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C)n June 6, 2007, the Cancer Assessment Review Committee of the Health Effects Division of 
the Office ot' Pesticide Programs met to ekaluate ihe carcinogenic potential of pyroxsulam. 

11. BAC:K.GROUND INFORMATION 

Pyroxsulam is a new herbicide belonging to the t~iazolopyriinidinc: sulfonamide class of 
pesticides. L)ow AgroSciences is currently seeking food uses on wheat, hay, and straw. 
Pyroxsulan is being reviewed jointly by the US: Canada, 2nd Australia; it is also under current 
review in thc European Union. 

(N-(5,7-diinc.thoxy[l,2,4]t1iazolo[l ,5-a]pyrimidir1-2..yl)-2-methox.y-4-(trifluromethyl)pyridine-3-. 
sulfonamide), acts by inhibiting acetolactate sjmthase. This product is being developed as a 
systemic post-emergence broad-spectrum grass and broadleaf herbicide for use in wheat 
production :;ystems (including durum). Dow A&~oSciences is su'bmitting two fonnulations 
'ontainiog pyroxsulam for registration in the lJ.S. GF-1674 is a 30 g/L oil dispersion with a 3:l 
ratio of cloqi~intocet-mexyl to pyroxsulam; Dow :states that this formulation will be for use on 
Spring wheal:. GF-1274 is a 75 &kg wettablc granule that has a I:  1 ratio of cloquintocet-mexyl 
to pyroxsul:t~~i. The PC code is 108702. 

111. EVAIl.lJATION OF' CARC'INOGENICI'TY STUDIES 

1. combinql (Ihronic ToxicityICarcino~enicity Study with XDE-'742 in F344  Rats 

Reference: Stebbins, K. E., and K. J. Brooks (O;! November 2005). XDE-742: TWO-YEAR 
CHRONIC I'OXICITYIONCOGENICITY A N )  CHRONIC: NEURO'TOXICITY STUDY IN 
FISCHER ,344 RATS. Toxicology & Environm~ental Research and Consulting, The Dow 
Chemical i:~:~mpany, Midland, Michigan. Study ID: 03 101 4, 02. November 2005. MRlD 
46908407. I 'npublished 

The .*tudy design allocated groups of 65 Fischer 344 rats to nominal dose levels of 0, 10, 
LO(:) ai~d 1000 mg/kg/day of Pyroxsulain for 104 weeks. 'Ten ratslsexidose were 
necrtqxied at the 12-month mark; an additional tive ratslsexidose were necropsied at 12 
r~~onths  tor neurologic evaluation. 

H .   iscu cuss ion of Tumor Data.; 

'I'hi~t. were no significant incrcases In tumors in the treated groups compared to controls. 

I3 \Ion-Neoplastic Lesions 

3 ot 21 
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Therc was a decrease in the incidence ofbasophilic foci of altered cells in hepatocytes of 
the high dose females; the decrease was not considered toxicologically adverse. 

D. ,I\~J~qyacv of the Dosing for Assessment of Carcin0F:enicitj~: 

Therc were no treatment related adverse eifTects on mortality, clinical signs, 
ophthalm,ology, hematology, clinical chemistry, histopathology. Body weights were 
minimally reduced in the high dose feniales (4-26) throughout the study, and body 
weig1.1t gains were decreased 8-1096 thoughout the study. The differences in BWIBWG 
as compared to controls were not more pronounced as the r:tudy progressed. The mean 
abso11.1te and relative liver weights in fe:mades given 1000 nigkglday at 24 months were 
iricrcased. 6.1 % and 10.9%, respectivel!~. However, there were no corresponding 
histtrpathology findings that would explain the increased weights. The decrease 
incidence of basophilic foci of alteration is not generally associated with toxicity. 
Although there weres few treatment related findings in this s t ~ ~ d y ,  the highest dose tested 
was thir limit dose of 1000 mg'kdtiay. 

Ret>!-ence: Johnson, K.A., 13.V.M.. Ph.D. ; hl. I). Dryzga; B.S. ; B. L. Yano, D.V.M., 
Ph.D. (15 December 2005). XDE-742: 18-Month Dietary Oricogenicity 
Study in CD-1 Mice. T o ~ ~ i c ~ l o g y  & Environmental Research and Consultinl:., 
The Dow Chemical Company, Midland, Michigan. Study ID: 03 10 15, 15 
December 2005. MRlD 4690840B. Unpublished 

The stutl:y design allocated groups of 51:) mice to nominal dose levels of 0, 10, 100 and 
1000 n~gikdday of Pyroxsulam Sol- 79 weeks. Actual doses were 0, 10, 100 and 032 
mg!h:;/day for males. 

The \\.as no increased lnontality in cither sex of the treated groups compared to control. 
Theri:: were no con~pound-related tulna'rs in the females so only analyses of the males arse 
presentctl in this document. 
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B. I)jscgssion of Survival and Tumor Da~:a 

The~c  were no statistically significant incremental changes in mortality with increasing 
dosch of Pyroxsularn in male mice (Table 2). 

Male inice had a statistically significant trend for liver carcinomas at p <: 0.05. There 
were: sfatistically significant pair-wise comparisons of the: 10  and 1000 mgkglday dose 
groups with the controls for liver atlenomas, and liver adenomas and/or carcinomaj 
combined, all at p *: 0.05. The statistical analyses of the tumors in the male mice werc 
based upon Fisher's Exact Test for pair-wise comparisons and the Exact Test for trend 
(Tabl,: 3). 

Historical control data is presented in Table 4. Out of 2.00 male CD-1 mice, 23 had a 
liver adenoma (incidence 12%); the range for the individual studies was 2-8 mice with 
liver adenomas per 50 mice or an incidence rate of 4-1 6%. Out of 200 male mice, 5 had 
a 1 carcinoma (incidence rate 3%); the range of individual animals with a liver 
carc.ir~on~a (with or without metastasis) was 1-3 per 50 mice (incidence rate 2-60/0). The 
overal! incidence rate for combined liver .tumors was 271200 or 14%. The range for the 
indivitiual studies was 3-10 per 50 mice or an incidence rate of 6-20%. 

' a  '. Pyroxsulam - CX>- 1 (('rl:CDl (ICII)) Mouse Study (MRID 46908406) 

'gale Mortality Rates an@ Co:c or Generalized Kl'a Test Results 

L 10 Ci I:$ 1 ] .- -- 
T u r n b e r  of a i ~ i ~ ~ i a l s  that died during interval!Numl~er of animals alive at the beg i~~~r ing  of the interval. 

'Final sacriti~ t: a :  ?r:ek 79 

Note: '1 ime intervals werc selected for displ;ry purposes only 
Significance o €trend denoted at con t r~ ! .  
Significance ofpair-wise comparison with control denoted at dgL!~g level 
l i " . t henp<005 ,  lf '".thenp:O.OI 
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Table: .';. Pyroxsulam - -  CD- 1 (Crl:CD 1 (ICR)) Mouse Study (MR.ID 46908406) 
Male Liver Tumor Rates 

and Fisher's Eltact Test and Exact Tesl: for Tread Results 

I p = 1 0 . 0 5 7 3 7  1 0 .044:62* I 0 . 2 0 6 5 1  1 0 . 0 2 0 6 7 *  
-- 

+Number of tuntor bearing animals.'Number of animals examined. excluding those that died before week 52. 
"First adenoma observed at week 53. dose 100 mdkddav. 

I 
- - .  

hFirst carcinolr~a observed at week 73, dose 100 mgkglilay. 
'One animal in  the 100 mglkglday dose group had both an adenoma and a carciinoma. 
*Three animai' III the 1000 mgikdday dme group had both an adenoma tnd a carcinoma. 

Note: Significance of trend denoted at ~:ontrntr~l. 
Significance ofpair-wise cornparis011 with ccmtrol derided at &IS:; 1em:l 
I f ' ,  then p < 0.05. If ", then p : 0.01 

Table 4. 1 Ilstoiical Control Va1ue:s: Primary I-lepatocellula~. Neoplasms i,n 
Male CD-I Llict: from 18-Month 

I 
! 
i <)rgan/Observation 

.4tlenc~ma, hepat0cyl.e. benign, 
pnlll;l!:?' 
IOllr: 

~ ~ ~~~~~ 

.4dcrii,m.3, hepatocyle, benign, 
prin: ;.I:-," 
IWij 

0 

Can;itionia, hepatocyte, malignant 7 '. 

Cai~:iliorna, hepatocyte, malignant 
wit11 nietastasis 

0 0 
~- ~~ ~ 

'Toi;il Mice with Adenoma ;u-~d/ol- 
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Study rZ necropsied 1212001; Shldy B necropsied 0512.003: Study C necropsied 12/2003; Study D 
necnrp:.;~ed 04-05/2004, 

\4ale~, in the high dose group had grealier numbers of mice with foci of altered cells 
 lid a greater incidence and multipli~c~ty of hepatocellular tumors - adenomas andlor 
(carcinomas (summary in Table 4). 

Foci of altered c;ells were categorized by the cytoplasmic staining of the majority of 
:he cells in the focus. Apparent treatment-related increases in the numbers of clear 
(vacuolated) cell foci (statistically s,igrdficant) and lesstx increases in the numbers of 
mi xed or eosinophilic csell foci occune:d in males given 1000 mgkgiday. Foci of 
altered cells are relatively uncommon in control CD-I mice. Male mice given 1000 
nngkg/day that had hepatic foci of altered cells tended ]to have a multiplicity of the 
etfect.~ considered related to treatment., i.e., either more than one subtype of focus of 
altered cells or ;i focus along with one or more hepatocelluar adenoma(s) andlor 
carcnloma(s). However, multiplicity was also found fisr one control male 
(#03A1389) which had three basophilic foci and one mixed cell focus of altered cells 
al trng with six hepatocellular adenuma,~. The incidence of foci of altered cells in the 
Ii\,;~?r of male mice given 10 or 100 rnglkdday and females from all dose levels was 
lort$ and similar to controls. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 9 of 139 

Pyroxsulam I1)RAPT PROPOSAL 

Table 5 .  Non-neoplastic lesion in the liver of mice exposed to XIlE-742. 
=--- *=-> ---~-. .-7-- ----=---. 

[lose Level (mg%g/day) 
~p~ 

I- 
- -. 

Males Females 

Liver (nu~ni-tci 
examined) 10 1 50 1 50 / 50 

I Focus of Altercd ICells. : I 
I 

hepatocyte, 1 ' I 
- basophilic. ime or more 

~ ~ ~ - - - --- 

- clear, 0 

i - mixed, o n e 1  ;i 1 1  o 1 :i I 1 CI I o 

Number of Mi,~;e with I 
Focus of Altsn:d Cells, i 

hepatocpe, ; I I I ~  descriptor, :I 3 
any numhcl 
(total) 

. - 
Number of 4il:e with a 
1:ocus of A1terr:d Cells, 
any descriptor. and a 
primary hep;rfocyte tumor 
(Adenonla anil:nr 
Carcinomai" I I I I 

~~~ - 
Hyperplasia 

Hypertrophy. 
centrilobulari~niclzonal 

* Statistically si;sn:ficant difference hy Yatr:s Chi-Square, alpha = 0.05. trio-sided. 

"Not statistically mi~lyzed. 
Data obtaini:J inm Text 'Table 8 on pai:e 15  and 'lablc 26 011 page 172 of the study report. 

r). , ~ ~ i e c ~ u a c y  of the Ilosing 

'I'lrer,~ were no effects on survival. chnical or o]~hthalmic examinations, body weights, 
i m i  body weight gains., food consumption, hematology, or clinical chemistry. The 
i !illy effects related to treatment were increased absolute and relative liver weights in 
nl;iles of the high dose g o u p  (26.4% :ind 31.696, respectively). Ciross pathology 
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examination showed an increased in the number of livcr masses in the niaIe inice of 
the high dose group. Microscopic examination of the tissues showed an increased 
riurnber of foci of altered hepatocytes and an increased incidence of tumors. There 
rz,'ere no treatment related effects in fernale mice. It does not appear that the MTD 
Q, a,; exceeded; the highest dose test'ed was the limit dose. 

I .  TOX IIC:OLOGY 

1. Metabolism 

Rat (MRID 46908412): In a rat metabolism study (MRID 46908412), '4C-pyroxsulam 
( 1 4 C - ~ ~ E - 7 4 1 ;  batch no. DAS InwY 1901; purity '99.5% a.i.; triazole-ling I4C-labeled) was 
administered as an aqueous METHOCELTM suspension by oral gavage to groups of three or four 
male Fischcr ;44 rats as a single nominal dose of 10 or 1000 mg pyroxsulam (XDE-742) per kg 
body weigh!. Another group of four male rats was administered 14 daily 10 mgkg oral doses o-F 
unlabeled XDE-742 followed by a single 10 mgik:g triazole-ring I4'C-labeled XDE-742 on day 15. 
An additional group of four male Fischer 344 rats was administered a single oral nominal dose 

of 10 mdkg of pyridine-ring 14C-labeled XDE-742 (batch no DAS Inv# 1905; purity 100% a.i.) 
to determine i f  ring separation occurs during metabolisin. In order to determine the bilizy 
eliinination ~ii' I4C-XDE-742, three male rats were administered an iiltravenous (iv) emulsion of 
10 mdkg trin,cole-ring '4C-labeled XDE-742. 

The data lntiicate XDE-742 was rapidly absorhed and 14C-IXl>E-7422-derived radioactivity was 
rapidly excreted. Saturation of absorption was observed between the doses of 10 and 1000 mg 
XDE-742lkg leading to a decrease in the bioavailability of'XDE-742. Between 85 and 90% of 
the XDE-742 dosed was essentially unchanged in the urine and feces. One major metabolite 
found at 4.. 16% of the administered dose in the mine and feces was 2'-demethyl-XDE-742. 
Volatile organics and CO, were negligible for the low dose groups of both ring '4C-labels of 
XDE-742 (gr.oups 1 and 5) and group 2 animals (high dose) 

Based on the time to peak plasma or RBC radioactivity levels, 14C-XllE-742 was rapidly 
absorbed and climinated both by oral and iv routes. Following a single dose of 14C-XDE-742 at 
10 mgkg, a mean peak plasma or RBC concentration was reachedl at 26-30 minutes and 6 
minutes post-dosing for oral and ill routes, respec:tively. 'The mean 1, of distribution was 1-1.3 
hours and the mean t, of elimination was I 1-14,?; hours for both oral and iv routes. The AUCs 
for RBCs \va-e about a tenth of that obtained with plasma, suggesting little binding of XDE-742 
with RBC.. 

XDI3-742 W;LS rapidly excreted viu the urine and feces with the majority of the radioactivity 
eliminated by I :! and 24 hl- post-dosing, respet:tively, and with some dose dependenc,~ in the 
routes of excr ction. At 48 hours post-dosing between 98 and 11CI%, of the administered dose 
was recovcrcd in the urine, feces. tissues, carcasses and cage wash for all dose g~oups. The 
urine accounted for 57-7S0I0 and 30% of the administered dose fro'm all low dose groups and high 
dose group. respectively, fbllowing 48 hours post-dosing. The fe:ces accounted for 45-51 % and 
69% of thr ;i.xlministered dose from all low dose groups (except for iv dose group) and high dose: 

0 01-2 k 
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group, respect~vely. Following the iv adrnini:jtra.tion of XDE-742:, the feces accounted for 17% 
of the administered dose. Based on this, one might conclude that at least 17% of the 
administered dose would be excreted via the bi1ia.w route. For all dose groups, radioactivity 
recovered in the tissues/carcasses 2nd the cage wash accounted for less than 1% and 1.3% of the 
administered dose, respectively. Also, no ren~ar'kable differences in tissue distribution or 
bic~accumulation were seen for all dose group:.. 

Volatile organics and CQ, in expired air were not quantifiable for the low dose groups of both 
ring 14C-labe'ls of XDE-742 (groups 1 and 5). Group 2 animals (lhigh dose) had <0.005 and 
0.001% of the administered dose detected in volatile organics and CC),, 
There were a total of 7 radioactive peaks detected at >0.05% of the administered dose in the 
excreta from the groups that were analyzed. On:ly parent XDE-742 and 2'-demethyl-XDE-742 
(XDE-742-DM) were detected in s~ll the matrices and ranged from 80-90% and 4-1 6% of the 
administered dose, respectively. :In the urine, th~: parent XDE-742 and 2'-demethyl-XDE-742 
(XDE-742--I:lM) ranged from 28-50 and 2-1 156 of the administere4d dose, respectively. In the 
feces, XDE-'712 and 2'-demethyl-:DIE-742 ranged from 34-62 and 2.7% of the administered 
dose, respectively. No other peaks accountecl for >1.5'% of the administered doselgroup. 
There werc c.ssentially no differences in the total radioactivity eliminated in the urine and feces 
between the two different ring I4C-labels ot' XDE-742 when they were administered as a single 
oral dose. Also, thcre were no differences aniong the distribution of parent XDE-742 and 
2'-demethyl...?(UE-742 in the urine and feces. F'our major peaks ((4 in the urine and 2 in the 
leces, < 1%) ofthe administered dose each) uniqur: to the metabolism of the triazole '4CC-.labeled 
XDE-742 samples would be consistent with n ~ i n ~ m i ~ l  ring cleavage occumng during the 
~n(:tabolisi;.. ~i 'f  XDE-742. 

This metabolisni study is classified acceptab1t:lguideline and satisfies the guideline requircinentr; 
for a metah~~lism study (OPPTS 8'70.7485 ancl OECD 41 7) in rats. 

Mouse (MRID.46908413): In a mouse metabolism study (MRID 46908413), three groups of 
40 male micc were administered a single oral dolre of "'C-pyroxsulam (triazole-ring 
''(1-XDE-?7.I?: hatch no. DAS Inv. 1901 ; purity 100% a.i) in a suspension of 0.5% 
METHOCI-I.TM at 10, 100, or 1000 mgkg  to provide data on plasma, RBC, and liver 
'"C-time-cc~urse through 72 hours post-dosing. Data from 4 mio: per group were obtained at 
0.25, 0.5, 1 .  :!, 4, 6, 12, 24,48, and 72 hours post-dosing. In addition, limited plasma, R~BC, 
and liver '"'C: concentrations were generated h n : ~  I;! female mice following a single oral gavage 
administration of 100 mg 14C-XDE-742lkg for coinparison. 1;ro:m these data, dose-related 
changes i n  test material absorption, distribution and. elimination wen: estimated. 

Orally a d i n i n i ~ t e r e d ' ~ C - ~ ~ ~ - 7 4 2 .  was rapidly absorbed without any apparent lag time with an 
absorptio~? 1.;3te constant oF4.4, 2.6, and 0.'7 per hour at the 10, 100 and 1000 mglkg doses, 
respective1 y .  Both plasnia and RBC C:,,, occurred at 0.5, 1 ,  and 1 hour post-dosing and liver 
C',,,, oct:urreti a:t 0.5, I, and 4 hours post-dosing ior male mice dosed at 10, 100 and 1000 m&g, 

14 respectively. C-XDE-742 cleared quickly &om plasma, RRC: and liver with t, (alpha phase) 
of 2, 2, and .i li for the 10, 100, and 1000 mg/kg groups, respectively. Overall, the plasma, RBC, 
and liver !\I : C s  increased by a factor of 6 from the 10 to 100 mg/kg dose groups, and by a factor 
o f 4  to 5 f?:>in the 100 to the 1000 m&g dosc groups indicating lower or less efficicmt 
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absorption a.t the middle and high doses when cornpared to the low dose. Although the 
increases in AUC: were less than dose proportiani~l, significantly higher exposure of 
'"CXDE-742 with increasing dose was apparent i(i.e., up to 30-fol~d from 10 to 1000 mdkg). 

Elimination of the absorbed radioactivity from plasma, RBC and liver followed a biexponential 
pattern conlprising of a rapid (a)  and a slow (P) phase. Most of the absorbed radioactivity was 
eliminated fiom the body via a elimination phase which resulted in at:: of 2-3 hours. 'The 
remaining radioactivity was eliminated slowly via the /3 eliminatiomn phase resulting in the 
terminal t,, ot'22-30 hours in plasma, 62-212 houirs in RBC:. and 32-307 hours in the liver for the 
males dosed at 10, 100 and 1000 nlgi'kg, respectively. 

'v-XDE-742 dtd not accumulate in the carcass or tissues 72 hour!; post-dosing in any of the dose 
groups. I-'isi- all dose groups, radioactivity recovered in the tissueslcarcasses and the cage wash 
accounted for less than 1% anti 1 4 %  of the administered dose, respectively. 

XDE-742 \A~;L.; rapidly excreted viu the urine and feces with the majority of the radioactivity 
eliminated b:y I:! and 24 h post-dosing, respectively, and with some dose dependency in the 
routes of e:~cretion. At 72 hours post-dosing between 101 and 108% of the administered dose 
was recovel-cd in the urine, feces, Lissues, carcasses and cage wash for all dose groups. 'The major 
route of cliinination of I 4 C - x ~ ~ - 7 4 2  was urine (56-61%) of the administered dose) for the males 
dosed at 10 2nd 100 mgkg and the females dclsed at 100 n~g/kg. For the single oral high dose 
(1000 mglkg). 26% of the administered dose was eliminated in the urine. Between 77 and 84%) 
of the radioactivity was eliminated in the urine (all groups) within 0-12 hours post-dosing. By 72 
hours post-d~xirig, between 39 ancl43% of the administered dose was eliminated in feces for the 
males dostxl ;it 1.0 and 100 mgkg  and the female:s dosed at I00 m,&g. For the 1000 mgkg 
goup,  7 7  c ':)C tihe administered dose was elirr~inated in the feces. 

This metab,;.lisn~ study is classified acceptableinon-guideline. T:his study was conducted to 
provide data orr plasma, RBC, and liver "C-time--course of "C-XI)I3-742 following single oral 
gavage administrations to male and female mice for comparative purposes. This study was not 
tiesignect to :satisfy a metal~olism guideline. 

2. Mutagenicity: 

fherc is no mutagenic concern for XD'E-742 at this time. This assessment of the parent: 
ro~npound is based on the following fivr: acceptablelguideline genetic toxicology 
!:turlic.; 

I .  In an in v i t ~ o  rcverse gene mutation test with Sulmonella typhimurium strains 
'l'P.: 5.35, TA100, TA1537, TA98 and E.si:herichia coli strain WP2 =A at concentrations: 
up i i ~  5000 pglplate (limit concentration). X.DE-742 was not mutagenic with or without 
rn~cr;il~olic activation (MRID 46908414). 

') 
.- In an in vitro mammalian ccll gene mutation assay in Chinese hamster ovary cells 
at 011: HGPRT locus at concentrations up to 200 pg/mL (limit of solubility), XI>E-742 
w;rs .clot mutagenic with or. without metabolic activation (MRID 46908408). 

I 1  of 21 
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3. in an in vitro chromosomal aberration assay using rat lym]~hocytes 
at cc~ncentrations up to 200 ~ g l m l  (limi~t of solubility) in the presence and absence of 
~net.d,olic activation, there was no evidence of increased cllromosomal aberrations 
induced above background (MRID 46908409). 

4. ill an in vivo nucror~ucelus assay performed in CD-1 mice., no increase in 
miw-onucleated polychromatic erythrocytl:~ was seen following dosing up to the limit 
dosi: < i f  :!000 mgkg bw (MRID 46908.41 0). No rnortalit!~ was present at any dose. 

5. In an in vivo/in vitro measurement. of' unscheduled DNA sysnthesis using (1D-1 
rnousc l~epatocytes, no induction of UIIS was observed at doses up to the limit dose of 
200<! :lipfig bw. (MRID 47022001). 
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1''~~ruxsuIam belongs to the triazo1op:yrimidine sulfonmide class of chemicals. There 
a;e six other chemicals in this class, five of which are registered in the US. None of 
the chemicals is considered mutagenic; and 4 of the 5 are considered "not likely to be 
carcinogenic to humans''' or "ev~dence of non-carcinogenicity to humans." 
P~;-~~tcrsulam appears to be its closest congener: its' cancer classification is "suggestive 
t!vidence but not enough to evaluate human significance:," due to an increase in large 
granular lymphocytic leukemia compared to contl.ol. 

Pyrozsulam: 
C 
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Pyroxsulam [)RAFT PROPOSAL 
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- ~- 

Chemical/ Pesticide Class ancer 
Structure . C AS# 

tI ..: ., 0 

4. Subchronic and Chronic 'Toxicity 

a) Sui~chronic Toxicity 

28-Dav R a  (MRID 4 6 9 0 8 3 9 :  In a 28-day oral toxicity study (MRID 46908349) [XR-742 
(96.7% a. i .  lot# 200100558-14B, TSN102505)l was administered to 5 Fischer 344 ratslsex/dose 
in their diet at dose levels of 0. 10, 100, 500, or 1000 mgkglday. Animals were observed daily 
for clinical signs and mortality. Detailed clinical observations, body weights, and food 
consumptioru were recorded twice during the first week and weekly thereafter. Ophthalmology, 
hematology. clinical chemistry, urinalysis, organ weights; and gross pathology and 
histopathoi~>g,v were also examined. 

There were ni, treatment related effects or1 mortaliity, clinical signs, or body weight andlor body 
weight changes throughout thc treatment period. Therc were no effects observed in 
ophthalmology, hematology, clinical chenlistry, orinalysis., organ weights, gross pathology, or 
histopathoit.):~,~ at the end of the study. 

The 1,OAE:I was not observed. The NOAEL, is 1000 mglkgl~day, the limit dose 

'This 28-da!i oral toxicity study in the rat is ac~~eptable/guidcline; it is a range-finding study for 
the 90-day ; I I . I ~  2-year rat studies. 

90-Dav Ruts (MRID 446908350): Ten male ant1 ten female Fischer 344 rats per group were 
given test diets formulated to supply 0, 10, 100, or 1000 milligrams XDE-742lBAS-770H per 
kilogram body weight per day (mgkglday) for at least 90 days. Parameters evaluated were 
daily observations, detailed clinical observations, ophthalmologic: examinations, body weight, 
feed consumption, hematology, clinical chemistry, urinalys~s, selected organ weights, and gross 
and histopatt-lologic examinations. An additional ten male and ten female rats in the control and 
high-dose jyoups were held untreated for at least 28 days followi~ng the dosing period to assess 
recovery l i o ~ n  treatment-related effects. 

There were r.io rreatment-related effects on feed consumption, opllthalmologic observations, 
and hematologic parameters. A few males and up to 50% o f f  rnales given 1000 niglkglday had 
treatment-s;:laied perineal urine soiling at various times during the sludy. Females given 1000 
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mg/kg/day had statistically identified decreases in mean body weights from test day 29 through 
the end of tlic 90-day dosing period. Males given 1000 n~gAcgld;iy had a statistically identified 
lower alanine arninotransferase (ALT) value, 2nd a statistically identified higher cholesterol 
co~~centratiorl, that were interpreted to be treatment-related. Males and females given 1000 
mgkglday ahho had a treatment-related lower concentration of protein in the urine, relative to 
controls. The alterations in ALT, cholesterol, and urine protein were interpreted to be of no 
toxico1ogic;il significance. The only treatment-related change in male organ weights was a 
statistically identified higher relative liver weight for the 1000 mg/kg/day group. Females 
given 1000 mgkglday had statistically identified lower absolute heart, ovary, and thymus 
weights, ard statistically identified higher relative kidney, liver, imd brain weights. The 
alterations in these female organ weights were reflective of the treatment-related lower body 
weights at the 1000 mgkglday dose level These were no treatment-related gross or 
histopatholo:!;ic effects. 

Following a 28-day recovery period, the ALT value for males given 1000 mgikglday was still 
lower than enntlnls but nol statistically identified, following the 28-(lay recovery period. There 
was conlplc:te recovery of all other. treatment-related effects. 

The effect., o i ) s e~ed  at 1000 rnglkglday were not considered to be tox~cologically s~gnificant and, 
therefore, the YOAEL for this study is I000 mdkglday. A LOAEL was not observed. 

This 90-day oral toxicity study in the rat is acceptableiguideline and satisfies the guideline 
rcquiremeirt f i r  a 90-day oral toxicity study (OPI'TS 870.13 100; OECD 408) in rat. 

90-Dav Mice_IMRID 46908351): 'Ten male anti ten female CD-I mice per group were given 
test diets 1;~rnlulated to supply 0, 10, 100, or 1000 milligrams XDE-742iSAS-770H per kilograrn 
body weiglhr per day (mgkgi'day) for at least ?0 days. Parameteirs evaluated were daily 
observatio~ns, detailed clinical observations, ophthalmologic exarr~inations, body weight, feed 
consumptioi~, hematology, clinical cl~emi.itry, selected organ weights;, gnxs and histopathologic 
examinatioiio 

'['here were iio treatment-related effects on body weight, feed consumption, ophthalmology, 
clinical obst:rvations or hematologic paramete:rs. Females given 1000 mgkglday had 
stiltistically-identifid increased serum cholesterol (29.9% greater than controls), which was at 
the high-end1 of the historical control range (5/10 females had cholesterol levels in excess of the 
historical r:ontrol average). Males at 1000 mglkglday also had increased cholesterol (22.3%) 
that was ncmt statistically identifieti likely due to one high dose male that had higher cholesterol 
levels than all1 the others (242 compared to <200 mg/dl-). Half (:ill 0) of the high-dosc males 
had cholestt.sol levels outside the historical control range. The only other finding was a 
statistically-identified increase in absolute anti re:lative liver weights for the 1000 mdkgiday 
group malcs ( I  8.3% and 12.3% higher than contirols, respectively). The absolute and relative 
liver weights offemales given 1000 mgkgldary were 7.7% ;md 5.'09/1 greater than controls, 
respectivrls, and were not: statistically identified. Taken together, the increased cholesterol 
levels in snales and females and tlre increased liver weights in males could indicate hepatic 
disease, howc.ver, there was no corroborating evidence of gross or histopathological changes in 
the liver. Iherrfore. these effects .were not consiclered advel-se. 
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The LOAEI, was not observed. The NOAICL is 1000 mglkglday. 

This study 1s acceptable and satisfies the guideline requirement for a Subchronic Oral Toxicity 
[feeding] C'D-1 Mice; OPPTS 870.3100 (rodent): OECD 408, EEC, Part B.26, JM.4FF 
(Subchronic: Oral Toxicity Study). 

h) Chronic Toxicity 

Rats (MRI~,j6908407J: This study was conductecl to evaluate the potential chronic toxicity and 
oncogenici ty of XDE-742 
(N-(5,7-dirncthoxy[l,2,4]triuolo[ 1,5-a]pyrimdin-2-yl)-2-methoxy-4-(trifluorome~yl)pyridine- 
3-sulfonamitle) to rats. Groups of 65 male and 615 female Fischer 344 rats were fed diets 
formulated to provide 0, 10, 100, or 1000 mglkdday. Ten ratslsexidose were necropsied after 
one y e a  (chr~.>nic toxicity ,goup), five rats/sex/dose were necropsied after one year (chronic 
neurotoxicity group), and the remaining 50 ratsls~exidose were fed the respective diets for up to 
two years and necropsied (0ncogenic:ity group). The chronlc neurotoxicity study has been 
previously rc.:pcrrted. 

There wert: u.> treatment related adverse effects on mortalit), clinical signs, ol>hthalmology, 
hematology.. ;limical chemistry, histopathology. 

Females grvm i 000 mglkglday had treatn~ent-related statistically identified lower mean body 
weights at n-lost time-points when compared to controls. At 12 and 24 months, body weight 
gains for fe~nales given 1000 mgh:g/'day were 7.8% and 6.7% lower than controls, respect.ively. 
'The decrerncnt in body weight gain was interpreted to be a non-adverse effect, because the 
lower weights did not worsen during the second :year of the study., and the body weights at most 
time-points thrc~ughout the study were within historical control ranges. Feed consumption for 
females administered 1000 rnglkglday was stsdistically identified as lower than controls between 
rest days 8 tl'lrough 84. This decrement in feed consumption was; interpreted to be 
treatment-rclated, and corresponded to the lovver body weights. .For the remainder of the study, 
the feed consumption of females given 1000 mgikglday was comlparable to controls at most 
time-points 'fiere were no treatment-related effects on body weights or feed consun~ption of 
females gi\it.:ri 10 or 100 nig/kg/d;iy, nor of illale:; from any dose group. 

'l'reat~nent-r~:lated changes in organ weights consisted of higher nlem absolute (4.194) ancl 
relative (8.8?:1;1 liver weights in males given 1000 mg/kg/day at 12 months only, and higher 
rnean ahsoiule (6.1%) and relative (1 0.9%) liver weights in females given 1000 mgikglday at 241 
months. I he higher relative liver w-eights were statistically identified as different from 
controls. i!ie liver weight changes were inte:rpreted to be non-adverse, based on the lack of any 
correspondirir: t:linical pathologic or histopathologic liver effects. 

No treatmen!-]-elated incrcase in neoplasms was obscrved in either male or female rats at any 
dose level. ir~licating that XDE-742 did not haw: an oncogenic potential under the conditions of 
this study 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 19 of 139 

Pyroxsulam 1)biFT PROPOSAL 

A LOAEL, was not observed in this study. Th~e no-observed-adverse-effect level (NOAEL) 
was 1000 mdkglday for both sexes. 

This chronic:t:arcinogenicity study in the rats is acceptable and satisfies the guideline 
requiremelit .tr )r a chronicicarcinogenicity study (OPPTS 870.4300); OEC:D 453 in rats 

m e  (MUD 46908406): In a carcinogenicity study (MRID 46908406) pyroxsulam (98.0% a.i., 
E0952-52-01 /TSN103826)] was administered to 50 CD-I niice!sexidose in their diet at nominal 
dose levels 01'0. 10, 100, or 1000 mgikg bw/d,ay) for 18 months. Animals were evaluated by 
daily cage side observation and periodic handheld detailed clinical examination. Body weight 
and food consumption were measured weekly for the first I?  weeks and inonthly thereafter. 
Ophthalmic examinations were conducted pre-exposure and prior to necropsy. All mice had a 
complete nei.:ropsy examination with white blood1 cell (WHC) and differential WBC counts and 
weights of' sclccted organs at the scheduled necrampsy. Tissues were examined 
Iiistopathologic;~lly from all control and high-dose group mice, as well as all mice that died 01- 
were euthanizeii in moribund condition. The kidneys, liver, lungs, ovaries, and all relevant 
gross lesion!; from the low- and intermediate-dose groups at the terminal necropsy were also 
examined i~i:~to~)athologici~ll)i. 

There were no effects of XDE-742 consumption with regards to survival, clinical examinations, 
body weights and body weight gains, or food cor~sumption. 'The~:e were no effects related to 
treatment !;lr c~ther ophthalmic examinations or lota or differential WBC counts. 

'I'reatment-I-~.:iatzd effects occurred in the liver of male mice given. 1000 mgkg/day, with the 
mean absolute and relative liver weights increased by 26.4% and 31.6%, respectively, increased 
incidencc of h e r  masses ;at necropsy, histopathologically increased incidence of foci of altered 
cells (hepa~:ircytes'), and increased incidence and numbers of'hep~tocellular adenomas and 
carcinomas;, itlthough the rumor iricidences were not statistically identified. There was a 
tendency ol'affected mice to have both foci o f  altered cells and multiple tumors (adenonias 
and/or carci rir mas). 

Male micr: ii;tvcn 10 mglkglday had a slightly increased incidence: and number of liver adenomas 
that was not  ons side red dose related because it was not accompanied by increased organ weight 
or alteratic~n:: in histopathology a:; was the high dose youp. There were no effects on males or 
females at I OI) mgkglday. 

The LOAEIL, is 1000 mglkglday, based on the increase in mean ;absolute and relative liver 
weights, ini:r.cased incidence of foci of altered cells (hepatocytes), and increased incidence and 
numbers i ~ l  i:epatocellular adcnotnas and/or carcinomas. The NOAEI, is 100 mglkglday.. 

At the dos~::; tested, there was a beatment relatecl increase in tunor incidence in n~ale  mice with 
regards to hcpatocellular :adenomas andlor carcinomas when compared to control:;. Male mice: 
in the high iiose group were nlon: likely to have one or more admomas (4150 vs 14/50), 
carcinoma.. ( 1!50 vs 4/50), and adenomas antWor carcinomas (6i50 vs 15/50) than controls. The 
increased il-icidcnce of turnors in the high dose group did not achieve statistical significance. 
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However. ttic rticidence of hepatocellular tunors in the high dose rnales did exceed the historical 
control range and half the male mice had multiple adenomas, which niay indicate a treatment 
effect. .4lthough there was little overt toxicit!? in, either sex other than the increase in tumor 
incidence, dosing is considered adequate because the highest dose tested (1000 mg/kg/day') is the 
limit dose fill- chronicicarcinogenicity studies. 

This carcinogenicity study in mice is acceptableigeideline and satisfies the guideline requirement 
for a carcincigitnicity study [OPPTS 870.4200; OECD 45 1] in rats. 

5 .  Blade of Action Studies: 

No [node of action studies were subinitted for this chemical. A short discussion of the 
mc~ust: liver tumors and human rele~ance was provided by the registrant; it has been 
ir1i:luded in the (:ARC package. 
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UNITED STATES ENVIRONMENTAL PR0TEC:TION AGENCY 
WASHINGTON. D.C. 20460 

OFFICf: OF 
PREVENTION, PESTICIDES, *ND 

roxtc SU%;TANCES 

TXR 41, 0054586 

MEMORANDUM -- 

DA'Tt. May 18,2007 

SUB.IEC'T: Pyroxsulam: Qualitative Risk Assessment Based On CD-I 
(Crl:CI)I(ICR)) Mouse Carcinogenicity Dietary Study 

P.C. I 'ode: 108702 

TO: Kimberly Harper, Toxiwloglst 
Registration Action Branch 2 
Health Effects llivision (7509P) 

FROM Lori L. Bmnsman, Statistician 
Science Information 
Health Effects Division (7509P) 

THRCtLI(;II: Jessica Kidwell, EPS @3.4.~;.& C & , * q  
and y 

Jess Rowland, Uranch Chief )cs&Lc2-- 
Science lntbrmation Management Branch 
Health Effects Division (7509F') 

BACKGROUND 

A c:arcinogenicity study in CD-I (Crl:CDI(ICR)) mioe was conducted by Dow 
Chen11c:al Company, Midland, Michigan, for Dow AgroSciences, Indianapolis, Indiana, 
and datu:d December 15,2005 (Study ID No. 031015, MRID No. 46908406). 

'l'ht: study design allocated groups 'of 50 mice p a  sex to nominal dose levels of 0, 
10: 100 and 1000 m&'kg/day of Pyroxsulam in the diet for 79 weeks. Actual doses were 
0, 10, i 00 and 932 mg/kg/day for males. 'There were no compound-related tumors in the 
female:; rcl only analyses of the males are presented in this document. 
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Survival Analyses 

l here were no statistically s~gnificsint incremental changes in mortality with 
increas~ng doses of Pyroxsulam in male mlce (Table 1). 

Tumor Analyses 

iblale mice had a statistically significant trend for liver carcinomas at p <: 0.05. 
There were statistically significant pair-wise comparisons of the 10 and 1000 mgkgiday 
dose groups with the controls for liver adenomas, and liver adenomas andlor carcinomas 
combined, all at p < 0.05. The statistical analyses of the turnors in the male mice were 
based upon Fisher's Exact Test for pair-wis'e comparisons znd the Exact Test for trend 
(Table ;!'I. 
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T'thli. I .  Pyroxsularn - CD- I (Cr1:CD I (ICR)) Mouse Study (MRID 46908406) 

Male Mortality Rates' and Cox or Generalized KIW Test Results 

- 5Qe:ks 
L)ose- (m?:g~~.j:;;~<f~~ 

---. -- 
1 (:I 

-- (20) 

i ! i (~  2!iiO E:/4F: 10150 

- .. - -- 
I OO! J 0150 -, 71'iO . 1 19/48 12/50 

..-A 
i~ 

- -- -- 
Number of animals that died during interval~Number of'animals alive at the beginning of 

the inte-rvai. 

I Frnal \.acrlfice at week 79 

Note: Time iritervals were selected t'or display purposes only. 
Significance of'trend denoted at &. 
Significance of pair-wise comparison with control denoted at dose level 
If , then p .: 0.05. 1f **. then p .:: 0.01. 
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Tahlc 3. Pyroxsulani -- CD-I (Crl:CT) l([CR)) Mouse Study (MRID 46908406) 

& Liva; Tumor katest 
and Fisher's Exact Test and Bxact Test for Trend Results 

-. .... Dose ( ~ i k  da 

1000 

1 4/48 Adenomas 
( ", ', 

0 i (39) 

P ~.~ 0.06696 0.132300* 0.19363 0.01716* -- 
Carcinomas I 149 0/46 2b/4!9 4/48 

ic..o 1 ( 2 )  (0) (8) 

I' --- 0.02622" 1.00000 0.50000 0.17451 -- - 

Conlbincd 6/49 13/46 1 Oc,/39 1 sd/48 
( I !  ;> I (12) (28) (2Wt (31)  

11 0.05737 0.2065 1 0.02067;': -. 0.04462% -- 
tNumlxr of tumor bearing animalsINumber of animals e x a z e d ,  excluding those that 
died before week 52. 

"First adenoma observed at  week 53, dose I00 mgkdday.  
h .  First carcinoma observed at week 73, dose I00 mglkgiday. 
Qne arnrnal in the 100 mglkglday dose groulp had both an adt:noma and a carcinoma. 
1 Three ;tnlmals in the 1000 m>fi/kday dose g o u p  had both an adenoma and a carcinoma 

Note: Significance oftrend denoted at g~noo1. 
Significance of pair-wise comparison with control denoted at d m  level 
If , then p .: 0.05. If ". then p c: 0.01. 

'I 
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_108702 (Pyroxsulam) 5-23-27 Cancer Assessment Meeting on Pyroxsulam – Various 
MRID #’s 
 
Page        is not included in this copy. 
 
Pages   28    through   33    are not included in this copy. 
 
_________________________________________________________________ 
 
 
The material not included contains the following type of 
information: 
 
_____ Identity of product inert ingredients. 
 
_____ Identity of product impurities. 
 
      Description of the product manufacturing process. 
 
_____ Description of quality control procedures. 
 
      Identity of the source of product ingredients. 
 
_____ Sales or other commercial/financial information. 
 
_____ A draft product label. 
 
      The product confidential statement of formula. 
 
_____ Information about a pending registration action. 
 
X      FIFRA registration data. 
 
_____ The document is a duplicate of page(s) _______. 
 
_____ The document is not responsive to the request. 
 
      Internal deliberative information. 
 
      Attorney-client communication. 
 
      Claimed confidential by submitter upon submission to the   
      Agency. 
       
_____ Personal privacy Information  
_________________________________________________________________ 
                                                           
The information not included is generally considered confidential 
by product registrants.  If you have any questions, please contact 



the individual who prepared the response to your request. 
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. ' I  ,.:.ii.ii3~,'r;,ici,;egrnicitj :itadg (rocletlts) ( ? U O i ) /  Page 1 el18 
i 5 ,<.c l.Y,:38!! ,;, "J! ~t;2'??l:?. Oi'Pi S 870.430O/UA<'~O .I.4.4/Ol!~::Ct) 453 

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

.P; P !$. l,<<!v i,..,vt*! c: .. - ~ . i ~ n ~ ~ q j , y . ~ ! ~ ~ ! ~ ~ ~ ~ ~  
h?A,B2, tic-iltia Effects Division ('75(Ci>i: j 
S.:E'/i Secoriilzrr.y Reviewer-: ~ - ~ ~ - A J : i r ~ i = ~ ; y )  ~ ~ ~ ~ 

BD AtYl. 3 !c.l!ri$ E?ffri.Ss Divisiarr (?'5l!lbl~'? . ..~ . . 
Yernplala \ o 's  ion 0?/0'b 

$;4g,;i:.tj'i'yv I,; .: 8 ;,~~i~+"~<:V~: ; T11i;; ~;lir~.:y .$*':I:: ! o,I!I !c to C ~ , ~ , ~ I L ! , I I I . !  t h ; ~  ~~;~t~.xri ia l  elir~?!~!c LoxiciLy ;31icl 
. , 

1~1!~;0~~:111~,:i  : : XDE-.742 -(:7,'/..c!i1ri~:iti*1~ty[ I ,. , L]I~.i;~i.olo[ I . ! ; - ; I ] ~ : v I - ~ J . ~ ~ I ~ ~ I I - ~  .y1)-.2-rlictliox>~.-,4- 
(;rifl i .~oi-t~~!!t~:/  .!. ) ~ ~ ~ ~ J - ~ ( ~ ~ I I ~ - ? ~ . . S L I ~ ~ ~ C ~ ~ ~ ; I I ~ I - ~ I I ! I : ' )  t., f i ' ~ ~ .  <i1.(1,.1,1:; c)t'O:i 1r1a11.; e!ii(l 6.5 f~:~ili~li: f~'i!;c:li(:r 3 !4 
I 7 ; : - :  I i t :  o r ~ u l i t e i  1 I , 0 1 0  r I O i l  ~ i ' .  l'i:n i-als/:.o:/ii~~si: were 

. . 
i I I : , : 8 ,! oilr yeas (cIit.oni~: t:~,.;i~:il) !,.roi~p:, fi YI: i ; i i~ i . i c~ !do~~:  INCI.C: I I C C I - U ~ ) : ; ~ ~ ~  ilficr 011,: 

i ( I  .: . c;ir-oit.)xicily gi.c:ult). a > i l  :I].: c!:~~~;?irririg 50 r;.d::i:;cX'iic:::c V,~CI.I: fed tho I csj~ec::livc 
i s  I I , , I  s I I I :  ( : ~ i  I .  j. I'lic ,..lironic xieurciti~xicity ::t.lnlv 
!,:t:; lll<;:l> ;I , , 1li~;ly l~~~,~ol-l .c~l~. 
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'I~I-~:;IL!I~~II;- ir;.l,:,t:,:! changes in orgi111 \vtigl!;~ c< ~ii;tsk!d CII'III,~!, ic:.~. n1(2a!1 z~bsolute (4. l'!%) and . . 
r::i;rtivc i t : . ; < ' ;  ,:vet. weights lri ~l~;!les give 11 I (!OK; ~tig/!<~;!d:l;~ at 1.2 nlol~ths only, arjd highc!- 
I I ~ ~ ~ I I  ;li~.:~iiii:~. ( r ~ . l % )  and .rela'iv~: (Ii).'i'?4,) I I V : ,  wc~gliti in ieii~alc-s given 1000 mp,:kg/da)i at 24 
;1r111s .  !.!li: l:i!;iler rclativc live!- .veigliis \;\.;:r.,.: :ciati,,ticirily i~lt.:i~tilieil as tiiffercilt Sroln controls. 
, 1 2 1 ~  1ivc.1- ,,,:..l:,Iit ~1-1;inges wert.: irltcr~:~relz~i : o  I,!: ~iol~~-aii~,:cr-s~:, hc,s;ctl I I P  !lie lack of a1.y 

, . 
(::>ITC~:;~>(;I!~.~,:! ( ,  i n i d  jpathi>li>;<it: ~)r,;,~:;ie,?.~;iil~~i(t,:ic li\,:~.c;j'ii:(:t>;. 

, . 
i , ! I ~ I ~ , X I  S1;t.r ?, ~ i ~ v i r o n ~ ~ ~ c n l ~ ~ l  1!'1+c>l~:ciic111 j;cn<.,;., I i<,:llil: i<rli:ct:. '1'1:sL Ci~~idclis~cs, (~)P\"I'S 8'70.~l3'00 
( i ~ ~ : , ~ ~ ~ l - ~ j i - , , ~ t i  ! '.'!1,11i(: ' ~ !>x ic i t y~ i 'a r i . i r~o~,c~~~ i .~ i i y ;  i,L !. !';i.'7l $.~-~!!,<-.:!l 2 ,  j\.m);t~s;t 1998, \viIi~ th; 

. I ( : i ,  ; : n  c.rrcogenicit!! .~r -~ i i~ i ;~!s  i*vc:c ~.:~::!I~i;itc~L : ~ i o ~ r h i y  fill. tht; first 12 nionlhi :lr~i:l 
(!iliirif:;?l;: i'14: ; . ,1  , ;.:.24 ~ I I L ~ I S ~ ~ I S  ( i - ? i ~ l ~ i ; ~ ' i i . ! ; i ! ~  ,,,t:c!:,!3 (li:i.cil~.:x~ i:\ii111,;11 d ~ s e r v ~ ~ t i o n ! ~  <>!I ,111 811i1112l~s lhr 
t~v::) ~V:LI~,., : ! ' ,, ~~io~iific:atio~~ w!:: l-t:vi~:~,.v:>i ; ~ i i L  :i<:~.:cl~!~<:~l !-,v !I!(: lJSl?l't\ l'or :I ::i~rliIi,r t:ortlbir:ccl 
c!iri)tii<: [I:; I : ! i  y ,~ , i~c i )gc~~ i~ ; i :y  ! , i i i ~ i y  ( ! n ~ i ?  ; ! I~ ' . \L , : I I  tL)ti: Dl-, LV !:. S..tti:, 1'oxicolo:;y I<~-a.~!~~:l~,  

. . 
iisx~i[li i:.i[: , ,  i',ivisios~> to I .  I i\.'l,I!i.~-. i~!.t !~;>:,,: !!, k i ~ i : . , ~  I:, !<:~i:i:iirati~.~n C>i.visi(?i~. 19 J ~ I ~ : I  2l:lOi ). 
( ; ~ r ~ ; t ~ i ! : ~ ; ~ : i , : : ;  i .  , I  l7(::)111)111ic: (.:!,-O!>e~.;~ii!>ii ;!!Y{ !j: ~ ~ I ~ : ~ I ) ~ , I I ! < : I ; ~ .  Ol,.'C~l~.j (;11;16~!l;11~/O~ ;!;a, !;!>:tin+: (?f 

Ii~le 45:3 ((~:,>rnI:~i~ici.i (.'!i:c::~l,:~ 1 ,  gxi<;ii:,+i-';~~ ,:i~!c]g(:r~it:i,:y Sludics), i z !  May 1%: I .  
( I v : 1 II.:!:;~: , ' :o~; ! .  j i i i ~ ~ l l )  .,l;c;~c ~.isc(l f o ~  cliiiictt!, 

j ! t l  . . : .l!<!l>S, 

. . I tll;i ~ 1 ; ~ 1 ; . , ~ : ~ ~ . ,  : tltg~>!t: 'i;,,. l<,:$;f A ( ,  ( ~ : . y : ;  in ~ I I C  fi:c<i ;,I 
, . ~ ~ ,  . ! ~:o~?~:t.;r,~~-:~tior::; .: 11j2i I ! ,  : ? .~I I>I  ! ,J.OO >'% i t )  !Xi,. L 111,s I ; IL~~!,C : ; ; . ;ISI~CI~ ~ I I . . :  

i i i !  , ! t , i  I .  c I 1 ;  L !  1 :  ; l ! 1 1 0 1 : 1  : i : l l i y  I 1 
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---- ~ ~ - ~~ - - ~ ~ ~ - p  ~- - ~ - ~ ~ p  ~ 

Charics ~~~. i s  1 : l r i : i c :  ~- - ~ ~~. I . i R  lleigh, ~ :North C:aroli!i;t) ~ - ~- ~ 

1 1  I . :  l ~ . i c l  I I a .  i i i  sl.ililile:is :itccl cagcs hi- th'r: 
. , ~c!itir,- sttttly 1 11~: ni;!!c :i!~jiix~i.. \v,. IK: ii-;i~islkrrc~l tci lai-gc~. c,.tg<:>; :hflt;r 

ol::~;. !!c;ir lo liicci ink c ; ~ l ; r ; r l  sl);lc!: i quill-i:nir:nts. i:agcs h;rtl wire -1nc5;h 
Elouu.; aiid iv,;:-c ;iispci-fi(i~:ii ii;.,i:vc: # ~ t c l i  pai-.~:;. Cages cont;~i;ii:~L 1;.:cd 

~ i i  1 1 1 t r t i t 0 1 .  . I,(cl~is, ;Ai>:;ouri]t in meal ioril-i. I;eed ant; 
i:~unicip; !l 1.i-:itcr vs.cr. jil ol:i~ii ti izii lihi/zl,.n. Analyses o i 'ihc kctl wwe 
.i.!c:rf(!i?~~~,~l ky !'?/!I b~ i ,~ i i t i~ . ]~>  11!Lcr!~;~titon:il lo coi[lfirtn thc diet p~.i>vid+.:d 
c t  t i i ~  i t  i i Ire: leveis oi':;elcctcd ~ o i i l i ~ ~ n i i t a n ~ ~ .  
i>rii:kiilj! \:;a!~:r cj?~kiiii:.d ii-;ii:i t l i c  i?;~~nicil-i;~l w::itcr srrrirr:c ',v:I:; 

pcri~~~di~::~!lI:~ :;~i;i;vz.c~l L:i;t:~~~tic:~l pararcic:~.t;rs a.iid l>iol~~;ic:t! 
~ ~ t . i t i i i s  I c t ~ i !  ; c  : a i i . i ~ e ~ ~ t ,  In ;idditi!)n, sl.iccilic 
I I I I : ~  o I I i I i i i ~ ~ I  wcr-c r:orttlucied a1 pc:l-i.;tl,c 
init.:r\~;ils 1.):; ail i ~ ~ ~ ~ ~ ~ ~ ~ ~ . : ~ ~ t . l c s : l  it::;tii;:, ii~cility. 'i.li~::rc ~vcrt: 110 

~.o~tt;ii~iii~:~ii.ts ii1<11i!1 ~ I I  cilb,c~, i i ~ c  f '  (x! ( l r  \v:~tf.;r tlmt V I I ~ L I I I I  ;t~l,;~;i->iely 
of i t .  I:; ~ siut!) -~ ~~ ~ ~ . .  ~ ~ - ~ ~ - ~ 

.?.? 1 I 'Y: fL1, ' y  1 8211 X i G I ~  ii~~il!;:;if;;!~~,:il~::;)., t h ~ :  
; t,.?l, l{?t.KllL!Tt: ,,vas 2:< .OCC 

0 ' ( I  i ,  i :.::?/I >i I :??I- malts ;?ilrl ~~~;iii;tIi:s), ~ 
I ! 

i ; i i ? ~ :  i . : l i~l iv~:  i!uin~(iiIy wn!; 15.5% I 
1 1  1 ~ i i -  ; ~ I L I I ~ ~ C : ; :  t . L ~ :  ': !i:~tc:!!lot I 

I ! 'li~rt~iix!rio,.!: ! I ?  ~ I I V I I ~  liizIit/~!!i~~k 1-1 1 -.-- ~ ~ ~~ ~ ~ ~ ~ , . ,  ~ -~ ~ . .~~~ ~ 

i 
~ -~ ~~ , 

I ~\~~o~- t ? ,~ i ! i~ ; i !~ : lv  v.11 ; ~ , ~ . ~ . : ~ . ~ ;  i : t  i t )  t i t , . ;  ::ti111 cl ' t l ie :;li~~ly. ! 

1 ~'~ ~ 1 1 
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<.'c:n!,i:!e$l < bro.!ic '! ~ ~ x i ~ : i ~ ~ I c ~ i ~ ~ i ~ ~ ~ ~ g e ~ ~ i c i l : y  Study (rodents) (2lDO:i) 1 Pq;e 4 of18 
?') t<i~:X:;[,:1,;.:,'!:41?i7"2 ii)llPl'!i S70.4.?001l)hCO ~I.4.4lOHICI) 453 

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

. . 
I . : I  3 - 1 6  ( I  i s  3 7 i I I i t  : I  6 - 1 2  f i r  m i ) .  A i l  

. . 
sux\fl.\,i:t,:,. 1.118le ;11xi Setmalt: t .)~~cog!.:~~i~,i~y ~;II .S \vcr:; ~~t.:~.,ro~~,jied during April 1 1 - 1  5. 2OCl5; (A.pri'l 
I I, I .  . i , 4 or test day. 731. '135 : ; l i . i  731,  Ii lr-  111;1lc; ;rild April 12. 14, allti 15 ot. Itst !Jay.; 
li:;., : . i ?I! 736 f i r  ti:rnnics) 

P .  ,%j~in~;ll jbr*i!ent idose - -- - - 1cve:ls: - - - i111ii1~:iis ,.v(:re !sIr:riij;,eii by prc.el;posure boily lvcight anti 
ii~,eli ]-ill ci,:ir!iy assigned1 tc, ireai.rn~.:t~t g!oups tlijing a winputer pi-og~-nm. Animals pl;~c:cJ o n  
sfuciy ~ A . C I . C :  uniquely idontifietl v i a  sl ;h~:~~t: t r~~~c~usly itriplalitctl 1~~1l;;pondei-s (BioMetlic: i)al;! 
~ n :  : ~ . r  c 1 1 w 1  i t  e e ~ t  c I lic{uc alp11w11.1mcric ida.xtificatiotl 
S,LII.~I!ICI.. I :.,:)Ic i). 

i~'>i,:t ~ ~~ px .. ,;*ia<;!$-i~pt and m&ik:&;: I jici!; ,v#~.:i-,: { t , . t : y 1 ; 3 ~ ~  f ly ; ~ ~ i a l l y  diIt~Li11;; a co!~<.:c:r~t~itc~l t!:.:t 
~. ' ~ t c i i l -  i m t r  I I I  T i  t i  I !  I .  !.!i:~iii LC:; w~:ti: nli.x~:cl :>cric:tllc;~lly 

~ ! ~ i . . . ) ~ ~ j : l i t l ! ,  l!ic study h;,scd ~;i;iI?ilil> #l;i1.1 ;~ , i l . i i i l  ~ . , !~i lc~:~~t~~~~t: ,or! : i  oi~'tcst ~t~:iiciii~l ill the diet 
)>,,~:IC c:; : c  :~:i ; i : tJ  lion] historicni hctiy \: c~j:l-:is :!mi ic::ti ~o.isl1111ptior~ iliitil. :jut~scquc111l:i/, llie . . 
~i~t ic~, : i~! ; . ; ; l :~is  of the test ::nalc: i:ll i~,  i l  t: lkc.1 ,:vc!-c: ;,~.ll!?sl.:ti urcelcly k11- the 1ia;L i 1 %-edc: o f  
111' S I I L < :  , . I C I  at 4-wcek~ ir~t~:~.,':.ls '.II,,: .,. I : ~ ; I ,  I ) : I s L , I ~  I ~ ~ O I !  ~ ! I C  I.IIVSI I - ~ C I ; I I ~  l)ocly .$%~:it;l~l ~ I N C I  f':c(l 

''I I I :  s i r  I I r o : ~  4 ,  4, ! 2. i i<; :xiti 23 ~ticrnths. The r11c:tlioJ used l i~r  
; i r ! ;~iy/ iu~! ,  :::I: tcsl. ~natci-ia: i i ~  fi,i.d :\,;is ;I !;oi.fi:irt t:.\ti-;!ctic,~i 111t:thl)d followcd by ;rli;~lvs;:; 
s t  ! : . I ; > I  . : i ~ r o ~ ~ ! ; i t o g r a ~ t - ? ;  I I ~  i h l :  ) ;~rirl solvcnl: st~:nctar-(I~ 
i i i i : ~  ,rt;oi'![ !I!: ~ I I I  i11tc1n;iI :;i;?~~~i;:~rci 
,'~,~:;;l.v;:.v . ; I  :!il (ios~; le\,el:;. plk,s C [ I I I ~ F ( , I  ~ i ! ~ ' i  I ~ ~ ; I I ~ I ~ , < ,  >,;$<:I,: tJ~A~:r~~iincci p)~c-~,:.Y~)(i:<lir<.: : I I I ~ ~  a1 
i ? . ! : . ~  t.' ,%' 4. K7 12, I:,;, ;I]!(: .!.>, l l > ! , ) ! l : ! > > .  

lJ.c:iuEls: 
l i .. . , , :t.-!nr,!:i:i,tit:i analysr:~: I I I I I  I 1 '  ,/I:' 11 ii-~tl<sul li,i:tl was tlcti.riiirc11 O I I  s ix 
,<*.-,. , , l l l l  1 .11I;1tcl11; ( l t l  0 t : I "  s1.;.r 1 ;'?'17'"l'.'l:;'i':ly 4; ;<, 12, 1 IS, ;!lltl :!4 
; ; I ~ I I I I : ; : .  ii,,,. ![I,,: I0 ing!!q;;ti:~y ~ ; I I I : I ~ C  ; , I I ; ~  IOiX)  T I I ~ ! ; ' ~ . ) ; ; ~ , ~ ; , ~  r r~ ;~ ic  t#.:s!. dieis, (lie 101~:est ;!!it1 
x .  b,~t:l~t.:s~. t ,>.,!,,;~!tr;~tio:~s 1?<;1i i ~ !  Ili(; :;i!~tiy, ' i ' l i * ,  61it:i:., 8..:(;ri; ~>I . ! I I I~~~I . ;SI~,CI!!! ;~V I!I~>,S,:C~. ,;,iti] r,:l;~iiv~: 

'. :~OI{ ; . ; I : !  , j,;iti<;ns fi>r ;ji\ c!i~;!:; S;,,-TI~B!! < I  ibt ~\Z:;;S:II i !'j?<, ;!!<I 4 0?,';4,. 
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*' , ;r ,~t~i , , , : : f  t ',hr;v,,:t. .'f>,:ic: # k ~  ..'.. ..IL-<.'I. . :~~;<iticity 5t11dy ( rode~~ ls )  (2005) I t?q;e!; :if i8  
PI;'! S 8'70.430UIDACO I.~k..i!(lE:(:l) 453 

~~ ----. ~ 

t i  :~i:rPysEs: Staibility i:f ?1:1)!:-7,i;? ':!:i; :~C:I~TIXI~II. d j i x  at 1e::u:l 30 d:ays in rlic ii:eti ;tt 
i.!,!.iCi.... . ::L,o,ls r:lllgi~l;: fi-0111 0 (>O:i !\! ,a:;, 

i : i ! ~ l c c ~ , ~ < ; . ~ c i o n  analysis: l ' l ic concc~~.r:lti.,l,.;.r;ti~~s ot'Xll!3-S.i2 ,sicre i.lt:termined tbr tile contn>l, 
~.rc.;ii!ix, . 1 1 : i  test diels troln al l  trcaimc!i! lev t ls  on s. :~ scpanite mixes i(mixecl prior 111 stutly 
' i t  I . : . , lqx~~ximaicly 1. 8, ! ?. I :< ;lati 7 3  lnolitlrs) a d  ware i;.)rnltl to he  s c ~ e - ~ ~ t i ~ b l ~ r : .  
: : I  ~ i ~ a t i i ~ ~ s  I 11c1t I c I I : I  I - I  1 1 1 1 ~  o r  7.4 ! Oij3h o i '  
t i c  t ; : r j ~ i . I ~ ~ l  concentrations. Ai:laIytic:~l rcsr ! l~;  v,>ricci frotrl 92.9'!& to 1109% tri'thc 1arj;c::i 
i.obic::1~ . . I  ;I!:] o!'XI>E.7'!2 h r  cnr:h in i lvi t i r ,~i l  s;.i~mr~l~:. ,:1>!!:-;'4;1 was not fc)i)li~!(l 1 1  . :ol~trO 
t t , , 'ill(?. 

4 .... : i i :  ~ i,tcai!s ;utd st;u~dal-:1 d.!:vi:iiit~~:; - . r r : ~ - ; :  c:i!ui~l.~~I:il 51r ai l  coriti~iuou:; tlat;~. i!:utly 
i t  , lL:l:d e ~ , ~ ~ s u ~ ~ i p t i o ~ i ,  orgal: \,cig;ils. iil!lu.: LII~LI~II,, orill,: !,pt:cii'ic gl-avily, t:lii~ic.:il 
~ I I  ; ~:')agulatior~, ailti approprlisc l i c~ :~ . i~~~ l~c~ : i ; :  d;ii;i c3eri.: i: \. aluatctl 11y 1Ji;ii-f!eti':i iesx ii11. 
~,cl,:allii'; , I  ~va~- ia i~ccs  (zS1);i.l ':).O'i). li;.:;~;.l ti><; o:,ti:o i ~ c  of  f3;lriIt;tt's test. (exp'oru:r~ry i!iit:i 
:iii;iiy::~..; i .  ' re pc:rii1niil;ti by a ipal-111,ciric i I i : i; i l-p;~ .a~i-~t:,i-i(: analyss of vari:ulc:c i i'! \iOV;i ). 

. . 
l f ' . ! l~ j . :  , ,  , ' &  . '+ ' ,A v/i!:; sigriiIia,:a~n? ;li :11jl1 i i r . : ; . ~ ,  t l  \i:;~ : ~~.:I'III)Ic?., ;~~.::q~~:ctivcIy,, f:)! l~ )u !~~ i~ . t t ' : ;  
! 111 ! !  ~~ ,,$ i!(:i):<oii i?:inL:.,Sc~r~~ :;:::I. , , v l f l  3 <?(:itii::~.~o::i (:,,!rrc:clio~~ fix 11111itipIc i-or!~??;~;~i!:;f.i~~:; t1.1 
~ 1 1 .  Since the ~n:iliiplt, cct,i~i~;!,-i:;or,:; ;:) i.oi!I.r-:;l :.ic 1101. ol-<!rogonal, a c~r -s ic t io i l  ii:.:c:ds 
, ' 

I I : o t  t i c  t i  . I I I .  I'iic iii,ri::i: rl:>iii (:or rectinn can I>(: il'.:r.l:I u~iietlrei- 
1 I I .: ~ltdepi:~tdt:!it I!>. iloi. !tit: .-:[i8:1 i :~ j l~: i l i . - -~~: . ,~:  i i iph:~ lcvc.:l oi'O.O.5 \vat< rci;ort~:ti f ix . . ,  
1 I :  I :, t:.;: ::lid "Wil~:,j:;(,l~ [? :III~<-: > I  !.,I i c  !. i'-,:~'(~.l I ,II:!J,!':I t<:c :;1::~1rt~s ~verc st;iti!<ii .::!11y 

. . 
;I!I,I~:V.,CI 8 :  ' I ~  :I L~ i e : ~  o f ' p~ -opus i i~~r~s  c~~~! i ,~ ; ! i i i~ ; ; ,  C;I.C;~ li.c:~tc c! ;;ro~il) to 111e corllrol ;<-olip ; ~ t  i l l p l i :~  

, . .  
0 . ~ ~ ~ ' ~  . :, ::~:ripii\~c sli~tisli,;:; cb111;;~ (.iiu i i t ~ s  ; 1 1 - ~ l  ::,r:ir(I;:l-(l '.~cv!;ii~o~-::;) wt:rc repo~~tc:~! !i>r t;ody 

V,J! ;~;,{II ,,,!,;I. , :<13,(; i11cli(:1:s., ii11~.1 t l i i ' f ~ ~ r t ~ ~ ~ ~ t i ; j i  !%!?~3'! ::+::II~:'< !,it;!ltisk:~~;,~il ~~uil icl-:?, \ i l t ; ~ - c ;  i : , l~:~~li! i ,;cl 
i ,; it. , , 1 \1 i ; i [  ;<:st ( a l p i ~ : ~  ~~ i).;):2j. ;,.\:!(i~,:e.:!,f I: " ( ~ : ~ I I C ~ I ~  o ; ~ l y  i1.11111 f[)ocl e ~ ~ n : ; i l ~ ~ ~ p i i o ! . ~  

. 
:,!;:il!-!:~ :,.!tli<:,.s il!;ly ll,~~,i~.: i:,;r.;.: i:'.':,!,lil:,; ~ , ,  i,,,) :,I! ,:I ,:,l>l.!y:;i;!; ,ti.ly f01. l: l~l l . : ! l l ! ! ,~r! t : :~~. 
,.: , ~ , ; I ; I ~  ~8 ,!.: ,,I~LIII,~ I.~:.I:;II~;.. 

~. . 
i 11:. ii!? .,., : .  , ~ i i e ~ < !  all ;I~I~III:I~:~ i I $11 11,i' 'i: I?,II,:~,o!: ~ v : : ~ ~  SI:~'XI~II(:I~ 1.0 1;:: exz~~ii~i,.;(:,. the, I I ~ I . : ~ ~ ~ ~ I ~ ~ , ~ C : S  of' 
I :  i I i o t ! ~ ~ ! o i  I ; I I ~ ; ~ I :  1 i I I !  f . : i 1 : 1 1  O I  l i i r i i  ( I  0.01) 
I sgni: I: , :  i i i ;: i i spi1ci:lg o i ' t l~ :  tic..,\c::. i I '  ilil:: I ii? <v;a3,:: I ,lit itjcc>tf:t!. l i l t :  d:ita $i1;is t f ~ c i ~  ti:sLt::l:i li!r ;I 
! I 1 I :  !:s~II:~( the I.'II~:~:IKI~I :ti ,>iik~,;~,: I i.c:!ii ic.:::!. I< il,~.: I~cI- !~ 1 , ~ ; ~ s  ! ;~ i t is t ic~i l ly  : ; i j ; ~ ! i J i ~ i ~ ~ t  ; * I  

, a.ll.ii;~ t i . '  ': o r  i i ' ! : ig~~i l ic i in t  ci'.:\;ii~:i~~ii !~I)II: .II:C;~;~;\, I\,:;:., ii!1111il: i~ici(!enc(;s (:,Ic!I ciosc !:i-1:)1111 
. . 

:.;,, i (,: I:, , : I  ,,' :.cd to ti1;ll oi ' i i :c !;~j~iii.~.!l g .111!p ,I:~!I)!, :I 1 ~;.III,!I:;~:, <?Ili... .y~;a~-c tcst w i l i ~  '{ai~:::' 
t i  t:i~i?cclic;n ( : ~ l p i ~ i  ~ :).('I i, lX.%, ~:~ -s i * i f :~ l ) .  ii,<::~tc:; <:11:111,1;1l!:ii fi-OIII ;!I1 c~>: i~ l~~ i ) l . - : i~~s~:  ;)lid 
, . i , i> : l l . .c ig  &.,,: I;!;s but i ~ n l y  ~OIII s{::lc~:tt;~i litis I t .  ,:h: ~ ~ I I ! : . , I ~ I L I C ~ . ~ ~ ~ I ~ : - ~ ~ . ~ ~ , :  !;rl:iups. sta.ti:;tic.i~l a~~al;i:;i:; 
a c~ l:;.~c.;:,Y * , ! ' ~ i i c  ~pa~irwi!tc ~ :~ ; i i i ~ . ;~ r i so i~ ! ;  i~l',:.i~~tr::l :;i!l'i I;:F.'I :i(1:;1: ~!I.C~LI!)S 11si;ng ~ki: ~:tirv,,isc <~:lli-- 

1; I i s  i i i  I I !  !I.( 'i. i~~ro-:;ided). flare i t  inli;.:;, tilor;. \vi l l i  

~,,<:i>ii~~~lil:~ ,:~;:I?J.:!I:,~ ; 1 ; ! ~ i > . ! , ~  ! i . '  1 ,  16, :..< ~l!:(l. 
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;:.i,i~l,j,,c,l i t . r , i i  ii. ~ ' - , ~ i ~ i r ~ . ' ~ ~ a ~ i : i o g c i i i c i t y  .5!11dy (rodents) (~0115) I Page 6 ~f 18 
P't t<t>xSl;!,, , ?i,;'l?i:L OPPIS 870.4300iDhCO ~!.4.~i/OliCi) 453 

~ .. . . - . . . ,~ . ~~ . ... . .- . ~ ~~ - 

I .  la?ser-: I:! 'ti.::: 

i 2s. 6:agt;siii.: ~ -~ ,~bservakion:$: /I, cal;c--side igcr1cr::l) ~:lini~.itl ~ ~ a n l i ~ i a i i o ~ i  \vds c ~ n ( i ~ i e I ~ c i  at least 
(,,lice 2, I : :  ..: !~icfcrably i t  i l ~ c  si;ln;t tini,: ,,:nc:ii r!iry (~~s~iall!; in the ir~irning). 'l'his txamination 
was pci . , I  (tlcti with the anim:iis in thei~ cages ;ti~ti tii:sigt~t:d to: I )  detcci sig~iificant 
cliiiical . Ti:,,nilalities that .wen: clcarl:~ visilil:: rllxili :I liit~itcd ex:!min;~tion, and 2 )  to 11-lonitor 
i!lc gei,c: ; , ;  i!c;rlth of tile al-tintals. Sigiiific:~~~! c1inici;i al'i~orrnalities observed ccjultl have 
i 11clutic:i~. i..i!t were not IimiteJ to: actir~iiy, ici-xtitivi: h(:l~:cior, vcrzali;!ation, 
i:lco!rn i : ! i .~o i f / l ; i~~~~i~e! ;s ,  i)~j~~i-:y,  ~II:I!~(,.~~III:,C;I!~;I~ C:!I.;C.!~II~ (c~~rivuisio~i., fascicul i~l io~~~ tsc::i~l~s 
;~nd t ~ d f i  .:I,;>). altered rcspirati'.)n,, biuc!?i;tl<: .:!,.in aritP inuc:c>us 11icrn1)r-ancs, sevn-c cy~ :  ir~jul-y 
! L L ! P I L : I : . ,  I c s i s i n ;  t i  c ~ l i u i ~ i i  i i y .  Aorih~liid a i~ i~nals  not expected to 

. . 
:;u:vivi I:: ' !!  the ncxt observniiorr peri ):I \*'c!-t: 1 l ~ i i i ; ~ ~ i ~ l y  ciiiiian.i;.ed illat day. ;\r!y :inilnal 
i ~ l  : . . i s  i e c r p s i : I  I I i s  1, i : ~ c t . i : ~ l  , I t  ic:ast l\vie:f: tl;rily, usur!llj k i t  t h c  
i icgiiin,: .~ :lild end of eac11 d q ,  a!~i~ii<>:.. s 3 y . r t , ; .  ;i?:;ii  t~!;~:cr;  (.:I fo i  inorl-~itiity mci ~~~i? t i ;~ l i t : ' i  ar?d 
i t ) ( :  >iv;:;,i ,i!il:~~ c)f'tkccl~~v;~t~;~, 

,!i)".Cl.i~~i$~;,; it . ~ : ~ ~ ~ i ~ a t i = ; : ,  A co~,ij)lt:tt: c!~.;~aiI!:v, !.:Iini!;;i: oi::,cr*';3[it>1,, (i>C:O) YVLS co~,tliict~::d ] ) re.  
i.xpc;:,~i;t, l , . t l  [i~ontilly for 12 ~ :~o, i t l i : ;~  iiqc11 :SL I .;, i >~ 21. ~ i i i t l  :24 i ~ ! o ~ ~ t l ~ s  OI.~ the fi~.st ~ C I I  

I , i t 1 1  I t i :  e : o c i c i  I I .  i!;)i':iiii: (clay 1 )  clinical uhsc~~\,;ition:; w iw 
t,oiitlitt !, : ( ) , I  :III ~ i i~i lnt~ls   tot c:1:<:i,bii11: ;::{ ' (  ;;:. P:I~[I ; I~!c  iu11;Iol- c~hs<;~~\~atiu~i:< (c;~t(,~;i~.~-ie:~l 
ohsei i' i I . )  I :  c o t 1 1 : I e  i t  I I !  I i I I aiilinals. Oh:;!;~\~;itions 
\.vc:j.c ::,,.I I I  .i,.tctl uccol-tlin;; to ; t i1  :: ;t;~bli:.lie,! i!>l-ii,lni ;.lit! : !  ;~llpn).xiln;~tcly tilt: ;;;uric i ; ~  nr.: eai:h 
a ~ i i t ; , ~ . i  a i:xainin:iti:)is in~;li~.i;.!l *.;~j!{:-:;itit:. ii:it:'l-licltl rr~ci open-tichi ~.)iist:! \.;:Iioi~s 
I i.i:oi~tl..: .. tli:~~,osically ot- li:;iiij!; i.:iplic:tly ii:.i'iit:~i :::::;lcs I sciirctl'l. l?alegorica! trhsi;i~~;:,lioi~!; 
~cjcr;;jL I,!(! p;~lpabie ruir~x),  clit~i(:~il. ; I J I ~  ; . ; , I ~ L : - S ; ~ ! :  ~ i ~ ~ , ~ ~ ~ : j ~ ; l ! ~ ~ : ~ I ~ ~ i l c < i  ohserva~ioii:, i i ~  ~vl1icl1 

idi~igs ,V,,I::S<: t i! ; , :u~!-,~.~it  ;( -,,,.:t : ,;ix 11; 11;iri ~ I X I  ~.:oIlt:~:t~ vely 21s c l i : ~  ,c::I 

. .302ciy ' . . p i  ;.;:(: I lie rats were \h'cij.;jii.d : Iu t i  i j i  ! i t ( :  liil . :  c::lr8.)stlrc j i~. t ic , i<l .  weelcly rii:rin~g the iCi.st 

! '4 \v:;t L b ;  i11e s t ~ ~ t i y  ; x i t i  flis:~.~ 2ii ;~~-,[).(~xi~i:;.:!<;!!~ ~ i i ' ! ~ ~ t \ i i , ~  i f~ tc ;~-v~~ls  (bring ti?!: rt:ii~;iii~cIcr cc!.' 

:;IS: , < l a , : , ! . ,  '<1~1y weigl~ii &;ziins \ \rc;i$ $.:::I,, L;I:II!:I :>r(>c!:~,h,oc.? tlic :;II  !I!). 

. . 
~~~ ~ ~ 

L ~ i i g l ~ ~ ~ v ~ ~ ; ~ ~ ~ t ~ ~ c ~ l  feu1 V C ! , ~ I ~ I ~ I ! C I  J !:s.!;t.' ,, I 1 , ! : ,~IOII  (,c/d;iy) (~i~ii~i;!I -,v!;igB!: i)i':i:c(! co;.*t u . 1 ~ 1  '- 
,',i ,,I.!!::, ,; I . ,  t ! , ,  , , , ! I  < ~ I , , , > ,  l t  ::' clc) (:/ , . I . :  !li,l,;!Is ,>rc ..;,,,,,) 
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;pq, 

4 ,  ((Bphtb:i:t.,~<,,jcopic exarn . i i~~ t i !u~ r  'Tl~t: eye:: t:.?'ai!. a! i i !n; i l : :  \vcuc: c:rainined b y  a ve~erinari:in 
i,r-t:.e,.l i:..;;!.: and prior to tilt: sch~;d~ilt:il r~ect-iips!/ II!;I!I~ i:~iiir't-c:t op'htha1rnoscol)y. Olio drop 
~ f . 5  I: !:icai~lidc ophthalrnlc :;:iii~tio!i wii; in:;tii icd ill ciii:li eye Lo produi:e isrydl-iasis p ~ i o i  
t .  I i ; ;  I i t h a r i  : x : ; i i i t i ~  i.. l>l.("::!:!s:. "I:." i :x ;uni~~cd cycs ~:Iurir~g ncn-opsy 
: i  ; .I .i,.tcncd :;lass siitlc: lssc:;+t:~i .I; i l i g >ii-ii::. 

I-, ij~~~:g~:ir!:,~~~.y and c1imic:~~i,~;j1~;:~i~;~~~: 831c>,:(i S:LIII~),~;.S \\ >IC ~;olIc.:~;tt:(i bo111 ti112 ashiti! s i i i i l s  of 
ib:,tcti : .  I ;,;.is anesthct.izc:tl wi~.il iso;li:i-;in': c.1 Ci.) . :;;r~i~l,lrc:; xve7.c taken l'ron~ ihc: leru 
i / : ' i ~ . : : r :  t j l ' ihe c111oni~: i,,:;.i~:ity g,oi i l i  .;t ;.lil-i:i: ::id six r i~ont l is  (after tht: FOR tcsi.ir12) ant i  
: a t  I :? I), , .  , ( I , , ; .  ,it 18 ;III~ Li ~YII~II,;~,:;. !kli.o(i ,::;,II,;,~~:!; ,,Jc:I~, !akt;n tYN:i~n lht; fii-st ttm : ;~ l~ -v i~ , r i i i ~~~  
I :  i, .: g~.ciu['. 'I'hc clltri:kc.cl 1 '!) I:,;)! I<.:.,:: ~.L,::I c t.:,.;lr~~ii r l u ! ,  

; , .  2i!;~j:1, ,c;r8, , .::;:  'L3Iood :$~L~I-I~~L(::; &.V<:.I~I: i r i  :,?!I 1 ~ ~ 1 i k i  i : l ~ i ~ ~ l ! : ~ i ~ ~ l i ; ~ r f i i ~ l c ~  lctrda(;t:ti(: :xi!l (k<'~>'l'A), 
!II<:tiil . t  !  is ~ ' 1 : s ~  ]>r(:parf,;~i. :~ t :~ i i i c~ l  .v:t!; \ti~.i~41~i':: ,I:;I~I. L : I I ~  :trc.;l~iv<:cJ fix l : u i e ~ ~ t t i l  fi,~slur~c 
~:~: :~ t l i~ , i :~ t , ,  ~i'.~v:tt~a~ltc:~d. 1 I c ~ ~ r ~ i ~ i i ~ l ~ ~ ~ ! , i i  I;:LI,II. r,.:i;:i.:, 3.',a;l.~: l:,s:iy(>d 1.1sii1j; 'I'(;~:hciico!~ i./~ll V, 
:ii:in:<i.,.: 4::: .in;llyzer (Uaycr < 'orpc,r; i;.lii, 1 , I S ! - > ! ~ ~ ~ ; , , Q ,  ~'>!!:Y,, 'r'oB.l<.), . . 

/\ I  2.: i ; lii i:: blood \>as iolic.ctt:,i :;II'~ i?lt c : ~ i  s~I Ic~ : !~ : .  ia;t,:-c j>~-cpa~.e~:l o i l  a l l  slrr-vibiiii: rots Ft-oln 
*I L,~,.. . ( , r : i , : ~ ,  .. !!!city group at iirc ::c:h~c.iiil~ ti iit:c.li:jizy i 'ota!  v,r!iil~t; b % o o ~ l  c(:ll COLII?~S :111(1 
' I '  : l i e  l o 1  t :  : n i  I I I I I ~ I  f t i 1  ::urv~vici!; rats. No hl:)od s:mirjle!; 
; : :  : 1 I a i i  I i 1 I .  i ;  I c I I ~ I I  I I ~ .  13loo,l wa!; 
,:!)!Ic;, i , , : !  ,; 1 i?Ic~,ocl ssr,c%+]-:j .-,r, :l):,e.~:ll ! ,: {,I  ii .QI.,o:~!,I.II,~  at!;. :;j?;t:ztc; wcr<: s{;lioi;,!. ,.:g.i,\.~;i-- 

i i . i ,  i t i  ;irci!ived. 
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;':iiinicci ~ 
~ ..igr&s qC(g&i&: Sht! o:j~l;i L~~:;~.~i?~i:i~t-r<;l,i;~:<i ,,;I , I I ~ I . : : I ~  ol),:;crv:ltion \v:ts a! ir~cr(:asvcl 

I I ; ~ I  : i ~ c a  I i n  I : 1 1  I i s  I I I 0 i n k ,  7'rlc 

i~~.;i~(:;~!.:.l .i.<ir~c ::<oiling wa:; l'!i.:;t I ~ I o ~ G : ! ~  1;11rii1;! I I I O ~ I ~ ~ ~ ? :  4 [n>:ilcs) ;..#1(1 5 (fc~nalc:;) : i t  tilt: I000 
11) yk,:,; ! :!,:,  tit)^^ lc-gel, arxd ~ L I I , ~ I I ~ ! ,  n.io~.tIl:< It, ( rn :~le :~)  x ~ i !  ! 5 ( S C I I I ~ ~ I : ~ )  at f h ~  I00 i i ~ ~ ; i k . ~ / ~ l : ~ y  
:II,>~C: l a  I , !  1'111:; fi!iclirig %:IS ~cj~i;<istt;i~t w1fi1 ist;:~fi~:t.nt-~ ;Ia!.t:d ~ : : ? I I I c ~ I ~  soiii~?g 11oiu1 111 

; I I I ~ I I > L I . ) , .  , $c:ri i000 rng/kg,id:~:: f r o ~ i ~  l!i, .  l)!.i;,liou:i!y , . :O~I, .LII:{C~ >, lDS!-'/42 C'O-.!I;:y ,.li~:!~a~:y 
lorii:!~ , : I y i i s i r  3 ;  I S  I : I  1 i i i i  I : ! : ;  i:ller-l,rt.icd to be ;I i>o,~- ;~d\ ,cssc  
,:f':i:l:.,. , ; . I .  ~:!i <,!I> t l i~ ;  1ac:k II~:!II>I ~ : ~ ) ~ r d : : , ~ o i ~ ~ ! i i ~ : ;  l ~ i > , i <  ~~~,;~thc!lo;l,~~: t~!.iri;try t~.ac:t <:l'li.!<:'s :!II(~ [I!< 
tii.,sci.!. , . ,!it:r;itioi~s ~ 1 1  !~~.in;i!ys!:., 1.a : I , I I ,  t*:,!<. 
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<':;i ~l>i~v:d t:f,r..!atii ' Tc ,~ ic i ty ic  ;#,ci;t~:~ :et~ictiy Study (rodents) (2005) i I 'a~e  40 t:t'It$ 
~l>VY1'!j X'iU.4ROOIDAC(i ~!..I.;IIOECI) 45.) 

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

.. .* 
i. !~,eGjuy!,::aEc~;i~gati<~$:: ' ~ " I c  it::ir.il, s of !I!(: iit:us~i!o;~iL:nl ev.il~~l;ititm arc prcsc~icti ;:I 

:~,l[<il> ,!(71;0>X1 I 

. 'BODY ~ ~~ ,jl(k$BGPI'I': ~ - ~ -  - Fernaics give;> 1 I)C:O iiig/kj;/tiay !lati ;I treatrn8~:inl.-1.t:lated dccrc:lsc i1.1 mean 
i,oJy ..vf:ii,;!::; i i ~  most of'tl,~e i;iudy ('1';-blc ' 2 )  'i'ilc tli:crc;ised boliy weights wGre ::tatistically 
;iicntitir:!i ) I S  Lest day 20 tl11.ou~:h test d . ~ y  680. P,i I:! m,t,ilths i:lesl. (lay 365), tlie Irlean 1:1ody 
!vc;igiit i:*t i::nialcs given 1000 mg/k:>'e,l;ly Tn.;~:; 4:1?,;, :o.w:r than ~:ur~ti-ols. At 24 tiionths (test day 
;?,,.)), ii;,; i i ic: : - , .n  body wcighi. Sol. fc:~nales gi, /c~: 1000 ~ngil..g/tiay \>,.as 4.5'!4, lowci- tllan controls. 
i his tic: ,-., ii:r:nt in body weigh1 w;t:i ~riterpri:ii::i lii: a iion.-;~d\~c~-!:c effect, hccause lhc lower 
weight: : ; t ; i  nr~t worsen du1i11g ihi:: scco1!c! :ic:ai, 11Fth~ st~itly, and t i~c  body wcigl~ls at must oft1.1t: 
! I I~c . -~vc : . . I~ . ,  il~ro!!ghout the stlltiy ,.\;ere vt,i tt1i11 1iistor1~:al c:t)nt~ol r:.liij;es of dict;u-y or 01-id g:iva;:c 
!r~:.ic:i~ i c ! ~ ; s  lierk>nnctl iet:ci?tly ;it till:; l;:hi~r;~tci;-li. I'I.cr~:: ;YCI(:: r i i)  lrcatmciit--rt:l;itt:tl cffi:cl!; on 
I.obiy . \ ,  , : ' , 1 3 . ;  t;f k1na1c:s giveii 01- I ' M )  I~I;>~+'I?;;>:. 

!~)irt'c:l~,:,.: ; :I, b1>11y weigi~t:; -,,v,:rc: al:;o ~ . , > ~ ~ l ~ ; ~ , : i c < l  i n  i z - a , : ~  l>(.~i)r vv#.:igl~t gains f6)r fi.,!11;11e!$ ~ V J C ~ I  
! 0i)O !~,;!,!.:~,:(l;,~y. .At I:! I I I O I . I I ~ , ;  (!t:lj' :4(15), TI::: IT I .~ ;LI I  :x111,y \vi:i,;ht gain ibr feni:~Ics givf;n 
1 I )  I i a s  S %  w :  I s t  i ' l i i ;  tl.:a-t,i!;c: :ii h;  .liy weight giii~i ~:ositinuc<l 
I : I .  1x1-~ninaiion. at ~:ihir:ii li~irc IL~,i ; i ic : i :  : ;IVC~I I O ( : O  lilg/kg;:d:iy were 706 lo'.ver tlla!i 
< : , ) , I [T , I>~  ... dcc:rc~nc;lt irk l>o,:ly >:,/t:igij~ g:iiti .W:I.S 111tcrp!e!cd lo ijc i! I - I O I I . - ; J ~ L ~ ~ I . S ~  ci'fi?~:t, . . 

,(:ti .!i.,i :,:,pi r<.><uli it1 any ~1cc:Iinc i ~ i  11: : cIsiiir:::l L ; O I ~ ~ I ~ ~ O I ;  i!l':ll:.: :,~I~.III;!~s, aild c i i , i  I I C I L  i1111l?!ct 
. ~ ,  

! . I n c o i i  I .  1 I ! C . I ~ . :  .,v,:i.: r i i i  tr~c:it~nc.:~~~t-ueIateil cfi'c.:t:; o:1 i>od;, 
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I 'i.:riocular soiling ~ V B S  I :OIISII~C~C(/  1:) bc ii ~~l:i~l-si>::~ifj~: i:linicai sign thai was 
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, . . , 
. I  , I i n t i  I 1 1 1 ;  ; I?:: I.: oil:;~-;~ti~: , :  s were inler1.1rctctl Lo 1,c uni-cl:ltcri lo 

icause the I,I.,vL:I. v;r!r,cs iii.! iloi :.i!;rliil~;;i,lCI!: prugies~; c!~rrillg the ::i;idy, !ilc:re was, 
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. . d i i ~ h t : ~  8 ,  :;;ost iin~e-point:; I i i . o u ~ I ~ i ~ r ~ t  t i i t :  >i~.rciy w~.: ic . r  iii-:in. hisic:iinal c:olltl-o'N r:ingc:r. l;i:ctl 
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/ DATA EVALUA.I'ION RECORD I 
- - - -. ---- -. 

STUDY TYPE: Carcinogenicity feeding study - mouse; 
OPPTS 870 4200a [§83-2a]; OECD 45 1 

PC CODE: 108702 DP BARCODE: 332276 

TEST MATERIAL PURITY): Pyroxsulam (98.0%) (N-(5,7-dimethoxy[l,2,4]triazolo~l,5- 
alpyrimidin-?. -yl)-2-methoxy-4-(trifluoromethy 1)pyridine-3-sulfonamide) 

SYNONYMS: X666742, XR-742. XDE-742 

CITATION: Johnson, K.A., D.V.M., Ph.D. ; IU. D. Dryzga, B.S. ; B. L. Yano, D.V.M., Ph.D. 
( I  5 December 2005). XDE-742: I &Month Dietary Oncogenicity Study in CD-1 
Mice. Toxicology & Environmental Research and C:onsulting, The Dow Chemical 
Company, Midland, Michigan. Study ID: 03 101 5, 15 December 2005. MRlD 
46908406 

SPONSOR: Ilow AgroSciences LLC', 9330 Zionsville Road, Indianapolis, Indiana 46268 

In a carcinogenicity study (MRID 46908406) pyroxsulrun (98.0% a.i., E0952-52- 
Ol/'TSN103826)] was administered to 50 CD-I mice/sex/dose in their diet at nominal dose levels 
of 0, 10, 1 (iii: or 1000 mgkg bwlday) for 18 months. Animals were evaluated by daily cage side 
observation and periodic handheld detailed clinic11 examination. Body weight and food 
co~isumption were measured weekly for the first :I3 weeks and monthly thereafter. Ophthalmic 
examinations wtxe conducted pre-exposure and prior to necropsy. All mice had a complete 
necropsy examination with white blood cell (WBC) and differentiid WBC counts and weights of' 
selected organs at the scheduled necropsy. Tissues were examined histopathologically from all 
control and high-dose group mice, as well as all nnice that died or .were euthanized in moribund 
condition. The lddneys, liver, lungs, ovaries, and all relevant gross lesions from the low- and 
intermediate-dose groups at the terminal necropsy were also examined histopathologically. 

There were 130 effects of XDE-742 consumption with regards to survival, clinical examinations, 
body weights and body weight gains, or food consumption. There: were no effects related to 
treatment tor cither ophthalmic examinations or total or differential WBC counts. 

Treatment-related effects occurred in the liver of male mice given 1000 mgkglday, with the 
mean absolute and relative liver weights increased by 26.4% and 31.6%, respectively, increased 
incidence ut 11vcx masses at necropsy, histopathollogically increased incidence of foc~  of altered 
cells (hepat,.)cvtes), and increased incidence artd numbers of hepatocellular adenomas and 
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carcinomas, although the tumor incidences were not statistically identified. There was a 
tendency of affected mice to have both foci of altered cells and multiple tumors (adenomas 
and/or carcinomas). 

Male mice given 10 mgikgyday had a slightly increased incidence and number of liver adenomas 
that was not considered dose related because it was not accompanied by increased organ weight 
or alterations in histopathology as was the hi& dose group. There were no effects on males or 
females at 100 mgkglday. 

The LOAEL is 1000 mglkglday, based on the increase in mean absolute and relative liver 
weights, increased incidence of foci of altered cellls (hepatocytei), and increased incidence and 
numbers of :hepatocellular adenomas and/or ciurci~iomas. The NOAEL is 100 mgikglday. 

At the doses tested, there was a treatment related increase in tumor incidence in male mice with 
regards to hepatocellular adenomas andlor carcinomas when compared to controls. Male mice in 
the high dose group were niore likely to have one or more adenomas (4150 vs 14/50), carcinomas 
(1150 vs 4/580'), and adenomas andlor carcinomas (6150 vs 15/50) than controls. The increased 
incidence of' tumors in the high dose group did not achieve statistical significance. However, the 
incidence of hepatocellular tumors in the high dose males did exceed the historical control range 
and half the male mice had multiple adenomas, which may indicate a treatment effect. Although 
there was little overt toxicity in either sex other th.an the increase in tumor incidence, dosing is 
considered adequate because the highest dose tested (1000 mgkgl~iay) is the limit dose for 
chronic1carc:~nop;enicity studies. 

Thrs carcinogenicity study in mice is acceptable/guideline and satisfies the guideline requirement 
for a carcinol:enxcity study [OPPTS 870.4200; OBCD 4.511 in rats. 

COMPLIANCI$: Signed and dated GLP Quality Assurance and Data Confidentiality 
statements were provided. 

United Stater; Environmental Protection Agency, .Health Effects Tesl Guidelines, OPPTS 
870.4200 (C:arcinogenicity) EPA712-C-98-21 I ,  P~uylst 1998 with the exception, that the 
frequency and number of animals having detailed clinical observations were modified. Ten 
mice/sex/dose 1e:vel were evaluated monthly for tlie first 12 months and then quarterly at 15 and 
18 months. Ulis modification was reviewed iu~d accepted by the USEPA for a similar combined 
chronic tox~city/oncogenicity study using rats lmrtducted in this laboratory (memorandum From 
Dr. W. F. Sc:tte, Toxicology Branch, Health Effects Division, to J. I. Miller, Herbicide Branch, 
Registration Division, 19 July 200 1). 
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1. MATERIALS AND METHODS: 

1. Test materia: ~ -- 

i I Description: / Solid (powder), white I 

C:ompound 
Stability: 

A previous 28-day toxicity study with Fischer 344 rats (MRID 
46908351) showed XDE-742 stabmle for at least 36 days in the f e d  at 
concentration:; ranging from 0.005%, to 5%. This range spanned the 
diet :toncentratioi~s used in this study; therefore, additional stability 
data were not obtained. 

2. Vehicle and/or vositive co&rd: LabDiet'" Cert~fied Rodent Die1 #SO02 (PMI Nutntion 

1ntematiolr.il t 

3. lesl: ,animals: 

- ~~ ~ 

~ 

CD-1 [Crl:CDI (ICR)] 

6 weeks 

- 

~.. ... ... 
Charles River Laboratories Inc. (Portage, Michigan) 

~ 

liousing: Animals were housed one per cage in stainless steel cages after 
assignment to 1;he study. Cages had wire-mesh floors that were 
suspended above absorbent paper ;and contained a feed container and a 
pre:ssure activated nipple-type watering system. 
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I ; lieed and Water: 

- 

- - f~ i~huomenta l  
1 conditions: 

I Animals were provided ~ab~iet"Certified Rodent Diet #SO02 (FMI 
Nutrition International, St. Louis, :Missouri) in meal form. Feed and 
municipal watcx were provided ad libitum. Drinking water obtained 
from the munioipal water source was periodically analyzed for 
chemical parameters and biological contaminants by the municipal 
water department 

Temperature: 22 * 1 "C (one: exception when the temperatwe 
was 315.4"C:) 

Humidity: 40-70% (one exception when the relative 
humidity was 22.1 %) 

1 13 days prior to the start ofthe study. 
1 period: 

I 
I 

Air changes: 

Photoperiod: 

B. STUDY DESIGN: 

12-1 5 timeshour 

12-hour light'diuk 

1. In life dates: Start: April 14-1 5,2003 - October 12- 14,2004 (males) and October 15,18, andl 
19. 2004 (females) 

2.Animal assimment/dose levels: Animals were stratified by pre-exposure body weight and then 
randomly assigned to treatment groups using a computer program. Animals placed on study were 
uniquely identitied via subcutaneously implanted transponders (BioMedic Data Systems, Seaford,, 
Delaware), ,which were correlated to unique alphanumeric identification numbers. 

- 

of Actual Dose (mglkglday) 
Test group 

Male I Female 
=A 

Control 0 
Low (LDT) 10 
Mid (MDT) 100 100 101 
High (WT)  1000 9 32 1012 -- -= 

3. Dose selection: The high dose was chosen based on results of a 90-day dietary mouse study 
(MRID 46908351). The high dose also represents the maximtun or limit dose specified in 
IJSEPA OPPTS 870.4200 guidelines (1998). The mld- and low-dose levels were expected to 
provide dose-response data for any treatment-related effects obserced in the high-dose group. 

4. Diet preparation and analvsi*: Diets were prepared by serially diluting a concentrated test 
material-feed mixture (premix) with ground fid. Premixes were mixed periodically 
throughout the study based on stability data. Initial concentrations of test material in the diet 
were cajculated from historical body weights and food consumption data. Subsequently, the 
concentrations of the test material in the feed were adjusted .weekly for the first 13 weeks of 
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the study and at 4-week intervals thereafter, b,ssed upon the most recent body weight and 
food wnsumption data. 

The homogeneity of the low-dose female and the high-dose male diets was determined pre- 
exposure, and during months 4.8, 12, and 16. The method used for analyzing the test 
material in feed was a solvent extraction method followed by analysis using liquid 
chromatography-mass spectrometry (L C-bIS) and solvent standards incorporating an internal 
standaril 

Analyscs of' all dose levels, plus control and premix, were conducted pre-exposure and at 
approxilnately 4, 8. 12, and 16 months. 

Results: 

Homogeneity analysis: The homogeneity of XDE-742 ~n rodent feed was determined on 
five separate mixing batches (mixed pre-exposure and at 4,8, 12, and 16 months) for the 10 
rng'kdday female and 1000 mgkglday male ,test diets, the lowest and highest concentrations 
used in the study. The diets were homogeneously mixed, with relative standard deviations 
for all d~ets sampled between 1.27% and 10.8%. 

Stability analysis: Stability data was completed in the 28-day feeding study in rats (MRID 
46908548). XDE-742 was shown to be stable for at least 36 days in the feed at 
concentrat~ons ranging fkom 0.005 - 5%, vvhich encompasses the concentrations used in this 
study Therefore, additional stability data were not generated for this study. 

Concentration analysis: The concentrations of'XDE-742 were determined for the control, 
premix. imd test diets fkom all treatment levels on five separate mixing batches (mixed pre- 
exposure and at 4, 8, 12, and 16 months). Mean analyzed concentrations for the premix and 
each dose level ranged from 91.3% @remix) to 105% (low-dose males) of the targeted 
concentration, which were considered acceptable. Analytical results of the individual samples 
varied between 80.2-1 14% of the target concentration of XDE-742. The 80.2% of target 
concentration value was outside the laboratory's acceptable range of + 15%. However, thn 
value was determined for the premix while the analyzed concentrations of the diets prepared 
fiom this premix and fed to the animals were 103-1 14% of tar,get and within the laboratory's 
acceptable range. 

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

5. Statistics: Means and standard deviations were calculated for all continuous data. Body 
weights, feed consumption, organ weights, and total WBC counts were evaluated by 
Bartletts test for equality of variances (alpha = 0.01). Based on the outcome of Bartlett's test, 
exploratory data analyses were performed by a parametric or nonparametric analysis of 
variance (ANOVA). If the ANOVA was significant at alpha == 0.05, it was followed, 
respectively, by Dunnett's test or the Wilcoxc~n Rank-Sum test: with a Bonferroni correction 
for multiple comparisons to the c,ontrol. The experiment-wise alpha level of alpha = 0.05 
was reported for Dunnett's test and Wi1w:uon Rank-Sum test. DCO incidence scores were 
statistically analyzed by a z-test of proportior~s comparing each treated group to the control 
group at alpha = 0.05. Descriptive statistics only (means and standard deviations) were 
reported for body weight gains, feed efficiency, and differential WBC counts. Statistical 
outliers \rrere identified by a sequential test (a.lpha = 0.02), but routinely excluded only fkom 
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feed consumption statistics. Outliers may lnave been excluded from other analyses only for 
documented. scientifically sound reasons. 

Gross pathologic observations were tabulated and considered in  the interpretation of final 
histopathologic data, but were not evaluated statistically. The cumulative incidence of' 
histopathologic observations for all animals st:heduled for the 1.erminal sacrifice was used in 
the statistical analysis. For tissues where all animals in all dose groups were scheduled to be 
examined, the incidences of specific histopath,ologic observations were first tested for 
deviation from linearity (alpha = 0.01) using ordinal spacing of the doses. If linearity was 
not rejected, the data was then tested for a :lint:ar trend using the cochran-Annitage Trend 
test. If the trend was statistically significant at alpha = 0.02, or if significant deviation fiom 
linearity was found, incidences for each dose group were compared to that of the control 
group using a pairwise Chi-square test with Yates' continuity correction (alpha = 0.05, two- 
sided). For tissues that were evaluated from a.11 control and high-dose animals, but only fiom 
selected animals in the low- and intermediate-.dose groups, statistical analysis consisted of the 
painvise coniparisons of control and hgh clos,e using the painvise Chi-square test with Yates' 
continuity correction (alpha = 0.05, two-sided). Rare tumors, lhose with a background 
incidence of less than or equal to 1%, were considered significant in the Chi-square test with 
Yates' continuity correction at alpha = 0.10, two-sided.. 

Differences in mortality patterns were tested by the Gehan-Wi:lcoxon procedure for all 
animals sc,he:duled for terminal sacrifice. 

1. Observations: 

la. Cageside-~bsewations: A cage-side examination was conducted at least once a day, 
preferably at the same time each day (usually in the morning). The animals were not hand- 
held for these observations unless deemed necessary. Significant abnormalities that could be 
observai included, but were not limited to:: decreased/increased activity, repetitive behavior, 
vocalization., incoordinatiodli~nping, injury, neuromuscular function (convulsion, 
fasciculation, tremor, twitches), altered respir,ation, bluelpale skin and mucous membranes, 
severe eye injury (rupture), alterations in fecal consistency, and fecal/urinary quantity. 
Moribund animals not expected to survive until the next observation period were humanely 
euthanized that day. Any animals found d(ead were necropsied as soon as was practical. In 
addition. ;ill animals were obsewed for momrbidity, mortality, and the availability of feed and 
water at least twice daily 

lb. Clinical examinations,: Detailed clinical obs:ervations (DCO) were conducted on the first 
ten surviving animals/sex/dose level at appro:timately the same time each examination day. 
Observations were conducted according to an established format at baseline and monthly for 
1 2 monttis, and then at 15 and 18 months. Ex.aminations included cage-side, hand-held, and 
open-field observations that were recorded by ca.tegorq. or using explicitly defined scales 
(ranked ) . 

Clinical examinations (consisting of the categ;orical portion of the DCO) were conducted on ;a111 
animals once a month from months 9-1 8. This examination included a careful, hand-held 
evaluation of the skin, fur, mucous membranes, respiration, nervous system function 
(including tremors and convulsions), and animal behavior. Animals were observed for general 
behaviol i u ~ t l  appearance, respiration, nervous system function (including tremors and 
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57 
convulsions) and any other signs of clinical tc~xicity. In addition, all animals were examined 
for unusual swelling or palpable masses concurrent with this hand-held clinical or detailed 
clinical observations. The time of onset, locaition, dimensions, appearance, and progression of 
each palpable mass were recorded. 

2. Body wei&t: All mice were weighed during the pre-exposure: period, weekly during the 
first 13 weeks of the study and at approximately monthly intervals thereafter. Body weight 
gains were calculated throughout the study. 

3. F.o&o.nsu_rnption and compound intake: Food consumpti~~n was determined pre- 
exposure weekly during the first 13 weeks ot'the study and at approximate monthly intervals 
thereafter for all animals by weighmg food. cosntainers at the st,art and end of a measurement 
cycle. i:~:,nsumption was calculated using the following equation: 

Food c~trrisumption (glday) == (initial weight of &3 container --weight of feed con-) 
( #  of days in measurement cycle) (#f of animals per cage) 

Food Efficiency: Food efficiencies were ca1t:ulated using mean body weight gains and mean 
feed consumption data from the first 13 weeks of the study using the following equation: 

Food efficiency = (g feed co~isuined/day) 
(g body weight gainlday) 

Compound Intake: The actual test material intake (TMI) was calculated upon completion 
of the study using test material concentration!; in the feed, actual body weights (RW) and 
measurt:d feed consumptions using the following equation: 

4. Ophthalmoscopic examination: The eye:$ of all animals were examined by a veterinarian 
pre-exposure and prior to the scheduled necropsy using indirect ophthalmoscopy. One drop 
of 0.5% tropicamide ophthalmic solution instilled in each eye to produce mydriasis prior 
to the indirect ophthalmic examination. Eyes were also exami.ned by a prosector during 
necropsy using a moistened glass slide pre:sst:d to the cornea. 

5. -tolow and clinical chemistry: 

a. Hematology: Blood smears were made from all suwivi~ig animals via sample collection 
from the pedal vein (12 months) or orbital sinus (18 months). A white blood cell (WBC) 
count and differential WBC count were determined from all animals at the terminal sacrifice 
(18 months) using an Advia 120 Hematology Analyzer (Baynr Corporation, Tarrytown, New 
York). Blood from moribund animals, anesthetized with CO,, was obtained f?om the orbital 
sinus or tail vein. Blood smears were not obtained from animals that died spontaneously. A 
differential WBC count, as derived f?om the l~lood smears, wsrs not determined from the 12- 
month :;amples or animals that were moribund due to ihe absence of effects in the mice 
surviving to 18 months. 
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Hematonit (HCT) -. Leukocytedifferential count* 
Hemoglobin (HGB) Mean corpuscular HGB (MCH) 

X Leukocyte count (WBC) -. Mean corpusc. HGB wnc.(MCHC) 
Erythrocyte count (RBC) Mean corpusc volume (MCV) 
Platelet count Reticulocyte count 
Blood clotling measurements 

(Thromboplastin time:) -.-- 
(Clotting time) 
(Prothrombin time) 

X = oarameter examined 
* ~ i n i m u m  required for carcinogenicity studies (Conh.01 and HUT unless &fits are ob-ed) based on Guideline 870,4200 & 
OECD 451 

b. <:&ical chemistry: (:linical chemist9 1; not required for zarcinogenicity studics baqed 
on (;ui,icline 870.4200 & OECD 35 1 ant1 was not examined as part of this stud). 

6. Urinalvsis: Urinalysis is not required fbr carcinogemcity studies based on Guideline 
870.4200 & OECD 451 and was not examined as part of tklis study. 

7. Sacrifice and aatholow: A complete necrclpsy was conducted on all animals. Non-fasted 
mice were anesthetized by the inhalation of (XI,, weighed, and blood samples obtained from 
the orbital ;sinus. Their tracheas were expostd and clamped, and the animals were euthanized 
by decapitation. A gross pathological examination was conducted and the checked (X) tissues 
were collected for histological examination. The (XX) organs, in addition, were weighed. 
Tissues were examined histopathologically frorn all controls and high dose animals and all 
animals that died or were sacrificed in morib~un~d condition. The liver, lungs, kidneys, ovaries, 
and relevant gross lesions were examined hi!itopathologically from mice in the low and middle 
dose groops from the scheduled necropsy. 
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SC.iHEMAT. 

X = parameter examined, XX = parameter weighed 
* Required for carcinogenicity studies based 1x1 Guideline 870.4200. 
+0rGn weight required in c&inogenicity stlldie,~. 
+i Organ weight required if inhalation route 

1. Clinical sims of toxicity: There were no treatment-related effects on the detailed clinical 
observations. due to ingestion of XDE-742 at any dose level. 

There were no cage-side, clinical, palpable: m,ass or detailed c1:inical observations ascribed to 
ingestiolr of XDE-742. The most common observation was dermatitis, which was first 
observed for males on day 57 and for females on day 120 (results shown in Table 1). 
Dermatitis occurred in all dose groups, includling controls, and. the incidence gradually, but 
irregularly, progressed from 1 or 2 mice per dose level to 2 20% near the end of the study. 
The dermatitis was commonly noted initially at the margin of the ears (pinnas). In some 
tnice the inflammation remained localized to the ear while in others it progressed to adjacent 
sites. According to the study report, in some mice the dermatitis healed normally, while in 
others the distal portion of the pinna gradual1:y was lost prior t(3 the ulcerated area being 
covered by scar tissue (these were termed "missing ears - sloughed" on the clinical 
examina1:ion and "inflammation, healed at necropsy). Progressive dermatitis initially 
involving the pinna with progression to adjacent sites has been reported, particularly in CD-N 
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mice, and has been commonly found in the performing laboratory in oncogenicity studies 
with this strain. Late in the study, more mice given XDE-742 were noted to have dermatitis 
than the controls, but this was considered to be a non-treatment related variability due to: 1) 
the lack of a dose response in females; 2) the higher incidence was for all anatomic sites 
combined whereas there were smaller differences at the various anatomic sites; 3) the final 
incidence after necropsy and histopathologic examination did not have a dose-responsive 
pattern; .md 4) dermatitis is a common spontaneous occurrence in CD-1 mice. 

~ 

Female Mice 

~ ~~~ 

'Data were selected &om Tables '7 (males) and 8 (females.) on pages 66 and 76 of the study report, respectively. 
Intervals wcrc ,;elected based upcsn the time cvf first occurrence and at approximate 50 day intervals thereafter. 

2. Mortali.@: Ille mortality rates at the end of the study were 22, 20,20, and 249% for males 
and 22.28. 20, and 20% for females in the contrsol, 10, 100, and 1000 mgkg/day groups, 
respectively. 'There were no treatment-related statistically identified differences in the overall 
moribundifv! mortality in male or female mice given XDE-742 when compared to the control 
animals. 

B. BODY WEIGHT: There were no treatment-related effects in male or female body weights 
ur body ive~ght gains at any dose level. 
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=a 

TABLE 2: Mean body weights (BW) and body weight gains (BWG). 
e tSD I 0 I I0 I 100 - 

MALES initial BW - - -.- 
Dav 8 

Day 92 : i - - - - T  + 3.3 E-405~ 41.6i5.0 39.0 * 3.1 

Day 204 44.0 i 4.4 45.2: i 5.7 46.4 -t 6.1 -- .. -- 43.4 i 4.7 

Dav 316 46.0 + 5.2 46.9 i 6.6 48.0i 6.2 44.6 * 5.5 -- 
Final BW Day 547 46.0 * 7.2 47.3 i 5.1 

BWG Day 1 ..8 2.4 i 1.0 2.3 i 0.8 

12.2; -t 3.3 13.0i4.2 

18.6i4.8 -- 
22.1 + 1.4 

23.4 i 1.6 

30.5 + 2.7 30.4 i 3.4 

34.4 i 2.8 34.5 i 4.4 
. .- -~ .. -- 
--A- 

Final BW Day 547 38.;! + 4.6 39.1 i 5.7 -- 
BWG Day 1-8 1.7i0.X 1.4 * 0.8 

BWG Day 1-92 8.5 * 2.2 8.5 i 2.6 

BWG Day 92-204 

-- 

( ) =Pacent of control 
"Data obtamed fiom pages 84-93 m the ~tudy reptvl 

C .  FOODCONSUMPTION ,QND COMPOUND INTAKE: 

1. Food consumption: There were no effects on feed consumption that were attributed to 
XDE-7.12, Mean feed consumption of males given XDE-742 was often statistically 
identified as higher than controls throughout the: study, particularly the high-dose level. 
Howewr, these differences were considered spurious as the changes were minor and there 
were no body weight effects. Mean feed consumption of female mice was comparable to 
control:; with only a few statistically identified differences, which varied as to the dose level 
affected and whether the differences viere increased or decreased. 

2. Compound consumption: 711e mean XDE-7412 consumptions over the course of the study 
were 0, 10, 100, or 932 mgikgiday (0. 86, 860, or 7982 ppm) for males and 0, 10, 101, or 
1012 m&g/day (0,62,593, or 5891 ppm ) fbr females in the control, low-, intermediate- and 
high-dosse groups, respectively. 

3. Food efficiency: There were no treatment related effects on food efficiency 

D. OP_H_1:nALMOSCOP!C EXI\MJNATION: 'l'hc eyes of all niice were within normal limits 
at the nre-cxnosure cxaminrltion. I'rior to st~rdv termination (dav 54:!). ovhthalmic .. , ,, 
examinat~ons indicated low incidences (0-5) of cloudy/opaque cornea, irregular corneal 
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surface, cloudy lens, and pale hndus. These obriervations were found in all groups without a 
clear dose response and wen: not considered treatment related. 

BLOOD ANALYSES: . 
1. H e m a t o w :  Neither the mean total WBC counts nor the differential WBC counts were 

affected by ingestion of XDE-742. 

2. Clinicall chemistry: Not applicable 

F. URINALYSIS: Not applicable 

G. SACR[FICE: AND PATHOLOGY: 

1 .  Organ weight: Effects attributed to ingestion of XDE-742 were limited to the 1000 
mgdkgiday dose level and included increased absolute and relative mean liver weights of 
males and decreased absolute and relative mean kidney weights of both sexes given this 
high,-dose level (summarized in Table 31, all of which were statistically significant except 
the relative kidney weight of males. These organ weights were also outside the 
laboratory historical control range of recent 18-month studies using CD-I mice. The 
absolute imd relative liver weights of males given 1000 mgikglday were increased 26.4% 
and 3 1.696 above contro:ls. The liver weights of males given 100 mgikglday and females 
given 1000 mgikglday were almost identical to, or slightly less than, their respective 
controls. 

The dhsolute and relative kidney weights of male and female mice given 1000 mg/kg/day 
wen: ticcreased 6.2% - 11.8% from controls. 

Absolute and relative mean ovary weights of females given 100 or 1000 m&/kg/day XDE- 
74;! and the absolute uterine weight of females in the 100 mg/kg/day dose group were 
significantly increased compared to control. There is no clear dose response in absolute 
or relative ovary weights. The absolute and relative ovary weights of the control, low, 
and high dose groups all fall below the historical control range, while the mid-dose group 
exc:t:eded or was near the upper end of the historical control range. The absolute uterine 
weights did show a dose response: however, all the dose groups fell within the historical 
control r~mge. 
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TABLE: 3. Organ Weight Effects in CD-1 Mice Given XDE-742' 

Relative [.~vet 

Kelativme <banes 

=-a- 

- data not. available 
Statisl~cally tliflerent from ~ulrm,l mean hy  Uunnctr'.; lest, :~lphu = 0.05. 
Star~sli,:ail\ J~tTerenl from control mean b\ Wilcoxon': test. alnha 0.05. , , ' Data ohtamed from Text Table t i  on page <2 and Table 24 on page 108 of the study report. 

' Range of control values from fo'ur 18-month dietary onoogenicity studies necropsied between X212001 and 
512004 it1 this laboratory. 

2. Gross ~athology: The only observation suggestive of a response to treatment was an 
increased incidence of "Mass-Nodule" of the liver in males given 1000 m&g/day (Table 
4). Twelve males given 1000 mgikgiday wcre noted to have one or more masses at 
nec:i-opsy vs. six controls. Additionally, male mice given 1000 mgkgiday tended to have 
more than one hepatic mass/nodule with seven having rnultiple gross hepatic masses vs. 
tw13 controls with multiple masses. Gross masses were not all primary hepatocellular 
neoplasm!: (i.e , liver involvement by hemangioma, hemangiosarcoma and 
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lymphosarc~ma may also have been diagnosed as "Mass-hlodule" at necropsy); thus final 
interpretation was dependent upon histopathologic examinat~on. 

All youps of females giver1 XDE-742 ihadl an increased incidence of ovarian cysts than 
controls but the incidence was similar across the dose range from 10 to 1000 mgkdday 
and was not considered treatment related. Historical control data was not provided for 
ovarian cysts. 

Table 4. Sun~mary of Gross Pathologic Observations in CD-1 Mice Given XDE-742' 

- 
1 

p- 

Data obtallit:rl; l'rclrn Text Table 7 on page 33 of ?be study report and Table 25 on page: 116 of the study report. 

3. Microsco@c pathology: 

a. Non-Neoplastic: Males in the high do~se group had greater numbers of mice with foci of' 
altered cells and a greater incidence and mult:iplicity of hepatocellular tumors - adenomas 
andior i:arcinomas (summary in Table 5). 

Foci of altered cells were categorized by the cytoplasmic staining of the majority of the cells; 
in the focus. Apparent treatment-related increases in the numbers of clear (vacuolated) cell 
foci (stakistically significant) and lesser increases in the numbers of mixed or eosinophilic 
cell foci occ:urred in males given 1000 mgkpjday. Foci of altered cells are relatively 
uncommon in control C1)-1 mice, with the historical control incidence data presented in 
'Table 6 below. Male mice given 1000 mgikg/day that had hepatic foci of altered cells 
tended to have a multiplicity of the effects considered related to freatment, i.e., either more 
than one suhtype of focus of altered cells or a focus along with one or more hepatocelluar 
adenorriajs) andlor carcinoma(s). However, multiplicity was ;also found for one control mall: 
(#03A1389:1 which had three basophilic foci and one mixed cell focus of altered cells along 
with six hepatocellular adenornas. The in'cidence of foci of altered cells in the liver of male 
mice given 10 or 100 mgikglday and females from all dose levels was low and similar to 
contro 1:;. 
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Table 5. Non-Neoplastic Findigs in CD-1 Mice Given XDE-742 

............... 

Focus of Altered Cells, 

~- 

- eosinophilir: one or 
. . . .  

Number of Mice ,with 
Focus of Altered Cells, 
hepatocyte, ;mv descri 

.. 

Number of Mxce with 
Focus of Altercd Cells, 
any descriptor, and a 
primary hepatocvte tumor 
(Adenorna anti!nr 

-- 
* Statistically sigirificant difference by Yates Chi-square, alpl~a .:. 0.05, two-sided. 
a Not statistically analyzed. 

Data obtained .-rc,in rext Table 8 on page 35 and Table :!h on page 172 ofthe study report. 
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Table 6. Historical Control Values: Foci of Cellular Alteration in the Liver 
of Male CD-1 Mice from l&Month Dietary Carcinogenicity Studies 

I Study 

t Organ/Observation 
. 

Liver {number examined) 

Focus of' Cellular Alteration, 

Focus of Cellular Alteration, clear, 

Study ,&. necropsied 1212001; Stud!~ B necropsiecl05/2003; Study C necropsied 1212003; Study D necropsied 
04-0512004 
" Graded as focal, very slight rather than counted 
'Diagnosed ;IS combined category of 1-5 foci. 

Data iohlamt:d from Texl. Table 11 or1 page 38 of th~:  sludy repori 

b. Neoplastic: Hepatocellular tumors, both adenomas and carcinomas, were increased in 
males given 1000 mg/kg/day, although the differences were not statistically identified as 
there was no clear dose-response relationship (the trend test p value was 0.0716 for total mice 
with adenomas and 0.0669 for total mice with adenoma andlor carcinoma). The incidence of 
mice wit11 hepatic adenomas andlor carcinomi~s in the control males, as well as those given 
100 mg,kg/day, was similar to historical co~ntrols (Table 8). 

Althougb the incidence of mice with hepatocellular adenomas .was not statistically identified, 
the incidence in males receiving 1000 mgfl:g/day exceeded historical controls and many of 
the affected high-dose mice had multiple hepatocellular tumors. Seven of the fourteen high- 
dose male mice with adenomas had multiple adenomas (Table 7). Additionally, three high- 
dose male mice had hepatocellular carcinomas in addition to one or more adenomas 
(#03A1534, one adenorna; #03A1525, two adenomas; and #03A1542, three adenomas). 
While multiple hepatic tumors ,were partic~~larly common in m;ales given 1000 mgkglday, 
they were also noted in all other dose levels including controls. As noted above, one control 
had six hepatic adenomas (along with basolphilic and mixed celil foci), five males given 
10 mglkglday had two adenomas and one from this dose group had five, while two fiom the 
100 m&%g/d;iy dose group had multiple hepatic tumors (three adenomas in #03A1487 and 
two adenomas and two carcinomas in #03PL1487). Multiplicity of hepatocellular tumors is 
se1ativel;r. uncommon in control male CD-1 mice in our laboratory (Table 8) with two 
adenomas found in a single control male mouse in two studies and one mouse that bad one 
adenoma and one carcinoma in another study. 

Despite the increased incidence and mu1tip;licity of hepatocellular tumors in males given 
1000 maTk9/(lay, these liver tumors apparently arose late in the study and did not result in 
early mortality. Fourteen of the 15 males firon1 the high-dose group with hepatocellular 
tumors survived until the scheduled necropsy. The only animal given 1000 mgkg/day with a. 
hepatocellular tumor that was stmoved early from study was euthanized in moribund 
condition late in the study (day 533). This mouse (#03A1534) had one hepatocellular 
adenoma and one carcinoma but the cause of death was renal amyloidosis. 
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The incidence of hepatocellular tumors in mice given X 00 mglkgl'day was similar to controls 
while the incidence of hepatocellular adenomas was increased in males given 10 mgkglday. 
This increase was considered spurious biological variation due to the lack of a dose-response: 
relationship in the males given 100 rngik&'da:y. In contrast to the other hepatic effects noted 
in the males given 1000 mgikdday, both the :mean liver weights and the incidence of foci of 
altered cells were similar to controls in both the low- and intermediate-dose levels. There 
were no liver effects in females given up to 1000 mgikglday that were attributed to treatment. 
The mean liver weights of females kom all dlose levels were illmost identical to controls and 
the incidence of both foci of altered cells and hepatocellular adenomas was low and similar to 
controls. 

I 
- - 

-- -- - --- ---- -- 
Males Females 

3 
.- 

.... ~- 0 

~~ 

~ ~ ~ 
- 

- six 
~ ~ ~~~ - ~ . -- +-~ 

Total mice with 

I iidenoma, 
hepatocytc. total (one 

t or morel 
Carcinoma, bqalocyte, 
malignant ~witl.u:iur 
metastasis, 

Total mice with iidenoma 
fanv number) and'os 
\ < I carcinoma ~ : i n u m & - - . l . - L  1 L - I  L_-- J 

Data obtained !iorn Text Table 10 on page 37 of the study report. 
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Table 9. Historical Control Values: Primary EIepatocellular Neoplasms in 
Male CD-I Mice from 

i Qrgan/Obsewation 

1 Adenoma, hepatocyte, benign, 
P!E.V- - one 
Adenoma, hepatocyte, benign, 

-two 

I Carcinoma, hepatocyte, malignant 
without metastasis 
Carcinolna, hepatocyte, malignant 
with memtasis -. . - one 
Total Mice with Adenoma and/or 
Carcumma - . . 

Studli h necropsied 12.12001; Study B necropsied 0512003; Study C nt:cropsied 1212003; Study D 
necropsied 04-0512004. 

111. DISCIJSSION AND CONCLIJSIONS: 

A. INVESTIGBORS' CONCLUSIONS: C D I  mice given diets providing up to 1000 mg 
XDE,-742ikglday for 18 months tolerated the dosing well with no adverse in-life effects 
attribute:d to treatment. Parameters without adverse treatment-related effects included c1inica.l 
observations, survival, body weight, feed con:3umption, and ophthalmologic examinations. 
Total and differential WBC counts of mice from the scheduled termination were also not 
affected b y  XDE-742. 

Males given 1000 mg/kg/day had a higher incidence and number of hepatic "Mass-Nodules" 
observed at necropsy and the mean absolute and relative liver weights of this dose group 
were inc:reased and sta1.istically identified. Histopathologically, males given 1000 mg/kg/day 
had a greater incidence of foci of altered ht~atocytes and increased incidence and multiplicity 
of hepatocyte adenomas and/or carcinomas that were attributed to ingestion of XDE-742. 
However, the increased tumor incidence was moderate and the difference from controls was 
not statisflcally identified. The hepatic adenomas and carcinomas did not appear to occur 
early in the study as all but one (Day 533) were found in mice surviving to the scheduled 
terminailon. The incidence of hepatocellular tumors in males given 100 mg/kg/day was 
similar to concurrent and historical controls, but those given 10 m a d d a y  were greater than 
the conh~:)is. The incidence of hepatocellular adenomas in males given 10 m a d d a y  was 
therefore not. dose related and was not statistically identified, not accompanied by liver 
weight increases nor increased incidence of foci of altered cel1:s. Thus, the increase in males 
given 10 mg/kg/day was interpreted to be unrelated to treatment (i.e., biological variation). 
The onh  other treatment-related effect noted ;at 1.000 rn&'klkgldav was slightlv decreased - - 
absolut; and relative mean kidney weights, present in both malks and fe&alks. However, this 
was not accompanied by treatment-related histopathologic effects and was regarded as 
toxicologica1ly not adverse. 

Illus, under conditions of this study, ingestion of 1000 mg XDE-742kg/day caused 
increased liver weights, increased number 'of ibci of altered hepatocytes and in~reased 
incidence and numbers of hepatocyte adenomas and carcinomas only in male mice. The no- 
observal-cffect level was 100 mgkgiday for both males and females. The only treatment- 
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related affect in females given 1000 mgAcg/da~y was slightly decreased kidney weight and this 
level was considered a no-observed-adverse-effect level for females. 

B. REVIEWER COMMENTS: There were no effects of XDE-742 consumption with regards 
to mortality, clinical examinations, body weights and body weighl gains, or food consumption. 
There were ncl effects related to treatment for either ophthalmic examinations or total and 
differential WB(3 counts. 

Treatment-related effects occurred in the liver of male mice given 1000 mgikglday, with the 
mean absolute and relative liver weights increimeti by 26.4% and 31.6%, respectively, increased 
incidence of' liver masses at necropsy, histopathologically increased incidence of foci of altered 
cells (hepatocytes), and increased incidence and numbers of hepatocellular adenomas and 
carcinomas, although the tumor incidences were not statistically identified. There was a 
tendency of affected mice 1:o have both foci of altered cells and/or multiple adenomas andlor 
carcinomas. 

The LOAEI, is 1000 mgikg/day, based on the increase in mean absolute and relative liver 
weights, increased incidence of foci of altered cells (hepatocytes), and increased incidence and 
numbers oi hepatocellular adenomas and/or carcinomas. The NOAEL is 100 mg/kg/day. 

The registrant, Dow Chemical Company, originally prepared this STUDY PROFILE 
TEMPLATE (STP) (MRII) 46908603) in HEI>'s DER format. The tIED reviewers may have 
added minor iidjustmentsladdition~ to the original STP. The conclusions of the study and 
assignment ol i t s  classification as determined by ]?ED reviewers are in the Executive Summary 
above. 

C. STUDY:-DEFICIENCIES.: 
None 
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EPA Reviewer: Kimberly Harper - ~ . ~ ~  -~ Signature: 
RAB2, Health Effects Division (7509P) Date: --_p---..-.-- 
EPA Secondary Reviewer: Alan& . .. Sigllature: 
RAB2, Health Effects Division (7509P) Date: 

Template version 02/06 

TXR#: 0054347 

/ DA'TA EVALUATION RECORD, 1 
STUDY TYPE: ~ 28-Day Oral 'Toxicity Feeding Study - rat; OPPTS 870.3050 [582-l a] (rodent); 

OECD 408. 

PC: CODE: 108702 _ UP BARCOB: 332276 

TEST MATERIAL ~ 
(PURITY): XR-742 (96.796) [N-(5,7-tlimethoxy[1,2,4]triazolo[1.5- 

a]pJrri1nidin-2-yI)-2-methoxy-4-(trifluoromethyl)py1idine-3-sulfo1~an1ide] 

SYNONYMS: ~ .X666742, :)<1)13,-742, pyoxsulam 

CITATION: Stebbins, R.E., D.V.M. and S. J. Day, R.S. (16 August 2001). XR-742: 28-Day 
Dietary Toxicity Study in Fischer :344 Rats. Toxicology & Environnlental Research and 
Consulting, I 'he Dow Chemical Company, Midland, Michigan. Project No. 01 1044, 16 August 
2001. MKID 4i1908349. Unpuhlisl-let! 

SPONSOR: . . L)ow AgroSciences LLC, 9330 Z~onsvillc Road, Indianapohs, Indiana 46'68 

In a 28-day oval toxicity study (MRID 46908340') [XR-'742 !96.7?/0 a.i., lot# 2001 00558-14B, 
T S N I O ~ ~ O S : I ]  was administered to 5 Fischer 344 ratslsexidose in their diet at dose levels of 0, 10, 
100, 500, c ~ :  1000 mgkglday. Animals were obs'erved daily for clinical signs and mortality. 
Detailed clinical observations, body weights, and food consumption were recorded twice during 
the: first wcek and weekly thereafter. Ophthalinolog,y, heniatology, clinical chemistry, urinalysis, 
organ weights. and gross pathology and h~stopath~ology were also examined. 

There were fro treatment related effects on inortality, clinical sign:;, or body weight and/or body 
weight changes throughout the treatment period. There were no effects observed in 
ophthalmolc)gy, hematology, clinical chemistry, urinalysis, organ welghts, gross pathology, or 
h~stopatholo~;y at the end of the study. 

The LOAE,II, was not observed. The NOAE,I, iis 1000 mg/kg/d:ag. the limit dosc. 

This 28-day cirirl toxicity study in !:be rat i.; acceptableiguidcline; it is a range-tinding study for 
the 90-day :inti :'-year rat studies. 

COMPLIANCE: ~~~ .. Signed and datscd G I J ,  Quality Assurance, and 1:)ata Confidentiality 
statements were provided. 
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1. MA'TF:RIALS AND METHODS: 

........ ...... 
XR-742. . ................. - ..... -- 
Powder, white 

-- ----~~-------- 

-- Lot #200100558-1~l.B; TSN102505 ........ . 
The purity of the compound was detemnined to be 96.7941 XR-742 by 
high-performance, liquid chromatography (HPLC). Structural 

~ ~- 
confirmation was performed -- by proton nuclear magnetic resonance.- 

Compound The stability of XR-74-2 in rodent feed at concentrations ranging 
Stability: from 0.005% to 5% over a 36-day period was determined concurrent 

with study conduct. 'The mean concentrations of the 0.005% and 5% 
diets were 96.2% and 101.3%, respectively, of the initial values after 
36 days with a standard deviation for all1 of the analyses <S%. . . . . .  .- - - 

CAS #: 422556-08-9 ...................................... .. p~-~ .. 

Structure 
H C " CI 

I 0 F' 

2. Vehicle and/or positive control: LabDiet* Certified Rodent Dict #5002 (PMI Nutntiun 
International) 
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72 
- 

. .. - . - -. - ~ ~- 
Strain: -- 
Apelweight at Animals were approximately six weeks of age at the start of the . . - 

- 

- -- - River Laboratories Inc. (Raleigh, North Carolina) 
Housine: Animals were housed one uer cage in stainless steel cages in rooms - - 

designed to maintain adequate conditions (temperature, humidity, 
and photocycle). Cage,s with wire-mesh floors were suspended 
above catch pans. C:agtes had a feed container and a pressure 
activated, nipple-type watering system. Room temperature was 
recorded* - 
Animals were provided! ~ a b ~ i e t "  Certified Rodent Diet #5002 
(PMI Nutrition Internal:ional, St. L,ouis, Missouri) in meal fom~. 
Feed and municipal water were provided ad libitum. Drinking 
water obtained riom the municipal water source was periodically 
analyzed for chemical parameters and biological contaminants by 1 the municipal water d 9 ~ t m e n t .  . - .. - 

/ Environmental 'Temperature: T21.8--22.1 "C 1 / conditions: 1 45.6-54.3%~ 1 e :  12-1 5 timesihour 
l - l ~ l - h o ~ r ~ d a r k  -- ~~ . 

Acclimation I One week prior to the ::tart of the study. 

1. In life dates: Test material administration for animals began on April 17, 2001. Rats were 
necrops~~:d on May 16, 2001 (test day 30). 

2. Animal assignment: Animals were stratified by pre-exposure body weight and then 
randomly assigned to treatment groups using a computer program. Animals placed on study 
were uniquely identified via subcutaneously implanted transponders (BioMedic Data 
System:j. Seaford, Delaware) which were con-elated to unique alphanumeric identification 
number!;. 

-- 
TARLEI: Oral Toxicity Study Design for XR-742 Given to Fischer Rats in their Diets for 28-days 

Nominal Dose 

. . ..... . I 1.6 fnllals , 

120 males 5 5 
.. . .. . . . . 1 12 females -- -- 

500 !, 5 

.- 
1000 I i 65 males 

114Cl females 
~ 

-- 
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3. Dose selection rationale: 'This is a dose range-finding study and tested up to the limit dose 
of I000 m&?cg/day. 

4. Diet preparation and analvsis: Diets were prepared by serially diluting a concentrated test 
material-feed mixture (premix) with ground fieed. Premixes and diets were mixed weekly 
and dietary concentrations adjusted based upon the most recent body weight and feed 
consumption data. Initial concentrations of test material in the diet were calculated from 
hstorical body weights and fecd consumptiori data. 

The homogeneity of the low-dose female and the high-dose male test material-feed mixtures 
wue delemined prior to start of the study. 'The stability of XI<-742 in rodent feed at 
concenbalions ranging fio~n 0.005% to 5Y;; over a 36-day period was determined concurrent 
with study conduct. Analyses of all treated and control diets vwere conducted at the study 
start. 7 h e  method for analyzing the test material in feed was a solvent extraction method 
followed by analysis using liquid chromatography (1.C) and mass spectroscopy detection 
with intcl-nal as well as external standards. 

11. Results: -. -- 

liomogeneity Analysis: For the 10 mg/kg$day females: the target concentration {% (wlw)) 
was 0.01 1 3 :md, for the 1000 nigikglday males, the target concentration {% (wlw)) was 
1.371. 'I'lre range of concetitrations for the famales was 0.0106 to 0.01 11, with a mean of 
0.0109 and a percent dat ive standard deviiation of 1.67. The :range of concentrations for the 
rnales \+;I! i .27 to 1.38, with a mean of 1.32 2nd a percent relative standard deviation of 3.69. 

Stability 4malysis: The mean concentrations of the 0.005% and 5% diets were 06.2%t and 
101 ..3';1, respectively, of the initial values after 36 days with a standard deviation for all of 
the analvses of <5%. 

(:onceniration Analysis: The actual concentrations of test material m individual diets 
ranged irl-nl 94 to 100'% oftargeted values,. 

5. Statistics,: Means and standard deviations were calculated for all continuous data. All 
parameters examined statistically (feed consumption was addressed below) were first tested 
for equality of variance using Hartlett's test. If the results from Hartlett's test were significant 
at alpha - 0.01, then the data f i x  the parameter may have been subjected to a transformation 
to obta~n equality of the variances. 'The transformatiorls that were examined were the 
commct13 log, the inverse, and the square mot,, in that order. The data were reviewed and an 
appropriate .form of the data was selected. 'The selected form of the data was then sub.jected 
to the approl~riate parametric analysis as d~zscribed below. 

In-life birtly weights were evaluated using a repeated measure!; (RM) analysis of variance 
(ANOV.1 j, rhe multivariate approach, for time (:the repeated factor), sex, and dose. In the 
RM-Ahl(i\;.4. differences between thc group:i were prisnarily detected by the time-dose 
interacli.,r:. 

Ternlinal Ibody weight, organ weight (absolute and rclative), urine specific gravity, 
hematolosic parameters (excluding RHC iadices and differential WBC counts), coagulation, 
;md clinicill chemistry parameters were evaluilted using a two-way ANOVA with the factors 
of sex ;~nd dose. Differences between the groups were primarily detected by the dose factor. 
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Results f ir  cpididymides and testes weight (absolute and relative) were analyzed using a one:- 
way ANOVA. If significant dose effects were determined in the one-way ANOVA at alpha 
== 0.05, then individual dose groups were compared to control:; using Dunnett's test. 
Feed consumption data were evaluated by Bartlett's test for equality of variances. Exploratory 
data analysis was performed by a parameb-ic ANOVA and if significant at alpha = 0.05, was 
fbllowed hy Dunnett's test at alpha = 0.05, experiment-wise error. 

Descriptive statistics only (means and standard deviations) were reported for body weight 
gains, RHC indices, and differential WBC counts. Statistical outliers were identified by a 
sequential test (alpha = 0.02), and routinely excluded from feed consumption statistics. 
Other outliers may have been excluded only ibr docume~~ted scientifically sourld reasons. 
DCC) incidence scores were evaluated qualitatively. 

la. Cageside o b s e w a t i i :  Twice each day a cage-side examination was conducted, and to 
the extent possible, the following paranelters were evaluated: skin, fur, mucous 
membranes, respiration, nervous system function (including tremors and convulsions), 
mil;-1;:rI behavior, moribundity, mortality, and the availability of feed and water. 

lb. Cblc.a examinations: Detailed clinical observations (DCO:) were conducted pre- 
exposurc and weekly throughout the stud:y. The DCO was conducted on all animals, at 
app~.osi~-nately the same time each examination day according to an established format. 
7ho euarnination included cage-side, hand-held and open-field observations that were 
rect.:xded categorically or using ex-(~licitly defined scales (scored). 

Ic. _N_eurulopical evaluations: Neurological examinat~ons were not perfomed as part of this 
stutl: 

2. Body weighI: All rats were weighed during the pre-exposure period, twice during the first 
week a1111 weekly during the remainder of thc study. 

3. Food con_s?lrnption and compound intake: Food consumption data were collected twice 
during the first week of dosing, and weekly thereafter for all animals. Feeder containers were 
weighed at the start and end ot'a measurement cycle and consumption was calculated using 
the fbllowing equation: 

Foc,'ii coiisumption (glday) = (initial weight of fwd container - final weight of feed container) 
(ii of days In measuremenl cycle) ( if  of animals per cage) 

Conipou~ld Intake: Test material intake (?'?dl) was calculated using actual feed .- 

concentrations, body weights, and feed consu~mption data in the following equation: 

( '  %of test materialbined) 
(feed consurnptim i: 1, * (I(UIO mdg)* 

too ., . , , -. %l/ 
I 
current B \ N L ~ ~ T _ ~ ~ ~ ~ ~ B W ~ ' ~  I - . . . .- _ - 
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75 
4. Qphthalmoscopic examination: The eye:; of' all animals were examined by a veterinarian 

pre-exposure and prior to termination using indirect ophthalmoscopy. One drop of 0.5% 
tropicsunide ophthalmic solution was instilled in each eye to produce mydriasis prior to the 
indirect ophthalmic ex;uninations. Eyes were also examined bly a prosector during necropsy 
througl-I :r moistened glass slide pressed to the: cornea. 

5. Hematology and clinical chemistry: Blood :samples were collected from the orbital sinus of 
all fasted animals, anesthetized with CO,, ;at the scheduled necropsy. 
'The C:I IF(-'K;ED (X) parameters were examined. 

a. Hematology: Blood samples for a complete blood count were mixed with ethylenediamine- 
tetraacetic acid (EDTA). Blood smears were stained with Wright's stain and archived. 
I-Iematol~:)gic parameters were assayed using ;l Technicon H*l E Il~matology Analyzer (Bayer 
Corporation., Tanytown, New York). 

-- -, 

Leukocyte differential count 
Hemoeic~bin (HGB) Mean corpuscular HGB (MCH) 
Lcukuc:;tc count (WBC) Mean corpusc. H(iB conc.(MCHC) 
Erythro*cfre courlt (RBC) - Mean corpusc. ~rolumc (MCV) 

-- Reticulucyti: connt 
Bled cloning measuremtats - 

i l'thn,rnboplastin tirnc:) .- 
I (  Icatting time) 

.- 
I I'ruthrombin time) 

X =. parameter :~t.:irnimd 

b. Clinical chemistry: Ellood samples were coltlected in glass tubes and sera were separated 
%om celis as soon as possible following blood collection. Serwn parameters were measured 
using ;i. ilitachi 914 Clinical Chemistry Analyzer (Roehringe1.-blannbeirn, Jndianapolis, 
Indiana). 

-- 

IJrea nitrogen 
Total Cholesterol 
Globulins 

--- . . 

- Cholr ni.:btn,ise (ChE) 
~~- . ~ Crcaline phosphokinase 

1.achi: ;acid dehydrogenase (LDH) 

X .~ Alaninr: :iminotransferase (AL' Walso SFPT) 
X Aspariatc wninotmnsferase (,&ST/a!,~o ';GOT . .- 

. Surl,i.c..l lichydrogenase 
Ganirn;~ ylutamyl hansferasc (OGTI 

. . 
Triglycnid~:~ 
S,zum protsin t:lcctruphorcsis 

Glutamate dehydrogenasc -- . - , L i =  =---- 
X .z paramete: cr~m~ncd 

6. kin_a_l,s~is: Urine was collected from all non-fasted animals (luring the week prior to 
necropsy by manual compression of the bladder. I f  an insufkicient quantity of urine was 
collect6:Ci from a particular rat, a secor~ti attenlpt was made as soon as possible. 
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X Glucose 
X ?  Keh~ncs 

= ] Blood/blood cel Is 

-=-= 
Urobilinogen - 

X =parameter cramined 
JSemiquantitio~ ue analysis (Multistixa Reagent Strips, 1iay1:r Corporation, Elkhart, Indiana on the Clinitek 2004-) 

7. SacrXcc and patholow: Fasted rats were anesthetized by the inhalation of CO,. weighed, 
and blood samples were obtained front the orbital sinus. Their tracheas were exposed and 
clamped. find the animals were euthanized by decapitation. 

A complete necropsy was conducted on all animals by a veterinary pathologist assisted by a 
team oftrained individuals. Tlie necropsy included an examination of the external tissues 
and all itsifices. All visceral tissues were clissected from the carcass, re-examined and 
selected tissues were incised. Representati.ve samples oftissues listed in the table below 
were collected and preserved in neutral, phosphate-buffered 10% formalin. Transponders 
were rctn~.~ved and placed in jars with the tiss~les. 

The brari. liver, kidneys, heart, adrenals, testes, epididytnides, thymus, and spleen were 
trimlnetl and weighed immediately. The ratios of organ weight to terminal body weight were 
calculaleil 

Standard histologic procedures were used to process preservecl tissues from control and high- 
dose group animals. Paraffin embedded tissues were sectioned approximately 6 pm thick, 
stained rv~th hematoxylin and eosin and examlined by a veterin~ary pathologist using a light 
micros~:<ipc. 

Selectetl hrstopathologic findings were graded to reflect the severity of specific lesions to 
evaluate: i )  the contribution c~f a specific lesion to the health status of an animal, 2) 
exacerbatiort of common naturally occurring lesions as a result ofthe test material, and 3) 
dose-response relationships for treatment-]:elated effects. V q f  slight and slight grades were 
used for conditions that were altered from the: normal textbook appearance of an org:dtissue, 
hut \verb: of minimal severity and usually \vith less than 25% involvement of the parenchyma. 
This tylje of change would neither be expected to significantl:~ affect the function ofthe 
specific (.)rgadtissue nor would it have a significant effect on the overall health of the animal,. 
A rrtotbxate grade would have been used ifor conditions of sufficient severity and/or extent 
(up to 50':" of the parenchyma) that the funct:ion of the organ/l.issue nlay have been adversely 
affected but not to the point of organ failure. The health stah3 of the animal may or may not 
have bacn affected, depending on the organ/ti;ssue involved, but generally lesions graded as 
tnodemir:: would not be life threatening. A severe grade would have been used for conditions 
that wei-a extensive enough to cause significant orgadtissue dysfunction or failure. Tlds 
degree i.1 change in a critical organ/tissue may have bscn life threatening. 
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1. Qnj_c_hl~signs of toxic.: 

X 
:X . 
:X . 
X 
.X . -~ 

X 
~ ~~. ~~~ 

X 
-- ~ .~~ 

X 

X 
X 

-~ ~ 

XX 
--- - 

X . 
X . --- 

X 

X 
~~ 

X 

The only Il(10 finding possibly related to tre.~tnient was urine soiling of the perineal area of 
females given 500 or 1000 mgkdday. 'Three females in the 5'00 mgkglday dose group 
(#2278,:1?80,2281) had perineal soilmg on at least one occasion, beginning as early as day 4 
with the last appearance on day 29. Females #2282 and 2285 in the 1000 mglkglday dose 
group hack perineal soiling at least once. Perineiil soiling first appeared in female 2285 on 
days 8 - I .5 and again on days 24-29, 

- 
DIGESTIVE SYSTEM I C A R I ) I ~ ~ [ ~  I NEUROLOGIC ] 

Tongue 
Saliviiq glands . 
Esop,h:l,si~ Bone ~ n a m ) w  Spinal cord (3 levels) 
Sto~nai:!, Lymph nodr:~ Pituitaq 
I)uodet,um 

Jejunun, 

Ilcu;,, 

Cecuail -- 
Colc~l Kidneys+ Parathyroid 
Ks io ; , !  IJrinti:ry hladdm 

Liv,.r. restes+ 

Gall hladder (not rat) Epidi dynlides- Bone (sternum and/or femur) 
13ilc fJuc:t (,-at) Pr.ostate . . Skelaal rnusclc 
I'ancicas St.minal vesicles Skin 

R E S P W T O R Y  -- Ovaies* I X All gross lesions and masses -- 
Traihro i: terns1 

- ~ - - -  Auditory sebzoaous glands 
Lung 

2. Mortality: There was no mortality observed in the studv aninials. 

3. &ml.cgisal evaluations; Not applicable 

~ ~ 

X -- ~-~ 

X ~ 

X 

B. BODY W'IGHT AND W m H T  GAIT$: There were no statistically-identified difference:; 
in the b ~ ~ d y  weights of' any treated groups relative to controls. Body weight gains for all 
lrealetl grc~ups of males and females were also comparable to controls. 

Mamunary gland 
I.lr,sr Coagul;ltin;: glands . 

l'l~ar;r~?; 
Laryni:< 

-= - 
i Organ weighls required for rodent studies. 
X .=Tissues zxamined grossly at ne6:ropsy. 
XX: -- Tissuei examined grossly and weirghed. 
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11 TABLE 1. Average body weights and body weight gains during 28 days of treatment a 111 

. . . 
. . 

1000 
. . --- 

Female 

91.1 i 3 . 3  
.,.. ~ - 

500 90.3 * 4.2 1081 15.2 
. -- 

1000 90.8 i 4.7 1211.4i 4.6 133.61 3.5 42.7 i z1.3 

a Data obtaincd R:>m pages 45-46 in thc shldy ~ ~ p o r t .  (ri - ?,i 
Statistically d:Sfi~n,t (p <0.05) hrnn the control. 
" Stzitistically irilkrent (p 4 0 1 )  F m n  the conh.01~ 

C. FO(m CONSUMPTION AND COMPOUND INTAKE: 

I .  Food consumption: There were no treatnient-related differences in the amount of feed 
consurn~;tl by any treated groups when compared to the~r respective controls. 

2. Compound consum~hti:  The targeted values for compound intake were 0, 10, 100,500 
and 1000 m&g/day. Male rats received time-weighted average dosages of 0, 11.9, 120, 583., 
or 1 165 n~g'kglday, respectively: female rats received time-weighted average dosages of 0, 
11.6, ! '! .?. 563, or 1140 m.@g/day, respectively 

3. F~ohd~f!ffici+m: Was noi performed 

D. Om.t[ALMOSCOPIC EXAMLNATIQPI: 'There were no trealment-related 
ophthallnology effects. 

1. he ma to la^: There were no treatment-related changes in helnalologic parameters fbr male 
ant1 fimale rats at any dose level. 

2. Clinical.chemistq: There were no treatment-3:late.d effects on clinical chemistry parameters 
of malt ;:irid female rals at any dc)se lrvel. 

F. U-JAI.YS.: There were no 1:reatment-related effects on urinalysis parameters. 

1.  Orga-n weiglg: There were no treatment-related effects on the terminal body weights and 
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organ w~:~ghts of male and female rats at any (lose level. 

2. Gross pathology: The only possible treatment-related gross p;itltology observation was 
perineal soiling, noted at least once in three females given 500 mgikg/day and two females 
given IO8i)O n~g/kg/day. Pe~ineal soiling was noted on multiple days in two females at 500 
mglkgltii~y and one female at 1000 mgikgltfay. 

3. Microscopic pathology: There were no treatrnerit-related histcpathologic observations in 
males and females at any dose. All histopathologic obse~atioils were intemreted to be - 
spontantous alterations, unassc~ciated w~th  exposure to XR-745!. 

111. DISC1 ISSION AND (30NCI ,USIONS: 

A. INVEST_LGATORS1 C:ONCLUSIONS: 'The only possible tr~zatment-related effect was 
perineal urine soiling of females, which wa.s seen more than once over the course of the study 
in two ti:inales at 500 mg/kg/day, and only one female at 1000 mgikglday. There were no 
histopat11oiol;ic alterations in any dose group in either males 01. females. 

Based on the multiple parameters evaluated in this study, the high-dose of 1000 rngikglday 
was inteiljreted to be the no-observed-;idverse-effect level (NOAEL.) for males and females. 

Perineal soiling occurred in three females at 500 mdkglday antd in two females at 1000 
mgikg1d:iy. Perineal soiling was not seen in any of the controls or lower dose group females. 
Howevei-., rhere were no treatment related obst:rvations noted in the individual pathology 
reports these females that would indicate kidney effects. Therefore, the perineal soiling is, 
not consiticre:d biologically significant or adverse. 

The regi:jt.rant, Dow Chemical Company, orig:inally prepared this STLIDY PROFILE 
TEMPI.Av1'E (STP) (MRID 46908548) in HED's DEK format. The HED reviewers may 
have adde:cl niinor adjustmentsladditions to the original S'TP. The conclusions of the study 
and assigninc:nt of its classification as ~letermincd by HEI) reviewers are in the Executive 
Summar): :~bove. 

'The 1,OAli:l. was not observed. The IVOAE~I, is 1000 mg/kglday in both males and 
females 
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EPA Reviewer: Kimberlv Harper 
RAB2, Health Effects Division (7509C) Date: 
EPA Secondary Reviewer: Alan Levv Signature: ~ 

RAB2, Health Effects Division (7509C) Date: 
Template version 02/06 

TXR#: 0054347 

DATA EVALUATION RECOmI L ~ ~-~ J 
STUDY - TYPE: 90-Day Oral roxicity (feeding) - (rats); OPPTS 870.3100 [§82-la] (rodent); 

OECD 408. 

PC CODE: 108702 DP BARCODE: D332276 

TEST MATERIAL .. (PURIT-m: XIIE-742 (08.0%) 

SYNONYMS: .. X666742, XR-742., BAS-770I-[. 

CITATION: Stebbins, K.E., D.V.M., M, D. Dryzga, B.S., K. J. Brooks, B.S., J .  Thomas, 
D.V.M., Ph.I> (2003). XDE-742,BAS-770H: 90-DAY DIETARY TOXICITY STUDY WITH 
A %-DAY RECOVERY I N  FISCHER 344 R4TS. Toxicology &: Environmental Research and 
Consulting, 'The Dow Chemical Company. Midland, Michgm. Idahoratory report number 
021 107, Marcti 25, 2003. MRJD46908350. Unpi~blished 

SPONSOR: Dow AgroSciences LI,C, 9330 Zionsville Road, Indianapolis, Indiana 46268 

EXECUTIV.hLSUMMARY: Ten male and ten female Fischer 344 rats per group were given 
G t  diets formulated to supply 0, 10, 100, or 1000 milligrams XDEI-742lBAS-770H per kilogram 
body weight per day (mgkgiday) for at least 90 d,ays. Parameters evaluated were daily 
observations, detailed clinical observations, ophthalmologic examinations, body weight, feed 
consumptiori, hematology, clinical chemistry, urinalysis, selected organ weights, and gross and 
hist:opatholopc examinations. An additional ten male and ten female rats in the control and 
high-dose groups were held untreated for at least 28 days followinj: the dosing period to assess 
recovery frorn treatment-related effects. 

There were no treatment-related effects on feed co~nsumption, ophi:halmologic observations, and 
hematologic parameters. A few males and up to 50% of females given 1000 mgkgiday had 
heatment-related perineal urine soiling at various .times during the study. Females given 1000 
mgikgiday had statistically identified decreases in mean body weights from test day 29 through 
the end of the 00-day dosing period. Males given 1000 mglkgiday had a statistically identified 
lower alanine ;uninotransferase (ALT) value, and a statistically identified higher cholesterol 
concentration, that were interpreted to be treatment-related. Males and females given 1000 
mg/kg/day also had a treatment-related lower conc:entration of protein in the urine, relative to 
controls. Thc alterations in ALT, cholesterol, and urine protein were interpreted to be of no 
toxicological significance. The only treatment-related change in male organ weights was a 
statistically identified higher relative liver weight for the 1000 mgkgiday group. Females given 
1000 mg/kg/day had statistically identified low~x ~~bsolute heart, ovar).., and thymus weights, and 
statistically ident~fied higher relative kidney, liver, and brain weights. The alterations in these 
female organ weights were reflective of the. treatment-related lower body weights at the 1000 
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mgk'Jkglday dose level. There were no treatment-]-elated gross or histopathologic effects. 

Following ;i 28-day recovery period, the ALT value for males given 1000 mgikg/day was still 
lower than controls but not statistically identified, following the 28-day recovery period. There 
was completr rocovery of all other treatment-relartecl effects 

The effects ohsaved at 1000 mgkg/day were not considered to b~: loxicologically significant 
and, therefor c, the NOAEL for this study is 1000 mg/kg/day. PL L.OAEL was not observed 

This 90-day oral toxicity study in the rat is acceptablelguideline and satisfies the guideline 
requirement tix a 90-day oral toxicity study (OPPTII 870.:3 100; OBCD 408) in rat. 

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements were provided. This study provides a satellite group of animals (control and hgh 
dose) to investigate the recovery of rats exposed to XDE-74%. 
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1. MATERIALS AND METHODS: 

A. MATERIALS: 

Purity: 
p - k p o u n d  

(&ID 46908349) has shown XDE-742lBAS-770H to be stable for 
at least 36 days in'the feed at concentrations ranging from 0.005% to 
5%. lhis  range spumed the diets used in this study; therefore, 
additional stability -- was not conducted. 
422556-08-9 ~ 

2. Vehicle andlor positive control: 1,ahDiet" Certified Rodent Diet #5002 (PMI Nutrition 
Internatlnnal, St. Louis, Missouri). 

3. -- 

--- 

Test animals: 
Species: .. 

Strain: 
Rats -- 
Fischer :344 

- 
- 

--- 

Agelweight at 
study initiation: -- 

Source: 
~ousink7- 

.. 

Approximately 7 weeks 

Charles River Laboratories, Inc. (Raleigh, North Carolina) 
Animals were housedone per cage in stainless steel cages after 
assignment to the study. Cages had wire-mesh floors that were 
suspended above catch pans and contained a feed container and a 
pressure activated nipple-type watering system. These values were 
witlun the Iaboratoqr recommended range for rats. -- 
Animals were provided ~ a b ~ i e t @  Certified Rodent Diet #5002 (PMI 
Iqutrition Internation~al, St. Louis, Missouri) in meal form. Feed and 
municipal water were provided ad libitum. Drinking water obtained 
from the municipal water source was periodically analyzed for 
chemical parameters and biological ccunl.anlinants by the municipal 
water department. 
Temperature: 

-- 
2(z-22.4 "C 

Food R: Water: 

Environmental 
conditions: 

- ---- .. . .. . . . 

Humidity: 4'7.2-60.3'36 
Air changes: f l  ; I -  15 tlmeshr 
Photoperiod: b:i hrs dark112 hrs light .- 
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83 
one week prior to the start of the study. 

-- - -- I 
B. STUD! DESIGN: 

1. In life dates: Start: September 18,2002; End of90-Day Expo~sure: December 19 and 20 
(males and females, respectivt.ly), 2002; End of 28-Day Recovery Period: January 16,2003 
(test da) i 2 1 )  

2. Animal asslmment: Animals were stratified by pre-exposure body weight and then 
randomly assigned to treatment groups using a computer program. Animals placed on study 
were umquely identified vla subcutaneously ~mplanted transponders (BioMedic Data 
System,, Seaford, Delaware) whlch were correlated to unique alphanumeric Identification 
numbers 

3. Dose selection rationale: : The high-dose level of 1000 mlykglday represented the limit 
test, a s  !specified by several regulatory agenlcies for 90-day clietary toxicity studies and was, 
chosen based on the results of a 28-day diejay study conducted with XDE-742. The 
ranaining dose levels (10 and 100 n~g/kg/day:) were expected to provide dose-response data 
for any treatment-related eflect(s) obseried in the high-dose: group and to ensure definition 
of a ~io-observed-effect level (NOEI,). 

4. Diet preparation and analysis: Diets we1e prepared by serially diluting a concentrated 
test inaterral-feed mixture (premix) with pound feed. Premixes were mixed periodically 
throughout the study based on stability data. Diets were prepared weekly based upon the 
most recent body weight and feed consum~~tion data. Initial concentrations of test material 
in the iflet were calculated from hlstoric~il body weights and feed consumption data. 

Dose Confirmation and Homogeneity Analysis: The 10 mgkglday female and 1000 
~ng'kglday male test diets (which had the lowest and highest concentrations used in the 
study) were determined to be homogei~eous, with the relative standard deviations for all 
diets sampled between 1.26% and 4.50%. 7'he concentrations of XDE-742BAS-770H 
were determined for the control, 10, 100, and 1000 mg/kg/day diets mixed on 9/9/02, 
I 1 ' 10i02, and 12/9/02, for male and femaile rats. I,(:-MS analysis with solvent standards 
incorporating an internal standard indicated 86.8 to 113% ofthe target concentration was 
obrait~ed for each individual sample. The mean concentrations for each dose level ranged 
ii-ol-n 03.3 to 105%, of targeted concentration. No test material was found in the control 
111~1:: 
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Stability Analysis: A previous 28 day dietary toxic~ty study with Fischer 344 rats 
(MRID 46908349) has shown XDE-742/13AS-770H to be stable for at least 36 days in the 
feed at concentrations ranging fiom 0.005% to 5%. Th~s  r:mge spanned the diets used in 
this study; therefore, additional stability was not conducted. 

5. -- Statistics: Means and standard deviations were calculated for all continuous data. Body 
weights, feed consumption, organ weights, urine volume, urine specific gravity, clinical 
chemistry data, coagulation, and appropriatl: hematologic data were evaluated by Bartlett's 
test (alpha = 0.01) for equality of variances. Based on the outcome of Bartlett's test, 
exploratory data analyses were performed by a parametric or nonparametric analysis of 
variancc (ANOVA). If significant at alpha = 0.05, the ANOVA will be followed 
respectively by Dunnett's test (alpha = 0.05') or the Wilcoxori Rank-Sum test (alpha := 0.05) 
with a Ronfmoni corection for multiple comparisons to the control. The experiment-wise 
alpha levels were reported for these two tests. DCO incidence scores were statistically 
analyzed by a z-test of proportions comparing each treated group to the control group 
(alpha. 0.05). Data collected at different time-points was analyzed separately. 
Descriptive statistics only (means and standard deviations) were reported for body weight 
gains, IZBC indices, and differential WBC counts. Statistical outliers were identified by a 
sequential test (alpha = 0.021, but routinely excluded only from feed consumption 
ealculatior~s. Outliers may be excluded liotn other analyses only for documented. 
scientifically sound reasons. 

Because numerous measurements were stat:istically compared in the same group of' animal:;, 
the overall false positive rate (Type I mors) was greater than the nominal alpha levels. 
Theretilre, the final interpretation of the data considered statistical analyses along with 
other fikctors, such as dose-response relaxio~iships and whether the results were consistent 
with r~thcr biological and pathological findings and historical control values. 

la. Cageside observations: Twice each day a cage-side examination was conducted and to 
the extent possible the following parannettsrs were eva1uate:d: skin, fur, mucous 
membranes, respiration, nervous system function (including tremors and convulsions), 
smirn;:il behavior, moribundity, mortality, and the availability of feed and water. 

lb. a~ical examinati-Detailed clinical observations (DCO) were conducted at pre- 
exposure and weekly throughout the study. The DCO was: conducted on all animals, at 
approximately the same time on each examination day according to an established 
format. The examination included cage-side, hand-held, and open-field observations that 

recorded categorically or using e:uplicitly defined scales (scored). 

2. Body weieht: All rats were weighed pre-exposure and weekly during the remainder of the 
study Rl ~ d y  weight gains were also calculated. 

3. Foodc~msmption and compound intake: 
4. 

Feeti c~~rtsirrnption: Feed consumption dai:a were collected at least weekly for all animals. 
Feed coritai~iers were weighed at the start .and end of a measurement cycle and consumption 
was calculated using the .following equation: 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 86 of 139 

Subchronic (90-day) Oral Toxicity Study (rats) (2003) 1 Page 6 of 12 
Pyroxsulanul~~ll)2 OPPTS 870.31001 DACO 4.3.11 OECD 4Clj 

Feed cons~rmption (glday) = .(i&ti&wei~ht of feed container - f u l  ,weieht of feed container) 
(# of days in measurement cycle) 

Test Materlwl Intake: 'The actual test material intake ('TMI) w,m calculated using test inaterial 
Seed ctrnccntrations, body weights, and feed consumption data in the following equation: 

(96 of test material in feed) 
(feed consumption ) * (1000 nnglg) * 

TMI :: ... 
'I 00 

/ 
Current BW [g] + Previous BW [g] 

4. Ophthalmoscopic examination: The eyes of all animals were examined by a veterinarian 
pre-exposure and prior to the scheduled necrclpsy using indirect ophthalmoscopy. One drop 
of 0.5% tropicamide ophthalmic solution was instilled in each eye to produce mydriasis prior 
to the intlirect ophthalmic examinations. Eyes were also examined by a prosector during 
necropsy through a moistened glass slide pressed to the cornea. 

5. Hematolow and clinical chemistrv: Blood samples were ca~llected from the orbital sinus of 
all fasted animals, anesthetized with CO,, at the scheduled necropsy. 

a. H e m a t o J o ~ B l o o d  samples were mixed with ethylenediarnine-tetraacetic acid (EDTA) and 
smears were prepared, stained with Wright's stain and archived for potential future 
evaluation if warranted. Hematologic parzuneters were assayed using a Technicon H*l E 
13ematology Analyzer (Bayer Corporation, Timytown; New York). 
Coagulatio~~: Blood samples were collected in sodium citrate tubes, centrifuged and plasma 
collected and assayed using an ACL9000 ilnr;trumentation L,aboratory, Lexington, 
Massat:husetts). 

-- --- 
Hematocrit (HCT)* fie differential count* 

Mean coq)uscuiar HGB (MCH)* 
Mean corpusc. HGB conc. (MCIIC)* 
Mean corpusc. Volume (MCV)* 
Reticulocyte count 

Blood clotting measurenlents* 

-- 
* Rccornmmdal i is 90-day oral rodent studies h a d  on Gui,deline 870.31 00 

b. _Clinical chemistrv: Blood samples were collected in glass tubes and sera were separated from: 
cells as soon as possible following blood collection. Semn parameters were measured using a. 
Hitachi !i 14 Clinical Chemistly Analyzer (Boehringer-Mannhei~n, Indianapolis, Indiana). 

p ~ - ~ ~ ~ - ~ p  

I-..'' - EL- OTIER 

x j c :a~cium* ~lbumin* 
X i ('hloride* Blood creatinine* 
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i Magnesium 
X I'hosphorus* 
). I lYijtassium* 
X / Sodium* 

3; 

i! ENZYMES 
Alkaline phosphatase (ALP)* 
(:holinestemse (ChE) 
Clrzatine phosphokinase 
Lactic acid dehydrogenase (LDH) 

amino-transferase 

Serum aspertate amino-transferase 

Gamma glutamyl transferase (G(;I') 
( ;lut;unate dehydrogenase 

----- 
* Kecornrnendexl t),r YO-day oral rodent studies based on Guideline 870 

Blood urea nitrogen* 
T(~tal Cholesterol* 
Globulins 
(?lucose* 
Total bilirubin 
Total serum protein (I?)* 
Tiriglycerides 
Semm protein electrophores 

6. Urinalysis*: Urine was obtained from all surviving nonfasted rats during the week prior to 
necropsy. Animals were housed in metabolism cages and the urine collected overnight 
(approximately 16 hours). 
Sediment (microscopic): Urine was also colllected from each animal by manual 
compression of the urinary bladder. The nrine was pooled from each group, and the 
~nicroseilirnent was characterized microscopically. 

ravity/osmolalit)~*$ 

* Optional frii 9 m C h d i e i  
$Semiquan!~tative analysis (Multistixa Keagent Ships,, Bayer ('orporatlon. E,lkhart., Indiana on the C h i t e k  
:!oat 1. 

V c r :  Fasted rats were anesthetized by the inhalation of C02, weighed, and blood 
samples were obtained from the orbital sirms. A complete necropsy was conducted on all 
animals. 'The necropsy included an examination of the external tissues and all orifices. All 
visccral tissues were dissected from the carcass, re-examined and selected tissues were 
incised. In addition, the brain, liver, kidneys: heart, adrenals, testes, epididymides, uterus, 
ovaries, thymus, and spleen were trimmed and weighed immediately. The ratios of organ 
weight t o  terminal body weight were calculated. Representative samples of tissues listed in 
I-listopathology section were collected and. preserved in neutral, phosphate-buffered 10% 
Ibm~alin, Transponders were removed and placed in jars with the tissues. 

~ Y i s t o p ~ ~ h o l o l o ~ :  The sections fiom all presierved tissues listed below were processed by 
standard itistologic procedures from control- and high-dose group animals. Paraffin 
embedded tissues were sectioned approximately 6 p n  thick, stained with hematoxylin and 
eosin an(! ex.amined by a veterinary patholog~st using a light n~icroscope. The following 
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tissues tfom the remaining groups were pr,~cc.:ssed and histopathologically examined: liver, 
kidneys, lungs, and relevant gross lesions. 

I Lung* 
Nose/Nasnl 
r~ssue~~Pltarynx* I 
L ~ I Y I I ~ "  
Mediastinal Tissues 
Mesentc.ric Tissues 

URO(;EPtITAL 
XX Kldney\*t 
X Unnary bladder * 
X Coagulabng Gland5 
X Seminal Ves~cles* 

XX Testes*+ 

XX Epid~dym~des' 
X Prostatr* 

XX Ovaries* t 
X Oviducts 
xx Utems*i 
X Cerv~x 

- 
NEUROLOGIC 

Brain (multiple sections)*-+ 
Periph.nerve* 
Spinal cord (3 levels)* 
Pituitary* 
Eyes (retina, optic nerve)* 
Cranial nerve - optic 

GLANDULAR 
,4drenal glandi+ 
Lacrimal gland/Harderian gland 
Mammary gland* females 
Thymlds* with Parathyro~d 
.4uditory Sebaceous Glands 

0THE.R 
I3one Including joint 
Skeletal muscle 

Skin 

,UI gross lesions and masses* 

+ Organ weipnl: :yoired for rodent studies 

7. 28-Dav Kecoverv Grow: Body weights, feed consumption, Itest material intake, cage-side 
observa.tion:i, pre-study ophthalmology, and DCO's were conducted on the recovery animals 
rhroughuut the 90-day dosing period as previously described fbr the 90-day group. Weekly 
body weights, feed consumption, and dai1:y cage-side obsewat.io~ls were conducted on the 
;mimais throughout the 28-day recovery period. A necropsy vvas also conducted on these 
;animals,. Other parameters (determined for the 90-day dosing animals) determined to have 
treatment-related effects at the end of the dosing period were examined in the recovery 
animals and addressed in a protocol changeirevision. 

I. Clinical signs of toxicity: A Few males and up to 50% of females given 1000 mglkgtday 
treatment-related perineal urine soiling. Perineal soiling was first observed in the males on 
Day 57 and in the females on Day 8. Perineal soiling was in observed sporadically in one of 
the 10 trrpjkglday females beginning on Day 57; none of the control females or females in the: 
mid-dose group showed signs on of perineal soiling. 1Vo males in the control, low-, and mid- 
dose ucre observed to have perineal soiling. There were no other treatment-related clinical 
or cage-side: observations noted during the study. 

2. Mortality: rhere was no unscheduled mortality dunng the study 
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B. BODY WEJGHT AND WEIGHT GAIN: Females given 1000 mgkg/day had statistically 
identified lower mean body weights from test: day 29 through the end of the 90-day dosing 
period (6 .W lower than controls at end of' study) when compared with controls. There were 
no statistically identified differences in the body weights of males at any dose level, and in 
females given 10 or 100 mgkdday. Body weight gains for males and females given 1000 
mgkgitlay vvere slightly lower than controls over the duration ofthe study. By the end of th'e 
28-day recovery period, the mean body weights and body weight gains of males and females 
given 1000 mngikglday were comparable to controls. 

1.  Food consum~tion: There were no significant diffaences in the amount of food consumed 
by any treated groups when compared to their respective controls during the 90-day dosing 
period. Males and females given 1000 mg/Ic;g/day had a statis,ically identified increase in 
footl cor~surnption during the LTrst week of the 28-day recovery period, and had comparable 
footl ccnsuinption to controls for the remainder of the recovery period. 

TABLE 2. Average body weigbts and body weight gains during '90 days of treatment a 

Body weigbts ( R ~ D )  
[insert units1 Initial Week 4 1 GT weekz13] 

= 
Male 

(n=20) 

10 

(n=lO) - 7.4 
100 245.5 :b 298.3 :t 322.3 31 161.2* 

- 9.8 
320.4 3: 

241.1 i- 207. I i t  25.8 157.1 * 
i 11.3 ~ . ~ L  -- 255.5 93.7 

Fen~ale 

2. Compound consum~tion: The targeted values for test material intake were 10, 100, and 
1000 rng1kp,lday. Male rats &om the low-, middle-, and high-dose groups received 
acceptat)lc time-weighted average doses of 10.3, 103, and 1030 mgkgiday, respectively; 
female rats from the low-, middle-, and high-dose gruups received acceptable time-weighted 

-- 
0 1 109.6 5 

(n=20) - . . 1 4.3 
10 1 109.8i- 

(n=lO) 
. , .. 5.2 

109.9. 
(n= I U) - 

'0° 

4.6 . 
1000 I 

(n=2() I 109.9 -1. 

- -- 3.9 

157.4* 188.9 4: 
6 .? 79.2 i 5.6 

155.0 * 
8.0 96.7 

151.5 * 176.1 :t 185.8 4: 
'7.4 

150.2* * 10.9 10.6 
7.9 (/5%) - - 85.4 -- 

a ~ a t a  obtainlxj from Tables 8-9 on pages 48-55 in thc stud!, report. 
' Stdtisticdlly riiffmr:nt (p 4 0 5 )  from the conhol. 

C.. EOD~C.'ONSUMPTION AND COMPOUNI) INTAKE: 
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average doses of 10.2, 10'2. and 1020 mg/k:g/tlay, respectively 

D. OPHTfLALMOSCOPIC EXAMINATIOJ: Ophthdmologi~c observations prior to study 
termination consisted of vale fundus. cloudv cornea, and veriocular soiling. These - 
observations occurred spbradically among ;he control and treated groups with no relationship 
to the dosi: of the test material 

1. Hematoloa: There were no treatment-related changes in any of the hematologic parameters 
for male .*nd female rats at any dose level. 

2. Clinical chemistry: Males given 1000 mgkjkldday had a statistically identified lower ALT 
value, and a statistically identified higher c:holesterol concentration. Both of these clinical 
chemistry parameters (52 u/l and 74 mg/d:l, A.LT and cholesterol, respectively) were slightly 
outside the historical control range (58-71 1111 and 51-68 mg/dl, ALT and cholesterol, 
respectively) from recently conducted 90-day oral toxicity studies of this laboratory (Table 
3). The alterations in AL'T and cholesterol were interpreted to be treatment-related, but there 
was no dose response relationship, and the alterations were of no toxicological significance. 
T'oxicologically significant alterations in A.LT are usually manifested by an increase, rather 
than a dcc~ease, in this parameter. In addition,, there were no treatment related 
histoparl~nlcrgic alterations of the liver in tr1a1t:s or females given 1000 mg/kg/day. 

There was complete recovery of the cholesten~l alteration for males given 1000 mgikg'day 
for 90 tiiays, followed by a 28-day recoveq period. However, the mean ALT value of males 
given l(100 mgikglday for 90 days, followed by a 28-day recovery period, was still lower 
than controls but not statistically identtfied. 

~ ~~ ~ ~ ~ - -  

Data obtained lion1 Text Table 2 on page 27 of the study report. 
() parameter v;llues for male rats following a 28-day recovely period. 
*Statistically Different fiom Control Mean by Dunnett's Test: Alpha = 0.05. 
'Historical ca.inlmls group mean range from eight 90-day dlietaly studies done since 1998. 

F. UIR-U,YS&: There were no treatment related effects observed during urinalysis. 

G. SACRIFICE AND PATHOLOGY: 

1. Organ weigl:  Parameters that were statistically identified an: summarized in Table 4. 
Males anti females given 1000 mgkg/day had lower final body weights, relative to controls 
(statistically identified in females only). Tlie llower final body weight of females (but not 
males) given 1000 mgkgtday was interpreted to be related to treatment, though the value for 
this par;micter in females was only slightly outside the 'historical control range from recently 
conducted shldies of this laboratory. The omnly treatment related change in male organ 
weights was a statistically identified higher. relative liver weight tbr the 1000 mgkg/day 
group (X.Z'% higher than controls). Females given 1000 mgilcglday had statistically identified 
lower absi~lute heart, ovary. and thymus weights with no statistical effect on the respective 
rclativc weights, and statistically identified higher relative kidney, liver, and brain weights. 
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The alterations in these female organ weights were reflective of the treatment-related lower 
body weights at the 1000 mg/kg/day dose lev'el. There were n'o histopathologic correlates to 
any of the statistically identified organ weight changes. 

.....-... ~ 

......... 

+-~- -- 
Parameter MALES 

b'inal Body Weight (g) 296.1 
3 14.3) 

0.689 
2.968* 
(2.868) 

Relative B r t u 1 1 0 0 g  ... -- 0.664 
Absolute 3.073 
Absolute ....... Thyrnus - . 0.188 

....... - 
Final Body Uieight (g) 171.8 162.9* 

.......... 
Relative Kidni:vs (g1100g bwi 

~ ~~ ---. -~ 0.716 4 
Relative L I L C ~  (g-1100g bw) 2.633 2.779* I 

......... 
Relative Brain (g'IOOg bw) l.l08* 

......... (1.042) ! 
Absolute O\';o-ies (g) 0.077 

. ..... 
Absolut~: Thymus (g) 

BE@ 
n=10 for all groups; N = not reported 
() == organ weights for animals following a 28-day recovery period 
*Sratistically Different from Control Meiin by Dunnett's Test, Alpha = 0.05. 
'llistorical controls group mean range from seven 90-day dietary studies done since 1998. 

Following the 28-day n:covery period, the jtinill body weight and selected organ weighi. 
values of riiales and females given 1000 mg/kjg/day were not st,atistically different from 
controls. 

2. _Cmspgtl~oI~:  There were no treatment-related gross pathologic observations. 

3. Micros~,~pi~pathology: There were no treatment-related histopathologic observations 

111. DISCUSSION AND C:ONCL,USIONS: 

A. INVESTIGATORS' ...... CO_NCLUSION$: There were no treatment-related effects on feed 
consumption. ophthalmologic observations, and hematologic parameters. A few males and 
up to 50?% of females given 1000 m&g/da:y had treatment-related perineal urine soiling at 
various l:lnles during the study. Females given 1000 mgkglday had statistically identified 
decrease!; i n  mean body weights from test day 29 through the end of the 90-day dosing 
period. Fvlilles given 1000 mg/kg/day had a staltistically identified lower alanine 
aminotransferase (ALT) value, and a statistically identified higher cholesterol concentration, 
that were interpreted to be treatment-related. Males and females given 1000 m&g/day also 
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had a treatment-related lower concentration of protein in the urine, relative to controls. The 
alterations in ALT, cholesterol and urine protein were interpreted to be of no toxicological 
significance. The only treatment-related change in male orgm weights was a statistically 
identified higher relative liver weight for the 1000 mglkdday ,poup. Females given 1000 
mg/kg/day had statistically identified lower al,solute heart, ovzuy, and thymus weights, and 
statistically identified higher relative kidney, liver, and brain weights. The alterations in 
these female organ weights were reflective of the treatment-related lower body weights at the: 
1000 mfl-_ik-glday dose level. There were no treatment-related g~oss  or histopathologic effects. 
The AI,'I' vaf.ue for males given 1000 ~nglkgidlay was still lower than controls but not 
statistically identified, following the 28-d~y recovery period. There was complete recovery 
of all other treatment-related effects. 

The effects observed at 1000 mg/kg/day were not considered to be toxicologically significant 
and, therefore, the NOAEL for this study. 

B. REVIEWER COMMENTS: There were no treabnent-related effects on mortality, feed 
consumption, ophthalmologic observation:r, and hematologic parame1:ers. A few males and 
up to 50% of females given 1000 mgky'day had treatment-related perineal urine soiling at 
various times during the study. Females giver1 1000 mgky'day had statistically identified 
decreases 111 mean body weights (5-6%) from rest day 29 through the end of the 90-day 
dosing period, with an overall 15% reduction in body weight gain compared to controls. 
Males given 1000 mglky'day had a statistically identified lower alanine aminotransferase 
(ALT) d o c ,  and a statistically identified higher cholesterol concentration, that were 
interpreted to be treatment-related. Males and females given 1000 mg/kg/day also had a 
treatment-related lower concentration of protein in the urine, relative to controls. f i e  
alterations in ALT, cholesterol, and urine protein were interpreted to be of no toxicological 
significance. The only treatment-related change in male organ weights was a statistically 
identified higher relative liver weight for the 1000 mgkglday group. Females given 1000 
mgiky'day had statistically identified lower absolute heart, ovay, and thymus weights, and 
statistically identified higher relative kidney, liver, and brain weights. The alterations in 
chese female organ weights were reflective of the treatment-related lower body weights at the 
1000 rngjkglday dose level. There were no treatment-related gross or histopathologic effects. 

l~ollow~ng ;L 28-day recovery period, the ALT value for males given 1000 mglkg/day was still 
lower than controls hut not statistically identified, following the 28-day recovery period. 
There wxr: 1:omnplete recovery of all other tre:atment-related effects. 

The NO.1 I;[ for this study is 1000 rng/kpJd/d;iy A LC)AEl. was no1 observed. 

C. STUDY 6)EFICIENCI.EB: 
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~ ~ T T A  EVALUATION RECORD 1 
STUDY TYPE: ~. 90-Day Oral Toxicity [feeding]-mice; OPPTS 870.3100 [§82-la] (rodent); 

OECD 408. 

PC CODE: 108702 -- DP BARCODE: 332276 

TEST MATERIAL (PURITM: XDE-742/BAS-770H, (98.0%), (N-(5,7- 
dimethoxyl i .2.4]triazolo[l,5-a]pyrimidin-2-yl)-2-methoxy-4-(~fluoromethyl)pyridine-3- 
sul fonamidr I 

SYNONYMS: X666742,XR-'742. BAS-770H 

CI'I'ATlON: Johnson, K..A., D.V.M., Ph.D.; K. J .  Brooks, B.S.; Iv l .  D. Dryzga, B.S. (16.4pril 
2003), XDE...'742/BAS-770H: 90-DAY DIETfUl'Y T0XIC:ITY S1-UDY IN CD-I MICE. 
Toxicology Sc Environmental Research and Consulting, The Dow Chemical Company, Midland, 
Miclugan L.ahorato~y report number 021 106, 16 April 2003. MRII) 4690835 1. tinpublished 

SPONSOR: [)ow AgroSciences )>LC, 9330 Zionsvllle Road, Indianapolis, Indiana 46268. 

Ten male ar~d ten female CD-1 mice per group were given test diets formulated to supply 0, 10, 
100, or 1000 lniiligrams XDE-742lBAS-770H per kilogram body weight per day (mgikglday) for 
at least 90 days. Parameters evaluated were daily observations, de:tailed clinical observations, 
ophthalmologic examinations, body weight, feed consumption, hematology, clinical chemistry, 
selected orgzu! weights, gross and histopathologic ex.aminations. 

There were I IO treatment-related effects on body weight, feed consumption, ophthalmology, 
clinical obscn~ations or hematologic parameters. Females given 1000 mgikglday had 
statistically-identified increased semn cholesterol (29.9% greater than controls), which was at 
the high-end of the historical control range (5110 females had cholesterol levels in excess of the 
historical control average). Males at 1000 mn'kgiday also had increased cholesterol (22.3%) 
that was not: statistically identified likely due to one high dose male that had higher cholesterol 
levels than all the others @42 compared to <200 mgidL). Half (5110) of the high-dose males 
had cholesterol levels outside the historical control range. The only other finding was a 
statistically~tientified increase in absolute and rel;ative liver weights for the 1000 m&g/day 
group malc:; ( 18.3% and 12.3% higher than controls, respectively)'. 'The absolute and relative 
liver weidu.s of females given 1000 ~ngikg/d~y were 7.7% and 5.0% greater than controls, 
respectively. and were not statistically identified. Taken together, the increased cholesterol 
levels in males and females and the increased liver weights in males could indicate hepatic 
disease, however, there was no corroborating evidence of gross or histopathological changes in 
the liver. Thorefore, these effects were not con.sidered adverse. 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 94 of 139 

Subchronic (90-day) Oral Ta'xicity Study (mice) (2003) !Page 2 of 11  
PYK0XSULAIH:I 08702 OPPTS 870.31001 DACO 4.3.11 OECD 408 

The LOAE,!, was not observed. The NOAEL i s  1000 mg/kg/day. 

This study 1s acceptable and satisfies the guideline requirement for a Subchronic Oral Toxlcity 
[feeding] C:n-1 Mice; OPPTS 870.31 00 (rodent): OECD 408, EEC Part B.26, JMAFF 
(S~lbchronic Oral Toxicity Study) 

COMPLIANCE: Signed and dated GLP, Qualiity Assurance, and Data Confidentiality 
statements wtxe provided. 

I. MATERIALS AND METHODS: 

A. MATERIALS: ~~~ ~ ~ ~~ - 

~ ~ ~ ~ - - ~ ~  - ~ ~~ ~ ~~- ~ ~ 

- ~ ~~ --- ~ 

I Lot #E0952-52-01, - TSN 103826 ~ ~~ - ~ ~- ~ -~ ~ ~~ 

1 9 8 ~ 6 % ~ ~ - 7 & / ~ ~ ~ - 7 7 0 ~  , I 
A previous 28-day ' d i e m  toxicity study with Fischer 344 rats 
(MRID 46908349) has shown XDE-742lRAS-770H to be stable for 
at least 36 days in the feed at concentrations ranging from 0.005 to 
5%. Tlus range spanned the concentrations for the diets used in this 
study; -- therefore, .. stability ~ - was --- not -~ conducted ~ ~~~ . asqart -~ of this ~ study. ~ 

: c * s # ;  
i 8 ~~~ 422556-08-9 ~~ -~ ~ ~~ i 

I 

I 
i ~ ,CH3 
! 

"CF, 

2. Vehicle-andlor positive control: LabDic:tm 'Certified Rodent Diet #SO02 in meal fonn (PMI 
Nutrition International, St. Louis, Missou~i). 

Species: ~. 

Strain: 
~ - - - ~ ~  

Age/weight at 
, study ~ ~ initiation: ~~~ . - ~ -  

Source: ,~~ - ~ ~~ 

Housing: 

M i c e  -- . 
LU- I 

~ ~~ ~ ~- - -- 

Approximately seven weeks old 
~ a i e s  29.5 - 29.9 g; Females ~~ ----- 23.4 -23.8 . g 

~~ ~ - - i 
Charles ~ ~ River ~~ - Laboratories, lnc. (Portage, ~ - - ~~ .--- Michi-) ~- -~ ~ ~~ ~- I 

Animals were housed one per cage in stainless steel cages after 
assignment to the study. Cages had win:-mesh floors that were 
suspended above catch pans and contained a feed container and a 
pressure activated, nipple-type wateringsystem. - - I 
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44 

B. STUDY DESIGN: 

~ --- p~~ ~ ~~ ~ . ~ -~ 

: Food 6r ~ a t & r r s m &  w&@&ided ~ a b ~ i e t @ '  Certified Rodent Diet # 5 0 2  (PMI 
I Nutrition Internation.al, St. Louis, Misso~ui) in meal form. Feed and i I municipal water were provided ad libitum. Drinking water obtained , 
i f?om the municipal water source was periodically analyzed for : chemical parameters and biological cont;mlinants by the municipal 1 
1 waterdepartment. 

- -~ ~ ~~ ~~~~~ - ~~~ ~ 

I Environmental Temperature: 1 21.0-22.3 "(1 ! 
1 conditions: j Humidity: 45.5-56.8% ! 

1. In life dates: Start: September. 1'7,2002; End: December 17,2002 (males) and December 
18. 200;! (females) after 92 ant1 911 days on test, respectively. 

I ~ 1  bation ion 
I 1 period: 

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

2. Animal assignment: Animals were stratified by pre-exposure body weight and then 
randomly assigned to treatment groups using .a computer program. Animals placed on study 
were uniquely identified via subcutaneously implanted transponders (BioMedic Data 
Systems. Seaford, Delaware) which were correlated to unique alphanumeric identification 
number!:. 

Air changes: 1 I 2-  I ' i h  i 
Photogpiod: ~ ~ 

1 I? G s  dark11 -~ 2 ~ hrs . li&t - - . 
One week prior to the start of the study. I 

~ - ~- ~~ ~ ~- ~~ 

-- 
TABLE 1: Study design foz ie tary  feeding study m mice. 

Nominal Dose # Male #Female 
mgkgiday 

(mnlelfemale) 

Mid .. --- 100 101: 1103 
1000 1El l1010  10 

Data obtaitied from Tables 12 and 1:) on pages 51-:i2 of the study report. 

3. Dose selection rationab: 'l'he high-dose (limit close) lebel of 1000 mgkg/day was chosen 
based on results of the 28-day dietary rat study. The remaining dose levels were expected to 
provide dose-response data for any treatment-related effect(s) libserved in the high-dose 
group and 1.0 ensure definition of a no-observed-effect Level (NOEL). 

4. Diet preparation and analysis: Diets were prepared by serially diluting a conctntrated test 
material-feed mixture (premix:) with ground tked. Premixes were mixed periodically 
throughout the study based on stability data. Diets were prepared weekly based upon the 
most recent body weight and feed consumption data. Initial concentrations of test material in 
the diet were calculated from historical body ,weights anti feed consumption data. 

l'he homogeneity of the low-dose female and high-dose male test material-feed mixtures was 
determined pre-exposure, near the middle, and end of the stlYdy. Aliquots were taken from 
multiple areas within the containers. I h e  method for analysis ofthe test material in feed was: 
a. solvent extraction method followed by analysis using liquid chromatography-mass 
spectrornetnr (LC-MS) and solvent standards incorporating an internal standard. 
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Analyses of all dose levels, premlx, and the 0 (control) mgikglday diet were conducted pre- 
exposurte, near the middle, and at the end of the study. The method used for analyzing the 
test maienal in feed was as previously descritled. 

Results: I'he concentrations of XDE-742lBA.S-770H were determined for the control, 
premix, 10, 100, and 1000 mgikglday diets mixed on 9/8/02, 1 1/8/02, and 12/6/02, for male 
and female mice. LC-MS analysis found 85 to 110% of the target concentration for each 
individual sample. The mean concentrations for each dose level ranged £tom 93 to 103% of 
targeted concentration. No test material was found in the control diets. The low-dose female 
(10 mglkg'day) and the high-dose male (1000 mgkg/day) diets (which had the lowest and 
highest concentrations used in the study) were determined to b'e homogeneous, with the 
relative. stimdard deviations for all diets sampled between 1.18 and 10.7%. 

No add~t~onal stability analysis was performed. 

5. Statistics: Means and standard deviations were calculated for all continuous data. Body 
weights, f e d  consumption, organ weights. clinical chemistry data, and appropriate 
hematologic data were evaluated by Bartlett's test (alpha = 0.01) for equality of variances. 
Based 011 the outcome of Bartlett's test, explo-ratory data analyisis was performed by a 
parametfir: or non-parametric analysis of variance (ANOVA). If significant at alpha = 0.05, 
the ANOVA. were followed respectively b:y Dunnett's test (alpha = 0.05) or the Wilcoxon 
Rank-Sum test (alpha == 0.05) with a Bonferroni correction for multiple comparisons to the 
control. I'he experiment-wise alpha level .was reported for these two tests. DCO incidence 
scores v,;ere statistically analyiced by a z-test of proportions comparing each treated gn:)up to 
the control group (alpha == 0.05). Data collecred at diftirent time-points were analyzed 
separately. Descriptive statistics only (means and standard deviations) were reported lor 
body weight gains, RBC indices, and differential WBC counts,. Statistical outliers were 
identitieti by a sequential test (alpha = 0.02), but routinely excluded only from feed 
consun~ption calculations. Outliers may have: been excluded from other analyses only for 
documented, scientifically sound reasons. 

Because riurnerous measurements were statisl:ically compared in the same group of animals, 
the overali false positive rates (Type I errors) were greater than the nominal alpha levels. 
Therefore, the final interpretation ofthe data considered statis1:ical analyses along with other 
factors, such as dose-response relationships and whether the results were consistent with 
other hii,logical and pathological findings or historical control values. 

la. Ca~eside obse rva t i i :  Twice each day, a cage-side examination was conducted and. to' 
the cxtent possible, the following parameters were evaluated: skin, fur, mucous 
rnenihranes, respiration, nervous system function (including tremors and convulsions), 
animir! behavior, moribundity, mortality, mi the availability of feed and water. 

lb. Chlical examinations:Detailed clinical observations (13(30:) were conducted at pre- 
exposure and weekly throtlghout the st.ud:y. The DCO war: conducted on all animals, at 
app:roximately the same time each exxmination day accorciing to an established format. 
Thc examination included cage-side, hand-held and open-field observations that were 
I-ecortled categorically or using explicitly defined scales (scored DCOs). 
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2. Body weight: All mice were weighed during pre:-exposure ant1 weekly during the remainder 
of the study. Body weight gains were also calculated. 

3. Food consumption and compound intake: Food consumption data were collected weekly 
for all animals. Food containers were weighed at the start and end of a measurement cycle 
and consumption was c:alculatt:d using the following equation: 

Food consumption (glday) = -  (initla1 W k ~ f  feeder - final Wt. of feeder) 
(# of days in measurement cycle) (ft of animals in cage) 

Test Material Intake: The actual test material intake (TMI) was calculated using test 
matenal ieecl concentrations, body welght~. and feed consumption data in the following 
equatic~x~ 

4. Ophthalmoscopic examination: The eyer; of' all animals wme examined by a veterinarian 
pre-exposure and prior to the scheduled necropsy using indirect ophthalmoscopy. One drop 
of 0.5% tropicarnide ophthalmic solution was instilled in each eye to produce mydriasis prior 
to the indirect ophthalmic examinations. Ecyes were also examined by a prosector during 
necr0ps.y ihrough a moistened glass slide pres,sed to the cornea. 

5. Hematolow and clinical chemistry: Blood samples were collected from the orbital sinus of 
all non -fasted animals anesthetized wtth CO, at the scheduled necropsy. 

a. Hematology: Blood samples for a complete blood count were mixed with 
ethylenediamine-tetraacetic acid (EDTA). Blood smears were prepared, stained with 
Wright's stain, and archived for potential future evaluation if warranted. Hematologic 
parameters were assayed using a Technicon He1 E Hema.to'lo&y Analyzer (Bayer 
Co~poral:ion, Tanytown, Kew York). 

Reticulocyte count 

X ::parameter examined 
* Recornmer:ciul for YO-day ~rml rodent studies hased on (iuideline 870.31 00 

1). C-lilcal chemistry: Blood samples were: collected in glass tubes, and serum was 
sepwated from cells a s  soon as possible following blood collection. Serum parameters 
were measured using a Hitachi 914 C1inic:al Chemistry Analyzer (Boehringer-Mannheim, 
Indianapolis, Indiana). 
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ELECTROLYTES OTHER 

Allbumin* 
Blood creatinine* 
Blood urea nitrogen* 
Total Cholesterol* 
Gl.obulins 
Glucose* 
Total bilirubin 

ENZYMES Total serum protein (TP)* 
sphatase (ALP)* Triglycerides 

I:: holmesterase (ChEj Serum protein electrophores 
1::reatine phosphokinase 
'Lactic acid dehydrogenase (LDHi 
Sem~n alanine amino-transferase 
IN'I'ISGPT)* 
Serum aspertate amino-transferase 
(AS'I'/SGOT)* 
Ciarruna glutamyl transferase (GGT) 
~:;lutamate dehydrogenase 
-- 

X = paraml:tas examined 
* Recctrnrnn~dd for 90-day oral rodent i:tudies hascd on (iuidcline 870.3 100 

6. ~ ~ v s i s ~  IJrinalysis is optional for 00-div studies and was not performed 

7. Sacrifice and pathology: Non-fasted mice were anesthetized by the inhalation of CO,, 
weighed. ant1 blood samples were obtained from the orbital sinus. Their tracheas were 
exposeti and clamped, and the animals were eluthanized by decap~tation. 

l'he necropsy included an examination of the external tissues and all orifices. A11 visceral 
tissues were dissected fiom the carcass, re-examined and selected tissues were incised. The 
brain, liver, kidneys, heart, adrenals, testes., epididymides, uterus, ovaries, thymus and spleen 
were tri~mned and weighed immediately. 'The: ratios of organ  eight to terminal body weighl. 
were calculated. 

Representative samples of tissues listed in the table below were collected and preserved in 
neutral, phosphate-buffaed lo1% formalin. Transponders were removed and placed in jars 
with tht: tissues. All tissues from the conh'01 and high-dose groups were examined. In 
addition the liver, kidneys, lungs, and relevanr gross lesions were examined from the low- 
and mid-dose groups. 
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D1GE:STIVE SYSTEM 
Tongue 
Oral 7'issues 
Salivary glands* 
Esc~phagus* 
Stomach* 
Duodenurn* 
Jejunum * 
Ileum' 
Cecuni'. 
Colon* 

CARDIOVASC./HEMAT. 
Aorta* 
Tc~ns~ls 
Hearts+ 
Bone marroar* 
Lymph nodes* 
Med~ast~nal lymph nodes 
Mesentenc lymph nodes 
Spleen* t 
Thymus* - 

XX Liver* t w~th I I Gallbladder* (mice) 

I I X  I Pancrca\" ( I )  Unnary bladder* (1 I 
Coagulat~ng Glaids 

I X  I RESPIRATORY Seminal Vesicle:.* 
Trache.i'l' 

X l.ullg* 
X Nose/h!asal 

i Tissues; Pharynx* 
X ; 1.arynx;' 
x i Mediastinal Tissues 
X i Mesentt:ric Tissues 

Testes* 

Epididymide!;*~l 
Prostate' 

LLLh@ ~ 

X = parameters csan~ined 
* Recommended fbr !lo-day oral rodent studies baqed on (iuicleline 870.3100 

NEUROLOGIC: 
Brain (multiple sections)*+ 
Pe.riph.nerve* 
Spinal cord (3 levels)* 
I'ituitary* 
Eyes (retina, optic nerve)* 
Cranial nerve - optic 

GLANDULAR 
Adrenal gland*+ 
I>acrimal gland1Harderian gland 
Mammary gland* female.; 

'Xhyroids* with Parathyroid* 
Auditory Sebaceous Glands (0) 

OTHER 
I3one Including joint 
Skeletal muscle 

Skin 

,411 gross lesions and masses* 

+ O r g m ~  wetght. rulu~red for rodent shldter 

Cage-s~d~: Obsenrations: Therc were no treatment-related clin~csl or cage-side observations 
noted dur~ng the study 

Detailed <'Iinucal Obseivat~ons. There were no t-reatment-related, detailed clinical 
obse~vdtl~ns noted during the study. 

2. _M&zli!y: All mice S U N ~ V ~ ~  the 13-week dolsing period 

B. BODY WElGHT AND WEIGHT GAIN: Final body weights were slightly increased in 
the high-dose males and females (t5% and T3% compared to control, respectivelv). Body 
weight galns for male and female mice were slightly higher for the 1000 mg/kg/day dose 
11:vel ( 1  ; !5 -  126% of the control value). The slight increase in final body weights in the high 
dose i s  not considered biologically significant or treatment-related. 
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Data obtainwl f i r m  'Tables 8 and 9 on pages4348 of the study r,eport. 

. FooD 6'OJSUMPTIOJAND COMPOUPJD INTAKE: 

1. Food consumption: Males given 1000 mglkejday had sporadic, statistically identified 
increases In food consumption throughout the study. These sporadic increases were 
consistc:r~t w~th the increased body weights of this group of animals and not considered 
treatment-related. 

2. Compound consumption: The targeted values for test material intake were 10, 100, and 
1000 mpdkikglday. Male mice from the low-, middle-, or high-dose groups received acceptable 
time-weighted average dosages of 10.3, 10.2, or '1 030 mgkglday, respectively; female mice 
fkom the low-, middle-, or high-dose received acceptable time-weighted average dosages of 
10.2, 1 0 3 ,  t)r 1010 mgkgtday. respectively. 

D. OPHTHALMOSCOPIC EXAMINATICB: Examinations perfbrmed on all an~mals pre- 
study ant1 pnor to termination (day 85) revealed no treatment-related findings. 

E. BLOOD ANALYSES:: 

1 .  Hematology: There were no significant changes in any of the hematologic parameters for 
elther n~ale or female mice. 

2. Clinical chemistry: The only clinical chemistry parameter affected by ingestion of XDE- 
742mA:;-770H was serum cholesterol in the high-dose males and females (summaq Table 
3). In males of the 1000 mgkg'day dose group, the serum cholesterol was increased 22% 
compared to controls and exceeded the historical control range (1 70 > 112 - 158 mgldl,). In 
females, the serum cholesterol level was statistically identified at the p<0.05 level and was 
30% greater than the control value. The 100 nng/dL cholesterol level in females was at the 
upper end of the historical control range (historical controls 76 - 100 mgldL). Analysis of 
the individual data showed that 418 and 511 0 cholesterol levels in males and females, 
respectively, of the high dose group exceeded their historical control counterparts (compared 
to 218 and 2/10 for the concurrent control groups males and females, respectively). This 
increasc !n serum cholesterol was considered to be treatment re:latetl. 
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b e  3, Serum Cholesterol of Mice G i v e n  XDE-742lBAS-770H for 90 Days 

I- 
- .. ~.:... -- 

C)usc level (nigkg day) 1 

Group Ave. (.:holesterol 1 139 
- 

Ranked Individual data1 . - . - 
.. 

- . . - - -- 
~~ -- 

124 140 .~ ~~ 

~ . ~ .  . ~ 

151 128 144 

. . . . . . 154 156 146 

~ 158 - 
168 166 169 

166 - -- - - -~ 
.... 

l Controls 
-*-.-- 

112, 137, 158, 157 
-----------= ~. 

Females 7 1 
.. .- -. ... . , . 

~ ~ 

~ ~ ~ -~~ .~ 

~-~ 

~~ ~~p 

78 74 ~ 90 

~ .- 82 -- 
97 

~ 

~- . . ~ 85 85 
.. .. . .~ lot5 -~ 94 ~ 103 

.. . -. I I6  118 116 
Historical Controls 76, 100,84,98 ------ ' Data was not available for all males. Data was obtainled born Aooendiw Tables 14 and 16 on oages , . 
and 1351.30 of the study report. 
* Statist~cally different 60111 control mean by Dunnett's test, alpha = 0.05. 
Flistoricsl i:i~i~hol based upon b u r  dietary studies firom June 1998 tc* Februar:y 2003. 

F. IJIUNALY'I& Urinalysis was not performed for this study 

G. SAsRl$IC_E AND PATHOLOGY: 

1. Orean weight: The absolute and relative liver weights were increased for males given 1000 
mg/kg~'d;iy and were statist~cally significant (Table 4). The absolute liver weight increased 
18.3% compared to cor~trols while the relal.ive: liver weight increased 12.3% due to the 
gTeater body weight in this dose group. Females given this high-dose level also had slightly 
increased iiver weights (absolute weight increased 7.776; relative weight increased 5.U0/, 
above controls), but these were not statistically identified and their relationship to treatment 
is uncerrairr. The female mice in this study were all slightly snlaller than the historical 
controls (hocty weight 29.6-32.3 g), and thr: at~solute liver weight of the controls, low- and 
middle-dose groups were all at or below the historical control range (1.447-1.578 g) while the 
relative lixrer weight of all dose groups was; ah'ove the historical control range (4.736-4.892 
g,/100 g), Histological examination of the liver did not reveal any lesions or changes that 
would indicate hepatic injury; therefore the slight increases in liver weights in the high dose 
g~oup in>~!es were not considered treatment related. 
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1 (A 
Table 4. Liver Wei hts of Mice Given XDIE-742BAS-77013 

t - -. -- .. a -- .- -. - 
.-3 -I l o -  

Parameter 

Females 
-- - .. 

I 28.7 
~. 

1.446 Iz 1.508 u 8  
1447  1.578 - ----- ~ ~~~ 

g bw) 5.007 I ?'.I27 , 5.106 I 5.217(?5) 
- .- ~~~ 

4.'736 - 4.892 Historical Controls ~~ 

Data comes from Text Table 3 and text on page 27 ofthe study report. 
*indicate:; statistical significance at p<0.05 

2. Gross path_om: There were no treatment-related gross pathologic observations 

3. Microscopic pathology: That: were no treatment-related changes in any of the organs 
examined from either males or females. 

111. DISClJSSION AND CONC1,USIONS: 

A, INVESTIGATORS' CONCLUSIONS: ' f i t :  only effects attributed to treatment with XDE- 
742iBAS.-770H were identified in the high-dose group (1 000 mg/kg/day). There were no 
treatment-related effects on body weight, feed consumption, ophthalmologic, clinical 
observations or hematologic parameters. Fem.ales given 1000 mgkgiday had statistically- 
identified increased serum cholesterol (29.9% greater than controls), while males given this 
dose level also had increased cholesterol (2,2.3%) that was not statistically identified. The 
increased cholesterol was considered to be treiatment related. The only treatment-related 
changes in  male organ ,weights were statisticallly-identifieded higher absolute and relative liver 
weights ihr  the 1000 mgkg/day group (18.3% and 12.3% higher than controls, respectively). 
'The absolute and relative liver weights of females given 1000 mgkgiday were 7.7% and 
5.0% greater than controls, respectively, and were not statistically identified. There were no 
tr.eatmeilii.-r~:lated gross or histopathologic effects. 

B. REVIEWER COMMENTS: There were no treatment-related effects on body weight, feed 
consumption, ophthalmoloby, clinical observations or hematologic parameters. Females 
given 1 OOi) mgikgiday had statistically-identified increased serum cholesterol (29.9% greater 
than controls), which was at the high-end of the historical conbrol range (5/10 females had 
ch0lesterOl levels in excess of the historical control range compared to 2/10 in the concurrent 
control group). Males at 1000 mgkglday also had increased cholesterol (22.3%) that was 
not statistically identified, likely due to one: high dose male that had higher cholesterol levels 
than a11 thc others (242 compared to <200 mg/dL). Half (418) of the high-dose males had 
cholestcroi levels outside the historical controll range (compared to 218 in the concurrent 
control?); 'The only other finding was a statistically-identified increase in absolute and 
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relative liver weights fbr the 1000 mgflcghlay group males (18.3% and 12.3% higher than 
controls, respectively). The absolute and relative liver weights of females given 1000 
mgkg'day were 7.7% and 5.0% greater than controls, respect:ively, and were not statistically 
identified. Taken together, the increased cholesterol levels in males and females and the 
increased liver weights in males could indicate hepatic disease, however, there was no 
corroborating evidence of gross or histopatha~1o~:icdI changes ;in the liver. Therefore, these 
effects were not considered adverse. 

The LOAEL was not observed. The NCbAIEL is 1000 mgtkglday. 

The registrant, Dow Chemical Company, originally prepared l h s  STUDY PROFILE 
TEMPL,ATE (STP) (MRID 46908550) in HE:D's DER tbrmat. 'fie HED reviewers may 
have added minor adjustments/additions to the original STP. 'The conclusions of the study 
and assignment of its 'lassific;~tion as determined by HED reviewers are in the Executive 
Summary above. 

C .  STUDY DEFICIENCES: 
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EPA Reviewer: Paul Chili Signature: - 

Reregistration Branch 1, Health Effects Division (7509C) Date: _ ---_ 
EPA Secondary Reviewer: Kimberlv Harper Signature: - 

Registration Action Branch 2, Health Effects Division (7509C) Date: ---A- 

T-=#: 0054347 -- 
DATA EVK1,IUATION RECORD 

STUDY TYPE: .~ ~~ Metabolism ... rat:, OPPTS 870.7485 [i;X5-I]; OElCl:) 41;' 

DP BARCODE: D332276 

P.C. CODE: 108702 ---- -- . 

TEST MATERIAL (RADIOCHEMICAL PUIUTY): - -. . . .. . - 

14 Trimole-ring (2-labeled XDE-742 (99.5"h a.i.) 
Pyridine-ring '4~-labeled :mE-742 (1 00% a.i. j 
Non-radiolaheled XDE (98.0% a.i.) 

SYNONYMS: N-(5,7-dirnethoxy[l,2,4]triazolo/~1,5-a:]pyri1nidin2-yl)-2-methoxy-4- - 
(trifluoron~.erl-1yl)-3-pyridi11esulfonamide, X6667.12: Pyroxsulam, BAS-770H, XR-742 

CITATIOW: S .  C. Hansen, B.S.., A.J. Clark, B.S., D.A. Markhan, B.S., and A.L. Mendrala, - 
M.S. (2005). XDE-742: Metabolisnl and Phannacokinetics of "'(2-XDE-742 in Male Fischer 
344 Rats Eoilowing Single and Repeated Oral Administration. Toxicology & Environmental 
Research anti Consulting, The Dow Chemical Company, Midland, Michigan. Study ID: 
041 01  9, 1 3 Ileceinber 2005. MRID 46908412. Unpublished. 

SrOE'SOR: ilow AgroSciences LLC, 9 130 .Lionsvllle Road, Inthanapol~s, Indiana 46268 

EXECUTlVtiSUMMAKY: In a rat metabolism study (MRID 46908412), '4~-pyroxsulam - 
( ' 4 ~ - , ~ ~ - 7 4 2 ;  batch no. DAS Inv# 1901; purity 99.50h a.i.; triazole-ring I4C-labeled) was 
administered its an aqueous METHOCELrM suspension by oral giivage to groups of three or four 
male Fischw 344 rats as a single nominal dose of I0  or LO00 mg lpy~oxsulam (XDE-742) per kg 
body weigt~l. Another group of four male rat:; was administered 14 daily 10 mglkg oral doses of 
unlabeled XDE-742 followed by a single 10 mg/kg triazole-ring I4C-labeled XDE-742 on day 
158'. An additional group of four male Fischer 344 rats was administered a single oral nominal 
dose of 10 rn@g of pyridine-ling 14~-lahelecl XDE-742 (batch no DAS Inv# 1905; purity 100% 
a.i.) to dcl.c!miine if ring separation occurs du~ing tnetabolism. In order to determine the biliary 
elimintitior~ r 11' 1 4 ~ - ~ ~ ~ - ' 7 4 2 :  three male rats we:re administered an intravenous (iv) en~ulsion of 
10 rngkg tl--i;l~ole-ring I4c-labeled XDE-742. 

The data indicate XDE-742 was rapidly absorbed and ' 4 ~ - . ~ ~ ~ - ; ' 4 2 - d e r i v e d  radioactivity was 
rapidly excl-vied. Saturation of absorption ws~s i~bserved bctween the doses of 10 and 1000 mg 
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XDE-742lkg leading to a decrease in the bioavailability of XDE-742. Between 85 and 90% of 
the XDE-742 dosed was essentially unchangeti i n  the urine and feces. One major metabolite 
found at 4- 1 !)% of the administered dose in the urine and feces wa.s 2'-demethyl-XDE-742. 
Volatile organics and COz were negligible for the low dose groups ofboth ring I4c-labels of 
XDE-742 (groups 1 and 5) and group 2 animals (high dose) 

Rased on the rime to peak plasma or RBC radioactivity levels, I4c~-XD~-742 was rapidly 
absorbed and eliminated both by oral and iv rcrutes. Following a single dose of I4c->[~E-742 at 
10 mg/kg, a. mean peak plasma or RBC ccrncentration was reached at 26-30 minutes and 6 
minutes posh-dosing for oral and iv routes, respec:tively. The mean ti,; of distribution was 1-1.3 
hours and the mean tx of elimination was 11-14.5 hours for both oral and iv routes. 'The AUCs 
for RBCs \vi:1.e :%bout a tenth of th:at obtained with plasma, suggesting little binding of XDE-742 
with RBC:.. 

X>E-742 uias rapidly excreted vitr the urine and feces with the majority of the radioactivity 
eliminated hq I2 and 24 hr post-dosing, respectively, and with some dose dependency in the 
routes of ex.ci-etion. At 48 hours post-dosing between 98 and 1 10% of the administered dose was 
recovered i!-, the urine, feces, tissues, carcasses and cage wash for all dose groups. The urine 
accounted ii:~r 57.78% and 30% of'the admini:stered dose from all low dose groups and high dose 
group, respectively, following 48 hours post-dosing. The feces accounted for 45-51 '% and 69% 
of the administered dose from all low dose groups (except for iv dose group) and high dose 
group, respectively. Following the iv administration of XDE-742, the feces accounted for. 17% 
of'the administered dose. Based 011 this, one might conclude that at least 17%) of the 
administeretl (lose would be excreted via the biliary route. For all dose groups, radioactivity 
recovered in  !he tissues/carcasses and the cage wash accounted for less than 1 % and 1-3%) of the 
;idministerc:tl dose, respectively. Also, no remarkable differences in tissue distribution or 
bioaccumull;llion were seen for all dose group:;. 

Volatile organics and C 0 2  in expired air were nut quantifiable for the low dose groups of both 
ring '4~-lat>eis of XDE-742 (groups 1 and 5). Group 2 animals (high dose) had <0.005 and 
0.001% of the administered dose detected in volatile organics and C102.  

There were a total of 7 radioactive peaks detected at >0.05?/6 of the administered dose in the 
excreta from the groups that were analyzed. Only parent XDE-742 and 2'-demethyl-XDE-742 
(XDE-742-IIM) were detected in all the matrices and ranged from 80-90% and 4-16% of the 
administert:ti dose, respectively. In the wine, tho parent XIE-742 and 2'-demethyl-XDE-742 
(XIDE-742-DM) ranged from 28-50 and 2-1 1%) of the administered dose, respectively. In the 
feces, XI>t:-::42 and 2'-demethyl..XI>E-712 ranged from 34-62 and 2-7% of the administered 
dose, respectrvely. No other peaks accounted hr .> 1.596 ofthe administered doseigroup. 
There were essentially no differences in the total radioactivity eiiininated in the urine and feces 
between tlic iwo different ring I4c-labels of XDE-742 when they wcre administered as a single 
oral dose. illso, there were 11tr differences amlong the distribution of parent XDE-742 and 2'- 
demethyl-:cl)E.-742 in the urine and feces. Four major peaks (4 in the urine and 2 in the feces, 
<:I ?6 of the athninistered dose each) unique to the n~etabolism of the triazole 14~-labeled XDE- 
742 sample:; would be cor~sislent with minimal I-ing cleavage occlurring during the metabolism of 
XD E-713.l 
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This metabolism study is classified acceptable/guideline and sati,sfies the guideline 
requiremenl:,; ibr a metabolism study (OPPTS 870.7.485 and OECD 417) in rats. 

COMPLIANCE: Signed and dated (;I,P, Qua111 y Assurance. and Data Confidentiality 
statements were provided. 

I. MATERIALS AND METHODS 

14 A. MATERIALA: C-XDE-742 was either lal~eled in fhe Het (triazole) or pyridine rings. The 
test material walj augmented with non-radio1al)eled XDE-742 in dose solution preparation as 
needed to t1r:liver the intended doses (as mg XDF.-742kg body weight). 

1 a. _?' Radiolabeled Test Compound: 

Radiolabeled .. Test 
Matgrkl 

---I ~i i iochemical  
I puriw 

Specific Activity 
-- I L.ofiBatch ll: 

~ ~ E - 7 4 2 - ~ e t - 2 - ' ~ ~  (triazole) 

90.5U/o [de~  ellnilled by H PLC] 

DAS In\.# 19(11 

XDE-742-ilet--2-'4~ (triazole) 

I h. ~~*&adiol~beled Test Compound: 

Radiolabeled Test -. ..... ~ ~ ~ - 7 4 2 - ~ ~ r i d i 1 1 e - 2 . 6 - - ~ ~ ~  
Material: . ..... 

. .. 

00.0% [determined b:y HPL,C'] 

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

Cilmmol .. [~~ridine-2,6-"'~]-~~~-742 
.................... . ....... ... 

! DAS Inv# 1505 
_- ...... .... ............ ............... 
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1 c.. Non-radiolabeled TesEompound: 

N~n:.R~diolabeledTe~ 
LM!!!exkL . ..~ . ... . -.- 

I 
~- 

Description: 
p~ - ~~. ... . 

I.,otlBatch #: 
~ . .  .. r Purity: 

. 

Contaminants: 
--- ~~ ~ I <.:as I. 

off wh~te  to vollow powder 
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2a. =e fororal dosing: 0.594 aqueous methylcellulosc 

2b. Vehicle for intravenous do sin^: The iv dosing emulsion was prepared using a modification 
of a published method. Cholic acid was dissolved in pH-adjusted Ringer's solution by stirring 
and slightly heating. L-a-phosphatidylchloine was added to a vial containing the ' 4 ( : - ~ ~ - 7 4 2 .  
To this, the corn oil and Rmger'slcholic mixtcue was added. The iv dose emulsion was 
homogeniz~?,:l and the pH 8 was vt:riiied and the emulsion was stored in the refrigerator until 
used. 

! 
3. 1 s t  animals: . iRat - - . ~~~ 

<VLTies: - ~~~ ~ ~ 

Strain: - T F i s c h e r  3 4  

Agelweight at ' 8-9 weeks; male:; 200 - -  260g 
study initiation: 

1 4 -. . -.  Source: I Jugular-vein c:annulated (JVL). I aconic Inc., Germantown, 
! 

New Y ork ((;.roups I and 6) 

Non-cmnu1ati:d: Charles Rivca I.,aboratories Inc., Raleigh, 
North Carcllina (Groups 2 ,  3: 4, and 7) and Taconic Inc., 
Germantovvn, New York (Group 5) 

, Housing: I Imdividual Roth-type metabolisn~ cages; or stainless steel 
1 cages with wire-mesh floors. Cages contained hanging 
i feeders ant1 a pressure activated lixit valve type watering 
/ svstems. 

1 Feed and Water: I Animals were provideil1,ab~iet'"Certified Rodent Diet #5002! 
I / (PMI Nutn~tion International, St. Louis, Missouri) in pelleted 

form. Feed and municipal water was provided ad libitum 
except that access to feeti was restricted to one pellet 
approximately 16 hours prior to the administration of test 
material to or.dly dosed rats and was returned about 4 hours 

/ post-dosing. Rats dosed intravenously were not fasted prior I 

! 
. . . . -- ---- - 

I E:nvironmental 

to dosmg. Drinlting water obt;%ined from the municipal water 
source was periodic,ally analyzed for chemical parameters and 
biological containinants by the municipal water department. 

--- --- 

Temperature: T;GGf'<' 
1 conditions: 1 Humidity: / 45-6XC% 

Air changes: 12-115110~ 

Photoperiod:: 12 hours dark112 hours light 
~ -~ L 

I Group I and :i nits were acclimated to the metabolism cages 
for six days prior to the start of 

.-....-p--..----...----- 
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1 I 
acclimated to the 

I laboratory ?For seven days prior to the start of study, including 
at least two davs in metabolislr~ cages. 

4. Ere~ar?!h of dosing solu~~om: I.'i\,e separate oral dose suspensions werc prcparcd in 
0.5",, ME1 IIOC IL"'. Only non-radioli~heled XI)L;-732 wa< addd to obtain thc nominal dose of 
1 0  mg XDE-742kg body weight for administrati'on to the repeated dose animals for 14 days. 
Groups 1-4 and 7 animals were administered with sepxate radiolabeled dose suspensions made 
with non-libeled and XDE.-742 (~et-2-I4c).  Group 5 dose suspension was prepared by adding 
an appropriate amount of non-radiolabeled and ~.~13-742-~~ridine-2,6- '4C. An iv dose emulsion 
was preparetf with unlabeled XDE-742 and l4( ; -~~l3-742 (Het). 

R. STUDY DESIGN AND METHODS 

I .  Groul,Arraneements.: -4nirnals were assigned randon~ly to the test groups noted in Table 
1. Animals in groups 1 and 6 (JVC rats) were selected based on the patency of the cannulas, 
then randon-iizetl, if applicable. Animals in p u p s  :1!-5 ant1 7 were: stratified by body weight and 
then randon~izctl by computer. 

T.4BLE 1. IJosing Groups and Study Design 

. Single low dose Ravage 
Single high dose gavage 

. iv administration -- --- . .- . .- 

. R2eated low d o 5 a v a ~  ~p~ - 

~1)1?-742-~et-2- 'Pi-  
13. f'lasma "c-con cent ratio^^-tlnle course 
' I'xcl-etdtissues, C02 and volatile organ~cs t if applicable) wcre collmzciled and analyzed for radio;tctivity 

;is: described below 
D. Srlccted urine and fecal samples were subjected to chemical analyisis 
. T h i s  segment of the study continued for 48 horns post-dosing when 2'25% of the administered dose was, 

reco\,ered in excreta 
F.  ~1)~-742-~yridine-2,6-'~~ 
Ci. I-llc sacrifice times wert: dettmnined from (iroup I data (30 minutes and 2 h post dosing for G.roups 3 

.>~i:i '4_ ~espectively). 

1 I .  I 1  d;clly oral doses of unlabeled XJIE 742 ib1l'owt:d by a single orsd dose of X D E - ~ ~ ~ - H C : ~ - Z - ' I :  

2. Dosing a.udsample collectioq: Group 1 and Group 5 animals received a single oral dose of 
' ?C:-XDE-~~? (FIet) or I4c-XD~-7,42 (pyridinr:) at a nominal dose level of 10 mgkg. Group 2 

14 animals recervetl a single oral tlosr: of 1000 mg C-XDE-74% (Het:)kg bw. Group 3 (C,,,,) and 4 
anim;il~ received a single 'oral do!,e of 10 mg 14('-:~~)~-74.2 (1Het)ikg. Group 6 animals 
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received a sungle intravenously ad~ninistered dose of10 mg ' 4 ~ - ~ ~ ~ ~ - 7 4 2  (Het)/kg. Group 7 
animals received 14 daily oral doses of 10 mg non-radiolabeled WDE-742kg followed by a 
single oral dose of 10 mg ' " - ~ ~ ~ - 7 4 2  (Het)/kg on day IS. 

a. Pharmacokinetic studies: The rats of Groups 1 (oral) and 6 (iv) were fitted with indwelling, 
jugular vein calu~ulae and plas~na/RBC I4c concentration-time course data was generated to 
estimate peak (C',,,,) and half-peak (% C,,) plasrniv'RBC l4(: concentrations after oral or iv 
administration of 14c-XDE-742 (Het). From Group 1 animals, approximately 0.1-0.2 ml blood 
were collected at 0.25, 0.5, 1,2, 4, 6, 8, 10, 12, 24, 36, and 48 hour post-dosing. From Group 6 
animals, three additional blood samples were collected after iv dosing at 0.05, 0.10, and 0.75 hours 
post-dosing, ~vhile eliminating the 6 h sample. 

All urine voided during the study was collected in dry-ice cooled traps with the exception of 
Groups 3 (C:,,,,,) and 4 (l/ZC:maX). The urine traps vvere changed at 12,24, and 48 hour post-dosing 
(terminal sacrifice). The cages were rinsed with water at the time the traps were changed and the 
rinse collecred. Each urine specimen and urin~:/cage: rinse was analyzed for radioactivity by LSS. 
Equal volume aliquots of urine samples (per group) from the 0 to 12-hour and the 12 to 24-hr 
collection ir~le~vals were pooled and stored at - 8 0  'C for chemical analysis. 

Feces were collected in dryice chilled containers at 24-hour intervals until terminal sacrifice at 48 
hours post-dosing. Aqueous homogenates (-25'%, wlw) were prepared from fecal samples at each 
collection interval and weighed aliquots of the homogenates were oxidized and quantitated for 
radioactivity by LSS. Equal vi~lume aliquots of  fecal homogenates from each animal were taken 
from. the 0 to 24-hour and 24 to 48-hour col1ec;tion intervals and pooled (per group). These pooled 
samples were stored at 8 0 ° C  pending later chemical analysis. 

IJpon exiting the cages, the expired air fiom Group I,:, and 5 animals were passed through 
charcoal to trap expired volatile organics. After exiting the charcoal trap, the expired air of 
Group 1 2 ,  and 5 animals was passed through a s,olution of monoethanolamine: 1 -methoxy-2- 
propanol (3:7 viv) to trap expired COz. Due to the absence of radroactivity associated with 
expired C(~) :  from Group 1 animals (not quantifiable to 0.01 '% of the administered dose), COz 
traps were used to collect expired air iimm the other groups 

The following tissues were collected at ~acrifi~ce ((Table 2), 2 days post-dosing for Groups 1,2, 5, 
6, and 7 l 'hc ti!jsues for Ciroup 3 (C,,,,) and Group 4 (%C,,,,) animals were collected at 30 
minutes anti :I, hours post-dosing, respectivcly 

TABLE 2. Tissues Collected at Termha1 Sacrifice 

i.,riincy 

I Ixcr 

p~ "renal fat 

red blood cells (F.BC) skin 

gastr~xntestinal (GI) tract spleen 
1 including ingestn] residual carcass 

i',l,tvrla (terminal) 
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The GI tract with contents, kidney, and liver were: collected and homogenized (- 3 3% 
homogenate). A weighed aliquot was solubilized or oxidized and analyzed for radioactivity by 
LSS. Blood was centrifuged to obtain plasma and analyzed for raiioactivity by LSS. The skin 
was removed fic~m the carcass and a representative skin sample was oxidized and analyzetl for 
radioactivity hy LSS. The spleen, perirenal fat, and RBC were directly oxidized without 
homogenizairion and analyzed for radioactivity by LISS. 

Samples with dpm less than twice the concurrently run background (blanks) were considered to 
contain insufficient radioactivity to reliably quanl.ify. For tissues, when a sample was non- 
quantifiable (NQ), that sample was assigned the quantitation limit (QL) for calculations and 
displayed a!; N Q  with the QL in parenthesis. '!The mean is calculatecl from actual values and 
calculated C)L values and presented as mean st:andard deviation (%:I SD), unless greater than % 
of the values are presented as NQ, in which case the mean is expressed NQ (X) t SD. If all 
tissue valucr: are NQ the mean is presented as NQ (01,) with no SID tlisplayed. 

b. Metabolite characterization studies: 
Selected urine samples (0-12 hour collection :intt:rval) and fecal sanlples (0-24 and 24-45 hour 

colilection iniorvals) were pooled by time and dose group. Distribution of metabolites and parent 
test material in urine and feces was determined in duplicate via high-performance liquid 
chromatography (HPLC) with in-line radiochr:mical detection. Identification of parent X1)E-742 
and metabolite 2'demethyl-X.I)E-'742 in the excreta was accomplished via LC-MUMS. 

3. Statistics: I>escnptive statistics were used, i.e., mean +: standard deviation. All calculations 
in the database were conducted using Microsoft ~xcel '  spreadsheets and databases in full 
precision motle (15 digits of accuracy). Certa~n pharmacokinetic parameters were estimated 
from  plasm;^ data, including .4UC (area-under-th4e-curve), C,,,, 14!C,,,, and elimination rate 
constants, .&sing the PK Solutions (Summit Research Services, Mont:rose, Colorado) 
pharmacokintric computer modeling program. 

A. Pharmacokinetic Studies: From Ciroups I and 6 anirnals, certain pharmacokinetic 
parameter>. were estimated from plasma and ri:d hlood cell concentration-time course data, 
including 13.1 . (? (area-under-the-curve), C,,,,, W,,,., and half-lives of elimination (Table : 3 ) .  
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I'ABLE 3. Plasma and Red I5lo'od Cell Kinetic Parameters Following 

Administrntio~n of I4c-x~~-742 a 

Plasma 
Group 1 -%Dose - Gmup 6 - Intravenous Dose 

Anirnil~ Fl~,nibor 04x3125 04A3126 04A3127 04A3126 Mean t SD 04A3145 04A3146 04A3147 Mean i SD ' 
Target Dose (mglkg) 100 10.0 10.0 1O.C 10.0 10.0 10.0 

Actual Dose [mglkg) 6.39 t i43 i.42 6.46 6.7 t o 5  9.81 9.92 9 24 ! I 7  i 0.4 
C m.,, d~r<,l<tti) 13.1 174  255 22.;' 19.8f5.1 a4.4 87.1 53.6 61.7 i 22.4 

Tm-" ib,o4~rsl il 5 05 0.5 0.:) 0.50 i 0.0 0.1 0.05 0.1 0 1 1 0 0  
Haitllfe Oirtnautlon (tm; hours) 1 56 1.28 1 15 1.34 1.33 t 0 17 1.23 0.79 0 88 '1.0 t0 .2  

Half-life t.irnirlation(t~~: hours, lil.7 102 10.5 10.7 11.0 i 1 1  13.6 15.3 14.3 1 4 5 t 0 6  
AUC (1,;1-,>11nl) 161 57.8 63.6 65.:! 61.9 f 3.2 96.5 65.6 75.2 8.58 t 10.7 
Vd 1\~11) 1915.5 1636.1 17735 1532.2 1716.9 f 170.7 1029.0 2560.7 2526.4 2372.0 t 297.6 
CI imlilti: 1114.8 111.3 116.f; 99.0 107.9 t 7.7 101.7 115.!l 122.9 112 5 t 10.8 

Red Blood Calls 

Group 1 -Oral Dose . Group 6 - Intravenous Dose 
Anirrlal Idrirnbei 04A3125 04A3126 04A3127 04A3126 Mear r SO 04A3145 04A3146 04A3147 Mean i S D  - 
large1 ! lore (rnglkg) 10.0 10 0 10.0 10.11 10.0 10.0 10.0 
Actual [lose (mglkg) 6 39 6.43 7.42 6.415 fi.7 L 0.5 9.81 9.92 9.24 9 7 f 0.4 
C,,, i l~qi 'nl l  1.6 1 5  0.8 0 t i  (1.1 ~ 0 2  2.9 15.3 6.9 1!4 i 6.3 
T m ~ ,  , , l ) 8 h l ~ ~ )  0.50 11.50 11.25 0:: 0.44 t 0.1 0.1 0.05 ill I:8l f 0.0 

Half-iilr Drslnbulion ( t k :  hours) 294 2 12 1.83 203 2.2: t 0.49 0.94 019 0 29 1:5 i 0 4 
Half-ilr Eltrnwnation (txo; hours) 48.9 65 3 98 0 2011 l o !  71 I 35 0 42.7 29 6 35.8 f 6 6 
AUC. [~.~j:~~ln#l) 1.5 3.8 5 8  6!? 13.0 + 1.6 9.3 10.6 1.3 13.2 * ' 7  

;I I raca were obtained frorn T;tble 10 on page 511 of'MRlD 469084l:l 

Concentration-Time -- Course oSRadioactivity in Plasma (Dose gro_up.s 1 and 6) 
Following a single dose o ~ " ~ c - x L ) E - ~ ~ ~  ;it 10 rngkg, a mean peak plasma concentration was 
calculated tat, he 19.8 pg/n~l (occurring at 30 minutes post-dosing:) and 61.7 pglml (occurring at 6 
minutes posi-closing) for oral and iv routes, re!;pectiveIy. 

The mean I),. of  distribution rangeti from1 -1.3 hours and the meail tvi of elimination ranged froin 
1 1 - 1  4.5 houri l i ~ r  oral and iv routes. The ,lLIC' vz~lue was 61.9 anclP5.8 ~ g - h d m l  for oral and iv 
routes, respc:i:tively. 

Concentratiorr--rime .... Course of Radioactivity in F'BC (Dose grouols i and 6) 
Following ;i single dose o ~ " ~ c - x I ) E - ~ ~ ~  at 1 0  m a g ,  a mean peak KBC concentration was 
calculated to be 0.7 pglml (occurring at 26 minutes post-dosing:) and 8.4 pg/ml (occurring, at 6 
minutes pc1:;t-dosing) for oral and iv routes, re:spectively. 'The mean I.!+ of distribution was 2.2 
hours and 30 minutes and the lnean t ' ~  of elimination was 105 and 35.8 hours for oral and iv 
routes, respectively. The AUC value was 5 and 9.2 pg-hr/inl for.ora1 and iv routes, respectively. 
The AUC!; wcra about a tenth of that obtained with plasma, sugge:sting little binding of XDE-742 
with RBC-; 

1. -- Preli~@ary expey&@: Not appl~cablc 
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The test compound was absorbed rapidly by rats as rnaximum plasma concentrations being 
attained within 30 minutes following a single oral or iv dose of 1 4 c - x ~ ~ - 7 4 2  at 10 mgkg. The 
urine accounted for 57-78'6 and 30% of the administered dose from all low dose groups and high 
dose group, respectively, following 48 hours post-dosing. 

3. Tissue distribution: 
The mean rad~oactivity remaining in tissucs and carcasses at 48 hours post-dosing was similar 
for all groups dosed at 10 mg ranging from 0.58-0.75% of the administered dose and the single 
oral 1000 mukg group animals had a mean of 0.3 5?/o of the administered dose. The following 
table sumnmnzes the distribution of radioactivity in rat tissues/organs collected at terminal 
sacrifice. \Jriiue,s are expressed as pprn equivalent of radioactive close administered (Table 4). 

Low dose tissue -- disposition (Groups 1 ,  3, and 4: l3et-2-I4c> 
In the group I animals, 48 hours after dosing, liiver (:0.28 ppm) and (3L tract (0.14 ppm) contained 
relatively higher concentrations than the other tissues, which individually contained less than 
0.05 ppm. 71'he animals from the groups 3 and 4 \were sacrificed at. 30 minutes (Cmax) and 2 
hours post- iicrsing (%Cmax) as detennined by data generated from group 1 animals. In groups 3 
and 4 aniina!ls, liver (18-20 ppm), kidney (7-1 3 pprn), plasma (1'7-30 ppm), RBC (5-8 ppm), and 
GI tract (1 :!.?- 135 ppm) contained relatively higher concentrations of'radioactivity; all other 
tissues conr;3ir1ed less than 3 ppm. 
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TABLE 4. Distribution of radioactivity in rat ~tissues/organs after administration of 
-- ...... 

Group 5be Group 6"' 1 G r o u p ?  ........ 

-- ...... , .. 

................ 

...... -- 

-. ...... 

?;iilgIc oral dose 
[' 1 , ~ l ' l l d ~  
ti 

~ ' ! ~ ' I I I ~ ~ X  

- \:')li-742-pyridine-2,4-'4~ 
1:xcr;ivenous (iv) admillistration ' i s :daily oral doses of unlabeletl XDE-742 followed by a single oral dose of "c- XDE-742 Wet-2-I4c 

I, 
-- hi) ~ii lue  is an average of tluee animals and the NQ limits of one animal 

I 
. -  i(,> value is an average of w e  animal and the N Q  linlits ol'three aui~nals 

1 ~~ > , , 
L : .  i;ilue is an average of one imimal and the NC) limits of two acdnials 

\, iliul: is an average of two zinimals and th,: NO limits of two animals 
I);>: I 15 r r r  obtained horn Table 3 on page 43 oI'MRID 46408412 
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Low dose t~ssuedispositio~~ (Group 5, p ~ r i d i n t : - 2 , 6 - ' ~ ~  ) -- 
In group 5 ;animals, 48 hours after dosing, liver and GI tract contained relatively higher 
concentrations of radioactivity (0.1 -0.3 ppm) and all other tissues contained less than 0.1 pprn 

Low dose I\: tissue -.- disvosition (Group 6: ~ & - & ! a ~  
In group 6 animals, 48 hours after dosing, kidney., liver. spleen and Ci1 tract contained relatively 
higher cont:a~trations of radioactivity (0.2-0.5 pplm) and all other tissues contained less than 0.1 
PP". 

Repeated L<lo&se IV tissue disposition (Group 7: Het-2-I4c) 
In group 7 animals, 48 hours after dosing, kidney, liver, and GI tract contained relatively higher 
concentration:; of radioactivity (0.9 -0.4 ppm) and all other tissues contained less than 0.1 ppm. 

High dose tissue disposition (Group 2: H ~ L - ~ - ' ~ c : I  
In group 2 animals, 48 hours after dosing, kidney (8 pprn), liver (17 ppm), plasma (3 ppn~:), skin 
(2 ppm), anti (;I tract (22 ppm) contained relatively higher concentrations of radioactivity and all 
other tissues contained less than 1 ppm. 

4. Excretio~!: 
XDE-742 was rapidly excreted via the urine and feces with the majority of the radioactivity 
eliminated t ~ y  12 and 24 hr post-dosing, respec:tively, and with sonne dose dependency in the 
routes of'excl-etion. At 48 hours post-dosing between 95 and 11096 of the administered dose was 
recovered i n  the urine, feces, tissues, carcasses; and cage wash for all dose groups (Table 5). The 
urine accounted for 57-7856 and 30% of the administered dose from all low dose groups and high 
dose group, respectively. The fect:s accounted for 45-5 1 % and 69% of the administered dose 
from all low dose groups (except for iv dose group) and high dose group, respectively. The iv 
administration of XDE-74:' demonstrated 17%8 excretion in the feces. For all dose groups (except 
for groups 3 and 4), radioactivity recovered in the tissues/car.casses and the cage wash acct:)unted 
for less than !(%I and 1-3%) of the administered dose, respectively. 

Volatile organics and COz in expired air were :not quantifiable for the low dose groups ofboth 
ring '4~-labels  o'f XDE-742 (groups I and 5). Group 2 animals (high dose) had <0.005 and 
O.Ol'Yo of the administered dose detected in volatile organics and COL,, respectively Volatile 
organics and ( ' 0 2  were not collected for groups 3,4: 6, and :I). 
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TAB1 i? 5. Recovery of radioact~b~ty i n  tlssues and cxcreta of rats after administration of 

'k .Xl)F.-742 

1, :;~nclt. oral dose 
' t.irl:ix 
" /!(:nlaa 

~l)i:-742-~yridine--2,6-'~~ 
intr;rvenous (iv) administration 
14 ilaiiy oral doses of unlabeled XDE-742 follow<:d by a single oral dose of I4c- XDE-742 I*B~-z-"c 

I Vh: quantifiable 
' a.oniains <0.005% of administered dosc 
I - W l i i  collected 

4ii! urnelfeces volded included in care wash - 
I :u(.?'~value is a mean of the NQ froin 3 animals and a value from 1 
' ' hli,an of 3 values and 1 NQ 
I>a:a :' cr? obtained from Table 2 onpagz 42 of blRID 469084 12 
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B. Metabolite characterization s-: 
There were a total of 7 radioactive peaks detectecl at >0.05% of the administered dose in the 
excreta from groups 1,2, 5 and 7. Only parent XDE-742 and 2'-der~iethyl-XDE-742 were 
detected in all the matrices and ranged fiom 8:s-90%) and 4-1 6% of the administered dose, 
respectively. In the urine, the parent XDE-742 and :2'-demethyl-XDE-742 ranged from 28-50 
and 2-1 1% 1:lt'the administered dose, respectively. In the feces, XDE-742 and 2'-demethyl- 
XDE-742 rangeti from 34-62 and 2-7% of the adlniriistered dose, irespectively. No other peaks 
accounted k.)r 4.5% of the administaed dose. The high-dose group's (group 2) pooled urine 
did not yield any unique metabolites. Relative to the parent. there was less metabolite 2'- 
de~nethyl-.Xl)f:-742 compared to other gnlups. 

'The major rrretal,olite, 2'-demethyl-XDE-742, was formed via 0-dealkylation of XDE-742. A 
proposed ntetabolic pathway of XDE-742 in rats is presented in Figure 1 .  

Figure 1. Proposed metabolic: pathway of XDE-,742 in rats 

XDE 74% -!-I :Irxmelbyl-XI>k:- 1 4  1 

There were essentially no differences in the total ratlioactivity eliminated in the urine and feces 
between the two different ring I4c-labels of XDE:-742 when they were administered as a single 
oral dose. ' I  hcre were also no differences among the distribution of' parent XDE-742 and the 
major metabolite, 2'-demethyl-XDE-,742, in the urine and feces, lFclur major peaks (4 in the 
urine and 2 1 1 1  the feces, < I  % of the administered dose each) unique to the metabolism of the 
triazole '?('-labeled XDE-'742 samples wc~uld be consistent with minimal ring cleavage occurring 
during the metabolism of XDE-742. 
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111. DISCUSSION 

A. Investigators' conclusions: The data irldicate XDE-742 was rapidly absorbed ant1 I4c- 
X1)E-742-derived radioac1:ivity was rapidly ex:creted. Saturation of absorption was observed 
between the: doses of 10 and 1000 mg XDE-74211cg leading ro a decrease in the bioavailability o:F 
X1)E-742. Between 85 and 90% of the XDE-7421 dosed was esseiitially unchanged in the urine 
and feces. One major metabolite hund at 4-115% ofthe administered dose in the urine and feces 
was 2'-den~ciilyl-XDE-74:!. Volatile organics and C02 were negligible for the low dose groups 
of both ring '"(:--labels of XDE-742 (groups I and 5:) and group 2 animals (high dose). 

1.1 Based on the time to peak plasma or RBC radioactivity levels, C:-XDE-742 was rapidly 
absorbed and eliminated both by oral and iv routes. Following a single dose of I4~-XD~:-742 at 
10 mgikg, a inem peak plasn~a or RBC conceritrsltion was reached at 26-30 minutes and 6 
minutes post-dosing for oral and iv routes, respectively. The mean I:;,$ of distribution war: 1-1.3 
hours and thtt mean 1% of elimination was 11-14.5; hours for both oral and iv routes. 'The AUC:s 
for RBCs weru about a tenth of that obtained with plasrna, suggesting little binding of XDE-742 
with RBC!: 

XDE-742 was ravidlv excreted via the urine and feces with the tnaioritv of the radioactivitv 
A < > .  

eliininated hy 12 and 24 hr post-dosing, respectively, and with some dose dependency in the 
routes of excretion. At 48 hours post-dosing betvieen 98 and 1 10Y0 of the administered dose was - 
recovered 111 the urine, feces, tissues, carcasses an!d cage wash for all dose groups. The urine 
acc:ounted 5:ir 5'-78% and 30% ofthe administerled dose from all low dose groups and hi& dost: 
group, respectively, following 48 hours post-dosing. The feces accounted for 45-51% and 69% 
of the administered dose from all low dose group!., (except for iv dose group) and high dose 
poup, respectiv~:ly. Following the iv administration of XDE-742, the feces accounted for 17"0 
of the admir~lslcred dose. Based on this, one niiglht conclude that at least 17% of the 
administered dose would be excreted via the biliary route. For all dose groups, radioactivity 
recovered i r ~  the tissueslcarcasses and the cage wash accounted for less than 1% and 1.396 of the 
admirusterec2 dose, respectively. Also, no rem;lrkable differences in tissue distribution or 
bioa~cumulnri~~n were seen for all dose groups. 

Volatile organics and COz in expired air were not quantifiable for !the low dose groups of both 
. 14 nng C-lal7~cls of XDE-742 (groups 1 and 5). Gr~:)up 2 animals (high dose) had c0.005 and 

0.001 % trf tlki: administered dose detected in vola1:ile organics and CC)2 

There were .a total of 7 radioactive peaks detected at >0.05% of the administered dose in the 
excreta frorrl the groups that were analyzed. Only parent XIIE-742 and 2'-demethyl-XDE-742 
(DE-742-DM) were detected in all the matrices anti ranged from 80-90% and 4-16% of'tlie 
administereti tlose, respectively. I11 the urine, the parent XDE-742 and 2'-demethyl-XDE-'742 
(XDE-742-I>M) ranged from 28-50 and 2-1 1%) of'the adininlstered tlose, respectively. In the 
feces, X)t- '742 and 2'-dernethyl->iDE-742 ranged from 34-62 anti 2-7% of the administered 
dose, respecrri.i:ly. No other pcaks accounted t'or > I  .5% of the administered dose l~~oup .  

There were c:isaltially no differences in the total radioactivity elilr~inated in the urine and feces 
between thc i\:vo different ring 14~--lahels of XIIE-742 when they were administered as a single 
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oral dose. Also, there were no differences among the distribution of parent XDE-742 and 2'- 
de~nethyl-XIIE-742 in the urine and feces. Four major peaks (4 in the urine and 2 in the feces, 
<:I% of the administered dose each) unique to the metabolism of the triazole l4c-labeled XDE- 
742 samples would be consistent with minimal ring cleavage occr~mng during the metabolism of 
XDE-742. 

B. Reviewer comments: 
These experiments provided data describing the absorption, distribution, biotransfomation, and 
excretion ot' "k- XDE-742! by rats following a siingle oral dose of 10 or 1000 mgkg  or a 14-day 
repeated oral dose (1 0 mglkg) of unlabeled XI)E-742 followed by a single oral exposure to 10 
mgkg I4c- XDE-742. This was a well-designed and conducted study that describes the 
metabolisn~ ofthe test article in rats. 

The registrant, the Dow Chemical Company, orip:inally prepared this STUDY PROFILE 
TEMPLATI! (S'TP) (MRII) 46908609) in HEII's DER format. The HED reviewers may have 
added minor adjustmentsladditions to the origi.na:l S'TP. The concl.usions of the study and 
assignmenl oi'it:s classification as determined hy IjED reviewers are in the Executive Summary 
above. 

C. Study deficiencies: 
1 here wert n\> deficiencies. that affected the conduct or outc~~me of the reviewed studies. 
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EPA Reviewer: Paul C h n  Signature -_ 
Reregistration Branch 1, Health Effects Di\isi(on (7509C) Date: --_ __ 
EPA Secondary Reviewer: m b e r l y  Hamer Signature: 
Registration Action Branch 2, Health Effects Division (7509C') Date: - 

STUDY TYPE. Metabolrsm -rat; C)PPTS 850 7485 (485-11; OECI) 41'7 . . . 

DP BARCODE:: D332276 

P.C. CODIS: 108702 . .. . 

TEST MA'TERIAL (RADIOCHEMICAL I'UIRITY): 

Triazole-nng "4~-labeled XDE-742 (99.5% a.i.) 
Pyridine-ring, "c-labeled :XDE-742 (1 0006 a.i.) 
Non-radiolahelsd XDE (98.0% a.i.) 

SYNONYMS: N-(5,7-dimethoxy[l,2,4]t~azolo[l,5-a]pyrimidin-2-yl)-2-melhoxy-4- 
(trifluoro~1t~tliyI)-3-pyridinesulfonamide X666742, Pyroxsulam, BAS-770H, XR-742 

CITATION: !;. C. Hansen, l3.S., A.J. Clark, B.S., D.A. Markhan., B.S., and A.L. Mendrala, 
M.S. (2005). XDE-742: Metabolism and Pharm~acolunetics of l 4 # c . - x ~ ~ - 7 4 2  in Male Fischer 
344 Rats I'ollowing Single and Repeated Oral Administration. T~~xiwlogy  &. Environmental 
Research z~nd Consulting, The Dow Chenlical Company, Midland, Michigan. Study ID: 
04101 9 ,  I 3  Dt:~ember 2005. MRID 4690841 2. Unpublished. 

SPONSOR: [)ow AgroSciences LI.C, 9370 Zic~nsvllle Ro,~d, Indianapolis, Indiana 46268 

EXECUTIVE .. . . .- SUMMARY: In a rat metabolis~m study (MRID 46908412), ''~-pyroxsulam 
("'c-XDE-,732; batch no. DAS In+ 1901 ; purity 99.SU/" a.i.; triazole-ring 14c-labeled) was 
administer& as an aqueous METHOCELTM suspension by oral gizvage to groups of three or four 
male Fischet. 3/14 rats as a single nominal dose of 10 or 1000 mg pyroxsulam (XDE-742) per kg 
body weight.. Another group of four male rats was administered 14 daily 10 mgikg oral doses of 
unlabeled XDE-742 followed by a slngle 10 m a k g  triazole-ring I4C-labeled XDE-742 on day 
15. An atirii~ional group of four male Fischer 344 rats was admin.istered a single oral nominal 
dose of 10 tndkg of pyridine-ring '4~-labeletl XDE-742 (batch no [>AS Inv# 1905; purity 100% 
xi.) to detennine if ring separation occurs during metabolism. In order to determine the biliary 
eliminatiorl of ' 4 ~ - ~ ~ ~ - 7 4 2 ,  three male rats were administered an intravenous (iv) emulsion of 
10 In,&% tl-i:mle-ring '4(:-labeled XDE-742. 

The data indicate XDE-742 was rapidly absorbe'd and '4~-~~-:74:!- t ler ived radioactivity was 
rapidly cxcrcicd. Saturation of ahsorption was observed between the doses of 10 and 1000 mg 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 122 of 139 

PI l<I JX'i_lJLAMIPC Code l08iQ 
Metabolism study (2005) Page 2 of 17 

OPPTS 870.748510ECD41'1 

XDE-742lkg ieading to a decrease: in the bioavailability of )(DE.-742. Between 85 and 90% of 
the XDE-742 dosed was essentially unchanged in the urine and feces. One major metabolite 
found at 4-1 6% of the administered dose in the urine and feces was 2'-demethyl-XDE-7.12. 
Volatile organics and C 0 2  were negligible for the: low dose goup!; of both ring I4c-labels of 
XIIE1-742 (jm,ups 1 and 5) and group 2 animals (high dose) 

I 4  Based on the lime to peak plasma or RBC radioactivity levels, C:-XDE-742 was rapidly 
absorbed and eliminated both by oral and iv routes. Following a single dose of 14~:-2XD~-742 at 
10 mglkg, a mean peak plasma or RBC concentration was reacheti at 26-30 minutes and 6 
minutes post-dosing for oral and iv routes, respectively. The mean t,,; of distribution was '1 -1.3 
hours and the meant% of elimmation was 1 1-1 4.5 hours fc~r both oral and iv routes. The AUCs 
for KBCs were about a tenth of that obtained with plasma, suggesting little binding of XDE-742 
with RBCs 

XI>I3-742 was rapidly excreted vio the urine and feces with the m,ajority of the radioactivity 
eliminated hy 12 and 24 hr post-dosing, respectively, and with some dose dependency in the 
routes of er.crction. At 48 hours post-dosing between 98 and 11 0% of the administered dose was 
recovered in  t:he urine, feces, tissues, carcasses and cage wash for all dose groups. The urine 
accounted f-II 5'7-78% and 30% of the administered dose Siom all low dose groups and high dose 
group, respcc:tively, following 48 hours post-clos:~ng. The feces accounted for 45-51'% and 69% 
of the administered dose from all low dose groups (:except for iv close group) and high dose 
group, respectively. Following the iv administration of XDE-742, the feces accounted for 17% 
of the administered dose. Based on this, one might conclude that at least 17% of the 
administered tlose would be excreted via the b i l i a ~  route. For all dose groups, radioactivity 
recovered :din the tissues/carcasses and the cage wash accounted far 'less than 1 % and 1 -3Yi1 of the 
administered dose, respectively. Also, no remarltable differences in tissue distribution or 
bioaccumula~ion were seen for all dose groups. 

Volatile organics and COz in cxpired air were not quantifiable for the low dose groups of both 
ring '4~-lal>els of XDE-742 (groups 1 ant1 5). Group 2 animals (high dose) had 4 . 0 0 5  and 
0.001 % o f  the administerd dose detected in \iol;itile organics ancl C 0 2 .  
There wert: ;:I Lotal of 7 radioactive peaks detecte'd at >0.0.5'1/0 of the administered dose in the 
excreta fiom the groups that were analyzed. Only parent XDE-742 and 2'-demethyl-XDE-742 
(DE-742-13M) were detected in all the matrices and ranged fionn 80-90% and 4-1 6% of the 
administel-ed dose, respectively. In the urine, the parent XDE-742 and 2'-demethyl-XDE,-742 
(XUE-742..T:lM) ranged from 28-50 and 2- 11 '%) of the administered dose, respectively. In the 
feces, XDE<..742 and 2'-dcmethyl-XDE-742 ranged from :34-62 and 2-756 of the administered 
dose, respectively. No other peaks accounted for >1.59/0 of the administered dose/group. 
There were cssentially no differences in the total radioactivity eliminated in the urine and feces 
between thc two different ring 14(:-labels of XDE-742 when they were administered as a single 
oral dose. .'\[so, there were no dilTerences among the distribution of parent XDE-742 and 2'- 
clemethyl-:il?E-742 in the urine and feces. Four major peaks (4 in the urine and 2 in the feces, 
4 3 6  of tht: administered tlose each) unique ttr the metabolism of the triazole I4c-labeled XDE- 
742 sarnpics ivould be consistent with minimal ring cleavage occurring during the metabolism of 
XDE-742 
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This metabolism study is classified acccptablelgrideline and satisfies the guideline 
requirement.; f o r  a metabolism study (OPI'TS 870.7485 and OECD 41 7) in rats. 

COMPLIANB: Signed and dated GLP, Quality Assurance, and Data Confidentiality 
statements wrre provided. 

I. MATEHI.4LS AND METHODS 

14 A. MATERIALS: C-XDE-742 was either labeled in the Het (:tiazole) or pyridine rings. The 
test material was augmented with non-radiolal~e11:d XDE-'742 in dose solution preparation as 
needed to tieliver the intended doses (as mg XDE-742/kg body weight). 

la .  I"' Radiol~beled Test Compound: 

Radiolabeled Test ~ ~ ~ - 7 4 2 - l ~ e t - 2 - . ' ~ ~ :  (t~iazolk) 
Material: 

. . . .- ~ ~ 

1 Radiochemical '1 99.5% Idetenmined by HPLC] 
I purity 

- 1 ~ ~ ~ ~ ~ .  --~.---.~------~-.-.~--.--.-.-----...~_--p-.--.--. 

/ Specific Activity 36.6 mCi/mmol - [fict-.2- 'k]-~1)~-742 
/ . .I__-- _ . 
I 
: I,ot/Batch #: 
t 

DAS lnv# 1 901 
-~ . ~ ~~ 

I b. 2E~adjolabeled Test Compound: 

Radiolabeled Test XDE- 742.-pyridine-2,h- I4c 
Material: . .. 

~~ ~ ~ ~ I 
Radiochemical 1 100.0% [determined by HP'LC ( 

/ Specific Activity 43.7 mCiimrnol - [~yridine2,6-'~~]-~~~-741 
. I ~ -_ ~ 

I 
I LotJBatch #: t DA S Inv#l 1 00.4 

. ~ ~ . -~ -~ . -- - - ~ - ~ ~ ~- ~~~ ~ -I 
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lc .  Non-radiolabeled Test Compound: 

I 
.~ -- -~--.-~--~-~... ~ ~ -~ ~~ 

~oKadiolabeled~ / XDE-742 
Material: i 1 

I 1)escription: 
..- 4~ . .. .. t 1 off whtte to yellow powder -.--I ----- ~ ~ 

I,ot/Batch #: TSN103826: ]Lot:# 0952-52-01 

Purity: I- _ 



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R149994 - Page 125 of 139 

p\iH(.itS!JLAM/I'C Code J.08702 
%ietal)oliism study (2005) Page 5 of 17 

OPPTS 870.7485/OECD417 

2a. Vehicle for_oral dosing: 0.5% aqueous methylcellulose 

2b. Vehicle-for intravenous d m :  The iv closiing emulsion was prepared using a modification 
of a published method. Cholic acid was dissol,ved in pH-adjusted Ringer's solution by stirring 
and slightly heating. L-a-phosphatidylchloine was added to a vial containing the I4(:-xIl~-742. 
To this, the corn oil and Ringer'sfcholic mixture was added. The iv dose emulsion was 
homogenized and the pH 8 was verified and the emulsion was stored in the refigerator until 
used. 

~ 

... ~~ 

; 8-9 weeks; males 200 -- 260g 
study initiation: I 

I ~oarce:  I Jugular-vein c:annulated (JVC): Taconic Inc., Germant~:,wn, 1 ! 
I I New York (Groups I and 6 )  i 

: Non-cannu.lat~ed: Charles River Laboratories Inc., Raleigh, 
i North Carolina (Groups 2, 3., 4, and 7:) and Taconic Inc:., 

I Germantown, New York (Group 5) 
~ .. ~< ~ I 

I-Iousing: Individual Roth-type nietabo1i;sm cages; or stainless steel I 
/ cages w~th  wtre-mesh floors Cages contained hanging 1 / feeders and a pressure activated ljxit valve type watering 

(PMI Nutrition International, St, Louis, Missouri) in pelleted 
I form. Feed and municipal water was provided ad libitum 

I 1 except that access to feed was restricted to one pellet I 
approximartel y 16 hours prior I:O the administration of Lest 
matmal to orally dosed rats and was returned about 4 hours 
post-dosing. Rats dosed intravenously were not fasted prior 

I 1 to dosing. Drinking water obtained from the municipal water / 
source was periodically analyzed for chemical parameters ancl 

.. ~ ,.. . . .- - -. 
biological contaminants by the municipal water tlepartment. 

i Environmental Temperature: I I 9-2.I0C 
1 conditions: Humidie: 1 45-68% 

1 
I / Air changes : / 12-1 ihour  I 

Acclimation Orouli I and 5 rats were acc:limated to the metabolism cages 
1 period: 
I ~~ 

upon amval to ihe laboratoty for six days pnor to the start of] 
. .  . L :- : - -  
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I ! dosing. Rats i n  Ciroups 2. 3, 4, and 7 were acclimated to the 
laboratory for seven days prior to the start of study, including 

I at least two days in metabolism cages. 
L I. -_.p_-_._ _ 

4. Preparation of dosine solutions: Five separate oral dose suspensions were prepared in 
0.5% METl-lOCEL'M. Only non-radiolabeled XDE-742 was added to obtain the nominal dose o'f 
10 mg XDE-742kg body weight for administration to the repeated dose animals for 14 days. 
Groups 1-4 rind 7 animals were administered ~ ~ i t h  separate radiolabeled dose suspensions made 
with non-labeled and XDEC-742 (11et-2-'~~). Group 5 dose suspension was prepared by adding 
an appropriate amount of non-radiolabeled and ~ ~ ~ - 7 4 2 - ~ y r i d i n , : - 2 , 6 - ' ~ ~ .  An iv dose ~mulsion 
was preparc?d with unlabeled XDE-742 and ' 4 ~ - > ~ ~ - 7 4 2  (Het). 

B. DESIGN AND METHODS 

I.  m . . A z a n ~ e m e n t s _ :  Anirnals were assigned randomly to the test groups noted 111 'Table 
1. Animal:; in groups 1 and 6 (JVC rats) were selected based on the patency of the cannulas, 
then randomi~ed, if applicable. Anirnals in groups 2-5 and 7 were stratified by body weight and 
then randon-uxed by computer. 

TABLE 1 .  Dosing Groups and Study Design 

. iv administration 

. Repeated low . dossav- - 
A. %DE-742-Het-2-'*C 
13 i'lasma '4~-concentration-rime course 
C tixcn:ta/tissues, C02  and volatile organic.; (il~applicahle) were co~llected and analyzed fix radioactivity 

as described below 
11. Selet:ted urine and fecal samples were subjected to chemical analysls 
T ihrs segment of the study continued for 48 hours post-dosing \when 295% of the administered dose war 

recovered in excreta 
I: ~1)~-742-pyridine-2,h-"C 
G The sacrifice times were determined frorn Group I data (30 nlinutes and 2 h post dosing for Ciroups 3 

:ind 4, respectively). 

14 14 daily oral doses of unlabeled X7E-742 followed by a single oral dose of ~ 1 ) ~ - 7 4 2 - ~ e t - 2 - ' ~ ~  

2. w a d  sample collection: Group 1 and Group 5 animals received a single oral dose of 
14~ : -~11~-742  (Het) or l 4 c - x ~ ~ . - 7 4 2  (pyridine) at a nominal dose level of I0 mgkg. Group 2 
animals tcceived a single oral dose of 1000 mg I4c-xDIi-742 (Het)/kg bw. Group 3 (C,,) and 4 
(%C,,,) :ti~imals received a single oral dose of' I0 mg '"c-XDE-742 (Het)/kg. Group 6 animals 
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received a srngle intravenously administered dose of I0 mg ' 4 ~ - ~ ~ - 7 4 2  (Het)kg. Group 7 
animals received 14 daily oral doses of 10 mg non-radiolabeled XDE-742kg followed by a 
single oral dose of 10 mg "c-XDE-742 (Het)/kg on day 15. 

a. Pharmacokinetic studies: The rats of Groups 1 (oral) and 6 (ic) were fitted with indwelling 
jugular vein and plasmdKBC ' 4 ~  concentration-time course data was generated to 
estimate peak (C:,,) and half-peak ($4 C,,,) plasmdRBC I4c conl:entrations after oral or iv 
administration of 1 4 c - x ~ ~ - 7 4 2  (Het). From Group 1 animals, ap!proximately 0.1-0.2 ml blood 
were wllectcrl at 0.25, 0.5, 1, 2, 4, 6, 8, 10, 12, 24, 36, and 48 hour post-dosing. From Group 6 
animals, three additional blood samp'les were collected after iv dosing at 0.05, 0.10, and 0.75 hours 
post-dosing. while eliminating the 6 h sample. 

All urine voided during the study was collected in dry-ice cooled traps with the exception of 
Groups 3 (C,,,,) and 4 (%Cmx.). The urine traps were changed at 12,24, and 48 hour post-dosing 
(terminal sacrifice). The cages were rinsed with water at the time the traps were changed and the 
rinse collected. Each urine specimen and urinelcage rinse was analyzed for radioactivity by LSS. 
Equal volume aliquots of urine samples (per group) from the 0 to 12-hour and the 12 to 24-hr 
collection intenials were poolcd and stored at - 8 0  "C for chemical analysis. 

Feces were collected in dry-ice chilled containers al. 24-hour intervals until terminal sacdice at 48 
hours post-ciosing. Aqueous homogenates (-2596 w/w) were prepared from fecal samples at each 
collection interval and weighed aliquots of the homogenates were: oxidized and quantitated for 
radioactivity by LSS. Equal volume aliquots of fecal homogenat~:~ from each animal were taken 
from the 0 t o  14-hour and 24 to 48-hour collection intervals and pooled (per group). These poole:d 
samples were stored at -80°C pending later che~nical analysis. 

IJpon exiting the cages, the expired air fiom Group 1,2, and 5 animals were passed through 
charcoal to trap expired volatile organics. After exiting the charcoal trap, the expired air of 
Group 1. 2, and 5 animals was passed through a solution of monoethanolamine:l-methoxy-2- 
propanol (,'2:7 vlv) to trap expired COz. Due 110 the absence of radioactivity associated with 
expired Cli- tLom Group I animals (not quantifiable to 0.01 % of the administered dose), CO* 
traps were riot used to collect expired air from the other groups. 

The following tissues were collected at sacrifice (Table 2), 2 days post-dosing for Groups 1, 2, 5 ,  
6 ,  and ' 7  The tissues for Group 3 (C,,,) and Group 4 (!/2Cnlax) animals were collected at :30 
minutes ar~ti 7 hours post-dosing. respecrive1:i. 

TABLE 2. Tissue!r Collected at Terminal Sacrifice 

I< h e y  red blood cells (RBC) skin 

J . IVCT gastrointestinal (GI) tract spleen 

!>enrenal fat [including ingesta] residual carcass 

i11ZiSma (terminal) 
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The GI tract with contents? kidney,, and liver were collected and homogenized (- 3396 
homogenate), A weighed aliquot was solubilizedl or oxidized and analyzed for radioactivity by 
LSS. Blood was centrifuged to obtain plasma anti analyzed for radioactivity by LSS. The slun 
was removed from the carcass and a representative skin sample was oxidized and analyzed for 
radioactivityy by LSS. The spleen, perirenal fat, and RBC were tlirectly oxidized without 
homogenizelion and analyzed for radioactivity by LSS. 

Samples with dpm less than twice the concurrently run background (blanks) were considered to 
contain insufficient radioactivity to reliably quantify. For tissues, when a sample was non- 
quantifiable (NQ), that sample was assigned the quantitation linlit: (QL) for calculations and 
displayed as N Q  with the QL in parenthesis. 'The mean is calculated from actual values and 
calculated f)l. values and presented as mean standard deviation (X r SD), unless greater than % 
of the values arc presented as NQ, in which case the mean is expressed NQ (X) i SD. If all 
tissue values ;ire NQ the mean is presented as NQ (QL) with no SD displayed. 

b. Metabolite characterization studies: 
Selected urine samples (0-12 hour collection interval) and fecal san~ples (0-24 and 24-48 hour 

collection intervals) were pooled by time and dolse group. 1)istribution of metabolites and parent 
test material in urine and feces was determined im duplicate via high-performance liquid 
chrcomatogaphy (HPLC) with in-line radiochemical detection. Identification of parent XDE-742 
and metaholitc 2'demethyl-XIIE-'74'2 in the excreta was accomplished via LC-MSIMS. 

3. Statistics: Descriptive statistics were used, i:.e., mean : t  standard deviation. All calculations 
in tlle database were conducted using Microsoft ~xce l "  spreadsheets and databases in fill1 
precision mode (1 5 digits of accuracy). Certain pharmacokinetic parameters were estimated 
from p1asili;l data, including AU<:: (area-under-the-curve), C:,,,, %C,,,, and elimination rate 
constants. tising the PK Solut~ons (Summit Research Services, Monlrose, Colorado) 
pharmacokinetic computer modeling program. 

A. Pharmacokinetic Studies: From Groups 1 and 6 animals, ccrtain pharmacokinetic 
parameters; were estimated from plasma and red blood cell concentration-time course data, 
including ,4( iC' (area-under-the-curve). (1,,,, I/2Cmilx, and half-lives of elimination (Table 3) 
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TABLE 3. Plasma and Red Blood Cell Kinetic Parameters Following 

Administration of I 4 c - ~ ~ ~ - 7 4 2 ,  ' 
Pla5mJ 

Grou 1 2 1  Dose Grou 6 - Intravenous Dose 
Anmial Nuinher 04A3125 04A3126 0:M127 C84A3128 Mean f SD - 04A3145 04A&46 04A3147 Mean f SD 
iargel D o n  (mglkg) 100 10.0 10.[1 100 100 10.0 10.0 

Actual Dose imylkyj 
[;",*" (v!>lrr,l, 

'rma. < n o ~ ~ j  

HaK-life Clistnbution ( 1 ~ :  houci) 

Hall-life Eljrninatlon (I,.; hours) 
AUC (yy-hrlml) 
' id lml) 
21 (rnl'.,.' 

Red Blood Cells 

-- Group 1 3 3 1  Dose .. Group 8 -intravenous Dose 
Anvnal Number 04.43125 04A3126 04A3127 34L3128 Mean f SD 04A3145 04.43146 04A3147 Mean *SD 
Targel Dose (mukyl 10.0 10.0 10.0 10.0 10.0 10.0 1 0 0  
Adila: Dose (mgikg) 6.39 6 43 7.42 6.46 6.7 i 0.5 981  9.92 9.24 '3.7 * 0.4 
C,"", [vQ1n7i) 0.8 0.5 0.11 0.6 0 7 t 0 . 2  2.9 15.3 6.9 8.4 i 6.3 
T,na, ;no#>rxj 0.50 05C 0.25 0.5 0.44 f 0 1  0.1 0.05 0 1  0.1 i 0.0 

Half-life ~isttibutlon (t,m houls) 2.94 2 1 i  1.83 2 03 : ! 2 3  * 0.49 0 94 0.19 0.29 0.5 t 0.4 

Hall~life Elimination Itsa; hours) 48.9 65.3 98 0 208 105.l! i 71 6 35.0 42 1 29.6 35.8 t 6.6 
AUI: ~lq-hriml) 3.5 3.6 5.8 6 9  5 11 r 1 6 9.8 10.6 7 ?, 9.2 f 1.7 

'. i h t d  were ohtamed from 1 able 10 on p a y  < O  of MRID 4690841 2 

Concentration-Time ~. -- Course of Radioactivit~ in Plasma (Dose groups 1 and 6 )  
Following a single dose of I4c-xD~-742 at 10 rngtkg, a mean peak plasma concentration was 
calculated ict bc 19.8 pglml (occuning at 30 minutes post-dosing) and 61.7 ~glrnl  (occurring at 6 
minutes post-dosing) for oral and iv routes, respectively. 

The Inearl I,,, of distribution ranged li-om 1-1 .a hours and the mean 11,~ of elimination rangcd from 
11-14.5 hours for oral and iv routes, l'he AUC' value was 61.9 and 85.8 pg-hrlml for oral and iv 
routes, respectively. 

C:oncentratao_n_-Time Course of Radioactivity in RBC (Dose group:; 1 and 6 )  - 
Following a single dose of I4c-x~I3-742 at I0 m&g, a mean peak RBC concentration was 
calculated to be 0.7 pglml (occu~ring at 26 minutes post-dosing) and 8.4 pglml (occurring at 6 
minutes post-dosing) for oral and iv routes, respectively. The me:atl tx of distribution was 2.2 
hours and i 0  minutes and the mean t% of elimination was 105 and 35.8 hours for oral and iv 
routes, respectively. The AlJC value was 5 and 9.2 pg-hrlml for oral and iv routes, respectively. 
The A L l C r :  were about a tenth of'that obtained with plasma, suggesting little binding of'XDE-742 
with RR(.'<.;. 

1 .  Preliminary experiment: Not app111:ahle 
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The test conzpound was absorbed rapidly by rats as maximum plasma concentrations being 
attained within 30 minutes following a single oral or iv dose of 14C-XD~-742 at 10 mgkg. The 
urine accounted for 57-7896 and 30% of the administered dose from all low dose groups and high 
dose group, rcspectively, following 48 hours post-dosing. 

3. Tissue distribution: 
The mean radioactivity remaining in tissues arid carcasses at 48 hours post-dosing was similar 
for all groups dosed at 10 mg ranging from 0.58-0.75% of the atfnlinistered dose and the single 
oral 1000 mgl'kg group animals had a mean of'0.35?/0 of the administered dose. The following 
table sumi~arizes the distribution of radioactivity in rat tissueslorgans collected at terminal 
sacrifice. 'Values are expressed as ppm equivalent of radioactive dose administered (Table 4). 

Low dose tlssue disposition (Groups 1, 3. and 4: ~et-2- '~( : )  
I n  the group 1 animals, 48 hours after dosing, liv'er (0.28 ppm) and C;I tract (0.14 ppm) 'ontained 
relatively higher concentrations than the other tissues, whlch individually contained less than 
0.05 pptn. The animals from the groups 3 and 4 were sari-ificed at 30 minutes (Cmax) and 2 
hours post- dosing (XCmax) as determined by data generated from goup  1 animals. In groups 3 
and 4 animals. liver (18-20 ppin), kidney (7-13 ppm), plasma (17-30 ppm), RBC (5-8 ppni), and 
Ci1 tract (1 24- i 35 ppm) contained relatively higher concentrations of radioactivity; all other 
tissues col-~tair~ed less than 3 pprn 
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c,, 'I.,. .. 0.143 3: 

0.078 10.255 

Krdncv 0.040 :r 
0.010 0.632 ....... 

I : Y C I  0.283 :t 16.684 + 
0.022 2.008 ......... 

Piasn~a 0.048 -k 3.426 i 
0.007 1.440 

--- ........ 

fa! 
Prr~reiiai NQ (0.007) NQ (1 540) 

. . .- + 0.002' -- 
iill; 0.014 1 

0.003 
! 

0.440 
--- .......... 

Sk;11: 0.038 + 2.446 4 

.- 0.01:! -- - ........ 0.207 

:!,plcc~l 0.010 i 0.6.39 + 
- 0.M) 1 0.153 ..... .- 

Nr~nilnal 10 1000 
mg NDH- 

';'41kg 

i!nin~al:r 4 4 
111 c;r<>up 

. . 
kE)E-742-Het-2-'"C 

Metabolisn~ sh~dy (2005) Page 11 of 17 
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~~p ~ 

in rat tissuesforgans after admh 
nt -- of radidioavtive dose administerel 

1.388 i 1.863 i 0.010 i 
0.128 --- 1.172 0.001 

13.482 15.351 0.016 

13.479 i 7.240 i 10.062 i 
2.732 1.213 - 0.005 

20.056 i 18.185 i 0.322 i 
0.464 - 1.107 0.025 

30.170 1: 17.1 XSi 0.042 i 
3..3?7 1.890 0.002 

1.0211 0.824 i 0.005 i 
0.307 - 0.456 .. 0.000' 

8.092 i 4.529 t 0.021 1 

3.1151 2.598 
- 0.001 

1.313 t 2.760 i 0.026 i 
0.153 - 
: ,700 i 
0.206 0.132 0.001 

istration of 

i. 
'Ilngle oral dose 
('IIIBX 

I> I 

'. :i'lnax 
' - ~l)tl-742-~yridi1e-2,6-~~(? 
1 

lritravenous (iv) admu~istration ' 11 daily oral doses of unlabeled XUE-742 fi~llowed by a single oral dose of 14(:- XDE-742 Het-2."~ 
I/ 

"\() value is an average of'three animals and theNQ limits of one animal 
I 

( . I  value is an average of one animal and the N Q  11mits of three animals 
I !\lo value is an average of.one animal arid tt~e PIQ limits of two :animals 
k 

L'alue is an average of two animals and the N Q  limits of two iulimals 
Ti;~i;i were obtained Iioln Table 3 on page 43 of'MEID 46908412. 
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Low dose tissue disposition (Group 5. ~v r id ine -2 ,6 - '~~ )  
In ,goup 5 animals, 48 hours after dosing, liver and GI tract contained relatively higher 
concentration.: of radioactivity (0.1-0.3 ppm) and all other tissues contained less than 0.1 ppm. 

Low dose IV ..- .. tissue disposition (Group 6: Het-2-I4c) 
In group 6 animals, 48 hours after dosing, kidney, liver, spleen and (31 tract contained relatively 
higher concentrations of radioactivity (0.2-0.5 ppm) and all other tissues contained less than 0.1 
PPm. 

Repeated Low dose IV tissue disposition (Grc~u~  7: Het-2-I4C1 
In group 7 animals, 48 hours after dosing, kidney, liver, and GI tract contained relatively higher 
concentrations of radioactivity (0.1 -0.4 ppm) and all other tissues contained less than 0.1 ppm. 

High dose tissue disposition LGsua2: ~ e t - 2 - 2 3  -- 
In group 2 animals, 48 hours after dosing, kidney (8 ppm), liver (1 7 ppm), plasma (3 ppm), skin 
(2 ppm), and GI tract (22 ppn~) contained relatively higher concentrations of radioactivity and all 
other tissue!; contained less than 1 ppm. 

4. mt i t ioon;  
XDE-742 , ~ ~ i i s  rapidly excreted via the wine and feces with the majority of the radioactivity 
eliminated by 12 and 24 hrpost-dosing, respectively, and with some dose dependency in the 
routes of excretion. At 4'3 hours post-dosing between 95 and 1 10Yb of the administered dose was 
recovered in  the urine, feces, tissues, carcasses and cage wash For all dose groups (Table 5). The 
urine accounted for 57-78% and 30% of the administered dose from all low dose groups and high 
dose group, respectively. The feces accounted ibr 45-51'% and 689'36 of the administered dose 
kom all lo~r, dose groups (except for iv dose grcbup) and high dose group, respectively. The iv 
administrs~tior~ of XDE-742 demonstrated 17% (excretion in the feces. For all dose groups (except 
for groups 3 and 4), radioactivity recovered ~n the tissues/carcas!res and the cage wash accounted 
for less than 1% and 1-3% of thc administered dose, respectively. 

Volatiie 01-ganics and CC)2 in expired air were not quantifiable for the low dose groups ofboth 
ring I4c-labcls of XDE-742 (groups I and 5:). Group 2 animals (high dose) had <0.005 and 
0.01% ot'the administered dose detected in 1iol;itile organics and (::02, respectively. Volatile 
organics anti C02 were not collected for groups 3, 4, 6. and 7). 
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TAl3I.E 5. Recovery of radioactivity in ti:ssues and excreta of rats after administration of 

'kC--:)<1>~,-742 

!:;iirgle oral dose 
': i. niax 
d 

': ~Cmax 
~ l ) t i -742 -~~r id ine -2 ,6 - '~~ :  

I liiuavenous (iv) administration 
" ' I  daily oral doses of unlabeled XDF-742 fullowed by a single oral dose of "c- XDE-742 ~ e t - 2 I 4 c :  
11 hot quantifiable ' c4:mntains <0.00596 of ;admmnistered dose 
' hot collected 

Anv urinelfeces voided included in caee wash - I :\l$value is a mean of the NO from 3 anin~s~ls and a value eon1 1 
' Uean of 3 values and 1 NQ 
1 I ;~ ! :  were obtained ~ O I I I  TaBle E on page 42 ,.lfMRII> 46908412. 
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B. Metabolite characterization studies: 
There were a total of 7 radioactive peaks detected at >0.05% of the administered dose in the 
excreta from groups 1 ,2 ,  5 and 7. Only parent: XDE-74% and 2'-demethyl-XDE-742 were 
detected in all the matrices and ranged from 85-90% and 446% ofthe administered dose, 
respectively. In the urine, the parent XDE-742 and 2'-demethyl-XDE-742 ranged from 28-50 
and 2-1 1% of the administered dose, respectively. In the feces, XIDE-742 and 2'-demethyl- 
XDE-742 r d n p i  from 34-62 and 2-7% of the administered dose, ~respectively. No other peaks 
accounted for ) 1.5% of the administered dose 7he high-dose group's (group 2) pooled urine 
did not yield any unique metabolites. Relative to the parent. there was less metabolite 2'- 
deinethyl-XDE-742 compared to other groups. 

The major metabolite, 2'-demethyl-XDE-742, was formed via 0-dealkylation of XDE-742. A 
proposed tnetabolic pathway of XDE-742 in r:lts is presented in Figure 1. 

Figure 1.  Proposed metabolic pathway of XDE-742 in rats 

There were essentially no diffhences in the total radioactivity elimi~iated in the urine and feces 
between the two different ring '4~-labels of FBI:-742 when they were administered as a single 
oral dose. 'I-here were also no differences among the distribution of'parent XDE-742 and the 
rnajor metabolite, 2'-denlethyl-XDE-742, in the urine and feces. Four major peaks (4 in the 
wine and 2 in the feces, 4% of the administered dose each) unique to the metabolism of'the 
triazole '4~:-labeled XDE-742 samples would be: consistent with minimal ring cleavage occuning 
during the metabolism of XDE-742. 
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TAB1 
Feces 

~ i ) ~ - 7 4 2 - ~ e t - 2 - " C  
Single oral dose 

! ~1)~-742-~yridine-2.h-"C 
14 daily oral doses of unlabeled XI)E-742 fi~llowetl hy a single oral dose of I4C- XDE.742 ~et-2-I4c: ' Identified as demethy l-XDE-'742 (Appendix A) 
Identified as parent XDE- 742 (Appendix A )  

I ND - -  not detectcd at 01- al~ove 0.5% of the administered dose 
1 ~ 

; iital accounted for - (Total identified) + ('I'otal unidentified) 
l);!r.~ were obtained from Tahle ti on page 46 I~I'MRID 46908412. 
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111,. 'DISCUSSION 

A. Investigators' conclusions: The data indicate XDE-742 was rapidly absorbed and I4c- 
XDE-742-derived radioactivity was rapidly excreted. Saturation nf absorption was observed 
between the doses of 10 and 1000 mg XDE-742h:g leading to a decrease in the bioavailability of 
XDE-742. Between 85 and 90% of the XDE-742, dosed was esseritially unchanged in the urine 
and feces. One major metabolite found at 4-16% of the administered dose in the urine and feces 
was 2'-demethyl-XDE-742. Volatile organics and ( 2 0 2  were negligible for the low dose groups 
of both ring, "c-labels of XDE-742 (groups 1 anti 5 )  and group 2 ,animals (high dose). 
Based on the time to peak plasma or RBC radioactivity levels, ' ' ' c ; -xDE-~~~ was rapidly 
absorbed and eliminated both by oral and iv routes. Following a single dose of '4~-XD~3-742 at 
10 n~g/kg, a mean peak plasma or RBC concentrtition was reached at 26-30 minutes and 6 
minutes post-dosing for oral and iv routes, respectively. The mean t r i  of distribution was 1-1.3 
hours and the mean t~ of elimination was 1 1-l4.5 hours for both oral and iv routes. The AUCs 
for IiBCs were about a tenth of that obtained with plasma, suggesting little binding of XDE-742 
with RBC:;. 

XDE-742 \r as rapidly excreted via the unne and feces with the majority of the radioactivity 
el~minated hv 12 and 24 hr post-dosing, respectively, and with some dose dependency in the 
routes of c:rc~.etion. At 48 hours aost-dosing between 98 and 1 10% of the administered dose was - 
recovered in the urine, feces, tissues, carcasses and cage wash for all dose groups. The urine 
ac:counted fihr 57-78% and 30% of the administered dose fiom a11 low dose groups and high dose 
group, respectively, following 48 hours post-dosing. The feces accounted f i r  45-51 % a n j  69% 
of the adniinistered dose from all low dose groul~s (except for iv dose group) and high dose 
group, respectively. Following the iv adininistrittion of XDE-742, the feces accounted for 17% 
of the administered dose. Based on this, one mi,& conclude that at. least 17% of the 
administered dose would be excreted via the biliary route. For all dose groups, radioactivity 
recovered in the tissues/carcasses and the cage wash accounted for less than 1% and 1-3% of the 
administered dmose, respectively. Also, no remarkable difference:; in tissue distribution or. 
bioaccumulation were seen for ail dose groups. 

Volatile organics and CO* in expired air were not quantifiable for the low dose groups of both 
ring '4~- la t~els  of XDE-742 (groups 1 and 5). Ciroup 2 mimalls (high dose) had <:0.005 and 
0.001% trf the administered dose detected in vo'latile organics and COX 

There werc d t80tal of 7 radioactive peaks detected at ;,0.05% of the administered dose in the 
excreta fro11.1 the groups tbat were analyzed. Orily parent XDE.-742 and 2'-demethyl-XDE-742 
(XDE-74:!-13M) were detected in all the matrices and ranged from 80-90% and 4-16% of the 
administered dose, respectively. In the urine:, the parent XDE-,742 and 2'-demethyl-HIE-742 
(XDE-742.-l.>h4) ranged fiom 28-50 and 2-1 i % of the administered dose, respectively. In the 
feces, XIN.742 and 2'-demethyl-XDE-742 ranged from 34-62 and 2-7% of the administered 
dose, respe~:tively. No other peaks accounted f;or ->I .5% of the administered doselgroup. 

There we~i: essentially no differences in the total radioactivity eliminated in the urine and feces 
between tlic two different ring '*c-labels of XDE-742 when they were administered as :I single 
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oral dose. Also, there were no differences among the distribution of parent XDE-742 and 2'- 
demethyl-XDE-742 in the urine and feces. Four major peaks (4 in the urine and 2 in the feces, 
.(I% of the administered dose each) unique to the metabolism of the triazole I4c-labeled XDE- 
742 samplcs would be consistent with minimal ring cleavage occuning during the metabolism of 
XDE-742 

B. Reviewer comments: 
These experiments provided data describing the absorption, distribution, biotransformation, and 
excretion of I4c- XDE-742 by rats following a single oral dose of 10 or 1000 mgkg or a 14-day 
repeated oral dose (10 mg/kg) of unlabeled XDE-742 followed by a single oral exposure to 10 
mdkg I4c'- XDE-742. This was a well-designed and conducted study that describes the 
metabolism of the test article in rats. 

The registrant, the Dow Chemical Company, originally prepared this STUDY PROFILE 
'TEMP1,Al-E (STP) (MRID 46908609) in HED's DER format. The HED reviewers may have 
added minor adjustments/additions to the original STP. ' I le  conclusions of the study and 
assignment of its classification aq determined by HED reviewers are in the Executive Summary 
above. 

C. Stud~~deficiencies: 
There.wer8~: no deficiencies that affected the conduct or outcome of the reviewed studies. 
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