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SUBJECT: Peer Review of Bromacil

FROM:

TO:

Esther Rinde, Ph.D. E’.W 9/13/88’
Scientifiz Mission Support staff (TS-769c)

Robert Taylor
Product Manager # 25
Registration Division (TS-767c)

The Toxicology Branch Peer Review Committee met on Sept. 9, 13987
to discuss and evaluate the weight-of-the-evidence on Bromacil

with

A.

.Judith Hauswirth

particular reference to its oncogenic potential.

Individuals ir Attendance:

1. Peer Review Committee: (Signatures indicate /
concurrence with the peer review unless otherwise
stated.)

Theodore M. Farber

Reto Engler

Richard Hill

Richard Levy

Ak '
Jack Quest ()jﬁ(au A W
Esther Rinde iljj&A ﬁﬁku&ﬂ
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A. 2. Reviewers: (Non-committee members responsible for
data presentation; signatures indicate technical
accuracy of panel report.)

Linda L. Taylor

Marcia Van Gemert

Bernice Fisher /f{;qplll

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

William L. Burnam ézc%ég”“vm~—-

m—

Anne Barton

NN
Nt e
Robert Beliles , _ﬁ:?;4iédﬂFCZi*%é&424?
Diane Beal - é [dpen K aéé sgké

B. Material Reviewed:

The material available for review consisted of DER's, one-liners,
and other data summaries prepared by Dr. Taylor; tables and
statistical analysis by B. Fisher. The material reviewed is
attached to the file copy of this report.

cC. Background Inro ion:

Bromacil (5-bromeo-3-gec-butyl-6-methyluracil) is a non-selective
herbicide used to control a wide range of perennial weeds and
grasses in industrial and agricultural areas. Bromacil, also
called Hyvac X Bromacil Weed Killer, INN 976, BOREA, BROMAX 4G,
BROMAX 4L, CYANOGEN, HYVAR X, HYVAR X-L, ROUT, URAGON, UROX "B%,
~ UROX "HX", was a Registration Standard (9/30/82), and was issued
a tolerance of 0.1 ppm for pesticide residue on citrus fruits.

Structure of Bromacil: {

HaC
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D. a of © e t idenc omacil:

1. Rat Oncogenicity Study
Reference: Two-Year Feeding Study in Charles River CD
Rats - Haskell Laboratory:; Sherman, H. and Kaplan, A.M.
Appl. Pharm. 34:189-196, 1975; Pesticide Petitiom No.
6F 0499; MRID 00022077

Bromacil was adnministered in the diet {containing 1% corn ¢il) %o
groups of 36/sex/group Charles River CD rats at 0, 0 (replicate
controls), 0.005, 0.025, or 0.125% - equivalent te 50, 250, 1250
ppm, respectively, for two years.

NEOPLASTIC LESIONS!

Thyroid follicular cell adenomas (found only in the high dcse
(1250 ppm) females) and thyroid light cell adenomas (in males at
all three doses) were not considered to be compound related.

NON-NEOPLASTIC LESIONs!

Thyroid follicular cell and light cell hyperplasia were seen in
all animals, including controls, but the incidence was slightly
higher in the high~dose animals (the degree of hyperplasia was
said to be slight in all cases). The increased incidence of
follicular cell hyperplasia in high-dose females did not occur in
the same 2 females bearing tumors. Hypertrophy and hyperplasia
of the parathyroid were also reported in all animals, including
controls.

Historical Controls: Data for spontaneous turmors of the thyroid
were not available.

This study was conasidered inadequate and of little use in the
weight-of-evidence determination, based on insufficient number of
animals tested, and high mortality during study: 58% of Control
I, 38% of Control II and 33% of high-dose male animals were found
dead. The thyroid lesions (although mainly non-neoplastic) were
however noted.

1 .
~See Reviewver's Table and comment {rage 3a).
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Reviewer's Tables

2Light cell adencmas, as follows:

FEMALES MALES
Control Control Low Mid High Control Controcl low Mid High
1 3 1 0 5(1)* 0 0 2 1 1

* () rumber of adenomas found by LLT

25on-necplastic lesions of the thyroid and parathyroid were as follows:

FEMALES MALES

C € Ilow MiZd High c c Low Mid High
FOCAL FOLLICULAR
CELL HYPERPLASIA 2 3 0 0 11 1 10 7 8 g
FOCAL LIGHT CELL
HYPERPLASIA 8 2 2 0 6 1 0(2) 1 2 13(12)
PARATHYRCID
HYPERTROPHY 1 3 2 0 2 2 9 10 6 9
PARATHYROID
HYPERPLASIA 2 4 3 0 3 2 8 16 6 g

() # found by LLT

COMMENT: The number of animals per group for which no thyroid was available
for examination (or were autolyzed) is shown below. There were 36 animals/sex/
croup at study initiation. :

MALES FEMALES

Contrcl 1 Control IA Low Mid Hich Control I Contrcl IA Low Mid High
zl 12 11 11 14 11 10 13 18 14

{
2The denominators (by inference) are presumably as follows:
for Males: Control I, Control IA, Low, Mid, and Bigh dose,
respectively = 15, 24, 25, 25, 22; and for Females: 25, 26, 23,
18, 22. These data were not confirmed by the Reviewer or
analyzed by the Tox Branch Statistics Team, since the study was
considered inadequate, as indicated on page 3.

- 5




4
2. Mouse Oncogenicity Study

Reference: Eighteen Month Feeding Study in CD-1 Mice
Haskell Laboratory #893-80; EPA Accession # 244069~
244071, Dec. -1, 1980.

Bromacil was administered in the diet (containing 1% corn oil) to
groups. i CD-1 mice, 80/sex/group, at 0, 250, 1250, or 5000 ppm
fzz 18 months.

NEO T ONL :

There was a statistically significant increase in combined
hepatocellular carcinoma/adenoma at the high dose (5000 ppm),
compared to concurrent controls and a significant dose-related
trend for hepatocellular carcinoma and combined
carcinoma/adenoma in male mice. There were no dose-~related
increases in hepatoc¢ellular tumors in female mice. (Tables 3 and
4 in B. Fisher memo3, 4/7/88 - ATTACHMENT 1).

NON-NEOP TIC IONS:

Hepatocellular hypertrophy in malz mice occurred with the
following incidences: 3/69 (4%), 1/69 (1%), 17/68 (25%), 47/68
{69%); the incidences in female mice were: 0/74 (0%}, 3/74 (4%),
3/72 (4%), 12/72 {(17%) for doses of 0, 250, 1250, 5000 ppm,
respectively. In males, there were alsc dose-related increases
in testicular abnormalities.

Historical Controls: Data from control male CD-1 mice sacrificed
at 18 months in three 2-year and five 18-month feeding studies
run between 1978 and 1985 at Haskell (the testing laboratory) are
summarized below. The incidence of hepatocellular carcinoma and
carcinoma/adenoma, combined in treated male mice at 5000 ppm
exceeded that reported for historical controls at Haskell.

Incz.dence4 (%) of Liver Tumors in Control Male CD-1 Mice
From 18 Month Studies

Adenoma Carciroma
Range (%) Range(%:
Males 43/393 (10.9%) 6.8-13.8% 25/393 (5.6%) 5-10%

Combined adenoma/carcinoma
(assuming no d?uble-counting) = 69/373 (17.6%)

3pased on complete reanalysis of data completed after Peer
Review Meeting (results of reanalysis were consistent with data
presented at the xmeeting).

A . .
*Number of tumors/Number of Animals EZxamined

ey
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D. 2. Mouse Oncogenicity Study (continued)

HTD: The Committee determined that the MTD had been reached at
the high dose in males, based on 13% depression in body weight
gain; high dose males also had increased atrial thrombosis. In
female mice, the MTD was probably exceeded at the high dose,
based on an apparently significant increase in mortality: 64% at
the high dose vs 46% in controls, with a pairwise significance of
p< 0.05 (Table 2 in Fisher memo, 4/7/88 - ATTACHMENT 1).

E. Additional Toxicology Data on Bromacil:
1. Metabolism

Bromacil wae excreted in the rat urine, principally as S-bromo-6-
hydroxymetiyl-3-sec~butyl uracil; trace levels of bromacil and
two other metabolites (not identified) were also detected.

2. Mutagenicity

Bromacil gave a positive response in the Drosophila sex-linked
recessive lethal test”® for gene mutations at 2, 3, 5 and 2000 ppn
in feeding solution. Positive responses were alsc seen in two
mouse lymphoma L5178Y cell assay55'7' Mutagenicity and
cytotoxicity of Bromacil are apparently enhanced by metabolic
activation®. In an Unscheduled DNA Synthesis assay®, no
incorporation of Bromacil (with or without activation) was
observed.

Bromacil was negative in the following assaysS:

Mouse dominant lethal

Salmonella typhimurium (His+ Reversion)
Saccharomyces cerevisiae (Mitotic Recombination)
Escherichia coll WP2 (Try+ Reversion)

Bacillus subtilis (Relative Toxicity)

57. Environ. Sci. Health B15(6), 867~906 (1980).

6Genetic Toxicology-An Agricultural Prospective. R.Flech
and A.Hollaender, eds. Plenum Press, New York (1982).

-

7Evaluation of Selected Pesticides as Chemical Mutagens. In
Vitro and In Vivo Studies. SRI, PB 268-647 (1977).



E. 3. ey mental and Reproductive Effects:

None of the available studies were adequate.

4. Structure-Activity Correlations

Bromacil is structurally related to 6-methyl-2-thiocuracil, which
1:.as been shown to produce thyroid tumors in rats®, in one study:
in another study in White rats, no tumors were noted, but the
thyroid showed diffuse and focal hyperplasia; in a third study,
in albino rats, thyrcid adenomas were produced. Another analog,
6-methyluracil produced thyroid adenomas éfollicular and solid),
hyperplasia, and increased thyroid weight’ in White rats.

It was noted that although Bromacil and é6-methyluracil
structurally resemble thiouracil, neither contains the thionamide
structure that is necessary for anti-thyroid activity with that
class, which includes thiouracil, propylthiouracil and
methimazole.

There is also structural resemblance of Bromacil to another class
of thyroid inhibiting compounds, which includes Resorxrcinol.
Resorcinol has demonstrated antithyroid activity in hkumans and

in animals”?, however, 4-Hexyl-resorcinol showed ng neoplastic or
non-neoplastic lesions of the thyroid in either rats or mice [NTP
Peer Review, 3/4/87107,

'BSurvey of Compounds Which Have Been Tested for Carcinogenic
Activity (1974-75) NCI.

9 W.L. Green. (1978) . Mechanisms of Action of Antithyroid
Compounds, In The Thyroid, S.C. Werner and S.H. Ingbar, eds.,
Chapter 4. New York: Harper and Row. 1978.

10personal Communication from Dr. Richard Hill, 6/8/88.

9
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F. Weight of Evidence ‘Considerations:

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

Bromacil fed in the diet (up to 5000 ppm) to CD-1 mice, produced
a statistically significant increase in the incidence of combined
carcinoma/adenoma at the HDT in the livers of male mice only
(p<0.01). There was also a significant dose-related trend for
hepatocellular carcinoma (p<0.05) and for combined hepatocellular
carcinoma/adenoma (p<0.0l1) in these males. The incidence of
hepatocellular carcinoma and combined carcinoma/adenoma in
treated male mice at 5000 ppm exceeded that reported for
historical controls at Haskell (the testing laboratory).

A dietary study (up to 1250 ppm) in Charles River CD rats was
considered inadequate by the Peer Review Committee, however
thyroid lesions (mainly non-neoplastic), significantly increased
in females at the high dose, were noted.

Bromacil is a structural analog of 6-methyl-2-thiouracil and s~
methyluracil, both of which have been shown to produce thyroid
tumors in rats (neither Bromacil nor é6-methyluracil contains the
thionamide structure, which is associated with anti-thyroid
activity with this class). Bromacil is also structurally
similar to another class of anti-thyroid compounds, which is
includes Resorcinol; 4-Hexyl-Resorcinol was negative for
oncogenicity in rats and mice.

Bromacil was mutagenic in the Drosophila Sex-Linked Test, and in
2 mouse lymphoma assays. Bromacil was negative in a number of
octher assay systems: mouse dominant lethal, S. cerevisize, E.
coli, Bacillus subtilis, Salmonella typhi. It was also reported
to be negative in an Unscheduled DNA Synthesis assay.




G. Clasgification of Oncogenic Potential:

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

Bromacil produced a statistically significant increase in
hepatocellular tumors in the male mouse at the HDT. Adaitional
supporting evidence was provided by data from structurally
related compounds and some positive mutagenicity studies.

Scme members of the Committee considered the above to be "limited
evidence" and that therefore Bromacil should be classified as
Group C, if the Guidelines were to be rigidly applied. Others
thought that the evidence was "1nadequate" and thus warranted
only a Group D classification, since the tumors were of a commen
type (mouse liver), seen only in one sex (male), only at the HDT,
and only at the end of the study.

Both of the above arguments, and the information that the
Registration Standard has asked for the mouse study to ke
repeatedll, were considered. The Committee agreed to defer
classification of Bromacil at this time, pending receipt and
evaluation of the repeat mouse study.

NOTE: Although the Registration Standard did not require it,
it was strongly recommended that the rat study be repeated, as
well (Memo to RD - ATTACHMENT 2).

i

1The mouse study was to have béen a 2-year study; however,
iz had to be terminated after 18 months due to a ngh mecrtalicy
rate at test weeks 52 to 76, especially among male mice.
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OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES

MEMORANDUM

SUBJECT: Bromacil Mouse Study - Updated Qualitative Risk
Assessment

Caswell No.: 111

FROM: Bernice Fisher, Biostatistician &, .., vy ’75/8
&

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

TO: Linda L. Taylor, Ph.D.
Sectiun II, Toxicology Branch
Hazard Evaluation Division (T5-769C)

THRU: Richard Levy, M.F.H., Leader-Biostatistics Team y,
Scientific Mission Support Staff f 7/
Toxicology Branch ' : ( S SN
Hazard Evaluation Division (TS-769C)

N i
\

“-7-¥% ;\\/

and
Reto Engler, Ph.D., Chief
Scientific Mission Support Staff J/
Toxicology Branch A A
Hazard Evaluation Division (TS-769C) /

Summary v

The analysis of the mouse study for males, indicated no
differential survival problems with different dose levels of
bromacil for a period of 18 months.

while in female mice there was a significant increasing
trend in mortality with increasing doses of bromacil. In the
pairwise comparisons with control and {the highest (5000 ppm)
dose level, mortality rates were significantly different.



007712
2= v

Male mice had a significantly increasing trend in both
liver (adenomas and/or carcinomas) tumors and in liver
carcinomas only. The pairwise comparison of controls and the
highest (5000 ppm) dose indicated a significantly different
liver (adenomas and/or carcinomas) tumor rate.

Female mice showed no significant tumorigenicity.

Background

An 18-month 95% bromacil study in CD-1 strain of mice
was conducted by Haskel Laboratory (No. 893-80, Accession
No. 244069) for E.I. du Pont and completed in 1981. The study
contained 640 mice, stratified by sex and weight and then by
randomization, assigned to groups of 80 males and females of
equivalent weights. The dose level groups of dietary bromacil
were 0, 250, 1250, and 5000 ppm. Evaluation of the toxicolegical
results were to be made at the end of a 2-year period, but
because the observed rate of mortality was so large during
the test weeks of 52 toc 76, especially among male mice, the
study was terminated after 18 months.

Survival

No significant increase in male mortality with dose
i increments of bromacil was found by using the Thomas, Breslow,
and Cart program (1977). See table 1 for details.

3 Female mice did have a significantly (p = .00764 Cox‘s

4 test and p = .0045, Gehan-Breslow test) increasing trend

4 in mertality with dose increments of bromacil. Pairwise

; comparisons with control, indicated significant (p = .03,

both Cox and the Gehan-Breslow tests) increased mortality

in the highest (5000 ppm) dose group. See table 2 for details.

Tumor Analysis

Male mice did have a significant (p = .012) increasing
trend in liver {(adenomas and/or carcinomas) tumor rates with
increasing doses of bromacil. Males also had a significant
(p = .020) trend in liver carcinoma rates. The trend analysis
was based upon the Cochran-Armitage Trend test. The pairwise
comparisons with controls by means of the Fisher Exact test
resulted in a significant {(p = .034) difference in the high
15002 ppm) dose group for combined liver adenomas and/or

carcinomas in the maie mice. See tabhe 3 for details.

Since female mice did not have any appreciable liver
(adenomas and/or carcinomas) tumor rate differences among the
varying dose levels, statistical evaluation was not attempted.
See =aple 4 for details.



-3

Table 1. Bromacil, Mouse Study — Male Mortality Rates®
and a Cox or Generalized K/W Test Results

Dose Weeks
(ppm) 0-26 27-52 53-80 Total

0 1/80 7/79 43/72 51/80 (64)
250 1/80 3/79 46/76 50/80 (62)
1250 2/80 5/78 39/73 46/80 (58)
5000 0/80 6/80 38/72 44/80 (55)

Table 2. Bromacil, Mouse Study - Female Mortalits Rates®
and Cox or Generalized K/W Test Results

Dose Weeks
(~pm) 0-26 27-52 53-80 Total

0 0/80 . 6/80 31/74 37/80 (46)**
250 3/80 3/77 37/74 43/80 (54)
1250 2/80 6/78 42/72 50/80 (62)
5000 1/80 7/79 43/72 51/80 (64)*

*Number of animals that died/number of anlmals alive
at beginning of interval.
()Percent.
Note: Time intervals were selected for display purposes
only.
Significance of trend denoted at Control.
Significance of pairwise comparison with control
denoted at Dose level.
*n ¢ .05, **p < .01. i

pomsn
Lo
ot
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Table 3. Bromacil, Mouse Study - Male Liver Tumor
Rates™ and Cochran-Armitage Trend Test
and Fisher's Exact Test Results

Dose (ppm)
Liver Tumor 0 250 1250 5000
Adenoma only 3/69 7/69 3/68 7/68
4) (10) (4)2 (10)
Carcinoma 5/68 4/69 4/68 10/68
(7) (6) (6) {15)
Adenoma and/or 8/69 11/69 7/68 17/68
carcinoma (12)* (16) {10) {(25)*

+Number of tumor bearing animals/number of animals examined
excluding those that died before week 53. .

{)Percent.

apppearance of first adenoma - week 63.

Appearance of first carcinoma - week 72.

Note: Significance of trend denote at Control.
Significance of pairwise cumparison with control
denoted at Dose level.

*p < .05, **p < ,01.

Table 4. Bromacil, Mouse Study - Female
Liver Tumor Rates<

' Dose (ppm) v

Liver Tumor 0 250 1250 5000

Adenoma only 0/74 1/74 0{12 0/72
{0) (1)2 {0)

Carcinoma 1/74 2/74 0/72 1/72
(1) (3)b {0) (1)

. {

Adenoma and/or 1/74 3/74 - 0/72 1/72

carcinoma (1) (4) (0) (1)

*Number of tumor bearing animals/number of animals examined
excluding those that died before week 53.

()Percent.

aappearance of first adenoma - week 81,
Appearance of first carcinoma - week 75.
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MEMD RANDUM

SUBJECT:

FROM:

THRU:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

OFFICE OF
PESTICIDES AND TOXIC SURSTAMNCES

Bromacil Peer Review

Robert J. Taylor

Product Manager (25)
Registration Division (T8-767C)
Linda L. Taylor, Ph.D. W MC W
Toxicology Branch, Se n III {/ / ?g

Hazard Evaluation Division (TS-769C)

Marcia van Gemect, Ph.D. /7 / 7
./L&Lu 4 2, /
Toxicology Branch, Section III }? G/ .44

Hazard Evaluation Division (TS-769C)

This is to inform you of the recommendations of the Peer Review Tommittee
regarding Bromacil and additionali testing requivements.

Lt the Peer Review Committee meeting on Bromacil, the Committee agreed O
defer classification of Bromacil at this time, pending receipt and
evaluation of the repeat mouse study vequested in the Registration Standard
on Bromacil, and strongiy recommended that the rat study be repeated as

well.

13
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OFFICE OF
PESTICIODES AMND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Bromacil Mouse Study - Updated Qualitative Risk
Assessment

Caswell No.: 111

FROM: Bernice Pisher, Biostatistician &\’w %L«’ 77:578
<1

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

TO: Linda L. Taylor, Ph.D.
Section II, Toxicology Branch
Hazard Evaluation Division (TS-769C)

THRU: Richard Levy, M.P.H., Leader-Biostatistics Team
Scientific Mission Support Staff 47
Toxicology Branch ' Lo

3

Bazard Evaluation Division (TS-765C)

and

Reto Engler, Ph.D., Chief
Scientific Mission Support Staff ’
Toxicolegy Branch

Hazard Evaluation Division (TS-763C) /l

Summary

The analysis of the mouse study for males, indicated no
differential survival problems with different dose levels of
bromacil for a pericd of 18 months.

While in female mice there was a significant increasing
trend in mortality with increasing doses of bromacil. In the
pairwise comparisons with control and the highest (5000 ppm)
dose level, mortality rates were significantly different.
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Male mice had a significantly increasing trend in both
liver (adenomas and/or carcinomas) tumors and in liver
carcinomas only. The pairwise comparison of controls and the
highest {5000 ppm) dose indicated a significantly different
liver (adenomas and/or carcinomas) tumor rate.

Female mice showed no significant tumorigenicity.

Background

An 18-month 95% bromacil study in CD-1 strain of mice
was conducted by Haskel Laboratory (No. 893-80, Accession
No. 244069) for E.I. du Pont and completed in 1981. The study
contained 640 mice, stratified by sex and weight and then by
randomization, assigned to groups of 80 males and females of
equivalent weights. The dose level groups of dietary bromacil
were 0, 250, 1250, and 5000 ppm. Evaluation of the toxicological
results were to be made at the end of a 2~year period, but
because the observed rate of mortality was so large cduring
the test weeks of 52 to 76, especially among male mice, the
study was terminated after 18 months.

Survival

No significant increase in male mortality with dose
increments of bromacil was found by using the Thomas, Breslow,
and Gart program (1977). See table 'l for details.

Female mice did have a significantly (p = .0076, Cox's
test and p = .0045, Gehan-Breslow test) increasing trend
in mortality with dose increments of bromacil. Pairwise
comparisons with control, indicated significant (p = .03,
both Cox and the Gehan-Breslow tests) increased mortality
in the highest (5000 ppm) dose group. See table 2 for details.

Tumor Analysis

Male mice did have a significant (p = .012) increasing
trend in liver (adenomas and/or carcinomas) tumor rates with
increasing doses of bromacil. Males also had a significant
(p = .020) trend in liver carcinoma rates. The trend analysis
was based upon the Cochran-Armitage Trend test. The pairwise
comparisons with controls by means of the Fisher Exact test
resulted in a significant (p = .034) difference in the high
(5000 ppm) dose group for combined liver adenomas anZ/or
carcinomas in the male mice. See table 3 for details.

Since female mice did not have any appreciable liver
(adenomas and/or carcinomas) tumor rate differences zmong the
varying dose levels, statistical“evaluation was not zattempted.
See -able 4 for details.
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Table 1. Bromacil, Mouse Study - Male Mortality Rates*
and a Cox or Generalized K/W Test Results

Dose Weeks
{ppm) 0-26 27-52 53-80 Total
0 1/80 7/79 43/72 51/80 (64)
250 1/80 3/79 46/76 50/80 (62)
1250 2/80 5/78 39/73 46/80 (58}
5000 0/80 6/80 38/72 44/80 (55)

Table 2. Bromacil, Mouse Study — Female Mortality Rates™
and Cox or_ Generalized K/W Test Results

Dose Weeks
{-pm)  0-26 27-52  53-80 Total
0 0/80 6/80  31/74 37/80 (46)**
250 3/80 3/711  31/74 43/80 (54)
1250 2/80 6/78  42/72 50/80 (62)
5000 1/80 7/79  43/72 51/80 (64)*

*Number of animals that died/number of animals alive
at beginning of interval.
()Percent.
Note: Time intervals were selected for display purposes
only.
Significance of trend denoted at Control.
Significance of pairwise comparison with control
denoted at Dose level.
*p < .05, **p < .01. {

o
\.n\)



~4-

Table 3. Bromacil, Mouse Study - Male Liver Tumor
Rates™ and Cochran-Armitage Trend Test
and Fisher's Exact Test Results

Dose (ppm)
Liver Tumor 0 250 1250 5000
Adenoma only 3/69 7/69 3/68 7/68
(4) (10) (42 (10)
Carcinoma 5/62 4/69 4/68 10/68
(7) "% (6) (6) (15)
Adenoma and/or 8/69 11/69 7/68 17/68
carcinoma (12)* (16) (10) (25) *

*Number of tumor bearing animals/number of animals examined

excluding those that died before week 53,

()Percent.
dAppearance of first adenoma - week 63.

Appearance of first carcinoma - week 72.

Note: Significance of trend denote at Control.
significance of pairwise comparison with control
denoted at Dose level.

*p < .05, **p < ,01.

Table 4. B8romacil, Mouse Study - Female
Liver Tumor Rates™

Dose (ppm)

Liver Tumor 0 250 1250 5000

Adencma only 0/74 1/74 0672 0/72
(0) (1)@ (0) {0)

Carcinoma 1/74 2/741 0/72 1/72
(1) (3t (o) (1)

Adenoma and/or 1/74 3/74 0/72 1/72
carcinoma (1) (4) (0) (1)

*Number of tumor bearing animals/number of animals examined
excluding those that died before week 53.

()Percent,

aappearance of first adenoma - week 81, C
Appearance of first carcinoma -~ week 75, -
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SUBJECT:

O

FFOM:

This is to
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

OFFICE OF

PESTICIDES AND TOXEC SUBSTANCES

Bromacil Peer Review

Robert J. Taylor
Product Manager (25)
Registration Division (TS-767C

Linda L. Taylor, Ph.D.
Toxicology Branch, Se
Hazavrd Evaluaticn Division (TS~769C)

4
Marcia van Gemert, Ph.D. / nau ¢ 2_/ /
.Toxicology Branch, Section III ” : W % X’Y

Hazard Evaluation Division (T8-769C)

inform you of the recommendations of the Peer Review Committee

vegarding Bromacil and additioanal testing requirements.

2

At the Peer Review Committee meeting on Bromacil, the Committee agreed o
defer classification of Bromacil at this time, pending receip*t and
evaluation of the vepeat mouse study vequested in the Registration Standard
on Bromacil, and strongly recommended that the rat study be vepeated as

well.

o ‘ e q"ﬁ
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FHEMORANDUM
SUBJECT : Rscheduled Peer Review Meeting on Bromacil

FROM: Jonn A. Quest Jﬂ4
Scientific Mission Support Staff
Toxicology Branch/HED (TS-769)

Tou: Addressees

The peer review on Bromacil, originally scheduled for
August 12, 1987, has peen rescheduled for wecnesday,
September 9, 1987 at 11:3U A.M. in Dr. Farper's oZfice

(Rm. 821, CM-2). Data packages have already been distributed.

ADDRESSEES

T. Farber
"W. Burnam

E. Rinde

J. Hauswirth
R. Engler

L. Kasza

R. Levy

B. Fisher

L. Taylor

. VanGemert
R. Beliles
D. peal

A. Barton

U. Barnes

X. ©Hill

1
[®]
C
{1}
.
s
e
~
[0}
~1
w
3

T3
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i M g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
A & WASHINGTON, D.C. 20460
74, ppgt®

wnesss  FILE CgP

MEMORANDUM orricr or

PEETICIDES AND TOXIC SUBSTANCES

SUBJECT: Peer-~Review of Bromacil

FRON: Reto Engler, Chief

Scientific Mission Support Staff 12;2_’4

Toxicology Branch/HED (TS-769)

TO: Addressees /

Attached for your review is a pockage on Broaccii prepeorel
by Dr. L. Taylor.

A meeting to discuss the weight-of-the-evidence is scheduled
for Wednesday, August 12, 1987, at 11:00 As in Dr. Farber's
office (Rm. 821 CM-2).

Attachment ' /6\9/

ADDRESSEES

' T. Farber . . \)‘) WJ
¥. Burnan

/ E. Rinde W Cj )

J. nHnauswirth

J. Quest

L. Kasza (Lli/y )

R.

Levy
T iy Imoan - ’

da . Lay.LU.L

M. Van Genert

k. Beliles “
Beal 95

Barton
nill

e O

o~

519 6/23/87 sp .
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g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
g

wasHETOm, 5 1000 FILE COPY

MEMORANDUM T ) FFICE OF

o
PESTICIDES AND TOXIC SUBSTANCES

SUBJECT: Bromacil, Mouse Study-Males, Re-evaluation
of Survival Caswell No. 111

FROM: Bernice Fisher, biostatistician 432 - ;Z.
Scientific Mission Support Staff J&L \§;€>@f7
Toxicology Branch
Hazard Evaluation Division (TS-769C)

TO: Linda L. Taylor, Ph.D., Section III
Toxicology Branch
Hazard Evaluation Division (TS-769C)

THRU: Richard Levy, M.P.H., Leader-Biostatistics Team
Scientific Mission Support Staff k S-{-—'ﬁ'_l
Toxicology Branch
Hazard Evaluation Division (TS-769C)

and

Reto Engler, Ph.D., Chief ;77

Scientific Mission Support Staff é;f T

Toxicology Branch : L t_//)

Hazard Evaluation Division {TS-76%2C) // ~
,

’

<~

A statistical re-evaluation of the survival component in
the 18-month feeding study of 95% Bromacil in CD-1 male mice
was needed because previously(see memorandum on Priliminary
Risk Assessment for Bromacil-B. Fisher, 12/85) it was evaluated
by the Peto Prevalence method. Currently a more relevant way
to analyse survival, is to use the Thomas, Breslow, and Gart
computer program for Trend analysis and pairwise comparisons.

Data on mortality from the Bromacil male mouse study for
dose levels of 0, 250, 1250, and 5000 ppm was used to assess
survival. The results indicated as in the above mentioned
memorandum, that there was no significant increase in mortality
with the given dose increments of Bromacil.

Reference

Thomas, D.G., Breslow, XN., and Gar=z, J.J. {1977)-
Trend and Homogenity Analysis of Procortions and Life
Table Zata, Ccmputers and Bicmedical Researcn 1U, pgs 373-381.

[g%]
(g
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

F“-E {:GPY JUN 2 31987

MEMORANDUM ’ OFFICE OF

PESTICIDES AND TOXIC SUBSTANCES

SUBJECT: Peer~Review of Bromacil

FROM: Reto Engler, Chief
Scientific Mission Support Staff ) ‘Z )

TO:

by

Toxicology Branch/HED (TS-769)

Addressees

Attached for your review is a package on Bromacil prepared
br. L. Taylor.

A meeting to discuss the weight-of-the-evidence is scheduled

for Wednesday, August 12, 1987, at 11:00 A in Dr. Farber's
office (Rm. 821 CM-2).

Attachment
ADDRESSEES
T. Farber
wW. Burnam
E. Rinde
J. Hauswirth
J. Quest
L. Kasza
R. Levy
B. Fisher
L. Taylor
M. Van Gemert
R. Beliles
D. Beal
A, Barton
R. Hill
{
19 6/23/87 sp
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®
§ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
(}3 WASHINGTON, D.C. 20460
€
OFFICE OF
PESTICIDES AND TOXIC SUBSTANCES
MEMORANDUM

SUBJECT: Peer Review: BROMACIL

TO: The Peer Review Committee for Bromacil
Toxicology Branch (TS-769C)

FROM: Linda L. Taylor, Ph.I%W %y/?f

Toxicology Branch
Hazard Evaluation Division (TS-769C)

THRU: Marcia van Gemert, Ph.D. -
Toxicology Branch M- Uan 3//'7’/f7
Hazard Evaluation Division (TS-769C

Attached is a report prepared for the Peer Review Committee
on Bramacil. One-liners, DER's, and other pertinent information
and memoranda are included.

Please contact me if additional data are required prior to the
Committee meeting.

[
'
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APPENDICES

ONE-LINERS
PHASE II TOXICOLOGY PROFILES OF BROMACIL SALTS-11/25/81
DER FOR TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS-7/20/81
REVIEW OF TERATOLOGY STUDY IN RATS-6/17/83
REVIEW OF: REPRODUCTION STUDY IN RATS
CHRONIC TOXICITY STUDY IN DOGS
2-YEAR CHRONIC RAT STUDY
Dated 10/5/66
DATA REVIEW OF MOUSE ONCOGENICITY STUDY-10/83
PRELIMINARY RISK ASSESSMENT MEMO AND UPDATE-1/4/85 & 5/1/87
HISTORICAL CONTROL DATA ON LIVER TUMORS IN CD-1 MICE
REFERENCE DOSES (RFD) FOR ORAL EXPOSURE
TABLE X
TABLES XXIII & XXIV
HISTORICAL CONTROL DATA F
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BROMACIL

I. Background

Bromacil, 5—bram—3—_s_<-3__c_—butyl—6—methyluracil, was a Registration Standard
(published 9/30/82) and the subject of a pesticide petition (6F0499) request-
ing a tolerance of 1 ppm on pineapples and citrus fruits. 40 CFR 180.210
established a tolerance of 0.1 ppm for residues on these fruits. Bromacil is
a non-selective herbicide used to control a wide range of perenial weeds and
grasses in industrial and agricultural areas. Synonyms: Hyvac X Bramacil Weed
Killer, INN 976, BOREA, BROMAX 4G, BROMAX 41, CYNOGAN, HYVAR X, HYVAR X-L,
ROUT, URAGON, UROX "B", UROX "HX".

The acute oral toxicity (LDgg) of Bramacil is 3.04 grams/kg. One liners for
studies that have been reviewed by the Toxicology Branch (not this (LLT) reviewer)
are attached. Only a spot check of the data was performed by LLT.

II. Metabolism

The principal campound isolated fram rat urine was S5-bramo—6-hydroxymethyl-—
3-sec-butyl uracil, which was identified by thin-layer chromotography,
infrared spectra, NMR, and mass spectrophotarer. Two unidentified metabolites
occurred at trace levels; Bromacil was also present in trace amounts.

5-Bramouracil, a metabolite of Bramacil and a potent mutager, was not detected
in the urine of rats or production plant workers (see Phase II Toxicology
Profile of Bramacil and Salts, 11/25/81, attached).

III. Structure-Activity RelatioriShips

tructures of Bromacil and its degradates (Pages lA-1C), as well as structurally
related campounds (uracil, 6-methyl-2-thiouracil, and 6-methyl uracil; page 1D)
are shown in the attached pages. The latter 2 compounds are discussed under V.

IV. Summary of Short-Term Tests

a. Mutagenicity

Published data from various sources make up the data base on mutagenic
potential.. Bromacil showed a positive response in the Drosophila Sex-Linked
Recessive Lethal Test (2, 3, 5, 2000 ppm in feeding solution).l Positive
responses were seen in two point/gene mutation in eukaryotes bioassays (mouse
lymphoma L5178Y cells and D. melanogaster).z Another published assay usinc
L5178Y mouse lymphoma cells heterozygous at the thymidine kinase (TK) locus,
with and without metabolic activation, provided evidence that Bramacil increased
+he mutation frequency in a concentration-related manner, above the spontaneocus
frequencies observed in the controls. The presence of the'metabclic activation
system appeared to enhance the mutagenic and cytotoxic effects of Bromacil-.

In a DNA synthesis test of Bromacil, with and without metabolic activatiorn, ro
incorporation into DNA was observed.3 The results fram these publishea studies
cn mutagenic potential are listed below.
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Figure 1. Bromacil and its degradates (* denotes pasitign of the radiolabel):
(1) 3-sec-butyl-5-acetyl-5-hydroxyhyantoin; (II) 3-sec-butyl-6-methyl-
uracil; (I11) 3-sec-butyl-ketohydantoin; (IV) sec-butyl-urea, (V) 3-
sec-butyl-3H-imidazole-2,4-dione; (VI) 3-sec-butyl-S-hydroxyhydantoin,
(VII) S-bromo-3-sec-butyl-5,6-epoxy~-6-methyl-uracil.
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Figure 1. Bromacil and its degradates (* denotes posit?qn of radiolabel):

(A) 5~bromo~3-sec-buty1-6—hydroxymethylurac11; (8) S5-bromo-
3-(3-hydroxy-1-methy]propy1)-G-methyluracil; (C) 5-bromo=3-
(c-hydroxymgthy}propyl)-6-methy1urac11.
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Figure 1. (Continued): (D) S-bromo-3-(2- hydro*y-l-methyipropy])-6—methy1-
uracil; (E) S-bromo-3-(3-hydroxy-l-methylpropyl}-6=hydroxymethy!-

uracil, (G) S-bromo-6-methyluracil; (Dimer) 4A, 10A-dibromo-3,9-di-
sec-butyl-48, 108-d1methy1-cyc!obutadi[l 2-0: 4-DPQ]pyr1m1d1ne-2 4,8,10-
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Point/Gene Mutation< Chranosanal Effects<
Prokaryote Eukaryote
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Bramacil {95.9%) was one of several pesticides tested for genotoxic properties
by the use of a battery of in vitro and in vivo methods3. Bromacil was negative
in all tests (listed below).

Mouse daminant lethal

Salmonella typhimurium (His* Reversion)
Escherichia coli WP2 (Try* Reversion)
Saccharomyces cerevisiae (Mitotic Recambination)
Escherichia coli (Relative Toxicity)

Bacillus subtilis (Relative Toxicity)

UDS (DNA Repair)

b. Special Studies
1) Enzyme Induction

No studies on the campound's potential to induce the hepatic mixed function
oxidase system were located.

2) Teratology

a) Species/Strain: New Zealand white rabbit
Testing Facility: Hazleton

This study was classified as minimum data, according to the One Liner.

However, the DER (attached) states that the study is unsatisfactory and that a
new study should be performed. Bramacil was fed in the Fiet at levels of O,
50, and 250 ppm on the 8th to the 16th day of gestation.. Some of the does were
sacrificed and Caesarean sections were performed on day 28 of gestation: the
remainder were allowed to deliver normally. One third of the fetuses were
prepared for skeletal examination. The maternal and fetal toxic and
teratogenic NOELs were stated in the One Liner to be > 250 ppm (HDT). The

DER states that this study is without merit for detemmining the teratogenicity
of Bromacil.

we
S

(%
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b) Species/Strain: Sprague~Dawley Rat
Testing Facility: Stanford Research

This study was classified as minimum (See study revie# and One Liner, attached).
There were 10 animals per graup (adult males and females) exposed to Bramacil

via inhalation at dose levels of 38+2, 78+6, or 165+6 ng/m3 for 2 hours per day
from the seventh through the fourteenth (13) day of gestation (not clear why
males were utilized). The controls (20 animals) were exposed to the solvent,
DMSO. The liver and gravid uterus were weighed; live fetuses were weighed and
examined; uteri were examined and the number of resorptions recorded; fetuses
were prepared for necropsy or fixed for skeletal analysis; pathology was performed
on selected tissues (study reviewed in memo dated 6/17/83).

Results

Body weight, food consumption, and litter size were said to be camparable,
There were no signs of toxicity. Resorptions were higher at the 165 mg/m3
(high dose) level compared to the other treated groups, but lower than
controls. There was a significant dose-related reduction in fetal weight
compared to control, but no teratogenic or pathologic response was reported.
It was concluded that the NOEL for terata was 165 mg/m3, or 7.92 mg/kg.

Comment: It is to be noted that, under the conditions of this study, Bromacil
was without significant (maternal) toxicity, ‘indicating that the doses used
may not have been adequate. Additionally, justification for the route of
exposure was not provided, and too few animals per dose level were studied.
This reviewer (LLT) would reclassify this study as supplemental.

3) Reproduction Study

Species/Strain: Charles River CD rats
Testing Facility: Haskell Laboratory for Toxicology & Industrial Medicine

Animals utilized in this study were fram the chronic study (reviewed below~MR636).
After 12 weeks on the diets, 12 male and 12 female rats were selected rardamly
from the control (0%) and mid-dose (0.025%) INN 976 graups. This Fo generation
produced Fla and Flb generations, and were returned to the chronic study after
the Flb generation was weaned. Twelve animals/sex/group of the Flb generation
were randomly selected from 5~6 litters at weaning; at approximately 110 days of
age, the animals were mated within their respective diet graups to produce the
r2a and F2b generations. The same procedure was followed with the F2b generation
to produce the F3a and F3b generations. When the pups of the F3b generation were
weaned, 2 males and 2 females from each group were selected fram each of 5 litters
and subjected to histopathological evaluation. The indices reported were listed
as fertility, gestation, viability, and lactation. The review (memo dated
October 5, 1966) stated that there were no marked differences between control

and treated groups (gross or microscopic pathology), and there was no mention of
any deformity in the offspring. The One Liner lists this study as core minimum;
nowever, only one dose level was tested, and too few animals were utilized at
study initiation to adequately address the reprocductive aspects of Bramacil.

~his reviewer would reclassify this study as core supplemental.



V. Summary of Lifetime Studies

a. Oncogenicity Feeding Study in Mice

Species/Strain: C(D-1 mouse
Testing Facility: Haskell Laboratory for Toxicology & Industrial Medicine

Mice (80/sex/group) were administered Bromacil INN-976 (95%) in the diet (1%
corn oil suspension) at levels of 250, 1250, and 5000 ppm for 18 months. The
study was classified as Core Minimum data. After the first vear, mortality

was greater in the two highest dose groups compared with controls of both

sexes, and the study was terminated at 18 months. Food consumption data were
not obtained. No significant difference was observed in the survival rates of
male mice using the Peto "Death Rate" method of statistical analysis (see
Preliminary Risk Assessment memo dated January 4, 1985). A recent re-evalu-
ation of these data using the Thomas, Breslow, and Gart computer program for
trend analysis and pairwise comparisons4 confirms this. For females, there was
a significant (p<0.05) increase in the rumber of animals in the mid- and high-cose
groups that died. Throughcut the study, body weights of the high—-dose animals
were significantly lower than controls. There was a significant increase in
the mean liver weight of both sexes of the high dose, compared to control at
necropsy. Diffuse hepatocellular hypertrcophy was observed in both male and
female high-dose mice and in the mid-dose males, and centrolobular vacuolizatico
was observed in the low—dose males. Additionally, there was a dose~related
increase in testicular abnormalities. There was seminal vesicular distention
at the low dose; spermatocyte necrosis, sperm calculi, and interstitial cell
hypertrophy/hyperplasia at the mid- and high-dose levels, and focal atrophy cf
semineferous tubules at all dose levels. The high-dose male group also displivez
as increase in atrial thrombosis. No NOEL was established; the LEL was stated
to be 250 ppm (memo dated October 1983).

With regard to liver neoplasms, no liver tumors appeared until the second
year of the study. The changes in the rate of liver tumors over the 18-month
study were analyzed by the "Prevalence and Tren " method of Peto (see Tables
ITI and IV of Risk Assessment memo). It is stated that the dose-related
trend for liver carcinoma and/or adenama was statistically significant (p<0.02;
for males at the final kill. Additionally, although the trend was significarc
(p<0.03) using the total data, it was mainly affected by the data at the end
of the study. Using the x2 statistic, there was a significant (p<0.05)
increase in liver tumors, comparing the highest dose males with control males.
Further, the combination 0, 250, and 1250 doses compared with the 5000 dose
yields a significant difference (p<0.02) in the application of Fisher's

Exact Test. '

MALES ‘ Control 250 ppm 1250 ppm 5000 pom
hepatocellular - {

adenamas and/or carcinomas 8 11 ' 7 i
number of mice in gzoup 72 76 73 e

* 5< 0.02 (see Preliminary Risk Assessment memo dated 1/4/85)
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The incidence of hepatocellular hypertrophy in the males was as follows.

Control Low Mid  High
Hepatocellular hypertrophy 3 1 17 47

The control and low-dose hypertrophy was described as diffuse, while the mid-
and high-dose hypertrophy was described as midzonal and centrilobular. Females
did not exhibit any dose-related effect for liver tumors. However, the incidence
of hepatocellular hypertrophy was increased in this group {0 in controls, 3 in
hoth che low— and mid-dose groups, and 12 in the high-dose group).

Historical data from several color studies in CD-1 mice are attached. The
carbined average incidence of hepatocellular adenamas/carcinamas is reported5
as 5% for males and 2% for females in studies ranging from 81-105 weeks.

A quantitative risk assessment for Bramacil is described in the Preliminary
Risk Assessment memo of 1/4/85. Using the Multistage model, the carcinogenic
notency is calculated to be: Q%1 = 3.8.40073 Z

b. Chronic Oral Toxicity Studies in Dogs

Species/Strain: Beagle dogs
Testing Facility: Haskell Laboratory for Toxicology & Industrial Medicine

Dogs (one to two years of age at start; 3/sex/group) were fed Bromacil for 2
years at dose levels of 0, 50, 250, and 1250 ppm. No deletericus effects were
reportedly observed at any dose level. Because of an apparent discrepancy (~oted
by LLT) in the Reference Doses (RFDs) for Oral Exposure memo, the data for tnis
study were reviewed more thoroughly. In contrast to the original raview [(merD
dated October 5, 1966), two deaths occurred at the high dose level (cre of each
sex) a- week 55, in addition to the one reported in the low dose (female) at 32
weeks. Since these two additional deaths were not reported in the study cepert,
the causes are not known. There was some decline in body weight reperted at the
high dose level during the first part of the study (both sexes). A spot check
of the body weight data by this reviewer (LLT) shows that the decrease at che
high dose remained at study termination. The high-dose male weights varied from
74-89% of control from week 4 through week 54, and were 72% of control values at
104 weeks. The high—dose females varied fram 35 to 90% of control between weeks
7 and 54. At study termination, the two remaining high-dcse females were
comparable to the controls. A second discrepancy noted in the RFD memo is that
there is only one dog study, not two. The One Liners also list two dog stadies.
The Toxicology Branch memo dated 6/17/83 is apparently a supplement o the
nriginal raview. BRecause of the differences noted in body weight, it would
appear that the NOEL should be set at the 250 ppm level. The RFD mero is in
eror as o the NOEL, which is listed as 12.5 mg/kg. This should read 6.25
~q/xg; the LFL, 31.25 mg/%Xg. This study was ciassified as Core “inimun 2ata.
“his reviewer (LL7} would reclassify this study 35 Supplemental 'too faw animals:
age of docs at szxdy initiation). ) !
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Rats (36/sex/group) were fed ground Purina Laboratory Chow containing 1% corn oil
and 0, 0, 0.005, 0.025, or 0.125% INN 976 for 2 years {two identical ccntrol
groups were used). The high-dose females showed a consistently inferior bocdy-
weight gain throughout the study (75% of Control I, 85% of Control IA at study
termination), which was reflected in a lower food consumption for this group.
Food efficiency was slightly lower for this group also. Mortality was said to be
canparable among the groups (Table X, attached), but the number of animals
available at study termination was small (range: 8-17; average: males-10;
females-12). At the high dose level, there was said to be a slight effect upon
the :hyroids (see below). Focal light cell hyperplasia and focal follicular
cell hyperplasia were seen in the control animals, hut the incidence was slightly
higher in the high-dose animals. The degree of hyperplasia was said to be

slight in all cases. One follicular cell adenama was reported in one high-dose
female in the original review. A spot check of the data (LLT) indicates the
occurrence of a second follicular cell adenama in another high-dose female and
light cell adenomas, as follows.

FEMALES MALES
Control Control Low Mid Hich Control Control Low Mid High
1 3 1 0 5(1)* 0 0 2 1 1

* () number of adenomas found by LLT

Non-necplastic lesions of the thyroid and parathyroid were as follows:

FEMALES MALFS

c C Iow Mid High [ c low 4id High
FOCAL FOLLICULAR
CELL HYPERPLASIA 2 3 0 0 11 1 10 7 3 9
FOCAL LIGHT CELL
HYPERPLASTA 8 2 2 0 6 1 0(2) 1 2 13(12)
PARATHYROID
HYPERTROPHY 1 3 2 0 2 2 9 10 8 9
PARATHYROID
HYPERPLASIA 2 4 3 0 3 2 ] 10 6 8

() 4% found oy LLT

A list of tre various lesions of the thyroid that were observed are presentes
i in Tables A and B, and the tumors and non-neoplastic lesions cbhserved in this
study (as provided by the stucy report) are presented in Tables XXIII and XXI.,

attached. Te original review memo is dated 10/5/66 (Appendix Z).

COMMENT: T2 number of animals per group £or which no thyroil was available
for examinartion (or were autoiyzed) is shown below. There wers 36 zrnimals/sex
qroup at sty initiaticn.
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MALES - FEMALES

Control I Control IA Low Mid High Control I Control IA Low Mid High
21 12 11 11 14 11 10 13 18 14

Regarding the incidence of thyroid tumors, the thyroid was not among the organs
listed in a publication on spontanecus tumors in control CD rats (attached),
nor was it listed in the historical data from several color studies in Charles
River CD rats (attached). This tumor was displayed only in the high-dose (2)
females. The incidence of focal follicular cell hyperplasia (noted above) is
increased in the high-dose females, wnich lends support to the argument of a
progressive lesion in this organ. However, neither female displaying the

tumor showed hyperplasia.

Note: This study is classified as core minimum in the One Liner; the NOEL was
set at 250 ppm (12.5 mg/kg/day); the LEL at 1250 ppm {62.5mg/kg/day), based on
slight body weight retardation. However, the number of animals at study
initiation was below (36/sex/qrcup) that stated in the criteria. Additionally,
the number of animals found dead during the study, and probably lost to analysis,
was generally high (39% of Control I, 25% of Control IA, 27% of high-dose

males), especially in the males. Therefore, this reviewer (LLT) would reclassify
this study as supplemental, although the thyroid effects would appear to be

real and this aspect should be further addressed.

Coenment: The structurally-related compound, 6-methyl-2-thiocuracil, has been
shown to produce thyroid tumors in rats®. 1In a study in white rats, no tumors
were noted, but the thyroid structure deviated from normal with microfollicular
diffuse hyperplasia, irregular diffuse hyperplasia, and focal hyperplasia noted
at 10 months (15 mg/100 grams body weight, 6 days/week, I.G., total dose-4.5
qgrams, 300 days duration). Another study in albino rats given 15 mg/rat, 6
days/week by stomach tube (duration unknown) resulted in thyroid adenamas.
Three other studies of limited duration have resulted in thyroid tumors in rats
dosed with 6-methyl-2-thicuracil. Another compound., 6-methyluracil, also
produced thyroid adenomas (follicular and solid), hyperplasia, and increased
thyroid weightb.
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TABLE A

The tables below lists the group and animal number plus the number of days on
test and the thyroid lesion(s) observed, by sex.

MALES

Control I Days Lesion® Control IA Days Lesion*

54765 188 F,.G 54845 720 A

54721 675 B,F 54800 735 A

54716 734 A 54916 735 A

54894 734 E 54734 735 A,B
54780 735 A
54738 735 A
54939 735 A
54943 735 A,B
549209 735 A
54873 735 A

Low Dose Days Lesion*

54901 589 A

54865 632 F

54857 709 A

54775 736 A

54747 736 A

54829 736 A,F

54915 736 A,D

54922 73¢ A

54759 736 B,D

Mid Dose Days Lesion

54769 68¢ A

54758 - 706 A

54821 736 A

54810 736 A

54938 736 A,B

54819 736 A,B

54863 73¢& A,D

54967 736 A

54814 736 E

High oose Days Lesion* High Bcse Days Lesion*
(cont'3d)

54940 37C B 54895 734 A,B

54742 37¢ B,H 54937 734 A

54865 577 A,B 54929 - 734 D

54959 64¢ A 54729 734 {A,B

54950 64¢ A 54868 734 A,B

54963 64é B 54850 734 A,B

54722 . 702 B 54951 735 B

54837 70¢& A,B 54736 735 B

54895 734 A,B

-
——




FEMALES

Control T Days Lesion*
55096 372 B
54969 589 B
55191 681 B
55095 706 B
55033 737 B
55127 737 A,D
55079 737 A,B
55047 737 B
55152 737 B
Low Dose Days Lesion*
55067 512 B
55135 680 F
55021 738 B
55118 743 D,F
Mid Dose Days Lesion*
55115 372 E,F
55147 743 E
High Dose Days Lesion®
55158 373 A
55073 518 A,B
55055 577 A
54982 737 A.E
55136 738 C
55062 738 A,B
55028 738 A,B
55104 738 A,D
55193 738 C
55138 738 A,B
55172 738 A,B
55170 738 A,B
55042 738 A

*A-focal follicular cell hyperplasia
B-focal light cell hyperplasia

C-follicular cell adenoma

D-light cell adenoma

TABLE B

007712

Control IA  Days Lesion*
55217 374 D
55196 374 D
55105 743 2,B
55041 743 B
55215 744 A,D
55148 744 A

E-increase in amount of ﬂn"tglobulln—Fllled follicles

F~focal follicular cell necrosis
G-focal interfollicular fibroplasia
H-intracellular colloid depletion

Lo
wh
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ONE-LINERS
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* B QFFICE OF
PESTICIODES AMD TOXIC SURBSTANCES
MEMORANDUM
DATE: Novenber 25, 1981
SUBJECT: Bramacil and Salts, Imput Phase II
FFOM: Alex Arce  r2f1-
Toxicolagy Branch, HED (T5-769)
TO: Garga Keari, PM :
SPRD (TS-791)
THR:

: ' :/,ll b
William L. Burnam, Acting Chief il \,rf
Toxicolagy Branch, HED

(TS-769)

Attached is the Phase II Toxicalogy Profile of Bromacil and Salts.

If
you have any questions, please tel ephone me, X73710.

Attachment

ce:
WButler
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¥1. TOXICOLogY
A. TOXICOLOGY PROFILE -
B. Human and Domestic Animal Hazard Assessment

C. Summary of Major Data Gaps

A. Toxicology Profile

1. Technical Bromacil (80%)

a. Acute Effacts

1)} Acute Oral Toxicity

Enough information was available to assess the acute
oral toxicity of Bromacil 80% wettable powder. The
oral LDsg 1n rats was 5,200 mg/kg with 95% confident
1imits of 5,024 mg - 5,330 mg/kg. (PP #6G0499)
Another study reported a LDgg value of 5.126 g/kg
in male rats and 3.989 g/kg in females. (Raltech
1979, MRID 0002277)

This is sufficient to assign 80% Bromacil to Toxicity
Category I11.

The 80% formulation induced an emetic response in dogs.

Thus the LDgg in dogs was not established. (Paynter, 1965,
MRID 000)

2) Acute Dermal Toxicity

An acute dermal toxicity test was conducted in rabbi<«s
(Raltech Scientific, 1979, MRID 00022078). The dermal
LOsg in rabbits was greater than 2 g/kg. In another
study (Zapp, 1965), the acute dermal LDgg was greater
than 5 3/kg whigh is sufficient to assign Bromacil

80% to Toxicity Category IZI, indicating that by oral -
or dermal contact the product has a low hazard poten=ial.
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3) Acute Inhalation Toxicity

An acute inhalation test performed by Raltech Labs in 1979
(Biesemeir, 1979, MRID 0002280), reported a LCsg greater than
57.6 mg/L during one hour exposure with rats. No mortalities
were observed for 14 days.

In another study, rats were exposed for 4 hours to concentrations
of 4.8 mg/L and 2.1 mg/L = no deaths. (Zapp, 1965, from PP #6G0499).
This is sufficient to assign the product to Toxicity Category IV.

4) Ocular and Dermal Primary Irritation and Sensitization

In a primary dermal irritation study 0.5 mg technical material

was applied to the skin of the rabbit (Raltech, 1979, MRID
00022081) and the response was a mild irritation.” No sensitization
was produced in guinea pigs (Zapp, 1965). The result observed in
an eye irritation study was a mild conjunctivitis of temporary
nature. Mineral oil was used as a diluent for the material.
Despite the fact that the diluent, mineral oil, is not recommended
for eye irritation studies, the results indicates a very low
hazard by eye contact. {Zapp, 1965) The dermal and ocular
irritation studies indicate that the product falls in Toxicity
Category 1VY. ; )

b. Subchronic Effects

A 90-day rat feeding study conducted at 500, 2,500, and 5000 ppm

using 80% W.P. produced decreased growth rate among males at the high
dose; pathological changes (enlargement of the centrolobullar cells

of the liver) at the mid dose, and no observable adverse effects at
the Tow level of 500 ppm. (PP #6G0499, memo from Fitzhugh to Petition
Control, Oct 1966). )

A l4-day rat intubation study using 80% Bromacil wettable powder in a
15% aqueous suspension produced deaths at 1035 mg/kg; after a 14 day
recovery period, the lower level of 600 mg/kg produced no deaths or
pathological signs. (Zapp, 1965, PP #6G0499), -

51)




¢c. Chronic Effects

1) Chronic feeding studies

In a chronic oral toxicity study with rats (Sherman, et.al.,
1963), 80% Bromacil w.p. was fed to rats for 2 years at dose
levels of 0.005%, 0.025% and 0.125%. At the high dose level of
1,250 ppm (0.125%) body weight retardation and thyroid effects
were detected. The NOEL was 250 ppm (0.025%). Negative for
oncogenicity.

In another study, dogs were fed Bromacil for 2 years (PP #6G0499).
at dose levels of O control, 0.005, 0.025 and 0.125%. No deleterious
effects were observed at any dose level. However, since thyroid
effects were observed at the high dose in the 2 year rat feeding

. oncogenic study,the thyroid of the dog should have had histopathology
performed. An analysis of the thyroid tissue in the dogs was not
performed, therefore, the dog study can be accepted only as
supplementary data.

Due to unanswered questions related to the possibility of the
material to induce thyroid changes, we will require an additional
dog feeding study.

2) Oncogenicity

The requirements for one of the two species (rat) is satisified
by Sherman, et. al. {see 1 above). Data gaps exist for oncogenicity.
Testing shall be performed in 2 mammalian species.

The testing in a second species (mouse) was completed but could
not be evaluated due to interferring systemic bacterial infection.
A new replacement study aiso using the mouse was begun in 1969
but ag of 1981, it has not been received.

3) Teratogenicity

Bromacil 80% w.p. fed to rabbits, (0, 50 and 250 ppm) from the

eight to the 16th day of pregnancy, (Paynter, 1966, PP #6F0499),

did not produce deformities, gross manifestations or teratogenic

effects. : [

A study using a second specie musi be submitted in order to
satisfy the current rnguXatory requirements for teratogenicity
testing.




4) Reproduction -
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In a 2-year chronic toxicity feeding study with rats (Sherman,

et. al., 1963, PP #6F0499) 12 male and 12 female rats were allowed
to continue to be fed 0.025% Bromacil in the diet for 3 generations.
There were no marked differences between the reproductive
performance of the control and test animals; no deformed offsprings
were observed; no gross or microscopic pathological differences
were found; and the fertility, gestation, viability and lactation
indices were not significantly different.

This data satisfy the requirements for reproduction studies.

5) Mutagenicity

6)

Bromacil could not be detected in mouse DNA. Bromacil was not
inhibitory to E. coli 15T. (McGahen and Hoffman, 1963b). These
same authors observed no mutagenic effects of Bromaci] on bacteriophage.

Bromacil tested negative to reversion to histidine independence
in one test utilizing eight histidine requiring mutants of Salmonella
typhimurium, (Anderson, et.al.,1972).

Bromacil was not mutagenic in the dominant 1etha1 assay in mice
(Siebert and Lemperle, 1974).

Bromacil was not mutagenic by the bacterial - plate assay method.
(Fiscor and Nii Piccolo, 1972).

These data satisfy the requirements for mutagenicity.
Metabolism

S-bromouracil, a metabolite of 3romacil, and a potent mutagen,

"~ was not detectable in urine of production plant worker (Du Pont,

1966) or in urine of rats (Gardiner et. al., 1969).

Additional metabolites found in lesser quantities were 5-bromo-3-
(2-hydroxyl-1-methylpropyl)-6-methyluracil, 5-bromo-3-(2-hydroxy-
1-methylpropy})-6-hydroxy-methyluracil, 3-sec-butyl-6-
hydroxymethyluracil, 5- bromo-B«(3-nydronyT:iethy1propyli-o-
methyluracil, 3-sec-butyl-6-mthyluracil, and an unknown bromine - i
containing compdﬁﬁa of mol. wt 339:

Over 85% of the principal metabolite S5-bromo-3-sec-butyl-6-
hydroxymethyluraci! was excreted 1n the urine of rats (Gardiner .
et. al. - 1966, MRID 00013298). s

This data satisfy <he requirements for metabolism studies.
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Human and Domestic Hazard Assessment

The information available to assess potential hazard as a result
of chronic exposure is incomplete (see Toxicology Profile for
details). A second chronic study; preferable with dogs, with
emphasis in possible thyroid tissue changes must be performed,
since thyroid changes were reported in the study with rats.

The acute oral, dermal, inhalation and eye/skin irritation
studies indicate low hazard.

Summary of Data Gaps

1. Acute Toxicity

No data gaps
2; Chronic Data

a. Repeaﬁ a chronic oral toxicity with dogs, emphasis on
thyroid changes.

b. Oncogenicity 1 species
3. Teratogenicity

A second study usmg another species.
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APPENDIX C

DER FOR TERATOLOGY STUDY IN NEW ZEALAND WHITE RABBITS
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File No. 00328]

Page 1 of 2

DATA EVALLAT M REPORT

(1) CHEMICAL:
Bromacil (5-bromo-3-sec-butyl-6-methyl)
(2) ZCeRMiATIEH:
06 - wettahle powiler
(3) CITATION:

Paynter 0.E. (196€) Reproduction study--Rabbits: Project No.
201-163 (Unpublished study including letter dated May 27, 1966 from
0.E. Paynter to J. Wesley Ciayton, Jr., received November 22, 19€6
under 352-287; prepared by Hazelton Laboratories, Inc., submitted
by E.I. duPont de Memours & Co., Wilmington, Del.; CDL:002921-F)

(4) REVIEWED BY:

Steven G. Oberg Sicnature
Assistant Professor
Utah State University Date Lo JutL 8( -

Logan, Utah 84322
801-750-2856

(5) APPROVED BY:

Signature

Jate

(6) TEST TYPE: VLAt

! ,
(%
Teratogenicity Studies //1\/ \/L4/4’

Guideline 40 CFR 163.83-3
(7) CONCLUSIONS: {
A. The Bromacil teratccenicity study reviewed is inadecuats Sy cuize-
line standards. See the discussicn section for itemizea var<ar-cns
from recommended study protocols.

(8) MATERIALS AND METHODS:

A. Twenty-six New Zealand white rabbits were divided into zontrect, |
low and hign Bromacil treatment grcups. They were brec Sy a fertile
"buck and the rabbits were fed Bromacil in the diet (2, 30 or 25C zpm)
from the 8th to the 16th days of cestaticn.

8. On the 28th or 29th cay of gestaticn 3 controls, 3 icw zose ang 2
nigh dose rabbits were sacrificed and Caesarean sectiors were —=rformec.
The remainder of the racpits delivered normally and were then
sacrificed within 24 hours. . 3

]
IS
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File YNo. vl3281

= Page 2 _of 2

C. One-third of all the fetuses were prefared for skeletal clearing
and stdining.

(3) REPORTED ESULTS:

A. A1l fetuses examined were normal in appearance and behavior.

8. Food consumption was normal during the 9 days of measurement
(8th through i6th days cf gestation).

C. All skeletal anatomies were found to be normal.
{10) DISCUSSION:

Several deficiencies in the teratogenicity study were noted. Some
major variations are listed:

A. Only 1 mammal species was studied and no historical data on the
strain was provided.

B. A positive control group was not included in the study.

C. The test compound, Bromacil, was administered only for a selected
period during the pregnancies rather than daily. -

D. Only control, 1low and high dose aroups were considered--no inter-
Tediate dose level was employed. Choice of dose levels was not
justified and the doses were not administered according to
individual body weights. :

E. One-third of the fetuses collected were examined for skeletal
abnormalities rather than cne-half to two-thirds; and less than
12 pregnant rabbits were included in each dose group.

F. o explanation for administration Ly diet rather thkan oral intubazion
#as provided.

Maternal and fetal data were brief; expression of data was contrary
to Quideline protocols.

[*2]

H4. The author's evaluatior af =re 3TuCy results was Timizec
anomalies were noted tnat could ze related *o Sromacil *

The study as presented is unsatisfactory due to inadeguate desigr,
execution and reporting. COther than some possible range-finging value,
this experiment is without merit for determining the teratcgenicity of b
8romacil. A new study should be devised and cerformed after consulting
the agency guidelines presented in 40 CFR 163.83-3.

11) REFERENCES: ' \g\

{one

——
(AS]
-~

TECHNICAL REVIEW TIME:

2.25 nours
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APPENDIX D

REVIEW OF TERATOLOGY STUDY IN RATS

6/17/83
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F 3
é g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
% & WASHINGTON, D.C. 20460

10 pmott® =

OFFICE OF
+ PRITICIGES AND TOXIC SUBSTANCES
MEMORANDUM G-/5-5>
; JN |7 o83
DATE:

SUBJECT: Registration Ng g 3
Acc. #249676, Reponse to
Bromacil Registration Standard

TO: Taylor/Remmers PM 21, (TS-767)

. Ve .
FROM: Alex Arce L .
Tox Branch (TS-769)

THRU: R autler,./////fj%/ S : :
-W. Burnam, :
R. Coberly, Tox Branch (TS=769) 4££;zﬁf
! %//7/&3
Registrant: E.I. duPont de Nemours & Co. of Delaware

Request: Review three studies submitted to satisfy data gaps
in the Bromacil Registration Standard.

1. Chronic feeding dog- Data on histepathology -
thyroid tissue.

2. Onceogenicity - 18 months feeding mice. -
3. Tefatogehicity - rat inhalation.

Background Information

This reviewer was in charge of the toxicology phase of the
Bromacil Registration Standard published on November 25, 1981
(Copy can be optained from files at the Tox Branch).. {

The data gaps encountered were as follows:
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-

Chronic feeding dog- Data on hist@pathology -

thyroid tissue.
Oncogenicity - 18 months feeding mice.

Teratogenicity - rat inhalation.

—

Chronic Data

a.

.

Repeat a chronic oral =axicity with dogs, emphasis on

thyroid changes,or submit data in rthyrocid histopatnology.

nncogenicity/specie,




Teratogencity

A second study using another specie,_

Recommendation

The duPont response to the data gaps is as follows and the

submitted studies hawrbeen graded as:.

-

Chronic Data.

a. The histopathology part of the Chronic Oral Toxicity with
dogs has been submitted. The study is acceptable and should
be upgraded to core minimum data. Review attached.

b. Oncogenicity

An l8-month mice feeding study has been submitted =o {
EPA but it has not reached this reviewer, Thus, at

the ctime that Acc 4 244069-70-71 reaches the Tox 3ranch /

it will be reviewed and crogerly graded.
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£l

Teratogenicity

The registrant has submitted a second study in teratalogy,
Report EPA-6001/1-78-003, "Teratology and Acute Toxicology of

Selected Chemical Pesticides Administered by Inhalation.”

Gordon, W. Newell & James Y. Dilly - January 1978. Stanford
Research Institute. Sponsored by EPA. Health Effects Research

Laboratory.

This study was conducted in conjunction with other pesticidal

products., -

The study has been reviewed and found to be acceptable and

graded core minimum.

Review of Submitted Data.

“ ]
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a. Chronic Feeding Dog.

The study was previously reviewed and classified as
Supplementary data due to the lack of information on the

histopathology of the thyroid.

-

I requested such information because in another chronic -

study, with rats, thyroid effects were reported.

Resugl«s

The major changes observed were:

Thyroid

e
(a) Chronic inflammation with iymphoid and R.E. cell infil=-

tration of interstitial tissue: dyperplasia of R.E. zells.

{2} Focal lignht cell hyperclasia. )




Numter of occurrences

a. 2 males - control

1 male - at SO ppm

f.€Z,I/male - at 250 ppm
-
0 at - 1,250 ppm (high dose level)

b. 2 females - control

3 females - at S0 ppm

4

females at 250 ppm. : o | ’ ;

(V]

3 females - at 1,250 ppm - -

The severity cf the changes was similar at all dose levels .

*

and tne incidence is comparable for controls and dose%/;:ou;s.

;
Thus., I concluded that the product dces not induce t:yr:id

LY K3
~ranges *and the study can be upgraded to core ainimum cda=a.

NCEL = 1,230 pom.

Tarazzgenicity

“e.

Repcrt ¢ FPA-RNN/1-78-002, This review r1acludes onlv =-a

- 1 i s — i ‘
zareT rv2_.atec Tz Rramac: “ha osther ZC2CUCTsS 3assayes 372 ot oo}

-
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(AW

pertinen; to the purpose of this Reéistration Standard of

dromacil.
Product: Bromacil

Animals: Adult male and female Sprague-Dawley rats - 200 to

-

250 g; healthy. 10 animal per group.

Product Tested: Bromacil ’ ' ‘ .

Administration of the Material:

———

caily, from zhe T thrsugn the 14 day of.gestation in an;7

-ad

innalatizn chamter. 4

Jose levels:
135 + 6 ag/m3, 78 * 6 mg/m3 and 38 + 2 mg/m3.

Animals exposed for 2 hours daily from day:7 =o 13.

Controls ‘solveat)

Y
.
"
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Restricted food, air and DMSO. 10 animals/per group for all

the above-mentioned levels. _0 controls, 20 animals per group.

Application of the Aerosol ,

Instrument: ultrasonic or pneumatic generator that regulates

the particle size and the concentration of the material.

DeVelbiss nebulizer.
Solvent: DMSO- _
Analysis: 3y G.C.

Particie size: Analyzed "using a Seven-stage cascade igpac:or.®

.

Aerodynamic - 0.44 u

The pesticides were analyzed. The tissue was also anaiyzed
afzer performing a gross Pathological exam. Ixam includes
~“eignt of liver and gravid uterus.

The live fe:zuses were weighed and examined.
@

Jteruses were 2xamined and Tumber 0L résorptions recorsfed.

|
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~
-

Fetuses were Prepared in Bouin's solution for necropsy or

2

fixed Eét skeletal analysisg, - o

Pathology was performed in the selected tissue.

Results .

Particle size: . average of 3.3 o 0.65 um diameter.

Weight: comparaple t= controls

- S

Food consumption: Comparable so controls

Signs of Toxicityss lone were s>bserved

Litser size: Comparable

Rescrptiens: _Higner at :zhe 135 ag/m3 dose level, tnan e

other treated groups. However, Icwer than :zontroj].

feral Weisn-: Sigaificant dose-reiated wveigne reduction :n

the =reated 3T3UPS as comparec %2 tne.controls,

s
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- ——t _10..

Conclusions: The results indicate that the administration of
the material to pregnant rats did not produce a teratogenic

or pathological response. The mothers did not exhibit

significant changes.

NOEL for terata 165 mg/m3 = 7.92 mg/kg.




APPENDIX E

REVIEW OF: REPRODUCTION STUDY IN RATS
CHRONIC TOXICITY STUDY IN DOGS
2-YEAR CHRONIC RAT STUDY

DATED: October 5, 1966

uursr71¢
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UNITED STATES GOVERNMENT

- Memorandum

TO

FROM

SUBJECT:

- o

Petitions Control 3ranch DATE: October 5, 1966
Dr. 0. G. Fitzhugi G"y‘ﬁ

Deputy Director

oivision of Toxicological Evaluation

Bromacil (S-bromo-.'i-sec-bucyl-&-mechylutacil) on pi.nea.ﬁple and citrus
fruic. : .

" E. I. Dupont de Nemours Company
dilmington, Delaware ‘
(AF 4-408)

PESTICIDE PETITION NO. 6F0499

The data in tnis peticion establishes a "o effect" level of at least
50 ppm for the dog and the rat. This is a conservative figure and
according to our usual evaluacion 250 ppm would be considered a a0
effect" level. Therefore, there is sufficient data on acute, subacute,
and chronic toxicity and on reproduction to show the safecy of the re-
quested tolerance of 1 ppm on pineapples and citrus fruics. '

CONCLUSIONS: -

The requested tolerance of 1 ppm Bromacil on pineapples aad citrus fi'gics
is safe.

ces
IE 4 /

£SA ] 7
PP #670499

OGFiczhughismr 1J-3-36

T

R i S R
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Evaluaticn of toxilcolozic and pharmacslogic
s data for "Hyvac' ¥ Bromacil Weed Killer

Pesticide Pecition 6FQ499

E. L. Dupont de Nemours Co.
Wilmington, Delaware

The petitioners request that a residue tolerance of 1 ppm for this
herbicide be established for pineapples and c¢itrus fruits. To the
knowledge of this reviewer no other tolerance has been established for
this material.

The active ingredient in this herbicide is S-bromo-3~-sec~butyl-6- o
methyl-uracil (Bromacil). The weed killer is a wettable powder contain- ¢
‘ ing 307 of the active ingredient.

/\cuce Toxiclty (Oral, in Dogs): \/5‘{ ﬂé{lf /"z?é'éo(,

The material tested was the 807 wettable powder. It was not i
oossible to obtaia a lethal dose or LDgy in dogs because 5f emesis. The .
doses runged from 5.0 g to 100 mg/kg. Besides emes:is, the material . "
elicited salivatiun, mydriasis and incoordination. ‘ ‘

Acute Toxicity (Oral, in Rats): ’/%jom 7:')( J'vvzgd

The material was administered bv intubation 4s a 60m aqueous sus-
ensizn of 80% wetrable prwder. here were 10 animals per dose level
nd 3 14 day test zeried. The Lugo was 5200 mg/kgz. Toxi:z a2ifects
p tica, prostraticn aad wergnt LIss.

shserved were rapid respica

Subacute Toxicity (Crai ip Aaes): V. ) Ry ,ééﬂll
— ,/_{_[[_7_‘#. s JA 7~

-
The material was a L37 aqueous suspension 0f the 807 wettable powder.
5
z2

adminisrered by iat:bation 5 times a week Ior 2 weexs. There was
lxc"' 5 of 6 animals survived l0 daily duses of 1035 mg/kg. There

sturbances o 2 zastrointestinal tracs, Cx8 znd incczcerdination

$0-Day Feediny Study (Rats): 11;7} Trn fe %
Py - ~

There were 10 woles :md 1 funties ot cach dese ievel. The tevels
were 0, 50, 500, 25454 ppuw i Lhe et aleer b .cks, th: upper level
was raised to 5GU0 ppm.  Alter 10 weess hali o 52 animals were placed

by
cn 1 diet of 0600 ppm for L weex 1n¢ then 0 TSCO azm for 2 weeks.

R=suits:

There were as Zsaths. There was a
ievel and up. Herazciozy shewed luw eryrhrocyte fo2ndls

LS

SR

el b g o e Ly gy Y gt o

AR LA SN R S EIANER M N e T

PR R



00771'2

Pesticide Petition 6F04939

30 days at the highest level. This improved at 90 days. Urinalysis
was norzal. There was no microscoplc pathology or other effects at 50
or 300 ppm. Microscopic changes were observed at 5000 ppm or more for
the thyroid and liver (increased thyroid activity; enlargement of
centroleobular cells of the liver).

Dermal Toxicity: Voo j&(ﬂ' ﬁx%

Skin Absorprion (Rabbits):

At 3000 mg/™z there was no indication of toxicity nor gross
patholegy .-

ran .
Sensitizatizn: 3/;// Z&'{ﬂ Tox #"‘729
. . . A 5307 suspension of the material caused a mild skin irritatioz -for
)  F young guinea pizs in 24 hrs.

| '.'J ' Inhalati-n Test: (Rats): )/M{ Zf%ﬂ[ Trx .1,.,,?20 ; -

At 2 concentraticn cf 4.8 mg/liter and 2.1 mg/liter of atmosphrere,
and givez 4 hours of exposure, the material caused rapid respiraticna.
There was dried bloed arcund the mouth and nose of 1 out of 4 rats.
There werz no deaths. : '

N L0 . e R ——r _1;’ M//
Zve Irrizzszicn (Zabbitsi: v/ ’”{ e Y e 2K -
. - -
Dirszz applizacion £ the =2ye surface caused a temporary conjunc-
R, tivicis There was no corneal injucy
3 ig Siudies: < ’ '/[07’[1'/4’ TS
*itagenic S.udies: #{/{;_/},\_ C e P S e g

The zessibllicy of the cowpcund being ircerporated inzc nucleic
1§ studlzd because nf the simllarity :{ the compeund £o certain pracu
:f DA, Srudies <ere witn the Cl® labeliad material. From the publica-
tions prusented, in which the suspectec 55\ is isulated in several
instances and exawined, the indicatisas wre thar .uch inczrporacion =

PaTH

ot occur.

’ ’ \ 7 e o , <
Yetabolisz and Dezradaticz=: /.7{ ' d} 77 ,ib,;;. oo "'-l"f,.».,/

c el




Ty Year Feeding Study in Rats: v(/(, @fy{“”]’}” . r! RLfe

Co7712

Pesticide Petition 6F0499

Soll studies with the labelled herbicide showed that after 1 year,
75% of the material is degraded to COp. Only 23.5% remained in the soil.

in studies of the uptike and metabclism of the material ia orange
trees, it was found that the compound was metabolized to the same compound
iderntified in the urine of rats (see above). Iless than 4% of the applied
radiocactive compound was found in orange plardts, the root system of
which was expoused tu 10 ppm of the materilal. A minor plant metabolite
was not identified. Approximately 10% of the applied radicactivity was
metabolized to CO; by the plant, or otherwise degraded.

No texicicty data are presented for the metabolites.

Initially, 259 males and 256 females were housed in pairs (sexes S
separated). The pre-test period was 14 days. The anizmals were placed “
Lo test in 3 equal weizht groups of 36 males and 36 fesales each (total,
né 130 females). There were 2 control groups ané 3 test ‘
levels: 0.095, 0.025 and 0.125% of the compcund. =

significant weight zet
ind 2nd years. The oth
- -

the female $.1257% 2

~

There were ns mioticable clinical signs coxicis
vere acth g o The

L ST
e2tly difrferent from the ccatral racs.
£zl greups and 3 in the treat °

in extremls was grfz2
i

2 = RS
- — S ToY I B f
WEAT The t.zal =orcalicy, 2% in mdales and

Hemdatol :y:

The I_llewing
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Urinalzs S :

The follewing were noted at varisus times during the study: wvolume,
color, appearance, osmolaﬁii}, blood, sugar, pH and protein of the urina.
The valucs were nct markedly éifferenz for control or treated rats,
except for osmolality in some instances. The difference in osmolality
for the 0.125 male group from controls was slightly significant at 2 test

periods. .
Biochemistry: "{[74$Cé
- No effect cf the test mazerial cz alk. phosphatase activipf was
v found at any test period. Results for the protein beund {ro *(PBI) teszs,
discussed in the Surmary, could not be found ia the rable presented.
It is srated that “there was no differance between control group and cest
group fed 0.0257%" ~f the compcund for 3 months. It is not stated-if the
protein beund ircu tests .t hizher levels, or after =z longer time on the
compeund were affected. (Reviawer's rmote: PBI tests are of little
value in any case without concurrent cdeterminations of the ironwbinding
capacity.) -
Graoss Pathoiusy:
. There was o> sreat differznce bep~een test and control organ weights.
Histopathol avs
There xas.;eghups, 4 i:s: ffect t> the :hvroids.- gy?er~
— plasia was noticed at the nigh Alsc, there was cne folliculars
celli ssnoma In 2 female rit st level wnizh cculd be compouni-
related Esdrminatisn of rats during che study shcwed nothing
related to ilogestion of che ¢:

Tls>ue 2osiaire Anilysis:

Therd ware detectable amiinos 7 o2 compuund in cissues S5ut there
‘ .
{

depge ¥ emgessive Licumul.ozicn, The liver and <idneys hac inz
s

e £l

ne miin Zseding 1l
2 wasxs of feecis:
(.023%) and 3 . s
fezales ger group
Litzer -~ as desic-
neintaised ¢ zhe
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- same dlet. At 110 days they were mated to yield Fy; and Fop litrers.
The same procedure was followed yielding F3, and Fqp litters.

Results:

Fertility, gestation, viability lactation indices were noted.

There were no marked differences betweea control and treated groups.
There were no pathological changes, gross or microscopic, attributable
to the compound. There was no mention of any deformities in the offsprings.

—_ Two Year Study in Dogs: )/f( fﬂ(m’ }’[MM/

49/// There were 3 males and 3 females to each of & groups (1 control
group; 3 treated). Dietary levels of the compound were 0.005, 0.0235 and

0.125%. 1'/.3"(1’/{51 .

Results:

Body weight: i

There was some decline in body weight for males and females at the
0.125% level at the start of the experiment. The growth rate stabilized

. therecarfter. Fecod consumption was not affeceted by the presence of th
' ecmpound . . »
PR & So‘/o ) F; f;(& ‘(
: oy & 7 - :
P Clinfcal Cbscrwvaticns: . 1 r o o 5{ JGliwl’/

ppegrance, rectal temperature, pulse, and respiration were normal.
.One animal™~(0.005% level) was sacrificed in extremis.

Illness was stated
a5 a0t dose-related.

AlL other dogs survived the 2 year stucy .

Hematology:

Erythrocytes, hemoglcbin, hemaz:ce

vic, leuceocytes and differential
count were nvt markedly altered or aifected over che 2 years by the
presence f the compound.,
Urlualys (s -
It was nor tisucted our the I oyeac study

, tnriesgersl, alxailisze phosphazase values ~er

LT G R B, R BB o S R S e R S R
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Pathology:

Organ weights were not markedly different from the controls. There
were no histopathologic findings to note.

Tissue Residue:

There was no evidence of excessive accumulatlon of the compound
in the tissues.

Comments and Evaluation:

The reproduction study in rats used only 1 dose level. From the
data supplied in the petition, this probably was not a toxic dose. The
small number of animals initially on test (12 females and 12 males) may
be questioned for a study of this kiﬁd -

VOt .
The 2~year dog study had but 6 raes per group. In view of the un-
eventful findings, however, I would consider the study sufficient. -

Metabolite toxicity apparently was not attempted. acute :oxicity of
the herbicide is presented gnly in rats. Short term toxicity was also’
only in rats. Further studies along these lines in rabbits, perhaczs,
would be desirable. At least, acute toxicity for the metabolites szculd
be determined.

The cata for protein bound iron determinations csuld zce be Zcond,
iltheugh it is discussed in the rat study Summary. Significance of these
Zests can not be evaluated.

rom the data, it would appear cthat 0.0057 (50 pom) is a reascoable
fect" level to consider. USDA figures show per capira co nbhr?:ion
U, S. of approximately 113.3 1bs of citrus fruit azd pineapn.e par
» or 51200 g. If residue of herbicide of ! ppm ware cn these zroducsts,
r capita intake would be 51.2 =7/capita/year 2r approxi=azeiy .CCI4

w3/k g/uuj Considering 50 ppm as a no cifect level ia dres, a dog would
cunsume 3.75 mgfie/day.  Thus, tnere s a safcey factsr ~F 1600-foi2 which
suygests no puarticular hazard  Granciong sé tn: thlerance nowewer, should
awalt correcticn of duficiuncies noted in =his évaluatien

7
o
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STUDY 1
-7-

H 0 OH H
" H »
CH 0 CH,.C N~” CH M
N 3 3 0
[ b of' 0 H
N N H
Br T
' | 0
Bromaci)
1 u
0 " 9
. N . NHCNH .
7 2\ t ] 2
0’/1\70
111 1y

. H —“ H
2 OH '
"%0 H n—H CH3 N 0

| o“g_'*\g.
LA B

vi 11

. 2
- a— ————

Fiqure 1. Bromacil and its degradates (* denotes position of the radiolabel):
(I) 3-sec-butyl-S-acetyl-5-hydroxyhyantoin; (Il) 3-sec-butyl-6-metnyl-
uracil; (III) 3-sec-butyl-ketohydantoin; (1Y) sec-sutyi-urea, (V) 3-
sec-butyl-3H-imidazole-2;4-dione; (V1) 3-sec-butyl-5-nydraxyhydantoin,
(VI1) 5-bromo-3-sec-butyl-5,6-apoxy-6-methyl-uraci”,

. C o .
r:": 3¢3ra a0a7ico STudies «n waTel
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STUDY 2
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Figure 1. Bromacil and {ts degradates - (* denotes position of radiolapel):
{A) S-bromo~3-sac-butyl-6-hydroxymethyluracil; (3) S5-bromc-
3-(3~-hydroxy-l-methylpropyl)-6-methyluracil; (C) 5-bromo-3-

’ {=-hydroxymethylpropyl)-6-methyluracii. :
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Figure 1. {Continued): (D) 5-bromo-3-(2<hydroxy-1-methylpropyl)-6-metny” -
uracil; (E) 5-bromo-3-(3-hydroxy-l-methylpropyl)-6-nydroxymez=v]-
uractl; (G) S-bromg-6-methyluracil; (Dimer) 4A, 10A-dibromo-3,3-ai-
sec-butyl-48,10B-dimethyl-cyclobutadi(l,2-0:4-0PR]pyrimidine-Z 3,3
tetrone,
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APPENDIX F

DATA REVIEW OF MOUSE ONCOGENICITY STUDY

MEMO DATED 10/83
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\__ 7 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

d: WASHINGTON, D C. 20460 )
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QFrrFICE O
PEBTIZIOES AND TOXIC SUSSTANCES

MEMORANDUM
DATE: October 1983

SUBJECT: Long-Term Feeding Study in Mice with 5-Bromo-3-sec—~butyl
-6-methyluracil, INN-976, Bromacil ID#352-325
Acc. #244069, 244070 and 244071, Caswell number 111

FROM: Alex Arce, Tox Branch (TS-769) ‘é;#‘g

TO: Taylor, Stavola - PM 25
Registration Division (TS-767) 7 - -
il
: o zé /zﬁ/ﬁ
W. Butler, Section III A?’KJQZ *
W. Burnam, Chief ’

R. Coberly, Quality Control
Tox Branch (IS-769) .

THRU ¢

Request: To review a Mouse Long—~Term Feeding Study ~ 138 months duraticn.
Data gap listed in Registration Standard.

Registrant: Dupont

Recommendation

a) The "Long-term feeding study in mice with Bromac:l,"” submitted
to fulfill the data gap in the Bromacil Registration Standard, i1AS been
reviewed and gqraded as Core Minimum Data :

b) _ .
Ia the study the NOEL hags not been established. A risk assessment evaluation
will be required since oncogenic effects are reported at the 3000 ppm dose

lavel.

The product may be a candidate for a Special Review.

Data Review

Haskell Laboratory #833-30
Medical Research Project No. 31S5
December 1, 1980
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Product: J5~Bromg-3-gsec-butyl-6-methyluracil, INN~976, Bromacil - $5%
Subject: Mice, male & female CD-1

Purpose: "To evaluate the oncogenicity of 5~bromo-3-sec butyl-6-methyluracil
(INN-976; Bromacil) in mice"

Dose levels: 0; 250; 1,250; and 5,000 ppm. 18 months study.

Backgqround Information

Reported Wsgy in rats = 5,175 mg/kg. Six male rats were tested
with 10 oral doses of 1500 mg/kg for two weeks. Four died and two survivors
showed signg of toxicity. Six rats were dosed with 10 daily doses of
1,035 mg/kg over a 2 week period. One rat died and the five survivors showaed
signs of toxicity including focal liver cell hypertrophy and hyperplasia.

In a subchronic test, 3-month rat feeding study, no abnormalities up to
500 ppm were detected. At higher dose levels, from 2,500 to 7,500 ppm, signs
of toxicity observed were enlarged thyroid gland, .increased liver weights
and enlarged centrolobular hepatocytes.

Several other studies using rats and dogs exhibited toxic signs at dose
levels higher than 250 ppm. Thus, the MTD was established at 5000 ppm.

Product: 3Bromacil INN~-976., 95%

Procedure (18-month feeding study): The produc:t was added to the ground chow

as a suspensidn 2f 1% 1n corn oil. Diets were prepared fresh esach week and
analyzed for 3romacil content at 1ntervals. Weights: each week, esach animal,
for the first 25 weexks. For the seccnd w“elghing interval, weeks 26-52, zuce
were welghed every 2 weexks, arnd the third weighing interval, weeks 52-76,

the mice were weighed every 4 weeks.

Observations: - Daily

Food consunmpticn: ODetermined each week as mean daily food consumption,
mean food effic.2ency, and mean daily ilntake of Bromacil. :

Hematoldqy: At—t, 3, 8, 12, and 18 months, :included RBC and WBC, differential
hgb and Hct.

Mortality:  Observed and recorded.

Sacrifice and necropsy: 3Started at the 78tn week according to prearranged
schedule. Major tissues and organs were examined and weighed, and sections were
preserved fzr microscopic examinations. Masses and abnormal tissues were
examined in all cases. Jrine and feces were also analyzed before sacrifice.

Jata from tne submitted repor=: “All mice sacrificed at the zerminal sacrif:.ce
and mice found dJead or sacrificed 11 extremig during the study were necrsgaied

-
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and examined grossly. Whenever tissue integrity permitted, the brain, heart,
lungs, liver, spleen, kidneys with adrenals attached, testes with epididymides
attached, and thymus were weighed and mean organ/body weight ratios (relative
organ weights) were calculated. When permitted by tissue integrity, the
tigsues listed above and other selected tissues listed below were prepared
by conventional methods and representative sections were examined microscopically
for histopathological nodes (mesenteric, cervical, mandibular, those that
were abnormal, and those draining known and suspected tumor sites), aorta,
salivary glands (parotid, sublingual and submaxlillary), escphagus, stomach,
duodenum, jejunum, ileum, cecum, colon, gall bladder, pancreas, bladder,
pituitary, thyroid, parathyroid, adrenals, epididymis, prostate, mammary
gland, ovaries, uterus, cervix, vagina, spinal cord, peripheral nerve {sciatic),
eye, Harderian glands, exorbital lacrimal gland, muscle (thigh, bone (femur),
head (3 coronal sections which included nasal cavity, paranasal sinuses,
tongue, oral cavity, nasopharynx aid middle ear), all gross lesions with

" border of normal tissue), and all masses (with adjacent normal tissue)."

Resgults

Mortality: After the first year, mortality was greater for the treated
than for controls at the 1250 and the 5000 ppm dose level, male and femala.

Body wWeight: The body weight was significantly lower than controlsa at
5000 ppm for males and females throughout the study.

Food Consumption: 1io remarkable changes. The Jdaily intake in this type
of study is not accurately calculated due to spillage. Clinical obgerwvations
of alopecia and dermatitis :n all animals. :

The zaipable or absorbdable masses observed during the study were ot he
results of administrarv-.on cf the product. :
Serology.-

Hematalogy: A mild increase in HcT, Hgb;was not significant.

Pathology

At 3099 ppm, increase ia the mean livar weight for 7ale ancu female mice
was observed. This observazion is significant. At the other Zose levels,
the increase was not significant, 5000 pcm dose level: male control 2.4317
high dose 3.1019, female ccntrol 1.2114 - high dose 2.3633.

acned tadle extrated from the

Oncogenicaty ( R2fer to the zt:
. submittea renor
At 5359 ppm, an increase in neoplasms in the livar ¢f the male mize was

rgerved. CZontrol, 10 hepatocellular adenomas and carcinomas. at the 5000 .

ppm level, =zhere were 19 afenoma-carcinomas, and this was signficantly different
from centrec. (p. <.05). Also 11 and 8, at 250 and 125 ppm ressec=ivelw, were
repor-ed. Thusg the hepatccellular adenomas were present in tne male mice and
recorded at each dose level, i1ncluding tne 9 control 3roup, but the incidence

~a3 almcst Zcuble at the nizn~dose lgVel. :
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Non - Neoplastic Abnormalities

Observed at all treatment groups, including the lowest at 250 pom.
Thus, the NOEL i8 not established in this study.

5000 ppm - diffuse hepatocellular hypertrophy =~ male and female
1250 ppm - some but in male only
250 ppm - centrolobular vacuolization - males

Other Abnormalities Observed

Testicular abnormalities were observed at all dose levels in a dogse~
related increment.

250 ppm -~ seminal vesicular distension.

Focal atrophy of seminoferous tubules at all dose levels. At 1,250 and
S000 ppm - spermatocyte necrosis, sperm calcull and interstitial cell
hypertrophy/hyperplasia.

5000 ppm ~ Atrial trombosis - male.

The NOEL for this study has not been establxshed, aznce at the lowest dose
level of 250 ppm abnormalities are r»ported. -
Conclusion: The submitted study is classified as Core dirimum Data

.

The dose levels used were 250, 1250 and 3500 ppm. These levels were inccrperated
into the diet.

The NOEL = Has.noc been established
The LEL = At 250 ppm
The principal effects observed were:
C:&bgen icity - lepaticellular adenomas and carcinomasg at all 3Zose levels
including the control, but with a much higner incidence-at the 5000 ppm dcse (da)

ievel. The incrasase i1n combined carcinomas and hepatocellular adenomas was
significant to a p. < 0.05 level of probaoility.

NMOTE: I Rave reviewed the submizted stuldy and found it ro be accegtable.
Any resemblance of my reporz t£o the submitted or:igihal does not have the
intention of plagiarism. )

I1f I have guoted f-om he ortjrnal, iz is Zecause I telieve, o the best of my
ability, that the submitrted data are thiorougn, and by adding orxr chang:ing
words I wnu.d have only i‘ncreased the amount of paperwork with no wvalid cr
useful nurpose.
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Table - Summary of combined incidence of neoplasms cbserved :
during the Hispathological Examination . i

NOTE .- The following table was extracted from the submitted

data.
: The largest number of necplasms were found at the high dose
jevel .
_/
. Treatmeac Sroup Mzle Femals ! ’
: (ppm INN-976:) 3 236 1,230 5,200 9 130 1,250 5,400 ;
Combined Izcidence of P
Hepatocellular Adexzomas &
and Carciaonmas 0 11 8 \i*/ 1 3 0 L '
No. Tumor
3earing Mice 3 i 7 17 i 3 J :
No. Mice iz -
Treataent SToup 30 20 80 30 30 30 73 30

* Differenz froa zsalrol ar p <5.J3% level 3f srobasilizy.

Tacle -~ T-2 f277guint zasle, 30353 2xtrazted from otne submittez
data , s$7cws 7= nuncer ¢f noduies scIserveg at necrIisy .
GRCUP UMEZIR z iz v vIz
/\/7AL ES . DCSE LETEL Q PPM 25C PFM 1230 7™M 2000 F2M
NUMBER NEZCRCPSIZD 80 30 80 8Q
LIVZR:
Cystic lcbe-mass/nodule M 3 2 3
Heavy 9] 2 0 by
Pale brown 4 4 2 C
Bark -ed =mcuzliing, dazk sad
cystis nodules o) g’ 0 L
Mazs, lefc lcoce i ol o} 3
_— Crsne Lohe, la2fs sida-nnizk .
4w . .
xrs az i 2 o
i i°z S -- 0 -
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GRCU? NUMBER T TIT v vz
\ ZVE > .' ), Q00 pPM!/

MALES  vosz rzvew Q PPM 250 PPM 1250 PPM S

NUMBER NECROPSZZD 80 80 80 80

~

Heavy with scatzared nodules

lefr lcke-dark

Right lche-raised area

Pale brown; rigac lokbe~lacerated

. ) Dark -

todules, lefs and righz lobes 3 .

Pale bzown, nodular, swollen, < -
. heavy 2

lefs lc— -rupTured, £illed , - ’

with clot=ed =i
lefe ’cbe-cys:;: sasses
Pale brcwn, slighzly czarse

O 1o 4t o
OO
Orooono

—
L=
Q

o

surface 0 "0 ¢ =L
Sazk red moriling scattarzed

throushout : 1 0 -0 ] N
Mass, zign:t and =adian Zzbeg i o 0 ]

obulax rmarkings premizanc
.Cystic-and caudaze. lcoes-

[N
(@]
-

¥

ncdule ] 2 ] 9 1-
Srstic lzte-ncdular‘nodila - 2 PR R
Heavy; zass, ziudaze lLoze b 2 o il
lefr lere-ncdule Z 3 3 R
Pighz lote-ncdule 2 2 2 2
Veatral surfazs-ncdule J 1 o] Q
SFStiz structure, oystist Lcra 2 b b o
Fale trzwm, lozular markings : )

Srooinent 3 1 1 0
vicdules throughour 2 “ 1 3 o]

Fale brewn: red fzei, lefz leta ) - c 9
Caudata lcze-swollen pale zrowm 2 L 3 o]
Crstic stucrtire, caulara Lcre 2 L 9 2
Pale browm; righz side,airesicns 5 i o] o}
fale brown; nzcdules thrsughous; .

Zass, cyssic ~So 3 : o} Q
Pale, nedilar hircucghcus; lefs

~cte~-ncdule z by . Q 2

: “edian lc:e-f_"_fs“: structize : L o Tz
’ Heawvy; lefz lcrza- _.ass/::c:';:Le z 3 3 2
Heavy; riznt s:de-cystic mass : ’ 2 . 2 )
Swcllen larse, neavy, f:;a';e z 2 2 <
o 2 2 : b3

Ccarse
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APPENDIX G

PRELIMINARY RISK ASSESSMENT MEMO AND UPDATE

January 4, 1985 and May 1, 1987
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
’ WASHINGTON, D.C. 20460
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seworanow  JANO 4 1985

QFFICE OF
PEITICIDES AND TOXIC SUSITANCES

TO: Robert Taylor (PM 25)
' Registration Division (TS=-767-C2)

FROM : Bernice Fisher, Statistician -3 TN 1fefas”
Toxicology Branch/HED (TS-769) )

Bertram Litt, Statistics Team Leader ,/- ?
Toxicology Branch/HED (TS-769) I

THRU : Reto Engler, Chief

Mission Support Staff ‘/L’%/l}a_)

Toxicology Branch/HED (TS-769)

SUBJECT: Preliminary Risk Assessment for Bromacil /"
Basea on Haskel Study #893-80 in CD-)l Mice, CAS# 111

SUMMARY

The data in the mouse study discussed below indicate that
3romacil is a liver carcinogen in CD-~l mice. The weight
of zhis evicdence and its relevance to humans igs a determination
12 o2 made Sy the Toxicolegy Branch Cancer Review Committee.

“he numper of male mice surviving one year or longer on the
» 2and 2xamined feor liver tumors with eitner carcinoma
r ciencmaj (see Table 1) yielded a potency estimation
3.8 x 10 7. .

.




pescription of the Study

.- This is an 18-month feeding study of 95% Bromadil IN 976
{MR-3155) in CD-1 strain of mice, Haskel study ¢ 893-80,
Accession No. 244069. The reviewer of this study was Alex Arce,
TOX Branch (TS-769), 10/83.

The study sample consxsted of 640 mice, who were.stratified
by sex and weight and then randomly assigned to groups of 80
males and females of equivalent weights. Bromacil was mixed
into their diets in concentrations of 0, 250, 1250 and 5000
ppm. Evaluation of the toxicological results were to be made
at the end of a two-year period but because "the rate of :
mortality observed during test weeks 52-76, particularly
among male mice,...it was terminated 18 months after its
initiacion.” See page 27 of the Haskel Report (Attachment 1).

Food consumption data were not used for evaluation because
the initial feeder caused a wide variation in spillage from
n - 28 weeks and was subsequently replaced by another one, ’
see page 23 of the Haskel Report. (Attachment 2).

) oualltatlve Evaluation

_ No sxgnxfxcant differences were observed in male mice in
the survival rates with the use of Peto'sl "Death Rate™ method
of statistical analysis. Wwhile® in female mice, there was a
significant (P < .05) increase in the number 2f animals that
died on the higher doses of Bromacil. (See Tables I and II).

Aeekly weight gains for males were consistently and
mostly significantly (p- <..05) lower on the highest dose of
Bromaczl as compared witn the controls. Seée Table I in the s
Haskel report., Females also exhibited similar patterns, LT
however, .their percent differences were less than the mal@s.
See Table III in the Haskel Report, (Attachments 3 and 4.

Tero et al. - IARC-Monographs on the EZvaluation of
-ne Carcinogenic Risk of Chemicals to Humans, 1930 -
Supplement 2 - Annex pages 311-385.

R [ R S . . . * .o
R M P . . e K] a -t
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Table I. Bromacil - Trend Analysis of Mortality; Male Mice

S w

Dose (ppm) Time (Days)
0-189 190-36 365-544 545-569 Toral
0 1/80 71/79 - 35/72 8/37 51/80
250 1/80 3/79 44/76 2/32 50/80
1250 2/80 5/78 33/73 6/40 46/80
5000 0/80 6/80 31/72 7/41 44/80
T -3750. 2625.79 -22257.7 2673.33 -20708.53
v 159 x107 7.97 %107 2.92 x108 8.21 x107  4.70 x132
z -0.940 0.294 -1.303 0.295 -0.956
P

0.826 0.384 0.904 0.384 0.830

Table II. Bromacil - Trend Analysis of Mortality, Female Mice

¢

Dose (ppm) - Time (Days)
0~-189 190-364 365-544 545-569 Total

9 . o0/80 6/80°  21/74 - A/47 ©37/80
250 . 3/80 3/77 - . . 29/74 - - --8/45 43/80 .
1250 - 2/80." 6/78 ~ 35/72 7/37. 50/80:
5700 - - - 1/80 . _7/79 41/72 . 2/31 51/890
T ~-1500 3 7394.9 44212.3 -7140.63 . 42966.57
v 2.37 x107 8.29 x107 2.90 x108 5.35 x10° 4.60 x.23
z -0.308 0.812 2.598 -0.896 2,004
> n.621 0.208 7.005 0.3153 9.323

T is the sum of the weighted di fferences between observed anc
expected frequencies.

7 is the variance of tne weighted Jdiffecences Detween observed
and expécted frequencies. _— . o ; -

7 =T/ V.

. ) ) ] 5] . s - i : ) L. . .
L0 v i Dodig the probability associatec wifn.tre :2 Stacistic..

N




The changes_ in the rate of liver tumors over the 18
months of the study were analyzed by means of thé "Prevalence

and Trend"” method of Petol. See Tables III and IV.

The dose related trend for liver carcinoma and/or
adenoma was statistically significant (p .02) at the final
kill. Thus, even though the analysis of the total data, the
trend was sighificant (P .03), it was mainly affected by '
the data at the end of the study (568 days -~ see table III).

For the males, with the use of the X2 statistic, there
was a significant (P < .05) increase in liver tumors, comparing
the highest dose of Bramacil with the controls.

In addition, the combination of 0, 250 and 1250 doses
and then comparing this total with the 5000 dose group yielded
a signifcant difference (P _ .02) in the application of
Fisher's Eract Test.

Females did not exhibit any dose related effect for liver
tumors. ‘

Quantitative Rish Assessment ) v -

' The data in table III and IV have shown that no liver
tumors appeared until the second year of the study and
therefore animals dying during the first year were not
considered to be at risk of liver tumors. Accordingly, 8
-controls, .4 low, 7 middle and 6 high dosed males and 6
controls, 6 low, 8 middle ‘and ‘3 high dosed females nave been.
deleted from the total animals:used for the low-dose :
extrapolation procedure. As there was no esvidence of increased
liver tumor incidence in females, only the males were used
for the Bromacil guantitative ‘risk dssessment.

Since the study diet of Bramacil was reported iIn ppm and
as food consumption could not be accurately estimated, Lehman's
Tables have been used to adjust the ppm of 3ramacil in the
diet to mg (7 ppm = 1 mg/kg/day for mice). The suriace area
adjustment described by N. Mantel and M, Schneiderman (Cancer
research, Vol. 35, 1975 June, pages 1379-1336) has D2een
used %o estimate exposures-and doses in human equiwvalents
2xpressed in mg/kg/day. :

-

98




Table III.

Dose (ppm)

250
1250
5000

TN

VTable iv.

Dose (ppm)

250 .
1250 -
- 5000

Yo

Bromacil, Trend Analysis of
Time (days)

0-365

0/8
0/4
0/7
0/6

QOO0

366-567

4/43 -
.2/46
2/39
3/38

1417.17
3.96 x107
0.225
0.411

568

4/29

9/30

5/34
14/36

21445.7
1.02 x108
2.119
0.017

Liver Tumors in Males Examined

Total

8/72
11/76
7/73
17/74

22862.87
1.42-x108
1.918
0.027

Bromacil, Trend Analysis of Liver Tumors in Females Examined

Time (days)

366-567

0/31
“1/37
-0/42

0/48

-1659.81
4.38.x106

-0.793
0.786

568

1/43
2/37
0/30
1/24

522.39".
1.29 x107

0.146
0.442

Total‘

1/74
3/74
0/72
1/72

P
[ AR (L SRV

!
OO oy
fs LD DN |
(U ds
(R0 9]
W

* o 0
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The data below were fitted to the Multl—stage, One—hlt,

"Weibull, -Probt€ and Logit modéls using the assumptions of"

. Agency for estimating human risks. The Multistage model whén

Independent background (i.e. control rate) effect and separately
for the additive background. The independent assumption
vrovided a smaller confidence band and the best. fxttlng

results (See Table v).

Bromacil - Males

Human Equivalent Doses

(Mg/kg/day) 0 3 1is 60
Number at risk 72 76 "73 74
Number of Tumor bearing animals 8 11 7 17

Table V. Bromacil - Male Mice, Liver Tumors -
Estimation of Dose Associated in mg/kg/day with Risk
{via Independent Assumption)

Models
Risk ‘Multi-Stage Weibull _ : Probit
Lower : " Lower © - - Lower
MLE 95% Bound - MLE 95% Bound ~ "MLE " 95%% Bound
10-¢ 1.6 2.6x10-¢ 46. " 4,2x10-% 38. 1.6x10-5
10-6

1.6 x 10-1 2.6x10-4 38. 2.1x10-4 : 31.. 9.5 x 10-3

As there are no metabolic or other data indicating ;haf
there is a basis for the use-of a particular extr apolaclon
model, the Multistage model was used as recommended by' 'the

fitted to the above data estimated the carcinogenic potency
as Q » = 3.8 x 107~ for mg/kg/day.

1S
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Characterization of Risks

The only exposure data available are the published
tolerances CFR 180.210 (Code of FPederal Regulations 40,
parts 150-189, July 1, 1983 page 359) for citrus fruits and
pineapples. These tolerances have been adjusted by their
contribution to the human diet, 3.81 percent and 0.3 percent
of 1.5 kg intake. The dietary intake is then divided by 60
kg (average human weight - See Table VI) in order to obtain
the exposure in mg/kg as shown in Table VII.

Table VI .
Food Tolerances t of Amount of Exposure
(ppm) Diet (1.5 kg/day) x % of Diet
Citrus fruits 0.1 3.81 5.7 x 10-3
Pineapples 0.1 0.30 4.5 x 10-4
Total ' 6.2 x 10-3

T~
~

Table VII. ' Bromacil - Male Mice - Estimation of Human Exposure and -Risk

amount of Upper 95% Bound
Food . Human Exposurel .’ | - on Risk?2
' T mg/kg/day cs ,
Citrus fruit - 9.5 x 10=5 10-7 to 10-6 -
Pineapples . . 7.5 x 1076 . - . 10-8 R
Total 1.0 x 10-4 10-7 to 10-6

1 amount of Exposure divided by 60 kg (avg. human wt.)

2 Q*, (3.8 x 1073) x Amount of Exposure
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The material not included contains the following type of
information:

Identity of product inert ingredients.

Identity of product impurities.

Description of the product manufacturing procéss.
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) .

\/ 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.
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MEMORANDI orrice or
e PESTICIDES AND TGXIC SUBSTANCES

SUBJECT: Bromacil, Mouse Study-Males, Re-evaluation
of Survival . Caswell No. 111
FROM: Bernice Fisher, biostatistician
Scientific Mission Support Staff “24 QZeAZb //;4?
Toxicology Branch ) 7
Hazard Evaluation D1v151on (TS~ 769C)

TO: Linda L. Taylor, Ph.D., Section III
Toxicology Branch
Hazard Evaluation Division (TS~769C)

THRU: Richard Levy, M.P.H., Leader-Biostatistics Team

Scientific Mission Sugport Staff : - pk
Toxicology Branch - - - - M

.- Hazard Evaluatlon Dlv1sion”(TS 769¢)

and

Reto Engler, Ph.D., Chief Co T j7

Scientific Missiom. Support - Staff. -é;/. L

Toxicolobgy Branch /3 éé/;”° \_//) -

Hazard Evaluatlon D1v‘51on (TS-769C) ° R &l : N
A4 . . . . . 'l 42 .-< 3 E . '-‘ ,.

.o . o

-

A statistical re-evaluaticn cf the survival component in
the 18-month feeding study of 95% HBromacil in CD-1 male mice
was needed Dpecause previously{(see memorandum on Priliminary
Risk Assessment for Bromacil-B. Fisher, 12/85) it was evaltated
by the Petoc Prevalence method. Currently a more relevant way
to analyse survival, is to use the Thomas, 3reslow; and Garc:c
computer program for Trend analysis and pairwise compariscns.
Data ~#n mortality from the Bromacil male mouse study Zor
dose levels of 0, 250, .1250, and 5000 -ppm. was’ used, to assess .
_survival. The results ‘indicatsd as id ‘the above ‘méntidned - ) - o
- memorandum, that there was no significant increase in mortality =~ °
“ith the given dose in¢remencs >f Bromacil. -

A .

- o N - .. . L - _— .
E I T S R T T T S S O Tt T R I S I I T R I I I T RN e S O L B ST SR I e 3

105
Thomas, Z.3., 3reslow, ., 22 Sars, J... (1977)- . 5
Trend znd Homcaoeniztv Analysis fo PriZiroicsns and Lire

Tasis Zata, zmputers and Bilomediczl FRa2searcn 1V, pgs 37i-cs il
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' REFERENCE DOSES (RFDs‘ FOR ORAL EXPOSURE

Chemical: Bramacil , CAS #: 116-06-3. .
Caswell #: 1ll1

Carcinogenicity: Hepatocellular adencmas and carcinamas in mice
Systemic Toxicity: See below.

Preparation Date: 2/18/86

I FE RN NS EERERE ENEEFEEFE R RN RN R N NN Ny NN N L N R I YT Y Y I T T T Y Y Y Y Y

Endpoint Experimental Dos2s UF MP RED
Sherman et al. 1255 mg/kg/day 100 — 0.13 mg/kg/day
(1963); E I Dupont NOEL 4-:':»:-1/5/ -
2-fear Dog Feeding =~ iy L
Study . . .- _ - S -

jl{fmg/kg/day #1235 = /ZSoyp"’l
Decline in body
welght
‘2-Year E‘eedlng/ . 250 ppm (12.50 mg/kg/day)
Oncegenic Rat NOEL
Stqw . B X . . .‘:. } . "

. o 1250 ppm (62.5 mg/kg/day ).
weight retardation LEL

e8P 8P IS ENPBDCIISNE B OB EPICOPDICT OO PO DD LI BICLOLE SOOI IERII LRGN NOCNOPSI PO T OIS EES

Endpoint and Experimental Doses:

_Sher&nah et al. 1963,
2-Year Dog Feeding Study.
Z.1. Dupont; Report No. PP 6G0499

Dogs were fed Btcmacxl ‘for 2 years at dose levels of 0, 0.005, 0.025, and 0.125%.
No deleteriocus effects were observed at any dose levels. The thyroid of the dog
. shauld have had hxstcpathology performed since thyroxd effects were observed at 11.:0
ppm (62.50 mg/kg) in the 2 year rat feeding oncogenic study. :
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Uncertainty Pactors (UFs): 4
An uncertainty factor of 100 was used to account for the inter- and intraspecies
differences.- - ‘

3 .0QtIl'..IO...C...l..II.O.l...Q..l.l‘l.0.'0....'...Q...Q.l...Ol‘tl.l"..o..n-..OOO... .

Modifying Factors (MFs):

None

...Ql.......'IQ'.I.’O..I...Q..I..!i‘.'.....'..'..l....I...I...'.O'.I.l.......i'.' -----

Additional Camments:

Bramacil in a 2 year mice féeding study, at 5000 ppm, produced hepatocellular
adenamas and carcinamas. '

Data Considered for Establishing the RfD -

1) 2-Year Feeding - Dog NOEL = 0.025%, LEL = 0.125% (scme decline in body weight);

2) 2-Year Feeding - Dog NOEL = 1250 ppm (31.25 mg/kg/day) (the thyroid changes were

camparable to the controls); core grade minimum NS o ha T AT

w T ﬁqu,(_J

' 3) 2-Year Feeding/Oncogenic - Rat NOEL=250 pgm (12.50 mg/kg/day ) (0.0258), LEL = 1250

pom (62.5 mg/kg/day)(0.125%) (weight retardation); core grade minimum

1) 3-Gereration Reproduction ~ Rat Dose level of 6.025%; No difference than controls
(only dose tested); core grade minimua> 4 -

5) Teratology - Rat Teratogenic NOEL > 165 mg/m3 (7.92 mg/kg) (HDT); Fetotoxic
NOEL > 165 mg/m3 (changes in parents not significant); core grade minimum

6) Teratology = Rabbit Maternal toxic NOEL > 250 ppm (HDI); Fetotoxic NOEL > 250 ppm
(HDT) 5 Teratogenic NOEL > 250 ppm (HDT); core grade minimum o

Jata Gap(s)
None . ", 7
Sther Data Considered

1) 2-Yehr Feeding =- Mice NOEL < 250 ppm (37.5 mg/kg/day) (testicular abnormalities _
as focal atroply of seminiferous tubules) At S000 ppm increased liver - P
weight anmd hep&tocsll-,ular adenamas and carcinamas were observed; core ‘
grade minimm

000 0 0L IO ONSELITOIOSEIIOSEOIEIPNSEOODLOIOETSNTE

#9800 0009000005308 088000° 88000 eNasseea
ll

2=




Other Data Considered (cont.)
2) 90—Day E‘eeding-aat NOEL=500 pom - (25 mg/kg/day ), LEL=2500 poem (125 m;/kg,/day)(at

5000 ppm lower growth, low RBC, increase in n thyroid activity, enlargment of
centolobular cells of liver); core grade minimum

..'O‘..........'.................‘....’..'.'.O..."...’.Q‘........'.Q...'....Q....l..0
]

Confidence in the RED:” ”j',
~ ! N
Study: High WLJ/” Data Base: High RED: High
The critical sf:udy appears to be of sufficient quality and is given high

confidence rating. Since the data base on chronic toxicity is complete, the RfD is
given a high confidence.

.‘.'....""".....‘............‘...‘..'..................‘........‘.."D"Q...“‘O'.'
Documentation of RED and Review:

Registration Files

t'"."....I...‘..."’....Q'...'....."i'.......‘..“.‘_.!.'....'....'I..I...'.".'.. ...............
Agency RED Paview: e U.S. EPA Contact:
First Review: 11/25/85 Primary: George Ghali FIS 557-74%0

Second Review: 12/16/86 _
Verification Data: 12/16/86 Secondary: Reto Engler FTS 557-7491
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TABLE xXXXIX (1

. MMNER OF RATS VITH TUMORS {3 MONTHS T0 2. YEARS)

INN-

6

Tusor
-

FEMALES

MALES

?

- Reticulum cell sarcoms,
liver .

AMenome, adrenal cortex
Adencma, adrenzl sedulla

1
2
2

1
o
e

Grou
I-TA TII TIT IV

L A 4 4

Grou

]
0
o

Adenoma, anterior pituitary -5 13 16

Adencma, islet cell
Thymoma T
ijphoua}coa, lymph nods

" Reticulum cell sarcooa,
lysph node .

(o]

1

1

0

o o
o o
o

"0 o

F!.bx-oadenou, same=ary gland

Adenocarcinoma, eemmary
gland

Fidbrosarcoms, sammary gland

Reticulum cell sarcoms,
spleen .

Polyp, uterus
P broma, ovary
Adenoaa, ovary

Follicular cell n—domin,
thyroid

Light cell adencmsa, thyraid
Trichoepithelliosa, sicin

Squamoua .c-ell car=inoma,
alcin

Ly{nphom , lympn ncde

3

6

O O w O w

- O

5

o~

- Q O N

o -

1

O Q O w

o

—-——&%' - m_‘_g_‘;utﬂ——___ﬁ._ . R s SR b

6 0 1 o0 o0 o0 o
1 1 0 0 o0 o o
0 1 ©0 o0 3 1 o
L] 7 2 2 5 5 §°
O 0 "0.0 0 1 o
1. .0 o 6.1 0 1. l.
0 9 0 0 0 o0 o :
0. 0 0.1 0 2 o v
-1 1. Y -
2 8 o
3 1
1 o
¥ o o
2 o -
) -
o o -
o) 1 0
0 5 0
o o o
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Tumor *

Lipoma, subcutis
Pibroma, skin
Pibrosarcoma, skin
Hyperuor,.aroma, kxdney..

Mesothelioma, peritoneal
cavity

Hibernoma, thymus

‘ Ganglioneurou, po.terior
..utary , :

Adenom, paruhmid . =70
Adenocarcinoms, pu'athyroid

Reticulum cell . urcou,
- lungs

Pibdrosarcoma, uterus

Osteogenic sarcoss: - !

Sebaceous gland adencaa

Total tumors
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—RAVEN SqSTEms

D.ir Luck /1—73-82 -
. s - 2 T
i TABLE XxIv (2
FEMALES |
. Grou drou
Lesiom T IX I IIr IV Y IX II EII TV

Artenoaclérosu, aorta 2 0 1 o 1 6
Prosoplasia, exorbital lac- )

risal gland 11 o -0 1l 10"
Pocal lymphoid <ells, exorbd-

ita) lacrimal gland 1 0 3
Hyperplasia, spleen ) 1l o]
Depletion of lymphoid

follicles, spleen 17 17 11 2% 19 13 10
Pocal hematopoliesis, spleen 7 11 13 19 o 15
Bone marrow hyperplasia 6 71 3 5 12 8
Glandular hyperplasia, uterus § 1 O 2 5 -
Neutrophilic endometritis Sy 5 7 1. -
Cystic graffian follicle ~ ° S 1 & ° g ety -
‘Parathyroid hypertropny 1 3 2 0 -2 )
Parathyroid hyperplasia 2o 3 o 3 '8
Pocal fcllicular cell hyper-

Plasia, thyroid 2 3 O o 1 10
Pocal light cell hyperplasias, 3

thyroid 8 2 2 o & (o]
Transitional cell hyperplasia,

kidney : . 1 & 5 3 6
Leg muscle atraophy 1 ¢ 1 3 6 5
ratty change, esxorbital ' ‘L

lacrimal glamd o 1 2 6 ¢ o
Pocal Tibrosis, exorbital

lacrimal gland g 0 0 0 o] 7
Fozal atropny, exarbdital ' :

lacrizal gl-;n»i‘. - c ¢ Q o o] 1
Priroplasia 37 iglets of .

o] jod Q Q 2 M 3

Largerhans

® AT leas: ~ lases
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‘ _ — TABLE XXV (1) : Ol1,

W s

NUMBER OF RATS WITH COMMON ¢ HISTQLOGIC
NON-NEOPLASTIC LESIONS - 3 MONTHS TO 2 YEARS

-

ST

. IMN-976 1
i
FEMALES MALES ]
- droup aroup ’
- Leaion I IA II III IV I 1IA°1Z 73I1 IV }
Chronic nephritis 716 10 10 15 10 22 25 23 26 24
Bile duct hyperplasia 12 11 7 915 8 14 10 9 13
Fatty change, liver 6 9. 8. 7 & 1 & & 5 7
Microgranuloma, liver 1% 10 10 13 12 6 & 10 5 5
Hepatocyte hypor.roptw‘.. _ 2 8 6 3 1 ‘1 .5.‘ 5 &, 6
’ Adrenal, cortical focal e el ot :
fatty change 1l 3 o] 3 1 1l 3 3 J §
Dilated adrenal sinusoids 16 16 22 1% 12 o 1 2 1 3 :
.77 Pocal hyptrplaAaia,“' an:’er.io"r R L D Py :
T s oopirnitary— e 866 —13 0 g5 3 8 & e
. Chrenic murine pneuinonit'.s 18 ] 10 i) 16 7 1s 8 10 :
Upper-tracket ‘- " 15w 9 6 u 2 & .8 6"
Pccal testicular atrophy - - - - - 7 5 1 5 2
Zhronic arteritis, testis - - - - - 6 8 10 6 3
Pros:auc. nyperrlasia . - - - . - 2 & 9 2 2 :
Prostatic fiurosis - - - - - ] 1 2 ¢ bt :
Duct nyperplasia, p@creaa 1 o] 1 J 0 1 4 4 3 o] .
Chronic arteritis, pam.:rcit 1 2 2 LY 0 2 o] 4 ;5 2 '
Dilated gastric glands 1 8 3 0 1 & 1% 20 18 17 b
Intestinal nematodes . 8 o 3 .o 5 3 5 A 2 5
Pocal flbroslg,'.heu'c ve 1 2 01 o 2 g *12 6§ 12. Py ;
Histiocystic t?cil, heart: : 0- 1 .,O . D ‘008 01 3 1 i
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Toxxcology Letiers, 11 (1982} 103-110 ‘ . : -
Elsevier Biomedical Press

SPONTANEOUS TUMORS IN CONTROL F344 AND CHARLES RIVER-CD
RATS AND CHARLES RIVER CD-1 AND B6C3HF1 MICE

SANFORD P. SHER, RICHARD D. JENSEN and DELWIN L. BOKELMAN

Depariment of Safety Assessment, Merck Sharp and Dohme Research Laboratories, West Point. PA
19486 (U.5.A.)

(Recesved October 23rd, 1981)
{Accepted November 10th, 1981)

SUMMARY

The incidence of spontaneous neoplasms in outbred, inbred and F1 hybrid strains was compared using
the Charles River-CD rat and mouse, tbe F344 rat, and B6C3IHF1 mouse. These strains-are comznonly
used n carcinogenic smdles.' . -

Each sirain has a consistent paucm of tumor occurrence. (esucular. pituitary and lymphoresicular ~
neoplasms are common in F344 rats, mammary and pitustary neoplasms are common in Charles River-
CD rats, liver neoplasms are uncommon in CD-1 mige. while hepatic tumors axe {requent in male
B6CIHF] mice. There 1s considerable variation in tumor incidence in individual studies regardiess of
strain and there appeared to be greater vzriation in incidence between laboratories using the same strain
than in different laboratones using unike strains.

Therefore, the choice between these strains may be fortuitous or recommended by governmental
agencies. Regardless of the strain selected. it is vital to develop sufficient historicai tumor dara on the
strain used ar the particular test laboratory.

INTRGDUCTION

. Chronic studies in mice and rats have been used to, evaluate the carcinogenic_
potential of drugs, food additives, and chemicals. There have been differences in
opiriions expressed concerning the use of inbred and outbred strains in such studies.
The Canadian Food and Drug Directorate [1] has suggested that animals with
heterogeneaus genctxc constitution (outbred ss(rams) be used to-‘determine the
potential carcinogenicity of a hitherto umested compound ' When basic
mechanisms in carcinogenesis are studied, an ‘inbred strain that is known to respond
toa parucular test compound or group should be selected.’ The guidelines for carci-

Abbreviztion: MSDRL, Merck, Sharp and Dohme Research Laboratones.

0378-4274/32/0000-0000/ $02.75  Elsevier Biomedical Press
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nogenic testing for the Umted Kingdom [2] recommend the use of outbred strains of
rats and hamsters or an F1 hybrid mouse. Other investigators {3] have recommen-
ded the use of inbred mouse strains because of ‘genetic stability and stable, repro-
ducible background noise’.

To demonstrate the variability in spontaneous tumor incidence in commonly used
strains, tumor incidence in an inbred rat strain (F344), an outbeed rat strain (Charles
River-CD), and F1 hybrid mouse (B6C3HF1) and an outbred strain of mouse
(Charles River CD-1) were compared.

As a survey of 14 pharmaceutical companies has shown, these strains are
commonly used (see below): '

Strain - Number of companics{
_Charles River-CD rat 7
F344 rat - 2
CD-1 mouse 6
B6C3HF1 mouse 5

The National Cancer Institute had used the F344 strain of rat and B6C3IHF1 mouse
exclusively since 1972

METHODS AND MATERIALS | N
L a e . - s Ties

Reporis of carcinogenic studies issued by the National Cancer Institute® were
scanned for studies using the BGCIHF1 mouse or F344 (Fischer) rats. The tumors in
control mice and rats from 22 and 23 studies, respectively, performed by Labora-
tory A were compiled. 20 male and 20 female controls were started on each study
although the final number autopsied varied. The animals were usuaily 6 weeks old at
initiation and were obtained principally from Charles River Breeding Laboratories
or the Frederick Cancer Research Center. Data. from nine control groups tfrom
similar studies performed by Laboratory B were also compiled.

Absorb Dri® hardwood chip bedding from two principal suppliers, (Wilner W ood
Products-Norway, Maine and Northeast Products Warrensburg, N.Y.) was used for

both rats and. mlicé in studies sponsored by the Nazional,Canccr Institute. In three of
the studies, hardwood chip bedding (Sanichips®) was supplied by Shurfire Products,

Beltsville, MD, or Pinewood Sawdust Co., Moonachie, NJ. Contact bedding in
MSDRL studies was cuhtr Absorb Dn’ or Betta Chips* hardwood bedding
supplied’ by Lab Producls Sccaucu:, NJ.

Wayne Lab Blox or iWay ne sterilizable lab meaj (-\lhed ~Mills inc., Chicago. IL}

*Nauonal Cancer 1asttute Bioassay of compounds for posuble carcinogenic:ty Washington, DC. U S.
Dept. of Health Education and Weifare, 1978-1980,
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ed strains of was used for both rats and mice in all NCI contract studies. Purina Lab diets
: recommen- ’ supplied by Buckshire Corp., Perkasie, PA, was used in all MSDRL studies.
table, repro- Certified rodent diets were introduced in June, 1979. Analysis of the diets is shown

C 0 (IGTANBEE) . 007712
|

! below:
amonly used . . . . . S g
ain (Charles . , Non-certified No. 5001  Certified No. 5002
f .
1 0f mouse Crude Protein min  23% 20.0%
strains are Crude Fat min 4.5% 4.5%
Crude Fibre max 6.0% 5.5%
Ash max ' - 7.0%
Added Minerals max ~— 2.5%

Tumor data from carcinogenic studies of new human health drugs performed in :
the Department of Safety Assessment, MSDRL were compiled. Data from 24 - : _' .
groups of control CD-1 mice and 23 groups of Charles River-CD rats were
tabulated. Both mice and rats were obtained from Charles River Breeding L.abora-
tories and were 4-to 6 weeks of age when the studies were initiated. Almost all

,H 1 mouse studies were of 81 weeks duration in mice and 100 to 105 weeks in rats. . : "':g '
o =
RESULTS - o
[ B6CIHFI mouse (Table I) I =
itute® were 12
c zuLm er n Overall tumor incidence in Laboratory A varied from 20% to 89% in males and % ;
%4 ha o::- I 10% to 70% in females. In Laboratory B, the range of tumor incidence was 13%s to <z
ea; s:: y ; 80% for males and 20% to €0% for females. -
ebe 50 .at : Neoplasms of the lung were much more frequent in males than in females.
' Orat?ncs Lymphoreticular neoplasms were one of the most commonly observed and appeared
Jups trom 10 be more frequent in Laboratory B than Laboratory A studies. Liver neoplasms
Iner Wood were considerably more frequet_u in males than in females. Tumors of the mammary
) dot‘o ) glands, adrenals and thyroid were quite rare occurring if only a few studies at an
15 used for incidence not exceeding 10%.
[n three of- - e o
Proéuct.s ’ ] Study duration varied as shown below.
sedding in . . . .
i 1 e - - . '
bedding o Duration. ~ Number of studies ¥
- T {(weeks)
cago. ) | “ faba LabB :
90-100 10 4
. CC:US. ! .101-108 12 5

ot

™I

~J
<
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TABLE

¥

PERCENT (%) INDICENCE OF NEOPLASMS IN CONTROL. B6C3 1 M$CE
Lab A Lab B MSD Suxtes
BSCIHFI B6CIHF1 CD-1
Duration 90108 week_s 91105 weeks 81-105 werks .
Male Female Male ‘Female Male Female
Number necropsied: 425 426 32U 324 1232 1240
Total tumors range: 20-89 10-70 13-80 20~60 2456 21-60
Average: 9 29 49 20 38 40
Number of groups: 22 9 24
Lung
Range ~ adenomas: 0-30 0-12 0-16 0-10 0-38 0-41
adenocarcinomas: 0-2t 0-6 0-5 2 0-16 0-12
Average -~ adenomas: 8. . } 6 3. 17 . 14
adenocarcinomas: b 1 2 1 b1 3
Combined average: 13 2 8 4 22 17
Liver B : : e
Range — aderiomas: =~ - 0—42 0-6 0-6 - 0-$ 0-12 © 0-14
adenocarcinomas: 0-37  0-5 0-35. 0~10 0-8 0-6
Average — adenomas: 11! - 2 2 RN . 3 2
“adenocarainomas: 13 v 20 2 2 1
Combined average: 24 3 2 3 5 2
Lymphoreticular . N
Range: 0-3s 0-45 4-30 540 0-16 3-22
Average: 9 16 15 27 6 1

Overall tumor incidence, as well as tumors at sites of hxgh mcxdcncc (liver,

CD-1 mouse (Table I)

‘lymphoreticular) increased with study duration.

Lung tumors occurred at the high-cst incidcnc"c in' bokh' males and females.
Lymphoreticular neoplasms were frequent, and at a somewhat higher incidence in

+ femalvs than males: Liver nedpiasms were infrequent in both males and females.

Overall tumor mc:denc‘e,,was 38% in males and 40% in females.
i DO

F344 rac
The distribution of neoplasms for sclcctcd tumor sues is shown in Table [I.

Overall tumor incidence was quite high, 96% in males and 62%s or 787 in {emales.
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As i3 readily apparent, the most common tumors in males were benign testicular
CE ! interstitial cell tumors~and in females, .pituitary . tumors.  Mammary tumors,

_ principally adenomas, were frequent in females. Lymphoreticular neoplasms

(-3
! occurred in both males and femalés‘aiid'at a higher. incidence in Laboratory B
ks . R TP T :
. .Charles River-CD (Table I1) B o
Female 4 - N Lo o
1240 o : '
11-60 Charles River-CD rats also had a high incidence of tumors averaging 71% in
0 ! males and 88% in females. Pituitary tumors, both adenomas and carcinomas,
occurred commonly in both males and females. Mammary tumors were frequent in
oot females. Liver and lymphoreticular tumors were infrequent. :
0-12 I DISCUSSION
i
3 o Ward et al. [4] compiled spontancous tumors in over 2500 control B6C3F1 mice
: of both sexes from National Cancer Institute carcinogenic studies. Laboratory
7 . variability was not analyzed. As seen below, the most common tumors were also
: lung, liver and lymphoreticular.
0"'“ . " . . N . ) ) .
0-6 - : Male (%) Female (%) -
2 Pulmonary w13 4
v Lymphoreticylar - 8 17
o Cx Livet - NP 22 4 \ ] AR .- .

Goodman et al. {5] also compiled tumor incidence in about 1800 control F344 rats
from MNational Cancer Institute studies. The most common tumors observed were
also interstitial cell-tumors of the testis in males, mammary and pituitary tumors in
females, and l»ymphoreticular tumors in be o sares. ’

"~
i, sttt iy B s . . 22

: (liver, R Male (%) Female (70) )
Testis 8. - ‘
o Mammary 1 18 - _ :
R R Lymphoreticular A2 10 LR e L e e g
‘emales. . Pititary. . . i 30 ' '
fence in S o
‘emales. .. Compilation of - published results in Charles River sirains have shown good

oL e Eo agreement with"MSDRL sesults (6). -~ . g t oo B S i
: " The average @ncicl;cn;e qf selected tumor types was compared in s}ugh‘cs dore at . e
Laboratories A and B and MSDRL (Tables [ and (1). :
able 1L, There frequeéntly was a greater variation in incidence between laboratories using
emales. the same strain. than between different laboratories using unlike strains. For




_RIVER-CD

rer-CD
ks

Female
1204
57-100
88

0-2
0-12

n-12
S 6-40
19

3

-

S o s

-9
-16

. e — -

b

BT )

L]

example, lymphoreticular neoplasms in female B6C3IHF1 mice were 2imost twice as
frequent in Laboratory B as in Laboratory A studies (27'7- vs. 16%}). In MSDRL
studies of CD-1 mice, the overall incidence of lymphorencuhr neoplasms was 11%.
The same pattern held for lymphoreticular tumors in male B6C3IHF1 znd CD-1 mice
(9%. 15% and 6%) in Laboratory A,.B, and Merck studies, respecively.

Overall tumor incidence was higher in female' B6C3HF1 mice in Laboratory B -

studies than in Laboratory A studies (40% vs. 29%). 0verall tumor incidence in
fernale CD-1 MSDRL studies was 40%.

Adrenal medullary tumors on the average were twice as frequent in male
Laboratory B F344 rats as in Laboratory A F344 rats (17% vs. 8%0) compared to 9%
in Merck CRCD rats. Lymphoreticular neoplasms were more frequem in both males
and females in Laboratory B than Laboralory A studies (26% vs. ll"- and 16%s vs.
9%%).

Tarone et al. [7] have recently reported on the \(anabxhty in sporganeous tumor
rates in two strains, F344 rats and B6CIHF1 mice..Data from 72 coatrol F344 rat
groups from six laboratories and 54 control B6CIHF1 mice from fixe laboratories
were analyzed. The data were obtained from the NCl Carcinogenesis Bicassay
Program. This group also found significant intralaboratory variation for certain
tumor types for both. the rat and mouse. Significant ifiterlaboratory variability
occurred in 2 of 6 labontones for the F344 rat and 1 of § labomons for the
B6C3HF!1 mouse.

The data presented.in (hus report show that the outbred sr,rz.ms of Charles River-

" CD rat and Charles Rivér CD1 mouse, as well as the F1 lybrid mouse (B6CIHFI),

are commonly used in carcinogenic studies. Each strain has a relarive pattern of
wumor occurrence; testicular, pituitary and lymphoreticular neoplasms are common
in the F344 rat, mammary and pituitary neoplasms are common in the Charles
River-CD ra¢, and liver neoplasms are relatively uncommon in the CD-1 mouse.
There is cousiderable variation in tumor incidence in individual studies regardiess of
strain and there frequently was greater variation in incidence between laboratories
using the same strain that different laboratries using unlikestrains. [n recent years
understanding of the relationship of spontaneous tumors to. certain environmental
factors mciudmg the type ‘'of bedding used, the type of .cage, tke preszace of

. aflatoxin in the diet, etc. has xmprovcd (8]. The variation in spomtancous tumor

incidence observed may bé related to other cavuonmenu} factors not clearly
identified including wild viruses, stress, etc. (8, 9]. R,
Whichever strain is selected, it is vital to develop sufficient hxstom:al tumor data

S onsthe strain used 'at the pamculu‘ 1est laboratoty. Gart et ak. {10} and Ward et al;

[4] have commcnted on the valuc of historic controls Historic control information
may call attentiop to tumor inicidenices that are unusually low'or- ‘high. ¢.g.. as aresult
of inadvertant environmental contamination or randomlz&uon erroe. Historic data
may also ‘indicate the degree of expected vatiability ‘of, sponzanecus mor types
from study to study and allow more critical evaluation of the incidences in test
animals.”
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Tarone et al. [7] have recently pointed out that ‘the most appropriate and
" important cothparison of a treated group is with its matuned control.. . when the

comparison...leads to equivocal results, however, the historical control rats can
sometimes provide data needed to make a clear interpretation of the results.”. .

.
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I TABLE 1l A R e . example, lymphoret
e PERCENT (%) INCIDENCE OF NEOPLASMS IN CONTROL F344 AND CHARLES RIVER-CD frequent in Labora:
l : RATS studies of CD-1 mic
Lab A ci . LadB . MSDSwdies - - - The same pattern he
i F344 P .-, Charles River-CO . (9%, 15% and 6%;
| Duration 102~107 weeks 104—-106 weeks - 98~128 weeks Overall tumor in
Male  Female  Male  Female  Male  Female - studies than in Lat
Number of necropsied: 459 159 448 450 1211 1204 female CD-1 MSD}
! Total tumors range: 85-100  35-95 90-100  72-90 3590  57-100 ! Adrenal medulla
| Average: % 2 o 8 n. 88 Laboratory B F344
Number of groups: 23 v ST inMerck CRCD rat
J Liver ' v and females in Labc
Range — adenomas: 0-5 _0—5 0-10 0-6 0-6 0=-2 . 9%, S .
adenocarcinomas: 0-10 0.0 TR 0-4 . 0m . U016 0-12 o).
Average ~ adenomas: t 1 3 T ‘ 1 1 Tarone et al. [7]
; adenocarcinomas: 2 0 1 1. $ 2 rates i two strains
Combined average: 3 1 4 2 6 2 groups from six lab -
X Mammars sland T o R were analyzed. The
. Mammary glan - - ’ . . “" . . . o H v
3 Range ~ adenomas: "~ 0-57 - 0-6 0-2 14538 7 0-10 27-712 Program. This gro
adenocarcinomas: 0-$ J0-5 0-4 0% . 04 540 turmnor types for b¢
- Aserage -~ adenomas: 1 a3 1 b2} RS L , curred in 2:0f 6
i . adenocarcinomas: R ] ATVT T L0 . B6C3HF1 mouse.
l PR Combined average. <% | © i3 1 I T Y 9 ! The data presente
! Puwitary ’ CD rat and Charles
! H Range - adenomas: 0-65 5-80 2-13 8-48 . 16~62 32-90 , are commonly usec
' “Jenocarcinomas: 0 0-10 0-2 0-2 - . _0-10 o0-16 l lumor occurrence; *
Average - adenomas: 14 4 7 R 7 65 1 in the F343 rat, m
: i adenocarcinomas: 0 1 1 1 v 2 s : River-CD rat, and
: Combined aserage: 14 38 8 19 .38 0 1 There s consi:icra'
DL Tesus ' : . - . . strain and there f
: Range - benign: 0-i00 .- S 1892 - "> Q1) -~ using the same stei
i : malignant: 0-90 - . 0-2 g L= understanding of t..
; B A""",'" beniga: .5‘; LT 38-2 R g factérs including t
. o malignant: e - - in i i
N Combined average: 88 - 26.2 t’iﬂ:.noxm in the die
I Y - incidence observed
" . Lymphoreticular oo L | identified igcludidg -
Range: ; T2 0-30 Whichever. strain-
, Average: - on the strain used z:
Adrenal meduita | ' [4] have commenter
. Range: 015 ! may call attentjon t
ty Average: 8 ! of ipadvertant eavi
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