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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON. D.C. 20460

OPP OFFICIAL RECORD

HiZALTH BEFFECTS DIVISION OFFICE OF
SCIENTIFIC DATA REVIEWS PREVENTION, PESTICIDES, AND
EF SERIES 351
MEMORANDUM
DATE: March 22, 2007

SUBJECT:  ancer Assessment Review Committee Meeting on Pyrasulfatole

FROM: Iessica Kidwell, Executive Secretary
Cancer Assessment Review Committee
Health Effects Division (7509C)

TO: Addressees
Attached for your review is a package on Pyrasulfatole prepared by Rob Mitkus.

A meeting to review the carcinogenicity classification of this chemical is scheduled
for Wednesday, 4/04/07 at 10 am in Room S-10100, PY1.

Addressees:

G. Akerman
L. Austin

K. Bailey

L. Brunsman
W. Burnain
M. Copley

V. Dellarce
K. Farweli

R. Kent

J. Kidweli

M. Manibusan
R. Mitkus

N, McCarrolt
J. Pletcher

E. Rinde

J. Rowland
P.V. Shah
Yin-Tak Woe
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S

CANCER ASSESSMENT DOCUMENT

FOR COMMITTEE DELIBERATION

EVALUATION OF THE CARCINOGENIC POTENTIAL OF
PYRASULFOTOLE

PC CODE 000692

April 4, 2007
submitted by: Robert I, Mitkus, PhD

CANCER ASSESSMENT REVIEW COMMITTEE
HEALTH EFFECTS DIVISION
QOFFICE OF PESTICIDE PROGRAMS
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I. INTRODUCTION

On April 4, 2007, the Cancer Assessment Review Committee of the Health Effects Division of
the Office of Pesticide Programs met for the first ime to evaluate the carcinogenic potential of
pyrasulfotole. The toxicological database is being jointly reviewed by Australian (APVMA),
Canadian (PMRA), and American (EPA) regulators. Data reviews (“DERs™) are currently in the
process of being finalized.

II. BACKGROUND INFORMATION

Pyrasulfotole is a post-emergence benzylpyrazole herbicide that is proposed to be used on several
broadleaf species of weeds in various cereal crops.

Chemical Name: Pyrasulfotoie

IUPAC Name: (5-hydroxy-1,3-dimethyl- ] H-pyrazol-4-yl){ 2-(methylsulfonyl)-4-
(trifluoromethylphenyl jmethanone

Chemical Formula:  CaH 3F:N2O4S

Chernical Structure:

PN .
T
. Towa D
CAS Registry #: 365400-11-9
PC CODE: 000692

Pyrasulfotole is an inhibitor of the enzyme 4-hydroxyphenylpyruvate dioxygenase (HPPD). In
mammals, HPPD catalyzes the reversible conversion of 4-hydroxyphenylpyruvate (HPP) to
homogentisate, primarily in the liver (Figure 1). Blockage of tyrosine catabolism at this point
leads to a reconversion of HPP to tyrosine and a consequent increase in blood tyrosine
concentrations (tyrosinemia). Blockage of HPPD in plants leads to inhibition of photosynthesis;
this phytotoxicity is the basis of the herbicidal action of HPPD inhibitors. Based on selective
modification of the model HPPD inhibitor NTBC, tight binding of HPPD inhibitors is
accomplished between the enol tautomer of triketones and a ferric iron (Fe*") bound to HPPD
{(Wuetal 2002}
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Figure 1. The pathway of mammalian tyrosine catabolism (Reproduced from Ellis et al 1995).

Note: the conversion of tyrosine to 4-hydroxyphenylpyruvate by tyrosine aminotransferase is
reversible.

ITI. EVALUATION OF CARCINOGENICITY STUDIES

1. Combined Chronic Toxicity/Carcinogenicity Study (Rats)

Reference: Wason S. (2006). 6-Month toxicity, chronic toxicity and carcinogenicity study ot AE
0317309 in the Wistar rat by dietary administration. Bayer CropScience, Sophia Antipolis Cedex,
France. Laboratory Study No.: SA 02453, February 28, 2006. MRID 46801910.

-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

A Experimental Design




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149993 - Page 6 of 88

ra
/-
(.

PYRASULFOTOE DRAFT PROPOSAL

Pyrasulfotole {95.7% a.i.) was administered in the diet to 75 six-week-old Wistar Rj:WI (IOPS
HAN) rats/sex/group at dose levels of 0, 25, 250, 1000, or 2500 ppm (equivalent to 0/0, 1.0/1.4,
10/14, 41/57, or 104/140 mg/kg bw/day in males/females) for 24 months. Animals were
sacrificed at 6 ( [0/dose group), 12 (10/dose group), and 24 months (55/dose group).

B. Discussion of Tumor Daia
Mortality

Mortality was statistically significantly increased to 72.7% in high-dose males at 24 months.
While treatment-related, the increase in mortality did not compromise the validity of the study,
since it was fess than 75% (OPPTS 870.4300).

Table 1. Mortalities in male rats treated with pyrasulfotole

o Dose (ppm)

Month | Males Females

0 | 25 | 250 | 1000 | 2500 0 | 25 ] 250 | 1000 | 2500
Mortality (N=55)

6 ] ! 0 ] 4 0 0 0 0 0
12 2 6 2 2 8 2 l 0 i 0
24 T30 38 25 29 40* 28 19 25 22 26

Mortality (%

6 13 ] 13 ] 00 [ 13 s3 1 oo [ 00 ] 00 [ 00 0.0
12 2 92 30 [ 31 [ 23l 3a [ s oo | 15 0.0
24 4.5 | 690 | 455 [ 527 | 727 | 509 | 345 | 455 | 400 | 473
*p 0,05

Cornieal Tumors

An increased incidence of corneal tumors was observed in high-dose males (2500 ppm; 104
mg/kg/day). The incidences of these rare tumors observed in two males were not analyzed
statistically, since they were so low individually (1/55 each) and when combined (2/110).
However, the incidence did exceed the historical control incidence of these tumors (0/403 in
males) 1n 7 studies conducted from 2000-05 at Bayer CropScience Centre de Recherche Sophia
Antipolis under the current head of pathology. The registrant considered these tumors to be
treatment-related and suggested that they resulted from corneal inflammation and regenerative
hyperpiasia due to tyrosinemia. Photos of the tumors are attached in the Appendix. Squamous
cell corneal tumors were observed in male rats treated with the HPPD inhibitor tembotrione at
200 ppm {4/60) and 800 ppm (2/60); however, this study has not been reviewed by CARC.
Ocular tumors were not seen when the HPPD inhibitors mesotrione, topramezone, and
isoxaflutole were each tested in rats tor two vears at doses up to 190, 381.5, and 500 mg/kg/day,
respectivelv.
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Table 2. Male rats: Incidence of corneal tumors

Tumor Type
Sguamous cell 0/55 /55 0/55 |/55
papilloma
Squamous cell 0/55 0/55 0/55 1/5%
carcinoma
Combined 0/55 (/55 /55 2110

No treatment-related tumors were observed 1n female rats.

C. Non-Neoplastic Histopathological Findings

Treatment-related, non-neoplastic microscopic findings were observed n the eves, liver.
pancreas, thyrotd gland, and kidnecys ot both sexes at >25 ppm (Tables 3-7).

Eves

In the eyes, the incidence of corneal inflammation was significantly increased at all time points in
males at dietary concentrations of 250 ppm and above, and in females at all time points at 1000
and 2500 ppm. At 24 months, there was a slight increase (NSS) in corneal inflammation in
males at 25 ppm (5%). The historical control range of unilateral and bilateral inflammation of
the cornea is 0/60-3/59 (0-5%) in males and 0/60-2/60 (0-3%) in females in 7 studies conducted
from 2000-05 at Bayer CropScience Centre de Recherche Sophia Antipolis under the current
head of pathology. The incidences of corneal intflammation at >250 ppm were therefore outside
the historical control range. Regenerative hyperplasia of the cornea was increased in males at all
time points at 250 ppm and above, and in females at all time points at 1000 and 2500 ppm.
Neovascularization of the cornea was increased in males at 6, 12, and 24 months at 250 ppra and
above, in females at 6 and 12 months at 1000 and 2500 ppm, and in females at 24 months at 250
ppm and above. At 24 months, there was an increase in males in the incidence of mucous
metaplasia of the cornea at 250 ppm and above. Also at 24 months, corneal atrophy was
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increased in males at 250 ppm and above and in females at 1000 and 2500 ppm, and peripheral
retinal atrophy was statistically significantly increased in both males and females at 250 ppm and
above. The increase in corneal inflammation in males is likely a precursor event to the
regenerative hyperplasia observed at this same dose. 1f treatment-related, the observed corneal
tumors may be considered a consequence of the regenerative hyperplasia.

Table 3. Incidence of non-neoplastic microscopic findings in the eyes

Dose (ppm)
Finding Males Females
0 [25] 250 [1000]2500| 0 [ 25] 250 | 1000 | 2500
6 months
N examined 9 [ 10] 19 10 10 110110 10 10 10

Inflammatior. cornea, unilateral
or bilateral

Hyperplasia, cornea, regencrative.
. unilateral or bilateral
Neovascularization, cornea,
unilateral or bilateral

0] 06 6 8 8 0:0 0 6 7

017G 5 5 7 010 0 5 6

010

~1

6 010 0 3 6

12 months
N examined 10110 9 10 8 9 (10| 10 9 10
Inflammation, cornea, unilateral
or bilateral

Hyperplasia, cornea, regenerative.
unilateral or bilateral
Neovascularization, corneal,
unilateral or bilateral

070 O 4 8 01 0 5 7

N examined 55155 35 53 55 (5555 54 55 55
inflammation. cornea, unilateral
or bilateral

Hyperplasia, cornea, regenerative,
unilateral or bilateral
Neovascuiarization, cornea,

I| 3 | 30%% | 40%F | 44%% 1 (| 1 P I Sl B Ak

O O 3% 38% 1 32%% 1 1 | 0 2 24%% | D5kx

. . 2| 3 [ 46%r F40%k SRR () | () | 13%F | 41FF | 40%%
unilateral or bilateral
Vacuolation. cornea, focal 010 2 0 2 110 0 5 5
Metaplasia, mucous, cornea 010 2 9%¥x 1 11¥*1 0 | 0 0 0 0
Atrophy, coruea O [ O | LI*E25%% | 24%% | ( | () 0 5% 6*
Atrophy, retina, peripheral. o b | g s | gmer | 1| 4| g% 100w | 3k

anilateral or bilateral
*p<).05; ** 7 (.01
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Liver

At 6 months, centrilobular hepatocellular hypertrophy was increased in males at all doses and in
females from 250 ppm onwards. However, at 12 and 24 months in males this finding was
reported only from 250 ppm onwards. In females, there was no centrilobular hepatocelluiar
hypertrophy at 12 months, and at 24 months 1t was only reported in one animal at 2500 ppm.
Centrilobular hepatocellular vacuolation was increased in incidence in males at 6 and 12 months
from 250 ppm, but was not observed in females at these time points or in either sex at 24 months.
The most consistent finding was centrilobular hepatocellular hypertrophy, which was observed at
all time points in males at 250 ppm and above. Plasma cholesterol was statistically significantly
increased 1n both sexes at 250 ppm and above at 7 months (220%) and in males at 12 months
(=52%), and was statistically significantly increased in males at 1000 and 2500 ppm at 18 and 24
months (33%), and at 2500 ppm in temales at 24 months (63%). Triglyceride levels were also
increased (NSS) by 124% and 135% in males and females, respectively, at 2500 ppm. The
combination of hepatocellular hypertrophy and the low magnitude of increased plasma
cholesterol/triglycenides provide evidence of compound bioavailability, rather than
hepatotoxicity.,

Table 4. Incidence of non-neoplastic microscopic findings in the liver of rats

Dose of AE 0317309, dietary concentration in PP;n

nd

*p < 0.05.; % p < 0.0]

O Finding Males Females ¢
() 0 [25] 250 [ 1000 [ 2500 ] 0 | 25] 250 | 1000 | 2500 :
6 months R
J N examined 9110} 10 | 30 | 1O J10|10) 10} 10 ; 10
> Hype.rtrophy, hepatocellular. ol [0 10 wlolol s 4 a
e centrilobular i
Vacu_olatlon, hepatocellular, l | 5 3 4 ol 0 0 :
: centrilobular i
U 12 months B
x N examined 1060]10 9 10 8 9 10| 10 9 e
Hype_rtrophy, hepatocellular, ol o 6 [0 6 olol o o o
< centrilobular
Vacuplahon, hepatocellular, olo y 5 5 0l 0 T
{ centrilobular i
n 24 months
w N examined 551551 55 | 55 [ 55 [55]55] 54 | 55 | 55
Hypertrophy, hepatocellular. oo jim{e|3*|oo|l o] o 1
m centrilobular 1 R

Pancreas

In the pancreas, diffuse acinar degeneration/atrophy was reported at all time points in treated

8
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groups; at 6 months, the incidence of this finding was clearly increased in males and females at
2500 ppm. Only single male animals were recorded with this finding at 12 months at 1000 and
2500 ppm, but the incidence was clearly increased in females at 2500 ppm. At 24 months, there
were indications of a dose-response relationship in the incidence of diffuse acinar
degeneration/atrophy in both sexes, with statistical significance in males at 1000 and 2500 ppm.
Also at 24 months, the incidence of focal acinar degeneration/atrophy was increased in females at
2500 ppm. Other findings included fibrosis, inflammation, and interstitial oedema; however
these were generally of a low or sporadic incidence (see table below). It is unlikely that
pancreatic histopathology is directly relevant to the hypothesized corneal tumor formation;
however, these results have been presented here as support for the adequacy of dosing.

Table 5. Non-neoplastic microscopic findings in the pancreas (number of animals affected)

h Dose of AE 0317309, dietary concentration in ppm
z Findings Males Females
T B - 0 | 257250 1000 | 2500 | 0 [25] 250 | 1000 | 2500
: 6 months _
z N examined 9 1104 10 [0 10 | 1010 10 9 i0
: Degeneration * atrophy, acinar, 010 0 0 7 0010 1 8
diffuse .
u 12 months
@] N examined 10J10] 91 10 ] 8 j9fio]10] 9 | 10
n Degeneration / atrophy, acinar, 010 0 1 ! 0101 0O 0 7
diffuse ;
Fibrosis, interstitial, diffuse 0101 0 0 5 0101 0O 0 3
m { Inflammation. acute 001 0 1 0 0:01] 0 0 5
> 24 months
[ | N examined 55155] 54 | 34 54 |55|55] 54 1 55 55
: Degeneratiorn: / atrophy, acinar, 0.0 i REX L OFx 1 0 | 1 20 4 4
diffuse 'z
U Degeneration / atrophy, acinar, focal | 3434 34 | 30 30 [ 18120 25 | 26 | 34**
(' Oedema, interstitial L1100 6 1 o1 4] 6x | 2
< *p <0.05; ** 1~ (.01,
{ Thyroid
n [n the thyroid, the incidence ot altered colloid was consistently increased in males in all treatment
Ll groups. The incidence of increased follicular diameter was increased at 6 and 12 months in males
from 250 ppri. but this finding was not observed in males at 24 months or in females at any time
m. point. Pigment deposition in the follicular cells was increased in males at 6 and 12 months from
250 ppm, and at 24 months was statistically significantly increased in both sexes in all treated
:' groups with some suggestion of a dose-response relationship. Focal follicular cell hyperplasia

was observed in males at 12 months at 2500 ppm, and at 24 months the incidence was increased
above that in control males from 250 ppm. The incidence of diffuse follicular cell hypertrophy

was consistenily increased in both sexes at 12 and 24 months from 250 ppm. 10
o
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Table 6. Non-neoplastic microscopic findings in the thyroid (number of animals affected)

Dose of AE 0317309, dietary concentration in ppm
Findings Males Females ;
0| 25 | 250 [1000]2500] 0 | 25 | 250 1000 [ 2500 |
6 months
N examined 91 10 | 10 [ 10 | 10 [10]10] 10 | 10| 10 °
Altered colloid, basophilic 1 4 8 6 8 0| ¢ 0 0
deposits - :
Increased follicular diameter | 0 [ 0 | 1 | s Jojo]l ol o v
Pigment, brown, follicular 0| 0 1 1 4 ot o 0 0 1 o¢
h cells . )
z 12 months ;
m N examined 10} 10 9 10 8 9 | 10 10 9 16
Hyperplasia, follicular cell, 0 0 1 0 4 01 0 0o 1 0 G !
z focal | gy
Hypertrophy, follicular cell, 0 0 4 5 7 0] 0O I 2 [
: diffuse ; B
u Altered colloid, basophilic 21 4 8 10 8 |0} 0 R
G deposits ' B
Increased follicular diameter | 0 | 0 5 5 8 |0] 0O 0 0 0
n Pigment, brown, follicular 1 1 6 8 8§ [0 0 1 ! 0
cells -
m 24 months
> N examined 551 55 | s4 [ 55 | 55 [s55[55] 54 [ 55 I 55"
(- Altered colloid, basophilic 211 24 | 36%F | 30 33*% | 4 3 0 13% 8
deposits i
: Pigment, brown, follicular 3| 14%% | 3O%F | 33EF | IRIk | () | THE G J4FE ) [4RE ] PRk
U cells o
m Hypertrophy, tollicular cell, 2 2 5 B* 4 1010 3 TH* 2
diffuse G
< Hyperplasia, foilicular cell. 3 2 9 12% 8 0! 0 ! i
focal | i ;_
{ *p<0.05; ** p<0.01
n Bayer CropScience sponsored Experimental Pathology Laboratories, Inc. to establish a scientific
m advisory group consisting of independent consultant pathologists to review several issues
m involving the thyroid arising from toxicology studies with AE 0317309. The pathology expert
group noted that the colloid alterations were present in all groups including controls and that the
: morphology was similar between control and treated groups; the primary difference being an

increase in the number of follicles atfected in treated groups. Additionally, colloid changes were
seen in the absence of follicular cell hypertrophy, and were not considered to indicate a persistent
alteration in thyroid function in this study. Similarly, the brown pigment observed in the 11

10
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follicular cells was considered to be similar in morphology between control and treated animals.
This pigment was evaluated to be suggestive of lipofuscin, which is a normal pigment often
associated with aging and seen in a number of organs under untreated conditions. It was the
opinion of the pathology expert group that the colloid alteration and pigment deposition observed
in rats administered AE 0317309 for two vears were representative of normal age-related
physiologic changes specific to the rat, and that these findings were not adverse.

Kidney

The incidence of chronic progressive nephropathy (CPN) was slightly increased in males at 6
months at | 000 and 2500 ppm and was clearly increased at 12 months from 250 ppm. At 24
months, chronic progressive nephropathy was common in controls, but the incidence was greater
in all treated groups of both sexes. achieving statistical signiticance in the males. The historical
control range for CPN was 27/60-41/60 (45-68%) in males and 16/50-43/60 (32-72%) 1n
females. The incidence of hyperplasia of the collecting ducts was increased in males at 24
months in all treated groups, reaching statistical significance at 1000 and 2500 ppm (see table
below). The historical control range for collecting duct hyperplasia was 0/60-9/50 (0-18%) in
males and 0/60-6/50 (0-12%) in females.

Table 7. Non-neoplastic microscopic findings in the kidneys (number of animals affected)

Dose of AE 0317309, dietary concentration in ppm

Findings Males Females
0 | 25 | 250 [ 1000 | 2500 | 0 [ 25250 | 1000 | 2500
' 6 months
N examined 9| 10 10 10 10 110 10| 10 10 10
Nephropathy, progressive, chronic | 2 | 2 2 3 3 010 0O {0 0
) 12 months
N examined 10| 10 9 10 8 9 [10] 10 9 10

Nephropathy, progressive, chronic | 3 | 5 9 10 & 010 1 ! 0
24 months

N examined 551 55 55 55 55 | 55|55 54 55 55
Nephropathy, progressive, chronic | 44 | 51% | 54** | 52% | 51* 137 142] 45 | 45 42
Hyperplasia, collecting ducts 5 11 J1 J19** 1 19*%* 1 71 9| 8 7 5
*p< 0.05; %¥* n 0.01

D. Adeguaacy of the Dosing for Assessment of Carcinogenicity

Dosing may be considered excessive at the high dose in males, since mortality was increased in

this group to 72.7% (P<0.05) at 24 months. Dosing was considered adequate, but not excessive

in females and all other male treatment groups. Generally, body weight in males was decreased

during the study at 1000 (<10%) and 2500 ppm (<12%). often reaching statistical significance.

Body weights in the males at 230 ppm also tended to be somewhat reduced (<7%), reaching1 2
11
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statistical significance at day 540. Body weight gains in males generally reflected this pattern.
except late in the study (days 540-708) when body weights declined in all groups including
controls. There were also indications of depressed final body weights (6%; NSS) and body
weight gains (9%) in the female rats at and above 250 ppm. Increases in histopathology of the
eyes, pancreas, thyroid gland, and kidneys of both sexes were observed at >25 ppm (Section
1.C). These finding support the adequacy of dosing in this study. Increases in centrilobular
hepatocelullar hypertrophy along with minor increases in cholesterol/triglyceride levels were
considered markers ot compound bicavailability, rather than hepatotoxicity.

2. Carcinogenicity Study (Mice)

Reference: Steiblen, G. (2006). Carcinogenicity study of AE 0317309 in the C57BL/6 Mouse by
dietary administration. Bayer CropScience, Sophia Antipolis Cedex, France. Laboratory Study
No.: SA 03172, February 17, 2006. MRID 46801909. Unpublished.

A, Experimental Design

Pyrasulftole (95.7% w/w a.i.) was administered in the diet to C57BL/6J mice (50/dose) at doses
of 0, 100, 1000, or 4000 ppm for males. Groups of 50 females/group received 0, 100, 1000, or
6000 ppm for the first 10 weeks. The high dose in females was reduced to 4000 ppm from week
11 onwards, because it was considered excessive due to increased mortality. The concentrations
resulted in doses of 0/0, 13.6/16.7, 137/168, or 560/713 mg/kg/day (M/F) for up to 78 weeks.
Additionally, an interim group of 10 mice/sex/dose were treated similarly for up to 52 weeks and
then sacrificed.

B. Discussion of Tumor Data

Mortality

Both male and female mice showed statistically significant increasing trends tor mortality with
increasing doses of pyrasulfotole, as well as a significant pair-wise comparison of the 4000 ppm
dose group with the controls, ail at p < 0.01 (Tables § and 9).
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Table 8. Male Mouse Mortality Rates” and Cox or Generalized K/W Test Results

Weeks
Concentration (ppm) 1-26 27-52 53 53-81° Total
0 2/60 1/58 9/57 5/48 8/51
HOU 1/60 3/59 9/56 5/47 9/51
(18)
OO0 2/59° 3/57 10/54 2/44 7/49
(14)
4001 4/60 10/56 9/46 13/37 27/51
| (53)+*
"Number of animals that died during interval/Number of animals alive at the beginning of the

interval.

‘Interim sacrifice at week 53.
"Final sacrifice at weeks 79-81.

*One accidental death at week 20, dose 1000 ppm.

( YPercent.

Note: Time intervals were selected for display purposes only.
significance of trend denoted at control.

Stgnificance of pair-wise comparison with control denoted at dose level.
o thenp <05 I | then p < (L0,
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Table 9. Female Mouse Mortality Rates” and Cox or Generalized K/W Test Results
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Weeks
Concentration 1-26 27-52 53 53-81° Total |
(ppm) 2
0 3/60 3/57 10/54 9/44 15/50 -
(Boy+
100 0/60 4/60 9/56 5/47 o5t
(18)
1000 2/60 4/58 9/54 3/45 o551
8y
4000 14/60 7/46 7/39 12/32 33/53
(62)%* ;
"Number of animals that died during interval/Number of animals alive at the beginning of the
interval.
i_lnterim sacrifice at week 53.
'Final sacrifice at weeks 79-81.
( JPercent.
Note: Time intervals were selected for display purposes only.

Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
If ,thenp <0.05. If , thenp < 0.01.

Urinary Bladder Tumors

Male mice had statistically significant trends, and significant pair-wise comparisons of the 4000
ppm dose group with the controls, for urinary bladder transitional cell carcinomas, and
papillomas and carcinomas combined, all at p < 0.01. There was a statistically significant trend
for urinary bladder transitionat cell papillomas at p < 0.05. In addition, although there was only
one urethral transitional cell carcinoma at the high dose, there was a statistically significant trend
at p < 0.05 due to increased mortality at the high dose. In conversations by Lori Brunsman with
Dr. John Pletcher, EPA’s consulting pathologist, this urethral transitional cell carcinoma should
be considered the same tumor type as the transitional cell carcinomas in the urinary bladder. The
statistical analyses of the tumors in male mice were based upon Peto’s Prevalence Test since
there were statistically significant survival disparities among the dose groups (Tables 10 and 113,
The historical control incidence for bladder tumors in males was 0/394 across 5 studies (2000-
05) performed at Bayer CropScience Centre de Recherche Sophia Antipolis (CRSA) since the
appointment ot the current head of pathology. 15
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Table 10. Male Mouse Urinary Bladder Transitional Cell Tumor Rates” and Peto’s
Prevalence Test Results

Concentration (ppm)

0 106 1000 4000
Papillomas 0/46 0i44 0/43 3%33
(%) (0) {0) (0) (9}
p = 0.02155% - - 0.06781
Carcinomas 0/47 0/44 0/43 8%/34
(%) (0) 8] (0) (24)
p= 0.00000** - - 0.0001 1**
Combined 0/47 (/44 /43 11/34
(%) {0) () (0) (32)
p= 0.00000%* - ' . 0.00002**

+Number of tumor bearing animals/Number of animals examined, excluding those that died betore
observation of the first tumor.

*First papilioma observed at week 71, dosc 4000 ppm.
PFirst carcinoma observed at week 69, dose 4000 ppm.

Note: Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
1f7, thenp < 0.05. If ", then p < (L0}
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Table 11. Male Urethral Transitional Cell Tumor Rates' and Peto’s Prevalence Test

Results
Concentration (ppm
0 100 1000 4300 :
{
Carcinomas# (/43 0/42 0/42 1424 ‘
(%) () (0) ©) )
p= 0.01400% : i 0.09036 |

+Number of tumor bearing animals/Number of animals examined, excluding those that died before
observation of the first tumor.

#No adenomas observed.
“First carcinoma observed at the final sacrifice at weck 79, dose 4000 ppm.

Note: Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
If ,thenp < 0.05. If | then p < 0.01.

Female mice had statistically signiticant trends for urinary bladder transitional cell papillomas.
carcinomas, and papillomas and carcinomas combined, all at p < 0.01. There were signiticant pair-
wise compansons of the 4000 ppm dose group with the controls for urinary bladder transitional celt
papillomas and carcinomas, both at p < 0.05, and for urinary bladder transitional cell papillomas and
carcinomas combined at p < 0.01. The statistical analyses of the tumors in female mice were based
upon Peto’s Prevalence Test since there were statistically significant survival disparities among the
dose groups (Table 12). The historical control incidence for bladder tumors in females was 0/380
across 5 studies performed at CRSA,
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Table 12. Female Urinary Bladder Transitional Cell Tumor Rates” and Peto’s Prevalence
Test Results

Concentration (ppm

0 100 1000 4000
Papillomas 0/35 (/40 /42 2419
(%) (0) () (U] (1)

p == 0.00042%* - - 3,02632*
Carcinomas 0/35 0/40 0/42 2°/19
(%) (0) (0) (0) (1)

p= 0.0004 2+ - - 0.02632%*
Combined 0/35 (/40 0/42 4/19
o) (0) () (0) (21)

p= 0.00000+* - - 0.00260**

+Number of tumor bearing animals/Number of animals examined, excluding those that died betore
observation of the first tumor.

“First papilloma observed at the final sacnifice at week 79, dose 4000 ppm.
PFirst carcinoma observed at the final sacrifice at week 79, dose 4000 ppm.

Note: Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
I, then p < 0.05 If ", then p < (.01,

C. Non-Neoplastic Histopathological Findings

At 18 months, histopathologic findings included a dose-related increase in the incidence of minor
to moderate centrilobular hepatocellular hypertrophy in males and females at 1000 and 4000
ppm, which was statistically significant in males at 1000 and 4000 ppm and females at 4000
ppm. Other findings were observed in the urinary system (kidney. urinary bladder, and ureters)
at the high dose in males and females, as well as in the prostate in males, and were associated
with stones and concretions observed in the urinary system at the same dose (Table 13).
Gallstones were observed at an increased incidence in all treatment groups in both sexes. The
historical contro! incidence of gallstones ranged from 0/60-4/60 (0-7%) in males and from 0/60-
1/60 (0-2%} in temales.
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Table 13. Non-neoplastic microscopic findings in all mice at 18 months

Dose (ppm)

Finding Males Females -
0 | 100 [ 1000] 4000} 0 | 100 ] 1000 | 4000

1L_iver :

Iglegtrlllg_udes unscheduled and scheduled 501 s0 50 so 1sol so | so |50

Centrilobular hepatocellular hypertrophy 0 | 14*% 1 25%* 1 O | 0 3 7**

Hepatocellular vacuolation: diffusc 30] 26 | 20 | 15 [37] 39 30 | 23!

Hepatocellular vacuolation: mainly ‘

pef]i)portal: diffuse 0 0 0 7 v 0

Intertc,t‘itiai mixed cell infiltrate; focal / P 12 |2 {19 20 | s i 'i

multifocal | E

Gall bladder

Gallstones 4 J19%x [2o#* [ 19#% [ 0 ] 5 [1q%x | 5% |

Epithelial hyperplasia: focal / multifocal 1 2 6 3 01 4 ! 3

Kidne

Pelvic stones: unilateral 0] 0 0 [10¥*] 0| 0 | 0 [21**]

Pelvic stones:_bilateral ol ol ol 3lolol ol 3
Collecting ducts hyperplasia: unilateral 0 0 0 7ERE1 210 S EE

Collecting ducts hyperplasia: bilateral 0 0 0 2 01 1 Lo

Pelvic eplth'e‘hum hyperplasia: unilateral: 0 0 | o=l o | o | s

focal / multifocal ‘

i
Pelvic epithelium hyperplasia: bilateral: _ P
focal / multifocal ]
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Papillary fibrosis / atrophy: unilateral 0 0 2 [13**1 0| 0 ] jOF
Papillary fibrosis / atrophy: bilateral 0 0 0 [12**1 0] 0 0 S
At'rophy/ fibrosis / scar: cortex / medulla: ol o | ig#r 7 |10 oot | apee
unilateral B ;
A_trophy/ fibrosis / scar: cortex / medulla: 0 | 0 lopee| 0 I ;
bilateral ; o

theli i i : fi / i '
Subu‘r‘o helial mixed cell infiltrate: focal ol o 0 gt ol o 0 e
multifocal C
[nterstitial hemorrhage(s): focal / multifocal | 0 1 0 | 8* 0| 0 0 7
Glor{l?mlar chamber dilatation: tocal / 0 0 | gek | 2 | 3 4 {7
multifocal ;
Tubular dilatation: cortex: diffuse 1] 3 [ 3 J20#*f10] 4 | 8 |26%*
Pelvic dilatation: unilateral 2 I 2 6 {210 | q2EE
Pelvic dilatation: bilateral 0] 1 1o [33*1 1| 0| 0 [15%
Papll.]?ﬂ'y necrosis: unilateral: focal / | 0 1 5 0 i P
multitocal

Papﬂ}\ary necrosis: bilateral: focal / 0 0 0 ) N 0 o G
multifocal i 19
18
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Papillary nccrosis: unilateral / bilateral:
tocal / multifocal

Cortical basophilic tubules: unilateral & | 27%%] 15 14 18] 20 | 13 | 23%*

C-ollecting duct concretions: unilateral / 0 0 0 |20k g 3 3 1 5%

bilateral

Cyst(s) 5 3 5 7 1| 4 3 15%*

Medylvlarytuhular mineralization: focal / . | | 0 ol 0 6

multifocal

Arteritis / periartenitis: focal / multifocal 0 0 0 6* 101 0O 0 O6F*
Urinary bladder

Stones: intraluminal 0 0 O [17#*]1 01 0 0 gH*

Stones: intraglandular ) 0 0 2 010 0 0

Urothelial hyperplasia: simple: multifocal /

diffuse ) 0 P21 0| 0O 0 | 31**
Urothelial hyperplasia: nodular / glandular:
multifocal / diffuse

Urothelial hyperplasia: squamous:
multifocal / diffuse

Urothelial hyperplasia: atypical: focal /

0 0 0 |40%1 0| O 0 1 3%*

0) 0 0 [28¥1 0 O 0 Gk

s Q) 0 0 1 0 0 0 2
multifocal
Distention 11} 7 5 |37**] 4| 4 5 | 19%*
M}lsglflar hemorrhage(s} / necrosis: focal « 0 0 0 5 ol o 0 g
multifocal
Vascular congestion: focal / muliifocal 0 0 0 8 10| 0 0 10*
Interstitial edema: diffuse 0 0 0 |[42*¥*1 0| O 0 |27**
Adenomyosis: focal / multifocal 0 0 0 6* 10 0O 0 0
Intramuscular inflammatory cell infiltrate: 3 0 o |a7ex] ] ] Sk

focal / multitocal
Suburothelial mixed cell infiltrate: focal

{ 0 H Il 10| 0O 1 4

multifocal
> 1ti1al mya 3 A p P /

Intcr§§1t1di mixed cell infiltrate: tocal - N 0 o (7%= | o 0 0 Qo
multifocal

Ser(isal muixed cell infiltrate: focal | ) | I 1= | o 0 0 |2
multifocal

Prostate
Intra-urethral stones 3] 0 0 3

Urethral urothelial hyperplasia: simple focal
/ multifocai
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Adenomyosis: focal / multifocal 0 0 0 3

_ Ureters
Stones ) 0 0 2 01 0 0 0
U 1al hvperplasia: si : tHocal /
Tgtﬁeha] hvperplasia: simple: multifocal ) 0 0 3 ol o 0 )
diffuse
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Grothels p— ; ]
Urothehal hy[')e‘:{‘plasm nodular / glandular 0 0 0 ) ol o 0 5o
multifocal / ditfuse !
Dilatation 0] 0 1 4 101 0 0 1
Adenomyosis: focal / multifocal 0] 0 0 2 1010 0 0

Data obtained from Tables 10a , b, ¢, pages 47 -57, and 180 - 247, in the study report.
* < 0.05; %% p < 0.01.

D. Adequacy of Dosing tor Assessment of Carcinogenicity

Dosing was considered adequate, but not excessive, in both sexes based on an increase in the
incidence of histopathology of the kidney, urinary bladder, gall bladder, and prostate (males
only). Body weight gain was decreased by 27% in males and by 14% in females at 4000 ppm.
Body weight was decreased by 3-8% in males throughout the study and by 5% in females at the
end of the study at 4000 ppm. Body weight was unaffected at 1000 ppm in males. Body weight
gain was statistically significantly decreased in this group over the first year of the study;
however, overall body weight gain was only 3% for the study. Mean body weight and body
weight gain in females were not affected at 1000 ppm.

1v. TOXICOLOGY
1. Metabolism

In a disposition study in male rats (MRID 46801918) in which single doses of pyrasulfotole (U
mg/kg bw) were administered orally, 100% of the dose was recovered in 52 hours, with 70% ot
the dose being excreted in urine and 30% in feces. Less than 2% of the administered dose
remained in residual carcass and tissues after 52 hours. Hydroxymethyl AE 0317309 (2%)).
desmethyl AE 0317309 (<9%), and AE B197555 (benzoic acid; <2%) were observed as
metabolites in urine & feces; further metabolism of pyrasulfotole is unknown. Metabolic
transformations are depicted below:
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2. Mutagenicity

An assessment of the mutagenicity of the parent compound, pyrasulfotole, was based on
the tollowing four acceptable/guideline genetic toxicology studies:

I In an in vitro reverse gene mutation test with Salmonella typhimurium strains
TA1535, TA100, TA1537. TA98 and TA 102 at concentrations up to 5000 pg/plate (Jimit
concentration), pyrasulfotole was not mutagenic with or without metabolic activation
(MRID 46801911).

2. In an in vitro mammalian cell gene mutation assay in Chinese hamster V79 cells
at the HGPRT locus at concentrations up to 960 ug/mL (pH of culture medium changed
above 312.5 ug/mL in prelim. cytotox. test), pyrasultotole was not mutagenic with or
without metabolic activation (MRID 46801912).

3. In an in vitro mammalian cell cytogenetics assay with Chinese hamster V79 cells
at concentrations up to 2500 pg/ml {(cytotoxic) in the presence and absence of metabolic
activation, there was no evidence of clastogentcity induced above background at non-
cytetoxic concentrations (MRID 46801913).

4, In an in vivo micronucelus assay performed in NMRI mice, no increase in
micronuclei was seen following i.p. dosing up to and including 500/1000 mg/kg bw
(M/Fy (MRID 46801914). Mortality was observed in a pilot study above 500 mg/kg bw:
& 10 temmales died at 100G mg/kg bw in the main study.

An assessiment of the mutagenicity of the benzoic acid metabolite (AE B197555; RPA
203328) of pyrasulfotole was also conducted using the following four
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acceptable/guideline genetic toxicology studies:

1. in an in vitro reverse gene mutation test with Salmonella typhimurium strains T A
98, TA 100, TA 1535, and TA 1537 at concentrations up to 5000 pg/plate (limit
concentration), pyrasulfotole was not mutagenic with or without metabolic activation
(MRID 43904814).

2. In an in vitro mammalian cell gene mutation assay in Chinese hamster ovary cells
at the HGPR'T locus at concentrations up to 2700 pg/mL (cytotoxic), pyrasulfotole was
not mutagenic with or without metabolic activation (MRID 44545303).

3. In an in vitro mammalian cell cytogenetics assay with Chinese hamster ovary cells
at concentrations up to 2710 pg/ml (~10 mM) in the presence and absence of metabolic
activation, there was no evidence of clastogenicity induced above background (MRID
44545301).

4, In an in vivo micronucelus assay performed in Crl:CD-1"(ICR)BR mice, no
increase in micronuclei was seen following oral dosing up to and including 2000 mg/kg
bw (limit dose) (MRID 44545302).

Based on the overall tindings, the parent compound, pyrasulftole or 1ts benzoic acid

metabolite, AE B197555, does not pose a mutagenic concern.

3. Structure-Activity Relationships

The compounds mesotrione, topramezone, isoxaflutole, and pyrasulfotole are herbicides that
inhibit HPPD. All four compounds are similar in that they contain 2 rings joined by a carbonyl
group. The structures of these compounds follow here:

Pyrasuifotole Mesotrione Topramezone (BAS 670 H)

o S0,CH, 0
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[soxaflutole

<\< O SO,CH,
g
|

ST TR
o T 1
N C

Mesotrione was classified by HIARC in 2001 as "not likely to be carcinogenic to humans" by all
routes of exposure based upon lack of evidence of carcinogenicity in rats and mice.
Topramezone was classified by CARC in 2005 as “Not likely to be carcinogenic to humans at
doses that do not alter rat thyroid hormone homeostasis™ based on treatment-related increases in
thyroid follicuiar cell tumors in male and females rats. There was no concern for mutagenicity
for either mesotrione or topramezone. In 1996, isoxaflutole was classified as “likely to be a
human carcinogen” based on increases in liver tumors in both sexes of mice and rats and
increases in thyroid folticular cell tumor in male rats. There was no concern for mutagenicity for
isoxaflutole,

F

3

4. Chronic and Subchronie Toxicity

a) Chronic Toxicity

Combined Chronic Toxicity/Carcinogenicity — Rat

Reference: Wasoen S. (2006). 6-Month toxicity, chronic toxicity and carcinogenicity study of AE
(317309 in the Wistar rat by dietary administration. Bayer CropScience, Sophia Antipolis Cedex,
France. Laboratory Study No.: SA 02453, February 28, 2006. MRID 46801910. Unpublished.

In a combined chronic toxicity/carcinogenicity study (MRID 46801910), AE 0317309 (95.7%
a.i., batch Op. 1-4) was administered in the diet to 75 six-week-old Wistar Rj:WI (IOPS HAN)
rats/sex/group at dose levels of 0, 25, 250. 1000, or 2500 ppm (equivalent to 0/0, 1.0/1.4, 10/14,
41/57, or 104/140 mg/kg bw/day in males/females) for 24 months. Animals were sacrificed at 6
(10/dose group). 12 (10/dose group), and 24 months (35/dose group).

There were no treatment-related effects on food consumption and hematology. Mortality was
73% (P<0.05) in high-dose males at 24 months; however, survival was >25% after 24 months in
contro! and all treated groups and therefore was considered acceptable for evaluating the
carcinogenic potential of pyrasulfotole. Increased incidences of white area on the eye and soiled
fur in one or more areas were observed chinically in males and females at all time points at =250
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ppm. Body weight in males was decreased (>10%) throughout the study at >1000 ppm. A
consistent treatment-related effect on body weight or body weight gain was not observed in
treated females. During ophthalmoscopic examination, corneal opacity, neovascularization of
the cornea, edema of the cornea, and “snow flake” corneal opacities were observed in males at
>250 ppm after 6, 12, and 24 months of treatment. At 24 months, increased incidences of
corneal opacity and neovascularization of the cornea were observed in males at >25 ppm.
Similar effects were observed in females during treatment at 250 ppm. Plasma cholesterol was
increased in males and females at 250 ppm at 7 months (220%) and in males at 12 months
(=52%). Plasma cholesterol was also increased in males at > 1000 ppm at 18 and 24 months
(=33%) and at 2500 ppm in females at 24 months (63%). Increases in cholesterol at >250 ppm
were considered toxicologically significant in light ot the increased incidence of hepatocellular
hypertrophy and/or vacuolation and increased liver weight throughout the study. Triglyceride
levels were also increased (NSS) by 124% and 135% in males and females, respectively, at 2500
ppm. Increased levels of ketones were observed in the urine of males and females at >1000 ppm
at all collection periods and in males at 250 ppm at months 19 and 24 -only. Urinary pH was
decreased at >250 ppm in males at all time points and in females at 3 months only. Urinary
protein was increased in males in all treatment groups from 6 months onwards. Decreases in
urinary pH and increased urinary protein in males were constdered toxicologically significant n
conjunction with treatment-related increases in chronic progressive nephropathy and collecting
duct hyperplasia. The increased level of ketones may have been due to unmetabolized test
substance.

Absolute and relative liver and kidney weights were elevated in males at >250 ppm from 6
months onwards (liver: 20%; kidney: >15%). There were no signitficant effects on organ weights
in females. At macroscopic examination, the incidence of eye opacities was increased in males
at >250 ppm and in females at 225 ppm. Enlarged liver was observed in males at 6 months in all
treated groups and at 12 months at >250 ppm. At 24 months, there was an increased incidence
among males of pale kidneys and irregular surface of the kidney at >1000 ppm. Non-neoplastic
histopathology is summarized above.

Carcinogenicity — Mouse

Reference: Steiblen, G. (2006) Carcinogenicity study of AE 0317309 in the C57BL/6 Mouse by
dietary administration. Bayer CropScience, Sophia Antipolis Cedex, France. Laboratory Study
No.: SA 03172, February 17, 2006. MRID 46801909. Unpublished.

In a carcinogenicity study (MRID 46801909), AE 0317309 (95.7% w/w a.1.} (95.7% w/w a.i..
Batch No. OP. 1-4) was administered in the diet to C57BL/6J mice (50/dose) at doses ot 0, 100,
1000, or 4000 ppm for males. Groups of 50 females/group received {0, 100, 1000, or 6000 ppm
for the first 10 weeks, then reduced the high-dose to 4000 ppm from week 11 onwards. The high-
dose in females was considered excessive because of increased mortality. The concentrations
resulted in doses of 0/0, 13.6/16.7, 137/168 and 560/713 mg/kg/day in males and females for up
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to 78 weeks. Additionally, 10 mice/sex/duse were treated similarly for up to 52 weeks and then
scheduled for interim sacrifice.

At 4000 ppm. survival rate at 18 months was 50 and 40%, respectively in males and females.
The survival rate is above the guideline recommended level and is acceptable. Survival rates at
100 and 1000 ppm were comparable to controls. At 4000 ppm clinical signs suggested of
compound administration include hardness in the urinary bladder area, soiled fur, reduced motor
activity, labored ot rapid respiration and red urine. The study authors presumed red urine color
was due to compound excretion. however, no urine analysis was performed to confirm. At 4000
ppm mean body weight significantly in both males and females. Body weight was unaffected
1000 ppm in males, however, body weight gain was significantly decreased; the ncidence was
dose-related. At this dose, in females, body weight gains were significantly decreased during two
time periods (days 92-176 and 344-450). Red biood cells, Hb, Het, and MCHC were decreased
in females at 4000 ppm at 18 months (showing indications of dose-response relationships). MCV
was slightly increased in females at 4000 ppm at 18 months. In males at 4000 ppm, similar
hematological effects were generally observed at 18 months. The perturbations seen at 4000 ppm
were considered to be treatment-related. Hematological changes at 100 ppm were comparable to
controls.

The majority of statistically significant organ weight changes were restricted to 4000 ppm mice
sacrificed ai | 8 months. Absolute and relative kidney weights increased in males and males at
4000 ppm dose group at the terminal sacrifice. Absolute brain weight was reduced at 4000 ppm
at 18 months in males, although it was actually significantly increased as a percentage of body
weight. Relative liver weights were increased in both males and females at 18 months, reaching
statistical significance in all treated males. with no clear dose-response associated effects on
absolute liver weights. Absolute and refative spleen weights were increased in males and relative
spleen weighis in females at 18 months in 4000 ppm group.

[n all treatment groups (males and females) at 12 months, incidences (n= 7 - 10) of the following
lesions were increased in the kidneys: (i) large kidneys (2-7 treated vs O control); (i1} small
kidnevs (-4 treated vs 0 controls); stones (1-4 vs 0 control); pelvic dilation (3-6 vs 0 control);
pale (-3 vs (¢ control) cysts (1-2 vs 0 control)} gritty content in the bladder (6-8 vs 0 control) and
distended bladder (4-8 vs 0 control). At |8 months, the majority of those which died
unscheduled at 4000 ppm were found to have died due to acute or chronic renal failure, due to
urinary tract blockage or chronic kidney and/or urinary bladder inflammation, respectively.
Stones were found in the kidney and/or urinary hladder ot these animals; other findings at
necropsy of unscheduled deaths were enlarged or small kidneys, renal pelvic dilation. pale
kidnevs, renal cyst(s), distention of the urinary bladder, and gallbladder stones or concretions.
Similar findings were observed in animals sacrificed at 18 months. The incidence of above
findings at 4000 ppm were higher than the incidence at 12 months of sacrifice.
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Increased incidence of gallstones was a relatively common macroscopic observation in all treated
groups at scheduled sacrifice, although there was no dose-response relationship.
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b) Subchronic Toxicity

90-day oral (rat)

Reference: Langrand-Lerche, C. (2003). AE0317309 90-day toxicity study in the rat by dietary
administration. Bayer CropScience 355, rue Dostoievski, BP 153, F-06903 Sophia Antipolis
Cedex , Laboratory Study No.: SA02017, July 30, 2005. MRID 46801842. Unpublished.

In a 90-day oral toxicity study (MRID 46801842), AE 0317309 (97.4% w/w a.i., batch H2235)
was administered in the diet to groups of 10 Rj:WI(IOPS HAN) Wistar rats rats/sex/dose at dose
levels of 0, 2, 30, 1000, 7000 and 12000 ppm {equivalent to 0.0, 0.13, 1.96, 66, 454, and 830
mg/kg bw/day for males and 0.0, 0.15, 2.32, 77, 537 and 956 mg/kg bw/day in females) for a
period of 90 days.

No abnormalities were detected during the neurotoxicity assessment and there were no treatment
related effects on hematological parameters. At 12000 ppm, six male and one female were cither
sacrificed for humane reasons or were found dead during the treatment period. The group was
terminated at week 11 due to excessive toxicity. At 7000 ppm, two males were found dead or
were sacrificed for humane reasons during the treatment period. Treatment related clinical signs
were observed in a large number of rats at 7000 and 12000 ppm and consisted of intensely vellow
colored urine associated on a few occasions with sotled anogenital area, soiled fur, piloerection,
general pallor and wasted appearance. Other clinical signs noted included: few or no feces, cold
to touch, reduced motor activity, labored respiration, hunched posture, increased salivation and
soiling around the mouth. White areas on eyes were noted in two males at 7000 ppm and in one
male and four females at 12000 ppm. At 1000 ppm, yellow coloured urine was noted in all
males on a few days and one female presented a white area on the eyes.

At 12000 ppm, a reduction in mean body weight gain of 70% was recorded in males during the
first week of exposure. At this dose level, the depressions in body weight gain ranged trom 11.5
to 56% over days 22 to 70, In fernales at 7000 ppm and 12000 ppm, the depressions in mean
body weight gain were 12.5 and 15.6%, respectively, relative to controls at the end of the 90 day
period. At 12000 ppm food consumption in males was lower than control values throughout the
study. In females at 12000, the mean food consumption was lower than control value on the tirst
week of treatment only (reduction of 28%) without reaching statistical significance. At 7000
ppm, a reduction of food consumption was noted during the first week in males (28%) and
females (15%), the difference with controls reaching statistical significance in males only. Very
slight reductions thereafter were also observed in both sexes but were not statistically signiticant

Neovascularization of the cornea and characteristic “snowflake” corneal opacities were
noted at 7000 and 12000 ppm in males, and at 1000, 7000, and 12000 ppm in females. In
males, bilirubin, AST and ALT, urea, and creatinine were increased (but not statistically
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significantly) at 7000 ppm. Cholesterol was statistically significantly (p<0.01) increased in
males at 1000 ppm (45%) and 7000 ppm (51%). Triglycerides were statistically sigmficantly
(p<0.01) increased in males at 1000 ppm (112%) and 7000 ppm (68%). Ketone levels were
increased from 1000 ppm in both males and females. This is likely due to detection of the
diketone structure of the test substance itself, as the vast majority of the parent molecule is
excreted in the urine unchanged. There was an increased incidence of occult blood, erythrocytes,
leukocytes, and epithelial cells in the urine in both males and females at 7000 ppm and in
females at [ 2000 ppm (males in the 12000 ppm group did not survive until the end of the study
and urine was therefore not collected).

At 1000 ppm and 7000 ppm, the relative liver to body weight in males was statistically
signiticantly increased by 22 and 26% respectively. At 1000 ppm and 7000 ppm, relative kidney
to body weight in males was increased 3.5 and 38.6%, respectively, the latter increase being
statistically significant. For temales relative liver weight was increased 8.7, 13 and 8.7% at
1000, 7000 and 12000 ppm and relative kidney weight was increased €, 25.4 and 30%,
respectively.

At 7000 ppm and 12000 ppm, abnormal shape of the kidneys, mottled kidneys, dilation of
and gritty content in the renal pelvis, gritty content, distension of the urinary bladder, and
gritty content of the ureters, and enlarged livers were observed in males and females.
Livers were enlarged in 3/10 males at 1000 ppm. Prominent lobulation was noted in 1/7 male at
7000 ppm and in 2/10 males at 1000 ppm. The thyroid gland was enlarged in one male at 1000
ppm.

The 12000 ppm group was terminated early at 1| weeks and tissues from animals in this group
were not microscopically examined. Histological changes associated with the presence of
calculi (urolithiasis) were found in the kidneys/urinary bladder/ureters in 4/8 males and
6/10 femailes at 7000ppm. Associated histological changes included: pelvic dilatation
(unilateral or bilateral), urinary epithelial hyperplasia (pelvis, urinary bladder and
ureters), interstitial fibrosis of the urinary tract, cystitis and ureteritis. Slight to moderate
diffuse centrilobular hepatocellular hypertrophy was observed in 6/7 males at 7000 ppm, in 9/10
males at 1000 ppm and in 1/10 female at 7000 ppm. In temales, a periportal vacuotation was
found in 8/ 1 animals at 7000 ppm and 3,10 animals at 1000 ppm.

28-dav oral (mouse)

Reference; McElligott, A. (2002). AE 0317309: Preliminary 28-day toxicity study in the mouse
by dietary administration. Bayer CropScience, Sophia Antipolis Cedex, France. Laboratory Study
No.: SA 02080, September 17, 2002, MRID 46801843, Unpublished.
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In a 28-day oral toxicity study (MRID 46801843), Pyrasulfotole (97.4% w/w a.i., batch H2235)
was administered to 10 C57BL/6) mice/sex/dose in the diet at dose levels of 0, 200, {000, or
N
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5000 ppm (equal to 0/0, 35.8/45.0, 192/233, or 961/1082 mg/kg bw/day in males/females).
There were no compound-related effects on mortality, clinical signs, body weight, food
consumption, clintcal chemistry, or organ weights. Gritty content was found in the urinary
bladder of 2/10 males at 5000 ppm. This finding was considered to be treatment-related,
since analyses of gritty urinary tract content or urinary tract stones found in other studies
(90-day rat toxicity study, mouse carcinogenicity study) have shown that the arinary tract
material contains a high concentration of test substance. Pale livers were noted in 5/10
temales at 5000 ppm. Spleens with a black focus were observed in 4/10 females at 5000 ppm
{(vs. 1/10, 2/10, and 2/10 temales at 0, 200, and 1000 ppm, respectively). In the absence of
histopathology in the spleen, this effect was not considered toxicologically significant. In 3/10
males at 5000 ppm, examination of the urinary bladder revealed diffuse urothelial
hyperplasia, diffuse submucosal granulation tissue, and diffuse suburothelial mixed-cell
infiltrate. Urinary calculi were also observed in one of these 3 males at 5000 ppm.

Multifocal, centrilobular hepatocytic microvacuolation was observed in the livers of 8/10 and
9/10 males at 1000 and 5000 ppm, respectively (vs. 5/10 and 6/10 males at 0 and 10 ppm.
respectively). Multifocal, centritobular hepatocytic microvacuolation was also observed in 3/1(
females at 5000 ppm (vs. 3/10, 4/10, and 4/10 females at 0, 200, and 1000 ppm, respectively).
Hepatocytic microvacuolation may have been an adaptive response of the liver; however, since
the study authors did not specify the contents of the vacuoles, the increased incidences at >1000
ppm (males) and 5000 ppm (females) were considered toxicologically significant.
Focal/multifocal subcapsular hyperplasia of the adrenal glands was observed in 6/10 females af
5000 ppm (vs. 3/10, 0/10, and 0/10 females at 0, 200, and 1000 ppm, respectively). Because
linear dose response was lacking for this observation and statistical analysis was not performed,
the finding was considered a high-dose etfect.

90-day oral (mouse)

Reference: Steiblen, G. (2003). AE 0317309: 90-day toxicity study in the mouse by dietary
administration. Bayer CropScience, Sophia Antipolis Cedex, France. Laboratory Study No.: SA
03015, November 21, 2003. MRID 46801844. Unpublished.

In a 90-day oral toxicity study (MRID 46801844), pyrasulfotole (95.7% w/w a.i., batch Op. 1-4
was administered to 10 C57BL/6 J(@ lco mice/sex/dose in the diet at dose levels of 0, 100, 1500,
or 3000 ppm (equal to 0/0, 16.5/19.7, 124/152, 259/326, or 500/617 mg/kg bw/day for
males/femaies). There were no compound-related effects on mortality, clinical signs,
ophthalmology, body weight, food consumption, clinical chemistry, organ weights, ot gross and
histologic pathology. Urinary pH was slightly increased at 3000 ppm in females (6.3, p<0.05
vs, 6.0 in controls). Due to the small number or volume of samples obtained, urinary pH was
not measured in 3000 ppm males. Examination of the individual animal data revealed that
urinary pH for the other male dose groups was similar to controls (~6.0).
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5. Mode of Action
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Corneal tumors (rat): In the study reports for the cancer studies in rats and mice, it was stated
that corneal tumors were the result of 4 nongenotoxic mode of action that was secondary to
comeal inflammation (cornea) and regenerative hyperplasia caused by tyrosine; however, a mode
of action analvsis was not submitted to support this conclusion. A search of the National Center
for Biotechnology Information (NCBI) biomedical literature database, PubMed, did not yield any
information supporting an association between tyrosinemia and ocular tumors in rodents or
humans.

Bladder tumors (mouse): These tumors were considered by the registrant to be the result of a
non-genotoxic proliferative mechanism due to the concurrent presence of secondary
inflammation and hyperplastic findings in the urinary bladder, induced by the urinary stones;
however, a mode of action analysis was not submitted to support this conclusion. A search of the
National Center for Biotechnology Information {NCBI) biomedical literature database, PubMed,
did not yield information that links tyrosinemia and bladder tumors in rodents or humans. It is
noted that in the current carcinogenicity study in mice, bladder tumors were observed only in the
presence ol urinary bladder stones or concretions

V. COMMITTEE’S ASSESSMENT OF THE WEIGHT-OF-THE-EVIDENCE
TOBEADDID AFTER THE CARC MEETING.

VL. CLASSIFICATION OF CARCINOGENIC POTENTIAL

TO BE ADDED AFTER THE CARC MEETING.

VIL QUANTIFICATION OF CARCINOGENIC POTENTIAL

TOREADDED AFTER THE CARC MEFETING
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VIII. BIBLIOGRAPHY
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To be added

LITERATURE REFERENCES

To be added
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IX. Appendix: Photomicrographs of corneal tumors'

Figarte 3. Microphotogiaph (5x mugnification) of the comeal squamous cefl o cinoms
. vbaerved &t 2500 pom in the rat study conducted with AE 9317308,

Figure 2. Microphotograph B8 magnification} of the cemesl squamsus oell cardnoms
asbwerved st 2500 ppm In the et study conducted with AE 3317304
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| Extracted “rom Baver CropScience document “Higstoricai control data for selected
tindings ':or £the rat chrornic/oncogenisity ohudy &4 024537, no MEID
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Flgpre 3. Hierophotograph {1 magnitication) of the comeal squamaus cell cardnome
phsarved at 2500 pom in the ret study conducied with AE 3317306,

Figuire 4. $bicrophotograph {50x mawiﬁcadm; of the comeal squamous cell papilloms
wsbagrved ot 2500 ppm in by comdiicied with AE 934
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Flgure &. iﬁczo;ahctawh {100z megaification] of the cormest squamoun cell papiloms

ﬁMthﬂhﬁWﬁ d with AE §317309.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

_'))ﬁ\qui:liﬂ,-,,g
o)
# acenc?

OFFICE OF
PREVENTION. PESTICIOES, ANO
TOXIC SUBSTANCES

TXR Nei. 0054535

MEMORANDUM

DATE: March 14, 2007

SUBJECY  Pyrasulfetole: Qualitative Risk Assessment Based On C57BL/6) Mouse
Carcinogenicity Dietary Studyv

P.C. Cade: 000692

T Robert Mitkus, Toxicologist
Registration Branch |
Health Effects Division (75091}

;
e

FROM Lori L. Brunsman, Statistician [ AT S / L
Science Information Management Branch *_ f U7 7" L e
Health Effects Division (750011 ) ",%( Lrj'"" 4 _,;-./'/"'M/ AN

;
THROUGHY Jessica Kidwell, EPS —
- d I al— ——
an A (L?(x

Jess Rowland., 3ranch Chief
Science Information Management Branch
Health Effects Division (75091

BACKGROUND

A carcinogenieity study in C37BL/6J mice was conducted by Bayer CropScience,
Sophia Antipolis Cedex, France, tor the Bayer AG. Bayer CropScience, Monheim,
Germany, and completed February 17, 2006 (Study No. SA 03172, MRID No.
4080109047,

The study design allocated groups of 60 mice per sex to dose levels of 0, 100,
1000 and 4000 ppm of Pyrasuifotole tor 78 weeks. The high dose for the females was
6000 ppiv: for the tirst 10 weeks of the study. but was reduced to 4000 ppra from week 11
onward duce to excessive mortality,  Doscs were equivalent to 0, 13.6, 137, and 360
rag/kyday tor males and G, 16.7, 168 and 713 mg/keg/day for females. Ten mice per sex
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per werc designated for interim sacrifice at week 53, These animals did not receive
histopathological examinations and. therefore, have rot been included in the analyses in
this repor

ANALYSES
Survivai Analyses

Both male and tfemale mice showed statistically significant increasing trends for
mortality with increasing doses of Pvrasuitotole, as well as a significant pair-wise
comparisor: of the 4000 ppm Jose group with the controls, all at p < 0.01 (Table | for
males; Tahic 4 for females).

Tumor Analyses

Male mice had statistically signiticant irends, and significant pair-wisce
companscns of the 4000 ppm dose group with the controls, tor urinary bladder
transitional cell carcinomas, and papillomas and carcinomas combined, all at p <2 0.01.
There was a statistically signiticant trend for urinary bladder transitional cell papillomas
ap p < (LG Inaddition, although there was only one urcthral transitional cell carcinoma
at the high dose, there was a statistically significant trend at p < 0.05 due 10 increased
morally at the high dose. In conversations with D, John Pletcher, EPA’s consulting
pathelogist, this urcthral transitional celt carcinoma should be considered the same tumor
tvpe as the transitional cell carcinomas in the urinary bladder. The statistical analyses of
the tumors in male mice were based upon Peto’s Prevalence Test since there were
statisticaily significant survival disparities among the dose groups (Tables 2 and 3).

Female mice had statistically signiticant trends for urinary bladder transitional
cell papiliomas, carcinomas, and papillomas and carcinomas combined, all at p < 0.01.
There were significant pair-wise comparisons of the 4000 ppm dose group with the
controls {or arinary bladder transitional cell papillomas and carcinomas, both at p < 0.05,
and tor urinary bladder transitional cell papillomas and carcinomas combined at p < 0.01.
The statistical analyses of the tumors in female mice were based upon Peto’s Prevalence
Fest since there were statistically sigmticant survival disparities among the dose groups
(Tablc =1
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Table 1. Pyrasultotole - CS7BL/6) Mouse Study (MRID 46801909)

Male Mortality Rates’ and Cox or Generalized K/W Test Results

Weeks
Dose (ppmi) 1-26 27-52 53 53-81" Total
0 2/60 158 9/47 5/48 %/51
(1 ())* S
10 1/60 3/30 9755 5/47 9/51
(18)
1000 2/50° 357 10/54 2/44 7/49
(14)
4000 4/60) 10756 9746 13/37 27/51
(53)%*

“Number of animals that died during interval Number of animals alive at the beginning of
the interya!

Tnterim savtifice at week 53,
|' - R - -
Final sacritfice at weeks 79-81

“Ume acaidental death at week 20, dose 1000 ppm.

( YPercenl

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
If . thenp - 005 If . thenp=< 0.01
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Table 2. Pyrasultotole — C57BL/6] Mouse Study (MRID 46801909)

Male Urinary Bladder Transitional Cell Tumor Rates’
and Peto’s Prevalence Test Results

Dose (ppm)
0 1010 1000 4000

Papiliomas 0/46 ;44 0/43 3433

(Uil (0 (07 (0 {9

P 0.02155% . - 0.06781
Carcinomas 0/47 044 0/43 8134

{“) (0 i (O (24)

P 0.00000%* i : 0.0001 1 **
Combiined 0/47 1:44 (/43 | 1:34

(Yo (0 {{}: {0} 3

P 0.00000** - 0.00002**

+ Number of tumor bearing animals/Number of animals examined. excluding those that
died betore observation of the first tumor,

“First papilioma observed at week 71, dose 4000 ppm.
"First ciucinoma observed at week 69, dose 4000 pp.

Note: Significance of trend denoted at control.

Signiﬁcancc of pair-wise comparison with control denoted at dose level.
~ - s
It .thenp < L35 It . thenp< 0.01
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fable 3. Pyrasulfotole - CS7BL 6] Mouse Study {MRID 46801909)

Male Urethral Transitional Cell Tumor Rates

and Peto’s Prevalence Test Results
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Y -
B

Daose (ppm)
0 | () 1000 4000
Carcinomasi 43 (42 0/42 14024
(et (0} {0 {0 (4)
P 0.01400% 0.09036

FNumber of tumor bearing animats/Number of animals examined. excluding those that
died before observation of the 1irst tumor.

#No adenomus observed.

“First carcimoma observed at the final sacrifice at week 79, dose 4000 ppm.

Note: Signiticance of trend denoted at contrel.
Significance of pair-wise comparison with control denoted at dose level.
If 7 then p < 0.05. 1f" then p < 0.01.
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fuble 4. Pyrasulfotole - CS7BL6) Mouse Study (MRID 46801909)

Female Mortality Rates and Cox or Generalized K/W Test Results

Weeks
Dosc (ppin) 1-26 27-52 53 33-81" Total
0 3/60 RINI 10:54 9/44 15/50
(30)**
KRy 0/60 4/60 450 5/47 Q/51
(18)
LG 2/60 4:58 9/54 3/45 Gis1
(I¥)
4004 14/60 740 7739 12732 33/53

Number of animals that died during interval'Number of animals alive at the beginning of’
the intervad

Interim sacrifice at week 53.
[ . )
Fiak sacrbiee at weeks 76-81

{ WPercem

Note: Time intervals were selected for display purposes only.
Significance of trend denoted at control.
Significance of pair-wise comparison with control denoted at dose level.
If . then p <= 0.05. If " then p < 0.01.
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. 4
A

Fable 5. Pyrasultotele ~ C37B1./6J Mouse Study (MRID 46801909)

Female Urninary Bladder Transitional Cell Tumor Rates’
and Peto’s Prevalence Test Results

Dose (ppm)
0 o 1000 4000
Papilicnias 0/35 0.0 0/42 2419
(S (O ({4 (0} (1)
P 0.00042 %= - - 0.02632*
Carcinonias 0735 0:40) (/42 219
("a) (M {th {0 (IhH
P 0.00042%* - - 0.02632%
Combinad 0/35 040 0/42 4/19
{0 (h (0 {0 (2N
D 0.00000* % - 0.00260%*

+Numbcer of tumor bearing animals/Number of animals examined. excluding those that
died betore observation of the first tumor.

“First papiioma observed at the final sacrifice at week 79, dose 4000 ppm.
"First curcinoma observed at the tinal sacrifice at week 79. dose 4000 ppm.

Nite: Significance of trend denoted ut control.
Significance of pair-wise comparison with control denoted at dose level.
If . thenp-= 005 1t thenp- 0.0]
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Combined Chronic Toxicity/Carcinogenicity study in the rat

Report:
Title:

KIIA 5.5.2/01, Wason, S.; 2006

6-Month toxicity, chronic toxicity and carcinogenicity study of AE 0317309
in the Wistar rat by dietary administration.

Bayer CropScience, 355 rue Dostoievski, BP 153, 06903 Sophia Antipolis
Cedex, France

28 January 2003 - 21 October 2005

Laboratory:

Study duration:

Report No.: 5A 02453

Document Mo M-267037-01-2

Guidelines: OECD 453 (May, 1981); EEC 88/302/FEC, Method B33 (Nov., 1987); OPPTS
870.4300 (Aug. 1998); MAFF No. 12 Nousan no 8147 (Nov. 2000)

GLP/QA Yes

Materials and Methods

AE 0317309 was incorporated into rodent diet at concentrations of O, 25, 250, 1000,
and 2500 ppm and administered for up to 24 months to groups of 75 male and 75
female Wistar rais. At study initiation the rats were & weeks old, the males being
approximately 286 g - 289 g and the femaies 193 g - 194 g of body weight. They
were sourced from R. Janvier, Le Genest St Isle, France.

The above dictary concentrations corresponded to doses of approximately (0, 1.0, 10,
41, and 104 myykg bw/d for males and 0, 1.4, 14, 537, and 140 mg/kg bw/d for
temales. The stability, homogeneity and concentration of the test substance in the diet
were verified as acceptable. The animals were housed individually in suspended
stainless-steel wire mesh cages. Food and water were available ad libitum except for
overnight fasting prior to blood collection. Body weight and food consumption were
measured weeklv for the first 13 weeks of the study, then every 4 weeks through the
remainder of the study until necropsy Ophthalmoscopic examinations were
conducted on all animals during acclimatization and at months %, 6, 12, 18, and 24 of
treatment. Blood for hematological and clinical chemical examination was collected
after 6, 12, and 24 months from overnight-fasted rats by venipunclure of the retro-
orbital venous plexus under isoflurane anesthesia. Urine was collected overnight at 3,
6, 12. 18, and 24 months from animals fasted overnight of food and water. The
following tble shows which animals were used for blood and urine collection at each
lme aoinl

Experimental design
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Sacrifice group
Time point 6-month sacrifice | 12-month sacrifice | Terminal sacrifice
e Blood collection
O months All survivors All survivors First 10
| 12 months All survivors First 10
18 months B First 10
24 months First 10
_— Lrine collection
3 months ) All survivors All survivors First 10
' bmonths All survivors All survivars First 10
i 12months __All survivors 1 First 19
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18 months First 1)
24 months First 10

Hematological parameters studied were Het, Hb, WBC, RBC, PLT, prothrombin time,
white blood cell ditferential count, MCH, MCHC, MCV and reticulocyte count.
Clinical chemistry parameters measured were calcium, chloride, inorganic
phosphorus, potassium, sodium, atkaline phosphatase, alanine aminotransferase
{ALT), aspartate aminotransferase {AST), gamma glutamyltransferase (GGT),
albumin, creatinine, urea, total cholesterol, glucose (fasting), total bilirubin, total
protein, triglycerides. Urinalysis covered appearance, volume, specific
gravity/osmolality/refractive index, pH, sediment {microscopic), protein, glucose,
ketones, bilirubin, blood/red blood cells, urebilinogen, creatinine.

Animals were sacrificed by exsanguination after pentobarbital anesthesia and
subjected to gross necropsy at 6 months (10/dose group). 12 (10/dose group) and 24
months {35/dose group). Selected organs were weighed, and organs and tissues were
“preserved for histopathological examination. The following tissues were collected for
histopathology: tongue, submaxillary {salivary) gland, esophagus, stomach,
duodenum, jejunum, ileum, cecum, colon, rectum, liver, pancreas, trachea, lung, nasal
cavities, aorta {thoracic), heart, bone marrow (sternum), lymph node {mesenteric),
Iymph node (submaxillary), spleen, thymus, kidney, urinary bladder, testis,
epididymis, prostate gland, seminal vesicle, ovary, uterus (with cervix), brain, sciatic
nerve, spinal cord (cervical, thoracic, lumbar), eyes (retina), optic nerves, pituitary
gland, adrenal gland, lachrymal exorbital gland, parathyroid gland, thyroid gland.
Harderian gland, bone (sternum), skeletal muscle, skin, all gross lesions and masses
(including their lvmph nodes it possible), pharynx, larynx, mammary gland, vagina,
articular surface (temerotibial joint). The following were also weighed: liver, heart,
spleen, kidney, testis, epididymis, ovary, uterus (with cervix), brain, adrenal gland.
Paired organs were weighed together.

Findings
Mortalities: Mortality was stauistically significantly increased in the high dose group

males at 24 months. However, mortality rates were generally elevated, being >50%
by 24 months in the control temales and in all male groups except at 250 ppm.

Mortalities in absolute numbers and as percentages

Dose (ppm)
Month Males Females
0 [ 25 T 250 [ 1000 | 2500 0 [ 25 | 250 [ 1000 | 2500
Mortalities, N
i) | | [} 1 4 0 U] 0] { 4]
12 2 6 2 2 § 2 f 0 { ()
24 30 38 25 29 40* 28 19 25 22 26
% mortalities
6 1.3 1.3 0.0 1.3 5.3 (.0 0.0 0.0 0.3 0.0
12 3.1 9.2 31 3.1 12.3 3.1 1.5 0.0 1.5 {0
2 34.5 69.1 45.5 52.7 729 509 345 45.5 4.0 47.3

*p< 0.05
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L
Clinical signs: Treatment-related clinical signs included white area on the eye and
soiled fur in one or more areas. An increased incidence of these findings was
observed at alt time points at 250, 1000, and 2500 ppm in both sexes and there were . _ _
indications ot 5 dose-response relationship. i I&:n;:;mtt [r2): Neod a table with
" lncidenees i T L

Body weign! und body weight gain: CGenerally, body weight in males was decreased
during the study at 1000 (<10%) and 2500 ppm (<12%), often reaching statistical
significance. Body weights in the males at 250 ppm also tended to be somewhat
reduced (<7%. reaching statistical significance at day 340. Body weight gains
generally reflected this pattern, except late in the study (days 540-708) when body
weights declined in all groups including controls. There were also indications of
depressed final body weights (6%: NSS) and body weight gains (9%) in the female
rats at and above 250 ppm.

Body weight and body weight gain in rats

P Dose of AE 0317309, dietary concentration in ppm
Time i Males Females

Cop [ 25 ] 250 [ 1000 T 2500 0 [ 25 [ 250 | 1000 [ 2500

] Body weight, g

Day | coos7 [ 287 [ 2ss 1 o280 o280 [ a9e | 193 193 194 | 193
Day & Taan | 336 | 330 ] w29 Dzave | aia | zie o212 ] o2t | 209
Day 92 TTR4% | 565 | 539 | s2e* | 529 | 297 | 302 | 00 | 298 | 299
Day 176 TTe32 [6as | 624 | et2ex o7+ | ozac | 328 1330 | 327 | 331
Day 372 T4 | 714 | 688 | aea* | enl** | 307 | 367 ¢ 369 | 357 | 366
Day 540 Tt | 733 [ eRs* | eoarr | a7 | 437 | 432 U 33 [ 410 | 423
Day 708 C 51 | 636 1 624 | 6l9 s76 | 452 | 443 | 423 | 409 [ 415

Body weight gain,
Days -8 | 49 50 [ 42*% [ 0% | 41 17 [ 2271 20 17 16
Days 1-92 | 261 | 279* | 252 [ 237 | 24 | 102 | 109 [ 107 | 102 | 105
Days 92-176 | 22 76 86 77 o |2z 26 | 30FF L1k 33HE
Days 1 76- 0 7 64 02 63 47 1 39 4G 1 29%*% | 33*
372 |
Days 372 | 1 19 XN ST ENPTEN BT 54 53 57
54 L |
Days 540- | 80 07 64 45 ey 15 il 0 -1 -8
768
Overall w5 | 349 [ 336 131 200 | 251 | 240 | 231 | 217 | 223

¥p <2 0.05 % 5 <001
Food constemorions There was no treatmeni-related etflect on food consumption.

Ophthalmoscopic examination: Varous effects (corneal opacity, neovascularization
of the correa. oedema of the cornea, and “snow flake™ comeal opacities) were
observed in males at 250 ppm and above after 9, 12, and 24 months of treatment. At 6
months, there was some indication of a dose-response relationship in these effects
{except for the “snow flake™ corneal opacities}. Later in the study there was no dose-
response relationship, but the incidence was elevated in all dose groups at 250 ppm
and above A: 24 months, there were indications of an increased incidence of corneal
opacity and neovascularization of the cornea in the maies at 25 ppm. Similar eftects
were observed 1n females, but with a general endency to less sensitivity. [t is possible
that some of ihese effects were age-related though they were uncommon in the
controls ar al! stages of the study, and historica! contro! data which would have helped
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in assessing the significance of these ocular findings were not provided.

Examination of the individual ophthalmoscopic data indicates that corneal opacity,
neovascularisation of the cornea and oedema of the cornea tended to oceur together.
When the “snowtflake” corneal opacity was present, it was typically in the presence of
the other abnormalities.

Ophthalmoscopic findings (number of animais affected) at 6, 12, and 24 months

Dose (ppm)
Parameter Males Females
0 | 25 | 250 [ 1000 [ 2500 | o | 25 [ 250 | 1000 | 2500
. 6 months

N 75 74 75 74 73 75 75 75 75 75
Corneal opacity Y 1 32 39 47 ) 0 0 18 37
Neovascularization of 0 1 38 41 47 0 0 4 14 53
cormnea
Qedema of the cornea (3 {} 32 36 453 0 0 0 16 32
“Snow flake” comeal & a & 3 2 1! 0 10 A S
opacity i

12 months
N 63 61 04 63 58 04 64 65 65 65
Corneal opacity | 1 40 47 44 0 0 2 25 39
Neovascularization of 1 1 45 49 45 0 0 5 17 49
Lomnea
QOedema of the cornea 0 0 41t 48 44 { 0 | 25 39
“Snow flake” corneal 0 0 6 3 3 0 0 8 12 12 !
opacity

24 months
N 26 2] 29 29 18 30 38 35 35 33
Corneal opacity 1 4 20 24 15 1 1 3 I8 23
Neovascularization of { 4 26 27 17 1 2 9 28 27
cornea
Oedema of the cornea 2 3 25 27 t7 {} t 3 24 26
“Snow flake” corneal 0 0 9 s 2 0 0 7 I 8
opacity

Hematology: There were no wreatment-related effects on hematology at any dose or
time point in cither male or female rats,

Clinical chemistry: Plasma cholesterol was biologically and significantly increased in both
sexes al 250 pprm and above at 7 months (=20%), and in males at 12 months (=52%), and was
biologically and/or statistically significantly increased in males at 1000 and 2500 ppm at 18
and 24 months (>33%), and at 2500 ppm in females at 24 months (63%). These effects on
plasma cholesterol were considered to be the only treatment-related clinical chemistry
findings. Aithough plasma cholesterol was statistically significantly increased in males at 25
ppm at the 7-month time point (22%), this value was within the historical control range
(2.02£0.47) and cholesterol concentrations in this dose group retumed ¢o near control levels
by the 12-month time point: therefore, this increase was constdered not to be treatment-
retated. Triglyceride levels were atso increased (NSS) by 124% and 135% in males and
females, respectively, at 2500 ppm.
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TFotal cholesterol concentrations at 6, 12, 18, and 24 months in rats

Dose (ppm)
Month Males Females
0 25 250 1000 2500 0 25 250 1000 2500
7 | .o 2.32%% | 2.40%% | 2.42%* 1 2.47%* 1.86 202 223%% 1 D 15% 2.13*
12 2.0 2.61 3.40%% | 320%F | 3 9%k 2.01 2.21 2.39 217 2.24
18 27 2.91 3.47 3,92% 4. 24 %% 218 2.0l 2.62 2.77 2.57
24 J.oi 3.45 4.30 4.81 532 2.60 139 3.09 3.04 4,23

*p<l 0.05; ¥ e 001

Urinalysis. Based on a semi-quantitative analysis, increased levels of ketones were
noted in both sexes at 1000 ppm and 2500 ppm at ali collection periods, and in males
at 250 ppm at months 19 and 24 only. Urine pi was decreased at 2530 ppm and above
in males at ail time points, while in females at 250 ppm and above urine pH was
decreased only at the 3-month time point. Urinary protein was increased in males in
all treatment groups from 6 months onwards.

As noted by the study authors in relation to another study (Report no. KIIA 5.10/04),
it is possible thar the increased level of ketones apparently observed were related
simply to excretion of the test substance, which is a ketone-bearing molecule.

Organ weights.  Absolute and relative liver and kidney weights were elevated in
males at and above 250 ppm from 6 months onwards (liver: ~20%: kidney: >15%),
although the etfects on the kidney at 250 ppm did not reach statistical significance
until later in the study. There were some indications of a dose-related increase in
thyroid weight (NSS) at 6 and 12 months, but not at 24 months. There were no
significant effzcts on organ weights in females

Terminal body weights and selected absolute and relative organ weights in male

raty
Dose of AE 6317309, dietary concentration in ppm
Month | Parameter 0 25 250 1000 2500
f - . 598.7 617.8 5%7.4 577.6 5810
i Tenmual body weight, - —62e 9 668.8 661.8 654.7 612.7
24 s 639.6 621.9 594.2 590.8 565.2
& 2.20 221 2.19 2,18 2.17
i2 Bramm weight, g 2.32 231 2.21 2.26 2.27
24 2,37 2.37 231 2.26 2.25
R Liver
Organ weight, g Y 13.04 14.49%* 14.03% 14.84**
O % body weight 1.980 2,113 2.425%* 2.426*%* 255 %
L % brain weight 5385 591.6 661, 2%* 643, 7+* 682.7%*
Organ weight, g i3.45 14.05 16.10* 14.43%* 15.96%*
2 Y1 body weight 2.042 2102 2.430** 2.511** 2.486**
| % brain weight 5805 610.9 729 0** T2T 3k 704.7*
Organ weight, g 12,93 12.28 15,53 15.83%* 15.09
14 % hody weight 2.035 2.154 2.626%* 2.694** 2.676%*
% bran weight 544.3 560.1 673 8%¥ 699 5% 670.7%*
Kidney
& Organ weight, g 292 114 236 3.5p%F 4. [O**
. % hody weight n.494 0.509 0.564 0.628%* 0,713
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% brain weight £33.4 142.4 i53.5 164.6%* 189.6%*

Organ weight, g 3.44 3.67 3.99 4.1 7+ 4.21%*

12 % body weight 0.524 0(.550 0.607** 0.034** {L656%*

% brain weight 148.5 159.4 180.8** 184.1** 185.7*+*
Organ weight, g 3.84 4.01 4.46* 5.01%* 4.98*

24 % body weight 0.608 0.654 (.753%* (.854** (.882**

% brain weight 161.5 169.0 193 4%+ 221 3** 220.7%*

Thyroid

| Organ weight, p 0.0219 0.0231 0.0246 0.0269 0.0284

) % body weight 0.0037 0.0038 0.0041 0.0040 0.0049*
% brain weight (3.995 1.052 i116 1.230 1.303

Organ weight, g 0.0257 .0245 0.028¢ 0.0317 0.0308

12 % body weight 6.0039 0.0037 0.0044 0.0048 0.0048
% brain weight 1.107 1.066 1.312 1.400 1.354

Organ weight, g 0.0378 0.0309 0.0343 0.0308 0.0325

24 % body weight 0.0060 0.0050 0.0058 0.0052 0.0058
% brain weight 1.595 1.303 1.488 1.304 1.443

*p< 0.05; ** p< 0.01

Macroscopic findings: Possible treatment-related findings observed in the eyes, liver,
and kidney are tabulated below. Eye opacities were more prevalent in both sexes at
250 ppm and above, with some indications of a dose-response relationship and
increased incidence over time. There is some indication of an increased incidence of
opacity in females m the 25 ppm dose group at “24 months™ (10/55 animals,
combining scheduled and unscheduled sacrifices, compared with 4/55 in the controls).
Eintarged liver was observed in males at 6 months in all treated groups and at 12
months at 250 ppm and above (although no dose-response relationship was observed).
Prominent lobulation of the liver was seen in all groups, including controls and is of
doubtful significance. At 24 menths, there was an increased incidence among males
of pale kidneys and irregular surface of the kidney at 1000 and 2500 ppm.
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i/

Macroscopic findings in eyes, liver and kidneys of rats (unscheduled and
scheduled sacrifices for 6 and 12 months are summed)

T Dose of AE 0317309, dietary concentration in ppm
Month | Finding Males Females
0 | 25 [ 250 [1oo0] 2500 o | 25 [ 250 [ 1000 | 2500
Eye(s
6 Total & 10 10 14 10 10 in 1 i0 10 10
Opactiy 0 | 3 1 3 0 0 0 0 2
12 Total N 10 10 1 10 10 10 10 10 10 10
- Opacity 0 {) 1 5 5 4] 1 0 5 7
24- Total ™ 32 38 20 29 40 28 20 25 23 28
us® Qpacity 2 3 9 14 26 1 5 2 14 14
b Tatal ™ 21 17 24 26 15 27 35 30 32 27
25 e y 7 T T2 23 [ s | 8 | 20| 24
Liver
Towl N 10 10 10 1 10 14 10 10 10 16)
t Obviously large 0 2 4 1 3 (i 0 u 0 a
Prominent lebulation 1 3 4 4 2 1 0 | 0 i
12 Total N 10 10 10 10 10 10 10 10 10 10
- Obviously large 0 0 3 3 3 0 0 0 6 . 0
Kidney(s)
4 Total N 32 38 26 29 40 28 20 25 23 28
us Irrezular surface 2 2 4 9 [i] 1 1 2 1 2
' Pale 2 3 2 5 8 0 1 0 0 2
Tatal N 23 17 29 26 15 27 35 30 32 27
24.5" [ Irrezuiar surface G [ 2 ta | 7 1 1 1 2 g
Pale 1 0 l 5 3 2 2 i 2 2
24.US = unscheduled sacrifice at 24 months; "24-S = scheduled sacrifice at 24
months.

Now-neoplastic microscopic findings: There were treaiment-related microscopic
tindings mn the eyes, hiver, pancreas, thyroid gland, and kidneys (see table below).

In the eyes, the incidence of comneal inflammation was significantly increased at all
time points in males at dietary concentrations ot 250 ppm and above, and in females
at all tme points at 1000 and 2500 ppm. At 24 months, there was a possible slight
increase in corneal inflammation 1in males at 23 ppm. Regenerative hyperplasia of the
cornea was increased in males at all ime points at 250 ppm and above, and in females
at all time points at 1000 and 2500 ppm. Neovascularization of the cornea was
increased in males at 6, 12, and 24 months at 250 ppm and above, in females at 6 and
2 months ar 1400 and 2500 ppm, and in females at 24 months at 250 ppm and above.
At 24 months, there was an increase in males in the incidence of mucous metaplasia
of the cornea at 250 ppm and above. Also at 24 months, corneal atrophy was
increased in males at 250 ppm and above and in females at 1000 and 2500 ppm, and
peripheral retinal atrophy was statistically increased in both males and females at 250
ppm and abov., as well as occurring at a higher incidence in females at 25 ppm. Age-
related peripheral retinal atrophy has been observed in Fischer 344 rats; however in
the absence of historical control data on the strain of rats used in this study, the effects
af 24 months 1ir the present study must be regarded as sigmficant. especially as the
neidence it control groups was relatively low,
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Non-neoplastic microscopic tindings in the eyes (number of animals affected)

Dose (ppm)
Finding Males Females
0 [ 25| 250 [1000]2s00f o [ 25 | 250 [ 1000 [ 2500
6 months
N examined 9 10 10 10 10 10 10 10 10 11
Inflammation, comea., 0 G & ] 8 a1l o 0 b "
unilateral or bilateral
Hyperplasia, cornea,
regenerative, unilateral or 0 0 5 8 7 0 0 I 3 y
bilateral
Neovascularization,
cornea, unitateral or &+ 0 1 7 f 0 0 { 3 e
bilateral
h 2 monthg
z N examined 10 | 10 9 10 8 ¢ 110 ] 1o 9 10
Inﬂammatlon,_corneag 0 o 9 g o I 0 5 .
m uni lateral or bilateral
Hyperplasia, cornea,
regenerative, unilateral or 0 & H 9 8 (} i 0 4 f
z btlateral N
Neovascularization.
: corneal, unilateral ot 0 | 5 8 8 0 1 0 4
bilateral
u 24 months S
N examined 55 55 35 55 55 35 55 54 55 55
o Inflammation, cornea, [ ERN R ULLE UL PVELY B 2] 28w 30w
unilateral or bilateral
a Hyperplasia, cornea,
regenerative, unilateral or i 0 JPAE ] 3Rk | 3pkx | 4] 2 L S B
bilateral
m Neovascularization,
cornea, unitateral or 2 2o Ao¥R ] 4% | 53FF 1 () 0 [3%% | 4%* | 427%
> bilateral
H Vacuolation, cornea, tocal (¢ 0 2 0 2 ! 0 Q 5 5
Metaplasia, mucous, 0 0 2 gkt | i ] 0 0 0 0 iy
: camea
Atrophy, comea 0 G ] 11*k ¢ 25%k gk | 0 0 5* H*
U Atrophy, retina, ‘
peripheral, unifateral or 2 3 (ko BN DRl IR AN I 4 Bx [ 20%% | 3w
m bilateral
4 *p<0.05; *¥* p< (.01
At 6 months, centrilobular hepatocellutar hypertrophy was increased in males at all
€ doses and in females from 250 ppm onwards. However, at 12 and 24 months i males
this finding was reported only from 250 ppm onwards. In females, there was no
n centrilobular hepatoceliular hypertrophy at 12 months, and at 24 months it was only
m reported in one animal at 2500 ppm. Centrilobular hepatocellular vacuolation was
increased in incidence in males at 6 and 12 months from 250 ppm, but was not
observed in females at these time points or in either sex at 24 months. The most
m’ consistent finding was centrilobular hepatocellular hypertrophy, which was observed
: at all time points in males at 250 ppm and above, although without a dose-response

relationship. Nevertheless the persistent high incidence of this effect in males at 250
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ppm and above suggests that this was treatmeni-related

Non-neoplastic microscopic findings in the liver of rats (number of animals

affected)
Dose of AE 0317309, dictary concentration in ppm
Finding Males Females
0 | 25 [ 250 L1000 [ 2500 F 0 | 25 T 250 1000 | 2500
o 6 months
Nexamined 9 [0 10w o el o] o [ 1o ] 1o
Hypertrophy. '
hepatocellular, 0 R IEUR | e 0} 1 3 4 5
cenirilobulay i
Vacuolation, ’
hepatocellulas, [ 50003 4 0 i 0 0 &
centrilobular : |
~ 12 mounths
N examined 1 1 n ] 9 10 8 2 o | 1o 9 L0
Hyperirophy.
hepatocellular, 0 (i &} 1¢: I i 0 0 { 0
centrilobular
Vacuolation,
hepatccelluiar (} (1 2 5 S 2 { U ] 0
centrilobular
24 months
N exarmined 55 55 55 55 55 S8 55 54 §5 55
Hypertrophy.
hepatoceltular. 0 ¥ (SR I Rl B J Y 0 0 1
centrilobular

*p o005 2 (L01

In the pancreus. ditfuse acinar degeneration/atrophy was reported at all time points in
treated groups; at 6 months, the incidence of this finding was clearly increased in
males and females at 2500 ppm. Only single male animals were recorded with this
finding at 1 2 months at 1000 and 2300 ppm, but the incidence was clearly increased
in females a1 2500 ppm. At 24 mounths, there were indications of a dose-response
relationship in the incidence of diffuse acinar degeneration/atrophy in both sexes, with
statistical significance in males at 1000 and 2500 ppni. Also at 24 months, the
incidence of tocal acinar degeneration/atrophy was increased in females at 2500 ppm.
Other findings included fibrosis, inflammation. and interstitial oedema; however these
were generaily of # low or sporadic incidence (see table below).

Non-aeoplastic microscopic findings in the pancreas (number of animals affected)
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Dose of AE 0317309, dietary concentration in ppm

Findings Males Females

- 0 [ 25 [ 250 [too0 12500 | o | 25 | 250 | 1000 [ 2500

o 6 months
N examined 9 10 10 bi: 10 0 10 L a 10)
Degeneration * alrophy, 0 0 {1 i 7 0 0 0 | 8
acingr, diffuse !

12 months

N examined 10 1 to| 9 1 8 9 T 1w o 10
Degeneration . atrophy, 0 0 i 1 ! 0 f o 0 7
acinar, diffuse j
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[Fibrosis, interstitial, 0 T 0 5 0T o [ o 0 3
diffuse ]
Inflammation, acute 0 0 0 1 0 0 0 0 0 5|

24 months ]

| N examined 55 | 55 [ 54 [ 54 | 54 [ 55 | 55| 54 | 55 53
Degeneration / atrophy, 0 it | gk | gxx 0 1 2 4 4
acinar, diffuse
Degeneration / atrophy, 34 34 34 30 30 18 20 25 26 344%
acinar, focal o

| Ocdema, interstitial I T o [ L[ 46 [ 2 ﬂ

*p <0,05; ** p < 0.01.

In the thyroid, the incidence of altered colloid was consistently ificreased in males i
all treatmeni groups. The incidence of increased follicular diameter was increased at 6
and 12 months in males from 250 ppm, but this finding was not observed in males at
24 months or in females at any time point. Pigment deposition in the follicular cells
was increased in males at 6 and 12 months from 250 ppm, and at 24 months was
statistically increased in both sexes in all treated groups with some suggestion of a
dose-response relationship. Focal follicular cell hyperplasia was observed in males at
12 months at 2500 ppm, and at 24 months the incidence was increased above that in
control males from 250 ppm, although there was no dose-response relationship. The
incidence of diffuse follicular cell hypertrophy was consistently increased in both
sexes at 12 and 24 months from 250 ppm, again in the absence of a clear dose-
relationship.

Non-neoplastic microscopic findings in the thyroid (number of animals affected)

O Daose of AE 0317309, dietary concentration in ppm
n Findings Males Females
0 1 25 | 250 | 1000 [ 2500 | 0 [ 25 | 250 [ 1000 [ 2500
6 months
m N examined 9 107 1w 1o JTrweliw]iw] 10
Altered colloid. 1 4 8 6 8 0 0 0 0 0
> basophilic deposits
Increased folicular 0 0 | H 5 0 0 0 { 0
H diameter
Pigment, brown, 0 0 l | 4 0 0 ] 0 0
: follicular cells
12 months
U N examined [0 [ w9 JTw][ s ] oTw]liol] e [ 10
m Hyperplasia, follicular It 0 ! Q 4 Bl 0 0 0 0
cell, focal o
< Hypertrophy, follicular | 0 0 4 5 7 0] 0 I 2 i
cell, diffuse
Altered colloid. 2 4 b e 8 ) 0 ! 1 i
{ basophilic deposits .
Increased follicular 0 0 5 5 8 0 0 0 §] 0
n diameter
Pigment. brown. Poor o o 4 8 O 0 l i 0 !
m follicular cells !
24 months
N examined 55 55 54 58 55 55 55 54 35 35
m Altered colloid. 21 24 R 30 33* 4 3 9 13* b
basophilic deposits
: Pigment, brown, RS L T T TS [ §%F
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follicular cells ; ! J
Hypertrophv, fellicular 2
cell, diffuse : :
Hyperplasia, folticular 3 2009 2 1 % 0 ! 0 ! |
cell, foeal . | ‘

*p<0.05; ¥ 5001

)
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Further information on the incidence of altered colloid and brown pigment in the
tollicular cells 1s given below. The rats that died unscheduled would have had less
exposure to the test substance, and it is possible to compare them with the animals
sacrificed at 24 months, in order to assess the progression of this abnormality. The
percent incidence of brown pigment was clearly higher in the animals sacrificed on
schedule at 24 months than in the unscheduled death animals, including in the control
mates but not the control females. There were some indications of a dose-response
relationship i the incidence of brown pigment in both sexes and i both the
unscheduled and scheduled death groups. The incidence of brown pigment at 25 ppm
was clearly increased over control levels in both makes and females sacrificed on
schedule a1 24 months,

Altered colloid in the thyroid in the carcinogenicity phase group: unscheduled
(premature} deaths and scheduled sacrificed groups (at 24 months)

Dose (ppm)
Findings Males Females
0 25 250 1000 | 2500 0 25 250 1000 | 2500
Unscheduled deaths 32 38 26 IR 40 28 20 24 23 28
(nurnber of animais) -
Number of animals 11 13 12 12 24 1 3] 2 3 1
affecred {

Percent incidence 34 34 46 43 O 4 6 ] 8 13 4
Scheduled death: 23 17 79 i s 27 35 30 32 27
(number of animais)

Number of animals 10 11 24 3 B 3 3 7 10 7
atfected

Percent incidence 43 65 83 7 60 ] 9 23 3] 26

Brown pigmeat in the follicular cells in the thyroid in the carcinogenicity phase
group: unscheduled (premature) deaths and scheduled sacrifice groups (at 24
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months)
Dase (ppm)
Findings Males ‘ Females
{1 25 250 1000 | 2500 0 25 250 1000 | 2500

Unscheduled deaths 3z 38 26 18 40) 28 20 24 23 28
(number of animals) ‘

Numbur of animals 0 | 12 2 23 0 1 2 1 5

affected ]

Percent incidence 0 3 46 43 5% {) 3 s 4 13
Scheduled deaths 23 17 24 27 15 27 3% an 32 27
{number of animals)

Number of animals 3 13 27 2 I3 0} ) 12 13 13
____aftected .
Percant incidence 13 76 9y | TR i 0 L7 40 41 48
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The incidence of chronmic progressive nephropathy was slightly increased in males at 6
months at 1000 and 2500 ppm and was clearly increased at 12 months from 250 ppm.
At 24 months, chronic progressive nephropathy was common in controls, but the
ineidence was greater in all treated groups of both sexes, achieving statistical
significance in the males. The incidence of hyperplasia of the collecting ducts was
increased in males at 24 months in all treated groups, reaching statistical significance
at 1000 and 2500 ppm (see table below).

Non-neoplastic microscepic findings in the kidneys (number of animals affected)

Dose of AE 0317309, d ietary concentration in ppm

Findings Males Females
v {25 | 250 1000 [2500] o [ 25 [ 250 T 1000 | 2500
3 6 months

Nexamined g Twl o[ [ 1wl[iw[io] @0 w 16
Nephropathy, 2 2 2 k! 5 0 (* 0 0 o
progressive, chronic

i2 months
N examined 19 10 9 10 8 9 19 10) 9 10
Nephropathy, 3 5 9 10 8 0 4] 1 | 0
progresstve, chrontc

24 months
N examined 55 55 55 55 35 55 55 54 35 35
Nephropathy, 44 S51% | S4%% [ 32% 51% 37 42 45 45 42
progressive, chronic
Hyperplasia, collecting 3 11 11 19%% 1 [9x* [ 7 9 8 7 3
ducts

*p< 0.05; ** p< 0.0]

More detailed information on chronic progressive nephropathy is given in the table
below. Chronic progressive nephropathy is clearly a common observation even in
control animals, reaching 100% in male controls (scheduled sacrifice) at 24 months.
However, as these tables indicate, there was a tendency for treated males to show an
increased incidence of the condition earlier in the study. 1t is possible that the test
substance has accelerated the development of this abnormality,

Chronic progressive nephropathy in the carcinogenicity phase group: unscheduled
{premature) deaths and scheduled sacrificed animals (at 24 months)
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Dose (ppm) i
Findings Males Females :
1] 25 250 1000 | 2500 1] 25 250 1000 2500
Unscheduled deaths 32 38 26 28 40 28 24 25 23 28
(number of animals)
Number of animals | 21 33 26 25 37 16 12 ] 15 TN
affected
Percent incidence 66 87 100 89 93 57 60 72 03 64
Scheduted deaths 23 17 29 27 15 27 35 30 32 27
{number of ammals}
Number of animals 23 17 28 27 14 21 30 27 30 24
affected {
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| Percent incidence | 100 | 100 | 97 | 6 | o3 | 78 | & | 90 | 94 | 89 |

Other non-neopiastic findings included an increased incidence (P<0.05) of focal
hyperplasia of the pars distalis of the pituitary (hat was observed at 2500 ppm in
males (32/53) and females (36/35), relative to controls (21/55 and 22/55,
respectively). Increased incidences of depletion of ovarian corpora lutea and follicles
were observed at 2250 ppm. Squamous gland metaplasia of the uterus and vaginal
granular cell hyperplasia were also observed at 2500 ppm. Focal mineralization in the
brain was obscrved in high-dose males.

Neoplastic findings: The only treatment-related neoplastic finding was that of
squamous cell umors of the cornea (one papilloma, one carcinoma) observed in two
males in the 2300-ppm dose group. It was suggested by the study authors that these
tumors resulted from the corneal inflammation and regenerative hyperplasia resulting
from tyrosinemia, and are not relevant to human risk assessment. Other tumors which
were observed showed no relationship to dose or were considered to be consistent
with those tumors found in ageing rats, and were not evaluated as related to treatment.

Conclusions und Critiqgue
Only limited historical control data were included with the report.
Treannent-relaed findings were seen in the eyes, liver, kidney, thyroid, and pancreas.

Findings ir. the eye were considered by the study authors to be related to the
biochemical mechanism of AE 0317309 as an HPPDase {4-hydroxyphenylpyruvate
dioxygenase) inhibitor leading to increased tyrosinemia in rats; and it was proposed
that they were not relevant to humans Tyrosine levels were not measured in the
study. Tyrosinemia is thought to result from inhibition of HPPDase, which is a key
¢nzyme in the wyrosine catabolic pathway. The study authors state that humans are
more capable of metabolizing and excreting excess tyrosine than rats, and that the
comeal effects of HPPDase inhibitors have been considered to be relevant for rats but
not for man. A citation to a report of the EU Scientific Commitiee on Plants in 2000
is given in support of this conclusion and some data on species difterences in the
metabolism of tyrosine have been supplied in Report nu. KITA 5.10/01. However this
remains a debateable issue given the range of effects of the test substance on the eyes
even at 25 ppm in the present study (increased incidence of corneal opacity and
neovascularization of the cornea in the males in the ophthalmoscopic observations at
24 months, a possible slight increase in corneal inflammation in males and an
mcreased incidence of retinal atrophy in female rats at 24 months in the microscopic
tindings; and increased observations of opacity in femaie rats at 24 months in the
macroscopic {indings). Of particular concern is the observation of ocular effects not
invidving the cornea (retinopathy), since the effects of HPPDase inhibitors claimed by
the study authers to be observed in rats bur not significant for humans are the effects
on the cornea USEPA considers the ocular effects in rats to be relevant to humans.

There were histopathological changes in the liver associated with increased liver
weights, bui these effects were only prevalent st 250 ppm and above. Chronic
progressive nephropathy was a commen finding in all animals, including the controls;
however there was a tendency for treated males 10 show a higher incidence of chronic
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progressive nephropathy earlier in the study. It is possible that the test substance has
accelerated its development, Kidney weights tended to be increased in males at
higher doses (250 ppm and above), particularly later in the experiment. Semi-
quantitative data indicated increased levels of protein in the urine in all treated groups
of males suggesting effects on the kidney. However fully quantitative data on protein
levels in the urine were not obtained. The study authors contend that this was a minor
observation with no corresponding histopathological findings. However hyperplasia
of the collecting ducts in the kidneys was somewhat more common in all treatment
groups of males at 24 months relative to controls, although this did not reach
statistical significance at the lower doses. Also, hyperplasia of the collecting ducts is
not likely to be directly associated with proteinurea.

The findings of colloid alteration and pigment deposition in the thyroid were
considered to be specific to the rat and to be normal findings in ageing rats by the
study authors (further discussion is in report KIIA 5.5.4/01). However it should be
noted that an increased incidence of colloid alteration was observed from 6 months
onwards in all trealed groups in the males. Also, there is a suggestion of a dose-
response effect associated with the increased occurrence in all treated groups of
brown pigment in both sexes at 24 months; with the effect tending to be greater
(“slight” rather than “minimal™) at higher doses (Report no. KIIA 5.5.4/01).
Moreover, in a 90-day oral study in rats (Report KI1A 5.3.2/01), males at 1000 ppm
and above showed loss of colloid in the thyrotd and follicular cell hypertrophy or
hyperplasia. Follicular cell hypertrophy, follicular cell hyperplasia and increased
follicutar diameter were also associated with treatment at the higher doses in males
(and follicular cell hypertrophy in females) in the present study. Thyroid effects were
also observed at 30 ppm and above in male and female parental animals in the two
generation reproductive toxicity study in the rat (Report no. KIIA 5.6.1/01).

There were some indications of a dose-related increase in thyroid weight in the
present study at 6 and 12 months, but not at 24 months.

It is clear that the test compound is having an effect on the thyroid. These effects
appeared at the lowest dose in the present study. For example, the incidence of brown
pigment at 25 ppm was clearly increased over control levels in both males and
females sacrificed on schedule at 24 months.

The incidence of diftuse acinar degeneration/atrophy in the pancreas was raised at
higher doses throughout the study. The study authors suggest that this may be a
tyrosine-linked effect, since these findings were not observed in the mouse or dog,
which they state are not as prone to tyrosinemia.

The study authors also suggest that the only treatment-related neoplastic tindings,
squamous cell tumors of the cornea in the highest dose group, were probably due to a
non-genotoxic preliferative mechanism and secondary to rat-specific increased
plasma tyrosine concentrations not relevant to man.

The study authors proposed a NOAEL of 25 ppm (1.0 mg/kg bw/day in males and 1.4
mg/kg bw/day in females) and stated that there was no indication of neoplastic
findings which are relevant to man. The study authors considered 250 ppm to be the
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LOAEL (10 mg/kg bw/day in males and 14 mg/kg bw/day in fermales), apparently
based on raised cholesterol levels at this level.

However it does not appear that a NOAEL/NOEL can be established for this study
(NOAELMNOFEL<1.0 mg/kg bw/d), because there is some evidence of effects of the
test compound on the eyes of male and femaie rats at the lowest dose, 25 ppm, and
imsutficient evidence has been supplied to permit such effects to be dismissed as
irrelevant to humans. Other significant findings at 25 ppm included high levels of
protein in the urine in males, colloid alteration in the thyroid in rnales and brawn
pigment in the thyroid in both sexes, and an increased incidence in the males of
collecting duct hyperplasia in the kidneys.

Furthermore. zecording to the OECD Guideline 433, which is cited in the present
study., negative findings in a carcinogenicity fest in rats are only acceptable if survival
i each dose group is 50% or more at 24 months. In the present study, survival at 24
months was less than 50% in four of the five male study groups, including controls, as
well as in the female control group. Therefore, this study is not acceptable from the

point of view of assessing cardiniogenicity.

Mechanistic Sradies

Mechanism of action and supporting data

Report: KITA 5.5.4/01, Mann, P. C.; 2005

Title: Scientific advisory group review of the thyroid from SA 02453: A 6-month
toxicity chronic toxicity and carcinogenicity study of AE (317309 in the Wistar
rat by dietary administration - SAG report

Laboratory Experimental Pathology Laboratories, Inc.. PO Box 12766, Research Triangle
Park, NC, 27709, USA

Study date 26 October 2005

Report No.: 393-043

Document N, M-266373-01-2

Guidelines: None

GLP/IQA No

Histopathoiogical sections of the thyroid from male and female rats from the above-
described rat <hronic/oncogenicity study {Report no. 3.3.2/01) were examined by an
independenrt panel of senior pathologists to determine whether the morphologic
changes observed in the thyroid represented an adverse effect of AE 0317309 in the
thyroid. Bayer CropScience sponsored Experimental Pathology Laboratories, Inc. to
establish a scientific advisory group consisting of independent consultant pathologists
to review sevaral issues involving the thyroid arising from toxicology studies with AE
0317309

The incidence and severity of the findings of colloid alieration and pigment deposition
are skown in the following tables.
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Incidence and severity of colloid alteration and pigment deposition in the thyroid
of rats in the carcinogenicity phase (“24 months”): unscheduled (premature)

deaths
Dose in ppm
Findings Males Females
0 25 250 1000 [ 2500 0 25 250 | 1000 2500
N 32 38 26 28 40 28 20 24 23 28
Colloid alteration: | 11 13 iz 12 24 ! 0 2 3 P
Total (% (349} | (34%) { (46%) | (43%) | (60%) | @%} | (0%) | (8%) | (13%) |  (4%)
incidence)
Minimal 7 i3 8 5 16 1 0 | 3 |
Slight 4 {} 4 6 7 8] 0 | 0 0
Moderate ( {} 4] 1 1 0 0 1] 0 0
Pigment 0 1 12 12 23 t 1 Z l 3
deposition: (%) § (3%) | (96%) | (43%) | (58%) | (0%) | (5%) | (8%) | (4%) | (18%)
Total (Ofu
incidence) .
Minimal 1] | 3] 7 15 0 1 2 1 3
Slight 0 0 6 5 8 0 0 0 0 )

Incidence and severity of colloid alteration and pigment deposition in the thyroid
of rats in the carcinogenicity phase (“24 months™): scheduled deaths (at 24

months)
Dose in ppm
Findings Males Females
0 25 250 1000 2500 0 25 250 1000 2500
N 23 17 29 27 15 27 a5 30 32 27
Colloid it Il 24 18 9 3 3 7 14 7
alteration: (439%) | (65%) 1 (83%) | (67%) | (60%) | (11%) | (9%) | (23%) | (31%)} | 126%)
Total (%
cidence)
Minimal i 7 13 [ 3 3 3 5 5 4
Slight 4 4 i @ 4 v} 0 2 5 3
Moderate 0 () G 3 2 0 [y 0 0 4
Pigment 3 13 27 21 15 0 0 12 13 13
deposition: (13%) | (76%) | (93%) | (78%) | (100%) [ (0%) | (17%) | (40%) | (41%) 1 148%)
Total (% *‘
incidence)
Minimal 3 13 8 6 8 () 6 12 8 ]
Slight 0 0 19 15 7 0 0 0 3 KN

The pathology expert group noted that the colloid alterations were present in all
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e

groups including controls and that the morphology was similar between control and
treated groups, the primary difference being an increase in the number of follicles
affected in treated groups. Additionally, colloid changes were seen in the absence of
follicular cell hypertrophy, and were not considered to indicate a persistent alteration
in thyroid funciion m this study. Similarly. the brown pigment observed in the
follicular cells was considered to be similar in morphology between control and
treated animals This pigment was evaluated to be suggestive of lipofuscin, which is a
normal pigment often associated with aging and seen in a number ol organs under
untreated conditions.

It was the opinion of the pathology expert group that the colloid alteration and
pigment deposition observed in rats administered AE (317309 tor two years were
representative «f normal age-related physiologic changes specific to the rat, and that
these findings were not adverse.

While noting this opinion that the changes resemble normal ageing effects in the
thyroid, it nay nonetheless be significani that the test substance appears, in a number
of studies, 1o accelerate and increase the effects relative to controls, For example, it is
clear that in the rats sacrificed on schedule at 24 months the percentage incidence of
brown pigment deposition is higher in the treated groups (including at 25 ppm) in
both sexes. This question is discussed further in the report on the chrenic study in rats
{Report no KitA 5.5.2/01).
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Carcinogenicity study in the mouse

Report: KIIA 5.5.3/01, Steiblen, G.; 2006

Title: AE 0317309 — Study type: Carcinogenicity feeding - mouse - Carcinogenicity
study of AE 0317309 in the ('57BL/6J mouse by dietary administration

laboratory Bayer CropScience, 355 rue Dostolevski, BP 153, 04903 Sophia Antipolis Cedex,
France

Study duraticn 3 Septemnber 2003 - 7 October 2003

Report No.: SA 03172

Document N M-267521-01-2

Guidelines: OECD 451 May, 1981); EEC Directive 88/302/EEC, Method B.32 (November,
1987); US OPPT'S Series 870.4200 {August, 1998); MAFF no. 12 Nousan no
8147 (Nevember, 2000)

GLPQA Yes

Materials and Merhods

AE 0317309 {batch Op. 14, purity 95.7%) was incorporated into rodent diet and
administered ai 0, 100, 1000 or 4000 pprma to groups of 60 male C37BL/6J mice.
Groups of 60 females received 0, 100, 1000, and 6000 ppm. These doses were
selected based on 28 day (SA 02080) and 90 day dietary (SA 03015) studies. In the
28 day study, urothelial hyperplasia was observed in males at 5000 ppm. No
compound refated effects were observed in mates or females upto 3000 ppm. Based
on this infirmation the above doses for carcinogenicity study were selected. In the
carcinogenicity study, females receiving 6000 ppm in the diet for the first 18 weeks of
the study exhibited excessive mortality; therefore, this dose was decreased to 4000
ppm from week 11 onwards. These concentrations resulted in doses of 0, 13.6, 137,
and 560 mg/kg bw/d for males and 0, 16.7, 168, and 713 mg'kg bw/d for females.
Alter 52 weeks, 10/sex from each group allocated to the chronic phase of the study
were sacrificed and necropsied. The remaining 50 animals/sex/group, allocated to the
carcinogenicity phase of the study, continued treatment until the scheduled final
sacritice of the study after at least 78 weeks of treatment.

The stability o the test substance at 2 and 15000 ppm dicts was verifted for up to 82
and 95 davs in a study, SA 02017, respectively, when kept at ambient temperature.
The homogeneity and concentration of the test substance i the diet were also verified
as acceptable. The mice were housed singly in suspended stainless steel wire cages,
and diet and water were provided «d libitum except for fasting overnight prior to
blood sampling. Body weights were measured on the first day of treatment, weekly
for the first |3 weeks of the study, and then at 4-week infervals through the end of the
study. Clinicai signs and mortality were monitored twice daily on weekdays and once
daily on weekends and holidays. Ophthalmoscopic ¢xaminations were conducted on
all animals during the acclimatisation phase and on all surviving animals at the end of
the study. Ophthalmoscopy was performed on 24 animats/sex/dose (all animals from
the interim sucrifice phase and the first surviving 14 animals from the final sacrifice
phase) after approximately 3, 6. 9, and 12 months, and on all surviving animals at
approximatelv 18 months.

At the end of the one-year treatment period, blood was collected for hematology from
the survivig snimals in the one-year sacrifice group and from the first 10 surviving
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animals of the terminal sacrifice group. At the end of the study, blood was collected
from the first 20 surviviag animals of the terminal sacrifice group. At both time
points, blood was collected after overnight fasting by puncture of the retro-orbital
venous plexus under isoflurane anesthesia. The following hematological parameters
were measured ; hematocrit (Hct), haemoglobin (Hb), leukocyte count (WBC),
erthyrocyte count (RBC), platelet count (PLT), leukocyte differential count, mean
corpuscular hemoglobin (MCH), mean corpuscular hemoglobin concentration
{MCHC), mean corpuscular volume (MCV). At the 12-month and terminal sacrifices,
animals were anesthetized by pentobarbital injection and sacrificed by
exsanguination. A gross necropsy was conducted, selected organs were weighed, and
organ and tissue samples were taken for histopathological examination. The
following tissues and organs were sampled: tongue, submaxillary (salivary) gland,
esophagus, stomach, duodenum, jejunum, ileum, cecum, colon, rectum, liver, gall
bladder, pancreas. trachea, lung, nasal cavities, pharynx, larynx, aorta (thoracic),
heart, bone marrow (sternum), lymph node {mesenteric), lymph node (submaxillary’.
spleen, thymus, kidney, urinary bladder, testis, epididymis, prostate gland, seminal
vesicle, ovary, uterus (with cervix), mammary gland, vagina, brain, sciatic nerve,
spinal cord, eyes (retina), optic nerve, pituitary gland, adrenal gland, lachrymal
exorbital gland, parathyroid gland, thyroid gland, Harderian gland, bone (sternum),
skeletal muscle, skin, all gross lesions and masses, including their regional lymph
node if possible, articular surface (femorotibial joint). The following organs were
weighed, paired organs being weighed together: liver, heart, spleen, kidney, testis,
epididymis, ovary, uterus (with cervix), brain, and adrenal gland.

Statistical Analysis

Appropriate methods were employed to analyze body weights, food consumption,
absolute and relative organ weights, hematology parameters, survival analysis, and
tumor analysis. The methods employed as appropriate include Bartlett test, ANOV A,
Dunnett test,, Kruskal-Wallis test, Kaplan-Meier estimates procedure, Cox’s and
Tarone’s test, Cochran-Armitage and Fisher’s exact test. The methods employed are
adequate.

Findings

In all sections, the female high dose group will be referred to as having received AL
0317309 at a dietary concentration of 4000 ppm, although these animals received a
dietary concentration of 6000 ppm for the first 10 weeks of the study.

Mortalities: Both at 12 and 18 months, there was increased mortality in males (23%
and 50%. respectively) and females (35% and 60%, respectively) at 4000 ppm. At 18
months, the mortality in males at 100 and 1000 ppm was comparable to concurrent
controls, whilst that in females at these doses was about 50% below the controls.

Mortality (% animals dying unscheduled) in mice
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Study Section Dose (ppm) n
Males Females
0 100 1000 4000 0 100 1000 4000
To 12 months 5% 8% 10% 23% 8% 7% 10% 35%
To 18 months 14% 16% 16% 50% 30% 16% 16% 60%
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Data obtained {rom page 335, in the report.

Clinical signs: There were a number of treatment-related clinical signs, some of
which were (according to the study author) probably related to the excretion of parent
compound in the urine. These included hardness in the area of the urinary bladder,
soiled fur, reduced motor activity, labored or rapid respiration, and red urine. These
observations were mostly oceurred at the high dose. Urinalysis was not performed in
this study and 1o characterization of the red cotor in the urine was apparently
attempted (see table below).

Incidence of clinical signs (number of animals)

[T i Dosc (ppm)
Finding Males Females
0 100 1000 | 4000 0 100 1000 | 4000

N 6t 60 60 60 60 60 60 60
Soiled fur, cither general or localized ] () 2 43 2 0 3 9
Reduced mator activity | ] 2 & 3 1 3 12
Prostration ! G L 5 0 0 1 3
Tremors {i 1 1 4 ( 1 0 1
Red urine 0 0 0 4 0} 0 0 1
Labored respiration {0 0 0 4 0 0 0 2
Rapid respiration i ) 1 (} 0 0 0 4
Cold 1o touch | 0 0 6 3 0 1 3
Abdomen distended \ | ] g 0 1 | 3
Hardness iv_the urinary bladder area g 0 0 52 0 1 0 33

Data obtained from page 34, in the study report

Body weight und body weight gain: Body weight and body weight gain were
decreased at 4000 ppm. Body weight was unaffected ar 1000 ppm in males, however,
body weight gain was statistically significantly decreased in this group over the first
year of the studv: and there was some evidence of a dose-response relationship.
Because the vrues at 1000 ppm were slightly hevvier a0 the beginning of the study
than their concurrent conrols, decreased body weight gain over the course of the
study resuited nosiilar terminal body weiahts, This effect was considered to be due
to treatment. Mean body weight and body weight gains of females were not affected
at 1000 ppm. The mean terminal body weights and body weight gains of females at
4000 ppm decreased 8% and 15.7%, respectively and were statistically significant {p
<0.05or 0.0}, Decreases in body weight and body weight gains at 4000 ppm were
considered to be treatment-related (see table below).

Body weight and body weight gain in micc fed diets containing AE 0317309
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o Dose (ppm)

Study L Males Females

day/period | 0 [ 100 [ 1000 [ 4000 ¢ [ 100 [ 1000 | 4000
L B Body weight,
N Bk 13 o14 203 178 178 17.8 17.9
8 21.3 21.8 21.9 21.5 17.9 17.7 17.6 17.5
o 74 379 275 26.8 222 226 225 22.3

174 RN 30.2 298 | w7 | a2 247 343 24.0

370 32.2 32.5 31.5 29.9%* 273 27.3 27.7* 26.8

540 32.0 32.5 32.0 29,4 28.0 27.8 274 26.5%*
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Body weight gain, g
1-8 0.9 0.6** 0.5%* 0. 3%* 0.1 -0.1 -0.2 ~{).4**
1-92 6.5 6.7 6.1* 5.5%* 4.4 4.8 4.7 4.4
92-176 2.4 23 2.3 1.9%* 2.0 2.k 1.7 I.7
176-344 2.4 2.4 | 74* 1.3%* 3.0 2.6 3.5 2.8
344-540 -0.3 -0.0 0.6** -0.4 (1.3 0.4 -().2 -0.2
1-540 11.0 11.3 10.7 8.0+ 10.0 9.9 9.6 8.6%

Data obtained from page36, in the study report
*p<0.03. **p<0.01

Food consumption: There was no effect of treatment on food consumption at any
dOSE level.

Ophthalmoscopy: There were no treatment-related ophthalmoscopic findings.

Hematology: RBC, Hb, Het, and MCHC were decreased in females at 4000 ppm at
1% months (showing indications of dose-response relationships), with decreases in
most parameters also at 12 months. MCV was slightly increased in females at 4000
ppm at 18 months. In males at 4000 ppm, similar hematological effects were
generally observed at 18 months. The perturbations seen at 4000 ppm were
considered to be treatment-related.

Selected hematological findings in mice fed diets containing AE 0317309

Daose (ppm}
Parameter Month Males Females
0 100 1000 4000 1} 104} 1000 4000

RBC 12 9.60 9.53 9.46 9.20 9,50 9.44 9.40 9.00
10 18 9.85 9.79 9.61 9.14* 9.7 8.97 8.82 T.70%*
Hb 12 14,2 14.3 14.2 14.0 14,5 14.4 14.5 13.6%*
g/dL I 13.9 14.2 13.7 13.G 13.8 13.6 13.2 11.6%*
Het i2 0.471 0472 | 0470 0.463 0.481 0.478 0.478 (0.461*

I8 0.448 (.455 0.448 (.428 0.441 0.435 0.429 | (.385**
MCV 12 49 50 50 SO** 51 51 51 51
fl 18 46 47 47 47%x 48 49 49 S{r*
MCH pg 12 4.7 15.0 15.0% | 15.2%* 15.3 15.3 15.5 15.1

18 4.1 14.5% 143 14.2 15.1 15.1 5.0 15.1
MCHC g/dL 12 30.1 30.3 30.2 30.2 30.1 30.1 304 20§

18 30.9 3.1 30.6 30.2% 314 31.2 30.8 20.9%*
WBC 12 3.3 3.2 3.2 2.1* 3.2 3.5 3.7 3.7
10%L 1% 2.8 22 2.4 2.1 2.6 3.0 3.0 24.3

Data obtained from Table 7, pages 148 - 156, in the study report.
* 5 < 0.05.% p < 0.01,

Organ weights: The majority of statistically significant organ weight changes were
restricted to 4000 ppm mice sacrificed at 18 months. Kidney weights in males were
increased at 12 and 18 months in the 4000 ppm dose group. Absolute brain weight
was reduced at 4000 ppm at 18 months in males, although it was actually significantly
increased as a percentage of body weight. Relative liver weights were increased in
both males and females at 18 months, reaching statistical significance in all treated
males, with no clear dose-response associated effects on absolute liver weights.
Absolute and relative spleen weights were increased in males and relative spleen
weights in females at 18 months in 4000 ppm group. Organ weight changes occurred

-
<
w
=
=
O
o
Q
L
=
—
L
o
0 4
<
=
o
L
2]
=

63




-
<
L
=
-
O
o
(@
L
>
—
L
O
04
<
=
o
L
2
>

EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149993 - Page 64 of 88

at 4000 ppm were considered to be treatment-related (see tabie below],

Absolute and relative organ weights

Dose (ppm)

Parameter Males : Females

N 0 | 100 | 1000 | 4000 | 0 | 100 | 1000 | 4000

12-month sacrifice

Terminiaf bady wt, g 27.6 285 1 265 26.1 22.3 234 23.3 229
Brain weight, g 0.460 0.463 0.456 0.450 0.470 0.477 0.476 9.463
Brain weight. 1.67 1.63 1.72 1.73 201 2.05 2.06 2.03
% body weight
Liver weight. g 1.17 1.20 .12 1.23 1.12 1.17 1.16 1.21
Liver weight, 4.24 2z 416 72 5.404 5.00 5.01 5.28
% body weight
Kidney weight, g 0.419 0.432 0.402 0.702* 0.342 .347 (.358 0.376
Kidney wetghi. 1.52 £.52 1.52 2.0k 1.54 1.49 1.54 1.64
% body weight

| Spleen weight, (.055 5.059 0.053 0059 0.094 .088 0.077 0.108
Spleen weight, 0.200 .204 0,202 0.226 142] 0.37% 0.326 0.470
% body werght

18-month sacrifice

Terminal body wt, g 28.1 28.6: 28.0 25.9%* 24.7 24.4 24.1 23.2%*
Brain weight, ¢ 0467 | 0463 | 0456 | 0446** | 0481 | 0480 | 0474 | 0.470*
Brain weight, 1.65 1.63 L.63 1.71* 196 1.98 1.97 2.03
% body weight
Liver weight, g 1.19 1,25% 1.20%% 1.22 1.34 1.36 1,39 1.39
Liver weight, 4.23 4.38% 4.01*% | 473k 543 5.59 5774 | 6.01**
% body weight
Kidney weight, 4 0.474 1472 0.465 0.9 * 0.4105 0,405 0.420 0.432
Kidney weight. 1.687 1.636 1.663 3. A6 1643 1.662 1.742 1.865
% body weighl
Spleen weisht, o 0.052 0.059* 0.060 0.056* 0.118 0.122 0.116 0.210
Spleen weight, 0.186 0.208 0.21a 210k | (0478 0.501 0,480 | 0.900%*
% body weight

*p < 005, % 4 < 0.01

Data obtained from pages39, 40, 41, 157- 169, in the report

Muacroscopic findings: Prior to the 12-month sacrifice, one male and three females out
of the animais dedicated to the 12-month satellite group at 4000 ppm were found dead

(male on day 240, females on days 60, 61, and 75, respectively). All of these animals

had yellow urinary bladder stones. In the 12-month satellite animals sacrificed as
scheduled. one male and four out of 7 females at 4000 ppm were found to have

stone(s) in the renal pelvis. Both males and females at 4000 ppm showed enlarged or

small kidncys. dilation of the renal pelvis, pale kidneys, or renal cyst(s). Stones or

gritty content were also observed in the urinary btadders of nearly all animals
sacrificed at 4000 ppm at 12 months, along with bladder distention in the majority of

these animais,

Gallstones were observed in 100 and 1000 ppm males, and 1000 and 4000 ppm
females, among animals sacrificed as scheduled at 12 months and the incidence in
cotcurrent controls was zero; however. there was no dose-response relationship in

their incidence (see table below).

oy
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Macroscopic observations at 12 months

Parameter Dese in ppm

Males Females

0 100 1000 [ 4000 0 100 1000 | 4000
N 9 9 10 9 10 9 9 7
Kidney
Obviously large 0 ; 0 7 0 0 | 2
Obviously small It 0 0 t 0 & 0 4
Stone(s) (] 0 0 1 }] 0 0 4
Pelvic ditation 0 8] 0 6 { 0 0 3
Pale 0 0 0 1 0 0 0 3
Cyst(s) 0 0 0 1 0 0 () 2
Urinary bladder

Gritty content {(stone(s)) 0 0 0 8 0 { 0 6
Distended 0 0 0 8 0 { ( 4

Gallbladder
Stone(s) [ o "2 17T 10 T 1 o oT 2 711

Data obtained from pages 42-43. in the report.

Among the animals in the {8-month study group, the majority of those which died
unscheduled at 4000 ppm were found to have died due to acute or chronic renal
tailure, due to urinary tract blockage or chronic kidney and/or urinary bladder
intflammation, respectively, Stones were found in the kidney and/or urinary bladder ol
these animals; other findings at necropsy of unscheduled deaths were enlarged or
small kidneys, renal pelvic dilation, pale kidneys, renal cyst(s), distention of the
urinary bladder, and gallbladder stones or concretions. Similar findings were observed
in animals sacrificed at 18 months, Increased incidence of gallstones was a relatively
common observation in all treated groups at scheduled sacrifice, although there was
no dose-response relationship. Other observations in both the scheduled and
unscheduled death groups tended to be restricted to the medium or high dose. Renal
effects observed at the high dose could probably be related to treatment.

Macroscopic findings (number of animals affected) in mice either found dead,
sacrificed humanely, or sacrificed at 18 months
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Dose (ppm)
Organ Finding Males Females
o [ 100 ] 1000 T 4000 ] o T 100 | 1000 | 4060
Unscheduled deaths
N 7 8 8 25 15 8 8 30
Obviously large 0 0 8 6 0 0 1 ]
Obviously small } 0 0 2 0 G () 6
] Stone(s) {0 0 0 7 0 0 0 10
Kidney Pelvicdilation | 0] 0 | 0 L i1 ] o [ 6 | 0 | i3
Pale 1] | [ 9 t 0 | 7
Cyst(s) 1] 0 1 7 0 0] 0 7
Urinary Stone(s) Q 0 4 22 0 i 0 18
bladder Distended ! 2 1 10 0 1 { 11
Gall bladder | Sione(s) 0 0 3 0 0 0 0 0
Scheduled sacrifice
N 43 42 42 25 35 42 42 20)
Kidney Cyst(s) i 0 0 Lo 0 0 1 7
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T Stone(s) 0 0 G 7 0 0 0 13
Pale 0 1 { 7 O b 3 8

Obsiously small 0 0 (i 3 0 0 Q 7

Pelvic dilation 0 0 i 9 0 () 1 it

Urinary Stone(s) 0 & 2 24 0 1} 0 11
biadder Distended 0 0 i 13 0 {} 0 0
Gall bladder | Stone(s) I 10 5 7 & 3 7 2

Data obtained from pages 43-45, in the report.

Non-neoplastic microscopic findings: Microscopic examination was not conducted at
12 months. Al 1% months, histopathologic findings included a dose-related increase in
the incidence of minor to moderate centrilobular hepatocellular hypertrophy in males
and females at 1000 and 4000 ppm; which was statistically significant in the males at
1000 and 4000 ppm and the females at 4000 ppm. This was considered to be
treatment-related. Most of the other findings were observed in the urinary system
(kidney, urinary bladder, and ureters) at the high dose in males and females and
prostate mukes and were associated with stones and concretions observed in the
urinary system at the same dose. An exception 13 the occurrence of gallstones, which
were observed at an increased incidence in all treatmen: groups in both sexes,
although no dose-response relationship was present.

Non-neoplastic microscopic findings in all mice at 18 months

T Dose {(ppm)
Finding Males Females
0 [ 100 J1ooo | 4000 | o T 100 | 1000 | 4000

Liver
N (includes unscheduled and . " . . )

] i ]
scheduled deaths 50 50 0 54 50 50 50 50
Centrilobular hepatocellular 0 | P R 0 0 3 .
hypertrophy
Hepatocellular vacuolation: 30 20 20 t3 37 30 39 23
diffuse
Hepatocellular vacuolation: .

; ‘ ] i ; {
mainly periportal . diffuse ( ! ! 0 ¢ . 0
lnterstfltlal 'T"X“E celi mnfiltrate: 14 19 % YR 1y 20 25 17
focal " muitifocai
Gall bladder

Gallstones 4 [G** | 20k [ G** 0 5 14+* ke
hpit}_u?llal hvperplasia  focal / | 5 6 0 4 | 3
muitifocal

Kidney
Pelvic stones. unilateral { 0 { L(** 0 0 U 2|
Pelvic stones. bilateral { 0 0 ; () Q0 £ 3
Co_llectmg ducts nyperplasia: 0 o o STTR 0 5 | 3%k
unilateral
Collecting ducts nyperplasia: 0 ) 0 y (i f [ ¢
bifateral
Pelvic epithalinm hyperplasia: .
unifaterai: focal “multifocal Y V l v Y 0 : e
Pelvic epithelium hyperplasia: -
bilateral: focal / multifocal Y 0 4 L 0 ! l 4
Papiilary fibrosiz / atrophy: 0 {1 2 | A 0 ] 1 | G
uniiateral
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Papillary fibrosis / atrophy: 0 i 0 [ 2% 0 0 0 4%x
bilateral
Atrophy / fibrosis / scar: cortex / e
medulla: unilateral ¢ 0 ! 18 ! 1 0%x ) 2T
Atrophy / ﬁbrosxs / scar: cortex / 0 . 0 a4 , 0 | grs
medulla; bilateral
Suburothelial mixed ceil )
. . ) * 3
infiltrate: focal / muitifocal ¢ 0 v 8 Y v u h
lmerst‘ltlal hemorrhage(s): focal 0 ; G . 0 0 0
/ multifocal 1
Glomeru]ar_chamber ditatation: 0 0 | g P 3 4 .
focal / multifocal
Tubular dilatation: cortex: 1 3 3 204 10 4 8 26%*
diffuse
Pelvic dilatation: unilateral 2 | 2 6 2 ¢ 1 12+*
Pelvic dilatation: bilateral 0 I i 33k 1 0 0 1 5**
z Kidney
Papillary necrosis: uniiateral:
. | 1 2 4
m focal / multifocal ! 7 0 : - ]
Papillary necrosis: bilateral:
. ; ) | 2 ( {
focal / multifocal ( { ¢ 0 N l '
z P_apﬂlary necrosis: uq:lateral / | " | 7+ " | 5 4
bilateral: focal / multifocal
‘ Cortical basophilic tubules: B 27 15 14 1% 20 13 23
unilateral
u qu]ectmg dL_lct concretions: 0 0 a o | 3 < (5an
unifateral / bilateral
G Cyst(s) 5 3 5 7 1 4 3 15+
Medullary tubular
n mineralization: focal 2 ! i it () | i} &
muyltifocai ]
Arteqtls / periarteritis: focal / 0 0 0 o* 0 0 0 o
m multifocal
Urinary bladder
> Stones: intraluminal { Q 0 174 Q 0 \ B
l I Stones: intraglandular 0 0 0 2 0 0 {) 0
Urothelial hyperplasia: simple:
; ; o 0 T T 0 I EEIEE
: multifocal / diffuse ! ‘ )
Urothelial hyperplasia: nodular / _
. : { 0 0 o | ) e
U glandular: muitifocal / diffuse ) 40 ) [ ! -
Urothelial hyperplasia: i N
o . } 2 *k { (o
m squamous; muitifocal / diffuse v ( 0 8 v ] !
Urothf:llal h_yperplasm: atypical: o 0 0 i 0 0 0 .
< focal / multifocal
Distention il 7 5 37+ 4 4 5 1 g%+
Muscu.lar hemorrhage_(s} G G 0 5 0 0 0 "
{ necrosis: focal / multifocal
Vasc‘u!ar congestion: focal / 0 0 o - 0 a N .
n muttifocal i
Interstitial edema: diffuse 0 9] 0 42%* 0 { { 27%E
m Adenomyosis: focal / multifocal 0O 0 ) 6* 0 0 0 0
!ntramuscular 1t|ﬂammatow cell 3 0 0 7k | | i e
infiltrate: focal / multifocal
m Suburothelial mixed cell i G | |1 0 0 . 4
infiltrate: focal / multifocal )
: Interstitial mixed cell infiltrate: 0 ) { | 7H% 0 o} 0 Lk
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focal / multifoca !
Serosal mlx_eq cell infiltrate: 9 i : e o 0 0 .
focal / multifocal :

Prostate
Intra-urethral stones 0 0 ] 3
Urethral urothelial hyperplasia: . i

. . o 0 € Bl b

simple focal / multifocal
Adenomyosis: focal / multifocal 0 {} i) 3

Ureters
Stones Y () g z 9 { 0 0
Urothelial hyperplasia; simple: . . .
mudtifocal / diffuse 0 0 ! ) v 0 ! :
Urothelial hyperplasia: nodular/

S . ) : : { v} 0

glandular: multifocal / diffuse ‘ 0 ) ) 2
Dilatation 0 } ; 4 1 i 0 1
Adenomyosis: tocal / multifocal 0 0 i} 2 0 i ] 0
Data obtained from Tables 10a, b, ¢, pages 47 -37, and 186 - 247, in the study

report.
*p <005 F <001

Further information on the incidence of gallstones in treated animals is given in the
table below. In both animals that died during the study (or were sacrificed moribund)
and those that were sacrificed at terrnination, the incidence of gallstones was elevated in
all treated groups relative to controls. There was no dose-response relationship in either
sex. However, given that the animals having unscheduled deaths were exposed to the
test substance for a shorter period, comparison of data from the unscheduled and
scheduled sacrificed animals gives some indications of a progression of this
abnormality ever time. In particular, in the unscheduled deaths group, the incidence of
gallstones was above control levels in the mid- and high-dose males and the high dose
{females oniy; whereas by the time of the scheduled deaths at I8 nionths, the incidence
was above control levels in all treated groups in both sexes (see table below). Itis
possible that the incidence of gallstones in the high dose groups would have been higher
but for the death of susceptible individuals from the development of stones in the
urinary svstem before gallstones could develop.

Incidence (number of animals affected ) with gallstones: unscheduled and
scheduled deaths (microscopic pathology)

Dos¢ (ppim)
Finding Males Females
100 100 4000 0 100 1000 4000
Unscheduled deaths (number of 7 8 R 35 15 & & 30
ammals)
Gallstones 1 i 3 5 0 0 0 1
Percent incidence 14 0 R 20 t) { Q 3
Scheduled dzaths (number of 43 42 iz 25 15 42 42 20
animals})
Gallstones K 16 17 11 0 5 14 4
Percent incidence 7 43 A0 44 0 12 33 20

Neoplastic mucroscopic findings: Treatment-related neoplastic findings were limited
to the urinusy react of males and temales at 4000 ppm, and wer: comprised of
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transitional cell carcinomas (which occurred at a statistically significant level) and
papillomas of the urinary bladder and urethra. The study authors hypothesized that
these tumors were probably related to the presence of urinary tract stones, and were
the result of a non-genotoxic proliferative mechanism associated with the concurrent
presgnce of secondary inflammation and hyperplastic findings in the same tissues.
Also, in males, treatment-related urethral transitional cell carcinoma of prostate was
seen in 1/48 vs (/50 in controls, was observe, though the incidence was low, it could
be considered the secondary effect of urethral stones. The relevant data are given in
the table below.

Treatment-related neoplastic microscopic findings

Dose (ppm) )
Finding Males Females
{ 100 1000 4000 0 100 1000 | 4000
N 50 49 | 50 50 49 47 50 49
Urinary bladder
M — transitional cell carcinoma 0 0 4] g+ 0 0 0 2
B — transitional cell papilloma ( 1] 0 3 0 0 2
Urethra (prostatic
M — urethral transitional ceil ¢ 0 0 |
carcinoma (N=48) |
**p < 0.01.
Conclusions

The study authors suggested a NOAEL of 100 ppm (13.6 mg/kg bw/day in males,
16.7 mg/kg bw/day in females), apparently based on increased liver weight and
centrilobular hepatocellular hypertrophy in males at 1000, together with gallstones which
were associated with epithelial hyperplasia in the gall bladder at this dose.

As well as having some effects at the mid and high dose in the liver {centrilobuiar
hepatocellular hypertrophy in males and females), there were effects in the kidney
(“atrophy/ fibrosis/scar: cortex/medulla: unilateral” in females).

Dietary administration of pyrasulfatole resulted in increased incidence of stones in the
urinary tract at 4000 ppm. Of more concern is the increased incidence of gallstones in
all treated groups. In the summary of studies provided by the applicant, it is stated
that the gallstones were composed of cholestercl. No details on the biochemical
mechanism of this gallstone formation or any proposed explanation for their
occurrence was supplied by the study authors. Consequently, although there was no
clear dose-response relationship in their occurrence, the observation of increased
incidence of gallstones in treated mice relative to controls must be regarded as
toxicologically significant. There was some incidence of gallstones in control males
{although not females), which suggests the possibility that this strain of mice may be
prone to gallstone formation. However no historical control data were provided.

Based on increased incidence in gallstones in all treated groups, no systemic NOAEL
could be established for this study (NOAEL<14 mg/kg bw/d)..
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of urinary bladder (males and females) and urethra (males) were observed in the 4000
ppm dose group. Based on the lack of NOAEL and increased incidence of urinary
tract tumors, the dosing was considered adequale and reached MTI) for testing
carcinogenic potential of the chemical.

Additionally, according to OECD Guideline 451 for carcinogenicity testing, which is
cited in this study, in order for a negative result to be acceptable. survival of all
groups should be no less than 50 per cent at 18 months in mice. Survival in the high
dose female group in this study was below 50 per cent. Therefore this study was not
considered to be suitable for the assessment of carcinogenicity. However, the study is
acceptable for regulatory purposes, since survival was above 25%. which meeis the
IS OPPTS Scries 87(.4200.
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R A : [/ s
Tek L\:ﬁi_"#j, aot b e
KIIA 5.3.2  Oral 90-day toxicity (rodents) (KTA 5.3.2/01 rat)
Report: KIIA 5.3.2/01, Langrand-Lerche, C.; 30, July 2003 ]
Title: 90-day toxicity study in the rat by dietary adminisiration
Test Substance: | AE 0317309: Pyrosulfatole - batch H2235, purity 97.4% w/w
Laboratory: Bayer CropScience, 355. rue Dostoievski, BP 153, F-06903 Sophia

Antipolis Cedex
Report No.: SA02017
Document No.: | M-102924-01-2

{;)tl:lgion: 13 February to 24 May 200Z

Guidelines: O.E.C.D. 408 {(1998). E.E.C. directive 92/69 - Annex V - Method B26
(1992); US E.P.A. OPPTS 870.3100 (August, [998)
M.A F.F. In Japan 59 NohSan No. 4200 (1985)

GLP/QA Yes

Materials and Methods

Test substance was ground to a fine powder and incorporated 1nto rodent diet by dry mixing
o provide the required concentrations. Diets were prepared every three weeks. When not in
use they were stored below minus 15°C. The stability of the test substance in the diet was
demonstrated before the start of the study at concentrations of 2 and 15000 ppm for a time
which covered the period of storage and usage in the study.

The homogeneity of the test substance in the diet was determined on the first preparation the
towest and highest concentrations. Dietary levels of the test substance were determined for
each concentration in each dietary preparation.

One hundred and fifty (75 male and 75 female) Rj: WI(IOPS HAN) Wistar rats obtained from
R. Janvier, Le Genest St Isle, France, were acclimatized to laboratory conditions
ftemperature: 20-24°C; humidity: 40-7(%; air changes: 15/hr; photo period: 12 hr on/12 hr
off) for 7 days prior to treatment and were 6-7 weeks old at the beginning of treatment. One
hundred and twenty rats were selected (60 male rats weighed 191-215 g and 60 females 160-
187 g) to he within 20% of the mean body weight for each sex on study day 1. Rats were
randomly assigned to six groups of 20 {10/sex) and fed treated diet at 0, 2, 30, 1000, 7000
and 12004 ppm for 90 days. The mean achieved dosage intake per sex per group (mg/kg
bw/day) was calculated on a weekly basis.

Rats were housed individually in wire cages throughout the study period. Cage-side
observations were conducted twice daily on weekdays and once daily on weekends and
public hol:days, while detailed clinical ¢examinations were conducted at least weekly during
the studly.

Neurological (grasping, righting, corneal, papillary, auditory startle and head shaking reflex)
examinations were carried out pretest and during the twelfth week of the study. Body
weights were measured during acclimatization, on the first day of the feeding pericd, and
weekly for the remainder of the study. Food consumption was measured on a weekly basis.
Ophthalmoscopic examinations were carried out prior Lo the start of the study and 1n weeks 2,
4. 8. and i2. Blood was collected by puncture of the retro-orbital venous plexus on study
days 91, 92, 93, 94 prior to sacrifice for haematology and clot activator for clinical chemistry,
and on scdium citrate for coagulation parameters. Rats were fasted overnight and
anaesthetized by inhalation of isoflurane prior o bleeding.
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RBC, Hb, Het, MCV, MCH, MCHC, WBC, differential cell and platelets were assayed. A
blood smear was prepared and stained with Wright stain, Prothrombin time was assayed.
Any significant change in the general appearance of the plasma and the serum was recorded.
The following clinical chemistry parameters were determined: total bilirubin, glucose, urea.
creatinine, total cholesterol, total protein, albumin, triglycerides, chloride, sodium, potassium.
calcium, and inorganic phosphorus concentrations were assayed. AST, ALT, AP and GGT
activities were assayed.

On study days 85, 86 or 87, in the moming, overnight urine samples were collected from all
rats. An approximately equal number of rats randomly distributed amongst alt groups were
sampled on cach day. Food and water were not accessible during urnine collection.

Any significant change in the general appearance of the urine was recorded, and the
following parameters were determined: quantitative parameters (urinary volume, and pH),
semi-quantitative parameters {glucose, bilirubin, ketone bodies, occult blood, protein and
urobilinogen) and microscopic examination of the sediment (presence of RBC, WBC.
epithelial cells, bacteria, casts and crystals).

On study Days 91, 92, 93 or 94, all surviving rats from all groups were sacrificed by
exsanguination under deep anaesthesia (pentabarbital, intraperitoneal injection of
approximately 60 mg/kg body weight). An approximately equal number of rats randomly
distributed amongst all groups were sampled on each day. Rats were fasted overnight prior to
sacrifice. All rats, cither found dead or killed for humane reasons, were necropsied. The
necropsy included the examination of all major organs, tissues and body cavities,
Macroscopic abnormalities were recorded and sampled. Adrenal gland, brain, epididymis,
heart, kidney, liver, ovary, pituitary gland, prostate gland, spleen, testis, thymus, thyroid
gland (with parathyroid) and uterus (including cervix) were weighed fresh at scheduled
sacrifice only. Paired organs were weighed together.

The following organs or tissues were sampled for pathological examination: adrenal gland,
aorta, articular surface (femoro-tibial), hone (sternum), bone marrow (sternum) brain,
epididymis, oesophagus, eye and optic nerve, exorbital lachrymal gland, gallbladder, heart,
Harderian (lachrymal) gland, intestine (duodenum, jejunum, ileum, caecum, colon, rectum},
kidney larynx/pharynx, liver, lung, lymph nodes (submaxillary, mesenteric), mammary gland.
nasal cavities, ovary, pancreas, pituitary gland, prostate gland, sciatic nerve, seminal vesicle,
skeletal muscle, skin, (cervical, thoracic, lumbar), spleen, stomach, submaxillary (salivary
gland), testis, thymus, thyroid gland (with parathyroid gland), tongue, trachea, urinary
bladder, uterus (including cervix) and vagina. A bone marrow smear was prepared from a rib.
stained with May-Grunwald Giemsa, but not examined. Samples were fixed by immersion in
10% neutral buffered formalin with the exception of the eye, optic nerve, epididymis and
testis that were fixed in Davidson's fixative. All the above mentioned samples, with the
exception of larynx/pharynx, nasal cavitics and exorbital gland were embedded in paraffin
wax. Histological sections, stained with hematoxylin and eosin, were prepared for all organs
from all rats (except Group 2, 2 ppm). Sections from significant gross findings observed at
necropsy were prepared from all rats.

Histopathological examinations were performed on all rats, either found dead or kalled for
humane reasons, in the control and Groups 3, 4 and 5. Liver, thyroid gland, lung, kidney,
urinary bladder and significant macroscopic findings of all the rats in the study were also
examined (except Groups 2 and 6).
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ey
|

Mean and standard deviations and statistical analyses were calculated for the following
variables for each sex separately for each group: body weight, food consumption,
haematclogy, clinical chenmistry, quantitative urinalysis and organ weight parameters.

Findingy

All results for homogeneity and concentration were within a range of 90 1o 105% of the
nominal concentration. All values were therefore within the target range of 85 to 115% of
the norainal concentration. The test substance was found to be stable in the rodent diet at
concentrations of 2 and 15000 ppm over a 82 days or 95 days period respectively af room
temperature.

The mean achieved dosage intakes of test substance were 0.0, 0.13, 1,96, 66, 454, and 830
mg/kg bw/day for males and 0.0, (.15, 2.32, 77, 537, and 956 mg/kg bw/day in females.

Mortalitics: There were no mortalities 1n the groups receiving 0, 2, 30, or 1000 ppm test
substance. At 7000 ppm, one male was found dead on day 8. one male was sacrificed for
humane reasons on day 70, and one malc was killed for humane reasons on day 83. At 12000
ppm, one female was sacrificed on day 13 for humane reasons. Four males in this treatment
group were found dead on days 15, 41, 45, and 72, and two males were killed for humane
reasons on days 43 and 64, prier 1o unscheduled termination of this treatment group in males
on day 72.

Cfinical sivns:

Two males at 7000 ppm and © males and one female at 12000 ppm were found dead or killed
for humane reasons during the dosing period. Clinical signs observed in these rats consisted
of intense vellow coloured urine, piloerection, soiled fur, general pallor, wasted appearance
and/or no faeces. Treatment related clinical signs were observed in a large number of rats at
7000 and 12000 ppm in both sexes. The signs extended over a period of time and consisted
of intensely yellow coloured urine associated on a few occasions with soiled anogenital area.
Other treatment related clinical signs noted on less occasions were: few or no faeces, wasted
appearance, cold to touch, pilocrection, reduced motor activity, laboured respiration, hunched
posture, 1acreased salivation and soiling around the mouth. White areas on eyes were noted
rwo maies at 7000 ppm and in one male and four females at 12000 ppm. At 1000 ppm,
yellow coloured urine was also noted for all males on a few days and one female presented a
white arei on eyes. No treatment related clinical signs were noted at 2 or 30 ppm.

No abnormalities were detected during the neurotoxicity assessment. At 12000 ppm, one
temale had no pupillary reflex; this finding was probably a consequence of comeal opacity.

Body weiyht and body weight gain: Mean body weight gain was less than that of controls in
both males and females at concentrations at and above 7000 ppm. At 12000 ppm, a reduction
mn mean body weight gain of 70% was recorded in males during the first week of exposure.
At this concentration, the depressions in body weight gain ranged from 11.5 to 56% over
days 22 10 70. These decreases in mean body weight gain were significantly different from
controls {p < (.01) at all time points from day 8 to 70. In females at 7000 ppm and 12000
ppm, the depressions in mean body weight gain were 12.5 and 15.6% respectively, relative
to controls at the end of the 90 day penod. Body weight and body weight gain data are given
in the foliowing table,
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Data on body weight and body weight gain'

Do G ——
Endpoint | Study 0 2 30 1000 7600 120000
week

Males o
Body 0 203+7 [ 20247 [ 203+7 [ 202+6 | 20227 20146
weight, g 13 517£49 | S10426 | 532437 | 524%56 | 48936 ND
Body weight gain, g 314 308 329 323 287 ND
% of control 100.0 98.1 104.8 102.9 91.4 ND
Females o
Body 0 175¢6 | 176+6 | 17428 | 1747 | 17447 17426
weight, g 13 30329 | 306=19 | 301+22 | 301420 | 286+14 | 281225
Body weight gain, g 128 130 127 127 112 108%
% of control 100.0 101.6 99.2 99.2 875 | 844

1- Data extracted from Table 2. pp. 50-4, and Table 3, pp. 55-59.
ND = No data; “Males in this group were sacrificed on humrane grounds on day 72. #p < 0.03

Food consumption: At 2, 30 and 1000 ppm food consumption was unaffected.

At 7000 ppm, a reduction of food consumption was noted during the first week in both males
(28%) and females (15%), the difference with controls reaching statistical significance in
males only. Very slight reductions thereafter were also observed in both sexes but were not
statistically significant. At 12000 ppm food consumption in males was lower than control
values throughout the study. The largest reduction (29%) occurred in Week | and
statistically significance was reached during several intervals from Days | to 70. In females
at 12000, the mean food consumption was lower than control value on the first week of
treatment only (reduction of 28%) without reaching statistical significance.

Ophthalmoscopy: Neovascularization of the cornea and characteristic “snowflake™ corneal
opacities were noted at 7000 and 12000 ppm in males, and 1000 ppm, and {2000 ppm in
females. Snowflake™ corneal opacity was also observed in females at 7000 ppm (see table
below).

Data on neovascularization of the cornea and characteristic “snowflake” corneal opacities
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B Dose (ppm) ;
Endpoint o0 ] 27 3 ] w0 | 7000 | 120000
Males
Corneal Opacsty 0/10 /10 /10 0/10 2/10 ' 1/10
snowfake”
Neovascularization | (/10 0/10 0/10 0/10 210 1 11D

{

Females )
Corneal opacity 0/10 0/10 0/10 1/10 /10 1 410
“snowflake” i
Neovascularization | 0/10 0/10 0/10 110 0/t0 L 310

' Data extracted from pp. 45-49 of the study report.
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Huaematology: There were no treatment related effects on hematological parameters at any

dose.

Clintcal chemistry: In males, bilirubin, AST and ALT, urea, and creatinine were increased
{but not statistically significantly so) at the dietary concentration of 7000 ppm, while
cholesterol and triglycerides were statistically significantly increased at 1000 and 7000 ppm.
The increases in these parameters were not dose related. AP was decreased at 1000 ppm and
above when compared to contrels. These parameters showed less divergence from control
values in females. The relevant clinical chemistry parameters are shown in the following

table.

Selected clinical chemistry parameters in male and female ratsl

7 Dose (ppm)

Endpoint 0 2 30 1000 7000 | 12000°
Males

Bilirubi, 1.9+0.4 2.0+0.8 1.540.4 1.8+0.2 2.3+1.2 ND
pmol/T.

AST, TU/A 54+13 88+93 55+15 56421 110+146 ND
ALT, TU/L 27+11 62193 244 32413 54+71 ND
AP UL 7916 85L16 6910 63+10% 63+17 ND
Urea, 4.8840.54 | 5.0840.46 | 5.26+0.65] 501+£0.52 7.8945.81 ND
mmol/1.

Creatinine. 33+3 3445 364:5 3443 48+33 ND
umol/L.

Cholestera], 1.8240.34 | 214051 1 1.9440.50 | 2.64+0.65%* | 2,74=0,69%* ND
mmol/i.

Triglycendes, | 0.8240.22 1 1.0240.19 | 0.810.22 | 1.74+1.06%*% | [.38=0.42%* ND
mmol/L

Females

Bilirubin, 2.040.3 23405 2.1+0.4 1.8+0.8 2.040.4 1.840.3
umol/L.

AST, IU/A. 49:+7 4816 54+14 55£10 5849 56+5
ALT, 1U/1. 2245 2345 22411 2343 2247 24%6
AP, TUL 48+9 4348 46411 4748 47+10 48+2
Lirea, 5.3340.67 | 5.19+0.98 | 5.10=0.78 | 4 642098 6.00£1.35 | T.98£5.70
mmol/l.

Creatinine. 3542 38+5 3743 34+4 40+5 51£33
pmol/l.

Cholestero!, 1994031 | 3.0442.61 {1 19820271 2292042 2394023 | 2.5940.49%
mmol/1.

Trighycerides, | 0.60::0.21 | 0.9940.94 | 0.63+021 | 091+0.46 0.81+0.22 0.69:£0.20
mmaol/1.

i-Data extracted from Table 7, pp. 74-76.

NI = No Pata:

"Males in this greup were sacrificeid on hurnane grounds on day 72 ;
FpE005 0.0l
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Urinalysis: Inurinalysis, Ketone levels were increased from 1000 ppm in both males and
females. This is Hkely due to detection of the diketone structure of the test substance itself,
as the vast majority of the parent molecule is excreted in the urine unchanged. There was an
increased incidence of occult blood, erythrocytes, leukocytes, and epithelial cells in the urine
in both males and females at 7000 ppm and in females at 12000 ppm (males in the 12000
ppm group did not survive until the end of the study and urine was therefore not collected).

Organ weights: Mean absolute and relative liver weights were increased in both males and
females at 1000 ppm concentration and above. At 1000 and 7000 ppm concentration in
males, the relative liver to body weight in males was statistically significantly increased by
22 and 26% respectively. The respective increases for males of the relative kidney to bodyv
weilght were 3.5 and 38.6%, the latter increase being statistically significant.

For females the respective percentage increases at 1000, 7000 and 12000 ppm concentration
in relative liver weight were 8.7, 13 and 8.7% (all statistically significant) and in relative
kidney weight were 8, 25.4 and 30%.

Liver and kidney weights are summarized in the following table.

Mean absolute and relative liver and kidney weights'

Parameter Dose (ppm)
0 l 2 | 30 ] woo | 7000 | 12000°

Males
Terminal | 494.4+47.6 | 489.6424.4 | 510.2+ 500.7£36.4 | 465.7£55.4 ND*
body
weight, g
Liver 11.6£1.1 11.7+0.9 12.1=1.4 14.2+1.7 13416 ND
weight, g
Liver wtas | 2.3x0.11 2.4+0.17 244020 | 2.840.22%F | 2940 22%* ND
% body wit
Liver wtas | 540577 | 554%40.7 | 574+64.9 | 682487.3%* | 646+106.4% ND
% brain wi
Kidney 2.8240.29 | 2.6640.27 | 2.83+0.22 | 2.95+0.33 | 3.5940.57*=* ND
weight, g
Kidney wt | 0.57+0.03 | 0.54+0.03 | 0.5520.03 | 0.5940.04 | 0.79+0.20%* ND
as % body ;
wi
Kidney wt | 131.2£12.4 | 126.0£8.60 | 134.9£14.7 | 142.2=18.4 | 1722425 7** ND
as % brain
wi
Females ;
Terminal 290.1+£8.1 | 293.6=19.8 | 288.1+£22.2 | 287.4420.0 | 272.0412.4%* 269.1&24.8@
body
weight, g
Liver 6.740.5 6.9+0.8 6.9+0.8 7.3+0.7 7.1+0.5 6.9+0.5
weight, g
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)
e

Liver wias | 2.3x0.14 2.4+£0.21 24016 | 2.5£0013%*% | 2.640.14%* 2.540.12%
%% bOd)f Wi
Liver wi as
% brain wt
Kidney
weight, ¢
Kidney wi
as % body
wi

Kidney w
as % brain
wit |
1-Data extracted from Table 11, pp. 94-102.

ND = ne daie. “Males in this group were sacrificed on humane grounds on day 72 ¢ *p<0.05; **p<0.01.

330%15.4 { 337438.8 1 3454407 | 369432.0* 37028 4% 352+19.0

181011 | 1.BOX018 | 1.8340.11 1 96+0.17 2.1640.76 2.2220.75

0.63£0.05 | 0.64=0.06 | 0.64+0.04 | 0.680.04 0.794£0.25* 0.8240.31

§9.8+5.68 | 02.0+7.25 | 91.2+5.70 | 99.0£7.98 | 113.6340.7*% | 113.2438.5

Macroscopic pathology: In male rats either found dead or sacrificed prior to the end of the
study (3 at 7000 ppm and 10 at 12000 ppm), the principal cause of death was considered to
be related to caleuli in the urinary tract. Clearly treatment-related macroscopic findings seen
in these rats included gritty content 1n and dilation of the renal pelvis, enlarged kidneys, pale
or mottled color of the kidneys, and toct on the kidneys, and red or gritty content in the
urinary bladder, distension of the urinary bladder, and red foct in the bladder, and enlarged
liver. Other findings which are less clearly related to treatment included dilation, dark.
content, and black foci of the stomach, soiled fur, and dark content in the intestines,

Treatment related macroscopic findings in male rats found dead or sacrificed prior to
the end of the study'
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) . Dose (ppm)
Organ . Finding 0 2 30| 1000 | 7000 | 12000

| N 0 0 0 0 3 10

Kidney(s Pelvic dilatation 0 ( 0 0 1 9
 Obviously large 0 0 0 0 0 3

i Pale 0 0 0 0 0 2

- Mottled 0 0 0 0 0 1

Focus(i), white 0 ¢ 0 0 0 1

Facus(i), red 0 0 0 0 1 1

Pelvis: gritty content 0 0 0 0 0 6

Liver Obviously large 0 0 0 0 0 2
Stomach Dilatation 0 0 0 0 0 1
Dark content { 0 0 Y 1 1

| Focus(i), black 0 0 0 0 1 3

Urinary Red content 0 0 0 0 1 1
bladder Gritty content 0 0 ( 0 1 9
Distended 0 0 ( 0 1 5

Focus(i), red 0 0 0 0 0 1

External Sailed fur 0 0 0 0 1 1 3

appearancg |
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| Intestines | Dark content | o [ 0 | 0 | o | | ] P
1-Data extracted from Table 12, pp.103-107.

In rats which survived to the end of the study, treatment-related macroscopic findings were
seen beginning at 1000 ppm (corneal opacity in one female) and above. In both males and
females from 7000 ppm, these findings included corneal opacities, abnormal shape of the
kidneys, mottled kidneys, dilation of and gritty content in the renal pelvis, gritty content and
distension of the urinary bladder, and gritty content of the ureters. A few females at 7000 and
12000 ppm were noted with small kidneys, and one female at 12000 ppm showed gritty
content in the urethra. A few treatment related changes observed in final-sacrifice rats were
within the urinary tract and the liver in both sexes, and the eyes and thyroid gland in males.
Males had enlarged liver at 1000 ppm, with prominent lobulation at 1000 and 7000 ppm.

One male had an enlarged thyroid at 1000 ppm.

Treatment related macroscopic findings in male and female rats at study termination’

-
— Dose (ppm) :
4 Organ Finding 0 | 2 [ 30 ] 1000 [ 7000 | 12000° |
m Males
N 10 10 10 10 7 0
z Eye(s) Opacity 0 0 0 0 2 0
: Kidney(s) Abnormal shape 0 0 0 Q i 6
Pelvic dilatation 0 1 0 0} 2 n
U Mottled 0 0 0 0 2 oo
O Pelvis: gritty content | 0 0 0 0 4 6
Liver Obviously large 0 0 0 3 0 {}
n Prominent lobulation 0 | 0 2 1 {0
Thyroid gland | Obviously large 0 0 0 1 0 v
m Urinary Gritty content 0 0 0 0 4 0
> bladder Distended 0 0 0 0 1 o
Ureter(s) Gritty content 0 0 0 0 3 no
- Females ;
- - N 10 10 10 10 10 g
U Eye(s) Opacity 0 0 0 ! 0 2
Kidney(s) Abnormal shape 0 0 0 0 2 2
o Pelvic dilatation 0 0 0 0 4 i
Obviously small 0 0 0 0 2 o
< Mottled 0 0 0 0 1 P
Pelvis: gritty 0 0 0 0 4 i
d content 7
n Urinary Gritty content 0 0 0 0 i N
bladder Distended 0 0 0 0 1 i
m Ureter(s) Gritty content 0 0 0 0 5 4 !
Urethra Gritty content 0 0 0 0 0 {
m 1-Data extracted from Table 12, pp. t07-111. o
= “Males in this group were sacrificed for humane reasons on study day 72.

Microscopic pathology: According to the study author, the dose of 12000 ppm was above the
Maximum Tolerated Dose in the rat and therefore, histopathological examinations were not
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-

Ji

conducted at this dose. Additionally, as 30 ppm was observed to be free of treatment related
effects, histopathological examination was not conducted at 2 ppm.

The treatment related changes observed in final-sacrifice rats were within the urinary tract
and the Liver in both sexes, and the eyes and thyroid gland in males. The following tables
summarize treatment related findings in males and females sacrificed at the end of study. The
abnormalities noted at 30 ppm were not regarded as treatment related as they were single
incidences. They were also noted in control temales.

Number of male rats showing microscopic findings following the administration of test
substance in diet for 90 days'

Dose (ppm)
Organ I inding 0 30 1600 7000
| Number male rats in group 10 10 10 7
Evel(s) Keratitis, mixed cellular, 0 0 0 2
h i | focal, unilateral
z Liver Hepatocellular hypertrophy., 0 0 9 6
| centrilobular, diffuse
m Kidnev(sy | Urolithiasis, pelvis ‘ (0 0 0 ]
z Urothelial hyperplasia, 0 0 1 1
simple, diffuse
: Urothelial hyperplasia, {0 0 0 4
simple, focal / multifocal
u Dilated renal pelvis, unilateral 0 1 2 2
O. Dilated renal pelvis, bilateral 0 0 0 2
Interstitial fibrosis, 0 0 0 3
n multifocal to diffuse
Dilated tubules, cortical, ] 0 1 3
J __| focal / multifocal
> Urinary Urolithiasis 0 0 0 2
bladder Urothelial hyperplasia, 0 0 0 4
| simple, multifocal to diffuse
: Thyroid Follicular cell hypertrophy / 0 0 5 2
giand hyperplasia, diffuse
U ) Loss of colloid, diffuse 0 ! 9 5
“ Ureter(s) Urolithiasis 0 0 0 3
' Urothelial hyperplasia, ] 0 0 2
< : simple, diffuse
E Ureteritis, mixed cellular. diffuse 0 {} 0 1
{ " Data extracted from Table 13, pp. 112-125.
Q.
L
2
=
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Number of female rats showing microscopic findings following the administration of
test substance in diet for 90 days'

Organ Finding Dose (ppm) :
0 30 1000 7000 4
Number of male rats in groups 10 10 10 10 ]
Liver Hepatocellular hypertrophy, 0 0 0 . !
centrilobular, diffuse :
Periportal vacuolation, 0 0 3 g 1;
hepatocellular, diftuse 1
Kidney(s) | Urolithiasis, pelvis 0 0 0 3
Urothelial hyperplasia, 0 I 0 e
simple, diffuse
Urothelial hyperplasia, I 1 ] 2
simple, focal / multifocal k i
Dilated renal pelvis, umlateral 0 0 0 I 5
Dilated renal pelvis, bilateral 0 1 0 0
[nterstitial fibrosis, 0 0 0 2
multifocal to diffuse o
Urinary Urothelial hyperplasia, 1 1 0 ; 4 ;
bladder simple, multifocal to diffuse L
Ureter(s) | Urolithiasis 0 0 0 4 |
Urothelial hyperplasia, 0 0 0 5
simple, diffuse ; o
Ureteritis, mixed cellular, diffuse 0 0 0 [ 2
Serosal mixed cellular infiltrate, 0 0 o 1 2
| focal N

Data extracted from Table 13, pp. 112-125.

Conclusion

The LOAEL is 1000 ppm (77 mg/kg bw/day) in females and 3000 ppm (454 mg/kg bw/day)
in males based on increased incidences of neovascularization of the cornea and “snow flake”
corneal opacity. The NOAEL is 30 ppm (2.32 mg/kg bw/day) in females and 1000 ppm (66
mg/kg bw/day) tn males.

Comment:
The study authors indicated that the Maximum Tolerated Dose (MTD) had been exceeded m
this study but the basis for the selection of the doses used was not discussed. This 90-day

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

Oral 90-day toxicity (rodents) (KIIA 5.3.2/02 mouse)

| Report: KHA 5.3.2/02, Steiblen G.; 2003
Title: 90-day toxicity study in the mouse by dietary administration
Test Substance: | AE 0317309: Pyrasulfotole - - batch Op. 1-4, purity 95.7% w/w
Laboratory: Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia
Antipolis Cedex
Report No.: SA03015
Document No.: | M-103284-01-4
Bt;:gmm 07 February to 21 November 2003
Guidelines: OECD 408 {1998); EEC 92/69 Annex V, method B26 (1992); US-EPA
OPPTS 870.3100 (1998); IMAFF 12 Nousan 8147 (1985)
' GLP/QA Yes

Materials and Methods

Test substance was ground to a fine powder and incorporated into rodent diet by dry mixing
1o provide the required concentrations. Diet formulations were prepared twice during the
study, for each concentration. When not in use diets were stored at minus 18°C. The stability
of the test substance in the diet had previously been demonstrated in the 90-day rat study
(SA02017; where samples of the diet at Z and 15 000 ppm were found to be stable over 95
days, respectively, at ambient temperature. The homogenetty of the test substance was
determined on the first formulation at the lowest and highest concentrations. Dietary levels
of the 1es1 substance were determined for each concentration n each dietary preparation.

One hundred and twenty C57BL/6 J@ 1co mice obtained from Charles River Laboratories,
Domaine des Oneins, L’ Arbresle Cedex, France, were accliimatized to laboratory conditions
for 7 davs prior to treatment and were six weeks old at the beginning of treatment. One
hundred mice were selected (male mice weighed 17.8 - 21.2 ¢ and females 14.9 - 19.0 g) to
be within 20% of the mean body weight for each sex on study day 1. Mice were randomly
assigned to five groups of 20 animals per group (10/sex/group) and fed treated diet at 0, 100,
1500 and 3000 ppm for 90 days. The mean achieved dosage intake per sex per group (mg/kg
bw/dav) was calculated on a weekly basis.

Mice were housed individually in stainless steel wire mesh cages. Diet and tap water were
availabie «d libitum except before blood and urine collection. Mice were checked twice daily
on weekdays and once daily on weekends and holidays for mortalities and clinical signs.
Body weight and food consumption were measured at weekly intervals throughout the study.
Mice were fasted overnight prior to blood collection, and blood for clinical chemistry was
drawn by puncture of the retro-orbital venous plexus under isoflurane inhalation anesthesia
immecdiately prior to necropsy. Urine samples were collected overnight on the night prior to
blood sampling and necropsy. Mice were sacrificed by exsanguination after deep anesthesia
and subjected to gross necropsy. The biood and urine samples were drawn on study days 91,
92,93 or “4d. in the morning prior to necropsy.

Any signiticant change in the general appearance of the plasma and the serum was recorded.
Total bilirubin, urea, total protein, albumin and total cholesterol concentrations and AST,
ALT and AP activities were assayed. Any significant change in the general appearance of the
wrine was recorded. The following urine parameters were checked: quantitative parameters
(pH). muctoscopic examination of the sediment was performed. and the presence of RBC.
WBC, epithelal cells, bacteria. casts and crystals was graded.
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On study Days 91, 92, 93 and 94, all surviving mice from all groups were sacrificed by
exsanguination under deep anaesthesia. All mice were necropsied. The necropsy included
the examination of all major organs, ttssues and body cavities. Macroscopic abnormalities
were recorded and sampled. Adrenal gland, brain, epididymis, heart, kidney, liver, ovary,
pituitary gland, prostate gland, spleen, testis, thymus, thyroid gland (with parathyroid gland)
and uterus were weighed fresh. Paired organs were weighed together.

The following organs or tissues were sampled for pathological examination: adrenal gland,
aorta, articular surface (femoro-tibial), bone (sternum), bone marrow (sternum), brain,
epididymis. oesophagus, eye and optic nerve, exorbital lachrymal gland, gallbladder, heart.
Harderian gland, intestine (duodenum, jejunum, ileum, caecum, colon, rectum), kidney,
larynx/pharynx, liver, lung, lymph podes (submaxillary, mesenteric), mammary gland, nasal
cavities, ovary, pancreas, pituitary gland, sciatic nerve, seminal vesicle, skeletal muscle, skin,
(cervical, thoracic, lumbar), spleen, stomach, submaxillary (salivary gland), testis, thymus,
thyroid gland (with parathyroid gland), tongue, trachea, urinary bladder, uterus (including
cervix) and vagina. A bone marrow smear was prepared from a rib, stained with May-
Grunwald Giemsa, but not examined.

Samples were fixed by immersion in 10% neutral buffered formalin with the exception of the
eye, optic nerve, epididymis and testis that were fixed in Davidson's fixative. All the above
mentioned samples, with the exception of larynx/pharynx, nasal cavities and exorbital gland
were embedded in paraffin wax. Histological sections, stained with hematoxylin and eosin,
were prepared from all the mice in the controi and high dose groups. The liver, lung, kidney
and thyroid gland were examined in all mice in the study. Significant macroscopic findings
were also examined in all intermediate dose groups.

Mean and standard deviations and statistical analyses were calculated for the following
variables for each sex separately for each group: body weight, body weight gain/day, average
food consumption/day, clinical chemistry, urinary pH (females only}), terminal body weight.
absolute and relative organ weights. Incidences of histopathology were not analyzed
statistically.

Findingy

The results for homogeneity and concentration of test substance ranged from 87 to 103% ot
nominal concentration and thus were within the experimental target range of 85 to 115% of
nominal concentration. The overall mean achieved intake for each concentration of test
substance was 0. 16.5, 124, 259, and 500 mg/kg bw/day for males and 0. 19.7, 152, 326, and
617 mg/kg bw/day for females. The weekly mean achieved intake rates were provided but
are not reproduced here.

Mortalities: One male mouse at 100 ppm was sacrificed for humane reasons on day 29. Prim
to sacrifice, the mouse had shown reduced motor activity, prostration, and wasting. Necropsy
revealed a marked hydrocephalus which was considered to be a spontaneous developmental
defect and not related to treatment. There were no other mortalities.

Clinical signs. There were no treatment related chinmical signs in either males or females.

Food consumption, body weight and body weight gain: There was no effect on any of these
parameters in either males or females at any dose level.
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Clinical chemistry: There were no treatment related changes in any clinical chemistry
parameters.
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Urinalysis- Urine acidity was statistically significantly {p<0.05) decreased at 3000 ppm in
females (6.3 ¢f controls 6.0). Due to the small number of values obtained, urinary pH was
not measured in 3000 ppm males. Examination of the individual animal data revealed that
urinary pH for the other male dose groups was similar to controls (~6.0). There were no
other treatment related findings at urinalysis.

Organ weights: There were no treatment related eftects of test substance on organ weights.

Gross necropsy. One male, sacrificed on day 29, was found to have a marked hydrocephalus
which was considered to be due to a spontaneous developmental defect, and was therefore
evaluated as not related to adminisiration of test substance. There were no other findings at
gross necropsy which could be attributed to the test substance.

Microscopic findings: There were no treatment related findings in either males or females.
Conclusions

The only wreatment related finding observed in this strain of mice after dietary administration
of test substance, was an increase in urinary pH in females at 3000 ppm. The effect of the
test substance on the urinary pH in males remained indeterminate.

On the basis of this decrease in urinary acidity in females at 3000 ppm, the NOEL for this
study was 1500 ppm (259 mg/kg bw/day for males and 326 mg/kg bw/day for females).

The NOAE1L was 3000 ppm (500 mg/kg bw/day for males and 617 mg/kg bw/day for
females.
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KIIA 5.3.1 Oral 28-day toxicity (KIIA 5.3.1/01 mouse}

 Report: KIIA 5.3.1/01, McElligott A ; 2002

Title: Preliminary 28 day toxicity study in the mouse by dietary administration

Test Substance: | AE (0317309: Pyrasulfotole -- batch H2235, purity 97.4% w/w

Laboratory: Bayer CropScience, 355, rue Dostoievski, BP 153, F-06903 Sophia
Antipolis Cedex

Report No.: SA(2080

Document No.: | M-211308-01-3

;:l;);ion: 26 February 2002 to 16 September 2002

Guidelines: US EPA OPPT no. 870.3200

GLP/QA No. This study was not designed to meet regulatory requirements

Materials and Methods

After being ground to a fine powder, the test substance was incorporated by dry mixing into
rodent diet to provide concentrations of (. 200, 1000, and 5000 ppm and administered ad
fibitum: in the diet to groups of 10 male and 10 {emale C57BL/6J mice/dose for 28 days. The
mean achicved doses in mg/kg bw/day are shown below,

The stability of the dietary formulations was determined 10 a separate study (KIIA 5.3.2/01,
SA 02017, Document M-102924-01-2) ander conditions similar to those of this study. The
homogeneity of the test substance in the diet was determined for the lowest and highest
concentrations used. When not in use the diet formulations were stored at approximately
minus 187

Treatment began after a 7 day acclimatization period at which time the mice were 5-6 weeks
old. All nzice were examined in the acclimatization phase. On the day before treatment all
suitable myece were weighed. The 80 selected mice (40 males, 40 females) were in a weight
range fromt 17.5t0 21.4 g for males and 13.5 to 17.6 g for females i.e. within 20% of the
mean body weight on the day of random assignation to treatment groups.

Mice were housed individually in suspended wire-mesh cages. Powdered diet and filtered
and softened water were available ad libitum throughout the study, except for overnight
tasting prior to blood sampling for clinical chemisiry on the last day of the study.

Clinical signs (including mortality) were monitored twice daily on weekdays, and once daily
on weekends and holidays. Observed ciinical signs were recorded at least once daily for all
animals. Detailed physical examinations were performed weekly during the treaiment period.
The naturc, onset, severity, reversibility and duration of clinical signs were recorded. Cages
and cage-iravs were inspected daily for evidence of ill-health such as blood or loose faeces.

Body weight was measured on day 3 ol the acclimatization period and on the day of
assignment to treatment groups, on the {irst day of dosing, and then weekly. Food
consumpiicn was measured weekly.

Mice were tasted overnight prior 1o blood sampling. On study days 29, 30 or 31, blood
samples were collected from all mice by puncture of the retro-orbital venous plexus. Any
significant change n the general appearance of the plasma was recorded. Total bilirubin,
urea, proicin, albumin, cholesterol concentrations, and AST, ALT, and alkaline phosphatase
activities were assayed. Haematological examinations were not conducted in this study.
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Also on study days 29, 30 and 31, all study mice were randomly sacrificed by exsanguination
under deep pentobarbital anesthesia.

All study mice were necropsied. Macroscopic abnormalities were recorded and sampled. At
the scheduled sacrifice, brain, adrenal glands, heart, kidneys, liver, spleen, testis and thymus
were weighed. Paired organs were weighed together. The following organs or tissues from
each study mouse were sampled and prepared for histopathological examination: adrenal
gland, articular surface (femorotibial joint), aorta, bone, sternum, bone marrow sternwm,
brain, epididymis, eosophagus, exorbital lachrymal gland, eye and optic nerve, gallbladder,
Harderian gland, heart, intestine (duodenum, jejunum, ileum, caecum, colon, rectum), kidney,
larynx, liver, lung, lymph nodes (submaxillary, mesenteric), mammary gland, nasal cavities,
ovary, pancreas, pharynx, pituitary gland, prostate, submaxillary (salivary gland), sciatic
nerve, seminal vesicle, skeletal muscle, skin, spinal cord (cervical, thoracic, lumbar), spleen,
stomach, testis, thymus, thyroid gland (with parathyroid), tongue, trachea, urinary bladder,
uterus (including cervix), and vagina.

Histological sections were prepared for all organs from all study mice. Histopathological
examinations were conducted on all tissues from all mice in the control and high dose groups.
and liver and kidneys and lung from all mice in the intermediate dose groups. Target organs
were examined in the intermediate dose groups as necessary to identify the no-effect-level.

The variables analyzed statistically at two levels of significance (0.05 and 0.01) were body
weights, food consumption, clinical chemistry parameters and organ weight parameters.
Incidences of pathology were not analyzed statisticaily. Procedures used were Bartlett's test,
followed by ANOVA with Dunnett’s test or a modified t-test. Means and standard deviations
were calculated for each sex separately for each group at each time period.

Findings

The homogeneity of the diet formulations was found to be within acceptable ranges at the
lowest (200 ppm) and highest (5000 ppm) concentrations (96-99% of nominal values). The
dietary levels of the test substance verified at each of the dose levels of 200, 1000 and 5000
ppm were also within acceptable target ranges (94-97% of nominal concentrations). In a
separate study, diet preparations of the test substance at 2 and 15000 ppm were found to be
stable over 82 and 95 days, respectively, at ambient temperature. It is noted, however, that
the 2 ppm preparation was frozen for the first 18 days of the measurement. All control
samples were below the limit of quantification of 1 ppm for the test substance.

The mean achieved dietary intakes of the test substance were 0, 35.8, 192, and 961 mg/kg
bw/day in males and 0, 45.0, 233, and 1082 mg/kg bw/day in females.

Mortalities & clinical signs: There were no mortalities during the study, and no treatment-
related clinical signs were observed. Damaged eye was observed in 2/10 females at 5000
ppm; however, it was not considered treatment-related.

Food consumption: There was no treatment-related effect on food consumption.

Body weight and body weight gain: There were no treatment-related changes in mean body
weight. On day 22, mean absolute body weight gain in males at 200 ppm was statistically
significantly increased (p < 0.05). In the absence of a dose response and any effects on body
weight, the increase was not considered toxicologically significant.
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Clinical chemistry: There were no treatment-related effects on any of the clinical chemistry
parameters tested.

Organ werstht: There were no treatment-related effects on organ weights in either males or
females

Macroscopic pathology: Gritty content was found in the urinary bladder of 2 males at 5000
ppm. This finding was considered to be treatment-related, as analyses of gritty urinary tract
content or urinary tract stones found in other studies (a 28 day dog toxicity study, a 90 day rat
toxicity study and a mouse carcinogenicity study) have shown that the urinary tract material
contains a high concentration of test substance. Pale livers were noted in 5/10 females at
5000 ppm. Spleens with a black focus were also observed in 4/10 females at 5000 ppm (vs.
1710, 2/1¢. and 2/10 females at O, 200, and 1000 ppm. respectively).

Microscopic pathology: In 3 males at 5000 ppm, examination of the urinary bladder revealed
diffuse urothelial hyperplasia, diffuse submucosal granulation tissue, and diffuse
suburothelial mixed-cell infiltrate. These findings were suggestive of minor irritation as
might occur with intraluminal calcuii. Urinary calculi were observed in one of these 3 males
at 5000 ppm. Multifocal, centrilobular hepatocytic microvacuolation was observed in the
livers of §710 and 9/10 males at 1000 and 5000 ppm, respectively (vs. 5/10 and 6/10 males at
0 and 10 ppm, respectively). Multifocai, centrilobular hepatocytic microvacuolation was also
observed in 5/10 females at 5000 ppm (vs. 3/10, 4/10, and 4/10 females at 0, 200, and 1000
ppm, respectively). Hepatocytic microvacuolation may have been an adaptive eftect of the
iiver; however, since the study authors did not specify the contents of the vacuoles, the
mcreased incidences at 1000 ppm (males) and 5000 ppm (females) were considered
roxicologically significant. Focal/multifocal subcapsular hyperplasia of the adrenal glands
was observed in 6/10 females at 5000 ppm (vs. 3/10, 0:10, and 0/10 females at 0, 200, and
1000 ppm, respectively). Because linear dose response was lacking for this observation and
statistical analysis was not performed. the finding was considered a high-dose effect.

Conclusions

Based on treatment-related changes affecting the liver {microvacuolation) at the dose level of
1000 ppm (equivalent to 192 mg/kg/day), the No Observed Adverse Effect Level (NOAEL)
of the test substance in male C57BL mice over a 28-day period was considered to be 200
ppm {equivalent to 35.8 mg/kg/day).

Based on treatment-related changes affecting the liver (hepatocyic microvacuolation, pale
liver), and adrenal gland (subcapsular hyperplasia) at the dose ievel of 5000 ppm (equivalent
to 1082 mg/kg/day), the No Observed Adverse Effect Level (NOAEL) of the test substance
in female C"537BL mice over a 28-day period was considered to be 1000 ppm (equivalent to
233 mukp/day)
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