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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
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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)
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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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mary tables was performed by EG&G Mason Research Institute (9); the
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SUMMARY
 

A bioassay for the possible carcinogenicity of 2,4-dimethoxy­
aniline HC1 was conducted using Fischer 344 rats and B6C3F1 mice.
 
2,4-Dimethoxyaniline HC1 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 HC1 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 1-week observation period for both species.
 

There were no significant positive associations between the con­
centrations of 2,4-dimethoxyaniline HC1 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 HC1 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 m,ice
 
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
 
HC1 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 HC1 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.
 

1
 



OCH3 

OCH3 

FIGURE 1
 
CHEMICAL STRUCTURE OF 2,4-DIMETHOXYANILINE (HYDROCHLORIDE)
 



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 11. Some exposure of
 

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



II. 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 etherracetic acidrhexane 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 \max at 235 and 295 nm with res­

pective molar extinction coefficients (e) of 8.6 x 10̂  and 3.5 x
 

10̂ . Comparison with the literature values (Sadtler Standard Spec­

tra) of \na-x at 235.5 and 296 nm with respective « values of 8.2 x
 

1CH and 3.8 x 1(H, 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 366 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 ̂ max at 236 and 297 nm with respective e values of
 

7.5 x 103 and 3.3 x 103.
 

Throughout this report, the term 2,4-dimethoxyaniline HC1 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 HC1 was administered to the dosed animals as a
 

component of the diet.
 

The chemical was removed from its container 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 blending, 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 HC1 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 B6C3F1 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
 

p.m.).
 

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 Product!? Company, Norway, Maine)
 

was used in polycarbonate cages for the entire 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 HC1 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 HC1 was incorpo­

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

*CAS registry numbers are given in parentheses,
 



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 1-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** 
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**
 
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 HC1 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 receiving the latter concentration are referred to as the low
 

dose groups. Dosed rats were supplied with feed containing 2,4­

dimethoxyaniline HC1 for 104 weeks followed by a 1-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 HC1 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
GROUP ANILINE HC1 
SIZE CONCENTRATION3 

MALE 

CONTROL 20 0 

LOW DOSE 50 1500
 
0
 

HIGH DOSE 50 3000
 
0
 

FEMALE
 

CONTROL 20 0
 

LOW DOSE 50 1500
 
0
 

HIGH DOSE 50 3000
 
0
 

Concentrations given in parts per million. 

OBSERVATION PERIOD
 
TREATED UNTREATED
 
(WEEKS) (WEEKS)
 

0 105
 

104
 
1
 

104
 
1
 

0 105
 

104
 
1
 

104
 
1
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TABLE 2 

MALE
 

CONTROL
 

LOW DOSE
 

HIGH DOSE
 

FEMALE
 

CONTROL
 

LOW DOSE
 

HIGH DOSE
 

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

INITIAL 2,4-DIMETHOXY­ OBSERVATION PERIOD 
GROUP ANILINE HC1 TREATED UNTREATED 
SIZE CONCENTRATION3 (WEEKS) ( WEEKS) 

20 0 0 104
 

50 2500 103
 
0 1
 

50 5000 103
 
0 1
 

20 0 0 104
 

50 2500 103
 
0 1
 

50 5000 103
 
0 1
 

Concentrations given in parts per million, 
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groups. Dosed mice were supplied with feed containing 2,4-dimethox­

yaniline HC1 for 103 weeks followed by a 1-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

fis- • when moribund, or war, 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, thyroid» 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. However, 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
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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 different 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 linear 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 Pt/pc where pt is the true binomial probability of the
 

incidence of a specific type of tumor in a treated group of animals
 

and pc 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 bioassay (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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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 HC1 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

aniline 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
 
SPECIFIC SITES IN MALE RATS TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE2
 

TOPOGRAPHY: MORPHOLOGY
 

Lung: Alveolar/Bronchiolar Carcinoma or
 
Alveolar/Bronchiolar Adenoma"
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Hematopoietic System: Leukemia or
 
Malignant Lymphoma^
 

P Values0
 

Departure from Linear Trend
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Pituitary: Chromophobe Carcinoma or
 
Chromophobe Adenoma^5
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

CONTROL
 

2/20(0.10)
 

N.S.
 

105
 

3/20(0.15)
 

N.S.
 

P = 0.028
 

85
 

1/17(0.06)
 

N.S.
 

105
 

LOW
 
DOSE
 

2/50(0.04)
 

N.S.
 

0.400
 
0.032
 
5.277
 

105
 

16/50(0.32)
 

N.S.
 

2.133
 
0.716
 
10.524
 

59
 

3/43(0.07)
 

N.S.
 

1.186
 
0.106
 
60.801
 

104
 

HIGH
 
DOSE
 

1/50(0.02)
 

N.S.
 

0.200
 
0.004
 
3.681
 

105
 

7/50(0.14)
 

N.S.
 

0.933
 
0.245
 
5.215
 

60
 

8/40(0.20)
 

N.S.
 

3.400
 
0.524
 

146.349
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_ __ 

TOPOGRAPHY : MORPHOLOGY 

Adrenal: Pheochromocytoma 

P Values0 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Timor 

Thyroid: C-Cell Adenoma 

P Values0 

Ui Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Tumor 

Pancreatic Islets: Islet-Cell
or Islet-Cell Adenoma'3 

P Values0 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Tumor 

TABLE 3

 Carcinoma 

 (CONTINUED) 

CONTROL 

2/20(0.10) 

N.S. 

—_ 

105 

0/20(0.00) 

N.S. 

3/20(0.15) 

P = 0.045(N) 

80 

LOW 
DOSE 

4/50(0.08) 

N.S. 

0.800 
0.128 
8.436 

97 

2/49(0.04) 

N.S. 

Infinite 
0.125 

Infinite 

104 

1/50(0.02) 

N.S. 

0.133 
0.003 
1.568 

104 

HIGH 
DOSE 

3/50(0.06) 

N.S. 

0.600 
0.076 
6.860 

101 

3/48(0.06) 

N.S.
 

Infinite
 
0.261 

Infinite 

101 

1/48(0.02) 

N.S. 

0.139 
0.003 
1.631 

105 



TABLE 3 (CONCLUDED) 

LOW HIGH 
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE 

Testis: Interstitial -Cell Tumor or 
Interstitial-Cell Tumor, Malignant 18/20(0.90) 46/49(0.94) 40/50(0.80) 

P Values0 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 NOS 1/20(0.05) 1/50(0.02) 3/50(0.06) 

P Values0 N.S. N.S. N.S. 
___ 

Relative Risk (Control) 0.400 1.200 
Lower Limit 0.005 0.106 
Upper Limit 30.802 61.724 

Weeks to First Observed Tumor 105 105 89 

Treated groups received doses of 1500 or 3000 ppin in feed.
 

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

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
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.
 

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



TABLE 4
 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
 
SPECIFIC SITES IN FEMALE RATS TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE3
 

TOPOGRAPHY: MORPHOLOGY CONTROL 
LOW 
DOSE 

HIGH 
DOSE 

Hematopoietic System:
Malignant Lymphoma^3 

P Values0 

 Leukemia or 
6/19(0.32) 

N.S. 

7/50(0.14) 

N.S. 

6/50(0.12) 

N.S. 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

0.443 
0.153 
1.427 

0.380 
0.121 
1.274 

Weeks to First Observed Tumor 88 85 84 

Pituitary: Chromophobe Carcinoma or 
Chromophobe Adenoma^ 

P Values0 
5/17(0.29) 

N.S. 

14/49(0.29) 

N.S. 

9/46(0.20) 

N.S. 

Relative Risk (Control)d 

Lower Limit 
Upper Limit 

. 0.971 
0.409 
3.048 

0.665 
Q.245 
2.248 

Weeks to First Observed Tumor 86 67 84 

Mammary Gland:

P Values0 
 Fibroadenoma 3/1

P =

9(0.16) 

 0.036(N) 

3/50(0.06) 

N.S. 

1/50(0.02) 

N.S. 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

0.380 
0.057 
2.658 

0.127 
0.003 
1.487 

Weeks to First Observed Tumor 73 105 97 



00 

TABLE 4 (CONCLUDED) 

LOW HIGH 
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE 

Uterus: Endome trial Stromal Polyp 4/19(0.21) 4/49(0.08) 4/49(0.08) 

P Values0 N.S . N.S. N.S . 

Relative Risk (Control )d 0.388 0.388 
Lower Limit 0.083 0.083 
Upper Limit 1.917 1.917 

Weeks to First Observed Tumor 98 92 104 

Treated groups received doses of 1500 or 3000 ppm in feed.
 

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

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
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 HC1 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 Dl 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 B6C3F1 mice. They did not appear to be related to compound
 

administration except for proliferative thyroid and hepatic lesions.
 

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 Low High
 

Control Dose Dose Control Dose Dose
 

Number of̂  Animals with
 
Thyroids Examined
 
Histopathologically (8) (23) (39) (10) (35) (36)
 

Follicular-Cell Adenoma 0 0 4(10%) 0 1(3%) 2(6%)
 
Follicular-Cell Hyperplasia 0 0 3( 8%) 0 0 2(6%)
 
Cystic Follicles 0 1(4%) 1( 3%) 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
 

-.ontrols. 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 HC1 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 B6C3F1 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*
 

TOPOGRAPHY : MORPHOLOGY 

Lung: Alveolar /Bronchiolar Carcinoma 
or Alveolar /Bronchiolar Adenoma^ 

P Values0 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Tumor 

Hematopoietic System: Leukemia or 
Malignant Lymphoma 

P Values0 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Tumor 

Liver: Hepatocellular Carcinoma 

P Values0 

Departure from Linear Trend 

Relative Risk (Control) 
Lower Limit 
Upper Limit 

Weeks to First Observed Tumor 

CONTROL 

4/20(0.20) 

P = 0.03KN) 
__._ 

71 

2/20(0.10) 

N.S. 

51 

5/20(0.25) 

N.S. 

P = 0.011 

71 

LOW
 
DOSE
 

6/48(0.13) 

N.S. 

0.625 
0.171 
2.764 

98 

3/50(0.06) 

N.S. 

0.600 
0.076 
6.860 

74 

4/49(0.08) 

N.S. 

0.327 
0.074 
1.385 

98 

HIGH 
DOSE 

2/49(0.04) 

N.S. 

0.204 
0.020 
1.323 

82 

5/50(0.10) 

N.S. 

1.000 
0.184 

10.007 

96 

16/50(0.32) 

N.S. 

1.280 
0.538 
3.983 

46 



TABLE 5 (CONCLUDED) 

LOW HIGH
 
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE
 

Liver: Hepatocellular Carcinoma or
 
Hepatocellular Adenoma" 7/20(0.35) 9/49(0.18) 27/50(0.54)
 

P Values0 P = 0.012 N.S. N.S.
 

Departure from Linear Trend P = 0.006
 

Relative Risk (Control) 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 Adenoma 0/08(0.00) 0/23(0.00) 4/39(0.10)
 

Ui P Values0 N.S. N.S. N.S.
 

Relative Risk (Control) Infinite
 
Lower Limit 0.219
 
Upper Limit Infinite
 

Weeks to First Observed Tumor 104
 

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

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

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 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.
 

The 95% confidence interval on the relative risk of the treated group to the control group.
 
Q
 
The probability level of the test for departure from linear trend is given beneath the control
 
group when P < 0.05.
 



TABLE 6
 

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
 
SPECIFIC SITES IN FEMALE MICE TREATED WITH 2,4-DIMETHOXYANILINE HYDROCHLORIDE3
 

TOPOGRAPHY: MORPHOLOGY
 

Hematopoietic System: Leukemia or
 
Malignant Lymphoma^1
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

OJ 
Liver: Hepatocellular Carcinoma
 

P Values0
 

Departure from Linear Trend6
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

Liver: Hepatocellular Carcinoma or
 
Hepatocellular Adenoma^
 

P Values0
 

Relative Risk (Control)
 
Lower Limit
 
Upper Limit
 

Weeks to First Observed Tumor
 

LOW HIGH 
CONTROL DOSE DOSE 

2/20(0.10) 10/49(0.20) 7/48(0.15) 

N.S. N.S. N.S. 
___ 

2.041 1.458 
0.498 0.316 
18.154 13.664 

104 61 87 

0/20(0.00) 4/49(0.08) 0/47(0.00) 

N.S. N.S. N.S. 

P = 0.022 
___ 

Infinite 
0.394 

:­ Infinite 

104 

3/20(0.15) 12/49(0.24) 11/47(0.23) 

N.S. N.S. N.S. 

1.633 1.560 
0.513 0.480 
8.342 8.051 

104 104 99 



TABLE 6 (CONCLUDED) 

LOW HIGH
 
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE
 

Thyroid: Follicular-Cell Adenoma	 0/10(0.00) 1/35(0.03) 2/36(0.06)
 

P Values0	 N.S. N.S. N.S.
 

Relative Risk (Control) Infinite Infinite
 
Lower Limit 0.017 0.091
 
Upper Limit Infinite Infinite
 

Weeks	 to First Observed Tumor 104 104
 

Treated groups received doses of 2500 or 5000 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
 
OJ
 
oo	 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.
 

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.
 



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 HC1 that could not be established under
 

the conditions of this test.
 

39
 



V. DISCUSSION
 

There were no significant positive associations between the con­

centrations of 2,4-dimethoxyaniline HC1 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 HC1 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 nmle 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
 

HC1 to male rcits, 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 HC1 in
 

Fischer 344 rats or B6C3F1 mice.
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APPENDIX A
 

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





TABLE A1 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH 

2,4-DIMETHOXYANILINE HYDROCHLORIDE 

CONTROL(UNTH) LOU DOSE HlStt DOSE 
11-1175 11-1173 11-1171 

A N I M A L S I N I T I A L L Y IN S T U D Y 20 50 50 
A N I M A L S NECBOPSIED 20 50 50 
A N I M A L S E X A M I N E D HISTOPATHOLOdlCALLY** 20 50 5d 

I N T E G U M E N T A R Y SYSTEM 

*SKIN (20) (50) (50)
 
TRICHO^PITKELIOMA 1 (5X) 2 (4X) 2 (4»)
 

*SU3CUT TISSUE (20) (50) (50)
 
FI6ROSABCOKA 1 (2%)
 
NEUROFIBECMA 1 (5X)
 

BESPIKATORY SYSTEM
 

*IUNG (20) (50) (50)
 
ALVEOLAB/BB&SCHIOLAB ADENOMA 2 (10*) 2 (4!C)
 
ALVEOLAE/BHONCBIOLAa CARCINOMA 1 (2%)
 
ADiNCCA/SQUAMOUS METAPLASIA 1 (5*)
 

HEMATOEOIZTIC SYSTEM
 

*HOLTIPLE OEGAKS (20) (50) (50) 
LEUKEMIA,NOS 2 (IX) 
USDIFFEHEHTIATiD LEUKEMIA 3 (15%) 10 (2 OX) 7 (11X) 

»BOK3 flABBOH (20) (19) (49) 
UNDIFFEEENTIATED LEUKEMIA 1 (2*) 

• SPLEEN (20) (50) 
BALIS.LYMPHOSA, UHDIFFfiB-TYPE 
UNC1FFEEENTIATED LEUKEMIA 2 (<»*) 

CIHCULAT08Y SYSTEM 

gorg 

« N U M B E B OF AHIHALS WITH TISSUE E X A M I N E D MICBOSCOPICALLY 
* N U M B E R OF ANIMALS NECBOPSIED 

**EXCLDDES PARTIALLY AUTOLTZED ANIMALS 



TABLE Al (CONTINUED)
 

CONTROL (UiJTS) LOW DOS E
 
11-1175 11-1173
 

DIGESTIVE SYSTEM
 

t JEJ'JiKJM (20) (47)
 
LUIQMYQHA
 

UBIHARI SYSTEM 

*KIDNE"Y 
TRANSITIONAL-CELL CARCINOMA 
I HII-aSIITIAL-CELL TUMOR, ME'IASTA 

(20) (50) 
1 (2%) 

ENDOC3INE SYSTEM
 

•PITUITARY	 (17) (43)
 
C!iHOHO?HOBE ADENOMA 1 (65) 3 (7-5)
 
CriSOMOPHOBE CARCINOMA
 

IADRISAL (20) (50)
 
COSTICAL ADENOMA 1 <2J)
 
P.iEOCHHOMOCYTOBA 2 (10X) 4 (8»j
 

•THYBOID	 (20) (49)
 
FOL1ICULAE-CELL ADENOMA
 
FOLLIC'JLAK-CELL CARCINOMA 1 (2«J
 
C-CELL ADENOMA 2 (4 X)
 
CY.31ADENOMA, NOS 1 (2%)
 

•PARATHYROID	 (11) (35)
 
AD£NCiU, NOS 1 (3X)
 

*PANCKEATIC ISLETS (20) (50)
 
ISLET-CELL ADENOMA 2 (13« 1 (2J)
 
ISLET-CELL CARCINOMA 1 (5S)
 

REPRODUCTIVE SYSTEM
 

*MA»!UBY 3LAUD (20) (50)
 
FI3ROA3ENCMA 2 (4*)
 

(49)
 

ISTE8STITIAL-CELL TUMOR 18 (907,1 46 J94)i)
 
ITESTI3	 (20)
 

* NU13ER 0? ANIMALS WITH TISSUE EXAMINid MICROSCOPICALLY
 
* NUMB3S OF ANIMALS NECHOPSIED
 

HIGH BOSE
 
11-1171
 

(45)
 
1 (2*)
 

(50)
 

1 (2S)
 

(40)
 
7 (ISA)
 
1 (J%)
 

(50)
 

3 (6%)
 

(48)
 
2 {UK}
 

3 (6*)
 
1 (2%)
 

(33)
 

(48)
 
1 (2X)
 

(50)
 

(50)
 
,39 (78*1
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TABLE Al (CONTINUED) 

C O N T R O L ( U N T f i ) LOW DOSi HUH DOSE 
1 1 - 1 1 7 5 1 1 - 1 1 7 3 1 1 - 1 1 7 1 

I N l J i H S T I T I A L - C E L L T U M O R , M A L I G N A	 1 (28) 

NERVOUS SYSTEM
 

tBRAIN (19) (50) (19)
 
A3THOCYTOMA 1 (2,5)
 

SPECIAL SENSE ORGANS
 

*TABSAL GLAND (20) (50) (50)
 
ADiNOCARCINOMA, NOS 1 (5i{)
 

SUSCULOSKELETAL SYSTEM
 

NO Hi
 

BODY CAVITIES
 

*ABDOKItiAL CAVITY (20) (50) (50)
 
KiCSCIHELICMA, NOS 1 (2%)
 

•PERITONEUM	 (20) (50) (50)
 
HE30THELIOMA. NOS 1 (5£) 1 (2X)
 

*TDNICA VAGINALIS (20) (50) (50)
 
ME30THELIOHA, NOS 1 (2 %) 1 (21)
 

ALL Ol'rlER SYSTEMS
 

NONn
 

ANIKAL DISPOSITION SUMMARY
 

ANI1ALS INITIALLY IN SIODY 20 50 50
 
NATURAL DEATHS! 5 8 10
 
MORIBUND SACRIFICE I 5 t
 
St:I£EULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TiKMINAL SACidFICE ' 13 37 36
 
ANIMAL MISSING
 

i_I;iCLjDES_AUTOLYZED_ ANIMALS
 

J NUKJ-a 0̂  ANiKALS WITH TISSUE EXAMINED illCSOSCOPICALLY
 
* NUM3:R OF ANIMALS NECROPS1SD
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TABLE Al (CONCLUDED) 

C O N T R O L ( U N I H ) LOW DOSK HUH JOS 
11-1175 11-1173 11-1171 

TUMOE SHKHAEY
 

TOTAL ANIMALS WITH PBIMABY TUHCES* 20 U9 US
 
TOTAL PRIMARY TUMORS 3>4 85 73
 

TOTAL ANIMALS WITH BENIGN TUMCRS IB U 8 1*"*
 
TOTAL BENIGN TUMOSS 27 65 59
 

TOTAL ANIMALS WITh MALIGNANT TUMORS 6 18 10
 
TOIAI MALIGNANT TUHOHS 6 19 11
 

TOTAL ANIMALS WITH SECONDARY IL'MOBSt 1
 
TOTAL SECONDARY TUMORS 1
 

TOTAL ANIMALS WITH TUMOES UNCEETAIN­
BENIGSJ OR MALIGNANT 1 1 3
 

TOTAL UNCERTAIN T'JMOHS 1 1 3
 

TOTAL ANIMALS HUH TUMORS UNCERTAIN­
PEIJAHY OE MITASTATIC
 
TOTAL UNCEETAIN TOMOfiS
 

* PRTdiSY TUMORS: ALL TUMOSS EXCEPT SECONDARY TUKOHS
 
» SECONDAEY TUMOSS: rtillASTATlC TUMORS 3R TU30RS INVASIVE INTO AS ADJACENT CFGAS
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TABLE A2 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH 

2,4-DIMETHOXYANILINEHYDROCHLORIDE 

A N I M A L S INITIALLY IN S T U D Y
A N I M A L S MISSING
A N I M A L S N E C R O P S I E D
ANK-IALS E X A M I N E D HISTOPATHOLGGICALLY**

INTEGUMENTARY SYSTEM
 

*SKIX
 
IB 1C HO DPI IK ELI Oil A
 
S L B A C E O U S A D E N C C A B C I N O M A
 

RESPIRATORY SYSTEM
 

fLUNG
 
ALVEOLAH/B80HCHIOLAH AD£NO«A
 

HEMATOEOIETIC SYSTEM
 

* K U L I I P L E O R G A N S 
. 1 A L I G N A N T L Y f l P H O M A , S O S 
HAlIG.Ll fMPHOHA, UNDIPFES-1YP£ 
K A L I G . L Y H P H O M A , L Y H P H O C Y I I C T Y P E 
I I N E I F F E R E N T I A T E D 1.EOKIHIA 
LY.1PHOCYTIC L E U K E M I A 

I S P L E E N
 
U N C I F F E R E N T I A T E D L E U K E M I A
 

CIRCULATORY SYSTEM
 

NONE
 

DIGESTIVE SYSTEM
 

NONE
 

UBIMAEY SYSTEM
 

NONE
 

C O N T R O L ( U N T R )
11-1176

 20 
1
 

 19
 
 19
 

(19)
 

(18)
 

(19)
 
1 (5«)
 

3 ( 1 6 X ) 

(19)
 
2 (1U)
 

 LOB VOSt H I G H DOSE 
 11-1174 11-1172 

50 50
 

50 50
 
50 50
 

(50) (50)
 

1 (21)
 

(48)	 (50)
 
2 (4*) 1 (25!)
 

(50) (50) 

1 (2,1) 
1 (2%) 

5 ( 1 3 X ) 4 ( B X ) 
1 (2X) 

(48)	 (49) 
1 (231) 

* NUSSbH OF ANIMALS KITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECROPSIED
 

**EXCLUDES PARTIALLY AHTOLYZED ANIMALS
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TABLE A2 (CONTINUED) 

CONTROL (UJJTfi)
11-1176

 LOB DOSE
 11-11711

 HIGH i!OSi 
 11-1172 

ENDOCRINE SYSTEM 

tPITUITARY
CH80.10PHOB.2 AflENOMA
CHBOHOPHOBE CARCINOMA

• ADREBAl
CORTICAL ADiSOMA
PHEOCHBOMCCYIOHA
PHEOCHROMOCYT08A, MALIGHAN1

 (17)
 4 (2U%)

 1 (6X)

 (19)

 1 (5X) 

 (49)
 13 (27JS)
 1 (2%) 

 (U9)
 2 (US) 

1 (2a) 

 (46) 
9 (20X) 

 (50) 

REPRODUCTIVE SYSTEH 

*MAMaAEY GLAND
ADiNOCARCINONA, NOS
FISKOADENCMA

tUTEROS
LEIOMYOSASCOMA
SNDOHETBIAL STBOMAL POLYP

 (19)

 3 (16S)

 (19)

 4 (21X)

 (50)
 1 (25)

 3 (65)

 (U9)

 1 (*%)

 (50) 
2 (4*) 
1 (2%) 

 (U9) 
1 (2S) 

 <* (8?S) 

NEBVOUS SYSTEM 

*BEAIS
CHHOMOPHOBE CAKCINOBA. INVASIVE

 (19)
 1 (5)4) 

 (49) (50) 

SPECIAL S2NSE ORGANS 

NOME 

H U S C U I C S K E L E T A L SYSTEM 

N O N E 

BODY C A V I T I E S 

*PZHITCNEUM
MES01HELICMA, NOS

*MESi.NTIRY
LIPOMA . 

 (19)
 1 (5X) 

 (19)

 (50)

 (50)

 (50) 

 (50) 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED
* NUMBER OF ANIMALS NECKOPSIED 

 MICROSCOPICALLY 
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i'ABLE A2 (CONCLUDED)
 

CONTROL(UNIH) LOW DOSji HIGH DOSE
 
11-1176 11-1174 11-1172
 

ALL CI!i£H SYSTEMS
 

ADIPOSE TISS!J£
 
SARCOMA, NOS
 

AKIHAL DISPOSITION SUMMARY
 

ANIMALS INITIALLY IN STUDY 20 50 50
 
NATURAL DEATHd
 
KORIEUND SACRIFICE
 
SCHEDULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE U3
 
ANIMAL MISSING
 

« INCLUDES AUTOLYZED ANIMALS
 

TUMOR SUMMARY
 

TOTAL ANIMALS WITH PRIMARY TUMORS* 16 31 i!
 
TOi'AL PRIMARY TUMORS 20 39 25
 

TOTAL ANIMALS KITH BENIGN TUMCKS 12 25
 
TOTAL BENIGN TUMORS 12 27 16
 

TOIiL ANIMALS WITH MALIGNANT TUMORS 12 9
 
TOTAL MALIGNANT TIIMOBS 12
 

TOTAL ANIMALS KITH SECONDARY lUMOHSf 1
 
TOTAL SECONDARY TDMOES 1
 

TOTAL ANIMALS WITH HUMORS UNCiBTAIN-

BENIGN OE MALIGNANT 1
 

TOTAL UNCERTAIN TUMORS 1
 

TOTAL ANIMALS KITH "UHOE3 UNCE8TAIN­
PBIJU8Y OE MITASTATIC
 

TOTAL 'JNCEKTAIN TUMORS
 

* PBi:iAi,Y TUM&ES: ALL TUMORS EXCEPT SECONDARY TUMORS
 
t SECONDARY TUMORS: HETASTAIIC TUMORS OR TUMORS INVASIVE INTO AM ADJACENT CSGAN
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APPENDIX B
 

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





TABLE Bl
 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH
 

2 4-DIMETHOXYANILINE HYDROCHLORIDE
 

CONTROL(UNTR) LOU DCSi H I G H LOSi 
22-2175 22-2173 22-2171 

A N I M A L S I N I T I A L L Y IN STUDY 20 50 50 
A N I M A L S K E C E O P S I E D . 20 50 50 
A N I M A L S E X A M I N E D HISTOPATHOLOGICALLY** 2 0 50 50 

INTEGUMENTARY
 

NON'L
 

RESPIBAICEY SYSTEM
 

tLUNG (20) («8) (43)
 
HE?ATOCELLULAF CABCINOMA, HETAST 1 (5JS) 1 (2*)
 
ALVfOLAR/BBCNCHIOLAH ADtNOMA 3 (15X) 6 (13.i) i (4S)
 
ALVEOLAE/BP.ONCHIOLAB CARCINOMA 1 (5»)
 
SARCOMA, NOS 1 (5S)
 

HEHATOPGIETIC SYSTEM
 

*MUITIPLE ORGANS (20) (50) (50)
 
MALIGNANT LYMPHOaA, NOS 2 (10J&) 1 (2*)
 
MALI3.LYMPHOMA, UND1FPEE-TYJE 2 (<»X)
 
MALIG.LYMPHOWA, LYMPHOCYTIC TYPE (2%)
 
MALIGNANT LYMPHOMA, MIXES TYPE (2S) 1 (2%)
 

*S?LEEK (19)• (18) (49)
 
HEMANGIOSAECO.IA 1 (2<)
 

tMESESTiEIC L. NODE (18) (45) (49)
 
SALISHANT LYHPHOMA. SOS 1 (2X)
 
MALIG.LYMPHOMA. 0NDIFFER-IYEE 1 <2S)
 

CIBC'JLAICRY SYSTEM
 

*PULKONAEY ASTEBY (20) (50) (50)
 

* N U M 3 i R O F A N I M A L S HiTH TISSUE E X A M I N E D M I C R O S C O P I C A L L Y 
* N O B B ; H OF A N I M A L S NECEOPSILD 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE Bl (CONTINUED) 

C O N I R O L ( U N T H ) LOW DOSE H I G H LOSE 
22-2175 22-2173 2 2 - 2 1 7 1 

D I G E S T I V E SYSTiltl 

#LIVEH (20) (U9) (50) 
HEPATOCELLULAR ADENOMA 2 (10%) 5 (10$) 11 (22%) 
HLPATOCiLUJLAR CABCINOMA 5 (25%) H (3S) 16 (32S) 

OaiNAPY SYSTLM 

SCN£ 

ENDOCRINE SYSTEM 

tADEENAl (17) (149) (47) 
PHIOCHEOMOCYIOMA 1 (61) 

ITHYHOIC (8) (23) (39) 
FOLLICULAS-CJJLL ADENOMA 4 (10%) 

REPRODUCTIVE SYSTEM 

NONE 

NEBVOUS SYSTEM 

KOKE 

SPICIAL SENSE OfiGANS 

NONE 

MOSCUiCSKELETAL SYSTEM 

NONE 

BODY CAVITIES 

NON1 . 

t N U M B i i f l OF A N I M A L S WITH TISSUE EXAMINSD MICROSCOPICALLY 
* N U M B E R OF ANIMALS NECBOPSIED 
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TABLE Bl (CONCLUDED)
 

CONTROL(UHTk) LOW DOSE HIGH COSi
 
22-2175 22-2173 22-2171
 

AJ.L OTHER SYSTEMS
 

SITE U N K N O W N
 
ADtNOCARCINOHA, NOS, METASTATIC
 

AMIHA1 DISPOSITION SUMMARY
 

ANIMALS miTJALLY IS STUDY 20 50 50
 
NATUSAL DEATHS 5 5 7
 
MORIBUND SACBIFICE 1 3
 
SCHEIULED SACEIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACBIFICE 15 44
 
ANIMAL HISSING
 

INCLJD2S AUIOLYZBD ANIMALS
 

TUMOR SUMMARY
 

TOTAL ANIMALS KITH PRIMARY TUMORS* 11 15 33
 
TOTAL PRIMARY TUMORS 15 19 38
 

TOTAL ANIMALS WITH BENIGN TUMORS 6 10 15
 
TOTAL BENIGN TUMORS 6 11 17
 

TOTAL ANIMALS NITH MALIGNANT TUMORS 7 7 20
 
TOTA1 MALIGNANT TUMORS 9 8 21
 

TOTAL ANIMALS KITH SECONDARY 7UMOBS* 1 1 2
 
TOTAL SECONDARY TUBOHS 1 1 2
 

TOTAL ANIMALS WITH TUMORS UNCERTAIN­
BEN JGIi OR MALIGNANT
 
TOTAL UNCERTAIN TUHORS
 

TOTAL ANIMALS KITH TUMORS UNCEBTAIN­
PEIMARY OR MITASTATIC
 

TCPAL UNCERTAIN TUBOHS
 

* PRIMARY TUHOBS: ALL TUHORS EXCEPT SECONDARY TUMORS
 
I SECONDARY TUtlO&S: (IETASTATIC TUH02S OR TUilORS INVASIVE INTO AH ADJACENT CRG.Hii
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TABLE B2 
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH 

2,4-DIMETHOXYANILINEHYDROCHLORIDE 

ANIMALS INITIALLY IS STUDY
 
ANIMALS MISSING
 
ANIMALS N£CROPSI3D
 
ANIMALS IXAMINiD HISTOPATHOLQGICJ LLY**
 

I N T E 3 U S E N T A B Y S Y S T E M 

* S U B C u T TISSUE
 
S A R C O M A , N O S
 

BESPIEiTORY SYSTEM
 

JLUNG

HEPATOCELLULA3 CARCINOMA, METAST
 
ALVEOLAR/BRONCHIOLAB ADiNC.IA

ALVEOLAR/8HONCHIOLAB CARCINOMA
 
SARCCMA, NOS, METASTATIC
 

HEHATOFCIETIC SYSTEM
 

•MULTIPLE ORGANS

MALIGNANT LYKPHOMA, SOS
 
KnLIG.LYHPHOMA, UND.IFFEi-TYE£
 
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
 
MALIG.LYMPHOMA, HISTIOCYTIC TYPE

MALIGNANT LYSPHOMA. MIXED TYPE
 
PLASMA-CELL TUROB
 
PLASMACYTIC LEUKEMIA
 

ILIVER

MALIG.LYMPHOKA, LYMPHOCYTIC TYPE


C I R C U L A T O R Y SYSTEM 

N O N E 

D I G E S T I V E S Y S T E M 

I L I V F B
 
H £ £ A I O C E L L i i L A B _ A D E N g M A _
 

CONTROL (0NTK)
 
22-2176
 

20
 

20
 
20
 

(20)
 

 (20)
 

1
 

 (20)
 

1 (5X)
 

 (20)
 
1 (57.)
 

(20) 

LOB DOSE HIGH DOSE
 
22-2174 22-2172
 

50	 50
 
1 2
 

49 48
 
49 43
 

(U9) (48)
 
2
 

(48)	 (47) 

1 (2%} 
2 (4S) 

1 (24) 
1 (2%) 

(49)	 (48)
 

5 (10%)
 

2 (4S)	 2 («) 

2 (4X)	 1 (2%) 
1 (2%) 
1 (2%) 

(49)	 (47) 

(49)	 ( 4 7 ) 

*	 N U M 3 E B O F A N I M A L S U I T H T I S S U E EXA.IINr.0 MICK03COP1CA L L Y 
* N U K 3 F F OF A M I h A L S N E C R O P S I E D 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE B2 (CONTINUED)
 

CONTROL (OSTI-.) LOU DOSS HIGH DOSL
 
22-2176 22-2174 22-2172
 

HIPATOCELLULAR CARCINOMA 1 (8)5)
 

HKINAKY SYSTEM
 

NONE
 

ENDOCRINE SYSTEM
 

tTHYMOID (10) (35) (36)
 
FOLIICULAR-CELL ADENOMA 1 (3,4) 2 (6«)
 

REPRODUCTIVE SYSTEM
 

IOVAKY (17) (32) (27)
 
CYSTADENOHA, NOS 1 (UX)
 
PAPILLARY CYSTADENOMA, NOS 1 (3i)
 

NERVOUS SYSTEM
 

HONE
 

SPECIAL SENSE ORGANS
 

NONH
 

MUSCULCSKiLETAL SYSTEM
 

NONE
 

BODY CAVITIES
 

*ABDCKINAL WALL (2J) (49) (48)
 
SARCOMA, NOS 1 (2S)
 

*.1ESi:NTERY ( 2 0 ) ( 4 9 ) ( U 8 )
 
S A R C C K A , N O S , M i i T A S l A T i C 1 (2 :S )
 

ALi O T H E R S Y S I E M S 

SITE a 

* N U M 3 i . B OF A N I M A L S W I T H TISSUE J i X A M I N i D illCHUSCiJi'1C1LLY 
* N U M B t S O r A N I M A L S N E C H O P S I E D 
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ANIMAL DISPOSITION SUMMARY
 

ANIMALS INITIALLY IN STUDY

NATURAL DEATHS

MORIBUND SACRIFICE

SCHECULED SACRIFICE
 
ACCIDENTALLY KILLED
 
TERMINAL SACRIFICE

ANIMAL MISSING


» INCLUDES ADTOLYZED ANIMALS
 

TUHOR SUMMARY
 

TABLE B2 (CONCLUDED)
 

CONTROL(UNTH)

22-2176


 20

 1


 19


TOTAL ANIMALS WITH PRIMARY TOMOSS*
TOTAL PRIMARY TUMORS

 5
 6

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

 t
 4

TOTAL ANIMALS KITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

 2
 2

TOTAL ANIMALS KITH SECONDARY TUMORS*
TOTAL SECONDARY TUMORS

TOTAL ANIMALS KITH TUMORS UNCERTAIN­
BENIGN OR MALIGNANT

TOTAL UNCERTAIN TDHOBS

TOTAL ANIMALS WITH TUMORS UNCZBTAIN­
PRIKAPY OR METASTATIC 

TOTAL UNCERTAIN TUMORS
 

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
 

 LOW 005£
 22-2174

 HIGH DOSE 
 22-2172 

 SO
 7

 2 

 50 
 12 

 40
 1

 36 
2 

 25
 27

 10
 10

 15
 17

 3 
3 

 24 
 26 

 15 
 16 

9 
9 

1 
1 

* SECONDARY TUMORS: BETASTATIC TUMORS OR TUMORS INVASIVE INTO All ADJACENT CBCAN
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APPENDIX C
 

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





TABLE Cl
 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH
 

2,4-DIMETHOXYANILINE HYDROCHLORIDE 

C O N T R O L ( U N T k )
11-1175

 LOW DOSi
 11-1173

 H I G H DOSi 
 11-1171 

A N I M A L S
A N I M A L S
A N I M A L S

 INITIALLY IN S T U D Y
 NECROPSIfcD
 E X A M I N E D HISTOPATHOLOGXCALLY**

 20
 20

 20

 50
 50
 50

 50 
 50 
 50 

I N T E G U M E N T A R Y SYSTEM 

*SU3CDT TISSUE
NECROSIS, FAT

 (20)
 1 (5X) 

 (50) (50) 

E E S P I E A T C R Y SYSTEM 

* L U N 3 / E R O N C H U S
I N F L A M 3 A T I O N , S U P P U R A T I V E

 (20) (50) (50) 
1 (2S) 

tLUNS
PNEUMONIA, CHRONIC MURINE
FI3ROSIS, FOCAL
HYPEBPLASIA, ADENOHATOUS

 (20)
 2 (10X)

 (50)
 2 (t A)

 1 (2X) 

 (50) 
3 (faX) 

3 (b%) 

HEBATOEOIJJTIC SYSTEM 

*BONE HARROW
4PLASIA, H^XATOPOIEIIC

 (20) (49)
 1 (2 <) 

 («9) 

CIRCUIAIORY SYSTEM 

tUEABT
THROMBUS, ORGANIZED

 (20)
 2 (10X) 

 (50) (SO) 

IHYOCASDIOM
FIBROSIS

 (20)
 5 (25X)

 (50)
 5 (10X)

 (50) 
5 (10S) 

DIGESTIVE SYSTEM 

OLIVER 
CIRBBOglS. BIL1ABY 

(20) (49) (50) 

t N U M B E R Of A N I M A L S KITH TISSU2 E X A M I N E D
* N U H B E 8 OF ANIMALS NECfiOPSIED 
**EXCLUDES PAKTIALLT ADTOLYZED AHIMALS 

 tlCBOSCOPICALLY 
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TABLE Cl (CONTINUED) 

CONTROL (ONTH) LOW DOSE HIGH DOSE
 
11-1175 11-1173 11-1171
 

NECROSIS, NOS 1 (2J5)
 
NECROSIS, FOCAL 2 (10X) 1 (2%)
 
NiCHOSIS, C3NTBAL 2 (4«)
 
METAMORPHOSIS FATTY 2 (UJb) 1 (2%)
 

ILIV1R/CENTHI10BULAR (20) (49) (50)
 
NECaCSIS, NOS 1 (2%)
 
METAMOBPHOSIS FATTY 2 («X)
 

*BIIE DUCT (20) (49) (50)
 
KYPEEPLASIA. MOS t (20%) 4 (8.4) 2 (4*)
 

JPANCREAS (20) (50) (48)
 
FI8RCSIS, FOCAL 1 (5X) 2 ("»*) 1 (2«)
 

tCARDIAC STOMACH (20) (49) (48)
 
ULCiH, NOS 1 (2S)
 

•COLON	 (20) (49) (49)
 
SE.1ATODIASIS 3 (15*) 12 (̂ 4)5) 17 (353!)
 

UBINABY SYSTEK
 

*KIl>NEY (20) (50) (50)
 
INFLAMMATION, CHRONIC 11 (55X) 29 (58J) 21 (4.2%)
 

#UEISAHY BLADDER (19) (49) (46)
 
INFLAM3ATIOI., HEHOHBHAGIC 1 (2X)
 

ENDGCKISE SYSTEM
 

*PITiUTARY (17) (43) (40)
 
HYPJEPLASIA, CKROMOPH03E-CEIL 1 (2*)
 

iADKENAL (20) (50) (50)
 
NECBOSIS, FOCAL 1 (2*)
 

tAn3£SAL MEDULLA (20) (50) (50)
 
ilYPERPLASIA, FOCAL 1 (235)
 

fTHYHOID (20) (49) (46)
 
HYPZHPLASIA, C-CELL 1 (21) 2 (<IX)
 

JPABAIHYROID (11) (35) (33)
 
HYPEBPLASIAi NOS 1_J3*1
 

* H U H 3 £ B OF A N I M A L S W I T H TISSUE E X A M I N S D MIC80SCOPICALLY 
* N J f l B E S OF A N I M A L S N E C B O P S I E D 
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TABLE Cl (CONCLUDED) 

C O N T R O L ( U N T E ) 
11-1175 

LOW DOSii 
11-1173 

lUh DOSE 
11-1171 

REPRODUCTIVE SYSTEM 

*PREPUTIAL GLAND
INFLAMMATION, SUPPURATIVE 
NECROSIS, FOCAL 
HYPERPLASIA, SOS 

*SisMINAL VESICLE
LYMPHOCYTIC INFLAMMATORY INFILTR 

tTESTIS
ATROPHY, NOS

 (20) 

 (20) 

 (20)
 U (20S)

(50) 

(50) 

 (49)
 1 (21)

(50) 
1 (2%) 
1 (2%) 
1(2%) 

(50) 
1 (2%) 

 (50) 
9 (18%) 

NERVOUS SYSTEM 

*BHAI3
CGSPRESSION
ISFAKCT, NOS

 (1S)

 1 (5S)

 (50)

 1 (2*) 

 (t9) 
2 (14%) 

SPECIAL SENSE OR3ANS 

NONE 

MUSCULCSKELETAL SYST£M 

NONE 

BODY CAVITIES 

•ABDOMINAL CAVITY
PEHIARTEBI1IS

*MESENIEBY
STSATIIIS
NECSOSIS, FAT

 (20)

 (20)

 (50)

 (50)

 2 C*,4)

 (50) 
1 (2%) 

 (50) 
1 (2X) 
3 (b%) 

ALL OTilEB SYSTEMS 

NONE 

S P E C I A L

NO:IE 

 M O R P H O L O G Y S U M M A R Y 

* NUMBER OF ANIMALS WITH TISSUE tXAtllKiiD
* NUMBER OF ANIMALS NECROPSIiB 

 MICROSCOPICALLY 
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TABLE C2 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS TREATED WITH 

2,4-DIMETHOXYANILINEHYDROCHLORIDE 

ANIMALS INITIALLY IN STUDY
 
ANIMALS KISSING
 
ANIMALS NECROPSIED
 
ANIMALS EXAMINED HI3TOPATHOLOGICALLY**
 

INTEGUMENTARY SYSTEM
 

*SKIN
 
ULCER, NOS
 

RESPIRATORY SYSTEM
 

*LUNG
 
EDEMA, NOS
 
PNEUMONIA, ASPIRATION
 
PNEUMONIA, -.. CHRONIC MUBINE
 
HYPERPLASIA, ALVEOLAR EPITHELIUM
 

JUUN3/AIVEOLI
 
HYPERTROPHY, NOS
 

HEBATOPOIETIC SYSTEM
 

*BONE MAKBOW
 
APLASIA, HEKATOPOIETIC
 

ISPLEEN
 
HYPEfiPLASIA, NOS
 

*L¥3p:i NODE
 
FIBECSIS
 

CIBCULATCEY SYSTEM
 

(MYOCARDIUM
 
LYMPHOCYTIC ISFLiMHATOH Y INFILTR
 
FIBR03IS
 

CONTROL (UNTK)
 
11-1176
 

20
 
1
 

19
 
19
 

(19)
 

(18)
 

2 (11X)
 

(18)
 

(19)
 

(19)
 

(19)
 

(19)
 

LOW DOSE 
11-1174 

HIGH DOSE 
11-1172 

50 50 

50 
50 

50 
50 

(50) (50) 
1 (2%) 

(48) 
1 (2%) 

1 (2*) 
1 <2X) 

(50) 

1
5
 (25!) 
 (10X) 

(48) 
1 (21) 

(50) 

(46) 
1 (2S) 

(48) 
1 (23) 

(48) 
1 (2%) 

(45) 

(49) 

(46) 

(49) 
1 (27.) 
3_J£1L . 

(49) 

* N U M B E K OF A N I M A L S WITH TISSUE E X A M I N E D MICROSCOPICALLY 
* N U M B E R OF A N I M A L S NEC3OPSILD 
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS 
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TABLE C2 (CONTINUED) 

CONTaOL(UNIE) LOU L>OS£ HISH LOSE 
11-1175 11-1174 11-1172 

DIGESTIVE SYSTEM
 

tLIVZE (19) (US) (50) 
CIEEHOSIS, BILIABY 1 (5*) 
NECSOSIS, FOCAL 1 (5S) 
METAMORPHOSIS FATTY 4 (21X) 1 (2%) 
BASOPHILIC CYTO CHANGE 1 (2%) 

tLIVER/PERIPOSTAL (19) (48) (50)
 
FIBEOSIS, FOCAL 1 (2%)
 

tBILE DUCT (19) (48) (50)
 
HYPESPLASIA, KOS 1 (255)
 

IPANCEEAS (18) (48)
 
FIBBCSIS
 
FIBBOSIS, FOCAL 1 12 S)
 

#PANCREATIC DUCT (18) (49) (48)
 
HYPEEPLASIA, NOS 1 (2S)
 

tSIOMACH (19) (47) (49)
 
ULCER, NOS 1 (2i)
 

tCOLON (17) (48) (48)
 
NEMATODIASIS 5 (29%) U (27%) 14 (29%)
 

URINAEY SYSTEM
 

IKIDNEY (19) (49) (50)
 
INFLAMMATION, CHBONIC 4 (8.i) 2 (4«
 

#URINARY BLADDER (18) (47) (48)
 
CALCULUS, NOS 1 (6J5)
 
INFLAMMATION PBOLIFEBATIVE 1 (6X)
 
METAPLASIA, SSUAMOUS 1 (68)
 

ENDOCRINE SYSTEM
 

tPITUITABY (17) (49) (46)
 
CYST, NOS 2 (4)J) 1 <2S)
 
HYPE8PLASIA, CHROMOPHOBE-CBLL 1 i6̂ 1
 

# NUMBER OF ANIMALS KITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUMBER OF ANIMALS NECROPSISD
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TABLE C2 (CONTINUED) 

HI5H IiOSE
 
11-1172
 

(50)
 

(50)
 
1 (21)
 

(49)
 

(50)
 

(49)
 
9 (18%)
 

(49)
 

(49)
 
2 (4%)
 

(50)
 

(50)
 
4 (8»)
 

1 (2%)
 

IADRENAL
 
METAMORPHOSIS FATTY
 

fliDEENAL CORTLX
 
NECHCSIS, NOS
 

*THYHOIC
 
IIYPKBPLASIA, C-CELL
 

REPRODUCTIVE SYSTEM
 

*HAKiiAHY GLAND
 
HYPEBPLASIft, NOS
 

tUTiaus
 
HYERCHETRA
 

t UTSE US/M COMET RI UK
 
INFLAMMATION, SUPPUBAIIVE
 

»OVARY
 
CYST, NOS
 

NERVOUS SYST3.1
 

*CEP.E38UH
 
COMPRESSION
 

* BRA ill
 
COMPRESSION
 
KirECCEPHALUS, NOS
 
HEMORRHAGE
 

SPECIAL SENSE ORGANS
 

NON:
 

HUSCULOSKELE1AL SYSTEM
 

NONE
 

CONTROL (UNT2)
 
1 1-1176
 

(19)
 

(19)
 

(19)
 

(19)
 

(19)
 
2 (11*)
 

(19)
 
1 (5*)
 

(IB)
 
1 (6%)
 

(19)
 

(19)
 

1 (5f.)
 

LOW DOSE
 
11-1 174
 

(49)
 

(49)
 

(47)
 
5 (1U)
 

(50)
 
1 (2%)
 

(49)
 
4 (8S)
 

(49)
 

(49)
 
2 (4.4)
 

(49)
 
1 (2»)
 

(49)
 
3 (6 *)
 
1 (2%)
 

* NUXa-R OF ANIMALS KITH TISSUE EXAMISia MICROSCOPILALLY
 
* NU.IjIh CF ANIMALS NECROPSIiD
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TABLE C2 (CONCLUDED) 

C O N T R O L ( U N I B ) L O W DOSE HI3H D O S E 
1 1 - 1 1 7 6 1 1 - 1 1 7 4 1 1 - 1 1 7 2 

BODY C A V I T I E S 

* K E S E N T E H Y (19) (50) (50) 
N E C R O S I S , F A T 1 (2%) 

All OTHEH SYSTEMS
 

NONE
 

SPECIAL MORPHOLOGY SUMMARY
 

NO LESION *E?ORTED
 
ANIKAL MISSING/NO NECROPSY
 

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
 
* NUtlJES OF ANIMALS NECBOPSIED
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APPENDIX D
 

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





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

2,4-DIMETHOXYANILINE HYDROCHLORIDE 

CONTROL (UNTR) 
22-2175 

LOB DOSZ 
22-2173 

HIGH BOSE 
22-2171 

ANIMALS
ANIMALS
ANIMALS

 INITIALLY IN STUDY 
 NECROPSIED 
 EXAMINED HISTOPATHOLOGICALLY** 

20 
20 
20 

50 
50 
50 

50 
50 
50 

I N T E G U M E N T A R Y S Y S T E M 

N O N E 

R E S P I R A T O R Y SYSTEM 

• LUNG (20) (48) (49)
 
CONGESTION, NOS 3 (6 %) 2 (4X)
 
SDi-MA. NOS 1 (2%) 1 (2%)
 
PNEUMONIA, CHRONIC MURINi 6 (SOX) 13 (275) 18 (J7S)
 

HEMATOPOIETIC SYSTEM
 

*SPLEFN (19) (48) (49)
 
HYPEBPLASIA, LYMPHOID 1 (58) 3 (6S)
 

tMESESTERIC L. NODE (18) (15) (IS)
 
CONGESTION. NOS 1 {2%)
 
HYPERPLASIA, NOS 1 (2%)
 
HYFERPLASIA, HETICULUM CELL 1 (2»)
 
HYPSPPLASIA, LYMPHOID 1 (2*)
 

CIRCULATORY SYSTEM
 

• H E A R T (20) (19) (47) 
P5E1ABTERITIS 1 (2*) 

D I G E S T I V E SYSTEM 

t L I V E E (20) (49) (50) 
iYH?HOCXTIC_INFL_AMMATORI_INi£II . IR 

* N U K B i E OF A N I M A L S HITH TISSUE 2 X A M I N £ D i l ICBOSCOPICALLY 
* N U M B E R OF A N I M A L S NSCROPSIED 
**EXCLUDES PARTIALLY AUTOLYZED ANMALS 
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TABLE Dl (CONTINUED) 

CONTROL (UNIK) 
22-2175 

LOW DOS* 
22-2173 

INFLAMMATION, FOCAL GRANULOM
NECEOSIS, FOCAL 
INFARCT, NOS 
METAMORPHOSIS FATTY 
HYP-RPLASIA, FOCAL 
HYPESPLASIA, iHFFUS.E 
ASGIECTASIS

ATOU 

1 (5X) 

1
1

1

 <2«) 
 (2*) 

 (25) 

*LIVIR/EERIPORTAL
INFLAMMATION, CHRONIC 

 (20) (49) 

IESOPHAGUS
IdPACTION, NOS 
INFLAMMATION, ACUTE NECROTIZ

 (12) 

ING 

(45) 
1 (2%) 
1 (2X) 

*STO«ACH
INFLAMMATION, FOCAL 
INFLAMMATION, CHRONIC FOCAL 

 (17) (46) 

1 (2%) 

tlA.RGE INTESTINE
PARASITISM

 (18) 
5 (23X) 

(48) 
12 (25%) 

URINARY SYSTEM
 

*KIDNEY (19) (49)
 
HYDtONEPHSOSIS
 
INFLAMMATION, CHRONIC
 
GLOMEBULONEPHR1TIS, CHRONIC 1 (5%)
 
INFLAMMATION, CHRONIC FOCAL 1 (2J)
 
NEPH80SIS, NOS 1 (2%)
 
AMYLOIDOSIS 1 (2X)
 
METAPLASIA, OSSEOUS 1 (2Z)
 

ENDOCRINE SYSTEM
 

IADRENA1 CORTEX (17) (49)
 
DEGENERATION, NOS
 

tTHYROID (8) (23)
 
CYSTIC FOLLICLES 1 (4S)
 
INFLAMMATION, FOCAL
 
HYPLRPLASIA, FOLLICULA8-CELL
 

tPAKATHYROID (3) (1)
 
FIE20SIS. DIFFUSE
 

* N U M B E R OF A N I M A L S HITH TISSUE E X A M I N E D M I C R O S C O P I C A L L Y 
» N U H B E H OF A N I M A L S NECROPSIED 

HUH DOSE
 
22-2171
 

1 (2/5)
 
1 (2»)
 
2 (4S)
 
2 (4%)
 

(50)
 
1 (2%)
 

(47)
 

(50)
 
1 (2*)
 

(50)
 
24 (485S)
 

(49)
 
1 (2%)
 
2 (4«)
 

1 (2%)
 

(47)
 
1 (2%)
 

(39)
 
1 (3%)
 
1 (3J5)
 
3 (d%)
 

(7)
 
1 (14U_
 

D-4 



TABLE Dl (CONCLUDED) 

CONTROL(UNTR)
22-2175

 LOW DOSE
 22-2173

 HUH DOSE 
 22-2171 

RiPBOJUClIVE SYSTEM 

*SEMINAI VESICLE
INFLAMMATION, CHRONIC

 (20) (50) (50) 
1 (2%) 

NERVOUS SYSTEM 

IBKAIN
CONGESTION, NOS
COBPOHA AMYLACEA

 (20)

 8 (*0)S)

 (49)

 4 (SS)

 (50) 
1 (2X) 

 19(38%) 

SPECIAL SENSE ORGANS 

NONE 

SUSCULOSKELETAL SYSTEM 

NOSE 

BODY C A V I T I E S 

* H E S E N ' T E R Y
NICROSIS, FAT

 (20)
 2 (10%)

 (50)
 3 (6%)

 (50) 
1 (2%) 

ALL OTHER SYSTEMS 

NOUS 

SPECIAL MORPHOLOGY SUMMARY 

HU LESION REPORTED 1 15
AUIC/NECROPSY/HISTO PEEF 1 

* N'JMBER OF ANIMALS WI1H 1I3SUL EXAMINED MIC BOSCOPICALLY 
* NU.1BEB OF ASIKAI.li NECROPSIED 

1 
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TABLE D2 
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE TREATED WITH 

2,4-DIMETHOXYANILINE HYDROCHLORIDE 

C O N T i J O L ( U N l R ) 
22-2176 

LOU D03E 
22-2174 

H I G H i-OSE 
22-2172 

A N I S A L S I N I T I A L L Y IN S T U D Y
A N I M A L S MISSING 
A N I M A L S 6ECROPSIED
ANIMALS. I X A M I N L D HISTOPATHOLOGICALLY**

 20 

 20 
 20 

50 
1 

49 
49 

50 
2 

43 
48 

INTEGIMEHTARY SYSTEM 

N O N E 

R E S P I R A T O R Y SYSTZM 

* L U N G 
CONGESTION, NOS 
BSCNCHOPNEUMOSIA. NOS 
P N E U M O N I A , CHRONIC BUilt-i. 
I N F L A M M A T I O N , G R A H U 1 0 M A T O U S 

(20) 

10 (50%) 

(48) 
2

14
1

 ("*) 

 (294) 
 (2*) 

(47) 

2
2?

 (4*) 
 (62*) 

HEMATOPOIETIC SYSTEM 

tSPLZEK 
ANSIECTASIS 
HYPERPLASIA, LYMPHOID 

(19) (49)
1 
2 

(46) 

1 (2S) 

tLYMPH NODE 
HYPERPLASIA, LYMPHOID 

(19) (44) (43) 
1 <2i) 

INANDIBOLAB L. NODE 
HYPERPLASIA, LYHPHOID 

(19) ( 4 4 ) (43) 

CIRCULATC8Y SYSIiiM 

NOiSI 

DIGESTIVE SYSTEM 

• LIVER (20) (IS) (47) 

t N U M B E R OF A N I M A L S HITH TISSUE £XAMIIii:D
* N U N B E B OF ANIMALS SECROPSIiD 
"EXCLUDES PARTIALLY AUTOLYZED ANIMALS 

 MICROSCOPICALLY 

D-6 



TABLE D2 (CONTINUED) 

JONTBOL(UNTk) LOW DOSE rilJH EOS£
 
22-2176 22-2174 22-2172
 

INFLAMMATION, S3CBO 11 ZING 1 (5?.)
 
INFLAMMATION, ACUTE FOCAL 1 (2S)
 
INFLAMMATION, CHRONIC FOCAL 1 <2X)
 
INFLAMMATION, FOCAL uRANULOMATOU 1 (5«)
 
NtCRCSIS, NOS 1 (2X)
 
NiLECSIS, FOC AL 1 (2S)
 
liYP£BPLASIA, NOS 1 (2*)
 
KYPERPLA5IA, FOCAL 2 (<•*)
 

SPANCKEAS (19)
 
INFLAMMATION, ACUTE NECROTIZING 1 (55)
 

*STC.v,iCH (18) (us) (15) 
INFLAMMATION, FOCAL 
INFLAMMATION, ACUTE 1 (2i) 
INFLAMMATION, ACUTE FOCAL 
INFLAMMATION, CHBONIC FOCAL 1 <2X) 

»LA3Gi INTESTINE (18) (U7) (UHJ
 
PARASITISM 5 (IIS) a (9S)
 

URINARY SYSTEM
 

f K I L I N E Y (20) (48) (46) 
I I V ' C H C N E P H R O S I S 1 (2*) 
G l . C M E h U L O N E P H B I T I S , N O S 1 (235) 
I N F L A M M A T I O N , C H B O N I C 1 (5X) 
N E P H F O S I S , N O S 
I N F A R C T , FOCAL 2 C-S) 
A H Y L C I D O S I S 1 (2X) 
M 1 T A F L A S I A , OSSSOOS 1 (2*) 

ENDOCE^NL SYST2E
 

tTHYtlOIE (10) (35) (36)
 
CV3IIC FOLLICLES 3 <9!S) 1 (3K)
 
INFLAMMATION, FOCAL 1 (10X) 1 (3X)
 
INFLAMMATION, CHRONIC 2 (6S)
 
HYPiiRPLASIA, FOLLICULAK-CELL
 

ITHYFC1D FOLLICLE (10) (35)
 
HY?Ig?LASIAi_FgCAL
 

* NUil i i tH OF A N I M A L S K I T H TISSUE E X A M I N S i ) MICB05COPICALLY 
* N U M 3 S R OF A N I M A L S NECBOPSIED 

D-7
 



TABLE D2 (CONTINUED) 

C O N T R O L ( U S T B ) LOH DOSE HIGH DOSE 
22-2176 22-2174 22-2172 

BEPHOPUCIIVE SYSTEM
 

•UTESUS	 (19) C*7) (43) 
DILATATION, NOS 1 (2*) 
CYST, NOS 1 (2X) 1 (2X) 

*UT<:kUS/£NDOMETHIUM (19) (17)
CYST, NOS 2 (11*) 2 (4*) 3 (7X) 
HYPBHFLASIA, NOS 1 (5*) 5 (11X) 10 (23*) 
HYPEEPLASIA, CYSTIC 10 (53*) 23 (60%) 21 (49*) 

*OVASY (17) (32) (27)
 
CIST, HOS 2 (12X) 3 (11X)
 
PABOVABIAS CYST 1 (4X)
 
HEHOBRHAGIC. CYST 1 (4X)
 

NEBVO'JS SYSTEM
 

IBBAia/HENIHGES (19) (47) (45)
 
LYMPHOCYTIC INFLAMMATORY INFI1TB 1 (2X) 2 (4%)
 

tBBAIU (19) (47) (45)
 
EEHOHHHAGE 1 (2X)
 
PESIVASCULAE CDFF18G 2 (4X)
 
COBPOBA AHYLACtA 5 (26X) 8 (17X) 19 (42*)
 

SPECIAL SENSE OBGANS
 

NCN£
 

BUSCULOSKELETA1 SYSTEM
 

*SKE1ETAL KUSCL; (20) (49) (48)
 
PASASITISK 1 (2X)
 

BODY CAVITIES
 

*M2SLNTEEY	 (20) (49) (48)
 

* N U M B E R OF A N I M A L S KITH TISSUE EXAHINf iD MICBOSCOPICALLY 
* N J K E E R OF A N I M A L S N E C B O P S I E D 
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TABLE D2 (CONCLUDED) 

CONIHOL((JNla) 
22-2176 

LOK DOSE 
22-2174 

All OTHER SYSTEMS 

*MUL7IPIE ORGANS 
HYPEHPLASIA, LY.1PHOIB 

(20) (49) (48) 
1 (2,4) 

SPECIAL BOHPHOJ.OSY SUMMARY 

NO liSION EEPORTED
ANIHAL MISSING/SO NECROPSY
AUTO/NECROPSlf/HISTO PEHF 

t HUBBZE OF ANIMALS WITH TIS3US EXAMINED
* NUMBER OF ANIMALS NECROPSIED 

 MICROSCOPICALLY 

2 
1 

D-9
 





Review of the Bioassay of 2,4-Dimethyoxyanilirie 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 Governmental 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 bioassays of chemicals studied for carcinogenicity. It
 
is in this context that the below critique is given on the bioassay 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
 
bioassay 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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