to NSE tubes. Add 200ul of 125I-Rat
TSH to all tubes. Set aside TC tubes. Add 400ul of
PBS/BSA buffer to all tubes to bring the f£inal vclume to
1.0ml.

MOUSH

a, Pipet 50ul of each standard and samples. Add 50ul of
buffer to NSB and B0 tubes.

b. Add 50ul of antibody to all tubes except NSB and TC. Add
50ul buffer to NSB tubes.

c. Add 50ul of 125I-Rat TSE to all tubes. 8Set agside TC
tubeag.

d. Add 100u1 of buffer to all tubes to bring the final
volume to 25Qul.

3. Vortex all tubes gently, cover with parafilm, and incubate
15-24 hours at room temperature.

4. Rat Assay:
Add 2.0ml of GRGGE to all tubes.

Mouse Assay:
Add 0.5ml of GRGG to all tubes.

5. Vortex all tubes gently and incubate 1 hour at room _
temperature. Centrlfuge at 2500-3000 rpm in a refrzgerated
centrifuge for a minimum of 30 minutes. Carefully aspirate
supernatants.  Count each tube for 1 minute in a gamma
preprogrammed counter to generate a log-logit curve.
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Alternatively, graph the standard curve using log-logit

parameters with BO tube as 100%. Read results off the standard
curve.

Results:

Rat: The values obtained are divided by two (2) to obtain ng/ml
Mouse: The values are read directly off the curve to obtain
ug/ml.
Note: The assay is programmed into the a gamma counter for
automated results.
Note: If requested by client, specimens may be assayed in
single or on dilution.
Quality Control:
1. NSB cpm should be less than 3% of the TC.
2. Maximum binding should be 25-35% the TC.
3. In edch assay, include some of the project samples for
linearity/spike recovery. Altermatively, previously assayed
specimens may be included. Recovered results should be

within 20% of the targeted wvalue.

4, If any of the above QC criteria are not acceptable, lnform
: the director for determination of further actién. Record
the action taken.

References:

1. Parlow, Albert F., Technical Report, Rat TSH package insert,
Pituitary Hormones and Antisera Center.

2. Ottenweller, J. E., Hedge, G. A. (1982), Diurnal Variations
of Plasma Thyrotropin, Thyroxine and Triiodothyronine in
Female Rats Are Phase Shifted After Inversion of the
Photo-Period. Endocrinoclogy 111l: 509-514.

3. Loeb, W. F., Quimby, F. W., (eds) The Clinical Chemistry of
Laboratory Animals, Pergamon Press, 19885.
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