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AUG |5 1994 OFFICZOF
PREVENTION, PESTICIDES AND
"~ TOXIC SUBSTANCES

SUBJECT: F6285 Herbicide - Experimental Use Permit

TO: Joanne Miller/Jesse Mayes (PM-23)
Fungicide/Herbicide Branch
Registration Division (7505C)

FROM: Susan L. Makris, M.S. .04/ ' 2900 £/ref 1y
Review Section IV, Toxicology Branch If

Health Effects Division (7509C)

THRU: Marcia van Gemert, Ph.D., Chief g /
Toxicology Branch II G W é/// Y[ 9 ‘7

Health Effects Division (7509C)

Chemical: F6285 4F Herbicide (39.6% a.i.)
Caswell No.: 951
PC Code: 129081

DP Barcode Nos.: D198408, D202046, D203929
‘Submission No.: S456588

Case No.: 034954, :

ID No.: . 000279-EUP-RGR

Registrant:  FMC Corporation
Agricultural Chemical Group
Resgarch and Development Department
Product Development

1735 Market Street, Room 2232
Philadelphia, Pennsylvania 19103

Action requested: The petitioner, FMC, has requested an Experimental Use Permit for the
purpose of evaluating the performance of F6285 4F Herbicide (39.6% a.i.) in/on soybeans. In
this proposed experimental program, F6285 4F will be applied to or incorporated into the soil,
preemergence at a rate of 0.25-0.5 pound active ingredient per acre, for the control of broadleaf
weeds and some annual grasses in soybeans. After harvest, the first rotational crop is o be
destroyed; livestock are not to graze on treated plants, nor are livestock to be fed treated plants
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or plant trash. In support of this application, a temporary tolerance petition for residues of the
metabolite, 3-hydroxymethyl F6285, in or on soybeans was submitted (D198715, Case 285252,
$457101, ID# 3G04272); the proposed tolerance is 0.025 ppM.

Toxicology data submitted:

’ T
The registrant (FMC Corporation) has submitted § studies in support of an Experimental Use
Permit for preemergence application to soybeans. These studies have been evaluated, and the
Data Evaluation Reposts are attached. The conclusions are as follows:

1. Oral Developmental Toxicity Study in Rats (§83-3) - MRID Nos. 429321-03 and -04

The test substance, F6285, was administered by gavage to pregnant female Cr:CD®BR
(Sprague-Dawley) rats on days 6-15 of gestation at dose levels of 1.0, 10.0, 25.0, and 50.0
mg/kg/day. The rats were observed for signs of toxicity; body weight and food consumption
values were recorded. On day 20 of gestation,. the rats were sacrificed and necropsied; spleen
and uterine weights were recorded; spleens were examined histopathologically. The uteri were
examined, implantation sites were counted, and the numbers of corpora lutea were determined.
The fetuses were removed, weighed, sexed, and examined for external anomalies. They were
then processed for visceral and skeletal evaluation. )

Evidence of treatment-related maternal toxicity at the 50.0 mg/kg/day dose level consisteg of
significantly increased mean spleen-to-brain weight ratio and a moderate increase in splenic
extramedullary hematopoiesis, which was interpreted as being related to an increased
physiological demand for erythrocyte production over and above that in the bone marrow.
Clinical observations (fresh or dried blood observed around the vagina) and significant decreases
in mean maternal body weight change values on days 15-20 and 0-20 were considered to result
from treatment-related fetal loss.

Maternal LOEL = 50.0 mg/kg/day
(based upon increased relative spleen weight and splenic extramedullary hematopoiesis)
Maternal NOEL = 25.0 mg/kg/day

Evidence of treatment-related developmental toxicity consisted of decreased fetal viability,
decreased fetal body weight, and increased incidences of fetal alterations, comprised, for the
most part, of skeletal malformations and variations.

Fetal viability: At the 50.0 mg/kg/day dose level, treatment-related decreases in mean litter size
and in the percent of total fetuses and live fetuses were noted. In addition, treatment-related
increases were noted for the percent of dead fetuses; mean number of resorptions; percent of
early, late, and total resorptions; and percent of rats with any resorption.

Fetal body weight: Treatment-related decreases in mean fetal weight values (total and by sex)
were observed for the 25.0 and 50.0 mg/kg/day dose groups. :

Fetal alterations: In the high-dose group (50.0 mg/kg/day), the percent of litiers with fetuses
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witt any alteration was significantly increased (91.3 %). At the same dose, significant increases
occusred for the percent of fetuses with any alteration (25.8%) and the average percentage of
fetuses with any alteration (30.24 per litter). The increased incidences of alterations at the high-
dosewmamibutedmsigniﬁcantminﬂwfetalandﬁnerinddencesafbom
malformations and variations at that dose. The percent of litters with fetuses with any
malformation (30.4%) or variation (87.0%), the percent of fetuses with any malformation
(4.8%) or variation (23.1%), and the mean percent of fetuses with any malformation (6.63) or
variation (27.52) per litter were increased (p<0.01). In addition, at the 25.0 mg/kg/day level,
a significant increase (p<0.05) in the percentage of litters with any variation was noted.

Treatment-related malformations (only at the 50.0 mg/kg/day dose level) included the following:
1) The fetal and litter incidences of edema (anasarca) were increased. Four fetuses (from four
litters) were observed with anasarca at this dose, whereas no edematous fetuses were observed
in the control or other treated groups. 2) The fetal incidence of short ribs was increased. Since
this malformation was believed to be related to significantly increased skeletal variations of the
ribs (hypoplasia and/or wavy ribs), it was attributed to treatment. 3) An increase in the number
of fetuses with bent radius and ulna was noted, and an observation of bent fibula was noted in
one fetus at that same dose level. These observations were not present in the control or other
treated groups for this study, nor were they present in the historical control data from the
performing laboratory (included with the study report).

Treatment-related variations included the following: 1) Increases in the fetal and/or litter
incidences of skeletal variations occurred at the 50.0 mg/kg/day dose level in the vertebral
arches (incompletely ossified), ribs (hypoplastic or wavy), sternebrae (incompletely ossified or
unossified) and pelvis (incompletely ossified ischia or pubis). 2) A significant reduction in the
mean numbers of caudal vertebral and metacarpal ossification sites was noted for both the 25.0
and 50.0 mg/kg/day dose groups. At 50.0 mg/kg/day, the ossification site averages were also
significantly reduced for sternal centers, metatarsals, and hindpaw phalanges.

Developmental LOEL = 25.0 mg/kg/day
[based upon 1) decreased mean fetal weight and 2) retardation in skeletal development
as evidericed by an increased number of litters with any variation and by decreased
numbers of caudal vertebral and metacarpal ossification sites]

Developmental NOEL = 10.0 mg/kg/day

€ORE Classification: Guideline; this study satisfies the guideline recommendations for a §83-
3(a) developmental toxicity (teratology) study in rats.

2. Dermal Developmental Toxicity Study in Rats (§83-3) - MRID Nos. 430046-03 and
42932105

F6285 was administered by 6-hour dermal application to pregnant female Crl:CD®BR (Sprague-
Dawley) rats on days 6-15 of gestation at dose levels of 5, 25, 50, 100, and 250 mg/kg/day.
The rats were observed for signs of toxicity; body weight and food consumption values were
recorded. On day 20 of gestation, the rats were sacrificed and necropsied; spleen and uterine
weights were recorded. The uteri were examined, implantation sites were counted, and the
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numbers of corpora :tea were determined. T fetuses were removed, weighed, sexed, and
examined for external anomalies. They were then processed for viscerai and skeietal evaluation.

Therewasnocvidmceoftr&tment-re]atedmamal_mka. All rats survived to cesarean
section. Maternal body weight change, food consumption, gross pathological findings, and
absolute and relative (to brain) spleen weight values were comparable between control and
treated groups. Vaginal bleeding between gestation days 13 and 17 was observed in rats of all
groups (including control) and was judged by the study author to be related to the extrusion of
Reichert’s membrane, which has been shown to occur during this stage of pregnancy and is
frequently observed in dermal studies because the rats cannot groom themselves (Long and
Evans, 1920). This finding, although attributed to treatment, was not considered a toxic effert,
since the incidence of this finding in the control animals was high (14/24), and no correlation
to fetal loss was observed in any group.

Maternal LOAEL = Not determiued
Maternal NOAEL > 25¢ mg/kg/day

Evidence of treatment-related developmental toxicity consisted of decreased fetal body weight
and increased incidences of fetal alterations, comprised primarily of skeletal variations and
reductions in mean numbers of ossification sites. . -

At the high-dose level (250 mg/kg/day), significant treatment-related cecreases in mean fetal
body weight (males, females, and combined) were observed. In addition, the percent of fetuses
with any alteration observed (9.8%) was increased (p.<0.01) from the control incidence (3.2%).
The percent of litters containing fetuses with any alteration (68.0%) was also significantly
increased as compared to the control (37.5%) at the high dose, and was primarily attributable
to increased incidences of skeletal variations.

Fetal malformations noted were sporadic and not attributed to treatment. No external or visceral
variations of concern were observed. Significant treatment-related increases in the fetal and
litter incidences of incompletely ossified lumbar vertebral arches, hypoplastic or wavy ribs, and
incompletely ossified or nonossified ischia or pubes occurred at the high-dose (250 mg/kg/day).
An additional significant increase in the high-dose fetal incidence of variations in the sternebrae
(incompletely ossified or unossified) was not judged to be treatment-related. At 250 mg/kg/day,
the mean numbers of thoracic vertebral and rib ossification sites were significantly decreased,
a high-dose effect of treatment with F6285, consistent with the significant treatment-related
hypoplasia observed in the skeletal svaluation of the ribs,

Developmental LOEL = 250 mg/kg/day
(based on decreased fetal body weight; increased incidences of fetal variations:
hypoplastic or wavy ribs, incompletely ossified lumbar vertebral arches, and
incompletely ossified ischia or pubes; and reduced number of thoracic vertebral and
rib ossification sites)

Developmental NOEL = 100 mg/kg/day

CORE Classification: Guideline; this study satisfies the guideline recommendations for a §83-

#
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3(a) developmental toxicity (teratology) study iz rats.
3. Oral Developmental Toxicity Study in Rabbits (§83-3) - MRID No. 429321-06

F6285 was administered by gavage to pregnant female New Zealand White rabbits (20/group)
on days 7-19 of gestation (with the day of mating defined as gestation Day 0) at dose levels of

gestation; the does were necropsied, uterine weights were recorded, and uterine contents werc
examined. Fetal specimens were evaiuated for external, visceral, and skeletal abnormalities by
standard ies. )

Maternal LOEL = 250 mg/kg/day, based upon increased abortions, clinical signs
(hematuria and decreased feces), and reduced body weight gain

significantly decreased fetal body weight (8 and 15% below control, respectively) were
observed. These decrements in litter size, survival, and weight were also observed as a
significantly decreased mean gravid uterine weight value in does at the 375 mg/kg/day dose
level. '

- No external or visceral findings in fetuses suggested a response to treatment; however, skeletal
evaluation revealed dose- and treatment-related findings at the 375 mg/kg/day dose level. These
included significant increases in both the fetal and litte- incidences of fused caudal vertebrae (a
malformation) and of partially fused nasal bones (a variation). In addition, at 375 mg/kg/day,
significant treatment-related reductions in ossification site averages were observed for
metacarpals and both fore- and hindpaw phalanges.

Developmental LOEL = 25¢ mg/kg/day, based upon increased resorptions, decreased Gve
fetuses per litter, and decreased fetal weight
Developmental NOEL = 100 mg/kg/day

CORE Classification: Guideline; this study satisfie« the guideline recommendations for a §83-
3(b) developmental toxicity (teratology) study in rab.its

4. Subchronic Dietary Toxicity in Rats (§82-1) - MRID No. 430046-01

The test substance, F6285, was administered to Fischer 344 rats (10/sex/group) for 90 days at
dietary levels of 0, 50, 100, 300, 1000, 3000, and 7000 ppm. Ten additional rats per sex per
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group at the control, 1000, and 3000 ppm levels were maintained an additional 4 weeks to assess
recovery. The rats were observed for signs of toxicity; body weight and food consunmgtion
values were recorded weekly. Ophthalmoscopic examinations were conducted prior to treatament
and at study termination. Blood samples were collected from all animals at termination, and
hematology and clinical chemistry evaluations were performed. After 90-days of treatmenst, 10
rats/sex/group were sacrificed and necropsied. Recovery animals were sacrificed and necropsied
after 4-weeks on control feed. Organ weight data were recorded, and tissues were processed
for subsequent specified histopathological examination.

Administration of the test substance caused severe anemia complicated by inanition. The amemia
was postulated to result from the interference of heme biosynthesis through the inhibitisa of
protoporphyrin oxidase and the accumulation of protoporphyrin IX. -As a result of the amemia
and inanition, all high-dose (7000 ppm) rats died before Week 6 of study and one 3000 ppm
female died during Week 2. Treatment-related clinical observations in all 7000 ppm animals and
all 3000 ppm females included decreased or brownish-red feces, red abdominogenital staiming,
decreased locomotion, hypersensitivity to touch, dehydration, pale eyes and ears, shedding fur,
unthriftiness, and walking on toes. At 3000 and 7000 ppm, mean body weight values for both
sexes were significantly decreased through the periods of treatment and recovery. Decreased
body weight gain was also noted for males at 1000 ppm during recovery. Food consumption
was decreased for all animals that died on study and at 3000 ppm for some measured interwals.

During the treatment phase, increased white blood cell counts, decreased hemoglobim and
hematocrit, decreased mean corpuscular volume and mean corpuscular hemoglobin measerements
in 1000 and 3000 ppm rats were attributed to treatment; some of these effects remained theongh
the recovery period. Treatment-related decreases in platelet counts were noted in 1000 Ppm
males after treatment, and in 1000 and 3000 ppm females at both bleeding intervals. The
number of nucleated red blood cells was significantly higher in 3000 ppm rats after treatrment,
and in 1000 and 3000 ppm females after the recovery period; red blood cell counts were
significantly elevated at 1000 and 3000 ppm after the recovery period. ALT levels -were
 significantly decreased for 1000 and 3000 ppmi males after treatment, and for 1000 ppm mzales
following the recovery period.

Gross and microscopic pathological treatment-related findings in the cpleen were attributeed to
the observed anemia. Enlarged spleen was observed in 1/10 males and 9/10 females at 3000
ppm, and in 8/10 males and 1/10 females at 7000 ppm. At 3000 ppm, absolute and refmtive
spleen weights were increased for both sexes, with the effects more pronounced in the fcnmales.
After 4-weeks of recovery, enlarged spleen was noted for 1/10 females at 3000 ppme, and
although spleen weights remained increased, some recovery was evident.

Significantly increased liver weight (relative to body weight) for males and females following
treatment and significantly decreased liver weight (relative to brain weight) for females follawing
the recovery period were noted at 3000 ppm. These charges may be related to treatment. Other
significant organ weight findings, in the adrenals, heart, brain, kidneys, and testes of amimals
in the 3000 ppm treatment group and in the heart and testes of males at 1000 ppm were
considered to be secondary toxic effects resulting from the treatment-related body we=ight
depression and anemia.
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Following the treatment period, histopathological findings were observed in both sexes at the
3000 and 7000 ppm levels; no treatment-related lesions were observed following the recovery

erythroid hyperplasia in the bone marrow. The anemia resulted in a loss of mature
and 2cumulations of large numbers of nucleated erythrocyte precursors (reticulocytes) in

bone marrow and spleen. Splenic effects also included i extramedullary hematopoiesis.
Other microscopic changes noted in both sexes at 3000 and 7000 ppm were associated with
inanition.

Based upon findings following a 4-week recovery period, the effects of Jietary administration !
of F6285 appear to be reversible. -

NOEL = 300 ppm (19.9 mg/kg/day in males; 23.1 mg/kg/day in females) :
LOEL = 1000 ppm (65.8 mg/kg/day in males; 78.1 mg/kg/day in females)
based on clinical anemia (reduced hematocrit, hemoglobin, mean cell volume, and mean cell

CORE Classification: Guideline; this study satisfies the requirements for a §82-1 subchronic
toxicity study in rats and is acceptable for regulatory purposes.

S. Subchronic Dietary Toxicity in Mice (§82-1) - MRID No. 430046-02

In a subchronic toxicity study, F6285 was administered by dietary admix to Charles River
B6C3F1 mice (10/sex/group) at doses of 0, 50, 100, 300, 550, 1,000 and 3,000 ppm 4
(mg/kg/day: males = 0, 10.3, 17.8, 60.0, 108.4, 194.4 and all dead by day 9; females = 0,

+ 13.9, 29.0, 79.8, 143.6, 257.0 and all dead by day 9). There was a 4-week recovery period
(10/sex/group) for 0, 550 and 1,000 ppm animals of both sexes. The following parameters were
examined: mortality, clinical signs, body weights, food consumption, hematology, macroscopic
pathology, organ weights and microscopic pathology.

All 3,000 ppm mice died by study day 9; histopathological evaluation revealed erythroid
hypoplasia of the bone marrow and evidence of inanition. The following test article effects were
observed at 550 and 1,000 ppm: decreases in body weights and/or gains; decreased erythrocytes, |
hemoglobin and hematocrit values; and splenic microscopic pathology (increased incidence and
severity of extramedullary hematopoiesis). A 4-week recovery period reversed all of the test-
article effects with the exception of the splenic hematopoietic findings in females only; however, i
the post-recovery splenic alterations in 1,000 ppm females were reduced in severity. The NOEL E
is 300 ppm (60.0 mg/kg/day for males; 79.8 mg/kg/day for females) and the LOEL is 550 :
ppm (108.4 mg/kg/day for males; 143.6 mg/kg/day for females).

CORE Classification: Minimum; this study satisfies the data requirement (§82-1) for a 13-week
subchronic toxicity study in mice.
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6. Subchronic Dietary Toxicity in Dogs (§82-1) - MRID No. 429321-02

In a subchronic toxicity study, F6285 was administered by dietary admix to Marshall Farms
beagle dogs (4/sex/group) at doses of 0, 300, 800 and 2,000 ppm (mg/kg bedy weight/day:
males = 0, 10, 28 and 57; females = 0, 10, 28 and 73) for 13 weeks. The following
parameters were examined: mortality, clinical signs, body weights, food consumption,
ophthalmology, hematology, clinical chemistry, macroscopic pathology, organ weights and
microscopic pathology.

The highest dose tested (2,000 ppm) caused: lower body weights (7-10%) and weight gains in
males and females mostly during the first 5 weeks of the study; decreases in hemoglobin and
hematocrit (as well as MCV, MCH and MCHC); elevated alkaline phosphatase levels; increased
liver weights; and microscopic liver as well as splenic changes. The NOEL is 800 ppm (28
mg/kg/day both sexes) and the LOEL is 2,000 ppm (57 and 73 mg/kg/day, males and
females).

CORE classification: Guideline; this study satisfies the data requirement (§82-1) for a 13-week
subchronic toxicity study in dogs.

7. Mutagenicity: In Vitro Mouse Lymphoma Assay (§84-2) - MRID No. 430046-04

In two independently performed mouse lymphoma L5178Y TK*" forward mutation assays,
F6285 nonactivated doses of 424, 522, 620, 718, 817, 915, 1013, 1112, 1210, and 1308 pg/mL
(Trial 1) and 1308, 1407, 1505, 1603, 1702, 1800, 200, 2400, 2700, and 3000 ug/mL (Trial
2) were evaluated. In the S9-activated phase of testing, F6285 doses of 424, 620, 817, 1013,
1112, 1219, 1308, and 1407 pg/mL (Trial 1) and 915, 1073, 1112, 1210, 1308, 1407, 1505,
1603, 1702, and 1800 ug/mL (Trial 2) were assayed. The SO fraction was derived from the
livers of male Sprague-Dawley rats induced with Aroclor 1242/1254 (2:1), and F6285 was
*delivered to the test system in dimethyl sulfoxide.

In the presence of S9 activation, the test material was cytotoxic (= 1800 ug/mL) but did not
induce a mutagenic response, Results from the first nonactivated trial also indicated that F6285
at levels up to 1308 ug/ml. was not mutagenic. However, dose-related increases in the mutation
frequencies (MFs) occurred at precipitating levels (<2400 ug/mL) in the absence of S9
activation in the second trial. Although the results are not sufficient to classify F6285 as
mutagenic, the findings are considered to be equivocal.

CORE Classification: Acceptable; this study satisfies the guideline requirements for an in vitro
mammalian cell mutation assay (§84-2).

8. Mutagenicity: In Vivo Micronucleus Assay in Mice (§84-2) - MRID No. 430046-05

In an in vivo mouse micronucleus assay, groups of five male and five female ICR mice were
administered single intraperitoneal injections of 85, 170, or 340 mg/kg F6285. The test material
was delivered to the animals in com oil, and bone marrow cells were harvested 24, 48, and 72
hours posttreatment.
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Based on preliminary testing, 340 mg/kg was estimated to be approximately 80% of the LDg,,.
Lethargy was noted in the high-dose animals; however, no evidence of a cytotoxic effect on the
target organ was seen. Similarly, no significant increases in the frequency of micromucleated
polychromatic erythrocytes in bone marrow cells harvested for either sex at any dose or sacrifice
time occurred.

CORE Classification: Acceptable; this study satisfies the guideline requirements for an in vivg
mouse micronucleus assay (§84-2).

Data requirements: Tables 1a and 1b summarize the current toxicology profile of F6285
technical and 39.6% formulation, respectively; Table 2 presents the EUP data requirements.

Data gaps:

1. i i ici :  According to the Registrant, a chronic
toxicity/oncogenicity study in the rat, an oncogenicity study in the mouse, and a one-year
toxicity study in the dog have all been completed but not yet submitted to the Agency. In
addition, the Registrant has completed a two-generation reproductive toxicity study (meeting
with Registrant; May 17, 1994) and is doing additional research to clarify effects observed.
For the purposes of this EUP, tthegistrantstammatincropﬁeldtﬁals, the magnitude
of the residue found in/on soybeans suggests that the theoretical maximum residue
concentration (TMRC) will not exceed 50% of the maximum permitted intake (MPYT) based
on the developmental toxicity studies. Therefore, in accordance with 40 CFR 158.340, the
requirements for a one-year interim report on a chronic dietary study and a one-generation
reproductive toxicity study to support a temporary tolerance are waived at this time,

These calculations were performed as follows: the Acceptable T»ily Intake (ADI), based
on the developmental NOEL from the oral developmental te.city study in rats (10
mg/kg/day) and using a safety factor of 100, is calculated to be 0.1 mg/kg/day. The
maximumpermissibleintake(MPI)iscalcnlatedtobeﬁmgldayforaGOkgperson. The
establishment of the 0.025 ppm proposed temporary tolerance for the 3-hy:

F6285 metabolite will result in a theoretical maximum contribution (TMRC) of 0.0085
ng/kg/day, based on soybean consumption of 0.340 g/kg/day and will utilize 0.0085 % of
the ADI. -

2. Inhalation study: A data gap exists for the acute inhalation toxicity study with the 39.4%

- formulation of F6285. Since, based upon the results of other acute studies conducted on
the technical material and the formulation {Tables 1a and 1b), the toxicity of the formulated
product does notappearmbeenhancedbytheinertingredimts, an increased risk to those
involved in the experimental program is not considered to be likely., Therefore, the
requirement for an inhalation study on the end-use product can be deferred at this time.
However, this remains a data 8ap, and the Registrant should be reminded of a commitment
made in relation to a previous EUP application: FMC has stated that the company fully
intends to perfornt an acute inhalation toxicity study on whatever formulation is ultimately
selected for registration (279-EUP-RGN; HED Doc. No. 009956).
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Table 2. EUP Data Requirements for F6285
Study Type Required Satisfied
=
Required for all uses a
81-1 Acute oral (raf) ' YES YES
81-2 Acute dermal (rabbit) YES YES
814 Primary eye irritation YES YES
81-5 Primary dermal irritation YES YES
Required for food/feed use b
82-1 Subchronic feeding (rodent) YES YES
82-1 Subchronic feeding (dog) YES YES
83-3 Developmental toxicity (one species) YES YES
84-2(a) Mutagenicity: Salmonella reverse mutation YES YES
84-2(b) Mutagenicity: mammalian cells in- vitro YES YES
84-2(c) Mutagenicity: in vivo cytogenetics YES YES
83-1 Chronic feeding (rodent, one-year interim) ¢ YES e NO
834 Reproduction (rat, one generation) ¢ YESe NO
Conditional test requirements d i
81-3 Acute inhalation (rat) a ' YES e NO
81-6 Dermal sensitization a YES YES
81-7 Acute neurotoxicity b NO NO
a  End use product.
b  Technical grade active ingredient.
¢ Required if the TMRC exceeds 50% of the MPL
d  Required if needed to support registration.
e  Deferred for purposes of this EUP; see discussion on data gaps, above.
Temporary tolerance petition:

A temporary tolerance of 0.025 ppm for residues of 3-Lydroxymethyl F6285 is proposed, based
upon analytical method sensitivity levels of 0.025 ppm and method detectability levels of G005
ppm for F6285 and the 3-hydroxymethyl metabolite. The 3-hydroxymethyl metabolite of F&285
was selected as an adequate representative or marker residue, based upon a metabolism study
in soybeans, in which labelled F6285 was completely metabolized and 3-hydroxymethyl F&285
represented the major radioactive residue component. The Registrant reports that in 21 resadue
trials conducted with F6285 cn soybeans, no detectable residues of F6285 were found ia amy of
the treated soybeans and no residues of 3-hydroxymethyl F6285 were found at the imit of
quantitation (0.025 ppm). The Registrant states that since no residues were found in soybean
hulls, meal, oil, and soapstock treated at an exaggerated rate of 1.5 Ib. a.i./A, no food additive
tole-ances are being proposed for hulls, meal, oil, and soapstock; and since no residues were
found in the raw agricultural commodity, no animals studies are needed at this time.
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Recommendations:

1. Toxicology Branch I has no cbjection to granting an Experimental Use Permit and
temporary tolerance for the evaluation of F6285 on soybeans under the conditions specified
in the application.

2. The low NOELs on the developmental toxicity studies, and the results indicating fetal
(developmental) effects at doses lower than those at which maternal toxicity is observed,
are a cause for concern. It is recommended that F6285 be forwarded for Developmental
Peer Review following submission and review of the two-generation reproduction study and
other supplementary developmental or reproductive toxicity studies currently in progress by
FMC.



Reviewed by: Susan L. Makris, M.S. 7 .,/ obs. 2/t 01117g
Section IV, Toxicology Branch II (7509C) Tl 752y

Secondary reviewer: James N. Rowe, Ph.D! M. ?owb Fhal 4
Section III, Toxicology Branch II (7509C) .

DATA EVALUATION REPORT
STUDY TYPE: Oral Developmental Toxicity Study in Rats (§83-3)
EPA NOS,: MRID NOS.: 429321-03 (Range-finding), 429321-04
PC CODE: 129081

DP BARCODE NOS.: D198408 and D198715
SUBMISSION NOS.: S456588 and S457101
CASE NOS.: 034954 and 285252

ID NOS.: 00279-EUP-RGR and 3G04272

IEST MATERIAL: F6285 Technical
SYNONYMS: 2-(2,4-dichloro-5-methylsulfonylamidophenyl)-4-
diflucromethyl-2,4-dihydro-5-methyl-3H-1,2 ,4-triazol-3-ome
FMC 97285
Sulfentrazone B
Methanesulfonam
CHEMICAL STRUCTURE:
c
H Hy
. ] Hy
STUDY NUMBER: - 5MC No.: A91-3410
Argus No.: 106-009
SPONSOR: FMC Corporation, Agricultural Chemical Group
. 1755 Market Street, Philadelphia, PA 19103
TESTING FACILITY: . FMC Corporation Toxicology Laboratory (in-life)
' - Box 8, Princeton, NJ 08543

Argus Research Laboratories, Inc. (fetal exams)
905 Sheehy Drive, Horsham, PA 19044

TITLE OF REPORT: F6285 Technical, Teratology Study in Rats (Oral)
AUTHOR: Christine Freeman
STUDY COMPLETION DATE: June 11, 1992
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EXECUTIVE SUMMARY: The test substance, F6285, was administered by gavage to pregnant
female Crl:CD®BR (Sprague-Dawley) rats on days 6-15 of gestation at dose levels of 1.0, 10.0,
25.0, and 50.0 mg/kg/day. The rats were observed for signs of toxicity; body weight and food
consumption values were recorded. On day 20 of gestation, the rats were sacrificed and
necropsied; spleen and uterine weights ‘were recorded; spleens were examined
histopathologically. The uteri were examined, implantation sites were counted, and the numbers
of corpora lutea were determined. The fetuses were removed, weighed, sexed, and examined
for external anomalies. They were then processed for visceral and skeletal evaluation.

Evidence of treatment-related maternal toxici:y at the 50.0 mg/kg/day dose level consisted of
significantly increased mean spleen-to-brain weight ratio and 2 moderate increase in splenic
extramedullary hematopoiesis, which was interpreted as being related to an increased
physiological demand “r erythrocyte production over and above that in the bone marrow.
Clinical observations (f:2sh or dried blood observed around the vagina) and significant decreases
in mean maternal body weight change values on days 15-20 and 0-20 were considered to result
from treatment-related fetal loss. .

Maternal LOEL = 50.0 mg/kg/day
(based upon increased relative spleen weight and splenic extramedullary hematopoiesis)
Maternal NOEL = 25.0 mg/kg/day - ,

Evidence of treatment-related developmental toxicity consisted of decreased fetal viability,
decreased fetal body weight, and increased incidences of fetal alterations, comprised, for the
most part, of skeletal malformations and variations.

Fetal viability: At the 50.0 mg/kg/day dose level, treatment-related decreases in mean litter size
and in the percent of total fetuses and live fetuses were noted. In addition, treatment-related
increases were noted for the percent of dead fetuses; mean number of resorptions; percent of
.early, late, and total resorptions; and percent of rats with any resorption.

Fetal body weight: Treatment-related decreases in mean fetal weight values (total and by sex)
were observed for the 25.0 and 50.0 mg/kg/day dose groups. '

Fetal alterations: In the high-dose group (50.0 mg/kg/day), the percent of litters with fetuses
with any alteration was significantly increased (91.3%). At the same dose, significant increases
occurred for the percent of fetuses with any alteration (25.8%) and the average percentage of
fetuses with any alteration (30.24 per litter). The increased incidences of alterations at the high-
dose were attributed to significant increases in the fetal and litter incidences of both
malformations and variations at that dose. The percent of litters with fetuses with any
malformation (30.4%) or variation (87.0%), the percent of fetuses with any malformation
(4.8%) or variation (23.1%), and the mean perceat of fetuses with any malformation (6.63) or
variation (27.52) per litter were increased (p<0.01). In addition, at the 25.0 mg/kg/day level,
a significant increase (p<0.05) in the percentage of litters with any variation was noted.

Treatment-related malformations (only at the 50.0 mg/kg/day dose level) included the following:
1) The fetal and litter incidences of edema (anasarca) were increased. Four fetuses (from four

s

-
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one fetus at that same dose level. These observations were not present in the control or other
treated groups for this study, nor were they present in the historical control data from the
performing laboratory (included with the study report).

Treatment-related variations included the following: 1) Increases in the fetal and/or litter
incidences of skeletal variations occurred at the 50.0 mg/kg/day dose level in the vertebra]
arches (incompletely ossified), ribs (hypoplastic or wavy), sternebrae (incompletely ossified or
unossified) and pelvis (incompletely ossified ischia or pubis). 2) A significant reduction in the
mean numbers of caudal vertebral and metacarpal ossification sites was noted for both the 25.0
and 50.0 mg/kg/day dose groups. At 50.0 mg/kg/day, the ossification site averages were also
significantly reduced for sternal centers, metatarsals, and hindpaw phalanges.

Developmental LOEL = 25.0 mg/kg/day
[based upon 1) decreased mean fetal weight and 2) retardation in skeletal development
as evidenced by an increased number of litters with any variation and by decreased

: CORE-Guideline; this study satisfies the guideline recomendations i

CORE CLASSIFICATION I
for a §83-3(a) developmental toxicity (teratology) study in rats. i

A. Materials

1. Test compound: Name: F6285 technical

2. Vehicle:

3. Test animals: Species: Rat

- Purity: - 94.2%

Reference No.: E7301-72
Description: Solid

CAS No.: 122836-35-5 ?

Name: Mazola Com Oil
Purity: 100%
Lot No.: WOA

Strain: Crl:CD®BR

Source: Charles River Laboratories, Portage, MI
Age: Young adult

Weight: 214-270 g at gestation day O

[T ¢
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4. Environment: Housing: Individual stainless steel cages
Lighting: 12 hours light/12 hours dark
Temperature: 64-72°F ‘
Humidity: 45-83%
Food: Purina Rodent Chow 5002 ad libitum
Water: Municipal water, automatic watering system ad libitum

Methods - This study was conducted to evaluate the developmental toxicity of the test
substance, F6285, when administered by gavage to pregnant female Sprague-Dawley rats
during the period of major fetal organogenesis. A copy of the study methods is presented
as Attachment 1.

1. Mating. Group Assignment, and Dosage Levels

Following a period of acclimation, the female rats were mated with young adult male rats
of the same strain and source. Females were assigned to the following study groups on
Day 0 of gestation according to a table of random numbers. No more than two females

mated by the same male were assigned to any group.

Group Dosea No. per

No. (mg/kg) Group
1 (Control) o ! 25
2 (Low) 1.0 25
3 (Low Mid) 10.0 25
4 (High Mid) 25.0 25
5 (High) 50.0 25

a Administered at constant volume of 5 ml/kg.
b Vehicle control (corn oil).

2. Rationale for Dosage Selection

In a range-finding study (MRID No. 429321-03), F6285 was administered orally to groups
of 10 female rats each at dosages of 0, 10.0, 25.0, 100, and 500 mg/kg/day (w/v) in com
oil. The test solutions were administered at a constant volume of 5 ~.i/kg on days 6
through 15 of gestation, inclusive. Individual doses were adjusted daily to body weight.
Cesarean sections were performed on day 20 of gestation. The uteri and ovaries were
examined for the'number and distribution of implantation sites, early and late resorptions,
live and dead fetuses, and corpora lutea. Each fetus was weigbzd, sexed, and examined
for external abnormalities.

o
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Nine out of ten rats in the 500 mg/kg/day dose group diec prior to gestation day 15; no
other rats died prior to cesarean section. Clinical observations in the 500 mg/kg/day dose
group included clonic convulsions, pale eyes and ears, walking on toes, dehydration,
decreased feces, brownish-red feces, and hematuria; no clinical observations were noted
in the other dose groups. Maternal body weight and body weight gain values were
decreased from the onset of dosing (day 6) through termination at 100 mg/kg/day;
however, food consumption was unaffected, as were body weight gains corrected for
gravid uterine weight. Gravid uterine weight values were greatly reduced for 100 and 500
mg/kg/day rats, and absolute and relative (to brain weight) spleen weights were elevated.
There were no viable fetuses in the 100 or 500 mg/kg/day dose groups; all implants
resulted in resorptions. At 10.0 and 25.0 mg/kg/day, the litter information was similar
to control, aithough fetal body weights were reported to be slightly depressed at 25.0
mg/kg/day. The only malformation noted was one fetus in the 10.0 mg/kg/day dose group
with shortened phalanges. The maternal NOEL was 25.0 mg/kg/day, based on increased
absolute and relative spleen weights at 100 mg/kg/day, and the developmental NOEL was
10.0 mg/kg/day, based upon reduced fetal body weights at the 25.0 mg/kg/day dose level.

Based upon the results of this range-finding study, 50.0 mg/kg/day was selected as a high
dose for the subsequent full developmental toxicity study in rats. Low-, low ‘mid-, and
high mid-dose levels chosen were: 1.0, 10.0, and 25.0 mg/kg/day, respectively.

3. Test Material Formulation, Administration . and Analysis

Suspensions of F6582 in corn oil were formulated once prior to study start. The test
substance was dissolved into a small quantity of acetone, then mixed with com oil and
stirred on a stirring plate. Nominal concentrations of 0, 1.0, 10.0, 25.0, and 50.0 mg/5
ml were prepared (based upon a constant dosage volume of 5 ml/kg) for administration %o
the respective test groups. -Dosing suspensions were stored refrigerated and were mixed
on a stirring plate for a minimum of 30 minutes prior to each use.

The test material was administered once daily to the study animals by gavage on Days 6-15
of gestation. Individual dosage volumes were adjusted daily, based upon the most recent
body weight value. Control animals received the vehicle (corn oil) in the same manner.

Samples of the formulations from each dose level were analyzed prior to the treatment
period. Concentration, homogeneity, and 5-week stability were determined by HPLC for
all samples. Results indicated that the formulations were homogeneous, within adequate
range of nominal concentrations, and were stable for at least the duration of the dosing
period. The report did not indicate the storage conditions for the formulations that were
analyzed for stability, i.e., whether they were stored at room temperature or under
refrigeration.

4. Observations

The rats were observed for mortality twice daily. Clinical observations were recorded once
daily, at approximately 4 hours posttreatment. Individual body weights were recorded on

ia
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gestation Days 0, 6-15 (inclusive), and 20. Food consumption was measured on geszation
Days O, 6, 15, and 20.

Surviving dams were sacrificed on Day 20 of gestation by CO2 asphyxiation. A £10sS
necropsy was performed on each rat. Spleen, brain, and gravid uterine weights were
recorded. Corpora lutea of pregnancy were counted, and uterine contents were examined
for pregnancy status, number and distribution of implantation sites, early and Iate
resorptions, ard live and dead fetuses.

Histopathological evaluation was performed on the preserved, stained spleens of each dam.
In addition to the standard homatoxylin and eosin stain, Prussian blue was used to idemtify
iron positive pigment (hemosiderin).

Following removal from the uterus, each fetus was weighed, sacrificed by €O
asphyxiation, tagged with an identification number, and placed in a jar containing either
methanol or Bouin’s fixative (one half of each litter per solution). The fetuses were
shipped to Argus Research Laboratories, Inc., where they were examined for gross external
alterations. Fetuses preserved in Bouin’s fixative were examined for visceral malformasions
and variations. Those fetuses preserved in methanol were eviscerated, examined for
gender, stained with alizarin red S, and examined for skeletal malformations and variations.

Malformations were defined as irreversible changes which occur at low incidence im this

species and strain; variations were defined as common findings in this species and strain,
reversible delays, or accelerations in development.

5. Statistical Analysis

The following methods of statistical analysis were performed, using SAS/STAT or
proprietary programs (see report No. FMC A91-3410, pages 22-23; Attachment 1).
Proportional data, i.e., the number of live and dead fetuses, number of total fetmses,
resorption incidences, proportion of male fetuses, and fetal incidence data, were anakyzed
by the Variance Test for Homogeneity of the Binomial Distribution. Parametric data
(maternal body weights, body weight changes, absolute and relative organ weights, fetal
body weights, and mean fetal ossification or alteration data) were analyzed using Bartliett’s
Test of Homogeneity of Variances, the Analysis of Variance, and/or Dunnett’s Test. Live
fetal body weights, mean numbers of resorptions, implantations, corpora lutea minus
implantations, and litter size were analyzed using the Kruskal-Wallis Test with Dumn's
Method of Multiple Comparisons when statistical significance was achieved, or with
Fisher’s Exact Test. No test for linear trend was performed, and the unit of analysis was
not indicated (i.e., the litter versus the fetus). The level of significance was p<0.05.

Historical control data, from the performing laboratory, for reproductive indices; matesrnal
necropsy observations; external, soft tissue, and skeletal alterations; and ossification site
averages in the CD rat were presented in the report and are appended to this DER as
Attachment 2.
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6. Compliance

The following required signed and dated statements were provided:
- Statement of No Data Confidentiality Claims
- Good Laboratory Practice Certification
- Quality Assurance statement
- EPA Flagging Statement (positive for criterium 5)

During the course of the study, no rats died due to test substance administration. However,
three rats, one each in the 0, 25.0, and 50.0 mg/kg/day dose groups, were sacrificed
between days 9-12 of gestation due to intubation accidents.

At the 50.0 mg/kg/day dose level, fresh or dried blood was observed around the vagina of
12 of the 25 rats (p<0.01) on one or more days beginning at gestation day 13 to 16.
These observations were judged to be related to fetal loss and attributed to treatment. A
similar observaticn was noted in one dam at the 25.0 mg/kg/day dose level but was not
attributed to test substance administration,

2. Matemnal Body Weight and Food Consumption Data
Summaries of mean maternal body weight change and food consumption values during
gestation are presented in Tables 1 and 2, respectively.

Table 1. Mean Gestation Body Weight Change Data (®)

-Days of Dose level (mg/kg/day)
Gestation 0 1.0 100 | 250 50.0
N 24 25 25 23 24
0-6 34 35 35 32 33
6-15 36 3 | 36 36 33
15-20 71 68 1) 67 442
0-20 141 136 141 135 109+=
0-20 Correcteda | 64 63 | e 65 69

a  Day 0-20 body weight change minus gravid uterine weight.
*  Significantly different from control value, p<0.01.
Note: Data were extracted from report No. FMC A91-3410, page 39. .
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Significant decreases in mean body weight change values were noted for the 50.0

mg/kg/day group on days 15-20 and 0-20; however, when corrected for gravid

weight, the day 0-20 body vyeight gain value was not significantly different from control.

Thediﬁ'ermnbodywughtgmnwaeannbutedmummt-mhwdfenllossatdu
50.0 mg/kg/day dose level. 'lhiswassupportedbythegwaﬁonfoodconsumpﬁondan
which were statistically similar between control and treated groups.
Table 2. Mean Gestation Food Consumption Data (g)
Days of Dose level (mg/kg/day)
Gestation 0 1.0 10.0 25.0 50.0
N 24 25 25 23 24

0-6 128 134 131 130 126

6-15 172 173 174 173 165

15-20 127 129 131 132 151

Note: Data were extracted from report No. FMC A91-3410, page 40.

At necropsy, unilateral hydronephrosis associated with
rat at the 1.0 mg/kg/day dose level.

other abnormality was observed at any other dose level.

urinary calculi were reported for one

This finding was not attributed o treatment, and no

Mean maternal absolute and relative spleen weight values are summarized in Table 3. At
the 50.0 mg/kg/day dose level,

control; however, the mean spleen-to-brain weigh
was determined to be a treatment-related effect.

Table 3. Mean Absolute and Relative2 Spleen Weights (g)

the absolute mean spleen weight value was similar to
t ratio was significantly increased. This

Dose Level (mg/kg/day)
Parameter 0 1.0 10.0 25.0 50.0
N 24 25 25 23 24
Absolute spleen weight (g) 0.64 0.63 0.64 0.70 0.70
Relative spleea weight (%) 32.59 32.98 2.4 36.23 36.71*

a  Mean spieen weight to brain weight ratio.

*  Significandy different from control value, p<0.0s.

Note: Data were extracted from report No. FMC A91-3410, pages 41-42.



Microscopic evaluation of the spleens revealed a moderate in
extramedullary hematopoiesis at the 50.0 mg/kg/day dose 1
observed in the other treated or
hematopoiesis were 2.08, 1.
groups, respectively (Report No. FMC A9 1-3410,
These scores represent grades of differentiation
reflective of severity. Hemosiderin pigment

as compared to control.

interpreted as being related to
over and abovematinthcbonemanowandwasconsideredassociatedto

4. Qbservations Noted at Cesarean Section

The results of the examination of uterine

4,

Table 4. Summary of Selected Cesarean Section Observations
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Crease in the degree of
evel; no similar effect was
control groups. Average grading scores for extramedv’lary

72, 1.72, 1.84, and 3.00 for the control through high-dose
Histopathology Report, pages 163-174).

between test and control spleens but are not

Wwas not increased in the spleen of test animals

The increased splenic extramedullary hematopoiesis was
an increased physiological demand for erythrocyte production

treatment.

contents at cesarean section are presented in Table

Significantly different from control value, p<0.05.
**  Significantly differeat from control value, p<0.01.

Note: Data were extracted from report No. FMC A91-3410, pages 43-44.

L2

- Dose level (mg/kg/day)

" Parameter 0 1.0 10.0 25.0 50.0
Number pregnant 25 25 25 24 24
Number of deathsa 1 0 0 1 1b
Number of litters totally resorbed 0 0 0 0 1
Number of viable litters 24 25 25 23 23
Number of implaatations/dam 14.8 14.4 14.3 14.4 13.9
Mean implantation loss ¢ 2.7 1.2 1.8 1.3 22

. Number of fetuses/litter 14.5 134 13.6 14.0 T7.9%*

Percent live fetuses d 98.3 93.6 95.5 97.0 55.9%+
Number dead fetuses (%) 0(0) 0(0) 0(0) 0(0) 3(0.9)*=
Number i itter 0.3 0.9 0.6 0.4 6.0%*

Total number (%d) 6(1.7) 23(6.4) 16(4.5) 10(3.0) 144(43. 2=

Number early (%d) 6(1.7) 23(6.4) 16(4.5) 7(2.1) 113(33.9)=

Number late (%d) o0) 0(0) 0(0) 3(0.9) 31(9.3)%=
Number (%) litters with resorptions 6(25.0) 13(52.0) 12(48.0) 8(34.8) 23(95.8)y==
Mean fetal body weights (g)

Total 335 3.47*= 3.41* 3.12% 2. 71

Male 3.43 3.60+* 3.52%» 3.21% 2.83%+
Female .7 3.33 3.30 3.03%+ 2.63*+
Percent males 41.3 52.4 50.4 49.8 40.9

a Deaths were the resuit of gavage injury.

b Not pregnant.

c Number of corpora lutea minus implantations/dam
d  Percent of total implantations.

»”
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The data demonstrated treatment-related decreases in mean litter size and in the percent of
total fetuses and live fetuses at the 50.0 mg/kg/day dose level. In addition, a treatment-
related increase was noted at that dose for the percent of dead fetuses; mean number of
resorptions; percent of early, late, and total resorptions; and percent of rats with any
resorption. Significant treatment-related decreaces in the fetal weight values (total
and by sex) were observed for the 25.0 and 50.0 mg/kg/day dose groups. Mean total and
male fetal weight values were significantly increased for the 1.0 and 10.0 mg/kg/day dose
groups as compared to control; however, this was not considered to be treatment-related.

5. Developmental Toxicity
Observations noted at eaternal, visceral, and skeletal evaluation of fetuses are summarized

in Table 5 and presented in further detail in Tables 6 (malformations) and 7 (skeletal
variations). Table 8 summarizes selected mean number of ossification sites per litter.

Table 5. Summary of the Incidence of Fetal Alterations

~ Dre (mg/kg/day)
Observation 0 1.0 10.0 25.0 50.0
No. fetuses (litters) examined 349(24) 336(25) 34129) 321023) 186(23)
Litters with fetuses with any 3(33.3) 11(44.0) 10(40.0) 12(52.2) 21(91.3)*=
alteration observed N(%)
Fetuses with any siteration 14(4.0) 18(5.4) 14(4.1) 18(5.6) 48(25.3)*=
observed N(%)
% Fetuses with any alteration/ 3.94 + 532 + 3.93 .+ 5.67 + 30.24 +
litter Mecan+S.D. 7.06 7.00 6.55 7.70 23.70%=
Litters. with fetuses with any 3(12.5) 1(4.0) 3(12.0) 0 7(30.4)%=
malformation observed N(%)
Fetuses with any malformation 3(0.9) 1(0.3) ‘ 3(0.9) 0 9(4.8)*=
observed N(%) '
% Fetuses with sny malformation/ 0.80 + 036 + 092 + 0.00 + 6.63 +
litter Mean+S.D. 2.19 1.82 258 0.00 12.46*
Litters with fetuses with any 6(25.0) 11(44.0) 8(32.0) 12(52.2)* 20(37.0)*=
variation observed N(%)
Fetuses with any variation 113.2) 18(5.4) 1203.5) 18(5.6) 43(23.1)==
observed N(%)
% Fetuses with any variation/ 314+ 532 + 338+ 5.67 & 27.52 +
liter Mean+S.D. 6.33 7.00 6.56 7.70 22.49%%

* Statistically differeat from control value, p<0.05.
**  Statistically different from control value, p<0.01.
Note: Data were extracted from report No. FMC A91-3410, pages 90-91.
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Table 6. Summary of Malformations
Dose (mg/kg/day)
Observation 0 1.0 10.0 25.0 500
EXTERNAL
No. fetuses exsmined 349(24) 336(2%) 341(25) 321(23) 186(23)
EYE - Bulge depressed  Fetus N(%) 0 1(0.3) ° 0 0
Litter N(%) 0 14.0) o o 0
JAW - Micrognathia Fetus N(%) 0 1(0.3) 0 (] 1(0.5)
Litter N(%) 0 1(4.0 ° 3 1(4.3)
PALATE - Cle#, medial  Fetus N(%) 0 1(0.3) 10.3) 0 0
Litter N(%) 0 1(4.0) 1(4.0) 0 9
BODY - Umbilical hernia Fetus N(%) 2(0.6) 0 (] 9 0
Litter N(%) 2(8.3) 9 0 ¢ )
BODY - Edema (anasarca) Fetus N(%) [+] 4] 1] 1] 4(2.2)%*
Litter N(%) 0 0 0 0 4174y
HINDPAW - Digits short, Fetus N(%) 0 0 0 0 1(0.5)
left Litter N(%) 0 u 0 0 1(4.3)
TAIL - Absent Fetus N(%) 0 0 1(0.3) 0 1.5)
Litter N(%) 0 0 1(4.0) 0 14.3)
TAIL - Thread-lke Fetus N(%) 1(0.3) 0 0 0 0
L Litter N(%) 144.2) 0 0 0 0
' VISCERAL
No. fetuses examined 176(29) 167(25) 171025) 163(23) 95(22)
HEART - Ventricular  Fetus N(%) 0 0 0 0 u.y
septal defect Litter (%) ) 0 0 0 1(4.5)
HEART/GREAT VESS£LSFetus N(%) 0 0 10.6) 0 0
Situs inversus Litter N(%) 0 0 1(4.0) 0 0
STOMACH/INTESTINES Fetus N(%) | 0 0 0 0 1(1.0)
Enlarged, filled Litter N(%) 0 0 0 0 14.5)
KIDNEYS - Fused Fetus N(%) 1(0.6) 0 0 0 0
Litter N(%) 1(4.2) ()} 0 0 0

**  Statistically different from ct.*rol value, p<0.01.
Note: Data were extracted from repmi No. FMC A91-3410, pages 92-98.
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Dose (mg/kg/dsy)
Observation 0 1.0 10.¢ 250 l 50.0
SKELETAL
No. fetuses examined 17324) 169(25) 170(25) 158(23) 91(21)
SKULL - Eye socket, Fetes N(%) ] 1(0.6) 3 0 o
small Litter N(%) ] 1(4.0) 0 0 0
SKULL - Mandibles, Fetas N(%) 0 1(0.6) ] 0 1.1)
short and/or fused Ligter N(%) ] 1(4.0 0 ] 1(4.8)
SKULL - Tympanic rings, Fetus N(%) 0 1(0.6) ] 0 -0
fused Lizer N(%) ] 1(4.0) 0 (] 0
RIBS - Short Fetes N(%) ] 0 0 ] 222
Litser N(%) ] ] 0 0 1(4.8)
FCRELIMBS - Radius  Fetas N(%) (i 0 0 0 3(3.3)s
and ulna, bent Litter N(%) 0 ] ) ] 209.5)
HINDLIMB - Fibuls, bent Fetos N(%) 0 ] 0 0 1.1)
Litter N(%) 0 0 o 0 1(4.8)

**  Statistically differcnt from control value, p<0.01.

Note: Data were extracted from report No. FMC A91-3410, pages 92-98.

In the control and treated groups, fetuses with any alteration were noted in 33.3, 44.0,

40.0, 52.2, and 91.3 (p<0.01) percent of the total litters (Table 5). At the high dose (50.0
mg/kg/day) 25.8% of the fetuses had any alteration, and the average percentage of fetuses
with any alteration was 30.24 per litter; these values were both statistically significant
(p<0.01) as compared to control. The increased incidences of alterations at the high-dose

were . attributed to significant increases in the fetal and litter incidences of both

malformations and variations at that dose. The percent of litters with fetuses with any
malformation (30.4%) or variation (87.0%), the percent of fetuses with any malformation
(4.8%) or variation (23.1%), and the mean percent of fetuses with any malformation
(6.63%) or variation (27.52%) per litter were significantly increased (p.<0.01) as comnared
to control. In addition, at the 25.0 mg/kg/day level, a significant increase (p<0.05) 1n the

percentage of litters with any variation was noted. These findings were considered to be
related to treatment with F6285.

External evaluation of the fewses revealed a significant increase (p<0.01) in the fetal and
litter incidences of edema (anasarca) at the 50.0 mg/kg/day level (Table 6). Four fetuses

(from four litters) were observed with anasarca at this dose, whereas no edematous fetuses

were observed in the control or other treated groups. This malformation was judged to be
treatment-related.  Neither the incidence nor the distribution of any other external

malformations noted suggested a response to treatment. These observations included

sporadic incidences of depressed eye bulge, micrognathia, cleft palate, umbilical hernia,



011175
-13- Guideline 83-3

short digits, and hypoplastic tail.

Likewise, visceral malformations noted (ventricular septal defect, situs inversus, ealarged
stomach and intestines, and fused kidneys) occurred sporadically and without dose response,
and therefore were not attributed to treatment (Table 6).

Skeletal malformations of the skull (including small eye socket, short and/or fused
mandibles, and fused tympanic rings) were not attributed to treatment due to the nature of
their incidence and distribution (Table 6). However, the fetal incidence of short 1ibs was
significantly increased (p.<0.01) at the 50.0 mg/kg/day dose level. Since this malformation
wasbeﬁevedmbemhtedwsigxﬁﬁmﬂyincr&sedskeletalvaﬁaﬁonsofﬂcﬁbs
(hypoplasia and/or wavy ribs, Table 7), it was judged to be attributed to treatment. In
addition, a significant increase in the number of fetuses with bent radius and ulna was noted
at the 50.0 mg/kg/day dose level, and an observation of bent fibula was noted in oge fetus
at that same dose level (Table 6). These observations were not present in the control or

Table 7. Summary of Selected Skeletal Variations

Dose (mg/kg/day)
Observation i 1.0 10.0 25.0 50.0
No. fetuses examined 173(24) 169(25) 170(25) 158(23) 9121
VERTEBRAE - Lumbar arches, Fetus N(%) (1] 0 1(0.6) 1(0.6) 4(4.4)*=
incompletely ossified Litter N(%) 0 0 1(4.0) 1(4.3) 4(19.0y=*
RIBS - Hypoplastic, Fetus N(%) ) 1(0.6) 1(0.6) ] 4(4.4y>=
incompletely ossified Litter N(%) 0 14.0) 1(4.0) 1] 3(14.3)
RIBS - Wavy Fetus N(%) 1(0.6) 1(0.6) 1(0.6) 0 30(33.0)>
_ Litter N(%) 14.2) 1(4.0) 1(4.0) 0 16(76.2)y*
STERNEBRAE - Incompletely Fetus N(%) 42.3) 6(3.6) 42.9) 7(4.4) 13(14 3)%=
ossified or unossified . Litter N(%) 3(12.5) 4(16.0) 4(16.0) 417.9) H42.8)
STERNEBRAE - Incompletely Fetus N(%) 3.7 5(3.0) 3(1.8) 5(3.2) 11(12.1)**
ossified - Litter N(%) 3(12.5) 4(16.0) 3(12.0) 3(13.0) 3(38.1)
STERNEBRARE - Unossified Fetus N(%) 1(0.6) 1(0.6) 1(0.6) 2(1.3) 22.2)
. Litter N(%) 1(4.2) 1(4.0) 1(4.0) 1(4.3) 209.5)
PELVIS - Incompletely Fetus N(%) |- 6(3.5) 6(3.6) 74.1) 7(4.4) 16(17.6)**
ossified pubes and ischia Litter N(%) 416.7) 5(20.0) 5(20.0) 3(13.0) 342.8)
PELVIS - Pubes, Fetus N(%) 6(3.5) 6(3.6) 7(4.1) 7(4.4) 16(17.6)%=
incompletely ossified Litter N(%) 4(16.7) 5(20.0) 5(20.0) 3(13.0) 9(42 8)
PELVIS - Ischia, Fetus N(%) 1(0.6) 3(1.8) 1(0.6) 6(3.8) 10(11.0)*=
incompletely ossified Litter N(%) 1(4.2) 3(12.0) 1(4.0) 2(8.7) 8(38.1)>*

**  Statistically different from control value, px0.01.
Note: Dzia were extracted from report No. FMC A91-3410, pages 92-98.
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other treated groups for this study, nor were they observed historically by the performing
laboratory in a two year period preceding the in-life portion of this study (Attachment 2).
These limb malformations were considered to be treatment-related.

No external or visceral variations of concern were observed. All skeletal variations of note
(Table 7) were judged to be reversible delays in ossification. Significant increases
(p<0.01) in the fetal and/or litter incidences occurred at the high-dose (50.0 mg/kg/day)
for variations in the vertebral arches (incompletely ossified), ribs (hypoplastic or wavy),
sternebrae (incompletely ossified or unossified) and pelvis (incompletely ossified ischia or
pubis). These increases in skeletal variations were judged to be related to treatment.

As demonstrated in Table 8, a significant reduction in the mean numbers of caudal
vertebral and metacarpal ossification sites was noted for both the 25.0 and 50.0 mg/kg/day
dose groups. At 50.0 mg/kg/day, the ossification site averages were also significantly
reduced for sternal centers, metatarsals, and hindpaw phalanges. All other ossification site
averages (for the hyoid; cervical, thoracic, lumbar, and sacral vertebrae; ribs, manubrinm
and xiphoid sternebrae; carpals, digits, and phalanges of the forepaw; and tarsals and digits
of the hindpaw) did not demonstrate any biologically or statistically significant difference
between treated and control groups.

Table 8. Summary of Selected Fetal Ossification Sites

Dose (mg/kg/day)
Ossification Sites per Litter
(Mean + S.D.) 0 1.0 10.0 250 50.0
No. fetuses examined 173(24) 169(25) 170(25) 158(23) 91(21)
VERTEBRAE - Caudal 4.92 + 4.85 + 4.80 + 4.56 + 445 +

0.49 0.49 0.45 0.39% 0.53*=
STERNEBRAE - Sternal . 3.64 + 361 + 3.62 &+ 348 + 339 +

0.27 0.33 0.31 0.26 0.38*
.FOREPAWS - Mctacarpals 3.55 + 351+ | 339+ 324 &+ 3.08 +
o 0.36 0.32 0.31 0.27%= 0.20**
HINDPAWS - Metatarsals 4.00 + 4.00 + 3.99 + 3.9 + 3.94 +
0.00 0.00 0.04 0.04 0.14%*
HINDPAWS - Fhalanges 500+ | 500+ 492 + 492 + 3.67 +
0.00 0.00 0.24 0.30 1.75%+

* Statistically different from control value, p<0.05
**  Statistically different from control value, p<0.01.
Note: Data were extracted from report No. FMC A91-3410, page 99.
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F. Discussion/Concli:z.ons

1. Maternal toxicity

Following oral administration of the test substance, F6285, to pregnant rats on days 6-15
of gestation, evidence of treatment-related toxicity to the high-dose (50.0 mg/kg/day) dams
consisted of significantly increased mean spleen-to-brain weight ratio and a moderate
increase in splenic extramedullary hematopoiesis, which was interpreted as being related
to an increased physiological demand for erythrocyte production over and above that in the
bone marrow. Clinical observations (fresh or dried blood observed around the vagina) and
significant decreases in mean maternal body weight change values on days 15-20 and 0-20
were considered to result from treatment-related fetal loss.

Maternal LOEL = 50.0 mg/kg/day _
(based upon increased relative spleen weight and splenic extramedullary
hematopoiesis) :

Maternal NOEL = 25.0 mg/kg/day

2. Developmental toxicity

Fetal viability: At the 50.0 mg/kg/day dose level, treatment-related decreases in mean litter
size and in the percent of total fetuses and live fetuses were noted. In addition, treatment-
related increases were noted for the percent of dead fetuses; mean number of resorptions;
percent of early, late, and total resorptions; and percent of rats with any resorption.

Fetal body weight: Treatment-related decreases in mean fetal weight values (total and by
sex) were observed for the 25.0 and 50.0 mg/kg/day dose groups.

Fetal alterations: In the control and treated groups, fetuses with any alteration were noted
in 33.3, 44.0, 40.0, 52.2, and 91.3 (p<0.01) percent of the total litters for the coatrol
through high-dose groups, respectively. At the 50.0 mg/kg/day dose, 25.8% (p<0.01) of
the fetuses had any alteration, and the average percentage of fetuses with any alteration was
30.24% per litter (p<0.01). The increased incidences of alterations at the high-dose were
attributed to significant increases in the fetal and litter incidences of both malformations and
variations ai that dose. The percent of litters with fetuses with any malformation (30.4%)
or variation (87.0%), the percent of fetuses with any malformation (4.8%) or variation
(23.1%), and the mean percent of fetuses with any maiformation (6.63%) or variation
(27.52%) per litter were increased (p<0.01). In addition, at the 25.0 mg/kg/day level, a
significant increase (p<0.05) in the percentage of litters with any variation was noted.

Malformations (treatment-related): At the 50.0 mg/kg/day dose, 1) the fetal and litter
incidences of edema (anasarca) were increased (p<0.01). Four fetuses (from four
litters) were obiserved with anasarca at this dose, whereas no edematous fetuses were
ooserved in the control or other treated groups. 2) The fetal incidence of short ribs was
increased (p<0.01). Since this malformation was believed to be related to significantly
increased skeletal variations of the ribs (hypoplasia and/or wavy ribs), it was attributed

>
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to treatment. 3) An increase (p<0.01) in the number of fetuses with bent radius and
ulna was noted, and an observation of bent fibula was noted in one fetus at that same
dose level. These observations were not present in the control or other treated groups
for this study, nor were they present in the historical control data from the performing
laboratory (Attachment 2). :

Variations (treatment-related): 1) Increases (p.<0.01) in the fetal and/or litter incidences .

of skeletal variations were reported at the 50.0 mg/kg/day dose level in the vertebral
arches (incompletely ossified), ribs (hypoplastic or wavy), stemebrae (incompletely
ossified or unossified) and pelvis (incompletely ossified ischia or pubis). 2) A significant
reduction in the mean numbers of caudal vertebral and metacarpal ossification sites was
noted for both the 25.0 and 50.0 mg/kg/day dose groups. At 50.0 mg/kg/day, the
ossification site averages were also significantly reduced for sternal centers, metatarsals,
‘and hindpaw phalanges.

Developmental LOEL = 25.0 mg/kg/day :
(based upon 1) decreased mean fetal weight and 2) retardation in skeletal
development as evidenced by an increased number of litters with any variation
and by decreased numbers of caudal vertebral and metacarpal ossification sites)
Developmental NOEL = 10.0 mg/kg/day

3. CORE Classification: CORE-Guideline
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were removed, weighed, sexed, and examined for external anomalies. They were then

There was no evidence of treatment-related maternal toxicity. All rats survived to cesarean
section. Maternal body weight change, food consumption, gross pathological findings, and
absolute and relative (to Hrain) spleen weight values were comparable between control and
treated groups. Vaginalbleedingbetweeng&tiondays 13 and 17 was observed in rats of all
groups (including control) and was judged by the study author to be related to the extrusion of
Reichert’s membrane, which has been shown to occur during this stage of pregnancy and is

Evans, 1920). This finding, although attributed to treatment, was not considered a toxic effect,
since the incidence of this finding in the control animals was high (14/24), and no correlation
to fetal loss was observed in any group.

Maternal LOAEL = Not determined .
Maternal NOAEL > 250 mg/kg/day

Evidence of treatment-related iCity consisted of decreased fetal body weight
and increased incidences of fetal alterations, comprised primarily of skeletal variations and
reductions in mean numbers of ossification sites.

At the high-dose level (250 mg/kg/day), significant treatment-related decreases in mean fetal
body weight (males, females, and combined) were observed. In addition, the percent of fetuses
with any alteration observed (9.8%) was increased (p<0.01) from the control incidence (3.2%).
The percent of litters containing fetuses with any alteration (68.0%) was also significantly
increased as compared to the control (37.5%) at the high dose, and was primarily attributable
to increased incidences.of skeletal variations. _

Fetal malformations noted were sporadic and not attributed to treatment. No external or visceral
variations of concern were observed. Significant treatment-related increases in the fetal and
litter incidences of incompletely ossified lumbar vertebral arches, hypoplastic or wavy ribs, and
incompletely ossified or nonossified ischia or pubes occurred at the high-dose (250 mg kg/day).

(incompletely ossified or unossified) was not judged to be treatment-related. At 250 mg/kg/day,
the mean numbers of thoracic vertebrat and rib ossification sites were significantly decreased,
a high-dose effect of treatment with F6285, consistent with the significant treatmeat-related
hypoplasia observed in'the skeletal evaluation of the ribs.

Developmental LOEL = 250 mg/kg/day
(based on decreased fetal body weight; increased incidences of fetal variations:
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hypoplastic or wavy ribs, incompletely ossified lumbar vertebral arches. and

incompletely ossified ischia or pubes; and reduced number of thoracic vertebral and

rib ossification sites) -
Developmental NOEL = 1§_ mg/kg/day

: CORE-Guideline; this study satisfies the guideline
recommendations for a §83-3(a) developmental toxicity (teratology) study in rats.

A. Materials

- 1. Test compound: Name: F6285 technical
Purity: 94.2%
Reference No.: E7301-72
Description: Solid

2. Vehicle: Name: Normal sdline (Banco)
Purity: 0.9%
Lot No.: GO-30

3. Test animals: Species: Rat -
Strain: Crl:CD®BR VAF/Plus®
Source: Charles River Laboratories, Portage, MI
Age: Young adult
Weight: 231-300 g at gestation day 0

4. Environment: Houcing: Individual stainless steel cages
- Lighting: 12 hours light/12 hours dark
Temperature: 61-74°F
Humidity: 41-85%
Food: Purina Rodent Chow 5002 24 libitum
. Water: Municipal water, automatic watering system 24 libitum

B. Methods - This study was conducted to evaluate the developmental toxicity of the test
substance, F6285, when administered by dermal application to pregnant female Sprague-
Dawley rats during the period of major fetal organogenesis. A copy of the study methods
is presented as Attachment 1.

L malﬂ.@t.&sa&.&dm

In a range-finding study (FMC study No. A91-3427, MRID No. 430046-03), F6285 was
administered orally to groups of 10 female rats each at dosages of 0, 50, 100, 500, and
3000 mg/kg/day. The test material, moistened with saline, was applied on days 6 through
15 of gestation, inclusive. Exposure periods were 6 hours in duration, and individual doses
were adjusted daily to body weight. . Cesarean sections were performed on day 20 of
gestation. The uteri and ovaries were examined for the number and distribution of
implantation sites, early and late resorptions, live and dead fetuses, and corpora lutea.
5%
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Each fetus was weighed, sexed, and examined for external abnormalities.

All rats survived to study termination. No clinical signs of toxicity were noted in any
treated group; vaginal bleeding in late pregnancy was attributed to the extrusion of

treatment groups. At 500 mg/kg/day, maternal body weight gains were reduced for
gestation days 15-20 and 0-20; at 3000 mg/kg/day, maternal body weight gains were
reduced for gestation days 6-15, 15-20, and 5-20. These decrements in body weight change
were attributed to fetal loss, as confirmed by ihe finding that corrected maternal body
weight gains and food consumptior values were similar between control and treated groups,

All litters at 3000 mg/kg/day were compleely resorbed; reduced litter sizes were observed
at 500 mg/kg/day with approximately 75% of the implants resorbed. Fetal body weights
were slightly depressed at 500 mg/kg/day. Sex ratio was not affected. i )

External fetal abnormalities included one fetus at 100 mg/kg/day with a *small bubble” in
the skin and three fetuses in one 500 mg/kg/day litter with malformations: 1) kinked tail,
scaly skin, shortened right forelimb, and shortened hindlimbs; 2) scaly skin, shortened right
forelimb, and shortened right hindlimb; and 3) scaly skin, shortened right forelimb,
shortened neck, kinked tail, and both hindlimbs rotated inward.

The maternal NOEL was 500 mg/kg/day, based on increased absolute and relative spleen
weights at 3000 mg/kg/day. The developmental NOEL was 100 mg/kg/day, based upcn
reduced fetal viability and decreased fetal body weights at the 500 mg/kg/day dose levei.

Based upon the results of tﬁis range-finding study, 250 mg/kg/day was selected as a high
dose for the subsequent full dermal developmental toxicity study in rats. The other
treatment levels chosen were: 5, 25, 50, and 100 mg/kg/day.

At receipt, all rats were randomized into their cages using a table of random numbers.
Following a period of acclimation, the female rats were mated with young adult male ras
of the same strain and scurce. Females were assigned to-the following study groups oa

Day 0 of gestation. No more than two females mated by the same male were assigned
any group..
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Group Dosea No. per
No. (mg/kg/day) Group

1 (Control) b

2 ' 5

1
1

50
100
250

a Administered in approximately 2.0 ml of saline,
b Vehicle control (saline). ’

3. Test Matesal Formulaton, Admirisimton, and Auguei

The study animals were exposed to the control and test substances by dermal application
on days 6-15 of gestation, inclusive. The-dose for each rat was calculated daily, based
upon individual body weight. The test substance was weighed onto a 2" x 2" gauze pad

Nl ls jw
iRIR BRI

exposure period. At the end of the expesure period, the bandages and pads were removed,
and any residual test substance was wiped away with clean gauze. The test sites were then
wiped with methanol, rinsed with water, and dried. Vehicle control animals were treated
in the same manner, but only saline was applied to the patch. .

The study report stated that the test substance was determined to be stable for the duratica
of the study (FMC A91-3428, page 18). Although no data were presented to verify this
statement, other reports submitted to the Agency demonstrate the stability of F6285 (FMC
Nos. A91-3410 and A92-3540). Since the test substance was applied without formulation
in a vehicle, concentration and homog ity data were not required.

4. QObservations

The rats were observed for mortality twice daily. Clinical observations were recorded once
daily, immediately after unwrapping. Individual body weights were recorded on gestation
Days 0, 6-15 (inclusive), and 20. Food consumption was measured and calculated for
gestation Days 0-6, 6-15, and 15-20.

Surviving dams ‘were sacrificed on Day 20 of gestation by CO2 asphyxiation. A gross
necropsy was performed on each rat. Spleen, brain, and gravid uterine weights were
recorded. Corpora lutea of pregnancy were counted, and uterine contents were examined

7%
/
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;-
for pregnancy status, number and distribution of implantation sites, early and late
resorptions, and live and dead fetuses,

Following removal from the uterus, each fetus was weighed, sacrificed by COp
asphyxiation, tagged with an identification number, and placed in a jar containing either
methanol or Bouin’s fixative (one half of each litter per solution). The fetuses were
shipped tc Argus Research Laboratories, Inc., where they were examined for gross external
alterations. Fetuses preserved in Bouin’s fixative were examined for gender and for
visceral malformations and variations using Wilson’s method of free-hand sectioning.
Those fetuses preserved in methanol were eviscerated, examined for gender, stained with
alizarin red S, and examined for skeletal malformations and variations, Malformations
were defined as irreversible changes which occur at low incidence in this species and strain;
variations were defined as common findings in this species and strain, reversible delays,
or accelerations in development. :

S. Statistical Analys

The following methods of statistical analysis were performed, using SAS/STAT or
proprietary programs (see report No. FMC A91-3428, pages 22-23; Attachment 1).
Proportional data, i.e., the number of live and dead-fetuses, number of total fetuses,
resorption incidences, proportion of male fetuses, and fetal incidence data, were analyzed
by the Variance Test for Homogeneity of the Binomial Distribution, Parametric data
(maternal body weights, body weight changes, food consumption, absolute and relative
organ weights, fetal body weights, and mean fetal ossification or alteration data) were
analyzed using Bartlett’s Test of Homogeneity of Variances, the Analysis of Variance,
and/or Dunnett’s Test. If the Analysis of Variance was not appropriate, the Kruskal-Wallis
Test or Fisher’s Exact Test was used. Live fetal body weights, mean numbers of
resorptions, implantations, corpora lutea minus implantations, and litter size were analyzed
using the Kruskal-Wallis Test with Dunn’s Method of Multiple Comparisons when
statistical significance was achieved, or with Fisher’s Exact Test. No test for linear trend
was performed, and the unit of analysis was not indicated (i.e., the litter versus the fetus).
The level of significance was p<0.05.

Historidn control data for reproductive indices, maternal necropsy observations, and
external, soft tissue, and skeletal alterations were presented in the report and appended as
Attachment 2;

6. Compliance

The following required signed and dated statements were provided:
- Statement of No Data Confidentiality Claims
- Good Laboratory Practice Certification
- Quality Assurance statement
- EPA Flagging Statement (positive for criterium 5

L
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C. Results | 01117¢

1. Maternal Mortality and Clinical Qbservat

All rats survived to cesarean section, and no signs of clinical toxicity were noted during the
study. Incidental clinical findings included alopecia, a palpable lump, a scab, and
unthriftiness. Vaginal bleeding between gestation days 13 and 17 was observed in rats of
all groups (including control). The incidences of occurrence for the control, 5, 25, 50,
100, and 250 mg/kg/day dose groups, respectively, were 14, 15, 17, 19*, 21*, and 24*
rats (* = significant, p<0.01). This finding was judged by the study author to be related
to the extrusion of Reichert’s membrane, which has been shown to occur during this stage
ofpregnancyandisfrequentlyobservedindermalsmdiesbmsethetmmnnotgmom
theaselves [Long, J.A. and Evans, H.M. (1920) A characteristic sign of pregnancy in the
rat detectable from the thirteenth to the sixteenth day. Anat. Rec. 18:249]. Although the
incidence of this finding increased in a dose-related manner, with statistical significance
achieved at the 50, 100, and 250 mg/kg/day dose levels, it was concluded that the bleeding
was not a treatment-related adverse toxic effect.

2. Matemal Body Weight and Food Consumption Data
A summary of mean maternal body weight change values during gestation is presented in
Table 2. Values were comparable between control and treated groups. Food consumption

data were reported for days 0-6, 6-15 » and 15-20 of gestation; the data did not demonstrate
any significant differences between control and treated groups (data not presented in DER).

Table 2. Mean Gestation Body Weight Change Data @®

| Dose level (mg/kg/day) |
s of 0 | 50| 20| s00] w0| 25
I ‘N~ 24 23 24 2 rzs 25
06" 37JTr 39 38 B | al 42
6-15 4 | a4 45 41 a3 a1
15-20 84 82 76 82 81 79
0-20 165 | 165 158 162 | 165 | 162
0-20 | 19 | 7 81 82 8
Corrected a L

a  Corrected body weignt = day 0-20 body weight change minus gravid
uterine weight. ;
Note: Data were extracted from report No. FMC A91-3428, pages 39-40.
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4. Maternal Gross Pathology and Spleen Weight Data

At necropsy, incidental observations (all observed in treated females) included splenic
changes (discolorations, irregular shaping with adhesions, and firm areas), a cystic ovary,
apparent unilateral uterine atrophy, and a subcutaneous mass. Neither the incidence nor
‘the distribution of findings were suggestive of a relationship to treatment.

Mean maternal absolute and relative (to brain) spleen weight values are summarized in
Table 3. No significant or biologically important differences were observed.

Table 3. Mean Absolute and Relative? Spleen Weights (g)

[

Dose Level (mg/kg/day) 1

Parameter 0 5.0 25.0 5090 | - 100 250

——— —

N 2% 23 2 n 25 25
Absolute spleen weight (g) 0.79 0.80 0.81 0.95 0.80 030 |
Relative spleen weight (%) 40.28 42.65 41.81 49.18 40.96 am |
n R a

2 Mean spleen weight to brain weight ratio.
Note: Data were extracted from report No. FMC A91-3428, pages 43-44.

5. Observations Noted at Cesarean Section

The results of the examination of uterine contents at cesarean section are presented in Table
4. The data demonstrated significant treatment-related decreases in mean fetal body weight

. (males, females, and combined) at the high-dose (250 mg/kg/day). Mean fetal wreight
values were significantly increased for the 5.0 mg/kg/day dose group as compared to
control; however, this was not considered to be treatment-related. Embryo/fetal sarvival
was not affected by tréatment of the dams.

6. Developmental Toxicity

Observations noted at external, visceral, and skeletal evaluation of fetuses are summarized
in Tables 5 (the incidence fetuses and litters with any alteration), 6a (external
malformations), 6b (skeletal malformations), and 7 (skeletal variations). Table 8
summarizes the mean number of ossification sites per litter.

Table 5 demonstrates that at the high-dose level (250 mg/kg/day), the percent of fetuses
with any alteration observed (9.8%) was increased (p<0.01) from the controi incidence
(3.2%). The pergent of litters containing fetuses with any alteration (68.0%) was also
significantly increased as compared to the control (37.5 %) at the high dose. The study
author did not consider these high-dose increases to be treatment-related. However, it is
the opinion of the reviewer that the increased incidence of fetal alterations at the 250
mg/kg/day dose level is an effect of treatment. Although a breakdown of the alterations
into malformations and variations was not provided in the report, it appears from the

o e iS4 i b e
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individual incidence data (summarized in Tables 6 and 7) that the overall increase in
alterations at the high-dose was primarily attributable to increased incidences of skeletal
variations (Table 7). In addition, fetal body weights were significantly decreased at the
same dose level (Table 4), a finding which is commonly associated with reductions in
skeletal development. A significant increase in the percent of fetuses with any alteration
at the 50.0 mg/kg/day level was not considered to be related to treatment, due to the lack
of dose-response and the lack of significance in the litter incidence at that level.

and one 250 mg/kg/day fetus had micrognathia. No visceral malformations were .
Observed skeletal malformations of the skull, vertebrae, and ribs (Table 6b) were related
almost entirely to the malformations noted at external examination (micrognathia,
exencephaly, and spina bifida). Neither the incidence nor the distribution of the external
or skeletal malformations suggested a response to treatment.

No external or visceral variations of concern were observed. All skeletal variations of note
(Table 7) were judged to be reversible delays in ossification. Significant treatment-related
increases (p<0.01) in the fetal and litter incidences of incompletely ossified lumbar
vertebral arches, hypoplastic or wavy ribs, and incompletely ossified or nonossified ischia
or pubes occurred at the high-dose (250 mg/kg/day). An additional significant increase in
the high-dose fetal incidence of variations in the sternebrae (incompletely ossified or
unossified) was not judged to be treatment-related because a dose response was not evident,
the litter incidence was not significant, and the fetal and litter numerical incidences of the
finding on this study were comparable to ranges observed historically (Attachment 2). The
study author did not consider the incompletely ossified lumbar arches or the reduction in
pelvic ossification at 250 mg/kg/day to be treatment-related; however, these findings,
although seen primarily in the high-dose and not in a dose-related pattern, were outside of
historical control ranges (Attachment 2). Such reductions in ossification are also consistent
with treatment-related decreases in mean fetal body weight at the high-dose level (which
was also, observed as a high-dose response, i.e., without a dose-response).  Other
significant increases or decreases in the fetal and/or litter incidences of skeletal findings in
the 5.0, 25.0, 50.0, and 100 mg/kg/day treated groups were not attributed to treatment.

The mean numbers of ossification sites (Table 8), were decreased (p<0.05) at the 250
mg/kg/day dose level for thoracic vertebrae and ribs. The study author did not judge these
findings to be treatment-related due to a lack of dose-response and the comparability with
historical control values. This reviewer, however, considers this to be a high-dose effect
of treatment with F6285, consistent with the significant treatment-related hypoplasia
observed in the skeletal evaluation of the ribs (Table 7). Slight, nonsignificant decreases
in ossification site averages were noted at the same dose level in the sacral and caudal
vertebrae, manubrium, sternebrae, metacarpals, metatarsals, and fore- and hindlimb
phalanges but were not attributed to treatment due to lack of significance and dose-
response; most of these findings also fell within the historical control ranges presented in
the study report (Attachment 2). All other ossification site averages (for the hyoid; cervical
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phoid sternebrae; carpals and digits of the forepaw; and tarsals and

digits of the hindpaw) did not demonstrate any biologically or statistically significant difference
between treated and control groups.

E. Discussion/Conclusions

1.

Maternal toxici

Following 6-hour daily dermal administration of the test substance, F6285, to pregnant
rats during days 6-15 of gestation, there was no evidence of treatment-related toxicity to
the dams. -

All rats survived to cesarean section. Vaginal bleeding between gestation days 13 and 17
was observed in rats of all groups (including control). The incidences of occurrence for
the control, 5, 25, 50, 100, and 250 mg/kg/day dose groups, cespectively, were 14, 15,
17, 19%, 21*, and 24* rats (* = significant, p<0.01). This finding was judged by the
study author to be related to the extrusion of Reichert’s membrane, which has been shown
to occur during this stage of pregnancy and is frequently observed in dermal studies
because the rats cannot groom themselves (Long and Evans, 1920). Although the
incidence of this finding increased in a dose-related manner, with statistical significance
achieved at the 50, 100, and 250 mg/kg/day dose levels, it was concluded that the
bleeding, although attributed to treatment, was not an adverse toxic effect, since the
incidence of this finding in the control animals was high (14/24), and no correlation to
fetal loss was observed in any group. The number of resorptions seen in this study is
comparable to the numbers seen historically (Attachment 2) and is indicative of the lack
of a toxic response to treatment with F6285.

Maternal body weight change, food consumption, gross pathological findings, and absolute
and relative (to brain) spleen weight values were comparable between control and treated
groups. ..

Maternal LOAEL = Not determined
Maternal NOAEL > 250 mg/kg/day

2.  Developmental toxicity

Significant treatment-related decreases in mean fetal body weight (males, females, and
combined) were observed at the high-dose (250 mg/kg/day). Mean fetal weight values
were significantly increased for the 5.0 mg/kg/day dose group as compared to control;
however, this was not considered to be treatment-related. Embryo/fetal survival was not
affected by treatment of the dams.

At the high-dose level (250 mg/kg/day), the percent of fetuses with any alteration
observed (9.8%) was increased (p<0.01) from the control incidence (3.2%). The percent

A
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of litters containing fetuses with any alteration (68.0%) was also significantly increased
as compared to the control (37.5%) at the high dose. The study author did not consider
these high-dosz increases to be treatment-related. However, it is the opinion of the
reviewer that the increased incidence of fetal alterations at the 250 mg/kg/day dose level
is an effect of treatment. Although a breakdown of the alterations into malformations and
variations was not provided in the report, it appears from the individual incidence data
that the overall increase in alterations at the high-dose was primarily attributable to
increased incidences of skeletal variations. In addition, fetal body weights were
significantly decreased at the same dose level, a finding which is commonly associated
with reductions in skeletal development. A significant increase in the number of fetuses
with any alteration at the 50.0 mg/kg/day level was not considered to be related to
treatment, due to the lack of dose-response and the lack of significance in the litter
incidence at that level.

Neither the incidence nor the distribution of the external or skeletal 'MMns noted
suggested a response to treatment. At external evaluation of the fetuses, two malformed
control fetuses were observed, one with micrognathia and one with anasarca. Among the

treated groups, micrognathia and aglossia were noted in three 50.0 mg/kg/day fetuses,

exencephaly with depressed eye bulges and open lids was observed in one 100 mg/kg/day

fetus and spina bifida was observed in another fetus at that dose level, and micrognathia

was reported in one 250 mg/kg/day fetus. No visceral malformations were reported.
Observed skeletal malformations of the skull, vertebrae, and ribs were related almost
entirely to the micrognathia, exencephaly, and spina bifida noted at external examination.

No external or visceral variations of concern were observed. All skeletal variations of
note were judged to be reversible delays in ossification. Sig ..: % ¢ treatment-related
increases in the fetal and litter incidences of incompletely ossified _. - ir vertebral arches,
hypoplastic or wavy ribs, and incompletely ossified or nonossified ischia or pubes
occurred at the high-dose (250 mg/kg/day). An additional significant increase in the high-
dose fetal incidence of variations in the sternebrae (incompletely ossified or unossified)
was not judged to be treatment-related because a dose response was not evident, the litter
incidence was not significant, and the fetal and litter numerical incidences of the finding
on this study were comparable to ranges observed historically. The study author did not
consider the incompletely ossified lumbar arches or the reduction in pelvic ossification at
250 mg/kg/day to be treatment-related; however, these findings, although seen primarily
in the high-dose and not in a dose-related pattern, were outside of historical control ranges
(Attachment 2). Such reductions in ossification are also consistent with treatment-related
decreases in mean fetal body weight at the high-dose level (which was also observed as
a high-dose response, i.e., without a dose-response).  Other significant increases or
decreases in the fetal and/or litter incidences of skeletal findings in the 5.0, 25.0, 50.0,
and 100 mg/kg/day treated groups were not attributed to treatment.

At 250 mg/kg/day, the mean numbers of thoracic vertebral and 1ib ossification sites were
significantly decreased. The study author did not judge these findings to be treatment-
related due to a lack of dose-response and the comparability with historical control valyes.
This reviewer, however, considers this to be a high-dose effect of treatment with F6285 .
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consistent with the significant treatment-related hypoplasia observed in the skeletal
evaluation of the ribs, relying preferably upon concurrent control values. Slight,
nonsignificant decreases in ossification site averages were noted at the same dose level in
the sacral and caudal vertebrae, manubrium, sternebrae, metacarpals, metatarsals, and
fore- and hindlimb phalanges but were not attributed to treatment due to lack of
significance and dose-response; most of these findings also fell within the historical

digits of the forepaw; and tarsals and digits of the hindpaw) did not den;onsttate any
biologically or statistically significant difference between treated and control groups.

Developmental LOEL = 250 mg/kg/day :

(based on decreased fetal body weight; increased incidences of fetal variations:
hypoplastic or wavy ribs, incompletely ossified lumbar vertebral arches, and
incompletely ossified ischia or pubes; and reduced number of thoracic vertebral and
rib ossification sites) .

Developmental NOEL = 100 mg/kg/day

3. CORE Classification: CORE-Guideline
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EXECUTIVE SUMMARY: The test substance, F6285, was 2dministered by gavage to pregnant
female New Zealand White rabbits (20/group) on days 7-19 of gestation (with the day of mating
defined as gestation Day 0) at dose levels of 1G0, 250, and 375 mg/kg/day. The rabbits were
observed for signs of toxicity; body weight and food consumption vaiues were recorded.
Cesarean section was performed on Day 28 of gestation; the does were necropsied, uterine
- weights were recorded, and uterine contents were examined. Fetal specimens were evaluated
for external, visceral, and skeletal abnormalities by standard methodologies.

In the does, treatment-related incidences of decreased feces and hematuria were noted at the 250
mg/kg/day or greater. In addition, at the 375 mg/kg/day dose level, five rabbits aborted.
Significant reductions in mean body weight change were observed for the dosing period (GD 7-
19) and for the study duration (GD 0-29, both before and after adjustment for gravid uterine
weight) at the 250 and 375 mg/kg/day dose levels. :

Maternal LOEL = 250 mg/kg/day, based upon increased abortions, clinical signs
(hematuria and decreased feces), and reduced body weight gain
Maternal NOEL = 100 mg/kg/day

At the 250 and 375 mg/kg/day dose levels, significant decreases in the percent live fetuses per
litter, significant increases in the percent early resorpidons per litter, and significantly decreased
fetal body weight (8 and 15% below control, respectively) were observed. These decrements
in litter size, survival, and weight were also observed as a significantly decreased mean gravid
uterine weight value in does at the 375 mg/kg/day dose level.

No external or visceral findings in fetuses suggested a response to treatment; however, skeletal
evaluation revealed dose- and treatment-related findings at the 375 mg/kg/day dose ievel. These
included significant increases in both the fetal and litter incidences of fused caudal vertebrae (a
malformation) and of partially fused nasal bones (a variation). In addition, at 375 mg/kg/day,
significant treatment-related reductions in ossification site averages were observed for
metacarpals and both fore- and hindpaw phalanges. .

Developmental LOEL = 250 mg/kg/day, based upon increased resorptions, decreased Hve
fetuses per litter, and decreased fetal weight :
Developmental NOEL = 100 mg/kg/day

CORE _CLASSIFICATION: CORE-Guideline; this study satisfies the guideline
recommendations for a §83-3(b) developmental toxicity (teratology) study in rabbits

A. Materals

1. Test compound: Name: F6285 technical
. Purity: 94.2%
Reference No.: E7301-72
Description: Solid
CAS No.: 122836-35-5

~1
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2. Vehicle: Name: Mazola Com 0il
Purity: Not provided
Lot No.: Not provided

3. Test animals: Species: Rabbit
Strain: New Zealand White
Source: Hazleton Research Products, Inc.
Denver, Pennsylvania
Age: Not specified
Weight: 2.60-3.45 kg at gestation day 0

4. Environment: Housing: Individual stainless steel cages
Lighting: 12 hours light/12 hours dark
Temperature: 65-77°F
Humidity: 33-81%
Food: Purina Rabbit Chow 5522, 150 g/day, ad libitum
Water: Municipal water, automatic watering system ad libitum

B. Methods - This study was conducted to evaluate the developmenml toxicity of the test

. substance, F6285, when administered by gavage to pregnant .2male New Zealand White

rabbits during the period of major fetal organogenesis. A copy of the study methods is
presented as Attachment 1.

1. Rationale for Dosage Selection

It was reported that in a range-finding study (FMC study No. A92-3539; data not

, provided), F6285 was admiristered orally to groups of 7 presumed pregnant rabbits each
at dosages of 0, 250, 500, and 1000 mg/kg/day (w/v) in comn oil. The test solutions were
administered at a constant volume of 2 ml/kg on days 7 through 19 of gestation, inclusive.
Individual dosés were adjusted daily to body welght. Cesarean sections were performed
on day 29 of gestation. The uteri and ovaries were examined for the number and
distribution of implantation sites, early and late resorptions, live and dead fetuses, and
corpora lutea. Each fetus was weighed, sacrificed, exammed for external abnormalities,
and sexed.

In the 1000 mg/kglday dose group, only two rabbits survived to cesarean section, and of
these, one had previously aboried, - At 500 mg/kg/day, three animals survived to study
termination; one was not pregnant and the other two had previously aborted. No
treatment-related mortality occurred at 250 mg/kg/day. In rabbits receiving 500
mg/kg/day, treatment-related clinical signs consisted of vaginal bleeding, decreased
locomotion, oral discharge, pallor, unthriftiness, and hematuria. Clinical observations in
the 1000 mg/kg/day dose group included these observations (except for vaginal bleeding)
with the addition of tremors and grinding teeth. No treatment-related clinical observations
were noted at 250 mg/kg/day. Maternal body weight and gravid uterine weight values,
litter size, number of implantations, and number of resorptions were similar between the
control and 250 mg/kg/day dose groups; no gross external alterations were noted in the
49
i
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fetuses. At 500 and 1000 mg/kg/day, there were no live fetuses; all were resorbed or
aborted. The maternal and developmental NOEL was 250 mg/kg/day, and the maternal
and fetal maximum tolerated dose was between 250 and 500 mg/kg/day.

Based upon the results of this range-finding study, 375 mg/kg/day was selected as a high
dose for the subsequent definitive developmental toxicity study in rabbits. Low- and mid-
dose levels chosen were: 100 and 250 mg/kg/day, respectively.

2. Mating, Group Assignment, and Dosage Levels

Following a period of acclimation, the female rabbits were mated with naive male rabbits
of the same strain and source. Mating was confirmed by visual verification of copulation
and microscopic evidence of sperm in a vaginal smear. Females were assigned to the
following study groups on Day 0 of gestation (apparently not by random assignment).

Group Do; No. per
No. (mg/kg) 1 Group I
1 (Control) b 20
2 (Low) 100 20
3 (Mid) 250 20
4 (High) 3745r 20

a Administered at constant volume of 2 mi/kg.
b Vehicle control (com oil).

3.

Suspensions of F6582 in corn oil were formulated once prior to study start. The test
substance was diluted in corn oil and mixed on a stirring plate. Nominal concentrations
of 0, 100, 250, and 375 mg/2 ml were prepared (based upon a constant dosage volume of
2 ml/kg) for administration to the respective test groups. Dosing suspensions were stored
refrigerated and were mixed on a stirring plate prior to and during use.

The test material was administered once daily to the study animals by gavage on Days 7-19
of gestation. Individual dosage volumes were adjusted daily, based upon the most recent
body weight value. Control animals received the vehicle (corn oil) in the same manner.

Samples of the formulations from each dose level and from cach mixing flask were
analyzed prior to the treatment period, Concentration and homogeneity were determined
by HPLC for all samples. Results indicated that the formulations were homogeneous and
were within adequate range (+ 5%) of nominal concentrations (FMC study No. A92-3540,

G1
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page 90). The stability of the test sut="ance in com oil for the duration of the dosing
period was reported to have been demonstrated on a previous study (FMC study No. A92-
3539; data not provicad), although the conditions of storage were not indicated. Results
of a stability study of F6285 stcred at room temperature for 24 months were provided
(FMC study No. A92-3540, page 79) and indicated only a 0.2% difference between initial
purity ar1 that determined at 24 months.

4. QObservations

Clinical observations were recorded once daily. Body weights were recorded once daily,
on gestation Days 0, 7-19, 24, and 29. Food consumption was not measured because the
rabbits were maintained on limited feed to prevent enteritis.

Surviving does were sacrificed on Day 29 of gestation by CO2 inhalation. A gross
necropsy was performed on each rabbit. Gravid uterine weights were recorded. Corpora
lutea of pregnancy were ~ounted, and uterine contents were examined for pregnancy status,
number and placement of implantations, early and late resorptions, and live and dead
fetuses. No indication was given in the study report if the uteri of apparently nongravid
females were further examined (i.e., stained with ammonium sulfide) to confirm pregnancy
status.

For females dying prior to study termination, a gross necropsy was performed, and the
uterus was examined for pregnancy status. Gravid uterine weights were recorded;
abnormalities and uterine contents were noted but not retained. Does that aborted were
sacrificed and necropsied; the report does not address examination of the uterus or fetuses
for these animals.

Following removal from the uterus, the fetuses were individually weighed, identified,
sacrificed by CO2 inhalation, and examined to identify gross external alterations. A gross
necropsy (examination for visceral anomalies), including coronal sectioning of the head to
identify internal brain.abnormalities, was performed on each fetus. The study report did
not indicate whether a detailed dissection of the heart was performed on each fetus to detect
cardiac anomalies. The sex of each fetus was determined by examination of the internal
reproductive organs. After visceral evaluation, all fetuses were fixed, macerated in an
aqueous potassium hydroxide solution, stained with alizarin red §, cleared, and examined
for skeletal alterations. A full description of the methods for processing the fetal specimens
for skeletal examination was not included in the study report.

5. Statistical Analysi

The following methods of statistical analysis were performed, using proprietary programs
(sce report No. FMC A92-3540, pages 11-14; Attachment 1). Parametric data (maternal
body weights, body weight changes, gravid uterine weights, and adjusted weight gains)
were analyzed using the Welch Trend Test. The number of does with complete
resorptions, fetal body weights, and sex ratios were analyzed vsing Exact Permutation
Trend Test, Analysis of Covariance, and the Test for Binomial Proportions, respectively.

e
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All other cesarean section data were analyzed by Jonkheere’s Trend Test. Fetal ossification
sites and mean percent of fetuses with any malformation or variation per litter, were
analyzed using Bartlett’s Test of Homogeneity of Variance, Dunnett’s Test, the Analysis
of Variance, Kruskal-Wallis Test, and/or Dunn’s Method of Multiple Comparisons, as

appropriate. The litter was used as the base unit of analysis; the level of significance was
p<0.05.

Historical control data, from the performing laboratory, for skeletal alterations and
ossification site averages in New Zealand White rabbits were presented in the rzport and
appended to this DER as Attachment 2.

6. Compliance

The following required signed and dated statements were provided:
- Statement of No Data Confidentiality Claims
- Good Laboratory Practice Certification
- Quality Assurance statement
- EPA Flagging Statement (negative)

 C. Results
1. Matemal Mortality

There were no treatment-related deaths during the study. However, five rabbits at the 375
mg/kg/day dose level were sacrificed following abortions on gestation days 21 (2 does), 22,
23, and 24. In addition, five rabbits (one at 375 mg/kg/day, two at 250 mg/kg/day, and

‘two at 100 mg/kg/day) died or were sacrificed due to misdosing. All other animals
survived to cesarean section.

2. Maternal Clinical Observations

Selected clinical observations noted during gestation are presented in Table 2. Treatment-
related incidences of decreased feces and hematuria were noted at the 250 mg/kg/day dose
level or greater. Other clinical observations noted during the study, including
abdominogenital staining, diarrhea, mucoid anal discharge, vaginal distention, and unkempt
appearance, occurred sporadically and were not considered treatment-related.

3. Maternal Body Weight 'and Gravid Uterine Weight Data

A summary of mean maternal body weight change and gravid uterine weight data is
presented in Table 2. Significant reductions in mean body weight were observed for the
250 and 375 mg/kg/day rabbits on gestations days 19 and 29 (data not presented in DER).
At these dose levels, body weight change was significantly reduced during the dosing

period

il
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Dose Level (mg/kg/dzy) I
Observation 0 100 250 375
Decreased feces 4113y | 28013 | 83(16) | 156(18)
Hematuria 0 0 3 107(16)
I ——— .
a  The total number of times an observation occurred (number of
animals with the finding).
N=20

Note: Data were extracted from report No. FMC A92-3540, page 23.

(gestation days 7-19) and for the study diration (gestation days 0-29, before and after

adjustment for gravid uterine wei

mg/kg/dzy dose level).

No treatment-related effects

observed at the 100 mg/kg/day level.

ght, which was also significantly reduced at the 375
on maternal body weight were

Table 2. Mean Maternal Body Weight Change and Gravid Uterine

_ Weight (kg)
| Dose Level (mg/kg/day) 1
Days of
Gestation 0 100 250 375
N _16 18 | 18 13
0-7 019 | o021 | o019 | o021
7-19 0.17 0.14 0.05* | -0.11**
- 19-29 026 | 027 | 028 | 025
029 062 | 062 | o052« | 03se |
Gravid uterine weight | 0.47 | 048 | 0.45 0.32++
Adjusieca 0-29 . 0.15 | 0.14 | 006 | 0.03*

a  Day 0-29 body weight change minus gravid uterine weight.
*  Statistically different from control value, p < 0.05.
** Statistically different from control value, p < 0.01.
Note: Data were extracted from report No. FMC A92-3540, page 44.



4. Maternal Gross Pathology

No treatment-related observations were noted at necropsy
lesions found were associated with intubation errors.

5. Observations Noted at Cesarean Secticn

The results of the examination of uterine contents at cesarean section are presented in Table
3. As noted previously in this DER, there was a treatment-related increase in the number
of does aborting at the high-dose level (375 mg/kg/day).

Table 3. Summary of Selected Cesarean Section Observations

011176
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of the does. The only gross

Dose level (mg/kg/day)
Parameter --0 100 250 375
Number inseminated 20 20 20 - 20
Number pregnant 16 20 20 20
Number not pregnant 0 0 0 1
" Number of deathsa 0 2 2 1

Number of litters aborted 0 0 0 5
Number of litters totally resorbed 0 0 0 1
Number viable litters 16 18 18 12
Number of implantations/doe 8.13 8.61 9.22* 9.23*
Mean preimplantation lossb 1.1 1.2 0.4 12
Number of fetuses/litter 7.6 8.0 8.2 5.5

Mean percent live 94 94 89+ 57

Mean percent dead 0 0 0 0
Percent early resorptions/litter 1 3 8* 33==
Percent late resorptions/litter 5 3 2 : 10
Mean fetal body weights (g) 42.43 42.94 39.01* 35.97*=
Mean sex ratio 0.60 0.58 0.57 0.50

O U P

a  Deaths were the result of intubation errors; all rabbits that died were pregnant.
. b Number of corpora lutea minus implantations/doe.
*  Significantly different from control value, p<0.05.
** Significantly different from control value, p<0.01.
Note: Data were extracted from report No. FMC A92-3540, pages 49-53,

Significant increases in the number of implantation sites per doe were noted at the mid- and
high-dose levels (250 and 375 mg/kg/day); these increases were not judged to be related
to administration of F6285. Treatment- and dose-related observations at these levels
included significant decreases in the percent live fetuses per litter and significant increases
in the percent early resorptions per litter. An additional treatment- and dose-related
finding, significantly decreased fetal bouy weight, was also noted at the mid- and high-dose
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levels (8 and 15% decreased from control, respectively). No effects of treatment were
observed at the iow-dose (100 mg/kg/day’ level.

7. Developmental Tomicity

Observations noted at external, viseeial, and skeletal evaluation of fetuses are presented in
Tables 4 (malformations) and 5 (variations). Table 6 summarizes the mean number of
selected ossification sites observed per litter.

Both the fetal and litter incidences of the malformation described as fused caudal vertebrae
were statistically significant for the 375 mg/kg/day dose group as compared to control; this
was judged to be a treatment-related effect, since the incidence was above the historical
control value for this strain of rabbit (Attachment 2). All other malformations noted were
considered to be incidental and not related to test substance administration, since incidences
of specific findings ia treated groups were not statistically significant, no dose-related
patterns were appareat, and the incidences fell within those observed historically by the
performing laboratory.

The only external variation presented was a description of bulging eyes, which was judged
by the Study Director to be related to the small size of the fetuses ior which this finding
was noted. No visceral variations were noted at any dose level. Reported skeletal
variations included common alterations in the degree of ossification of the skull (especially
the nasal and frontal bones), sternebrae, and pelvis. .. significant increase in the fetal and
litter incidences of partially fused nasal bones, which was also greater than historically
observed, was considered to be dose- and treatment-related. This finding was the major
~ contributing factor to the significant fetal increase of aa, irregular ossification of the nasals.
Other sporadic statistically significant incidences noted ix the degree of ossification in the
skull and pelvis, as well as noasignificant findings noted in the hyoid, ribs, sternebrae, and
scapulae, were withia the historical range and were not considered to be related to
treatmern:.

As demonstrated in Table 6, a significant reduction in the mean numbers of caudal
vertebral ossification sies was noted for the 250 mg/kg/day dose group; however, since a
dose-related effect was not observed, this finding was not attributed to treatment. At 375
mg/kg/day significant treatment-related reductions in ossification site averages were also
observed for metacarpals and both fore- and hindpaw phalanges. All other ossification site
averages (for the hyoid; cervical, thoracic, lumbar, and sacral vertebrae; ribs; manubrium,
sternal centers, and xiphoid; carpals and digits of the forepaw; and tarsals, metatarsals, and
digits of the hindpaw) did not demonstrate any biologically or statistically significant
difference between trezied and control groups.
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Table 4. Summary of Malformations
Dose (mg/kg/day)
Observation 0 100 250 378
No. fetuses (litters) examined 122(16) 144(18) 148(18) 71(12)
EXTERNAL
No. fetuses (litters) affected ] [+] 0 5(2)
FORELIMB(S) - abnormal flexure Fetus N(%) 0 0 0 2(2.8)
Litter N(%) o ] 1] 1(3.3)
TAIL - short Fetus N(%) ] [+] ] I(1.9)
Liter N(%) | © 0 0 1(8.3)
HEAD - excacephaly FausN(%) | o [ 0 1(1.4)
Liwee N(%) | o 0 0 1(8.3)
HEAD - domed® Fus N(%)| 0 0 0 1(1.4)
| Litter N(%) 0 [+] ] 1(8.3)
VISCERAL -
r
No. fetuses (litters) affocted 1(1) ] 0 [+ ]
BRAIN - Dilated lateral Fetus N(%) 1(0.8) [ [+] (4]
veatricle® Litter N(%) 1(6.2) 0 o []
SKELETAL
No. fetuses (litters) affected 1(1) (1) 2(2) 4(4)
SKULL - incompletely ossified Fetus N(%) [+ ] ] 0 1(1.4)
frontals, parietal, inter- Litter N(%) 1] D] . 0 1(8.3)
parietal, supraoccipitel
VERTEBRAE - caudal, fused Fewus N(%) 0 [} 0 3(4.2)>*
. : Liter 13(%) 0 0 0 3(25.0)*=
VERTEBRAE - caudal, minlign&d' Fetus N(%) 1(0.3) ] 2(1.4) 2(2.8)
) Litter N(%) 1(6.2) 0 11.1) 1(3.3)
VERTEBRAE - caudal, 11 presead FeusN(%) | 0 .0 0 101.4)
’ , Litter N(%) 0 4] 0 1(8.3)
RIBS - split (R7/RS, unilateeal) Fetus N(%) 0 10.7) Q ]
e Litter N(%) (1] 1(5.6) 0 ]
- -
2 Internal evaluation of the brain revealed no abnormalities.
b Noted at internal evalustion of brain; not observed at external examinstion.
c Associated with exencephaly.
d Associated with short teil.
z

*  Statistically different from control value, p <0.01.
Nots: Data were extracted from report No. FMC A92-3540, pages 55 and 126-130.
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Table 5. Summary of Selected Varistions

Dose (mg/kg/day)
Observation 4] 100 250 375
No. fetuses (litters) examined . 122(16) 144(18) 148(18) 71(12)
EXTERNAL
No. fetuses (litters) affected ] 0 5(2) 4«1
EYES - bulging® Fetus N(%) 0 1 o 5(1.0) 4(5.6)
Litter N(%) ] 0 2(16.7) 1(8.3)
I "
VISCERAL
No. fetuses (litters) affected 0 0 1] 0
SKELETAL
L
SKULL - summary of ali irregular Fous N(%) |~ 30(24.6) | 49(34.0)= 60(40.5)** 28(39.4)=
cssifications Litter N(%) 14(87.5) 14(71.9) 16(38.9) HELT
NASALS - summary of all irregular Fotus N(%) 24(19.7) 30(20.8) 45(30.4)** 24(33.3)**
ossifications® Litter N(%) 12(73.0) 14(77.8) |- 15(83.3) 10(33.3)
NASALS - partially fused Fetus N(%) 0 0 10.m 5(7.0)**
Litter N(%) 0 ] 1(5.6) 3(25.0)**
NASALS/FRONTALS - irregular suture Fetus N(%) 0 96.2)*~ 6(4.0)* 5(1.0)**
Litter N(%) 0 6(33.3) 5(21.3) 4(33.3)
FRONTALS - summary of all irregular Fetus N(%) 10(8.2) 25(17.4) 23(15.9) 10(14.1)
ossification® Litter N(%) 7(43.3) 9(50.0) 13(72.2) 5(41.7)
SCAPULAE - ala, irregularly shaped Fetus N(%) 0 2(1.4) 2(1.4) 2Q2.3)
or wavy ) Liter N(%) 0 (1LY 2(11.1) 18.3)
PELVIS - pubes, not ossified Fetus N(%) 0 ] 0 45.6)*=
Litter N(%) 0 0 0 1(8.3)
s Bulging eyes atiributed to small size of fetusca.
b Includes internasals; intrenasals; irregular suture; fused; midline suture displaced; nlnh/fronnh. irregular suture.
c Includes interfrontal; intrafrontal; irreguler suture; incompletely ossified.
=

Statistically different from coatrol vaiue, p <0.05.
*%*  Sutistically different from control value, p <0.01.
Note: Dsta were extracted from report No. A92-3540, pages 55 aad 126-130

(b
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Table 6. Summary of Selccted Fetal Ossification Sites

Dose (mg/kg/day)
Ossification Sites per Litter
(Mean + S.D.) 0 100 259 375
No. fetuses examined 122(16) 144(18) 148(18) 71(12)
VERTEBRAE - Caudsl 16.78 + 16.70 + 17.14 + 16.74 +
0.36 0.27 0.40** 0.27
FORELIMB - Metacarpals 499 + 5.00 + 5.00 + 492 +
: 0.03 0.00 0.00 - 0.13%=
FORELIMB - Phalanges 13.78 + 13.74 & 1379 + 13.39 +
0.31 0.32 0.31 0.50%=
HINDLIMB - Phslanges 12.00 + 11.99 4+ 12.00 + 11.83 +
0.00 0.02 0.00 0.35%

**  Sttistically different from control value, p<0.01.
Note: Data were extracted from report No. FMC A92-3540, page 132,

D. Discussion/Conclusions -
1. Matemnal Toxicity

Administration of the test substance, F6285, to fe'::zle New Zealand White rabbits on Days
7-19 of presumed gestation by oral javage at doses of 100, 250, and 375 mg/kz/day
produced evidence of maternal (systemic) toxicity at the 250 mg/kg/cay (mid-dose) and 375
mg/kg/day (high-dose) levels.

Treatment-related incidences of decreased feces and hematuria were noted at 250 mg/kg/day
or greater. In addition, at the 375 mg/kg/day dose level, five rabbits aborted. Significant
reductions in mean body weight change were observed for the dosing period (GD 7-19) and
for the study duration'(GD 0-29, both before and after adjustment for gravid uterine
weight) at the 250 and 375 mg/kg/day dose levels,

Maternal LOEL = 250 mg/kg/day, based upen increased abortions, clinical signs
(hematuria and decreased feces), and reduced body weight gain

Maternal NOEL = 100 mg/kg/day -

2. Developmental Toxicity .‘

At the 259 and 375 mgyxg/day dose levels, significant decreases in the percent live fetuses
per litter, significant increasss in the percent early resorptions per litter, and significantly
decreased fetal body weight (8 and 15% of control, respectively) were observed. These
decrements in litter size, survival, and weight were also observed as a significanly
decreased mean gravid uterine weight value in does at the 375 mg/kg/day dose level.

*1
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No external or visceral findings in fetuses suggested & 25y ~nse ‘G treatment; however,
skeletal evaluation revealed dose- and treatment-related findi. .~ s the 375 mg/ke/day dose
level. These included significant increases in both the fetal and litter incidences of fuseg
caudal vertebrae (a malformation) and of pattially fused nasal bones (a variation). in
addition, at 375 mg/kg/day, significant treatment-related reductions in ossification site
averages were observed for metacarpals and both fore- and hindpaw phalanges.

Developmental LOEL = 250 mg/kg/day, based upon increased resorptions, decreased
live fetuses per litt:r, and decreased fetal weight

Developmental NOEL = 100 mg/kg/day

3. CORE Classification: CORE-Guideline
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EXECUTIVE SUMMARY: The test substance, F6285, was administered to Fischer 344 rats
(10/sex/group) for 90 days at dietary levels of 0, 50, 100, 300, 1000, 3000, and 7000 ppm. Ten
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additional rats per sex per group at the control, 1000, and 3000 ppm levels were maintained an
additional 4 weeks to assess recovery. The rats were observed for signs of toxicity; oody weight
and food consumption values were recorded weekly. Ophthalmoscopic examinatiors were
conducted prior to treatment and at study termination. Blood samples were collected from all
animals at termination, and hematology and clinical chemistry evaluations were performed.
After 90-days of treatment, 10 rats/sex/group were sacrificed and necropsied. Recovery animals
were sacrificed and necropsied after 4-weeks on control feed. Organ weight data were recorded,
and tissues were processed for subsequent specified histopathological examination.

Administration of the test substance caused severe anemia complicated by inanition. The anemia
was postulated to result from the interference of heme biosynthesis through the inhibition of
protoporphyrin oxidase and the accumulation of protoporphyrin IX. As a result of the anemia
and inanition, all high-dose (7000 ppm) rats died befcre Week 6 of study and one 3000 ppm
female died during Week 2. Treatment-related clinical observations in all 7630 ppm animals and
all 3000 ppm females included decreased or brownish-red feces, red abdominogenital staining,
decreased locomotion, hypersensitivity to touch; dehydration, pale eyes and ears, shedding far,
unthriftiness, and walking on toes. At 3000 and 7000 ppm, mean body weight values for both
sexes were significantly decreased through the periods of treatment and rewsvery. Decreased
body weight gain was also noted for males at 1000 ppm during recovery. Food consumption
.was decreased for all animals that died on study and at 3000 ppm for some measured intervals.

During the treatment phase, increased white blood cell counts, decreased hemoglobin and
hematocrit, decrcased mean corpuscular volume and mean corpuscular hemoglobin measurements
in 1000 and 3000 ppm rats were attributed to treatment; some of these effects remained through
the recovery period. Treatment-related decreases in platelet counts were noted in 1000 ppm
males after treatment, and in 1000 and 3000 ppm females at both bleeding intervals. The
number of nucleated red-blood cells was significantly higher in 3000 ppm rats after treatment,
and in 1000 and 3000 ppm females after the recovery period; red blood cell counts were
significantly elevated at 1000 and 3000 ppm after the recovery period. ALT levels were
significantly decreased for 1000 and 3000 ppm males after treatment, and for 1000 pPpm males
following the recovery period.

Gross and microscopic | .nological treatment-related findings in the spleen were attributed to
the observed anemia. Enlarged spleen was observed in 1/10 males and 9/10 females at 3000
ppm, and in 8/10 males and 1/10 females at 7000 ppm. At 3000 ppm, absolute and relative
spleen weights were increased for both sexes, with the effects more pronounced in the females
After 4-weeks of recovery, eniarged spleen was noted for 1/10 females at 3000 ppm, and
although spleen weights remained increased, some recovery was evident.

Significantly increased liver weig™t (relative to body weight) for males and females following
treatment and significantly decreasea liver weight (relative to brain weight) for females following
the recovery period were noted at 300¢ ,ym. These changes may be related to treatment. Other
significant organ weight findings, in the adrenals, heart, brain, kidneys, and testes of animals
in the 3000 ppm treatment group and in the heart and testes of males at 1000 pom were
considered to be secondary toxic effects resulting from the treatment-related body weight
depression and anemia.

21
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Follov. - 5 t-+mur « or' 2, histopathological findings were observed in both sexes at tie
3000 =2 7000 wpm jevel. | .. treatmunt-related lesions were observed following the recovery
pericu. ©us e the 7200 and 3000 ppm treatment groups, anemia was directly associated with
MiCroscopic alw_uions in the oone marrow and spleen and with related lesions in the heart,
liver, lunge. and kidneys. Effects werz more severe in females, resulting in earlier mortality
at 700 ppm (average time to mortality was 18 days for females, as comparad to 32 days for
maies); in the males, the longer exposure time prior to death resulted in increased severity of
erythroid hyperplasia in the bone marrow. The anemia resulted in a loss .. maturs erythrocytes
and accumulations of ' ‘rge numbers of nucleated erythrocyte precursors (reticulocytes) in the
bone marrow and spleen. Splenic effects also incleded increased extramedullary hematopoiesis.
G.her microscopic changes noted in both sexes at 3000 and 7000 ppm were associated with
inanition.

Based upon findings following a 4-week recovery period, the effects of dietary administration
of F6285 appear to be reversible.

NOEL = 300 ppm (19.9 mg/kg/day in males; 23.1 mg/kg/day in females)

LOEL = 1000 ppm (65.8 mg/kg/day in males; 78.1 mg/kg/day in females)

based on clinical anemia (reduced hematocrit, hemoglobin, mean cell volume, and mean cell
hemoglobin values during treatment; increased red blood cell count during recovery)

: CORE-Guideline; this study satisfies the requirements for a §82-1
subchronic toxicity study in rats and is acceptable for regulatory purposes.

A. Materials

1. Test compouynd: Name: F6285 technical
. Purity: 90.7%
Reference No.: E6529-31-1
Description:  Tan solid
.. CAS No.: 122836-35-5

2. Test animals: Species: Rat
Strain:  Fisher 344 (CDF strain)
Source: Charles River Laboratories, Kingston, NY
Age at start of treatment (Day 1): 7.5 weeks
Weight (Day-1): 104-154 g (males); 104-126 g (females)

4, Environment: Housing: Individual stainless steel cages
Lighting: 1. hours light/12 hours dark
Temperature: 68-76°F
Humidity: 26-87%
Food: Purina Rodent Chow 5001 ad libitum
Water: Municipal water, automatic watering system ad libitum

B. Methods - This study was conducted to evaluate the subchronic toxicity of the test
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substance, F6285, when administered in the diet to male and female Fisher 344 rats for
approximately 90 days, followed by a 4-week recovery period.

1. Group assignment and dose level

Following quarantine, rats were assigned, via a computer-generated body weight
dependent randomization procedure, to the following test and control groups:

Dietary No. Males No. Females
Concentration2
Group (ppm) 90-Days | Recovery | 90-Days Recovery

' 1 0 (Control) 10 10 10 10
2 50 10 - 10 -

3 100 10 - 10 -

4 300 10 - 10 -

5 1000 10 10 10 10

6 3000 10 10 10 10

7 7000 10 - 10 -

a  Not adjusted for purity.

2.1 .IE l.. l.. . I l-

The test substance, F6285, was ground into a fine powder, then weighed and added
to approximately 500 g of diet to form a pre-mix. After mixing by hand, the pre-mix
was added to the appropriate quantity of diet for each treatment level, and mixed in
a Patterson-Kelly 16 quart blender for approximately 10 minutes. The control diet

was not blended. -

The appropriate dietary mixes were administered fresh weekly to the test animals for
a period of at least 90 days....The control group was maintained on basal diet
throughout the study, and the animals in the recovery groups were provided basal diet

from study day 91 through to termination.

The f}equency of diet preparation was not indicated. Diet mixtures were stored in

closed containers at room temperature until used.

Diet samples were analyzed by reversed phase HPLC using UV detection. Mixtures
of F6285 in rodent chow (method of storage not specified) were found to be stable for
a period of at least 58 days (FMC report No. A89-2881, page 664). Homogeneity of
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a non-study dietary mix (550 ppm) was determined prior to study start and once
during the in-life phase. Adequate homogeneity was demonstrated; however, the
mixing times indicated for the homogeneity samples (15-20 minutes) exceeded the 10-
minute mixing time reportedly used in diet formulation procedures. Samples of each
dietary level were analyzed for concentration of F6285 throughout most of the study
duration (FMC report No. A89-2881, pages 627-632). Itis not possible to correlate
the analysis dates with the dates or intervals of sample collection. A summary of
concentration analyses was provided (page 618); however, the data presented appear
to be derived from a different FMC study. Nevertheless, actual concentrations were
generally determined to be within £10% of nomimal. More difficulty was
encountered in achieving nominal concentrations for the lower dose levels (50-300
ppm); this may have been related to the mixing procedure (time in the blender).

These issues, although of concern, were not judged to compromise the overall -

adequacy of the study.

3. Observations

a. Clinical observations - All rats were observed twice daily for mortality and once
daily for clinical signs of toxicity.

b. Body weight and food consumption - Body weight data were recorded at study
start (Day 1), weekly thereafter, and at termination. Food consumption was
measured weekly, from study start until termination.

c. thxhalmmnig_gzamjm~Aumswerecxaminedbyaveteﬁnary
ophthalmologist prior to the initiation of treatment and prior to study termination.
Animals with pretreatment abnormalities were not placed on study.

d.  Clinical pathology - On study day 95 or on day 32 of the recovery period, blood

~ samples were collected, via puncture of the orbital sinus, from all surviving rats

for hematology and clinical chemistry inalyses. The rats were fasted overnight
prior to bleeding. The following parameters were evaluated:

”a) Hematology

hematocrit platelet count

hemoglobin mean corpuscular hemoglobin

erythrocyte count : concentration (MCHC)

total leukocyte count mean corpuscular

differential leukoc,te volume (MCV)

count mean corpuscular hemoglobin (MCH)
b) Clinical chemistry

calcium potassium

phosphorus . glucose

chloride blood creatinine

sodium total bilirubin

rAlL
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albumin
total serum protein aspartate aminotransferase
albumin/globulin ratio (calculated) (AST/SGOT)
alanine aminotransferase blood urea nitrogen (BUN)
(ALT/SGPT)

e. Sacrifice and necropsy - All rats that died prior to study termination were
subjected to a complete necropsy. After 96 to 99-days of continuous dietary test
substance administration, or after day 33 of the recovery period, all surviving
rats were sacrificed by intraperitoneal injection of thiamylal sodium and
exsanguination and were necropsied. Organ weight values were recorded for the
brain, heart, liver, kidneys, gonads, adrenals, and spleen. Tissues collected and
processed included: -

Brain (medulla/pons, cerebral Esophagus
cortex, cerebellar cortex) Skin
Spinal cord (cervical, thoracic, Exorbital/lachrymal giands

lumbar) Small intestine

Pituitary (duodenum, jejunum, ileum)
Thyroid/parathyroid Large intestine
Thymus (cecum, colon, rectum)
Lungs/trachea Femur including articular surface
Heart Urinary bladder
Sternum with bone marrow Lymph nodes (submandibular,
Salivary glands mesenteric) '
Liver Sciatic nerve with muscle attached
Spleen : Mammary gland
Kidneys Adrenals
Pancreas : Ovaries
Uterus » Testes
Vagina, Aorta
Prostate Stomach
Epididymis . Eyes

: Gross lesions

f.  Histopathology - Tissues from the control and Group 6 (3000 ppm) rats that were
sacrificed at the termination of the study, as well as tissues from rats that died
prior to study termination, were examined microscopically. In addition, the
lungs, liver, kidneys, spleen, and all organs with gross lesions in Groups 2, 3,
4, and 5 (50, 100, 300, and 1000 ppm, respectively) were examined
microscopically. '

[ X2 TN
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4. Statistics

The following methods of statistical analyses were performed, using SAS/STAT or
proprietary programs (FMC report No. A89-2881, pages 15-16). An analysis of
variance (ANOVA) was performed on data that were determined to be normally
distributed (by Proc Univariate). Homogeneity of variance was analyzed by Bartlett's
test. For homogeneous data, treated group means were compared to control by
Dunnett’s test; for non-homogeneous data, a T-test was conducted. Data which were
not normally distributed were log-transformed prior to analysis. If log-transformation
did not achieve normal distribution, nonparametric methods (Kruskal-Wallis Non-
Parametric ANOVA, and Dunn’s Test for Multiple Comparisons) were used to
determine if treatment groups were significantly different from control.

5. Compliance

The following signed and dated statements were included:
Statement of No Data Confidentiality
GLP Compliance Statement i
Flagging statement for potential adverse effects (none noted)
Quality Assurance Documentation

C. Results

1.

Mortality and clinical ot .

All high-dose (7000 ppm) rats died before Week 6 of study. The average time to
mortality for males was 32 days and for females 18 days. In addition, one 3000 ppm
female died during Week 2 of treatment-related toxicity. All other rats survived to
termination of the 90-days of treatment.

Treatment-related clinical observations were observed in all 7000 ppm animals and all
3000 ppm females. These observation included decreased or brownish-red feces, red
abdominogenital staining, decreased locomotion, hypersensitivity to touch,
dehydration, pale eyes and ears, shedding fur, unthriftiness, and walking on toes (data
from FMC report No. A89-2881, pages 171-241). During the recovery phase, no
treatment-related observations were noted.

2. Body weight

Mean body weight and body weight change data are presented in Table 1. At 3000
and 7000 ppm, mean body weight values for both sexes were significantly decreased
as compared to control from Week 1 of study through the entire period of treatment
(or until death), and throughout the 4-week recovery period. For 3000 ppm males,
the mean body weight gain was 83.3% of control at the end of treatment, and 85.9%
of control at the end of the recovery period. For females in that group, body weight
gain was 71.6% of control at the end of treatment, and 79.5% of control at the end

I’J(é
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of recovery. The mean body weight values of males at 1000 ppm were similar to
control values throughout the treatment period; however, during the recovery period,
significant decreases in mean body weight and body weight gain were noted. At the
-end of the recovery period, the body weight gain for 1000 ppm males was 90.1% of
control. The body weight data for females at 1000 ppm were similar to control
values, as were body weight data for all treatment groups less than 1000 ppm.

Table 1. Selected mean body weight and body weight change values (g)

Treatment level (ppm)
foseral 0 50 100 | 300 | 1000 | 3000 | 7000
Males
Day 1 128 | 128 | 130 | 128 | 128 128 | 127
Wk 1 155 | 156 |-156 | 156 | 15¢ | 146 101+
Wk § 28 | 223 | 24 | 236 | 222 205+ | g5es
Wk 8 258 | 252 | 255 | 267 | 249 232% 2
Wk 13 296 | 290 | 202 | 304 | 284 %70 | —
Wks 0-13 168 | 161 | 163 | 176 | 156 4oer | —
Recovery Wk 1 3Mm | — - — 288 | 27600 | —
Recovery Wk 4 328 | — - - 309* | 300%e | —
Day 1-Recovery Wk 4 | 191 | — - - 1720 | 1640 |
Females
Day 1 114 | 1use | us | us | us 115 11s
Wkl 120 129 | 129 | 127 | ;7 1078 | gs5ee
Wk 5 cofo1s8 | 159 | 157 | 158 | 157 - | 14aes | 101
Wk 8 168 | 169 | 166 | 167 | 166 153es | o
Wk 13 181 | 181 179 | 183 |17 1630 |
Wks 0-13 67 | 68 | e | 68 | ¢ ] -
Recovery Wk 1 188 | - | — - 190 169%s | —
Recovery Wk 4 T 198 | — — - 201 1815 | —
Day 1-RecoveryWk 4 | 78 | — = - 82 62 | —

& All high-dose (7000 ppm) animals died prior to Week 6.

. Significantly different from control value, p<0.05.

**  Significaptly different from control value, p<0.01.

Note: Data were extracted from report No. FMC A89-2881, pages 27-30.

in7
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3. Food consumption and test substance intake

A sﬁmmary of selected food consumption data is presented in Table 2. Food
consumption was decreased for all animals that died on study. In addition, at 3000
ppm, food consumption values were significantly reduced for males at weeks 2-4, 13,

and recovery week 1 and for females at weeks 1-3 and 9-13.

Table 2. Selected mean food consumption values (g)
-

a  All high-dose (7000 ppm) animals died prior to Week 6.
. Significantly different from control value, p<0.05.
**  Significantly different from control value, p<0.01.

Note: Data were extracted from report No. FMC A89-2881, pages 31-34.

Compound intake values were calculated from ' individual body weight and food
consumption data and are summarized in Table 3.

Table 3. Mean test substance intake (mg/kg/day)

a All high-dose (7000 ppm) animals died prior to Week 6.

Treatment (ppm)
Sex
50 100 300 1000 3000 7000
Males 33 6.7 19.9 65.8 199.3 53492
Females 4.0 7.7 1 231 78.1 230.5 404.3 2
N A

Note: Dats were extracted from report No. FMC A89-2881, pages 35-38.

L ]
Treatment level (ppm)
Interval
o 50 100 300 1000 3000 7000
Males
Wk 1 101 101 103 103 101 94 470>
Wk 5§ 103 101 105 110 103 96 37
Wk 13 111 109 1381 115 109 102* a
Recovery Wk 1 116 - -~ -— 109 108* -
Recovesry Wk 4 118 - - — 110* 112 -
Females
R
Wk 1 89 85 91 90 91 61%* 32
Wk 5§ 86 87 84 85 86 86 59
Wk 13 86 89 83 87 86 76%* —
" Recovery Wk 1 92 - -_ — 96 92 -—
Recovery Wk 4 9 -~ -~ — 9% 88 -
A S S PRI e
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Ophthalmological examinati

Evaluation of the study animals for ophthalmological findings did not identify any
effects that were attributed to treatment (report No. FMC A89-2881, pages 672-673).

Clinical pathol

Selected hematology and serum chemistry findings are summarized in Tables 4a and
4b, respectively.

White blood cell counts were significantly elevated for rats at 3000 ppm during the
treatment phase of the study. Significant decreases in hemoglobin ‘and hematocrit
counts were observed for rats at 1000 and 3000 ppm after 13 weeks of treatment; red
blood cell counts were significantly elevated at these levels after the recovery period.
Mean corpuscular volume and mean corpuscular hemoglobin measurements were
significantly decreased for males at 300, 1000, and 3000 ppm after the treatment
phase, and for 1000 and 3000 ppm males after recovery; for females, significant
decreases in MCV and MCH were observed at 1000 and 3000 ppm both 13 weeks
after treatment and after the 4-week recovery period. Platelet counts were
significantly decreased in 300 and 1000 ppm males after treatment, and in 1000 and
3000 ppm females at both bleeding intervals. The number of nucleated red blood cells
was significantly higher in 3000 ppm rats after treatment, and in 1000 and 3000 ppm
females after the recovery period. .

Mean sodium levels were significantly increased for males at 3000 ppm after
treatment, and for 1000 ppm males and 3000 ppm males and females following
recovery. These increases fell within published historical ranges and were therefore
not considered by the study author to be treatment-related (Mitruka, B.M. and H.M.
Rawnsley, Clinical Bi ical a matological Reference Valyes in Norms

i 4 i ) , 2nd edition, Year Book Medical
Publishers, Chicago, 1981). Alanine aminotransferase (ALT) levels were significantly
decreased for 1000 and 3000 ppm males after treatment, and for 1000 ppm males
following the recovery period. Although the recovery values fell within reference
ranges, the posttreatment values did not and were considered to be potentially
treatment-related.

Other sporadic statistically significant findings noted during clinical pathological
evaluation were not considered to be treatment-related due to a lack of dose response
and/or because the values fell within the published historical control reference ranges.

6 -
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~ Table 4a. Selected mean clinical pathology findings - Males 011176
Hematology Clinical chemistry
e WBC RBC HGB HCT MCV | MCH PLT NRBC NA ALT
Treatment Phase
e T e
0 15 8.18 16.3 49.4. 60 19.9 740 03 140.5 57
50 74 8.33 16.3 49.83 €0 19.6 715 0.7 140.7 57
100 1.5 8.39 16.4 50.1 60 19.5 729 0.8 141.0 57
300 7.4 8.38 16.0 49.4 59 19.1% | @657+ 0.6 140.3 67
1000 13 8.44 15.5%= 47.8%¢ 5T 18.4%¢ 611* 1.0 141.2 53 1
3000 10.1%* 8.63 13.5*= 4]1. 7% 43s* 15.7%+ 669 26.3%* | 141.8%= | 41e=
PR :
Recovery Phase -
R
0 1.7 8.60 16.8 51.5 60 19.6 99 04 144.4 6S
1000 7.8 £.88+* 16.9 51.6 58+ 19.0%= T4 0.7 145.7%¢ | S6% i
3000 1.6 9.35%» 17.0 ©51.5 55+ 18.1%+ 768 0.5 145.3%= | S4es
* Significantly different from control value, p<0.05. )
%+ Significantly different from control value, p<0.01.
Note: Data were extracted from report No. FMC A89-2881, pages 39-43 and 49-51.
Table 4b. Sclected mean clinical pathology findings - Females
R
Hematology Clinical chemistry
- pem WBC RBC HGB HCT ﬂLyCH PLT NRBC NA ALT
s IR R
Treatment Phaso
0 58 7.66 16.1 49.6 65 21.0 m 22 140.8 50
so | sa 765 | 159 |98 | 2090 | 28 | o9 1412. | so
100 6.1 1.76 "16.2 5.3 65 209 785 13 141.3 47 '
300 6.0° " 1.79 16.2 50.2 65 208 739 1.0 141.5 52 q
1000 | 6.4 7.86 14.9%% | 46.5%* | S9es | 189+ | gs7es | 32 141.1 4“4
3000 10.1** | 7.74 11.6%% | 36.8%*% | 47+= 14.9%* | 661%% | 86.4%* | 141.2 43 ‘
i A S
" “Recovery Phase
o 5.0 7.88 16.6 50.7 64 210 803 2.4 144.5 64 g
1000 4.9 8.21* 16.4 50.3 61 20.0%* 6605+ 0.8¢ 1459 87 ]
3000 4.9 8.60%* 17.1 51.4 60+ 19.8%% 647 0.3+ 146.6%* 56
=
* Significantly different from control value, p.<0.0S.
**  Significantly different from control value, p<0.01.
Note: Data were extracted from report No. FMC A89-2881, pages 44-48 and 52-54.

A
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- Enlarged spleen was observed in 1/10 males and 9/10 females
at 3000 ppm, and in 8/10 males and 1/10 females at 7000 ppm (FMC report
A89-2881, page Nos. 490-505). After 4-weeks of recovery, this finding was also
noted for 1/10 females at 3000 ppm (FMC report AB89-2881, page Nos. 571-

576). Other incidental gross pathology findings reported were considered to be
unrelated to treatment.

Organ weight data - Absolute and relative (to body weight and brain weight)
organ weight data are summarized in Tables 5a (males) and 5b (females). At
3000 ppm, absolute and relative spleen weights were increased for both sexes,
with tae effects more pronounced in the females. At the end of the 4-week
recovery period, spleen weights remained enlarged, but some recovery was
evident. These findings were considered to be related to treatment.

Significant organ weight findings noted at 3000 ppm included increased lLiver
weight (relative to body weight) for males and females following treatment, and
decreased relative (to brain weight) liver weights for females following the
recovery period. These changes may be related to treatment. .

Other significant organ weight findings, in the adrenals, heart, brain, kidneys,
and testes of animals in the 3000 ppm treatment group and in the heart and testes
of males at 1000 ppm were considered to be secondary toxic effects resulting
from the treatment-related body weight depression and anemia.

Histopathology - Treatment-related histopathological findings were observed in
both sexes at the 3000 and 7000 ppm levels following 13 weeks of dietary
administration of F6285 (Pathology Report, page Nos. 462-475). Microscopic
findings noted in the tissues of rats from the 50, 100, 300, and 1000 ppm groups
following 13 .weeks of dietary administration did not suggest a relationship to
treatment. Following a 4-week recovery period for rats at 1000 and 3000 ppm,

~'no treatment-related lesions were observed (Pathology Report, page Nos. 561-

570).

Administration of the test substance caused severe anemia complicated by
inanition, with resulting mortality, at 7000 ppm. Table 6 presents a summary of
lesions associated with anemia at the 3000 and 7000 ppm treatment levels. For
both treatment groups, the anemia was directly associated with microscopic
alterations in the bone marrow and spleen and with related lesions in the heart,
liver, lungs, and kidneys. Affects were more severe in females, resulting in
earlier mortality at 7000 ppm (average time to mortality was 18 days for females,
as compared to 32 days for males); in the males, the longer exposure time prior
to death resulted in increased severity of erythroid hyperplasia in the bone
marrow. The anemia resulted in a loss of mature erythrocytes and accumulations
of large numbers of nucleated erythrocyte precursors (reticulocytes) in the bone

01i17¢
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Trestment (ppm)
0 50 | 100 | 30 | 1000 | 300 [ o 1000 | 3000
Absolute orgen weight (g)
®
Adrcuals J 0046 | 0047 f 0051 | 0os2 | oos4 | 0o [ o0s3 | o0ss | oos2 I
Brain 1741180 |18 s |1 [am Juss |18 | 1se |
Heart 087 ] 08 foss o2 0% |oss | 1ot | osore | oooee |
Kidneys § 176 | 194 § 193 | 1see | 186 |13 [ 220 [ 200 | 100 |
Live § 871 o0t 939 |om | 917 | sss wst |2 |om
Splen § 064 | 066 j 068 | 068 | 068 | 0s2er § 064 .| 059¢ | osom
Teses § 281 | 293 |285 | 208 |.230 |27 f 303 | 308 | 201
Organ-o-body Wﬁt"fﬂﬁo(’) —
Adrenals § 0017 | 0.017 | 0017 | 0017 | 0020 | o019 | 0017 | 0010 | oors
Brain 0635 | 0636 | 0639 | 0609 | 0666 | 07190 § o086 | 0614 | o0.caee
Hat § 0318 | 0314 | 0306 | 0310 | 0328 | 0338 § 0319 | 0305 | osmz
Kidneys § 0642 | 0.682 | 0669 | 065 | 0.6 | oct1t [ 0697 | 0708 | oo
Live § 317 | 318 }325 | 327 | 334 | 349 § 338 | 331 | 26
speen | 0232 | 0231 [ 0235 | 0225 | 026 | o3zee | oz08 0200 | 0205
Tees | 1025 | 1037 [ 0995 | 1o | 1oz | 1095 | ooem 1042¢ | 1045
: Orgaa-io-brain weight ratio (%)

Adreaals l 265 | 265 |27 |28 |20 [272 § 288 |37 | 27
Hae | soss | et [ wwor | s1iz | wous | 4209 | o2 5002 | 4s.63
Kidoeys | 10190 | 107.58 | 105.05 | 1097 | 10065 | 9526 § 1575 | 11570 107.42¢
Livee | s0298 | 50092 [ sties | se133 | so32s | 6725 | 37208 53.08 | snss
spleca || 3694 | 3640 | 3693 | 5740 | 3695 | 5090 | a0 1215 | 39
Teses | 16230 | 163.2¢ [ 15573 | 16504 | 15016 | 15308 | 1&5.01 | 100 162.55

*  Significantly different from control value, p<0.05.
**  Significantly different from control vakue, p<0.01.
Note: Data were extracted from report No. FMC A89-2831, pages 59-70.
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Table 5b. Mean absolute and relative organ weight data in females

Treatment (ppm) Recovery (ppm) I
Organ I o 50 100 300 1000 3000 I 0 1000 3000
Absolute organ weight (g)
Adremals § 0.055 0.056 0.056 0.053 0.052 0.061* 0.059 0.065 0.061 I
Brain 1.69 1.76 1.70 1.72 1.67 1.69 1.713 1.69 1.7 (
Heat 4 0.63 0.69 0.64 0.65 0.66 0.69 0.66 0.69 0.68
Kidneys u 1.26 1.39 1.26 1.35 1.2t 1.37 1.37 1.37 1.31
Liver l 6.16 6.42 6.13 6.28 6.28 6.82 6.48 6.57 6.10*
Spleen I 0.63 0.66 0.64 0.67 0.70 1.45%% l 0.56 0.57 0.64%*
Ovaries I 0.08 0.08 i&l 0.08 - 0.07 0.08 I 007 | 008 0.08
7 Organ-to-body weight ratie (%)
Adrenals l 0.032 0.031 0.032 0.030 0.031 0.038* 0.031 0.034 0.035
Brain I 0.978 0.980 0.970 0.967 0.989 1.058 0.917 0.875 1.010°**
Heart ! 0.366 0.380 0.364 0.367 0.388 C.433* 0.350 0.356 0.392¢=
Kidneys 0.720 0.7 0.716 0.758 0.715 0.8354 0.726 0.709 0.754
Liver 3.56 3.54 3.46 3.52 3.70 4.26** 3.43 3.40 3.51
Spleen 0.363 0.365 0.363 0.378 0.411 0.902*¢ § 0.298 0.293 0.366%=
Ovaries || 0.044 0.043 0.046 0.044 0.040 0.047 0.039 0.042 0.046
e——
Organ-to-brain weight ratio (%)
- S —

Adrensls 3.24 3.18 3.30 3.09 .13 3.60 3.4 3.89 3.47
Heart 37.54 3930 | 31.73 37.95 3931 41.08 38.24 40.70 38.93
Kidneys §  74.86 79.34 74.17 78.28 72.50 80.36 79.40 81.21 74.83
Liver 365.60 | 365.34 | 360.28 | 365.53 | 374.96 40444 375.16 | 389.96 348.40+
Spleen 37.26 37.48 37.69 39.15 41.57 86.13%* § 3265 33.51 36.33
Ovaries 4.59 437 44;@ 4.52 4.04- 4.49 422 4.87 4.55

hd Significantly different from control value, p <0.0S.
**  Significantly different from control value, p <0.01.
Note: Data were extracted from report No. FMC A89-2881, pages 59-70.
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marrow and spleen.  Enlargement of the spleen due to extramedullary
hematopoiesis was also observed. Anemia-related hypoxemia Ied to associated
histopathological cardiac and pulmonary lesions, including: atrial thrombosis and
hypertrophy, perivascular pulmonary edema, increased numbers of alveokar
macrophages, medial and endothelia] cell hypertrophy of pulmonary arteries,
pulmonary arterial thrombosis, and emphysema. Renal alterations associated
with anemia included eosinophilic granular/proteinaceous casts, dilated cortical
tubules with flattened or hypertrophied epithelial cells, and scattered individual
epithelial cell necro.is.

Other microscopic changes noted in both sexes at 3000 and 7000 ppm were
associated with inanition and included varying degrees of hepatocyte fatty change,

nodes, involution of the thymus, generalized hypoplasia of the bone marrow,
reduction of thyroid follicular colloid, atrophy of the mammary gland, atrophy
of skeletal muscle, acinar cell degranulation of the pancreas, azospermia and
germinal epithelial atrophy or degeneration of the testes, prostatic atrophy, and
anestrus. Hypertrophy of the adrenal cortex in rats at 7000 ppm was considered

D. Diseussion/Conclusi

Administration of the test substance caused severe anemia complicated by inanition. The
anemia was postulated to result from the interference of heme biosynthesis through the
inhibition of protoporphyrin oxidase and the accumulation of protoporphyrin IX.

As a result of the anemia and inanition, all high-dose (7000 ppm) rats died before Week
6 of study. Dueto a greater severity of toxicity in females, the average time to mortality
for females was 18 days and for males 32 days. One 3000 prm female also died during
Week 2 of treatment-related toxicity. All other rats survived to termination of the 90-days
of treatment. ‘ .

Treatment-related clinical observations in all 7000 ppm animals and all 3000 ppm females
included decreased or brownish-red feces, red abdominogenital staining, decreased
locomotion, hypersensitivity to touch, dehydration, pale eyes and ears, shedding fur,
unthriftiness, and walking on toes. During the recovery phase, no treatment-reiated
observations were noted.

Evaiuation of the study animals for ophthalmological findings did not identify any effects
that were attributed to treatment.

At 3000 and 7000 ppm, mean body weight values for both Je..es werz significantly
decreased as compared to control from Week 1 of study through the entire period of

17y
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Table 6. Selected incidences of microscopic lesions related to anemia
Males Females
Tissue and finding U] 3600 | 70000 0 3000 7000%
ppm ppm ppm ppm ppm ppm
HEART
Atrial thrembosis ] 1 6 0 ] 1
Atrial hypertrophy 0 0 4 -0 0 2
LIVER
Central lobular hepstocyte necrosis 0 0 9 0 1 3
Coagulation necrosis (irregular regions) 0 0 4 0 1 4
SPLEEN
Extrameduliary hematopoiesis - moderate 0 4 1 9 10 1
- marked 0 0 3 0 0 1
Hemosiderin pigment - moderate 0 9 5 8 8 1
- marked 0-- 1 1 0 0 0
Reticulocytes in vessels 0 10 10 0 10 6
Increased reticulocytes, sinusoids 0 10 0 0 10 0
BONE MARROW/STERNUM ~
Zrythroid hyperplasia - moderate 0 3 0 0 10 2
- marked 0 7 9 0 0 1
Granulocytic hypoplasia - mild 0 10 0 0 3 2
. - moderate 0 0 1 0 5 2
- marked 0 0 8 0 3 ]
BONE MARROW/FEMUR
Erythroid hyperplasia - mild 0 9 1 0 7 2
- moderate 0 0 8 0 3 2
Granulocytic hypoplasia - moderate 0 ] 0 1 2
LUNGS
Foamy alveolar macrophages in alveoli 1 5 8 0 7 4
Thickening alveolar scptal walls 0 '] 9 ] 1 4
Chronic passive congestion 0 (1] 9 0 3 .9
Perivascular edema ., 0 0 9 0 2 3
Alveolar macrophage hyperplasia 0 6 9 0 9 3
Medial hypertrophy, arterial walls ] 0 9 0 1 6
<ibrin thrombi, arteries 0 0 4. 0 0 1
Intimal cell hypertrophy, arterics 0 0 9 () 1 s
Emphysems. . . : [ 0 10 0 1] 9
KIDNEBYS . —
Eosinophilic granular casts -0 1 ] 0 s 1
Dilsted cortical tubules with flattened and/or
hypertrophied epithelial cells 0 0 0 0 4 1
Tubular epithelial necrosis 0 0 0 0 3 1
o
MN=10
L All high-dose (7000 ppm) animals died prior to Week 6.
Note: Data were extracted from report No. FMC A89-2881, pages 475-486.
1
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treatment (or until death), and throughout the 4-week recovery period. For 3000 ppm
males, the mean bedy weight gain was 83.3% of control at the end of treatment, and
85.9% of control at the end of the recovery period. For females in that group, body weight
gain was 71.6% of control at the end of treatment, and 79.5% of control at the end of
recovery. The mean body weight values of males at 1000 ppm were similar to control
vaiues throughout the treatment period; however, during the recovery pericd, significant
decreases in mean body weight and body weight gain were noted. At the end of the
recovery period, the body weight gain for 1000 ppm males was 90.1% of control. The
body weight data for females 4t 1000 ppm were similar to control values, as were body
weight data for all treatment groups less than 1000 ppm.

Food consumption was decreased for all animals that died on study. At 3C00 ppm, food
consumption values were significantly reduced for males at weeks 2-4, 13, and recovery
week 1 and for females at weeks 1-3 and 9-13.

White blood cell counts were significantly elevated for rats at 3000 ppm: during the
treatment phase of the study. Significant decreases in hemoglobin and hematocrit counts
were observed for rats at 1000 and 3000 ppm after 13 weeks of treatment; red blood cell
counts were signifizantly elevated at these levels after the Tecovery period. Mean
corpuscular volume and mean corpuscular hemoglobin measurements were significantly
decreased for males at 300, 1000, and 3000 ppm after the treatment phase, and for 1000
and 3000 ppm males after recovery; for females, significant decreases in MCV and MCH
were observed at 1000 and 3000 ppm both 13 weeks after treatment and after the 4-weel
recovery period. Platelet counts were significantly decreased in 300 and 1000 ppm males
after treatment, and in 1000 and 3000 ppm females at both bleeding intervals. The number
of nucleated red blood cells was significantly higher in 3000 ppm rats after treatment, and
in 1000 and 3000 ppm females after the recovery period. Although significant depressions
were noted in MCV, MCH, and platelet values for males at 300 ppm, these changes were
considered not to be biologically significant since the changes were not observed in both
sexes and did not always occur in a dose-response pattern. The study author did not
consider the hematological effects at 1000 ppm to be biologically significant since they were
not supported by histopathological evidence and were within published reference ranges;
however, since the effects were observed in both sexes, were dose-related, and «licited a
posttreatment recovery response (increased red blood cell production), it is I:ypothesized
by this reviewer that these changes represent a true response to treatment at or near the
actual lowest effect level and should not be minimized or ignored.

Mean sodium levels were significantly increased for males at 3000 ppm after treatment, and
for 1000 ppm males and 3000 ppm males and females following recovery. These increases
fell within prblished historical ranges and were therefore not considered by the study author
to be treatment-related. Alanine aminotransferase (ALT) levels were significartly
decreased for 1000 and 3000 ppm males after treatment, and for 1000 ppm males foliowing
the recovery period. Although the recovery values fell within reference ranges, the
posttreatment values did not and were: considered to be potentially treatment-related.

Gross and microscopic pathological treatment-related find; ngs in the spleen wzre attributed

("7
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to the observed anemia. Enlarged spleen was observed in 1/10 males and 9/10 females at
3000 ppm, and in 8/10 males and 1/10 females at 7000 ppm. At 3000 ppm, absolute and
relative spleen weights were increased for both sexes, with the effects more pronounced in
the females. After 4-weeks of recovery, enlarged spleen was noted for 1/10 females at
3000 ppm, and although spleen weights remained increased, some recovery was evident.

Significantly increased liver weight (relative to body weight) for males and females
following treatment and significantly decreased liver weight (relative to brain weight) for
females following the recovery period were noted at 3000 ppm. These changes may be
related to treatment. Other significant organ weight findings, in the adrenals, heart, brain,
kidneys, and testes of animals in the 3000 ppm treatment group and in the heart and testes
of males at 1000 ppm were considered to be secondary toxic effects resulting from the
treatment-related body weight depression and anemia.

Treatment-related histopathological findings were observed in both sexes at 'the 3000 and
7000 ppm levels. Microscopic findings noted in the tissues of rats from the 50, 190, 300,
and 1000 ppm groups following 13 weeks of dietary administration did not suggest a

relationship to treatment. Following the 4-week recovery period for rats at 1000 and 7000
pPpm, no treatment-related lesions were observed.

For both the 7000 and 3G00 ppm treatment groups, observed anemia was directly associated
with microscopic alterations in the bone marrow and spleen and with related lesions in the
heart, liver, lungs, and kidneys. Affects were more severe in females, resulting in earlier
mortality at 7000 ppm (average time to mortality was 18 days for females, as compared to
32 days for males); in the males, the longer exposure time prior to death resulted in
increased severity of erythroid hyperplasia in the bone marrow. The anemia resulted in a
loss of mature erythrocytes and accumulations of large numbers of nucleated ,
precursors (reticulocytes) in the bone marrow and spleen. Enlargement of the spleen due
to extramedullary hematopoiesis was also observed. Anemia-related hypozemia, resulting
in tachycardia, increased pulse volume and pressure, pulmonary congestion, and dyspnea,
led to associated pathological lesions, including: atrial thrombosis and hypertrophy,
perivascular pulmonary edema, increased numbers of alveolar macrophages, medi : and
endothelial cell hypertrophy of pulmonary arteries, pulmonary arterial thrombosis, and
emphysema. - © Renal alterations associated with’ anemia included eosinophilic
granular/proteinaceous casts, dilated cortical tubules with flattened or hypertrophied
epithelial cells, and scattered individual epithelial cell necrosis.

Other microscopic changes neted in both sexes at 3000 and 7000 ppm were associated with
inanition and included varying degrees of hepatocyte fatty change, central lobular
hepatocyte necrosis with or without irregular areas of coagulation necrosis, reduced
numbers of mineralized concretions in the kidneys, reduced parabronchial lymphoid cuffs,
lymphoid hypoplasia of the spleen and lymph nodes, involution of the thymus, generalized
hypoplasia of the’bone marrow, reduction of thyroid follicular colloid, atrophy of the
mammary gland, atrophy of skeletal muscle, acinar cell degranulation of the pancreas,
azospermia and germinal epithelial atrophy or degeneration of the testes, prostatic atrophy,
and anestrus. Hypertrophy of the adrenal cortex in rats at 7000 Ppm was considered to be
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related to stress and a contributing factor in the lymphoid hypoplasia and thymic involution
observed at that treatment level.

Based upon findings following a 4-week recovery period, the effects of dietary
administration of F6285 appear to be reversible.

NOEL = 300 ppm (19.9 mg/kg/day in males; 23.1 mg/kg/day in females)

LOEL = 1000 ppm (65.8 mg/kg/day in males; 78.1 mg/kg/day in females)

based on clinical anemia (reduced hematocrit, hemoglobin, mean cell volume, and mean
cell hemoglobin values during treatment; increased red blood cell count during recovery)

CORE Classification: CORE-Guideline; this study satisfies the requirements for a §82-1
subchronic toxicity study in rats and is acceptable for regulatory purposes.

011176
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EXECUTIVE SUMMARY:

In a subchronic toxicity study, F6285 was administered by dietary
admix to Charles River B6C3F1 mice (10/sex/group) at doses of 0, 50,
100, 300, 550, 1,000 and 3,000 ppm (mg/kg/day: males = @, 10.3, 17.8,
60.0, 108.4, 194.4 and all dead by day 9; females = 0, 13.9, 29.0,
79.8, 143.6, 257.0 and all dead by day 9). There was a 4-week
recovery period (10/sex/group) for 0, 550 and 1,000 ppm animals of
both sexes. The following parameters were examined: mortality,
clinical signs, body weights, food consumption, hematology, macro-
scopic pathology, organ weights and microscopic pathology.

All 3,000 ppm mice died ky study day 9; histopathological eval-
uation revealed erythroid hypoplasia-of the bone marrow and evidences
‘of inanition. The following test article effects were observed at 550
and 1,000 ppm: decreases in body weights and/or gains; decreased
erythrocytes, hemoglobin and hematocrit values; and splenic micrn-
scopic pathology (increased incidence and severity of extramedullary
hematopoiesis). A 4-week recovery period reversed all of the test-
article effects with the exception of the splenic hematopoietic find-
ings in females only; however, the post-recovery splenic alterations
in 1,000 ppm females were reduced in severity. The NOEL is 300 ppa
(60.0 mg/kg/day for males; 79.8 mg/kg/day for females) and the LOEL is
550 ppm (108.4 mg/kg/day for males; 143.6 mg/kg/day for females).

Core classification is Minimum. This study satisfies the data
requirement (§82-1A) for a 13-week subchronic toxicity study in mice.
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I. MATERIALS, METHODS AND RESULTS
A. statistical Analyses (Report pages 14 and 15)

Data considered normal by the use of Proc Univariate were
analyzed by an Analysis of Variance (ANOVA) test. If there
were differences between treatment groups and there was no
unusual variability between groups (Bartlett's Test), Dunnett's
test was used to compare treated group means with the control
group mean. If the variance was not homogeneous (Bartlett's
Test), the differences between treated and control groups were
subjected to the T-test. Log transformed data were used to
analyze data considered to be not normally distributed (Proc
Univariate). Non-parametric methods were used if the data
were still not normal (log transformed). Significant differ-
eénces among groups were determined by the Kruskal-Wallis Non-
Parametric ANOVA. Identification of groups tlat were different
from the control was done by Dunn's Test for Multiple Rank
Comparison.

B. Regulatory Compliance

A Good Laboratory Practice Compliance statement, Quality
Assurance statement and a list of Quality Assurance inspections
were included in the Report.

A flagging statement for potential adverse effects, 40
CFR 158.34, was included ai.d the study neither met nor exceeded
any of the applicable criteria.

A signed statement of no confidentiality claim was
provided.

C. Tost Article.

Name: F6285 (FMC97285); methanesulfonamide; Sulfentrazone;
2-(2,4-dichloro-s-methylsulfonylamidophenyl)-4-difluoro-
_methyl-z,4-dihydro~5-methyl-3H-1,2,4-triazol—3-one

Formula: Q

0 Hy

CHy

Purity: 99.8% '

Stability: in the diet for a minimum of s8 days
Physical Description: tan solid

Reference No.: E6529-31-1
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D. Dose Selection

There was no mention in the Report as to how the doses
for this 90-day study were chosen. The number of ppm examined
in this study were 0 (control), 50, 100, 300, 550, 1,000 and
3,000. There were 10 mice/sex/group dosed with the control or
test article concentrations for at least 90 days. There were
an additional 10/sex/group in the 0, 550 and 1,000 ppm groups
which were placed on basal diet (recovery mice) for 4 weeks
following the 90-day treatment period.

E. Test Article stability, Concentration and Homogeneity

lable 1

DIETARY ADMIX STABILITY ANALYTICAL DATA FOR A 90~DAY MOUSE STUDY
WITH F6285

Data extracted from Report Appendix E, page 531.

Table 2

A SUMMARY OF CONCENTRATION ANALYTICAL DATA FOR A 90-DAY
MOUSE STUDY WITH F6285

Target Concentration {ppm)

41(82) 111111 286(95) 538(98) 1001(100)

$1(102) 103(103) 304(101) §79(105) 1115(112) +
49(98) 108(108) 301(100) 579(105) 1115(112) +
§1(102) 103(103) 304(101) 512(93) 1012(101) +
47(94) 96(98) . 276(92) 630(115) 1142(114) +
43(86) 86(86) 309(103) 422(77) 913(91) +
44(88) 94(94) 314(105) 517(94) 960(96) +
47(94) 101¢101) 300(100) 541(98) 1025(103) -

NOTE: Admixes for each concentration we
table presents data for odd-n

re analyzed every week (this
umbered weeks only).

() = % of target concentration
+ = All mice dead before week 3.
Data extracted from Report Appendix E, page 486.
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Iable 3

SELECTED HOMOGENEITY ANALYTICAL DATA FOR A 90~DAY MOUSE STUDY
WITH A THEORETICAL CONCENTRATION OF 550 PPM OF F6285

Bottom (ppm) Right (ppm)
20 minvte

4/6/89 554(611) 561(619) ‘

549(605)a
5/15/89 481(530) 504(556) 506(558)
6/2/89 455(502) 521(574) 529(583) :

a = The ppm are the "actual" which are based on the assay of the
F6285 as active ingredient being 0.907 (active ingredient +
0.907 = "actual"; i.e. 549 + 0.907 = 605) .

Data extracted from Report Appendix E, pages 495-499.

Stability, concentration and homogeneity were considered
to be within acceptable limits.

F. Dietary Admixes

A dietary pre-mix was prepared by adding a weighed
amount of finely powdered test article to about 500 g of basal
diet. This hand-mixed pre-mix was then added to an appropriate
amount of basal diet and mixed for about 10 minutes in a

, Patterson-Kelly blender. [The Reviewer presumed that each
dietary concentration was prepared separately (rather than by
diluting a higher concentration), although Report page 11 did
not state this.] The concentration of test article for each
batch was analyzed before being given to the mice. Diets were
stored at room temperature until used. The Report did not
describe the frequency of dia* formulation.

G. Aninals

Male and female, approximately 28~day old, B6C3F1 mice
were received from Charles River Laboratories, Kingston, NY.
There was a 23 day acclimation period prior to the start of
the study. The animals were individually housed in stainless
steél cages in a room with a temperature range of 66=74°F,
humidity of 31-92% and a 1 ~hour light/dark cycle. Food and

water were available ad libitum.
The mice were placed in treatment groups by a computer

§enerated randomization program (taking into consideration
weight variation).

(43
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H. Mortality, Moribundity and Clinical Signs

Observations were made once each day for clinical signs

and twice each day for mortality.
Mortality was as follows:

0, 50, 100, 300 and 550 PpPmR = none

1,000 ppm = males, none; females, 1/20 on study day

39
3,000 ppm = males, 10/10; females, 10/10 - all by
study day 9

In addition, the following four died during the terminal

bleeding: 8650F, 0 ppm; 8689F, 300 ppm; 8603M, 550 ppm; and
8725F, 1,000 ppm. Also, 8633M, 1,000 ppm, died on recovery
day 6 due to "mechanical injury.v :

Clinical signs were reported only for mice given a con-
centration of 3,000 ppm and included: tremors, red abdominal
staining, decreased feces, ataxia, hematuria and hypersensi-

tivity to touch. These observations were made primarily
during dosing days 6-8 (all 3,000 ppm mice died by day 9).

I. Body Weights

Animals were weighed at study initiation and weekly
thereafter: 13 weeks (test-article administration) and 17
weeks (test-article administration + 4 weeks for recovery).

From treatment'weeks 6 through 11, there were statis-
tically significant lower group mean body weights in males
administered 550 (p<0.05) or 1,000 (5/6 intervals = p<0.01,

1/6 = p<0.05). ppm. Body weight gains for interval weeks 0-5,

. 5-9 and 9-13 for treated males showed slightly lower values

compared with controls. For weeks 0-13, the control male group

mean gain was 8.8 g; whereas, for the 50, 100, 300, 550 and

1,000 ppm-groups, the values were 7.3, 7.7, 7.3, 6.8 (p<0.05)

and 6.7 (p<0.05), respectively. Recovery males (0, 550 and
1,000 ppm) showed lower (p<0.05) week 4 weights and lower
(p<0.01) weeks 0-4 (start of dosing through recovery) gains
at the 550 ppm dose, but not for the 1,000 ppm mice.

There were no statistically significant differences

between female treated and control group mean body weights at
any interval during the 13-week dosing period. Group mean body

weight gains for treated groups were greater than the control

means for the 13-week dosing period. During the 4-week

recovery, group mean female values for body weight gains (550

and 1,000 ppm) were essentially equal to or greater than the

contrcl mean.

14

3



011176

GROUP MEAN BODY WEIGHTS AND WEIGHT GAINS IN A 90-DAY DIETARY
ADMIX MOUSE STUDY WITH F6285

Males (ppm)

DOSE = dosing period
REC = recovery period
- = No recovery mice
NOTES: Body weights for 3,000 ppm males and females are not included
in this Table as all mice died by dosing day 9.
Number of mice (ppm):
13 weeks of dosing: males - 0, 550 and 1,000 = 20
50, 100 and 300 = 10
females - 0, 550 and 1,000 = 20
.~ except for 1,000 where 20
' throigh week S and 19 for
weeks 6-13
50, 100 and 300 = 10

4 weeks of recovery: males - 0 and 550 = 10; 1,000 = &
o females - 0 and 550 = 10; 1,000 = 5
Statistical significance: underline of decimal point = p<0.05;
underline of entire number = p<0.01
a = "week 0" is day 1 of dosing
13-4 = the difference between dosing week 13 value and the recovery
week 4 value
Body weight gains were calculated by the Reviewer except for the day
1 to recovery week 4 values which were in the Repcrt.
Data extracted from Report Tables 1 and 2, pages 25-28.

Y
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Food Consumption

Food consumption was measured for individual animals
weekly for 13 weeks (dosing only) or 17 weeks (dosing plus
recovery) and was presented as grams/mouse/week.

The group mean consumption for the entire 13-week dosing
period was as follows for concentrations 0, 50, 100, 300, 550
and 1,000 ppm (g/mouse/week): males = 36.9, 41.6, 36.2, 39.7,
39.4 and 37.8; females = 47.1, 49.5, 51.8, 46.2, 46.0 and
45.4. Recovery group means for the four weeks were as follows
(0, 550 and 1,000 ppm) : males = 37.3, 38.8 and 43.3; females =
49.8, 48.8 and 58.0. [The mean of 58.0 g/mouse/week for the
1,000 ppm females may have been partially due to spillage as
the control and §50 ppm means were at least 8 g lower.]

Compound Consumption

The group mean compound consumptions (mg/kg body weight/
day) for the 13-week dosing period for the 50, 100, 300, S50
and 1,000 ppm groups were as follows: males = 10.3, 17.8,
60.0, 108.4 and 194.4; females = 13.9, 29.0, 79.8, 143.6 and
257.0.

Clinical Pathology

After an overnight fast, orbital sinus blood was taken
from surviving mice on dosing day 96 or recovery day 33 for the
following hematology determinations: hematocrit, hemoglobin,
erythrocyte count, leukocyte count, leukocyte differential,
platelet count, Mean Corpuscular Volume, Mean Corpuscular
Hemoglobin and Mean Corpuscular Hemoglobin Concentration.

-During dosing of males, there were statistically signif-
icant (p<0.01) lower group mean erythrocyte, hemoglobin and
hematocrit values at 550 and 1,000 ppm (also hematocrit at
300 ppm). Mean Corpuscular Volume was less than control
(p<0.05 or 0.01) at 550 and 1,000 ppm with Mean Corpuscular
Hemoglobiri being less: than control at 1,000 ppm (p<0.01).
Erythrocyte group means were above the control value at 550
and 1,000 ppm (p<0.05 or 0.01) during the 4-week recovery
period; whereas, Mean Corpuscular Hemoglobin was below {p<0.01)
the control in both dose groups.

For females during the 13-week dosing period, there were
statistically significant lower hemoglobin, hematocrit and
Mean Corpuscular Volume for the 550 (p<0.05) and 1,000 (p<0.01)
ppm animals. Also, at 1,000 ppm, the Mean Corpuscular
Hemoglobin was below (p<0.01) the control. During recovery,
both doses of treated females had lower Mean Corpuscular
Volumes (p<0.01) than did the control group.

495
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The 1,000 ppm group mean platelet count for males of 1107
+ 107.0 (S.D.) compared with a control value of 933 % 60.7 was
not statistically different, nor was this considered to be of
biological significance. 1In recovery females, group mean
platelet counts of 976 *+ 216.3 at 550 ppm and 952 + 126.4 at
1,000 ppm were greater (p<0.05) than the control value of 818
% 41.8, but, due to the animal-to-animal variability and the
lower post-recovery control value compared with the post-treat-

treatment control value (901 # 73.1), this was not considered
to have been of toxicologicical significance.

Iable §

HEMATOLOGY PARAMETERS WHICH MAY HAVE BEEN EFFECTED BY THE DIETARY
ADMIX ADMINISTRATION OF F6285 IN MICE DURING A 13-WEEK STUDY
WITH A 4-WEEK RECOVERY PERIOD °

44.8%»
61 61 61 59» 54ne
19.3 19.3 19.4 19.0 |17.3%=
32.1

S 7.7
15.3 14.8 14.9 14.2% | 13.8%»

14.9 14.7 14.7

47.6 46.9 | 47.1 45.0*% | 43,.3%2 46.8 45.9 46.4
62 62 62 61* 59%% 1 63 61l%w 6lax
19.9 19.7 19.5 . 19.37 | 18.8+* 1 19.8 19.6 19.5
32.2 31.5 31.7 31.6 31.8 31.8 32.0 31.7

RBC = erythrocyte count (xlo"/mms)

HGB = hemqgglobin (g/dl)

hematocrit (%} 3 Y

MCV = Mean Corpuscular Volunme {(pm”) L

MCH = Mean Corpuscular Hemoglobin (upg)

MCHC = Mean Corpuscular Hemoglobin Concentration (%)
Statistical Significance: * = pP<0.05; ** = p<0.01

Data extracted from Report Tables 7 and 8, pages 37-4s6.

e ]
3
[}

M. 8acrifice and Pathology

Surviving animals were weighed, injected intraperitoneally
with Thiamylal Sodium anesthetic, exsanguinated (femoral

artery) and necropsied on dosing days 97-99 or recovery days
34-35. Found dead mice were also necropsied. The following

14l
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organs were weighed and organ-to-body weight as well as organ-
to-brain weight were calculated (scheduled sacrifice mice
only): brain, heart, liver, kidneys, gonads, adrenals and
spleen.

The following tissues were preserved and slides were
prepared:

Salivary glands#* Trachea* Kidneys*
Esophagus#* Lung#* Urinary bladder#*
Stomach#* Testes*
Duodenum#* CARDIOV/HEMAT *  Epididymides
Jejunum# Aorta* Prostate
Ileum* Heart* Ovaries
Cecum* Bone marrow#* Uterug*
Colon* Lymph nodes#* Cervix
Rectum#* Spleen* Vagina
Liver* Thymus#* '
Pancreas#*

~ OTHER
Brain® Adrenals#* Bone*
Peripheral nerve#* Lacrimal gland#* Skeletal muscle#*
Spinal cord (3 levels)# Mammary gland#* Skin
Pituitary#* Parathyroid*
Eyes* Thyroid#*

*

= EPA Guideline Requirements [neither gallbladder nor gross
lesions and masses were mentioned in Report]
Microscopic tissue examination was performed as follows:

all tissues = all mice at 0, 550 and 1,000 ppm as
L well as all found dead

lungs, liver, kidneys, spleen and gross lesions -
all mice at 50, 100 and 300 ppm

MACROSCOPIC

There were no gréés necropsy findings which were con-
sidered to be test article related.

ORGAN WEIGHTS

Report page 19 (G. Organ Weight Data) states, "Females
receiving 1000 ppm had significantly increased adrenal weights
and adrenal to body weight ratio and adrenal to brain weight
ratios. Adrenal weights were increased, although not signif-
icantly for this group following the recovery period."

1
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Report Table 12, page 53, presented the female group mean
absolute adrenal weights (9) where the mean + S.D. for the 0,
50, 100, 300, 550 and 1,000 ppm values (9 or 10 mice/group)
were: 0.0126 t 0.00181, 0.0139 + 0.00249, 0.0132 # 0.00164,
0.0141 + 0.00240, 0.0138 *+ 0.00259 and 9 9
(P<0.01). Individual absolute organ weight data for 1,000 ppm
females (Report Appendix A, page 180) had the adrenal weights
for mouse 8721 as 0.1059 g. The individual necropsy sheet
(Report page 296) for this mouse had adrenals weighing 0.01s59
g. Therefore, the group mean should have been 0.0158 q. '

Recovery female adrenal weights may have been heavier
(not statistically significant) in the 1,000 ppm group compared
with the control, although one mouse in this treated group had
the organ weight considerably higher than the next lowest
weight. [Group mean and individual absolute as well as
relative adrenal weights were reviewed. }

This Reviewer concludes that there was no definitive
effect of F6285 on any organ weights in this study.

NOTE: The Registrant needs to make-appropriate changes
in the tables and text of this Report, regarding
female adrenal weights.

MICROSCOPIC

Histopathological examination of the 3,000 ppm males and
females which died between study days 6 and 9, indicated
"erythroid hypoplasia of the bone marrow and histomorphological
evidence of inanition in all animals." The livers of all mice
were reported to have evidence of proliferation of a cyto-
plasmic ultrastructural organelle. It was "suspected" that
death was related to "increased erythrocyte fragility and
hypoxemia secondary to increased circulating levels of proto-
porphyrin." [Report page 19)

The only test article effect reported was splenic
extramedullary hematopoiesis. :

As noted in Table 6, the number of, as well as severity
in, males of splenic extramedullary hematopoiesis in 1,000 ppm
mice during 13 weeks of dosing, was greater than in the
control group. Most 550 ppm males also had this finding.
During recovery, there was ‘only 1 male (550 ppm) in the 0, 550
or 1,000 ppm groups with this observation (severity of 1,
"minimal®").

For females, 8/10 control mice had a severity of 1 or 2
("minimal" or "mild") as compared with the 1,090 ppm group in
which 6/10 had "mild" and 4/10 had "moderate" (severity of 3).
Lower doses had more mice with a severity of mild than did the
controls. Recovery females at 550 (10 mice) and 1,000 (9 mice)

-~
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ppm had all 19 animals with a severity of 1 or 2 compared with
- 6/10 controls with "normal® and 4/10 with "minimal".

Table 6

INCIDENCE AND SEVERITY OF SPLENIC INCREASED EXTRAMEDULLARY
HEMATOPOIESIS IN A 13-WEEK DIETARY ADMIX
MOUSE STUDY WITH F6285

{ Females (individual severit

lalelolalolol Talo o

| el

[ XY F W r e
TN
}quulp
1 W N )
INNQNHH
TWNON D
TWONNON
twwhaNeL

1

=l=-1=-l17-11 1] -
550 1l11202121201{1]2
1000 11 112 2 f{2]x

Numbers 1-10 = individual animal
X = only 9 tissues in this group
- = indicated change not present
Severity: 1 = minimal
2 = mild

. 3 = moderate
NOTE: All 3,000 ppm mice died by study dav g.
Data extracted from Report Appendix C, pages 385-472.

II. DISCUSSION

Analytical data for test article stability, concentration and
homogen=ity were considered to be within acceptable limits.

There was no mortality in the 0, 50, 100, 300 or 550 ppm groups.
One female (from a total of 20) at 1,000 ppm died on dosing day 39.
At 3,000 ppm, 10/10 males and 10/10 females died by dosing day 9.
One control female, one 300 ppm female, one 550 ppm male and one
1,000 ppm female died during the terminal bleeding. A 1,000 ppm male
died on recovery day 6 due to "mechanical injury.»

The only clinical signs were in the 3,000 ppm mice and included:
tremors, red abdominal staining, decreased feces, ataxia, hematuria
and hypersensitivity to touch. These were noted primarily during
dosing days 6-8.

41



1

- 12 -
01117¢

Statistically significant (pP<0.05 or 0.01) lower group mean
body weights were observed in 550 and 1,000 ppm rales from about
dosing week 6 until termination. Slight decreases in weight gains in
males for these doses were reported for weeks 0-5, 5-9 or 9-13;
however, the gains for weeks 0-13 were below control (p<0.05). During
the 4 weeks of recovery, there were lower (p<0.05) group mean weights
only for the 550 ppm males. Body weight gain for ss0 ppm males during

For females, all dosed group mean body weights were similar to
controls during the 13 weeks of dosing, with increases {(p<0.05 or
0.01) in weeks 0-13 weight gain for the 550 and 1,000 ppm mice.
During recovery, group mean body weights or weight gains were similar
to or greater than the control values.

Food consur-tion for all treated groups (g/mouse/veek) was
equal to or greater than respective control values ‘during both
dosing and recovery. ..

Group mean test article consumption (mg/kg body weight/day) for
the 13-week dosing period was as follows (50, 100, 300, 550 and 1,00C
ppm) : males = 10.3, 17.8, 60.0, 108.4 and 194.4; females = 13.9, 29.0,
79.8, 143.6 and 257.0). .

There were lower (primarily P<0.01) group mean hemoglobin,
hematocrit, MCV and MCH values in the 550 and 1,000 ppm mice compared
with the respective control values (female 550 Ppm MCH, similar to
control). 1In addition, for males at 550 and 1,000 Ppm, mean
erythrocyte values were increased (p<0.01). For males during
recavery, both dose group values were similar to or greater than
controls with the exception of MCH which was lower (p<0.01). For
females during recovery, only MCV values at both doses were below
(p<0.91) control. : )

There were no definitive macroscopic pathology or organ weight
differences between treated and control mice which appeared to be
related to test article administration.

In 3)600 ppm mice that died prior to study day 9, treatmeat-
related microscopic findings included erythroid hypoplasia of the
bone marrow and histopathological evidence of inanition.

medullary hematopoiesis. Three of 10 control males had a saverity of
"minimal"; whereas, 9/10 550 ppm males had "minimal®, #3314 op
"moderate™ and 9/10 at 1,000 ppm had the observation with 7 being
"mild" or "moderate". Only one 550 ppm male had "minimal" after the
recovery period.’ For control females, 4/10 showed "minimal", 4/10
"mild" and 2/10 "no change". At 550 ppm, 7/10 had "mild" (2 had
"minimal" and 1/10 "moderate™) and at 1,000 ppm, 6/10 "mild™ and 4/10
"moderate®, Recovery control females showed 6/10 "no change" and 4/10
"minimal" compared with 10/10 550 ppm and 9/10 1,000 ppm females

/50
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showing "minimal” or "mild". Splenic changes noted in fema-es during
recovery were judged to be a lingering effect of treatment and were
considered to be reversible with additional recovery time.

The Report stated that F6285 inhibits the enzyme protoporphy-
rinogen oxidase which results in protoporphyrin IX accumulation. In
this 90-day mouse study, hematopoiesis was affected as evidenced by
changes in hematology parameters and spleen microscopic pathology.

III. CONCLUSIONS

In a subchronic toxicity study, F6285 was administered by dietary
admix to Charles River B6C3F1 mice (10/sex/group) at doses of 0, 50,
100, 30C¢, 550, 1,000 and 3,000 ppm (mg/kg/day: males = 0, 10.3, 17.8,
60.0, 108.4, 194.4 and all dead by day 9; females = 0, 13.9, 29.0,
79.8, 143.6, 257.0 and all dead by day 9). There was a 4~-week
recovery period (10/sex/group) for 0, 550 and 1,000 ppm animals of
both sexes. The following parameters were examined: mortality,
clinical signs, body weights, food consumption, hematology, macro-
scopic pathology, organ weights and microscopic pathology.

All 3,000 ppm mice died by study day 9; histopatholegical eval-
uation revealed erythroid hypoplasia of the bone marrow and evidence
of inanition. The following test article effects were observed at 550
and 1,000 ppm: decreases in body weights and/or gains; decreased
erythrocytes, hemoglobin and hematocrit values; and splenic micro-
scopic pathology (increased incidence and severity of extramedullary
hematopoiesis). A 4-week recovery period reversed all of the test-
article effects with the exception of the splenic hematopoietic find-
ings in females only; however, the post-recovery splenic alterations
. in 1,000 ppm females were reduced in severity. The NOEL is 300 ppm
(60.0 mg/kg/day for males; 79.8 mg/kg/day for females) and the LOEL is
550 ppm (108.4 mg/kg/day for males; 143.6 mg/kg/day for females).

Core classification is Minimum. This study satisfies the data
requirement (§82-1A) for a 13-week subchronic toxicity study in nice.

-
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DATA EVALUATION REPORT

8TUDY TYPE: 90-Day Feeding Study - Dogs (§82-1)

TEST MATERIAL: F6285 Technical; methanesulfonamide; Sulfentrazone
_ MRID No.: 429321-02 - PC Code: 129081 N

8TUDY NUMBER: Project No.: 91-3657 FMC No.: A 91-3415

SPONSOR: FMC Corporation, Agricultural Chemical Group
Philadelphia, PA .

TESTING FACILITY: Bio/dynamics, fhc., East Millstone, NJ

TITLE OF REPORT: A Subchronic (3-Month) Oral Toxicity Study of F6285
(FMC 97285) in the Dog via Dietary Administration

‘AUTHOR: Carol S. Auletta
REPORT ISSUED: July 21, 1992 and revised August 12, 1992
EXECUTIVE SUMMARY:

In a subchronic toxicity study, F6285 was administered by dietarv
admix to Marshall Farms beagle dogs (4/sex/group) at doses of 0, 30¢
800 and 2,000 ppm (mg/kg body weight/day: males = o, 10, 28 and 57;
females = 0, 10, 28 and 73) for 13 weeks. The following parameters
were examined: mortality, clinical signs, body weights, food consump~
tion, ophthalmology, hematology, clinical chemistry, macroscopic
pathology, organ weights and microscopic pathology.

The highest dose tested (2,000 ppm) caused: lower body weights
(7-10%) and weight gains in males and females mostly during the firsc
5 weeks of the study; decreases in hemoglobin and hematocrit (as well
as MCV, MCH and MCHC); elevated alkaline phosphatase levels; increased
liver weights; and microscopic liver as well as splenic changes. The
NOEL is 800 ppm (28 mg/kg/day-both sexes) and the LOEL is 2,060 ppr
(57 and 73 mg/kg/day, males and females).

Core classification is Guideline. This study satisfies the data
requirement (§82-1B) for a 13-week subchronic toxicity study in dogs.
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I. MATERIALS, METHODS AND RESULTS

A.

statistical Analyses (Report Appendix A, pages 38-41)
MULTIPLE GROUP ANALYSIS

One-way analysis of variance, followed by a multiple
comparison procedure, was used to evaluate equality of means.
To determine if the groups had equal variance, Bartlett's test
was performed. Parametric procedures were used if the
variances were equal; if they were not equal, nonmparametric
were used. Parametric were one-way RNOVA and used the F
distribution for significance. If there were significant
differences among the means, Dunnett’s test was utilized to
ascertain which means were significantly different from the
control. If nonparametric was needed, the Kruskal-Wallis test
was employed; and if differences were indicated, the Dunn
summed rank test was used.

To test for trend, standard regression techniques with a
test for trend and lack of fit were used for parametric (equal
variance). Jonckheere's test for monotonic trend was utilized
in nonparametric. .

Bartlett's test for equal variance was conducted at the
1%, 2-sided risk level. All other statistical analyses were
conducted at 5 and 1%, 2-sided.

TWO GROUP ANALYSIS

The F test was used to test the variances of two groups
for equality. If variances were equal, a standard t-test wvas
used. Welch's t-test was used if variances differed at the
1% level. The t-tests were conducted at the 5 and 1%, 2-sided
risk level.

Reéulato:y Compliance l,\

A Good Laboratory Practice Compliance statement, Quality
Assurance statement and a list of Quality Assurance inspections
were included in the Report.

A flaggiﬁg statement for potential adverse effects, 40
CFR 158.34, was included and the study neither met nor exceeded
any of the applicable criteria.

A signed statement of no confidentiality claim was
provided.
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C. Test Article

Name: F6285 Technical (FMC 97285); methanesulfonamide;
Sulfentrazone; 2—(2,4-dichloro-5-methylsulfonyl—
amidophenyl)-4~-difluoromethyl-2,4~-dihydro-5-
methyl-3H~1,2,4-triazol-3-one

Formula: C1

Hy

Purity: 94.2% CHs

Lot Number: E7301-72
Description: white powder

D. Dose Selection

No criteria for doses chosen were found in this Report
(i.e. acute or <90-day data).

The doses selected for this 90-day study were 0, 300,
800 and 2,000 ppm.

E. 8tudy Design

: There were 4 dogs/sex/group. The dietary concentrations
were 0 (control), 300, 800 and 2,000 ppm. Each dog was
presented 400 g of the appropriate diet daily for 4.5 hours.

. Because of weight loss and concerns for the survival of
dog 4761F (2,000 ppm), it received 400 g of canned dog
food in addition to 400 g of treated diet from test day 51 to
the end of the 90-day study (total of 800 g/day), resulting in
a dietary concentration of 1,000 ppm instead of 2,000 ppn.

F. Test Article stahility, Concentration and Homogeneity
Report Appendix N; Tables I-IV, pages 398-407.

Table 1

TEST ARTICLE STABILITY CONDUCTED PRIOR TO A 90-DAY DIETARY ADMIX
TOXICITY STUDY IN DOGS WITH F6285

Week 6 mean % s Difference

Rgcovo:;.qv

Dietary Day 4 mean %
LSoncentration Recoveries

-3.50
+7.20

500 ppm 97.9
3,000 opm 97.8
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Table 2

TEST ARTICLE CONCENTRATION IN A 90-DAY DIETARY ADMIX TOXICITY
STUDY IN DOGS WITH F6285

Concentration soan X Nominal ¢ S.D.

95.2 £ 3.00
800 ppm 99.8 £ 3.90
2,000 ppm 102 + 1.93

NOTE: All values are the mean of 4 intervals (weeks 1-5, 6-8, 9-13
and 14) with duplicate samples at each interval.

Iable 3

TEST ARTICLE HOMOGENEITY CONDUCTED PRIOR TO A 90-DAY DIETARY ADMIX
TOXICITY STUDY IN DOGS WITH F6285

Percent Recovery
Concentration
Bottom
99,98,100 99,96,98 99,99,98
101,100,101 101,104,96 102,101,103
97,97,94 99,97,97 101,97,97

Analytical data for stability, concentration and
homogeneity were considered to be within acceptable limits.

G. Dietary Admixes

Report page 15 states that, "Appropriate amounts of the
test substance were mixed with standard laboratory diet to
achieve the desired concentrations." Control dogs received
basal diet. Fresh diets were prepared once every 3-5 weeks.

H. Animals

Male and female, about 4-month old, beagle dogs were
received from Marshall Farms, U.S.A., Inc., North Rose, NY.
There was an acclimation period of about 4 weeks. The animals
were individually housed in a room with actual temperature and
humidity ranges of 66-75°F and 31-95%, respectively. There was
a 12 hour light/dark cycle. Water was available ad libjitum.
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Based on physical examinations, body weights and clinical
laboratory data, dogs were "randomly" assigned to groups.

Mortality, Moribundity and Clinical signs.

Observations for mortality and clinical signs were made at
least twice daily. Detailed physical examinations were per-
formed prior to the start of the study and weekly during the
study. :

There was no mortality.

No test article-related clinical signs were reported
during the first 4 study weeks. Starting at the S5th week,
2,000 ppm male No. 4261 and female No. 4761 were observed to
be thin. The female had "pale guns™ during weeks -7 and 8.
During the first 7 weeks of treatment, there was "poor food
consumption” and body weight losses of 1.9 and 2.0 kg for the
male and female, respectively. The female was given an
additional 400 g of non-treated commercial canned dog food
(beginning on test day 51 and continuing until study termina-
tion). Therefore, this resulted in a dietary concentration
of 1,000 ppm instead of 2,000 PPR. A "thin appearance" was
described through week 12 for the male and through week 10 for
the female. By the time of scheduled sacrifice, both animals
were considered to be "normal”.

No other clinical signs considered to be test article
related were reported.

Body w.ighfs (Tables 4 and 5)

Animals were weighed prior to the start of dosing, weekly
during treatment and at sacrifice (after fasting).

Group mean body weights and weight gains for the 300 and
800 ppm males were similar to or greater than controls through-
out the study. For 2,000 ppm males, there was a group mean
body weight loss for the first 5 weeks of the study, after
which, the animals gained weight, and, by study week 13, the
group mean weight equaled the control. Individual body weight
gains (kg) during the: 13 weeks of dosing were as follcws:
O ppm = 2.8, 1.7, -0.4, 1.8; 300 ppm = 2.7, 3.8, 2.8, 0.9;
800 ppm = 1.7, 1.6, 2.7, 2.4; 2,000 ppm = 1.7, 0.0, 3.0, 1.1.

The week 13 female group mean body weights at 800 and
2,000 ppm were 8.4 kg compared with a control mean of 9.1 kg,
and the 13 week group mean body weight gains for these two
treated groups were 1.1 kg compared with 1.8 kg for the
control. Individual body weight gains during the 13 weeks of
dosing were as follows: 0 ppm = 0.6, 3.2, 2.8, 0.7; 300 ppm
1.0, 0.8, 1.8, 2.3; 800 ppm = 1.3, 0.4, 1.6, 1.1; 2,000 ppm
1.1, 1.1, 0.5, 1.8.

=
=
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Table 4

GROUP MEAN BODY WEIGHTS (kg) AND WEIGHT GAINS (kg) IN A 90-DAY
DIETARY ADMIX TOXICITY STUDY IN DOGS WITH F6285

Males (ppm) Females (ppm)
0
1
2 3
3 9.1 9.6 9.4 8.5 # 7.5 7.6 7.9 7.1
4 9.4 10.0 9.7 8.5 7.8 7.7 7.8 7.3
7 9.7 10.1 10.1 8.8 *s.a 8.1 8.0 7.3
10 10.1 10.7 10.4 9.5 8.8 8.6 8.1 7.7
13 0.4 | 1.5 | 11.0 | | "
SAIN
-4 | o.s 1.1 0.8
4-7 } 0.3 0.1 0.4 0.3 I o.s 0.4 0.2 0.0
7-10 0.4 0.6 0.3 0.7 | o.s 0.5 0.1 0.4
10-13 | 0.3 0.8 0.6 0.9 I o.3 0.2 0.3 | 0.7
Lo-13 ﬂ 1.5 2.6 2.1 | 15 | 1.8 1.5 1.1 1.1

Number of .dogs = 4/sex/group _
Body weight gains: weeks 0-4 and 0-13 from Report; 4~7, 7-10 and
10-13 calculated by the Reviewer

Data extracted from Report Appendix E, pages 53-60.
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INDIVIDUAL BODY WEIGHTS FOR CONTROL AND 2,000 ppm ANIMALS IN A
90-DAY DIETARY ADMIX TOXICITY STUDY IN DOGS WITH F6285

INDIVIOUAL BCDY WEIGHT VALUES - kilograms

maLes
EEK . )
AMIMAL NO. SEX -1 0 1 2 3 % ] 6 7 ] ? w0 11 ” =
cROUP 1
1260 N 9.0 9.6 9.9 100 10.1 10.1 10.3 10.6 10.5 1.0 1.1 1.5 1.6 128 128
1261 88 9.1 95 95 9.7 107 10.2 10.3 10.5 10.7 10.6 10.7 10.7 10.6 108
122 m 83 90 90 81 83 83 85 37 85 80 79 80 B85 86 &S
J3 w81 80 8.0 83 84 8.6 835 88 93 9.5 9.3 100 10.1 97 98
NEAN 8.6 8.9 9.1 9.0 91 94 -94 9.6 9.7 98 9.9 10.1 19.2 10.2 184
$.0. 0.6 0.7 08 0.9 09 1.2 10 09 W0 & 1.6 15 1.2 1% 1.&
N 4 4 It 4 4 4 4 It 't 4 't 4 % It &
GROUP 1V 2000 PP
4260 M 9.0 9.3 9.2 85 85 86 9.4 9.4 95 9.7 10.1 10.0 10.3 0.8 1t
4261 " 85 90 90 84 8.0 &1 7.7 78 71 8.0 81 80 83 87 9.1
4252 M 8.0 80 81 85 84 80 84 83 87 9.1 96 9.8 10.0 102z 1D
4263 M 88 946 94 93 9.1 93 94 9.6 9.7 97 10.1 10.0 0.8 103 o5
MEAN 8.7 89 B89 87 85 B85 67 88 B8 91 95 95 9.7 16.8 1@
~$.0. .3 046 06 04 05 046 083 0.8 1.2 08 09 1.0 0.9 09 o
it I 4 It & 4 4 't It 4 4 4 4 & It &
INDIVIOUAL BODY VEIGHT VALUES - kilograms
. . . FouLEs
ANLMAL WO. SEX -1 0 1 2 3 4 H] 6 7 s » 10 1 17 =
GROUP 1 o »om .
1760 F 6.5 68 7.3 7.0 71 7.2 7.1 7.2 68 T T4k 13 Te T 7r.a
1761 ' 7.0 7.7 80 79 7.7 81 5~ 9.2 95 10.2 9.9 102 03 107 1%
1762 F 71 7.8 81 ‘83 84 87 ° 9.3 93 9.8 98 10.2 10.3 10.% 12_%
1763 F .63 69 69 69 6.7 7.4 T80 76 725 1S 14 7S 13 7%
MEAN 67 7.3 7.6 TS 7S 7.8 e 82 83 87 87 88 &9 61 3.1
$.0. 0.4 05 046 0.7 07 08 10 1.2 14 1.6 Y& 1.6 1.6 1.7 1.®
" 4 & .6 It I3 It It 4 4 IS It 't It 3 &
GROUP 1V 2000 pPw- )
4760 ¥ 720 7.9 7.4 74 TS 76 7.3 80 82 82 84 83 846 L2 20
4761 f 6.4 6.7 65 61 62 5.6 8.3 5.2 47 55 S8 5.9 646 TS T
4762 F 70 75 735 73 76 80 7.9 81 &1 84 82 82 8.1 1.9 £
4763 ] 66+ 7.1 21 723 72 7?8 17 r6 82 82 83 846 85 87 £9
NEAN 68 73 71 71 7% 73 7.4 72 R3 T T O 79 &1 B
s.D. 0.3 0.5 0.4 0.7 0.6 1.1 1.6 16 1.7 14 13 1.2 1.0 0S8 s
M It It 't It 't 4 4 & 4 4 't 4 s 4 ‘
Data reproduced from Report Appendix E, pages 61-68.

&
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K. Food Consumption (Report Appendix F, ges 85-105)

This parameter was measured prior to the start of the
study and daily during the study.

Each dog was given 400 g of dietary admix for 4.5 hours
every day. The remaining food was weighed and a visual
estimate of spillage was made. Food consumption was expressed
as g/kg body weight/day and was calculated as follows:

g/kg/day = g/interval + 7 days
average body weight (kg)

average body weight (BW) = i W+ W

For males, the control, 300 and 800 ppn dogs ate an
average of 32-38 g/kg/day. The 2,000 ppm males consumed an
average of 22-25 g/kg/day during weeks 0-5 {p<0.01), 26-28

g/kg/day for weeks 6 and 7 and 31-36 g/kg/day during weeks
8-140 )

Females in all 4 groups ate an average of 27-41 g/kg/day.
Smaller amounts (group mean) were eaten by the 2,000 ppm group
essentially only during weeks 1 and 2. Consumption values
for the 2,000 ppm group for weeks 9-14 were for 3 dogs as the
4th received 400 g of treated food plus 400 g of non-treated
canned food.

L. Test Article Intake

' Test article intake was calculated from food consumption
and was based on nominal concentrations.

Iaélg 6 v

TEST ARTICLE INTAKE (mg/kg body weight/day) IN A 90-DAY DIETARY
ADMIX STUDY IN DOGS WITH F6285

Nominal
Concentration
(ppm)

Actual Test Article Intake || Study Average Test Article Intake

Males

Females Males

Data reproduced from table on Report page 23.



01117¢

M. Ophthalmology

Ophthalmoscopic examinations were performed on all dogs
prior to test article administration and at study termination
by Lionel F. Rubin, V.M.D., DACVO.

There was no indication of dose or test article related
abnormality.

N. Clinical Pathology

After an overnight fast, blood was taken from the jugular
vein of unanesthetized dogs prior to the start of dosing as
well as at one month, two months and at study termination.

HEMATOLOGY

The following pérameters were examined:

Hemoglobin#* Mean Corpuscular Volume
Hematocrits* Mean Corpuscular Hemoglobin
Erythrocyte count* Mean Corpuscular Hemoglobin Conc.
Reticulocyte count#* Activated partial thromboplastin
Platelet count#* time*

Prothrombin time#* Total leukocyte count#

Erythrocyte morphology Differential leukocyte count#*
Bone marrow differential count
(terminal)

* = EPA Guideline Requirement

NOTE: Report page 24 stated that the toxicity of F6285 was
related to its mode of action. The material acts
through disruption of hemoglobin biosynthesis,
specifically by inhibiting protoporphyrinogen oxidase.

The 2,000 ppm concentration caused statistically sig-
nificant (p<0.05 or 0.01) decreases in hemoglobin, hemat-
ocrit, Mean Corpuscular Volume (MCV) and Mean Corpuscular
Hemoglobin (MCH) in males and females at all three inter-
vals (months 1 and 2 as well as at termination). This
concentration in females only showed lower (p<0.01) Mean
Corpuscular Hemoglobin Concentration (MCHC) at month 2
and termination. Report page 24 indicated that these
hematological changes were consistent with those reported
in a preliminary study (Bio/dynamics Study No. 91-3656;
not reviewed by the Agency).

Activated partial thromboplastin time (APTT) group

mean values were below (p<0.05) controls for males and
females cnly at month 1 with an apparent non-statistically
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at month 2 and termination {(not shown

significant trend
in Table).

No hematology effects appeared to be

caused by 300

or 800 ppm nor were there any bone marrow changes reported

in any treatment group.

Iable 7

TOXICITY STUDY IN DOGS WITH F6285

A 90-DAY DIETARY ADMIX

Parameter |
Month

Males (ppm) Females (pp;n}

o] 4.5 14.3 13.9 14.3 14.2
1] 14.9 14.5 12,7+ 15.2 15.8 15.0 12.6%
2 15.3 15.1 14.9 10.0%* 15.4 1s5.6 15.8 11.4%»
38 1s.6 15.2 15.0 10.9+ 15.6 16.1 15.8 | 11.8%»
Off 43.0 43.2 41.3 42.9 42.2 41.1 42.3 42,7
11 44.7 42.7 42.3 |- 36.3# 43.5 46.1 43.4 37.0
24 46.6 46.2 45.7 32.0* 47.5 47.5 48.6 | 37.6%»
3 47.6 45.6 45.1 36.4%* 47.8 49.0 47.8 38.4*
Exryth. 0§ 6.s8 6.55 6.38 6.56 6.26 5.99 6.34 6.49
1l 6.81 6.58 6.49 6.00 6.51 6.70 6.68 6.07
2 6.77 6.78 6.81 5.65 6.70 6.67 7.21 6.36
31 6.92 6.76 6.79 6.96 6.80 6.94 7.20 6.99
McV o)l 65.4 66.1 64.7 65.4 67.6 68.7 66.8 65.9
1) 65.7 65.0 65.2 60.5%% 67.2 68.7 65.0 | 60.8%+
2)] s8.8 68.1 67.1 56.5%+ I 70.8 71.3 67.4 | 59,7«
34 e8.8 67.4 66.5 52,5%% 70.5 70.6 66.3 55.1%#
MCH 04 22.0 22.1 22.0 22.2 1 23.0 23.1 22.6 22.0
1 22.7 22.6 22.3 21.0*+ | 23.3 23.6 22.4 | 20.7%»
2h. 22.5 22.2 21.9 17.7%» 23.0 23.3 21.9 18.0%*
3 22.8 22.4 22.1 15.6#* 23.0 23.2 22.0 | 16.9*»
MCHC Of 33.7 33.s 34.0 34.0 33.9 33.7 33.8 33.3
18 34.6 | 34.8 34.3 34.8 34.8 34.3 34.4 34.1
28 32.8 32.6 32.7 31.4 32.4 32.7 32.5 | 30.1#+»
34 32.8 33.2 33.3 29.8 32.5 32.9 33.2 30.6%
Hemog. = Hemoglobin, g/dl
Hemat. = Hematocrit, % N
Eryth. = Erythrocyte count, 10 /ul

MCV = Mean Corpuscular Volume, f£f1
MCH = Mean Corpuscular Hemoglobin, pg
MCHC = Mean Corpuscular Hemoglobin Concentration, g/d1i

Statistical significance:
Data extracted from Report Appendix H,

* = 'p<0.05; ** = p<0.01

pages 127-135.
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CLINICAL CHEMISTRY

The following parameters were examined:

Aspartate aminotransferase* Globulin (calculated)
Alanine aminotransferasex* A/G ratio (calculated)
Alkaline phosphatase Total bilirubins
Blood urea nitrogea* Sodium*

Creatinine* Potassium*

Glucose#* Chloride#*

Total protein* Calcium* .
Albumin* Inorganic phosphorus#*

* = EPA Guideline Requirement

lable 8

SELECTED GROUP MEAN CLINICAL CHEMISTRY VALUES IN A 90-DAY DIETARY
ADMIX STUDY IN DOGS WITH F6285

Parameter Malaes (ppm)

96
97
91
5.2 5. 5.7 5.5 5.6 5.6 5.4 5.5
6.3 6.3 6.3 5.3 6.0 5.9 5.8 "| 5.3
6.3 6.4 6.3 5.4% 6.3 6.3 5.9 5.6
6.0 6.0 6.1 5.1* 5.9 5.9 5.5 5.4
2.8 3.0 2.9 3.1 3. 3.1 3.0 3.1
3.2 3.3 3.2 2.8%» 3.s 3.5 3.3 2.9
3.3 3.3 3.2 2.3%» 3.5 a.s v 3.4 2.8
3.2 3.2 3.2 2.4%* 3.3 3.3 | 3.2 2.8+
SGPT (Alanine Aminotransferase) = IU/L
‘Alk Ph (Alkaline Phosphatase) = 10/L
Tot Pro (Total Protein) = g/dl
Albumin = g/dl .
INDIVIDUAL VALUES OF:
a = 36, 133, 199 and 19 b = 239, 260, 724 and 357
¢ = 16, 250, 15 and 13 (250, dog No. 4761F)
d = 548, 392, 185 and 209 e = 191, 147, 40 and 44
£f = 460, 426, 600 and 493 g =19, 111, 15 and 19
h = 463, 577, 330 and 292 i = 330, 464, L,09 and 388
j = 287, 226, 522 and 283

Statistical significance: * = 'p<0.05; ** = p<0.01
Data extracted from Report Appendix K, pages 189-269.
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Serum alanine aminotransferase (SGPT) group mean
values in 2,000 ppm males were elevated at months 1 and 2
primarily due to 2 dogs. In females at this dose at
months 1 and 2, elevation over control values was due to
one dog.

Alkaline phosphatase group mean values at 2,000 ppm
in males and females were statistically (p<0.05 or J.01)
greater than controls at all 3 treatment intervals
(elevation in all dogs at all intervals).

Total protein for the 2,000 ppm males was below
control values (p<0.05) at all treatment intervals. For
females, there were non-statistically significant lower
group mean values at the treatment intervals.

Albumin group mean values for 2,000 ppm males were
below controls (p<0.01) at all treatment intervals. At
2,000 ppm, female values were also below controls, but
significance (p<0.05) appeared only at the terminal
interval.

There wece no definitive test article effects on any
other clinical chemistry parameters.

O. Sacrifice and Pathology

Fasted dogs were anesthetized with sodium pentobarbital,

exsanguinated and necropsied. The following organs were
weighed and organ-to-body weight as well as organ-to-brain
weight ratios were calculated: brain, kidneys, liver, ov.ries,
spleen, testes with epididymides and thyroid/parathyroid.

exami

All of the tissues listed below were preserved anc
ned histopathologically for all animals with the following

not being examined: eyes, gallbladder, mammary gland, skeletal

muscl

Salivary gla
Esophagus*
Stomach#*
Duodenumnm#*
Jejunun*
Ileum*
Cecum#*
Colon*
Rectum#*
Liver=
Pancreas*
Gallbladder=*

e, skin, spinal cord and trachea.

nds* Trachea* Kidneys*
Lungs#* Urinary bladder=*
Testes*
v Epididymides
Aorta#* Ovaries
Heart=* Uterus*
Bone marrow* Cervix

Lymph node (mesenteric

& submandibular)#*
Spleen%* :
Thynmus*

%
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GLANDULAR - OTHER
Brain=* Adrenals#* Bore (sternum/femur)#*
Peripheral nervex* Mammary gland#* Skeletal muscles*
Spinal cord (3 levels)* Parathyroids# Skin ‘
Pituitary+* Thyroid* All gross lesions

Eyes with optic n.=* and masses#*

* = EPA Guideline Requirement

MACROSCOPIC

There were no gross necropsy findings which were
considered to be test article related.

ORGAN WEIGHTS

The liver was the only organ for which weight
(absolute and relative) was affected by test article
administration.

Table 9

GROUP MEAN ABSOLUTE AND RELATIVE LIVER WEIGHTS IN A 90-DAY
DIETARY ADMIX STUDY IN DOGS WITH F6285

" .iales {ppm) Females (ppm)

Final body weight 10.3 11.1 | -10.8

Liver weight (g) 287 319 352+ 360*

Organ-to~body wt 2.81 2.89 3.28 3.51»

Organ-to-brain wt 3.84 4.05 4.38 4.79 |- 3.58 3.36 3.32 4.02 |

Body weights = kg
Statistical Significance: * = P<0.05; ** = p<0.01
Data extracted from Report Appendix L, pages 270-300.

Absolute and organ-to-body weight group mes- liver
values for males and females administered 2,000 ppm were
higher (p<0.05 or 0.01) than control values. The 800 ppm
absolute male value was aliso greater than control
(p<0.05). Organ-to-brain weights at the highest dose
tested were also greater than controls for both sexes.

H
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Testicular/epididymis group mean absolute weight foi
the 2,000 ppm dose was 12.1 g compared with a control meai
of 18.1. This was due primarily to one dog which had lost
1.9 kg of body weight and had eaten less food (absolute
organ weight was 5.9 g compared with 11.5, 13.5 and 17.«
g for the others. in the same group). [The Report
indicated that microscopic examination of the small testes
confirmed them to be prepubertal.®)

MICROSCOPIC

Test article related microscopic changes were
reported for the liver.

MICROSCOPIC LIVER CHANGES IN A 90-DAY DIETARY ADMIX
STUDY IN DOGS WITH F~285

Sinusoidal macrophages:

brown pigment ..o..oocooo0e. | ==11 ) emte | e Joaaa e | | |10
Centrilobular hepatocytes: "

Bwelling ¢ceceeecenccncannne || momm | cmac | 222 | 2222 2222

I

Hepatocytes: brown pigment .... =31~ -]
Periportal hepatocytes:

Bwelling .ccesvseosvcenconeas e |
Bile duct: hyperplasia ........ | ) P
Portal lymphoid cell infiltrate {o—

NOTE: the "-" or digits (1,2,3,4) represent the "finding"® for an
individual dog

Severity: .-
1

.3

3

4

= firding not present

= minimal or very slight degree or amount present
= slight degree or amount present

= moderate degree cr amount present

= moderately severe degree or amount present

Data extracted from Report Appendix M, pages 354-393.

The primary liver changes were: hepatocytes with
brown pigment in 2/4 males and 1/4 females at 2,000 ppm
compared with no othur dogs in the study with this
observation; centrilobular hepatocyte swelling, with a
severity of 2 ("slight degree or amount present"), was
reported only in 2/4 males at 800 ppm, 3/4 males at
2,000 ppm and 4/4 females at 2,000 ppm; and brown pigment
in sinusoidal macrophages in 4/4 2,000 ppm males (also
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increased severity) compared with 2/4 controls and 2/4
2,000 ppm females with none in controls. ‘

There may have been the suggestion of an effect of
test article administration on the presence and severity
of splenic brown-pigment in reticulocendothelial cells
(there were statistically significant decreases in hemo-
globin and hematocrit in 2,000 ppm males and females).
[{The study pathologist did not consider this change to be
biologically significant.]

Iable 11

MICROSCOPIC SPLEEN CHANGES IN A 90-DAY DIETARY ADMIX STUDY
IN DOGS WITH F6285 )

‘ "Males (ppm)
Observation 0

Congestion ...ceccccccsccscsces 2142

Siderotic nodule .....ccc0ccves

Reticuloendothelial cells:
brown pigment ..c.ccecoccsn 1--1

Extramedullary hematopoiesis ..| =~== ] 11~ | =1~ vow ) lo== 11111 | 1e==}] 11—

g 3l

NOTE: the "-" or digits (1,2,3,4) represent *he "finding" for an
individual dog
P = finding present (where grading inappropriate)
Severity: - = finding not present
1 = minimal or very slight degree or amount present
‘2 = glight degree or amount present
3 = moderate degree or amount present
4 = moderately severe degree or amount present
Data extracted from Report Appendix M, pages 354-393.

t

) Considered, by the study Pathologist, to be of
"questionable significance"™, was urothelial hyperplasia
with lymphoid cell infiltrates or subacute inflammation
of the urinary bladders of one control male, one 800 ppm
female and two 2,000 ppm females.

II. DISCUSSION

Analytical data for test article stability, concentration and
homogeneity were considered to be within acceptable limits.

There was no mortality. 1@7(5
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The only reported clinicai signs conceried one male and one
female in the 2,000 ppm group. Both dogs appeared to be thin at
about study week 5. During weeks 7 and 8, the female had "pale gums”.
There were decreased food consumption and body weight losses (1.9 and
2.0 kg for the male and female, respectively) for both dogs during the
first 7 weeks of the study...In addition to the 400 g/day of treated
food, the female was given 400 g of non-treated canned dog food
(Treatment day 51 through study termination - 90 + days). The "thin
appearance"” was reported for the male through week 12 and for the
female, through week 10. Both dogs vwere described as "normal® at
study termination. .

For males, there was a group mean body weight loss at 2,000 Ppm
during the first 5 weeks of the study, with sufficient gain during
weeks 5-13 so that at sacrifice, the group mean was equal to the
control. One control lost 0.4 kg during the study (others gained
2.8, 1.7 and 1.8 kg), with one 2,000 ppm male not gaining weight and
the other three gaining 1.7, 3.0 and 1.1 kg. ,

Group me=an female body weight was essentially below control
values for the 2,000 ppm group throughout the study, with the 13-week
weight gain being 1.1 kg compared to a control gain of 1.8 kg. At
800 ppm, after dosing week 7, there appeared to be lower group mean
-weights, so that by week 13, this group of dogs had gained‘an average
Of 1'1 kgo :

The lower body weights for 2,000 Ppm males for weeks 1-5
appeared to be a reflection of decreased food consumption during this
‘time. For the 2,000 ppm females, group mean amounts of food consumed
during the first 2 weeks of the study were lower than the control
values.

Study average test article intake (mg/kg body weight/day) was as
-ollows (300, 800, 2,000 PPm): males = 10, 28 and 57; females = 10,
28 and 73). - :

There were no'dpththalmic findings asscciated with test articl:
administration.

Changes in hematology parameters were observed in the 2,000 ppm
dogs of both sexes at the 1, 2 and 3 month intervals (mostly p<0.05 or
0.01). Hemoglobin, hematocrit, Mean Corpuscular Volume and Mean
Corpuscular Hemoglobin group m-ans were below controls. Erythrocyte
group means were similar to control with Mean Corpuscular h=moglobin
Concentration being below controls (p<0.01) for 2,000 ppm females at
the 2 and 3 month intervals. It was stated in the Report that F6285
has as its method of action, tae inhibition of protoporphyrincgen
oxidase, thus disrupting hemoglobin biosynthesis,

The only clinical chemistry parameter which was definitively
effected by the test article was an increase in group mean (3-5 foid)
and individual alkaline phosphatase levels at all three intervals at
2,000 ppm (both sexes). Albumin levels were below c:xntrcl (not
- significant, <C.05 or 0.01) at all intervals at the same dose level.

| €7
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Group mean total protein values for 2,000 ppm dogs were below (not
significant or p<0.05) controls at all intervals (both sexes).

The liver was the target organ in this study. In addition to the
elevated alkaline pnosphatase levels, male and female organ weights as
well as organ-to-body weights were above control (p<0.05 or 0.061) with
organ-to-brain weights also being above (not significant). Histo-
pathologically, the incidence and severity of liver lesions (brown
pigmented sinusoidal macrop’.ages, swelling of centrilobular hepato-
cytes and the suggestion of brown pigmented hepatocytes) was greater
in 2,000 ppm males and females than in respective controls.

The number of dcgs and/or severity of spicnic brown pigmented
reticulcendothelial cells were increased sligh%iy in both sexes of the
2,000 ppm group compared with respective contreis. There was no firm
evidence of an increase in the number of treated dogs with splenic
extramedullary hematopoiesis. .

III. CONCLUZYICNS

In a subchrenic toxicity study, F6285 was adinistered by dietary
admix to Marshall Farms beagle dogs (4/sex/grouvp) at doses of 0, 300,
800 and 2,000 ppm (mg/kg body weight/day: males = 0, 10, 28 and 57;
females = 0, 10, 28 and 73) for 13 weeks. The following rarameters
were examined: mortality, clinical signs, body weights, food consump-
tion, ophthalmology, hematology, clinical chemistry, macroscopic path-
olegy, organ weights and microscopic wathology.

The highest dose tested (2,000 ppm) caused: lower body weights
(7-10%) and weight gains in males and females mostly during the first
5 weeks of the study ; decreases in hemoglok'n --3 .ematocrit (as well
as MCV, MCH and MCHC); =levated alkaline phosphatase levels; increasea
liver weights; an2 microscupic liver as well as splenic changes. The
NOEL is 800 ppm (28 mg/kg/day both sexes) and the LOEL is 2,000 pom
(57 and 73 mg/kg/day, males ané females).

Core .cclasi .fication is Guideline. This study satisfies the data
requirement (§82-iB) for a 13-week subchronic toxicity study in dogs.

P}
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DATA EVALUATION REPORT

CHEMICAL: F6285

IOX. CHEM. NUMBER: Not available '
~U&. CHEM. NUMBER .

PC _Code: 129081 -

STUDY TYPE: Mutagenicity: Gene mutation in cultured mammalian cellg (mouse
lymphoma cells) -

MRID Number: 430046-04
=22l Number

SYNONYMS: None provided

SPONSOR : FMC Corporation, Princeton, NY

TESTING FACILITY: Microbiological Associates, Ine., Rockville, MD

TITLE OF REPORT: L5178y TK*~ Mouse Lymphoma Mutagenesis Assay with a
Conflrmatory Assay

AUTHORS - Biggar, C.A.H. and Clarke, J.J.

STUDY NUMBER: Th 136.7b1020; FMC Project No. a91-3434
STUDY NUMBER

REPORT ISSUED: March 20, 1992
S=eoat 15SUED

In the presence of S9 activation, the test material wag Cytotoxic
(=1800 Bg/mL) but did not induce 3 mutagenic response. Resultg from the firse
nonactivated trial also indicated that F6285 a¢ lavels Up to 1308 ug/ml was

(1=
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F6285 MAMMALTAN CELLS IN CULTURE GENE MUTATION

not mutagenic. However, dose-related increases in the mutation frequencies
(MFs) occurred at precipitating levels (»:2400 p’hL) in the absence of $9
activation in the second trial. Although we cdnclude that the results are not
sufficient to classify F2685 as mutagenic, we do consider the findings to be
equivocal (see Section D, Reviewers’ Discussion and Interpretation of
Results). o

The study is classified as Acceptable and satisfies the guideline requirements
for an in vitro mamealian cell mutation assay (84-2).

A, MATERIALS:
1. Test Material: F6285

Description: Tan powder

Identification No.: Lot no. E 7301-72

Purity: 94.22 -

Receipt date: September 24, 1991

Stability: Not provided

Contaminants: None listed

Solvent used: Dimethyl sulfoxide (DMSO).

Other provided information: The test material was stored at room
temperature, protected from light. Dosing solutions prepared for
the initial and confirmatory assays were analyzed for actual
concentrations.

2. Control Materials:

Negative: Xone

Solvent/final concentration: DMSO/1%

Positive: Xonactivation (concentrations, solvent): Ethyl methane-
sulfonate (EMS) was prepared in DMSO to yield final concentrations of

0.25 and 0.30 pL/mL.

Activation (concentrations, solvent): 7,12-Dimethylbenz(a)anthracene
(DMBA) was prepared in DMSO to yield final concentrations of 2.5 and

5.0 pg/mL.
3. Activation: S9 derived from adult male Sprague-Dawley
X __ Aroclor 1242/ %X induced X__ rat X __ liver
1254 (2:1 mixture)
phenobarbital .- noninduced mouse lung
- none hamster other
other other

The S9 liver homogenate was prepared by the performing laboratory.
Prior to use, the S9 fraction was characterized for its ability to
convert 2-aminoanthracene and DMBA to mutagenic forms.

Page _3 of _10
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S9 mix composition:

Component Concentration/mL of $9 mix
NADP 6.0 mg
Isocitric acid T 11.25 mg
S9 homogenate 0.25 mL
Culture medium 0.75 mL

Test Cells: Mammalian cells in culture

X mouse lymphoma L5178Y cells

Chinese hamster ovary (CHO) cells

V79 cells (Chinese hamster lung fibroblasts)
other (list):

Properly maintained? Yes. .

Periodically checked for mycoplasma contamination? Not reported.
Periodically checked for karyotype stability? Not reported.
Periodically "cleansed" against high spontaneous background? Yes.

Locus Examined:

X thymidine kinase (TK) ,
selection agent: btomodeoxyuridine (Brdu}
(give concentration) luorodesxyuridine (FdU)
gg[mL trifluorothymidine (TFT)

hypoxanthine-guanine-phosphoribosyl transferase (HGPRT)
Selection agent: 8-azaguanine (8-AG)

(give concentration) 6-thioguanine (6-TG)
Na*/K*ATPase
Selection agent: ouabain

(give concentration)

other (locus and/or selection agent; give details):

Test Compound Concentrations Used:
(a)' Cytotoxicity assay: Nine doses (0.5, 1.0, 5.0, 10, 50, 100, s5¢0,

1000, and 5000 pg/mL) were evaluated in the presence and absence
of S9 activation. :

(b) Mutation assay:

(1) Nonactivated conditions:

Initial assay: 227 to 2000 pg/mL, cultures exposed to 42%,
522, 620, 718, 817, 915, 1013, 1112, 1210, or 1308 pg/mL
were cloned.

Confirmatory assay: 718 to 3000 pg/mL, cultures exposed
1308, 1407, 1505, 1603, 1702, 1800, 2000, 2400, 2700, or

3000 pg/mL were cloned.

Page _4 of _10



011176
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(2) S9-activated conditions:

Initial assay: 424 to 3000 pg/uL; cultures exposed to 424,
620, 817, 1013, 1112, 1210, 1308, or 1407 ug/mL were cloned.

Confirmatory assay: 325 to 1800 ug/mL; cultures exposed to
915, 1013, 1112, 1210, 1308, 1407, 1505, 1603, 1702, or

1800 ug/mL were cloned.

B. TEST PERFORMANCE:
1. Cell Treatment:

(a) Cells exposed to test compound, solvent, or positive cOt;trol for:
4 _ hours (nonactivated) 4  hours (activated)

(b) After washing, cells were cultured for 2 days
(expression period) before cell selection

(c) After expression, cells were cultured for 10 to 12 days in
selection medium to determine numbers of mutants and for 10 to
12 days without selection medium to determine cloning efficiency.
(CE)

2. Statistical Methods: The data were not evaluated statistically.

3. Evaluation Criteria:

(a) Assay validity: For the assay to be considered valid, the
following criteria must be satisfied: (1) the CE of the solvent
control must exceed 50%; (2) the mutation frequency (MF) of the
solvent control must be between 0.2 and 1.0 mutant colonies/10%
.survivors; and (3) the MF of the positive controls must be
22-fold higher than the corresponding solvent control value.

b. - Positive response: The test material was considered positive if
it induced a reproducible dose-related increase in the MF that
exceeded 2 times the MF of the solvent control at one or more
doses with 210X total survival.

C. REPORTED RESULTS:

1. Cytotoxicity Assays: Doses evaluated in the preliminary cytotoxicity
assay ranged from 0.5 to 5000 ug/mL +/-S9. There was no indication in
the report that the test material was insoluble at any level. No
cells survived treatment with 5000 ug/nl +/- S9. For the remaining
treatment groups, survival was generally dose-related and ranged from
32% at 1000 ug/mL to 99% at 100 pg/ul. under nonactivated conditions
and from 67X at 1000 ug/mL to 102% at 100 pg/nL in the presence of §9.

Page _5_ of _10
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Based on these findings, doses selected for the initial mutation assay
were 227 to 2000 ug/mL -S9 and 424 to 3000 ug/mL +S9.

Mutation Assays:

(a)

(b)

Nonactivated conditions: Representative data from the inicial
and confirmatory assays conducted with F6285 are presented in
Table 1. In the initial trial, a marked reduction in cell
survival (i.e. <9% of the solvent control) was reported at 1407
and 1603 pg/mL. These cultures were not plated for mutant
selection. Presumably, levels >1603 Kg/mL were severely
cytotoxic since no data were reported. At 1308 ug/mL, relatrive
survival posttreatment was 23%. There was, however, no evidence
of a mutagenic effect at any concentration. The first
confirmatory assay was aborted due to the poor CEs for tha
solvent control groups; results presented in Table 1 are,
therefore, from the successfully completed confirmatory trial
conducted with a dose range of 1308 to 3000 pg/mL. No
explanation was provided for increasing the dose levels or for
using the highest cloned dose (1308 ug/mL) in the initial trial
as the low dose for the confirmatory assay. Posttreatment
survival data for the confirmatory trial were not in good
agreement with the findings from Trial 1. as shown, a much
higher level (2700 ug/mL) was required in the confirmatory trial
to induce a cytotoxic effect comparable (i.e., ~25% relative
suspension growth) to that observed in Trial 1 at 1308 ug/mL.
Similarly, doses 21407 pg/mL in Trial 1 were too cytotoxic to be
cloned. Findings from the confirmatory trial also showed dose-
related increases in total mutant colonies and 22-fold increases
in the MF at 2400 to 3000 ug/mL. Colony size distribution
analysis indicated an increase in the frequency of small colonies
{i.e., £0.5 mm) with no appreciable rise in large colony mutants.
This finding suggests that the effect at the TK locus may have
occurred primarily through a clastogenic mechanism.

Based on the overall findings, the study authors concluded that
the results were equivocal for the following reasons. The
increased MFs were seen at precipitating doses of the test
article. The MF for the solvent control group was low. The MFs
for the 2400- and 2700-ug/ml. treatment groups fell within the
historical range for the solvent control.

S9-Activated assays: Cultures exposed to doses ranging from 424
to 1603 ug/mL were cloned in the initial trial and cells treated
with 915 to 1800 ug/mL were cloned in the successfully completed
confirmatory trial. Representative findings are presented in
Table 2. Although posttreatment survival data were not in full
agreement between the two trials, the difference was not as
dramatic as noted for the nonactivated assays. We, therefore,
attributed this discrepancy tc the narrow dose ranges that were
investigated and the likelihood that minor dosing errors

Page 6 of _10
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F6285 MAMMALIAN CELLS IN CULTURE GENE MUTATION

occurred. Overall, the results indicate that S9-activated F6285
-was assayed to levels that induced cytotoxicity with no evidence
of a mutagenic response.

3. paalytical Determinationsi Dosing solutions prepared for the inirial
and confirmatory nonactivated and S9-activated trials were verified

analytically. Results indicated that with a single exception
(82-mg/ml solution prepared for the first nonactivated trial), all
dosing solutions were within :10% of the intended concentration.

From the overall results, the study authors concluded:

"Under the conditions of the assays described in this report, F6285, Lotf§
E 7301-72 was found to be negative in the presence of exogenous metabolic
activation and equivocal in the absence of exogenous metabolic activation
based on marginal increases in mutant frequency against low background at
precipitating doses.”

e

D. REVIEWERS' DISCUSSION AND INTERPRETATION OF RESULTS: We assess that the
mutation assays were properly conducted, and we agree with the study
authors’ conclusions. In the presence of S9 activation, F6285 was
evaluated to cytotoxic levels but failed to cause an increase in mutation
at the TKY" locus in mouse lymphoma cells. In the nonactivated
confirmatory trial, dose-related increases in mutant colonies and the MF
were observed at levels that were not excessively cytotoxic (22400 pg/al).
However, several factors argue against the finding being indicative of a
genotoxic effect. The elevated MFs (56.2 to 102.4 mutants/10¢ survivors)
fell within the generally accepted spontanecus MF range for mouse lymphoma
cells (15-110 mutants/10° survivors)!. The effect was limited to
precipitating levels and was not seen in the $9 activated phase of
testing, although the highest S9-activated dose that was tested
(1800 pg/mL) was below 2400 pg/mL, the level at which precipitation was
first seen without $9 activation. Similarly, the increased incidence of
small colony mutants points to an adverse effect on chromosoxes rather
than the induction's6f gene mutations?2. Although findings from the
micronucleus assay in mice conducted with the same lot number of F6285
were negative (see Data Evaluation Record 3-57/240; MRID No. 430046-05),
this presumably involved exposure to nonprecipitating dose levels.

Based on the above considerations, we conclude that the data are
insufficient to classify nonactivated F6285 as genotoxic in this test
system. We, nevertheless, agree that the findings should be considered
equivocal because elevations in the MF occurred at doses that were not
evaluataed in the initial nonactivated trial, or in the presence of S9
activation.

1Caspu’y, W.J., iee,-Y.J., Poulton, S., Myhr, B.C., Mitchell, A.D., Rudd, C.J. (1988). Evaluatica of
the L5178Y mouse lymphoma cell mutagenesis assay: Quality-control guidelinos and response categoriss.
Environ. Mol. Mutagen. 12:19-3§,

2Moore, M.M. and Clive, D. (1982). rhe quantitation of TXK-/- and HGPRT- mutants of L5178/TK>/- mouse
lymphoma cells at varying tices postireatment. Environ. Mutagen. 4:499-519.
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F6285 MAMMALIAN CELLS IN CULTURE GENE MUTATION

E. Quality Assurance Measures: Was the test performed under GLPs? Yes. (A

quality assurance statement from the performing laboratory was signed and
dated March 23, 1992).

F. Appendix: No.

Page _10 of _10
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MICRONUCLEUS

EPA Reviewer: Susan L. Makris, M.S. Signature:

Review Sectiorn IV, Date:

Toxicology Branch II/HED (7509C) L

EPA Mutagenicity Reviewer: Byron T. Backus, Ph.D.Signature;i}cyﬂdﬂv \ (§0*'Q"“
Review Section III, Date: Cle1/as

Toxicology Branch II/HED (7509C)

DATA EVALUATION REPORT

STUDY TYPE: Mutagenicity: In vivo micronucleus assay in mice
TOX. CHEM. NUMBER: Not provided

PC _CODE: 129081

MRID NUMBER: 430046-05

IEST MATERIAL: F6285
SYNONYM(S): None listed
SPONSOR: FMC Corporation, Princeton, NJI

STUDY NUMBER(S): A91-3433 (FMC); TA136.122019 (Ma)

TESTING FACILITY: Microbiological Associates, Inc., Bethesda, MD

TITLE OF REPORT: Micronucleus Cytogenetic Assay in Mice

AUTHOR(S): Donald L. Putman and Robert R. Young

REPORT ISSUED: Final Report: March 23, 1992; Amended Report: October 27, 1993

EXECUTIVE SUMMARY: In an in vivo mouse micronucleus assay, groups of five
male and five female ICR mice were administered single intraperitoneal (IP)
injections of 85, 170, or 340 mg/kg F6285. The test material was delivered to
the animals in corn oil, and bone marrow cells were harvested 24, 48, and 72
hours posttreatment.

Based on preliminary testing, 340 mg/kg was estimated to be approximately 80%
of the LDg,,,. Lethargy was noted in the high-dose animals; however, nc
evidence of a cytotoxic effect on the target organ was seen. Similarly, no
significant increases in the frequency of micronucleated polychromatic
erythrocytes in bone marrow cells harvested for either sex at any dose or
sacrifice rime occurred.

This study is classified as Acceptabdle and satisfies the guideline requirement
for an in vivo mouse micronucleus assay (84-2).
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MICRONUCLEUS

A. MATERIALS:

1.

4,

Test Material: F6285

Des:ription: Tan powder

Identification no.: Lot Number E7301-72

Purity: 94.2%

Receipt date: September 24, 1991

Stability: Not provided

Contaminants: None listed

Golvent used: Corn oil

Other .vovided information: The test material was scored at room
temperature in the dark. Dosing solutions were prepared at the time
of use; samples were retained for determination of actual concen-
tration used in the study.

Contrei Materials:

Negative/route of administration: None

Vehicle/final concentration/route of administration: Corn oil (dosing
volume of 20 mL/kg) was administered by intraperitoneal (IP)
injection.

Positive/final concentration/route of administration: Cyclophos-

phamide (CP) was dissolved in deionized water and administered by I?
injection at a final dose of 30 mg/kg.

Test Compound:
Route of administration: IP

Dose levels used:

e Pilot study: 10, 100, 500, 100G, or 5000 mg/kg (male mice);
5000 mg/kg (female mice)

® Toxicity study: 133, 200, 300, or 450 mg/kg (males and females)

® Repeat toxicity study: 334, 374, or 412 mg/kg (males and
females)

® Micronucleus assay: 85, 170, or 340 mg/kg (males and females)
Test Animals:

(a) Species: mouse Strain: ICR Age: 6-8 weeks
Weight range:

® Pilot Study: 22.8-26.9 g (males), 19.4-24.3 g (females)

) Toxicity Study: 32.7-37.7 g (males), 21.9-25.2 g (females:

Page 3 of 8
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® Repeat Tuxi~ity Study: 26.8-33.1 g (males), 21.5-25.3 g

(females,

) Micronucleus Asss--: 26.4-34.9 g (males), 22.0-27.6 g

{feumales)

Source: Harlan Sprague Dawley, Inc., Frederick, MD

(b) Number of animals used per test dose:

® Pilot study: _3_males; _5 females at 5000 mg/kg; _2
males per group at 10, 100, 500, and 1000
- mg/kg

® Toxicity study: -2 _males; _5 females per group

® Repeat toxicity study: _5_ males; _5_ females per group

® Micronucleus assay: 15 _ males; _15 females per vehicle,
low-, mid-, and high-dose groups
(an additional group of 5 animals/sex
received the high dose and were used as
replacement animals in the event of
unscheduled deaths in the primary group)

5 males; _5 females per positive

control groups

Note: Dosing was based on individual body weights.

(c) Properly maintained? Yes.

TEST PERFORMANCE:

1. Treatment and Sampling Times:

(a) Test .compound:
Dosing: X once twice (24 hr apart)
other (describe):
Sampling (after last dose): 6 hr 12 hr
X 24 hr X 48 hr X 72 hr (low-, mid-, and
high-dose groups)

(b) Vehicle control:
Dosing: X _ once twice (24 hr apart)
other (describe);
Sampling (after last dose): X 24 hr X 48 hr
X 72 hr

QY
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{c) Positive control:
Dosing: X __ once twice (24 hr apart)
other (describe):
Sampling (after last dose): X 24 hr 48 hr

72 hr

Tissues and Cells Examined:

X bone marrow others (list):
Number of polychromatic erythrocytes (PCEs) examined per animal:
1000 ) ‘
Number of normochromatic erythrocytes (NCEs, more mature RBCs)
examined per animal: Not specified; however, the reviewers assume
that NCEs were tallied while counting the 1000 PCEs

Details of Slide Preparation: At 24, 48, and 72 hours after adminis-
tration of the test material or the vehicle, the appropriate groups of
animals were sacrificed by CO, asphyxiation. Sacrifice time for the
positive control group was 24 hours. Bone marrow cells were flushed
from both femurs with fetal calf serum and centrifuged. Supernatants
were discarded; pellets were resuspended in residual supernatant and
spread onto slides. Prepared slides were fixed in methanol, stained
with May-Grunwald and Giemsa solutions, coverslipped, coded and
scored.

Statistical Methods: The results were evaluated for statistical sig-
nificance using the Kastenbaum-Bowman tables which are based on the
binomial distribution.

Evaluation Criteria: The test material was considered positive for
micronuclei induction if a significant increase (p<0.05) in micro-
nucleated polychromatic erythrocytes (MPEs) compared to the vehicle
control was seen. The response must be either dose- or cime-
dependent.

C. REPORTED RESULTS:

1.

Pilot Study: This study was performed to determine the appropriate
doses for the toxicity study. Groups of two male mice received single
IP injections of 10, 100, 500, or 1000 mg/kg F6285, and groups of five
male and five female mice received a single 1P injection of 5000 mg/kg
F6285. Animals were observed daily for mortality and clinical signs
for 7 days; body weights were recorded immediately prior to dosing and
1 and 3 days after dosing. Deaths occurred in all animals at doses of
500, 1000, and 5000 mg/kg. Signs of toxicity seen in these animals
included prostration, convulsions, and irregular breathing. No
clinical signs or deaths were reported in the 10- or 100- mg/kg
groups. Based on these findings, 450 mg/kg was chosen as the high
dose for rhe toxicity study.

Page 5 of 8
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2. Toxicity Study: Groups of five males and five females received single
IP injections of 133, 200, 300, or 450 mg/kg F6285 in order to
determine the LDgy,7 for this compound. Animal observations,
mortality, and body weights were recorded as described for the pilot
study. Mortality was limited to the high-dose group: 5/5 males and
4/5 females died. Only two females in the high-dose group exhibited
signs of toxicity, which included prostration, hunched posture,
ataxia, crusty eyes, and irregular breathing. However, an LDy,
value could not be determined; therefore, a repeat study was initiated
using a narrower range of doses.

3. Repeat Toxicity Study: The initial toxicity study protocol was used,
with doses of 334, 374, and 412 mg/kg F6285. Mortality occurred in
1/5 males and 1/5 females in the high-dose group. Signs of toxicity,
including prostration (mid- and high-dose), convulsions (high-dose),
ataxia (high-dose), tremors (low-and high-dose), lethargy (low-dose),
and irregular breathing (low-dose) were seen. Based on the combined
results of the initial and repeat toxicity studies, an LDSOT value of
424 mg/kg was estimated. Approximately 80% of the LDgy,7 (540 mg/kg)
was chosen as the starting concentration for the micronucleus assay.

4. Micronucleus Assay:

~a. Analytical determinations: Results from the analytical deter-
minations indicated that low-, mid-, and high-dose solutions

differed from the nominal concentrations by 6.8%, 1%, and 1.2%,
respectively.

b. Animal observations: Groups of 15 male and 15 female ICR mice
were given a single IP injection of 85, 170, or 340 mg/kg F6285.
No deaths were reported at any dose or sacrifice period. The
only sign of toxicity, lethargy, was seen in 3/20 males and 3/20
females from the high-dose group.

c. Micronucleus assay: Representative findings from the micro-
nucleus assay are shown in Table 1. F6285 was neither cytotoxic
to the target organ nor caused a significant increase in the
frequency of MPEs in bone marrow cells harvested from male or
female mice 24, 48, or 72 hours postexposure to 85, 170, or
340 mg/kg. By contrast, the positive control (30 mg/kg CP)
induced a significant (ps<0.05) genotoxic effect in both sexes.

From the overall results, the study author concluded that F6285 was
not genotoxic in this in vivo assay.

B

REVIEWERS' DISCUSSION/CONCLUSIONS: We assess, in agreement with the study
author, that F6285 did not increase the frequency of micronuclei in the
PCEs harvested from animals treated with the test material. Acceptable
doses were used based on the clear evidence of compound toxicity in the
preliminary studies as well as the minimal toxic effects recorded for the
high dose in the micronucleus assay. Additionally, the sensitivity of the

Page 6 of
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F6285 MICRONUCLEUS

test system to detect a genotoxic response in male and female mouse bone
marrow cells was shown by the significant (p = 0.05) results obtained with
the positive control (30 mg/kg CP). We conclude, therefore, that F6285
was adequately tested and found to be not genotoxic in this in vive
micronucleus assay.

QUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes. (A

quality assurance statement was signed and dated March 23, 1992).

APPENDIX?: No.
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SYNONYM(S): None listed
SPONSOR: FMC Corporation, Princeton, NJ

In vivo micronucleus assay in mice

STUDY NUMBER!SZ: A91-3433 (FMC); TA136.122019 (MA)

TESTING FACILITY:

Microbiological Associates, Inc., Bethesda, MD

IITLE OF REPORT: Micronucleus Cytogenetic Assay in Mice

AUTHOR(S):

REPORT ISSUED:

EXECUTIVE SUMMARY:

Donald L. Putman and Robert R. Young
Final Report: March 23, 1992; Amended Report: October 27, 1993

In an in vivo mouse micronucleus assay, groups of five

male and five female ICR mice were administered gsingle intraperitoneal (IP)
injections of 85, 170, or 340 mg/kg F6285.

the animals in corm oil, &
hours posttreatment.

The test material was delivered to

bone marrow cells were harvested 24, 48, and 72

Based on preliminary testing, 340 mg/kg was estimated to be approximately 80%

of' the LDsn 7-
evidence o

a cytotoxic effect on the target organ was seen.

Lethargy w:- noted in the high-dose animals; however, no

Similarly, no

significant increases in the frequency of micronucleated polychromatic
erythrocytes in bone marrow cells harvested for either sex at any dose or

sacrifice time occurred.

This study is classified as Acceptable and sactisfies the guideline requirement
for an in vivo mouse micronucleus assay (84-2).
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A. MATERIALS:

1.

4,

Test Material: F628S

Description: Tan powder

Identification no.: Lot Number E7301-72

Purity: 96.2%

Receipt date: September 24, 1991

Stability: Not provided

Contaminants: None listed

Solvent used: Corm oil ‘

Other provided information: The test material was stored at room
temperature in the dark. Dosing solutions were prepared at the time
of use; samples were retained for determination of actual concen-
tration used in the study.

Control Materials:

Negative/route of administration: None

Vehicle/final concentration/route of administration: Corn oil (dosing
volume of 20 mL/kg) was administered by intraperitoneal (1P)
injection.

Positive/final concentration/route of administration: Cyclophos-

phamide (CP) was dissolved in deionized water and administered by IP
injection at a final dose of 30 mg/kg.

Test Compound:
Route of adminiscration; 1P

Dose levels used:

® Pilot'study: 10, 100, 500, 1000, or 5000 mg/kg (male mice);
5000 mg/kg (female mice)

e Toxicity study: 133, 200, 300, or 450 mg/kg (males and females)

©® Repeat toxicity study: 334, 374, orv&12 mg/kg (males and
females)

® Micronucleus assay: 85, 170, or 340 mg/kg (males and females)
Test Animals:

(a) Species: mouse Strain: ICR Age: 6-8 weeks
Veight range:

® Pilot Study: 22.8-26.9 g (males), 19.4-24.3 g (females)
® Toxicity Study: 32.7-37.7 g (males), 21.9-25.2 g (females)

Page _3 of
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° Repeat Toxicity Study: 26.8-33.1 g (males), 21.5-25.3 g
- (females)

® Micronucleus Assay: 26.4-34.9 g (males), 22.0-27.6 £
(females) .

Source: Harlan Sprague Dawley, Inc.. Frederick, MD

(b) Number of animals used per test dose:

e Pilot study: _5_nmales; 5 _females at 5000 mg/kg; _2
males per group at 10, 100, 500, and 1000
mg/kg

® Toxicity study: .3 males; _5 females per group

® Repeat toxicity study: _5 males; 5 females per group

® Micronucleus assay: 15 males; 15 females per vehicle,
low-, mid-, and high-dose groups
(an additional group of 5 animals/sex
received the high dose and were used as
replacement animals in the event of
unscheduled deaths in the primary group)

3 males; _5_ females per positive
control groups

Note: Dosing was based on individual body weights.

(c) Properly maintained? Yes.

B. TEST PERFORMANCE:

1. Treatment and Sampling Times:

(a) Test compound:
Dosing: X__ once twice (24 hr apart)
other (describe):
Sampling (after last dose): 6 hr 12 hr

X 24 hr X 48 hr X 72 hr (low-, mid-, and
high-dose groups)

!'

(b) Vehicle control:

Dosing: X __ once twice (24 hr apart)
other (describe):

Sampling (after last dose): X 24 hr X 48 hr
p.d 72 hr

Page _4 of _38
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(c) Positive control:
Dosing: X __ once twice (24 hr apart)
other (describe):
Sampling (after last dose): x 24 hr 48 hr

72 hr

Tissues and Cells Examined:

X bone marrow others (list): )
Number of polychromatic erythrocytes (PCEs) examined per animal:
1000 .
Number of normochromatic erythrocytes (NCEs, more mature RBCs)
examined per animal: Not specified; nowever, the reviewers assume
that NCEs were tallied while counting the 1000 PCEs

Details of Slide Preparation: At 24, 48, and 72 hours after adminis-
tration of the test material or the vehicle, the appropriate groups of

animals were sacrificed by CO, asphyxiation. Sacrifice time for the
positive control group was 24 hours. Bone marrow cells were flushed
from both femurs with fetal calf serum and centrifuged. Supernatants
were discarded; pellets were resuspended in residual supernatant and
spread onto slides. Prepared slides were fixed in methanol, stained
with May-Grunwald and Giemsa solutions, coverslipped, coded and
scored. ’

Statistical Methods: The results were evaluated for statistical sig-
nificance using the Kastenbaum-Bowman tables which are based on the
binomial distribution.

Evaluation Criteria: The test material was considered positive for
micronuclei induction if a significant increase (p<0.05) in micro-
nucleated polychromatic erythrocytes (MPEs) compared to the vehicle
control was seen. The response must be either dose- or time-
dependent.-

REPORTED RESULTS:
1.

: i
Pilot Study: - This study was perfcrmed to determine the appropriate
doses for the toxicity study. Groups of two male mice received single
IP injections of 10, 100, 500, or 1000 mg/kg F6285, and groups of five
male and five female mice received a single IP injection of 5000 mg/kg
F6285. Animals were observed daily for mortality and clinical signs
for 7 days; body weights were recorded immediately prior to dosing and
1 and 3 days after dosing. Deaths occurred in all animals at doses of
500, 1000, and 5000 mg/kg. Signs of toxicity seen in these animals
included prostration, convulsions, and irregular breathing. No
clinical signs or deaths were reported in the 10- or 100- mg/kg
groups. Based on these findings, 450 mg/kg was chosen as the high
dose for the toxicity study.

Page _5_ of
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2. Toxicity Study: Groups of five males and five females received single
IP injections of 133, 200, 300, or 450 mg/kg F6285 in order to
determine the LDgy/,7; for this compound. Animal observationms,
mortality, anc¢ body weights were recorded as described for the pilet
study. Mortality was limited to the high-dose group: 5/5 males and
4/5 females died. Only two females in the high-dose group exhibited
signs of toxicity, which included prostration, hunched posture,
ataxia, crusty eyes, and irregular breathing. However, an LDg, 7
value could not be determined; therefore, a repeat study was initiated
using a narrower range of doses.

3. Repeat Toxicity Study: The initial toxicity study protocol was used,
with doses of 334, 374, and 412 mg/kg F6285. Mortality s:curred in
1/5 males and 1/5 females in the high-dose group. Signs of toxicicy,
including prostration (mid- and high-dose), convulsions (high-dose)},
ataxia (high-dose), tremors (low-and high-dose), lethargy (low-dose),
and irregular breathing (low-dose) were seen. Based on the combined
results of the initial and repeat toxicity studies, an LDgy,7 value of
424 mg/kg was estimated. Approximately 80% of the w50/7 (5&0 mg/kg)
was chosen as the starting concentration for the micronucleus assay.

4. Micronucleus Assay:

a. Analytical determinations: Results from the analytical deter-
minations indicated that low-, mid-, and high-dose solutions
differed from the nominal concentrations by 6.8%, 1Z, and 1.2%,
respectively.

b. Animal observations: Groups of 15 male and 15 female ICR mice
were given a single IP injection of 85, 170, or 340 mg/kg F6285.
No deaths were reported at any dose or sacrifice period. The
only sign of toxicity, lethargy, was seen in 3/20 males and 3/20
females from the high-dose group.

c.  Micronucleus assay: Representative findings from the micro-
nucleus assay are shown in Table 1. F6285 was neither cytotoxic
to the target organ nor caused a significant increase in the
‘frequency of MPEs in bone marrow cells harvested from male or
female mice 24, 48, or 72 hours postexposure to 85, 170, or
340 mg/kg. By contrast, the positive control (30 mg/kg CP)
induced a significant' (ps0.05) genotoxic effect in both sexes.

From the overall results, ‘the study author concluded that F6285 was
not genotoxic in this in vivo assay.

D. REVIEWERS' DISCUSSION/CONCLUSIONS: Ile assess, in agresement with the study
author, that F6285 did not increase the frequency of micronuclei in the
PCEs harvested from animals treated with the test material. Acceptable
doses were used based on the clear evidence of compound toxicity in the
preliminary studies as well as the minimal toxic effects recorded for the
high dose in the micronucleus assay. Additionally, the sensitivity of the

Page _6 of _8
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test system to detect a genotoxic response in male and female mouse bone
marrow cells was shown by the significant (p s 0.05) results obtained with
the positive control (30 mg/kg CP). We conclude, therefore, that F6285
was adequately tested and found to be not genotoxic in this in vivo
micronucleus assay.

QUALITY ASSURANCE MEASURES: Was the test performed under GLPs? Yes. (A

quality assurance statement was signed and dated March 23, 1992).

APPENDIX?: No.
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