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REPORT ON THE BIOASSAY OF APC
FOR POSSIBLE CARCINOGENICITY

CARCINOGENESIS TESTING PROGRAM
DIVISION OF CANCER CAUSE AND PREVENTION
NATIONAL CANCER INSTITUTE, NATIONAL INSTITUTES OF HEALTH

FOREWORD: This report presents the results of the bioassay of APC
conducted for the Carcinogenesis Testing Program, Division of Cancer
Cause and Prevention, Natiomal Cancer Institute (NCI), National In-
stitutes 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 significantly greater incidence
of cancer than control animals, do not necessarily mean the test
chemical is not a carcinogen because the experiments are conducted
under a limited set of circumstances. Positive results demonstrate
that the test chemical is carcinogenic for animals under the condi-
tions 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 APC was conducted by Mason Research

Institute, Worcester, Massachusetts, initially under direct contract
to the NCI and currently under a subcontract to Tracor Jitco, Inc.,

prime contractor for the NCI Carcinogenesis Testing 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. D. W, Hayden
(3) and Dr. A. S. Krishna Murthy (3) at the Mason Research Institute,
and the diagnoses included in this report represent the interpreta-
tion of these pathologists. Histopathology findings and reports were
reviewed by Dr. R. L. Schueler (6).

Compilation of individual animal survival, pathology, and sum-—
mary tables was performed by EG&G Mason Research Institute (7); the
statistical analysis was performed by Mr. W. W. Belew (5) and Dr. J.
R. Joiner (6), using methods selected for the Bioassay Program by Dr.
J. J. Gart (8).
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The final report was reviewed by members of the participating organi-
zations,

The statistical analysis was reviewed by members of the Mathe-
matical Statistics and Applied Mathematics Section of the NCI: br,
J. J. Gart (8), Mr, J. Nam (8), Dr. H. M, Pettigrew (8), and Dr. R.
E. Tarone (8).
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SUMMARY

A bioassay of a mixture of aspirin, phenacetin, and caffeine
(APC) for possible carcinogenicity was conducted using Fischer 344
rats and B6C3F]l mice. APC was administered in the feed, at either
of two concentrations, to groups of 50 male and 49 or 50 female ani-
mals of each species., For each species, 50 animals of each sex were
placed on test as controls. The high dose used in the chronic study
for the male and female rats and mice was l.4 percent. The low dose
administered to the male and female rats and mice was 0.7 percent.
After a 78-week period of compound administration, observation of
the rats continued for up to an additional 35 weeks and observation
of the mice continued for an additional 16 weeks.

No significant association was established between administration
of APC and mortality in rats or female mice; however, there was a sig-
nificant positive association between treatment and mortality in male
mice. For both species the survival in all groups was adequate for
statistical analysis of tumor incidence.

In rats, a variety of endocrine tumors were observed with greater
frequency in the male rats treated with APC than in the male control
rats. These same tumors were not observed with similar frequencies
in the female rats or in the mice of either sex. The endocrine tu-
mors observed most frequently in the treated male rats were adenomas
and carcinomas of the pituitary gland. The incidences of these tumors
proved to be statistically inconclusive.

In rats, a transitional-cell carcinoma of the bladder was ob-
served in one low dose and one high dose females. A tubular-cell
adenocarcinoma of the kidney was seen in one low dose female and one
low dose male. A fifth neoplasm, a transitional-cell papilloma of
the kidney, was seen in one high dose female. The occurrence of these
urinary tumors, although considered important, was not statistically
significant,

In mice, there was no statistically significant positive associa-
tion between APC administration and the incidence of tumors in either

seX.

Under the conditions of this bioassay evidence was not sufficient
for the carcinogenicity of APC in Fischer 344 rats or in B6C3Fl mice,

vii






TABLE OF CONTENTS

I. INTRODUCTION

II. MATE

A.
B.
C.
D.
E.
F.
G.
H.

111. CHRO
A'
B.
C.
D.
IV. CHRO
A.
B'
C.
D.
V. DISC
Vi. BIBL

APPENDIX A

APPENDIX B

APPENDIX C

APPENDIX D

RIALS AND METHODS

Chemicals

Dietary Preparation

Animals

Animal Maintenance

Selection of Initial Concentrations
Experimental Design

Clinical and Histopathologic Examinations
Data Recording and Statistical Analyses

NIC TESTING RESULTS: RATS

Body Weights and Clinical Observations
Survival

Pathology

Statistical Analyses of Results

NIC TESTING RESULTS: MICE
Body Weights and Clinical Observations
Survival

Pathology
Statistical Analyses of Results

USSION

IOGRAPHY

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

RATS TREATED WITH APC

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

MICE TREATED WITH APC

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

LESIONS IN RATS TREATED WITH APC

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

LESIONS IN MICE TREATED WITH APC

ix

Page

W~~~ u;

13
15

20
20
20
23
26
37
37
37
40
40
46

49



Figure Number

Table

1

Number

LIST OF ILLUSTRATIONS

CHEMICAL STRUCTURE OF APC

GROWTH CURVES FOR APC CHRONIC STUDY
RATS

SURVIVAL COMPARISONS OF APC. CHRONIC
STUDY RATS

GROWTH CURVES FOR APC CHRONIC STUDY
MICE

SURVIVAL COMPARISONS OF APC CHRONIC
STUDY MICE

LIST OF TABLES

DESIGN SUMMARY FOR FISCHER 344 RATS--
APC FEEDING EXPERIMENT

DESIGN SUMMARY FOR B6C3F1 MICE--APC
FEEDING EXPERIMENT

ANALYSES OF THE INCIDENCE OF PRIMARY
TUMORS AT SPECIFIC SITES IN MALE RATS
TREATED WITH APC

ANALYSES OF THE INCIDENCE OF PRIMARY
TUMORS AT SPECIFIC SITES IN FEMALE
RATS TREATED WITH APC

APC-TREATED MALE RATS WITH MORE THAN
ONE ENDOCRINE TUMOR

ANALYSES OF THE INCIDENCE OF PRIMARY
TUMORS AT SPECIFIC SITES IN MALE MICE
TREATED WITH APC

ANALYSES OF THE INCIDENCE OF PRIMARY
TUMORS AT SPECIFIC SITES IN FEMALE
MICE TREATED WITH APC

Page

21

22

38

39

Page

11

12

27

31

36

41

43



Table Number

Al

A2

Bl

B2

cl

Cc2

D1

b2

LIST OF TABLES (Concluded)

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN
MALE RATS TREATED WITH APC

SUMMARY OrF THE INCIDENCE OF NEOPLASMS IN
FEMALE RATS TREATED WITH APC

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN
MALE MICE TREATED WITH APC

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN
FEMALE MICE TREATED WITH APC

SUMMARY
LESIONS

SUMMARY
LESIONS

SUMMARY
LESIONS

SUMMARY
LESIONS

OF
IN

OF
IN

OF
IN

OF
IN

THE INCIDENCE OF NONNEOPLASTIC
MALE RATS TREATED WITH APC

THE INCIDENCE OF NONNEOPLASTIC
FEMALE RATS TREATED WITH APC

THE INCIDENCE OF NONNEOPLASTIC
MALE MICE TREATED WITH APC

THE INCIDENCE OF NONNEOPLASTIC
FEMALE MICE TREATED WITH APC

xi

B-3

C-8






I. INTRODUCTION

APC (NCI No. C02697), an abbreviation often used for mixtures
of aspirin, phenacetin and caffeine, is a nonprescription analgesic
preparation sold for relief of headache, muscular aches and pains,
arthritis, and other common afflictions. The active constituents of
the drug mixture were selected for bioassay by the National Cancer
Institute because they have been implicated in the induction of human
renal carcinomas through clinical studies performed in Switzerland
and Scandinavia (Weisburger, 1975; Juusela, 1973).

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this preparation is 2-(acetyloxy)-benzoic acid, mix-
ture with N-(4~-ethoxy~phenzl) acetamide and 3,7-dihydro~1,3,7-trime-
thyl-lH—purine—Z,6—dione.* Other names for the various components
are acetylsalicylic acid and acetol for aspirin; acetophenetidine and
p-acetophenetidide for phenacetin; and theine and 1,3,7-trimethylxan-
thine for caffeine.

Aside from its well~known analgesic properties, APC is anti-
pyretic and anti-inflammatory and also acts as a central stimulant
(Windholz, 1976). Thus, for many conditions (such as colds, osteo-
arthritis, rheumatoid arthritis, and so forth) the drug mixture
serves a multifold purpose.

Precise production figures for APC pfeparations are not avail-

able; however, the U.S. International Trade Commission (1976)

*
The CAS registry number is 8003-03-0.
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. 3 3
reported a production of 25,434 x 10 pounds and 9835 x 10 pounds of
aspirin and acetanilide derivatives, respectively, in 1975.

According to the Handbook of Non-Prescription Drugs (1977),

seven products that contain aspirin, phenacetin, and caffeine are
presently on the market; two of these products contain acetaminophen
(an acetanilide derivative related to phenacetin) in addition to the
other ingredients. The preparations are in tablet, capsule, or powder
form and usually contain approximately 227 mg of aspirin, 160 mg of
phenacetin, and 32 mg of caffeine per unit dose. One preparation
contains 455 mg of aspirin and 325 mg of phenacetin while another
contains only 15 mg of caffeine.

Exposure to APC is both widespread and extensive because of its
e/ ficacy and ease of availability. Use patterns range from an occa-
sional tablet to authorized ingestion of as many as 30 tablets per
day in rheumatoid or other conditions requiring large doses of anti-
inflammatory and analgesic agents (Barr and Perro, 1973). In the
latter instances, as much as 4.6 kg of APC may be ingested annually.
Consumption of large quantities of APC also occurs among those who
abuse these drugs for relatively minor ailments.

Adverse health effects attributable to aspirin, phenacetin, and
caffeine may be expected to occur following excessive exposure to
these compounds in APC mixtures (Stecher, 1968). Aspirin has been
classified as moderately toxic following acute ingestion and slightly

toxic as an allergen, while phenacetin and caffeine are considered



moderately toxic following both acute and chronic ingestion (Sax,
1975).

A variety of gastrointestinal disturbances and/or central nervous
system (CNS) effects have been reported following ingestion of average
to large doses of all three compounds by humans (Sax, 1975; Stecher,
1968). Excessive ingestion of aspirin may result in gastric ulcer,
and abuse of aspirin in the form of APC preparations has reportedly
led to a significant increase in the incidence of gastric ulcer among

populations where abuse of the drug is rife (Medical Journal of

Australia, 1976). Hematological disorders including hemolytic anemias
and leucocytosis,>among others, are associated with prolonged inges-~
tion of phenacetin (Stecher, 1968). Convulsions, coma, circulatory
collapse, respiratory failure, and death may result from overdoses of
either aspirin or phenacetin (Stecher, 1968).

Analgesic nephropathy, a form of renmal disease characterized by
renal papillary necrosis and subsequent renal failure, is part of a
wider clinical syndrome associated with the abuse of APC mixtures by
humans (Nanra, 1976). Aside from the gastrointestinal, CNS, and hema-
tological disorders mentioned previously, neuropsychiatric disorders,
ischemic heart disease, toxemia of pregnancy, and premature aging are
also observed as part of this syndrome (Nanra, 1976). Although con-
troversy continues about the relative roles of aspirin and phenacetin
in the genesis of this disease, evidence suggests that phenacetin is

necessary for the major nephrotoxic effect of APC with aspirin having



an additive effect in the induction of renal damage (Caughay et al.,
1974; Macklon et al., 1974; Gault, 1975; Nanra, 1976).

Evidence suggests that APC may be carcinogenic in humans
(Juusela, 1973). Three out of seventeen patients with renal pelvic
carcinoma were definite abusers of APC preparations while two other
patients had also possibly abused the drug. In addition, long-term
feeding of phenacetin to female Sprague-Dawley rats (0.535 percent
of the diet for 110 weeks) was associated with increased incidences
of mammary carcinoma and carcinoma of the ear duct (Johansson and

Angervall, 1976).



II. MATERIALS AND METHODS

A. Chemicals

Aspirin, phenacetin, and caffeine (Figure 1) were purchased from
J. T. Baker Chemical Company. Analysis was performed by Midwest
Research Institute. Melting points were determined and comparisons

with the literature values are given below:

Melting Point Melting Point
Chemical Literature (°C) Tested Compound (°C)
Aspirin 56.7 56.7 - 57.2
Phenacetin 56.7 - 57.2 56.1 - 57.2
Caffeine 80.6 - 81.1° 80.6 - 81.1°

(s = Sublimes)
Thin-layer chromatography with ultraviolet visualization showed only
one spot for each compound. Results of both melting point determina-
tions and thin-layer chromatography suggested that all compounds were
of high purity.

Aspirin, phenacetin and caffeine were combined in the ratio of
50:46:4 percent by weight. For the remainder of this report, this
mixture is referred to as APC.

B. Dietary Preparation

The basal laboratory diet for both treated and control animals
consisted of Wayne Lab—BloxC)(Allied Mills, Inc., Chicago, Illinois).
APC was administered to the treated animals as a component of the

diet. The chemical was mixed in the diet using a 6 kg capacity
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Patterson-Kelly stainless steel twin-shell V-blender. The treated
diets were prepared once weekly and stored in double plastic bags in
the dark at 4°C.

C. Animals

Two animal species, rats and mice, were used in the carcinogeni-
city bioassay. The Fischer 344 rats and the B6C3Fl mice were obtained
through contracts of the Division of Cancer Treatment, National Cancer
Institute. Animals of both species were supplied by Charles River
Breeding Laboratories, Inc., Wilmington, Massachusetts. Mice were
obtained in one shipment, while rats were received in two (one for
treated groups and one for controls).

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

D. Animal Maintenance

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

Rats were housed five per cage by sex in stainless- and

galvanized-steel wire-mesh cages suspended above newspapers for the



first 11 months of the bioassay. During this time the newspapers
were replaced daily and the racks and cages were washed weekly. For
the remainder of the bioassay, rats were housed in suspended polycar-
bonate cages equipped with disposable nonwoven fiber filter sheets.
Corncob bedding, clean cages, and clean stainless steel cage racks
were provided twice weekly. Disposable filters were replaced with
the same frequency.

Mice were housed by sex, ten per cage for the first 18 months
and five per cage thereafter, in shoe box type polycarbonate cages
fitted with stainless steel lids and nonwoven fiber filter bonnets.
Hardwood chips (Ab—sorb—dricz Wilner Wood Products Company, Norway,
Maine) were supplied as bedding for the first 8 months. SAN—I--CEL<3
(Paxton Processing Company, Paxton, Illinois) corncob bedding was
utilized during months 9 through 20 and was replaced, due to the
increasing dust content of SAN—I—CEIF% by Bed—o—CobsCD(The Andersons
Cob Division, Maumee, Ohio) for the remainder of the bioassay. Clean
cages, lids, and bedding were provided three times per week for the
first 18 months and twice weekly thereafter. Reusable filters and
pipe racks were sanitized once every 2 weeks throughout the study,

Water was available from 250 ml water bottles fitted with rubber
stoppers and stainless steel sipper tubes. Glass water bottles were
utilized for the first 4 months for rats and the first 9 months for

mice. These were then replaced by polycarbonate bottles for the re-

mainder of the bioassay. Bottles were replaced twice weekly. Wayne



Lab-Blox® was used throughout the bioassay. Water and the treated or
untreated food were available ad libitum to both rats and mice.

All rats used in this study were housed in a room with other
rats receiving diets containing* 4-nitroanthranilic acid (619-17-0);
5-nitro-o-toluidine (99-55-8); hydrazobenzene (530-50-7); 3~-amino-9-
ethylcarbazole hydrochloride; 2,4-diaminoanisole sulfate (615-05-4);
2-aminoanthraquinone (117-79-3); 3-amino-4-ethoxyacetanilide (17026-
81-2); 6-nitrobenzimidazole (94-52-0); and l-nitronaphthalene (86-57-
7).

All mice in this bioassay were housed with other mice receiving
diets containing the following compounds: acetylaminofluorene (53-
96-3); amitrole (61-82-5); 2-methyl-l-nitroanthraquinone (129-15-7);
N,N~dimethyl-p-nitrosoaniline (138-89-6); 2,4-dinitrotoluene (121-14-
2); 3-amino-4-ethoxyacetanilide (17026-81-2); 3-nitro-p-acetophene-
tide (1777-84~0); 4-nitroanthranilic acid (619~17-0); urea (57-13-6);
N-butylurea (592-31-4); sodium nitrite (7632-00-0); dulcin (150-69-
6); acetamide (60-35-5); p-tolylurea (622-51-5); and hexanamide
(628-02-4).

E. Selection of Initial Concentrations

In order to establish the maximum tolerated concentrations of
APC for .administration to treated animals in the chronic studies,

subchronic toxicity tests were conducted with both rats and mice.

*
CAS registry numbers are given in parentheses.



Animals of each species were distributed among six groups, each con-
sisting of five males and five females. APC was incorporated into
the basal laboratory diet and fed ad libitum to five of the six rat
groups and five of the six mouse groups in concentrations of 0.09,
0.18, 0.36, 0.71, and 1.42 percent. The sixth group of each species
served as a control group, receiving only the basal laboratory diet.
The dosed dietary preparations were administered for a period of 4
weeks, followed by a 2-week observation period during which all
animals were fed the basal diet,

A dosage inducing no mortality or mean body weight depression in
either sex was to be selected as the initial high dose in the chronic
bioassay. No mortality, compound-related gross abnormalities, or
mean body weight depressioﬁ were reported for any of the treated ani-
mals. The initial high concentration selected for use in the chronic
bioassay for both rats and mice was 1.4 percent, the highest concen-
tration administered in the subchronic test.

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,
The low dose, high dose, and control rats were all approximately

6 weeks old at the time they were placed on test. The high and low
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TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
APC FEEDING EXPERIMENT

INITIAL APC OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 50 0 0 109
LOW DOSE 50 0.7 78
0 34
HIGH DOSE 50 1.4 78
0 34
FEMALE
CONTROL 50 0 0 109
LOW DOSE 50 0.7 78
0 34
HIGH DOSE 49 1.4 78
0 35
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
APC FEEDING EXPERIMENT

INITIAL APC OBSERVATION PERIOD
GROUP CONCENTRATION TREATED UNTREATED
SIZE (PERCENT) (WEEKS) (WEEKS)
MALE
CONTROL 50 0 0 96
LOW DOSE 50 0.7 78
0 16
HIGH DOSE 50 1.4 78
0 16
FEMALE
CONTROL 50 0 0 96
LOW DOSE 50 0.7 78
0 16
HIGH DOSE 50 1.4 78
0 16

12



concentrations of APC administered to males and females were 1.4 and
0.7 percent, respectively. These concentrations were administered
in the diet for a total of 78 weeks followed by 34 or 35 weeks of ob-
servation during which the untreated diet was available.

The low dose, high dose, and control mice were all approximately
6 weeks old at the time they were placed on test. The high and low
concentrations of APC administered to males and females were 1.4 and
0.7 percent, respectively., These concentrations were administered in
the diet for a period of 78 weeks followed by an observation period
of 16 weeks during which the untreated diet was available.

Both rat and mouse control groups received the untreated basal
diet and were maintained and observed in a manner similar to the
treated groups.

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

Slides were prepared from the following tissues: skin, subcuta-
neous tissue, lungs and bronchi, trachea, bone marrow, spleen, lymph
nodes, thymus, heart, salivary gland, liver, gallbladder (mice),
pancreas, esophagus, stomach, small intestine, large intestine,
kidney, urinary bladder, pituitary, adrenal, thyroid, parathyroid,
testis, prostate, seminal vesicle, brain, muscle, ear, uterus,
mammary gland, and ovary.

Tissues for which slides were prepared were preserved in 10 per-
cent 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.

A few tissues were not examined for some animals, particularly
for those that died early. Also, some animals were missing, canni-
balized, or judged to be in such an advanced state of autolysis as to

preclude histopathologic interpretation. Thus, the number of animals
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for which particular organs, tissues, or lesions were examined micro-
scopically varies and does not necessarily represent the number of
animals that were placed on experiment in each group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-
matic data processing system, the Carcinogenesis Bioassay Data System
(Linhart et al., 1974). The data elements include descriptive infor-
mation on the chemicals, animals, experimental design, clinical obser-
vations, survival, body weight, and individual pathologic results, as
recommended by the International Union Against Cancer (Berenblum,
1969). Data tables were generated for verification of data transcrip-
tion and for statistical review,

These data were analyzed using the statistical techniques
described 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

15



testing a dose-related trend. One-tailed P-values have been reported
for all tests except the departure from linearity test, which 1s only
reported when its two-tailed P-value is less than 0.05.

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

The purpose of the statistical analyses of tumor incidence is to
determine whether animals receiving the test chemical developed a sig-
nificantly higher proportion of tumors than did the control animals.
As a part of these analyses, the one~tailed Fisher exact test (Cox,
1970, pp. 48-~52) was used to compare the tumor incidence of a control
group to that of a group of treated animals at each dose level. When
results for a number of treated groups, k, are compared simultaneously
with those for a control group, a correction to ensure an overall
significance level of 0.05 may be made. The Bonferroni inequality
(Miller, 1966, pp. 6-10) requires that the P-value for any comparison

be less than or equal to 0.05/k. 1In cases where this correction was
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used, it is discussed in the narrative section. It is not, however,
presented in the tables, where the Fisher exact P-values are shown.

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

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

When appropriate, life-table methods were used to analyze the
incidence of tumors. Curves of the proportions surviving without an

observed tumor were computed as in Saffiotti et al., (1972). The week
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during which animals died naturally or were sacrificed was entered as
the time point of tumor observation. Cox's methods of comparing
these curves were used for two groups; Tarone's extension to testing
for linear trend was used for three groups. The statistical tests for
the incidence of tumors which used life-~table methods were one-tailed
and, unless otherwise noted, in the direction of a positive dose
relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also noted.

The approximate 95 percent confidence interval for the relative
risk of each dosed group compared to its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as pt/pc where P, is the true binomial probability of the
incidence of a specific type of tumor in a treated group of animals
and P, is the true probability of the spontaneous incidence of the
same type of tumor in a control group. The hypothesis of equality
between the true proportion of a specific tumor in a treated group
and the proportion in a control group corresponds to a relative risk
of unity. Values in excess of unity represent the condition of a
larger proportion in the treated group than in the control.

The lower and upper limits of the confidence interval of the
relative risk have been included in the tables of statistical analy-
ses, The interpretation of the limits is that in approximately 95
percent of a large number of identical experiments, the true ratio

of the risk in a treated group of animals to that in a control group
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would be within the interval calculated from the experiment. When

the lower limit of the confidence interval is greater than one, it
can be inferred that a statistically significant result (a P < 0.025
one-tailed test when the control incidence is not zero, P < 0.050
when the control incidence is zero) has occurred. When the lower
limit is less than unity but the upper limit is greater than unity,
the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoretical possibility
of the induction of tumors by the test chemical which could not be

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

A. Body Weights and Clinical Observations

The mean body weights for both high and low dose male and female
rats were consistently lower than those for controls (Figure 2). The
only clinical abnormalities observed in the rat groups were a small
crusted cutaneous lesion in one control male and three palpable sub-
cutaneous nodules in low dose males.

B. Survival

The estimated probabilities of survival for male and female rats
in the control and APC-treated groups are shown in Figure 3.

For both male and female rats the Tarone test did not indicate
a significant association between dosage and mortality. For males,
despite the sacrifice of five rats from each group in week 78, 78
percent (39/50) of the high dose and 66 percent (33/50) of the con-
trols actually survived until the end of the study. Eighty percent
(40/50) of the low dose males survived until the end of the study.

For females, despite the sacrifice of five rats from each group
in week 78, 78 percent (39/49) of the high dose and 70 percent (35/50)
of the controls survived until the end of the study. Seventy-four
percent (37/50) of the low dose females survived until the end of the
study.

Thus, the actual survival in both sexes was adequate for meaning-~

ful statistical analyses of tumor incidence.
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C. Pathology

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

The only tumors which were observed more frequently in APC-
treated rats than in the controls occurred in the endocrine system,
Endocrine tumors were found in more low dose males (31/50 or 62 per-
cent) and high dose males (26/49 or 53 percent) than were found in
control males (16/47 or 34 percent). Many of these male rats had
more than one type of endocrine tumor. In female rats, total endo-
crine tumor incidence was not affected by APC feeding.

The most common endocrine tumors in both sexes were those of
the pituitary gland. These consisted of adenomas defined as well-
circumscribed nodules in the anterior lobe composed of a single cell
type which compressed adjacent normal tissue and of carcinomas which
exhibited nuclear pleomorphism and atypicality and some degree of
local invasion. Pituitary tumors were found in 8/47 (17 percent)
control males, 18/47 (38 percent) low dose males, and in 12/44 (27
percent) high dose males. In female rats, there were fewer pituitary
tumors in the animals that were fed APC (15/43 or 35 percent high
dose, 14/44 or 32 percent low dose) than in the controls (20/46 or 43
percent).

Among male rats adrenal tumors were observed more frequently in

rats fed APC in their diets than in controls. The tumor found most
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frequently in the adrenal was a pheochromocytoma consisting of a
rounded nodule of atypical medullary cells which enlarged the
medulla, compressed adjacent normal pheochromocytes and frequently
distorted the surrounding cortex. Adrenal pheochromocytomas were
observed in 7/47 (15 percent) control males, 17/49 (35 percent) low
dose males, and 9/48 (19 percent) high dose males. In addition,
well-circumscribed adrenal cortical adenomas were observed in 0/47
male controls, 3/49 (6 percent) low dose males, and 1/48 (2 percent)
high dose males.

Both follicular-cell and C-cell tumors were found in the thyroid.
Treatment with APC did increase the incidence of C-cell tumors in
thyroids of male and female rats.

Other endocrine tumors occurred in males only. They consisted
of one adenoma of the parathyroid in a control animal and rare islet-
cell adenomas (2/47 or 4 percent high dose, 3/47 or 6 percent low
dose, 3/45 or 7 percent control) and carcinomas (1/47 or 2 percent
high dose, 1/45 or 2 percent control).

Because phenacetin had been linked with the occurrence of renal
papillary necrosis and tumors of the urinary tract in man (Johansson
et al., 1974), special attention was paid to the urinary system. The
chronic renal degenerative disease characteristic of old rats was
seen in all groups of animals, being more frequent in males than in

females. 1Its incidence was not affected by APC feeding.
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Renal necrosis was not diagnosed in any male rat or in any
female of the control and low dose groups. Among the high dose
females, there were four rats with renal medullary necrosis, in two
cases associated with hyperplasia of the transitional-cell epithelium
of the pelvis. One instance of epithelial hyperplasia was noted in
the urinary bladder of a control male, another in the bladder of a
high dose male. The only nonneoplastic lesion of the bladder ob-
served in the females was a calculus in a high dose female. This was
associated with hydronephrosis.

A transitional-cell carcinoma of the bladder was observed in one
low dose and one high dose females. A kidney tubular-cell adenocar-
cinoma was seen in one low dose female and in one low dose male. A
transitional-cell papilloma of the kidney was also seen in one high
dose female. However, it is concluded that this experiment produced
no conclusive evidence that APC induced transitional-cell carcinomas
in any portion of the urinary tract, Two of the three high dose
female rats exhibiting renal medullary necrosis also showed benign
hyperplasia of the renal pelvic epithelium, a much lower incidence of
this lesion than that reported by Johansson and Angervall (1976) in
Sprague-Dawley females fed phenacetin alone.

The gastrointestinal tract was examined carefully for possible
toxic lesions which might be associated with aspirin. No nonneo-
plastic gastric lesions were noted in either the male or female con-

trols. One instance of acute gastric inflammation was found in a
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low dose male rat, and one case of focal gastric inflammation in a
high dose female. There were two instances of gastric epithelial
hyperplasia in high dose males.

Tumors of the stomach and intestine were only infrequently
observed. One mucinous adenocarcinoma of the colon was found in a
male control. This had metastasized to the stomach and pancreas.
One papillary adenocarcinoma of the ileum was found in a high dose
male, No gastric or intestinal tumors were found in any females.

APC was nephrotoxic in less than 10 percent of the high dose
female rats. Nephrotoxicity was not apparent in male rats,

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
rats are summarized in Tables 3 and 4. The analysis for every type
of tumor that was observed in more than 5 percent of any of the APC-
dosed groups of either sex is included.

For male rats both the incidence of pituitary neoplasms and the
incidence of pheochromocytomas of the adrenal gland were high in the
low dose group. The Fisher exact test was significant both for the
pituitary tumors (P = 0.018) and the pheochromocytomas (P = 0.022) in
comparing low dose to control. The Fisher exact tests comparing high
dose rats to controls and the Cochran-Armitage tests, however, did
not indicate statistically significant results for either the pitui-
tary tumors or the pheochromocytomas. For females no tests showed a

positive association between APC administration and tumor incidence.
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN MALE RATS TREATED WITH APC2

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Skin: Fibroma P 0/47(0.00) 3/50(0.06) 0/49(0.00)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - Infinite ——
Lower Limit —_— 0.569 —
Upper Limit —_— Infinite ——
Weeks to First Observed Tumor —_— 105 -
Hematopoietic System: Malignant Lymphoma
or LeukemiaP 5/47(0. 11) 4/50(0.08) 2/49(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)? — 0.752 0. 389
Lower Limit —— 0.159 0.038
Upper Limit —— 3.285 2.214
Weeks to First Observed Tumor 85 100 112
Liver: Neoplastic Nodule or Hepatocellular
CarcinomaP 5/47(0.11) 4/50(0.08) 1/49(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.752 0.192
Lower Limit —_— 0.159 0.004
Upper Limit - 3.285 1.627

Weeks to First Observed Tumor 108 98 112
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TABLE 3 (Continued)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Adenoma or Carcinoma NOS 8/47(0.17) 18/47(0. 38) 12/44(0.27)
P Values® N.S. P = 0.018 N.S.
Departure from Linear Trend® P = 0.044 —-_—- ——
Relative Risk (Control)® — 2.250 1.602
Lower Limit _— 1.045 0.668
Upper Limit - 5.337 4,074
Weeks to First Observed Tumor 108 98 78
Adrenal: Cortical Adenoma’ 0/47(0.00) 3/49(0. 06) 1/48(0.02)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit - 0.576 0.053
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor —_ 112 112
Adrenal: Pheochromocytoma’ 7/47(0.15) 17/49(0. 35) 9/48(0.19)
P Values® N.S. P = 0.022 N.S.
Departure from Linear Trende P = 0.016 —_— S
Relative Risk (Control)d —_— 2.329 1.259
Lower Limit _— 1.021 0.457
Upper Limit —-— 6.006 3.655
Weeks to First Observed Tumor 108 102 112
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TABLE 3 (Continued)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell CarcinomaP 2/46(0.04) 5/48(0.10) 5/46(0.11)
P Values® N.S. N.S. N.S.
Relative Risk (Control)9 _— 2.396 2.500
Lower Limit —— 0.414 0.436
Upper Limit - 24.185 25.197
Weeks to First Observed Tumor 108 98 95
Thyroid: C-Cell Adenoma or C-Cell Carcinomab 4/46(0.09) 9/48(0.19) 8/46(0.17)
P Values®© N.S. N.S. N.S.
Relative Risk (Control)d - 2.156 2.000
Lower Limit - 0.652 0.580
Upper Limit - 8.969 8.488
Weeks to First Observed Tumor 108 98 95
Pancreatic Islets: Islet-Cell Adenoma
or Islet-Cell CarcinomaP 4/45(0.09) 3/47(0.06) 3/47(0.06)
P Values®© N.S. N.S. N.S.
Relative Risk (Control)d — 0.718 0.718
Lower Limit —— 0.112 0.112
Upper Limit -— 4.010 4.010
Weeks to First Observed Tumor 85 112 112
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TABLE 3 (Concluded)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Testis: Interstitial-Cell TumorP 44/47(0.94) 46/49(0.94) 27/49(0.55)
P Values© P < 0.001(N) N.S. P< 0.001(N)
Departure from Linear Trend® P = 0.005 - -
Relative Risk (Control)d — 1,003 0.589
Lower Limit - 0.907 0.511
Upper Limit —_— 1.109 0.756
Weeks to First Observed Tumor 78 100 104

8Treated groups received concentrations of 0.7 or 1.4 percent in feed.
bNumber of tumor-bearing animals/number of animals examined at site (proportion).

CThe probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi-
cant (N.S5.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the control group.

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

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

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE RATS TREATED WITH APC2

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 5/48(0.13) 8/50(0.16) 1/49(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.536 0.196
lower Limit - 0.479 0.004
Upper Limit - 5.571 1.662
Weeks to First Observed Tumor 96 82 112
Liver: Neoplastic Nodule or Hepatocellular
CarcinomaP 0/47(0.00) 4/47(0.09) 3/45(0.07)
P Values© N.S. N.S. N.S.
Relative Risk (Control)d —— Infinite Infinite
Lower Limit - 0.929 0.631
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor - 88 112

Pituitary: Adenoma or Carcinoma NOS
P Values®

Relative Risk (Control)d
Lower Limit
Upper Limit

Weeks to First Observed Tumor

20/46(0.43)
N.S.

14/44(0.32)
N.S.

0.732
0.396
1.319

96

15/43(0. 35)
N.S.

0.802
0.444
1.420

112
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TABLE 4 (Continued)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Adrenal: Cortical Adenoma or Cortical
Carcinoma 4/47(0.09) 4/48(0.08) 2/44(0.05)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -— 0.979 0.534
Lower Limit —_—— 0.193 0.050
Upper Limit - 4,964 3.523
Weeks to First Observed Tumor 96 112 113
Adrenal: Pheochromocytoma® 1/47(0.02) 2/48(0.04) 2/44(0.05)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_ 1.958 2.136
Lower Limit - 0.105 0.115
Upper Limit -—— 113.119 123.141
Weeks to First Observed Tumor 109 108 112
Thyroid: Follicular-Cell Adenoma or
Follicular-Cell CarcinomaP 0/46(0.00) 3/46(0.07) 2/43(0.05)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — Infinite Infinite
Lower Limit —_— 0.602 0.316
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor - 108 112
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TABLE 4 (Continued)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Adenoma or C-Cell Carcinomab 3/46(0.07) 8/46(0.17) 4/43(0,09)
P Values® N.S. N.S. N.S.
Relative Risk (Control)® — 2.667 1.426
Lower Limit - 0.690 0.255
Upper Limit - 14.739 9.221
Weeks to First Observed Tumor 109 101 112
Mammary Gland: Fibroadenomab 14/48(0.29) 7/50(0.14) 2/49(0.04)
P Values® P = 0.001(N) N.S. P = 0.001(N)
Relative Risk (Control)d —_ 0.480 0.140
Lower Limit —_— 0.180 0.016
Upper Limit - 1.156 0.563"
Weeks to First Observed Tumor 76 105 113
Uterus: Endometrial Stromal Polypb 15/47(0.32) 14/48(0.29) 7/46(0.15)
P Values® P = 0.043(N) N.S. N.S.
Relative Risk (Control)d - 0.914 0.477
Lower Limit —_— 0.463 0.182
Upper Limit - 1.796 1.119
Weeks to First Observed Tumor 78 96 78
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TABLE 4 (Concluded)

a

Treated groups received concentrations of 0.7 or 1.4 percent in feed.

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

c

d

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.



Based upon these results the statistical conclusion is that
there was not adequate evidence to demonstrate that APC had a carci-
nogenic effect on Fischer 344 rats.

The possibility of a megative association between treatment
and incidence was noted for mammary fibroadenomas in females.
Interstitial~cell tumors of the testis were significant in males;
these tumors, however, are well known to have a high and variable
incidence (Cockrell and Garner, 1976).

Because many of the male rats were observed to have more than
one type of endocrine tumor, additional analyses were conducted based
upon the combinations of different endocrine tumors shown in Table 5.
No significant positive Fisher exact test results were observed when
the Bonferroni criterion was applied.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 3 and 4, the value one is included; this indicates the
absence of statistically significant results. It should also be
noted that many of the confidence intervals have an upper limit
greater than one, indicating the theoretical possibility of tumor
induction in rats by APC that could not be established under the

conditions of this test.
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TABLE 5

APC-TREATED MALE RATS WITH MORE THAN ONE ENDOCRINE TUMOR

a Low a HIGH

TYPE OF TUMOR CONTROL DOSE DOSE 2
Pituitary Adenoma NOS and Adrenal

Pheochromocytoma 1/47 5/46 1/43
Pituitary Adenoma NOS and Adrenal

Cortical Adencma 0/47 1/46 0/43
Pituitary Adenoma NOS and Thyroid

C-Cell NeoplasmP 2/46 1/45 1/41
Pituitary Adenoma NOS and Pancreatic

Islets: Islet-Cell Neoplasm® 1/45 1/44 0/42
Adrenal Pheochromocytoma and Thyroid

C-Cell NeoplasmP 1/46 4147 1/45
Adrenal Pheochromocytoma and Para-

thyroid Adenoma NOS 1/24 0/26 0/25
Adrenal Pheochromocytoma and Adrenal

Cortical Adenoma 0/47 1/49 0/48
Adrenal Cortical Adenoma and Thyroid

C-Cell NeoplasmP 0/46 0/47 1/45
Thyroid C-Cell Neoplasm? and Thyroid
__Follicular-Cell Adenoma 0/46 0/48 1/46
Pituitary Adenoma NOS and Adrenal

Pheochromocytoma and Pancreatic

Islet: Islet-Cell Neoplasm® 1/45 0/43 1/41
Pituitary Adenoma NOS and Adrenal

Pheochromocytoma and Thyroid

C-Cell Neoplasm 0/46 1/44 0/40
Pituitary Adenoma NOS and Adrenal

Pheochromocytoma and Thyroid C-Cell

Neoplasm and Adrenal Cortical

Adenoma 0/46 1/44 0/40

aNumber of animals with these tumors/number of animals with tissues

examined from all sites listed.

bThyroj_.d: C-cell adenoma or C~-cell carcinoma.

cPancreatic Islets: Islet-cell adenoma or Islet-cell carcinoma.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

The mean body weights in treated mice of both sexes were gener-
ally depressed in comparison with controls (Figure 4).

No clinical abnormalities were recorded for any treated or con-
trol mice.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and APC-treated groups are shown in Figure 5.

For male mice the Tarone test indicated a significant (P = 0.013)
positive association between dosage and mortality. The survival was
high, however, with 72 percent (36/50) of the high dose group surviv-
ing until the end of the study. Five high dose mice were sacrificed
in week 78. Eighty-eight percent (44/50) of the low dose and 84
percent (42/50) of the control group survived until the end of the
study. Five control group males were sacrificed in week 78.

For female mice there was no significant association between
dose and mortality. Eighty-two percent (41/50) of the high dose and
74 percent (37/50) of the control group females survived until the
end of the study, despite the sacrifice of five mice from each group
in week 78, Eighty-six percent (43/50) of the low dose group survived
until the end of the study.

In both sexes survival was adequate for meaningful statistical

analysis of tumor incidence.
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C. Pathology

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

Results of this histopatologic examination did not indicate any
difference in tumor incidence among mice fed APC in the diet as
compared to control animals, 1In contrast to rats, tumors of the
endocrine system were infrequently observed in mice and were not
associated with APC administration. No tumors of the kidney or
urinary bladder were found in treated or control mice of either sex.
The results of the histopathologic examination for nonneoplastic
lesions (Appendix D) indicate that APC was not toxic to the kidneys
or gastrointestinal tracts of treated mice.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 6 and 7. The analysis for every type
of tumor that was observed in more than 5 percent of any of the
APC-dosed groups of either sex is included.

For both male and female mice there were no statistically sig-
nificant positive associations between dosage and tumor incidence.
Based upon these results there was no conclusive evidence of the
carcinogenicity of APC in mice at the dose levels used in this

experiment.
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TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN MALE MICE TREATED WITH APC?

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 6/48(0.13) 9/46(0.20) 12/47(0.26)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 1.565 2.043
Lower Limit -—- 0.542 0.778
Upper Limit - 4,924 6.082
Weeks to First Observed Tumor 96 94 94
Hematopoiegic System: Leukemia or Malignant
Lymphoma 4/48(0.08) 7/48(0.15) 4/48(0.08)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_— 1.750 1.000
Lower Limit -— 0.477 0.196
Upper Limit —-— 7,660 5.071
Weeks to First Observed Tumor 96 93 94
Liver: Hepatocellular Carcinoma” 7/48(0.15) 11/46(0.24) 6/47(0.13)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —-—— 1.640 0.875
Lower Limit —— 0.637 0.261
Upper Limit -—— 4,551 2,813
Weeks to First Observed Tumor 78 94 94




TABLE 6 (Concluded)

a . . X
Treated groups received concentrations of 0.7 or 1.4 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.

dThe 95% confidence interval on the relative risk of the treated group to the control group.
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TABLE 7

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT
SPECIFIC SITES IN FEMALE MICE TREATED WITH APC&

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar Carcinoma 4/46(0.09) 7/45(0.16) 4/47(0.09)
P Values® N.S. N.S. N.S.
Relative Risk (Control)? — 1.789 0.979
Lower Limit - 0.491 0.193
Upper Limit - 7.797 4,955
Weeks to First Observed Tumor 96 94 94
Hematopoietic System; Leukemia or
Malignant LymphomaP 5/48(0.10) 6/45(0.13) 5/47(0.11)
P Values® N.S. N.S. N.S.
Relative Risk (Control)9 — 1.280 1.021
Lower Limit —_— 0. 350 0.251
Upper Limit — 4.939 4.153
Weeks to First Observed Tumor 96 94 94
Liver: Hepatocellular Carcinomab 1/47(0.02) 2/45(0.04) 3/47(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)9 — 2.089 3,000
Lower Limit N 0.113 0.251
Upper Limit _— 120.488 154.014
Weeks to First Observed Tumor 96 94 93
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TABLE 7 (Concluded)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Adenoma NOS 2/42(0.05) 4/38(0.11) 2/41(0.05)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 2,211 1.024
Lower Limit —_ 0. 336 0.078
Upper Limit _— 23.279 13.545
Weeks to First Observed Tumor 96 94 94

4 . .
Treated groups received concentrations

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

of 0.7 or 1.4 percent in feed.

“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-

d

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

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



To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In all of the intervals shown in
Tables 6 and 7, the value one is included; this indicates the
absence of statistically significant results, It should also be
noted that all of the confidence intervals have an upper limit
greater than one, indicating the theoretical possibility of tumor
induction in mice by APC that could not be established under the

conditions of this test,
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V. DISCUSSION

In both sexes of rats and in female mice there were no signifi-
cant associations between administration of APC and mortality; how-
ever, there was a significant positive association between compound
administration and mortality in male mice. In both species, adequate
numbers of APC-treated animals survived sufficiently long for mean-
ingful statistical analysis of tumor incidence.

In rats tumors of the endocrine system were observed almost twice
as often in treated males as in controls (i.e., 16/47 [34 percent],
31/50 [62 percent], and 26/49 [53 percent] in the control, low dose,
and high dose groups, respectively), The endocrine tumors most fre-
quently observed were adenomas and carcinomas of the pituitary gland
(8/47 [17 percent], 18/47 [38 percent], and 12/44 [27 percent] in the
control, low dose, and high dose groups, respectively). Only one of
the Fisher exact tests, the one comparing low dose and controls, pro-
vided a statistically significant result and it was not supported by
significance from either the other male rat Fisher exact test or the
Cochran-Armitage test.

Pheochromocytomas of the adrenal were also a major contributor
to the frequency with which endocrine tumors were observed in male
rats. In the control, low dose, and high dose groups the incidences
of this tumor were 7/47 (15 percent), 17/49 (35 percent), and 9/48
(19 percent), respectively. The Fisher exact test for the comparison

of the incidence of adrenal pheochromocytomas in the low dose to that
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in the control group was significant. The high dose to control Fisher
exact comparison, however, was not.

Johansson et al., (1974) indicated a relationship between phenace-
tin exposure and papillary necrosis and tumors of the urinary tract
in man. Renal medullary necrosis was observed in only four high dose
females. The presence of five neoplasms in the urinary system of rats
receiving APC was not considered sufficient evidence to incriminate
APC, since similar tumors occasionally appear in control animals in
this program.,

The gastrointestinal tract was examined for the toxic lesions
which might have been expected to be associated with ingestion of
aspirin. One case of acute gastric inflammation was observed in a
low dose male rat and one case of focal gastric inflammation in a
high dose female rat.

Although adequate numbers of animals survived sufficiently long
for meaningful statistical analysis of tumor incidence, no effect of
APC administration on tumor incidence was observed and no conclusive
evidence was provided for APC-induced toxic lesions in the kidney,
stomach, or intestine.

Johansson and Angervall (1976) reported that long-term feeding
of phenacetin (0.535 percent of the diet for 110 weeks) to female
Sprague-Dawley rats produced mammary carcinoma in 5/30 test animals
(1/30 controls) and carcinoma of the ear duct in 4/30 test animals

(0/30 controls). Johansson and Angervall concluded that phenacetin
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had weak carcinogenic activity in Sprague-Dawley rats. In the chronic
bioassay of APC performed at Mason Research Institute, Fischer 344
rats were fed phenacetin for 78 weeks, at levels of 0.644 percent of
the diet for the high dose groups and 0.322 percent of the diet for
low dose groups. No mammary gland carcinomas or carcinomas of the
ear duct were reported in rats fed APC in this bioassay, although one
mammary adenocarcinoma was observed in a female control rat. Johans-
son and Angervall also observed urothelial hyperplasia of the renal
papillae in 26/30 rats and dilation of the vasa recta in 28/30 rats.
In this APC bioassay, renal pelvic epithelial hyperplasias were
reported in 2/46 high dose female rats but no renal pelvic epithelial
hyperplasias were observed in other female rat groups or in male rat
groups. No vaSCulaf dilation was reported among rats in this APC
bioassay. Differences between histopathologic results of Johansson
and Angervall's phenacetin bioassay and results of this APC bioassay
could have been due to the different strains of rats used, to the
presence of aspirin and caffeine, or to expected variability in
spontaneous tumor incidence.

Under the conditions of this biocassay sufficient evidence was
not provided for the carcinogenicity of APC in Fischer 344 rats or

in B6C3F1l mice.
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Review of the Bioassay of a Mixture of
Aspirin, Phenacetin, and Caffeine (APC)¥ for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup of the
Clearinghouse on Environmental Carcinogens

March 7, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW Committee
Regulations and the Provisions of the Federal Advisory
Committee Act. The purpose of the Clearinghouse is to
advise the Director of the National Cancer Institute (NCI)
on its biocassay program to ldentify and to evaluate chemical
carcinogens in the environment to which humans may be
exposed. The members of the Clearinghouse have been drawn
from academilia, 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, blochemistry,
biostatistics, toxicology, pathology, and epidemioclogy.
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
biocassays of chemicals studied for carcinogenicity. It is in
this context that the below critique is given on the biocassay
of a mixture of Aspirin, Phenacetin, and Caffeine (APC) for
carcinogenicity.

The primary reviewer noted the higher incidence of
endocrine tumors in treated male rats than in the assoclated
controls, although the incidence was not statistically
significant. After briefly describing the experimental design
and condifions of test, he raised the question as to whether
the increased incidence of endocrine tumors was sufficilent
cause to consider a retest of APC.

The secondary reviewer said that APCs are still commonly
used. He questioned the significance of the five urinary
tract transitional-cell neoplasms 1n the treated rats.

In reviewing the historical controls, a Program staff member
said that the incildence of renal papillomas in male rats

was 0 out of 255 and in females 1 out of 235. It was noted
that a statement in the report summary is needed in regard
to the urinary tract tumors. It was suggested that the
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report summary conclusion be rewritten to indicate that the
evidence was insufficient to assess the carcinogenicity of
APC.

It was moved that the report on the bioassay of APC
be accepted with the appropriate modifications in the report
summary section. It was further moved that the APC be con-
sidered for retest. The motion was seconded and approved
unanimously.

Members present were:

Gerald N. Wogan (Chairman), Massachusetts Institute of
Technology

Arnold Brown, Mayo Clinic

E. Cuyler Hammond, American Cancer Society

Joseph Highland, Environmental Defense Fund

Henry Pitot, University of Wisconsin Medical Center

George Roush, Jr., Monsanto Company

Michael Shimkin, University of California at San Diego

¥ 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.

“U.5. GOVERNMENT PRINTING OFFICE:1978 260-899/3109 1-3 5 4



APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOQPLASMS
IN RATS TREATED WITH APC






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH APC

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0055 01-0058 01-0059
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 2
ANIMALS NECROPSIED 47 50 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 47 50 49
INTEGDMENTARY SYSTEM

*SKIN (47) (50} (49)
SQUAMOUS CELL PAPILLOMA 1 (2%) 1 (2%)

SQUAMOUS CELL CARCINOMA 1 (2%)
BASAL-CELL CARCINOMA 1 (2%)
SARCOMA, NOS 1 (2%)

FIBROMA 3 (6%)

FIBROSARCOMA 1 (2%)
LIPOMA 1 (2%)

LETOMYOSARCOMA 1 (2%)

GRANULAR-CELL TUMOR, BENIGN 1 (2%)

*SUBCUT TISSUE (47) (50) (49)
BASAL-CELL CARCINOMA 1 (2%)

FIBROMA 7 (15%)
RFSPIFATORY SYSTEM

#TRACHEA (46) (48) (48}
SQUAMOUS CFLL CARCINOMA 1 (2%)

ELUNG (47) (50) (49)
HEPATOCELLULAR CARCINOMA, METAST 1 (2%)
ALVEOLAR/BRONCHIOLAR ADENOMA 1 (2%)

ALVEOLAR/BRONCHIOLAR CARCINOMA 2 (4%)
HEMATOPOIETIC SYSTEM

*MULTIPLE ORGANS (47) (50) (49}

MALIGNANT LYMPHOMA, NOS 1 (2%)
LEUKEMIA,NOS 1 (2%)
o JNDIFEERENTIATED LEUKEMIA .. 1 428} . o —— ——

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE Al (CONTINUED)

CONTPCL (UNTR) LOW DOSE HIGH DOSE
01-0055% n1-0658 01-0059
KYELCMONOCYTIC LFNKFMIA 1 (2% 3 (6%)
LYMPEOCYTIC LEUKEMIA 1 (2%
#SPLEFS 7y (57) (49
MUCTINONS ADCNOCARCINOMA, METASTA 1 (2%)
MALTG,LYMPHOMA, LYMPHOCYTIC TYPF 1 (2%)
LEUKTNMIA,NOS 1 (2%)
#MECIASTINAL L.NODE (42) ©n (42)
MUCINCUS ADSNOCARCINOMA, METASTA 1 (2%)
#PLYRERS PATCH (u7) (43) (47)
MALIGNANT LYNPHOMA, NOS 1 (2%)

CIRCULATOPRY SYSTENM

NORE

DIGFSTIVE SYSTFM

*CRAL CAVITY (u7 0 (49)
FIBROSARCOMA 1 2%)

LIVEE (47) (59) (49)
NEOPLASTTC NODULE 5 (11%) 3 (6%) 1 (2%)
HEPATOCFLLULAR CARCINOMM 1 (2%)

#PANCRTAS (45) umn (47)
MOCINOIS ADENOCARCINOMA, METASTA 1 (2%

#STOMACH (7 9 (47)
MUCTNOUS ADENOCARCINOMA, MTTASTA 1 (2%)

#TLEOM (47) (49) (47)
DAPTLLARY ADENOCAECINOMA 1 (2%

#COLON (46) (46) (43)
MUCINOUS ADZNOCARCINOMA 1 (2%)

NRINARPY SYSTEM
#KIDNTY (47) (59) (49)
WCTUBULARZCELL ADENOCARCINOMA L imemman 128D e e

# NUMBER OF AWIMALS WITH TISSUE EXAMINED MICRGSCOPICALLY
* NUMBFR OF ANIMALS NECROUPSTED
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TABLE Al (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0055 01-3058 01-0059
LIPOMA 1 (2%) 1 (2%)
NEPHROBLASTOMA 1 (2%)
FNDCCRINE SYSTEM

#PITUITARY (47) (47) (44)
CAECINOMA, NOS 2 (4%) 1 (2%)
ADENOMA, NOS 8 (17%) 16 (3u%) 11 (25%)

#ADRENAL (47) (49) (48)
CORTICAL ADENOMA 3 (6%) 1 (2%)
PHFOCHROMOCYTOMA 7 (15%) 17 (35%) 9 (19%)

#THYROID (46} (48) (46)
FOLLICULAR-CELL ADEKOMA 1 (2%)
C-CELL ADENQNA 2 (4%) 4 (8%) 3 (7%)
C~CELL CARCINOMA 2 (4%) 5 (10%) 5 {11%)

#PARATHYROID (24) @n (25)
ADENOMA, NOS 1 (u%)

#PANCRERTIC TISLETS (45) u7) (u7)
ISLET-CELL ADENOMA 3 (7%) 3 (6%) 2 {u%)
ISLET-CELL CARCINOMA 1 2%) 1 (2%)

REEFCDUCTIVE SYSTEM

*PRFPUTIAL GLAND () (59 (49)
PRETNONA, NOS 1 (2%) 1 (2%

*SEMINAL VESICLE 47y (59) (49)
MICINONS ADENOCARCINOMA, METASTA 1 (2%)

#TESTIS 47y 43) “9
INTERSTITIAL-CELL TUMOR 4i (94%) 46 (9u4%) 27 (55%

NFEVOUS SYSTEN

#BRAIN/MENINGES (45) (59 (48)
SCUAMOUS CELL CARCINOMA, KETASTA 1 (2%)

#ERAIN (45) (5)) (48)

GASTROCYTOMA | e cimimman e e cmmmnme o b L2Bh e e

% NUMBEF OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED



TABLE Al (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0055 01-0058 01-0059
SPECIAL SENST ORGANS
*EAR CANAL 47) (50) (49)
SQUAMOUS CELL CARCINOMA 1 (2%) 1 (2%)
CERUMINOUS CARCINOMA 1 (2%)
MUSCULOSKELETAL SYSTEN
*STERNUM (47) (50) (49)
MUCINOUS ADENOCARCINOMA, METASTA 1T 2%
BOLY CAVITIES
*BODY CAVITIES (47) (5M “9)
MISOTHRLIOMA, MALIGNANT 2 (4%)
*MEDIASTINUN (47) (50) (49)
ALYFOLAR/BFONCHIOLAR CA, METASTA 1 (2%
*REDOMINAL CAVITY (un (59) (49)
ITIOMYOSARCOMA 1 (2%)
ALL CTHEEF SYSTEMS
NONE
ANIMAL DISPOSITION SUMMARY
ANINALS INITIALLY IN STUDY 50 50 50
NATURAL DEATH® 2 4 3
MOFIBUND SACRIFICE 8 6 3
SCHFDULED SACRIFICT 5 5
ACCIDENTALLY KIT.LED
TERMTNAL SACRIFICF 33 49 39
ANTMAL MISSING 2
9 _INCLUDES AUTQLYZEDR ANIMALS | L e e srmmries i m e 5 vim o e om rm cmim i e - 2 i mmimm 510

# NUM3ER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* RUMBER OF ANIMALS NECROPSIED
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TABLE Al (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-005% 01-0058 01-0059
TUMOF SUMMAERY
TOTAL ANIMALS WITH PRIMARY TUMORS* 47 50 38
TOTAL PRIMARY TUMORS 96 118 72
TOTAL ANIMALS WITH BENIGN TUMOKS 47 u7 36
TOTAL BENIGN TUMORS 76 96 55
TOTAL RNIKALS WITH MALIGNANT TUMORS 1 17 14
TOTAL MALIGNANT TUMORS 15 19 16
TOTAL ANIMALS WITH SECONDARY TUMORSH# 1 2 1
TOTAL SECONDARY TUMORS 6 2 1
TOTAL ANIMALS WITH TOUMOFS UNCERTAIN-
BENIGN OR MALIGNANT 5 3 1
TOTAL UNCERTAIN TOMORS 5 3 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PEIMAKY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* FRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
& SECONDARY TUMORS: METASTATIC TUMORS CR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH APC

CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0055 02-0058 02-0059
ANINALS INITIALLY IN STUDY 50 50 @50
ANIMALS MISSING 2
ANINMALS NECROPSIED ug 50 49
ANIMALS EXAMINFED HISTOPATHOLOGLCALLY** 47 50 49
TNTEGUMENTARY SYSTEM
*SKIN (u8) (50) (49)
SQUAMOUS CELL PAPILLOMA 1 (2%)
SQUAMOUS CELL CARCINOMA 1 (2%)
FIBROMA 1 (2%)
FIBROSARCONA 1 (2%)
LIPOMA 1 (2%)
*SUBCUT TISSUE u8) (50} “9)
SQUAMOUS CELL CARCINOMA 1 (2%)
RESPIRATORY SYSTEM
#LUNG (47) (48) u5)
HEPATOCELLULAR CARCINGOMA, METAST 1 (2%)
TUBULAR-CELL ADENOCARCINOMA, MET 1 {2%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS (48) (50) (49)
MALIGNANT LYMPHOMA, NOS 2 (4%)
LEUKEMIA,NOS 1 {2%) 1 (2%)
SYFLOMONOCYTIC LEUKEMIA 3 (6%) 4 (8%)
#SPLEFN 7 (48) (45)
LEUKFHIA, NOS 1 {2%)
MYELOMONOCYTIC LEUKEMIA 1 (2%)
#LYMPH NODE (40) (46) (44)
HEPATOCELLULAR CARCINOMA, METAST 1 (2%)
#SMALL INTESTINE (46) (46) “5s)
e BALIG, LYMRHOMA, HISTIOCYTIC TYPE e 2R e

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

@ 50 ANINAL WERE INITIALLY IN THE STUDY, BUT 1 ANIMAL WAS FOUND TO BE A MALE ANIMAL



TABLE A2 (CONTINUED)

CONTROL (UNTR)

02-0055

LOW DOSE

02-0058

HIGH DOSE
02-0059

#THYMUS
THYMOMA

CIRCULATCORY SYSTEM

#HFEART

HEPATOCELLULAR CARCINOMA, METAST

DIGESTIVF SYSTEM

#LIVER
NSOPLASTIC NODULE
HEPATOCELLULAR CARCINOMA
TUBULAR-CELL ADENOCARCINOMNA,

#PANCRERS
TUBULAR-CELL ADENOCARCINOMA,

UEINARRY SYSTEM

#KIDNEY
TRANSITIONAL-CELL PAPILLOMA
THEYLAR-CELL ADENOCARCINOMA

#UEINARY BLADDER
TRANSITIONAL-CELL CARCINOMA

FNLOCRINE SYSTEM

$EITUITARY
CARCINOMA ,NOS
ADENOMA, NOS

#ADRENAL
CORTICAL ADENOMA
CORTICAL CARCINOMA
FHECCHROMOCYTOMA
LIPOMA

#ADFENRL MEDULLA
~ GANGLIONTORQUA |

MET

MET

(47)

(#7)

(46)
2 (u%)
18 (39%)

(47)
3 (6%)
1 (2%)
1 (2%)

(47)

(6%)
(2%

(44)

14 (32%)

(43
4 (8%)

2 (u%)
1 (2%)

(48)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBTR OF ANIMALS NECROPSIED
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(43}
1 (2%)
14 (33%)

(v}
1 (@2%)
1 (2%)
2 (5%)
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TABLE A2 (CONTINUED)

CONTROL (UNTR)  LOW DOSE HIGH DOSE
02-0055 02-2058 02-0059
#THYROID (46) (u6) (43)
FOLLICULAR-CELL ADENGMA 1 (2%)
FOLLICULAR-CELL CARCINOMA 2 (4%) 2 (5%)
C-CELL ADENOMA 4 (9%) 2 (5%)
C-CELL CARCINOMA 3 (%) 4 (9%) 2 (5%)

REFPECCUCTIVE SYSTEM

*MAMMARY GLAND (48) (50) (49)
ADENOCARCINOMA, NOS 1 (2%)
PAPILLARY CYSTADENCMA, NOS 1 (2%)
FIBROADENGOMA 14 (29%) T (1u%) 2 (u%)
*VAGINA (u8) (50) 49)
SARCGMA, NOS 1 (2%)
$UTERUS (47 (48) (46)
ADENOCARCINOMA, NOS 2 (4%) 3 (6%)
ADENGCA IN ADENOMATOUS POLYP 1 (2%)
ENDOMETRIAL STROMAL POLYP 15 (32%) 14 (29%) 7 (15%)
#CFRVIX UTFRI (a7 (48) (46)
LETONYOMA 1 (2%)
QVARY (46) (48) u5)
HSPATOCELLULAR CARCINOMR, MPTAST 1 (2%)
3RANULOSA-CELL TUMOR 1 {2%)
GRANULOSA-CELL CARCINONMA 1 (2%)

NFEVCOUS SYSTEM

#BRAIN (47) (48) (46)
RSTROCYTOMA 1 (2%)

NONT
MUSCULNSKELETAL SYSTEN
N e e e e s et emm b em s e i —————— i s e

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

A-10



TABLE A2 (CONCLUDED)

BOLCY CAVITI®RS

*MEDIASTINUM
TUBULAR-CELL ADENOCARCINOMA, MET

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATUPAL DEATH®
MORIBUND SACRIFICE
SCHETULFD SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANTMAL MISSING
ANIMAL DELETED

@ INCLUDFS AYUTOLYZED ANIMALS

TUMOE SUMMARY

TGTAL ANIMALS WITH PRIMARY TUMORS*
TOTAL PRIMARY TUMOES

TOTAL ANIMALS WITH BRNIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

TOTAI ANIMALS WITH TUMORS UNCERTAIN-
BFNIGN OR MALIGNANT
TOTAL OGNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PFIMARY OR METASTATIC
TOTAL UNCERTAIN TOUMORS

CONTROL (UNTR)  LOW DOSE
02-n055 02-0058
(48) (50)

1 (2%)
50 50
3 9
6 4
5
34 37
2
42 41
70 75
38 28
53 49
1 20
17 23
2
8
3
3

* PEIMARY TOMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMOKS INVASIVE INTO AN ADJACENT ORGAN

HIGH DOSE
42-0059

32
45

26
32






APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH APC






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

CONTROL (UKTR) LOW DOSE HIGH DOSE
05-0037 05-0058 05-0059
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 1 1
ANIMALS NECROPSIED 48 48 48
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 48 47 48
INTEGUMENTARY SYSTEM
*SKIN (48) (48) (48)
FIBROSARCOMA 1 (2%)
RESPIRATORY SYSTEM
#LUNG (48) (46) u?)
ALVEOLAR/BRONCHIOLAR ADENOMA 65 (13%) 7 (15%)
ALVEOLAR/BRONCHIQOLAR CARCINOMA 6 (13%) 3 (7%) 5 (11%)
HEMATOPOIETIC SYSTENM
*MULTIPLE ORGANS (48) 48) (48)
MALIGNANT LYMPHOMA, NOS 2 (u%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 2 (%) 4 (8%) 2 (4%)
#SPLEEN 7 (46) (46)
HEMANGIOMA 1 (2%)
HEMANGIOSARCOMA 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
$LYMPH NODE (44) (uu) 41)
PLASMA~CELL TUMOR 1 (2%)
#MANDIBULAR L. NODE (44) (4 4) @1
MALIG,LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#MESENTFRIC L. NODE (44) “4) 1)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#PEYERS PATCH (48) us) (45)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%) 1 (2%)

CIRCULATORY SYSTEM

S [0) . - - . ——— - -
# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

**%EXCLUDES PARTIALLY AUTOLYZED ANIMALS

B-3



TABLE Bl (CONTINUED)

CONTROL {(UNTR) LOW DOSE HIGH DOSE
05-0037 05-0058 05-0059

DIGESTIVE SYSTEM

$LIVER (48) (46) “7)
HEPATOCELLULAR CARCINOMA 7 (15%) 11 (2u%) 6 (13%)
HIMANGIOMA 1 (2%) 1 (2%)
HEMANGIOSARCOMA 1 (2%) 2 (4%)

#STOMACH 47) (3 (46)
SQUAMOUS CELL CARCINOMA 1 (2%)

ENCOCRINE SYSTEM

#THYROID (u7) (42) (u2)
FOLLICULAR-CELL ADENOMA 1 (2%) 1 (2%)

#PANCREATIC ISLETS (u8) (45) (45)
ISLIT-CELL ADENOMA 1 (2%)

SFECTAL SENSE ORGANS

*EXTERNAL FAK (u8) (48) (48)
FIRROSARCONMA 1 (2%)

MUSCULOSKELETAL SYSTEN

*MUSCLE HIP/THIGH {43} (u8) usg)
EHABDOMYOSARCONMA 1 (2%)

BODY CAVITIES

B L g TS -

# NUMBFE OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBFR CF ANIMALS NECROPSIED



TABLE Bl (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
05-0037 05-3058 05-0059

ANIMAL DISPOSITICN SUMMARY

ANIMALS INITIALLY IN STUDY 50 50 50
NATUFAL DEATH® 3 4 6
MORIBUND SACRIFICE 1 2
SCHEDPULED SACRIFICE 5 5
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 42 44 36
RNIMAL MISSING 1 1

@ INCLUDES AUTOLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 17 24 21
TOTAL PRIMARY TUMORS 21 3 30

TOTAL ANIMALS #ITH BENIGN TUMORS 2 7 8
TOTAL BENIGN TUMORS 3 7 9

TOTAL ANIMALS WITH MALIGNANT TUMORS 15 21 17
TOTAL MALIGNANT TUMORS 18 23 20

TOTAL ANIMALS WITH SECONDARY TUMORSH
THTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EENIGN OR MALIGNANT 1
TOTAL UNCZRTAIN TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
FRI4ARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMOKS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SFCONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVF INTO AN ADJACENT ORGAN

.................................. - e e - -



TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH APC

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0037 06~-0058 06-0059
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 1 1
ANIMALS NECROPSIED 48 45 u7
ANIMALS EXAMINED HISTOPATHOLOGICALLY ¥¥ 47 45 47
INTFGUMENTARY SYSTEM
*SUBCUT TISSUE (48) 45) (u7)
LEIOMYOSARCOMA 1 (2%)
RESEIRATORY SYSTEM
#LUNG (46) 45) “mn
HEPATOCELLULAR CARCINOMA, METAST 1 (2%) 1 (2%)
ALVEOLAR/BRONCHIOLAR ADENOMA 3 (7%) 7 (16%) 2 (4%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (2%) 3 (6%)
HEMATOBOIETIC SYSTEM
*MUITIPLE ORGANS (48) (45) “7)
MALIGNANT LYMPHOMA, NOS 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 2 (4%) 4 (9%) 1 (2%)
#SPLEEN (46) ) 47
HEMANGIOMA 1 (2%)
HEMANGTOSARCOMA 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#SUBMANDIBULAR L.NODE (39) (34) (38)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (3%)
#MESENTERIC L. NODE (39) (34 (38)
MALIGNANT LYMPHOMA, NOS 1 (3%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPF 1 (3%) 1 (3%)
$LIVER 7 (u5) 47)
MALIG.LYHPHOMA, HISTIOCYTIC TYPE 1 (2%)
#PEYERS PATCH (uu) u5) (46)
e MALIG. LYMBHOMA, HISTIOCYTIC TYRPE_ e ome e RN Y 4. IS

# NUMBER OF ANIMALS WITH TISSUP EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
*¥CLURES PARTIALLY AUTOLYZEL ANIMALS



TABLE B2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0037 0b-0058 Ne-0059
#THYMUS (31 (39) (42)
MALIGNANT LYMPHOMA, NOS 1 (3%}
CIFCULATORY SYSTEM
NONE
DIGESTIVE SYSTEM

¥LIVER (47) (45) (47)
HEPATOCELLULAR CARCINOMR 1 (2%) 2 (4%) 3 (6%)
FIBRUCSAPCOMA 1 (2%)

#STONMACH (u4a) (43) (45)
SQUAMOUS CELL PAPILLOMA 1 (2%)

#COLON (40) (4w (43)
LETOMYOSARCOMA 1 (3%)

URINARY SYSTEHN

NONF

ENCCCRINE SYSTEM

#PITUITARY (42) (38) [CRD}
CARCINOMA ,NOS 1 (2%)

ADENOMA, NOS 2 (5%) 4 (11%) 2 (5%)

#ADRENAL (45) “2) (46)
PHEOCKHROMOCY TONR 1 (2%)

#THYROID (u3) 31 (45)
FOLLICULAR-CELL ADENOMA 1 (2%)
FOLLICULAR~CELL CARCINOMA 1 (2%)

REPFODUCTIVE SYSTEM
#UTER (45) [CE)] (46)

us
LIIQUYOSARCOMA . iie v anm e 3 dRBL e e s e -

# NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUM3ER OF ANIMALS NECROPSIED



TABLE B2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0037 06-0058 06-0059
FNDOMETRIAL STROMAL POLYP 3 (71%)
HEMANGIOMA 1 (2%)

*OVARY (45) (us) u2)
TUBYULAR ADENOMA 1 (2%)

SEECIAL SENSE ORGANS

*HARDERIAN GLAND (48) (45) )
PAPTLLARY ADENOMA A 1 (2%)

MUSCULOSKELETIAL SYSTEM

NONE

BOLY CAVITIES

ANIMAL DISPCSITICN SUMMARY

ANTMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATH? 6
MORIBUND SACRIFICE 2
SCHELCULED SACRIFICE 5
MCCIDENTALLY KILLED 1
TERMINAL SACRIFICE 37 43 41
ANTHMAL MISSING 1 1

# NUMBTR C
* NUMBEE O



TABLE B2 (CONCLUDED}

CONTROL (UNTR) LOW DOSE HIGH DOSE
06~0037 06-0058 06-0059
TUMOER SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 29 17 14
TOTAL PRIMARY TUMORS 24 20 19
TOTAL ANIMALS WITH BENIGN TUMORS 11 11 6
TOTAL BENIGN TUMORS 11 12 7
TOTAL ENIMALS WITH MALIGNANT TUMORS 1 8 1
TOTAL MALIGNANT TUMOES 13 8 12
TOTAL AMIMALS WITH SECONDARY TUMORS# 1 1
TOTAL SECONDARY TUMORS 1 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PETMPEKY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PKIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

B-9






APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH APC






TABLE Ci

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS TREATED WITH APC

CONTROL (UNTR)

01-0055

LOW DOSE

01-0058

01-0059

ANIMALS INITIALLY IN STUDY
ANIMALS MISSING
ANIMALS NECROPSIED

ANIMALS EXAMINED HISTOPATHOLOGICALLY ¥¥

INTEGUMENTARY SYSTEM

*SKIN
EPIDFRMAL INCLUSION CYST
INFLAMMATION, NECROTIZING
INFLAMMATION, ACUTE PFOCAL
ABSCFSS, NOS

(49)

RESPIRATORY SYSTEH

#LUNG/BRONCHUS
ABSCESS, NOS

#LUNG
BRONCHOPNEUMOKRIA, NOS
HYPERPLASIA, ALVEOLAR EPITHELIUM

HEMATOPOIETIC SYSTEM

#BONE MARROW
MYELOFIBROSIS

#SPLEEN
INFARCT HEMORRHAGIC
HYPERPLASIA, NOS
HEMATOPOIESIS

#LYMPH NODE
FIBROSIS

#PANCREATIC L.NODE
INFLAMMATION, ACUTE/CHRONIC

#ILTOCOLIC LYMPH NODE
.—__LYMPHADENOPATHY

(47)
1 (2%)

(47

(46}

(7
1 (2%)

(42)

(42)
1 (2%)

(42}

10280

1 (2%)

1)
1 (2%)

“1

(1)

(49)

(49)

(47)

(49)

1 (2%)

(12)

(42)

(42)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0955 01-0058 01-0059
CIRCULATORY SYSTEM

#HEART u7) (59) (49)
PTRIPRTERITIS 1 (2%)

#MYOCARDIUM 47) (59) (49)
DEGENERATION, NOS 10 (21%) 17 (34%) 14 (29%)

#CARDIAC VALVE (47) (50 (49)
INFLAMMATION, CHRONIC 1 (2%)

*PULMONARY ARTERY (47) (50) (49)
MINEFALIZATION 1 (2%)

DIGESTIVE SYSTEM

#1IVER (47) (50) (49)
INFLAMMATION, NECROTIZING 1 (2%) 1 (2%)
TEGENERATION, HYALINE 1 (2%)

NECRCSIS, FOCAL 1 (2%)

MFTAMORPHNSIS PATTY 3 (6%)

FOCAL CELLULAR CHANGE 12 (26%) 1 (2%) 3 (6%)
HYPERPLASIA, FOCAL 1 (2%)

#*LIVER/CFNTRILOBULAR (47) (50) (49)
NECROSIS, NOS 3 (6%) 1 (2%)

*BILF DUCT (47) (59) (49)
HYPEPPLASIA, NOS 4 (9%)

#FANCRFA S (45) un u7)
INFLRMMATION, ACUTE/CHRONIC 1 (2%)

FIBROSIS 1 (2%)

#PANCRFATIC ACINUS (45) (47) w?)
ATPOPHY, NOS 3 (7%) 2 (u%)
ATROFHY, FOCAL 1 (2%)

HYPERPLASIA, NOS 1 (2%)

#STOMACH (47) u7)
VLCEF, NOS
INFLAMMATION, ACUTE

_HYPEFPLASIA, EPITHELIAL_ VAN CE.) N

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



TABLE C1 (CONTINUED)

CONTKOL (UNTR) LOW DOSE HIGH DOSE
01-0055% 01-0058 01-0059
URINARY SYSTEM

#KIDNEY w7 (50) (49)

CYST, NOS 1 (2%)
GLOMERULONEPHRITIS, NOS 1 (2%)
INFLAMMATION, CHRONIC 39 (83%) 42 (8u4%) 40 (82%)

#URINARY BLADDER (47) (49) (u8)
HYPFRPLASIA, EPITHELIAL 1 (2%) 1 (2%)

ENCCCRINF SYSTFHM

#PITUITAFY un (47 (ut)
COLLOID CYST 1 (2%)
HYFERPLASIA, NOS 1 (2%)

HYPERPLASIA, FOCAL 3 (6%) 3 (6%) 5 (11%)

#ADKENAL u7) (49) (48)
HYPERPL> STA, FOCAL 1 (2%)

#ADRENAL CORTEX un u9) (48)
HYPERPLASIA, FOCAL 6 {12%) 5 (10%)

#ADRENAL MEDULLA (%)) (49) (48)
FYPFRPLASIA, NODULAR 3 (6%) 1 (2%) 2 (4%)
HYPFPPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 2 (u%)

#THYROID (46) (48) (46)
FOLLICULAR CYST, NOS 1 (2%)
HYPERPLASIA, C-CELL 4 (9%) 1 (2%) 1 (2%)

#PARATHYROID (24) 27N (25)
HYPEEPLASIA, NOS 1 (4%)

REPROCUCTIVE SYSTEM

*MAMMARY GLAND (47 (50) 49)

GALACTOCELE 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)

*DPENIS (u7) (50) (49)

o INFLAMMATION, ACUTE NECEOTIZING . _ . o c;mecmos cmon e e o——————— -t 2 Al

# NUMBER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED



TABLE C1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0055 01-0058 01-0059

*PRFPUTIAL GLAND 7 (50) (49)
INFLAMMATION, ACUTE 1 (2%)

#PROSTATT (46) (14 (49)
INFLAMMATION, ACUTE 7 (15%) 5 (11%) 1 (2%)
INFLMMMATION, ACUTE FOCAL 3 (7%) 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 2 (u%)

INFLAMMATION, CHRONIC 1 (2%) 1 (2%)

#TESTTS %) (49) (49)
DCZGENERATION, NOS 1 (2%)

NFCROSIS, DIFFUSE 1 (2%)

#TESTIS/TUBULE (7 (49) 49)
DEGENEFATION, NOS 1 (2%) 11 (22%) 10 (20%)

NEFVCTS SYSTEM

SPECIAL SENSE ORGANS

*EYF (47) (59) (49)
INFLAMMATION, CHRONIC 1 (2%)
CATAFACT 3 (6%)

*EYE/PETINA (47 (50) (49)
DIGENTIRATION, NOS 1 (2%) 2 (u%)

BODY CAVITIES

*MESEKTFRY (47) (59 (49)
OPRIARTERITIS 1 (2%)

ALL CTHEF SYSTEMS

WGHGRE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBFR OF ANIMALS NECROPSI®D



TABLE C1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
01-0055 01-2058 01-0059
SPECIAL MORPHOLOGY SUMMARY
NO LESTON RFPORTED 2
ANIMPL MISSING/NO NECROPSY 2
AATOLYSYS/NO NECROPSY 1 1

& NUMBER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

C-7



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

CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0055 02-0058 02-0059
ANIMALS INITIALLY IN STUDY 50 50 250
ANIMALS MISSING 2
ANIMALS NECROPSIED 48 50 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 47 50 49
INTEGUMENTARY SYSTEM
NONE
RESFIRATORY SYSTEHM
#LUNG/BRONCHUS (u7) (u8) u5)
BRONCHIECTASIS 1 (2%)
#LUNG (47) (48) (45)
BRONCHOPNEUMONIA SUPPURATIVE 1 (2%)
HEMATOPOIETIC SYSTEM
#BONE MARROW (45) (46) (46)
MYELOSCLEROSIS 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 2 (u%) 1 (2%)
#SPLEEN 47 (48) (45)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 1 (2%)
HEMATOPOIESIS 1 (2%) 2 (4%)
CIRCULATORY SYSTEM
#HERRT 7 (48) ws)
THROMBUS, MOURAL 1 (2%)
$MYOCARDIUM (47 (u8) (46)
DEGENERATION, NOS 7 (15%) 5 (10%) 5 (11%)
#ENDOCARDIUM (u7 (4 8) (46)
o INELAMMATION, CHRONIC_ _____ mmmmnme—————————t e dARL

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

@ 50 ANIMAL WERE INITIALLY IN THE STUDY, BUT 1 ANIMAL WAS FOUND TO BE A MALE ANINAL



TABLE C2 (CONTINUED)

CONTKOL (UNTR) LOW DOSE HIGH DOSE
02-0055 ¢2-0058 02-0059
DIGESTIVF SYSTEN
#LIVER u7) 47 (45)
DEGENERATION, NOS 1 (2%)
METAMORPHOSIS FATTY 2 (4%)
FOCAL TELLULAR CHANGE 25 (53%) 26 (55%) 22 (49%)
EFPATOCYTOMEGALY 2 (4%)
HYPERPLASIA, FOCAL 1 (2%)
ANGIECTASIS 1 (2%)
$LIVFR/CFNTRILOBULAR 7 7). (45)
NPFCROSIS, NOS 1 (2%)
#LIVFR/PFRIPOKTAL (47) ©7) (45)
INFLAMMATION, CHRONIC 1 (2%)
*BILE DUCT (48) (€3] (49)
INFLAMMATION, CHRONIC 1 (2%)
HYPERPLASIA, NOS 2 (u%) 1 (2%)
#PANCREAS (46) (46) (44)
INFLAMMATION, CHEONIC 1 (2%)
#PANCKEATIC ACINUS (46) (46) (44)
ATROPHY, NOS 8 (17%)
#STOMACH (46) (u6) (45)
INFLANMATION, FOCAL 1 (2%)
URINARY SYSTEM
#KIDNFY 47 (47) (46)
HYDRONPPHROSIS 1 (2%
INFLAMMATION, CHRONIC 29 (62%) 14 (30%) 20 (43%)
POSTMOPTEM CHANGE 1 (2%)
NECROSIS, MEDULLARY 1 (2%)
#KIDNEY/CORTTX @7) “7) (46)
CYST, NOS 1 (2%
#KIDNEY/PFLVIS 47 (CY)) (46)
NECRCSIS, MEDULLARY 3 (71%)
. PLASIA, BRITHELIAL .. o e micmcccerceamcm e mmeeen e e B AR Lo

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

C-9



TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
02-0055 n2-0058 02-0059
#URINARY ELADDER (47) “n (46)
CALCULUS, NOS 1 (2%)
ENDCCRINF SYSTEM
#PITUITARY (46) () (43)
COLLOID CYST 1 (2%)
HYPERPLASIA, NOS 1 (2%)
FYPERPLASIA, FOCAL 1 2%) 1 (2%
#ADRFNAL CORTZ=X (47) u3) (44)
CYST, ¥OS 1 (2%)
HEMORRHAGIC CYST 1 (2%)
DEGENTRATION, NOS 3 (6%)
METAMORPHOSIS FATTY 1 (2%) 2 (5%)
HYPERPLASIA, NODULAR 2 (4%)
HYPFRPLASIA, FOCAL 3 (6%) 3 (6%) 7 (16%)
#ADRENAL MEDULLA (47) (43) (44)
THROMBOSIS, NOS 1 (2%)
HYPFRPLASIA, FOCAL 1 (2%) 1 (2%
#THYROID (u6) (46) (43)
HYPERPLASIA, C-CELL 4 (9%) 2 (4%) 2 (5%)
REPROCUCTIVE SYSTEM
*MAMMARY GLAND (48) (59) u9)
DILATATION/DUCTS 3 (6%)
GALACTOCELE 7 (15%)
HYPERPLASIA, NOS 4 (8%)
*MAMMARY DUCT (48) (50) (49)
FIBROSIS 2 (U%R)
#*CLITORAL GLAND (u8) (50) u9)
CYSTIC DUCTS 1 (2%)
*VAGINA (48) (59) 49)
INFLPMMATION, ACUTE 1 (2%)
#UTERUS (47) u38) (46)
e HIDBOMITRA e mcemn 2L BB I A ) MU T ¢:}. 7 NS

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

C-10



TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
02-1055 02-2058 02-0059
PYOMETRA 1 (2%)

#UTERUS/ENDOMETRIUN 47) (48) (46)
INFLAMMATION, ACUTE 9 (19%) 3 (6%) 2 (%)
INFLAMMATION, CHRONIC 1 (2%)

HYPEFFPLASIA, CYSTIC 3 (6%) 8 (17%) 1 (2%)
HYPEPPLASIA, STROMAL 1 22%)

#OVARY/OVIDUCT (47) (u8) (46)
INFLAXMATION, ACUTE 3 (6%) 1 (2%)
INFLAMMATION ACTIVE CHRONIC 1 (2%)

INFLAMMATION, CHRONIC 1 (2%)

#0OVARY (u6) (43) (45)
TNFLAMMATION, CHRONIC 1 (2%)

#OVARY/FOLLICLS (46) u8) (u5)
HYPFRPLASIA, NOS 1 (2%)

NEEVOUS SYSTEY

NONT

SPECIAL STNSE ORGANS

*FYF (48) (50) (49)
CATARACT 1 (2%) 7 (14%)

*TYT/COFNTA (u8) (59 (49)
TNFLAMMATION, ACUTE 1 (2%

*FYE/RETTNA (48) 50 “9)
DEGENFRATION, NUS 1 (2%) 7 (14%

MUSCULOSKEIETAL SYSTEM

*BONE (48) (50) (49)
0STEOSCLIROSIS 1 (2%)

*AEDOMINAL MUSCLFE (48) (59) (49)
DEGFNERATION, NOS 1 (2%)

BODY CAVITIES

*PLFURA (48) (59) (49)

ca-INELAMMATION, CHRONIC . .l (28 e e ams em o s eme ame o

# NUMBTR OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBFR OF ANIMALS NECROPSIED



TABLE C2 (CONCLUDED)

02-0055 02-0058 02-0059
*EFICARDIUM {(48) {50) {49)
INFLAMMATION, CHRONIC 1 (2%)
ALL CTHEE SYSTEMS
NONE
SPECIAL MORFHOLOGY SUMMARY
NO LESION REPORTED 1 3
ANIMAL MISSING/NO NECROPSY 2
AUTO/NECROPSY/HISTO PFRF . 1
AUTO/NECROPSY/NO HISTO 1

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

C-12



APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH APC






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

CONTEOL (UNTR) LOW DOSE HIGH DOSE

05-0037 05-0058 05-0059
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 1 1
ANIMALS NECROPSIED 48 [ 48
ANIMALS EXAMINED HISTOPATHOLOGICALLY ** 48 u7 u8
INTEGUMENTARY SYSTEM

*SKIN (48) (48) (u48)
INFLAMMATION, NOS 1 2%)
ABSCESS, NOS 1 (2%)

FIBROSIS 1 (2%)
ALOPECIRA 1 (2%)

*SUBCUT TISSUE (u8) (48) (48)
INFLAMMATION, CHRONIC 1 (2%)
NECROSIS, NOS 1 (2%)

RESEIFATORY SYSTEM

#LUNG/BRONCHUS (u8) (u6) u7)
INFLAMMATION, NOS 1 (2%)

INFLAMMATION, FOCAL 1 (2%)

#LUNG (u8) (46) (47)
INFLAMMATION, NOS 1 (2%)

INFLAMMATION, INTERSTITIAL 14 (29%) 1 (2%) 1 (2%)
HYPERPLASIA, EPITHELIAL 2 (u%)

#LUNG/ALVEOLI (48) (u6) (47)
INFLAMMATION, FOCAL 2 (4%)

FIBROSIS, FOCAL 1 (2%)
HEMATOPOIETIC SYSTEM

#BONE MARROW U7 (45) us)
HYPEEPLASIA, HEMATOPOIETIC 1 (2%

#SPLEEN umn (46) (46)

e HEMORRHAGIC CYST e um e —————— 1_125%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
*%:, XCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
05-0037 05-0058 05-0059

INFLAMMATION, NOS 1 (2%)
HYPRRPLASIA, NOS 2 (4%) 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 2 (u%) 3 (7%) 3 (TR
HYEFFPLASIA, ERYTHROID 2 (4%)
HYPERPLASIA, RETICULUM CFLL 1 (2%)
HYPEFPLASIA, LYMPHQID 2 (4%)
HEMATOPOIESIS 1 (2%)

#LYMPH NQODE (uu) (4u) 41y
HEMORRHAGIC CYST 1 (2%)
INFLAMMATION, NOS 13 (30%)
DEGFNFRATION, CYSTIC 1 (2%)
HYPFRPLASIA, NOS 2 (5%)
HYPEFPLASIA, HEMATOPOIETIC 1 (2%)
HYPERPLASIA, LYMPHOID 2 (5%)
MYFLOID MITAPLASIA 2 (5%)

#MEDIASTINAL L.NODE (4y) [CE)) (41)
NECRCSIS, NOS 1 (2%)

¢ABDOMINAL LYMPH NODF (uua) (uu) (3}
HYPFFPLASIA, LYMPHOID 1 (2%)

$PANCREATIC L.NODE (4y4) (uu) (41)
INFLAMMATION, NOS 1 (2%)

#MESENTFRIC L. NODE (us) (uy) [CS))
HEMOF RHAGR 1 (2%)
INFLAMMATION, NOS 9 (20%) 1 (2%)
LYMEEADENOPATHY 26 (53%) 18 (4u%)
HYPPRPLASIA, LYMPHOID 1 (2%)

*THYMUS (34) (35) (31
NECROSIS, NOS 1 (3%)

CIRCULATORY SYSTEM

#HEART /VENTRICLE (48) “wn (CH]
MILANTN 2 (4%)

*MYOCARDIUM (48) “n u7)
INFLAMMATION, INTERSTITIAL 2 (4%)
FIBROSIS S (10%)

*BLOOD VESSEL (48) (48) (48

wee-LNELAMMATION, NOS__ . ... 2. M8%0 e——— e e b e

# NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICRCSCOPICALLY
* NUMBFTR OF ANIMALS NECROPSIED

D-4



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
95-0037 05-0058 05-0059
*PULMONARY ARTERY (48) u8) (48)
MINFFALIZATION 2 (4%)
DIGFSTIVF SYSTEM
#SALIVARY GLAND (47) (u6) “5)
INFLAMMATION, NOS 2 (u%)
PERIVASCULAR CUFFING 1 (2%)
#LIVER (u48) (u6) (47
NECROSIS, FOCAL 13 (27%)
KETAMORPHOSIS FATTY 3 (6%) 1 (2%)
HYPERPLASIA, NODULAR 2 (u%)
HYPERPLASTIC NODULE 1 (2%)
HYPERPLASIA, FOCAL 1 (2%) 1 (2%)
HYPERPLASIA, DIFFUSE 1 (2%)
ANGIFCTASIS 1 (2%) 1 (2%)
MYFLOID METAPLASIA 1 (2%)
#LIVER/HEPATOCYTES (48) (46) u7)
DEGENFRATION, NOS 1 (2%)
*GALLBLADDER (48) (u8) (u8)
TNFLAMMATION, FOCAL 1 (2%)
#PANCREAS (48) (45) (45)
CYSTIC DUCTS 1 (2%)
INFLRMMATION, XOS 7 (15%)
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
DEGENERATION, CYSTIC 1 (2%)
METAMORPHOSIS FATTY 1 (2%)
#PANCREATIC DUCT (48) (45) (45)
HYPERPLASIA, NOS 1 (2%)
#PANCREATIC ACINUS (u8) (45) (45)
BTROFHY, NOS 1 (2%)
HYPERTROPHY, FOCAL 1 (2%)
HYPEFPLASIA, POCAL 1 (2%)
#STOMACH (47) (43) (46)
e INFLAMMATION, NOS__ . mmcen 13 28R) o oo e e mammm

# NUMBER OF ANIMALS WITH TISSUT EXAMINED MICROSCOPICALLY
* NUMBEL OF ANIMALS NECROPSIED



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
05-0037 05-0053 05-0059

ULCER, NOS 1 (2%)
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, INTERSTITIAL 1 (2%)
HYPFRPLASIA, NOS 1 (2%)
HYPTCFPLASIA, FOCAL 1 (2%)
HYPEKKFRATOSIS 3 (6%)
ACANTHOSIS 3 (6%)

#GASTRIC MUCOSA (u7) (43) (46)
HYPFRPLASIA, FOCAL 1(2%)

#PEYEES PATCH (48) u5) “5)
HYPERPLASIA, WOS 2 (4%} 1 (2%)
HYPERDLASIA, LYMPHOID 2 (u%)

¥ILEUN (48) u5) (45)
HEMOFEHAGE 1 (2%)
INFLAMMATION, NOS 2 (4%)

#COLON (45) (45) (38)
PARASITISM 1 (2%}

TRINARY SYSTEM

#KIDNFY un 0% (46)
CYST, NOS 1 (2%) 1 (2%)
GLOMFRULONEPHRITIS, NOS 6 (13%) 9 (19%) 7 (15%)
INFLAMMATION, NOS 1 {2%)
INFLPMMATION, INTERSTITIAL 23 (49%) 1 (2%)
FIBRCSIS, DIFFUSF 1 (2%)

#KIDNFY/TUBULE (47) [CX)) (46)
NECRCSTS, FOCAL 1 (2%)

$KICNTY/PRLVIS un [CR)) (46
INFLAMMATION, ACUTF/CHRONIC 1 {2%}

#URINARY BLADDER (48) (u7) (44}
INFLRAMMATION, NOS 4 (8%)
HYPEFPLASIA, EPITHELIAL 9 (19%)

ENDOCRINF SYSTEM
#PITUITARY (42) (30) (35)
~.-BYPEERLASIA, NOS . . ... .seemean 3 TR e e L3R L

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



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
05-0037 05-0058 05-0059
HYPEFPLASIA, FOCAL 3 (7%)
#ADFENAL CORTEX (45) (46) (46)
NODULE 1 (2%)
HYPEPTROPHY, POCAL 1 (2%)
HYPFRPLASIA, NOS 1 (2%)
#ADPENAL MEDULLA (45) (46) (46)
DEGENERATION, NOS 1 (2%)
HYPEFPLASIA, NODULAR 1 (2%)
#THYROID (47) (42) (42)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
HYPERPLASIA, PAPILLARY 1 {2%)
HYPFRPLASIA, FOLLICULAR-CELL 1 {2%)
#PANCRFATIC ISLETS (48) (u5) (45)
HYPEEPLASIA, NOS 2 (4%)
REEFROCUCTIVE SYSTIM
*PEFPUTIAL GLAND (48) (48) (48)
ABSCTSS, NOS 2 (4%)
*TESTIS (47) (7 (46}
FIBROSIS 1 (2%)
NEGENEPATION, NOS 1 (2%)
$TESTIS/TUBULF [T 7 (46)
DEGENERATION, NOS 4 (9%) 11 (23%) 1 (2%)
NEERVCUS SYSTEM
#CEREBEAL CORT®X (48) (46) 7
MINFFALIZATION 3 (6%)
SPECIAL SENSE ORGANS
NONE

C e e e in e e e - Am e mem e s e . smiam o e
8 NUMBEF OF ANIMALS WITH TISSUZ TXAMINED MICROSCOPICALLY
* NUMBEEX OF ANIMALS NECROPSIEC

D-7



TABLE D1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
95-1037 05-0058 05-0059
BODY CAVITIES
NONE
ALl CIHEK SYSTEMS
NON®
SPTCIAL MORPHOLQGY SUMMARY
NO LFSION REPORTED 6 13
ANIMAL MISSING/NO NEICROPSY 1 1
AUTO/NECROPSY/NO HISTO 1
AUTOLYSIS/NO NECROPSY 2 1 1

# NUMBFE OF ANIMALS WITH TISSUT EXAMINED MICROSCOPICALLY
* NUMBFTR OF ANIMALS NECROPSIED

D-8



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

CONTROL {(UNTR) LOW DOSE HIGH DOSE
06-0037 06-0058 06-0059
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 1 1
ANIMALS NECROPSIED 48 45 47
ANIMALS EXAMINED HISTOPATHOLOGICALLY ** 47 45 47
INTEGUMENTARY SYSTEM

*SURCUT TISSUE (48) (45) w7)
MINERALIZATION 1 (2%

FIBROSIS vo2x)
RESPTRATORY SYSTEM

#LUNG/BRONCHUS (46) (45) (u7)
INFLAMMATION, FOCAL 1 (2%)

#LUNG (46) (45) (47)
INFLAMNMATION, INTERSTITIAL 10 (22%)

HYPERPLASIA, EPITHELIAL 3 (7%)
HYPERPLASIA, ADENOMATOUS 1 (2%
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)

HEMATOPOIETIC SYSTEM

#BONE MARROW (us) uu) (un
MYELOFIBROSIS 1 (2%) 2 (5%)

MYELOSCLEROSIS 3 (7%)

#SPLEEWN (46) {44) (u7)
HEMORRHAGIC CYST 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 16 (35%) 7 (16%) 2 (u%)
HYPERPLASIA, ERYTHROID 6 (13%)

HYPERPLASIA, RETICULUM CELL 1 (2%) 3 (6%)
HYPERPLASIA, LYMPHOID 10 (22%) 2 (4%)
HEMATOPOIESIS 1 (2%)
MYELOPOIESIS 1 (2%)
#LYMPH NODE (39) (34) (38)
SO o8 4% R (o SRS (N . ) B,

# NUMBER OF ANINMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
#%EUCLULES PARTIALLY AUTOLYZEL ALINALS



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
6-0037 06-0053 06-0059
INFLAMMATION, NOS 15 (3€%)
HYPEFPLASIA, NOS 1 (3%)
RETICULOCYTOSIS 1 (3%)
HYPERPLASIA, HEMATOPOIETIC 2 (5%)
MYELGID METAPLASIA 1 (3%)
#SUBMANLCIBULAR L.NODE (39) (34) (38)
HYPFRPLASIA, RETICULUM CELL 1 (3%)
#MEDTASTINAL L.NODE (39) (34) (38)
HYEERPLASIA, LYMPHOID 1 (3%)
#PANCREATIC L.NODF (39) (34) (38)
HYPERPLASIA, LYMPHOID 1 (3%)
#MESENTFRIC L. NODE (39) (34) 38)
LYMPHADENOPATHY 3 (9%) 4 (11%)
*#THYNUS (31 (39) 42)
HYPERKPLASIA, LYMPHOID 1 (3%) 1 2%
CIRCUIATORY SYSTEM
#HEART/VENTRICLE (46) (45) (47)
MELANIN 4 (9%)
DIGESTIVE SYSTEM
#SALIVAEY GLAND (45) (43) “7)
INFLAMMATION, NOS 2 (4%)
PERIVASCULAR CUFFING 4 (9%)
#LIVER [T} (45) (u7)
INFLAMMATION, NOS 1 (2%)
DEGENTRATION, NOS 1 (2%)
NECROSIS, FOCAL 22 (47%)
HEPATOCYTOMEGALY 1 (2%) 2 (u%)
HYPEFTROPHY, FOCAL 1 (2%)
HYPERPLASTIC NODULE 1 (2%) 1 (2%)
HYPEKPLASIA, FOCAL 1 (2%) 1 (2%)
ANGIFCTASIS 1 (2%) 2 (4%) 3 (6%)
HEMATOPOIESIS 3 (6%
*GRALLELADDER (u8) (45) u7)
e nn INELAMMATION . NOS | . .o emed o d0 e s e e

# NUMBFR OF ANIMALS WITH TISSUF EXAMINED MICRCSCOPICALLY

* NUMBER OF ANIMALS NECROPSIFD

D-10



TABLE D2 (CONTINUED)

CONTROL (UNTR) LO¥ DOSE HIGH DOSE
06-0037 060058 06-0059

#BILE DUCT (u8) (45) “7)
INFLAMMATION, NOS 1 (2%)

¥PANCRFAS (44) (4u4) (CYA)
DILATATION/DUCTS 1 (2%)
CYSTIC DUCTS 1 (2%)
INPLAMMATION, NOS 5 (11%)
FIBROSIS 1 (2%)
PEFIARTERITIS 1 (2%)

#PANCREATIC DUCT (4u) (64) 47
LYMPROCYTIC INPLAMMATORY INFILTR 1 (2%)

#PANCREATIC ACINUS (a4) (44) (47)
ATROPHY, NOS 1 (2%

#STOMACH (44) (43) (45)
INFLAMMATION, NOS 7 (16%)
ULCFR, NOS 1 (2%)
INFLAMMATION, FOCAL 1 (2%) 1 (2%)
ULCER, POCAL 1 (2%
INFLAMMATION, ACUTE FOCAL 1 (2%)
GRANULOMA, NOS 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPEFPLASIA, EPITHELIAL 1 (2%)
HYPEFPLASIA, ADENOMATOUS 1 (2%)
HYPERKERATOSIS 1 (2%)
BCANTHOSIS 1 (2%)

$GASTRIC MUCOSA (b6) (43) (45)
HYPFFPLASIA, FOCAL 1 (2%)

#PEYTRS PATCH (44) (45) (46)
HYPFEPLASIA, NOS 1 (2%)

#ILEUN (uu) “5) (46)
2MYLOIDOSIS 1 (2%)

URINARY SYSTEM

#KIDNFY (u6) (45) “7)
CYST, NOS 1 2%)

.. BLOMERULONERHRITIS, NOS . .| .. . ... M8 53080 3 dIR) e s =

# NUMBERK OF ANIMALS WITH TISSUR FXAMINED XICROSCOPICALLY
* NUMBFR OF ANIMALS NECROPSTED



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-9037 06-0058 06-0059
INFLAMMATION, INTERSTITIAL 16 (35%) 2 (4%) 5 (11%)
NSPHROPATHY 1 (2%)
#KIDNEY/PFLVIS (46) (45) u7)
LYMPEOCYTIC INFLAMMATORY INFILTR 1 (2%)
#URINARY BLADDER (46) (u4) 6)
INFLAMMATION, NOS 4 (9%)
HYPERPLASIA, EPITHELIAL 10 (22%)
ENDCCKINE SYSTEM
#PITUITARY (42) (38) [CR))
HYPEEPLASIA, FOCAL 6 (1u%)
#ADRPNAL CORTEX (45) (42) (46)
MODULE 3 (1%
MFTAMORPHOSIS FATTY 1 (2%)
HYPEFPLASIA, FOCAL 1 (2%)
$THYROID (43) (310 (45)
FOLLICHLAR CYST, NOS 1 (2%)
INFLAMMATION, NOS 1 (2%)
HYFFRPLASIA, FOLLICULAR-CELL 1 (2%)
REPECDUCTIVE SYSTEM
*MAMMARY GLAND (48) (45) (47)
GALACTOCELE 1 (2%)
HYFEFPLASIA, NOS 4 (8%)
$UTERUS (45) u3) (46)
LYMPHANGIRCTASTS 1 (2%)
HYDRUMETRA 1 (2%) 7 (156%) 9 (20%)
INFLAMMATION, NOS 1 (2%)
EYOMFTRA 1 (2%)
INFLAMMATION, ACUTE 1 (2%)
ABSCFSS, NOS 3 (%)
FIBRCSIS 1 (2%)
#UTERUS/FNDOMETRIUM (u5) (43) (46)
INFLAMMATION, NOS 10 (22%) 4 (9%)
emdNELAMMATION, SURPURATIVT | L. L. 4 J9B)h e e e s = mam s =

# NUMBEF OF ANIMALS WITH TISSUZ FXAMINED MICROSCOPICALLY
* NUMBEE QF ANI®MALS NECROPSITED



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06-0037 06-0058 06-0059
INFLAMMATION, ACUTE 1 (2%)
ABSCESS, NOS 1 {2%)
HYPERPLASIA, NOS 4 (9%)
HYPFEPLASIA, CYSTIC 18 (40%) 33 (77%) 23 (50%)
HYPFFPLASTIA, ADENOMATOUS 1 (2%)
HYPERFLASIA, STROMAL 1 (2%)
METAPLASIA, SQUAMOUS 1 (2%) 1 (2%)
#UTTRUS/MYOMETRIUH (45) 3 (46)
LYMPHOCYTIC INFLAMMATORY INFILTE 1 (2%)
#OVARY/OVIDUCT (45) (u3) 46)
INFLAMMATION, NOS 5 (11%)
INFLAMMATION, SUPPURATIVE 2 (5%)
INFLAMMATION, CHRONIC 1 (2%)
FOVARY (45) (45) (42)
CYST, NOS 3 (7%)
TNFLAMMATION, NOS 4 (9%)
LYMPEOCYTIC INFLAMMATORY INFPILTR T 2%)
INFLAMMATION, SUPPURATIVE 10 (22%)
ABSCESS, NOS 4 (9%)
DEGENERATION, CYSTIC 1 (2%)
HYPEFPLASIA, NOS 1 (2%)
NERVCUS SYSTEN
$BRAIN (44) (45) (45)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
INFLAMMATION, ACUTE/CHRONIT 1 (2%)
SPECIAL SENSE GRGANS
NONE
¥USCULOSKELETAL SYSTEM
*BONE (48) (45) “7)
RESORPTION 3 (6%)

BORY CAVITIES

R 1 O U

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

D-13



TABLE D2 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
06£=-0037 06-2053 06~0059
ALL OTHER SYSTEMS
OMENTUM
NECRGSIS, FAT 1
SPECIAL MOFPHOLOGY SUMMAKRY
NGO LESTON REPORTED 1 2 6
ANTHMAL MISSING/NO NECROESY 1 1
AUTO/NTCRCPSY/HISTO PERF 2
AUTO/NECROPSY/NO HISTO 1
AOTOLYSIS/NO NECROPSY 2 4 2

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

D-14
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