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FOREWORD: This report presents the results of the bioassay of
acronycine conducted for the Carcinogenesis Testing Program,
Division of Cancer Cause and Prevention, National Cancer
Institute (NCI), National Institutes of Health, Bethesda,
Maryland. This 1is 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 greater incidence of cancer than control animals,
do not necessarily mean that the test chemical is not a carcino-
gen, inasmuch as the experiments are conducted under a limited
set of circumstances. Positive results demonstrate that the test
chemical is carcinogenic for animals under the conditions of the
test and indicate that exposure to the chemical is a potential
risk to man. The actual determination of the risk to man from
animal carcinogens requires a wider analysis.

CONTRIBUTORS: This bioassay of acronycine was conducted by
Southern Research Institute, Birmingham, Alabama, 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 and doses were determined by Drs. D. P.
Griswoldl, J. D. Prejeanl, E. K. Weisburgerz, and J. H.
Weisburger2’3. Ms. J. Belzer! and Mr. I. Brownl were responsible
for the care of the laboratory animals and the administration of
the test chemical. Data management and retrieval were performed
by Ms. C. A. Dominick!l. Histopathologic examinations were
performed by Drs. S. D. Kosankel and J. cC. Peckhaml, and the
diagnoses included in this report represent their interpretation.
The reported neoplasms and chemical-related lesions were reviewed

ii4



by Dr. J. F. Hardisty4, who prepared the interpretive pathology
summary included in this report.

Animal pathology tables and survival tables were compiled at EG&G
Mason Research Institute?, The statistical analyses were
performed by Dr. J. R. Joiner6, using methods selected for the
bioassay program by Dr. J. J. Gart’. Chemicals used in this
bioassay were obtained through Mr. C. A. Hewitt9. Chemical
analyses were performed by Drs. J. Stewart® and R. H. Iwamoto$,
and the analytical results were reviewed by Dr. S. S. 01in®. The
structural formula was supplied by NCIZ,

This report was prepared at Tracor Jitco® under the direction of
NCI. Those responsible for the report at Tracor Jitco were Dr.
Marshall Steinberg, Director of the Bioassay Program; Dr. L. A.
Campbell, Deputy Director for Science; Drs. J. F. Robens and C.
H. Williams, toxicologists; Dr. R. L. Schueler, pathologist; Dr.
G. L. Miller, Ms. M. S. King and Mr. W. D. Reichardt, bioscience
writers; and Dr. E. W. Gunberg, technical editor, assisted by Ms.
Y. E. Presley.

The statistical analysis was reviewed by members of the
Mathematical Statistics and Applied Mathematics Section of NCI7:
Dr. John J. Gart, Mr. Jun-mo Nam, Dr. Hugh M. Pettigrew, and
Dr. Robert E. Tarone.

The following other scientists at NCIZ were responsible for
evaluating the bioassay experiment, interpreting the results, and
reporting the findings: Dr. Kenneth C. Chu, Dr. Cipriano Cueto,
Jr., Dr. J. Fielding Douglas, Dr. Dawn G. Goodman, Dr. Richard A.
Griesemer, Dr. Harry A. Milman, Dr. Thomas W. Orme, Dr. Robert A.
Squirelo, and Dr. Jerrold M. Ward.

lSouthern Research Institute, 2000 Ninth Avenue South,
Birmingham, Alabama.
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2Carcinogenesis Testing Program, Division of Cancer Cause and
Prevention, National Cancer Iustitute, National Institutes of
Health, Bethesda, Maryland.

3Now with the Naylor Dana Institute for Disease Prevention,
American Health Foundation, Hammond House Road, Valhalla,
New York.

4Experimental Pathology Laboratories, P.O. Box 474, Herndon,
Virginia.

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

bTracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

'Mathematical Statistics and Applied Mathematics Section,
Biometry Branch, Field Studies and Statistics, Division of
Cancer Cause and Prevention, National Cancer Institute, National
Institutes of Health, Bethesda, Maryland.

8stanford Research Institute, Life Sciences Division, Menlo Park,
California.

9Developmental Therapeutics Program, Division of Cancer
Treatment, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland.

10Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
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SUMMARY

A bioassay of acronycine for possible carcinogenicity was
conducted by administering the test chemical by intraperitoneal
injection to Sprague-Dawley rats and B6C3Fl mice.

Initially, groups of 35 rats of each sex were administered
acronycine at one of two doses, either 7.5 or 15 mg/kg body
weight, in a vehicle composed of 0.05% polysorbate 80 in
phosphate-buffered saline. Control groups of each sex consisted
of 10 untreated rats (untreated controls) and 10 rats injected
with the vehicle (vehicle controls). Because of high mortality
rates in the dosed animals, new dosed groups of 35 rats of each
sex were started later at a dose of 3.75 mg/kg. Additional
groups of 10 untreated and 10 vehicle controls of each sex were
also started. The rats were administered the acronycine or the
vehicle for 51 or 52 weeks, then observed for an additional 28-30
weeks. All surviving rats were killed at 80-82 weeks.

Initially, groups of 35 mice of each sex were administered
acronycine at one of two doses, either 12.5 or 25 mg/kg body
weight, in a vehicle composed of 0.05% polysorbate 80 in
phosphate-buffered saline. Control groups of each sex consisted
of 10 untreated mice (untreated controls) and 10 mice injected
with the vehicle (vehicle controls). Because of high mortality
rates in the dosed animals, two additional dosed groups were
started later: 35 mice of each sex at 6 mg/kg and 40 mice of
each sex at 2 mg/kg, together with 10 untreated controls and 10
vehicle controls of each sex for the groups dosed at 6 mg/kg, and
20 untreated controls and 20 vehicle controls for the groups
dosed at 2 mg/kg. Periods of administration of the chemical to
the mice varied from 25 weeks to 92 weeks, depending on toxicity
or length of time of survival. Surviving control animals were
killed at 78-105 weeks.

Acronycine was toxic to rats and mice of each sex at the doses
used in this bioassay, as shown by the high mortality rates in
all but the low-dose groups and by the lower mean body weights in
dosed rats and mice at all doses throughout most of the bioassay.
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Because of this high number of deaths, time-adjusted statistics
are used for the analyses of all incidences of tumors.

In male rats, the dose-~related trend in the mid- and high-dose
groups for the incidence of osteosarcoma at all sites was
significant (P = 0.002) using the respective vehicle-control
group (vehicle controls 0/8, mid-dose 13/30, high-dose 12/18).
Comparisons of the individual groups with respective control
groups were also significant for the mid-dose (P = 0.022) and
high-dose (P = 0.002) groups, but not for the low-dose group.
In female rats, osteosarcoma was observed only in 1/8 high-dose
animals.

Sarcomas and other related tumors of the peritoneum were observed
in all three dosed groups of both male and female rats, but in
none of the control groups (males: low-dose 5/30, mid-dose 3/26,
high-dose 7/16; females: low—-dose 1/35, mid-dose 5/30, high-dose
13/28). In both sexes, the dose-related trends were significant
(males, P = 0.006; females, P = 0.002), and the comparison of the
incidences in the high~dose females with the vehicle-control
group was significant (P = 0.016). None of the incidences in the
individual dosed groups of males were significant when compared
with vehicle controls. However, since the tumors were observed
in all dosed groups but did not occur in historical~-control
animals at this laboratory, they are considered to be related to
the administration of the chemical.

In female rats, the incidence of all tumors of epithelial origin
of the mammary gland was significant only at the low dose
(low~-dose vehicle controls 1/10, low-dose 22/35, P = 0.004).
Adenocarcinomas of the mammary gland were observed in seven low-
dose, five mid-dose, and two high-dose female rats, but in no
control females. The reverse dose relationship of both benign
and malignant tumors was probably due to the higher number of
early deaths which occurred in the high-dose group.

In mice, the low survival in all dosed groups except the low-
dose animals precluded an evaluation of the significance of the
incidences of tumors. Lymphomas occurred in low-dose groups of
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both males and females; however, the incidence of lymphoma in
different control groups was highly variable. The high incidence
in the 1low-dose vehicle controls may have been due to a
procedural problem associated with the possibility of transfer of
tumor cells or oncogenic viruses during the intraperitoneal
injection of the test chemcial.

It is concluded that under the conditions of this bioassay, the
low survival of the dosed and control mice and the possible
procedural problems associated with the intraperitoneal injection
of the chemical did not allow a determination to be made of the
carcinogenicity of acronycine in this species. In Sprague-Dawley
rats, acronycine in the vehicle of 0.05% polysorbate 80 in
phosphate-buffered saline was carcinogenic, producing tumors of
the mammary gland in females, osteosarcomas in males, and
sarcomas and other related tumors of the peritoneum in both males
and females.
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I. INTRODUCTION

Acronycine (CAS 7008-42-6, NSC 403169, NCI CO01536), an alkaloid
derived from the bark of the Australian scrub ash (Lahey and
Thomas, 1949), has been investigated as an experimental anti-
cancer drug. In preclinical screening tests in mice, broad-
spectrum antitumor activity of acronycine was demonstrated
(Svoboda et al., 1966). Phase 1 clinical trials were conducted
but have not been reported (Carter, 1971). Acronycine inhibits
cellular uptake of two extracellular nucleosides (uridine and
thymidine) necessary for DNA and RNA synthesis, apparently by
interfering with their transport across cell membranes (Dunn et

al., 1973).

Acronycine was selected for screening in the carcinogenesis
program in an attempt to evaluate the carcinogenicity of certain

drugs that may be used for prolonged periods in humans.






II. MATERIALS AND METHODS

A. Chemical

ACRONYCINE
0 OCHg
N 0
|
CH3 AN CHg

CHgy

Acronycine, which is the name used most commonly for 3,12-dihy-
dro-6-methoxy-3,3,12-trimethyl-7H-pyrano(2,3-c)acridin~7-one, was
obtained through the Developmental Therapeutics Program, Division
of Cancer Treatment, National Cancer Institute, in two batches
that were manufactured by the Commonwealth Scientific and
Industrial Research Organization, East Melbourne, Australia. The
identity of the chemical was confirmed in analyses performed by
Stanford Research Institute for the Developmental Therapeuti=zs
Program. These analyses included melting point of the chemical
and its picrate salt; elemental analyses (C, H, N) for CypH]gNO3;
and infrared, ultraviolet, and nuclear magnetic resonance

spectra. Thin-layer chromatography showed only trace impurities.



No attempt was made to identify or quantitate these impurities.
All data indicate that these batches of acronycine were nearly

100% pure.

The bulk chemical was stored in a brown glass bottle. This

bottle was enclosed in a plastic bag containing Drierite® and was

[ =4

refrigerated at 5%C.

B. Dosage Preparation

Test solutions were prepared daily by adding a specified amount
of the drug to a vehicle composed of 0.05% polysorbate 80 in
phosphate-buffered saline. This mixture was emulsified in a
10-ml1 Potter-Elvehjem tissue grinder with a Teflon pestle for 20
seconds. Each concentration (0.02, 0.06, 0.125, 0.15, 0.25, 0.3;

or 0.6%) was administered on the day of preparation.
C. Animals

Sprague-Dawley rats obtained from Charles River Breeding
Laboratories, Inc., Wilmington, Massachusetts, were used for all
groups of this species. B6C3Fl mice obtained from A. R. Schmidt,
Madison, Wisconsin, were used for the upper mid- and high-dose
gfoups and respective controls; B6C3Fl mice from Charles River
Laboratories, for the lower mid-dose groups and controls; and

B6C3F1 mice from Litton Bionetics, Frederick, Maryland, for the



low-~dose groups and controls. The rats used in the chronic
studies were 30-42 days o9ld on arrival at the laboratory; the
mice were 30-32 days old. All animals were quarantined (rats: 5
days in the original study, 12 days in the rerun; mice: 5 days
in the original study, 10 days in the first rerun, 13 days in the
second rerun). Animals having no visible signs of disease were
assigned to control and treated groups and earmarked for

individual identification.

D. Animal Maintenance

Animals were placed on study at different intervals during a
4~year period. Some techniques for animal care were improved
during this time, and as a result, the animal groups placed on
study at the beginning of the bioassay (high- and mid-dose rats,
high- and upper mid-dose mice) were exposed to somewhat different
environmental conditions than the groups started later {(low-dose

rats; lower mid- and low-dose mice).

During all of the studiesg, animals were housed in temperature-
and humidity-controlled rooms. The temperature range was
20~24°C, and the relative humidity was maintained at 40-60%. The
room air was changed 15 times per hour and passed through both
intake and exhaust fiberglass roughing filters. In addition to

natural light, illumination was provided by fluorescent light for



9 hours per day. Wayne® Lab Blox animal meal (Allied Mills,
Inc., Chicago, Ill.) and water were supplied daily and were

available ad libitum.

All animals were housed in solid-bottom stainless steel cages
(Hahn Roofing and Sheet Metal Co., Birmingham, Ala.). Rats were
housed five per cage, and mice in the original groups (high- and
upper mid-dose) were housed seven per cage; mice in later groups
(lower mid- and low-~-dose) were housed five per cage, due to a
reduction in cage size. The bottoms of the rat cages were lined
with Iso-Dri® hardwood chips (Carworth, Edison, N. J.), and cage
tops were covered with disposable filter bonnets beginning at
week 34 for the high- and mid-dose groups of rats and at week 1

for the low-dose group of rats.

Mouse cages were provided with Sterolit® clay bedding (Englehard
Mineral and Chemical Co., New York, N. Y.), except for the cages
of the 1low-dose mice, which were provided with Betta-Chip®
hardwood bedding (Northeastern Products Corp., Warrensburg, N.Y.)
from week 84 until termination of the study. Filter bonnets were

installed on cages of the low-dose mice in week 32.

Bedding was replaced once per week; cages, water bottles, and
feeders were sanitized at 82°C once per week; and racks were

cleaned once per week, except during the later studies with



low-dose rats and low-dose mice, when clean cages and fresh

bedding were provided twice per week.

Rats and mice were housed in separate rooms. Control animals
were housed with respective treated animals. Animals treated
with acronycine were maintained in the same rooms as animals of

the same species being treated with the following chemicals:

RATS

Gavage Studies

cholesterol (p-(bis(2~chloroethyl)amino)phenyl)acetate
(phenesterin) (CAS 3546-10-9)

estradiol bis((p-(bis(2~chloroethyl)amino)phenyl)acetate)
(estradiol mustard) (CAS 22966-79-6)

Intraperitoneal Injection Studies

4" -(9-acridinylamino)methansulfon-m-aniside monohydrochloride
(MAAM) (NSC 141549)

S5-azacytidine (CAS 320-67-2)

beta-2’-deoxy=-6-thioguanosine monohydrate (beta-TGdR)
(CAS 789-61-7)

1,4-butanediol dimethanesulfonate (busulfan) (CAS 55-98-1)

emetine dihydrochloride tetrahydrate (CAS 316-42-7)

3,3"~iminobis-l-propanol dimethanesulfonate (ester)
hydrochloride [IPD] (CAS 3458-22-8)

(+)-4,4"-(l-methyl-1,2-ethanediyl)bis~2,6-piperazinedione
(ICRF-159) (CAS 21416-87-5)

N, 3-bis(2-chloroethyl)tetrahydro-2H-1, 3, 2-oxazaphosphorin-2-
amine-2-oxide (isophosphamide) (CAS 3778-73-2)

N~(2-chloroethyl)-N-(l-methyl-2-phenoxyethyl)benzylamine
hydrochloride (phenoxybenzamine hydrochloride) (CAS 63-92-3)

N-(l-methylethyl)-4-((2-methylhydrazino)methyl)benzamide
monohydrochloride (procarbazine) (CAS 366-70-1)

tris(l-aziridinyl)phosphine sulfide (thio-TEPA) (CAS 52-24-4)

2,4,6=tris(dimethylamino)~-s=triazine (CAS 645-05-6)



MICE

Feed Studies

4—acetyl-N-((cyclohexylamino)carbonyl)benzenesulfonamide
(acetohexamide) (CAS 968-81-0)

anthranilic acid (CAS 118-92-3)

l-butyl-3-(p-tolylsulfonyl)urea (tolbutamide) (CAS 64-77-7)

4~chloro-N~((propylaminc)carbonyl)benzenesulfonamide
(chlorpropamide) (CAS 94-20-2)

5~(4~chlorophenyl)~-6-ethyl-2,4~pyrimidinediamine
(pyrimethamine) (CAS 58-14-0)

2,6~-diamino-3~(phenylazo)pyridine hydrochloride (phenazopyridine
hydrochloride) (CAS 136-40-3)

L-tryptophan (CAS 73-22-3)

N-9H-fluoren-2-ylacetamide (CAS 53-96-3)

N-(p-toluenesulfonyl)~N’-hexamethyleniminourea
(tolazamide) (CAS 1156-19-0)

l-phenethylbiguanide hydrochloride (phenformin) (CAS 114~-86-3)

pyrazinecarboxamide (pyrazinamide) (CAS 98-96-4)

4,4"-sulfonyldianiline (dapsone) (CAS 80-08-0)

4,4 -thiodianiline (CAS 139-65-1)

ethionamide (CAS 536-33-4)

reserpine (CAS 50-55-5)

Gavage Studies

cholesterol (p-(bis(2-chloroethyl)amino)phenyl)acetate
(phenesterin) (CAS 3546-10-9)

estradiol bis((p-(bis(2-chloroethyl)amino)phenyl)acetate)
(estradiol mustard) (CAS 22966-79-6)

Intraperitoneal Injection Studies

4°~(9-acridinylamino)methansulfon-m-aniside monohydrochloride
(MAAM) (NSC 141549)

5-azacytidine (CAS 320-67-2)

beta-2"-deoxy~6-thioguanosine monohydrate (beta-TGdR)
(CAS 789-61-7)

1,4-butanediol dimethanesulfonate (busulfan) (CAS 55-98-1)

emetine dihydrochloride tetrahydrate (CAS 316-42-7)

3,3"-iminobis-l-propanol dimethanesulfonate (ester)
hydrochloride [IPD] (CAS 3458-22-8)

(+)-4,4"=(l-methyl-1,2~ethanediyl)bis~2,6-piperazinedione
(ICRF-159) (CAS 21416-87-5)

N, 3-bis(2~chloroethyl)tetrahydro-2H-1,3, 2~oxazaphosphorin-2-
amine~2-oxide (isophosphamide) (CAS 3778~73-2)



N-(2-chloroethyl)=N-(l-methyl-2-phenoxyethyl)benzylamine
hydrochloride (phenoxybenzamine hydrochloride) (CAS 63-92-3)
N-(l-methylethyl)-4~((2~methylhydrazino)methyl)benzamide
monohydrochloride (procarbazine) (CAS 366-70-1)
tris(l-aziridinyl)phosphine sulfide (thio-TEPA) (CAS 52-24-4)
2,4,6-tris(dimethylamino)-s~triazine (CAS 645-05-6)
hexamethylmelamine (CAS 148-82-3)

E. Subchronic Studies

Subchronic studies were conducted to estimate the maximum
tolerated doses of acronycine, on the basis of which low and high
concentrations (hereinafter referred to as '"low doses" and '"high
doses") were determined for administration in the chronic studies
using one or Both sexes of each species. In subchronic studies
of acronycine, male and female Sprague-Dawley rats and male Swiss
mice were administered the test chemical by intraperitoneal
injection three times per week for 45 days at one of five
different doses. Followiﬁg administration of the chemical, all
surviving animals were Qbserved for an additional 45 days.
Treated groups each consisted of five animals, untreated-control
groups consisted of 10 animals, and vehicle control (0.05%
polysorbate in buffered saline) groups consisted of 10 animals.

All animals were observed daily and weighed once per week.

The first subchronic study was on female rats using 60, 150, 300,
600, or 1,200 mg/kg body weight for each injection. Weight

depression and deaths occurred at all doses. Thus, a second



study was performed, using 1.5, 3.75, 7.5, 15, or 30 mg/kg. Male
Sprague-Dawley rats which were available at the time were used.
Four animals receiving 30 mg/kg died, but no deaths occurred in
the remaining four groups. Mean body weights were depressed
during the period of chemical administration, but the animals
recovered and no weight depression greater than the 157 limit was
present at day 90. No gross abnormalities were observed. Low
and high doses for chronic studies using rats were set at 7.5 and

15 mg/kg.

All mice treated at the doses originally selected (100, 250, 500,
1,000, or 2,000 mg/kg) died by week 6. A second study was
performed using doses of 2.5, 6.25, 12.5, 25, or 50 mg/kg. By
day 90, only one animal treated at a dose of 50 mg/kg had sur-
vived. No deaths occurred in the groups receiving 2.5, 6.25, or
25 mg/kg, although one animal treated at 12.5 mg/kg died during
week 8. Weight gains were not affected in these 1latter four
groups, and no gross abnormalities were observed at necropsy.
Low and high doses for chronic studies using mice were set at

12.5 and 25 mg/kg.

F. Designs of Chronic Studies

The designs of the chronic studies are shown in tables 1, 2, and

3.
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Table 1. Design of Chrénic Studies of Acronycine in Rats

Sex and Initial Acronycine Time on Study
Test No. of Doseb Treated Untreated
Group Animals?2 (mg/kg) (weeks) (weeks)
Male
Low-Dose

Untreated-Control€ 10 0 81
Low-Dose

Vehicle-Control® 10 od 52 28
Low-Dose® 35 3.75 52 28
Mid- and High-Dose

Untreated-Control 10 0 82
Mid- and High-Dose

Vehicle~Control 10 od 52 30
Mid-Dose 35 7.5 52 29
High~Dose 35 15 51€

Female

Low-Dose

Untreated-Control€ 10 0 80
Low-Dose

Vehicle-Control€ 10 od 52 28
Low-Dose€ 35 3.75 52 28
Mid- and High-Dose

Untreated Control 10 0 82
Mid- and High-Dose

Vehicle Control 10 od 52 30
Mid-Dose 35 7.5 52 29-30
High-Dose 35 15 52 28-29

4Appes of rats when placed on study: mid- and high-dose males, 40 days;
mid- and high-dose females, 47 days; low-dose males and females, 42
days.

bAcronycine was administered intraperitoneally in a vehicle consisting
of polysorbate 80 in phosphate-buffered saline at a volume of 0.25
ml/100 g body weight three times per week; doses were based on
individual weights. The same needle for injection was used for each
group of five animals within a cage.

11



Table 1. Design of Chronic Studies of Acronycine in Rats

(continued)

CBecause of high mortality in treated groups, new treated and control
groups were started 77 weeks after the original start of the study.

dyehicle controls received only polysorbate 80 in phosphate-buffered
saline at the same volume as the treated animals. The same bottle of
vehicle solution was used for all vehicle~control animals on study at

any given time,

€A1l high-dose males died or were killed by week 51,
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Table 2. Design of Chronic Studies of Acronycine in Male Mice

Sex and Initial Acronycine Time on Study
Test No. of Doseb Treated Untreated
Group Animals@ (mg /kg) (weeks) (weeks)
Low-Dose

Untreated-Control® 20 0 , 105
Low-Dose

Vehicle-ControlC 20 od 71e
Low-Dose® 40 2 92¢
Lower Mid-Dose

Untreated-Controlf 10 0 79
Lower Mid-Dose

Vehicle-Controlf 10 od 52 26
Lower Mid-Dosef 35 6 49¢

Upper Mid-Dose and

High-Dose Untreated

Control 10 0 78
Upper Mid-Dose and

High-Dose Vehicle

Control 10 od 31 47
Upper Mid-Dose 35 12.5 31 14
High-Dose 35 25 25¢€

dpges of mice when placed on study: upper mid-dose and high-dose 35
days; lower mid-dose, 42 days; low-dose, 43 days.

bAcronycine was administered intraperitoneally in a vehicle
consisting of polysorbate 80 in phosphate-buffered saline at a
volume of 1 ml/100 g body weight three times per week; doses were
based on the mean weight of the animals in each cage. The same
needle for injection was used for each group of five animals
(restarted groups) or seven animals (original groups) within a cage.

CBecause of high mortality in the treated animals, treated and control
groups, designated ''low-dose," were started 97 weeks after the
original start of the study.

dyehicle controls received only polysorbate 80 in phosphate-buffered
saline at the same volume as the treated animals. The same bottle of
vehicle solution was used for all vehicle-control animals on study at
any given time.

13



Table 2. Design of Chronic Studies of Acronycine in Male Mice

(continued)

€A1l animals died or were killed by the times indicated.
fBecause of high mortality in the treated animals, treated and control

groups, designated "lower mid-dose," were started 46 weeks after the
original start of the study.
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Table 3. Design of Chronic Studies of Acronycine in Female Mice

Sex and Initial Acronycine Time on Study
Test No. of DoseP Treated Untreated
Group Animals@ (mg /kg) (weeks) (weeks)
Low-Dose

Untreated-Control® 20 0 105
Low-Dose

Vehicle-Control€ 20 od 56€
Low-Dose® 40 2 87¢

Lower Mid-Dose

Untreated-Controlf 10 0] 79
Lower Mid-Dose

Vehicle-Controlf 10 od 52 26
Lower Mid-Dosef 35 6 49¢€

Upper Mid-Dose and

High-Dose Untreated

Control 10 0 79
Upper Mid-Dose and

High-Dose Vehicle

Control 10 od 31 47
Upper Mid-Dose 35 12.5 31 10€
High-Dose 35 25 25¢

4Ages of mice when placed on study: upper mid-dose and high-dose, 35
days; lower mid-dose, 42 days; low-dose, 43 days.

bAcronycine was administered intraperitoneally in a vehicle
consisting of polysorbate 80 in phosphate-buffered saline at a
volume of 1 m1/100 g body weight three times per week; doses were
based on mean weight of the animals in each cage. The same needle
for injection was used for each group of five animals (restarted
groups) or seven animals (original groups) within a cage.

CBecause of high mortality in the treated animals, treated and control
groups, designated "low-dose," were started 97 weeks after the
original start of the study.

dyehicle controls received only polysorbate 80 in phosphate-buffered
saline at the same volume as the treated animals. The same bottle of
vehicle solution was used for all vehicle-control animals on study at
any given time.
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Table 3. Design of Chronic Studies of Acronycine in Female Mice

(continued)

€A1l animals died or were killed by the times indicated.
fRecause of high mortality in the treated animals, treated and control

groups, designated "lower mid-dose," were started 46 weeks after the
original start of the study.
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G. Clinical and Pathologic Examinations

All animals were observed twice daily for signs of toxicity, and
animals that were moribund were killed and necropsied. The
animals were weighed individually each week, every 2 weeks, or
once per month, depending on the schedule in use at the time the
animals were weighed. Palpation for masses was carried out at

each weighing.

The pathologic evaluation consisted of gross and microscopic
examination of major tissues, major organs, and all gross lesions
from killed animals and from animals found dead. The following
tissues were examined microscopically: skin, muscle, lungs and
bronchi, trachea, bone and bone marrow, spleen, lymph nodes,
thymus, heart, salivary gland, liver, gallbladder and bile duct
(mice), pancreas, esophagus, stomach, small intestine, 1large
intestine, kidney, urinary bladder, pituitary, adrenal, thyroid,
parathyroid, ;mammary gland, prostate or uterus, testis or ovary,
brain, and sensory organs. Peripheral blood smears were prepared
from each animal killed. Occasionally, additional tissues were
also examined microscopically. The different tissues were
preserved in 10% buffered formalin, embedded in paraffin,
sectioned, and stained with hematoxylin and eosin. Special
staining techniques were utilized when indicated for more

definitive diagnosis.
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A few tissues from some animals were not examined, particularly
from those animals that died early. Also, some animals were
missing, ;annibalized, or judged to be in such an advanced state
‘of autolysis as to preclﬁde histopathologic evaluation. Thus,
the number of animals from which particular organs or tissues
were examined microscopically varies, and does not necessarily
represent the number of animals that were placed on study in each

groupe.

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 information on the chemicals, animals, experimental
design, clinical observations, survival, body weight, and individ-
ual pathologic results, as recommended by the International Union
Against Cancer (Berenblum, 1969). Data tables were generated for

verification of data tramscription and for statistical review.

These data were analyzed wusing 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
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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) for testing two groups for equality and Tarone’s (1975)
extensions of Cox“s methods for testing for a dose-related trend.
One~tailed P values have been reported for all tests except the
departure from linearity test, which is only reported when its

two~tailed P value is less than 0.05.

The incidence of neoplastic or nonneoplastic lesions has been
given as the ratio of the number of animals bearing such lesions
at a specific anatomic site (numerator) to the number of animals
in which that site is examined (denominator). In most instances,
the denomina#qrs included only those animals for which that site
was examined histologically. However, when macroscopic examin-
ation 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 necropsied.

The purpose of the statistical analyses of tumor incidence is to

determine whether animals receiving the test chemical developed a
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significantly higher proportion of tumors than did the control
animals. As a part of these analyses, the one-tailed Fisher
exact test (Cox, 1970) was used to compare the tumor incidence of
a control group with 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) requires that the
P value for any comparison be less than or equal to 0.05/k. In
cases where this correction was used, it is discussed in the
narrative section. It is not, however, presented in the tables,

where the Fisher exact P values are shown.

The Cochran-Armitage test for linear trend in proportions, with
continuity correction (Armitage, 1971), was also used. Under the
assumption of a linear trend, this test determines 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 is a positive dose relation-
ship. 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
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first tumor was observed were excluded by basing the statistical
tests on animals that survived at least 52 weeks, unless a tumor
was found at the anatomic site of interest before week 52. When
such an early tumor was found, comparisons were based exclusively
on animals that survived at least as long as the animal in which
the first tumor was found. Once this reduced set of data was
obtained, the standard procedures for analyses of the incidence
of tumors (Fisher exact tests, Cochran-Armitage tests, etc.) were

followed.

When appropriate, life~table methods were used to analyze the
incidence of tumors. Curves of the proportions surviving without
an observed tumor were computed as in Saffiotti et al. (1972).
The week during which an animal died naturally or was 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 treated group compared to its control was calculated
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from the exact interval on the odds ratio (Gart, 1971). The
relative risk is defined as p./p. where py 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 1limits of the confidence interval of the
relative risk have been included in the tables of statistical
analyses. The interpretation of the 1limits is that in
approximately 95% of a large number of identical experiments, the
true ratio of the risk in a treated group of animals to that in a
control group would be within the interval calculated from the
experiment. When the lower limit of the confidence interval is
greater than one, it can be inferred that a statistically
significant result (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
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indicates that there 1is 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. RESULTS - RATS

A. Body Weights and Clinical Signs (Rats)

Mean body weights of both male and female rats at all doses were
lower than those of the vehicle and untreated controls during
most of the study (figures 1 and 2). Fluctuations in the growth
curve may be due to mortality; as the size of the group
diminishes, the mean body weight may be subject to wide

variation.

Rales were noted in a few animals of both treated and control
groups. No other clinical signs were recorded that could be
related to toxicity or early deaths. To control respiratory
disease, the mid- and high-dose groups and respective controls
received oxytetracycline in the drinking water at 0.6 mg/ml

during weeks 34 to 40 and at 0.3 mg/ml during weeks 40 to 44.

B. Survival (Rats)

The Kaplan and Meier curves estimating the probabilities of
survival for male and female rats administered acronycine by
injection at the doses of this experiment,‘ together with the

untreated and vehicle controls, are shown in figures 3 and 4.
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In male rats, the results of the Tarone test for positive dose-
related trend in mortality over the period of the bioassay are
significant (P < 0.001), using either set of controls. Also,
each of the treated groups has a significantly lower survival
than either control group. In the high-dose group, only 2/35
(6%) animals survived to week 47 of the study, and the median
time on study was 31 weeks; however, the first observed tumors
occurred as early as week 32. In the mid-dose group, 1/35 (3%)
animals survived to the end of the study, 9/35 (31%) survived to
week 52, the median time on study was 42 weeks, and the first
observed tumor occurred at week 35. In the low-dose group, 9/35
(26%) animals survived to termination of the study, 20/35 (57%)
survived to week 52, the median time on study was 56 weeks, and
the first observed tumor occurred at week 48. At least 70% of
the animals in the control groups (10/10 in either set of low-
dose controls and 7/10 in either set of mid- and high-dose
controls) lived to the end of the study. The early deaths of the
male treated rats may have suppressed the incidences of 1late-

appearing tumors.

In female rats, the results of the Tarone test are significant
(P < 0.001), using the high~dose, the mid-dose, and either set of
control groups, and an indicated departure from linear trend is

observed (P = 0.008), due to the steep increase in deaths in the
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female high-dose rats. The survival of the low-dose group did
not differ significantly from that of either of its control
groups. In the high-dose group, only 4/35 (11%) animals survived
to week 80, 14/35 (40%) survived to week 52, the median time on
study was 46 weeks, and the first observed tumor occurred at week
39, In the mid-dose group 19/35 (54%), in the low-dose group
23/35 (66%), and in the controls at least 80% of the animals
(9/10 of the low-dose vehicle controls, 8/10 of the mid- and
high-dose vehicle controls, 8/10 of the low~dose untreated
controls, and 8/10 of the mid- and high-dose untreated controls)
survived to termination of the study. The early deaths of the
high-dose female rats may have suppressed the incidences of late-

appearing tumors.

C. Pathology (Rats)

Histopathologic findings on neoplasms in rats are summarized in
Appendix A, tables Al-A4; findings on nonneoplastic lesions are

summarized in Appendix C, tables Cl-C4,

A variety of neoplasms were observed in the control and treated
rats. There was a high incidence of neoplasms observed in the
treated rats when compared with the untreated- or vehicle-
control rats. The treated female rats had a higher incidence of

adenocarcinoma of the mammary gland than the control female rats.
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In the treated male and female rats, there were malignant
neoplasms of mesenchymal tissue, especially of the peritoneal
cavity; these included poorly differentiated sarcomas,
fibrosarcomas, hemangiosarcomas, malignant mesotheliomas, and
osteosarcomas. Similar neoplasms were not observed in any of the

control rats.

Malignant neoplasms of the mammary gland were observed in seven
low-dose, five mid-dose, and two high-dose female rats. No
malignant mammary neoplasms were observed in the control females.
The reverse dose relationship of these neoplasms was likely due
to the higher number of early deaths and killed moribund animals
which occurred in the mid~ and high-dose groups. Although the
malignant mammary neoplasms varied in histologic appearance, they
were classified as adenocarcinomas. These neoplasms were highly
cellular and were characterized as focal proliferations of hyper-
chromatic glandular epithelium. The proliferating epithelium
formed small nests and acini which were supported by a fibrous
stroma. Papillary proliferation of the mammary epithelium was
observed in one of the adenocarcinomas, and large cystic areas

were present in a second adenocarcinoma.

A high incidence of osteosarcoma (low-dose 3/31, mid-dose 13/32,
high-dose 12/34) was observed in the treated male rats. Most of

these neoplasms were observed grossly as enlargements involving
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the 1long bones of the limbs. Two osteosarcomas involved
vertebrae. Occasionally, the neoplasm appeared to involve only
soft tissues, and primary bone involvement was not observed. The
osteosarcomas were characterized as anaplastic spindle-cell
neoplasms which were forming varying amounts of osteoid. Several
of the osteosarcomas had metastasized to other organs, most

frequently, to the lung and the liver.

Other types of malignant mesenchymal neoplasms, especially of
tissues of the peritoneal cavity, were observed f£frequently in
treated male and female rats. Although all of these neoplasms
were poorly differentiated spindle-cell tumors, they were

variable in histologic appearance.

Some of the neoplasms were undifferentiated and composed of very
pleomorphic spindle cells. These neoplasms were highly cellular
and contained wundifferentiated mesenchymal cells, poorly
differentiated spindle cells, and multinucleated giant cells.
The neoplasms were rapidly proliferating, and contained numerous
mitotic figures. These undifferentiated sarcomas were classified

as sarcomas, NOS (not otherwise specified).

Other poorly differentiated neoplasms appeared to be composed of
malignant fibroblasts which were producing varying amounts of

collagen, These neoplasms were classified as fibrosarcomas.
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A third group of malignant mesenchymal' neoplasms found in the
treated rats were forming clefts and blood-filled spaces lined by

pleomorphic, hyperchromatic endothelial cells. These neoplasms

were classified as hemangiosarcomas.

A fourth type of neoplasm observed in the treated rats was
classified as mesothelial sarcoma (malignant mesothelioma).
These neoplasms were nodular growths arising from the serous
membranes lining the peritoneal cavity. They were characterized
as papillary projections consisting of a fibrous core covered by

large mesothelial cells.

The mesenchymal neoplasms described above appeared to be highly
malignant, as evidenced by a high incidence of invasion into
adjacent organs and soft tissues and/or metastasis to other
sites,. Many of these neoplasms were generalized and involved the

serosal surfaces of the abdominal viscera.

A variety of nonneoplastic lesions were present in both treated
and control animals, The only lesipn‘ which apﬁeaféd to be
related to the injecti;n was chronic inflammation in the
peritoneal cavity, 1involving the serosal surfaces of the
mesentery and visceral organs. There were also focal areas of
coagulative necrosis observed in the liver. These 1lesions

occurred in one vehicle-control rat and several treated rats.
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In the judgment of the pathologists, acronycine, at the doses
used in this bioassay, induced malignant neoplasms in both male
and female rats. Adenocarcinoma of the mammary gland in female
rats and malignant neoplasms of mesenchymal tissues in both male

and female rats were observed only in the treated groups.

D. Statistical Analyses of Results (Rats)

Tables El and E2 in Appendix E contain the time-adjusted
statistical analyses of the incidences of those primary tumors
that were observed in at least two animals in one group and with
an incidence of at least 5% in one or more than one group.
Time~adjusted analyses eliminate animals that died before week 52
on study unless a tumor was found at the specific site before
this time; in the latter instance, the analysis is based on
animals that survived at least as long as the animal in which the
first tumor was found. The untreated controls are not included
in the tables and the analyses, since the test conditions of the
vehicle controls more closely resembled those of the treated

animals.

In male rats, the result of the Cochran-Armitage test for
positive dose-related trend in the incidence of osteosarcoma of
the musculoskeletal system is significant (P = 0.019), using the

mid- and high~dose vehicle-control group, the mid-dose group, and
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the high~dose group, and the results of the Fisher exact test
show that the incidences in the mid- and high-dose groups are
significantly higher than that in the vehicle-control group (P =
0.027 and P = 0.013, respectively); however, the probability
level in the mid-dose group is above the 0.025 1level for
significance required by the multiple comparison criterion. The
life table of the incidence of this tumor in the male rats is
shown in figure 5. The result of the Tarone test is significant
(P < 0.001) when the mid- and high-dose groups are used with
their designated control group; however, the result of the Cox
test comparing the low-dose group and its vehicle-control group
.is not signifiéant. The étatistical conclusion 1is that the
incidence of osteosarcoma of the musculoskeletal system in male
rats is associated with the administration of acronycine. No

such tumor was observed in female rats.

Two osteosarcomas of the liver were found in the high~dose male
rats. The result of the Cochran-Armitage test on the incidence
of this tumor is significant (P = 0,048), using the mid- and
high-dose wvehicle-control group, the mid-dose group, and the
high-dose group; however, the results of the Fisher exact test
are not significant. Results of statistical tests on the

incidences of this tumor in female rats are not significant.

When osteosarcomas of all sites are considered together, the
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result of the Cochran-Armitage test is significant (P = 0,002) in
the male rats, using the mid- and high-dose vehicle-control
group, the mid-dose group, and the high-dose group. The results
of the Fisher exact test indicate that the incidences in both the
mid- and high—~dose groups are significantly higher than that in
the control group (P = 0.022 and P = 0.002, respectively). The
statistical conclusion is that the incidence of osteosarcomas at
all sites in male rats is dose associated. Results of statisti-
cal tests on the incidences of these tumors in female rats are

not significant.

The result of the Cochran-Armitage test on the incidence of
cortical adenoma of the adrenal in male rats is significant (P =
0.045), using the mid- and high-dose vehicle-control group, the
mid-dose group, and the high-dose group, but the results of the
Fisher exact test are not significant. Results of statistical
tests on the .incidences of this tumor in female rats are not

significant.

The results of the Fisher exact test show that the incidence of
fibroadenoma of the mammary gland in low-dose female rats is
significantly higher (P = 0.007) than that in the low-dose
vehicle controls; however, the incidences of the tumor in the
mid- and high-dose groups are not significant. When all tumors

of the mammary gland, except fibroma, are combined for analysis,
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the results of the Fisher exact test show that the incidence in
the low-dose group is significantly higher (P = 0.004) than that
in the low-dose vehicle controls; however, the result of the
Cochran-Armitage test using the mid- and high-dose groups and the
appropriate control indicates a significant trend (P = 0.034) in
the negative direction. This significant negative trend is due,
principally, to the lower incidence observed in the high-dose
group. The life~table analysis made using the times of observa-
tions of this tumor also yielded a significant negative trend (P
= 0.017). As shown in the section concerning survival of the
female rats, the high-dose group evidences a steep decrease in

survival compared with the other groups.

In female rats, five sarcomas, NOS, of the peritoneum were found
in the high-dose group, but none were observed in the other
groups studied. The result of the Cochran-Armitage test on the
incidence of this tumor is significant (P = 0.,010), using the
mid- and high-~dose vehicle~control group, the mid-dose group, and
the high-dose group, but the results of the Fisher exact test are
not significant. Results of statistical tests on the incidences

of this tumor in male rats are not significant.

When sarcoma and other related tumors of the peritoneum are
considered together, the results of the statistical tests are

significant in each sex. The results of the Cochran-Armitage
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test, using the mid- and high-dose vehicle-control group, the
mid-dose group, and the high-dose group indicate probability
levels of P = 0.006 in males and P = 0.002 in females, and the
Fisher exact comparisons of the incidences in the high-dose
groups with those in the control groups are P = 0.033 in males
and P = 0.016 in females; however, the P value for the males is
above the 0.025 level required for significance by the multiple
comparison criterion. The statistical conclusion is that the

incidence of these tumors is dose associated in female rats.

In summary, the statistical tests indicate dose association in
the incidence of osteosarcoma of the musculoskeletal system and
in osteosarcoma at all sites in male rats, and also in sarcoma

and other related tumors of the peritoneum in female rats.

40



IV. RESULTS - MICE

A. Body Weights and Clinical Signs (Mice)

Mean body weights of the high=-, upper mid-, and lower mid-dose
male mice and of all treated female groups were generally lower
than those of the untreated- and vehicle-control groups (figures
6 and 7), while the weights of the low-dose males were more
comparable to those of the control groups. Fluctuations in the
growth curve may be due to mortality; as the size of a group
diminishes, the mean body weight may be subject to wide

variation.

Abdominal distention was the only consistent clinical sign
reported in the treated animals; it occurred in all but the
high-dose group, in which the time of survival was very short.
To control respiratory disease, propylene glycol vapor was used

during weeks 11 to 22 in the room housing the low-dose mice.

B. Survival (Mice)

The Kaplan and Meier curves estimating the probabilities of
survival for male and female mice administered acronycine by
injection at the doses of this experiment, together with the

untreated and vehicle controls, are shown in figures 8 and 9.
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In each sex, the result of the Tarone test for positive dose-
related trend in mortality over the period of the bioassay is
significant (P < 0.001), using the high-dose group, the upper
mid-dose group, and the vehicle-control groups; all animals in
the treated groups died before the end of the study. The median
number of weeks on study of male mice was 18 for the high-dose
group, 30 for the upper mid-dose, 48 for the lower mid-dose, and
89 for the low-dose. In the low-dose group of male mice, 33/40
(82%) animals were alive after week 52 on study, and no tumor was
observed before this time. In the lower mid-, upper mid-, and
high~dose groups, all 35 male mice in each group died before week
52. No tumor was observed in the loﬁer mid- and high-dose
groups, but in the upper mid-dose group, a carcinoma of the bile

duct was observed at week 30 on study.

In fémales, the median:number of weeks on study was 17 for the
high-dose, 31 for the upper mid-dose, 48 for the lower mid-dose
and 74 for the low-dose groups. In the low-dose group, 31/40
(78%) animals lived to week 52 on study, and no tumor was
observed before week 52. All 35 female mice in each of the three
other treated groups (lower mid-, upper mid-, and high-dose
groups) died before week 52. No tumor was observed in the lower
mid- and high-dose groups, while in the upper mid-dose group, two

tumors were observed, one at week 29 (adenocarcinoma, NOS, of the
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bile duct) and the other at week 32 (granul'ocyvtic leukemia of the
bone marrow). The survival rates of the control groups within
each sex are not comparable, since, in male mice, the percentage
survivals to 78 weeks among the upper mid- and high-dose, lower
mid-dose, and low-~dose vehicle-control groups are 5/10 (50%),
7/10 (70%), and 0/20 (0%), respectively; among the corresponding
untreated-control groups, they are 10/10 (100%), 9/10 (90%), and
16/20 (80%). In .females, the percentage survivals to 78 weeks
among the three vehicle-control groups are 9/10 (90%), 8/10
(80%), and 0/20 (0%); among the untreated-control groups, they
are 9/10 (90%), 10/10 (100%), and 19/20 (95%). The early deaths
of the treated mice of both sexes may have suppressed the

incidences of late-appearing tumors.

C. Pathology (Mice)

Histopathologic findings on neoplasms in mice are summarized in
Appendix B, tables BI—B4; findings on nonneoplastic lesions are

summarized in Appendix D, tables D1-D4.

A variety of neoplasms were observed at approximately the same
incidence in the control mice as in the low-dose mice. No
neoplasms were observed in any of the high-dose mice, and very
few neop‘lasms were observed in upper and lower mid-dose mice.

There was a high incidence of early deaths and killed moribund
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animals in these three treated groups of animals during the
exposure period, which may be related to the unusually low

incidence of neoplasia observed in these groups.

There were cases in this study in which some types of neoplasms
occurred only in treated mice. These have been observed as
spontaneously occurring neoplasms in this strain of mouse. The
nature and low incidence of these neoplasms in this study provide
no evidence that they are related to the administration of

acronycine.

A variety of nonneoplastic lesions were observed in both control
and treated mice. The only apparent acronycine-induced lesions
observed in this study were acute and chronic inflammatory
lesions involving the thoracic and abdominal viscera, renal

medullary necrosis, and bile duct hyperplasia in several mice.

In the judgment of the pathologists, the results of this micro-
scopic examination of mice receiving acronycine at any of the
four doses are inconclusive. Although there were no obvious
acronycine-induced neoplasms observed in the treated animals when
compared with control animals, the high incidence of early deaths
and killed animals in the treated groups precludes a definitive

conclusion on the effect of acronycine in mice in this study.
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D. Statistical Analyses of Results (Mice)

Tables Fl and F2 in Appendix F contain the time-adjusted statis-
tical analyses of the incidences of those primary tumors that
were observed in at least two animals in one group and with an
incidence of at 1least 5% in one or more than one group. The
untreated controls are not included in the tables and the
analyses, since the test conditions of the vehicle controls more
closely resembled those of the treated animals. This bioassay
originally started with 25 mg/kg as the high dose. In both
sexes, survival was low, and no tumors were observed in the
high~dose groups. In the groups of male and female mice
receiving 12.5 mg/kg (upper mid-dose groups) survival was also
low, and only one tumor, a carcinoma of the bile duct, was
observed among the male mice. In the upper mid-dose females, one
animal had leukemia and another had adenocarcinoma of the bile
duct. Subsequently, two other groups were started at doses of 6
mg/kg (lower mid-dose group) and 2 mg/kg (low-dose group). No
tumors were observed in the lower mid-dose group. Since the
survival and numbers of tumors observed in all groups except for
the low-dose group and its control group were so low that
meaningful analysis was precluded, only the low-dose group and

its control group were subjected to statistical analysis. A
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summary of all tumors in all treated groups is given in tables

Bl-B4 of Appendix B.

No significant increase in incidences of tumors in the treated
groups was observed when compared with their control groups,
although statistical analysis of the incidence of tumors in the
mice was performed using all mice evaluated histopathologically
and also using only those animals that 1lived beyond week 52 or
beyond the week of the first observation of a specific tumor,
whichever number of weeks was smaller. In each sex, the
incidences of lymphoma in the low-dose groups were lower than
those observed in the respective controls. When the incidences
of lymphoma in the untreated-control groups are compared with
those of the corresponding vehicle-control groups, no significant
difference 1s observed between the lower mid-dose veﬁicle
controls (0/10 in each sex) and the lower mid-dose untreated
controls (0/9 in males and 0/10 in females); however, a
significant difference is observed between the low-dose vehicle
controls (13/17 in males and 19/19 in females) and the low-=dose
untreated controls: (3/18 in males and 6/19 in females). These
extremely high incidences in the vehicle-control groups compared
with the untreated groups may indicate procedural difficulties.
Overall, the :shortened life spans of the treated and vehicle-

control groups of mice precluded meaningful evaluation.
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V. DISCUSSION

Acronycine was toxic to both sexes of rats and mice when adminis-
tered by intraperitoneal injection at the doses used in this
bioassay. This is shown by the high mortality rates in all but
the low-dose groups, and by the lower mean body weights in dosed
rats and mice at all doses throughout most of the study. Because
of this high number of deaths, time-adjusted statistics were used

for the analyses of all incidences of tumors.

In male rats, the dose-related trend in the mid- and high~-dose
groups for the incidence of osteosarcoma of all sites was
significant (P = 0.002) using the respective vehicle~control
group (vehicle controls 0/8, mid-dose 13/30, high-dose 12/18).
Comparisons of the individual groups with respective control
groups were also significant for the mid-dose (P = 0.022) and
high-dose (P = 0.002) groups, but not for the low-dose group.
Most of these neoplasms were observed grossly as enlargements of
the long bones of the 1limbs, but occasionally, the tumors
appeared to 1involve only soft tissues, and primary bone
involvement was not observed. In female rats, osteosarcoma was

observed only in 1/8 high-dose animals.

Sarcomas and other related tumors of the peritoneum (listed in

the appendixes as sarcoma, NOS; mesothelioma, NOS; malignant
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mesothelioma; and fibrosarcoma, of the peritoneum or multiple
organs) were observed in all three dosed groups of both male and
female rats, but in none of the control groups (males: low-dose
5/30, mid-dose 3/26, high-dose 7/16; females: low-dose 1/35,
mid-dose 5/30, high-dose 13/28). In both sexes, the dose-
related trends were significant (males, P = 0.006; females, P =
0.002), and the comparison of the incidences in the high-dose
females with the vehicle-control group was significant (P =
0.016). None of the incidences in the individual dosed groups of
males were significant when compared with vehicle controls.
However, since the tumors occurred in all dosed groups but did
not occur in any of the historical-control animals at this
laboratory, they are considered to be related to administration

of the chemical.

In female rats, the incidence of all tumors of epithelial origin
of the mammary gland was significant only at the low dose
(low-dose vehicle controls 1/10, low-dose 22/35, P = 0.004).
Adenocarcinomas of the mammary gland were observed in seven
low-dose, five mid-dose, and two high-dose female rats, but in no
control females. The reverse dose relationship of both benign
and malignant tumors was probably due to the higher number of

early deaths which occurred in the high-dose group.

All mice of each sex of the three upper dosed groups had died by
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week 52. Among the low-dose mice, 33/40 males and 31/40 females
lived to week 52 on study; however, only 5/20 male and 1/20
female low-dose vehicle controls lived beyond 1 year. Among the
high-, upper, and lower mid-dose groups, only one tumor was
observed in males and two in females in the upper mid dose. Even
among the low-dose groups, no tumor was observed in a statistical-

ly significant incidence.

Lymphomas were observed at lower incidences in the low-dose male
mice (i0/37) and low-dose females (6/37) than in the
corresponding male (13/17) and female (19/19) low-dose vehicle
controls. However, the incidences in the wupper mid-dose and
high-dose vehicle-control and the lower mid-dose vehicle-control
groups were not increased. When the incidences of lymphoma in
the untreated- and vehicle-control groups were compared, no
significant differences were observed between the lower mid-dose
vehicle controls (0/10 in both sexes) and the lower mid-dose
untreated controls (0/9 in males and 0/10 in females); however, a
significant difference was observed between the low-dose vehicle
controls (13/17 in males and 19/19 in females) and the low-~dose

untreated controls (3/18 in males and 6/19 in females).

This high incidence in the low-dose vehicle controls may have
been due to a procedural problem. The same needle for injection

was used for each group of five animals within a cage, and
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furthermore, the same bottle of vehicle solution was used for all
vehicle-control animals. Thus, the possibility of transfer of

tumor cells or oncogenic viruses cannot be excluded.

Nonneoplastic lesions of the peritoneal cavity, i.e., inflam-
mation and fibrosis, were found in rats and mice from each of the

dosed groups, but not in any control animals.

Since 1966, acronycine has been tested as an antineoplastic agent
in humans; however, no long-term studies in animals or humans
have been reported. In a 6-month study for pulmonary tumor
response 1in strain A mice, Stoner et al. (1973) found that
intraperitoneal injection of total doses of 0.53 to 2.60 mg/kg of

acronycine did not elicit a carcinogenic response.

The vehicle used for the acronycine for all groups in this
bioassay contained polysorbate 80, which in itself has been
implicated as a carcinogen, but only in the production of local
sarcomas following subcutaneous injections (Grasso et al., 1971).
However, in these bioassays no local sarcomas were observed in
the vehicle-control animals administered polysorbate 80 by

intraperitoneal injection.

It is concluded that under the conditions of this bioassay, the
low survival of the dosed and control mice and the possible

procedural problems associated with intraperitoneal injection of
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the chemical do not allow a determination to be made of the
carcinogenicity of acronycine in this species. In Sprague-Dawley
rats, acronycine in the vehicle of 0.05% polysorbate 80 in
phosphate-buffered saline was carcinogenic, producing tumors of
the mammary gland in females, osteosarcomas in males, and
sarcomas and other related tumors of the peritoneum in both males

and females.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN RATS

GIVEN INTRAPERITONEAL INJECTIONS OF ACRONYCINE
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TABLE A1

SUMMARY OF THE INCIDENCE OF NEQPLASMS IN MALE RATS GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOW DOSE MID AND HIGH LOW DOSE MID AND HIGH

UNTREATED DOSE UNTREAT- VEHICLE DOSE VEHICLE

CONTROL ED CONTROL CONTROL CONTROL
ANINALS INITIAILY IN STUDY 10 10 10 1¢
ANINALS RECFOFSIED 10 9 10 8
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 9 10 8

FESPIRATORY SYSTEN
S$LUNG (10) 9 - (10) (8
ALVEOLAE/ERCNCHTIOLAR ADENONA 1(13%

HEMATOPOIETIC SYSTPM

ERDOCRINE SYSTENM

#PITUITARY (5) (8} (43 [44]
CHROMOPHOBE ADENOMA 2 (29%)
CHRONOPHOEE_CARCINOBA 1_413%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRCSCCPICALLY
* NUMBER OF ARIMAIS NECROPSIED
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TABLE AT CONTROL MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID AND HIGH LOW DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL
ACIDOPHIL ADENOMA ) 1 (1uy
#ADRENAL (10) (9 (e 8)
CORTICAL PLENCHA 1 (13%)
REPRODUCTIVE SYSTFN
*MANNARY GLAKT (10) 9) (10) (8)
ADENOCARCINONMA, NOS 1 (13%)

PNIMNAL DISPOSITICN SUMMARY

ANINALS INITIALLY IN STUDY 1n 10 10 10
NATORAL DEATH2 3
MORIBUNL SACRIFICE
SCHPLULEC SACRIPICE
ACCIDENTALLY KILLED
TERMINAL SACRIFPICE 10 7 1C 7
ANIMAL NISSING

- N

2_INCLUDES AUTQLYZED ANINALS

# NUMBFR QF ANINALS RITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBER CP ARIMALS NECROPSIED

62



TABLE A1 CONTROL MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID AND HIGH LOW DOSE
UNTREATED DOSE UNTREAT- VEHICLE
CONTROL ED CONTROL CONTROL
TUMOR SUMMAEY
TOTAL ANIMALS WITH PRIMARY TUMORS* 1
TOTAL PRIMPARY TUMORS 1
TOTAL ANIMALS WITH BFNIGN TUMORS
TOTAL EFNICN TUMORS
TOTAL ANIYMALS WITH MALIGNANT TUNORS 1
TOTAL MALICNANT TUMORS 1

TOTAL ANIMALS WITH STCONDARY TUMORS®
TOTAL SECCKNCARY TUMORS

TOTAL ANTMALS WITH TUMORS UNCERTAIN-
BENIGN OR MRLIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
FRINARY OR MFTASTATIC
TOTAL UNCEFTAIN TOMORS

* PRIMARY TUMCRS: ALL TUNORS EXCEPT SECONDARY TUMORS
# SECONDARY TOUMCRS: MFTASTATIC TOMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

MID AND HIGH
DOSE VEHICLE
CONTROL
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (TREATED GROUPS)

LOW DOSE MID DOSE HIGH DOSE
ANTMALS INITIAILY IN STUDY 15 35 i5
ANIHMALS NECEOESIED 31 32 34
ANIMALS EXAMINFC HISTOPATHOLOGICALLY 30 1 K]
INTEGUMPNTAFY SYSTFH
#SUBCUT TISSUE {31 (32) (34)
SARCCMA, NOS 1 (3%
FIBRCMA 1 (3% 1 (3%
FIBROSAFCCHA 1 0%
NSTECSAFCCMA 1 3% 1 (3%)
RESPIRATORY SYSTEM
11UNG (30) (3D} (34)
ALVEOLAR/ERCNCHIOLAR ADENCHMA 1 (1IN
HEMANGIOSARCOMA, METASTATIC 1 (3%)
OSTEOSARCCMA, METASTATIC 2 (1%) 9 (29%) 1¢ (29%)
FEMATOPOIETIC SYSTFM
fLYMPH NODE (30) (20) (z1)
OSTEOSARCCY¥A, MUTASTATIC 1 (5% 1 (5%)
MFSENTERIC 1, NCDE (3M (2m (1)
MESOTHELICMA, MPTASTATIC 1 (3%
CIRCULATCRY SYSTEM
NONE
CIGESTIVE SYSTEY
#LIVER (29) 3N (3u)
HEPATOCFLLULAR ADPENOMA 1 (3%
HEPATOCFLLULAR_CARCINOMA 1_03%)

* NUMBPR OF ANIMALS WITH TISSUF EXAMINED MTICROSCCPICALLY
* NUMBFR OF AFIMALS NECROPSIFT
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

FIBROSAFCCHA 1 (3%
HEMANGICSAECCHA 4 (14%) 1 (3%)
OSTEOSAFCCHEA 2 (6%)
OSTEGSARCCHMA, METASTATIC 3 (101 4 (13%) 5 (15%)

*BILE DUCT (3} (32) 34)
BLLE DUCT CAFCINOMA 2 (6%)

#PANCREAS (24) (26) (30)
FPIBROSARCCEA 1 (4%)
OSTECSARCCHA, METASTATIC 1 (%) 1 (3%)

41STOMACH (29) (30 (30
OSTEOSARCCFA, MPTASTATIC 1 (3%)

fLARGE INTESTINE (24) (29) (ze)
SQUANOUS CELL CARCINOMA 1 (3%)

URINARY SYSTEF

SKIDNFY (29) 31 (23
OSTEOSARCCFA, METASTATIC 1 (39 1 (3%)

ENDOCRINE SYSTEM

#ADRENAL (28) [E)] 23
CORTICAL RTENONA 1 (u%) 2 (6% 4 (12%)
CORTICAL C2RCINOMA 1 (1%
OSTECSARCCMA, MFTASTATIC 1 (u%) 3 (9%

REPRODUCTIVF SYSTFM

*MAMMARY GLANL {31) (32) (24)
®IBROADENCMA 1 (3%

STESTIS (28) (30) (&)
INTFRSTITIAL-CELL TUMOR 1 (4%

SEECIAL SFNSY CRGANS

—-NONE

4 NOMBPR O¥ ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBTR OF ANIMALS NFCROPSIED
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

HIGH DOSE

MID DOSE
MUSCULOSKELFTAL SYSTEM
*BONE [&1)) (32 34)
OSTEGSARCCEA 3 (10%) 10 (31%) 8 (2u%)
*YERT EBRA (31 (32) (34
OSTEOCSARCCPA 1 (3% 1 (3%)
*SKELETAL MUSCLE (31) (32
OSTECSAFCCFA, METASTATIC 1 (3%
EODY CAVITIES
*ABDOMINAL CAVITY (31) 32) (24)
PIBROSAECORA 1 (3%)
*PERITONEUM (ERD (32) (34)
SARCCMA, E¥CS 2 (6%) 1 (3%)
PIBROSARCONA 2 (6%)
MESOTHRELICFA, NOS 1 (3% 1 3%
MESOTHELTOMA, MALIGNANT 2 (%)
HEMANGIOSAKCOMA, METASTATIC 1 (3%
CSTEOSARCOMA 1 (3%)
OSTECSARCCHMA, METASTATIC 1 (3%)
*PPRITONEAL CAVITY [&1)) (32 (34
FIBRCSAKCCHMA 1 (3%)
*MESENTERY (31 (32) 34)
OSTECSARCCFA 1 Q3%
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (31) (32) (34)
SARCCHMA, NCS, METASTATIC 2 (6%)
FIBROSARCCHA 2 (6% 2 (6%)
OSTEOSARCCMA, METASTATIC 1 (3%) 2 (6%)
CIAPHRAGH
FIRRCSARCCMA 1

# NUNBFR OF AKIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

............................ - e e e s B e

LOW DOSE MID DOSE HIGH DOSE
ABRIMAL DISFCSITICR SUMMARY
ANIMALS INITIALLY IN STUDY 35 35 ic
NATOUFAL DERTH® 17 17 9
MORIBUNL SACRIPICF 9 17 2¢

SCHELULEL SACRIPICE

ACCIDENTALLY KILLED

TERNINAL SPCRIFICE 9 1
ANIMAL MISSING

@ INCLUDES AUICLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRINARY TUMORS# 17 16 15
TOTAL PRIMARY TUMORS 21 23 28
TOTAL ANIMALS WITH BENIGN TUMORS S 4 4
TOTAL BEXKIGN TUMORS S 4 4
TOTAL ANIMALS RITH MALIGNANT TUMORS 12 16 L]
TOTAT MALIGNAKT TUMORS 15 18 24
TOTAL ANIMALS WITH SECONDARY TUMORS# 8 12 10
TOTAL SECONCARY TUMORS 13 19 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MAIIGNANT 1 1
TOTAL UNCEFTAIN TUMORS 1 1

TOTAL ANIMNALIS WITH TUMORS UNCERTAIN-
FRIMARY OR METASTATIC
TOTAL UNCEETAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
& SECONDARY TUPMORS: METASTATIC TUNORS OR TUMORS INVASIVE IKTO AN ADJACENT ORGANW
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TABLE A3

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

INTMALS INITIAILIY IN STUDY
ANIMALS NPCFCESIED

ANIMALS EXAMINED HISTOPATHOLOGICALLY

RESPIRATCRY SYSTE®

#TRACHER
CARCINCHA, HOS, METASTATIC

fLUNG

CIGESTIVE SYSTFH

4ESOPHAGUS
CARCINONMA, NOS, MFTASTATIC

EXCOCRINF SYSTEM

#PITUITARY
~———CHROMOPHOXE ADENQHA

LOW DOSE MID & HIGH DOSE LOW DOSE MID & HIGH DOSE
UNTREATED UNTREATED VEHICLE VEHICLE
CONTROL CONTROL CONTROL CONTROL
10 10 1¢ 10
10 9 10 9
10 8 10 9
_________________________________________________________________________________________________ |
(10) (8) (10)
1 (1%
(10) (€] (10}
ALVECLAR/EFCHCHIOLAR CARCINGHNA 1T 01%
.................................................................................................. i
(10) (8) {10)
. 1. (17%)
............................................................. ——e _ J
7N (E)] 6) 9
3. (83%) 3_143%) 2_133%) 1.01%)

# NUMBER OF ANIMALS WITH TISSUF EXAMINED MICROSCCPICALLY

* NUMBER OF ANINALS NECROPSIED
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TABLE A3 CONTROL FEMALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID & HIGH DOSE LOW DOSE MID & HIGH DOSE
UNTREATED UNTREATED VEHICLE VEHICLE
CONTROL CONTROL CONTROL CONTROL
CHRCMOPHCEE CARCINOMA 1 (14%)
AADRENAL (10) (8) (10 (&3]
CORTICAL ALENCNA 1 (M%)
#THYROIT (10) n {10) (1]
CARCINCMA,XOS 1 (1a%)
REPRODUCTIVE SYSTEN
*MANMARY GLARL (10} 9) 110) 9
PIBRCADENCHA 4 (40%) 1 (11%) 1 (10%) 3 (33%)
#CERVIX DTERI (10) (8) (10), %)
SQUAMOUS CELL PAPILLOMA 17(10%)

ALL OTHFR SYSTENMS

~HQNE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED NICROSCCPICALLY
* FNUMBER OF ANIMALS NECROPSIED

69



TABLE A3 CONTROL FEMALE RATS: NEGPLASMS (CONTINUED)

LOW DOSE MID & HIGH DOSE LOW DOSE MID & HIGH DOSE
UNTREATED UNTREATED VEHICLE VEHICLE
CONTROL CONTROL CONTROL CONTROL
AKIMAL DISECSITION SUMMARY
ANIMALS INITIALLY IN STUDY 10 10 10 10
NATURAL CERIHR 1 1 1 2
MORIBUND SACFIFICE 1 1

SCHETULFT SACRIPICP

ACCIDENTALLY KILLED

TERMINAL SACRIPICE 8 8 9 8
ANIMAL MISSING

@ INCLUTES ADNTCLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIFALS WITH PRIMARY TOMORS* 5 4 3 3
TOTAL PRIMMARY TUMORS 7 S 4 7
TOTAL ANIMALS WITH BENIGN TUMORS 5 3 4 3
TOTAL BENIGN TUMORS 7 4 4 S
TOTAL ARIMALS WITH MALIGNANT TUMORS 1 2
TOTAL MALIGNANT TUMORS 1 2
TOTAL ANIMALS WITH SECONDARY TUMNORS# 1
TOTAL SECCNTARY TUMORS 2

TOTAL ANIMALS WITH TUMORS ONCERTAIN-
BENIGN OR MATIGNANT
TOTAL UNCEFTAIN TUMORS

TOTAL ANINALS WITH TUMORS UNCERTAIN-
PRINARY OF MFTASTATIC
TOTAL UNCEFTAIN TUMORS

* FRIMARY TUMORS: ALL TUMORS RXCEPT SECONDARY TUMORS
¢ SECONDARY TUMORS: METASTATIC TUNORS OR TUMORS INVASIVE INTO AN ADJACENT OBRGAN
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TABLE A4

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (TREATED GROUPS)

LOW DOSE MID DOSE HIGH DOSE
ANIMALS INITIAILY IN STUDY 35 35 e
ANIMALS NECEOESIED 35 32 34
ANIMALS EXAMINFT HISTOPATHOLOGICALLY 35 32 I3
TNTEGUMENTARY SYSTEN

*SKIN (35) (32) (34)
FIBROSARCCEA 1 (3%)

*SUBCUT TISSUE (35) (32) {34
CARCINOMA,NOS 1 (3%)
SARCCMA, NCS 4 (11%)

FIBRCHMA 2 (6%) 1 (3%)

FIBROSARCCMA 1 (3% 2 (6%)

LI PONA 1 (3%

RHABDOMYOSARCOMA 1.03%)
RESPIRATORY SYSTEM

$LUNG (35) 32) (23
CARCINOMR, KOS, METASTATIC 4 (12%)
ALVEOLAR/EFONCHIOLAR ADENOMA 2 (6%
ALVECLAR/EEONCHIOLAR CARCINOMA 1 (3%)

SARCCMA, NCS 1 (3%)

SARCCMA, KCS, METASTATIC 1 (3%)

HEMANGIOSAECOMA, WETASTATIC 1 (3%) 1 (3%)
HEMATOPOIETIC SYSTEM

#LYMPH NODE 35) (12) (29)
CARCINOMA, NOS, METASTATIC 1 (4%)

STHYM US (14) (16) (6
CARCINOMA, NOS, MPTASTATIC 1 (17%)

CIRCULATCRY SYSTEP

__NOBE

¢ NUMBER OF ANIMALS WITH TISSUE EXANINED NICROSCCPICALLY
* NUMBER OF ANIMAIS NECROPSIED
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TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE
tIGFSTIVE SYSTEM
#LIVER (35) (32) (23
CARCINOMA, NOS, METASTATIC 1 (3%)
HEPRTOCELLULAR ADENONA 4 (13%)
HEPATOCELLULAF CARCINOMA LIES S
HEMANGICSAFCOMA 5 (14%) 1 (3%
OSTEOSARCCMA, METASTATIC 1 03%)
$PANCREAS {34y (30) (31
CARCINOMA,NOS 1 (3%)
SARCCMA, WNOS 1 (3%)
OSTECSARCCPA, METASTATIC 1.03%
#STOMACH (35) (30) (32)
SARCCHA, NCS 1 (3%)
OSTEOSABCCHA, METASTATIC 1 0%
1ILPUN (35) (29) (3C)
PIBROSARCCMA 1 (3%)
SLARGE INTESTINE (35) (29) k3 )
SARCCHMA, HNCS Z (6%)
UEINARY SYSTEP
#KIDNEY (35) a3n 32)
FIBROMA 1 (3%)
YURINARY BLATLER (32) (26) 31
PAPTLLONA, NOS 1 (u%)
OSTEOSAKCOMA, METASTATIC 1 .0(3%)
EKDOCRINF SYSTEM
#PITUITARY (28) (30) (20}
CHROMOPBOEE PLENOMA 4 (18%) 1 (3% 1 (3%)
1ADRENAL (32) {30) (K3 )]
CORTICAL PCEROBA 9 (30%) 7 (23%)
CORTICAL CAKCINOMA 1 0%
$ADRENAL CORTEX (32) {30 “3n
CORTICAL RLDENCEA I_(3%) :

4 NUMBER OF ANINALS WITH TISSUE EXAAINED MICROSCCPICALLY
* NUMBER OF AWINMALS NECROPSIEL
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TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

REPRODUCTIVE SYSTEN

SMAMMARY GLANI (35) (32 ()
ADENCCARCIKCMA, NOS 6 (17%) 4 (13%) 2 (6%)
PAPILLARY ADPNOCARCINOMA 1 (3%
CYSTADENOKA, NOS 1 (3%
CYSTADENOCARCINOMA, NOS 1 (3%
PIBRCMA 2 (6% 1 (3%)
FLBRCADENCHA 20 (S7%) 13 (41%) 3 (9%)

SUTERUS . (38) (32) (22)
SARCONMA, NCS 1 (%)
LEIOMYOSAECCM A 1 (3%
ENDONETRIAL STROMAL POLYP 5 (15%) : 1 (3%)

$OVARY (31) (31 [ER)]
LETONYORA 1 (3%)

NERVOUS SYSTER

NONE

SPECIAL SENST CKGANS

NONE

MUSCULOSKELFTAL SYSTEM

*SKELFTAL MUSCLE (35) (32) (34)
SARCOMA, NCS 1 (3%)

ECTY CAVITIES

*ABDOMINAL CAVITY (35) (32) (24)
PIBRGSARCCFA 1 (3%) 1 (%)

*PERITONEUN (35) (32) (24
SARCCMA, KCS 5 (15%)
FIBRCSAFCCEA 2 (6%)
MESOTHELTICMA, MALIGNANT 1 (3% 2 (6%)
OSTEQSAFCCNA 1_43%)

& NUMBER OF ANINALS WITH TISSUF EXAMINED MICROSCCPICALLY
* NOMBER OF ANIMALS NECROPSIID



TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

*NESENT ERY
SARCCHA

ALL OTHTR SYSTENS

#MULTIPLF CRGAGS
SARCCMA, NCS
FIBRCSAECCHA

PNIMAL CISFOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATURAL DEATH2
MORIRONL SACRIFICE
SCHETULED SACRIPICE
ACCIDENTALLY KILLED
TERNINAL SACRIFICE
ANIMAL PISSING

2 INCLUDES AUTCLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS*
TOTAL PRIEARY TUMORS

TOTAL ANINALS RITH BENIGK TUMORS
TOTAL BEKICN TUMORS

TOTAL ANINALS WITH MALIGNART TURORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SFCONDARY TUMNORS#H

TOTAL SECCNLCARY TUMORS

TOTAL ANIMALS WITH TOMORS ONCERTAIN-

EENIGN OR MAIIGNANT
TOTAL OUNCEFTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIR-

PRIMARY OR METASTATIC
TOTAL UNCEFTAIN TUMORS

* FRINARY TUMORS:

31
51

24
32

16
19

ALL TUMORS EXCEPT SECONDARY TUMNORS

MID DOSE HIGH DOSE
(32) (19
1 (3%
(32) (34)
2 (6%) 1 (9%)
2 (6% 1 (3%)
35 35
7 9
9 24
19 H
20 25
52 ua
18 1¢
35 15
12 20
17 29
6
13

# SECONDARY TUMORS: NETASTATIC TUMORS OR TOMORS INVASIVE INTO AN ADJACEFT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE

GIVEN INTRAPERITONEAL INJECTIONS OF ACRONYCINE
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TABLE 81

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED . DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
e ccmemcmemcmmeame—ae-CONTROL EDCONTROL ... CONTROL _______CONTROL__
PNINALS INITTAILY IN STUDY 10 10 0 10 10
ANIMALS NFCHOESIED 9 19 20 10 10
ANIMALS EXAMINED HYSTOPATHCLOGICALLY 9 10 20 n 10
INTEGUMENTARY SYSTFM
*SKIN (9) (10) (20 (10) (10)
PAPILLCHA, NOS 1 (5%)
*SUBCUT TISSUF (9) (10) 120) (10) (10)
SARCCHA, NCS 2 (10%)
RESPIRATORY SYSTEN
2LONG [$)) (10) 125 (S (10)
HEPATOCELIULAR CARCINONA, METAST 1 {10%)
ALVEOLAF/EFONCHIOLAR ADENOMA 1 (10%) 1 (5%)
ALVECLAB/BECNCHIOLAR CAFCINOMA 2 (10%)
EEMATOPOIPTIC SYSTEN
#MULTIPLIE OFGANS (9 (10) (20 (10) (10}
MALIG.LYMPHONA, UNDIFPFER-TYEFE 3 (15%)
LYMPHOCYTIC 1EUKEMIA 3 (30%)
#INGUINAL LYNEH NODE 9 (9 (20) (10) 9
SARCCNA, RCS, WETASTATIC 1 (5%)
CIRCUOLATCRY SYSTEN
NONE
TIGESTIVE SYSTEF
1LIVER 9 (10) (20) (10) (10)
HEPATOCELLULAR ADENONA 2 (20%) 4 (20%) 1 (10%)
—__HEPATOCELLULAB CARCINONA 1_(11%) 2_120%) 3_(15%) 1_{10%)

# KUMBER OF ANINALS VITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B1 CONTROL MALE MICE: NEOPLASMS (CONTINUED)

LOWER UPPER LOW DOSE “TTTTLOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
; UNTREATED DOSE UNTREAT- : CONTROL VEHICLE DOSE VEHICLE
S, e U, JSCONTROL _______ EDCONTROL . ... GONTROL __ _____ CONTROL __
CRINARY SYSTEN
NONE
ENTOCRINF SYST®H
NONE
REPRODUCTIVE SYSTEN
NCNE
NERVOUS SYSTEN
NONE
SPECTAL SENSE CRGANS
NCNE
PUSCULOSKELETHL SYSTEM
*FEMUR (9 (10) (20 (10) (10)
CSTECCHCNLECMA 1 (5%)
EODY CAVITIES
*WESENTERY (9) (10) (z0) (10) (10
LIPONA 1 (10%)

ALL OTHER SYSTENS

HONE...

¢ NUMBFR OF ANISNALS WITH TISSUE PXANINED MICROSCCPICALLY
* NUMBER OF ASIMALS NECROPSIED

CCNTINUED ON



TABLE 81 CONTROL MALE MICE: NEOPLASMS (CONTINUED)

T TTTTLOWER T CUPPER  LOWDCSE I LoWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
S, CONTROL_______EDCONTROL _____________________ CoNTROL ___ ... CONTROL__
ANIMAL DISPOSITION SUAMARY
AKINALS INITIALLY IR STODY 10 10 30 0 14
WATUFAL DE}TH3 1 5 2 5
NORIBUND SACRIFICE 6 1
SCHETULED SACRIFICE
ACCIDERTALLY KILLED
TERMINAL SACRIFICE 9 10 g 7 5
ANINAL MISSING
@ INCLUDES AUTCLYZED ANIMALS
1UMOR SUANARY
TOTAL ANIFALS WITH PRIMARY TUMORSS 1 8 13 5 1
TOTAL PRIMPRY TUMORS 1 S 17 5 1
TOTAL ANINALS WITH BERIGN TUMORS 3 6 1 1
TOTAL BFNICN TOMORS 3 7 1 1
TOTAL ANIMALS WITH MALIGNANT TUMORS 1 2 g 4
TOTAL MALICNAKT TUMORS 1 2 10 4
TOTAL ANINALS WITH SECONDARY TUMORS# 1 i
TOTAL SECCKLARY TUNORS 1 1

TOTAL ANIMALS WITH TUNORS ONCERTAIN-
PENIGN OR MAIIGNANT
TOTAL UNCEETAIN TUMORS

TOTAL ARIBALS WITH TUBORS UWCERTAIN-
PEIMARY OF METASTATIC
TOTAL UNCFETAIN TUMORS

* ERTMARY TUSCES: ALL TUMORS EXCEPT SPCONDARY TUMORS
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TABLE B2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (CONTROL AND TREATED GROUPS)

LOW DOSE

LOWER UPPER
VEHICLE LOW DOSE
CONTROL MID DOSE MID DOSE

................. e o e e e " e e e e o e e o ]
MNIMALS INITIALLY IN STUDY 20 40 s 33 35
PNIMALS MISSING 1

PNIMALS NECFOEETEC 20 40 2

ANIMALS EXAMTNED HISTOPATHOLOGICALLY 20 40 35 EX] 12

HIGH DOSE

FESPIRATORY SYSTEN

$LUNG (18) (s0) {35) 33 (12)
ALVEOLAR/BEFCNCHIOLAR ADENOMA 1 (39

HEMATOPOIETIC SYSTEM

+*MULTIPLE ORGANS (20) wn 3%) (34) (29)
MALIGNANT 1YNPHOMN, NOS 2 (1Y
MALTG.LYMPEONA, UNDIPFER-TYP® 5 {25%) 6 (15%)
MALIG.LYMEHOMA, LYMPHOCYTIC TYPE 6 (30%) 3 (89

#SPLEEN (19 (38) (35) (30) (12)
HEMANGIOSARCONA 1 (3%

4THYNUS (5) ()] 115) ) (9)
MALIG.LYMPHCHP, LYNPHOCYTIC TYPF 1 (14%)

LIGESTIVE SYSTEM
#BILE TOCT (20) (40) 13< (349) 29
BILE NDUCT CARCINGHA T 3%

CRINARY SYSTENK

. 1e).} 4 J

¢ NUNBER OF ANINALS WITH TISSUE EXANINED MICROSCCPICALLY
* NUMBER OF ANIMALS RECROPSIELD
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TABLE B2 CONTROL & TREATED MALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE

VEHICLE LOW DOSE M';g";’,%gE Mo P OSE HIGH DOSE
coNtTROL _ Mbpose  Mibpose
ENDOCRINE SYSTEM
SADRENAL (20) an 9 29 an
PHEOCHRCHMCC YTCMA 1 (3%
4THYROTIL (18) (38) {18) “amn (42
FOLLICUOLAR-CELL CARCINOPA 1 (3%
REPRODUCTIVE SYSTFHN
$TESTIS {20) {38) {38 (3 {12}
HEMANGIOS PECCMA 1 (39
FERVOUS SYSTEM
NONE
SPECTIAL SENSE CFGANS
NONE
FUSCULOSKELETAL SYSTEM
*ENEE JCINT {20) (o) (35) 34 {29)
QSTFOCHCNLEFOMA 1 (3%
PODY CAVITIES
WONE
ALL OTHYR SYSTENS
*MULTIPLE GRGANS 20) (40) (25) (34) (29)
SARCCHA, NG 2458
CCNTINUED

* NUMBER OF ARINALS WITH TISSUE EXAMINED MICRCSCCPICALLY
* NUNMBER OF ANIMALS NECROPSIED

81



TABLE B2 CONTROL & TREATED MALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE
VEHICLE
.................................... OO RO e
ANINMAL DISFCSITION SUMMARY
ANIMALS INITIALLY IN STUDY 20
NATUFAL CEPIRD 8
MORIBURD SACRIFICE 12
SCHELULEL SACRTIFICE
ACCIDERTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING
@ INCLUDFS AUTCLYZED ANINALS
TUMOR SUMMARY
TOTAL ANIFALS WITH PRIMARY TUMORS#® 13
TOTAL PRIMARY TOMORS 13

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BY¥NIGN TUMORS

TOTAL ANIRALS WITH MALIGNANT TUMORS 13
TOTAL MALICNANT TOUMORS 13

TOTAL ANIMALS WITH SECONRDARY TUHMORS$
TOTAL SFCCKTARY TUMOBS

TOTAL ANIMALS WITH TUNORS UNCERTAIN-
BENIGN OR MAIIGHANT
TOTAL ONCRBTAIN TUMORS

TOTAL ANIMAIS WITH TUMORS URCERTAIN-
FRINARY OR METASTATIC
TOTAL URCEFTAIR TUMORS

* PRIMARY TUMOBS: ALL TUMORS EXCEPT SECONDARY TUMORS
METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACERT CRGAN

4 SECONDARY TUPFORS:

s
[Ty
[N

HIGH DOSE



TABLE B3

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOWER MID DOSE UPPER MID AND LOW DOSE LOWER MID UPPER MID AND
UNTREATED HIGH DOSE UNTREATED DOSE VEHICLE HIGH DOSE
_____________________ CONTROL UNTREATED CONTROL CONTROL ____ CONTROL _____ VEHICLE CONTROL
PEIMALS INITIAILY IN STUDY n 10 0 10 10
AFIMALS NECROESI®D 10 10 19 10 10
ANIMALS EXAMINED HISTOPATEOLOGICALLY 10 10 19 10 1
INTEGUNENTARY SYSTENM
*SUBCUT TISSUE (10) (10 (19 (10) (10)
SARCCHA, KCS 1 (5%)
HEMANGIONA 2 (11%)
BESPIRATCRY SYSTEM
¥ONB
EEBATOPOTETIC SYSTEM
*MULTIPLF ORGANS (10} (10) 19 &L)! (10)
MALIG.LYMFEONA, UNDIFFPER-TYER 3 [(16%)
MALIG. LYMEHONA, LYMPHOCYITIC TYPE 1 (5%)
MALIG. LYMEHCMA, HISTIOCYTIC TYPE 1 (5%) 1 (10%)
LYRPHOCYTIC IEUKEMIA 3 (30%) 1 (10%)
4TOODEN U8 (10} (10) (19 0o (10)
MALIG.LYMPHOMA, UNDIFPER-TYPE 1 {5%)
CIRCULATCRY SYSTEY
NONE
TIGESTIVE SYSTEN
SLIVER (10) (10) (19) (10) (10)
HEPATOCELIULAR ADENONA 1 (5%)

URINARY SYSTEM

HONE

# NUMBER OF ANINALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUNBER OF ANIMALS NFCROPSIEL
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TABLE B3 CONTROL FEMALE MICE: NEOPLASMS (CONTINUED)

LOWER MID DOSE UPPER MID AND LOW DOSE LOWERMID UPPER MID AND
UNTREATED ! HIGH DOSE 'UNTREATED DOSE VEHICLE HIGH DOSE
...................................... CONTROL ____ UNTREATED CONTROL _ CONTROL = CONTROL _ _ _ VEHICLE CONTROL
ENCOCRINF SYSTEM
IPITUITARY %) (9) 117 (8) 9)
CHROMOPHOEE PLEFOMA T (18%)
FEPRODUCTIVE SYSTEM
1UTERUS (10} (9} (19) (m (9
HEMANGIOSARCCHA 1 (1%
NERVOUS SYSTFE
NONE
SEECIAL SENSE CEGANS
*HARDERIAN GIANC (10) (10) (19) (10) (10)
PAPTLLARY CYSTADENOMA, NOS 1 (5%)
FUSCULOSKELETAL SYSTEM
NONE
EOTY CAVITIES
NONE
ALL OTHER SYSTEMS
*MULTIPLE OBGANS (10) (10) (19) (10) (10)
FIBROSARSCHA 1_(5%)

# NUMBER OF ANINALS ®ITH TISSUE EXANINED NICROSCCPICALLY
* NUMBER OF AFIMALS NECROPSIEC
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TABLE B3 CONTROL FEMALE MICE: NEOPLASMS (CONTINUED)

LOWER MID DOSE UPPER MID AND LOW DOSE LOWER MID UPPER MID AND
UNTREATED HIGH DOSE UNTREATED DOSE VEHICLE HIGH DOSE
CONTROL UNTREATED CONTROL CONTROL CONTROL VEHICLE CONTROL
ANIMAL DISFOSITION SUMMARY
ANIMALS INITIALLY IN STODY 10 10 20 10 10
NATORAL CERTH® 1 6 1
MORIBUND SACRIFICF 4 1 1

SCHETULEC SACRIFICE

ACCIDENTALLY KILLED

TERMINAL SACRIFICE 10 9 10 8 9
ANINAL MISSING

@ INCLUDES AUTCLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMOES* 3 1 13 1 1
TOTAL PRIMARY TUMORS 3 1 15 1 1

TOTAL ANIMALS WITH BENIGN TOMORS 7
TOTAL BFNIGN TUMORS 7

TOTAL ANIMALS WITH NALIGNANT TUOMORS 3 1 e 1 1
TOTAL MALIGNANT TUMORS 3 1 8 1 1

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SFCONDARY TUMORS

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

TOTAL ANINALS WITH TUMORS UNCERTAIN-
ERIMARY OF METASTATIC
TOTAL ONCEFTAIN TUMORS

* FRIMARY TUMCRS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMCRS: METASTATIC TUMORS OR TUMORS INVASIVE INTC AN ADJACENT ORGAN
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TABLE B4

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (CONTROL AND TREATED GROUPS)

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE MID DOSE MID DOSE

____________________________________ CONTROL e e m—mm—m————————mn

PNIMALS INITTALLY IN STUDY 20 40 s 35 15

ANINALS NPCRCESTED 20 39 13 33 32

INIMALS FXAMINED HISTOPATHOLOGICAILY 20 39 2 33 15

INTFGUMENTAEY SYSTEHM

NONE

FESPIRATCRY SYSTEF

1LUNG (17) (38) (23) (33 (%)
ALVEOLAR/ERCNCHIOLAR CARCINCHMA T (3%

FEMATOPCIETIC SYSTEM

*MOLTIPLE CRGANS (20) (39) (23) (33 (32)
MALIGNANT IYYEHOMA, NOS 4 (20%)
MALYIG.LYMFKCKA, UNDIFFER-TYPF 13 (6%%) 1 3%
MALIG.LYMEEOMA, LYMPHOCYTIC TYPE 2 1ty 4 (10%)
MALIG.LYMEHONA, HISTIOCYTIC TYPE 1 (3%

4PONE NARRCW (18) (39) (2 (32) (14)
GRANULOCYTIC IEUKPMIA AR KRS

#THYM OS (9 M 1z (W] )
ALVEOLAB/ERCNCHIOLAR CA, METASTA 1 (9%

CIRCULATCRY SYSTEX

NONE

LIGESTIVE SYSTENM

#LIVER {20) 39) (KR (32) {15)
HEPATOCYLLIULAR CARCINOKA 1 (3%)

*BILE COCT (20) (39 23) (33) (32)
ADENCCARCINCMA, _NOS 1_(3%)

4 NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICRCSCCPICAILY

* NUMBER OF ANIMALS NFCROPSIEL
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TABLE B4 CONTROL & TREATED FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE

........ —ccmcmcna—-

4CUODENUN (12) (39) 1z¢8) 132) (6)
ADENCHATOUS POLYP, NOS 1 (3%)

REPRODUCTIVE SYSTENM

*NANMARY GLARL (20) (39) (32 (33 (32)
ADENOCAECINCHA, NOS 1 (3%

MLL OTHEF SYSTENS

*NULTIPIE CEGANS (20) (39) (23) (33 (32)
—SABCCHAL _NCS 2_15%)

¢ NUMBER OF ANINMALS WITH TISSUE EXANINED MICROSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B4 CONTROL & TREATED FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE MID DOSE MID DOSE
CONTROL
AXIMAL DISFOSTIION SUMMARY
ANIMALS INITIALLY IN STUDY 20 40 5 35 3%
NATUFAL TEMNTHD U 7 AL 12 29
MORTBUND SACRIFICE 6 kAl 21 23 6
SCHELULFC SACRIFICE
ACCIDENTALLY KILLED 2
TERNINAL SACRIFICTE
ANIMAL MISSING
@ INCLUD®S AOUTCLYZED ANIMALS
TOMOR SUNMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 19 9 2
TOTAL PRIMARY TUMORS 19 12 2
TOTAL ANIMALS WITH BENIGN TUMORS 1
TOTAL BENIGN TUMORS 1
TOTAL ANIMALS RITH MALIGNANT TOMORS 19 9 2
TOTAL MALIGNANT TUMORS 19 " 2
TOTAL ANIMALS WITH SFCONDARY TUMORSH# 1
TOTAL SFCCNLARY TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MAIIGNANT
TOTAL UNCEFTAIN TUMORS

TOTAL ANIXALS WITH TUMORS UNCERTAIN-
FRIMARY OF METASTATIC
TOTAL UNCFETAIN TUMOPRS

* FRIMARY TUMCRS: ALL TUMORS EXCEPT SECONDARY TUMORS
¥ SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN RATS GIVEN INTRAPERITONEAL INJECTIONS

OF ACRONYCINE
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TABLE Ct

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOW DOSE MID AND LOW DOSE MID AND HIGH
UNTREATED HIGH DOSE VEHICLE DOSE VEHICLE
CONTROL UNTREATED CONTROL CONTROL CONTROL
ANIMALS INITIAILY IN STOUDY 10 10 10 10
ANIMALS NECFOESIED 10 9 10 8
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 9 10 8
INTEGUMENTARY SYSTEM
NONE
FESPIRATORY SYSTEM
#TRACHRA 9 9 (8) ®)
INFLAMMATICN, CHRONIC 2 (22%) 1 (13%)
INPLAMMATICN, CHRONIC SUPPURATIV 1 (13%
#LUNG /BFONCRIOLE (1) (% (10) 8)
HYPERPLASIA, LYMPHOID 3 (33%) 1 (13%)
LLONG (10) 9 (10) (8)
BRONCHOPNEUMC NIA, WOS 1 (13%)
BRONCHOENEUMONIA SUPPURATIVE 1 (11%) 2 (25%)
PNEUMONIA, CHRONIC MURINE 5 (50%) 7 (70%)
FEMATOPOIETIC SYSTPHN
#BONE MARROW %)) ) (10) (8
ATROPHY, NCS 1 (1% 4 (Bu%) 2 (20%) 2 (25%)
HYPEFPLASIA, NOS 1 (13%)
$MARDIBULAE L. NODE () 9 (6) (g}
HYPERPLASIA, PLASMA CELI 1 (17%)
CIRCULATCRY SYSTER
YENDOCARDIUN 9 9) (10} (6
PIBROSTS, FOCAL 1 (10%)
$CELIAC ARTIRY (10) 9 {10) (8)
— —.DEGENERATICHN, NOS : 1_011%

€ NUMBER OF ANINALS WITH TISSUE EXAMINED NICROSCCPICALLY
* MUMBER OF ANINALS NECROPSIED
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TABLE C1 CONTROL MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID AND LOW DOSE MID AND HIGH
UNTREATED HIGH DOSE VEHICLE DOSE VEHICLE
CONTROL UNTREATED'CONTROL  CONTROL ____CONTROL __
LIGESTIVE SYSTEM
#SMALL INTESTINFP (8) (9) (10) (6)
PERIARTYRITIS 1 (11%)
URINABRY SYSTEMY
SRIDNEY (9 9 (10) 8
CALCULUS, NOS 2 (22%) 1 (139
INFLAMMATION, INTERSTITIAL 1 (13%)
INFLAMMATICN, CHRONIC 3 (33%) 3 (33%) 7 0% 2 (25%)
#KIDNEY/TUBULE 9 9 (10) (8)
MINERALIZATION 1 (1%
ENDOCRINE SYSTEM
NONE
REPRODUCTIVE SYSTEM
§PROSTATE (9 7 (10) (8)

INFLAMMATICN, SUPPURATIVE 2 {29%)

ECDY CAVITIES

——NONE

¢ NUMBER OF ANIMALS WITH TISSUE EXANINED MICROSCCPICALLY
* NUMBER OF ANINALS NECROPSIED

92



TABLE C1 CONTROL MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID AND LOW DOSE MID AND HIGH
UNTREATED HIGH DOSE VEHICLE DOSE VEHICLE
CONTROL UNTREATED CONTROL  CONTROL CONTROL
ALL OTHER SYSTENS
NONE
SPECIAL NORPHCLOGY SUMMARY
¥O LESICON FEFCRTED 3 1 1 1
AUTOLYSIS/NO NECROPSY 1 2

¢ NUNBER OF ARIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (TREATED GROUPS)

................. M a e tec— e — . ———————— — -——
LOW DOSE MID DOSE HIGH DOSE
ANIMALS INITIALLY IN STODY 35 35 3
AFTHALS NECFOESIEL 31 32 3
ANIMALS EXANINED AISTOPATHCLOGICAILLY 30 n 4

INTEGUMENTARY SYSTEN

*SUBCUT TISSOF @31 32) (34)
EPIDERNAL INCLUSTION CYST 1 (3%
HEMORRHAGF T (3%)
INFLAMMATICN, NECROTIZING 1 (3N
INFLAMMATICN, FOCAL GRANULONATOO 1 (3%

RESPIRATCRY SYSTEM

STRACHEA (29) 31 (1)
INPLAMNATICN, SUPPURATIVE 2 (1% 1 (3%) 2 (6%)
INFLAMNATICN, ACUTF/CHRONIC 2 (6%) 4 (13%)
INFLAMMATICN, CHRONIC SUPPURATIV 1 (39)

1LUNG/ BRONC HUS (30) (31 (24)
INFLABNATICN, NOS 1 (3%)

SLUNG (30) (3% 134y
HEMORRHACGE 2 (6%)
BRONCHCEKEUPCKIA, NOS 1 (3%
INFLAMMATICN, INTERSTITIAL 1 (3%)
BRONCHCEREUMCNIA SUPPURATIVE 1 (3%) 3 (10%) 1 (3%)
PNEUMONIA, CHRONIC MURINE 8 (27%) -

HYPFRPLASIA, ALVEOLAR EPITHELIUNM 139

HEMATOPOIETIC SYSTEN

1BONE MARBCW (28) (29) 22)
ATROPHY, NCS 6 (21%) 8 (28%) 19 (59%)
4SPLEEN (¥1))] (&) (23
FIBROSYS 1 {3%)
HBEBATORCIESIS 315

# NUMBER OF ANIMALS WITR TISSUE EXAMINED MICROSCCPICALLY
* NUMBER OP ANIMALS NECROPSIYET
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TABLE C2 TREATED MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE
#MEDIASTINAL I.NODE (30} (20) i
HEMORRHAGE 1 (5%)
fPANCREATIC I.NOTE (30) (20 21
HYPERPLASY}, LYNPHOID 1 (3%
#NESENTFRIC 1. NCDE (30) (20) iz
CONGESTION, NCS 1 (5%)
HEMORRHAGE t (5%
HYPERRELASIA, LYNPHOID 1 (31
CIRCULATCRY SYSTER
EMYOCARCION (29) (30) (32
HEMORRHAGE 1 (3%
INFLAMMATICN, INTERSTITIAL 1 (3%
INFLAMMATICN, CHRONIC POCAL 1 {3%)
INPLAMMATION, CHRONIC SUPPURATIV 1 (3%)
*PULMONARY ARTERY (31 (32) 134)
ARTERIOSCLEROSIS, NOS 1 (3%)
DIGESTIVE SYSTEN
ALIVER 29 (€3} (24)
HEMORRHAGE 1 (3% 2 (6%) 1 (%)
INFLAMAATICN, NECROTIZING 1 (39
INFLAMNATION, CHRONIC 1 (3%)
INPLANMATICN, CHRONIC NECROTIZIN 1 (3%
FIBROSIS 1 (3%
NECRCSIS, XCS t(3%)
¥ECROSIS, COAGULATIVE 4 (%) 1 (3%)
CYTOLOGIC FRGENERATION 1 (3%)
HYPEBPLASIA, NODOULAR s (17%)
BYPERPLASIA, LYMPHOID 1 (3%
SLIVER/PERIPORTAL (29 an (34)
PIBROSIS, [IFFPUSE 1 (%)
*BILE DUCT (31) (32) (34)
FIBRCSIS, FOCAL 1 (3%
HY PERPLASTA, NOS 2 (6%)
SPANCREAS (24 (26) €3C)
e INELAMMATICN, INTERSTITIAL 1.(3%)

# RUMBER OF ANINALS WITH TISSUE EXAMINED BICROSCCPICALLY
* NUMBER OF .ANIMALS KRECROPSIED
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TABLE C2 TREATED MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

FIBRCSI S 1 (3%
HYPEEPLASTIA, WOS 1t (3%
WETAPLASIA, CSSEOUS 1 (4%

ACOLON (24 (29) (z8)
INPLAMMATICN, HEMORRHAGIC 1 (4%

#CECUM (zw) (29) (28)
HEMORRHAGF 1 {4%)

URINARY SYSTEN

FKIDNTY 29) 31 [ER)
INFLAMMATICN, CHRORIC T (24%)

PURINARY BLRITER 2m 129) [EEN
FIBROSTIS 1 (3%)

FNDOCRINE SISTEM

#ADRENAL COETEX {(28) 31 (33)
HYPERPLASIP, NODULAR Z (6%)

#THYROTT (26) (26) {22)
CYSTIC FOTLICL®S 1 {u%

REPRODUCTIVE SYSTEM

1PROSTATE (26) an 2
INPLAMMATICH, SUPPURATIVE 1 (3%)

PUSCULOSKELYETAI SYSTEH

*BONE (31 32) (30
OSTEOPFTRCSTS 1 3%
HYPEEPLASIR. NQS 1_(3%)

4 NUMBER OF ANIMALS WITH TISSUE EXABINED RICROSCCPICALLY
* NUMBFR OF AKIMALS NECROPSTIEC
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TABLE C2 TREATED MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- - - - -—— -—— -—-

LOW DOSE MID DOSE HIGH DOSE
EODY CAVITIES
*PERITONEUM (3n 132) (3u)
INFLANMATION, SUPPURATIVE 1 (3%)
ABSCESS, MCS 1 (3%)
INPLANBATICN, CHRONIC 1 (3%) 5 {15%)
INFLANMATION, CHRONIC DIFPPUSE 1 (3%
PIBROSIS 1 (3% 2 (6%)
ADHESICY, KCS 1 (3%)
METAPLASTA, OSSEOUS 1 (3%) 1 (3%
ML OTHER SYSTENS
*MULTIPIE OKGANS 3 132) (3u)
PIBROSIS 1 (3%)
SPECIAL POREHCIOGY SUMNARY
NO LESION FEEORTED 4 1
NO NECROPSY PERPORMED 1
AUTC/NBCRCESY/NO HISTO 1 1
AUTOLYSIS/KC NECROPSY 3 3 1

4 NUMBER CF AMIMALS WITH TISSUR EXANINED NICFOSCOPICALLY
* NUMBER OF ARINALS NPCROPSIPD
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TABLE C3

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
GIVEN INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOW DOSE MID AND HIGH LOW DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- VEHICLE DOSE VEHICLE
CONTROL ED CONTROL. . CONTROL CONTROL
MIMALS INITIAILY IN STUDY 10 10 10 10
ANIMALS SECKCESIFD 10 9 10 9
INIMALS EXAMINED HISTOPATHCLOGICALLY 10 8 10 9
INTEGUMENTAEY SYSTEM
#SUBCOT TISSUE (10) 9 (10) 9)
INFLAMMATICN, CHRONIC FCCAL 1 (10%)
BESPTRATCRY SYSTEV
¥TRACHEA (o (8) {10) (8]
INPLAKMATICN, WNOS 1 (1%)
INFLAMMATION, ACUTE/CHRONIC 2 (25%)
#LUNG/BFONCHIOLE (1) n (10) (4]
HYPERPLASIA, LYNMPHOID 2 (22%)
1LONG (10) (U (10 (L))
INFLAMNATICN, INTERSTITIAL 1 (14%)
PNEMAONIA, CHRONIC MOURINE 1 (10 1 (10%)
FEMATOPOIETIC SYSTEN
#BCNE MARECW (10) (9 (9} ()]
ATROPHY, NCS 5 (63%) 4 (a4%)
#SPLEEN (10 (8) {10y (R}
HEMATOFOTFSIS 1 (10%)
CIRCOLATCRY SYSTEN
NONE
CIGESTIVE SYSTEN
#HEPATIC CAESULE (10) ) 9) (%)
e HECRQS IS COAGULATIVE . 14118}

4 NUMBER OY ANINMALS SITH TISSUE EXAMINED MTICROSCUPICALLY
-# NOMBYR CF AXYIPALS RECROPSIEL .
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TABLE C3 CONTROL FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID AND HIGH LOW DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL
URINARY SYSTEM
#KIDNFY (10) (8 (1€) 9
CALCULUS, NOS 3 (38%)
INFLAMMATION, CHRONIC 2 (29%) 4 (40%) 1 (11%)
ENDOCRINF SYSTEN
NORE
REPRODUCTIVE STSTEM
#MAMMARY GLAKL (10) 9) (10) (9
CYST, NOS 1 (11%)
fUTERUS /ENCONETRIUN (10) (9) (10 9)
INFLANMATICN, SUPPOURATIVE 3 (30%) 3 (38%) Z (20%) 2 (22%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (10%)
SERVODS SYSTEN
NONE
SPECIAL SENST CBGARS
NONE
PUSCULOSKELETAI SYSTEM
WONE
FODY CAVITIES
«PERITONEUN (10) 9) (10) (9
INFLANBATICN, CHRONIC SUPPUBATIV 1 (10%)

ALL OTHES SYSTENS

—-BOKE

4 NUNBER OF ANINALS WITH TISSOE EXANINED SICROSCCPICALLY
* NUMBER OF ANIMALS NECROPSITD
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TABLE C3 CONTROL FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID AND HIGH LOW DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL
SPECIAL MORFHCIOGY SUMMARY
NO LESICN FEFCRTED 2 3 2
NECROPSY FERF/NO HISTO PERFORSED 1
AUTOLYSIS/¥C XPCROPSY 1 1

# SUMBER CF ARMIEALS WITH TISSOF EXANINED BICROSCOPICALLY
* NUMBER OF ANIMALS NFCROPSIED
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TABLE CA

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (TREATED GROUPS)

LOW DOSE MID DOSE HIGH DOSE
PNIMALS INITIMLLY IN STUDY 15 35 3s
ANINALS NECFOESIFD s 32 34
ANINALS EXAMINED HISTOPATHOLOGICALLY 35 2 13
INTEGUMENTARY SYSTEM
*SKIN (35) (32) (34)
ULCER, CHECNIC 1 (3%
RESPIRATCRY SYSTEM
#TRACHER (35) (30) (32)
INFLAMMATICN, NOS 1 (3%)
INFLAMMATION, ACUTR/CHRONIC 1 {(3%)
INFLAMMATICN, CHRONIC 2 7% 1 (3%)
LUNG/BRONCHES (35) (32) (EE)]
BRONCHIECTASIS 1 (3%)
INFLAMMATICN, NOS 1 (3%
¥LUNG (35) (32) (23)
HEMORREAGE 1 (3%)
INFLAMMATICN, INTERSTITIAL 2 (6%)
BRONCHCENEUMCNIA SOUPPURATIVE 2 (6% 1 (3%)
PNEUECNIA, CHFONIC MURINE 5 (14%)
TINFLAMMATICN, CHRONIC 1 (3%
EEMATOPCIBTIC SYSTEM
$BCNE MARRCW (35) 32y [ER )
ATROPHY, NCS 3 (9% 7 (22%) 10 (32%)
4SPLEFN (35) (€3 )] (21
HEMATOPOIESIS 10 (299 1 (3%)
#AXTLLARY LYMFH NODE {35) (12) (2€)
HYPFRPLASIA, PLASMA CELL 1 (31

CIRCULATCRY SYSTEFN

NONE

# NUMBER OF ANIMALS WITH TISSOE FXAMINED MICROSCCPICALLY
* NUMBER OF ANIMALS NFCROPSTEC
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y

TABLE (4 TREATED FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE
-------------------- - - - - - - " - -}
CIGESTIVE SYSTEN
SLIVER (35) (32) (13)
HEMORRHAGIC CYST . 1 (3%
INFLAYMATICN, CHRONIC 1 (3%
PIBRC3IS, LYIFEUSE 1 (3%
NECRC3IS, KOS 1 3%
NECRC3IS, CCAGULATIVE 1 (3%) 3 (9%
HYPERPLASIA, NODULAR 1 (3%) 1 (3%
ILTVER/CENTRITIOEULAR (35) (32) 13y
NECROSIS, COAGULATIVE 1 (3%
*BILE DUCT (35) (32 (34)
CYST, NOS 1 (39
HYPERPLASI2, NOS 1 (3% 1 (3%)
HYPPEPLASIA, CYSTIC 1 (3% 1 (3%
#PANCREAS (34) (30) (11
FIBROSIS 1 (3%
#STOMACH (35) (30 (12)
FIBROSIS 1 (3%)
ORINRRY SYSTEE
AKIDNFY (35) (31) (z2)
CALCULOS, NOS 1 (3%
HYDRCNEPHFOSI & 1 (3%
INFLANMATION, SUPPURATIVE 1 (3%
INFLAMMATICR, CHRONIC 3 (9%) 1 (3%
#KIDNEY/TURULE (35) 31 (3z)
NEPHROSIS, NOS 1 (3%
ENDOCRINF SYSTEM
#ADRENAI (32) (30) N
INFLAXMATICN, CHRONIC 1 (3%
ANGTECTASIS 1 (% 2 (1%
YADRENAI CORTEX (32) (30) (KR )]
- HIPERRLASIP, NODULAR 1 (3%)

4 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRCSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C4 TREATED FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE
REPRODUCTTVE SISTEM
*MAMMARY GLANT (39%) (32) (34)
INFLAMMATICN, NRCROTIZING 1 (3%
HYPERPLASIA, CYSTIC 1 (3% 1 (3%)
*YAGINA (35) (32) (34)
INFLANMATICN, SUPPURATIVE 1 (3%)
SUTERUS,/ENCOMETRIUN (34) (32 32)
INFLAMMATICN, SUPPURATIVF 6 (18%) 1 (3%
HYPEFPLASIA, CYSTIC 2 (6%)
$OVARY/OVILUCT (34) (32) (17)
HEMORRRAGE 1 (an
10VARY (I (31 G
INFLAMMATICN, SUPPURATIVE 1 (3%)
INFLANMATICN, CHRONIC LINEL )
YERVOUS SYSTEY
NONE
SPECIAL SENSE CFGANS
NONE
FUSCULOSKELETAL SYSTEH
NONE
ECLY CAVITIES
*PERITONEUN (35) (32) (349)
INFLANMATICN, CHRONIC 2 (6%) 2 (6%)
PIBRCSIS 1 (3%) 1 (3%)
ALL OTHER SYSTEMS
DIAPHRAGH
e JHELAMMATION, CHRONIC 1

4 WUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OPF ANINALS NECROPSTED
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TABLE C4 TREATED FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE
ACIPOSE TISSUE
INFLAMMATICN, CHRONIC POCAL 1
SPECIAL PFORPERCIOGY SUMMARY
NO LESICK FEECRTEL 1 1 1
AUTO/NPCEQPSY/NO HISTO 1
AUTOLYSIS/NC NECROPSY 1 1

# BOMBER CF ANIMALS WITH TISSUF EXANINED MICROSCOPICALLY
* NOUMBER OF ANIMALS NECROPSIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN MICE GIVEN INTRAPERITONEAL INJECTIONS

OF ACRONYCINE
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TABLE D1

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOWER UPPER LONDOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT CONTROL VEHICLE DOSE VEHICLE
e e CONTROL_______EDCONTROL _________ . ____...GONTROL _______. CONTROL ___
ANINALS INITIAILY IR STUDY 10 10 H 10 10
ARIMALS NECFCESIED 9 10 20 10 10
ANIMALS EXAMINED HISTOPATHOLOGICALLY 9 10 0 10 10
INTEGUMENTARY SYSTEM
*SKIN {9 (10) (20) (10) (10)
ULCER, FOCRL 1 (5%)
FIBROSIS 1 (5%)
FIBRCSIS, FOCAL 2 (10%)
ACARIASIS 1 (5%
*SUBCOT TISSUE %) 10y {2¢) {10) (10)
GRANULATICN, TISSUE 1 (5%)
FESPTRATORY SYSTEM X
1LONG 9) (10) (20) 10) (10)
INFLAMMATICN, INTERSTITIAL 1 (10Y)
BRONCHOFNEUMONIA SUPPURATIVE 1 (11%)
HYPERPLASIP, ALVEOLAR EPITHELIOM 1 (5%
HY PEEPLASTA, LYMPHOID 2 (10%) )
HEMATOPOTIETIC SYSTEM
{SPLEFN (L)) (1) (z0) 9 o)
ATROPHY, ¥CS ) 1 (10%)
HY PEFPLASIA, HEMATOPOIETIC i (1 1 (11%
HY PEFPLASIA, LYMPHOID 1 (11%)
HEMATOPOIESIS 3 (15%)
ILYMPH NODE (9) (9 20) 10 9
ATROPHY, NCS 1 (1Y
MMEDIASTINAL I.NODE {(9) (9 (20) a0 (9)
ATROFHY, KNCS 1 (10%)
#PANCREATIC L.NOLE [¢)) 9 120) (0) (9)
———_HIPERPLASIA, LINPHOID 1_09%

CCNTIRUED OW
4 NUMBER OP ANIMALS WITH TISSUE EXAMINED MICRCSCCPICALLY
* NUMBFR OF ARIMALS NECROPSIEL
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TABLE D1 CONTROL MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER UPPE LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
e e CONTROL_______EDCONTROL_ ____________ _________CONTROL ___ ____ CONTROL ___
$MFSENTERIC L. NCDE 9 (9) (20) (10) 9
HEMORRHAGE 1 (1Y
ATROEHY, NCS 1 (1%
ANGIFCTASYS 1 {11y
#THYNUS (&) ) M
ATROPHY, NCS 1 (100%) 1 o(1eny
CIRCULATCRY SYSTEF
$MYOCARLIUM (9) (10) 20) (1 om
TINPLAMMATICN, INTFRSTITIAL 1 (5%) 1 {1C%)
DIGESTIVE SYSTEM
SLIVER (% (10) (20} (10y (10
NECROSIS, NOS 1 (1Y
HY PERTFCEHY, NOS 1 (10%)
HYPRFPLASIA, NODULAR 1 (5%)
HY PERPLASTIC NODULE 2 (22%)
HYPRRPLASIA, HYMATOPOIETIC 2 (20%)
HYPREELASIA, LYMPHOID 2 (207
#LIVER/CENTRILOBULAR [CH) (10) (20) “o (o)
DEGENERATICH, WNOS 1 (10%)
#1TVER/HEPATCCYTES 9 (10 120) (10 (1
HYPFRPLASI?, NOS 1 (10%)
URINARY SYSTEM
#KIDNEY (9) (10) (z0) (10) (10
HYDRONEPHRCSIS 1 {10%)
INFLAMMATICR, CHRONIC 2 (10%)
INFAFCT, KCS 1 (5%
4URINARY BLALIER (9) (10) 2¢) (8)
INFLAMMATICN, CHRONIC 2 (20%)
ENDOCRINE SYSTFM
4ADRENAL (8) (10) (18) (10} (9)
PIBROS IS 1 (10%)
CALCIFIGATICN, NQS 1_(10%9)

# NUMBER OF ANIMALS WITH TISSUF

FXAMINED MICROSCCPICALLY
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TABLE D1 CONTROL MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER 'UPPER L LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
et mm e smsm e c e emee CONTROL ______¢ EDCONTROL oo CONTROL_________CONTROL __
BEPRODUCTIVE SYSTEN
fPROSTATE 2 (10) (20) (10 (10)
INFLMNATICN, SUPPURATIVE 1 (10%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (10%)
#TESTIS CH (10 (20 (10) 10y
CALCIPICATICK, NOS 1 (10m
FERVOUS SYSTEM
HONE
SPECIAL SFNSF CRGANS
FOKE
BUSCULOSKELETAL SYSTEM
NONE
ECDY CAVITIES
NONE
ALL OTHER SYSTEHS
NONE
SPECIAL BOBEHCLOGY SUMMARY
NO LESION FEFORTED 5 5 4 2 7
AUTOLYS1S/¥0 WECROPSY 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED NICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED
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TABLE D2

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL AND TREATED GROUPS)

........................................................... - cecocmmmccemercecccemace—and
LOW DOSE ' LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE MID DOSE MID DOSE
............ UL . . 11,1 SOOI
MNIMALS INITIAILY IN STODY 20 40 kL 35 kH
ENIMALS BISSING 1
PNIMALS NECEOPSIEL 20 40 k1] 3y 29
ENIMALS EXAMINED BISTOPATHOLOGICALLY 20 40 35 33 12
INTEGUMENTAFY SISTPHN
*SKIN (20) (40) 35) 34) (29)
HEMATCHA, KOS 1 (3%
*SUBCUT TLSSUE (20) (40) 39 (34) (29)
HEMOFRAAGE 1 (3%
............................................................................................................. .-
RESPIRATCRY SYSTEM
$TRACHEA (16) (38) (31 (29) (1
INFLAMNATICN, SUPPURATIVE 1 (6%)
1LUNG (18) [C1) (35) 33) )
BEMORRBAGE Z (6%) 1 (8%)
INPLAMNMATICN, INTERSTITIAL 2 (11%) 1 3% .
BRONCHOPNEUMONIA SUPPURATIVE 1 (6%) 2 (5% 1 (3%)
HYPZEPLASIA, LYNPHOID 1 (3%
BEMATOPCIETIC SYSTEM
#BONE MARRCW (20) {38) (3n) (33 (12)
ATROPHY, NCS 1 (3%) 1 (8%
HY PEEPLASIA, HEMATOPOYETIC 1 (3%)
HYPEFPLASIA, GRANULOCYTIC 1 3%
1SPLEER 19) (39) 135) (30) (12)
ATROPHY, NOS 2 (6%) 1 (3%) 1 (8%
$MEDIASTINAL I[,.NODE o (490) (53] @31 (10)
HEMORRBAGE 1 (10%)
ATROFHY, WNCS 2 (6%) 7 (70%)
$MESENTERIC L. NODE 7 (40) an a1 {10y
e ALROEH X4 KOS 1_(3%)

¢ NUMBER OF ARINALS WITH TISSUP EXANINED NICROSCCPICALLY
* NUMBFR OP AKIMALS NECROPSIED
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TABLE D2 CONTRUL AND TREATED I.AI.E MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE LOW DOSE gt e HIGH DOSE
) . B CONTROL o IDDOSE ____Mibpose
HIPERPLASIA, LYNPHOTD 1 (3%)
4THYNUS {5) (%3] 115 2) ’ (3]
ATROPNY, NOS 15 (1C0%) 2 (1CC%) 9 (100%)
CIRCOLATCRY SYSTER
ABYOCARLIUN (20) (3% {3%) (32 . (1)
INPLABBRATICN, SUPPURATIVE 3 (8%) 2 (6%)
INPLAMMATICN, CHRONIC DIPPUSE 1T (3%
SEMDOCAEKLIUN (20) (39) {3%) (32) (12)
INPLANMATICN, NOS 2 (5%)
INFLANMATION, POCAL 1 (3%
INFLAMNATICN, SUPPURATIVE 3 19%)
THPLARNATICH, ACUTP/CHRCNIC 1 (3%)
*AORTA (20) {un) {3%) (34) {29)
INFLANBATICN, SUPPURATIVE 1 (3%)
TIGESTIVE SYSTEN
11LIYER (20) 39) 39 {33 {12y
THRONBOSIS, NOS 1 (3%)
INPLAANATICH, SUPPURATIYY 1 3%y
ABSCESS, KCS 1 (3%)
INPLANNATICR, CHEONIC SUPPURATIV 1 (3%)
NECRCSIS, RFOCAL 1 (%)
NECRCSIS, COAGULATIVE 3 (8%) 1 (3%)
HYPERPLASIA, NODOULAR 1 (5%
ANGIRCTASIS 1 3%
HYPEFPLASIA, HEMATOPOIRYTIC 1 (3%)
HYPPEPLASIA, LYMPHOID 1 3%
HEMATOPOIESIS 1 {(S%)
*BILE DUCT X . (20) {(40) {2%) {34) {29)
INPLANAATION, SUPPURATIVE 1 (3% 3 (9%)
INFLAMMATICN, CHRONIC SUPPURATIV 1 3%
RYPEFPLASIA, XOS 1 3% 5 (14%) 1 (3%
HYPEFPLASI?, FOCAL 7 (20%) 1 (3%)
#PANCRFAS {20) (39 I3) 30) (12)
INFLANBATICN, TNTERSTITIAL 7 (6%) 1 (8%)
. _ATROEHY._NOS ; 2.16%)

4 NUMBER OF IH‘IHALS WITH TISSUE RXANINED MICROSCCPICALLY
* NOUNBER OF AMINALS NPCROPSIEL



TABLE D2 CONTROL AND TREATED MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE LOW DOSE u'ﬁ%ggs s HIGH DOSE
. CONTROL o . e e e et e ——————
ATROFHY, PCCAL 1 (8%)
HYPEFPLASIA, WODULAR 1(3%

#$GASTRIC SUEMUCOSA (20) (3% (32 Qan (12)

HEMORRHAGE 1 (8%)
URINARY SYSTEE

$KIDNEY (20) (o) (2%) (33 (12)

PYELONEPHEITIS, POCAL 2 (5%)
INFLABMATICN, INTERSTITIAL 2 (6%) 1 (8%)
INPLANSATICN, SUPPURATIVE 2 (6%)
INFLANMATICN, CHROKIC 1 (3%) 2 (V1%y
INPLAMMATICN, CHRONIC PCCAL 1 .(3%)
INFLABNMATICN, CHRONIC SUPPURATIV 2 (6%
PIBROSIS, CIPFUS® 1 (8%)
NECRCSIS, BELULLARY 1 (3% 6 (17%)

IXIDNEY/CORTER 20) (80) 12%) (33) (12)
ATROPAY, NCS 1 (8%)
ATROEHY, FGCAL 1 (8%)

IKIDBEY/TURULE (20y (40) (3% 33 (12)
CAST, NCS 1 (3%)

AKIDNFY/EBLVIS (20) (u4n) (K33} 33) (12)
ABSCESS, NCS 1 (8%

SURINARY ELALTER (20) (38) (1) 33) 112)
INPLANMATICN, SUPPORATIVE 1 (3%y
HEMOSIDEFOSIS 1 (8%

ENCOCRINE SYSTEN

NCNE

REPRODUCTIVE SYSTEM

*#SEMINAL VESICLE (20) o) (2%) (349) (29)
INPLANYATICN, SUPPURATIVE 1 (3%)

$1ESTTIS (20) (38) 34 31 (2)
FIBROS1S, LIYRUSE 1 (3%)

ATROEHY . RCS 1_{8%)

# NUMBER Of ANINALS ¥WITH TISSUE PXAMINED MICROSCCPICALLY
% NNMBER O AKIMALS NECROPSIED
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TABLE D2 CONTROL AND TREATED MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE
CONTROL
NERVOUS SYSTEN
YERAIN/NENINGES (20)

INFLAMMATICN, SUPPURATTIVE

LOWER
MID DOSE

UPPER
MID DOSE HIGH DOSE
(28) 12)

BCDY CAVITIES

*PERI TONEON (20)
INFLAMEATICH, NOS
INPLANNATION, SUPPURATIVE
INFLAMMATICN, FIBRINOUS
INFLAMSATICN ACUTE ARD CHRONIC
INPLAMMATICN, ACUTE/CHRONIC
INFLANNATICN, CHRONIC
INPLAMMATICN, CHRONIC FOCAL
INFPLAMMATICN, CHRONIC DIPPUSE
INFLAMNATICH, CHRONIC SUPPURATIV
INFLAMMATICN, PYOGRANULCMATOUS
FIBROSTS
PIBRCSIS, FOCAL

*PLEURA {20)
INPLANMATICN, SUPPURATIVE

ALL OTHER SYSTENS

*NULTIPLE QEGANS (20}

ATROPHY, NCS
HYPEFPLASIA, LYNPHOID

SPECIAL MOREHCIOGY SUMMARY

——NQ_LESION_EEPORTED L]

13

3%

3%)
3%

3%

(3%)
(6%)
(3%)

(3%)
(6 0%)
6%)

(3%)

(34) (29)

29 1

4 NUMBER OF AXINALS RITH TISSOE EXAMINED MICROSCOPICALLY

* NUMBER OF ARIMALS NECROPSIED
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TABLE D2 CONTROL AND TREATED MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE LOW DOSE s iy HIGH DOSE
CONTROL .
ANTMAL FISSING/NO NECROFSY 1
NECROPSY FERFP/NO BISTO EERFORMED 17
AUTC/NECECESY /NO HISTO 1
6

AUTOLYSIS/NC FECROPSY

4 NUMBER OF ANINMALS WITH TISSUE EXANINED MICROSCCPICALLY
* NUMBFR OF ANIMALS NECROPSIED
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TABLE D3

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL GROUPS)

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
e mmccccemmemmmemmmmeenenooCONTROL _ EDCONTROL ______________________CONTROL _______CONTROL _
PNINALS INITIAILY IR STODY 10 10 M 10 10
ANIMALS FECBOFSIED 10 10 19 10 10
JNINALS EXANINED BISTOPATHOLOGICAILY 10 10 19 10 10
INTEGUMENTAFY SYSTEN
SKIN (10} (1n) (19) (10) (10}
ULCFR, FPOCAL 1 (5%)
RESPTIRATCRY SYSTER
#LUNG/BRONCRUS (10) (10) (19) (10) 9)
BRONCHIECTASIS 1 (10%)
INFLAMMATICN, SUPPURATIVE 1 (10%)
HYPEFPLASIA, LYMPHOID 1 (10%)
4LUNG/BRONCHIOLE (10} (10} (19 (10) (9)
HYPERPLASIA, LYMPHOID 1 (10%)
4LUNG (10} {10} 119) (10) 9
EDENA, NOS 1 (10%)
BRONCHOPNEUMONIA, NOS ) 1 (10%)
INPLAMMATICN, INTERSTITIAL 6 (60%) 1 (5%) 4 (40%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (10%)
HYPERPLASIA, LYNPHOID 2 (2¢%) 6 (32%) 1 (10%)
EEMATOPOIETIC SYSTEM
#SPLEEX (10} (10) 119) (10) (10}
NECROSIS, COAGULATIVE 1 (10%)
HY PEFPLASIA, HEMATOPOYETIC 3 (30%)
HYPEFPLASIA, LYMPHOID 1 (16%)
HEMATOPOTIFSIS 5 (26%)
4#MESENTERIC L. NODE (10) [@)] a9 (10) (10)
HYPERPLASIM, LYNPHOID 1 (10%)
ITHYNUS n {6) [R}]
ATROPHY, HCS 1 (100%)
-——_HIPEEPLASI2, LYWPHOID 1.1017%)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
¢ NUMBFR OF ANTMALS NECROESIED
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TABLE D3 CONTROL FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

.............. o e e e " - B o e e e L e o ]

LOWER UPPER LOW DOSE LOWER {UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH
UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
e emm e eno - CONTROL EDCONTROL .. CONTROL_________CONTROL
CIRCULATCRY SYSTEP
#HEART (10) (10) (19) 10) 9)
PERIPRTERITIS 2 (20%)
CIGESTIVE SYSTFM
SLIVER (10 (10) (19) (10) (10)
NECROSIS, CORGULATIVF 1 (10
CYTOFLASMIC VACUOLIZATION 1 (5%
BASOFBILIC CYTO CHANGE 1 (10%)
HYPRRPLASTIC NODULF 1 (10%)
HY PFEPLASIA, HEMATOPOIETIC 1 (10%) 2 (20
HY PFRPLASTA, LYMPHOID 2 (20%) 1 (3%
*BILE CrCT (10) (10) 119) (10) R}
HYPPRPLASIA, HEMATOPOIETIC 1 (10%)
YPANCRFAS (10) (9) (19) 10 (10)
CYSTIC TICTS 1 (5%)
INFLAMMATION, INTERSTITIAL 1 (109
SPANCREATIC AMCINUS {109 (9 (19 o) (10)
ATROPHY, NCS 1 {5%)
ATROEHY, FCCAL 1 (5%)
URINARY SYSTPE
#XIDNEY (10) (10) (19) (10) (10)
INFLAMMATICN, CHRONIC 1 (5%)
INFAKCT, NCS 1 (10%)
fURTNAFY BLALTFR (10} (9 (1%) 8) 9
HYPFRPLAST?, LYMPHOID 1 (13%)
ENDOCRINE SYSTEN
#THYROTIL (5) 8) {19) (6) (10)
HYPERPLASIA, CYSTIC 1 (17%)
HYPEEPLASIA. FOLLICULAR-CELL 1_(5%)

¢ NUNMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBER OF KXKIMALS NECROPSTED
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TABLE D3 CONTROL FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

REPRODUCTIVFE SYSTEM

40TERUS
CYST, NOS

UNTREATED
CONTROL

(10)
1 (10%)

UPPER
MID AND HIGH
DOSE UNTREAT-
ED CONTROL

(9)

LOW DOSE
UNTREATED
CONTROL

119

an

MID AND HIGH
DOSE VEHICLE
CONTROL

(9)

HENOFRHAGP 1 (11%)
PYOMETRA 1 (10%)
ANGIECTASIS AINARI

fUTERUS /BENCONETRION (10} (9 (19) (10) %)
HYPERPLASIA, CYSTIC 8 (80%) 15 (79%) 9 (90%)

0VARY (9 (&) (18) (6) 6)
AINERALIZMTION 1 (6%)
FOLLICULAR CYST, NOS 1 (6%)
ATROEKY, KCS 2 (331

ALL OTHER SYSTEMS

ADIPOSE TISSUE
INFLAMMATION, FOCAL 1

SPECIAL PCREHOIOGY SUMMARY

NO LESION KEPORTED 7 9
AUTOLISIS/NQ_NECROPSY 1

1 BUMBER OF AKINALS WITH TISSUE EXAMINED NICROSCOPTCALLY

* NUNBER OP ANINALS NECROPSIED
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TABLE D4

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE GIVEN
INTRAPERITONEAL INJECTIONS OF ACRONYCINE (CONTROL AND TREATED GROUPS)

LOW DOSE LOW DOSE LOWER MID UPPER MID. HIGH DOSE
VEHICLE DOSE DOSE
CONTROL

ANINALS INITIPLLY IN STUDY 20 1] 5 35 35

ARIBALS WECHCESIF¥D 20 39 33 33 32

ANIMALS EXAMINET HISTOPATHOLOGICALLY 20 39 23 33 15

IRTEGUMENTARY SYSTEN

*SKIN (20) (39) Gy (31 (32)
INPLANMATICN, SUPPURATIVE 1 (3%)

*SUBCUT TISSUE 20 (39 (33) 33) 32)
INFLAMMATICN, SUPPURATIVE 1 (3%)
ABSCESS, NCS 1 (3% 1 (3%

RESPIRATCRY SYSTER

1TRACHEA (18) (38) (30) (32) (14)
INFLANNATICN, SUPPURATIVE 3 (8%)

$LUNG (1N (38) (13) 33) (15}
EDEMA, NOS 1 (3%)

HEMORRHAGE 2 (6%) 2 (13%)
INFLANWATICN, INTERSTITIAL 1 (3%)
BRONCHOPNEUNORIA SUPPURATIVE 11 (29%) 1 (3%

INFLAMMATICN, ACUTE SUPPURATIVE 1 (3%)

HYPEFPLASIA, L1YNPHOID 2 (5%)

FEMATOPOIETIC SYSTEN

1BONE BARRCW (18) 39) :1) (32) (14)
ATROPHY, WNCS 1 (3%) 4 (13%)

HYPRFPLASIA, NOS 1 (3%
HYPEFPLASIA, HEMATOPOIETIC 3 {9%)

#SPLEER (20) (39) (33) 31 15)
HEMORRHAGE 1.03%)

ATROEHY, RCS 5 {15%) 3 (109 1 (71%)
HYPEEPLASIA, NOS 2 (6%)
o _HYPEFPLASIA. BEHATOPOLETIC 8_(13%)

¢ NUMBER OF ANIMALS WITH TISSUE EXANINED MICROSCCPICALLY
* NOMBER OP ANIMALS NECROPSTED
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

—— - - e e et e e e i A o e e e e e e e e L we - ————————

LOWDOSE LOW DOSE LOWER MID UPPER MID HIGH DOSE
VEHICLE DOSE DOSE
CONTROL

HYPEEPLASIA, LYNPHOID 10 (2€%)

HEMATOECIESTS" 1 (3%

INEDIASTINAL I.NODE (20) (&) (z8) 31) (t2)
ATROPHY, NCS S (16%) 3 (25%)
HYPEFPLASIR, PLASMA CELL 3 (10%)

$THYNUS 9 (11 (22) Q) )
ATROPHY, NOS 22 (100%) 6 (86%) 4 (100%)
HYPREPLASIA, PLASHA CRLL 1 (18%)

CIRCULATCRY SYSTEM

1MYOCARTIUN (19) (38) {22 (33) (15)
INFLAMMATICN, INTERSTITIAL 3 (8%) 1 (3%)

INFLAMMATION, SUPPURATIVE 1 (3%)
INFLAMMATICK, ACUTFP FOCAL 1 (3%)
INPLAMRATICN, ACUTE SUFEURATIVE 1 (3%)

#ENDOCAFDIUN (19) (38) (33) (33) (1)

INFLAMMATICN, NOS 1 (5% 2 (5% 1 (3%)
INPLAMMATION, SUPPURATIVE 10 {30%)
INFLAMMATICK, PIBRINGUS 1 (3%)

INFPLABKATICN, ACUTE 2 (6%)

#AORTA (20) (39) 33) 33) (32)
INFLAMEATICN, SUPPURATIVE 3 (9%)

INFLAMMATICN, ACUTE SUPPURATIVE 1 (3%)

CIGESTIVE SYSTEM

SLIVER 20) (39) Gn (32) (15)
INFLAMMATICN, SUPPURATIVE 1 (%) 1 (3%)
INFLAMMATICN, NECROTIZING 2 (6%)

INPLAMMATICN, ACUTF SUEPURATIVE 1 (3%

NECRCSIS, FOCAL : 2 (6%)
NECRCSIS, CCAGULATIVE 1 (5%) 4 (13%)

LEUKOCYTOSIS, KOS 2 (6%)
HYPEEPLASIA, LYMPHOID 1 3%

SLIVER/PERIPCRTIAL (20) (39) (1) 32) (15)
NECROSIS, NOS 1 (3%)

*BILE DUCT 20y (39) (23) (33) (32)
DILATATION, NOS 1_{3%)

4 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBFR OF ANWIMALS NECROPSIID
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TABLE D4, CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE LOW DOSE LOWER MID UPPER MID HIGH DOSE
VEHICLE DOSE DOSE
CONTROL
INFLAMMATICN, SUPPURATIVE 2 (6%) 1 (3%)
INPLAMEATICN, ACUTE SUPFURATIVE . . 1 (3%)
HY PFEPLASIA, NOS 1 9% 19 (58%)
HYPEFPLASIA, FOCAL ] 12 (36%) 1 (3%
HY PREPLASIA, CIFPUSE 1 (3%)
HYPFEPLASTA, CYSTIC 2 (6%)
1PANCREAS (16) (35) (3¢) (29) (15)
INFLAMMATICN, FOCAL 109
INPLAMNMATION, INTERSTITIAL 1 (6%) 1 (3%
NECROSIS, COAGULATIVE 1 (3%)
ATROEHY, RCS 1 (3%) 1 (3%)
ATROEHY, FCCAL 1 (%)
#STOMACH (18) (39) (29 32) (14
HY PEFPLASIA, FLASMA CELL 1 (3
#LARGE INTFSTINE (13) (36) (29) 32) (11)
NEMATODIASIS e
URINARY SYSTEM
SKIDNEY (20) (39) [EX} (33 (Y
INFLAMMATICN, INTERSTITIAL 1 (3%)
INFLAMMATICN, SUPPORATIVE 3 (9%)
PYELCNEEHFITIS SUPPURATIVE 1 (3%)
INFLAMMATICN, ACUTE SUPPURATIVE 1 (3%)
TINFLANMATICE, CHRONWIC 2 (6%) 1 (8%)
INFLAMMATICN, CHRONIC PCCAL 1 (3%) 1 (3%)
INFLAMMATICN, CHRONIC DIFFUSE 1 (3%
NECRCSIS, CCAGULATIVE 1 (1%
NECRCSIS, MECULLARY 3 (8%) 6 (18%)
AKIDNEY,/CORTEX (20) (39) (33 33) 13
INFLAMMATICN, SUPPURATIVE 1 (3%)
AKIDNEY/MELULIA (20) (39) (23) 33) (13)
ABSCESS, NCS 1 (3%
NECROSI 5, COAGULATIVF 1 (39
$KIDNPY/TUBULE (20) (39) (33) (33) (13)
CAST, NOS Z (6%)
CALCIFICATION, NOS 1 (3%
SKIDNEY/ERLVIS (20) (39) 3y 33 (13)
ABSCESS ,_NCS 1_43%) 1_48%)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
* NUMBER OF ANIMALS NWECROPSIET
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE LOW DOSE LOWER MID UPPER MID HIGH DOSE
VEHICLE DOSE DOSE
CONTROL
ENCOCRINE SYSTEM
NCNE
REPRODUCTIVE SYSTEM
#UTER US (20) (39) (32 32) (15)
CYST, NOS Z (6%)
PYOMETRA 2 (6%)
SUTERUS/ENCOMETRIUN : (20) (39) an 32) (15)
HYPEEPLASIA, CYSTIC 2 (10%) 21 (5u%) 7 (23%)
#0VARY/OVILUCT (20) (39 (31) 32) (15)
INFLAMMATICN, SUPPURATIVE 1 (3%
10VARY (20) (39) 27n (29 (1
CYST, NOS 1 (8%)
POLLICULAF CYST, NOS 1 (3%
INFLAMMATICN, SUPPUBATIVE 1 (%) 1 (3%)
ATROFHY, NCS 1 (3%)
¥ERVOUS SYSTEM
NONE
SPECIAL SEKSE CEGANS
NONE
MUSCOLOSKELFTAL SYSTEM
*SKELETAL BUSCLE (20) (39) (33) (33 {32)
INFLANNATICN, FOCAL 1 (3%)
ECDY CAVITIES
#ABDONINAL WAIL (20) 39) (23) (33 (32)
ABSCESS, NOS 1 (3%
*PERI TONE UM (20) (39) (33 33) (32)
———INELARBATICR, BOS 2.46%)

¢ NOUNBER OF ANINALS WITH TISSUE EXAMINED NMICROSCCPICALLY
* NUNBER OF ANINALS NECROPSIED
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE LOW DOSE LOWER MID UPPER MID HIGH DOSE
VEHICLE DOSE DOSE
CONTROL
INFLASMATION, SUPPURATIVE 2 (5% g (24%) 1 (3%
INFLAMMATICE, FIBRINOOUS 4 (129
ABSCESS, NCS 1(2%)
INFLASMATICN, ACUTE/CHRCNIC 3 (9%
INFLAMNATICN, CHRONIC 1 (3%) 9 (27%) T (21%) 2 (6%)
INFLAMNATICR, CHRONIC FOCAL 1 {3%)
INFLAMMATICN, CHRONIC SUPPURATIV 1 (3% 1 (3%)
PIBRCSIS 1 (Im
*PLEURA (20 (39) (33) a3 (32)
INPLAMMATICN, NOS 1 (3%
INFLAMMATICR, SUPPURATLVE 1 (3%
INFLANMATICN, FIBRINOUS 1 (3%)
ALL OTHER SYSTEMS
*#MULTIPLE OFGANS (20) (39) (313) (33 (32)
HYPEFPLASIA, LYMPHOID 1 (3%)
SPPCTIAL MOFEHCICGY SUMMARY
NO LESION FEFORTED 4 1 ] 9
NECROPSY PERE/KO HISTO PERFORMED 17
AGTOLYSIS/NO NECROPSY 1 2 2 3

4 NOMBER OF ANIMALS WITH TISSUE EXASINED NICRCSCCPICALLY
* NUMBER OF ANIMALS NECROPSIED
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APPENDIX E

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS IN RATS
GIVEN INTRAPERITONEAL INJECTIONS

OF ACRONYCINE
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Table El. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Liver: Hepatocellular Adenoma
or CarcinomaP (52) 0/10 (0) 0/8 (0) 2/21 (10) 0/11 (0) 0/0 (-)
P ValuesC»d —_ - N.S. —_ -
Relative Risk (Vehicle Control)f Infinite - -
Lower Limit 0.156 - -
Upper Limit Infinite - -
Weeks to First Observed Tumor —_ — 80 — -
Liver: OsteosarcomaP (41) 0/10 (0) 0/8 (0) 0/25 (0) 0/18 (0) 2/7 (29)
P Values©»,d - P = 0.048 - - N.S.
Relative Risk (Vehicle Control)f - - Infinite
Lower Limit - - 0.392
Upper Limit - - Infinite
Weeks to First Observed Tumor — — - — 41
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Table El.

(continued)

Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats
Given Intraperitomeal Injections of Acronycine?®, Using Vehicle Controls

Mid- and
Low=Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Musculoskeletal System:

OsteosarcomaP (33) 0/10 (0) 0/8 (0) 3/29 (10) 11/26 (42) 8/15 (53)
P Values©,d - P = 0.019 N.S. P = 0.027 P = 0.013
Relative Risk (Vehicle Control)f Infinite Infinite Infinite

Lower Limit 0.231 1.192 1.442

Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor —— — 50 35 33
All Sites:

HemangiosarcomalP (46) 0/10 (0) 0/8 (0) 4/23 (17) 0/13 (0) 1/4 (25)
P ValuesC»>d - N.S. N.S. - N.S.
Relative Risk (Vehicle Control)f Infinite - Infinite

Lower Limit 0.452 - 0.117
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor - - 48 - 46




Lat

Tablc El. Time-adjucted Analycses of the Incidence of Primary Tumors in Male Rats
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls
(continued)
Mid- and
Low=-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
All Sites- OsteosarcomaP (25) 0/10 (0) 0/8 (0) 4/31 (13) 13/30 (43) 12/18 (67)
P ValuesC,d - P = 0.002 N.S. P = 0.022 P = 0.002
Relative Risk (Vehicle Control)f Infinite Infinite Infinite
Lower Limit 0.334 1.248 1.941
Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor —— - 50 35 25
Bile Duct: Bile Duct
CarcinomaP (52) 0/10 (0) 0/8 (0) 2/20 (10) 0/11 (0) 0/0 (=)
P ValuesC,d - - N.S. - -
Relative Risk (Vehicle Control)f Infinite —_ -
Lower Limit 0.164 - -
Upper Limit Infinite - -

Weeks to First Observed Tumor -

62
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Table El.

Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

{(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Adrenal: Cortical
Adenomab (41) 0/10 (0) 1/8 (13) 1/24 (4) 2/18 (11) 4/7 (57)
P Values®»d - P = 0.045 N.S. N.S. N.S.
Relative Risk (Vehicle Control)f Infinite 0.889 4.571
Lower Limit 0.024 0.058 0.629
Upper Limit Infinite 49.343 153.053
Weeks to First Observed Tumor — 72 80 61 41
Adrenal: Cortical Adenoma
or Carcinomal (41) 0/10 (0) 1/8 (13) 1/24 (4) 3/18 (17) 4/7 (57)
P Values©»d - N.S. N.S. N.S. N.S.
Relative Risk (Vehicle Control)f Infinite 1.333 4.571
Lower Limit 0.024 0.138 0.629
Upper Limit Infinite 65.560 153.053
Weeks to First Observed Tumor — 72 80 61 41
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Table El. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats

Given Intraperitoneal Injections of Acronycine®, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Peritoneum: Sarcoma, NOSP (32) 0/10 (0) 0/8 (0) 2/29 (7) 0/26 (0) 1/16 (6)
P Values©,d - N.S. N.S. - N.S.-
Relative Risk (Vehicle Control)f Infinite - Infinite
Lower Limit 0.112 - 0.030
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor — - 56 - 32
Peritoneum: Fibrosarcomab (32) 0/10 (0) 0/8 (0) 0/29 (0) 0/26 (0) 2/16 (13)
P Values®»d -— N.S. - - N.S.
Relative Risk (Vehicle Control)f - - Infinite
Lower Limit - - 0.169
Upper Limit - -

Weeks to First Observed Tumor

-

Infinite

32
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Table El.

Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats
Given Intraperitoneal Injections of Acronycined®, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
‘ Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Peritoneum: MesotheliomaP (52) 0/10 (0) 0/8 (0) 3/20 (15) 1/11 (9) 0/0 (=)
P Values®»d - N.S. N.S. N.S. -
Relative Risk (Vehicle Control)f Infinite Infinite -
Lower Limit 0.336 0.044 -—
Upper Limit Infinite Infinite -
Weeks to First Observed Tumor — - 58 55 -
Peritoneum: Sarcoma and
Other Related TumorsP? (32)% 0/10 (0) 0/8 (0) 5/30 (17) 3/26 (12) 7/16 (44)
P Values©,d -— P = 0.006 N.S. N.S. P = 0.033
Relative Risk (Vehicle Control)f Infinite Infinite Infinite
Lower Limit 0.470 0.213 1.142
Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor - — 56 55 32

+These tumors consist of sarcoma, fibrosarcoma,

or mesothelioma.
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Table El. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)

Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Multiple Organs:

FibrosarcomaP (33) 0/10 (0) 0/8 (0) 0/29 (0) 2/26 (8) 2/15 (13)
P Values®»d — N.S. - N.S. N.S.
Relative Risk (Vehicle Control)f - Infinite Infinite

Lower Limit - 0.104 0.181
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor - —_— - 61 33

4Treated groups received doses of 3.75, 7.5, or 15 mg/kg by intraperitoneal injection.

bagy e P . . .. . - f e . . ) .
°Number of tumor-bearing animals/number of animals examined at site (percent), based on

animals that survived at least as long as the number of weeks on study shown in parentheses

after the description of morphology.

CBeneath the incidence of tumors in the mid- and high-dose control group is the probability
level for the Cochran-Armitage test when P < 0.05 using only the mid- and high-dose groups in

the trend analysis; otherwise, not significant (N.S.) is indicated.
of tumors in a treated group is the probability level for the Fisher exact test for the

Beneath the incidence

comparison of that treated group with its appropriate control group when P < 0.05; otherwise,

not significant (N.S.) is indicated.
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Table El. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Rats
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)

dy negative trend (N) indicates a lower incidence in a treated group than in a control group.
©The probability level for departure from linear trend is given when P < 0.05 for any comparison.

fThe 95% confidence interval of the relative risk between each treated group and its appropriate
control group.
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Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats

Given Intraperitoneal Injections of Acronycine?®, Using Vehicle Controls

Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Subcutaneous Tissue:
FibromaP (52) 0/10 (0) 0/9 (0) 2/34 (6) 0/29 (0) 1/14 (7)
P ValuesC»d - N.S. N.S. — N.S.
Relative Risk (Vehicle Control)f Infinite - Infinite
Lower Limit 0.096 - 0.037
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor e - 79 - 80
Subcutaneous Tissue:
Fibrosarcomab (52) 0/10 (0) 0/9 (0) 1/34 (3) 2/29 (7) 0/14 (0)
P Values®,d B — N.S. N.S. N.S. -
Relative Risk (Vehicle Control)f Infinite Infinite -
i Lower Limit 0.017 0.103 -
Upper Limit Infinite Infinite -
Weeks to First Observed Tumor - — 58 56 —
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Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Subcutaneous Tissue: ‘Fibroma
or FibrosarcomaP (52) 0/10 (0) 0/9 (0) 3/34 (9) 2/29 (7) 1/14 (7)
P Values©,d - N.S. N.S. N.S. N.S.
Relative Risk (Vehicle Control)f Infinite Infinite Infinite
Lower Limit 0.197 0.103 0.037
Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor - - 58 56 80
Lung: Alveolar/Bronchiolar
Adenomab (32) 0/10 (0) 0/8 (0) 0/35 (0) 2/31 (6) 0/28 (0)
P Values€©,d ‘ - N.S. - N.S. N.S.
Relative Risk (Vehicle Control)f - Infinite -
Lower Limit - 0.087 -
Upper Limit - Infinite -
Weeks to First Observed Tumor —— - - 32 -
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Table E2.

Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats
Civen Tntraneritoneal Injections of Acronyecined. Using Vehicle Controls

(continued)
Mid- and
Low=-Dose High-Dose
Vehicle Vehicle . Low Mid . High
Topography: Morphology Control Control Dose Dose Dose
Lung: Alveolar/Bronchiolar
Adenoma or CarcinomabP (32) 0/10 (0) 1/8 (13) 1/35 (3) 2/31 (6) 0/28 (0)
P Values®,d - N.S. N.S. N.S. N.S.
Relative Risk (Vehicle Control)f Infinite 0.516 0.000
Lower Limit 0.017 0.034 0.000
Upper Limit Infinite 29.485 5.278
Weeks to First Observed Tumor - 82 76 . 32 —
Liver: Hepatocellular Adenoma
or CarcinomaP (52) 0/9 (0) 0/8 (0) 0/34 (0) 4/29 (14) 0/13 (0)
P ValuesC,d - N.S. - N.S. -
Relative Risk (Vehicle Control)f - Infinite -
Lower Limit - 0.296 -
Upper Limit — Infinite -

Weeks to First Observed Tumor

64




Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats
Given Intraperitoneal Injections of Acronycine®, Using Vehicle Controls

9¢T

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Adrenal: Cortical Adenoma
or CarcinomaP (40) 0/10 (0) 1/8 (13) 6/32 (0) 9/28 (32) 7/23 30)*t
P ValuesC»d - N.S. - N.S. N.S.
Relative Risk (Vehicle Control)f - 2.571 2.435
Lower Limit - 0.477 0.418
Upper Limit - 107.105 103.211
Weeks to First Observed Tumor — 82 —— 58 40
Mammary Gland:
Adenocarcinoma, NOSP (32) 0/10 (0) 0/8 (0) 6/35 (17) 4134 (12) 2/30 (7)
P Values©,d - N.S. N.S. N.S. N.S.
Relative Risk (Vehicle Contol)f Infinite Infinite Infinite
Lower Limit 0.512 0.252 0.090
Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor - - 73 32 61

*0One animal in this group was diagnosed with both

adenoma and carcinoma.
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Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)
Mid- and
Low=-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Mammary Gland: FibromaP (52) 0/10 (0) 0/8 (0) 0/34 (0) 2/29 (7) 1/14 (7)
P Values®»d - N.S. - N.S. N.S.
Relative Risk (Vehicle Control)f ~— Infinite Infinite
Lower Limit - 0.093 0.034
Upper Limit —-— Infinite Infinite
Weeks to First Observed Tumor - - - 82 80
Mammary Gland:
FibroadenomaP® (51) ©1/10 (10) 3/8 (38) 20/34 (59) 13/29 (45) 3/15 (20)
P Values®»d - N.S P = 0.007 N.S. N.S.
Relative Risk (Vehicle Control)f 5.882 1.195 0.533
Lower Limit 1.209 0.491 0.104
Upper Limit 227.093 5.422 3.235
Weeks to First Observed Tumor 80 82 76 51 61
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Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Mammary Gland: All Tumors
Except Fibroma® (32)% 1/10 (10) 3/8 (38) 22/35 (63) 16/34 (47) 5/30 (17)
P Values©,d - P = 0.034(N) P = 0.004 N.S. N.S.
Relative Risk (Vehicle Control)f 6.286 1.255 0.444
Lower Limit 1.310 0.535 0.128
Upper Limit 237.797 5.627 2.471
Weeks to First Observed Tumor 80 82 66 32 61
Uterus: Endometrial
Stromal Polypb (45) 0/10 (0) 0/8 (0) 5/34 (15) 0/30 (0) 1/19 (5)
P Values©,d - N.S. N.S. — N.S.
Relative Risk (Vehicle Control)f Infinite - Infinite
Lower Limit 0.415 - 0.025
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor - - 80 - 45

*These tumors consist of adenocarcinoma, fibroadenoma, papillary adenocarcinoma,
cystadenoma, or cystadenocarcinoma. The fibromas are omitted from this combination.
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Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Peritoneum: Sarcoma, Nosb (42) 0/10 (0) 0/8 (0) 0/35 (0) 0/30 (0) 5/22 (23)
P Values©,d - P = 0.010 - - N.S.
Relative Risk (Vehicle Control)f - - Infinite
Lower Limit - - 0.533
Upper Limit - - Infinite
Weeks to First Observed Tumor - - - — 42
Peritoneum: Fibrosarcomab (52) 0/10 (0) 0/8 (0) 0/34 (0) 2/29 (7) 0/14 (0)
P Values©,d - N.S. - N.S. —

Relative Risk (Vehicle Control)f e Infinite -
Lower Limit 0.093
Upper Limit - Infinite -

Weeks to First Observed Tumor - - 58
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Table E2.

(continued)

Time—-adjusted Analyses of the Incidence of Primary Tumors in Female Rats
Given Intraperitoneal Injections of Acronycine?@, Using Vehicle Controls

Mid- and
Low~Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Peritoneum: Mesotheliomab (43) 0/10 (0) 0/8 (0) 1/35 (3) 0/30 (0) 2/21 (10)
P Values©,d - N.S. N.S. - N.S.
Relative Risk (Vehicle Control)f Infinite - Infinite
Lower Limit 0.017 - 0.129
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor = - 46 - 43
Peritoneum: Sarcoma and
Other Related TumorsP (34)% 0/10 (0) 0/8 (0) 1/35 (3) 5/30 (17) 13/28 (46)
P Values®,d - P = 0.002 N.S. N.S. P = 0.016
Relative Risk (Matched Control)f Infinite Infinite Infinite
Lower Limit 0.017 0.390 1.339
Upper Limit Infinite Infinite Infinite
Weeks to First Observed Tumor — — 46 51 34

*These tumors consist of sarcoma, fibrosarcoma, or

mesothelioma.



91

Table E2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Rats

Given Intraperitoneal Injections of Acronycined, Using Vehicle Controls

(continued)
Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
Multiple Organms:
Sarcoma, NosP (34) 0/10 (0) 0/8 (0) 0/35 (0) 2/30 (7) 3/29 (10)
P ValuesC,d - N.S. - N.S. N.S.
Relative Risk (Vehicle Control)f — Infinite Infinite
Lower Limit - 0.090 0.192
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor — e — 51 34
Multiple Organs:
FibrosarcomaP (41) 0/10 (0) 0/8 (0) 0/35 (0) 2/30 (7) 1/25 (4)
P Values©»d - N.S. -— N.S. N.S.
Relative Risk (Vehicle Control)f - Infinite Infinite
Lower Limit - 0.090 0.019
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor o - — 51 41
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Table E2.

(continued)

Time~adjusted Analyses of the Incidence of Primary Tumors in Female Rats
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

Mid- and
Low-Dose High-Dose
Vehicle Vehicle Low Mid High
Topography: Morphology Control Control Dose Dose Dose
All Sites: OsteosarcomaP (52) 0/10 (0) 0/8 (0) 0/32 (0) 0/22 (0) 1/8 (13)
P Values©»d - N.S. — - N.S.
Relative Risk (Matched Control)f - - Infinite
Lower Limit - - 0.059
Upper Limit - - Infinite
Weeks to First QObserved Tumor — — o - 65
All Sites:
HemangiosarcomaP (52) 0/10 (0) 0/8 (0) 5/34 (15) 0/29 (0) 1/14 (7)
P Values©,d — N.S. N.S. - N.S.
Relative Risk (Vehicle Control)f Infinite - Infinite
Lower Limit 0.415 - 0.034
Upper Limit Infinite - Infinite
Weeks to First Observed Tumor - —— 70 - 80
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Table E2. Time-adjusted analyses of the Incidence of Primary Tumors in Female Rats
Given Intraperitoneal Injections of Acronycine?®, Using Vehicle Controls

(continued)

3Treated groups received doses of 3.75, 7.5, or 15 mg/kg by intraperitoneal injection.

bNumber of tumor-bearing animals/number of animals examined at site (percent), based on
animals that survived at least as long as the number of weeks on study shown in parentheses

after the description of morphology.

CBeneath the incidence of tumors in the mid- and high-dose control group is the probability
level for the Cochran-Armitage test when P < 0.05 using only the mid- and high-dose groups in
the trend analysis; otherwise, not significant (N.S.) is indicated. Beneath the incidence
of tumors in a treated group is the probability level for the Fisher exact test for the
comparison of that treated group with its appropriate control group when P < 0.05; otherwise,
not significant (N.S.) is indicated.

dp negative trend (N) indicates a lower incidence in a treated group than in a control group.
€The probability level for departure from linear trend is given when P < 0.05 for any comparison.

£The 95% confidence interval of the relative risk between each treated group and its appropriate
control group.






APPENDIX F

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS IN MICE

GIVEN INTRAPERITONEAL INJECTIONS

OF ACRONYCINE
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Table Fl. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Mice
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

Low-Dose
Vehicle Low
Topography: Morphology Control Dose
Hematopoietic System: Lymphomab (33) 13/17 (76) 10/37 (27)
P Values©®»d P < 0.001(N)
Relative Risk (Vehicle Control)&® 0.353
Lower Limit 0.218
Upper Limit 0.687
Weeks to First Observed Tumor 33 89
Multiple Organs: Sarcoma, NOSP® (52) 0/5 (0) 2/33 (6)
P Values©,d N.S.
Relative Risk (Vehicle Control)€ Infinite
Lower Limit 0.057
Upper Limit Infinite

Weeks to First Observed Tumor e 81
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Table Fl. Time-adjusted Analyses of the Incidence of Primary Tumors in Male Mice
Given Intraperitoneal Injections of Acronycine®, Using Vehicle Controls

(continued)

4The low-dose group received 2 mg/kg.

bNumber of tumor-bearing animals/number of animals examined at site (percent), based on
animals that survived at least as long as the number of weeks on study shown in parentheses

after the description of morphology.

CBeneath the incidence of tumors in a treated group is the probability level for the
Fisher exact test for the comparison of the treated group with the vehicle-control
group when P < 0.05; otherwise, not significant (N.S.) is indicated.

dp negative trend (N) indicates a lower incidence in a treated group than in a control group.

€The 95% confidence interval of the relative risk between the treated group and the control

group.
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Table F2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Mice

Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

Low-Dose
Vehicle Low
Topography: Morphology Control Dose
Hematopoietic System: LymphomaP (28) 19/19 (100) 6/37 (16)
P Values®»d P < 0.001 (N)
Relative Risk (Vehicle Control)® 0.162
Lower Limit 0.000
Upper Limit 0.289
Weeks to First Observed Tumor 28 74
Multiple Organs: Sarcoma, NOSP (52) 0/2 (0) 2/31 (6)
P ValuesC.d N.S.
Relative Risk (Vehicle Control)® Infinite
Lower Limit 0.039
Upper Limit Infinite

Weeks to First Observed Tumor

- _ 85




0sT

Table F2. Time-adjusted Analyses of the Incidence of Primary Tumors in Female Mice
Given Intraperitoneal Injections of Acronycine?, Using Vehicle Controls

(continued)

4The low-dose group received 2 mg/kg.

bNumber of tumor-bearing animals/number of animals examined at site (percent), based on
animals that survived at least as long as the number of weeks on study shown in parentheses

after the description of morphology.

CBeneath the incidence of tumors in a treated group is the probability level for the
Fisher exact test for the comparison of the treated group with the vehicle-control
group when P < 0.05; otherwise, not significant (N.S.) is indicated.

dp negative trend (N) indicates a lower incidence in a treated group than in a control group.

©The 95% confidence interval of the relative risk between the treated group and the control
group.



Review of the Bioassay of Acronycine#* 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 1ts biloassay program to identify and to evaluate chemical
carcinogens in the environment to which humans may be
exposed. The members of the Clearinghouse have been drawn
from academia, industry, organized labor, public interest
groups, State health officials, and quasi-public health and
research organizations. Members have been selected on the
basis of thelr experience 1in carcinogenesis or related fields
and, collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse is charged with the responsibility of
providing a peer review of reports prepared on NCI-sponsored
biocassays of chemicals studied for carcinogenicity. It is in
this context that the below critique is given on the biocassay
of Acronycine for carcinogenicilty.

The primary reviewer for the report on. the bloassay of
Acronycine described the experimental design and conditions
under which Acronycine was tested. A dose-related incidence
of osteosarcomas occurred in the high dose male rats; one
osteosarcoma was observed among the treated females. Other
tumors were reported in the peritoneal cavity in both sexes
of treated rats. A statistically significant increase also
was found iIn the incidence of mammary gland tumors in treated
female rats. Although survival was inadequate to evaluate
the carcinogenicity of Acronycine in mice, increases in
lymphomas were observed among the treated animals. The
primary criticism of the study was the use of excessively
high dose levels. Since Acronycin i1s used as a chemothera-
peutic agent, the primary reviewer said that it should
receive special consideration in assessing human risk.

The secondary reviewer commented that Acronycine was
probably carcinogenic, although he sald the study was
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deficient. Another Subgroup member agreed with the conclusion
given in the report. However, he felt that the value of the
study was diminished as a result of the excessively high

dose ’evels administered and the fact that animals were housed
in the same room in which other chemicals were under study.

A motion was made that the report on the bioassay of
Acronycine be accepted as written. The motion was seconded
and approved unanimously.

Member's 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, McArdle Laboratory

George Roush, Jr., Monsanto Company

Michael Shimkin, University of California at San Diego

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