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9th Collective

Nomenclature:

Synonvms/Codes:

Structure:

CAS Registry Number:

Composition:

GENERAL INFORMATION

1H-1,2,4-triazole, 1-[[bis(4-fluorophenyl)-methylsilyl]methyl]-
for active ingredient

Flusilazole
Flusilazole

*  Flusilazole-

*  1-[ibis(4-fluorophenyl)methylsilylimethyl]-1H-1,2 4-
triazole

*  bis(4-fluorophenyl) (methyl)1H-1,2,4-triazol-i-
vimethyl)silane

None for formulation
85509-19-9 for flusilazole active ingredient
Formulations:

Flusilazole is an emulsifiable concentrate formulation
containing (nominal concentrations):

(Flusilazole), active ingredient
inert ingredients
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GENERAL INFORMATION

Analysis to Confirm
Composition:

Known Impurities: None considered to be of toxicological significance at this time.

Physical
Characteristics: Amber-brown liquid

Stability: The test substance appeared to be stable under the conditions of the
study: no evidence of instability was observed.

Sponsor:

Study Initiated/
Completed: March 31, 1997/January 13, 1998

In-Life Initiated/
Completed: April 4, 1997/April 24, 1997

All raw data and the final report will be stored in the archives of WIL Research Laboratories,
Inc., Ashland, Ohio, =~ - o i
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A Dermal Dose Range-Finding Prenatal
Developmental Toxicity Study of Flusilazole in_Rats

SUMMARY

The objective of the study was to investigate the potential maternal toxicity and
developmental toxicity of flusilazole in the Crl:CD®(SD)BR rat and to determine
dose levels for evaluation in a definitive developmental toxicity study in rats. The test
substance, flusilazole ", in the vehicle, optima, was administered to three groups of
eight bred Crl:CD®(SD)BR rats once daily from gestation days 6 through 19. The test
substance was applied to the clipped intact dorsal skin (10% area) of each rat. The
application sites were not abraded or occluded. Dosage concentrations were 5, 50 and
400 mg/ml administered at a dose volume of 0.5 ml/rat. Due to the excessive maternal
toxicity noted in the 400 mg/ml group (Group 4), dosing was discontinued and the
remaining animals were euthanized on gestation day 13 or 14. A concurrent control
group composed of eight bred females received the vehicle, optima, on a comparable
regimen at 0.5 ml/rat. All animals were fitted with Elizabethan collars six hours each
day (during the exposure periods) to minimize oral ingestion of the control or test
substance. Clinical observations, body weights and food consumption were recorded.
Dermal observations were recorded daily prior to dose administration. On gestation day
20, a laparohysterectomy was performed on all surviving animals. The uteri and ovaries
were examined and the numbers of fetuses, early and late resorptions, total implantations
and corpora lutea were recorded. Mean gravid uterine weights and net body weight
changes were calculated for each group. The fetuses were weighed, sexed and examined
for external malformations and variations. In addition, two additional dose groups
(Groups 5 and 6) each dosed at 400 mg/ml and containing eight bred female rats were
selected for the satellite pharmacokinetic phase. Blood samples were drawn from these
animals at selected intervals on gestation day 6 (Group 5) or on gestation days 7, 11, 15
and 19 (Group 6) for a measurement of flusilazole levels in the maternal plasma.

In the 400 mg/ml group, three females died between gestation days 11 and 14 and the
remaining five females in this group were euthanized in extremis on gestation days 13 or

14. Six females in the 400 mg/ml group had thickened skin or scabbing at the application
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site at necropsy. All other maternal animals survived to the scheduled necropsy on
gestation day 20. At necropsy, 3 and 4 females in the 5 and 50 mg/ml groups,
respectively, had enlarged placentae. Clinical observations related to treatment with the
test substance included brown staining or matting around the mouth, urogenital or ventral
abdominal areas, yellow staining around the urogenital and ventral abdominal areas and
red material around the eyes and nose at concentrations of 50 and/or 400 mg/ml. Dermal
irritation, characterized by very slight to severe erythema, was noted in all treated groups
in a dose-related manner. Desquamation and fissuring were noted in a dose-related
manner in the 50 and 400 mg/ml groups. In addition, atonia was observed in the 400
mg/ml group. Mean body weight losses and reductions in food consumption were noted
in the 400 mg/ml group during gestation days 6-9 and 9-12. Mean body weight gain and
food consumption in the 50 mg/ml group were reduced during gestation days 12-20.

Increased postimplantation losses in the 5 and 50 mg/ml groups were due to an
increase in early and late resorptions and were attributed to the test substance. A
corresponding decrease in the percentages of viable fetuses in the 5 and 50 mg/m] groups
was noted. The only external malformation observed was localized fetal edema in one
50 mg/ml group fetus. No external fetal developmental variations were noted in this
study. |

Steady-state plasma levels of flusilazole (2-3 ppm) were achieved by 2 hr following
a single dermal application of undiluted (400 mg flusilazole per mL of formulation)
and were sustained throughout the 6 hr exposure period. The plasma concentration-time
data suggest that flusilazole does not bioaccumulate since thé maximum plasma
concentration range (2-3 ppm) was observed in both the single (Group 5) and repeated
dose experiments (Group 6). Within the confines of the study design, the plasma data
also suggest that the dermal dose which is absorbed over the 6 hr exposure period is
rapidly cleared from the systemic circulation prior to the next 6 hr exposure interval.
Based on this observation, the terminal elimination half-life (t,;) for flusilazole was
estimated to be equal to or less than 6 hr.

In conclusion, dermal irritation (characterized by very slight to severe erythema,

desquamation, fissuring and/or atonia) was noted in a dose-related manner in all of the
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treated groups. Maternal toxicity was expressed by mortalities at a concentration of 400
mg/ml and by inhibition of body weight gain and food consumption at dose levels of 50
and 400 mg/ml. No maternal toxicity was observed at a concentration of 5 mg/ml.
Developmental toxicity was exhibited by increased postimplantation losses (early and late

resorptions) in the S and 50 mg/ml groups.
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OBJECTIVE

The objective of the study was to investigat_e the potential maternal toxicity and

developmental toxicity of flusilazole in the Crl:CD®(SD)BR rat and to determine
dose levels for evaluation in a definitive developmental toxicity study in rats. The
selected route of administration was dermal (topical application) since this is a possible
route of clinical administratibn for the human. The animal model was selected on the
basis of availability of historical control data and susceptibility of the species to known

developmental toxicants.
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VI. STUDY DESIGN

Acclimation Period
with Collar-Training

) Untreated Females Paired
with Untreated Resident Males

Animals Observed Daily

Body Weights and Food
Consumption Recorded at
Appropriate Intervals

|

8 Mated Females/Group (1-4)
Treated Once Daily (6 Hours/Day) from
Gestation Days 6-19

Necropsies Performed on
Animals That Died or Were
Euthanized in Extremis

Laparohysterectomies Performed
on Gestation Day 20;
Gravid Uterine Weights Recorded

External Fetal Morphological Examination
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VI. EXPERIMENTAL DESIGN - MATERIALS AND METHODS

A. INTRODUCTION
The experimental phase of the study was initiated with the assignment of mated

rats to treatment groups on April 4, 1997, and concluded with the last
laparohysterectomy on April 24, 1997. The dosing period was from April 7 to April
23, 1997. Due to spacing constraints, the study title is presented on the report tables
as "Dermal R-F Dev. Tox. Study of = . in Rats."

B. TEST AND CONTROL SUBSTANCES
1. TEST SUBSTANCE IDENTIFICATION

The test substance, flusilazole was received from
on April 4,
1997, as follows:
No. of
Containers
Identification Received Description

Flusilazole 1 Jar Brown

Gross Weight: viscous

1063.3 g liquid

Purity and stability data were the responsibility of the sponsor. A Certificate
of Analysis was provided by the sponsor and is presented in Appendix A. The
test substance was stored at room temperature. An approximate one-gram reserve
sample of the test substance was taken on April 7, 1997, and stored in the
Archives at WIL Research Laboratories, Inc.

2. CONTROL SUBSTANCE IDENTIFICATION

The vehicle control substance utilized in preparation of the test mixtures and

for administration to the control group was Optima, an HPLC grade water,
received from Fisher Scientific Company, Pittsburgh, Pennsylvania, on March

14, 1997.
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3. PREPARATION
An appropriate amount of the vehicle control substance, Optima (HPLC grade
water), was dispensed into a properly labeled storage container for administration
to the control group. A stir bar was added and the vehicle was stirred
continuously throughout the sampling and dosing procedures.
The test substance formulations were prepared as follows. An appropriate
amount of the test substance, flusilazole - . was dispensed for each group into
a properly-labeled storage container containing a stir bar. The dosing
preparations for the 400 mg/ml group were used undiluted as supplied by the
sponsor. A sufficient volume of the vehicle control substance, Optima (HPLC
grade water), was added to the 5 and 50 mg/ml preparations to bring the volume
in the container to 100 ml. The preparations were stirred on a magnetic stir plate
throughout the sampling and dosing procedures.
The preparations for all dose groups were made as needed (April 7, 14 and/or
21, 1997) and were stored at room temperature. The test substance formulations
were visually inspected for homogeneity by the deputy director on April 7, 1997,
and were found to be acceptable for use.
4. ADMINISTRATION

Approximately 24 hours before the initial application of the test substance,

the back (approximately 10% of the body surface) of each rat was clipped with
Oster® small animal clippers. Clipping was repeated, if necessary, during the
treatment period.

The test substance, flusilazole . was applied to the intact dorsal skin of
each test animal for six hours per day from gestation days 6 through 19. The
concurrent control group was dosed with the vehicle control substance, Optima
(HPLC grade water), following procedures identical to those described for the
treated groups. The application sites were not abraded or occluded. All animals
were dosed at approximately the same time each day. The following diagram

represents study group assignment:
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Dosage - Dosage Number

Group Test Concentration Volume of
Number Substance (mg/ml) (ml/rat) Females
1 Vehicle Control 0 0.5 8
2 Flusilazole . 5 0.5 8
3 Flusilazole 50 0.5 8
4 8

Flusilazole ° 400* 0.5
* = Undiluted test article

During the exposure period, oral ingestion of the control and test substances
was prevented by placing an Elizabethan collar on each animal. The animals
were acclimated to the collars prior to breeding according to the protocol.
Following the 6-hour exposure period, the collars were removed and the
application sites were wiped off using diluted detergent (1% Ivory hand soap) in
optima and a wet towel, then towel-dried. The interior surfaces of the cages
were wiped with moistened towels to remove any residual test substance.
SAMPLING AND ANALYSES

At the request of the sponsor, homogeneity and stability of the dosing

formulations were not determined prior to the initiation of dosing. Two aliquots
(10 ml) from the control group formulation, two aliquots each from the top,
middle and bottom strata of the treated group formulations (Groups 2-3), and 1
ml each from the top, middle and bottom strata of the Group 4 formulation (as
supplied by the sponsor) prepared for the initial week of administration were
withdrawn on April 7, 1997 and frozen for possible future analysis. In addition,
one 10 ml aliquot for the control group and each remaining treated group
formulation (middle stratum) was taken during each subsequent weekly
preparation (April 14 and 21, 1997) from the storage éontainers and stored frozen

for possible future analysis of concentration.
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C. ANIMAL RECEIPT AND ACCLIMATION

Sixty sexually mature, virgin female rats, Crl:CD®(SD)BR, were received in

good health from Charles River Laboratories, Inc., Portage, Michigan, on March 20,
1997. The animals were approximately 70 days old. Upon receipt, each animal was
observed by a qualified technician. The animals were initially weighed on March 21,
1997. All animals were uniquely identified by a Monel metal eartag displaying the
animal number and housed for 12 days for acclimation purposes. During the
acclimation period, the animals were observed twice daily for mortality and
moribundity.
D. ANIMAL HOUSING

Upon arrival and until pairing, all animals were individually housed in clean,

wire-mesh cages suspended above cage-board. The animals were paired for mating
in the home cage of the male. Following positive identification of mating, the
females were returned to an individual suspended wire mesh cage; nesting material
was not required as the females were euthanized prior to the date of expected
parturition. Animals were maintained in accordance with the "Guide for the Care and
Use of Laboratory Animals'." The animal facilities at WIL Research Laboratories,
Inc., are accredited by the Association for Assessment and Accreditation of
Laboratory Animal Care International (AAALAC International).
E. DIET. DRINKING WATER AND MAINTENANCE

The basal diet used in this study was PMI Feeds, Inc.® Certified Rodent LabDiet®

5002. This diet is a certified feed with appropriate analyses performed by the

manufacturer and provided to WIL Research Laboratories, Inc. Municipal water
supplying the facility is sampled for contaminants according to Standard Operating
Procedures. The results of these analyses are maintained at WIL Research
Laboratories, Inc. Contaminants present in animal feed or water were not expected
to interfere with the objectives of this study. Drinking water delivered by an
automatic watering system and the feed were provided ad libitum throughout the

acclimation period and during the study.
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F. ENVIRONMENTAL CONDITIONS
All animals were housed throughout the acclimation period and during the study

in an environmentally-controlled room. Controls were set to maintain a temperature
of 72° + 4°F and a relative humidity between 30%-70%. Room témperature and
relative humidity were recorded daily, with the following exception. Temperature
and relative humidity weré inadvertently not recorded on April 8, 1997. However,
on April 9, 1997 the temperature and relative humidity were within the specified
range; therefore, the deviation was not expected to affect the outcome of the study.
Temperatures ranged from 70.1°F to 73.6°F and relative humidity ranged from
25.4% to 41.7% during the study period. The occasional deviations from the set
temperature and relative humidity levels were expected to have no impact on the
outcome of the study. Light timers were calibrated to provide a 12-hour
light/12-hour dark photoperiod. Air handling units were set to provide approximately
10 fresh air changes per hour.

G. ASSIGNMENT OF ANIMALS TO TREATMENT GROUPS AND BREEDING
PROCEDURES

At the conclusion of the acclimation period, all available females were weighed

and examined in detail for physical abnormalities. At the discretion of the study
director, animals judged to be in good health and meeting acceptable body weight
requirements (a minimum of 220 g at the initiation of breeding) were placed in a
suspended wire-mesh cage with a resident male from the same strain and source for
breeding. Resident males were untreated, sexually mature rats utilized exclusively
for breeding. These rats were maintained under similar laboratory conditions as the
females. A breeding record containing the male and female identification numbers
and the dates of cohabitation was prepared. The selected females were approximately
12 weeks old when paired for breeding.

Positive evidence of mating was confirmed by the presence of a copulatory plug
in the vagina or the presence of sperm in a vaginal smear. Each mating pair was
examined daily. The day on which evidence of mating was identified was termed day

0 of gestation, and the animals were separated.
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The experimental design for consisted of three treated groups and
one control group. The individual body weights were entered into the WIL
Toxicology Data Management System (WTDMS™). A printout containing the animal
numbers, corresponding body weights and individual group assignments was
generated based on body weight stratification in a block design. The animals then
were arranged according to the printout. Body weight values ranged from 220 g to
260 g on day O of gestation.

H. MATERNAL OBSERVATIONS DURING GESTATION
1. CLINICAL OBSERVATIONS AND SURVIVAL
All rats were observed twice daily for moribundity and mortality. Individual

detailed clinical observations were recorded from day O through 20 of gestation
(prior to test substance administration during the dosing period).

The females that died or were euthanized in extremis during the study were
necropsied that day. The number and location of implantation sites and corpora
lutea and the number of viable fetuses were recorded. Maternal tissues were
retained in 10% neutral buffered formalin for possible future histopathological
examination only as deemed necessary by the gross findings.

2. DERMAL IRRITATION

Application sites were examined-for erythema, edema and other dermal
findings once daily, prior to treatment when applicable, from gestation days 6
through 20. Erythema and edema were evaluated on a four step grading system
of very slight, slight, moderate and severe (Appendix B). Other dermal findings,
if present, were noted.

3. BODY WEIGHTS AND GRAVID UTERINE WEIGHTS

Individual maternal body weights were recorded on gestation days 0 and 6-20
(daily). A group mean body weight was calculated for each of these days. Mean
body weight changes were calculated for each corresponding interval and also for
intervals 6-9, 9-12, 12-20, 6-20 and 0-20.

Gravid uterine weight was collected and net body weight (the day 20 body

weight exclusive of the weight of the uterus and contents) and net body weight
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change (the day 0-20 body weight change exclusive of the weight of the uterus
and contents) were calculated and presented for each gravid female at the
scheduled laparohysterectomy.

4. FOOD CONSUMPTION

Individual food consumption was recorded on gestation days 0 and 6-20

(daily). Food intake was reported as g/animal/day and g/kg/day for the
corresponding body weight change intervals. A

GESTATION DAY 20 LAPAROHYSTERECTOMY

All surviving maternal animals were euthanized by carbon dioxide inhalation on

gestation day 20. The thoracic, abdominal and pelvic cavities were opened by a
ventral midline incision and the contents examined. In all instances, the post mortem
findings were correlated with the ante mortem comments, and any abnormalities were
recorded. The uterus and ovaries were excised. The number of corpora lutea on
each ovary was recorded. The trimmed uterus was weighed and opened, and the
number and location of all fetuses, early and late resorptions and the total number of
implantation sites were recorded. The individual uterine distribution of implantation
sites was documented using the following procedure. All implantation sites, including
resorptions, were numbered in consecutive order beginning with the left distal to the
left proximal uterine horn, noting the position of the cervix, and continuing from the
right proximal to the right distal uterine horn.

Uteri with no macroscopic evidence of nidation were excised, opened and
subsequently placed in 10% ammonium sulfide solution for detection of early
implantation loss as described by Salewski’. Maternal tissues were retained only as
deemed necessary by the gross findings.

Intrauterine data were summarized using two methods of calculation. An example
of each method of calculation follows:

1. Group Mean Litter Basis:

Postimplantation Loss/Litter = No. Dead Fetuses,
Resorptions (Early/Late)/Group
No. Gravid Females/Group

-26-



2. Proportional Litter Basis:

Summation per Group (%) = Postimplantation Loss/Litter (%)*
No. of Litters/Group

No. Dead Fetuses,

a= Resorptions (Early/Late)/Litter x 100

No. Implantation Sites/Litter

FETAL MORPHOLOGICAL EXAMINATION

A detailed external examination of each fetus was conducted to include, but was

not limited to, the eyes, palate and external orifices. Findings were recorded as
either developmental variations (alterations in anatomic structure that are considered
to have no significant biological effect on animal health or body conformity,
representing slight deviations from normal) or malformations (those structural
anomalies that alter general body conformity, disrupt or interfere with body function
or may be incompatible with life). The weight and sex were recorded for each fetus
and the fetuses were euthanized and discarded. Crown-rump measurements were

recorded for late resorptions, if present, and the tissues were discarded.

. STATISTICAL ANALYSES

All analyses were conducted using two-tailed tests for a minimum significance
level of 5%, comparing each treated group to the vehicle control group. Means were
presented with the standard deviation (S.D.) and the number of animals (N) used to
calculate the mean. The following statistical tests were performed by a Digital®
MicroVAX® 3400 computer (with appropriate programming) in this laboratory and

are referenced in the report tables:

-27-



STATISTICAL TEST PARAMETER

- One-way ANOVA with ' Corpora Lutea, Total
Dunnett’s test’ Implantations, Fetal
' Body Weights, Maternal
Body Weights and Weight
Changes, Maternal Net
Body Weight Changes and Gravid
Uterine Weights, Food

Consumption
- Kruskal-Wallis test with Litter Proportions of
Mann-Whitney U test® Intrauterine Data (Considering

the Litter, Rather than the
Fetus, as the Experimental Unit)

L. PHARMACOKINETIC PHASE
A pharmacokinetic phase was conducted in conjunction with the range-finding
phase of the study. In the pharrnacokinéﬁc phase, eight rats per group (Groups 5 and
6) were administered 400 mg/ml of flusilazole on gestation day 6 (Group 5)
or on gestation days 6-19 (Group 6). Blood samples were collected from two animals
each at 1, 2, 4 and 6 hours following dosing on gestation day 6 (Group 5) and two
animals each after the daily exposure on gestation days 7, 11, 15 and 19 (Group 6),
with the following exception. At the request of the sponsor, all of the remaining
animals in Group 6 were euthanized in extremis on April 16, 1997 (gestation days 12
or 14) precluding blood collection and plasma analysis on gestation day 19. Plasma
was separated and submitted to the sponsor for analysis of the levels of flusilazole
The raw data and methodology of the biological (in-life) component of the
pharmacokinetic phase are presented in Appendix C.
M. DATA RETENTION
The sponsor will have title to all documentation records, raw data, specimens or
other work product generated during the performance of the study. All work product
including raw paper data and specimens will be retained in the Archives at WIL

Research Laboratories, Inc., as specified in the protocol.

28-



Raw data in magnetic form, a retention sample of the test substance and the
original final report will be retained at WIL Research Laboratories, Inc., in

compliance with regulatory requirements.
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VII. RESULTS
A. CLINICAL OBSERVATIONS AND SURVIVAL -
Summary Data: Tables 1, 2
Individual Data: Table 14
In the 400 mg/ml group, three females (nos. 65253, 65274 and 65303) died on
gestation days 13, 14 andv 11, respectively. Due to the excessive maternal toxicity

observed at this concentration, the remaining five females in this group were
cuthanized in extremis on April 16, 1997 (corresponding to gestation days 13 or 14)
at the request of the sponsor. Clinical observations in the 400 mg/ml group included
red material around the eyes and nose, yellow staining around the urogenital and
ventral abdominal areas and brown matting or staining around the mouth, ventral
abdominal and urogenital areas.

All animals in the control, 5 and 50 mg/ml groups survived to the scheduled
necropsy on gestation day 20. The only treatment-related clinical observations noted
in the 50 mg/ml group were brown staining around the mouth and yellow staining
around the urogenital area. Other clinical findings in the treated groups, such as hair
loss, occurred in single animals or in a manner that was not suggestive of a
relationship to treatment.

B. DERMAL IRRITATION
Summary Data: Table 3
Individual Data: Table 15

Erythema was observed in a dose-related manner in all of the flusilazole

treated groups. In the 400 mg/ml group, all eight females had slight to severe
erythema from gestation day 10 through death or euthanization (gestation day 14).
Very slight to moderate erythema was noted at the application site of all eight females
in the 50 mg/ml group by gestation day 12 and continuing through death or
euthanization. In the 5 mg/ml group, three females were observed with very slight
or slight erythema between gestation days 16 and 20. Desquamation was noted in 8
and 5 females in the S0 and 400 mg/ml groups, respectively, beginning on gestation

day 11 and continuing through death, euthanization or study termination. Fissuring
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was observed in one (gestation days 16-20) and seven (gestation days 10 through
death or euthanization) females in these same respective dose groups. In the 400
mg/ml group, atonia was noted for five females on gestation days 12 or 13. No other
signs of dermal irritation were observed at these levels. No signs of dermal irritation
were noted in the control group.
- BODY WEIGHTS AND GRAVID UTERINE WEIGHTS
Summary Data: Tables 4, 5, 6, Figure 1
Individual Data: Tables 16, 17, 18

In the 400 mg/ml group, a statistically significant (p<0.01) mean body weight

loss was noted during gestation days 6-9. During this interval, all 7 gravid females
lost between 5 and 33 grams of body weight. A mean body weight loss continued
in this group during gestation days 9-12; the difference from the contro] group was
statistically significant (p<0.01). Statistically significant (p<0.01) decreases in
mean body weights were noted for animals in the 400 mg/ml group for gestation days
9-13. Further assessment of body weight data in this group was precluded by
mortalities and group termination.

In the 50 mg/ml group, mean body weight gains were similar to the control group
values during gestation days 6-9 and 9-12. During the remainder of the treatment
period (gestation days 12-20), mean body weight gain in this group was moderately
reduced. When the entire treatment period (gestation days 6-20) was evaluated, mean
body weight gain in the 50 mg/ml group was reduced compared to the control group
value. Mean body weights in this group were reduced from gestation days 18-20.
Mean net body weight, net body weight gain and gravid uterine weight in the 50
mg/ml group were slightly reduced compared to the control group values. None of
the differences from the control group were statistically significant.

Mean body weights, body weight gains, net body weight, net body weight gain
and gravid uterine weight in the 5 mg/ml group were unaffected by treatment with
the test substance. Values in this group were comparable to the control group values;

none of the differences were statistically significant.
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D. FOOD CONSUMPTION
Summary Data: Tables 7, 8
Individual Data: Tables 19, 20
Food consumption, evaluated as g/animal/day and g/kg/day, was reduced in the

400 mg/ml group during gestation days 6-9 and 9-12; the differences from the control
group were often statistically significant (p<0.01). Further assessment of food
consumption in this group was precluded by mortalities and group termination.

Food consumption (g/animal/day and g/kg/day) in the 50 mg/ml group was
comparable to the control group during gestation days 6-9 and 9-12. During the
remainder of the treatment period (gestation days 12-20), food consumption was
slightly reduced in this group; the differences from the control group were
statistically significant (p < 0.05). When the overall treatment period (gestation days
6-20) was evaluated, food consumption in the 50 mg/ml group was slightly reduced;
the difference from the control group was not statistically significant.

Food consumption was unaffected by test substance administration at a dose level
of 5 mg/ml. No statistically significant differences from the control group were
observed.

E. NECROPSY DATA
Individual Data: Table 21

In the 400 mg/ml group, all eight females died or were euthanized in extremis

between gestation days 11 and 14. At necropsy, five females had thickened skin at
the application site and one female had scabbing. Two females (nos. 65270 and
65274) had reddened and/or enlarged adrenal glands; female no. 65270 also had a
swollen liver with a white area and red fluid contents in the vagina. Female no.
65776 had white areas on the liver and a dilated renal pelvis. Uterine findings for
the 400 mg/ml group females consisted of the following. Four females had all
normally developing implantations, three females had normally developing
implantations with one or two early resorptions and one female was nongravid.

At the scheduled necropsy on gestation day 20, three and four females in the 5
and 50 mg/ml groups, respectively, had enlarged placentae (generally at multiple

-32-



sites). One female (no. 65254) in the 50 mg/ml group had a dilated renal pelvis. In
the 5 mg/ml group, female no. 65286 had green purulent material in the vagina. All
other females were internally normal.

- GESTATION DAY 20 LAPAROHYSTERECTOMY DATA

Summary Data: Tables 9, 10

Individual Data: Tables 22, 23, 24

Historical Control Data: Appendices E, F

No gravid females in the 400 mg/ml group survived to the scheduled necropsy
on gestation day 20. In the 50 mg/ml group, a statistically significant (p<0.01)
increase in postimplantation loss (63.5% per litter) was observed when compared to
the concurrent control group value (2.6% per litter) and the maximum value in the
WIL historical control data (13.5% per litter). The increased incidence of
postimplantation loss in this group was primarily due to an increase in the number of
late resorptions (35.2% per litter) and early resorptions (26.9% per litter). When
these values were compared to the concurrent control group values (0 and 2.6% per
litter, respectively), the differences were statistically significant (p<0.01). The
values for late and early resorptions in the 50 mg/ml group were also outside the
range of the WIL historical control data (0-3.2 and 1.8-13.5% per litter,
respectively); a corresponding decrease in the number of viable fetuses (36.6% per
litter) in this group was noted when compared to the control group value (97.4% per
litter)

A slight increase in postimplantation loss (15.2% per litter) was noted in the 5
mg/ml group when compared to the concurrent control group value (2.6 % per litter).
As in the higher dose groups, the increase in postimplantation loss in this group was
attributed to an increase in the number of early and late fesorptions (11.9and 3.3%
per litter, respectively). When compared to the concurrent control group values (2.6
and 0% per litter, respectively), the differences were not statistically significant. In
the 5 mg/ml group, a corresponding decrease in the number of viable fetuses (84.8%
per litter) was noted when compared to the control group value (97.4% per litter).

Other parameters evaluated included fetal body weights, fetal sex ratios and the
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numbers of corpora lutea and implantation sites; no treatment-related differences from
the control group were apparent. .

. FETAL MORPHOLOGICAL DATA

Summary Data: Tables 11, 12

Individual Data: Table 25

Historical Control Data: Appendices E, F

The numbers of fetuses (litters) available for morphological evaluation were
89(6), 84(7), 32(6) and 0(0) in the control, 5, 50 and 400 mg/ml groups,
respectively. The only external malformation observed was localized fetal edema in
one 50 mg/ml group fetus (no. 65280-01). It should be noted that one dead fetus (no.
65296-05) in the 50 mg/ml group also had localized fetal edema. No external
developmental variations were observed in fetuses at any concentration.

. PHARMACOKINETIC DATA
Summary Data: Table 13, Figures 2, 3
Individual Data: Appendix D

Following exposure to a single dermal application of undiluted on GD 6

(Group 5; serial sacrifice of n=2 at 1, 2, 4, and 6 hr) these trends were noted:

* detectable levels of flusilazole were observed in plasma at 1 hr (0.281 ppm);

* the absolute maximum plasma level achieved (Cuao) OCcurred at 6 hr (2.51 ppm);

* approximately 2-3 ppm concentration of flusilazole was sustained through a
majority of the exposure interval (2-6 hr), suggesting that steady-state penetration
had been achieved by 2 hr, and that the dose applied to the skin had not been
depleted prior to wash-off at 6 hr. :

Following a daily 6 hour exposure of a single dermal application of undiluted
- starting on GD 6 with serial sacrifice of rats on GD 7, GD 11, GD 15, and GD
19 (Group 6; n=2 per day, except GD 19, n=1) these trends were noted:

* the levels of flusilazole in plasma were comparable (~3 ppm) on GD 7, 11, and
15; this repeating plasma concentration pattern suggests that steady-state was
achieved, as the levels observed here for Group 6 were similar to the maximum
sustained plasma levels of flusilazole measured following a single application of
the « >n GD 6 (Group 5); :

¢ GD 19 (n=1) was dissimilar to all other gestation days, and therefore, was
considered not representative of actual flusilazole plasma concentration;

* the data suggest that flusilazole does not bioaccumulate since plasma levels are
similar over the course of repeated dermal application (GD 7, 11, and 15); the
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dermally absorbed dose was cleared from the systemic circulation prior to next
dermal dose event;

since the absorbed dose was cleared prior to the next dose interval, the terminal
elimination half-life (t,,,) of flusilazole can be estimated to be equal to or less
than 6 hr from the relationship, 7 (time between dose periods; 18 hr) <3et,,.*
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IX. DISCUSSION AND CONCLUSIONS
In the 400 mg/ml group, three females died between gestation days 11 and 13. Due

to the excessive maternal toxicity observed, the remaining five females in this group were

euthanized in extremis on April 16, 1997 (corresponding to gestation days 13 or 14). All
other females survived to the scheduled necropsy on gestation day 20. Treatment-related
clinical observations noted m the 50 and/or 400 mg/ml groups were brown staining or
matting around the mouth, urogenital and ventral abdominal areas, yellow staining around
the urogenital and ventral abdominal areas and red material around the eyes and nose.
No treatment-related clinical observations were noted at a dose level of 5 mg/ml.

Very slight to severe erythema occurred at the application site in all of the treated
groups. The majority of these findings were noted between gestation days 8 and 20.
Desquamation and fissuring was noted in a dose-related manner in the 50 and 400 mg/ml
groups. In addition, five females in the 400 mg/ml group had atonia on gestation days
12 or 13. No signs of dermal irritation were observed in the control group.

Statistically significant mean body weight losses were observed in the 400 mg/ml]
group during gestation days 6-9 and 9-12. Further assessment of body weight data in the
400 mg/ml group was precluded by mortalities and group termination. Mean body
weight gain in the 50 mg/ml group was comparable to the control group value during
gestation days 6-9 and 9-12 and was reduced during gestation days 12-20. Mean body
weights were reduced in the 50 mg/ml group from gestation days 18-20. Mean net body
weight, net body weight gain and gravid uterine weight in the 50 mg/ml group were
slightly reduced when compared to the control group values. Meaﬂ body weights, body
weight gains, net body weight, net body weight gain and gravid uterine weight in the 5
mg/ml group were unaffected by test substance administration. _

Food consumption, evaluated as g/animal/day and g/kg/day, was reduced in the 400
mg/ml group during gestation days 6-9 and 9-12; the differences from the control group
were often statistically significant. Further assessment of food consumption in the 400
mg/ml group was precluded by mortalities and group termination. During gestation days
6-9 and 9-12, food consumption in the 50 mg/ml group was comparable to the control

group values. In the 50 mg/ml group, food consumption was reduced (statistically
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significant) from gestation days 12-20. Food consumption in the 5 mg/ml group was
unaffected by treatment with the test substance.

At the necropsy of the animals that died or were euthanized in extremis, six females
in the 400 mg/ml group had thickened skin or scabbing at the application site. At the
scheduled necropsy on gestation day 20, 3 and 4 females in the 5 and 50 mg/ml groups,
respectively, had enlarged placentae. All other females were internally normal.

Increased postimplantation losses in the 5 and 50 mg/ml groups were noted when
compared to the concurrent control group values and the maximum value in the WIL
historical control data. The increases were attributed to increases in early and late
resorptions. The majority of the differences were statistically significant. Corresponding
decreases in the percentages of viable fetuses were observed in the 5 and 50 mg/ml
groups when compared to the control group value and/or the WIL historical control data.
Fetal body weights, fetal sex ratios and the numbers of corpora lutea and implantation
sites in the 5 and 50 mg/ml groups were unaffected by test substance administration.

Fetuses (litters) available for morphological evaluation numbered 89(6), 84(7), 32(6)
and 0(0) in the control, 5, 50 and 400 mg/ml groups, respectively. The only external
malformation observed was localized fetal edema in one 50 mg/ml group fetus and was
considered spontaneous in origin. No external developmental variations were noted in
fetuses at any dose level.

Analysis of plasma from the satellite pharmacokinetic groups suggests that steady-
state plasma levels of flusilazole of approximately 2-3 ppm were achieved following a
single dermal application of undiluted and a continuous 6 hr exposure. The plasma
data also suggest that flusilazole does not bioaccumulate since the maximum plasma
concentration range reoccurred in both the single dose study (Group 5) and repeated dose
study (Group 6 - excluding GD 19). Lastly, since the concentration of flusilazole in
plasma does not increase upon repeated dermal exposure, the plasma data suggest that the
dose which is absorbed over the 6 hr exposure period is cleared from the systemic
circulation prior to the next exposure interval. Based on this observation, the terminal

elimination half-life (t,,,) of flusilazole was estimated to be equal to or less than 6 hr.
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In conclusion, dermal irritation (characterized by very slight to severe erythema,

desquamation, fissuring and/or atonia) was noted in a dose-related manner in all of the

treated groups. Maternal toxicity was expressed by mortalities at a concentration of 400
mg/ml and by inhibition of body weight gain and food consumption at dose levels of 50
and 400 mg/ml. No maternal toxicity was observed at a concentration of 5 mg/ml.
Developmental toxicity was exhibited by increased postimplantation losses (early and late

resorptions) in the 5 and 50 mg/ml groups.

04«,—.— L/\/'Z’/L‘t"—-\b\ ///3‘/71?

/James L. Schardein, M.S., A.T.S. Date
Study Director
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Table 13

Concentration of fiusilazole in rat plasma (ppm)

Sample * Mean 4+ SD
1hr 0.281 + 0.045
2hr 2.24 + 1.55
4 hr 1.64 + 0.79
6 hr 2.51 + 0.75
GD7 2.68 + 1.51
GD 11 4.17 + 1.90
GD 15 2.73 + 2.26
35.2 + 9.9

GD 19

* all samples n = 2, except GD 19 whichwas n = 1;

1,2,4,and6 hr- Group 5;

GD7, 11,15 and 19 - Group 6
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