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

CONTRIBUTORS: This bioassay of p-anisidine hydrochloride was con-
ducted by Mason Research Institute, Worcester, Massachusetts, ini-
tially under direct contract to the NCI and currently under a
subcontract to Tracor Jitco, Inc., prime contractor for the NCI
Carcinogenesis 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
Dr. A. Handler (3). Animal treatment and observation were supervised
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. Russfield
(3), Dr. R. L. Schueler (6) (as a consultant), and Dr. D. S. Wyand
(3) at the Mason Research Institute, 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
statistical analysis was performed by Mr. W. W. Belew (5), using
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methods selected for the Carcinogenesis Testing Program by Dr. J. J.
Gart (8).

This report was prepared at METREK, a Division of The MITRE Cor-
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), senior biologist Ms. P.
Walker (5), biochemist Mr. S. C. Drill (6), 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), Dr. R.
A. Griesemer (1), Dr. H., A. Milman (1), Dr. T. W. Orme (1), Dr. R. A.
Squire (1,9), 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. 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.
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9. Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
Maryland.






SUMMARY

A bioassay for possible carcinogenicity of p-anisidine hydro-
chloride was conducted using Fischer 344 rats and B6C3Fl mice.
p-Anisidine hydrochloride was administered in the feed, at either
of two concentrations, to groups of 55 male and 55 female animals
of each species. Fifty-five animals of each sex and species were
placed on test as controls. The high and low dietary concentrations
of p-anisidine hydrochloride were, respectively, 0.6 and 0.3 percent
for rats and 1.0 and 0.5 percent for mice. The compound was admin-~
istered in the diet for 103 weeks, follwed by an observation period
of 2 to 3 weeks for rats and 2 weeks for mice,

There were no significant positive associations for either spe-
cies between the concentration of p-anisidine hydrochloride adminis-
tered and mortality. In addition, adequate numbers of animals in all
groups survived sufficiently long to be at risk from late-developing
tumors.

In male rats there were significant associations between compound
administration and the incidences of both squamous-cell carcinomas of
the skin and alveolar/bronchiolar adenomas. None of the Fisher exact
comparisons, however, supported these findings. When those males
having adenomas NOS or carcinomas NOS of the preputial gland were
combined and the resulting incidences statistically analyzed, the
only test providing a significant result was the Fisher exact compari-
son of the low dose to the control. There were no significant posi-
tive associations between the administration of p-anisidine HC1l and
the incidence of any tumor in mice of either sex.

Although, under the conditions of this bioassay, there appeared
to be an association between chemical administration and the increased
incidence of preputial gland tumors in low dose male rats, the evi-
dence was insufficient to establish the carcinogenicity of p-anisidine
hydrochloride in Fischer 344 rats. The compound was not carcinogenic
in B6C3Fl mice.
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I. INTRODUCTION

p-Anisidine HCl (NCI No. C03758), the hydrochloride salt of an
aromatic dye intermediate, was selected for bioassay by the National
Cancer Institute because of the increased bladder cancer incidence
noted among workers in the dye manufacturing industry (Wynder et al.,
1963; Anthony and Thomas, 1970). Aromatic amines are one of several
classes of chemicals thought to contribute to this high cancer risk
(Clayson and Garner, 1976).

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is 4~mefhoxy—benzenamine HCl.* It is
also known as p-aminoanisole HCl and 4-methoxyaniline HC1,

p-Anisidine is used as an intermediate for the production of
C.I. (Colour Index) Azoic Coupling Components 11 and 13, C.I. Vat
Red 29 (also called C.I. Pigment Red 190), C.I. Disperse Orange 15,
Diazo Brilliant Scarlet ROD extra, Diazo Brilliant Scarlet BG extra,
and Benzo Fast Scarlet 4FB (Society of Dyers and Colourists, 1956).

The hydrochloride salt of p-anisidine is not produced commer-
cially (U.S. International Trade Commission [USITC], 1977); however,
p-anisidine is produced in commercial quantities (in excess of 1000
pounds or $1000 in value annually) as are C.I. Azoic Coupling Compo-
nents 11 and 13 and C.I. Vat Red 29 (USITC, 1977).

The potential for exposure to p—anisidine and p-anisidine HCl

is greatest for workers in the dye and chemical industries.

*
The CAS registry number is 20265-97-8.
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p-Anisidine displays considerable acute and chronic systemic
toxicity upon ingestion, inhalation, or skin absorption, and is a

moderate local irritant (Sax, 1975).



II. MATERIALS AND METHODS

A. Chemicals

p-Anisidine hydrochloride (Figure 1) was purchased in two lots
from Pfaltz and Bauer Chemical Company and chemical analysis was
performed by Midwest Research Institute, Kansas City, Missouri.

The first lot was used during the subchronic test and for the
first 20 months of the chronic biocassay; the second lot was used in
the final phase of the bioassay. The experimentally determined
melting point range of 215° to 220°C was in general agreement with
the range reported in the literature (216° to 218°C) (Dornow et al.,
1957). Elemental analysis approximated that expected for C7H10NOCI,
the molecular formula of p-anisidine hydrochloride. Thin-layer
chromatography was performed utilizing two solvent systems (benzene:
1,4~dioxane; and ethyl acetate:ammonium hydroxide). Each plate
indicated one nonmotile impurity. Vapor-phase chromatography
revealed one homogeneous peak. Titration of the amine function with
perchloric acid provided results close to those expected on a theo-
retical basis. This does not, however, preclude the possibility of
other amine compounds being present. Infrared analysis was consis-—
tent with the structure of the compound.

A second batch of p-anisidine hydrochloride was purchased about
two years later from the same supplier. The experimentally determined
range in the melting point of 180° to 222°C suggested that this com-

pound contained impurities; however, thin-layer chromatography
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NH,

OCH3

FIGURE 1
CHEMICAL STRUCTURE OF p-ANISIDINE (HYDROCHLORIDE)
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utilizing the same solvent systems used previously only revealed one
spot. In addition, elemental analysis agreed with that expected on a
theoretical basis as did amine group titration. Vapor-phase chroma-
tography also revealed only one homogeneous peak and infrared analysis
was consistent with the structure of the compound.

The Xmax and ¢ values reported by Sadtler Research Laboratories
(Genero, 1977) for p-anisidine and p-anisidine hydrochloride and the
values reported by Midwest Research Institute for the two batches of
the compound purchased for this bioassay are indicated below, All

analyses were performed using the same solvent systems:

Sadtler Sadtler Midwest Midwest
p-anisidine p—anisidine HCl Batch 1 Batch 2
A A A A

max € max € max € max €

- - 222.5 9570 —— —— 223 8000
234 15573 —— —_— ——— -— 236 30
—— —-— 274.5 1630 274 1570 275 1570
—-— — 281 1400 281 1410 281 1390
299 4763 - —~— 299.5 314 300 3100

The absence of the 222.5 nm peak from batch 1 is difficult to
explain. The 236 and 300 nm peaks in batch 2 and the 299.5 nm peak
in batch 1 suggest the presence of the free base in addition to the
hydrochloride; however, the absence of a peak approximating 234 mnm
in batch 1 is anomalous with this suggestion. The noted discrepan-
cies indicate that both batches may have contained impurities; how-

ever, no quantitative estimation of purity was made.



Throughout this report the term p-anisidine HCl is used to re-
present these materials.

B. Dietary Preparation

The basal laboratory diet for both treated and control animals
was Wayne Lab-Blox® (Allied Mills, Inc., Chicago, Illinois). p-
Anisidine HCl was administered to the treated animals as a component
of the diet. The chemical was removed from its container and proper
amounts were ground with a mortar and pestle and then mixed with an
aliquot of the ground feed. Once visual homogeneity was attained,
the mixture was placed in a 6 kg capacity Patterson-Kelley twin-shell
stainless steel V-blender with the remainder of the meal. After 20
minutes of blending, the mixtures were placed in double plastic bags
and stored in the dark at 4°C. Mixtures were prepared once weekly
and the unused portions discarded 2 weeks after formulation.
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. Rats and mice were supplied by the Frederick Cancer Research
Center, Frederick, Maryland. Treated and control animals for both
species were received in separate shipments. Upon arrival, a sample
of animals was examined for parasites and other signs of disease.
The remaining animals were quarantined by species for 2 weeks prior

to initiation of test. The 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—DekO
15/40 denier Dacrod:)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 11 months of study rats were kept in galvanized-steel
wire-mesh cages (Fenco Cage Products, Boston, Massachusetts) suspended

over newspapers. Newspapers were replaced daily, and cages and racks
washed weekly. For the remainder of the study, rats were housed in
suspended polycarbonate cages (Lab Products, Inc., Garfield, New
Jersey) equipped with disposable nonwoven fiber filter sheets. Clean
bedding and cages were provided twice weekly. Animals in polycarbon-
ate cages were provided with Aspen hardwood chip bedding (American
Excelsior Company, Baltimore, Maryland). Stainless steel cage racks
were cleaned once every 2 weeks, and disposable filters were replaced
at that time.

Mice were housed five per cage by sex in polycarbonate shoe box
type cages. Cages were fitted with perforated stainless steel lids
(Lab Products, Inc.). Nonwoven fiber filter bonnets were used over

cage lids. Clean cages, lids, and bedding (Aspen bedding) were



provided twice per week. Reusable filter bonnets and pipe racks were
sanitized every 2 weeks throughout the study.

Tap water was available for both species from 250 ml water bot-
tles 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~ meal was dispensed in AlpineCDaluminum feed cups
(Curtin Matheson Scientific, Inc., Woburn, Massachusetts) equipped
with stainless steel baffles to rats while in wire-mesh caging, and
to mice for the first 2 months of study. For the remainder of the
study, meal was supplied from stainless steel gangstyle hoppers
(Scientific Cages, Inc., Bryan, Texﬁs). During the 2-year period
of compound administration, animals were fed meal containing the
appropriate concentrations of p-anisidine HCl. 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,

p-Anisidine HCl-dosed rats were housed in a room with other
rats receiving diets containing* 1,5-naphthalenediamine (2243-62-1);
N-(l-naphthyl) ethylenediamine dihydrochloride (1465-25-4); 2-chloro-
p-phenylenediamine sulfate (61702-44-1); and aniline hydrochloride

(142-04-1). Control rats were in a room with other rats receiving

*
CAS registry numbers are given in parentheses.
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diets containing tris (2,3-dibromopropyl) phosphate (126-72-7) and

o-anisidine hydrochloride (134~29-0).

All mice were in a room with other mice receiving diets contain-
ing o-anisidine hydrochloride (134~29-0); 4—ch1oro-o-phenylepediamine
(95-83-0); cupferron (134-20-6); 2,5~dithiobiurea (142-46-1); and
fenaminosulf (140-56-7).

E. Selection of Initial Concentrations

In order to establish the maximum tolerated concentrations of
p-anisidine HCl for administration to treated animals in the chronic
studies, subchronic toxicity studies were conducted with both rats
and mice. Animals of each species were distributed among five groups,
each consisting of five males and five females. p-Anisidine HCl was
incorporated into the laboratory diet and supplied ad libitum to four
of the five rat groups and four of the five mouse groups in concen-
trations of 0.1, 0.3, 1.0, and 3.0 percent. The sixth group of each
species served as a control, receiving only the basal laboratory diet.
The dosed dietary preparations were administered for 8 weeks.

The highest concentration causing no deaths, no compound-related
gross abnormalities, and no mean group body weight depression in ex-—
cess of 15 percent relative to controls during the 8-week subchronic
test was selected as the high concentration utilized for the rat and
mouse chronic bioassays.

One female rat receiving a concentration of 0.1 percent and all

rats receiving concentrations of 3.0 percent died. Rats tested



at 1.0 percent were reported to have deep purple to black spleens in
all cases. All rats receiving 0.3 percent appeared normal. A dietary
concentration of 0.3 percent produced mean body weight depressions of
6.0 and 1.0 percent in male and female rats, respectively. A dietary
concentration of 1.0 percent produced mean body weight depressions

of 21.0 and 13.0 percent in male and female rats, respectively. The
initial high concentration chosen for administration to rats in the
chronic study was 0.6 percent.

One female mouse died at a concentration of 3.0 percent. Black
spleens were noted in all mice receiving 3.0 percent. A dietary
concentration of 1.0 percent produced mean body weight depressions
of 13.0 and 5.0 percent in male and female mice, respectively. A
dietary concentration of 3.0 percent produced mean body weight depres-
sions of 38.0 and 29.0 percent in male and female mice, respectively.
The initial high concentration utilized for administration to mice in
the chronic study was 1.0 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.

All rats were approximately 6 weeks old at the time the test was
initiated. The initial concentrations of p—anisidine HCl in diets

were 0.6 and 0.3 percent, respectively. Throughout this report the
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TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
p—ANISIDINE HYDROCHLORIDE FEEDING EXPERIMENT

p-ANISIDINE

INITIAL HYDROCHLORIDE OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 55 0 0 106
LOW DOSE 55 0.3 103
0 2
HIGH DOSE 55 0.6 103
0 3
FEMALE
CONTROL 55 0 0 107
LOW DOSE 55 0.3 103
0 3
HIGH DOSE 55 0.6 103
0 3
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
p—ANISIDINE HYDROCHLORIDE FEEDING EXPERIMENT

p—ANISIDINE

INITIAL HYDROCHLORIDE OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 55 0 0 105
LOW DOSE 55 0.5 103
0 2
HIGH DOSE 55 1.0 103
0 2
FEMALE
CONTROL 55 0 0 105
LOW DOSE 55 0.5 103
0 2
HIGH DOSE 55 1.0 103
0 2
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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 treated rats were supplied with dosed
feed for a total of 103 weeks, followed by a 2- to 3-week observation
period.

All mice were approximately 6 weeks old at the time the test was
initiated. The initial concentrations of p-anisidine HCl in diets
were 1.0 and 0.5 percent, respectively. Throughout this report the
mice receiving the former concentration are referred to as the high
dose groups and those receiving the latter concentration are referred
to as the low dose groups. The treated mice were supplied with dosed
feed for a total of 103 weeks, followed by a 2-week observation
period to detect any delayed toxicity.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the ex-
periment. 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 inspectéd 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
observation 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
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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,
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, lungs and bronchi, trachea, bone marrow, spleen, lymph
nodes, thymus, eye, heart, salivary gland, liver, gallbladder (mice),
pancreas, esophagus, stomach, small intestine, large intestine,
kidney, urinary bladder, pituitary, adrenal, thyroid, parathyroid,
testis, prostate, brain, uterus, mammary gland, and ovary.

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

of animals that were placed on experiment in each group.
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H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay Data System
(Linhart et al., 1974). The data elements include descriptive infor-
mation on the chemicals, animals, experimental design, clinical ob-
servations, survival, body weight, and individual pathologic results,
as recommended by the International Union Against Cancer (Berenblum,
1969). Data tables were generated for verification of data 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 Tarone's (1975) extensions of Cox's methods when
testing a dose-related trend. One-tailed P-values have been reported
for all tests except the departure from linearity test, which is only

reported when its two-tailed P-value is less than 0.05.
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The incidence of neoplastic or nonneoplastic lesions has been
given as the ratio of the number of animals bearing such lesions at a
specific anatomic site (numerator) to the number of animals in which
that site was examined (denominator). In most instances, the denomi-
nators included only those animals for which that site was examined
histologically. However, when macroscopic examination was required
to detect lesions prior to histologic sampling (e.g., skin or mammary
tumors), or when lesions could have appeared at multiple sites (e.g.,
lymphomas), the denominators consist of the numbers of animals necrop-
sied.

The purpose of the statistical analyses of tumor incidence is to
determine whether animals receiving the test chemical developed a sig-
nificantly higher proportion of tumors than did the control animals.
As a part of these analyses, the one-tailed Fisher exact test (Cox,
1970, pp. 48-52) was used to compare the tumor incidence of a control
group to that of a group of treated animals at each dose level. When
results for a number of treated groups, k, are compared simultaneously
with those for a control group, a correction to ensure an overall
significance level of 0.05 may be made. The Bonferroni inequality
(Miller, 1966, pp. 6-10) requires that the P-value for any comparison
be less than or equal to_0.0S/k. In cases where this correction was
used, it is discussed in the narrative section. It is not, however,
presented in the tables, where the Fisher exact P-values are shown.

The Cochran-Armitage test for linear trend in proportions, with

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

A time-adjusted analysis was applied when numerous early deaths
resulted from causes that were not associated with the formation of
tumors, In this analysis, deaths that occurred before the first
tumor was observed were excluded by basing the statistical tests on
animals that survived at least 52 weeks, unless a tumor was found at
the anatomic site of interest before week 52, When such an early
tumor was found, comparisons were based exclusively on animals that
survived at least as long as the animal in which the first tumor was
found. Once this reduced set of data was obtained, the standard pro-
cedures for analyses of the incidence of tumors (Fisher exact tests,
Cochran-Armitage tests, etc.) were followed.

When approﬁriate, 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
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the incidence of tumors which used life-table methods were one-tailed
and, unless otherwise noted, in the direction of a positive dose
relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also noted.

The approximate 95 percent confidence interval for the relative
risk of each dosed group compared to its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as pt/pc where Pe 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
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when the control incidence is zero) has occurred. When the lower
limit is less than unity but the upper limit is greater than unity,
the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoretical possibility
of the induction of tumors by the test chemical which could not be

detected under the conditions of this test.
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ITII. CHRONIC TESTING RESULTS: RATS

A. Body Weights and Clinical Observations

Mean body weight depression was apparent in all treated rat
groups when compared to their control groups. Mean body weight de-
pression in female high and low dose groups was more apparent after
week 34 (Figure 2). White or yellow discoloration of the eye was
recorded for 1 high dose male, 2 high dose females, 2 low dose males,
2 low dose females, 2 control males, and 1 control female. Red exu-
date around the eyes developed in 10 high dose females, 15 low dose
males, and 17 low dose females. Swelling was observed in the eye
region of 2 control females, the head of 2 control males, and the
scrotum of 1 control male. Subcutaneous masses developed in 1 high
dose male, 5 high dose females, 3 low dose males, 6 low dose females,
3 control males, and 18 control females. Cutaneous lesions and/or
masses were recorded in 3 high dose males, 2 high dose females, 8 low
dose males, 1 low dose female, 7 control males, and 3 control females.
Two controls showed rectal prolapse. Jaundice was recorded for 1 con-
trol male, Emaciation was observed in 1 low dose female and 2 control
females. Alopecia was reported in 30 high dose males, 14 low dose
females, and 9 control females. No other clinical abnormalities were
noted.

B. Survival
The estimated probabilities of éurvival for male and female rats

in the control and p-anisidine HCl-dosed groups are shown in Figure 3.
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FIGURE 2
GROWTH CURVES FOR p-ANISIDINE HYDROCHLORIDE CHRONIC STUDY RATS
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FIGURE 3
SURVIVAL COMPARISONS OF p-ANISIDINE HYDROCHLORIDE CHRONIC STUDY RATS
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For both male and female rats, the Tarone test for association between
dosage and mortality was not significant.

For males, adequate numbers of rats were at risk from late-
developing tumors, as 82 percent (45/55) of the high dose, 78 percent
(43/55) of the low dose, and 71 percent (39/55) of the control rats
survived on test until the termination of the study.

For females, with 91 percent (50/55) of the high dose, 78 percent
(43/55) of the low dose, and 65 percent (36/55) of the control rats
alive on test until the termination of the study, survival was also
adequate.

C. Pathology

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

A variety of neoplasms occurred both in the control and in the
compound-treated groups. A few neoplasms occurred only in treated
rats, but their numbers were too small to demonstrate convincing car-
cinogenicity. These included three transitional-cell neoplasms of
the urinary bladder in both sexes, two neoplasms of intestinal smooth
muscle in males, two gliomas of the brain in females, and preputial
gland tumors (i.e., adenomas or carcinomas) in males (1/54, 8/54, and
3/55 of the control, low dose, and high dose groups, respectively).

In addition to the neoplastic lesions, a number of degenerative

and inflammatory changes were found in both treated and control rats.
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The only nonneoplastic lesions which appeared to be compound-related
occurred in high dose females. These rats exhibited a high incidence
of brown pigmentation in the reticuloendothelial cells of the spleen
and in the tubular epithelium of the kidney; these changes were diag-
nosed as hemosiderosis and cholemic nephrosis, respectively.

Based upon this histopathologic examination, p—anisidine HCl was
not carcinogenic in Fischer 344 rats under the conditions of this bio-
assay; however, the increase in preputial gland tumors may have been
associated with the administration of the compound.

D. Statistical Analyses of Results

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

In male rats the incidences of squamous-cell carcinomas of the
skin and of alveolar/bronchiolar adenomas were increased in the high
dose treated group. In both cases the Cochran-Armitage test for asso-
ciation between compound administration and tumor incidence yielded a
significant value (P = 0.039). These results, however, were not sup-
ported by significant Fisher exact tests.

For male rats the combined incidence of adenomas NOS or carcino-

mas NOS of the preputial gland was increased in both treated groups.
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE RATS TREATED WITH p-ANISIDINE HYDROCHLORIDE

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Skin and Subcutaneous Tiscue: ~Fibromab 4/54(0.07) 0/54(0.00) 2/55(0.04)
P ValuesC N.S. N.S. N.S.
Relative Risk (Control)d —— 0.000 0.491
Lower Limit —_— 0.000 0.046
Upper Limit — 1.081 3.272
Weeke to First Observed Tumor 106 — 106
Skin: Squamous-Cell Carcinomab 0/54(0.00) 0/54(0.00) 3/55(0.05)
P Values© P = 0.039 N.S. N.S.
Relative Risk (Control)d —_— -— Infinite
Lower Limit —_— —_— 0.589
Upper Limit -—— - Infinite
Weeks to First Observed Tumor - —_— 97
Lung: Alveolar/Bronchiolar Adenomab 0/54(0.00) 0/54(0.00) 3/55(0.05)
P Values® P = 0.039 N.S. N.S.
Relative Risk (Control)d —_— — Infinite
Lower Limit -_— —_— 0.589
Upper Limit — — Infinite
Weeks to First Otserved Tumor —_— — 106
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TABLE 3 (CONTINUEL)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant Lymphomal 12/5£(0.33) 1/54(0.02) 1/55(0.02)
P Values® P < 0.001(N) P < 0.001(N) P < 0.001(N)
Departure from Linear Trende P = 0.004 —-— -
Relative Risk (Control)d — 0.056 0.055
Lower Limit — 0.001 0.001
Upper Limit ——— 0.320 0.324
Weeks to First Observed Tumor 84 92 105
Liver: Neoplastic Neodule or Hepato-
cellular Carcinoma 0/54(0.00) 3/54(0.06) 4/55(0.07)
P Values® N.S. N.S. N.S.
Belative Risk (Control)d ——— Infinite Infinite
Lewer Limit —_— 0.600 0.908
Upper Limit - Infinite Infinite
Weeks tc First Chserved Tumor —_— 70 106
Pituitary: Adenoma NOS, Chromophcbe
Adenoma, Acidophil Adencma, or
Basophil AdenomaP 5/48(C.10) 7/49(0.14) 8/50(0.16)
P Values® N.S. N.S. N.S.
Relative Risk (Control}d -_— 1.371 1.536
Lower Limit ——— 0.403 C.479
Upper Limit - 5.119 5.571
Weeks tc First Observed Tumor GG 105 98
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Adrenal: Pheochromocytoma or
Pheochromocytoma, Malignant 14/54(0.26) 10/54(0.19) 6/54(0.11)
P Values® P = 0.032(N) N.S. P = 0.041(N)
Relative Risk (Control)d — 0.714 0.429
Lower Limit —_— 0.312 0.146
Upper Limit —— 1.571 1.090
Weeks to First Observed Tumor 73 70 106
Thyroid: C-Cell Adenoma or C-Cell
Carcinoma 3/53(0.06) 2/49(0.04) 4/50(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)® — 0.721 1.413
Lower Limit —— 0.062 0.251
Upper Limit - 6.024 9.211
Weeks to First Observed Tumor 106 105 106
Pancreatic Islets: 1Islet Cell-Adenoma
or Islet-Cell Carcinoma 2/53(0.04) 4/52(0.08) 2/51(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)® — 2.038 1.039
Lower Limit —— 0.306 0.078
Upper Limit — 21.762 13.862
Weeks to First OBserved Tumor 106 105 106
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Mammary Gland: Fibroadenomab 1/54(0.02) 3/54(0.06) 0/55(0.00)
P Valuesc N.S. N.S. N.S.
Relative Risk (Control)d — 3,000 0.000
Lower Limit - 0.250 0.000
Upper Limit — 154.510 18.349
Weeks to First Observed Tumor 106 105 -
Preputial Gland: Adenoma NOS or
Carcinoma NOS 1/54(0.02) 8/54(0.15) 3/55(0.05)
P Values® N.S. P = 0.016 N.S.
Departure from Linear Trend® P = 0.011 — ——
Relative Risk (Control)d —— 8.00¢ 2.945
Lower Limit —_ 1.131 0.246
Upper Limit —_— 347.530 151.741
Weeks to First Observed Tumor 106 92 93
Testis: Interstitial-Cell Tumor’ 53/54(0.98) 45/54(0. 83) 47/55(0.85)
P Values® P = 0.026(N) P = 0.008(N) P = 0.017(N)
Relative Risk (Control)d — C.849 0.871
Lower Limit - 0.816 0.837
Upper Limit -—— 0.972 0.991
Weeks to First Observed Tumor 73 g2 89
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TABLE 3 (CONCLUDED)

LOW HIGH

TOPOGRAPHY :MORPECLOGY CONTPOL DOSE DOSE

Body Cavities: Mescthelioma NOS or

Mesothelioma, MalignantP 2/54(C.04) 0/54(0.00) 3/55(0.05)

P Values® N.S. N.S. N.S.

Relative Risk (Control)® — 6.000 1.473
Lower Limit — 0.00C 0.176
Upper Limit - 3.387 17.071

Weeks to First Observed Tumor 57 —_—— 98

8Treated groups received doses of 0.3 or 0.6 percent in feed.
Number of tumor-bearing arimals/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 compariscn of a treated grcoup with the control grcup is
given beneath the incidence of tumors in the treated group when P < 0.05; ctherwise, not signifi-
cant (N.S.) is indicated. Tor both Cochran-Armitage and Fisher exact tests a regative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the control groug.

The 957 confidence interval on the relative risk of the treated grcup to the control group.

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

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE RATS TREATED WITH p-ANISIDINE EYDROCHLORIDE®

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or :
Malignant LymphomaP 9/54(0.17) 3/55(0.05) 2/55(0.04)
P Values® P = 0.012(N) N.S. P = 0.024(N)
Relative Risk (Control)d —— 0.327 0.218
Lower Limit - 0.060 0.024
‘Upper Limit — 1.230 0.993
Weeks to First Observed Tumor 91 91 105
Salivary Gland: Adernoma NOSb 3/52(0.06) 0/53(0.00) 0/54(0.00)
P Values® P = 0.035(N) N.S. N.S.
Relative Risk (Control)d -— 0.000 0.000
Lower Limit -—— 0.000 0.000
Upper Limit - 1.634 1.604
Weeks to First Observed Tumor 107 —— —_—
Liver: Neoplastic Ngdule or Hepato-
cellular Carcinoma 1/53(0.02) 1/55(0.02) 3/55(0.05)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.964 2.891
Lower Limit e 0.013 0.241
Upper Limit - 74,304 148.956
107 105 106

Weeks to First Observed Tumor
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Pituitary: , Carcinoma NOS or Chromophobe
Carcinoma 4/48(0.08) 2/51(0.04) 0/54(0.00)
P Values® P = 0.028(N) N.S. P = 0.046(N)
Relative Risk (Control)d -— 0.471 0.000
Lower Limit - 0.044 0.000
Upper Limit -— 3.123 0.960
Weeks to First Observed Tumor 89 92 -
Pituitary: Adenoma NOS, Chromophobe
Adenoma, Acidophil Adenoma, Basophil
Adenoma, Carcinoma NOS, or Chromophobe
Carcinoma 21/48(0. 44) 19/51(0.37) 19/54(0.35)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.852 0.804
Lower Limit —_— 0.503 0.442
Upper Limit - 1.442 1.312
Weeks to First Observed Tumor 74 92 94
Adrenal: Pheochromocytoma 3/53(0.06) 2/55(0.04) 2/54(0.04)
P Values® N.S N.S. N.S.
Relative Risk (Control)d -— 0.642 0.654
Lower Limit - 0.055 0.057
Upper Limit - 5.387 5.484
Weeks to First Observed Tumor 107 105 106
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Adenoma or C-Cell
Carcinomab 4/49(0.08) 5/46(0.11) 4/55(0.07)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.332 0.891
Lower Limit - 0.305 0.175
Upper Limit - 6.316 4,544
Weeks to First Observed Tumor 107 105 10€
Mammary Gland: Adenoma NOS or Adeno-
carcinoma NOSP 3/54(0.06) 1/55(0.02) 2/55(0.04)
P Valuesc N.S. N.S. N.S.
Relative Risk (Control)d —— 0.327 0.655
Lower Limit —_—— 0.006 0.056
Upper Limit ——— 3.925 5.490
Weeks to First Observed Tumor 101 105 5C
Mammary Gland: Fibroadenomab 16/54(C.30) 4/55(0.07) 4/55(0.07)
P Values® P = 0.001(N) P = 0.002(N) P = 0.002(N)
Pelzative Risk (Control)d ——— C.245 0.245
Lower Limit — 0.064 0.064
Upper Limit - 0.702 0.702

Weeks to First Observed Tumor 99 S6 94
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TABLE 4 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Mammary Gland: Fibrcadenoma, Adenoma
KOS, or Adenocarcinomab 19/54(0.35) 5/55(0.09) 6/55(0.11)
P Values® P = 0.001(N) P = 0.001(N) P = 0.002(N)
Departure from Linear Trende P = 0.028 — ———
Relative Risk (Control)d —— 0.258 0.310
Lower Limit —_— 0.082 0.110
Upper Limit - 0.655 0.736
Weeks to First Observed Tumor 99 96 50
Uterus: Endometrial Stromal Polypb 16/52(0.31) 11/53(0.21) 14/55(0.25)
P Values® . N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.675 0.827
Lower Limit - 0.315 0.418
Upper Limit — 1.393 1.621
Weeks to First Observed Tumor 68 101 106

A Treated groups received doses of 0.3 or 0.6 percent in feed.
bNumber 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.

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.



The Fisher exact test for the low dose group showed a significant (P =
0.016) increase in these tumors compared to the control. In histor-
ical data collected by this laboratory for the NCI Carcinogenesis
Testing Program, 3/250 (1 percent) of the untreated male rats had one
of these tumors. Making the assumption of a binomial distribution
with a 3/250 probability of spontaneous incidence, the probability
of observing 8 or more rats with such tumors out of 54 males (as in
the low dose group) was P < 0.001, a significant result. The high
dose Fisher exact comparison and the Cochran-Armitage test, however,
were not significant.

A number of possible negative associations between compound ad-
ministration and tumor incidence were observed. For both sexes neg-
ative associations were observed from both the Cochran-Armitage and
Fisher exact tests for the combined incidence of leukemia and malig-
nant lymphoma. For females the incidence of mammary gland fibroade-
nomas also showed a possible negative association with dosage. 1In
males the apparent negative association between dosage and the
incidence of interstitial-cell tumors of the testis was noted.

The significance of these results were doubtful, however, due to
the variability of this tumor (Cockrell and Garner, 1976).

The Cochran-Armitage test indicated significant negative asso-

ciations between dose and the incidences of pituitary neoplasms

and of adenomas of the salivary gland in females and of adrenal
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pheochromocytomas in males. For these cases, however, the Fisher
exact tests were not significant under the Bonferroni criterion.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 3 and 4, the value one is included; this indicates the absence
of statistically significant results. It should be noted that many
of the confidence intervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in rats by
p-anisidine HCl that could not be established under the conditions
of this test. It should also be noted that for those sites with an
upper limit less than one there is a statistically significant
decrease in tumor incidence in the dosed group as compared to the

control.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

Mean body weight depression was apparent in all treated mouse
groups when compared to their control groups (Figure 4). Alopecia
was reported in 25 high dose males, 24 high dose females, 1 low dose
male, 3 low dose females, 5 control males, and 3 control females,
Cutaneous lesions were reported in 1 high dose female and 1 control
male. Distention of the urogenital area was noted in 1 control male,
and blood in the urogenital region was observed in 2 other control
males. One control female displayed a distended abdomen. An open
sore on the leg of 1 low dose female was detected. Edema of the eye
region was observed in 1 high dose male and 1 high dose female. No
other clinical abnormalities were observed.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and p-anisidine HCl-dosed groups are shown in Figure 5.
For both male and female mice, the Tarone test for association between
dosage and mortality was not significant.

Adequate numbers of male mice were at risk from late-developing
tumors, as 91 percent (50/55) of the high dose, 87 percent (48/55) of
the low dose, and 80 percent (44/55) of the control mice survived on
test until the termination of the study.

For female mice, with 78 percent (43/55) of the high dose, 76

percent (42/55) of the low dose, and 80 percent (44/55) of the control
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GROWTH CURVES FOR p-ANISIDINE HYDROCHLORIDE CHRONIC STUDY MICE
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mice alive on test until the termination of the study, survival was
also adequate.
C. Pathology

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

A variety of neoplasms occurred with approximately equal fre-
quency in the compound-treated and control mice. Occasionally, as
shown in the summary tables, neoplasms occurred only in the compound-
treated mice or with an increased frequency in treated groups when
compared with the controls. The nature and incidence of these neo-
plasms were simiiar to spontaneously occurring neoplasms in B6C3F1
mice.

There were no nonneoplastic lesions that could be attributed to
compound administration. Degenerative, inflammatory and hyperplastic
lesions, frequently observed in aging B6C3Fl mice, were noted among
treated and control groups. Occasional lesions were found to be more
frequent in treated mice; however, the incidences were within the
limits of those observed in historical controls.

Based upon this histopathologic examination, p-anisidine HCl was
not carcinogenic to B6C3Fl mice under the conditions of this bioassay.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in

mice are summarized in Tables 5 and 6. The analysis is included for
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TABLE

5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE MICE TREATED WITH D-ANISIDINE HYDROCHLORIDE

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Carcinomab 6/54(0.11) 3/54(0.06) 7/54(0.13)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.500 1.167
Lower Limit —_ 0.085 0.359
Upper Limit —— 2.211 3.934
Weeks to First Observed Tumor 105 105 105
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 12/54(0.22) 8/54(0.15) 17/54(0.31)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 0.667 1.417
Lower Limit _— 0.257 0.709
Upper Limit — 1.626 2.922
Weeks to First Observed Tumor 79 105 92
Hematopoietic System: Leukemia or
Malignant Lymphoma 4/55(0.07) 3/54(0.06) 4/55(0.07)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —— 0.764 1.000
Lower Limit —_ 0.117 0.196
Upper Limit —_— 4,302 5.110
Weeks to First Observed Tumor 105 94 105
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TABLE 5 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinomab 24/54(0.44) 14/54(0.26) 17/54(0.31)
P Values® N.S. P = 0.035(N) N.S.
Relative Risk (Control)d e 0.583 0.708
Lower Limit - 0.318 0.409
Upper Limit - 1.037 1.206
Weeks to First Observed Tumor 53 93 91
Liver: Hepatocellular Adenoma or .
Hepatocellular CarcinomaP 28/54(0.52) 22/54(0.41) 23/54(0.43)
P Values® . N.S. N.S. N.S.
Relative Risk (Control)d —— 0.786 0.821
Lower Limit - 0.501 0.529
Upper Limit —— 1.226 1.271
Weeks to First Observed Tumor 53 93 91
Adrenal: Cortical Adenoma or Adenoma NOSb 6/50(0.12) 0/52(0.00) 0/53(0.00)
P Values® P = 0.002(N) P = 0.012(N) P = 0.011(N)
Relative Risk (Control)d - 0.000 0.000
Lower Limit —-— 0.000 0.000
Upper Limit - 0.202 0.591

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

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Harderian Gland: Adenoma NQOS, Papillary
Adenoma, Cystadenoma NOS, or Papillary
Cystadenoma Nosb 1/55(0.02) 2/54(0.04) 3/55(0.05)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 2.037 3.000
Lower Limit o 0.109 0.250
Upper Limit - 117.954 154,535
Weeks to First Observed Tumor 105 105 105

3reated groups received doses of 0.5 or 1.0 percent in feed.

b . : . s .
Number of tumor-bearing animals/number of animals examined at site (proportiom).

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

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

The probability

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

d

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

TABLE 6

SPECIFIC SITES IN FEMALE MICE TREATED WITH p-ANISIDINE HYDROCHLORIDE®

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma
or Alveolar/Bronchiolar CarcinomaP 4/55(0.07) 5/54(0.09) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— 1.273 0.825
Lower Limit —— 0.290 0.126
Upper Limit —— 6.093 4,633
Weeks to First Observed Tumor 105 102 105
Hematopoietic System: Leukemia or
Malignant Lymphomab 18/55(0.33) 10/54(0.19) 12/50(0.24)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.566 0.733
Lower Limit —— 0.258 0.360
Upper Limit —— 1.167 1.437
Weeks to First Observed Tumor 86 75 69
Liver: Hepatocellular Carcinomab 7/54(0.13) 5/53(0.09) 1/50(0.02)
P Values® P = 0.033(N) N.S. P = 0.038(N)
Relative Risk (Control)d —_— 0.728 0.154
Lower Limit — 0.194 0.003
Upper Limit — 2.492 1.138
Weeks to First Observed Tumor 101 105 105
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TABLE 6 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Adenoma or
Hepatocellular Carcinoma 11/54(0.20) 10/53(0.19) 6/50(0.12)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.926 0.589
Lower Limit - 0.385 0.193
Upper Limit —— 2,195 1.599
Weeks to First Observed Tumor 59 105 105
Pituitary: Adenoma NOS, Chromophobe
Adenoma, or Basophil Adenoma 3/42(0 3/48(0.06) 2/38(0.05)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —-— 0.875 0.737
Lower Limit —— 0.124 0.064
Upper Limit -— 6.218 6.076
Weeks to First Observed Tumor 105 105 105

qTreated groups received doses of 0.5 or 1.0 percent in feed.
b

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 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.

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



every type of malignant tumor in either sex where at least two such
tumors were observed in at least one of the control or p-anisidine

HCl-dosed groups and where such tumors were observed in at least 5

percent of the group.

None of the statistical tests for any site in mice of either
sex indicated a significant positive association between the admin-
istration of p-anisidine HCl and tumor incidence. Thus, at the dose
levels used in this experiment there was no evidence that p-anisidine
HCl was a carcinogen in B6C3Fl mice.

In male mice the possibility of a negative association between
dose and the incidence of adrenal capsule adenomas NOS was observed.

For females the Cochran-Armitage test indicated a significant
negative association between dose and the incidence of hepatocellular
carcinomas. The Fisher exact tests, however, were not significant
under the Bonferroni criterion.

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

this test.
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V. DISCUSSION

There were no significant positive associations for either spe-
cies between the concentrations of p-anisidine HCl administered and
mortality. Adequate numbers of animals in all groups survived suffi-
ciently long to be at risk from late-developing tumors. Mean body
weight depression was apparent in treated animals of both species
when compared to the corresponding controls, indicating that the con-
centrations administered may have approximated the maximum tolerated
dosages.

In male rats there were significant associations between com-
pound administration and the incidences of both squamous-cell carci-
nomas of the skin and alveolar/bronchiolar adenomas. None of the
Fisher exact comparisons, however, supported these findings. When
those males having adenomas NOS or carcinomas NOS of the preputial
gland were combined and the resulting incidences statistically ana-
lyzed, the only test providing a significant result was the Fisher
exact comparison of the low dose (8/54 [15 percent]) to the control
(1/54 [2 percent]}). Neither the Cochran-Armitage test nor the high
dose to control Fisher exact test supported this finding. It was
considered that insufficient evidence was provided by the study to
establish a compound-related effect.

There were negative associations between compound administration

and tumor incidence in rats (e.g., a combination of leukemia and
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malignant lymphoma in rats of both sexes and mammary fibroadenoma in
female rats).

There were no significant positive associations between the
administration of p-anisidine HCl and the incidence of any tumor in
mice of either sex.

Although, under the conditions of this bioassay, there appeared
to be an association between chemical administration and the increased
incidence of preputial gland tumors in low dose male rats, the evi-
dence was insufficient to establish the carcinogenicity of p-anisidine
HC1 in Fischer 344 rats. The compound was not carcinogenic in B6C3F1

mice.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH p-ANISIDINE HYDROCHLORIDE






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS
TREATED WITH p-ANISIDINE HYDROCHLORIDE

e 2 o 2 D e

CONTEOT. (UNTR) LOW DOSE HIGH DOSE
01-0360 01-n185 0 1-0390

ANINALS INITTALLY IN STUDY 55 55 55

ANINALS N®C®OPSTED Sy Su 5%

BNIMALS FYXAMINED HISTOPATHOLCGICALLY *¥ 54 sS4 55

INTEGUMENTARY SYSTEM

*SKIN (=u) [0 {55)
SQUAMOUS CELL PAPILIOMA 2 (4%) 1 (2%)

SQUAMONMS CELL CARCINOMA 2 (5%)
PIBRCHA 2 (%)

*SUBCOUT TISSUE (54) (54) (55)
PIBROMA 2 (4% 2 (u%)
PIBRCSARCONA 2 (4%) -

PESPTPATORY SYSTPM

#LONG (54) (5w (55)
HEPATOCELLULAR CARCINOMA, MFTAST 1 (2%)
ALVEOLAR/BRONCHIOLAR ADEROMA 3 (S5%)
PHEOCHROMCCYTCMA, METASTATIC 1 (2%)

SARCCMR, NOS, TUNC PRIM NR META 1 2%)
PIBROSARCCMA, MFTASTATIC 1 (2%)
HEMATOPHIFTIC SYSTEM

*MULTIPLY ORGANS (51) (54) (5%)

MBLIGNANT LYMPHOMA, NOS 1 (2%

OUNDIFFERENTIATEL LEUKEMIA 13 (20%)

BYRLCMONOCYTIC LEUKENIRA 1 (2%)
LYMPHOCYTIC LEUKFMIA o (7%

#SPLEEN ' (51) (54) (55}
MALIG.LYMPHNMA, HTSTYOCYTTIC TYTF 1 (2%)

#MANDIBULAR L. MODE (GE)] (1) (49)
SQUAMOUS CELYI CARCINOMA, METASTA 1_1(2%)

4 NUUMBPR OF ANIMALS WITH TISSUE EXAMINEL MICROSCOPICAILY
* NUMEBER OF ANIMALS NECROPSIFD
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Al (CONTINUED)

CONTROL (TNTPR) LOW DNSE HIGH DOSE
01-03kC 01-0385 01-0390
STHYNOS (47) (42) (u4)
THYMOMA 2 (5%)
CIFCUIATCRY SYSTEM
NONE
DIGFSTIVE SYSTEM
$1IVE® (54) (54) (55)
NFOPLASTIC NODUIF 2 (6%) 3 (5%)
HEPATOCRLLILAR CARCINOMA 1 (2%)
HEMA NGIOMA 1 (2%)
#STONACH (53) (58) (55)
SQUAMOUS CELL PAPTLLOMB 2 (4%)
SQUAMOTS CEL1 CARCINOMA 2 (4%
BASAI-CELI CARCINOMA 1 (2%) 1 (2%)
EIEIUNTM (%2) (53 (59)
LETOMYOMA 1 (2%
$TLEUN (52) () (55)
L¥TOMYOSARCOMA 1 (2%)
MRINARY SYSTEM
#KIDNEY (53) (54) (55)
HAMART OMA + 1 (2%)
#TPIFARY RBLADDRZP (s1) (52) (5%)
TRANSTTIONAL-CFLL  PAPTILCMA 1 (2%)
ENDOCRINE SYSTEM
$DITUTT ARY (48) (49) (50)
ADENOMA, WOS 1 (2%)
CHROMOTHOBR ADRNCMA 4 (A% 6 (12%) 3 (6%)
ACIDCPHIL ADENOMA 1 (2%
BASOPHIL ADENOMA 5_(10%)

# NTMBY¥P OF ANIMALS WITH TISSUY EXAMINED MICPOSCOPICAILY
MUMBE® OF ANTMALS NRCROPSIFD

»

+

THIS IS CONSIDERED TO BE A BENIGN FORM OF THE MALIGNANT MIXED TUMOR OF THE KIDNEY AND CON-
SISTS OF PROLIFERATIVE LIPOCYTES, TUBULAR STRUCTURES, FIBROBLASTS, AND VASCULAR SPACES IN
VARYING PROPORTIONS.
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TABLE A1 (CONTINUED)

CONTROL (UNTR) LOW DOS® RIGH DOSE
01-0360 01-0385 01-0390
BASOPHIL CARCINGNMA 1 (2%)

#ADRENAL (s4) (54) (54)
CORTICAL ADENOMA 1 (2% 1 (2%) 2 (4%)
PHEOCHROMOCYTONA 12 {22%) 4 (7%) 6 (11%)
PHENCHROMOCYTOMA, MALIGNANT 2 u%) 6 (11%)

#THYPOTD (53) (69) (50)
POLLICTLAR=CYLL ADENOMA 1 (2%)
POLLYCULAR-CELL CARCINOMA 1 (2%

C-CEIL ADENCHMA 3 (6%) 1 (2%) 2 (4%)
C-CELL CARCINOMA 1 (2%) 2 (4%)
PAPILLARY CYSTADEWONA, NOS 1 (2%)

#PANCREATIC ISLETS (53) (52) N
ISLET-CELL ADEWOMA 1 (2% 3 (6%) 2 (u%)
ISLET~CEIT CARCINCNA 1 2n 1 (2%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (54) (5 (55)
INTRADUGCTAL PAPILLOMA 1 (2%)

PIBROADENOMA 1 (2% 3 (%)

*PREPUTYAL GLAND (54) (54) (55)
CARCINOMA,ROS 1 (2% 6 (11%) 1 (2%)
ADENCMA, %OS 2 (4%) 2 (4%)

#PROSTA TR (52) (50) (53)
ADENOMA, ROS 1 (2%)

$TESTIS (54) (54) (55)
INTERSTIT IAL-CFLL TUMOR 53 (98%) 45 (83%) 47 (85%)
HEMANGIONA 1 (2%)

NFRVOUS SYSTEM

(33334 (56 (5 (%5)

CERUMINOUS CARCINOMA, WETASTATIC 1 (2%
SPECIAL SENSE ORGANS

*EYE (5 (54) (55)

SQUAMOUS CELL CARCINONA 1_02%

# NUMBER OF ANIMALS WITH TISSUF EXAMIVNED MICROSCOPICAILY
* NOMEER OF ANIMALS NECROPSIFD



TABLE Al (CONTINUED)

- e

CONTROL (UNTR) LOW DOSE AIGH DOSE
01-93460 MM -038% 01-0390

- " - = - = R e Y e 3 D D - = R o ™

*EAR (54 (58) (55)
CFRUMINOUS CARCINOMA 1 (2%

*EAR CANAL (c0) (54) (55)
CFRUMINOUS CARCINOMA 1 (29

NCNE
BCDY CAVITIES
*ENDY CAVITIFS (54) (54) (55)
MESOTHELTCMA, NOS 2 (4% 1 (2%)
MESOTHRLIOMA, MALIGNANT 2 (4%)
ALL OTHER SYSTEMS
NONE
ANIMAL DISPNSITION SUPMARY
ANTMALS INITIALLY IN STUDY se 55 &5
NATURAL DEATHD 6 € 6
MORTBUND SACRIFIC® 10 4 4

SCHEDULED SACRIPICR

ACCIDFNTALLY KILLED

TFRMINAL SACRIFICE 39 43 45
ANTMAL MISSING

@ _INCIDDES AUTOLYZFED ANIMALS

# NUMBRR NF ANIMALS WITH TISSUF® EXAMINED MICROSCNPICALLY
* NUMEE® OF ANIMALS NECROPSIFD
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TABLE Al (CONCLUDED)

CONTROL {UNTR) LOW DOSE HIGH DOSE
01-01360 01-038% 01-0390
TUNOR SUMMARY
TOTAL AWIMALS WITH PRIMARY TUNCRS* 54 50 50
TOTAL PRIMARY TUMNRS 112 100 93
TOTAL ANYMALS WITH BENTGN TUNCRS 53 49 49
TOTAL BENIGN TUMORS 83 76 77
TOTAYT. ANIMALS WITH MALIGNANT TUMORS 26 18 11
TOTAT MALIGNANT TUMORS 27 20 12
TOTAL ANTMALS WITH SECONDARY TUMORS# 1 2 2
TOTAL SECONDARY TUMORS 1 2 2

TOTAL ANIMALS WITH TUMORS UNCERTAIN=-
BENIGN OR MALIGNANT 2 3 4
TOTAYL. UNCERTAIN TOMOPS

~N
w
F-]

TNTAL ANIMALS WITH TUMORS UNCERTATIN~
PEIMARY O® MWETASTATIC 1
TOTAL UNCERTAIN TUMORS - 1

* DRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
& SECONDAPY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN



TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS
TREATED WITH p-ANISIDINE HYDROCHLORIDE

CONTROL (UNTR) LOR DOS® HIGH DOSE
02-0360 02-0385 02-0390
.................. e e = e 7 e o A o S e e S
ANIMALS TNITTALLY IN STUDY 55 55 85
ANIMALS NECROPSIED sy 55 55
ANIMALS EXAMINED HISTOPATHOLOGICAILY ** 54 55 55
TNTEGUMENTARY SYSTRM
*SKTN (54) (55) {55)
SQUANOUS CELL PAPILLOMA 2 (4%
SQUAMOUS CELL CARCINOMA 2 (%) 2 (4%)
*SUBCUT TISSUE (1) (59 (55)
FIBROMA 1 (2%
TIPNNR 1 (2%)
PESPIRATORY SYSTEM
41 NG E}] (55) (85)
ALVEOLAP/ERPONCHIOLAR ALENNMA 1 (2n 1 (2%) 1 (2%)
OSTROSARCONA 1 (2%)
HEMATOPOIFTIC SYSTEN
*MULTTPLE ORGANS (54) (59 (55)
MALIG,LYMPHOMA, HTSTTOCYTIC TY®E 1 (2%)
UNDTFFERENTIATED LEUREMIA 8 (1%%)
MYRLCMONOCYTIC LEURKEMIA 1 2%) 2 (4%)
LYMPHOCYTIC LROURRMIA 1 2% 1 (2%)
£SPLEEN (52) (1)) (5%)
NFIROPIBRNOSARCOMA, UNC PFIF OR W 1 (2%
#MEDIASTINAL L.NODE (51 (51 (54)
ONTIPPERENTIATED CARCTNC®A METAS 1 (2%
$MPSENTERIC L. NODE (58))] sm (=1
UNDIFFERENTIATED CARCINOMA METAS 1.(2%

# NUMBFR OF ANIMAIS WITH TISSUF PYAMYNED MICPOSCOPICAILY

* NUMBER NP ANIMALS NRCROPSIED
*¥EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

CONTROL (TNTR) 10OW DOSE HIGH DOSE
02-0360 02-0385 02-0399
CIRCULATORY SYSTEM
S$HEART (53) (54) (55)
REUROF IBROSARCOMA 1 (2%)
NRUROFIBRCSARCOMA, UNC PRIM OR M 1 (2%
CIGESTIVF SYSTR®M
#SALIVARY GLAND (52) (53 (54)
ADENOMA, NOS 3 (6%
$LIVER (53) (59%) (55)
NEOPLASTIC NODULF 1 (2% 1 (2%) 2 (4%
HEPATOCELLULAR CARCINOMA 1 (2%)
NETRCPIBRCSARCOMA, UNC PRIM OR ¥ 1 28
#STOMACH (51) (55 (55)
SQUAMOUS CELL PRPTLLIOMA 1 (2% 1 (2%)
SQUAMOUS CELL CARCINOMA 1 2%
ADENOCRRCINCMA, WOS 1 (29)
ORINARY SYST®M
#OURINARY BLADDEP (49) [E3)) (54)
TRANSYTIONAL-CFLL CARCINGOMA 2 (u%)
ENCOCRINE SYSTEM
$PITUITARY (4R (51 (54)
CARCINOMA,NOS 1 (&%)
ADENCEMA, NOS 1 2%
CHROMOPHOBE ADENOMA 15 (31%) 17 (33%) 18 (33%)
CHROMOPHOBE CARCINOMA 1 (2%) 2 {u%)
ACIDOPHTL ADENOMA 1 (2%
BASOPHIL ADENOMA 1 (2%)
SADRENAL (53) (5%) (5%)
CORT TCAL RDENOMA 1 (29 2 (u%)
PHEOCHROMCCYTOMA 3 (65%) 2 (%) 2 (u%)
ANGICLIPOMA 1 2%
#THYROID (49) (u6) (55)
UNDIFFERERTIATFL CARCINOMA 1.(2%)

# NUMBTR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICAILY

* NUMEEP OF ANIMALS RFCROPSTRD
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TABLE A2 (CONTINUED)

CONTROL (INTR) L0¥ DOSE HIGH DOSE
02-0360 02-038% 02-0390
C-CEIL ADRNCMA 1 02% 4 (9%) 4 (7%)
C-CE1L CARCINOMA 3 (FY) 1 (2%)
#PANCREATIC ISIETS (52 um (51)
ISLET-CELL ADENOMA 1 (2%
REPROCUCTIVF SYSTREM
*MAMMARY GLAND (54) (59) (55)
ADENOMA, NOS 1 (2% 1 (2%) 1 (2%)
ADENCCARCINCMA, NOS 2 (u%) 1 (2%)
PAPIILARY ADENOCARCINCHMA 1 (2%)
INTPADUCTAL PRADPILLAOMA 1 Q%)
PIBRNSACCOMA 1 (2%)
FIBRCADENCMA 16 (30%) u (7%) 4 (7%
*CLITORAL GLAND =4y (55) (55)
CARCTINOMA,NOS 2 (4%
RDENCMA, NOS 12%) 1 (2%
#UTEPUS (52) (51 (55)
ENDOMETRIAL STROMAL POLYF 16 (31%) 11 (21%) 14 (25%)
ENDNMETRIAL STROMAL SARCOMA 1 (2%)
fUTEPNS /ENDOMETRI UM (52) (53) (5%)
ADENOCARCINOMA, NOS 2 (u%)
#OVARY (<3 (uf) (55)
SRANULOSA-CFLL TUMOR 1 (29
TUBULAR ADENOMA 2 (4% 1 (2%)
YERVOUS SYST®N
$BEATN (52) (59 (55)
CRPCINOMA, NOS, METASTATIC 2 (4%
CHROMOPHOBE CAPCINOMA, METASTATI 1 (2%)
GLIOME, NOS 2 (u%)
SPFCTAL SENS® OPGANS
*RY® (~u) (5% (5%)
SQUAMOES CELL CARCINOMA 2 (4%

# NUMBEP OF ANIMALS WITH TISSUY FXAMINEC MICRCSCOPICAILY

* NUOMEBE¥P NF ANIMALS NECROPSTED
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TABLE A2 (CONTINUED)

CONTROL (NMNTR) IN¥W DOSE HIGH DOSE
02-0360 02-0385 N2-0390
MIXED TOUMCR, MALIGNANT 1 (2%)

*EAR CANRAL (<u) (55) {55)
SQUAMONS CELL CARCINOMR 1 (2%)
CERUMINOUS CARCINCMA 1 (2% :

MUSCULOSKPLETAL SYSTEM
NONE
BECDY CAVITIES

*AEDOMINAL WALL (S8 (%) (5%)

HEMANGIOMA 1 (2%)
ALL OTHER SYSTEMS

*MULTIPIE ARGANS (5u) (&%) (55)

ADENOCARCINNMA, NOS, METASTATIC 1(2%

ANTMAYL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY s8] 5% |5
WATURAL DEATH® & 2 1
MORIBUND SACRIPICE 1" b 1

SCHEDULED SACRIFICE

ACCIDENTALLY KILLED

TERMIWAL SACRYIFICE 3¢ 83 S0
ANTMAL MISSING

@ _INCIUDES AUTOLYZED ANIMALS

# NUMBPRR OP ANTMALS WITH TISSUE ¥XAMINFD MICROSCAPICALLY
* NUMEPR OF ANTMALS NECROPSTIFD

A-1l



TABLE A2 (CONCLUDED)

CONTROL (UNTR) 10W% DOSE HIGH DOSE
02-0360 02-038% 02-0390
TUMOR SUMMARY
TOT AL ANTMALS WITH PRIMARY TUMCRS* 52 38 42
TOTAI PRTMARY TUMORS 100 4 58
TOTAL ANTMALS WITH BRNTGN TNMCRS 45 29 36
TCTAL BENIGN TUMORS 67 46 48
TOTAL BNIMALS WITH MALIGNANT TUMOPS 24 14 8
TCTAL MATIGNANT TUMCRS 28 17 8
TOTAL ANIMALS WITH SECONDAPY THMORS® 5
TOTAL STCONDARY TUMORS h
TOTAL ANIMAIS WITH TNMORS TUNCERTAIN-
BENIGN NR MALIGNAWT 2 1 2
TOTAL UNCEPTAIN TMMOPRS 2 1 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PFIMARY NR MFTASTATIC 1
TATAL NNCERTAIN TUMORS 3

* PRIMARY TUMORS: ALL TIMOPRPS EXCEPT SECONDAPY TUMORS
£ SFCONDAPY TUMORS: METASTATIC TOUMORS OR TUMOPS INVASIVF INTN AN ADJACENT OPRGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH p—-ANISIDINE HYDROCHLORIDE






TABLE B1
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE
TREATED WITH p-ANISIDINE HYDROCHLORIDE

———————— cmmmn———-- - ————————— ———— -—————-

CONTFROL (TNTR) LOW DOSE HIGH DOSE
05-0360 05-0139% 05-0400
ANIMALS INTTIALLIY IN STODY 55 55 55
ANIMALS MISSING 1
ANIMALS NECROPSTED 55 sS4 5%
ANIMALS EYAMINZD HISTOPATHCLCGICALLY¥* 55 54 gq
INTEGUMENTARY SYSTEM
*SKTIN (55) (54) (55)
SQUAMOUS CRLL PAPYLLOMZ 1 (2%)
*SNBCOT TISSUE (5%) (54) (55)
FTBROMA 2 (u%
FIBROSARCCNA 1 (2%
RESPTRATORY SYSTEM
#1 UNG (54) (L)) (54)
HEPATOCELLILAR CARCINNMA, METAST 4 (79 2 (u%)
ALVEOI AR/BRONCHIOLAR ADPNOMA & (11%) S (9%) n (19%)
ALVECLAR/BRCNCHIOLAR CARCINOMA 6 (11%) 1 (6%) 7 (13%)
HEMATOPNIETIC SYSTEM
*MULTIPLE ORGANS (5%) (54 (5%)
MALIGNANT LYMPHOMA, WOS 1 (2%)
MALIG.LYMPHOMA, UNDIFFFR-TYPE 1 (2%) 2 (4%)
MALIG. TYMEHOMA, LYMPHOCYTIIC 1TY®E 1 (2%) 2 (u%)
MAITG, LYMPHOMA, HISTIOCYTIC TYPE 1029
MALIGNANT LYMPHOMA, MIXEL TYPF 2 (%)
GRANULOCYTIC SARCOMA 2 (u%)
#SPUEERN (51) (54) (54)
HEMANGIOMA 1 (2%
#MESENTERIC L. NODE (ue) (51 (52)
HEPATOCFLLULAP CARCINOMA, FFTAST 1 (29)
$IEJUNDM (50) (53 (54)
MALYGNANT LYMPHQMA, MIXYED TYDE 1.(2%

% NUMBER OF RANIMALS WITH TISSUE EXAMINFD MICROSCNPICAILY
* NOME¥R OF ANTMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B1 (CONTINUED)

CONTRNY, (UNTR) LOW DOSE HIGH DNSE
ne-0360 05-0230% 05-0600

CIRCULATORY SYSTEM

DIGFSTIVE SYSTEM

$TIVEP (5Y4) (Su) (54)
HEPATNCELLULAR ADENOMA [ el 3} B {15%) 7 (3%
HFPATOCELLULAR CA®CINOMA 24 (uux) 14 (26%) 17 (31%)
ANGICSARCCMA 1 (2%

$STOMACH (1) (53) (51)
SQUAMNUS CELL PAPILLOMA 2 (u%)

URINARY SYSTEM

#KTDNEY/PPLVIS (54) (50) (54)
TRANSITTIONAL-CHELL PAPILLCMA 1 (2%

FNCOCRINF SYSTEM

#ADPFNAL (50) (52) (53)
CORTICAL ADENOMA 1 (2%
¢ADRENAI /CAPSUL® (50) (52 (53)
ADENOMA, NOS 5 (10%)
$THYROID 48y (ue) (46)
PNLLICULAR-CELL ADENOMA 1 (2%)
#DANCREATIC ISLRTS 49 (52 (52)
ISLET-CELL ADENOMA 2 (8%

YFTRYCOS SYSTEY

NONE

# NOUMBFR NOF ANTMALS WITH TTSSUY EXAMTNFD MTCRASCOPICALLY
* NUMBF® NP ANIMALS NWCROPSIED
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TABLE Bl (CONTINUED)

CONTPOL (UNTR) LOW DOSE HIGH DOSE
05-0360 05-039% N5-0400

SPECTIAL SENSE NRGANS

*HARDERTIAN GLAND (55) (5u) (55)
ADENOMA, NQS 1 (2%)
PAPTILARY ADENOMA 1 (2%)
CYSTADENOMA, NOS 1 2%
PAPTILARY CYSTADENROMA, NOS 1T 2%) 2 (u%)

HUSCOTIOSKFLETAL SYSTEN

ANIMAL DISPOSITION SUMMARY

ANTMALS INITIALLY IN STUDY 55 55 5
NATURAL DEATH® a € [}
MORPIBUND SACRIFICE 2 1 1
SCHEDOLED SACRIFICE
ACCTDENTALLY KTLLED
TERMINAL SACRIFICE uy u7 s0
ANIMAL MISSTNG . 1

d INCIUDES AUTOLYZED ANIMALS

¢ NUMBPR OF ARIMALS WITH TISSUE EXAMINED MICTOSCOPICALLY
* NUMBFR OFP ANIMALS NECROPSIED



TABLE B1 (CONCLUDED)

CONTROL (UNTR) 10W DOSE

NE-0360 HE-0395
TUMOR STMMARY
TOT AL ANIMALS WITH PRIMARY TUMCRS* 43 29
TOATAL PRIMAPY TUMORS 59 38
TNTAL ANIMALS WTTH BUNIGW THMCRS 22 14
TCTAT BRNIGN THMMORS 2u 18
TOTAT ANTMALS WITH MALIGNANT TUMORS 29 19
TCTAT MATIGWNANT T7MORS 35 20
TOTAL ANTMALS WITH SECONDARY TUMORS#H 4 2
TOTAL SECONDAPY TUMNRS 5 2

TOTAT ANIMALS WITH TUMOPS NNCERTATW-
BENIGN NR® MALIGNANT
TOTAL UNCERTAIN TUMORS

TCTAL ANIMALS WITH TUMNRS UNCEPTRAIN-
PETMARY OR METASTATIC
TOTAL UNCERTAIN TUMCRS

* DRTYMARY TUMORS: ALL TUMORS RXCEPT SECONDARY TUMORS

HIGH DOSE
05-0400

36
51

19
20

26
31

# SYCONDAPY TOMORS: METASTATIC TNMORS OR TUOMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS [N FEMALE MICE
TREATED WITH p-ANISIDINE HYDROCHLORIDE

CCNTECL (UNTR) LOR DOSE HIGH DNSP
06-0360 06-039% 06-nu00
ANINMALS INTTIALLY I¥ STODY 55 55 55
ANINALS MISSING 1 1
ARIMALS NECROPSIED 55 54 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY #* S5 54 50
INTEGUM®NTARY SYSTEN
*SUBCUT TISSUER (55) (54 (5C)
BASAL-CEIL CARCTINOMA 2 (u%)
HEWA NGIGNMA 1 (2%
RESPIRATORY SYSTFN
#LUNG (5%) (54 (50)
CARCINOMA, NOS, METASTATTC 1 (2%)
HEPATOCELLULAR CARCINONA, MNETAST 2 (uY%)
ALVECLAR/BRONCHIOLAR ADENOMA 3 (5%9) 3 (6%) 2 (u%)
ALVFOLAR/BRONCHIOLAR CARCINOMA 1 (2% 2 (u%) 1 (2%)
HEMATOPOIFTIC SYSTEM
*MULTIPLE NRGANS (5%) (54) (50
MALIGNANT LYMPHCMA, NOS 1 (2% 1 (2%)
MALTG.LYMPHOMA, UNDIFFER-TYPF 1 (2%
MALIG. LYMPAOMA, LYMPHOCYTIC TYEE 2 (4% 1 (2%) 2 (4%
MALTIG. LYMPHOMA, HISTIOCYTIC TYE¥ 1 (2% 1 (2%) 1 (2%)
MALIGNANT LYNPHOMA, MIXEL TYPE A (11%) 2 (u%) 4 (8%)
LYMPHOCYTIC LIEUKENMIA 4 (1%
GRANMLOACYTIC LEUKEMTA 1 (2%) 1 (2%)
#SPLEEN (<3) (53) (uo9)
NEOPLASM, NOS 1 (2%)
HEMANGINSARCONA 2 (4w 1 2%)
MALIGNANT 1YMPHOMA, MIXEL TYPE 1 2% 1 2%) 1 (2%)
#MESENTERIC L. NODE ' tun (49) 40y
MALIG.LYMPHOMA, UNDIFFER-TYEER 1 (3%)
MALIG. IYMEHOMA, LYMEHOCYTIC TYPE 1_{3%)

# NOMBFR OF ANIMALS WITH TISSUE FXANINED MICRNSCOPICALLY
* NUMBFP OF ANIMALS NECROPSIED
**EXCLUDES PARTTALLY AUTOLYZED ANIMALS
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TABLE B2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0360 06-0395 06-0400
MALTIGNANT LYMPHCMA, MIXEC TYPF 2 (u%)
$1IVER (54) (53) (50)
MALICNANT LYMPHOMA, NOS 1 (2%
MALIG,LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)
MALTIG. LYMPHCMA, HISTIOCYTIC TYPE 1 2%)
#PRYFRS PATCH (52) 52) (49)
MALIG.LYMPHOMA, LYMPHOCYTTC TYPE 1 (2%)
#THYMUS (35) (38) (37
THYMOMA 1.(3%
CIRCULATCRY SYSTEM
#HFART (55) (53 (49)
HEMANGTOMA 1 (2%
CIGFSTTVE SYSTEM
#LIVER (54) (53) (50)
HEPATOCRLLULAP ADENOMA 4 (7% 5 (9%) 5 (10%)
HEPRTOCELLTLAR CARCINNMA 7 (13%) s (9%) 1 (2%)
HEMANGTOMR 129
$STOMACH (53) (52) (u8)
SQUAMOUS CFLL PAPTLIOMA 2 (4%
#DUODENTM (52) (52 (89)
CARCINOMA,NOS 1 (2%)
DPINARY SYSTEM
NOWE
ENDCCRINF SYSTEE
$PITUIT AP Y (42) (us) (38)
ADENOMA, WOS 3 (6%) 2 (5%)
CHPOMOPHOB® ADENCMA 2 (5%)
BASOPHIT ADENOMRA 1 02%

¢ NTMBER 0P ANIMALS WITH TISSUF EXAMINED MICPOSCOPICALLY

* NUMEFR OP ANIMALS NECROPSIED
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TABLE B2 (CONTINUED)

- o o o - ——-———-—-—— [ B Tepy e

CONTROL (TINTR) LOW DOSE HIGH DNSE
ne-0360 06-01395 06-0400
$ADRENAL (50) (3 (45)
PHFO CHROMOCYTOMA 1 (29
$THYROID (48) (46) 38)
FOLLICULAR-CFLL ADENOMA 1 (2% 2 (4%) 1 (3%)
#PANCREATIC ISL®TS (49} (52) umn
ISLPT-CRLL ADENCMA 1 (2%)
RIPROTUCTIVE SYSTEM
*MAMMARY GLAND (£5) (54) (50)
ACINAR -CFLL CARCINOMA 1 (2%
FIBROADENOMA 1 (2%)
$UTERUS (=0) (5" (49)
NEOPLASM, NOS, MALIGNANWT 1 (2%
ENDOMETRIAL STROMAL POLYP 1 (2%) 1 (2%)
#OVARY (50) 5h (49)
PAPILLARY CYSTATENOMA, NOS 1 (2%)
PAPILLARY CYSTADENOCARCINOMA,NCS 1 (2%)
HEMANGIOSARCOMA 1 2%)
NERVNUS SYST®N
NONE
SPECTAL SE®SE CRGANS
*HARDFRIAN GLAND (55) (54) (50)
PAPILLAPY ADENOMA 1 2%)
PAPTLITARY CYSTADENOMA, NOS 1 (2%) 1 (2%
MUSCULOS KRIFTAL SYSTEM
NCNE
BCDY CAVITIFS
*BODY CAVITTES (55) (5u) (50)
MESOTHELIONMA, NOS 1%

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICPOSCOPICAILY
* NUMBPR OF ANTMALS NRCROPSIF¥D
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TABLE B2 (CONCLUDED)

CONT®OL (UNTR) 1OW DOS® BIGH DOSE
06-0360 06-039% 06-0400
*ABDOMINAL CAVITY (%) (54) (s50)
GANGLIONEUROMA 1 (2%)
ALL NTH¥RP SYSTEMS
*MULTIPIE NRGANS (55) (58) (50)
WEQODTASM, NOS 1 (2%
ANIMAL DISDPOSITION SUMMARY
ANTMALS INTTYALLY IN STUDY 55 5% 55
NATURAL DEATH? 7 10 10
MORIBIUND SACRIPICF 4 1 1
SCHEDUL®D SACPRIFICE
ACCITENTALLY KYLLED 1
TERMINAL SACRIFPICE ut 42 43
ARTMAL MISSING 1 1
d INCLUDES AUTOLYZED ANIMALS
TUMOR SUMMARY
TOTAL ANTMALS WITH PRIMARY TUMCRSH 34 33 24
TOTAT PRIMARY TUMORS £Q 40 30
TOTAL ANIMALS WITH BENIGN TUNFRS 15 16 n
TOTAI BENIGN TUNQRS 19 17 14
TOTAL ANTMALS WITH MAIIGNANT TUMCRS 27 20 15
TOTET MATIGNANT TUMORS 30 22 15
TOTAL ANIMALS WITH SECONDARY TUMORSE® 2 1
TOTAL SECONDARY TUMORS 2 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1 1 1
TOTAL UNCFRTAIN THUMORS 1 1 1

TOTAL ANIMALS WITH TOMORS UNCERTAIN-
PFIMARY OR METASTATIC
TOTRL UNCERTAIN TUMORS

* PRIMAPY TNMORS: ALL TOMORS EXCEPT SECONDARY TUMQRS .
# SECONDARY TUMOPRS: METASTATIC TOMARS OR TUMORS INVASIVE TWTO AW ADJIACENT ORGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH p-ANISIDINE HYDROCHLORIDE






TABLE C1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
TREATED WITH p-ANISIDINE HYDROCHLORIDE

CONTRCL (ONTE)  LOW DOSE HIGH DOSE
01-0360 01-0385 01-0390
ANIMALS INTTIALLY IN STUDY 55 55 58
ANIMALS NECROPSIED £y sS4 5%
ANIMALS PXAMINED HISTOPATHOLOGICALLY »x S4 sy 55
INTEGUMENTARY SYSTEM
*SKIN (58) (54 (55)
EPIDERMAL INCLUSION CYST 2 (4%)
GLCER, ROS 1 (2%)
INPLAMMATION, CHRONIC 1 (2%
POLYP, INFLAMMATORY 1 (2%
RESPIPATORY SYSTEN
#1 UNG/BRONCHUS (54) (54) (55)
BRONCHIECTASIS 1 (2% 4 (7%) 1 (20%)
ABSCESS, NOS 2 (u%) 2 (u%)
$LUNG : (54) (s (55)
ERONCHOPNEUMONIA, WOS ) 2 (8% 2 (u%) 3 (5%)
ABSCESS, ¥OS 3 (6%) 1 (2%)
PHPYMONIA, CHRONIC MURINE 2 (8% 14 (26%) 4 (7%)
GRANULCMA, FOREIGN BODY 1 (2%)
#LUNG/ALVEOLI (%4) (54) (5%5)
CALCIPICATION, WOS 1 (2%)
HEMATOPOIETIC SYSTEN
$BONE MARROW (52) (s4) (55)
PIBROSIS, POCAL 1 (2%)
HYPERPIASIA, NOS 7T (13%)
RYPERPLASIA, HEMATOPOIETIC 1 (2%
$SPLEEN (%4) (54) t55)
PIBROS IS, POCAL 1 (2%
HEMOSIDERQSIS 1_(2%)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICPOSCOPICALLY
* NUMPER OF ANIMALS WECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE C1 (CONTINUED)

- - - e 0 = T ) e i o

CONTROL (UNTR) LOW DOSE BIGH DOSE

N1-03€N 01-038% 01-0390

ATROFHY, %OS 1 (2%)
HEMATOPNIESTS 1 2% 1 (2%) 2 (4%)

$MANDIBULAR L. NODE (53) (51 (49
INFLAMMAT ION, CHRONIC 1 (2%

TWFLAMMATION, GRANULOMATOUS 1 (2%)
HYPERPLASIA, NOS 1 (2%)

#MEDIASTINAL L.NODE (53) (51 (49)
INFLAMNATION, CHROWIC 1 (2%
HYPERPLASIA, NOS 2 (8%)

#LUMBAR LYMPH NODE (53) (51) (49)
TNFLAMMAT ION, CHRONIC 1 (2%) 1 (2%)
HYPERPLASIA, NOS 1 2% 1 (2%)

#RENAL LYMPH NODE (53) 5N (49)
INFLAMMAT ION, CHRONIC 1 (2%)
HEMO SIDEROSTS 1 (2%) 1 (2%)
HYPEFPPLASIA, NOS 1 (2%)

#AXILLAPY LYMPH NODE (83) (51) (49)
TNFLAMMAT ION, CHRONIC 1 (2%)

CTRCULATORY SYSTFNM

$HEART (s4) (53) (5%)
THROMBUS, MURAL 1 (2%

PERI APTERITIS : 1 (2% 2 (u%) 1 (2%)

#MYOCARDI U® (54) (53) (5%)
INPLAMMAT ION, FOCAL 1 (2%

DEGENRRATION, NOS 1€ (39%) 14 (26%) 12 (22%)

*CPLIAC ARTERY 54y (54) (55)
THROMBOS TS, NOS 1 (2%

DIGESTIVE SYSTEM

$LIVER (54) (56 (55)
CONGFSTION, CHRONIC PASSTYR 3 (5%)
CHOLANGIOFIBROSIS 9 (17%) 4 (7%)

NECPOSIS, FOCAL 1.02% 2_(4%)

# NUMBER OF ANIMALS WITH TISSUE EYAMINED MICROSCOPICALILY
* NUMBFR OF ANIMALS NECROPSIED



TABLE C1 (CONTINUED)

CONTROL (UNTR)  LOW DOSE HIGH DOSE
01-n340 01-0385 01~n390
NECROSIS, FAT 1 2%
BASOPHILIC CYTO CHANGE 1 (2%) 1 (2%)
CLEAP-CRLL CHANGE 1 @29 2 (8%)

*BILE DOCT (5u4) (54 (5%5)
TNFLAMMAT I0¥, WOS 1 (2%

$PANCREAS (53) (52) (51)
DILATATION/DUCTS 1 (2%

PERIARTERITIS 1 (2%) 1 (2%
ATFOPHY, POCAL 1 (2%) 2 (4%)

#STOMACH (53) (54) (55)
ULCER, WOS 2 (uY
BRCSIONW 1 (2% 1 2%)

PERTARTERITIS 1 2% 1 (2%)
HYPERPLASIA, BASAL CELL U (26%) 10 (19%) 24 (uu%)

#GRSTRIC MOCOSA (5?) (54) (55}

CALCIPTCATION, NOS 1 (2%)
URINA®Y SYSTEN

$KIDNEY (53) (54) {55)
CYST, NOS 1 (2%) 1 (2%
NEPHROSIS, WOS 26 (49%) 33 (61%) 20 (3%
NEPHPOSIS, CHOLEWMIC 2 @

CALCIFICATION, POCAL 1 (2%) 2 (4%)

#KIDNEY/TUBULE Gk} (54) (55)
NECPOS IS, WOS 1 (2%

REGEFTRATICN, %CS 1 (2%)

$KIDFEY/PELVIS (=) (54) (55)
HYPRRPLASIA, FPTTH®LIAL 1 (2%

#URTIFARY ELADDER (1) (52) (55)
CALCULUS, NOS 1 (2%)
HYPERPIASIA, EPITHELIAL 1 (2%)

ENTOCRYNF SYSTEM

#PTTUTTARY (uR) (49) (5m

HEMORRHAGY (2%

# NOUMBER OF RANIMATLS WITH TYSSUE EXAMIVNECL MICROSCOPICAILY

* NUMEER OF ANTIMALS NECROPSIFD

C-5



TABLE C1 (CONTINUED)

- - e e A e - e "

CONTROL (UNTR)  LOW DNSE HIGH DOSE
01-0360 01-0385 01-0390
HYPERPIASTIA, FOCAL 1 (2%)
HYPERPLASIA, BASOPHILIC 2 (Y 1 (2%)

$PTTUITARY /BASOPHIL {4y (49) (50)
NODUL® 3 (6%) 3 (6%)

$ADRENAL (54) (54 (5%)
CYST, NOS 1 (2%

HEMOFRHAGE 1 (2%)
HYPERPLASIA, NODOULAFR 1 (2%

#ADRENAL CORTEX (°4) (58) (54}
HYPERPLASTA, WOS 1 (2%

#ADRENAL MEDUILA (54) (54) (54)
HYPRPPLASIA, WOS ) 1 (2%)y T (™

#THYROTD (53) (v (50)
HYPERPLASIA, C-CELL 1 (2%)

#PANCRERATIC ISLETS (53) (52) (51)
HYPERPLASTA, NOS 1 (2% 2 (4%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (54) (54) (55)
GALACTOCELE 1 (2%)

*PPEPUTIAL GLANWD (54 (59 (55)
ABSCFSS, NOS 129
INPLAMMATICN, CHRONIC 1 (2%)

#PROSTATR (52) (50) (53)
TRPLAMMATION, ACUTE 1 (2%
INPLAMMATION ACOUTE AND CHRONIC 1 (2%

INFLAMMATICN, CHRONIC 1 (2%)

#TESTIS (=4) (58) (55)
PERTARPTRRITIS 1 (2%)

BTROFHY, NOS 6 (11%) 3 (5%
HYPEPPLASIA, INTERSTITIAL CFLL 1 (2%)

*SCPOTUM (54 (54) (55}

NECROSTS, PAT 1_(2%)

# NUMBEP N® ANIMALS WITH TISSU® EXAMINEL MICROSCOPICAILY
* NOMBE® OF ARIMALS NECRCPSI®D



TABLE C1 (CONCLUDED)

CONTROL {UNTR) LOW DOSE HIGH DOSE
01-0360C 01-038% a1-n1390

NERVOUS SYSTEM

#CERFBRAL VENTRICLE (54) (53) (5%)
HEMORRHAGE 1 (2%

#BRAIN (s4) (53) (5%)
HEMORR HAGE 1 (29 2 (u%)

SPECTAL SENSF ORGANRS

*EVE (s4) (54) (55)
HEMORP HAGE 1 02%

*EYE/LACRIMAL GLAND (54) (54) (55)
INFLAMMATION, NOS 1 (2%

MUSCULIOSKEIPTAL SYSTEM

BCDY CAVITI®S

*ABDCMINAL CAVITY (54) (54) (55)
NECPOSIS, PAT a (17%) € (11%) € (11%)
CALCIPICATION, NOS 1 (2%)

SPECIAT FMCREHCLCGY SUMMARY

AUTOLYSTS/NC NECRNPSY 1 1

# WOMBRR OF ANIMALS WITH TISSNE EXAMINED MICROSCOPICALLY
* NUMPBER N® ANIMALS NECROPSIED
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TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
TREATED WITH p-ANISIDINE HYDROCHLORIDE

—me e -t ——————- - [ - -

CrNTFOL (UNTR) LOW DOSE AIGH DOSF¥
02-03€0 02-0385 02-0390
ANTMALS INITIALLY IN STUDY 55 55 55
ANIMALS NRCROPSIFD ] 55 55
ANTMALS EXAMINED HISTOPATHCLOGICALLY ¥x S0 55 55
INTEGUMENTARPY SYSTEM
NONE
RESEIRATORY SYSTEM
#LUNG/BPONCEHNS (%3) (55) (55)
ERONCHIBCTASIS 2 (u%) 1 (2%)
ABSCESS, NOS 1 (2%)
$LUNG (%3) (5%) (55)
ERONCHOPNEUMONIA, WOS 1 (2%)
ABSCE¥SS, WOS 1 (2% 1 (2%)
DNEU MONTA, CHRONIC MURINE 3 (6% 9 (16%) 8 (15%)
INFLAMMATINON, POCAL GRANULCMATON 1 (2%)
MFTAFLASIA, NOS 1 02% 1 (2%)
HEMATOPOTFTIC SYSTRM
#BONE MARROW (s3) (53) (5%)
HYPOPLASIA, WOS 1 (2%)
HIST IACYTCSIS 1 (2% 1 (2%)
HYPPRPLASIA, HEMATOPOIETIC 1 (2%) 1 (2%)
HYPERPIASIA, ERYTHROID 1 (2%)
#SPLEEN (52) (54) (55)
TNFPARCT, NOS 1 (2%)
HEMOSIDERCSTS 1 (2%) 41 (75%)
HEMATNPNIESIS 1 (2% 1 (2%)
#1UMNBAR LYMPH NODE (=N (51 (54)
INPLAMMAT ION, CHRPONIC 1 (2%
$RENAL LYMPH NODE (51) (51 (54)
INFLAMMATION, CHRONIC 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* WUMBE® OP ANTMALS NECROPSIED

**EXCLUDES PARTTALLY AUTOLYZED ANIMALS
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TABLE C2 (CONTINUED)

——— - -t - ———————————————-— - ——————————— ———— —

CONTROL (UNTR) LOW DOSE HIGH DOSE
02-03690 02-0385 02-0390
$AYILLARY LYMPE NODE [Gh)) (51) (54)
HYPFRPLASIA, NOS 1 (2%)
CIRCUIATORY SYSTEM
$MYOCA® DIUM (53) (54) (55)
DEGEN®RRATION, ¥OS 6 (11%) 3 (6%) 4 (7%)
DIGESTIVF SYSTEM
#LIVER (53) (5%) (5%)
CONGESTION, PASSTVFE 1 (2%)
CHOL ANGTOFIBROSIS 2 (4%
BECRNSIS, FNCAL 1 (2%)
NFTAMORPHCSIS FATTY 6 (11%)
CALCIPICATION, FOCAL 1 2%
BASOPHILIC CYTN CHANGE 10 (9% 3 (%) 2 (%)
POCAL CELLULAR CHANGE t (2%}
CLPAR-CELl CHANGE 1 (2%)
HYPERPIASIA, POCAL 1 (2%)
*BILE DUCT (=4) (55) (55)
DILATATTON, NOS 1 (2%)
$PANCREAS (52) umn (54}
ATROPHY, NOS 1 (2%)
ATROPHY, FOCAL 1 2% 4 (9%) 3 (6%)
#STOBACH (=1) (55) (55)
ULCER, NNS ) 1 (2%
TNFLAMMATION, ACOTE 1 (2%)
HYPERDLASIA, BASAL CELL 11 (22%) 9 (16%) 1M (25%)
URTNARY SYSTFN
#KIDNEY (52) (5%) (55)
NEPHROS IS, NOS 2 (4% 2 (4%)
NEPHRNSTS, CHOLEMTC 1 2% 31 (56%)
GLOMERULOSCLEROSIS, NOS 1 (2%)
CALCIPICATION, FOCAL S (10%) g (9%) 12 (22%)
#UPINARY BLADDER (49 (1) (54)
HYPEPPLASTIA, FPITHEITAL 3 (£%)

# NOMBER NF ANIMALS WITH TISSUE EXYAMINED MICPOSCOPICALLIY

* NUMBFR OF ANIMALS NECROPSIED
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TABLE C2 (CONTINUED)

CONTROL (UNTR) 1LOW DOSE BIGH DOSE
n2-0360 02-0185 02-0390
ENDOCRINE SYSTEM
$PITUITARY (u8) (ER)) (5%)
CYST, NOS 1 (2%)
HYPERPIASIA, ¥OS 1 (2%
#ADRENAL COPTEX ()] (55) (58)
NODULE 1 (2%)
HYPERPIASIA, NODOULAR 4 (7%) 2 (4%)
HYPERPIASIA, NOS 1 (2% 1 (2%)
#ADRENAL MEDUILA (s3) (59) (54)
NECROS IS, NOS 1 02n
#THYROID ) (49) (46) (55)
HYPERPLASIA, C-CRLL 3 (%) 2 (u%)
#PARATHYROID (15) (23) 27)
HYPERPLASIA, NOS 1 (T
$DANCREATIC ISLETS (=) (4% (58)
HYPERPLASIA, NOS 1 (2%
DEPROLNCTTVE SYSTEM
*MAMMARY GLAND (54) (8% (55)
GALACTOCELE 6 (11%) 1 (2%)
RUTFRUS (52) (53) (55)
HYDROMPTP A 2 (um 1 (2%)
THROMBOSIS, NOS 1 (2%
PYOMETRA 2 (4%)
ABSC¥SS, NOS T %
#CERVIX UTERT (52) (53) (55)
POLYP, TNFLAMMATOPY 1 (2%
#UTERNUS/BENDOMETRTUM (52) (53) (5%)
INPLAMMATION, ACUT® 1 (2%)
HYPRRPLASIA, NOS 1 2%) 1 (2%)
#OVARY /OVIDUCT (52) (53) (55)
ABSCFSS, WNS (2% 2_(u%)

# NUMBRR OP ARIMALS WITH TISSNE ¥YXAMINED “TCROSCOPICRILY
* NUMEEP OF ANIMALS NECROPSIFD
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TABLE C2 (CONCLUDED)

CONTROY (UNTR) 1LOW DOSE HIGH DOSE
02-036n0 02-0385 02-0390
SOVARY (=3) (48) (55)
CYST, NOS 2 (4%)
INFLAMMATION, CHRONIC 1 2%

RERVOUS SYSTRN

$BRAIN (52) (5%) (55)
HYDROCEPFALUS, NOS 1 (2%)
#CEREBELL UM (=2) (5%) (55)
HEMOPRHAGE 1 2%
*SPTNAL CORD (c4) (55) (55)
HFMORRHAGE 1 (2%)

SPRCIAL SPNSE ORGANS
*EIE C6Y (5% (55)
PHTHISIS BULBI 1 (2%) 2 (u%)

MUSCULOSKRLFTAL SYSTEM

NONE

BCDY CAVITIES

*ABDOMINAL CAVITY (5t) (55) (5%)
NECROSIS, PAT € (117 2 (u%) 4 (M

NONE
SPECIAY PCREHCLCGY CSUMMARY
NO LESTON BREFORTED 3
AUTOLYSIS/NO NECROPSY 1

% NUMBER NP ANIMALS WITH TISSUF EXAMINED ®ICRCSCCPICAILY
* NUMBER OF ANIMALS NFRCROPSIEN






APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH p-ANISIDINE HYDROCHLORIDE






TABLE D1

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE

TREATED WITH p-ANISIDINE HYDROCHLORIDE

CONTFOL (UNTR)  LOW DOSE BIGH DOS®
05-0360 05-0395 05-0400
ANIMALS INTTIALLY IN STUDY 58 55 5%
ANTMALS MISSING 1
ANTMALS NECROPSIED 55 54 55
ANIMALS EXAMINED HISTOPATHCLOGICALLY xx 85 54 55
INTEGUMENTAPY SYSTEN
*SKIN (55) (54) (55)
EPTID®PMAT INCLUSICN CYST 1 (2%)
PCLYP, INFLAMMATOPY 1 (2%
RESPTRATORY SYSTRM
21 UNG (58) (5w (58)
HYPRREMTA 1 (2%)
HYPERPIASTA, ADENCMATNUS 1 (2%
TFUKEMQTD REACTTION 1 (2%
HEMATOPOTETIC SYSTEM
#SPLEEN (51) (54) (54)
HYPERPLASIA, LYMPHOID 2 (u%)
HEMATOPOTESIS 2 (4%) 12 (22%) S (9%)
#MANDIBUL AR L. NODE (ug) (51 (52)
TNPLAMMAT ION, GRANTLOMATONS 1 (2%)
$MESENTEPIC L. NODE (u8) (51 (52)
CONGESTION, KOS 6 (13%)
INFLAMMATION, GRANTLOMATCUS 1 (2%)
HYPERPLASTA, NOS 1 2%
HISTIOCYTOSIS 1 (2% 1 (2%)
BERYTHRCCYTNSIS 1 (2%) 1 (2%)
PIASMACYTASIS 1 (2%)
HYPERPLASTA, LYMPHNID 5 (19%) 2 (4%)
HFMATOPOIESIS £ (12%) 8 (15%)
#RFNAL LYMPH NODE (49) 51 (52)
INFLAMMAT ION, NOS 1_(2%)

% NMMBE® AF ANIMALS WITH TISSUE TXAMINED MICRASCOPICALILY

* NUMEER OF ANWIMALS NECROPSTED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D1 (CONTINUED)

CONTROL (UNTR) LNW DOSE HIGH DNSE
0e-036N0 05-n3as 05-1400
HYPERPLASTA, LYMPHOID 1 (2%)
#THYMUS (39) (34 27y
CYST, NOS 1 (4%)
ATROFHY, NNS 1 (2%)
CIRCALATORY SYSTEM
NOWE
DIGESTIVF SYSTEYX
S$LTVER (s} (W) (54)
TNPL AMMATION, NFCRATIZING 1 (2%)
INPLAMMATTION, ACUTE 1 (2%)
INPLAMMATION, ACHUTR/CHRONIC 2 (F%)
INPLAMMATICN, CHRCNIC 3 (6%)
INPLAMMATINN, CHRONIC FOCAL 1 (2%)
INPLAMMATION, DPYOGRANULOMATAUS 1 (2%)
NECRCSIS, POCAL 1 (2%
BASOPHILIC CYTC CHANGE 1 (2%)
HYPERPLASIA, NOS 12
MYELCPRIESIS 1 (2%
#LIVER /HEPATOCYTES (=u) (uy [GL))
POLYPOID HYPERPLASIA 1 (2%)
«BILE DUCT (5%) (54) (55)
HYPFROLASTIA, NOS 1 (2%) 3 (5%)
$PANCREAS (49) (52) (52)
TNFLAMMATTON, CHRONIC 1 (2%)
PFRIAPTSFITIS 1 (2%)
ATROPHY, NOS 1 0% 1 (2%) £ (12%)
#STOMACH (51 (53) (1)
INPLAMMAT TON, ACUT® 1 (2®
EPCSTON 3 (FR) T 2%)
ATYPIA, “OS 102
HYPEPKERATOSTS 3 (F%) 3 (F%)
ACANTHOSIS 3 (6%) 3 (A%
#PEYPRS PATCH (=M (53) (54)
HYPERPLASTA, LYMPHOID 1_(2%)

# NUMBTR OF ANTMAIS WITH TISSUE EXAMINYL MICRCSCCPICAILY

% NUMBPR N*® ANIMALS NFPCROPSTRD
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TABLE D1 (CONTINUED)

CONTROL (UNTR) LO¥ DOSE HIGH DOSE
AR-03A0 05-0395 05-0400
$CCLON . (4%) (us8) (52)
PARASITISM 1 (2%)
ORINARY SYSTEH
#$KIDNEY (54) (54 (54)
HYTDRON EPEROS IS 1 (2%
INFLAMMATICN, FOCAL 1 2%)
PYELONEPHRITIS, ACUTF 1 (2%
INPLAMMATION, CHRONIC 1 (2%)
PYFLONEPHRITYS, CHRCNIC 1 (2%
INFLAMMATTION, CHRONIC FOCAL 1 (2%)
#KIDNEY/TUBULE : (54) (54) (54)
NEGENERAT ION, NOS 1 (2%)
$URTNARY BLADDER (u8) (53) 54)
CRLCNLYS, NOS 1 (2%
HYPRPPLASTA, WPITHELTAL 1 (2%
FNDOCRINE SYSTFM
#THYROID (ue) (ug) (u6)
NLTTMABRANCHIAL CYST 2 (u%)
#PANCREATIC ISL®TS (u9) (52) (52)
HYPERPLASTA, NOS 12 (24%) 1 (2%) 2 (4%)
REPPNDUCTIV® SYSTRM
*PPEPUTIAT GLAWD (55) {58y (5%)
CALCNMLUS, NNS 1 (2%
#PROSTAT? (52) (52) (50
INFLAMMATTON, ACOTE® 1 (2%
$TESTIS (54) (cu) (54)
SPFPMATACELF 1 (2%)
DEGENFRATION, HYALINE 1 (2%)
ATROPHY, NOS 1 (2%)

NERVOTS SYSTFM

NONE

4 VUMBER 0% ANIMALS WITH TYSSUE EXAMINED MTCRCSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1 (CONCLUDED)

CONTROT (UNTR) 10¥ DOSE HIGH DOSE
05-0340 nN5-01395 05-0400
SPECIAL SENSE ORGANS
*EYE (5%) (54) (55)
INFLAMMAT TON, ACHTE 1 (2%
CATARACT 1 (2%
BAND KERATOPATHY 1 (2%)
MUSCUINSKTLETAL SYSTFM
*SKELETAL MUSCLE (5%) [&1)] (55)
PARASITISH 1 (2%)
EACY CAVITIRS
*ABDOMINAL CAVITY (55) (54 (55)
NECPOS IS, FAT 5 (9%
ALl NTHEP SYSTEMS
ACIPOSE TISSUE
INFARCT, WOS 1
OMFNTIM
HEMATOMA, NCS 1
SPECIAT FCIFHCLOGY SUMMAPY
NO LPSION EREQRTED 8 13 2
ANIMAL MISSING/NO NECROPSY 1
AUTO/NECPOPSY/HISTO PTRF 1 1

# NUMPBFPF OF ANIMALS WITH TISSOF EYAMINED MTICROSCOPICALLY
* NUMBEP OF ANIMALS NECRMPST®D

D-6



TABLE D2 .
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE
TREATED WITH p-ANISIDINE HYDROCHLORIDE

e cmmm——-— [ - - " s o e e - ————————_———— ———

CCONTFOL (UNTR) LO® DOSE HTIGH DOS®
06-036n 06-0 395 06-0600
ANIMALS INTTTALLY IN STULDY 55 55 55
ANTMALS MISSING 1 1
ANTMALS NRCROPSTED 55 sS4 S0
ANIMALS EYAMINED HISTOPATHCLCGTCALLY xx 55 54 50
INTEGUMENTARY SYSTEX
*SKIN (55) (5U) (50
LYMPHOCYTIC TNFIAMMATARY INWFTLTR 1 (2%)
"ULCER, ACUTE 1 (2%)
PESPIRATO®Y SYSTFM
#1 UNG 55) (L)) (50)
ATELFCTAS TS 1 (2%
HYPEPPIASTIA, ADENCMATOUS 1 (2%)
HISTTOCYTOSIS T (2%)
HEMATOPONIFTTC SYSTEX
#RONE MARPOY (52) (54) (50)
INPLAMMAT TON, NOS 1 (2%)
MYEI CFIRPCSIS 31 {A0%) 35 (F5%) 30 (A0%)
HYDFRDPLASTIA, HEMATOPOTETIC 1 (2% 1 (2%)
£SPLEEN (53) (53 (u9)
MYELOFIBROS IS 1 (2%)
HYPFEOLASTA, LYMPHOID 6 (11%) 2 (4%)
HEMATNPNTFESYS 1021 13 (25%) 22 (45%)
#MANDIBULAP L. NODE (u7) (49) (un)
HYPERPLASTA, LYMPHOID 1 (2%) 1 (3%
#MESENT®RIC L. FODE u7) (49 (uny
THROMBNS TS, NOS 1 (2%) 1 (3%)
CONGFSTION, WOS 1 (2%
HYPERPLASIA, NOS 2 (4%
PLASMACYTOQSIS 1_12%)

# NUMBER AR ANIMALS WITH TISSOF EXAMINED MICROSCOPICALILY
* NOMBFP NF* ANTMALS NRCROPSIWD

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D2 (CONTINUED)

- > . e o e e > A e B - —-——— P g

CONTROL (UNTR) 10W DOSE HTGH DNS®
0E-03R0 06-0395 06-0400
HYPERPLASIA, LYMPHOID 5 (10%) 2 (%)
HFMATHENTIESIS 3 (8%)
STHYMOS (35) (38) (3N
ATROPHY, NOS 1 (3%)
CIRCULATCOPY SYSTEM
$HEART (55) (53) (49
PFRTARTFRIT IS 129
CIGFSTIVE SYSTEM
#LIVER (R4) (%3) (59
INVL AMMAT 10N, WECROTIZTRG 1 (2%
INFLAMMATION, CHRONIC FOCAL 2 (u%)
NECROSIS, FCCAL 1 (2%)
INFARCT,. NOS 1 (2%
BASOPHILIC CYTO CHANGE 2 (%) 1 (2%)
HEMATOPNIEBSIS 10w
$LIVER /HRPATOCYTES (54) (53) (&)
CY"OPLASMIC VACUOLIZATION 1 (2%)
*GALLBLRDDEP [ (&L (50)
CYTOPLASMIC VACTOLIZATICN 1 (2%)
$PANCREAS (49) (52) (47
DILATATION/DNCTS 1 (2% To(2%) 1 (2%)
INPLAMMATION, ACUTE NFCROTIZING 1 (2%)
INFLAMMATION, CHRONIC : 2 (%)
DEGENERATION, HYALINE 1 (2%)
ATROPHY, NOS 1 (2% 2 (4%) € (13%)
#STOMACH (53) (52 (48)
MINFRALTIZAT TON 1 (2%)
nTLC®R, NOS 1 (2%
INFLAMPATION, POCAL 1 (2%)
FROSION 1 %)
HYPEPDPIASIA, EPITHELTATL 2 (@)
HYPEPKERA T0STS 2 (u%) 3 (A%)
ACANTHOSIS 2_(u%) 3_(R%)

¢ NUMBER OP ANIMALS WITH TISSUE EXAMINED MICROSCOPICAILY
* NUMBER OF ANIMALS NECROPSTYED



TABLE D2 (CONTINUED)

CONTROL (UNTR) 10¥ DOSE HIGH DOSE
06-0360 06-039% 06-0400
UBRTNARY SYSTFM
#KIDNEY (55) 53) (50)
PYFLONEPHRITIS, CHRONIC 1 (2%
NEPHROPATHY 1 (2%) 1 (2%)
#KIDNZY/TNBULE (5%) (53) (E)]
DEGZNTRAT I0¥, NOS 2 (u%)
#USTNARY BLADDEP (5M) (51 (48)
INPLAMMAT ION, CHRONWIC 1 (2%
ENDOCRINE SYSTE®N
EPTTOTT AR Y ‘ (42) (48) (38)
HYPYRPLASIA, FOCAL 2 (u%) 2 (5%)
#ADRENAT (50) (59 {45)
CYTOPLASMIC VACUOLIZATICN 1 (2%)
#THYROID (ug) (u6) (38}
POILICTLAR CYST, NOS 1 (3%)
#DANCRRRATIC TSLETS (uay (52 . [Ca)
HYPERPLASIA, NNS 3 (5%
PEPRATUCTIVE SYSTF®M
$UTTRTS (c4) T{50) (49)
DILATATTON, NOS 2 (u%) 1 02%
HYDFRCMETRA 3 (FY)
THRN¥BAOSIS, NOS 1 2%)
INPLAMMATION, ACUTE NECRQTIZING 1 (2%)
DEGENZRATION, HYALTNE . 1 (2%)
HEMATOPOTESTS 1 (2%)
¢UTERUS/ENDOMETRIUM (su) (50 (49
HYPERPLASTA, CYSTIC 15 (28%) 24 (48%) 26 (53%)
$NYARY (50) (sh (49
CYST, NOS T (14% 4 (8%) 7 (8%
THROMBOSIS, NOS 1_02%)

# NUMBPP NF ARIMALS WITH TISSUE EXAMINFL MICROSCOPICRILY
* NUMBFP OF ANTMALS NFCRCPSIFD

D-9



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
0€-01360 06-03a5 06~ 0400
HEMORRHAGIC CYST 12N 1 (2%) 3 (6%)
ABSC¥S5, NOS 1 (2%)
NE?VNTS SYSTFEM
#BPATN/MENINGES (55) (53) (4R)
TNFLAMMAT ION, WOS 1 (2%
$BRATN (5%) (53) (u8)
HYDROCEPHATUS, WNOS 2 (4%
PERIVASCOLITIS 1 2%)
SPFCIRL SENSF ORGANS
NONE
MUSCULCSKEIRTAL SYSTEM
NONR
BCDY CAVITI®S
*RBDCMINAL CAVITY (55) (54) (50)
NFCROSTS, FAT T (139
*MESENTRRY (59) (54) {50)
CcYST, NnS 1 (2%
PLL OTHE® SYSTEMS
*MULTIPLE NRGANS (5& (=4 (50)
PERIARTRRITTS 12y
ATIPNSF TISSUR
NECRNPSTS, PAT . 1

SPFCIAL FCRTHCLCGY SUMMARY

NO_LFSTION REENRTEL 1 3

# NUMBRP O ANIMALS WITH TTISSUE FYAMINED MICRCSCOPTCAILLY
* NUMBY® NF ANTMALS NFCROPSIF¥D

D-10



TABLE D2 (CONCLUDED)

CONT®OL (UNTR) LOW DOSE HIGH DOSE

06-0360 06-039% NE-0u00
ANIMAL MISSIVG/NO NECROPSY v 1 1
AUTO/NECROPSY/HISTO PR®F 1
AUTOLYSIS/NC NECRCPSY 4

€ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICPOSCOPICALLY
* NUMBFR NF ANIMALS NPCROPSIED

D-N






Review of the Biocassay of p-Anisidine Hydrochloride*¥*
for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup of the
Clearinghouse on Environmental Carcinogens

April 26, 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 1s to
advise the Director of the National Cancer Institute (NCI)
on its bioassay program to identify and to evaluate chemical
carclinogens in the environment to which humans may be exposed.
The members of the Clearinghouse have been drawn from
academia, industry, organized labor, public interest groups,
State health officials, and guasi-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, biochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/ Risk Assessment
Subgroup of the Clearinghouse is charged with the responsibility
of providing a peer review of reports prepared on NCI-
sponsored bioassays of chemicals studied for carcinogenicity.
It is in this context that the below critique 1s given on
the biocassay of p-Anisidine Hydrochloride for carcinogenicity.

The primary reviewer noted the increase in preputial
gland tumors in low (8/54) and high (3/55) dose treated
male rats and in historic controls (3/250) from the test
laboratories. Based on these findings, he questioned the
statement in the report that "the evidence was insufficient
to establish the carcinogenicity of p-Anisidine Hydrochloride"
in rats. He suggested that the slides from the high dose
treated aniamsl be reexamined to determine if the incidence
of preputial gland tumors was higher than reported.

The secondary reviewer pointed out negative associations
in which there were fewer tumors in treated animals than in
controls. He questioned the need for a statement regarding
the lower and upper confidence limits of the bioassay. A
Program staff member explained that it was placed in reports
to indicate that a compound cannot be proven to be unequivocally
negative under the conditions of test.



A Program staff pathologist commented that tumors of
the preputial gland are usually detected grossly, rather
than by microscopic examination, and that slides of the
preputial gland are not routinely prepared on every animal.
A Subgroup member observed that there may be justification
for combining the tumors from the low and high dose treated
groups. He added that the biological significance of the
tumors must be considered along with the statistical
significance.

A motion was made that the report on the bioassay of
p-Anisidine Hydrochloride be accepted with the provisos
that: 1) the treated male rats would be reevaluated to
determine if there were unreported preputial gland tumors
and 2) the report would be reconsidered by the Subgroup
if additional tumors are found. The motion was seconded
and approved unanimously.

Members present were:

Michael Shimkin (Acting Chairman), University of California
at San Diego

Joseph Highland, Environmental Defense Fund

George Roush, Jr., Monsanto Company

Louise Strong, University of Texas Health Sciences Center

John Weisburger, American Health Foundation

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

fU.S5. GOVERNMENT PRINTING OFFICE: 1978-260~899/3191
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