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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 (l), Dr. R. A.
Squire (1,9), Dr. J. M. Ward (1), and Dr. C. E. Whitmire (1).
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3. Mason Research Institute, 57 Union Street, Worcester, Massachu-
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SUMMARY

A bioassay for possible carcinogenicity of p-anisidine hydro-
chloride was conducted using Fischer 344 rats and B6C3F1 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 HC1 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 B6C3F1 mice.
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I. INTRODUCTION

p-Anisidine HC1 (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-methoxy-benzenamine HC1. It is

also known as p-aminoanisole HC1 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 HC1

is greatest for workers in the dye and chemical industries.

*
The CAS registry number is 20265-97-8.



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 bioassay; 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 C H NOC1,

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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FIGURE 1
CHEMICAL STRUCTURE OF p-ANISIDINE (HYDROCHLORIDE)



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 \ and € values reported by Sadtler Research Laboratories
max

(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
p-anisidine
\amax

234

299

€

15573

4763

Sadtler
p-anisidine HC1
\max

222.5

274.5
281

6

9570

1630
1400

Midwest
Batch 1
\max

274
281
299.5

€

1570
1410
314

Midwest
Batch 2
\
max

223
236
275
281
300

(.

8000
30

1570
1390
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 nm

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 HC1 is used to re-

present these materials.

B. Dietary Preparation

The basal laboratory diet for both treated and control animals

/pN

was Wayne Lab-Bloxw(Allied Mills, Inc., Chicago, Illinois), p-

Anisidine HC1 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. An ima1s

Two animal species, rats and mice, were used in the carcinogeni-

city bioassay. Fischer 344 rats and B6C3F1 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-Dek^

(S)
15/40 denier Dacronw 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 Alpine®aluminum 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, Texas). During the 2-year period

of compound administration, animals were fed meal containing the

appropriate concentrations of p-anisidine HC1. Control animals had

untreated meal available. Food hoppers were changed on the same

(R)schedule as were cages. Food was replenished daily in Alpinew 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-chloro-o-phenylenediamine

(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 HC1 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

MALE

CONTROL

LOW DOSE

HIGH DOSE

FEMALE

CONTROL

LOW DOSE

HIGH DOSE

INITIAL
GROUP
SIZE

55

55

55

55

55

55

HYDROCHLORIDE
CONCENTRATION
(PERCENT)

0

0.3
0

0.6
0

0

0.3
0

0.6
0

OBSERVATION PERIOD
TREATED
(WEEKS)

0

103

103

0

103

103

UNTREATED
(WEEKS)

106

2

3

107

3

3
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
p-ANISIDINE HYDROCHLORIDE FEEDING EXPERIMENT

p-ANISIDINE

MALE

CONTROL

LOW DOSE

HIGH DOSE

INITIAL
GROUP
SIZE

55

55

55

HYDROCHLORIDE
CONCENTRATION
(PERCENT)

0

0.5
0

1.0
0

OBSERVATION PERIOD
TREATED
(WEEKS)

0

103

103

UNTREATED
(WEEKS)

105

2

2

FEMALE

CONTROL

LOW DOSE

HIGH DOSE

55

55

55

0

0.5
0

1.0
0

0

103

103

105

2

2

12



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 HC1 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 inspected twice daily for mortality.

Food consumption, for two cages from each group, was monitored for

seven consecutive days once a month for the first nine months of the

bioassay and for three consecutive days each month thereafter. The

presence of tissue masses and lesions was determined by monthly

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

13



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 histopathologic 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.

14



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 0.05/k. In cases where this correction was

used, it is discussed in the narrative section. It is not, however,

presented in the tables, where the Fisher exact P-values are shown.

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

continuity correction (Armitage, 1971, pp. 362-365), was also used

16



when appropriate. Under the assumption of a linear trend, this test

determined if the slope of the dose-response curve is different from

zero at the one-tailed 0.05 level of significance. Unless otherwise

noted, the direction of the significant trend was a positive dose re-

lationship. This method also provides a two-tailed test of departure

from linear trend.

A time-adjusted analysis was applied when numerous early deaths

resulted from causes that were not associated with the formation of

tumors. In this analysis, deaths that occurred before the first

tumor was observed were excluded by basing the statistical tests on

animals that survived at least 52 weeks, unless a tumor was found at

the anatomic site of interest before week 52. When such an early

tumor was found, comparisons were based exclusively on animals that

survived at least as long as the animal in which the first tumor was

found. Once this reduced set of data was obtained, the standard pro-

cedures for analyses of the incidence of tumors (Fisher exact tests,

Cochran-Armitage tests, etc.) were followed.

When appropriate, life-table methods were used to analyze the

incidence of tumors. Curves of the proportions surviving without an

observed tumor were computed as in Saffiotti et al. (1972). The week

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

17



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 p /p where p is the true binomial probability of the
t c t

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
c

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

18



when the control incidence is zero) has occurred. When the lower

limit is less than unity but the upper limit is greater than unity,

the lower limit indicates the absence of a significant result while

the upper limit indicates that there is a theoretical possibility

of the induction of tumors by the test chemical which could not be

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

A. Body Weights and Clinical Observations

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 survival for male and female rats

in the control and p-anisidine HCl-dosed groups are shown in Figure 3.
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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 choleraic nephrosis, respectively.

Based upon this histopathologic examination, p-anisidine HC1 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
SPECIFIC SITES IN MALE RATS TREATED WITH p-ANISIDINE HYDROCHLORIDE*

K3
t_n

TOPOGRAPHY : MORPHOLOGY

Skin and Subcutaneous Tissue: Fibroma

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Skin: Squamous-Cell Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Lung: Alveolar/Bronchiolar Adenoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

4/54(0.07)

N.S.

— —

106

0/54(0.00)

P = 0.039

0/54(0.00)

P = 0.039

LOW
DOSE

0/54(0.00)

N.S.

0.000
0.000
1.081

0/54(0.00)

N.S.

0/54(0.00)

N.S.
___

HIGH
DOSE

2/55(0.04)

N.S.

0.491
0.046
3.272

106

3/55(0.05)

N.S.

Infinite
0.589

Infinite

97

3/55(0.05)

N.S.

Infinite
0.589

Infinite

106



TABLE 3 (CONTINUED)

TOPOGRAPHY : MORPHOLOGY

Hematopoietic System: Leukemia or
Malignant Lymphoma

P Values0

Departure from Linear Trend

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Liver: Neoplastic Nodule or Hepa to-
cellular Carcinoma

P Values0

Relative Risk (Control)
Lever Limit.
Upper Limit

Weeks to First Observed Tuiror

Pituitary: Adenoma NOS, Chromophobe
Adenoma, Acidophil Adenoma, or
Basophil Adenoma"

P Values0

Relative Risk (Control)
Lower Lin.it
Upper Limit

Weeks to First Observed Tumor

CONTROL

15/5̂ (0.33)

P < O.OOl(N)

P = 0.004

84

0/54(0.00)

N.S.

5/48(0.10)

N.S.

90

LOW
DOSE

1/54(0.02)

P < O.OOl(N)

0.056
0.001
0.330

92

3/54(0.06)

N.S.

Infinite
0.600

Infinite

70

7/49(0.14)

N.S.

1.371
0.403
5.119

105

HIGH
DOSE

1/55(0.02)

P < O.OOl(N)

0.055
0.001
0.324

105

4/55(0.07)

N.S.

Infinite
0.908

Infinite

106

8/50(0.16)

N.S.

1.536
C.479
5.571

98



TABLE 3 (CONTINUED)

TOPOGRAPHY : MORPHOLOGY

Adrenal: Pheochromocytoma or
Pheochromocytoma, Malignant^

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Thyroid: C-Cell Adenoma or C-Cell
Carcinoma^

P Values0
j

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Pancreatic Islets : Islet Cell-Adenoma
or Islet-Cell Carcinoma"

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

14/54(0.26)

P = 0.032(N)
___

73

3/53(0.06)

N.S.
___

106

2/53(0.04)

N.S.
__

106

LOW
DOSE

10/54(0.19)

N.S.

0.714
0.312
1.571

70

2/49(0.04)

N.S.

0.721
0.062
6.024

105

4/52(0.08)

N.S.

2.038
0.306
21.762

105

HIGH
DOSE

6/54(0.11)

P - 0.041(N)

0.429
0.146
1.090

106

4/50(0.08)

N.S.

1.413
0.251
9.211

106

2/51(0.04)

N.S.

1.039
0.078
13.862

106



TABLE 3 (CONTINUED)

NO
00

TOPOGRAPHY :MORPHOLOGY

Mammary Gland: Fibroadenoma

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Preputial Gland: Adenoma NOS or
Carcinoma NOSb

P Values0

Departure from Linear Trend

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Testis: Interstitial-Cell Tumor

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

1/54(0.02)

N.S.
_._ _

106

1/54(0.02)

N.S.

P = 0.011
_.__

106

53/54(0.98)

P = 0.026(N)

73

LOW
DOSE

3/54(0.06)

N.S.

3.000
0.250

154.510

105

8/54(0.15)

P = 0.016

8.000
1.131

347.530

92

45/54(0.83)

P = 0.008(N)

0.849
0.816
0.972

83

HIGH
DOSE

0/55(0.00)

N.S.

0.000
0.000
18.349

3/55(0.05)

N.S.

2.945
0.246

151.741

93

47/55(0.85)

P - 0.017(N)

0.871
0.837
0.991

89



TABLE 3 (CONCLUDED)

TOPOGRAPHY : MORPHOLOGY

Body Cavities: Mescthelioma NOS or
Mesothelionia, Malignant"

P Values0
j

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

2/54(0.04)

N.S.

87

LOW
DOSE

0/54(0.00)

N.S.

0.000
0.000
3.387

HIGH
DOSE

3/55(0.05)

N.S.

1.473
0.176
17.071

98

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

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

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

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



TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE RATS TREATED WITH p-ANISIDINE EYDROCHLORIDE2

u>
o

TOPOGRAPHY :MORPHOLOGY

Hematopoietic System: Leukemia or
Malignant Lymphoma"

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

b
Salivary Gland: Adenoma NOS

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Liver: Neoplastic Nodule or Hepato-
cellular Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

9/54(0.17)

P = 0.012(N)
_.__

91

3/52(0.06)

P = 0.035(N)

107

1/53(0.02)

N.S.

107

LOW
DOSE

3/55(0.05)

N.S.

0.327
0.060
1.230

91

0/53(0.00)

N.S.

0.000
0.000
1.634

1/55(0.02)

N.S.

0.964
0.013
74.304

105

HIGH
DOSE

2/55(0.04)

P = 0.024(N)

0.218
0.024
0.993

105

0/54(0.00)

N.S.

0.000
0.000
1.604

3/55(0.05)

N.S.

2.891
0.241

148.956

106



TABLE 4 (CONTINUED)

TOPOGRAPHY : MORPHOLOGY

Pituitary: , Carcinoma NOS or Chromophobe
Carcinoma

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Pituitary: Adenoma NOS, Chromophobe
Adenoma, Acidophil Adenoma, Basophil
Adenoma, Carcinoma NOS, or Chromophobe
Carcinoma

Q

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Adrenal: Pheochromocytoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

4/48(0.08)

P = 0.028(N)

89

21/48(0.44)

N.S .

74

3/53(0.06)

N.S.

107

LOW
DOSE

2/51(0.04)

N.S.

0.471
0.044
3.123

92

19/51(0.37)

N . S .

0.852
0.503
1.442

92

2/55(0.04)

N.S .

0.642
0.055
5.387

105

HIGH
DOSE

0/54(0.00)

P = 0.046(N)

0.000
0.000
0.960

19/54(0.35)

N.S .

0.804
0.442
1.312

94

2/54(0.04)

N . S .

0.654
0.057
5.484

106



TABLE 4 (CONTINUED)

TOPOGRAPHY : MORPHOLOGY

Thyroid: C-Cell Adenoma or C-Cell
Carcinoma**

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Mammary Gland: Adenoma NOS or Adeno-
carcinoma NOS"

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Mammary Gland: Fibroadenoma

P Values0

P.elative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

4/49(0.08)

N.S.

107

3/54(0.06)

N.S.
___

101

16/54(0.30)

P = O.OOl(N)

99

LOW
DOSE

5/46(0.11)

N.S.

1.332
0.305
6.316

105

1/55(0.02)

N.S.

0.327
0.006
3.925

105

4/55(0.07)

P = 0.002(N)

C.245
0.064
0.702

96

HIGH
DOSE

4/55(0.07)

N.S.

0.891
0.175
4.544

106

2/55(0.04)

N.S.

0.655
0.056
5.490

50

4/55(0.07)

P = 0.002(N)

0.245
0.064
0.702

94



TABLE 4 (CONCLUDED)

TOPOGRAPHY:MORPHOLOGY CONTROL
LOW
DOSE

HIGH
DOSE

u>

Mammary Gland: Fibrcadenoma, Adenoma
NOS, or Adenocarcinoma^ 19/54(0.35) 5/55(0.09) 6/55(0.11)

P Values

Departure from Linear Trend

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Uterus: Endometrial Stromal Polyp

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

P = O.OOl(N)

P = 0.028

99

16/52(0.31)

N.S.
___

68

P = O.OOl(N)

0.258
0.082
0.655

96

11/53(0.21)

N.S.

0.675
0.315
1.393

101

P = 0.002(N)

0.310
0.110
0.736

50

14/55(0.25)

N.S.

0.827
0.418
1.621

106

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

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

The probability level for the Cochran-Armitage test is given beneath
the control group when P < 0.05; otherwise, not significant (N.S.) is
level for the Fisher exact test for the comparison of a treated group
given beneath the incidence of tumors in the treated group when P < 0
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact
tion (N) indicates a lower incidence in the treated group (s) than in

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

the incidence of tumors in
indicated. The probability
with the control group is
.05; otherwise, not signifi-
tests a negative designa-
the control group.

to the control group.

given beneath the control



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. In

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

34



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 HC1 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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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 Dl 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 similar 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 B6C3F1 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 HC1 was

not carcinogenic to B6C3F1 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

39



TABLE 5

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

TOPOGRAPHY : MORPHOLOGY

Lung: Alveolar /Bronchiolar Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Lung: Alveolar/Bronchiolar Adenoma or
Alveolar /Bronchiolar Carcinoma*3

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Hematopoietic System: Leukemia or
Malignant Lymphoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

6/54(0.11)

N.S.

105

12/54(0.22)

N.S.

79

4/55(0.07)

N.S.

105

LOW
DOSE

3/54(0.06)

N.S.

0.500
0.085
2.211

105

8/54(0.15)

N.S.

0.667
0.257
1.626

105

3/54(0.06)

N.S.

0.764
0.117
4.302

94

HIGH
DOSE

7/54(0.13)

N.S.

1.167
0.359
3.934

105

17/54(0.31)

N.S.

1.417
0.709
2.922

92

4/55(0.07)

N.S.

1.000
0.196
5.110

105



TABLE 5 (CONTINUED)

TOPOGRAPHY rMORPHOLOGY

Liver: Hepatocellular Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Liver: Hepatocellular Adenoma or
Hepatocellular Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Adrenal : Cortical Adenoma or Adenoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

24/54(0.44)

N.S.

53

28/54(0.52)

N.S.

53

NOSb 6/50(0.12)

P = 0.002(N)

105

LOW
DOSE

14/54(0.26)

P = 0.035(N)

0.583
0.318
1.037

93

22/54(0.41)

N.S.

0.786
0.501
1.226

93

0/52(0.00)

P = 0.012(N)

0.000
0.000
0.002

HIGH
DOSE

17/54(0.31)

N.S.

0.708
0.409
1.206

91

23/54(0.43)

N.S.

0.821
0.529
1.271

91

0/53(0.00)

P = O.Oll(N)

0.000
0.000
0.591



TABLE 5 (CONCLUDED)

TOPOGRAPHY:MORPHOLOGY CONTROL
LOW
DOSE

HIGH
DOSE

Harderian Gland: Adenoma NOS, Papillary
Adenoma, Cystadenoma NOS, or Papillary
Cystadenoma NOSb

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

1/55(0.02)

N.S.

105

2/54(0.04)

N.S.

2.037
0.109

117.954

105

3/55(0.05)

N.S.

3.000
0.250

154.535

105

Treated groups received doses of 0.5 or 1.0 percent in feed.

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

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

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



TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE MICE TREATED WITH V-ANISIDINE HYDROCHLORIDE*

TOPOGRAPHY : MORPHOLOGY

Lung: Alveolar/Bronchiolar Adenoma
or Alveolar/Bronchiolar Carcinoma*3

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Hematopoietic System: Leukemia or
Malignant Lymphoma^

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Liver: Hepatocellular Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

4/55(0.07)

N.S.

— _

105

18/55(0.33)

N.S.

86

7/54(0.13)

P = 0.033(N)
___

101

LOW
DOSE

5/54(0.09)

N.S.

1.273
0.290
6.093

102

10/54(0.19)

N.S.

0.566
0.258
1.167

75

5/53(0.09)

N.S.

0.728
0.194
2.492

105

HIGH
DOSE

3/50(0.06)

N.S.

0.825
0.126
4.633

105

12/50(0.24)

N.S.

0.733
0.360
1.437

69

1/50(0.02)

P = 0.038(N)

0.154
0.003
1.138

105



TABLE 6 (CONCLUDED)

TOPOGRAPHY : MORPHOLOGY

Liver: Hepatocellular Adenoma or
Hepatocellular Carcinoma

P Values0

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

Pituitary: Adenoma NOS, Chromophobe
Adenoma, or Basophil Adenoma

P Values

Relative Risk (Control)
Lower Limit
Upper Limit

Weeks to First Observed Tumor

CONTROL

11/54(0.20)

N.S.

— _

59

3/42(0.07)

N.S.

105

LOW
DOSE

10/53(0.19)

N.S.

0.926
0.385
2.195

105

3/48(0.06)

N.S.

0.875
0.124
6.218

105

HIGH
DOSE

6/50(0.12)

N.S.

0.589
0.193
1.599

105

2/38(0.05)

N.S.

0.737
0.064
6.076

105

Treated groups received doses of 0.5 or 1.0 percent in feed.
DNumber 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.

The 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 HC1 and tumor incidence. Thus, at the dose

levels used in this experiment there was no evidence that p-anisidine

HC1 was a carcinogen in B6C3F1 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 upper limit greater than one,

indicating the theoretical possibility of tumor induction in mice by

p-anisidine HC1 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 HC1 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 HC1 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

COHTPOT. (ONTP) LOW DOSE HIGH DOSE
01-03*0 oi-"385 nt-rjqp

ANIHALS INITIALLY IN STdDT 55 55 55
A H I B A L S NTPOPSIED 51 5U 55
JNIIULS ?X»1IHED HISTOPATHOLCGICALLY ** 5« 5<1 55

I N T t G U W F N T A R Y SYSTEH

•SKIM (ct) (51) (55)
SQUH10US CEIL PAPIL101S 2 (»1) 1 (2*)
SQDSHOOS CELL C A R C I H O f l * ? (5%)
"IBRCBA 2 («»)

*SUBCDT TISSDE ( e l l ) ( 5 M ) (55)
EIBPOMA 2 («*) 2 (!»*)
" IBRCSAPCONA 2 («%)

P E S P T P A T O B Y S Y S T F M

ILOHG (c!l) ( 5 K ) (55)
HEPATOCELLOUP C A S C I N O H A , P""TAST 1 (2H)
ALVEOLAR/BPOHCHIOLAP A D E N O B B 1 (5»)
P H E O C H R O B O C Y T O M A , H I T A S T A T I C 1 (2*)
SAPCC"A, (IOS, aNC PRI(! OB H F T A 1 (2*)
PIBPOSA'CCBA, BFTASTATIC 1 (2%)

HIHJTOPOIFTTC SYSTEM

*P!OLTIPLE OPGANS
"HIGHAVT LYHPH01A, NOS
O K D I F P E P E N T I A T I D L E O K ^ W I A
BYELCHONOCYTIC LEOKEPIA
LY1PHOCYTIC L E B K F H A

fSPLEES
1 A L I G . L Y H P H O M A , HTSTTOCYTIC TY^E

t H A N D I B H L A S L. MODE
_ S O O A M O n 5 > CELL C!iSCmO"A. H E T A S T A

1 (2*)
13 (2«^)

0 (7*)

(51)

(5K)
1 (2«)

(55)

1 (2*)

t NUBBES OF A S I H A L S WITH TISSUI E X S H I S F . B 1IC"OSCO?ICA ItY
* H D H E E P OP A»I>1ALS HECROPSIFD
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE Al (CONTINUED)

H T H Y M U S
"•HY«01A

C I P C t l l A T C R Y S Y S T E M

NOW?

D I G E S T I V E SYSTEM

IT.IVE"
V E O P I A S T I C NODOtE
H E P A ^ O C E L L U I A R C A R C I N O M A
H E « A « f U O M A

*STOKACH
SQUA*OUS CELL P A P I L L O M A
SQUAWS CEII C A R C I N O M A
BASAI-CSLI C A R C I N O M A

MEJOSDH
L E T O M Y 0 1 A

*ILEUM
L F T O M Y O S A R C O M A

" P I N A P Y SYSTF"

• K I D N E Y
H A M A P ^ O I A +

t n P I F A R Y m,AOD5P
TBA»!STTIO>IAL-C1 IIL' P A P I t L C M A

E N D O C R I N E SYSTE1

fPTTOTT A R Y
A D E N O M A , NOS
C H P . O M O P H O B E A D E N O M A
A C I D P P H I L A D E 1 0 M A
B A S O P H I L A D E N O M A

CONTROL (H1TP) LOU DOSE
01-03*0 01-03B5

(14-7) ( U 2 )
2 (5%)

(5U) <5U)
•> (6t)

1 (2*)

(•=3) ( 5 U )
2 («%)

2 < < 4 » )
1 (2%)

(•=2) (53)
1 (2t)

( K 2 ) (53)
1 (2%)

( ^ 3 ) ( • = « )
1 (2%)

( M ) (52)

(148) (149)
1 (2%)

14 (<!*) 6 (12t)
1 (^*)

HIGH DOSS
01-0390

(1414)

(55)
3 (5*)
1 (2*)

(55)

1 (2%)

(55)

(55)

(55)

(55)
1 (2*)

(50)

3 (6«)

5 (10*)

t NH"IB l rP OF A N I M A L S KITH TISS05 E X A M I N E D MICPOSCOPICA LLY
* »U1E?» OF A N I M A L S N ^ C R O P S I F O

+ 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)

BASOPHIL CAFCIROBA

I A D R E N S L
CORTICAL ADEHOHA
PHBOCHROHOCYTCIHA
PHEOCHBOBOCYTOHA, H A I I G M A H T

tTHYTOID
POLLTCOLAB-CELL ADESOBA
EOLLICOLAR-CEIL CAPCIHOMA
C-CEIL A D E K C H A
C-CEIL CABCIRONA
PAPIILA^Y CYSTADEIIOI1A, HOS

tPANCSEATIC ISLETS
ISLET-CELL ADEROHA
ISIET-CEIt CABCIRCHA

HIPPODOCTITE SYSTfl

*f!A1BABY G L A N D
IMTHADDCTAL PAPILLOHA
FIBSOADEKOHA

*PBEPOTIA1 GLARD
C A R C I N O M A , ROS
A D E N C H A , 10S

*PW1STATP
A D E N O H A , HOS

tTESTIS
IHTE?STITIAL-CELL TOHOB
H E B A N G I O M A

COHTSOI, (OHT1!)
01-0360

( 5 < 4 )
'l (2%)
12 (22%)

2 (1%)

,53)

3 (£*)

(53)
1 (2%)
1 ( 2%)

(514)
1 (2%)
1 (2»)

(C|4)
1 (2%)

< C 2 )

(51)
53 (98%)

LOU DOS'?
01-0385

(5>4)
1 (2%)

14 (7%)
6 (11*)

(149)

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

(52)
3 (6%)
1 ( 2 % )

(514)

3 (6%)

(514)
6 (1 1 %)
2 ( < 4 % )

(53)
1 (2%)

(5<4)
145 (83%)

HIGH DOSE
01-0390

1 (2%)

(54)
2 (««)
6 (11%)

(50)
1 (2%)

2 (<4%)
2 («%)

(51)
2 (»%)

(5M

(55)
1 ( 2 % )
2 («%)

(53)

(55)
147 ( R 5 % )

1 (2%)

NTP7ODS SYSTEH

tBIlAIN
CBRDMIHODS CARCIROHA, HETASTATIC 1 (21)

(53)

SPFCIAL SIHSE O R G A N S

SODA HODS CELL CAFCISOHA 1 (21)
(51) (55)

f NtlBBEP OP A « I H A L S »ITH TISSDT E X A M I H E D IIC^OSCOPICA IIY
* NDBEEP 0» AHIBALS HECFOPSITD
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TABLE A1 (CONTINUED)

CONTROL (ONTP.) LOB DOSE HIGH DOSE
01-03*0 01-0385 01-0390

*EAP, (•=«) (5B) (55)
CEPUMINOt lS CARCINOMA 1 (2*)

• EAR C A N A L (•=!!) (5*4) (55)
CFROMTSOaS C A R C I N O M A 1 (2»)

M D S C t J L O S K F I E T A L STSTI1

N O N E

B f D Y C A V I T I E S

* E O D Y C A V I T I E S (5«) (5<1) (55)
H E S O T H E L I C H A , VO S 2 («*) 1 (2X)
1ESOTHB1IO?!A, M A L I G t l A S T 2 («*)

A L L O T H E R SYSTHIS

N O M E

A N I H M , DISPOSITION S D » H A P T

ASTBA1S I1ITIAIIY IN S T U D Y = c -55 ^5
N A T O P A I DEATHS 6 6 6
W O f T B H I D SACFIFIC' 10 * tt
SCHEDULED SACRIFICE
ACCIDENTAHY RULED
T E R M I N A L SACPIEICE 39 »3 I)5
A H T M A t MISST»(5

a IHCLODES A D T O L Y Z E D A H I B A L S

or A W I W A L S W I T H TISSIJ* E X A H I « E D n iCROSCOPICALLY
* NU1BE? ov A N I M A L S N E C R O P S I E D
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TABLE Al (CONCLUDED)

TOHOB S U M M A R Y

TOTAL A N I M A L S W I T H P R I M A R Y TOHOBS*
TOTAL P»IMAPY TUMORS

TOTAL A N I M A L S WITH B B N T G N TUPCRS
TOTAL B E N I G N TDKORS

TOTAT, A N I M A L S WITH M A L I G N A N T TUMORS
TOTAT M A I I G N A N T TUMORS

CONTROL (ONTR]
01-0360

5«
112

53
S3

26
27

I LOW DOSE
01-0385

50
10P

U9
76

18
20

HIGH DOSE
01-0390

50
93

119
T>

11
12

TOTAL A N I M A L S WITH S E C O N D A R Y TtJMORSt
TOTAL SECONDARY T U M O R S

TOTAL AHI1ALS WITH T D M O H S
BENIGN O R M A L I G N A N T

TOTAl U N C E R T A I N T U M O R S

TOTAL ANI1ALS WITH TOHO'S U N C E ^ T A T N -
P F I M A R Y 0" (IETASTATIC 1

TOTAL nsCIHTAIN TDMORS 1

* P R I M A R Y TWORS: ALL TUMOPS EXCEPT S E C O N D A R Y TUMORS
f SECONDARY T U M O R S : METASTATIC T U M O R S OR T U M O R S I N V A S I V E INTO AN A D J A C E N T ORGAN
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TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS

TREATED WITH p-ANISIDINE HYDROCHLORIDE

C O N T F O L ( n N T R ) LOS DOS! HIGH DOSE
02-0360 02-0385 02-0390

ANI1AIS T N I T T A L L Y IN STUDY 55 55 55
U N T H A L S NECSOPSIED *U 55 55
A N I M A L S E X A M I N E D HISTOPATH010GICHIIY ** 54 55 55

TNT?r;0*ENTASY SYSTEM

*SKTN (•=«) (55) (55)
SgtJASOOS CELL P A P I L L O M A 2 (<!*)
SQUAMOtJS CEIL CAPCINOMA 2 («») 2 («*)

*SOBCOT TISSDE (^0) (55) (55)
FIB^OHA 1 ( 2 f )
TIPOH8 1 (2«)

P E S P I R B T O P J S Y S T E M

«IUNG ( c l ) (55) (55)
HLVEOLAVEPONCHIOLAR A D E H O B A 1 ( 2 K ) 1 (2X) 1 (2«)
OSTBOSA'COHA 1 (2%)

Hf>1STOPOI?TIC S Y S T E M

»HOLTTPLE O E G A H S
1 A L I G . L Y 1 P H O N A , HTSTIOCYTIC TY°E
t I N D I F P E R E H T I A T E D L E H K B H I A
"YSLCIONOCYTTC L E O f T E B I A
LYHPHOCYTIC

t.SPLEEN
N"nSOFIBPOSARCOMA, UNC PFT* OR »l

* N E O I A ? T T N A I L . H O D E
CARCTSOHA BETAS

*C?SEVTf:SIC L. NODE
BBDIFfg°ENTIATED C A B C T H O H A 1ETAS

8 (T:H)

1 (?*)

(52)
1 (2?)

(51)
1 (2K)

(C1)
1 (2 HI

(55)
1 (2*)

1 (2%)
1 (2t)

(5H)

(51)

(51)

(55)

2 («X)

* HTJflBflR OE A N I H A T S WITH TISSOf F X A M T N E D "ICPOSCOPICA11Y
» N01BE" "F A N I B A L S N*;CROPSIEn

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

C I F C O L A T O R Y SISTER

tHF.APT
H E O P Q F I B P O S A R C O R A
N W B O F I B B C S A R C O N A , UNC PBIM OR 1

CIGISTIVT SYSTEM

* S A L I V A S Y G L A N D
A D E N O R A , NOS

ILIVER
NF.OPLASTTC N O D D L E
H E P A T O C E L l t J L A R C A R C I N O M A
NEDHCFIBPCSARCOHA, ONC PPIR OR B

*STORACH
S Q D A M O O S CELL P A P I L I O M A
SQOAMOOS CELL C A R C I N O M A
A D E N O C A B C I N C M A , 10S

OP IN At) Y SYSTEM

t O R I N A B Y BLADDER
TBANSTTIONAI-CF.LL C A R C I N O B H

COMTPOL (IJNTR) LOW DOSE
02-03KO 02-0385

(53) (51)

1 (2*)

(*2) (53)
3 (6*)

(53) (55)
1 (2*) 1 (2*)'

1 (2*)

< C 1 ) (55)
1 (2*) 1 (2%)
1 <2*)
1 (2*)

(**>) (51)
2 (M)

HIGH DOSE
P2-03°0

(55)
1 (2*)

(51)

(55)
2 («)
1 (2*)

(55)

(51)

INEOCRTNI SYSTIB

IPITUITASY
C A R C I S O M A . N O S
A D E N C B A , N O S
C H P O M O P H O B E A D 3 N O B A
C H B O R O P H O B E C A B C I N O B A
A C I D C P H T L A D E N O B A
B A S O P H I L A D E N O M A

t A D R E N A l
COPTTCAL A D E N O M A
P H E O C H B O M C C Y T O B A
A N G I C L I P O B A

tTRYBOID
O N D T F F E R E S T T A T I D C A 5 C I N O » A

( H R )
3 ( f i«)
1 (2 ̂ )

15 (31*)
1 (21)
1 (2*)

(53)
1 (2*)
3 ( 6 T )
1 (2*)

(19)
1 (2«)

(51)

17 (33*)
2 <1«)

(5q)
2 (M)
2 (1%)

(16)
, , „

(51)

18 (33*)

1 (2%)

(51)

2 (U%)

(55)

* SOBBUR OF AHI'ALS HITH TISSU5 EXAMINED BTCPOSCOPICAILY
* RnREEP OF ANIMALS NFCROPSTIO
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TABLE A2 (CONTINUED)

C-CEIL A D E N O H A
C-CEtL C A R C I N O M A

• PANCREATIC IS1ETS
ISLFT-CELL A D E N O M A

BIPPOCOCTIV SYSTEM

* H A H H A T ? Y G L A N D
ADENOMA, NOS
A D E N C C A R C I N C M A , N O S
P A P I L L A R Y A D E N O C A R C I N C N A
INTPADOCTAL PAPILLONA
V I B R n S A D C O N A
F I B P C A D E N C M A

*CtITORAI G I A N D
C A R C T " O M A , N O S
A D E N C W A , NOS

tOTFPUS
fNOOBETIIBI. STROMAL POIYF
E N D O K E T S I A I STSOHAI S»OCO>!A

<HJTEF1S/ENDOMETI»IDK
A D E N O C A " C T N O H A r NOS

IPVAR"
1RAN'!LOSA-CHLL TOH05
T O B B I A P A D E M P K A

VI5VODS SYST"*!

IB F A I N
CIPCINO^A, NOS, HETASTATIC
CHTOMOPHOBE C A P C I N O H A , M E T A S T A T I
GI IOPA, NOS

SP?CTA1 SEKS" O P G A N S

*EY"
S O O A K O O S CELL CAPCINO-1A

CONTP.nI,(IJNTS)
02-0360

1 (2*)
3 («*)

( •=2)
1 (2*)

(111)
1 (2%)
2 ( «» )

1fi (30*)

(C1)
2 ( U K )

(•52)
16 (31*)

(")

(K3)
1 (2*)
2 ( H f )

( = 2)
2 (Hi!)
1 < 2 « )

( • = « )
2 ( K t l

LOW OOSE
02-038^

it (9%)
1 (2*)

<<n

(55)
1 (2«)

1 (2%)
1 (2«)
1 (2*)
U (7«)

(55)

1 (2<)

(51)
11 (21%)

(53)
2 («)

( U P )

1 (2%)

(55)

2 (Ut )

(5M

HIGH DOSS
02-O390

» (7%)

(50)

(55)
1 (2*)
1 (2%)

0 (7%)

(55)

1 (21)

(55)
1<t (25*)

1 (2*)

(5"!)

(55)

(55)

(5C)

t N O K B E P OF A N I N A L S KITH 1ISSU? E X A H I N E C M I C P O S C O P I C A I L Y
* NDI"E!« OF A N I M A L S N E C R O P S I E D

A-IO



TABLE A2 (CONTINUED)

CONTROL(THTP) LOW DOSF H I G H DOSE
02-0360 02-0385 02-0390

H I K E D T t l M C R , M A L I G N A N T 1 ( 2 H )

• EAR CANAL (*«) (55) (5?)
S Q U S M O U S CELL C A R C I N O M A 1 (2«)
C E E O B I N O D S C A R C I N C H A 1 (2*)

I D S C O L O S K E L ^ T A L SYSTF*!

NONE

ETDY C A V I T I E S

* A E D O « I N A I W A L L (?") (51?) (55)
HEBANGIOHA 1 (2%)

ALL OTH£S S Y S T E M S

*«nLTIPLE O R G A N S ( C U ) ("• •=) (55)
A D ^ N O C A > > C I N O M A , NOS, 1ETASTATIC 1 (2*)

A N I M A I DISPOSITION

A d I B A t S I N I T I A L L Y I N STUDY
N A T U R A L DEATHS
M O R I B U N D SACRIPIC?
S C H E D U L E D SACRIFICE
A C C I D E N T A L L Y K I L L B D
TERni"AL SACRTTCi;
A K T 1 S L I ISSING

a mcLnnEs A U T O L Y Z E D A N I H A L S

6
11

t NU1BER OF ABI1ALS WITH TISSUE F X A M I N 5 D 1 ICROSCOPICALLY
* N01EFR 0" A N I M A L S NDCROPSTFD

A-ll



TABLE A2 (CONCLUDED)

(

TllMOR S U « M A ° Y

T O T A L A N I M A L S W I T H P R I M A R Y T U H C R S *
TOTAI P R I M A R Y TUMORS

TOTAL A N I M A L S W I T H B E N I G N T U M O R S
T O T A L B 5 N I G N T U M O R S

TOTAL A N I M A L S WITH M A L I G N A N T TUMO«S
T O T A L M A L I G N A N T T U M O R S

TOTAI A N I M A L S W I T H S E C O N D A P Y T U M O R S t
TOTAL S E C O N D A R Y T U M O R S

TOTAL A N I M U S WITH T U M O R S T I N C P R T A I N -
BENIGN O R M A L I G N A N T

T O T A L U N C E R T A I N T U M O R S

T O T A L A N I M A L S W I T H T U M O R S U N C t R T A I N -
P F I M A R Y OP M E T A S T A T T C

T O T A L U N C E R T A I N T O M O R S

rONTPOL (DNTE) LOW DOSE
C>2-P3<;0 02-0385

52 38
100 PM

it 5 20
67 «6

21 11
28 17

5
f,

2 1
2 1

1
3

HIGH DOSE
02-0300

«2
58

36
aa

8
8

2
2

* P R I M A R Y T U M O R S : ALL T'JMOPS EXCHPT S F C O H D R 0 Y
t S E C O N D A R Y T U M O R S : M E T A S T A T I C T D M O » S O R T U M O R S I N V A S I V T INTO A N A D J A C E N T O R G A N
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APPENDIX B

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





TABLE Bl
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE

TREATED WITH p-ANISIDINE HYDROCHLORIDE

CONTROL (TJHTE) LOU DOSE HIGH DOSE
05-0360 05-0395 05-OQOO

-----——— -------------—-——-—- — - — -——--—-- - -_ - -_ - - - - - - - -—-—__—--—-_——__--—_._- . .
ASIHALS INTTIAI.IY IN STnDY 55 55 55
A N I K A L S M I S S I N G 1
A N I H A L S NECROPSIED 55 5U 55
A N I N A L S F.XA1IN5D HI STOPATHCLCGTCAIL Y »* 55 5<l *5

I H T E G D M E N T A 3 Y S Y S T E M

*SKTN (55) (5<t) (55)
SQOA100S CEH PSPILLOMII 1 (2?)

*SDBCOT TISSOE (55) (5 f l ) (55)
FTB80HA 2 (U»)
FIBSOSASCCMA 1 (2*)

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

*I HNG ( C I 4 ) (5«) (5< t )
H F P A T O C E L t U L A E C A E C I N O H A , ^F-TAS' U (7») 2 (1%)
A L V E O I A 8 / B P O N C H I O L A R A D F N O F J t (11*) 5 (9*) 10 (19*)
A l V E f l A R / B P C N C H I O L A E C A P C I N O H A 6 (11t) 3 (6%) 7 (13%)

HEMATOPOIETIC SYSTFH

*(IDI.TIPLF O R G A N S (5 e )
T1ALIGHANT LYHPHOMA, NOS
I I A l I G . L Y f l P H O I I A , tJVDIFFFR-^YP1 ;
MA1IG. IYHFHOHA, LYMPHOCYTIC TYPS
MAIIG. L Y H P H O P I A , HISTIOCYTTC tiff. 1 (2<)
1 A L I G N A U T L Y M P H O M A , M I T E D TYPP 2 (a*)
GRANIIIOCYTIC S A E C O M A

tSPl'EEH (51)
HE1ARSI01A 1 ( 2 K )

t M E S E N T E R I C L. NODE (18)
HEPATOCEIHTLAP C A R C I N O H S , C F ^ A S T 1 (2*)

tJEJONDPI (50)
M A L T G N A M T tYIPHOHA. «ITED_TY_I'F 1 (21t)

1 (2%)
1 (2*)
1 (2*1

(50)

( • •1)

(53 )

* NDHBEE OF ASIf lALS WITH TISEtJI E X S M I N ' F D HIC"OSC"PICJIIIY
* NHI1EF1> OF A N T M A t S N E C H O P S I E D

**EXCLUDES PARTIALLY AUTOLYZEO ANIMALS

(55)

2 (»%)

2 (««)

(52)

(51)
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TABLE Bl (CONTINUED)

CONTROL (IINTR) LOW DOSE H I G H DOSE
" e-036P 05-03°5 05-OOOf)

CIBCOIATOBY SYSTEM

NONE

DIGESTIVE SYSTEM

t t l V E P ( C 1) ( 5 < l ) (5< l )
HEPATOCELLULAR A D E N O M A a C7*) B (15*) 7 (13*)
H F D A T O C E L L U L A E C A R C I N O M A 21 (11*) 11 (2fi*) 17 (31*)
A N G I C S A ' J C C H A 1 (2*)

I S T O H A C H ( C 1 ) (53) ( 5 1 )
S Q U A H O U S CELL " A P I L L O n A 2 («*)

U R I t l A B Y S Y S T E C

• K I D N E Y / P E L V I S ( c » ) (51) ( 5 U )
T R A N S I T I O N A L - C E L L P A P H L C P ^ 1 (2*)

T N C O C B I K F S Y S T E M

t A D ° E 1 A L (50) (52) ( 5 3 )
C O R T I C A L A D E N O H A 1 ( 2 K )

t A D R E N H / C A P S I J L F ( C 0 ) (52 ) ( 5 3 )
A D E N O M A , NOS 5 (K1*)

I T H Y ' O I D ( U 8 ) (00) ( H 6 )
ELL A D E 1 0 M A 1 (2%)

ISLETS (ta) ( 5 2 ) (52)
ISLET-CET.L A O E N O M A 2 (It)

F P R 1 E U C T T V E S Y S T E M

NOVF

s SYSTEM

I K01BER OP ANTWAtS HTTH TTSSU? EXACT^IF1) ITCPOSCOPICALLY
* ND1BE" OF ANIMALS
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TABLE Bl (CONTINUED)

L (ONTF) LOB DOSE H I G H DOSE
05-oiso o^-oass ns-ouoo

SPECIAL SENSE O R G A N S

• H A S D E R I A N G L A N D (55) ( ? U ) (55)
ADENOMA, HOS 1 (2*)
P A P I L L A R Y A D E N O M A 1 (2*)
C Y S T A O E N O B A , HOS 1 (2*)
PAPIILAST CYSTADENOfIA, NOS 1 (2*) 2 («*)

BDSCniOSKElFTAL SYSTEM

HONE

E C D Y C A V I T I E S

NONE

Atl OTHFIi S Y S T E M S

N O N E

A N I M A L DISPOSITION

A N I B A L S I1ITIAILY IH ST1DY
N A T O S A L D E A T H S
H O P I B U N D SACBLPICE
SCHEDnL'D SACRIFICE
A C C I D E N T A L L Y K T L L E D
TETttlTNAI, SACRIFICE
A N I M A L M I S S I N G

9 INCLUDES A D T O L Y Z E D A N I M A L S ,

55 55

* H O M B P K OF A K I M A L S BITS TISSUE E X A H I N E D HTC'OSCOP I C B L I Y
* N D M E F R OF A N T H A L S NECPOPSIFt)
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TABLE Bl (CONCLUDED)

(

T U « 0 ? S O P I » A P Y

T O T A L A N I H A L S W I T H P B I P i A R Y T O f C R S *
TOTAI P R I N A P Y TWBOP.S

TOTAL A V I f l A L S W I T H B'SSIGH T t t M C P S
TOT1I B ' N I G N T H H O P S

TOTAI A N T N A L S W I T H C A L I G N A N T T O M O B S
T O T A I 1 M I G N A N T TT«OPS

TOTAL A N I M A L S W I T H S E C O N D A R Y T O K O B S t
TOTAL SECONDARY TOMORS

:ONTROL (ONTP)
n?-0360

U 3
SO

22
2U

29315

u
5

LOW DOSE
05-0395

29
3B

11
ie

19
20

2
2

HIGH DOSE
os-oaoo

36
•51

19
20

26
31

TOTAI A N I M A I S W I T H T O K C T S ')NCF"TST«-
B E N I G N O P M A L I G N A N T

T O T A I I l N C f P T A I N T U W O P S

T C T A L A N I H A I S W I T H T U H O p s O N C S P T M N -
P F T H A R Y OP H E T A S T A T I C

TOTAL U N r l R T A I N T U H C R S

* " R T I ^ A D Y TU«OPS: ALL T U M O B S SXCEPT S E C O K D A S Y TTIIOPS
t SS.CONDAPY T010PS: H E T A S T A T I C T H M O P S OP T O M O o s I N V A S I V E INTO AN ADJACENT O B G A N
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TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE

TREATED WITH p-ANISIDINE HYDROCHLORIDE

HDIBAIS I1ITIAIIY IK STUDY
A N I M A L S HISSING
ANIHALS SECROPSIED
A N I M A L S BXA1INED HISTOPATHCLCGICALL Y

CC! tTFCL(ONTB)
06-036P

55

55
** 55

I0» DOSE
06-0395

55
1

5«
5 «

HIGH DOSF
O K - O U O O

55
1

50
50

IHTEGOHIBTARY SYSTEB

*SOBC1JT TISSUE (55) (5«) (50)
BASAL-CEIL C A R C I N O M A 2 ("%)
HEBANGIOHA 1 (21)

RISPTPATORY SYSTFS

*LONG
CARCINOMA, NOS , METASTATTC
HEPATOCEILULAR CARCINOM, HETAST
AIVECLAR/BRONCHIOLAR ADENOMA
ALVFOLAR/BSONCHIOLAR CARCINOMA

(")

2 («»)
3 (5?)
1 (2<)

C-K)

3 («*)
2 (<tt)

(50)
1 (2%)

2 (0%)
1 (2*)

H f M A T O P O I E T T C SYSTSK

*M01TIPI,E OPGANS (•!«) (=a) (50)
H A L T G N A N T I Y P P H C H A , NOS 1 (2%) 1 (2*)
B A L I G . I Y M P H O M A , USDIFFER-TYPF 1 (2t)
HAIIG. I Y 1 P H O M A , LYBPHOCYTIC T Y P E 2 («») 1 (2«) 2 («H)
(1AIIG. lYHPHOPIA, HISTIOCYTIC TYP» 1 ( ? K ) 1 ( 2 % ) 1 (2%)
SAIIGNANT LYHPHOHA, BIXEE 1YPH <> (11%) 2 ( U K ) 1 (8*)
IYHPHOCYTIC 1EDKEHIA U (7»)
GBANHLOCYTIC L E D K E H I A 1 (2H) 1 (2%)

tSPlEEH ( C 3 ) (53) (19)
N E O P I A S M , KOS 1 (?«)
HEHASGnSARCOM* 2 («*) 1 (2%)
M A L I G N A N T 1YHPHOMA, N I X E C TYPE 1 (2*) 1 (2*) 1 (2%)

tHESEHTEPIC L. KODE (U7) (<49) («0)
K A I I G . I Y f P H O M A , O N D I F F S R - T Y P B 1 (3%)
MA1IG. l Y H P H O f l A . I Y H F H O C Y T I C tYPI 1 (3%)

t HOMBEP OF A S I N A L S ilTH TISSOI E X A M I N E D HlC^flSCOP ICA1IY
* HUNB1P OF AHTMA1S HECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B2 (CONTINUED)

M A L I G N A N T L Y H P H C M A , N I X E D T Y P F

I I T V E R
MALIGNANT LY1PHOHA, NOS
N A L I G . L Y M P H O N . A , IYNPHOCYTIC TYPE
M A L I G . L Y H P H C M A , HISTIOCYTIC TYPI

(PAYERS P A T C H
M A L I G . L Y M P H O M A , LYMPHOCYTTC TYPE

*THYHOS
^ H Y I O I A

C I J i C U I A T f O Y S Y S T I M

f H T S F T
H E B A N 1 T O H A

C I G E S T T T I S Y S T E M

tUVES
HEPATOCIllnUP A D E N O M A
H E P A T O C E I L D L A R C A R C I N O M A
H E M A N G I O ^ A

tSTOBACH
SO"AMOOS C?1L P A P T L I O M A

tDDOPENU!*
C A R C I N O M A , NOS

O P I N A P . Y SYST?"

NONE

E B D C C B I N * S Y S T S f

t P I T U T T A P Y
A D E N O M A , HOS

C H P O M O P H O B 1 ) A D E N C M A
BASOPHIt A D E N O M A

CONTROL (DNTR)
06-0360

2 ( U K )

(5«)
1 (21)

( C 2 )

(3 ->)
1 (3*)

(55)
1 ( 2 K )

(•=!!)
1 P*)
7 (1H)
1 (2*)

(^3)
2 (< t^ )

(52)

(12)

2 (5*)
1 <2*>

LOW DOSE
06-0395

(53)

1 (2«)
1 (2*)

C>2)
1 (2«)

(38)

(53)

(53)
5 (9%)
K (9*)

(52)

(52)

( t?)
3 (6«)

HIGH DOSE
06-0100

(50)

(19)

(37)

(19)

(50)
5 (10%)
1 < 2 X )

(»8)

(«9)
1 (2%)

<3<!)
2 (5*)

1* ANIMSLS HITH TISSHI IXAMINIB MICPOSCOPICALIY
* NDMEES OP ANIMALS NECROPSIED
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TABLE B2 (CONTINUED)

CONTROL (ONTR) LOU DOSE
96-0360 06-0395

• A D R E N A L (50) (53)
P H T O C H R O M O C Y T O N A 1 (21)

tTHYROID («8) (1(6)
FOLLICOLAE-CFLL A D E N O M A 1 (21) 2 (<I1)

tPANCREATIC ISLETS (0°) (52)
ISLET-CELL A D E N O M A

"IPPOIUCTIVE S Y S T E M

* M A M M A R Y G L A N D ( 5 C ) (51)
A C I N A O - C F L L C A R C I N O M A 1 (21)
F I B R O A D E N O M A 1 (21)

tUTEBUS ( C U ) (5")
N E O P L A S M , NOS, M A L I G N A N T 1 (21)
E N D O M E T R I A L S T R O H A L POLYP 1 (2*)

*OVARY (50) (51)
PAPILLARY CYSTADENOBA, NOS
P A P I L L A R Y C Y S T A D E N O C A R C T N O M A . N O S 1 (2%)
H E H A N G I O S A R C O M A 1 (21)

N I P V O D S S Y S T E M

NONE

SPECIAL SEKSE O R G A N S

* H A R D E R I A N GIANP (55) ( 5 U )
P A P T L L A ' Y A D E N O M A 1 ( 2 % )
PAPIIIARY C Y S T A D E N O M A , NCS 1 (2*)

M D S C n i O S K F L E T A L S Y S T E M

NONE

BCDY C A V I T I E S

*BODY C A V I T I E S (55) (51)
MESOTHELIOHA. NOS 1 (21)

HIGH DOSE
06-OttOO

(«)

(38)
1 OX)

(U7)
1 (21)

(50)

(«9)

1 (2X)

(W)
1 (21)

(50)

1 (21)

(50)

I N U M B E R OF A N I M A L S WITH TISSOt E X A M I N E D MICPOSCO^ICAIIY
* N U M B E R OF A N I M A L S NFCROPSIFD
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TABLE B2 (CONCLUDED)

CONTROL(UNTR) LOS DOSS HIGH DOSE
06-0360 06-039'; 06-OMOO

*ABDOMINAl CAVITY (5C) (5H) ("50)
GANGLIONEUROMA 1 (2t)

All OTH** SYSTEMS

*H01TIPIE O R G A N S (55) (51) (50)
NEOPLASM, NOS 1 (2%)

A N I M A L DISPOSITION S U M M A R Y

A N T H A L S I1TTIA1LY IN STUDY 55 55 55
N A T U R A L DEATHS 1 10 10
M O R I B U N D SACRIFICE , « 1 1
SCHEDOIBD SACPIFICE
ACCIDENT AT.LT KTL1ED 1
T E R H I N M SACPII'ICE It H2 H3
ANT!1A1 HISSIHG 1 1

9 TNCIDDBS A D T O L Y Z E D A V I M A I S

T D M O B S C B M A 5 Y

T O T A L A N T H A I . S WITH P R I H A P T T D f C C S * 3<t
TOTAI P R I M A R Y THHORS C0

TOTAL A N I M A L S WITH B E N I G H TnHf"S 15
TOTAI BENIGN TUMORS 11

33
110

2H
30

TOTAL A N I M A L S WITH M A I I G N A K T T O M C R S
TOTH MMIGNAVT TUMORS

27
30

20
22

15
15

TOTAL A N I M A L S WITH S E C O N D A R Y TOMORSt 2 1
TOTAL S E C O N D A R Y TUMORS 2 1

TO^AL A N I M A L S WITH TOHORS ODCERTAIN-
BENIGN OP K A L I G N A N T 1 1 1

TOTAL O N C E R T M H TUMORS 1 1 1

TOTAL A N I M A L S WITH T n H O R S D X C E R T A I N -
P f l M A R Y OR M E T A S T A T T C

TOTAL U N C E R T A I N TUMORS

* P R I M A R Y TUMORS: ALL TUMORS EXCEPT S E C O N D A R Y T U M O R S
* S E C O N D A R Y TUMORS: METASTATIC TUMORS OR TUMORS INVASIVH TNTO A» ADJACENT ORGAN
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APPENDIX C

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





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

TREATED WITH p-ANISIDINE HYDROCHLORIDE

COHTSCL (OSIS) 1.0 » DOSE HIGH DOSE
P1-0360 01-0385 01-0390

»NTHA1S -ISITIM.LI III STODY 55 55 55
AKHAIS HECBOPSIED EM 51 55
AHIBM.S FXAiaiED HISTOPATHOtOGICAIlY ** 51 51 55

IHTIGDHF.1ITABY SYSTIH

•SKIH (51)
EPIDBDHAl HKLIISI011 CYST
BICES, SOS
ISFIAHBATIOS, CH10HIC
P01YP, IHPLAHMATOFY

(51) (55)
2 (1%)

1 (2*)
1 (2*)
1 (2%)

KBSPTPATOBY SYSTEH

*1DHG/BPOHCHOS (C1) (51) (55)
BROHCHIECTASIS 1 (2K) 1 (7*) 11 (20*)
ABSCESS, HOS 2 (1*) 2 (IX)

iLOHG (51) (51) (55)
BBOHCHOPHEUHOHIA, SOS 2 (1*) 2 (1*) 3 (5%)
ABSCESS, SOS 3 (6*) 1 (2*)
PHEttHOnA, CHFOHIC HDBIHI 2 (1») 11 (26*) 1 (7*)
GBASOICMA, POBEIGH BODY 1 (2%)

ILtlNG/ALTEOLI (^l) (51) (55)
CALCTPICATIOH, WOS 1 (2*)

HF.KATOPOIETIC SYSTIH

*BO»E H A R P O H (52) (51) (55)
PIBBOSIS, POCAt 1 (2t)
HYPEPPIASIA, NOS 1 (13*)
HYPEBPLASIA, HEHATOPOIETIC 1 (2*)

JSPIEEK (C1) (51) (55)
PIBBOSIS, POCA1 1 (2X)
HEHQSIDBHOSIS 1 (2*1

t DtJHBEB OP ASIHALS BITH TISSDB H X A B I B E D HICPOSCOPICA1IT
* HOHEEB OP A»I!1ALS KECHOPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIHALS
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TABLE Cl (CONTINUED)

CONTROL (flNTR) LOW DOSE
01-0385

HIGH DOSE
01-0390

ATROPHY, NOS
HEBATOPDIESIS

I M A N D I B O L A R L. NODE
I N F L A M M A T I O N , CHRONIC
I N F L A M M A T I O N , G S A N O L O M A T O D S
H Y P B B P L A S I A , NOS

1 <2X)

(51)
1 (2X)
1 (2X)
1 (2X)

1 (2X)

tNEDIASI ' INAL L . N O D E
INFLAMMATION, CHRONIC
H Y P E P P L A S I A , NOS

t L D M B A R L Y M P H NODE
INFLAMMATION, CHRONIC
HYPEP.PLASIA, NOS

f R E N A L L Y M P H NODE
I N F L A M M A T I O N , CHRONIC
HEMOSIDEROSIS
H Y P E P P L A S I A , NOS

t A X I L L A P Y L Y M P H NODE
INFLAMMATION, CHPONIC

(C3) (51)

(53) (51)
1 (»)
1 (2X)

(53) (51)

1 (2X)

(53) (51)

(U9)
1 (2X)
2 (IX)

(19)
1 (2X)
1 (2X)

(19)
1 (2X)
1 (2X)
1 (2X)

(19)
1 (2X)

C I R C U L A T O R Y S Y S T E M

t H E A R T
T H R O M B U S , M U R A L
PERIAPTERITIS

tMYOCABDIOM
I N F L A M M A T I O N , FOCAL
DEGENERATION, NOS

*CFLIAC A R T E R Y
T H R O M B O S I S , NOS

(51)
1 (2X)
1 (2f)

(51)
1 (2X)

1* (30X)

1 (2*)

( C 3)

2 (IX)

(53)

1 <2X)

(55)

12 (22f)

(55)

15IGISTIVJ S Y S T F M

ILIVER
CONGFSTION, CHRONIC PASSIVE
CHOIANGIOFIBROSIS
NECROSIS. FOCAL

9 (17X)
1 (21)

I NOHBER OF ANIMALS WITH TISS05 STA1INID MICROSCOPICALLY
* NUMETR OF ANI1ALS NECROPSIED

(55)
3 (5X)

2 (IX)
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TABLE Cl (CONTINUED)

CONTROL (tJNTR)
P1-"360

NECROSIS, FAT
BASOPHILIC CYTO C H A N G E
CLEAP-CELL C H A N G E

*BILE DDCT
TNFLA1HATION, SOS

tPANCPTUS
DILATATION/DOCTS
PEPIARTEPITIS
A T R O P H Y , FOCAL

iSTOMACH
T1LCER, NOS
5RCSION
PERIARTEPITIS
H Y P E R P L A S I A , B A S A L CELL

IGASTRIC MOCOSA
CALCIFICATION, NOS

D R I N A 9 Y SYSTEM

tKIDNEY
CYST, HOS
NEPHPOSIS, NOS
NEPH'OSIS, CHOLE1IC
CALCIFICATION, FOCAL

tKIDNEY/TDBOLE
NECPOSIS, VOS
"BGEF'PATICN, SCS

tKIDJ'EY/PEI.VIS
HYPSPPHSIA, FPTTH^LIAI

* O K T K A R Y B L A C D B P
C A I C D L H S , NOS
HYPERPLASIA, EPITHELIAL

INtOCPTNF SYSTE1

t P T T U I T A R Y
H E H O R R H A G ?

* (TOHBER OF A R I H A L S WITH TTSEtU I X A H

1

1

/ C (J\

1

(C3)
1

(53)
2
1

1«

(C,,

(53)

26
2

(C3)
1

( e?)

(51)

( U S )
1

(21)

(21)

(21)

(21)

(11)
(21)

(261)

(1-?*)
0>1>

(21)

(211

LOB DOSE
01-0385

1
2

( 5 U )

(52)

1
1

(51)

1
1

10

(51)
1

(51)
1

33

1

(51)

1

(51)
1

(52)

(19)

(2*)
(1%)

(21)
(21)

(21)
(21)
(19%)

(21)

(2«)
(61%)

(2%)

(?%)

(21)

HIGH DOSE
01-0300

1

(55)

(51)

1
2

(55)

1
2H

(55)

(55)
1

2"

2

(55)

(55)

(55)
1
1

(50)

(2%)

(21)
(HI)

(2%)
(111)

(21)
(361)

(HI)

(?*)
(21)

I«EC M I C R O S C O P I C A L L Y
* N O M E E S OF ANI1ALS HUCHOPSIFt)
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TABLE Cl (CONTINUED)

CONTROL (tWTR) LOW D"SE
01-0360 01-0385

HIGH DOSS
01-P390

HYPERPHSIA, FOCAL
HYPEBPLASIA, BASOPHILIC

IPTTBITARY/BASOPHI1
NODDL*

t A D R E H A l
CYST, NOS
HSMOPRHAGE
H Y P E P P L A S I A , N O D O L A P

1 (2%)
2 ( t f )

(IP)

1 (21)

1 (2*)

(19)
3 («)

1 (2«)

t NDBBEP O" A K I H A L S WITH TISSD? H X A d l N f D HICSOSCOPICAIII
* KMBE" OF A H I H A I S

(50)
3 (6*)

(51)

1 (2%)

t A D P E N A L CORTEX
H Y P E R P L A S T A , NOS

tADRENAL M E D O I L A
HYP^PPLASIA, NOS

tTHYROTD
H Y P E P P L A S I A , C-CBLL

t P A N C R B A T I C ISLETS
H Y P E P P L A S I A , NOS

Rf PRODUCTIVE SYSTF1

• M A M M A R Y GT.AND
(5ALACTOCEIE

•PPEPDTIAL GIAND
ABSCESS, NOS
IWLA1BATION, CHPONIC

tPROSTAT?
THFLA1MATIOH, ACHTJ
I N F L A M M A T I O N ACUTE AN C CHRONIC
IWFLA1MATION, CHRONIC

*TESTIS
PFRTAPT'PITIS
A T R O P H Y , NOS
HYPEPPLASIA, INTERSTITIAL CFLL

*sc"OTnn
HJCROSIS. 'AT

(•=«)
1 (2t)

(•50)

(53)

(«3)
1 (2%)

C=M)

(50)
1 (211)
1 (?»)

< ^ 2 )

1 (2*)

( •=0)

(50)

(50)

(50)
1 (2«)

(19)

(52)

(51)

(50)

(50)

1 (2*)

(SO)
1 (2*)
6 (11%)

(50)
1 J,2*)

(51)

(50)
1 (2*)

(50)
1 (2%)

(51)
2 («)

(55)
1 (2X)

(55)

(53)
1 (2«)

(55)

3 (5%)
1 (2«)

(55)
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TABLE Cl (CONCLUDED)

CONTROL (HNTH) LOW DOSE HIGH DOSE
01-0360 01-0385 01-0390

N E P V O D S SYSTEM

«CE"FBPAL VF.NTPICLE (51) (53) (55)
H I 1 0 B R H A S E 1 (2*)

t B P A I N ( C . U ) (53) (55)
H I M O E S H A G F . 1 ( 2 K ) 2 (< t%)

S P E C I A L SBNSF O E G A S S

*EVE (•:«) (5U) (55)
H F M O P P H A G E 1 (2*)

* E Y E A A C P I M A L G L A N D ( e <l ) ( 5 U ) (55)
INFLAMMATION, NOS 1 (2*)

P I D S C O L O S K S L F T A L S Y S l f M

NONE

BODY CAVITIES

* A B D C H I N A L C A V I T Y (5«) (5H) {^5)
NECPOSIS, FAT 9 (17t) 6 (11%) 6 (11*)
C A L C I F I C A T I O N , NOS 1 ( 2 % )

AIL OTHEP SYSTEMS

NONE

S P E C I A t P C B E H C L C G Y S n N M A P Y

A O T O L Y S T S / N C NICPOPSY 1 1

t N D M B F R OF A N I M A L S WITH TlSSnj E X A M I N E D rlC"OSCOPICALLY
* NOMEEP r>» ANIMALS NF.CSOPSIED
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TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS

TREATED WITH p-ANISIDINE HYDROCHLORIDE

C ^ N T F O l ( D H T B ) LOU DOSE HIGH DOS!
P2-03f P2-0385 02-0390

ANIMALS INITIALLY IN STUDY 55 55 55
A N I M A L S NECROPSIFD c« «i5 55
A N I M A L S E X A M I N E D HISTOPATHOIOGICA LtY ** 5tt 55 55

INTEGDMFBTAPY SYSTIM

NONE

FESFIBATORY SYSTEM

*LONG/B B ONCHT)S (C3)
EBONCHIECTASTS
ABSCESS, NOS

HONG (53)
E P . O N C H O P N E O M O N I A , NOS
ABSCESS, NOS
P N E U M O N I A , CHBONIC M U S I N B 3 (6*)
I N F L A M M A T I O N , FOCAL GPANITt CM ATOn
M F T A P L A S I A , SOS 1 (211)

(-55)
2 (IX)

(55)
1 (2X)
1 (2%)
9 (16*)

(55)
1 (2*)
1 (2X)

(5")

1 (2*)
fl (15X)
1 (2«)
1 (2X)

H?B»TOPOIFTIC S Y S T E M

IBONE H A B R O W
H Y P O P L A S I A , NOS
HISTIOCYTTSTS
HYP*PPLA?IA, H E B A T O P O I E T I C
H Y P E B P H S I A , ESYTHFOID

ISPLEEH
INFARCT, NOS
H E M O S I D F P C S I S
HFMATOPOIESIS

I I O M B A R L Y 1 P H NODE
I N F L A M M A T I O N , CHPONIC

I O E N A L L Y M P H NODE
ISFLAMMiTION. CHPONIC

(-53)

1 (2*)

( ^ 2 )

1 < 2 « )

( C 1)
1 (2*)

(51)
1 (2*1

(53)
1 (2%)

1 (2%)

(5tt)
1 (2«)
1 ( 2 X )

(51)

(51)

(55)

1 <2X)
1 ( 2X)
1 (2X)

(55)

«1 (75X)
1 (2t)

(5«)

(5U)

OF A H I H A L S WITH TISSni E X A M I N E D f l lCPOSCOPICALt Y
* N H H E F " OF A N I M A L S NECROPSISD
"EXCLUDES PARTIALLY AUTOLYZED ANIMALS

C-8



TABLE C2 (CONTINUED)

CONTROL (ONTR) LOW DOSE
02-0360 02-0385

* A X I L L A P Y L Y H P H NODE
H Y P F R P L A S I A , NOS

CIFCOIATOTtY SYSTF1

IMYOCA?13I01
D E G E N S P A T I O N , NOS

DIGESTIVE S Y S T E B

iLIVEP
CONGESTION, PASST7F
CHOL ANGIOFIBFOSIS
NSCFOSIS, FOCAL
BETA HOP PHC SIS FATTY
CALCIFICATION, FOCAL
BASOPHILIC CYTO C H A N G E
FOCAL CELLOLAF CHANGE
CLFAP-CELl C H A N G E
H Y P E F P L A S I A , FOCAL

•BILE DDCT
D I L A T A T I O N , NOS

I P A N C F E A S
WFOPHY, NOS
A T R O P H Y , E O C A L

tSTOHACH
ULCEP, NOS
IN 'LATinATlnN, A C H T E
HYPEPOLASIA, BASAL CELL

OPTNAFY SYSTT*

t K T D N E Y
NEPHFOSIS, NOS
NEPHFOSIS , C H O L E H T C
GLOMEPULOSCLEROSIS, N O E
CALCIFICATION, FOCAL

I O F I N A E Y BLADDE?
H Y P E P P L A S I A . E P I T H E L I A L

( C 1) (51)
1

(53) < 5 W )
6 (11%) 3

(53) (55)
1

2 (1*)

6 (11%)
1

10 ( 1 9 % ) 3

1
1

( c «) (55)
1

(52) («7)
1

1 ( 2 % ) n

(^ l ) (55)
1 (2J)

1
11 (72%) 9

(52) (55)
2 (Hi) 2
1 (21)
1 (21)
5 (10%) *

( U 9 ) (51)
3

(2%)

(f«)

(2%)

(2%)
(5%)

(2%)
(2%)

(2%)

(2%)
< P % )

(2«)
(16%)

(1%)

(9%)

(R%)

HIGH DOSE
02-030P

< 5 U )

(55)
« (7%)

(55)

1 (2*)

2 ( U K )
1 (2%)

(55)

(51)

3 (6%)

(55)

1« (25%)

(55)

31 (56%)

12 (22%)

(51)

* N01BEP O" ANIBALS WITH TI«=n« ITAMINED !UC"OSC"PICAILY
* NBHBFF OF ANIMALS NECBOPSIED
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TABLE C2 (CONTINUED)

CONTROL(UNTR)
12-0360

LOW DOSE
02-0385

HIGH DOSE
02-0390

ENDOCRINE SYSTEH

(a?) (51) (5U)
CYST, HOS
H Y P E R P L A S I A , "OS

i A D R E N A I COPTEX
NODIJIE
H Y P E R P I A S I A , N O D O L A R
H Y P E P P I A S I A , NOS

* A D R E N A L M S D U I L A
NECROSIS , NOS

f T H Y R O I D
H Y P E P P L A S I A , C-C1LL

f P A R A T H Y S O I D
HYPERPLASTA, NOS

«PANCRE»TIC ISLETS
H Y P E R S L A S I A , NOS

1 (2%)
1 (2*)

( C 3) (55)
1 (?*)
« (7%)

1 (2t) 1 ( 2%)

( C 3) (55)
1 (2*)

(19) («6)
3 (7%)

(15) (23)
1 (""»)

(C2) (U7)
1 < 2 t )

(5«1

2 (1*)

(514)

(55)
2 (1%)

(2-M

(5tt)

"EPTtOEDCTTVE SYSTII

*(!A1MAPY GtAND
S A L A C ^ O C E L E

IDTERHS
HYDR01"TPA
THP.OKBOSIS, NOS
PYO»ETRA
ABSCESS, NOS

t C E R V T X UTE"T
POLYP, TNFLA1«AT1EY

t U T E R T J S / F N D O B E T R i n i
I N E L A H 1 A T I O N , ACnTE
H Y P E R P I A S I A , N O S

I O V A R Y / O V T D U C T
ABSCESS. NOS

(51)
6 ( 1 1 % )

(52 )
2 («t)
1 (2*)

(52)
1 (2*)

(52)

(52)
1 (21)

(55)
1 (2»)

(53 )
1 (2*)

2 (a*)
1 (?*)

(53)

(53)
1 (2%)
1 (2<)

(53)
2 {«%)

(55)

(55)

(55)

(55)

1 (2%)

(55)

* N01BER ff ANIMALS WITH IISSHf "XANINID "TCPOSCOPICAIIY
* NUMEE" OF ANIMALS NECROPSIED
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TABLE C2 (CONCLUDED)

CONTBOT,(0«TB) LOW DOSE HIGH DOSE
02-0360 02-0385 02-0390

IOVABY (53) ( U 8 ) (55)
CYST . NOS 2 (14*)
I N F L A M M A T I O N , CHRONIC 1 (2K)

H I R V O O S SYSTT!!!

tBBATN (C2) (55) (55)
H T D R O C E P H U L n S , SOS 1 (2%)

tCEHEBEllDN ( C 2) (55) (55)
H E M O P ^ H A G S 1 (2%)

*SPISM, COBD ( = 1*) (55) (55)
H P M O B R H U G S 1 (2%)

SPBCIiiL SFHSE 05GHSS

*EYE C-H) (55) (55)
PHTHISIS BDLBI 1 (2«) 2 (U«)

MDSCOIOSKS1FTAI SISTIB

NONE

BCDT CAVITIES

*SBDC"I1M CAVITY (5U) (55) (55)
NECROSIS, PAT 6 (11%) 2 (11%) « (7%)

All OTH*R SYSTEMS

SONE

SPECIAI P C B t H C L O G T S n B M A B Y

NO LESION FIPORTID 3
AOTOLYSIS/NO NECBOPSY 1

* NUMBER 1* A N I M A L S WITH TTSSDJ E I C A B T N ^ D f T C R C S C C P I C A I I Y
* NU1EEB OF ANIflAlS N^CHOPSIET)
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APPENDIX D

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





TABLED!
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE

TREATED WITH p-ANISIDINE HYDROCHLORIDE

C C N T F O L ( O N T P . ) LOU DOSE HIGH DOS'
05-0360 05-P3°5 05-OUOO

A N I M A L S I N I T I A L L Y IN STODY 55 55 55
A N I M A L S MISSING 1
A N T M A L S NECHOPSIED 55 5t 55
A N I M A L S E X A M I N E D H I S T O P A T H C L O G I C A L L Y ** ?5 5U 55

HlTSGOMEt>TM>Y S Y S T H H

*SKTN (55) ( 5 U ) (55)
EPID5PHAT. INCLOSI^S CYST 1 ( 2 K )
PC1TP, I N F t f t n w A l O P Y 1 (2H)

"ISPTPSTOPY SYST"M

IIUNG (50) (5U) (5U)
HYP'PEITIl 1 (21)
H Y P E P P I A S I S , A D E N C P I A T ^ n S 1 (2%)
T F U K T B O T D REACTT01 1 (2*)

IC SYSTEB

tSPLEEN
RYPEP"HSIA, L Y M P H O I D

* K A H D I B O I S - R L.
T N ^ L A N I A T I O H , GHAN'I lOIATrn S

IHESENTE"IC L. NODE
CONGESTION, SOS
I N F L A 1 M A T I O N , G P A t i n L O M A T P D S
HYPEPP1ASIA, NOS
HISTTOCYTOSIS
E I Y T H R C C Y T O S I S
P lASMCYTfJSIS
H Y P E P P L A S I A , LY1PHOID

t R T N A L IY>IPH NODE
* HAT ION. NOS

C5D

2 («*)

(UP)

6 (13*)

1 (2*)

(t?)

(5 U)
2 (tt%)

12 (22t)

1 (2*)

(51)

1 ( 2%)

1 (2«)
1 (2%)
5 (10*)
R (12%)

(51)
_L J2%)_

(5tt)

t;

(52)

(52)

(9%)

1 (2*)
1 (2%)

2 (»«)
8 (15*)

(52)

* N n M B E " IF A N I 1 A L S WITH T I S S U E E X A M I N E D M I C S O S C O P T C A I I Y
* N U « E E ° 0" A N I M A L S NECSOPSTET)
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE Dl (CONTINUED)

H Y P E P F L A S I A , L Y M P H O I D

tTHYMIJS
CYST , NOS
A T P O F H Y , N O S

CIRCULATORY SYSTEM

NONE

DIGESTIVE SYSTEM

ILTVEP.
TNT »M MAT ION, N F C R O T I 7 I N G
I N » L A « M A T T O N , A C U T E
I N F L A M » A T I O N , A C t T T E / C H B O N I C
I N F L A M M A T I O N , CHPCNIC
I N F L A M M A T I O N , CHSONIC "OCAL
I N F L A M M A T I O N , P Y O f ; " A N U L O M A T O D S
NECROSIS , FOCAL
B A S O P H I L I C C Y T O C H A N G E

C O N T R O L (UNTP) LOW DOSE HIGH DOSE
Q c _ q ^ £ n Q5«n3Q e , 05-0400

1 (2%)

(39) (3«) (2^)
1 ( i t%)

1 (3%)

(51) ( 5 U ) ( 5 U )
1 (2%)

1 ( 2 % )
3 (f%)
3 ( 6 % )

i (2*)
1 (2*)

1 (2%)
1 (2*)

H Y P E R P L A S I A , N O S
M Y E L O P O I E S I S

«LIVEP/HEPATOCYTFS
POLYPOID H Y P F , P P L A S I A

*BILE D U C T
H Y P F . P " L A S I A , NOS

1 (31)

1 (2*)

I P A N C H E A S
T N F L A M M A T T O N , C H R O N I C
P E R I A P T ^ P I T I S
A T P O P H Y , NOS

• S T O M A C H
I N F L A M M A T I O N , A C U T E
EPTSTON
A T Y P I A , "OS
H Y P E P K E R A T O S I S
A C A N T H O S I S

IPEYEP.S P A T C H
H Y P E P P L A S I A . L Y M P H O I D

(« t )

1 <?* )

(51)
1 (2*)

1 (?')

C=0)

(5?)

1

( 5 3 )

3

3
3

(53)
1

( 2 % )

( • = % )

( f t )
(6%)

JJ^i_

1 ( 2 % )

(55)
3 (5%)

(52)
1 ( 2 % )
1 (2*)
6 (12%)

1 ( 2 % )

3 ( f i r )

( 5 U )

f N O H B E E OF A N T M J I S K I T H TISSUI E 7 B " I N t C f I C S C S C O P I C A I 1 Y
* K D » E E P "" A N I M A L S N"CSOPST"!)

D-4



TABLE Dl (CONTINUED)

ICCLON
P A R A S I T I S M

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

I K I D N E Y
H Y D P O N E P H R O S I S
I N F L A M M A T I O N , FOCAL
P Y E L O N E P H R I T I S , ACOTT
I N F L A M M A T I O N , CHRONIC
P Y E L O N E P H R I T I S , CHP.CNIC
I N F L A M M A T I O N , C H R O N I C F O C A L

t K I D N E Y / T I B O L E
D E G E N E R A T I O N , NOS

f O R I N A R Y B L A D D E R
CALcnns, NOS
H Y P E P P L A S I A , F . P I T H E L I A L

F N C O C R I N 5 SYSTF"

t T H Y R O I D
n L T T M O B R A K C H I A L CYST

f P A N C R E A T I C ISL'TS
H Y P E P P L A S T A , NOS

* P P E P O T I A T G L A V D
C A L C " L D 3 , MOS

tPROSTAT"

tIESTIS
S P F D M A T O C E L E
DEGEWATION, HYALINE
A T P O P H Y , NOS

N I P V O t I S S Y R ^ T M

N O N E

CONTROL (ONTR) LOW DOSE HIGH DOSE
"c-03'iP 05-C395 05-OttOO

( B E ) (U8) (521
1 (2%)

<5<t ) ( 5 M ) (5<l)
1 (2K)

1 (2»)
1 (2*)

1 (2%)
1 (2*)

1 (21)

( c t ) (50) ( 5 U )
1 (2*)

( » R ) (53) (514)
1 (2»)
1 ( 2» )

( t f i ) (18) (16)
2 ("*)

(U") (52) (52)
12 ( 2 « % ) 1 (211) 2 ( t % )

(55) ( f i t ) (5"=)
1 (7t)

(52) (52) (50)

(5«) ( 5 U ) (511)
1 (2*)
1 (2%)
1 (2*)

* tOHBEP 0" A N I B A l . S »ITH TTSSOE E X A W I N E D WTCRCSCCPICALtY
* NUflBE* 0" P . N I H A L S HTCtOPSI ED
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TABLE Dl (CONCLUDED)

COWTHOI ( D N T R ) TOW DOSE HIGH DOSE
05-03<iO 05-0395 OS-OHCO

SPECIAL SENSE ORGANS

*EYE (•: = ) (5U) (55)
INFLAMMATION, ACUTE 1 (2^)
CATABAC1"1 1 (2*1
BAND K B H A T O P A T H Y 1 (?%)

H D S C U I O S K ' I I T A l SYST?1

*SKELETAI, M U S C L E ( c c ) (? 0) (55)
P A P A S I T T S 1 1 (2%)

B O D Y C A V I T I E S

• A B D O M I N A L C A V I T Y ( C 5) ( 5 H ) (55)
NECPOSIS, FftT 5 (9t)

AIL OTHEP SYSTEMS

AETPOS E TISSUH
INFABCT, NOS 1

OWNTHH
HEUATOMA, NCS 1

SPECIAL PC1EHCLOGY SUBHAPY

NO LFSION F E E O P T E D fl 13 R
A N I K A I MISSING/NO N E C R O P S Y 1
AUTO/NfC»0"SY/RISTO P^PF 1 1

t K D B E F P OF A N I 1 A L S W T T H TISSHF E ^ A f T S E D M T C K O S C O P T C A L L Y
* NU1EEP OF A N I B A L S
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TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE

TREATED WITH p-ANISIDINE HYDROCHLORIDE

C f - N T F O L ( U V r i i l
06-0360

ANIHALS INITIALLY IN STUDY 55
A N I M A L S M I S S I N G
A N T M B L S N P C P O P S f p D 55
ANIf lALS E X A M I N E D HI STOPATH OLCGTCALI Y ** 55

IHTEGDHEt iTAlY SYSTEM

*SKIN (55)
L Y 1 P H O C Y T I C T V I A M M A T A P Y I N P T L " R

. I ILCEP, \CDTE

"ESPIF A T O ' Y S Y S T F "

* I U N G (5C)
A T E L E C T A S T S 1 (2')
HYPEPPIUSI* , A D E N C M A T O O S
HISTIOCYTOSIS

H I M f T O P O I T T I C S Y S T E M

§qpVT7 M 4 T > P O U 1^21w n ' . ' i ^ n r t ' . H ( 1. 1
I N P L A M " A T I O N , N O S
"YEI C P I B P C S I S 31 (fi-1%)
H Y P P P P L A S I A . H E M A T O P O I E T I C 1 (2t)

ISPIEEN ( C 3 )
M Y E L P P I B P C S I S
H Y P F ^ P L A S I A , L Y M P H O I D
HFMATOOOJF.SIS 1 (2*)

I M A N D I B D L A " L . N O D E (in)
HYPP.P^LASTA, LYMPHOID

I LOH COSE
Ofi-0395

55
1

54
54

(54)

1 (2«)

(51)

(54)
1 (2«)

35 ( R 5 % )

(53)
1 (2%)
6 (11%)

13 (25*)

(49)
1 (2%)

HIGH DOSE
06-Ot tOO

55
1

50
50

(50)
1 (2%)

(50)

1 (2%)
1 (2*)

(50)

30 (f ipt )
1 (2*)

(40)

2 ( l i t)
22 (45%)

(10)
1 (3*)

t M E S E K T ' P T C L. »'ODE
T H B O M B P S T S , Nns
C O N G E S T I O N , N O S
H Y P E P " L H . S I A , N O S
P L A S n C Y T O S I S

(17)

1 (2*)
2 (lit)

(if)

* Nn iBE? OP B K I M A L S H I T H T I S F T E ? V A H I N E D M I C ' O S C O P I C A I t Y
* N[)"EFP "" ANT1A1S SPCPOPST*ri
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

(HO)
<3t)
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TABLE D2 (CONTINUED)

CONTROL (UNTR)
06-03*''

H Y P E P " L A S I A , L Y U P H O I D
HFMAT1P1IESTS

tTHYMUS (35)
A T R O P H Y , NOS

CIECOtATO"Y S Y S T E M

IHEAET (•=•;)
PFRTASTERITIS 1 (2*)

CIGFSTIVI SYSTEM

ILIVEP ( K U )
INFLAMMATION, NfCIOTTZTHG
I N F L A M M A T I O N , CHEONIC FOCAI
NHCPCSIS, FOCAL
IN PA FC T f . NOS
BASOPRItIC CYTO C H A N G E
HF.-HTOPOIES1S

C Y T O P L A S M 1C VACHOLIZATI01I

*GALLBL!>DDEP I1:*)
CYTOPLASKIC VACTOLIZATICN

t P A N C R E A S ( U S )
PILATATION/OtlCTS 1 (2t)
INFLAMMATION, ACHtE NFCPOTIZI«G
I N F L A B M A T I C N , CHRONIC 2 ( U J )
D E G E N E R A T I O N , H Y A L I N E
A T R O P H Y , NOS 1 ( 2 K )

tSTOHACH (53)
M I N F P A 1 I Z A T I O N
nLC^P, NOS 1 (2K)
INFLAMMATION, "OCAL
EROSION 1 ( 2 H )
HYPEP"IASIA, EPITHELIAT. 2 ( U K )
H Y P E P K E P A T O S I S
A C A N T H O S I S

IOW DOSE
06-H3"?';

5 (10%)

(38)
1 (3*)

(53)

(53)
1 (2*)

1 (2*)

2 (US)

(S3)

(5U)

(52)
1 (2*)

2 ((H)

(52)
1 (2%)

2 {"*)
-. .-2- . (»*1 ,

H I G H DOSE
ne-ouoo

2 (=;%)
3 (8)5)

(3-J)

(0°)

(50)

2 (»*)

1 (2*)
1 (2*)
1 (2%)

1 (2*)

(50)
1 (2%)

( U 7 )
1 (2*)
1 (2X)

1 ( 2 % )
6 (13%)

(US)

1 (2*)

3 ( 6 U )
3 ( K % )

I TOMBKE OF A K I M A L S WITH TTSSDI
* N U M E E S OF A N T H A L S

BTCROSCOP ICA ILY
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TABLE D2 (CONTINUED)

D B T N A P Y SYSTFM

tKIDSEY
P Y F L O N E D H P I T I S , CHPONIC
N E P H B O P A T H Y

DEGENERATION, NOS

*U 51 N A R Y BLADOE?
I N F L A M M A T I O N , C H R O N I C

I N B O C P T N I SYST*«

IPTTDTT A P Y
HYO'SPLASH, FOCAl

tADRENAI
C Y T O P I A S M I C V A C O O I I Z A T I C N

•THYBOID
FO1LICULAR CYST, NOS

t ^ A N C P ^ A ^ I C TSIETS
H Y P E R P L A S I A , N"S

P HPRO C U C T I V F S Y S T F M

I U T O R D S
D I L A T A T I O N , VOS
H Y D P C H E T P A
THPOBBOSIS, NOS
I N F L A 1 C A T I O N , A C U T E N E C R O T I Z I '
D I G E N ^ B A T I O N , HYALIH1!
H E B A T O P O I E S T S

t U I E S O S / E N D O M E T P . I U M
H Y P E P P I A S I A , CYSTIC

I O V A B Y
CYST, NOS
T H R O M B O S I S ^ NOS

CONTROL (DNTR) LOS DOSE
Of-0360 06-0305

(51) (53)
1 (2*)

1 (2«)

(", ,,3)

(50) (51)
1 (2%)

(12) (18)
2 (1%)

(50) (53)
1 (2%)

(18) (16)

(1") (52)
3 <«*)

( ^ U ) (50)
2 ( U K )

3 ( ^T)
1 (2f)

5R

1 (2%)

(C1) C">)
15 (28*) 21 («8H)

(50) (51)
7 ( 1 H K ) 1 (fl*)

HIGH DOSE
0«-OUOO

( W )

1 (2*)

<52' ,1%,

(18)

(38)
2 (5%)

(15)

(38)
1 (3%)

(U7)

(19)
1 (2*)

1 (2*)
1 (2*)

(19)
26 (53*)

(1°)
7 < 1 U « )
1 (2%)

t »itJ»E?P nF H Slums W I T H T I S S U E E Y A B I N F C H IC"OSCOPICAtlY
* NU1EF" OF A N T 1 A L S N F C R C P S I F D
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TABLE D2 (CONTINUED)

CONTROL(ONT*!) LOW DOSE H I G H DOSE
06-03SP 06-0305 06-OUOO

H S H O P P H A G I C CYST 1 ( 2 K ) 1 ( 2 % ) 3 (6%)
A B S C E S S , DOS 1 (2*)

N E P V O U S SYSTFI"

t B P A I V W E N I N G E S (">•;) ( 5 3 ) ( IP)
TNFLBN11ATION, NOS 1 (2*)

I B P A T N (5C) ( C 3) ( U 8 )
H Y D P . O C F P H A T us, vos 2 (o^ )
PERIVASCl'lITIS 1 (2%)

SPECIAL SFNSF OSGANS

BUSCUICSKEIB1AI SYS1EW

NONE

BCDY CAVTTIFS

• A B D C K I N A L C A V I T Y ("j^) (")«) C50)
NFCPOSIS, FAT 1 (13^)

* « E S E N T F P Y (cl:) (51) (50)
CYST, NOP 1 (">%)

A L L OTHEP S Y S T E M S

* M O L T I P L E O S G A N S (55) ( c t) (50)
P E ' I A P T E P I T T S 1 (?»)

BCIPOSF TISSUE
TS, FAT . 1

P C P ^ H C L C R Y S U H M A " Y

10 L E S I O N P Ipn»T« t

* N U 1 B K P OF B N I d A L S K I T H T T S S O E
* NU1BE" OF A N I M A L S NFC30PSIFC

F"ICBCSCO"TCAIIT
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TABLE D2 (CONCLUDED)

CONTROL (ONTP.) LOU DOSE H I G H HOSE
06-0360 06-039'i P6-0100

ANIMAL MISSIVG/NO NSCEOPSY 1 1
AOTO/SECROPSY/HISTO P^'F 1
AOTOIYSIS/NC NSCHCPSY U

T O H B E B O F A N I M A L S WITH T I S S U E H X A H I N I D MIC"OSCO?ICALLY
UDMEFE OF A N I M A L S H'CROPSIED
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Review of the Bioassay of p-Anisidine Hydrochloride*
for Carcinogenicity

by the Data Evaluation/Risk Assessment Subgroup of the
Clearinghouse on Environmental Carcinogens

April 26, 197!

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

The primary reviewer noted the increase in preputial
gland tumors in low (8/5̂ 0 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 bioassay report either as a result of the review
or other reasons. Thus, certain comments and criticisms
reflected in the review may no longer be appropriate.

<rU.S. G O V E R N M E N T P R I N T I N G O F F I C E i 1978-260-899/3191
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