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REPORT ON THE BIOASSAY OF 2,4-DIMETHOXYANILINE HYDROCHLORIDE
FOR POSSIBLE CARCINOGENICITY

CARCINOGENESIS TESTING PROGRAM
DIVISION OF CANCER CAUSE AND PREVENTION
NATIONAL CANCER INSTITUTE, NATIONAL INSTITUTES OF HEALTH

FOREWORD: This report presents the results of the bioassay of
2,4-dimethoxyaniline hydrochloride conducted for the Carcinogenesis
Testing Program, Division of Cancer Cause and Prevention, National
Cancer Institute (NCI), National Institutes of Health, Bethesda,
Maryland. This is one of a series of experiments designed to deter-
mine whether selected chemicals have the capacity to produce cancer
in animals. Negative results, in which the test animals do not have
a significantly greater incidence of cancer than control animals, do
not necessarily mean the test chemical is not a carcinogen because
the experiments are conducted under a limited set of circumstances.
Positive results demonstrate that the test chemical is carcinogenic
for animals under the conditions of the test and indicate a potential
risk to man. The actual determination of the risk to man from animal
carcinogens requires a wider analysis.

CONTRIBUTORS: This bioassay of 2,4-dimethoxyaniline hydrochloride
was conducted by Litton Bionetics, Inc., Kensington, Maryland, ini-
tially under direct contract to the NCI and currently under a sub-
contract to Tracor Jitco, Inc., prime contractor for the NCI
Carcinogenesis Testing Program.

The experimental design was determined by the NCI Project Offi-
cers, Dr. N. P. Page (1,2), Dr. E. K. Weisburger (1) and Dr. J. H.
Weisburger (1,3). The principal investigators for the contract were
Dr., F. M. Garner (4) and Dr. B. M. Ulland (4,5). Mr. S. Johnson (4)
was the coprincipal investigator for the contract. Animal treat-
ment and observation were supervised by Mr. R. Cypher (4), Mr. D. S.
Howard (4) and Mr. H. D. Thornett (4); Mr. H. Paulin (4) analyzed
dosed feed mixtures. Ms. J. Blalock (4) was responsible for data
collection and assembly. Chemical analysis was performed by Midwest
Research Institute (6) and the analytical results were reviewed by
Dr. N. Zimmerman (7).

Histopathologic examinations were performed by Dr. B. C. Zook
(4), at Litton Bionetics, Inc., the pathology narratives were written
by Dr., B. C. Zook (4), and the diagnoses included in this report
represent the interpretation of this pathologist. Histopathology
findings and reports were reviewed by Dr. R. L. Schueler (8).
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Compilation of individual animal survival, pathology, and sum-
mary tables was performed by EG&G Mason Research Institute (9); the
statistical analysis was performed by Mr. R. M. Helfand (7) and Dr.
J. P. Dirkse, III (10) using methods selected for the Carcinogenesis
Testing Program by Dr. J. J. Gart (11).

This report was prepared at METREK, a Division of The MITRE Cor-
poration (7) under the direction of the NCI. Those responsible for
this report at METREK are the project coordinator, Dr. L. W. Thomas
(7), task leader Ms. P. Walker (7), senior biologist Mr. M. Morse
(7), biochemist Mr. S. C. Drill (7), and technical editor Ms. P. A.
Miller (7). The final report was reviewed by members of the partici-
pating organizations.

The following other scientists at the National Cancer Institute
were responsible for evaluating the bioassay experiment, interpreting
the results, and reporting the findings: Dr. K. C. Chu (1), Dr. C.
Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. D. G. Goodman (1,12), Dr.
R. A. Griesemer (1), Dr. T. E. Hamm (1), Dr. W. V. Hartwell (1), Dr.
M. H. Levitt (1), Dr. H. A, Milman (1), Dr. T. W. Orme (1), Dr. R. A.
Squire (1,13), Dr. S. F. Stinson (1), Dr. J. M. Ward (1), and Dr. C.
E. Whitmire (1).

1. Carcinogenesis Testing Program, Division of Cancer Cause and
Prevention, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland.

2, Now with the U.S. Environmental Protection Agency, 401 M Street,
S.W., Washington, D.C.

3. Now with the Naylor Dana Institute for Disease Prevention, Amer—
ican Health Foundation, Hammon House Road, Valhalla, New York.

4, Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington, Mary-
land.

5, Now with Hazleton Laboratories America, Inc., 9200 Leesburg
Turnpike, Vienna, Virginia.
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Missouri.
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SUMMARY

A bioassay for the possible carcinogenicity of 2,4-dimethoxy-
aniline HCl was conducted using Fischer 344 rats and B6C3Fl mice.
2,4=Dimethoxyaniline HCl was administered in the feed, at either of
two concentrations, to groups of 50 male and 50 female animals of
each species. Twenty animals of each sex and species were placed
on test as controls. The high and low dietary concentrations of
2,4=dimethoxyaniline HCl were, respectively, 3000 and 1500 ppm for
rats and 5000 and 2500 ppm for mice. The compound was administered
in the diet for 104 weeks to rats and 103 weeks to mice, followed by
a l-week observation period for both species.

There were no significant positive associations between the con-
centrations of 2,4-dimethoxyaniline HCl administered and mortality
in rats or mice of either sex. Adequate numbers of animals in all
groups survived sufficiently long to be at risk from late-developing
tumors. Dose-related mean body weight depression was observed for
females of both species, indicating that the concentrations of
2,4-dimethoxyaniline HCl administered to these groups may have ap-
proximated the maximum tolerated concentrations. Compound-related
mean body weight depression was only slight for male rats and was
apparent in male mice only until week 50; however, follicular—-cell
hyperplasias and cystic follicles of the thyroid were observed in
dosed male mice, suggesting that the concentrations the male mice
received may have approximated the maximum tolerated concentrations.
Since no distinct mean body weight depression in relation to con-
trols, no significant accelerated mortality, and no other signs of
toxicity were associated with administration of 2,4-dimethoxyaniline
HCl to male rats, it is possible that these animals may have been
able to tolerate a higher dietary concentration.

There was a significant positive trend between concentration of
the test chemical and the incidence of a combination of hepatocellu-
lar carcinomas and adenomas in male mice and an increase in the com-
bination of these lesions in female mice. However, no statistically
significant differences in tumor incidence at any specific site were
observed when dosed rats and mice were compared to their respective
controls,

Under the conditions of this bioassay there was no convincing

evidence for the carcinogenicity of 2,4-dimethoxyaniline HCl in
Fischer 344 rats or B6C3F1 mice.
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I. INTRODUCTION

2,4~Dimethoxyaniline hydrochloride (Figure 1) (NCI No. C02255),
the hydrochloride salt of the dye intermediate 2,4-dimethoxyaniline,
was selected for bioassay by the National Cancer Institute because
of the increased incidence of bladder cancer observed among dye manu-—
facturing industry workers (Anthony and Thomas, 1970; Wynder et al.,
1963)., Aromatic amines are one of several classes of chemicals
thought to contribute to the increased cancer risk in this industry
(Clayson and Garner, 1976).

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is 2,4-dimethoxybenzenamine hydro-
chloride.* It is also called 4-methoxy-o—anisidine hydrochloride and
2-methoxy-p-anisidine hydrochloride.

2,4-Dimethoxyaniline hydrochloride does not appear to have any
commercially significant applications. The major commercial use of
2,4-dimethoxyaniline is apparently as an intermediate in the pro-
duction of the polymethine dye C.I. (Colour Index) Basic Yellow 11
(also known as Astrazon Yellow 5G) (Society of Dyers and Colourists,
1956b; Venkataraman, 1952). C.I. Basic Yellow 11 is widely used as
a dye for polyacrylonitrile fibers and for printing on acetate and
acetate/viscose rayon mixtures (Society of Dyers and Colourists,

1956a; Venkataraman, 1952).

*The CAS registry number is 54150-69-5.
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FIGURE 1
CHEMICAL STRUCTURE OF 2,4-DIMETHOXYANILINE (HYDROCHLORIDE)
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Specific production data for 2,4-dimethoxyaniline hydrochloride
and 2,4-dimethoxyaniline are not available; however, only the latter
compound appears to be produced in commercial quantities (in excess
of 1000 pounds or $1000 in value annually) in the United States (U.S.
International Trade Commission, 1977). Imports of 2,4-dimethoxy-
aniline through principal U.S. customs districts amounted to 195,800
pounds in 1974 (U.S. International Trade Commission, 1976). In 1976,
the last year for which data are available, production and sales of
C.I. Basic Yellow 11 at five U.S, facilities were 885,000 and 737,000
pounds, respectively (U.S. International Trade Commission, 1977).

The potential for exposure to 2,4-dimethoxyaniline is greatest
for workers in facilities which produce this compound or use it as an
intermediate in the production of Basic Yellow 1l. Some exposure of

researchers to 2,4-dimethoxyaniline hydrochloride may also occur.



IT. MATERIALS AND METHODS

A. Chemicals

Technical-grade 2,4-dimethoxyaniline hydrochloride was purchased
from Pharm—Eco Chemical Company. Chemical analysis was performed by
Midwest Research Institute, Kansas City, Missouri. The experimen-
tally determined melting point range of 33.5° to 37°C compares
favorably to the value of 33.5°C reported in the literature (Weast,
1978). Thin-layer chromatography (TLC) was performed utilizing two
solvent systems (i.e., diethyl ether:acetic acid:hexane and benzene:
methanol). Each plate, visualized with ultraviolet and visible
light, iodine vapor, and ferric chloride-potassium ferricyanide
spray, revealed a single spot. Gas liquid chromatography (GLC)
presented one homogeneous peak. The results of infrared (IR) and
nuclear magnetic resonance (NMR) analyses were consistent with those

reported in the literature (Sadtler Standard Spectra). Ultraviolet/

visible (UV/VIS) analysis revealed Ay,, at 235 and 295 nm with res-
pective molar extinction coefficients (¢) of 8.6 x 103 and 3.5 x

103. Comparison with the literature values (Sadtler Standard Spec-

tra) of Ay, at 235.5 and 296 nm with respective ¢ values of 8.2 x
103 and 3.8 x 103, indicated a compound of high purity.

A second batch of the compound was purchased from Aldrich Chem-
ical Company, Milwaukee, Wisconsin. Chemical analysis was performed
by Midwest Research Institute. The manufacturer's stated purity was

97 percent. TLC was performed utilizing two solvent systems (i.e.,



ethanol:water and chloroform). Each plate was visualized with iodine
vapor, furfural and UV light of 254 and 356 nm. Using the first
solvent system, only one spot was revealed, while the plate developed
with chloroform showed two spots, one major spot and a trace at the
origin. Elemental analysis closely approximated that expected on the
basis of the molecular formula of the compound. Titration of the
amino group with perchloric acid was almost identical with the theo-
retical. Vapor phase chromatography showed a major peak with five
minor peaks, accounting for less than 1 percent of the total area.
The experimentally determined melting point range of 32° to 34°C
closely approximated the value reported in the literature (Weast,
1978). The results of IR and NMR analyses were consistent with those

reported in the literature (Sadtler Standard Spectra). UV/VIS anal-

ysis revealed A ,, at 236 and 297 nm with respective ¢ values of
7.5 x 103 and 3.3 x 103,

Throughout this report, the term 2,4-dimethoxyaniline HCl is
used to represent this technical-grade material.

B. Dietary Preparation

The basal laboratory diet for both dosed and control animals
consisted of Wayne Lab~Blox® (Allied Mills, Inc., Chicago, Illinois).
2,4-Dimethoxyaniline HCl was administered to the dosed animals as a
component of the diet.

The chemical was removed from its contalner and a weighed amount

was blended with an aliquot of the ground feed using a mortar and



pestle. Once visual homogeneity was attained, the mixture was placed
in a 6 kg capacity Patterson-Kelley standard model twin-shell stain~-
less steel V-blender along with the remainder of the feed to be pre-
pared. After 20 minutes of blendiﬂg, the mixtures were placed in
double plastic bags and stored in the dark at 4°C. The mixture was
prepared once weekly.

Dosed feed preparations containing 1500 and 5000 ppm of 2,4—-
dimethoxyaniline HCl were analyzed spectrophotometrically for the
compound. The mean result immediately after preparation was 100.4
percent of theoretical (ranging from 90.5 to 106.6 percent).

C. Animals

The two animal species, Fischer 344 rats and B6C3Fl mice, used
in the carcinogenicity bioassay were obtained through contracts of
the Division of Cancer Treatment, National Cancer Institute. All
rats and mice were supplied by the Frederick Cancer Research Center,
Frederick, Maryland.

Rats and mice were approximately 4 weeks old when received.
Upon receipt, animals were examined and obviously ill or runted
animals were killed. The remaining animals were quarantined for 2
weeks prior to initiation of test. Animals which did not manifest
clinical signs of disease were placed on test at this time. Animals
were assigned to groups and distributed among cages so that the

average body weight per cage was approximately equal for a given

species and sex.



D. Animal Maintenance

All animals were housed by species in temperature— and humidity-
controlled rooms. The temperature range was 22° to 26°C and the re-
lative humidity was maintained between 45 and 55 percent. Incoming
air was filtered through HEPA filters (Flanders Filters, McLean, Vir-
ginia) at a rate of 12 to 15 complete changes of room air per hour.
Fluorescent lighting was provided 8 hours per day (9:00 a.m. to 5:00
PeM.).

All rats were housed four per cage by sex and all mice were
housed five per cage by sex. Throughout the study dosed and control
animals of both species were housed in polycarbonate cages (Lab Pro-
ducts, Inc., Garfield, New Jersey) suspended from aluminum racks.
Racks were fitted with a continuous piece of stainless steel mesh
over which a sheet of filter paper was firmly secured. Filter paper
was changed at 2-week intervals, when the racks were sanitized.

Clean cages and bedding were provided twice weekly. Ab-sorb—dri®
hardwood chip bedding (Wilner Wood Products Company, Norway, Maine)
was used in polycarbonate cages for the ent:ire bioassay.

Acidulated water (pH 2.5) was supplied to animals in water bot~-
tles filled by an automated metering device that was checked daily
for diluting accuracy. Water bottles were changed and washed twice
weekly, and sipper tubes were washed at weekly intervals. During the
period of chemical administration, dosed and control animals received

treated or untreated Wayne Lab-Blox® meal as appropriate. The feed



was supplied in hanging stainless steel hoppers which were refilled
three times per week and sanitized weekly. Food and water were
available ad libitum for both species.

All dosed and control rats were housed in a room with other rats
receiving diets containing* 4'-(chloroacetyl)-acetanilide (140-49-

8) and nithiazide (139-94-6); and with other rats intubated with tri~
methylphosphate (572-56~1).

All dosed and control mice were housed in a room with mice re-
ceiving diets contaning 4'—(chloroacetyl)-acetanilide (140-49-8);
nithiazide (139-94~6); p-phenylenediamine dihydrochloride (624~18-0);
4-nitro-o-phenylenediamine (99-56-9); l-phenyl-3-methyl-5-pyrazolone
(89-25-8); and other mice intubated with trimethylphosphate (512-56-
1); 3-(chloromethyl)pyridine hydrocholoride (3099-31-8); 2~(chloro-
methyl)pyridine hydrocholoride (6959-17-3); and pivalolactone
(1955-45-9).

E. Selection of Initial Concentrations

To establish the maximum tolerated concentrations of 2,4~dime-
thoxyaniline HCl for administration to dosed animals in the chronic
studies, subchronic toxicity tests were conducted with both rats and
mice. Rats were distributed among nine groups, each consisting of
five males and five females. 2,4-Dimethoxyaniline HCl was incorpo-

rated into the basal laboratory diet and supplied ad libitum to seven

*CAS registry numbers are given in parentheses.
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of the nine rat groups in concentrations of 2150, 3160, 4640, 6800,
10,000, 14,700 and 21,600 ppm. The two remaining rat groups served
as control groups, receiving only the basal laboratory diet.

Mice were distributed among nine groups, each consisting of five
males and five females. 2,4-Dimethoxyaniline HC1 was incorported
into the basal laboratory diet and supplied ad libitum to seven of
the nine mouse groups in concentrations of 3160, 4640, 6800, 10,000,
14,700, 21,600, and 31,500 ppm. The two remaining mouse groups
served as control groups, receiving only the basal laboratory diet.

The dosed dietary preparations were administered for a period
of 7 weeks, followed by a l-week observation period during which all
animals were fed the basal laboratory diet. Individual body weights
and food consumption data were recorded twice weekly throughout the
study. Upon termination of the study all survivors were sacrificed
and necropsied.

The following table indicates the mean body weight gain, rela- -
tive to controls, survival, and incidence of darkened thyroids ob-

served in each of the rat groups at the end of the subchronic test.



RAT SUBCHRONIC STUDY RESULTS

Mean Body Observation of
Weight Gain (%)* Survival* Darkened Thyroids¥*

Ppm Males Females Males Females Males Females
21,600 =77 =34 5/5 5/5 5/5 5/5
14,700 -48 -17 5/5 5/5 5/5 5/5
10,000 -16 -15 5/5 5/5 5/5 5/5
6,800 -5 -21 5/5 5/5 5/5 5/5
4,640 -3 -8 5/5 5/5 0/5 0/5
3,160 +15 -15 5/5 5/5 0/5 0/5
2,150 +25 -12 5/5 5/5 0/5 0/5
0 - - 5/5 5/5 0/5 0/5

The high concentration selected for administration to dosed rats
in the chronic bioassay was 3000 ppm.

The following table indicates the mean body weight gain, rela-
tive to controls, and survival observed in each of the mouse groups
at the end of the subchronic test,

MOUSE SUBCHRONIC STUDY RESULTS

Mean Body Weight Gain (%)% Survival**
ppm Males Females Males Females
31,500 -20 =31 5/5 2/5
21,600 -15 -32 5/5 2/5
14,700 -16 -25 5/5 5/5
10,000 -5 =31 5/5 4/5
6,800 -14 -30 5/5 5/5
4,640 -1 +10 5/5 5/5
3,160 -5 +11 5/5 5/5

0 - - 5/5 5/5

+ is indicative of mean body weight gain greater than that of con-
trols

- is indicative of mean body weight gain less than that of controls.

** Number of animals observed/number of animals originally in group.
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No clinical signs were recorded for any mouse group. The high
concentration selected for administration to dosed mice in the
chronic bioassay was 5000 ppm.

F. Experimental Design

The experimental design parameters for the chronic study (spe-
cies, sex, group size, concentrations administered, and duration of
treated and untreated observation periods) are summarized in Tables
1 and 2.

All rats were approximately 6 weeks old at the time the test
was initiated and were placed on test simultaneously. The dietary
concentrations of -2,4-dimethoxyaniline HCl administered to rats were
3000 and 1500 ppm. Throughout this report those rats receiving the
former concentration are referred to as the high dose groups and
those recéiving the latter concentration are referred to as the low
dose groups. Dosed rats were supplied with feed containing 2,4~
dimethoxyaniline HCl for 104 weeks followed by a l-week observation
period.

All mice were approximately 6 weeks old at the time the test
was initiated and were placed on test simultaneously. The dietary
concentrations of 2,4-dimethoxyaniline HCl administered were 5000 and
2500 ppm. Throughout this report those mice receiving the former
concentration are referred to as the high dose groups and those

receiving the latter concentration are referred to as the low dose
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TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
2,4~-DIMETHOXYANILINE HC1 FEEDING EXPERIMENT

INITIAL 2,4-DIMETHOXY- OBSERVATION PERIOD
3ROUP ANILINE HC1 TREATED UNTREATED
_SIZE CONCENTRATION? (WEEKS) _ (WEEKS)
MALE
CONTROL 20 0 0 105
LOW DOSE 50 1500 104
0 1
HIGH DOSE 50 3000 104
0 1
FEMALE
CONTROL 20 0 0 105
LOW DOSE 50 1500 104
0 1
HIGH DOSE 50 3000 104
0 1

8Concentrations given in parts per million.
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
2 ,4-DIMETHOXYANILINE HC1 FEEDING EXPERIMENT

INITIAL 2 ,4~-DIMETHOXY- OBSERVATION PERIOD
GROUP ANILINE HC1 TREATED UNTREATED
SIZE CONCENTRATIONZ (WEEKS) ( WEEKS)
MALE
CONTROL 20 0 0 104
LOW DOSE 50 2500 103
0 1
HIGH DOSE 50 5000 103
0 1
FEMALE
CONTROL 20 0 0 104
LOW DOSE 50 2500 103
0 1
HIGH DOSE 50 5000 103
0 1

4Concentrations given in parts per million.
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groups. Dosed mice were supplied with feed containing 2,4-dimethox-
yaniline HCl for 103 weeks followed by a l-week observation period.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment and body weights were recorded at monthly intervals
throughout the bioassay. All animals were inspected twice daily for
mortality., Food consumption data were collected at monthly intervals
from 20 percent of the animals in each group.

All moribund animals or animals that developed large, palpable
ma-~es that jeopardized their health were sacrificed. A necropsy was
performed on each animal egardless of whether it died, was sacri-
fi. - when moribund, or was sacrificed at the end of the bioassay.
The animals were euthanized using carbon dioxide, and were immedi-
ately necropsied. Gross and microscopic examinations were performed
on all major tissues, organs, and gross lesions taken from sacrificed
animals and, whenever possible, from animals found dead.

Tissues were preserved in a 10 percent neutral buffered formalin
solution, embedded in paraffin, sectioned, and stained with hematox-
ylin and eosin prior to microscopic examination.

Slides were prepared from the following tissues: skin, subcuta-
neous tissue, lungs and bronchi, trachea, bone marrow, spleen, lymph
nodes, thymus, heart, salivary gland, liver, gallbladder (mice), pan-

creas, esophagus, stomach, small intestine, large intestine, kidney,
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urinary bladder, pituitary, adrenal, thyraqid, parathyroid, testis,
prostate, brain, uterus, mammary gland, and ovary.

A few tissues were not examined for some animals, particularly
for those that died early. Also, some animals were missing, canni-
balized, or judged to be in such an advanced state of autolysis as to
preclude histopathologic interpretation. Thus, the number of animals
for which particular organs, tissues, or lesions were examined micro-
scopically varies and does not necessarily represent the number of
animals that were recorded in each group at the time that the test
was initiated.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay Data System
(Linhart et al., 1974). The data elements include descriptive infor-
mation on the chemicals, animals, experimental design, clinical ob-
servations, survival, body weight, and individual pathologic results,
as recommended by the International Union Against Cancer (Berenblum,
1969). Data tables were generated for verification of data tran-—
scription and for statistical review.

These data were analyzed using the statistical techniques de-
scribed in this section. Those analyses of the experimental results
that bear on the possibility of carcinogenicity are discussed in the
statistical narrative sections.

Probabilities of survival were estimated by the product-limit

procedure of Kaplan and Meier (1958) and are presented in this report
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in the form of graphs. Animals were statistically censored as of the
time that they died of other than natural causes or were found to be
missing; animals dying from natural causes were not statistically
censored. Statistical analyses for a possible dose-related effect on
survival used the method of Cox (1972) when testing two groups for
equality and used Tarone's (1975) extensions of Cox's methods when
testing a dose-related trend. One-tailed P-values have been reported
for all tests except the departure from linearity test, which is only
reported when its two-tailed P-value is less than 0.05.

The incidence of neoplastic or nonneoplastic lesions has been
given as the ratio of the number of animals bearing such lesions at a
specific anatomic site (numerator) to the number of animals in which
that site was examined (denominator). In most instances, the denomi-
nators included only those animals for which that site was examined
histologically. waever, when macroscopic examination was required
to detect lesions prior to histologic sampling (e.g., skin or mammary
tumors), or when lesions could have appeared at multiple sites (e.g.,
lymphomas), the denominators consist of the numbers of animals
necropsied.

The purpose of the statistical analyses of tumor incidence is
to determine whether animals receiving the test chemical developed
a significantly higher proportion of tumors than did the control
animals. As a part of these analyses, the one-tailed Fisher exact

test (Cox, 1970, pp. 48-=52) was used to compare the tumor incidence

16



of a control group to that of a group of treated animals at each dose
level. When results for a number of treated groups, k, are compared
simultaneously with those for a control group, a correction to ensure
an overall significance level of 0,05 may be made. The Bonferroni
inequality (Miller, 1966, pp. 6~10) requires that the P-value for
any comparison be less than or equal to 0.05/k. In cases where this
correction was used, it is discussed in the narrative section. It

is not, however, presented in the tables, where the Fisher exact
P-values are shown.

The Cochran-Armitage test for linear trend in proportions, with
continuity correction (Armitage, 1971, pp. 362-365), was also used
when appropriate. Under the assumption of a linear trend, this test
determined if the slope of the dose-response curve is differzat from
zero at the one-tailed 0.05 level of significance. Unless otherwise
noted, the direction of the significant trend was a positive dose re~
lationship. This method also provides a two-tailed test of departure
from linear trend.

A time-adjusted analysis was applied when numerous early deaths
resulted from causes that were not associated with the formation of
tumors. In this analysis, deaths that occurred before the first
tumor was observed were excluded by basing the statistical tests on
animals that survived at least 52 weeks, unless a tumor was found at
the anatomic site of interest before week 52. When such an early

tumor was found, comparisons were based exclusively on animals that
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survived at least as long as the animal in which the first tumor was
found. Once this reduced set of data was obtained, the standard pro-
cedures for analyses of the incidence of tumors (Fisher exact tests,
Cochran—-Armitage tests, etc.) were followed.

When appropriate, life-table methods were used to analyze the
incidence of tumors. Curves of the proportions surviving without an
observed tumor were computed as in Saffiotti et al. (1972). The week
during which animals died naturally or were sacrificed was entered as
the time point of tumor observation. Cox's methods of comparing
these curves were used for two groups; Tarone's extension to testing
for lirear trend was used for three groups. The statistical tests for
the incidence of tumors which used life-table methods were one-tailed
and, unless otherwise ‘noted, in the direction of a positive dose
relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also noted.

The approximate 95 percent confidence interval for the relative
risk of each dosed group compared to its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as py/p. where p; is the true binomial probability of the
incidence of a specific type of tumor in a treated group of animals
and p. is the true probability of the spontaneous incidence of the
same type of tumor in a control group. The hypothesis of equality
between the true proportion of a specific tumor in a treated group

and the proportion in a control group corresponds to a relative risk
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of unity. Values in excess of unity represent the condition of a
larger proportion in the treated group than in the control.

The lower and upper limits of the confidence interval of the re-
lative risk have been included in the tables of statistical analyses.
The interpretation of the limits is that in approximately 95 percent
of a large number of identical experiments, the true ratio of the
risk in a treated group of animals to that in a control group would
be within the interval calculated from the experiment. When the
lower limit of the confidence interval is greater than one, it can be
inferred that a statistically significant result (a P < 0.025 one~
tailed test when the control incidence is not zero, P < 0.050 when
the control incidence is zero) has occurred. When the lower limit is
less than unity but the upper limit is greater than unity, the lower
limit indicates the absence of a significant result while the upper
limit indicates that there is a theoretical possibility of the induc-
tion of tumors by the test chemical which could not be detected under

the conditions of this test.
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III. CHRONIC TESTING RESULTS: RATS

A. Body Weights and Clinical Observations

No dose-related mean body weight depression was apparent in male
rats until week 80. The mean body weight of the high dose males was
slightly depressed, relative to the controls, starting in week 20 and
continuing throughout the bioassay. Slight, although consistent,
dose-related mean body weight depression was apparent in female rats
throughout the biocassay (Figure 2).

No other clinical signs were recorded.

B. Survival

The estimated probabilities of survival for male and female rats
in the control and 2,4-dimethoxyaniline HCl-dosed groups are shown in
Figure 3. For both males and females, the statistical tests
indicated no significant positive associations between dosage and
mortality. The Tarone test and the Cox tests indicated a signif-
icant negative association for female rats.

There were adequate numbers of male rats at risk from late-
developing tumors as 90 percent (45/50) of the high dose, 94 percent
(47/50) of the low dose, and 85 percent (17/20) of the controls sur-
vived on test for at least 90 weeks.

For females, with 96 percent (48/50) of the high dose, 92 percent
(46/50) of the low dose, and 85 percent (17/20) of the controls sur-
viving on test for at least 90 weeks, there were adequate numbers at

risk from late-developing tumors.
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GROWTH CURVES FOR 2,4-DIMETHOXYANILINE HYDROCHLORIDE CHRONIC STUDY RATS
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C. Pathology

Histopathologic findings on neoplasms in rats are summarized in
Appendix A (Tables Al and A2); findings on nonneoplastic lesions are
summarized in Appendix C (Tables Cl and C2).

A variety of neoplasms was found in both dosed and control
groups. Each of these neoplasms occurs spontaneously in aged Fischer
344 rats. Neither the general incidence of neoplasms nor any spe-
cific benign or malignant neoplasm occurred in either male or female
rats in such numbers as to indicate direct compound effect.

A variety of nonneoplastic lesions occurred in both dosed and
control rats in about equal proportions and were judged to be spon-
taneous.

Based on the results of this pathologic examination, 2,4~dime-
thoxyaniline HCl was not carcinogenic in Fischer 344 rats under the
conditions of this bioassay.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
rats are summarized in Tables 3 and 4. The analysis is included for
every type of malignant tumor in either sex where at least two such
tumors were observed in at least one of the control or 2,4~dimethoxy-
ahiline HCl-dosed groups and where such tumors were observed in at
least 5 percent of the group.

None of the statistical tests for any site in the rats of either

sex indicated a significant positive association between chemical
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE RATS TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinoma or
Alveolar/Bronchiolar AdenomaP 2/20(0.10) 2/50(0.04) 1/50(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 0.400 0.200
Lower Limit _— 0.032 0.004
Upper Limit -— 5.277 3.681
Weeks to First Observed Tumor 105 105 105
Hematopoietic System: Leukemia or
Malignant Lymphomab 3/20(0.15) 16/50(0.32) 7/50(0.14)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0.028 - —
Relative Risk (Control)? — 2.133 0.933
Lower Limit _— 0.716 0.245
Upper Limit —— 10.524 5.215
Weeks to First Observed Tumor 85 59 60
Pituitary: Chromocphobe Carcinoma or
Chromophobe Adenomab 1/17(0.06) 3/43(0.07) 8/40(0.20)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.186 3.400
Lower Limit _— 0.106 0.524
Upper Limit — 60.801 146.349
Weeks to First Observed Tumor 105 104 91
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Adrenal: Pheochromocytomab 2/20(0.10) 4/50(0.08) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.800 0.600
Lower Limit - 0.128 0.076
Upper Limit - 8.436 6.860
Weeks to First Observed Tumor 105 97 101
Thyroid: C-Cell Adenoma’ 0/20(0.00) 2/49(0.04) 3/48(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —-—— Infinite Infinite
Lower Limit o 0.125 0.261
Upper Limit —_— Infinite Infinite
Weeks to First Observed Tumor —_— 104 101
Pancreatic Islets: Islet-Cell Carcinoma
or Islet-Cell Adenomab 3/20(0.15) 1/50(0.02) 1/48(0.02)
P Values® = 0.045(N) N.S. N.S.
Relative Risk (Control)d _ 0.133 0.139
Lower Limit - 0.003 0.003
Upper Limit - 1.568 1.631
Weeks to First Observed Tumor 80 104 105
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TABLE 3 (CONCLUDED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Testis: Interstitial-Cell Tumor or b
Interstitial-Cell Tumor, Malignant 18/20(0.90) 46/49(0.94) 40/50(0.80)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —-—— 1.043 0.889
Lower Limit —_— 0.916 0.775
Upper Limit —_ 1.245 1.190
Weeks to First Observed Tumor 80 85 79
Body Cavities: Mesothelioma NOSb 1/20(0.05) 1/50(0.02) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.400 1.200
Lower Limit - 0.005 0.106
Upper Limit -— 30.802 61.724
Weeks to First Observed Tumor 105 105 89

a .
Treated groups received doses of 1500 or 3000 ppm in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signif-
icant (N.S.) is indicated For both Cochran-Armitage and Fisher exact tests a negatlve designa-
tion (N‘ indicates a low ence in the treated E,LOuy\a/ than in the control group.

7=
AL ALILTD Q4 aUwo

The 95% confidence interval on the relative risk of the treated group to the control group.

®The probability level of the test for departure from linear trend is given beneath the control
group when P < 0.05.
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TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN FEMALE RATS TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 6/19(0.32) 7/50(0.14) 6/50(0.12)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.443 0.380
Lower Limit —_— 0.153 0.121
Upper Limit -— 1.427 1.274
Weeks to First Observed Tumor 88 85 84
Pituitary: Chromophobe Carcinoma or
Chromophobe Adenoma 5/17(0.29) 14/49(0.29) 9/46(0.20)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — 0.971 0.665
Lower Limit -_— 0.409 0.245
Upper Limit - 3.048 2.248
Weeks to First Observed Tumor 86 67 84
Mammary Gland: Fibroadenomab 3/19(0.16) 3/50(0.06) 1/50(0.02)
P Values® P = 0.036(N) N.S. N.S.
Relative Risk (Control)d _— 0.380 0.127
Lower Limit —_ 0.057 0.003
Upper Limit —-— 2,658 1.487
Weeks to First Observed Tumor 73 105 97
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TABLE 4 (CONCLUDED)

TowW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Uterus: Endometrial Stromal Polyp® 4/19(0.21) 4/49(0.08) 4/49(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)? — 0.388 0.388
Lower Limit _— 0.083 0.083
Upper Limit — 1.917 1.917
Weeks to First Observed Tumor 98 92 104

aTreated groups received doses of 1500 or 3000 ppm in

feed.

Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in

the control group when P < 0.05; otherwise, not significant (N.S.) is indicated.

The probability

level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signif-
icant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-

d

tion (N) indicates a lower incidence in the treated group(s) than in the control group.

The 95% confidence interval on the relative risk of the treated group to the control group.



administration and tumor incidence. Based upon these statistical
results there was no evidence that 2,4-dimethoxyaniline HCl was a
carcinogen in Fischer 344 rats under the conditions of this bioassay.

In male rats the Cochran-Armitage test indicated a significant
negative association between dose and the combined incidence of
islet—-cell carcinomas or islet-cell adenomas of the pancreas. The
Cochran—-Armitage test also indicated a significant negative asso-
ciation between dose and the incidence of fibroadenomas of the
mammary gland in female rats.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 3 and 4, the value one is included; this indicates the absence
of statistically significant results. It should also be noted that
many of the confidence intervals have an upper limit greater than
one, indicating the theoretical possibility of tumor induction in
rats by 2,4~dimethoxyaniline HCl that could not be established under

the conditions of this test.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

No dose-related mean body weight depression was apparent in male
mice, although the mean body weight of the dosed groups was less than
that of the controls throughout a major portion of the bioassay.
Female mice evidenced distinct and consistent dose-related mean body
weight depression throughout the bioassay (Figure 4).

No other clinical signs were recorded.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and 2,4-dimethoxyaniline HCl~dosed groups are shown in
Figure 5. Neither the Tarone test nor the Cox tests indicated a sig-
nificant positive association between dosage and mortality in either
male or female mice.

There were adequate numbers of male mice at risk from late-
developing tumors, as 92 percent (46/50) of the high dose, 94 percent
(47/50) of the low dose and 85 percent (17/20) of the controls sur-
vived on test for at least 90 weeks.

For females, with 88 percent (44/50) of the high dose, 90 percent
(45/50) of the low dose and 95 percent (19/20) of the controls sur-
viving on test for at least 90 weeks, there were adequate numbers at

risk from late-developing tumors.
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C. Pathology

Histopathologic findings on neoplasms in mice are summarized in

Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are

summarized in Appendix D (Tables D1 and D2).

A variety of neoplasms and nonneoplastic lesions occurred in both

dosed and control mice. All of these lesions have been observed in

aged B6C3Fl mice. They did not appear to be related to compound

administration except for proliferative thyroid and hepatic lesionms.

There was an increased incidence of proliferative thyroid lesions

in male and female mice when compared to their respective controls.

The incidences are summarized below:

Males

Females

Low High
Control Dose Dose

Low High
Control Dose Dose

Number of Animals with
Thyroids Examined

Histopathologically (8) (23) (39
Follicular—Cell Adenoma 0 0 4(10%)
Follicular-Cell Hyperplasia O 0 3( 8%)
Cystic Follicles 0 1(47%2) 1( 3%)

(10)  (35) (36)

0 1(3%) 2(6%)
0 0 2(6%)
0 3(9%) 1(3%)

There was also an increased incidence of hepatocellular adenomas

and hepatocellular carcinomas in the high dose males when compared to

rontrols. Hepatocellular adenomas were observed in 11/50 (22 per-

cent) and 2/20 (10 percent) of the high dose and control males, res-

pectively, while hepatocellular carcinomas were observed in 16/50

(32 percent) and 5/20 (25 percent) of the high dose and control

males, respectively.
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Based on the results of this pathologic examination, administra-
tion of 2,4-dimethoxyaniline HCl was associated with an increased
incidence of proliferative thyroid lesions in B6C3F1 mice of both
sexes and with liver neoplasms in high dose male mice under the
conditions of this bioassay.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 5 and 6. The analysis is included for
every type of malignant tumor in either sex where at least two such
tumors were observed in at least one of the control or 2,4—dimethoxy-
aniline HCl-dosed groups and where such tumors were observed in at
least 5 percent of the group.

In male mice the Cochran—-Armitage test indicated a significant
(P = 0.012) positive association between dosage and the combined
incidence of hepatocellular carcinomas or hepatocellular adenomas.
However, neither of the Fisher exact tests was significant and the
test for departure from linear trend was significant (P = 0.006).
Historical control data from the same laboratory indicate a combined
incidence of 16 percent (54/340) for hepatocellular carcinomas and
hepatocellular adenomas in untreated control B6C3Fl male mice as com-
pared to the 35 percent (7/20) observed in control males in this bio-
assay.

None of the statistical tests at any site, including the thy-
roid, indicated a significant positive association between dosage and

tumor incidence for female mice.
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN MALE MICE TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE®

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinoma
or Alveclar/Bronchiolar Adencma 4/20(0.20) 6/48(0.13) 2/49(0.04)
P Values® = 0.031(N N.S. N.S
Relative Risk (Control)d — 0.625 0.204
Lower Limit - 0.171 0.020
Upper Limit —_— 2.764 1.323
Weeks to First Observed Tumor 71 98 82
Hematopoietic System: TLeukemia or
Malignant Lymphoma 2/20(0.10) 3/50(0.06) 5/50(0.10)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — 0.600 1.000
Lower Limit 0.076 0.184
Upper Limit —_— 6.860 10.007
Weeks to First Observed Tumor 51 74 96
Liver: Hepatocellular Carcinomab 5/20(0.25) 4/49(0.08) 16/50(0.32)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0.011 —-— -—-
Relative Risk (Control)< —— 0.327 1.280
Lower Limit —_— 0.074 0.538
Upper Limit - 1.385 3.983
Weeks to First Observed Tumor 71 98 46
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TABLE 5 (CONCLUDED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinoma or
Hepatocellular Adenomab 7/20(0.35) 9/49(0.18) 27/50(0.54)
P Values® P = 0.012 N.S. N.S.
Departure from Linear Trend® P = 0.006 —_— —_—
Relative Risk (Control)9 — 0.525 1.543
Lower Limit - 0.211 0.818
Upper Limit —— 1.464 3.545
Weeks to First Observed Tumor 71 98 46
Thyroid: Follicular-Cell Adenomab 0/08(0.00) 0/23(0.00) 4/39(0.10)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d e _ Infinite
Lower Limit —_— - 0.219
Upper Limit — - Infinite
-— 104

Weeks to First Observed Tumor

B Treated groups received doses of 2500 or 5000 ppm in feed.

b . . . . .
Number of tumor-bearing animals/number of animals examined at site

(proportion).

SThe probability level for the Cochran-Armitage test is given beneath the incidence of tumors in

the control group when P < 0.05; otherwise, not significant (N.S.) is indicated.

The probability

level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi-
_cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the control group.

d

The 95% confidence interval on the relative risk of the treated group to the control group.

©The probability level of the test for departure from linear trend is given beneath the control

group when P < 0.05.
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TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN FEMALE MICE TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant Lymphomab 2/20(0.10) 10/49(0.20) 7/48(0.15)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 2,041 1.458
Lower Limit ——— 0.498 0.316
Upper Limit - 18.154 13.664
Weeks to First Observed Tumor 104 61 87
Liver: Hepatocellular Carcinoma® 0/20(0.00) 4/49(0.08) 0/47(0.00)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0,022 —-— —-—
Relative Risk (Control)d —— Infinite -
Lower Limit 0.394 —
Upper Limit —— Infinite ——
Weeks to First Observed Tumor e 104 -
Liver: Hepatocellular Carcinoma or
Hepatocellular AdenomaP 3/20(0.15) 12/49(0.24) 11/47(0.23)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — 1.633 1.560
Lower Limit - 0.513 0.480
Upper Limit -— 8.342 8.051
Weeks to First Observed Tumor 104 104 99




TABLE 6 (CONCLUDED)
LOW HIGH
TOPOGRAPHY:MORPHOLOGY CONTROL DOSE DOSE
Thyroid: Follicular-Cell Adenomab 0/10(0.00) 1/35(0.03) 2/36(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit —_— 0.017 0.091
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor o 104 104

8¢

Arreated groups received doses of 2500 or 5000 ppm in feed.
bNumber of tumor-bearing animals/number of animals examined at site (proportion).

SThe probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signif-
icant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the control group.

dThe 95% confidence interval on the relative risk of the treated group to the control group.

“The probability level of the test for departure from linear trend is given beneath the control
group when P < 0.05.



For male mice the Cochran-Armitage test indicated a significant
negative association between dosage and the combined incidence of
alveolar/bronchiolar carcinomas or alveolar/bronchiolar adenomas.
However, neither of the Fisher exact tests was significant.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 5 and 6, the value one is included; this indicates the absence
of statistically significant results. It should also be noted that
many of the confidence intervals have an upper limit greater than
one, indicating the theoretical possibility of tumor induction in
mice by 2,4-dimethoxyaniline HCl that could not be established under

the conditions of this test.
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V. DISCUSSION

There were no significant positive associations between the con-
centrations of 2,4-dimethoxyaniline HCl administered and mortality
in rats or mice of either sex. Adequate numbers of animals in all
groups survived sufficiently long to be at risk from late-developing
tumors. Dose-related mean body weight depression was observed for
females of both species, indicating that the concentrations of
2,4-dimethoxyaniline HCl administered to these groups may have ap-
proximated the maximum tolerated concentrations. Compound-related
mean body weight depression was only slight for male rats and was
apparent in male mice only until week 50; however, follicular-cell
hyperplasias and cystic follicles of the thyroid were observed in
dosed male mice, an indication that the concentrations the male mice
received may have approximated the maximum tolerated concentrations.
Since no distinct mean body weight depression in relation to con-
trols, no significant accelerated mortality, and no other signs of
toxicity were associated with administration of 2,4-dimethoxyaniline
HCl to male rats, it is possible that these animals may have been
able to tolerate a higher dietary concentration.

None of the statistical tests for any site in rats of either sex
or in female mice indicated a significant positive association be-
tween compound administration and tumor incidence. There was a sig—
nificant positive association between concentration and the incidence

of a combination of hepatocellular carcinomas and hepatocellular
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adenomas in male mice; however, the Fisher exact comparisons were not
significant. Although follicular—cell adenomas were observed in mice
of both sexes, and only in dosed mice, the incidences of these neo-
plasms were not significantly higher in the dosed groups than in the
controls.

Under the conditions of this bioassay there was no convincing
evidence for the carcinogenicity of 2,4-dimethoxyaniline HCl in-

Fischer 344 rats or B6C3Fl mice.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH 2 ,4-DIMETHOXYANILINE HYDROCHLORIDE






LE Al

TAB
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL (UNTR) LON DOSE HIGH DOSE
11-1175 11-1173 11-1171
ANIHMALS INITIALLY IN STUDY 20 50 50
ANIMALS NECROPSIED 20 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY* 20 50 59
INTEGUMENTARY SYSTEM
*SKIN (20) (50) (50}
TRICHOZPITHELIONA 1 (5%) 2 (4%) 2 (4%)
*SUBCUT TISSUE (20) (50) (50)
FIEROSARCOMA 1 (2%)
NEURGFIBEGHMA 1 (5%)
RESPIKATORY SYSTEH
$LUNG (20) (50) (50)
ALVEOLAR/BRONCHIOLAR AD:NOMA 2 (10%) 2 (4%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (2%)
ADLNCCA/SQUAMOUS METAPLASIA 1 (5%)
HEMATOEOIETIC SYSTEM
€MULTIPLE ORGANS (20) (50) (50)
LEJKEMIA,NOS 2 (%)
UNDIFPFERENTIATED LEUKEMIA 3 (15%) 10 (20%) 7 (14%)
#BONE MARROW (20) (49) (49)
UNDIFPERENTIATED LEUKEMIA 1 (2%)
#SPLEEN (20) (49) (50)
BKALIG.LYMPHONA, UNDIFFER-TYPE 1 (2%
YNCLFFPERENTIATED LEUKENIA 2 (&%)

CIRCULATORY SYSTENM

__NONE

# NUMBLER OF ANINMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE A1 (CONTINUED)

11-1175 11-1173 11-1171
DIGESTIVE SYSTEM
#JEJUNTY (20) (47) (49)
LLIDMYOHA 1 (2%)
URINARY SYSTEHN
$KIDNIY (29) (50) (50)
TRANSITIGNAL-CELL CARCINOMA 1 (2%)
INTERSTITIAL-CELL TUMCR, METASTA 1 (2%)
ENDOCRINE SYSTEM
#PITUITARY (17) (43) (40)
CHYROMOPHOBE ADENOMA 1 (6%) 3 (7%) 7 (18%)
CHROMOPHOBE CARCINOMNA 1 (3%)
$ADRINAL (20) (50) (50)
CURTICAL ADENOMA 1 (2%)
PiEGCHROMOCYTONA 2 (10%) 4 (84 3 (6%)
#THYROID (20) (49) (48)
FOLLICJLAR-CELL ADENOMA 2 (s%)
FOLLICULAR-CELL CARCINOMA 1 (2%)
C-CELL ADLZNOMA 2 (4F) 3 (6%)
CY3TADENOMA, NOS 1 (2%) 1 (2%)
$PAZATHYROID (1) {35) (33)
ADENCHA, NUS 1 3R
#PANCREATIC ISLETS {20) (50 {48)
I5LET-CELL ADENOMA 2 (12%) 1 (2%) 1 (2%)
ISLET-CELL CARCINOMA 1 (5%)
REPRODUCTIVE SYSTEM
*MANIARY GLAND (20) {50) (50}
FI3ROADENGHA 2 (43%)
$TESTIS (20) (49) (50)
__ _INTERSTITIAL-CELL TUMOR 18_(90%) 46 _(94%) 3%_(78a)

CONTROL (UNTX)

LOW 20SE

HIGH LDOSE

# NUMBER Of ANIMALS WITH TISSUE EXAMIN:ZD AICROSCCPICALLY

* NUMBEZIR GUF ANIMALS NECROPSIED



TABLE Al (CONTINUED)

CONTROL (UNTR) LO¥ DOSZ HIsH LOSE
11-1175 11-1173 11-1171
INTERSTITIAL-CELL TUMOK, MALIGNA 1 {2%)
NERVOU5 SYSTEM
#BRAIN (19) (50) (49)
ASTROCYTOMA 1 (23)
SPECIAL SENSE ORGANS
*TARSAL GLAND (20) (50) (50)
ADZNOCARCINOMA, NOS 1 (5%)
MUSCULCSKELETAL SYSTEM
NON S
BODY CAVITIES
*ABDOUINAL CAVITY (20) (50) {50)
MESCTHELICMA, NOS 1 (2%)
®PERITONEUM (20) (50) (50)
KESOTHELIONA, NOS 1 (5%) 1 (2h)
*TUNICA VAGINALIS (20) (50) (50)
ME3CTHELICMA, NOS 1 (2% 1 (2Fk)
ALL OIHER SYSTENS
NON &
ANIMAL DISPCSITION SUMMARY
ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH® 5 8 i
5 4

MOKIBUND SACRIFICE 2
SCHECULED SACRIFICE

ACCLDENTALLY KILLED

TAZRAINAL SACRIFICE 13 37 36
ANIMAL MISSING

@_INCLJIDES AUTOLYZED ANIMALS

R OF ANINMALS WITH TISSUE EXAMINED MICRQSCUOPICALLY
2 OF ANIMALS NECROPSLED

A-5



TABLE Al (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH 208558
11~-1175 11-1173 11-1171
TUMOE SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMCRS* 20 49 48
TCTAL PRIMARY TUMORS 34 85 3
TOTAL ANIMALS WiTH BENIGN TUMCRS 18 u8 44
TCTAL BENIGN TUMORS 27 65 59
TOTAL ANIMALS WITE MALIGNANT TUMORS 6 18 10
TOTALI MALIGNANT TUMORS 6 19 1
TOTAL ANIMALS WITH SECONDARY TUMORS# 1
TOTAL SZCONDARY TUMORS 1
TCTAL ANIMALS WITH TUMCRS UNCERTAIN-
BENIGN OR MALIGNANT 1 1 3
TOTAL JNCERTAIN TUMORS 1 1 3

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIJARY OR METASTATIC
TOUTAL UNCEETAIN TUMORS

* PRYIaAKY TUMORS: ALL TUMORS EXCEPT SECONDARY TURORS
4 SECONDARY TUMORS: GETASTATIC TUMCRS OR TUHORS INVASIVE INTO AN ADJACENT CEGAN



TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL(UNTIR) LOW DGse HIGH DOSE
11-1176 11-1174 11-1172
ANIMALS INITIALLY 1IN 5TUDY 20 50 50
ANIMALS MISSING 1
ANIMALS NICROPSIED 19 50 50
ANIAALS EXAMINZD HISTOPATHOLOSICALLY™ 19 50 50

INTEGUMENTARY SYSTENM

*SKIN (19) (50) (50)
TRICHOEPITHELIOMA 2 (4Ah)
SLBACEQUS ADENCCAECINOMA 1 (24)

RESPIKATORY SYSTEH

$LUNG (18) (48) (50)
ALVEOLAR/BRONCHIOLAR ADENOMA 2 (4%) 1 (2%)

HEMATCEOLETIC SYSTEM

*MULTIPLE ORGANS (19) (50) (50)
MALIGNANT LYMPHOMA, KOS 1 (5%)
¥ALIG.LYMPHGMA, UNDIFFER-TYPE 1 (2%)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)
UNCIFFERENTIATED LEUKENIA 3 (16%) 5 (19%) 4 (8%)
LYAPHOCYTIC LEUKEMEA 128

#SPLEEN (19) (48) (49)
UNCIFFERENTIATED LEUKEMIA 2 (1% 1 (2%)

URINARY SYSTEM

NONE

# NUX3LR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

#**%EXCLUDES PARTIALLY AUTOLYZED ANIMALS

A-T



TABLE A2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH LOSE
11-1176 11-1174 11-1172
ENDOCRINE SYSTEY
#PITUITARY \n (49) (46)
CHROMOPHOBE ADENOMA 4 (2u%) 13 (27%) 9 (20%)
CHROMOPHOBE CARCINOMA 1 (6%) 1 (2%)
$ADRENAL (19) (49) (50
CORTICAL ADENCMA 2 (5%)
PHECCHROMCCYTOHA 1 (5%)
PHECCHROMOCYTOMA, MALIGNANT 1 (23%)
REPRODUCTIVE SYSTEM
*MANMARY GLAND (19) (50) (50)
ADZNCCARCINOMA, NOS 1 (2%) 2 (4%)
FIBROADENCHMA 3 {16%) 3 (5%) 1 (2%)
$UTERUS (19) (49) (49)
LELOMYOSARCOMA 1 {2%)
ENDONETRIAL STROMAL POLYP 4 (21%) 4 (8%) 4 (8%)
NERVOUS SYSTEM
#BRAIN (19) (49) (50)
CHROMOPHOBE CARCINOMA, INVASIVE 1 (5%)
SPECIAL SENSE ORGANS
NONE
MUSCULCSKELETAL SYSTEM
NONE
BODY CAVITIES
*PZKITCNEUN (19) (50) (50)
MESCTHELICMA, NOS 1 (5%)
*MESENTERY (19) (50) (50)
LIPOMA 1_42%) 1_{2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED



TABLE A2 (CONCLUDED)

CONTROL (UNTK) LOW D03z HIGH DOSE
11-1176 11-1174 11-1172
ALL CTHER SYSTEMS
ADIPOSE TISSUE
SKRKCCMA, NOS 1
ANIiHMAL LISPOSITION SUMMARY
ANINALS INITIALLY IN STUDY 20 50 50
NATUEAL DEATH® 5 3 3
HORIEUND SALRIFICE 6 6 4
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TEAMINAL SACRIFICE 3 41 43
ANINAL MISSING 1
® INCLUDES AUTOLYZED ANIKALS
TUMGR SUMMARY
TOTAL ANIMALS HITH PRIMARY TUMORS* 16 31 21
TOYAL PRIMARY TUHMORS 20 39 25
TOTAL ANIMALS WITH BENIGN TUMCRS 12 25 14
TCTAL BENIGN TUHORS 12 27 16
TOTAL ANTMALS WITH MALIGNANT TUMORS 7 12 $
TOTAL MALIGNANT TUMORS 7 12 S

TOTAL ANIMALS WITH SECONDARY TUMORSH# 1
TOTAL SECCNDARY TUMORS 1

TCTAL ANIMNALS WITH “UMORS UNCELRTAIN-
BENIGN CF MALIGNANT 1
TCTAL UNCERTAIN TUMORS 1

TOTAL ANIMALS W1iTH TUNORS UNCERTAIN-
PRIMARY OR MLTASTATIC
TOTAL UNCERTAILN TUMORS

* PRIGAKY TUMCES: ALL TUMORS EXCZPT SECONDARY TUMOKS
A NDARY TUMORS: METASTATIC TJYMORS OR TUMORS INVASIVE INTO AN ADJACENT CRGAN







APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH 2 ,4—-DIMETHOXYANILINE HYDROCHLORIDE






TABLE B1
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH
2,4-DIMETHOXY ANILINE HYDROCHLORIDE

CONTROL (UNTR) LON DCSE HIGH LOSE
22-2175 22-2172 22-2111
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS KECROPSIED L 20 50 52
ANIMALS EXAMINED HISTOPATHOLOGICALLY™ 20 50 50
INTEGUMENTARY SYSThH
NONL

RESPIRATCRY SYSTEM

¥LUNG (20) u8) (49)
HEPATOCELLULAR CARCINOMA, METAST 1 (5%) 1 (2%)
ALVEOLAR/BRCNCHIOLAR ADLNOMA 3 (15%) 6 (133) i (4%)
ALVECLAR/BRONCHIOLAR CARCINCHA 1 (5%)

SARCGMA, NOS 1 (5%)
HEMATOPGIETIC SYSTEM

*NULTIPLE ORGANS (20) (50) (50)
MALIGNANT LYMPHOMA, NOS 2 (104) 1 (2%)

MALIG.LYMPHO4A, UNLIFFER-TYFEZ 2 (4%)
MALIG.LYMPHOMNA, LYMPHOCYTIC TYPE 1 (2%)
MALIGNANT LYMPHOMA, MIXED TYPE 1 (2%) 1 (2%)

¥S2LEEN (19) (48) (49)
GEMANGIOSARCOMA 1 (24)

#MESENTERIC L. NCDE (18) (45) (49)
KALIGNANT LYMPHOMA, NUS 1 {2%)
MALIG.LYMPHOMA, UNDIFFER-TYEE 1 (2%)

CIRCULAICRY SYSTEM

*PULKONARY ARTERY (20) (50) (50)

e ATOCELLULAK_CARCINOMA, METAST 1 A28) _

# NUMBLR OF ANIMALS W.THd TISSUE EXAMINED HMICROSCOPICALLY
* NUMBIR GF ANIMALS NECROPSILD
**¥EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Bl (CONTINUED)

CONTROL(UNTR) LOW DOSE HIGH LOSE
22-2175 22-2173 22-2171
DIGESTIVE SYSTLM
#LIVER 20) (49) (50)
HEPATOCELLULAR ADENOMA 2 (10%) 5 (10%) 11 (22%)
HLPATOCELLULAR CARCINOMA 5 (25%) 4 (8%) 16 (32%)
URINARY SYSTEM
NCKE
ENDOCRINE SYSTEM
#ADRENAL (17) 49) (47)
PHECCHROMOCYTOMA 1 (6%)
#THYROIL (8) (23) (39)
FOLLICULAR-CELL ADENOMA 4 {10%)
REPRODUCTIVE SYSTEM
NONE
NERVOUS SYSTEHM
NOKE
SPECIAL SENSE ORGANS
NOWE
MUSCULCSKELETAL SYSTEM
NONE

BODY CAVITIES

NONF

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

B-4



TABLE Bl (CONCLUDED)

ALL OTHER SYSTEMS

SITE UNKNOWN

@ INCLUDZS

TUNOR SUMMARY

CONTROL (UNTK) LOW DOSE HIGd DOS:
22-21175 22-2173 22-2171
ADENOCARCINOMA, NOS, METASTATIC 1
ANIMAL DISPOSITION SUMMARY
ANIKALS INITIALLY IN STUDY 20 50 S0
NATURAL DEATH® 5 5 7
MORIBUND SACRIFICE 1 3
SCHELULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 15 44 40
ANIMAL MISSING
AUTOLYZED ANIMALS
TOTAL ANIMALS WITH PRINARY TUMORS® 11 15 33
TOTAL PRIMARY TUMORS 15 19 3e
TOTAL ANIMALS WITH BENIGN TUMORS 6 10 15
TOTAL BENIGN TUMORS 6 11 17
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 7 20
TOTAL MALIGNANT TUMORS 9 8 21
TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1 2
TOTAL SECONDARY TUMORS 1 1 2

TOTAL ANIMALS WITH TUMORS UNCERTAL
BENIGW COR MALIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMOES UNCERTAI
PRINARY OR METASTATIC
TCIAL UNCERTAIN TUMORS

PRIMARY TUMOKS: ALL TUMORS EXCEPT

N-

SECONDARY TIMORS

U SECONDARY TUMOKS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT CRGAN




TABLE B2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL (UNTK) LOW DOSE HIGH LOSE
22-2176 22-2174 22-2172
ANINALS INITIALLY IN STUDY 20 50 50
ANIMALS MISSING 1 2
ANIMALS NECROPSIED 20 49 u8
ANINALS EXAMINED HISTOPATHOLOGICALLY™ 20 49 43
INTEGUMENTARY SYSTEM
*SUBCUT TISSUL (20) (49) (48)
SARCCMA, NOS 2 (4%}
RESPIRATORY SYSTEM
$LUNG (20) (48) U7y
HEPATOCELLULAR CARCINONA, METAST 1 2%
ALVEOLAR/BRKONCHIOLAR ADEZNCHNA 1 (5%) 2 (4%
ALVECLAR/BRONCHIOLAR CARCINGMA 1 {2%)
SARCCMA, NOS, METASTATIC 1 {2%)
HEMATOFCIETIC SYSTEM
«*MULTIPLE ORGANS (20) (49) (48)
MALIGNANT LYMPHOMA, NOS 5 (10%) 3 (6%)
%4LiG.LYMPHOMA, UNDIFFER-TYEE 1 (2h)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 2 {u3) i (4%
MALIG.LYNPHOMA, HISTIOCYTIC TYPE 1 (5%)
MALIGNANT LYNPHOMA, MIXED TYPE 2 (uh) 1 (2%)
PLASMA-CELL TUNOR 1 (2%)
PLASMACYTIC LEUKEMIA 1 {2%)
$LIVER (20) “49) (47)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (5%)
CIRCULATCRY SYSTEM
NONZ
DIGESTIVE SYSTLM
$LIVER (20) (49) (47)
HEPAIQCELLULAR ADENGMA 3_{15%) 8_(15%]) 11_(23%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINLD MICROSCOPICALLY

* NU¥3FPR OF ANINALS NECROPSIED
**EXCLUDES PARTTALLY AUTOLYZED ANIMALS

B-6



TABLE B2 (CONTINUED)

CONTROL (UNTK) LOW DO33E HISH EOSL
22-2176 22-2174 22-2172

ENDOCKINZ SYSTEM
$THYROID (10) (35) (3¢)
FOLIICULAR-CELL ADENCMA 1 (34 2 (6%)

REPROLUCTIVE SYSTEM
$OVARY (7 (32) (27)

CYSTADENCOMA, NOS 1 (4%)
PAPILLARY (YSTADENOMA, NOS 1 (3%)

BODY CAVITIES

*ABDCMINAL WALL {29) (49) (48)
SARCCMA, NOS 1o2E)

#MESLNTERY {20) (49) (48)
SARCCNMA, NOS, METASIATIC 1 (2%

ALL OTHER SYSTEMS

SITE UNKNCHN
SARCCHA, NOS 1

# NUMBLR OF ANIMALS WITH TISSUE EXAMINLD MICRUSCUPLCALLY
¥ NUMBER OF ANIMALS NECROPSIED



TABLE B2 (CONCLUDED)

CONTROL (UNTR) LOW DOSZE HIGH DOSE
22-2176 22-2174 22-2172
ANIMAL CISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH& 1 7 12
MORIBUND SACRIFICE 2
SCHELULED SACRIFICE
ACCILENTALLY KILLED
TERNINAL SACRIFICE 19 490 36
ANIMAL AISSING 1 2
# INCLUDES AUTOLYZED ANIMALS
TUMOR SUMMARY
TOTAL ANIMALS WITH PRINARY TUMORS* 5 25 24
TOTAL PRIMARY TUMORS 6 27 26
TOTAL ANIMALS WITH BENIGN TUMORS 4 10 15
TOTAL BENIGN TUNORS y 10 16
TOTAL ANIMALS WITH MALIGNANT TOUMORS 2 15 9
TOTAL MALIGNANT TUMORS 2 17 S
TOTAL ANIMALS WITH SECONDARY TUMORS#H 3
TOTAL SECONDARY TUMORS 3
TOTAL ANIMALS WITH TUMORS UNCERTAIN~
BENIGN OR MALIGNANT 1
TOTAL UNCERTAIN TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

& PRIMNARY TUMORS: ALL TUMORS BXCEPT SECONDARY TUMORS
¢ SECONDARY TUMORS: EETASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT CRGAN




APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE






TABLE C1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL (UNTK) LOW DOSE HIGH LOSE
11-1175 11-1173 11-1171
ANIMALS INITIALLY IN STUDY 20 50 50
ANINALS NECROPSIED 20 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMENTARY SYSTEM
*SUBCUT TISSUE (20) (50) (50)
NECKOSIS, FAT 1 {5%)
RESPIRATCRY SYSTEM
#LUNG/BRONCHUS (20) (59) (50)
INFLAMYATION, SUPPURATIVE 1 (23)
$LUNG (20) (50) (50)
PNEUMONIA, CHRONIC MURINE 2 (10%) 2 (44) 3 (6%)
FIBROSIS, FOCAL 1 (2%)
HYPERPLASIA, ADENOMATOUS 3 (6%)
HEMATOEOISTIC SYSTEM
$BONE MARROW (20) (89) 49)
APLASIA, HZXATOPOIETIC 1 (24)
CIRCULATORY SYSTEXM
$HEART (20) (50) (50)
THROMBUS, ORGANIZED 2 (10%)
$MYOCARDIUM {20) (50) 50
FIBROSIS 5 {25%) 5 (19%) 5 (10%)
DIGESTIVE SYSTENM
#$LIVER (20) (49) (50)
CIRRHOSIS, BILIARY 1 _(5%)

# NUMBER OF ANINALS WITH TXSSUZ EXAMINED “ICROSCUCPICALLY
& NUMBER OF ANIMALS NECROPSIED
#*EXCLUDES PARTTALLY AUTOLYZED ANTMALS



TABLE C1 (CONTINUED)

CONTROL (UNTR) LO¥ DOSE HIGH DOSE
11-1175 11-1173 11-1171
NECRCSIS, NOS 1 {2%)
NECROSIS, FOCAL 2 (10%) 1 (2%)
NiCROSIS, CENTRAL 2 (4%)
METAMORPHOSIS FATTY 2 (4%) 1 (2%)
$LIVER/CENTRILOBULAR (29) (u9) (50)
NECRCSIS, NOS 1 (2%)
METAMCRPHOSIS FATTY 2 (4%)
#BILE DUCT (20) (49) (50)
HYPERPLASIA, NOS 4 (20%) 4 (84) 2 (4%)
¥PANCREAS (20) (50) (48)
FIRBRCSIS, FOCAL 1 (5%) 2 (u#E) 1 (24)
$CARDIAC STOMACH 20) (49) (48)
ULCER, NOS 1 (@8
#CCLON (20) (49) (49)
NEZAATODIASIS 3 (15%) 12 (24%) 17 (35%)
URINARY SYSTEM
$KIUNEY (20) (50) (50)
INFLAMAATION, CHRONIC 11 (55%) 29 (58%) 21 (42%)
#URINARY BLADDER (19) (u9) (46)
INFLAMNATION, HEMORRHAGIC 1 (2%)
ENDUCKINE SYSTEN
#PITUITARY “n (43) (40)
HY?ERPLASIA, CHEROMOPHOBE-CELL 1 (24}
#ADKENAL (20) (50) (50}
NECROSIS, FOCAL 1 (24)
#$AURENAL AEDULLA (20) (50) (50)
HYPERPLASIA, FOCAL 1 (2%
#THYROLD 29 (49) (48)
HYPERPLASIA, C-CELL 1 (2%) 2 (4%)
#PARATHYROID (1 (35) (33)
HYPERPLASIA, NOS 1_{3%)

# NUMUBER OF ANIHALS WITH TISSUE EXAMINED MICROSCUPICALLY
* NUMBEX OF ANIMALS NECROPSIED
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TABLE C1 (CONCLUDED)

CONTROL (UNTK) LOW DOSE dIsH DOSE
11-1175 11-1173 11-1171

REPRODUCTIVE SYSTEHM

*PREPUTIAL GLAND (20) (50) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
NECROSIS, FOCAL 1 (2%)
HYPERPLASIA, KOS 1 (2%)

«SEMINAL VESICLE (20) (50) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)

$TESTIS (29) (49) (50}
ATKOPHY, NOS 4 (20% 1 (2%) 9 (18%)

NERVOUS SYSTEY

$BRAIJ (19) (50) (49)
COHPRESSION 2 (4%)
INFARCT, NOS 1 [5%) 1 (2R)

SPECIAL SENSE ORGANS

BODY CAVITIES

*ABDOWINAL CAVITY (20) (50) (50)
PERIARTERITIS 1 (2%)

*MESENTERY (20) (50) (50)
STZATIIIS 1 (2K)
NECRCSIS, FAT 2 (44) 3 (6%)

ALL OTJER SYSTEHMS

NONE
# NUMBER OF ANIHALS WITH TISSUZ EXAMINZy MICROSCUPICALLY
* NUMBER OPF ANIMALS NECRGPSIaD



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1176 1M-1174 11-1172
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS KISSING 1
ANIMALS NECROPSIED 19 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY*™ 19 50 50
INTEGUMENTARY SYSTEM
*SKIN (19) {50} (50)
ULCER, ¥NOS 1 (2%)
RESPIRATORY SYSTEM
$LUNG (18) (48) (50)
EDEMA, NOS 1 (2%)
PNEUNONIA, ASPIRATION 1 2%
PNEUMONIA, .CHKONIC MURINE 2 (11%) 1 (2%) 5 {10%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%
#LUNG/ALVEOLI (18) (48) (50)
HYPERTROPHY, NOS 1 (234)
HEMATOPCIETIC SYSTEY
#BONL NARROW (19) (46) (45)
APLASIA, HEXATOPOIETIC 1 (2%)
#SPLEEN (19) (48) (49)
HYPERPLASIA, NOS 1 (2%)
#LYUPH NODE (19) (48) (46)
FIBRCSIS 1 (2%)
CIRCULATCRY SYSTEM
#MYOCARCIUM (19) (49) (49)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (29)
FIBROSIS 3_1673)

& NUMBEE OF ANIMALS WITH TISSUE EXAMINKED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

#**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

CONTROL {UNTE) LOW DOSE HIGH LOSE
11-1176 11-1174 11-1172
DIGESTIVE SYSTEM
$LIVER (19) (48) (50)
CIRRBEOSIS, BILIARY 1 (5%)
NECRQSIS, FOCAL 1 (5%)
METAMORPHOSIS FATTY 4 (21%) 1 (2%)
BASOPHILIC CYTO CHANGE 1 (2%)
#$LIVER/PERIPOKTAL (19) (48) (50)
FIBRCSIS, FOCAL 1 (2%)
$BILE DUCT {19) (48) (50)
HYPERPLASIA, KOS 1 (%) 1 (2%
#PANCREAS (18) (49) (48)
FIBRCSIS 1 (2%
FIBROSIS, FOCAL 1 {2%)
#PANCREATIC DUCT (18) (49) (48)
HYPERPLASIA, NOS 1 (2%)
#STOMACH (19) (47) (49)
ULCER, NOS 1 (2%)
#COLON (1) (48) (48)
NEMATODIASIS 5 (29%) 13 (27%) 14 (29%)
"URINARY SYSTEM
$KIDNEY (19) (49) (50)
INFLAMMATICON, CHRONIC 4 (83) 2 (4%)
#URINARY BLADDER (18) (47) (48)
CALCULUS, NOS 1 (6%)
INFLAMMATION PROLIFERATIVE 1 (6%)
METAELASIA, SQUAMOUS 1 (63)
ENDOCRINE SYSTEM
#PITUITARY a7 (49) (46)
CYSTI, NOS 2 (44) 1 {2%)
HY2EKPLASIA, CHROMOPHOBE-CELL 1_{64)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH LOSE
11-1176 1M-1174 11-1172

#ADRENAL {19) (49) (50)
METAMORPHOSIS FATTY 2 (4%)

#ADRENAL CORTLX (19) (49) (50)
NECRCSIS, NOS 1 (2%)

#THYROIC (19) (47) (49)
HYPFRPLASIA, C-CELL 5 (11%) 1 (2%)

REPROCUCTIVE SYSTEM

*MAKHARY GLAND (19) {50) (50)
HYPERPLASIA, NOS 1 (24)

#UTZRUS (19) (49) (49)
HYCRCMETRA 2 (11%) 4 (8k) 9 (18%)

$UTERYS/ENDGMETRIUR {19) (49) (49)
INFLAMMATIUN, SUPPURATIVE 1 (54)

#OVARY (18) (49} (49)
CYsT, NOS 1 (6%) 2 (uA) 2 (4%)

NERVGUS SYSTZM

#CEREBRUM (19) (49) (50)
COXPRESSICYH 1 (2h)

#BRALU (19) (49) (50)
CULPRESSICN 3 (6%) 4 (8%)
5 YLRCCEPHALUS, NOS 1 (2h)
ni4ORRHAGE 1 (5%) 1 (2%)

# NUXB.K OF ANIMALS WITH TIS3UE EXAMINZD MICROSCOPIUALLY
* NUMLIN OF ANIYALS NECROPSILD



TABLE C2 (CONCLUDED)

CONTROL {UNTR) LOW DOSE HIGH DOSE
11-1176 11-1174 11-1172
BODY CAVITIES
*NESLNTERY (19) {50)

NECKCSIS, FAT

SPECIAL MORPHOLOGY SUMMARY

NGO LESIGN REPOKTED 9 g
ANINAL MISSING/NGQ NECROPSY 1

# NUUBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUM3ER OF ANINALS NECROPSIED






APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH 2 ,4-DIMETHOXYANILINE HYDROCHLORIDE






TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE TREATED WITH

2,4-DIMETHOXY ANILINE HYDROCHLORIDE

CONTROL (UNTK) LOW DOSE HIGH DGSE
22-2175 22-2173 22-2171

ANIMALS INITIALLY IN STUDY 20 50 50

ANIMALS NECROPSIED 20 50 50

ANIMALS EXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMENTARY SYSTEM

NONE )

BESPIRATORY SYSTEM

#LUNG (20) (48) (49)
CONGESTION, NOS 3 (64) 2 (4%)
EDEMA, NOS 1 {2%) 1 (2%)
PNEUMONIA, CHRONIC MURINE 6 (30%) 13 (27%) 18 (37%)

HEMATOPOIETIC SYSTEM

¥SPLIEN (19) (48) (49)
HYPEBPLASIA, LYMPHOID 1 (5%) 3 (6%)

#MESENTERIC L. NODE (18) (45) us)
COKGESTION, NOS 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, RETICULUM CELL 1 (2%)
HYFERPLASIA, LYMPHOID 1 (2%)

CIRCULATCRY SYSTEM

#HEART (20) (u9) (47)

S2ZRIARTERITIS 1 (2%)
DIGESTIVE SYSTEM

#LIVER (20) (49) (50}

LYMPHOCYTIC INFLAMMATORY INFILIR 1_{5%)

# NUMBLR OF ANIMALS WITH TISSUE
* NUMBER OF ANIMALS NRCROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

ZXAMINED MICROSCOPICALLY
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TABLE D1 (CONTINUED)

CONTROL (UNTR) LCW DOSE HI3H DOSE
22-2175 22-2172 22-2171
INFLAMMATION, FOCAL GRANULOMATOU 1 (2%)
NECROSIS, FOCAL 1 (23)
INFARCT, NOS 1 (2%)
MITAMGRPHOSIS FATTY 1 (27)
HYPLRPLASIA, FOCAL 1 (2%) 2 (45%)
HY?ERPLASIA, DLIFFUSE 2 (4%)
ANGIECTASIS 1 (5%)

$LIVER/PERIPORTAL (20) (49) (50)
INFLAMMATION, CHRONIC T (2%)

$ESOPHAGUS (12) (45) (#7)
I#4PACTION, KOS 1 (2%)
INFLAMMATION, ACUTE NECROTIZING 1 (2%

#STOKACH (17 (46) (59)
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)

#LARGE INTESTINE (18) (48) (50)
PARASITISHN 5 (28%) 12 (25%) 24 (48%)

URINARY SYSTEM

$KILNEY (19) (49) (45)
HYDEONEPHROSIS 1 (2%)
INFLAMMATION, CHRONIC 2 (un)
GLOMERULONEPHRITIS, CHEONIC 1 (5%)

INFLAMMATION, CHRONIC FOCAL 1 {2%) 1 (2%)
NEPHROSIS, NOS 1 (2%)
AMYLQIDOSIS 1 (25)
METAPLASIA, OSSEOQUS 1 {2%)

ENDOCRINE SYSTEM

$ADRENAL CORTEX (17 (49) (47)
DEGENERATION, NOS 1 (2%)

#THYROID (8) {23) (39)
CYSTIC FCLLICLES 1 {4%) 1 (3%)
INFLAMMATICN, FOCAL 1 (3%)
HYPERPLASIA, FOLLICULAR-CELL 3 (8%)

#PARATHYROID (3) () (7)
FIBROSIS, DIFFUSE 1_{143)

4 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED



TABLE DI (CONCLUDED)

CONTROL {UNTR) LOW DOSE HIGH DOSE
22-2175 22-2173 22-2171
REPRODUCTIVE SYSTEH
*SEMINAL VESICLE (20) (50) (50
INFLAMMATION, CHRONIC 1 (2%)
NERVOUS SYSTEM
$BRAIN (20) (49) (50)
CCNGESTION, NOS 1 (2%)
CORPORA AMYLACEA 8 (40%) 4 (5%) 19 (38%)
SPECIAL SENSE OKGANS
NONE
MUSCULOSKELETAL SYSTEX
NONE
BODY CAVITIES
#MESENTERY (20) (50) (50
NECROSIS, FAT 2 (10%) 3 (6%) 1 (2%)
ALL COTHER SYSTEMS
NONE
SPECIAL MORPHOLOGY SUMMARY
NG LESICN REPOKTED 1 15 1
AJTC/NECROPSY/HISTO PERF 1

4 NUMBEIR OF ANIHMALS WITH TISSUR EXAMINZD MICROSCOPICALLY

* NUMBER OF ANIHALS NECROPBSIED



TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH
2,4-DIMETHOXYANILINE HYDROCHLORIDE

CONTROL{UN1R) LOW DCSE HIGH LOSE
22-2176 22-2174 22-2172
ANINALS INITIALLY IN STUDY 20 50 50
ANINALS MISSING 1 2
ANIMALS BECROPSIED 20 49 43
ANINALS. EXAMINED HISTOPATHOLOGICALLY™ 20 49 48
INTEGUAENTARY SYSTEM
NONE
RESPIRATORY SYSTZN
$LUNG (20) (48) 47
CCNGESTION, NOS 2 (uX)
BXCNCHOPNEUMONIA, KOS 2 (4%)
PNEUMONIA, CHRONIC MURINZ 10 (50%) 14 (293) 29 (624)
IHFLAMMATION, GRANULOMATOUS 1 (2R}
HEMATOPOIETIC SYSTEM
$SPLEEXN (19) (49) (46)
ANGIECTASIS 1 (2%)
HYPERPLASIA, LYMPHOID 2 (4%) 1 {2%)
$LYM2H NGDE (19) (44) (43)
4YPERPLASIA, LYMPHOID 1 (24)
$MANDIBULAR L. NODE (19) (uy) (43)
HYPERPLASIA, LYMPHOID 1 {2%)
CIRCULATCRY SYSTEM
KOKZ
DIGESTIVE SYSTEM
#LIVER (20) (49) (47)
LYMPHOCYTIC INFLAMMATORY INFILTR 1_{53)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMIKNED MICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED
#AEXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE b2 (CONTINUED)

CONTROL (UNTK) LOW DOSE HISH DOSE
22-2176 22-2174 22~2172
INFLAMMATICN, NECROTIZING 1 (5%)
INFLAMMATION, ACUTE FOCAL 1 (2%)
INFLAMMATIGN, CHRONIC FCCAL 1 (24)
INFLAMMATICN, FOCAL GRANGLOMATOU 1 {5%)
NECRCSIS, NUS 1 (2%)
NR=CECSIS, FOCAL 1 (2%)
IiYPERPLASIA, KOS 1 (2%)
HYPERPLASIA, FOCAL 2 (4%)
#PANCREAS (19) (49) (43)
INFLAMAATION, ACUTE NECROTIZING 1 (5%)
$STGHACH (18) (u8) {45)
INFLAMMATION, FOCAL 2 (4R)
INFLAMMATICN, ACUTE 1 (2&)
INFLAMMATION, ACUTE FOCAL 1 (2%)
IEFLAMMATIGN, CHRONIC FOCAL 1 (2R%)
$LARGE INTESTINE (18) (47} (44)
PAKASITISH 5 (114) U (9%)
URINARY SYSTEHX
$KIVUNEY (20) (48) (46)
HYDRCNEPHROSIS 1 (24)
GLCMEKULONEPHRITIS, NOS 1 (2%)
INFLAMMATION, CHRONIC 1 (5%)
NFPHROSIS, NOS 1 (2%)
INFARCT, FOCAL 2 &%)
AHYLCIDOSIS 1. (2%)
MITAPLASIA, OSSEOUS 1 (2%)
ENDOCE.NE SYSTZH
#$THYROIL (10) (35) (36)
CYSTIC FOLLICLES 3 (9%) 1 (3%)
INFLAMMATION, FOCAL 1 (10%) 1 (3%)
1NFLAMNATION, CHRONIC 2 (6%)
HYZ?LRPLASIA, FOLLICULAK-CELL 2 (6%)
#THYECIT FOLLICLE (10) {35) (i6)
HYPERPLASIA, FOCAL 1_{33)

# NUAGLR OF ANIMALS WITH TISSUE EXAMINZD MICROSCOPICALLY
* NUMBER OF ANI#ALS NECROPSIED



TABLE D2 (CONTINUED)

CONTHROL (UNTK) LOW DOSE HIGHE DOSE
22-2176 22-2174 22-2172
REPRODULCTIVE SYSTEM
$UTERUS (19) (47) (43)
DIIATATION, NOS 1 (2%)
CYST, NOS 1 (5%) 1 (2%) 1 (2%)
$UTTKUS/ENDOMETRIUY {(19) 47) (43)
CYST, NOS 2 (11%) 2 (4%) 3 (7%)
HYPERELASIA, NCS 1 (5%) 5 (11%) 10 (23%)
HYPERPLASIA, CYSTIC 10 (53%) 28 {60%) 21 (49%)
$0VARY (17) (32) (27)
CY3T, HOS 2 (12%) 3 (1%
PAROVARIAN CYST 1 (4%)
HEMORRHAGIC CYST 1 (4%)
NERVOUS SYST&H
#BRAIN/MENINGES (19) (47) (45)
LY®PHOCYTIC INFLAXMATORY INFILTR 1 (2%) 2 (4%)
#BRAIN (19) (47) (45)
EZMORRHAGE 1 (2%)
PEZRIVASCULAR CUFFING 2 (4%)
COEPCRA AMYLACEA 5 (26%) 8 {17%) 19 (42%)
SPECIAL SENSE ORGANS
NGNZ
MUSCUGLOSKELETAL SYSTEM
*SKELETAL MUSCLZD (20) (49) (us8)
PARASITISM 1 (2%)
BODY CAVITIES
*MESENTERY (20) (49) (48)
NZCROSIS, FAT 2_{10%) 2_(L%)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMEER OF ANIMALS NECROPSIED



TABLE D2 (CONCLUDED)

CONTROL(UNTi)  LOW DOSL HI56 DOSE
22-2176 22-2174 22-2172
ALL OTHER SYSTENS
*MULTIPLE ORGANS (20) (49) (48)
HYFERPLASIA, LYMPHOID 1 (24)
SPECTAL MORPHOLOGY SUMMARY
NG LESION EEPORTED 2
ANIMAL MISSING/NO NECROPSY 1 2
AUTC/NECROPSY/HISTO PERF 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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Review of the Bioassay of 2,4-Dimethyoxyaniline Hydrochloride*
for Carcinogenicity by the
Data Evaluation/Risk Assessment Subgroup of the
Clearinghouse on Environmental Carcinogens

August 31, 1978

The Clearinghouse on Environmental Carcinogens was established in
May, 1976, in compliance with DHEW Committee Regulations and the Pro-
visions of the Federal Advisory Committee Act. The purpose of the
Clearinghouse is to advise the Director of the National Cancer Institute
(NCI) on its bioassay program to identify and to evaluate chemical
carcinogens in the environment to which humans may be exposed. The
members of the Clearinghouse have been drawn from academia, industry,
organized labor, public interest groups, State health officials, and
quasi-public health and research organizations. Members have been
selected on the basis of their experience in carcinogenesis or related
fields and, collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology, pathology, and epidemiology. Representatives
of various Goverumental agencies participate as ad hoc members. The
Data Evaluation/Risk Assessment Subgroup of the Clearinghouse is charged
with the responsibility of providing a peer review of reports prepared
on NCI-sponsored bicassays of chemicals studied for carcinogenicity. It
is in this context that the below critique is given on the biocassay of
2,4~Dimethyoxyaniline Hydrochloride for carcinogenicity.

Despite an increased incidence and positive trend in liver tumors
in treated mice, the primary reviewer said that the evidence was not
sufficiently convincing to conclude that 2,4-Dimethyoxyaniline Hydrochloride
was carcinogenic in this species or in rats. He emphasized that the
conclusion was based on the statistical analysis of the data. After a
brief description of the experimental design, he noted the small number
of control animals used. Because of the "disturbing" incidence of
hepatocellular tumors in treated mice, the primary reviewer said that no
statement could be made regarding the potential human risk of 2,4-
Dimethyoxyaniline Hydrochloride.

The secondary reviewer agreed with the primary reviewer's critique.
He noted the poor survival of female rats beyond 90 weeks. Despite the

shortcoming, he said that he still considered the test to be adequate.

A motion was approved unanimously that the report on the bioassay
of 2,4-Dimethyoxyaniline Hydrochloride be accepted as written.

45



Members present were:

Arnold Brown (Chairman), University of Wisconsin Medical School
Joseph Highland, Environmental Defense Fund

Michael Shimkin, University of California at San Diego

Louise Strong, University of Texas Health Sciences Center

* Subsequent to this review, changes may have been made in the
biocassay report either as a result of the review or other
reasons. Thus, certain comments and criticisms reflected in
the review may no longer be appropriate.
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