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s Dy UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

im ¢ WASHINGTON, D.C. 20460
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MEMORANDUM OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
Subject: Peer Review of Isoxaben - Reevaluation Following the September 7,
1988 Science Advisory Panel Review
From: K. Clark Swentzel
Section 2, Toxicology Branch 2 (TS-769C)
To: Richard Mountfort PM-23

Registration Divisioi. (TS-767C)

The Peer Review Committee met on September 29, 1988 to evaluate the comments from the
Science Advisory Panel (SAP) regarding the Agency's classification of the carcinogenicizwv
of Isoxaben.

A. Individuals in Attendance:

1.

Peer Review Committee: (Signatures indicate concurrence with the peer revi
unless otherwise stated.) g

7
Theodore Farber Wt—@ W M,{Dﬂ/

)
William Burnam Y o dé' e s

Marcia van Gemert

Judy Hauswirth

Marion Copley

Robert Beliles

Esther Rinde

Retc Engler

Kerry Dearfield

Lynnard Slaughter

Peer Review Members in Absentia: (Committee members who were unable to attend
the discussion; signatures indicate concurrence with the overall conclusion of
the Committee.)

Richard Hill , , ~
- R
Richard Levy Aaehran ) Y i
k3 =<
Diane Beal :

L -
Jack Quest v 7 Bl s




c.

3. Reviewer: (Non-committee member responsible for data pr¢sentation; signature
indicates technical accuracy of panel report.)

K. Clark Swentzel ,/,\v/. % M{/

Material Reviewed:

The SAP response (9/14/88) and liver tumor data from a 2-year feeding study
in mice (Tables 1 & 2: attached). It should be noted that Table 1l includes
revised data (see Peer Review Committee memorandum - Table I, Rinde to Mountfort,
October 5, 1987), i.e., the incidences of hepatocellular adenomas and carcinc.ias,
respectively, in high-dose males was 12/48 (not 14/48) and 5/55 (not 3/55).

considerations:

1/ Initial Peer Review:

The Committee's initial classification of the carcinogenicity of Isoxaben (Group <)
was based on a statistically significant increase in hepatocellular adenomas

in male and female mice; a quantitative estimation of risk was not recommended
since the weight of evidence was considered to be limited, based on a statistically
significant increase in benign tumors in one species only.

2/ SAP Response:

The SAP recognized that the dose range in the mouse study was broad but

indicated that the lack of a dose response between the mid- (1000 ppm) and

high- (1250C ppm) doses made assessment of the oncogenic classification difficult.
They concluded that “since significant hepato-carcinogenesis was observed only

at the highest dose of Isoxaben, a level at which hepatotoxicity (elevated

serum enzymes, nodular hyperplasia, fatty degeneration) occurred", the proper
classification of this agent should be D.

3/ Peer Review — Reevaluation of the Agency Position:

The Committee recognizes that induced liver toxicity, which is sustained over an
extended period of time, can cause histopathological alterations, however, it is
the Committee's opinion that the mechanism involved in the compound-induced
alterations should not be the primary issue of consideration. The Committee did
not believe that the MID had been exceeded just because there was target organ
toxicity and concluded that the noted tumors were most likely compound-induced.
Therefore, the Committee reiterated its original opinion that the weight

of evidence is adequate to classify Isoxaben as a Group C carcinogen, based

on criteria in the Agency's Guidelines for Carcinogen Risk Assessment.

ot
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TABLE 1 {revised)

ISOXABEN- BgC3F] MOUSE STUDY

Hepatocellular Carcinoma, Adenoma
and Combined Carcinoma/Adenoma Ratesl

Males
bose (ppm) 0 100 1000 12500
Hepatocellular carcinomas 9/56 5/49 5/55 5/55
(16) (10) (9) (9)
Hepatocellular adenomas 3/44** 1741  3/47 12/48*
(7) (2) (6) (25)
Combined carcinomas and/or 12/56** 6/49 8/55 17/55
adenomas (21) (12) (15) (31)
1

Tumor bearing animals/animals at risk; (#) = percent
First tumor observed at 82 weeks in the control group.
(*p<0.05; **p<0.01)

Historical Control Data-BgC3F; Male Mice
(Lilly: 1932-1985: 10 Studies)

Incidence Range
(%) (%)

Hepatocellular carcinomas 89/640 0/30-8/30

(13.9) (0-26.7)
Hepatocellular adenomas 36/640 0/30-6/30

(5.6) (0-20.0)
Combined carcinomas and/or 125/640
adenomas (19.5)

(o]

Note: Significant trend analysis (Cochran-Armitage) indicated at =
Control. Significance of pairwise comparison with control
(Fisher's Exact) indicated at Dose level.



TABLE 2

ISOXABEN~ BgC3F) MOUSE STUDY

Hepatocellular Carcinoma, Adenoma
and Combined Carcinoma/Adenoma Ratesl

Females

Dose (ppm) O 100

Hepatocellular carcincmas 0/52 1/52
(0) {2)

Hepatocellular adenomas 0/52**  3/52
(0) (6)

Combined carcinomas amd/or 0/52** 4/52
adenomas (0) (8)

1000

0/46
(0)

2/46
(4)

2/46
(4)

12500

2/52
(4)

7/52%%
(13)

9/52%*
(17)

1 Tumor bearing animals/znimals at risk; (#) = percent
First tumor observed at 104 weeks in the 100 ppm group.

(*p<0.05; **p<0.01)

Historical Cantrol Data-BgC3F) Female Mice

(Lilly: 1982-1985; 10 Studies)

Incidence
(%)
Hepatocellular carcinomas 13/637
(2)
Hepatocellular adenomas 7/637
(1)

Combined carcinomas and/or  20/637
adenomas (3)

Range

(g)

0/30-2/30
(0-7)

0/30-2/30
(0-7)

Note: Significant trené analysis (Cochran-Armitage) indicated at
Control. Significance of pairwise comparison with control

(Fisher's Exact) indicated at Dose level.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

" »oﬂ"“f WASHINGTON, D.C. 20460
U ocT S 88l F".E cup '

OFFICE OF
MDU—M PESTICIDES AND TOXIC SURSTANCES

SUBJECT: Peer Review of Isoxaben

FROM: Esther Rinde, Ph.D. LA &mh t/2/57

Scientific Mission Support Staff (TS-769c)

TO: Richard Mountfort
Product Manager # 23
Registration Division (TS-767c)

The Toxicology Branch Peer Review Committee met on June 25, 1987
to discuss and evaluate the weight-of-the-evidence on Isoxaben
with particular reference to its oncogenic potential.

A. Individuals in Attendance:
1. Peer Review Committee: (Signatures indicate

concurrence with the peer review unless otherwise

stated.)

William L. Burnam

Reto Engler

Robert Beliles

Richard Levy

Judith Hauswirth

Esther Rinde

2. Reviewers: (Non-committee members responsible for
data presentation; signatures indicate technical
accuracy of panel report.)

Margaret Jones (Toxicology) ‘j%“ygguj J‘é?ﬂu,—

Cor
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A. 3. Peer Review Members in Absentia: (Committee

members who were unable to attend the discussion;
signatures indicate concurrence with the overall
conclusions of the Committee.)

Theodore M. Farber 7” W
Anne Barton CBL“’ ﬂ

. ———

Richard Hill/Don Barnes -

Diane Beal

Jack Quest ‘%-LQM__

4. Other Attendees: C.J. Nelson and Linda Taylor (Tox.
Branch) and Carole Gray (Registration Division).

B. Material Reviewed:

The material available for review consisted of DER's, omne-liners,
and other data summaries prepared by Ms. Jones. Tables and
statistical data analyses for the mouse and rat studies were
provided by C.J. Nelson [Memo, 5/1/87). The raterial reviewed
and the above memo are attached to the file copy of this report.

Cc. Background Information:

Isoxaben, a new chemical, is a pre~-emergent herbicide which has
been proposed for experimental use on wheat and barley, and for
permanent use on ornamentals to control broadleaf weeds.
Technical Isoxaben is 95.5% pure and consists of three isomwers,
differing only in the isoxazolyl side-chain.

N=[{3=~(1-Ethyl-l-methylpropyl) -
~-5-1soxazolyl]~2, 6~-Dimethoxybenzamide

OCH3 o

- O / AN Cih

AN IR N g—CHa L

. ‘;; N/ CHZVI> —CH

\_"\ \"‘""—&”‘Q@ & ra—CHaCH3
OCH3 &HaC Ha (-1, 1-Dimethylbutyl)

_ 1,
(_{3& Hhs

(-1,1,2-Trimethylpropyl)
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D. Evaluation of Oncogenicity Evidence for Isoxaben:
1. Mouse Oncogenicity Study

Reference: Chronic/oncogenicity in mice, MOO883, M0O0983, Lilly
Research, 11/85, Accession No. 265735, 265736.

Isoxaben (technical) was administered in the diet to groups of 30
male and 30 female B6C3F1 mice at 0, 100, 1000, or 12500 ppm for
24 months in two replicate studies (60/sex/dose, combined). (The
Peer Review Committee considered only the combination of the two
replicate studies in evaluating the results.)

In treated mice at the high dose (12500 ppm), when compared to
concurrent controls, there was a significant increase in adenomas
in both sexes, and in combined hepatocellular adenonma/carcinoma
in females; there was also a significant dose-related trend for
hepatocellular adenoma and for combined hepatocellular
adenoma/carcinoma in both sexes. The incidences of liver
neoplastic lesions seen in these animals are given in Table I.

Non-oncogenic effects included liver hyperp.asia and nodules and
hepatocellular vacuolation in high dose males and females,
hepatocytomegaly in high dose males, elevated levels of alkaline
phosphatase (in males only) and alanine transaminase at the high
dose. Survival decreases in males at the low dose, and in
females at the mid dose were not statistically different from
concurrent controls; there were no dose-related survival
disparities found for either sex [C.J. Nelson, Memo 5/1/87].
Body weight gain in high dose males was lower than in concurrent
controls.

Historical Controls:

The following control data are from 10 studies in B6C3Fl mice at
Lilly Research Laboratories, 1982-1985:

Incidence (%)

Hepatocellular Hepatocellular Conmbined
Adenoma Carcinoma Adenoma/Carcinoma
Males 36/640 (5.6) 89/640 (13.9) 125/640 (19.5)
Females 7/637 (1.1) 13/637 (2.0) 20/637 (3.1)

The incidence of adenomas at the high dose* (12500 ppm) in
treated mice of both sexes (29%, males; 13%, females) exceeded
that of historical controls; the incidence ¢f combined
adenoma/carcinoma in females {(17%) at the high dose* also
exceeded that of historical controls.

*0nly dose with statistically significant incidence, compared to
concurrent controls.

SR




TABLE I

Isoxaben-B6C3F1l Mouse Study

Hepatocellular Carcinoma, Adenoma
and Combined Carcinoma/Adenoma Ratesl

Control
Dose (ppm) 0 100 1000 12500
Males

Hepatocellular carcinomas 9/56 5/49 5/55 3/55

(16) {10) (9) (5)
Hepatocellular adenomas 3/44** 1/41 3747 14/48**
(7) (2) (6) (29)
combined carcinomas and/or
adenomas 12/56** 6/49 8/55 17/55
(21) (12) (15) (31)
Females
Hepatocellular carcinomas 0/52 1/52 0/46 2/52
(G) (2) (0) (4)
Hepatocellular adenomas 0/52** 3/52 2/46 T7/52**
(0) (6) (4) (13)
Combined carcinomas and/or
adenomas 0/52*%* 4/52 2/46 9/52%*
(0) (8) (4) (17;

lrumor beariag animals/animals at risk; ( ) = percent

First male tumor observed at 82 weeks in the control group.
First female tumor observed at 104 weeks in the 100 ppm group.

Cochran-Armitage Trend and Fisher Exact
Test Results:

Significance of Cochran-Armitage Trend Test denoted at Control.

Significance of Fisher's Exact Test, of pairwise comparison with
control, denoted at the Dose level.

(*p<0.05, **p<0.01)



D. 2. Rat Oncogenicity Study

Reference: Chronic/oncogenicity in rats, R01583, R01683, Lilly
Research 11/85, Accession No. 265735, 265736.

Isoxaben (technical) was administered in the diet to 60 male and
60 female Fisher 344 rats at 0, 125, 1250, or 12,500 ppm.

Slight increases in hepatocellular adenomas tere noted for males
at the mid and high dose, which were not statistically
significant or dose-~related [C.J. Nelson, personal
communication}.

There was 1lso zn increase in benlgn adrenzi pheochromocytomzs in
males at the high dose, which was not statistically significant
when compared to concurrent controls, however a positive trend
was detected. The incidences of these lesions are given in Table
IT.

Non-oncogenic effects included: dose-related increase in
progressive glomerulonephrosis (statistically significant at high
dose in females, and at mid and high dose for males); effects on
the stomach mucosae and heart, considered to be sequelae of the
kidney effects; parathyroid hyperplasia; increased BUN and
creatinine, also reflecting the kidney changes. There was an
increasing trend in mortality found for male rats, bu* not for
females.

Historical Centrols:

The following control data are from studies in Fischer 344 rats
a= Lilly Research Laboratories, 1982-1985.

Incidence (%)

Hepatocellular Adenomas Adrenal Pheochromocytomas
Benign Malignant Total
Males 3/359 (0.84) 22/359 (6.1) 4/35¢ (1.1) 26/359(7.2z)
Females 3/360 (0.83) 10/360 (2.8) 1/360 (0.3) 11/360(3.1)

The incidence of hepatocellular adenoma in historical ccntrol
data was never greater than 1i/60 for any one study in botlL sexes.

The incidence of hepatocellular adenoma in treated females was
zero; in treated males, it was 3/60 (5.0%) at mid dose, and 260
(3.3%) at high dose, which exceeded that in historical controls,
as presented above.

Tke incidence of adrenal pheochromocytomas (predominantly ben..yn)
in treated high dose#* (12500 ppm) males (31%) exceeded that ir
historical controls (6.1%).

*2nly dose at which incidence exceeded that of concurrent
ccntrols.



TABLE 11

Isoxaben - Fisher 344 Rat Study

A. Adrenal Medulla: Pheochromocytoma Ratesl

Benign?
Control -~
Dose (ppm) 0 125 1250 12500
Dose (%) 0 .0125 0.125 1.25
Males 10/59* 9/59 9/59 18/59
(17) (15) (15) (31)
Females 3/49 2/45 4/49 1747
(6) {(4) (8) (2)

lTumor bearing animals/animals at risk; ( ) = percent
2There was one animal with a malignant tumor in control
group and one in 125 ppm group only.

First male tumor observed at 66 weeks in 12500 ppm dose group.
First female tumor observed at 102 weeks in 1250 ppm dgroup.

B. Hepatocellular Adenoma — Ratesl

Males
Control
Dose (ppm) 0 125 1250 12500
0/59 0/61 3/60 2/60
(0) {0) (5.0) (3.3)

lTumor bearing animals/animals at ris%; ( ) = percent

Cochran~Armitage Trend and Fisher Exact
Test Results:

Significance of Cochran-Armitage Trend Test denoted at Control.
Significance of Fisher's ExXact Test, of pairwise comparison with
control, is noted at the Dose level.

(*p<0.05, **p<0.01)



D. 3. MID:

The Committee agreed that the MTD was achieved at the high dose
(12500 ppm) in the mouse oncogenicity study. 1In the rat
oncogenicity study, it was noted that the kidneys were
compromised (glomerulonephrosis) and that there was a greater
than 10% decrease in body weight; however, neither the decrease
in body weight, nor the glomerulonephrosis were directly related
to the target organ (adrenal) response. The Committee determined
that, even though the MTD was apparently slightly exceeded in the
rat, these toxic effects did not compromise the relevance of the
tumor data.

The Committee concluded that since the 90 day studies correctly
predicted the MTD (refer to Table III) both oncogenicity studies
were therefore acceptable.

E. Additional Toxicology Data on Isoxaben:

1. Metabolism
Major urinary metabolites (mostly alkyl side chain alcohols and
ketones) of Isoxaben identified in the rat are shown in Figure 1.
Fecal metabolites have not been identified. Metabolism in males

and females was essentially identical. Isoxaben appears to
bioaccumulate in various rat tissues, particularly in the male.

2. Non-Oncogenic Toxicologic Effects
Subchronic studies on Isoxaben are summarized in Table III.

3. Mutagenicity

Isoxaben was negative in the Ames Assay (strains not given) up to
500 ug/plate, with and without activation (acceptable). Isoxaben
was negative for inducing dominant lethals in male rats fed
levels up to 12500 ppm (provisionally acceptable).

Isoxaben was marginally positive in a mouse micronucleus assay
(performed in males only) following a single~dose acute oral
gavage at 5000 mg/kg. (The TOX reviewer concluded that this
study was "Inconclusive. Presumptive positive results should be
confirmed in a repeat assay ..." [I. Mauer]).

Isoxaben was nedgative in two acceptable unscheduled DNA synthesis
assays, using rat hepatocytes.

4. Structure-aActivity Correlations

No structurally related compounds of toxicological interest were
identified in a search of several data bases (Chemline, Toxback,
Toxnet, RTECS and Toxline).

[
.
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TABLE TIJ

Subchronic studies on Isoxaben (EL-107)

Rat Studies CORE

1.

Mouse

1.

0, 1.25, 2.5, 5.0% minimum
(0, 12500, 25000, 50000 ppm)

increased absolute & relative liver weight

relative kidney weight increase

hepatic enzymes induced

NOELK 1.25%

0, 0.05, 0.14, 0.42, 1.25% supplementary
(0, 500, 1400, 4200, 12500 ppm)

increased absolute & relative liver weight

hepatic enzymes induced

NOEL< 0.05%

0, 0.05, 0.14, 0.42, 1.25% guideline
(0, 500, 1400, 4200, 12500 ppm)
increased absolute & relative liver weight/females, all doses
increased liver/bodyweight in males 0.42, & 1.25%
hepatic enzymes induced/males 0.42%

/females 0.14, 0.42, 1.25%
NOEL< 0.05%

Studies

0, 0.001, 0.01, 0.14, 1.25% supplementary
(0, 10, 100, 1400, 12500 ppm)

liver hypertrophy/males

increased liver weight

hepatic enzymes induced/males & females

NOEL = 0.01 (100 ppm)

0, 0.01, 0.1, 1,25% ({special liver) supplementary
(0, 100, 1000, 12500 ppm)

increased liver weight

increased liver enzyme activity

Dog Studies

1.

0, 0.25, 0.5, 5.0 g/kg minimum
increased serum AP

induced hepatic microsomal enzymes

NOEL < 0.25% g/kg

0, 25, 119, 500 mg/kg/day minimum
increased liver weight, liver/bodyweight
NOEL = 110 mg/kg/day

pas,
G
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FIGURE 1

Metabolism and Major Metabolites of Isoxaben

The metaboli.-m study in rats (No. ARC-0153) identified the
major urina:y metabolites of EL-107 (Isoxaben). By 72 hours,
90 percent of the administered dose of technical cnemical
was recovered unmetabolized in the feces. Approximately 20
percent of the dose was absorbed and about half excreted in
the urine and half in the feces as metabolites. The urimary
metabolites were identified and most involved metabolism of
the alkyl side chain to produce alcchols or ketones.

R R,

320

- /// \\ -—-Zica3
H o’//

CH-CHj3

Amounts of parent and metabolites found in urine are as follows:

Ry R, R3 Percent L}4C]in urine
Males Females
EL-107 -H -CH3 -CHp-CH3  1-1.5 0.3-0.5
Metabolites -H -H ~C~CH3 5-6 1-1.5
Q
-0H ~CHj -C-CH3 12-14 10-12
-OH ~CH3 —gH—CH3 8-9 11-12
H
-H -H -CH-CH3
oH 7-9 3-4

\\,
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F. Weight of Evidence Considerations:

The Committee considered the following facts regarding _the
toxicology data on Isoxaben to be of importance in a weight-of-
the evidence determination of oncogenic potential.

Isoxaben produced statistically significant increases in liver
adenomas in both sexes of B6C3Fl mice, at the high dose (12500
ppm) ; the incidences were outside that in historical controls.

No significant increase in progression to malignancy was noted at
any dose level.

In the F344 rat, Isoxaben procduced adrenal pheochromocytomas;
the incidence in high dose males was not statistically
significant when compared to concurrent controls, although it
exceeded that of historical controls and showed a positive trend,
compared to concurrent controls.

Slight increases in hepatocellular adenomas were noted for
treated male rats at the mid (1250 ppm) and high dose, which
exceeded that in historical controls, but which were not dose-
related or statistically significant, when compared to concurrent
controls.

In both studies, the MTD was reached or slightly exceeded at the
high dose.

There is suggestive (but not conclusive) evidence of
mutagenicity, based on a marginal increase in the mouse
micronucleus test.
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G. Classification of Oncogenic Potential:

Criteria contained in the EPA Guidelines [FR51: 33992-34003,
1986] for classifying a carcinogen were considered.

Based on the available evidence, Isoxaben was classified by the
Peer Review Committee as Group C (possible human carcinogen).

The evidence for Isoxaben was judged to be "limited", based on a
statistically significant increase in benign tumors in one
species only (mouse). The tumors in the mouse (liver adenomas)
were present in both sexes; however, tumor incidence was
statistically increased at the high dose only, the tumors were of
a common type, were predominantly benign, and there was no
decrease in latency. Tumors in the rat (adrenal and
hepatocellular) were present in one sex only (male), were also
predominantly benign, and fairly common. Adrenal tumors occurred
with increased frequency only at the highest dose, and although
they displayed a positive trend, the increased incidence was not
statistically significant; increases in liver tumor incidences
were neither statistically significant, nor dose-related.

Although Group C chemicals will generally be regarded as suitable
for quantitative risk assessment, the Guidelines state that
judgments in this regard may be made on a case-by-case basis. 1In
this case, the evidence was not considered sufficient to warrant
a quantitative estimation of risk for Isoxaben, for reasons
summarized in the above paragraph.

o
Qo
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FEDERAL INSECTICIDE, FURGICIDE, AND RODENTICIGE ACT
SCIENTIFIC ADVISORY PANEL
A Set of Scientific Issues Being Considered by the Agency in

Connection with the Peer Review Classification
of Isoxaben as a Class C Oncogen

The Federal Insecticide. Fungicide, and Rodenticide Act
(FIFRA) Scientific Advisory Panel {SAP) has completed review of
a set of scientific issues being considered by the Environmental
Protection Agency's peer review classification of Isoxaben as
a Class C oncogen. The review was conducted in an open
meeting neld in Arlington, Virginia, on September 7, 1988.

All Panel members, except Dr. Thomas W. Clarkson, were present
for the review.

Public notice of the meeting was published in the Federal
Register on Monday, July 25, 1988.

- Oral statements were received from staff of the Environ-
mental Protection Agency and from Dr. J. L. Emmerson of Elanco
Products Company and Dr. Joseph V. Rodricks of ENVIRON Corporation
representing Elanco Products Company.

In consideration of all matters brought out during the

meeting and careful review of all documents presented by the
T Agency, the Panel unanimously submits the following report.

EPORT OF PANEL RECOMMENDATIONS

Isoxaben

The Agency requested the Panel to focus its attention upon
a scientific issue relating to the Peer Review of isoxaben.
There follows the issues and the Panel's response to the issues:

B

Issue:

- 1. The Agency requests any comments the panel wishes to make
regarding the assessment of the weight of evidence and classifi-
cation of Isoxaben, with respect to Agency Guidelines for
Carcinogen Risk Assessment.

4



Panel Response:

The Scientific Advisory Panel recognizes that the data base
for evaluation of Isoxaben is unusual, i.e., the dose range used
in the tumorigenesis studies was broad but the lack of a dose
between 1,000 and 12,500 parts per million made assessment of
the oncogenic classification difficuit. Since significant hepato-
carcinogenesis was observed only at the highest dose of Isoxaben,
a level at which hepatotoxicity (elevated serum enzymes,
nodular hyperplasia , fatty degeneration) occurred, the Scientific
Advisory Panel believes that the proper classification of this
agent should be D.

ISSUE:

2. The Agency reqguests any specific comments the Panel may have on
the conclusion that the data on oncogenicity of Isoxaben does not
warrant a conventional gquantification of human risk? Alternatively,
‘what methods can the Panel suggest to establish exposure levels
which represent acceptable/minimal risks to humans?

Panel Response:

The Scientific Advisory Panel recommends the use of the RfD
{reference dose) approach for the setting of human exposure levels.

FOR THE CHAIRMAN:

Certified as an accurate report of Findings:

FIFRA Scientific Advisory Panel

Date: Z’/Y’ga?
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g WASHINGTON, D.C. 20460

VAY 1 - 1987

OFFICT OF
PESTICIDLS AND TOXIC SUSSTANCES

SUBJECT: Isoxaben, Rat and Mouse Study - Qualitative Risk
Assessment of Combined Toxicity and Oncogenicity Study.
Caswall #419F

FROM: ¢.J. Nelson, Statistician W 5///&’7

Scientific Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (TS-769C)

TO: Margaret Jones
Section III
Toxicology Branch
Hazard Evaluation Division (TS-769C)

THRU: Richard Levy, M.P.H., lLeader-Biostatisticsg Te
Scientific Mission Support Staff [‘
Toxicology Branch
Hazard Evaluation Division (TS-769C) S/ )87

and

Tﬁ'—‘
/)z/\

In this two-year chronic oral study of male and female
Fisher 344 rats and male and female B6C3Fl mice, a significant
increasing trend in mortality with dose was found for the male
rats. No survival disparities wera found in the mice or female
rats. That is there were no trends, no heterogeneity, and no
pairwise differences with controls. Since most of the lesions in
male rats occurred late, there was no need to adjust for
mortality, since the table would collapse to one or two
intervals.

Scientific Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (TS-769C)

For the rats, there was a significant increasing trend with
dose for male pheochromocytomas, and both male and females
progressive glomerulo nephrosis (PGN). The 0.125% and 1.25% male
dose groups were significantly higher than controls as were the
females at the 1.25% dose group.

[ g]
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For the mice, there was a significant increasing trend with
dose for both male and female hepatocellular adencma only and
pocoled hepatocellular adenoma and/or carcinoma. The high dose
(125000) males and females had significantly more adenomas than
the controls. The high dose (125000) females had significamtly
more adenomas and/or carcinomas than the controls. There were no
trend or pairwise differences between dosed animals and.control
animals with hepatocellular carcinoma of either sex.

Background:

This study was conducted at Lilly Research Laboratories on
male and female Fischer 344 rats and on male and female B6C3F1l
mice. The study was done in two replicates, but were so close in
time that the two studies were pooled. Technical Isoxaben was
administered to 60 rats of both sexes at 0.0125%, 0.125%, and
1.25% in the diet (Study Numbers RO1583 and ROl1683). Techmical
Isoxaben was administered to 60 mice of both sexes at 100ppm,
1000ppm, and 12500ppm in the diet (Study Numbers MO0883 and
MO0S883). There was also a concurrent control group of 60 animals
fcr both sexes of both species.

Mortality Analysis:

The Thomas, Breslow, Gart Procedure (1977) was used to amalyce
the survival data. There was a significant trend (p = .05} for
male rats with mortality increasing with increasing doses of
Isoxaben (Table 1) using Cox's test (1972) for life table data.
But there was no departure from trend. There were no survival
disparities in female rats. There were no significant pairwise
comparisons for either sex between tha control and any treated
group. The pairwise test of control versus high dose was nearly
significant for male rats (p = .09 by Cox's test).

There were no survival disparities in male or female mice
with increasing doses of Isoxaben (Table 2). The same procedurs
was used to analyze the mouse survival data as was used in the
rat data. There were no significant pairwise comparisons for
either sex between the contrcl and any treated group.




Table 1. Isoxaben - Rat Study, Mortality PB-’
Generalized K/w Test Results
A. Males
Dose | WEEKS |
€} | 0=-26 ! 27-52 i 53-78 }79-1osa= TOTALS {
| I | | | *=
0 | 0/59 | 0/59 | 3/59 | 17/56 | 20/59 (34)7*)|
.0125 } 0/60 { 1/60 } G/59 { 25/59 l 26/60 (43) !
.125 { 0/60 { 1/60 ! 4/53 ; 13/55 { 24/€0 (40) i
1.25 I 0/60 { 0/60 1 7/60 } 24/53 { 31/60 (52) }
B. Females
Sose | WEEKS |
%) } 0--26 g 27-52 } 53-78 }79-10531 TOTALS %
0 { 0/51 { 0/61 : c/61 i 14/61 { 14/61 (23) {
.0125 } 0/60 } 0/60C : 4/60 ! 16/56 } 23/60 (33) %
.125 : 0/60 : 0/60 1 2/60 I 11/57 } 14/60 (23) :
1.25 l 0/60 } 0/60 : c/60 { 18/60 } 18/60 (30) }

-~ Number of Animals Died,/Numker of
at the beginning of the interval.

; Percent

Live Animals

{
a Final sacrifice was at 104 or 105 weeks.
N

ote - The above survival tables are broken into aggregate time

intervals for display purpose only.

Significance of Trend Analysis denoted at Control.
Significance of pairwise comparison with control denoted
at Dose level.

(* p < .05

*% p < .01)

s* and Cox or



Isoxaben - Mouse Study, Mortality Rates®™ and Cox or

Table 2.
Generalized K/W Test Results
A. Males
| WEEKS
Dose | I | I I
(ppm) | 0-26 | 27-52 | 53-78 |79-1052| TOTALS
| ! i I |
o | o/60 | 0/66 | 2/60 | 15/58 | 17/60 (28)
| | | | |
100 | 7/60 | 0/53 | 2/53 | 9/51 | 18/60 (30)
| | | | |
1000 | 2/60 | 1/58 | 1/57 | 9/56 | 13/60 (22)
| | | | |
12500 | 2/60 | 0/58 | 2/58 | 10/56 | 14/60 (23)
B. Females
| WEEKS
Dose | | |
(ppm) | 0-26 | 27-52 | 53-78 |79-1052| TOTALS
| | | | i
O | o/60 | 1/60 | ©O0/59 | 7/59 | 8/60 (13)
I I | | |
100 | 1/60 | 1/59 | 1/58 | 5/57 | 8/60 (13)
I | | | I
l1o00 | 2/59 | 1/57 | 2/56 | 9/54 | 14/59 (24)
I | | I |
12500 | 0/60 | 0/60 | 2/60 | 6/58 | 8/60 (13)

+ Number of Animals Died/Number of Live Animals

at the beginning of the interval.
() Percent
a Final sacrifice was at 104 or 105 weeks.

Note - The above survival tables are broken into aggregate time

intervals for display purpose only.

Significance of Trend Analysis denoted at Control.
Significance of pairwise comparison with control denoted
at Dose level.

(* p < .05

2% p < .01)
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Tumor Analysis:

Pheochromocytoma, Lymphosarcoma, and Progressive Glomerulo
Nephrosis (PGN) was analyzed for the rat studies (Table 3, 4, and
5 respectively). Although there was a survival trend in the male
rat, most of the lesions occurred late. Since there were no
pairwise differences between control and dosed male rats, a time-
adjusted analysis was not necessary. There were no survival
disparities for the female rat or either sex of the micé.
Therefor the Fisher's Exact Test was used for pairwise
comparisons and the Cochran-Armitage Test was used to test for
trends. There was a significant trend (p = .014) for
Pheochromocytoma among male rats but no heterogeneity, and no
pairwise differences were detected. There was no significant
trend, heterogeneity, or pairwise comparisons for
Pheochromocytoma among female rats. There were no significant
trend, heteroganeity, or pairwise comparisons with control for
Lymphosarcoma for either sex. There was a highly significant
trend for both sexes (p < .001) for PGN. The heterogeneity Chi-
square for males was significant (p = .03) but was not
significant for females. There was significantly more PGN at the
high dose (1.25%) than the controls (males p = .001, females p =
.007). Also the mid dose (0.125%) males were significantly
higher (p = .005) than controls.

Hepatocellular carcinoma, adenoma, and adenoma/carcinoma was
analvzed for the mouse studies (Table 6, 7, and 8 respectively).
There were no survival disparities in the mouse studies, hence
the same tests were used in these analyses as those used in the
rat study. There were no significant differences found for
hepatocellular carcinoma for either sex. There was a significant
trend for hepatocellular adenoma for both sexes (males p < .001,
females p = .004). The high dose (12500ppm) mice had
significantly more adenocmas than the controis for both sexes
(males p = .005, females p = .006). There was a significant
trend for adenomas and carcinomas combined (males p = .01,
females p = .001). The high dose (12500) female mice had
significantly more combined tumors than the controls (p = .001)
but the high dose males were not significant (p = .18).

0
Cat



[ )
(o)
~1
~.1
[T
(G|

Table 3. ISOXABEN - Rat Study, Adrenal Cortex Tumor
(Pheochromocytoma) Rates® and Cochran—~-Armitage Trend
Test and Fisher's Exact Test Results

Dose | | | | | -
(%) | Q47|0-012§L_+2412§__%142§___l
| |
Males ]11/52 | 10/59 | 9/59 | 18/59 |
[(19)" | (17) 1 (15) | (31) |
Female| 3/49 | 2745 | 4749 | 1/47 |
:( 6) | (4) | (81 (2 {

First male tumor cbserved at 66 weeks in 1.25% dose group.
First female tumor observed at 102 weeks in 0.125% dose
group.

Table 4. ISOXABEN - Rat Study, Lymphosarcoma Rates* and Cochran-
Armitage Test and Fisher’s Exact Test Results

Dose | | | | |
(%) | o0 [0.0125 10.125 {1.25 |

| | | | |

Males | 1/59 | 2/60 | 4/60 | 3/60 |
(¢2y 1 3y | 7y 1 (85) 1
Female| 2/47 | 0/40 | 1746 | 3/42 |

{( 49 1 (0 |1 (2] 7 {

First male tumor cbserved at 46 weeks in 0.125% dose group.
First female tumor observed at sacrifice.
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Table 5. ISOXABEN -~ Rat Study, Progressive Glomerulo Nephrosis
Ratest, Cochran-Armitage Trend Test, and Fisher's Exact
Test Results

Dose | | | |
($) | o Io.0125__19;125__+1;z§____ .
1 | I
Males |26/58 | 33/59 | 40/57_ | 51/58
| (47)**| (56) | (70)**| (s8)**

Female|34/61 | 27/59 | 35/60 | 47/60
1(56)**| (46) | (58) | (78)**
|

= — e e e e e

+ Tumor Bearing Animals/ Animals at Risk
First male tumor observed at 70 weeks in 1.25% dose group.
First female tumor observed at week 70 in 0.125% dose

group.

Note - Significance of Trend Analysis denoted at Control.
Ssignificance of pairwise comparison with control denoted at
Dose level. (* p < .05, *%* p < .01)

Table 6. ISOXABEN - Mouse Study, Hepatocellular Carcinoma
Ratest, Cochran-Armitage Trend test, and Fisher's Exact
Test Results

Dose | | | | |
(ppm) | o | 300 | 1000 | 12500 |
] [ I i |

Males | 9/56 | 5/49 | 5/55 | 3/55 |
[(16) | (X0) | (9 | (5 |
Female| 0/52 | 1/52 | o0/46 | 2/52 |

}( ) | (2) | (0| (4 {

First male tumor observed at 82 weeks in control group.
First female tumor observed at 104 weeks in 100ppm dose
group.
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Table 7. ISOXABEN - Mouse Study, Hepatocellular Adenoma Rates™,
Cochran~Armitage Trend test, and Fisher's Exact Test

Results
Dose | | | | |
({ppm) | o | 100 | 1000 | 12500 | -
| | | - |
Males | 3/42*| 1741 | 3747 | 14/48** |
(¢ 7)1 2) | C(6) | (29) |
Female| 0/52*| 3/52 | 2746 | 7/52 |

i(o)*l (e6) | (4) | (13)""1l

First male tumor observed at 103 weeks in 12500 ppm group.
First female tumor observed at sacrifice.

Table 8. ISOXABEN - Mouse Study, Hepatocellular Adenoma and/or
Carcinoma Ratest, Cochran-Armitage Trend test, and
Fisher's Exact Test Results

Dose | | | | |
{ppm) | [« | 100 | 1000 | 123500 |
| I | | |

Males |12/5§*| 6/49 | 8/55 | 17/55
1(21)771 (12) | (15) | (31) l
Female| 0/52 | 4/52 | 2/46 | 9/52 _ |
o)™ (8 | (4) | (17) l

+ Tumor Bearing Animals/ Animais at Risk.
First male tumor observed a* 82 weeks in control group.
First female tumor observed at 104 weeks in 100ppm dose
groups.

Note - Significance of Trend Analysis denoted at Control.
Significance of pairwise comparison with control denoted at
Dose level. (% p < .05, #*% p < .01)
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MEMORANDUM

SUBJECT :

FROM:

WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

Peer—Review of Isoxaben

Reto Engler, Chief

Scientific Mission Support Staff

./67 ’ZZ/
Toxicology Branch/HED (TS-769) }/Z:L /}ft4 é}?L—)!

Addressees

Attached is a package on Isoxaben, prepared by
Ms. Margaret Jones for your review.

A meeting to discuss the weight-of-the-evidence of the
oncogenic effects is scheduled for Wednesday, June 24, 1987,
at 11:00 AM in Dr. Farber's office (Rm. 821 CM-2).

Attachment

ADDRESSEES

T

W.
E.
J.
J.
L.
R.
M.
M.
R.
D.
A.
R.

Farber
Burnam
Rinde
Hauswirth
Quest
Kasza
Levy

Van Gemert
Jones
Beliles
Beal
Barton
dill
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MEMORANDUM

SUBJECT: wWeight-of~the-evidence and oncogenicity of Isoxaben
(EL-107)

TO: Peer Review Committee for Isoxaben
Toxicology Branch
Hazard Evaluation Diwvision

FROM: Margaret L. Jones ), Gonee 5 [er
Review Section III # / I

Toxicology Branch

THROUGH Marcia wvan Gemert, Ph.D., Head

Review Section I1I1I . - H
Toxicology Branch "Kldzigaﬂzar 5/1?{97

Attached are a summary of issues and support documents to use
in the assessment of the oncogenic evidence on Isoxaben. These
include:

Summary of toxicological issues

Background

Structure of the technical chemical

Acute toxicity

Reproduction and cGavelopmental toxicity

Subchronic testing

Metabolism and major metabolites

Chronic and oncogenicity testing

Mutagenicity

"One 1liners”

Data Evaluation Reports for key studies
Acute toxicity
Reproduction and developmental toxicity
Subchronic testing
Metabolism and major metabolites
Chronic/oncogenicity studies
Statistical Analysis of chronic/onco studies
Mutagenicity

Historical Control data



 —————— . ———

Cov 755
Summary of Issues and Questions

1. Significance of hepatocellular adenomas and carcinomas
in mice. Hepatocellular adenomas only were elevated in
males and combined adenomas and carcinomas were elevated
in females. Supporting evidence includes liver hyperplasia,
hepatocytomegaly, hepatocellular vacuolatiom, induction of
alkaline phosphatase.

2. Significance of pheochromocytomas and progressive
glomerulonephrosis in the rat. 1Is there any significance
in the observation of very few hepatocellular adenomas in
the rat at the mid and high dose in males only.

3. 1s further mutagenicity testing necessary. Mutagenicity
was negative in in vivo dominant lethal and reverse
mutation (Ames) and in unscheduled DNA synthesis but
inconciusive in in vivo chromosome aberration (mouse
micronucleus). The inconclusive studv was positive for
induction of micronuclei.

4. Reproduction study showed microphthalmia, but this was
not confirmed in the developmental toxicity studies.

5. Metabolism shows possible concern for biocaccumulation
in the rat. 1In the excretion in inspired air study (rat)
males showed 85% recovery of radiation at 48 hours.
There was some evidence of residues remaining in
the carcass. Will further testing be necessary to
confirm whether any tissue accumulation occurs?

7. Historical control data have been received. These data
were forwarded to the statistical team for consideration
along with the results of the mouse and rat chronic/onco-~

genicity studies. These data are attached for Peer Review
consideration.
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1. CHEMICAL: EL-107; N-[3-(1-ethyl-Y-methylpropyl)-5-isoxazolyl]-2,6-
dimethoxybenzamide.

2. TEST MATERIAL: [”C] EL-107 (Yot No. 553-3IN1-058), 1labeled at
position 5 of the isoxazole ring (specific activity = 11.21 wCi/mg),
had a2 radiochemical purity of 98.6 percent as determined by thin-layer
chromatography.

3. STUDY/ACTION TVPE: Metabolic study in rats.

4. STuDY IDENTIFICATION: Magnussen, J. D. and Rainey, D. P. Metabolism
of C EL-107 in male and female Wistar rats. (Unpublished study
No. ABC-0153 prepared by Lilly Research Laboratories, Greenfield, IN,
for Elanco Products Co., Indianapolis, IN; dated August 1984.)
Accession No. $73293.
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Radioactivity was quantified in urine by direct liquid scintillation
counting (LSC) and in the feces using combustion followed by LSC.

Extraction of Urine: Raw urine was diluted with water and extracted

three times with ethyl acetate. The organic phase was dried over
sodium sulfate and concentrated, and aliquots were radiocassayed by
LSC. Aliquots of the spent urine were also radiocassayed by LSC and
the remainder treated with B-glucuronidase/aryl sulfatase Dby
incubating overnight at 37°C. Following the incubation period, the
urine was acidified (pH 1.5) and extracted three times with ethyl
acetate. Aliquots of the ethyl acetate extracts and the aqueous
phases were radioassayed by LSC.

Extraction of Feces: Fecal samples were extracted by refluxing with
methanol for 1 hour. Aliquots of the spent feces were dried, com-
busted, and radioassayed by LSC. The methanol extracts were concen-
trated, and aliquots were radioassayed by LSC.

Isolation and Cleanup of Metabolites: Urine extracts were initially
cleaned up by silica-gel chromatography. Fractions constituting the
same radioactive peak were pooled, concentrated under vacuum, and sub-
jected to additional separation and cleanup by thin-layer chromato-
graphy (TLC) using the solvent systems 1listed in Appendix C, TLC
Solvent Systems, CBI p. 24. In addition, TLC was used for the
initial isolation and cleanup of feca) radioactivity. Radiocautographs
or spark chamber radiograms were made from these plates, and the
radioactive zones were removed and eluted with methanol. €Each zone
removed from the TLC plates was purified by high pressure liquid
chromatography (HPLC) and the isolated metabolites were analyzed by
mass spectrometry (MS) and nuclear magnetic resonance (NMR)
spectroscopy.

REPORTED RESULTYS:

A. The entire radioactive dose was essentially eliminated by both
males and female rats within 48 hours (Table 1). However, an
additional 1 to 2 percent of the dose was excreted between 48 and
72 hours. The major route of excretion in both males and females
was via the feces; they excreted an average of 81.2 (males) and
90.0 percent (females) of the dose within 48 hours. Both males
and females excreted an average of approximately €.5 percent of
the dose in the urine. The cumulative percent of the dose
recovered in the urine and feces after 72 hours was 90.4 and
100.6 percent for the males and females, respectively. The low

recovery (as well as the large standard deviation) of [14C] in-

the male rats was largely a result of low fecal excretion in rat
No. 005. If this rat was excluded as an outlier, the cumulative
percent recovery after 72 hours would be 94.8 percent.

=~
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TABLE 1. Cumulative Excretion of Radioactivity in Male and Female
Nistar Rats Receiving a Single 250-mg/kg Oral Dose
of [ 4c)-EL-107

Cusmulative Percent of Administered Dosed

Male female
Urine Feces Total Urine Feces Total

2% hours 7.0 +1.4P 74.2 + B8.9¢ 80.9 + 9.0° 56 +#1.5 78.2+9.4 £3.8+8.7
48 hours 8.4 + 1.8 81.2 + 121 89.6 + 12.6 8.3 +2.8 90.0+4.0 98.3 +5.4

72 hours 8.6 + 1.9  81.8 +11.8  90.4 +12.1 8.5+ 3.0 91.8+4.3 100.6 + 6.4

i+

2 Mean + SD of five animals/group. The stansard deviations were calculated by o

reviewers.
b These values were incorrect in the final report.

0n1y four animals were used to calculate these vaTues (24-hour feces from rat No. CC€
contained inordinately low levels (3.3 percent) of [1%C]).
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Extraction of feces with methanol was eisentia11y quantitative
with 97.1 and 97.5 percent of the fecal [!9C] extracted from the
male and female fecal samples, respectively. The major component
in fecal extracts was EL-107, which represented 87.5 and %0.8
percent of the extractable fecal radicactivity in males and
females, respectively. The remainder of the extractable fecal
radioactivity (10-12 percent) consisted of high]y polar [ C]
material (2-4 percent) that remained at the origin of the TLC
plates, a8 band of radioactivity representing 1 to 2 percent of the
radioactivity that chromatographed as a broad, diffuse band
starting just above the origin, and two to three minor metabolite
zones that as a group accounted for 2 to 4 percent of the
extractable fecal radicactivity. No further characterization of
this radiocactivity was performed.

The 0- to 24-hour and the 24- to 48-hour urine collections for
each sex were pooled. Extraction of urine with ethy] acetate
removed 14.2 and 23.2 percent of the urinary [14C] from male
and female urine, respectively (this fraction of radiocactivity
was designated the neutral fraction or NF). The aqueous
fractions remaining after the ethyl acetate extraction were
treated with aryl suifatase/B-glucuronidase to hydrolyze
conjugated metabolites of EL-107. FoIlowin th1s hydrolysis
procedure, 53.6 and 42.9 percent of the in male and
female urine, respectively, were extractable 1nto ethyl acetate
{this fraction of radioactivity was designated the aglycone
fraction or AF). Of the remaining radiocactivity, 10.3 and 14.9
percent was nonextractable from the male and female urine,
respectively, following enzyme hydrolysis and approximately 15 to
20 percent could not be accounted for following enzyme
hydrolysis. The cause for this lost radioactivity was not known,

but could have resulted from incomplete phase separation due to
emulsion formation.

The neutral and aglycone fractions from both male and female urine
were each initially characterized by silica-gel column chromato-
graphy (Appendix D, Silica-gel Elution Profiles, CBI pp. 27-30,
Figures 2-5). The authors stated that except for some minor
differences, the elution profiles for the neutral fraction from
male and female urine (Figures 2 and 4) were basically identical
as were the profiles for the aglycone fraction from males and
females (Figures 3 and 5).

The peak fractions eluted from the silica-gel columns were pooled
as shown in Figures 2 to 5 and further analyzed by TLC. The
distribution of metabolites in the neutral and aglycone fractions
from female urine were essentially identical to the distribution
found in the comparable fractions from male urine. With the ex-
ception of peaks MAF-2, FAF-1, and FNF-5, each of which contained
a single radiocactive component, all other peaks contained multiple
components. In several cases, up to five metabolite zones were
observed in a single column peak. Comparison of the Rf values of
the major metabolite zones in the various column peaks indicated
that for the most part, the same metabolites were present in both

. 39
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the neutral and aglycone fractions. The mzjor exception to this
was the two very polar zones of radioactivity observed in frac-
tions MNF-6 and FNF-6. When these tws c¢olumn fractions were
treated by enzyme hydrolysis as described previously for unex-
tractable urinary radioactivity, TLC analysis of radioactivity in
the subsequent ethyl acetate extracts showed them to be virtually
free of the previously observed polar radioactivity This
analysis further showed that the extractable [14C] now contained
the same metabolite spectrum present in the comparable aglycone
fraction.

As a result of the characterization work, 1t was estimated that
15 to 20 metabolites of EL-107 were present in urine. Quantita-
tive TLC atalysis indicated that six to seven of the urinary
metabolites were present at concentrations equal to approximately
2 to 10 percent of the urinmary radioactivity. The remainder of
the metabolites was considered to be minor since they were present
in concentrations ranging fror. 0. to about 1.0 percent of the
urinary { C]

Only the major EL-107 metabolits. w~ere {isolated from the TLC
plates for structure determinations. Table 2 summarizes the
structures and percent distribution of the major urinary metabo-
1ites of EL-107. Structural determinations were made Dased on
analysis by TLC, HPLC, MS, and NMR. Quantitation of ['#C] was
accomplished by scraping the corresponding radioactive zone from
TLC plates and subjecting the material to radicassay by LSC.

Metabolite A represented about 80 percent of the radicactivity in
fractions MAF-2 and FAF-2. This compound was a3lso detected in
fraction MNF-1. Metabolite By accounted for 40 percent of the
radioactivity in fractions MAF-3 and FAF-3. It was also present
in FNF-1 and MNF-) where it represented about 50 and 15 percent
of the radioactivity, respectively. Metabolite B, represented
approximately 16 percent of the { C] in fraction MAF-3 and 25
percent in FAF-3. It was also a minor component in HNF 1 and
FNF~1. Metabolite B3 represented 20 percent of the t14c) in
MAF-3 and was a minor component in MNF-1 and FNF-1 It did not
appear to be present in the aglycone fraction of female urine.
Metabolite C was the major metabolite in fractions MAF-5 and
FAF-5. In addition, it was the major metabolite released by
enzyme *+rdrolysis of fractions HNF 6 and FNF-6. Metabolite Dy
+ Dy constituted the major [ C] Zone fn fractions HAF-S and
FAF-6. This major zone represented 70 percent of the [14C) in
these two fractions. Metabolite E was isolated from fraction
MNF-3. Metabolite F was isolated from fractions MNF-4 and MAF-4.
Metabolite 6 was the sole component in fractions MAF-1 (radio-
autograph data not included) and FAF-). Metabolite H was the
major radioactive component in fraction FAF-4 and comprised 40
percent of the radioactivity in that fraction. [t aiso appeared
to be present in MAF-4 and FNF-2 based on TLC comparisons.




Background

The herbicide Isoxaben is a new chemical for which there is
a nearly complete data base. The toxicity issues uncovered in
the course of data review are discussed in the following pages.
The registrant objective appears to be to obtain an EUP for
wheat and berley for this preemergent herbidcide and a permanent
registration on ornamentals to control broadleaf weeds.

Open Literature Search, Structure/Activity Investigation

A search of the open literature revealed no toxicity information
on Isoxaben. The data bases searched include TOXLINE (1981
forward), CHEMLINE, RTECS (NIOSH), TOXBACK 65 [(1965-76),TOXNET,
and TOXBACK 76 (1976-80). Metabolites and the component structures
of the parent compound were also used in the search to pick up
any existing information. There is apparently no relationship
between this chemical and other known oncogens according to
the results. A Chemical Information System search revealed the
only related compounds were drugs which included the sulfur
moiety. No compounds similar to Isoxaben were identified.

Structure of Technical Isoxaben

There are three isomers which total 95.5% purity in the
technical chemical.

a. N=-[3-(1-Ethyl-l-methylpropyl)-5-isoxazolyl]-
2,6~dimethoxybenzamide (85.0%)

0O-CH3

0 0

b—m-«( \N CHy-CH3
4 AN\ _g |
0-CH3 C-CH3

|

CHp-CHj3

b. N-[{3-(1,1-Dimethylbutyl)-5-isoxazolyl]-
2,6-dimethoxybenzamide (8.3%)

0-CH3
) o
\ &—z \L:Zg;\c33
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!
CHp-CHp-CH3

c. N-[3~-(1,1,2-Trimethylpropyl)-5-isoxazolyl]-
2,6-dimethoxybenzamide (2.2%)

0-CH3
O
6—$ \\N CHj
H
0-CH3 T~C-CH3
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Acute Toxicity

Acute oral toxicity of the technical chemical is a data gap.
according to Toxicology Branch records. Primary dermal
irritation (category IV) showed no evidence of dermal irritation
ot systemic toxicity. The acute dermal LDgg was greater than
2 g/kg (Toxicity Category IIl) with slight edema and slight
dermal irritation observed at day 4 and disappearing by day
11. Acute eye irritation (category I11) tested 25 mg in each
eye (0.1 cc). Corneal dullness and mild iritis were observed one
hour after administration. Irritation of the cornea and iris
cleared in 24 hours and conjunctivitis within 3 days after
exposure. Acute inhalation (category I1) LCgp was greater than
1.99 mg/1 actual concentration and 11.5 mg/l nominal concentration
with no toxic effects noted. Acute intraperitoneal testing
of 25% Isoxaben used 5 g/kg (20 ml/kg) and produced no mortality.
Recovery occurred after 3 days on test. Examination found
fibrous adhesions in the liver and diaphragm but no evidence
of compound-related systemic toxicity. There was evidence of
unabsorbed compound iIn the abdominal cavity on the surfaces
of intestine and liver (Acute IP LDgp>5 g/kg). Percutaneous
absorption showed absorption of 11% of a 2 mg/kg topical dose
at 7 days. The topical dose absorbed was 7.5% of the IV dose
(2 mg/kg) applied one month earlier.



Reproduction and Developmental Toxicity

1. Three Generation Reproduction Study in Rats, R15382, R0O3733,
R14183, Lilly Research, 8/84, Accession No. 073297, 073298.

2. EL-107 Teratogenicity Study in Rats, R09483, Lilly Research,
7/84, Accession No. 073229.

3. EL-107 Teratogenicity Study in Rabbits, BO3383, Lilly
Research, 5/84, Accession No. 073299.

Three Generation Reproduction in the Rat

The three generation reproduction study (0, 0.05, 0.25,
1.25%) found maternal effects in reduced bodyweight, reduced
bodyweight gain and efficiency of food utilization during
growth, gestation and lactation. Relative liver/bodyweight
ratio was also increased. Reproductive effects included
decreased numbers of viable pups in the Fy5; and Fpp and
depressions in bcdyweight of offspring on postpartum day 21.
Developmental toxicity was demonstrated by decreaed numbers of
viable fetuses per litter, increased rescrptions and post-
implantaticon losses and increased incidence of hydroureter in
both generations. Microphthalmia was increased at the
high dose.

Developmental =oxicity in the Rat and Rabbit

In the rat, (3, 100, 320, 1000 mg/kg/day), developmental
toxicity was demcnstirated by increaed preimplantation loss,
increased resorp:tions, smaller litter size and increases in
runt fetuses at the high dose. Maternal toxicity was
demonstrated by lower bodyweight gain during dosing (slight
efffect). The finding of microphthalmia in the reproduction
study was not ccnfirmed in the developmental toxicity study.

In the =abbit, (0, 130, 320, 1000 mg/kg/day), no evidence
of maternal or developmental toxicity was found at any dose
tested., The dose levels could not be verified, however,
since analyses c¢Z content, stability and homogeneity were
apparently not parformed. The limit test was apparently
satisfied. -
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Subchronic and Chronic Toxicity in Rodents

1. Subchronic Mouse/3 months administration with 1 month
reversibility phase, M02782, Lilly Research ,5/85, Accession
No. I83731.

2. Suochronic Liver toxicity/3 months, MO1083, Lilly =®esearch,
11/85. Accession No. 265732.

3. Subchronic Oral Toxicity in the Dog, D00783, Lilly Research,
4/84, Accession No. 073293,

Stu=dies in rodent species have shown effects apparently
relaced to the liver. A subchronic mouse study (0, 0.001,
0.01, 0.14, and 1.25%) demonstrated liver hypertrophy and
incre=azsed liver weight in males. Females also showed
increased liver weights without hypertrophy. Liver microsomal
enzy—= induction occurred in both male and female mice. A
subcrzronic rat study (0, 1.25, 2.5, and 5.0%) demonstr=ted
a dos=-related decrease in alkaline phosphatase. In
addizi»>n, females showed decreased mean creatinine levels
at z.. doses and decreased alanine transaminase at the high
dose. Liver microsomal enzymes were elevated in males and
femaZes at all doses. Absolute and relative liver weizhts
were racreased in males and females at all doses. Absolute
and -=lative liver weights were increased in males and
femalss at all doses. Increased relative kidney weigh=s
wer2 z21s0o noted in males and females. Another subchrcnic

rat szuady (0, 0.05, 0.14, 1.25%) also showed increases in
ahs~__.ze and relative liver weight and induction of liwver
micrzsomal enzymes.

Oz-=r subchronic testing included studies in mice an3
dogs. Subchronic liver toxicity in mice (0, 0.01, 0.1,
1.2 was performed to identify a no observed effects
level for liver toxicity. The study used the same dos=2s as
the =z-ronic/oncogenicity mouse study and was started =zt the

same Time as the chronic study. It was used to evaluz=ze
Zfects of the test compcund on liver weight and enzyme
~ion at three months. A previous study in mice with
ranging from 1.25% to 5% showed significant incresases
ver microsomal enzymes at all levels and all trez=zed
and females had increased liver weights. (The effects
were statistically significant.) The liver toxicity
in mice found elevated liver weights at 1.25% a=3

2d liver—-to-bodyweight ratios at 0.1 and 1.25%. in
ion, liver microsomal erzyme induction occurred z: the

NS R RV A W AR ]

p?
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subchronic (3 months) toxicity study in dogs (0, 15,
116, =nd 500 mg/kg/day) foundé increases in absolute z2-=3d

i ive liver weights in hich dose males. Earlier s=.idies
.z higher doses in dogs had shown liver microsomal =2nzyme
ind.zzion at all doses in males and females.

-
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Metabolism and Major Metabolites of Isoxaben

There are sufficient data on the metabolism of EL-107 to
assess this category of toxicity. The metabolism study in
rats (No. ABC-0153) identified the major urinary metaboclites
of EL-107. By 72 hours, 90 percent of the administered
dose of technical chemical was recovered unmetabolized in
the feces. Approximately 20 percent of the dose was absorbed
and about half excreted Iin the urine and half in the feces
as metabolites. The urinary metabolites were identified
and most involved metabolisin of the alkyl side chain to
produce alcohols or ketones.

R OR2 1;3
— Cc—N SN |
f o CHy—-CH3
()--Cx-g3
Amounts of parent and metabolites found in urine are as follows:
R R R percent [1%Clin urine
1 2 3
Males Females
EL-107 -H -CHj -CH»~CH3 1-1.5 0.3-0.5
Q
etabolites -H -H -C-CH3 5-6 i1-1.5
0
-OH -CH3 -C-CH3 12-14 10~-12
-0OH -CHj3 -CH-CH3 8-2 11~12
OH
-4 -H -CH-CH3
OR 7-2 3-4

The toxicity of -nese metabolites has not heen tested.

Ffecal metabolites were not identified. Metabolism in
males and females was essentially similar, females producing
slightly less than males of each metabolite except for one.

In an absorption study mice were given 1, 15, 100, or 200
mg/kg radiolabeled ZL-107. This study showed plasma half-
life to be 8~9 hours. Half life and plasma level did not
appear to change with Zose. The majority of radioactivity
was eliminated by 2 hours in urine and feces. The amount
absorbed is 1imited above 100 mg/kg according to the study.

Two distribution studies were done. In one, iwo grcups
of rats were given 1000 mg/kg of EL-107 by gavaqge and then
sacrificed at 4 ho.rs 5r 24 hours after ccllection of blood.
The results showed that radicactivity which appeared in
several tissues at 4 hours was still present at 24 hours
even though the ma ority of radioactivity was confined to
the 1ntestinal tract at both times. Significant amounts of
radiocactivity remained at 24 hours indicating some tissue
accumulation of thz test substance in amounts sbove the
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plasma level. The study was supplementary since it should
have been carried out to elimination of 90% of the dose or
to 7 days as prescribed in the Guidelines.

Another distribution study looked at the effects in rats
of dosing with radiolabeled EL-107 after predosing repeatedly
with "cold" EL-107. Five rats per sex were given daily
doses of 250 mg/kg "cold" EL-107 for 14 days and then a single
250 mg/kg dose of radiolabeled EL-107. The predosing did
not seem to change the pattern of excretion of EL-107
compared to the above studies. Within 7 days after dosing
with radiolabeled EL~107 males excreted 80.59% and females
excreted 96.1% of the administered dose, urinary and fecal
elimination combined. Tissue levels were low at 7 days:
0.3 and 0.4 percent of dose in the carcass of males and
females respectively, and 0.01 and 0.02 percent in the liver
of males and females respectively.

Two studies looked at excretion in mice and excretion in
expired air in rats. The mouse study demonstrated that as
doses increased (> 100 mg/kg) proportionately more of the
radicactivity was excreted in feces than in urine whereas
at lower doses proportions were roughly equal. Within 24
hours more than 81 percent cf the administered dose was
recovered in urine and feces.

In the study of expired air in rats the objective was to
look at radiocactivity in expired CO. The amounts eliminated
over 48 hours in expired air were minimal, 2.4 and 2.8% for
males and females respectively.

In summary, the metabolism data for EL-107 demonstrate a
potential area €for concern, which is »icaccumulation of the
test sutstance in the carcass of rats, particularly males,
as demonstrated in Study R0O2186, "Excretion of 14C EL-107
in expired air”.

o
ol



Chronic _and Cncogenicity Testing

1. Chronic/oncogenicity in mice, MO0883, MO0983, Lilly Research,
11/85, Accession No. 265737, 265738.

2. Chronic/oncogenicity in rats, RO1533, RO1683, Lilly
Research, 11/85, Accession No. 265735, 265736.

3. Memorandum, Isoxaben Rat and Mouse Study- Qualitative Risk
Assessment of Combined Toxicity and Oncogenicity Study,
Nelson to Jones, 5/1/87.

The chronic/oncogenicity study in B6C3F) mice (0, 0.01, 0.1,
1.25%) demonstrated that the test compound is capable of
inducing abnormal cell proliferation and degeneration in
the liver of B6C3F) mice. Observed neoplastic abnormalities
were increases in hepatocellular adenomas at the high dose,

a mild increase in hepatocellular carcinomas in females

only at the high dose, and increases in combined adenomas

and carcinomas at the high dose in males and females, as
shown in -“he table below. Neoplastic findings were supported

by sur ronneoplastic findings as hepatocellular hyperplasia.
hepatocellular vacuolation (increased in incidence and
severiily with dose), and hepatocellular cytomegaly. Additiomal

liver toxicity was demons=-ated by increased absolute and

relative liver weight at zne high dose, by elevated levels

of alkaline phosphatase i~ males only and increased alanine
transaminase at the high <ose. The compound did not demonstrate
decreased latency. The nc observed effect level for accompamnying
systemic effects was 100 zpm (increased hepatocellular vacuolation).

“soxaben—-Mouse Study Hecatocellular Carcinoma, Adenoma,
and Combined Carc:noma and/or Adenoma Rates

e (ppm) 0 100 1000 125900
Males

Hepatocellular carci~ -as 9/564a 5/49 5/55 3/55

(16) (10) (9} (3}
Hepatocellular adenomzs 3/4a**  1/41 3/47 14/48**
(7) (2) (6) (29)
Combined carcinomas an~d/or
adenomas 12/56** 6/49 8/55 17/55
(21) (12) (15) (31)

[$1]
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Isoxaben- Mouse Study (Cont'd)

Females

Hepatocellular carcinomas 0/52 1/52 0/46 2/52
(0) (2) {0) (4)

Hepatocellular adenomas 0/52** 3/52 2/46 7/52**

’ {0) (6) (4) (13)

Combined carcinomas and/or

adenomas 0/52** 4/52 2/46 9/52*%*
(0) (8) (4) (17)

a. Tumor bearing animals/auimals at risk with percent

in parentheses.

First male tumor observed at 82 weeks in the control group.
First female tumor observed at 104 weeks in the 100 ppm group.
The significance of Trend Analysis (Cochran-Armitage Trend Test)
noted at the Control.

The significance of pairwise comparison (Fisher's Exact

Test) noted at the Dose level.

{(*p<0.05, **p<0.01)

Analysis of tne results has shown no survival disparities
in the mcuse study. The statistical team found that time-
adjusted analysis was therefore not necessary. The Fisher's -
Exact Tes* was used for pairwise comparisons {control versus
dose groups) and the Cochran-Armitage Trend Test was used
for trends. The analysis showed no significant differences
in hepatocellular carcinoma in controls as compared to dose
groups in either sex. There were significant trends for
adenomas alone and adenomas and carcinomas combined in both
sexes. High dose males and females had significantly more
adenomas than controls. High dose females had significantly
nore comzined z2enomas and carcinomas than controis whereas
males did not.

The chronic/zncogenicity study in rats (0, 0.0125, 0.125,
and 1.23%) demcnstrated toxicity of Isoxaben in the liver,
kidney, and adzrenal gland. Liver effects were hepatocellular
adenomas found in very low incidence at the mid and high
doses. Xidney findings included progressive glomerulonephrosis
increasing in incidence and severity with dose in both
males and females. This was analysed in the following
table. M“ineralization of the aorta, stomach mucosae,
kidney, 2nd heart are sequelae of the above condition and
reflect the apcarent renal failure. - Parathyroid hyperplasia
increased at tne high dose in the few animals examined.
Pheochromocytcmas (adrenal gland) were found in males and
in very low nuz=bers in females. The histopathology results
were analysed Ty the Toxicology Branch Statistics Team and
are repczted telow along with the significance of the
results. Clinical chemistry parameters reflected the
observed histczathology. Increased blood urea nitrogen
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{BUN) levels and creatinine reflect the kidney changes.
Several organ weights and the ratio of kidney/bodyweight,
liver/bodyweight, brain/bodyweight were elevated at the
high dose in males and females.

Isoxaben-Rat Study Progressive Glomerulonephrosis Rates

Dose (%) 0 0.0125 0.125 1.25
Males 26/58**a 33/59 40/57** 51/358**
(47) {56) (70) (88)
Females 34/61** 27/59 35/60 47/60%*
(56) (46) {58) (78)

a. Tumor bearing animals/animals at risk with percent

in parentheses.

First male observation made at 70 weeks in 1.25% dose group.
Firs:t female observation made at 70 weeks in 0.125% dose group.
Significance of Trend Analysis (Cochran-Armitage Trend Test)
noted at Control.

Significance of pairwise comparison (Fisher's Exact Test)

noted at Dose level. (*p<0.05,**p<0.01)

isoxaben~Rat Study Adrenal Cortex Tumor {(Pheochromocytoma) Rates

Dos=2 (%) 0 0.0125 0.125 1.2%
Males 11/59*a 10/59 9/59 18/5¢9
{19) {17) (15) (31)
Females 3/49 2/45 4/49 1/47
{(6) {(4) (8) {2)
a. Tumor bearing animals/animals at risk with gercent
in parentheses.
First male tumor observed at 66 weeks in 1.25% dose group.
First female tumor observed at 102 weeks in 0.125% dose
Jroup. '
The significance of Trend Analysis (Cochran-Armitage

Trend Test) noted at the Control. The significance of
pairwise comparison (Fisher's Exact Test) noted
at the Dose level. (*p<0.05, **p<0.01)

Analysis of the results found an increasing trend in mortality
in male rats but not in females. Since most of the lesions
in males occurred late it was not necessary to run a time-adjusted
analysis in spite of the observed survival trend. The analysis
showed a significant trend in pheochromocytomas among males
but no nairwise differences between controls and dose groups.
Females showed no trends or pairwise differences in
pehochromocytoma. Analysis of lymphosarcoma data showed no
significant trend or pairwise differences. There was a
significant trend for progressive glomerulonephrosis (PGN) in
males and females. At the high dose PGN was significantly
greater than controls in both males and females and 3t the
mid dose PGN was significantly greater in males.



Mutagenicity

1. Chromosome aberrations in vivo (dominant lethal test in
rats), R01984, El1i Lilly Research, 10/85.

2. Gene nutation in bacteria (S.typhimurium, Ames Test),
841001AMS1378, Eli Lilly Research, 10/84.

3. Chromosome aberrations in vivo (mouse micronucleus), 871,
CERTI, 9/6/84.

The three categories of mutagenicity testing are marginally
complete for Isoxaben.

Under the category of "gene mutation", an adequate Ames
test has been reviewed (Lilly Study 84100) and was found
negative for inducing revertants in S. Typhimurium up to
500 ug/plate.

Under the category of "structural chromosome aberrations”
one study (CERTI Study 871), a mouse micronucleus test, was
inconclusive. The test was positive for inducing micronuclei
after a single oral gavage dose of 5000 mg/kg. However,
females were not tested:; the dose was apparently not high
enough to demonstrate cytotoxicity; and samples of bone
marrow were taken at 24-hour instead of 12-hour intervals.
In addition, the percent active ingredient tested was not
stated in the tes: report. A rat dominant lethal test
(Lilly Study R01984) was provisionally acceptable. The
study was negative for inducing lethals in males fed levels
up to 1.25% (12500 ppm). However, required positive control
data were not included. A sister chromatid exchange (Lilly,
no number) was unacceptable.

Under the category of "other genotoxic effects", the study
of DNA repair in rat he~-.:tc :ytes (unscheduled DNA synthesis)
was acceptable. The study was negative in two assays but
positive in positive controls.

The categorv of mutaqgenicity testing is marginally satisfied
with one acceptable study in each of the three required categories.
Once additional information is received for the mouse micronucleus
study, the provisional gqualification can be removed and the
study can be considered fully acceptable.

Mutagenicity testing has shown that Isoxaben is apparently
not a mutagen. However, although the mouse micronucleus
test was inccnclusive, there is some evidence that micronuclei
were induced by the compound, as discussed above.
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TABLE 2. Structure and Percent Distribution of Radiolabeled EL-107 Urinary Metabolite:
from Male and Female Wistar Rats Administered a Single 250-mg/kg Oral Dose cf

(14c]-EL-107

R, OR,

4. ¢

/N
=/

B
7 \e. 4 O/\i ]

‘bc:—:B
Urinary [14C] (percent) Structure
Compound Male Female Ry Ry R3
EL-1078 1.0-1.5 0.3-0.5 -H -CH3 -CH,CH4
g
Metabolite A 5~6 1-1.5 -H -H -C-CHg
b 0¥
Metabolite By + B, 7-9 3-4 -H -H -CHCH4
{(diastereomers)
b
Metabolite B, 2.5-3.5 < 0.2 -H -H -CHyCH, 0K
9
Metabolite C 12-14 10-12 -0H ~CH3 -CCH4
9H
Metabolite 0] + 02 8-9 11-12 -0H ‘CH3 -»CHCH3
(diastereomers)
9
Metabolite €2 0.5-1.0 NDE ~-H ~CH3 —&HCH3
Metabolite F2 0.5-1.0 NG ~-H ~CH3 -CHyCH,OH
Metabolite G ND 0.5-1.0 -H ~H -CHoCH4
Metabolite H ND 2.3 -0H -CH3 -CH2CH3
aStructures supported by comparison to authentic standards.
bStructures consistent with available data but not definitive.
“Not determined. 5o
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STUDY AUTHORS' CONCLUSIONS/QUALITY ASSURANCE MEASURES:

When acministered to rats in singie oral doses, [‘4c1—£L—107 was
poorly absorbed. Virtually all of the administered dose was excreted
within 48 hours of its administration, and 90 percent was found in
the feces as unmetabolized EL-107. The small amount of EL-107
(approximately B8 to 10 percent of the dose) that was absorbed from 2
single oral dose was extensively metabolized into 15 to 20 metabeclic
products, which were subsequently excreted primarily via the urine.
The major metabolic transformations fnvolved oxidation of the EL-107
molecule at position 2 of the alkyl side chain to produce either an
alcohoci or ketone, hydroxylation of the aromatic ring adjacent to one
of the methoxy substituents, and O-demethylation of one of the
methoxy substituents.

REVIEWERS' DISCUSSION AND INTERPRETATION OF STUDY RESULTS:

This study was well conducted. The test material, animals, and
methodology were adequately described, and the results swupported the
authors’ conclusions. The authors concluded that virtually all of
the EL-107 equivalents were excreted by the end of 3 days. Although
this statement Js generally correct, there are some points <that
should have been more thoroughly clarified. The sum of urinary and
fecal [] (] was approximately 100 percent after 72 hours; however,
it would have been more convincing had the authors measured the
['4c] remaining in the carcasses at 72 hours. This would have
answered most questions about the extent of the excretion of EL-107
equivalents if the total recovery was stil1l approximately 100 percent.
In adcition, it would help in explaining why the fecal excretion of
male rat No. 005 was so low; i.e., if the [ C] retained in the
carcass was comparable to the other male rats then maybe rat No. 005
was not administered the proper dose. The authors alsc made a mis-
statement in their conclusions. They stated that virtually the entire
dose was excreted within 48 hours of administration, %0 percent of
which was found in the feces as unmetabolized EL-107. 1In fact, 90
percent of the administered dose uas found in the feces at 48 hours,
but only 90 percent of the fecal [ C] (81 percent of the adminis-
tered dose) was identified as unmetabolized EL-107. It is not clear
why the authors made no attempt to identify the fecal metabolites.
There was clearly enough fecal radioactivity present as metabolites
(9-11 percent of the administered dose versus 8.5 percent of the
aoministered dose for the urinary metabolites). The identification
of the fecal metabolites would have added important information to
the overall metabolic fate of EL-107.

wWith regards to the {dentification of the urinary metabolites, the
combination of silica-gel chromatography, TLC, HPLC, ™S, NMR, and
comparisons to authentic standards when possible gave st-ong evicence
for the authors' conclusions on metabolite profile anc structures.
The three pesitions of attack on the EL-107 molecule are well
demonstrated as well as the conclusion that, generally, the male and

<
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16.

female rat metabolize EL-107 at the same rate and at the same posi-
tions. However, the unaccountable loss of approximately 20 percent
of the urinary [“C] during extraction could mean thatl minor
differences may exist between the reported results and the 1true
metabolic profile of EL-107.

15--see footnote 1.

CBI APPENDIX:

Appendix A, Metaboltte Structures and Names, €8I pp. 22-23;
Appendix B, Materials and Methods, CBI pp. 3-8; Appendix C, TLC

Solvent Systems, CB! p. 24; Appendix O, Silica-gel Elution Profiles,
CBI pp. 27-30.
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Metabolite Structures and Names
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ISOXABEN 125851

Page is not included in this copy.

Pages /o through _&S are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

NN

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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Reviewed by Mavgaret Jones |} T

Section III, Tox. RBranch (TS-76397) //
Secondary reviewer: Marcia Van Gemert, Ph.D./{WM 1|21 /&7
Section 1II, Tox. Branch (TS-769C)

DATA EVALUATION REPORT

STUDY TYPE: Chronic/Cncogenicity in Mice TOX. CHEM. NO.: 419F

ACCESSION NUMBER: 265737, 265738 MRID NO.:

TEST MATERIAL: Isoxaben Technical

SYNONYMS: EL-107

STUDY NUMBER(S): Combined Report MC0809 (includes replicate
studies M00883 and M00983)

SPONSOR: ELANCO Products Co., Eli Lilly and Co.

TESTING FACILITY: Toxicology Division, Lilly Research Labs,
Greenfield, Indiana

TITLE OF REPORT: A Two Year Chronic Oncogenic Toxicity Study
of EL-107 Administered in the Diet to B6C3Fy Mice

AUTHOR(S): S.G. Lake, C.L. Gries, R.W. Usher

REPORT ISSUED: November 1985

CONCLUSIONS: Isoxaben was administered for 24 months to B6C3F;
mice {30/sex/dose) in two replicate studies (combined 60/sex/dose)
at doses of 0, 100, 1C00, and 12500 ppm. Males and females
showed an increase in hepatocellular adenomas at the high dose
at terminal sacrifice, and an increase in the combined incidence
of hepatocellular adenomas and hepatocellular carcinomas at the
high dose. Liver hyperplasia was increased in both males and
females at the high dose. 1Increases in liver nodules were
reported at the high dose in males and females. Liver toxicity
was also demonstrated by the increased absolute and relative
liver weight at the high dose, by hepatocytomegaly in high dose
males, and by hepatocellular vacuolation in high dose males and
females. Elevated levels of alkaline phosphatase {(males only)
and alanine transaminase at the high dose support the finding
of liver toxicity in this study. The no observed effect level
for oncogenic effects was 1000 ppm.

Decreased survival was noted in males at the low dose and in
females at the mid docse. Throughout most of the study body weight
and body weight gain in males at the high dose was lowexr than
controls. The no observed effect level for systemic effects was
100 ppm.

Classification: core-Minimum
Special Review Criteria (40 CFR 154.7)}
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A.

of Li.ly compouind

MATERIALS:
1. Test compound: EL-107, a mixzure of isomers consisting primaril
121607. N=[3=-(l-ethyl-l-methylpropyl)}-5S-

isoxazolyl!~-2.,6~cdimethoxybenzamide (85.0%),

cription none

given, Lot # Z10025, Purity 95.5% (combined purity), contaminants:
listed in appended pages 15-17.

2. Test animals: Species. mouse, Strain: B6C3F), Age: 5-6 weeks
old at study initiation (after 7 days acclimation), Weight:
M00883: Males: 18.9+ 0.2 g., Females: 15.7+ 0.lg.

M00983: Males: 20.6% 0.2 g.. Females: 16.8% 0.1q.
Source: Harlan-Sprague Dawley, Indianapolis, Indiana -332 of each

sex were cbtained before initiation of renlicate studies two weeks

apart

B. STUDY DESIG!N:

1. Aniral assiagnment

Animals were assigned randomly to the following test groups:

Dose in Study M00883 Replicate Study M00983

Test diet 24 months* 24 months**

Greud (ppm)** male female male female

1 Czne. 0 30 30 30 30

2 Low (LDT) 100 30 30 30 30

I MIZ (MDT) 1000 30 30 30 30

4 High(HDT) 12500 30 30 30 30
*start 3/14/83 rtgtart 3/31/83
end 3/15/85 end 4/5/85

2. Diet preparation

Diets were prepared every two weeks and stored at room
temperature. Samples of treated food were analyzed for

EL-107 activity at the beginning of studies M00883 and M00983

and at 4 month intervals.
diet 12500 ppm was analyzed for homogeneity and stability

of concentration. Homogeneity was also tested in the
100 ppm preparation. Appended pages 18-20 show show the
results of testing for homogeneity and stability.

Results - The tests for homogeneity and stability were
apparently performed in Novembexr 1981. The lot number of
the EL-107 tested was not reperted. The compound tested

The highest concentration of test

was reported stable for 4 weeks and homogeneous in 5 samples §¢

tested.

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED



Animals received Purina Certified Rodent Chow No. 5002

and water ad libitum.

Statistics ~ The following procedures were utilized in
analyzing the numerical data: see appended pages 1-2.
Appended pages 22-28 from the test report show the
results of the two year tumor analysis.

Quality assurance was reported for 12-13 inspections
of various procedures as body weight, diet preparation,
clinical observations, euthanasia, blood collected,
gross necrcpsy, etc.

83




C.

1.

METHODSE AND RESULTE:

Observations

Animals were inspected weekly for signs of toxicity and
morzalitv.

Toxicity./Mortality (survival) There was a decrease in
survival in females at 1000 ppm over the entire study.
The greatest decrease appeared at 23 months and was 13%
lowe:r than controls. There was a decrease in survival

in males at 100 ppm over the first 21 months. The
greatest decreases appeared at 18 and 21 months and

were approximately 12% lowe:r than controls. Survival

is shown in appended pages 3-4. The decrease in survival
was apparently not dose-related.

Body weight

Animals were weighed weekly for days 1-90 then every
other weex for the remaining 21 months.

Results— Body weight was significantly lower in males

at 12500 ppm from week 25-~79 (months 6-20). Body

weight gain was significantly lowe:r in males at 12500 -
ppr from week 25-73 (months 6~18). Body weight in
fermales was similar to controls.

Focd conmsumption and compound intake

R}

Mezn da:ily food consumption was determined from in-house
ccrntrols. An estimated mean daily compound intake was
calcula=zed using the in-house control values for 1
menth, 2 months and at three month intervals thereafter.

Aprende? page 21 shows the data collected on fcod consumntion
anZ comnound intake.

Results- Food consumption/Food Efficiency/Compound Intake
Food consumption reported as mean values for in-house
controls appears in appended page 21 along with compound
intake calculated from the mean food consumption values.

Estimated Compound Intake for Combined Studies (mg/kg/day)

Males Females

220 ppm 11.5 12.2
1C00 ppm 113.7 123.9
1222C ppm 1476.4 1567.1

The effect of the test compound on food consumption and food
efficiency (as weicht gain compared to food consumption)
cannot, ze judged based on the given information.

33




Ophthalmolocical examinations

Performed weekly on animals when other toxicity
para—etelrs were evaluated. Color and appearance of
eyes were evaluatel.

Results- Effects noted on test were opacity of one or
bcth eyes, swollen eye(s), microphthalmia, and red
fluid from the eye. The incidence of swollen eyes and
opacity exceeded control levels only at the low dose

as shown in the following table. The test compound does

not appear to have an effect on the eyes of the treated mice.

Observations at Ophthalmological Examination of B6C3F; Mice

(Summary of Antemortem Observations)

Dose (ppm) 0 100 1000 12500
Males (No. exam.) 60 60 60 60
Opacity - eye(s) 3 4 3 1
Zye or eyes swollen 3 5 3 2
Ffemales (No. exam.) 60 60 60 60
Cpacity - eye(s) 1 2 1 0
Eye or eyes swollen 1 2 1 0

(de)
[
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5. Blood smwears were apparently not obtained at 12 months
or at 18 months in 10/sex/dose, as specified in the
Pesticide Assessment Guidelines, Subpart F (1982).
Instead, blood was collected at sacrifice at approximately
24 months for hematology and clinical analysis from

42-52 animals per group. The CHECKED (X) parameters
were examined.

a. Hematologv

X X

“| Hematocrit (HCT)™ x| Leukocyte differential count*

x| Hemoglobin (HGB)* x| Mean corpuscular HGB (MCH)

x| Leukocyte count {(wWB()* x| Mean corpuscular HGB conc. (MCHC
x| Erythrocyte count {(RBC)* x| Mean corpuscular volume (MTV)

Platelet count* Reticulocyte count
Blood Clotting Measurements

(Thromboplastin time)
{(Clotting time)
(Prothrombin time)

* Required for subchronic and chrcnic studies

Results~- Since differential blood counts were not taken at 12
cr 18 months it is nct possible to compare final results to
values on test. Terminal values are shown in Tables 13 and 14
from the test report {apperded pages 5-8).

Males- Terminal sacrifice-~ Mean corpuscular hemoglobin was
significantly higher as compared to controls at all doses
(p£0.05). Mean corpuscular volume was significantly higher
at 125C0 ppm. Erythrocyte (RBC) count was significantly
lower at 100 ppm and 12500 ppm. RBC was also lower at 1000 ppm
but the difference was not significant. Leukocyte counts were
significantly lower at 100, 1000, and 12500 ppm (p<0.05).
Monocyte counts were significantly higher at 12500 ppm and
were also higher at 100 and 1000 with great variation.

Females- Terminal sacrifice- Hemoglobin and mean corpuscular
hemoglobin concentration were sigrnificantly higher at 12500 ppm
(p£0.05) as compared to controls. Leukocyte counts were
slightly higher at all doses.

The test compound appears to lower red bloocd cell count and
leukocyte count in males, and to elevate hemoglobin in high dose
females, but to raise female leukocyte counts slightly. The data
indicate a possible hematopoietic cr hemolyiic effect of the test
compound. Theve were no additional data to support these findings.

©w
pras
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Hematology Effects

Males RBC
(106)
0 9.9
100 9.4"
1000 9.6.
12500 9.1
Females MCHC
(%)
0 33.6
100 33.6
1000 33.5.
12500 34.1

in Mice Feld

MCV
(FL)
46.0
46.7
46.7
47.3"

HGB

MY
(P3)
15.3.
15.56

15.6"
' .

15.9

{(g/dl)

14.5
14.6
14.8

15.1"

EL-107 for Two Yea:rs

Leuk

(103)

5.9

oo e b

-

.3.
.g.

Monos
(%)
0.9

(S ey
~5 Ut O

.
.
-

* Significantly different from control values at p< 0.05;

Dunnett's T,

two-tailed.

{n
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b. Clinical Chemistry

h 4 X

TElectrolytes: Other:
Calcium®* Albumin®*
Chloride* x| Blood creatinine*
Magynesium® ‘x| Blood urea nitrogen®
Phosphorous* Cholesterol®*
Potassium* Globulins
Sodium* x| Glucose*

Enzymes x{ Total Bilirubin®

x, Alkaline phosphatase (ALP) Total Serum Protein®*
Cholinesteraset Triglycerides
Creatinine phosphokinase*® Serum protein electrophoresis
Lactic acid dehydrogenase

x| Serum alanine aminotransferase (ALT and also SGPT)*
Serum aspartate aminotransferase (AST and alsoc SGOT)*
gamma glutamyl transferase
glutamate dehvdrogenase

* Required for subchronic and chronic studies
# Should be required for CP

Not required for subchronic studies

Terminal values are shown in attached Table 15 (appended
pages 9-10 from the test report).

Results-

Termninal sacrifice- Males- At 1070 and 12500 ppm glucose
was significantly higher than controls(p<0.05). Total
bilirubin was s.gnificantly lower than controls at 100 and
1000 ppm and slightly lower at 12500 (N.S.). Alkaline
phosphatase (ALP) and alanine transaminase (ALT) were
significantly higher at 12500 ppm (p<0.05). Creatinine
was significantly nigher at 1000 ppm (p<0.05).

Females- At 12500 ppm blood urea
nitrogen and ALT were significantly higher than controls
(p<0.05).

Liver involvement was demonstrated by elevated levels of
alkaline phosphatase in males at the high dose and in
elevated levels of alanine transaminase in males and
females at the high dose. There was a dose-related effect
on glucose levels in males in which levels were higher
than controls. Liver effects are discussed in Section 7
(Sacrifice and Pathology) of this report.



Clinical Pathology LEffects in Mice Fed EL-107 for Two Years

Dose (pp~)
vales Glucose Creatinine T.Bili ALP ALT
(mg/dl) (mg/d1) (mg/dl) (IU/L) (IU/L)
0 145.5 0.32 0.23 80.0 139
100 151.7 0.35, 0.17: 69.1 75
1000 172.2° 0.37 0.17 90.1 126,
12500 170.0 0.35 ©0.20 157.8 332
Females BUN ALT
(mg/dl) (1U/L)
0 17.5 65.1
100 15.4 52.3
1000 18.4 68.6
12500 18.2" 91.4"

* Significantly different from controls at p< 0.05, Dunnett's
T, two tailed.
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6. Urinalysis

Urinalysis was apparently not performed.
7. Sacrifice and Pathology -

All animals that died and that were sacrificed on schedule
were subject to gross pathological examination and the
CHECKED (X) tissues were collected for histclogical
examination. The (XX) organs in addition were weighed.

X X X
T Digestive system T cardiovasc.,/Hemat.  Neurologic
Tongue | .Aorta® x| .Brain*t
x| .Salivary glands* xx.Heart® Periph. nerve*#
.Esophagus* x! .Bone marrow®* Spinal cord (3 leveis)”s
x| .Stomach®* x| .Lympk nodes* x| .Pituitary®*
x| .Duodenum* xx.Spleen* x{ Eyes (optic n.)*™s
xi.Jejunum®* x! .Thymus*®* Glandular
x| .Ileum* Urogenital .Adrenals®*
.Cecum” xx.Kidneys*t Lacrimal gland#
x!.Colon* x| .Urinary bladder*® x| Mammary gland*#
.Rectum* xx.Testes*?t .Parathyroids*tt
xx.Liver*t | Epididymides x| -Thyroids*tt -
! Gall bladder*s x| Prostate Other
x! .Pancreas* | Semirnal vesicle x| Bone*#
Respiratory xx Ovaries*t x| Skeletal muscle*#
' .Trachea* jxx.Uterus* x! Skin*$
xf.Lung' {ovaries and uterus|x| All gross lesion=s
Nose® were attached) and masses*
Pharynx®
Larynx®
* Required for subchrconic and chronic studies
-]

Reguired for chronic inhalation
# In subchronic studies, examined only if indicated
by signs of toxicity or target organ involvement
t Organ weights required in subchronic and chronic studies
Organ weight required for non-rodent studies

Results-
a. Organ weight and Relative organ weight- Table. 22 and 25
from the test report {appencded pages 11-14) show the wvalues

of interest.
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Males~ Terminal sacrifice- Kidney weight with adrenals was
higher than controls at 100 ppm and 1000 ppm (p<0.05 at 1000 ppn).
However, kidney weights were lower than controls at 12500
ppm. Liver weight and relative liver weight was significantly
higher than controls at 12500 ppm (p<0.05).

Females~ Terminal sacrifice- Liver weight and relative liver
weight were significantly higher than controls at 12500 ppm (p<0.05).
Relative kidney weight was significantly lower than controls
at 12500 ppm as was relative spleen weight at this dose.

b. ross pathology
At gross examimation increases in nodules and lesions
were observed in the livers of animals sacrificed at 24 months
and dying on test, as shown in the following table.

Gross Pathology of the Liver of B6C3F; Mice® fed EL-107 for Two Years

Dose (ppm) 0 100 1000 12500
Males
No. examined 60 59 60 60
nodulzas 26 15 21 35
lesions 6 4 7 9
Females
No. examined 60 60 59 60
nodules 4 7 7 16
liesions 5 3 4 6

a. Combined Report No. MCO809 (Replicate Report Nos. MO0883
and MOO0SES,.

95



c. Microscopic pathology

1) Non-neoplastic - There was a significant increase
in hepatocellular cytomegaly, hepatocellular hyperplasia and
hepatocellular vacuolation as shown in the following table.

Incidence of Non-neoplastic Lesions in the Liver in B6C3F; Mice (MC0809)¢

Dose (ppm) 0 100 1000 12500
Males )
No. examined 60 59 60 59
Hepatocellular-
Cytomegaly 9 2 7 33
Hyperplasia 19 11 16 27
Vacuolation ) 5 10 22
Females
No. examined 60 60 59 60
Hepatocellular-
Cytomegaly 0 0 0 4 _
Hyperplasia 3 2 6 20
Vacuolation 4 4 11 40

a. From Combined Report No. MC0809 (Replicate Report Nos.
M00883 and M00983).

Increases in hepatocellular cytomegaly occurred in males at

the high dose. Increases in hepatocellular nodular hyperplasia
coccurred in males and females at the high dose. Increases in
hepatocellular vacuolation occurred in males and females at

the mid and high doses. The severity of vacuolation increased with

dose as shown in the following table. For numbers examined refer
to the above table.

Incidence and Severity of Vacuolation in the Liver of BSC3F1.ﬁice

Dose {(ppm) 0 100 1000 12500

Males

minimal vacuolation 3 0 1 1
slight vacuolation 2 3 4 13
moderate vacuolation 0 2 5 _8
Total/males 5 5 10 22
Females

minimal vacuolation 3 1 1 2
slight vacuoclation 1 3 10 16
moderate vacuolation 4] 0 0 22
Total/females 4 4 11 40

The findings demonstrate that Isoxaben is capable of inducing .
detectable abnormal cell proliferation and degeneration in ., 97

the liver of B6C3F] mice. These findings support the following
neoplastic observations.



2) Neoplastic- Terminal sacrifice~ There were
increases in the combined incidence of hepatocellular adenomas
ané hepatocellular carcinomas as demonstrated in the following
table. The increases were related primarily to increases in
the numbers of adenomas. There was no apparent decrease in
time of onset of the observed hepatocellular histopathology,
also shown in the table.

Incidence of Neoplastic Lesions in the Liver of BSC3F, Mice®

Dose (ppm) 0 100 1000 12500
Males
No.examined 60 59 60 59
Hepatocellular adenomas 3(24)b 2(24) 4(23) 12(24)
Hepatocellular carcinomas 9(19) 5 (4) 5(22) 5(24)
Combined adenomas +
carcinomas 12 7 9 17
Females
No.examined 60 60 59 60
Hepatocellular adenomas 0 3(24) 2(24) 7(21)
Hepatocellular carvcinomas 0 1(24) 0 2(24)
Combined adenomas +
carcinomas o 4 2 9

a. From combined Report No. MC0809 (Replicate Report No. MO0S883
and M00983).

b. The number in parentheses shows the month when the first
observation was made.

The microscopic pathology findings indicate Isoxaben is capable
of inducing detectable abnormal cell proliferation in the
liver. There was an apparent increase in hepatic proliferative
lesions with the following observations: )

1. Males and females at the high dose show an increase

in hepatocellular hyperplasia and hepatocellular adenomas.

2. Females at the high dose show a mild increase in
hepatocellular carcinomas.

3. Males and females show increases in hepatocellular
vacuolation at the mid and high doses.

4. The test compound did not demonstrate decreased latency.

5. The no observed effect level is 100 ppm.

Statistical analysis of the results appears in Appendix I from Test

Report MC0809 (appendeé pages 22-28).



D.

DISCUSSIOK:

1. Comments on veport statements which claim effects seen
in only one replicate are not sicaificant-

The combined results of both replicate studies show

EL-10?7 produced a decrease in survival at the low dose

in males and a decrease in survival at the mid dose in
females. The report stated (p.7) "The findings in the
replicate studies were similar." Justification for using
replicate studies appeared on pp. 13-14 of the test report:
This method allows "...comparisons to be made between separate
but identical control and treatment groups.™ The report
later states that decreased survival which was apparently
seen in one replicate but not the othe:r was not significant.
Survival was lowexr in cne replicate than the other at these
doses, howeve:r, survival was lower in both replicates than
in the control groups for mest of the two-year period in
males and for the last ten months in females.

This review will consider only the combination of the
two replicate studies as the basis for any conclusions
on the toxicity of the test compound.

2. Food and water consumption were not reported for this
study. Food and water consumption should be measured for
the first 13 months and then at monthly intervals according
to the Pesticide Assessment Guidelines, Subpart F. Compound
intake as reported must be considered approximate for this
study. Food efficiency cannot be calculated from this
information.

3. Hematology: Blood smears in 10/sex/dose were not taken

at 12 and 18 months, as specified in the Guidelines. The effect
of the test compound on blood cell morphology during the study
is therefore unknown. Body weight measurements and clinical
observations are the only measures of toxicity during the course
of the test.
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STUNY TYPE: Excretion of 14C-EL-107 in TOX. CHEM. NO.: A419F
expired air
ACCESSION NUMBER: 265740 MRID NO.- ?

TEST MATERIAL: EL-107

SYNONYMS: Isoxaben

STUDY NUMBER(S): PR02186

SPONSOR: Elanco

TESTING FACILITY: Toxicology Division, Lilly Research Laboratories
Greenfield, Indiana 46140

TITLE OF REPORT: Radiocarbon excretion of 14COZ in the expired
air from Fischer 344 rats oiven single oral doses of EL-107 (121607)

AUTHOR(S): E.G. Gries

REPORT ISSUED: June 1986 )

CONCLUSIONS: Tota) radioactivity recovered frcm 211 sources, eg.
urine and feces, carcass and expired air at 48 hours was 85% for
males and 92.6% for fermales of the dose administered. Expired
air accounts for a very small amount of the total radioactivity.
Males expired 2.47% and females 2.8% of the dose administered in
48 hours. There is not complete recovery at least inm males

at 48 hours of total radicactivity. There may be some interference
with sample recovery, or incomplete recovery from the carcass.
This phenomen was disturbing enough to Elanco to run this

study, looking for residual radioactivity in expired COp. If
the residual radicactivity is residing in the carcass, there

may be some concern for bioaccumulation.

Classification: <core-acceptable
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A. MATERIALS:

1. Test compound: EL-107, Batch # Z 10025,
EL-107 1s a mixture of two predominant isomers designated 121607 and
135520. These are known chemically as N-[3-(l-ethyl-l-methylpropyl)

-5.isoxazolyl[-2.6-dimethoxybenzamide and N-[3-(1,1-dimethylbutyl)
-S5~isoxazolel[-2.6-dimethoxybenzamide. Initjal lot analysis

P

Lot number 553-3n1-056 of compound 121607 was used to radiolabel.

14¢ 1abeled in the isoxazole ring with a specific activity of 10.6uc/mg
with a 99.9% purity was used. :

Test Article preparation:

Unlabeled and labeled EL-107 were combined in acetone to yield
250 mg/ml solution at 0.08 uCi/mg specific activity. The solution

was suspended in 10% aqueous acacia to yield a 25 mg/ml suspension
and then the soclvent was evaporated off.,

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED

2. Test animals: Species: rat, Strain:Fischer 344, Age: 8-9 weeks
Source: Harlan Sprague Dawley, Indianapolis Indiana.
Weight: males: 212.2 + 4.3, females: 154.2 + 2.6

B. STUDY DESIGN:

1. Animal assiagnment

The study consisted of one treatment group of 5/sex. 3 males and
2 females received a single oral dose of approximately 250 mg/kg.

Another group o7 2 males and 3 females received a similar dose about

one week later using a second dose solution. 48 hours after dosing
animals were sacrificed.

2. Test Dose Administration

Each rat received 1 m1/100 gms body weight a gavage dose after an
overnight fast. Each dose was approximately 250 mg/ka EL-107.

3. Sample collection and Preparation:

Tissue preparation is on appended page 1,2.

Appended page 2
details radioactivity quantifications.

4, Quality assurance statement was given and signed June 30, 1986.

5. Procedures: 129

After animals were administéred the dose they were placed in
glass metabolism cages. Air flow was 500-1000 cc/min., Water
was aveilable ad libitum but food was withheld until 6 hours post-
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dosing.
BESULTS
Expires 17c0,

Expired 34C02 levels are presented in Table 1 on appended page 3.
Cormbhining the replicate experiments, the mean percent ?s dose
administered that was recovered In the expired air as COZ for males
was 0.4, 1.7 and 0.3% for 6. 24 and 48 hours respectively. The
§3ta1 collezted for the 48 hour period for males was 2.4% Female

C0, expired as the percent of dose administered was 0.5, 1.7,
and D.6% for 6, 24, and 48 hours respectively with a total of 2.8%
in the expired air.

Urinary and Fecal Excretion:

The data in the study were presented as combined urinary and fecal
excretion levels of radioactivity because the cages inadequately
separated vrine from feces, according to the study text. These
data are summarized on table ! on appended page 3. Male 24 and

48 hour excretion are 60.2 and 17.9% of administered dose. Female
24 and 48 hour excretion data are 55,6 and 18.2% respectively.
Total cumulative excretion for males was 78.1% and for females
73.8% of administered dose by 48 hours, As mentioned in the
review of metabolism study R11285 there apprars to be some concern
that the nmajority of this compound is not excreted by 48 hours.

If this is the case, there may abe some bioaccumulation occurring.

Residual Radiocactivity in Carcass and Cages

Residual radioactivity at 48 hours was minimal in males, being
1.5% of dose administered. The residual left in female carcasses
was somewhat more substantial owing to one outlier animal, 1055,
with a residual of 46.3% in the carcass remaining at 48 hours,.
Cage rinsing did not contribute greatly to the total amount of

radioactivity recovered, being 3.9% in males and 1.6% in females
of the dose administered.

Discussion:

Total radioactivity recovered from all sources was 85% for males
and 92.6% for females of the dose administered. Expired COj
accounts for a very small amount of the total radioactivity, 2.4
and 2.8% for males and females respectively.

However, there is some concern that at leaest in males at 48 hours
there is not complete recovery of radioactivity. This may

be the result ¢f incomplete recovery from the carcass and/or
quenching interference from tissue, urine and fecal samples.
However, this was a disturbing enough phenomen found in the

other metabolism §2udies that the firm decided to check expired
2ir for residual CO, levels. :
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DATA EVALUATIOR REPORT

STUDY TYPE: Excretion pattern of EL-107 TOX. CHEM. NO.- 419F

T in mice
ACCESSION NUMPFR: 265729 MRID NO.: ?

TEST MATERIAL: EL-107

SYNONYMS: 1Isoxaben

STUDY NUMBER(S)- M03082 BEST AVAILABLE CO%Y |

SPONSCR: Elanco

TESTING FACILITY- Toxicology Division, Lilly Research Labhcratories
Greenfield. Indiana 46140

TITLE OF REPORT: Overview of [14C)- EL-107 disposition in mice

AUTHOR(S): R.B.L. van Lier, E.G. Gries

REPORT ISSUED: Sept. 1986

CORCLUSIONS:

Within 24 hours 79.4, 88.7,91.7and 81.0% of the doses of 1, 15,

100 and 200 mg/kg respectively were excreted. The authors determined
that distribution of EL 107 is altered above 100 mg/kg. This was

a guick range-finding study for dose setting in the mouse

oncogenicity study, and macde no pretense as a full metabolism
study.

Classification: core-supplementary
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A. MATERIALR:

1. Test_compound- EL-107, Batch &# 121607, Isomeric complnent

is > 8Ss, The la-e) ic in the alpha position of the isoxazole
rving.

Test Article preparation:

1, 15. 100 or 200 mg/kKa EL-107 were prepared in polyethyleme glycol
~200 (PEG-200) &and given a2t 10 ml/kgc body weight. Except for the
1 mg/kg dose each animal received around 100 uCi [14 Cl-EL~-307/ka.
The 1 ma/kg dose was 11.21 uCi/kg.

2. Test animals: Species- mouse, Strain: ICR, Age: not given
Source: not given
weight: males: 19-23 grams

B. STUDY DESIGN:

l1. Animal assignment

15 meles/group were given a single gavage dose of 1, 15, 1060 or
200 mg/kg.

2. Quality assurance statement was not given.

3. Procedures-

Animals were housed 3/cage in stainless steel metabolism cages.
Urine and feces were collected once/day for three days. After

the first day, cages were rinsed with 25 ml water and assayed for
radicactivity. Urine was put directly into liquid scintillation -
coct?il (Beckman ready-solv-MF) and feces homogenates were oxidized
and effluent was trapped in phenethylamine containing
sc1nt111at10n cocktail, and both urine and feces effluent were
assayed for radioactivity in a Beckman liguid scintillation

9000 liquid scintillation spectrometer.

4. Results:

More than 89% of the radiocactivity was excreted in the first

day for 2ll doses. 1In table I on apopended pages 1 and 2, approximately
the same percent was excreted in urine at the 1 and 15 mg/kg doses.
However, as the doses increased, proportionately less of the

compound was excreted in the urine and more was in the feces,

calculated as a percent of the dose administered.

The study was designed to determine above what dose would the

distribution of EL-107 be altered. The authors concluded that
this dose would be 100 mg/kc.
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.
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SYNURYMS lsoxenen
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STUDY LUMbLR(S®): Kllees

SPOLSUR: Elanceo

TESTING FACILITY: Toxicoleogy Division, Lilly Research Laboratories
treenfield, Indiana 46140

TI1TLE OF KREPORT: Vblistribution of Radiocactivity into tissues and
orcans from Fischer 344 rats given single
oral doses of 14C EL-107

E.G. Gries

AUTEOR(E)

REPORT ISSUED: Jeznuary 1986

COXCLUSIQ..S: Rediocactivity was measured in tissues at 4 and 24
Fours post dosing with 14C- EL-107. Most of the radioactivity
appears to remain in the intestinal tract. However, significant
amounts cf radicactivity that was present in tissues at 4 hours
remains in tissues atfter 24 hours post dosing. T7Tissue to plasmsz
ratios suggest tnat tnere is some accumulation in several tissues
at levels above those found in plasma. This study would have been
more informetive 1 One Or more time periods beyond <4 hours were
usecg tor evaluation, since it appears that signiticant radioactivity
remains 1n tissues. section F Guidelines recommena that the study
be carriec out long encugh to eliminate 9U% of the racioactivity
or that the stucy be cerried out for 7 gays, whichever comes first.
Classiticaticn: core~Supplementary

Special kKeview Criteria (40U CFR 154.7)

133



A.  NMATERIALS:
—_——

1. 1lest corpound: LL-107, Batch $ Z 10025,

EL-10%7 1s a mixture ot twu predominant isomers designated 121607 &nd
135520, These are known chemically as N-=[3-(l-ethyl-l-methylprcoyl)
-S5-isoxazolyvl[-2,6~dimethoxybenzamide an€ N—=[3-(1,l~-dimethylbutyl)
-5~isoxazolwl(-2,6-dinethoxyhenzamide. Initi sis
incicated

i

radiolabeled and unlabeled material were mixed to yiela a 333 mg/kg
solutien at VU.U3uCi/me, which was suspencea in 10% aqueous acacia
to a tinal concentration ot luv mg/kg, and was then evaporated.

2. 7Test animals: Speciles: rat, StrainiFischer 344, Acge: 7-8 weeks

Wweight: not given, bdource:Charles River Breeding lLaboratories,
Wilmington Mass. However, replacement
animals of the same age were used icr the
4-hour aose groups ana these were ootainec
from Harlan Sprague Dawley, Indianapclis
Indiana. The strain was not speciliec,

B. TUDY DESIGN:

l1. Animal assignment

Five animals/sex were assigned to the either the 4 hcur or
the 24 hcur test group.
2. Procecduires:

Rats were fzsted overnight prior to dosing. The dose/rat fcr
4 hour groups wzs 1l.U ml and for 24 hour groups was l.i ml/1i0U gm.
body we:ight Zy gavage giving about 1000 mg/kg of EL-107 as a final
dose.

3. Sample collection and Preparation:

At 4 and 24 hours atter dosing animals were bled from the abceminal
aorta witnr heparinized syringe. After ether anaesthesia, samples
ot blood were taken and centrifugea for packed cell volume. Animeis
were exangulnated and cryans were removed. Tissue preparation is
on appendaed page l. Appended page 2 getails racioactivity
guantification anc packeq cell volume cgeterminations.

RESULTS:

Appendec pages 3-8 c~ntain mean ug-eq/g tissue as well as tissue/
plasma levels. All ._ssue concentrations of radioactivity
except colon xappendec page 4) were lower at 24 hours than at 4

133
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HeeTS. Mabiy tlssue/plasne CcoenCefill'atlons  wers Righer than 1.V Ly
im iabwXSe lalile 1 Urlall:s llicse rallos.

TadLL 1

Tissue/plasme ratios

[ BEST Avemasce comy

femzales ma2les

lissue 4 hrs 24 hrs 4 hrs 24 hrs
Carcass 39.9 19.3 65.62 34.94
Kicney 2.64 2.82 3.2 2.8
Liver 11.85 6.54 10.85 7.53
Acrenal 2.26 0.75 1.09 1.28
Faz 3.65 3.7V 2.10 1.71
Ducdenum 26.94 5.45 30.65 13.42
Jejunun 21.1% 9.47 42.98 25.3¢v
Iieun 185.65 13.49 177.31 37.83
Czlon 4.66 11.67 10.70 15.03
FPancreas 1.85 1.38

Prostate 1.69 1.67

Appended pages 9 and 1U present tables of the percent of 4 hour
raciocactivity remaining in the tissues atter 24 hours. Tnis
gives some incication of the tissue retention after 24 hours.

cr the sake ot comparison, the previous metabolism study using
2>J mg/Kkg was presented.

Tazle 11 gives some incication of the body retenticrn of the
aéministered racdioactive cCCsSe€ 1n the C€Carcass anc intestinal
c

centents.
Taktle 11

¢ of aAdministered Dose
males females
Tissue 4 hr 24 hr 4 hr 24 &hr
Carcass 77.85 31.01 76.94 19.85
Intestinal
contents 14.62 €.07 15.42 3.568

Discussion:

AS can be seen on appended pages 9 and 10, significant amcunts of
raciocactivity remein in tissues atter 44 nours, COnRtrary to the
stugy text which discounts amounts of radioactivity remaiming :in
the tissues. Most or the racioactivity remains in the intestinal
Tract, particularly in the colon. However, from examination of
the tissue/plasma ratios, it appears that significant amcunts ct
racioactilvity remaln in the tissues-:after 24 hours. in aaditicn,
Table 11 shows that there 1s a significant amount ©I the
atminlstereqg cose remeining 1n the carcass arfter 2% hours, 31.01%

e 149
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in males ane 1¥.85% 1n the temale carcasses., Tnis stucy woulo

hiave been
40 ana/or
residence
Section F
enough to

run 7 days

:, whichever comes first.

ot ruwch greater vslue it an adaitional time period, ec¢.
72 hours was usec to determine more clearly the
time for radioactivity remaining in the tissues.
guicelines recommend that the study be carried out long
elirminate 4Y0% of the racioactivity or for the study to
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DATA EVALUATION REPORI

23UDY TYPE: KRepeated cose distribution study TOx. CHENM. NO.: 419F
in rats
ACCEss10. NUMEEK: 265740 MR1D hO.: ?

.

Te=T MATEK1IAL: EL~-107 . ——‘
SINUNYMS: lsoxaben D{ST l““ AB‘-E cm

STeDY NUNMBER(S): Rl3vES

SPOUNSUN?: rlanco

TesTInG FACILITY: Tox:icology Division, Lilly Researcn Laboratories
Greenfield, Inciana 46140

TITLE OF REPORT: Distrxbution of radiocactivity into tissues and
organs from Fischer 344 rats given oral doses of unlabeled EL-107

daily for two weeks followed by a single dose of 14c EL-107
AUTHUR(S): E.G. Gries

REPORT ISSUED: January 1986 )

COXCLUSIONS: Predosing of the animals with cold EL-107 at 250 mg/kg
¢ié not significantly change the pattern of urinary and fecal excr-
etion of Ei-107, compared to the results of previously reviewed
excretion studies, ie &BC-01532 and R114285, 80.59% of the radioactivity
was excreted within 7 cays for males and 96.1% excreted for females

in combineé urinary anc fecal excretion. Significant amounts of
radiocactivity dic not remain in the organs and tissues after 7

days post cosing with radiolabeled EL-107., 1In male carcasses the

percent racioactivity remaining was 0.3% and for females, the remairninc
radiocactivity was 0.4%.

Classitication: core-acceptable

[
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A MATERIALS:
1. Test compcu~nz: EL-107, batch ¢ 2 10025,

Ei=107 is a raxture ¢! twe predominant isomers designatea 121607 and
135520, These are known chemically as N-{3-(l-ethyl-l-methylpropyl}
-5iscxazolyll|-2,b=21nethoxybenzamide and N-[3-(l,l-dimcthylbutyl)
-5-isoxazole|=2,6~dimethoxybenzamide.

Lot numpber 553-3n1-056 cf compound 121607 was used to radiolabel.
14¢ labeled¢ in the isoxazole ring with a specitic activity of 1lU.buc/=z

with a 99Y.9% purity was used.

Test Article prepsration:
For the two weeks prior to raciocactive EL-107 administration, unlabelegd
EL-1U7 was'given at a gose ot <5 mg/ky in lUu% agueous acacia andg
preparea daily. Etach rat was given 1 ml/100 kg body weight by

gavage which equals 25V mg/kg/day. The raaioactive dose on gay 15
consisted of both label and unlabelea EL~107 combineg to yield

25 mg/ml soluticn with U.13 uCi/mg specitic activity. This solution
was suspended in 1lU%$ aczcia to yield 25 mg/ml anc¢ then evaporatec.

2. Test animals: Species: rat, Strain:Fischer 344, Age: 9-10 weeks
Source: Harlan Sgrague Dawley, Indianapolis Indiana.
.5 5

+ females: 157.6 + 2.0

B. STUDY DESIGN:

1. Animzl assignment

Five animals/sex were given 250 mg/kg daily cf unlabeled EL-107
for 14 days. On day 15 they received a single 250 mg/kg oral
gavage dose cf labeled l4Cc-EL-107. Urine and feces were ccllected
in metabolism cages for 7 days after dosing with the radiocactive
EL-107. After 7 ceyvs tissues and organs were collected and-’

analyzed for radioactivity content.

2. Sample collection and Preparation:

Tissue preparation is on appended page 1,2 and 3. Appended page 3
details radiloactivity quantitication and packed cell volume

determinations.

3. yuality as¢ -ance statement was given and signed April 3, 1lyst.

RESULTS:

l kxcretion:

[Tt}

Urinary &nd ltec

Table 1 lists urinary ana fecal excretion of radioactivity at
the percent of admin:sterec cose for the 7 days post racioactive }j33

MANUFACTURING PROCESS INFORMATION IS NOT INCLUDED
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dosing. Maeles excreted 5.59% 1n the urine and 751 1n the feces
within 7 aays compared to females who excretea 7.53% 1n urane
and bg.57% 1in teces. At 24 hours males haa excreted 4.07 &@na &l.o4%
ot the administered dose in urine and feces respectively amf termales

had excreted 5.94 and 69.57% of the ragioactivity in urine and feces
respectively.

Table 1

Mean Percent of Administered Dose

Urine Feces
Male remale Male Female
Day 1o 4.67 5.94 6l1.32 69.57
17 L.y 1.36 13.12 17.75
1y v.1lu .19 V.42 1.11
1y vu.02 Vv.U3 G.ve 0.U7
2u .Ul U.ul U. U1 u.u3
21 U.uu 0.00 U.01 0.0z
22 u. 0V v.00 0.02 0.0l
Total 5.5¢ 7.53 75400 8B.5%
T.zsue levels cf Rzcicactivity:

Fre.dual levels of radicactivity remaining in the body zfzer 7 days
were very low. Table I1 u-tails male and female carcass levels which
were 0.3 and U.4% of the " aitial radioactive dose respectively.
Intestinal tract by 7 Zay: was devoid of radicactivity amd liver

of males and females was extremely low, 0.01 and 0.02% respectively.
S-e table 11 for details. )

Table II
Mean Percent of Dose Remaining after 7 Days
Tissue Males Females
Carcass U.30 U.40
Intestines U.uuy 0.00
Liver U.Ul V.02

KBC/Plasma ratios

Plasma levels were so low at termination that the calculation was
determined by the study directors not to be "meaningful.™ 4f
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Cege Wvashing¢ kinse

Cage washing resulted in a recovery of 0.08% for males anc V.13%
cf initiel radioactive qose for temales. Less than U.U2% ot the
total radiocactivity can be accounted for by

the cage washing
procedure.,

Ciscussion:

Precdosing of the animals with cola EL-107 at 25U mg/kg dic not
significantly change the pattern of urinary ano tecal exCretlon

ot bL=}U7 wnen coimpared to the previous rat metapolism studies
ABC-U153 ang hll<4sb. BU.5Y% ot the racgiocactivity was excreted
within 7 cays tor males and ¥Y6.1% excreted in females when combinirng
urinary ano tecal excretion. Signiricant amounts of radicactivity
c1d not remaln 1n the organs ana tissues atter 7 days post dosing
with raciolebelec EL-1lu7, with carcass radioactivity unager 0.3%

for males anc V.4% for temales of the administered qose.

-
o
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ISOXABEN 125851

Page is not included in this copy.

pPages /S & through [qu are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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DATA EVALUATION REPORT

n

S§TUDRY TYPL ahsorption and disappearance TOX. CHEM. XO.- 418F
of plasma l4C-EL-107 in mice
ACCESSIOK NUMBER: 265729 MRID NO.: 2

TEST MATERI&L: EL-107

SYNONYMS: Isoxezhen

STUDY NUMBERI(S) M03182

SPONSOR: Elanco

TESTING FACILITY: Toxicoloqy Diwvision, Lilly Research Laboratories
Greenfield, Imdiana 46140

TITLE OF REPORI: Overview of [14C]- EL-107 disposition in mice

AUTHOR{S): R.B.L. van Lier, E.G. Gries

REPORT ISSUED: Sept. 1986

CONCLUSIONS:

Plasmz half-life was calculated to be 8.3 to 8.9 hours for
radiocactivity. Most of the plasma radiocactivity was eliminated
by 72 hours. The data suggest that the amount of EL-107
absorbed is limited to about 102 mg/kg- Plasma elimination is
not affected by increasing doses.

This was a dose-range finding study to determine doses for the

mouse oncogenicity study and made no pretense as a full metabolism
study-

Classification: core-supplementary
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1. Test compound- EL-107, Batch # 121607, Isomeric complnent
85%, The label is in the alpha position of the isoxazole

Test Article preparation:

1, 15, 100 or 200 mg/kg EL-107 were prepared in polyethylene glycol
~200 (PEG-200) and given at 10 ml/kg body weight._ Except for the
1 mg/kg dose each animal received around 100 uCi [14C)-EL-107/kg.
The 1 ma/kg dose was 11.21 uCi/kaq.

2. Test animals: Species: mouse, Strain: ICR, Age: not given
Source: not given
Weight:females: 17-22 grams

B. STUDY DESIGN:

1. Animal assignment

33 females/group were given a single gavage dose of 1, 15, 100 ov
200 mg/kg.

2. Quality assurance statement was not given.

3. Procedures:

Cardiac puncture blood samples were obtained from anaesthetized
animals at 0.5, 1, 2, 4, 6, 16, 24, 48, 72, 120, and 168 hours after
dose administration. Plasma was centrifuged and 0.075 to 0.25 ml
aliquots were mixed with liquid scintillation cocktail and we:e
assayed in liquid scintillation spectrometer for radioactivity.

4. Results:

Figure ?on appended page 1 details the plasma levels of radiocactivity
over a 72 hour period. 1In this figure the plasma levels of

both 100 and 200 mg/kg dose were virtually identical. This confirms
the finding of the earlier study M03182 that above 100 mg/kg the
distribution changes. Plasma elimination does not appear to change
with increasing doses, but the amount absorbed from the gut is
somewhat limited above 100 mg/kg. These values are presented on
appended pages 2 and 3 on table 4.3,

The study text states that the half-life for elimination of 14C from
the plasma is 8.3 to 8.9 hours and did not appear to change with
dose. The area under the curve valus support the idea that

159
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absorntion anppears to be Jimited beyond 100 mo/kg doses.
values extrapeclated to infinity were 1.52, 21.5., 88.7 and 114.4
ug-eq/hr/m} for the 1, 15, 100 and 200 ma/kq doses respectively.
These AVC/dose ratios come out to be 1.52, 1.43, 0.89 and 0.57
for 1. 15. 100 and 200 mg/kg doses respectively. There was only
a 29% increase in AVC obtained for the two-fold increase in dose
from 100 to 200 m3y/kqg according to the study text.

AVC

It appears that the kinetics of EL-107, most likely absorption,
are changed above 100 mg5/kg doses.
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Page is not included in this copy.

Pages , cz through \ES‘ are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.
Information about a pending registration action.
fiZi FIFRA registration data.

The document is a duplicate of page(s) .

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.
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D2TA EVALUATION RLPOKI l

STUDLY TYPE: Carcinocgenicity/ Oncogenicity TOX. CBEM. KO.: 419r
Stucy 1n Rats

ACCESSION NUMBEK: 265735, 265730 ’ MRID NO.: 2

TeEsT MATERIAL: Isoxabem technical

SYNOBYIS:  EL 107

SIUDY NUMBER(3): KO 1583, ku 1ew3 BEST AVAILABLE C2FY }

SPOLSOUK: rlanco rroaucts Co.

1e51INnG FACILITY: Toxicoloyy bLivision, lLilly Research Laboratories
Greentiela, lndlana 46140

TITLE OF REPORT: A~ Twe-year toxicity/oncogenicity study of EL-1lu?
acministration to Fischer 344 rats
AUTHOR(S): S.G. Lake

REPORT ISSUED: Nov. 1985 -

CONCLUSIONS: EL-107 toxicity seen in both liver and kidney which
was manifested in clinical chemistry parameters, histopatholoqy

and organ welght parameters. Other organ weight parameters such as
braim and heart/cody weight, ovaries/body weight and prostate/brain
welight were affeczed in the high dose. Body weights and boay
weight gains were cdecreased in the high dose males and females

and clinical chemistry parameters mostly associated with liver and
kidney were atfectec 1in the mic and nigh dose.

Therefore the NOEL = 0.0125% in the diet or 5 mg/kg for males
and 6.2 mg/kg for females
LEL = 0.125% in diet or 50.7 mg/kg for males and

€1.8 mg/kg tor females
Classification: core-Minimum, although it would have been
a more thorougn study 2t they haa investigated ophthalmological
parameters, and they saoula have histopathologically investigateao
parathyroids more vigcrously. Only a tew glands were sectioneaq,
and all put one ot thcs2 investigatea showed signs of hyperplas:a.

Special Review Criteria (4u CFR 154.7)

v
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A. MATERIALS:

1. Test compound: EL-107, a mixture of isomers consisting of
~Lilly compound 121607

Description— not given, ]‘_NFOPMATXON 1S NOT INCLUDED

Batch s 210025, Purity 94.8%, MANUFACTURING PROCESS

2. Test animals: Species: Rat, Strain: Fischer 344, Age: 5-6 weeks
Wt.1583 males-108.4+ 1.2 gms Source: Harlan Sprague Dawley Inc.
females~ YuU.4+ 0.9 gms Indianapolis, Ind.
1683 males- 88.5 0.9 gms
temales~- ¥51 1.1 gms

pry
-+

B. STULY DESIGh:

l. Animal assignment

Animalis were asslgned ranaomly to replicate experiments in
the following test groups.

Dose 1n RO 1583 RU 1683
Test diet 24 months 24 months
Group Te male female male female
1l Cont. 0.0 30 30 30 30
2 Low (LDT) 0.Q125 30 30 30 30
3 Mic (MDT) 0.225 3u 30 30 30
4 Bigh{HDT) 1.25 30 30 30 30

2. Diet preparation

Diet was prepared every two weeks and stored at room
temperature. Samples of all levels of fresh diet mixtures were
collected from batches at the beginnign} and end of the two
studies as well as from batches at approximately 4 month
intervals after study initiation and assayed for EL-107 actiwity.
Homogeneity and stability wre evaluated on 5 samples of feed
collectec at rancdom. One-half of the samples were stored

at 25°C ana the ortner halt at 37°C for 0,1, 2, and 4 weeks for
stapility measurements.

Results - Total activity of test article determined at
approximately 3, 6, 12, and 24 months atter study initiation
was 95%, 94.8%, 92.2%, 94.2% and 95% respectively. Test article
was judgea stable for at least 4 weeks in mash diet ac

both 259C and 37°C and was shown to be homogenecusly distributed
throughout the diet. ‘
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Animals receivea tooa, masn feed of Purina Certitied Rocent
Chow ho 5UUZ, and water ad liritum.

-—
-~
-

Statistics - The procedures on appended page 1 wevye utilized 1in

@nalyzing the numerical data.

Quality assurance was certified, signed and dated Nov. 27, 1985.

METHODS AND RESULTS:

Observations

Animals were inspected daily for signs of toxicity and
mortality. A detailed exam was performed each week for muscle
tone, condition of pelage, cclor and appearance of eyes,
respiration, posture, excreta, locomotion anao presence of
external lesions or growths.

Mortality (survival):In both replicates there was a decreasea
survival in hign cose males during treatment in the last
month.

Survival for 2 years in the combined replicates was 66, 57,
&U and 4¥% tor groups 1,2,3 and 4 respectively.

Since most of the geaths occurred atter 70U days, early
ceaths are not an important consiceration in the adjustment
cf the tumor incigence.

Toxicity: ~o treatment-related signs of toxicity were evident
except tor a general thinning conaition seen especially
in the rales toward the last 2-3 weeks of treatment.

Body weight

2Animals were weighed weekly for the duration of the experiment.

Results: Appended pages 2 and 3 give a summary of each.
replicate experiment'’s terminal body weight and body weight
gain. In both replicates there was a significant drop in body
welght and body weighct gain in both males and females

at the high dose (p > 0.05) throughout the course of

the study there was intermittlntly significant decreases in
female body weight at the mic dose. However, the low dose
females bocdy weights ana body weight gains were similar to
controls.-

rooc consumption and compouncd intake

Consumption was determined and mean dalily diet consumption
was calculatea. Gbfficiency and compound intake were
calculatec trom the consumption and body weight gain aata.

Results: No compounc-related decreases in food consumption
were nctec. AS can be seen on appended pages 2 and 3

1
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food efficiency was decreased in both replicates in both males

and females at the high dose. Throughout the study mid dose
females exhibited some statistically significant decreases in fooc
efficiency.

Compound intake: Time weighted averages of daily doses for
combined replicates were 5.0, 50.7, and 526.5 mg/kg for males ana
6.2, 61.8, and 646.6 mg/kg for females in groups 2, 3, and 4
respectively.

4. Uphthalmological examinations

These dia not appear to be performea on any animalse.

5. Blood was collected betore treatment and at 6, 12, and 24
months on the first 10 rats of each sex/dose level fxom study
RO 1633 after an overnight fast tor hematology and
clinical analysis The CHLCKED (X) parameters were
examined.

a. Hematology

Leukocyte differential count™
Mean corpuscular HGB {MCH)

Mean corpuscular HGB conc. {mCHC)
Mean corpuscular volume (MCV)
Reticulocyte count

Erytnrocyte morphology

| Hematocrit (HCT)* l
| Hemoglobin (HGB)*

| Leukocyte count (WBC)*

: Erythrocyte count (RBC)*

{

!

|

|

><x;zﬁ;ax

Platelet count*

Blood Clotting Measurements
(Thrompoplastin time)
{Clotting time)
(Prothrombin time)

E'S x>g§jﬂx

o s = T b et

* Requlred tor subchronic anda chronlc studies

results: vata appear 1n the hematology section tor an unrelatea
study (RC 151lv}. It 1sn't clear what these summary tables were
mednt to convey. However, atter reviewing the data ftor both
replicate experiments, it appears that there are no treatment-
related effects.
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gamma ylutamyl transterase
glutamnate Qenyaroyenase

IVARSS
p. Clinical Chenistry
X b
TElectrclytes: Other:
IAt Calcium* IX! Albumin*
Ix! Chlorige* xx! Blooc creatinine*
It Magnesium® XX! Blood@ urea nitrogen*
. IXt Prosphorous*® iX! Cholesterol*

{X! Potassiur®* I | Globulins
IXt sedium® XX! Glucose*

Enzynes {X| Total Bilirubin*
XAl Alkaline phosphatase xX! Total Serum Protein*
| | Cholinesteraset# IX| Triglycerides
|ai Creatinine phosphokinase*® | | Sserum protein electrophoresis
| | Lactic acid dehydroyenase
AXx! Serum alanine aminotransterase (also SGPT)*
|21 Serum aspartate aminotransterase (also SGUT)*
b
[ !

* KeqQulreg rOr sSubChronic and chronic stucies

# shoulad be required tor VP

° Mot required tor subchronic studies

XX- all surviving animals were also pled ana assayed

Results: Various clinical chemistry parameters were significantly
changed from controls in the mid and high dose groups and appeared
to be compound related. Blooa samples were taken from 10/sex/dose
at 6, 12, 18 and 24 months from the orbital sinus from study

RO 1683 animals. Blood urea nitrogen levels in these animals

were significantly increased (p > 0.05) over control levels in the
mid and hich cose males at 18 months and the high dose males at

24 months. Terminegl cardiac puncture blood samples of study

RO 1583 ancd RO 1683 confirm this increase in both mid and high
dose males. High dose female BUN was significantly increased

in the 12 month interim oribital blood samples only, however,
again at the terminal blood samples both high dose replicates

had signiticantly increased BUN levels, and the mid dose RO 1683
females also had increased BUN levels. Refer to tabie I for details.
Appended pages 4 and 5 summarize the statistical significance of
the orbital bleeding clinical chemistry.

At 24 months both the orbital sinus samples and the cardiac
puncture replicate samples in males showed an increased
creatinine level. both increased BUN and creatinine levels
retlect tne renal changes that were seen histologically,
according to the study text.

Urbital samples at &, 12 ana 18 months revealed a statistically
signiticant decrease in alkaline phosphatase 1n both males and
females at the nigh douse, anc mid dose males at 18 months actually
showed an increase in alkaline phospnatase. At terminal sacritice
carciac puncture samples, only mid aose females in replicate
experiment KJ 1583 appeared to have decreased alkaline phosphatase
levels.

153
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Orbital samples at 18 and 24 months both in males ana females showed
an increase in cholesterol levels at the high dose and the high dose
males showed an increased phosphorous level at 24 months as well.
The study text regards these changes as secondary to progressive
glomerular disease observed histologically.

No other treatment related changes were observed in clinical chemistry
parameters.

TASLE 1

Cardiac Puncture Terminal Blood Samples
Clinical Chemistry Parameters

Study RU 1583 Study RU 1683
Males:
BUN my/Dl Creatinine mg/dl BUN mg/D1 Creatinine mg/bl
Group
1 17.26 U.6 15.37 0.642
SD 2.87 0.17 2,24 0.124
2 22.54 0.732 17.5 0.767 B
SD 10.61 0.197 0.7 0.186 N
3 20.35* 0.712 16.9 0.8 -
SD 4.16 0.206 3.68 0.194
4 28.81* 0.015* 20.36* 1.043*
SD 7.86 0.426 4.19 0.294
Females
1 22.8 0.535 13.26 0.569
sSb 37.6 0.443 2.09 0.170
2 l4.7 U.437 14.32 0.51%y
Sv 4.4 0.154 2,73 VU.117
3 14.4 U.433 15.51* U.553
sSu 1.7 0.1ue 2.19 U.1lvé
4 19.8* V.47 17.82*% U.602
si 13.1 U.2<u4 5.88 UV.146

* & 2 UsUd

b. Urinalysis

urine was collectea from fasted animals at &, 12, 18 and 24
months. The ChHECKEDL (X) parameters were examined. The same lU/sex/
dose of RU l6sd as the clinical chemistry parameters were examinea.

X X

{x| Appearance?* |X| Glucose*

| | volume* |X! Ketones*

IX! sSpecific gravity* | Bilirubin*
}xg ph IX| Blooa*

I | Sediment (microscopic)* | | Nitrate

IX! Protein* | | yrobilinogen
|X! Clarity

* Requlred for chronic studies .. {?Q
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sudchronic studiles

T . Sacrifice ana Pathoelogy =

All anlmalis that dgled and that were sacririced on scheaule
were sublecCt to grouss patholoyglcal examinatiun and the
CHEUCnED {A) tissues were collected tor histological

The {(xx) organs_in addition were weighed.

examinatione.

X
Digestive system
Tongue
.Salivary glands*
.Esophagus™
I .stomach=
«Duodenum™
.Jejunum™
.lleum*
.Cecum*
.Colon*
«Rectum*
«Llver™T
Gall blacdger®s
Yancreas™
Resplratory

{A].lrachea™
tal.bung™®

wvose®

rharynx?®

Laryna®

L - B -

——
> x

1
]
|
!

* Kegulrec tor
¢ Kequireg tor

no treatmenit-related changyes 1in urlnalyszs were evVigQent.

Co/755

X

~ Cardiovasc./Hemat.

IX!.Aorta*

XX|.Heart*

IX!.Bone marrow*

IX!.Lymph nodes*

XX!.8pleen*

| x|+ Thymus*
Urogenital

Xx!.Kidneys*t

|X!.Urinary pladder*

XX!|.Testes*t

| | Epicidymides
XX! Prostate

| | Seminal vesicle
XAl Ovaries*t

xal.uterus®

X

~ Neurologic

XX

X
X
G

ol
TR

> x X X

subchronic ana cnronic stuaies
cnronic innalation

+Brain*t

Periph. nerve®™#
Spinal cord (3 levels)*:
+Pituicary*

Eyes (optic n.j)*#
landular

+Adrenals*

Lacrimal glands
Mammary glana*s
.Parathyroids*+7t
«Thyroias®tt

ther -
Bone*§

dkeletal musclie™s
Skin*#

All ygyross lesions

and masses*

% ln subcnronic stuaies, examined only 1f inadicated

by signs ot

TOX1lClty Or target organ involvement

T Organ weights reguired in subchronic and chroni¢c studies
tt Organ weight required tor non-rouent studies

a. Organ weight

Absolute organ weights:

High dose males in replicate 1583 had a significant decrease in
prostate weights while high dose males in replicate 1683 showed

a significant increase in liver weights.

on table 111.

vrgan/bocy welight
®

ratios:

These data are presented

high cose maies 1n both replicates had increased organ/body weight
Keplicate louv¥3 also

ratios fcr liver,

showe. arl.

Kianey,

heart ang brain.
inTrease 1n high aose male adrenal/body weight ratios.,
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tigh Cose remales ot poth replicates also haag increased liver,
kicney ang brain/body weight ratlos and in aduition high gose
temales also had increasec parathyroid,thyroid/body weight ratius,
anc ovary/body welght ratios. These cata are presentea on table 1\.

Urgan/brain weight racios:

The picture is not as clear for organ/brain weight ratios, perhaps
because brain/body weight ratios were changed so signiticantly.
However, replicate experiment 1583 high dose males had decreaseq
prostate/brain weight and replicate 1683 high dose males had
increased kidney ana liver/brain weight ratios. These data are
presented on table V.

Table I1I

TERMINAL ORGAN WEIGHTS

Study RO 1583 Study RO 1683
Males Males
Group Group
Prostate g/100g Liver g/190g
1 U.396 1l 12.46Y
sD 0.137 sD 2.U25
2 U.440 2 13.229
sD V.183 1) 3.983
3 V.375 3 13.135
Su U.l9v SD 2.133
4 U, 297% 4q 13.882*
sy U.UYy SV 1.792
Table 1v

TERMINAL ORGAN WEIGHTS RELATIVE TU BODY WEIGHTS
Study RO 1583

Males:

Liver Kidneys Heart Brain
g/100g g/100g g/100g g/100g
Group 1 2.923 0.6569 0.3152 0.46

SD 0.857 0.0970 0.0744 0.069
2 2.887 0.6688 0.3026 0.444
SD 0.503 0.0914 0.0707 0.052
3 3.031 0.6608 0.3082 0.462
€D 0.511 0.1269 0.0739 0.095
4 3.692* 0.8181* Q.36U8* (.526*
Sp UV.938 0.1410 0.0160 0.U40
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Stugy hu lez3

hales
Liver Kicneys Heart Brain Adrenals
luue a/luvg Q/lUUg g/llug g/1vug
Group 1 2.772 U.6525 U. 304 U.454 15.4
S0 U.513 U.0987 U.u6Yl 0.v44 4.5
2 2,994 0.69u4 12,2971 ©.463 29.7
Sb 0.817 0.u87u 0.0481 0.041 40.1
3 3.04v V.6976 0.3273* 0.470 16.5
SD 0.546 0.0719 0.0420 0©0.036 5.3
4 3.689* 0.9052* 0.3648* ©.536* 31.8*
sSD 0.731 0.2341 0.0617 0,080 35.3
= = p > 0.05
Study RO 1583
Females para thy/
Group Liver Kidneys Thyroids Qvaries Brain
l0ug g/100¢ _9/100g 100 10
i 2.79¢6 0.6442 T.47 57.98 0.58
SO 0.391 9.14321 1.28 143.92 0.160
z 2.727 0.648U 10.17 42,34 U.559
sSu U.542 U.1536 10.53 33.78 v.089
3 2.755 0.632U 8.13 28,32 U.544
sD U.432 0.U0734 2.73 7.96 0.05u
4 3.402*% ©.7895* Y.46% 69,79* U.671*
>tudy RU 1683
remales
Group Liver Xidneys Thyroids Ovaries Brain
g/100g g/lulcm g/160g 10 100
1 . 7117 0.6672 g.82 1.2 +57U
D 0.400 0.0%909 3.44 7.97 0.U63
2 2.636 0.6376 8.51 32.98 0.546
SD 0.315 0.0480 3.11 7.57 0.048
3 2.833 0.6603 9.35 33.34 0.592
SD 0.393 0.07790 2.57 5.88 0.079
4 3.258* 0.7670* 10.72* 40.40* 0.642*
SD 0.520 0.149%97 3.95 8.84 0.074

e
-3
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Table V
ThrMinal OkGAN LWEiGhIs xelallIve Tu BRALIN WEIGHTS
Stucy Ru 1583, Study RuU 1683
Males Males
Group Prostate g/g Group Liver g/g Kianegs a/q
it 0.199 1 6.1 1.43
SD 0.073 sD 0.955 0.1543
2 0.222 2 6.527 1.4939
SD 0.089 SD 2.004 0.1605
3 0.188 3 6.461 1.4868
SD 0.096 . S$D 0.989 0.1637
q 0.148* 4 6.892* 1.6874*
SD 0.049 SD 0.957 0.0830
* = p > 0.05
p. Gross pathclogy

. Results: There appeared to be some treatment-related whole

tissue alterations in the kidney. The males showed an incidence )

2£ 1l6/%9, 3U/0U, 27/60 ana 39/60 in groups 1, 2, 3, and 4 N

respectively. temales showed an incidence of 21/61, 15/6U,
Z3/6U and 3¥/00 in groups 1, 2, 3, and 4 respectively.

c. Non=-neoplastic

There was an increased incidence in progressive glomerulonephrosas
which appearec to be exacerbated by EL-107b in males and temales

in the high agcse, and females of the mid dose group. There was also
an increase in the severity ot the glomerulonephrosis in both males
and females of tne high dose. There was also a slight increase

in mineralization ot the aorta, stomach mucosa kidney and

heart. These numbers can be seen on table II. These mineralization
changes are usually secondary to renal failure, and can be
explained by the increased glomerulonephritis.

There was an increase in parathyroid hyperplasia at the high dose.
Very few animals were examined, but except for one control animal,
every parathyroid examined showed hyperplasia. (see table 1I)
The protocol did not specify examination of the parathyroids as
routine histopatholcgical tissue treatment, and enlarged para-
thyroids were nct noted ongross examination. 8o it is unclear
how these parathyrodis were found. The study text attributes

the increased hyperplasia to a consequence of nephrocalcinosis.

d. Neoplastic: .

/.\\
There was a very slignht increase in the .mid and high dose animals
of hepatocellular agencma. (see table 111 ang appenaded page o for
getalls). The subchronic rat studies had indicated that liver was
a taryet organ, soO the study cirectors had all the liver slides
re—examined by a seconc veterinary pathologist. This is a very
lcw incildence of acenoma. However, they did not submit any .
historical controls trom their laboratory tor our consideration. 1711
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vata from the mouse cncogenicity study indicates an increased
incivence of hepatocellular adenomas. The peer review committec
shoulc examine these tumors and aecide if there is a compound-
related effect.

There was a@ls> an increase in adrenal pheochromocytomas in the
males at the nigh dose. These numbers can be seen on table VII
and on appenied page 7. This increased tumor imcidence appears
slight however, the peer review committee may also want to examine
the incidence petore reaching a conclusion.

Complete tumor tables have been appended starting on appended

page ¥ ror peer review reterence.

Table VI

hon-neoplastic tindings

Combined stucies kuld5¥3 and RO1683

Males Females

Groups 1 2 3 4 1 2 3 4 .
Kidney N 59 6V 60U 60 61 60 60 6U
minimal progressive

glomerulonephrosis 10 15 12 6 23 17 22 14

slight progressive
glomerulonephrosis 11 13 19 15 8 5 11 19

moderate progressive

glomerulonephrosis 5 5 8 26 2 5 1 12
severe progressive

glomerulonepnrosis V) 0 1 4 1 o 1 2
Total 26 33 [ 51 34 27 35 37
Heart N 59 61 60 60 60 60 60 60
Multiple

Mineralization v v 1 3 0 0 1 1
Aorta N 59 61 6U 60 60 60 60 bU
Mineralization < ) 1 5 U 1 3 U
stomach N Sy 61 6U 60 60 60 6u by
Mineralization of

Mucosa 3 1 1 7 1 2 1 0
Parathyroid N 2 1 1 5 0 1 Y U

Unilateral
Hyperplasia 1 1 1 5 0 1 U 0
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Tavle VI

Neoplastic Findings

nales females
Groups 1 2 3 q 1 2 3 4
Liver: N 59 61 60 60 60 60 60 66U
Hepatocellular
Adenoma 0 0 3 2 0 0 0 4]
Adrenal N 59 59 60 60 60 60 60 60
Pheochromo-~ '
cytomas 1y 9 9 18 3 2 4 1

viscussion: LEL-1U7 toxicity was seen in both liver and kidney ancd
this toxicity was manitested in mid and high dose clinical chemistry
parameters such as Bun creatinine anda cholesterol, alkaline
phosphatase and phosphorous. Uther organ wWeight parameters were
aftected in the high dose, such as heart ana brain/body weight,
ovaries/body weight and prostate/brain weight.
Therefore the NUEL = 0.0125% in aiet or 5 mg/kg for males and
6.2 mg/kg for females
LEL = 0.125% in diet or 50.7 mg/kg in males and 61.8
. mg/kg for females.

The core classification was Minimum, however, several troubling
points were raised in this study. No ophthalmological examinations
were performed. Parathyroids should be investigated as part of the
histopathological regimen. However, only a few tissues were
examined, and of those few all but one control exhibited hyperplasia.
The study text states that this is a common phenomen found in animals
with progressive glomerulonephrosis, however, this should have been
mre vigorously investigated.
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SUBJECT: Isoxaben, Rat and Mcuse Study - Qualitative Risk
Assessment of Combined Toxicity and Oncogenicity Study.
Caswell #419F
FROM: C.J. Nelson, Statistician MMJ S0/
Scientific Mission Support Staff
Toxicology Branch
Hazard Evaluation Division (TS-769C)

TO: Margaret Jones
Section III
Tcxicology Branch
Hazard Evaluation Division (TS-769C)

THRU: Richard Levy, M.P.H., Leader-Biostatistics Teaxm
Scientific Mission Surport Staff (l T -
Texicolegy Branch SRS
Hazard Evaluation Division (TS-769C) SUA/?”?

and /——- ~
Reto Engler, Ph.D., Chief 7
Scientific Missicn Support Staff u49/ _éd
Toxicology Branch ) VA;/(,,—/
Hazard Evaluation Division (TS-769C) -
/

Summary:

Ir this two-year chronic oral study of male and femzle
Fisher Z44 rats and male and female B6C3Fl mice, a significant
increasing trend in mortality with dose was found for the male
rats. Xo survival disparities were found in the mice or female
rats. That is there vere no trends, no heterogeneity, a=nd no
pairwise differences with controls. Since most of the lesions :ix
male razts occurred late, there was no need to adjust for
mortalizTy, since the table would collapse to one or two
intervalis.

For the rats, there was a significant increasing trsnd wiz=
dose fcr male pheochrcmocytomas, and both male and femalss
progressive glomerulo nephrosis (PGN). The 0.125% and 2.25% mzle
dose groups were significantly higher than controls as were the
females at the 1.25% dose grour.
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fc~ the mice, there was a significant increasing trend with
dosa for :»th male and female hepatocellular adencma only and
pooled hepatocellular adenoma and/or ~arcinoma. The high dose
£225000) males and females had significantly mores adencmas than
the controls. The high dose (125000) females had significantly
nore adenomas and/or carcinomas than the controls. Therxe were nc
trend cr pairwise differences between dosed animals and contrcl
animals with hepatocellular carcinoma of either sex.

Background:

This study was c—onducted at Lilly Research lLaboratories on
male and female Fischer 344 rats and on male an3d female B6C3T1
mice, The study was done in two replicates, but were so clcse in
time that the two stutdies were pooled. Technical Isoxaben was
administered to 60 rats of both sexes at 9.9125%, 0.123%. and
1.25% in the diet (Study Numbers RO1383 anrnd ®ROl€B3). Technical
Iscxaben was administered to 60 mice of both sexes at 200ppm,
1000ppm, and 12500pr= in the diet (Study Numbers MO08E3 and
¥50983). There was also a concurrent control group of 60 animals
for both sexes of koth species.

’h

Mortality Analvsis:

The Thomas, Breslcw, Gart Procedure (1977) wz2s used to analvze
The survival cdata. There was a significant trend (p = .0%5) for
zale rats with morvaiity increasing with increasing doses of
Zsoxabern: (Table 1) using Cox's test {1972) for life table data.
=t there was 5o der=z=rture from trend. There were no survival
Cisparities in female rats. There vwere no significant pairwise
ceomparisons fcr either sex between the control and any treated
cgroup. The pairwise test of control versus hich dose was nearly

gnificant fcr male rats (p = .02 by Cox's tesz).

i
pae

There were no sutrvival disparities in male or fexale nice
with increasing decses of Isoxaben (Table 2). The sare procedure
was used to analyze the mouse survival data as was used in the
rat data. There were nc significant pairwise comparisons for
either sex between the control and any treated group.
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Table 1. Isoxaben - Rat Study, Mortality Rates? and Cox or
Generalized K/W Test Results
A. MNales
Dose | RWIEKS .
(%) } 0-26 g 27-52 { 53-78 }79-lOSa: TOTALS
! I ! ( l N
) | o/59 | 0/59 | 3/59 | 17/56 | 20/59 (34)
.0125 ; 0/ €0 : 1/60 } 0/55 % 25/59 i 26/60 (43)
.125 ; 0/€D § 1/60 : 4/59 : 19/55 : 24/60 (40)
1.25 } 0/60 } 0/60 } 7/60 } 24/53 } 31/60 (52)
B. TFemales
Dose ] WEEKS
(%) | 0-26 } 27-52 i 53-78 }79-1osa§ TOTALS
0 } o0/€1 { 0/61 } 0/61 : 14/61 ; 14/62 (23)
.0125 } 0/ 60 { 0/60 % 4/60 { 16/56 } 20/60 (33)
.125 i 0/50 { 0/60 l 3/60 : 11/57 % 14/60 (23)
1.25 } 0/60 } 0/60 } 0/60 } 18/60 ; 18/69 (30)

+ Number of Animals Died/Number of Live Animals
at the beginning of the interval.

() Percent

a Final sacrifice was at 104 or 105 weeks.

Note - The above survival tables are broken into aggregate time

intervals for display purpose only.

Significance of Trend Analysis denoted at Control.
Significance of pairwise comparison with control denoted
at Dose level,

(* p < .05

()

- — . it 0l e kit Vot (o st

*% p < .01)

T
<o
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Table 2. Isoxaben - Mouse Study, Mortality Rates? and Cox or
Generalized X/W Test Results

A. Males

| WEEKS
Dose | | ] I |
(ppm) | 0-26 | 27-52 | 53~78 |79-105%| TOTALS

O R MR GTe) e WS e g e W oy

{ | | | |
0 { 0/60 | 0/60 i 2/60 | 15/58 | 17/60 (28)
! | ] ] [
100 | 7/60 | 0/53 ! 2/53 | 9/51 | 18/60 (30)
| | { [ |
1000 | 2/60 ] 1/58 | 1/57 | 9/56 | 13/60 (22)
| { | ! |
12500 | 2/60 | 0/58 i 2/58 | 10/56 | 14/60 (23)
B. Fenales
i WEEZKS
Dose |} |

| i |
(ppm) | 0-26 | 27-52 | 53-78 179-1052| TOTALS

i

b o W o2 Midd ok i Ahk oA had ek

0 § 0/60 { 1/60 i o/s9 i 7/59 } 8/60 (13)
100 { 1/60 { 1/59 } 1/58 é 5/57 } 8/60 (13)
1000 § 2/59 % 1/57 } 2/56 é 9/54 { 14/59 (24)
12500 } 0/60 % 0/60 } 2/60 i 6/58 ; 8/60 (13)

+ Number of Animals Died/Number of Live Animals
at the beginning of the intexrval.

() Percent

a Final sacrifice was at 104 or 105 weeks.

Note - The above survival tables are broken into aggregate time
intervals for display purpose only.
Significance of Trend Analysis denoted at Control.
Significance of pairwise comparison with control denoted
at Dose level. (* p < .05 ** p < ,01)

~3
[l
C‘ ]
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Tumoy Analysis:

Pheochromocytoma, Lymphosarcoma, and Progressive Glomerulo
Nephrosis (PGR) was analyzed for the rat studies (Table 3, 4, and
5 respectively). Although there was a survival trend in the ma.e
rat, most of the lesions occurred late. Since there were no
pairwise differences between control and dosed male rats, a time-
adjusted anaiysis was not necessary. There were no survival
disparities for the female rat or either sex of the mice. -
Therefor the Fisher's Exact Test was used for pairwise
comparisons and the Cochran-Armitage Test was used to test for
trends. There was a significant trend (p = .014) for
Pheochromocytona among male rats but no heterogeneity, and no
pairwise differences were detected. There was no significant
trend, heterogeneity, or pairwise comparisons for
Pheochromocytoma among female rats. There were no significant
trend, heterogeneity, or pairwise comparisons with control for
Lymphosarcoma for either sex. There was a highly significant
trend for both sexes (p < .001) for PGN. The heterogeneity Chi-
square for males was significant (p = .03) but was not
significant for females. There was significantly more PGN at the
high dose (1.25%) than the controls (males p = .00, females p =
.007). Also the mid dose (0.125%) males were significantly
higher (p = .005) than controls.

L G T

Hepatocellular carcinoma, adenoma, and adenoma/carcinoma was
analyzed for the mouse studies (Table 6, 7, and B respectively).
There were no survival disparities in the mcuse studies, hence
the same tests were used in these analyses as those used in the
rat study. There were no significant differences found for
hepatocellular carcinoma for either sex. There was a significa=n<
trend for hepatocellular adenoma for both sexes (males p < .00:,
fzmales p = .004). The high dose (12500ppm) mice had
significantly more adenomas than the ccntrols for beth sexes
(males p = .005, females p = .006). There was a significant
trend for adenomas and carcinomas combined (males p = .01,
females p = .001). The high dose (12500) female mice had
significantly more combined tumors than the ccntrols (p = .001}
but the high dose males were not significant (p = .18).

wm

3

<o
~t
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Tzble 3. ISOXABEN - Rat Study, Adrenal Cortex Tumcr
(Pheochromocytoma) Rates®™ and Cochran-Armitage Trend
Test and Fisher's Exact Test Results

Dose | | | i |

(%) 1 0 10.0125 10,125 11.25 hl

| | | 1 s

Males (11759 | 10/5°9 | 9/59% | 18/59 |

l(xsy™ | (17) | (15) 1 (31) |
Female] 3/49 | 2/45 | 4/49 | 1747

l¢6) | (4 | (8 | (2) |

i 1

First mal= tumor observed at 66 weeks in 1.25% dose group.
First fe .ale tumor observed at 102 weekXks in 0.125% dose
group.

Table 4. ISOXABEN - Rat Study, Lyrmphosarcoma Ratest and Cochran-
Armitage Test and Fisher's Exact Test Results

Dose | | | ] |
(%) 0 10.012S5 j0.12%8 11.28 |

| ! | I |

Males | 1/59 | 2/60 | 4/€5> | 32/60 |
¢y 1+ 3 + 7 1 3) |
Female| 2/47 | 0/40 | 1/4€6 | 3/42 |
[¢4) 1 oy 1 (23 1 7)1

! I

First male tumor cobserved at 46 weeks in 0.125% cdcse grcup.
First female tumor obsexrved at sacrifice.

tJ
<o
w
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Table 5. ISOXABEN - Rat Study, Progressive Giomerulo Nephrosis
Rates™, Cochran-Armitage Trend Test, and Fisher's Exact
Test Results

Dose | i ] ] ]
(%Y | 0 10.0125 10.1258 11.25 |

| 1 1 i
Males |26/58 | 33/59 | 40/57 | 51/58 1
1 (47)**|  (56) | (70)**| (88)** |

l

Female|34/61 | 27/59 | 35/60 | 47/60_ _ |
}(56)* | (46) | (58) | (78) |L

+ Tumor Bearing Animals/ Animals at Risk
First male tumor observed at 70 weeks in 1.25% dose group.
First female tumor observed at week 70 in 0.125% dcse
group.

Note - Significance of Trend Analysis denoted at Contrel.
Significance of pairwise comparison with control denoted at
Dose level. (* p < .05, **x p < .01)

-

Table 6. ISOXABEN - Mouse Study, Hepatocellular Caxrcinoma
Rates™, Cochran-Armitage Trend test, and Fisher's Exact
Test Results

Dose | | | | |
{ppm) | ] 1 100 | 1000 [ 12500 |
| | | I I

Males | 9/56 | 5/49 | 5/55 | 3/55 |
f(x6) | (x0) 1 (C9) | (5) |
Female] 0/52 | 1/52 | 0/46 | 2/52 |

:( o I 2y 1 (o)1 (4 {

First male tumor observed at 82 weeks in control group.
First female tumcr observed at 104 weeks in 100ppn dose
group.

!

o9
(]
G
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Table 7. ISOXABEN - Mouse Study, Hepatocellular Adenoma Rates™,
Cochran-Armitage Trend test, and Fisher's Exact Test

Results
. Dose | | i | i
(ppr) | 0 | 100 | 1000 | 12500 !
! | | | 1
Males | 3/44 | 1/41 | 3/47 | 14/48 _ |
LCD** 1 2y 1 (6| (29) I
Female| 0/53*] 3/52 | 2/46 | 7/52** |
LCO)* ) (6) | (4] (13) i

| |

First male tumor observed at 103 weeks in 12500 ppx= group.
First female tumor observed at sacrifice.

Table 8. ISOXABEN - Mouse Study, Hepatccellular Adenowma and/or
Carcinoma Rates™, Cochran-Armitage Trend tesi, and
Fisher's Exact Test Results

Dose | | | | ;
_(ppm) ! 01100 1 1000 | 12500 ]
| [ { | |

Males |12/56 | 6/49 | 8/55 | 17/55 !
(22771 (12) | (1i5) | (31) |
Female| 0/52 | 4/52 | 2/46 | s/52 |
ey 8y (4 1 (17) i

H {

+ Tumor Bearing Animals/ Animals at Risk.
First male tunor observed at 82 weeks in control croup.
First female tumor observed at 104 weeks in 100pp= dose
groups.

Note - Significance of Trend Analysis denoted at Contrecl.
Significance of pairwise comparison with control dencted at
Dose level. (* p < .05, ** p < ,01)

m

TJ
P
<
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TB 7-0037
(7-0139)

TOXICOLOGY BRANCH: DATA REVIEW

Caswell: 419F
EPA Chem: 125851

Chemical: Isoxaben (EL-107)

Study Type: Mutagenicity - Chromosome
aberrations in vivo (mouse micronucleus) -

Citation: Test for Genotoxicity of EL-107 Using a Micronucleus
Technigque in the Mouse :

Accesicn No: 265739

MRID: N/A

Sponsor: Eli Lilly France SA

Testing Lab: C.E.R.T.I. (G. Siou, L. Lerond-Conan, M. el Haitem,
and M. Lacrampe)

Study No: 871
Date: September 6, 1984

Test Material:

EL-107 (Lot No. H02-266-118), wettable powder (% ai not
stated), suspended in peanut o0il for oral administration.

TB Conclusion/Evaluation:

Inconclusive. Presumptive positive results should be

confirmed in a repeat assay, employing additional procedures as
outlined below (TB Evaluation).

Procedures:

Foilowing toxicity testing, three groups of ten adult male
Swiss mice (25-30 g) were intubated twice 24 hours apart with
test material at a cose of 5000 mg/kg/day and sacrificed 24, 48,
and 72 hours following the second dose. Negative controls (a
fourth group given peanut oil vehicle only), and a fifth group of
ten males administered benzene as reference clastogen (positive
control) were killeéd 24 hours after dose. Bone marrow poly-
chromatic erythrocytes (PCE, 2000 from each animal) were examined
for the presence of micronuclei, and group means of micronucleated

PCE compared statistically by Student's t-test and the Mann-Whitney
U) test. -
(U) .23“3
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Study Results:

In 2 preliminary dose-selection test, two of five animals
died following two doses of 10,000 mg/kg 24 hours apart, and
"all treated mice showed siqgns of prostration. Therefore,

a schedule of 2X 5000 mg/kg was chosen as the MTD.

No animals died in the main test (no evidence of clinical
toxicity was reported). Group mean percent of PCE with micro-
nuclei of bemzene-treated mice was significantly elevated (5.54,
p < 0.01) over peanut oil controls (0.10) by both statistical
analyses. Im EL-107 treated groups, slight but significant
(p < 0.01) increases were found in both the 24-hour (0.22) and
48-hour (0.17) groups, but not at 72 hours (0.16).

Study Conclusions:

The author concluded there may be a "slight clastogenic
effect of EL-107" in the mouse, arnd suggest further study (at
24 hours) to assess the validity of this initial assay.

TB Assessment:

The inclusion of individual animal data support the
summary resulilts presented, indicating a consistently slight
but statistically sigificant increase in micronucleated PCE
over controls at the 24-hour sacrifice following a dose of
5000 mg/kg. ¥e note that no justification for not testing
females was offered. Further, although the single level used
was not shown to be & MTD (no climical toxicity was discussed,
nor evidence that a sufficient concentration of test material
was absorbec to cause cytotoxicity at the target), we concur
with the study author's conclusion that EL-107 induces a cyto-
genetic effezt. Thus, the study can be considered inconclusive
evidence for a presumptively positive result in males, deserving
of a repeat study to confirm this effect.

We reccmmmend the following procedural details for the repeat
study:

1. An =qual number of females be tested with EL-107.
2. Evidence of cytotoxicity (e.g., altered ratios of

PCE to NCE) be demonstrated at an MTD (higher than
50C0 mg/kg., but less than 10,000 mg/kg).

T3
o]
[
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3. Sampling bone marrow cells be started as early as
12 hours after dosing, and other groups at 24, 36
and 48 hours postdcese.

Reviewed by: Irving Mauer, Ph.D.
Toxicology Branch

Hazard Ewvaluation Division
. o~
%M(f/—‘[ 7-_{ P

QuIAih W - Yaa o iide
/e fe7

3 22t
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B 7-0037
(C337)

TOXICOLOGY BRANCH: DATA REVIEW - - N
-,373;
Caswell: 413F
EPA Chem: 123851

Chenical: Isoxaben (EL-107)

Study Type: Mutagenicity - Gene mutation in
bacteria (S. typhimurium, Ames Test)

Citation: The Effect of EL-107 on the Induction of Reverse

Mutation in Salmonella typhimurium Using the Ames
Test

Accession No: C754~11

MRID: N/A
Sponsor: Elance (Division of Eli Lilly & Company)

Testing Lab: Toxicology Division, Lilly Research Labs

Study No: 841001AMS1378
Date: October 1984

Test Material:

Technical EL-107 (Lilly Compound No. 121607, (Lot Z10GZ3,
a mixture of three active isomers), 95.5% ai.

TB Conclusions/Evaluation:

Acceptable in demonstrating negative results for induction
of revertents in five histidine auxotrophic tester strains of

S. typhimurium LT-2 (i.e., not mutagenic in Ames tests) for
technical E1-107.

Procedures:

Following cytotoxicity and precipitation tests with strain
TA 100, cultures of five Salmonella typhimurium LT-2 histicine
(his™) auxotrophs (TA 1535, TA 1537, TA 1538, TA 98, TA 10C)
were exposed for 48 hours to test material at concentrations of
0 (DMSO solvent control), 31, 62.5, 125, 250, and 500 ug/plate
(in triplicate), in the absence and presence of a mammalian
metabolic activation (MA) system consisting of microsomal enzymes
(S8) from the livers of Arochlor 1254-treated male Fischer 344
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rats plus cofactors, according to standardized (referenced)
procedures. After the 2-day incubanion period, revertent (Ei§+)
colonies were enumereted using an electronic colony counter.
Appropriate controls were run concurrently, namely: the solvent
{Gimethylsulfoxide, DMSO): the mutagens N-methyl-N'-nitro-K-
nitrosoguanidine (MNNG), 2-nitrofluorene (2NF), and 9-amino-
acridine (9AmAc) for nonactivated tests; and 2-aminocanthracene
(2AA) for activated tests.

A GLP-QA statement, abbreviated protocol, references to
appropriate procedures, and criteria for positive response were
included in the Final Report.

tudv Results:

EL-107 with/without MA was not toxic to TA 100 cells exposed
to concentrations up to 5000 ug/plate (% survival = 109% and
113%, respectively, of solvent control), but dose-related
increased precipitation was evident at doses of 500 ug/plate
and above. Hence, 500 ug/plate was considered the 1imit of
solubility of the test material, and the highest dose assaved.

Neither in the presence or absence of MA were ir -ea~- 3
counts of revertent colonies observed in EL-107-treated c.. :ires
{as noted in Table 3 from the Final Report, attached), in —~>u-
trast to positive controls which responded with greatly increased
colony counts.

Study Conclusions:

The authors concluded that technical EL-107 was not mutacenic
for his reversion in Salmonella typhimurium Ames Assavs.

TB Evaluation:

The study was well conducted under procedures providing
valid results, and demonstrating EL-107 is not mutagenic in
standard Ames Assays when tested to the limit of solubility.

Attachment Reviewed by: Irving Mauer, Ph.D.
Toxicolegy Branch
Evalu;:ion Division
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TABLE 3. AN EVALUATION OF EL-107 rai‘?E!‘T;;;lrxou OF BACTERIAL MUTATION
USIKG THE AMES TEST.
STUDY 841C01AMS137S.
Revertant Colonv Counts (Mean 2 s.p.)?
Treatment Hg/plate TA1535 TA1337 TA1538 TA98 TA100
TEST WITHOUT METABOLIC ACTIVATION
EL-107 500 2121 821 16=3 28%4 10625
250 2023 923 211 2822 12622
125 2535 1024 1224 2426 11024
62.5 20%1 621 13+7 2323 11822
31 2122 821 1621 2525 124215
DﬁSOg 0.05 ml 22%1 720° 1521 2324 11323
DSO 0.05 ml 1935 822 2123 2325 122212
wgd 3 3494264 347627
MNNG 2.5 500421 14092215
9AmAc 160 951497
9amyc 50 94243
28NF [ 528443 680+26
2XF c.5 7828 83210
TEST WITE METATOLIC ACTIVATION
E1-107 500 2529t 1124t 3124 4826 1i£=3
250 2125 1023 3023 40%1 117213
125 20#1 824 3323 37%4 120232
€2.5 1621 943 3123 4226 1232316
31 2123 923 3024 3726 10837
DﬁSGz 0.C5 ml 2324 822 2323 32¢8 10829
DMSC 0.05 ml 21#1 9+2 22+1 364 10111
28 2.5 229%19  215%11 886276 1657272 1549+60
2AA 1.25 - 118215 70216 409217 702¢37 768227
a

Mean * standard deviation of counts from triplicate plates.

b corrected counts for 100 percent of the plate area.
c D4SC control value for the tester strain plated at the initiation of plating.
D%SC contreol value for the tester strain plated at the termination of

Values represent

Fiel:ing.

g ¥ e . .
In tne nor-activated test MANNG scrved ac the prs:tive centrel for straine
TAIRE onl T/4140; 9AmAac was the positive cernt:zol for stra:nm TalS37; and OV7
scrvel ar the positive control for sircine TA133: anl T1AG8 In the activaicd

AR Lt red o

Loaté, Wil

Il Clunled Cud

1..1eveC Lo have
iwe plztes

presendy

beorn o

e SLOTIILL PreT.piiiie.

sTTIIns.

t.:12¢; therefore,
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Irving Mauer., Ph.D. S
Toxicology Branch
Hézard Evaluation Divisien =~ -
Secondary Reviewer: vuauaéA_kJ Bleacacirath //?/?7
TB #7-0037
(7-0139)

Primaery Reviewcr:
' r-\---_.)

TOXICOLOGY BRANCH: DATA REVIEW

Caswell: 419F
EPA Chem: 125831

Chemical: Isoxaben (EL-107)

Study Type: Mutagenicity - Chromosome aberrations in vivo
{dominant lethal test in rats)

A Male Effect and Dominant Lethal Study With EL-107 in

Citation:
the Wistar Rat.

Accession XNo.: 265739

MRID: R/A

Sponsor: Zlanco

Testing La>.: Toxicology Division, El1i Lilly Research Lab.

Study No.: R01984

Date: Cctzcber 1985
EL-107 technical (Lot #210025), 95.5% ai, a mixture

Test Material:
of isomers (
incorporated into feed for dietary administration.

’

TB Conclusions/Evaluation:

Provisionally acceptable in demonstrating no dominant lethality
at dietary concentrations up to 1.25% EL-107 (12,500 ppm, providing
an intake of 932 mg/kg/day). Data on a positive control study
with triethylenemelamine (TEM) are required.

Procedures:

Proven F2 Wistar males (25/treatment group) from a
three-generation reproduction study with EL-107 (R14183) were
maintained on test diets containing 0, 0.05, 0.25, and 1.25% EL-107
({equivalent to 0, 500, 2500, and 12,500 ppm) until they were about
19 weeks o©ld, then mated to untreated virgin Wistar females (1:1)
for two 7-day mating periods. Females were sacrificed on day 20
of gestation, ovaries and intrauterine contents removed, and fetuses

for external and intracranial anomalies. The numbers
implantations, live and dead
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fetuses, and resorptions were recorded. Live fetuses were sexed,
weighed, and classified as normal, variant (i.e., with anomalies
fregquently seen among historical control fetuses and/or not con-
sidered to affect postnatal function or survival), or abnormal
(fetuses with anatomical malformations or changes that would
affect postnatal function or survival).

Means and standard errors for the following reproduction and
developmental indices were calculated: fertility (8% pregnant),
preimplantation loss (% corpora lutea minus implantation sites)
and postimplantation loss (% dead implants per total implant
sites). Dominant lethal mutations (increase in preimplantation
loss/postimplantation death) were statistically analyzed by
Dunnett's t-test on rank-transformed data; fertility rates were
ccmpared by chi-square analysis.

No positive control group was included in this study. The
sensitivity of Wistar rats to dominant lethals was stated to have
been demonstrated in an earlier (unpublished) study* with
TEN, but no data were presented.

The following were included in the Final Report: complete
characterization, stability and homogeneity data on the test
substance; a GLP~-QA Statement; full protocol and (minor) amendments
(none of which affected the conduct of the study or the integrity
of the derived data); both summary tabulations of reproduction,
developmental and fetal parameters and individual animal data:
and cumulative anomaly €ata in control (vehicle) fetuses from

17 previous studies {(spanning the last 4 years).

Study Results:

Assays for potency of the test article in the feed throughout
the study indicated no substantive changes from theoretical
limits (within 1.15 to 2.50%). Determinations of mean daily food
consumption, individual body weights, and theoretical dietary
concentrations of test substance provided the following time-
weighted estimates of test article intake for male rats fed 0,

0.05, 0.25 and 1.25% EL-107: O, 34, 173, and 932 mg/kg/day,
respectively.

No animals died during the study, and no clinical toxicity
attributable to.EL-107 treatment was observed in the males; low
incidences of incisor malocclusion, chromodacryorrhea, alopecia,
chromorhinorrhea, and labored respiration were evenly distributed

* Markham, J.K. and Hoyt, J.A., (1983). A dominant lethal study with
triethylenemelamine (TEM) in the Wistar rat. Toxicology Division,
Lilly Research Lab.
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among all groups. Body weights of high-dose males were significamtly
lower than controls at the beginning of the study, and remained
so throughout the mating trials.

As indicated im the summary tabulation from the Final Report
(attached), there was no apparent effect of treatment on mating
performance and fertility of treated males; of the 25 males fed
0, 0.05, 0.25 and 1.25% EL~107, respectively, 20, 23, 24, and 24
sired at least one litter {(a total 32 of 50 control females, and
35, 45, and 36 of the respective treatment groups were pregnant).
The numbers of live or dead implantations were comparable in all
groups, and no differences were found in either preimplantation
or postimplantation loss.

Fetal parameters appear to have been unaffected by EL-107
treatment. As indicated by the summary group values and individusl
data tabulations, examination of 453, 465, 585, and 507 live
fetuses from the four groups (respectively, control, 0.05, 0,25,
and 1.25% EL-107) revealed no differences from control values
for incidences of runting (defined as fetal weight less than
one-third control mean), gross abnormalities, body weights, or
sex ratios.

Study Conclusions:

The authors concluded that there was no evidence in this
study of a dcminant lethal effect in the progeny of male rats fed
diets containing G, 0.05, 0.25, and 1.25% EL~107 (equivalent to
0, 34, 173, and 932 mg/kg/day) throughcut the spermatogenic cycle
(3 to 10 weeks).

TB Evaluation:

This study appears to have been conducted according to
adeguate prccedures to generate valid results. The treated males
were derived from EL-107-treated parents (constituting the third
generation [F3) of a three-generation study with this test
article), and a clinical effect was evident at least in the high-
dose group (reduced body weight), although no reproductive
parameters were affected at this level (intake of ca 932 mg/kg/day).
Repeated administration of a test subctance over the entire period
of germ cell maturation is an acceptable alternative treatment
protocol for this type of assay, but supported by published data
on only a few retference mutagens {(notably TEM), and the data base
comparing the effects with the conventional protocol (acute or
subacute treatment followed by 8- to 10-week matings) is sparse.
Further, the authcors are faulted for not inciuding the results cf
the study stated to demonstrate the sensitivity of this strain of
rat to TEM~induced daominant lethals (Markham and Hoyt, 1983).
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Although the HDT (1.25% of the diet) provided a fairly high
intake, the clinical toxicity at this level was a carryover of
parental toxicity, with no apparent reproductive effects (such as
reduced fertility, as recommended by EPA Guidelines*). Thus, it
could be argued that this top dose was insufficient to satisfy
the Guidelines criterion that, in the absence of frank toxicity
of the test article by the dietary route, sufficient concentration
of the substance to affect reproductive performance shall be
demonstrated.

This could have been obviated by treating this satellite
group of males (derived from the reproductive segments) by oral
intubation, or parenterally (e.g., i.p.), at a sutficiently high
dosage to guarantee transport of effective concentrations to the
target.

Attachment s

* Gene-Tox Health Effects Test Guidelines, FEDERAL REGISTER Volume
50, No. 188, Friday, September 27, 198S.




ISOXABEN 125851

Page is not included in this copy.

‘Pages _Z27 through 22 % are not included.

The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing process.
Description of quality control procedures.
Identity of the source of product ingredients.
Sales or other commercial/financial information.
A draft product label.

The product confidential statement of formula.

Information about a pending registration action.

The document is a duplicate of page(s) .

zg FIFRA registration data.

The document is not responsive to the request.

The information not included is generally considered confidential
by product registrants. If you have any questions, please contact
the individual who prepared the response to your request.




s &% Y
2&‘1 : ‘: o UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. & WASHINGTON, D.C. 20460

AW mpottt
“zo | 2 18T
OFFICECF
PESTICIDES AND TOX'C SUBSTANCES
MEMORANDUM

SUBJECT: Staff Parcicipation in the Development of Risk
Assessment Guidelines for Non-Cancer Health Risks.

FROwi: Douglas D. Campt, Director
Office of Pesticigde Programs (TS-766{) / 4 ;
. 4 Y
TO: Peter W. Preuss, Chairman l

Risk Assessment Forum (RD-68%)

This is in reply to your memo of December 31, 1986,
requesting Dr. Reto Engler's participation in an inter-office
Workgroup on risk assessment guidelines for non-cancer health
effects.

I approve his participation in this important Agency
effort. Dr. Engler's experience in long~term non-cancer risk
assessment makes him well suited to represent OPP on the
workgroup. We also have appointed Drs. Esther Rinde and John
Quest (both of tne Toxicology Branch) to assist on the
subcommittees of the Workgroup dealing with "less than lifetime
exposure/risk"™ and "severity of effects" respectively.

cc: Pam Bassford (RD-689)
Reto Engler <
John Quest
Esther Rinde
John Melone
Theodore Farber
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

. & WASHINGTON., DC 20460
oV i " ’
OFFCE OF
PESNICOES ANO
TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: REVISION OF EXPOSURE ASSESSMENT R CHILDREN PLAYING
ON RESIDENTIAL TURF TREATED WITH ISOXABEN

TO: Larry Schnaubelt
Product Manager 23
Registration Division (H7505C)

SaUM: David Jaquith

Review Section 1 .
Non-Dietary Exposure Branch %
Health Effects Division (H7509C)

THROU: Michael Firestone, Ph.D., Head
Review Section 1
Non-Dietary Exposure Branch
Health Effects Division (H7509C)

THRU: Charles L. Trichilo, Ph.D., Chief
Non-Dietary Exposure Branch
Health Effects Division (H7509C)

Please find below the NDEB review of ....

HED Project #: 9-1469A

RD of SRRD Record #: 245254, 245255

Registration #:

Caswell #: 419°F

Company Name: Elanco Products

Date Received: 5/17/89 Action Code: 116
Date Completed: 5/31/89 Review Time: 20 days
Deferral to : Biological Analysis Branch/BEAD

Science Coordination and Analysis Branch
TB -~ Insecticide/Rodenticide Support Branch

TB - Herbicide/Fungicide/Antimicrobial )
Support Section 21



HED Project #9-146A Page 2

Elanco Products has submitted a rebuttal to an estimate of the
exposure of children to their fungicide isoxaben, used on
residential turf. The original submission did not contain any

data specific to isoxaben but rather provided an exposure and risk
assessment using surrogate dislodgeable residue data for another
chemical used on turf. In response to this submission, NDEB provided
an estimate for exposures of children on residential turf treated
with isoxaben in a memorandum dated 14 March 1989 (1). Two methods,
one estimating exposure from a correlation found in the scientific
literature between dislodgeable residues and dermal exposure of

fruit harvesters and the other derived using certain arbitrary
assumptions were used for the assessment. Neither »of these technigues
nas been supstantiated. TInese two methods yielded similar dermai
exposures, differing by only about 20 percent. The fruit harvester
correlation, while adequate for some situations, was judged by the
registrant not to be representative of a scenario where children
might be playing on treated lawns. Estimates based on other
agsumptions were considered to be more appropriate for this scenario.

Most of the assumptions used by NDEB and the registrant were similar.
The few assumptions that were different resulted in unequal estimates
of exposure. Detailed explanations of the effects of changes for
each of the assumptions are presented in the following sections.

EFFECT OF INITIAL DISLODGEABLE RESIDUE LEVELS OF ISOXABEN ON TREATED
TURF

The registrant estimated the initial amount of dislodgeable isoxaben
regsidue on a treated lawn to be 1.69 ug/cm2 using a ratio of total
to dislodgeable residues of 4.4. This factor was derived from
data obtained in a field dissipation study measuring dislodgeable
residues of the growth regulator flurprimidol (Cutless 50W) on
turf. No data were submitted to support the use of this conmpound
as a surrogate for isoxaben. The registrant cited similarities in
usage pattern, application rate,and formulation type in defense of
the use of this information to estimate isoxaben residues.
Flurprimidol is not structurally similar to isoxaben. It is not
certain whether isoxaben and flurprimidol exhibit the same properties
with regard to dislodgeable residues and environmental fate. NDEB
used the conservative assumption that the surface residue level
was 11.2 ug per cm2, approximately 6.6 times that estimated by

the registrant using surrogate data from a different compound, and
that all of this material was available for transfer to the child.
It igs NDEB's opinion that surrogate data, while useful for worker
expogsure estimation in some situations, are not applicable for any
exposgsure estimate that can be appreciably affected by the nature
of residues, environmental fate, other specific properties of the
compound in question.

247

-



BEST AVAILAELE COFY

HED Project #9-146A Page 3
EFFECT OF DISSIPATION PATTERN OF ISOXABEN ON TCRF

The proposed label requires that the treated turf be watered within

21 davs of application to activate the fungicide. The assessment
conducted by NDEB assumed that, since the effects of watering the
treated area on residue levels are not known, the quantity of isoxaben
residue on treated turf remained constant over a 21 day period.

It was further assumed that all of the material deposited on a
treated surface was available for transport to the skin. After

this time all material was assumed to be dissipated and no further
exposure would occur. The registrant assumed that residues
dissipation followed first order kinetics and that this decav began
roreizstely after avplicacien. Tr  reqiscrant rzf2rencad a 331l
dissipation study which included mcasurcments of i1soxaben in turf

and in the first 5 inches of soil. The half life of isoxaben residues
on treated turf was estimated to be ¥/ davs. A soil dissipation
study was reviewed in the Isoxaben Addenc = to the Registration
Standard. This study measured scil res.:: -3 after application of
isoxaben at 1.0 1lb ai per acre., The ini. | total residuegs on the
turf or in first six inches of soil were 0.96 lIb per acre. The
relative contribution of residues on the turf foliage to this total
was not reported (2). The registrant then reduced this half life
estimate to 21 days based on the behavior of other lawn treatment
chemicals and on the issumption that the watering of the turf wculd
decrease the surface residues within a 21 day period. After 21

days the residues were agsumed to remain constant at 10 percent of
thogse egtimated for day 21. No supporting data for either of these
assumptions are available. The two dissipation patterns assumed

by NDEB and the registrant are presented in Figure 1. The soil
dissipation study cited above found that, after 211 days and after
receipt of 28 inches of water by the treated plot, the residues in
the surface/six inch samples were still at a level of 0.17 1lb ai

per acre (1.9 ug per cn? if all material is assumed to be located

on the surface). If the unsubstantiated assumption that dislodgeable
residues are decreased by a factor of 4.4 is accepted, the dislodgeable
residues would then be 0.43 ug/cmz. The effect of dissipation
pattern on exposure varies with the spacing of the exposure events.
The overall exposure is more dependent on other assumptions rather
than any specific dissipation pattern. If other assumptions are
kept constant, the dissipation pattern changes the exposure by a
factor of about 1.1-1.4

EFFECT OF CLOTHING

Both NDEB and the registrant assumed that the entire asurface area

of the body would be uniformly expogsed to the surface residues of
isoxaben and that transfer from the treated surface to the skin

was 100 percent efficient. The surface areas of a 2-6 year old

and a child at ages 7~12 were assumed to be 0.7 and 0.9 m2,
respectively. No adjustments were made for the wearing of clothing
in NDEB's previous assessment. The trunk of the body of a child 243
has been egtimated to contribute approximately 34 percent to the
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total surface area (3). If it is assumed that the trunk is covered

by clothing (ie, wearing a tee shirt and shorts) and that the clothing
completely protects covered areas, the dermal component of exposure
would be reduced by that percentage. NDEB notes that clothing is
unlikely to provide complete protection, particularly if it is wet

or torn. Uniform exposure of each area of the body is not likely

to occur and this factor contributes to the uncertainty associated
with these estimates.

EFFECT OF ACTIVITY PATTERN

Both NDEB and the registrant assumed a total of 42 exposure days

per year for 10 years (ages 2-12). NDEB assumed daily exposure

for 21 consecutive days immediately after treatment with 2
apPFilcations gper yYear. The registrant assumed thz 42 expcsure

days were spread out over a 183 day period between two treatments.
Children may be exposed to treated turf for more than 42 days,
depending on climate. The average residues, assuming the registrant's
dissipation pattern, were 0.22 ug per cm< as opposed to the 11.2

ug per cm2 under NDEB's scenario. Both parties assumed 100 percent
transfer between turf residues and the skin and that the entire
surface of a child is exposed only one time per day. The differences
in the spacing of the exposure periods result in a 1.7-9 fold
difference between the exposure estimates provided by NDEB and the
registrant, depending on the other assumptions for a given scenario.

CONCLUSIONS

NDEB has calculated exposures for various combinations of initial
residue level, dissipation order, and activity pattern. The
calculations are explained in detail in Appendix A. The dermal
component greatly exceeded exposure by the oral route. The
regigstrant and NDERBR used some different assumptions to estimate
exposures. Data to support the assumptions used in any of these
calculations are currently lacking. It is reasonable to assume
that the watering of a treated lawn would affect the available
residues in some way. However, since the soil dissipation study
neglected to determine the fraction that remained in or on the
treated turf, it is not possible to determine the magnitude of
thigs effect. Appreciable residues were present in the turf/six
inch fraction after considerable time and after extensive watering
of the treated area. NDEB believes that, in lieu of additional
information, any assumption of a decay pattern, such as the 2l1-day
half life with 90 percent reduction after day 21, is unsupported
and that the conservative assumption of no decay for 21 days is
both prudent and appropriate. The registrant’s assumption of a
dislodgeable residue level of 1.69 ug per cn? is based on surrogate
data for chemicals whose environmental fate and dislodgeable fraction
may, or may not, adequately represent those of isoxaben. The
assumption of complete dissipation after 21 days, which was used
by NDEB, is not so conservative and may underestimate actual
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dislodgeable residues. The differing assumptions and their
approximate effects on the total exposures estimated are summarized
in Table 1. The actual exposure estimatess for each scenario are
presented in Table 2 and also depicted in Figure 2.

NDER notes that a number of other factors could influence the
exposures of individuals to materials on residential turf. The
number of exposure days could be quite different than the 42 assumed
in this assessnent. The clothing worn could range from minimal,
such as a diaper or shorts to long sleeve shirt and trousers.

The activity pattern will change as the individual grows older.
Exposure is also likely *o continue to some extent through adulthood.
The effects of rainfall and the presence of moisture on the turf
coiald aZfact zoth the dissipaticn ¢ the nazterial and the race of
transfer from the treated surface to the skin. The effects of

these factors is not known. It is clear that the exposures of
individuals to compounds used on residential turf presents a complex
matrix of possibilities. Should Toxicology Branch decide that the
rigsks justify a more refined exposure assessment additional data,
both compound specific and addressing activity patterns, will be
necessary.

POSSIBLE OPTIONS TO MITIGATE EXPOSURE

There are some options available for mitigating exposures of persons
contacting treated residential turf that should be considered.
Typical actions such as protective clothing, engineering controls

and extended reentry intervals are not suitable for a residential
turf scenario. One reascnable change that could be incorporated

into the isoxaben label would be to limit the number of applica-
tions to one time per year. A second posgibility would be to reguire
watering the treated lawn before the 21 day interval currently
recommended by the label. HNDEB notes that the effect of watering

on dislodgeable residuesg is currently unknown and that data addressing
these residues would still be necessary in order to conduct a more
reliable exposure assessment.

cc: Corresgpondence file
Isoxaben file
Circulation
TB-HFAS
SACB
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Table 1. Comparison of Assumptions Used by Elanco Products and
NDEB to Estimate the Exposures of Children Playing cn

Lawns Treated with

NDEB ASSUMPTIONS:

The surface residuoe on
treated turf is 131.2
ug/cm2. All of this is
congidered to be available
for transfer to the skin.

T »xapen iz appli=G at tlhe
maximum label rate of 1.33
1b product per acre (1.0 1b
ai/A). Isoxaben is applied
2 times per year at 183 day
intervals.

Residues on the treated
surface remain constant for
21 days after application.
FPollowing this interval all
residues are assumed to
have dissipated.

Isoxaben

Difference
Pactor

(Gallery.

ELANCO ASSUMPTIONS:

6.2-6.8

1.1-1.4

Initial dislodgeable residue
on treated tarf is 1.69
ug/cnz. This estimate is
based ratio of total to
dislodgeable residues of

1.3 for a surrogate cerpaind,
flurprimidol, which 1is

applied in the same manner.
Flurprimidol is NOT
structurally similar to
isoxaben. Isoxaben is appl:ed
at rate of 0.75 1b product

per acre, less than the
maximumr label rate.

Isoxaben is applied 2 times
per year at 183 day intervals.

Reaidues on the treated
surface dissipate with a
half life of 21 days.

After 21 days the surface
residues drop to 8.085
ug/cn2 and remain constant
at this level until the

next treatment. The average
dislodgeable residue level
over this interval is 0.22

. ug/cmz.

[ BEST AVAILABLE £op7 "
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Table 1 (Continued). Comparison of Assumptions Used by Elanco
Products and NDEB to Estimate the Exposures of Children
Playing on Lawns Treated with Isoxaben (Gallery).

Exposure occurs once per
day on the 21 days
immediately following
treatwment. Dermal exposure
occurs over the entire
surface of the child (0.7
and 0.9 m~ for a 2-%5 vear
ot amd oa Tl owear ol
child, respectively).
Repeated contact is assumed
not to occur. Body

weights are assumed to be
17 kg for children 2-6 and
31 kg for ages 7-12.

Oral exposure occurs from
licking a surface egual to
that of one hand AND from
licking the surface of a 3
inch dirameter ball.

Transfer of isoxaben from
the treated surface to the
gskin is assumed to be 100
percent efficient. Skin
surface residues are equal
to those on the treated
area.

Lifetime exposure of a
child will encompass 10
years (ages 2-12). A child
is exposed for 42 days per
year.

1.7-9

Children are exposed to
isoxaben for 42 days per
Yyear, spread over 183 day
intervals after each
treatment. Such exposure
occurs once per day. Repeated
contact 1s assumed not to
scecur.  Zernal exposure
occurs over the entire
surface of the child (0.7
and 0.9 m2 for a 2-6 year
old and a 7-12 year old
child, respectively).

Body weights are assumed

to be 17 kg for children

2-6 and 31 kg for ages 7-12.

Oral exposure occurs from
licking a surface equal

to that of one hand OR
from licking the surface
of a 3 inch diameter ball.

Transfer of isoxaben from

the treated surface to

the skin is assumed to be

100 percent efficient.

Skin surface residues are
equal to those on the treated
area.

Lifetime exposure of a
child will encompass 16
years (ages 2-12). A child
is exposed for 42 days per
year.
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Hed Project No. 9-1469A Page 11
Appendix A.
Calculation of Lifetime Exposures of Individuals to
Isoxaben Apolied to Residential Turf

Assumptions:

1) Children are exposed to isoxaben 42 days per year for 10 years
fages 2-12). No further exposure occurs after that time.

2) The body weights for a 2-6 and 7-12 year old child are 17 and
31 kg, respectively. The corresponding surface areas are 7000
and 9000 cm2.

3) The entire surface area of the child is exposed to the treated
surface. Exposure occurs only one time per day.

4) Transfer of isoxaben from the treated surface ig 100 percent
efficient. Residues on the skin are equal to those on the turf.

5) Dermal penetration 1s assumed to be 11 percent as provided by
the registrant.

6) Oral exposure occurs from licking an area equal to that of one
hand and the surface of a 3 inch diameter ball. The hand surface
area is assumed to be 140 cm? for a 2-6 year old and 180 cm
for ages 7-12.

Calculation of Exposure:

The daily dermal exposure of a child to isoxaben is calculated by
the following equation:

Daily Dermal = Surface Residues (ugipm2) x Surface Area (cm?)
Exposure Body weight (kg) x 1000 ug/mg
(mg/kg)

The annual exposure, adjusted for 11 percent dermal absorption
would be:

Annual Dermal = Daily Dermal Exposure x 42 days/yr x 0.11
Exposure
(mg/kg/yr)
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Hed Project No. 9-1469A Page 12
Appendix A.
Calculation of Lifetime Exposures of Individuals to
Isoxaben Applied to Residential Turf

Combining equations and substituting the appropriate constants
vyields the following:

Mean = (Residue x SA;) + (Residue x SAj) x 42 day x 5 yr x PF
Lifetime BW;_x 1000 BWs x 1000 vear
Exposure 70 years
{mg/kg/yr)
where:
Residue = Average residue (ug/cmz) during the exposure

period

saj = Surface area of a 2-6 year old child = 7000 cm?

SA» = Surface area of a 7-12 year old child = 9000 2m2

BWy = Body Weight of a 2-6 year old child = 17 kg

BWo = Body Weight of a 2-6 year old child = 31 kg

PF = Penetration factor = 11 % = 0.11
Substituting the constant values: -
Exposure = (7000 cm2) + (9000 cm?) x %2 days/yr x 5 yr x 0.11

17 kg 31 kg 1000 uq/mg

70 years
or, after combining constant values:
Exposure = Residue x 2.11

For an average residue level of 11.2 ug/cmz, this lifetime exposure
becomes:

Average lifetime exposure (mg/kg/yr) = 11.2 ug/cm2 x 2.11

H

24 ng/kg/yr

Each of the scenarios conaidered yielda a different average residue
value. The oral component of exposure can be calculated in the
same manner by substituting the appropriate hand surface areas

and the surface area of a 3 inch diameter ball into the above
equationa. The corresponding multiplication factor for estimation
of exposure from surface residues reduces to 0.091.
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MEMORANDUM N U A LA ¢ Albee L
SUBJECT: ISOXABEN EXPOSURE ESTIMATE FOR CHILDREN PLAYING ON -
TREATED LAWNS (NO HED PROJECT NUMBER)
TO: Richard F. Mountfort
Product Manager 23
Registration Division (H7509C) ( _}7“"
FROM: Michael P. Firestone, Ph.D., Chief U/L_glwk’ ~ e
Review Section 1
Non-Dietary Exposure Branch/HED (H7509C)
THRU: Charles L. Trichilo, Ph.D., Chief / /// /
Non-Dietary Exposure RBRranch/HED (H7509C) / ;
DEFERRAL TO: TB-HFAS X i v /y/ P

I. INTRODUCTION

NDEB has been requestad by TB-HFAS to provide exposure
estimates for children who may be exposed to isoxaben
postapplication via contact with treated home lawns, despite the
lack of any chemical specific data. It should be noted that NDEB
previously concluded that using foliar dislodgeable residue (FDR)
data for a surrogate chemical is not acceptable azssessing exposure
to isoxaken; also, data should be generated to delineate the
relationship between home lawn FDR and human exposure (see M.
Firestone memorandum of February 28, 1989).

Despite the lack of any actual data, this assessment will
provide a very rough estimate of dermal and ingestion exposure
utilizing modified versions of two unsubstantiated methodologies
used previously by the Agency. The specific use in question
involves the application of a dry flowable formulation of isoxaben
(GALLERY T5 DF: 75% ai) to home lawns. Bctn daily and annual
exposures have been estimated.
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IXI. DETAILED CONSIDERATIONS

The degree of conservativeness of the assumptions utilized in this
exposure estimation can not be determined without further research.
Previous exposure estimates provided for children playing on home
lawns treated with other pesticides have been estimated using data
showing the pattern of decline of dislodgeable residues on turf
grass. Upon receipt of acceptable chemical specific turf foliar
dissipation data (reflecting different grass varieties at several
geographically diverse sites), NDEB can refine the exposure
estimates provided in this report to more closely represent the
actual exposure level (note: a protocol for such a study should
be submitted for Agency approval prior to its conduct).

The following assumptions were used in this exposure assessment:

1. Respiratory exposure is insignificant compared to dermal or
ingestion exposure.

2. Isoxaben is applied to home lawns twice per year at the maximum
application rate of 1 1lb ai/A.

3. Exposure is assumed to occur daily for 21 days after each
application. In the absence of foliar residue data, NDEB
will assume both that uniform coverage of the home lawn will
occur and that foliar residues will not dissipate during
this exposure period:; after 21 days, residue levels will
dissipate to a level approaching zero due to watering-in (note:
according to the registrant, a worst-case half-life of 87 days
has been determined, thus, residue levels would not be
expected to significantly decline during the first 21 days
after application:; however, according to the label, "Gallery
must be activated within 21-days of application to be fully
effective").

4. Lifetime exposure will encompass 10 years (ages 2 through
12) as assumed by the registrant.

5. Dermal exposure to the child will occur as a result of contact
with the treated grass through such activities as crawling and
rolling.

Dermal exposure can be estimated by utilizing either of two
unsubstantiated methodologies used previously by the Agency.

a) In the first metheod, contact will occur over the entire
body surface area. Any dermal contact will result in a
quantitative transfer of residues from the foliage to
the surface of the skin. This method may not be
conservative since a child could be exposed to much higher
levels if dermal absorption is rapid as he/she contacts
different areas of the treated lawn.
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b) The second method of estimating dermal exposure is to use
a modification (corrected for the relative child:adult body
surface area ratio) of the relationship between dermal
exposure by fruit harvesters and FDR developed by Zweig,
et al. (Journal of Environmental Science and Health, Volume
B20, pp. 27-59, 1985), where:

dermal exposure mg/hr = antilog [(log FDR ug/cm®) + 0.603]
A child is assumed to play outdoors 4 hours per day.

As referenced by the registrant (ICRP 1984), for ages 2 to 6,
assumptions include: t%tal body surface area of 7,000 cm®, hand
surface area of 140 cm‘,and body weight of 17 kg; for ages

6 to 12, assumptions include total body surface area of 9,000
cm®, hand surface area of 180 cmz, and body weight of 31 kg.

All dermal exposure values correspond to the amount of chemical
impinging on the skin surface corrected for a dermal
penetration factor of 11% (see below).

We assume that during the course of an exposure episode, the
child will lick an area of his body equal to the surface area
of both hands and will lick the surface area of a 3-inch
diameter ball. Licking is assumed to quantitatively remove
residues from each respective surface. The surface residues
on the ball are assumed to be equal to the surface residues on
the grass. Possible oral exposure resulting from the ingestion
of contaminated soil has not been considered.

EXPOSURE CALCULATIONS
Dermal Exposure - Method 1: Quantitative Transfer

If isoxaben is applied at 1 1lb ai/A, the surface residues,
assuming uniform coverage, is:

1 1b aj 1 acre 454 g 10° mg
acre X 4047 m b'e 1b b 4 g = 112 mg/mz

The daily dermal exposure to a 2 to 6 year old child is:

2
112 mg 0.70 m 1
m x child x 17 kg = 4.6 mg/kg/day

The annual dermal exposure to a 2 to 6 year old child is:

194 mg/kg/year (4.6 mg/kg/day x 21 days/
treatment x 2 treatments/year)

250
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The daily dermal exposure to a 7 to 12 year old child is:

112 mg 0.90 m? 1
m x child 4 31 kg = 3.3 mg/kg/day
The annual dermal exposure to a 7 to 12 year old child is:

137 mg/kg/year (3.3 ma/kg/day x 21 days/
treatment x 2 treatments/year)

Average lifetime dermal exposure:
{ (194 mg/kg/year x 6 years) + (137 mg/kg/year x
6 years)¥ / 70 years = 28 mg/kg/yr or
7.8 x 10°° mg/kg/day
Assuming (as per the registrant's January 25, 1989 submission)
a dermal penetration factor of 11% (note: NDEB defers the

adequacy of this value to.?B-HFAS), lifetime average daily
exposure would be 8.6 x 10° mg/kg/day.

Dermal Exposure - Method 2:
Zweig-Leffingwell-Popendorf Correlation

1. As in II-A(1) above, uniform goverage results ia a FDR
level of 112 mg/m2 (11.2 ug/cm®).

The daily dermal exposure to a 2 to 6 year old chiid is:
4 hours x 1/17 kg x antilog [(log 11.2) + 0.603] mg/h:r
x 0.7 nf/z.l m’ child:adult surface area ratio

3.5 mg/kg/day

The annual dermal exposure to a 2 to 6 year old child 1is:

I

147 mg/kg/yr (3.5 mg/kg/day x 21 days/
treatment x 2 treatments/year)

The daily dermal exposure to a 7 to 12 year old child is:
4 hours x 1/31 kg x antilog [(log 11.2) + 0.603]) mg/hr

x 0.9 m{/z.l m® child:adult surface area ratio

2.5 mg/kg/day

&
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The annual dermal exposure to a 7 to 12 year old child is:

105 mg/kg/yr (2.5 mg/kg/day x 21 days/
treatment x 2 treatments/year)

2. Average lifetime dermal exposure:

{ (147 mg/kg/year x 6 years) + (105 mg/kg/year x
6 years)] / 70 years = 22 mg/kg/yr

Since methods 1 (28 mg/kg/yr) and 2 (22 mg/kg/yr} give
similar results, the results from method 1 will be used
throughout the rest of this exposure estimation.

C. 1Ingestion Exposure

1. The daily ingestion exposure from licking a 3-inch diameter
(7.6 cm) ball is:

4 pi (7.6 cm/2)? 10 m? 112 ng 1
X cm X m

X 17 or 31 kg =

0.12 mg/kg/day for a 2 to 6 year old; or
0.07 mg/kg/day for a 7 to 12 year old
The annual ingestion exposure from licking the ball is:
daily exposure x 21 days/treatment x 2 treatments/year =
5.0 mg/kg/year for a 2 to 6 year old:; or
2.9 mg/kg/year for a 6 to 12 year old

2. The daily ingestion exposure from licking a body surface area
equivalent to that of both hands is:

2

140 or 180 cm 112 mg/m? 1

10,000 cm“/m X X 17 or 31 kg =

0.09 mg/kg/day for a 2 to 6 year old; or

0.07 mg/kg/day for a 7 to 12 year old
Annual ingestion exposure from licking both hands is:

3.8 mg/kg/year for a 2 to 6 year old; or

2.7 mg/kg/year for a 7 to 12 year old

2538
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3. Average lifetime ingestion exposure =

[(5.0 + 3.8 mg/kq/yr X 6 years) + (2.9 + 2.7 mq/Kg/Vyr X 6 years)?!
70 years

= 1.23 mg/kg/year or 3.4 X 1073 mg/kg/day

C. Average Daily Total (Dermal plus Oral) Exposure

Total average daily exposure summing the values for dermal
exposure (corrected for dermal penetration) and oral exposure
would be:

8.6 x 103 mg/kg/day (dermal) + 3.4 x 1073 mg/kg/day (oral) =

1.2 x 102 mg/kg/day

IXI. CANCER RISK ASSESSMENT

Assuming the registrant's derived value for the cancer potency of
2.1 x 107 (mg/kg/day) ' (note: NDEB defers the adequacy of this
value to TB-HFAS), incremental lifetime risk would be 3 x 107
(1.2 x 102 mg/kg/day exposure x 2.1 x 10~ per mg/kg/day) .

IV. CONCLUSIONsS

1. The estimate derived above regarding exposure is considcred
conservative. As stated previously, =vEB will be able to
refine these exposure estimates upon receipt of actual isoxaben
residue data. Additionally, the extrapolation from foliar
residue levels to estimated dermal contact cannot be revisecd
without further research in the areas of residue transfer and
child behavioral patterns.

2. NDEB defers to TB-HFAS the adequacy/accuracy of both the

registrant-derived dermal penetration factor of 11% and cancer
potency factor of 2.1 x 10",
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Note to the PM: sSince DEB/HED now considers pesticides used on
turf grass as a food use, RD should ensure that DEB reviews this
action including any label restrictions designed to prevent use on
grass grown for seed (see Attachment from DEB dated January 26,
1989) .

Attachment

cc: William Burnam
Sue Rathman
Marsha Van Gemert
Isoxaben file
Correspondence file
Circulation
SACB
DEB
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January 26, 1989

Note To: Anne Lindsay (RD)
Rick Tinsworth (SRRD)

Subject: Tolerance or label Restriction for Pesticides Used on
Turf Grass

The recent incident in the Pacific Northwest concerning
residues of Tilt on grass seed screening has pointed ocut the
need for residue data or additional label restrictions on
products useid on turf grass. In the past OPP classified turf
grass uses as non-food uses, since the label restrictions were to
prohibit the grower from using the grass as an animal feed.
However, the grass seed processors are not necessarily aware of .
the pesticides (and their associated label restrictions) used by
the growvers. In addition, recent information from BEAD indicates
seed processors in Region X routinely sell screening for cattle

feed (See Attached Memo).

A better way to label turf grass uses which are already
classified as non-food uses would be to add or revise the
restriction as follows: "Do not use on grass grown for seed™:.
In this way the grower, who should be aware of the label
precautions, would know not to use a pesticide on grass which was
being grown for seed. In those cases where removal of the label
restriction is desired, tolerances would need to be established.
Labels containing directions for use on "grass grown for seed™
would require tolerance data to determine pesticide residues in
the seed, screening and meat, milk, poultry and eqgs, or removal
of the seed use from the label.

I recommend that OPP implement a program to add this label
restriction to turf grass uses classified as non-food uses, so
that incidents such as Tilt can be avoided in the future. A Data
call-in will be rzeded to address the older chemicals.

In additior.,, uses on alfalfa, clover and small grains grown
for seed should also be reevaluated. I believe these are also
food uses, since seed screening and othar plants parts can be
used as animal feed. 1In addition, alfalfa gsr~~uts are a good .
human food. Note that OPP approved special locil need uses for
alfalfa grown for seed in Washington as non-food uses only after
the state agreed to take the responsibility for assuring that no
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part of crop (including seed screenings) was used as food or

- feed. See the attached emergency rules agreed to by the State of
- Washington.) We should follow-up with the state on how their
program is actually working.

Please contact me if you have any questi
subject.

es L. Trichilo, Chief
Dietary Exposure Banch

Attachments

cc: W. Burnam, HED
Al Jennings
Bill Jordon
A. Rathman
K. Arne, Reg X
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MEMORANDUM

Subject: The use of grass seed screenings in animal feed.

To: Chuck Trichilo. Chief
Residue Chemistry E.anch

- / -
From: Joseph A. Ferrante, Econonis Z/
Biological and Economic Analy Division

Thru: Allen L. Jennings, Director = —ké- ¢{ P
Biological and Economic Analysis Dividion

Introduction

We have completed a market analysis of grass seed production
in the Pac.ific Northwest (Washington Idaho, Oreqom). Tnis
analysis also includes a discussion of the market £for straw and
screenings/chaff which are byproducts of grass seed farming and

processing

Grass seeds are harvested by shaving off the top part of
mature grass (ie. grass that has been allowed to flower and
produce seeds) The bottom part of the plant is mowed and
collected for straw. After the straw is harvested., the remaining
stubble is burned in the field or plowed under (ncte: grass field

fires have been banned in Oregon).

Grass seeds are cleaned and praocessed by remocving the

screening/cnaff from the top portion of the plant. The
screenings (which are comprised of parts such as the huskx hull,

and awns) are pelletized to produce animal feed.

The remainder of this memo briefly presents our findings
from an analysis of the market for grass seed and grass seed
byproducts We will alsc present the extenc to which grass seed
screenings .are- used in the animal feed market. This information
should be useful in deciding whether or not tolerances need t- be
established for pesticides used on grass seed crops.

(W
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¢ Findings

- o There are 350 6@0 - 406¢ @00 acres producing grass seed rn
. the Pacific Northwest.

© This acreage yields 33d - 350 million pounds of grass
seed.

0 The Pacific Northwest accounts for 68 - 70 percent of the
national grass seed production.

o0 The price of grass seed ranges from $.40 per pound for
low quality grass (eg. rye grass) to $1.60 per pound for
high quality grass (eg. Kentucky bluegrass).

o Gross revenue for grass seed in the Pacific Northwest,
excluding the sale of byproducts, 1s between $150 - $29@
million.

o Profits vary according to the variety of grass seed
produced. The per acre profits for Kentucky bluegrass
{a high quality grass) are about $566 - $66@.

o Approrimately 70 - 190 million pounds of screenings are
produced during grass seed processing.

o Almost all of the screenings (99 percent) are pelletized
for cattle feed. The remaining 1 percent is used as
mulch.

0 The price of screenings is based on the market price for
barley and fluctuates accordingly. Typically screenings
sell for $35 - $75 per ton.

o Therefore gross revenues for grass seed screenings are
S1 2 - $3.8 million in the Pacific Northwest.

o Cattle eat approximately 13.5 billion pounds of feed
annually in the Pacific Northwest The feed is mainly
comprised of corn, sorghum, and oats.

0 Most grass seed screenings are consumed by cattle in
Oregon Washington, and Idaho. These screenings account
for less than 1 percent of the total (annual) cattle feed
market in this area.

1f you need any more information regarding the prcduction of
grass seeds grass seed screenings, and the relative importance
of its use in the animal feed market please do not hesitate to
contact me at 557-1753.
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QFFICE OF
PESTICIODES AND TOXIC SUBSTANCES

SUBJECT: CORRIGENDUM: To the memo dated May 1, 1987---
wIsoxaben, Rat and Mouse Study - Qualitative Risk
Assessment of Combined Toxicity and Oncogenicity
Study. Caswell #419F

FROM: ¢c.J. Nelson, Statistician X?éi94?,’

Science Support Section
Science Analysis and Coordination Branch, HED (TS-769C) -

TO: Clark Swentzel
Review Section II
Toxicology Branch-Herbicide, Fungicide and Antim-
Microbial Support, HED (TS-769QC)

THRU: Richard Levy, M.P.H., Leader-Biostatistics Team
Science Support Section i L-2V1-¥F
Science Analysis and Cocrdination Branch, HED (TS-763C)
and

John A. Quest, Ph.D., Head WW &'/31 '$.4

Science Support Section
Science Analysis and Coordination Branch, HED (TS-769C)

The following changes were brought to my attention on August 18,

1988. Two hepatocellular carcinomas in male mice were coded as
hepatocellular adenomas by the reviewer. Table 6, male mouse
hepatocellular carcinoma and Table 7, male mouse hepatocellular

adenoma were corrected and are shown below. There was no change

to Table 8, male mouse hepatocellular adenoma and/or carcinoma.

The second paragraph of the tumor analysis changed slightly. It -
is shown below with the changes made by bold underline.

Tumor s1s:

Hepatocellular carcinoma, adenoma, and adenoma/carcinoma
were analyzed for the mouse studies (Table 6, 7, and 8
respectively). There were no survival disparities in the mouse
studies, hence the same tests were used in these analyses as
those used in the rat study (Fishers exact test was used for
pair-wise comparisons and the Cochran-Armitage test was used to
test for trends). There were no significant differences found
for hepatocellular carcinoma for either sex. There was a
significant trend for hepatocellular adenoma for both sexes
(males p < .001, females p = .004). The high dose (12500ppm)
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mice had significantly more adenomas than the controls for both
sexes (males p = .017, females p = .006). There was a
significant trend for adenomas and carcinomas combined (males p =
.01, females p = .001l). The high dose (12500) female mice had
significantly more combined tumors than the controls (p = .001)
but the high dose males were not significant (p = .18).
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< Table 6. ISOXABEN - Mouse Study, Hepatocellular Carcinoma

. Rates™, Cochran-Armitage Trend test, and Fisher's Exact
- Test Results

Dose | | | | |
(ppm) | 0 | 100 | 1000 | 12500 |
| | | | |

Males | 9/56 | 5/49 | 5/55 | 5/55 |
I(x6) | (x0) | (9 | (9 |
Female| 0/52 | 1/52 0/46 | 2/52 |

1co) |
|

(¢ 2)

(0)

(4) |
]

First male tumor observed at 82 weeks in control group.
First female tumor observed at 104 weeks in 100ppm dose

group.

Table 7. ISOXABEN - Mouse Study, Hepatocellular Adenoma Rates’,
Cochran-Armitage Trend test, and Fisher's Exact Test

Results

Dose | | l | |
(ppm)}1 O | 100 | 1000 | 12500 ]

| | | | |

Males | 3/4i*| 1741 | 3/47 | 12/48 |
1¢C7)""1 2 | (6) | (28 * |
Female| 0/5%*1 3/52 | 2746 | 7/52** |
1co)y™"1 (6)y | (4) 1 (13) |

|

First male tumor observed at 103 weeks in 12500 ppm group.
First female tumor observed at sacrifice.

cc: Bernice Fisher
Esther Rinde
Author, Chemical, Statistics, Caswell, One liner, and
Reading File.




