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EXECUTIVE SUMMARY

On July 8, 1998, the. Cancer Assessment Review Committee of the Health Effects Division of the
‘Office of Pesticide Programs met to evaluate the carcinogenic potential of tralkoxydim. Dr.
James Peggins of Toxicology Branch [ introduced the chronic toxicity/carcinogenicity study in
Wistar rats and the carcinogenicity study in the Syrian golden hamster by describing the following:
experimental desngn reparting on survival and body weight effects; treatment-related non-
neoplastic and neoplastic lesmns statistical analysis of the tumor data; the adequacy of the dose
levels tested; and presentmg the welght of evidence for the carcinogenicity of tralkoxydim. Dr.
Peggins also discussed the tox1cology, metabolism, and mutagenicity studies as well as structure
activity relationships.

Tralkoxydim (technical, 92.4%) was administered in the diet to male and female Wistar rats at 0,
50, 500, or 2500 ppm (equivalent to 0, 2.3, 23.1 or 117.9 mg/kg/day and 0, 3.0, 30.1 or 162.8 -
mg/kg/day, in males and females, respectively) for 104 weeks. In the study with Syrian golden
hamsters, the animals received tralkoxydim (technical, 97. 6%) in the diet at dose levels of 0, 250
2500 or 7500 ppm (equlvalent to 0, 14.9, 153 or 438.6 mg/kg/day and 0, 14.8, 148.3 or 427. 9
mg/kg/day, in males and females, respectwely) for 78 weeks.

A carcmogemcnty study in the second species, the mouse (as recommended in Subdivision F
Guidelines), was not conducted due to significant porphyria which occurred after dosing with
Tralkoxydim which precluded selection of doses adequate to test for carcinogenicity. The data
indicated that of all the species tested (rats, hamsters, Guinea pigs, marmosets, dogs, deer mice,
white-footed mice, and meadow voles); only the single species of mouse (Mus musculus) was

susceptible to porphyrin accumulation in the liver following treatment with tralkoxydim. This was

considered to be an idiosyncratic response of the mouse (Mus musculus) and not relevant to
human exposure.

The Committee concluded that the dose levels tested in the Wistar rat study were adequate, and
not excessive to assess the carcinogenic potential of tralkoxydim in both sexes.. This was p_ased
on decreased bodykwggbgfgpw pwteased food consumption, and increased liver weights.
correlated with hepati¢-cleag;cell areas in both sexes at the high-dose, relative to the controls In
addition, decreaseql,RB m%@gcmatocm were noted in the high dose females- which was
reflected in hemomderosxs intheliver. - I ‘

¥ (R} | i
The Committee conciudezzlom dose Jevels twted in the hamster study were not adequate to.
assess the carcinogenic potential of Tralkoxydim since na systemic toxicity was seen even at the

highest dose level.. Thé Gorgmqpe also concluded that the study in the hamster was unacceptable.

and inadequate to-assess the carcinogenic potentm! of: Tralkcx&ydxm for the’ following reasons: 1) a. -

" rationale for doses tested: qu not provided; 2) very low survival among females in the control -
group compromised the study; 3) amyloid deposition in kidneys; liver, adrenals, spleen, and
thyroid affected. 2% 9%%@931 é of femal& acrdss- allgzougs and 4) most of the -

- and adenocarcmomaa A R obeer o a'e;;-.:u’.z faks ;;;-;.é 3
1,;-; Q mgﬂ,g d“‘ cn “_P;‘ "-'111 . T e . R

s
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intercurrent deaths were attributed to non-treatment-related reasons (such as enteropathy of the
small intestine, generalized amyloidosis, and cardiovascular disorders) indicating that the poor
survival rate was probably due to poor animal husbandry procedures at the testing laboratory or
intercurrent disease. This could alter the results of the study.

Evidence of carcinogenicity was limited to the presence of benign testicular tumors in male Wistar
rats. The occurrance of astrocytomas of the brain in males, benign stromal cell polyps in the -
cervix, and adenocarcinomas in the uterus of female rats were not attributed to treatment. The
significance of adenomas of the adrenal glands seen in female hamsters could not be ascertained
due to the poor survival of this sex which invalidated the study.

In male rats at the high dose (2500 ppm or 117.9 mg/kg/day), there was a significant trend
- (p=0.002) and a pair-wise significant (p=0.006) increase in benign Leydig cell tumors when
. compared to controls. Tumor incidences at the high dose (15/49, 31%) exceeded the concurrent
controls (3/42, 7%) as well as the historical control range (3.8 to 19.2%) of the testing laboratory.
In addition, there was an increase in the incidence of Leydig cell hyperplasia of the testes in male
rats at the high dose (14/64, 22%) when compared to controls (4/64, 6%).

The Committee noted that in spite of a ten-fold increase in doses between the low-dose (50 ppm-
or 2.1 mg/kg/day) and the mid-dose (500 ppm or 23.1 mg/kg/day), there was no statistically
significant increase in tumor incidences between the low-dose (5/40, 12%) and the mid-dose
(6/47, 13%). Additionally, the incidences at these doses were within the historical control range
(3.8 t0 19.2%). The Committee, however, noted that the numerical increase of testicular tumors
at the low-and mid-dose groups could be biologically significant and, therefore, cannot be
discounted in spite of the lack of statistical significance.

e The statistical evaluation of mortality indicated a significant decreasing trend with increasing
R doses of Tralkoxydim in male rats. Female rats showed no significant incremental changes in
: *a.3e8 “mortality with increasing doses of Tralkoxydim. Because of this finding, the statistical anmalyses of
3ts the male rats were based upon Peto's Prevalence Test. The statistical analyses of‘the female rats -
: were based upon the Exact Trend Test and the Fisher's Exact Test for pair-wise compansons
~vr: seer 0 Maic The Committee did not attribute the numerical increase in astrocytomas of the brain sgen in male
: " rats at the- h1gh dose (3/50, 6%) to treatment because: = eI SSPORYC. oo »

1) the mbrease did not show paxr-w1se sngmﬁcance (p=0 140) when’compared to"
concurrent controls (2/50, 4%). -

CITun

2) the mc1dence was within the general range (0‘5 8%) of lnstoncai controls -

ER L RN

roiyPa i2iis, 0o )The Committee did not attribute the numerical mcteuehn mnlcelfapolyps (3/48 6%)
& dose (2500 pprapd adenocarcinomas (3/49, 6%) of the uterus obscnmdm female rats at thchlgh dose (2500 ppm
162 8 mg/kg/day) to treatment because: .
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1) of the lack of a dose response.

2) increales were not statistically significant in the pair-wise test. T
Tt ae g
3) there was no adenomas present in the uterus.
TR ¥
4) the incidence of adenocarcinomas was in the general range (0-5. 8%) of hlstorfcﬂ_[
controls. _ SUULTLTE R

The Committee concluded that the carcinogenicity study in hamster was unacceptable and
inadequate to assess the carcinogenic potential of tralkoxydim for reasons stated earlier. The
very low survival among females in the control (6%) and treated (0%, 9.7% and 16.7% at the
low-, mid-, and high-dose) groups compromised-the evaluation of the significance of the
adenomas of the adrenal glands observed in this sex at the mid and high dose groups.

In mutagenicity testing, tralkoxydim was shown to be non-mutagemc in adequate in vrvo and in
Vifro assays. Cortey Tealk o o

Clethodim and Sethoxydim, compounds structurally-releted to tralkoxydim, were reported to be

not carcinogenic or mutagemc They were not however, evaluated by HED's Cancer Assessment
Review Committee.

In accordance with the Agency's Proposed Guidelines for Carcinogen Risk Assessment (April 10,

1996), the Committee classified Tralkoxydim as a "llkely" human carcinogen. This classification -

is based on the following factors:

1) occurrence of benign Leydig cell tumors at all dose levels with the incidences at the
high dose exceeding the concurrent and historical control range.

B \. i 0 <
2) lack of an acceptable carcmogemcrty study in a second species as required by
Subdivision F Gudidelines. - , N

3) the relevance of the testicular tumors to ) human expom_rql%a‘;}q ot be %&%dm T .

Tontrnl T Faolosy | e.Horato Adderley. Pm, At

The Committee recommended that a lmear low-dose approach (q,*) for human 4 MRID

characterization and extrapolauon of risk should be based on the occurrence of benign Leydlg cell

HED 15 ¢ Olmﬂu‘di‘rumors of the testes in male rats at all dose levels tested. At the  present t1me HED is contmumg

A ‘ack nf

vLte T3

T :'.‘,I.ré' §

Jtv

.....

. consensus regarding the method of low-dose linear extrapolauon discussed in the 1986 fgomd

ARTLW

Guzdelme Jor Carcmogen RlskAssesment o . o he diet o
- . se: vere equivalent 10 0,
S PR - o tui 8 mg/kg/day for females
s e s s T “oeeicipterim sacnifice). ‘
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[. INTRODUCTION

On July 8, 1998, the Health Effects Division's Cancer Assessment.Review Committee (CARC)
evaluated the carcinogenic potential of tralkoxydim. The Committee evaluated a combined
chronic toxicity/carcinogenicity study in Wistar rats and a carcinogenicity study in Syrian golden
hamsters.. Dr. James Peggins of Toxicology Branch 1 presented-the experimental design and
results of these studies, statistical analysis of the tumor data, weight-of-evidenee considerations,
as well as the toxicology, metabolism, mutagenicity and structure=activity relationship data.

. BACKGROUND INFORMATION:

Hiw o An
Tralkoxydim (2-[1-(ethoxyimino)propyl]-3-hydroxy-5-(2,4,6-trimethylphenyl-2-cyclohexen-1-
one) is a systemic, postemergence herbicide belonging to the cyclohexanedione class, which acts
specifically on the inhibition of acetyl-CoA carboxylase in plants resulting in the inhibition of
malonic acid biosynthesis. Tralkoxydim selectively controls annual grass weeds in cereal grain
crops. The proposed use is for the control of annual grass weeds (wild oats, green and yellow
foxtail, annual ryegrass, and Persian damel) in wheat and barléy lTra.lkoxydxm is currently
registered for use on barley and wheat in Canada, where only the parent is regulated, w1th a MRL
of 0.02 ppm (method loq) The PC Code 121000.

CH3 OH  [H2CHj
-0
CHj3 :
CH,CH3
CH3 0
Tralkoxydim :

1. EVALUATION OF CARC]N OGENICITY STUDIES

S et e

1 Combined Chromc/Oncoge_m g in WiSt&l’ Rats ST

it ennirgl data £ Jf‘Ci’“‘\O EO datu
Reference: Stonard, MD:(1994). Fu:stRevxsmnifo redifokydi

Study:in t.he Rat. Zeneca Cefitral Toxicology Labomtor';gﬂdeﬂéy P@k,cMactlesﬁeld

Chwte, UK. Laboratory“Study No PRO648. June 9, 1994. W3339707

A Eﬂ)gjm_enggLDe_mgg T . 4umelnc?']‘ mcreaqes n b

For : i e XETE 00 :La% Sficall?

Ina cdmbmed chromc tonc:ty/carcmogemcxty study: Mm%?agaa’l);‘tm]koxydxm

(92:4% a.i.) was administered to 64 Wistar rats/sex/dose in'the diet‘at dose levels of 0, 50,

500, or 2 ,500 ppm for 104 weeks. Thesedoseswereeqmvalemtoo 2:3,23.1or 117.9

mg/kg/day for malés and 0, 3.0, 30.1, or 162.8 mg/kg/dayfm: femalw Twelve '

ratslsex/group were sacnﬁced at 52 weeks (interim sacrlﬁce) :
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B. Discussion of Tumor Data

As shown in Table 1, benign Leydig cell testicular tumors were seen in all treated groups
including the concurrent controls. However, the incidence at the high dose (2500 ppm or
117.9 mg/kg/day) had a significant increasing trend, and a significant difference in the pair-
wise comparison (both at p <0.01) when compared to concurrent controls. The statistical

analyses of the male rats were based upon Peto's Prevalence Test since there was a

statistically significant negative trend for mortalit}'f with increasing doses of Tralkoxydim in

male rats.

Table 1. Male Rat Testicular Tumt;;i Rate.«?bfan\d Peto's Prevalence Test Results.

Benign Leydig cell 0 ppm 50 ppm 500 ppm 2500 ppm
Tumors © | (23 mgheiday) | (23.1 mgke/day) | (117.9 mgfkg/day)
; mg/kg/day) ‘
Incidence | 3/42 Usfa0t T 6T T 15/49°
Percentage : 7 - 12 13 31
P= | 0.002" 0249 . 0.341 0.006™"

* Number of tumor bearing animals/Number of animals examined, excluding those that died or
were sacrificed before observation of the first tumor (censored data).

*First benign Leydig cell tumor observed at week 82, dose 2500 ppm.

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

. s e
! T ‘

i i Ag»ua_)v)

,\ . . .£ ﬁ*ﬂg’?fﬂ“‘c /b;z
When compared to hlstoncal contr ”ai'ti S
Leydig cell tumors in the lIow (5/40 12"/(3 & middl

the range (3810 19. 9%) while thqtgmdg‘ncg atfhe I:ix‘gﬁr Gse

the incidence of bemgn

.
y T

range.
o - ' i b - Jg§» AT
As shown in Table 2, there were also c%ler mbram astrocytomas with
_ mcreasmg doses in male rats but there weie 1o ; cally significAnt increases in trend or

pair-wise comparisons of the dosed groups with the concurrent controls:and the- -
incidences were thbm the general range (0.10,5.8%) of h:.stoncal controls
; a2t week 87, dose <n o
Cwoooinmcs 0f fend Jr‘nat.ed 3L & ogtgg P o
s as A majrouace rompansqn wrth mm; AR T e
o T thenp<00) ' "'

— 2L

L e

e (6/4’7? 13%) dose groups was within
(15/49, 31%) exceeded the
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Table 2. Male Rat Brain Tumor Rates” and Peto's Prevalence Test Results.

Brain Astrocytomas 0 ppm- e 50 ppm 500 ppm 2500 ppm
0 (2.3 mg/kg/day) | (23.1 mg/kg/day) | (117.9 mg/kg/day)
mg/kg/day)
Incidence (%) 2/50 (4%) | .1*/49 2%) 2/51 (4%) 3/50 (6%)
| P= 0 071 B IR ©0.461 0.140

" Number of tumor bearing,animals/Number of animals examined. excluding those that died or
were sacrificed before observation of the first tumor.

* First astrocytoma observed at week 56, dose S0 ppm.
Note: Significance of trend denotéd' at control.

Slgmﬁcance of pa1r-w15e comparison with control denoted at dose level. . ~
If", then p <0.05:--If **,'then p-< 0.01.

As shown in Table 3, among female rats, there was a statistically significant increasing -
trend (p<0.05) for cervical benign stromal poyps. There was, however, no significant
differences in the pair-wise comparisons of the treated groups with the controls. There
was a numerical increase in uterine adenocarcinoma at the high dose, but no statistically
significant increases in trend or pair-wise comparisons and no uterine adenomas.

Table 3. Female Rat Uterine Tumor Rates and Exact Trend Test and Flsher [ Exact Test

Results
Tumor Type 0 ppm 50 ppm © 500 ppm 2500 ppm
o .,,_’.:gg@r.-au Max .(30 mg/kg/day) (301 mg/kg/day) (1 62.8 mg/kg/day)

.. — t . mg/kg/da!) . ._ — 1 " R RSN - "
Benign stromal cell poyps (%) | SSA8R05 2T p51 (27* 6 |  348(6)
o . p=-  |bedomastuied prere coisyo 1.000 01T,

{ ) I S DasedTOi T uuzmw T ] o ' v I
Adenocarginomas #4). rﬁaléa«zazsfﬁ; adtfsl ® | os@ | e
o | LT 0748 0510 |- 0301 .

- — ;EM““‘ sexed 2 A
* Number of tumor beanng nimal¥Numbero exammed, exchxding those that died or - were-
sacrificed before week'54. - . - . '**’ff*f‘“ e hel L S

*First bemgn stromal cell polyp obsenr at we o .

*First adenocarcinoma observed at Week 87, bse SOppm oL R

Note: Significance of trend de%tg! beontiolicd M 0 L dte L dy Lﬂmw ,Mm’ :
Slgmﬁcance of pair-wise; gqgegangggm,gggtrql denoted at dose levelz T’mk R
If*, then p<0.05. If™ ngeﬂppﬂpm, CTLP/236%. ~ . Lo e

. - :{‘.; P
- The Registrant did oot soreior - ined
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When compared to historical control data, the incidence of benign stromal éell polyps of
the cervix at high dose (6%) exceeded the range (0 to 2%). The incidence of uterine
adenocarcinomas in all groups was in the general range of historical controls (0 - 5.8%).

C. Non-neoplastic Lesions

As shown in Table 4, there was an increase in the incidence of Leydig cell hyperplasia of
the testes in male rats at the high dose.

Table 4. Leydig Cell Hyperplasia in Male Rats Fed Tralkoxydlm for 104 Weeks
(including interim sacrifice).

- 500 ppm

Leydig Cell 0 ppm 50ppm 2500 ppm
Hyperplasia (0 mg/kg/day) | (2.3 mg/kg/day} | (23.1 mg/kg/day) | (117.9 mg/kg/day)
Unilateral 2/64 3064 s | aes
Bilateral 264 264 /64 . 10/64
Combined 4/64 (6%) 5/64 (8%)  4/64 (6%) 14/64 ( 22%) -

In additon, increased liver clear cell areas were observed upon histopathological
examination (35/64 in males vs.'17/64 in controls and 12/64 in females vs. 1/64-in
controls). Females also showed significantly increased hemosiderin in the Kupffer cells
and elevated plasma alanine transaminase activity at the 2,500 ppm dose. Gross
pathological changes, observed at the high dose, were increased numbers of discolored

testes and testes with white areas compared to controls. At termination, treatment-related
microscopic eye lesions, observed as bilateral retinal atrophy, occurred in 26/49 females
at LSQQmemlkoxydnn

0 4._.1,_ : .
! '10\.;\.:1\1“,;& . . LR PO K

]
e -

&te:mStomrd,MD (1994)T

\ \i iﬂV»’n Y

TI(:”IIE.& g
hemosdao‘gu he 1

. 2. '!t&-’zs city St
SATCAnDg ]

-—-m beadequatemdnotexcwsm mboth sexes. Tlgxs
f (p<0 01) decteasedbodnghtgams (maleé,-%*tb‘“ 159 BA8

§-35%) tion (- 5to14%),andsi‘giﬁ ﬁ@éﬁg
’ maid{:gfo .05 and females,pdmf) ‘which correlated with hiepalic clear
;f;?;;a' & ot the high-dose, relifiVé o thé controls. In addition, decreased

'&‘umﬂuwmawas reflected i

ZenecaCentralToxxcologyLaboratory '
ID: Report No. CTL/P/2362, Study No. PX(671 6L 89 -MRID 43339710, |
. ’Ihech:suantdxdnotcondmtacaxc' Shicity-stody i{uhcsecondspema,ﬂ:emouse.
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(as recommended by Subdivision F Guidelines), due to significant porphyria which T
occurred after dosing with tralkoxydim and which precluded selection of doses adequate’
to test for carcinogenicity. The data indicated that of all the species tested (rats, hamsters
Guinea pigs, marmosets, dogs, deer mice, white-footed mice, and meadow voles), only
the single species of mouse (Mus musculus) was susceptible to porphyrin accumulation in
the liver following treatment with tralkoxydim. This was considered to be an i
idiosyncratic response of the mouse (Mus musculus) and not relevant to human exposure.

A. Experimental Design : -

In a carcinogenicity study (MRID 43339710), tralkoxydim (97.6% a.i.) was administered
. to 72 Syrian hamsters (strain Lak LVG (SYR))/sex/dose in the diet at O (three control

groups of 72 animals each), 250, 2500, or 7500 ppm (equivalent to 0, 14.9, 153, and

438.6 mg/kg/day for males and 0, 14.8, 148.3, and 427.9 mg/kg/day for females) for 78 -

weeks. '

B. D1§cuss1on of Tumor Data . - . - ?

Table 5. Adrenal Gland Tumors in Female Hamsters Fed Tralkoxydlm for up to 79 weeks

Dose Group (ppm) 0 0 0 250 2500 7500
Adenoma 0/72(0%) | 1/72(1%) | /72 (1%) | 272(3%) | 4/72(6%) | 4/72 (6%)
Week to first ) ]
(, : -observation: NA 72 65 _66 55 42 4&
", .} .Carcinoma 0/72 (0%) | 1172 (1%) | 0/72 (0%) | 0/72 (0%) | 272 (3%) 0/72 (0%)
T 779 . zx\_»aiﬂk o
SERUE A | ?A.Sden Oﬁ/ 012(0%) | 2712(3%) | 1172 (1%)..| 2472 (3%) 6/72 (3%1 .,,,Dagg 56%)
RUVEIGTRC W50 P combmed - p=0.016 .| RN PRI S v Pt Ty, S

“HrEnads 18 AOL GO -

control gm“‘_’s s shownin Table 5, adetiomas of the adrenal gland werc observed in the three control groups.as

estion ofa
. at pT0.846:

15 .ED\'KF

well as in theueated -groups. Under the conditions of this study, there is a suggestion ofa.,. ,i..
" carcinogenic response in the adrenal § of the female hamster...A positive trend:at 700861, .
was shown fok total tumor incidence. Historical control data for this tumor type/strain were not
available: Anong males the spontaneous occurrence of adrenocortical adenomas was mGTEs .. .1

beapry ed .....

| carcmogemcxty of the chmcﬁlcannotbedrawnfmmthxssmdy

. frequent than in females.. Ammgoonholmalwmmhoftbreegmups,ﬂ;emmorwasobsetyed :
in 8-12/72; ﬂxemdmoemmdgmxpswa&%llﬂl Ina&dxhon,assﬂowanablelS dueto _
the low survival of mefemﬂa(é%mcomrols), a definitive conclusxonmgardmg '

weis o
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Table 6. Survival (%) of Hamsters Fed Tralkoxydim for 79 weeks (Kaplan?Meier estimate)*

Males : Female§ ‘_ﬂ »
Week 0" 250 2500 7500 0 250 2500 7500
N 72 72 72 72 72 72 72 72
1 100 100 100 100 100 100 100 100
13 100 100 98.6 100 99.5 100 100 100
26 99.1 97.2 94 .4 98.6 89.4 958 |- 9179 97.2
39 93.1 87.5 1903 38.9 73.6 69.4 76.4 80.6
52 84.3 80.6 76.4 76.4 51.7 | 458 583 - 59.7
58 78.7 75.0 72.2 70.8 40.5 31.9 47.2 50.0 - .
66 66.7 62.5 63.9 59.7 24.2 194 [ ’3f1'~"§ ) 41.7
74 54.6 51.4 52.8 486 |- 126 42 T 1 :1 | 23.6
L 78 48.6 43.1 472 40.3 6.1 0 | 97 16.7 ,
N = Number of animals . ' _
a Data from pp. 48-49 of the study report. b Control values are the mean of three control groups. -
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C. Non-neoplastic Lesions

A dose-related increase in lipofuscin accumulation was observed in the hepatocytes of
males and females. The incidence was 85% in high dose males and 83% in mid-dose

- males (vs 58% of controls) and 71% in high dose females and 36% in mid-dose females

(vs 10% of controls). This is not considered to be of tomcolqgncahggmﬁcameqcm
number of animals with cortical plgmentanon of the.adrenals lshowed arshghtancrease with
dose in females (11% at 7500 ppm vs 3% in controls) - butnpt-iad AR A0 =HETE <.
affected in all groups).- The pigment accumulation in adrenals:is qgg;@gg;ggpdjrelaged 10
treatment.. - aFihe (ece in males and42-46% o females. and i -

S0 pglee e 174804 1 ferndles “In simitdrtv:dos
Other lesiors were notable because they were thought to be. respansible; o intércusrents
deaths in all groups. Chronic enteropathy of thie small intestine was considered. to be a
contributory factor in the deaths of 55% of-both sexes. - The findings:indivatedithat;this -
condition was progressive, appearing as Stage 1 (chronic enteritis) ,mi&%moaty,.@f ‘
animals, with Stages 2 (chronic ulcerative enteritis) and 3 (glandular dysplasid) occurring .
less frequently and Stlll fewer animals showmg Stages 4and5. - - -eson malec o

- v cd o Cage- W aSiiEa
3 wrg at 40 mg/kg to bile-du -
.t the dose tn males and 63 i6-
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Amyloid deposition in kidneys, liver, adrenals, spleen, and thyroid affected 20% of male
and 70% of female hamsters across all groups, and was severe enough to have contributed
to the unscheduled deaths of 11% of males and 50% of females. Cardiovascular disease

~was observed in 10% of males and 40% of females, and most of the affected animals had
considerable amyloid deposition in major organs. Cardivvascular changes were thought to
have contributed to the deaths of approx1mately 7% of the affected males and 30% of the
affected females. SR aecen

T anainidis .o

R S L R O U Y

D. Adequacy of Dosing for Assessment of Carciniogésiic Potential

The doses tested in this study were not adequate for testing the carcinogenic potential of
tralkoxydim in Syrian hamsters. Treatment-related systemic toxicity was not observed at
any dose level tested, including the highest dose. In addition, the low survival rates in
both control (6%) and treated females (0% at low dose, 9.7% at mid-dose and 16.7% at
high-dose) at termination further decreased the confidence of this study and deemed the
study to be inadequate to assess the carcmogemé potenﬁdl of tralkoxydim.

IV. TOXICOLOGY
1. Metabolism

In a series of related rat metabolism studies (MRIDs 43339720, 43339721, 43339723, and
43339747), [phenyl-U-"*C] or [2,4-"*C-cyclohexene] tralkoxydim (>95% a.i.) was
administered to Crl:CD BR strain male and female rats by gavage as a single dose at 1 or
40 mg/kg or as a single dose at 1 mg/kg following a 14-day pretreatment w1th unlabeled
tralkoxydim at 1 mg/kg.

[“C]Tralkoxydim was excreted from male rats pntnmiy‘vxa‘the‘unne whereas female rats
excreted: appronmately equal amounts vid the ﬁHhé‘"’ 3 fecas e’ amount of
radioactivity absorbed was rapidly xcrefed dnd Wik i Faidattlof 36 dose level, and
precondmomng Within 48 hours of dosing to non-caniulated rats, radioactivity in the
urine totaled 59-66% of'‘the dose in Thafes GHEA7AEVNG TeniiEs, ‘&fﬁdxoactmty in
feces totaled 31-36% iit tales an{37-48% 5 fERAIE" T SAEHP UL e bile-duct
canmulated rats, radioactivity was primarif Qasted WM&E‘M&‘ 78%, females,
64%);. with lesser amounts excreted in the urine (both géxes, 10-1 3%) indicating
enterohepatic circulation of tralkoxydim. Wheﬁ%ﬁﬁﬂf%éﬁ%‘l»" ig/kg (with or without
pretreatment) or 40 mg/kg, 96-106% of the el xd ‘ ogé"&)as recovered after 168.
hours. Urinary excretion totaled 60-68% of the administered dose in males, and 45-51%
in females. Fecal excretion totaled 33-38% of the dose in males and 43-53% in females.
Of the remaining radioactivity, <0. 7% was recovered in cage washes; and <0.5% was in -
tissues/carcasses. Within 48 haurs of dosing at 40 mg/kg to bile-duct canmulated rats,
biliary excretion accounted for 76-79% of the dose in males and-63.46-64. 33% in females,
and for both sexes, 9-12% was excreted in the urine and 1-2% was excreted in feces.
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Levels of radioactivity in tissues were low for all dose groups, comprising <0.03% of the
administered dose. For the single high dose group, residue levels in blood were 4x higher
in males (0.20 ng/g) compared to females (0.05 ng/g).

The metabolite profiles in urine were sumlar between sexes and dose groups, although the
levels of metabolites differed. No unchanged tralkoxydim was detected in urine of rats
from any of the test groups, except-for trace amounts in urine from the preconditioned low
dose group, and <5% in bile from bile-cannulated rats. The data indicate that the major
metabolic pathway for tralkoxydim.involves oxidation of the methyl groups of the
trimethylphenyl moiety, yielding tralkoxydim alcohol which is further oxidized to
tralkoxydim acid or tralkoxydim diol.- -

" In a hamster metabolism study [phenyl-U-"CJtralkoxydim (96% a.i.) was administered to
five Syrian hamsters/sex by gavage as a single dose at 1 mg/kg (MRID 43339722),.

[“C]Tralkoxydlm was readily absorbed by male and female hamsters followmg oral
dosing, as evidenced by the high percentage of renal excretion. Peak urinary elimination
(~57-59%) occurred within 24 hours of dosing. Within 7 days of dosing, ~82-88% of the
administered dose was recovered from males and females, of which ~67-69% was in the
urine, 14-18% was in the feces, and 0.7-1.0% was in the cage washes. In the
tissues/organs of both sexes, levels of radioactivity were highest in the liver. (0.009-0.010
ug/g), followed by the kidney (0.004-0.005-1.g/g) and blood (0.003 .g/g), and were °
below detection limits in fat, heart, lung, brain, muscle, spleen, bone and gonads. The
carcass accounted for the highest percentage of the administered dose in both sexes
(males, 0.14%, females, 0.17%) (MRID 43339722),. .
The metabolic profile in urine was similar for males and females; no unchanged
tralkoxydim was detected, and two major degradates were tentatively identified: 4-(2-[1-
(ethoxyimino)propyl]-3-hydroxy-2-cyclohexen-1-one-5-yl)-3,5-dimethylbenzoic acid
(tralkoxydim acid) and 4-(3-ethyl-4,5,6,7-tetrahydro-4-0xo0-1,3-benzoxazol-6-yl)-3,5-
dimethylbenzoic acid (tralkoxydimjacid oxazole) (MRID 43339722).

- A comparison of these re;xﬂ@mth«d}g pggylopg rat, metabolism study shows similarities as
well as differences between thespecigs: Based:on the results of the rat study, tralkoxydim
was readily absorbed vnthmgs&gbé;gadxgagtm »being excreted with 48 hours of dosing.
Similarly in hamsters, residues in tissues were low and rio unchanged tralkoxydim was
isolated in the'urine, and thqge;gbglm gg!kgxydlm acid and tralkoxydim acid oxazole,
were detected in hamster urine fractions. “Two-additional metabezh’;w in rat urine were
tralkoxydlm alcohol and in males, t;'alexydtm diol; netther metaboht&was nsolated in the. -
hamster urine fracions. - ° s @mpies - ) _ -

’ 2mtIe erylal ocy,.: s '
nse There:was no :
-t evsis (480 ma. ke "
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2. Mutagenicity
When tested in several in vivo and in vitro mutagenic assays, tralkoxydim was not shown

to be mutagenic under the conditions of the assays. These assays satisfy the Subdivision
F Guideline requirements for mutagenicity testing.

(1). Gene mutatlon in bacteria (Ames Assay)

The Ames battery of TA (mutant) strains of Sa/monella typhimurium was exposed
for 64-68 hours to test article (94.9% a.i.) at six corcentrations (1.6 thru 5000
ug/plate). No significant increases over solvent in revertent colonies (his+)
controls were evident in any bacterial strain at any dose up to the HDT (5000
ug/plate) either in the absence or presence of mammalian metabolic activation (rat
S-9) (MRID No. 43301706).

(i) Forward gene mutation in mammalian cells in culture (15178 Y/TK+/-)
L5178Y (mouse lymphoma) cells were exposed in two independent trials to test
article at concentrations up to the limit of solubility. No consistent increase in
forward gene mutation (TK+ to TK-) was found in either trial up to precipitating
levels (400 ug/ml). At 400 ug/ml moderate cytotoxicity (relative survival 32% of
solvent) was manifest (MRID Nos. 43355709 and 43222025).

(iii) Chromosome damage in vifro (HLC/CA)

Human lymphocytes from two healthy donors (one male; one female) were
exposed in vitro to test article, and analyzed for ‘structural chromosomal
aberrations. No increased incidence of chromosome damage was found in cultures
treated up to the limit of solubility and cytotoxicity (250 ug/ml), in either the
presence or absence of metabolic actxvatlon (MRID No. 43355711).

@)y NA dﬂage/rgpau in vivo (rat he_patom s)

Groups of rats received a single oral dose at 250, 500 or 1000 mg/kg, and were
. sacrificed 4 or 12 hours later. No increase in unscheduled DNA synthesis was -
found for any dose up to the Cytotoxic HDT (1000 mg/kg) (MRID No. 43355710)

) wmmm . )
wl':w-,x,-,. i '- :,1 oL s :_, e
Male and’ female mice received a,smgl intre ’m_]eétion at 300 or- 4.80-:::. N

mg/kg, and samples of bone marrow oea?m assessed for the presence of - ¢
polychromatic erythrocyte (PCE) cantaining friiéronuclei at24, 48 and 72 honrs
post dose. There was no reproduciblé indrict §ngf,m1¢rom1clen at doses up o
lethal levels (480 mg/kg) (MRID.No, 43355712),‘ o

B L3 v
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3. Structure-Activity Correlations

Tralkoxydim is structurally related to Clethodim and Sethoxydim. Both of these chemicals
are registered for use by the Agency as post- emergence herbicides. Both were non-
carcinogenic and non-mutagenic.

There was no evidence of carcinogenicity following dietary administration of clethodim to
male and female mice at 0, 20, 200, 1000 or 3000 ppm (0, 3, 30, 150, or 450 mg/kg/day,
respectively) for 78 weeks or to male and female rats at 0, 50, 20, 500 or 2500 ppm (0,
0.25, 1, 25, or 125 mg/kg/day, respectlvely) for 164 weeks (MRID Nos. 41030112 and
41030121).

There was no evidence of carcinogenicity following dietary administration of sethoxydim
to male and female mice at0, 40, 120, 360 or 1080 ppm (0, 6, 18, 54, or 162 mg/kg/day,
respectively) or to male and female rats at 0, 40, 120, 360 ppm (0, 2, 6, 18 mg/kg/day,
respectively) for 104 weeks (MRID Nos. 070817, 070819, 070815, 070816).

CH3 OH  CHCHy'
. -0
CH3 |
CH,CH3
CH3 o

Tralkoxydim
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4. Subchronic, and Chronic Toxicity Studies

i _S_ll_b_C_h__rCAll_C Donrhg oo

An initial 28 day feeding study examining groups of CS7BL/10JfCD-1/Alpk'mice
dosed with tralkoxydim at 2 to 5000 ppm (MRID No0.43339715) identified.the: -
liver as the target organ. Increases of 20-93% (p<0.05) in relative (to:body} liver :
weights were observed in animals dosed at >50 ppm. Biliary hyperplasia-and:: - :!
fibrosis with accumulation of brown pigmentation (suggestive of porphyrin
accumulation) in the bile ducts and Kupffer cells were observed in mice fed >25
ppm. Crystalline aggregatés were observed in the lumen of bile ducts; *=- - *
macrophages, and hepatocytes in livers of mice dosed at 1250 and 5000 ppmi:-A
slight vesiculation and increased (p<0.01) proliferation of the smooth endoplasmic
reticulum was observed in the liver of the 5000 ppm mice. No treatment-related .
findings were observed in the livers of Alpk:AP (Wistar derived) rats that had been
dosed via the diet for 28 days with tralkoxydlm (99.2% a.i.) at 50 to 5000 ppm:
(MRID No. 43339708). ' ugm_s ivar o

Additional studies (MRID No's 44104812 through 44104814) indicated that
dosing mice with tralkoxydim led fo the formation of N-methylprotoporphyrin IX
(N-CH, PPIX), which caused an inhibition of the liver enzyme ferrochelatase
resulting in an over stimulation of heme synthesis and accumulation of porphyrins
in the liver. When rats were exposed to tralkoxydim, total porphyrin content was
similar to controls and ferrochelatase activity was unchanged. An in vitro study
(MRID No. 44104811) using mouse and rat hepatocytes confirmed these findings.
‘An additional in vitro study using cultured human hepatocytes (MRID
No.44104817) indicated that tralkoxydim will not cause porphyria in humans.

In subchronic studies in rats, dogs and hamsters (MRID No's 43339365 43333766
and 43339712) the major toxicity appeared to behepatic. - In the dogi(MRID Mot -+
43339706), this occurred primarily in the-high:dose group: (50 mg/kg/day)andweas ot
reflected in significant changes in essentially alliparameters measuted-+#fowenkrns
minimal histopathology was observed at this:dase:level: :Minimalesystemiic atxicity
was observed. in rats (MRID No.43339705):administeted 2500 ppmuini thi€)diét for

"~ 90 days, although plasma cholesterol and triglyceride levels-wete significémthyculat

. decreased and ALT activity was significantly increased. In the hamster (MRIR- T

" No.-43339712) tralkoxydim had a clear effect on liver morphologyiand functioirat. - -

_dose levels of 5 ,000; 10,000 and 20,000 ppm. . o 0 Usleaale s
L S | Jévsﬁ»‘-&}.
gin Chromc ] ) ‘ . i
. s N - awglS WETE «

-In chromc toxlcxty studies in dogs and rats the primary target organ of tralkoxydim .

a P

_ tomcxty was also the liver.
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In a chronic dog study male and female beagles were administered tralkoxydim at
0, 0.5, 5 and 50 mg/kg/day in their feed. Tralkoxydim did not appear to be toxic
to dogs treated at 0.5 mg/kg/day, while one male dog in the 5 mg/kg/day treatment
group had elevated plasma alanine transaminase activity and moderate periportal
fatty changes in the liver. A slightly increased (8%) absolute-liver weight in males
further indicated some hepatotoxicity at this dose level. Lipid-metabolism was
affected in the 5 mg/kg/day females, as demonstrated by cholesterol and
triglyceride levels which were 26-28% lower thanthe: control valués during week
52 (MRID No0.43339709). N

Y Tmeifel
Dogs in the 50 mg/kg/day treatment groups showed clear evidence of liver toxicity
due to treatment. Both sexes exhibited increased plasma alkaline phosphatase
(ALK) and plasma alanine transaminase (ALAT) activities compared to the
controls. The increases were most pronounced during week 52, when ALK
activities were elevated 313-349%, and ALAT activities were elevated 78% in
males and 230% in females compared to the controls. Both sexes had increased
absolute (51-69%) and adjusted (54-65%) liver weights. -Liver abnormalities
included enlargement in 1/4 males and 2/4 females; ar accentuated lobular pattern
in 2/4 males and 4/4 females; swollen lobes in 2/4 males and 4/4 females;
discoloration in 1/4 males; mottling in 2/4 males and 3/4 females; and friable livers
in 3/4 males and 4/4 females. Microscopic examination revealed diffuse or
periportal fatty change in the livers of all 50 mg/kg/day dogs. The severity was
slight in 1/4 females, moderate in 2/4 males and 1/4 females, and marked in 2/4
males and 2/4 females. (MRID No.43339709).

Additional findings observed in the 50 mg/kg/day treatment groups appeared to be
related to treatment. Males were slightly anemic, based in decreased red blood cell
counts, hematocrit, and hemoglobin (8-11%) during weeks 13, 26 and/or 52

At ' compared to the controls. Plasma albumin levels were-depressed20%.-in both
bower inoe : sexes, and total protein levels were 29% lower in males and 48% lower in females
frected =+~ - compared to the correspondirig contrals. ‘Eipid-fietatiotisinwas affscted'in both
veende . sexes, as demonstrated by reduced cholesterol(29-48%) and triglyceride (49-64%)
XiC TeSp i levels. Changes to the adrenal glands in both sexes indicated a toxic response to
wdrenal gla \ . treatment: Increased absolyte (62-77%) and adjusted (70-75%) adrenal-gland

and zon= " weights were accompanied by vacuolation of the zona fasciculata and zona

Bl _reticularis that was moderate in males and marked in females:< The severity of _
wolatwr . vacuolation in females was concentratxon—dependent,qmmmhrmlﬁt_iﬁﬁ was
s i ez , observed in 3/4 females treated at 5.mg/kg/day, and in' I/#feirialéss h-esch Ofthe
TS " control and-0.5 mg/kg/day treatment groups.. The toxicologicil significance of -
thre . ' increased absolute (37-42%) and adjusted (42-47%)) thiyroidrwelghits in both sexes.
DSET .- ’ : is equivocal since no associated hlstopathologxcal chan)ges were Obsetved (MRID

| No. 43339709) : | .
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In a chronic toxicity /carcinogenicity study.in:rats, animals were administered
tralkoxydim at 0, 50, 500 or 2500 ppm.in the diet for 104 weeks. None exhibited
treatment-related toxicity in the 50 or 500.ppm groups. There were no treatment-
related effects on mortality. In the high-dose animals, mean body weight gains
were significantly lower (p<0.01) than controls for males at weeks 4-64 (16-15%)
and for females (p<0.01) throughout the feeding period (! 18-25%). Feed
consumption was significantly lower (p<0.01) during the first 24 weeks of feeding
(15-14%) and sporadically significant (p<0.05) through 104 weeks. Food
conversion efficiency was also significantly lower (p<0.01) during weeks 1-12 in
males and females of the 2,500 pnm treatment group, compared to contrels.
Clinical signs of toxicity observed were urinary incontinence in males, thin
appearance in females, and thickened eyelids in both sexes. Decreases in
hemoglobin related to decreased red cell counts, hematocrit, and mean cell
volumes were consistent with signs of microcytic anemia in both males and
females. Plasma alanine transaminase was significantly elevated in females.
throughout the treatment period (132-56%) and in males at 13 weeks only
(131%). Relative liver weights were significantly increased in both males and
.females (p<0.05 and 0.01, respectively) at 52 weeks and still increased, but not .
significantly so, at 104 weeks. Increased liver clear cell areas were observed upon
histopathological examination (35/64 in males vs. 17/64 in controls and 12/64 in
females vs. 1/64 in controls). Females also showed significantly increased
hemosiderin in the Kupffer cells and élevated plasma alanine transaminase activity
at 2,500 ppm tralkoxydim. Gross pathological changes, observed at the high dose,
were increased numbers of discolored testes and testes with white areas compared
to controls. At termination, treatment-related microscopic eye lesions, observed as
bilateral retinal atrophy, occurred in 26/49 females at 2,500 ppm tralkoxydim

(MRID 43339070).
V. COMMITTEE'S ASSESSMENT QF WEIGHT:QE-EY];DENCE

The Commxttee considered the lelowmg wglght-gfqemdgme determmatxon on the
carcinogenic potmtwl of tralkoxydxm:me adenocarcinomas {33
) ¢a.ment because i) ofthe taek of 1 2.
1. Carcmogemclty sl s 'r:r,nran' n the par-wise test; anc -
2®;j of histoncal coni
Ewdence of carcmogemcnty was linited to the presence;qf benign testicular tumors in male
Wistar: rats. - .The occurrénce of astrocytomas.of the brain in males, benign stromal cell
polyps in the ou:vnx, and adenocarcinomas int theutepusaffemale rats were not attributed
" to treatment. ~The significance of the adenomas of the adrenal glands, seen in female
hamsters, could not be ascertained due to the poorpsurmval (intercurrwt disease) of thls
S€x Wthh lnvalldﬂed the Stlldy S '__&L,‘magemc POREL. i
C _ " s  saed wwere. niet adequate ‘0 & o
’ [Tl el Yo '\ was seen even-at the s
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In males at the high dose (2500 ppm or 117.9 mg/kg/day), there was a significant trend
(p=0.002) and a pair-wise significance (p=0.006) in benign Leydig cell tumors when
compared to controls. Tumortincidences at the high dose (15/49, 31%) exceeded the
concurrent controls (3/42, 7%) as well as the historical control range (3.8 to 19.2%) of
the testing laboratory. In addition, there was an increase in the incidence of Leydig cell
hyperplasia of the testes in male rats at the high dose (4/64, 6%) when compared to
controls (14/64, 22%) e e

The Commiittee noted that in spite of a ten-fold increase in doses.between the low-dose
(50 ppm or 2.1 mg/kg/day)-and the mid-dose {500 ppm or 23.1 mg/kg/day), there was no
statistically significant increase in tumor incidences between the low-dose (5/40, 12%) and
the mid-dose (6/47, 13%). Additionally, the incidences at these doses were within the
historical control range (3.8 to 19.2%). The Committee, however, noted that the
numerical increase of testicular tumors at the low-and mid-dose groups could be
biologically significant and therefore can not be discounted in spite of the lack of stat1st1cal
significance.

The statistical evaluation of mortality indicated a significant decreasing trend with
increasing doses of tralkoxydim in male rats. Female rats showed no significant
incremental changes in mortality with increasing doses of tralkoxydim. Because of this -
finding, the statistical analyses of the male rats were based upon Peto's Prevalence Test.
The statistical analyses of the female rats were based upon the Exact Trend Test and the
Fisher's Exact Test for pair-wise comparisons.

The Committee did not attribute the numerical increase in astrocytomas of the brain seen
in male rats at the high dose (3/50, 6%) to treatment because:1) the increase did not show
pair wise significance (p=0.140). when compared to concurrent controls (2/50, 4%); 2) the
incidence was within the general range of historical controls (0-5.8%); and 3) there were
no treatment-related non-neoplastic lesions in the brain.

b aaiw ofan acg c—ntahip TR L e
The Commlttee dxdnotxambutethe-ﬁumencal increases in bemgn stromal cell polyps
(3/48, 6%) and uterine adenocarcinomas (3/49, 6%) observed in female rats at the high
dose to treatment becauser1)ofithe lack of a dose response; 2) increases were not
statistically significant in the paxr-mse test;-and 3) the incidence of adenocarcinomas was -
in the general range (0-5.8%) of historical .controls. Also, there were no adenomas
present.in the uterus. The stromalcéll polyps which occur spontaneously within the
uterus, are considered benign, and there is no evidence to indicate that they would
transform into a more aggresswesfonnjwnh time. .

B
The Committee concluded that the: earcmogemcxty study in hamster was unacceptable and
inadequate to assess the carmnogemc.pntumﬂ of tralkoxydim for the following reasons:
1) the dose levels tested wemvﬁctadeqmt&thmcmogemcay since no treatment- .
 related systemic toxicity wasrsegeventati thehighest dose tested (7500 ppmr; 438.6
mg/kg/day in males and 427.9 mg/kg/day in females) 2)a ratxonale for doses tested was:

)
X S

14



TRALKOXYDIM: . - CANCER ASSESSMENT DOCUMENT FINAL (10/7/98)

not provided: 3) very low (6%) survival among females in the control groups
compromised the evaluation of the significance of the adenomas of the adrenal glands
(observed in this sex at the mid and high dose groups); 4) amyloid deposition in kidneys,
liver, adrenals, spleen and thyroid affected 20% of males and 70% of females across all
groups and S) most of the intercurrent deaths were attnibuted to non-treatment-related
reasons (such enteropathy of the small intestine, generalized amyloidosis, and
cardiovascular disorders) indicating that the poor survival rate was due to intercurrent
disease or the animal husbandry procedures at the testing laboratory.

2. Mutagenicity

In mutagenicity testing, tralkoxydim was shown to be non-mutagenic in adequate in vivo
and in vitro assays. :

3. Structure Activity Relationship

Clethodim and Sethoxydim, compounds structurally-related to tralkoxydim did not exhibit ‘
any carcinogenic activity in mice and rats. They were not however, evaluated by HED's
Cancer Assessment Review Committee.

VI. CLASSIFICATION OF CARCINOGENIC POTENTIAL

In accordance with the Agency's Proposed Guidelines for Carcinogen Risk Assessment
(April 10, 1996), the Committee classified Tralkoxydim as a "likely" human carcinogen.
This classification is based on the following factors:

(a) occurrence of benign Leydig cell tumors at all dose levels with the incidence at the
high dose exceeding concurrent and historical control ran‘ge-

(b) lack of an acceptableZﬁarcmogemcrty study in a second species as requlred by
Subdivision F Guidelines! &

"\

(c) the relevance of the test1cu1ar tumors to human exposure can not be dlscounted
Brarx o
the --
VIL QUANTIFICATION OF. CARC[NOGENIC POTENTIAL
T2
The Comxmttee recommended that a linear low-dose approach (q,*) for hyman risk
characterization and extrapolauon of risk- should be based’on the occurrence of benign Ledeg cell
tumors of the testes in male rats at all dose levels tested.. At the present time, HED is continuing
to use the multistage model which calculates the g,* due to the inconsistencies and lack of
consensus regarding the method of low dose linear’ extmpolanon dxswssed in the 1996 Proposed
Guideline for Carcmogen Risk Asses.mtent. ) :
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