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Although this study did not demonstrate any maternal, embryo, or feta) effects, a pricr developrental
toxicity study with PTU was reported to the EPA under TSCA 8(e) on 1/8/98 based on a biologically-relevant
increase in developmental effects (reuced fetal weight and increased external, visceral, and skeletal
anomalies) observed in the study. As a previous developmental toxicit stidy has been sent to the EPA, the
present developmental toxicity study with PTU is being made as a folicv- up.

Absftract

A developmental toxicity study was conducied with propylene thiourea (PTU) in the Sprague- Dawley rat.
Gravid rats were administered nominal doses 0f 0, 0.3, and 1.2 mg (0, 0.32, and - 22 mg, analytically
confirmed) PTU/kg body weight by gavage, in deionized water, on days 6 thruugh 19 of gestation. Matemna:
evaluations during gestation included clinical observations and measuring bod~ weight and food
consumption. Alt dams were sacrificed on gestation day 20, at which time gros  external and internal
necropsies were performed. The gravid uterus was weighed and examined, ar. - he fetuses were removed
by cesarean sectior. Maternal organ weights included the liver, kidneys spleen, and thyroids. All fetuses
were evaluated for extemal anomalies. Approximately half of all fetuses from ec h litter were examined for
visceral effects at necropsy and also evaluated for cranial effects using the Wilson's iechnique. The
remaining fetuses underwent an evaluation for general skeletal (including cartilage) developmenr:t.

There were no test compound-related maternal effects observed during gestai.on. No effects were observed
on gravid uferine weight, and no effects were observed on any matemai organ weights. There were no test-
compound related effects on the gestation index, or any embryonic endpoints, inciuding pre/post-
implantation loss and early/late resorptions. There were no statistically signiScani effects on itter size or the
number of fetuses per imnlantation cite. No test comnound-related effects werc observed for felal gxismai,
visceral, or skeletal malformations or for fetal external or visceral variatio~=. Several fetal skeletal
variations, incompletely ossified frontal and pariet2! bones and the associa‘ed enlargement of the anterior
fontanel, were staiistically significantly increased in the 1.2 mg/kg dose group. in contrast, the incidence of
these variations were not statistically significantly increased in the 0.3 markg dose group. No effects on the
incidence of total malformations or variations, or any gender-related differences in feta efects were
observed.

Propylene thiourea, administered as described in this study, demonstrated squivocal fetal effects (two fetal
skeletal varations) at the 1.2 mg/kg dose level. The 0.3 mglkg dose level was free fiom potential test
compound-related effects. Therefore, the no-observed-effect-level {NCEL) for develo 'mental effects was
0.3 mg PTU/kg (0.32 mg/kg, analytically confirmed).
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Audit reportc have beern submitted to the Study Director and Laboratory Management
documenting the sta.us of compliance with apglicable departmental standard operating
procedures, the study protocol, and Cood Laboratory Practice reguiations.

The quality assurance unit monitored selected phases of this study, anc at least annually, all
phases of this study type including the functions of all support areas for this study type. The
‘ollowing are the audit dates, phases insp<v:ted, auditors, and report dates of Quality Assurance
inspections of this study and, if apphicaole, of tnis study type as well as relevant support areas:

REPORT TO
S N :DY
AUDITS DIRECTOR/
MANAGEMENT
1
Phose of Study Auditor
10/06/98 Protocol Revicw T.L. Bonnann 10/06/98
11/10r98 Active Ingredient Check T.L. Barmann 11/10/98
12/28/98 Animal Receipt and Shipment Exam T.L. Bormann 12/29/98
01/04/99 Animal Release trom Acclimation for Study Use T.L. Bermann 01/08/%9
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1
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Observations
01/12/99 AM Vaginal Smears, Transfer of Inseminated T.L. Bormann 01/15/99

Females, Tail Marking
02/01/98 Dam Terminal Body Weights, Eutlianasia, L_A. Berry 02/05/99

Necropsy and Fetal Necropsy

02/19/99 Changing Storage Solutions (Bouin’s to Alcchol) T.L. Bormann 02/26/29

02/25/99 Wilson’s Technique T.L. Bormann 02/26/99
04/14/99 Skeletai/Cartitage Examination T.L. Bormann 04/20/99
05/11'99- Final Report Review M.W. Dietnich 05/12/93
05/12/99 A.F Uelner
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10/01/98,
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} _ Analytical Chemistry Support Functions o N R
11/18/98 Annual Balance Records Review L.A. Beny 11/18/98
11/18/98 Chemist Training Records Review L.A. Berry 11/18/98
11/19/98 Analytical Standards Records Review L.A. Berry 11/19/98
11/30/98 Chromatographic Maintenance Records Review L.A. Berry 12/01/99
01/06/99 Analysis For Concentration in Dose Solution T.L. Bormann 01/06/99
Animal Care Support Functions o
01/28/98 Rat DACB Bexiding Change & Room C.A Yount 01/28/98
Maintenance :
05/13/98 Rat (Wire Mesh) Rack Change C.A. Yount 05/13/98
10/26/98- Rack Check Documentation Review C.A. Yount 10/27/98
10/27/98
10/27/98 Vermin Control Documentation Review C.A. Yount 10/27/98
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QUALITY ASSURANCE STATEMENT (continued)

REPORT TO
STUDY
AUDITS DIRECTOR/
MANAGEMENT
Animal Cars Support Functions (cont.) Auditor o
01/07/99 Edstrom Water Flushing & Filter Changes C.A. Yount 11/14/99
01/27/93  Polycarbonate Rat Cage: Bedding/Rack Change, C.A. Yount 01/28/99
Rocm Maintenance
02/GS/99 Rat Rack Preparation (Wire Mesh) C.A. Yount 02/G9/9S
0%09/99  Rat Rack Preparation (Polycarbonate) C.A. Yount 02/99/99
c2/10/99 Cleaning of Rat (Wire-Mesh) Racks and Cages: C.A. Yount 02/12/99
02/12/99 Cleaning of Rat Feeders C.A. Yount 02/12/39
02/12/99 Cleaning of Rat Polycarbanate Cages C.A. Yount 02/12/99
04/07/99 Rat Room Disinfection . Air Fifter Change C.A. Yount 04/12/99

In compliance with tha Good Lahoratory Poictice requlations, this final renort for study numbar
98-612-TS has been reviewed by the Quality Assurance Unit. The resuits presented in this report accurately
describe the methods and standard operating procedures and reflect the raw data collected during the
conduct of the study.

. Mool dine, * Fan
_ ,'Uj/}-‘a 7;’ Nif ] iga) 5/3/73
D.M. Wallace, RQAP-GLP, Quality Assurance ‘Date
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ABSTRACT

A developmenta! toxicity study was conducted with propylene thiourea (PTV) in the Sprague-
Dawley rat. Gravid rats were administered nominal doses of 0, 0.3,and 1.2 mg (0,0.32, and 1.22
mg, analytically confirmed) PTU/kg body weight by oral gavage, in deionized water, on days &
through 19 of gestation. Matemal evaluations during gestation included clinical observations and
measuring body weight and food consumption. All dams were sacrificed on gestation day 20, at
which time gross extemal and internal necropsies were performed. The gravid uterus was
weighed and examined, and the fetuses were removed by cesarean section. Matemal organ
weights included the liver, kidneys, spleen, and thyroids. All fetuses were evaluated for extemal
anomalies. Approximately haif of all fetuses from each litter were examined for visceral effects
at necropsy, and alsc evaluated for cranial effects using the Wilson's technique. The remaining
fetuses underwent an evaluation for general skeletal (including cartilage) development.

There were no test compound-related matemal effects observed during gestation. No effects
were cbserved on gravid uterine weight, and no effects were observed on any maternal organ
weigh}s. There were no test-compound refated effects on the gestation index, or any embryonic
endpoeints, including pre/post-implantation loss and early/late resorptions. There were no
statistically significant effects on fitter size or the number of fetuses per implantation site. No test
compound-related effects were abserved on fetal extemal, visceral, or skeletal malformations or
on fetal extemal or visceral variations. Several fetal skeletal variations, incompletely ossified
frontal and parietal bones and the associated enlargement of the anterior fontanel, were
statistically significantly increased in the 1.2 mg/kg dose group. In contrast, the incidence of these
variations were not statistically significantly increased in the 0.3 mg/kg dose group. No effects on
the incidence of total malformations orvariations, or any gender-related differences in fetal effects
were observed.

Propylene thiourea, administered as describedin this study. demonstrated equivocal fetal effects
(two fetal skeletal variations) at the 1.2 mg/kg dose level. The 0.3 mg/kg dose level was free trom
potentially test compound-related effects. Therefore, the na-observed-effect-level {NOEL) for

developmental effects was 0.3 mg PTU/kg (0.32 mg/kg, analytically confirmed). .

13
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MATERIALS

l. The test substance was supplied by the sponsor with the following information.

Test Substance:

Identification: Propylene Thiourea

Physical Appearance: ~ White powder

Batch No.: - NLL 3790-4

Purity: 99.7% (date of analysis: October 8, 1992;

99.8% (date of analysis: May 28, 1999)

Stability at Storage
Conditions: At least 7 months (based on % purity}

Active Ingredient:
Common Name: Propylene Thiourea (PTU)

Chemical Nams: 4-Methyl-2-imidazolidinethione

Structural Formula:

CH,

HN/> ‘
S)\NH
CAS No.: 2122-1¢-2

il The test substance was stored and archived at freezer cenditions.

i4
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BATER UVURFORATION Agricuiture Division
Study Number 98-812-TS Report Number
108018-1

PURPOSE

The purpose of this study was to suppleme.¢ the results of 2 previnus developmental toxicity study
with prop:“ene thiourea (PTU} . !}. /X particular interest was the potential relationship between
the tast compound and fetal skeletal development (see dose selection: -ationale section of this
report). To this end, gravid Sprague-Dawley rats were administered 0, 0.3, or 1.2 mg PTU/kg body
weight on gestation days 3 through 19. The results fror this stud; will then supplemaent the
findings of the previous Zevelopmentzi toxicity study with PTU.

GUIDELINES

This report was prepared in accordance with the US EPA Health Effects Test Guideline OPPTS
£70.3700, Prenetal Devetopmental Toxicity Study, August, 1998; the OECD Guidelines for Testing
of Chemicals, Gection 4: Health Effects, Subsection 414, *Teratogenicity®, pages 1-6, adopted
May 12, 1981; EU Guidelines on Teratogenicity Studies, in the Official Joumal of the European
Communities, 87/302/EEC, February, 1995; Health Canada, Canada Gazette, Part Il, Voi. 122,
No. 2, January, 1988; and Japan, Ministry of Agriculture, Forestry, and Fisheries (MAFF),
Guidance on Toxicology Study Data for Applicztion of Agricultural Chemical Registraticn, 59
NohSan No. 4200, January, 1985.

18
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Study Number 98-612-TS Report Number

METHODS

Animal Information ) . , - .

Source, Number, Age and Test System Rationale o -

The study design required 90 young adult female {nulliparous and nonpregnant} and 30 sexually
mature male Sprague-Dawiey rats (SASCO Inc., Kingston, NY). Females and males were not
previously treated and were approximately 12-15 weeks of age at the beginning of the study. Rats
were used as the test system as they are one of the US EPA, OECD, EU, Health Canada, and
Japanese MAFF suggested species for developmental toxicily studies.

Examination and Acclimation

Upon receipt, animals were examined by trained personnel, and those animals considered
acceptable were then placed into individual cages and acclimated to their ambient laboratory
conditions for at least six days pricr to the start of the study. For the hclding period, animai care
persohnel otserved the animals at least once daily for moribundity and mortality. Moribund
animals were sacrificed if their condition dictated. Necropsies were not required on animals that
were either found dead or sacrificed in a maiibund condition at any time prior to initiation of the
study. Jpon completion of the acclimation period, a veterinarian reviewed the status of the
animals prior o their release for study.

Care and Housing

Male rats, and females prior to being declared sperm pasitive, were individually housed, except
du. ag the co-housing phase where a maximum of two females were housed with cne male on a
given day, in suspended stainless steel cages. Spem positive females were housed individually
in plastic cages with com cob bedding. The rcom, stainless s'eel cages, and cage racks were
thoroughly cleaned and disinfected before arrival of the animats. Deotized Anirmal Cage Board
was usad in the badding trays and changed atleast thres times weekly. The stainless steel cages
and racks were replaced at ieas: ance every two weeks with clean, disinfected cages and racks.
Clean plastic cages were proviced every week and bedding was changed at least twice weekly.
The room was disinfected at least once every two weeks. Municipal tap water and Purina Mills
Rodent Lab Chow 5001-4 was provided for ad libijum consumption. Water and feed was
periodically analyzed for possibie contaminants. The resut*s were compared to the allowable limits
in "Lab Chows Animal Diet Reference Guide”, from Purna Cg., Si. Louis, Missour. The animal
room was maintained at 18 to 28 °C with 36 to 70% relative humidity and a 12-hour photoperiod.

Identification

Males were identified by cage card and tail marking. Females prior to being dezlared sperm
positive were identified by cage card and tattoo. Once declared sperm positive, females wers
additionally identified by tail mar«ing.

Animal Selection

Females were put on study if their body weigat was within +/- 20% of the mean body weight for
all females. DATATCX Software [2] was used in this detemmination.
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Rationale for Dose Selection

The present study was conducted to supplement the findings of a previous developmental toxicity
study with PTU [1]. In the former study, PTU was orally administered to gravid Sprague-Dawley
rats (3, 1, 7, or 50 mg PTU/kg bady weight) on gestation days 6 through 19. The author
concluded that both the matemal and developmental no-observed-effect-levels were 1 mg/kg.
Upon review, a question arose as to the potential relationship betwaen the test compound and
several fetal skeletal observations noted in the 1 mg/kg dose group. As discussed in the original
repont, the incidences of these skeletal variations were within the historical control ranges.
Nevertheless, in order to clearly characterize the potential relationship between the fetal skeletal
findings and the test compound, the present study was conducted.

Dosage Preparation, Handling, and Analysis

Stock dosing solutions were prepared prior to the first day of dosing by dissolving propylene
thiourea in deionized water. Following preparation, the concentration of the test compounc at
each dose level was determined and the stock solutions refrigerated. On the days of dosing, an
aliquot of each stack solution was taken, from which the appropriate animais were dosed. Any
unused portion of the daily aliquot was discarded. Homoneneity and stability of the test substance
in the water vehicle, at the storage conditions indicated, have been previously verified for the 1.2
mg/kg dose level [1], using liquid chromatography [3]. However, the homageneity and stability of
a concentration that brackets the lower dose of 0.3 mg/kg was verified as a part of the current
study.

Experimental Design = o ; _—
Route/Dose/Number of Animals

Ninety female rats were assigned to one of three treatment groups {30 animals/group): 0 {vehicle
control), 0.3, and 1.2 mg PTU/kg. Doses were administered by oral gavage, the suggested route
of administration for studies of this type, in deionized water at a dosage volume of 10 mikg, on
days 6 through 19 of gestation. Dosing volume was adjusted daily, based on dam body weight
during the dosing period. A deviation from this dosing regimen occurred on one occasion, when

dam 718 was administered less than the prescribed volume (see protocoi Jdeviation 1).

Animal Co-Housing

Rats were co-housed with a maximum of two females per male at one time. Following
cohabitation, moming vaginal smears were taken and examined for the presence of sperm.
Females found to be spemm-positive were randomized into groups as described below. The day
on which spemm was observed in the vaginal smear was designated day 0 of gestation for that
female.

Randomizatian Procedure o ) ‘ T

Females were randomized into dose groups based on body weight [2]. Once found to be sperm
positive, the dams were then assigned a random number generated by SAS [4].
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Observations/Body Weight/Food Consumpticn , o

Inseminated females underwent 2 detailed examination for cfinical signs once daily (AM when
possible) on gestation days 0-20. Mortality checis were performed twice daily (AM and PM),
during the workweek and once daily on weekends and holidays. Mortality checks consisted of a
cage-side observation that characterized mortality, moribundity, and overt toxicity by viewing the
animal in the cage. The detailed evaluation of clinical signs included bath observing the animal
in the cage and removing the animai to perform a physical examination. in the event a possibie
clinical sign was observed during the cage-side evaiuation, the animal may have been removed
from the cage and a detailed assessment conducted. Dam body weights were taken on azys 0,
2,4, 6 through 19, and 20 of gestation. Focd consumption was recorded on gestation days 2, 4,
6 through 19, and 20.

Day 20 Terminatbanréss Patholcgy

On day 20 of gestation, the dams were terminated by carbon dioxide asphyxation and a gross
external examination performed. The abdomen and thoracic cavities were opened and a gross
intemal necropsy performed. The liver, thyroids, kidneys, and spleen were excised and weighed.
The ovaries were excised, corpora lutea counted, and pregnancy determined. The intact uterus
was removed and weighed. The uterus was opened and resorptions, if any, were characterized.
Fetuses were removed from the uterine wall and each implant noted. The placentas were trimmed
of extraneous tissue, blotted, and weighed. Fetuses were sacrificed by intraperitoneal injection
of 0.01-0.05cc Fatai Plus {Vortech Phammaceuticals, Dearbom, Mi). All fetuses were individually
identified, sexed, weighed, and extemally examined. Approximately half of all fetuses from each
litter were fixed in tolo in 70% alcohol, eviscerated, procassed, and evaluated for general sikeletal
development (including cartilage) [S,6]. The remaining fetuses were subjected to a gross visceral
examination [7] and placed in Bouin’s solution. Prior to fetal cranial examination, the fetuses were
transferred to 70% alcohol. Sectioning of the head was performad according to the method of
Wiison [8].

Necropsy of Non-Gravid Dams

Dams sacrificed on gestation day 20 and suspected to be not pregnant underwent & gross
examination. The abdomen was opened and the uterus was flushed with saline or waterto e rity
the patency of the cervical/uterine os. If the openings were patent the uterus was excisec and
examired for implantation sites to confirm pregnancy. If the dam was not pregnant no further
examinations were performed.

Evaluated Parameters

Reproductive and Dam Assessment included:

- Fertility Index: # pregnant (with implants) / sperm-positive x 100

- (zestation Index: # with viable fetuses / # pregnant {with implants) x 100
- Mating Index: # sperm-positive / # co-housed x 100

- Body weigint gain (corrected for gravid uterine weight)

- Food consumpticn

- Clinical signs

- Necropsy findings

- Organ weights: gravid uterus, liver, spleen, kidneys, and thyroids
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- Total number of implantations
Litter Assessment included:
- Total number of fetuses
- Number of viable fetuses

- Number of non-viable fetuses
- Fetal sex distribution
- Numberitype of resorptions
- Number of affected (i.e., nonviable and malformed) implants
- Number of maiformed males or females

- Pre-implantation loss: # corpora lutea - # implants / # corpora lutea x 100
- Number of affected fitters

| 3

Fetal Assessment included:

- Placental weight

- Post-impiantation loss: # implantations - # viable progeny / # implantations x 100
- Fetal weight

- Type and incidence of:

- extemal malformations and variations

- visceral malformations and variations
- skeletal malformations and variations

External, visceral, and skeletal findings were considered either malformations or variations.
Malformations include defective or abnormal development that may be life-threatening or life-
Fmiting. Malionmations ooour at low frequendies in every poputaiion. However, they do not
typically occur in several litters within one group (treatment or controf), unless induced.
Malformations, particulady those of genetic origin, may be spontaneous in origin, and can occur
in one to several individuais within a given litter. In contrast to malformations, variations are
alterations in development that are commonly observed in a given strain of animal. These
changes are not considered meaningful unless they occur in a treatment group, in a dose-
dependent fashion, and at significantly higher rates than observed in the controt [9].
Statistical Analysis
The

tawas analyzed with the litter as the primary experimental unit, using applications provided
by TASC[10). Parametric data (including dam bocy weinhts and food consumption) was analyzed
using an Analysis of Variance (ANOVA), and if significant differences were observed, a Dunnett's
Test was performed. Fetal and placental weights were specifically analvzed via the Healy’s Test
if significance was observed in the ANOVA. Nonparametric data (e.g. litter size and number of
corpora lutea) was first analyzed by the Kruskal-Wallis test and then subjected to Dunn’s Test if
significant differences were identified.

Nonparametric dichotomous data (e.g. number
19

normal/abnonmnal) was inilially analyzed by the Chi-Square Test and i significance was observed
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when p < 0.05.

Archival Procedures

Agriculture Division
Report Number
Stilwell, Kansas 66085-9104.

108018-1
between groups then by the Fisher's Exact Test with the Bonferroni adjustment. Differences

between the control and test compound-treated groups were considered statistically significant

The final report, protocol, raw data, tissues, and a sample of the test substance will be archived
atlocations specified by Bayer Corporation, Agriculture Division, Toxicology, 17745 South Metcalf,
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RESULTS AND DISCUSSION
Animal Car Enviran | Conditions . . e —

There were no deviations from the environmental conditions 2zszribed in the methods section of
this report, the study protocol (Appendix 1, page 79), or the aniral care report (Appendix I, page
92).

Dase Analysis

A summary of the results from the analysis of the dosing soluticrs are shown in Appendix lll (page
95).

Homogeneity and stabifity of the test compound at concentraticrs that bracketed the dose levels
used fn the present study were either previously verified [1] ¢r conducted with this study. The
wnalytic. -y confirmed concentrations of propylene thiourea (PTU) in the nominal 0, 0.03, and 0.12

“mg/ml dose solutions were 0, 0.032, and 0.122 mg/ml, respactively. These concentrations

correspond to doses of 0, 0.32, and 1.22mg/kg based on a dosage volume of 10 mifkg. However,
in the interest of clarity and consistency between the text, tables. and appendices, the dose levels
will be presented throughout the report as the nominai 0, 0.3, and 1.2 mg/kg doses.

linical Signs
A summary ot (- clinical signs observed during gestation are gresented in Table 1 (page 27).
Thers were i oSt compound-ralated clinical signs obseived duning the study. On day 6 of
gestation, dam #108 was sacrificed forhumane reasons followirg severe dehydration aftergetting
caught in the feeder.
3

The NCEL (no observed effect level) for matemal clinical signs was 1.2 mg/kg.

Gestational Body Weight and Food Consumption

Body weight is summarized in Table 2 (page 31) and illustrz:ad in Figure 1 (page 75). The
individual body weight data is shown in Appendix IV (page 97). The summary of food
consumption during gestation is given in Table 3 (page 33) wic: the individual food consumption
data in Appendix V {page 104).

There were no statistically significant effects on body weight n either test compound-treated
group. A statistically significant decrease in food consumptic was observed in the 1.2 mg/kg
dose group on one occasion during gestation, days 14-15. Tris finding is considered incidental
to treatment and within the normal range of variability expectes with this endpoint in this strain of
rat.
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The NOEL for effects on matemal body weight and food consumption was 1.2 mg/kg.

Matemal Necropsy

Matemal necropsy findings are summarized in Table 4 {page 35), with the individual findings
shown in Appendix VI {page 111). Tabie 5 {page 37) summarizes the gravid uterus weights, the
net body weight {day 20 body weight - gravid uterine weignt). and the net body weight change
from day O ({day 20 body weight - weight of gravid uterus] - cay 0 body weight) at each level.
individual uterine and net body weight data may be found in Agcendix Vil (page 118). Asummary
of the mean final body weights, liver, kidney, spleen, and thymid weights for those dams
sacrificed on gestation day 20 are given in Table € (page 39}. Matemal crgan weights expressed
as a percent of the final body weight are summarized in Tatle 7 {page 41). individu.l organ
weight data is shown in Appendix Vil {page 122).

There were o statistically significant findings noted at necropsy. There were no statistically
significant effects on uterine weight, net weight, or net weignt change. No effects on organ
weights, absolute or relative to body weight, were noted in either dose group.

The NOEL for findings observed at matemal necropsy, net bedy weight, or organ weights, was
1.2 mg/kg.

Reproductive Parametess , -

A summary of the repraduction data is given in Table 8 (page 43) with individual data shown in
Appendix IX {page 126). Individual breeding records may be found in Appendix X {page 130).

The fertility index was 63.3 for the control and 0.3 mg/kg dose group and 70.0 for the 1.2 mg/kg
dose group, and indicates that there were a sufficient number of gravid dams to evaluate. The
mating and gestation indices were 100% for all groups.

The NOEL for reproductive parameters was 1.2 mg/kg. :

Embryo implantation/Resomption o . .

Table 8 {page 43) summarizes the implantation results for each cose grout.. The historical control
data for matemal and feta! data at cesarean section is presented in Appendix Xi {page 134).

All gravid dams terminated on gestation day 20 from alt groups had viable fetuses. No statisti~nlly
significant differences were seen in the number of corpora lutsa or the number of implantation
sites. There were no slatistically significant effects on resorptions, early or late; or pre or post-
implantation l0ss.

The NCEL for embryotoxicity was 1.2 mg/kg.
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Litter Effects

The litter data at each dose level are summarized in Table 9 (page 46). Mean fetal body weights
are depicted graphically in Figure 2 (page 77). Individual fetal and placental weights are
presented in Appendix X!l (page 136).

No statistically significant differences in the litter size, the number and proportion of five
tetusesilitter, or the median percent of male fetuses were cbserved between the control and the
test substance-tre-ited groups. No staiistically significant etfects were observed on fetal or
placental weights.

The NOEL for litter effects was 1.2 mg/kg.

Fetal Extemal Malformations/Variations , . -
A summary of fetal extemal maltormations and variations are given in Table 10 (pagc 48), with
the fetal extemal findings summarized in Tab:e 11 (page 50). individual external observations per
fetus are shown in Appendix X!l (page 157). The historical control data for fetal extemal findings
may be found in Appendix XIV (page 180).

No statistically significant effects on the fetal or litter incidences of extemal malformations or
variations were abserved in either dose group.

The NOEL lor fetal extemnal malformations and variations was 1.2 mg/kg.

Fetat Visceral Malformations/Vardations
A summary of fetal visceral malformations and variations are given in Table 12 (page 52), with the

‘6'2' uicmml ﬁndinm mmmariwad in TQ"\'A 1 Q lmnn qA\ lnrlnnd: nal ummm' nhcArnﬁhnnc %r fnh s

are shown in Appendux XV (page 182). The hustoncal control data for fetal visceral fmdsngs may
be found in Appendix XVI (page 195).

No statistically significant effects on either the fetal or litter incidences of visceral maiformations
were observed in either dose group.

The NOEL for fetal visceral malformations and variations was 1.2 mg/kg.

Fetal Skeletal Malformations/Variations

Table 14 (page 57) summarizes the fetai skeletal malformations and variations for each dose
level, with the fetal skeletal fir.dings summarizedin Table 15 (page 59). Individual skeletal findings
per fetus are shown in Appendix XVIl {page 197). The historical control data for fetal skeletal
findings may be found in Appendix XVIil (page 262).

There were no fetal skeletal malformations cbserved in any group.

Skeletal variations, of one form or another, were observed in virtually all fetuses examined.
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Several findings were statistically significantly increased in level if, namely, incompletely ossitied -
irontal and interparietal benes, and the related enlargement of the anterior fontanel. These
findings are considered within the nommal variation for these encpoints in this rodent strain based
on the following discussion. These skeletal variations have been described !0 ccour
spontanecusly, with reiatively high frequency, in this strain of rat {11, 12]. The inciderice rates in
the present study, both fetal and litter, were well within the historical control ranges for these
observations. Moreover, the mean fetal incidences of these findings: 6.7% for incompletely
ossified frontal bones, 42.2% for incompletely ossified interparietal bones, and 6.7% for enlarged
anterior f2ntene!, were not only within the historical contrel ranges but were aiso at or below the
mean historicar control incidences: 15.0% for incompietely ossified frontal bones, 41.5% for
incompletely ossified interparietal bones, and 16.6% for enlarged anterior fontanel. Furthemmore,
the statistical significance of these observations may have also been exacerbated by the
extremely low incidence rates for these findings in the control group. If ene compares either the
fetat or litter incidences of ihe aforementionzd findings in: the current control with the incidences
in the historical control, tor all three observations the incidence in the current control was less than
the lowest incidence in the historical control range. imespective of the prec:ding informaticn, a
canservative interpretation ¢f these results indicate that the sieletal variations observed in the 1.2
mg/kd dose group may have been test compound-reiated. In contrast, the incidence of these
findings in the 0.3 mg/kg dose group was assentialfy that observed in the control group  The only
other statistically significant fetal skeletai finding was enlargemenit of the posterior fantanel, noted
in level §, which, based on the absence of a dose-response relaiionship, and the relatively high
spontaneous cccurrence of this finding {11, 12], is not considered treatment related.

The NOEL for fetal skeletal malformations and variations was 0.3 mg/kg.

Total Fetal Malformations/Variations o

An overail summary of fetal external, visceral, and skeletal malformations and variations is given
in Table 16 (page 70).

The summary includes the results from the extemal examination of all fetuses, the visceral
(necropsy) examination of approximately haif of each litter (all dose levels), the visceral (Wilson's
technique) examination of approximately half of the fetuses from the control and dosed groups,
and the skeletal examination of approximately half of the fetuses from each litter of the control and
dosed groups. No statistically significant increases were observed in either dose level.

The NOEL for total fetal malformations, variations, and total affected fetuses was 1.2 mg/kg.

Relationship Between Gender and Malformations

A comparison of the incicences of malformations between male and femaie fetuses is presentad
in Table 17 {page 72).

The comparison censidered total maiformations and individual malformation categories: extemal,
visceral, and skeletal. No gender-related differences in the incidence of total malformations or the
incidence of inGividual malformation categories: external, visceral, or skeletal, were observad.

The NOEL for gender-related effects on maiformations was 1.2 mgfkg.
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SUMMARY AND CONCLUSIONS

This study assessed the potential for propylene thiourea (PTU) to promote gestational effects
and/or alter the growth and development of the concepius. Of particularinterest was the potentiai
relationship between the test compound and fetal skeletal development. In a previous
developmental toxicity study with PTU in the Sprague-Dawley rat [1], fetal skeletal variations were
observed at all dose levels, including 1.0 mg/kg. Based on the relatively low incidence of these
findings and that the incidence of all variations at this dose level were within the historical control
ranges for these anomalies, the author conciuded that they were incidental to treatment.
However, as previously discussed, this interpretation of the results was not unequivocally
accepted. In order to evaluate the potential relationship between PTU and fetal sv~' ‘al
development the preseni study was conducted. Nominal dose levels included 0.3 mg/kg and 1.2
mg/kg (0.32 and 1.22 mg/kg, analytically confirmed). These dose levels were selected to bracket
the 1.0 mg/kg dose level in the previous study. Specifically, gravid Sprague-Dawley rats were
administered 0, 0.3, or 1.2 mg PTU/kg body weight via cral gavage on gestation days 6 through
19. Matemal evaluations during gestation included clinical observations and changes to body
weight gain and food consumption. All dams were sacrificed on gestation day 20, at which time
gross external and intemal necropsies were performed. Matemai organ weights included the iver,
kidney, spleen, and thyroids. The gravid uterus was weighed and examined, and the fetuses were
remaved by cesarean section. All fetuses were evaluated for extemnal anomalies. Approximately
halt of all fetuses from each litter were examined for visceral effects at necropsy, and also
evaluated for cranial effects using the Wilson's technique. The remaining fetuses underwent an
evaluation for general skeletal (including cartilage) development.

There were no test-compound related matemal effects observed during gestation. No effects
were noted on the gestation index, or any embryonic endpaoints, including pre/post-implantation
loss and early/late resomptions, in either dose group. There were no statistically significant effects
on litter size or the number of fetuses per implantation site. No test compound-reiated effects
were abserved on fetal extemnal, visceral, or skeletal matformations or on fetal extemal or visceral
varations. Several fetal skeletal variations, incompletely ossitied frantal and interparietal bones
and the related entargement of the anterior fontanel, were statistically significantly increased in
the 1.2 mg/kg dose group. Although the incidence of these variations were well withir the
historical contrel ranges for these findings, their relationship to the test compound cannot be
dismissed. In contrast, the incidence of these variations was not statistically significantly
increased in the 0.3 mg/kg dose group. No effects an the incidence of total malformations or
variations, or any gender-related differences in fetal effects were observed.

Propylene thiourea, administered as described in this study, demonstrated equivocal fetal effects
{twa fetai skeletal variations) at the 1.2 mg/kg dose level. The 0.3 mg/kg dose level was {ree from
potentially test compound-relaad effects. Therefore, the no-observed-etfect-level (NOEL) for
developmental effects was 0.3 mg PTU/kg (0.32 mg/kg, analytically confirmed).
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