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FOREWORD: This report presents the results of the bioassay of
4-nitroanthranilic acid conducted for the Carcinogenesis Testing Pro-
gram, Division of Cancer Cause and Prevention, National Cancer Insti-
tute (NCI), National Institutes of Health, Bethesda, Maryland. This
is one of a series of experiments designed to determine whether se-
lected chemicals have the capacity to produce cancer in animals. Ne-
gative 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 re-
quires a wider analysis.

CONTRIBUTORS: This bioassay of 4-nitroanthranilic acid was conducted
by Mason Research Institute, Worcester, Massachusetts, initially under
direct contract to the NCI and currently under a subcontract to Tracor
Jitco, Inc., prime contractor for the NCI Carcinogenesis Testing Pro-
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formed by Midwest Research Institute (4) and the analytical results
were reviewed by Dr. N. Zimmerman (5).

Histopathologic examinations were performed by Dr. R. W. Fleisch-
man (3), Dr. D. W. Hayden (3), Dr. A. S. Krishna Murthy (3), Dr. A.
Russfield (3), and Dr. Yoon (3) at the Mason Research Institute, the
pathology narratives were written by Dr. A. Russfield (3), and the
diagnoses included in this report represent the interpretation of
these pathologists. Histopathology findings and reports were reviewed
by Dr. R. L. Schueler (6).

Compilation of individual animal survival, pathology, and sum-

mary tables was performed by EG&G Mason Research Institute (7); the
statistical analysis was performed by Mr. W. W. Belew (5), using
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methods selected for the Carcinogenesis Testing Program by Dr. J. J.
Gart (8).

This report was prepared at METREK, a Division of The MITRE Cor-
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this report at METREK are the project coordinator, Dr. L. W. Thomas
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SUMMARY

A bioassay of 4-nitroanthranilic acid for possible carcinogeni-
city was conducted using Fischer 344 rats and B6C3Fl mice. &4-Nitro-
anthranilic acid was administered in the feed, at either of two
concentrations, to groups of 50 male and 50 female animals of each
species. The high and low time-weighted average concentrations used
for the chronic study were, respectively, 1.5 and 0.46 percent for
rats and 1.0 and 0.46 percent for mice. After a 78-week period of
chemical administration, the rats were observed for an additional
period of up to 32 weeks and the mice for an additional period of up
to 17 weeks. For rats 50 animals of each sex were placed on test as
low dose controls and 25 animals of éach sex were placed on test as
high dose controls. For mice 50 animals of each sex were placed on
test as controls for each dosed group.

No statistically significant increases in tumor incidence were
observed among rats or mice receiving diets containing 4-nitroanthra-
nilic acid,.

Under the conditions of this bioassay evidence was not provided

for the carcinogenicity of 4-nitroanthranilic acid in Fischer 344
rats or B6C3Fl mice.
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I. INTRODUCTION

4-Nitroanthranilic acid (NCI No. C01945), a nitrobenzene deriva-
tive formerly used as a dye intermediate, was selected for bioassay
by the National Cancer Institute along with other dye intermediates
in an attempt to identify those chemicals which may be responsible
for the increased incidence of bladder cancer observed among workers
in the dye manufacturing industry (Wynder et al., 1963; Anthony and
Thomas, 1970). Aromatic nitro and amino compounds are thought to
contribute to the increased cancer risk in this industry (Wynder et
al., 1963).

The Chemical Abstracts Service (CAS) Ninth Collective Index

*
(1977) name for this compound is 2-amino-4-nitro-benzoic acid.

4-Nitroanthranilic acid does not appear to be in current use
commercially in the United States for any application and has not
been produced in this country in commercial quantities (greater than
1000 pounds or $1000 in value annually) since 1968 (Urso, 1977).

Although exposure to 4-nitroanthranilic acid is presently re-
stricted to those engaged in laboratory research, workers at dye man-
ufacturing facilities may have experienced significant contact with
the chemical in the past. Little is known concerning the toxicity of

4-nitroanthranilic acid in humans.

*
The CAS registry number is 619~17-0.



II. MATERIALS AND METHODS

A. Chemicals

4-Nitroanthranilic acid (Figure 1) was purchased from J. T. Baker
Chemical Company, Phillipsburg, New Jersey. Chemical analysis was
performed by Midwest Research Institute, Kansas City, Missouri. The
experimentally determined melting point (264° to 267°C) suggested a
compound of high purity due to its narrow range and proximity to the
value (264°C) reported in the literature (Rupe and Kerstend, 1926).
Analysis by thin-layer chromatography utilized two solvent systems
(chloroform: 1,4~dioxane:acetic acid and butanol:diethylamine:water).
Each plate was visualized by ultraviolet light and by furfural. The
presence of three impurities of lower motility than the major compound
was indicated by these analyses. Elemental analysis was consistent
with C7H6N204, the molecular formula for 4-nitroanthranilic acid.
Titration of the carboxyl group with sodium hydroxide gave a result
that was 98 percent of the theoretical. This cannot be construed as
a purity minimum, since possible contaminating compounds might also
contain a carboxyl group. High pressure liquid chromatography showed
the presence of two peaks. Nuclear magnetic resonance and infrared
analyses were consistent with the structure of the compound. The
results suggested a compound of high purity with the presence of some
minor impurities.

Throughout this report the term 4-nitroanthranilic acid is used

to represent this material.
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FIGURE 1
CHEMICAL STRUCTURE OF 4-NITROANTHRANILIC ACID
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B. Dietary Preparation

The basal laboratory diet for both treated and control animals
was Wayne Lab—BloéD (Allied Mills, Inc., Chicago, Illinois). &4-Nitro-
anthranilic acid was administered to the treated animals as a com-—
ponent of the diet, The chemical was ground into a powder and mixed
with an aliquot of ground feed. Once visual homogeneity was attained,
the mixture was placed into a 6 kg capacity Patterson-Kelley twin-
shell stainless steel V-blender with the remainder of the meal. After
20 minutes of blending, the mixtures were placed in double plastic
bags and stored in the dark at 4°C. The mixtures were used for only
one week,

C. Animals

Two animal species, rats and mice, were used in the carcinogeni-
city bioassay. Fischer 344 rats and B6C3Fl mice were obtained through
contracts of the Division of Cancer Treatment, National Cancer Insti-
tute. High dose* treated and high dose control rats and low dose*
treated, high dose treated, and high dose control mice were supplied
by Charles River Breeding Laboratories, Inc., Wilmington, Massachu-
setts. Low dose treated and low dose control rats and low dose con-
trol mice were supplied by ARS/Sprague-Dawley, Madison, Wisconsin.

All treated rat and mouse groups were received in separate shipments

from their respective controls.

*
As defined on pages 9 and 12.



Upon arrival, a sample of animals were sacrificed and examined
for parasites and other signs of disease. The remaining animals were
quarantined by species for 2 weeks prior to initiation of the test.
Animals were assigned to groups and distributed among cages so that
the average body weight per cage was approximately equal for a given
sex and species.

D. Animal Maintenance

All animals were housed by species in rooms having a temperature
range of 23° to 34°C. Incoming air was filtered through Tri-Dek
15/40 denier Dacroéa filters (Tri-Dim Filter Corp., Hawthorne, New
Jersey) providing six changes of room air per hour. Fluorescent
lighting was provided on a 12-hour-daily cycle.

Rats were housed five per cage by sex. During quarantine and for
the first 13 months of study, low dose treated rats and their controls
were housed in galvanized- or stainless-steel wire-mesh cages sus-
pended above newspapers. High dose treated rats and their controls
were housed in galvanized wire-mesh cages during quarantine and for
the first 11 months of study. Newspapers under cages were replaced
daily and cages and racks washed weekly. For the remainder of the
study, rats were housed in suspended polycarbonate cages equipped with
disposable nonwoven fiber filter sheets, Clean bedding and cages were
provided twice weekly. Low dose treated rats and their controls were

provided with Ab—sorb—drf® hardwood chip bedding (Wilner Wood Products



Company, Norway, Maine) for 9 months after being placed in polycarbon-
ate cages. Corncob bedding (SAN-I-CELC2 Paxton Processing Company,
Paxton, Illinois) was used for these animals and for high dose treated
rats and their controls for the next 12 months. For the remainder of
the study, Bed—o—CobéD (The Andersons Cob Division, Maumee, Ohio) was
provided in rat cages. Stainless steel cage racks were cleaned once
every 2 weeks, and disposable filters were replaced at that time.
Mice were housed by sex in polycarbonate cages. During quaran-
tine and periods of chemical administration, cages were fitted with
perforated stainless steel lids. During the observation period,
stainless steel wire bar lids were used. Both types of lids were
from Lab Products, Inc., Garfield, New Jersey. All mice were housed
ten per cage for the first part of the study. High dose treated and
control mice and low dose treated and control mice were reduced to
five per cage after 13, 14, 19 and 19 months, respectively. Cages,
lids, filters, and bedding were provided three times per week when
cage populations were ten and twice per week when cage populations
were five, Ab—sorb—drfj bedding was used for 2 months (high dose
treated mice), 4 months (high dose control mice) or 9 months (low
dose treated and control mice). Subsequently, SAN—I—CEﬂ:)was used
for 12 months, then Bed—o—Cob;:)was used for the remainder of the
study. Reusable filter bonnets and pipe racks were sanitized every 2

weeks throughout the study.



Water was available ad libitum for both species from 250 ml
water bottles equipped with rubber stoppers and stainless steel
sipper tubes. Bottles were replaced twice weekly and, for rats only,
refilled as needed between changes.

Wayne Lab—BloxC)was supplied ad libitum throughout the entire
test, Pelleted Wayne Lab-BloQC)was supplied during the quarantine
and final observation periods. Alpine(D aluminum feed cups (Curtin
Matheson Scientific, Inc., Woburn, Massachusetts) containing stain-
less steel baffles were used to distribute powdered feed to all mice
and to low dose treated and control rats during the entire period of
compound administration and to high dose treated and control rats for
the first 13 months., High dose treated and control rats were fed
from stainless steel gangstyle feed hoppers (Scientific Cages, Inc.,
Bryan, Texas) during the last 5 months of the study. Food hoppers
were changed on the same schedule as were cages. Food was replenished
daily in Alpinéj feed cups. During the final observation period,
mice were fed pellets from a wire bar hopper incorporated into the
cage lid, and rats were fed pellets on the cage floor.

Low dose treated rats and their controls were housed in a room
with other rats receiving diets containing* acetylaminofluorene (53-
93-3); dulcin (150-69-6) and L-arginine glutamate (4320-30-3); sodium

nitrite (7632-00-0); L-arginine glutamate (4320-30-3); N-butylurea

*
CAS registry numbers are given in parentheses.



(592-31-4); N,N-dimethyl-p-nitrosocaniline (138-89-6); 2,5-toluenedia-
mine sulfate (6369-59-1); 2,4-dinitrotoluene (121-14-2); 1,5-naphtha-
lenediamine (2243-62-1); N-(l-naphthyl)ethylenediamine dihydrochloride
(1465-25-4); 2-chloro-p-phenylenediamine sulfate (61702-44~1); aniline
hydrochloride (142-04-1); and p-anisidine hydrochloride (20265-97-8).
High dose control rats were housed with other rats receiving diets
containing 5-nitro-o-toluidine (99-55-8); hydrazobenzene (530-50-7);
2-aminoanthraquinone (117-79-3); 3-amino-9-ethylcarbazole hydrochlo-
ride; 6-nitrobenzimidazole (94-52-0); l-nitronaphthalene (86-57-7);
2,4-diaminoanisole sulfate (615-05-4); and APC (8003-03-0). High dose
treated rats were housed with other rats receiving diets containing
3-amino-4-ethoxyacetanilide (17026-81-2); l-amino-2-methylanthraqui-
none (82-28-0); 5-nitro-o-anisidine (99—59-2); and 5-nitroacenaphthene
(602-87-9).

High dose, low dose, and high dose control mice were housed in
a room with other mice receiving diets containing 2,5-toluenediamine
sul fate (6369-59-1); 2-aminoanthraquinone (117-79-3); N,N-dimethyl-p-
nitrosoaniline (138-89-6); 3-amino-4-ethoxyacetanilide (17026-81-2);
3~amino-9~ethylcarbazole hydrochloride; l-amino-2-methylanthraquinone
(82-28-0); 5-nitro-o-anisidine (99-59-2); 2,4-dinitrotoluene (121~
14-2); l-nitronaphthalene (86~57-7); S5-nitroacenaphthene (602~87-9);
3-nitro-p—acetopheﬁetide (1777-84~0); and 2,4~diaminoanisole sulfate

(615-05-4). Low dose control mice were housed in a room with other



mice receiving diets containing 2-methyl-l-nitroanthraquinone (129-
15-7); p-cresidine (120-71-8); fenaminosulf (140-56-7); 4-chloro-m-
phenylenediamine (5131-60-2); and cinnamyl anthranilate (87-29-6).

E. Selection of Initial Concentrations

In order to establish the maximum tolerated concentrations of
4-nitroanthranilic acid for administration to treated animals in the
chronic studies, subchronic toxicity tests were conducted with both
rats and mice. Animals of each species were distributed among four
groups, each consisting of five males and five females. 4-Nitro-
anthranilic acid was incorporated into the basal laboratory diet and
supplied ad libitum to three of the four rat groups and three of the
four mouse groups in concentrations of 0.45, 0.90, and 1.35 percent.
The fourth group of each species served as a control group, receiving
only the basal laboratory diet., The dosed dietary preparations were
administered for a period of 4 weeks, followed by a 2-week observation
period during which all animals were fed the untreated basal diet.

The highest concentration causing no deaths, no compound-related
gross abnormalities, and no mean body weight depression in excess of
20 percent relative to controls was selected as the high concentra-
tion utilized for the rat and mouse chronic bioassays.

Four of the five female rats treated with 0,90 percent 4-nitro-
anthranilic acid died., No other deaths were recorded for any treated
rat group. Mean weight depression was approximately 20 percent for

males receiving a chemical concentration of 1.35 percent, and 2



percent for females receiving the same concentration. The high con-
centration selected for use in the rat chronic bioassay was 1.50 per-
cent for both males and females.

The only deaths recorded among treated mice were three males
receiving 1.35 percent 4-nitroanthranilic acid. Mean weight depres-
sion was approximately 6 and 14 percent for males treated with concen-
trations of 0.90 and 1.35 percent, respectively, and 19 and 4 percent
for females receiving the same respective concentrations. The high
concentration selected for use in the mouse chronic bioassay was 1.00
percent for both males and females.,

F. Experimental Design

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

Low dose and high dose rats were each started on test 2 weeks
after their respective control groups. All rats were approximately 6
weeks old at the time they were placed on test. Rats received initial
dietary concentrations of 1.50 and 0.45 percent. Throughout this re-
port those rats receiving the former concentration are referred to as
the high dose groups, while those initially receiving the latter con-
centration are referred to as the low dose groups. The low concentra-
tion was increased to 0.46 percent in week 17 in order to facilitate

dosage formulation. Dosed rats received 4-nitroanthranilic acid in

10



TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS

4-NITROANTHRANILIC ACID FEEDING EXPERIMENT

N

INITIAL 4-NITROANTHRANILIC OBSERVATION PERIOD TIME-WEIGHTED

GROUP ACID TREATED UNTREATED AVERAGE ah
SIZE CONCENTRATION? (WEEKS) (WEEKS) CONCENTRATION®’

MALE

LOW DOSE

CONTROL 50 0 0 107 0

HIGH DOSE

CONTROL 25 0 0 109 0

LOW DOSE 50 0.45 16 0.46
0.46 62
0 28

HIGH DOSE 50 1.50 78 1.50
0 32

FEMALE

LOW DOSE

CONTROL 50 0 0 107 0

HIGH DOSE

CONTROL 25 0 0 109 0

LOW DOSE 50 0.45 16 0.46
0.46 62
0 28

HIGH DOSE 50 1.50 78 1.50
0 32

a . . .
Concentrations given in percentages of feed.

b... . .
Time-weighted average concentration

s> (concentration X weeks received)

> (weeks receiving chemical)

11



TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
4-NITROANTHRANILIC ACID FEEDING EXPERIMENT

INITIAL 4-NITROANTHRANILIC OBSERVATION PERIOD
GROUP ACID TREATED UNTREATED
SIZE CONCENTRATION? (WEEKS) (WEEKS)
MALE
LOW DOSE CONTROL 50 0 0 93
HIGH DOSE CONTROL 50 0 0 98
LOW DOSE 50 0.46 78
0 16
HIGH DOSE 50 1.00 78
0 17
FEMALE
LOW DOSE CONTROL 50 0 0 9
HIGH DOSE CONTROL 50 0 0 98
LOW DOSE 50 0.46 78
0 18
HIGH DOSE 50 1.00 78
0 18

a . .
Concentrations in percentages of feed.

12



the feed for 78 weeks. High and low dose control animals received
untreated feed during the same period. Rats were observed for an
additional 28 to 32 weeks after the period of chemical administration.

Low dose mice were placed on test 2 weeks after their controls.
High dose mice were placed on test 8 weeks after their controls. All
mice were approximately 6 weeks old when they were placed on test.
Mice received concentrations of 1.00 and 0.46 percent of the chemical
in their feed. Throughout this report those mice receiving the former
concentration are referred to as the high dose groups, while those
receiving the latter concentration are referred to as the low dose
groups. Dosed mice received 4-nitroanthranilic acid in the feed for
78 weeks, High and low dose control animals received untreated feed.
Mice were observed for an additional 16 to 18 weeks after the period
of chemical administration.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the ex-
periment. From the first day, all animals were inspected twice daily
for mortality. Food consumption, for two cages from each group, was
monitored for seven consecutive days once a month for the first nine
months of the bioassay and for three consecutive days each month
thereafter. Body weights were recorded twice weekly for the first 12
weeks of the study and at monthly intervals thereafter. The presence
of tissue masses and lesions was determined by monthly observation

and palpation of each animal.
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A necropsy was performed on each animal regardless of whether it

died, was killed when moribund, or was sacrificed at the end of the
bioassay. The animals were euthanized by carbon dioxide inhalation,
and were immediately necropsied. The histopathologic examination
consisted of gross and microscopic examination of major tissues,
organs, and gross lesions taken from sacrificed animals and, whenever
possible, from animals found dead.

Tissues were preserved in 10 percent buffered formalin, embedded
in paraffin, sectioned, and stained with hematoxylin and eosin prior
to microscopic examination. An occasional section was subjected to
special staining techniques for more definitive diagnosis.

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,
urinary bladder, pituitary, adrenal, thyroid, parathyroid, testis,
prostate, brain, ear, Zymbal's gland, 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 ani-~

mals for which particular organs, tissues, or lesions were examined
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microscopically varies and does not necessarily represent the number
of animals that were placed on experiment in each group.

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 obser-
vations, 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 transcrip-
tion 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
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 Tarome's (1975) extensions of Cox's methods when

15



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 necrop-
sied.

The purpose of the statistical analyses of tumor incidence is to
determine whether animals receiving the test chemical developed a sig-
nificantly 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 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
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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
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
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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 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
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
relative risk have been included in the tables of statistical analy-
ses., 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
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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 induction 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

Compound-related mean body weight depressibn was apparent among
high dose rats of both sexes but not among low dose rats (Figure 2).

White discoloration of the lens was observed in the eyes of one
high dose male and six high dose females. Shortly after this obser-
vation was made only one of the seven afflicted animals was alive (a
high dose female). Palpable subcutaneous masses were found in four
low dose females, one low dose control female, one low dose male, and
one high dose male. One low dose male and one high dose female had
lesions on or near the tail and one low dose male developed a firm
nodule on the tail. Clinical observations péculiar to the control
groups were ulcerative inguinal lesions in one low dose control
female and one low dose control male.

B., Survival

The estimated probabilities of survival for male and female rats
in the control and 4-nitroanthranilic acid-dosed groups are shown in
Figure 3. For both male and female rats the Cox test indicated a
significant difference in survival between the high dose and the high
dose control.

Five males from each group were sacrificed in week 77 or 78.
Survival was good in all groups until about week 80, after which the
high dose group showed increased mortality. In week 90, 56 percent
(28/50) of the high dose, 74 percent (37/50) of the low dose, 64
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percent (16/25) of the high dose control and 78 percent (39/50) of
the low dose control rats were still alive on test. Thus, there
were adequate numbers of male rats at risk from late-developing
tumors.,

Five females from each group were sacrificed in week 77 or 78.
In week 90, 84 percent (42/50) of the high dose, 64 percent (32/50)
of the low dose, 64 percent (16/25) of the high dose control and 78
percent (39/50) of the low dose control rats were still alive on test.
Thus, there were adequate numbers of female rats at risk from late-
developing tumors.,

C. Pathology

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

The sites at which tumors were most often found were the pitui-
tary gland in both sexes, the testes in males, and the uterus and
mammary gland in females, The incidences of interstitial-cell
tumors of the testes and of leukemia appeared to be reduced in high
dose male rats by 4-nitroanthranilic acid feeding, possibly due
to shortened lifespans.

There was a marginally increased number of neoplasms of the skin
and subcutaneous tissue in low dose males, but this effect was not

dose~related., The few transitional-cell tumors that were found all
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occurred in treated rats (papillomas of the kidney/pelvis and bladder
in two high dose males and a papilloma of the bladder in one high dose
female). An oligodendroglioma was an unusual tumor found in the brain
of one low dose female.

Rats of all groups exhibited the usual spectrum of nonneoplastic
inflammatory and degenerative lesions. In addition, high dose rats
showed extensive metastatic calcification in various tissues and
parathyroid hyperplasia., These animals also had severe renal disease,

The results of this histopathologic evaluation provided no evi-
dence for the carcinogenicity of 4-nitroanthranilic acid when admin-
istered in the diet to Fischer 344 rats under the conditions of this
experiment.

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 4-nitroanthra-
nilic acid~dosed groups and where such tumors were observed in at
least 5 percent of the group. The Cochran—-Armitage test was not
used in these analyses since the low dose group and its control were
started at a different time from the high dose group and its control.

None of the statistical tests for any site in rats of either sex
indicated a significant positive association between the administra-

tion of 4-nitroanthranilic acid and tumor incidence. Thus, at the
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN MALE RATS TREATED WITH 4-NITROANTHRANILIC ACID?

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Skin: Squamous-Cell Carcinoma or
Basal-Cell Carcinoma 1/46(0.02) 0/25(0.00) 3/46(0.07) 0/48(0.00)
P Values® ' — — N.S. N.S
Relative Risk (Control)d —-—— —_— 3.000 —_——
Lower Limit —_— —— 0.252 -
Upper Limit -— —-—— 153.954 -
Weeks to First Observed Tumor 107 - 74 -
Subcutaneous Tissue: Lipomab 0/46(0.00) 0/25(0.00) 3/46(0.07) 0/48(0.00)
P Values® _— — N.S. N.S
Relative Risk (Control)d — —_— Infinite —_—
Lower Limit —-—— - 0.602 —
Upper Limit - - Infinite -
Weeks to First Observed Tumor _— —_ 96 -
Lung: Alveolar/Bronchioclar Carcinomab 0/45(0.00) 1/25(0.04) 3/44(0.07) 2/47(0.04)
P Values® — — N.S. N.S.
Relative Risk (Control)d —_ — Infinite 1.064
Lower Limit —— —— 0.616 0.059
Upper Limit - —— Infinite 61.436
Weeks to First Observed Tumor - 109 97 77
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TABLE 3 (Continued)

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma or
Carcinoma 1/45(0.02) 3/25(0.12) 4/44(0.09) 2/47(0.04)
P Values® _— — N.S. N.S.
Relative Risk (Control)d —-— —_— 4.091 0.355
Lower Limit -— - 0.426 0.032
Upper Limit —_— - 196.572 2.923
Weeks to First Observed Tumor 105 78 96 77
Hematopoietic System: Leukemia or
Malignant Lymphomab 4/46(0.09) 4/25(0.16) 4/46(0.09) 0/48(0.00)
P Values® —_— — N.S. P = 0.012(N)
Relative Risk (Control)? - — 1.000 0.000
Lower Limit -_— - 0.198 0.000
Upper Limit —_— —_ 5.058 0.557
Weeks to First Observed Tumor 99 85 73 ———
Pituitary: Adenoma NOS, Chromoghobe
Adenoma, or Basophil Adenoma 9/44(0.20) 3/21(0.14) 4/38(0.11) 1/33(0.03)
P Values® _— _— N.S. N.S.
Relative Risk (Control)d —_— - 0.515 0.212
Lower Limit —_ -— 0.125 0.004
Upper Limit - - 1.678 2.457
Weeks to First Observed Tumor 105 78 105 79
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TABLE 3 (Continued)

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Adrenal: Pheochromocytoma NOS or
Malignant Pheochromocytoma 6/45(0.13) "4/25(0.16) 3/43(0.07) 5/47(0.11)
P Values® — — N.S. N.S.
Relative Risk (Control)d —_—— —_— 0.523 0.665
Lower Limit —— - 0.089 0.160
Upper Limit — - 2.281 3.106
Weeks to First Observed Tumor 97 68 84 79
Thyroid: C-Cell Adenoma or C-Cell
Carcinoma 3/42(0.07) 0/23(0.00) 2/41(0.05) 3/40(0.08)
P Values® _— — N.S. N.S.
Relative Risk (Control)d —_ —_— 0.683 Infinite
Lower Limit — - 0.060 0.357
Upper Limit - - 5.651 Infinite
Weeks to First Observed Tumor 106 —_— 105 98
Testis: Interstitial-Cell Tumorb 44/45(0,98) 19/24(0.79) 37/43(0.86) 1/45(0.02)
P Values® _— — N.S. P < 0.001(N)
Relative Risk (Control)? — — 0.880 0.028
Lower Limit —_— —_— 0.838 0.001
Upper Limit - —_— 1.018 0.151
Weeks to First Observed Tumor 77 78 74 110




TABLE 3 (Concluded)

drreated groups received time-weighted average doses of 0.46 or 1.5 percent in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level fcr the Fisher exact test for the comparison of a treated group with its
control group is given beneath the incidence of tumors in the treated group when P < 0.05; other-

wise, not significant (N.S.) is indicated. A negative designation (N) indicates a lower incidence
in the treated group than in the control group.
d

The 95% confidence interval of the relative risk of the treated group to the control group.
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TABLE 4
ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN FEMALE RATS TREATED WITH 4-NITROANTHRANILIC ACIDa

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 3/48(0.06) 2/23(0.09) 2/46(0.04)  1/46(0.02)
P Valuesc - - N.S. N.S.
Relative Risk (Control)d —_— —— 0.696 0.250
Lower Limit o —_— 0.060 0.004
Upper Limit - —_ 5.792 4.600
Weeks to First Observed Tumor 105 106 106 99
Liver: Neoplastic Nodule or
Hepatocellular Carcinomal 1/47(0.02) 2/23(0.09) 0/45(0.00) 2/43(0.05)
P Values® — — N.S. N.S.
Relative Risk (Control)? _— — 0.000 0.535
Lower Limit - 0.000 0.042
Upper Limit —— -— 19. 447 7.038
Weeks to First Observed Tumor 107 106 _— 77
Pituitary: Adenoma NOS or Chromophobe
Adenoma 19/46(0.41) 8/21(0.38) 19/44(0. 43) 9/31(0.29)
P Values® — —_— N.S. N.S.
Relative Risk (Control)d —_—— - 1.045 0.762
Lower Limit - —_— 0.613 0.322
Upper Limit —_— - 1.779 1.919
Weeks to First Observed Tumor 72 78 74 73
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TABLE 4 (Continued)

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Adrenal: Pheochromocytoma NOS or
Malignant Pheochromocytomab 2/47(0.04) 3/23(0.13) 0/44(0.00) 7/45(0.16)
P Values® — _— N.S. N.S.
Relative Risk (Control)d —— —_— 0.000 1.193
Lower Limit —_— - 0.000 0.308
Upper Limit — —— 3.599 6.659
Weeks to First Observed Tumor 105 109 —— 84
Thyroid: C-Cell Adenoma or C-Cell
Carcinoma 2/45(0.04) 3/21(0.14) 3/41(0.07) 3/38(0.08)
P Values® _— _— N.S. N.S.
Relative Risk (Control)d - —_— 1.646 0.553
Lower Limit — —— 0.199 0.083
Upper Limit -— - 18.875 3.833
Weeks to First Observed Tumor 105 109 78 73
Mammary Gland: Fibroadenomab 9/48(0.19)  4/23(0.17) 8/46(0.17) 3/46(0.07)
P Valuesc —_ - N.S. N.S.
Relative Risk (Control)d —— ——— 0.928 0.375
Lower Limit - 0.341 0.061
Upper Limit —— —— 2.469 2.059
Weeks to First Observed Tumor 93 109 89 77
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TABLE 4 (Concluded)

LOW DOSE HIGH DOSE LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL CONTROL DOSE DOSE
Uterus: Endometrial Stromal Polypb 15/46 (0. 33) 6/23(0.26) 10/43(0.23) 3/38(0.08)
PVMU%C — -— N.S. N.S.
Relative Risk (Control)d —— —_— 0.713 0.303
Lower Limit —— —-—— 0.322 0.055
Upper Limit -— - 1.502 1.280
Weeks to First Observed Tumor 78 87 78 97

3T reated groups received time-weighted average doses of 0.46 or 1.5 percent in feed.

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

“The probability level for the Fisher exact test for the comparison of a treated group with its
control group is given beneath the incidence of tumors in the treated group when P < 0.05; other-
wise, not significant (N.S.) is indicated. A negative designation (N) indicates a lower incidence

in the treated group than in the control group.
d

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



dose levels used in this experiment there was no convincing evidence
that 4-nitroanthranilic acid was a carcinogen in Fischer 344 rats.

For male rats, the Fisher exact test comparing the incidence of
interstitial-cell tumors of the testis in the high dose treated group
with that in the high dose control yielded a negative result (P <
0.001). The historical data on this tumor in untreated male Fiséher
344 rats collected by Mason Research Institute for the NCI Carcino-
genesis Testing Program was 251/334 (75 percent), which compared
favorably with the incidence levels in the two controls and the low
dose treated group. However, the observed incidence of interstitial-
cell tumors of the testis in the high dose group was far below this.
Some~-but not all--of this effect may be attributable to the elevated
mortality in the high dose group.

In male rats a possibly negative association between dose and
incidence was indicated for the comparison of the incidence of leu-
kemia or malignant lymphoma in the high dose treated group with the
incidence in the high dose control. This effect, however, is prob-
ably attributable to the elevated mortality in the high dose group.

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
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many of the confidence intervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in rats by
4-nitroanthranilic acid that could not be established under the con-

ditions of this test.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical QObservations

Mean body weight depression became apparent in all treated groups
of mice after approximately 5 months of compound administration
(Figure 4).

No clinical abnormalities were observed in treated or untreated
mice of either sex.

B. Survival

The estimated probabilities of survival for male and- female mice
in the control and 4-nitroanthranilic acid-dosed groups are shown in
Figure 5. For both male and female mice the Cox tests indicated no
significant positive associations between increased dosage and accel-
erated mortality.

Five males were sacrificed from the high dose and high dose con-
trol groups in week 78, and from the low dose control group in week
80. Survival was good with 90 percent (45/50) of the high dose, 98
percent (49/50) of the low dose, 74 percent (37/50) of the high dose
control and 82 percent (41/50) of the low dose control surviving on
test until the termination of the experiment. Thus, there were
adequate numbers of male mice at risk from late-developing tumors.

Five females from the high dose and high dose control groups
were sacrificed in week 78 and five from the low dose control group

in week 80. There were adequate numbers of female mice at risk from
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late-developing tumors as 72 percent (36/50) of the high dose, 74
percent (37/50) of the low dose, 70 percent (35/50) of the high dose
controls, and 78 percent (39/50) of the low dose controls survived
on test until the termination of the study.

C. Pathology

Histopathologic findings on neoplasms in mice are tabulated in
Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are
tabulated in Appendix D (Tables Dl and D2).

No increases in tumor incidence were considered to be related
to the feeding of 4-nitroanthranilic acid. The tumors most fre-
quently observed in all groups involved the lung, the liver, and the
hematopoietic system. Two rare tumors were observed: a testicular
seminoma in one low dose control male and a hemangiosarcoma of the
urinary bladder in one high dose female. No nonneoplastic toxic
lesions could be attributed to compound administration, although the
usual spectrum of degenerative and inflammatory lesions was observed
in all groups.

This histopathologic evaluation provided no evidence that
4-nitroanthranilic acid was carcinogenic to B6C3Fl mice under the
conditions of this study.

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
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN MALE MICE TREATED WITH 4-NITROANTHRANILIC ACID®

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinomab 4/45(0.09) 3/50(0.06) 1/50(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.675 0.225
Lower Limit —_— 0.104 0.005
Upper Limit - 3.779 2.167
Weeks to First Observed Tumor 97 94 95
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 11/45(0.24) 10/50(0.20) 4/50(0.08)
P Values® N.S. N.S. P = 0.027(N)
Relative Risk (Control)d - 0.818 0.327
Lower Limit —— 0.346 0.082
Upper Limit —— 1.919 1.017
Weeks to First Observed Tumor 78 94 95
Hematopoietic System: Malignant
LymphomaP 2/46(0.04) 3/50(0.06) 3/50(0.06)
P Values® N.S N.S. N.S.
Relative Risk (COntrol)d - 1.380 1.380
Lower Limit - 0.166 0.166
Upper Limit - 15.934 15.934
Weeks to First Observed Tumor 97 94 78
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TABLE 5 (Continued)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Circulatory System: Hemangioma or
Hemangiosarcoma 0/45(0.00) 0/50(0.00) 3/50(0.06)
P Valuesc P = 0.035 N.S. N.S.
Relative Risk (Control)d - Infinite
Lower Limit - —— 0.543
Upper Limit -— - Infinite
Weeks to First Observed Tumor —_—— - 78
Liver: Hepatocellular Carcinomab 10/45(0.22) 10/50(0.20) 9/50(0.18)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -— 0.900 0.810
Lower Limit —-— 0.372 0.321
Upper Limit - 2,186 2.018
Weeks to First Observed Tumor 93 94 95
Liver: Hepatocellular Adepnoma or
Hepatocellular Carcinoma 10/45(0.22) 16/50(0.32) 9/50(0.18)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.440 0.810
Lower Limit —_—— 0.690 0.321
Upper Limit -—— 3.174 2.018
Weeks to First Observed Tumor 93 94 95




TABLE 5 (Concludad)

8Treated groups received doses of 0.46 or 1.0 percent in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

“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 with P < 0.05; other-
wise, not significant (N.S.) is indicated. A negative designation (N) indicates a lower incidence
in the treated group than in the control group.

dThe 95% confidence interval of the relative risk of the treated group to the control group.
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TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE MICE TREATED WITH 4-NITROANTHRANILIC ACID?

%

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenpma or
Alveolar/Bronchiolar Carcinoma 1/45(0.02) 5/41(0.12) 1/48(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 5.488 0.938
Lower Limit — 0.651 0.012
Upper Limit —— 252,552 72.085
Weeks to First Observed Tumor 98 94 78
Hematopoietic System: Malignant Lymphoma
or LeukemiaP 12/46(0.26) 5/42(0.12) 8/49(0.16)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.456 0.626
Lower Limit —_— 0.137 0.245
Upper Limit —-— 1.261 1.509
Weeks to First Observed Tumor 94 94 76
Circulatory System: Hemangioma or
Hemangiosarcoma 0/46(0.00) 1/42(0.02) 3/49(0.06)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit —— 0.059 0.566
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor -_— 94 76
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TABLE 6 (Continued)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinoma’ 4/45(0.09) 0/41(0.00) 1/47(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -— 0.000 0.239
Lower Limit - 0.000 0.005
Upper Limit -— 1.176 2,300
Weeks to First Observed Tumor 78 - 95
Liver: Hepatocellular Adenoma or
Hepatocellular CarcinomaP 4/45(0.09) 1/41(0.02) 1/47(0.02)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_— 0.274 0.239
Lower Limit - 0.006 0.005
Upper Limit -— 2,623 2.300
Weeks to First Observed Tumor 78 94 95
Stomach: Squamous-Cell Papillomab 3/42(0.07) 3/40(0.08) 0/47(0.00)
P Values® N.S N.S. N.S.
Relative Risk (Control)d - 1.050 0.000
Lower Limit - 0.149 0.000
Upper Limit ——— 7.404 1.482
Weeks to First Observed Tumor 98 94 —




197

TABLE 6 (Concluded)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Adenoma NOS, Chromophobe
Adenoma, or Basophil Adenoma 6/37(0.16) 4/36(0.11) 0/40(0.00)
P Values® P = 0.010(N) N.S. P = 0.010(N)
Relative Risk (Control)d - 0.685 0.000
Lower Limit —_ 0.154 0.000
Upper Limit -—— 2.638 0.573
Weeks to First Observed Tumor 98 94 -

3Treated groups received doses of 0.46 or 1.0 percent in feed.

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

“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; other-

wise, not significant (N.S.) is indicated.

in the treated group than in the control group.

d

A negative designation (N) indicates a lower incidence

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



tumors were observed in at least one of the control or 4-nitroanthra-
nilic acid-dosed groups and where such tumors were observed in at
least 5 percent of the group. Since the low dose contrcl mice came
from a different supplier, the high dose control mice were used as
the control for both dosed groups.

For males the Cochran-Armitage test indicated a significant (P =
0.035) positive association between dose and the combined incidence
of hemangiosarcomas or hemangiomas. The Fisher exact tests, however,
were not significant,

No other statistical tests for any site in mice of either sex
indicated a significant positive association between the administra-
tion of 4-nitroanthranilic acid and tumor incidence under the Bonfer-
roni criterion. Thus, at the dose levels used in this experiment
there was no convincing evidence that 4-nitroanthranilic acid was a
carcinogen in B6C3F1 mice.

In female mice the Fisher exact test comparing the combined in-
cidence of pituitary adenomas NOS, chromophobe adenomas, or basophil
adenomas in the high dose treated group to that in the high dose con-
trol group indicated a significant (P = 0.010) negative association.
The Cochran-Armitage test was also significant (P = 0.010). The his-
torical incidence of this type of tumor in B6C3Fl untreated female
mice raised at Mason Research Institute for the NCI Carcinogenesis

Testing Program was 22/350 (6 percent), compared to the 6/37 (16
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percent) observed in the control group and the 0/40 observed in the
high dose group.

In male mice the Fisher exact test comparing the combined inci-
dence of alveolar/bronchiolar adenomas or alveolar/bronchiolar carci-
nomas in the high dose treated group to that in the high dose control
group yielded a significant negative association (P = 0.027). This
result, however, was not significant under the Bonferroni criterion.

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
A-nitroanthranilic acid that could not be established under the condi-

tions of this teste.
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V. DISCUSSION

In both species, adequate numbers of animals in all groups sur-—
vived long enough to be at risk from late-developing tumors. Depres-—
sion of mean group body weight, relative to controls, was observed
for high dose rat groups and all dosed mouse groups. This observed
growth retardation indicates that concentrations of 4-nitroanthranilic
acid fed to these animals approximated maximum tolerated dosages.

In rats none of the statistical tests applied indicated a sig-
nificant positive association between the dietary administration of
4-nitroanthranilic acid and tumor incidence. 1Isolated occurrences
of rare transitional-cell papillomas of the kidney/pelvis, and
bladder and a single oligodendroglioma of the brain were noted in
treated rats. These neoplasms were not considered evidence of
carcinogenicity of 4-nitroanthranilic acid.

For some sites, tumor incidences in the high dose rat groups
were lower than in corresponding control groups. The most likely
cause of these reduced tumor incidences in high dose groups is the
elevated mortality observed among high dose groups during the ob-
servation period following compound administration. Of the 50 high
dose rats of each sex placed on test, only 6 males and 2 females died
natural deaths during the dosing period, but 30 males and 41 females
died during the untreated observation period. The high dose rats in
this study received triple the dosage administered to the low dose

rats.,
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In mice, none of the statistical tests indicated significantly
increased tumor incidences associated with 4-nitroanthranilic acid
administration.

Under the conditions of this bioassay, evidence was not provided
for the carcinogenicity of 4-nitroanthranilic acid in Fischer 344

rats or B6C3F1l mice.
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Review of the Bioassay of U4-Nitroanthranilic Acid¥
for Carcinogenicity

by the Data Evaluation/Risk Assessment Subgroup

of the Clearinghouse on Environmental Carcinogens

June 29, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW Committee
Regulations and the Provisions 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.
Representatlves of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse is charged with the responsi-
bility of providing a peer review of reports prepared on
NCI-sponsored bioassays of chemicals studied for carcinogenic-
ity. It is in this context that the below critique is given
on the bioassay of 4-Nitroanthranilic Acid for carcinogenicity.

The reviewer agreed with the conclusion that the compound
was not carcinogenic in rats or mice, under the conditions of
test. He considered both the experimental design and the
animal survival rate to be adequate. He noted a negative
trend in several tumor types among treated animals. The
reviewer moved that the report on the biocassay of 4-Nitro-
anthranilic Acid be accepted as written. The motion was
approved without objection.

Clearinghouse Members present:

Arnold L. Brown (Chairman), Mayo Clinic

Paul Nettesheim, National Institute of Environmental
Health Scilences

Verne Ray, Pfizer Medical Research Laboratory

Verald K. Rowe, Dow Chemical U.S.A.

Michael B. Shimkin, University of California at San Diego

Louise 3trong, 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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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEQPLASMS
IN RATS TREATED WITH 4-NITROANTHRANILIC ACID






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
71-0030 01-0084 01-0034 01-0104

ANIMALS INITIALLY IN STUDY 50 25 50 50

ANIMALS MISSING 2

ANIMALS NECROPSIED u6 25 46 u8

ANIMALS TXAMINED HISTOPATHOLOGICALLY** 45 25 4y u8

INTEGUMENTARY SYSTEM

*SKIN (u8) (25) (46) 48y
SQUAMOUS CELL PAPILLOMA 2 (4%)
5QUAMOUS CELL CARCINOMA 1 (2%) 1 (2%)

BASAL-CELL CARCINOMA 2 (4%)
TRICHOIPITHELIOMA 1 (2%)

*#SUBCUT TISSUF (46) (25) (46) (48)

FIBRCMA 1 (2%)

LIPOMA 3 (7%)

HOMANGIONA 1 (2%)
RESPIRATORY SYSTEM

#TRACHEA (45) (1 (42) (8)
SQUAMOYS CELL CARCINOMA 1 (2%)

#LUNG (45) (25) (44) (47)
ALVEOLAR/BRONCHIOLAR ADENOMA 1 (2%) 2 (8%) 1 (2%)
ALVEOLAR/EFONCHIOLAR CARCINCMA 1 (4% 3 (7%) 2 (4%)
PHEOCHROMOCYTOMA, METASTATIC 1 (4%)

RIBROSARCOKA, MPTASTATIC 1 (2%)
HEMATOPOIETIC SYSTEHM
*MULTIPLE ORGANS (46) (25) (46) (48)
MALIGNANT LYMPHOMA, NOS 1 (2%)
UNCIFFIRENTIATED LEUKEMIA 2 (8%)
MYELCMINOCYTIC LEZUKEMIA 1 (2%) 4 (9%)
LYMPHOCYTIC LEUKEMIA 2 (u%) 2 (8%)
#BONT MARROW (45) (25) (42) (45)
~~-~SEBACEQUS ADENCCARCINOMA, METAST ______ ———- ——- 1_{25)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Al (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
21-0030 01-0084 01-0034 01-0104

#CERVICAL LYHPH NODE (41 (24) (38) (29)
ALVECLAR/BRONCHIOLAR CA, METASTA 1 (3%)

¢MEDIASTINAL L.NODE wn (24) (38) (29)
ALVEOLAR/BRONCHIOLAR CA, METASTA 1 (3%)
C-CELL CAFCINOMA, METASTATIC 1 (3%)

CIRCULATORY SYSTEM
NON®
DIGESTIVE SYSTEM

#SALIVARY GLAND (43) (24) (40) (40)
CARCINOMA,NOS 1 (3%)

#1IVDR (45) {25) (44) (46)
NECPLASTIC NODULE 1 (2%)
HTPATOCFLLULAR CARCINOMA 1 (2%)

¥STOMACH (45) (24) (43) (us6)
SQUANQJS CFLL PAPILLOMA 1 (%

BASAL-CFLL CARCINOMA 1 (4%) 1 (2%)
URINARY SYSTEM

#KIDNEY/PELVIS u5) (24) (44) (L)
TRANSITIONAL-CTLL PAPILLOMA 1 (2%)

#JRTNARY BLADDER (44) {23) (43) (43)
TRANSITIONAL~CELL PAPILLOMA 1 (2%)

"NDOCRINE SYSTEM

#PITHITARY (4u) 21 (38) (33)
ADENOMA, NOS g (20%) 1 (5%) 2 (5%

CHROMOPHORE ADENOMA 2 (5%) 1 (3%)
BASOPHIL ADENOMA 2 (10%)

$ADRENAL (45) (25) (43) (47

CORTICAL_ADENOHA —————lo828)

# NUMB=R OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE A1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
71-0030 01-0084 01-0034 01-0104
PHECCHROMOCYTOMA 6 (13%) 2 (8%) 3 (7%) 4 {9%)
PHICCHROKOC YTOMA, MALIGNANT 2 (8%) 1 (2%)
GANGLIONFUROMA 1 (2%)

#THYROID (u2) (23) (41 (40)
C-CELL ADENOMA 2 (5%) 2 (5%) 2 (5%)
C-CFELL CARCINOMP 1 (2%) 1 (3%)

#PANCREATIC ISLETS (45) (25) (43) {(43)
ISLET-CELL ADTMNOMA 1 (2%) 2 (8%) 2 (5%)

REPRODUCTIVE SYSTEM

*MAMMAFRY SLAND (46) (25) (46) (48)
FIBPOSARCCMA 1 (2%)

FIBPOADENOFA 1 (4%

«PRPPUTIAL GLAND (46) (25) (46) (48)
CARCINOMA, NOS 1 (4%) 1 (2%)
ADINCMA, NOS 1 (2%) 1 (4%)

SETBACTOUS ADENOMA 1 (2%)
SE3ACTIUS ADENOCARCINOMA 1 (2%)

#TTSTIS (45) (2u) (43) (45)
INTERSTITIAL-CFLL TUMOR 44 (98%) 19 (79%) 37 (86%) 1 (2%)

NERVOUS SYSTTH

NONE

SOECIAL SFNSF OP3IANC

KTAR CANAL (u8) (25) (46) (4 8)
SCJIAMOUS CELL CARCINOMA 1 (4%)

*7Z{FBAL'S GLAND (46) (25) (46) (438)
SEBECEINS ADTNOCARCINOMA 1 (2%)

MUSCULOSKELETAL SYSTEMY

.- N23Z

# NUMBETR OF ANIMALS WITH TISSU¥Y ©XAMINED ¥MICROSCOPICALLY
* NUM3IR OF ANIMALS NECROPSIED
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TABLE Al (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
71-0030 01-0084 01-0034 01-0104

BON{ CAVITIFS

*BODY CAVITIES (46) (25) u6) (48)
MESOTAZLICMA, NOS 3 (7%) 2 (u%)

*MTDTIASTINUM (46) (25) (u6) (48
ALVEOLAR/BIONCHIOLAR CA, METASTA 1 (4%

*PLFURA (46) (25) (u6) (48
ALVEOLAR/BRONCHIOLAR CA, METASTA 1 (%)

ALL OTHER 3YSTFHS

NON™
ANIMAL DISPOSTTION SUMMARY
ANIMALS INITIALLY TN STUDY 30 25 50 50

NATURAL DUATHD 7 3 7 22
MORIRUND SACRIFICE 6 4 6 14
SCAELILFD SACRIFICS 15 5 5 5
ACCIDFNTALLY KILLED
TEIMINAL SACRIFICW 22 13 30 9
ANIMAL MISSING 2

2_INCLIDZS AUTOLYZED ANIHALS. c—— -— ———

¢ NUMBIR OF ANIMALS wITH TISSUE EXAMINED MICROSCOPICALLY
* NUMB™R OF ANIMALS NECROPSI®D
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TABLE Al (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LOSE HIGH DOSE
31-0030 01-0084 01-0034 01-0104
TUMOP SUMMARY
TOTAL ANIMALS WITH PRIMAPY TUMORS* 4y 22 43 16
TOTAL PRIMARY TUMORS 75 41 71 22
TOTAL ANIMALS WITH BENIGN TUMCRS uy 20 40 9
TOTAL BENIGN TUMORS 65 C3 56 13
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 9 12 7
TOTAL MALIGNANT TUMORS 7 10 13 8
TOTAL ANIMALS WITH SECONDARY TUMORS# 2 1 4
TOTAL SECONDARY TUMORS 3 1 4
TOTAL ANIMALS WITH TUMORS UNCZRTAIN-
BUNTIGN O MALIGNANT 3 2 1
TOTAL UNCESTAIN THMORS 3 2 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY DR METASTATIC
TOTAL JNCEFTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SFCONDARY TNHMOFS: MICTASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT CRGAN
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS

TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0031 02-0084 02-0034 02-0104
ANIMALS INITIALLY IN STUDY 50 25 50 50
ANIMALS NFCROPSI®D 48 23 46 46
ANIMALS EXAMINED HISTOPATHOLOGICALLY™® 47 23 45 45
INTEGUMENTARY SYSTEM
*SKIN (u8) 23) (u6) (46)
ADENCMA, NGS 1 (2%
SFBACICOUS PDYNOCARCINOMA 1 (4%
FI3RCHA 1 (2%)
FI3RCSARCOMA 1 (2%
FIBFOADLNCMA 1 (2%)
#SJBCUT TISSUT (48) (23) (46) (46)
FIBRONMA 2 (4%)
RFSPIFATCRY SYST2M
$LUNG (47) (23) (45) (43)
SCUANOUS CELL CARCINOMA 1 (2%) 1 (2%)
ALVTOLAR/BFONCHIOLAR ADENOMA 1 (4%®) 1 (2%)
ALVECLAR/RRONCHIOLAR CARCINO4A 1 (2%
FI3ROSAFCOMA 1 (2%)
LTICHYOSARCOMA 1 {2%)
LEICMYOSARCOMA, MFTASTATIC 1 {2%)
HEMATOPOITTIC SYSTEM
*YNMLTIPL™ OFGANS (48) (23) (46) (46)
MALIGNANT LYMPHOMA, NOS 1 (2%)
MALIG.LYMPEOMA, LYMPHOCYTIC TYPE 1 (2%)
GNXDIFFTRENTIATED LEUKEMIA 2 (9%
MYSLCMONOCYTIC LFUKFMIA 1 (2%) 1 (2%)
#BONT MARRCH (47) (22) (43) {42)
'"NDIFFFRENTIATED LEUKEMIA 1 (2%)
#SPLTEN w7 (23) (45) (43)
HEMANGIQMA _ e e I - 1_42%)

$ NJMBEZ2 OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBI®P OF ANIMALS NECROPSIED
**EXJLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LOSE HIGH DOSE
02-0030 02-0034 02-0034 02-0104
MYELCMONOCYTIC LEUKEHXIA 1 (2%)
#TRACHEAL LYMPH NODE (u2) (21) (39) (28
FIBEOSARCCMA, METASTATIC 1 (3%
CIRCULATORY SYSTEM
NONE
DIGTSTIVE SYSTEM
$LIVEP (%)) (23) (us) (43)
NFOPLASTIC NODULE 2 (9%) 1 (2%)
HEPATOCELLULAR CARCINOMA 1 (2%) 1 (2%)
#STOMACH (46) (23) (uu) 43)
*  SQUAMOUS CFLL PAPILLOMA 2 (5%)
BASAL-CELL CARCINOMA 1 (2%)
URINARY SYSTEM
#IRINARY BLALDER (46) (22) w1 37
TRANSITIONAL-CELL PAPILLOMA 1 (3%)
ENDOZRINE SYSTEM
$PITUITARY (46) (21) (44) 31
CARCINOMA,NOS 1 (2%)
ADFNOMA, NOS 19 (41%) 1 {(5%) 11 (25%) 1 (3%
CHROMOFPHORE ADENOMA 7 (33%) 8 (18%) 8 (26%)
$ADRENAL (47) (23) (44) (45
SQUAMOUS CFLL CARCINOMA, METASTA 1 (2%)
CORTICAL ADENOMA 1 (2%)
PHFOCHROHOCYTOMA 2 (4%) 2 (9%) 6 {13%)
PHEOCHROMOCYTOMA, MALIGNANT 1 (4%) 1 (2%
*THYROIT (45) 21 wn (38)
C-CELL ADENOMA 2 (4%) 2 (10%) 2 (5%) 2 (5%
C-CFLL CAECINOMA 1 (5%) 1 (2%) 1 (3%)
#THYROID FOLLICLE (45) (21 41 (38)
—~——RAPILLARY CYSTADENOGARCINOMALNOS_ __ - 1_1{53]) -

# NUMBTIR OF ANIMALS WITH TISSUE SXAMINED MICROSCOPICALLY
% NUMBFR OF ANIMALS NECROPSIED
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TABLE A2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW COSE HIGH DOSE
02-0939 02-0084 02-0034 02-0104
#PANCREATIC ISLETS (46) (22) (44) (39)
TSLET-CELL ADENOMA 2 (4%) 1 (2%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (48) (23) (46) (46)
ADENCCARCINOMA, NOS 2 (9% 1 {2%)
PAPILLARY CYSTADELNOMA, NOS 2 (u4%)
INFILTRATING DUCT CARCINOMA 1 (%)
FIBRCADENOMA 9 (19%) 4 (17%) 8 (17%) 3 (7%)
*CLITORAL GLAND (48) (23) {46) (46)
CARCINOMRA, NOS 1 (2%)
SQUAMOUS CELL CARCINOMA 1 (2%)
ADENCMA, NOS 2 (4%)
*VASINA (48) (23) (46) (46)
FIBROSAPCCMA 1 (2%)
LYMPHANGIOSARCOMA 1 (2%)
#UTIRUS (46) (23) (43) (38)
ADENOCARCINOMA, WOS 2 (5%)
LESICHMYOSAKCONA 1 (2%)
PNDOMFTRIAL STROMAL POLYP 15 (33%) 6 (26%) 10 (23%) 3 (8%)
#UTTRUS/PNDOMETRIUM (u6) (23) (43) (38)
CARCINCHA,NOS 1 (2%)
NTRVOUS SYSTEM
#BRATIN u7) (23) (43) (42)
OLIGCDENDROGLIOHA 1 (2%)
SPECTIAL SENSL CR3ANS
*TAR CANAL (48) (23) (46) (46)
FIBKOSARCCMA 1 (2%)

MUSCNMLOSKELTTAL SYSTEM

NOXNF

# NUMBLR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBTR OF ANIMALS NECROPSIED
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TABLE A2 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW COSE HIGH DOSE
02-0030 02-0084 02-0034 02-0104
BODY CAVITIES
*PODY CAVITIES (48) (23) (46) (46)
MEFSOTHELIOMA, NOS 1 (2%)
ALL OTHER SYSTEMS
NONZ
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 25 50 50
NATURAL DEATH® 6 3 1 31
MCRIBUND SACRIFICT 8 5 10 12
SCHELHLED SACRIFICE 15 5 5 5
ACCIDENTALLY KILLED
TPRMINAL SACRIFICE 21 12 24 2
ANIMAL MISSING
@ INCLUDES AUTOLYZED ANIMALS
TIUHCR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 38 19 35 22
TOTAL PRIMARY TUMORS 66 34 59 34
TOTAL ANI*ALS WITH BENIGN TUMCRS 36 18 33 19
TCTAL BENIGN TUMORS 54 23 46 27
TOTAL ANIMALS WITH MALIGNANT TUMORS 9 8 12 4
TCTAL MALIGNANT TUMORS 12 9 13 5
TOTAL ANIMALS WITd SECONDARY TUMORS# 3
TOTAL STCONDARY TUMORS 3
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 2 2
TOTAL UNCERTAIN TIJMORS 2 2

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

* PRIMARY TUMGFS: ALL TUMORS EXCEP™ SECONDARY TUMORS
# STCCONDARPY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN






APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH 4-NITROANTHRANILIC ACID






TABLE Bl
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOS
CONTRO%(UNTR) %%WT%gg(UNTR) LOW DOSE HIGH DOSE
05-1039 05-0077 05-0034 05-0103
ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 46 46 59 50
ANIMALS EXAMINFD HIGTOPATHOLOGICALLY** 46 45 50 50
INTESUMENTARY SYSTFN
NONT
RESPIFATCREY SYSTOHM
ELUNG (u6) (45) (50) (50
HEPATOCELLULAR CARCINOMA, METAST 1 (2%) 1 (2%) 1 (2%
ALVECLAR/BEONCHIOLAR ADENOYA 5 (11%) 7 (16%) 8 (16%) 3 (6%)
ALVFCLAR/BRONCHIOLAR CARCINCHMA 2 (4%) 4 (9%) 3 (6%) 1 (2%)
HEMATOEJITTIC SYST®M
*MULTIFLY ORGINS (46} (46) (50} (50
MALIGNANT LYMPHEOMA, NOS 1 (2%)
MALIG.LYAPHONA, HISTIOCYTIC TYPZ 1 (2%) 2 (4%) 1 (2%)
MALIGNANT LYMPHOMA, MIXZD TYPE 1 (2%)
£SUBCUT "ISSUT (46) (46) (50) (50)
PLAS¥A-CELL TUMOR 1 (2%
#BONT MARROW (40) (45) (50) (50
HEMANGICHA 1 {2%)
#£SPLEEN (46) (45) (50) (49
HEMANGIOMA 1 (2%
HTHANGIOSARCOYA 1 (2%
MALIG,LYMPHOMA, HISTIOC{TIC TYPZ 1 (2%
#MANDIBULAP L. NODE (34) (35) (45) (50)
MALIG,LYMPFOMA, HISTIOCYTIC TYPT 1 (3%)
#SKALL INTTSTINZ (46) (43) 50) (50)
e MALIG, LYNPHONA, HISTIOCYTIIC TYPE oo ;e ———— - ————————— 2-d4%)

# NUMBER OF ANIMALS WITH IISSUZ LXAYMINDD MICROSCOPICALLY
* NUMBER GF ANIMALS NECROPSIED
**%LXCLUDES PARTIALLY AULTOLY<bkL ANIMALS

B-3



TABLE BI (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LOSE HIGH DOSE
05-0230 05~0077 n5-0034 05-0103
CIRCULATC®Y SYSTEX
NON™
DIGSTIVF SYSTEM
#LIVTR (46) (45) (50) (50)
HTPATOZELLULAR ADSNOMA 6 (12%)
HTPATOZFLLILAR CARCINOMA 12 (204%) 10 (22%) 10 (20%) 9 (18%
#STOMACH (45) (42) (50) (50
SQUAMOTUS CFLL PAPIYLOKA 1 (2%) 2 (4%)
UPINARY SY3TTH
NONT
ENDOCRINT SYSTTN
#PITUITARY (39) (36) (44) (39)
ADENCMA, XNOS3 1 (3%)
#ADRTNAL (44) (43) (50) (50
PH¥CCHROMOCYTOMA 1 (2%)
#ADPTNAL/CAPSULT (44) (43) (50) (50
ADENQMA, YOS 1 (2%)
#THYROID (44) (40) {49) (45
ADENCCARCINOMA, NOS 2 {5%)
REPRODUCTIVE SYSTEN
*PRPPUTIAL GLAKND (46) (46) (59) (50)
CARCINOMA,NOS 1 (2%)
#FTTSTIS (46) (45) (50) (59)
STMINOKA/DYSGEPHINONA 1 (2%)
NIRVNUS SYSTFH
__NONE R . e e e

# NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NJMBER OF ANIMALS NECROPSIED
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TABLE B1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LOSE 4IGH DOSE
05-003) 05-0077 05-0034 05-0103
SPICIAL STNSZ OPLAMNS
*dARDZFIAN GLAMND (46) (46) (50) (50)
DAPTLLARY CYSTADENOMA, NOS 1 (2%) 1 (2%)
¥TAR CANAL (46) (46) (50) (50)
SQUAMON3 CELL CARCINOMA 1 (2%)
MGSCULONSKELFTAL SYS™FY
BADY CAVITIFS
ALL "THES LYSTFMS
ANIMAL DISPOSITION SUMMARY
ANIMPLS INITIALLY IN STUDY 50 50 50 50
NATURAL DEIATHQ 1 7
MOIIBRUND SACRIFICT 1 1
SCHETULED SACRIFICE 5 5 5
ACCIDINTALLY KILLED 3
TCOMINAL SACRIFICT 419 37 49 45

ANTIMAL MICSING

2_INCLUDES AUIOQLYZZD ANIMALS_

% NUMEEF OF AMIMALC WITH TISSUE
* NJ¥BEER OF ANIMALS NEICROPSIED

TXAMINID MICROSCOPICALLY
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TABLE B1 (CONCLUDED)

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMOPS*
TOTAL PRIMARY TUMORS

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUNORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMIRS#
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTATIN-
BENIGN OR MALIGNANT
TOTAL UNCTRTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PIIMARY OR MITASTATIC
TOTAL UNCTETAIN TUMORS

* PRIMAFY TUMORS: ALL TUMORS EXCEPT SLCONDARY TUMORS
# SCCCNDRRY TUMORS: MTTASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT CRGAN

19
2

6
7

16

6

19

LOW DOSE
CONTROL (UNTR)
05-0030

HIGH DOSE
CONTROL (UNTR) LOW DOSE

05-0077 05-0034
21 30
25 37
8 17
8 19
15 16
17 17

HIGH DOSE
05~0103



TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE .
CONTROL (UNTR) CONTROL (UNTR) LOW CCSE HIGH DOSE
06-0039 06-0077 06-0034 06-0103
ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 3
ANIYALS NECFOPSIED 47 46 42 u9
ANIMALS TXAMINED HISTOPATHOLOGICALLY** 47 u6 41 48
INTEG'UMINTARY SYST™W
*SKIN u7) (46) (42) 49)
SQUAMOUS ZFLL FAPTLLOMA 1 (2%
FIBKECSARCOMA 2 (4%)
*SUBCUT TISSHE (47) (46) (42) 49)
HOMANGTOSAFCOHA 1 (2%)
PESPTRATORY SYSTFH
*LUNT (46) (45) (41) (48)
CARCINOMA, NO3, METASTATIC 1 (2%)
ALVENLAR/BFONCHICLAR ADENOUA 1 (2%) 5 (12%) 1 (2%)
ALVEICLAR/RRONCHIOLAR CARCINCHA 1 (2%)
HEMATOECITTIC SYSTEY
*MULTIPLT ORGANS (47) (46) (42) (49)
MALIGNANT LYMPHOMA, NOS 2 (4%) 3 (7%
MALIG.LYMPHOMA, UNDIFFLR-TYES 1 (2%)
MALIG.LYMPHOMA, LYNPHOCYTIC TYPE 1 (2%
MALIG,LYYPHOMA, HISTIOCYTIC TYPT 2 (u%) 6 (13%) 5 (10%
MALIGNANT LYMPHOMA, MIXED TYPE 3 (7%) 1 (2%)
LYMPHOCYTIC LINKEMIA 1 (2%)
#SPLLIN (45) (43) (39) (48)
H MANGIOSAFCOXA 1 (2%) 1 (3%)
#MESENTEPIC L. NOD™ 27) 1) (38) (42)
MALIGNANT LYMPHOMA, MIXED TYPE 1 (3%)
#LIVER (u6) (45) (41) (47)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE o ] {28 e e - _——

# JUMBZR OF ANIMALS WITH TISSUE EXPMINED MICROSCOPICALLY
* NUM3FR OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZRD ANIMALS
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TABLE B2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0030 06~0077 06-0034 06-0103
¥PEYTIRS PATCH u5) (43) (40) (45)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%
#KIDNRY (45) 43) (41) (47)
MALIG.LYNPHOMA, HISTIOCYTIC TYPR 1 (2%)
FTHYMUS 21 (27) (37) (37)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (3%)
CT®CULATORY SYSTEM
NONF
DIGTSTIVE SYSTEM
$LIVCR (46) (45) 41 (47
CARCINIHA, MOS, MITASTATIC 1 (2%)
HEPATOCRLLULAR ADTINOMA 1 (2%)
HEPATOZELLULAR CARCINOMA 4 (9%) 4 (9%) 1 (2%
HEMANTIOSARCOMA 1 (2%)
¥STHMACH (45) (42) (40) 7
SQUAMOYUS CFLL PAPILLOMA 3 (T%) 3 (8%)
ADENOCAPCINOMA, NOS 1 (2%
URINARY SYSTPY
#UPTNARY 3LALDFK (42) (u1) (39) 43
HEMANGIOSARCOMA 1 (28)
ENDOCPINT SYSTEM
#PITUTITARPY (37 (37) (36) (40
ADFNOMY, NOS 3 (8%) 6 (16%) 3 (8%)
CHROMOPHOBE ADENONA 1 (3%)
BASOPHIL ADENOMA 1 (3%)
#ADRFNAL (44) (43) (un) (47)
CORTICAL ADINOMA 1 (2%) 2 {5%)
$T4Y®IID (44) (30) (37) (42)
o _PRPILLARY CYSTADENOMAL NOS o o o o e o1 433 1123

# NUMBIR N7 ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NJMBTR OF ANIMALS NECROPSI®D
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TABLE B2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL {UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0930 06-0077 06-0034 06-0103
#FANCRREATIC ISLETS (39) (41) (41) (43)
ISLET-CFLL ADENOMA 1 (2%
PEPRODUCTIVE SYSTEM
*MAMMARY SLAND (u7) (46) (42) (49
ADENCCARCINOMA, NOS 1 (2%)
FIBRNADINOMA 1 {2%)
£UTTRUS 43 (43) (40) (46
ENDOMFTRIAL STZOMAL FOLYP 1 (2%) 1 (3%) 2 (4%)
#UTERUS/CVDOMETRIUN (u3) (43) 40 {46)
CARCINCMA,NOS 1 (2%)
#0VARY /CVIDUCT (43) (43) (40) (46)
PAPTLLARY ADENOMA 1 (2%)
TNTFADJCTAL PAPILLOMA 1 (2%)
#OVARY (4u) (41) (39) (44)
LUTEOMA 1 (2%
TUBILAR ADINOMA 1 (3%) 1 (2%
HEMANGTOMA 1 (2%)
NTRVOUS SYSTEM
NONE
SPECIAL STUNST® CRGANS
*RAR CANAL (47) (46) (42) (49)
SJUAMOUS CFLL CARCINGMA 1 (2%)
MUSCULOSKELFETAL SYSTEN
NONE
BODY CAVITITS
®*ABDCMINAL CAVIT (47 (46) (42) (49)
HEMANGIOSARCOMA U e 3 ——— ————

# NUMBTR OF ANIMALS WITH TISSUZ EXAMINED MICROSCOPICALLY
* NUMBER OF ANITMALS NECROPSIED

B-9



TABLE B2 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LCOST HIGH DOSE
96-3032 06-0077 46-0034 n6-0103
ALL OTHER SYSTELS
NONT
ANIMAL DISECSITIOCN SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 59 50
NATUSAL DEATH2 5 8 10 3
MORIBIND SACFIFICE 1 2
SCHEDJLED SACPIFICH 5 5 5
ACCIDENTAILY KILLED
TTRMINAL SACRIFICE 39 3o 37 36
ANIMAL MISSINS 3
@ INCLUDFS ATMTOLYZILD ANIMALS
THMOR SUMMARY
TOTAL ANTMALS WITH PRIMARY TIMORS* 17 22 18 18
TOTAL PFIMAPY TUMUFRS 21 32 25 20
TOTAL ANIMALS wITH RTUNIGN TUMCRS 7 Te 12 7
TOTAL 3ENIGN TUMORS 3 13 18 7
TAMAL ANIMRLS WITH MALIGNANT TUMORS 11 13 7 12
TOTAL MALTGNAJT TUMORS 13 19 7 13

TOTAL ANIMALS WITAd STCONDARY TUMORS# 1
TITAL STCOMDAFRY TUMORS 2

TITHL ANTIMALS WITH
BINISN OR MALTISNANT
TOTAL INCIRTATM TYMORS

TUMORS UNCERTAIN-

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRTMAFY 2R METASTATIC
TNATAL JNCTFTAIN TUMIRS

* PPIMAFPY TUMQOFS: ALL TUMORS EXCEPT SECONDARY TUMORS
¥ SICONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACEUT ORGAN




APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH 4-NITROANTHRANILIC ACID






TABLE C1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
N11-0039 01-0084 31-0034 01-0104
ANTMALS INITI®LLY IN STUDY 59 25 50 50
ANIMALS MISSING 2
ANTYALS NETROPSIFD 46 25 46 48
ANTMALS TXAMINEFD HISTOPATHULOGICALLY** 45 25 [y u8
INTE3IMFNTARY SYSTFM
*SKTN (46) (25) (46) (48
RBST¥SS, NUS 2 (4%)
FI3RNTY 1 (2% 2 (4%)
NFIRGSTS, NOS 1 (u%)
*SHRCYT TICSUF (46) (25) (46) (48)
TNFLAMMATICN, PYO3RANULOMATCUS 1 (2%
®TLOIT 1 (2%)
FI3RNUS DYSPLASIA 1 (2%)
RESDIFATCRY SYSTIM
®LATYNL (46) (25) (46) (48
TMFLAMMATICON ACUTZ AND CHRONIC 1 (4%
TNFLAMMBTION, CHRONIC 7 (28%) 5 (10%)
#TCACH7R u5) (1 (42) (8
INPFLAMYATICN, MNOS 1 (9%)
LYMPHOZYTIC INFLAMMATORY INFILTR 2 (u%)
TNFLAMMATICN, ACUTE/CHROMNIC 24 {53% 30 (71%)
MT™APLASTIA, S52UAM0LS 1 (2%)
4L N3 /3RONCHUS (45) (25} (+4) (47)
3RONCHITCTASIS 2 (8%) 1 (2%
INFLAMMATION, FOCAL 1 (4%)
TNFLAFMATION, ACUTE 1 (2%)
AYPTEPLASIA, LYMPAOQID 2 (4%)
#L JNG/BRONCHIOL® (45) (25) (au) w7
REONCHIOLFCTASTS 1 (2%)
LYMEHOCYTIC INFLAMYATORY INFILTR 5 (11%
o LNFLAFMATION, ACUIZ/ZCHRQNIC RS T o 2. 3 W . o

# NJMRFR 07 ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NJMBIC®R OF ANIMALS NECROPSITD
**EXCLUDES PARTIALLY AUPOLYZED ANIMALS
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TABLE C1 (CONTINUED)

Iéoc?’u%%%}i.(unm) %gﬁlr%(gf(uum) LOW DOSE HIGH DOSE
01-7030 01-0084 01-0034 01-0104
HYESRPLASIA, LYMPHOID 6 (13%) 1 (2%)
§LUNG (45) (25) (4u) 7
EMPHYS7FA, KOS 1 (2%)
ATILICTASIS 1 (2%)
EDIMA, KOS 1 (2%)
5FINCHOPNTUMONIA, NOS 1 2%
INFLAMMATICN, FOCAL 1 (2%)
INFLAMMATION, INTERSTITIAL 4 (9%) 2 (8%)
BPONCHOPNEUNONIA, ACUTE 1 (u%) 1 (2%
ABSCESS3, NOS 2 (4%) 1 (4%) 1 (2%)
PNZUMONIA, CHRONIC MURINE 11 (44%) 13 (28%)
GEANTLOMA, NOS 1 (4%)
PTRIVASCULITIS 5 (11%)
INFARCT, FOCAL 1 (2%)
CALCIFICATION, FOCAL 2 (4%)
HYPTRPLASIA, ADENOMATOUS 1 (2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)
MTTAPLASIA, SQUAMOUS 1 (2%)
HEMATOPOTETIC SYSTEN
¥BOVE MARFOW (45) (25) (42) (45)
HEMORRHAGE 1 (2%)
FIBROSTIS, FOCAL 1 (2%)
KARYORRHEXIS 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 4 (9%) 2 (8%)
TRYTHROPOIFSIS 1 (2%)
MYTLCPOIESIS 1 (2%)
¥SPLEEN (45) (25) (44) R)
CONGESTION, XuS 1 (2%)
PSRIARTERITIS 1 (2%)
HEMOSIDEROSIS 1 (4%)
HYPERPLASIA, HEMATOPOITTIC 1 (2%) 1 (4%)
HYPERPLASIA, ERYTHROID 1 (4%)
HYPTRPLASIA, LY¥PHOID 1 (2%)
HEMATOPOITS IS 1 (2%)
MYELCPOIFSIS 1 (2%)
#SPLENIC CAPSULE (45) (25) (44) T
HEMOREHAGE 1 (2%)
#LYMPH NODT w1 (24) (38) (29)
DLASMACYTOSIS — e IR Y

¢ NUMBSR OF ANIMALS WITH TISSUE ZXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSISD
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TABLE C1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0039 01-n084 01-0034 01-0104
#SUBMANDI3ULAF L.NOCE (41) (24) (38) (29)
HYEERPLASIA, NOS 1 (3%)
#MANDIBULAR L. NODE (41) (24) (38) 29
HYPSRPLASIA, NOS 1 (3%)
#LUMEAR LYMPH NODE (41 (24) (38) (29)
INFLAMMATION ACUTE AND CHRONIC 1 (3%)
$MESENTFRIC L. NODE (41) (24) {38) {29)
HYPEFPLASIA, NOS 1 (3%)
#THYNUS (35) (22) 27 (33)
HYPERPLASIA, ZPITHSLIAL 1 (3%)
CIRCTLATORY SYSTEM
#HTARL (45) (25) (44) (un
THROMBUS, MURAL 2 (4%)
PFRIARTERITIS 1 (4%) 2 (5%)
PTRIVASCULITIS 2 (4%)
CALCIFICATION, FOCAL 10 (21%)
#MYOCARDINM (45) (25) (44) (47
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, INTERSTITIAL 5 (11%)
INFLAMMA™ION, ACUTE/CHRONIC 3 (7%) 5 (11%)
FIBROSIS 1 (2%) 2 (5%)
FIBROSIS, FOCAL 1 (4%) 6 (1u%)
FIBROSIS, DIFFUSE 4 (9%)
DEGENCRATION, NOS 13 (29%) 10 (40%) 15 (32%)
#ENDOCARDIUM (45) (25) (44} (47)
CALCIFICATION, YOS 3 (6%)
*AJRTA (46) (25) (46) (48)
MEDIAL CALCIFICATION 7 (15%)
CALCIFICATION, NOS 5 (10%)
CALCIFICATION, FOCAL 1 (4%
*CORONARY ARTERY (46) (25) (46) {48)
MEDIAL CALCIFICATION 1 (2%)
CALCIFICATION, NOS_____ o - 2_44%)

4 NUMBEPR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBTR OF ANINAL3S NELCROPSIED



TABLE C1 (CONTINUED)

01-2104

*MESENTERTIC AFTERY
THRCMBOISIS, NOS
MIDIAL CALCIFICATION
CALCIFICATION, NNOS

DIGESTIVE 5YSTTH

*ALVEOLUS DENTALIS
INFLAMMATION, ACUTF

#PARO™IT SLAND
INFLAMMATION, INTZRSTITIAL

#SIBMAXTILLARY SLAND
HYPERPLASIP, FOCAL

#LIVER
CCNGESTION, NOS
CONGFSTION, CHFUNIC FASSIVE
INFLAMMATION, ACUTZ FOCAL
CHOLANSIOFIRBROSIS
PTRIARTTRITIS
DEGENTRATION, NOS
DTSENERATION, HYALINE
DESFNTRATICN, FOSINOPHILIC
NICR0STS, FOCAL
METAMORPHOSIS FATTY
HYPEFPLASTA, NODULAR
HYPEPPLASIA, NOS
AVPERPLASIR, FOCAL

#LIVER/CIZNTRILOBULAFR
DEGENZRATION, NS
INFARCT, NOS
METAMCEPHOSIS FATTY

#LIVER/IEPATOCYTCS
dYPERPLASIA, FOCAL

*RIL< DUC™

INFLANMMATION, NOS
INFLAFMATION, ACUTE/CHRONIC
HYPFRPLASIA, NQS

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE
01-0030 01-0084 01-0034
(46) (25) (4¢€)
(46) (25) (46)
(43) 24) (40)
1 (2%)
(43) to(24) (40)
1 (2%)
(45) (25) (44)
1 (2%)
1 (4%)
2 (4B)
1 (4%)
2 (u4%)
1 (2%)
S (11%)
1 {2%) 1 (u%k) 2 {5%)
3 (7%) 4 (16%) 6 (14%)
1 (2%
1 {2%)
8 (13%) 28 (64%)
(45) (25) (44)
3 (7%)
1 (2%)
(45) (25) (44)
6 (13%)
(46) (25) (46)
5 (11%)
1 (2%)
11 (243) _b_(2838) _____ .. 28_461%)

# NMMRER N% ANIMPLS WITH TISSUE WXAMINED MICROSCOPICALLY

* NOMB™P OF ANIMALS NECPOPSIED

1 (2%)

2 (4%)

(46)

1 (2%)

(406}

(48)




TABLE C1 (CONTINUED)

LOW DOSE
CONTROL (UNTR) g%%ggi}z(uum) LOW DOSE HIGH DOSE
01-0339 01-0084 01-0034 01-0104
HYPERPLASIA, FOCAL 7 (15%)

#PANCREAS (45) (25) (43) 43)
HLOMORRIAGIC CYST 1 (2%)
INFLANMATION, XOS 1 (2%) 1 (4%)

INFLAMYATICN, INTTRSTITIAL 1 (2%)

TMFLAMYATION, NECROTIZING 1 (2%)
INFLAMMATION, ACUTT/CHRONIC 2 (4%) 6 (1u%)

PERIARTERITIS 5 (12%)
ATROPHY, FOCAL 1 (2%)

#PANCREATIC DUCT (45) (25) (43) (43)
HYPTRPLASIA, NOS 1 (%)

#PANCREATIC ACINUS (45) (25) (43) (43)
ATROBHY, NOCS 13 (29%)

ATROPFY, POCAL 2 (uR) 2 (5%)

$FSOPHASYS (44) (25) (43) (36)
INFLAMMATION, ACUTE FOCAL 1 (2%)

#STNMACH (45) (24) (43) (46)

TPIDEIMAL INCLUSION CYST 1 (4%)
PERIART™RITIS 1 (2%)
CALCIFICATION, WNOS 3 (7%
CALCIFICATION, FOCAL 18 (39%)
HYPERKTRATOSIS 1 (2%)

GASTRIC MUCOSA (45) (24) (43) (u46)
CALCIFICATION, 103 1 (2%)

#PEYFRS PATCH (45) (24) (43) (45)
HYPCRPLASIA, NOS 2 (8%)

HYPCRPLASTA, LYYPHOID 1 (2%) 1 (2%)

4#JEJUNUM (45) (24) (43) (45)
FEMORRHAGE 1 (2%)
TNFARC™, \OS 1 (2%)

#ILEUY (45) (24) (43) (45)
PTRIAPTIRITIS 1 (2%)
HYP®RPLASTA, LYFPHOID 1 (2%) 1 (2%)

#COLOY (44) (24) (38) (38}

B ARB ST LIS oo o e e e e e e e e e e eeem b _(13%) __ 1_{33)

% NUMBZR OF ANIMALS WTITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBTR OF ANTHALS NICROPSIED
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TABLE C1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOR DOSE HIGH DOSE
N1-0039 01-0084 N1-0034 01-0104

URINARY SYSTEM

#KIDNEY (45) (24) (44) u7)
CCNGESTION, NOS 1 (2%}

GLOMERJLONFPHARITIS, NOS 34 (76%) 5 (21%) 31 (70%)
GLOMERTLONTPHRITIS, FOCAL 3 (1%)

INFLAMMATION, INTERSTITIAL 5 (11%) 2 (5%)

PTRIARTFRITIS 1 (2%)
N"PHROPATHY 1 (u%)

NE2HROSIS, NOS 16 (67%) 41 (87%)
CALCIFICATION, FOCAL 19 (40%)

#KIDNEY/MEDULLA (45) (24) (44) (47)
MILTIPL® CYSTS 1 (2%)

*XTIDNEY/3LOMERULUS (45) (24) (44) (7
INFLAMYATION, MEMBRANOUS 9 (20%)

#UFINARY 3LADDLE (4u) (23) (43) (83)
CALCULTS, NOS 3 (13%)

INFLAMMATICN, ACUTE/CHRONIC 1 (2%)
INCLUSION, CYTOPLASMIC 1 (2%)

"NNOCRINZ SYSTEM

#PITUITARY (4u) (21 (38) (33)
CONGFS3TION, NOS 1 (24)

HYPERFLASIA, NODULAR 1 {3%)
HYPERPLASIP, FOCAL 6 (14%) 1 (8%)
HYP*RPLASIE, CHRIMOPHOB.-CFLL 1 (3%) 1 (3%)

$PITJITARY/BASOPHIL (4y) (21 (38) (33)
NODUL™ 1 (5%)

#ADIFVAL (45) (25) (43) (47)
YUYPERPLASIA, NODULAR 3 {(7%)

#ADIENAL CORTFX (45) (25) (43) (47
NODULST 1 (2%) 1 (2%)
HYPERTROPHY, FOCAL 1 (4%)

HYPERPLASIA, NODULAR 1 (2%)
HYPTRPLASIA, FOCAL 7 (16%) 3 (7%)
#ADFFNAL MUDULLA (45) (25) (43) (“7)
e HYPEERLASIA L NOS e e ccee e B dBB) e e e 1_(23) A_(2%)

¥ NUMBTR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMRTR OF ANIMALS NECROPSIED

C-8



TABLE C1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTRAL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
01-3030 G1-0084 31-0034 01-2104
HYPERPLASIA, FOCAL 4 (9%) 1 (2%)

#THYRIIT (42) (23) wn (49
NLTIMO3IRANCUIAL CYST 1 (3%)
HYPTRPLASTA, FOCAL 2 (5%)

MYPERPLASIA, C-CILL 1 (2%) 1 (2%) 2 (5%)

#PARATHYRIID (32) (15) (26) (29)
HYEERPLASI?, NOS 8 (28%)

#PANCRLATIC ISL®TS (u5) (25) (43) (43)
HYFERPLASIRA, NOS 2 (4%) 1 (2%)

TYPERPLASIA, FOCAL 2 (5%)

REPRICUCTIVFT SYSTEN

*MAFMARY GLAND (46) (25) (46) (48)
SRIACTOCLLT 1 (2%

HYPIRPLASIA, Nu~ 3 (7% 3 {12%)
LACTATION 7 (28%) 1 (2%)

*DREPITIIAL GLAND (46) (25) (46) (48)
PB3CISS, NOZ 2 (4%)

#PROSTATT (45) (23) (43) (45)
INSLAMYATION, NS 1 (4%) 1 (2%)

INFLAMMATION, IeCal 1 (2%)

INFLA¥METION, ACUTE 19 (22%) 6 (14%) 3 (7%)
INTLAFMATTON, ALUTT FOCAL 4 (93) 4 (9%)

TNFLAMMATION, ACUTT/CHRONIC 3 (7%)

D7,FNIRATION, NOS 13 (23%)

A7ROF1Y, MCS 2 (u%) 4 (17%) 1 (2%)
HY?ERPLASIA, EPITH®LIAL 1 (2%

HYDPFRPLLSIA, PAFILLARY 2 (4%)

HYPERPLASIA, ADUNOMATOUS 1 (2%)

*SRMINRL VFSICL® (46) (25) (46) (u8)
RT30FH{, NOS 26 (57%) 1 (4%) 1 (2%
FYPESPLASI!, PALILLARY 1 (2%)

*COAGJLAYING GLAND (46) (25) (u6) u8)

A TROTHY, NCS 3 (7%)
#TPSTIS (45) (24) (43) (45)
e BERIART TP ITLS e e e e e e e —— ——— 23 {31%)

& NIMIER OF ANIMALS #ITH T
* WUMRIX OF ANTMALS NECROP

Is
I

SUZ TXAMINED MICPOSCOPICALLY
D
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TABLE C1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTEROL (UNTR) LOW [OSE HIGH DOSE
11-933) 01-0084 01-0034 01-0104
DF3ENERATICN, NOS 37 (86%) 1 (2%
CALCIFICATION, FOCAL 4 (17%) 1 (2%)
ATROEHY, NOS 1 (2%) 12 (50%) 39 (87%)
HYPOSPERMATOGIN"SIS 5 (11%)
HY?FRPLASIA, INTECRSTITIAL CELL 2 (8%) 8 (19%)
#T3ISTIS/TIBULF (45) (24) (43) (u5)
DFGENTIATION, KOS 10 (22%
*FDIDILYMIS (46) (25) (46) (48)
TNRLAMMATION, ACUTE/CHRONIC 1 {2%)
NTPVOUS SYSTZIM
®¥ERAIN (45) (25) {(43) (46)
YFMORRAAG™ 2 (8%)
CALCIFICATION, FOCAL 1 (4%)
#CELPIRBRAL CORT™Y (45) (25) (43) (46)
HPMCORRHASGE 1 (2%)
MALACIA 1 (2%)
#(°°v3ELL IN (u5) (25) (43) (48)
INFARCT HEFMORREAGIC 1 (2%
SPFCTAL SFENSE ORGANS
#EyT (u6) (25) (46) (48
SYNECHIA, POSTEFIOR 1 (2%) 1 (2%
CATARAC™ 1 (2%) 1 (2%)
*EYE/RETIVA (46) (25) (46) (48)
DTSENSIATION, NOS 1 {2%) 3 (6%)
®TAR (46) (25) (46) (48)
MTTAELASIA, SQUAMOUS 1 2%
MUSCULOSKFLFTAL SYSTLM
*SKPLITAL MUSCLZ (46) (25) (46) (4 8)
e CALCIRICATION . FOCAL o e 1_{8%) . __

# NJMBTR 0™ ANIMALS WITH TISSU® EXAMINED MICROSCOPICALLY
* NUMBIR OF ANIMALS NECROPSIED



TABLE C1 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR})  CONTROL (UNTR)  LOW DOSE HIGH DOSE
91-0030 01-0084 91-0034 01-0104
80DY CAVITIES
*MASENTTRY (46) (25) (46) (u8)
PERIARTERITIS 3 (6%)
ALL OTHER SYSTLHS
ADTEOSE TISSUZ=
NECRCSIS, NOS 2
NMENTTN
INFLAMMATION, ACUTE/CHRONIC 1
NFCFOSIS, FOCAL 2
SPECIAL VMORFHOLOGY SUMMARY
ANIMAL MISSING/NO NECROPSY 2
2UTO/NSCROPSY/HISTO PERF 1
AUTO/NZCROPSY/NO HISTO 1 2
AUTOLYSIS/NO NECROPSY 4 2 2

# NUMBFTR OF ANIMALS WITH TISSUE E=XAMINED MICROSCOPICALLY
* NUMB®R OF ANIMALS NECROPSIED



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS .
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW T[OSF HIGH DOSE
02-0030 02-0084 02-0034 02-0104

ANIMALS INITIALLY IN STUDY 50 25 59 50

ANIMALS NEZCROPSIED 48 23 46 46

ANIMALS EXAMINEL HISTOPATHOLOGICALLY** 47 23 45 45

INTFGUMFNTARY SYSTFM

*SKIN (489) (23) (46) (u46)
FIBROSIS 1 (2%)

RESPIRATORY SYST®HM

*LARYNX (48) (23) (46) (46
INFLAMMATION ACUTE AND CHRONIC 1 (4%

INFLAMMATION, ChRONIC 3 {(13%) 3 (7%

#TRACHFA (u7) (5) us) (5)
LYMPHCCYTIC INFLAMMATORY INFILTR 4 (9%)

TNFLAMMATION, ACUTZ/CHRONIC 18 (38%) 24 (53%)
INFLAMMATION, CHRONIC 2 (4%)
POLYP, INFLAMMATORY 1 {2%)

#LUNG/BRONCHUS (47) (23) (u5s) (43)
BRONCHIECTASIS 2 (u%) 3 (7%)
INFLAMMATION, NOS 1 {(2%)
INPLAMMATION, ACUTC FOCAL 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)

FIBROSIS 1 (2%)

#LUNG/EFONCHIOLE “n 23) (45) (43)

INFLAMMATICN, NOS 4 (9%)
LYMPHOCYTIC INFLAMMATORY INFILTR 7 (15%)
INFLAMMATION, ACUTE/CHRONIC 5 (11%)

HYTERPLASIA, LYMPHOID 2 {(4%)

$1UNG (47) (23) (45) (43)
ZDEMA, NOS 2 (4%)
TNFLAMMATION, FOCAL 4 (9%)

~-——LNFLAMMATION, JINIERSTITIAL __________ 4_{3RL {138} _ ____

& NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMRLS NICROPSIED
%*LXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
92-0039 02-0084 02-0034 02-0104
PNFUMONIA, CHRONIC MURINE 8 (35%) 20 (47%)
GRANULOMA, NOS 1 (2%)
INFLAMMATION, FOCAL GRANULOMATOU 1 (2%)
SRANULOMA, FORFIGN BODY 1 (4%)
¥I3RCSIS, DIFFUSE 1 (2%)
PFRIVASCULITIS 15 (32%) 1 (2%)
INFARCT, FOCAL 1 (2%)
CALCIFICATION, FOCAL 1 (4%) 20 (47%)
HYPLRPLASIA, EPITHRLIAL 1 (4%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)
$LUNG/ALVROLI (47) (23) (us) (43)
SDTTHELIALIZATION 1 (2%)
HEMA™OBCIITIC SYSTTM
$BONF MAFROW (47) (22) (43) (42)
HYPCELASIA, NOS 1 (2%)
OSTEGSCLEROSIS 16 (38%)
MYRLCFIBROSIS 1 (2%) 6 (14%)
HYPERPLASIA, HEMATOEQIETIC 1 (2%) 1 (5%) 2 (5%)
$SPLEEN (47) {23) (45) (43)
CONGFSTION, NOS 1 (2%)
HEMATOMA, NOS 1 (4%)
INFLAMMATICY, ACUT® 1 (2%)
CALCIFICATION, NOS 6 (14%)
HZMOSIDTROSIS 2 (9%) 2 (4%)
HYPERPLASIA, HEMATOFOIETIC 3 (13%) 3 (7%)
HYPFRPLASIA, EFYTHROID 4 (17%) 3 (7%)
HEMATOPOIES IS 2 (4%) 3 (13%)
#LIUKNBAR LYNPH NODE (42) 21) (39) (28)
LYMPHANGIECTASIS 1 (3%)
#MESENTERIC L, NODE (42) (21) (39) (28)
HPMORRHAGE 1 {3%)
#THYNUS (36) (20) (31) (35)
ATROEHY, KOS 3 (9%)
CIRCULATORY SYSTSH
#HTART (47) (23) (45) (43)
- __THROMBUS, MURAL S, 3_{12)

# NUMBLFK OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS N3CROPSIED
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TABLE C2 (CONTINUED)

LOW DOSE IGH D
CONTROL (UNTR) %éﬁrégf(uurn) LOW L[OSE HIGH DOSE
02-0030 02-0084 02-0034 02-0104
PERTARTPRITIS 2 (u%)
PERIVASCULITIS 1 (2%)
CALCIFICATION, FOCAL 24 (56%)
HYPERTROPHY, NOS 1 (2%

#MYOCARLIUM 87} (23) (45) (43)

TNFLAMMATION, FOCAL 1 (2%)

INFLAMMATION, INTERSTITIAL 1 (4%)

INFLAMMATION, ACUTE/CHRONIC 2 (u%) 6 (13%)

INFLAMMATION, CHRONIC FOCAL 2 (4%)

FIBROSIS, FOCAL 1 (2%)

PIBROSIS, LDIFFUSE 1 (2%)

DEGENERATION, NOS 2 (4%) 4 (17%) 27 (63%)
CALCIFICATION, FOCAL 1 (2%)

$ENDOCARDIUM (47 23) (45) (43)
INFLAMMATION, ACUTE/CHRONIC 3 (6%)

*AORTA (48) (23) {46) (46)
MEDIAL CALCIFICATION 22 (u8%)
CALCIFICATION, NOS 1 (2%)

*CORONARY ARTERY (48) (23) {46) (46)
CALCIFICATION, NOS 18 (39%)

*DULMONARY ARTERY (48) (23) (46) (46)
CALCIFICATION, NOS 1 (2%)
CALCIFICATION, FOCAL 1 (2%)

*MESENTERIC ARTERY (48). (23) (46) (46)
MEDIAL CALCIFICATION 1 (2%)
CALCIFICATION, NOS 4 (9%)

DIGESTIVE SYSTEM

#SALTVARY GLAND (46) (22) (43) (38)
CALCIFICATION, NOS 5 (13%)
CALCIFICATION, FOCAL 1 (3%)

£LIVFPR 7 23) (45) (43)
CONGESTION, CHRONIC PASSIVE 1 (4%) 7 (16%
HFMORRHAGY 1 (2%)

INFLAMMATION, FOCAL 1 (2%)
————LNFLAMMATION, ACUTE FQCAL oo oeeeeee 1_1(23)

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



TABLE C2 (CONTINUED)

SCLEROSIS
CHOLANGIOFIBPOSIS
PERIVASCULITIS
NECRCSIS, FOCAL
NECPOSTS, COAGULATIVE
METAMORPHOSIS FATTY
3ASOPHILIC CYTO CHANGE
HYPERTROPHY, NOS
HYPERPLASIA, NOS
HYPERPLASTIA, FOCAL
HYPERPLASIA, DIFFUSE

#LIVFR/CENTRILOBULAR
NECROSIS, NOS
METAMORPHOSIS FATTY

#LIVER/HFPATOCYTES
HYPFEPLASIA, FOCAL

*BILE DUCT

INFLAMMATION, ACUTE/CHRONIC
INFLAMMATION WITH FIBROSIS

HYPFRPLASIA, NOS
HYPERPLASTA, FOCAL

#PANCFEAS

INFLAMMATION, INTERSTITIAL
INFLAMMATION, ACUTE/CHRONIC

CALCIFICATION, NOS
ATROEHY, NOS
ATROPHY, FOCAL

#PANCREATIC ACINUS
DEGENRERATION, GRANULAR
ATROPHY, NOS
ATROEHY, FOCAL

#STCMACH
JLCEF, NOS
INFLAMMATION, ACUTE
REACTION, FOREIGN BODY
CALCIFICATION, FOCAL

$GASTRIC MUCOSA
CALCIFICATION. NOS

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE BIGH DOSE
02-0030 02-0084 02-0034 02-0104
1 (2%)
1 (4%)
1 (2%)
1 (2%) 1 (2%) 5 (12%)
1 (2%)
4 (9%) 2 {9%) 4 (9%) 2 (5%)
4 (17%)
1 (2%)
1 (2&) 1 (2%)
21 (45%) 3 (13%) 26 (58%)
1 (2%)
47) (23) (45) (43)
2 (4%)
1 (2%)
(47) 23) (45) (43)
2 (4%)
(48) (23) (46) (46)
1 (2%)
1 (2%)
4 (8%) 2 (9%) 2 (u%)
2 (u%)
(46) (22) {uy) (39)
2 (u4%k)
T (16%)
3 (8%)
1 (2%)
1 (2%)
(46) (22) (44) (39)
1 (2%)
4 (9%) 1 (2%)
1 (23%) 5 (11%)
u6) (23) (44) (43)
3 (%)
1 (2%)
1 (2%)
22 (51%)
(46) (23) (44) (43)
6_{14%)

# NUMBER OF ANIMALS WITH TISSUE LCXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE C2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (INTR) CONTROL (UNTR) LOW LOSE HIGH DOSE
02-1030 02-0084 02-0034 02-0104
#SMALL INTESTINE u7) (23) (42) (39)
GRANULOMA, NOS 1 (3%)
HYPFRPLASIA, LYMPHOID 1 (2%) 1 (3%)
#PEYTRS PATCH (u7) (23) u2) (39
HYPERPLASIA, NOS 4 (17%)
HYPERPLASIA, LYMPHOID 1 (2%
#ILEUM “u7) (23) (42) (39)
HYPERPLASIA, LYMPHOID 1 (2%)
#COLCN (46) (22) (1 (32)
NLCER, FOCAL 1 (2%)
NEMATODIASTIS 1 (3%)
PARASITISH 2 (9% 7 (17%)
CALCIFICATION, FOCAL 1 (3%)
URINARY SYSTEM
#KIDMNEY 47 (23) (45) (45)
FOREIGN BODY, NOS 1 (2%)
GLOMTRULONFPHRITIS, NOS 32 (68%) 4 (17%) 12 (27%)
SLOMERULONFPHRITIS, FOCAL 1 (2%)
INFLAMMATION, INTERSTITIAL 2 (4%) 3 (7%)
DYFLCNEPHRITIS, ACUTT 1 (4%
PMEUMONIA, CHRONIC MURINE 1 (2%)
GLOMERULONFPHRITIS, CHRONIC 1 (2%
PYFLONEPHRITIS, CHRONIC 1 (4%
NEPHROSIS, NOS 10 (43%) 40 (89%)
CALCIFICATION, FOCAL 1 {u%) 26 {58%)
#KIDNTY/CORTFX (¢7) (23) (45) (45)
CYST, NOS 1 (2%)
¥KIDNFY/3LOMERULUS 47) (23) (45) (45)
INFLAMMATION, MEMBRANOUS 7 (15%)
#KIDNEY/TUBYLE (u7) (23) (45) (45)
NFCRCSIS, NOS 1 (4%)
#KIDNEY/PFLVIS (47) (23) (45) u5s)
e INFLAMMATION, ACUTIRZCHRONIC _ [N W V5.3 e

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

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0030 02-0084 02-0034 02-0104
FNDOCRIME SYSTEM

#PITUITARY us) 21 (44) an

MINERALIZATION 1 (2%)
CYST, NOS 1 (2%)
HEMORRHAGIC CYST 1 (5%)

NECRCSIS, FOCAL 1 (2%)

HYPFRTROPHY, FOCAL 1 (2%)

HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 6 (13%) 1 (5%)

#ADRFNAL (47) 23) (44) (u5)

METAMORPHOSIS FATTY 1 (2%) 5 (11%)
HYPERPLASIA, NODULAR 1 (2%)
HYPERPLASIA, FOCAL 1 (2%) 1 (2%)

HEMATOPOIESIS 1 (2%)

#ADRENAL CORTEX un (23) (44) (45)
HEMORRHAGE 2 (4%)

NODULE 4 (9%)
DEGENFRATION, KOS 2 (u4%)
NECROSIS, FOCAL 1 (2%)
METAMORPHOSIS FATTY 1 (2%)
PIGMENTATION, NOS 1 (2%)
HYPERPLASIA, NODULAR 1 (2%)
HYPERPLASIAR, FOCAL 9 (19%) 2 (5%)

#ADPENAL MUDULLA (47) (23) (44) (45)
HYPFRPLASIA, NODULAR 1 (2%)

HYPERPLASIA, NOS 3 (7%
HYPTRPLASIA, FOCAL 2 {4%)

#THYROID (45) (21) (u1) (38)
ULTIMOBRANCHIAL CYST 2 (5%)
HYPERPLASIA, POCAL 3 (7%)

HYPERPLASIA, C-CELL 1 {2%) 3 (14%) 2 (5%) 3 (8%)

#PARATHYROID (28) 9) (28) 31
HYPERPLASIA, NOS 21 (68%)

RCPRODUCTIVE SYSTEN
*MA¥MARY GLAND (48) 23 (u6) (46)
_-—-DILATATIQN/ZDUCIS - 4_{9%)

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



TABLE C2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOS®E
02-0030 02-0084 02-0034 02-0104
GALACTOCTLE 6 (13%) 1 (4%) 4 (9%) 1 (2%)
TNFLAMMATION, ACUTE 1 (2%)
CALCIFICATION, FOCAL 1 (2%)
HYPERPLASIA, NOS 1 (2%) 1 (4%) 13 (28%)
HYPEEFPLASIA, CYSTIC 1 (2%)
LACTATION 9 (39%) 16 (35%)
*MAMMARY DUCT (48) (23) (46) (u6)
FIBROSIS 1 (2%)
*CLTTCRAL GLAND (u8) (23) (46) (46)
ABSCESS, NOS 1 (2%) 1 (2%)
*VYAGINA (48) (23) (46) (u86)
ENLYE 1 (2%) 1 (2%)
#UTPRUS (46) (23) (43) (38)
HYDROMATRA 2 (4%) 6 (14%)
DYOMITIA 3 (13%) 4 (11%)
$UTTRUS,/FNDOMETRIUM (46) (23) (43) (38)
INFLAMMATION, NOS 1 (4%)
INFLAMMATION, ACUTE 6 (13%) 18 (42%)
TNFLAMMATION, ACUT® NECROTIZING 1 (2%)
INFLAMMATION, ACUTE VFSICULAR 1 (2%)
TNFLAMMATION ACUTE AND CHRONIC 2 (5%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
INFLAMNMATION, CHRONIC 1 (u%)
ATKOPHY, NOS 1 (3%)
4YPERTROPHY, NOS 1 (2%)
HYPERPLASIA, NOS 1 (2%) 1 (4%) 1 (2%)
HYPFRPLASIP, CYSTIC 7 (15%) 1 (4%) 6 (14%)
EUTFRUS/MYOMFTRIUN (46) (23) (43) (38)
ABSCESS, NOS 1 (3%)
#OVAPY/OVIDUCT (486) (23) (43) (38)
RPTENTION FLUID 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)
INFLAMMAT™ION, ACUTE 1 (2%) 1 (4%) 1 (3%)
yBSCESS, NOS 1 (%) 1 (3%)
TNFLAMMATION, ACUT®/CHRONIC 1 (2%)
#OVARY (CX)) (22) (43) (36)
CYST, NOS e U L9%) o 3_{16B) 6_(14%) 3_(8%)

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



TABLE C2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW L[OSE HIGH DOSE
N2-0030 02-0084 02-0034 02-0104
INFLAMMATION, ACUTE 2 (6%)
ABSCESS, NOS 1 (3%)
HYPTRPLASIA, NOS 1 (2%)
NERVOUS SYSTENM
#BRAIN/MENINGLS (u7) 23) (43) 42)
INFLAMMATION, ACUTE 2 (5%)
#RRPIN u7) (23) (43) (42)
HYCRCCEPHALUS, NOS 1 (4%)
HEMOFRHAGF 1 (4%
INFLAMBATION, SUPPURATIVE 1 (2%)
GLIOSTS 1 (2%)
MALACIA 1 (2%)
CALCIFICATIOK, FOCAL 1 (4%)
SPECIAL SENSE ORGAMS
*EYT (48) (23) (46) (46)
CATARACT 1 (2%)
*EYE/CCRNTA (48) (23) (46) (46)
INFLAEMATION, NOS 1 (2%)
*TYF/RETINA (48) (23) (46) (46)
DCGENEPATION, NOS 1 (2%)
*MIDCLE EAP (u8) (23) (46) (46)
INFLAMMATION, SUPPURATIVE 1 (2%)
MUSCULOSKELETAL SYSTREM
*3URSA (u8) (23) (u6) (46
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
BODY CAVITIFS
*MESENTFRY (48) (23) (46) (40)
CALCIFICATION, NOS 1 (2%)

ALL OTHER SYSTFMS

__NOXNIL

% NUMBER OF ANIMALS WITH TISSUE ZXAMINED MICROSCOPICALLY
* NUMBTR OF ANIMALS NECROPSIED
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TABLE C2 (CONCLUDED)

EDW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW COSE HIGH DOSE
02-003) 02-0084 02-0034 02-0104
SPECIAL MORPHOLOGY SUMMARY
AUTO/NECROPSY/NO HISTO 1 1 1
AUTOLYSIS/NOC NECROPSY 2 2 4 4

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

C-2



APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH 4-NITROANTHRANILIC ACID






TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE
CONTROL(UNTR) CONTRCL (UNTR) LOW LOSE HIGH DOSE
05-0030 05-0077 05-003u 05-0103
ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECFOPSIED 46 46 50 50
ANIMALS EXAMINFD HISTOPATHOLOGICALLY** 46 45 59 50
INTEGUMENTARY SYSTEM
XSKIN (46) (46) (50) (50)
ULCER, NOS 1 (2%)
INFLAMMATION, GRANULOMATOUS 1 (2%)
GRANULDMA, PYOGENIC 1 (2%)
HYPERPLASIA, NOS 1 (2%)
EESPIRATORY SYSTTHM
#LUNG/BRONCHUS (u6) (45) (50) (50)
TNFLAMMATION, FOCAL 1 (2%)
#LUNG/BRONCHIOLF (46) (45) (50) (50)
METAELASIA, NOS 1 (2%
$LUNG (46) (45) (50) (50)
EMDPHYSTMA, NOS 1 (2%)
HPMORPYASGT 1 (2%)
INFLAMMATION, INTERSTITIAL 7 (15%)
ABSCFSS, NOS 1 (2%)
PNEUMONIA, CHRONIC MURINE 4 (8%) 6 (12%)
YRTERIOSCLEROSIS, NOS 1 (2%)
#LUNG/ALVEOLI (46) (u5) (50) (50)
INFLAMMATICN, NOS 1 (2%)
HEMATOFOIETIC SYST®}
#SPLTEN (46) (45) (50) (49)
CONGESTION, NOS 2 (4%)
FIBRCSIS 1 (2%)
e HYPZRPLASIAL ERYZHEQID oo o1 M25)

# NUMB®R OF ANIMALS WITH TISSUE IZXAMINED MICROSCOPICALLY
* NUMBFR CF ANIMALS NFCROPSIED
%% XCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D! (CONTINUED)

HYPFKFLASIA, ERLTICULUM CFLL
dYPEZRPLASIA, LYMPHOID
HFMATQPOIFSIS

#LYMFH NODE
HFMCRRHAGE
HYFFEPLASIA, NCS

#MANDIEBULAP L. NODE
HYPFEPLASIA, RETICULUM CELL

#MISTNTERIC L. NODI
THRCOMRISIS, NO€
HEMOREHAGT

CIRCULATORY SYSTIN

#FNDOCARDIUM
TNFLAMMATION PEOLIPERATIVE

DIGESTIVE SYSTEN

#SALIVARY GLAND
CALCTLUS, KOS
INFLAMMATION, CHRONIC
PTRIVASCULAR CUFFING

#LIVTR
INFLAMMATION, FOCAL
TNFLAMMATION, NFCROTIZING
INFLAMMATION, CHRONIC FOCAL
DEGENTRATION, NOS
NZCROSIS, FOCAIL
NTCROSIS, RTMOFRHAGIC
METAMORPHOSIS FATTY
HYPERPLASIA, KOS
BEYPERPLASIR, FOCAL
HEMATOPOIESIS

#LIVEX/ETRIPOFTAL
°  INFLAMMATION, XNOS

*BILE DUCT

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
05-0739 05-0077 35-0034 05-0103
3 (7%)
1 (2%)
1 (2%) 1 (2%) 1 (2%)
(34) (35) (45) (50)
1 (3%
1 (3%)
(34) (35) (45) (50
1 (3%)
{34) {35) (45) (50)
1 (3%)
1 (3%)
(46) (44) (50) (50
1 (2%)
(37) {4 3) {49) (50)
1 (2%)
1 (2%)
5 (14%)
(u6) (45) (50) (50
2 (4%)
1 (2%)
1 (2%)
1 (2%
2 (u4%)
1 (2%)
8 (17%) 3 (7%) 1 (2%)
1 (2%)
1 (2%)
1 (2%)
(46) (45) (50) (50)
1 2%)
(46) (46) (50) (50)
1_42%) —————

INFLAMMATION, NOS._

# NIJMBER OF ANIMALS WITH TISSUE
* NUMBEX OF ANIMALS NECROPSIED

D-4

EXAMINED MICROSCOPICALLY



TABLE D1 (CONTINUED)

LOW DOSE HIGH DOSE

CONTROL {UNTR) CONTROL (UNTR) LOW LOSE HIGH DOSZ

05-0032 05-7077 05-0034 05-9103
LVMEHQCYTIC INFLAMMATORY INFILTR 1 o(2%)

#PANCRTAL (44) (uu) {(50) (48)

CY3T, NS 1 (2%)

TNFLAVMATTON, FOULAL 2 (5%)

TVFLLY TATION, INTTRST™ITIAL 1 (2%)

IVFLAMMATTON, ACU™F FOCAL 1 {2%)

IMTLAMMATTOY, CURINIC FOTAL 1 (2%)
BYPTRPLASIA, FCCAL 2 (5%)

#PANCRFATIC ACTY J< (Lu) (44) (5M) (48)
ATRCIHY, FOCAL 1 (2%)

ESTOMACH (45) (4e) (50) (50)
VT53FTARLT FURTIST 30DV 1 (2%)
TYFLAMMATION, 10> 2 (u%)

TRFLAYMATTCN, ACUTE 1 (2%)

TYFLAMMATION, 3RANULCYMATOUS 1 (2%)
YYDFPILACIN, IFITHTLIAL 2 (4% 1 (2%)
HYPFRPIASTA, FOCAL 1 (2%)

HYPTFPLASTA, ADTNUMATOUS 2 (4%

#S]ALL INTISTIND (40) u3) (59} (50)
AYFTRPLASIA, LY"THOID 1 (2%) 1 28

#ILTIY (40} u3) (50) (50)
WYOTROLAGIA, LY 1PHNID 1 (2%

&L (1) (38) (+9) U7

RASITTSA 3 (6%)

UBPINA @Y SY3TTH

#KTD' TY (to) (45) (5M (50}
CALCILIS, NOS 20 (44%)

GLOWERILANI FHFITTS, MNOS 2 {4%)

SLCMFRJLCNTERTITIS, FUCAL 1 (2%)

INTLAFMATION, TNTZRSTITIAL 7 (15%) 5 (11%)

INFLAMMATION, C IRINIC 1 (24)

PYTLLY TPHRITIS, CHRONIC 1 (2%) 1 (2%)
TNFLAMYMATICN, C#R0MNIC FOCAL 1 (2%)
PTRIVASCULITIS 2 (U%)

NTEHPOPATHY 1 (2%)

e AR TP IOSCLEL 8 I NS e e e e e e e e N A2 e

# NOM2TR OF ANIMALS WITH TISSJ® < XAMINGUD MIZROSCOPICALLY
* NUMRT® OF BNIMALS NECRUPSIED
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TABLE D1 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW LCOSE HIGH DOSRE
75-0030 05-0077 05-0034 05-0103
NEPHEOSIS, NOS 1 (2%)
AMYLOIDOSIS 2 (4%)
HYPTRPLASIA, TUBULAR CELL 2 (4%)
MFTAPLASTA, OSSEOQUS 1 (2%)

#KIDNEY/TUBULF (46) (45) (50) (50)

DEZCNEPATION, NOS 1 (2%)
METAMORPHOSIS FATTY 9 (20%)
ATYEIR, NOS 1 (2%)

4#KIDNEY/PRLVIS (46) (45) (50) (50}
INFLAMMATION, ACUTE/CHRONIC 3 (7%)

#URINARY BLADDER (46) (44) (50} (50)
HYPERPLASIA, EPITHELIAL 2 (4%)

®*UJRETHRA u6) (46) (50) (50)
CALCULUS, NOS 1 (2%)

ENDOCRINE SYSTTM

#PITUITARY (39) (36) (44) (39)
HYPERPLASIA, FOCAL 1 (3%)

#ADRTNAL (44) (43) (50) (50}
ACCESSORY STRUCTURE 1 (2%)
NTCROSIS, FOCAL 1 (2%)

#ADRENAL/CAPSULZ (44) (43) (50) (50)
HYPERPLASIA, NOS 29 (58%) 29 (58%)

#ADITNAL CORTFEX (44) (43) (50) 50
HYPERPLASTA, NOS 2 (5%)

HYPERPLASIA, FOCAL 14 (32%)

#PAPATHYTNID 7 (18) (25) (19)
CYST, NOS 1 (6%)

RFTPRODUCTIVE SYSTEN

#PROSTATE (u6) (44) (49) (50)
HYPERPLASIA, EPITHELIAL 1 (2%)

#TFSTIS/TUBULE (46) (45) (5N {(50)

-~—-DEGENERATION, NOS U T r 4. S W, ~2-{4%)_ _—

# NUMBZR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUM3®R O ANIMALS NECROPSIED
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TABLE D1 (CONCLUDED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR} LOW LOSE HIGH DOSE
05-003) 05-0077 05-0034 05-0103
NERVOUS SY3TEM
#BRAIN (46) (45) (50) (50
CALCIFICATION, FOCAL 9 (13%) 7 (14%)
SPTUCIAL SENSE ORGANS
NONT
MUSCULOSKELETAL SYSTEM
NCNE
BODY CAVITIES
*ABDOMINRL CAVITY (46) {46) {50) (50
STLIATITIS 1 (2%)
NICROSIS, FAT 1 (24)
ALL O™HER SYSTTHS
ADIPOSE TISSUE
NECROSIS, FAT 1
SPEICIAL VFOZPHOLOSY SUMMARY
NO LLSION R*PORTLD 2 8 u 10
ACCITENTAL DEATH 3
AUTO/NECROESY/NO HISTO 1
AUTOLYSIS/KO NECROPSY 1 i

% NUMBER OF ANIMALS #IT4 TISSUT EXAMINED MICROSCOPICALLY
* NUMBFR OF ANINMALS NECROPSIED
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TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE
TREATED WITH 4-NITROANTHRANILIC ACID

LOW DOSE HIGH DOSE )

CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0030 06-0077 n6-0034 06-0103

ANIMALS INITIALLY IN STUDY 50 50 50 50

ANIMALS MISSING 3

ANIMALS NRCROPSIED u7 46 42 49

ANIMALS EXAMINED HISTOPATHOLOGICALLY** 47 46 41 48

TNTEGINMENTARY SYSTITY

£SKTN [T (46) (42) (49)
INFLAMMATICN, ACUTE 1 (2%

"I3ROSIS 1 (2%
FIRROSTS, FOCAL 1 (2%)
RESPIFATORY SYSTFM

*LARYNX un (46) (+2) (49)
TNFLAMMATION, CHRONIC 1 (2%)

#LUNT {40) (45) (41 (48)
INFLAMMATION, INTERSTITIAL 2 (4%) 2 (4%)

PNEUMINTA, CHRONIC MURINE 6 (15%) 2 (4%)
PTRIARTLRITIS 1 (2%) 1 (2%)

sLUNG/ALVAOLI (uo) (45) [CRD] (48)

SHPHYSEMA, NOS 1 (2%)
HIMATOPCIPTIC SYST™H

$#RONT MAFROW (45) (uy) (40) (48)

HYPCEBLASIA, NOS 1 (2%)
MYELOFIRAOSIS 1 )
HYPTPPLASTA, HTHATOPQIZTIC 3 (8%)

#SPLETN (45) (43) (39) (48)
LMYLOIDOSIS 1 (2%)
LY4PHOCYTOSIS 2 (u%

HYPZRPLASIA, R™TICULUY CTLL 2 (5%)
HYPLEFLASIA, LYNPHOID 3 (7%) 4 (9%) 1 (3%)
_.__HEMATQOPQILSIS__ 2 BBY o 1_(28) - 3_48%) 3_(6%)

# NUMBER OF ANIMALS WITH TISSUE CXAMINED MICROSCOPICALLY
* NUM3IR OF ANIMALS NRECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
06-9030 06-0077 06-0034 06-0103
#ABDCMINAL LYMPH MOD2 27 (1) (38) 42)
INTLAMMATION ACUTT AND CHROMIC 1 (2%)
HYPERPLASTA, NOS 2 (5%)
#DANCREATIC L.NODF 27 “wn (38) (42)
HYPREPLASIA, NOS 1 (3%)
HYPFRPLASIA, RETICULUM CELL 1 (4%)
CIRCULATOPY SYSTEHN
#4q2y " T (46) (45) (1) (48)
PFRIASTIRITIS 1 (2%)
#4EART JATRTUM (46) u5) (41 {48)
CALCIFICATION, FOCAL 1 (2%)
#MYNCAPDITY (46) (45) (u1) 48)
CALCI®ICATIUN, FOCAL 1 (2%)
*PULMANARY ARTIRY (47) (46) (42) (49)
HYPTPDLASIA, MNOS 1 (2%)
DT32STIVE SYSTEM
#SALTVAR{ GLAMND (29) (43) (40) (46)
INFLAMMATION, CHRONIC 1 (3%)
PFRIVASCULAR CUFFING 1 (3%)
#LIVER (46) (45) (41) [C)]
INFLAMMATICN, FOCAL 1 (2%)
NFCROSIS, FOCAL 1 (2%)
NECROSIS, COAGULATIVE 1 (2%)
CYTOPLASMIC CHANGE, NOS 1 (2%)
FYPTRPLASIA, NODULAR 2 (4%
HYPEZRPLASIA, DIFFUSE 1 (2%)
ANGITCTASIS 1 (2%)
#LIVER/CEN"RIIOBUBLAR (46) (45) (41} (47)
NTCROSTS, NOS 1 (2%)
#LIVFR/PCRTPORTAL (u6) (45) (1) (47)
o INPLAMYATION, NOS e ctm amm e e 1.428) ——

# NIJMBZR OF ANIMALS WITH TISSUFE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NTCROPSIED
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TABLE D2 (CONTINUED)

LOW DOSE HIGH DOSE

CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE

06-0032 06-0077 N6=-0034 06-0103
{YFTRPLASIA, LYMPHOID 1 (2%)

#*BILF DUCT (47) (4b) (42) (49
TNRLAMMATION, NOS3 1 (2%)

INFLAMMATIC}, C(HRONIC 1 (2% 1 (2%)

#PANCREAS (39) 41 1) (43)
DILATATTON/DUCIS 1 (2%)
IN®LA“MATION, CHRONIC FOCAL 2 (5%) 1 (2%)
ATRIPh{, POCAL 1 (2%)

#PANCRFATIC DUCT (39) (41) (41) (43)
LYMPHOZYTIC INFLAMMATORY INFILTR 1 (3%)

#STOMACH (45) (42) (40) 47)
INFLAFMATICH, MOS 3 (7%)

TLCIR, NOS 1 {3%) 1 (2%)
INSLAMYATICM, ACUTP 1 (2%)
INFLAUMATION ACUTI AND CHRONWIC 1 (3%)

£PFY"RS PATCY (u5) (43) (40) (45)
HYDTRPLASIA, NGS 1 (2%)

#DUODTNIY (45) (43) (40) (45)
FITIEIA 1 (2%)

#COLON (43) (41) (38) (42)
PERTARTFRITIS 1 (2%)
PARASITISH 1 (2%)

URIVARY SYSTEY

EKTDNIY (45) (43) (41) (47)
SLOMFRILONFPHRITIS, MOS 2 (4%)

GLOAERTLONTPHRITIS, FOCAL 1 (2%)

THFLMMYETION, INTERSTITIAL 9 (20%) 3 (TH)

CLOMERULONTEPHPITIS, CHRONIC 1 (2%)

PTRIVASCULITIS 4 (9%)

NF2aR0PATHY 3 (6%
AMYLOIDOSIS 1 (2%)
CALCIFICATION, FOCAL 1 2%

$KIDNEY/GLCMTRULUS {45y (43) {41) (47
AMYLOINGSIS —_— e e 1_42%) —— -

# NUMBER OF AMIMALSE WITH TISSUE TXAMINED MICROSCOPICALLY
* NUMBER u¥ ANI®ALS NEDCROPSIFD

D-10



TABLE D2 (CONTINUED)

LOW_DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0030 06-9077 06-0034 06-0103
#KIDNEY/PELVIS (45) (43) (u1) (47
TNFLAMMATICN, ACUTE/CHRONIC 1 (24%) 1 (2%)
#JRINARY 3LADDE® (42) 1) (39) (43)
INFLAMMA™ION, CHARONIC 1 {3%)
PPRIVASCULITIS 1 (3%)
TNDOCRINI SYSTFH
#PTTUTTARY (37) (37) (36) (40)
HZPTRPLASIM, FNCAL 1 (3%)
#ADPTYAL (uu) (43) (40) (47)
AMYLNIDOSIS 1 (2%)
®ADPTNAL/CAPSULT (44) (43) (40 (47)
HYPTRPLASIF, MhOS 38 (95%) 41 (87%)
#ADRTYAL CORTFL (ud) (43) (40) (47
NODULT 1 (2%) 1 (3%)
HYPTIPLASIA, NOS 2 (54)
#mUYRIID (44) (39) (37) (42)
4YPFRPLASIA, FOLLICULAR-CILL 1 (3%
RTPRODJC™IVI SYSTIW
*MAMNAPY SLAND (47) (46) (42) (49)
LACTE™ION 1 (2%)
sYTIR IS (43) (43) (40} (46)
HYDRZMTTRA 4+ (9%) 4 (9%) 5 (13%) 9 (20%)
DYOMTT A 8 (20%) 6 (13%)
ATRIEHY, NOS 1 (3%) 1 (2%)
IETATLASTA, SQUAMOUS 1 (2%
#TORUS/END IMITRIUM (43) (43) (43 (4o)
CYST, NS 2 (5%)
TANFLAMMATION, MUS 1 (2%)
INTLAMMA™ION, ATU™Z 3 (%)
INFLAMMATION ACITE AND CHRONIC 1 (3%

~INELAMMATION, CHRONIC _

# NOUMBER OF ANIMALS WITY TISSUE FXAMINED MICROSCOPICALLY

* NJMBER OT ANIFMALS NFCROPSIED

D-11
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TABLE D2 (CONTINUED)

LOW DOSE HIGH DOSE
CONTROL (UNTR) CONTROL (UNTR) LOW [COSE HIGH DOSE
06-7030 06-0077 06-0034 06-0103
HYPERPLASIA, NCS 1 (2%) 1 (3%)
HYPERPLASIP, CYSTIC 33 (77%) 35 (81%) 17 (43%) 7 (15%
METAPLASIA, SQUAMOUS 1 (3%)
#0VARY /OVIDUCT (43) (43) (40) (40)
ABSCFSS, NOS 10 (25%) 6 (13%)
*JVRRY (uy) (41) (39) (44)
CYsT, NOS 5 (11%) 1 (2% 9 (23%) 7 (16%)
THRCYBISIS, NOS 1 (2%)
INFLAMMATION ACUT® AND CHRONIC 1 (2%)
INFLAMMATION, CHRONIC 1 (3%) 1 {2%)
AMYLOIDASIS 1 (2%)
NPRYONS SYSTFHN
#BIAIN (45) (43) (39) (46)
CALCIFICATION, TOCAL 5 (13%) 1 {2%)
SPFCIAL SENSE ORGANS
NONF
MUSCULOSKELETAL SYSTEM
*VERTEBRA (47 (46) (42) (49)
OSTECSILIKOSIS 1 (2%)
BODY CAVITIFS
*ABDCMINAL CAVITY [Cxi) (46) (42) 49)
NECRCSTS, FAT 1 (2%
*PERITCNFUY (47) (46) (42) {49
INPLAYMATION WITH FIBROSIS 1 (2%
*PLEYRA (47) (46) (42) (9
HYPERPLASIA, LYMPHOID 1 (2%)

ALL OTHER SYSTEMS

NONF

# NUMRFR OF ANIMALS WITH TISSU™ EXAMINED MICROSCOPICALLY

* MJMBTR OF ANIMALS NECROPSIED
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TABLE D2 (CONCI UDED)

LOW DOSE HIGH DOSF
CONTRLI (UNIR) CONTROL (UNTR) LO4 DOSE HIGH DOSE
16-9331 06-0077 06-0034 06-0103
SPFCTAL FORPHOLOSY SUYMARY

NO LESION REPOSTED 1 1 1 1
ANIFAL MISSING/NQ MECROPSY 3
AUTO/NICROESY/NISTO PEKF 1 2 1 3
ARUTO/NZCROPSY/NO dIST0 1 1
AUTQLYSTIS/NC NEZRUPSY 3 4 5 1

# NUMBER OF ANIMALS WITH TISSU™ EYAMINED MICRISCOPICALLY
* NUMBTR OF ANIMALS NRCROPSILC

D-13
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