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FOREWORD: This report presents the results of the bioassay of
1,5-naphthalenediamine 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. Neg-
ative 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 1s 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 1,5-naphthalenediamine was conducted
by Mason Research Institute, Worcester, Massachusetts, initially
under direct contract to the NCI and currently under a subcontract
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Testing Program,

The experimental design was determined by the NCI Project Offi-
cers, Dr. J. H. Weisburger (1,2) and Dr. E. K., Weisburger (1). The
principal investigators for the contract were Dr. E. Smith (3) and
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by Mr. G. Wade (3) and Ms. E. Zepp (3). Chemical analysis was per-
formed by Midwest Research Institute (4) and the analytical results
were reviewed by Dr. N. Zimmerman (5).

Histopathologic examinations were performed by Dr. A. S. Krishna
Murthy (3), Dr. A. Russfield (3) and Dr. D. S. Wyand (3) at the Mason
Research Institute, the pathology narratives were written by Dr. A.
Russfield (3) and Dr. D. S. Wyand (3), and the diagnoses included in
this report represent the interpretation of these pathologists. His-
topathology 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
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statistical analysis was performed by Mr. W. W. Belew (5,8) and Mr.
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Testing Program by Dr. J. J. Gart (9).

This report was prepared at METREK, a Division of The MITRE Cor-
poration (5) under the direction of the NCI. Those responsible for
this report at METREK are the project coordinator, Dr. L. W. Thomas
(5), task leader Dr. M. R. Kornreich (5,10), senior biologist Ms. P.
Walker (5), biochemist Mr. S. C. Drill (5), and technical editor Ms.
P. A. Miller (5). The final report was reviewed by members of the
participating organizations.

The following other scientists at the National Cancer Institute
were responsible for evaluating the bioassay experiment, interpreting
the results, and reporting the findings: Dr. K. C. Chu (1), Dr. C.
Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. D. G. Goodman (1,10), Dr.
R. A. Griesemer (1), Dr. M. H. Levitt (1), bPr. H. A. Milman (1), Dr.
T. W. Orme (1), Dr. R. A. Squire (1,11), Dr. S. F. Stinson (1), Dr.
J. M. Ward (1), and Dr. C. E. Whitmire (1).

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

2. Now with the Naylor Dana Institute for Disease Prevention, Ameri-
can Health Foundation, Hammon House Road, Valhalla, New York.

3. Mason Research Institute, 57 Union Street, Worcester, Massachu-
setts.

4, Midwest Research Institute, 425 Volker Boulevard, Kansas City,
Missouri.

5. The MITRE Corporation, METREK Division, 1820 Dolley Madison
Boulevard, McLean, Virginia.

6. Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

7. EG&G Mason Research Institute, 1530 East Jefferson Street,
Rockville, Maryland.

8. Now with the Solar Energy Research Institute, Cole Boulevard,
Golden, Colorado.

iv



10.

11.

Mathematical Statistics and Applied Mathematics Section, Biometry
Branch, Field Studies and Statistics Program, Division of Cancer
Cause and Prevention, National Cancer Institute, National Insti-
tutes of Health, Bethesda, Maryland.

Now with Clement Associates, Inc., 1010 Wisconsin Avenue, N.W.,
Washington, D.C.

Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
Maryland.






SUMMARY

A biocassay of 1,5-naphthalenediamine for possible carcinogenicity
was conducted using Fischer 344 rats and B6C3F]1 mice. 1,5-Naphthalene-
diamine 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 dietary concentrations utilized in the chronic bioassay were,
respectively, 0.1 and 0.05 percent for rats and 0.2 and 0.1 percent
for mice. The compound was administered in the diet for 103 weeks,
followed by up to 4 weeks of observation. Fifty mice of each sex and
25 rats of each sex were placed on test as controls. These animals
were observed for up to 110 weeks.

There were no significant positive associations between the ad-
ministered concentrations of 1,5-naphthalenediamine and mortality in
either sex of rats or mice. In all groups adequate numbers of animals
survived sufficiently long to be at risk from late-developing tumors.

Among dosed female rats, a statistically significant increase
in endometrial stromal polyps was observed. Several of these tumors
underwent malignant transformation to endometrial stromal sarcomas.
The incidence of female rats having either adenoma or carcinoma of
the clitoral gland was statistically significant. No neoplasms were
observed at significantly increased incidences in dosed male rats.
Based on lack of clinical signs or weight loss, the male rats may
have been able to withstand a higher dose.

In mice, dose-related increases in thyroid neoplasms were observed
in both sexes. The incidence of thyroid C-cell carcinomas was signifi-
cant for high dose female mice. The combined incidences of papillary
adenomas, follicular-cell adenomas and papillary cystadenomas of the
thyroid were significant for mice of both sexes. The incidence of
hepatocellular carcinomas and the incidence of alveolar/bronchiolar
adenomas were each significant for dosed female mice.

Under the conditions of this bioassay, 1,5-naphthalenediamine was
carcinogenic in female Fischer 344 rats, causing clitoral and uterine
neoplasms., 1,5-Naphthalenediamine was also carcinogenic for B6C3Fl
mice, producing thyroid neoplasms in males and neoplasms of the thyroid,
liver, and lung in females. Insufficient evidence was provided for the
carcinogenicity of the compound in male Fischer 344 rats.
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I. INTRODUCTION

1,5-Naphthalenediamine (Figure 1) (NCI No. C03021), a bicyclic
aromatic amine used in the dye industry, was selected for bioassay by
the National Cancer Institute because of the high incidence of bladder
cancer reported among dye manufacturing industry workers (Anthony and
Thomas, 1970; Wynder et al., 1963). Aromatic amines are one class of
chemicals believed to contribute to the increased cancer risk in this
industry (Wynder et al., 1963). The structural similarity of 1,5~
naphthalenediamine to both the human bladder carcinogen 2-naphthyla-
mine (International Agency for Research on Cancer [IARC], 1974) and
the suspected carcinogen l-naphthylamine (IARC, 1974) was an addi-
tional factor in its selection for testing.

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is l,5—naphtha1enediamine.* It is also
known as 1,5-diaminonaphthalene.

1,5-Naphthalenediamine can be used as an oxidation base (Colour
Index [C.I.] 76595), an intermediate in the synthesis of the dye
Naphthylene Red (C.I. 21650) (Society of Dyers and Colourists, 1956),
and in the production of a black trisazo dye for cotton (Taube, 1973).
1,5-Naphthalenediamine has also been used as a precursor for 1,5-naph-
thalenediisocyanate (Hirai and Yamamoto, 1975); as an intermediate

in the synthesis of drugs for the symptomatic treatment of asthma or

2
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The CAS registry number is 2243-62-1
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FIGURE 1
CHEMICAL STRUCTURE OF 1,5-NAPHTHALENEDIAMINE
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rhinitis (Hall, 1976); as a component of piperazine-modified aromatic
polyamides (Fujiwara et al., 1974); and as a modifier for phenolic
resins used in rapid curing compounds (Freeman et al., 1974); however,
these uses appear to be purely experimental,

Specific production data for 1,5-naphthalenediamine are not
available; however, the exclusion of this compound from the 1977

Directory of Chemical Producers, U.S.A. (Stanford Research Institute,

1977) implies that it is not produced in commercial quantities {(in
excess of 1000 pounds or $1000 in value annually).

The potential for exposure to l,5~naphthalenediamine may be
greatest for workers in the dye industry and persons engaged in

chemical research with this compound.



IT. MATERIALS AND METHODS

A, Chemicals

1,5-Naphthalenediamine was purchased from Carroll Products, Wood
River Junction, Rhode Island by the NCI for Mason Research Institute,
Worcester, Massachusetts, and chemical analysis was performed by Mid-
west Research Institute, Kansas City, Missouri. The experimentally
determined melting point of 190° to 191°C suggested a compound of
high purity based on its narrow range and its close proximity to the
value (190°C) reported in the literature (Pollock and Stevens, 1965).
Elemental analysis was consistent with clOHIONZ’ the molecular formula
for 1,5-naphthalenediamine. However, nonaqueous amine group titration
was approximately 89 to 90 percent of that expected on a theoretical
basis. Vapor-phase chromatography revealed one homogeneous peak, but
thin-layer chromatography utilizing two solvent systems (acetone:ammo-
nium hydroxide and methylethylketone:formic acid), each visualized with
254 nm and 367 nm light, indicated the presence of one nonmotile im-—
purity. Nuclear magnetic and infrared analyses were consistent with
the structure of the compound. Ultraviolet analysis showed ) at

max

232, 328 and 498 nm with ¢ values of 62,800, 10,640 and 9, respec-

tively. The literature (Sadtler Standard Spectra) indicates a \ a

max
at 328.5 nm with ¢ = 10,000 for 1,5-naphthalenediamine., The observed
€ at 328 nm was 10,640 (6 percent greater than expected).

Throughout this report the term 1,5-naphthalenediamine is used

to represent this compound.



B. Dietary Preparation

The basal laboratory diet for both dosed and control animals
consisted of Wayne Lab~Blox<>(Allied Mills, Inc., Chicago, Illinois).
1,5-Naphthalenediamine was administered to the dosed animals as a
component of the diet, Under an exhaust hood, proper amounts of the
chemical were removed from the stock bottle. The compound was
blended in an aluminum bowl with an aliquot of the ground feed.

Once visual homogeneity was attained, the mixture was placed into a
6 kg capacity Patterson-Kelley twin-shell stainless steel V-blender,
along with the remainder of the meal and blended for 20 minutes.
Prepared diets were placed in double plastic bags and stored in the
dark at 4°C. The mixture was used for 1 week only.

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. All animals were obtained from Charles River Breeding Labora-
tories, Inc., Wilmington, Massachusetts. Dosed and control animals
were received in separate shipments. Upon arrival, a sample of ani-
mals was examined for parasites and other signs of disease. All ani-
mals appeared to have parasites. They were treated with 3.0 gm of
piperazine adipate per liter of drinking water, ad libitum, for 3
days, followed by 3 days of plain tapwater and 3 subsequent days of

piperazine adipate administration. During this period, new cages



with fresh bedding were provided daily. Animals were held in quar-
antine by species for 2 weeks prior to initiation of test. Animals
were assigned to groups and distributed among cages so that 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 Dacronc> 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 14 months of study rats were housed in galvanized-steel
wire-mesh cages suspended over newspapers. Newspapers under cages
were replaced daily and cages and racks washed weekly. For the re-
mainder of the study, rats were held in suspended polycarbonate cages
equipped with disposable nonwoven fiber filter sheets. Clean bedding
and cages were provided twice weekly., SAN—I—CEﬁ:)corncob bedding
(Paxton Processing Company, Paxton, Illinois) was used for the first
2 months that rats were housed in polycarbonate cages. For the re-
mainder of the study, Aspen hardwood chip bedding (American Excelsior
Company, Baltimore, Maryland) was used. 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 shoe box type cages.
Cages were fitted with perforated stainless steel lids (Lab Products,
Inc., Garfield, New Jersey). Nonwoven fiber filter bonnets were used
over cage lids. Control mice were housed ten per cage for the first
month of study and five per cage thereafter. Dosed mice were held
five per cage throughout the study. Clean cages, lids, and bedding
were provided twice per week. SAN-I—CEﬂ:)was used during the first 9
months of study. A second corncob bedding (Bed-o—CobsCz The Andersons
Cob Division, Maumee, Ohio) was used for the next 8 months. Aspen
bedding 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 from 250 ml polycarbonate water bottles
equipped with rubber stoppers and stainless steel sipper tubes.
Bottles were replaced twice weekly and, for rats only, water was
supplied as needed between changes. Food and water were available
ad libitum.

Wayne Lab—Blox(D meal was supplied to rats for 12 months and mice
for 11 months from Alpine(D aluminum feed cups (Curtin Matheson Scien-
tific, Inc., Woburn, Massachusetts) containing stainless steel baffles.
After that period, meal was supplied from stainless steel gangstyle
food hoppers (Scientific Cages, Inc., Bryan, Texas). During the

2-year period of chemical administration, dosed animals were supplied



with meal containing the appropriate concentrations of 1,5-naphthalene-
diamine. Control animals had untreated meal available. Food hoppers
were changed on the same schedule as were cages. Food was replenished
daily in AlpineC)feed cups.

All rats utilized in the 1,5-naphthalenediamine bioassay were
housed in a room with other rats receiving diets containing* acetyl-
aminofluorene (53-96-3); sodium nitrite (76-32-00-0); L-arginine gluta-
mate (4320-30-3); N-butylurea (592-31-4); N,N-dimethyl-p-nitrosoaniline
(138-89-6); 2,5-toluenediamine sulfate (6369-59-1); 2,4-dinitrotoluene
(121-14-2); 4-nitroanthranilic acid (619-17-0); N-(l-naphthyl)ethylene-
diamine dihydrochloride (1465-25-4); 2-chloro-p-phenylenediamine sul-
fate (61702-44-1); aniline hydrochloride (142-04-1); and p-anisidine
hydrochloride (20265-97-8).

Dosed mice were in a room with mice intubated with m-cresidine
(102-50-1); and with other mice receiving diets containing N-(l-naph-
thyl)ethylenediamine dihydrochloride (1465-25-4) and 1H-benzotriazole
(95-14-7). Control mice were in a room with other mice receiving
diets containing hydrazobenzene (530-50-7); 2,3,5,6-tetrachloro—4~-
nitroanisole (2438-88-2); tris(2,3-dibromopropyl)phosphate (126-72-7);
N-(l-naphthyl)ethylenediamine dihydrochloride (1465-25-4); aniline

hydrochloride (142-04-1); and 2-chloro-o-phenylenediamine sulfate.

* . . .
CAS registry numbers are given in parentheses.



E. Selection of Initial Concentrations

In order to establish the maximum tolerated concentrations of
1,5-naphthalenediamine for administration to dosed animals in the
chronic studies, subchronic toxicity studies were conducted with both
rats and mice. Animals of each species were distributed among six
groups, each consisting of five males and five females. 1,5-Naphtha-
lenediamine was incorporated into the basal laboratory diet and sup-
plied ad libitum to five of the six rat groups and five of the six
mouse groups in concentrations of 0.03, 0.1, 0.3, 1.0, and 3.0
percent. The sixth group of each species served as a control group,
receiving only the basal laboratory diet. The dosed dietary prepa-
rations were administered for 8 weeks.

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 concentration
for the chronic bioassay.

Deaths were recorded for all groups of rats receiving concen-
trations of 0.3 percent or more. Mean body weight depression was
approximately 19 and 9 percent, respectively, in males and females
dosed with 0.1 percent 1,5-naphthalenediamine. The concentration
of 1,5-naphthalenediamine selected for administration as the high
dose in the rat chronic bioassay was 0.l percent.

Deaths were recorded for all groups of mice receiving concen-

trations of 0.3 percent or more and in the group of female mice



receiving 0.03 percent. Mean body weight depression was approximately
22 and 3 percent, respectively, in males and females dosed with 0.3
percent. Males receiving 0.l percent experienced mean body weight
depression of approximately 3 percent, while females receiving the
same concentration had a greater mean body weight than the controls.
The concentration of 1,5-naphthalenediamine selected for administra-
tion as the high dose in the mouse chronic bioassay was 0.2 percent.

F. Experimental Design

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

Rats were all approximately 7 weeks old at the time they were
placed on test. Dosed rats were born approximately 1 month earlier
than controls and were started on test 1 month earlier than controis.
The dietary concentrations of 1,5-naphthalenediamine administered
were 0.10 and 0.05 percent. Throughout this report those rats
receiving the former concentration are referred to as the high dose
groups and those receiving the latter concentration are referred to
as the low dose groups. The dosed rats were supplied with feed con-
taining 1l,5-naphthalenediamine for a total of 103 weeks, followed by
a 3- to 4-week observation period.

All mice were approximately 7 weeks old at the time they were

placed on test. Dosed mice were born approximately 1 month earlier
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TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
1,5-NAPHTHALENEDIAMINE FEEDING EXPERIMENT

1,5-NAPHTHALENE—

INITIAL DIAMINE OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 25 0 0 109
LOW DOSE 50 0.05 103
0 3
HIGH DOSE 50 0.10 103
0 3
FEMALE
CONTROL 25 0 0 110
LOW DOSE 50 0.05 103
0 3
HIGH DOSE 50 0.10 103
0 4

11



TABLE 2

DESIGN SUMMARY FOR B6C3Fl1 MICE
1,5-NAPHTHALENEDIAMINE FEEDING EXPERIMENT

1,5-NAPHTHALENE-

INITIAL DIAMINE OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 50 0 0 109
LOW DOSE 50 0.1 103
0 2
HIGH DOSE 50 0.2 103
0 2
FEMALE
CONTROL 50 0 0 109
LOW DOSE 50 0.1 103
0 2
HIGH DOSE 50 0.2 103
0 3

12



than controls and were started on test ! month earlier than controls.
The dietary concentrations of 1,5-naphthalenediamine administered
were 0.2 and 0.1 percent. Throughout this report those mice receiv-
ing the former concentration are referred to as the high dose groups
and those receiving the latter concentration are referred to as the
low dose groups. The dosed mice were supplied with feed containing
1,5-naphthalenediamine for a total of 103 weeks, followed by a 2~ to
3-week observation period.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment. Body weights were recorded twice weekly for the first
12 weeks of the study and at monthly intervals thereafter. 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. The
presence of tissue masses and lesions was determined by monthly ob-
servation and palpation of each animal.

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 con-

sisted of gross and microscopic examination of major tissues, organs,

13



and gross lesions taken from sacrificed animals and, whenever possi-
ble, 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, larynx, lungs and bronchi, trachea, bone marrow, spleen,
lymph nodes, thymus, heart, salivary gland, liver, gallbladder (mice),
pancreas, esophagus, stomach, small intestine, large intestine, kid-
ney, urinary bladder, pituitary, adrenal, thyroid, parathyroid, ear,
brain, testis, prostate, uterus, mammary gland, and ovary.

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

14



observations, 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
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
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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
used, it 1is 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
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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
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

17



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
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,
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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

There was no appreciable depression in mean body weight when
dosed rats were compared with their respective controls (Figure 2).

Subcutaneous masses were observed in 2 high dose, 3 low dose,
and 1 control males, and in 12 high dose, 3 low dose, and 2 control
females. Crusted cutaneous masses occurred in 4 high dose males, 1
low dose male, 2 low dose females, and 1 control female, while firm
nodular growths were detected in 1 high dose, 2 low dose, and 2
control males, and in 1 low dose female. Swelling of the eyes was
exhibited by 2 high dose males, 2 high dose females, and 2 low dose
females and swelling of the nose by 1 low dose male. Only 1 control
female experienced crusted lesions in the vaginal area while 4 low
dose and 9 high dose females were so effected. Alopecia was recorded
for 1 low dose female, emaciation was observed in 1 male and 1 female
control, and 1 female control exhibited abdominal distention.
B. Survival

The estimated probabilities of survival for male and female rats
in the control and !,5-naphthalenediamine~dosed groups are shown in
Figure 3. There was no significant positive association between
dosage and mortality for either male or female rats.

Adequate numbers of male rats were at risk from late-developing
tumors with 74 percent (37/50) of the high dose, 80 percent (40/50)

of the low dose and 68 percent (17/25) of the control surviving on
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FIGURE 2

GROWTH CURVES FOR 1,5-NAPHTHALENEDIAMINE CHRONIC STUDY RATS
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SURVIVAL COMPARISONS OF 1,5-NAPHTHALENEDIAMINE CHRONIC STUDY RATS
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test until the termination of the study. No lesions were reported
for the 4 control rats that died in week 55.

With 76 percent (38/50) of the high dose, 76 percent (38/50) of
the low dose and 64 percent (16/25) of the control rats surviving on
test until the termination of the study, adequate numbers of females
were at risk from late-developing tumors.

C. Pathology

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

The incidence of liver neoplasms in male and female rats admin-
istered 1,5-naphthalenediamine in the diet appeared to be increased
relative to controls. In female rats, tumors of the clitoral gland,
uterus, and C-cell neoplasms of the thyroid appeared to be related

to compound administration. The incidences of these tumors are as

follows:
MALES FEMALES
Con- Low High Con- Low High
trol Dose Dose trol Dose Dose
LIVER

(Number of animals with tissues
examined histopathologically) (25) (49) (49) (24) (50) (49)

Neoplastic Nodule 1 3 2 0 3
Hepatocellular Carcinoma 0 4 2 0 1

[ s

PREPUTIAL/CLITORAL GLAND
(Number of animals necropsied) (25) (49) (50) (24) (50) (50)

Carcinoma
Adenoma

o O
[N e
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MALES FEMALES
Con- Low High Con- Low High
trol Dose Dose trol Dose Dose

UTERUS AND ENDOMETRIUM
(Number of animals with tissues

examined histopathologically) - - - (24) (49) (48)
Adenocarcinoma 1 2 4
Endometrial Stromal Polyp 2 14 20
Endometrial Stromal Sarcoma 1 2 2
THYROID

‘(Number of animals with tissues

examined histopathologically) (21) (&7) (47)  (21) (49) (48)
C-Cell Adenoma 0 2 5 0 7 3
C-Cell Carcinoma 2 3 3 1 5 1

Neoplasms of the clitoral (preputial) gland were presented

grossly as round, fluctuant cystic subcutaneous lesions in the geni-
tal area, which on section were filled with pasty green material. On
microscopic examination, the cyst contents consisted of desquamated
epithelial cells, frequently mixed with leukocytes from secondary
inflammation. The inner portion of the cyst wall was lined by hyper-
keratinized squamous epithelium often thrown into papillary folds.
Peripheral to this was a zone of large, round glandular cells at least
a few of which had coarse, brightly eosinophilic cytoplasmic granules.
If the peripheral border appeared smooth and intact, the lesion was
classified as an adenoma. If there was disorganization of the glan-—

dular structure and invasion into the surrounding stroma, the tumor

was called a carcinoma.
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Thyroid C-cell tumors were observed in dosed female rats at
incidences increased relative to controls {4/48 [8 percent] high
dose, 12/49 [24 percent] low dose, 1/21 [5 percent] controls). C-
cell adenomas were discrete masses of these cells, often containing
small cysts lined by flat epithelium and containing colloid-like
material. 1In C-cell carcinomas, the tumor cells often assumed a
spindle shape and tended to invade surrounding tissue.

Uterine horns containing neoplasms were usually grossly enlarged.
The neoplasms themselves were varicolored, polypoid, frequently
gelatinous masses projecting into the uterine cavity. Endometrial
stromal polyps had a fibrous connective tissue core richly supplied
with large vessels. The surface of the polyps was covered with well-
differentiated endometrium which often formed glands in the superfi-
cial portion of the polyps. These tumors frequently became necrotic
at the tip and exhibited hemorrhage and secondary inflammation. In
a few rats, the connective tissue stroma of these lesions underwent
malignant transformation characterized by increased cellularity,
mitoses, and formation of plump, pleomorphic nuclei. Such tumors
were classified as stromal sarcomas. A uterine adenocarcinoma was a
collection of fairly well-differentiated glands arranged back-to-back
with no obvious intervening stroma. Nuclei of the glands were
markedly pleomorphic with frequent mitoses. There was invasion into

the myometrium and sometimes into extra uterine structures.
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There were instances in this study, as noted in the summary
tables, where neoplastic lesions occurred only in dosed animals,
or with increased frequency when compared to the control group. No
pulmonary neoplasms were found in the controls; alveolar/bronchiolar
tumors were seen in dosed rats of both sexes. There was only one
urinary tract neoplasm in a female control; a few more occurred in
dosed rats, both male and female. No gliomas of the brain were seen
in controls; a few gliomas were found in dosed rats of both sexes.
These neoplasms occurred in such small numbers that a conclusive
interpretation as to their significance is not possible.

Rats in all groups exhibited a variety of nonneoplastic inflam-
matory and degenerative changes, and none were associated with admin-
istration of the compound.

Based upon the results of this pathologic examination, 1,5-naph-
thalenediamine was carcinogenic to female Fischer 344 rats since
feeding of the compound was associated with adenomas and carcinomas
of the clitoral gland. 1In addition, 1,5-naphthalenediamine feeding
appeared to be associated with increased incidences of thyroid, liver
and uterine neoplasms in female rats and liver neoplasms in male
rats.

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
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE RATS TREATED WITH 1,5-NAPHTHALENEDIAMINE

Lz

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Subcutaneous Tissue: Fibromab 1/25(0.04) 3/49(0.06) 2/50(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— 1.531 1.000
Lower Limit —_— 0.133 0.056
Upper Limit -—— 78.493 56.712
Weeks to First Observed Tumor 99 106 102
Skin: Squamous-Cell Papillomab 2/25(0.08) 1/49(0.02) 1/50(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —-_— 0.255 0.250
Lower Limit - 0.005 0.004
Upper Limit —-— 4,707 4.616
Weeks to First Observed Tumor 109 106 106
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 0/25(0.00) 3/49(0.06) 4/47(0.09)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— Infinite Infinite
Lower Limit —-— 0.315 0.508
Upper Limit — Infinite Infinite
Weeks to First Observed Tumor - 104 106
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant Lymphomab 1/25(C.04) 10/49(0.20) 10/50(0.20)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -— 5.102 5.000
Lower Limit —_— 0.801 0.787
Upper Limit - 212.137 213.351
Weeks to First Cbserved Tumor 109 100 97
Liver: Hepatocellular Carcinoma or
Neoplastic NoduleP 1/25(0.04) 7/49(0.14) 4/49(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_ 3.571 2.041
Lower Limit -— 0.503 0.218
Upper Limit ——— 156.046 96.949
Weeks to First Observed Tumor 109 106 104
Pituitary: Adenoma NOS, Chromophobe
Adenoma, Acidophil Adenoma, or
Basophil Adenomab 2/22(0.09) 7/44(0.16) 11/44(0.25)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d ——— 1.75C 2.750
Lower Limit -— 0.376 0.683
Upper Limit ——— 16.36°F 24,081
Weeks to First Observed Tumor 98 96 €5
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Adrenal: Pheochromocytoma or Malignant
Pheochromocytomab 2/24(0.08) 4/48(0,08) 5/48(0.10)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.000 1.250
Lower Limit e 0.157 0.226
Upper Limit - 10.563 12.529
Weeks to First Observed Tumor 109 106 102
Thyroid: C-Cell Carcinoma’ 2/21(0.10) 3/47(0.06) 3/47(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.670 0.670
Lower Limit - 0.084 0.084
Upper Limit - 7.650 7.650
Weeks to First Observed Tumor 97 100 106
Thyroid: C-Cell Adenoma or C-Cell
Carcinomab 2/21(0.10) 5/47(0.11) 8/47(0.17)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.117 1.787
Lower Limit —_ 0.205 0.405
Upper Limit —— 11.249 16.445

Weeks to First Observed Tumor 97 100 104
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TABLE 3 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Pancreatic Islets: Islet-Cell Adenoma
or Islet-Cell CarcinomaP 1/25(0.04) 2/48(0.04) 5/45(0.11)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— 1.042 2.778
Lower Limit ——— 0.058 0.340
Upper Limit —— 60.184 128.213
Weeks to First Observed Tumor 98 106 104
Testis: Interstitial-Cell Tumorb 21/25(0.84) 44/49(0.90) 45/49(0.92)
P Values® N.S N.S. N.S.
Relative Risk (Control)d - 1.069 1.093
Lower Limit - 0.890 0.912
Upper Limit —— 1.325 1.324
Weeks to First Observed Tumor 97 94 65

Treated groups received doses of 0.05 or 0.10 percent in feed.

b

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

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

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

The probability

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

d

The 95% confidence interval on the relative risk of the treated group to the control group.
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TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN FEMALE RATS TREATED WITH l,S—NAPHTHALENEDIAMINEa

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 3/24(0.13) 7/50(0.14) 1/50(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 1.120 0.160
Lower Limit ~—— 0.287 0.003
Upper Limit ~— 6.292 1.890
Weeks to First Observed Tumor 94 76 103
Liver: Hepatocellular Carcinoma or
Neoplastic NoduleP 0/24(0.00) 4/50(0.08) 4/49(0.08)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —— Infinite Infinite
Lower Limit - 0.458 0.467
Upper Limit —— Infinite Infinite
Weeks to First Observed Tumor — 102 106
Pituitary: Adenoma NOS, Chromophobe
Adenoma, Acidophil Adenoma, or Baso-
phil AdenomaP 6/21(0.29) 10/50(0.20) 17/47(0.36)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.700 1.266
Lower Limit - 0.275 0.577
Upper Limit - 2.090 3.426
Weeks to First Observed Tumor 91 98 98
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Carcinoma NOS, Adenoma NOS,
Chromophobe Adenoma, Chromophobe Car-
cinoma, Acidophil Adenoma, or Basophil
Adenomab 6/21(0.29) 11/50(0.22) 18/47(0.38)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.770 1.340
Lower Limit —_— 0.312 0.618
Upper Limit — 2.262 3.606
Weeks to First Observed Tumor 91 88 98
Adrenal: Cortical Adenoma or Cortical
CarcinomaP 0/24(0.00) 3/50(0.06) 1/49(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— Infinite Infinite
Lower Limit —_—— 0.297 0.027
Upper Limit —— Infinite Infinite
Weeks to First Observed Tumor - 106 106
Adrenal: Pheochromocytomab 1/24(0.04) 0/50(0.00) 3/49(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)< — 0.000 1.469
Lower Limit —— 0.000 0.127
Upper Limit - 8.966 75.534
Weeks to First Observed Tumor 110 —— 106
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Carcinoma’ 1/21(0.05) 5/49(0.10) 1/48(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— 2.143 0.438
Lower Limit - 0.266 0.006
Upper Limit — 99.147 33.659
Weeks to First Observed Tumor 109 106 106
Thyroid: C-Cell Adenoma or C-Cell
CarcinomaP 1/21(0.05) 12/49(0.24) 4/48(0.08)
P Values® N.S. P = 0.046 N.S.
Departure from Linear Trend® P = 0.009 - -
Relative Risk (Control) — 5.143 1.750
Lower Limit —_— 0.855 0.192
Upper Limit _— 215.370 83.548
Weeks to First Observed Tumor 109 104 103
Thyroid: Papillary Carcinoma, Follicular-
Cell Carcinoma, or Papillary
Cystadenocarcinoma NOSP 1/21(0.05) 1/49(0.02) 3/48(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)S — 0.429 1.313
Lower Limit —— 0.006 0.115
Upper Limit - 32.983 67.452
Weeks to First Observed Tumor 110 106 99
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Thyroid: Papillary Carcinoma, Follicular-
Cell Carcinoma, Papillary Cystadenocar-
cinoma NOS, or Papillary CystadenomaP 1/21(0.05) 2/49(0.04) 4/48(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.857 1.750
Lower Limit -— 0.648 0.191
Upper Limit - 49,555 84,310
Weeks to First Observed Tumor 110 106 81
Mammary Gland: Fibroadenomab 4/24(0.17) 5/50(0.10) 13/50(0.26)
P Valuesc N.S N.S. N.S.
Relative Risk (Control)d - 0.600 1.560
Lower Limit —— 0.145 0.556
Upper Limit - 2.812 6.019
Weeks to First Observed Tumor 109 102 98
Mammary Gland: Fibroadenoma, Adenocar-
cinoma NOS, or Papillary Adenocarcinoma 4/24(0.17) 5/50(0.10) 14/50(0.28)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — 0.600 1.680
Lower Limit - 0.145 0.609
Upper Limit - 2.807 6.412
Weeks to First Observed Tumor 109 102 98
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Clitoral Gland: Carcinoma NOS® 1/24(0.04) 3/50(0.06) 8/50(0.16)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.440 3.840
Lower Limit - 0.125 0.566
Upper Limit —_— 75.487 168.221
Weeks to First Observed Tumor 110 106 69
Clitoral Gland: Adenoma NOS or
Carcinoma NOSP 1/24(0.04) 3/50(0.06) 13/50(0.26)
P Values® P = 0.003 N.S. P = 0.021
Relative Risk (Control)d - 1.440 6.240
Lower Limit — 0.125 1.043
Upper Limit —_—— 74.077 258.268
Weeks to First Observed Tumor 110 106 69
Uterus: Endometrial Stromal Polypb 2/24(0.08) 14/49(0.29) 20/48(0.42)
P Values® P = 0.003 P = 0.043 P = 0.003
Relative Risk (Control)d —— 3.429 5.000
Lower Limit - 0.892 1.385
Upper Limit —— 29,588 41.202
Weeks to First Observed Tumor 102 88 96
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TABLE 4 (CONCLUDED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Uterus and Endometrium: Adenocarcinoma
Nosb 1/24(0.04) 2/49(0.04) 4/48(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.980 2.000
Lower Limit —_— 0.054 0.216
Upper Limit - 56.627 96.367
Weeks to First Observed Tumor 110 104 106
Zymbal's Gland: Sebaceous Adenocar-
cinoma 0/24(0.00) 0/50(0.00) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - —_— Infinite
Lower Limit —_— - 0.296
Upper Limit - - Infinite
Weeks to First Observed Tumor —— —— 89

4Treated groups received doses of 0.05 or 0.10 percent in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

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

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

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

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



every type of tumor in either sex where at least two such tumors were
observed in at least one of the control or 1,5-naphthalenediamine-~
dosed groups and where such tumors were observed in at least 5 per-
cent of the group.

For female rats an increased incidence of endometrial stromal
polyps was observed in both the high and low dose groups compared to
the control group. The Cochran-Armitage test indicated a significant
(P = 0.003) positive association between compound administration and
tumor incidence. The Fisher exact tests supported this result with a
significant (P = 0.003) comparison of the high dose group to the con-
trol; for the low dose comparison the probability level was P = 0,043,
a marginal result which was not significant under the Bonferroni cri-
terion. Based on these results, the administration of 1,5-naphthal-
enediamine was associated with an elevated incidence of endometrial
stromal polyps in female rats.

A number of adenomas NOS and carcinomas NOS of the clitoral gland
were observed in female rats. The Cochran-Armitage test indicated a
significant (P = 0.003) positive assoclation between dose and the
combined incidence of adenomas NOS or carcinomas NOS of the clitoral
gland. The Fisher exact test comparing high dose to control was also
significant (P = 0.021). In historical data collected by this labora-
tory for the NCI Carcinogenesis Testing Program, 4/249 (2 percent) of
the untreated female Fischer 344 rats had one of these tumors, com-

pared to the 13/50 (26 percent) observed in the high dose group in
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this biocassay. Based upon these statistical results, the administra-
tion of 1,5-naphthalenediamine was associated with an elevated inci-
dence of clitoral gland neoplasms in female rats.,

For females the Fisher exact test comparing control to low dose
for the combined incidence of C-cell adenomas or C-cell carcinomas of
the thyroid had a probability level of P = 0.046, a marginal result
which was not significant under the Bonferroni criterion.

Based on these statistical tests, it is concluded that 1,5-naph-
thalenediamine was carcinogenic for female rats, producing tumors of

the clitoral gland and uterus.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

Mean body weight depression was readily apparent in dosed male
mice when compared to controls. A similar but less pronounced trend
was evident in dosed females (Figure 4).

One low dose male had a soft subcutaneous mass on the leg and
two males in this group had palpable abdominal masses. Firm nodular
growths developed in one low dose male and two high dose females.
Alopecia was observed in 27 control males, 16 low dose males, 4 high
dose males, 25 control females, and 3 low dose females. Two low dose
and two high dose males experienced noticeable swelling of the eyes.
Abdominal distention was observed in one control male and one control
female mouse.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and 1,5-naphthalenediamine-dosed groups are shown in
Figure 5. There was no significant positive association between dos-
age and mortality for either male or female mice.

Adequate numbers of male mice were at risk from late-developing
tumors with 58 percent (29/50) of the high dose, 78 percent (39/50)
of the low dose and 66 percent (33/50) of the controls surviving on
test until the termination of the study. The 6 control male mice
that died in week 11 were autolyzed, as were 2 of the 4 high dose

male mice that died in week 41.
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For female mice, with 68 percent (34/50) of the high dose, 82
percent (41/50) of the low dose and 60 percent (30/50) of the control
mice surviving on test until the termination of the study, adequate
numbers were at risk from late-developing tumors.

C. Pathology

Histopathologic findings on neoplasms in mice are summarized in
Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are
summarized in Appendix D (Tables D1 and D2).

Dietary administration of 1,5-naphthalenediamine produced an
increase in hepatocellular neoplasms in female mice, and it produced
a dose-related increase in thyroid neoplasms and compound-related
nonneoplastic thyroid lesions in both sexes. The compound-related
lesions are summarized below:

MALES FEMALES

Con- Low  High Con- Low  High
trol Dose Dose trol Dose Dose

LIVER
(Number of animals with
tissues examined histo-

pathologically) (39) (45) (43)  (46) (49) (46)
Hepatocellular Carcinoma 12 10 7 1 25 16
Hepatocellular Adenoma 0 3 6 0 3 11
THYROID

(Number of animals with
tissues examined histo-
pathologically) (38) (46) (43) (44) (49) (45)
Follicular-Cell Adenoma
(Papillary or Follicular-Cell
Adenoma, Papillary

Cystadenoma) 0 8 16 2 17 14
Follicular-Cell Carcinoma 0 1 1 2 0 1
Follicular-Cell Hyperplasia 2 12 9 2 1 4
C-Cell Adenoma 0 2 0 0 1 2
C-Cell Carcinoma 0 0 4 0 1 6
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In male mice, dietary administration of the compound did not
increase the incidence of hepatocellular neoplasms, whereas dosed
females showed a striking increase in hepatocellular carcinomas and
hepatocellular adenomas.

Grossly, hepatocellular neoplasms appeared as smooth, nodular,
rounded masses distorting the normal shape of the liver. Color
varied, many neoplasms appearing pale tan or dark red. Microscopic-—
ally, hepatocellular carcinomas were expansive masses of hepatocytes
exhibiting loss of normal architectural pattern, the cells being
arranged in sheets or trabeculae instead of the normal lobules,
Nuclei were frequently uniform, although variable amounts of pleomor-
phism did occur. The cytoplasm was either basophilic or acidophilic,
sometimes varying from one region of the tumor to another, and was
frequently pale. Lesions classified as hepatocellular adenomas were
smaller, usually better differentiated, and were less pleomorphic
than the hepatocellular carcinomas.

The criteria for classification of thyroid neoplasms in mice
were the same as those used to classify thyroid neoplasms in rats.
The nonneoplastic thyroid lesions found in dosed mice were similar
to those in the rats but occurred in higher incidences. Hyperplasia
of follicular cells (focal, papillary or adenomatous) were found in
2/38 (5 percent) control, 12/46 (26 percent) low dose, and 9/43 (21
percent) high dose male mice. Abundant golden brown pigment was seen

in follicular epithelium, colloid, and macrophages. In the mice,
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there were frequent foci of lymphocytes in the thyroid parenchyma and
occasional cystic areas filled with amorphous material containing
long clefts suggesting cholesterol crystals.,

Three transitional-cell papillomas occurred in the bladder or
urethra of dosed mice (two high dose males and one high dose female),
but none occurred in controls.

Based upon the results of this pathologic examination, 1,5-
naphthalenediamine was carcinogenic to B6C3Fl mice, producing
hepatocellular neoplasms in females and thyroid neoplasms in both
sexes.

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 tumor in either sex where at least two such tumors
were observed in at least one of the control or 1,5-naphthalenedia-
mine-dosed groups and where such tumors were observed in at least 5
percent of the group.

For both male and female mice elevated incidences of thyroid tu-
mors were observed in the dosed groups. In female mice the Cochran-
Armitage test indicated a significant (P = 0.005) positive association
between dietary concentration and the incidence of C-cell carcinomas.
This was supported by a significant (P = 0.014) Fisher exact test for
the high dose group. For males the Cochran-Armitage test result

was also significant (P = 0.017), but the Fisher exact tests were
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

a
SPECIFIC SITES IN MALE MICE TREATED WITH 1,5-NAPHTHALENEDIAMINE

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinomab 2/39(0.05) 3/46(0.07) 0/45(0.00)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.272 0.000
Lower Limit —_— 0.153 0.000
Upper Limit -— 14.686 4,478
Weeks to First Observed Tumor 1069 82 -
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar CarcinomaP 4/39(0.10) 9/46(0. 20) 2/45(0.04)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0.037 —— —
Relative Risk (Control)d - 1.908 0.433
Lower Limit - 0.582 0.041
Upper Limit — 7.882 2,871
Weeks to First Observed Tumor 109 82 105
Hematopoietic System: Malignant
LymphomaP 13/39(0.33) 14/47(0.30) 5/49(0.10)
P Values® P = 0.007(N) N.S. P = 0.008(N)
Relative Risk (Control)d - 0.894 0.306
Lower Limit 0.448 0.094
Upper Limit ——— 1.817 0.829
Weeks to First Observed Tumor 100 82 95




9%

TABLE 5 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinomab 12/39(0.31) 10/45(0.22) 7/43(0.16)
P ValuesC N.S. ‘ N.S. N.S.
Relarive Risk (Control)d R 0.722 0.529
Lower Limit - 0.318 0.198
Upper Limit — 1.620 1.306
Weeks to First Observed Tumor 86 88 105
Liver: Hepatocellular Carcinoma or
Hepatocellular Adenomab 12/39(0.31) 13/45(0.29) 13/43(0.30)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 0.939 0.983
Lower Limit - 0.453 0.473
Upper Limit - 1.981 2.071
Weeks to First Observed Tumor 86 88 105
Thyroid: C-Cell Carcinoma’ 0/38(0.00) 0/46(0.00) 4/43(0.09)
P Values® P = 0.017 N.S. N.S.
Relative Risk (Control)d —_— —_— Infinite
Lower Limit —— - 0.825
Upper Limit - - Infinite

Weeks to First Observed Tumor ——- - 105
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TABLE 5 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Carcinoma or C-Cell
Adenomab 0/38(0.00) 2/46(0.04) 4/43(0.09)
P Values® P = 0.044 N:S. N.S.
Relative Rigk (Control)a -— Infinite Infinite
Lower Limit - C.246 0.825
Upper Limit ——— Infinite Infinite
Weeks to First Observed Tumor —-— 105 105
Thyroid: Papillary Adenoma, Follicular-
Cell Adenoma, or Papillary Cystadenoma
Nosb 0/38(0.00) 8/46(0.17) 16/43(0.37)
P Values® P < 0.001 P = 0.006 P < 0.001
Relative Risk (Control)d - Infinite Infinite
Lewer Limit -— 1.96G5 4,523
Upper Limit —— Infinite Infinite
Weeks to First QObserved Tumor —_—— 105 a8

#Treated groups received doses of 0.1 or 0.2 percent in feed.
Number of tumor-bearing animals/nurber of animals examined at site (proportion).

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

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



TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN FEMALE MICE TREATED WITH 1,5-NAPHTHALENEDIAMINE

8Y

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinomab 0/49(0.00) 1/48(0.02) 3/46(0.07)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d ~— Infinite Infinite
Lower Limit ~— 0.055 0.638
Upper Limit —— Infinite Infinite
Weeks to First Observed Tumor ~— 89 91
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 0/49(0.00) 10/48(0.21) 5/46(0.11)
P Values® N.S. P = 0.001 P = 0.024
Departure from Linear Trend® P = 0.005 —-_— —-——
Relative Risk (Control)d - Infinite Infinite
Lower Limit - 3.037 1.347
Upper Limit —-— Infinite Infinite
Weeks to First Observed Tumor - 89 91
Hematopoietic System: Leukemia or
Malignant Lymphoma 13/49(0.27) 19/50(0.38) 5/46(0.11)
P Values® N.S. N.S. P = 0.045(N)
Departure from Linear Trende P = 0.011 — -
Relative Risk (Control)d — 1.432 0.410
Lower Limit -— 0.760 0.124
Upper Limit - 2,781 1.117
Weeks to First Observed Tumor 57 63 105
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TABLE 6 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinomab 1/46(0.02) 25/49(0.51) 16/46(0.35)
P Values® P = 0.001 P < 0.001 P < 0.001
Departure from Linear Trend® P < 0.001 - —_—
Relative Risk (Control)d - 23.469 16.000
Lower Limit - 4.156 2.683
Upper Limit - 906.346 646.516
Weeks to First Observed Tumor 109 74 99
Liver: Hepatocellular Adenoma or
Hepatocellular CarcinomaP 1/46(0.02) 28/49(0.57) 27/46(0.59)
P Values® P < 0.001 P < 0.001 P < 0.001
Departure from Linear Trende P = 0.002 —— -—
Relative Risk (Control)d _—— 26.286 27.000
Lower Limit —_— 4.741 4.874
Upper Limit - 1030.801 1027.943
Weeks to First Observed Tumor 109 74 99
Stomach: Squamous-Cell Papillomab 0/41(0.00) 3/47(0.06) 0/46(0.00)
P Values® N.S. N.S. N.S.
Departure from Linear Trende P = 0.017 - -
Relative Risk (Control)d S Infinite ——
Lower Limit - 0.529 o
Upper Limit —_— Infinite -
Weeks to First Observed Tumor - 105 —_—
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TABLE 6 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Adenoma NOS, Chromophobe
Adenoma or Acidophil AdenomaP 3/34(0.09) 4/35(0.11) 1/30(0.03)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 1.295 0.378
Lower Limit —_— 0.238 0.007
Upper Limit -— 8.188 4.424
Weeks to First Observed Tumor 109 105 106
Adrenal: Pheochromocytomab 3/46(0.07) 0/44(0.00) 0/44(0.00)
P Values® P = 0.040(N) N.S. N.S.
Relative Risk (Control)d - 0.000 0.000
Lower Limit - 0.000 0.000
Upper Limit -— 1.731 1.731
Weeks to First Observed Tumor 68 —— —_—
Thyroid: C-Cell Carcinomab 0/44(0.00) 1/49(0.02) 6/45(0.13)
P Values® P = 0.005 N.S. P = 0.014
Relative Risk (Control)d —-— Infinite Infinite
Lower Limit -— 0.048 1.574
Upper Limit -—= Infinite Infinite
Weeks to First Observed Tumor - 105 105
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TABLE 6 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Adenoma or C-Cell
Carcinomab 0/44(0.00) 2/49(0.04) 8/45(0.18)
P Values® P = 0.001 N.S. P = 0.003
Relative Risk (Control)d — Infinite Infinite
Lower Limit — 0.267 2.250
Upper Limit —— Infinite Infinite
Weeks to First Cbserved Tumor — 105 41
Thyroid: Papillary Adenoma, Follicular-Cell
Adenoma, or Papillary Cystadenoma NOSP 2/44(0.05) 17/49(G.35) 14/45(0.31)
P Values® P = 0.003 P < 0.001 P = 0.001
Departure frcm Linear Trend® P = 0.025 - -
Relative Risk (Control)d -— 7.633 6.844
Lower Limit —— 1.971 1.709
Upper Limit -— 64.662 58.827
Weeks to First Cbserved Tumor 80 105 91

qTreated groups received doses of 0.1 or 0.2 percent in feed.

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

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

the control group when P < 0.05; otherwise, rot significant (N.S.) is indicated.

The probability

level for the Fisher exact test for the comparison cf a treated group with the control group is
given beneath the incidence of tumcrs in the treated group when P < 0.05; otherwise, nct signifi-
cant (N.S8.) ie indicated. For beth Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the control group.

d o . . . . X ,
The 9657 confidence interval cn the relative risk of the trested group to the centrol grcup.

®The probability Jevel of the test for departure from linear trend is given bteneath the cortrcl

grcup when P < (.05,



not. When incidences were combined so that the numerator represented
mice with either a papillary adenoma, a follicular-cell adenoma, or a
papillary cystadenoma of the thyroid, the Cochran-Armitage test indi-
cated a significant positive association between dietary concentration
and tumor incidence for both males (P < 0.001) and females (P = 0.003).
These were supported by significant (P < 0.006) Fisher exact test
results in each sex for comparisons of each dosed group to the control
group., Based on these results, the administration of 1l,5-naphthalene-
diamine was associated with the incidence of thyroid neoplasms in both
male and female mice.

For females an increased incidence of hepatocellular carcinomas
was also observed among the dosed mice. The Cochran—-Armitage test
indicated a significant (P = 0.00l) positive association between dose
and incidence. This was supported by significant (P < 0.001) com-
parisons of both the high and low dose to the control group using
the Fisher exact test., Based on these results the administration of
1,5-naphthalenediamine was associated with the incidence of hepato-
cellular carcinomas in female mice.

For female mice, when the incidence of alveolar/bronchiolar
adenomas and alveolar/bronchiolar carcinomas were combined, an in-
creased incidence in the dosed groups was noted. The Fisher exact
test was significant.for both the high (P = 0.024) and low (P = 0.001)
dose groups. The departure from linear trend was significant since

tumor incidence was increased more in the low dose than in the high
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dose group. In historical control data compiled by this laboratory
for the NCI Carcinogenesis Testing Program, 17/275 (6 percent) of the
untreated female B6C3Fl mice had an alveolar/bronchiolar neoplasm.
Based upon these results the administration of 1,5-naphthalenediamine
was associated with the incidence of alveolar/bronchiolar neoplasms
in female mice.

For females the Fisher exact test comparing the incidence of
leukemia or malignant lymphoma in high dose mice with that in the
controls had a probability level in the negative direction of
P = 0.045, a marginal result which was not significant under the
Bonferroni criterion.

Also for females the Cochran-Armitage test showed a significant
(P = 0.040) negative association between dose and the incidence of
adrenal pheochromocytomas, but the Fisher exact tests were not sig-
nificant.

In male mice the possibility of a negative association between
dose and the incidence of malignant lymphomas or leukemia was noted.

Based upon these statistical results the administration of 1,5-
naphthalenediamine was associated with the increased incidence of
thyroid neoplasms in male mice and of thyroid neoplasms, of hepato-
cellular carcinomas, and of alveolar/bronchiolar neoplasms in female

mice.
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V. DISCUSSION

There were no significant positive associations between dietary
concentrations of l,5-naphthalenediamine and mortality in either sex
of rats or mice. In all groups adequate numbers of animals survived
sufficiently long to be at risk from late-developing tumors.

Several uterine neoplasms occurred in dosed female rats at higher
incidences than in corresponding controls. There was a significant
positive association between dietary concentration of the compound
and the incidences of endometrial stromal polyps in female rats. 1In
addition, the high dose to control Fisher exact comparison was sig-
nificant. Endometrial stromal sarcomas were observed in two low dose
and two high dose female rats, but not in coéntrols. Uterine adenocar-
cinomas occurred at a higher incidence in the high dose female rat
group than in the control group, but the difference in tumor incidence
was not statistically significant.

The administration of 1,5-naphthalenediamine was associated with
an elevated incidence of clitoral gland neoplasms in female rats.
There was a significant positive association between the concentration
of the chemical added to the diet and the incidence of either adenomas
or carcinomas of the clitoral gland in female rats. The incidence of
either of these neoplasms in the high dose female rat group was
significant relative to the incidence in the control group.

Elevated incidences of thyroid neoplasms were observed among
dosed mice. For mice of both sexes there were significant positive
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associations between dietary concentration of 1,5-naphthalenediamine
and the incidences of thyroid C-cell carcinomas. For the females the
high dose to control Fisher exact comparison supported the finding;
this was not true for males., When the mice were grouped so that the
numerator of the incidence represented those animals with a papillary
adenoma, a follicular-cell adenoma, or a papillary cystadenoma of

the thyroid, the Cochran-Armitage test was significantly positive for
both males and females and all the Fisher exact comparisons supported
the findings.

The incidence of hepatocellular carcinomas in female mice was
significantly associated with increased concentration of 1,5-naphtha-
lenediamine. 1In addition, the high dose to control and the low dose
to control Fisher exact comparisons were significant. The incidence
of alveolar/bronchiolar adenomas was significant, relative to con-
trols, in both the low dose and the high dose female mouse groups.

Under the conditions of this bioassay, 1,5-naphthalenediamine
was carcinogenic in female Fischer 344 rats, causing clitoral and
uterine neoplasms. 1,5-Naphthalenediamine was also carcinogenic for
B6C3F]1 mice, producing thyroid neoplasms in males and neoplasms of the
thyroid, liver, and lung in females. Insufficient evidence was pro-

vided for the carcinogenicity of the compound in male Fischer 344 rats.
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Review of the Bioassay of 1,5-Naphthalenediamine¥
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 biocassay 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 officlals, and quasi-public health and research
organizations. Members have been selected on the basis of
thelr experience in carcinogenesis or related fields and,
collectively, provide expertise in chemistry, blochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse is charged with the responsi-
bility of providing a peer review of reports prepared on
NCI-sponsored biocassays of chemicals studied for carcinogenic-
ity. It is in thils context that the below critique is given
on the biocassay of 1,5-Naphthalenediamine for carcinogenicity.

The reviewer agreed with the conclusion in the report
that 1,5-Naphthalenediamine was carcinogenic in treated
female rats and in both sexes of mice. He noted that the
study was conducted in a room in which other compounds were
under test. Based on the experimental findings, he con-
cluded that 1,5-Naphthalenediamine may pose a carcinogenic
risk to humans. The reviewer moved that the report on the
bioassay of 1,5-Naphthalenediamine be accepted as written.
The motion was approved without objection.

Clearinghouse Members present:

Arnold 1L.. Brown (Chairman), Mayo Clinic

Paul Nettesheim, National Institute of Environmental
Health Sciences

Verne Ray, Pfizer Medical Research Laboratory

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

Michael B. Shimkin, University of California at San Diego

Louise Strong, University of Texas Health Sciences Center

¥ Subsequent to this review, changes may have been made
in the bioassay report either as a result of the review
or other reasons. Thus, certain comments and criticisms

reflected 1n the review may no longer be appropriate.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH 1,5-NAPHTHALENEDIAMINE






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH 1,5-NAPHTHALENEDIAMINE

................ . e e 4Dl e e A D D A e e L e e e e e

CONTROL {UNTR)  LOW DOSE HIGH DOSE
01-0330 01-0280 01- ozes

ARIMALS INITIALLY TK STUDY 25 50 50

ININALS NECROPSIFD 25 49 50

ANIMALS EXANINED HISTOPATHOLOPICALL!'“ 25 49 49

INTEGUNENTARY SYSTEN

*SKIN {25) {49) {50)
SQUANNES CELL PAPTLLONA 2 (8%) 1 (2%) 1 (2%)
SEBACEOUS ADENOCARCINOMA 1 22%)

FPIBROUS HISTIOCYTNNMA 1 12%)

*SUBCUT TISSUE (25) (49) {50)
FIBRROMA 1 :4%) 3 !6%) 2 %)
LIPOMA 1 02%)

FESPIRATORY SYSTEM

SLARYNX 125) 89 150)
PRPTLILICMA, NOS 1 (2%)

$TRACHEA () (16) “3)
PAPILLOMA, KOS 1 (B%)

$LUNG (25%) (49) (47)
ADENOCARCINOMA, NNS, METASTATIC 1 (2%)
ALVEOLAR/BRONCHEIOLAR ADEROMA 1 12%) 4 19%)
ALVFOLAR/BRONCHIOLAR CARCINOMA 2 4%y
C-CELL CARCINOMA, WETASTATIC 1 2%
SFBRCFOUS ADEWOCARCYNOMA, METAST 1 12%)
PHEOCHROMICYTOMA, arTASTnvrc 1 4%)

HEMATOPOIETIC SYSTEM

*MULTTPLE ORGANS 3%y 149) 5N
LFUKEMTIA,NOS 1 (2%)
UNDIFFERENTIATED LEUKENIA 10 :20%) 4 8%)
MYELOMONOCYTIC LEUKERIA 1 :4%) 1 12%)

- .~ RYUPHOCYIIC IFUKENIA 2.24%)

¢ NUMBER OF AHINALS WITH TISSUE EXANINED MICROSCOPICALLY
¢ NUMBFR OF BNIMALS WECRCESTED
**EYCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A1 (CONTINUED)

--------- - e s " A o P n ) O e O S e

. CONTROL (8NTR) 1CW DOSE HIGH DOSE
01-0330 01-0280 01-028%
#MANDIBOULA® L. NODF 12u) (a7 U7
C-CELL CMRCINOMA, METASTATIC 1 (4%)
SEBACEOUS ADENOCARCINOMA, METAST 1 (2%)
NEURTLEMOMA, METASTATIC 1 12%)
$MEDIASTINAL L.KODE (2u) 47) (87
SEBACEOUS ADENOCARCINOMA, METAST 1 (2%)
$MESENTERIC L. NODE {2 47 (47)
LYMPHANGTOMA 1 2%
$LIVE® {25y 49) 49)
UNCTFPPERENTIATED LEOKENMIA 1 (2%)
$THYMUS "y (35) (36)
THYMONA 1 (3%
MALIG.LYMPHOMA, LYNPBOCYTIC TYPE 1 :3%)
CIRCULATORY SYSTEN
NONE
..................................................... e mccccmccmedmcmecnmeem—e————
DIGESTIVE SYSTEM
#SALIVARY GLAND {25y (47) 46
ADENOCARCINOMA, NOS 1 (2%)
FIBROSAPCOMA 1 12%)
WEURILEMOMA, MALIGNANT 1 12%)
$LIVER 25) (49) (49)
NEOPLASTIC NODULE 1 (4%) 3 {6%) 2 (%)
HEPATOCELILULAR CARCINOMA 4 8%) 2 Wx)
LYNPHANGIOMA 1 2%)
#STOMACH 24y 47) an
SQUAMOUS CELL PAPILLONA 1 (2%)
URTNARY SYSTEN
$KIDNEY 128) {49 ne)
1TIPONA 1 (2%}
#ORINAPY ELADDER (25) (49) (48)
TRANSITIONAL-CELL CARCINOMA 1_12%)

§ NUMBER OF ANIMALS WTITH TISSUE EXAMINED MICROSCOPICALLY

% NOUMBEF OF ANIMALS RECROPSIED

A-4



TABLE A1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HYGH LOSE
01-0330 01-0280 n1-0285

ERDOCPINE SYSTEM

#PITUITARY (223 (44) (uu)
CARCINOMA,ROS 1 (2%)
ADENQMA, NOS 2 19%) 1 12%) 1 12%)
CHROMOPHOBE ADENOMA 3 7%) 7 {16%)
ACIDOPHTTI ADENONA 1 {2%)
ACIDOPHIL CARCINOMA 1 (2%)
BASOEHIL ADENONMA 3 17%) 2 S5%)
INTERSTITIAL-CELL TUMOR, METASTA 1 12%)

#ADRENAL 128y (u8) (48)
CORTICAL ADENOMA 1 (2%)

PHEOCHROMOCYTOMA 1 u%) 3 (6%) 5 1C%)
PHEOCHROMOCYTOMA, MALIGNANT 1 {4%) 1 :2%)
NEUPORLASTOMA - 1 12%)

$THYROTD 21 (47) 147)
FOLLICULAR-CELL ADENOMA 1 (5% 1 (2%
C-CELL RDENOMA 2 (u%) 5 (11%)
C-CELL ~ARCINOMA 2 19%) 3 {6%) 3 16%)
SEBACEQUS ADENOCARCINOMA, METAST P 1 12%)

PAPTLLARY CYSTADENOCARCIKOMY,¥OS 1 12%)

#PARATHYROID (13) (24) (28)
ADENOMA, NOS 1 (4%)

#PANCPRATIC ISLETS (2%) (48) (4s)
ISLET-CELL ADENOMA 1 (% 1 (2%) 4 (9%)
ISLET-CELL CARCINOMA 1 {2%) 1028

REPRODUCTITVE SYSTEM

*HANNARY GLAND 125) 149) 1
ADENOCARCINOMA, NOS 1 (2%
FIBROADENOMA 1 2%)

*PREPUTIAL GLAND £25) (49) (50)
CARCINOMA,NOS 1 2%
ADENOMA, NOS 1 2%

#TESTIS (25) 9 {#9)
INTERSTITIAL-CELL TUBOR 21 (84%) 44 (90%) 45 (92%)

—medNIEBSTIITIAL-CF1L_ TUMOR, MALIGNA 1.:2%) -

¢ NUNBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICRILY
* NUMBER OF ANIMAIS NECRCPSIED
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TABLE Al (CONTINUED)

CONTROL {UNTR) L1CW DCSE HIGH DOSE
01-0330 01-0280 n1-0285
NERVOUS SYSTEM
#ERAIN 125) 9y 7)
CARCINCMA, NOS, METASTATIC 1 (2%)
GLINMA, NOS 1 12%) 1 12%)
#CEREBFLLOM (25) (49) (©7)
GLTOMA, WOS 1 (2%)
SEECIAL SENSE ORGANS ,
*EAR CAWNAL 125) P ] 50)
SQUAMNUS CELL CARCINCRA 1 (4%
*ZYMBAL'S GLAND (2%) w9y (50)
SEBACEOUS ADENOCARCINOMA 1.2%
MUSCULOSKELFTAL SYSTEM
NONTF
EOLY CAVITIES
*#BODY CAVITIES (25) (49) (50)
MESOTHELTOMP, NOS 1 (2%)
MESOTHELIOMA, MALIGNAKT 1 12%)
*ABLOMIN®L CAVITY (25) (49} (50)
OSTEOSARCONA 1 2%

ALL OTHEP SYSTEMS

TAIL
SQUANOUS CEIL PAPILLCHNA

¢ NUNBER OF ANIMALS WYTH TISSUE EXAMINED MICPOSCOPICALLY
* WOMBER OF ANTMALS NECRCPSIED

A-6



TABLE Al (CONCLUDED)

e U e m e e e m e - —————-- g —rea—-

PNTMAL DISFOSITION SUMMARY

ANTMALS INTTIALLY IN STUDY
NPTURAL DEATHR
MORIBUND SACRIFICE
SCHELULFD SACRIFTCE
ACCIDENTALIY KTILED
TEPKINRI SICRIFICS
PNIMAL MISSIRG

& TNCLUDES AUTOLYZFD AWIMALS

,rem e e e e —.—— - emmer .., - —————————— e —m-—— O

TUMOK SUMMARY

TOTAL ANIMALS WITH PRTMARY TUMORS*
TOTALL FRIMARY TUMMPS

TOTAL ANTMALS WIT™H BEWIGN TUMCRS
TNT2L BFNIGN TDMORS

TO™AL ANIMALS WITH MMIIGNANT TOUMOES
TOTAL MALIGNANT TOMORS

TATAT ANIMALS WITH SECONDARY TUMORS#
TOTRY SECONDARY TUMFRS

TOTRL ANIMRLS WITH TANMCRS UNCERTATIN-
BENIGN IR MAIIGNRNT
TOTAL UNCERTAIN TUMCES

TOTAL ANIMALS WITH TOMCRS UNEERTRIN-
PEINAPY OR METASTATIC
TOTAL UNCLPTRIN THWCRS

CONTROL {UNTR) 10W DOSE
n1-0339 91-0289
25 50

5 5
3 5,
1" g
21 47
35 96
21 " ug
29 87
s 19
5 %
2 4
2 &
1 &
3 &

* PRIMRWY TOMORS: PLI TUMORS EXCEPT SECONDA®Y TUNNRS
f# SFCOCNDARY TUMORS: METRSTATIC TUMORS OR TNMORS INVASTVE INTO AN ADJACENT OFRGAN

net

HIGH DOSE
N1-0285

50

o

37

49

e

49
87

24
30



TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS
TREATED WITH 1,5-NAPHTHALENEDIAMINE

CONTRNL (UNTR) LOW DOSE HIGH DOSE
02-0331 n2-0280 02-028%
INIMALS INITIALLY IN STUDY 28 50 5D
ANTMALS NECFORSTED 24 50 54
ANTMALS EXAMINED HISTOEATHOLOGTCALLY¥¥ 24 50 50
THTEGUMRNTARY SYSTEHW
*SKTN (2u) (50) (50)
SQUENNUS CELI CIRCINOMA 2wy
FFSPIRMTORY SYSTEM
#TRACHEY 23} 15) 10)
PAPILLCMZL, NOS 1 (10%)
#LUNG {26} (50) (50}
ALVFOLAR/BRONTHIOLAR ALCENAMR 1 (2%) 1 (2%)
ALVEOLAR/BPONCHIOLAR CARCINONME 1 2%
COFTITAL CRRPOTINOML, METASTATIC 1 2%)
C~CRLL TARCINOMA, METASTATIC 1 12%)
ENDOMETRTAL STROMAL SARCOMA, MET 1 02%)
HEMATOPOTRTTC SYSTEM
*MULTIPLE ORGANS 2u) 159) w0y
MPLIG.LYMPHOMA, HISTTCCYTIC TYEE 1 (u%)
LEUKEMIA,NOS 1 (2%)
UNDTEFERENTTATFD LEUKEMIA 6 112%) 1 2%)
MYELOMONOCYTIC LEDKEMTR 2 (8%)
CTRCULATORY SYSTEN
NONE
DIGESTIVE SYSTEM
SLIVER (2u) (59} 49)
e NEQRLASTIC NODUTE __ [SAURPRUIORPIR: Y0 ¢ 1. X — b 1BR)

¢ NUNEP® OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBFR OF ANIMALS WECROBSTED
** EYCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE A2 (CONTINUED)

CONTFAL (ONTR) I12W DOSE HIGH LrSE
02-0331 02-0280 n2-0285
HEPRTOCEILULA® CPRCTNCM2 1 (2%)
ENDAMEITPTAL ST NMRL SERCOME, INV 1%

¥STOAMACH #1)) (50) (49)
CRRCrINOME,NOS 1 (°%)
SQUAMNIUS CELL PAPILIOMA 1%
EFDOMBT™ST,T STROMAL SARCIMA, TNV 1 2%)

........... e e e e e e e e —————— = ————————————— e — —mm —mtmmmmmmmmmm— o
UFINEPY SYSTEY

#$KIDYEY 24y 50 49)
LToCM? 1T 2% 1 (2%)

FKTDMEY/PELVIS (24) (59 (49)
TTRANSITTONRL-"FLL PAPTLIOMA 1 (2%) 1 °%)

#UFTCA®Y BIADDER (24) {(4R) ey
MRANSITTON?T-CTIT PAPILIOMA 1 (L%

TRANSTTITIORAL-CFLY FARPCINOMR 1 02%)
ENDACBTNE SYSIEM

TTTOTTARY 21 5 u7)
CARCINOMA,NOS 1 ("%
ADEFCMA, NOS 6 (29%) 1 12%) 102%)
FHROMNPHOGE RDENNMT 7 fqu%) 16 13u4%)
CHENKNPHNBF CARCINOME 12%)

ACTRAEHIL ADEvOM2 1 2%)
BRSOPHAIL ADEMNWE 1 2%)
PRETLLARY CYST*DEVOCRPCTNOMR MET 1%

#2DFENDL 139 (59 (u9)
CNRTT~AL ADFNOME 7 (4%) 102%)
CORTICAL CARCINOW® 1 2%)

FHEQCHPANICYTOMR 1 %) 3 R
LTOOMM 1 12%)

#THYRNTL Yy (49) (u8)
DAPTLLARY CRAPCINOME 1 (2%)
FCLTT~ULAR-CELY CLFCINOMY 1 '5%) 1 2%)
~-CELL ADaNOM? 7 {14%) 3 6%)
C-CFLT CARCTNOMA 1 15%) 5 110%) 1 12%)
PAPTLLARY CYSTADEWOMA, NN3 1 2%) 1 0%

. L PAPILTATY CYSTEDEYQCARCINCFB NOS ... ooseononn 2280 2.088) . .

# NUMREROF PNIMALS WITH TISSNE EXBMINED MICROSCIPICATLY
* NTMBET NF RJIMPLIS NUCFAESTED



TABLE A2 (CONTINUED)

TONTROY, (MNTR) L2W DOSE HIGH DNSE
02-03319 12-0280 02-028%
#DINCRPATI™ ISLETS 122) 49 LN
TSTET-CEI. CRRCTNOMA 1 (5%)
FEFONDNCTIVF SYSTEM
*MAMMARY GLAND {24y (50) (=0)
ADEMC*A, 40S 1 2%) 1 2%)
PDENOCAPCINOME , WNS 1 2%)
PAPTLIATY EDEMOCR®CINOMA 112%) 1%
INTEILNCTAL PRRYILOME vo2%)
FTPRAYDER)I¥A u(17%) 5 {10%) 13 [76%)
SALITAEAL STAND (24) (59) (50)
CRECTNONMR, NOS 1 4% 3 F%) 8 (15%)
ADENONK, i0S & 10%)
tgrreys f2u) (£9) (u8)
ABENO~ARCINONY, WNG 1 (Lw 1 12%)
ENDAMRTRTAI STRAMRI PNLYD 2 8% 1 120%) 20 u2%)
ENDOMRI=T T STrOMET S7RCOMA 1wy 2 u%) 2 u%)
#TFRUS/ENTCHFTRTUM (24) (49) (88)
STENO~RRCINOMY, unc 2 (4%) 1 (FY)
£yLPy feis) (49) (89)
GERNOINSA-CELL TYMCP 1 (2%)
SEP™OLT-CELL TUNOR 12%)
\EFYNUS SYSTEN
#REATY 23) 59 g
FHPOMOEAOBF CATCINCFMA, TNVASIVFE 1 (2%)
ALINK®, XOS 1 (2%) 1 (7%)
QEECT L SEWSE NPGAMS
*H*RDEPISN GLIWD 13 159) 50
EDENC~PRCINOMA, NO° 1 (2%
*EAP CANAL {24) (59) (50)
<QUAMADS CELY CARCTWOM) 1 LK) ¢
“ZYMRAL'S CGLaND (2b) (57) (590)
2o SEBAGFOUS ADENCCARCINOMR. _ .. i emimomscome amoem i amesoimm om e St B oo

& NUMPRR OF BNTMALS WTTH TISSUE EYAMTNED MICROSCOPITRLLY
% WOMEFR QF ANIMALS NECRNESTED

A-10



TABLE A2 (CONTINUED)

CONTEQL (INTR) 1CW DNSE HIGH DOS®
N2-n2129 n2-0780 n2-0285
MUS~UTOSKEL®TAY SYSTEY
NCNF
BADY CAVITIFS
*EOLY CAVITIES (24) (59) 150}
MESOTHRIIOMA, MBTTGNANT 1 12%)
«REPOMINAL CavITY (2u) 5N r=ny
LETAMYNSBLCONR 1 ug)
+PERTTANTOM (2t) (5 {3a)
ENDNMFIRILL STFOMET SERCOMA, MP™ 1 12%)
ALY ATHFR SYSIFMS
ATL
SQUEM~US _ETI FRPTILCM? 1
DTAPHPAGH
ENTOMETSIAL STROMIL STPCOYA, MET 4
e mm e cmammm—n PO e mceeeemmemcecemm—emm—————— e ——em e ————————
FPNIMEY DYSECSITTAN STMMARY
ANTMALS INTITAITIY TV STUDY oK ka an
NETOeMT CIATHR 4 i =
MORTBII®D SHCRIFTTE & 1 “
SCHETALEL SACRIFINE
ACCIDENTALIY KTILI®D
TESMINML SHCORIFTIR 18 3 38
ENTMAT MTSSING
2 TNCLUDES BUZOLYZED ANIMALS | L o o e e msmvm s o 4 oim i momee Samem ¢ oos o amre et =

& NNWRE® NF AJIMPLS WTTH TISSUE EXMIMINED ¥TCRNASCHARTICRILY

4 NTIMBFR CF PNIMRIF RECRCESIEC

‘Al



TABLE A2 (CONTINUED)

TCNTROL (UNTR) LCW DOSE HTGH DOSE
n2-n33n 12-0280 N72-02RS

TUMOR SAMMATY

TOTET ANIMALS WITH PFTHRPY THMrRSH 17 5 113
TATPT EPIMRRY TUMORS 25 Rl 147
TATIT RPYIMLLE WITH RENTGN TOMCRS 10 33 4y
TO™AL EENIGN TUMNRS 14 e n
TAMML ANIMPLS WITH M!YIGNANT TUMOPS 10 2% 2%
TATAL MMNIIGNENT TUMCRS 11 26 33
“OTIL ANIMELS WITH SECCNDARY TUMCESH % ’ 1
TATAL SEFOMNARY TOMARS g 9

TAMEL BNTWALS WTTH TIMOES NCESTRTE-
BENIGN OB KA LIGNPNT # . 4
TCIAL UMCENTHIN TAMORS

i
=

TATAY ANTMALS RITH TOMNTS GRCERTATN-

PITMATY €2 MFTRSTRTTC
TATIL UL FTEIN TUMCRS

= DrIMXRY THMOPS: RLTI THMNPS EXCEPT SZCOND2FY TUMNRS
# SECOMDA?Y TUMOFS: MFTESTRIT™ TNOMNES AR TUMNRS TNVRSTVE TNTO AN BDJACER™ OFGAN

............................ = n e e = = - ———
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH 1,5-NAPHTHALENEDIAMINE






TABLE B1

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE

TREATED WITH 1,5-NAPHTHALENEDIAMINE

CONTPQL [MNTR) IL~W DOSE

45-0339 n5-0285
*NIMALS INITIAILY TN STUDY 50 sh
ANTMALS MISSING 2 1
MNTMIIS NECPOPSTED 29 47
ENTMALS EYUMINED HTSTOPATHCLOGTCAILY** 39 y7
THTEGNMENTARY SYSTEM
«“SURCY™ TISSUE 1% (7
FTRRODS HISTIOCYT™NMA 1 12%)
FFSPTRATARY SYSTEM
4T 0NG {20y :US)
HEPATNCFILULE® FIRFTHOMA, NETpeT 2 (5%) 2 (%)
TLVRAT AR /GPONTHINT AP I DENOMR 2 15%) € ‘13%)
TIVENI AR /BRONCEIOLEP FADPSTHCMA 2 SE) TR
£-IRLL CARCYINOMA, MET*STATIC
HEMATORATFTTC €VerEy
PMILTTRLY NRGARE 39y W)
MITTGHMEWT LYMPHCMM , FCS 11 (2°%) 1 (2%
MLLIG,LYMPFAMN, TYNDHOCYTTC TYPE . 3 €%
MALTG.LYMPHOMA, HISTINCYTT™C TYPF 2 E%)
MAT TGNANT LYMDEAMY . MTXED TYPF 5 :11%)
ESPLF®Y {38) (45)
HFMANGIOSARCANA 1 (2%)
METTGNANT LYMPROMY, KOS 1 13%)
MALTGNANT LYMPHOM\, MIXFD TYPT
#MESFN™E®IC L. NODE (3€) (43)
LYMPHANGTONE
M2TTG.LYNPHOM?, HISTIOCYTIC TYDE 1 02%)
MLLIGNAMT LYMPHOMY, MYXED TYPE 2 %)
THYNYS (13 29)

MPLTANANT LYMPHNNMY, NOS

CIPCUL*TNRY SYSTENM

NONE

e a0 b pe iy it Sromtme s . - ——

HIGH DNSR
nE-n20Q

an

# NUMBER OF ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B{ (CONTINUED)

~ONTENL (TNTR) LW DNSE HIGH COSE
nE-n32n 15-n28% 05~0290
................................................................................. o
LTGES™"YF SYST¥H
LA A (39 : 45) (42)
HEOATNCFILALAR PDENOMA 3 (7%) 6 (14%)
HRPETOCFLLULAR CRICTNOMY 12 21%) 10 122%) 7 16%)
UTTNAFY SYSTEM
*¥TDNFY 139) am A&5)
THRNLAR-F,TT ADENAMA 1 (2%
#U2IF:"Y ELADDER (37) (%) (u)
TPANSTTIONAL~-"ELL PAPTLIOMA AR vad
IR LLEEY (39) 47y ue)
TOUNSTTTANLT="EI* PAPTLIQM2 1 2%
EMDNCRTNE SYSIEM
EPDEPNT 13€) 42) wu2)
PRARFNCHRAMOTYTOKD , MALTGNANT 1 (2%)
" HYROTT (3R) (us) (u3)
PrOTILLAPY CrECINCMA 1 (2%) 1 (2%)
PBTLLRRY ADENOM: SRRET
EL2TLIASY RDENCCIOrTNAMY 12
FALLT NI Rg~CPLL }DENOMA T 5% 1u (33%)
FOLLT~UTPR=-"FL1 CPRCTNAMA 2% 102
C-~FI1 BDENOMR 2 %)
F-~TLY ~RLCTNOWE u 0¥
DABTLIARY CYSTULCEYOM?, NOS 1 12%) L)
SEPRADNCTYYF FYSTEM
XCNE
NFRVOUS SYSTES
your
STECTRL SFFSF QOPGANS
e N e e e e o mmwl e meem s s i 4 ee +m m Ammae e no— 4o < e o i

4 NUMBRF AF PNTMRLS ®WTTH TISSUE FYAPIWFD MTCROSONBICT I1Y
* NUMRET NF ANIMPYIS NECPCESTED

B-4



TABLE B1 (CONTINUED)

FONTENL (NINTR) 1CW DNSE HIGH DOST
r5-0330 15-0785 nB-n290
MASCHLOSKELFTAL SYSTFM
NONF
E"LY CPVITIFS s .
#BADY TAVITILS (%) (47) ®9)
¥ESOTHEITOM2, WOS 1 12%)
81T NATHER SYSIEMS
NORE
ANIMML DISECSITICN SUMMMERY
TMTMATS TAITTALILY TN STULY L] =0 5
NPTUELL DE2THA 12 9 17
MORTRYND SACFIFTrE 2 t A
SCHELTULFD S2CRYFTTE
SCCTDENTMLLY KILLED
TRRMINAL SACFIFIC® 13 32 .=
ANTMAL MISSTNG 2 1
TN ES UL YZEL NI LS o s i eamma s memaners s e ma s s mamen

# NUMPER NF ANTMRLIS WITH TISSUE EXAMTNED MTCPNSCOPITATLY
¢ NUMBE® NF ANTMR2IS NETRCFSTED



TABLE Bl (CONCLUDED)

CONTPAL [UNTP) LCN DOSE HIGH DNSE
n5-n230 n5-0285 N5-0290

THMCT SUYMarTy

TATIL ANIMYLS WITH PRIMLRY TUMNPS* 2t 4n 25 ;
TATIYL PRINERY TUMAFS 29 54 13
TOATAL ANIMPLS WITH BENIGN THMORS 2 12 n
mATIL BENIGH THNARS ? 21 28
TATRT AMTMALS HT™H MPLIGNAN™ TUMANRS 27 2% e 12
™ALL MALIGNANT THPFCRS 2~ 32 18
TOTYL ANTMALS WITH SFCCEDRRY TUMARSE 2 2 1
TATAL SECUNDARY TTIUMAPS 2 2 A
TATIL ENTMALS WTTH TAMATES NACFRTATN- -
RENTGN "R MAL“GNERT 1
TOTAL UNCEPTAIN TUMARS 1

TATET ENIMELS YTTH TAMADS qWCEDTRIN-
PETYATY AT KFTLETAMTC
TATLT URCEBTATN “NHORS

* PUIKYIRY TUMIES: MIT TAMORS IXCEPT SITONDR®Y TUMNRS
# SECOMDRTY TYMARS: METRSTATIS ™NMAPS )F TUMNRS TWVACIVT INTO K PDJBCENT ORGAN



TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE
TREATED WITH 1,5-NAPHTHALENEDIAMINE

B SRR AU LB o AL G A 454 Y ibRs B & malh U S e WA iia e B SHR MR MU s B S AL TR EEA G A S B Sl Smibia

TONTENL (UNT®) L % DNSE BTGP LrSE
Ag-n231 16-1285 NE-020¢
ANIMBLS INTTTALLY Tk STUDY 5 S0 il
ENIMILS MTSCING 1
INTMALS NECFOPSTED 49 50 46
ILTMPLS EXAMINFD HISTODATHOINGTCALLIY#¥ 49 49 ur
INTEGUMENTAPY €YSTEN
*SKIN They 59 W)
UNDTERERFNTTATFL ~ASCINCHY 1 0%
*SURCUT TISSUF (60 (50) 13
MIXED MFSLNCHYMEI ~DMCR, MATIGMR 1 2%
FTSPTRRETHRY SYSTEM
€LUNG 1uoy :uq; '.‘JF)
UNDTFFETENTT27TED ~“ARCTINCME METRS T 0%

HLPP "ACPLLULAR CEIRCINOME, METAST 2
ATYFPAL B /gFPNCPINLER EDENOMR 9 19%) 2 u%)
PLVFOT AP /BFCNCHIALER CRPCTNOM?E 1

HFMETOPNIFITC SYSTFN

*MULTIELE 0%G!HS HE (59) Mey
MALIGNANT LYMEFCMA, NOS 10 (2%) 1 (2%)
MELTG.1YMPHOME, TYFPENCYTTC TYPE 1 2%
MELTG.LYNPHONE, HISTIOCYTTC TYPW 102
MIITGMANT TYMPHAME, MTXED TYPE 10 120%) 3 %)
LYMPHACY™I~ LENKENTE 1 :2%)

#ROKF MIRONR (o) (48) {us)
HEPATOCEILMTAP ~P}RCINOMP, MFT2ST 1 (2%)

#SPLEEY ey (48) (4%)
HEPRTOCFILUTAR FUPCIKNOMA, METEST 1 (2%)
HEMANGTOSAFrON® 1.2%

MALIGWANT LYMPRAMYL, 4TXFD TYP® 1 2%)

#MFDIASTINAL I.FODE (us) (45) (40}

- - MELIGNANT LYMPEOMY, MINEE TYEE | (f eimceeme e en I

¢ NOME¥F N® RRTNALS WITH TISSUE EXAMINED MICFOSCOPICALLY
¢ NUOMPPT NAF ANTMRIS MECRQBSTED

** EYCLUDES PARTIALLY AUTOLYZED ANIMALS

B~7



TABLE B2 (CONTINUED)

CONTRPOYL (UNTR) L H DISE HTGH DOS®
NE-N33n 26-N285 36-n20n
#PINCOELTIC [, NODE (uu) (45) um
MELTGNAN™ TYMPHCMR, NCS 1 (7%
#MPSEWTES I L, NODE (uu) (us) ey
HEPI TOICFILUTAP Cy>~INCMA, METAST 2 (4%)
MPLTGYATT LYMPFNME, NOS 1 :2%)
METTGNAN® JYMDENME, MTXED TYPE 1 2%) 1 3%
*LTYEP (4€) (49) (4F)
MPLISNANT LYMPFOMA, NOS 1%
#DUNDEN D' [62) " (8=)
MPYTGNANT TYMPRECWY, MTYEL TVEF 1 0%
¢KTDrEY (LAY ©9 (45)
METTINANT LYMPHCMY, MTYXEL TYDF 2 (4%)
STRONLNTARY SYSTEN
gpmra u9) 43) e
UNBTFFECF TTATED CARCTNCMI METAS 1 7%
DTRESTTVE SYGIFM
*LTVF>? Y] w9) Ry
BFPEMACTI TAR RDENCMA T (6%) 11 (24%)
HPP*» TACEILULRAP CRLRCTHOMA 102% 25 !51%) 16 128%)
tpPINCDPRS (38) (47) by
HEPATCCFILUL AP FADCTNNMA , MET? ST 1 (2%)
£STAMICH (€3] ] (k)
SQUIMNUS _STL PRPTYICMA (6%)
HE9P "ACTLLUT 2R CPRCINAMA, MFTEST 2 (4%)
NFTHRRY SYSTFH
¥NTTNRSY FIADDEP 43) Tu6) “ud)
TRANSITINKNAL-CFI{ PAPTLLICM? 1 42%)
ENDOARTYNE SYSTEM
RETTUTTATY 34) 435) 137
LLADENOME, dOS.. | s e e me 300 e e e A BRL

# NOUMPEZR NF PNTMATS WTTH TISSUE EXAMTNFD ¥TCRASCOPICPLLY
* YUMBFR NF PNTMRALS NWCRQESIED

B-8



TABLE B2 (CONTINUED)

COFTPNAT (ONTR) 1L2¥ DOSE HTGF DCSF
nE-N3an 15-028% nt-n2a0
CEROMFEROBE ADFNCM® 3 (9%)
ACTDOEHRTI “DEVWOMY 1 (3%)
$LLRFNNT (LF) (4u) (ak)
PHFOCHRAMOCYTONR 3%
FHFOCHENYONYTOME, MALIGNRANT 1 7%
¢TRY®NTE (uy) 49) (45}
PPPILLA®Y 3DENOME 1 (2%) 2 (4%)
PCLI TC0T AR~CELT ADEFOMR 2 i5%) 7 1u%) 1" 02%)
FOLLICULAR-CELT CARCINOMA 2 ‘5% 1029
~-CELT ADLNOMA 1 :12%) 2 %)
FeTPLT CAPCTNOME 129 6 (13%)
S PTLL2RY CYSTEDENOMR, YOS 9 [18%) 4 9%)
REPRADUCTIVE SYSTE™
FMAMMARY GLAND w9 57 Ry
ACTNAR-CFLL CYRCTNCMR 1009
$QT FEYS (eLy (L5) (L3)
FNDOMETSIAT STPOMAT ECLIYT (2%) 1(2%)
HFMPNGTOMA 7 u%) 1Ry
EIVEFY (un) (45) LR}
FEPATNCELLILER ~*2CTINCME, METRST 1 (2%
GRAWOLOSA-CSIL "nMne T 2%
TUBNLET RDENOME 1 2% 2 %)
NERVOTS SYSTEM
NOXT
STFCIML SENSE NPGANS
*HARDE®TAN GLAND (ugy (50) (4F)
CYSTADENOMP, NOS 1 2%)
MUOSCULOSKYLETRL SYSTWM
L NONE e e e rn e e i = e et e =

4 NUMBF®R NF ANIMALS WITH TTSSUE EXAMINED MICCOSCIPICALILY
* NUMB®® OF RNIMAIS NECRCESTED

B9



TABLE B2 (CONCLUDED)

CONTROY (UNTP) L~W DOSE HIGH CNSE
Ne-n320 06-0285 ng~0200
ECTY TAVITIFS
“BADY CAVITILS (49) 5% (46)
MESOTHEY TOMP, NNS 1 (2%)
BIL OTYER SYSTEMS
NOWT
PMIFAL CTSEFSITICY SUMMARY
AwTMRTS INTTTALLY TN STULY = =0 sn
NETOIN] D d THA 47 9 a
MC®TRIND SACEIFTCE 3 &
SCHFLULED SACRTFI~E
5CCTDENTRLTY KIIT®D : 1
TFPMTMAL SPCRIFICE 38 41 34
AETMAL MISSTNG 1
2 TUCLUDET 3UINLYZFD ANTMELS
TUMAR SHMMARY
TOTIL ANTMILS WTTH ORIMIRY "UMOFS* 21 [} 27
™NTRL ERTMFIFY TOMNES 28 88 71
TN™IL BNIMALS WITH RENIGN TUNCRS ° 25 23
TCTIL BENIGN TUMORS n ux 35
"ATAL ANTMRLS WTTH MAIYGNANT TUMORS 16 37 27
TOTAL MRALIGNENT TOMORS 1R 4 a4
TOTPT ANIMALS WITH SEFONDARY ™UMOPS# & 1
m™OmAL SECONDA®Y TgMNsS 18 z
TOTAL AWIMALS SITH TOUMCPS UXCFPTATH-
BENTGN OF M LTGNAINT 2
TOTEL YHOIPTATN TUMCRS 2

TOTAL SNIMALS WITH TINCFS UXCERTRIN-
FRTFRPY OF METASTA™IC
TATAL YNCLRTATN tixcEe

+# PFIMYRY TUMORS: 111 TUNORS EXCEFT SECONDAFY TUMORS
# SECONDARY TUMORS: MITASTATIZ "UMOPS NP THMORS INVASTVE INTO AN ACJIACENT ORGAX

..... - = = - = n = - = e 45 = ke o e Y e e T - -

B-10



APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH 1,5-NAPHTHALENEDIAMINE






TABLE Cl
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
TREATED WITH 1,5-NAPHTHALENEDIAMINE

CONTPOL (UNTR) LOW DOSF HTAH DNSE
nN1-A321 31-3280 c1-02es
TNTMALS INITIALTY 1N STADY % 59 e
INTMELS NECROPSTED 2% (%] S0
PNIMALS EXAMTVED HISTONERTHOLOGICAILY ¥¥ 25 43 4a
INTFGUMENTARY SYSTEM
PSKIN (25 (u9) L5y
VESETABLE FOFEISG™ RNDY 1 02%)
EPIDERM®T INCTUSIOHN CYST 1 12%)
?BSCESS, NCOS vo2%)
SCAR 1 %)
teyRCgm™ *TISSYF 17} (49) (<0)
cYST, NOS 1 2%
SESPIRATORY SYSTEM
A1 RYNY ¥2%) w9 5™
TNFLAMMYTICN, PTUTE/CYRONTC 1 (2%)
INFI MHMATION, CEPOANTC 11 (22%) 1 (2%)
#TTING/BRINTHINTF (25} (4%) “7
METIPLBSTA, NOS 2 (u%)
£LUNG (25) {49) t7)
BPONCHIFCT!SIS u (%) 3 (€%)
PRONCHOENZNMONTR, NOS 1 12%)
BRONCHOFRZUMONTA NETROTTIZING 1 (uT)
BRANCHOENEUMONT?Y | ACUTE 2 %)
1B3CESS, NOS 1 2%)
PNEUNANTA, CHRNANT~ MUPTHNE 22 (45%) S 11%)
HEMATOPOTETTC SYSTTN
#BONE NMARENW bed )] 49 w7
HYPPRPIASIA, WNS 3 (FR) 1 (FR)
HYPREOI?€IL, HEMATOADPOTETIC ? %
¥SDLE®N (2%) (49) ey
e COKGESTIONS NOS o oo Lo BB LLVRIRRL L L e

4 NUMPE® NF ANTMRLS WITH TISSYUE EXAMINED MICFISCOIPICALLY
¢ YUMBFP NF ANTMALS WECROFSTED
*%*EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C1 (CONTINUED)

~ARTENL (INTR) LCW DNSE HIGF DOSE
n1-n330 01-0280 N1 -0285
HEMNSTLEPUSTS 2 (4%)

#4AXDTROTA® L, NODE (2t} (47) (7
TNPLRMMATION, 7~ERONTC 1 (2%
HYPEEPLYSIA, PTRSME CELL 2 :8%)

tTUYNYS "y (35) (36)
rYsT, NOS (3%

TFFLANMATION, THPONIC 1 3%
STRAANIATARY SYSTEM

#HEAR™ ey 49 n7
CEPTAPIECITIC 12%)

CFGENERATION, Nne 25 (51%) 7 (15%)

£MYOTARTTOY (25) (49) (47)
INFLIMMRT ON, ~}PONTIC t %

DT3FSTTVE SYS.EN

¥LTVEP 2f) 49) (49)
~ONGFSTTCY, CHRCYT~ FRSSIVE 1 (2%) 2 (u%)
THNL ANGTOFIPFASTS 4 !8%) 1 02%)
DESENERLTIINN, XOF 1 1%

NF2ROSTE, FNCAL 1 2% 102%)
WE-BMNRPHO TS Fymvy 109 1 12%)

BAGNAEATL IS CYTN "HINGT 1 u%) 3 16%) 2 16%)
Froal CEILULAR CHANGE 1 2%)

CLERR-CElL CHANGE 1 %)
RYPTEDIASIZ, PATIL 1%

ANGTETTASIS 1oun

$LTIVEE/CENTRILNRULP® £25) (89) (£9)
FYE~ROSIS, NOS 1 (2%)

APINCETRS 7% 48) (us)
FIuRn§Ic, FORAY 1 (?%)
'TROFPHY, FOCRL 1 2%)

ASTONR Y 2%y (1) w7
UL~ER, ACUTF 1 2%
HYPTEPL2SI?, BASRL CETL 1 2%)

oo BYREBKECRIOSIZ it n e e s e cmmm e 3 8B8e m

# NWMBFP OF ANTMBLS A4T™H TISSUE EXAMINED MICPOSCOPICHILY
¢ NUMRFR NF BNTMMIL® NECWRCPSTED

-4



TABLE C1 (CONTINUED)

CONTROL (UNTR) 1CW DOSE HIGH DNs®
01-0339 01-0280 n1-028%
$CATON 23) 145) WE)
PARP STTTS4 5 (11%)
UFINARY SYSTEM

#KIDNEY 024 149) 8)
CYST, NOS 1 {2%)

PYETONEPHRITIS, POCAL Ao

EYPLONECHRIIIS, CHRONTC 1 12%)

NFPRROSTS, NOS 21 R4%) 42 86%) 15 131%)
HYP®EPLASIP, BPITHPLILL 2 %)

#KTINEY/CCPTEX (?5) (49) (48)
MOTTTIIOCULR® CYST 1 (4%)

$KTONEY/PELVIS {25) 49) (48)
CYLCYLUS, NOS 1 2%

#0®TMADY EIRDDEF 25y (49) ws)
FRLCULUS, NOS 2 (4%) 1 (2%

ENDCCRINE SYSTEM

FETTUITARY 22y by k)
HYPERPI? SIA, FNCAL 1 02%

$2DPENAL {26y (48) (48)
HYPFRPLASI?, NOLOLMP 1 (2%

#ADRENAL CNRTEX {20y (48) {48)
HYPERPL2SIA, NOS 3 (F%)
AYPFRPIASIE, ®OCRL 1 %)

#ADRENAL MEDULIL? (24) (48) (8)
HYPERPLASIA, WNS 1 (2%) 2 (4%)
HYPERPLASIE, FQCRL 4 117%

4"HYPOIT (21 u7) 87
CYST, NOS 1 (2%)

FOLLITULRR CYS™, NOS 1 12%) 1 2%
INFLAMMATION, CHPANIC 6 [13%)
HYPEPPI?SIA, C-CELL 1.2%)

$PAF?THYROTD (13) [€1D) (28)

I -1 4:3.:3:1:3 8.5 9. 00 (<1 S RSO URURRURY S 1. 1 IS

§ NUMEE® OF MNIMALS WITH TISSNE EXAMINED MICFOSCOPICRLLY
* NUMBFR NF AHTMALS NERCROPSTEN



TABLE C1 (CONTINUED)

CONTROL (UN TR) 10W DOSE HIGH DOSE
91-0230 n1-0280 n1-0285
$ERNCPRATIC ISLETS (25) (48) (45)
HYPFRDI®SIB, NOS 1 (2%)
REPPODUCTIVE SYSTPM
*MAMMAPY GLAND 25 (49) s
4BSCESS, NOS 1 02%)
LRITATINN 3 6%)
*MTMNE"Y CUCT (25) 49) 59)
HFMORIHAGE 1 4%
REONSTATE (25) (49) 1CEs)
INFLAMMATION, SURPUFATIVE 2 (8Y%)
TRFLAMMATION, PCUTF/CHRONIC 3 16%)
INFTEMMRTION, CHRRONTC 1 2%
ATROEFHY, NOS 19 120%) 17 136%)
*STYINAL VESICLF (25) (49) (£0)
ATRAEHY, NOS 10 20%) 17 34%)
TESTTS t2%) 49) (49}
PERTAPTERITTS 1 12%)
ATROPHY, NOS g 218 10 220%)
LTOAFHY, FOCBL 3 6%)
SPFRMATIGENTC :RTRST 1 02%)
HYFNSPERMATOGENFSIC 1 12%)
*FPTLTDYMTS {?%) (49) (50}
¥NECROSTIS, wAg 1 2%
VERYOUS SYSTFN
$CERERTUM 253 149) M
HEMOF?BAGE 1 (2%)
teeaTy (25) (49) (47
HYTROCEPHALYS, NCS 2 (4%) 1 .(2%)
#BPATY STEM 135y (49) ®7)
HEMNRPHAGE 1 2%)

STETIMT SENSE ORGANS

YONF

-

NUMBE® OF ANTMMLS WITH TISSNE EXAMINED MICPOS IPICALLY
* NUMREP AF 3INIMRLS NECRCPSTED

C-6



TABLE C1 (CONCLUDED)

TANTROL (ONTR)  LOW DNSE RTGH LOSE
n1-n330 01-0280 01-0285
MUSTULNSKFIFTAL SYSTEM
NONF
BRDY CAVITIES )
*ABDOMINAL CAVI"Y 125) 69) *519)
NFCRGSIS, FRT 1 (2%) 2 (%)
ATL OTHFE SYSTEMS
NONF

SFFCIML MNEFHOINGY SUMMRRY

NO LESION PEPORTED & 1
AUTO/NECROPSY/NG HISTO 4
AUTNPLIYSIS/NO NECRNDSY 1

# NUMBEP NP AHIMALS WITH TISSNE EXAMINED MITROSCOPICALLY

* NUMBEP NF ANTMRALS NECPROPSTED -

c1



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
TREATED WITH 1,5-NAPHTHALENEDIAMINE

CONTRNAL (UNTR) LOW DNSE HIGH COSE
02-0330 02-0280 n2-0285
BNTMALS INTTTALTY IN STUDY 25 &0 50
ANTHAT = NECROPSTED b2 50 50
ANTHMELS EXYAMTUED HISTAFATHOLOGICALLY *¥* 24 50 50
IMTYGUMENTAPY SYSTEM
MONFE
RESPIFATCRY SYCTEM
SLRPYNY (24) (57) (50) !
THFLAMMATION, ~HOONIC 1 (2%)
41 UNG/RBONCHINIF (28) (5M =0
MET2BLASTA, WOS 2 (4%)
$7.0%G (2v) 54 (50)
BFANCHIFCIZSTS 2 (u%)
BRANTHOENLUMONTR, NOS 1 2%
IMFLAMMYTION, INTERSTITTIAL 12%) 102%
DNTUMNNTR, CHRONIZ MURINE 13 138%) 2 u%)
HEMETOPNIEITC SYSTFM
#RANE MAREOW 21) 49) L9
HYPFEPIZSIA, NOS t(2%)
HYPERPL2SIZ, HFMATOPOIETTIC *o(2%) %)
#SPLF?N (23 (1)) u9)
METEDPT ASTL, NOS 0%
HYDPERPLASIA, HEM*™NDOTETIN T 2%)
HYPFRPL2 1?2, EPYTHROID 1 2%)
HEMETYBNTESTS 3 6%) 102%)
EFYTHROPOIFSTS 1 %)
4#1YMPF NOLE (§E))] (48) us)
HYPZRPLMSI®, LYMPHOTL 1 (2%)
#MENDTRUTAT [, NODE (19) (48) (49)
o CONGESTION, NOS L oo et mcemmee + 2 e e mimcn +nm s eme m wormarn e e S 2B

§ NTMBER NF BNTMPLS WITH TISSUE FXMFINED MICROSTCOPICALLY
* NUMEBE® NF AJIMALIS NECROPSTIED
#%* EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

————— s g e s

CONTROL (INTR) LOW DOSE HIGH LOSE
02-0339 12-0280 N2-0285
HYPERPLPSIP, PIASMR CEILI 2 (119
CTRCULATNRY SYSTEM
#UFRRT . M) (50) 0
DEGENFRITLION, WCS 5 (19%) 2 (4%)
#MYNCARTTUN (24) (~0) (SR
CALCIPICATTON, FOCAL 1 (L%
*30RTE (2u) (57 {58)
MFDT AL CRLCTFICI™ION 1 %)
=~HRONARY YPTEPY (20) (57 =03
MEDIAT TEILCIFICATION ‘U
CALCTEIC*TION, WNOS 1 2%)
C™GFSTIVE SYSTEM
$LTVER 2w 159 49
CONGESTION, CHRANTC BASSTVE 1 (2%)
CHOL ANGTOFTBPOSIS 1 02%)
NEC®OSTS, FOCAL 1 12%) 2w
TMFRRCT, FOCAL 1.2%
WETAMCRPHO SIS PATTY 1 12%)
BASNPHILIC CYTO CHANGE 10 52Y) 2 u%) 12 :24%)
CLFAR=CELL CHINGE 1 2%
BWGTE~TASIS 1Ly
HYPERPLASIA, RASNPHRILIC 1 4%)
$LIVER/CENTPITORULIMR (24) (59) (L]
NECROSIS, NOS 2 (uR)
$PRNCRENS (22) (u9) ut)
ATPOPHY, FOCRL T 2%
#STONP N (24) (50) (89)
BTYPI®, NOS 1 (2%)
HYDERPL! €IR, BASAL CEIL 2 4% 3 8%
senr1oy (¢10] (87) (aé)
PARASTTTSH 3 (6%)
UFTN2RY SYSTEM
#KIDKEY 2u) 50) 49

- SYSTL BQ3

- ————

ORI VU . 5 E S

¢ WOMBE® OF MNINALS WITH TISSUE EXAMINED MICPNSCOPICAILILY
* NOMBE® OF ANIMRLS WNECRCPSTED



TABLE C2 (CONTINUED)

CONTRNAL (UNTR) LCR DCSE HTGH DOSE
02-0330 02-0280 n7-028%
GLNMERUIONEPHRTITS, NOS 1 (2%)
NFPHROSIS, NOS 8 1331%) 7 (14%) 1 (2%)
NECROSIS, MEDULLARY 1 2%)
CALCIFICMPION, POTAL 1 12%)
SKTDNEY/TUBULE (24) (50) (459)
CPLCIPICMINN, KOS 1 (uw
ENDOC®TNE SYSIFM
SETTOTTRRY 31y (50) un
cys™, wNes 1 {2%) 1 {2%)
HEMNSTDEROSTS 1 5%
HYPRRPLASIP, NOS 1 12%)
$PDRENAL COAPTFY 124y (59) “9)
HYPFRPLRSIA, NOS . 1 (2%) 3 (F%)
$LDREN®L MECULLR (€271 (59 (89)
HYPFRPLASIR, NOS 1 (2%)
ETRYPOTD (21 (49} (88)
POLLICULAR CYS™, NOS 1 (2%
INPLAMMETION, CHRONIC 7 115%)
HYPRRELPSIA, C-CRLL 1 (5%)
EPPRODUCTIVE SYSTEM
rMAMMARY GLAND 24y 150) G
GPIACTCTELE 3 (6%)
LACTATION 12 124%) 4 :8%)
*YIGTHA (2uy (50) (50)
HYPEFKERPIOSIS 1 2%)
£UTERUS faey 9 (48)
HYDROMETRA 1.(2%)
EPTDERMIL INCLUSTNN CYST 1 12%)
mHRONBOSIS, NOS 1 2%)
PYOMETRA 6 12%) 3 16%)
LTROBHY, NOS 3 6%)
#UTEPUS/ENCOMETRIUM {74y (49 (48)
e DYST, HOS. - e r———— 1_A2%)

4 NOMBFP OF ANTYRLS WTTH TISSUP EXYMINFD MICROSTOPTCALLY
¢ NUMBER OF ANIMALS RECPOPSIED

C-io



TABLE C2 (CONTINUED]

FONTRNL (UNTR)  LOW DOSE HIGH LNSE
02-0320 02-0280 n2-0285
TNFLBMM®TION, SUPPURATIVE 3 (13%)
INFI AMNATION, CHRAWIC 1 2%
HYPERPLASI®, CYSTIC 4 18%) 1 0%
METAPLASILK, SQUANNDS 1 4y
$0VARY/OVIDUCT (28) (49 (48)
TNFLAMMATION, SUPPUPATIVE 5 (21%)
LBSCESS, NOS 2 %)
TEYAY 3 (24) (49) (69)
rYST, NOS 2 (8% 8 (16%)
INFLAMMATION, SUPOURA™IVE 1 mn
INPLAMMATION, PCrUTE 1 12%)
ABSCESE, NOS 1ol2%)

RERVONS SYSTEX

tBRATY 123) s 5
HYCRCCFERALUS, NCS 1 (29

SERECTAL SENSE ORGANS

*FYE L2uy 139 (50)
TNFLAMMATION, NOS 1 2%
PHTHISIS BULBY 1 2%

ENDY CAVITIES

*ABDOMINSL CAVITY [24) 5n) (%0)
NFTPOSIS, FAT 12%

AL OTHER SYSTEMS
CRMNINBUCCAL POUCH
CYST, NCS %

SFFCIAL MORPHOLOGY SUMWMRY

~—_NO_LESION FEPOPIED oo e e ———

4 NUMBP® NF ANINALS WITH TISSUE EXAMINED MICROSCAPICALLY
* NUMBEP NP R:NTMALS NEFROPSIED

c-il



APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH 1,5-NAPHTHALENEDIAMINE






TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
TREATED WITH 1,5-NAPHTHALENEDIAMINE

TONTROL (UNTR) LOW DOSE HETGF DOSF
05-131319 15-0285 n5-n2qn
PNTM3IS INITIAILY IN STUDY 50 &0 £n
INIMALS MISSING 2 1
PNTHALS KECPCPSTED 19 47 49
INIMATIS EXAMINED HIS™IPATHOINGTICITLY ¥* 39 47 46
IFTEGUMENTAPY SYSTEM
*SKIN £39) w7 49y
EPTDERMPAL TNCLOUSIOW CYST 1 (%)
TNFLAMMETION, CERONTC 1 (g
¥TRUNSIE 1 :3%)
*SOBCU™ TISSUE 39) (87) u9)
ABS~TSS, NOS 1 2%
FESPT®ATNTY SYST®N
FLOUNG 130) [46) u35)
EENMCHOFNIOMONT? , NCS 1w
HYPFREL*SI2, ADENOMATAUS 14 1Y)
HEM2TNPNIFTTA SYSTEM
¢SPYFIN 139) 5) ‘41)
HYPFRPLASIA, LYMPHCIL 1 (2%)
HEMATOENTESTS 1 (% 2 (u%)
FPYTHPOFOIESIS > 13%)
SMAINDTEOLRR . NODF (36) 43) (%)
HYPFRDLIASIA, PL2SMP CELL 1 (3%)
$MESFNTE®IC L, NODE (36) (43) (%)
TNPT AMMATION, GRANULCMATOUS 1 13%)
HYPEFPIASI2, NOS 4 111Y) 1 12%)
WYPFPPLASI2?, IYMPHOYD 4 11%)
CTRCUIATORY SYSTEM
#HERF™ 39 87 uu)
PSS LA T SN et m mammn [ I 4. ) TR

# NU*EF® OF ANIMALS WITH TISSUE EXAMINED MICPOSZNPICRTLY
® NUMPE® CF ANTMRLS NFOTQESTEL
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D1 (CONTINUED)

CONTFOT (UNTR) 19W DOSE HIGH DOSE
05-N339 25-n285 Ns-0290
CTGESTTVE SYSTEM
$LTVER 139) 148 EN
MFFRGSIS, FNACAL 1 (2%)
CLE?P-CTIL CHRNGF 1 12%)
HYPRFOL' SIR, FNCAL 2 8%)
#PANCR¥ATIC DUCT [3€) (u5) (40}
DTLATATTON, NOS 0%
$LUNTENTY (37N (7) (39)
AMYLOTENSIS 1 (3%)
1IFJUNDHN (37 (u7) (39)
AMYLOITNSIS 1 (3% 1.03%)
$TLEOM (37 (47) (?9)
AMYLITLOSIS 2 (5%)
$CNLON (37 [C3))] (38)
P2ZRASTTTSM 2 (5%)
CFINLRY SYSTPHN
#KTDFEY 1319} wn ws)
PYDRONEPHECSTS 1 (2%) 2 (4%
EYFINNEPHRITTS, FOCRL 1 2%
FYEIONEERRTTIS, THRNONIC 12%) 4 (9%
GLOMERULOSCLERNSTS, NOS 2 :9%)
VPPO0S5TS, MEDULTARY 3179
TNFAFCT, HERLED 1 12%)
AMYLOTDNSIS s {11%) 12 27%)
CIUCTFICIT™NN, ¥OS 1 2%)
CALCIEICATION, FOCRL 1 22%) 1 02%)
IKTINEY/CORTEX (39) 47) (us)
scre 1.03%
$RENRL EAPTLLY (39) (47) (us)
CALCIPI~ATION, WIS £ 111%)
$PERTPFNAL TISSUE (39) 47) (us)
3BSCFSS, NOS 1 (2%)
AKTLNEY/GLOMEPTIUS (39) 7 (u5)
e ABYLOILNSIS e e 2 JE e e e e ——

4 NUMBPR OF ANIMALS WT™TH TISSNE EXAMINED WICROSCOPICALLY
¢ NUMRFR OF ANIMMLS NTICPOPSTED



TABLE D1 (CONTINUED)

~ONTROL (UNTR) 1CW DOSE HIGF LASE
A5-r3) N5-n285 1=-€299
$URTNA®Y RIRDDE® (37) (us) [CAD
CALCULUS, NOS 1 (2%)
EFRTADTFEITTS 2 1u%)
HYPFRPLASIF, SPITHYWITAL 1.0°%
ENDACRINE SYSTENM
$LDRENEI 176R) ) 42)
AMYLCILNSIS 2 (F%) 1 {2%)
#TEYFOTD (38) (46) (43
FYSTI® FOLLTFLES 1 (?%
TEET AMMATION, P2TN™F PRI
INFIZMMATION, PCOTE/CHRONIC %)
AMYICIDOSIS e
HYFFRPLISI3, PNAFPYL 12%)
HYPERPT? SI?, PAPTLLRRY 11 {2u%) T UR%R)
HYPFEEL?Si%, :DENOMRTNUS 2 5%)
HYPERELASIM, FOILT NIPR-CELL 2 (°%)
$PRRPTRYOTT (28) (1 ()]
HYPFRDL1§,2, NOS 159
4P NCBPRATT [SLFTS (3F) (45) (O]
HYPFRPL*SI®, YOS AL !
REBENDUCTTVF SYSTFN
¢FLITORAL GLEND 39) w7 4o
DTLATY®TCH, POS 1 (2%)
VERVADS SYSTEM
#SUBARZ CHNOTID SPACF 178) wn Ny
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