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1 INTRODUCTION

Chemical Name: Penoxsulam (XDE-638)
Date Submitted: November 18, 2003

Penoxsulam, also known as XDE-638, is a new active ingredient systemic post-emergence
herbicide chemical. Section 3 registrations and permanent tolerances for penoxsulam are being
requested by Dow AgroSciences LLC (Indianapolis, Indiana). The available toxicology data base
for penoxsulam contains all the studies routinely required for registration of a foed use chemical
and establishiment of permanent tolerances.

Registrations have been requested for technical grade penoxsulam, which contains 97.5% active
ingredient, and for GF-881, a liquid manufacturing use concentrate containing 50% active
ingredient. Penoxsulam is proposed to be used in the U.S. in a liquid formulation GF-443 SC SF
(containing 21.7% active ingredient) and in 2 granular formulations GF-947 SF and GF-947 CA -
(both containing 0.24% active ingredient) for the selective control of various weeds in dry-seeded
and water-seeded rice in the southern United States and California. Formulations of penoxsulam
will be applied by ground equipment and/or aerially. Permanent tolerances have been requested
for residues of penoxsulam (expressed as parent only) in/on rice grain, straw, hulls, bran, and
polished rice (PP 3F06542). At this time, no residential uses have been proposed for penoxsulam.

Penoxsulam is a member of the triazolopyrimidine sulfonamide chemistry family. Its mode of
action in susceptible weeds is by inhibition of acetolactate synthase (ALS), an enzyme required
for the biosynthesis of certain amino acids necessary for plant growth.

In the 2-year combined chronic toxicity/carcinogenicity study in rats, evidence was presented that
penoxsulam may have induced an increase in the incidence and severity of Large Granular
Lymphocyte (LGL) leukemia in male Fischer 344 rats. The highest dose tested in this study was
considered adequate in males and marginally adequate in females. In the 18-month '
carcinogenicity study in mice, an increased incidence of tumors was not observed in any
tissue/organ. However, the highest dose tested in males was considered to be inadequate. The
results from both of these studies along with other relevant data and information will be
presented to the HED Cancer Assessment Review Committee (CARC) for further discussion
and assessment of the carcinogenic potential of penoxsulam.

The HIARC is requested to review the recommendations for penoxsulam with regard to the acute
and chronic Reference Doses (aRfD and ¢RfD) and the toxicological endpoints and doses
proposed for use as appropriate in residential and occupational exposure risk assessments. The
HIARC is also requested to evaluate the potential for increased susceptibility of infants and
children resulting from exposure to penoxsulam and to determine the appropriate FQPA Safety
Factor for use in applicable risk assessments as required by the Food Quality Protection Act
(FQPA) of 1996 according to the 2002 OPP 10X Guidance Document.
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FQPA - HAZARD CONSIDERATIONS

1. Adequacy of the Data Base for FOPA: The toxicology data base for penoxsulam is
complete for FQPA considerations. No developmental neurotoxicity study was submitted

by the registrant. At the present time, it is not considered that such a study is needed.
The studies available for FQPA considerations are:

1. developmental toxicity study in rats (acceptable)

2. developmental toxicity study in rabbits (acceptable)

3. two-generation reproduction study in rats {acceptable)
4. acute neurotoxicity screening battery in rats (acceptable)
5. chronic neurotoxicity study in rats (acceptable)

2. Evidence of Neurotoxicity

There was no evidence of neurotoxicity in the acute or chronic neurotoxicity studies in
rats. In addition, there was no evidence of neurotoxicity in any of the following studies:
subchronic or chronic toxicity studies in rats, mice or dogs; developmental toxicity studies
in rats or rabbits; or a 2-generation reproduction study in rats.

Acute Neurotoxicity Study in Rats

Executive Summary - In an acute neurotoxicity study (MRID 45830902), four groups
(10/sex/group) of fasted, 7 week old, Charles River Fischer 344 rats were given a single
oral dose of XDE-638 (97.5% a.i., Lot # ND05167938) in 0.5% aqueous methylcellulose
at doses of 0, 500, 1000, or 2000 mg/kg bw and observed for 14 days. Neurobehavioral
assessment [functional observational battery (FOB) and motor activity testing] was
performed in 10 animals/sex/group before treatment and at Day 1, 8, and 15. At Day 16, 5
animals/sex/group were euthanized and perfused in sit for neuropathological :
examination. Of the perfused animals, males and females in the control and high dose
groups were subjected to histopathological evaluation of selected central and peripheral
nervous system tissues.

There were no treatment-related effects on mortality, clinical signs, body weight,
ophthalmaloscopic findings, or gross and histologic pathology or neuropathology. FOB
and motor activity testing revealed no treatment-related effects.

Postive control studies were provided. An FOB profiency report demonstrated the ability
of the technician observer to detect major neurotoxic endpoints. Motor activity positive
control data demonstrated the ability to detect both increases (amphetamine) and decreases
{chlorpromazine) in motor activity. Neuropathology positive control data, validated with
trimethyltin and acrylamide, demonstrated the ability to detect central and peripheral
nervous system histopathologic changes.
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Based on the results of this acute neurotoxicity study, the neurotoxic NOAEL for
XDE-638 in male and female rats is 2000 mg/kg (limit dose). The LOAEL was not
identified (>2000 mg/kg).

This neurotoxicity study is classified as Acceptable/Guideline and does satisfy the
guideline requirement for an acute neurotoxicity study in rats (870.6200; OECD 424).

Chroni¢c Neurotoxicity Study in Rats

Executive Summary - In a chronic neurotoxicity study (MRID 45830912), penoxsulam
(XDE-638) (Lot # B-765-44; TSN 102058; 97.7% a.i.) was administered to 10 Fischer 344
rats/sex/dose in the diet at dose levels of 0, 5, 50 or 250 mg/kg/day for one year. This
study was incorporated in a combined chronic toxicity/carcinogenicity study (MRID
45830901). Neurobehavioral assessment (including functional observational battery
(FOB), grip performance, landing foot splay, rectal temperature, and motor activity
testing) was performed on 10 animals/sex/group pretreatment and at months 1, 3, 6, 9 and-
12. At 12 months, five animals/sex from the control and 250 mg/kg/day group were
euthanized and perfused in situ followed by gross examination and histopathological
examination of selected tissues from the central and peripheral nervous systems. The
remaining rats were sacrificed and examined according to standard procedures used in the
combined chronic toxicity/carcinogenicity study.

There was no treatment-related effect on mortality or ophthalmoloscopic examination.
Although statistically significant decreases in body weights and body weight gains in
males and females dosed at 250 mg/kg/day were not observed in the 10 rats/sex/dose
assigned to the neurotoxicity study, statistically significant decreases in body weights and
body weight gains were observed for the 65 rats/sex/dose assigned to the larger more
comprehensive study. In the larger study, body weights were statistically significantly
decreased in both males and females at 250 mg/kg/day beginning on day 8 and continued
throughout the first year of the study (decreased 2-4% in both sexes). At 250 mg/kg/day,
body weight gains were decreased during days 1-8 (11% and 17% in males and females,
respectively) and days 1-92 (6% and 5% in males and females, respectively). Based on
the above findings, the high dose was considered sufficient to test the chronic
neurotoxicity of the chemical. An additional treatment-related effect was an increased
incidence of urine perineal soiling in males and females at 250 mg/kg/day and females at
50 mg/kg/day observed during the FOB testing; this was not considered to be a
toxicologically significant adverse effect.

There was no toxicologically significant evidence of neurotoxicity observed in this study.
There was no treatment-related effect on FOB findings, grip performance, landing foot
splay, rectal temperature, motor activity or neuropathology. A FOB profiency report and
positive control data for motor activity and neuropathology examinations were submitted.
These studies produced the expected results and demonstrated the laboratory’s proficiency
in conducting FOB testing, motor activity testing and neuropathology examinations.

4
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The LOAEL for neurotoxicity for males and females was not established (> 250
mg/kg/day, HDT). The nearotoxicity NOAEL for males and females was 250

mg/kg/day.

This chronic neurotoXicity study is classified as Acceptable/Guideline and does satisfy
the guideline requirement for a chronic neurotoxicity study in rats (§70.6200; OECD 424).

3. Developmental Toxicity Studies

Developmental Toxicity Study in Rats

Executive Summary - In a developmental toxicity study (MRID 45830917) XDE-638
(Penoxsulam; 97.5% a.i., lot #ND05167938, TSN101773) was administered to 25 time-
mated female CD rats/dose by gavage in 0.5% aqueous METHOCEL™ at dose levels of 0,
100, 500, or 1000 mg/kg bw/day on gestation days (GD) 6 through 20, inclusive. On GD
21, surviving females were sacrificed and necropsied. All fetuses were weighed, sexed,
and examined for external alterations. Approximately one-half of the fetuses from each
litter were subjected to visceral examination, and the remaining one-half were subjected 1o
skeletal examination.

Dose selection was based on the results from a range-finding developmental toxicity study
with Penoxsulam in rats (MRID 45830916), in which administration to groups of § time-
mated females by gavage at dose levels of 0, 250, 500, 750, or 1000 mg/kg bw/day on GD
6-20 resulted in decreased body weight gain by high-dose dams during GD 15-18 (79% of
controls), with no treatment-related effects on postimplantation loss, live litter size, or
resorptions per dam.

In the main study, there were no treatment-related effects on survival, clinical signs, or
absolute body weights. Maternal toxicity was evident at 1000 mg/kg bw/day as decreased
body weight gain (84% of control) and food consumption (91% of control) during GD 18--
21 and increased absolute and relative (to body) kidney weights (118% and 121%,
respectively; p<0.05). The maternal toxicity LOAEL for Penoxsulam in CD rats is
1000 mg/kg bw/day, based on decreased body weight gain and food consumption and
increased absolute and relative kidney weights. The maternal toxicity NOAEL is 500
mg/kg bw/day.

There were no treatment-related increases in fetal deaths/resorptions, and there was no
evidence of altered growth or an effect on developmental variations. Malformations were
observed in 0, 2, 2 and 3 fetuses and in 0/24, 2/24, 1/25, and 2/22 litters from the control,
low-, mid-, and high-dose groups, respectively. Incidences of individual variations were
similar in the treated and control groups, and there were no significant increases in fetal or
litter incidences of any individual structural abnormalities for any treated group.
Observations of an apparently rare external malformation (cutis laxis) in 2 fetuses in single
litters at both the 500 and 1000 mg/kg/day dose levels are considered noteworthy since a

5



HED Records Center Series 361 Science Reviews - File R086609 - Page 9 of 532

dose-response could be masked by the rarity of this condition. However, based on a
weight-of-the-evidence consideration of all the available information/data, it is tentatively
concluded at this time that the cutis laxis observed in this study is likely to have a genetic
etiology and that there is insufficient information to conclude that it is a treatment-related
effect due to the test material. Therefore, it is tentatively concluded that the
developmental toxicity LOAEL for penoxsulam in CD rats is not identified (>1000
mg/kg day), and the developmental toxicity NOAEL is 1000 mg/kg/day.

This developmental toxicity study in the rat is classified Acceptable/Guideline and
satisfies the guideline requirement for a developmental toxicity study [OPPTS 870.3700a;
OECD 414] in the rat.

IMPORTANT NOTE-- Regarding the observations of cutis laxis in this study,
additional historical control data was requested from the sponsor (Dow AgroSciences
LLC) on 10/21/03. As of this date (11/18/03), the data has not yet been received. Pending
review of this data, it is tentatively concluded that the cutis laxis observed in the
developmental toxicity study in rats is likely to have a genetic etiology and that there is
insufficient information to conclude that it is a treatment-related effect due to the test
material. This conclusion will be re-evaluated when the data is received from Dow.

Developmental Toxicity Study in Rabbits

Executive Summary - In a developmental toxicity study (MRID 45830918), XDE-638
(97.5% a.i., Lot # ND05167938, TSN101773) was administered to 25 mated New Zealand
white rabbits/dose daily by gavage (7 days per week) in 0.5% aqueous METHOCEL™ at
dose levels of 0, 5, 25, or 75 mg/kg bw/day on gestation days (GD) 7 through 27,
inclusive. Dose selection was based on the results from a range-finding prenatal
developmental toxicity study with XDE-638 in New Zealand white rabbits (MRID
45830919). In the main study, on GD 28, all surviving does were killed and necropsied.
All fetuses were weighed, sexed, and examined for external, visceral, and skeletal
alterations, and heads from approximatety one-half the fetuses per litter were examined by
serial sections.

One high-dose doe died on GD 27 after exhibiting decreased defecation, soft mucoid
feces, and/or hypoactivity beginning on GD 22. One high-dose female aborted on GD 23
after exhibiting severely reduced food consumption beginning on GD 12 with decreased to
absent defecation and/or black feces beginning on GD 15. An increased number of high-
dose animals exhibited gastrointestinal tract effects including decreased or absent feces or
mucoid, soft, or abnormally colored feces (5, 5, 2, and 12 females from the control, low-,
mid-, and high-dose groups, respectively). High-dose females had decreased body weight
gains during GD 13-24 and decreased mean daily food consumption during GD 19-25
(74% and 81-90% of controls, respectively), although cumulative body weight gain during
dosing was unaffected due to increased body weight gain during GD 24-28 (252%). There
were no treatment-related effects on absolute body weights, corrected (for gravid uterus)

6



HED Recards Center Series 261 Science Reviews - File R086609 - Page 10 of 532

body weights and body weight gains, or liver and kidney weights. The maternal toxicity
LOAEL for XDE-638 in New Zealand white rabbits is 75 mg/kg bw/day, based on
death, abortion, clinical signs, and decreased body weight gain and food
consumption. The maternal toxicity NOAEL is 25 mg/kg bw/day.

One high-dose female aborted on GD 23. A single dead fetus was noted in the high-dose
group, and there were no total litter resorptions. High-dose females had slight increases in
mean postimplantation loss (10.8% vs.5.6% for controls) and percentage of resorbed
implantations (12.1% vs. 5.6%) due to small increases in the mean numbers of resorptions
per dam and late resorptions per dam (1.1 vs. 0.5 and 0.7 vs. 0.2, respectively). There
were no treatment-related effects on fetal body weights or sex ratios. Malformations were
observed in a total of 3/24, 3/22, 4/24, and 2/21 litters from the control, low-, mid-, and
high-dose groups, respectively, with no treatment-related increases in the fetal or litter
incidences of any individual malformation or variation and no evidence of altered
ossification. The developmental toxicity LOAEL for XDE-638 in New Zealand white
rabbits is 75 mg/kg bw/day, based on abortion, increased postimplantation loss, and -
increased resorptions. The developmental toxicity NOAEL is 25 mg/kg bw/day.

This developmental toxicity study in the rabbit is classified Acceptable/ Guideline and
satisfies the guideline requirement for a developmental toxicity study (OPPTS 870.3700b;
OECD 414) in the rabbit.

4. Reproductive Toxicity Study .

Executive Summary: In a two-generation reproduction study (MRID 45830920), XDE-
638 (97.7% a.i., lot #B-765-44, TSN102058) was administered to 30 male and 30 female
Crl:CD (SD) IGS BR rats/dose at dietary concentrations that provided 0, 30, 100, or 300
mg/kg/day. One litter was produced in each generation. F, and F, parental animals were
administered test or control diet for 10 weeks prior to mating, throughout mating,
gestation, and lactation and until sacrifice. Doses were selected on the basis of a range-
finding study in non-mated CD rats (MRID 45830907).

Intercurrent deaths of several F; and F, animals were considered incidental to treatment.
No treatment-related clinical signs of toxicity were observed in any animal during the
study. No treatment-related effects on body weights, body weight gains, or food
consumption values were observed in males or females of the F, generation during the
premating interval. Absolute body weights of the high-dose F, males were significantly (p
< 0.05; 88-94% of controls) less than those of the controls throughout the study. High-
dose F, females had significantly lower (p<0.05; 93% of controls) body weight than the
controls only for the first week of premating. Body weight gains by the high-dose F,
animals were similar to the controls. Reduced body weights of the high-dose F, parental
animals during premating were considered a continuation of preweaning effects. Food
consumption by the high-dose F; males was significantly less (p < 0.05; 92-93% of
controls) than that of the control group for the first two weeks of premating.
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At necropsy, mid- and high-dose males of both generations had increased absolute and/or
relative liver weights due to slight hepatocellular hypertrophy that was not considered to
be adverse. High-dose females of both generations had significantly increased (p < 0.05;
109-115% of control) absolute and relative kidney weights. Microscopic lesions of the
kidney of high-dose F, and F, females included epithelial hyperplasia, inflammation, and
crystal formation in the pelvis and tubular degeneration. The incidences (severity) of
kidney lesions in control and high-dose females were 1-2/30 (1.00) and 25-26/30 (1.58-
2.04), respectively, for hyperplasia, 0/30 and 3-7/30 (1.25-2.14), respectively, for
inflammation, and 3/30 (1.00) and 20-21/30(1.62-1.85), respectively, for degeneration. In
addition, crystals were observedin 0,0, 2, and 16 F, femalesand in 2, 1, 7, and 11 F,
females in the control, low-, mid-, and high-dose groups, respectively. Therefore, the
parental systemic toxicity LOAEL for XDE-638 in rats is 100 mg/kg/day for females
based on kidney lesions and 300 mg/kg/day for males based on reduced body weights
of the F; males. The parental systemic toxicity NOAEL is 30 mg/kg/day for females
and 100 mg/kg/day for males.

No differences in mating or fertility indices, precoital interval, or gestation length were
seen between the treated and control groups of either generation. Estrous cyclicity, follicle
counts, and sperm parameters were not affected by treatment.

Body weights of the high-dose F,, and F, dams were significantly lower (p < 0.05; 88-94%
of controls) than that of controls from GD 21 through lactation day 14. The most
pronounced effect on body weight gains during gestation was for days 14-21 when the
high-dose F, and F, dams had weight gains 79% and 82%, respectively, of the control
group levels. Weight changes by the high-dose dams during the first week of lactation
consisted of marked weight loss during days 1-4 and a lower weight gain than the controls
for days 4-7. Recovery was noted in the high-dose dams after lactation day 7. During
gestation, food consumption was similar between the treated and contro! groups of both
generations. Food consumption by the high-dose F, dams was significantly less (p < 0.05;
76-88% of controls) than that of the controls on lactation days 1-11. Food consumption by
the high-dose F, dams was significantly (p < 0.05; 70-72% of controls) less than that of
the controls on lactation days 1-7. Compensation was noted in the high-dose F,, and F,
dams with food consumption reaching 115% and 110%, respectively, of controls (both p <
0.05) during lactation days 17-19. The effects on maternal body weights, body weight
gain and food consumption levels during late gestation and early lactation and the effect
on pup weight gain during early lactation support an adverse effect on lactation. The
reproductive toxicity LOAEL for XDE-638 in rats is 300 mg/kg/day for females
based on adverse effects on lactation due to decreased maternal body weight gain
during late gestation and early lactation and was not identified for males (>300
mg/kg/day). The reproductive toxicity NOAEL is 100 mg/kg/day for females and 300
mg/kg/day for males.
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For litters of both generations, no treatment-related effects were observed on live birth and
viability indices, mean litter sizes, post-implantation losses, numbers of stillborn pups, and
sex ratios. No treatment-related clinical signs of toxicity were observed in the pups during
lactation and gross necropsy was unremarkable. At birth, body weight of the high-dose
pups was slightly (n.s.) lower than that of the control group. High-dose male and female
pups from both generations had significantly lower (p < 0.05) body weights on lactation
days 4-21 compared with the controls. Lower body weights of the high-dose pups were a
result of weight gains 76-80% of the control group levels from lactations days 1-7.

Weight gains by the high-dose pups were slightly lower than the controls from lactation
days 7-14 and comparable to control levels from lactation days 14-21. The offspring
toxicity LOAEL for XDE-638 in rats is 300 mg/kg/day based on reduced body weight
gain during lactation days 1-7 in both generations. The offspring toxicity NOAEL is

100 mg/kg/day.

This study is Acceptable/Guideline and satisfies the guideline requirement for a two-
generation reproduction study (OPPTS 870.3800; OECD 416) in rats.

5. Additional Information from Literature Sources - None available

6. Pre- and/or Post-natal Toxicitv

A. Determination of Susceptibility:

In the developmental toxicity study in rats, the animals were dosed at 0, 100, 500
or 1000 mg/kg/day on GD 6-20. The only maternal effects were decreased food
consumption (91% of control) during GD 18-21, decreased body weight gains
{84% of control) during GD 18-21, and increased absolute and relative kidney
weights (118% and 121% respectively) at 1000 mg/kg/day (HDT, limit dose). The
maternal LOAEL was 1000 mg/kg/day and the maternal NOAEL was 500
mg/kg/day. No treatment-related developmental effects were noted at 1000
mg/kg/day, No developmental LOAEL was identified (>1000 mg/kg/day) and the
developmental NOAEL was 1000 mg/kg/day. Neither quantitative nor qualitative
evidence of increased susceptibility of fetuses to in ufero exposure to penoxsulam
was observed. ‘

In the developmental toxicity study in rabbits, the animals were dosed at 0, 5, 25 or
75 mg/kg/day on GD 7-27. One high-dose doe died on GD 27 and another high-
dose doe aborted on GD 23. An increased number of high-dose animals exhibited
gastrointestinal tract effects including decreased or absent feces or mucoid, soft, or
abnormally colored feces. High-dose females also had decreased body weight
gains during GD 13-24 and decreased food consumption during GD 19-25,
although cumulative body weight gain during dosing was unaffected due to
increased body weight gain during GD 24-28. The maternal LOAEL was 75
mg/kg/day and the maternal NOAEL was 25 mg/kg/day. Regarding treatment-
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related developmental effects, one high-dose doe aborted on GD 23. High-dose
females had slight increases in mean postimplantation loss (10.8% vs.5.6% for
controls) and percentage of resorbed implantations (12.1% vs. 5.6%). There were
no treatment-related effects on fetal body weights, sex ratios, or on fetal or litter
incidences of any malformation or variation and no evidence of altered
ossification. The developmental LOAEL was 75 mg/kg/day and the
developmental NOAEL was 25 mg/kg/day. Neither quantitative nor qualitative
evidence of increased susceptibility of fetuses to in utero exposure to penoxsulam
was observed.

In the two-generation reproduction study in rats, the animals were dosed at 0, 30,
100 or 300 mg/kg/day. The parental NOAEL in males was 100 mg/kg/day and the
LOAEL was 300 mg/kg/day, based on decreased body weight of F, males. The
parental NOAEL in females was 30 mg/kg/day and the LOAEL was 100
mg/kg/day, based on kidney lesions. The reproductive toxicity NOAEL in males
was 300 mg/kg/day (HDT) and the LOAEL was not determined (>300
mg/kg/day). The reproductive toxicity NOAEL in females was 100 mg/kg/day and
the LOAEL was 300 mg/kg/day, based on adverse effects on lactation. The

. offspring NOAEL was 100 mg/kg/day and the LOAEL was 300 mg/kg/day, based
on decreased body weight gain during lactation days 1-7 in both generations.
Neither quantitative nor qualitative evidence of increased susceptibility of fetuses
to penoxsulam was observed.

B. Degree of Concern Analysis and Residual Uncertainties:

There were no increases in quantitative or qualitative susceptibility in the
developmental toxicity studies in rats or rabbits or in the 2-generation reproduction
study in rats. In the developmental toxicity study in rats, no treatment-related
developmental effects were noted. In the developmental toxicity study in rabbits,
one high-dose doe aborted. High-dose females in this study also had slight
increases in post-implantation loss and resorptions, but there were no treatment-
related effects on fetal body weights, sex ratios, or on fetal or litter incidences of
any malformation or variation and no evidence of altered ossification. In the 2-
generation reproduction study in rats, adverse effects on lactation were observed in
the dams. In addition, the pups had decreased body weight gain, but only during
lactation days 1-7. There are no concerns for any of these effects because only one
or a few amimals displayed the effect, or the effect was of only slight severity, or
the effect was only temporary and was followed by recovery. There are no residual
uncertainties for pre- and/or post-natal toxicity following exposure to penoxsulam.

10
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C. Proposed Special FOPA Safety Factor(s):

Based upon the above data, it is proposed that no Special FQPA Safety Factor
is needed (i.e. 1X) since there are no residual uncertainties for pre- and/or
post-natal toxicity.

NOTE: The Special FQPA Safety Factor proposed above assumes that the
exposure databases (dietary, food, drinking water, and residential) are complete
and that the risk assessment for each potential exposure scenario includes all
metabolites and/or degradates of concern and does not underestimate the potential
risk for infants and children.

7. Recommendation for a Developmental Neurotoxicity Study

It is recommended that a developmental neurotoxicity study not be required since there is
not a concern for developmental neurotoxicity resulting from exposure to penoxsulam.

A. Evidence that suggest requiring a Developmental Neurotoxicity Study:

None.

B. Evidence that do not support the need for a Developmental Neurotoxicity
Study:

There was no evidence of neurotoxicity in the acute or chronic neurotoxicity
studies in rats. In addition, there was no evidence of neurotoxicity in any of the
following studies: subchronic or chronic toxicity studies in rats, mice or dogs;
developmental toxicity studies in rats or rabbits; or a 2-generatton reproduction
study in rats.

There was no quantitative or qualitative evidence of increased susceptibility in the
developmental toxicity studies in rats or rabbits or in the 2-generation reproduction
in rats. The degree of concern for all the observed effects in these studies is low
because only one or a few animals displayed the effect, or the effect was of only
slight severity, or the effect was only temporary and was followed by recovery.
There are no residual uncertainties for pre-natal and/or post-natal toxicity.

Based on the above data, it is proposed that the defauit 10X database uncertainty factor
(UFpg) be removed (1.e. 1X).

11
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HAZARD IDENTIFICATION

1. Acute Reference Dose (aRfD) - FEMALES 13-50 YEARS OLD

Proposed Study; Prenatal Developmental Toxicity Study in Rabbits

Guideline No.: § 870.3700b
MRID No.: 45830918

Executive Summary: See 2 FOPA - HAZARD CONSIDERATIONS
3. Developmental Toxicity Studies

Proposed Dose and Endpoint for Establishing aRfD: Developmental Toxicity NOAEL of
25 mg/kg/day, based on increased postimplantation loss and increased resorptions at the

LOAEL of 75 mg/kg/day.

Proposed Uncertainty Factor (UF): 100, based on 10X for interspecies extrapolation and
10X for intraspecies variation.

Comments about Study/Endpoint/Uncertainty Factor: This endpoint is based on an oral

study, which is the route of interest for a dietary risk estimate. The increased
postimplantation loss and increased resorptions observed at 75 mg/kg/day were considered
to be treatment-related and to possibly have been induced by a single dose of the test
material. Since these effects were observed in embryos/fetuses, this endpoint is applicable
only to the population subgroup females 13-50.

In the same developmental toxicity study in rabbits, one high-dose doe died on GD 27
after exhibiting clinical signs of toxicity beginning on GD 22. On addition, one high-dose
doe aborted on GD 23 after exhibiting clinical signs of toxicity beginning on GD 15. Since
the test material was administered each day from GD 7 through GD 27, the doe that died
did so only after 21 doses and the doe that aborted did so only after 17 doses of test
material. It is unlikely that the death or the abortion was caused by a single dose of the
test material.

Acute RfD = 25 mg/kg (Dev. Tox. NOAEL) = 0.25 mg/kg
(Females 13-50) 100 (UF)
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2. Acute Reference Dose (aRfD) - GENERAL POPULATION

Proposed Study: None

Guideline No.: None

MRID No.: None

Executive Summary: None
Proposed Dose and Endpoint for Establishing aRfD): Not applicable

Proposed Uncertainty Factor (UF): Not applicable

Comments about Study/Endpoint: Other than the effects observed in the developmental
toxicity study in rabbits (discussed above under Acute Reference Dose (aRfD) -
FEMALES 13-50 YEARS OLD), there were no treatment-related effects observed in any
of the available toxicity studies on penoxsulam that could be considered to have resulted
from a single dose of the test material.

3. Chronic Reference Dose {(cRID)

Proposed Study: 1-Year Chronic Feeding Study in Dogs
Guideline No.: § 870.4100
MRID No.: 45830914

Executive Summary: In a chronic toxicity study (MRID 45830914), XDE-638 (97.7%;
Lot No. B-765-44) was administered to four Beagle dogs/sex/dose in the diet at
concentrations of 0, 0.015, 0.045 or 0.15% (equivalent to 0, 5.3, 14.7, or 46.2 mg/kg/day,
respectively, for males and 0, 4.4, 14.0, or 44.8 mg/kg/day, respectively, for females) for
one year.

There were no toxicologically significant compound-related effects on mortality, clinical
signs, ophthalmologic examinations, hematology, clinical chemistry, urinalyses, organ
weights, or gross pathology. There appeared to be marginal inhibition of body weight
gain and food consumption in males, but not females, receiving 0.15% XDE-638. The
only effect of toxicological significance was the occurrence of very slight, multifocal
hyperplasia of the pelvic epithelium in both kidneys of one male in the 0.15% group.
Similar lesions were seen in male and female dogs in 4- and 13-week dietary studies with
XDE-638. Exacerbation of the lesions observed in these shorter-term studies was not
observed in the one-year study. The incidence of kidney lesions seen in the 13-week study
was actually greater (2/4 males and 2/4 females) than in the one-year study (1/4 males and
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0/4 females) at the same dietary level (0.15%) of XDE-638. In addition, crystals were
seen in the renal pelvis and collecting ducts of both genders in the 13-week study, but not
in the one-year study.

The LOAEL is 46.2 mg/kg/day for males based on slight multifocal hyperplasia in
the renal epithelium; a LOAEL was not established for females (>44.8 mg/kg/day).
The NOAEL for males is 14.7 mg/kg/day; the NOAEL for females is 44.8 mg/kg/day.

This chronic study in the dog is Acceptable/Guideline and satisfies the guideline
requirement for a chronic oral study [OPPTS 870.4100, OECD 452] in dog.

Proposed Dose and Endpoint for Establishing cRfD: NOAEL of 14.7 mg/kg/day, based
on multifocal hyperplasia of the pelvic epithelium of the kidney at the LOAEL of 46.2

mg/kg/day.

Proposed Uncertainty Factor (LIIF): 100, based on 10X for interspecies extrapolation and -
10X for intraspecies variation.

Comments about Study/Endpoint/Uncertainty Factor: This endpoint is based on an oral
study, which is the route of interest for a dietary risk estimate. Although the multifocal

hyperplasia of the pelvic epithelium of the kidney observed at the LOAEL of 46.2
mg/kg/day in this 1-year study was described as very slight and occurred in only one male
dog, this effect was nevertheless considered to be of sufficient concern to be the basis for
determining the chronic RfD for penoxsulam. The reason for this was that a higher
incidence of the same histopathological lesion in the kidneys of both male and female
dogs was observed in the 13-week feeding study in dogs (MRID 45830909) at almost
identical dose levels. The LOAEL in the 13-week study was 49.4 mg/kg/day (males) and
57.1 mg/kg/day (females) and the NOAEL was 17.8 mg/kg/day (males) and 19.9
mg/kg/day (females). In addition, crystals were seen in the renal pelvis and collecting
ducts of both genders in the 13-week study, but not in the one-year study. The reason for -
the greater response in the kidneys of dogs in the 13-week study as compared to that in the
1-year study is not clear, but the overall findings clearly support the interpretation of the
multifocal hyperplasia of the pelvic epithelium of the kidney observed in one dog at the
I.LOAEL of 46.2 mg/kg/day in the 1-year study as being a toxicologically significant
finding. In addition, similar treatment-related histopathological findings were observed in
the kidneys in a 4-week range-finding study in dogs (MRID 45830908) and in many other
subchronic and chronic feeding studies in rats and mice. It would seem that penoxsulam
(and/or its metabolites) has a limited solubility in urine and tends to form crystals/calculi
in the kidney and urinary bladder of many species. These crystals/calculi apparently
irritate the tissues in these organs, and following repeated administrations of penoxsulam,
lead to hyperplasia, inflammation and/or other secondary effects in the kidney and urinary
bladder.

14
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Chronic RfD = __14.7 mg/kg/day (NOAEL) = 0.147 mg/kg/day
100 (UF)

4. Incidental Oral Exposure: Shori-Term (1 - 30 days)

Proposed Study: Prenatal Developmental Toxicity Study in Rabbits

Guideline No.: § 870.3700b

MRID No.: 45830918

Executive Summary: See 2 FQPA - HAZARD CONSIDERATIONS
3. Developmental Toxicity Studies

Proposed Dose and Endpoint for Risk Assessment: Maternal Toxicity NOAEL of 25
mg/kg/day, based on death (after 21 doses), clinical signs (gastrointestinal tract effects),
decreased body weight gain and decreased food consumption at the LOAEL of 75

mg/kg/day. :

Comments about Studv/Endpoint: This endpoint is based on an oral study, which is the
route of interest for an oral risk estimate. This endpoint is also appropriate for the duration
of exposure (1-30 days) and the population of concern (infants and children).

Although treatment-related decreased body weight gains were observed in pups during
lactation days 1-7 in the 2-generation reproduction study in rats (MRID 45830920), this
effect was not selected for this exposure scenario because it was observed only at 300
mg/kg/day (HDT) and the NOAEL for this effect was 100 mg/kg/day. This LOAEL and
NOAEL were both considerably higher than that observed in the developmental toxicity
study in rabbits (75 mg/kg/day and 25 mg/kg/day, respectively).

5. Incidental Oral Exposure: Intermediate-Term (1 - 6 months)

Proposed Study: 13-Week Feeding Study in Dogs
Guideline No.: § 870.3150
MRID No.: 45830909

Executive Summary: In a 90-day oral toxicity study (MRID 45830909), XDE-638
(97.5%; Lot No. ND05167938, TSN101773) was administered to four Beagle
dogs/sex/dose in the diet at concentrations of 0, 0.015, 0.045 or 0.15% (equal to 0, 5.9,
17.8, and 49.4 mg/kg bw/day, respectively, in males and 0, 5.7, 19.9 and 57.1 mg/kg
bw/day, respectively, in females) for 13 weeks.

15
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There were no compound-related effects on mortality, clinical signs, body weight, food
consumption, ophthalmologic examinations, hematology, clinical chemistry, urinalyses, or
gross pathology. Increased relative liver/body weight ratios in males and females
receiving 0.15% XDE-638 was considered a treatment-related effect, however, this effect
did not have correlative changes in clinical pathology or histopathology. Treatment-
related histopathologic changes in kidneys of 0.15% males and females consisted of very
slight, multifocal pelvic epithelial hyperplasia and crystals in the renal pelvis and
collecting ducts.

The LOAEL for male dogs was 49.4 mg/kg/day and for female dogs was 57.1
mg/kg/day, based on histopathologic changes in the kidneys. The NOAEL was 17.8
and 19.9 mg/kg/day for males and females, respectively.

This 90-day oral toxicity study in the dog is Acceptable/Guideline and satisfies the
guideline requirement for a 90-day oral toxicity study (OPPTS 870.3150; OECD 409).

Proposed Dose and Endpoint for Risk Assessment: NOAEL of 17.8 mg/kg/day, based on
histopathologic changes in the kidneys at the LOAEL of 49.4 mg/kg/day.

Comments about Study/Endpoint: This endpoint is based on an oral study, which is the
route of interest for an oral risk estimate. This endpoint is also appropriate for the duration
of exposure (1- 6 months) and the population of concern (infants and children).

Similar histopathologic changes were also observed in the kidneys of rats and mice in

other oral studies of similar duration, but only at higher dose levels.

6. Dermal Absorption

Dermal Absorption Factor: <50%

A dermal absorption study is not available. The percent dermal absorption was estimated
by comparing the LOAEL for male and female rats from a 4-week dermal study (MRID
45830910) to the LOAEL for male and female rats from a 4-week feeding study (MRID
45830903).

The LOAEL for male and female rats from the 4-week dermal study was >1000
mg/kg/day, based on the lack of any treatment-related effects at 1000 mg/kg/day (the
highest dose tested, limit dose).

The LOAEL for male rats from the 4-week feeding study was 500 mg/kg/day, based on
decreased body weight, decreased body weight gain, decreased food consumption, and
decreased RBC parameters. The NOAEL for male rats was 100 mg/kg/day. The LOAEL
for female rats from the 4-week feeding study was 500 mg/kg/day, based on decreased
body weight, decreased body weight gain, decreased food consumption, decreased RBC
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parameters, increased kidney weights, and histopathological changes in the kidney. The
NOAEL for female rats was 100 mg/kg/day.

LOAEL from 4-week feeding study = 500 mg/kg/davy x 100 = <50%
LOAEL from 4-week dermal study >1000 mg/kg/day

4-Week Dermal Studv

Executive Summary: In a 4-week dermal toxicity study (MRID 45830910), technical
grade penoxsulam (97.5% a.i., Lot# ND05167938, TSN101773) was applied to the shaved
skin of 10 Fisher 344 rats/sex/dose at dose levels of 0, 100, 500, 1000 mg/kg bw/day, 6
hours/day for 7 days/week during a 28-day period (main study). Additional groups of 10
rats/sex were similarly administered 0 or 1000 mg/kg and held for 2 weeks following the
treatment period to assess recovery from any treatment-related effects (recovery group).

There were no deaths reported during the study. There were no treatment-related effects
on clinical observations, dermal observations, body weight, body weight gain, food
consumption, urinalysis parameters, hematology, clinical chemistry, organ weights, or
gross or histopathology during the 4-week dosing phase. The recovery group animals
showed no treatment related effects in body weight, food consumption, or gross pathology
(the only parameters assessed).

Based on the results of this study, the systemic and dermal NOAEL for XDE-638 in
male and female rats is the limit dose of 1000 mg/kg/day, and the systemic and
dermal LOAEL is not identified (>1000 mg/kg/day).

This 28-day dermal toxicity study in the rat is Acceptable/Guideline and satisfies the
guideline requirement for a 28-day dermal toxicity study (OPPTS 870.3200 ; OECD 410)

in tats.

4-Week Feeding Study

Executive Summary: In a 4-week feeding study (MRID 45830903), XR-638
(penoxsulam) (99%, lot number 597-C049-17C, TSN101644) was administered to 5
Fischer 344 rats/sex/dose in the diet at concentrations targeted to provide 0, 10, 100, 500
or 1000 mg/kg/day. Animal care, diet preparation, and gross necropsy were as described
in the main study (MRID 45830906). Tissues from animals receiving the control and 1000
mg/kg/day diets, as well as the liver, kidneys, and relevant gross lesions from the
remaining dose groups, were processed as in the main study and examined
microscopically.

All animals survived until scheduled sacrifice. Perineal urine soiling, observed in one 500
mg/kg/day male, four 500 mg/kg/day females and three 1000 mg/kg/day females, was not
considered to be a toxicologically significant adverse effect. Ophthalmology was
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unremarkable. Body weights of both sexes receiving 1000 mg/kg/day were lower than
those of controls throughout the study, and at day 29 were about 10% (males) and 6%
(females) below those of controls. Body weight gains at day 29 were 25% (males and
females) lower than those of controls. At 500 mg/kg/day, body weights of both sexes
were also lower than those of controls throughout the study, and at day 29 were about 8%
(males) and 4% (females) below those of controls. Body weight gains at day 29 were 20%
{males and females) lower than those of controls. At 1000 and 500 mg/kg/day, overall
food consumption by both sexes was about 5-11% lower than that of controls. Slight,
statistically significant decreases in red blood cell parameters (<10% at 1000 mg/kg/day)
were present in males and females from all dose levels but were more pronounced at 1000
and 300 mg/kg/day. There were no toxicologically significant changes in clinical
chemistry or urinalyses. Kidney weight was increased by about 10% in the 1000 and 500
mg/kg/day females. Slight multifocal hyperplasia of the renal pelvic epithelium, very
slight subacute to chronic inflammation of the renal pelvic epithelium, and crystals in the
urinary space of the renal pelvis were found in females of the 500 and 1000 mg/kg/day
groups. One 500 mg/kg/day male had a few crystals in the urinary space of the renal pelvis
of one kidney.

The LOAEL is 500 mg/kg/day based on decreased body weights (males and females),
decreased body weight gains (males and females), decreased feed consumption
(males and females), decreased RBC parameters (males and females), increased
kidney weights (females), and histopathology in the kidneys of females (crystals in
the pelvis and inflammation and hyperplasia of the pelvic epithelium). The NOAEL

is 100 mg/kg/day.
This 4-week oral toxicity study in the rat is Acceptable/Non-Guideline as a range-

finding study. It does net satisfy the guideline requirement for a subchronic oral toxicity
study (OPPTS 870.3100; OECD 408) in rats.

7. Dermal Exposure: Short-Term (1 - 30 days) Exposure
Proposed Study: 28-Day Dermal Toxicity Study in Rats
Guideline No.: § 8§70.3200

MRID No.: 45830910

Executive Summary: See 6. Dermal Absorption

Proposed Dose and Endpoint for Risk Assessment: Systemic NOAEL of 1000 mg/kg/day
(highest dose tested, limit dose) in males and females.

Comments about Study/Endpoint: This endpoint is based on a dermal study, which is the
route of interest for a dermal risk assessment. This endpoint is appropriate for the duration
of exposure (1 - 30 days).
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8. Dermal Exposure: Intermediate-Term (1 - 6 Months) Exposure

Proposed Study: 13-Week Feeding Study in Dogs
Guideline No.: § 870.3150
MRID No.: 45830909

Executive Summary: See 5. Incidental Oral Exposure: Intermediate-Term (1 - 6
months)

Proposed Dose and Endpoint for Risk Assessment: NOAEL of 17.8 mg/kg/day, based on
histopathological changes in the kidneys at the LOAEL of 49.4 mg/kg/day.

Comments about Study/Endpoint: No dermal study with a duration of greater than 28
days is available. The endpoint selected for this exposure scenario is based on an oral
study and therefore a 50% dermal absorption factor should be used for route-to-route
extrapolation for this risk assessment. This endpoint is appropriate for the duration of
exposure (1 - 6 months). See additional comments at Incidental Oral Exposure:
Intermediate-Term (1 - 6 Months).

9. Dermal Exposure: Long-Term (> 6 Months) Exposure

Proposed Studv: 1-Year Chronic Feeding Study in Dogs
Guideline No.: § 870.4100
MRID No.: 45830914

Executive Summary: See 3 HAZARD IDENTIFICATION
3. Chronic Reference Dose (cRfD)

Proposed Dose and Endpoint for Risk Assessment: NOAEL of 14.7 mg/kg/day, based on
multifocal hyperplasia of the pelvic epithelium of the kidney at the LOAEL of 46.2

mg/kg/day.

Comments about Studv/Endpoint: The endpoint selected for this exposure scenario is
based on an oral study and therefore a 50% dermal absorption factor should be used for
route-to-route extrapolation for this risk assessment. This endpoint is appropriate for the
duration of exposure (> 6 months). See additional comments at 3. Chronic Reference Dose
(cRID). '
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10. Inhalation Exposure: Short-Term (1 - 30 days) Exposure

Proposed Study: Prenatal Developmental Toxicity Study in Rabbits

Guideline No.: § 870.3700b

MRID No.: 45830918

Executive Summary: See 2 FQPA - HAZARD CONSIDERATIONS
3. Developmental Toxicity Studies

Proposed Dose and Endpoint for Risk Assessment: Maternal Toxicity NOAET, of 25
mg/kg/day, based on death (after 21 doses), clinical signs (gastrointestinal tract effects),
decreased body weight gain and decreased food consumption at the LOAEL of 75
mg/kg/day.

Comments about Study/Endpoint: There is no acceptable inhalation study of any duration
available on technical grade penoxsulam. The study and endpoint selected for this short-
term inhalation risk assessment are based on an oral study with a maternal NOAEL of 25
mg/kg/day. A 100% inhalation absorption factor (default value) should be used for route-
to-route extrapolation for this risk assessment. This endpoint is appropriate for the
duration of exposure (1 - 30 days). See additional comments at 3. Developmental Toxicity
Studies.

11. Inhalation Exposure: Intermediate-Term (1 - 6 Months) Exposure

Proposed Study: 13-Week Feeding Study in Dogs

Guideline No.: § 870.3150

MRID No.: 45830909

Executive Summary: See 5. Incidental Oral Exposure: Intermediate-Term (1 - 6
months)

Proposed Dose and Endpoint for Risk Assessment: NOAEL of 17.8 mg/kg/day, based on
histopathological changes in the kidneys at the LOAEL of 49.4 mg/kg/day.

Comments about Study/Endpoint: There is no acceptable inhalation study of any duration
available on penoxsulam. The study and endpoint selected for this intermediate-term
inhalation risk assessment are based on an oral study with a NOAEL of 17.8 mg/kg/day.
A 100% inhalation absorption factor (defauit value) should be used for route-to-route
extrapolation for this risk assessment. This endpoint is appropriate for the duration of
exposure (1 - 6 months). See additional comments at 5. Incidental Oral Exposure:
Intermediate-Term (1 - 6 months)
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12. Inhalation Exposure: Long-Term (> 6 Months) Exposure

Proposed Study: 1-Year Chronic Feeding Study in Dogs
Guideline No.: § 870.4100
MRID No.: 45830914

Executive Summary: See 3 HAZARD IDENTIFICATION
3. Chronic Reference Dose (cRID)

Proposed Dose and Endpoint for Risk Assessment: NOAEL of 14.7 mg/kg/day, based on
muttifocal hyperplasia of the pelvic epithelium of the kidney at the LOAEL of 46.2

mg/kg/day.

Comments about Study/Endpoint: The study and endpoint selected for this long-term
inhalation risk assessment are based on an oral study with a NOAEL of 14.7 mg/kg/day.
A 100% inhalation absorption factor (default value) should be used for route-to-route
extrapolation for this risk assessment. This endpoint is appropriate for the duration of
exposure (> 6 months). See additional comments at 3. Chronic Reference Dose (cRfD).

13. Margins of Exposure

The target Margins of Exposure (MOESs) for occupational and residential exposure risk
assessments are as follows:

Summary of Target Margins of Exposure (MOEs) for Risk Assessment.

Route Short-Term Intermediate-Term Long-Term
(1-30 Days) (1 - 6 Months) (> 6 Months)
Duration

Occupational (Worker) Exposure

Dermal 100 100 100

Inhalation 100 100 100

Residential (Non-Dietary) Exposure

Oral 100 100 N/A
Dermal ’ 100 100 100
Inhalation 100 100 100

N/A = Not Applicable
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For Occupational Exposure:

For short-term (1 - 30 days), intermediate-term (1 - 6 months) and long-term (> 6 months)
dermat and inhalation risk assessments, a MOE of 100 is required. This is based on the
conventional uncertainty factor of 100X (10X for intraspecies extrapolation and 10X for
interspecies variation).

For Residential Exposure:

For short-term (1 - 30 days), intermediate-term (1 - 6 months) and long-term (> 6 months)
oral, dermal and inhalation risk assessments, a MOE of 100 is required. This is based on
the conventional uncertainty factor of 100X (10X for intraspecies extrapolation and 10X
for interspecies variation).

14. Recommendation for Aggregate Exposure Risk Assessments

PLACEHOLDER FOR FINAL REPORT. THIS SECTION WILL BE COMPLETED
LATER. :

CLASSIFICATION OF CARCINOGENIC POTENTIAL

1. Combined Chronic Toxicity/Carcinogenicity Study in Rats

Guideline No: § 870.4300
MRID No.: 45830901

Executive Summary: In a combined chronic toxicity/carcinogenicity study (MRID
45830901, 45830913) penoxsulam (XDE-638) (Lot # B-765-44; TSN 102058; 97.7% a.i.)
was administered to 50 Fischer 344 rats/sex/dose in the diet at dose levels of 0, 5, 50 or
250 mg/kg/day for two years. An additional ten rats/sex/group were treated at the same
dosages and necropsied after one year of treatment. Another five rats/sex/group were
treated at the same dosages and examined for neurological effects as part of a chronic
{one-year) neurotoxicity study (reported separately in MRID 45830912).

There was no treatment-related increase in mortality. An increase in perineal urine seiling,
particularly in females, at 50 and 250 mg/kg/day, while treatment-related, was not
considered to be a toxicologically significant adverse effect. Statistically significant
decreases in body weight and body weight gain in males and females at 250 mg/kg/day,
although of relatively small magnitude, were considered to be toxicologically significant.
Slight but statistically significant decreases in RBC parameters (RBC counts, HGB and
HCT) in males at 250 mg/kg/day were also considered to be toxicologically significant.
There were no ophthalmoscopic effects due to treatment.
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Blood urea nitrogen (BUN) was significantly increased (11-44%) at 18 and 24 months in
males at 250 mg/kg/day. Urine volume was increased in males and females at 250
mg/kg/day (26-175% in males and 38-103% in females) throughout the study. Specific
gravity was decreased in treated males with statistical significance achieved at 12, 18 and
24 months for the 250 mg/kg/day group. The urinary system effects were not considered
toxicologically significant in males or females at 5 and 50 mg/kg/day due to the small
magnitude of the changes.

In the interim sacrifice animals, the only gross change considered treatment-related was
perineal urine soiling which was present in 9/10 males and 7/10 females at 250 mg/kg/day,
as compared to 2/10 male and 1/10 female control rats. Four of ten female rats at 50
mg/kg/day also had perineal soiling. Male rats at 250 mg/kg/day had increased absolute
and relative kidney weights, approximately 11% and 15%, respectively, and an increase in
the severity of chronic progressive glomerulonephropathy (CPGN).

In the main studv groups, the incidences of the following gross pathology findings were
increased: calculi in the pelvis and bilateral roughened surface of the kidney in males at
250 mg/kg/day; enlarged spleen (with probable lymphoid tumor) in all treated males (no
dose response); and urinary bladder calculi in males and females at 250 mg/kg/day.
Terminal body weight was significantly decreased (7%) in males at 250 mg/kg/day. There
was a statistically significant increase (11-20%) in the absolute and relative kidney
weights of males at 250 mg/kg/day.

Microscopic examination of the kidney showed an increase in the severity of CPGN at all
dose levels in males; the increase in severity at 5 and 50 mg/kg/day was not dose related
and therefore was considered an incidental finding. The incidence of crystals in the renal
pelvis was significantly increased in males at 250 mg/kg/day. The increased incidence and
severity of hyperplasia of the renal pelvic epithelium found in male rats at 250 mg/kg/day
was often associated with crystals; however, hyperplasia was a more common finding. In
females, the only histopathologic finding in the kidney was a slight increase in incidence
and severity of pelvic epithelium hyperplasia at 50 and 250 mg/kg/day; none of the
findings was significantly increased. In the urinary bladder, there was a significant
increase in the incidence and/or severity of the following in males and females at 250
mg/kg/day: crystals in the lumen (incidence); multifocal mucosal hyperplasia (incidence
and severity); and diffuse hyperplasia (incidence and severity, females only).

The LOAEL is 250 mg/kg/day based on decreased body weight and body weight gain
(males and females), decreased RBC parameters (decreased RBC count, HGB and
HCT in males), clinical pathology changes ( increased BUN in males, increased urine
volume in males and females, and decreased specific gravity in males), increased
absolute and relative kidney weights (males), increased incidence of renal pelvis
crystals (males), increased incidence of bladder crystals and calculi (males and
females), hyperplasia of the renal pelvis epithelium (males and females) and bladder
mucosa (males and females), and increased severity of chronic progressive
glomerulonephropathy (males). The NOAEL is 50 mg/kg/day.

23



HED Records Center Series 361 Science Reviews - File R0O8660%9 - Page 27 of 532

In the main study groups, there was a statistically significant increase in the overall
incidence (24%, 60%, 58% and 60% at 0, 5, 50 and 250 mg/kg/day, respectively) and the
incidence of Stage 3 Large Granular Lymphocyte (LGL) leukemia in treated male rats.
The histopathology slides were reviewed by an external Pathology Working Group (PWG)
to establish consensus diagnoses which were presented in the study report. The incidence
in all groups of treated males exceeded the conducting laboratory’s historical control mean
(28.5%) and range (16-40%). The study demonstrated that XDE-638 may produce an
increase in the incidence and severity of LGL leukemia in male Fischer 344 rats, The
dosages in the study were adequate in males and marginally adequate in females to assess
the carcinogenicity of the chemical based primarily on decreased body weight and body
weight gain and the effects on the urinary system.

This combined chronic toxicity/carcinogenicity study in the rat is Acceptable/Guideline
and satisfies the guideline requirement for a chronic toxicity/carcinogenicity study
(OPPTS 870.4300; OECD 453) in rats.

Discussion of Tumor Data: This study presented evidence that penoxsulam (XDE-638)
may produce an increase in the incidence and severity of LGL leukemia in male Fischer
344 rats. This results from this study along with other relevant data and information
will be presented to the HED Cancer Assessment Review Committee (CARC) for

further discussion and assessment of the carcinogenic potential of penoxsulam.

Adequacy of the Dose Levels Tested: The dosages in this study were considered
adequate in males and marginally adequate in females to assess the carcinogenicity of the
test material based primarily on decreased body weight and body weight gain and the
effects on the urinary system. Final determination of the adequacy of the dose levels in

this study, however, will be made by the CARC.

2. Carcinogenicity Study in Mice

Guideline No: § 870.4200b
MRID No.: 45372009, 45372030

Executive Summary: In a carcinogenicity study (MRID 45830915), XDE-638 (97.7% a.i.,
lot # B-765-44, TSN 102058) was administered to groups of 50 CD-1 mice/sex/dose in the
diet at dose levels of 0, 10, 100, or 375 mg/kg/day (male mice) or 0, 10, 100, or 750
mg/kg/day (female mice) for 18 months.

There were no treatment-related effects on mortality, clinical signs, body weight, body
weight gain, food consumption, ophthalmologic examinations, hematology, or gross
pathology. Treatment-related effects were limited to the liver. Absolute and relative liver
weights were increased by 12% in males administered 375 mg/kg/day and relative liver
weight was increased by 11% in males administered 100 mg/kg/day (all p<0.05).
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Absolute and relative liver weights were marginally increased in females at 750
mg/kg/day and 100 mg/kg/day (non-significant). Microscopically, changes in the liver
included hepatocellular hypertrophy in males administered 375 or 100 mg/kg/day and in
females administered 750 mg/kg/day. The hepatocellular hypertrophy in males and
females was associated with increased eosinophilic staining properties, and along with the
increased liver weights was considered to be an adaptive change resulting from induction
of the liver microsomal enzyme system by the test matenial. This change was not
considered to be an adverse effect.

The affected hepatocytes in male mice administered 375 and 100 mg/kg/day were said to
contain clear cytoplasmic vacuoles, but there was no quantitative description of the
incidence or severity of these vacuoles. Based on the information presented in this study,
the clear cytoplasmic vacuoles are not considered to be of toxicological significance. In
addition, very slight (3 animals) to slight (1 animal) dilitation of the sinusoidal spaces
(cystic spaces) or peliosis of the liver was observed in 4/50 males in the 375 mg/kg/day
group. Because of the severity of this lesion (very slight/slight) and its low frequency
(4/50), it also is not considered to be of toxicological significance.

The NOAEL for the male and female mice in this study is considered to be the
highest dose tested viz. 375 mg/kg/day for males and 750 mg/kg/day for females. A
LOAEL was not observed in this study for the male or female mice (>375 mg/kg/day
for males and >750 mg/kg/day for females).

XDE-638 administered to male mice at up to 375 mg/kg/day and to female mice at up to
750 mg/kg/day did not induce an increased incidence of treatment-related tumors of any
kind in either males or females. However, in males, the highest dose tested (375
mg/kg/day) was inadequate for carcinogenicity testing because no adverse effect was
observed at this dose. In females, the highest dose tested (750 mg/kg/day) was
considered adequate for carcinogenicity testing, but only because it was sufficiently close
to the limit dose of 1000 mg/kg/day. Additional support for this conclusion was provided .
in the 90-day subchronic oral study in mice (MRID 45830905). In this study treatment-
related toxicologically significant adverse effects were not observed at the highest dose
tested in males (1027 mg/kg/day) or in females (1029 mg/kg/day). All treatment-related
effects observed in the 90-day subchronic study were essentially the same liver effects as
in the 18-month carcinogenicity study and were considered to be adaptive rather than
adverse effects.

This study is classified as Unacceptable/Guideline and does not satisfy the guideline
requirement for a carcinogenicity study [OPPTS 870.4200b; OECD 451] in mice because

the highest dose tested in the male mice was inadequate for carcinogenicity testing.

Discussion of Tumor Data: At the doses tested, there were no treatment-related increases
in tumor incidence when compared to controls in either male or female mice.
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Adequacy of the Dose Levels Tested: In males, the highest dose tested (375 mg/kg/day)
was inadequate for carcinogenicity testing because no adverse effect was observed at this
dose. In females, the highest dose tested (750 mg/kg/day) was considered adequate for
carcinogenicity testing, but only because it was sufficiently close to the limit dose of 1000

mg/kg/day.

Additional support for this conslusion was provided in the 90-day subchronic oral study in
mice (MRID 45830905). In this study treatment-related toxicologically significant
adverse effects were not observed at the highest dose tested in males (1027 mg/kg/day) or
in females (1029 mg/kg/day). All treatment-related effects observed in the 90-day
subchronic study were essentially the same liver effects as in the 18-month carcinogenicity
study and were considered to be adaptive rather than adverse effects. Final

determination of the adequacy of the dose levels in this study, however, will be made
by the CARC.

3. Classification of Carcinogenic Potential

This results from the carcinogenicity studes in rats and mice together with other
relevant data and information will be presented to the HED Cancer Assessment
Review Committee (CARC) for further discussion and assessment of the
carcinogenic potential of penoxsalam,

5 MUTAGENICITY

Technical grade penoxsulam did not demonstrate any mutagenic potential in a battery of 4
mutagenicity studies. Results were negative without and with rat S-9 activation in a reverse gene
mutation study using Salmorella typhimurium/Escherichia coli and in a forward gene mutation
study using CHO cells at the HGPRT locus. In an in vifro chromosomal aberration study in
primary rat lymphocytes, penoxsulam was negative when tested without and with rat §-9
activation, In an in vivo micronucleus study in mice using bone marrow cells, the results were
negative,

In addition, GF-443, a formulated product containing 21.9% penoxsulam, did not demonstrate any
mutagenic potential in 2 mutagenicity studies. Results were negative without and with rat S-9
activation in a reverse gene mutation study using Sa/monella typhimurium/Escherichia coli and in
an in vivo micronucleus study in mice using bone marrow celis.

Gene Mutation Studies

® In a reverse gene mutation assay in bacteria (MRID 45830921, strains TA98, TA100,
TA1535 and TA1537 of S. typhimurium and strain WP2(uvrA) of E. coli were exposed to XDE-
638 (Lot No. ND05167938, Sample Record No. 23796, 97.5% a.i.) in dimethy] sulfoxide
(DMSO) in two independent assays. XDE-638 was tested in the first assay at concentrations of 0,
3.33,10.0, 33.3, 100, 333 and 1000 pg/plate without mammalian metabolic activation (89-mix)
and additionally at 5000 pg/plate with S9-mix. Concentrations tested in the confirmatory assay
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were 0, 1.00, 3.33, 10.0, 33.3, 100, 333 and 1000 pg/plate without S9-mix and 0, 3.33, 10.0, 33.3,
100, 333,1000 and 5000 pg/plate with S9-mix. A repeat test with the Salmonella strains was
conducted without S9-mix at concentrations of 0, 0.100, 0.333, 1.00, 3.33, 10.0, 33.3, 100 and
333 pg/plate. A 20-minute preincubation procedure was used and all plating was in triplicate.
The S9-fraction was obtained from Aroclor 1254 induced male Sprague-Dawley rat liver.

XDE-638 was tested up to cytotoxic concentrations in the Salmonella strains and up to the limit
dose for the assay in WP2(uvrA). Test material concentrations of 333 pg/plate and higher were
cytotoxic to the Salmonella strains as evidenced by a reduction in the number of revertants per
plate compared with the respective solvent control but no cytotoxicity was seen at any
concentration with WP2(uvrA). The number of revertants per plate was not increased aver the
concurrent solvent control value at any test material concentration, with or without S9-mix, in any
tester strain. The solvent and positive controls induced the appropriate responses in the
corresponding strains. There was no evidence of induced mutant colonies over background.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline QPPTS 870.5100; OECD 471 for in vitro mutagenicity (bacterial reverse gene
mutation) data.

¢ Inareverse gene mutation assay in bacteria (MRID 45830922, strains TA98, TA100,
TA1535 and TA1537 of S. typhimurium and strain WP2(uvrA) of E. coli were exposed to GF-443
(Lot No. E-828-59, 21.9% a.i.) in water in two independent assays. In the first assay, the
Salmonella strains were exposed to GF-443 at concentrations of 0, 10.0, 33.3, 100, 333, 1000 or
5000 pg/plate with and without mammalian metabolic activation (S9-mix). WP2{uvrA) was
exposed at concentrations of 0, 33.3, 100, 333, 1000, 3330 or 5000 pg/plate with and without S9-
mix. Concentrations tested in the confirmatory assay were 0, 1.00, 3.33, 10.0, 33.3, 100, 333 and
1000 pg/plate without S9-mix and 0, 3.33, 10.0, 33.3, 100, 333 and1000 pg/plate with S9-mix.
The investigators did not specify whether the doses were based on the active ingredient (XDE-
638) or on the end-use material and did not identify the other ingredient(s) making up the inactive
78.1% of GF-443. A 20-minute preincubation procedure was used and all plating was in
triplicate. The S9-fraction was obtained from Aroclor 1254 induced male Sprague-Dawley rat
liver.

GF-443 was tested up to cytotoxic doses, the highest dose being the limit dose for the assay. Ina
preliminary assay, cytotoxicity, as based on a reduction in the number of revertants per plate
compared with the solvent control value, was apparent in TA100 at doses of 1000 pg/plate and
higher with 89-mix and at concentrations 667 pg/plate and higher without $9-mix. No
cytotoxicity was seen at any concentration in WP2(uvrA). The number of revertants per plate was
not increased over the concurrent solvent control value at any test material concentration, with or
without S9-mix, in any tester strain. The solvent and positive controls induced the appropriate
responses in the corresponding strains. There was no evidence of induced mutant colonies
over background. Although GF-443 contained only 21.9% XDE-638 as tested in the present
study, the same testing laboratory tested XDE-638 at a purity of 97.5% at concentrations up to the
limit dose for the assay in the Salmonella/E. coli assay system and found it to be negative as
reported in MRID 45830921.
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This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5100; OECD 471 for in vitro mutagenicity (bacterial reverse gene
mutation) data.

® In a mammalian cell gene mutation assay at the HGPRT locus (MRID 45830923), Chinese
hamster ovary CHO-K1-BH4 cells cultured in vitro were exposed to XDE-638 , (97.5% a.i., Lot
No. ND05167938, TSN101773) in dimethy] sulfoxide (DMSO) at concentrations of 0, 46.88,
93.75, 187.5, 375, 750 or 1500 pg/mL in the presence and absence of mammalian metabolic
activation ($9-mix) for four hours. Two independent assays were conducted using the same six
concentrations in both assays. The S$9-fraction was obtained from Aroclor induced male Sprague-
Dawley rat liver.

XDE-638 was tested up to its solubility limits in the culture medium. The test material
precipitated in culture medium at 1500 pg/mL in both mutation assays and additionally at 750
pg/mL in the second assay. In the preliminary cytotoxicity test at eight concentrations ranging
from 11.72 to 1500 ug/mL, relative cell survival (RCS) in the absence of S9-mix ranged from
66.0% to 94.6% in a non-dose-responsive manner. In the presence of $9-mix, no cytotoxicity was
seen at the lowest dose but the RCS ranged from 35.5% to 49.9% in a non-dose-related manner
from 23.44 to 1500 pg/mL. No statistically or biologically significant increase in mutant
frequency, defined as the number of mutants per 10° clonable cells, was seen at any test material
concentration, with or without S9-mix, in either mutation assay. The solvent and positive controls
induced the appropriate responses with values within the testing laboratory’s historical control
ranges. There was no evidence of induced mutant colonies over background.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5300, OECD 476 for in vitro mutagenicity (mammalian forward gene
mutation) data.

Chromosome Studies

® In a mammalian cell cytogenetics assay (Chromosomal aberrations) (MRID 45830924),
primary rat lymphocytes in whole blood culture were exposed to XDE-638 (97.5% a.i., Lot No.
ND05167938, TSN101773) in dimethy! sulfoxide (DMSO) in three independent assays. In the
first assay, cells were exposed at concentrations of 0, 3.3, 10.0, 33.3, 100.0, 333.3, 1000.0 or
1500.0 pg/mL for four hours with and without metabolic activation (89-mix) and harvested 20
hours post-treatment. Cultures treated at 333.3, 1000.0 and 1500.0 pg/mL were evaluated for
structural chromosomal aberrations and for polyploidy. A second assay was conducted at the
same test material concentrations using a 24 hour exposure in the absence of $9-mix and a four
hour exposure with 89-mix. Cell harvest was 24 hours after the start of treatment in both cases.
Cells were evaluated for chromosomal aberrations at 33.3, 100.0 and 333.3 pug/mL without S9-
mix and at 333.3, 1000.0 and 1500.0 pg/mL with S9-mix. The third assay was conducted at
twelve concentrations ranging from 100 to 1500 pg/mL in the absence of $9-mix only and the
cells evaluated for chromosomal aberrations at 400, 700 and 800 pug/mL. Slides were coded prior
to evaluation. The S9-fraction was obtained from Aroclor 1254 induced male Sprague-Dawley rat
liver.
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XDE-638 was tested to its solubility limits with precipitation noted in the culture medium at 1000
and 1500 pg/mlL. Cytotoxicity, as based on a reduction in the mitotic index (MI), was variable.
In the first assay, the MI was unaffected at any concentration in the absence of S9-mix but was
reduced by 35% at 1500 ug/mL in the presence of $9-mix. In the second assay, the MI was
unaffected by any concentration in the presence of S9-mix but was reduced by about 85% to 90%
at 1000 and 1500 pg/mL without S9-mix. The MI in the third assay, conducted without S9-mix
only, was reduced 47% at the highest dose evaluated, 800 pg/mL. No statistically significant
increase in the percentage of cells with structural aberrations or in the incidence of polyploidy was
seen at any test material concentration, with or without $9-mix, in any assay. The solvent and
positive controls induced the appropriate response with values within the testing laboratory’s
historical control ranges. There was no evidence of chromosome aberrations induced over
background.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5375; OECD 473 for in vitro cytogenetic mutagenicity data.

® [n a CD-1 mouse bone marrow micronucleus assay (MRID 45830925, five male mice/dose
were treated orally once per day on two consecutive days with XDE-638 (97.5% a.i., lot #
ND05167938) in 0.5% aqueous Methocel at doses of 0, 500, 1000 or 2000 mg/kg body weight.
Bone marrow cells were harvested at 24 hours following the last treatment.

XDE-638 was tested to the limit dose of 2000 mg/kg/day. The decision to use male mice only in
the micronucleus test and to use an upper dose of 2000 mg/kg/day was based on the results of an
initial range-finding study in which four/mice/sex/dose were treated at doses of 0, 500, 1000 or
2000 mg/kg/day for two consecutive day and observed for 72 hours. No mortality occurred
during the micronucleus assay and no clinical signs were observed. There was no statistically
significant increase in the incidence of micronucieated polychromatic erythrocytes (PCEs) over
the concurrent solvent control value at any test material concentration and no statistically
significant decrease in the PCE/NCE ratio relative to the solvent control was seen. The solvent
and positive control induced the appropriate responses. There was no statistically significant
increase in the frequency of micronucleated polychromatic erythrocytes in mouse bone
marrow at any dose or harvest time.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5395; OECD 474 for in vivo cytogenetic mutagenicity data.

® In a CD-1 mouse bone marrow micronucleus assay (MRID 45830926, six male mice/dose
were treated orally once per day on two consecutive days with GF-443 (21.9% XDE-638 as a.i. ,
lot # E-828-59/TSN102739) in 0.5% Methocel at doses of 0, 500, 1000 or 2000 mg/kg body
weight. Bone marrow cells were harvested 24 hours following the last treatment.

GF-443 was tested to the limit dose of 2000 mg/kg/day. The decisions to use male mice only in
the micronucleus test and to use an upper dose of 2000 mg/kg/day were based on the results of an
initial range-finding study in which four/mice/sex/dose were treated at doses of 0, 500, 1000 or
2000 mg/kg/day for two consecutive days and observed for 72 hours. No mortality occurred
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during the micronucleus assay and no clinical signs were observed. There was no statistically
significant increase in the incidence of micronucleated polychromatic erythrocytes (PCEs) over
the concurrent solvent control value at any test material concentration and no statistically
significant decrease in the PCE/NCE ratio relative to the solvent control was seen. The solvent
and positive control induced the appropriate responses. There was no statistically significant
increase in the frequency of micronucleated polychromatie erythrocytes in mouse bone
marrow at any dose. Although GF-443 contained only 21.9% XDE-638 in the present study, the
same testing laboratory assayed XDE-638 (purity of 97.5%) at concentrations up to the limit dose
in the mouse micronucleus assay and found no indication of a positive effect as reported in MRID
45830925.

This study is classified as Acceptable/Guideline and satisfies the guideline requirement for Test
Guideline OPPTS 870.5395; OECD 474 for in vivo cytogenetic mutagenicity data.

6 HAZ CHARACTERIZATION

PLACEHOLDER FOR FINAL REPORT. THIS SECTION WILL BE COMPLETED
LATER.

7 DATA GAPS / REQUIREMENTS

There is no acceptable inhalation study of any duration available on technical grade
penoxsulam. It is noted that the vapor pressure of penoxsulam is 7.16 x 10" mm Hg at 25
C. (from MRID 45830720).
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ACUTE TOXICITY

Acute Toxicitz Profile

These six acute studies were reviewed by Technical Review Branch, Registration

Division in a memo dated May 23,

2003

{DP Barcode:

D288004, Case No.:

065248) .

Six acute studies conducted on Penoxsulam (XDE-638) Technical (EPA File Symbol

62719-TU00) ; Lot No. NDO5167938; purity = 97.5%; off-white powder.

All studies

were classified as Acceptable/Guideline, except for the acute inhalation study

which was classified as Unacceptable/guideline.

Tox
GDLN Study Type MRID Results Category
870.1100 Acute Oral 45830812 M: LP50 > 5000 mg/kg IV
Rats - F: LD50 > 5000 mg/kg
870.1200 Acute Dermal 45830815 M: LDS0 > 5000 mg/kg IV
Rabbits F: LD5Q > 5000 mg/ky
B870.1300 Acute Inhalation 45830818 | 00 === | eeee--
Rats
UHACCEPTABLE /
guideline
See DER #24
870.2400 Primary Eye 45830820 Minimal irritation v
Irritation
Rabbits % -
870.2500 Primary Skin 45830823 Minimal irritation Iv
Irritation
Rabbits
870.2600 Dermal 45830826 Negative for dermal N/A
Sensitization sensitization
Guinea Pigs
{(Maximization)

spencx04 :penoxhiarcprop01.113.wpd
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The subject petition, PP#3F6542, represents the first food/feed use of penoxsulam proposed in
the U.S. The PC Code and nomenclature of penoxsulam is listed below in Table 1. The
physicochemical properties of penoxsulam are listed in Table 2. The chemical names and
structures of penoxsulam and its transformation products are presented in Table 3.

Table 1. Penoxsulam Nomenclature.

Chemical structure

Common name

Penoxsulam

Company experimental name

XDE-638

IUPAC name

6-(2,2-Difluoroethoxy)-N-(3,8-dimethoxy-s-triazolo[ 1,5-c]pyrimidin-2-yi)-¢., o, ¢t~
trifluoro-o-toluenesulfonamide

CAS name 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy[ 1,2,4]triazolo[1,3-c] pyrimidin-2-y1)-6-
(trifluoromethyl) benzenesulfonamide
CAS# 219714-96-2

End-use formulations (EUP)

GF-443 SC SF (File Symbol 62719-LNN)
GF-947 Granule SF (File Symbol 62719-LNG)
GF-947 Granule CA (File Symbol 62719-LNR)

Table 2. Physicochemical Properties of Penoxsulam.

Parameter Value Reference
Melting point/range
pH
Density d
Water solubility pH Solubility (mg/L) 45830720
(unbuffered) 491
5 5.66
7 408
9 1460
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Table 2. Physicochemical Properties of Penoxsulam,

Parameter Value Reference
Solvent solubility Solvent Sotubility (g/L) 45830720
DMSO 78.4
NMP 40.3
DMF 39.8
acetone 203
acetonitrile 15.3
ethyl acetate 3.23
methanol 148
octanol 0.035
xylene 0.017
heptane <1 pg/mlL
Vapor pressure 7.16 x 10 mm Hg at 25 C 45830720
Dissociation constant, pK, 5.1 45830720
Octanol/water partition pH Log(Kow) 45830720
coefficient, Log(Kgw) (unbuffered) -0.354
5 1.137
7 -0.602
9 -1.418
Table 3. Chemical Name and Structure of Penoxsulam and its Transformation Products.
Company Name Chemical Name Structure
Penoxsulam 2-(2,2-difluorocthoxy)-N-(5,8- F F
dimethoxy[1,2,4]triazolo[1,5-¢] cH
pyrimidin-2-y1)-6- o~ ?
(trifluoromethyl) 0 ﬂ /]\
benzenesulfonamide ﬁ\N /N\N =N
o H N—A\%
CF, !
~cH,
5-OH XDE-638 2-(2,2-difluoroethoxy)-N-(5,6- F F
dihydro-8-methoxy-5- OH
oxo[1,2,4]triazolo[1,5-¢]- o

pyrimidin-2-yl)-6-
(trifluoromethyl)
benzenesulfonamide
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Table 3. Chemical Name and Structure of Penoxsulam and its Transformation Products.

Company Name

Chemical Name

Structure

BSTCA

3-[[[2-(2,2-difluoroethoxy)-6-
(trifluoromethyl)
phenyl]sulfonyllamino]-1H-1,2.4-
triazole-5-carboxylic acid

F

J

O
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CHEMICAL: PENOXSULAM (XDE-638)

PC CODE:

119031

TOXICITY PROFILE FOR PENOXSULAM

DER

STUDY TYPE - POSE LEVELS

NOAEL

(mg/kg/day)

LOAEL
(mg/kg/day)

2-¥R FEEDING/CARCINOGENIC, RAT (2002)
MRID 45830901, 45830913

M: 0, 5, 50, 250 m/k/d
F: 0, 5, 50, 250 m/k/d

Chronic toxicity-Acceptable/Guideline
Carcincgenicity--Acceptable/Guideline

M: 50

Carcino-
genicity

M: 250

In M based on !BW/BWG, !RBC
parameters, [BUN, lurine wvol,
lurine $.G., lkidney wt,
Terystals/caleculi in kidney
and urinary bladder,
hyperplasia of kidney pelvisg
epithelium and urinary bladder
mucosa, 'severity of chronice
glomerulonephropathy.

F: 250

In F based on !BW/BWG, 'urine
vol, Terystals/calculi in
urinary bladder, hyperplasgia
of kidney pelvis epithelium
and urinary bladder muccsa.

M: Possibly treatment-related
| incidence of Larxge Granular
L hocvte (1.GL) leukemia at
5, 50 & 250 m/k/d. Rlso 1
geverity at 250 m/k/d. Dosing
was adequate.

F: Negative for carcino-
genicity, but dosing was only
marginally adequate.

18-MN CARCINOGENIC, MOUSE
MRID 45830915

(2002)

M: 0, 10, 100, 375 m/k/d
F: 0, 10, 100, 750 m/k/d

Carcinogenicity--DNACCEPTABLE/
Guideline

M: 375
(HDT)

F: 750
(750)

Carcino-
genicitvy

M: Not determined
=375 {(HDT)

F: Not determined
>750 {(HDT)

M: Negative for carcino-
genicity at the doses tested.

Dosing inadeguate.

F: Negative for carcino-
genicity at the doses tested.
Dosing adeguate (750
mg/kg/day is sufficiently
close to limit dose of 1000
mg/kg/day} .

1-YR FEEDING, DOG
MRID 45830914

(2002)

, 0.015, 0.045, 0.15 % in diet
, 5.3, 14.7, 46.2 m/k/d
, 4.4, 14.0, 44.8 m/k/4

QOO

M:
F:

Acceptable/Guideline

M: 14.7

F: 44.8
(HDT)

M: 46.2

In M based on slight
multifocal hyperplasia in the
kidney epithelium.

F: Not determined
»>44 .8 (HDT)
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TOXICITY PROFILE FOR PENOXSULAM

DER STUDY TYPE - DOSE LEVELS NOAEL LOAEL
# - {(mg/kg/day) (mg/kg/day)
4 2-GEN REPRCDUCTION, CD RAT {Sprague- Parental Parental
Dawley derived) {(2002) M: 100 M: 300
MRID 458302320 Based on !BW of F, males.
F: 30 F: 1Q0C
M: 0, 20, 100, 300 m/k/d Based on kidney lesions.
F: 0, 30, 100, 300 m/k/d
Repro Tox Repro Tox
Lcoceptable/Guideline M: 300 M: Not determined
(HDT} >300 (HDT)}
F: 100 F: 300
Based on adverse effects on
lactation.
DER also includes results for a 13- Offspring Offspring Tox
week range-finding study in CD rats M & F: 100 M & F: 300
(MRID 45830907). Based on IBWG during lactation
days 1-7 in both generations.
5 DEVELOPMENTAL TOX, CD RAT (Sprague- Mat Tox: Mat Tox:
Dawley derived) (2000) 500 1000
MRID 45830917 Based on !(BW@, |food
consumption, Tkidney weights
F: 0, 100, 500, 1000 m/k/d
On GD 6-20 Dev Tox: Dev_Tox: Not determined
1000 (HDT) >1000 (HDT)
Acceptable/Guideline
DER also includes results for a
range-finding study in
CD rats (MRID 45830916).
6 DEVELOPMENTAL TOX, RABBIT (2001) Mat Tox: Mat Tox:
MRID 45830918 25 75
Baged on death, abortions,
F: 0, 5, 25, 75 m/k/d cliniecal signs, |BWG, lfood
On GD 7-27 consumption.
Acceptable/Guideline Dev Tox: Dev Tox:
25 75
DER also includes results for a Based on abortions, Tpost-
range-£finding study in implantation loss,
rabbits (MRID 45830919}). lresorptions.
7 12-WEEK FEEDING, RAT (2000) M: 50 M: 250
MRID 45830906 In M based on |BW/BWGE, !food
consumption, !RBC parameters.
M: O, 5, 50, 250, 500 m/k/d
F: 0, 5, 50, 250, 500 m/k/d F: 250 F: 500

With a 4-week recovery phase (0 and
500 m/k/d)

Acceptable/Guideline
DER also includes results for a 4-

week range-finding study in rats
{MRID 45830903). See DER # 10.

In F based on Tmineralization
and hyperplasia of the kidney
pelvic epithelium.




HED Records Center Series 361 Science Reviews - File R086609 - Page 40 of 532

TOXICITY PROFILE FOR PENOXSULAM

DER STUDY TYPE - DOSE LEVELS NOAEL LOAEL
# (mg/kg/day) (mg/kg/day)
8 13-WEEK FEEDING, DOG (2000) M: 17.8 M: 49.4
MRID 45830509 In M based on histopathologic
changes in kidney.
0, 0.015, 0.045, 0.15 % in diet
M: 0, 5.9, 17.8, 49.4 m/k/d F: 19.9 F: 57.1
F: 0, 5.7, 1%.9, 57.1 m/k/d In F based on histopathologic
changes in kidney.
Acceptable/Guideline
DER also includes results for a 4-
week range-finding study in dogs
(MRID 45830908). See DER # 11.
9 13-WEEK FEEDING, MOUSE {2001) M: 1027 M: Not determined
MRID 45830905 (HDT) >1027 {(HDT}
M: 0, 10.2, 102, 511, 1027 m/k/d4 F: 1029 F: Not determined
F: 0, 10.4, 104, 524, 102% wm/k/d (HDT) »>1029 (HDT)
Acceptable/Guideline
DER also includes results for a 4-
week range-finding study in mice
{MRID 45830904). See DER # 12.
10 4-WEEK RANGE-FINDING, RAT (1998} M: 100 M: 500
MRID 45830503 In M based on |BW/BWG, |food
consumption, |RBC parameters.
M: 0, 10, 100, 500, 1000 m/k/d
F: 0, 10, 100, 500, 1000 m/k/d F: 100 F: 500
In F based on (BW/BWG, |food
Acceptable/Non-Guideline (as a range- consumption, RBC parameters,
finding study) RKidney weights, Tcrystals in
kidney pelvis, Thyperplasia
Review is in DER for 90-day rat and inflammation of kidney
feeding study (DER # 7). pelvic epithelium.
11 4-WEEK RANGE-FINDING, DOG (19%8) M: 29 M: 133
MRID 45830908 In M based on !liver weights;
TALT, ALK, AST; histo-
. 0, 0.09, 0.45, 0.9 % in diet pathologic changes in liver
M: 0, 29, 133, 152 m/k/d and kidneys.
F: O, 32, 163, 196 m/k/d
F: <32 F: 32
Acceptable/Non-Guideline {as a range- (LDT) In F based on histopathclogic
finding study) changes in kidneys. At 163
m/k/4, treatment-related
Review is in DER for 90-day dog effects very similar to those
feeding study (DER # 8). in males.
12 4-WEEK RANGE-FINDING, MICE (1998) M: 1018 M: Not determined
MRID 45B30304 (EDT) >1018 {HDT)
M: 0, 10.5, 103, 530, 1018 m/k/d F: Not determined
F: 0, 10.8, 110, 545, 1069 m/k/d F: 1069 >106% (HDT)
(HDT)

Acceptable/Non-Guideline {as a range-
finding study)

Review is in DER for 90-day mouse
feeding study (DER # 9).
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TOXICITY PROFILE FOR PENOXSULAM

DER STUDY TYPE - DOSE LEVELS NOAEL LOAEL
# (mg/kg/day) {(mg/kg/day)
13 ACUTE NEUROTOXICITY, RAT (2000) M: 2000 M: Not determined
MRID 45830802 (HDT) >2000 (HDT}
M: 0, 500, 1000, 2000 mg/kg F: 2000 F: Not determined
F: 0, 500, 1000, 2000 mg/kg (HDT) >2000 (HDT)
Acceptable/Guideline
14 CHRONIC NEUROTOXICITY, RAT (2002) M: 250 M: Not determined
MRID 45830912, 458303501 (HDT) »>250 (HDT}
F: 250 F: Not determined
M: 0, 5, 50, 250 m/k/d (HDT) >250 (HDT)
F: 0, 5, 50, 250 wm/k/d4
Acceptable/Guideline
15 28-DAY DERMAL TOXICITY, RAT {2000} Systemic: Systemic:
MRID 45830910 M: 1000 M: Not determined
>1000 (HDT)
M: 0, 100, 500, 1000 m/k/d4 F: 1000 F: Not determined
F: 0, 100, 500, 1000 m/k/d4 >100Q (HDT)
With a 2-week recovery phase (0 and Dermal: Dermal:
1000 m/k/4d) M: 1000 M: Not determined
>1000 (HDT)
Acceptable/Guideline F: 1000 F: Not determined
»1000 (HDT)
16 . 28-DAY DERMAL TOXICITY, RAT (2002} Svyvstemic: Systemic:
MRID 45830911 M: 1000 M: Not determined
»1000 (HDT)
TEST MATERIAL: GF-443 (formulated F: 1000 F: Not determined
product containing 21.9% penoxgulam) >1000 (HDT)
M: 0, 100, 500, 1000 m/k/4 Dermal: Dermal:
F: 0, 100, 500, 1000 m/k/d M: 500 M: 10600
Based on very slight hyper-
Dose levels are in mg/kg/day of GF- plasia at test site
443, and not in mg/kg/day of F: 1000 F: Not determined

penoxsulam.

Acceptable/Guideline

>1000 (HDT)
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TOXICITY PROFILE FOR PENOXSULAM

DER STUDY TYPE - DOSE LEVELS NOAEL LOAEL
# {mg/kg/day) (mg/kg/day)
17 GENERAL, METABOLISM, RAT {2002) At the low dose of 5.0 mg/kg, penoxsulam was
MRID 45830927 rapidly and nearly completely [81-88% of
administered dose (AD)}]labscrbed, but at the
5.0 mg/kg {Single low oral dose) high dose of 250 mg/kg, there was evidence
that absorption was largely incomplete (i.e.
250 mg/kg (Single high oral dose) absorption was saturated). Both gender and
dose affected the excretion pattern. At the
Also 14 daily oral doses of 5.0 low dose, the major route of excretion of
mg/kg/day followed by 5.0 mg/kg radicactivity was via the feces in males and
orally on day 15. via the urine in females. At the high dose,
radioactivity was predominantly excreted wvia
Biliary elimination was examined in the feces in both sexes. A significant
additicnal rats following a single enterchepatic circulation was observed,
oral dose of 5.0 mg/kg. particularly in males. Most (>9%0%) of.the
AD was excreted within 36-48 hours. There
Acceptable/Guideline was negligible radiocactivity in tissues at 7
days and no evidence of accumulation in any
tissue/organ. Although numerous metabolites
were revealed in the urine, feces and bile,
nearly all were <1% of the AD. Parent
compountd and a 2-hydroxyphenyl derivative
were the major compounds in urine and feces.
18 MUTA-REVERSE GENE MUTATION (1999) Negative without and with rat 8-9
{8. typhimurium /E. coli) activation.
MRID 45830921
Aeceptable/Guideline
19 MUTA-REVERSE GENE MUTATION (2002) Negative without and with rat S-9
(S. typhimurium /E. coli) activation.
MRID 45830922
TEST MATERIAL: GF-443 (formulated
product containing 21.9% penoxsulam)
Acceptable/Guideline
20 MUTA-FORWARD GENE MUTATION (1599) Negative without and with rat S$S-9
(CHO Cells/HGPRT locus) activation.
MRID 45830923
Acceptable/Guideline
21 MUTA-in vitro MAMMALIAN CYTOGENETICS Negative without and with rat S§-9
(Chromoscmal aberrations in activation.
primary rat lymphocytes) {1999}
MRID 45830924
Acceptable/Guideline
22 MUTA-in vivo MICRONUCLEUS,MICE (1999) Negative at oral doses (once per day on two

(Bone marrow cells)
MRID 45830925

Acceptable/Guideline

consecutive days)of up to 2000 mg/kg.
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TOXICITY PROFILE FOR PENOXSULAM

DER STUDY TYPE - DOSE LEVELS NOAEL LOAEL
# (mg/kg/day) {mg/kg/day)

23 MUTA-in viveo MICRONUCLEUS,MICE (2002) Negative at oral doses {once per day on two

(Bone marrow cells) consecutive days)of up to 2000 mg/kg.
MRID 45830926

TEST MATERIAL: GF-443 (formulated
product containing 21.9% penoxsulam)

Acceptable/Guideline

24 ACUTE INHALATION LC50, RAT (19399) See DER #24 for more information.

MRID 45830818

Test Material: Penoxsulam Technical

UNACCEPTABLE/Guideline
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Acute Toxicity Profile

These six acute studies were reviewed by Technical Review Branch, Registration Divigion in
a memo dated May 23, 2003 (DP Barcode: D288004, Case No.: 065248).

8ix acute studies conducted on Penoxsulam (XDE-638) Technical (EPA File Symbol 62719-U00);
Lot No. NDO5167938; purity = 97.5%; off-white powder. All studies were classified as
Acceptable/Guideline, except for the acute inhalation study which was classified as
Unacceptable/guideline,

Tox
GDLN Study Type MRID Results Category
870.1100 Acute Oral 45830812 M: LD50O > 5000 mg/kg Iv
Rats F: 1LD50 > 5000 mg/kg
870.1200 Acute Dermal 45830815 M: LD50 > 5000 mg/kg Iv
Rabbits F: LD50 > 5000 mg/kg
870.1200 Acute Inhalation 45830818 | 000 —====- | eee---
Rats
UNACCEPTABLE/
guideline
See DER #24
870.2400 Primary Eye 45830820 Minimal irritaticn Iv
Irritation
Rabbits
870.2500 Primary Skin 45830823 Minimal irritaticn Iv
Irritation
Rabbits
870.2600 Dermal 45830826 Negative for dermal N/A
Sensitization sensitization
Guinea Pigs
(Maximization)

penox(04 :penoxtoxprof0l.113 . wpd
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DER #1

Penoxsulam: 2-Year Feeding/Carcinogenicity, Rat
The Dow Chemical Company, 2002

MRID 45830901, 45830913

HED Doc No.: Not Available
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DATA EVALUATION RECORD

PENOXSULAM/PC Code 119031
[OPPTS (§ 870.4300)]

STUDY TYPE: COMBINED CHRONIC TOXICITY/CARCINOGENICITY
MRIDs 45830901 (Main Study) and 45830913 (PWG Review)

Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Life Sciences Division -
Qak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 03-17 :
Qb Cav
Primary Reviewer: - | Virgny e DQ\D\"IY

Virginia A. Dobozy, VMD, MPH Signature:
Date:

Secondary Reviewers: -
K.A. Davidson, Ph.D.. D AB.T. Signature: W

: Date: h
Robert H. Ross. M.S.. Group Leader _ w W, gm -

Signature:

- Date: Ul =< 2003
Quality Assurance: /Q/ ‘ Pas ~
Susan Chang, M.A. | Signature: - W" ‘
] Date: '

Disclaimer

This review may have been altered subsequent to the contractor’s si gnatures above:

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. Department of Energy under
Contract No. DE-AC05-000R22725.
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Combined Chronic Toxicity/Carcinogenicify Study (rodents) (2002) page 1 of 39

PENOXSULAM/PC Code 119031 ~ OPPTS 870.4300/ OECD 453

EPA Reviewer: Edwin R. Budd, M.S. Signature:&y@_&c/c(
Registration Action Branch 2, Health Effects Division (7509C) Date_ ///17/¢3

Work Assignment Manager: Ghazi Dannan, Ph.D. Signature:

Registration Action Branch 3, Health Effects Division (7509C) Date

Template version 11/01

DATA EVALUATION RECORD
TXR#: (0051650

STUDY TYPE: Combined chronic toxicity/carcinogenicity [diet]- rats;
[OPPTS 870.4300 (§83-5)] OECD 453.

PC CODE: 119031

DP BARCODE: D288703 SUBMISSION NO.: 5628023

TEST MATERIAL (PURITY): XDE-638 Technical (Penoxsulam, 97.7% a.i.)

SYNONYMS: 2-(2,2-difluoroethoxy)-6-(trifluoromethyl)-N-(5,8-diemthoxy(1,2,4 }triazolo(1,5-
¢)pyrimidin-2-yl)benzenesulfonamide; X638177, XR-638

CITATION: Johnson, K.A., M.D. Dryzga and K.E. Stebbins (2002) XDE-638: Two-year
chronic toxicity/oncogenicity and chronic neurotoxicity study in Fischer 344 rats.
Toxicology & Environmental Research and Consulting, The Dow Chemical
Company, Midland, MI. Laboratory Project Study ID 991244, November 14,
2002. MRID 45830901. Unpublished.

Hardisty, J.F. (2002) Pathology peer review and pathology working group (PWG)
review of large granular lymphocyte leukemia (LGL) in a two-year chronic
toxicity/oncogenicity and chronic neurotoxicity study of XDE-638 in Fischer 344
rats. The Dow Chemical Company, Toxicology Research Laboratories, H&ES,
Midland, MI. EPL Project No. 368-002, November 5, 2002. MRID 45830913.
Unpublished.

SPONSOR: Dow AgroSciences LLC, Indianapolis, IN

EXECUTIVE SUMMARY: In a combined chronic toxicity/carcinogenicity study (MRID
45830901, 45830913) penoxsulam (XDE-638) (Lot # B-765-44; TSN 102058; 97.7% a.i.) was
administered to 50 Fischer 344 rats/sex/dose in the diet at dose levels of 0, 5, 50 or 250
mg/kg/day for two years. An additional ten rats/sex/group were treated at the same dosages and
necropsied after one year of treatment. Another five rats/sex/group were treated at the same
dosages and examined for neurological effects as part of a chronic (one-year) neurotoxicity study
(reported separately in MRID 45830912).
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Combined Chronic Toxicity/Carcinogenicity Study {rodents) (2002) page 2 of 39
PENOXSULAM/PC Code 119031 OPPTS 870.4300/ OECD 453

There was no treatment-related increase in mortality. An increase in perineal urine soiling,
particularly in females, at 50 and 250 mg/kg/day, while treatment-related, was not considered to
be a toxicologically significant adverse effect. Statistically significant decreases in body weight
and body weight gain in males and females at 250 mg/kg/day, although of relatively small
magnitude, were considered to be toxicologically significant. Slight but statistically significant
decreases in RBC parameters (RBC counts, HGB and HCT) in males at 250 mg/kg/day were also
considered to be toxicologically significant. There were no ophthalmoscopic effects due to
treatment.

Blood urea nitrogen (BUN) was significantly increased (11-44%) at 18 and 24 months in males
at 250 mg/kg/day. Urine volume was increased in males and females at 250 mg/kg/day (26-175%
in males and 38-103% in females) throughout the study. Specific gravity was decreased in
treated males with statistical significance achieved at 12, 18 and 24 months for the 250
mg/kg/day group. The urinary system effects were not considered toxicologically significant in -
males or females at 5 and 50 mg/kg/day due to the small magnitude of the changes.

In the interim sacrifice animals, the only gross change considered treatment-related was perineal
urine soiling which was present in 9/10 males and 7/10 females at 250 mg/kg/day, as compared
to 2/10 male and 1/10 female control rats. Four of ten female rats at 50 mg/kg/day also had
perineal soiling. Male rats at 250 mg/kg/day had increased absolute and relative kidney weights,
approximately 11% and 15%, respectively, and an increase in the severity of chronic progressive
glomerulonephropathy (CPGN).

In the main study groups, the incidences of the following gross pathology findings were
increased: calculi in the pelvis and bilateral roughened surface of the kidney in males at 250
mg/kg/day; enlarged spleen (with probable lymphoid tumor) in ali treated males (no dose
response); and urinary bladder calculi in males and females at 250 mg/kg/day. Terminal body
weight was significantly decreased (7%) in males at 250 mg/kg/day. There was a statistically
significant increase (11-20%) in the absolute and relative kidney weights of males at 250

mg/kg/day.

Microscopic examination of the kidney showed an increase in the severity of CPGN at all dose
levels in males; the increase in severity at 5 and 50 mg/kg/day was not dose related and therefore
was considered an incidental finding. The incidence of crystals in the renal pelvis was
significantly increased in males at 250 mg/kg/day. The increased incidence and severity of
hyperplasia of the renal pelvic epithelium found in male rats at 250 mg/kg/day was often
associated with crystals; however, hyperplasia was a more common finding. In females, the only
histopathologic finding in the kidney was a slight increase in incidence and severity of pelvic
epithelium hyperplasia at 50 and 250 mg/kg/day; none of the findings was significantly
increased. In the urinary bladder, there was a significant increase in the incidence and/or severity
of the following in males and females at 250 mg/kg/day: crystals in the lumen (incidence);
multifocal mucosal hyperplasia (incidence and severity); and diffuse hyperplasia (incidence and
severity, females only).
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Combined Chronic Toxicity/Carcinogenicity Study (rodents) (2002) page 3 of 39
PENOXSULAM/PC Code 119031 ‘ OPPTS 870.4300/ OECD 453

The LLOAEL is 250 mg/kg/day based on decreased body weight and body weight gain
(males and females), decreased RBC parameters (decreased RBC count, HGB and HCT in
males), clinical pathology changes ( increased BUN in males, increased urine volume in
males and females, and decreased specific gravity in males), increased absolute and relative
kidney weights (males), increased incidence of renal pelvis crystals (males), increased
incidence of bladder crystals and calculi (males and females), hyperplasia of the renal

" pelvis epithelium (males and females) and bladder mucosa (males and females), and
increased severity of chronic progressive glomerulonephropathy (males). The NOAEL is

50 mg/kg/day.

In the main study groups, there was a statistically significant increase in the overall incidence
[24%, 60%, 58% and 60% at 0, 5, 50 and 250 mg/kg/day, respectively) and the incidence of
Stage 3 large granular [ymphocyte (LGL) leukemia in treated male rats. The histopathology
slides were reviewed by an external Pathology Working Group (PWG) to establish consensus
diagnoses which were included in the study report. The incidence in all groups of treated males
exceeded the conducting laboratory’s historical control mean (28.5%) and range (16-40%). The
study demonstrated that XDE-638 may produce an increase in the incidence and severity of
LGL leukemia in male Fischer 344 rats. The dosages in the study were adequate in males and
marginally adequate in females to assess the carcinogenicity of the chemical based primarily on
decreased body weight and body weight gain and the effects on the urinary system.

This combined chronic toxicity/carcinogenicity study in the rat is Aeceptable/Guideline and
satisfies the guideline requirement for a chronic toxicity/carcinogenicity study (OPPTS
870.4300; OECD 453) in rats.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging and Data
Confidentiality statements were provided. An adverse Flagging statement [6(a)(2) submission]
was submitted stating this study meets criteria numbered 2 in 40 CFR 158.34.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: XDE-638 {Penoxsulam)
Description: Solid, off-white powder
Lot/Batch #: Lot # B-765-44; TSN 102058
Purity: 97.7 % a.i.
Compound Stability: The study report states that re-analysis of the test material near the end of the study showed
no change in purity.
CAS # of TGATL: Not provided
Structure Not available

2. Vehicle and/or positive control: None
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PENOXSULAM/PC Code 119031

Combined Chronic Toxicity/Carcinegenicity Study {rodents) (2002) page 4 of 39
OPPTS 8704300/ QECD 453

3. Test animals:

Species:

Strain:

Agefweight at study
initiation:

Source:

Housing:

Diet:

Water:

Environmental conditions:

Acclimation period:

B. STUDY DESIGN:

Rats

Fischer 344

7 weeks, mean weights of approximately 172-175 g (males); approximately 117-119
g (females)

Charles River Laboratories, Inc., Raleigh, NC

Two of same sex per cage in stainless steel cages; after 12 month sacrifice, males
were separated to one per cage

LabDiet® Certified Rodent Diet #5002, meal form, from PMI Nutrition International,
St. Louis, Missouri, ad libitum

Municipal tap water, ad libitum
Temperature:  20.5-25°C

Humidity: 39-67.3%

Air changes: 12-15/hr

Photaperiod: 12 Hrs dark/ 12 hrs light

Approximately one week

1. In life dates: Start: March 2 and 3, 2000 (males and females, respectively); End: March 4-11,

2002 (males and females)

2. Animal assignment/dose levels: Animals for the chronic toxicity/carcinogenicity study
were randomly assigned using a computer program to the test groups noted in Table 1. An
additional S rats/sex/group were administered the chemical for one year as part of a chronic
neurotoxicity study. A Functional Observational Battery (FOB) was conducted at selected
intervals on these five animals plus a pre-selected subset of 5 rats/sex/group from the chronic
toxicity portion of the combined study. The results of this study were reported separately in
MRID 45830912 and evaluated in a separate Data Evaluation Record.

Rats were fed diets formulated to provide constant target doses of 0 {control), 5, 50 or 250
mg/kg/day for up to 2 years.
TABLE 1: Study design® |
T D Act:::lln):lse te Main study Interim sac.
a t Dose
Test group (ml;liglday) (mg/kg/day)® 24 months 12 months
Maie Female Male Female Male Female
Control 0 0 0 50 50 10 10
Low (LDT) 5 5.1 5.1 50 50 10 10
Mid (MDT) 50 51.0 50.9 50 50 10 10
High (HDT) 250 2553 | 2540 50 50 10 10

Extracted from Text Table 1 (page 25) of MRID 45830001

P Extracted from Tables 22 and 23 (pages 226-227) of MRID 45830901
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3. Dose selection: The dose levels were selected based on the results from the 13-week study at
dietary dosages of 0, 5, 50, 250 or 500 mg/kg/day XDE-638 (MRID 45830906) and the
metabolism study (MRID 45830927). Additional groups fed the control and high-dose levels
were given the control diet for an additional four weeks to determine the reversibility of the
effects. An increased incidence of perineal urine soiling, decreased body weight, body weight
gain and food consumption were observed in males at 250 or 500 mg/kg/day. Males at these
doses also had slightly increased platelet counts, decreased RBC parameters, increased
cholesterol, albumin and total protein and decreased AST and ALT. Liver metabolic enzymes
(P-450 isoenzymes) were slightly decreased for both males and females. Absolute and
relative liver weights were significantly increased at doses >250 mg/kg/day and slight
hepatocellular hypertrophy was observed at 500 mg/kg/day. Females had increased perineal
urine soiling at >50 mg/kg/day, slightly decreased prothrombin times at 2250 mg/kg/day,
slightly decreased hematocrits at 500 mg/kg/day, increased relative liver weights at 2250
mg/kg/day and mineralization and hyperplasia of the transitional epithelium of the renal
papilla at 500 mg/kg/day. After the 4-week recovery period, the liver weight increases in
males were partially resolved and the hepatocellular hypertrophy had resolved. In females,
hyperplasia of the renal epithelium resolved but mineralization did not resolve over the 4-
week period.

In the metabolism study, “C-radiolabeled XDE-638 was administered as single oral doses of
5 or 250 mg/kg to male and female Fischer 344 rats. At 5 mg/kg, peak plasma concentrations
reached within 30-60 minutes were 1.5-fold higher in females than males. In males, most of
the excreted material was in the feces, while in females urinary excretion was the primary
route of elimination. At 250 mg/kg, only a 6-fold increase in plasma AUC was detected and
peak blood levels were reached within 60 minutes of dosing. There were no significant sex
differences at this dose. Feces was the primary route of elimination for both males and
females at 250 mg/kg. The study report states that these data “strongly suggest that saturation
of absorption occurs at a dose level below 250 mg/kg”.

4. Diet preparation and analysis: Diets were prepared by mixing appropriate amounts of test
substance with LabDiet® Certified Rodent Diet #5002. The concentrations of the test
material in the diets were adjusted weekly for the first 13 weeks of the study and at 4-week
intervals thereafter based on the most recent weight and food consumption values. Storage
information was not provided. Homogeneity of the 5 mg/kg/day female and 250 mg/kg/day
male diets were tested prior to the start of dosing and at approximately 3, 12 and 18 months.
Analyses of the premix, all dose levels and the control diet for concentration were determined
prior to the start of dosing and at approximately three-month intervals thereafter.

Results:
Homogeneity analysis: The relative standard deviations for all diets were between 0.4 and 4.0%.

Stability analysis: The study report states that data from the 4-week toxicity study demonstrated
that a 2% premix of XDE-638 was stable in rodent feed for at least 17 days. Data from the 13-
week study demonstrated that the chemical was stable for at least 34 days in the feed at
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concentrations of 0.005% and 0.687%. Premix concentrations in the combined study were within
this range.

Concentration analysis: Mean concentrations ranged from 97.0 to 101.0% of target. For
individual samples, concentrations ranged from 91 to 120% of target. Only 2 samples differed
by more than 10% from target.

The analytical data indicated that the mixing procedure was adequate and that the variance
between nominal and actual dosage to the animals was acceptable.

5. Statistics: Means and standard deviations were calculated for all continuous data. Body
weights, feed consumption, organ weights, urine volume and specific gravity, clinical
chemistry and appropriate hematology data were evaluated by Bartlett’s test for equality of
variances (alpha=0.01). Based on the ouicome of this test, exploratory data analysis was
performed by a parametric or nonparametric analysis of variance (ANOVA). If the ANOVA
was significant at alpha=0.05, it was followed respectively by Dunnett’s test or the Wilcoxon
Rank-Sum test with a Bonferroni correction for multiple comparisons to the control.

The detailed clinical observations incidence scores were analyzed by a z-test of proportions
comparing each treated group to the control at alpha=0.05. Descriptive statistics only {means
and standard deviations) were reported for body weight gains, feed efficiency, RBC indices
and differential WBC counts.

Gross pathologic observations were not evaluated statistically. The incidences of specific
histopathologic observations were first tested for deviation from linearity (alpha=0.01) using
ordinal spacing of the doses. If linearity was not rejected, the data were then tested for a
linear trend using the Cochran-Armitage Trend Test. If the trend was statistically significant
at alpha=0.02 or if significant deviation from linearity was found, incidences for each dose
group were compared to the control group using a pair-wise Chi-square test withYates’
continuity correction (alpha=0.05).

Differences in mortality patterns were tested by the Gehan-Wilcoxon procedure. There was
no significant effect at alpha=0.05 and therefore, mortality adjusted analyses were not
conducted.
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C.

1.

METHODS:
QObservations:

1a. Cageside observations: Animals were inspected twice daily for signs of toxicity and for
mortality.

1b. Clinical examinations: Clinical examinations were conducted pre-exposure and weekly
throughout the study.

1c. Neurological evaluations: The following evaluations (measurements) were performed
pre-exposure, at the end of the first month and subsequently at 3, 6, 9 and 12 months:
FOB, including measurements of motor activity, rectal temperature, grip performance,
landing foot splay and a physical examination and sensory evaluation. The results of the -
FOB and post-mortem neuropathology examinations are reported in MRID 45830912 and
in a separate Data Evaluation Record.

Body weight: Animals were weighed during the pré-exposure period, weekly during the first
13 weeks and then at approximately monthly intervals during the remainder of the study.
Body weight gains were calculated throughout the study.

Food consumption and compound intake: Food consumption (g/day) for each animal was
determined weekly during the first 13 weeks of the study and then at approximately monthly
intervals thereafter. It was calculated based on a difference in the initial and final weights of
the feed containers divided by the product of the number of days in the measurement cycle
and the number of animals per cage. Food efficiency was calculated as g feed consumed/day
divided by g body weight gain/day for the first 13 weeks only. Test material intake was
calculated using test material concentrations in the feed, actual body weights and measured -
feed consumption.

Ophthalmoscopic examination: The eyes of all animals were examined pre-exposure and
prior to termination using indirect ophthalmoscopy. The eyes were dilated prior to the
examinations.

Hematology and clinical chemistry: Blood was collected from the orbital sinus of
anesthesized fasted animals for hematology and clinical chemistry analysis at 3, 6, 12, 18 and
24 months, Samples were taken from the 10 rats/sex/group of the chronic toxicity group at 3,
6 and 12 months. At 18 and 24 months, samples were taken from the first 10 surviving
rats/sex/group. The CHECKED (X) parameters were examined.
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a. Hematology:

X | Hematoerit (HCT)® X Teukocyte differential count®
X Hemoglobin (HGB)* X Mean corpuscular HGB (MCH)*
X Leukocyte count (WBC)* X Mean corpusc. HGB conc.(MCHC)*
X Erythrocyte count (RBC)* X Mean corpusc. volume (MCV)*
X Platelet count* Reticulocyte count
X Blood clotting measurements*
(Thromboplastin time)
{Clotting time)
X (Prothrombin time)

* Recommended for combined chronic/carcinogenicity studies based on Guideline §70.4300.

b. Clinical chemistry:

— [ FLECIROLYTES [ OTHER
X Calcium* X Albumin*
X Chloride* X Creatinine*
Magnesium* X Utrea nitrogen*
Phosphorus* X Total Cholesterol*
Potassium* Globulins*
Sodium* X Glucose (fasting)*
ENZYMES (more than 2 hepatic enzymes)* X Total bilirubin
1B Alkaline phosphatase (ALK)* X Total protein (TP)*
Cholinesterase (ChE) Triglycerides
Creatine phosphokinase Serum protein elecirophoresis
Lactic acid dehydrogenase (LDH)
Alanine aminotransferase (ALT/ SGPT)*
Aspartate aminotransferase (AST/ SGOT)*
Gamma glutamy| transferase (GGT)*
Sorbitol
Glutamate dehydrogenase*

* Recommended for combined chronic and carcinogenicity studies based on Guideline 870.4300.

6. Urinalysis: Urine was collected from all non-fasted animals at 6 and 12 months from the
chronic toxicity group and from the first 10 surviving rats/sex/group from the carcinogenicity
group at 18 and 24 months. The urine was collected in a metabolism cage overnight. Urine
was also collected prior to necropsy for characterization of the sediment using a pooled
sample from each dose group/sex.

The CHECKED (X) parameters were exa_mined.

X Appearance® X Glucose*

X Volume* X Ketones*

X Specific gravity / osmolality* X Bilirubin*

X pH* X Blood/ red blood cells*
X Sediment (microscopic)* Nitrate

X Pratein* X Urobilinogen

* Recommended for combined chronic and carcinogenicity studies based on Guideline 870.4300.
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7. Sacrifice and pathology: All animals that died and those sacrificed on schedule were
subjected to gross pathological examination and the CHECKED (X) tissues were collected
for histological examination. The (XX) organs, in addition, were weighed. Histopathologic
examinations were conducted on these tissues from control and high-dose animals and all
animals that died or were sacrificed in a moribund condition. The following tissues from the
low- and mid-dose groups were histologically examined: liver, kidneys, lungs, urinary
bladder, adrenal glands (males from carcinogenicity group) and spleen (males from the
chronic toxicity group). Gross lesions were examined microscopically from all groups.

[DIGESTIVE SYSTEM. | NEUROLOGIC
X Tongue X Aorta, thoracic* XX Brain (multiple sections)*+
X Salivary glands* XX Heart*+ X Periph.nerve*
X Esophagus* X Bone marrow* X Spinal cord (3 levels)*
X Stomach* X Lymph nodes* x Pituitary*
X Duodenum* XX Spleen*+ X Eyes (retina, optic nerve)*
X Jejunum* X Thymus GLANDULAR
X Heum* XX Adrenal gland*+
X Cecum* UROGENITAL | X Lacrimal gland
X Colon* xx || Kidneys*+ ' X Parathyroids*
X Rectum* X Urinary bladder* X Thyroids*
XX Liver*+ XX Testes*+ OTHER
Gall bladder* (not rat) XX Epididymides*+ X Bone (sternum and/or femur)
: Bile duct (rat) x || Prostate* P Skeletal muscle
X Pancreas* X Seminal vesicle* x Skin*
RESPIRATORY XX Ovaries*+ % All gross lesions and masses*
X Trachea* XX Uterus*+
X Lung*++ X Mammary gland*
Nose* X Cervix
Pharynx* X Coagulating glands
X Larynx* % Vagina

* Required for combined chronic/carcinegenicity studies based on Guideline 870.4300.
+Organ weight required in combined chronic/carcinogenicity studies.
++Organ weight required if inhalation route.

IL

A.

RESULTS:

OBSERVATIONS:

1. Clinical signs of toxicity: There was an increase in the incidence of urine soiling in the

perineal region for rats, particularly femaies, treated at 50 and 250 mg/kg/day (Table 2). It
was first observed on day 8 of the study; after which the incidence increased for the next
several months and then remained fairly constant across sex and group throughout the first
year and deceased during the second year. The study report states that the sign is likely due to
urinary excretion of XDE-638 or its metabolites which influenced self-grooming.
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TABLE 2: Incidence (namber affected/number treated} of perineal urine soiling"

Dosages (mg/kg/day) 4—|

Males Females —_l

Test Day 0 5 50 250 0 5 50 250 |
8 0/65 0/65 0/65 1/65 0/65 0/65 2/65 (3) 14/65 (22)
29 0/65 0/65 0/65 0/65 0/65 0/65 6/65 (9) 39/65 (60)
92 0/65 0/65 9/65 (14} 24/65 (3D 0/65 1/65 19/65 (29) 53/65 (82)
183 5/65 7/65 18/65 (28) 44/65 (68) 5/65 7165 39/65 (60) 61/65 (94)
267 5/63 6/64 20/65 (31) 48/65 (74) 4/65 3/65 44/65 (68) 64/65 (98)
365 3/65 3/64 19/65 (29) 44/65 (68) 4/64 4/65 31/65 (48) | 55/65 (85)
547 1/49 0/49 7/49 (14) 15748 (31) 0/48 2/46 5/50 (10) 16/49 (33)
729 2739 0/39 428 (14) 6/30 (20) 1/37 0/37 6/42 (14) 23/42 (55)

S Number affected from Text Table 2 (page 38); number treated from Table 8 (pages 182-185) of MRID 45830901

(percentage of animals affected calculated by reviewer)

2. Mortality: There was no treatment-related increase in mortality. Of the 50 rats/sex/group, 12,
11, 22 and 20 males and 13, 13, 8 and 9 females in the 0, 5, 50 and 250 mg/kg/day groups,
respectively, died prior to study termination at 2 years. Most deaths occurred late in the
study (after 21 months)..

. BODY WEIGHT: Body weights were statistically significantly decreased in males at 250
mg/kg/day beginning on day 8 and continuing throughout the study (Table 3). At 250
mg/kg/day, body weights for males were decreased 2-4% from control values during the first
year, decreased 3-6% from control values during the second year, and decreased 6.2% at 24
months. Body weights were also lower in females at 250 mg/kg/day, although the
differences from control were not statistically significant as frequently as in male rats. At
250 mg/kg/day, body weights for females were decreased 2-4% from control values during
the first year, decreased 2-4% from control values during the second year, and decreased
3.3% at 24 months. Body weight gains were also decreased at 250 mg/kg/day during Day 1-
8 (11% and 17%, males and females, respectively) and Days 1-92 (6% and 5%, males and
females, respectively). Overall (Day 1-731/732) body weight gain was decreased in males
(10%) and females (6%) at 250 mg/kg/day.

10
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| TABLE 3: Mean body weights (BW) and body weight gains (BWG]*

|

]__ g=SD 0 Is 50 250

[ MALES mitial BW 1748+86 | 175190 172.1+£8.6 172.1 £ 9.4
BW Day 8 207.3£9.9 2079+ 10.2 203.4 £ 10.0 201.0* = 10.9 (97)
BW Day 92 342.0£16.0 345.1 £20.2 3389+ 164 330.1% £ 19.3 (97)
BW Day 183 391.3+19.1 396.9 + 23.6 390.9 = 18.8 378.5*% £ 22.0 (97)
BW Day 365 4492 % 19.9 454.2:£24.1 449.0%219 434.6* +24.7(97)
Final BW (% C) 409.7 £23.1 404.4+292 396.9 +30.2 384.4% £30.3 (94) |
BWG Days 1-8 (% C)° 325 +3.6 328 +£3.9 314 £39 28.8 +3.7(89)
BWG Days 1-92 (%C)° 167.2 £ 12.7 170.0 = 16.4 166.8 =142 158.0 = 14.4 (94)
BWG Days 92-183 (% C)° 49.3 51.8 52 48.4 (98)
BWG Days 183-365 (% C)° 57.9 57.3 58.1 56.1(97)
BWG Wk 365-547 (% C)° -5.2 1.6 -14.1 6.2
Overall BWG Days 1-732 T 2344 1244 228.6 +28.6 226.9 =30.5 210.7 = 30.8 (90)
FEMALES Initial BW 118.5 +6.6 118.1 6.4 1172 65 116.6 =5.9
BW Day 8 133.5+6.8 1329+6.4 130958 129.0* + 5.6 (97)

|| BW Day 92 1903938 191.6=11.4 188.0 8.9 185.1% + 8.6 (97)
BW Day 183 206.3 % 109 2095+ 12.5 2054+ 9.6 202.1+9.1(98)
BW Day 365 236.2+ 163 2402+ 21.2 231.1£12.1 228.4%+13.7(97)
Final BW {% C) 2933 +23.7 2972 +26.8 290.7 +26.9 281.0 +34.6 (96)
BWG Days 1-8 (% C)° 15.0+3.6 48 +3.6 13.8 3.1 12.4 +2.8 (83)
BWG Days 1-92 (%C)" 71.8 £8.1 73.5 £11.0 70.9 +8.1 68.5 = 7.6 (55)
BWG Days 92-183 (% C)° 16 17.9 174 17 (106)
BWG Days 183-365 (% C) 29.9 30.7 25.7 26.3 (88)
BWG Wk 365-547 (% C)° 35.6 32.3 38.3 37.3 (105)
Overall BWG Days 1-731 175.4 +24.1 T 1793 £27.2 1735 %24.6 164.5 £ 33.9 (94)

C = control

* Data obtained from Text Table 3 (page 40), Table 13 (pages 196-203) and Table 15 {pages 208-215) of MRID 45830901.
b No statistical analyses were conducted.
Calculated by reviewer from body weights {Text Table 3); no statistical analyses were conducted.
* Statistically different (p <0.05) from the control.

C. FOOD CONSUMPTION AND COMPOUND INTAKE:

1. Food consumption: Food consumption for all groups of treated males was significantly
increased throughout the study, although no dose response was observed at most weeks. Food
consumption in treated females was more variable; significant increases and decreases in
comparison to control values were observed at some time points in all dose groups.

11
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2.

3.

Compound consumption: Actual compound ingestion is presented in Table 1. The average
dosages of XDE-638 were within 2.1% of the targeted concentrations for each dose group.

Food efficiency: In general, treated males had slight increases in food efficiency values,
although there was no dose response at most time periods (Table 4). In treated females, food
efficiency values tended to be higher in the 250 mg/kg/day group at the beginning of the
study; however, the standard deviations were very large so differences in mean values were
not very meaningful.

__’_meABLE 4: Feed efficiency (G feed consumed/G body weight gains) at selected periods*®
B Dosages (mg/kg/day)
0 5 | 50 250

MALES

Days 1-8 3.6203 38404 39205 42£05

Days 8-15 47505 45505 46%07 46+0.5

Days 36-43 9817 10521 9.9£19 115225

Days 85-92 19163 21.6=7.8 354+177 24.0+6.7
[FEMALES —
Days 1-8 58%16 59+15 6317 6.9+ 18
Days 8-15 8.7+3.0 85+32 9.1£36 94+£39

Days 3643 272+ 1621 21441295 1824178 32.4+54.3
Days 85-92 294+£175.3 59.1+161.3 34.9+174.6 185+ 1666 |

b No statistical analyses were conducted.

" Data obtained from Tables 18 and 19 (pages 222 and 223) of MRID 45830901.

D. OPHTHALMOSCOPIC EXAMINATION: There were no treatment-related effects.

E. BLOOD ANALYSES:

1. Hematology: Red blood cell (RBC) parameters (RBC counts, HGB and HCT) were
significantly decreased in males at 250 mg/kg/day at most time points, although the effects
were small (2-7% decrease compared to control for the first 18 months) (Table 5). At 24
months, the decreases were greater (8-10%) due to the high incidence of large granular
lymphocyte (LGL) leukemia in all treated males. RBC parameters were also slightly
decreased (3-4%) in males at 50 mg/kg/day during the first 6 months of the study. Platelet
counts were increased in males at 250 mg/kg/day; the degree of increase was approximately
the same (12-21%) through 18 months (Table 5). WBC and WBC differential counts in
males were not affected at any time point. WBC counts were highly variable, however, at 24
months, due to the LGL leukemia observed in individual rats.

12
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RBC parameters in treated females were comparable to controls (Table 5). Although platelet
counts were slightly increased in treated females, the effects were minimal and only

significant at one sampling.

Prothrombin times were slightly decreased in females at 250 mg/kg/day at all sampling times
with statistically significant differences at 12, 18 and 24 months. The differences were
minimal and there was no dose response at most sampling periods. Therefore, the decreases

are not considered treatment-related.

TABLE 5: Selected hematology parameters®
Parameter Interval Dosages (me/ke/day)
L 0 3 50 250
o MALES

RRBRC 3 Mo 923 +0.24 5.10 =0.17 8.92% £ 021 (57) 8.90* x0.19 (96)

(16%pL) 6 Mo. 928 +£0.11 " 9.18 £0.13 9.05* x (.22 (98) 9.07* £0.15(98)
12 Mo. 8.87 £0.33 871 £0.21 8.68 +0.29 8.51 £0.29 (96)
18 Mo. 866 +0.51 8.51 +0.61 8.33 £0.54 8.36 £0.24 (97)
24 Mo. 7.80 £ 1.01 7.54 £0.72 7.30 £1.25 7.14 £1.02(92) |

HGB 3 Mo. 160+0.3 15.6* = 0.4 (98) 15.4% £ 0.3 (96) 14.8% £ 0.3 (9‘?

(G/dL) 6 Mo. 15.7+0.2 156+ 0.2 15.3* 0.4 (97} 14.8* & 0.3 (94)
12 Mo. 150+ 04 147+ 03 14605 13.9* + 0.6 (93}
18 Mo. 15.2+0.8 15009 14.6 = 0.8 14.2* +0.4(93)
24 Mo. 14318 140+ 1.0 134+23 o 12.8%#+ 1.8(90)

HCT 3 Mo. 43.7+13 432+038 424* £ 0.9 (97) 4L.1* 0.8 (%4)

(%) 6 Mo. 43703 43.0 £ 0.6 42.2* £ (0.9 (97) 41.5* £ 0.8 (95)
12 Mo. 430+ 1.5 425+12 422+ 1.4 40.5% + 1.7(%4)
18 Mo. 43.1+£25 422+27 41522 40.7 £ 1.0 (94)
24 Mo. 420+5.1 414+32 9658 38.1%5.5(91)

PLT 3 Mo, 626 + 40 680* £ 34 (](T 719% £ 37(115) 730* =36 (117)

(10%uL) 6 Mo. 608 + 38 655% + 32 (108) 682* + 40 (112} 734* £33 (121)
12 Mo. 641 + 61 680+ 54 680 = 44 742 £ 51* (116)
18 Mo. 67262 676 + 66 73354 752 + 91 (112)
24 Mo. 619 70 676+ 128 674 £ 194 777 + 82 (126)

13
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TABLE 5: Selected hemasology parameters® %
Dosages (mg/kg/day) o
Parameter Interval
¢ 5 50 250
FEMALES
RBC 3 Mo. 8.07%0.16 8.03+0.22 7.99+022 8.14£0.16
(10%uL) 6 Mo. 8.14+0.09 8.16+0.26 8.17+0.19 8221021
12 Mo. 8.11+0.26 823+0.27 832027 8.15+0.16
18 Mo. 8.24+0.37 8.09x0.80 8.17+0.28 7.89+129
24 Mo. 7.67+£0,40 7.48 +£0.93 7.26+1.39 7.62+0.39
HGB 3 Mo. 15203 15004 150£04 151 £0.3
(G/dL) 6 Mo. 153+0.1 153+04 15304 153+04
12 Mo. 15204 153204 15404 151 0.4
18 Mo. 152+04 15.0+15° 15205 14717
24 Mo. 147+ 0.8 145<1.6 14121 14.5+0.9 |
HCT 3 Mo. 40.6£0.9 40.3+£10 40314 40.9%0.7
(%) 6 Mo. 41405 415+ 1.1 41811 416x1.1
12 Mo. 43417 438+ 15 442+2.0 428+09
18 Mo. 424+1.3 41.3+4.3 42513 41.3+£34
24 Mo. 423+19 417+ 5.1 41.0+5.2 ' 4].7i2.3_
PLT 3 Mo. 718 +£32 700 = 38 738+ 43 745+ 84
(10°pL) 6 Mo. 67730 691 £ 47 662 =90 7448 + 44
12 Mo. 634+ 79 624 £ 42 644+ 70 634 + 44
18 Mo. 565+ 52 619+ 69 610+ 57 603+ 121
24 Mo. 507+70 568 + 85 517172 642 + 120

* Data obtained from Text Table 4 (page 43), Table 27 (page 231), Table 33 (page 237), Table 39 (page 243), Table
45 (page 249) and Table 53 (page 257) of MRID 45830901.

(percentage of control value calculated by reviewer)

* Statistically different from control mean by Dunneit’s test, alpha=0.05

$ Statistically different from control mean by Wilcoxon’s Test, alpha=0.05

14
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2. Clinical chemistry: Cholesterol values were significantly increased in males (23-85%) and
females (8-40%) at 250 mg/kg/day at most time points (Table 6). The only statistically
significant increase (44%) at 50 mg/kg/day was in males at 24 months. Albumin and total
protein were slightly increased (8-9%) in males at 250 mg/kg/day through the first 12 months
of the study. At 18 and 24 months, the albumin levels were decreased (3-7%), but the total
protein levels in this group were unaffected. The study report states that this pattern was due
to the loss of protein caused by the renal disease in males at 250 mg/kg/day. Blood urea
nitrogen levels were statistically significantly increased (11-44%) in males at 250 mg/kg/day
at the 18- and 24-month time periods.

TABLE 6: Clinical chemistry effects" — ]
Parameter Interval Dosages (mg/kg/day)
I 5 | 50 250

[ ~ MALES
UN 3 Mo. 1721 17 £1 16 %2 15 =1
{mg/dL) 6 Mo. 19 £2 20 =1 - 18 £2 18 +2

12 Mo. 16 £2 15 1 16 £2 15 %1

18 Mo. 18 +1 18 £2 19 £2 20% £ 2(111)

24 Mo. 18 =2 19 +£2 _ 22 x4 26% + 8 (144)
TP 3 Mo, 71 +£02 71 £02 ] 7.3 £0.2 7.7% £0.2(108)
(g/dL) 6 Mo. 77 £04 80 £02 3.1 +0.3 8.48 £0.1 (109)

12 Mo. 69 +1.0 73 £04 74 =03 7.5 £0.2(109)

18 Mo. 6.9 +£0.2 7.0 £0.3 7.0 £04 69 04

24 Mo. 7.1 £03 72 £02 6.9 £0.5 72 £03
ALB 3 Mo. 51 +01 50 0.1 52 +£0.1 5.5*% = 0.1(108)
(g/dL} 6 Mo. 53 +£03 553 0.1 5.6+ 0.2(106) 58*+0.1(109)

12 Mo. 33 x04 35 01 35 0.1 3.6 £0.1(109)

18 Mo. 32 +£0.1 32 £0.2 32 £0.1 3.1* 20.1(97)

24 Mo. 3.0 £0.] 3.0 202 2.7% £ 0.2 (90) 2.8% +02(93)
CHOL 3 Mo. 64 £6 63 +6 71 8 84% +38(131)
(mg/dL) 6 Mo. 80 £6 83 +£7 86 +15 103* = 8 (129)

12 Mo. 91 £15 99 £10¢ 102 =16 112* £18(123)

18 Mo. 124 +15 1758 + 87 169 + 63 1798 + 44 (144)

24 Mo. 149 +28 188 +54 214% +£63(144) 276 + 128 (185)

|
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TABLE 6: Clinical chemistry effects"
— .| Dosages (mg/kg/day)
Parameter Interval . e P 250
FEMALES
UN 3 Mo. 18+2 17+2 1841 182
(mg/dL) 6 Mo. 213 192 18+1 2042
12 Mo. 212 202 202 2002
18 Mo. 17+£2 195 1742 18+2
24 Mo. 14+2 16+ 3 14+4 19+ 8
TP 3 Mo. 6.9+0.2 6.8+03 6.8+0.2 6.9+04
(g/dL) 6 Mo. 75404 7604 7.7+£02 7.6+04
12 Mo. 7.9+0.5 7.6+03 8.0+0.2 76035
18 Mo. 7.2+£02 7306 7.3+03 74+0.5
24 Mo. 74204 7.5£0.7 75+0.5 7504
ALB 3 Mo. 51+02 4902 49101 49203
{g/dL) 6 Mo. 54=02 54+£02 5402 53+03
12 Mo. 4.0+£0.2 39%0.1 3901 3802
18 Mo. 3.6+0.2 35+02 3602 3602
24Mo. 35202 3.5+03 34202 3303
CHOL 3 Mo. T 97+ 9 101 £ i0 98+ 7 110* + 13 (113)
(mg/dL) 6 Mo. 1159 1712 118 8 132* + 11 (115)
12 Mo. 136+ 15 131+ 13 149+ 14 147 = 14 (108)
13 Mo. 13211 135+£14 147 + 16 161* £ 30 (122)
24 Mo. 145+ 14 13821 149+ 24 203 = 120 (140}

* Data obtained from Text Table 6 (page 47), Table 60 (page 264), Table 64 (page 268), Table 68 (page 272), Table
72 (page 276) and Table 76 (page 280) of MRID 45830901.

(percentage of control vaiue caiculated by reviewer)

* Statistically different from control mean by Dunnett’s test, alpha=0.05

$ Statistically different from control mean by Wilcoxon’s Test, alpha=0.05

F. URINALYSIS: Urine volume was increased (26-175%) and specific gravity decreased in
males at 250 mg/kg/day (Table 7). These parameters were similarly affected in males at 50
mg/kg/day but not as frequently. The study report states that the specific gravity in the male
concurrent controls was higher than in male historical control animals. The mean specific
gravity was 1,038 (range of group means 1.032 - 1.045) for male control rats from eight
carcinogenicity studies (seven dietary, one inhalation) necropsied between February 1994 and
February 1997. No additional data were provided. Females at 250 mg/kg/day had increased
(38-103%) urine volume at 12, 18 and 24 months; however, the mean specific gravity in
treated females was similar to controls.
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TABLE 7: Effects on selected urinalysis parameters®
Dosages (mg/kg/day)
Parameter Interval 5 5 s 750
MALES

Volume 6 Mo. 3409 3307 38+16(112) 4.3 £ 1.6 (126)

{mL}) 12 Mo. 42+1.0 41x11 52+ 1.4(124) 6.2* £2.3(148)
18 Mo. 7.1+ 1.8 9.0+ 2.1(127) 9.6£2.9(135) 14.3* : 3.8 (201)
24 Mo. 6512 8.8+3.5(135) 11.8% +4.4(182) 17.98+ 5.9 (275)

Specific gravity 6 Mo. 1075+ 0.013 1.080 = 0.007 1.072+0.011 1.067 £0.011
12 Mo, 1.075 £ 0.015 1.076 = 0.010 1.064 + 0.011 1.060* £ 0.011
18 Mo. 1.056 + 0.009 1.051+0.07 1.042* £0.004 1.035% + 0.003
24 Mo. 1.055 + 0.011 1.046* = 0.009 1.039* +£0.006 1.033* £ 0.005

FEMALES

Volume 6 Mo. 29+0.7 4.3* + 1.0 (148) _ 4.0+ 0.8 (138) 4.0+ 1.7(138)

(mL) 12 Mo. 36212 4.6;k 34 (128)' 4.8+ 1.5(133) 7.3* £1.7(203)
18 Mo. 71196 83+ 1.7(117) 9.0+09(127) 101+ £2.7(142)
24 Mo. 84=x16 7929 | 82+19 16.08 +11.0(190)

Specific Gravity 6 Mo. 1.064 +0.009 1.058 + 0.006 1.061 + 0.008 1.056 +0.015
12 Mo. 1.064 £0.022 1.063 £0.019 1.060 = 0.011 1.039% +0.006
18 Mo. 1.038 £0.004 1.034 £ 0.004 1.035 + 0.003 1.035 £0.004
24 Mo. 1,037 + 0.004 1.042 +£ 0.012 1.041 + 0,066 1.031 =0.008

Data obtained from Text Table 7 (page 50) of MRID 45830201.
{percentage of control value caiculated by reviewer)
* Statistically different from control mean by Dunnett’s test, alpha=0.05

$ Statistically different from conirol mean by Wilcoxon’s Test, alpha=0.05

G. SACRIFICE AND PATHOLOGY:

1. Organ weight: In the interim sacrifice groups, there was an increase in absolute and
relative liver weights in both sexes at 250 mg/kg/day (Table 8). The increases were about
20% for males and 10% for females, with the relative weights being slightly greater than the
absolute weights due to the slightly decreased body weights. Male rats at 250 mg/kg/day had
increased absolute and relative kidney weights, approximately 11% and 15%, respectively.
The absolute and relative spleen weights of males at 250 mg/kg/day were increased 8% and
11%, respectively. The absolute and relative ovarian weights were significantly increased at
250 mg/kg/day. The relative weight of the testes of males at 250 mg/kg/day and the relative
weight of the heart in females at this dose were statistically significantly increased.
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TABLE 8: Body and organ weight effects in the interim sacrifice groups® -
1 Dosages (mg/kg/day)
0 5 50 250
Parameter MALES
Terminal body weight (g) 4182 =164 426.9 £ 143 4229 +17.6 407.7 =26.7
Kidneys absolute (g} 2.53 +£0.23 271 £0.17 2.65 £0.09 2.82* £0.24(111)
relative (g/100 g) 0.60 =0.04 0.64 £0.03 0.63 £0.03 0.69* =0.05(115)
Liver absohite (g) 10.58 +1.12 11.00 057 ll.40_—i—0.67 12.67* £ 1.46 (120)
relative (p/100 g) 253 =021 2.58 £0.08 270 = 0.11 3.11% £0.25(123)
Spileen  absolute (g) 0.77 £0.03 0.79 £0.05 0.76 =0.06 0.833* + 0.06 (108)
relative (g/100 g) 0.18 + 0.0t 0.19 =0.01 0.18 £0.01 020* +£0.02 (111}
Testes  absolute (g) 332 £0.17 3.49 £0.16 345 £0.09 344 £026
relative (g/100 g) 0.79 £003 0.82 £0.03 0.82 =0.04 0.84* £ 0.05
'FEMALES
Terminal body weight (g) 218.0+11.7 2194+ 11.1 2154+ 89 2132+ 10.0
Liver absolute (g) 5.390.51 542029 5.64+039 5.83* £0.19(108)
relative (g/100 g) 247£0.15 2.47+0.06 2.62+0.20 2.74* = 0.14 (111)
Heart - relative (g/100 g) |_ 0.33£0.02 0.33+0.01 034 +£0.02 0.35% = 0.01
Ovary  absolute (g) 0.04 £0.01 0.05£0.01 0.04 = 0.01 0.05*% +0.01
relative (g/100 g) 0.02 £ 0.00 0.02+0.00 0.02 +0.00 0.02* = 0.00

Data extracted from Text Table 8 (page 52) of MRID 45830901.
(percentage of control value calculated by reviewer)

* Statistically different from control mean by Dunnett’s test, alpha=0.035

§ Statistically different from control mean by Wilcoxon's Test, alpha=0.05

In the main study groups, terminal body weight was significantly decreased (7%) in males
at 250 mg/kg/day. There was a statistically significant increase (11-20%) in the absolute and
relative kidney weights of males at 250 mg/kg/day and a significant increase {8-9%) in the
relative weight in males at 5 and 50 mg/kg/day (Table 9). Absolute and relative liver weights
were statistically significantly increased (17-32% and 20-44%, respectively) in all treated
males in a dose-response manner. The absolute and relative liver weights were also increased
(2-6% and 3-11%, respectively) in females at 50 and 250 mg/kg/day, although the effects
were not significant. The absolute and relative spleen weights were increased in all treated
males but not in a dose-responsive manner. The study report states that the splenic increases
were secondary to the LGL leukemia. The relative weights of the following organs was
statistically significantly increased: adrenal glands in males at 50 and 250 mg/kg/day; and
brain and heart in males at 250 mg/kg/day. The increases in these relative weights were
attributable to the decreased body weight and were not considered treatment-related.
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TABLE 9: Body and organ weight effects in the main study groups®
Desages (mg/kg/day)
0 5 | 50 250
Parameter MALES
Terminal body weight (g) 3821 =238 373.9+289 3673 +£303 353.5% £29.5(93)
Kidneys absolute (g) 3.00 £0.20 3.17 £0.57 3.14 £027 3348 041(111)
relative (g/100 g) 0.79 £ 0.08 0.858£0.18 (108) 0.86%8 + 0.07(109) 0.95% £ 0.15 (120)
Liver absolute (g) 11.28 £1.14 13.208 £2.06(117) | 14.238+3.31(126) | 14.90% = 1.76(132)
relative (g/100 g) 2.96 £0.35 3.56% +0.68 (120) 3.928+1.05 (132) 4.258 £0.69(144)
Spleen  absolute (g} 1.51 £1.17 3178 £5.28 (210) 3.898+ 4739 (258) 2.245 +£2.48(148)
relative (g/100 g) 040 £0.32 0.85% £ 1.42 (213) 1.13% £ 1.38 (283) 0.64 £0.70 (160} |.
Adrenals absolute (g) 0.08 +0.03 0.08 £0.01 0.08 £0.01 0.11 £0.19
relative (g/100 g) 0.02 %001 0.02 £0.00 0.028 = 0.01 0.035+006 |
Heart absolute (g) 1,19 £0.09 L19+0.08 1.20+0.10 1.20 £ 0.07
relative (g/100g) | 0.31£002 0.32+0.02 0.33 £0.03 0.34% = 0.04
Brain absolute {g) | 211006 2.10+0.07 2.12£0.05 212+ 0.07
relative {g/100 g) 0.56 £ 0.04 0.57 £ 0.05 0.58 + 0.05 0.60* £ 0.05
FEMALES
Terminal body weight (g) 274.0+£24.9 278.1£258 271.7+£25.8 263.2+33.2
Liver absolute (g) 7.65 + 1.01 7.49£0.96 7.81 £ 1.67(102) 8.09 £ 2.08 (106)
relative (g/100 g) 2.81 £0.45 2.71+£0.36 2.90£0.76 (103) 312087 (111)

" Data extracted from Text Table 10 (page 56) of MRID 45830901.
(percentage of control value calculated by reviewer)

* Statistically different from control mean by Dunnett’s test, atpha=0.05
$ Statistically different from contro] mean by Wilcoxon’s Test, alpha=0.05

2. Gross patholegy: In the interim sacrifice groups, the only gross change considered
treatment-related was perineal urine soiling which was present in 9/10 males and 7/10
females at 250 mg/kg/day, as compared to 2/10 male and 1/10 female control rats. Four of 10
female rats at 50 mg/kg/day also had perineal soiling.

Five masses were identified at the 12-month necropsy, including one lung mass and one testis
mass, unilateral, in males at 250 mg/kg/day and three uterine polyps involving one control
female and two females at 250 mg/kg/day. None of these was considered treatment-related.

In the main study groups at 24 months, the incidences of the following findings were
statistically significantly increased: calculi in the pelvis and bilateral roughened surface of the
kidney in males at 250 mg/kg/day; roughened liver surface in all groups of treated males (no
dose response), perineal soiling in females at 50 and 250 mg/kg/day; enlarged spleen,
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probable lymphoid tumor, in all groups of treated males (no dose response); and urinary
bladder calculi in males and females at 250 mg/kg/day (Table 10).

Of the findings discussed above, the following observations occurred in higher proportion in
rats removed from the study prior to the scheduled necropsy.

Kidney: Calculus, sand-like, pelvis - males at 250 mg/kg/day
Liver: Roughened surface - all treated males
Spleen: Increased size, probable lymphoid tumor - all treated males

The following observations were found in about equal proportions in rats from the scheduled
termination as to those removed early:

Skin and Subcutis: Perineal soiling - females at 250 mg/kg/day

The following observations occurred in higher proportions in rats from the scheduled
DECropsy: _

Urinary bladder: calculus - females at 250 mg/kg/day
Kidney: Roughened surface, bilateral - males at 250 mg/kg/day
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TABLE 10: Gross pathologic effects in main study groups"

Dosages (mg/kg/day)
Organ/Lesion
© 0 E | 50 | 250
MALES
Number of animals examined 50 50 56 50
Kidney
Caleulus, sand-like, petvis 0 0 0 3
Roughened surface, bilateral 4 12 8 22
Liver -roughened surface 4 13 12 13 |
I Skin/Subcutis - perineal soiling 5 4 13 7 |
Spleen 4 12 19 12
Increased size, probable lymphoid '
fumor
Urinary Bladder - calculus 0 O Y 2
FEMALES
Number of animals examined 50 50 50 50
Kidney
Calculus, sand-like, pelvis 0 0 0 i}
Roughened surface, bilateral 2 1 0 1
Liver -roughened surface 6 6 4 4
Skin/Subecutis - perineal soiling 2 3 7 2
Spleen’ _ 7 5 3 5
increased size, probable lymphoid
tumor
Urinary Bladder - calculus 0 0 0 6

* Data extracted from Text Table 12 (page 60) of MRID 45830901,

3. Microscopic pathology:

a. Non-neoplastic: In the interim sacrifice groups, an increase in the severity of chronic
progressive glomerulonephropathy (CPGN) was observed in males at 250 mg/kg/day
(Table 11). Very slight glomerulonephropathy (<25% involvement) was found in 7/10
controls and 9/10 and 7/10 of the low- and mid-dose groups, respectively. All males
given 250 mg/kg/day had glomerulonephropathy, with 4/10 graded very slight and 6/10
graded as slight (26-50% involvement). There was no treatment-related effect on the
incidence or severity of glomerulonephropathy in females.

An increased incidence of splenic extramedullary hemopoiesis was observed in males at
250 mg/kg/day; however, the degree was only very slight. Females were not affected.
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| TABLE 11: Histopathologic effects in interim sacrifice groups®
Dgsages (mg/kg/day)
Organ/Lesion
o | s 50 250
MALES
Kidney (number of animals examined) 0 | 10 | 1w | 10
— —
Chronic Progressive Glomerulonephropathy
Any grade 7(1.00)" 9 (1.00)° 7 (1.00)° 10 (L.60)°
Very slight 7 9 7 4
Slight 0 0 0 6
Spleen ‘ '
Number of animais examined - 10 10 10 10
Extramedullary Hemopoiesis - very slight 3 5 5 7
FEMALES |
Kidney (number of animals examined) _ 10 10 | 10 10 _J
Chronic Progressive Glomerulonephropathy
Very slight P 2 2 1
Slight 0 0 0 __|
Spleer
Number examined 10 0 0 10
Extramedullary Hemopoiesis - very slight 0 0 0 0

Data extracted from Text Table 9 {page 55) and Table 97 (pages 311-323) of MRID 45830901.
b Average severity grade calculated by reviewer based on 1= very slight; 2= slight.

In the main study groups, most of the histopathologic findings were observed in the kidney,
liver and adrenal of male rats and the urinary bladder of both sexes.

Urinary system findings: In the kidney, there was an increase in the severity of CPGN in all
groups of treated males (Table 12). An increase in the severity of CPGN at 5 mg/kg/day was |
not considered treatment-related. Data on the severity of CPGN in historical control males
from seven two-year studies with dietary exposure and one with inhalation exposure were
submitted (Table 13). The studies were conducted between February 1994 and February 1997.
Each study contained 50 rats/group. The animal supplier, feed and housing conditions were
similar to the current study.

An increased incidence of crystals in the renal pelvis was observed in males at 250 mg/kg/day;
the unilateral incidence was significantly increased. The study report states that the crystals
stained pale pink with hematoxylin and eosin stain, had an ill-defined particulate appearance
and faint concentric rings. Eleven of the rats with crystals were necropsied prior to the
scheduled termination. The study report indicates that the crystals are consistent with those
reported in the 4-week study by Stebbins er al (1998).

The increased incidence and severity of hyperplasia of the renal pelvic epithelium found in

male rats at 250 mg/kg/day was often associated with crystals; however, hyperplasia was a
more common finding. In females, the only histopathologic finding in the kidney was a slight
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increase in incidence and severity of pelvic epithelium hyperplasia at 50 and 250 mg/kg/day;
none of the findings was significantly increased.

In the urinary bladder, a significant increase in the incidence and/or severity of the following
was observed in males and females at 250 mg/kg/day: crystals in the lumen (incidence);
multifocal mucosal hyperplasia (incidence and severity); and diffuse hyperplasia (incidence
and severity, females only). Rats with urinary bladder calculi had greater degrees of mucosal
hyperplasia with 1/2 males having severe diffuse hyperplasia with inflammation and 6/6
females having moderate diffuse hyperplasia. The other male at 250 mg/kg/day with calculi at
necropsy had acute transmural necrosis of the bladder which was considered the primary cause
of death.

Miscellaneous Findings: Regenerative hepatocyte hyperplasia, slight and moderate combined,
was increased in males at all dose levels but not in a dose-responsive manner (Table 12).
Evaluation of individual rats with this diagnosis showed that, with one exception, the effect
was secondary to LGL leukemia with hepatic infiltration of malignant lymphocytes causing
degeneration of some hepatocytes and regeneration of the remaining viable cells. The one
exception had hepatic disease secondary to atrial (heart) thrombosis. All male rats also had
some degree of biliary hyperplasia with or without inflammation but the incidence of severe
grade was increased in animals treated at 5 and 250 mg/kg/day. These effects were also
secondary to hepatic involvement by leukemic cells.

An increase in hyperplasia of the adrenal medulla was observed in all groups of treated males
but the change was significant only at 250 mg/kg/day (Table 12). Data were submitted to
demonstrate that the incidence of adrenal medullary hyperplasia was lower in the study control
animals than in historical control rats. In eight 24-month studies (7 dietary and 1 inhalation)
which included 50 male rats/group, 32% of the control group had adrenal hyperplasia (focal
and multifocal combined).
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TABLE 12: Histopathologic effects in the main stody groups*
Dosages (mg/kg/day)
Organ/Lesion
o | s | so 250
KIDNEY (number of animals examined) MALES
so | s0 | s0o ] 50
Chronic Progressive Glometulonephropathy
Any grade 50(1.54)° | 49(2.16)" 50 (1.88)° 50 (2.76)
Very slight 33 13* 21* 5%
Slight i1 20 15 13
Moderate 2 EH* 13#* 21*
Severe 4 5 1 11
Crystals, Pelvis, Unilateral 0 0 1 10*
Bilateral 0 0 0 4
Hyperplasia, Pelvic Epithelium, Multifocal
Any grade 11 11 16 29+
Very slight 9 8 0 10
Slight 1 2 5 16*
Moderate 1 1 i 1 3
URINARY BLADDER {(number of animals examined) 50 - 50 50 _l_ 50 j
Crystals, Lumen 0 1 0 14*
Hyperplasia, Mucosa, Muitifocal, Any grade 4 0 3 21*
Very slight 4 ] 2 13*
Slight 0 0 1 8*
LIVER (number of animals examined) | 50 50 30 30 Bl
- - —| — — —
Hepatocyte, hyperplasia; regenerative;
Any grade 2 10* 17* 10*
Slight 1 4 10* 2
Moderate 1 6 7 8
Bile duct, hyperplasia; with or without inflammation;
multifocal
Any grade 50 50 50 50
Very slight 7 5 8 14
Slight 29 24 22 20
Moderate 14 15 17 3
Severe 0 6* 3 §*
ADRENAL (number of animals examined) 50 50 50 50
Hyperplasia; medulla; unilateral or bilateral; focal or 8 17 15 22%
multifocal
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TABLE 12: Histopathologic effects in the main study groups*

Data extracted from Table 102 (pages 360-398) of MRID 45830901.

b Average severity grade calculated by reviewer based on 1=very slight, 2=slight, 3=moderate and 4=severe.

* Statistically different from controls by Yates Chi Square Test, alpha=0.05
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Dosages (mg/kg/day)
Organ/Lesion
0 5 50 250
FEMALES
Kidney (number of animals examined) . 50 50 50 |_ 30
Hyperplasia, Pelvic Epithelium, Multifocal
Any grade 8 7 11 15
Very slight 6 6 10 9
Slight 2 | 1 | 6
URINARY BLADDER (number of animals examined) 48 49 50 50 ﬁ
Crystals, Lumen 2 I 3 21*
Hyperplasia, Mucosa, Multifocal, Any grade 2 1 5 31+
Very slight 2 1 4 24
Slight 0 0 1 7*
Hyperplasia, Mucosa. Diffuse, Any grade 1 0 0 i1
Slight 1 0 0 4
Moderate 0 0 0 T+
LIVER (number of animals examined) 50 50 50 50
Hyperplasia; regenerative; hepatocyte
Any grade 2 2 2 2
Slight 0 1 1 0
Moderate 2 i i 2
Hyperplasia; with or without inflammation; bile duct;
multifocal
Any grade 42 41 42 35
Very slight 42 40 42 35
Slight 0 1 0 0
Moderate 0 0 0 0
Severe 0 0 0 0




HED Records Center Series 361 Science Reviews - File R086609 - Page 72 of 532

Combined Chronic Toxicity/Carcinogenicity Siudy (rodents) (2002) page 26 of 39

PENOXSULAM/PC Code 119031 OPPTS 870.4300/ OECD 453

TABLE 13: Kidrey histopathology grades of CPGN of controi male
Fischer 344 rats on two-year studies™*

Chronic Progressive Glomerulonephropathy (Grade)

Study I Very Slight Slight Moderate 1 Severe Very Severe

A 9 14 i5 7 -

14 17 14 3 2

c 10 25 8 4 -

D* 6 i5 20 5 -

E 12 15 i6 6 -

18 21 9 2 -

G 12 21 13 4 -

H# 0 14 28 3 -

Data extracted from Text Table 14 (page 64) of MRID 4583090

® Data reflect number of animals having the specified observation, All studies consisted of 50 rats/group and Jasted for 24
months.

€ Average severity score calculated by reviewer = 2,34 based on 1=very slight, 2=slight, 3=moderate and 4=severe.

* Histopathology conducted by Pathology Associates, Inc. Nomenclature for the grades of nephropathy were minimal, mild,
moderate and marked.

# Exposure for study was via inhalation. All other studies were dietary route.

b. Neoplastic: There was a statistically significant increase in the incidence and severity of

large granular lymphocytic (LGL) leukemia in all groups of treated male rats (Table 14),
The histopathology slides were reviewed by an external Pathology Working Group (PWG),
the number of affected animals in Table 14 is based on the findings of that group. The
details of the PWG are discussed in the Appendix to this DER. There was no dose response
with all treated groups having an approximately 2.5-fold increase over control animals. The
study report states that LGL leukemia (also termed mononuclear cell leukemia or Fischer
rat leukemia) is the most common neoplastic cause of mortality in male Fischer rats. It is
characterized by early involvement of the spleen and liver with later dissemination to lLymph
nodes, bone marrow, peripheral blood and other organs. The lungs and brain are frequently
involved.

The study report states that L.GL leukemia was diagnosed in 3 of 12 control males removed
from the study prior to termination and was the cause of death in 2 of those rats. (Table 104,
Cause of Death Summary - Males lists only 2 control rats with LGL leukemia). At

5 mg/kg/day, LGL leukemia was diagnosed in 8 of 11 rats removed from the study and was
the primary (or co-primary) cause of death for 7 rats. At 50 mg/kg/day, LGL leukemia was
diagnosed in 1] of 22 rats removed early and was the cause of death for all 11 rats. At

250 mg/kg/day, LGL leukemia was diagnosed for 12 of 20 rats removed early and was the
cause of death in 7 cases. (Table 104 lists only 9 males at 250 mg/kg/day with LGL
leukemia.) The earliest case of LGL leukemia in the rats which died or were euthanized
prior to study termination was on Day 652, 568, 589 and 541 for males at 0, 5, 50 and

250 mg/kg/day, respectively.
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The study report states that the laboratory’s historical control range for LGL leukemia from
eight carcinogenicity studies (seven dietary, one inhalation) necropsied between February
1994 and February 1997 was16-40% (8/50-20/50) with a mean of 28.5% (Table 2 of the
DER Appendix). For females, the mean was 17.8% and the range was 10-28%
(5/50-14/50) rats/group. All studies were 24 months in duration and the animal supplier,
feed and housing were similar to the current study. No additional data were provided,
however, incidences per study were included with the PWG report (MRID 45830913). Data
from the National Toxicology Program (NTP) historical control database report a mean of
50.5% (range 32-74%) for males and 28.1% (range 14-52%) for females for two-year
feeding studies (from Haseman, J.K., Hailey, J.R. and Morris, R.-W. (1998). Spontaneous
Neoplasm Incidences in Fischer 344 Rats and B6C3F1 Mice in Two-Year Carcinogenicity

Studies: A National Toxicology Program Update. Toxicol. Pathol. 26:428-441).

The study report states that the increase in LGL leukemia was not considered treatment-
related based on the following factors: lack of a dose response across a 50-fold dose range;
lack of an increase in females; lack of an effect on any other tumor incidence in males ot
females; no treatment-related tumors in CD-1 mice in a dietary carcinogenicity study;
negative mutagenicity studies; and no increase in LGL with other chemicals in the
triazolopyrimidine class.

TABLE 14: Incidence of lzrge granular iymphocyte leukemia in main study groups*
Dosages {mg/kg/day)
o | 5 | s | 2%
MALES

HEMATOPOIETIC SYSTEM 50 50 50 50
(number of animals examined)
Leukemia, large granular lymphocyte (Fischer rat),
malignant, primary

Any grade 12 (24) 30* (60) 29* (58) 30* (60}

Stage 1 1 1 1 6

Stage 2 6 9 9 3

Stage 3 5 20 19 21
Historical controls Mean = 28.5%,; range = 16-40%

FEMALES

HEMATOPOIETIC SYSTEM 50 50 50 50
(number of animals examined)
Leukemia, large granular lymphocyte (Fischer rat),
malignant, primary

Any grade 11(22) 11(22) 6 (12} 9(18)

Stage 1 0 1 0 2

Stage 2 2 4 2 1

Stage 3 9 6 4 6
Historical controls Mean = 17.8%,; range = 10-28%

e —

* Statistically different from controls by Yates Chi Square Test, alpha=0.05
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III. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATORS’ CONCLUSIONS: The study report states that the No Observed Effect
Level (NOEL) was 50 mg/kg/day for females and 5 mg/kg/day for males but the basis for this
statement was not provided. In the Conclusions section of the study report, the following
effects are cited for animals in the 250 mg/kg/day groups: decreased body weights and
increased perineal soiling in males and females; decreased RBC parameters (RBC count,
HGB and HCT) in males; increases in cholesterol in both sexes; increases in serum albumin
and total protein in males during the first year of the study; gross and microscopic alterations
in urinary bladder in both sexes; increased kidney weights and microscopic renal changes
(increased severity of CPGN) in males which correlated with increased serum urea nitrogen,
decreased serum albumin, increased urine volume and decreased urine specific gravity; and
increased liver weights in both sexes.

The following effects were cited for the 50 mg/kg/day groups: decreased RBC parameters in
males; increased severity of CPGN associated with increased urine volume, decreased
specific gravity and marginally increased urea nitrogen; increased liver weights in males and
associated slight changes in cholesterol and serum albumin; decreased body weights during
the first three months in females; and increased perineal urine soiling in females. The study
report states that males at 5 mg/kg/day had equivocally decreased RBC parameters that were
not considered biologically significant. These males also had increased severity of CPGN.
However, the concurrent control males were below the laboratory historical control range for
severity grades of CPGN, while the grades for the 5 mg/kg/day males were within the control
range. Additionally, no clinical pathology parameters were affected. Therefore, the renal
effects at 5 mg/kg/day were not considered treatment-related.

The investigators concluded that there were no increases in tumor incidences attributable to
treatment. The significant increase in LGL leukemia in all treated males was not considered -
treatment-related.

B. REVIEWER COMMENTS: In this combined chronic toxicity/carcinogenicity study, 50
Fischer 344 rats/sex/dose were administered XDE-638 in the diet at dose levels of 0, 5, 50 or
250 mg/kg bw/day for two years. An additional ten rats/sex/group were treated at the same
doses and necropsied after one year of treatment.

There was no treatment-related increase in mortality, The only treatment-related clinical sign
of toxicity was an increase in perineal urine soiling, particularly in females, at 50 and

250 mg/kg/day. It was first observed on Day 8 in females. The incidence in both sexes
increased throughout most of the first year of the study and then declined during the second
year. The toxicological significance of this finding is questionable. It is likely due to
excretion of the test material, which influenced self-grooming. Although treatment-related,
this finding is not considered to be a toxicologically significant adverse effect. .

Body weights in males at 250 mg/kg/day were significantly decreased beginning on Day 8
and continuing throughout the study. Body weight in females at 250 mg/kg/day was also
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decreased, although statistical significance was not achieved as often as in males. Body
weight gain was decreased at 250 mg/kg/day during Days 1-8 (11% and 17%, males and
females, respectively) and Days 1-92 (6% and 5%, males and females, respectively). Overall
(Days 1-731/732) body weight gain was decreased in males and females at 250 mg/kg/day
(10% and 6%, respectively). Food consumption for treated males was significantly increased
throughout the study, although there was no dose response effect at most weeks. Food
consumption in treated females was highly variable with fewer significant changes. In
general, treated males had slightly increased feed efficiency values during the first 13 weeks
of the study, although there was no dose response at most time periods. Although of
relatively small magnitude, the effects on body weight and body weight gain in both males
and females are considered to be treatment-related and to be toxicologically significant.

There were no ophthalmoscopic effects due to treatment. Red blood cell (RBC) parameters
(RBC counts, HGB and HCT) were significantly decreased in males at 250 mg/kg/day,
although the effects were small (2-7% decrease compared to control for the first 18 months).
At 24 months, the decreases were greater (8-10%) due to the high incidence of large granular
lymphocyte (LGL) leukemia in all treated males. Platelet counts were increased in males at
250 mg/kg/day; the degree of increase was approximately the same (12-21%) through 18
months. RBC parameters in treated females were comparable to controls. Prothrombin times
were slightly decreased in females at 250 mg/kg/day at all sampling times with statistically
significant differences at 12, 18 and 24 months. The effects on RBC parameters (decreased
RBC counts, HGB and HCT) in males at 250 mg/kg/day are considered to be treatment-
related and to be toxicologically significant. The effects on the remaining hematology
parameters may also be treatment-related; however, they are not considered toxicologically
significant due to the small magnitude of the changes.

Cholesterol values were increased in males (23-85%) and females (8-40%) at 250 mg/kg/day;
significance was more frequently achieved in males. Albumin and total protein were slightly -
increased (8-9%) in males at 250 mg/kg/day during the first year of the study. But, during the
second year, albumin levels were significantly decreased (3-7%) and total protein was
comparable to controls. Blood urea nitrogen was significantly increased (11-44%) at 18 and
24 months in males at 250 mg/kg/day. Urine volume was increased in males at 50 mg/kg/day
(12-82%) and 250 mg/kg/day (26-175%) throughout the study; significance was achieved at
12, 18 and 24 months in males at 250 mg/kg/day but only at 24 months in males at

50 mg/kg/day. In treated males, there was a dose response and increased severity of effect
with time. Urine volume was increased (38-103%) in females at 250 mg/kg/day. In females,
there was no time-related increase in severity of effect. Specific gravity was decreased in
treated males with significance achieved at 12, 18 and 24 months for the 250 mg/kg/day
group. The effects on urine volume and specific gravity are most likely associated with the
finding of increased severity of chronic progressive glomerulonephropathy (CPGN) in males
at 250 mg/kg/day diagnosed at the 12- and 24-month necropsies. However, urine volumes
were also increased in treated females. The increases could have been due to increased water
consumption; however, this parameter was not measured. The increased BUN in males, the
increased urine volume in males and females, and the decreased specific gravity in males are
considered to be treatment-related and toxicologically significant. The effects on the
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remaining clinical chemistry and urinalyses parameters may also be treatment-related, but are
considered to be of equivocal toxicological significance.

In the interim sacrifice groups, the only gross change considered treatment-related was
perineal urine soiling which was present in 9/10 males and 7/10 females at 250 mg/kg/day, as
compared to 2/10 male and 1/10 female control rats. There was an increase in absolute and
relative liver weights in both sexes at 250 mg/kg/day. The increases were about 20% for
males and 10% for females, with the relative weights being slightly greater than the absolute
weights due to the slightly decreased body weights. There were no histopathologic correlates
to the increased liver weights in males and females at 250 mg/kg/day. There were no effects
on the liver enzymes; the only possible clinical pathology effect to correlate with the
increased liver weights was the hypercholesterolemia. While the increased liver weights may
be treatment-related, they are not considered toxicological significant.

Also in the_interim sacrifice groups, male rats at 250 mg/kg/day had increased absolute and
relative kidney weights, approximately 11% and 15%, respectively. On microscopic
examination, there was an increase in the severity of chronic progressive glomerulone-
phropathy (CPGN) in males at 250 mg/kg/day. Very slight glomerulonephropathy (<25%
involvement) was found in 7/10 controls and 9/10 and 7/10 of the low- and mid-dose groups,
respectively. All males given 250 mg/kg/day had glomerulonephropathy, with 4/10 graded
very slight and 6/10 graded as slight (26-50% involvement). The effects on the kidney in
males at 250 mg/kg/day after one year of treatment with XDE-638 are considered treatment-
related and toxicologically significant.

Also in the interim sacrifice groups, the absolute and relative spleen weights of males at 250
mg/kg/day were increased 8% and 11%, respectively. Microscopically, there was an
increased incidence of splenic extramedullary hemopoiesis in males at 250 mg/kg/day;
however, the degree was only very slight. The absolute and relative ovarian weights were
significantly increased at 250 mg/kg/day. This was not considered an adverse effect due to
the lack of correlative ovarian histopathologic findings. The increases in the relative weight
of the testes in males and heart in females at 250 mg/kg/day were due to decreased terminal
body weight.

In the main study groups. the incidences of the following gross pathology findings were
increased: calculi in the pelvis and bilateral roughened surface of the kidney in males at 250
mg/kg/day; roughened liver surface in all treated males (no dose response), perineal soiling in
females at 50 and 250 mg/kg/day; enlarged spleen (with probable lymphoid tumor), in all
groups of treated males (no dose response); and urinary bladder calculi in males and females
at 250 mg/kg/day. Terminal body weight was significantly decreased (7%) in males at

250 mg/kg/day. There was a statistically significant increase (11-20%) in the absolute and
relative kidney weights of males at 250 mg/kg/day and a significant increase (8-9%) in the
relative weight in males at 5 and 50 mg/kg/day. Absolute and relative liver weights were
statistically significantly increased (17-32% and 20-44%, respectively) in all groups of
trealed males in a dose-response manner. The absolute and relative liver weights were also
increased (2-6% and 3-11%, respectively) in females at 50 and 250 mg/kg/day, although the
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changes were not statistically significant. The absolute and relative spleen weights were
increased in all treated males but not in a dose-responsive manner. The relative weights of the
following organs was statistically significantly increased: adrenal glands in males at 50 and
250 mg/kg/day; and brain and heart in males at 250 mg/kg/day. The increases in these
relative weights are attributable to the decreased body weight and were not considered
treatment-related.

On microscopic examination of the kidney in the main study groups, there was an increase in
the severity of CPGN in all treated males. The average severity grade for CPGN was 1.54,
2.16, 1.88 and 2.76 for males at 0, 5, 50 and 250 mg/kg/day, respectively. The findings at
250 mg/kg/day are considered treatment-related and toxicologically significant; the
associated clinical pathology findings and increased kidney weight at the 24-month necropsy
reinforce the renal effects.

An increased incidence of crystals in the renal pelvis was observed in males at

250 mg/kg/day; the unilateral incidence was significantly increased. The increased incidence
and severity of hyperplasia of the renal pelvic epithelium found in male rats at 250
mg/kg/day was often associated with crystals; however, hyperplasia was a more common
finding. In females, the only histopathologic finding in the kidney was a slight increase in
incidence and severity of pelvic epithelium hyperplasia at 50 and 250 mg/kg/day; none of the
findings was significantly increased.

In the urinary bladder, there was a significant increase in the incidence and/or severity of the
following in males and females at 250 mg/kg/day: crystals in the lumen (incidence);
multifocal mucosal hyperplasia (incidence and severity); and diffuse hyperplasia (incidence
and severity, females only). No analysis of the urinary calculi or crystals was reported. It is
assumed that the test material precipitated in the urine and the irritative effect produced the
hyperplasia in the renal pelvis and the bladder.

Regenerative hepatocyte hyperplasia, slight and moderate combined, was increased in males
at all dose levels but not in a dose-responsive manner. The effect was most likely secondary
to large granular lymphocyte (LGL) leukemia with hepatic infiltration of malignant
lymphocytes causing degeneration of some hepatocytes and regeneration of the remaining
viable cells. All male rats also had some degree of biliary hyperplasia with or without
inflammation but the incidence of severe grade was increased in animals treated at 5 and
250 mg/kg/day. These effects were also secondary to hepatic involvement by leukemic cells.

There was an increase in hyperplasia of the adrenal medulla in treated males but the change
was significant only at 250 mg/kg/day. The effect is not considered toxicologically since
there was no dose-response effect and only the relative weight of the adrenals was increased.

The LOAEL is 250 mg/kg/day based on decreased body weight and body weight gain
(males and females), decreased RBC parameters (decreased RBC count, HGB and HCT
in males), clinical pathology changes ( increased BUN in males, increased urine volume
in males and females, and decreased specific gravity in males), increased absolute and

31



HED Records Center Series 361 Science Reviews - File R0O86609 - Page 78 of 532

Combined Chronic Toxicity/Carcinogenicity Stady (rodents) (2002) page 32 of 39
PENOXSULAM/PC Code 119031 OPPTS 870.4300/ OECD 453

relative kidney weights (males), increased incidence of renal pelvis crystals (males),
increased incidence of bladder crystals and calculi (males and females), hyperplasia of
the renal pelvis epithelium (males and females) and bladder mucoesa (males and
females), and increased severity of chrenic progressive glomernlonephropathy (males).
The NOAEL is 50 mg/kg/day.

In the main study groups, there was a statistically significant increase in the overall incidence
[24%, 60%, 58% and 60% at 0, 5, 50 and 250 mg/kg/day, respectively) and the incidence of
Stage 3 LGL leukemia in treated male rats. The histopathology slides were reviewed by an
external Pathology Working Group (PWQG) to establish consensus diagnoses which were
included in the study report. The incidence in all groups of treated males exceeded the
conducting laboratory’s historical control mean (28.5%) and range (16-40%). The PWG
concluded that the LGL leukemia in males was not treatment-related for the following
reasons: the increased incidence was limited to one sex and one species; there was no dose- .
dependency in the frequency of LGL leukemia in males; no other tumors were induced in
males or females; the increased frequency of LGL leukemia in treated males occurred pri-
marily after life-time exposure to XDE-638; in vifro and in vivo studies showed no evidence
of genotoxicity; carcinogenicity studies conducted in F344 rats with other chemicals in this
class (triazolopyrimidines) have been negative for LGL leukemia. The stady demonstrated
that XDE-638 may produce an increase in the incidence and severity of LGL leukemia
in male Fischer 344 rats. The dosages in the study were adequate in males and marginally
adequate in females to assess the carcinogenicity of the chemical based primarily on the
effects on the urinary system. A higher dose may have produced more precipitation of the test
material and exacerbated the irritative urinary tract effects.

C. STUDY DEFICIENCIES: None

penox01:45830901.der.wpd

32



HED Records Center Series 361 Science Reviews - File R086609 - Page 79 of 532

Combined Chronic Toxicity/Carcinogenicity Study (rodents) (2002) page 33 of 39
PENOXSULAM/PC Code 119031 OPPTS 870.4300/ OECD 453

APPENDIX
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REVIEW OF PATHOLOGY WORKING GROUP REPORT

Citation: Hardisty, J.F. (2002) Pathology Peer Review and Pathology Working Group (PWG)
Review of Large Granular Lymphocyte Leukemia (LGL) in a Two-Year Chronic
Toxicity/Oncogenicity and Chronic Neurotoxicity Study of XDE-638 in Fischer 344 Rats. The
Dow Chemical Company, Toxicology Research Laboratories, H&ES, Midland, MI. EPL Project
No. 368-002, November 5, 2002. MRID 45830913.

Procedure: A Pathology Peer Review and Pathology Working Group (PWG) review were
performed to confirm the incidence and stage of involvement of Large Granular Lymphocyte
(LGL) leukemia in male and female Fischer 344 rats from the two-year combined chronic
toxicity/carcinogenicity study with XDE-638. The peer review and PWG were conducted in
accordance with EPA Pesticide Regulation Notice 94-5 (August 24, 1994).

The Pathology Peer Review was conducted by Dr. John Curtis Seely, Experimental Pathology
Laboratories, Inc., and consisted of reevaluation of all sections of spleen, liver and lung from ali
animals in the carcinogenicity portion (total 400) of the study. Additional tissues (e.g., lymph
node, kidney, etc.) were reexamined if the study pathologists reported leukemia or
lymphosarcoma in these tissues during the initial examination. The purpose of the peer review
was to validate the accuracy and consistency of the initial diagnoses and staging of LGL
leukemia. The peer review was conducted at The Dow Chemical Company in Midland, MI.

The PWG review was performed at the Research Triangle Park, NC on October 15-16, 2002 and
involved a panel of toxicologic pathologists who reexamined sections of spleen, liver and lung
from all animals that were given a score of Stage 1, Stage 2 or Stage 3 leukemia during the peer
review. Additional organs were examined from some animals given a score of Stage 3 as well as
sections of spleen, liver and lung from any animal where there was a difference of opinion
between the study pathologists and the reviewing pathologist regarding the leukemia diagnosis. -
The results of the peer review and the original diagnoses were used by the PWG Chairperson to
determine which slides were reviewed by the PWG. The PWG consisted of the PWG
Chairperson, the peer review pathologist, the two original study pathologists and two
independent pathologists. Members of the PWG individually examined coded slides without
knowledge of treatment group and then each diagnosis was discussed by the group and
reexamined, if necessary. The consensus diagnoses of the PWG were reached when at least three
of five participants were in agreement.

Results: The criteria used for staging the LGL leukemia were developed by the National
Toxicology Program.! A summary of the PWG results is presented in Table 1.

! Dunnick JK, Eustis SL, Huff JE, Haseman JK. Two-year toxicity and carcinogenicity studies of
ampicillin trihydrate and penicillin VK in rodents. Fundam Appl Toxicol 12:252-257, 1989,
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TABLE 1: Incidence and Stage of LGL Leukemia in Male
and Female Fischer 344 Rats (PWG Consensns)”
Males ] Females

Dose (mg'kg/day) 0 5 50 250 0 5 50 250
No. of animals 30 50 50 50 50 50 50 50
LGL Leukemia® 12 (24) 30(60) 29 (58) 3000 | 112 | 1122) | 6(12) 9(18)

Stage 1° 1(8) 1(3) 1(3) 6 20) 0(0) 1(9) 0(0) 2(22)

Stage 2° 6 (50) 9(30) 9(3D) 3(10) 2(18) 4 (36) 2(33) 1(11)

Stage 3¢ 5(42) 20(67) 19 (66) 21(70) | 9(82) 6 (55) 4(67) 6(67)
Lymphosarcoma 0 0 0 0 0 1 0 0

Data extracted from Table 2 (page 12) of MR-JD 45830913

1 GL Leukemia - Percentage in parentheses equals number of animals affected divided by number of animals in

the group x 100

¢ Stage - Percentage in parentheses equals number of animals affected with an individual stage divided by the total
number of animals in the group affected by LGL leukemia x100

The results of the PWG generally confirmed the incidence of LGL leukemia initially diagnosed
by the study pathologists. The following consensus diagnoses differed from the study
pathologist’s diagnoses as noted below:

Group/Sex

Original Diagnosis

Consensus Diagnosis

Control/male
Controlmale
Control/male

5 mefkg/day/male

5 mg/kg/day/male

5 mg/kg/day/male
250 mg/kg/day/male
250 mg/kg/day/male
Control/female

5 mg/kg/day/female
250 mg/kg/day/female
250 mg/kg/day/female

Not remarkabie
Not remarkable
Not remarkable
LGL Leukermnia
Not Remarkable
Not Remarkable
Lymphosarcoma
LGL Leukemia
Lymphosarcoma
Not Remarkable

Not Remarkable

Not Remarkable

——

Leukemia, LGL, Stage 2
Leukemia, LGL, Stage 2
Leukemia, LGL, Stage 2
Not remarkable
Leukemia, LGL, Stage 2
Leukemia, 1.GL, Stage 2
Leukemia, LGL, Stage 3
Not Remarkable
Leukemia, LGL, Stage 3
Leukemia, LGL, Stage 2
Leukemia, LGL, Stage 1

Leukemiz, LGL, Stage 2
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The incidence of LGL leukemia was increased in all groups of treated males; however, there was
no dose-response effect. In male rats, there was a slight shift toward Stage 3 LGL leukemia in
treated groups. The incidence and staging in females was similar to that of controls.

Historical control data from The Dow Chemical Company cited in the PWG report are presented
in Table 2. The report states that the incidence in male control group in the XDE-638 study was
in line with the historical control data generated at The Dow Chemical Company but is
considerably less than found in the National Toxicology Program (NTP) database (Haseman, ef
al, 1998). The NTP data are presented in Table 3.

TABLE 2: Historical Control Incidence of LGL Leukemia in Fischer 344 Rats
on Two-Year Studies at The Dow Chemical Company”
Number of Rats with LGL Leukemia
Study Route of Exposure Number of Rats/Sex
Male Female
A Dietary 50 9 8
B Dietary 30 ‘ 12 6
C Dietary 50 18 8
D Dietary 30 17 5
E Dietary 50 19 11
F Dictary 50 11 8
Dietary 50 8 11
Inhalation 50 20 14
Range (16-40%) Range (10-28%)
Mean (28.5%) Mean (17.8%) |

* Data extracted from Table 3 (page 13) of MRID 45830913
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TABLE 3 NTP Historical Control Data for Hematopoietic
Neoplasms in Male F344 Rats (Feeding Studies)®
Total number of male rats examined | Number of animals with Mean (%} Range (%)
(1354) Tumors
Leukemia 684 50.5 32-74
Malignant Lymphoma 6 ) 04 0-6
Histiocytic Sarcoma 3 _ 02 0-2 ]

* Extracted from Table 4 (page 14) of MRID 45830913

The PWG report states that the weight-of-evidence analysis for the carcinogenic risk to man
strongly supports LGL leukemia being a F344 strain specific tumor with questionable biologic
relevance for humans. For butyl benzy! phthalate, which also had an increase in the incidence of
LGL leukemia, EPA stated that an increased incidence of LGL leukemia in F344 rats does not
indicate that a substance can cause cancer in humans. The International Agency for Research on
Cancer characterized LGL leukemia as a rare leukemia in humans.

The report cites the following additional reasons why the LGL tumors in males are not relevant:

~ the increased incidence was limited to one sex and one species

— there was no dose-dependency in the frequency of LGL leukemia in males

- no other tumors were induced in males or females

- the increased frequency of LGL leukemia in treated males occurred primarily after life-
time exposure to XDE-638. LGL leukemia was observed in 27 of 30 low dose, 26 of 29
mid dose and 29 of 30 high dose males after 92 weeks of exposure; 57 of these were
observed in animals sacrificed at study termination.

— in vitro and in vivo studies showed no evidence of genotoxicity

~ carcinogenicity studies conducted in F344 rats with other chemicals in this class
(triazolopyrimidines) have been negative for LGL leukemia.

Reviewer’s Comments

1. The historical control data from The Dow Chemical Company included two-year studies in
which animals were necropsied between February 1994 and February 1997. The animals in
the XDE-638 study were necropsied in March 2002, Therefore, the time period between the
current study and the historical control studies was 5-8 years. The EPA’s Draft Final
Guidelines for Carcinogen Risk Assessment (February 27, 2003) advise that the most relevant
historical control data should come from the same laboratory and same supplier, gathered
within two or three years one way or the other from the study under review; other data should
be used only with extreme caution. Without information on when the individual studies were
conducted, no assessment of the genetic drift in LGL leukemia can be made.
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2. The historical control data from the NTP database (Haseman, et al, 1998) was published in
1998 and therefore the time period between the current study and these historical control

studies was at least 4 vears.

3. The PWG report argues that the incidence of LGL leukemia in control animals in the current
study (24%) is low compared to the NTP historical control incidence {50.5%), which is
correct. However, there was also an increase in severity (staging) in males treated with XDE-
638. Without staging data from NTP, no comparison of severity can be made.

penox01:45830901.der.wpd
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PENOXSULAM/119031 OPPTS 870.4200b/ OECD 451
- = -
EPA Reviewer: Edwin R. Budd, M.S. Signature: o(
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EPA Work Assignment Manager: Ghazi Dannan, Ph.D. Signature:
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DATA EVALUATION RECORD
TXR#: 0051650

STUDY TYPE: Carcinogenicity - mice, feeding [OPPTS 870.4200b (§83-2b)] OECD 451.

PC CODE: 119031 DP BARCODE: D288703
SUBMISSION NO.: 5628023

TEST MATERIAL (PURITY): XDE-638 (Penoxsulam, 97.7% a.i.)

SYNONYMS: 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy][1.2,4]triazolo[1,5-c]pyrimidin-2-yl)-6-
(trifluromethyl)benzenesulfonamide; XR-638; X638177

CITATION: Yano, B.L. and S.J. Day (2002) Revised report for : XDE-638: oncogenicity
study in CD-1 mice. Toxicology & Environmental Research and Consulting, The
Dow Chemical Company, Midland, Michigan 48674. Laboratory Project Study
ID 001032R, October 11, 2002 (original report), October 31, 2002 (revised
report). MRID 45830915. Unpublished

SPONSOR: Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, Indiana 46268

EXECUTIVE SUMMARY: In a carcinogenicity study (MRID 45830915}, XDE-638 (97.7%
a.i., lot # B-765-44, TSN 102058) was administered to groups of 50 CD-1 mice/sex/dose in the
diet at dose levels of 0, 10, 100, or 375 mg/kg/day (male mice) or 0, 10, 100, or 750 mg/kg/day
(female mice) for 18 months.

There were no treatment-related effects on mortality, clinical signs, body weight, body weight
gain, food consumption, ophthalmologic examinations, hematology, or gross pathology.
Treatment-related effects were limited to the liver. Absolute and relative liver weights were
increased by 12% in males administered 375 mg/kg/day and relative liver weight was increased
by 11% in males administered 100 mg/kg/day (all p<0.05). Absolute and relative liver weights
were marginally increased in females at 750 mg/kg/day and 100 mg/kg/day (non-significant).
Microscopically, changes in the liver included hepatocellular hypertrophy in males administered
375 or 100 mg/kg/day and in females administered 750 mg/kg/day. The hepatocellular
hypertrophy in males and females was associated with increased eosinophilic staining properties,
_ and along with the increased liver weights was considered to be an adaptive change resulting
from induction of the liver microsomal enzyme system by the test material. This change was not
considered to be an adverse effect.
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The affected hepatocytes in male mice administered 375 and 100 mg/kg/day were said to contain
clear cytoplasmic vacuoles, but there was no quantitative description of the incidence or severity
of these vacuoles. Based on the information presented in this study, the clear cytoplasmic
vacuoles are not considered to be of toxicological significance. In addition, very slight (3
animals) to slight (1 animal) dilitation of the sinusoidal spaces {cystic spaces) or peliosis of the
liver was observed in 4/50 males in the 375 mg/kg/day group. Because of the severity of this
lesion (very slight/slight) and its low frequency (4/50), it also is not considered to be of
toxicological significance.

The NOAEL for the male and female mice in this study is considered to be the highest dose
tested viz. 375 mg/kg/day for males and 750 mg/kg/day for females. A LOAEL was not
observed in this study for the male or female mice (>375 mg/kg/day for males and >750
mg/kg/day for females).

XDE-638 administered to male mice at up to 375 mg/kg/day and to female mice at up to 750
mg/kg/day did not induce an increased incidence of treatment-related tumors of any kind in
either males or females. However, in males, the highest dese tested (375 mg/kg/day) was
inadequate for carcinogenicity testing because no adverse effect was observed at this dose.
In females, the highest dose tested (750 mg/kg/day) was considered adequate for carcinogenicity
testing, but only because it was sufficiently close to the limit dose of 1000 mg/kg/day.
Additional support for this determination was provided in the 90-day subchronic oral study in
mice (MRID 45830905). In this study treatment-related toxicologically significant adverse
effects were not observed at the highest dose tested in males (1027 mg/kg/day) or in females
(1029 mg/kg/day). All treatment-related effects observed in the 90-day subchronic study were
essentially the same liver effects as in the 18-month carcinogenicity study and were considered to
be adaptive rather than adverse effects.

This study is classified as Unacceptable/Guideline and does not satisfy the guideline

requirement for a carcinogenicity study [OPPTS 870.4200b; OECD 451] in mice because the
highest dose tested in the male mice was inadequate for carcinogenicity testing.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Flagging and Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: XDE-638
Description: technical, physical form not described
Lot/Batch #: B-765-44, TSN 102058
Purity: 57.7% a.i.
Compound Stability: stable under conditions of study

CAS # of TGAL 219714-96-2
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Structure: ~0
F ,'“N"L\-N
. ~
]
2. Vehicle and/or positive control: Administered in feed, no additional vehicle used.

Test animals:
Species:
Straio:
Agelweight at study initiation:
Source:
Housing:
Diet:

Water:
Environmental conditions:

Acclimation period:

B. STUDY DESIGN:

1.

2.

In life dates: Start: June &,

Mice

Cb-1

6 weeks/

Charles River Labotatories Inc., Portage, Michigan

Singly, in stainless steel cages with wire-mesh floors suspended over catch pans
LabDiet® Certified Rodent Diet #5002 , meal form (PMI Nutrition International. St.
Louis, Missouri, ad libitum

Tap water, ad libitum

Temperature: 21.8-22.2°C

Humidity: 47.1-64.6%

Air changes: 12-15/hr

Photoperiod: 12 hrs dark/ 12 hrs light
7 days

2000; End: December, 2001

Animal assignment/dose levels: Animals were stratified by preexposure body weight and
then randomly assigned via a computer program to the test groups noted in Table 1.

- TABLE 1: Study design
Dose 1o Main s;udy-fls Enm:ths
Test group animal (number of animals)
(mg/kg/day) Male Female
Control 0 50 50
Low (LDT) 10 50 50
Mid (MDT) 100 30 50
High (HDT) 375 {male) 50 50
750 (female)

Dose selection: The dose levels were selected based on the results from a 13-week study
where dietary administration to male and female CD-1 mice of up to 1000 mg/kg/day
resulted in increased absolute and relative liver weights in both sexes at >500 mg/kg/day
accompanied by hepatocellutar hypertrophy (males, > 100 mg/kg/day; females, >500

mg/kg/day). Absolute liver

weights were increased by about 30% in males receiving 500

mg/kg/day and in females receiving 1000 mg/kg/day. The increase in absolute liver weight
was approximately 40% in males receiving 1000 mg/kg/day. Electron microscopy revealed
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an increase in smooth endoplasmic reticulum and an increase in the number of cytoplasmic
inclusions (indicating lipid accumulation) in males that received 1000 mg/kg/day.

4. Diet preparation and analysis: Premixes were prepared periodically based on stability data
(earlier studies had determined stability of at least 43 days). Using the premix, diets were
then prepared weekly for the first 13 weeks of the study and approximately monthly
thereafter. The method of mixing and diet storage conditions were not described.
Homogeneity was determined preexposure and during months 3, 13, 16, and 18 by taking
samples from six positions each from the 10 and 750 mg/kg/day mix for females. Stability
data were provided from previous 4- and 13-week toxicity studies in which premixes ranging
in concentration from 0.005 to 0.66% and at 2% test material were tested at 43 and 17 days,
respectively. During the study, samples of treated food (the premix as well as all dose levels
for both sexes) were analyzed preexposure and during months 3, 6, 10, 13, 16, and 18 for
concentration.

Results:

Homogeneity analysis: Relative standard deviations for the six samples/concentration for the
five sampling times ranged from (.5 to 6.1%.

Stability analysis: The test material was reported as being stable for up to 43 days. Data were
not provided.

Concentration analysis: Overall concentrations in the individual diets ranged from 90 to 111%
of nominal. Mean concentrations ranged from 99-103%.

The analytical data indicated that the mixing procedure was adequate and that the variance
between nominal and actual dosage to the animals was acceptable.

5. Statistics: Means and standard deviations were calculated for all continuous data (body
weight, feed consumption, and organ weight) and equality of variances was evaluated with
Bartlett’s test at alpha = 0.01. Based on the outcome of Bartlett’s test, parametric or
nonparametric analysis of variance (ANOVA) was performed. A significant ANOVA at 0.05
was followed by Dunnett’s test or the Wilcoxon Rank Sum test with a Bonferroni correction
for multiple comparisons to the control.

Detailed clinical observation incidence scores were analyzed by a z-test of proportions
comparing ¢ach treated group to the control group (alpha = 0.05). For body weight gain, feed
efficiency, and differential white blood cell counts, only means and standard deviations were
reported. Gross pathologic observations were tabulated but not evaluated statistically. These
observations were considered in the interpretation of the final histopathologic data.

Incidences of specific histopathologic observations were tested for linearity, and, if not

rejected, tested for a linear trend using the Cochran-Armitage Trend test. If the trend was
statistically significant (alpha = 0.02), or if significant deviation from linearity was found,
incidences for each dose group were compared to the control group using a pairwise Chi-
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square test with Yates’ continuity correction (alpha = 0.05). Incidences of rare tumors were
compared using the same analysis; significance was set at alpha = (.10, two sided.

Mortality data for all groups of animals surviving to terminal sacrifice were analyzed by the
Gehan-Wilcoxon procedure. If the effect was significant at alpha = 0.05, each treated group
was compared with the control group using a Bonferroni correction to compensate for the
multiple comparisons with the control group. If median survival times were different among
groups, mortality adjusted analyses would be employed.

The Reviewer considers the analyses used to be appropriate.

METHODS:

Observations: Animals were inspected twice daily for signs of toxicity and mortality.
Detailed clinical examinations were conducted preexposure and weekly for up to 18 months.

Body weight: Animals were weighed weekly during the first 90 days of the study and
monthly thereafter.

Food consumption and compound intake: Food consumption for each animal was
determined weekly for the first 90 days of the study and monthly thereafter. Food
consumption was determined by weighing feed containers at the start and end of a
measurement period. Mean daily diet consumption {g food/day) was calculated as (initial
weight of feed container - final weight of feed container)/(number of days in measurement
cycle)(number of animals/cage). Food efficiency (g/g gain) for the first 90 days was
calculated as (g feed consumed/day)/(g body weight gain/day). Compound intake (mg/kg
bw/day) values were calculated as time-weighted averages from the consumption and body
weight gain data in the following manner:

Intake = (feed consumption in g/day) (1000 mg/g) (% test material in feed/100)
([Current body weight in g + previous body weight in g]/2)/(1000 g/kg)

Ophthalmoscopic examination: Eyes were examined preexposure and prior to sacrifice
using indirect ophthalmoscopy. Mydriasis was induced with one drop of 0.5% tropicamide
ophthalmic solution. Eyes were also examined by a prosector during necropsy.

Hematology and clinical chemistry: Blood was collected from the orbital sinus of
anesthetized, non-fasted, surviving animals at terminal sacrifice. Blood smears were not
obtained from animals that died spontaneously. Blood smears were also made at 12 months,
but results were not provided. The CHECKED (X) parameters were examined in control and
high-dose animals.
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a. Hematology:

Hematocrit (HCT) X Teukocyte dillerential count®
Hemoglobin (HGB) Mean corpuscular HGB (MCH)

X Leukocyte count (WBC) Mean corpusc. HGB conc.(MCHC)
Erythrocyte count (RBC) Mean corpusc. volume (MCV)
Platelet count Reticulocyte count
Blood clotting measurements

(Thromboplastin time)
(Clotting time)
‘ {Prothrombin time]

* Minimum required for carcinogenicity studies (control and HDT unless effects are observed) based on Guideline 870.4200 & i
OECD 451

b. Clinical chemistry: Clinical chemistry parameters were not evaluated. Clinical
chemistry is not required for carcinogenicity studies based on Guideline 8§70.4200 &
OECD 451.

6. Urinalysis: Urine samples-were not collected. Urinalysis is not required for carcinogenicity
studies based on Guideline 870.4200 & OECD 451.

7. Sacrifice and pathology: All animals that died and those sacrificed on schedule were
subjected to gross pathological examination and the CHECKED (X) tissues were collected
for histological examination. Al tissues listed in the table were examined microscopically
for the control and high-dose groups. The liver, kidneys, lungs, and relevant gross lesions
were examined microscopically in the 10 and 100 mg/kg/day dose groups. The (XX) organs,
in addition, were weighed.
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DIGESTIVE SYSTEM CARDIOVASC./HEMAT. NEUROLOGIC
Tongue X Agrta, thoracic* XX | Brain {multiple sectionsy*+
X Salivary glands* XX || Heart*+ X Periph.nerve*
X Esophagus* X Bone marrow* X Spinal cord (3 levels)*
X Stomach* X Lymph nodes* X Pituitary*
X Duodenum* XX || Spleen*+ X || Eyes (retina, optic nerve)*
X Jejunum* X Thymus GLANDULAR
X Tleum* XX || Adrenal gland*+
X Cecum* UROGENITAL X Lacrimal gland
X Colon* XX || Kidneys*+ X Parathyroids*
X Rectum* X Urinary bladder* X Thyroids*
XX Liver*+ XX || Testes*+ OTHER
X Gall bladder* (not rat) XX || Epididymides*+ X Bone (sternum and/or femur)
Bile duct* (rat) X Prostate* X Skeletat muscle
X Pancreas* X Seminal vesicle* X Skin*
RESPIRATORY XX || Ovaries*+ X All gross lesions and masses*
X Trachea* XX || Uterus*+
X Lung*++ X Mammary gland*
X Nose* (2 sections) ’
X Pharynx*
X Larynx* -

* Required for carcinogenicity studies based on Guideline 870.4200.
+QOrgan weight required in carcinogenicity studies.
++Qrgan weight required if inhalation route.

H. RESULTS:

A. OBSERVATIONS:

1. Clinical signs of toxicity: Cageside and detailed clinical examinations found no statistical
differences between treated and control animals for any parameter. Sporadic incidences of
lacrimation, changes in gait, and muscle convulsions were not dose related. Incidences of
dermatitis increased with age in a non-dose related manner.

2. Mortality: There was no effect of treatment on mortality. In males, mortality rates in the 0,
10, 100, and 375 mg/kg/day dose groups were 26, 32, 22, and 28%, respectively. In females
the respective rates in the 0, 10, 100, and 750 mg/kg/day dose groups were 24, 28, 24, and
34%.

B. BODY WEIGHT: Initial and final body weights and body weight gains are summarized in
Table 2. There was no effect of treatment on body weight or body weight gain for males or
females. For males, body weights and body weight gains were similar among groups
throughout the study. Body weight gain data for weeks 1-12 are listed as an example. For
females, initial body weights of the treated groups were lower than that of the control group
(p < 0.05), but weight gains were similar among control and treated groups throughout all
weeks of the study (weight gain for weeks 1-12 listed as an example). By week 4, a slight
increase in weight gain among the treated female groups resulted in body weights that were
no longer statistically significantly lower than that of the control group.




HED Records Center Series 361 Science Reviews - File R086609 - Page 136 of 532

Carcinogenicity Study (mice) (2002) Page 8 of 13

PENOXSULAM/119031 OPPTS 870.4200b/ OECD 451
TABLE 2: Mean bodyweights (BW) and bodyweight gains (BWG)*
Weight parameter (g) 0 mg/kg/day 10 mgfkg/day 100 mg/kg/day 375 mg/kg/day (males)
750 mg/kg/day (females)
MALES Initial BW 30.6£2.0 30.8+1.9 30.2+1.8 29920
Final BW 43.6+4.7 44.7+4.8 43.9+6.5 43.446.1
BWG Wk 1-12 (% control) 8.7+2.1 9.4+3.1 (108) 9.5+2.0 (109) 9.1£1.9 (105)
Overall BWG Wk -1-75 13.3+£3.9 13.9+4.8 13.8+5.9 13.5¢5.4
[FEMALES Initial BW 24415 237012 23.7*1.4 23.4%21.2 ]
Final BW 36.1+3.% 36.1+3.9 35.6x4.2 35.7+4.9
BWG Wk 1-12 (% control) 6.2+2.1 6.0£1.6 (97) 6.4%1.7 (103) 6.2+1.4 (100)
Overall BWG Wk -1-75 11.843.2 12.243.5 11.7£3.7 12.2+4.3

* Data obtained from pages 120-129, MRID 45830915.
* Statistically different (p <0.05) from the control.

C.

FOOD CONSUMPTION AND COMPOUND INTAKE

Food consumption: Food consumption data were provided on a weekly basis. Total food
consumption was not summarized. Weekly values showed that food consumption was not
affected by treatment in males throughout the study. In males during week 4, food intake
was statistically significantly increased for all treated groups, but the increase for all treated
groups was only 6% over that of the control group. For females, food intake was slightly, but
statistically significantly lower for the 100 and 750 mg/kg/day groups during 15 and 10 of the
30 weekly periods, respectively. The slight decline in food consumption in females was first
observed during week 12-13.

Compound consumption (time-weighted average): Weekly values and intake averaged
over the 30-week pertod for each group were provided. Average values for compound intake
are reported in Table 1. For males, the actual (unrounded) average values were 0, 10, 100, or
376 mg/kg/day. For females, the actual average values were 0, 10, 100, or 751 mg/kg/day.

. Food efficiency: Food efficiency values, provided on a weekly basis, were highly variable.

No meaningful conclusions could be made from the data.

OPHTHALMOSCOPIC EXAMINATION: There was no effect of treatment on the eyes.
Observations of incomplete dilation, pale fundus, cloudy cornea, etc., were infrequent and
non-dose related.

BLOOD ANALYSES:

. Hematology: There was no effect of treatment on total white blood cell count or differential

white blood cell counts.
Clinical chemistry: Clinical chemistry parameters were not examined.

URINALYSIS: A urinalysis was not performed.
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G. SACRIFICE AND PATHOLOGY:

1. Organ weight: The only treatment-related changes in organ weight were statistically
significantly increased absolute and relative liver weights in males administered 375
mg/kg/day and in relative liver weight of males administered 100 mg/kg/day (Table 3). In
males administered 100 mg/kg/day, absolute and relative liver weights were increased over
control values by 12% (non-significant) and 11% (p<0.05), respectively. In males
administered 350 mg/kg/day, increases in absolute and relative liver weight were both 12%
(p<0.05). For males, reported liver weights in Table 22 of the study report differ slightly
from those reported in Text Table 5 of the study report, but the difference (increase) in the
case of absolute liver weight in males receiving 100 mg/kg/day in the diet amounts to only
1%. Absolute and relative liver weights in females administered 750 and 100 mg/kg/day
were marginally increased (not considered to be toxicologically significant).

TABLE 3: Absolute and relative (to 100 g body weight} liver weight of mice fed XDE-638*
Weight parameter 0 mg/kg/day 10 mg/kg/day 100 mg/kg/day 375 mg/kg/day {mﬁI
S 750 mg/kg/day
(females)
Males
Termiral body weight (g)° 43.8 45.0 43.9 437 ]
Liver, absolute weight (g) 2412 2.440 2705 (inc 12%)  2.711* (inc 12%})
Liver, relative weight {g/100g) 5.530 5415 6.127*% (inc 11%)  6.217* (inc 12%)
Females

Terminal bedy weight (g) 355 357 355 357
Liver, absolute weight (g) 2.041 1.914 2.129 4 2.152 (inc 5%)
Liver, relative weight (/100 g} | 5.552 5.347 5.963 6.052 (inc 9%)

* Data obtained from page 28, MRID 45830915.
* Terminal body weights differ slightly from final body weights listed in Table 2.
* Statistically different (p <0.05) from the control.

2. Gross patholegy: There were no gross lesions attributable to treatment. Erosion of the
stomach was observed in 5 females in the 750 mg/kg/day group compared with none in the
control group and 1 in each of the other female treatment groups, but incidences were not
dose-related in treated males (incidences of 4, 3, 4, 3 in the control and 0, 10, 100, and 375
mg/kg/day groups, respectively). This observation was not confirmed histologically.

3. Microscopic pathology:

a) Non-neoplastic: In association with the increased liver weight, microscopic
examinations revealed hepatocyte hypertrophy in the centrilobular and midzonal regions
of the hepatic lobule. Incidences and severity are summarized in Table 4. Hypertrophy
ranged from very slight to severe in males administered 100 or 375 mg/kg/day. This
effect involved 29/50 and 35/50 males in the 100 and 375 mg/kg/day groups vs 14/50 in
the control group. For males, incidences and severity in the control and 10 mg/kg/day
group were similar. Only very slight to slight hypertrophy was observed in 28/50 females
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in the 750 mg/kg/day group. Incidences in the lower female dose groups were only
slightly increased over the control value. In all groups with hepatocellular hypertrophy,
the cytoplasm had an increased eosinophilic staining. The study authors considered the
increased eosinophilic staining of the cytoplasm to be a compensatory change consistent
with the induction of hepatocellular enzymes and smooth endoplasmic reticulum. In
males, the areas of altered staining were said to contain small lipid vacuoles. Although
not clearly stated, it is assumed that lipid vacuoles were observed in males in both the 100
and 375 mg/kg/day groups. In addition, very slight (3 animals) to slight (1 animal)
dilitation of the sinusoidal spaces (cystic spaces) or peliosis of the liver was observed in

4/50 males in the 375 mg/kg/day group.

TABLE 4: Microscopic liver lesions in mice administered XDE-638 for 18 months
Lesion Males (mg/kg/day) Females (mg/kg/day)
0 10 100 375 . 0 10 100 750

Hepatocyte hypertrophy '

very slight 10 8 4 7 1 1 3 12*

slight 3 5 13* 11* 0 1 i i6*

moderate 0 0 1 9* 0 0 0 0

severe 1 0 1 8* i) 0 0 0
Dilitation or cystic
spaces—peliosis

very slight 0 0 0 3 0 ] 0 0

slight 0 0 0 1 0 1 0o 0 0

Data obtained from text table 6, page 28, MRID 45830915.
*Statistically significantly different from the control, p<0.05.

b) Neoplastic: There were no increases in the incidences of neoplasms in any tissue or
organ, Tumor incidences were low, affecting 0 to 2 animals/group, and were distributed
among control and treatment groups in a pattern unrelated to dose. For example,
incidental hepatocyte adenomas, the most common tumor in male mice, had incidences in
males of 8, 8, 4, and 2 in the control, 10, 100, and 375 mg/kg/day groups, respectively.
Incidences in females in the respective groups were 1, 0, 1, and 1. One male in the
control group and one male in the 100 mg/kg/day group had a liver carcinoma.

II1. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATORS® CONCLUSIONS: Based on increased liver weight in males given
100 or 375 mg/kg/day, hypertrophy with altered cytoplasmic staining of hepatocytes in males
given 100 or 375 mg/kg/day and females given 750 mg/kg/day, and hepatic peliosis in 4/50
males given 375 mg/kg/day, the study investigators concluded that the no-observed-effect
level (NOEL) for males was 10 mg/kg/day and for females was 100 mg/kg/day. The
investigators considered the increased liver weights, hepatocellular hypertrophy, and altered
hepatocyte staining to be compensatory changes consistent with enzyme induction in
response to chemical treatment. Clear vacuoles int the cytoplasm of males were attributed to
lipid accumulation and were considered likely to be a toxic response to treatment with XDE-
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638. Dilitation of the sinusoidal spaces, characterized as cystic vascular spaces or peliosis,
was interpreted as a degenerative change.

B. REVIEWER COMMENTS: The Reviewer agrees that treatment-related changes were
limited to the liver, and that the observed hepatocyte hypertrophy with altered eosinophilic
staining was a compensatory response to treatment with XDE-638. These effects,
accompanied by modest increases in liver weight, however, are not considered to be adverse,
but rather are considered to be an adaptive response to treatment indicating stimulation of the
liver microsomal enzyme system by the test material. This conclusion is supported by the
absence of any other toxicologically significant effects in this study, and particularly the lack
of effects suggesting significant toxicity to the liver. This interpretation of the results in this
study is fully consistent with the most recent and current guidance provided to HED
reviewers in the following two documents: 1) “Hepatocellular Hypertrophy” (HED Guidance
Document #G0201, dated October 21, 2002), and 2) “Rodent Carcinogenicity Studies: Dose -
Selection and Evaluation-Interim Guidance” (HED Interim Guidance Document #G2003.02,
dated July 1, 2003).

The affected hepatocytes in male mice administered 100 and 375 mg/kg/day were said to
contain clear cytoplasmic vacuoles, but there was no further description of these vacuoles
other than to indicate they were most likely accumulations of lipid within lysosomes (based
on electron microscopic observations on the livers of 2 male mice in an earlier 90-day study).
There was no quantitative description of the incidence or severity of these vacuoles in this
18-month study or in the 90-day study. Although the investigators considered the
cytoplasmic vacuolation in males to likely represent a toxic response to the test material,
insufficient evidence was presented in the study report to support this view. Based on the
available information, the clear cytoplasmic vacuoles abserved in the livers of male mice are
not considered to be of toxicologic significance. In addition, very slight (3 animals) to slight
(1 animal) dilitation of the sinusoidal spaces (cystic spaces) or peliosis of the liver was
observed in 4/50 males in the 375 mg/kg/day group. Because of the severity of the lesion
(very slight/slight) and its low frequency (4/50), it is not considered to be of toxicological
significance.

The NOAEL for the male and female mice in this study is considered to be the highest
dose tested viz. 375 mg/kg/day for males and 750 mg/kg/day for females. A LOAEL
was not observed in this study for the male or female mice (>375 mg/kg/day for males
and >750 mg/kg/day for females).

XDE-638 administered to male mice at up to 375 mg/kg/day and to fernale mice at up to 750
mg/kg/day did not induce an increased incidence of treatment-related tumors of any kind in
either males or females. However, in males, the highest dose tested (375 mg/kg/day) was
inadequate for carcinogenicity testing because no adverse effect was observed at this
dose. In females, the highest dose tested (750 mg/kg/day) was considered adequate for
carcinogenicity testing, but only because it was sufficiently close to the limit dose of 1000
mg/kg/day. Additional support for this determination was provided in the 90-day subchronic
oral study in mice (MRID 45830905). In this study treatment-related toxicologicaily
significant adverse effects were not observed at the highest dose tested in males (1027



HED Records Center Series 361 Science Reviews - File R086609 - Page 140 of 532

T 1h._ .._gr.;.g.
“Bunsy
Adruagd (0sL<)
~ouraed | PoAIdSqO
o] Menbapeur | siowmy payejal 10U 1SD[RIM) 0SL ‘oM 05L-01
SEm Sojew =JUdwWiean ou (sLg<) ‘01 ‘0 :se[eway gt~
ul pajsa) 250p poalasqo | gL iso[eway SLE 001 SLE-OT spuour
1oy ay JoAl| JOU 1SI[BL CLE sajuw ‘01 ‘0 :s9ew sajouwe 121p |e10 81 201 Apuadourdmo S160585F 1£0611
Aep/31/3w Aep/34/Bw Aep/3%/3w Aep/3y/Bw
me@EEOU uegIo uom.ﬂm,_.. Jm{OQ JM<OZ mumoa umcd._ a_soqg unpy ANOY :o_wm.:_ﬁ— mu_oomw \nﬁsum dranw u_uco Um

SIST OINI AYINA 04 VIVA

(q00Z170L8) oot - Apmg j1dtusgoutore))




HED Records Center Series 361 Science Reviews - File R086609 - Page 141 of 532

Fof_" #//4fQ C
m//

SAVALSIL

r 689
§80s
1ey
AN
£e
691
&8
l

N SLE —e—
QAN 00), —8—

XN 01, —— o [ op

TN L~

(D)1HD@AM AQ 01

safeq — si@rap Apog "¢ FUNDIL

. HOIW 1-dD NI AANLS ALIDINADOONO -8¢9-H0X '¥0d LYOJHY AFSIAHY
- 98 4DV

L0100 :at AQNLS

ANVINOD TYOINEHD MO HHY,




HED Records Center Series 361 Science Reviews - File R086609 - Page 142 of 532

685
+ G08

- L2y

§

SAVA1SHL

&

- 691

- S8

YW CLE —a—

AN 00 —a—
M O] ~—e—

AN 0 —¥—

E Ot

A

- @l

(9) SNIVDLHOEM A0 04

LE HDVd
L0100 A1 AANJIS
ANVJIWOD TYOIINTGHD MO HHL

sa[ey - suien 1B Apog aanenwin) p FUNOL

ADIA 1-0D NI AQNLS ALIDINIDOONO ‘8£9-8AX 04 JYOJHY AISIATY




iz
- L8

- 4B
FS0S

SAV LS

aTANW 0SL —e—
AN 001 -
QN 01 ——

Qino—v—

r CE

- €

B

- g€

{9)LHOHEM AG0d

HED Records Center Series 361 Science Reviews - File R086609 - Page 143 of 532

sajemiad ~ siqdop Apog "¢ AUNOIL

HOIW 1-0D NI AGNLS ALIDINGDODNO ..mmw-mmx ‘A0 LAO48d gaSIATY

Bt HDOVd
HTeeroo dl AanLs
ANVAWO] TYOINGHD MO dH.L




SAVALSAL

z . —
& & 3
'l )

[689
r §09
- L2y

W §5L —e—

ayWu 0oL —m—

AN 0f —e—

F O

K4

- bt

- 91

(D) SNIVD LHOE M A0 04

saprwia] -~ swien y3isp Apog sanenum) 9 FINOI

HED Records Center Series 361 Science Reviews - File R086609 - Page 144 of 532

AW 1-AD NI AGNLS ALIDINADOING 8¢9-30X 0oL LHO4dY AISIATY
6t HOVd :
WZE0I00 A1 AQNLS

"ANVANOD TVIIWTHD MOd Fil




001032R
PAGE 120

’
M

THE DOW CHEMICAL COMPANY
STUDY ID

HED Records Center Series 361 Science Reviews - File R086609 - Page 145 of 532

XDE-638: ONCOGENICITY STUDY IN CD-1 MICE

REVISED REPORT FOR

] ] s 1
| Z WER MmO wno L
= R T R R N I L
N I P, o~ O - o - W
T ]
1 1 i -
T u
coo H
1
i Hnoo mec e wnol
PR s Ao T A N
) Il o e ~r e wee M
\ W ) [2a] [l
' n "
1 i I
| I n
1 u ol n
I ZU@Oma e Mo oS Y
=N s RERT: L ] . ]
Yo R e Y — [Tl ] U - it
LN n
1 " i
] N E:
1 1}
5 TR u
w— 1 H@mo o -0 o H
o - I TR | s . N R L]
mou ey w M v N wr e "
2 4 W Lat Fagl 1
. M "
] 1 n ::
) 1]
8  lzifwo 8co oo Zaol
1 [Nl X =] ™~
S Lo s R L] ot N i
ey AT Y . U - U= n
o P o "
= 1 1 "
= | N n
= i it "
- 1 1 1]
- ! T Rl =] w o MmO AMwo 0
= T et - s« TS - an ol W
0] N E N I~ v w1l
n [ It " "
@ m 1] B
£ 8 i
' 1E
= 1 1 G of A n
U I 2 NOomo - [y ] moOo U
- SiMmu o . aan e . 1}
- I R LR - o - 1]
=T [N n
=ty :s w ::
' I+
g =18 n n
1 1" 1 .
1 TR S Mo MmO Mo sl
) I N EEER":] " Ut L M " (=}
1N e o™ L] - H .
1 ® ™ o~ ‘l: =4
2 P hoog
= i I It %
g ! w B a ="
o 12 Nmao NNE Q@O oo il ]
. [ T hEY, Rl sy H L3
L2 | LN D - ma =] u
. 3 1IN i £
Lo 0 =
= P ] " =]
-3 ] 1] n Q
] 1 nom o N mo - b .
foe) PR B Y | N - e a1 Ui
[T -~ ey ™My "EZ
. 1 nom - ~ ™ " [w]
= 1 I ol o
- 1 1] l:"":
¥ n ¥
3 1 1] ) A o5 "“lg
IZ 90 WO VS Vwwo 1Oom@
— l!:c‘ll o\n LR ] -c-m - -u'iI:zh.
1 ot — - - -0 1
oa) 10O How
o ] G G
1 ] 11 it
b= 1 " IFE%
1 ] . 1 fal
t NemQ <o Mol VerOo N m@
1 (IR T o] LR o] R "1] s aw BE
1B NN ooy Lada IR =~ noQm
] iy ”m [l o) TR ™
1 ] 1] —y
1 ] ol
] u Hd:c
1 n LT . |
1 Hoao oo @O [=E=-
1 H T2 - - u Pus B )
[N =N L= Q- oo™ IO
\ nn o
1 It & g
: :: ugm
"
i ums
: -
hom
uE E . : - n
It =] =] =] [=] n [=]
nalo. K ] L] L] LR
:nrz:u: ZNMZ Enz E2unZ sl
i
1 uzg
Hl ¢
% [
1 i 0
n L[]
5] i Ll -]
oo [=] [7s] " 5]
ox o ™~ " x
o= no — i - (L



001032R
PAGE 121

THE bOW CHEMICAL COMPANY
STUDY ID

XDE-638

REVISED REPORT FOR

HED Records Center Series 361 Science Reviews - File RO86609 - Page 146 of 532

ONCOGENICITY STUDY.IN CD-t MICE

- Tt
. ]
1 1ol
I Bt AS NS0 dAano i ~
PN e - s I
IgTWWW* 1] o LR g
!
il
' H
b i
!
1
"
: nmenna oo oo acal
T ] v PRY.Y « o - 'lh::
@ e =% o chm f
' H .
[
i L}
1 " [
f [ [
1 (L. | u
(2o Geo SaS Aol
T T | ;] L L A
osumﬂ o m -t L E
1 [}
' 1 It
Q ] ] :
1 [
g | ] "
= 5 HoWmo oo —=Hoo ool
- - I R T POFET ] R} =
= R s DY mm e N
= 1 Hnem ™ ~ ~” ﬂ
1 0
3 1 13 ::
w [ -
1 i L. H
= IFEORS e 1mWwo er~on
=~ = T, ] Y. T s ey N
= |5u - Do 0 - =X u
1 [
| N u "
— ! I “
n n
o N "
- i Han o Lo S Mmoo n
o T Y v N Lol R 2
f] 1 It o™ ochm 00 M w oy ::
| n
E 0o " n
E Er [ :
' 11
A z'zagms ~OO WO H
H
? [= I B TR TS PR PR
é m|gubﬁ L [ - :
- ) il
o) ol i n
O £ It (]
Il [
1 D: 1 n r
— ¢ 1S o oo o wy
oo L e + o [ G -1
> TS LU S
1 ™
3 N L} i® 13
1 1t it
2= 1 ] " ;
= 1 "o I’ 1 ™
< PZ e nmmo NN nNwo i =
jael [ R, PENERT, | PN Ts ] DY ] ««
] 'g"‘”“' ™ = - o :: £
= ' #
“mt 1 w ] &
5 -
1 n
1 H i o]
g ' NOS o O WWS woo N -X
P [l N ™ | « e = e LR =]
- 1 e~ © ™M ~ e I} =
a t 4 m L] :: 8
L
= oo 0 E
' 1] H =
) s 1] o o N QO
E PR SS OMNG wnd ool QX
[ T Y o v [ 2l s (™
[aa] Jéﬂ@ﬁ [} — [t “%m
- : :: it ta
== [] HHD
t i " @
g I i) n 45
\ e 0O RO o N
[ = R | L L - s b E W
[T T ] r~ " wnN o~ ) Ok
1 “n ™ m - “uﬁ
)
H 1] naQ
3 ] on o
1 " uaa
) MNWOD TAD NOO oo i
i N+ ewn - T LR T ] s et MOB= U
RN -1 =R o e n @ -
1 u ot U bt £
Voo W Ea
1
o BE
3 ] £
i it oW
u . . - nz
uga EQ ga gm u =]
It R~ I R LT
“ZMZ -] run=z EWZ“EW
it n oG
i S
L2
&1 I . WO
LR~ ] [~} W '] 753
[« ] [=] < r~ n =
o wWe - - L] n 3=



THE DOW CHEMICAL COMPANY

PAGE 122

STUDY ID; 001032R

HED Records Center Series 361 Science Reviews - File R0O86609 - Page 147 of 532

ONCOGENICITY STUDY IN CD-1 MICE
“TABLE 10. Body Weight/Body Weight Gains Summary (G) - Males (continued)

REVISED REPORT FOR: XDE-638

DAYS ON TEST

GAIN 127 GAIN 155 GAIN 183 GAIN 211 GAIN 239 GAIN

93

41.8

10.5&

MEAN

§.D,
N

1=

4.1

2.7

50

50

4

12.7&
5.2.
50

43,
5.4
50

12.5&
5.0
S0

43.3
.5.4
S0

12,3
50

D
- Ut
0
-

11. 4% .
4.2

2.3
4.7
0

MEAN

S.D,
H

w

S0

11.0&
4.2
50

41,1
.1
50

l.8
S0

12.7&

12.26

o 30O
- e
2w
Laal

MEAN

5.D.
N=

160

0.05.

INDICATES NO STATISTICAL COMPARISON OF MEANS.
THERE WERE NO STATISTICAL DIFFERENCES FROM CONTROL AT ALPHA

75
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TABLE 10.- Body Weight/Body Weight Gains Summary (G} ~ Males (continued)

DAYS ON TEST

GAIN 295 GAIN KX ] GAIN 351 GAIN 379 GAIN 407 GAIN

267

13.1&

43.7

13.3&

4.5

5.2

4.5

Q™

™
-t

12,9¢&

["2]

4.1

47

47

48

=
-

49

-

™
e

13.0&

-

1.8

-
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O m
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1.0
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-

Lol =2}

L]
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13 .0k

41.5
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N=

n

3.9

5.0

-
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14, 3%
6.3
46

=R A
=y
[~

4
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13.8&
6.1

(ol B
L
=N D
L=

13 .64
6.1

49
13.8&

6.4
19

44.4

13,88
6.2
50

OO
=
D
-

6.3
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44.5
6.3
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13.5&
5.8

MEAN
S.D.

10

14.0&
4.4
45
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5.1

14.1&
4.4
46

1

13.1&

4

13, 3¢
1.7
19

MEAN
5.D.

100

48

13 .5&
4.5

1.4
5.5
48

MEAN

s.0.
N

375

& INDICATES NO STATISTICAL COMPARISON OF MEANS.

0.05.

THERE WERE NO STATISTICAL DIFFERENCES FROM CONTROL AT ALPHA
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TABLE 16. Body Weighunody Weight Gains Summary (G) ~ Males (continued)

DAYS ON TEST

JGAIN

GAIN 540 GAIN 547

519

GAIN 991 GAIN

63

GAIN |

435

13, 1&
4.4

L =R R

4

a0

11, 4&
1.1

[ =]
- .=
el
b

131.45
3.9
43

11.9
4.8
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m o
v

o
-
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45
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4.9
6.4

MEAN

5.D.
N=

10

44.3

43.8

11.7& 13,84
5.0

.9

4]

131.94&

6.0

5.1

5.7

5.7

4.1

5.4

4.6

— M

[ -]
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MEAN
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N

100
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‘43
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4

-
-
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43.4
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13.2&
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13.1&
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g R"-4
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[N 2}
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4.3
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ey
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MEAN
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0.05.

=
INDICATES NO STATISTICAL COMPARISON OF MEANS,
THERE WERE NO STATISTICAL DIFFERENCES FROM CONTROL AT ALPHA
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TABLE t1. Body WeighuBody Weight Gains Swinmary (G) - Females (continued)

DAYS ON TEST

GAIN

GAIN 407

9

GAIN 295 GAIN 323 GAIN s GAlIN 37
- = = = = = = =

267

- o
=

MEAN

5.D.

11,.5&
3.2
a7

35.3
.6
17

11.0&
48

3.1

3.7
48

3q.8

11.3&
3.2
49

- 0~ g0
. rwm
nmM
™

10.7k
2.9
49

- T
-
b oal
™~

4%

10.2&
2.9

o o h

4

M ™
™

10.0&
2.9
49

33,
1
4%
33,7

23,7+
1.2
S0

MEAN

5.0,

10

10.9&
3.7
46

4.4
16

10.7& 34.8
3.7
47

ol
-

4.

10. 65
3.5
18

<
- =
-

48

10.6&
3.4

MmMo®
< ey
-
fal

10.5&
3.3
48

[y =X}
-
-
”

48

10.0%
2.9

48

1.6

23.1+
1.4
50

100

MERN
S.D.

11.3&
3.3
47

43

11.0&
3.2

4.4
3.7
49

11.06
3.
49

4.
3,

10.9&
2.9

.4
49

4.3

10.5k
Ja
49

[=-R'-K- 3
]
- ™
~

23 .4+
1.2
50

N=

750

ALPHA=0.05,

STATISTICALLY DIFFERENT FROM CONTROL MEAN BY DUNNETT'S TEST,

INDICATES NO STATISTICAL COMPARISON OF MEANS.

&
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REVISED REPORT FOR

XDE-638: ONCOGENICITY STUDY IN Cb-1 MICE

TABLE I1. Body Weight/Body Weight Gains Sutmmary (G} - Femates (coutinued)

DAYS CON TEST

GAIN 463 GAIN 491 GAIN 519 GAIN 540 GAIN 547 GAIN

435

11.4&

35.9

12.3&

-~
-]
™~

12.0&

.4

16

12.0&

3.9 3.2
11 41

3.6
42

mey
. xF
=

5
45 45

3.6
46

12.2&
3.5
a7

36.1
.9
it

12.1&
3.3
37

o~
- ™
& m
[ag]

12.0&
40

35,
3.8
40

12,3
3.6
44

3.8
44

12.4&
3.3
46

3.8
46

11.1%
3.8
47

4.8
4.2
47

23.7+

10

11.7%
3.7
40

a

™~ o~y

-]
~ <
™

23.7°
1.4
50

Za
[ ]
EnZ
=

[=]

-~y

12.2&
1.3

34

35.%
4.9

12.0%
4.3
i6

11.2%

34,7
3.8
43

11,3k
3.3
46

750

ALPHA=0,05.

CATES NO STATISTICAL COMPARISON OF HMEANS.

ATISTICALLY DIFFERENT FROM CONTROL MEAN BY DUNNETT'S TEST,

INDI
ST
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DER #3

Penoxsulam: 1-Year Feeding, Dog
The Dow Chemical Company, 2002
MRID 45830914

HED Doc No.: Not Available
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DATA EVALUATION RECORD

PENOXSULAM (XDE-638)

STUDY TYPE: CHRONIC TOXICITY-DOG
[OPPTS 870.4100b(§ 83-1b)]
MRID 45830914

Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202

Prepared by

Toxicology and Hazard Assessment Group
Life Sciences Division.
Oak Ridge National Laboratory
Oak Ridge, TN 37831
Task Order No. 03-17
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Primary Reviewer:

K. Clark Swentzel, B.S. Signature
Date:

Secondary Reviewers:

H. Tim Borges. Ph.D.. D.A.B.T. Signature: _AL%_
Date: e 137863

Cedas W. Cwra

Signature:

Date: ;7 JQ:: 137503 :

Quality Assurance:

,};’f/ﬂ %‘ .-'ﬂ
Susan Chang, M.S. Signature?” > I
Date: W

Disclaimer

This review may have been altered subsequent to the contractor’s signatures above.

Oak Ridge National Laboratory managed and operated by UT-Battelle, LLC., for the U.S. Department of Energy under

Contract No. DE-AC05-000R22725.
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Chronic Toxicity Study (dogs) (2002) Page 1 of 10

PENOXSULAM/119031 OPPTS 870.4100b / QECD 452

EPA Reviewer: Edwin Budd, M.S. Signature: &WMJJ
Registration Action Branch 2, Health Effects Division (7509C) Date (///7 /o3

EPA Work Assignment Manager: Ghazi Dannan, Ph.D. Signatare:

Registration Action Branch 3, Health Effects Division (7509C) Date

Template version 11/01

DATA EVALUATION RECORD
TRX#: 0051650

STUDY TYPE: Chronic toxicity - dog (OPPTS 870.4100b [§83-1b] ) OECD 452.

PC CODE: 119031 DP BARCODE: D288703
SUBMISSION NO.: S628023

TEST MATERIAL (PURITY): XDE-638 {Penoxsulam, 97.7%)

SYNONYMS:  X638177; XR-638; 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy[1,2,4]triazolo-
[1,5-¢]pyrimidin-2-yl)-6-(trifluoromethyl)benzenesulfonamide

CITATION: Stebbins, K. and P. Baker. (2002). XDE-638: One-year dietary toxicity study in
Beagle dogs. Toxicology & Environmental Research and Consulting, The Dow
Chemical Company, Midland Michigan 48674. Study ID No. 001049, March 19,
2002. MRID 45830914. Unpublished.

SPONSOR: Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, IN 46268

EXECUTIVE SUMMARY: In a chronic toxicity study (MRID 45830914), XDE-638 (97.7%;
Lot No. B-765-44) was administered to four Beagle dogs/sex/dose in the diet at concentrations of
0, 0.015, 0.045 or 0.15% (equivalent to 0, 5.3, 14.7, or 46.2 mg/kg/day, respectively, for males
and 0, 4.4, 14.0, or 44.8 mg/kg/day, respectively, for females) for one year.

There were no toxicologically significant compound-related effects on mortality, clinical signs,
ophthalmologic examinations, hematology, clinical chemistry, urinalyses, organ weights, or
gross pathology. There appeared to be marginal inhibition of body weight gain and food
consumption in males, but not females, receiving 0.15% XDE-638. The only effect of
toxicological significance was the occurrence of very slight, multifocal hyperplasia of the pelvic
epithelium in both kidneys of one male in the 0.15% group. Similar lesions were seen in male
and female dogs in 4- and 13-week dietary studies with XDE-638. Exacerbation of the lesions
observed in these shorter-term studies was not observed in the one-year study. The incidence of
kidney lesions seen in the 13-week study was actually greater (2/4 males and 2/4 females) than in
the one-year study (1/4 males and 0/4 females) at the same dietary level (0.15%) of XDE-638. In
addition, crystals were seen in the renal pelvis and collecting ducts of both genders in the 13-
week study, but not in the one-year study.
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Chronic Toxicity Study (degs) {2002) Page 2 of 10
PENOXSULAM/119031 OPPTS 870.4100b / QECD 452

The LOAEL is 46.2 mg/kg/day for males based on slight multifocal hyperplasia in the renal
epithelium; 2 LOAEL was not established for females (>44.8 mg/kg/day). The NOAEL for
males is 14.7 mg/kg/day; the NOAEL for females is 44.8 mg/kg/day.

This chronic study in the dog is Acceptable/Guideline and satisfies the guideline requirement
for a chronic oral study [OPPTS 870.4100, OECD 452] in dog.

COMPLIANCE: Signed and dated GLP, Quality Assurance, flagging, and Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: XDE-638
Deseription: Off-white powder
Lot/Batch #: B-765-44
Purity: 97.7% a.i.
Compound Stability: Stable for at least 18 days in diet
CAS # of TGAIL: Not provided
Structure:

™~

o N _</ N N
F o -}S; N
0‘\
F

s

=

2. Vehicle: Diet

3. Test animals:

Species: Dog
Strain: Beagle
Age/weight at study initiation: 6 months/males: 7.0-8.8 kg; females: 5.6-8.1 kg
Source: Marshall Farms USA, Inc., North Rose, NY
Housing; Individually in 3x7x5 1i. cages with plastic-coated floors
Diet: LabDiet® Certified Canine Diet #5007, meal form (PMI Nutrition
International, St. Louis, MQ.), ad libitum
Water: Tap water, ad libifum
Environmental conditions: Temperature: 19-25°C
Humidity: 40-70%
Air changes: 12-15 far
Photoperiod: 12 hours light/dark

Acclimation period: Males: 25 days; Females 26 days
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Chronic Foxicity Study (dogs) (2002) Page 3 of 10

PENOXSULAM/119031 OPPTS 870.4100b / QOECD 452

A. STUDY DESIGN:

1. In life dates: Start: July 31, 2000 (males), August 1, 2000 (females); End: July 31, 2001
(males), August 1, 2001 (females)

2. Animal assignment: Animals were randomly assigned by stratification of body weight to the
test groups noted in Table 1.

_ TABLE 1. Study design i
Test group Conc. in diet (%) D:;;;E;::;; ! # Male # Female
Control 0 0 T 4
Low 0.015 F(53) 2 (4.9) 4 4
Mid 0.645 & (14.7) 2 (14.0) 4 4
High 0.15 J{46.2) ? (44.8 4 4

3. Dose selection rationale: The doses were selected based on the results of a 13-week study in
Beagle dogs (Study No. 991090, MRID 45830909) fed diets containing 0.015, 0.045 or
0.15% XDE-638(5 5.9, 17.8 or 49.4 mg/kg/day, respectively; ? 5.7, 19.9 or 57.1 mg/kg/day,
respectively). Renal pelvic epithelial hyperplasia and crystals in the renal pelvis and collect-
ing ducts were observed in both males and females fed diets containing 0.15% XDE-638.
The LOAEL for the study was 49.4 mg/kg/day. The NOAEL was 17.8 mg/kg/day.

4. Diet preparation and analysis: Test diets were prepared at least every two weeks by mixing
the appropriate amount of test material with Purina Certified Canine Lab Diet # 5007. The
test material was mixed with the feed to prepare the 0.15% diet. Lower concentration diets
were prepared by dilution. The homogeneity of the low- and high-dose dietary mixtures was
determined prior to the study, as well as near the middle and end of the study. Stability data
from the 13-week study in dogs were referenced for this study. Diet concentration
verification at all levels was conducted prior to the start, approximately midway, and near the
end of the study.

Results:

Homogeneity analysis: Individual measurements of XDE-638 were 97-100% and 96-99% of the
target diet concentrations at 0.015 and 0.15%, respectively (calculated by the reviewer from data
on pages 42-44 of the study report).

Stability analysis: Diet mixtures were 101% and 102% of the initial measurements for the
0.015% and 0.15% diets of XDE-638, respectively,18 days after preparation

Concentration analysis: Dietary concentrations were 97-98%, 96-98%, and 97-98% of target
concentrations for the 0.015, 0.045 and 0.15% dietary levels, respectively.

The analytical data indicated that the mixing procedure was adequate and that the variance
between nominal and actual dosage to the animals was acceptable.
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Chronic Toxicity Study (dogs) (2062) Page 4 of 10
PENOXSULAM/119031 OPPTS 870.4100b / QECD 452

5. Statistics: Means and standard deviations were calculated for all continuous data. All
parameters examined statistically were first tested for equality of variance using Bartlett’s
test. If significant, the data were subjected to transformation to obtain equality of variance.

In-life body weights, hematologic parameters (excluding RBC indices and differential WBC),
clinical chemistry parameters, urine volume and urine specific gravity were evaluated using a
repeated measures analysis of variance for time, sex, and dose.

Final body weights, urine volume and organ weights (absolute and relative, excluding
ovaries, uterus, epididymides and testes) were evaluated using two-way ANOVA A one-way
ANOVA was done separately if the sex-dose interaction was significant. Comparisons of
individual dose groups to the control were made with Dunnett’s test when a statistically
significant (p<0.05) effect existed.

Weights (absolute and relative) for ovaries, uterus, epididymides and testes were analyzed by
ANOVA. Ifsignificant, effects were determined in this test by Dunnett’s test.

C. METHODS:

1. Observations: Animals were inspected twice daily for signs of toxicity and mortality.
Detailed clinical examinations were performed prior to test material exposure and at weekly
intervals during the study.

2. Body weight: Animals were weighed during the pre-exposure period, weekly during the first
18 weeks and at least once every four weeks thereafter.

3. Food consumption and compound intake: Food consumption for each animal was deter-
mined before exposure, weekly during the first 18 weeks, and at least once every four weeks -
thereafter. Mean daily diet consumption was calculated as kg food/animal/day. Compound
intake (mg/kg bw/day) was calculated as time-weighted averages from the consumption,
analytical, and body weight gain data. Food efficiency was calculated as (g feed consumed/
day) + (g body wt. gain/day).

4. Ophthalmescopic examination: The eyes of all animals were examined by indirect ophthal-
moscopy before exposure and at study termination.
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Chronic Toxicity Study {dogs) (2002) Page 5 of 10
PENOXSULAM/119031 OPPTS 870.4100b / OECD 452

5. Hematology and clinical chemistry: Blood was collected from the jugular vein of fasted
animals prior to exposure, and during weeks 13, 26, and 52. The times of collection were not

reported. The CHECKED (X)) parameters were examined.

a. Hematology:

X Hematocrit (HCT)* X
X Hemoglobin (HGB)* X
X Leukocyte count (WBC)* X
X Erythrocyte count (RBC)* X
X Platelet count*

Blood clotting measurements*

(Thromboplastin time)

(Clotiing time)

X (Prothrombin time)

Leukocyte dillerential count®

Mean corpuscular HGB (MCH)*
Mean corpusc. HGB conc.{MCHC)*
Mean corpusc. volume (MCVY*
Reticulocyte count

* Recommended for chronic studies based on Guideline 870.4100.

b. Clinical chemistry:

ELECTROLYTES

OTHER

X Calcium*

X Chloride*

Magnesium*

L I e

Phosphorus*

Potassium™®

Sodium*

ENZYMES (more than 2 hepatic enzymes)*

X Alkaline phosphatase (ALK)*

Cholinesterase (ChE)

| Creatine phosphokinase

Lactic acid dehydrogenase (LDH)

X Alanine aminotransferase (ALT/ SGPT)*

Aspartate amingtransferase (AST/ SGOT)*

Gamma glutamy| transferase (GGT)*

Glutamate dehvdrogenase

Albumin*

Creatinine*

Urea nitrogen*

Total Cholesterol*

Globulins

Glucose*

Total bilirubin

Total protein (TP)*
Triglycerides

Serum protein electrophoresis

* Recommended for chronic studies based on Guideline 870.4100.

6. Urinalysis: Urine was collected for 16-hour periods from all animals for timed urine volume

determination before exposure and during weeks 13, 26 and 52. The CHECKED (X)

parameters were examined.

X Appearance* X Glucose*

X Volume* X Ketones

X Specific gravity / osmolality* X Bilirubin

X pH* X Blood*

X Sediment (microscopic) Nitrate

X Protein* X Urobilinogen _

* Recommended for chronic studies based on Guideline 870.4100.
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7.

Sacrifice and pathology: All animals were sacrificed under anesthesia by an IV overdose of
sodium pentobarbital and subjected to gross pathological examination; the CHECKED (X)
tissues were collected and examined histologically with the exception of the tongue (tongue
was collected, but not examined). The (XX) organs were weighed.

TIVE SYSTEM CARDIOVASC/HEMAT. ' NEUROLOGIC ||
Tongue X Aorta, thoracic* XX Brain (multiple sections)*+
X Salivary glands* XX Heart*+ X Periph. nerve*
X Esophagus* X Bone marrow* X Spinal cord (3 levels)*
X Stomach* X Lymph nodes* X Pituitary*
X Ducdenum* XX Spleen*+ X | Eyes (retina, optic nerve)*
X Jejunum* X Thymus GLANDULAR
X Ileum* XX Adrenal gland*+
X Cecum* UROGENITAL | Lacrimal gland
X Calon* XX Kidneys*+ [ xx Parathyroids*
X Rectum* X Urinary bladder* XX Thyroids*
XX Liver*+ XX Testes*+ OTHER
XX Gall bladder* xx || Epididymides*+ X Bone (sternum and/or femur)
X Pancreas* X Prostate* X Skeletal muscle
RESPIRATORY XX || Ovaries*+ X Skin*
Trachea* XX Uterus*+ X All gross lesions and masses*
Lung*++ X Mammary gland*
Nose*
Pharynx*
X [Larynx®

* Required for chronic studies based on Guideline 870.4100.

+QOrgan weight required in chronic studies.
++Organ weight required if inhalation route.

Il.
A.

1.

2

3.

RESULTS:

OBSERVATIONS:

Clinical signs of toxicity and detailed clinical observations: No clinical signs of toxicity
were reported.

Mortality: No unscheduled deaths occurred during the study.

Neurological evaluations: These evaluations were performed during cage-side observations
only. No signs of neurotoxicity were reported.

BODY WEIGHT AND WEIGHT GAIN: There were no statistically significant decreases
in body weight gains or lower body weights relative to controls among exposed groups of
either gender. The data show that there was a possible marginal effect on body weight gain
in 0.15% males; one animal in this group gained only 1.058 kg during the study.
Additionally, the study report indicated that the observed decrements in body weight gains in
exposed males “were interpreted to be related to the higher than usual weight gain of the
control group males” (based on comparison to another 1-year dog study in the same test
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facility: 3.817 kg in the current study vs. 2.899 kg in the previous study). Body weight gains

were higher in all exposed female groups than the control group value.

TABLE 2. Mean body weights (BW) and body weipht gains {BWG) of dogs fed diets containing XDE-638* ]
MALES Control 0.015% 0.045% 0.15%
Initial BW 8.172 = 0.454 8152+ 0.556 7.927 + 0.625 8.088 = 0.834
Final BW 11.988 £ 0739 11.339+ 1.839 11.419 + 0.892 10.618 = 1.835
BWG Wk 1 0.289+ 0263 | 03260269 (113> | 0.392+0.143 (136) | 0.268x0.277(93)
BWG Wk 1-13 1.757 £ 0.350 1.628 = 0.646 (93) | 1.968+£0.395(112) | 1.437x1.011(82)
BWG Wk 1-26 2.335+0.614 2246+ (0,722 (96) | 3.034=1.383 (130) | 2.092+0.349 (90)
BWG Wk 1-52 3.817+ 0.677 3.187 + 1.773 (83) 3.492 + 1.459 (91 2.531 + 1.096 (66)
FEMALES
Tnitial BW 7.019 = 0.631 6.748 £ 0.444 6.878 £ 0.397 6.844 = 1.045
Final BW 8.757+1.132 9.188 = 0.563 8.731 £ 0.678 9.617+ 1.488
BWG Wk 1 0.294 £ 0.171 0428 +0.264 (146) | 0.312+0.059 (106) | 0.386 + 0.227 (131)
BWG Wk 1-13 1.009 £ 0.210 1.607 £0.133 (159) | 1.100+=0.208 (109) | 1.673 +(.234 (166)
BWG Wk 1-26 1.204 £ 0,153 | 2.020:0.355(168) | 1.387+0.514(115) | 1.964 = 0.295 (163)
BWG Wk 1-32 1738 = 0.535 | 2441+£0.225(140) | 1.853+0.304 (107) | 2.774+0.536 (160)

Data from pages 104 -115 of MRID 4583091
*Expressed as kg + SD

*Results in parentheses are percent of control calculated by the reviewer.

*p <0.05; **p <0.01

FOOD CONSUMPTION AND COMPOUND INTAKE:

Food consumption: Food consumption was comparable between groups for each gender;

mean values for 0.15% males were slightly lower than control values throughout the study.

Compound consumption: Time-weighted averages are in Table 1.

Food efficiency: There were no apparent treatment-related effects on food efficiency. Small
decreases observed in 0.15% males were sporadic.

OPHTHALMOSCOPIC EXAMINATION: There were no treatment-related effects

reported.

BLOOD ANALYSES:

Hematology: There were no treatment-related changes observed. Data combined over the
duration of the study showed statistically decreased prothrombin times in 0.15% males and
females relative to controls. However, the maximum decrease of 0.6 seconds is biologically
and toxicologically irrelevant.
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2. Clinical chemistry: There were no changes observed in exposed animals that are considered

toxicologically significant.

Statistically higher ALK activities in 0.15% males and females did not have correlates with
changes in liver weight or histopathology. The ALK activities in these animals decreased
during the study, however, the decreases were less than those in the other groups. Chloride
concentrations were statistically higher and bilirubin concentrations statistically lower in
(.15% males and females, but were within reference ranges for dogs. These effects were not
toxicologically relevant.

URINALYSIS: There were no treatment-related changes found.

SACRIFICE AND PATHOLOGY:

Organ weight: There were no apparent treatment-related effects. Uterine weights of 0.045%
and 0.015% females were statistically decreased. However, two control dogs had increased
uterine weights attributed to false pregnancy with accompanying endometrial hyperplasia.

Gross pathology: No treatment-related gross pathologic alterations were observed.

Microscopic pathology: The only obvious treatment-related effect was very slight multifocal
renal pelvic epithelial hyperplasia in both kidneys of one 0.15% male. Although renal
tubular degeneration was seen in the kidneys of half of the males in each exposure group, as
well as in one (.15% female, there was no apparent dose response by incidence or severity.
This effect was also found in one male and one female control dog.

III. DISCUSSION AND CONCLUSIONS:

A. INVESTIGATORS’ CONCLUSIONS: The investigator concluded “there were no

treatment-related effects on body or organ weights, food consumption, ophthalmologic and
clinical observations, or hematologic and urinalysis parameters. The only toxicologically
significant, treatment-related effect was very slight hyperplasia of the pelvic epithelium of
both kidneys of one male given 0.15% XDE-638. This lesion was identical to effects
reported in 4 of 8 dogs given 0.15% XDE-638 for 13 weeks. The only other treatment-
related effect was a statistically-identified higher mean alkaline phosphatase activity in high-
dose (0.15%) males and females. This alteration was interpreted to not be toxicologically
significant because of the absence of liver weight changes, and the normal microscopic
appearance of the liver in all high-dose animals™.

It was concluded that “the no-observed-effect level (NOEL) following one year of dietary
exposure to XDE-638 was 0.045%, equivalent to 14.7 mg/kg/day for males and 14.0

mg/kg/day for females. The no-observed-adverse-effect level (NOAEL) for females was
0.15% (44.8 mg/kg/day), whereas the NOAEL for males was 0.045% (14.7 mg/kg/day).”
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B. REVIEWER COMMENTS: The reviewer concurs with the study authors’ interpretation of
the data generated for the parameters investigated in this study. However, the reviewer
disagrees with the study authors’ explanation for the occurrence of kidney lesions in two
males and two females receiving 0.15% XDE-638 in the 13-week study while this lesion was
seen in only one male receiving the same dietary level of XDE-638 for one year. The
investigator indicated that “this attenuated response may reflect the gradually diminishing
test material intake (in mg/kg/day) over the course of the study as the dogs continued to grow
while maintaining dietary concentrations constant. For example, the average test material
intake for males and females given 0.15% XDE-638 in the diet for the 13-week study was
49.4 and 57.1 mg/kg/day, respectively. However, over the 1-year period of exposure the
average dosage in males was 46.2 mg/kg/day, while in females it dropped approximately
19% to 44.8 mg/kg/day. This decrease over time is a reflection of the continued growth of
the animals over the course of the study resulting in gradually diminishing dosages. The
following considerations do not support this explanation: 1) the dosages of XDE-638 are
comparable in males receiving the 0.15% dietary level in the 13-week and 1 year studies
(49.4 and 46.2 mg/kg/day, respectively), 2) dosages of XDE-638 in 0.15% males and females
during the first 13- weeks of the 1-year study were comparable to those in the 13-week study
(males - 51.6 vs. 49.4 mg/kg/day, respectively and females - 55.2 vs. 57.1 mg/kg/day,
respectively) and 3) hyperplasia of the pelvic epithelium was observed in a female dog that
received 0.09% (32 mg/kg/day) dietary XDE-638 in a four-week study.

The reviewer agrees with the study authors’ conclusion that the data in the one-year study
show the incidence and severity of the kidney lesions seen in the 4-week and 13-week studies
were not exacerbated by increased duration of exposure to XDE-638, thus cumulative
toxicity was not demonstrated.

Based on the study results, the LOAEL is 46.2 mg/kg/day for males based on slight
multifocal hyperplasia of the renal epithelium; a LOAEL was not established for
females (>44.8 mg/kg/day). The NOAEL for males is 14.7 mg/kg/day; the NOAEL for
females is 44.8 mg/kg/day.

C. STUDY DEFICIENCIES:

Study deficiencies: None that would compromise the acceptability of the study. Histopatho-
logic examination of the pharynx and analyses of blood levels of magnesium (guideline
recommendations for a chronic toxicity study) were not performed.

Report deficiencies: A summary report from the investigating pathologist was not included
with the pathology data.

Data from microscopic examinations of urine from females at 6 months were not reported.
Instead, the 6-month data from males were reported twice.

penox(01:45830914.der.wpd
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DATA EVALUATION RECORD
TXR#: 0051650

STUDY TYPE: Reproduction and Fertility Effects Study - Rat [OPPTS 870.3800 (§83-4)]
OECD 416.

PC CODE:119031 DP BARCODE: D288703
SUBMISSION NO.: S628023

TEST MATERIAL (PURITY): XDE-638 (Penoxsulam; 97.7% a.i.)

SYNONYMS: 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy(1,2,4]triazolo[1,5-c]pyrimidin-2-yl-
6-(trifluoromethyl)benzenesulfonamide

CITATION: Carmey, E.W., Stebbins, K.E., and Zablotny, C.L. (2002) XDE-638: Two-
generation dietary reproduction toxicity study in CD rats. Toxicology &
Environmental Research and Consulting, The Dow Chemical Company, Midland,
MI 48674. Laboratory study number 001125, January 14, 2002. MRID
45830920. Unpublished.

Johnson, K.A. and Baker, P.C. (2000) XDE-638: 13-week dietary probe study in.
CD rats. Toxicology & Environmental Research and Consulting, The Dow
Chemical Company, Midland, MI 48674. Laboratory study number 991212, June
16, 2000. MRID 45830907. Unpublished.

SPONSOR: Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, IN 46268

EXECUTIVE SUMMARY: In a two-generation reproduction study (MRID 45830920), XDE-
638 (97.7% a.i., lot #B-765-44, TSN102058) was administered to 30 male and 30 female Crl:CD
(SD) IGS BR rats/dose at dietary concentrations that provided 0, 30, 100, or 300 mg/kg/day.
One litter was produced in each generation. F, and F, parental animals were administered test or
control diet for 10 weeks prior to mating, throughout mating, gestation, and lactation and until

sacrifice. Doses were selected on the basis of a range-finding study in non-mated CD rats
(MRID 45830907).

Intercurrent deaths of several F; and F, animals were considered incidental to treatment. No
treatment-related clinical signs of toxicity were observed in any animal during the study. No
treatment-related effects on body weights, body weight gains, or food consumption values were
observed in males or females of the F, generation during the premating interval. Absolute body
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weights of the high-dose F, males were significantly (p < 0.05; 88-94% of controls) less than
those of the controls throughout the study. High-dose F, females had significantly lower
(p<0.05; 93% of controls) body weight than the controls only for the first week of premating.
Body weight gains by the high-dose F, animals were similar to the controls. Reduced body
weights of the high-dose F, parental animals during premating were considered a continuation of
preweaning effects. Food consumption by the high-dose F, males was significantly less (p <
0.05; 92-93% of controls) than that of the control group for the first two weeks of premating.

At necropsy, mid- and high-dose males of both generations had increased absolute and/or relative
liver weights due to slight hepatocellular hypertrophy that was not considered to be adverse.
High-dose females of both generations had significantly increased (p < 0.05; 109-115% of
control) absolute and relative kidney weights. Microscopic lesions of the kidney of high-dose F,
and F, femnales included epithelial hyperplasia, inflammation, and crystal formation in the pelvis
and tubular degeneration. The incidences (severity) of kidney lesions in control and high-dose -
females were 1-2/30 (1.00) and 25-26/30 (1.58-2.04), respectively, for hyperplasia, 0/30 and 3-
7/30 (1.25-2.14), respectively, for inflammation, and 3/30 (1.00) and 20-21/30(1.62-1.85),
respectively, for degeneration. In addition, crystals were observed in 0, 0, 2, and 16 F, females
andin 2, 1, 7, and 11 F, females in the control, low-, mid-, and high-dose groups, respectively.
Therefore, the parental systemic toxicity LOAEL for XDE-638 in rats is 100 mg/kg/day for
females based on kidney lesions and 300 mg/kg/day for males based on reduced body
weights of the F; males. The parental systemic toxicity NOAEL is 30 mg/kg/day for females
and 100 mg/kg/day for males.

No differences in mating or fertility indices, precoital interval, or gestation length were seen
between the treated and control groups of either generation. Estrous cyclicity, follicle counts,
and sperm parameters were not affected by treatment.

Body weights of the high-dose F,, and F, dams were significantly lower (p < 0.05; 88-94% of
controls) than that of controls from GD 21 through lactation day 14. The most pronounced effect
on body weight gains during gestation was for days 14-21 when the high-dose F,, and F, dams
had weight gains 79% and 82%, respectively, of the control group levels. Weight changes by the
high-dose dams during the first week of lactation consisted of marked weight loss during days 1-
4 and a lower weight gain than the controls for days 4-7. Recovery was noted in the high-dose
dams after lactation day 7. During gestation, food consumption was similar between the treated
and control groups of both generations. Food consumption by the high-dose F, dams was
significantly less (p < 0.05; 76-88% of controls) than that of the controls on lactation days 1-11.
Food consumption by the high-dose F, dams was significantly (p < 0.05; 70-72% of controls)
less than that of the controls on lactation days 1-7. Compensation was noted in the high-dose F,
and F, dams with food consumption reaching 115% and 110%, respectively, of controls (both p

< 0.05) during lactation days 17-19. The effects on maternal body weights, body weight gain
and food consumption levels during late gestation and early lactation and the effect on pup
weight gain during early lactation support an adverse effect on lactation. The reproductive
toxicity LOAEL for XDE-638 in rats is 300 mg/kg/day for females based on adverse effects
on lactation due to decreased maternal body weight gain during late gestation and early
lactation and was not identified for males (>300 mg/kg/day). The reproductive toxicity
NOAEL is 100 mg/kg/day for females and 300 mg/kg/day for males.
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For litters of both generations, no treatment-related effects were observed on live birth and
viability indices, mean litter sizes, post-implantation losses, numbers of stillborn pups, and sex
ratios. No treatment-related clinical signs of toxicity were observed in the pups during lactation
and gross necropsy was unremarkable. At birth, body weight of the high-dose pups was slightly
(n.s.) lower than that of the control group. High-dose male and female pups from both
generations had significantly lower (p < 0.05) body weights on lactation days 4-21 compared
with the controls. Lower body weights of the high-dose pups were a result of weight gains
76-80% of the control group levels from lactations days 1-7. Weight gains by the high-dose pups
were slightly lower than the controls from lactation days 7-14 and comparable to control levels
from lactation days 14-21. The offspring toxicity LOAEL for XDE-638 in rats is 300
mg/kg/day based on reduced body weight gain during lactation days 1-7 in both
generations. The offspring toxicity NOAEL is 100 mg/kg/day.

This study is Acceptable/Guideline and satisfies the guideline requirement for a two-generation-
reproduction study (OPPTS 870.3800; OECD 416) in rats.

COMPLIANCE: Signed and dated GLP, Quality Assyrance, Flagging, and Data
Confidentiality statements were provided.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: XDE-638
Description: Solid, off-white powder
Lot/Batch #: B-765-44, TSN102058
Purity: 97.7% a.i.
Compound Stability: Not given
CAS # of TGAI: Not given
Structure: ~p

2. Vehicle and/or positive control: Lab Diet® Certified Rodent Diet #5002 (PMI Nutrition
International, St. Louis, MO) was used as the vehicle and negative control. No positive
control was used in this study.

3. Test apimals:
Species: Rats
Strain: CD; Crl:CD (SD) IGS BR, Sprague-Dawley derived
Age at study initiation:  (F,) 6 weeks
Wt. at study initiation:  (F,) Males: 134.6-174.5 g; Females: 115.0-144.4 g on day -2
Source: Charles River Breeding Laboratories, Portage, Ml

Housing: Rats were housed individually in suspended staintess steel wire mesh cages. On GD 19 and
during lactation, females with their litters were housed in solid bottomed cages with
bedding material.
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Diet: PMI Inc. Lab Diet® #5002, meal form, was available ad libitum.
Water: Fresh tap water was available ad libitum,
Environmental Temperature: 19-25°C
conditions: Humidity: 40-70%
Air changes: 12-15/hour
Photoperiod: 12 hrs dark/12 hrs light
Acclimation period: 2 weeks

3.

PROCEDURES AND STUDY DESIGN:

This study was conducted from 7/19/00 to 4/12/01.

Mating procedure: Each female was placed with a male from the same treatment group until
mating occurred or two weeks elapsed. Females were examined daily for the presence of
vaginal plugs and/or sperm in vaginal smears. The day on which evidence of mating was
observed was designated as GD 0. Sibling matings were avoided.

Study schedule: F, and F; parental animals were administered test or control diet for 10
weeks prior to mating, throughout mating (2 weeks), gestation (3 weeks), and lactation (3
weeks), and until sacrifice. One litter was produced in each generation.

Animal assignment: F, animals were randomly assigned to test groups in Table 1 based on
stratification of body weight using a computer program. F, animals were randomly selected
from the F, litters.

TABLE 1. Animal assignment -
Test group Dose* Animals/group
(mg/kg/day) F, Males F, Females F, Males F, Females
Control 0 30 30 30 30
Low (LDT) 30 30 30 30 30
Mid (MDT) 100 36 30 30 30
High (HDT) 300 30 30 30 30

Data taken from text table p. 23, MRID 43830920.
* Diets providing the required doses were administered from beginning of the study until sacrifice.

4.

Dose selection rationale: Selected doses were based on the results of a range-finding study
in the rat (see Appendix). Briefly, 10 animals/sex/group were administered 0, 100, 250, 500,
or 1000 mg/kg/day for 13 weeks. The animals were not mated. The kidney was identified as
the target organ with females more severely affected than males. The NOAEL was 100
mg/kg/day. Therefore, doses of 30, 100, and 300 mg/kg/day were chosen for the two
generation study.

Dosage preparation and analysis: Test diets were prepared weekly by serially diluting a
premix with ground feed. Premixes were prepared at least every 34 days throughout the
study based on stability data. Details of the mixing procedure were not given. Dietary
concentrations were calculated from the most recent body weight and food consumption data
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for each sex. During mating, the pairs were given the lower of the two concentrations
(female) for that dose group. During gestation, females were provided the same dietary
concentration as during mating. Dietary concentrations supplied during lactation were
adjusted using historical food consumption data for lactating females. Until all litters were
weaned, weanlings received the same dietary concentration that was given to the females
during the third week of lactation. Homogeneity of the test article in the diet was determined
for the lowest and highest concentrations four times during the study. Stability of the test
article in the feed had been determined previously. Each test diet was analyzed for
concentration at least three times per generation.

Results

Homogeneity analysis: Concentrations of multiple samples from three positions in the lowest
and highest concentration diets varied by <11% of each other.

Stability analysis: The study authors reported that from a previous evaluation of stability, it was
determined that the test article was stable in the diet for at least 34 days at concentrations used in
the current study. These data were not included in the current report.

Concentration analysis: Absence of test article was confirmed in control diets. Concentrations
of all diets during the study were +£10% of nominal. Overall mean concentrations were 96.0-
98.7% of nominal.

The analytical data indicated that the mixing procedure was adequate and that the variance
between nominal and actual dosage to the study animals was acceptable.

C. OBSERVATIONS:

1. Parental animals: Adults were checked twice daily for clinical signs of toxicity and
mortality. In addition, adults were given weekly physical examinations. Females were given
clinical examinations on GD 0, 7, 14, and 21 and on lactation days 0, 1, 4, 7, 14, and 21.
Males were weighed weekly throughout the study. Females were weighed weekly during
premating, on GD 0, 7, 14, and 21, and on lactation days 1, 4, 7, 14, and 21. Food
consumption was recorded weekly during premating for all animals, weekly during gestation
for females, and on lactation days 1, 4, 7, 11, 14, 17, 19, and 21 for females.

Vaginal lavage samples were collected daily for all adult females for three weeks prior to
mating and during cohabitation until evidence of mating was observed. Additionally, the
stage of estrous was determined for all females at necropsy.

2. Litter observations: Litter observations were made as shown in Table 2. All females were
allowed to litter naturally with the day on which parturition was complete designated as
lactation day 0. On the day of birth, numbers of live and stillborn pups and any visible
physical abnormalities were recorded. The sex and weight of each pup were obtained on
lactation days 1, 4, 7, 14, and 21. On lactation day 4, litters were culled to 4 pups/sex, where
possible. Pups were weaned on lactation day 21.
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All F, weanlings selected for mating were observed daily for vaginal opening beginning on
day 28 or preputial separation beginning on day 35. Anogenital distance was measured on
the F, pups on lactation day 1 and the relative anogenttal distance was calculated to control

for effects due to pup size.

TABLE 2. F,/F, litter cbservations

Time of observation (lactation day)

Observation Day 0 Day1 Day 4 (pre- Day 7 Day 14 Day 21
and post
cull)
Number of live pups X X X X X
Pup weight X X X X X
External X X X X X
examinations
Clinical signs 2X daily
Dead/meoribund pups 2% daily

[_Sex of each pup _ X X X X X

Data obtained from text on pages 26-27, MRID 45830920.

3. Postmortem observations:

a) Parental animals: All amimals sacrificed on schedule, found dead, or sacrificed
moribund were subjected to gross examination. Parental animals were sacrificed after
weaning of the last litter. Fasted animals were anesthetized by carbon dioxide and killed
by decapitation. Uteri of all females were stained with a 10% sodium suifide solution
and were examined for the presence of implantation sites. Primordial follicie counts were
determined on ovaries from all F, females. Sperm parameters were evaluated in control
and high-dose males as follows: right epididymis, motility and histopathology; left
epididymis, counts; right testes, histopathology; left testes, counts,

The (X) tissues were collected from all animals and the (XX) tissues were weighed. The
ovaries, right testis, and right epididymis were preserved in Bouin’s fixative; all
remaining tissues were preserved in neutral, phosphate buffered 10% formalin.
Histopathology was performed on the liver, kidneys, testes, epididymides, prostate,
seminal vesicle, coagulating gland, ovaries, oviducts, uterus, cervix and vagina, pituitary,
adrenals, thyroid, and all gross lesions from the control and high-dose adults.
Reproductive organs from low- and mid-dose animals with signs of reduced fertility were
also examined histologically.
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' | DIGESTIVE SYSTEM CARDIOVASC/HEMAT. | | NEUROLOGIC

X Tongue/Oral X Aorta, thoracic XX Brain
X Salivary glands X Heart X Peripheral nerve
X Esophagus X Bone marrow X Spinal cord (3 levels)
X Stomach X Lymph nodes XX Pituitary
X Duodenum XX || Spleen X Eyes (retina, optic nerve)
X Jejunum X Thymus GLANDULAR
X Heum XX || Adrenal gland
X Cecum UROGENITAL X Lacrimal gland
X Colon XX || Kidneys X Harderian gland
X Rectum X Urinary bladder X Parathyroids
XX Liver XX Testes XX Thyroids

Bile duct XX || Epididymides X Mammary gland
X Pancreas XX || Prostate X Sebaceous gland

XX || Seminal vesicle
RESPIRATORY XX || Coagulating gland OTHER

X Trachea XX || Ovaries and Ovidncts - X Bone (sternum and/or femur)
X Lung XX || Uterus X Skeletal muscie
X Nose X Cervix and vagina X Skin

Pharynx X All gross lesions and masses
X Larynx

D.

1.

b) Offspring: The F, and F, offspring culled on day 4 were sacrificed and discarded. Three
weanlings/sex/litter were randomly selected for necropsy examination and the brain,
spleen, and thymus were weighed. Weanlings not selected as parents or for necropsy
were examined grossly, sacrificed, and discarded.

DATA ANALYSIS:

Statistical analyses: For body weight, food consumption, anogenital distance, sperm count,
follicle count, percent total and progressively motile sperm, mean estrous cycle length, and
organ weight data, homogeneity of variance was determined by Bartlett’s test. Based on the
outcome of Bartlett’s test, either a parametric or nonparametric analysis of variance
(ANOVA) was performed followed by Dunnett’s test or the Wilcoxon Rank-Sum test with
Bonferroni’s correction. Gestation length, age at vaginal opening or preputial separation,
average time to mating, and litter size were analyzed by a nonparametric ANOVA followed
by the Wilcoxon Rank-Sum test with Bonferroni’s correction. Sperm morphology data were
arcsine transformed and analyzed by parametric ANOVA followed by Dunnett’s test.
Mating, conception, fertility, and gestation indices were analyzed by the Fisher exact test
with Bonferroni’s correction. Evaluation of neonatal sex ratio was performed by the
binomial distribution test. Survival indices, post-implantation loss, and other incidence data
among neonates were analyzed using the litter as the experimental unit by the censored,
modified Wilcoxon test with Bonferroni’s correction.
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2,

3.

IL.

Indices:

Reproductive indices: The following reproductive indices were calculated from breeding and
parturition records of animals in the study:

Female mating index (%) = (No. females with evidence of mating/No. paired) * 100

Male mating index (%) = (No. males with evidence of mating/No. paired) x 100

Female conception index (%) = (No. females with evidence of delivering a litter/No. mated) x 100
Male conception index (%) = (No. maies siring a litter/No. mated) x 100

Female fertility index (%) = (No. females with evidence of delivering a litter/No. paired) x 100

Male fertility index (%) = (No. males siring a litter/No. paired) x 100

Offspring viability indices: The following v1ab1hty indices were calculated from lactation
records of litters in the study:

Gestation index (%%) = (No. females delivering a viable litter/No. females delivering a litter) x 100

Gestation survival index = percentage of pups alive at birth

Post-implantation loss = (No. implants - No. viable offspring)/(No. implants} x 100

Pup survival index day 1 or 4 (%) = (No. viable pups on day 1 or 4 pre-cull/No. pups born alive) x 100

Pup survival index day 7, 14, or 21 (%) = (No. viable pups on day 7, 14, or 21/No. alive on day 4 post-cuil) x 100

Historical control data: Historical control data for day 1 and 4 pup survival were givenin a
text table. These data were from eight studies conducted during 1996-2000. No other
historical contro] data were included.

RESULTS:

PARENTAL ANIMALS:

Mortality and clinical signs: One high-dose F, male was found dead on test day 29 with no
prior clinical signs; a cause of death was not determined. One low-dose F,, female was found
dead on test day 122 (after lactation) with pyometra diagnosed at necropsy. Another low-
dose F, female was sacrificed moribund on day 58 due to an injury to the nose. One mid-
dose F, male was found dead on test day 115 with no apparent cause of death. One mid-dose
F, female died on day 137 following an injury. These deaths are considered incidental to
treatment. All remaining parental animals of both generations survived to scheduled
sacrifice. No treatment-related clinical signs of toxicity were observed in any animal during
the study. Common findings in treated and control animals of both generations included
malocclusion, flaking/scaling skin, and periocular soiling.
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2. Bodv weight and food consumption:

a) Premating: Selected body weight and body weight gain data for the F; and F, parental
animals are given in Tables 3 and 4, respectively. No treatment-related effects on body
weights, body weight gains, or food consumption levels were observed in the males and
females of the F,, generation during the premating interval.

Absolute body weights of the high-dose F, males were significantly (p < 0.05) less than
those of the controls throughout the study (from day 1 to termination at day 134). High-
dose F, females had significantly lower (p < 0.05) body weight than the controls only for
the first week of premating. Weight gains by the high-dose males and females were
>90% of the control levels throughout premating. Body weights and weight gains for the
low- and mid-dose groups were not affected by treatment. Food consumption by the
high-dose males was significantly less (p < 0.05; 92-93% of controls) than that of the
control group for the first two weeks of premating. Thereafter, food consumption by the
high-dose F, males was similar to that of the controls. In females of all treated groups
and in low- and mid-dose males, food consumption was not affected by during premating.
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TABLE 3. Selected body weight (g) and body weight gain (g) data for the F, adults during the premating interval
Endpoint and day er interval 0 mg/kg/day 30 mg/kg/day 100 mg/kg/day 300 mg/kg/day
Males
Body weight day -2 154.0 = 10.6 153.9+10.7 1540+ 10.7 153.9+ 109
Body weight day 6 213.9+13.5 2126+ 144 2133+ 13.8 212.8+15.2
Body weight day 20 3297+ 1835 327.3+22.1 327.8+213 330.5+23.8
Body weight day 48 456.9+£29.0 451.5+38.6 458.6+32.6 4479+342
Body weight day 69 (end of 511.3£33.1 502.7+46.1 515.5+£393 502.9+38.0
premating)
Body weight day 124 600.6 £ 48.2 5800+ 57.0 603.3 +£50.7 587.6+43.3
(termination)
Weight gain premating® 357.3 348.8 361.5 349.0
Weight gain overall® 446.6 426.1 4493 433.7
Females ]

Body weight day -2 1292+ 7.7 1292+ 7.8 1290+ 7.8 1293+ 7.7
Body weight day 6 159.1+£9.7 158.1 £9.7 158494 157.4+ 85
Body weight day 20 206.9+13.2 204.6+153 2075125 206.8+13.0
Body weight day 48 2585+ 17.0 252.3+22.8 2378+ 16.2 2544+ 16.1
Body weight day 69 (end of 276.6+ 18.7 269.1+£229 27532194 269.9+20.1
premating)
Weight gain premating® 147.4 139.9 146.3 140.6

Daia taken from Tables 20 and 21, pp. 92-93 and 94, respectively, MRID 45830920,

*Calculated by reviewer from group mean values.
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TABLE 4. Selected body weight (g) and body weight gain (g)

data for the F, adulis during the premating interval

Endpoint and day or interval | 0 mg/kg/day [ 30 mg/kg/day 100 mg/kg/day | 300 mg/kg/day
Males

Body weight day 1 1123+ 109 1099+ 13.8 1081 +11.1 99.1* + 14.8 (38)

Body weight day 15 241.5+18.9 2364218 23232196 216.8* + 23.5 (90)

Body weight day 29 358.9=x27.5 351.6x28.6 346.3£27.0 329.5% £29.3 (92)

Body weight day 50 469.7 +38.6 4593+ 379 457.9+33.5 440.7* £ 37.6 (94)

Body weight day 71 534.8 £46.0 518.0x449 5184474 497.5% £ 49.2 (93)

(end of premating)

Body weight day 134 642.3+ 57.8 621.3 +60.6 6243+ 54.1 598.4*% £ 59.2 (93)

(termination)

Weight gain premating® 422.5 408.1 4103 398.4 (50)

Weight gain overall® 530.0 511.4 516.2 499.3 (94)
Females ‘

Body weight day 1 9.7:93 97481 979+ 11.8 90.2* £ 11.0(93)

Body weight day 15 1729+ 14.6 172.1 £ 10.1 175.6 £ 16.8 165.7+12.2

Body weight day 29 221.4+20.3 2187 15.1 2252+21.2 210.8+12.8

Body weight day 50 269.7+26.7 2640193 272.9+253 258.1+17.2

Rody weight day 71 290.8+289 2839+213 293.5£25.2 281.0+203

(end of premating)

Weight gain premating® 194.1 186.5 195.6 190.8

Data taken from Tables 26 and 27, pp. 99-100 and 101, respectively, MRID 45830920,

*Number in parentheses is percent of control; calculated by reviewer.
*Calculated by reviewer from group mean values.
Significantly different from control; *p < 0.05.

b) Gestation and lactation: Selected mean absolute body weights of F; and F, dams during
gestation and lactation are given in Tables 5 and 6, respectively. Body weights of the
high-dose F; and F, dams were lower than the controls throughout gestation and lactation.
For the F; and F, dams, statistical significance (p < 0.05) was reached by GD 21 due to
overall weight gains 85% and 90%, respectively, of the control group levels. The most
pronounced effect on body weight gain during gestation was for days 14-21 when the
high-dose F, and F, dams had weight gains 79% and 82%, respectively of the control
group levels. Body weights of the high-dose dams of both generations were also
significantly less (p < 0.05; 88-93% of controls) than those of the control group through
lactation day 14. Weight changes by the high-dose dams during the first week of
lactation consisted of marked weight loss during days 1-4 and a lower weight gain than
the controls for days 4-7. Recovery was noted in the high-dose dams due to either greater
weight gain or less weight loss than controls after lactation day 7.
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During gestation, food consumption was similar between the treated and control groups
of both generations. Food consumption by the high-dose F, dams was significantly less
(p < 0.05; 76-88% of controls) than that of the controls on lactation days 1-4, 4-7, and 7-
11. Food consumption by the high-dose F, dams was significantly less (p < 0.05; 70-
72% of controls) than that of the controls on lactation days 1-4 and 4-7. Compensation
was noted in the high-dose F;, and F, dams with food consumption 115% and 110%,
respectively, of controls (both p < 0.05) during lactation days 17-19. Food efficiency
(estimated by reviewer) for the high-dose dams was slightly lower than that of the control
groups during GD 14-21 (F: 0.40 vs 0.47 for controls; ¥,: 0.26 vs 0.51 for controls) and
negative during lactation days 1-4 due to the marked weight loss by these dams (F,: -0.11

vs 0.05 for controls; F,: -0.06 vs 0.18 for controls).

TABLE 5. Body weights (g) and body weight gains (g) of F, dams during gestation and lactation
Endpoint/Day 0 mg/kg/day 30 mg/kg/day 100 mg/kg/day 300 mgfkg/day
Gestation
Body weight GD 0 27770+ 14.8 267.7£182 - 2753+ 196 270.0+£22.3
Body weight GD 7 310.7+ 136 3002+ 18.1 3124+ 19.6 300.8 £23.3
Body weight GD 14 3425+ 14.0 331.8+208 3437 £21.0 329.7+23.0
Body weight GD 21 4127+ 189 407.7+258 419.6 +28.6 385.1* £ 38.5 (93r
Weight gain GD 0-7 330+94 326+54 37.1:68 308+7.7
Weight gain GD 7-14 31.7x49 3l.6+44 313+356 28570
Weight gain GD 14-21 702+ [7.1 73.9+12.0 75.9+13.4 55.4+£24.6(79)
Lactation
Body weight LD 1 3126+ 14.2 299.8* + 16.5 312.2+21.2 290.3* £ 30.8 (93) -
Body weight LD 4 316.9+ 153 307.3+19.7 3172+ 21.2 283.1* £ 25.7 (89)
Body weight LD 7 3299+ 14.5 3224215 329.2+2038 290.9* £ 24.5 (88)
Body weight LD 14 3469+ 156 341.2x 205 346.4 £20.3 319.5* £22.0(92)
Body weight LD 21 3259151 318.6£16.7 3293+ 18.8 3194210
Weight gain LD 1-4 43+88 7499 51+120 -72*%+14.0
Weight gain LD 4-7 13.0+83 15.1+£8.5 11.9+£10.1 78+119
Weight gain LD 7-14 17.0+11.0 18877 17.2+14.3 28.6* + 16.3
Weight gain LD 14-21 -21.0=11.2 226£105 | -17.1+153 -0.1* £ 16.1

Data taken from Tables 22-25, pp. $5-98, MRID 45830920,
*Number in parentheses is percent of control; calculated by reviewer.
Significantly different from control: *p < 0.05.
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| TABLE 6. Body weights (=g} and body weight gains (g) of F; dams during gestation and lectation
Endpoint/Day 0 n-lg.’kglday 30 mg/kg/day 100 mg/kg/day 300 me/kg/day

Gestation
Body weight GD 0 288.0+25.7 279.9+21.7 29241263 273.6+17.4
Body weight GD 7 321.8+27.8 317.0£23.1 327.7+£29.3 308.0+18.5
Body weight GD 14 350.4+29.4 3424 +25.7 357.0x29.2 338.2+20.1
Body weight GD 21 4278327 4149 +27.7 434.6+32.0 401.6* + 33.6 (94)°
Weight gain GD 8-7 34554 37.2%£6.5 354z 8.1 34082
Weight gain GD 7-14 28669 254109 29368 30.2+6.7
Weight gain GD 14-21 774+ 16.5 725154 77.6+16.8 63.4% +25.1 (82)
Lactation

Body weight LD 1 3223271 311.5+240 3241£296 300.9* =25.8 (93)
Body weight LD 4 3386+29.2 321.9+25.8 3353+£309 297.1* £ 31.0(88)
Body weight LD 7 34362286 3345222 | 340.5+27.2 297.8* +33.2(87)
Body weight LD 14 360.8+27.9 3526+222 357.8+25.0 324.9% £30.2 (90)
Body weight LD 21 342.1+£254 3373+ 240 334.6+24.3 327.1+20.0
Weight gain LD 1-4 16.2+10.8 10.4 £ 10.9 11.2+103 -3.8% £ 152
Weight gain LD 4-7 5164 12.5*+94 52+85 0.6+ 14.0
Weight gain LD 7-14 17.1+£ 121 182+ 12.6 17395 27.2+213
Weight gain LD 14-21 -18.7+ 121 -153+145 | -23.1+11.2 2.1* £ 16.8

Data taken from Tables 28-31, pp. 102-105, MRID 45830920.
*Number in parentheses is percent of control; calculated by reviewer.
Significantly different from control: *p < 0.05. ‘

3. Test substance intake: Dietary concentrations were adjusted to provide the doses listed in
Table 1.

4. Reproductive function:

a) Estrous cyclicity: No treatment-related effects on estrous cycles were observed in F, or
F, females. Average cycle length for females of both generations was 4.0-4.3 days.

b) Sperm measures: Sperm motility was similar between treated and control males in both
generations. Sperm counts and morphology were not affected in high-dose males of
either generation compared with controls.

5. Reproductive performance: The reproductive performances of the F, and F, animals are
summarized in Table 7. No treatment-related differences in mating, fertility, or gestation
indices were seen between the treated and control groups of either generation. The precoital
interval and gestation length were similar between the treated and control groups.
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_ TABLE 7. ReT)roducﬁve performance of F, and F, rats
Observation 0 mg/kg/day 30 mg/kg/day 106 mg/kg/day 300 mg/kg/day
=
Male mating index (%o} 933 96.6 100 100
Female mating index (%) 933 96.6 100 100
Male concepiion index (%o} 821 78.6 93.3 93.1
Female conception index (%) 821 78.6 93.3 93.3
Male fertility index (%0} 76.7 75.9 933 93.1
Female fertility index (%) 76.7 75.9 933 93.3
Precoital interval (days) 23£15 22+1.2 24x12 27+18
Gestation index (%) 100 100 100 100
Gestation length (days) 21.9+0.7 21.5+0.5 21.6x£06 21.8+04
F _
Male mating index (%) 100 96.7 100 96.7
Female mating index (%) 100 96.7 100 96.7
Male conception index (%) 93.3 89.7 86.7 96.6
Female conception index (%) 933 89.7 86.7 96.6
Male fertility index (%a) 9313 8.7 86.7 933
Female fertility index (%) 93.3 86.7 86.7 93.3
Precoital interval (days) 3120 2.7£09 2513 25+£13
Gestation index (%) 100 100 100 100
Gestation length (days) 21.8+£05 21.7+0.5 21.8%0.5 21.8+0.4 .

Data taken from Tables 53 and 54, pp. 179-180 and 181-182, respectively, MRID 45830920.

6. Parental postmortem results:

a) Organ weights: Absolute and relative (to body weight) liver and kidney weights are
given Table 8. Final body weights of the high-dose F, females and F, males were
significantly less than those of the controls. Mid- and high-dose F, males had
significantly increased (p < 0.05) absolute and relative liver weights, whereas mid- and
high-dose F; males only had significantly (p < 0.05) increased relative liver weight.
High-dose F; males also had slightly (n.s.) increased absolute liver weight. High-dose
females of both generations had significantly (p < 0.05) increased absolute and relative
kidney weights. Other occasional differences between the treated and control groups

were sporadic, not dose-related, or the result of lower final body weight.
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TABLE 8: Final body weight and liver and kidney weights of F, and F, animals
| Endpoint | 0 mg/kg/day 30 100 300 0 30 100 300
mg/kg/day | mg/kg/day | mg/kg/day | mg/kg/day | mg/kg/day| mg/kg/day| mg/kg/day
F, males F, females
Final body | 562.8 +46.2| 544.0 + 54.5| 566.5 +49.1 5502=412] 293.0+12.7 284.8+17.3| 290.7=19.4 278.7* =
weight (g) 20.3 (95)
Absolute 15616 | 160x22| 174%219| 17.7%+£22| 97+07 9509 9.7+1.1 99x13
liver wt. (g) (111 (113)
Relative 28+£02 2902 | 3.1*+02| 32%x02| 3302 3302 34x03 3.5%x03
fiver wt. (106) (111} {115 (106)
(&/100 g)
Absolute 4103 40+0.5 41+03 4.0+04 23x02 22+03 2302 | 25*x04
kidney wt. (109)
(e)
Relative 0.73+0.05| 073+0.06| 0.7320.06| 0.73+0.06] 0.80+0.06| 0.79+0.06| 0.80+0.06| 0.92% +.1]
kidney wt. (115)
(&/100 g)
F, males F, females

Final body | 607.1+54.9 584.9+ 57.2) 588.5+49. 560.0% = | 309.2+27.9 303.9+26.00 314.4 £25.5( 2943 18.
weight (g) 60.6 (92)
Absolute 17.0£23 | 173226 17.5+20| 18125 | 93+1.0 94+£09 10,012 9.8+1.1
liver wt. (g)
Relative 28402 29+03 3002 | 32*+03] 3.0x02 31x02 32+04 33*+04
liver wt. (106} (114) {111)
(2/100 g)
Absolute 42405 41x05 42+04 3.9+£04 22+02 22402 2402 | 25%+03
kidney wt. (110)
(2)
Relative 0.69=0.05| 0.71+£0.05| 0.71+£0.07| 0.69£0.06| 0.73+0.08| 0.74+0.05| 0.75=0.05| 0.84* 0.1
Kidney wt. (115)
(&/100)

Data taken from Tables 32-33 and 34-353, pp. 106-110 and 111-113, respectively, MRID 45830920.
*Number in parentheses is percent of control; calculated by reviewer.
Significantly different from control: *p < 0.05.

b) Pathology

1) Macroscopic examination: No treatment-related gross lesions were seen in adults of
either generation.

?2)

Microscopic examination: Treatment-related microscopic lesions consisted of

hepatocellular hypertrophy in males and multiple kidney alterations in females. In the
control, low-, mid-, and high-dose males, centrilobular hepatocyte hypertrophy was
observed in 2, 3, 3, and 10 F, animals, respectively, and in 1, 4, 2, and 16 F, animals,
respectively. The hypertrophy was graded very slight in all animals. Kidney lesions in
females of both generations are listed in Table 9. High-dose F, and F, females had
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increases in hyperplasia of the pelvic epithelium, crystals, inflammation, and tubule
degeneration. In addition, treatment-related crystals were observed at the mid-dose in 7
F, females.

The mean numbers of small and growing ovarian follicles were similar between the high-
dose and control F; females.

TABLE 9: Incidence and severity of kidney lesions in female rats*

Lesion 0 mg/kg/day 30 mg/kg/day 100 mg/kg/day 300 mg/kg/day
F,

Hyperplasia, pelvic 1/30 (1.00) 1730 (1.00) 2/30(1.00) 25/30 (2.04)

epithelium

Crystals 0/30 0/30 2/30 16/30

Inflammation, chronic 0/30 0/30 0/30 8/30 (1.25)

pelvic

Inflammation, chronic 0/30 0/30 S 0/30 7/30 (2.00)

active tubulo-

interstitial

Degeneration, tubule 3/30(1.00) 0/30 4/30 (1.00) 21/30 (1.62)
F,

Hyperplasia, pelvic 2/30 (1.00) 4/30 (1.25) 6/30(1.17) 26/30 (1.58)

epithelium

Crystals 2/30 1/30 7130 11/30

Inflammation, chronic 0/30 0/30 0/30 7/30 (2.14)

interstitium

Inflammation, chronic 0/30 6/30 0/30 3/30(2.00)

active tubulo-

interstitial

Degeneration, tubule 3/30 (1.00) 3/30 (1.00) 530 (1.00) 20/30 (1.85)

Data taken from Tables 40-41, pp. 148-167, MRID 45830920,
*No. affected/No. examined (severity); 1 = very slight, 2 = slight, 3 = moderate. Average severity calcuiated by reviewer.

B. OFFSPRING

1. Viability and clinical signs: Mean litter size and viability (survival) results from the F, and
F, pups during lactation are summarized in Table 10. For litters of both generations, no
treatment-related effects were observed on live birth and viability indices, mean litter sizes,
post-implantation losses, numbers of stillborn pups, and sex ratios. For the F, pups,
significantly lower survival indices occurred on day 1 for the low- and mid-dose groups and
on day 4 for the mid-dose group compared with the control group. However, the reduced
survival was not dose-related, survival was >95% at all time points, and the indices were
within the historical control range. No treatment-related clinical signs of toxicity were
observed in the pups or dams during lactation.
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TABLE 10. Viability of F, and F, pups during lactation

100 mg/kg/day | 300 mg/kg/day

Data taken from Tables 53-36, pp. 179-184, MRID 45830520.
Significantly different from control: *p < 0.05.

Observation/study time 0 mg/kg/day 30 mg/kg/day

—— F, pups
Number of viable litters 23 22 28 28
Mean number of live pups/litter 123+3.4 13.2+24 13.3+22 123+£29
Mean number of stillborn pups/litter 02x0.5 0205 0.2x06 0.2+11
Gestation survival (pup live birth) 98.6 98.6 98.4 98.3
index (%)
Mean post-implantation loss 9.77+£9.10 5.10* + 6.87 80594 9.07+12.64
Day 1 survivat index (%) 99.6 97.9* 97.0* 97.4
Day 4 (pup viability) index (%) 99.6 97.6 95.4% 97.1
Day 21 (pup lactation) index (%) 100 100 99.6 99.5
Sex ratio day 1 (% male) 47 52 45 51

Fy pups

Number of viable litters 28 26 26 28
Mean number of live pups/litter 13.1+£2.8 128+29 141228 13.0+2.7
Mean rumber of stillborn pups/litter 0205 04=12 0103 0104
Gestation survival (pup live birth} 98.7 97.1 99.5 99.2
index (%)
Mean post-implantation loss 8.20+8.09 11.39+ 16.16 7.10+6.34 7.81+8.12
Day 1 survival index (%) 98.6 99.1 99.5 99.4
Day 4 {pup viability) index (%4) 97.8 98.5 99.2 99.2
Day 21 (pup lactation) index (%) 160 100 99.5 97.7
Sex ratio day 1 (% male) 58 48 47 47

2. Body weight: Body weight and body weight gain data for the F, and F, pups are given in
Tables 11 and 12, respectively. Body weights of the low- and mid-dose pups were not
affected by treatment in either generation. At birth, body weight of the high-dose pups was
slightly (n.s.) lower than that of the control group. High-dose male and female pups from
both generations had significantly lower (p < 0.05) body weights from lactation days 4-21
compared with the controls. Lower body weights of the high-dose pups were a result of
weight gains 76-80% of the control group levels from lactations days 1-4 and 4-7. Weight
gains by the high-dose pups were slightly lower than the controls after lactation day 7 (>89%

of control value).
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TABLE 11. Mean body weights (g) and body weight gains (g) of the F, pups during lactation
Day of lactation 0 mg/kg/day 30 mg/kg/day 100 mg/kg/day 300 mg/kg/day
Males

Body weight
1 78+ 1.2 73407 7.3+£0.7 7111
4 (posteull) 11.6+2.2 105+1.2 10.7+1.3 10.0* = 1.6 (8B6)*
7 18.0+29 167+ 1.3 16920 14.5* £ 2.3 (83)
14 36.0+46 34022 34735 31.3*+3.8(87)
21 577173 543+42 55658 52.4% 56 (91)

Body weight gain®
1-4 38 32 34 2.9(76)
4-7 6.4 6.2 6.2 49 (77N
7-14 18.0 17.3 17.8 16.4 (91)
14-21 217 203 209 211

Females

Body weight
1 73+13 6.8+0.7 7.0+07 6.6+£1.0
4 {postcull) 11.0+22 99+12 10.2+1.1 9.5% + 1.2 (86)
7 17029 158+ 14 162+ 1.8 14.3%* £ 1.9 (84)
14 346x46 32.7+23 33432 30.0% £ 3.1(87)
21 548+638 52.1+4.3 53.5£52 50.6* + 5.3 (92)

Body weight gain®
1-4 37 3.1 32 2.9(78)
4-7 6.0 5.9 6.0 4.8 (80)
7-14 17.6 16.9 172 15.7 (89)
14-21 202 19.4 20.1 20.6

Data taken from Table 57, p. 185, MRID 45830920.

*Number in parentheses is percent of control; calculated by reviewer.

Calculated by reviewer from group mean values.
Significantly different from control: *p < 0.05.
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TABLE 12. Mean body weights (g) and body weight gains (g) of the F, pups during lactation
Day of lactation 0 me/kg/day 30 mg/kg/day 100 mg/kg/day 300 mg/kg/day
————— —
Matles
Body weight
1 7.1+£0.7 7007 7.1+0.6 68+0.8
4 (postcull) 104+1.2 100+14 10.1 1.1 9.4* + 1.7 (90
7 17.2+19 16.6+19 16.6+1.7 14.6* £ 3.0 (85)
14 34.7+£32 344+£29 342+28 30.4% % 5.5 (88)
21 55.7+£6.0 55.0£5.1 55.0x5.0 51.3*+7.1(92)
Body weight gain®
1-4 33 3.0 3.0 2.6 (79)
4-7 6.8 6.6 6.5 52(76)
7-14 17.5 17.8 17.6 15.8 (90)
14-21 21.0 20.6 20.8 20.9
Females
Body weight
i 6806 6707 6.6+0.6 6.4+08
4 (posteull) 99+1.2 95+14 9612 8.9*+ 1.7 (90)
7 165+ 1.7 15721 15.7+£ 1.9 13.8* + 2.8 (84)
14 33.6+£3.2 32.6+3.9 32.7+3.1 29.3* £ 4.4 (87)
21 53.0£53 51.9+£67 S21+48 49.4+6.1(93)
Body weight gain®
1-4 il 2.8 3.0 2.5(81)
4-7 6.6 62 6.1 4.9 (74)
7-14 17.1 16.9 17.0 15.3 (91)
14-21 19.4 19.3 194 20.1

Data taken from Table 58, p. 186, MRID 45830920.

*Number in parentheses is percent of control; calculated by reviewer.
*Caloulated by reviewer from group mean values.

Significantly different from control: *p < (.05.

3. Sexual maturation (F,) and anogenital distance (¥,): Preputial separation was significantly
(p < 0.05) delayed in mid- and high-dose F, males. The mean age at which preputial

separation was attained for the control, low-, mid-, and high-dose groups was 43.6, 44.0,
45.5, and 46.0 days, respectively. Body weight at attainment was similar between the treated
and control groups. In the F, females vaginal opening was not affected by treatment with the
mean age at attainment 31.3-32.1 days for all groups.

No treatment-related effects were observed on anogenital distance of male or female F, pups
on lactation day 1.

4. Ofispring postmortem results:

a) Organ weights: Final body weights of high-dose male and female F, and F, weanlings
were 89-92% of the control levels. Significant (p < 0.05) differences in organ weights
included lower absolute and higher relative brain weights of the high-dose F; males,
lower absolute and relative thymus weights of the mid-dose F, females, and lower
absolute thymus weight of the high-dose F, females.
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b) Pathology:

1) Macroscopic examination: No treatment-related gross lesions were found in surplus
pups of either generation.

Although not considered to be treatment-related in this reproduction study, cutis laxis (a
developmental malformation of pups characterized by excessive looseness of the skin)
was observed on lactation day 0 in 3 live male pups in the litter of one F, dam (#4534) in
the 30 mg/kg/day group and on lactation day 1 in 1 live female pup in the litter of one F,
dam (#4564) in the 100 mg/kg/day group. No cutis laxis was observed in the lactation
period in any F, control pups or F, 300 mg/kg/day pups or in any F, pups. Also,
macroscopic examination of F, and F, weanlings at 21 days did not reveal any pups with
cutis laxis. See III. B. Reviewer Comments, Important Note (below) for more
information and discussion regarding the relevance of this finding in this reproduction
study.

2) Microscopic examination: Histopathological evaluation of the tissues from the offspring
was not done.

III. DISCUSSION and CONCLUSIONS:

A. INVESTIGATORS’ CONCLUSIONS: The study authors concluded that systemic toxicity
occurred at the high-dose based on decreased food consumption and decreased body weight
or body weight gain (F, males and in F; and F, females during late gestation and lactation),
increased liver weight in males, and increased kidney weight in females. Increased organ
weights at the high dose correlated with histopathological lesions. Mid-dose F, females also
had increased incidences of kidney lesions. No adverse effects were noted on any parameter
of reproductive performance, pup survival or sexual development. Decreased pup body
weight in the high-dose group was attributed to decreased maternal feed consumption and
body weight. Based on these results, the NOEL for parental toxicity was 30 mg/kg/day and
that for reproductive toxicity was 100 mg/kg/day.

B. REVIEWER COMMENTS: Deaths of several parental animals of both generations were
considered incidental to treatment. No treatment-related clinical signs of toxicity were’
observed in the adults at any time during the study.

No effects on body weights, body weight gains, or food consumption values were observed in
the treated groups of the F, generation in the premating interval. Lower body weights of the
high-dose F, adults during premating were considered to be a continuation of offspring
growth effects during the first week of lactation. However, while females completely
recovered body weight by week 2 of premating, males did not. Lower food consumption by
the high-dose F, males during the first two weeks of premating was not considered to be the
cause of the reduced body weights since weight gains were not affected and the magnitude
was not biologically significant. No treatment-related gross lesions were observed in adult
animals of either generation.
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For females the kidney was the target organ. Increased Kidney weight at the high-dose
corresponded with increased incidences and severity of microscopic lesions including
hyperplasia and inflammation of the kidney pelvis and tubular degeneration. In addition, a
dose-related increase in the incidence of crystals in the kidney was observed in the mid- and
high-dose groups. Crystals in the kidney pelvis probably caused the hyperplasia and
inflammation. For high-dose males, increased absolute liver weight may be associated with
hepatocellular hypertrophy which is an indication of exposure to a xenobiotic, but not
considered to be an adverse effect.

High-dose females of both generations had lower body weights during late gestation and
early lactation compared with controls due to markedly reduced weight gains during the last
week of gestation and weight loss during the first week of lactation. Recovery was apparent
by the last week of lactation. Reduced food consumption corresponded with the lower body
weight gains during early lactation but not during gestation. The most pronounced effect on -
maternal body weights was when energy demands for milk production were greatest the week
before and after parturition. Marked weight loss occurred during lactation days 1-4 when
production demands would have been greatest and when food consumption was reduced.
Body weight gains of the high-dose pups of both generations were also decreased compared
with controls during the first week of lactation when pups depend entirely on their dams milk
for sustenance. Although effects on maternal food consumption and body weight are
systemic endpoints, the adverse outcome appeared to be at peak milk production. Therefore,
taken together the effects on maternal weight gain during late gestation and early lactation
and the effect on pup weight gain during early lactation support an adverse effect on
lactation.

Delayed preputial separation by the high-dose F; male pups was probably a result of lower
body weight and early delayed growth of the pups. For the mid-dose F, male pups the slight
delay in preputial separation may have been due to slightly lower body weight, but body
weight was not affected in the mid-dose F, males; therefore, the effect in mid-dose F, males
is not considered biologically significant. No other endpoints of reproductive toxicity or
offspring growth and survival were affected by treatment.

Therefore, the parental systemic toxicity LOAEL for XDE-638 in rats is 100 mg/kg/day
for females based on kidney lesions and 300 mg/kg/day for males based on reduced
body weights of the F, males. The parental systemic toxicity NOAEL is 30 mg/kg/day
for females and 100 mg/kg/day for males.

The reproductive toxicity LOAEL for XDE-638 in rats is 300 mg/kg/day for females
based on adverse effects on lactation due to decreased maternal body weight gain
during late gestation and early lactation and was not identified for males (>300
mg/kg/day). The reproductive toxicity NOAEL is 100 mg/kg/day for females and 300
mg/kg/day for males.

The offspring toxicity LOAEL for XDE-638 in rats is 300 mg/kg/day based on reduced
body weight gain during lactation days 1-7 in both generations. The offspring toxicity
NOAEL is 100 mg/kg/day.
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IMPORTANT NOTE (by Edwin Budd, HED/EPA): Cutis laxis (also called cutis laxa or

dermatomegaly) is an apparently rare developmental malformation characterized by an
excessive looseness of the skin. Dow states that this malformation has been observed,
however, in several recent developmental toxicity studies of unrelated compounds in their
laboratory and “tends to cluster in specific litters, as seen in this [reproduction] study as well,
and is considered to have a genetic etiology (p. 34 in MRID 45830920). Although not
considered to be treatment-related in this reproduction study, cutis laxis was observed on
lactation day 0 in 3 live male pups in the litter of one F, dam (#4534) in the 30 mg/kg/day
group and on lactation day 1 in 1 live female pup in the litter of one F, dam (#4564) in the
100 mg/kg/day group. No cutis laxis was observed in the lactation period in any F, control
pups or F, 300 mg/kg/day pups or in any F, pups. Also, macroscopic examination of F, and
F, weanlings at 21 days did not reveal any pups with cutis laxis.

This finding is noted here because cutis laxis was also observed in 2 fetuses (from 1 litter)
from each of the two highest dose groups in the developmental toxicity study in rats (MRID
45830917) with penoxsulam. In this developmental toxicity study, the following was stated
(on p. 23): “Cutis laxis was observed in several recently conducted developmental toxicity
studies of unrelated compounds in this laboratory, suggesting that this anomaly was related to
the genetic background of the animal stocks, rather than an effect of treatment.” The finding
of cutis laxis in the current reproduction study (in the same strain of rats and from the same
supplier) in 3 pups (in a single litter) at the lowest dose tested and in 1 pup at the middle dose
tested, but not in the control or highest dose tested, seems to support the suggestion that this
finding may, in fact, have a genetic etiology.

C. STUDY DEFICIENCIES: No major deficiencies were identified in the conduct of this study.
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APPENDIX: Range-finding study

STUDY TYPE: 13-Week Dietary Range-Finding Study - CD Rats; OPPTS 870.3100; OECD
408.

PC CODE:119031 DP BARCODE: D288703
SUBMISSION NO.: 5628023

TEST MATERIAL (PURITY): XDE-638 (Penoxsulam; 97.5% a.1.)

SYNONYMS: 2-(2,2-difluoroethoxy)-N-(5,8-dimethoxy[1,2,4]triazolo[1,5-c]pyrimidin-2-yl-6-
(trifluoromethyl)benzenesulfonamide

CITATION: Johnson, K.A. and Baker, P.C. (2000) XDE-638: 13-week dietary probe study in-
CD rats. Toxicology & Environmental Research and Consulting, The Dow
Chemical Company, Midland, MI 48674. Laboratory study number 991212, June
16, 2000. MRID 45830907. Unpublished.

SPONSOR: Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, IN 46268

EXECUTIVE SUMMARY: In a dose range-finding study (MRID 45830907), XDE-638
(97.5% a.i., lot #ND05167938, TSN101773) was administered to 10 male and 10 female CD
rats/dose in diets providing 0, 100, 250, 500, or 1000 mg/kg/day for 13 weeks. Observations
included clinical examination, body weight, food consumption, and ophthalmoscopic
examination. Each animal was subjected to gross necropsy and the liver and kidney {only) were
weighed and examined microscopically. The animals were not mated in this study.

All animals survived to scheduled sacrifice. Final body weight of the high-dose males was 91%
of the controls due to overall body weight gain 84% of the control level. Average food
consumption by the high-dose males was 93% of the controls. Females in the 500 and 1000
mg/kg/day groups had final body weights 92 and 82%, respectively, of the controls due to body
weight gains 78 and 57%, respectively, of the control group level. Average food consumption by
the 500- and 1000-mg/kg/day females was 90 and 76%, respectively, of the controls.

At necropsy, roughened surface of the kidney was observed in 6/10 females given 500
mg/kg/day and in 10/10 females given 1000 mg/kg/day. Absolute kidney weights of these
groups were significantly (p < 0.05) greater than that of the controls. Histopathologically, all
1000-mg/kg/day females and 8/10 500-mg/kg/day females had kidney lesions characterized by
crystal deposition in the collecting ducts and pelvis, hyperplasia of the transitional epithelium of
the pelvis and collecting ducts, and inflammation of the nephron. The severity in the high-dose
females was considered as potentially life-threatening. In males, similar, but slight, microscopic
lesions in the kidney were observed in 2 animals in each of the 500 and 1000 mg/kg/day groups.
Treatment-related minimal hyperplasia of the transitional epithelium of the kidney was observed
in one male and one female administered 250 mg/kg/day. The LOAEL in this study is 250
mg/kg/day, based on kidney lesions in males and females. The NOAEL is 100 mg/kg/day.
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This 13-week dietary toxicity study in CD rats is Acceptable/Non-Guideline as a range-finding
study. It does not satisfy the guideline requirement for a subchronic oral toxicity study (OPPTS
870.3100; OECD 408) in rats because homogeneity and concentrations of test material in the
diets were not conducted; hematology, clinical chemistry and urinalyses were not conducted; and
insufficient organs/tissues were weighed and microscopically examined.

penox03:45830920.der.wpd
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EPA Work Assignment Manager: Ghazi Dannon, Ph.D. Signature:
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DATA EVALUATION RECORD
TXR#: 0051650

STUDY TYPE: Prenatal Developmental Toxicity Study - Rat; OPPTS 870.3700a [§83-3a];
OECD 414.

PC CODE: 119031 DP BARCODE: D288703
SUBMISSION NO.: S628023

TEST MATERIAL (PURITY): XDE-638 (Penoxsulam; 97.5% a.i.)

SYNONYMS: X638177; XR-638; 2-(2,2-difluoroethoxy)-6-(trifluoromethyl)-N-
(5,8-dimethyoxy[1,2,4]triazolo[ 1,5-c]pyrimidin-2-yI)benzenesulfonamide.

CITATION: Carney, E., A. Liberacki, and E. Johnson (2000) XDE-638: Oral gavage
developmental toxicity study in CD rats. Toxicology & Environmental Research
and Consulting, The Dow Chemical Company, Midland, Michigan. Laboratory
study number 991175, September 22, 2000. MRID 45830917. Unpublished.

Liberacki, A., E. Carney, and B. Yano (1999) XDE-638: Oral gavage
developmental toxicity probe study in CD rats. Toxicology & Environmental
Research and Consulting, The Dow Chemical Company, Midland, Michigan.
Laboratory study number 991147, October 11, 1999. MRID 45830916.
Unpublished.

SPONSOR: Dow AgroSciences (DAS) LLC, 9330 Zionsville Road, Indianapolis, Indiana.

EXECUTIVE SUMMARY: In a developmental toxicity study (MRID 45830917) XDE-638
(Penoxsulam; 97.5% a.i., lot #ND05167938, TSN101773) was administered to 25 time-mated
female CD rats/dose by gavage in 0.5% aqueous METHOCEL™ at dose levels of 0, 100, 500, or
1000 mg/kg bw/day on gestation days (GD) 6 through 20, inclusive. On GD 21, surviving
females were sacrificed and necropsied. All fetuses were weighed, sexed, and examined for
external alterations. Approximately one-half of the fetuses from each litter were subjected to
visceral examination, and the remaining one-half were subjected to skeletal examination.

Dose selection was based on the results from a range-finding developmental toxicity study with
Penoxsulam in rats (MRID 45830916), in which administration to groups of 8 time-mated
females by gavage at dose levels of 0, 250, 500, 750, or 1000 mg/kg bw/day on GD 6-20 resulted
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in decreased body weight gain by high-dose dams during GD 15-18 (79% of controls), with no
treatment-related effects on postimplantation loss, live litter size, or resorptions per dam.

In the main study, there were no treatment-related effects on survival, clinical signs, or absolute
body weights. Maternal toxicity was evident at 1000 mg/kg bw/day as decreased body weight
gain (84% of control) and food consumption (91% of control) during GD 18-21 and increased
absolute and relative (to body) kidney weights (118% and 121%, respectively; p<0.05). The
maternal toxicity LOAEL for Penoxsulam in CD rats is 1000 mg/kg bw/day, based on
decreased body weight gain and food consumpftion and increased absolute and relative
kidney weights. The maternal toxicity NOAEL is 500 mg/kg bw/day.

There were no treatment-related increases in fetal deaths/resorptions, and there was no evidence
of altered growth or an effect on developmental variations. Malformations were observed in 0, 2,
2 and 3 fetuses and in 0/24, 2/24, 1/25, and 2/22 litters from the control, low-, mid-, and high-
dose groups, respectively. Incidences of individual variations were similar in the treated and
control groups, and there were no significant increases in fetal or litter incidences of any
individual structural abnormalities for any treated group. Observations of an apparently rare
external malformation (cutis laxis) in 2 fetuses in single litters at both the 500 and 1000
mg/kg/day dose levels are considered noteworthy since a dose-response could be masked by the
rarity of this condition. However, based on a weight-of-the-evidence consideration of all the
available information/data, it is tentatively concluded at this time that the cutis laxis observed in
this study is likely to have a genetic etiology and that there is insufficient information to
conclude that it is a treatment-related effect due to the test material.

Therefore, it is tentatively concluded that the developmental toxicity LOAEL for
penoxsulam in CD rats is not identified (>1000 mg/kg day), and the developmental toxicity
NOAEL is 1000 mg/kg/day.

This developmental toxicity study in the rat is classified Acceptable/Guideline and satisfies the
guideline requirement for a developmental toxicity study [OPPTS 870.3700a; OECD 414] in the
rat.

IMPORTANT NOTE-- Regarding the observations of cutis laxis in this study, additional

historical control data was requested from the sponsor (Dow AproSciences LLC) on 10/21/03.
As of this date (11/12/03), the data has not yet been received. Pending review of this data, it is
tentatively concluded that the cutis laxis observed in the developmental toxicity study in rats is
likely to have a genetic etiology and that there is insufficient information to conclude that itis a
treatment-related effect due to the test material. This conclusion will be re-evaluated when the
data is received from Dow.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality
statements were provided for both studies, and a signed and dated Flagging Statement was
provided for MRID 45830917.




HED Records Center Series 361 Science Reviews - File R086609 - Page 258 of 532

PENOXSULAM/119031

Prenatal Developmental Toxicity Study (Rodents) (2000) Page 3 of 14
QPPTS 870.3700a/ OECD 414

I. MATERIALS AND METHODS:

A.

1.

2.

3.

MATERIALS:
Test material: XDE-638
Description: Solid, off-white powder
Lot #: ND05167938, TSN101773
Purity: 97.5%al.
Compound Stability: Not available
CAS #of TGAI: Not available
Structure: HC.,
H N“'Nlﬂ
H ¢
L
F oL
O oo
F
Vehicle and/or positive control: The vehicle was aqueous 0.5% METHOCEL™ A4M
(lot/batch number and purity not provided). There was no positive control.
Test animals:
Species: Rat (female)
Strain: CD
Age/weight at study inifiation:  10-11 weeks;
approximately 200-250 g
Source: Charles River Laboratories (CRL), Portage, Michigan
Housing: Individually in suspended stainless steel cages with wire-mesh floors
Diet: Purina Certified Rodent Lab Diet #5002 in meal form, ad libitym, (Purina Mills Inc.,
St. Louis, MO.)
Water: Municipal water, ad libitum
Environmental conditions: Temperature: 19-25°C
Humidity: 40-70%
Air changes: approximately 12-15/hr
Photoperiod: 12 hrs dark/12 hrs tight
Acclimation period: Animals were shipped time-mated and arrived 4-3 days before dosing began
PROCEDURES AND STUDY DESIGN:

In life dates: not provided (study initiation date was 8/30/99).

Mating: The females were naturally mated with sexually mature males of the same strain by
the supplier (Charles River Laboratories) and shipped to arrive at the testing facility on
gestation day (GD) 1 or 2. Mating was confirmed by examining the females for the presence
of a copulatory plug, and the day on which a copulatory plug was observed was designated as

GD 0.

Animal assignment: Animals were assigned to the dose groups given in Table 1 according
to GD 0 body weight using a computerized randomization program designed to give uniform
group means and standard deviations.
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T TABLE 1. Animal assignment -1
[ Growup Control LDT MDT HDT
Dese (mg/kg bw/day) 0 160 360 1000
Number of Females 25 25 25 25

Data taken from p. 14, MRID 45830517.

4. Dose selection rationale: Dose levels were selected based on the results from a range-
finding developmental toxicity study with Penoxsulam in CD rats (MRID 45830916;
summarized in the Appendix), in which administration to groups of 8 time-mated females by
gavage at dose levels of 0, 250, 500, 750, or 1000 mg/kg bw/day on GD 6-20 resulted in
decreased body weight gain by high-dose dams during GD 15-18 (79% of controls), with no
treatment-related effects on postimplantation loss, live litter size, or resorptions per dam.

5. Dosage preparation and analysis: Test material-vehicle suspensions were prepared by
mixing appropriate amounts of test substance with 0.5% aqueous METHOCEL™ A4M so
that a 4 mL/kg bw dose volume would yield the nominal doses. Samples taken from all
dosing suspensions at the first mix were analyzed for concentration. Homogeneity was
evaluated using 4 aliquots taken from low- and high-dose suspensions at the first mix.
Stability analysis was not done for the current study; however, the study author stated that
analytical results from a dermal toxicity study (Laboratory study number 991181) indicated
that the test material was stable in the vehicle for at least 14 days at concentrations similar to
those used in the current study. The study author also stated that the frequency at which the
dosing suspensions were prepared was based on these stability results. There was no further
information regarding how often the dosing suspensions were prepared, the preparation
method and storage conditions of the dosing suspensions, or the storage conditions used
during the stability analysis from the dermal toxicity study.

Results:

Homogeneity analysis: Mean concentrations of the low- and high-dose suspensions were 93%
and 105% of nominal, respectively, and the relative standard deviations of both dosing
suspensions were <3%.

Concentration analysis: Absence of the test material in the vehicle control suspension was
confirmed. Mean concentrations of the low-, mid-, and high-dose suspensions were 93%, 100%,
and 105% of nominal, respectively.

According to the available analytical data, the mixing procedure was adequate and the variance
between nominal and actual dosage to the study animals was acceptable.

6. Dosage administration: All doses were administered once daily by gavage, on gestation
days 6 through 20, in a volume of 4 mL/kg of body weight. Dosing was based on daily body
weight determinations.
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C. OBSERVATIONS:
1. Maternal observations and c¢valuations: At least once daily, the animals were observed

cage-side for moribundity, mortality or clinical signs. Detailed clinical examinations were
done daily during the dosing interval. Body weights were recorded on GD 0 at the supplier
and daily during GD 6-21; however, the study report only included body weight data from
GDO0,6,9,12,15, 18, and 21. Food consumption was measured over 3-day intervals during
GD 3-21. On GD 21, all surviving females (non-fasted) were sacrificed via carbon dioxide
asphyxiation and subjected to a limited gross necropsy which included examination of all
orifices, external tissues, and thoracic and abdominal viscera; the liver and kidney were
weighed. Gravid uterine weight and the number and position of live and dead fetuses and
early and late resorptions were recorded, and any uterus without gross evidence of
implantation was stained with 10% sodium suifide to detect very early resorptions. Numbers
of corpora lutea were only recorded from females with at least one fetus. Representative
sections of gross lesions, liver, and kidneys were retained in 10% neutral buffered formalin,
and liver samples from 10 pregnant controls and 10 pregnant high-dose females were
subsequently examined microscopically.

Fetal evaluations: All fetuses were weighed, sexed, and subjected to external examination,
and live fetuses were euthanized via oral sodium pentobarbital. A computer was used to
select at least one-half of the fetuses from each litter for visceral examination by gross
dissection, and heads from these fetuses were fixed in Bouin’s solution and examined by
serial sections. The remaining fetuses were examined for skeletal alterations after being
processed and stained with Alcian Blue and Alizarin Red S. Fetal alterations were classified
as malformations or variations.

DATA ANALYSIS:

Statistical analyses: Maternal body weight, organ weight, and food consumption data and
fetal body weights were first analyzed using Bartlett’s test for equality of variances. Data
with homogenous variances were analyzed using a parametric analysis of variance
(ANOVA), followed by Dunnett’s test if significant. Data with non-homogenous variances
were analyzed using a non-parametric ANOVA, followed by the Wilcoxon Rank-Sum test
with Bonferroni’s correction, if significant.

Mean numbers of corpora lutea, implantations, and viable fetuses per litter were analyzed
using a non-parametric ANOVA followed by the Wilcoxon Rank-Sum test with Bonferroni’s
correction.

Pre- and postimplantation losses, resorptions per litter, resorptions per fetal population, and
incidences of fetal alterations were analyzed using a censored Wilcoxon test with
Bonferroni’s correction.

Pregnancy rates were evaluated using the Fisher’s exact probability test with Bonferroni’s
correction.
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2.

Fetal sex ratios were analyzed using a binomual distribution test.

A sequential outliers test was used to identify statistical outliers, which were excluded if
there was a sound scientific reason. All tests used a significance level of p<0.05 except the
sequential outliers test which used a significance level of p<0.02.

Indices: The following indices were calculated from cesarean section records of animals in
the study:

Preimplantation loss (mean %) = [(no. corpora lutea - no. implantations)/no. corpora lutea] x100; calculated by
study author.

Postimplantation loss (%) = [(no. implantations - no. viable fetuses)/no. implantations]*100; calculated by
reviewer.

Historical control data: Historical control data were limited to the following: absolute and
relative (to body) liver and kidney weights; and percentage of dams with resorptions. The
data came from 7 developmental toxicity studies conducted between April 1999 and January
2000. No information was provided regarding the strain and source(s) of the animals, the
dosing intervals, or the vehicles used. ‘

RESULTS:
MATERNAL TOXICITY:

Mortality and clinical observations: There were no deaths, abortions, or treatment-related
clinical signs during the study. Reported clinical signs included red discharge from the vulva
of one mid-dose female and ear injury, hair loss, discoloration of the fur, or red periocular
soiling, which were each noted in 1-2 high-dose animals.

Body weight: Selected maternal body weight data are given in Table 2. High-dose females
had decreased mean body weight gain (84% of controls, not significant) during GD 18-21.
Mean absolute body weights and body weight gains of the treated groups were otherwise
similar to those of controls, and there were no treatment-related effects on corrected (for
gravid uterus) terminal body weights and corrected gestational body weight gains.

Feod consumption: Mean food consumption of the high-dose group was decreased during
GD 18-21 (91% of controls; p<0.05). Food consumption of the treated groups was otherwise
similar to that of controls.
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TABLE 2. Maternal body weight datz (g) * )
. Dose in mg/kg bw/day (# of Dams) N
Gestafion Day _ Control24) | 10028 |  500025) 1000 (22)
B Absolute body weights
GDO 218.349.9 217.8x12.2 216.4:8.7 217.5x8.6
GD6 250.6x:11.2 251.814.1 247.5x11.2 249.7+11.7
GD 12 282.7x14.1 286.6x15.2 279.3+£12.0 283.3+12.6
GD 18 335.6£16.6 340.3+21.4 330.1214.5 334.3£15.5
GD 21 372.5+£22.9 377.9+28.8 365.6+222 365.2+21.4
Corrected GD 21 279.9+145 289.3+19.0 276.818.3 280.2+13.6
Body weight gains

. GD 0-6 (Pre-treatment) 32.3x5.2 33.9+7.1 31.2%5.1 32246.4
GD6-12° 32.1 34.8 318 337
GD 12-18° 52.9 53.7 50.8 50.9
GD 18-21 36.949.1 376105 3554111 30.9£10.4 (84)
GD 6-21 (Freatment) 121.9+16.6 126.1+22.2 118.1£20.6 115.5+15.7
GD 0-21 15424179 160.1+24.8 149.2+21.6 147.7+18.3
Corrected GD 0-21° 61.6 71.5(116) 60.4 62.7

Data taken from Tables 4 and 5, pp. 32 and 33, respectively, MRID 45830917,

*Walues given as Mean = Standard Deviation.

bCalculated by reviewer using group mean body weight values. Not anatyzed statistically.
“Numbers in parentheses equal percent of control; calculated by reviewer.

4. Sacrifice and pathology:

a. Organ weight: Organ weight data are given in Table 3. The significantly increased
mean absolute (118% of control, p<0.05) and relative (121% of control, p<0.05) kidney
weights of high-dose dams exceeded historical ranges (1.652-1.934 g and 0.448-0.530 %,
respectively) and were considered treatment-related. Statistically significant increases in
the mean relative liver weights of all treated groups and the mean absolute liver weight of
the low-dose group were not considered toxicologically significant due to their small
magnitude (7-9% greater than controls), absence of a dose response, and lack of
treatment-related histopathology.
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TABLE 3. Maternal absolute and relative (to body) organ weight data *

|

Dase in mg/kg bw/day (# of Dams)

Data taken from Table 7, p. 35, MRID 45830917

*Values given as Mean * Standard Deviation.
*Numbers in parentheses equal percent of control; calculated by reviewer.
Significantly different from controls: * p<0.05.

Observation
Control (24) 100 (24) 500 (25) 1000 (22)
Terminal Body Weight (g) 372.5£22.9 377.9+28.8 365.6+22.2 365.2421.4
Kidney: Absolute weight (g) 1.875+0.121 1.919+0.161 1.9260.208 2.212+:0.441 (118) °
Relative weight (%) 0.504+0.034 0.5100.049 0.529+0.067 0.608*+0.133 (121)
Liver:  Absolute weight (g) 13.29+1.40 14.38*+1.39 (108) 14.21+1.61 14.0841.20
Relative weight (%) 3.564+0.256 3.812*+0.310(107) | 3.889*+0.406 (109) 3.861*+0.336 (I(LI

b. Gross pathology: Renal enlargement and pale discoloration of the kidney were noted in
two high-dose females: bilaterally in one and unilaterally with pelvic dilatation in the
same kidney in the other. Segmental aplasia of the right uterine horn was an incidental
finding in one low-dose female.

C.

Microscopic pathology: No treatment-related histopathological alterations were seen in
the evaluated liver sections from high-dose dams. Observations included the following:
multifocal aggregates of reticuloendothelial cells adjacent to necrotic or degenerative
hepatocytes in 5/10 control and 6/10 high-dose animals; slight focal necrosis in 1 high-
dose animal; and very slight multifocal necrosis with accompanying inflammation in 2

control animals. Kidney sections were not evaluated.

Cesarean section data: Data collected at cesarean section are summarized in Table 4. There

were no total litter losses or dead fetuses. The pre- and postimplantation losses and mean
numbers of corpora lutea, implantations, viable fetuses, and resorptions of the treated dams
were similar to those of controls. There were no treatment-related effects on fetal body
weight or sex ratio. Treated groups had slightly higher percentages of dams with resorptions,
but all values fell within the historical control range (24.0-62.5%).
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TABLE 4. Cesarean section observations "
Observation Dose (Tgl_kg bw/day)
0 100 500 1000
# Animals assigned (mated) 25 25 25 Il 25
# Animals pregnant 24 24 25 22
Pregnancy rate (%) 9 96 100 88
Maternal wastage:
# Died 0 0 0 0
# Aborted or delivered prematurely 0 0 0 0
# Litters with total resorptions 0 0 0 0
# Litters with viable fetuses 24 24 25 22
Corpora lutea/dam 12.9+1.6 13.5£1.8 13.2£2.0 12.5+£1.9
Total # implantations 296 281 302 256
Implantations/dam 12.3£1.9 11.7£3.6 12.1%2.5 11.6£2.6
Total # live fetuses 280 267 285 238
Live fetuses/dam 11.7:1.8 11.1+3.4 11.4£2.6 10.8+2.5
Total # dead fetuses 0 0 0 0
Total # resorptions 16 14 17 18
Early © 16 14 16 18
Late ® 0 0 1 0
Resorptions/dam 0.7£1.0 0.6+0.7 0.7+0.8 0.8+0.9
# [%] Dams with at least one resorption 10 [41.7] El[45.8] 12 [48.0] 12 [54.5]
Resorptions/dam with resorptions 1.6 1.3 1.4 1.5
Preimplantation toss (mean %) 5.1%£7.8 13.6£23.7 8.1£17.8 7.1£15.9
Postimplantation loss (%) © 54 5.0 56 7.0
Mean fetal weight (g)
Males 5.96x0.40 5.99+0.39 5.80+0.47 5.804:(.32
Fematles 5.69+0.33 5.72+0.34 5.51x0.51 5.59+0.37
Combined sexes 5.83+0.35 5.85:0.36 5.65+0.47 5.74+0.34
Sex ratio (% male) 54 49 49 54

Daia taken from Table 10 and Appendix Tables 7 and 8, pp. 39, 280-283, and 284-450, respectively, MRID 45830917.
* Values given as Mean + Standard Deviation, where appropriate.

® Compiled from individual data by reviewer.

© Calculated as [{Total # Implantations - Total # Fetuses)/Total # Implantations]x 100.

B.

DEVELOPMENTAL TOXICITY: The total numbers of fetuses (and litters) evaluated in
the control, low-, mid-, and high-dose groups were 280 (24), 267 (24), 285 (25), and 238
(22), respectively, and malformations were observed in 0 (0), 2 (2). 2 (1), and 3 (2) fetuses
(litters) from the same respective groups. All reported fetal malformations are given in
Table 5.

External examination: The only reported external malformation was cutis laxis (also known
as cutis laxa or dermatomegaly), which was seen in two fetuses from one litter each in the
mid- and high-dose groups. According to the study author, this rare malformation was also
observed in several [then] recent developmental toxicity studies conducted by the same
laboratory with unrelated compounds; however, no incidences were provided. There were no
external variations.
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2. Visceral examination: A total of 147 (24), 142 (24), 148 (25), and 124 (22) fetuses (and

— e ——eee———————"—=—
TABLE 5. Fetal malformations [fetal (litter) incidences] ‘

litters) from the control, low-, mid-, and high-dose groups, respectively, were subjected to
visceral examination. No visceral malformations were observed. Visceral alterations were
limited to pale liver and hemorrhage of the adrenal gland, liver, lung, or stomach, all of
which were observed in 1-2 fetuses and litters from 1-2 groups.

Skeletal examination: A total of 133 (24), 125 (24), 137 (25), and 114 (22) fetuses (and
litters) from the control, low-, mid-, and high-dose groups, respectively, were subjected to
skeletal examination. Skeletal malformations were limited to extra thoracic vertebrae in one
high-dose fetus and single observations of wavy ribs (Class II) or sternoschisis in low-dose
fetuses from 2 different litters. The most common skeletal variations were delayed
ossification of sternebra(e), zygomatic(s), parietal(s), and/or interparietal, all of which were
seen at similar, low incidences in the treated and control groups and/or without a dose-
response. All other skeletal variations were seen in just 1-3 fetuses and litters from one or
more groups.

Dose (mg/kg bw/day)
Observations * Control 100 500 1000

External examination
Number examined 280 (24) 267 (24) 285 (25) 238 (22) —
Cutis laxis 0 0 2(b) 2(hH

~ Skeletal cxamination |

Number examined 133 (24) 125 (24) 137 (25) 114 (22)
Extra thoracic vertebrae ] 0 0 (D)
Wavy ribs (Class IT) 0 1(1) 0 0
Sternoschisis 0 1 (1) 0 0

Total number affected -
Number with external malformatians_ 0 0 2(1} 2(l) — |
Number with visceral malformations 0 0 0 0
Number with skeletal malformations 0 2(2) 0 (1)
Total number affected 0 2(2) 2(1) 3(2)

Data taken from Table 11 and Appendix Table 8§, pp. 40-42 and 284-450, respectively, MRID 45830917.
* Some observations may be grouped together.

IIT. DISCUSSION AND CONCLUSIONS:

A.

INVESTIGATORS’ CONCLUSIONS: The study author concluded that XDE-638 resulted
in maternal toxicity at the 1000 mg/kg bw/day dose level. This was seen as decreased body
weight gain and food consumption during GD 18-21 and increased absolute and relative
kidney weights. The study author concluded that no indications of embryonal/fetal toxicity
or teratogenicity were seen at any dose level. According to the study author, the NOEL for
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maternal toxicity was 500 mg/kg bw/day, and the NOEL for developmental toxicity was
1000 mg/kg bw/day.

B. REVIEWER COMMENTS:

1.

Maternal toxicity: The reviewer agrees that maternal toxicity was evident at 1000

mg/kg bw/day as decreased body weight gain and food consumption during GD 18-21 and
increased absolute and relative kidney weights. Observations of renal enlargement and pale
discoloration of the kidney in two high-dose females may have been treatment-related;
however, a definitive causal relationship can not be established. The enlarged kidneys may
be related to the increased absolute and relative kidney weights noted in these same two
individuals and in other high-dose animals.

Therefore, the maternal toxicity LOAEL for Penoxsulam in CD rats is .
1000 mg/kg bw/day, based on decreased body weight gain, decreased food consumption,
and increased absolute and relative kidney weights. The maternal toxicity NOAEL is
500 mg/kg bw/day. : :

2. Developmental toxicity:

a. Deaths/resorptions: Maternal treatment did not result in an increase in fetal deaths or
resorptions.

b. Altered growth: There was no evidence of altered growth of the fetuses. Fetal body
weights and ossification rates were comparable between the treated and control groups.

¢. Developmental variations: Treatment did not result in an increased incidence of fetal
developmental variations.

d. Malformations: The total fetal and litter incidences of malformations were not
significantly increased in the treated groups, and all individual malformations occurred at
very low incidences. Observations of an apparently rare external malformation (cutis
laxis) in 2 fetuses in single litters at both the 500 and 1000 mg/kg/day dose levels were
considered noteworthy since a dose-response could be masked by the rarity of this
condition. Regarding these observations, the study report stated (on p. 23): “Cutis laxis
was observed in several recently conducted developmental toxicity studies of unrelated
compounds in this laboratory, suggesting that this anomaly was related to the genetic
background of the animal stocks, rather than an effect of treatment.” However, no further
information/data was provided in the study report on these findings in the “recently
conducted developmental toxicity studies”, This information/data was requested from the

sponsor (Dow AgroSciences LLC) on 10/21/03. As of this date (11/12/03). the

information/data has not vet been received.

Findings in the 2-generation reproduction study in rats on penoxsulam (MRID
45830920), however, seem to support the sponsor’s suggestion that cutis laxis may, in
fact, have a genetic etiology. In this reproduction study, which was conducted on the
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same strain of rat from the same supplier, cutis laxis was observed on lactation day 0 in 3
live male pups in the litter of one F, dam in the low dose (30 mg/kg/day) group and on
lactation day 1 in 1 live female pup in the litter of one F, dam in the mid dose (100
mg/kg/day) group. No cutis laxis was observed in the lactation period in any F, control
pups or F, high dose (300 mg/kg/day) pups or in any F, pups. Also, macroscopic
examination of F, and F, weanlings at 21 days did not reveal any pups with cutis laxis. In
the study report the sponsor stated (on page 34): “[cutis laxis] tends to cluster in specific
litters, as seen in this [reproduction] study as well, and is considered to have a genetic
etiology.” In this reproduction study, cutis laxis was not considered to be treatment-
related.

Pending review of the information/data requested from Dow on 10/21/03. it is tentatively
concluded at this time that the cutis laxis observed in this developmental toxicity study in
rats is likelv to have a genetic etiology and that there is insufficient information to :

conclude that it is a treatment-related effect due to the test material. This conclusion will
be re-evaluated when the information/data is received from Dow.

Therefore, it is tentatively concluded that the developmental toxicity LOAEL for
penoxsulam in CD rats is not identified (>1000 mg/kg day), and the developmental
toxicity NOAEL is 1000 mg/kg/day.

C. STUDY DEFICIENCIES: The study report did not include information regarding the
stability/expiration date of the test material or the storage conditions of the test material and
dosing suspensions.

The following minor deficiencies were also noted:

» In life dates were not provided.

« The chemical structure of the test material was incorrect (incomplete) in the study report
for the main study.

» Numbers of fetal deaths and early/late resorptions were not reported in summary form.

« According to the text (p. 18), numbers of resorptions per litter were analyzed statistically;
however, according to a table footnote (p. 39), this parameter was not subjected to
statistical analysis.
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APPENDIX: Prenatal Developmental Toxicity Study ~ Rat; Range-finding.

TEST MATERIAL (PURITY): XDE-638 {(Penoxsulam; 97.5% a.i.)

CITATION: Liberacki, A., E. Carney, and B. Yano (1999) XDE-638: Oral gavage
developmental toxicity probe study in CD rats. Toxicology & Environmental
Research and Consulting, The Dow Chemical Company, Midland, Michigan.
Laboratory study number 991147, October 11, 1999. MRID 45830916.
Unpublished.

Executive Summary: In a range-finding developmental toxicity study (MRID 45830916)
Penoxsulam (97.5% a.i., Lot #ND05167938) was administered to 8 time-mated female CD
rats/dose by gavage in 0.5% aqueous METHOCEL™ A4M at dose levels of 0, 250, 500, 750, or
1000 mg/kg bw/day on gestation days (GD) 6-20, inclusive. On GD 21, all surviving females
were sacrificed and necropsied. Maternal liver and kidney weights, corpora lutea counts, and
numbers and positions of fetuses and early and late resorptlons were recorded. Fetuses were
euthanized and discarded.

There were no treatment-related effects on survival, clinical signs, food consumption, gross
pathology, or kidney or liver weights. The high-dose group had decreased mean body weight
gain during GD 15-18 only (79% of controls; n.s.). Mean absolute body weights, body gains
corrected (for gravid uterus), terminal body weights, and corrected gestational body weight gains
of the treated groups were otherwise similar to those of controls. Under the conditions of this
study, the maternal toxicity LOAEL for Penoxsulam in CD rats is 1000 mg/kg bw/day,
based on decreased body weight gain. The maternal toxicity NOAEL is 750 mg/kg bw/day.

There were no abortions, total litter resorptions, or dead fetuses. There were no treatment-related
effects on postimplantation loss or mean numbers of resorptions and fetuses per litter. Fetal
body weights, sex ratios, and morphological alterations were not evaluated. Under the
conditions of this study, the developmental toxicity LOAEL for Penoxsulam in CD rats is
not identified (>1000 mg/kg/day), and the developmental toxicity NOAEL is 1000

mg/kg bw/day.

This range -finding developmental toxicity study in the rat is classified Acceptable/Non-
Guideline as a range-finding study. It does not satisfy the guideline requirement for a
developmental toxicity study [OPPTS 870.3700a; OECD 414] in the rat.

Based on the results of this study, dose levels of 0, 100, 500, and 1000 mg/kg bw/day were
selected for the main study in order to achieve a 1000 mg/kg bw/day limit dose with
appropriately spaced lower dose levels in case any maternal or developmental toxicity occurred
at the highest dose level.

penox04:45830917.der.wpd
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FOR HIARC ONLY

ADDITIONAL INFORMATION/DATA ON CUTIS LAXIS

RECEIVED FROM DOW AGROSCIENCES LLC ON 11/18/03



Page is not included iIn this copy.

Pages 271 through 283 are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.

Description of quality control procedures.
Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.
Information about a pending registration action.

X FIFRA registration data.

The document is a duplicate of page(s)

The document i1s not responsive to the request.
Internal deliberative information.

Attorney-Client work product.

Claimed Confidential by submitter upon submission to the
Agency .

The information not included is generally considered confidential
by product registrants. If you have any questions, please
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cuspid

v C

rounding the orifice of the ?ulmonary trunk valvﬁ; ?m‘-f]iﬁuy desig- secondary c., cuticula dentis. : c
nated right, lefi, and anterior ior their positions in the fetal heart (T4, el il - s -

valvala semilunaris dextra valvae lunci pulmonalis, sinistra valvae c‘::rt(;fecli‘ l:g,esk u-tik'u-1a) pl. cutic'ulge [L. "little skin™] 2 homy s c
trunci pulmonalis, and anterior valvae trunci pulmonalis), but they e 3 A . )

are sometimes termed right anterior, posterior, and left anterior semi- ghgem]tltl:’nge?ﬁzl g:ﬁgg{fglgﬁgﬁglg ?Ellles ?)T}fnfr? llﬁ?igglhﬁ:;

turiar cusps, respectively, for their positions in the aduit heart. e : - p |l
sepial c. of tricuspid valve, cuspis septalis valvae atrioventricularis which it combines, being deposited by the epithelial attachments .

dext it migrates along the tooth and separates from the crown aad rar. C
. ofrtae'l.h cuspis dentis It is not preseht on cementurmn to which the periodontal ligamen c
- of ooth, cu .]J - . . not attached. Some authorities consider it to be a nonkeratiniz
cqs-p:d (kus'pid) [MeSH: Cuspid] 1. having one cusp or poeint. product of the epithelial attachment cells, probably contributeds,
2. canine tooth. the gingival fluid and saliva; others consider it as a pathologic prot ¢
cus+pir-date s'pi-dat) [L. cuspidatus] having a cusp or cusps. uct of inflamed gingiva, or a conglutinate of erythrocytes. Calledds: . €
p- (ku‘ ]3 _ y! P ] . g P P secondary cuticle and Nasmyth's membrane. Cf. primary cuticle, unde
cus-pi-des (kus'pi-déz) [L.] plural of cuspis. cuticle. ¢
cus+pis (kus'pis) pl. cus'pides [L.] 1.[TA] a tapering projection or curticruslae (kutik'u-le) [L.] genitive and plural of cuticula. c
structure, applied especially to one of the triangular segments of a N _
cardiac valve, 2. c. dentis. cu-tisdure (ku'ti-dcor) coronary band. c
¢. ante'rior val’vae atrioventricula’ris dex'trae [TA], the anterior custisdusris T T onary band
of the cusps of the right atrioventricular valve; called also anterior . . G "_fjoo ris) coronary C . .
cuisp of tricuspid valve. curtin (ku'tin) [cutis] a waxy substance which, combined withe . ¢
<. ante'rior val'vae atrioventricula’ris sinis'trae [TA], the anterior lulose, {orms the cuticle of plants, o
of the cusps of the left atrioventricular valve; called also anterior cutiresac-tion (ku"ti-re-ak’shan) [cutis + reaction] cutaneoust
cusp of mitral valve. , " action.
cus’'pides commisura’les [TA], commissural cusps: two small cusps _ s . . .
that form the two outer of the three scallops constituting the pos- ~ cWtis (ku'tis) [L.] [TA]  the skin: the outer protective coverlé’ e
terior cusp of the mitral valve, See also c. posterior valvae afrio- the body. consisting of the epidermis and dermis, or corivm. &
ventricularis sinistrae. resting upon the subcutaneous tissues. .
¢. coro'nae, ¢. dentis. c. anseri'na, a transitory localized change in the skin surface caus$ )
¢. denta'lis, c. den'tis {TA)], cusp of tooth: an elevation or mound by elevation of the hair follicles as a result of contraction of .

on the crown of a tooth making up part of the occlusal surface; arrectores pilorum muscles, a reflection of sympathetic nerve &
called also denrial cusp or tubercle. See also twberculum dentis. charge. Called also goose flesh.

c. poste’rior val'vae atrioventricula’ris dex’trae [TA|, the poste’ c. hyperelas’tica, Ehlers-Danlos syndrome. . ) g
rior of the cusps of the right atrioventricular valve; called <. lax'a, a group of connective tissue disorders in which thph .
terior cusp of tricuspid valve. hangs in loose pendulous folds, believed to be assomafred_wﬁl .
c. poste’Hor val'vae atrioventricula’ris sinis'trae [TA], the poste- creased elastic tissue formation as well as an abnormality in © a.r-?
rior of the cusps of the left atrioventricular valve: the term is some- formation, and usually occurring as a genetic disorder andt%"’m',
times used to denote the entire three-scalloped region posterior to sionally in an acquired form. The congenital form, present ?' ost <
the anterior cusp of the mitral valve but at other times is restricted or developing soon afterwards, has several different vartelles -

to the central scallop, with the two outer scallops called the cus- autosomal recessive form associated with severe comp]icqﬁvﬂ%lii;,
cluding pulmonary and cardiovascular manifestations, divert®®’

pides commissurales. Called also posterior cusp of mitral valve. " ! : - 458
c. septa’lis val'vae atrioventricula’ris dex'trae [TA], the cusp of of the urinary and gastrointestinal tracts, and multiple hermm-“ - €
the right atrioventricular valve which is attached to the membra- autosomal dominant form, essentially benign and of only co‘sth IS 8

significance; and an X-linked recessive form (associated w!

nous i icular septum; called also septal cusp of tri id 2 € A ;
us interventricular sep © P p ol tncusp creased activity of lysyl oxidase, the enzyme responsible for m‘.

vaive. b : R 1
formation of aldehyde groups, which are essential for callagenc
cut (kut) a rarrow cleft or wound made by a sharp edge. linkages), characterized by bladder diverticula and dysfuflftrl::: ¢
curta-nerous (ku-ta’'ne-as) [cufis] pertaining to the skin; dermal; growth of bony occipital horns, and relatively normal intellsgiﬂl,;
dermic. the latter is also called occipifal hom syndrome or Ehlers-Dan'c kS

drome, type IX. Affected individuals have a prematurely 28
pearance. hooked nose with everted nostrils, long upper 1,’9"?v0|ge.‘ {
lower eyelids, and sagging cheeks. The acquired form, whichis? . ;

cut-down (kut’'doun) creation of a small incised opening over a
vein to facilitate phlebotomy.

Cu-tere-bra (ku"tar-e’brd) a genus of botflies of the family Cute- preceded by mild fever, usually presents after puberty and 4.,
rebridae, whose larvae commonly infest rodents. - times not until middle age or later. Called also chalazoderm® ..
Cu-te-rebri-dae (ku"tereb’ri-de) a family of New World botflies matochatasis, dermatochalazia, dermatolysis, dermatomegat:?
{order Diptera), the larvae of which parasitize various mammals, alized e!as!qus:s, and lax or foose skin. . ) g ¥
including humans. The one genus of medical interest is Cuterebra. ¢. marmora’ta, a transient form of livedo reticularis occurt’®;:
. X . normal response to cold. Called also marbje skin, Cf. lived®™ :
cuti-cle (ku'to-kol) [L. cufictla, from cutis skin] 1. a layer of more laris. & i
or less solid substance which covers the free surface of an epithelial c. rhomboida’lis nu’chae, actinic elastosts occurring chiefly iﬂfﬂgt .
cell. 2. eponychium (def. 1). in which the skin of the nape of the neck becomes thickened: %o‘gﬁé :
dental c., cuticula dentis. leathery, yellowish in color, and furrowed, acquiring a rbo™" .
en_mnel ¢., primary c. pattern, o ¢
primary c., a film on the enamel of unerupted teeth, considered to <. ver'ticis gyra'ta, thickening of the skin of the scalp, most Dt,;.';‘
be the final product of degenerating ameloblasts after completion involving the vertex, and forming folds and furrows resembli“gsisi“ t
of enamel formation; electron microscopy shows it to consist pri- and gyri of the brain. [t may occur alone of it may be chara s
marily of ameloblasts of the reduced enamel epithelium atfached to of another condition, such as pachydermoperiostosis. €2 g
the enamel by a basal lamina. Called also enamel c. Cf. cuticula den- gyrate scaip. ’ .
tis. . R . sens® &
¢. of root sheath, a layer of cells lining the hair follicles. Cu-ti-vate (ku'tivat") trademark for a preparation of %" |
propionate. E
cut-tlecbone (kut’si-bon) sepium. #g

W

cu-vette (ku-vet’) {Fr. dim. of cuve vat or tub] a conra’""inif.

. specific dimensions (particularly thickness) and optical ProF (& :
Anterior cusp used to examine colored or colorless solutions that are it S_uc“f.i_
bidity, as well as the light scattering of turbid suspension$: Cgmp‘u

bacterial suspensions. Its efficacy depends on its chemicd 3teﬂf’:

. sition; e.g., one made of quariz is vsed for examination Ofmw:&"
Posterior cusp in the ultraviclet region of the spectrum and one made of .
used for examination of materials in the visible range. A i

i

Cu-vier's canal, duct {sinus) (ku-ve-az') [Georges Léﬂl’gg,lsj' ;
tien Frédéric Dagobert, Baron Cuvier, French naturalist. 1 H
see ductus venosus, and see under duct g

CV cardiovascular; coefficient of variation; closing volunm® andé'

C.V. abbreviation for L. cras ves pere, tomorrow evepiﬂg‘
Cusps of the atrioventricular (tricuspid) valve. conjuga'ta ve'ra, true conjugate diameter of the pelvic it et

g

Septal cusp
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Penoxsulam: Developmental Toxicity, Rabbit
The Dow Chemical Company, 2001

MRID 45830918

HED Doc No.: Not Available
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PENOXSULAM/119031
[XDE-638]

STUDY TYPE: PRENATAL DEVELOPMENTAL TOXICITY STUDY - RABBIT
[OPPTS 870.3700b (§83-3b); OECD 414]

MRID 45830918 (Main Stady), 45830919 (Range-finding)
Prepared for

Health Effects Division
Office of Pesticide Programs
U.S. Environmental Protection Agency
1921 Jefferson Davis Highway
Arlington, VA 22202
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Toxicology and Hazard Assessment Group
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Task Order No.03-17
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Donna L. Fefee, D.V.M. Signature:
Date:
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Robert H. Ross. M.S., Group Leader Mﬂpﬂk Wt

Signature: —— JuL 22 003

Date:
Quality Assurance:
Susan Chang, M.S. Signature:
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XDE-638/119031 OPPTS 870.3700b/ OECD 414

EPA Reviewer: E.R. Budd, M.S. Signature: Cﬁlm/e & CJ ol
Registration Action Branch 2, Health Effects Division (7509C) Date (/{7 /03

EPA Work Assignment Manager: G. Dannon, Ph.D. Signature:

Registration Action Branch 3, Health Effects Division (7509C) Date

Template version 11/01

DATA EVALUATION RECORD
TXR#: 0051650

STUDY TYPE: Prenatal Developmental Toxicity Study — Rabbit; OPPTS 870.3700b
(§83-3b); OECD 414.

PC CODE: 119031 DP BARCODE: D288703
SUBMISSION NO.: S628023

TEST MATERIAL (PURITY): XDE-638 (Penoxsulam; 97.5% a.i.}

SYNONYMS: X638177; XR-638; 2-(2,2-difluoroethoxy)-6-(triflucromethyl)-N-
(5,8-dimethyoxy[1,2,4]triazolo[1,5-c]pyrimidine-2-yl)benzenesulfonamide.

CITATIONS: Marty, M., C. Zablotny, and K. Stebbins (2001) XDE-638: Developmental
toxicity study in New Zealand white rabbits. Toxicology & Environmental
Research and Consulting, The Dow Chemical Company, Midland, Michigan.
Laboratory study number 991246, July 25, 2001. MRID 45830918.
Unpublished.

Zablotny, C., E. Carney, and K. Stebbins (2000} XDE-638: Oral gavage
developmental toxicity probe study in New Zealand white rabbits. Toxicology &
Environmental Research and Consulting, The Dow Chemical Company,
Midland, Michigan. Laboratory study number, 991171, December 13, 2000.
MRID 45830919. Unpublished.

SPONSOR: Dow AgroSciences LLC, 9330 Zionsville Road, Indianapolis, Indiana.

EXECUTIVE SUMMARY': In a developmental toxicity study (MRID 45830918), XDE-638
(97.5% a.i., Lot # NDO5167938, TSN101773) was administered to 25 mated New Zealand white
rabbits/dose daily by gavage (7 days per week) in 0.5% aqueous METHOCEL™ at dose levels of
0, 5, 25, or 75 mg/kg bw/day on gestation days (GD) 7 through 27, inclusive. Dose selection was
based on the resulis from a range-finding prenatal developmental toxicity study with XDE-638 in
New Zealand white rabbits (MRID 45830919). In the main study, on GD 28, all surviving does
were killed and necropsied. All fetuses were weighed, sexed, and examined for external,
visceral, and skeletal alterations, and heads from approximately one-half the fetuses per litter
were examined by serial sections.
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Prenatal Developmental Toxicity Study (Rabbits) (2001) Page 2 of 16
XDE-638/119031 QPPTS 870.3700b/ OECD 414

One high-dose doe died on GD 27 after exhibiting decreased defecation, soft mucoid feces,
and/or hypoactivity beginning on GD 22. One high-dose female aborted on GD 23 after
exhibiting severely reduced food consumption beginning on GD 12 with decreased to absent
defecation and/or black feces beginning on GD 15. An increased number of high-dose animals
exhibited gastrointestinal tract effects including decreased or absent feces or mucoid, soft, or
abnormally colored feces (5, 5, 2, and 12 females from the control, low-, mid-, and high-dose
groups, respectively). High-dose females had decreased body weight gains during GD 13-24 and
decreased mean daily food consumption during GD 19-25 (74% and 81-90% of controls,
respectively), although cumulative body weight gain during dosing was unaffected due to
increased body weight gain during GD 24-28 (252%). There were no treatment-related effects
on absolute body weights, corrected (for gravid uterus) body weights and body weight gains, or
liver and kidney weights. The maternal toxicity LOAEL for XDE-638 in New Zealand white
rabbits is 75 mg/kg bw/day, based on death, abortion, clinical signs, and decreased body
weight gain and food consumption. The maternal toxicity NOAEL is 25 mg/kg bw/day.

One high-dose female aborted on GD 23. A single dead fetus was noted in the high-dose group,
and there were no total litter resorptions. High-dose females had slight increases in mean
postimplantation loss (10.8% vs.5.6% for controls) and percentage of resorbed implantations
(12.1% vs. 5.6%) due to small increases in the mean numbers of resorptions per dam and late
resorptions per dam (1.1 vs. 0.5 and 0.7 vs. 0.2, respectively). There were no treatment-related
effects on fetal body weights or sex ratios. Malformations were observed in a total of 3/24, 3/22,
4/24, and 2/21 litters from the control, low-, mid-, and high-dose groups, respectively, with no
treatment-related increases in the fetal or litter incidences of any individual malformation or
variation and no evidence of altered ossification. The developmental toxicity LOAEL for
XDE-638 in New Zealand white rabbits is 75 mg/kg bw/day, based on abortion, increased
postimplantation loss, and increased resorptions. The developmental toxicity NOAEL is 25

mg/kg bw/day.

This developmental toxicity study in the rabbit is classified Acceptable/ Guideline and satisfies
the guideline requirement for a developmental toxicity study (OPPTS 870.3700b; OECD 414) in
the rabbit.

COMPLIANCE: Signed and dated GLP, Quality Assurance, Data Confidentiality, and
Flagging statements were provided for the main study. Signed and dated GLP and Quality
Assurance statements were provided for the range-finding study; however, the Data
Confidentiality statement for the range-finding study was signed but not dated.

I. MATERIALS AND METHODS:

A. MATERIALS:

1. Test material: XDE-638
Description: Solid, off-white powder
Lot #: ND05167938, TSN101773
Purity: 97.5% a.l.
Compound Stability: Not provided

CAS #of TGAL: Not provided
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Prenatal Developmental Toxicity Study (Rabbits) (2001) Page 3 of 16
QPPTS 870.3700b/ OECD 414

Structure:

M-
F H __(IN"N'i\N
F"k’n oéi‘ Nﬁl\‘}
F o,
F CH,

H

O

2. Vehicle and/or positive control: The vehicle was aqueous 0.5% METHOCEL™ (lot/batch

number and purity not provided). There was no positive control.

3. Test animals:
Species:
Strain:

Age/weight at study

initiation:
Source:
Housing:
Diet:

Water:

Envirenmental conditions:

Acclimation period:

Rabbit

New Zealand White

5 to 6 months,

2500-3500 g.

Covance Research Products, Inc., Kalamazoo, Michigan

Individually in suspended stainless steel cages with flattened tube grid floors
LabDier® Certified Rabbit Diet #5325 in pelieted form (PMI Nutrition International,
St. Louis, MO):

approximately 2 oz upon arrival, 4, 6, and 8 oz the following 3 days, and ad libitum
thereafter.

Municipal water ad fibitum

Temperature:  2023°C with the exception of one daily temperature of 23.3° C
Humidity: 40-60%

Air changes: 12-15/hr

Photoperiod: 12 hrs dark/12 hrs light

Animals were shipped time-mated and arrived ~6 days before dosing began

B. PROCEDURES AND STUDY DESIGN:

1. In life dates: Start: December 20, 1999; End: February 8, 2000.

2. Mating: Each female was naturally mated with a male of the same strain while at the
supplier. The day on which breeding was observed was designated as gestation day (GD) 0,
and females were shipped to the testing facility on GD 0 or 1.

3. Animal assignment: Animals were assigned to the dose groups given in Table 1 according

to body weight using a computerized randomization program designed to give uniform group
means and standard deviations. ‘

TABLE I: Animal assignment |
Group Control LDT MDT [ HDT |
Dose (mg/kg bw/day) ¢ 5 25 75
Number of Females 25 25 25 25

Data taken from text, p. 18, MRID 43830918.
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4. Dose selection rationale: Dose levels were selected based on the results from a range-
finding prenatal developmental toxi