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 MEMORANDUM

SUBJECT: Carcinogenicity Peer Review of Ethalfluralin

FROM: .  Ray Landolt %’ 7¥
, Review Section I

- .Toxicology Branch II :
~Health Effects DlVlSlon (7509C) :
~and 8 . .
Esther Rinde, Ph.D. :
Manager, Carcinogenicity Peer Review Commlttee
Science Analysis Branch
Health Effects Division (75090)

TO: .  Joanne Miller
Product Manager #23
Fungicide-Herbicide Branch-
Registration Division (7505C)
- and '
Jay Ellenberger, Chief
Reregistration Branch
Spec1al Review. and Reregistration DlVlSlon (7508W)

THROUGH: Stephanie R." Irene, Ph.D. , ) .
Acting Deputy Director, Healyfi Effects Division (7509C

The Health Effects Division Carcinogenicity Peer Review Committee
(CPRC) met on June 08, 1994 to discuss and evaluate the weight-of-
the-evidence on ethalfluralin with particular reference to its
carcinogenic potential. The CPRC concluded that ethalfluralin
should be classified as Group C - possible human carcinogen - and
recommended that for the purpose of risk characterization, a low
dose extrapolation model be appljed to the animal data for the
quantification of human risk (Q1)- This was based on a
statistically 51gn1f1cant increase in adenomas/flbroadenomas of the
mammary gland in female rats at more than one dose, which exceeded
the historical control range. P051t1ve genotoxicity data supported
the carcinogenicity concern. v
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SUMMARY

‘Administration of ethalfluralin in the diet to Fisher 344 rats
resulted in statistically significant increases in mammary gland
fibroadenomas and adenomas/flbroadenomas combined in the female at
both the mid and high doses. The incidences of these tumors were
well in excess of the upper range of historical controls. The
highest dose in this study did not elicit clinical signs of
toxicity or weight galn changes in either sex. The CPRC determlned_
that the hlghest dose in the male rats was inadequate. Since there -
were tumors in the female rat, the dosing:was not considered to be
inadequate; however, it was agreed that the females could have
‘tolerated a hlgher dose. A single adenoma of the kidney and of the
urlnary bladder in male rats at the mid dose, and a single
carcinoma of the kldney at the mid- and high doses in female rats,
- were also noted. These are sites which were ‘the targets for the

- structural analog trifluralin. Another structurally related
analog, flumetralln( also increased mammary tumors (adenocarcinomas
and combined adenomas/adenocarcinomas) in female rats. It was
suggested’ that at hlgher doses, the adenomas 1n the mammary gland
mlght progress to carcinomas.

Administration of ethalfluralin in the diet to B6C3F{ mice did not
result in increases of any tumors; however, dosing in this study
was considered to be inadequate in both sexes. This was based on
absence of significant toxicity, other than‘focal hyperplasia
(which was not considered much of an effect). The differences in
weight gain between controls and the treated mice was not
considered to be 51gn1f1cant. '
[Details are provided in Section- G. "The Welght of Ev1dence"']

The Committee nevertheless did not recommend repeatlng any of the
studies, as there was sufficient information to perform a risk
characterization, based on the mammary gland tumors in the female
rat alone.

The classification of Group C was based on increases in mammary
tumors in the female rat, by both pair-wise and trend analysis (at
two doses, and well in excess of historical controls, even though
dosing was not as high as the animals could have tolerated). There
were also positive data for genotoxicity and a suggestion of two
other tumor types in the rat: bladder (in males) and kidney (1n
both sexes), similar to that observed with other aromatic amine
chemicals of this class, which at higher doses of ethalfluralin
might have been more pronounced.

The CPRC agreed that these data were sufficient for the purpose of
risk characterization, and that a low dose extrapolation model be
applied to the animal data for the quantlflcatlon of human risk .
(Q1 ), based on the mammary gland tumors in the female rat.
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Material Reviewed

The material available for review consisted of DERs and other
data summaries prepared by Roland A. Gessert, Irving Mauer,
Tim McMahon and Ray Landolt from studies submltted by Eli
Lilly (Dow Elanco). Statistical analysis was provided by Lori .
Brunsman. The materlal reviewed is attached to the flle copy
of thls report.

s

'Background Information

Ethalfluralin (EL-161) with the trade name Sonalin® is
registered for terrestrial .food uses by Dow Elanco.

Tolerances are established for residues of [N-ethyl-N-(2-
methyl 2-propenyl)~2,6-dinitro-4 (trifluoromethyl) benzenamine
in or on a wide range of raw agrlcultural commodities
including meat and milk listed in 40 CFR 180.416 at 0.05 ppm.
This.dinitroaniline herbicide is registered for preemergence
control of annual grasses and broad leaf weeds.

A Notice of'Determlnatlon‘Not to Indlcate a Rebuttal
Presumption Against Registration (RPAR) was published in
Federal Register January 4, 1984. Ethalfluralin was under
consideration because the RPAR criteria for carcinogenicity
and teratogenicity had been met. 1In evaluating the risks and
benefits associated with the proposed uses of ethalfluralin,
the Agency determined that the benefits exceeded the risk _
posed. A conditional registration was issued to allow time
for the registrant to conduct a second species teratogenicity,
a non-rodent chronic feeding and a dermal penetration study.
The data on file in support of tolerances on ethalfluralln are
conmplete. - :

The TOX Chem No. is 453B.. The P.C. Code of ethalfluralin is
113101. The Chemical Abstract Registry Number (CAS No.) of

ethalfluralin is 55283-68-6. The structure of ethalfluralin
is presented below: ~

CHs — CH: = N—-CH: -~ C = CHs
O:N - ~ NOa

CFs

Ethalfiuralin

1N
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The impurity nitrosamine is present in the technical (94. 54) ﬁ1i 

ethal‘luralln“used_ln the varlous_tox1colco1cal'studles.

Evaluatlon of Carclnogenlclty Data

Rat 2~Year Carc1nogen1c1tz Studz

Reference: - Two-Year Dletary Evaluation of Ethalfluralln'
~in the Fischer 344 Rat, Lilly Research Laboratories,
Reports R-267 and R—277 June 1981, MRID 00094776 and
92062013.

Ezperimental Desian

'In replicate studies ethalfluralln was fed to 30

Fischer 344 rats/sex/group at levels of 100, 250 or
750 ppm, - equivalent to 4.2, 10.7 or 32.2 mg/kg/day,
respectively, with 60 rats/sex in the controls for 24
months.

Dlscu551on of Tumor Data

There were no 51gn1f1cant compound-related tumors.
observed in male rats. However, a 51ngle adenoma of the
kidney and of the urinary bladder in male rats at the
mid~dose, and a 51ngle carcinoma of the kidney at the
mid- and high doses in female rats, were noted. Female
rats had 51gn1f1cant 1ncrea51ng trends, and 51gn1f1cant
differences in pair-wise comparisons of the '32.3
mg/kg/day dose group with the controls, for mammary .
gland fibroadenomas and combined mammary gland adenomas-
and/or fibroadenomas, all at p<0.0l. Female rats also
had significant differences in the pair-wise comparisons
of the 10.7 mg/kg/day dose.group with the controls for
mammary gland fibroadenomas (p<0.01) and combined
mammary gland adenomas and/or. flbroadenomas (p < 0.05).

Since there was no 51gn1flcant statlstlcal ev1dence of
differential mortallty with increasing doses of
ethalfluralin, these statistical analyses. were based
upon the Cochran—Armltage trend test and the Fisher’s’
Exact test for pair-wise comparisons of the dosed groups
with the controls. See Table 1 for female rat tumor
analysis results.

b
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Table 1. Ethalfluralin - Harlan Industries Flscher 344 Comblned
. Rat Studies

Female Mammary Gland Tumor Ratest and Cochran-Armitage
Trend Test and Fisher’s Exact Test Results (p values)

_— | . Dbse_(mg(kg[daz)

0 C42 10,7 32.3
_ Adenomas 4/60 . 1360 5/59 1/59
(%) - (7) - (2) (8) R (2)
p = > 0.768 0.1820 0.489 | 0.1871
Fibroadenomas 9/60 .  10/60 219/59 28/59
% s (17) (36 (a7
p = ~ 0.000™ 0.500 0.008™"" 0.000"
Combined 13/60 11/60 25%/59 29/59
(%) (22) - (18) o (42) : (49)
p = , ~ 0.000™ 0.410" . o0.013" 0.002"

TNumber of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before week 53.

‘nNegatiVe change from control.
aF:Lrst adenoma observed at week 80, dose 4.2 mg/kg/day.
bFlrst flbroadenoma observed at week.70 dose 10.7 mg/kg/day.

-COne animal ‘in the 10.7 mg/kg/day dose group had both an adenoma and
a flbroadenoma of the mammary gland.

Note: Significance of trend denoted at control.

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

if *, then p < 0.05. 1If **, then p < 0.01.

(93 S
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‘Table 2. Historical Control Incidence of Fibroadenomas in Female

Fischer 344 Rats -

(Data

obtained

at Lilly Research

Laboratories from May 1977 to February 1979).

Number of

- . Number of .
~ Study . Termination Untreated Females with  Percent
Number T of study females Fibroadenomas Incidence
R-695 May 1977 1120 16 13.3%
_R-1136*  November 1978 30 8 26.7%
R-1146*  November 1978 30 5 16.7%
R-1246%  December 1578 30 5 - 16.7%
R-1256% '  December 1978 29 4 13.8%
R-87% February 1979 30 0 0.0%
R-97* February 1979 30 7 23.3%
R-167* February 1979 30- 6 120.0%
R-177% February 1979 30 4 13.3%
. , Overall
Total 359 55 Incidence 15.3% .

*Replicate Studies

The historical control incidence (Table 2) ranges from 0 to
26.7% with an average inciderice of 15.3% for this tumor. This
compares with an incidence in the ethalfluralin study of 22% in
the controls, 18% in the low dose, 42% in the mid dose and 49%
in the high dose. v
adenomas and/or fibroadenomas in the mid (250 ppm) and high (750
= ppm) dose exceed the historical control values for this tumor.

\a<:y

The incidences of combined mammary gland
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Non-Neoplastic ILesions and other findings

AThere were no changes in body weight gain related to the
dose levels administered as compared to the controls in
male or female rats.

' The. statlstlcal evaluation of mortality indicates. no

51gn1f1cant incremental changes with increasing doses of
ethalfluralln in male or female rats.

No clinical signs of toxicity were observed related to the
dose levels ' -administered, except for a dose related

" incidence of dark yellow urine indicative of the- presence

of ethalfluralln metabolltes.

~ There were no changes in hematology or clinical chemistry
values. attributed to the administration of ethalfluralin
~as compared to the controls at the termination of the

- study. _ , v : *

There were no significant differences in organ weights
related to the administration of ethalfluralin with the
exception of a slight increase in relative liver weight in
males (8.9%) and females (4.1 and 4.7%) at the highest dose
levels as compared to controls

Histopathological non-neoplastic findings were limited to
yellow coloration of fat at the high dose level.

Adequacy of Dosing for Assessment of Carcinogenicity

The dose selections for the 2-year rat feeding study were
based on levels of 250, 500, 1100, 2500 or 5000 ppm fed to
Fischer 344 rats for 90 days (Study No. R-936). The NOEL

, and LOEL in the 90-day study are 500 and 1100 ppm (29 and

63 mg/kg/day) respectively, with an increase in absolute
and relative liver weights (20%) at the 1100 ppm level.
The 750 ppm level was selected as the high dose for the 2
year feeding study. Based on the parameters 1nvest1gated
in the 2-year feeding study the systemic NOEL is greater
than 750 ppm.  The hlghest dose tested (750 ppm) was
considered inadequate in males. Since there were tumors
in the female rat, the dosing was not considered
inadequate; however it was agreed that female rats could
have tolerated a higher dose. No new studies are required.

(o]
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Mouse 2-Year Carcinogenicity Study

Reference: Two-Year Dietary Evaluation of Ethalfluralin in
“the B6C3F; Mouse, Lilly Research Laboratories Reports M-

9167 and M-9177, July 1981, MRID 00094777 and 92062016.

Experimental Desigh

" In repllcate studies ethalfluralin was fed to 40 B6C3Fp.

mice/sex/group at 1levels of 100, - 400 or 1500 ppm, -
- equivalent to 10.3, 41.9 or 163.3 mg/kg/day, respectlvely,-'
with 60 mlce/sex in the controls.

Discussion of Tumor Data

No increased inc1dences of neoplasms were observed in Xthese
~replicate studies at the dose levels admlnlstered for 24
months. - : :

Non-neoplastic lesions and other findings

Evaluation of mortality incidence indicates no. change with'
increasing doses of ethalfluralin were observed as compared
to the controls. -

No clinical signs of toxicity were observed related to the.4
dose levels administered.

Mean body weight gain of the control and test levels were -
comparable during the experimental period until the 24th
month when a significant (p<0.05) decrease in body weight
gain of 18-30% as compared to the control was reported for
males and females at the high dose level

A significant (p<0.05) decrease in hematocrit, hemoglobin
and erythrocyte count, accompanied by a significant
(p<0.05) 1increase in mean = corpuscular hemoglobin
concentration was reported in the high dose females at the
termination of the study. . -
A significant (p<0.05) increase in alkaline phosphatase
values was reported at the termination of the study 1n male
and female mice at the high dose level.

Relative liver weights of females of the high dose level
were significantly (p< 0.05) increased as compared to the
controls. Relative kidney weights of females of the mid and
high dose levels were significantly (p<0.05) increased.
Relative heart weight of females of the mid and high dose
levels were significantly (p<0.05) increased as compared
to the controls. E
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both replicate studies for the low, mid and high'dcse.
levels. :

Table 3 - Ipcidence of Hepa%ocellular Hyperplasia in‘Male and
Female Mice of Studies M-9167 and M-9177 Combined

- - CONTROL - 100 ppm 400 ppm - 1500ppm -
Males 5.9% ' 11.3% 15.0% o 17.7%
(7/119) (9/80)- (12/80) 7 (14/79)
Females 1.7% '5.0% 7.5% 7 26.3%
- : (2/120) - (4/80) (6/80) (21/80)

Table 4 Historical Control Incidence Of Hepatocellular
Hyperplasia in BGC3F1'Mice (Data obtained at Lilly

Research Laboratories from February 1977
to April 1979

Study Number Males o Females
M-9087 ' - 15.5% - 8.3%
(9/60) . (5/60)
M-9097 ~ 10.0% 10.0%

: (6/60) (6/60)
M=-9067 o 3.3% : . 8.3%
: , (2/60) (5/60)
M-9077 o C1.7% . 1.7%
(1/60) . (1/60)

The studies with ethalfluralln were conducted from June . -
1977 to June 1979.

On 1nspectlon of the 1n01dence of hepatocellular

" hyperplasia observed in the low dose with ethalfluralin
and the historical control incidence, a variation in the
spontaneous incidence of hepatocellular hyperplasia can
occur in the mouse. On this basis the NOEL and LEL is

100 ppm (10.3 mg/kg/day) and 400 ppm (41.9 mg/kg/day),
respectlvely.

10
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Adéguagyvof Dosing for Assessment of Carcinogenicity

The dose.selection for this 2-year study is based on
levels of 560, 1100, 2250, 4000 or 8000 ppm, fed to
B6C3F1 mice for 90-days (Study No. M-9286). The NOEL and

. LOEL in the 90-day study are 560 and 1100 ppm,

respectively, with decreases in blllrubln values and
absolute kidney welghts.‘

‘ The increased incidence of hepatocellular hyperpla51a
-exceeded the concurrent and historical control incidence

for this lesion at the mid and high dose. The Committee
considered the incidence of hepatocellular hyperplasia
adaptive and not life threatening. 1In the absence of
significant toxicity or significant weight gain
depressions, the CPRC considered the hlghest dose not
high enough and therefore inadequate in both sexes of

-mice. A new carcinogenicity study is not required.

E. Additional Toxicological Data on Ethalfluralin

Metabollsm

ference. Absorptlon, Distribution and Ellmlnatlon of .
C Ethalfluralin in Rats. Study No. DR-0233-3655-001,
June 22, 1993, MRID 428229- 01, Submitted by Dow Chemical

Company. :

Disposition of 14C ethalfluralin was investigated in male
and female Fischer 344 rats at single low (10 mg/kg) and
high (100 mg/kg) oral doses, and repeated low oral doses
of 10 mg/kg followed by a single radiolabeled dose..
Absorption of ethalfluralin was estimated at between 79-
87%, based.on data supplied by the registrant. Feces
represented the major route for excretion of \
ethalfluralin derived radiocactivity, with 50.9-63.2%
excreted in 72 hours by this route for male and female
rats. Tissue levels at study termination (72 hours post-
dose) were negligible (less than 0.3% of the admlnlstered
dose in any one tissue):

The major urinary metabolite identified in male and
female rats was the acid metabolite of ethalfluralin, or
(2-methyl, -hydroxy~3 (2,6-dinitro-4-trifluoro-methyl)
phenylamine] propanoic acid). This metabolite comprlsed
between 7.2-9.0% of the administered dose in urine of
female rats 0-24 hour post-dose, and between 13-17.3% of
the administered dose in male rat urine. All other

‘urinary métabolites comprised less than 6.2% of the dose

in urine of males and females.

il
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In feces, the major metabollte identified was an amino
product of ethalfluralin metabolism, N-ethyl-N-(2-methyl-

2-propenyl)-2-nitro-6-amino-4~(trifluoromethyl)
benzenamine. -This metabolite comprised between, 2.7-7.1%
of the administered dose in male and female rat feces

- across all dose groups, and appeared in slightly higher

percentage in feces from high dose rats. A second
metabolite identified in feces comprised between 1.6-4.6%

- of the dose and co-eluted with a standard of

ethalfluralln in both male and female rats. Although a
specific metabolic scheme was not presented for
ethalfluralin in rats, major metabolites were 1dent1f1ed
in this study.

Genotokicitz

-éReferenceé The Effect of Ethalfluralin on the Induction

of Bacterial Mutation, Using a Modification of the Ames
Test, MRID 00128693; The Effect of Ethalfluralin on‘the
Induction of Reverse Mutations in Salmonella Typhimurium

-using the Ames Test, MRID 00128694; The Effect of .

Ethalfluralin in- the Induction of Forward Mutation at the
Thymidine Kinase Locus of L5178Y Mouse Lymphoma Cells, -
MRID 00128696; Chromosome Aberrations in Chinese Hamster
Ovary Cells (CHO) In Vitro, MRID 00152219; The Effect of
Ethalfluralin on the Induction of DNA Repair Synthesis in
Primary Cultures of Adult Rat Hepatocytes, MRID 00128695.

Ethalfluralin was positive in two Salmonella assays for
increased revertants with and without metabolic
activation and negative at the TK Locus in L5178Y cells
of the mouse lymphoma assay. Induction of chromosomal
aberrations in CHO cells was positive with S-9 activation
and negative in the absence of S-9 metabolic activation.
Ethalfluralin was not mutagenic in the unscheduled DNA
synthesis assay.

One-Year Chronic Tox1c1ty ‘ : -

'Reference: The Toxicity of Ethalfluralin (EL-161)
Administered Orally to Beagle Dogs for One Year, Lilly
Research Laboratories, Report No. D01684 November 1985,

. MRID 00153371 and 92062014.

Thirty-Two 7—to-8-month old Beagle dogs weighing between
7.3 and 8.3 Kg were divided into four groups of 4
dogs/sex/ dose and received ethalfluralin orally by .
.capsule at 0, 4, 20 and 80 mg/kg/day. The NOEL and LEL
are 4 and 20 mg/kg/day, respectively, with variations. in
erythrocyte morphology, increased thrombocyte count,
increased erythroid series of the bone marrow and
bilirubin in the urine. Amber urine indicative of

. 12 ~
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ethalfluralin metabolites and elevated alkaline ;
phosphatase values were observed at the mid and high dose
groups. Siderosis of the liver was observed in both sexes
at the high dose level.

Reference: One-Year Dietary Toxicity Study with -
Ethalfluralin in the Fischer 344 Rat. Lilly Research
Laboratories, Report No. R-257, August 1979, MRID

._00094775..

Ethalfluralln was fed to 15 Flscher 344 rats/sex/dose of
0, ‘100, 250 and 750 ppm, (equivalerit to 3.9, 9.7 and 28.4
mq/kg/day for males and 4.9, 11.9 and 34.4 mg/kg/day for
females). The NOEL and LEL are 100 and 250 ppm,
respectively, with significant increased blood creatlnlnev
and BUN values determined at the termination of the
study. '

~—

Reference. One-Year Dietary Toxicity Study with

‘Ethalfluralin in the B6C3F| Mouse." Lilly Research

Laboratories, Report No. M-9157, April 1981; MRID
00094778.

Ethalfluralln was fed to 15 36C3F1 mlce/sex/dose at o,
100, 400 and 1500 ppm (equivalent to 12, 47.0 and 173

mq/kg/day for males and 12, 49 and 184 mg/kg/day for

females. The NOEL and LEL are 100 ppm and 400 ppm,
respectively. Alkaline phosphatase values were elevated
at the mid and high dose levels. At the high dose level,

'SGPT values and relative liver weights were increased and
"BUN and creatinine values were decreased at the

termination of the study.

90-Day Subchronic Toxicity

Reference: A Subchronic Toxicity of EL-161 Technical’Grade
in Dogs; Lllly Research Laboratories Report No. D-3733
August 1974, MRID 00135193.

Thirty—two 10 to 14 month old Beagle dogs weighing - -

" between 6.4 and 13.8 kg were divided into four groups of -

4 dogs/sex/dose administered orally by capsule at 6.25,

- 27.5 or 125 mg/kg/day. On day 15 the high dose was

discontinued due to intolerance (after a.1l6-day recovery
period) then reduced to 80 mg/kg/day for 90 days. The
NOEL and LEL are 27.5 and 80 mg/kg/day, respectively,
with elevated alkaline phosphatase, cholesterol and BUN
values. Slight fatty metamorphosis of the llver was
reported at the high dose level.

13
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Reference: Three-Month Oral deicity Study of
Ethalfluralin (EL-161) in Rats. Lllly Research
Laboratorles, Report No. R-936, February 1978, MRID

'~ 00135191.

Ethalfluralln was fed to 10 Fischer 344 rats/sex/dose of
250, 500, 1100, 2500 or 5000 ppm equivalent to 14, 29,
63, 146 or 313 mg/kg/day, respectlvely, for 90 days. *

TTHis study is referenced for the dose selection used in

‘the one (R-257) and two (R-267 and R-277) year studies.
The NOEL and LEL are 500 and 1100 ppm, respectively, with
a significant (p<0.05) increase in absolute and relative
liver weights (20%), decrease in RBC, hematocrit and
hemoglobin values and increased relatlve kldney weights
‘were reported at this dose. Bright yellow urine and
stained fur (indicative of ethalfluralin metabolites)

" ~Wwere observed at the 500 ppm level and above. Hematology

and clinical chemistry values were determined at the
termination of the study.-

Reference: Three Month Oral Toxicity Study of
Ethalfluralin (EL-161) in Mice, Lilly Research
Laboratorles Report No. M-9286, May 1978, MRID ,0094774.

Ethalfluralin was fed to 15 BGC3F1, mice/sex/dose at 0,
560, 1100, 2250, 4000 or 8000 ppm equivalent to 68, 136,
285, 538 or 1205 mg/kg/day, respectively. The NOEL and
LEL are 560 and 1100 ppm, respectively, with decrease in
bilirubin values and absolute kidney weights at this
level. A dose related incidence of yellow-orange urine

- was observed, indicative of ethalfluralin metabolites.

- Structure-Activity Relationships

Ethalfluralin is structurally related to four other
dinitro-trifluro herbicides (Figure 1) and is expected to
behave in .a biologically similar -manner. The limited
information provided by the toxicology one-liners -

indicate the following carcinogenic corcerns:

Benefin - Significant (p<0.05) increasing trend in liver
cell adenomas and carcinomas combined in B6C3F; mice.
The mouse and rat studies are not adequate for ‘
carcinogenic evaluation. Not mutagenic in the test .
systems assayed. :

" Flumetralin (PrimeR) - significant increase in mammary

adenocarcinomas and combined adenomas/adenocarcinomas in
female rats at the 30 ppm level. Significant increase in
adrenal pheochromocytomas in male rats at the 30 ppm

level. No carcinogenic potential in mice. Positive

BL;

14
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with and without activation in the gene mutation assay in
Salmonella typhimurium (Ames test). Negative in the mouse
- micronucleus assay. : ~ ’

Profluralin —~Significant (p<0.05) increase in hepatoma B-
in male mice. No carcinogenic pctential in rats. No .. .
genotoxicity studies on file. No registered uses in the =
U.S. . , . .

“Trifluralin - Classified as a Group C Carc1nogen based on
‘tumors of the renal pelvis and urlnary bladder in male
and female Fischer 344 rats. No.carcinogenic potential
in mice. Not mutagenic in the test systems assayed.

6.  Carcinogenicity in animals -- Ethalfluralin

After . a full evaluation of all of the data and supporting
information regarding animal carcinogenicity, the Committee

" concludes that exposure to ethalfluralin resulted in an
increased incidence of fibroadenomas and combined
adenomas/flbroadenomas of the mammary gland in female rats.
The induction of mammary gland tumors occurred at more than
one dose and the incidence of tumors at both the mid- and
high doses exceeded the historical control range (even though
the dosing was not as high as the animals could have
tolerated). A structurally related analog, flumetralin, also
increased mammary tumors (adenocarcinomas and combined
adenomas/adenocarcinomas) in female rats. With higher
dosing, it may have been possible for the mammary tumors
induced by ethalfluralin to progress to carcinomas, as was
seen with flumetralin.  There was also a suggestion of other
tumor types, at the same sites (kidney and urinary bladder)
which are the targets for another analog, trifluralin.
Ethalfluralin induced mutations in the Salmonella assay +
activation and was clastogenic in cultured mammalian cells
with activation; this genotoxic activity supports a
carcinogenicity concern for ethalfluralin. The relevance of
the tumor data to an evaluation of ethalfluralin’s potential
for human carcinogenicity is discussed elsewhere in this
report.
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Figure 1

Structural Analogues of Ethalfluralin
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F. Weight of the Evidence Consideration

The Committee considered the following observations
regarding the toxicology of ethalfluralin for a weight-
-of-the-evidence determination on its carc1nogen1c
potential.

1.

. Male and female rats were fed 0, 4.2, 10.7 or 32.3

mg/kg/day in replicate studies for two years. The
highest dose tested in male rats was considered

- inadequate. The highest dose in females was not .
inadequate; however, females could have tolerated a

higher dose. There were no significant compound-
related tumors observed in male rats.

Female rats had sighificant»dose*rélatéd increasing

‘trends, and significant differences in the pair- .

wise comparisons of both the 10.7 and the 32.3
mg/kg/day dose groups with the controls, for
mammary gland fibroadenomas and combined mammary
gland adenomas and/or fibroadenomas. The incidence
of combined mammary gland adenomas and/or

‘fibroadenomas in the mid and high dose group

exceeds the historical control values for this

- tumor.

7

‘Male and female mice were fed 0, 10.3, 41.9 or

163.3 mg/kg/day in replicate studies for two years.
The highest dose tested in mice was considered

.inadequate in both sexes.

From the studies submitted ethalfluralin is
positive in two Salmonella assays, negative in the
mouse lymphoma assay and unscheduled DNA synth351s
assay. Ethalfluralin is positive for chromosomal -
aberrations in the CHO assay with activation and
negative without activation. The genotoxic
activity by ethalflualln supports a carc1nogen1c1ty
concern.

Ethalfluralin is structurally related to four other
dinitrotrifluoro compounds: benefin, flumetralin,
profluralin and trifluralin with demonstrated
carcinogenic potential in mice and/or rats.

M
17



Carcinogenicity Peer Review of Ethalfluralin
June 08, 1994

G. - Classification of Carcinogenic Potential:

The Peer Review Committee considered the criteria contained in the
EPA’s "Guidelines for Carcinogen Risk Assessment" [FR51: 33992-

© 34003, 1986] for classifying the welght of evidence for-

' carc1nogenlclty.

‘The Peer Review Committee agreed that ethalfluralin should be
‘classified as a Group C - possible human carcinogen and that a low-
dose extrapolation methodology (Q*) "be applied to the animal data.
This decision was based on evidence of increased incidences of

- mammary gland tumors in the female rat at two doses, and the

" .incidences at these doses were well in excess of historical

controls, even though dosing was not as high as the animals. could
have tolerated. A structurally related analog, flumetralin, also
.increased mammary tumors (adenocar01nomas and combined
adenomas/adenocarc1nomas) in female rats. -With higher d051ng, it
‘may have been possible for the mammary tumors induced by
ethalfluralin to progress to carcinomas, as was seen with
flumetralin. There was also a suggestion of other tumor types in
the rat, at the same sites (kidney and urinary bladder) which are
the targets for ariother analog, trlfluralln along w1th pos1t1ve
data for genotox101ty.

Administration of ethalfluralin in the diet to B6C3F| mice did not
result in increases of any tumors; however, dosing in this study
was considered to be inadequate in both sexes. The highest dose
administered to male rats was also considered to be inadequate.
The Committee nevertheless did not recommend repeating any of the.
studies, as there was sufficient information to perform a risk
characterization, based on the mammary tumors in the female rat .
alone.

The Group C classification was based on mammary tumors in the’
female rat with a suggestion of -bladder tumors in females and
kidney tumors in both sexes, genotoxicity and SAR to other aromatic
amine chemicals. A low dose extrapolation model will be applied to
the animal data for the quantification of human risk (Q; ), based

on the mammary tumors in the female rat.
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Material Reviewed

The material available for review consisted of_DERs,and"
other data summaries prepared by Roland A. Gessert, Irving

Mauer, Tim McMahon and Ray Landolt from studies submitted by
Eli Lilly (Dow Elanco). Statistical analysis was prowvided by

Lori Brunsman. The material reviewed is attached to the
file copy of this report. ; o

Background Information

Ethalfluralin (EL-161) with the trade name ‘Sonalin® is
registered for terrestrial food uses by Dow Elancov :
Tolerances are established for residues of (N-ethyl-N-(2-
methyl-z—propenyl)—2,6—dinitro-4 (trifluoromethyl)
benzenamine in or on a wide range of raw agricultural
commodities including meat and milk listed in 40 CFR 180.416
at 0.05 ppm. This dinitroaniline herbicide is registered for
Preemergence control of annual grasses and broad leaf weeds.

A Notice of Determination Not to Indicate a Rebuttal
Presumption Against Registration (RPAR) was published in
Federal Register January 4, 1984. Ethalfluralin was under
consideration because the RPAR criteria for carcinogenicity
and teratogenicity had been met. In evaluating the risks
and benefits associated with the proposed uses of
ethalfluralin, the Agency determined that the benefits
exceeded the risk posed. A conditional registration was
issued to allow time for the registrant to conduct a second.
species teratogenicity, a non-rodent chronic feeding and a
dermal penetration study. The data on file in support of
tolerances on ethalfluralin are complete.

The TOX Chem No. is 453B. The P.C. Code of ethalfluralin is
113101. The Chemical Abstract Registry Number (CAS No.) of

ethalfluralin is 55283-68-6. The structure of ethalfluralin
is presented below: : ,

Cl"h
CH:—-CH:—-N-—CH:—-C’-CH:I

. O:N — ~ NO:

CFs

Ethalfturalin
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TheTimpﬁfity nitrosamine is present in the technical (s4.5%)

1.
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. Evaluation

_ethalfluralin used in the various toxicological studies.

o ress,

of-Carcinogenicity Data

Rat 2-Year Carcinogenicity Study

Reference: Two—Year#Dietary Evaluation of
Ethalfluralin in the Fischer 344 Rat, Lilly Research
Laboratories,vReports»R—267 and R-277, June 1981, MRID

070678,

a.

Experimental. Design

In replicate studies ethalfluralin was fed to 30
Fischer 344 rats/sex/group at levels of 100, 250
or 750 ppm, equivalent to 4.2, 10.7 or 32.2
mg/kg/day, respectively, with 60 rats/sex in the
controls for 24 months. o

Discussion of tumor Data

There were no significant compound-related tumors
observed in male rats. Female rats had significant
increasing trends, and significant differences in
pair-wise comparisons of the 32.3 mg/kg/day dose
group with the controls, for mammary gland

‘fibroadenomas and combined mammary gland adenbmas

and/or fibroadenomas, all at P<0.01. Female rats
also had significant differences in the pair-wise
comparisons of the 10.7 mg/kg/day dose group with
the controls for mammary gland fibroadenomas
(p<0.01) and combined mammary gland adenomas
and/or fibroadenomas (p < 0.05).

Since there was no significant statistical _
evidence of differential mortality-with increasing.
doses of ethalfluralin, these statistical analyses
were based upon the Cochran-Armitage trend test
and the Fisher’s Exact test for pair-wise
comparisons of the dosed groups with the controls.
See Table 1 for female rat tumor analysis
results. " o
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Table 1. Ethalfluralin - Harlan Industries Fischer 344 Combined
Rat Studies

Female Mammary .Gland Tumor Rates® and Cochran-Armitage
Trend Test and Fisher’s Exact Test Results (p values)

Dose (mg/kg/day)

0 4.2 10.7 ' 32.3

"Adenomas _ © 4/60 1°/60 5/59 , - 1/59
(%) (@) (8) (@)

p = ~ o0.168 - o0.182" ' 0.489 0.187°
Fibroadenomas = 9/60 10/60 21°/59 ’ 28/59
(%) , (15) (17) - (38) - (47) -

p = . 0.000" 0.500 0.008" 0.000"
Combined 13/60 11/60 25°/59 29/59
(%) . (22) (18) (42) (49)

p = 0.000™ 0.410° ~ 0.013° 0.002"

*Number of tumor bearing animals/Number of animals examined,
excluding those that died or were sacrificed before week 53.

Negative change from control.
*First adenoma observed at week 80, dose 4.2 mg/kg/déy.
*First fibroadenoma observed at week 70, dose 10.7 mg/kg/day.

‘One animal in the 10.7 mg/kg/day dose group had both an adenoma and
a fibroadenoma of the mammary gland.

Note: Significance of trend denoted at control.

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

If °, then p < 0.0S5. "If ", then p < 0.01.



Table 2. Historical Control Incidence of Fibroadenomas in Female
Fischer 344 Rats (Data obtained at Lilly Research-
Laboratories from May 1977 to February 1979).

Number of Number of

Study © - Termination Untreated  Females with Percent
_ Number. ~ of study females __Fibroadenomas Incidence
R-695 May 1977 - 120 16 . 13.3%
R—ll36* November 1978 . 30 8 . : 26.7%
R-1146* November 1978 30 5 16.7%
R-1246%* December 1978 30 5 . 16.7%
R-1256* December 1978 29 4 ~13.8%
R-87%* February 1979 30 0 -~ 0.0%.
CR-97% February 1979 30 7 23.3%
R-167% February 1979 30 6 20.0%
R-177% February 1979 30 4 13.3%
: Overall
Total i 359 ’ 55 Incidence 15.3%

*Replicate Studies

The historical control incidence (Table 2) ranges from o

to 26.7% with an average incidence of 15.3% for this
tumor. This compares with an incidence in the )
ethalfluralin study of 22% in the controls, 18% in the
low dose, 42% in the mid dose and 49% in the high dose.
The incidences of combined mammary gland adenomas and/or
fibroadenomas in the mid (250 ppm) and high (750 ppm)
dose exceed the historical control values for this
tumor. : :

2.5



c. Non-Neoplastic Lesions and other findings

There were no changes in body weight gain related
to the dose levels administered as compared to the
controls in male or female rats (Table 3).

The statistical evaluation of mortality indicates
no significant incremental changes with increasing
doses of ethalfluralin in male or female rats.

~ See. Tables 4 and 5 for mortality test results.

No clinical signs of toxicity were observed
-related to the dose levels administered, except
for a dose related incidence of dark yellow urine
indicative of the presence of ethalfluralin
metabolities.

The fvllowing table summarizes the mean body weight gain in male and
female rats at the 3 and 24 month interval for studies R-267 and R-277.

Table 3. Mean Body Weight(g) with (%) Gain as Compared to Controls

Month Controls - 4.2 mg/kg/day ‘ 10.7 mg/kg/day 32.2 mg/kg/day
R-267. R~-277 R-267 R-277 R-267 R-277 R-267 R-277

0 134 120 136 123 137 ~ 120 . 136 126

3 337 350 338(0.4%) 344(4%) 341(0.4%) 346(1%) 343(2%) 345(4%)
i 24 419 406 488(6%) 433(8%) 468(2%) 413(2%) 425(1%) 419(2%f

Females V

0 106 . 96 107 96 108 95 107 96

3J7 200 .205 199(2%) 1200(5%) 194(9%) 197(6%) 194(7%) 199(6%)

24 | . 307 298 315(3%) 310(6%) 303(3%) 292(2%) 313(2%) 296(1%)

; -




Table 4. Ethalflufalin ~ Harlan Industries Fischér 344 Combined
Rat Studies

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

Weeks

Dose - . 1-26 27-52 53-78 79-105" Total .
(mg/kg/day) - | -
0 " 0/60 0/60 3/60  24/57 ' 27/60

- C ' (45)

4.2 0/60 0/60 2/60 18/58  20/60

' (33)

10.7 0/59° 0/59 4/59 18/55  22/59

. : ' ‘ (37)

32.3 1/60 - 0/59 - a/59 17/55 -22/60

- A (37)

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

*0ne accidental death at week 22, dose 10.7 mg/kg/day.

fFinal sacrifice at week 105.

( )Percent. | |

Note: Timé intervals were selected for diSplay purposes only.
Sighificance of trend denoted at control.

Significance of pair-wise comparison with control denoted
at dose level. " .

If °, then p < 0.05. If ™, then p < 0.01.
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Table 5. Ethalfluralin - Harlan Industries Fischer 344 Combined
Rat Studies

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

Weeks
Dose | 1-26 27-52  53-78 79-105°  Total
(mg/kg/day) o |
- 0 ' 0/60 - 0/60 3/60 15/57  18/60
' - (30)
4.2 . 0/60 1/60 1/59 16/58 18/60
- | | - (30)
10.7 . 0/60 0/60 - 2/60°  18/58 ' 20/60
: (33)
32.3° 0/60 0/60 3/60 14/57  17/60
: (28)

*Number of animals that died during interval/Number of animals
alive at the beginning of the interval. . :

‘Final sacrifice at week 104.

( )Percent.

Note: Time interﬁals were selected for display purposes only;
Significance of trend denoted at control.. |

Significance of pair-wise comparison with control denoted
at dose level. ’ : ‘ '

..

If °, then p < 0.05. If ~, then p < 0.01.



There were no changes in hematology or clinical chemistry
values attributed to the administration of ethalfluralin as
compared to the controls at the termination of the study.

There were. no significant differences 'in organ weights
related to the administration of ethalfluralin with the
exception of a slight increase in relative liver weight in
males (8.9%) and females (4.1 and 4.7%) at the hlghest dose
levels as compared to controls .

"Histopathological non-neoplastlc findings were limited to

yellow coloration of fat at the high dose level.

Adequacy of Dosing for Assessment of Carcinogenticity

The dose selections for the 2-year rat feeding study were
based on levels of 250, 500, 1100, 2500 or 5000 ppm fed to
Fischer 344 rats for 90 days (Study No. R-936). The NOEL
and LOEL in the 90-day study are 500 and 1100 ppm (29 and 63
mg/kg/day) respectively, with an increase in absolute and
relative liver -weights (20%) at the 1100 ppm level. The 750
ppm level was selected as the high dose for the 2 year
feeding study. . Based on the parameters investigated in the
2-year feeding study the systemic NOEL is greater than 750

- ppm. The 750 ppm level was not adequate for carcinogenic

testing.

. Mouse 2-Year Carcindgenicity Study

Reference: Two-Year Dietary Evaluation of Ethalfluralin in
the B(C;F; Mouse, Lilly Research Laboratorles Reports M-9167
and M-9177, July 1981, MRID 070680.

Experimental DeSign

In replicate studies ethalfluralin was fed to 40 B C;F,
mice/sex/group at levels of 0, 100, 400 or 1500 ppm,
equivalent to 10.3, 41.9 or 163.3 mg/kg/day, respectively,
with 60 mice/sex in the controls. :

Discussion of Tumor Data
No increased incidences of neoplasms were observed in these

replicate studies at the dose levels administered for 24
months. -

10
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c. Non-neoplastic lesions and other findings

Evaluation of mortality incidence indicates no change with
increasing doses of ethalfluralin were observed as compared
to the controls.

No clinical signs of toxicity were observed related to the
dose levels admlnlstered. :

'Mean body weight gain of the control and test levels were
comparable during the experimental period until the 24th
month when a significant (p<0.05) decrease in body weight
gain of 18-30% as compared to the control was reported for
males and females at the high dose level.

A 51gn1f1cant (p<0. 05) decrease in hematocrit, hemoglobin
and erythrocyte count, accompanied by a 51gn1f1cant (p<0.05)
increase in mean corpuscular hemoglobin concentration was
reported in the high dose females at the termlnatlon of the
study.

A significant (p<o0. 05) increase in alkaline phosphatase
values was reported at the termination of the study in male
and female mice at the high dose level.

Relative liver weights of females of the high dose level
were significantly (p< 0.05) increased as compared to the
controls. Relative kidney weights of females of the mid and
high dose levels were significantly (p<0.05) inceased.
Relative heart welght of females of the mid and high dose -
levels were significantly (p<0.05) increased as compared to
the controls.

A dose-related increased incidence of focal hepatocellular
hyperplasia (Table 6) was reported in males and females of
both replicate studies for the low, mid and high dose
levels.

Table 6 — Incidence of Hepatocellular Hyperplasia in Male and Female
Mice of Studies M-9167 and M-9177 Combined

) CONTROL , 100 ppm 400 ppm 1500ppm
Males 5.9% » 11.3% 15.0% 17.7%
(7/119) (9/80) (12/80) (14/79)
Females 1.7% 5.0% 7.5% 26.3%
(2/120) (4/80) (6/80) (21/80)
11
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Table 7 Historical Control Incidence Of Hepatocellular
Hyperplasia in B,C; F, Mice (Data obtained at T.ill
‘Research lLaboratories from February 1977
to April 1979)

Studv Number Méles , Females
M-9087 | 15.5% . 8.3%
\ (9/60) . (5/60)
M-9097 . 10.0% 10.0%
' (6/60) (6/60)
M-9067 o 3.3% ' 8.3%
| (2/60) (5/60)
M-9077 1.7 1.7%
o~ C (1/60) (1/60)

The studies with ethalfluralin were conducted from June

1977 to June 1979. ’

on inspection of the incidence of hepotacellular
hyperplasia observed in the low dose with ethalfluralin and
the historical controel incidence, a variation in the
spontaneous incidence of hepatocellular hyperplasia can occur
in the mouse. On this basis the NOEL and LEL is 100 ppm (10.3
mg/kg/day) and 400 ppm (41.9 mg/kg/day), respectively.

d. Adequacy of Dosing for Assessment of carcinogenicity

The dose selection for this 2-year study is based on levels of
560, 1100, 2250, 4000 or 8000 ppm, fed to B(C;F, mice .for 90-
days (Study No. M-9286). The NOEL an LOEL in the 90-day study
are 560 and. 1100 ppm, respectively, with decreases in
bilirubin values and absolute kidney weights.

Based on an increased incidence of hepatocellular hyperplasia
as compared to the concurrent and historical control incidence

for this lesion, the mid dose (400 ppm) is considered adequate
for carcinogenicity testing in the two-year study.

12
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D.

Additional Toxicological Data on Ethalfluralin

1.

Metabolism

Reference: Absorption, Distribution and Elimination of ¢
Ethalfluralin in Rats. Study No. DR-0233-3655-001, June 22,
1993, MRID 428229-01, Submitted by Dow Chemical Company.

 Disposition of “C-ethalfluralin was investigated in male and

female Fischer 344 rats at single low (10 mg/kg) and high (100
mg/kg) oral doses, and repeated low oral doses of 10 mg/kg -

followed by a single radiolabeled dose. Absorption of

ethalfluralin was estimated at between 79-87%, based on data

supplied by the registrant. Feces represented the major route

for excretion of ethalfluralin derived radioactivity, with

50.9-63.2% excreted in 72 hours by this route for male and

female rats. Tissue levels at study termination (72 hours
post- dose) were negligible (less than 0. 39 of the admlnlstered

dose in any one tissue). :

The major urinary metabolite identified in male and female
rats was the acid metabolite of ethalfluralin, or (2-methyl,
2-hydroxy-3-[2, 6~-dinitro-4-trifluoro-methyl) phenylamine]
propanoic acid). This metabolite comprised between 7.2-9.0%
of the administered dose in urine of female rats 0-24 hour
post-dose, and between 13-17.3% of the administered dose in
male rat urine. All other urlnary metabolites comprised less
than 6.2% of the dose in urine of males and females. ‘

In feces, the major metabolite identified was an amino product

of ethalfluralin metabolism, N-ethyl-N-(2- propenyl)-2-

nitro-6-amino-4-(trifluromethyl) benzenamine. This metabolite
comprised between 2.7-7.1% of the administered dose in male
and female rat feces across all dose groups, and appeared in
slightly higher percentage in feces from high dose rats. A
second metabolite identified in feces. comprised between 1.6-
4.6 of the dose and co-eluted with a standard of

~ ethalfluralin in both male and female rats. Although a

specific metabolic scheme was not presented for ethalfluralin

~in rats, major metabolites were identified in this study.

13
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Genotoxicity

Reference The Effect of Ethalfluralin on the Induction of

'Bacterial Mutation, Using a Modification of the Ames Test,

MRID 250475; The Effect of Ethalfluralin on the Induction of
Reverse Mutatlons in Salmonella Typhimurium using the Ames
Test, MRID 254075; The Effect of Ethalfluralin in the
Induction of Forward Mutation at the Thymidine Kinase Locus
of L5178Y Mouse Lymphoma Cells, MRID 250475; Chromosome .
Aberrations in Chinese Hamster Ovary Cells (CHO) In Vitro,
MRID 259342; The Effect of Ethalfluralin on the Induction of
DNA Repair Synthesis in Prlmary Cultures of Adult Rat
Hepatocytes, MRID 250475.

Ethalfluralin was positive in two salmonella assays for
increased revertants with and without metabolic activation
and negative at the TK Locus in L5178Y cells of the mouse
lymphoma assay. Induction of chromosomal aberrations in CHO
cells was positive with S-9 activation and negative in the
absence of S-9 metabolic activation. Ethalfluralin was not
mutagenic in.the unscheduled DNA synthesis assay.

One-Year Chronic Toxicity

Reference: The Toxicity of Ethalfluralin (EL-161)
Administered Orally to Beagle Dogs for One Year, Lilly
Research Laboratories, Report No.D01684, November 1985, MRID
260434 and 262711. ' :

Thirty-Two 7-to-8-month old Beagle dogs weighing between 7.3
and 8.3 Kg were divided into four groups of 4 dogs/sex/ dose
were administered ethalfluralin orally by capsule at 0, 4,
20 and 80 mg/kg/day. The NOEL and LEL are 4 and 20
mg/kg/day, respectively, with variations in erythrocyte
morphology, increased thrombocyte count, increased erythroid
series of the bone marrow and bilirubin in the urine. Amber
urine indicative of ethalfluralin metabolites and elevated
alkaline phosphatase values were observed at the mid and
high dose groups. Siderosis of the liver was observed in
both sexes at the high dose level. '

Reference: One-Year Dietary Toxicity Study with
Ethalfluralin in the Fischer 344 Rat. Lilly Research
Laboratories, Report No R-257, August 1979, MRID 070678.

Ethalfluralin was fed to 15 Fischer 344 rats/sex/dose of 0,
100, 250 and 750 ppm, (equivalent to 3.9, 9.7 and 28.4
mg/kg/day for males and 4.9, 11.9 and 34.4 mg/kg/day for
females). NOEL and LEL are 100 and 250 ppm, respectively,
with significant increased blood creatinine and BUN values
determined at the termination of the study.
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Reference: One-Year Dietary Toxicity Study with
Ethalfluralin in the B(C;F; Mouse. Lilly Researh -
Laboratories, Report No. M-9157, April 1981; MRID 070679.

Ethalfluralin was fed to 15 B(C,F, mice/sex/dose at 0, 100,
400 and 1500 ppm (equivalent to 12, 47.0 and 173 mg/kg/day
for males and 12, 49 and 184 mg/kg/day for females. NOEL
and LEL are 100 ppm and 400 ppm, respectively. Alkaline

phosphatase values were elevated at the mid and high dose
levels. At the high dose level, SGPT values and relative

‘liver weights were increased and BUN and creatinine values

were decreased at the termination of the study.

90 -Day Subchronic'Toxicitx

Reference: Subchronic Tox1c1ty of EL-161 Technlcal Grade in
Dogs; Lilly Research Laboratorles Report No. D-3733, ' August
1974, MRID 097327.

Thlrty—two, 10 to 14 month old Beagle dogs welghlng between
6.4 and 13.8 Kg were divided into four groups of 4
dogs/sex/dose administered orally by capsule at 6.25, 27.5
or 125 mg/kg/day. On day 15 the high dose was dlscontlnued
due to intolerance (after a 16-day recovery period) then
reduced to 80 mg/kg/day for 90 days. NOEL and LEL are 27.5
and 80 mg/kg/day, respectively, with elevated alkaline
phosphatase, cholesterol and BUN values. Slight fatty
metamorphosis of the liver was reported at the high dose
level. .

Reference: Three-Month Oral Toxicity Study of Ethalfluralin
(EL-161) in Rats. . Lilly Research Laboratories, Report No.
R-936, February 1978 MRID 097327.

Ethalfluralin was fed to 10 Fischer 344 rats/sex/dose of 0,
250, 500, 1100, 2500 or 5000 ppm equivalent to 14, 29, 63,
146 or 313 mg/kg/day, respectively, for 90 days.

This study is referenced for the dose selection used in the
one (R-257) and two (R-267 and R-277) year studies. The
NOEL and LEL are 500 and 1100 ppm, respectively, with a
significent (p<0.05) increase in absolute and relative liver
weights (20%), decrease in RBC, hematocrit and hemoglobin
values and increased relative kldney weights were reported
at this dose. Bright yellow urine and stained fur
(indicative of ethalfluralin metabolites) were observed at
the 500 ppm level and above. Hematology and clinical
chemistry values were determined at the termination of the
study.
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Reference: Three Month oral Toxicity Study of Ethalfluralin
(EL-161) in Mice, Lilly Research Laboratories Report No. M-
9286, May 1978, MRID 070678.

Ethalfluralin was fed to 15 B(C;F,, mice/sex/dose at 0, 560,
1100, 2250, 4000 or 8000 ppm equivalent to 68, 136, 285, 538 -
or 1205 mg/kg/day, respectively. The NOEL and LEL are 560
and 1100 ppm, respectively, with decrease in bilirubin
values and absolute kidney weights at this level. A dose

‘related incidence of yellow-orange urine was observed,

indicative of ethalfluralin metabolites.

'Develogmental and Reproduction Studies

Reference: A Teratology Study of Orally Admininstered
Ethalfluralin in the Rat, Bio Research Laboratories Report
No. 81182, November, 1985, MRID 260434

Sprague-Dawley rats were dosed orally by gavage at 0, 50,
250 or 1000 mg/kg/day from day 6 to 15 of gestation, '
inclusive. - Maternal NOEL and LEL are 50 and 250 mg/kg/day,
respectively, with decrease in body weight gain and
elimination of dark urine during days 7 through 16 of the
study. Developmental NOEL is greater than 1000 mg/kg/day

Reference: A Teratology Study of Orally Administered
Ethalfluralin in the Rabbit, Lilly Research Laboratories
Report No. B01383, June 1983, MRID 250596

Dutch Belted rabbits were dosed orally by gavaged at 0, 25,
75, 150 or 300 mg/kg/day from day 6 to 18, inclusive.
Maternal NOEL and LEL are 75 and 150 mg/kgyday,
respectively, with decreased food consumption and abortions
(2/15) reported at this level. Developmental NOEL and LEL
are 75 and 150 mg/kg/day with increased resorptions,
increased sternal and cranlal variants reported at this
level.

Reference: A Multi-Generation Reproduction study with
Ehalfluralin in the Fischer 344 Rat. Lilly Research
Laboratories Report No. R-68, R-738 and R-1248, March 1981
MRID 070682.

In a 3 generation reproduction study, male and female :
Fischer 344 rats were fed 0, 100, 250 or 750 ppm, equivalent
to 0, 5, 12.5 and 37.5 mg/kg/day, respectively. The
systemlc (parental) NOEL and LEL are 250 and 750 ppm,
respectively, with a decrease in body weight galn in males
of all 3 generations.
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Reproductive NOEL is greater than 750 ppm. The quality of
this study was questioned by California Department of-
Pesticide Regulation based on the lack of. histopathology on
reproductive organs of Fo and F;, adults with a request for 7
months multigeneration bridging study.

Reference: A 7-Month Multlgeneratlon Brldglng Study of
Ethalfluralln (EL-161) Administered in the Diet to Fischer-
344 Rat, Lilly Research Laboratories Report No. R16890 and
R16990 Aprll 1992, MRID 42300301.

This study is supplementary to the precedlng multlgeneratlon
reproduction study. In a 7-month multigeneration repro-
duction bridging study, Fischer 344 rats were fed 0, 100,

250 or 750 ppm, equivalent to 0, 8, 20 and 61 mg/kg/day,
respectively. The NOEL and LEL for parental toxicity are

250 and 750 ppm, respectively, with increase in absolute and
relative liver weights. ©No treatment related
histopathelogical effects were noted. Reproductlve NOEL is
equal to or greater than 750 ppm and the LEL is greater than

750 ppm.

Structure-Activitz Relationships

Ethalfluralin is structurally related to four other dinitro-
trifluro herbicides (Figure 1) and is expected to behave in
a biologically similar manner. The limited information
prov1ded by the toxicology one—llners indicate the follow1ng
carcinogenic concerns.

Benefin - Significant (p<0.05) increasing trend in liver
cell adenomas and carcinomas combined in B¢CF, mice. The
mouse and rat studies are not adequate for carcinogenic
evaluation. Not mutagenic in the test systems assayed.

Prime® - Significant increase in mammary adenocarcinomas and
combined adenomas/adenocarc1nomas in female rats.

Significant increase in adrenal pheochromocytomas in male
rats. No carcinogenic potential in mice. Positive with and
without activation in the gene mutation assay in Salmonella
typhimurium (Ames test). Negative in the mouse micronucleus
assay. : '

Profluralin - Significant (p<0.05) increase in hepatoma B in
male mice. No carcinogenic potential in rats. No
genotoxicity studies on file. No registered uses in the
U.S.

17
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Trifluralin - Classified as a Group C Carciongen pased on
tumors of the renal pelvis and urinary bladder in male and

female Fischer 344 rats. No carcinogenic potential in mice.
Not mutagenic in the test systems assayed.

Figure 1.

Structural Analogues of Ethalfluralin
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Weight of thé Evidence Consideration

The Commlttee considered the following observations
regarding the toxicology of ethalfluralin for a weight-of-
the-evidence determination on its carcinogenic potential.

1. Male and female rats were fed 0, 4.2, 10.7 or 32.3
mg/kg/day in replicate studies for two years. The
highest dose tested was not adequate for car01nogen1c
testing. .

There were no significant compound-related tumors
observed in male rats.

Female rats had significant dose-related increasing
trends, and significant differences in the pair-wise
comparisons of both the 10.7 and the 32.3 mg/kg/day
dose groups with the controls, for mammary gland
fibroadenomas and combined mammary gland adenomas
and/or fibroadenomas. The incidence of combined
mammary gland adenomas and/or fibroadenomas in the mid
and high dose group exceeds the historical control
values for this tumor.

2. Male and female mice were fed 0, 10.3, 41.9 or 163.3
mg/kg/day in replicate studies for two years. The
dietary levels fed were adequate for carcinogenic
testing based on an increased incidence of focal
hepatocellular hyperplasia in the mid and high dose
male and female mice.

3. From the studies submitted ethalfluralin is positive in
the Salmonella assay, negative in the mouse lymphoma
and unscheduled DNA synthesis assay. :

4. Ethalfluralin is structurally related to four- other
dinitrotrifluoro compounds: benefin, Primef,
profluralin and trifluralin with demonstrated
carcinogenic potential in mice and/or rats.
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Summary

This qualitative. risk assessment of Ethalfluralin was based .
upon two chronic oncogenicity feeding studies conducted in Harlan
Industries Fischer 344 rats, both initiated in March, 1977. The
animals received doses of 0.0, 4.2, 10.7, or 32.3 mg/kg/day of
Ethalfluralin for 104 weeks. These studies have been combined for

- this qualitative risk assessment.

The ‘statistical evaluation of' mortality indicated no
significant incremental changes with increasing doses of
Ethalfluralin in male or female rats.

There were no significant compound-related tumors observed in
male rats. ' , :

Female rats had significant dose-related increasing trends,
and significant differences in the pair-wise comparisons of both
the 10.7 and the 32.3 mg/kg/day dose groups with the controls, for
mammary gland fibroadenomas and combined mammary gland adenomas
and/or fibroadenomas. ' :
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Background

Two replicate chronic oncogenicity feeding studies in Fischer
344 rats supplied by Harlan Industries, Inc., Cumberland, Indiana,
were conducted simultaneously by Lilly Research Laboratories,
Greenfield, Indiana, for Elanco Products Company, Indianapolis,
Indiana, and issued June 29, 1981 (Study Nos. R-267 and R-277; MRID
Nos. 00094776 and 92062013; Accession No. 070678).

The study design allocated groups of 30 rats per sex per study
replicate to dietary concentrations of 0.0, 0.01, 0.025, or 0.075
percent of Ethalfluralin for 104 weeks. The animals received time-
weighted average doses (sexes and replicate studies comblned) of
0. 0 4.2, -10.7, or 32.3 mg/kg/day. .

Survival Ana1151s

The statistical evaluation of mortality indicated no
significant incremental changes with increasing doses of
Ethalfluralin in male or female rats. See Tables 1 and 2 for
mortality test results. :

The statistical evaluation of mortality was based upon the
. Thomas, Breslow and Gart computer program.

Tumor Analysis

_ There were no significant compound—related tumors observed in
male rats.

Female rats had significant increasing trends, and significant
differences in the pair-wise comparisons of the 32.3 mg/kg/day dose
group with the controls, for mammary gland fibroadenomas and
combined mammary gland adenomas and/or flbroadenomas, all at p <
0.01. Female rats also had significant differences in the pair-
wise comparisons of the 10.7 mg/kg/day dose group with the controls
for mammary gland fibroadenomas (p < 0.01) and combined mammary
gland adenomas and/or fibroadenomas (p < 0.05).

Since there was no significant statistical evidence of
differential mortality with increasing doses of Ethalfluralin,
these statistical analyses were based upon the Cochran-Armitage
trend test and the Fisher’s Exact test for pair-wise comparisons of
the dosed groups with the controls. See Table 3 for female rat
tumor analysis results. L



Table 1. Ethalfluralin - Harlan Industries Fischer 344 Combined
» Rat Studies

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

Weeks
Dose 1-26 27-52 53-78 79-105' Total
(ng/kg/day)
0 0/60 0/60 3/60 15/57 18/60
- : o (30)
4.2 0/60 1/60 1759 16/58 - 18/60
‘ ' ' (30)
10.7 0/60° 0/60 2/60 18/58  20/60
.o (33)
32.3 0/60 0/60 3/60 14/57 17/60
| | ' ' (28)

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

fFinal sacrifice at week 104.
(. )Percent. i
Note: . Time intervals were selected for display purposes only.

Significance of trend denoted at control.

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

If °, then p < 0.05. If ™, then p < 0.01.
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Table 2. Ethalfluralin - Harlan Industries Fischer 344 Combined
, Rat Studies

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

Weeks
Dose 1-26 27-52 . 53-78  79-105 Total
(ng/kg/day) ' ‘
0 0/60 0/60 3/60 24/57 - 27/60
- : . (45)
4.2 ~ 0/60  0/60 2/60°  18/58 20/60
| o (33)
10.7 0/59* 0/59 . 4/59 18/55 22/59
| , 3 37
32.3 . 1/60 0/59 4/59 - 17/55 22/60
(37)

*Number of animals that died during interval/Number of animals
‘alive at the beginning of the interval. '

‘One accidental death at week 22, dose 10.7 mé/kg/déy;

ffinal sacrifice at week 105. |

( )Percent.

Néte: Time intervals were selected for display purposes only.
Significance of trend denoted at control. '

Significance of pair-wise comparison with control denoted
at dose level. '

If °, then p < 0.05. If ™, then p < 0.01.



Table 3. Ethalfluralin - Harlan Industrles Fischer 344 Comblned
Rat -Studies

Female Mammary Gland Tumor Rates* and Cochran—Armltage
Trend Test and Fisher’s Exact Test Results (p values)

Dose (mg/kg/da

o a.2 o 10.7 | 32.3

Adenomas -. . 4/60 ©1°/60 | 5/59 1/59
(%) - (7)) (2) ' (8) (2)
p= '0.168 0.182°  0.489 - 0.187°
Fibroadenomas  9/60 10/60 - 21%/59 28/59
(%) (15) . (x7) - (36) (47)
p = ~ 0.000™ . 0.500 - 0.008" 0.000"
Combined 13/60 11/60 25°/59 ~ 29/59
(%) (22) ' (18) (42) - (49)
o= 0.000™ . 0.410°  0.013" | 0.002"™

*Number of tumor bearing animals/Number of anlmals examined,
excluding those that died or were sacrificed before week 53.

Negative change from control.
*First adenoma observed at week'80, dose 4.2 mg/kg/day.
*First fibroadenoma observed at week 70, dose 10.7 mg/kg/day.

‘°One animal in the 10.7 mg/kg/day dose group ‘had both an adenoma and
a flbroadenoma of the mammary gland.

Note: Slgnlflcance of trend denoted at control.

Slgnlflcance of pa1r—w1se comparison with control denoted
at dose level.

If °, then p < 0.05. If “, then p < 0.01.
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Iwo-Year Dietary Evaluation of Ethalfluralin in the Fisher 344
Rat. Studies R-267 and R-277 conducted by Ellizabeth R. Adams, '
M.S. (Project Leader) et al. Lilly Research Laboratories,
Greenfield, Indiana. June, 1981. Accession#070678. L .
. . ézm7¢@a%w

Ethalfluralin (EL-161; Lilly Compound 94961) was- administered

to Fisher 344 rats in the diet for 2~years in replicate studies,
to evaluate the chronic toxicity and oncogenic potential of the

- chemical. -Dietary concentrations of the chemical were 0.0, 0.01,
0.025-and’ 0.075 percsent, aﬂgay re based on a 3-month study in
rats. In the 3-month test 5007ppm was the NOEL; .a statistically
significant increase in liver weight (about 20%) occurred at 0.1l

. percent (1100 ppm . JAn increased liver weight of 20% in a 3=-month
study was considered excessive for a longterm 2-year study, so

- the high dose chosen of 0.075% was a dose interpolated to cause a
10% increase in liver weight. The low dose, 0.01%, was selected

" to provide a 100x multiple if residue levels were as great as 1 ppm.
The middle dose, of 0.025%, was chosen as an acceptable intermediate.

Four hundred-eighty rats were used in the study; 360 receiving
ethalfluralin, and 120 controls. These 430 rats were divided
-into two replicates, with 30 rats/sex/group in each replicate.
All the rats were housed in one room. Replicate studies were
conducted primarily to increase validity of judgements concerning
possible treatment related effects based on reproducibility of
these effects in the replicate studies. Replication was also
done with different data collection days, so that one technician
could better perform the study measurements at the proper times.
Since the replicate studies were similar, the data were -combined

" where appropriate. o v . B

‘Test Material: .

v Ethaifluralin, chemically is N-pthyl-ﬂ(2-mcthy142-propcnyl)é
2,6-dinitro-4-(trifluoromethyl)-benzenamide. The lot used was
(B30-Y64-358, ERRas

-
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Animals:

_ Fisher 344 rats, 4-5 weeks of age, were supplied as litters
by Harlan Industries, Inc., Cumberland, Indiana in 2 shipments,
one week apart. Extra rats were ordered to allow for culling
defore starting the study, and to replace during the first month
any rat not adjusting to the laboratory conditions. Eight rats
were replaced: 2 controls, one low dose, 3 middle dose, and 2
.high dose. Replacements were due to respiratory problenms, or
- weight loss, and one death (high dose).

Rats were held 2 weeks by litter and sex to adapt to caging,
feeding, and watering systems of the laboratory. Rats differing
greatly in weight from the general population, or which were in
. poor physical condition were not used. S :

-‘Test rats were caged individually in stainless steel wire
mesh cages (18 cm x 20 cm x 36 cm) suspended over absorbant cage
board. The cage board was changed weekly. Racks and cages were
- washed and autoclaved monthly, and feeders every 2 weeks. The
rats were kept in one room at 24 + 3°C, with relative humidity
of 45%. Twelve hours of artificial light and 12 hours darkness
were provided by automatic timers.

Identification:

Each rat had an ID number consisting of study number and
- -animal number that specified sex and treatment. The number was
‘attached to the cage and was used for all records, samples, and
reports. Also, the rats were ear punched to denote dose level,

A standard mash ration was prepared every 2 to 4 weeks by
the Lilly Feed Mill, and a fresh dietary mixture was provided at
least every 2 weeks, the quantity for each diet level being
prepared in a single batch.

The lot of ethalfluralin used in the study was analysed for
nitrosamine contaminant at 4, 6, 9, 12, 15, 19, and 28 months
after the start of the tests.

Samples of each diet level were assayed for ethalfluralin
content at the beginning of the test and also after aging for 1
and 2 weeks under animal room conditions, to confirm presence and
stability of ethalfluralin in the test diets. Thereafter, samples
of a fresh dietary mixture were assayed every 4 months.

=7
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‘All animals were examined daily to determine if any were
dead, dying, or moribund. At least once weekly each rat was
~examined closely noting muscle tone, teeth, eyes, pelage,
secretions, and excretions. Any external masses or lesions were
measured when flrst observed and as changes in 51ze ‘became
apparent.

All rats were weighed once weekly using an automatic self .
tarxng balance connected to a computer tape recorder. Food )
- consumption was measured at the same time and in the same manner;
the efficiency-of food utilization was calculated at the same time. -

‘Hematology and Clinical Chemistry were conducted at the end
of the 2-year treatment period, the rats being fasted overnight
and bled before being killed for necropsy. , :

Hematology parameters evaluatad on all animals lncluded :
hematocrit, hemoglobin, erythrocyte count, total and differential
- leucocyte counts, erythrocyte morphology, mean corpuscular: volume,
mean corpuscular hemoglobin, and mean corpuscular hemoglobin
concentration. ‘

, Clinical chemistry determinations performed on rats at 2-
years included serum concentrations of glucose, urea nitrogen,
creatlnlne, bilirubin (T.B.), alkallne phosphatase, and glutamlc
pyruvic transamxnase.

Organ weights were recorded at necropsy for rats surviving
to termination on the following trimmed organs: 1liver, kidneys,
heart, spleen, thyroids, adrenals, prostate and testes, or uterus
and ovaries. Organ weight: body weight ratios were calculated.

Dead, moribund killed, and rats killed at the end of the
study were necropsied. Besides the usual careful systematic
examination, particular attention was given to chronic, neoplastic,
treatment-related and metastatic lesions. Necropsies were
performed by qualified pathologists, and their findings were
recorded.

&
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MANUFACTURING PROGESS INFORMATION IS NOT INCLUDED

'Stem, pituitary, eye, bone, and bone marrow.

The following organ and tissues were collected-and fixed in
10% buffered formalin: gross lesions, skin, mammary gland,
salivary gland, lung, heart, thyroid (with parathyroid), stomach,
duodenum, jejunum, ileum, colon, liver, skeletal muscle, thymus,
pancreas, spleen, kidney, adrenal, urinary bladder, prostate,
testis, ovary, uterus, lymph node,. cerebrum, cerebellum, brain

Preparations of organs and tissues collected at necropsy
were evaluated by a certified veterinary -pathologist. The findings
were recorded and tabulated and a summary of important pathologic
alterations was prepared. - o - : :

differences between control and treated group means for parameters
which are generally distributed normally: - body weight gain,

Dunnett's (two-tailed) statistical method was used to analyse

" hematology, clinical chemistry, and organ weights.

Tumor Incidence in Chronic Toxicity Tests®, by S. Stanley Young,
Ph.D., presented at ASA Meeting, Boston, August 23-27, 1976.

Tumor data were .examined Separately usiné an "Analysis of

Results:

Nitrosamine,Conteh;wpmethAlfluralinngLmQ§'_
== O _"S0E DL nthaliiuralin Lc

Ethalfluralin Assay of the feed gives values of 80 to 968 of
theory, with an overall value of 86% of theory. Part of the .
'loss' apparently is. due to the chemical having a 'potency’' .or
purity of 94.5%.  The additional loss apparently is due to losses
in recovery in the assay procedure. The registrant states '
ethalfluralin appeared stable in the diet for two weeks.

Survival of the rats does not appear to be affected by’

 ethalquraI1n at levels as administered in these studies. ;Suryival

at- 24 months in males was 70% in controls and at 0.01% in the
diet; 67% at 0.025%, and 72% at 0.075% in the diet. 1In the
females, survival was lowest in controls (55%), and 67%, 62%, and °
63% in the low, mid, and high dose groups.

29
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Mean body weights also did not appear to be affected by
ethalfluralin in the diet, as determined by terminal body weights. .
The growth curves of the mid and high dose females tended to be a
little lower than the controls and low dose females from 75 or
100 days until about 610 or 700 days, but then all dose levels
meeting prior to termination of the study. There were no dose-
related differences between the middle and high dose groups. The
weight gain charts show the mean weight gains to be statistically
less (p < 0.05) in the mid and high dose females at 9 and 12 -
months and also at 18 months at the mid dose in replicate 267.

In replicate 277, statistically significant lower mean body wexght
gains appear in the mid and high dose females at 9 months and in
the hlgh dose females only at 12 months.

Feed Consumption and -Feed Effic1ency were unaffected by
treatment.

Toxic Signs:

There were no.-physical signs of toxicity which could be
attributed to ethalfluralin adminstration. Rats receiving
ethalfluralin had urine of a darker yellow color than controls,
the Lntensxty being dose related. However, ethalfluralin is not
detectable in the urine, so color must be derived from metabolites.
Physical conditions noted in low incidence but not related to
treatment or dose. level included chromadacryorrhea, head tilt
- (probable middle ear infection), eye opacities, respiration

problems, vaginal bleeding, chromorhinorrhea, body sores and
dermatitis, and palpable masses in the abdomen. The palpable
masses appeared to be enlarged spleens, verified at necropsy.
‘Toward the end of the study cachexia and weakness were noted in
rats which subsequently died or were killed.

B

Hematology:

" There were no differences between groups related to chemical
administration in HCT, HGB, RBC, and MCHC. However, 1 female
control rat in replicate 267, 1 male control rat in replicate 277,
and two female mid-dose rats in replicate 277 had mononuclear
. cell leukemia -which resulted in unmeaningful group mean values
for WBC, MCV, and MCH. Excluding the data from these rats resulted
in no hematology which could be attributed to administration of
the chemical.
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Urinalyses were not conducted in these replicate 2-year
feeding studies, or in the l-year feeding study. However, gross
and microscopic examination of the kidneys and urinary bladders

-revealed no lesions which could be attributed to administration
of the chemical. . ‘

Blood Chemistry:

There were isolated aberrant values in individual rats in
BUN in control and low dose groups. Also, blood glucose values
exceeded 150 mg% in two female rats in the high dose group in
replicate 267; and an AP value of 1038 mu/ml was seen in a single
female rat in the high dose group in replicate 277.° These rats
.were diseased with leukemia, glomerulonephritis, and emaciation,
SO the values probably were not treatment or dose related. The
individual AP values range from 39-570 mu/ml for the controls and
36-438 mu/ml for the high dose rats (excluding the isolated
‘1038 value).

There were apparent significantly high mean blood glucose
values in all treated males in replicate 277 and in high dose
females in replicate 267. 1In examining individual glucose values
of rats in all groups, one sees many values in "normal" groups
which far exceed the "high" mean values of the groups in-question..
Also, the mean blood glucose value for the male controls in
replicate 277 (103.1 mg%) is low compared with all the other
control groups in the study (113-116 mgs). : :

: For comparison of,thése values see tables on pages 27, 28 and
29. : ' ‘

Mean Orgad/Body Weight Ratios:

There are a few statistically significant differences in
mean organ/body weight ratios between controls and treated rats.
However, they are scattered, and do not appear to be dose related. .
For example, the mean relative heart weights are slightly but
statistically less than controls in female rats in replicate 267
at the low and mid dose levels. The mean thyroid/body weight
ratio in high dose females in replicate 267 is more than twice
that of controls. 1In examining individual rat pathology reports
it is noted that 2 rats have thyroid follicular cell adencmas and
one has a C-cell carcinoma. The thyroids of rats in replicate
277 have "normal" thyroid/body weight ratios.
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Blood Glucose mg $%

, MALES “FEMALES
Dose. R R267 | R277|| ®=257] R TR2TT
Level |l=Year|2-Year|2-Year l-Year 2-Year |2-Year
Control |148.3 | 113.4{103.1 [[130.3 | 115.9 | 113.4
100 ppm |153.3 | 116.3[120.6*||133.5 | 127.9 | 123.5
1250 ppm [160.3 | 118.4|121.5*|(133.6 | 124.4 | 127.1
750 ppm |174.0%| 122.9[128.3%||148.9 | 131.8*| 119.9]"
. *Statistically different from controls.
P 0.05, two-tailed Dunnett's "t*"
| BUN mg %
— MALES FEMALES
Dose R257 | R267 | R277|| 257 | R267 | Re377
Level l-Year}2-Year|2-Year||l-Year|2-Year |2-Year
|control |15.08 [17.40 |21.16 ||14.60 | 24.653] 14.48
100 ppm [15.35 [24.552{17.44 |[15.27 | 15.15 | 14.55
250 ppm  |15.35 [18.64 |18.84 |[16.47*| 19.69 | 17.71
750 ppm  |15.84 [17.63 [19.60 ||17.41%| 18.94 | 17.18

aMean value includes aberrant value from..one rat.

*Statistically different from controls.
p £ 0.05, two-tailed Dunnett's "t"

0Cz2=
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Creatinine mg i

- ' MALES T 'FEMALES
Dose R257 | R267 | R2/T||[TR=257] RZ67 T R
Level l-Year|2-Year|2-Year||l-Year|2-Year |2-Year
Control | .49 .67 | .73 .46 .54 | .55
100 ppm | .43 .69. | .63 || .s1 .48 | .48
250 ppm | .39 .62 | .60* [ .57* [ .s0 .46*
750 ppm .43 .63 | .64 57 .46 .49
*Statistically different from controls.
P £ 0.05, two-tailed Dunnett's "t*
‘Alkaline Phosphatase mU/ml .

_ T MALES — TEMALES —
Dose "R257 | R267 | R277 ||TR257 | R267 R=277
Level l-Year|2-Year|2-Year| |l=Year|2-Year |2-Year
Control |113.6 {108.4 (128.3 || 91.2 | 145.8 |102.4
100 ppm . |100.5 {103.7 145.1 83.2 | 84.6* |113.4
250 ppm - |106.5 [178.1 [111.7 67.6 | 93.4 |133.4
750 ppm  |102.9 | 91.1 | 96.6 || 60.6*| 89.6 [142.7

*Statistically different from controls.

p £ 0.05, two-tailed Dunnett's "t"

23
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Total Bilirubin mg %

| —  WALES ] FEMALES -
Dose R257 | R267 R277 R=257| R267 R277
Level l-Year|2-Year|2-Year||l-Year|2-Year |2-Year

Control |.342 | .263 [.403 |[.426 | .527 | .357
1100 ppm  |.322. | .297 |.304* ||.406 | .274 | .337
250 ppm |.318 | .315 |.338 .437 .322 .359

750 ppm  |.307* | .277 |.313* ||.433 | .325 | .704

*Statistically different from controls.
p £ 0.05, two-tailed Dunnett's "t*

FH
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The spleen/body weight ratios of females in the low and mid
dose groups of replicate 267 are statistically less than control
females. However, in looking at the other replicate it is apparent
the spleen weights of 5 control females of this replicate are '
abnormally high, while those of the treated rats are "normal”.
Four of these abnormally heavy spleens have mononuclear cell
leukemia, while the 5th spleen is enlarged due to increased
hematopoiesis. . : ' '

Table 35 shows treatment groups to be significantly different
from the controls in heart/body weight ratios.. Again, it appears
the heart/body weight ratios of the treated animals are normal, -
while the controls appear to be abnormal. 1In the controls we
have four heart ratios exceeding .4 g (.40, .42, .45, and .48;

‘also .35 and .39). All six of these rats have tumors. 1In ,
addition, one heart showed thrombosis of one atrium. The heart
ratios of rats in the treated groups were much more closely grouped.

Table 36 shows the .high dose males of replicate 277 to have.
a significantly higher testes weight than controls. 1In this
group there are 5 testes weights which exceed 7 g. (7.29, 7.74,
8.58, 8.73 and 10.1). 1In the control and other treatment groups
there are no testes weights of 7 g or higher. Both testes in
these 5 rats contain Leydig Cell tumors. , '

In these studies there were no statistically significant
effects of ethalfluralin on liver weight, although slight increases
in relative liver weights can be observed in high dose females of
both replicates and high dose males of replicate 267.. Increased
liver weight in the 90-day studies had been the basis for dose
selection in these studies.

In summary, there were no differences in organ weights which
could be considered related to administration of ethalfluralin
with the possible exception of slight increases in liver weight
at the high dose level. :
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~ Neoplasms

- Tissues of all animals were examined histologically. The
~only neoplasms occurring which appeared to be related to
administration of the chemical were benign mammary gland
fibroadenomas. A summary of their incidence is listed below:

Control Low Dose Mid Dose High Dose Replicate

MaTe Fem;le MaTe ‘Female Male Female Male Female Number
0/307 6/30 0/30 4/30 0/30 12/30 1/30 -15/30 267
6730 3/30 1/30 6/30 ' 0/30 9/30 0/30 13/30 277

TOTAL 9/60 : 10/60 21/60 . 28/60
15% . 16.7% -35% _ 46.7%

The NOEL for oncogenicity therefore is 0.01% (100 ppm) if the

In the registrant's report narrative, the3patholo§ist staées:

"The total numbers of benign and malignant neoplasms among
the control and ethalfluralin treated groups were comparable.
Furthermore, there was no evidence of a decreased latency period
for any type of neoplasm in the ethalfluralin treated groups.

"A perusal of the incidence of individual neoplasms revealed
an increase in the number of benign mammary neoplasms in females
of the 0.025 and 0.075 percent dose groups (the Z-statistic was
significant at the high dose), but the control and 0.01 percent
groups had comparable numbers. Since adenomas and fibroadenomas
are similar and may in .fact be anatomic variants of a common
neoplasm, they were combined (hereafter referred to as fibroadenoma)
 to give the total incidence of benign mammary neoplasms. The
apparently increased incidence of this very benign neoplasm was
. brobably of no biological significance because: (1) there was
no difference in the morphologic appearance between the control
and treated groups, and the latency period was not affected;
(2) the incidence of malignant mammary neoplasms was not increased;
(3) there was no effect on the well-being or survival of the
rats. Fibroadenomas are very common in the Fischer 344 female,
but there is wide variation in incidence as report in the _
literature. Perusal of reports of Bicassays for Carcinogenicity
of the National Cancer Institute revealed an incidence range of-
0 to 48 percent among numerous individual studies for control
Fischer 344 females.”

Sé
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Dr. Louis Kasza, Toxicology Branch pathologist, comments as
follows: 'To establish oncogenicity, both benign and malignant
tumors are considered. It is known that fibroadenomas frequently
are present in the Fischer 344 female rat, but the average -
incidence is considered to be about 14%. (Pathology of Laboratory
Animals. By K. Benirschke, F.M. Garner, and T.C. Jones. Pg. 1057.
Springer-Verlag, New York. 1978). , ’ ' :

Alfredo Nunziata and Alberta Storino, CRF Centro Ricerca
Farmaceutica, Rome, Italy in their review of Spontaneous Neoplastic
Pathology in Control Rats (VETERINARY AND HUMAN TOXICOLOGY. Vol.
24, No. 4, pg.  243. August, 1982) lists the following incidence

of mammary gland tumors invFischer 344 rats:

Life SCiencé Laboratories : females - 41% maies, 23%
Alderly' Park o - females - 25.5%; males - 0
-Alderly Park SPF weanlings - females - 2.0%; males - 0

Fischer Inbred weanlings ‘females - 19.5%; males - 6.3%
The authors attribute the variation to various parameters

(and laboratory conditions), citing diet as one of the most
- important factors. ’ ‘
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INCIDENCE OF FIBROADENOMAS IN UNTREATED FEMALE FISHER 344 RATS
FROM FIVE TWO-YEAR TOXICOLOGY STUDIES

: - . Number of Number of ’ v
Study Termination Untreated Females with Percent
Number = of Study Females - Fibroadencmas Incidence
R-695 May 1977 120 16 ' 13.3%
R-1136* November 1978 30 | 8 - 26.7%
R-1146* November 1978 . 30 5. 16.7%
R-1246* December 1978 . 30 . 5§ o 16.7%
R-1256*  December 1978 - 29 4 13.8%
R-87* February 1979 30 0 _ 0.0%
R-97*  February 1979 30 7 . 23.3%
R-167* February 1979 . 30 ' 6 20.0%
R=177* February 1979 - 30 _ 4 - 13.3%
’ Overall
Total 359 55 Incidence 15.3%
*Replicate studies
A

5%
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The reglstrant subsequently (October 7, 1982) submltted
‘historical data on the incidence of fibroadenomas in untreated
female Fischer 344 rats in their laboratories. They cite an
overall incidence of 15.3%, with an incidence of 26.7% in control
replicate R-136, November, 1978, the highest control incidence
cited. It therefore appears ethalfluralin causes mammary gland.
fibroadenomas at levels of 250 and 750 ppm in the diet of
Flscher 344 rats.

Nonneonlastic Findings

“The only nonneoplastic findings which can be related to
treatment was yellow coloration of the fat in 15/30 high dose
females in replicate 267 and in 1/30 high dose males and 4/30
high dose females in replicate 277. The coloration. appears to be
due to metabolites of ethalfluralin and is not expected to have
rany toxicologic significance. :

Conclusions:

l) Nitrosamines of ethalfluralin were absent, or were

. present near the limits of detection in the chemical used in
these tests. Nitrosamines were not considered to be a factor in
these studzes. ’

2) Feeding ethalfluralzn had no adverse effect on survival.

3) While ethalfluralin had no significant effect on terminal
mean.body weights, weight gains were statistically lower in the
mid dose and hlgh dose females from three to 18 or 22 months, and
recoverlng prior to termination of the study. .

~ 4) There were no phy31cal signs of toxicity which could be
attributed to the chemical. - \

-5} No hematologxcal or blood chemistry effects attributable
to the chemical were seen.

6) Apparent statistical differences in organ weights and
organ/body weight ratios were not actually related to chemical
administration. However, while not statistically significant,
high dose females in both replicates and high dose males in one
replicate showed slight increases in relative liver weights.
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7) Administration of ethalfluralin results in an increased
incidence  of benign mammary gland fibroadenomas in females at the
mid and high dose levels. The registrants provided data on the .
incidence of mammary fibroadenomas in untreated control females
in other studies in their lahboratories which demonstrate an
incidence "ranging to 26.7% (average or overall incidence of 15.3%).
This compares with an incidence in the current studies of 15% in
‘the controls, 16.7% in the low dose (100 ppm), 35% in the mid
dose (250 ppm), and 46.7% in the high dose (750 ppm) females. A
Therefore, no increase in fibroadenomas was noted in the low do .,
level (100 ppm). (Statistical evaluation is now underway.) a?PAQ-

.8) JUrinalyses were not performed. However, no gross'or
microscopic pathology was found in the urinary tract which could .
De attributed to administration of the chemical., ;

9) Blood was taken only at the termination of the study; .
interim hematology and blood chemistry values were not determined.
Therefore, blood chemistry values from the one-year rat feeding
study are charted with the values from these 2-year feeding studies.

The NOEL for the study is 100 ppm based on increased incidence
of mammary gland fibroadenomas in the females at 250 ppm and 750 ppm.

' The data are considered to be equivalent to Core-Minimum.
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TO: v Richard Mountfort (23)
- Registration Division (TS=767)

- THRU:  Orville E. Paynter, Ph.D. '5.5?/'
- Chief, Toxicology Branch f 4

~. Hazard:Evaluation Division. (Ts-769) !

SUBJECT: EPA Reg.#l471-REE; 1471-EUP-63; PP#8G2118; SONALAN E.C. -
. Herbicide. Registrant's submission of November 4, 1982;
Ethalfluralin. . ' : ’

The following is the Toxicology Branch analysis and comments
on the registrant's rebuttals received November 4, 1982 to our
evaluation of their toxicology submission for ethalfluralin dated
October 29, 1982. : co ' :

The rabbit and rat teratologyrstudies were re-examined by
Gary Burin and-discussed in his memos of November 24 and
November 29, 1982. ’

Chronic Feeding/Oncogenicity:

Two-Year Rat Study (R-267, R-277). The registrant and EPA
agreed that no increase in benign mammary gland fibroadencmas _
were noted at the lowest dose level (100 ppm or 4.2 mg/kg/day on
a time weighted basis) and that the incidence of these tumors is
significant at 250 and 750 ppm (10.7 and 32.3 mg/kg, respectively).

The fegistrant,also submitted with this study (2/4/82) a
risk analysis which reflected the following findings:
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The registrant's :1sk analy51s was forwarded to the Toxicology
Branch Statistician, Mr. B. Litt for ‘review:; any question concerning

‘the status of this risk assessment should be addressed to the

Toxlcology Deputy Branch Chlef.

The Environmental Fate Branch concurred w1th the human -
exposure calculated by the registrant; a copy of thls review is

attached.

_ TwarYear Mouse Study (M-9167 M=9177).
Hyperplasia. The registrant and EPA agree that hepatocellular
but disagreed on the LEL (or NOEL).
Toxicology Branch position was originally based on Dr. L. Kasza's
(the Branch pathologist) examination of the data reported in the
two replicates in this study alone and not in consideration of

hyperplasia was found,

Hepatocellular

the additional historical control data recently submitted (November,

1982). Of the two replicates listed in the table below only one

animal group (the low-dose female group in replicate M-9167)

fails to show an increased incidence at the 100 ppm (10.3 mg/kg
on a time-weighted basis) dose level. :
increased incidence over the control group at the 400 ppm and.

Both replicates show an

1500 ppm dose levels (41.9 and 163.3 mg/kg. respectlvely)

tables below:

Males | M—9167
Males o M=-9177
'Females n;§l67

. Females M~-9177

Control 100 ppm
8.3% 10.0%

 (5/60) (4/40)
3.4% 12.5%

(2/59) (5/40)
1.7% 0.0%

(1/60) - (0/40)
1.7% 10.0%

(1/60) (4/40)
<7

400 ppm

17.5%

(7/40)

12.5%

(5/40)

10.0%
(4/40)

5.0%
(2/40)

1500 ppm

22.5%
(9/40)

12.5%
(5/39)

20'0‘
(8/40)

32.5%
(13/40)



Replicates combined

| . Control 100 ppm 400 ppm 1500 ppm

Males 5.9 - 11.3% - 15.0% C17.7%
(7/119) (9/80)  (12/80) (14/79)

Females  1.7% - 5.0% 7.5%  26.3%
(2/120) (4/80) .  (6/80)  (21/80)

Therefore, it was originally concluded that there was an
effect at all treatment levels.

The following historical control data were recéﬁtly submitted
(November, 1982) by the registrant: ‘ :

Study Number o Males Females
M-9087 15.0% _ 8.3%
o . (9/60) | (5/60)
M-9097 . 10.0% 10.0%
(6/60) (6/60)
M-9067 . | 3.3% : 8.3%
' (2/60) (5/60)
u-9077 1.7y 1.7%
(1/60) (1/60)

The above table reflects a high incidence of hepatocellular
 hyperplasia in both males and females of studies #M-9087 and
#M-9097; the incidence in the remaining two studies is relatively
low, except for one female group (8.3% in replicate M-9067). It
is not clear on what basis these control data were selected.
However, 1) if these data were randomly selected from a pool of
controls available during the same period of the study and .-
2) assuming that these controls were kept under similar experi-
mental conditions, one may note that a variation can occur in
the spontaneous incidence of hepatocellular hyperplasia in the
mouse. Dr., L. Kasza stated that both hepatocellular hyperplasia
and . tumors are proliferative lesions (or changes), but he also
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~1nd1cated that hepatocellular hyperplasia is con51dered to be a'.
less significant lesion than neoplastlc changes and does not.
necessarlly interfere with the normal Eunctlon of the liver.

: The biological significance of the- hepatocellular hyperplasza
noted in this study in the low dose group (10.3 mg/kg on a time-

. weighted basis) may be considered debatable due to the fact that
the lesions were not gradéd in the study and that the selection
method for the submitted historical data was not identified. At

. any. event, the level of hepatocellular hyperplasia at the low
dose level may at present be considered as marginal because the
lesion eoccurred in a similar fashion in the control and low dose
groups (i.e., examination of the description of the lesion in

. both the control and low dose groups did not reflect significant
_differences in size or color). Bert Litt, Toxicology Branch

statistician, conducted a Log Rank Test of Trend on hepatocellular

hypertrophy and liver tumors in the mouse study. As suggested

by the name of the test, it is designed to determine the

significance of any trend. This analysis did not reflect a NOEL

for hepatocellular hypertrophy.

However, according to Dr. L. Kasza, in considering the
historical control data submitted from the two other studies
conducted by Lilly, the mean incidence of hepatocellular hyperplasia
in the males is 7.5% overall (12.5% and 2.5%), and in the females
is 7.1% overall (9.2% and 5%). So when comparing the incidence
of this lesion in the low dose group of the 2-year mouse study
(100 ppm) (average combined replicate incidence is 11.3% for
males and 5% for females) with the average incidence values in
the historical control, we note that the hepatccellular hyperplasia
in both males and females of the low dose level are within the
range of expected variation. This incidates that 100 ppm
(10.3 mg/kg) may be consldered a NOEL in the mouse.

In conclusion, it appears that the NOEL in the mouse study
may be 10.3 mg/kg. However, for Toxicology Branch to reach a
final conclusion on this issue, we need the actual dates and
method of selection of the recently submitted historical data.

If the above requested data are supplied and demonstrate the
proper utility of the historical data, the ADI will then be
based on the 2-year rat study since at present the NOEL of
4.2 mg/kg in.this study is apparently the lowest value obtained.
in these chronic feeding studies in both rats and mice. As e
noted previously, it is also a positive study and the risk
assessment report will be reviewed separately.

v
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Three-Generation Rat Reproduction Study: EPA acknowledges

that the rat teratology study and the 3-generation rat study
.were conducted in different strains. The Fischer 344 rat was

used. in the reproduction study and the Wistar rat was used in the
" teratology study. The registrant indicated in submissions of
October, 1982 and November, 1982 that the Fischer 344 rat strain
has a very low incidence of hydronephrosis (1/466 gestation-day-20
control fetus was affected in the Lilly Laboratory). Consequently,
the apparent discrepancy in incidence of hydronephrosis between

the - rat teratology study and the Three-Generatlon Study is explalned

Toxicology Branch has some h;storical data on the Fischer
344 rat strain (from other testing facilities) which are inconsisten
with the level of other normally occurring gross abnormalities .
noted in the submitted study. We therefore request that a complete
set of historical data be submitted by the registrant before a
~ final recommendation can be made on the adequacy of the’ rep:oduction
study.. :

'Furthermore, Toxicology Branch notes that if it were to.
~attempt to resolve issues relative to hydronephrosis (observed
in the teratology study) by utilizing this study, the reproduction
study would need to be- conducted in the same strain of rats as
‘the teratology study. Elanco responded to this question raised
'in our recent meeting on November 10, 1982 and in the subsequent
‘'report in November 1982, that it was basically Elanco's policy
to perform the reproduction study and the 2-year chronic feeding
study in the same strain of rats. However, it is noted that
this statement is inconsistent with Elanco's recent submission
on EL-919 where both the teratology and reproduction studies:
were performed on the same strain of animals, the Wistar rat,
while the subchronic toxicity studies (assumed to be the basis
_for the chronic toxicity studies) were performed on the Fischer
344 strain. :

Mutagenicity:

The registant agreed to ropeat the Quantitative Ames Test.
The registrant also agreed to repeat the Dominant Lethal
Test. However, we find that the registrant's resources will be
best utilized if the following tests are first performed:
1. Mouse micronucleus test;

2. Rat or Mouse sister chromatid exchange:
3. In vitro mammalian cell gene mutation test.
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Guinea Pig Sensitization:

 Since the registrant conducted both, the Buhler topical .
patch test and the Magnussen-Kligman sensitization test, we cannot
ignore the positive response seen in -the Magnussen-Kligman test.
On their own initiative and in accordance with their own judgement
the registrant chose to conduct the Magnussen-Kligman test. It
should also be noted (in response to the registrant's comments in

- their recent submission) that we do not always know the extent -
to which individual animal tests adequately and accurately reflect
potential effects to humans. O0n the otherhand, we cannot ignore
the positive response obtained in the Magnussen-Kligman test,
and labeling should appropriately reflect the positive findings.

- i‘z - ii " kfr.' = 7~
. Roland A. Gessert, D.V.M. . :

Toxicology Branch '
Hazard Evaluation Division (TS-769)

I cbncur with the pathology findings/
conclusions presented. ’

i Vo

Louis Kasza, D
- Toxicology Branch )
-Hazard Evaluation Division (TS-769)

 TS-769:th:TOX/HED: RAGessert:12-14-82:card 3
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A Two-!ear Dietary Evaluation of Ethalfluralin in the BSCBFI
Mouse.. Studies M-9167 and M-9177. cConducted by Elizabeth R.
o - Adams, M.S. (Project Leader) et. al., Lilly Research Laboratcrxes,
o Greenfleld, Indxana. July, 1981, Accesszon#O?OSSO.

Ethalfluralzn (Comgouﬁd 94961, EL-161) was administered to

BgC3F] mice in the diet for 2-years in replicate studies, to

evaluate its chronic toxicity and oncogenic potential. Each
replicate contained 60 control mice of each sex and 40 mice per
- sex in each treated group for a total of 720 mice 6n test. . The

-dietary concentrations of ethalfluralin and the resultant estlmated
time-weighted avarage exposures (average of males” and females),
were as follows:. :

Ethalflufalin: mg/kg/day

Ethalfluralin, % in’diec . : (time-welighed average)
0.01 = 100 ppm | | 10.3 |
0.04 = 400 ppm | ' 41.9
0.15 ; 1500 ppm : : 163.3

‘, These dletary concentrztions of 0, Q. 61, O. 04 and 0.15 .
percent (0, 100, 400, and 1500 ppm) were based on results of a 3—
month study in mice, M-=-39286.

. Ethalfluralin is N—ethyl-N—(2-methyl-2-propenyl) -2, G-dlnztro-
_4-(trlfluoromethyl)-benzenamlne. _The lot used was B30-Y64-35B,|

leted every 2-months.

‘concentrations was pe
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The mice, 5 to 7 weeks of age, were supplied by Charles
River Breeding Laboratories, Inc.; Wilmington, Massachusetts.
- Two shipments of mice, one for each replxcate, vere recexved one
week "apart. : S

Mice were held for 2-weeks housed 3 or 4/sex/cage to permit
adaptation to the caging, housing, and watering system of the
laboratory. Mice which were significantly different in weight
from the general population, or which were in poor physical
condition were not used. Mice of the first shipment were assigned
to raplicate M=9167, and mice of the second shipment to replicate
"M=9177. At the time of distribution, each mouse was examined by
the technician. At the start of the tests, the mice were 7 to 9
waeks old and the males of M=-9167 weighed 24.2 + 0.1.¢g and the
females 20.3 + 0.1 g; the males of M-9177 weighed 23.6 + 0.1 ¢
and the females 19.7 > 0 1l g. '

The test mice were housed 3 or 4 per stainless-steel hanging
cage, 18 x 18 x 25 cm, on dry racks. Racks, cages, water bottles,
and feed Cups were washed and autoclaved every two weeks.

All test mice were maintained at 24 + 3°C with a minimum
relative humidity of 45 percent in one room. A light-dark cycle
of 12 hours light was maln;azned by automatic timers.

Each mouse was assigned an ldentlflcatlon number zndlcatlng

- study number and.animal number that specified sex and treatment.
This number was attached to the cage and was used for all records
samples, and reports. Additionally, each mouse was ear punched
in the left ear to identify dose group and in the rlght ear to
identify mice within a cage.

Prepcllatadrmash diets and pellets containing ethalfluralln
were assayed every other time that pellets were prepared, and.
also after aging two months. Two months was the maximum age of
the pellets that mice were fed.

All mice were examined daily to determine if any were dead
or moribund. At least weekly each mouse was clcsely observed,

noting muscle tone, pelage, eyes, teeth, secretions, and excretions.

Any external masses or lesions were measu:ed when first observed
and when any changes in size became apparent.

4
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All‘mice.were-weighed weekly for the first three months and
every 2-weeks thereafter. Weight data were collected with a self-
.taring balance connected with a computer tape recorder. :

. Hematology & Blood Chemistry

' At the end of the 2-yéar treatment period the mice were
fasted overnight and bled before being killed for necropsy.

Hematology tests included hematocrlt (HCT), hemoglobin (HGB),
erythfocyte count (RBC), leucocyte count (WBC), mean corpuscular
volume (MCV), mean corpuscular hemoglobin (MCH), and mean
corpuscular hemoglobin concentration (MCKC).

Blood chemistry determinations included glucose, urea nltrogen
(BUN), creatinine, bilirubin, alkaline phosphatase, and glutamic
" pyruvic transamznase (SGPT).

Organ Welghts

Were determined for mice surviving to termination. The
following organs were trimmed and weighed at necropsy: liver,
kidneys with adrenals attached, heart, spleen, testes,'and uterus
; thh ovaries attached. : .

Pathology

Dead, moribund killed, and mice killed at the end of the:
study were necropsied, being given a complete, careful, systematic
examination. The following organs and tissues were collected and
fixed in 10% buffered formalin: gross lesions, mammary gland,
salivary gland, lung, heart, thyroid (with parathyroid), stomach,
duodenum, ileum, jejunum,.colon, liver, thymus, skin, pituitary,
bone, pancreas, spleen, kidney, -adrenal, urinary bladder, prostate,
seminal. vesicle, testis, ovary, uterus, lymph node, skeletal
muscle, cerebrum, cerebellum, brain stem, eye, and bone marrow.

These histologic preparations was examined by a certified
veterinary pathologist. Consultations with other pathologists
were used, and the criteria for diagnosis were those of classical
pathology.

_ Statistical analysis of differences between control and
treated group means for parameters which were generally distributed

normally was by Dunnett's method. Another method (which was
described) was used to analyze tumor data.

G5
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.Results:

-~

Diet Aésays

The mean assay percents of theory of all the pellets assayed
were: low level, 103.2%; mid dose level, 99.9%, and high dose
level, 79.6%. Since these are mean values, naturally some of the
individual assays fall above those values and some fall below.
The lowest assay for the high dose level pellets was 68.7%,
occurring in the second batch pelleted, one month following the
initfal batch.” The lowest assays for pellets in the low and mid
dose levels occurred nearly midway in the study and gave values
of 77% and 75% of theory, respectively. Assays for other pelleting
batches near 100% for the low and mid dose levels. -Since a single -
pelleting batch would not be fed for a period exceeding two .
months, the effect of feeding pellets of lower ethalfluralin.
content would be minimized. However, from the available data it
appears that the high dose group received approximately 80% of
the intended dose. ‘

‘Toxic Signs

No physical signs of toxicity were observed.
Survival

Feeding ethalfluralin had no apparent effect on numbers of
mice surviving for two years. Two-year survival was 70.0% for
- controls and 69.4%-78.1% for treatment groups.

Weight Gain

Mean weight gains were statistically reduced in females of
both replicates at 24-months, and also in males of replicate
M-9167 at the high (0.15%) dietary level. 1In replicate M-9167
there was a tendency of reduced weight gain in high dose levels,
although not statistically significant, in males and females
beginning at 9 months. However, at the low and mid dose levels
there were actual increased mean weight gains from 1 month through
18 months in the females of replicate M=9167. 1In replicate
M=9177, treatment at the low and mid dose levels appeared to have
no detectable adverse effect on mean weight gains in either males
- or females. at any time of the study; mean weight gains frequently
were greater than controls for these groups. It is only at 24-
‘months that noticeable adverse weight effects were seen in this
-replicate at the high dose level. ’

) :0’/:«
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Hematologz

Mean hematology values show few statistically significant
differences between treated and control mice. In replicate
M=9167 hematocrit, hemoglobin, and red blood cell count were
statistically less than controls at the high dose level only in
females. ©%32.9% vs 36.35% for HCT; 12.44 g vs 13.84 g for HGB; %
and 7.022 million vs 7.754 million for RBC)%(significant at 0.05
level). And the mean corpuscular hemoglobin concentration was -
statistically greater than control in females (39% vs 38.1%).3%

Other statigticélly significant differences from controls at
the 0.05 level are (1) the mean corpuscular hemoglobin concentration p

in females on the low dose level in both replicates (39% vs 38.1%)

in replicate M~-9167; 38.03% vs 37.06% in replicate (Me9177).‘

(2) Also the MCHC in maies at the mid-dose level in replicate
M=9177 (37.88% vs 36.77%). : :

‘(3) And the mean corpuscular volume in the mid-dose méleé
in replicate M=9177 (45.4 vs 46.8/cu microns).

White blood cell’coudts of éll groups including controls,

‘are normal, although there are extremely wide variations in
‘individual animal values (also including controls). There are no

statistically 'significant differences in mean white blood cell
differential counts between treated and control mice.

Blood Chemistry (See attached tables).

‘Alkaline phosphatase was significantly increased over controls

-at the 0.05 level at the high dose level in males of both

replicates and in females of replicate M=9177. Some trend was also
noted, though not significant at the .04 level. Other parameters
including glucose, BUN, creatinine, and total bilirubin showed no
statistically significant differences between treated and control
mice. Minor consistent but not statistically significant increases
were seen in SGPT values in males and females of both replicates.

See discussion at the end of this review.

Body weights:of females in both replicates were statistically
less than control females at the high dose level..

&7
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Mouse Alkaline Phosphatase mU/m1

002251

" p £ 0.0S.

A

: MALES FEMALES
.Dose _ _ . : ,
Level 90=-Day|l-Year Z-Year 2-Year 90-Daybl-Yean 2-Year|2-Year
Control 50.9 | 58.6 | 82.5 | 85.3°| 88.6 [120.1 234.1 |185.1
0.01% | 64.3 | 84.9 | 83.6 |119.4 [244.5 [220.5
0.04% - 76.3*{106.7 | 91.7 116.7 [240.2 [186.56 |
0.056% 64.8 95.5 |
0.110% 67.9 96.8
0.15% '84.0%[117.8*|116.9* 1140.7 [242.8 [321.3*
, : $%h | 3Th ) 74 %
0.225% 77.7 97.9* |
0.400% 104.3* 95.6
0.800%  |148.5* 108.1*%
*Statistically significant from controls.

3%
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Mouse SGPT mU/ml

002257

L T MALES FEMALES
. Dose ‘ R .

Level 90-Day|l=-Year|2-Year|2-Year 90-Dayl|l-Year|2-Year|2-Year
Control |'65.5 [ 30.1 | 57.8 | 44.3 | 21.8 | 35.7 63.3 4706
0.01% ' 32.6 | 61.9 55.7 | 42.3 | 80.5 | 63.9
0.048 _ 36.3 | 78.8 | 51.5 36.6 | 61.6 | 69.1

0.056% 61.4 19.8 |

0.110% 47.3 | 19.2 |

0.15% 56.3*| 90.9 | 81.4 31.5 | 78.8 | 84.2
0,225% 47.1 23.2

0.400% 79.6 20.9

0.800% 250.0* 100.9*

*Statistically differ

p £ 0.05.

&/

ent from controls,
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Mouse Creatinine mg/%

MALES

. FEMALES
Dose . . .
Level 90-Day|l=-Year|2-Year|2-Year|90~Day|l-Year|2-Year|2-Year
Control | 1.17 [ 0.24 0.37 | 0.29 | 1.11° 0.44 | 0.31 | 0.29
0.01% _ 0.26 | 0.38 | 0.26 0.47 | 0.34 | 0.31

0.043 0.28 | 0.31 | 0.29 0.34 | 0.33 | 0.31
0.056% | 1.27 | 13

| 0.110% 1.22 1.05

0.15% 0.33 | 0.37 | 0.29° 0.297{ 0.33 |-0.31
0.225% 1.26 o 0.93

- 0.400% 1.29 0.93
0.800% 1.31 0.90*

*Statistically different from controls.

p £ 0.0S.

/0
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Mouse BUN mg/%

e MALES — FEMALES
Dose , _ . ;
Level  |90=-Day|l-Year Z-Year 2=Year|90=Day l-Yea; 2-Year|2-~Year
“Control |32.17 (20.21 [28.06 [25.57 (16.92'|15.56 (16.98 [15.41
0.01% 20.18 [24.34 |25.28 | 13.89 (18.49 |[19.06
0.048 | |19.88 |23.76 |23.98 14.07 {16.68 [15.28
0.0s6%  |28.11 I N B PR
1 0.110%  |33.89 1T 15.93 |
0.15% |1s.08 [27.31 [22.51 13.29%(22.01 |17.82 |
0.225%  |35.35 | 17.14 |
0.400%  |29.81 [18.23
0.8008  |20.98* ' - l21.19%

*Statistically different from controls. -
p £ 0.05.

Z
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. Mean relative liver weights were statistically greater in 4
females on the high dose level (6.03 g) than control (4.1 g) in <% 4,
_replicate M=9177. Tumors complicated mean liver weight picture L
in other groups, but by deleting livers with tumors there still.
appeared to be increased liver weight in the high dose groups and
possibly in the mid dose groups. Although not statlstlcally
significant, in Replicate 9167 there was a 1ll.l% increase in
liver weights between. the 0.04% group and the 0. Ol% and control
groups, (tumor removed). »

. Mean relatlve kidney weights were statistically graatoz at
the 0.05 level in females on the high (0.15%) dose levels 4¥
(1.55 g and 1.49 g, kidneys attached) than controls (1.24 g and <s/¢2x:
1.22 g). in both replicates. This also was true at the mid-dose

levol (1.50 g vs 1.22 g)aﬁor ‘females in replicate M=9177.:

Mean relatlve heart weaights were statistically reduced
(0.48 g vs 0.52 g for controls) at the 0.05 level in the low dose
(0.01%) males of replicate M-9167; and were statistically increased /#
- at the mid- and high-dose levels (0.48 g and 0.50 g vs 0.42 g = /77
for controls) in females in replicate M—9177 ) o

Mean relative testes weights for the hxgh dose level in

- replicate M=9167 were statistically higher than controls

(0.76 g vs 0.59 g), but because this effect was not seen in the
other treatment levels of this replicate, and was not seen in the .
other replxcate it is not considered tc be treatment related.

Hlstopathology - Neoglasms

Tissues from 718 of 720 test mice were evaluated histologxcally.
Numerous neoplasms were found in all groups, including controls,
‘but no increased incidence of neoplasms were found which could be
related to treatment. .

The only non-neoplastlc condition which appeared to be
related to treatment was an apparent dose-related increase in the
ind¢idence of focal hopatocellular hyperplasia in males and females
of both replicates. This is considered to be biologically
significant at all dose levels (100 ppm, 400 ppm, 1500 ppm). See
table on following page. :

/7
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Incidence of Hepatocellular Hyperplasia in 2-Year Mouse Feeding Studies

Study “Control . 100 ppm — 400 ppm — 1500 _ppm
{Number |Male | Female{Male [ FemaleMale FemaleMale . ‘Female
" M-9167 |5/60 | 1/60 | 4/40 | 0s40 | 7/40 | 4740 | 9s40 | 8/40

8.3% 1.7% 10% - 17.5%] 10% 22.5% 20%
‘M-9177 2/60- 1/60 5/40 | 4/40 5/40 2/40. 5/40 13740

: 3.3% 1.7% 12.5%} 10% 1 12.5%) 5% 12.5% 32.5%

| Total ‘[7/120| 2/120| 9/80°| 480 | 12/80| 6/80 | 14/80 | 21/80
9167 & |5.8% | 1.7% |11.25%| 5% 1ss | 7.5% | 17.5%.| 26.25%
9177 . _ o | ‘ R

93
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Discussion:

Testing guidelines specify that blood chemistry determinations
and urinalysis-‘be performed at least at two interim points during
administration of the test diets, and at the termination of the
study. The mouse studies were conducted for durations of 90
days, 1 year, and 2 years, with blood chemistry determinations
being made only at the termination of the studies. No urinalyses
were performed. - :

To help moderate the deficiencies, tables were prepared
listing side by side blood chemistry values for alkaline phaosphatase,
SGPT, BUN, and creatinine for the 90 day, 1 year, and 2 year .
"studies (see tables). Asterisks denote values which are statistically
different from controls at the 0.05 level.

- "The greatest blood chemistry effect was an increase in
alkaline phosphatase values, particularly in males, on a dose-
related basis. There also was a trend, although not consistent,
toward increased SGPT values. With the values for the various
Studies recorded side by side, it is interesting to note the .
influence of aging-on the blcod chemistry values, alkaline
phosphatase and SGPT values tending to increase with age, and
creatinine and BUN tending to decrsase somewhat with age (although
not consistently so). :

Although urinalyses weres not conducted, in these studies
there was no pathology found in the kidneys, bladder, or elsewhere
in the urinary tract which could be attributed to administration
of the chemical. -

Therefore, by combining data from the 90 day, 1 year, and 2
year studies, the studies can be considered Core Minimum, even
though no urinalyses or interim blcod chemistry analyses were
conducted.

Conclusicns:

1) According to the data evaluated, ethalfluralin is not
oncogenic at 100 ppm, 400 ppm, and 1500:'ppm in the diet under
the conditions of these studies.

>

) 2) A NOEL has not been determined, based on a biologically; ,
- significant increase in focal hepatocellular hyperplasia at the //
lowest dose tested (100 ppm). /4,
‘The study was submitted and reviewed as an oncogenicity and
chronic feeding study. A comparison between this study and
chronic feeding studies in the rat indicates the mouse is more
sensitive to the chemical than the rat.

3) The study meets the requirements for Core-Minimum Data.

77
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MEMORANDUM

" TO: Richard Mountfort (23), ‘ : orrick or .
L. . Reg istratiori DiViSiOh (TS-767) PIITICII?tl AND TOXIC SUBSTANCES
THRU: . Otville E. Paynter, Ph.D.

Chief, Toxicology Branch oo
Hazard Evaluation Division (TS-769)

SUBJECT: SONALAN E.C{ Herbicide‘Fotmﬁlation; EPA Reg.#l!?l—REE:
PP#2F2645; 8G2118; €thalfluralin. Registrant's submission
dated January 5, 1983. ' D :

-~ Im our conference with Elanco on December 22, 1982, we had

requested the dates of their mouse studies M-9067, M-9077, M~9087, _ ,
and .M-9097, for which historical control data were submitted, and ’ :
we also had asked their basis for selecting these studies for : . :
historical controls. This current submission gives. the requested

.dates and states that these were the only 2-year studies in this ’ é
strain of mouse conducted at Lilly Research Laboratories for ¢
which pathology 'data are currently available. The dates are:

M-9067 - Febuary 23, 1977 - March 2, 1979
M-9077 - March 1, 1977 - March 9, 1979.
M-9087 - March 23, 1977 - March 23,1979
M~9097 - April 7, 1977 - April 11, 1979
. Tﬁe studies with ethalfluralin were conducted from June 16, 1977

to June 8, 1979 (M-9167) and June 22, 1977 to June 29, 1979 (M-9177).

The registrant states that experimental conditions were similar

for all studies. Therefore, in accordance with the data analysis

by L. Kasza and R. Gessert (memo of 12/16/82), it is noted that a .
~variation in the spontaneous incidence of hepatocellular hyperplasia '
can 2ccur in the mouse. Tha NOEL in this.study therefore is 170
- ppm (10.3 mg/kg), and the study is considered to be Core-Minimum

Data. . . '

The registrant also provided cumulative and historical control
data of a teratological nature on Fischer 344 rats in their laboratory.
In Lilly's 3-generation reproduction study using Fischer 344 rats, ‘
no hydronephrosis was reported, In their cumulative control data
utilizing this rat strain, 0/466 bilateral hydronephrosis and .

1/466 unilateral hydronephrosis was reported. » .

/B
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. o fn Hernias, the rat reproduction study revealed 1/86 hernia
. (type-unspecified) in ‘controls and 1/108 (inguinal hernia) at the

.. * 250 mg/kg dose level. Cumulative controls showed 7/466 hernias °*
(type unspecified). . .

- While the applicant has provided their cumulative ~ontrol
. data on the Fischer 344 rat, it is noted that they did not provide

. " the date periods and how many studies and,types of s:iudies from ,
* . 7 which these data were obtained. . We also note that these cumulative
~ -control data are at variance with cumulative control data on
Fischer 344 vats from other laboratories in some parameters. For
example, anophthalmia is known'to occur in control Fischer 344
rats in some studies in other+laboratories, whereas there was no
anophthalmia reported in the Lilly cumulative control data. 1In-a
-Series of studies in Fischer 344 rats we would have expected .
Lilly to see this condition in at least some of their studies.

. The rat reproduction study remains Core Supplementaty uhtil
. ' the dates and types of studies for the cumulative control data
are provided. - ' ‘

P

@e@&wa@@ Gorit~ W TLE
Roland A. Gessert, D.V.M. /
Toxicology Branch

Hazard Evaluation Division {Ts-769)

TS=769:th:TOX/HED:RAGessert:1-10-83:card 3 | :
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