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UNITED STATES ENVlRONMENTA,L PROTECTION AGENCY 
WASHINGTON. D.C. 20460 

OFFICE OF 
PREVENTION, PESTICIDES, AND 

MEMORANDUM 

DATE \'larch 22. 2007 

SUBJECr C'mcer Assessment Rebleu ('omnlittee Mee t ln~  on Pyasulfatole 

FROM: .Icssica Kidwell, E;xecutive Secretary 
('ancer Assessment Review (.:ominittee 
Health Effects Div~:iion (7509C) 

Attachr:d for your revlew is a package on f'yrasulfatole prepared by Rob Mitkus 

A meeting to review the carcinogenicity clr~ssification of this chemical is scheduled 
for Wednesday, 4/04/07 at 10 am in Room S-10100, PJr1. 

Addressees: 

G. Akerma~~  
L. Austin 
K. Bziiley 
L. Brunsm;in 
W. Burnrun 
M. C:opley 
V. Dcllaucc,' 
K.  Farweli 
R. Kent 
J .  Kidwell 
b1. Manibusai~ 
R .  Mitkus 
h .  :~cc'alToll 
J .  I'letcher 
E. Rinde 
J .  Rowland 
P.V. Shah 
Yin-Tak Woct 
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(:.A NCER ASSI<SS,UEN I' L)O(J(/AWL?NT 

FOR COMMITTEE. DlELIBERATION 

€:VALUATION OF THE CAll('lhOGEN1C POTENTIAL, C)F 
I'Y RASUL.FOTOL,E 

Apr~l 4, 3007 
Submitted by Robert J M~tkus. F'hD 

CANCER ASSESSMENT REVIEW COMMITTEE 
HEALTH EFFEC 1's DIVISION 

OFFICE OF PF,SeI J('IT)F PROGKAMS 
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On April 4. 2007. the Cancer Assessment lieview Committee ofthe Health Effects Division of 
thc Office of Pesticide Programs met for the first lime to evaluate the carc:inogenic potential of 
pyrasulfotole. The toxicological database is being Jointly reviewed by Australian (APVMA), 
Canadian (I'MIIAI, and American (EI'A) regulators. Data reviews ("DERs") are currently in the 
process of heing finalized. 

11. BACkGROITND INFORMATION 

Pyrasulfotole i , i  a post-emergence benzylpyrazole herbicide that is proposed to be used on several 
broadleaf spei:les of weeds in various ccre;ll crop::. 

Chem~cal N'inie. Pyrasulfotole 
IIIPl\(' Nan~i .  (5-hydroxy- l,3-dimethyl- I H-pyrazol-4-yl)[2-(methylsulfonyl)-4 

(tnfluoro~ncthyl)phenyl]~nethanorre 
Chemical I or~i~ulil: C ~ ~ H I I F ~ N - O , I S  
C'hern~cal 5,; iirsture 

CAS Keg~stlx U 365400-1 1-9 
PC ('ODE 000692 

Pyrasulfotole is an inhibitor ofthe enzymc 4-hydroxyphenylpyruvate dioxygenase (HPPD). 111 

mammals, I-IITD catalyzes the reversible conver~ion of 4-hydroxyphenylpyruvate (HPP) to 
homogentisate, primarily in thc liver (Figure 1) .  Blockage of tyosine catabolism at this point 
leads to a rt:conversion of HPI' 1.0 tyrosine and a consequent increase in blood tyrosine 
concentrations (tyrosinemia). Blockage of HPPL) in plants leads to inhibition of photosynthesis; 
this phytotoxicity is the basis ofthe herbicidal action of 1-1PPI) inhibitors. Based on selective 
modification of the model HPPD inhibitor NTBC', tight binding of HPPD inhibitors is 
accornplisheti between the en01 tautomer oi'trikctones and a ferric iron ( ~ e ~ ~ ' )  bound to HPPD 
(Wu et al. 1002) ,  
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Figure 1. The pathway of mammalian tyrosine catabolism (Reproduced ti.om Ellis et al 1995) 
Note: the conversion of tyrosine to 4-hydroxyphenylpyruvate by tyrosine aminotransferase is 
reversible. 

111. EVALUATION OF CARCINOGENICITY STUDIES 

1 .  Combined Chronic ToxicitvICarcinorenicity Studv (Rats) 

Reference: Wason S. (2006). 6-Month toxicity, chronic toxicity and carcinogenicity study of At.  
031 7309 in the Wistar rat by dietaty administration. Bayer Cropscience, Sophia Antipolis ('cdex. 
France. Laboratory Study No.: SA 02453. February 28,2006. MRID 46801910. 

A. Exverimental Desiy? 
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Pyrasulfotole (95.7% a.i.) was administered in thc diet to 75 six-week-old Wistar Rj: WI (IOPS 
HAN) rat~isex~group at dose levels of 0, 25, 250. 1000, or 2500 ppm (equivalent to OiO, 1 .Oi l  .4: 
10114, 4 1/57, c.r 104/140 mdkg bwiday in males/females) for 24 months. Animals werc 
sacrificed at h ( IOidose group)., 12 (I Oidose youp), and 24 months (55/dose group). 

B. Discussion of Tumor Data 

Mortality 

Mortality vil!.~s statistically significantly increasctl to '72.7% in high-dose males at 24 months. 
While treatrncnt-related, the increase in mortality ditl not compromise the validity of the study, 
since i t  was ~ C S S  than 75% (OPPTS 870.4700). 

Table 1. illortalities in male rats treated with pyra~sulfotole 

~~ 

Dose (ppm) --- 
Males .- Females 

25 1 250 1 1000 1 25001 0 1 25 1 250 1 1000 1 2500 
1=55) 

0 
0 

26 

~~~. ~ 

6 0.0 
12 -- 0.0 

Corneal T L I I ~ ~  

An increased incidence of corneal tumors was observed in high-dose males (2500 ppm; 104 
mf/kg/day). I'he incidences of these rare tumors observed in two males were not analyzed 
staf stically., srnce they were so low individually (ti55 each) and when combined (2!110). 
However. the incidence did exceed the historical control incidence of these tumors (01403 in 
males) in 7 studies conducted from 2000-05 at B;iyer CropScience Centre de Recherche Sophia 
Antipolis under the current heacl of pathology. The registrant considered these tumors to be 
treatment-r-t:la~ed and suggested that they resulted h m  corneal inflammation and regenerative 
hyperplasia due to tyrosinemia. Photos of the tumors arc attached in the Appendix. Squamous 
cell corneal tumors were observed in male rats treated with the HPPD inhibitor tembotrione at 
200 ppni (460) arid 800 ppm (2160); howevcr, this study has not been reviewed by CARC. 
Ocular tumolrj were not seen when the EIPPD inhibitors mesotrione, topramezone. and 
isoxaflutolc \+!ere each tested in rats for tvro yearc at doscs up to 190. 381.5, and 500 mgikglday. 
respectively 
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Table 2. Male rats: Incidence of corneal tumors 

No treatment-related tumors were observed in female rats. 

C. Non-Neoplastic Histo~athological Findings 

Treatment-related, non-neoplastic microscopic findings were observed in the eyes. livcr. 
pancreas, thyroid gland, and kidncys of both sexes at >25 ppm (Tables 3-77, 

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 o f  
the cornea is 0160-3159 (0-5%) in males and 0160-2160 (0-3%) in females in 7 studies conducted 
fiom 2000-05 at Bayer Cropscience Centre de Recherche Sophia Antipolis under the current 
head of pathology. The incidences of corneal inflammation at 3250 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 ppm and 
above, in females at 6 and 12 months at 1000 and 2500 ppm, and in females at 24 months at 25(! 
ppm and above. At 24 months, there was an increase in males in the incidence of mucous 
rnetaplasia of the cornea at 250 ppm and above. Also at 24 months, corneal atrophy was 
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increased in iit;~les at 250 ppm and above and in f'em:lles at 1000 and 2500 ppm, and peripheral 
retinal atroph? 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. If treatment-related, the observcd corneal 
tumors mav I><: considered a consequence ofthe regenerative hyperplasia. 

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

I L - -  Ilose (ppm) i 

.. --- 
N examined 
Inflanimatior . cornea. unilateral 
or bilateral ~ 

Hyperplasia, cornea, regenerative. 
unilateral o r  bilateral 

unilateral or bilateral 

1ntlammati~)n. cornea, unil 

.. --- 

unilateral or bilateral 

Finding 

Flype~plasi;.~. ,:ornea, regenerative. 

. 
.4trophy, se~ir~a,  peripheral. 
unilateral or bilateral -- -- .- 
*p<O.i)s; * *  1. 0.01 

Malles I Females 
0 1 25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 1 2500 
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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 hepatocellular 
hypertrophy at 12 months, and at 24 months it 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 a: 
all time points in males at 250 ppm and above. Plasma cholesterol was statistically significantly 
increased in both sexes at 250 pprn and above at 7 months (220%) and in males at 12 months 
(>52%), and was statistically significantly increased in males at 1000 and 2500 pprn at 18 and 2-1 
months (233%), and at 2500 ppm in females 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/triglycendes provide evidence of compound bioavailability, rather than 
hepatotoxicity. 

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

- ~p 

6 months 

centrilobular 

Finding 

- 

- . - 

Dose of AE 0317309, dietary concentration in ppm 
I 

. , 
Males Females -- 8 

0 1 25 1 250 1 1000 1 2500 1 0 1 25 / 250 1 1000 / 2500 

Pancreas 

24 months 

In the pancreas, difhse acinar degenerationlatrophy was reported at all time points In treated 

8 

*p < 0.05.; ** p 0.01 

55 

0 

N examined 
Hypertrophy, hepatocellular. 
centrilobular 

55 

0 

55 

0 

55 

( 1  

55 

17** 

54 

0 

55 pi?--; ~ . 

I 1 
I I .~ , 

55 

11** 

55 

13** 
- 
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groups; at f~ months, the incidence of this linding was clearly increased in males and females at 
2500 ppm. *Only single male animals wcrc recorded with this finding at 12 months at I000 and 
2500 ppm, k~ut the incidence was clearly increased in females at 2500 ppn~.  At 24 nionths, there 
were indications of a dose-response relationship in the incidence of diffuse acinar 
degeneration~atrophy in both sexes, with sl.atistic;rl si~gnificance in males at 1000 and 2500 ppnl. 
Also at 24 i~~onths ,  the incidence of focal acinar degenerationlatrophy was increased in females at 
2500 ppni. Othcr findings included fibrosis, intlammation, and interstitial oedema; however 
these were generally of a low or sporadic incidence (see table below). It is unlikely that 
pancreatic Elistopathology is directly relevant to the hypothesized corneal tumor formation; 
howi:ver. th,;.se results have been presented herc as s~upport for the adequacy of dosing. 

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

1 L -- Dose of AE 0317309, dietary concentration in ppm I 
1 Findings 

I-.- 
6 month~~ 

. . . . 

N examineti -- 10 
Degenerat!~ot! atrophy, acinar. 

I Inflammation. acute 
i . . . -- 

.- 24 months 

i atrophy, acinar, 

- 
: atrophy, acinar, 

*p c0.05: :';* p , 0.01. 

Thyroid 

In the thyroid, the incidence of altered colloid was consistently increased in males in all treatment 
groups. The incidence of increased follicular diameter was increased at 6 and 12 months in males 
from 250 pp~n.  hut this finding was not observed in males at 24 months or in females at any time 
point. Pigment deposition in thme follicular cells was increased in males at 6 and 12 months fi-om 
250 ppm. and at 24 months was statistically significantly increased in both sexes in all treated 
groups with :%<)me suggestion of'a dose-response rel;itionship. Focal follicular cell hyperplasia 
was obser\;~;tr in males at 12 n~onths at 2500 ppn:, and at 24 months the incidence was increased 
above that in control males from 750 ppm. The incidence of diffuse follicular cell hypertrophy 
was consistently increased in both sexes at 12 and 24 months fiom 250 ppm. 

c I 10
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Table 6. Non-neoplastic microscopic findings in the thyroid (number of animals affected) 
- 

Findings 

cells 1 . 1  i ; 

12 months 
N examined + - - .., 
Hyperplasia, follicular cell. 1 0 1  0 / 1 1 0  1 4  1 0 1  I 0 ! 

N examined 
Altered colloid, basophilic 
deposits 
ln~reased follicular diameter 
Pigment, brown, follicular 

I I deposits 
5 5 8 0 0 1  Increased follicular diameter 0 0 

1 1 6 8 8 0 0 1  Pigment, brown. follicular ( i  1 

0 1 25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 / 2500, 
6 months 

~ 

Dose of AE 0317309, dietary concentration in ppm 

cells +-- 24 month\ 

Males 

~ ~ ......... 

Females 

9 

0 
0 

.- - 

- ~ ~~ ........ 

Bayer CropScience sponsored Experimental Pathology Laboratories, Inc. to establish a scientitic 
advisory group consisting of independent consultant pathologists to review several issues 
involving the thyroid arising from toxicology studies with AE 03 17309. The pathology expen 
group noted that the colloid alterations were present in all groups including controls and that the 
morphology was similar between control and treated goups; 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 persistenr 
alteration in thyroid function in this study. Similarly, the brown pigment observed in the 

10 
1 4  

0 
0 

N examined 
Alteredcolloid,basophilic 
deposits 
Pigment, brown, follicular 
cells 
Hypertrophy, follicular cell, 
diffuse 
Hyperplasia, follicular cell. 
focal 

55 
21 

3 

*p<0.05; ** p<0.01 

2 

3 

10 
8 

1 
1 

10 
6 

1 
I 

10 

4 

55 
24 

14** 

2 

1 i 

10 
8 0 0  

5 0 0  
0 

I .-I_ ~i i ~ .  , 

5 

9 

54 
36** 

. 

39** 

2 , 

10 

55 
30 

33** 

I : !  

X* 

12" 

55 
33* 

38** 

10 
0 

0 

55 
3 

7** 

55 
4 

0 

8 

.. .. , 

10 1 I0 
0 1 0 

+ -.,. ..~ ~- 

cl +.- . ~~ 

0 1 0  0 ! 0 

54 
9 

14** 

4 0 0  

0 

5 7 - ~ ~ = - - -  3 5 
. - - . . . . ! ? * t  X 

I , 
14** / !8** i 

I 

3 

0 

. .: 
7** ; 2 

I 
- ~~ 
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follicular cells was considered to he similar in ~norpholo~y between control and treatcd animals. 
T h ~ s  pigncnt .was evaluated to be suggestivt: of lipoluscin, which is a normal pigment often 
associated with aging and seen in a number of organs under untreated conditions. It was the 
opinion of thc pathology expert group that the colloid alteration and pigment deposition observed 
in 12ts administered AE 03 17309 lor two years were representative of'no~mal age-related 
physiologic changes specific to the rat, and that these findings were not adverse. 

The incidence of chronic progressive nephropathy (CPN) was sl~ghtly increased in males at 6 
months at I 000 and 2500 ppm and was clearly incre,ased 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 sibmificance in the males. The historical 
control rangc for CPN was 27i60-41/60 (45-68%) in males and 16/50-43/60 (32-7296) in 
females. The incidence ofhyperplasia of the collecting ducts was increased in males at 24 
months in all treated groups, reaching statistical sigrdiicance at 1000 and 2500 ppni (see table 
below). Thc iiistorical control range for collecting duct hyperplasia was 0160-9150 (0-1 8%) in 
males and Ol'hO..h/50 (0-12%) 111 kmales. 

'Table 7. Nnn-neoplastic microscopic findings in the kidneys (numher of animals affected) 

Findings 

- . . . -- --- 

-. - . 6 months 
N examine6 
Nephropatliy. progressive, chronic - .  

.. . . 12 months 
N examincd 
Nephropalhy,g~gressive, .. - chronic 

.-- 

N examined 
Nep:phropatl~~progessive, - .  

Hyperplasia, - collecting ducts 
*p< 0 05: "* I?..: 0.01 

D Meygacv of the Dos~ng for Assessment of Carc~nogen~c~ty 

Dosnng ma:, Ire considered excessive at the high dose in males, since mortality was ir~creased in 
this group to '71.7% (Pi0.05) at 23 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 (510%) and 2500 ppm (512%). often reaching statistical significance. 
Body we~glitr; i n  the males at 2580 ppm also tended t t ~  be somewhat reduced (57%).. reaching 
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statistical significance at day 540. Body weight gains in males generally retlected 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 
I .C). These finding support the adequacy of dosing in this study. Increases in centrilobular 
hepatocelullar hypertrophy along with minor increases in cholesterolltriglyceride levels were 
considered markers of compound bioavailability, rather than hepatotoxicity. 

2. Carcinoeenicitv Studv (Mice) 

Reference: Steiblen, G. (2006). Carcinogenic~ty study of AE 0317309 in the C57BLl6 Mouse b! 
dietary administration. Bayer Cropscience, Sophia Antipolis Cedex, France. Laboratory Studv 
No.: SA 03172, February 17,2006. MRID 46801909. Unpublished. 

Pyrasulfiole (95.7% wlw a.i.) was administered in the diet to C57BL16J mice (Soldose) at doses 
of 0, 100, 1000, or 4000 ppm for males. Groups of 50 femaleslgoup received 0, 100, 1000, or, 
6000 ppm for the first 10 weeks. The high dose in females was reduced to 4000 ppm k o ~ n  week 
I I onwards, because it was considered excessive due to increased mortality. The concentrations 
resulted in doses of 010, 13.611 6.7, 1371168, or 5601713 mgkglday (MIF) for up to 78 weeks. 
Additionally, an interim group of I0 micelsexidose 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 for mortality w~th  
increasing doses of pyrasulthtole, as well as a significant pair-wise comparison of the 4000 ppm 
dose group with the controls, all at p < 0.01 (Tables 8 and 9). 

13
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Table 8. Ml Mouse Mortality ~ a t e s '  and Cox a,r Generalized K/W Test Results 

53' 58-81' Total 

9/57 5/48 815 1 

- (l6)** 

9/56 5/47 915 1 
(18) 

101.54 :!I44 7/49 
(14) 

9/46 13137 2715 1 
(53)** 

 umber of animals that died during intervnl/Numh~x of animals alive at the beginning of the 
interval 

'Inten~n sacrlilct: a t  week 53. 
t t lnal sacn tiic .11 weeks 70-8 1 

"One acc~deritdl death at week 20, dose I000 ppnl 

Note: l i m e  intervals were selected for display p~lrposes only. 
Significance of trend denoted at a,ntld. 
Significance of pair-wise comparison. with control denoted at dose level 
i f  *, then p <: 0.05. if*', thcn p .: 11.011. 

14
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Table 9. Female Mouse Mortality ~ a t e s '  and Cox or Generalized K/W Test Results 

Weeks 

%umber of animals that died during interval/Number of animals alive at the beginning of the 
interval. 

'Interim sacrifice at week 53.  
f Final sacrifice at weeks 79-8 1 .  

Note: Time intervals were selected for display purposes only. 
Significance oftrend denoted at control. 
Significance of pair-wise comparison with control denoted at level 
1f *, then p c 0.05. 1f ", then p < 0.01. 

Urinary Bladder Tumors 

Male mice had statistically significant trends, and significant pair-wise con~parisons 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 transitional 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 Bmnsman 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 goups (Tables 10 and 1 I j ,  

The historical control incidence for bladder tumors in males was 01394 across 5 studies (2000- 
05) performed at Bayer Cropscience Centre de Recherche Sophia Antipolis (CRSA) since the 
appointment of the current head of pathology. 

15
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Table 10. Male Mouse Urinary Bladder Transitional Cell Tumor ~ a t e s '  and Peto's 
Prevalencr Test Results 

[ p ;; I 0.00000" I -- 0.00002** 

+Number cbl?ti~rno; bearing animals/Number of anirnals examined, excluding those that died befbre - 
ohser~ation ,)i the first tumor. 

"First pap~llrilna observed at week 71. dose 4000 pprn. 
'~ l rs t  carclnonla observed at week 69, dose 4000 ppm 

Note: Significance of trend denoted at a d .  
Significance of pair-wise comparison with control denoted at dose level, 
!F* ,  then p < 0.05. 1f **: them p .- lI.Oli. 
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Table 11. Male Urethral Transitional Cell Tumor ~ a t e s '  and Peto's Prevalence Test 
Results 

#No adenomas observed 

Concentration (ppm 

P = 

"First carcinoma observed at the final sacrifice at week 79, dose 4000 ppm. 

Carcinomas# 

1000 

0142 

Note: S~gnlficance of trend denoted at m. 
Slgntficance of pair-wise comparison wtth control denoted at dose level 
1f *, then p - 0.05. 1f '*, then p < 0.01. 

-8 
I 

4000 
1 

1 ":24 

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

0.01400* 

Female mice had statistically significant trends for urinary bladder transitional cell papillomas. 
carcinomas, and papillomas and carcinomas combined, all at p < 0.01. There were significant pair- 
wise comparisons of the 4000 ppm dose goup  with the controls for urinary bladder transitional cell 
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 thc 
dose groups (Table 12). The historical control incidence for bladder tumors in females was 0/180 
across 5 studies performed at CRSA. 

0 

0143 

0.09036 

100 

0142 
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Table 12. Female Urinary Bladder Transitional Cell Tumor ~ a t e s +  and Peto's Prevalence 
Test Resultr 

- 
ohsercation ,)f the first tumor. 

---- Concentration (ppm 

0 100 

Papillo~r~a... 0135 0i40 
(?'<,I (0) (0)  

P '- 0.00042"* -- -- 
Carcinorn:~~ 0135 O/J0 

(%) (:0) ( ( 1 )  

P z~ 0.00042'C* 

C'ombineri 013 .'i 0:SC) 
(?6) (0) ( ( 1 )  

P ' 0.00000** 

"First papillulna observed at the final sacrifice at week 79, dose 4000 ppnl. 
h First carcil-~irnia observed at  the final sacrifice at week 79, dose 4000 ppm 

1000 

01'42 2"/19 
(0) 

0142 2hi'19 
(0) 

- 0.02632* 

0142 4119 
(0) 

0.00260** 

Note: Significance of trend denoted at g&~d. 
Significance of pair-wise cotnparisoa with control denoted at dose level 
if", then p .: 0.0:;. 1f *': thcn p .: (1.01 

+Number c~i'tumor bearing anirnals/Nutnher of animals examined, excluding those that died bethre 

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 LOO0 and 4000 
ppm, which was statistically significant in males at 1000 and 3000 ppm and females at 4000 
ppm. Otha- tindings were observed in the urinary system (kidney. urinary bladder, and ureters) 
at the high tlosc in males and females, as well as in the prostate in males, and were associated 
with stone!; and concretions observcd 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 control incidence of gallstones ranged limn Oih0-4160 (0-7%) i n  males and fiom 0160- 
1 i60 (0-2?/,,) i i i  females. 
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Table 13. Non-neoplastic microscopic findings in all mice at 18 months 

Gall bladder 
Gallstones 1 4  1 19** 1 22** 1 19** 1 0 1 5 1 1 4 * * 2 * !  
Epithelial hyperplasia: focal 1 multifocal 1 1 1  2 ] 6 1 3  1 0 [ 4 1  I i .  i 

Finding 

. ~~ 

Dose (ppm) ~ ~~ , 

Males Females 
0 1 100 1 1000 1 4000 I 0 I 100 I 1000 1 4 ~ ~ ~ 1  
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-- 
Papillary nccrosis: unilateral i hilateral: 

Collecting duct concretions: unilateral i 
bilateral . .. -. - -. . 

-. 5 3 -. . 
Medullary tuhular~mineralization: focal i 
multit'ocal 
Arteritis / periarteritis: focal 1 n~ultifocal 

~ - lJrctcr,r 
- .- 

Ilrothelial hvperplasia: simple: n~ultifocol 1 
diffuse 

- ~ ~~~ ~- 
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D. Adeauacv of Dosing for 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. 

Urothelial hyperplasia: nodular 1 glandular: 
multifocal 1 diffuse 
Dilatation 
Adenomyosis: focal 1 multifocal 

IV. TOXICOLOG'Y 

Data obtained from Tables IOa , b, c, pages 47 -57, and 186 - 247, in the study report. 

T- ~1 
0 I O i I  

I .  Metabolism 

0 

0 
0 

0 
0 

In a disposition study in male rats (MRID 4680191 8) in which single doses of pyrasulfotolc ( I 0  
mg/kg bw) were administered orally, 100% of the dose was recovered in 52 hours, with 70% ol' 
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 03 17309 (2%j, 
desmethyl AE 03 17309 (<9%), and AE B197555 (benzoic acid; <2%) were observed as 
metabolites in urine & feces; further metabolism of pyrasulfotole is unknown. Metabolic 

I . ~ A  

0 1 1 :  ~, 
O I O i  . 

transformations are depicted below: 

0 

0 
0 

0 

1 
0 

2 

4 
2 

0 

0 
0 
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An ;~s.;cssment of the niutagenicity of the parent compound, pyrasulfotole, u,as based on 
thc 1i)llowing four acceptableiguidelinc genetic toxicology studies: 

1 .  111 an in vitro reverse gene mutation bzst with Salmonc~lla typhimurilrm strains 
TA Ij:I5, I'A100, TA1537. TA98 and TA 102 at concentrations up to 5000 pglplate (limit 
concer~tration), pyrasulfotole was not mutagenic with or without rnetabolic activation 
(MP:II) 4680191 1). 

7 . In an in vitro mammalian cell gene inutation assay in Chinese hamstel- V79 cells 
at the IICiJ'RT locus at concentrations up to !>60 pg/mL (pH of culture medium changed 
abclve 3 i 2.5 pg/mL in prelim. cytotox. test), pyasulfotole was not mutagenic with or 
without metabolic activation (MRIT) 4680191 2). 

3. In an in vitro lnamrnalian cell cytogenetics assay with Chinese hamster V79 cells 
at concentrations up to 2500 pglml (cytotoxic) in the presence and absence ofmetabolic 
activarion. there was no evidence oSclastoge:nicity induced above background at non- 
cytotoxic  o on cent rations (MRID 4680 10 13). 

3. In an in vivo micronucelus assay perifomled in NMRl mice, no increase in 
micronuclei was seen following i.p. dosing LIP to and including 50011000 nlgikg bw 
(M/I,'i (MRID 46801914.). Mortality was observcd in a pilot stud:y above 500 m&g bw; 
XI I0 1;:males died at 1000 mgkg  bw in the main study. 

An assessment of the mutagenicity of the benzoic acid metabolite (AE B197555; RPA 
20:13:1X) of pyasulfotc~le was also conductecl using the ii>llowing four 
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acceptable/guideline genetic toxicology studies: 

1.  In an in vitro reverse gene mutation test with Salmonella lyphimurium strains 'I'.4 
98, TA 100, TA 1 535, and TA 1537 at concentrations up to 5000 pgiplate (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 HGPRT 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 271 0 pglml (- I0 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 C~~:CD-I'"(ICR)BR mice, no 
increase in micronuclei was seen following oral dosing up to and including 2000 mglkg 
bw (limit dose) (MRID 44545302). 

Based on the overall findings, the parent compound, pyrasulftole or its benzoic acid 
metabolite, AE B197555. does not pose amutagenic concern. 

3. Structure-Activitv Relationshi~s 

The compounds mesotnone. 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: 

Pvrasulfotole Mesotrione 'I'opramezone (BAS 670 HI 
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Mesotriont: was classified by HIARC in 2001 as "not likely to be carcinogenic to humans" by all 
routes of' exposure based upon lack of evidence oFcarcinogenicity in rats and mice. 
Topramexone was classifietl 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 
thyrc~id follicular cell tumors in male and females rats. There was no concern for mutagenicity 
for either nicsatrmne or topramezone. In iQ96, isoxaflutole was classified as "likely to be a 
human carc~nogen" based on increases i n  liver tumors in both sexes of mice and rats and 
increases in thyroid follicular cell tumor il-I male rats. There was no concern for mutagenicity for 
isoxaflutolc. 

4. Chronic and Subchronic Toxicity 

a) (.'hronic Toxicity 

C'omb~ned Chronic Toxicitv1CarcinogenicityR;g 

Reference: 'Wasori S. (2006). 6-:Month toxicity, chronic toxicity and carcinogenicity study of AE 
03 I7309 it1 thc Wistar rat by dietary administration. Bayer CropScience, Sophia Antipolis Cedex, 
France. 1-ahorc~tory Study No.: SA 02453. February 28. 2006. MRID 46801910. Unpublished. 

In a combined chronic toxicityicarcinc~genicity study (MRID 46801910), AE 0317309 (95.7% 
a.i., batch Up. 1-4) was administered in the diet to 75 six-week-old Wistar Rj:W1 (IOPS HAN) 
ratsisexlgruul~ at close levels of 0. 25. 250. 1000, or 12500 pptn (equivalent to 010, 1.0; 1.4, 1011 4, 
4 1/57: or 104,140 mglkg bw/da:y in ma1es;'females) -For 24 months. Animals were !sacrificed at 6 
( IOIdose gn~up) .  12 (101dose youp), and 24 months (55idose group). 

lhere  were n,r treatment-related effects on food consumption and hematology. Mortality was 
73% (P<:0.05) in high-dose ma11:s at 21 months; hovbever, survival was >25% after 24 months in 
control anti ail treated groups artd therefore was considered acceptable for evaluating the 
carc~nogeni~: potential of pyrasulti~tolc. Increasetl incidences of white area on the eye and soiled 
fur i n  onc 3 . r  niol-e areas were obse~ved cl~nically in male:!; anti females at all time points at 2250 

24



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149993 - Page 25 of 88 

PYKASULFOTOI I DR4tT PKOPO\A+ 

ppm. Body weight in males was decreased (210%) throughout the study at 21000 ppm. A 
consistent treatment-related effect on body weight or body weight gain was not observed i n  
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 
2250 pprn 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 225 ppm. 
Similar effects were observed in females during treatment at 250 ppm. Plasma cholesterol was 
increased in males and females at 250 pprn at 7 months (220%) and in males at 12 months 
(252%). Plasma cholesterol was also increased in males at 21 000 pprn at 18 and 24 months 
(233%) and at 2500 pprn in females at 24 months (63%). Increases in cholesterol at 2250 ppm 
were considered toxicologically significant in light of the increased incidence of hepatocellular 
hypertrophy andlor vacuolation and increased liver weight throughout the study. Tnglyceride 
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 1 1  000 pprn 
at all collection periods and in males at 250 pprn at months 19 and 24 only. Urinary pH was 
decreased at 2250 pprn 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 considered toxicologically significant in 
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 t250 pprn from 6 
months onwards (liver: 20%: kidney: >15%). There were no significant effects on organ weights 
in females. At macroscopic examination, the incidence of eye opacities was increased in males 
at 1250 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 2250 ppm. At 24 months, there was an increased incidence 
among males of pale kidneys and irregular surface of the kidney at 21000 ppm. Non-neoplastic 
histopathology is summarized above. 

Carcinogenicitv - Mouse 

Reference: Steiblen, G. (2006) Carcinogenicity study of AE 03 17309 in the C57BLi6 Mouse by 
dietary administration. Bayer Cropscience, Sophia Antipolis Cedex, France. Laboratory Study 
No.: SA 03 172, February 17.2006. MRID 46801 909. Unpublished. 

In a carcinogenicity study (MRID 46801909). AE 03 17309 (95.7% wiw a.i.) (95.7% wlw 3.1.. 

Batch No. OP. 1-4) was administered in the diet to C57BL16.l mice (50Idose) at doses of 0, 100. 
1000, or 4000 pprn for males. Groups of 50 femalesigroup received 0, 100. 1000, or 6000 ppin 
for the first 10 weeks, then reduced the high-dose to 4000 pprn fiom week 1 I onwards. The high- 
dose in females was considered excessive because of increased mortality. The concentrations 
resulted in doses of 010, 13.611 6.7, 13711 68 and 56017 13 mgkglday in males and females for up 
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to 78 weeks. Additionally, 10 micelsexidose were treated similarly for up to 52 weeks and then 
schetluled for inteiim sacrifice. 

At 4000 pprn. sur~ival rate at 18 months was 50 and 40°/b, respectively in males and females. 
The surviv;.il rate is above the guideline recommended level and is acceptable. Survival rates at 
100 and 1000 pplri were comparable to controls. At 4000 ppnl clinical signs suggested of 
compound administration include hardness in the urinary bladder area, soiled fur, reduced motor 
activity, lahorcd or rapid respiration and red urine. The study authors presumed red urine color 
was due to cornpound excretion., however. no urine analysis was perfomled to confirm. At 4000 
ppm mean i-wtly weight significantly in both males and females. Body weight was unaffected 
1000 ppm in :-r~ales, however, body weight gain was sigllficantly decreased; the incidence was 
dose-related At this dose, in females, body weight 15ains were significantly decreased during two 
tlme periotl:; (clays 92-176 and 344-450). Red blood cells, Hb, tlct, and MCHC were decreased 
in females a t  1000 ppm at 18 months ( s h o ~ i n g  indications of dose-response relationships). M(3V 
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. t1ematological changes at 100 ppm were comparable to 
controls. 

The majority ot'statistically significant organ we~ghl, changes were restricted to 4000 ppm mice 
sacrificed al. i 8 months. Absolute and relative kidney weights increased in males and males at 
4000 ppm dose g o u p  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 botlh males and females at 18 months, reaching 
statistical si>girticance in all treated males. with no clear dose-response associated effects on 
absolute lilv,cr weights. Absolute and relative spleen weights were increased in mal~es and relative 
splecn wcip11i.s in females at I X  months in 4000 ppai group. 

In all treatment groups (males and females) at 12 months, incidences (n= 7 - 10) ofthe following 
lesions wen: lncreased in the kidneys: (i) large kidneys (2-7 treated vs 0 control); (iri) small 
kidneys (I .-.1 treated vs 0 controls): stones (1-4 1;s 0 control); pelvic dilation (3-6 vs 0 control); 
pale ( i -3 vs (! dontrol) cysts (1-2 vs 0 control) gritty content in the bladder (6-8 vs 0 control) and 
distended hlatider (4-8 vs 0 cont:rol). At 18 months, the majority of those which died 
unscheduled at 4000 ppm were found to have died due tc~ acute or chronic renal failure, due to 
urinary tract blockage or chronic kidney andlor urinary bladder inflammation, respectively. 
Stones werc l;;~uod in the kidney and!or urinary bladder of these animals; other findings at 
necropsy ol'~inschedu1ed 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 finclings were observed in animals sacrificed at 18 months. 'The incidence of above 
findings at .1!10C1 ppm were higher than thc incidence at 12 months of sacrifice. 

Increased incidence of gallstones was a relatively co'mmon macroscopic observation in all treated 
groups at rc:ht:duled sacrifice, although there was no dose-response relationship. 

' >  j .:. 
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b) Subchronic Toxicity 

90-day oral (rat) 

Reference: Langrand-Lerche, C. (2003). AE03 17309 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 03 17309 (97.4% wlw a.i., batch H2235) 
was administered in the diet to groups of 10 Rj:WI(IOPS HAN) Wistar rats ratslsexidose at dose 
levels of 0, 2,30, 1000,7000 and 12000 ppm (equivalent to 0.0, 0.13, 1.96, 66, 454. and 810 
mglkg bwlday for males and 0.0,0.15,2.32.77, 537 and 956 mglkg bwlday in fanales) for a 
period of 90 days. 

No abnormalities were detected during the neurotoxicity assessment and there were no treatmen[ 
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 g o u p  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 yellox\ 
colored urine associated on a few occasions with soiled 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 onc 
male and four females at 12000 ppm. At I000 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 thc 
first week of exposure. At this dose level, the depressions in body weight gain ranged ti-om 1 I .  5 
to 56% over days 22 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 
period. At 12000 ppm food consumption in males was lower than control values throughout the 
study. In females at 12000, the mean food consu~nption was lower than control value on the first 
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 (1 5%), the difference with controls reaching statistical significance in males only. Vcry 
slight reductions thereafter were also observed in both sexes but were not statistically significant 

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. Ill 

males, bilirubin. AST and ALT, urea, and creatinine were increased (but not statistically 
2 6 
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significantly) ;it 7000 ppm. Cholesterol was statistically significantly (p5O.O 1) increased in 
males at 1000 ppm (45%) and 7000 ppm (5 1 %). Triglycerides were statistically significantly 
(pS0.01) increased in males at 1000 pprn ( 1  12%) and 7000 pprn (68%). Ketone levels were 
increased froin 1000 ppm in both males and females. This is likely due to detection of the 
diketone stru~ture of the test substance itself, as the vast lnajority of the parent molecule is 
excreted in the uiine unchanged. There was an incre:ased 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 ppin gro~tp did not survive until the end of the study 
and urine u:ns rhtxefore not collected). 

At 1000 pprn and 7000 ppm, the relative liver to bocly weight in males was statistic:ally 
sibmificantl!i increased by 22 and 26% respectively. At 1000 pprn and 7000 ppm, relative kidney 
to body weight in males was increased 3.5 and 38.6?6, respectively, the latter increase being 
statistically significant. For females relative liver weight was increased 8.7, 13 ancl 8.7%) at 
1000, 700C1 nnrl 12000 pprn and relative kldney uleight was increased 8, 25.4 and 300.6, 
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 Promrnent lobulat~on was noted in 117 male at 
7000 p p n ~  aid in 2110 males at I000 pprn The thyrold gland was enlarged in one inmale at 1000 
PPm 

The 1 LOO0 ippm group was terminated early at 1 I weeks and tissues from animals in this group 
were not microscopically examined. Histological clhanges associated with the presence of 
calculi (urolithiasis) were found in the kidneyslurinary hladderlureters in 418 males and 
6/10 females 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 i n  617 males at 7000 ppm, in 91 10 
males at 1000 pprn and in 1/10 Cnnale at 7000 ppm. In females, a periportal vacuc)lation was 
found in 8;' I0 :~nimals at 7000 ppm and 3; 10 animalis at 1000 ppm. 

28-(la\ oral (mouse) 

Reference:, McEiligott, A. (2002). AE 031 7309: I'relirninary 28-day toxicity study in the mouse 
by dietary admini:itration. Baycr <:ropScience, Sophia Antipolis Cedex, France. Laboratory Study 
No.: ZA O;!OXO. September 17, :2002. MRID 46801 843. linpublished. 

In a 28-day i.)r,~l toxicity study (MRID 46X01833), Pyrasulfotole (97.4% w/w a.i., batch H2235) 
was administered to I0 C57BI./6J micelsex1dose in the diet at close levels of 0, 200, 1000, or 

:: 7 
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5000 pprn (equal to 010,35.8145.0, 1921233, or 96111082 mglkg bwlday in maleslfemales). 
There were no compound-related effects on mortality, clinical signs, body weight, food 
consumption, clinical 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 urinary tract 
material contains a high concentration of test substance. Pale livers were noted in 511 0 
females at 5000 ppm. Spleens with a black focus were observed in 4/10 females at 5000 ppm 
(VS. I11 0,2110. and 211 0 females 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 81 10 and 
911 0 males at 1000 and 5000 ppm, respectively (vs. 5/10 and 6110 males at 0 and 10 ppm. 
respectively). Multifocal, centrilobular hepatocytic microvacuolation was also observed in 5 i  10 
females at 5000 pprn (vs. 3110,4110, 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 21 000 
pprn (males) and 5000 pprn (females) were considered toxicologically significant. 
Focallmultifocal subcapsular hyperplasia of the adrenal glands was observed in 611 0 females at 
5000 ppm (vs. 3i10,01l0, and 0110 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. 

90-day oral (mouse) 

Reference: Steiblen, G. (2003). AE 03 17309: 90-day toxic~ty study in the mouse by dietar) 
administration. Bayer Cropscience, Sophia Antipolis Cedex, France. Laboratory Study N o  : SA 
0301 5, November 2 I, 2003. MRlD 46801 844. Unpublished. 

In a 90-day oral toxicity study (MRID 46801844), pyrasulfotole (95.7% wiw a.i., batch Op. i -4) 
was administered to I0 C57BLl6 J@ lco micelsexldose in the diet at dose lcvels of 0. 100. 1 500.  
or 3000 pprn (equal to 010, 16.5119.7, 12411 52,2591326, or 5001617 mg/kg bwlday for 
males/fanales). There were no compound-related effects on mortality, clinical signs. 
ophthalmology, body weight, food consumption, clinical chemistry, organ weights, or 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 thc other male dose groups was similar to controls (-6.0). 

5. Mode of Action 
2 8 
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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 a nongenotoxic mode of action that was secondary to 
corneal inflaniination (cornea) and regenerative hyperplasia caused by tyrosine; however, a mode 
of action analysis was not submitted to support this conclusion. A search of the National Center 
for Biotechnology Information (NCBlj biomedic;rl literature database, PubMed, did not yield any 
information supporting an association between tyrosinemia and ocular tumors in rodents or 
humiins. 

Bladder tumors (mouse): These tumors were considered by the registrant to be the result o f a  
non-genoto:tit. 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. search of the 
National Center for Biotechnology Information (NCBI) biomedical literature database, PubMed, 
did not yield inftrrmation that links tyrosinemia and bladder tumors in rodents or humans. It is 
noted that 1i1c current carcinogenicity study in mice, bladder tumors were observed only in the 
presence o t'irrir~ary bladder stones or co~icrctions 

V. <'OMMIITTEE'S ASSESSMENT OF THE WEIGHT-OF-THE-E,VIDEN('E 

7'0 BE ADl>l:. i~ .4FTER THE C411C h4Ek.7'INC;. 

VI. CLASSIFI(IATI0N OF CARCINOGENIC IPO1'ENTIAIJ 

773 RE AD1)l:iI 4FTER THE ('ARC h/Il<b 7W(; 

VII. QUA.N'TIFICATION OF' <:ARCINOGENI<: POTENTIAL, 

;rO 131 ADUll'D 4FTER THE (?ARC /\4f<I,,'?TN(; 
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PYRASULFOTOLF 

VIII. BIBLIOGRAPHY 

&Q.lJ REFERENCE 

To be added 

LITERATURE REFERENCES 

To be added 

DRAFT I'ROPO!, RI 
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PYRASIJIFOl(  l i  l 

IX. Appendix: Photomicrographs of corneal tumors' 

DRAFT PKOPOSAL 

I E ~ ~ ~ a c t i c i  .~r>rn Bayer C~:opSci.ance do<:~irne~it "iiistt,risal con:rol data f o r  isclected . . 
f ~ndirigs : I  :be r a t  chrori.,:/anccqrr:~--;t* , ; t : 1 , 3 y  ::A 012453"; r:o M h I D  

:I 1. 
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DRAFT PKOPO\/\I 
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,' I 

DRAFT PROPOSAL 
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. , 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
WASHING TON D C 20460 

3FFICt  OF 
'HEVENTIC>N PESTICIDES AND 

TOXIC SLlBSTANCES 

DA'l- b : March 14. 2007 

S t  ! Pyrasulfotole: Qualitative Risk ilscssrnent Based On C57BL,'h.l Mouse 
('arcinogenicity Dietar! Study 

.I (:I: Robert Mitkus, Toxicologist 
Registration I3r;lnch 1 
t-lealth EtTects Division (75O'Jl') 

,,,' ~1 

17ROl\l 
, ,' /' Lori L. Bruns~nan; Stat~sticiarr - ~ . . f . ] f ,  /, , ., ,,/ 

i c e  l n f o i i o r  ~ i c r e t i  r i c h  . ; ;  
, ,--?, .;;: L ; , ~  ,,k!D/7w, Health Effect,< I)ivisiclt? (75001') ...7e:z-$ , . L..' ,' ..- " 

I 

I l IROI i 4 1  I Je \?~ca Kid\h~:Il. EPS ---. 
and 

Jess Rowland. 13ranch ('hief :. 
Science Intiirriidtiorl Managcmen~ 13r;lnch 
Health Effects llivision (75OOi') 

.f <.cii-c:nogcnieity study in ('5-BL'6.1 mice wiis conducted hy Bayer CropSciencc. 
sop hi:^ I I ~  Cedcx, Francc. tbl- the l3aycr A<;. Bayer Cropscience. Monheiln. 
<icrn~;~ny. anil completed February 17. ?OOci (Stutly No. SA 03172, h.IRII) No. 
40801 ~ ' 0 ' ~  I. 

I'iic st,& design ;tllocatetl groups 0 1 ' 6 0  mice per sex to dose levcls ol' 0, 100, 
I000 and - iOO*j pptn of Pyrasulfotole il)r 78 weeks The high dose for the ft:males was 
1t000 pp~i- itir the first 10 wccks oi'thc study. but was rcduced to 4000 ppm from weck 1 1 
clnw;irti (iuc to excessive modality. i>oscs were equivalent to 0, 11.6, 1 1 ' 7 ;  and 560 
I '  I li,r males and 0. 10.7, I6X i~nd 7 I? nrg'kg,day Sor females. Ten inici: per sex 
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pcr u e r i  ,icsignatcd for intcrim sacriiice at ucek i:i. 'l'liese ;mirnals did not receive 
l i i s t o p ~ t t i - i ~ ~ l r ~ ~ ! ~ c a l  examinations ;iritl. rhcr-cfiirc. Ilave riot heen included in the analyses in 
l l ~ i > ,  rt;l>o1-1 

i:l'orii malc and female mice showed statistically significant increasing trcnds for 
~iiortali(! :\-it11 increasing doses ot' I'yrasulti~tole. is well as a significant pair-wise 
ci)rnpari:;i>i- nf the 4000 ppni $Jose grclup with the controls,, all at p ,: 0.01 (Table I for 
i :  i a!i,i: ,1 fbr females). 

I mice had statistically signiticant i.rcnds, and signilicant pair-wisc 
colnp;iria;oi:h of the 4000 ppm tlosc group \&,it11 thc controls, tbr urinary bladdcr 
t~-ansitioi!hl cell carcinomas. and papillomas ant1 carcinomas combined, all at 1)  1: 0.01. 
I'hcre \r.a>. a statistically significant trcntl i'or urinary bladder transitional cell papillomas 

I .  1 I !  Ir, addition, although there was only onc i~rcthrai transitional cell c;trcinoma 
ar rhc high ilo;c. there was a statisticillly significant trend at p -: 0.05 due to increased 
nlortali~,, .ti ihe high (dose 111 con~ersations with 1::)r. John I'lctcher, EPA's consulting 
patlic;lo~.:ir. this urcthral transitional ccll carcinoma should be considered the same turnor- 
type ;IS ~kic 11-ansitional cell cal-cinomas in thc urinary bladder. 'The statistical malyses of 
t i~c t u i i i ~ , ~ ~ ~ .  in male mice were based upon I1l:to's Prevalence Tcst sirice there were 
s~; l t is t~ci~; l> \ip.nificant sur\ival disparities among the (lose groups (Tables 2 ant1 3 ) .  

I ciiidc mice had st;rtistrcally signiticmt trcnds fbr urinary bladder transitional 
cell pal>iliv~iias. carcinorn:~~., and papillomas and carcinomas combined, all at p 0.01. 
Illerc 1,4:c1.: :significant pair-wise con~l~arisons of tile 1000 ppm dosc group with the 
ctt~itrol:; 1;":- urinary bladder transitional cell papill(.)mas and carcinomas, both a t  p 0.05, 
;rliti  ti>^- !)I riial-y bladdcr transitional cell papillomas a~ld carcinomas combined a t  p ,: 0.01. 
I lic stat~itici~l analyses of the tumors in femalc -mice wcrc based upon Peto's I'rcvalcnce 
I i t  I !.-Ic:I.~ wcre statistic;illq. signiticanl sul-\ iv:d disparities among the dosi: groups 
( 1 ' .  hic .:, '1 
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\ I I Pyrasultc~t~)lc CC'7IiL'6.1 Mouse Stud:y (MRID 40801009) 

kLl& Mortality 1;a:es ant1 Cox or Generi~li~ed K!W Test Results 

0 

. 

1000 7: 49 

4000 4/60 13i.3'7 

' ~ ~ ~ n i b u ~ .  of animals that diet1 (luring int~:rvaI 'Vuinher of animals a1iL.c at the beginning of 

'Interi~n s~i~r-il ice at week 5.7. 
I 1:iilal s ;~c~ i ! i cc  at ~veeks 79-!:I 

"(:he a c c ~ ~ l c ~ i t a l  death at week 20. (lose 1000 ppln 

Kotc: Time intcrvals werc: selected fbr elisplay purposes only. 
Significance of trend dcnoted at c& 
Sil;niticancc of pair-wise comparison with  control den'oted at level 
If . then p ' .  0 .05 .  If". then [I  .- O . O l  
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-, 

! ahle 2. Pyrasulfc~tolc C5'BL:hl Moilsc Studq. (MRID 46801909) 

Male Urinarq Bladder Transition;il Cell l'umor ~ a t c s '  
and Peto's I'~rvalericc 'lest Res~llts 

0.000!:)0** 1 ... 1 i l - - - - I  
Number i l l '  tumor bearing anirnaIs'Number ol' animals examined. excluding those that 

tlrcd heIi>~-r: ~.thservation of thc tirst tun-lor. 

'Fil-st p;~luliorna observed at week '7 I ,   lose 4000 ppl~i .  
t '~ : , , . ~ ,  L, , .; ,11~1:ii,nia ohscrved ; i t  ~vcck 69, tii)sc 41100 pp11:. 

Note: Significance ot trend dcnoted a t  : m d .  
Signiticancc ot'pair-wise co~~i~xirison with control dcnoted at level 
I f  . then p 0 . 0 .  IS*'  hen p - 0.01 
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' 't 

i ;~i-~lc 3 .  Pyrasulfl~tole C57131, h i  Mouse Slud:y (MRID 46801009) 

Male Crethrd l ' r ; l t~itio~ial Cell Tumor Rates 
anti Peto's 1'1-cvalence 'Test l i e s~~ l t s  

i...io-r Dose ( p p n ~ )  
IO(l 

I T -  
I , l IO0 IF1 

1 1 1 0.0 1 40iJ1 1 - 1 .- - I 6 1 
1 Uumh'ca I - f  tumor hearing .~nimals:Kuinher o f  aniln;lls examined. excluding those that 

tlicd briii~L, iihservation of'llie first tumor 

"Ilii-st C;II-t::ii(>n-a ohserved at thc tinal s..icriticc, at week ' 70 .  dose 4000 ppni 

Vote: Significance o I' trend denoted ; ~ t  g m . .  
Si niticancc of pair-wise co~nl>arison with control denoted at dose level. li 
It' . thcn p s  0 . 1  lt"' thcn y .  I:).Ol. 
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e 4. Pyrasulli~tc~le -- ( ' 5  7RI. 6.1 Ml.)use Study (MRID 4680190')) 

ts~& Mortality Rates  an11 Cox (tr Cicne~.;tlized KiW l'est Results 

... .. .- - -  --- 
O!hO 

-- 
2/60 4.5% 3/45 

- .- - 
14/60 740  12'32 

Uumb~:r f~ i ' ;~n imals  that diet1 (luring intervaI'Wunibe~~ of' animals alivc at the begrinling of' 

Intcri~r? r.i~;riticc at week 5.:. 
a I Ilce at weeks 79-81 

"ic4e: 'Time intervals were selected fir display purposes only. 
Significance i.)ttrcnd denoted at contr.t,l. 
Significance ot'pair-wise conir)aristrn ,with control deiioted at level 
I f  . then p . O 0 5 .  lf '" .  then p . 0.01 
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// 

lal-11e 5 .  Pyrasult'c~tc~le ('--'HI. (>.I Mouse Study (MRID 46801009) 

Urinary Bladder Transitionai l;'cl! Tutnol. Rates  
;rnd Pero'\ 1'1evnlcnce 1-esl liesults 

Dose ( p p n ~ )  

0.000411''"" 

0 .35  
! ( '  1 1  

0.02032* 

0!43 
(21) 

~Nurnbci- ( $ I '  tumor bearing animals~Numbci- of anin~als cxamincd. t:xcluding th:.)sc that 
diet1 hci,>i,. i.~hservation of the frst  tutilor. 

"t:irsl p ~ ~ i I ! o i t i a  (>bxneed at the final s;icrificc at  wcek 71. close 4000 ppm. 
11 I'il-sl i t~l.ci ionla obsencd at the final sa~rificc at week 70. dose 4000 ppm 

N~cte: Signiticancc of trend denoted t i t  m d .  
Significance ot  pair-wise con- pari is on with control denoted at dose level 
1f *. then p - 0.05. 1 '  thcn I., .. 13.01 
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L/ , i  

' i .  1 I t 10'72) Regression Models ;and I.itk 'l'ables (with discussion). J .  I?o!lal Stat. 
I .  Ser. B. 34. 187-:!?O. 

I .  S . I ). Krcwski, P.N. Lee. K .E .  rarone. at~tl J .  \Vahrendort'(l986) Thc Dcsign and 
,n ;~ lys i s  of Long-Tern1 Anitii:~l Exoerim-. In: Statistical Methods in Cancer 
P.c\c..arch, Volunic i!Il. IARC Scienlifi,: Publications No. '79. Lyon. F~.a~ice: 
i!itL:m:ltional Agency tiir Reseal-ch on i';rrtccr, p. IS. 

I'eto. I ? . .  ' \ I .  Pikc. N .  Day. ! I .  (;[a>, P. Lcc, S. a r i s l  J Peto. S. Richard. and J .  
l\';iIil-i:ndort' (1980) Quidclines tbr S i l d c .  Sensitive, Significant Tcsts for 
fLL'a--tc~genic Effects in  Long-l'cnii Anin&kI:Jxveriments. In: Monographs on ihc 
I~,ni:-tcim and shori-tel.m screening ~ss:i:ys tbr carcin~gc~is:  a critical appraisal. 
1 )\R( ' Clonographs. Supple~ncnt 2 .  I.yon; France International Agency for 
l~.c~.zarch on Cancer. pl.. 3 1 1 -11(~. 

'Thc)rn;is. I).(i.. 4. Breslo\v, a ld  J.J. Ciart (197;') 'Trend and Homoreneity Analyses of 
p f i l~~f i ions  and Life 'Iabic Data. C'~)~nputers and Biomedical Research i 0. 373- 
? i < i  
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Comhined Chronic ToxicitylCarcinogenicity study in th~e rat 

Report: KIIA 5.5.2101, Wason, S.: 2006 
'Tiilr: 6-Month toxicity, chronic toxicity and carcinogenicity study of AE 0317309 

in the Wistar rat by dietary administration. 
1.ab~lr;tton: Bayer CropSciencf?, 355 rue Dostoievski, BP 153,06903 Sophia Antipolis 

Cedex, France 
Study duration 28 lanuary 2003 - 21 October 2005 
Repon No.: :;A 02453 
Ihcument h.:  M-267037-01-2 
Guidelines: OECD 453 (May, 1981); EEC 8813OZiIi.EC, Method 8 3 3  (Nov., 1987); OPPTS 

870.4300 (Aug. 1998); MAFF No. 12 Yousan no 8147 (Nov. 2000) 
GI.l'!QA Yes 

4E 0.3 1730') \r as incorporated into rodent diet .it concentrations of0,  25, 250, 1000, 
and 2500 ppin dntl administered for up to 24 months to groups of 75 male and 75 
female Wist;rs r;rir;. At study initiation thc rals were 6 weelts old, the males being 
approximately 286 g - 289 g and the females 193 g - 1941 g of body weight. They 
were sourt:~zd from R. lanvier, Le Cenesr St Isle, France. 

'Thc abovc clicrdry concentrations correspondccl to doses ot approximately 0, 1.0, 10. 
41, and 104 riiukg bwld for males ;and 0: 1.4, 14. 57, and 140 mglkg bw/d for 
females. 'Ihe stabiiity, homogeneity and concentration of the tesl substance in the diet 
s e r e  verified us acceptable. The animals were housed individually in suspended 
stainless-steel wire mesh cages. Food and water were availabli: ud tihiturn except for 
overnight i ' i s t i i ~~  prior to blood collection. Body weight and food consumption were 
measured i+et:hly for the first 13 wseks of the study, then mery .1 weeks through the 
remainder ol':.he study until necmpsy Ophthalmoscop~c examinations were 
conducted un :ill animals during aci:liinatization and at months !, 6, 12, 18: and 24 of 
treatment. Il3lood for hematological and clinical cheiniial examination was collected 
aftcr 6, 12.  and 14 months from overnight-fastcd rats hv wnipunclure of the retro- 
orbital vencus 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 
folltnving i;~hit~ shc~ws which animals were used for hlood md  i~r i l~c  collection at each 
lime mini 

Experimental design 

Sacrifice croup% 
6-month sarrificc 12-month sacl.ifice Tcrrninal sacrifice 

Ijlood collection ---- ~ ~ 

All survivors All s u n i y o r i -  .. 

All suri-ii.ors .- 
1 X (months 

~- ----- -~ ~ First 10 
24 months 

. ~ ~~ ~ ~ 

Flrst 10 

F ~-~~ . ~- t:irst I0 
l n o n t h i  ~~ All suri i \ars First 10 
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I I 18 months 7 

I First 10 
24 months First 10 

Hematological parameters studied were Hct, Hb, WBC, RBC, PLT, prothrombin tirnc. 
white blood cell differential count, MCH, MCHC, MCV and reticulocyte count. 
Clinical chemistiy parameters measured were calcium, chloride, inorganic 
phosphorus, potassium, sodium, alkaline phosphatase, alanine aminotransferase 
(ALT), aspartate aminotransferase (AS'I'), gamma glutamyltransferase (GG'T), 
albumin, creatinine, urea, total cholesterol, glucose (fasting), total bilirubin. total 
protein, triglycerides. Urinalysis covered appearance, volumc, specific 
gravity/osmolality/refractive index, pH, sediment (microscopic), protein, glucose, 
ketones, bilirubin. bloodired blood cells. urobilinogen, creatinine. 

Anitnals were sacrificed by exsanguindtion after pcntobarbital anesthesia and 
subjected to gross necropsy at 6 months (l0idose group), I2 (l0idose group) and 24 
months (55/dose group). Selected organs were weighed, and organs and tissues were 
preserved for histopathological examination. Thz following tissues were collected ibr 
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). 
lymph 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 masscs 
(including their lymph nodes if possible), pharynx, larynx, mammary gland, vagina. 
articular surfacc (femerotibial joint). The following were also weighed: liver, heart, 
spleen, kidney, testis, epididymis, ovary, uterus (with cervix), brain, adrenal gland. 
Paired organs were weighed together. 

Mortulirirs: Mortality was statistically significantly increased in the high dose group 
males at 24 months. However, tnortality rates were generally elevated. being >50%, 
by 24 months in the control females and in all male groups except at 250 ppm. 

Mortalities in absolute numbers and as percentages 

-- Dose (pprn) 

I Month Wlalen Females 
0 1 25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 

Mortalities, N 
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Clinicul si>:lzs I'reatment-related clinical signs included white area on the eyc and 
soiled fur in one or more areas. An increased incidence of these findings was 
observed ai all t i~ne  points at 250, 1000, and 2500 ppln in both sexes and there wen: _ . 

indications .i dose-response relationship. i c~mnmt ~ ~ a j i  ~ - 6  P P ~ I P W I ~  : iaeidcnaa 1 
\ . . .. ,. , .... . . ... . ...... ..... .... .... .. .. .. . . . . . . .., 

130fiy weigiii.' utid body weight gui11: (ienerally. body weight in males was decreased 
during the study at 1000 (51006) and 2500 ppm (51?U/i,), often reaching statistical 
significance. lied:? weights in the males at 250 ppm also tended to be somewhat 
reduced (<7'!,0i. reaching statistical significance at day (40. Body weight gains 
generally rrllected this pattern, except late in the study (dti:ys 540-708) when hody 
weights declined ~n all groups including controls. Iherc were also indications of 
depressed iinal body weights (6%: NSS) and body wcixht gains (9%,) in the female 
rats a; and abu1.c :!50 ppm. 

Body weight and hody weight gain in rats 
. -- -- 

Dose of A E  0317309, dietary e<!oltration in ppm 

i ,- Males - Females 
0 , - . L . . -  ] 25 1 250 1 I000 2500 1 0 3 - 2 7 -  

I-JO~J <~orr.~i~iii,~rioi~. Ihere was no rrsatment-related efiecr on  tbod consumption 

O[~hthuimr,r~ + ~ i i  t,xuminution: Various effects (corneal opacity, neovascularlzation 
of thc corr1r:a. oedema of the cornea. and "snow flake'' -tinleal opacities) were 
obst:svcd in n1;11es at 250 ppm and above after 6. 12. arid 21  months of treatment. At 6 
months, there was some indication ol a dose-response relationship in these effects 
(except 101- th.:"snow tlake" corneal iipacities). Later in the study there W;IS no dose- 
response r8-lationship, but the incidence was ele\.ated in all dose groups at 250 ppm 
and above A-  24 months, there were indications of rrn tncreased incidence of corneal 
opacity and neo\';scularization ofthe cornea 111 ihe males at 25 ppni. Similar effects 
were obser-~,e~i 111 fcmales, but with 3 general 1t:ndenc:y to less sensitivity. I t  is possible 
t ha~  some r~1'1llese el'ticts were age-related though they were uncomnlon in tlic 
controls ;it I!! ita;:<:s of the study, anc historic;rl ionrroi data which would have helped 
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in assessing the sign~ficance of these ocular findings were not provided. 

Exaniination of the individual ophthalmoscopic data indicates that corneal opacity, 
neovascularisation of the comea and oedema of the cornea tended to occur together. 
When the "snowflake" corneal opacity was present, it was typically in the presence ot 
[he other abnormalities. 

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

7 . 
Dose (ppm) C -  Males I Parameter Females 4 

1 0 1 25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 / 2500 

he mu to lo^: l'here were no treatment-related effects on hematology at any dose or 
time point in either male or female rats. 

6 months i 

Clini~.al chenrisfr? Plasma cholesterol was biologically and s~gniticantly increased in both 
sexes a1 250 ppm and above at 7 months (?20%), and in males at 12 months (>52'%). and wa. . . 
biologically andior statistically significantly increased in males at I000 and 2500 ppm at I X 
and 24 months (>3R%). and at 2500 ppm in females at 24 months (63%). These effects on 

N - 1 7 5  / 74 
O I  Corneal opacity 

Neovascularizat~on 01' ' 0 1 I I 

plasma cholesterol *ere considered to be the only treatment-related clinical chemistry 
findings. Although plasma cholesterol was statistically significantly increased in males a1 25 
ppm at the 7-month time point (22%). this value was within the historical control range 
(2.02k0.47) and cholesterol concentrations in this dose group returned to near control lev45 
by the 12-month time point: therefore, this increase was considered not to be treatment- 
related. Triglyceride levels were also increased (NSS) by 124% and 135% in males and 
females. respectively. at 2500 ppm. 

75 
32 
18 

32 
h 

/m 
40 
45 

41 
h 

contea 
Oedema of the cornea 
"Snow flake'' corneal 
opacity 

N 
Corneal opaclty 
Neovasculariration of 
cornea 
Oedema of the comea 
"Snow flake" corneal 

74 
39 
41 

36 
3 

I2 months 

47 
4Y 

48 
3 

0 1 0 
0 

73 
47 
47 

45 
2 

- 

(1 

75 
0 
0 

0 
O 

63 
I 
I 

0 
0 

- 
61 

I 
I 

0 
0 

56 j 65 i 

75 
0 
0 

0 
0 

44 
45 

44 
3 

75 
0 
4 

I 

0 ,, 

0 
0 

0 
0 

75 1 7 5 . 1  
18 1 ~ - I  

37 I 
34 t - f l  
I (1 

\ 7 - t $ j j  

I I 
- 

0 
0 

0 

2 
5 

I 

25 / 39 
77 ! 49 , 

I 
39 ~~1 

25 -1 
0 1 8 I? I ?  i 
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Total cholesterol concentrations at 6 ,  12, 18, and 24 months in rats 

... .. . . . - -- Dose ppm) 
Mont" - Males Females 

250 1000 2500 
2.32** 2.40** ?42** 2.47** 

. 2.61 3.40** 3 2Q** 3.(19** 2.01 -- 
i 2.91 3.47 :1.9?* 1.24** 2.18 2.61 2.62 2.77 2.57 
I - 3.45 4.30 - : =  ! I  3 . 4  3.09 - -~ - 4.23 

* p-: 0.05; ** t:l.~ll 

lir.i~znl~vsi~: Based on a semi-quanti1,ative analysis, increa~e~d levels of ketones were 
noted in both scxes at 1000 ppm and 2500 ppm at all collec:tion periods, and in males 
at 250 ppln at months 19 and 24 only. Urine pi1 was decreased at 250 ppm and ahove 
in n~ales at ail tune points, while in females at 250 ppm and above urine pH was 
decreased onl? a t  the ?-month timc point. Urina~y protein w;m increased in males in 
all treatment group:; from 6 months onwanis. 
As noted bv tlrc study authors in relation to another study (Report no. KllA 5.10104), 
it is possible tirat the increased level of ketones apparently ~bserved were related 
siniply to cscictlon ofthe test substancc. whicl: is a ketrine-hearing molecule. 

Orgmr ~ ~ ~ i ~ ? h l \ .  Absolute and relativc liver and kidney weights were elevated in 
~nales at and ahove 250 ppm fiom 6 months onwards (liver: -,20'%; kidney: >IS%), 
although tk,i. etfi:ct!: on the kidney at 250 ppm did not rcach statistical signific;mce 
until latcr in thc study. There werc some indications oFa dose-related increase in 
thyroid weight (USS) at 6 and 12 months, but nor at 2.3 months. There were no 
significant efli:cts on organ weights in females 

'Terminal h ( ~ d \  weights and selected absolute and relativse organ weights in male 
rat\ 
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,M~~cru.scopic. findings: Possible treatment-related tindings 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 in the 25 ppm dose group at "24 months" (I0155 animals, 
combining scheduled and unscheduled sacrifices, compared with 4/55 in the controls). 
Enlarged 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 lohulation of the liver was seen in all groups, including controls and is of 
doubtful significance. At 24 months, there was an increased incidence among males 
of pale kidneys and irregular surface of the kidney at I000 and 2500 ppm. 
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;/ 

Macroscopic findings in eyes, liver and kidneys of rats (unscheduled and 
scheduled ~arrifices for 6 and I2 months are bummed) 

-- 
Dose of AE 03173adietnry concentration in ppm 

Males I Females 
0 1 25 1 250 [1000 1 2fi00 1 0 1 25 1 250 / 1000 12500 

,\'o:on-rzeopbitti~ microscupiqfindi1~1::~: 'There were trea~ment-related microscopic 
tindings in ilic: cycr, liver, pancreas, thyroid gl:~nd, and kidneys (see table below). 

In the eyes, thc lllcidence of corneal intlammation was sigr~ifica~~tly increased at all 
time points; in males at dietary concentrations of 250 ppm and ahove, and in females 
at all time points ;it 1000 and 2500 ppm. At 24 tnonths. there m s  a possible slight 
Incrcime in cor~ical inflammation in males at 25 ppm. Itegenerative hyperplasia of the 
conlea war; ~ncreased in males at all tlme point:; at 250 ppnl and abovc. and in females 
at all time po~nts at 1000 and 2500 ppm. Neovasculari~ation o l  the coinza was 
increased in n~:iles at 6, 12, and 24 months at 250 ppm and above, in females at 6 and 
1.2 lnonths il: 1000 and 2500 ppm, imd in fetnales at 24 months lit 250 ppnl and above. 
At 24 monrl~s. -here was an increase in males irl the incldctlcc ui'mucous metaplasia 
of the cornea at 250 ppm and above. Also at 24 months, conleal atrophy was 
increased in males at 250 ppm and above and in fenlales at I000 and 2500 ppm, and 
peripheral r-t~nal airophy was static;tically increased in both rnales and females at 250 
p p n ~  ;ind ahov,.. as well as occurring at a higher ~ncidence .in females at 25 pprn. Age- 
related pcripherdl retinal atrophy has been observed in Fischer 344 rats; however in 
the ahsencu of  historical control dala on the strain of rals u,sed in this study, the effects 
at 24 montlis i i i  the present study must be regarded as signllicani. especially as the 
~ncldenci. 11:  t l ~  control groups was relatively law. 
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Non-neoplastic microscopic findings in the eyes (number of animals affected) 

At 6 months, ccntrilobular 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 hepatocellular hypertrophy at 12 months, and at 24 months it 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 observrd 
at all time points in males at 250 ppm and above, although without a dose-responsc 
relationship. Nevertheless the persistent high incidence of this effect in males at 250 

50



(.%o[aq r'lqei 3x1 a?uap13111 xpe~ods lo mol a 111 rl:1?.13ua8 a.1a.M 
asaql Jahamoq :~ruapao ]E!III:ISJ~IU! PUI? ~IIOI~LULUI?[JU! 'SISOJ~IJ papn[:)u! s4u1pug Jaq)() 
.mdd 00s~ le s3[emaj 111 pasea.I?u! se.n Lqdo~le,mo~)slauaRap ~eu!3l: [e3oi Jrr 33uap13ui 

aq1 'sq~uou vi. 1'2 os~v iudd oosz pue 0001 le Salem u! ame>!l!u>i!!; lu3!1s!lels 
rll!i'Csaxas q10q u1 ~qdo~le!ull!lel3un%p Jerr!se asnU!p jo a3uappui 1111 111 d!r[suo!iela.~ 

asuodsa~-asop ego suo!le?!po! amm 313111 'sq$uow pz 1~ .mdd 00'5 17: sa[etuaj u! 
pasea~3u! Ll.~m~xen a?uap!>nI arp inq 'urdd 00s~ pue 0001 )e SI[IUOI~I! i 1 1e Bu!l)u!1 
s!ql ql~m pap.[om slam s1eu11ue aleiu al8u!s n'lu~ urdd oosz $8 WFIU~: pue sa[eu1 

11! paseamu! .<yea[:, sem 8i1!pu;~ s!qljo a?uap!311! aq) 'sqluom 9 ]e :sdno.18 pal'2aJl 
u! slu~od aurq [re je pauoda~ slsn ~qd@J~e!uo!le.laua%p mu13e asnj,~!p ..'i:alxled aql ul 

OOSZ I 0001 I OSZ / SZ - I O j OUSZ I 0001 / OSZ 1 - ST I 0 
"3,~,,,* r I s3111111 I ------I x,,,o,,,r 

51



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149993 - Page 52 of 88 

N examined 

'p co.05: ** p < 0.01 

In the thyroid, [he incidence of altered colloid was consistently increased in males in 
all treatment groups. 'The incidence of increased follicular diameter was increased at h 
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 heated 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. Thc 
incidence of diffuse follicular cell hypertrophy was consistently increased in both 
sexes at 12 and 24 months from 250 ppm, again in the ahsence of a clear dose- 
relationship. 

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

Findings 

N examined 

. 
Dose of AE 0317309, dietary concentration in ppm - 

-- Males I Females 
0 1 25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 1 2500 

6 months 

diameter -f?-t i !! 

Pigment, brown. 
follicularcells 1 

cell, diffuse I 
X 10 X (I 0 I 

- -  -~?I 
Altered colloid. 2 1 4  

- 
I 

9 
1 

4 

N examined 
Hype~ias ia .  follicular 
cell, focal 
tiypeflmphy, fi~llicular 

10 

1 0 1  10 
ii \ (1 

~ - t  0 

Altered colloid. I I 
10 

5 

10 
R 

I 

4 

1 

10 

0 

10 
h 

I 
basaphilic deposits 
Increased follicular 0 

(1 

9 

I 

0 

10 

0 

4 

I!) 10 
~ 0 0 0 0  

0 

0 

10 
(I 

7 0 0 1  

10 

12 months 
10 
O 

5 ~ 

0 

I!) 
I1 

1 

8 
1 0  

0 0 

10 
0 

9 
0 

2 
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Hyperlroph!., fi,llicolar 

cell, focal -__L_._l-.-_-- 
*pio.os. * *  :, 0.01 

Further infi.)rn~:ition on the incidence of altered colloid and brown pigment in the 
follicular cills is given below. The rats that died unscheduled would have had less 
exposure to the test substance, and it is possiblc ko compare: them with the animals 
sacrificed at 24 months, in order to assess the progression of this abnormality. The 
percent incidcl~ce of brown pigment was clearly higher in the animals sacrificed on 
schedule at 24 ~lionths than in the unscheduled death an~mals, including in the control 
males but tv,t the control females. There were some indications ofn dose-response 
relati(~nship in the incidence of hrown pigment in both sexes and in both the 
unschedulecl and scheduled death groops. The incidence of  brown pigment at 25 ppm 
w. . .I . ah L early inucascd over control levels in hot11 malcs and females sacrificed on 
schedule a1 ?:I !months 

Altered colloid in the thyroid in the carcinogenicity phase group: unscheduled 
(prenlaturei deaths and scheduled sacrificed croups (at :!4 months) 

Brown pigrnrr~t in the follicular cc4ls in the thyroid in th(e carcinogenicity phase 
group: unscheduled (premature) deaths and $chedukd sacrifice groups (at 24 
months) 

Dose h r n )  

Yumbr.. <,Sanjmals 
aftkcred - - - -- .. -. 

- -- . . . . . .- 
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The incidence of chronic 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 
incidence 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 microscopic fmdings in the kidneys (number of animals affected) 

Dose of AE 0317309, dietary eonceotrntion in ppm 
Males 1 Females 

25 1 250 1 1000 1 2500 1 0 1 25 1 250 1 1000 1 2500 

-. . - 6 months 

') I0 1 10 1 10 / 10 1 10 1 10 / 10 1 10 1 
2 1 -  ' 1  2 I 7 1 5  1 ( I I O / ( I  0 I 

progressive, chronlc - 
-- 12 months 

N examined 
Nephropathy, 
progressive, chronic- 

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 (xheduled sacrifice) at 24 months. 
I-lowever, as these tables indicate, there was a tendency for treated males to show an 
increased incidenct: of the condition earlier in the study. It is possible that the test 
substance has accelerated the development of this abnormality. 

24 months 

Chronic progressive nephropathy in the carcinogenicity phase group: unscheduled 
(premature) deaths and scheduled sacrificed animals (at 24 months) 

DO 
Findings 

N examined 
Nephropathy, 
progressive, chronic 
Hyperplasia, collecting 
ducts 

Males I Females 
I u 1 AJ 1 250 ] I000 1 2500 1 0 / 25 / 250 1 1000 1 2500 ] 

kUnscheduled deaths 1 32 1 3 X  I 2h I 28 1 40 1 28 1 20  / 25 1 27 1 28 

*p< 0.05; ** p< 0.01 

55 
51* 

1 1  

55 
44 

5 

- 
Scheduled deaths 23 I 2. 27 I5 27 35 3 0 ] - - ~ - - 2 ~ 1  
(number of animals) 

~ m b e o ?  28 7 4 2 ,  30 2;  X C - ~ F ~  
affected L]  

(number of animals) 
Numberufar~imals 

affected . 
Percentincidence 

55 
54** 

1 1  

55 
52* 

19" 

55 
51* 

I *  

21 

66 

55 
17 

7 

26 

100 

31 

87 

55 
42 

9 

ZS 

X Y  

54 
45 

X 

37 

93 

l b  I2 I X  I' / 18 1 
57 60 72 

55 
45 

7 

55 
.1? 

--A 
-_i 
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Other non-nenpiast~c findings included an increased incidence ( t1<0.05) of focal 
hyperplasia ot'ihe pars distalis of the pituitary (hat was ohs~:rved at 2500 ppm in 
males (32/t;:') and females (3hi55). relative to controls i 2  1/55 and 22155, 
respective1:v). Increased incidcnccs of depletioi~ of ovarian corpora lutea and follicles 
were observed ;.it t250  ppm. Squamous gland metaplasia of the uterus and vaginal 
granular cell liyperplasia were also ohsenred at 2500 ppm. Focal mineralization in the 
bra111 was (~hsci ved in high-dose malei. 

Nt~uplastic findin~s: The only treatment-related neoplastic tindirig was that of 
squanlous cell iunrntxs of the cornea (one papillotna, one carcino~na) observed in two 
males in the 2500-ppm dose group. 11 was suggested b j  the study authors that these 
tumors resulted frorn the corneal inFlalnmation and regenerative hyperplasia resulting 
from tyrosinelnia, and are not relev;mt to humall risk assessment. Other tumors which 
were observcd showed no relationship to dose or were considered to be consistent 
with those t!.inid)rs tbund in ageing rats, and were not evaluated as related to treatment 

Only limitt:d h~storical control data were included with the report 

Treat~nent-rcl.r:cd findings were secn in the eyes, liver, kidney, thyroid, and pancreas 

Findings in the eye were considered by the study authors lo be related to the 
biochemical nicchanism of Ah 0031 7309 as an HPPDase (4-hydroxyphenylpyruvate 
dioxygenast:) i~ihibitor leading to increased tyrosinemia in rats; and it was proposed 
that they were riot relevant to humans Tyrosine levels were not measured in the 
study 'Tyc's~nemi;i is thought to result from inhibition of HPPLTase, which is a key 
cnzyme in thc tyrosine catabolic pathway. The study authors state that humans are 
more capabie irf metabolizing and excreting exccss tyrosia: than rats, and that the 
conleal effect? of HPPDase inhibitors have: been consitlcroi to he relevant for rats but 
not fbr mail .!\ citation to a report ol'the k U  Scientific Co~nn~itlee on Plants in 2000 
is given in support of this conclusion and some data on species differences in the 
metabolism of tyrosine have been supplied in Report nu. KIIA i. 10101. However this 
remains a di:batcable issue given the range oleffects ol'the test substance on the eyes 
even at 25 pp~i? in the present study (increased incidenre of corneal opacity and 
neovascularrzation of the cornea in the males 111 the ophthalmoscopic observations at 
24 tnonths ;i possible slight increase i11 corneal inflam~llation in males and an 
incre;~sed i ~ ~ c ~ d e n c r  of retinal atrophy in femalr rats at 24 months in the ~uicroscopic 
findings; and increased observations of opacit) in female rats at 24 months in the 
macroscopic lindings). Of particul;~ concern is thc observation of ocular effects not 
in\~~)lving tt,e conlea (retinopathy), since the effects of 1iPI'Dase iohibitors claimed by 
the study aulbcrs to be observed in rats bur not significant for humans are the effects 
on tlle con1i::l ('S12PA considers the ocular effects i l l  r3ts to ht: relcvanl to humans. 

There: wm: hislopathological changes in the h e r  associated with increased liver 
weights. b l~ i  tti?se effects were only prevalent at 250 ppm ;md above. Chronic 
progressi\,c ncphropathy was a common findins in all ;inimals, including the contn~ls; 
lhowcver thc,rt, ii.3~ a tendency for treated rnaiei; lo sho\a- 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 bc 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 KllA 55.4101). However it should be 
noted that an increased incidence of colloid alteration was observed from 6 months 
onwards in all treated 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 
("sli&t" rather than "minimal") at higher doses (Report no. KIlA 5.5.4101). 
Moreover, in a 90-day oral study in rats (Report KllA 5.3.2101), males at 1000 ppm 
and above showed loss of colloid in the thyroid and follicular cell hypertrophy or 
hyperplasia. Follicular cell hypertrophy, follicular cell hyperplasia and increased 
follicular 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. KllA 5.6.1101). 

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

I t  1s 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 b n ~ w ~ i  
pigment at 25 ppm was clearly increased over control levels in both males and 
females sacrificed on schedule at 24 months. 

The incidence of diffuse acinar degeneratiodatrophy 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 pronc to tyrosinemia. 

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

l'he study authors proposed a NOAEI. of 25 ppm (1 0 mgkg bwlday in males and I . A  
mgkg bwiday in females) and stated that there was no indication of neoplastic 
findings which arc relevant to man. The study authors considered 250 ppm to be thc 
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LOAI<L ( I0 niykg bwlday in male:; and 14 mgkg hw,day in females), apparently 
hased on raised cholesterol letels at this level. 

However it docs not appear that a NOAEL!NOEL can be e,stablished fbr this study 
(NC)&EL+T.II:)EL.-I .0 mdkg  bwid), because there is some e:vidence of effects of the 
test compound on the eyes of male .ind female rats at the lowcst dose, 25 ppm, and 
insufficieni c\ idcnce has been supplied to pemiit such effects to hc dismissed as 
irrelevant tu humans. Other signiiicant findings at 25 ppm included big11 levels of 
protein in the urine in males, colloid alteration in the thyroid in rnales and brown 
pigment in tho thyroid in both sexes, and an increased incidence in the niales of 
collecting (l8.1ci hvperplasia in the kidneys. 

Furfliermo~-t:. accc~rding to the OECD Guideline 453, which is cited in the present 
study., negatiw tindings in a carcinogenicity test in rats are only acceptable if survival 
in each dosc group is 50% or more at 24 months. In the present study, survival at 24 
months was l c s  than 50% in four of the five male study groups, including controls,, as 
well as in the Setnale control group. 'Theretbre, this study is not acceptable from the 
point of tii:..~ of assessing carcinogenicity. , cp""nt Me e 2 . l  #>Z% at 

! w e f o i i b g  to OP~S870.4MO 
1 : 24 slwb lhMOId.)LC$* 

~- ~ ~. 1 

Mechanism of action and supporting data 

Report: 
rlile 

Study dat? 
Report Uo 
Document I\(;. 
Gsidelines: 
GLPIQA 

KIIA 5.5.4101, Mann, P. C.; 2005 
Scientific advisory group review df the thyroid tiom SA 02153: I\ 6-month 
roxicity chronic to.ricity and ca~cinogenicity study of AE 0317309 in the Wistar 
rat by dietary adm~nistration SAG repnl? 
llxperimental Pathology L.aborntories. Inz.. E'O R<:,x 12766. Research Triangle 
l'ark, NC, 27709, CISA 
:!h Octoher 2001' 
393-043 
M-266373-01-2 
None 
IN0 

Ilistopathoi~~g1i3i sections ol'the thyroid Corn male and female rats h m  the above- 
described 1st i:irronicloncogenicity study (Keport no. 5.5.2101) were examined by an 
~ndepmdeni panel of senior pathologists to determine whether the morphologic 
changes oh!.er\cd in the thyroid represented iili adverse efkct of .4E 0317309 in the 
thyt.~)id. 13ayi.r Clapscience sponsored Experimental Pathology Laboratories, Inc. to 
establish a a,c~c.ntific advisory group consisting of independent consultant pathologists 
IO rcbiew si.i.i:r;il issues involving the thyroid arising from toxic~~logy studies with AE 
03l7:iOo. 

'The incidence ,mtl severity of the findings otcillloid alreral:ion and pigment deposition 
;ire st,own :,I ! kc  Sollowing 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 

incldencei ' 1 I 1 I I I I .. 
Minimal i i j I ~ h ~ 7 ~ l 5 ~ O ~ I ~ 2  
Slight ~ O l O I 6 1 5 1 X I O I 0 I O I  0 

Findings 

N 
Colloid alteration: 

Total (% 
incjdence) 

Minimal 
Slight 
Moderate 

Pigment 

Dose in ppm 

7 
4 
[I 
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) . ~ ~ 

deposition: I (09") 
Total ("/v I 

Findings 

N 
Colloid 
alteration: 

Total 1% 
incidence) 

Minimal 
Slight 
Moderate 

Pigment 
e p o s l ~ n  

The pathology exper t  group noted that the  colloid alterations were  present in all 

Males 

13 
0 
0 
I 

~nctdence) 1 

0 
32 
I I 

(34%) 

--- 
Females 

(390) 

- ~- Dose in ppm 
Males Females 

6 
4 
0 

( 1  

0 
28 

1 
(4"/01 

8 
4 
0 
I2 

rotal (06, I 

Minimal I 3 1 13 ] X I 6 1 8 1 11 I b I I? 1 8 
Slight 1 0 1  -- 0 1  d 1 5 L T  - -. I - (1 1.- 11 I (1 I 5 i -  ... ~ 

1 

25 . 
38 
I3 

(34%) 

(46%) 

0 
23 --- 
10 

i 

7 
4 
0 
13 

(7(p,) 

I I i 

25 
20 
0 

(0"lo) 

5 
h 

12 

25 
17 
1 1  

250 
26 
12 

(46%) 

(435") 

250 
29 
24 

13 
I I 
0 
27 

(93%) 

I6 
7 

I J I  
23 

0 
27 
3 

1000 
28 
12 

(43%) 

2500 
28 

I 
(4%) 1 

250 
24 
? 

(8%) 

(58%) 

1000 
27 
18 

( I V - i  143%) 

0 
9 
3 

21 
(78%) 

2500 
40 
24 

(611%) 

1000 
23 
3 

(Ii':<,) 

I 
O 
0 
0 

I 

(83%) 

2500 
15 
9 

25 
35 
3 

(65%) 

(0%) 

(9%) 

3 
4 
2 
15 

(lUi,u,m) 

0 
0 
0 
I 

(67%) 

250 
30 
7 

15%) 

(60%) 

1000 / 2500 
32 1 27 
10 1 

(23%) 

3 
0 
0 
0 

(O',) 

I 
I 
0 
2 

(31%) 1 i26?4) 1 

(8%) 

3 
0 
0 
0 

(17%) 

3 
0 

I 
0 

. 4 -- 
i 

(4%) 

5 
2 
O 
12 

(41Vo) 

iIX'%]) 

I 

5 1  4 
5 1  1 
0 1  0 
13 ! 11 

(4l0,ol 1 448"jhi 1 
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groups including controls and that the morphology was similar between control and 
treated groups. the: primary difference being an increase in ithe number of follicles 
affected in mated groups. Additionally, colloid changes were seen in the absence of 
follicular cc:ll iiyperhophy, and wen: riot considered to indicate a persistent alteration 
in thyroid functior~ m this study. Similarly. the brown pigment observed in the 
follicular cells was considered to be simila in tnorphology between control and 
treated animals Ibis pigment was evaluated to be suggestive of lipofuscin, which is a 
normal pign~eiii <,<ten associated with aging an11 seen in a number of organs under 
untreated coni:itlon<. 

I t  was the opinion of the pathology expert group that the colloid alteration and 
pigment depos~rion observed in rats administercd AE 0117:109 tbr two years were 
representative :if normal age-related physiologii: changes specitii: lo the rat, and thal 
these findings were not adverse. 

While noting this opinion that the changes resemble normal ageing effects in the 
thyroid, it inay nonetheless be significant that the test substance appears, in a number 
of studies, to :ticelerate and increas~: the effects relative to i:ontrols. For example, it is 
clear that in the rats sacrificed on schedule at 24 months the percentage incidence of 
brown pignlerir deposition is higher in the treated groups (including at 2.5 ppm) in 
both sexes. 'Ti lrs question is discusr;ed filrtlicr in the report on the chronic study in rats 
(Report no KILA 5 5.2101). 
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Carcinogenicity study in the mouse 

Report: 
I'itle: 

KllA 5.53101, Steibleu, C.; 2006 
,\E 0017309 S t u d y  type: Carcinogeniclly feeding - mouse  Ca~.cinogenicity 
study of AE 03 I7309 i n  the ('57klLIhJ mouse by dietary administration 
Bayer CropScience, 355 rue Dostoievski, BP 153,06903 Sophia Antipolis Cedex,. 
France 
:i September 2001 7 October 3105 
SA 001 72 
lM-267521-01-2 
OECD 451 May, 1981): EEC Directive 881'302lEEC, Method B32 (November, 
1987); US OPPI'S Series 870.4200 (August, 1998): WF'F no. 12 Nousan no 
XI47 (November, 2000) 
'Yes 

AE 031730':) I hatch Op. 1-4, purity 95.7%) was incorporated into rodent diet and 
adnnnistertd at 0. 100, 1000 or 4000 ppm to gt.oups of 60 inale C;7BI/bJ mice. 
Groups of680 tcrnales received 0, 100, 1000, and 6000 ppm. 'These doses were 
selected barictl on 28 day (SA 02080) and 90 d:iy dietary (SA 0.301 5) studies. In the 
28 day study, urorhelial hyperplasia was observed in male!; at 5000 ppm. No 
compound I-elated effects were observed in males or females upto 3000 ppm. Based 
on this i n f i ~ r ~ ~ ~ ; ~ t i v n  the above dose!; fix carcinageniclty study were selected. In the 
carcinogenicit) study, females receiving 6000 ppm in the diet f i r  the first I(! weeks of 
tlie study e.x.hibitsd excessive mortality; thercfi~re, this dose was decreased to 4000 
ppm from vieck i 1 onwards. I'hcse concentrations resulted in doses of 0, 13.6, 13'7, 
and 560 mg:k? bw!d for males and 0. 16.7, 168. and 7 13 mg,'kg bwid for females. 
Alier 52 wt:eks. IOIsex from each group allocated to the chronic phase of the study 
were sacriticcd and nccropsied. 'The remaining 50 animal!;Isex!group, allocated to the 
iarcinoger~ic~ly phase of the study, cc~ntinued treatmen! ut~til the scheduled final 
sacr~tice ol'1I:e study alier at least '18 weeks oi treattnetlt 

I'he stahlhty .,ithe test substance at 2 and 15000 ppm diets was verified for up to 82 
and 95 days i i i  a study, SA 02017. respectively. when kept at ambient temperature. 
T'hc Iiomogencit\ ;md concentration i ~ f  the test substance in thc diet were also verified 
as acceptable 1 he mice were housed singly in suspended :stainless stcel wire cages, 
and diet and water were provided ad lihitl~rn except lor fasting overnight prior to 
blood satnplnig. Body weights were ineasuretl ~n the tirst day of treatment, weekly 
for the first I 2 weeks of the study, and then at ?--week intervals through the end of the 
study. Cliilica! signs and mortality a e r e  monitored twice daily on weekdays and once 
daily on ucekends and holidays. Ophthalmoscopic exam~r~ations were conducted on 
all animal:; dtiring the acclimatisation phase and on all surviving animals at tlie end of 
thc study. 8: )plithaimoscopy was performed on 24 animals/scx;dosc (all animals from 
the interini :;ucrifice phase and the first surviving 14 animals from the final sacrifice 
phase) aftci ;ipproximately 3, 6. 9. and 12 moi~tlis. and (111 all surviving animals at 
apprr>xim;it~~! 1, i F, months. 

At the end n1 the one-year treatment period, blood was collected tbr hematology from 
thc slrvivii? .iriilnals in the one-ycar sacrifice proup and liom the tirst 10 surviving 
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animals ofthe tenninal sacrifice group. At the end of the study, blood was collected 
from the first 20 surviving animals of the ternlinal sacrifice group. At both time 
points, blood was collected after overnight tisting by puncture of the retro-orbital 
venous plexus under isoflurane anesthesia. The following hematological parameters 
were measured : hematocrit (Hct), haemoglohin (Hb), leukocyte count (WBC), 
erthyrocyte count (RBC), platelet count (PIT), 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, hone marrow (sternum), lymph node (mesenteric), lymph node (suhmaxillaryi. 
spleen, thymus, kidney, urinary bladder, testis, cpididytnis, prostate gland, seminal 
vesicle, ovary, uterus (with cervix), maInmary gland, vagina, brain, sciatic nerve, 
spinal cord, eyes (retina), optic nerve, pituitary gland, adrenal gland, lachrymal 
exorbital gland, parathyroid gland, thyroid gland, Harderian gland, hone (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. 

Stutisticul 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, ANOVA. 
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 

ln all sections, the female high dose group will he referred to as having received AE 
03 17309 at a dictary concentration of 4000 ppm, although these animals received a 
dietary concentration of 6000 ppm for the first 10 weeks of the study. 

.Morlulilie.~: Both at 12 and I8 months, there was increased rnortality in males (23'kr 
and 50%. respectively) and females (35% and 60%, respectively) at 4000 ppm. At 18 
months, the mortality in males at 100 and I000 ppm was comparable to concurrent 
controls, whilst that in h a l e s  at these doses was ahout 50% helow the controls. 

Mortality (% animals dying unscheduled) in mice 

Study Section I I 

1 Dose ppm) 
Males Females j 

0 1 100 1 1000 1 4 0 0 0  0 1 100 1 1000 1 4000 
To 12 monrhs 1 541, 1 8% 1 10% 1 23% 8% 1 7% 1 10% 1 35% 
To 18 months 1 14% 1 16% 1 16% 1 50% 30% 1 16% I 16% I 6O%, 
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( '  1 

1)at;i obtalnt.d lrom page 35, in the lrcpon 

l i a l  I S  'I tiere were a number of treatment-related clitiical signs, some of 
which wert: (according to the study author) prohably related to the excretion of parent 
compound it1 the wine. These included hardness in the arcs1 ofthe uriniuy bladder, 
soiled fur, rr:duccd motor activity, labored or rapid resptration, and red urine. These 
observation:i \\,ere mostly occurred at the high d ~ ~ s e .  Ur~nalysis was not performed in 
this study ;~rrd 1111 characterization of the red color in ttir urine u;ts apparently 
atlen~pted (::en tahl~: below). 

Incidence of clinical s i p s  (number of animals) 

BorL1. weig.h/ i i ~ l d  body w i g h t  gain: Hody we~ght and body weight gain were 
decreased i t  4L100 ppm. Body weight was unaffected at 1000 ppni in males, however, 
body weight gain was statistically significantly decreased in this group over the first 
year of the :study: and there was some evidence of a dose-response relationship. 
I l c < ; ~ i i s ~ ~   it,^ i : tic.: ;I[ I000 ppln \VCI.C ~ i i i . l ~ l l ! .  1 ci\.it.r .; : l ~ t i  hc:!lt~ni~r~ of tl ic  sruciv 
:II;III ! t~et~. c,I.;~:u?rc:u C I \ I ~ ~ ~ I I I S .  d~;rc;!:;c(l hi)(!) \\CI!;~II ::;IIII I I \ C ~  lltc ~:<IU:SC c>I'thc 
.i:utly ~ ~ s L I I ! ~ , :  1 1  .;imilar tcl-min;il i,iiiiy \\i)isi~t~. rhis effect was considered to be due 
lo treatmeni.. Mean body weight and hody weight gains of females were not affected 
at 1000 ppm. ['he mean terminal body weights and body weight gains of females at 
4000 ppm ciecreased 8% and 15.7'%,, respectively and were: statistically significant (p 
5- O 05 or ( 1 . ( 1 1 ) ,  Ilccreases in body weigh1 and body weight gairis at 4000 pptn were 
considered to i-)c 1r1:atment-related (see table bclow) 

Dosc (ppm) 

Bncly weight and body weight gain in mice fed diets containing AE 0317309 

Finding 

Soiled fur, ts@xnrral or localized 
Reduced mi.,tur activity 
Prostration ~ 

Tremors 
Red urine 
Labored res~&!tz- 

- 
Cold to tou+i--- 
Abdomen d - a -  
Hardness in 'he u ~ i n a r y  bladder area 

Data obtaili,:d !tom page 34, in the study repor! 

-. Males 
0 
60 
! 

Females 

h0 
2 
J 
il 
[ I  

i) 
0 

11 '_____..-. I - - 0 .~ 0 -- 
-. I_---.__ 0 ( I  -~ 6 .- 3 

i l  ! ! 0 11 
i I  ') - 0 52 O 

100 
60 

- 0  
- ' O 2 - 

100 
60 
0 
I 
0 
I 
0  
0  
0 
0 
I 
I 

8 

1000 
60 
2 

.(0007 
60 
43 

1000 
60 
3 
3 
I 
0 
0 
0 
0 
1 
I 
0 

4000 

6 0 -  
9 
12 
3 
I 
1 _- 
2 

4 . 
5 
3 

33 .- 

I - 
1' 
[I 

( 8  

0 (I 5 .- -- 
-. I 

i) 

-~ 0 

I . 
0 

0 . 

- 
- 4 

4 
4 
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Data obtained from page36, io the study report 
*p<0.05. **pc0.01 

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

Ophthalmo.scop) There were no treatment-related ophthalmoscopic findings. 

Iirmutologv: RBC, Hb, Hct, and MCHC were decreased in females at 4000 ppm at 
I8  nlonths (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 fmdings in mice fed diets containing AE 0317309 

Orgun weighf.~: The majority oEstatistically 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. 
Ahsolute and relative spleen weights were increased in males and relative spleen 
wciphts in females at 18 months in 4000 pprn group. Organ weight changes occurred 
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at 4000 pplr wcrc considered to be treatment-related (see lahie below), 

Absolute anid relative organ weights 

Dose im- 

-- 

5.28 

Kidncy wrtghi. 1.52 1.5:: 1.49 1.54 1.64 

- -- 
Data obtained :i.om pages39.40,11. 157- 169. in the repcrr.t 

Mucr.osco1,i"~. Ilriiib~g.~: Prior to the 1:-month sacrifice. one male and three females out 
of lhe animals dedicated to the 12-month satellite group at 4000 ppm were found dead 
(male 011 da,:; 230, females on days h(!. 61, and 75, respectively). All of these animals 
had yellou urinary bladder stones. In the 12.n1onth satellite animals sacrificed as 
scheduled. ,.mc male and four out oi"; females a1 4000 pprn were found to have 
stone(s) in lhc rcr~al pelvis. Both males arid females at 4000 ppnl showed enlarged or 
srnall kidneys, dilation of the renal pelvis, pale kidneys, or renal cysl(s). Stones or 
gritty conten[ were also observed in the urinan bladders oEnearly all animals 
sacrificed .it 4000 ppm at 12 months, a l o n ~  wilh bladder distenlion in the majority of 
these anirncii:, 

C;allstoncs: u,ci-' ohsewed in 100 and I000 ppni male!,, and I000 and 4000 ppm 
fenrales, ;lniorlg animals sacrificed as sclieduled at I2 inonths and the incidence in 
coricurreni ci~ntn.,ls was zero; ho~,vr:~cr. therc was no dose-response relationship in 
their incidonci i st,: table below). 
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Macroscopic observations at 12 months 

I Parameter 1 Dose in ppm 

Urinary bladder 1 
Gritty content (stone(s)) ~ O ~ I ) ~ 0 ~ 8 ~ 0 ~ O U ~ b  
Distended l O l O l O / 8 l O l O ~ O ( 4  

Gallbladder i 
Stone(s1 / 0 2 I  I O I ~ J j O 1 2 r I . - ,  
Data obtained from pages 42-43. in the report. 

Among the animals in the 18-month study group, the majority of those which died 
unscheduled at 4000 ppm were found to have died due to acute or chronic renal 
hilure, due to urinary tract blockage or chronic kidney andlor urinary bladder 
intlammation, respectively. Stones were found in the kidney andor urinary bladder 01 
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 

Unscheduled deaths 
N 1 / 7 ( 8  / 8 ( 2 5 ( 1 5 /  8 ( 8  ( 3 0  

Organ 

Kidney / Cyst ( s) l O l O l  0 I 1 I 1 

Dose (ppm) -- 

Finding Males 1 Females 
0 1 100 1 1000 1 4000 1 0 1 100 1 1000 1 4000 
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Ilatii obtainzd 1Lom pages 43-45, in the report. 

Non-neop1ri:jtii; microscopic findings: h.ficroscopic L-xamination was not conducted at 
12 ~nonths. 41 i 8 months, histopathologic findings includesd a dose-related increase in 
the incidence of minor to moderate centrilohu1;ir hepatc~cellular hypertrophy in males 
and females at 1000 and 4000 ppm; which was slatistically significant in the males at 
I000 and 4C100 ppm and the female:< at 4000 ppm. This was considered to he 
treatnient-relaled. Most of the other findings were obse~vetl in the urinary system 
(kidney, uri~lary bladder, and ureters) at the high dose in males and females and 
prostate m;i'es and were associated with stones and concretions observed in the 
urinary syst8:rn at the same dose. An exception is the occu~~encc  of gallstones, which 
were obser.red at .ui increased incidence in all treatment gr~aups in both sexes, 
although n.,i ciosc-n:sponse relation!;hip was prcscnt 

Non-neoplastic n~icroscopic findings in all mice at 18 months 
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0 I;!** 

Prostate -- -~ -- ... -- . - -- 
0 I 2 11 . J ~ 

O 0 : I  X * *  
I - - 

0 !I 3 

LJrolfrelial hypcrpiasia: simple: 

I)ata obtained f io~n Tables I Oa , b, c. pages 47 -57, and 186 :'.47, in the study 
rcpon. 
* p C'  0.05: 1' .'0.01 

I'urther infi.>nn;itic,n on the incidence of gallstones in treated animals is given in the 
table below 111 both animals that died during the study (or were sacrificed moribund) 
and those that were sacrificed at tennitiatio~l, the incidence of gallstones was elevated in 
all treated in-oups relative to control:;. 'There ww no dose-res;ponse relationship in either 
sex. However. given that the animals having unscheduled deaths were exposed to the! 
test substance lor a shorter period, compari:;on of data from the utischeduled and 
scheduled sacl-ificed animals gives some indications of ;I progression of this 
abnormality over rime. In particular,, in the unscheduled deaths group, the incidence of 
gallstones ,,&,as dbo\:e control levels in the mid- and high-dose males and the high dose 
Semales only: whrrcas by the time of the scheduled deaths at 18 months. the incidence 
was above control levels in all treated groups in both scxes (see table below). It is 
possible that l l~e incidence of'gallstones in (he high dose grc~ups would have been higher 
hut lor the cleath of susceptible individuals from the development of stones m the 
urinary sysl :ni hefore gallstoties co~dtl devt:lop. 

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

Ncoplu.stic rn;,: I o.wopic findings: Treatment-related neoplastic findings were limited 
to the: urin:i? rract of males and females at 4000 ppm. ,md wcrc: comprised of 
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transitional cell carcinomas (which occurred at a statistically significant level) and 
papillomas of the urinaly bladder and urethra. The study authors hypothesized that 
these tumors were probably related to the presence of urinary tract stones, and werc 
the result of a non-genotoxic proliferative ~nechanism associated with the concurrent 
presence of secondary inflammation and hyperplastic findings in the same tissues. 
Also, in males, treatmen-related urethral transitional cell carcinoma of prostate was 
seen in 1/48 vs 0150 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 

I Dose (ppm) 

The study authors suggested a N O A H  of 100 ppm (1 3.6 mglkg bwlday in males. 
16.7 mdkg bwlday 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. 

Urethra (prostatic) I 
M urethral transitional cell I 0 0 0 I 7 

As well as having some effects at the mid and high dose in the liver (centrilobular 
hepatocellular hypertrophy in males and females), there were effects in the kidney 
("atrophyi fibrosislscar: cortex/medulla: unilateral" in females). 

Dietary administration of pyrasulfatole resulted in increased incidence of stones in thc 
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 cholesterol. No details on the bioche~nical 
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 suggesls the possibility that this strain of mice may bc 
prone to gallstone formation. However no historical control data were provided. 

~ ... J carcinoma 

Based on increased incidence in gallstones in all treated groups, no systemic NOAEL 
could be established for this study (NOAEL.<14 mgikg hwld).. 

**p<O.OI. 
(N=48) 

Treatment-related increased incidence of transitional cell carcinomas and papillomes 
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of urinary bladder (males and females) and urethra (males) were observed in the 4000 . . .- .. . .. .- . - 
pp171 tlo.;c group Ba.;~.d ,)n ihc lad!, ,I! ho 21 1 . I I I ~  ~i~:rr..rsc~l I I I . : I~CI IUI '  ot'urit~iu! cammt [np M, rorlabm bu 

tr.i:, I U I I I ( X ,  I ,  : ~la)<~ng ~ o i i ~ i d ~ : r ~ ~ i  J ~ C Y I U , I I C  ~ I I I C I  U ~ ~ J L I I C C I  h1 11) tor ~chtii~p . a b w I r r a d b y E P A a u w  
U I I I I C . 1  C.W. 

L -- A* 
carcinogenic putent~al of the chem1c.11 

Additionally, according to OECD Guideline 45 1 for carcinogenicity testing, which is 
cited 111 thi:; study. in order for a negative result to be acceptable. s u ~ i v a l  of all 
groups should he no less than 50 per cent at 18 months ~n mice. Survival in the high 
dose female group in this study was below 50 per cent. 'Th8zrefore this study was not 
considered to be suitable for the assessment of'carcinogenicity. However, the study is 
acceptable fix regulatory purposes, since survi\al was above 25"<1. which meets the 
IJS OPPTS Series 870.4200. 
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--- Antipolis Cedex -- - 
Report No.: SA02017 
Document No.: M-102924-01-2 
Study 13 Febmxry to 24 hilay 2002 
Duration: 
Guidelines: O.E.C.D. '$08 (1998): E.E.C. directive 92/69 - Annex 'v' - 

I 1 (1992); U:; l:.l;.i\. OPPTS 870.3100 (August, 1998) I 
i ";'4.t.FFF. 

in Japan 59 YohSan N o  -- 4200 (1985) 
GLP/()A ~ ~ ~ 

.Materials nnd Methods 

Test su1)stanc.e was ground to a fine powder arrd inmcorporated into rodent diet by dry mixing 
iu provide the required concentrations. Diets were prepared every three weeks. When not in 
use the); 1.i-eri: stored below minus 15°C' The stability of the test substance in the diet was 
demonstrated. hefore the start oi'the study at concentrations of 2 and 15000 ppm for a time 
which coT%t:red the period of storage and usage in the sludy. 

I'he homogeneity of the test substance in the diet was determined on the first preparation the 
lowest anti highest concentrations. Dieraiy levels of the: test substance were determined for 
cach conccr~tration in each dietary prep;iration. 

One hundred and fifty (75 malc and 75 female) Rj:WI(IOPS IiAN) Wistar rats obtained from 
R. Janvier. I-e Genest St Isle, France, w1:I.e acclimatized to laboratory conditions 
(temperature 20-24°C; humidity: 40-70%; air changes: 15!hr; photo period: 12 hr oni12 hr 
off) for 7 days prior to treatment and wcrc 6-7 iveeks old at the beginning of treatment. One 
hundred and twenty rats were selected (60 male rats weighed 191-2 15 g and 60 females 160- 
187 g) i r i  he >within 20% of the mean hody weight for each sex on study day 1. Rats were 
random)) dssigned to six groups of 20 ( I  Olsex) and fed treated diet at 0. 2, 30, 1000, 7000 
and 1200{! ppm for 90 days. The mean achieked dosage intake per sex per group (rnpikg 
bw/da:;! w a s  calculated on a weekly bai,i:;. 

Rats \r crc: housed individually tn wire cages tluoi~j~hout the study period. Cage-sidle 
nbserva1i~)ns were conducted twice daily on weekclays and once daily on weekends and 
public hol:tlays, while detailed clinical t:r.aminatlons %ere conducted at least weekl'y during 
the stucy 

Neurological (grasping, righting, corneal. papillary, auditory startle and head shaking reflexj 
exami~iation:; were carried out pretest awl during the twelfth week of the study. Bod). 
weighlz; ud re  measured durirrg acchmatization, on the first day of the feeding period, and 
weekly fir the remainder of the shldy. F~3od consumption was measured on a weekly basis. 
Ophthrln~oscopic examinations were carried out prior to the start of the study and rn weeks 2, 
4. 8. ar~d 12 Blood was collectetl by puncturt:  ort the rctro-orbital venous plexus on study 
days 91. '92. 93, 94 prior to sacrifice f i r  haematology and clot activator for clinical chemistry. 
and o n  sc~iiiun~ citrate for coagulation parameters. Rats were fasted overnight and 
anaestlieti.?ecl by inhalation of isoflurane prior :o bleeding. 
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RBC, Hb, Hct, MCY, 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 werc assayetl. 

On study days 85,  86 or 87, in the morning, overnight urine samples were collected from all 
rats. An approximately equal number of rats randomly distributed amongst all groups werc 
sampled on each day. Food and water were not accessible during mine 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 sumiving rats fi-om all groups were sacrificed by 
exsangulnation under deep anaesthesia (pentobarbital, intraperitoneal injection of 
approximately 60 mglkg body weight). An approximately equal number of rats randomly 
distributed amongst all groups were sampled on each day. Rats were fasted overnight prior tc, 
sacrifice. All rats, either 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), bone (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 larynxlpharynx, 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 fiom a r~b .  
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 larydpharynx, nasal cavities 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 killed 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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9 .  

Mean and standard deviations and statistical analyses were calculated for the folloaring 
variables for leach sex separately for each group. body ~beight, food consumption, 
Jiaematc.~l(~gy. clinical chemistry, quantitative urinalysis and organ weight parameters. 

iUI results f c ~  homogeneity and concentration were within a range of 90 to 105% of the 
nominal concentration. All values were therefore within the target range of 85 to 1 IS'% of 
thc nor~iinal concentration. The test substance was found to be stable in the rodent diet at 
concenL:rattons of 2 and 15000 ppm over ;I 82 d;iys or 95 days period respectively a1 room 
telnperati~r~'. 

The mean :rctiieved dosage intakes of test ~ubstanc~c were 0.0, 0.13. 1.96, 66, 454, and 831) 
niglkg kl\!;'da:y for males and ID.{),  0.15, 2.112, 7'7. 537, and 956 mgkg bwlday in fem~alcs. 

Itlort(~li~~i~3: 'There were no nlortalities in the groups r e~e iv~ng  0, 2, 30. or 1000 ppm test 
substat~ce .\t 7000 ppm, one male was fi~und (lead on clay 8. one male was sacrific.ed for 
humane reasons on day 70, and one male was k~lled for humane reasons on day 83. At 12000 
ppm, o1:1e fernale was sacrificed on day I .3 for hum,me reasons. Four males in this treatment 
group were fbtind dead on days 15,11, 45, anti 72, and two males were killed for hlun~ane 
reason:; O J ~  days 43 and 64, prior to unschedule(i teinninatron ctf this treatment group in nlales 
on day '72 

Two maicr el '7000 ppm and 6 males and one female at 12000 ppm were found dead or killed 
for hurn;~ne reasons during the dosing pcriod. (~'linical signs observed in these rats consisted 
of intense yellow coloured urine, piloerection, soiled fur, general pallor, wasted appearance 
and/or no  iieces. Treatment related clinical signs were observed in a large number ol rats at 
7000 and 12000 ppm in both sexes. Thc signs extended over a period of time and consisted 
of interiselv yellow coloured urine associated on a few occasions with soiled anogenital area. 
Other ireatmerit related clinical signs noted on less occasions were: few or no faeces, wasted 
appearance. cold to touch, piloerectron, reduced motor activity, laboured respiration, hunched 
posturc. li~creased salivation .and soiling around the mouth. White areas on eyes were noted 
iwo males at 7000 ppm and in one male and four 1;:males at 12000 ppm. At 1000 pprn, 
yellow ccloured urine was also noted for all males on e Sew days and one female presented a 
'white ;it-e:i or1 ,:yes. No treatment related clinical signs were noted at 2 or 30 ppm. 

No abra~rnialities were detected during the neurotoxicity assessment. At 12000 ppm, one 
female haii n'o pupillary reflex: this finding wsts pr17bahly a consequence of corneal opacity. 

Bodv r.~,cighr cmd body weig11,'gnin: Mean body weight gain was less than that of controls in 
both malcr, and females at concentrations at and above 7000 ppm. At 12000 ppm, a reduction 
in mear-I hody weight gain of 70%) was I-ecordeti in males during the first week of cxposure. 
At this concentration, the depressions in body weight gain ranged from 11 .S to 569b over 
days 22 I(, 70. These decreases in mean body weight gain were significantly different from 
cc~ntrol!; i I? 0.01) at all time points from day 8 to 70. Ln females at 7000 ppm and 11000 
ppm, thy iiepressio~ls in mean body weight gain were 12.5 and 15.6% respectively, relative 
to controls at the end of the 90 day period. Hody weight and body weight gain data are given 
in the ih! I< 'wing table. 
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Data on body weight and body weight gain' 

Endpoint 

Males 

. . . . 
N D  = No data; "Males in this group were sacrificed on humane grounds on day 72. *\I .: 0.05 

Study 
week 

Body 
weight, g 

t,'ood consumnption: At 2, 30 and 1000 ppm food consumption was unaffected 

Body weight gain, g 
% of control 

At 7000 ppm, a reduction of food consumption was noted during the first week in both males 
(28%) and females (l5%), 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 I and 
statistically significance was reached during several intervals from Days 1 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 

~ .... ~ 

1 -  Data extracted from Table 2. DP. 50-4, and Table 3. PD. 55-59. 

p 

130 
101.6 

175*6 

128 
100.0 

Ophtha~rnoscopj~: Neovascularization of the cornea and characteristic "snowflake" cornedi 
opacities were noted at 7000 and 12000 ppm in males, and 1000 ppm, and 12000 pprn in 
females. Snowflake" corneal opacity was also observed in females at 7000 ppm (see table 
below). 

0 1 2  

0 
13 

Data on ueovascularizat~on of the cornea and characteristic "snowflake" corneal opacities 

30 

20217 
510+26 

203*7 
517549 

Body weight gain, g 
% of control 

127 
99.2 

I 1 _ 

308 
98.1 

314 
100.0 

Corneal opacity 

0110 0110 

174*7 
~ ~ 3 0 1 + 2 2 ~ ~ ~ % - ' ~  

127 
99.2 - 

Dose (ppm) T~p. .. . .. , 
Endpoint --L 30 1000 I 7000 1 12000" ': 

-1 
Males 

- 

'- Data extracted from pp. 45-49 of the study report 

2034~7 
532537 

20256 
524556 

329 
104.8 

20217 
489h36 

174-+7 

112 
87.5 

2/10 j 1/10 1 

2/10 1 1 /10  1 
I I 

323 
102.9 

20 1 .&6 ~ 

ND ~. 
- 287 

91.4 

. 
17416 

-- ... 
108* . - ~ ~ ~ ,  

~~~ 84.4 ~ ~. 

Corncai f)paciiy 
.'sno\cliahc 
Neovascularization 

ND -. 
ND ~ -... 

011 0 

Oil0 

0110 
I 

Oil0 

0110 

01 10 

0110 

01 10 
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/?ire/ncrt,,i/~~~y: There were no treatment related efiects on hematological parametel-s at any 
dose. 

(:/inrcrrl c/~nni.rty: In males, hllirubin, 4ST and A.LT, urea, and creatinine were increased 
(hut not st;itistically significantly so) at the dietar).. concentration of 7000 ppm, while 
cholesterol and triglycerides were statistically significantly increased at 1000 and 7000 ppm. 
The increases in these parameters were not dosc related. AP was decreased at 1000 ppm and 
abovc when compared to conrrc~ls. These parameters showed less divergence from control 
values in kmales. The relevant clinical chemislry parameters are shown in the following 
table. 

Selectetl cliniral chemistry parameters in male a,nd femalc rats1 
~ -- - ', ., " .  . -- - Dose @pm) I 

9 i l n i  -..- ~ IA! II 1000 1 7000 1 - 12000" 
Males . ~ 

Bilirubi 11, 

. 
ND 

AP, IU!L. ~~ 691 10 ND 
(Urea, NI> 
~nmolll.. .. --- -- 

34:k.S 48133 ND 

ND 

(Ireatinin<.. 

mmolll. 
N 1) 

Females .. 

Bilirubin. 1.8*0.8 2.010.4 1.810.3 

ALT, Ilj iIL -- 2416 
l\P, 1U;'I. - . . . . . - - .- 4611 1 48f2 
Urea, 
rtimol/l.. .. . . .. -- - 
C'reatinini~. 

~nmolil.. 

-- .. -- 1 -- 
L-Data exti-,i< tuii ihm fahle  7, pl). 747ft .  
NL) .= N\r i).;ta. 
"Males in t i t i .  ~ r c , u p  were sacrifical on tiurnane e;ounds clay 7.!: 
*. ,><O.O.'~ * *  , ) ~ : o , o l .  
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Urina1ysi.s: In urinalysis, 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 12000 ppm (males in the 12000 
pprn 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 hod?; 
weight were 3.5 and 38.6%, the latter increase being statistically significant. 

For females the respective percentage increases at 1000, 7000 and 12000 ppm concentratioti 
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 - 2 30 

% body wt 
Liver wt as 
% brain wt 
Kidney 
weight, g 
Kidney wt 
as % body 
wt 
Kidney wt 
as % brain 

weight, g j 
Liver I 6.7+0.5 1 6.9t0.8 1 6.910.8 1 7.350.7 7110.5 

wt 

1000 

540h57.7 

2.8210.29 

0.57%0.03 

131.2*12.4 

i 

7000 / 12000" -.- 
Males 

554140.7 

2.6610.27 

0.54*0.03 

126.0h8.66 

. - . - ..i 
Females 

Terminal 
body 
weight, g 
Liver 

Terminal 1 290.118.1 
body ! 

494.4147.6 

I 

11.611.1 

489.6h24.4 

11.71-0.9 

574164.9 

2.8310.22 

0.5510.03 

134.9*14.7 

weight, g 
Liver wt as 

293.6i19.8 

510.21 

12.1+1.4 

I 

682%87.3** 

2.9510.33 

0.59i0.04 

I 
2.310.11 1 2.4i0.17 

288.1522.2 

500.7i36.4 

14.251.7 

I 

1 ~- 

646i106.4* / N D 
I I 

2.4k0.20 

..' 

465.7155.4 1 ND" i 
! 

I . 
13.41-1.6 1 ND 

3.5950.57** 

0.79+0.20** 

1 

287.4+20.0 

-. . . 
ND : 

I 
-. ... , 

NU 

142.2+18.4 

272.0+12.4** / 269.1124.8 1 

2.810.22** 

172.2125.7** / ND i 

I 
. - -. 

2.9+0.22** ! ND 
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i 

Kidney 

w t .. 
I-Ilata extr;ktcd liom Table 11, pp L1~1-102. 

I 
N l )  = rrc iI;ti.. ":vlales in this group wrre sacritiie~i on hu~nanc (!rounds on day 72 : *p<0.05: **p'0.01 

Macro!wo!irc patlzology: In male rats eilher found dead or sacrificed prior to the end of the 
study ( 1 %  a1 7000 ppm and 10 at I2000 ppm), the principal cause of death was consitiesed to 
bc relalad lo calculi in the urinary tract. Clearly treatment-related macroscopic findings seen 
in thest: rats imsluded gritty content m and dilation of the renal pelvis, enlarged kidneys, pale 
or mottleci color of the kidneys, and foci on the kidneys. and red or gritty content in the 
urinary bladder, distension of the urinary bladder, and I-cd fixi in the bladder, and enlarged 
h e r .  0lhr.r findings which arc less clearly related to tscalment included dilation, dark 
contenl, arid black foci of the stomach, soiled fur, anti tlark content in the intestines. 

Treatment related macroscopic findings in male rats found dead or sacrificed ]prior to 
the end of the study' 

Dose (ppm) 
Finding -- 

~ ~~. . -- I 
0 2 - - 30 1000 7000 12000 

N 0 0 0 3 10 
0 0 0 0 1 9 - 

Obviously larglr 
I 

0 0 0 0 0 3 

i i Pale 0 0 0 0 0 - 2 
i Mottled 0 0 0 0 0 -- 1 
1 Focus(i), whi1.e 0 0 (I 0 0 1 

~- 

-- -- 
- -- - 

0 1 I 
0 0 0 0 0 6 
0 0 0 0 0 2 

Dilatation 0 0 0 0 0 - 1 -- 
Dark content 0 0 1 -. 1 

-- .. . . .. ... 0 0 1 3 - 
Urinal:,. Red content 

/ bladdr:~. Gritty content 

j Distended 0 
.. - .- 0 0 

~ 

0 (I 0 0 
I 

- ~~ -- ! 
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1 lntestines I Dark content 1 0 1 0 1 0 / 0 /  1 I -, / 
I -Data extracted From Table 12. pp. 103- 107. 

In rats which survived to the end of the study, treatment-related macroscopic tindings 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 I000 ppm, with prominent lohulation at I000 and 7000 ppm. 
One male had an enlarged thyroid at I000 ppm. 

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

. . 
Wales in this group were sacrificed for humane leasons on study day 72 

Microscop~cputholo~~: According to the study author, the dose of 12000 ppln was abovc thr 
Maximum Tolerated Dose in the rat and therefore, histopathological examinations were nor 
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conducrtxt at this dose. Additionally, as 30 ppln was ohserved to be free of treatment related 
c:i'fects. lii~topathological examination was not conducted at 2 ppm. 

The treatnlenli related changer; observed in final-sacrifice rats were within the urinary tract 
and the l~ver in both sexes, and the eyes and thyroid gland in males. The following tables 
summarize treatment related lindings in males and females sacrificed at the end of study. The 
ahnom~;~llues noted at 30 ppm were not regarded a:i treatment related as they were single 
incidcncci. They were also noted in cant-ol females. 

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

! 

Finding - 
- Number male -. rats in group - 

Eye(s) , Keratitis, rnixed cellular. 

~~ 

pelvis -. 
0 0 

0 0 0 4 < ,  . 
lLiimple, focal ! ~multifocal ~ 

Dilated renal p~slvis, unilateral - . .- 
Dilated renal @ks, bilateral - - -- -. 
'Interstitial fibrosis. 
multifocal to d~ffuse I- ~1 
Dilated tubules, cortical. 

- .. - - focal 1 mu1tifoc:al - .- C Urinary Urolithiasis 
bladder Urothelial hypemlasia, .. . 

:simple, multifocal to diffbse 
y ; ; i z z r t r o p ~ ~ ~ ~ - . ] - - . - ~ - ~ ~ ~ ~ ~  ~~ - LOSS YP r~ of colloid, diffuse -~ 

J r e t r  - Urolithiasis - - 
Urothelial hyperplasi;~. 0 - 1 
simple, diffuse - - - 

.. - Ureteritis, mix,:dcellular. diffuse 0 -- 0 - -- 
I)ataci~l;!~:t~.:d frornrahle 13,pp. 1:2-125. 
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Number of female rats showing microscopic findings following the administration of 
test substance in diet for 90 days' 

Organ 

Liver 

Kidney(s) 

Urinary 

j local I 1 L~~ - .. . , I 
' Data extracted from Tahle 13. pp. 112-125. 

Finding 

Number of male rats in groups 
Hepatocellular hypertrophy, 

bladde; 
Ureter(s) 

Conclusion 

centrilobular, diffuse 
Periportal vacuolation, 
hepatocellular, diffuse 
Urolithiasis, pelvis 
Urothelial hyperplasia, 
simple, diffuse 
Urothelial hyperplasia, 
simple, focal l multifocal 
Dilated renal pelvis, unilateral 
Dilated renal pelvis, bilateral 
Interstitial fibrosis, 
multifocal to diffuse 
Urothelial hyperplasia, 

The LOAEL is 1000 ppm (77 mgkg bwlday) in females and 3000 ppm (454 mdkg bwiday~ 
in males based on increased incidences of neovascularization of the cornea and "snowflake" 
corneal opacity. The NOAEL is 30 ppm (2.32 mglkg bwlday) in females and 1000 ppm (66 
mgkg  bwiday) in males. 

Dose ( P P ~ )  ! 

0 30 1 1 1 7 - 1  

simple, mult~focal to difhse 
Urolithiasis - 

Urothelial hyperplasia, 
simple, diffuse 
Ureteritis, mixed cellular, diffuse 
Serosaf mixed cellular infiltrate, 

The study authors indicated that the Maximum Tolerated Dose (MTD) had been exceeded in 
this study but the basis for the selection of the doses used was not discussed. This 90-day 
oraltoxicity study in the rat is acceptable (guideline) and satisties the guideline requirement 
for a 90-day oral toxicity study (OPPTS 870.3100; OECD 408) in the rat. 

10 
0 

0 

0 
0 

I 

0 
0 
0 

1 

0 
0 

0 
0 

10 

I ~--. . i 
I 3 / X !  

0 I -- 0 *~--: 

10 

1 , 

I 

0 
1 
0 

I 

0 
0 

0 
0 

0 1 0  I lo 4 
1 

0 ! ! 
d 

- . 1 
1 

~~ ~ . >  
0 j I  

I 0 0 -.-.> i 
O I ? j  

1 
~. i 

0 1 4  I 

-~ ..- 

0 4 . - I  1 
0 5 ,  

, -- ~ -. ~ 

0 - ', - ~~ ? j 
0 , ? i  
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Oral 90-day toxicity (rodents) (KXIA 5.3.2102 mouse) 

. -. . . . ~ 

-- .. - KIIA 5.3.21'02, Steiblen G.; 2003 
90-day toxicity study in the mouse by dietary administration 
AE 0317309: Pyrasulfotole bdtch Op. 1-4, purity 95.7% wlw 
Bayer CropScience, 355. rue Dosto~evski, BP 153, F-06903 

.Mutericu/.s and Methods 
'lest substa~ice was ground to a fine powder and in8:orporated into rodent diet by dry mixing 
to pro\ iilu tht: required concentrations. Diet formulations were prepared twice during the 
study, 6.x t:irc.h: concentration, When not in use diets were stored at minus 18°C. The stability 
of'the ti:s~ .;ubstance in the diet had previously been demonstrated in the 90-day rat study 
(SA020 1 7  j ivhere samples of the diet at 2 and I5 000 ppm were found to be stable over 95 
days, ri.spt:utively, at ambient temperature. Ttic homogeneity of the test substance was 
determined on the first formulation at the lowest axid highest concentrations. Dietary levels 
ofthe lesl iub:;tance were determined fbr each concentration in each dietary preparation. 

One huntired and twenty C57BLl6 Jca; Icl) mice obmtainetl from Charles River Laboratories, 
L)omaine i!es Oncins, L'Arhresle Cedex, France, were acclimatized to laboratory conditions 
for 7 days prlcmr to treatment and were six weeks old at the heginning of treatment. One 
hundred niice were selected (male mice weighed 17.8 - 21.2 g and females 14.9 - 19.0 g) to 
be within 20'% of the mean body weight ibr each ss~x on study day I .  Mice were randomly 
assigm:i:l it+ lice groups of 20 at~imals pt:r group ( 10lsexigroup) and fed treated diet at 0, 100, 
1500 an11 '.(000 ppm for 90 days. The mean achieved dosage intake per sex per group (mglkg 
h\v/da:) \r,;is calculated on a wt:ekly ba.1:;. 

Mice Lvcrt; tioosed individually in stainless steel wire mesh cages. Diet and tap wzter were 
availat)ie ~ r d  libitum except bmefore blood and urine collection. Mice were checked twlce daily 
011 weel<dilys and once daily on ureekcnd:i and holidays l i ~ r  mortalities and clinical signs. 
Hody weislit and food consumption were measured at weekly intervals throughout the study. 
Micc wcrc fasted overnight prior to bloocl collection, and blood for clinical chemistry was 
drawn 1)) puncture of the retro-orbital venous plexus under isoflurane inhalation anesthesia 
immediati-ly prior to necropsy. Urine s;~mples were collected overnight on the night prior to 
blood i.sn-rpling and necropsy. Mice wen: sacrificed by exsanguination after deep zuiesthesia 
arid subjt~lztl  to gross necropsy. The biood anil 111-ine samples were drawn on study days 91, 
92, 93 or : ' ; I ,  in the morning prior to necmpsy. 

Any signi!ic;uit change in the general appearance of the plasma and the serum was recorded. 
T<)tal t)~iir~rhnr~, urea, total protein. alhurnln and total cholesterol concentrations and AST, 
1\1-7' a r ~ d  :\I' crctivities were ;assayed. Any sig,nificant change in the genera1 appearance of the 
utine \va:, rccc~rded. The following urine pararnete:rs uwre checked: quantitative parameters 
(pH). tnrclt9so)pic examination of the sediment was performed. and the presetlce of RBC. 
M'BC, i:pi:Irellal cells, bacteria, casts and cryst;ils was graded. 
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On study Days 9 I .  92, 03 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, 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 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, 
larydpharynx, liver, lung, lymph nodes (submaxillary, mesenteric), mammary gland, nasal 
cavities, ovaly, 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 thc 
eye, optic nerve, epididymis and testis that were fixed in Davidson's fixative. All the above 
mentioned samples, with the exception of larynxlpharynx, 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 control 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 gainiday, average 
food consumptioniday, clinical chemistry, urinary pH (females only), terminal body weight. 
absolute and relative organ weights. Incidences of histopathology were not analyzed 
statistically. 

Findings 

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

hlortulities: 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. 

C'lirzicul signs: There were no treatment related clinical signs in either males or females. 

Food consumption, body weight und hodv weight gain: There was no effect on any of these 
parameters in either males or females at any dose level. 

C.'linicul chemistry: There were no treatment related changes in any clinical chemistq 
parameters. 
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r n u l j i  Urine acidity wai: statistically signilicantly (pc0.05) decreased at 3000 ppm in 
females (6.3 cf controls 6.0). Due to the small num.ber of values obtained, urinary pH was 
not me:csured in 3000 ppm males. Examination of the individual animal data revealed that 
unnary pH for the other male dose groups was similar to controls (-6.0). There were no 
other trc:atmenl: related findings at urinalysis. 

Orgun i.~t?i,qhr,s. There were no treatment related effects of test substance on organ weights. 

Gross IT,z(.R/PS;+; 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 rot related to administration of test substance. There were no other findings at 
gross necl-i~psy which could be ;ittributetl to the test substance. 

Micvo.~i o,i,:<, fi.rdings: There were no trr:atment related findings in either males or females. 

The onl:y treatment related finding observed in this stra~n of mice after dietary administration 
of test :i~uhstance, was an increase in urinary pH in :females at 3000 ppm. The effect oi'the 
lest subr;tance on the urinary pH in male:< remained indeterminate. 

On the basis ol'this decrease in urinary acidity in females at 3000 ppm, the NOEL fbr this 
studv wax I500 ppm (259 mglkg bwlday for males and '326 mgikg bwlday for females). 

The NOAIIId was 3000 ppm (500 mglkg hwldag ti,r males and 61 7 mgikg bwlday for 
f'emalez) 
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L' 

:. / 
MIA 5.3.1 Oral 28-day toxicity (KllA 5.3.1101 mouse) 

~- 
Re ort: ( KIIA 5.3.1/01, McElligott A,; --- 2002 ---1 
l'itle: Prclim~na~y 2% c1:q t t~ \ i c~ t )  \tuc.!. in the ~n~)usc. by dierary adm~~-~>tra[ion 

: \ 3 I r : l 1 t l  h i  2 puritj 9 7 . 4 " ~  u I\ 

1 I.,aboratorv: I Bayer CropSciencc, 355.. rue Dostoicvski, BP 153, F-06903 Sophia I 

I ~oEun ten t  yo.: 1 M-211308-(11-3 - I 
I Study I 

L" I-Tju,ua,y i"I,* LC1 I V L)=~,IG'11uGL .r"<IL 

regulatory requirements -4 
~Waterials und Methods 
.4fter being ground to a fine powder, the test substance was incorporated by dry mixing into 
rodent diet to provide concentrations of 0.200, 1000, and 5000 ppm and administered ad 
libitum in  ihe diet to groups csf LO male and 10 lemale C57BL16J miceldose for 28 days. Thc 
rilean achn:vetl doses in mglkg bwlday arc sho\vn be lo.^, 

The stability of the dietary formulations was detennined in a separate study (KIIA .5.3.2/01, 
S A  020 I;'. Document M-102924-01-2) under conditions similar to those of this study The 
homogt:n<~ty of the test substance in the diet was determined for the lowest and highest 
iconcentrations used. When not in use the diet li~rmulatlons were stored at approxin~ately 
minus 18"l 

l'reatrnenc began after a 7 day acclimatiz;~tion period at which time the mice were ii-6 weeks 
old. All II;~CI: were examined in the acclimatization phase. On the day before treatment all 
suitable mice were weighed. The 80 selccted mice: (40 males. 40 females) were in a weight 
range lioli~ 17.5 to 21.4 g for males and 13.5 to 17.6 g for females i.e. within 20% ofthe 
mean hoci!, \+,eight on the day of randon1 assignation to treatment groups. 

Mice were housed individually in suspended wlre-mesh cages. Powdered diet and filtered 
and sol'lenetl water were available od l~l~itz trn ihmughout the study, except for overnight 
fasting pri ,r to blood sa~npling for clinical chemistry on the last day of the study. 

(:linica:i sign:< (including mo~.tality) were monitore'd twice daily on weekdays, and once daily 
on weeitcirds and holidays. Observed clinical signs were recorded at least once daily for all 
animal. .. 1)et:ailed physical examinations were perfomled weekly during the breatmient period. 
The 11atu1-e. onset, severity, rc:vcrsibility and duration of clinical signs were recorded. Cages 
ar~d cage:ra!i>, were inspected daily fix evidence of ill-health such as blood or loose faeces. 

Body 'ceii!hl was measured on day 3 ol'the acclimatization period and on the day of 
assigno~etlt to treatment b~oups, on the iirst day t~f'dosing, and then weekly. Food 
consumption was measured weekly. 

Mice xrcrr, fisted overnight prior to blood sampling. On study days 29, 30 or 3 1, b'lood 
sample:, \\en: collected from all mice bv puncture of the retro-orbital venous plexus. Any 
signilicalr~ change in the gener:rl appearance ol'tht: plasma was recorded. Total bilirubin, 
urea, p~oic:in, ~lbumin, cholesterol concentrations, and .4ST, ALT, and alkaline phosphatase 
activities wcrc assayed. Haematologic;~l examinations were not conducted in this study. 
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Also on study days 29, 30 and 3 1, all study mice were randomly sacrificed by exsanguination 
under deep pentobarbital anesthesia. 

All study mice were necropsied. Macroscopic abnormalities were recorded and sampled. i i r  
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 sternum, 
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 ibr all organs fiom 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 statistically. 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 mglkg 
bwlday in males and 0.45.0,233, and 1082 mglkg bwlday in females. 

Mortalities d; clinicul sigils: 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 consutnpttow There was no treatment-related effect on food consumption 

Body weight und 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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(:linicol chcrnisty: There were no treatment-related effects on any of the clinical chemistry 
paramet'er-. tested. 

0 ~ g r r 1 1  ivc~r:hr: There were no treatment-related effects inn organ weights in either males or 
Ikmale:> 

lb~ucro:;co/irc pathologv; Gritty content was found in the urinary bladder of 2 males at 5000 
ppm. This tirlding was considered to be treatment-related, as analyses of gritty urinary tract 
conten! or urinary tract stones hund 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 oitest substance. Pale livers were noted in 5/10 females at 
SO00 p p ~ n  Spleens with a black focus were also observed in 4/10 females at 5000 ppm (vs. 
1'1  0, ?. ' I  il. and 2110 females ;it 0, 200, and 10ClO ppm, respectively). 

. W i c r o s ~ o / ~ i ~  pathology: In 3 males at 5000 ppm, exam~nation of the urinary bladder revealed 
~liffusc iurothelial hyperplasi;~., diffuse submucosal j:r;tnulatioti tissue, and diffuse 
suburothel~al mixed-cell infilmate. These findings werc suggestive of minor irritation as 
might 04;cur with intraluminal calculi. I.lrinary calculi were observed in one of these 3 males 
at 5000 ppm. Multifocal, centrilobular hepatocytic microvacuolation was observed in the 
livers of k:lO and 9110 males at I000 and 5000 ppm, respectively (vs. 5/10 and 6/10 males at 
O and I !) ppm, respectively). Multifbcal, centrilobular hepatocytic microvacuolation was also 
observcd in 51 10 females at 5000 ppm (\is. 311 0. 411 0, and 41 I0 females at 0, 200, and 1000 
ppm, respectively). Hepatocytic microvacuolat~on may have been an adaptive effect of the 
l~ver; hoa,cvc:r, since the study authors did not specify the contents of the vacuoles, the 
increascd incidences at ?I000 ppm (males) and 5000 ppnl (females) were considered 
toxicologically significant. FocaVmultiSocal subcapsular hyperplasia of the adrenal glands 
was obz,er-vcd m 6110 females at 5000 ppm (vs. 3/10, 0; 10, and 0110 females at 0, 200, and 
1000 ppnr, respectively). Because linear dose response was lacking for this observation and 
.itatistic;il ;~nalysis was not perfinrmed. the finding was considered a high-dose effect. 

(;mclrr.sions 
Rased o'n treatment-related changes affecting the liver (microvacuolation) at the do,se level of 
1000 ppnr (equivalent to 192 mglkgiday). the Yo Observed Adverse Effect Level (IiOAEL) 
nf'the rt:sr substance in male lC57BL. mice over a 2:s-day period was considered to be 200 
ppm (e:cluivalent to 35.8 mg!k:g;day). 

Based treatment-related changes affecting the liver (hepatocyic microvacuolation. pale 
liver), anil adrenal gland (subcapsular hyperplasia) at the dose level of 5000 ppm (equivalent 
to 108:! ntg!k.g/day), the No Observed Adverse EfYect Level (NOAEL) of the test snbstance 
in female i ' i7BL mice over a 28-day period was c83nsidered to be 1000 ppm (equivalent to 
233 myikp"da:i) 
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