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EXECUTIVE SUMMARY

L INTRODUCTION

On September 20, 2006 the Cancer Assessment Review Committee of the Health Effects
Division of the Office of Pesticide Programs will meet to evaluate the carcinogenic potential of

Orthosulfamuron,

1L BACKGROUND

Chemical Name: Orthosulfamuron

TUPAC Namu: 1-(4,6-dimethoxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoylJurea

Other Name: 2-{1[[(4,6-dimethoxy-2-
pyrimidinylDamino]carbonyl JaminoJsulfonyl]Jamino]-N, N-
dimethylbenzamide

CAS Registry No.:  213464-77-8

PC Code: 108209
Structure:
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Orthosulfamuron (1-(4,6-dimethoxypyrimidin-3[2-(dimethylcarbamoyl) phenylsulfamoyl] urea)
is a systemic 1erbicide belonging to the sulfonylurea class of chemicals. [t is being proposed for
control of broadleaf weeds and sedges in rice. The mode of action for orthosulfamuron is
through inhibition of the plant enzyme acetolactate synthase, which 1s also known as
acetohydroxy acid synthase. Inhibition of this enzyme blocks branch-chain amino acid
biosynthesis of valine, leucine, and isoleucine involved in plant growth processes leading to
death of the plant.



III.  EVALUATION OF CARCINOGENICITY STUDIES

1. Combined Chronic Toxicity/Carcinogenicity Study in Sprague-Dawley Rats
Combined Carcinogenicity and Toxicity Study by Dietary Administration to Hans Wistar
Rats for 104 Weeks (2004). Huntingdon Life Sciences Ltd., Huntingdon, Cambridgeshire,
England. Laboratory Project No. A2/05/05/02, AGR/131/033063, AGR131. July 20, 2004.
MRID 46578913,

A. Experimental Design

Orthosulfamuron (IR5878; 98.6-98.8% a.i.; Batch Nos.: FCF/T/191-01 and G009/02) was
administered in the diet to 70 Han Wistar (HsdBrl Han: Wist) rats /sex/dose at nominal
concentrations of 0, 1, 5, 500, or 1000 mg/kg/day for up to 2 years. Twenty rats/sex/dose were
sacnficed at Week 52, and the remaining survivors were sacrificed at Week 104,

B. Discussion of Survival and Tumor Data

Survival Analysis

TOXICITY PHASE

One 500 mgkg/day female rat was killed in extremis during the first 52 weeks (week 20) of”
treatment. Histopathological examination indicated hepatocyte torsion, necrosis, and severe
congestion; this death was considered unrelated to treatment.

CARCINOGENICITY PHASE

There were no statistically significant incremental changes in mortality with increasing doses of
Orthosulfamuron in male rats (Memo, L. Brunsman, 8/30/06, TXRy# 0054345). A total of 54
male and 66 temales assigned to the carcinogenicity phase died or were sacrificed. The overall
group distribution of these deaths was not affected by treatment. Survival in both sexes met the
guideline requirements of 50% at week 78 and 25% at week 104.

Tumeor Analyses

Males

Mate rats had statistically significant trends in thyroid follicular cell adenomas, and adenomas
and carcinomas combined, both at p < (.01. There were statistically significant pair-wise
comparisons of the 500 mg/kg/day dose group with the controls for thyroid follicular cell
adenomas, and adenomas and carcinomas combined, both at p < 0.05. There were also
statistically significant pair-wise comparisons of the 1000 mg/kg/day dose group with the
controls for thyroid follicular cell adenomas, and adenomas and carcinomas combined, both at p
< (L01. The statistical analyses of the tumors in male rats were based upon Fisher's Exact Test
for pair-wise comparisons and the ad hoc Exact Test for trend since there were no statistically
significant trends for mortality. (Table 1, Memo, L.. Brunsman, 8/30/06, TXR# 0054345).
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Historical control data for thyroid follicular cell adenoma in males were not provided by the
Registrant (h storical control data has been requested). Therefore, historical control data were
obtained from Charles River Laboratories (Giknis and Clifford, 2001). In male Wistar Hans
control rats, tested approximately 104 weeks, data were taken from 10 studies initiated prior to
1999. Of these 10 studies, all had adenomas. The percent affected ranged from 1.67-12.73%.
Carcinomas were present in 7 out of 10 studies. The percent affected ranged from 1.67-3.64%.

Females
There were no treatment-related tumors observed in female rats.
‘Table 1. Orthosulfamuron - Han Wistar Rat Study (MRID 46578913)

Male Thyroid Follicular Cell Tumor Rates and Fisher’s Exact Test
and Exact Trend Test Results

Dose (mg/kg/day)

0 I 5 500 1000
Adenomas 1/30 2/50 1/50 73_/ 50 10/49
%) 2) (4) (2) (14) (20)
p= 0.00006%* 0.50000 0.75253 0.02972% 0.00349%*
Carcinomas 0/50 1/50 150 (/50 0/49
() (@ (2) (2) {0) (0)
p= 0.3223 0.5000 0).5000 1.0000 1.0000
Combincd 1/50 3/50 2/50 7/50 10/49
%) (2) (6) (4) (14) (20)
P 0.00030%* 0.30865 0.50000 0.02972%* 0.0034G**

+Number ot -umor bearing animals/Number of animals examined, excluding those that died or
were sacrificed before week 54.

“First adenoma observed at week 70, dose 500 mg/kg/day.
PFirst carcinoma observed at week 91, dose 5 mg/kg/day.

Note: Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.

If 7, then p <0.05. If ", thenp < 0.01.

Historical countrols: thyroid follicular cell adenoma, range = 1.67-12.73%
thyroid follicular cell carcinomas, range= 1.67-3.64%
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C. Non-Neoplastic Lesions in Han Wistar Rats

The non-neoplastic lesions in male and female rats treated with orthosulfamuron are presented
in Tables 2 and 3. In a combined chronic toxicity/carcinogenicity study, after 52 weeks (toxicity
phase), increased (p<0.01) incidences of minimal to moderate centrilobular hepatocyte
vacuolation were observed in the 2500 mg/kg/day males (50-95% treated vs 0% controls) and
minimal to moderate centrilobular hepatocyte hypertrophy in the 2500 mg/kg/day males (60-
75% vs 10%) and 1000 mg/kg/day females (60% vs 0%). Additionally at Week 52, increased
incidence (p<0.05) in pancreatic acinar cell vacuolation was observed in the 1000 mg/kg/day
males (95% treated vs 45% controls); however, other indications of toxicity were not evident,
and an adverse effect at 104 weeks was also not substantiated.

In the carcinogenicity phase, increased (p<0.05) incidences of the following findings (% treated
vs % controis) were observed in the liver: (i) minimal to marked centrilobular hepatocyte
vacuolation in the 2500 mg/kg/day males (62-80% vs 30%); (ii) slight centrilobular hepatocyte
hypertrophy in the 1000 mg/kg/day males (42% vs 6%); (iii) minimal to slight cystic
degeneration in the 1000 mg/kg/day males (16% vs 0%); and (iv) slight to moderate focal
sinusoidal dilatation in the 1000 mg/kg/day females (12% vs 0%). In the thyroid, increased
incidences ot minimal to marked cystic follicular cell hyperplasia (20% treated vs 4% controls;
p<0.05) were noted in the 1000 mg/kg/day males, and increased incidences of minimal follicular
cell hypertrophy were observed in the 2500 mg/kg/day males (42% each treated vs 24% control).
An increased (NS) incidence in slight to moderate chronic progressive nephropathy of the kidney
was observed 1n the 2500 mg/kg/day males (46-52% treated vs 34% controls). Increased
(p<0.05) incidences in the following kidney lesions were observed (% treated vs % controls) in
females: (1) slight to marked chronic progressive nephropathy at 1000 mg/kg/day (52% vs 24%);
(11) minimal t> marked pelvic/papillary epithelium hyperplasia at 2500 mg/kg/day (88-92% vs
70%); and (it ) minimal to marked papillary/pelvic epithelium mineralization at 25 mg/kg/day
(88-94% vs 74%: NS at 5 and 500 mg/kg/day). An increased (p<0.05) incidence of minimal to
moderate hemosiderosis was observed in the spleen of the 2500 mg/kg/day females (86-92%
treated vs 60" controls).

Additionally, increased incidence of peri-islet pigment in the pancreas (22% treated vs 6%
controls; p=0 05) was noted in the 1000 mg/kg/day males; however, this isolated finding was
considered incidental. Increased incidences of other findings in the treated groups relative to
controls were minor and/or not corroborated by other clinical or pathological findings.



Table 2. Non-Neoplastic Histopathological Findings in Male and Female Rats Treated With
Orthosulfamuroen in the Diet for up to 52 Weeks (toxicity phase).

Dose (mg/kg/day)
Microscopic lesion
0 1 5 500 1000
- Malés': T AR A O M A T
e o 0.(0) 0 (0) 0@y | 1070y | 19%%93)
Mirunal 0 0 0 10 5
Slight 0 0 0 0 G
Moderate 0 0 0 0 5
f{ﬁfl‘;}ﬁ:f:’m:‘:lr)"phy 2(10) 5(25) 2(10) | 12%*%(60) | 15%*(75)
Minimal 2 5 2 Bl 0
Shghi 0 0 0 1 14
Moderate 0 0 0 t 1
| e L K A S Females —— =
e T N I R
Minimal 0 0 0 0 11
Shght 0 0 0" 0 1

a  Data were obtained from Table 20F on pages 257-273 and pages 1549-2131 of MRID 46578913,
*  Significantly different from controls; p<0.05
**  Significantly different from controls; p<0.01

Tablie 3. Non-Neoplastic Histopathological Findings in Male Rats Treated With Orthosulfamuron in
the Diet for up to 104 Weeks (carcinogenicity phase).

Dose (mg/kz/day)
Microscopic lesion

0 1 5 500 1000

Liver  Hepatacyte vacuolation,

! * *% ] *E* (G 150%** (80
conteilobular ((otal) 15750 (30) | 5/50* (10) | 4/50%* (8) | 31/50%* (62) | 40/50%* (80)

N inimal 11 4 3 16 6
5 aght 4 1 1 12 28
N oderate 0 0 0 2
varked 0 0 0 1

Hepatacyte hypertrophy,

! § ‘ 21/50%* (42
centrilobular, slight (total} 350 (6) 450 (8) 350 (6) 8/50 (16) L/50%* (42)

Cystie degeneration (total) 0:50 (0) 0/50 () 0/50 () 0/50 (0) 8/50* (16)
\ indinal 0 0 0 0 3
0 4] 0 5
Siighe 0




Microscopic l2sion Dose (mg/kg/day)
0 1 5 500 1004
0/50 (0} 4/50 (8) 5/50 (10) 10/49% (20)
Thyroid Cysue follicular cell 2750 (4)
hype-plasia
hinimal 1 0 I 1 1
SHeht 0 0 1 2 5
Moderate 1 0 2 2
marked 0 0 0 0 2
i;’f::ﬁ:‘gf‘(‘l‘:)‘:gl)hype““)ph” 25024y | 11502 | 1650 3 | 2150 @2) | 21/49 (42)
Kidney ‘rl?;;‘;‘pﬁ’fgygrg:i;‘l’f 17550 34y | 1255024y | 750% 1y | 2650 (52) | 23750 (46)
s1ght 16 11 5 24 21
moderate 1 Q0 1 2 2
marked 0 I 1 0 0

a  Data were obtained from Table 29F on pages 257-273 and pages 1549-2131 of MRID 46578913,
*  Significan: y different from controls; p<0.035
**  Significant y different from controls; p<0.01

Adequacy of the Dosing for Assessment of Carcinogenicity

There were no significant treatment-related effects on meortality. One 500 mg/kg/day female
died during the toxicity phase of the study. In the carcinogenicity phase animals, survival was
64-84% for all groups, and response was unrelated to dose. Thus, survival exceeded guideline
requiremenis of 50% at Week 78 and 25% at Week 104 in both sexes.

At week 52, relative liver weights were increased (p<0.01) in both sexes at 500 (T9-11%) and
1000 (T14-22%) mg/kg/day. Additionally in the 1000 mg/kg/day males, increases (p<0.01) were
observed in absolute liver weights (T20%) and relative kidney weights (T7%). There were also
increased {(p=0.01) incidences of minimal to moderate centrilobular hepatocyte vacuolation
observed in the 2500 mg/kg/day males (50-95% treated vs 0% controls) and minimal to
moderate centrilobular hepatocyte hypertrophy in the 2500 mg/kg/day males (60-75% vs 10%)
and 1000 me'kg/day females (60% vs 0%).

During the sceond year (Weeks 52-104) of treatment at 2500 mg/kg/day, body weight gains were
significantlv ‘p=0.05) decreased (424-38%; not significant [NS] in the 500 mg/kg/day males),
resulting in decreased (p<0.05) overall (Weeks 0-104) body weight gains (111-20%). Relative
kidney weights were increased (p<=0.01) by 11-14%, and an increased (NS) incidence in slight
to moderate chronic progressive nephropathy of the kidney (46-52% treated vs 34% controls)
was observed in males. In females, increased (p<=0.05) incidences (% treated vs % controls) of
minimal to marked pelvic/papillary epithelium hyperplasia (88-92% vs 70%) and minimal to
marked papii ‘ary/pelvic epithelium mineralization (90-94% vs 74%; NS at 500 mg/kg/day) were
noted.



At 2 years, the following findings were noted in males: 1) increased incidence of dark area(s) on
the liver; i1) increased absolute liver weights; iii) increased incidence of slight centrilobular
hepatocyte hypertrophy; and iv) increased incidence of minimal to slight cystic degeneration. In
the females. “he following findings were observed: i) increased relative liver weights; 11)
increased incidence of slight to moderate focal sinusoidal dilatation; 111) increased blood ures; iv)
increased relative kidney weights; and v} increased incidence of slight to marked chronic
progressive riephropathy.,

2. Carcinogenicity Study in CD-1 Mice

Carcinogenicity Study by Dietary Administration to CD-1® Mice for 78 Weeks (2002).
Huntingdon Lite Sciences Ltd., Huntingdon, Cambridgeshire, England. Laboratory Project No.
AGR/130. December 22, 2003. MRID 46578912

A. Expenmental Design

Orthosulfamuron (IR5878; 98.0% a.i.. Batch # FCF/T/172-00 (ex 20525/03/8)] was
administered in the diet to 50 Crl:CD-1"™ (ICR)BR mice/sex/dose at nominal concentrations of
0, 100, 500. ¢r 1000 mg/kg/day for up to 78 weeks.

B. Discussion of Survival and Tumor Data

Survival Analyses

There were no treatment-related etfects observed on mortality. Survival in all groups was 70-
88% at Weck 65, and 58-76% at Week 78, exceeding guideline requirements of 50% at Week 65
and 25% at Week 78.

Tumor Analyses

There were no treatinent-related tumors observed in male or female mice.

C. Non-Neoplastic Lesions in CD-1 Mice

The non-neoplastic lesions observed in male and female mice treated with orthosulfamuron are
presented in Table 4. There were Increased (p<0.001) incidences ot slight to moderate
centriiobular hepatocytes hypertrophy at 2500 mg/kg/day (48-68%) compared to stight
hypertrophy in controls (8%). Increased (p<0.05) incidences of slight to marked centrilobular
hepatocyte vacuelation was observed at 1000 mg/kg/day (50%), and slight to moderate
vacuolation at 500 mg/kg/day (38%); both compared to slight to moderate vacuolation in
controls (18%). Similar changes were not observed in females. Increased (p<0.01) splenic white
pulp cellularity was noted in the 1000 mg/kg/day females (28%) compared to controls (3%);
however, this cffect was no longer significant when animals that died prior to scheduled
termination were included. No other treatment-related adverse effects were observed during
non-neoplastic microscopic pathology.
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TABLE 4:  Non-Neoplastic Lesions in Mice after up to 78 weeks of treatment with

orthosulfamuron in the diet

Dose (mg/'kg'cav) 0 160 500 1600

Centrilobular hepatocyte hypertrophy - Total 8% 20% 48, *¥** BRYG B
Slight 8% 18% 40% 54%
Moderate 6 2% 8% 14%

Centrilobular hepatocyte vacuolation - Total 18% 24% 38% * 5095 **
Slight 12%% 18% 8% 24%
Moderate 6% 6% 10% 24%
Marked 0 0 0 2%

a  Data were ootained from Text table 3 on page 28 and Table 10 F on page 147 of the study report. Percent difference from
controls was calculated by the reviewers, n=50.

Significantly ditferent from controls, p<0.03.

Significantly different from controls, ps0.01.

o Significantdy different from controls, p=0.001.

£

* %

. Adequacy of Dosing for Assessiment of Carcinogenicity

There were no significant treatment-related effects on mortality. At the doses tested, the nuinber
of surviving males and temales in all groups met the minimal survival requirements of 50% at
Week 65 and 25% at Week 78.

Absolute (T12%, p<0.05) and relative to body (T14%, p<(.05) liver weights were increased in
the 1000 mg/kg/day males after 78 weeks of treatment when compared with controls. Decreased
(L8.0%, psi:.05) absolute kidney weights were observed in the 1000 mg/kg/day females. Also,
increases 1 absclute and relative to body uterus/cervix weights (T60 and T76%, p=0.05) were
observed 1o the 1000 mg/kg/day females. However, the effects noted in kidney weights and
uterus/cervix weights in the 1000 mg/kg/day females had no treatment-related histopathological
correlate.

The tollowing lesions were observed in the centrilobular hepatocytes of the males: increased
(p<0.001} incidence of slight to moderate hypertrophy at 2500 mg/kg/day (48-68%) compared to
slight in controls (8%); and increased (p<0.05) incidence of slight to marked vacuolation at 1000
mg/kg/day (50%), and slight to moderate vacuolation at 500 mg/kg/day (38%), both compared to
slight to moderate in controls (18%). Similar changes were not observed in females. Increased
(p<0.01) splenic white pulp cellularity was noted in the 1000 mg/kg/day females (28%)
compared (0 controls (3%); however, this effect was no longer significant when animals that died
prior to sched aled termination were included.
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IV. TOXICOLOGY
1. fl;fetabolisﬁt

EXECUTIVE SUMMARY: In arat metabolism study (MRIDs 46578905 through 46578910),
["“C-U-phen1] IR5878 (Lot No. 182) or [**C-5-pyrimidinyl] IR5878 (Lot No. 180) in 0.5%
aqueous carboxymethycellulose (radiochemical purity >97%) was administered by gavage to
Sprague Dawley rats. In the preliminary study, 2 rats/sex received a single 250 mg/kg dose. In
the main stucy, 4 rats/sex/dose received a single dose of 5 or 1000 mg/kg or 14 daily doses at 5
mg/kg (non-radioactive) followed by a single radicactive dose (5 mg/kg) on day 15.
Additionally. a biliary excretion study was performed where 4 males and 7 females received a
single dose a© 5 mg/kg. Pharmacokinetic analyses of the absorption and distribution were
performed, ir cluding blood kinetics, along with identification of the metabolites in the excreta.

Absorption was rapid in all groups, regardless of sex, dose, or number of doses. Ty values
were 12 min for the 5 mg/kg repeated dose group, 24 min-1 h for the single 5 mg/kg dose group,
and 1-4 h tor the single 1000 mg/kg dose group. Following a single 5 mg/kg dose of [MC—U—
phenyl] IRS878. 76-82% of the dose was absorbed and found in the urine/cage wash, bile, and
carcass, indicating extensive absorption. The half-life (8-48 h) was similar regardless of sex,
dose, or number of doses (8.9-13.3 h), with the exception of the females treated with a single 5
mg/kg dose of [ *C-5-pyrimidinyl] IR5878 (16.7 h).

Within 12 h ¢ f administration of the radiolabeled dose (5 or 1000 mg/kg single dose or muitiple
5 mg/kg doses), approximately half of the dose was excreted, and excretion was almost complete
at 72 h post-dose.

At 72 h post dose, overall recovery of the radioactive dose from both sexes was 92-100%. The
majority of the dose was recovered in the feces (43-73%); 18-46% of the dose was found in the
urine; and cage wash accounted for 1-5% dose. Minimal radioactivity was detected in the
carcass and G tract (<10.8% dose). In a preliminary study, <0.02% of the radioactive dose was
isolated in the expired air; therefore, this route of excretion was not analyzed. A difference in
the excretion orofile was generally not noted based on sex, dose, or number of doses. Regardless
of sex. dose. or number of doses, the distribution of radioactivity in tissues was similar.
Comparison of the concentrations of radioactivity in tissues on the basis of radiolabel was not
possible due (o differing sampling times and/or differing T .« While a time course of tissue
distribution was not performed. Excluding the G1 tract, concentrations of radicactivity were
highest in the liver, kidney, lung, and whole blood, with the lung having the lowest
concentrations. At 5 mg/kg (single or multiple doses), these tissue concentrations were 1.74-
23.83 ng equiv./g vs 2.41-5.10 pug equiv./g in whole blood. At 1000 mg/kg in all treated rats,
these tissue concentrations were 161-4335 ug equiv./g vs 305-495 pg equiv./g in whole blood. As
relatively litile radioactivity remained in the carcass at 72 h post-dose (£0.70% dose),
bioaccumularion is not suspected under the test conditions.

HPLC and HPLC-MS analyses were used to identify parent and a total of 10 metabolites in
excreta from rats treated with ['*C] [R5878. Six to 7 metabolites were identified after treatment
with cach radiolabeled compound, and 3 of these metabolites were common to treatment with
both radiolabeled compounds. Parent and identified metabolites in excreta accounted for 71-
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86% dose in all animals, and overall recovery was 95-99% dose. Unidentified compounds
accounted tor 1-16% dose, but no single compound accounted for 25% dose.

The parent was found in 5 mg/kg animals (single and multiple doses) at 1-6% dose and in 1000
mg/kg animals at 33-56% dose. The predominant metabolite was 1-(4-methoxy-6-
hydroxypyrimidin-2-yl)-3-[2-(dimethylcarbamoyl)phenylsulfamoyl jurea (O-desm IR5878). It
was found at 53-64% dose in all animals treated at 5 mg/kg and at 14-20% dose in all animals
treated at 1000 mg/kg. This compound was found in similar quantities in the urine and feces,
2-Sulfoamino-N.N-dimethylbenzamide (DBS acid) was & primary metabolite in all animals
treated with [ *C-U-phenyl] IR5878 and was found at 8-12% dose. This compound was found
primarily in the feces. In all animals treated with ['*C-5-pyrimidinyl] IR5878, a fraction was
1solated (primarily in feces) that contained (4,6-dimethoxy-5-O-glucuronidyl pyrimidin-2-yl)urea
(Pyr-O-Glucur DOP urea) and 1-(4,6-dimethoxy-5-O-glucuronidyl pyrimidin-2-vy1)-3-2-
(dimethylcarbamoyl)phenylsulfamoylurca (Pyr-O-Glucur IR5878). This fraction represented 9-
18% dose. Additionally, 1-(4,6-dimethoxypyrimidin-2-yl)-3-[2-(methylcarbamoyl}phenyl-
sulfamoyljurea (N-desm IR5878) was found at 5-8% dose in the urine of animals treated with
1000 mg/kg [ C-5-pyrimidinyl] IR5878. All other identified metabolites cach accounted for
<5% dose. I[dentification of IR5878 metabolites indicates that metabolism is mainly occurring
through O- and/or N-demethylations. Additionally, hydrolytic cleavage of the sulfamoylurea
linkage yields DOP urea, and hydroxylation of the pyrimidinyl ring occurs followed by
glucuronic acid or sulfate conjugation.

The metabolic profile of the liver, kidney, and bile was also evaluated. In the liver and kidneys
of all animals treated with {"*C-U-phenyl] IR5878, the parent and O-desm IR5878 were found in
the highest concentrations. In the liver and kidneys of all animals treated with (HC-5-
pyrimidinyl: [R5878, O-desm IR587R and an unidentified fraction were generally found in the
highest concentrations, as well as 2-amino-N,N-dimethylbenzamide (DB amine) in the male
kidney, In thz bile, O-desm IR5878 and an unidentified fraction were found in the ghest
concentration. Other identified compounds (same as found in the excreta) were not detected in
the liver, kidr ey, or bile or were generally found at relatively low concentrations.

This metabolism study in the rat is classified acceptable/guideline and satisties the guideline
requirement for a Tier | metabolism study [OPPTS 870.7485, OPP 85-1] in rats.

2. Mutagenicity
Mutagenicity

Orthosulfamuron {IR5878: parent compound)

Orthosulfamuron (TR5878) was tested in four genetic toxicology studies. The results indicate
that orthosul famuron is not mutagenic in bacteria or cultured mammalian cells. It is also not

clastogenic or aneugenic in vivo in a bone marrow mouse micronuclens assay, or in vifre in a
chromosome aberration assay.
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Orthosulfarauron Metabolites (IR7825, IR7863, and IR8181)

Several metabolites of orthosulfamuron were tested in genetic toxicology studies. The results
indicate that the three metabolites tested are not mutagenic in bacteria or cultured mammalian
cells. The metabolite IR 8181 is not clastogenic or ancugenic in vivo in a bone marrow mouse
micronucleus assay (other metabolites were not tested). [R7825 and IR7863 were not
clastogenic ¢r aneugenic in an in vitro chromosome assay; however, IR8181 exposure resulted in
evidence of chromosome aberrations induced over background in the presence and absence of S-
@ activatior.

GENE MUTATIONS

L.

il

Orthesulfamuron (IR5878) was not mutagenic in independently conducted Saimoneila
tvphimurium and Escherichia coli mammalian microsome reverse gene mutation assays
(MRID> 46219034) up to the limit dose (5000 pg/plate +/- S9). In addition, three
metabolites (IR7825, IR7863, and IR8181) were not mutagenic in independently
conducted Salmonella typhimurium mammalian reverse gene mutation assays (MRID
46578916, 46578919, and 46578923) tested up to the limit dose (5000 ug/plate +/- 89).
Cytotaxicity, as indicated by a reduction in revertant colonies, was, however, seen at
5000 ug/plate +/- 89 in the majority of strains treated with IR 7825 (MRII>» 46578916).
The studies are acceptable.

The test material (MRID 46219036) and its metabolites (MRID, 46578914, 46578920,
and 40578925) were not mutagenic in mouse lymphoma L5178Y cell forward gene
mutat .on assays up to the imit dose or the limit of solubility. The studies are acceptable.

CHROMOSDME ABERRATIONS

I11.

V.

Orthosulfamuron (IR 5878) and two metabolites (IR7863 and IR 7825) did not produce a
significant increase in either structural or numerical aberrations at doses up to the limmit
dose cr the limit of solubility in human lymphocyte cytogenetic assays (MRID 46219035,
46578921, and 46578917, respectively). However, in another human lymphocyte
cytogenetics assay with IR8181 (MRID 46578924} orthosulfamuron induced increases
(excecding historical control range of 0-4%) in the mean percent aberrant cells (excluding
gapsy at 1250 and 2500 pg/mL (+S9) and at >1250 pg/mL (-589). At these
concentrations, relative mitotic indices were > 50% of the control. The studies are
acceptable. '

In in vive mice micronucleus assays, the test material (MRID 46219037), and the
metabolite IREIZT(MRID 46578926), did not induce a clastogenic or aneugenic response
in benz marrow cells harvested from male mice administered a single dose or doses up to
the fimit dose of 2,000 mg/kg. The studies are acceptable.

CONCLUSION:

The overall results indicate that neither the parent compound nor metabolites IR7863 or
TR7825 are mutagenic. In contrast, metabolite IR8181 was positive for the induction of
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structural chromosome aberrations at concentrations that were minimally cytotoxic.
However, there is no concern for mutagenicity at this time because the evidence of in vitro
mutagenicity is not expressed in the whole animal.

3. Structure-Activity Relationship

The closest structural analog to orthosulfamuron is cyclosulfamuron. Based on the structural
similarities. 't 1s likely that cyclosulfamuron shares the same properties as orthosulfamuron.
Cyclosulfamuron is not currently registered by the EPA; therefore, toxicology data are not
available at this time,

4. Subchronic, Chronic, and Reproductive Toxicity

a) Suvbchronic Toxicity

90-Dzav Oral Toxicity - Rat (870.3100)

EXECUTIVE SUMMARY: In a 90-day subchronie oral toxicity study (MRID
4626(0103), IRS878 (98.0% a.i., Batch No. FCF/T/172-00 (ex 20525/03/8) was
administered to ten Han Wistar rats/sex/dose in the diet at dose levels of 0, 250, 1500,
and 9000 ppm (equivalent to 0, 19, 113, and 706 mg/kg bw/day, respectively, for males
and 1o 0, 22, 131, and 773 mg/kg bw/day, respectively, for females). Concurrently, a
recovery group of five Han Wistar rats/sex/dose were administered either ¢ or 9000 ppm
{equivalent to 0 or 706 mg/kg bw/day, respectively, for males and to 0 or 773 mg/kg
bw/day, respectively, for females) during the 90-day study period and were then
maintained for an additional four weeks on the conirol diet. There were no compound-
related effects on mortality, body weights, body weight gains, food consumption,
neurotogical observations and measurements, hematology, clinical chemistry, or gross
pathology. Compared to controls, an increase in dorsal hair loss was seen in females, but
this Iinding is common. Other treatment-related effects (transient increases in liver
weigh' and hepatocetlular hypertrophy in high-dose males compared to controls) indicate
a minimal, adaptive response in the liver following exposure to IR5878 that is not
considered adverse.

The LOAEL was not identified in this study (>706 mg/kg/day for males and >773
mg/kg/day for females). The NOAEL is the highest dose tested in this study (9000
ppm), which was equivalent to 706 mg/kg/day for males and 773 mg/kg/day for
femalos. :

This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day
oral rexicity study (OPPTS 870.3100; OECD 408) in the rat.

90-Day Oral Toxicity - Mouse (870.3100)

EXECUTIVE SUMMARY: In a 90-day subchromic oral toxicity study (MRID
46260102), TR5878 (98.0% a.i.. Batch No. FCF/T/172-00 (ex 20525/03/8) was
administered to ten CD-1 mice/sex/dosc in the diet at dose levels of 0, 250, 1250, and
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b)

6000 ppm (equivalent to 0, 36, 187, and 865 mg/kg bw/day, respectively, for males and
to 0, 47, 228, and 1096 mg/kg bw/day, respectively, for females).

There were no compound-related effects on clinical signs, mortality, body weights,
clinical chemistry, gross pathology, or histopathology. Compared to controls, slight
decreases 1n food consumption, MCH, and MCV in high-dose femates and slight
decreases in the lymphocyte count of high-dose males were noted, but these changes
were a0t biologically significant.

The LOAEL was not identified in this study (>865 mg/kg/day for male mice and
>1096 mg/kg/day for females). The NOAEL is the highest dose tested in this study
(6000 ppm), which was equivalent to 865 mg/kg/day for male mice and 1096
mg/kz/day for females. Dosing in this study is considered adequate because the
highest dose tested is sufficiently close to the limit dose of 1000 mg/kg/day.

‘This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day
oral toxicity study (OPPTS §70.3100: OECD 408) in the mouse.

Chronic Toxicity

Combined Chronic Toxici - Rat (870.4300)

EXECUTIVE SUMMARY - In this combined chronic toxicity/carcinogenicity study
(MRTD 46578913), IR5878 (Orthosulfamuron; 98.6-98.8% a.i.; Batch Nos.: FCF/T/191-
01 and GO09/02) was administered in the diet to 70 Han Wistar (HsdBrl Han:Wist) rats
/sex:dose at nominal concentrations of 0, 1, 3, 500, or 1000 mg/kg/day for up to 2 years.
Twenty rats/sex/dose were sacrificed at Week 52, and the remaining survivors were
sacrificed at Week 104.

No treatment-related etfects were observed on moriality, functional observational battery
findings, food consumption, food efficiency, ophthalmoscopic examination. hematology,
or urinalysis.

At 300 mg/kg/day and above, body weight gains were decreased (p<=0.05) in both sexes
during the second year (Weeks 52-104) of treatment by 24-38% (not significant [NS] in
the 5300 mg/kg/day males), resulting in decreased (p<=0.05) overall (Weeks 0-104) body
weigh: gains (decr. 11-20%).

Hepatotoxicity was observed at 500 mg/kg/day and above. At 1 year, relative to body
liver weights were increased (p<=0.01) in both sexes by 9-22%. In the males, increased
(p<=0 01) incidences were noted in minimal to moderate centrilobular hepatocyte
vacuolation (50-95% treated vs 0% controls) and minimal to moderate centrilobular
hepatocyte hypertrophy (60-75% vs 10%). At 2 years in the males, relative to body liver
weights were increased (p<=0.01) by 9-23%, and increased (p<=0.03) incidence of
minimal to marked centrilobular hepatocyte vacuolation was observed (62-80% treated vs
30% coantrols).
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In the thyroid after 104 weeks, increased incidences of minimal to marked cystic

toltic alar cell hyperplasia (20% treated vs 4% controls; p<0.05) were noted in the 1000
mg/kyyday males, and increased incidences of minimal follicular cell hypertrophy were
observed in the 2500 mg/kg/day males (42% each treated vs 24% control).

Nephrotoxicity was observed at 500 mg/kg/day and above. In the carcinogenicity phase
animels, incidences of perigenital yellow staining were generally increased in the males
from Week 27 to termination (2-9%), and in the females from Week 32 to termination (2-
249%). compared to 0 controls. At 2 vears, relative kidney weights were increased
(p~=C.01) by 11-14%, and an increased (NS) incidence in slight to moderate chronic
progressive nephropathy of the kidney (46-52% treated vs 34% controls) was observed in
the males. Additionally in the females, increased {(p<=0.05) incidences (% treated vs %
controls) of minimal to marked pelvic/papillary epithelium hyperplasia (88-92% vs 70%)
and minimal to marked papillary/pelvic epithclium mineralization {90-94% vs 74%; NS
at 300 mg/kg/day) were noted. '

Addit:onally at 1000 mg/kg/day, increased perigenital yellow staining was noted from
Week 66 to termination in the carcinogenicity phase males, from Week 3 to termination
in the carcinogenicity phase females, and from Week 11 to termination in the toxicity
phasc females. At 1 year, increased absolute liver weights and relative kidney weights
were observed in the males. At 2 years, the following findings were noted in the males:
1) incrzased incidence of dark area(s) on the liver; ii) increased absolute liver weights; 1ii)
imcereased incidence of slight centrilobular hepatocyte hypertrophy; and iv) increased
incideace of minimal to slight cystic degeneration. In the females, the following findings
were observed: i) increased relative liver weights; i1) increased incidence of slight to
moderate focal sinusoidal dilatation; iit) increased blood urea; iv) increased relative
kidney weights; and v) increased incidence of slight to marked chronic progressive
nephropathy.

The LL.OAEL is 500 mg/kg/day, based on decreased body weight gains, slight
hepatotoxicity and nephrotoxicity in both sexes and thyroid effects in males. The
NOAEL is 5 mg/kg/day.

Afier = years, an increased (p£0.05) incidence in thyroid follicular cell adenoma was
observed in the >=500 mg/kg/day males (14-20% treated vs 2% concurrent controls),
without an increased incidence of follicular cell carcinoma. In a special study (MRID
46579%927), 1t was demonstrated that the compound results in the induction of UDP-GT,
which ts responsible for the degradation of T4. Pharmacokinetic data supported an
inereased ehlimination of T4, Thus, chronic stimulation of the thyroid would occur
through the hypothalmic-pituitary-thyroid axis. This effect is not observed 1n humans
becaus: of diftering hormone binding profiles and metabolic clearance rate of the thyroid
hormones. Consequently, the effect on the thyreid is considered unimportant to humans.

This study is classified as acceptable/guideline and satisfies the guideline requirements
(OPPTS 870.4300; OECD 453) for a combined chronic toxicity/carcinogenicity study tn
rats.
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Carcinogenicity Studyv - Mouse (870.4200b)

EXECUTIVE SUMMARY - In a carcinogenicity study (MRID 46578912), 50 Crl:CD-
1™ (ICR)BR mice/sex/dose were exposed to IR5878 [Orthosulfamuron; 98.0% a.i.;
Batct #: FCF/T/172-00 (ex 20525/03/8)] in the diet at nominal concentrations of 0, 100,
500. or 1000 mg/kg/day for up to 78 weeks.

No aclverse treatment-related effects were observed on clinical signs, mortality, body
weights, body weight gains, food consumption or tfood conversion efficiency,
hemaselogy, or gross pathology.

Absolute (incr. 12%, p =< 0.05) and relative to bedy (incr. 14%, p =< 0.05) liver weights
were ‘nereased in the 1000 mg/kg/day males after 78 weeks of treatment when compared
with controls. An increased (p =< 0.001) incidence of slight to moderate centrilobular
hepatocyte hypertrophy was observed at >= 500 mg/kg/day (48-68%) compared to slight
hypertrophy in controls (8%). Also, an increased (p =< 0.05) incidence of slight to
marked liver vacuolation was observed at 1000 mg/kg/day (50%), and slight to moderate
liver vacuolation at 500 mg/kg/day (38%), both compared to slight to moderate in
conirols {18%). Similar changes were not observed in females. It was stated that the
observed increased incidence of centrilobular hepatocyte vacuolation, suggesting an
effect on fat metabolism, in 500 and 1000 mg/kg/day compound-treated males was also
observed in the corresponding rat carcinogenicity study MRID 46578913 (Huntingdon
Lite Sciences Report Number AGR 131/033063) with this test compound.

At 500 mg/kg/day, increased incidence of centrilobular hepatocyte vacuolation was
mostlv slight with moderate vacuolation observed in 10% of the animals. However,
centrilobular hepatocyte vacuolation in the 1000 mg/kg/day males is more clearly defined
with an increase in incidence as well as severity, This effect coupled with more
pronounced increases in liver weights and centrilobular hypertrophy in the 1000
mg/kg/day males provide a weight of evidence sufficient to determine the LOAEL at
1000 rng/kg/day.

The LOAEL is 1000 mg/kg/day, based on increases in absolute and relative to body
liver weights, centrilobular hepatocyte hypertrophy, and centrilobular hepatocyte
vacuolation in males. The NOAEL is 500 mg/kg/day.

At the doses tested, there was not a treatment-related increase in fumor incidence
when compared to controls. Desing was considered adequate based on increased
absolute and relative to body liver weights, and increased incidence of centrilobular
hepatocyte hypertrophy and centrilobular hepatocyte vacuolation.

This study is classitied as acceptable/guideline and satisfies the guideline requirements
(OPPTS 870.4200b; OECD 451} for a carcinogenicity study in mice.




5. Mode of Action

In a non-guiceline study (MRID 46578927} in rats, the effect of orthosulfamuron (IR5878;
Batch# G (0%/02; 98.79% a.i.) on thyroid function was investigated. Potential direct pathways
(using the pe-chlorate discharge test)and indirect mechanisms [determined by: (i) thyroxine
pharmacokinetics using 121 clearance; (11) plasma thyroid hormone levels; and (iii) organ
weights and histopathology of the liver and thyroid] were examined. In the study, the test
substance was administered in the diet to 28 male Han Wistar rats/dose at doses of 0, 5, and 1000
mg/kg for up to 90 days. Out of the 28 rats/group placed on study, 6 rats/group were used for
each of the three categories of parameters listed above. Propylthiouracil (200 mg/kg) was
included as a positive control for the perchlorate discharge test and was administered daily via
oral gavage to 15 rats for the final 16 days prior to termination on Day 90. Phenobarbital (75
mg/kg) was included as a positive control for the remaining parameters and was administered
daily via oral gavage to 15 rats for 14 days prior to termination of Day 90,

INDIRECT MECHANISM

Thyroid Hormone Concentrations

Mean thyroid hormone concentrations are presented in Table 5. On Day 90, TSH levels were
increased at 1000 mg/kg (T58%) compared to negative controls, with an even greater increase in
the phenobarbital group (T148%). In the text of the study report, it was stated that these
increases wers statistically significant; however, no symbols or p-values were indicated in the
summary tablcs. There were no other differences in thyroid hormones that could be attributed to
treatment.

On Day 30, concentrations of T3 were significantly decreased (120-23%; p-value not indicated)
in the 5 and 1000 mg/kg groups compared to negative controls (note that a positive control
phenobarbital groups was not included at this time point). However, the decrease in T3 was
transient, in that concentrations at Day 90 were comparable to controls. Concentrations of T3
and TSH at al" other time points and concentrations of T3 and T4 at all time points were
comparable 10 controls,

Table 5. Mean (+ SD) thyroid hormone levels in male rats treated for up to 13 weeks with orthosulfamuron. *

Orthosulfamuron Phenobarbital
Thyroid hormone 0 mg/kg 5 mg/kg 1000 mg/k 75 mg/ikg
rev 13 (nmol/f) 0.13£0.054 0.14 £ 0.036 0.13£0.036 0.13+0.015
T3 total {(nmol/1.} 1.80 + 0.354 1.73 £ 0.185 1.77 £ 0.213 1.85+0.251
T4 total (nmolil) 324114 45 £ 8.5 49 +£ 7.7 45+ 8.3
6.1 +0.91
TSH (ng/ml) 5.8 +0.88 6.1 +£1.37 6.7 £1.03
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Orthosulfamuron Phenobarbital
| Thyroid hormone 0 mg/kg 5 mg/kg 1000 mg/kg 75 mg/kg
| o D
rev I3 (nmal'L) 02420010 0.34 + 0.105 0.24 £0.027 -
1.31 £ 0.097* 1.37 + 0.188*
T3 tatal (nmo /1) 171 £ 0416 (23 (+20)
T4 total inmoi/L) 66+ 9.0 621172 57+9.8 -
TSH (ng/mlL) 147 £10.62 12,6 £2.70 16.2 + 3,34
— e Day”/‘é T e e - |
0.25=0.075
rev T3 (nmol/i.) - - -
T3 total (nmol/L) - - -- 1.85L 0316
T4 total (nnoi’l) — - -- 50+ 58
784 1.19
TSH (ng/ml.) - ——m -
L ‘Dayd0’ S
0.19 + 0.062
rev I3 {nraol/l) 0.18 £ 0.035 0.21 £ 0.057 0.78 = 0.023
T3 total (mmol'T) 1.71 £ 0.252 1.75+ 0.128 1.78 = 0.203 1.82+0.179
T4 total (nmol’L) 48 + 2.9 50+26 47 + 2.6 47 + 4.1
16.6 % 5.36*
TSH (ng/mL } 6.7+ 0.80 7.6 = 0.94 10.6 + 3.22* (T58) (T148)

a  Data were ohtained from Table 5 on pages 48-51 of the study report. Percent differencas from controls {calculated by

reviewers) a2 included in parentheses. n = 6.

*  Reported o e significantly different from controls on pages 31-32 of the study report; p-value not stated

Effects of Orihosulfamuron on the Liver and Thyroid (Pathology, Organ Weights, and

Enzymes)

Macroscopic pathology - Enlarged thyroids were noted 1n the 5 mg/kg (1/6 rats) and 1000
mg/kg (2/6 rais) compared to 0/6 negative controls and 4/6 phenobarbital treated rats. No other
macroscopic {indings could be attributed to treatment. :

Organ weights - Selected absolute organ weight data are presented in Table 6. Liver weights
were increased at 1000 mg/kg (T10%: p<0.01) compared to negative controls, and an increase of
an even greater magnitude was observed in the phenobarbital group (T21%; p<0.001). There

were no treatment-related effects on thyroid/parathyroid weights or any other organs measured
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Table 6. Mean {+ SD) organ weights !g) in male rats treated for 13 weeks with ¢

rthosulfamuron

S L T

Terminal body weight 3724 +£40.2 379.6 + 38.4 33634 31.1 3521+ 14.0
Liver weight 13.44 + 1.61 1281+ 180 | 1474 £1.32%* (T10) | 1628+ 1.30%** (T21)
Thyroids +
parathyroids 0.022 £ 0.003 0.023 = 0.006 0.022 + 0.004 0.025 £ 0.003

a Data were obtained from Table 10 on page 56 of the study report. Percent differences from controls’

(calculated by reviewers) are included in parentheses. n = 6.
*E Sigmficantly different from controls; p<0.01
Ak Significantly different from controls; p<0.001

Microscopic pathology - Increased incidences of centrilobular hepatocyte hypertrophy were
observed in thel000 mg/kg (4/6 rats, not significant; minimal severity} and phenobarbital (6/6
rats, p<£0.01; slight severity) groups compared to negative controls (0/6 rats; Table 7). Thus,
both the severity and incidence of this finding were increased in the phenobarbital group
compared to he 1000 mgrkg group. Similarly, increased incidences of minimal to slight
follicutar cell hypertrophy in the thyroid were observed in thel 000 mg/kg (4/6 rats, not
significant; ninimal) and phenobarbital (6/6 rats, p<0.05; minimal to slight) groups compared to
negative controls (1/6 rats). Thus, both the severity and incidence of this finding were increased
n the phenobarbital group compared to the 1000 mg/kg group. There were no other
microscopic {indings which could be attributed to treatment.

Table 7. Microscopic findings in male rats treated for 13 weeks with orthosulfamuron.

Orthosulfamuren Phenobarbital
Microscopic finding 9 mg/kg Smg/kg | 1000 mgkg | 75 mgkg

Liver, centrilobular hepatocyte hypertrophy

Minimal 0 0 4 ¢

Slight 0 0 0 6

Total 0 0 4 | 6+
Thyroid, follicular cell hypertrophy

Minimal ] ] 0

Slight 0 ' 0

Total 1 0 4 6*

a  Data were ob:ained from page 37 of the study report. n= 6.
* Significantiy different from controls; p<0.05
*F - Sigpificant'y Jifferent from controls; p<0.01

Liver enzymes - The following liver enzymes were increased (p<0.03) at 1000 mg/kg/day
compared to regative controls, when expressed per mass of protein and/or per mass of liver
(Table 8): (i) microsomal protein (T32%); (i) concentration of cytochrome P450 (T28-69%);
(i1} activily " PROD (T2958-4020%): and (iv) activity of thyroxine UDP-GT (T64-115%).
With the excention of thyroxine UDP-GT, the concentration/activity of each of these liver
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enzymes was increased (p=<0.01) in the phenobarbital group to a greater extent than the 1000
mg/kg/day group. There were no other treatment-related effects on liver enzymes.

Table 8, Mean ( SD) liver enzyme concentrations or activities in niale rats treated for 13 weeks with

orthosuifamuro.

Parameter
I 0 | 5
_——T-——-__

Microsomal protein

p—— v——
-

—

Orthosulfamuron (mg/ke)

Phenobarbital

1000

75 mg/kg

—
—

————i

——

—

—
=

p——

——

—

(rog/e liver) 11.7+1.3 125+ 1.1 15.4 :+ 1.8%* (132) 18.4 + 1.7¥** (Ts7)
Cytochrome P450
nmoles/mg protein 0.537 = 0.085 1 0.556 +0.047 0.690 + 0.049%* (T28) 1.565 + 3.136*%% (T191)
nmoles/'g liver 6.31 +1.50 6,924 0.73 10.64 = 1.81%* (T69) 28.89 + 4. 81%** (T358)

PROD®

nmoles/minm
protem

nmotes/minsg hver

0.012 = 6.001

0.138 0015

0.010 = 0.001

0.121 +0.014

0.367 £ 0.096* (T2958)

5.686 + 1.831%*
{T4020)

1.638 = 0.245%* (T13350)

30208 Y 5.917*1:#
(T21790)

Thyroxine Ui 2-GT°

pmoles/min:myr
proten

pmoles/min/g liver

.325 £ 0.099

3,753 £ 1.0%0

0.269 + 0.097

3311 +1.047

0.533 £ 0.096** (T6d)

8.070 £ 0.864** (T115)

0.375 = (L083 (T15)

6.968 £ 1.990%** (T36)

a  Data were obtained from Tables 13 through 16 on pages 59-62 of the study report. Percent differences trom controls

(calculated by reviewers} are included in parentheses. n = 6,

b 7-Pentonyresorutin O-depentylase
¢ UDP-glucuronosyltransferase

*  Significantjy ditferent from controls; p<0.03
**  Significantly hifferent from controls; p<.01
*EE Significantly lifferent from controls; p<(.001

Thyroxine Clearance Test

Time course data for 'I-Thyroxine concentrations in whole blood following a single
intravenous dose are included in Tabie 9a. Pharmacokinetic parameters derived from these data
are presented :n Table 9b. In the 1000 mg/kg group, the following slight differences (not
significant) compared to negative controls were noted: (1) decreased whole blood concentrations
of radicactivity (\L4-19%); (11) decreased AUCy, values (J,l 1%); (iii) increased systemic
clearance (T 12%0); (1v) increased volume of the central comnpartment (V.; 1\12%); and (v)
increased volume at steady state (Vg T9%). 1t was stated that the volume during the terminal
phase (V,) was also increased at this dose; however, these data were not presented in the

summary tabic. Values for k! and T\ at this dose were comparable to negative controls, and the

5 mg/kg group was comparable to negative controls for concentrations of radioactivity
throughout tlic time course and for all derived pharmacokinetic parameters.
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The phenobarbital (positive control) group responded as expected with decreased whole blood
concentrations of radioactivity (J,29—46%) and AUCH, values (L41%), increased V. (T?’S%} and
Ve (T69%} values, and significantly (p<0.001) increased systemic clearance (T70%).

Table 9a. Mcan (= SD) concentrations of radicactivity in whole-blood after administration of single intravenous

"

doses of "““I-Thyroxine in male rats.®

Orthosulfamuron
Hours Control Smgkeiday | 1000 meheday | s
1 2.05+0.29 2094036 1.96 + 0.10 (19) 121+ 0.17 ($41)
> 1.59+ 022 1.62+0.27 1.53 £ 0.09 ({.4) 099+ 0.13 (138)
4 123+ 0.17 1.24+0.20 1.17 £0.89 (5) 0.79 £ 0.12 (136)
5 0.99 + 0.21 111+ 0.17 1.03 4 0.08 0.67 + 0.09 (132)
& 1.01 £ 0.14 0.96 £0.17 0.82 = 0.06 (119) (.56 + 0.09 (1.45)
12 0.77 4 0.10 0.78 £0.09 0.64 +0.06 (117) 0.46 + 0.07 (140)
24 0.52 + 0.06 0.52 1 0.08 0.45 £ 0.03 ({13) 0.28 + 0.03 ({46)
36 0.29 + 0.04 031 +004 0.25+0.03 (I 0.16 + 0.02 (141)
48 0.19 + 0.02 0.19 + 0.03 0.17 £0.02 (111) 0.11+ 001 (142)
72 0.07+ 0.01 0.07 + 0.01 0.06 £ 0.01 (L14) 01,05+ 0.00 (429)

a  Data were ol'tained from Table 6 on page 52 of the study report. n = 6. Percent differences from negative controls arg

included in parentheses.

Table 9b. Mean (4 SD) pharmacokinectic parameters of whole-blood radicactivity after administration of single

. T . - A
intravenous does of '**I.Thyroxine in male rats.

Orthosulfamuron

Parameier Control

5 mg/kg/day

AUC,; (%adose himli) 3350 +£3.98 34,10+ 4.61

1000 mg/kg/day

29.66 -+ 1.95 (L11)

Phenobarbital

75 mg/kg/day

19.63 £ 2.23 (141)

k (hours 0.0396 = 0.0023 | 0.0400 £ 0.0031 0.0395 + 0.0034 0.0386 = 0.0020
T2 (hours) © 17.5 17.3 17.5 18.0
C1{mL/hour; 2.86 +0.35 2.82 4038 3212023 (T12) | 4.86 - 0.51%** (T70)
V. (ml) 2.68+11.43 70.98 = 11.84 81.43 £549 (T12) | 12696+ 2003 (T75)
V. (mL) 66.29 + 10.74 65.12 %+ 11.54 72.20 £ 4.98 (T9) 111.90 4 16.91 (T69)

a  Data were obtained from Table 7 on page 53 of the study report.
parcntheses
b Calculated for In2/(mean rate constant); n = 6.

Percent differences from negative controls are included in

**+ Siemficamly different from the negative control group at pf.00}. Significance level was not denoted in Table 7 on

page 4. but was found in the text of the study report on page 32,




DIRECT MECHANISM

Perchlorate Discharge Assay

Potential dircct effects of the test substance on the thyroid were examined using the perchlorate
discharge assay. The positive control, propylthiouracil, acts as an inhibitor of the thyroid
peroxidases responsible tor the todide organification necessary for T3/T4 synthesis. In contrast,
perchlorate {{C1(}4"} exerts a direct affect on the thyroid by acting as a competitive inhibitor of
1odide transport from the circulation into the follicular cells, thus limiting T3/T4 synthesis
There was no evidence of a direct effect of the test substance on the thyroid. -in the perchlorate
discharge assay, propylthiouracil exhibited the expected results as a positive control for direct
effects on the thyroid with the following differences (p<0.05) from negative controls (Table
10a): (i) increased thyroid weight (T154-315%); (ii) decreased radioactivity in the thyroid on a
per weight busis (175-93%) and as a percent of the total dose (424-69%); (iii) increased
radicactivity in whole blood on a per weight basis (T12-46%) and as a percent of the total dose
(TSO%; perch lorate group only); and thus (iv) decreased thyroid:whole blood ratio (l75—95%).

Several significant (p<0.03) differences from negative controls were noted in the groups treated
with the test substance. However, none of these changes were considered to be toxicologically
relevant beca.se the direction of the change was opposite of that which would indicate
prevention of iodide organification.

Comparison of the perchlorate and saline subgroups within each group revealed no effects of
perchlorate on thyroid weight or radioactive iodide in the thyreid or whole blood in the groups
treated with orthosulfamuron or in the negative controls, indicating no blockage of iodide uptake
into the thyrod due to the test substance (Table 10b). The only differences between the
perchlorate and saline subgroups were noted in the propylthiouracil group, with decreased
radioactivity in the thyroid (163-68%) and increased radioactivity in whole blood (132-38%),
resulting in a decreased thyroid:whole blood ratio (178%) in the perchlorate subgroups
compared te the saline subgroups. These findings confirm that perchlorate, as a competitive
inhibitor of iodide transport, displaced the free iodide present in the thyroid. The levels of free
iodide were h.gher in this group because the process of organification of free iodide was
inhibited by propylthiouracil.

Table 10a. Mean (+ SD) thyroid weights and radioactivity in thyroid and whole blood in male rats treated for 13
weeks with orthcsulfamuron. *

Thyroid weight ( 2)

0.0220 4 0.0099 11,0154 £ 0.0042%L30) 0.0200 £0.0036 | 0.0558 + 0.0124***(T154)

safine

perchlorate 0.0162 + 0.0052

0.0128 £ 0.0020%121) 0.0177 + 0.0031 (L0672 + (,1.0079***(T31§)
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* Radivactivity. ~

Thyroid, %o dese’s
saline 4304 236 487 + 128 602 + 85%%(T40) L7 &+ 23%%¥([75)
perchlorate 461 +133 3414 150 651 + 70**(T41) 31,0+ 14.9%++(193)

Thyroid, total *» dose
saline 782+ 173 7.43 +2.39 11.9 + 2.22+%%(T52) S.98 & 1.64 *%(124)

perchiorsts 728 £2.39 6.91 £2.08 11.6 = 2,.97++*(T59) 2.24 4: 0.92 *=(LpY)

Whole blond. "y dese/g
saline 0272 £ 0.035 ().289 1 0.054 0.273 £ 0.053 0.305 = 0.046***(T]2)

perch ovare 0.276 £0.01%8 (0,285 + 0.043 0.288 + 0.058 0.404 + 0.043%+%(T46)

Whole blood. wotal %
dosc

saline 7.34 + 0.64 7.69+1.24 683+ 116 6.95 + 0.81% (L5)

perchlovie 740+ (.37 7.3240.78 7.16 + 0.66 9.59 4.0.99% (T30)

Thyroid:whole Blood
ratio

saling 1297 16353 2217%*(159) 349 75,
perchlorzre 1616 i843 2287+(T42) T8*EA(L035)

a4 Data were ohtained from Tables 8 and 9 on pages 54-55 of the study repert. Percent differences from negative controls
(calculated by rov ewers) are included in parentheses. n+ 6.

*  Significantiy different from controls; p=0.05

Significantiy different from controls; p<0.01

*** Significantiy different from controls; p<0.001

LT

Table i0b. Mean (+ SD) thyroid weights and radioactivity in thyroid and whole bloed in male rats treated for 13
weeks with orthosulfamuron, ®

r— t—

Thyroid werght (o)

saline 0.0220 + 0.0099 (.0154 £ (0.0042 0.0200 + 0.0036
perchlorate 0.0162 + 0.0052 0.0128 £ 0.0020 | 0.0177 +0.0031

0.0558 £ 0.0124
0.0672 = 0.0079
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| " Radioactivity ]
Thyroid, %o doseig
saline 430+ 236 487 = 128 602 £ 85 107+ 23
perchlotae 461 £ 133 341 +£150 651 £ 70 33.94 [4.9%%* (L68)
Thyroid, rota!l % dose
saline 7.82+1.73 7.43+2.39 11.942.22 508+ .64
perchlorute 728 +2.39 691 £2.08 11.6+2.97 2,24 £ (0.9 %% (Jr6-3)
Whole blood, "% dose/g
saline 0272 £0.035 0.289 + (1L.054 0.273 £ 0.053 0.305 £0.046
perch orate 0.276 £0.018 (1.285 + (0.043 0.288 +0.058 0.404 = 0.043** (T32)
Whaole blood. i tal % dose
saline 7.34 £ 0.64 769+ 1.24 60.83 1,16 6.95 € 0.81
perchlorat 7.40 +£0.37 7324178 716+ 0.66 9.39 & (.99%** (138)
Thyroid:whole blaod ratio
saline 1397 1653 217 349
perchlorate 1616 1843 2287 78%5% ([78)

a  Data were abtained from Tables & and ¢ on pages 54-55 of the study report. Percent differences of perchiorate subgroup
from zaline subgroup (calculated by reviewers) are included in parentheses. n = 6.

*

Perchlorate cubgroup significantly different from saline subgroup at p=0.05
Perchlorate subgroup significantly different from saline subgroup at p<0.01
% Perchlorawe subgroup significantly different from saline subgroup at p<0 401

*ok

Registrant’s conclusion: Induction of UDP-GT results in increased elimination of T4
(Figure 1.), which is supported by the pharmacokinetic data. At 1000 mg/kg/day, 13114
exhibited slightly increased clearance compared to negative controls, indicated by decreased
whole blood concentrations of radioactivity and AUCH values and increased systemic clearance,
Vi, Vi, and V,. The positive control group responded similarly, only with a greater magnitude
difference from negative controls.

The increased elimination of T4 activates the negative feedback loop to stimulate the
pituitary to release TSH. In the MOA study, TSH levels were increased at 1000 mg/kg on Day
90, with an cven greater increase in the phenobarbital group. TSH acts on the thyroid
follicular cells to produce T3/T4; when this process is prolonged, if results in hypertrophy,
hyperplasia, and eventually, tumor formation (Figure ). Although thyroid/parathyroid
weights were comparable to controls in this study, enlarged thyroids were noted in the 5 mg/kg
(1/6 rats) and 1000 mg/kg (2/6 rats) compared to (/6 negative controls and 4/6 phenobarbital
treated rats. Minimal follicular cell hypertrophy was noted at 1000 mg/kg (4/6 rats) compared to
negative contrels (176 rats). In the phenobarbital group, minimal to slight follicular cell
hypertrophy vras observed in all (6/6) rats.
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[n conclusion, there was no direct effect of the test substance on the thyroid, as indicated by the
perchlorate assay. The increased organ weight, hypertrophy, and induction of UDP-GT in the
liver and the increased TSH and enlarged thyroids and follicular cell hypertrophy support an
indirect eftect of the test substance on the thyroid.

Figure 1. Hepetic microsomal enzyme induction by the chronic administration of xenobiotic chemicals, leading to

thyroid folliculet cell hyperplasia and neoplasia.

U '4-—— (L) Ta/T3
Thyroid Thyraid
Hyperplasia’/Neoplasia ol

Xenobiotic |
Chemical . .

Bile
T 4-(Flucuronida

Ta-Glucuronide
Feces

Obtained from Casarett & Doull’s Toxicology: The Basic Science of Poisons. Curtis D. Klassen. 6% edition, p. 729.




Determination of whether neoplasms are due to thyroid-pituitary imbalance

FACTOR 1. Consideration of whether the thyroid tamors associated with acministration
of orthosulfamuron can be attributed to disruption of the thyroid-pituitary hormonal
balance.

a. Goitrogenic activity in vivo:

Thyroid: thyroid cystic follicular cell hyperplasia and hypertrophy were observed in mid (500
mg/kg/day) and high dose (1000 mg/kg/day) males in the chronic rat study; thyroid cysts-were
also seen at 500 mg/kg/day. Enlarged thyroids and thyroid follicular cell hypertrophy were
observed in the special thyroid function study in rats (90 days). These effects were not observed
in the 90-day feeding studies with rats, mice, or dogs.

Liver: hepatocellular hypetrophy was observed in both sexes in the chronic rat study at 300 and
1000 mg/kg/day. In addition, hepatoceilular vacuolation {also seen at 500mg/kg/day), and cystic
degeneration were seen in males at 1000 mg/kg/day. In females, focal sinusoidal dilatation was
seen at 1000 mg/'kg/day. Hepatocellular hypertrophy and vacuolation in males were also
observed in a chronic mouse study. Subchronic studies in rats and dogs demonstrated similar
effects on the liver (increased weights, hypertrophy) after exposure to orthosulfamuron. There
were no incidences of hepatocellular hyperplasia noted in the study.

b. Clinical chemistry changes (eg., reduced thyroid hormone and increased TSH serum
concentrations).

Thyroid: [n the special thyroid function study in rats, orthosulfamuron induced significant
increases in TSH levels at 1000 mg/kg (T58%) compared to negative controls on Day 90 (In the
text of the study report, it was stated that these increases were statistically significant; however,
no symbols ur p-values were indicated in the summary tables). In addition, concentrations of T3
(Day 30) were significantly decreased (420-23%; p-value not indicated) in the 5 and 1000 mg/kg
groups compared to negative controls, However, the decrease in T3 was transient, in that
concentrations at Day 90 were comparable to controls. Concentrations of T3 and TSH at all
other time points and concentrations of ¥I3 and T4 at all time points were comparable to
controls. The-e were no other differences in thyroid hormones that could be attributed to
treatment. Thyroid hormone concentrations were not measured in the other subchronic/chronic
studies with rats, mice, or dogs.

¢. Specific evidence of reduced hormone synthesis (eg., inhibited iodine uptake) or increased
thyroid hormone clearance (eg., enhanced biliary excretion):

The following effects were observed in the thyroid function studies:
s The foilowing liver enzymes were increased (p<0.05) at 1000 mg/kg/day compared to
negative controls, when expressed per mass of protein and/or per mass of liver (Table B):
(i} microsomal protein (T32%); (i) concentration of cytochrorme P450 (T28-69%); (iii)
actvity of PROD (T2958-4020%); and (iv) activity of thyroxine UDP-GT (164-115%).
There were no other treatment-related effects on liver enzymes.
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e AL 1000 mg/kg/day, '*I-T4 exhibited slightly increased clearance compared to negative
controls, indicated by decreased whole blood concentrations of radicactivity (44-19%),
decreased AUCy, values (L11%), increased systemic clearance (T12%), and increased
volume of the central compartment (V; T].2%) and volume at steady state (V; T9%),

d. Evidence of progression (eg., hypertrophy/hyperplasin, nodular hyperplasia - neoplasia):

In the short term studies, there were no thyroid effects observed after 90-days of treatment in
rats, mice, or dogs. In the special thyroid study, enlarged thyroids (no change in weight) and
stight to mmmmal thyroid follicular cell hiypertrophy were seen after 90 days (1000 mg/kg/day).
In the two-vear rat study, after 52 weeks, there were no ircidences of thyroid
hypertrophy/hyperplasia observed. At 104 weeks, thyroid cysts, follicular cell hypertrophy, and
hyperplasia were seen. Thyroid follicular cell adenomas were first observed in males at week 70
at 500 mg/kg day. The first carcinoma was observed at week 91 at 5 mg/kg/day. Significant
increases in thyvroid follicular cell tumors were evident in males at 500 and 1000 mg/kg/day by
the end ot the study.

e. Reversibility of effects after exposure is terminated:

Reversibility was not addressed in the special thyrotd function study. In the 90-day feeding
study in rats. animals were maintained an additional 4-weeks on control diet after exposure to
orthosulfamuren. After the 4-week recovery period, liver effects observed during the study (eg.,
increased weights and hepatocellular hypertrophy) were no longer seen.

f. SAR to other thyroid tumorigens:

‘The closest st-uctural analog to orthosulfamuron is cyclosulfamuron. Based on the structural
similarities, 1t is likely that cyclosulfamuron shares the same properties as orthosultamuron.
However. cvclosulfamuron is not currently registercd by the EPA; therefore, toxicology data are
not available at this time.

FACTOR II. Consideration of the extent to which genotoxicity may account for the
observed tumor effects,

The genotoxicity data are negative. There is no indication that genotoxicity plays a role in the
tumorigenic aclivity for this chemical. '

FACTOR 1. Evaluation of neoplasms other than thyroid follicular cell tumors (and
relevant pituitary tumors).

There were ne statistically significant increases in any other tumor types in either rats or mice for
this chemical.

Conclusions: As indicated above, based on the overall judgment of the 6 indicators in Factor I, it
may be conciuded that there are sufficient data to determine whether or not there is suggestive
evidence that the thyroid tumors in the rat associated with administration of orthosuifamuron
may be due to a disruption in the thyroid-pituitary status.
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Table 11. Comarison of Science Policy Council mandatory Criteria for Demonstration of Thyroid-pituitary
Imbalance and Sifects Observed After Orthosulfamuron Exposure.

SPC criterion

Stud

Oby

Cellular grow:h

13-week investigative

Enlarged th.y:r.oi({s at 5‘ “and 1600
mg/kg/day, thyroid follicular cell
hypertrophy at 10600 myg/kz/day, no

increase in thyroid weight or evidence of |
_]cell proliferation.

46578027

13-week to;(icity

No increase in thyroid weight, or evidency
of cell proliferation

46260103.

104-week carcinogenicity

Thyroid cysts in males at 1000 mg/kg/day
thyroid follicular cell hypertrophy in
males at 500 and 1000 mg/kg/day, thyroid
cystic follicular cell hyperplasia in males
at 500, and 1000 mg/kg/day

46578913

Hormone changes

13-week investigative

Increase in TSH concentration (58%) on
D90, transient decrease in T3 on D30 at 5
and 1000 mg/lkg/day (not seen on D90},

46578927

13-week toxic iiy o

Hormones not measured

46260103

104-week carcinogenicity

Hormones not measured

46578913

Site of action

13-week investigative

13-week toxicity

Increased liver weights and centrilobular
hepatocyte hypertrophy at 1000
mg/kg/day.
At 1000 mg/kp/day, there were
increases in liver enzymes/activities

¢ Microsomal protein (32%)

«  Cytochrome P450 (28-69%)

¢ PROD activity (2958-4020%)

+  Thyroxine UDP-GT (64-115%)

46578927

Tncreased liver weight and centrilobular

hepatocyte hypertrophy at 706 me/kg/day

46260103

104-week carcinogenicity

Increased relative liver weights at 500
and 1000 mgikg/day and absolute weights
at 1000 mg/ky/day, centrilcbular
hepatocyte vacuolation and hypertrophy
at 500 and 1000 mg/kg/day, cystic
degeneration al 1000 mg/kg/day

46578913

Dose correlations

13-week imvestigative

Increased TSH at 1000 mg/kg/day, not
seen at 5 mefkg/day. Increased hiver
enzymes {P4350, Microsomal} and
activities (PROD, UDP-GT) at 1000
me/kg/day, not seen at S mp'kg/day.
Liver/thyroid effects at 1000 mg/kg/day,
none seen at Sme/kg/day.

46578927

13-week toxicity

104-week carcinogemicity

113 mg/kg/day-No liver effects

706 mg/kg/day-Increased liver weight ang
centrilobular hepatocyte hypertrephy in
males.

46260103

Thyroid follicutar celf adenoma at 500 an
1000 me/ke/day, no thyroid adenoma at 5
mg/kg/day

46578913

Reversibility

13-week investigative

Reversibility not addressed in the study

465789271
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V. COMMITTEE’S ASSESSMENT OF THE WEIGHT-OF-THE-EVIDENCE
1. Carcinogenicity

2. Mutagenicity

3. Structure-Activity Relationship

4. Mode of Action

VI CLASSIFICATION OF CARCINOGENIC POTENTIAL

VII. QUANTIFICATION OF CARCINOGENIC POTENTIAL
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DATA EVALUATION RECORD

STUDY TYPE: Combined chronic toxicity/carcinogcnic:ity dietary study in rats; OPPTS
870.4300 [§83-5]; OECD 453.

PC CODE: 108209 DP BARCQODE: D3195264
TXR#: 005°612

TEST MATERIAL (PURITY): IR5878 (Orthosulfamuron; 98.6-98.8% a.i.)

SYNONYM:s: 2-[[[[[(4.,6-dimethoxy-2-pyrimidinyl)amino]carbonyl Jamino]sulfonyl]amino]-
N,N-dimethylbenzamide

CITATION: Webley, L. (2004) IR5878: combined carcinogenicity and toxicity study by dietary
administration to Han Wistar rats for 104 weeks. Huntingdon Life Sciences Ltd.,
Huntingdon, Cambridgeshire, England. Laboratory Project 1D.:
AGR/131/033063, July 20. 2004. MRID 46578913, Unpublished.

SPONSOR: ISAGRO S.p.A., Centro Uffici San Siro, Fabbricato D-ala 3, Via Cladera 21,
Milane, Haly

EXECUTIVE SUMMARY - in this combined chronic toxicity/carcinogenicity study (MRID
46578913), IR5878 (Orthosulfamuron; 98.6-98.8% a.i.; Batch Nos.: FCF/T/191-01 and G009/02)
was administered in the diet to 70 Han Wistar (HsdBrl Han: Wist) rats /sex/dose at nominal
concentrations of 0, 1, 5, 500, or 1000 mg/kg/day for up to 2 years. Twenty rats/sex/dose were
sacrificed at Week 52, and the remaining survivors were sacrificed at Week 104.

No treatment-related effects were observed on mortality, functional observational battery
findings, food consumption, food efficiency, ophthalmoscopic examination, hematology, or
urinalysis.

At 500 mg/kg/day and above, body weight gains were decreased (p<=0.05) in both sexes during
the second year (Weeks 52-104) of treatment by 24-38% (not significant {NS] in the 500
mg/kg/day males), resulting in decreased (p<=0.05) overail (Weeks 0-104) body weight gains
(decr. 11-20M).




Combined Chronic Toxicity/Carcinogenicity in Rats (2004)
IR3878 (ORTHOSULFAMURON)/108209 OPPTS 870.4300/0ECD 453

Hepatotoxicity was observed at 500 mg/kg/day and above. At | vear, relative to body liver
weights were increased (p<=0.01) in both sexes by 9-22%. In the males, increased (p<=0.01)
incidences were noted in minimal to moderate centrilobular hepatocyte vacuolation (50-95%
treated vs (5 controls) and minimal to moderate centrilobular hepatocyte hypertrophy (60-75%
vs 10%). At 2 years in the males, relative to body liver weights were increased (p<=0.01) by 9-
23%. and increased (p<=(.05) incidence of minimal to marked centrilobular hepatocyte
vacuolation was observed (62-80% treated vs 30% controls).

Nephrotoxicity was observed at 500 mg/kg/day and above. In the carcinogenicity phase animals,
incidences of perigenital yellow staining were generally increased in the males from Week 27 to
termination (2-9%), and in the females from Week 32 to termination (2-24%), compared to 0
controls. At 2 years, relative kidney weights were increased (p<=0.01) by 11-14%, and an
increased (N'3) incidence in shght to moderate chronic progressive nephropathy of the kidney
{46-52% treated vs 34% controls) was observed in the males. Additionally in the females,
increased (p==0.05) incidences (% treated vs % controls) of minimal to marked pelvic/papillary
epithelium hyvperplasia (88-92% vs 70%) and minimal to marked papillary/pelvic epithelium
mineralization (90-94% vs 74%; NS at 500 mg/kg/day) were noted.

Additionally at 1000 mg/kg/day, increased perigenital yellow staining was noted from Week 66
to termination in; the carcinogenicity phase males, from Week 3 to termination in the
carcinogenicity phase females, and from Week 11 to termination in the toxicity phase females.
At 1 vear. increased absolute liver weights and relative kidney weights were observed in the
males. At 2 vears, the following findings were noted in the males: i) increased incidence of dark

centrilobular hepatocyte hypertrophy; and iv) increased incidence of minimal to slight cystic
degeneration. In the females, the following findings were observed: 1) increased relative liver
weights; 11) increased inctdence of slight to moderate focal sinusoidal dilatation; iii) increased
blood urea: iv) increased relative kidney weights; and v) increased incidence of slight to marked
chronic progressive nephropathy.

The LOAEL is 500 mg/kg/day, based on decreased body weight gains, slight hepatotoxicity,
and slight nephrotoxicity in both sexes. The NOAEL is 5 mg/kg/day.

After 2 years. an increased (p<0.05) incidence in thyroid follicular cell adenoma was observed in
the >=500 mg/kg/day males (14-20% treated vs 2% concurrent controls), without an increased
incidence of tollicular cell carcinoma. In a special study (MRID 46578927), it was demonstrated
that the compourd results in the induction of UDP-GT, which is responsible for the degradation
of T4. Pharmacckinetic data supported an increased elimination of T4. Thus, chronic
stimulation of the thyroid would occur through the hypothalmic-pituitary-thyroid axis. This
effect is not observed in humans because of differing hormone binding profiles and metabolic
clearance rate of the thyroid hormones. Consequently, the effect on the thyroid is considered
unimportant (» humans.

36




Combined Chronic Texicity/Carcinogenicity in Rats (2004)

1R5878 (ORTHOSULFAMURON)/108209 OPPTS §70.4300/QECD 453

This study is classified as acceptable/guideline and satisfies the guideline requirements (OPPTS
870.4300: OECD 453) for a combined chronic toxicity/carcinogenicity study in rats.

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

I. MATERJIALS AND METHODS

A. MATERIALS

Description:
Batch Nos.:
Puarity:

Stability of compound:

CAS &

Structure:

2. Vehicle - Dict

3. Test animals
Species:
Strain:

IRS878

Off-white powder

FCF/T/191-01 and G009/02

98.6-98.8% a.i.

Stable in the diet for up to 15 days at room temperature
213464-77-8

—N ) /I_L\ / / ),__ /CHI
N | ™

HC

Rat
Wistar {(HsdBrl Han:Wist})

Age and budy weight range 41-45 days, 124-188 g males; 104-156 g females

at study initiation:
Source:

Housing:

Diet:

Water:

Harlan (UK) Ltd. (Bicester, Oxfordshire, England)
j/sex/cage in suspended stainless steel cages with wire mesh floors and lid

Powdered Rat and Mouse Ne. | Maintenance Diet (Special Dict Services Ltd.,
Witham, Essex, England}, ad fibiturm except during urine collection and
overnight before blood sampling

Tap water, ad libitum except during urine colleetion

Environmental conditions

Temperature:
Humidisy:
Air changes:
Photoneriod:

Acclimation period:

19-23°C

40-70%

Not reported

12 hours light/12 hours dark
15 days
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B. STUDY DESIGN

1. In life dates - Start: 06/29/01

2. Animal assignment -

Table 1. Study design. *

End: 07/17/03

The animals were randomly assigned to the test groups presented in
Table 1, after animals at the extremes of the weight range were replaced.

Nominal concéntration Mean achieved dose - Toxicity phase Carcinpgenicity phase -
in diet (mg/kg/day) (mg/kg/day; M/F)" (# rats/sex ) (# rats/sex ")
) 0/0 20 50
i 1.0/1.0 20 50
3 51/52 20 50
SO0 510.8/520.3 20 50
100) 1026.0/1046.5 20 50
a Data were obtained from pages 17 and 149 of MRID 46578913,
b The mean actual intake was reported for Weeks 1-104. Similar results were reported at the end of 52 weeks.
¢ 20 rats/dose’sex were assigned to be sacrificed at Week 52 (referred to as the “toxicity phase™ by the Sponser).
d 50 rats’dose’sex were assigned to be sacrificed at Week 104 (referred to as the “carcinogenicitv phase™ by the

Sponsor).

3. Dose-selection rationale - The Sponsor stated that the maximum tolerated dosage in a 4 week
study (Huntingdon Life Sciences Report # AGR 125/000095) was 12,500 ppm, which resulted in
changes in body weight gain, food consumption, hematology, clinical chemistry, and spleen
weight. Furthermore, in a 13-week toxicity study (Huntingdon Life Sciences Report # AGR
128/012174) where the highest dose tested was 9000 ppiri {equivalent to 706/773 mg/kg/day in
males/females), no treatment-related adverse findings were observed. Based on the results of
these two studies, the doses in Table 1 were selected.

4. Treatment preparation, analysis, and administration - Dietary formulations were prepared
weekly by diluting one of two concentrated test material-feed mixtures (premix) with more feed
to achieve the desired concentrations. Dietary formulations were stored at room temperature;
however, dur:ng the first 13 weeks, part of the 1 mg/kg/day formulation was stored frozen until
fed to the animals at mid-week. The Sponsor stated that homogeneity and stability in 50 and
12,500 ppm dietary formulations was established in a previous study (Huntingdon Life Sciences
Report # AGR 127/003821). Homogeneity (top, middle, bottom) and stability (up to 15 days at
21°C) was determined in 5 and 30.000 ppm formulations in this study during the first 13 weeks.
Concentration analyses were performed on each dietary formulations prepared for administration
m Weeks 1. 13,26, 39, 52, 65, 78, 91, and 103.

Results: Homogeneity (% CV): 0.85-3.22%
Stability (% initial): 96-101%
Concentration (% of nominal): 95-109%
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The analytical data indicated that the mixing procedure was adequate and that the variation
between nominal and actual dosage to the animals was acceptable.

5. Statistics - The following statistical methods were applied to the data. Significance was
denoted at p20.05 and p<0.01.

Parameter Statistical procedure

Categorical data (including pathological - | Fisher’s Exact test

findings)

Body weigh: gains and organ weights Bartlett’s test, Dunneft’s test when variance was homogeneous or
Behrens-Fisher test otherwise

Grip strength, motor activity, and ¢linical Frequency analysis {Mantel test for trend in proportions and pairwise

pathology Fisher’s Exact test for each dose group against controls) was

performed when 75% of the data across all groups were the same
value. Otherwise, Bartlett’s test was conducted and transformations
were tried when necessary to achieve homogeneous variance. IT the
variance was homogeneous, the William's test {monotonic data) or
Dunnett’s test (data not monotonic) was performed. Ifthe variance
was heterogeneous, Shirley’s test {(data monotonic) or Steel’s test
(data not monotonic) were conducted.

Survival Life tables and Kaplan-Meier survival curves, % tests

Tumors Peto method. Tumors were categorized and selected tumors and
groups were comparzad using life-table analysis. Time-to-tumor was
analyzed using log-rank methods.

Assuming the data were tested for normal distribution, the reviewers considered these analyses
appropriate. '

la. Cageside observations - Animals were observed at least twice daily during the study for
signs of toxicity.

1b. Clinical examinations - Detailed clinical observations, including palpation, were performed
weekly.

Ie. Neurological evaluations - A functional observational battery (FOB) was performed each
week by technicians who were unaware of each animal’s dose group assignment. Animals were
removed from the home cage and assessed for physical condition and behavior both during
handling and after being placed in a standard arena. Particular attention was paid {0 possible
signs of neurotoxicity, such as convulsions, tremor, and abnormalities of gait or behavior.
During Week 50, sensory reactivity (approach, touch, startle, and pain responses) and hind- and
forelimb grip strength were evaluated in 10 rats/dose/sex. The scoring criteria were included in
the Study Report on pages 23-24. No further details were provided.
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Also during Week 50, the motor activity of 10 rats/sex/dose was measured using a Rodent
activity Monitoring System (Pearson Technical Services, Framlingham, Suffolk, England). The
cage floor focomotor activity and rearing activity of each animal was determined individually
over ten 6-minute intervals.

2. Body weight - All animals were weighed prior to treatment, at treatment initiation, weekly
until Week 16, once every 4 weeks thereafter, and at termination.

3. Food consumption, food efficiency. and compound intake - Mean weekly food
consumption (g/animal/week) was reported for each cage weekly for the first 16 weeks and one
week in every four thereafter. Food conversion efficiency (%) was reported weekly for the first
16 weeks, as well as a Weeks 1-16 average. Compound intake values (mg/kg/day) were
caleulated from the nominal dietary test material concentrations and food consumption and body
weight data.

4. Ophthailnoscopic examination - Ophthalmoscopic examinations were performed on all
animals prior to treatment and on 20 animals/sex from the control and 1000 mg/kg/day groups at
Week 52 (tonicity phase animals).

5. Hematology and clinical chemistry - Animals were fasted overnight then anesthetized with
isoflurane, ard blood samples were collected from the retro-orbital sinus. Blood samples for
hematology viere collected from ail surviving animals assigned to the toxicity phase at Weeks 13,
25, and 52. and from 10 animals/dose/sex at Weeks 78 and 104. Clinical chemistry analysis was
performed on blood samples obtained at Weeks 25, 52 (toxicity phase animals), 76, and 104 from
10 animals/sex/dose. Blood smears were prepared from samples obtained from the tail vein of
atl surviving carcinogenicity phase animals not used for routine blood sampling during Weeks
52,78, and 104. These samples were observed for abnormal morphology, unusual cell types, and
leukocyte differential count. The CHECKED (X) parameters were examined for hematology and
clinical chemistry analyses.

a. Hematology

X Hematoe-it (HCT)* X Leukocyte differential count®
X Hemoglohin (HGB)* X Mean corpuscular HGB (MCH)*
X Leukocvie count (WBC)* X Mean corpuscular HGB conc {MCHC)*
X Erythroeste count (RBCY* X Mean corpuscular volume (MCV)*
X Plateler count® Reticulocyte count

Blood chuotting measurements*® X Abnormal morphology
X ¢ Acoated partial thromboplastin time)

(Cloring time)

X (Prothrombin time)

* Recommend.ad for combined chronic/carcinogenicity studies based on Guideline 870.4300.
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b. Clinical chemistry

ELECTROLYTES
X Calcium*
X Chloricc*
Magnesium
X Phosphorus™
X Potassi a*
X Sodium *

X Alkafhinz phosphatase (ALP)*
Cholnesterase (ChE)

X Creatin : phosphokinase

Lactiz. ccid dehydrogenase (LDH}

X Adaning aminotransferase (ALT/ SGPTy*
Aspartale aminotransferase (AST/ SGOT)*

>

X || Ganma-glutamy] transferase (GGTY*
Sorbite dehydrogenase

Glutamate dehydrogenase*

E£NZYMES (more than 2 hepatic enzymes)*

B A

S

OTHER
Albumin*
Creatinine*
Urea nitrogen*
Total cholesterol*
Globulins*
Gilucose*
Total bilirubin
Tatal protein (TP)¥
Triglycerides
Serum protein electrophoresis

Alhumin/globulin

*  Recomrnended for combined chronic and carcinogenicity studies based on Guideline 870.4300,

6. Urinalysis - For urine collection, animals were placed in individual metabolism cages
overnight (approximately 16 hours) without food or water. Urine samples were collected from
10 mice/sex/dose assigned to the toxicity phase on Weeks 12, 24, and 51 and from 10
mice/sex/dose on Weeks 77 and 103. The following CHECKED (X) parameters were examined.

X Appear: nee* x| Glucose

X Volume* X Kzones*

X Specilic gravity / osmolality* X Bilirubin*

X phl* X Blead/ red hlood celis*
X Sedimer t (microscopic} Nitrate

X Protein® Urobilinogen

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

7. Sacrifice and_pathology - Animals were killed on schedule or in extremis by carbon dioxide
asphyxiation. All animals were subjected to a detailed necropsy, and the following CHECKED
(X) tissues ware collected. The (XX) organs were weighed in all animals sacrificed on schedule.
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DIGESTIVE SYSTEM CARDIOVASC/HEMAT. NEUROLOGIC
Tongie X Aorta, thoracic* XX || Brain (multiple sections)*+
X Salivary glands* XX || Heart*+ X |j Peripheral nerve* (sciatic)®
X Esophagus* X [ Bone marrow* X i Spinal cord (3 levels)*
X Stormach® X J| Lymph nodes* X || Pituitary*
X Bucdenum* XX || Spleen*+ X | Eyes*
X Jejunum* XX || Thymus GLANDULAR
X Heum® UROGENITAL XX || Adrenal glands*-
X Ceeum®* TXX | Kidneys*+ X || Lacrimal gland
X Colon™ X || Urinary bladder* XX || Thyroid*®
X Rectin® XX || Testes*+ Harderian gland
XX | Laver#+ XX |t Epididymides*+ XX |l Parathyroids™®®
Gall bladder* (not rat) X Prostate* OTHER
X Rile duct* {rat) X Seminal vesicle* X Bone (femur and sternum})
X Pancreas® XX} Ovarjes*+ X | Skeletal muscle
RESPIRATORY XX || Uterus*+* X || Skin*
X Trachea® X ) Mammary gland® A || All gross lesions and masses™
X Lung® t4 X Vagina
x Nusai cavity*" XX ) Cervix®
X Pharynx* "
X Earynx* "

a
b

+

4+ Orean weigh reguired if inhalation route

Required for carcinogenicity studies based on Guideline 870.4200
The thyrokds were weighed with the parathyroids after partial fixaticn; the uteri were weighed with the cervixes.
Stored hut not examined.
Organ weigh: required in carcinogenicity studies

Testes and epididymides were fixed in Bouin’s solution prior to transfer to 70% industrial

methylated spirit. Eyes were fixed in Davidson’s fluid. The urinary bladder was initially inflated

with Bouin's fluid. Other samples were stored in 10% neutral buffered formalin.

From the 1000 mg/kg/day groups and the controls, bone marrow samples were obtained from the

femur of all toxicity phase animals and from 10 animals/sex/dose of the carcinogenicity phase
animals. The samples were processed and the myeloid:erythroid ratio, cellularity, and
composition ¢f the marrow were determined.
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All samples from all animals were prepared routinely and examined microscopically in the 1000
mg/kg/day group and the controls. In addition, the following samples were prepared routinely
and examined microscopically: (i) all gross lesions; (ii) the kidney, liver, lungs, and pancreas of
all toxicity phase animals that survived to scheduled sacrifice; and (iii) the kidney, liver, lungs,
spleen (females only), pancreas (males only), and thyroid {males only) of all carcinogenicity
phase anima.s that survived to scheduled sacrifice. Findings were reported as present or graded
as minimal, slight, moderate, marked, or severe.

Microscopic findings were_peer reviewed internally. A sgcond peer review was performed by a
consultant pethologist selected by the Sponsor. This comprised a cross-check of the pathology
report and histological sections including at least 10% of the 1000 mg/kg/day and control groups
and all target tissues and tumors. The conclusions of the pathology report were by consensus.

{I. RESULTS

A. OBSERVATIONS

1. Mortalijty - No treatment-related effect was observed on mortality. One 500 mg/kg/day
female died during the toxicity phase. In the carcinogenicity phase animals, survival was 64-
84% for all groups, and response was unrelated to dose. Thus, survival exceeded guideline
requirements of 50% at Week 78 and 25% at Week 104 in both sexes.

2a, Clinical signs of toxicity - At 500 mg/kg/day in the carcinogenicity phase animals,
incidences of perigenital yellow staining were generally increased in the males from Week 27 to
termination (2-9%), and in the females from Week 32 to termination (2-24%), compared to 0
controls. Additionally at 1000 mg/kg/day, the following increases in incidences perigenital
yellow stainirg were observed {(compared to 0 controls): i) 2-24% from Week 66 to termination
in the carcino zenicity phase males; ii) 2-73% from Week 3 to termination in the carcinogenicity
phase females: and 111) 5-35% from Week 11 to termination in the toxicity phase females.

In the toxicity phase females, incidences of tail skin exfoliation were increased at 500 (16-42%)
and 1000 (33-75%) mg/kg/day during Weeks 32-50/51 compared to 0 controls. However, a
similar finding was not noted in the males or in any of the carcinogenicity phase animals;
therefore. this finding was considered incidental. No other clinical signs of toxicity were
observed.

2b. Neurological evaluations - No treatment-related effects were observed during the functional
observational battery. Rearing was increased (p<0.05) in the 1000 mg/kg/day males at 12
minutes ( I 113%) and over the total testing period (156%), however, a similar effect was not
observed on locomotor activity. Additionally, a transient increase (p<0.05) in locomotor activity
was observed in the 1000 mg/kg/day females at 12 minutes (163%). Both of these findings were
considered incidental. Habituation was demonstrated in all groups.
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B. BODY WEIGHT AND BODY WEIGHT GAINS - Selected body weights and body weight
gains from the carcinogenicity phase animals are presented in Table 2. At >500 mg/kg/day. body
weight gains were decreased (p<0.05) during the second year (Weeks 52-104) of treatment ( | 24-
38%; not sigaificant [NS] in the 500 mg/kg/day males), resulting in decreased (p<0.05) overall
(Weeks 0-104) body weight gains (i 11-20%). Body weight gains were similar to controls during
Weeks 0-52 'n both the toxicity and carcinogenicity phase animals. No effects of treatment were
observed on cody weight gains at 1 or 5 mg/kg/day.

Body weights were not statistically analyzed.

Table 2. Selected mean (£SD) body weights and body weight gains (g) in rats treated with
IR5878 for up to 2 vears.*

Dose (mg/kg/day)
Week(s)
0 1 5 300 1000
T n o TR MRlesT L T T T
0 160+11.7 160+12.5 158+10.2 159:£10.7 160+12.2
13 369+38.0 355+33.8 362+36.8 354355 357x36.7
52 504+58.8 4854488 497+51.0 482:57.6 4824522
76 539£73.3 5344+56.8 538+57.7 521+69.8 516+56.5
104 577£85.2 565469.1 562+67.9 5204753 526+68.4
BWG: (-52 344453 .4 125+42 4 3334459 323=54.0 3224461
BWG: 52-104 74339.0 80+30.1 69+31.3 56+43.4 (124) S0£32.7* (132)
BWG: 0-104 417£80.7 406262.0 402463.9 3717165 (L1 | 367£63.1%* (112)
0 12347.9 12349.8 12548 4 124+7.9 1244105
13 220+18.2 219£19.0 223+20.5 222417.3 221+19.6
52 285438.6 288+37.2 2044412 282434 4 278+36.8
76 339455.0 31374543 344+58.1 321+35.9 310449.0
104 374+58.5 363+55.8 373+49.8 340+36.2 3244414
BWG: 0-52 162+33.5 164+31.0 169+35.1 158£31.3 154+29.7
BWG: 52-104 86434.2 81:43.8 90+31.3 614+23.4%* (129) 53:423.2%% (133)
BWG: 0-104 251+54.1 239+509 2501457 216:34.0%% (114) | 201£35.8%* (120)

a  Data (n-32-50) were obtained on pages 138-142 from Table 19 of MRID 46578913, Percent difference from
controls is ircluded in parentheses.

*  Significantly different from controls; p<0.03

**  Significantly different from controls; p< (.01

C. FOOD CONSUMPTION AND COMPOUND INTAKE

1. Food consumption - No treatment-related effect was observed on food consumption.
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2. Compound consumption- The mean achieved dosages are shown in Table 1.

3. Food efficiency - No treatment-related effect was observed on food efficiency.,

D. OPHTHALMOSCOPIC EXAMINATION - No treatment-related effects were observed
during ophtltalmoscopic examination of the toxicity phase animals at Week 52.

E. BLOOD ANALYSES

1. Hematology - No adverse treatment-related effects were observed on hematology parameters.
The followirg differences (p<0.05) indicative of a mild anemia were noted (primarily at 1000
mg/kg/day), but were minor and/or transient: (i} decreases in hematocrit, hemoglobin
concentrations, red blood cell counts, mean cell hemoglobin concentration, and mean cell
volume; (i) ncreased incidence of hyperchromasia; (iii) increased platelet counts; and (iv)
decreased prothrombin times. All other differences (p<0.05) were also minor, transient, and/or
unrelated to dose. '

2. Clinical chemistry - Blood urea was increased (p<0.01) by 29% in the 1000 mg/kg/day
females at Week 104, This finding was corroborated by microscopic findings in the kidney and
was considered {reatment-related. All other differences (p<0.05) were minor, transient, and/or
not dose-dependent.

F. URINALYSIS - No treatment-related effect was observed on urinalysis parameters. Minor
decreases were observed in the urinary pH of the 1000 mg/kg/day males throughout the study. A
transient incraase (p<0.05) of 1% was noted in the urine specific gravity of the 1000 mg/kg/day
males at Week 77. All other values in the treated groups were similar to controls.

G. SACRIFICE AND PATHOLOGY

1. Organ weights - At 1 vear, relative to body liver weights were increased (p<0.01) in both
sexes at S00 (19-11%) and 1000 (| 14-22%) mg/kg/day (Table 3a). Additionally in the 1000
mg/kg/day males, increases (p<0.01) were observed in absolute liver weights (7 20%) and
relative kidney weights (17%). Other differences (p<0.05) in treated groups compared to
controls werc not considered treatment-related because toxicity was not corroborated by gross or
microscopic pathology.

At 2 years. terminal body weights were decreased (p<0.05) in the 500 and 1000 mg/kg/day
groups by 9-13% (Table 3b). Relative liver weights were increased (p<0.01) in the 500
mg/kg/day males (19%) and both sexes at 1000 mg/kg/day (117-23%). Additionally, absolute
liver weights were increased (p<0.01) in the 1000 mg/kg/day males (! 12%). Relative kidney
weights werce increased (p<0.01) in the 500 myg/kg/day males (111%) and in both sexes at 1000
mg/kg/day (| 14% each). Other differences (p<0.05) in treated groups compared to controls were
not considercd treatment-related because: (i) ovarian toxicity was not corroborated by gross or
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microscopic pathology; (i1) relative weights of the spleen were comparable to controls; and

because splezn weight scales with body weight, the decreases in absolute organ weights are likely
due to the decreased terminal body weights in these animals; and (iii) absolute weights of brain
and thyroids were comparable to controls, and because these organs do not scale with body

weight, the increases in relative organ weights are likely due to the decreased terminal body
weights in these animals.

Table 3a. Mean (+SD) liver and Kidney weights in

rats treated with IR5878 for up to 1 year.®

Organ

-Dose (mg/kg/day)

0

1

5

500

1000

Terminal body weight (g)

484.9+46.1

470.2+£72.2

463.8+45.6

472.5£57.9 464.2+50.3
Liver absolute (g) | 14.74+1.84 | 1445144 | 14.28+2.13 | 15.91+2.30 177552 45%% {120)
relative (%) | 3.13:20.28 | 2.99£0.26 | 3.04+0.2] J 3.4240.27%% (19) 3.8240.33%% (122)
Kidney absolute (g) | 2.36+0.27 | 245€0.22 | 2.30+0.31 245027 2491033
relative (%) | 0.5010.04 | 0.51£0.04 | 0.4910.04

0.53+0.04

0.544:0.04** (17)

Terminal body weight (g)

288.5+£28.5

268.3£26.1

208.3x38.2

266.6x24.7

Liver absolute (g)

relative (%o)

9.21+1.20

9.02+1.13

927+1 17

9.52+1.29

9.71+0.99

3.20+0.27

3.36+0.24

3.1240.26

3.55+0.41* (111)

3.6540.29%* (114)

a

*ok

Data (n=19-20) were obtained from Tables 13A and 13B on pages 109-114 of MRID 46578913, Numbers
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Table 3b. Mean (+SD) liver and kidney organ weights in rats treated with IR5878& for up to 2
years. *
Dose {mg/kg/day)
Organ 0 1 5 500 1000

Terminal body weight (g) [ 576.4+86.0 | 557.5£70.3 | 561.0£66.9 | 526.6£77.7* (19) 524.5467.9%*% (19)

Liver absolute (g) | 16.77£2.71 | 16.08+2.68 | 16.39+1.94 16.66+2.44 18.77+2.62%*% (112)
relative (%) -  2.92+032 | 2.8840.31 [ 2.9420.35 4 - 3.19+044%* (19} | 3.50+038%%(123)- {1 -
Kidney absolute (g) | 2.964+0.45 | 2.79£0.33 | 2.91+0.37 | 2.97+0.36 3.06+0.38

relative (%) | 0.52+0.04 | 0.50+0.05 | 0.524£0.07 | 0.37+0.10%* (711) 0.59:0.07** (114)

Terminal body weight (g) | 370.9+56.5 | 360.8+52.9 | 367.2£48.6 | 335.035.3%% (L 10) | 323.0442.7%* (L13)

liver absolute (g) | 11.52+2.05 [ 11.30:1.93 | 11.17+1.91 10.88+1.42 11.86+1.92
relative (%) [ 3.1240.35 [ 3.14+0.33 | 3.06+0.52 3.26+0.36 3.66=031%* (117)

Kidney absolute (g) | 2.2040.51 | 2.21x0.32 | 2.20+0.30 2.14+0.26 2.21+0.42
relative (Mo) | 0.60+0.12 | 0.62=0.08 | 0.60+0.09 0.64+0.08 0.68=0.09** (114)

a Data (n=32-42) were obtained from Tables 27A and 27B on pages 1 74-179 of MRID 46578913, Numbers listed
parenthetically represent the percent difference from controls (calculated by reviewers).

*  Significanty different from controls; p<0.05

**  Significamt y different from controls; p<0.01

2. Gross pathelogy - At 1 year, the incidence of gross lesions in the treated groups was similar
to controts.

At 2 years, ircreased incidences of dark area(s) on the liver (15 treated vs 8 controls) and thyroid
cysts (7 treated vs 0 controls; p<0.05) were noted in the 1000 mg/kg/day males (Table 4). In the
1000 mg/kg/day females, an increased incidence of distended bile ducts (11 treated vs 3 controls;
p<0.05) was observed that was considered treatment-related, but not adverse. The incidences of
pale areas on the lachrymal glands were increased in the > 5 mg/kg/day males (14-30% treated vs
24% controis). As toxicity was not corroborated by histological evidence or by other gross
lesions, these increases were considered incidental. Other findings were also considered
unrelated o (reatment because the differences were minor, unrelated to dose, or were not
corroborated by histological evidence.
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Table 4. Selected gross lesions (# affected/50) in rats treated with IRS878 forup 10 2 years. ®

Dase (mg/kg/day)
Parameter (] 1 5 I 500 1000
Liver, dark area(s) 3 3 4 3 15
Thyroid, cysts 0 2 2 4 7*

Bllgd_uctb d:slencled - _,,] 3—r 5 } _ _9

a  Data were obtained from Table 28C on pages 203-217 of MRID 46578913,
*  Statistically different {p<0.05) from the controls

3. Microscopic pathology

a. Non-neoplastic - At Week 52 (Table 5a), increased (p<0.01) incidences of minimal to
moderate centrilobular Hepatocyte vacuolation were observed in the > 500 mg/kg/day males (30-
95% treated vs (0% controls) and minimal to moderate cenirilobular hepatocyte hypertrophy in
the > 500 mg'kg/day males (60-75% vs 10%) and 1000 mg/kg/day females (60% vs 0%).
Additionallv at Week 52, increased incidence (p<0.05) in pancreatic acinar cell vacuolation was
observed in 1he 1000 mg/kg/day males (95% treated vs 45% controls); however, other indications
of toxicity were not evident, and an adverse effect at 104 weeks was also not substantiated.

At Week 104, increased (p<0.05) incidences of the following findings (% treated vs % controls)
were observed in the liver: (1) minimal to marked centrilobular hepatocyte vacuolation in the

> 500 mg/kg/day males (62-80% vs 30%); (ii) slight centrilobular hepatocyte hypertrophy in the
1000 mg/kg/day males (42% vs 6%); (iil) minimal to slight cystic degeneration in the 1000
mg/kg/day males (16% vs 0%); and (iv) slight to moderate focal sinuseidal dilatation in the 1000
mg/kg/day females (12% vs 0%). In the thyroid, increased incidences of minimal to marked
cystic follicuiar cell hyperplasia (20% treated vs 4% controls; p<0.03) were noted in the 1000
mg/kg/day nales, and increased incidences of minimal follicular cell hypertrophy were observed
in the =500 mg/kg/day males (42% each treated vs 24% control). An increased (NS) incidence
in slight to moderate chronic progressive nephropathy of the kidney was observed in the >500
mg/kg/day males (46-52% treated vs 34% controls). Increased {(p<0.05) incidences in the
following kidney lesions were observed (% treated vs % controls) in females: (i) slight to marked
chronic progressive nephropathy at 1000 mg/kg/day (52% vs 24%); {ii) minimal to marked
pelvic/papillary epithelium hyperplasia at > 500 mg/kg/day (88-92% vs 70%); and (iii) minimal
to marked papillary/pelvic epithelium mineralization at > 5 mg/kg/day (88-94% vs 74%; NS at 5
and 500 mg/kg/day). Anincreased (p<0.05) incidence of minimal to moderate hemosiderosis
was observed in the spleen of the > 500 mg/kg/day females (86-92% treated vs 66% controls}.

Additionally at Week 104, increased incidence of peri-islet pigment in the pancreas (22% treated
vs 6% contrels; p<0.05) was noted in the 1000 mg/kg/day males; however, this isolated finding
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was considered incidental. Increased incidences of other findings in the treated groups relative to
controls were minor and/or not corroborated by other clinical or pathological findings.

Table 5a. Incidence (# affected {%]) of selected non-neoplastic microscopic' lesions in rats

treated with 125878 in the diet for up to 1 year.®
Daose (mg/kg/day)
Microscopic lesion 0 1 5 500 1000
: — Males : — —
centrilobular (total) 0(0) 0(0) 0(0) 10** (50) 19%* (35)
minimal 0 0 0 10
slight 0 0 0 0 9
moderate 0 0 0 0
Hepatocyte hypertrophy,
cerfrilobutar (total) 2 (L) 5(25) 2(10) F2** (60) 5% (75)
nyininal 2 3 2 (B 0
3light 0 0 0 I 14
moderate 0 0 0 0 1
Liver Hepa[ocyté hypertropﬁy,
centr tobular (total) 0(0) 00 0 0 12%% (50)
minizal 0 0 0 0 Il
slight 0 0 0 0 |

a Data (n=19-20) were obtained from Table 15 on pages 121-128 and pages 587-599 of MRID 46578913,
**+  Significant'y different from controls; p<G.01
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Table 5b. incidence (# affected/# examined [%)]) of selected non-neoplastic microscopic lesions
in male rats treated with IRS878 in the diet for up to 2 years.”

Dose (mg/kg/day)
Microscopic l2sion 0 i 5 500 l 1000
Liver Hepaiocyte vacuolation,
centrilobular (total) 15/50 (30) | 5/50*% (10) | 4/50%* (&) | 31/50** (62) | 40/50** (20)
minimal 11 4 3 16 6
slight o 4 o] 12 28
moderate 0 0 0 2 6
marked 0 0 0 1 0
Hepa ocyte hypertrophy,
centrilobular, slight (total) 3/50 (6) 4/50 (8) 3/50(6) 8/50 (16} 2i/50%* (42)
Cystiz degeneration (total) 0/50 (0) 0/50 (0) 0/50 (0) 0/50 (0) 8/50%* {16)
P inimal 0 0 0 0 3
slight 0 0 0 0 5
Thyroid Cystic follicular cell
P yperplasia 2/50 (4) /50 (0) 4/50 (8) 3/30 (10) 10/49* (20)
ininimal | 0 1 1 |
light 0 0 1 2 5
moderate 1 0 2 2
marked 0 0 { 0 2
Follicular cell hypertrophy,
minirnal (total) 12/50 (24) | Y1/50(22) | 16/30 (32 | 21/50 (42) 21/49 (42)
Kidney Chronic progressive
neph-opathy (total} - 17/50 (34) 12/50 (24 | 7/50*% (14) | 26/50(52) 23/50 (46)
wlight 16 11 3 24 21
moderate 1 0 1 2 2
marked 0 | ] 0 0

a  Data were dbtained from Table 29F on pages 257-273 and pages 1549-2131 of MRID 46578913,
*  Significantly different from controls; p<0.05
**  Significantly different from controls; p< (.01
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Table Sc. Incidence (# affected/# examined [%]) of selected non-neoplastic micrescopic lesions
in female rats treated with IR5878 in the diet for up to 2 years.®

. Dose (mg/kg/day)
Microscopic lesion o [ 5 500 1000
Liver Sinusoidal dilatation, focal
tlotal 0/50 () 2/50(4) 5/50(10) 4/50 (8) 6/50% (12)
slight 0 2 2 1 3
moderate 0 0 3 3 3
Kidney Chronic progressive
nephropathy (total) 12/50 (24) | 13/50(26) 4/50 (8) “10/50 (20) | 26/50%* (52)
slight 10 13 4 10 20
rioderate 0 0 0
rarked 2 0 G
Hyperplasia, pelvic/papillary
epithelium (total) 35/50 (70) | 32/50(64) | 29/50 (58) | 46/50%* (92) | 44/50* (88)
rainimal 23 25 18 18 16
shight 12 6 10 24 15
inoderate 0 1 1 2 11
narked 0 0 0 2 2
Mineralization,
papiliary/pelvic epithelium
(total) 37/50(74) | 34/50 (68) | 44/50(83) | 45/50 (90} 47/50% (94)
minimatl 28 25 31 25 21
slight 8 9 13 15 20
moderate 1 0 0 3 6
tnarked 0 0 0 2 0
Spleen Increased hemosiderosis (total} [| 33/50 (66) | 39/50 (78) | 39/50 (78) | 43/50* (86) | 46/50%* (92)
minimal 17 17 18 12 14
Jight 16 18 18 21 25
moderate 0 4 K} 10 7

a  Data were obtained from Table 29F on pages 257-273 and pages 1549-2131 of MRID 46578513,

*  Significantty different from controls; p<0.05
**  Significantly different from controls; p=0.01

b. Neoplastic - Summary data for incidences of neoplastic lesions were reported in the Study
Report in Table 15 on pages 121-128 and Tables 29A-29C on pages 218-228 and are included as
an Appendix to this DER. Summary tables of selected neoplastic lesions are provided below
(Table 6). There were no treatment-related increases in tumors after 1 year.
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After 2 years, an increased (p<0.05) incidence in thyroid follicular cell adenoma was observed in
the >500 my/kg/day males (14-20% treated vs 2% concurrent controls), without an increased
incidence of jollicular cell carcinoma. The incidences of other tumors were similar in the treated
groups to the concurrent controls.

Table 6. Inc.dence (# affected/# examined [%]) of selected neoplastic microscopic lesions in
rats treated with IR5878 in the diet for up to 2 years.®

Dose (mg/kg/day)
- ———J- " ] P l 500 L 1000

Thyroid  Follicular celladenoma || 1/50(2) | 2/50(4) | 1/50(2) | 7/50* (14) | 10/49** (20)
Follicular cell carcinoma 0/50 (0) 1/50 (2) 1/50 (2) 6/50 (0) 06/49 ()

a  Data werc obtained from Table 29C on pages 225-228 of MRID 46578913.
*  Significantiy different from controls; p<0.05
**  Sigpificantiy different from controls: p<0.01

Microscopic lesion

HIL. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS - The LOAF]. was 500 mg/kg/day, based on liver,
spleen, and kidney toxicity. Yellow staining in the perigenital area and decreased body weight
gain were alzo observed. The NOAEL was 5 mg/kg/day. Increased incidences of thyroid
follicular cell adenomas were noted in the > 500 mg/kg/day males, but were considered
secondary to enhanced hepatic metabolism and resultant disruption of hormonal feedback control
of the thyroid.

B. REVIEWER COMMENTS - No treatment-related effects were observed on mortality,
functional observational battery findings, food consumption, food efficiency, ophthalmoscopic
examination. hematology. or urinalysis.

At 2500 mg'kg/day, body weight gains were decreased (p<0.05) during the second year (Weeks
52-104) of {reatment ( : 24-38%; not significant [NS] in the 500 mg/kg/day males), resulting in
decreased (p<0.05) overall (Weeks 0-104) body weight gains (1 11-20%). Body weight gains
were similar to controls in both the toxicity phase animals and during Weeks 0-52 in the
carcinogenicity phase animals. No effects of treatment were observed on body weight gains at 1
or 5 mg/kg/day.

Hepatotoxic:ty was observed. At 1 year, relative to body liver weights were increased (p<0.01)
in both sexey at 500 (19-11%) and 1000 (7 14-22%) mg/kg/day. Additionally, increased
(p<0.01) absolute liver weights were observed in the 1000 mg/kg/day males (1 20%). Increased
(p<0.01) mcidences in minimal to moderate centrilobular hepatocyte vacuolation was noted in
the » 500 mg/kg/day males (50-95% treated vs (1% controis), and incidences of minimaj to
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moderate centrilobular hepatocyte hypertrophy were increased in the > 500 mg/kg/day males (60-
75% vs 10%) and 1000 mg/kg/day females (60% vs (1%).

At 2 vears, increased incidences of dark area(s) on the liver (15 treated vs & controls) were noted
in the 1000 mg/kg/day males. Relative to body liver weights were increased (p<0.01) in the 500
mg/kg/day males (19%) and in both sexes at 1000 mg/kg/day (117-23%). Additionally, absolute
liver weights were increased (p<0.01) in the 1000 mg/kg/day males { [ 12%). Increased (p<0.05)
incidences of the following microscopic findings (% treated vs % controls) were observed: (i}
minimal to marked centrilobular hepatocyte vacuolation in the >500 mg/kg/day males (62-80%
vs 30%]): (i1) slight centrilobular hepatocyte hypertrophy in the 1000 mg/kg/day males (42% vs
6%); (iii) minimal to slight cystic degeneration in the 1000 mg/kg/day males (16% vs 0%); and
(iv) slight to moderate focal sinusoidal dilatation in the 1000 mg/kg/day females (12% vs 0%).

Nephrotoxicity was observed. At 500 mg/kg/day in the carcinogenicity phase animals,
incidences ol perigenital yellow staining were generally increased in the males from Week 27 to
termination (2-9%) and in the females trom Week 32 to termination (2-24%) compared to 0
controls. Additionally at 1000 mg/kg/day, the following increases in perigenital yellow staining
were observed (compared to O controls): 1) 2-24% from Week 66 to termination in the
carcinogenicity phase males; 11} 2-73% from Week 3 to termination in the carcinogenicity phase
females; and iii} 5-35% from Week 11 1o termination in the toxicity phase females,

At 1 year, increases (p<0.01) were observed in relative kidney weights in the 1000 mg/kg/day
males (17%).

At 2 years, blood urea was increased (p<0.01) by 29% in the 1000 mg/kg/day females. Relative
to body kidnzy weights were increased (p<0.01) in the 500 mg/kg/day males (111%) and in both
sexcs at 1000 mg/kg/day (114% each). An increased (NS) incidence in slight to moderate
chronic progressive nephropathy of the kidney was observed in the > 500 mg/kg/day males (46-
52% treated vs 34% controls). Increased (p<0.05) incidences in the following kidney lesions
were observed (% treated vs % controls) in females: (i) slight to marked chronic progressive
nephropathy at 1000 mg/kg/day (52% vs 24%); (ii) minimal to marked pelvic/papillary
epithelium hyperplasia at >500 mg/kg/day (88-92% vs 70%); and (iii) minimal to marked
papillarv/pelvic epithelium mineralization at >3 mg/kg/day (88-94% vs 74%; NS at 5 and 500
mg/kg/day;. The mineralization observed in the 5 mg/kg/day females was not corroborated by
other clinical or pathological evidence of toxicity and was generally minimal or slight in severity;
therefore. this effect was not constdered adverse at this dose.

At 2 years, increased incidences of thyroid cysts (14% treated vs 0% controls; p<0.05) were
noted in the 1000 mg/kg/day males. Increased incidences of minimal to marked cystic follicular
cell hyperplzsia (20% treated vs 4% controls; p<0.05) were noted in the 1000 mg/kg/day males,
and minimal follicular cell hypertrophy was observed in the >500 mg/kg/day males (42% each
treated vs 24% control). In a concurrently submitted speeial study (MRID 46578927), it was
demonstrated that administration of the test compound results in an induction of UDP-GT, which
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is responsible for the degradation of thyroxine (T4). Pharmacokinetic data indicated an increased
elimination of T4. Thus, chronic stimulation of the thyroid would occur through the
hypothalmic-pituitary-thyroid axis, which could result in follicular cell hypertrophy and
hyperplasia. This effect is not observed in humans because of differing thyroid hormone binding
profiles and metabolic clearance rates of the thyroid hormones. Consequently, these effects on
the thyroid were considered unimportant to humans.

The LOAEL. is 500 mg/kg/day, based on decreased body weight gains, slight hepatotoxicity,
and slight nephrotoxicity in both sexes. The NOAEL is 5 mg/kg/day.

After 2 years, increased (p<0.05) incidences in thyroid follicular cell adenoma were observed in
the =500 mg’kg/day males (14-20% treated vs 2% concurrent controls), without an increased
incidence of follicular cell carcinoma. Again, the thyroid effects were secondary to metabolic
induction of “he liver and were not considered relevant to humans because of reasons stated
above.

C. STUDY_DEFICIENCIES - The following minor deficiencies were noted, but do not alter
the conclusicns of this review:

+  Pituitary samples from all animals should have been examined microscopically.
*  More than one lot of the test compound was used over the course of the study.
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DATA EVALUATION RECORD

STUDY TYPE: 90-Day Oral Toxicity Feeding Study - Rats;
OPPTS 870.3100 (§82-1a); OECD 408.

PC CODE: 108209 DP BARCODE: D306738
SUBMISSION NQ.: S755326

TEST MATERIAL (PURITY): TR5878 (Orthosulfamuron, 98.0%)

SYNONYMS:  1-(4,6-dimethoxypyrimidin-2-yl)-3-[2-(dimethvicarbamoyl)-phenylsulfarmoyi]
urea; benzamide, 2-[[[[[(4.6-dimethoxy-2-
pyrimidinyl)amino jcarbonyl Jamino |sulfonyl Jamino]-N-N-dimethyl-

CITATION: Webley, L. (2001). IR5878 Toxicity study by dietary administration to Han
Wistar rats for 13 weeks followed by a 4 week recovery period. Huntingdon
Life Sciences Ltd, Woolley Road, Alconbury, Huntingdon, Cambridgeshire,
England PE28 4HS. Study No. AGR 128/012174, October 16, 2001. MRID
46260103, Unpublished.

SPONSOR: ISAGRO SpA, Centro Uffici San Siro - Fabbricato D, ala 3, Via Caldera, 21,
20153 Milano - Italy.

EXECUTIVE SUMMARY: In a 90-day subchronic oral toxicity study (MRID 46260103},
TR5878 (98.0% a.i.,, Batch No. FCF/T/172-00 (ex 20525/03/8) was administered to ten Han
Wistar rats/sex/dose in the diet at dose levels of 0, 250, 1500, and 9000 ppm (equivalent to 0, 19,
113, and 706 mg/kg bw/day, respectively, for males and to 0, 22, 131, and 773 mg/kg bw/day,
respectively, for females). Concurrently, a recovery group of five Han Wistar rats/sex/dose were
administered either 0 or 9000 ppm (equivalent to 0 or 706 mg/kg bw/day, respectively, for males
and to 0 or 773 mg/kg bw/day, respectively, for females) during the 90-day study period and were
then maintained for an additional four weeks on the control diet.

There were no compound-related effects on mortality, body weights, body weight gains, food

consumption, neurological observations and measurements, hematology, clinical chemistry, or
gross pathology. Compared to controls, an increase in dorsal hair loss was seen in females, but
this finding s common. Other treatment-related effects (transient increases in liver weight and
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hepatocellulas hypertrophy in high-dose males compared to controls) indicate a minimal,
adaptive response in the liver following exposure to [R5878 that is not considered adverse.

The LOAEL was not identified in this study (>706 mg/kg/day for males and >773
mg/kg/day for females). The NOAEL is the highest dose tested in this study (7000 ppm),
which was equivalent to 706 mg/kg/day for males and 773 mg/kg/day for females.

This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day oral
toxicity study (OPPTS 870.3100; OECD 408) in the rat.

COMPLIANMCE: Signed and dated GLP. Quality Assurance, Flagging, and Data Confidentiality
statements w-are provided.

I. MATERIALS AND METHODS

A. MATERIALS:

1. Test material: IR5878

Descripticn: White crystalline powder
Lot/Batch #: Batch No. FCF/1/172-00 (ex 20525/03/8)
Purity: 98.0 % a.i.
Compound Stability: Stable in rodent diet for 15 days at freezing temperature and for 8 days at room temperatire
CAS No. of TGAL 213464-77-8
Structure e OCH,

e

WHSO,NHC ONH "J\N/ ~OCH,

2. Vehicle and/or positive control: The test material was incorporated into the diet. No
positive control was used in this study.

3. Test animals:

Species: Rat

Strain: Han Wistar

Age/weight at study Approximately 37-41 days of age / males: 135-138 g, femnales: 108-112 ¢

initiation

Source: Harlan UK Limited, Bicester, Oxfordshire, England

Housing: Housed five of the same sex per cage in stainless steel cages with stairdess steel mesh
lids and floors

Diet: . Rat and Mouse No, 1 Maintenance Diet (Special Diets Services Ltd.. Witham, Essex.
England), ad libitum

Water: Tap water, ad fibitum

Environmental conditions:  Temperature: 19-23°C
Humidity: 40-70%
Air changes: > 15 times/hr
Photoperiod: 12 hrs dark/12 hrs light

Acclimat on period: i1 days
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B.

1.

STUDY DESIGN:

In life dates: Start: November 20, 2000
End: February 19-20, 2001 (Main group); March 19, 2001 (Recovery group)

Animal assignment: Animals were randomly assigned to the test groups noted in Table 1.
Three males with body weights at the extreme ends of the weight range of the other rats and
two males with ophthalmic lesions were replaced by five spare males from the same batch of
animals. At the end of the regular study, the recovery groups were held for an additional four
weceks, during which they were fed the control diet. '

TABLE 1: Study design

Conc. in diet Dose to animal # Male
{ppm} (mg/kg/day)"
Control 0 0 10 10
Low 250 F{19) @ (22) 1o 10
Mid 1500 d(113) 2 (131) 10 £O
__High 9000 g 706) 2 (773) 10 | 10
L Recovery Group
Control 0 0 5 5

High 9000 J(706) 8 (773) 3 5
‘Drata from page 51 of MRID 46260103,

Test group # Female

Dose seleetion rationale: The dose levels were selected based on the results from a
four-week oral toxicity study in rats (Report No. AGR125/000095) where dietary
administration of up to 12500 ppm resulted in changes in body weight gains, food
consumption, hematology, clinical chemistry, and spleen weights. These changes were also
seen at 2300 ppm. Because the high dose, 12500 ppm. was considered sufficiently close to
the maximum tolerated dose. 9000 ppm was set as the high dose in the 90-day study.

Diet preparation and analysis: Premix was prepared weekly by mixing appropriate
amounis of test substance with Rat and Mouse No. 1 Maintenance Diet. Test diets were then
prepared weekly, three days in advance, by diluting the concentrated premix and were stored
frozen. Homogeneity and stability of IR5878 in the fead, at concentrations of 50 and 12500
ppm. were tested in an earlier study (Report No. AGR 127/003821); however, the results of
this study were not provided in MRID 46260103, During the 90-day study, samples of
treated fcod from each test group were analyzed on weeks 1, 6, and 12 for active ingredient
concentration using a solvent extraction method, followed by reverse phase HPLC analysis
with external calibration.

Results:

Homogeneity analysis: Homogeneity was confirmed at nominal concentrations of 50
and 12500 ppm in an earlier study (Report No. AGR 127/003821); however, the results of
this study were not reported in MRID 46260103,
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5

Stability analysis: Stability of [R5878 in the diet was confirmed for 15 days with freezer
storage and for 8 days with storage at room temperature in an earlier study (Report No.
AGR 127/003821); however, results of the stability analysis were not reported in MRID
46260103.

Concentration analysis: Dietary concentrations were 97-99%, 94-98%, and 92-96% of
target concentrations for the low-, mid-, and high-dose groups, respectively.

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

Statistics: Body weights and organ weights were tested for homogeneity of variance using
Bartlett’s test. If significant, a Behrens-Fisher test was used for pairwise comparisons; if not
significart, Dunnett’s test was used. Gross pathological and histopathological findings were
analyzed using Fisher’s exact test to compare each treated group with controls.

For clinical pathology data, if 75% of the findings (across all treatment groups) were the
same number, then a frequency analysis was conducted. Treatment groups were compared
using a V:antel test and pairwise Fisher’s Exact tests.

If Bartleti’s test was not significant at the 1% level, parametric analysis was conducted.
Then, if tae F'1 test was not significant at the 1% level, Williams” test was applied, but if it
was significant at that level, Dunnett’s test was used.

If Bartlet!’s test was significant at the 1% level, the data were subjected to transformation to
obtain eqiality of variance and then tested again using Bartlett’s test. If still significant, non-
pararmetric analysis was applied. Then, if the H1 test was not significant at the 1% level,
Shirley's test was applied, but if it was significant at that level, Steel’s test was used.

"~ METHODS:

Observations:

ta. Cageside observations: Animals were inspected twice a day for signs of toxicity and
mortality.

1b. Clinical examinations: Clinical observations were conducted weekly.

le. Neurological evaluations: The following observations were made on ten
animals/group/sex prior to initiation of the study and weekly during the dosing period
and on all of the recovery phase animals in the final week of the recovery period:
exophthalamos, fur condition, lacrimation, piloerection, reactivity to handling, ease of
remcval from cage, salivation, vocalization, activity counts, arousal, convulsion,
defecation counts, gait, grooming, palpebral closure, posture, rearing, tremor, twitching,
and urination. The following measurements were recorded prior to study initiation and

8
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durinz week 12 of the dosing period for 10 animals/group/sex and during week 4 of the
recovery period for all of the recovery phase antmals: approach response, auditory startle
reflex, body temperature, body weight, grip strength, landing footsplay, tail pinch
response, pupil reflex, righting retlex, touch response, and motor activity.

Body weight: Animals were weighed prior to initiation of the study, on the first day of
dosing, weekly during the dosing and recovery periods, and before necropsy.

Food consumption and compound intake: Food consumption for each cage was
determined, and mean weekly diet consumption was calculated as g food/animal/week.
Giroup mean food efficiencies were calculated on a weekly basis as 100*(g body weight gain
per week/g food consumption per week). Compound intake (mg/kg bw/day) values were
calculated as time-weighted averages from the consumption and body weight gain data.

Ophthalmoscopic examination: Eyes of all animals were examined before dosing (week
-1} using ndirect ophthalmoscopy. Eyes of all surviving control and high-dose animals were
also similarly examined during week 13. In both cases, a 0.5% tropicamide solution was
institled prior to examination.

Hematology and clinical chemistry: After an overnight fast, blood was collected from the

retro-orbital sinus of all main study animals during week 13 and from all recovery study
animals in week 4 of the recovery period. ‘During sampling, animals were held under
isofluranc anesthesia. The CHECKED (X) parameters were exarmined.

a. Hematology:

Hematocrit (HCT)* Leukocyie differential count*

Hemoglobin (HGB)* Mean corpuscular HGB (MCH)*

Levkoovte count (WRBC* Meun corpuse, HGB cone. (MCHC)*

Pl I e [

Erythrocyte count (RBC)* Mezan corpusc. volume (MCV)*

Platelet count*

Reticulocyte count

Blood clotting measurements™

L I = B I Bt

¢ Yhromboplastin titne)

{Fibrinogen)

X

{£rothrembin time)

* Recommended “or 90-day oral redent studies based on Guideline 870.3100
- Not examined
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b. Clinical chemistry:

ELECTROLYTES { OTHER

X Calciam X Albumin*
X Chloride X Creatinine*
- Magresium X Urea nitrogen*
X Phosphorus X Total Cholesterol*
X Potassiu ™ - Giobulins
X Soedium? X Glucose*

ENZYMES (more than 2 hepatic enzymes)* X §| Total hilirubin
X Alkaline phosphatase (ALK)* X Toal protein (TP)*
- Cholinguterase {Chil) X Triglycerides
- Creatine phosphokinase - Serum protein electrophoresis
- Lactic acid dehydrogenase {LDH) X || Albumin/globulin ratio
X Alan.ne aminotransferase (AL T/also SGPT)*
X Aspanate aminotransferase {AST/also SGOT)
- Sorb tol dehydrogenase*
X Ganuma glutamyl transferase (GG T)*
- yutams L ¥

* Recommended for 90-day oral rodent studies based on Guideline

- Not examined

§70.3100

6. Urinalysis: Urine was collected from fasted main study animals during week 13 and from
fasted recovery phase animals during week 4 of the recovery period. The CHECKED (X)

parameters were examined.

X Appear: nee* X || Glucose
X Volume? X Ketones
x Specitic gravity/osmolality* X | Bilirubin
X pH* X Blood/blood cells*
X Sediment {microscopic) - Nitrate
Protein® - Urobilinogen

* Recommended for 90-day oral rodent studies based on Guideline 870.3100

- Not examin.Jd

7. Sacrifice and pathology: All animals were sacrificed by carbon dioxide inhalation and were
subjectec to gross pathological examination; the CHECKED (X) tissues were collected for
histolegizal examination. The head, larynx, nose, pharynx, salivary gland (one only}), sciatic
nerve (one only), and skeletal thigh muscle {one only) were collected and preserved, but these
organs were not examined histologically. The (XX) organs, in addition, were weighed.
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Il DIGESTIVE SYSTEM

CARDIOVASC/HEMAT NEUROLOGIC ___ |
- Tonzue X Aorta* XX || Brain*+
X Salivary glands* XX || Heart*+ X Peripheral nerve*
X Esophagus* - Bone marrow* X Spinal cord (3 levels)*
X Stornach* X Lymph nodes* X Pituitary*
X Duodenum* XX || Spleen*+ X Eyes (optic nerve )*
X Tejurnn* XX || Thymus*+ GLANDULAR
X Heum* XX || Adrenal gland*~+
X Cecumt UROGENITAL X Lacrimal gland
X Colont XX [t Kidneys*+ XX 4 Parathyroid*
X Recium* X Urinary biadder* XX |l Thyroid*
XX Liver* XX | Testes®+
- Galt vladder* (not rat) XX || Epididymides*+
- Bile duct X Prostate* OTHER
X Pancreas* X Seminal vesicles* X Bone (sternum and femur)
RESPIRATORY XX | Ovaries*+ X Skeletal muscle
X Trachea* XX || Uterus*+ X Skin*
X Lung* X Mammary gland* X All gross lesions and masses*
X Naose* X Head
X Pharyax#
). Larymy

* Recommended for 90-day oral rodent studies based on Guideline 870.3100
+ Organ weighis required for rodent studies
- Not examined
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II. RESULTS

A. OBSERVATIONS:

1. Clinical signs of toxicity: The only treatment-related clinical sign of toxicity observed was

hair loss from the dorsal body surface, beginning on week 1 for both males and females. Hair
loss was found in 3/10, 2/10, and 6/15 of the low-, mid-, and high-dose males, respectively,
compared to 0/15 of control males. In females, 4/10, 4/10, and 12/15 animals were affected
in the low-, mid-, and high-dose groups, respectively, compared to 2/15 of control females.
Although no hair loss was seen in control and high-dose males during the recovery period,
2/5 of the control females and 5/5 of the high-dose females also exhibited hair loss during the
four week recovery phase.

Mortality: No treatment-related mortalities occurred during the study. One control female
had overgrown and maloccluded teeth and was sacrificed during week four for humane
Teasons.

Neurological evaluations: Mean forelimb grip strength values were lower in all treated
males compared to controls during treatment week 12. However, no dose-response was
observed. and none of the differences between treated and control males were statistically
significart. Forelimb grip strength in females and hindlimb grip strength in both males and
females were similar to controls at all treatment levels.

As showr in Table 2, a statistically significant increase in mean landing footsplay was seen in
high-dosc females compared to control females in week 4 of the recovery phase. Prior to
treatment. no difference in mean landing footsplay between ten control and ten high-dose
temales was observed. However, an examination of the individual data indicated that the
landing footsplay values for just those females that were examined on recovery week 4, in
addition 1o treatment weeks 0 and 12, differed before the initiation of the study. Specifically,
on treatmznt week 0, footsplay ranged from 42-75 mm in the five control females and from
67-94 mm in the five high-dose females maintained throughout the recovery phase of the
study. No differences in landing footsplay were seen between any of the treated females on
treatment week 12 compared to the control females or between any of the treated males
compared to control males on treatment week 12 and recovery week 4.

As shown in Table 3, statistically significant decreases were seen in the number of high-beam
breaks muade on treatment week 12 by low- and mid-dose males compared to controls.
However, prior to the initiation of the study, the number of high-beam breaks made by the
these low- and mid-dose males were also lower compared to controls, although the
differences were not statistically significant. No dose-response was seen; the number of
high-beam breaks made by high-dose males did not differ from controls. Compared to
controls, the number of high-beam breaks made by females and the number of low-beam
breaks m: de by both males and females were unatfected by all levels of treatment.
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[ TABLE 2. Mean landing footsplay (mm + SD) in rats fed IRS878 for 13 weeks”
Males Females
Dose
(ppm) Treatment Treatment Recovery Treatment Treaiment Recovery
Week O Week 12° Week 4° Week 0° Week 12° Week 4°
0 80+ 13 12811 120 £ 20 70+ 21 106 £ 17 754+ 17
250 91 £ 21 125 £22 N/A 8211 121+ 14 N/A
1500 81 x23 123+ 19 N/A 84+ 19 11710 N/A
92000 R1+17 133+ 13 125+ 11 8§19 108 £17 101 £15%

“Data obtained from pages 336-338 in the study report.
"n= 10, including those 5 animals observed at recovery week 4

‘n=235

* Significanily ditterent from controls, p<0.05

TABLE 3. Mean motor activity (beam breaks + SD) over 60 minutes in rats fed IR5878 for 13 weeks”
Males Females
Bose (ppm.
Treatment Treatment Recovery Treatment Treatment Recovery
Week 0° Week 12° Week 4° Week (' Week 12° Week 4°
High beam breaks
¢ 0+ 26 147 £ 41 161 % 105 99+ 45 131442 111 %44
250 S8+ 15 95 + 38 =+ N/A 83+ 56 107 + 38 N/A
1500 73 £ 59 107+£30¢% N/A 79 £ 30 99 + 4] N/A
9000 01 £51 125+ 44 103 + 36 83+ 39 114 + 37 87+£70
Low beam breaks
0 410 +£124 697 £ 180 640 4. 204 358+ 144 623+ 130 482 £ 198
250 291 £ 159 516+ 182 N/A 358+ 100 555+ 136 N/A
1500 368+ 125 594 =121 N/A 417 + 148 584 + 161 N/A
9000 454 £ 254 624 1 248 664 + 83 376+ 139 663 + 173 363 + 328
“Data obtainced from pages 342-346 in the study report.
P n=10. including those 5 animals observed at recovery week 4

‘n=3

* Significantly Jdifferent from controls, p<0.05
** Sionificantly -1 ferent from controls, p=0.01

B. BODY WEIGHT AND WEIGHT GAIN: Mean body weights and total body weight gains

are giver 1n Table 4. There were no treatment-related effects on body weights or body
weight gains in the main or recovery phases of this study.
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TABLE 4. Mean body weights and body weight gains (BWG) during 90 days of treatment”
(];;'s!f) | Body weights (g £ SD) rlzw(, () - Body weights (g £ SD) BWG (o) -
: reat'ment Recovery | Recovery Recnlvery
Waek 0 Week 1 Week 7 Week 13 Period Week 0 Week 4 Period
Male
0 IREESE 175 £ 11 318+ 26 36732 230 365426 384+ 28 19
250 13 +6 176 £ 9 318+29 369 + 38 233 N/A N/A N/A
1500 135+ 4 172+ 6 306 + 21 356+ 28 221 N/A N/A N/A
9000 16t6 173+ 8 311+ 28 367+ 40 231 398+ 53 422 + 52 24
Female J
L 48 £ 8 12712 188 + 22 211 +22 103 196411 204 £ 10 7
250 it +é 132110 197 £ 27 221425 Lo N/A N/A N/A
1500 LREAE S 13217 194 £13 214+ 16 102 N/A N/A N/A
2000 112+6 133+ 8 196 £ 16 221116 109 230 =17 239+ 17 9

' *Data obtaincd frim nages 43-45 in the study report.

D.

. FEED CONSUMPTION AND COMPOUND INTAKE:

Feed consumption: There were no treatment-related effects on food consumption.

Compound Intake: Time-weighted average compound intakes are shown in Table 1.

Feed Efficiency: There were no treatment-related effects on food efficiency.

OPHTHALMOSCOPIC EXAMINATION: There were no treatment-related

ophthalmological findings.

BLOOD ANALYSES:

Hematology: Selected hematology data are given in Table 5. Mean red blood cell (RBC)
counts were marginally decreased in high-dose females in the main study compared to
controls, but this decrease (-6%) is not biologically meaningful. Additionally, no significant
decreases in mean RBC counts were seen in the low- or mid-dose main study females, the
high-dosc females following a four week recovery period, or in any of the treated male
eroups. White blood cell and lymphocyte counts were slightly decreased in all treated male
and fermale groups following 13 weeks of treatment with IR5878; however, these parameters
were coniparable to controls for both males and females following a four week recovery
period.
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TABLE 5. Selected hematology findings in rats fed IR5878 for 13 weeks”

Dose Red blood cells White blood cells Lymphocytes
(ppm} (10"%/L + SD) (1071 = SD) (10°/L. + SD)
Male Main Group - Treatment Week 13
0 8603 85412 6.4+0.9
250 87+03 7.0+ 1.4% 54x15%
1500 8.5+04 6.9+ 11 ** 53£08¢%
9000 86+02 6.7+ 1.4 4811 %

Male Recovery Group - Recovery Week 4

0 N/A 7oz 1.7 5717

9000 N/A 7112 5.3+0.9

Female Mzin Group - Treatment Week 13

0 79+£04 55+ 1.0 45409
250 77+05 474 1.2% 3.6£09%
1500 80+03 4506 3.4+£05%
3000 T4 +£03* 4.0+ 0.6 ** 3.1 £0.6%**

Female Recovery Group - Recovery Week 4

0 7.7+£0.3 41 +1.8 3312

9000 7.6+0.3 50407 3.9407

*Data obtained from pages 55-6{) in the study report.
* Significantly different from controls, p<0.05
** Signiticantly different from controls, p<0.01

Clinical chemistry: In treated males compared to controls, statistically significant changes
were seer: in aspartate aminotransferase, creatine, phosphorous, total protein, albumin, and
albumin/globulin values; however, none of these changes are considered biologically
significart, Similarly, in treated females compared to controls, statistically significant
changes were found in chlorine and phosphorous levels, but neither change was biologically
meaningiul.

URINAL YSIS: There were no treatment-related changes reported.

. SACRIFICE AND PATHOLOGY:

Organ weight: Compared to controls, liver and kidney weights relative to body weights
were marzinally increased in high-dose males following 13 weeks of treatment, as shown in
Table €. However, male absolute liver and kidney weights in the main study and male
absolute «nd relative liver and kidney weights following four weeks of recovery were all
comparatle to controls.

Absolute kidney weights in high-dose females were marginally increased compared to
controls alter the four week recovery period. However, female absolute and relative liver and
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kidney w=ights in the main study, female relative kidney and liver weights foliowing
recovery. and female absolute liver weights following recovery were all comparable to
controls.

TABLE 6. Absolute and relative organ weights in rats fed IR5878 for 13 weeks®

Dose Body weight Liver Liver/body Kidney Kidney/bedy
‘ppm) (;g‘_) (_E (g/100) g | (g/100)
_ Male Main Group - Treatment Week 13
0 369 + 35 12216 33=x02 20+0.2 0.5 0.0
B 250 369+ 39 122 % 1.5 33+0.1 20£02 0.5+0.0
1500 356+29 11.6+13 32+02 1.9£02 0.5+0.0
000 351+20 135411 3.9+ 02 ** 2.0£0.] 06+00*

Male Recovery Group - Recovery Week 4

0 384 29 13.5+1.7 315+0.2 2.1+£0.1 0.5+0.0

3000 422 +.53 139+ 1.1 3134072 22+0.2 0.5+0.1

Female Main Group - Treatment Week 13

0 215+ 26 79+ 1.1 3.7+£03 1.3+£0.2 06400
250 222+ 28 8.1+12 36+03 1.4+02 0.6+ 0.0
1500 216+ 16 8.0+05 37+0.2 1.3+0.1 0.640.0

00 216£ 17 8.1+0.7 17+001 1.4+0.2 0.64:0.0

Female Recovery Group - Recovery Week 4

] 204 £ 11 69=+0.7 3402 - 1.3£01 0.6+ 0.0

9000 234 + J4 ** 80=1.2 34204 1.5+0.] ** 0.6 + 0.0
“Dati obtained from pages 70-77 in the study report.

* Signi icantly different from controls, p<0.05

** Siunificantly different from controls, p<0.01

A marginal increase in the adrenal gland absolute weights following 13 weeks of dosing
occurred only in low-dose (not in mid- or high-dose) females compared to controls.

2. Gross pathology: There were no treatment-related gross pathology findings.

3. Microscopic pathology: On treatment week 13, slight centrilobular hepatocyte hypertrophy
was seen in 7/10 of the high-dose males (Table 7}, which correlates with the increase seen in
relative liver weights. Hypertrophy was also seen in 1/10 of the mid-dose males on treatment
week 1. but none was seen in low-dose or control maies. No hepatocellular hypertrophy
was observed in females after 13 weeks or treatment or in males or females after a 4 week
recoverv oseriod.
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TABLE 7. Incidence of centrilobular hepatocyte hypertrophy in rats fed IR5878 for 13 weeks'

Dose Male Main Group - Male Recovery Group - Female Main Group - Female Recovery Group
(ppm) Treatment Week 13 Recovery Week 4 Treatment Week 13 - Recovery Week 4
0 0110 0/5 0/10 075
250 0/10 N/A 0/10 N/A
1500 1/10 N/A 0/10 N/A
9000 7710 ** 0/5 0/10 0/5

*Pata obtained from pages 83 and 89 in the study report.
** Significant'y cifferent from controls, p<0.01

I1. DISCUSSION AND CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: The study authors concluded that, in Han Wistar

rats, dictary exposure to IR5878 caused dorsal hair Joss in females, slight decreases in female
red blood cell counts, hematocrit, and hemoglobin values; decreases in male and female
white biood cell and lymphocyte counts and in phosphorous levels; changes in male
creatinine concentration, triglyceride levels, aspartate amino-transferase and alkaline-
phosphat ase activities, and urine composition; increased male liver and kidney weights; and
an increase in the incidence of slight centrilobular hypertrophy of male hepatocytes. The

investiza ors found no evidence of neurotoxicity.

The investigators report that the effects seen in male liver (i.e., increased liver weight and
hepatoce:lular hypertrophy) were not seen following the four week recovery. The study
authors determined that the NOAEL was 1500 ppm, which is equivalent to 113 mg/kg/day

for ma'e rats and to 131 mg/kg/day for female rats.

B. REVIEWER COMMENTS: Dietary exposure to [IR5878 in rats did not cause any

treatmeni-refated effects on mortality, body weights, body weight gains, food consumption,
neurolog cal observations and measurements, hematology, clinical chemistry. or gross
pathology. The statistically significant increases in the relative kidney weights of males and
of absclute kidnev weights in females (following recovery) are not biologically significant.

Dorsal hair loss in female rats is considered a treatment-related effect of IRS878 exposure;
however. hair loss is a common clinical sign with unclear toxicological significance.

The treatnent-related increase in relative liver weights seen in males administered 9000 ppm
1s considered to be an adaptive response, because liver weights were comparable to controls
following: a four week recovery period, there were no biologically significant changes in liver
enzyvmes, there were no gross pathological effects in the liver, and there were no
histopathological effects in the liver other than slight transient centrilobular hepatocyte
hypertrophy.

67



Subchronic (90-day) Oral Toxicity Study (Rats) {2001} Page 68 of 69
IR5878 / PC Cocie 108209 OPPTS 874.3100 / QECD 408

The LOAEL was not identified in this study (>706 mg/kg/day for males and >773
mg/kg/day for females). The NOAEL is the highest dose tested in this study (9000
ppm), which was equivalent to 706 mg/kg/day for males and 773 mg/kg/day for females.

This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day oral
toxicity study (OPPTS 870.3100; OECD 408) in the rat.

C. STUDY DEFICIENCIES: Homogeneity of the test compound was confirmed at nominal
coneentrations of 50 and 12500 ppm in an earlier study (Report No. AGR 127/003821).
While samples of the actual prepared diet used in MRID 46260103 were not tested for
homogeneity, this does not invalidate the study results.
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'DATA EVALUATION RECORD

STUDY TYPE: Carcinogenicity study in mice [feeding]|: OPPTS 87(),41200b [§83-2b); OECD
451.

PC CODE: (08209 DP BARCODE: D319264
TXR#: 0052612

TEST MATERIAL (PURITY): IR5878 (Orthosulfamuron; 98.0% a.1.)

SYNONYM: 1-[2-(dimethylcarbamoyl) phenylsulfamoyl]-3-(4,6-dimethoxypyrimidin-2-yljurea

CITATION: Webley, L. (2003) IR5878: Carcinogenicity study by dietary administration to
CD-1 mice for 78 weeks. Huntingdon Life Sciences Ltd., Huntingdon,
Cambridgeshire, England. Laboratory Project ID.: AGR/130, December 22, 2003.
MRID 46578912, Unpublished.

SPONSOR: ISAGRO S.p.A., Centro Uffici San Siro, Fabbricat D-ala 3, Via Caldera 21,
Milano, Italy

EXECUTIVE SUMMARY - In a carcinogenicity study (MRID 46578912), 50 Crl:CD-1™
(ICR)BR mice/sex/dose were exposed to IR5878 [Orthosulfamuron; 98.0% a.i.; Batch #:
FCF/T/172-00 (ex 20525/03/8)] in the diet at nominal concentrations of 0, 100, 500, or 1000
mg/kg/day for up to 78 weeks.

No adverse treatment-related effects were observed on clinical signs, mortality, bady weights,
body weight zains, food consumption or food conversion efficiency, hematology, or gross
pathology.

Absolute (:ncr. 12%, p =< (.05) and relative to body (incr. 14%, p =< 0.05) liver weights were
increased in the 1000 mg/kg/day males after 78 weeks of treatment when compared with
controls. An increased (p =< 0.001) incidence of slight to moderate centrilobular hepatocyte
hypertrophy was observed at >= 500 mg/kg/day (48-68%) compared to slight hypertrophy in
controls {8%¢:. Also, an increased (p =< 0.05) incidence of slight to marked liver vacuolation
was observed at 1000 mg/kg/day (50%), and slight to moderate liver vacuolation at 500
mg/kg/day  38%), both compared to slight to moderate in controls (18%). Similar changes were
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not observed in females. [t was stated that the observed increased incidence of centrilobular
hepatocyte vacuolation, suggesting an effect on fat metabolism, in 500 and 1000 mg/kg/day
compound-freated males was also observed in the corresponding rat carcinogenicity study MRID
46578913 (Huntingdon Life Sciences Report Number AGR 131/033063) with this test
compound. :

At 500 mg/kg/day, increased incidence of centrilobular hepatocyte vacuolation was mostly slight
with moderate vacuolation observed in 10% of the animals. However, centrilobular hepatocyte
vacuolation i1 the 1000 mg/kg/day males is more clearly defined with an increase in incidence as
well as severity. This effect coupled with more pronounced increases in liver weights and
centrilobular hypertrophy in the 1000 mg/kg/day males provide a weight of evidence sufficient to
determine he: LOAEL at 1000 mg/kg/day.

The LOAEL is 1000 mg/kg/day, based on increases in absolute and relative to body liver
weights, centrilobular hepatocyte hypertrophy, and centrilobular hepatocyte vacuolation in
males. The NOAEL is 500 mg/kg/day.

At the doses tested, there was not a treatment-related increase in tumor incidence when
compared to controls. Dosing was considered adequate based on increased absolute and
relative to body liver weights, and increased incidence of centrilobular hepatocyte
hypertrophy and centrilobular hepatocyte vacuolation.

This study is classified as acceptable/guideline and satisfies the guideline requirements (OPPTS
870.4200b: (JECD 451) for a carcinogenicity study in mice.

COMPLIANCE - Signed and dated GLP, Quality Assurance, Data Confidentiality. and Flagging
statements were provided.
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I. MATERIALS AND METHODS

A. MATERIALS

1. Test material: IR5878

Descriptior: White powder

Lot/Batch #: FCF/T/172-00 (ex 20525/03/8)

Purity (wiw): 98.0% a.i.

Stability ¢ compound: Stable in the diet for a maximum of 135 days at room 1emperature

CAS #: 213464-77-8

S re:

tructure e /j\>
2:'4 J (7 \ / CH
N />*T \N—Is—u\ —N,
HC*D}*N " h/ { A tH.

2. Vehicle - Dict

3. Test animals
Species:
Strain:

Age and group mean
weights at Week (:

Source:
Housing:
Diet:

Water:

Environmntal conditions
Tempe-ature:
Humidity:

Air chinges:
Photoperiod:
Acclimarion period:

B. STUDY DESIGN

Mouse
Cri:CD-1™ (ICRIBR

Approximately 41 to 45 days; 29.2 - 40.8 g males; 21.4 -32.1 g females
Charles River (UK) Ltd. (Margate, Kent, England)
Two/sex/cage, in polypropylene cages with stainless steel mesh lids

Rat and Mouse No. | Maintenance Diet in powdered form (Special Diet
Services Ltd., Witham, Essex, England), ad libitum

Tap water, ad libitum

19-23°C

40-70%

At least 15/hour

12 hrs light/12 hrs dark
15 days

1. In life dates - Start: 07/05/01 End: 01/10/03

2. Animai assignment/dose levels - The animals were randomly assigned to the test groups

shown in Table 1.
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Table 1. Study design. *

Nominal Dose Achieved Dose Terminal Sacrifice

. (mg/kg/day) {mg/kg/day; M/F) (78 Weeks) (#/sex)
0 0/0 50
100 102.2/104.2 50
500 515.5/514.2 50
1000 1023.7/1044.8 50

a  Data were obtained from pages 13 and 51 of the study report.

3. Dose-selection rationale - The sponsor stated that the dose-selection rationale was based on a
4-week (Huntingdon Life Sciences Report Number AGR 126/000096) and 13-week (Huntingdon
Life Sciences Report Number AGR 129/012173) dietary studies where 997/1332 mg/kg/day and
865/1096 mg/kg/day M/F of test compound, respectively, were administered. Minimal changes
in body weight gain, liver weights, and food conversion efficiency were observed in treated
males and nc reportable effects were noted in females. No further information was provided.
Based on the results of these two studies, the limit dose (1000 mg/kg/day) was considered
appropriate 5 the high-dose for this study.

4. Diet preparation and analysis - Dietary formulations were prepared weekly by mixing the
appropriate @mount of test material with a small amount of diet to form a premix. The premix
was {urther ciluted with diet to achieve the desired concentration. Dietary formulations were
stored at ambient temperature until presented to the animals. It was stated that homogeneity and
stability of the test substance in the diet were verified prior to the study in diets ranging from 50
to 12,500 myg/kg/day (Huntingdon Life Sciences Report Numbers AGR 127/003821; not
provided). In a carcinogenicity study in rats (MRID 46578913), reviewed concurrently,
homogeneity and stability in diets ranging from 5 to 30.000 mg/kg/day was confirmed for up to
15 days at ambient temperature. Concentration analyses were performed on samples of each
dose level ot Weeks 1, 13, 26, 39, 52, 65, and 77 of the study.

Results:
Homogeneity (% CV): 0.85-3.22%

Stability (% initial): 96-101%
Concentration Analysis (% of nominal): 95.7 - 105.4%

The analytical data indicated that the mixing procedure was adequate and that the variation
between nominal and actual dosage to the animals was acceptable.
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5. Statistics - Data were subjected to the statistical procedures listed below.

Parameter Statistical procedure
Continuaus daa Bartlett’s test for homogeneity of variance; then treated groups

were compared with controls (incorporating adjustments for.
multiple comparisons) using tests dependent on the outcome of
Bartlett’s test.

Categorical da:a, including pathological findings Fisher’s Exact test

Body weight gzins and organ weights Bartlett’s test, then Behrens-Fisher for pairwise comparisons if
significant with Bartlett’s. If not significant with Bartlett’s, then
Dunnett’s test was used.

Clinical pathology 1) If 75% of the data across all groups were the same value, then a|
frequency analysis was applied. Treatment groups were
compared using a Mantel test for trend in proportions and
pairwise Fisher’s Exact test.

2) If Bartletr’s test for homogeneity of variance was not
significant at {%, then parametric analysis was applied. If the F1
test for dose-response monotonicity was not significant at 1%,
then Williams® test for trend was applied. 1f the F} test was
significant, then Dunnett’s test was applied instead.

3y If Bartlett’s test was significant at 1%, then logarithmic and
square-root transformations were applied. If Bartlett’s test was
still significant, then non-parametric tests were applied. 1f the H1
test for dose-response monotonicity was not significant at 1%,
Shirley’s test for trend was applied. If the H1 test was significant,

then Steel’s test was performed instead.

Before proceeding with parametric analyses, the assumption of normal distribution of the data
should have been verified. Otherwise, the statistical methods were considered appropriate.

C. METHOUDS

1a. Cageside observations - Animals were observed twice daily for signs of toxicity and
mortality.

1b. Clinical examinations - Detailed clinical examinations were performed weekly on all
animals. "h:se examinations included palpation with attention to any superficial swellings.

2. Body weight - All animals were weighed at the start of the study, weekly for 15 weeks, at
Week 18, and generally every 4 weeks thereafter. Body weight gains were reported as a group
mean value (Weeks 0-78) at the end of the study.

3. Food consumption, food conversion efficiency, and compound intake - Mean food
consumptior (g/animal/week) was determined weekly for 15 weeks, at Week 18, and generally
every 4 weeks thereatter.
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Group mean tood conversion efficiency (%) values were calculated for weeks 0-14. Compound
intake (mg kg bw/day) was calculated from the food consumption, nominal dose, and body
weight gain data.

4. Ophthalmoscopic examination - Ophthalmoscopic examinations were not performed and are
not required by the Guidelines (OPPTS 870.4200b/0OECD 451).

5. Hematology and clinical chemistry - Hematology parameters were evaluated in all surviving
animals at Weeks 52 and 77. Smears from the control and 1000 mg/kg/day animals were
examined for differential determinations. Blood was collected from the tail veins of non-fasted
animals. The following CHECKED (X) parameters were examined.

a. Hematology

Hematocrit (HCT) X | Leukocyte differential count*
Hemogiobin (HGB) Mean corpuscular HGB (MCH)
X | Leubocytie count (WBC) Mean corpuscular HGB concentration {(MCHC)
Erythrocyte count (RBC) Mean corpuscular volume (MCV}
Platelet count Reticulocyte count
Blood clotling measurements X || Abnormal morphology and cell types
{ Thromboplastin time)
(Clotting time)
{Prothrombin time)

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

b. Clinical chemistry - Clinical chemistry was not performed and is not required by the
Guidelines (OPPTS 870.4200b/0ECD 451).

6. Urinalysis - Urinalysis was not performed and is not required by the Guidelines (OPPTS
870.4200k:CECD 451).

7. Sacrifice and pathology - At the end of the treatment period, all surviving animals were
killed by caroon dioxide asphyxiation. All animals that died or were sacrificed in extremis and
those sacriticed on schedule were subjected to a detailed gross pathological examination, and the
following ("HECKED (X) tissues were collected. Additionally, the {XX) organs were weighed.
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DIGESTIVE SYSTEM CARDIOVASC./HEMAT. NEUROLOGIC
Tongu: X || Aorta, thoracic* XX || Brain (multiple sections)*~

X Salivary glands® XX |t Heart*+ X Peripheral nerve (sciatic)*
X Esophagus* X || Bone marrow {sternum)* X Spinal cord (3 levels)*
X Stoma:h* X || Lymph nodes* X || Pituitary*
X Duodenum* XX || Spleen*~+ X || Eyes (retina, optic nerve)*
X Jejunum® X || Thymus GLANDULAR
X Heur UROGENITAL XX | Adrenal gland*+
X Ceoum* XX Kidneys*+ X | Lacrimal/Harderian gland
X Colen ® X || Urinary bladder* X | Parathyroids*
X Revipin* XX | Testes*+ X || Thyroids*
XX [ Liver*+ XX || Epididymides*+
X Ga'l bladder* (not rat) X |t Prostate* OTHER
Bilz d.ict* (rat) X Sentinal vesicle* X Bene (sternum and femur)
X Pancrias¥ XX || Ovaries*+ _ X Skeletal muscle {thighs)
RESPIRATORY XX |t Uterus (with cervix)*+ X || Skin*
X Trach:a* X j| Mammary gland* X |l AH gross lesions and masses*
X Luisg™ ++ X | Vagina X |t Joint {(femur)
x Nosc” X Head
X Phary ~x*
X Laryn«*

*  Required tor carcinogenicity studies based on Guideline 870.4200
+  Organ weight required in carcinogenicity studies
-+ Qrgan weiuht required if inhalation route

All the co le:ted tissues were routinely processed and examined histologically for control and
1000 mg/kg/day animals and for all animals discovered dead or sacrificed in extremis.
Additionallv. the liver, lungs, and kidneys were examined for all animals killed at scheduled
termination. All abnormal tissues were also examined.

1. RESULTS

7 8!

A. OBSERVATIONS

1. Clinical signs of toxicity - No treatment-related clinical signs of toxicity were observed.

2. Mortality - No treatment-related effect was observed on mortality. Survival in all groups was
70-88% ar V/eek 65, and 58-76% at Week 78, exceeding guideline requirements of 50% at Week
65 and 2576 at Week 78.

B. BODY WEIGHT: No treatment-related effects were observed on body weights or body
weight gain: (Table 2). Differences in the treated groups relative to controls were sporadic and
unrelated to dose.
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Table 2. Selzcted mean (£SD) body weights and overall body weight gains (g) in mice treated
with IR5878 in the diet for up to 78 weeks®

Dose (mg/kg/day)
Weeks on Study 0 J_ 100 500 1000
1 36.4&2.57 .3.7.{&.2‘..3'.7 | 37.5+2.74 36.3£2.08
26 53.4£7.21 53.3+6.41 54.3+6.80 51.7+6.88
54 56.74+:8.60 58.4+8.13 57.3+8.23 53.4+7.63
78 56.4+9.74 57.1+8.86 56.4+7.88 54.9+7.94
BWG: (-78 22.3+8.94 22.2+827 21.5£7.04 20.7+7.39
.] 26.8+1.98 26.0+1.97 26.6x£2.17 26.7+1.84
26 37.4+6.48 36.545.66 38.4+6.03 37.2+£5.99
54 43.618.14 4134711 43.3+8.73 42.0+8.91
78 44.8+8.38 44.9+7.25 4524768 44.449.38
BWG: 3-78 19.5+7.71 19.9+6.83 19.3+7.51 18.948.69

a  Data were sbtained from Table 3, pages 41-44 of the study report.

1. Food consumption - No treatment-related effects were observed on food consumption or
food conversion efficiency.

2. Compound consumption - The mean achieved dosages based on actual dose levels and mean
food consumption are shown in Table 1.

D. BLOOD ANALYSES: No treatmeni-related effects were observed on hematology. At Week
52, a decrease (112%; p<0.05) in percent neutrophils was observed in the 1000 mg/kg/day
females whe1 compared with controls. No other effects were observed during Week 52 in the
remaining treatment groups. During Week 77, an increase in percent eosinophils (159%;
p<0.05) and a decrease in percent monocytes (1 26%; p<0.05) were observed in the1000
mg/ke/day n ales when compared with controls. No other effects werz observed at Week 77 in
the remainin treatment groups. These minor changes were not considered to be treatment-

related.

E. SACRIFICE AND PATHOLOGY

I. Organ weights - Selected organ weight data are shown in Table 3. Absolute (1 12%, p<0.05)
and relative 10 body (114%, p<0.05) liver weights were increased in the 1000 mg/kg/day males
after 78 weeks of treatment when compared with controls. Decreased (! 8.0%, p<0.05) absolute
kidney weights were observed in the 1000 mg/kg/day females. Also, increases in absolute and
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relative to body uterus/cervix weights (160 and 176%, p<0.05) were observed in the 1000
mg/kg/day females. However, the effects noted in kidney weights and uterus/cervix weights in
the 1000 mg/kg/day females had no treatment-related histopathological correlate. No other dose-
related changes in organ weights were observed.

Table 3. Selzcted mean absolute and relative (to body) organ weights (+3D) in mice treated with
[R5878 for up to 78 weeks®

{ Dose (mg/kg/day)
Organ 0 100 ' 500 1000

m———

HTerminal body weight (g) 56.1£9.3 57.1+8.6 56.4--8.2 54.9+7.5
Liver - absoiute (g) 2.763+0.502 2.908+0.605 3.001£0.573 3.102+0.647 (1 12%)*
4.9466+0.6335 | 5.1419+£1.0334 | 5.343720.3544 {5.6561+0.8873 (1 14%)**

s

relazive (to b

Terminal body weight (g) 44.1£8.1 44.3+7.6 44.6+8.5 44 4192

Kidneys - absclute (g) 0.522+0.097 0.498:£0.060 0.505+0.078 0.480:0.069 (! 8.0%)*
relative (to body) (%) | 1.2128+0.2901 | 1.1515£0.2068 | 1.1646+0.2422 1.1047+0.1687
Uterus/Cervix - absolute (g) 0.49840.261 0.751+1.121 0.749+0.726 | 0.797+£0.791 (160%)*
relative (to body) (%o} 1.1575£0.6621 | 1.7284+2.3168 | 1.8008+1.8408 | 2.0375+2.2808 (176%)*

a  Data were obtained from Tables 8A and B on pages 54-539 of study report. Percent differences from controls
(calculaied by reviewers) are included in parentheses.

*  Significantly different from controls, p<0.05

**  Significantly different from controls, p<0.01

2. Gross pathology - No treatment-related macroscopic changes were observed.

3. Microscopic pathology

a. Non-neoplastic - The following lesions were observed in the centrilobular hepatocytes of the
males (Table 4): increased (p<0.001) incidence of slight to moderate hypertrophy at > 500
meg/kg/day {48-68%) compared to slight in controls (8%); and increased (p<0.05) incidence of
slight to maried vacuolation at 1000 mg/kg/day (50%), and slight to moderate vacuolation at
500 mg/kg/day (38%), both compared to slight to moderate in controls (18%). Similar changes
were not obszrved in females. Increased (p<0.01) splenic white pulp cellularity was noted in the
1000 mg/kg/day females (28%) compared to controls (3%); however, this effect was no longer
significant when animals that died prior to scheduled termination were included. No other
treatment-reiated adverse effects were observed during non-neoplastic microscopic pathology.
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Table 4. Percent incidence and severity of selected non-neoplastic microscopic lesions in male
mice treated with IR5878 for up to 78 weeks ®

Dose (mg/kg/day) I o 100 500 1000

Centrilobular -epatocyte hypertrophy - Total 8% 20% 48%p k> 68% ***
Stight 8% 18% 40% 54%
Moderate 0 2% 8% 14%

(Centrilobufar kepatocyte vacuolation -  Total 18% 24% 38%* 0% **
Slight 12% 18% 28% 24%
Moderate 6% 6% 10% 24%
Marked 0 0 0 2%

a  Data were obtained from Text table 3 on page 28 and Table 10 F on page 147 of the study report. Percent
difference from controls was calculated by the reviewers, n=50.

*  Significanly different from controls, p<0.05.

**  Significanily different from controls, p<0.01.

*#** Significantiy different from controls, p<0.001.

b. Neoplastic - Neoplasia data from Tables 10 A, B, and C on pages 105-114, Table 10 H on
page 162, and pages 175-186 of study report are included as an appendix. No indication of
carcinogenic potential was observed.

1. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: The LOAEL was 500 mg/kg/day based on
increased incidence of centrilobular hepatocyte vacuolation and the consequential effect on lipid
metabolism and/or transport in males.

B. REVIEWER COMMENTS: No adverse treatment-related effects were observed on clinical
signs, morta.ity, body weights, body weight gains, food consumption or food conversion
efficiency hematology, or gross pathology.

Absolute ( T 12%, p<0.05) and relative to body (T 14%, p<0.05) liver weights were increased in
the 1000 mg/kg/day males after 78 weeks of treatment when compared with controls. An
increased (p <0.001) incidence of slight to moderate centrilobular hepatocyte hypertrophy was
observed al =500 mg/kg/day (48-68%) compared to slight hypertrophy in controls (8%). Also,
an increased (p<0.05) incidence of slight to marked liver vacuolation was observed at 1000
mg/kg/day (:0%), and slight to moderate liver vacuolation at 500 mg/'kg/day (38%), both
compared to slight to moderate in controls (18%). Similar changes were not observed in females.
‘[he reviewers noted that the observed increased incidence of centrilobular hepatocyte
vacuolation suggested an effect on fat metabolism in 500 and 1000 mg/kg/day males and that this
effect was also observed in the corresponding rat carcinogenicity study MRID 46578913
(Huntingdaon Life Sciences Report Number AGR 131/033063) with this test compound.
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No indicatios: of carcinogenic potential was observed.

The reviewers disagree with the Sponsor’s LOAEL at 500 mg/kg/day. Increased incidence of
centrilobular hepatocyte vacuolation was mostly slight with moderate vacuolation observed in
10% of the animals. However, centrilobular hepatocyte vacuolation in the 1000 mg/kg/day males
is more clearily defined with an increase in incidence as well as severity. This effect coupled with
more pronouiced increases in liver weights and centrilobular hypertrophy in the 1000 mg/kg/day
males provids a weight of evidence sufficient to determine the LOAEL at 1000 mg/kg/day.

The LOAEL is 1000 mg/kg/day, based on increases in absolute and relative to body liver
weights, centrilobular hepatocyte hypertrophy, and centrilobular hepatocyte vacuolation in
males. The NOAEL is 500 mg/kg/day.

At the doses tested, there was not a treatment-related increase in tumor incidence when
compared to controls. Dosing was considered adequate based on increased absolute and
relative to body liver weights, and increased incidence of centrilobular hepatocyte
hypertrophy and centrilobular hepatocyte vacuolation.

This study 15 classified as acceptable/guideline and satisfies the guideline requirements (OPPTS
870.4200b: OECD 451) for a carcinogenicity study in mice.

C. STUDY DEFICIENCIES: The following minor deficiency was observed but does not
change the conclusions of this review.

*  There were no historical control data provided for this study.
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DATA EVALUATION RECORD

STUDY TYPE: 90-Day Oral Toxicity Feeding Study - Mice;
OPPTS 870.3100 (§82-1a); OECD 408.

PC CODE: 108209 DP BARCODE: D306738
SUBMISSION NO.: 5755326

TEST MATERIAL (PURITY): 1R5878 (Orthosulfamuron, 98.0%)

SYNONYMS:  1-(4,6-dimethoxypyrimidin-2-yl)-3-[2-(dimethylcarbamoyl)-phenylsulfamoyl}
vrea; benzamide, 2-[[[[[(4.6-dimethoxy-2-
pyrimidinyl)amino |carbonyl Jamino Jsulfonyl jamino ]-N-N-dimethyl-

CITATION: Webley, L. (2001). IR5878: Preliminary toxicity study by dietary
administration to CD-1 mice for 13 weeks. Huntingdon Life Sciences Ltd,
Woolley Road, Alconbury, Huntingdon, Cambridgeshire, England PE28 4HS.
Study No. AGR 129/012173, August 16, 2001. MRID 46260102.
Unpublished.

SPONSOR: ISAGRO SpA. Centro Uffici San Siro - Fabbricato D, ala 3, Via Caldera, 21,
20153 Milano - Taly.

EXECUTIVE SUMMARY: In a 90-day subchronic oral toxicity study (MRID 46260102),
IR5878 (98.0% a.i., Batch No. FCF/T/172-00 (ex 20525/03/8) was administered to ien CD-1
mice/sex/dose in the diet at dose levels of 0, 250, 1250, and 6000 ppra (equivalent to 0, 36, 187,
and 865 mg'kg bw/day, respectively, for males and to 0, 47, 228, and 1096 mg/kg bw/day,
respectively. for females).

There were no compound-related effects on clinical signs, mortality, body weights, clinical
chemisiry. yross pathology, or histopathology. Compared to controls, slight decreases in food
consumpiio 1, MCH. and MCV in high-dose females and slight decreases in the lymphocyte
count of high-dose males were noted, but these changes were not biologically significant.

The LOAEL was not identified in this study (>865 mg/kg/day for male mice and >1096

mg/kg/day for females). The NOAEL is the highest dose tested in this study (6000 ppm),
which was equivalent to 865 mg/kg/day for male mice and 1096 mg/kg/day for females.
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Dosing in this study is considered adeguate because the highest dose tested is sufficiently
close to the limit dose of 1000 mg/kg/day. :

This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day oral
toxicity studv (OPPTS 870.3100; OECD 408) in the mouse.

COMPLIANCE: Signed and dated G1.P, Quality Assurance, Flagging, and Data Confidentiality
statements were provided.

I. MATERIALS AND METHODS

A. MATERIALS:

1. Test material: IR5878
Description: White crystalline powder
Lot/Batcl #: Batch No., FCF/T/172-00 (ex 20525/03/8)
Purity: 98.0% a.i.
Compound Stabifity: Stable in rodent dict for 15 days at freezing femperature and for 8 days at room temperature
CAS Ny, of TGAL 213464-77-8
Structure: O OCH,

’ J'L\ -
NCH), N
@NHSO]NHCONH)\QN/) OCH,

2. Vehicle and/or pesitive control: The test material was incorporated into the diet. No
positive control was used in this study.

3. Test animals:

Species: Mouse

Strain: CD-1

Age/weight at study initiation:  Approximately 40-44 days of age / males: 31-32 g; fernates: 25-26 g

Source: Charles River (UK) Limited, Margate, Kent, England

Housiny: Housed two of the same sex per cage in polycarbonate cages with stainless steel mesh
lids

Diet: Rat and Mouse No. | Maintenance Diet (Special Diets Services Lid., Witham. Essex,
England), ad libitum

Water: Tap walter, ad fibitum

Environmental conditions: Temperature; 19-23°C
Humidity: 40-70%
Air changes: > 13 times/hr
Photoperiod: 12 hrs dark/12 hrs tight

Acclimat on period: 14 days

B. STUDY DESIGN:

1. In life clates: Start: November 1. 2000; End: January 31-February 1, 2001
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2.

Animal assignment: Animals were randomly assigned to the test groups noted in Table 1.

Two males, whose body weights were at the extreme ends of the weight range of the other
mice, we-e replaced by two spate males from the same batch of animals.

| ] TABLE I: Study design
Test group Con‘c. i:ln;im I.':ose t]f an! i::l)?l # Male # Female
Contrid 0 0 10 10
Low 250 Fi36) ? (47 10 i0
Mid 1250 J(187) ¢ (228) 10 10
| High 6000 J(865) @ (1096) 10 10

Data from page 39 of MRID 46260102,

Dose sel¢ction rationale: The dose levels were selected based on the results from a
four-week oral toxicity study in mice (Report No. AGR126/000096) where animals were
administered 0, 50, 250, 1250, or 6000 ppm in the diet. Decreased body weight gains and
increased liver weights were observed in males at 6000 ppm, but females were unaffected by
treatmen. at all dose levels tested.

Diet preparation and analysis: Premix was prepared weekly by mixing appropriate
amounts of test substance with Rat and Mouse No. 1 Maintenance Diet. Test diets were then
preparzd weekly by serially diluting the concentrated premix. Homogeneity and stability of
[R587% 1n the feed, at concentrations of 50 and 12500 ppm, were tested in an earlier study
{Report No. AGR 127/003821); however, the results of this study were not provided in
MRID 46260102, During the 90-day study, samples of treated food from each test group
were analyzed on weeks 1, 6, and 12 for active ingredient concentration using a solvent
extraction method, followed by reverse phase HPLC analysis with external calibration,

Results:

Hemogeneity analysis: Homogeneity was confirmed at nominal concentrations of 50
and 12500 ppm in an eartier study (Report No. AGR 127/003821); however. the results of
this study were not reported in MRID 46260102.

Stability analysis: Stability of IRS878 in the diet was confirmed for 15 days with freezer
steraze and for 8 days with storage at room temperature; however, results of the stability

anilysis were not reported in MRID 46260102.

Concentration analysis: Dietary concentrations were 95-99%, 94-97%, and 93-100% of
target concentrations for the low-, mid-, and high-dose groups, respectively.

The analytical data indicated that the variance between nominal and actual dosage (o the
antmals was acceptable.
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5.

Statistics: Body weights and organ weights were tested for homogeneity of variance using

Bartlett's test. If significant, a Behrens-Fisher test was used for pairwise comparisons; if not
significant. Dunnett’s test was used. Gross pathological and histopathological findings were
analyzed using Fisher’s exact test to compare each treated group with controls.

For clinical pathology data, if 75% of the findings (across ali treatment groups) were the
same number, then a frequency analysis was conducted. Treatment groups were compared
using a Mante! test and pairwise Fisher’s Exact tests.

If Bartiet.'s test was not significant at the 1% level, parametric analysis was conducted.
Then, it the F1 test was not significant at the 1% level, Williams® test was applied. but if it
was significant at that level, Dunnett’s test was used.

[f Bartiett’s test was significant at the 1% level, the data were subjected to transformation to
obtain equality of variance and then tested again using Bartlett’s test. If still significant, non-
parametric analysis was applied. Then, if the H1 test was not significant at the 1% level,
Shirley s test was applied, but if it was significant at that level, Steel’s test was used.

Observations:

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

1b. Clinical examinations: Clinical observations were conducted weekly.

1e. Neurologieal evaluations: Neurological evaluations were not conducted.

Body weight: Animals were weighed prior to initiation of the study, on the first day of
dosing. weekly during the dosing period, and before necropsy.

Food consumption and compound intake: Food consumption for each cage was
determined, and mean weekly diet consumption was calculated as g food/animal/week. Food
efficicncy was calculated on a weekly basis as 100 x (g body weight gain per week/g food
consumaption per week). Compound intake (mg/kg bw/day) values were calculated as time-
weighted averages from the consumption and body weight gain data.

Ophthalmoscopic examination: No ophthalmoscopic examinations were conducted;
however, the eyes were observed during clinical, macropathological, and histopathological
examinations.

Hematology and clinical chemistry: Blood was collected from the retro-orbital sinus of ail
animais during week 13 for hematology and of all surviving animals at study termination for
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clinical chemistry. During sampling, animals were held under isofturane anesthesia. The
CHECKI'D (X) parameters were examined.

a. Hematology:

Leukocyte differential count*

X Hemataent (HC T)* X

X Hemoglsbin (HGB* X Mean corpuscular HGB (MCH)*

X Leukoceyie count {(WBC)* X || Mean corpusc. HGB cone(MCHC)*
X Ervthroeyie count (RBC)Y* X )| Mean corpusc. volume (MCV)y*

X Plateia count* - Reliculocyvte count

Blood ¢lotting measurements*

{ Thromboplastin time)

{Cntling time)

{P1othrombin tie)

* Recommended for 90-day oral rodent studies based on Guideline 870.310¢
- Nol examinid

b. Clinical chemistry:

] __ELECTROLYTES 1l OTHER
x| caician (X {[ Albumin*
X Chleste - Creatinine*
- Magre:um X || Urecanitrogen*
X Phosphorus X Total Cholesterol*
X Polgssi.m* - Globulins
X Sod.un-* X Glucose*
ENZYMES (more than 2 hepatic enzymes}* X || Total bilirubin
X Alkatine phosphatase (ALP)* X || Total protein {TPy*
- Chol:nesterase (ChE) - Triglycerides
- Creaiine phosphokinase - Serum protein electrophoresis
- Lactic acid dehydropenase (LDH) X Albumin/globulin ratio
X Alanaw aminotransferase (ALT/also SGPT)*
X Aspartate aminofransferase (AST/also SGOT)*
- Sorh:ty . dehydrogenase*
- Gariimia glutamyl fransferase (GGT)*
- Gluirale dehydrogenase J

* Recommendeed for 90-day oral rodent studies based on Guideline 870.3 100
- Not examitd

6.

Urinalysis: Urinalysis was not conducted in this study.

Sacrifice and pathology: All animals were sacrificed on schedule and were subjected to
gross pathological examination; the CHECKED (X) tissues were collected for histological
examingtion. The adrenals, cecum, colon, duodenum, epididymides, esophagus, head, heart,
tleumn. jejunum, liver, lungs with mainstem bronchi, mandibular and mesenteric lymph nodes,
ovaries. prostate. rectum, sciatic nerve, stomach, testes, thymus, thyroid with parathyroids,
trachca. urinary bladder, and the uterus with cervix were collected and preserved, but these
organs were not examined histologically. The (XX) organs, in addition, were weighed.
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3 (e7 ) [ 1 CARDIOVASC/HEMAT. NEUROLOGIC |
- Tonpue - Aorta* XX || Brain*+
- Salivar: glands* XX || Heart*+ X Peripheral nerve®
X Esophagus* - Bone marrow* X Spinal cord (3 levelsy*
X Storaach* X Lymph nodes* - Pituitary*
X Duodenum* XX || Spleen*+ - Eyes (optic nerve }*
X Jejurunat XX } Thymus*+ GLANDULAR
X Heun® X Adrenal gland*+
X Cecam* UROGENITAL - Lacrimal gland
X Coloa* XX || Kidneys*+ X [y Parithiyroid*
X Rectum* X Urinary bladder* X Thyroid*
XX Livert XX || Testes*+ OTHER
- Gal- bl sdder (not rat)* XX || Epididymides*+ - Bone (sternum and/or femur)
- Biie du et (rat} X Prostate* - Skeletal muscle
- Pangcreas* - Seminal vesicles* - Skin*
RESPIRATORY XX I Ovaries*+ X All gross lesions and masses*
X Traches* XX || Uterus*+ X Head (including nasal cavity,
paranasal sinuses, nasopharynx)
XX Lury¥ - Mammary gland*
X Nowct - Coagulating gland
X Pharyy x* XX J Cervix
- aryns* - A%

* Recommendeid for 90-day oral rodent studies based en Guideline 870.3100
+ Organ weignls required for rodent studies.
- Not weigheo or cotlected for examination

11. RESULTS

A. OBSERVATIONS:

1. Clinical signs of toxicity: No treatment-related clinical signs were observed.

2. Mportality: One control male and one mid-dose female were sacrificed during week 13 for
humane easons (both suffered eye damage during blood sampling). Otherwise, no
unscheduled mortalities occurred during the study.

B. BODY WEIGHT AND WEIGHT GAIN: Mean body weights and total body weight gains

are given in Table 2. There were no treatment-related effects on hody weights or body .

weight gains in this study.
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r TABLE 2. Mean body weights and body weight gains during 90 days of treatment’
Dose Body weights (g + SD) Tatal Weight
(ppm) Gain (g}
Week -1 Week 1 Week 7 Week 13
Male
0 3M0+28 342+25 41.5£4.1 436+ 54 12.6
250 3054 1.9 343419 41034 43929 13.4
1250 30.8+£3.0 343+3.1 423 =40 -44.1. 6.9 I3..3
6000 319+ 1.7 349+ 1.8 41.7=28 428436 10.9
Female
o 25107 267+ 1.7 294+23 30023 4.9
250 250109 2661 1.6 307+ 2.1 305+26 5.5
1250 264£24 27522 308133 31.8+4.0 5.4
6000 25.2+1.3 267+ 1.4 30322 0.1 +2.7 4.9

?Pratz obtained trom pages 32-33 in the study report.

C. FOOD CONSUMPTION AND COMPOUND INTAKE:

1. Food consumption: Food consumption was comparable between groups for males. In
treated females, food consumption was slightly lower than in control females (Tabie 3).

1 T_A_._E LE 3. Mean food consumption of female mice at selected intervals during 90 days of treatment®
Dose Food consumption (g/week £ SD)
(ppm) Week | | Week7 Week 10 |  Week13 |  Weeks 1-13°
0 _ 38x5 4116 45+ 4 453 550 (100)
250 - 3343 39+4 404 7 385 303 (21)
1250 3243 391 4 394 4 354 4 499 (91)
6000 __ 3442 3856 362 4 3745 484 (88)

*Data ebtained from pages 36-37 in the study report.
P Resulls in rarzntheses are percentages of controls.

2. Compound consumption: Time-weighted average compound intakes are shown in Table 1.

3. Food efficiency: Compared to controls, food efficiency was marginally decreased in high-
dose males.

D. OPHTHALMOSCOPIC EXAMINATION: Ophtha}moscopic examinations were not
condu:ted in this study.

K. BLOO1» ANALYSES:
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1. Hematolpgy: Selected hematology parameters are presented in Table 4. In males, a
marginal decrease in lymphocytes was seen in the high-dose group compared to controls;
however. this effect was not seen in treated females or in the low- or mid-dose male groups.
In females, the mean corpuscular hemoglobin (MCH) and mean ccrpuscular volume (MCV)
values were slightly decreased in all treated groups compared to controls; no change in MCH
or MCV was found in males.

TABLE 4. Selected hematology findings in mice following %0 days of treatment with IR5878"

Male Femaie
Dose Lymphocyte MCH MCV Lymphocyte MCH MCV
(ppm) count (pg = SD) (f. + SD) count (pg = SD) {fL. £ SD)
(10°/L + SD) (1%L + SD)

0 75+ 1.8 164407 51.3x15 3tx1.6 17.0+ 0.5 546+ 1.8
250 6.1+ 1.7 156+0.5 4944 1.3 2511 153 £ 0.4 *=* 5224 1.3%%
1250 58423 15905 50.1+23 30+£1.0 16.4 £ 0.7 ** ST+ 2.2%*
6000 4.7+ 2.7 %+ [59+08 509+ 2.0 35+ 1.2 : 164+ 04+ 5224 1.5 %+

*Data oblain :d “om pages 40-42 in the study report.

e 0.01

2.

~
) Y

Clinical chemistry: There were no treatment-related effects on clinical chemistry in this

study,

SACRIFICE AND PATHOLOGY:

Organ weight: Absolute and relative liver weights were marginally increased in high-dose
males compared to controls, but only the change in liver weights relative to body weights was
statistice{ly significant. Female liver weights were unaffected by treatment. Absolute heart

weights were slightly decreased, compared to controls, in high-dose females only.

Statistically significant decreases in mid-dose male thymus weights and low-dose female
uterus/cervix weights were not attributed to treatment since similar increases were not seen at
higher dose levels.
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TABLE 5. Absolute and relative liver weights (mean £ SD) in mice following 90 days of treatment with IRS87§" ' ]
Dose Male FFemale
(ppmm) . . .
Body weight Liver Liver/body Body weight Liver Liver/body
(e 8 (g liver/100 g) 2 (&) (g liver/ 100 g)
1] 122238 1.9+0.4 45£06 29624 1.5+£0.3 5.2+ 0.6
250 13031 1.9+03 4.5+ 0.5 29924 1.54:0.2 49+04
1250 134464 2103 4805 308142 1.540.2 5.0+ 0.5
6000 422429 22+03 3.1£0.5% (1140 29427 | 16+02 54+0.6

"Data obtained from pages 48-33 in the study report.
"Resulis in paren:heses are percent of control calculated by the reviewer.
* Significanil diferent from controls. p£0.03

2. Gross pathology: There were no treatment-related changes observed. Although several
animals (one low-dose, two mid-dose, and two high-dose males, plus one control and three
low-dose females) had abnormal findings in the lymph nodes, these effects appeared sporadic
and not related to dose.

3. Miceroscopic pathology: There were no treatment-related changes observed. Of the animals

with abnormal gross pathological findings in the lymph nodes, three (one mid-dose male, one
high-dosz male, and one low-dose female) had reactive histiocytosis; however, these effects
were sporadic and not considered to have been related to dosing.

HI. DISCUSSION AND CONCLUSIONS

A.

INVESTIGATORS’ CONCLUSIONS: The study authors concluded that, in male CD-1
mice, dictary exposure to [IR5878 near the limit dose caused slight changes in body weight
gains. (ood conversion efficiency, and liver weights. The increase in male liver weights was
consider=d minimal, adaptive, and not toxicologically significant. In females, the limit dose
of IR5878 was associated with iower food consumption, but the investigators did not
consider this effect toxicologically significant since no change in body weights or body
weight gains was seen. Therefore, the study authors determined that the NOAEIL was 6000
ppm, which is equivalent to 865 mg/kg/day for male mice and to 1096 mg/kg/day for female
mice.

REVIEWER COMMENTS: The reviewer concurs with the study authors’ conclusion that
dietary exposure to IR5878 for 90 days caused minimal, non-toxicojogically significant
changes in male and female CD-1 mice. These changes include slightly decreased food
consumption by high-dose females, with no changes in body weights or body weight gains
compared to controls. Also, compared to controls, mean MCH and MCV values were
marginally decreased in all treated female groups, and mean lymphocyte counts were slightly
decreased in high-dose males; however, these decreases were not biologically significant.
Absolute and relative male liver weights were slightly increased compared to controls, but
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only the change in relative liver weights of the high-dose animals reached statistical
significance. Furthermore, no treatment-related changes were seen in clinical chemistry,
gross pathology, or histopathology to suggest liver or other toxicity.

The LOAEL was not identified in this study (>865 mg/kg/day for males and >1096
mg/kg/day for females). The NOAEL is the highest dose tested in this study (6000
ppm), which was equivalent to 865 mg/kg/day for males and 1096 mg/kg/day for
females. Dosing in this study is considered adequate because the highest dose tested is
sufficicntly close to the limit dose of 1000 mg/kg/day.

This study is Acceptable/Guideline and satisfies the guideline requirement for a 90-day oral
toxicity study (OPPTS 870.3100; OECD 408) in the mouse.

C. STUDY DEFICIENCIES: Examinations of the following parameters/organs, which are
recommended by the guidelines for a 90-day oral toxicity study in rodents, were not
performed: blood clotting potential, creatinine, urinalysis, and gall bladder. Additionally,
adrenal gland weights, which are required by the guidelines, were not reported. Although not
all of the guideline recommendations and requirements were addressed in this study, this
does not invalidate the study results.
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DATA EVALUATION RECORD

STUDY TYPE: Metabolism - Rat; OPPTS 870.7485 (§85-1); OECD 417.

Template version 11/01

PC CODE: 108209 DP BARCODE: D319264
TXR#A: 0053612 :

TEST MATERIAL (RADIOCHEMICAL PURITY): IR5878 (Orthosuifamuron; >97%)

SYNONYM: 2-[{[[[(4,6-dimethoxy-2-pyrimidinyl)-amino]carbonyl Jamino]sulfonyl Jamino}-

N,N-dimethylbenzamide

CITATION: Triolo. A. (2000) '*C-IR-5878: preliminary blood pharmacokinetics, excretion and
tissue distribution study in the rat after single oral administration. LCG-RBM,
Istituto di Ricerche Biomediche, Colleretto Giacosa, Italy. Laboratory No.:
R0O6100, September 4, 2000. MRID 46578905. Unpublished.

Castoldi, F.C. and G. Pizzingrilli (2000) Profiling of radiclabelled metabolites of
["C-U-phenyi]| IRS878 in urine and facces of rats after single oral administration.
Isagro Ricerca Srl, Biochemistry & Toxicology Department, Novara, Italy.
l.aboratory Study No.: ABT.00.15, October 25, 2000. MRID 46578906.
Unpublished.

McCombe, W.S, and L. Gedik (2002) The disposition of [*C]-IR-5878 in the rat
following single and repeated oral administration. Inveresk Research, Tranent,
Scotland. Laboratory Project No.: 201385, July 9, 2002. MRID 46578907.
Unpublished.

Rizzo. F., K. Mainolfi, and G. Pizzingrilli (2002) Profiling of radiolabelled
metabolites of [*C-U-phenyl} IR5878 in urine and faeces of rats following single
and repeated oral administrations. Isagro Ricerca Srl, Environmental Chemistry,
Novara, Italy. Laboratory Study No.: MEF.01.13, October 4, 2002. MRID
46578908, Unpublished.

Kidd, G.G. and L. Gedik (2002) The disposition of ['*C-5-Pyrimidinyl}-IR5878 in
the rat following single and repeated oral administration. Inveresk Research,
Tranent, Scotland. Laboratory Project No.: 202771, November 12, 2002. MRID
46578909. Unpublished.
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Rizzo, F., K. Mainolfi, and G. Pizzingrilli (2003) Profiling of radiolabelled
metabolites of [*C-5-pyrimidiny!]IR5878 in urine and faeces of rats following
single and repeated oral administrations. Isagro Ricerca Srl, Environmental
Chemistry, Novara, Italy. Laboratory Study No.: MEF.02.15, February 13, 2003.
MRID 46578910. Unpublished.

SPONSOR: Isagro SpA, Centro Uffici S. Siro - Fabbricato D, ala 3, Via Caldera, 21 Milano,
Italy

EXECUTIVE SUMMARY: In arat metabolism study (MRIDs 46578905 through 46578910),
[*C-U-phenyi] IR5878 (Lot No. 182) or ["*C-5-pyrimidinyl] IR5878 (Lot No. 180} in 0.5%
aqueous carboxymethycellulose (radiochemical purity >97%) was administered by gavage to
Sprague Dawley rats. In the preliminary study, 2 rats/sex received a single 250 mg/kg dose. In
the main stucy, 4 rats/sex/dose received a single dose of 5 or 1000 mg/kg or 14 daily doses at 5
mg/kg (non-radioactive) followed by a single radioactive dose (5 mg/kg) on day 15.
Additionally. a biliary excretion study was performed where 4 males and 7 females received a
single dose at 5 mg/kg. Pharmacokinetic analyses of the absorption and distribution were
performed. including blood kinetics, along with identification of the metabolites in the excreta.

Absorption v.as rapid in all groups, regardless of sex, dose, or number of doses. T, values were
12 min for the 5 mg/kg repeated dose group, 24 min-1 h for the single 5 mg/kg dose group, and
1-4 h for the single 1000 mg/kg dose group. Following a single 5 mg/kg dose of [*C-U-phenyl]
IR5878, 76-52% of the dose was absorbed and found in the urine/cage wash, bile, and carcass,
indicating extensive absorption. The half-life (8-48 h) was similar regardless of sex, dose, or
number ot doses (8.9-13.3 h), with the exception of the females treated with a single 5 mg/kg
dose of ["*(-5-pyrimidinyl] IR5878 (16.7 h).

Within 12 h of administration of the radiolabeled dose (5 or 1000 mg/kg single dose or multiple
5 mg/kg doses), approximately half of the dose was excreted, and excretion was almost complete
at 72 h post-lose.

At 72 h post dose, overall recovery of the radioactive dose from both sexes was 92-100%. The
majority of the dose was recovered in the feces (43-73%); 18-46% of the dose was found in the
urine; and c¢ge wash accounted for 1-5% dose. Minimal radioactivity was detected in the
carcass and (] tract (<0.8% dose). In a preliminary study, <0.02% of the radioactive dose was
isolated in the expired air; therefore, this route of excretion was not analyzed. A difference in the
excretion nrofile was generally not noted based on sex, dose, or number of doses.

Regardless of sex, dose, or number of doses, the distribution of radioactivity in tissues was
similar. Coinparison of the concentrations of radioactivity in tissues on the basis of radiolabel
was not possible due to differing sampling times and/or diftering T, while a time course of
tissue distribution was not performed. Excluding the GI tract, concentrations of radioactivity
were highest in the liver, kidney, lung, and whole blood, with the lung having the lowest
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concentrations. At 5 mg/kg (single or multiple doses), these tissue concentrations were 1.74-
23.83 pg equiv./g vs 2.41-5. 10 pg equiv./g in whole blood. At 1000 mg/kg in all treated rats,
these tissue concentrations were 161-435 pg equiv./g vs 305-495 pg equiv./g in whole blood. As
relatively littie radioactivity remained in the carcass at 72 h post-dose (<0.7G% dose},
biocaccumulation is not suspected under the test conditions.

HPLC and HFLC-MS analyses were used to identify parent and a total of 10 metabolites in
excreta from rats treated with [*C] IR5878. Six to 7 metabolites were identified after treatment
with each radiofabeled compound; and 3 of these metabolites were-common to treatment with -
both radiolabcled compounds. Parent and identified metabolites in excreta accounted for 71-
86% dose in ail animals, and overall recovery was 95-99% dose. Unidentified compounds
accounted for 1-16% dose, but no single compound accounted for >5% dose.

The parent was found in 5 mg/kg animals (single and multiple doses) at 1-6% dose and in 1000
mg/kg animals at 33-56% dose. The predominant metabolite was 1-(4-methoxy-6-
hydroxypyrimidin-2-y1)-3-[2-(dimethylcarbamoyl)phenylsulfamoyljurea (O-desm IR5878). It
was found at 53-64% dose in all animals treated at 5 mg/kg and at 14-20% dose in all animals
treated at 1000 mg/kg. This compound was found in similar quantities in the urine and feces.
2-Sulfoamine -N,N-dimethylbenzamide (DBS acid) was a primary metabolite in all animals
treated with {*C-U-phenyl] IR5878 and was found at 8-12% dose. This compound was found
primarily in tne feces. In all animals treated with ['*C-5-pyrimidinyl} IR5878, a fraction was
isolated (primarily in feces) that contained (4,6-dimethoxy-5-0O-glucuronidyl pyrimidin-2-ylurea
(Pyr-O-Glucur DOP urea) and 1-(4,6-dimethoxy-5-O-glucuronidyl pyrimidin-2-yl)-3-{2-
(dimethylcarbamoyl)phenylsulfamoyi]urea (Pyr-O-Glucur IR5878). This fraction represented 9-
18% dose. Additionally, 1-(4,6-dimethoxypyrimidin-2-y1)-3-|2-(methylcarbamoy!l)phenyl-
sulfamovljurza (N-desm IR5878) was found at 5-8% dose in the urine of animals treated with
1000 mg/kg | “C-5-pyrimidinyl] IR5878. All other identified metabolites each accounted for
<5% dose. identification of IR5878 metabolites indicates that metabolism is mainly occurring
through O- aad/or N-demethylations. Additionally, hydrolytic cleavage of the sulfamoylurea
linkage yields DOP urea, and hydroxylation of the pyrimidiny! ring occurs followed by
glucuronic acid or sulfate conjugation.

The metabaolc profile of the liver, kidney, and bile was also evaluated. In the liver and kidneys
of all animals treated with ['*C-U-phenyl] IR5878, the parent and O-desm IR5878 were found in
the highest concentrations. In the liver and kidneys of all animals treated with [“C-5-
pyrimidinyi| [R5878. O-desm IR5878 and an unidentified fraction were generally found in the
highest concentrations, as well as 2-amino-N,N-dimethylbenzamide (DB amine) in the male
kidney. Ir the bile, O-desm IR5878 and an unidentified fraction were found in the highest
concentration. Other identified compounds (same as found in the excreta) were not detected in
the liver. kidney, or bile or were generally tound at relatively low concentrations.

This metatolism study in the rat is classified acceptable/guideline and satisfies the guideline
requirement for a Tier 1 metabolism study [OPPTS 870.7485, OPP 85-1] in rats.
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COMPLIANCE: Signed and dated Quality Assurance and Data Confidentiality statements were
provided. A signed and dated GLP Compliance statement was included that indicated that the
study conforms to the GLP standards of Italy or the United Kingdom but not of the USA. The
preliminary biood pharmacokinetics study (MRID 46578905) included a GLP Compliance
statement which indicated that the study was not carried out according to GLP guidelines.
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1. MATERIALS AND METHODS

A, MATERIALS:

1. Test compound:

Radiolabeled test material 1: [*C-U-phenyl] IR5878
Radiochemical purity: >97%
Specific Activity: - - 5.700 MBqg/mg
Lot Ne¢.: 182
Structure:

HL-—0O

HyC o O
Radiolabeled test material 2: [*C-5-pyrimidinyl] IR5878
Radiochemical purity: >97%
Specific activity: 4.152 MBg/mg
Lot No.: 180
Structurse:
HLC-—0 o
N o)
-— H /CHS
—N ™~ _— —
\ /i 'L H/f“ é}? N\ ) N\CH3
H.C—O
Non-radiclabeled test material: 1IR5878
Description: Solid
Batch Nis.: FCF/T/168-00 (EX20525/03/9); FCT/T/191-01
Purity: =98%
Contaminants: Not provided
CAS # of TGAL: 213464-77-8

2. Vehicle and/or positive control: 0.5% aqueous carboxymethylcellulose

3. Test animals (main studv):

Species: Rat

Strain: Sprague Dawley

Age and weight at

dosing: Approximately 6-11 weeks and 157-268 g

Source: Charles River (UK) Limited

Housing: Individually in ali-glass metabolism cages (for excreta collection) or in polypropylene and
stainless steel cages with wire mesh floors for other studies

Diet: SDS Rat and Mouse Maintenance Diet No. [ (Special Diets Services, Stepfield. Witham,
Essex, England), ad fibitum

Water: Tap water. ad libitum
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Environmental Temperature: 18-28°C
conditions: Humidity: 27-75%
Air changes: Not reported
Photoperiod: 12 h light/12 b dark
Acclimation period: Not reported. but 5 days in preliminary study

4. Preparation of dosing solutions: The radioactive concentration was determined 1n an aliquot
of ["C] IR3878 in acetonitrile, then diluted with non-radiolabeled compound in a mortar. The
acetonitrile was removed under nitrogen and the residue was ground with 0.5% aqueous
carboxymethylcellulose. Methanol was used as the solvent in the preliminary study. A magnetic
stirrer was uszd to keep the formulations in suspension.

B. STUDY DESIGN AND METHODS

1. Group arrangements: It was not specified that the animals were randomly assigned to the
test groups noted in Table 1. The first experimental start date was May 9, 2000. The last in-life
experimenial completion date was May 24, 2002.

Table 1. Dose groups for [*C] IR5878 rat metabolism study *

Nominal # Animals
Pose Grozy dose Actua! dose range per dose Comments
(mgrkg) (mg/kg) group per
radiolabel ® J

Excretion Kinetics and Tissue Distribution: Cage
wash, urine, and fizces were collected forup to 168 h
post-dose. Expired air was collected for upto 24 h
post-dose. Blood. plasma, and tissue samples were
250 Not reported collected at 168 h post-dose, and samples were
assayed for radioactivity.

Blood Kinetics: Whole blood was sampled for up to
2/sex 72 h post-dose, and samples were assayed for
radioactivity.

2/sex
Preliminary ~t.dy
Single mic du se

Male: 4.67-5.03

Single fow dese 5
Female: 4.70-5.10 Excretion Kinetics: Cage wash, urine. and feces weee
. e Male: 1005-1068 . collected for up tc 72 h post-dose, assayed for
Single high dose 1000 Female: 988-1050 Aisex radioactivity, and used for metabolitc
it i o e ‘ Male: 4.67-525 identification/characterization.
uitiple tow dose > Female: 4.24-5.22
. » Male: 4.46-5.08
Single Jow duse 3 Female: 4.66-5.08
. R - Male: 983-1040 , Blood Kinetics; Whole blood was sampled for up to
Single high dnse 1000 Female: 993-1064 Asex 72 h post-dose, and assayed for radioactivity.
. e Male: 4.96-5.13
Multiple low dose 5 Female: 5.01-5.14

97 (table continues next page)
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Nominal # Animals
Dose Group dose Actual dose range per dose Comments
(mg/kg) {mg/kg) group per
radiolabel ®
Single fow dowz 3 Male: 4.49-3.06
) ' Female: 4.61-5.06 Tissue Distributior: Animals were killed between 12
Sinole high dos 1600 Male: 929-1003 Alsex minutes and 2 h post-radiolabeled dose. Blood,
PIngle gh dose Female: 938-1008 sex organ, and tissue samples were collected and
. i Male: 4.69-5.02 radivassayed.
Multiple low duse 5 Female: 4 86-5.06
, Biliary Elimination: Bile. urine, and feces were
Single low doss 5 Male: 3.98-4.14 4.male collected for up to 72 h post-dose. and samples were
Female: 4.04-5.26 7 female L
assayed for radioactivity.
a Data werg obtained from MRID 46578909 on pages 21, 22, 73, and 74; MRID 46578907 on pages 23. 25, 81, and 82;
and MRIT) 46578905 on page 19.
h Both i 'C-U-phenyl] IR5878 and ["C-5-pyrimidinyl] IR5878 were tested for each dose.group except in the preliminary
and hiliary elimination studies where only ["*C-U-phenyt] IR5878 was tested.
C Aniraal; were treated once a day for 14 davs with non-radiolabeled 1R5878 (5 mg/kg) and with ["C] IR5878 (5 mg/ke)

on the tifteenth day.

2. Dosing and sample collection: Except for the repeated dose group, animals received a single
gavage dose of [*C] IR5878 at a nominal concentration of 5 or 1000 mg/kg ina 10 mL/kg
volume. Animals in the repeated dose group were treated once a day by gavage for 14 days with
non-radiolabeled IR5878 (5 mg/kg) and then with [*C] IR5878 (5 mg/kg) on the fifteenth day.
In the prelim nary study, animals were fasted for approximately 16 h prior to dosing and for 6 h
following dosing. [t was not stated if the other animals were fasted prior to dosing in the other
studies. The actual administered radioactive dose was determined gravimetrically and is reported
in Table 1, along with the number of animals treated. The average actual dose of ['“C-U-phenyl]
IR5878 administered was 10.0 uCi/mg at 5 mg/kg, 0.095 pCi/mg at 250 mg/kg and 0.053
uCi/mg at 1000 mg/kg. The average actual dose of ['*C-5-pyrimidinyl] IR5878 administered
was 153 pC /mg at 5 mg/kg and 0.092 pCi/mg at 1000 mg/kg.

a. Pharmacckinetic studies: All excretory samples were collected from individual animals.
Collection of excreta from animal groups were facilitated by housing in metabolism cages
suitable {o+ the separate collection of urine and feces.

In the preliminary study (250 mg/kg), samples of whole blood were collected at 0.25, 0.5, 1, 2, 4,
6, 8. 24, 48. and 72 h. Plasma samples were prepared from blood collected at sacrifice. Urine
was collected at 0-8 h, 8-24 h, daily to 96 h, and 96-168 h post-dose. Feces and cage wash
(water:ethanol, 1:1) were collected daily to 96 h, and 96-168 h post-dose. Expired carbon
dioxide was collected tn two carbosorb bottles (100 mlL) in series at 0-4, 4-8, and 8-24 h.
Treated animals were sacrificed at 168 h post-dose, but controls were sacrificed at 24 h following
vehicle administration. The blood, brain, liver, lungs, kidneys, stomach wall, intestine wall,
spleen, muscle, femur, brown fat, testes, and ovaries were collected, and the remaining carcass
was kept. Feces were homogenized with water and combusted. Tissues were homogenized and
solubilizec with Soluene-350 before analysis by liquid scintillation counting (LSC). Carcasses
were dissolved in concentrated nitric acid. neutralized with NaOH after dissolution, bleached
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with 30% H,0,, and analyzed with LSC. Whole blood was added to Solvene-350:propanol-2
(1:1) mixture, bleached with hydrogen peroxide, and analyzed by LSC. Plasma, urine, cage
wash. and carbosorb samples were analyzed directly by L.SC.

The following methods were used in studies other than the preliminary study. In the biliary
excretion sttly, rats were anesthetized with a mixture of iseflucrane in oxygen/nitrous oxide, and
their bile ducts and duodenum were cannulated. Thus, bile was collected, and artificial bile salts
were infused into the duodenum. After a 4-5 day recovery, animals were dosed. Carbonate
solutions were used during the processing of samples. Ammonium carbonate (1-M at pH 9) was. ..
used with saraples from animals treated with ['*C-5-pyrimidinyl] IR5878, and 10% sodium
carbonate (pH 8) was used with samples from animals treated with ["*C-U-phenyi] IR5878. Bile
(from the [''¢C-U-phenyl] IR5878-treated rats only) and urine (all rats} were collected into
confainers containing a carbonate solution and cooled by solid CO, at 0-6, 6-12, and 12-24 h, and
at 24 h intervals up to 72 h post-dose. Feces (all rats) were collected into containers cooled by
dry ice at €-12 h and at 24 h intervals up to 72 h post-dose. Cages were washed at the time of
each feces collection, and the washes were retained. Blood samples were collected from the tail
veinat 0.1 0.2,0.4,1,2, 4,6, 8,24.48, and 72 h post-dose. Animals were sacrificed by CO,
narcosis at 722 h post-dose for all animals except the tissue distribution study. In the tissue
distribution study, |'*C-U-phenyl] IR5878-treated animal groups were sacrificed at the following
times post-dose: single 5 mg/kg dose group at 1 h, single 1000 mg/kg dose group at 2 h, and
repeated dose group at 1 h after the final dose. ['“C-5-pyrimidinyl} IR5878-treated animal groups
were sacrific zd at the following times post-dose: single 5 mg/kg dose group at 30 min, single
1000 mg/kg dose group at 2 h, and repeated dose group at 12 min after the final dose. The brain,
hver, lungs, kidneys, GI tract, spleen, muscle, bone, brown fat, subcutancous fat, and heart were
coliected; and the remaining carcass was also saved. Samples of bile, urine, and cage wash were
analyzed dircetly with LSC. Feces and minced carcasses were homogenized separately in an
approximately equal volume of carbonate solution. The Gl tract from [*C-5-pyrimidinyl]
IR5878-treat2d animals was also homogenized in ammonium carbonate. Other tissues and the
carcass were finely chopped/minced. Samples other than bile, urine, and cage wash were
combusted ad subsequently analyzed by LSC. Samples were allowed to stabilize with regard to
light and tew perature prior to LSC analysis. All radioassays were performed in duplicate. A
limit of reliahle measurement was set at 30 dpm above background, and representative blank
samples were run.

b. Metabolite studies: In the preliminary study, urine and feces were each pooled by dose
group, sex, and time interval. Urine samples collected at 0-8 and 8-24 h and fecal samples
collected at {1-24 and 24-48 h were analyzed. Fecal samples were extracted with acetonitrile:33
mM NaHC'()- (1:1) and concentrated prior to analysis. Extraction efficiency was 92-96%. The
protile of the radiolabelled compounds was obtained by HPLC and TLC. Co-chromatography
with reference compounds and HPLC-MS were used to identify compounds.

In the other “udies, urine and feces were each pooled by dose groups, sex, and time interval.
Liver and kidney samples were each pooled by sex. Urine and fecal samples collected at the
following e intervals were analyzed: urine (0-6, 6-12, 12-24 h); feces (0-12, 12-24, 24-48 h).
Additionally  in the 1000 mg/kg ["*C-5-pyrimidinyl] IR5878-treated rats, urine collected at 24-48
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h and feces collected at 48-72 h were also analyzed. Tissue and fecal samples were extracted
with acetonitrile:33 mM NaHCO, (1:1) prior to analysis and concentrated. For each rat, less than
4% of the administered dose remained in the fecal residues, and <0.75% remained in the tissue
residue. Bile samples collected at 6 h were pooled by sex. The profile of the radiolabelled
compounds was obtained by HPLC and TLC. Additionally, HPLC-MS was used to identify
compounds. Enzymatic hydrolysis with glucuronidase or sulfatase was also performed to aid in
compound 1d:ntification of samples from the ['*C-5-pyrimidinyl] IR5&78-treated rats.

3. Statistics: Statistical-analysis was not performed. Pharmacokinetic parameters were B
calculated us:ng non-compartmental analysis with the Pharm-NCA program version 1.4e
(Innaphase. ('hamps-sur-Marne, France).

IL. RESULTS
A. PHARMACOKINETIC STUDIES

L. Preliminary study: In combined sexes, total mean recovery was 100%: 34% was accounted
for in urine and cage wash, 66% in feces, and <0.02% in expired air and carcass (Table 2). Most
of the radivactivity (96.85% dose) was excreted in the feces and urine within 48 h post-dose.
The C,,, was 238 pg equiv./mL at a t,, of 0.31h; the elimination half-life was 14.4 h. Tissue

levels were 0.00 g equiv./g in all tissues that were examined. As almost none of the radioactive
dose was isolated in the expired air, air was not sampled in the main studies.

Table 2. Recovery (% of administered dose; 0-168 h) of radioactivity in tissues and excreta of
rats followiny treatment with ['*C-U-phenyl] IR5878.°

Matri Males and Females; med
Urine 32.011£9.0C

Feces ' 66.10+11.78

Cage wash 2.09+£0.55
Expired air 0.02+0.01
Carcass 0.00+0.00

Total 100.22+7.61

a Data (mewr LSD; n=4 [males and females combined]) were obtained from pages 40-43 of MRID 46578905,

2. Absorption and excretion: In the main studies within 12 h of administration of the
radiolabeled dose (5 or 1000 mg/kg single dose or multiple 5 mg/kg doses), approximately half
of the dose was excreted: 51-68% of the [*C-U-phenyl] IR5878 dose and 38-54% of the [''C-5-
pyrimidinyi] IR5878 dose (Table 3a). At 72 h post-dose, overall recovery of the radioactive dose
from both sexes was 92-100%. The majority of the dose was recovered in the feces within 72 h
post-dose (51-73%), with the exception of the females treated with a single 5 mg/kg dose of [''C-
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5-pyrimidinyl] IR5878 (43% in feces and 46% in urine). Excretion in the urine accounted for 18-
46% of the dase, and cage wash accounted for 1-5% dose. I[n all groups, minimal radioactivity
was detectzd in the carcass and GI tract after 72 h (<0.8% dose). In general, there were no
differences in the excretion profile based on sex, dose, or number of doses. In the single dose
treated animals (5 and 1000 mg/kg groups), less radioactivity was found in the feces of the [C-
5-pyrimidinyl] IR5878 treated animals at 12 h post-dose than the animals treated with {"*C-U-
phenyl] [R5878:; however, these values became more similar by 72 h post-dose.

Table 3a. Recovery (% of administered dose) of radioactivity in tissues and excreta of rats
following treatment with [*C] IR5878.°

Smg/kg 1000 mg/kg 5 mg/kg
(Single dose) (Single dose) (Repeated dose®)
Matrix
Males Females Males Females Males Females
Urine: 25.3240.4
0-6 h 8
0-12 h 28.79+1.2
0-72h 23.27+4 81 28.41+7.11 7.4440.90 9.63+2.27 9 31.58+11.61
28.83£3.11 35452734 14.36+1.92 18.8142.33 31.52+2.4 37.86+9.34
] 30.3443.35 37.9347.67 17.65+£2.11 23.2813.71 5 40.69+9.21
Feces: 20.76=:10.5 31.42+8.2
0-12 h 0 3
0-24 h 41.62+10.3 54.79+3.7
0-72 h 37.79+5.39 3 53.76x4.29 40.48+17.95 0 13.46+12.31
60.36+4.27 52.93+13.1 67.67+5.74 60.97+5.81 02.76+1.8 34.82+8.11
66.38+2.82 2 72.89+3.33 66.27+4.77 1 50.73+£5.68
Cage wash 2.65+0.66 3.19+2.58 1.1540.14 2.18+0.80 1.84+0.71 4.60x4. 14
Gl Tract 0.04:0.03 0.06+0.05 0.03+0.02 0.04+0.02 0.07+0.04 0.08+0.03
Carcass 0.14+0.06 0.33+0.07 0.12+0.03 0.06+0.06 0.00+0.01 0.70+1.37
Total 90 5041 9] 94.43+6.97 91.8521.16 91.84+2.67 J 96.19+2.5 96.91+1.82
- 7
R R pyrimidinyl] IRS878 L
Urine: 22.29+5 4
0-6h 8
0-12 1 ‘ 27.77+£3.4
0-72 h 25.25+3.76 39.67+3.34 8.56%1.35 21.98+3.00 8 30.60+12.97
28.42+3.37 43.87+3.78 21.3342.87 33.96+3.49 2891+33 32.89+13.85
29.45+3.36 45.88+4.64 31.15£4.11 41.37+4.65 4 34.64+£13.95
Feces: 26.32+7.7
0-12 h 9
0-24 h 38.28+6.4
0-72 1y 16.27-14.5] 10.59+8.71 20.87+14.02 4.58+4.63 6 15.39+£17.53
61.22£3.72 39.49::5.70 51.18+11.76 44 76x7 82 51.62+4.9 47.11+13.79
63.09+3.72 42.60£5.61 61.71+£7.05 51.38+5.064 1 54.46+£10.39
Cage wash 2.07=0.99 4.1342.79 4.10+£0.62 3.43+0.47 2.032£0.46 4.75+£2.23
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Gl Tract 0.02+0.01 0.05+£0.01 0.19+0.22 0.06+0.04 0.02+0.00 0.08+0.04

Carcass 0.25+0.13 0.70+0,93 0.50£0.10 0.29+0.06 0.14+0.02 0.26+0.12

Total 04.88=4.27 93.36+1.37 97.65+3.07 96.5322.10 62.71£1.2 94.18+1.58
9

a  Data (mean+SD; n=4) were obtained from pages 36-41 of MRID 46578907 and pages 32-37 of MRID

46578909

b Animals received 14 daily doses of IR3878 (5 mg/kg/day) followed by 5 mg/kg of [*C] IR5878 on Day 15.

Following a single 5 mg/kg dose of ["*C-U-phenyl] IR5878 to bile-duct cannulated rats, 76-82%
of the dose was absorbed and found in the urine/cage wash, bile, and carcass, indicating
extensive ahsorption (Table 3b).

Table 3b. Kecovery (% of administered dose) of radioactivity in bile, tissues, and excreta of rats
following trcatment with a single dose of 5 mg/kg [*C-U-phenyl] IR5878.*

Matrix ]r Males Females
Urine: 9-6 h 30.64+5.01 29.98+4.22
0-12 h 37.14+4 37 14.64+3.15
0-72 h 39.64+4.84 36.58+3.10
Feces: -12 h 4.11+6.97 5.40+£5.79
0-24 h 13.21+3.14 13.24+7.61
0-72 h 17.05+3.64 17.47+6.75
Bile: 0-6 h 36.50+6.92 33.57+8.79
0-72 h 38.37+6.71 36.36+8.60
Cage wash 4.11+2.04 3.28+4.18
GI Tract 0.16+0.09 0.06+0.07
Carcass 0.07+:0.06 0,08+0.16
Total 99.40+2.82 93,79+:4.89

a  Data (mea 28D; n=4) were obtained from pages 61-62 of MRID 46578907,

Absorption was rapid in all groups, regardless of sex, dose, or number of doses (Table 3c). T

max

values were 12 min for the 5 mg/kg repeated dose group (3.2-7.5 Jg equiv./g), 24 min-1 h for the
single 5 my/ kg dose group (2.0-2.4 Hg equiv./g), and 1-4 h for the single 1000 mg/kg dose group
(285-582 Lig equiv./g). The elimination half-life (8-48 h) was similar regardless of sex, dose, or
number ol dases (8.9-13.3 h), with the exception of the females treated with a single 5 mg/kg
dose of [ (- 5-pyrimidiny]] IR5878 (16.7 h). Absorption was not limited by dose in this test but
was not proportional to dose either. An increase of 200x dose resulted in an increase AUC in the
[“C-U-phenyl] IR5878 treated males (419x) and females (334x) and in the [“C-5-pyrimidinyl]
IR5878 treated males (953x) and females (607x). The Sponsor stated that the increase AUC in
high dose arimals indicates a saturation of clearance pathways for whole blood.
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Table 3¢. Pharmacokinetic parameters in whole blood of rats following treatment with [“C]

IR5878.° _
5 mgrkg 1000 mg/kg " S mg/kg
(Single dose) (Single dose) (Repeated dose ™)
Parameter Males Females Males Females " Males Females ||
C: (L equiv./g) 2.328 2411 305.02 285.09 3.203 6.322
Toas (M) 1h lh 4 h 2h 12 min 12 min
T,, (8-48 h} 10.89 i1.09 10.88 11.87 9.27 10.85
AUC 13.35 12.89 5595.59 429967 13.14 13.78
S - inyl] IR e s
Cone (P g £quiv./g) 1.990 2.035 382.21 481.72 2.364 7.545
T s (W) . 24 min th 2h lh 12 min 12 min
T., (8-48 ) 13.29 16.74 8.90 923 10.66 13.23
AUC 9.49 9.01 9045.40 5467.07 8.89 11.94

a Data (imeantSD; n=4) were obtained from page 48 of MRID 46578907 and page 44 of MRID 46578909,
b Animals received 14 daily doses of IR5878 (5 mg/kg/day) followed by 5 mg/kg of [“C} IR5878 on Day 15.

2. Tissue distribution: The distribution of radioactivity in tissues was similar, regardless of sex.
dose, or nun ber of doses (Table 4). Excluding the GI tract, concentrations of radioactivity were
highest in th2 liver, kidney, lung, and whole blood, with the lung having the lowest
concentratics. At 5 mg/kg (single or multiple doses) in the ["*C-U-phenyl] IR5878 treated rats,
these tissue concentrations were 1.74-12.22 pg equiv./g vs 2.41-3.12 ug equiv./g in whole blood.
At § mg/kg (single or multiple doses) in the ['C-3-pyrimidinyl] IR5878 treated rats, these tissue
concentratio 1s were 2.19-23.83 pg equiv./g vs 3.03-5.10 pg equiv./g in whole blood. At 1000
mg/kg in ail treated rats, these tissue concentrations were 161-435 1ig equiv./g vs 305-495 pg
equiv./g in whole blood

Comparison of the concentrations of radioactivity in tissues on the basis of radiolabel was not
possible due to ditfering sampling times and/or differing T, ,,. Time courses of radioactivity
disiributicn n tissues were not performed; however, relatively little radioactivity remained in the
carcass at 77 h post-dose (<0.70% dose). Therefore, bioaccumulation is not suspected.
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Table 4. Coacentration of radioactivity (pg equiv./g) in selected tissues/organs of rats following
treatment with [“C] IR5878."

S mg/kg 1000 mg/kg 5 mg/kg
Tissue (Single dose) (Single dose) (Repeated dose )
Males Females “ Males I Females Males _Females

S post-dosed

enyll ames p Lo e
266.90+157.52 | 282.88+24.18 12.05+2.2 12.00x1.90

Liver 11.18+1.39 9.30+0.20

3
Kidney 8.46+1.40 3.51£0.97 406.754299.04 | 259.78+33.20 12.22+1.9 3.71+0.85
6
Lung 1.74+0.36 1.754:0.42 161.37£102.69 | 223.31£33.36 1.95+0.39 2.45+0.46
Whole 2.8620.76 2.41+0.50 305.06+32.50 311.81448.45 | 2.99+0.83 | 3.12+£0.38

- -S.pyrimidinyi} 1 varfous tint 1_)}1? td R
Liver 18.72+1.89 23.83+1.78 434.68+22.47 404.204+35.02 9.00+2 .89 15.47+10.2
3
Kidney 4.72+0.58 9.18+6.59 394.054+67.48 339.60+£32.92 4.19+1.52 6.3244.22
Lung 2.74%0.08 3.07+0.78 3201941115 314.13£74 .94 2.19+0.82 3.53+1.83
Whole 4.0420.61 5.10+1.68 494.61+24.59 | 464.95£76.26 | 3.03+0.81 49243 38
Blood
a Data (mneun+SD; n=4) were obtained from pages 49-59 of MRID 46578907 and page 45-56 of MRID
4657800 :

Animais received 14 daily doses of IR5878 (5 mg/kg/day) followed by 5 mgrkg of [*C] IR5878 on Day 15.

c | *C-U-Prenyl] IR5878-treated animal groups were sacrificed at the following times post-dose: single 5 mg/kg
dose gioup at | h, single 1000 mg/kg dose group at 2 h, and repeated dose group at 1 h after the tinal dose.

d  ["C-5-Py-imidinyl} IR5878-treated animal groups were sacrificed at the following times post-dose: single 5
mg'kg dose group ar 30 min, single 1000 mg/kg dose group at 2 h, and repeated dose group at 12 min after the
final dose.

B. METABOLITE CHARACTERIZATION STUDIES: HPLC and HPLC-MS analyses
identified parent and a total of 10 metabolites in excreta from rats treated with ['“C] IR5878. Six
to' 7 metabolites were identified after treatment with each radiolabeled compound, and 3 of these
metabolites were common to treatment with both radiolabeled compounds. Parent and identified
metabolites in excreta accounted for 71-86% dose in all animals, and overall recovery was 95-
99% dose {T'able 5). Unidentified compounds accounted for 1-16% dose, but no single
compound accounted for > 5% dose.

The parent was found in § mg/kg animals (single and nultiple doses) at 1-6% dose and in 1000
mg/kg animals at 33-56% dose. The predominant metabolite was 1-(4-methoxy-6-
hydroxypyrimidin-2-y1)-3-|2-(dimethylcarbamoyl)phenylsulfamoyt]urea (O-desm IR5878). It
was found a1 53-64% dose in all animals treated at 5 mg/kg and at 14-20% dose in all animals
treated at 1900 mg/kg. This compound was found in similar quantities in the urine and feces.
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2-Sulfoamino-N,N-dimethylbenzamide (DBS acid) was a primary metabolite in all animals
treated with ['*C-U-phenyl] IR5878 and was found at 8-12% dose. This compound was found
primarily in the feces. In all animals treated with ['*C-5-pyrimidinyl] IR5878, a polar fraction
was isolated (primarily in feces) that contained (4,6-dimethoxy-5-O-glucuronidyl pyrimidin-2-
yDurea (Pyr-O-Glucur DOP urea) and 1-(4,6-dimethoxy-5-O-glucuronidyl pyrimidin-2-y1)-3-[2-
(dimethylcarbamoyl)phenylsulfamoy!|urea (Pyr-O-Glucur [R5878). This fraction represented 9-
18% dose. Additionally, 1-(4,6-dimethoxypyrimidin-2-yl)-3-[2-(methylcarbamoyl)phenyl-
sulfamoyl jurea (N-desm IR5878) was found at 5-8% dose in the urine of animals treated with
1000 mg/kg [*C-5-pyrimidinyl] IR5878. All other identified metabolites each accounted for
<5% dose. 1TTPAC names for the identified compounds and the proposed metabolic pathways
arc included as an appendix to this DER.

The metabolic profiles of the liver, kidney, and bile were also evaluated. In the liver and kidneys
of all animals treated with [''C-U-phenyi] IR5878, parent and O-desm [RS5878 were found in the
highest concentrations. In the liver and kidneys of all animals treated with [*C-3-pyrimidinyl]
IR5878. parcnt, O-desm JR5878, and an unidentified fraction were generally found in the highest
concentrations, as well as 2-amino-N,N-dimethylbenzamide (DB amine) in the male kidney. In
the bile, O-desm [R5878 and an unidentified fraction were found in the highest concentration.
Other identified compounds {same as found in the excreta) were not detected in the liver, kidney,
or hile or wure generally found at relatively low concentrations.
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Table 5. Metabolite profile (% dose) in excreta of rats treated with ['‘C] IR5878.*
5 mg/kg 1900 mg/kg “ 5 mg/kg

Compound (Single dose) (Single dose) (Repeated dose)®
Parent . ). 6.37
Co6 59.85 53.82
C3 12.28 8.97
Other identified metabolites© 513 4.63
Total identified 78.04 73.79
Unknown 1 10.49 7.19
Total unidentified ° §1.75 9.82
Total analyzed 89.79 83.61
Unanalyzed excreta 4.47 10.91
Fecal residuc 1.92 1.82
Tissues*® 0.18 0.78
Total unanalyzed 6.57 13.51
Total accounted __ 97.12
Parent 0.81 50.68 0.99 3.56
M8 64.30 39.21 20.46 16.73 56.23 59.52
M 16.09 10.65 16.29 8.98 18.38 11.82
M7 ND ND 5.17 7.54 ND ND
Other identified metabolites © 4.64 524 6.48 2.51 5.50 3182
Total identified 8584 81.40 81.65 86.44 81.10 78.72
Total unidentified ¢ 0.92 1.26 6.77 }.04 1.23 2.89
Total analvzed 86.76 82.66 88.42 88.38 82.33 81.61
Unanalyzed excreta 7.83 12.33 3.07 7.44 9.96 11.73
Fecal residue 1.80 1.67 0.76 0.76 2.58 2.22
Tissues © 0.27 0.75 0.69 0.55 0.16 0.34
Total nnanalyzed 9.90 14.75 9.52 8.55 12.70 14.29
Total accounted for 96.66 97.41 97.94 96.93 95.03 95.90

a  Data were obtained from pages 43, 51-54, and 67-69 MRID 46578908 and 47, 57-62, and 75-77 of MRID
46578910 1n=3-4).
Animals received 14 daily doses of IR5878 (5 mg/kg/day) followed by 5 mg/kg of | *C] IRS878 on Day 15,

¢ Other matabolites were identified, but each of these metabolites represents less than 5% of the administered
dose, except that C4 was present at 5.63% dose in males of the ['“C-U-phenyl] IR5878 repeated dose study.

d Al unidentified metabolites accounted for less than 5% dose each, and included C1, C2, M3, M4, and M3,
Unknown (1 consisted of at least 7 compounds.

e  From Table 3a in this DER, Carcass and GI Tract were summed.

ND [Less than the imit of quantitation

C1 Unknown consisting of at least 7 compounds

C3 2-sulfoamino-N,N-dimethylbenzamide

C6/M8  E-(4-methoxy-6-hydroxypyrimidin-2-y|)-3-{2-(dimethylcarbamoyl)phenylsulfamoyl]urea

Mi composed primarily of M1fand Mg

MIf (4,6-dime hoxy-3-O-glucuronidyt pyrimidin-2-y1)urea

Mlg 1-(4.6-aimethoxy-5-O-glucuronidyl pyrimidin-2-yl)-3-[2-(dimethylcarbamoyl)phenylsulfamoyl Jurea

M7 1-(4,0-dimethoxypyrimidin-2-y1}-3-[2-(methylcarbamoy)phenylsul famoylJurea
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HI. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: The compound was excreted mainly in the feces,
and bile was an important route of elimination. Excretion was nearly complete in the urine
within 24 h yost-dose and in feces within 48 h post-dose. Excretion profile was similar
regardless o1 sex, dose, or number of doses. The only tissues containing significant radioactivity
were the liver, kidneys, and GI tract. The metabolic profile was also similar regardless of sex,
dose, or number of doses,

B. REVIEWER COMMENTS: Absorption was rapid in all groups, regardless of sex, dose, or
number of duses. T, values were 12 min for the 5 mg/kg repeated dose group (3.2-7.5 Hg
equiv./g), 24 min-1 h for the single 5 mg/kg dose group (2.0-2.4 jbg equiv./g), and 1-4 h for the
single 1004 ing/kg dose group (285-582 g equiv./g). Following a single S mg/kg dose of [*C-
U-phenyl] IR5878, 76-82% of the dose was absorbed and found in the urine/cage wash, bile, and
carcass, indicating extensive absorption. The elimination half-life (8-48 h) was similar
regardless ot sex, dose, or number of doses (8.9-13.3 h), with the exception of the females treated
with a single 5 mg/kg dose of ["'C-5-pyrimidinyl] IR5878 (16.7 h).

Within 12 h »f administration of the radiolabeled dose (5 or 1000 mg/kg single dose or multiple
5 mg/kg doses), approximately half of the dose was excreted: 51-68% of the ['*C-U-phenyl]
IR5878 dosc and 38-54% of the ['C-5-pyrimidinyl] IR5878 dose. At 72 h post-dose, overall
recovery of 1ae radioactive dose from both sexes was 92-100%. The majority of the dose was
recovered in the feces within 72 h post-dose (51-73%), with the exception of the females treated
with a single 5 mg/kg dose of [*C-5-pyrimidinyl] IR5878 (43% in feces and 46% in urine).
Excretion in the urine accounted for 18-46% of the dose, and cage wash accounted for 1-5%
dose. In ail groups, minimal radioactivity was detected in the carcass and Gl tract after 72 h
(<0.8% dosc). In a preliminary study, <0.02% of the radioactive dose was isolated in the expired
air; therefore. this route of excretion was not analyzed. In general, no difference in the excretion
profile was noted based on sex, dose, or number of doses.

Regardless of sex, dose, or number of doses, the distribution of radioactivity in tissues was
similar, Comparison of the concentrations of radioactivity in tissues on the basis of radiolabel
was not possible due to differing sampling times and/or differing T_,,,. Excluding the GI tract,
concentrations of radioactivity were highest in the liver, kidney, lung, and whole blood, with the
lung having the lowest concentrations. At 5 mg/kg (single or multiple doses), these tissue
concentrations were 1.74-23.83 ug equiv./g vs 2.41-5.10 pug equiv./g in whole blood. At 1000
mg/kg in all :reated rats, these tissue concentrations were 161-435 pg equiv./g vs 305-495 pg
equiv./g in whole blood. Time courses of radicactivity distribution in tissues were not
performed; however, relatively little radioactivity remained in the carcass at 72 h post-dose
(20.70% coze¢). Therefore, bioaccumulation is not suspected. ‘

HPL.C and HPLC-MS analyses identified parent and a total of 10 metabolites in excreta from rats
treated with {"*C] IR5878. Six to 7 metabolites were identified after treatment with each
radiolabeled compound, and 3 of these metabolites were common to treatment with both
radiolabeled compounds. Parent and identified metabolites in excreta accounted for 71-86%
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dose in all animals, and overall recovery was 95-99% dose. Unidentified compounds accounted
for 1-16% dcse, but no single compound accounted for >5% dose.

The parent was found in 5 mg/kg animals (single and muitiple doses) at 1-6% dose and in 1000
mg/ke animals at 33-56% dose. The predominant metabolite was O-desm IR5878. It was found
at 53-64% dose in all animals treated at 5 mg/kg and at 14-20% dose in all animals freated at
1000 mg/kg. This compound was found in similar quantities in the urine and feces. DBS acid
was a primary metabolite in all animals treated with ["*C-U-phenyl] IR5878 and was found at 8-
12% dose. This compound was found primarily in the feces. In all animals treated with ["*C-5-
pyrimidinyi} 1R5878, a polar fraction was isolated (primarily in feces) that contained Pyr-O-
Glucur DOP urea and Pyr-O-Glucur IR5878. This fraction represented 9-18% dose.
Additionally. N-desm IR5878 was found at 5-8% dose in the urine of animals treated with 1000
mg/kg [*C-5-pyrimidinyl] IR5878. All other identified metabolites each accounted for <5%
dose. Identification of IR5878 metabolites indicates that metabolism is mainly occurring through
O- and/or N-demethylations. Additionally, hydrolytic cleavage of the sulfamoylurea linkage
yields DOP urea, and hydroxylation of the pyrimidinyl ring occurs followed by giucuronic acid
or sulfate conjugation.

The metabolic profile of the liver, kidney, and bile was also evaluated. In the liver and kidneys
of all animals treated with ['*C-U-phenyl] IR5878, the parent and O-desm IR5878 were found in
the highest concentrations. In the liver and kidneys of all animals treated with ["*C-5-
pyrimidiny!] IR5878, O-desm IR5878 and an unidentified fraction were generally found in the
highest concentrations, as well as 2-amino-N,N-dimethylbenzamide (DB amine) in the male
kidney. In the bile, O-desm IR5878 and an unidentified fraction were found'in the highest
concentraton. Other identified compounds (same as found in the excreta) were not detected in
the liver, kidaey, or bile or were generally found at relatively low concentrations.

This metabolism study in the rat is classified acceptable/guideline and satisfies the guideline
requirement or a Tier 1 metabolism study fOPPTS 870.7485, OPP 85-1] in rats.

C. STUDY DEFICIENCIES: No deficiency was noted for a Tier 1 study.
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APPENDIX

The following are pages 15 and 47 from MRID 46578910 and page 43 from MRID 46578908
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DATA EVALUATION RECORD

STUDY TYPE: Non-guideline; Potential Effects on Thyroid Function - Rats

Template version 11/01

PC CODE: (08209 DP BARCODE: D319264
TXR#: 0052612

TEST MATERIAL (PURITY): Orthosulfamuron (IR5878) technical; (98.79% a.i.)

SYNONYM: 1-(4,6-dimethoxypyrimidin-2-y1)-3-[2-(dimethylcarbamoyl)phenylsulfamoyl]urea

CITATION: Taylor. L.M. (2004) IR5878: investigation of the potential effects on thyroid
function in male rats using the perchlorate discharge and thyroxine clearance tests.
Huntingdon Life Sciences Ltd., Huntingdon, Cambridgeshire, England.
Laboratory Study No.: IGA 037/043176, November 24, 2004. MRID 46578927.
Unpublished.

SPONSOR: ISAGRO S.p.A., Centro Uffici San Siro, Fabbricato D-ala 3, Via Caldera 21, I-
20153 Milano, Ttaly

EXECUTIVE SUMMARY: The purpose of this non-guideline study (MRID 46578927) was to
examine the ¢ffects of oral administration of orthosulfamuron (IR5878; Batch# G 009/02;
98.79% a.1.) un thyroid function in rats, through potential direct pathways (using the perchlorate
discharge test) or indirect mechanisms [determined by: (i) thyroxine pharmacokinetics using '*’I
clearance; (31) plasma thyroid hormone levels; and (iii) organ weights and histopathology of the
liver and thyroid|.

The test subsiance was administered in the diet to 28 male Han Wistar rats/dose at doses of 0, 5,
and 1000 mg’kg for up to 90 days. Out of the 28 rats/group placed on study, 6 rats/group were
used for each ol the three categories of parameters listed above. Propylthiouracil (200 mg/kg)
was included as a positive control for the perchlorate discharge test and was administered daily
via oral gavage to 15 rats for the final 16 days prior to termination on Day 90. Phenobarbital (75
mg/kg) was ircluded as a positive control for the remaining parameters and was administered
daily via oral zavage to 15 rats for 14 days prior to termination of Day 90.
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Minor decreases in weekly and overall body weights and food consumption were observed at
1000 mg/ky.

Potential direct effects of the test substance on the thyroid were examined using the perchlorate
discharge assay. The positive control, propylthiouracil, acts as an inhibitor of the thyroid
peroxidases responsible for the iodide organification necessary for T3/T4 synthesis. The results
from the propylthiouracil group in this study were consistent with this blocked uptake of iodide,
including decreased radioactive iodide in the thyroid, increased radioactive iodide in whole
blood, and thus, decreased thyroid:whole blood ratio of radioactive iodide. Several significant
{p<=0.05) dilferences from negative controls were noted in the groups treated with the test
substance. However, none of these changes were considered to be toxicologically relevant
because the direction of the change was opposite of that which would indicate prevention of
iodide orgamfication.

In contrast t¢ the mechanism of propylthiouracil, perchlorate (Cl0,) exerts a direct affect on the
thyroid by aciing as a competitive inhibitor of iodide transport from the circulation into the
follicular celts, thus limiting T3/T4 synthesis. Comparison of the perchlorate and saline
subgroups within each group revealed no effects of perchlorate on thyroid weight or radioactive
iodide in the “hyroid or whole blood in the groups treated with 0, 5, or 1000 mg/kg
orthosulfanuron, indicating no blockage of iodide uptake into the thyroid due to the test
substance. ['he only differences between the perchlorate and saline subgroups were noted in the
propylthiouracil group, with decreased radioactivity in the thyroid and increased radioactivity in
whole blood, resulting in a decreased thyroid:whole blood ratio in the perchlorate subgroups
compared to the saline subgroups. These findings confirm that perchlorate, as a competitive
inhibitor of icdide transport, displaced the free iodide present in the thyroid. The levels of free
iodide were higher in this group because the process of organification of free iodide was
inhibited by propylthiouracil.

In the liver. tte following findings were observed. Liver weights were increased at 1000 mg/kg
compared (o negative controls, and an increase of an even greater magnitude was observed in the
phenobarbital group. Minimal centrilobular hepatocyte hypertrophy was observed at 1000 mg/kg
(4/6 rats) compared to negative controls (0/6 rats). In the phenobarbital group, both the severity
(slight} and incidence (6/6 rats) of this finding was increased compared to the 1000 mg/kg group.
Concentratior s of microsomal protein and cytochrome P450 and the activities of PROD and
UDP-GT were increased (p<=0.05) at 1000 mg/kg compared to negative controls. For each of
these liver enzzymes, the concentration/activity was increased (p<=0.01) in the phenobarbital
group to a greater extent than the 1000 mg/kg group.

Induction o' LIDP-GT results in increased elimination of T4, which is supported by the
pharmacokinctic data. At 1000 mg/kg/day, '*I-T4 exhibited slightly increased clearance
compared to negative controls, indicated by decreased whole blood concentrations of
radioactivit, and AUC,, values and increased systemic clearance, V., V., and V,. The positive
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control group responded similarly, only with a greater magnitude difference from negative
conirols.

The increased elimination of T4 activates a negative feedback loop to stimulate the pituitary to
release TSH. In this study, TSH levels were increased at 1000 mg/kg on Day 90, with an even
greater increase in the phenobarbital group. TSH acts on the thyroid follicular cells to produce
13/T4; when this process is prolonged, it results in hypertrophy, hyperplasia, and eventually,
tumor tormation. Although thyroid/parathyroid weights were comparable to controls in this
study, enlarged thyroids were noted in the 5 mg/kg (1/6 rats) and 1000 mg/kg (2/6 rats) compared
to 0/6 negative controls and 4/6 phenobarbital treated rats. Minimal follicular cell hypertrophy
was noted at 1000 mg/kg (4/6 rats) compared to negative controls (1/6 rats). In the phenobarbital
group, mininal to slight follicular cell hypertrophy was observed in all (6/6) rats.

In conclusior . there was no direct effect of the test substance on the thyroid, as indicated by the
perchlorate assay. The increased organ weight, hypertrophy, and induction of UDP-GT in the
liver and the increased TSH and enlarged thyroids and follicular cell hypertrophy support an
indirect effect of the test substance on the thyroid.

This study is classified as aceeptable/non-guideline.

COMPLIANCE - Signed and dated Data Confidentiality, GLP compliance, and Quality
Assurance statements were provided.

[. INTRODIJCTION AND OBJECTIVES: Xenobiotics can affect the thyroid in a number of
ways. They can affect the thyroid directly by: (i) inhibiting iodine uptake into the thyroid, thus
reducing hormone production; (ii) inhibiting hormone synthesis; or (iii) blocking hormone
release. Chemticals can also affect the thyroid via indirect mechanisms by: (1) inducing
microsomal enzymes, thus leading 1o increased clearance of thyroid hormones from the systemic
circulation: o- by (i) inhibiting the conversion of thyroxine (T4) to tri-iodothyronine (13). When
the thyroid is affected (either by direct or indirect pathways), the pituitary is stimulated, via a
negative feed»ack loop, to produce more thyroid stimulating hormone (TSH) which acts on the
thyroid follicular cells. When this process is prolonged, it results in thyroid follicular
hypertrophy. ayperplasia, and eventually, tumor formation. However, indirect effects on the
thyroid via in<uction of microsomal enzymes are not expected to be of a concern to human health
because of the longer half life and greater binding capacity of T4 in humans.

In previous studies (i.c., MRID 46578913), the test substance induced thyroid hypertrophy in
male rats following chronice treatment. Thus, the purpose of this study was to examine the effects
of oral admin: stration of the test substance on thyroid function in rats, through potential direct
pathways (using the perchlorate discharge test) or indirect mechanisms (determined by thyroxine
pharmacokinetics, plasma thyroid hormone levels, and histopathology of the liver and thyroid).
The perchlorate discharge test uses perchlorate, a competitive inhibitor of thyroidal iodine
transport, to displace accumulated T from the thyroid. Propylthiouracil was used as a positive
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control in the perchlorate discharge assay because it is an inhibitor of the thyroid peroxidases
responsible tor iodide organification, and therefore acts directly on the thyroid. Phenobarbital
was used as i1 positive control for the parameters examining indirect effects because it is a known
inducer of hepatic drug-metabolizing enzymes and enhances clearance via increased
glucuronidation and biliary excretion of conjugated T4,

II. MATERIALS AND METHODS

A. MATERIALS

1. Test material:
Deseripticn:
Lot/Batcls #:
Purity {w/w):
Vehicle

Stability of compound:

CASH:
Structure:

2. Positive controls

Orthosulfamuron (IR5878) technical

White powder

(G 009/02

98.79% a.i.

Diet

The test substance was stable in the diet for up to 15 days at 21°C (MRID 46578913}
213464-77-8

a) Sodium phenobarbital

Description:

Lot/Balcit #:

Purity {w/w)
Vehicls

b) Propvithiouracil
Description:
Lot/Baich #:

Purity (w/w):

Yehicl:

4, Test animals
" Species:

Strain:

White powder
112K2500
>99% a.i.
Water

White powder
ADT5991201
98% a.i.
Water

Rat
Han Wistar

Age/body weight range at

study initiation:

41 =2 days; 104-139 ¢
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Source: Harlan UK Ltd., Bicester, England
iousing: Up to S/cage in suspended cages with wire mesh floors
Diet: Ground SDS Rat and Mouse Maintenance Diet No. 1, ad libitum
Water: Tap water, ad /ibitum
Environmental conditions
Tempe-ature: 19-24°C
Humidity: 40-86%
Air changes: Not provided
Photoperiod: Not provided
Acclimation period: 6 days

B. STUDY DESIGN

1. Iu life dates: Start: 05/05/04 End: 08/03/04

2. Animai assignment/dose levels: The animals were randomly assigned to the test groups
shown in Table 1.
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Table 1. Stdy design®
Group Treatment Nominal Achieved | Total | Thyroid hormones, T4 Perchlorate
Dose Dose #H" Organ weights, & | clearance #
(mg/kg/day) | (mg/kg/day) Liver enzymes (#) (#)
1 Zontrol 0 0 28 6 6 12
2 I.ow dose 3 5.1 28 6 6 12
3 High dose 1000 1010 28 6 3] 12
4 Phenobarbital ¢ 75 NA I5 6 & 0
5 Propylthiouracil © 200 NA 15 0 0 12

a [ata were obtained from pages 17, 21 through 24, and 47 of the study report.

b Out of these 28 rats, 2/dose were not used in the T4 clearance tests and 2/dose were not used in the perchlorate
assay for Groups i-3. In Groups 4 and 5, 3 rats/dose were not used for the perchlorate assay. However, these
extra rats were included in body weight or food consumption data.

¢ After 92 days of treatment, 24 hours after the fast dose of propylthiouracil, all 12 rats were dosed {i.p.) with
followed 6 hours later by potassium perchlorate to 6 rats/group and saline to the remaining 6 rats/group.

d  Included a« a positive control for all parameters except for the perchlorate discharge assay.

¢ Included a- a positive controd for the perchlorate discharge test.

NA Not applicable

I'.ZSI
L)

3. Dose-selection rationale: The dose levels selected for this study were based on findings in a
concurrently submitted chronic toxicity/carcinogenicity study (MRID 46578913), in which the
NOAEL wuas 5 mg/kg/day, and effects on the thyroid (including adenomas) were noted at 500
and 1000 mg/kg/day.

4. Dosage preparation and analysis: For each of the two groups treated with IR 5878, a pre-
mix was prepared by mixing the appropriate amount of the test substance with diet. The required
dietary concentrations were prepared weekly by diluting and mixing the appropriate pre-mix with
additional diet. Dietary concentrations were adjusted weekly for the first four weeks and every
two weeks thereafler. Homogeneity (top, middle, bottom) and concentration of the test substance
in the diet were determined for both dose groups at the beginning (Week 1) and end (Week 13)
of the studs. Stability at 5 and 30,000 ppm was confirmed for up to 15 days at room temperature
(21°Cy 10 & concurrently submitted combined chronic toxicity/oncogenicity study in rats (MRID
46578913).

Results

Homogeneity (coefficient of variation): 0.74-1.06%
Stability (" initial): 96-101%

Concentration (% nominal): 99-107%

The analytica; data indicated that the mixing procedure was adequate and that the variation
between the nominal and actual dosage to the animals was acceptable.
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Positive controls - Phenobarbital solutions were prepared weekly by dissolving the appropriate
amount of sodium phenobarbital in sterile water to achieve a concentration of 15 mg/mL and
storing at 4°C. Propylthiouracil formulations were prepared daily by suspending the appropriate
amount of propylthiouracil in sterile water to achieve a concentration of 40 mg/mk..

5. Dose administration: Groups 1 through 3 were administered the test substance in the diet at
doses of 0. 5. or 1000 mg/kg/day for 13 weeks. Beginning at Week 12, Group 4 animals were
administerad phenobarbital daily via oral gavage for 14 consecutive days, and Group 5 animals
were administered propylthiouracil daily via oral gavage for 16 consecutive days. The dose
volume of phenobarbital or propylthiouracil administered to each animat (5 mL/kg) was adjusted
based on the most recently recorded body weight. Animals treated with phenobarbital or
propylthiouracil were fed the basal diet (same batch as Groups 1-3).

6. Statistics: Data were analyzed using the following statistical procedures. Significance for
pair-wise coraparisons is denoted in the study report and DER at p<0.05, p<0.01, and p<0.001.
The statistical methods were considered appropriate.

120



Potential Effects on Thyroid Function in Rats (2004) / Page 121 of 137

ORTHOSULFAMURON (IR5878)/108209 Non-guideline

Parame ar

Statistical test

Body weight
Food consumption
Thyroid hormaones

1} 1f >75% of the data across all groups were the same value, then a frequency analysis
was applied. Low and high dose groups were compared using a Mantel test for trend in
proportions, and each dose group was compared with the control group using pair-wise
Fisher’s Exact test.

2) 1f <75% of the data across all groups were the same value, Bartlett’s test for
homogeneity of variance was applied.

a) If Bartlett’s test was not significant at 1%, then paramefric analyses were applied. If the
F1 test for dose-response menotonicity was not significant at 1%, then Williams® test for
trend was applied. If the F1 test was significant, then Dunnett’s test was applied instead.

b) If Bartlett's test was significant at 1%, then logarithmic transformations were applied.
{f Bartlett’s test was still significant, then non-parametric tests were applied. Except for
pre-dose data, Shirley’s test was used to test for a dose-related trend.

3) For pre-dose data, analysis of variance (if parametric) or Kruskal-Wallis (if non-
parametric) tests were applied to the data. I significant (p<0.05), then pair-wise
comparisons with the controls were performed using Student’s t-test or Wilcoxon Rank
Sum test, respectively.

4} For all parameters except for the thyroid hormone data on Day 76, the control group was
compared with each positive control group using Student’s t-tests or Wilcoxon Rank Sum
test.

Organ weight:

Analysis of covariance (ANCOVA), using terminal body weight as the covariate, instead of
ANOVA, where the relationship between organ weight and body weight was considered
significant at p<0.01.

Thyroxine ciearance

Logarithmic transformation followed by ANOVA then pair-wise comparisons with the
controls using Student’s t-test, as necessary

Perchlorate discharge

Logarithmic transformation followed by ANOV A to determine any differences among
treatment groups, saline or perchlorate subgroups, and their interactions as factors. To
confirm the effect of perchlorate on the thyroid, pair-wise comparisons between the
subgroups were performed separately for each treatment group using Student’s t-test.

Thvroid weigt:

Same statistical methods used for the perchiorate discharge data, except that ANCOVA,
instead of ANOVA, was used if the relationship between body weight and thyroid weight

C. METHODS

was significant (p=<(.05).

1. Observations: All rats were examined a least twice daily for clinical signs of toxicity.
Additionaily during Weeks 12 and 13 in the animals receiving phenobartital or propylthiouracil
via oral gavage (positive controls), checks for clinical signs of toxicity were conducted: pre-
dose; immediately after each dose; at the end of dosing the complete group; approximately 1-2
hours after dosing; and as late as possible during the working day.
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2. Body weight: Each rat was weighed before treatment, on the day freatment commenced, and
weekly thereafter. Additionally, rats used for thyroid and liver histopathology were weighed at
necropsy; animals used for thyroxine clearance tests were weighed prior to thyroxine
administraticn and again at termination; and rats used for perchlorate discharge investigations
were weighed prior to sodium '“iodide administration.

3. Food consumption: Food consumption was recorded at weekly intervals from the start of
treatment. Mean daily food consumption (g/rat/day} was calculated by subtracting the amount of
food remaming from the total amount of food offered in each cage and dividing that difference
by the number of animal days (where “animal day” corresponds to a single day for each animal
alive for a whole day).

4. Measurement of thyroid hormones: Prior to treatment and on Day 90, blood samples were
collected under general anesthesia from the orbital sinus from 6 animals/group from Groups
Ithrough 4 to measure plasma levels of tri-iodothyronine (T3), reverse (inactive) tri-
iodothyronine (r'T3), thyroxine (T4) and thyroid stimulating hormone (TSH). Additionally, these
hormones were measured in Groups 1-3 on Day 30 and in the phenobarbital group on Day 76.

5. Thyroxine clearance test

a. Administration of '*I-Thyroxine - On the day of administration, ('*I)Thyroxine (specific
activity 150 1Ci/ug and radiochemical purity >93% measured via HPLC ) was diluted with 0.9%
saline to a [inal volume of 14 mL to provide a solution with a nominal concentration of 43
nCi/mL (actual concentration 41.88 pCi/mL). Four hours after the final dose of phenobarbital on
Day 90 of treatment, a fixed volume of '*’I-Thyroxine (0.4 mL equivalent to 16.75 pCi) was
administercd to 6 rats/group as a bolus intravenous injection into a lateral tail vein.

b. Sample collection - Samples of whole-blood (ca 300 pL) were collected from a tail vein (not
the same veit1 used for dose administration) at 1, 2. 4, 6, 8, 12, 24, 36, 48 and 72 hours after the
administration of '**I-Thyroxine. After collection of the 72-hour blood sample, animals were
killed by cervical dislocation (not under general anaesthesia) and the carcasses discarded. The
blood samples were stored at approximately 4°C until measurement of radioactivity.

6. Perchlorate discharge test

a. Dose preparation - Sodium iodide was diluted in physiological saline (0.9% w/v) to obtain
a solution containing approximately 2 pCi/mL. Potassium perchlorate was dissolved in
physiological saline using a magnetic stirrer to obtain a 10 mg/mL solutiosn.

b. Dose administration - Upon completion of 92 days of treatment, 24 hours after the last dose
of propylthicuracil, all remaining rats (14 animals/group) were dosed intraperitoneally with
sodium "todide (about 1 uCi) in 0.5 mL saline solution. Six hours later, potassium perchlorate
was adminisiered intraperitoneally to 6 animals from each group at a dose volume of 2 mL/kg
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bodyweight in order to obtain a dose level of 20 mg/kg. A further six animals from each group
received 0.9% (w/v) saline at the same dose volume.

¢. Dose quantification - The actual dose administered to all animals was 2.24 pCi/mL
(equivalen: to a dose of 1.12 pCi to each rat).

d. Terminal procedures - Exactly two and a half minutes after intraperitoneal injection of
potassium perchlorate solution or saline, each animal was anesthetized with isoflurane and a
blood samplc: was collected from the vena cava. Duplicate weighed aliquots (0.5 mL) of each
blood sample were then taken for scintillation analysis. Immediately after blood sampling, each
animal was killed by cervical dislocation, and the thyroid gland from each rat was removed,
rinsed in ice-cold saline, blotted dry, weighed, and taken for measurement of radioactivity in fofo.
The carcasse : were discarded without further investigation.

7. Necropsy and tissue collection - On Day 91, the rats not used for terminal metabolic studies
(i.e, the 6/proup used to examine thyroid hormone levels) were killed by carbon dioxide
asphyxiation and subjected to gross necropsy. The liver and thyroid were removed and weighed
(the thyroids for each animal were weighed together). Sections of the liver were collected,
preserved 'n 10% neutral buffered formalin, and examined microscopically. A portion of the
remaining liver was removed and snap frozen in liquid nitrogen for enzyme assays.

8. Liver enzyme assays - All preparation stages involved in the isolation of subcellular fractions
were conducred in an environment maintained at approximately 4°C. Frozen livers were thawed
by standing in ice-cold isotonic Tris buffer (pH 7.4) containing 0.25M sucrose. Microsomal sub-
cellular fract ons were prepared by differential centrifugation of liver hornogenates using
standard techniques. The microsomal pellet was suspended in the buffer, such that 1 mL of the
suspensior. was approximately equivalent to 300 mg pooled liver. The microsomes were divided
into aliquots and stored at approximately -75°C until enzyme assays were conducted.

Microsomal srotein concentrations were determined by the method of Lowry ef af. (1951) and
the cytochrome P450 concentration determined by the method of Rutton ef af. (1987). 7-
Pentoxyresorufin O-depentylase (PROD) activity was assayed essentially by the method of Lubet
et al. (1983} and thyroxine UDP-glucuronosyltransferase (UDP-GT) activity was assayed by a
method based on that of Visser et a/. (1993).

II. RESULTS

A. OBSERVATIONS

1. Mortality: All animals survived to scheduled termination.
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2. Clinical signs of toxicity: It was stated that clinical signs characteristic of treatment with
phenobarbital, including abnormal gait and underactivity, were noted in the Group 4 animals
throughout the treatment period. However, these data were not presented in the study report
clinical signs table (Table 1 on page 44), and none of the parameters listed in that table showed
any relations iip with dose.

B. BODY WEIGHT: Beginning at Week 3, minor decreases in body weights were observed at
1000 mg/kg compared to controls (| 1-8%) , resulting in significantly decreased (1 13%; p<0.05)
body weight gain for Weeks 0-12 (Table 2). As expected for animals receiving propylthiouracil,
body weight gain was comparable to controls prior to treatment and lower than controls (| 8-
12%) during treatment (Weeks 12 and 13), resulting in significantly decreased body weight gain
for Weeks 0-12 (1 13%). Body weights in the 5 mg/kg and phenobarbital groups were either
comparable to controls or not significantly decreased.

Table 2. Mean body weight and cumulative body weight gains (g) in male rats treated for up to
13 weeks with orthosulfamuron. *

Study week Orthosulfamuron Phenobarbital Propylthiouracil
0 mg/kg Smg/kg - | 1000 mg/kg 75 mg/kg 200 mg/kg
{ 113 118 119 112 118
231 235 228 (1 1) 226 227
f 306 307 290 (135) 300 296
P 370 367 340 (18) 357 340 (18)
E 380 377 357(16) 333(112)
Overall (Weelks 0-12) Gain 255 249 1 221*(113) 245 222 (L 13k

a  Data were obtained from page 30, Table 2 on page 45, and Appendix 3 on pages 81-88 of the study report.
Percent differences from controls (calculated by reviewers) are included in parentheses. n =28

---  Animale were killed prior to body weight measurement during Week 13 (Day 91).

*  Significantly different from controls; p<0.05

wex Significantly different from controls; p<0.001

C. FOOD CCONSUMPTION: Food consumption was slightly decreased (! 1-9%) throughout
the study at 1000 mg/kg (Table 3). Although signiticance for weekly mean food consumption
was not dencted in Table 3 on page 46 of the study report, it was stated that these minor
decreases were significant. Furthermore in these animals, food consumption for the overall
(Weeks 1-13) treatment period was decreased (| 5%; p<0.05). In the rats treated with
propylthiouracil, food intake was decreased (! 23-24%; significance not denoted) during Weeks
12 and 13, resulting in decreased (| 8%; p<0.05) food consumption for the overall study. Foed
consumpticn in the S mg/kg and phenobarbital groups were comparable to controls throughout
the study.
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Table 3. Mean food consumption (g) in male rats treated for up to 13 weeks with
orthosulfamuron. ?

Study week Orthosuifamuron Phencbarbital | Propylthiouracil
| 0 mg/kg 5 mg/kg 1000 mg/kg 75 mg/kg 200 mg/kg
158 159 157(11) 155 ) 152
t 161 161 147 (19) 156 153
Y2 152 154 142 (i7) 150 117 (123)
13 148 143 140 (1 5) 136 F12(124)
Overall {Weexs 1-13) Gain 155 154 147% (15) 150 143% (18)

a  Data were obtained from page 30 and Table 3 on page 46 of the study report. Percent differences from controls
(calculated by reviewers) are included in parentheses. '
a = 7 cages for orthosulfamuron groups, 4 cages for the phenobarbital group, and 3 cages for the
propylthiouracil group.

*  Significantly different from controls; p<0.05

D. ACHIEVED INTAKE: Mean achieved test substance intake values for the overall study are
included 11: Table 1 of this DER.

E. THYROID HORMONE CONCENTRATIONS: Mean thyroid hormone concentrations
are preseniced in Table 4. On Day 90, TSH levels were increased at 1000 mg/kg (1 58%)
compared to negative controls, with an even greater increase in the phenobarbital group
(1148%). Ir the text of the study report, it was stated that these increases were statistically
significant. however, no symbols or p-values were indicated in the summary tables. There were
no other diffzrences in thyroid hormones that could be attributed to treatment.

On Day 30. concentrations of T3 were significantly decreased (| 20-23%; p-value not indicated)
in the 5 and 1000 mg/kg groups compared to negative controls (note that a positive control
phenobarkbital groups was not included at this time point). However, the decrease in 13 was
transient, in that concentrations at Day 90 were comparable to controls. Concentrations of T3
and TSH at all other time points and concentrations of r13 and T4 at all time points were
comparable 20 controls.
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Table 4. Mean (£ SD) thyroid hormone levels in male rats treated for up to 13 weeks with

orthosulfamuron,

Thyroid hormone

Orthosulfamuron

Phenobarbital

75mf_

0.14 + 0.036

rev T3 (nmol/.) 0.13+£0.054 0.131+0.036 0.13+0.018

T3 total (nmo /L) 1.80 £ 0.354 1.73 + 0.185 1.77+£0.213 1.85 £ 0.251

T4 total (nmo /L) 52+ 11.4 451+ 8.5 49+ 7.7 45+ 8.3

TSH (ng/ml.) 5.8+ 0.8 l 6.1+ 1.37 6.7+1.03 612091 |

SR Day 30
rev T3 (nmol/L.) 0.24 £ 0.010 0.34 £ 0.105 0.24 £ 0.027 -
y 131+ 0.097* 1.37+£0.188*
T3 total (nmol/L) 1.71 £0.416 (123) (120)
T4 total (nmol/1.) 66+ 9.0 62+ 172 571 9.8 -—

TSH (ng/mL.)

14,7 + 10.62

12.6 £2.70

16.2+:3.34

rev T3 (nmol/L)

0.25+ 0075

T3 total (ninol/L.) - ~—- - 1.85+ 0316
T4 total (nmol/}.) - -—- - S50+£58

TSH (ng/mi.)

78+ 1.19

rev T3 (nmol:L} 0.18 +0.035 0.21 +0.057 0.18 + 0.023 0.19 + 0.062
T3 total (nmol/l.} 171 £ 0.252 1.75+ (128 1.78 £ 0.203 [.82+0.179
T4 total (nmol/l.) 48 + 2.9 50+2.6 47+ 2.6 47+ 4.1

. . 6%
TSH (ng/mi.; 6.7+0.80 7.6+ 0.94 wez3220(sgy| ' (6{ T

a  Data were obtained from Table 5 on pages 48-51 of the study report. Percent differences from controls
{calculatec by reviewers) are included in parentheses. n = 6.
*  Reported 10 be significantly different from controls on pages 31-32 of the study report; p-value not stated

F. THYROXINE CLEARANCE TEST: Time course data for '’I-Thyroxine concentrations in

whole blood tollowing a single intravenous dose are included in Table 5a. Pharmacokinetic
parameters derived from these data are presented in Table 5b. In the 1000 mg/kg group, the
tollowing slight differences (not significant) compared to negative controls were noted: (i)
decreased whole blood concentrations of radioactivity (1 4-19%); (ii) decreased AUC,, values
(4 11%); (i1l increased systemic clearance (1 12%); (iv) increased volume of the central

compartmant (V; 112%); and (v) increased volume at steady state (V

55°%

19%). It was stated that

the volume curing the terminal phase (V,) was also increased at this dose; however, these data
were not preented in the summary table. Values for k' and T, at this dose werc comparable to
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negative conirols, and the 5 mg/kg group was comparable to negative controls for concentrations

of radioactivity throughout the time course and for all derived pharmacokinetic parameters,

The phenobarbital (positive control) group responded as expected with decreased whole blood
concentrations of radioactivity (| 29-46%) and AUC,, values (! 41%), increased V_ (175%) and
V., (169%) values, and significantly (p<0.001) increased systemic clearance (1 70%).

Table %a. Mean (+ SD) concentrations of radioactivity in whole-blood after administration of
single intravenous doses of '*I-Thyroxine in male rats.*

Orthosulfamuron

Time Phenobarbital

(Hours’ Control 5 mg/kg/day 1000 mg/kg/day 75 mg/kg/day
1 2.05+0.29 2.09 +0.36 1.96 + 0.10 (1 4) 121 £0.17(141)
2 1.5+ 0.22 1.62 £ 027 1.53+0.09(l4) 0.99+0.13(138)
4 1.23 £ 0.17 1.24 £ 020 1.17+0.09 (i 5) 0.79 £ 0.12 (1 36)
6 0.99 + (.21 1.11+0.17 1.03 £ 0.08 0.67+0.09(132)
8 1.01 £ 0.14 0.96 £ 0.17 0.82 = 0.06 (1 19) 0.56 + 0.09 ( 145)
12 077+0.10 0.78 £ 0.09 064 £0.06(117) 0.46 + 0.07 (140)
24 0.52 + 0.06 0.52=0.08 0.45+0.03(113) 028 £ 0.03 (146)
3¢ 0.29+0.04 0.31 £0.04 025+0.03(.7) 0.16=0.02(141)
48 0,19+ 0.02 0.19+ 0.03 0.17£0.02(l11) 011 +£0.01 (142)
7z 0.07 £ 0.01 0.07 = 0.01 0.06+ 001 (l14) 0.05 +0.00(129)

a  Data were obtained from Table 6 on page 52 of the study report. n = 6. Percent differences from negative
controls w: included in parentheses.
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Table Sb. Mean (= SD) pharmacokinectic parameters of whole-blood radioactivity atter
administration of single intravenous does of '*’I-Thyroxine in male rats. *

Orthosulfamuron Phenobarbital
Parameter Control 5 mg/kg/day 1000 mg/kg/day 75 mg.kg.day

AUC,, (%edose h/mL) 33.50+3.98 34.10 £ 4.61 2066 +1.95(111) 1963+ 223 (141

k (hours ) 0.0396 +0.0023 | 0.0400 + 0.0031 0.0395 £ 0.0034 (.0386 + 0.0029

T,.. (hours) * 17.5 17.3 17.5 180 -

Cl (mU/hour) 286+ 035 2.82+0.38 3.21+£023(112) 4.86 £ 0.51%*%* (170)

V. {mL) 72.68 £ 11.43 70.98 £ 11.84 81.43£549(112) | 126.96 = 20.03(175)
|_V‘_Ejm_L) 66.29 + 10.74 65.12 £ 11.54 7220+£4.98(19) | 111.90+ 16.91 (169)

a  Data werc obtained from Table 7 on page 53 of the study report.  Percent differences from negative controls
are included in parentheses.

b Calculated for In2/(mean rate constant): n = 6.

*#% Significantly different from the negative control group at p<0.001. Significance level was not denoted in Table
7 on page 53, but was found in the text of the study report on page 32.

G. PERCHLORATE DISCHARGE TEST: There was no evidence of a direct effect of the
test substanc: on the thyroid. In the perchlorate discharge assay, propylthiouracil exhibited the
expected results as a positive control for direct effects on the thyroid with the following
differences (0<0.05) from negative controls (Table 6a): (i) increased thyroid weight (1154-
315%); (i1) decreased radioactivity in the thyroid on a per weight basis (175-93%) and as a
percent of thz total dose (! 24-69%); (111) increased radioactivity in whole blood on a per weight
basis (112-45%) and as a percent of the total dose ( 130%: perchlorate group only); and thus (iv)
decreased thvroid:whole blood ratio (1 75-95%).

Several significant (p<0.05) differences from negative controls were noted i the groups treated
with the te«t substance. However, none of these changes were considered to be toxicologically
relevant because the direction of the change was opposite of that which would indicate
prevention: ol 1odide organification.

Comparison of the perchlorate and saline subgroups within each group revealed no effects of
perchlorate ¢n thyroid weight or radioactive iodide in the thyroid or whole blood in the groups
treated with orthosulfamuron or in the negative controls, indicating no blockage of iodide uptake
into the thyroid due to the test substance (Table 6b). The only differences between the
perchlorate and saline subgroups were noted in the propylthiouracil group, with decreased
radioactivily in the thyroid (! 63-68%) and increased radioactivity in whole blood (132-38%),
resulting in ¢ decreased thyroid:whole blood ratio ({ 78%}) in the perchlorate subgroups compared
10 the saline subgroups. These findings confirm that perchlorate, as a competitive inhibitor of
iodide transport, displaced the free iodide present in the thyroid. The levels of free iodide were
higher in this group because the process of organification of free iodide was inhibited by
propylthiouricil.
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Table 6a. Mean (+ SD) thyroid weights and radioactivity in thyroid and whole blood in male
rats treated for 13 weeks with orthosulfamuron. ®

perchlorate

0.0162 £ 0.0052

0.0128 £ 0.0020*(121)

0.0177 £ 0.0031

Orthosulfamuron Propylthiouracil
Parameter
0 mg/kg , 5 mg/kg , . 1000 mg/kg 200 mg/kg
Thyroid weighi {2)
saline (.0220 £ 0.0099 | 0.0154 + 0.0042*%( 130} 0.0200 = 0.0036 0.0558 = 0.0124%**(1134)

0.0672 + 0.0079%%%( [ 315)

Thyroid, % doselg

saline 430 + 236 487+ 128 602 + 85¥¥(140) 107 & 23*%%+(175)

perchlorate 461 +£ 133 541 +150 651 £ 70%%(141) 33.9 + 14.9%%%( | 03)
Thyroid, totzl “ dose

saline 7.82+1.73 7.43 £ 239 11.9 £ 2.22%%4(152) 5.98 + 1.64 ¥*(|24)

perchloraie 7.28 £2.39 6.91 +2.08 [1.61+ 2.97*#%(159) 2.24 £ 0.92 #*{169)

Whole blood. 4 doselg

selin: (.272 £ 0.035 0289+ 0.054 (1273 £ 0.033 0.303 + 0.046%+*+(112)
perchlorate 0.276 £ 0.018 0.285+0.043 (1,288 + 0.058 0.404 + (L.043¥**(146)
Whole blood. total %
dose
saline 7.34 £ 0.64 7.69+ .24 6834116 6.95 £ 0.81* (15)
perchivrare 740+ 037 7.32+£0.78 7.16 £ 0.66 9.59 £ 0,99% (130)
Thyroid:whels blood ratio
saline 1397 1633 2217%%("59) 345%*+(175)
perchloraie 1616 1843 2287%%(742) T8 195)

a  1ata were obtained from Tables 8 and 9 on pages 54-35 of the study report. Percent differences from ncgative controls
(calculated by reviewers) are included in parentheses. n= 6.
*  Significuntly different from controls; p<(.05
**  Significantly different from controls; p<(.01
= Significarby different from controls; p<0.001
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Table 6b. Mean (+ SD) thyroid weights and radioactivity in thyroid and whole blood in male
rats treated for 13 weeks with orthosulfamuron. ®

perchleratz

0.0162 £ 0.0052

Orthosulfamuron Propylthiouracil
L Parameter 0 mo/kg 5 mg/kg 1000 mg/kg 200 mg/kg
Thyroid weighi (g)
saline 0.0220 £ 0.0099 0.0154 = ¢.0042 (.0200 £ 0.0036 00558 £0.0124
0.0128 = ¢.0020 0.0177 £ 0.0031 0.0672 £ 0.0079

Thyroid. %e Jdose’g

saline 430+ 236 487+ 128 602 £ &5 107 £23
perchloraic 461 £ 133 541+ 150 651+ 70 33.9 = 14,9%%* (| 68)
Thyroid. totzt % dose
saline TR2+1.73 7.43 %239 11.9+222 598+ 1.64
perchlorate 7.28 +£2.39 6.91+ 2.08 11.6+297 2.24 £0.92%** (163)
Whote blood, o dose/g
saline: 0272 £ 0.035 0.289 & 0.0534 0.273 £ 0.053 0.305 £ 0.046
perchiorate 0276+ 0.018 0.285+0.043 0.288 + 0.058 0.404 £ 0.043** (132)
Whole blood, wtal %
dose
saline 734+ 0.64 7694124 6831 1.16 6.95 £ 0.81
perchlarale 7.40+0.37 7.324+0.78 7.16 + (.66 §.59 + (0.99%** (138)
Thyroid:whale blood ratio
saline 1397 1653 2217 349
perchlorate 1616 1843 2287 T8*** (178)

a  Data were oblained from Tables 8 and 9 on pages 54-55 of the study report. Percent differences of perchlorate subgroup
from saline subgroup {calculated by reviewers) are included in parentheses. n = 6.
* Perchlorale subgroup significantly different from saline subgroup at p<0.035
**  Perchlorale subgroup significantly different from saline subgroup at p<0.01
**%  Perchloraic subgroup significantly different from saline subgroup at p<0.001

H. SACRIFICE AND PATHOLOGY

I. Macroscopic pathology - Enlarged thyroids were noted in the 5 mg/kg (1/6 rats) and 1000
mg/kg (2/5 rats) compared to 0/6 negative controls and 4/6 phenobarbital treated rats. No other
macroscopic findings could be attributed to treatment.

2. Organ weights - Selected absolute organ weight data are presented in Table 7. Liver weights
were increased at 1000 mg/kg (110%; p<0.01) compared to negative controls, and an increase of
an even greater magnitude was observed in the phenobarbital group (121%; p<0.001). There
were no treatment-related effects on thyroid/parathyroid weights or any other organs measured.
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Table 7. Mean (= SD) organ weights (g) in male rats treated for 13 weeks with orthosulfamuron ®
Orthosulfamuron Phenobarbital
Parameter
0 mg/kg 5 mg/kg 1000 mg/kg 75 mg/kg _
Terminal body weight 3724 +£402 379.6 £ 384 3363 £ 31.1 352.1+ 140
] L 1 3
Liver weigh 1344+ 1.61 12.81 % 1.80 '4"‘2f]é')3" 16.28 + 1.30%** (121)
Thyroids + pa-athyroids 0.022 £ 0.003 0.023 + 0.006 0.022 + (0.004 0.025 £ 0.005
a Data were obtained from Table 10 on page 56 of the study report. Percent differences from controls
{caiculated by reviewers) are included in parentheses. n =6,
*x Sign:ficantly different from controls; p<0.01

4% Gignificant y different from controls; p<0.001

3. Microscopic pathology - Increased incidences of centrilobular hepatocyte hypertrophy were
observed inn 1the1000 mg/kg (4/6 rats, not significant; minimal severity) and phenobarbital (6/6
rats, p<0.0 1. slight severity) groups compared to negative controls (0/6 rats; Table 8). Thus,
both the severity and incidence of this finding were increased in the phenobarbital group
compared o0 the 1000 mg/kg group.

Similarly, increased incidences of minimal to slight follicular cell hypertrophy in the thyroid
were observed in the1 000 mg/kg (4/6 rats, not significant; minimal) and phenobarbital (6/6 rats,
p<0.05; minimal to slight) groups compared to negative controls (1/6 rats). Thus, both the
severity and ‘ncidence of this finding were increased in the phenobarbital group compared to the
1000 mg/ke proup. There were no other microscopic findings which could be attributed to
treatment.

Table 8. Mi:roscopic findings in male rats treated for 13 weeks with orthosulfamuron.®

Orthosulfamuron Phenobarbital
Microscopic finding Omgikg | Smgkg | 1000 mgkg | 75mgkg ||

Liver. centrilobular hepatocyte hypertrophy

Minimal 0 0 4 0

Slight 0 0 0 6

Total 0 0 4 6**
Thyroid, follicular cell hypertrophy

Minimal 1 0 4 4

Slight 0 0 0 2

Total i 0 4 6*

a  Data were obtained from page 37 of the study report. n= 6.
*  Significanty different from controls; p<0.05
¥+ Significant’y different from controls; p<0.01
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3. Liver enzymes - The following liver enzymes were increased (p<0.05) at 1000 mg/kg/day
compared 10 negative controls, when expressed per mass of protein and/or per mass of liver
(Table 9): (i microsomal protein ( T 32%); (ii) concentration of cytochrome P450 (128-69%);
(i) activity of PROD (12958-4020%); and (iv) activity of thyroxine UDP-GT (! 64-115%).
With the exception of thyroxine UDP-GT, the concentration/activity of each of these liver
enzymes was increased (p<0.01) in the phenobarbital group to a greater extent than the 1000
mg/kg/day uroup. There were no other treatment-related effects on liver enzymes.

Table 9. Mean (+ SD) liver enzyme concentrations or activities in male rats treated for 13 weeks
with orthosulfamuron. ®

Orthosulfamuron (mg/kg} FPhenobarbital
Parameter 0 5 1000 75 mg/kg

Microsomal protein -

(mg/g liver: 11.7+1.3 12511 154 £ 1.8%* (132) 18.4 £ 1.7¥%% (157)
Cytochrome 1'430
nmuoles/mg profzin 0.537 £ 0.085 0.556 £ 0.047 0.690 + 0.049** (128) 1.565 - 0.136%** (1191)
nmoles/g Hver 6.31:1.50 692073 10.64 £ 1.81%* (169} 28.89 + 4. 81*** (1258)
PROD®
nmaoles/min/mg protein 0.012 4+ 0.001 0.010 + 0.001 0.367 £ 0.096* (12958) 1.638 = 0.245%*% (113530}
nm¢les/mindz liver 0.138 £ 0.015 0.121 +0.014 5.686 £ 1.831** (14020) 30.208 + 5.917%** (121790)
Thyroxine HDI-GT © |
pmeles/min/ g protein 0.325 £0.099 0.269 + 0.097 0.533 £ 0.096** (164} ' 0375 0.083(115)
pmoles/min/z liver 3.753 £ 1.090 33112 1.047 8.070 + 0.864** (1115) 6.968 = 1.990%** (186}

a  Data were obtained from Tables 13 through 16 on pages 59-62 of the study report. Percent differences from controls
(calculated by reviewers) are included in parentheses. n= 6.

7-Pentoxyresorufin O-depentylase

UDP-glucuronosyltransferase

Significan:fy different from conirols; p<0.05

- Significantly different from controls; p<0.01

*** Significanidy different from controls; p=(.001

* 0O o

IV. DISCUSSION and CONCLUSIONS

A. INVESTIGATORS’ CONCLUSIONS: When the test substance was administered in the
diet at 1000 rng/kg/day, the levels of TSH, the clearance of '*’I-T4, and levels of liver
microsomal protein, cytochrome P450, and of UDP-GT activity were greater than in control rats,
although these differences were not statistically significant. Furthermore, these parameters were
not elevated to the levels observed after administration of phenobarbital, with the exception of
thyroxine UT)P-GT which was increased higher at 1000 mg/kg/day than in the phenobarbital
group. The dose response pattern for these changes is basically consistent with the relationship
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between thyroid follicular hypertrophy seen in this present study and in the preceding combined
chronic toxicology/carcinogenicity study in rats.

These data. a.ong with the lack of any differences between the negative control and IR5878
treated groups in the perchlorate discharge test, support an indirect mechanism of action on the
thyroid. This results from the induction of the UDP-GT responsible for T4 metabolism, leading
to increased T4 clearance and thyroid hypertrophy. Although the test substance induces thyroid
metabolism, it is not as potent an inducer as phenobarbital when dosed under the conditions of
this study. ‘Such a mechanism would not be considered to be relevant to man.

B. REVIEWER COMMENTS: Minor decreases in weekly and overall body weights and food
consumption were observed at 1000 mg/kg. In the animals receiving propylthiouracil during
Weeks 12 and 13, body weights and food consumption were decreased, although body weight
gain was comparable to controls prior to treatment. Additionally, it was stated that clinical signs
characteristic of treatment with phenobarbital, including abnormal gait and underactivity were
noted in thesc positive control animals throughout the treatment period.

Potential direzt effects of the test substance on the thyroid were examined using the perchlorate
discharge assay. The positive control, propylthiouracil, acts as an inhibitor of the thyroid
peroxidases responsible for the iodide organification necessary for T3/T4 synthesis. The results
from the propylthiouracil group in this study were consistent with this blocked uptake of iodide,
including decreased radioactive iodide in the thyroid, increased radioactive iodide in whole
blood. and thus, decreased thyroid:whole blood ratio of radioactive iodide. The increased thyroid
weights in animals in this assay can be explained by the continued stimulation of TSH on the
follicular cells in response to low circulating levels of T4/T3. Several significant (p<0.05)
differences from negative controls were noted in the groups treated with the test substance.
However, tore of these changes were considered to be toxicologically relevant because the
direction of the change was opposite of that which would indicate prevention of iodide
organification,

In contrast 1o the mechanism of propylthiouracil, perchlorate (ClO,") exerts a direct affect on the
thyroid by acting as a competitive inhibitor of iodide transport from the circulation into the
follicular cells, thus limiting T3/T4 synthesis. Comparison of the perchlorate and saline
subgroups within each group revealed no effects of perchlorate on thyroid weight or radioactive
iodide in the thyroid or whole blood in the groups treated with 0, 5, or 1000 mg/kg
orthosulfarmuron, indicating no blockage of iodide uptake into the thyroid due to the test
substance. I'tc only differences between the perchlorate and saline subgroups were noted in the
propylthiouracil group, with decreased radioactivity in the thyroid and increased radioactivity in
whole blood, resulting in a decreased thyroid:whole blood ratio in the perchlorate subgroups
compared to the saline subgroups. These findings confirm that perchlorate, as a competitive
inhibitor of iodide transport, displaced the free iodide present in the thyroid. The ievels of free
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iodide were h: gher in this group because the process of organification of free iodide was
inhibited by propylthiouracil.

In the liver. the following findings were observed. Liver weights were increased at 1000 mg/kg
compared to negative controls, and an increase of an even greater magnitude was observed in the
phenobarbital group. Minimal centrilobular hepatocyte hypertrophy was observed at 1000 mg/kg
{4/6 rats) comr pared to negative controls (0/6 rats). In the phenobarbital group, both the severity
(slight) and ircidence (6/6 rats) of this finding was increased compared to the 1000 mg/kg group.
Concentrations of microsomal protein and cytochrome P450 and the activities of PROD and
UDP-GT were increased (p<0.05) at 1000 mg/kg. For each of these liver enzymes, the
concentration/activity was increased (p<0.01) in the phenobarbital group to a greater extent than
the 1000 mg/i<g group.

Induction ¢i {JDP-GT results in increased elimination of T4, which is supported by the
pharmacokinetic data. At 1000 mg/kg/day, ***1-T4 exhibited slightly increased clearance
compared (o negative controls, indicated by decreased whole blood concentrations of
radioactivity and AUC,, values and increased systemic clearance, V,, V , and V.. The positive
control grouy responded similarly, only with a greater magnitude difference from negative
controls.

The increased elimination of T4 activates the negative feedback loop to stimulate the pituitary to
release TSH. In this study, TSH levels were increased at 1000 mg/kg on Day 90, with an even
greater increase in the phenobarbital group. TSH acts on the thyroid follicular cells to produce
T3/T4; when this process is prolonged, it results in hypertrophy, hyperplasia, and eventually,
tumor formation. Although thyroid/parathyroid weights were comparable to controls in this
study, enlargezd thyroids were noted in the 5 mg/kg (1/6 rats) and 1000 mg/kg (2/6 rats) compared
to 0/6 negative controls and 4/6 phenobarbital treated rats. Minimal follicular cell hypertrophy
was noted at 1000 mg/kg (4/6 rats) compared to negative controls (1/6 rats). In the phenobarbital
- group, mirrimal to slight follicular cell hypertrophy was observed in all (6/6) rats.

In conclusion, there was no direct effect of the test substance on the thyroid, as indicated by the
perchlorate assay. The increased organ weight, hypertrophy, and induction of UDP-GT in the
liver and the increased TSH and enlarged thyroids and follicular cell hypertrophy support an
indirect efiect of the test substance on the thyroid (See Attachment to this DER).

This study s classified as acceptable/non-guideline.

134



Potential Effects on Thyroid Function in Rats (2004) / Page 135 of 137
ORTHOSULFAMURON (IR5878)/108209 Non-guideline

C. STUDY DEFICIENCIES: The following deficiencies were noted but do not alter the
conclusions « [ this DER:

*  When examining the concentrations of thyroid hormones in the plasma, the phenobarbital
{(positive zontrol) group was not sampled with the negative controls and treated groups on
Day 30, and the orthosulfamuron groups and negative controls were not sampled with the
treated groups on Day 76. Thus, the data for Day 76 were of no value, because the validity of
the assay could not be evaluated by comparing the positive control with a negative control.
The data tor Day 30 were helpful in comparing treated groups with a negative control, but
were limited in that the decreases could not be compared with a positive control.

» Although the text in the study report mentioned statistically significant findings, significance
was not 1dicated in the summary tables for measurements of thyroid hormones.
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Figure 21-22. Hepatic microsomal enzyme induction by the chronic administration of xenobiotic
chemicals, leading to thyroid follicular cell hyperplasia and neoplasia.
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trom Casarett & Doull’s Toxicology: The Basic Science of Poisons. Curtis D. Klassen. 6"
edition, p. 729.
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Figure 21-22. Hepatic microsomal enzyme induction by the chronic administration of xenobiotic
chemicals, leading to thyroid foilicular cell hyperplasia and neoplasia.

() Ta/Ta

0 o

Thyroid
Hyperplasia/Neoplasia

P

T4-Glucuronide
Feces

Obtained from Casarett & Doull's Toxicology: The Basic Science of Poisons. Curtis D. Klassen.
6™ edition, p. 729.
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BACKGROUND

A combined chronic toxicity/carcinogenicity study in Han Wistar rats was

conducted by Huntingdon Life Sciences, Ltd., Huntingdon, Cambridgeshire, England, for

[SAGRC S.p.A., Centro Uffici San Siro, Milano, Italy, and dated July 20, 2004

{Laboratory Project ID No. AGR/131/033063, MRID No. 46578913).

The study design allocated groups of 50 rats per sex to dose levels of 0, 1, 5, 500
or 1000 mg/kg/day (mean achieved doses of 0, 1.0, 5.1, 510.8 or 1026.0 for males: 0, 1.0,
5.2, 52003 or 1046.5 for females) of Orthosulfamuron for 104 weeks. An additional 20
rats per sex per dose were designated for interim sacrifice at week 52. There were no
compour d-related tumors in the females so only analyses of the males are presented in

this document.
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ANALYSES
Survival Analyses

There were no statistically significant incremental changes in mortality with
increasing doses of Orthosulfamuron in male rats (Table 1).

Tumor Analyses -

Male rats had statistically significant trends in thyroid follicular cell adenomas,
and adenomas and carcinomas combined, both at p < 0.01. There were statistically
significant pair-wise comparisons of the 500 mg/kg/day dose group with the controls for
thyroid follicular cell adenomas, and adenomas and carcinomas combined, both at p <
0.05. There were also statistically significant pair-wise comparisons of the 1000
mg/kg'day dose group with the controls for thyroid follicular cell adenomas, and
adenomas and carcinomas combined, both at p < 0.01. The statistical analyses of the
tumors in male rats were based upon Fisher’s Exact Test for pair-wise comparisons and
the ad hoc Exact Test for trend since there were no statistically significant trends for
mortality (Table 2).
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Table 1. Orthosulfamuron — Han Wistar Rat Study (MRID 46578913)

Male Mortality Rates” and Cox or Generalized K/W Test Results

- Weeks
Dose 1-26 27-52 52! 53-78 79-106 Total
{mg/kg/day)

C 0/70 0/70 20/70 3/50 11/47 14/50
(28)

1 0/70 0/70 20/70 6/50 5/44 11/50

L (22)

5 0/70 0/70 20470 2/50 8/48 10/50
(20)

50) 0/70 0/70 20/70 1/50 7/49 8/50
(16)

1000 0/70 0/70 20/70 5/50 6/45 11/50
(22}

"Number of animals that died during interval/Number of animals alive at the beginning of
the interval.

Interim sacrifice at weeks 52-53.
'Final sacrifice at weeks 104-106.

{ YPercent.

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at control.
Significance of pair-wise comparison with controf denoted at dose level.
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If *, then p < 0.05. If ™", then p < 0.01.
Table 2. Orthosulfamuron — Han Wistar Rat Study (MRID 46578913)

Male Thyroid Follicular Cell Tumor Rates” and Fisher’s Exact Test

and FExact Trend Test Results

B Dose (mg/kg/day)
0 1 5 500 1000

Adenomas 1/50 2/50 1/50 - 7450 10/46.

Y] (2) (4) (2) (14) (20)

p= 0.00006** 0.50000 0.75253 0.02972%* 0.00349**
Carcinomas 0/50 1/50 1°/50 0/50 0/49

104) (0) (2) (2) (0) (0)

p= 0.3223 0.5000 0.5000 1.0000 1.0000
Combined 1/50 3/50 - 2/50 7/50 10/49

{“0) (2) (6) (4} (14) (20)

p = 0.00030%* 0.30865 0.50000 0.02972% 0.00349**

+Number of tumor bearing animals/Number of animals examined, excluding those that
died or were sacrificed before week 34.

*First adenoma observed at week 70, dose 500 mg/kg/day.
PFirst carcinoma observed at week 91, dose 3 mg/kg/day.

Note:

Stgnificance of trend denoted at control.

Significance of pair-wise comparison with control denoted at dose level.
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If ", then p < 0.05. If ", then p <0.01.
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