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Availability

Acronycine (CAS 7003-42-6) has been tested for cancer-causing

activity with rats and mice in the Carcinogenesis Testing Program,

Division of Cancer Cause and Prevention, National Cancer Institute.

A report is available to the public.

Summary : A bioassay of acronycine for possible carcinogenicity

was conducted by administering the test chemical by intraperitoneal

injection to Sprague -Dawley rats and B6C3F1 mice.

Initially, groups of 55 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 ©f 0.05 percent 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 80-32 weeks.
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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 percent 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

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. Because

of this high number of deaths, time-adjusted statistics are used

for the analyses of all incidences of tumors.

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
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rats, acronycine in the vehicle of 0.05 percent 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.

Single copies of the report are available from the Office of

Cancer Communications, National Cancer Institute, Building 31, Room

10A21, National Institutes of Health, Bethesda, Maryland 20014.

Dated: July 11, 1978
Director
National Institutes of Health

(Catalogue of Federal Domestic Assistance Program Number 13.393,
Cancer Cause and Prevention Research)





BIOASSAY OF
ACRONYCINE

FOR POSSIBLE CARCINOGENICITY

Carcinogenesis Testing Program
Division of Cancer Cause and Prevention

National Cancer Institute
National Institutes of Health

FOREWORD ; This report presents the results of the bioassay of

acronycine conducted for the Carcinogenesis Testing Program,

Division of Cancer Cause and Prevention, National Cancer
Institute (NCI), National Institutes of Health, Bethesda,
Maryland. This is one of a series of experiments designed to

determine whether selected chemicals have the capacity to produce
cancer in animals. Negative results, in which the test animals
do not have a 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.

Griswold^-, J. D. Prejean^, E. K. Weisburger^, and J. H.

Weisburger^j Ms. j. Belzer^ and Mr. I. Brown^ 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^-. Histopathologic examinations were
performed by Drs. S. D. Kosanke-*- and J. C. Peckham^- , and the
diagnoses included in this report represent their interpretation.
The reported neoplasms and chemical-related lesions were reviewed
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by Dr. J. F. Hardisty^, 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. Joiner^, using methods selected for the
bioassay program by Dr. J. J. Gart^. Chemicals used in this
bioassay were obtained through Mr. C. A. Hewitt^. Chemical
analyses were performed by Drs. J. Stewart^ and R. H. Iwamoto®,
and the analytical results were reviewed by Dr. S. S. Olin^. The
structural formula was supplied by NCI^.

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 NCI^:
Dr. John J. Gart, Mr. Jun-mo Nam, Dr. Hugh M. Pettigrew, and
Dr. Robert E. Tarone.

The following other scientists at NCI^ 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.

Squire^, and Dr. Jerrold M. Ward.

^Southern Research Institute, 2000 Ninth Avenue South,

Birmingham, Alabama.
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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 B6C3F1 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 low-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 C01536), 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 I 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.
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II. MATERIALS AND METHODS

A. Chemical

ACRONYCINE

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 Therapeutics

Program. These analyses included melting point of the chemical

and its picrate salt; elemental analyses (C, H, N) for C 20H 19NO 3 ;

and infrared, ultraviolet, and nuclear magnetic resonance

spectra. Thin-layer chromatography showed only trace impurities.
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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

refrigerated at 5 GC.

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-ml 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. B6C3F1 mice obtained from A. R. Schmidt,

Madison, Wisconsin, were used for the upper mid- and high-dose

groups and respective controls; B6C3F1 mice from Charles River

Laboratories, for the lower mid-dose groups and controls; and

B6C3F1 mice from Litton Bionetics, Frederick, Maryland, for the
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low-dose groups and controls. The rats used in the chronic

studies were 30-42 days old 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 studies, 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
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9 hours per day. Wayne® Lab Blox animal meal (Allied Mills,

Inc., Chicago, 111.) 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 low-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
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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)

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'-( 1 -methyl- 1 , 2-ethanediyl ) bis-2 , 6-piperazinedione
(ICRF-159) (CAS 21416-87-5)

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

N-( 2-chloroethyl )-N-( 1 -methy1-2-phenoxyethyl )benzylamine
hydrochloride (phenoxybenzamine hydrochloride) (CAS 63-92-3)

N-( 1 -methyl ethyl) -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)
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MICE

Feed Studies

4-acetyl-N-( ( cyclohexyl amino) 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-( (propylamine) carbonyl )benzenesulfonamide
(chlorpropamide) (CAS 94-20-2)

5-

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

2 , 6-d iamino-3- (phenyl azo) pyridine hydrochloride (phenazopyridine
hydrochloride) (CAS 136-40-3)

L-tryptophan (CAS 73-22-3)

N-9H-f luoren-2-ylacetamide (CAS 53-96-3)
N-(p-toluenesulfonyl)-N '’-hexamethyleniminourea

(tolazamide) (CAS 1156-19-0)
1-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-chloroe thy 1 ) amino) phenyl) acetate
(phenesterin) (CAS 3546-10-9)

estradiol bis( (p-(bis (2-chloroe thy 1) amino) phenyl) acetate)
(estradiol mustard) (CAS 22966-79-6)

Intraperitoneal Injection Studies

4'-(9-acridinylamino)methansul£on-m-aniside monohydrochloride
(MAAM) (NSC 141549)

5-azacy tidine (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'-( 1 -me thy1-1 , 2-ethanediyl)bis-2, 6-piperazinedione
(ICRF-159) (CAS 21416-87-5)

N, 3-bis(2-chloroethyl) tetrahydro-2H-l , 3, 2-oxazaphosphorin-2-
amine-2-oxide (isophosphamide) (CAS 3778-73-2)
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N-(2-chloroethyl) -N-( l-methyl-2-phenoxyethyl)benzylamine
hydrochloride (phenoxybenzamine hydrochloride) (CAS 63-92-3)

N-( 1-raethylethyl )-4-( (2-methylhydrazino)methyl)benzamide
monohydrochlor ide (procarbazine) (CAS 366-70-1)

t ris ( 1-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. Following administration of the chemical, all

surviving animals were observed 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
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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 15% 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 latter 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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Fable 1. Design of Chronic Studies of Acronycine in Rats

Sex and Initial Acronycine Time on Study

Test No . of Doseb Treated Untreated
Group

Male

Animals3 (mg/kg) (weeks

)

(weeks

)

Low-Dose
Untreated-Control 0

Low-Dose
10 0 81

Vehicle-Control0 10 0d 52 28
Low-Dose 0 35 3.75 52 28

Mid- and High-Dose
Untreated-Control

Mid- and High-Dose
10 0 82

Vehicle-Control 10 0d 52 30
Mid-Dose 35 7.5 52 29

High-Dose

Female

35 15 51e

Low-Dose
Untreated-Control 0

Low-Dose
10 0 80

Vehicle-Control 0 10 0d 52 28

Low-Dose0 35 3.75 52 28

Mid- and High-Dose
Untreated Control
Mid- and High-Dose

10 0 82

Vehicle Control 10 0d 52 30
Mid-Dose 35 7.5 52 29-30
High-Dose 35 15 52 28-29

aAges 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.

bAc ronycine 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.
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Table 1. Design of Chronic Studies of Acronycine in Rats

' continued;

c3ecause of high nortality in treated groups, new treated and control
groups were started 77 weeks after the original start of the study.

GVehicle controls received only polvsorbate 80 in phosphate-buffered
saline at the sane volume as the treated animals. The sane bottle of

vehicle solution was used for all vehicle-control animals on study at

any given tine,

eAll 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 Dose*5 Treated Untreated
Group Animals 3 (mg /kg) (weeks

)

(weeks

)

Low-Dose
Untreated-Control 0 20 0 105

Low-Dose
Vehicle-Control 0 20 0d 7 l

e

Low-Dose 0 40 2 92e

Lower Mid-Dose
Untreated-Control^ 10 0 79

Lower Mid-Dose
Vehicle-Control^ 10 0d 52 26

Lower Mid-Dose^ 35 6 49 e

Upper Mid-Dose and

High-Dose Untreated
Control 10 0 78

Upper Mid-Dose and
High-Dose Vehicle
Control 10 0d 3i 47

Upper Mid-Dose 35 12.5 31 14

High-Dose 35 25 25 e

aAges of mice when placed on study: upper mid-dose and high-dose 35

days; lower mid-dose, 42 days; low-dose, 43 days.

^Acronycine 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.

^Vehicle 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)

eAll animals died or were killed by the times indicated.

^ Because 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.

14



Table 3. Design of Chronic Studies of Acronycine in Female Mice

Sex and Initial Acronycine Time on Study
Test No. of Doseb Treated Untreated
Group Animals 3 (mg/kg) (weeks

)

(weeks

)

Low-Dose
Untreated-Control c 20 0 105

Low-Dose
Vehicle-Control 0 20 0d 56e

Low-Dose 0 40 2 87 e

Lower Mid-Dose
Untreated-Control^ 10 0 79

Lower Mid-Dose
Vehicle-Control^ 10 0d 52 26

Lower Mid-Dose^ 35 6 49e

Upper Mid-Dose and
High-Dose Untreated
Control

.

10 0 79

Upper Mid-Dose and
High-Dose Vehicle
Control 10 0d 31 47

Upper Mid-Dose 35 12.5 31 10e

High-Dose 35 25 25 e

aAges of mice when placed on study: upper mid-dose and high-dose, 35

days; lower mid-dose, 42 days; low-dose, 43 days.

^Acronycine 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 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.

^Vehicle 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)

eAll 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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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, large

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

I
i 1

missing, cannibalized, or judged to be in such an advanced state

of autolysis as to preclude 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

group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-

matic data processing system, the Carcinogenesis Bioassay Data

System (Linhart et al. , 1974). The data elements include

descriptive 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 transcription and for statistical review.

These data were analyzed using the statistical techniques

described in this section. Those analyses of the experimental

results that bear on the possibility of carcinogenicity are

discussed in the statistical narrative sections.

Probabilities of survival were estimated by the product-limit
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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 denominators 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 t /pc where p t is the true binomial

probability of the incidence of a specific type of tumor in a

treated group of animals and pc is the true probability of the

spontaneous incidence of the same type of tumor in a control

group. The hypothesis of equality between the true proportion of

a specific tumor in a treated group and the proportion in a

control group corresponds to a relative risk of unity. Values in

excess of unity represent the condition of a larger proportion in

the treated group than in the control.

The lower and upper limits of the confidence interval of the

relative risk have been included in the tables of statistical

analyses. The interpretation of the limits 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 is a theoretical possibility of the

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

detected under the conditions of this test.
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III. 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 oxy tetracycline 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 late-

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 A1-A4; findings on nonneoplastic lesions are

summarized in Appendix C, tables C1-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 long bones of the limbs. Two osteosarcomas involved

vertebrae. Occasionally, the neoplasm appeared to involve only

1

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 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 undifferentiated 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 lesion which appeared to be

related to the injection was chronic inflammation in the

peritoneal cavity, involving the serosal surfaces of the

mesentery and visceral organs. There were also focal areas of

coagulative necrosis observed in the liver. These lesions

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 level 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 vdhicle-control group

.is not significant. The statistical conclusion is 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 vehicle-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 thi 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

i

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

I

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.
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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 lower 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.

'I ;

In females, 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



bile duct) and the other at week 32 (granulocytic 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 B1-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 neoplasms 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

M l

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 FI 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 least 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

B1-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 lived 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 is observed between the lower mid-dose vehicle

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 ishortened 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

I

,
!

'

.
i

the long bones of the limbs, but occasionally, the tumors

appeared to involve 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

i
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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 (10/37) 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 upper 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 in 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 NEOPLASMS 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

0 V IH A LS INITTAILT IN STUDY 10 10 10 10

A PI HALS NECEOESIED 10 9 10 8

ABIRALS EXAMINED HISTOPATHOLOGICALLY 10 9 10 8

Y NTEGUHPNT A R Y SYSTEM

KOBE

(10) (9) (10) (8)

1 (13*)

HEMATOPOIETIC SYSTPH

NONE

CIRCULATORY SYSTE'm

NONE

CIGESTI »F SYSTEM

NONE

BYSPYBATOBY SYSTEM

(LUNG
ALVEOLAB/BBCNCHIOLAB ADENOMA

CFINARY SYSTEM

NONE

ER DOC BINE SYSTEM

• PITUITARY (5) (8) (9) (7)

CHROMOPHOBE ADENOMA 2 (29*)
£H£2flQ£Ii2£X_£iR£INO!i& J.iJil).

f NUMBER OF ANIMALS HITH TISSUE EXAMINED MICROSCOPICALLY
NUMBER OR ANIMALS NECROPSIED
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TABLE A1 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 (1«K)

AADRENAL (10) (9) (1C) (8)

CORTICAL AIENCMA 1 (13*)

REPRODUCTIVE SYSTFM

MAMMARY GLAM (10) (9) (10) (8)
ADENOCARCINOM A, NOS 1 (13*)

KEF VOU S SYSTEM

NONE

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

EC EY CAVITIES

NONE

AIL OTHER SYSTEMS

NONE

ANIMAL DISFOSITICN SUMMARY

ANIMALS INITIALLY IN STUDY 10 10 10 10

NAT ORAL DEATHS 3 2

HORIBUNC SACRIFICE 1

SCHFCULEE SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

10 7 1C 7

2 XfiO.DBll_lDaOilZID_ANIfli.tS

• NUMBER OP
NUMBER OP

ANIMALS BITH TISSUE EXAMINED MICROSCCPICA LLY
ANIHAIS NEC ROPSI E D
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TABLE A1 CONTROL MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE
UNTREATED
CONTROL

MID AND HIGH
DOSE UNTREAT-
ED CONTROL

LOW DOSE
VEHICLE
CONTROL

MID AND HIGH
DOSE VEHICLE
CONTROL

TUMOR SORB A P Y

TOTAL ANIMALS WITH PRIMARY TUHOFS* 1 4

TOTAL PRIMARY TOBORS 1 6

TOTAL ANIMALS WITH BFNIGN TUMORS 4

TOTAL EFNICN TUMORS 5

TOTAL ANIMALS WITH MALIGNANT TUMORS 1 1

TOTAL MALIGNANT TUMORS 1 1

TOTAL ANIMALS WITH SECONDARY TUMORS •

TOTAL SECONDARY TUMOPS

TOTAL ANIMALS WITH T^MDR S UNCERTAIN -

BFNIGN OR MALIGNANT
TOTAL UNCEFTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCEBTAIN-
FPIMARY OP METASTATIC
TOTAL UNCEFTAIN TUMOPS

• FRIMAPY TUHCRS: ALL TOBORS EXCEPT SECONDARY TUMORS
• SECONDARY TUMORS: MFTAST ATIC TUMORS OR TUMOPS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2

SUMMARY OF THE INCIDENCE OF NEOPLASMS 8$ MALE RATS GIVEN INTRAPERITONEAL
INJECTIONS OF ACRONYCINE (TREATED GROUPS)

UlMij

mill:m
aiHli

«WH

I

IP"
MUII i

I

hill
its 1

1

,«(i|l I

Ito<(

LOW DOSE MID DOSE HIGH DOSE

ANIMALS INITIAIIY IN STUDY 35 35 : C

ANIMALS NECFOLSIED 3 1 32 34
ANIMALS EXAMINED HIST OPA TH OLOGIC A LL Y 30 31 34

I NTEG UMENTAF Y £ YSTFM

*SUBCUT TISSUE (31) (32) (34)
SARCOMA, NOS 1 (3%)
EIBRCMA 1 (3%) 1 <3<)
FI B PCS A F.CCM A 1 (3%)
OSTECS AFCC t A 1 (3%) 1 (3%)

RESPIRATORY SYSTEM

ALONG (30) (31) (34)
ALVEOLAP/EECNCRIOLAR ADENOMA 1 (31)
HEMANGIOSAFCOM A, METASTATIC 1 (3?)
OSTEOSARCOMA, METASTATIC 2 (It) 9 (2 9%) 1C (29%)

BFMATOPOIETIC SYSTEM

«LYMPH NODE (30) (20) (21)
OSTEOSARCOMA, METASTATIC 1 (5%) 1 (5%)

flMESENTEPIC I. NODE (30) (20) (2 1)

MESOTHELIC MA, MET AST AT IC 1 (3?)

CIRCULATCRY SYSTEM

NONE

DIGESTIVE SYSTEM

#LIVER (29) (31) (34)
HEPATOCELLULAR ADENOMA 1 (35!)

HEPATOCFLLi'LAR CARCINOMA i_i3Jl

* NUMBFR OF ANIMAL? WITH TISSUF EXAMINED M ICROSCCPICA LLY
* NUMBFR OF AKIMALS NFC RO PS I FC
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

El BPOSAFCCHA
HEM A RGICSAFCC MA
QSTEOS A FCCM A

OSTECSAPCCMA, METASTATIC

4 (141)

3 (101) 4 (131)

1 (31)
1 (3%)

2 (61)

5 (151)

•PILE DECT
BILE DUCT C AFCINOR A

(31)

2 (61)
(32) (30)

•PANCREAS
P I BROS ARCC P A

OSTECSAPCCMA, METASTATIC

(24) (26)
1 (41)

1 (41)

(30)

1 (31)

•STOMACH
OSTEOS ARCCPA, METASTATIC

(29) ( 3^)

1 (31)

(3C)

•LARGE INTESTINE
SQUAMOUS CELL CARCINOMA

(24) (29)
1 (31)

(26)

UP I NARY STSTEr

•KIDNEY
OSTPOS ARCCP A, METASTATIC

(29) (31)

1 (31)

(3 3)

1 (31)

EBDOCHIHE ST ST? H

•ADRENAL
CORTICAL •TENOMA
CORTICAL CARCINOMA
OSTFCSAFCCM

A

f HFT ASTATIC

(28)
1 (41)

1 (41)

(31)

2 (61)

1 (31)

(33)
4 (121)

3 (91)

REPRODUCTIVE SYSTEM

•MAMMARY GLAKC
^IBPOADENCM A

(31) (32)

1 (31)

(34)

•TESTIS
INTFRSTI’M AL-CELL TO HOB

(28)

1 (41)
(30) (32)

NERVOUS SYSTEM

NONE

SFECIAL SENS! CBGANS

_

• NU MB r P 0° ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
• NUMBER OF ANIMALS NFCROPSIED
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

MUSCULOSKELETAL SYSTEM

BONE (31) (32) (34)
OSTEOS AFCC PA 3 (10*) 10 (31*) 8 (24*)

VERTEBRA (31) (32) (34)
OSTEOS AFCC M A 1 (3*) 1 (3*)

SKELETAL MUSCLE (31) (32) (34)
OSTECSARCCM A, METASTATIC 1 (3*)

EODY CAVITIES

ABDOMINAL CAVITY (31) (32) (34)
FIBROSARCOMA 1 (3*)

PERITONEUM (31) (32) (34)
SARCOMA, NCS 2 (6*) 1 (3*)
FI BROS A PCOM A

MESOTHELIOMA, NOS 1 (3*) 1 (3*)

2 (6*)

MESOTHELIOMA, MALIGNANT 2 (6*)
HEMANGIOS ARCOM A, METASTATIC 1 (3*)
OSTEOSARCOMA
OSTEOSARCOMA, METASTATIC 1 (3*)

1 (3*)

PERITONEAL CAVITY (31) (32) (34)
FIBROSARCOMA 1 (3*)

MESENTERY (31) (32) (34)
OSTEOSARCOMA 1 (3*)

Alt OTHER SYSTEMS

MULTIPLE CPGANS (31) (32) (34)
SARCOMA, NCS,
FIBROSARCOMA

METASTATIC 2 (6*)

2 (6*) 2 (6*)
OSTEOSARCOMA, METASTATIC 1 (3*) 2 (6*)

DIAPHRAGM

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

1
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TABLE A2 TREATED MALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

AURAL DISFCSITICB SUMMARY

AN in ALS INITIALLY IN STUDY 35 35 ~ C

NATURAL DEMHS 17 17 9

HORIBUNC SAC PI PIC F 9 17 26
SCHECULFC S ACP IP ICE
accidentally killed
TERflINAl SACRIPTCF
ANIHAL HISSING

9 1

* INCLUDES AmCLY7ED ANIMALS

TOHOR SUMMARY

TOTAL ANIMAL' WITH PRIMARY TUMORS* 17 16 15
TOTAL PRIMARY TUMORS 21 23 28

TOTAL ANIHAL' WITH BENIGN TUMORS 5 <4 4

TOTAL BENIGN TUHOPS 5 4 4

TOTAL ANIMALS SITH MALIGNANT TUMORS 12 16 14
TOT A l MALIGNANT TUMORS 15 1 8 24

TOTAL ANIMALS WITH SECONDARY TUMORS* 8 12 10

TOTAL SECONDARY TUDORS 13 19 22

TOTAL ANIMALS BITH TUMORS UNCERTAIN -

BENIGN OR HAIIGNANT 1 1

TOTAL UNCEFTAIN TUMORS 1 1

TOTAL A N I HA IS WITH TUHOFS UNCEFTAIN-
FRIHARY OP METASTATIC
TOTAL UNCEFTAIN TUMORS

« PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
• SECONDARY T11EOPS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN



TABLE A3

SUMMARY OF THE SiCIBESyCE OF NEOPLASMS IN FEMALE RATS GIVEN
8NTRAPER8T0NEAL INJECTIONS OF ACRQNYCINE (CONTROL GROUPS)

LOW DOSE
UNTREATED
CONTROL

MID & HIGH DOSE
UNTREATED
CONTROL

LOW DOSE
VEHICLE
CONTROL

MID & HIGH DOSE
VEHICLE
CONTROL

ANIMALS IN IT T A II Y IN STUDY 10 10 1C 10
ANIMALS NFC F 01 SIED 10 9 10 9

ANIHALS EXAMINED HISTOP AT HOLOGICA LLY 10 8 10 9

INTEGUMENTARY SYSTEM

NONE

RESPIRATORY SYSTEM

ATRAC RE A

CARCINCBA, NOS, HETASTATIC
(10) (8) (10) (9)

1 (11*)

SLUNG
AL VECL AR/ ERCNC HIOLAR CARCINOMA

(10) (7) (10) <9)

1 (11*)

EEMATOPCIFTIC SYSTEM

NONE

CIRCULATORY SYSTEM

NONE

minim
mm
•tlM

mull

i

urn

in

«>!*

IW
iiuii

DIGESTIVE SYSTEM

•ESOPHAGUS (10) (8) <10) (6)

CARCINOMA, NOS, HETASTATIC 1 (17*)

URINARY SYSTEH

NONE

ENDOCRINE SYSTEH

• PITUITARY (7) (7) (6) (9)

Cflaa RflEiiQ E I .ADENOMA 3 1(9-33) 3_J4jSl 7 (33*1 LJiiiL.

« RUBBER OF ANIHALS WITH TISSUE EXAMINED HICROSCCPICALLY
NUMBER OF ANIMALS NECROPSIED



TABLE A3 CONTROL FEMALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE
UNTREATED
CONTROL

MID & HIGH DOSE
UNTREATED
CONTROL

LOW DOSE
VEHICLE
CONTROL

MID & HIGH DOSE
VEHICLE
CONTROL

CdROflOPHCPE C ABC IBOB A 1 (14*)

•ADRENAL
CORTICAL AtFRCHA

(10) (8) (10) (9)

1 (11*)

•THTBOIE
CARCIRCH A,BOS

(10) (7) (1C) (7)

1 (14*)

PEFPODOCTIVF SISTER

• HA RB A R I GLARE (10) (9) (10) (9)

F I BRCADE NCH A 4 (40*) 1 (11*) 1 (10*) 3 (33*)

•CERVIX OTFRI
SQOAHOOS CELL PAPILLOHA

(10) (8) (1C).

1 (10*)
(9)

IERVOUS SISTER

ROHE

SPECIAL SENSE CFGANS

NONE

EOS CO LOS F El ETA I SISTER

RONE

FOCI CAVITIES

NONE

All CITHER SISTERS

t NORBER OE
• NORBER OE

AHIRALS WITH TISSOE EXARINED R ICBOSCCPICA LLI
AFIRAIS NECROPSIED
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TABLE A3 CONTROL FEMALE RATS: NEOPLASMS (CONTINUED)

IHWlIM
llilMl

ttmiw

-

LOW DOSE MID & HIGH DOSE LOW DOSE MID 8t HIGH DOSE
UNTREATED UNTREATED VEHICLE VEHICLE
CONTROL CONTROL CONTROL CONTROL

ANIMAL DISECSIIION SUMMARY

ANIMALS INITIAllY IN STODY 10 10 10 10

NATO PAL IEATHS 1 1 1 2

MORIEOND SACRIFICE 1 1

SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

8 8 9 8

2 INCLUDES A T1TC L Y7^D ANIMALS

TUMOR SUMHARI

TOTAL ANIMALS WITH PRIMARY TUMORS* 5 4 4 3

TOTAL PRIMARY TUMORS 7 5 4 7

TOTAL ANIMALS WITH BENIGN TUMORS 5 3 4 3

TOTAL BENIGN TUMORS 7 4 4 5

TOTAL ANIMALS WITH MALIGNANT TUMORS 1 2

TOTAL MALIGNANT TUMORS 1 2

TOTAL ANIMALS WITH SECONDARY TU MORS# 1

TOTAL SECONDARY TUMORS 2

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT

TOTAL UNCEFTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OF METASTATIC
TOTAL UNCEFTAIN TUMORS

» PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
1 SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

;|tul I

tiKlii
1

jj’ll|| !

'if!J

ItH!'
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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 INITIAIIY IN STUDY 35 35 : C

A HI HAL S NECFOESIED 35 32 34
ANIHALS EXAMINED HI STOPATH OLOGICALL Y 35 32 -t 1

I NTEG UHENT A P Y SYSTEM

•SKIM (35) (32) (34)
PIBROSARCCPA 1 (3*)

•SUBCUT TISSUE (35) (32) (34)
CA RCINOH A,NOS
SARCOMA, NCS « (11*)

1 (3*)

PIBRCBA 2 (6*) 1 (3*)
PI BROS A PCCM A 1 (3*) 2 (6S)

LI POBA
RHABDOMYOSARCOMA

1 (3*)
1 (3*)

BISPIRATORY SYSTEK

• LUNG (35) (32) (33)
CARCINOMA. SOS, METASTATIC
ALVBOLAE/EEOSCHIOLAR ADENOMA
ALVECLAF/EfONCHIOLAB CARCINOMA 1 (3*)

. 2 (6%)

4 (12*)

SA RCCH A , NCS i (3*)
SARCOMA, FCS, BET ASTATIC i (3*)
HEHANGIOSAfCOPA, HPTASTATIC 1 (3*) i (3*)

HE BATOPOIET IC SYSTEM

•LYHPH NODE (35) (12) ( 28 )

CARCINOB A , NOS, METASTATIC 1 (4*)

•THYMUS (14) (16) (6)
CARCINOMA, NOS, METASTATIC 1 (13*)

CIRCULATORY SYSTEP

none ...

RUBBER OP ANIMALS
NUflBER OP A N I HA IS

HITH TISSUE EXAMINED HICROSCCPICA LLY
NECROPSIED
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TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

hm| I

Diiiil

!

turn® l

a I

»i«i i

tidtli I

if 1 1

’ill
1

Oiffll I

'(..ail i

im
|

I

LOW DOSE MID DOSE HIGH DOSE

tIGESTIVE SYSTEM

OLIVER (35) (32) (23)
CARCINOMA, NOS, METASTATIC
HEPATOCELLULAR ADENOMA 4 (131)

1 (31)

HE PA TOC ELLUL A F CARCINOMA
HEMANGICSAFCOH

A

5 (141)
1(31)

1 (3%)
OSTEOSARCOMA, METASTATIC 1 (3%)

«PANCREAS (34) (30) (31)
CARCINOMA, NOS 1 (3%)
SARCCMA, NOS 1 (31)
OSTECS A PCC P A, METASTATIC 1 (31)

A STOMACH (35) (30) (32)
SARCCMA, NCS 1 (31)
OSTEOSARCOMA, METASTATIC 1 (31)

4 ILFUM (35) (29) (3C)
FIBROS ARCCPA 1 (31)

•LARGE INTESTINE (35) (29) (31)
SARCCMA, NCS 2 (61)

URINARY SYSTEM

•KIDNEY (35) (31) (32)
FIBROMA 1 (31)

aURINARY ELADCER (32) (26) (31)
PAPILLOMA, NOS
OSTEOSARCOMA, METASTATIC

1 (4%)

1 (31)

ENDOCRINE SYSTEM

flPITUITARY (28) (30) (30)
CHROMOPHOEE ADENOMA 4 ( 14 St) 1 (31) 1 (31)

4 ADRENA L (32) (30) (31)
CORTICAL ADENOMA 9 (301) T (2 31)
CORTICAL CARCINOMA 1 (31)

4 ADRENAL CORTEX (32) (30) (31)

_£2EII£Al_JLDfii£M 1 J33j_ .

# NUMBER OF ANIMAL S 8ITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF AN IMA IS NECROPSIIE
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TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

REPRODUCTIVE SISTEH

•HARHARY GLINT (35) (32) (34)
ADENCCAPCIKHA, NOS 6 (17*) 4 (13*) 2 (6*)
PAPILLARY ADPNOCARCINOH A 1 (3*)
CYSTADEROHA, NOS 1 (3*)
CY ST ADP NCC A RCINOH A, NOS 1 (3*)
PIBRCHA 2 (6*) 1 (3*)
PI BRCADE NCR A 20 (57*) 13 (41X) 3 (9*)

•CTPB OS . (34) (32) (2 2)

SARCOMA, NCS 1 (3*)
LEIORYOSAFCCfl A 1 (3*)
ENDOMETRIAL STROMAL POLYP 5 (151) 1 (3*)

•OVARY (31) (31) (31)
LEIOHYOH

A

1 (3*)

IERVOUS SYSTEP

NONE

SPECIAL SENSE CFGANS

NONE

PUS CO LOS PEL ETA I SYSTER

•SKELETAL KUSCLE
SARCOHA, NCS

(35) (32) (34)

1 (3*)

ECCY CAVITIES

•ABDOHINAL CAVITY (35) (32) (34)
PIBPOSAFCCPA 1 (3*) 1 (3*)

• PERITO N EUR (35) (32) (34)
SARCCMA, NCS 5 (15*)
FIB PCS A FCC P A 2 (6*)
HESOTHELICH A, HALIGNANT 1 (3*) 2 (6*)
OSTPCSAFCOHA. —1-L3.1I-

t NUMBER OP
* NUMBER OP

ANIMALS WITH TISSOF EXAMINED MICROSCOPICALLY
ANIMALS NECROPSUD

73 >



TABLE A4 TREATED FEMALE RATS: NEOPLASMS (CONTINUED)

ItWI I

wii
|

j I

IfKlH I

21

HIKlI I

I

91
HtlSj

|

LOW DOSE MID DOSE HIGH DOSE

MESENTERY (35) (32) (34)
SARCCHA, NCS 1 (3%)

ALL OTHER SYSTEMS

MULTIPLF ORGANS (35) (32) (34)
SARCCMA, NCS 2 (6S) 3 (9*)
El BRCSARCCH A 2 ( 6 %) 1 (3*)

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 35 35 35
NATURAL DEATHS 5 7 9

HOPIEDNt SACRIFICE
SCHFEULE C SACRIFICE
ACCTDE NTA 1 1 Y KILLED

8 9 24

TERMINAL SACRIFICE
ANIMAL MISSING

22 19 *

3 INCLUDES AUTCLYZED ANIMALS

TOHOR SUMMARY

TOTAL ANIHALS WITH PRIMARY TUMORS* 31 20 25
TOTAL PRIMARY TUMORS 51 52 44

TOTAL ANIHALS WITH BENIGN TUMORS 24 18 1C
TOT A I BENIGN TUMORS 32 35 15

TOTAL ANIMALS WITH MALIGNANT TUMORS 16 12 20
TOT A I MALIGNANT TUMORS 19 17 29

TOTAL ANIMALS WITH SECONDARY TUMORS# 1 6

TOTAL SECONDARY TUMORS 1 13

TOTAL ANIMALS HITH TUMORS UNCERTAIN-
EENIGN OR HAIIGNANT

TOTAL UNCERTAIN TUMORS

TOTAL ANIHALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAl UNCERTAIN TUMORS

» PRIMARY TDHCRS: ALL TUMORS EXCEPT SECONDARY TUMORS
* SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT 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 31

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
CONTROL ED CONTROL CONTROL CONTROL

ABINALS 1 NIT IA 1 1 Y IN STUDY 10 10 20 10 10
• NIHALS NPCFOFSIED 9 10 20 10 10

• •INALS EXANINfD HTSTOPATHOLOGICALLY 9 10 20 10 10

I NT FG UHP NT A F Y 5YSTPH

•SKIN (9) (10) (20) (10) (10)
PAPIILCHA, NOS 1 (95)

•SOBCUT TISSHI (9) (10) (20) (10) (10)
SARCCHA, NCS 2 (1 05)

R IS P IB ATORY SYSTPH

• LONG (9) (10) (20) (10) (10)
HEPATOCEIIOIAR CABCINOH A w METAST 1 (105)
ALVEOL AF/EFONCHIOLAB ADENOHA 1 (1 05) 1 (55)
ALVPCLAB/EFCNCHIOLAR CAFCIROHA 2 (105)

BY HATOPOIFTIC SYSTEN

•MOITIPIE 0 FGA NS (9) (10) (20) (10) (10)
HALIG.L YHPHOH A, ON DIPPER -T Y PP 3 (155)
LYNPHOCYTIC 1EOKEHIA 3 (305)

• INGUINAL LYHFH NODE (9) (9) (2 C) (10) (9)
S ARCCH A r NCS # HETASTATIC 1 (55)

CIRCOLATCRT SYSTEH

NONE

tIGESTIVt SYSTEE

•LIVEB (9) (10) (20) (10) (10)
HBPATOCEllOtAB ADENOMA 2 (205) 9 (205) 1 (105)

fLEEiI2£IUSLM_£i££I10!li i mu 2 i2C£! . 3 il 5S1 _ 1_Q0& _

• NOHBER OP ANIHALS ilTB TISSUE EXAMINED H ICBOSCCPICA LLY
• NUHBEB OP A N I HA IS NECBOPSIED



TABLE Bt CONTROL MALE MICE: NEOPLASMS (CONTINUED)

“MHI t

rtl'lll I

ttwn
1

;

Ann i l

nulfi i

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH

UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL

CRINARY SYSTFN

NONE

ENTOCRINF SYSTEM

NONE

REPRODUCTIVE SYSTEM

NONE

NERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

NONE

FCSCULOSKELETAL SYSTEM

* FEMUR (9) (10) (2C) (10) (10)

CSTECCHCNTECMA 1 (5*)

EODY CAVITIES

MESENTERY (9) (10) CO) (10) (10)

LIPOMA 1 (10%)

AIL OT HEP SYSTIMS

J'llll '

mill
('«

j
i

1

*1 till
1

M i

IlMljt
!

NUMBFR OF ANIMALS
NUMBER OF ANIMALS

SITH TISSUE
NECROPSIEE

F XAMINED HICROSCCPICALLI
CCNTINUEF ON
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TABLE B1 CONTROL MALE MICE: NEOPLASMS (CONTINUED)

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH

UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL

ANIHAL DISPOSITION SUHHARY

ANIHALS INITIALIY IN STUDY IP
NATURAL DEATHS 1

HOFIBUND SACBIPICE
SCHECOLY C SACRIFICE
ACCIDENTALLY KILLED
TERNINAL SACRiriCE 9

ANINAl HISSING

10 ;o
5

6

10 9

2

1

7

10
5

5

I INCLUDES A0TCLY7FD ANIHALS

T OHO F SUHNARY

5 1

5 1

1 1

1 1

4

4

TOTAL ANIHALS WITH TUHORS UNCERTAIN-
BENIGN OR HAIIGNANT
TOTAL UNCERTAIN TUHORS

TOTAL ANIHALS WITH TUHORS UNCERTAIN-
PBIHARY OF HETASTATIC
TOTAL UNCFFTAIN TUHORS

• FPIHARY TUHCRS: ALL TUHORS EXCEPT SECONDARY TUHORS
I SECONDARY TUEORS: HETASTATIC TUHORS OR TUHORS INVASIVE INTO AN ADJACENT ORGAN

TOTAL ANirALS WITH PRIHARY TUHORS*
TOTAL PRIHARY TUHORS

13
17

TOTAL ANIHALS WITH BFNIGN TUHORS
TOTAL BFNIGN TUHORS

TOTAL ANIHALS WITH HALIGNANT TUHORS
TOT A I HAIIGNANT TUHORS

9

10

TOTAL ANIHALS WITH SECONDARY TUHORS#
TOTAl SFCCNDAFY TUHORS

I

I
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TABLE B2

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

3 !

numi i

Mflji i

'iinn 1

1

min! i

win! i

a
s
;.s

si:

/1

1

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID OOSE

UPPER
MID DOSE

=1

HIGH DOSE

ANIMALS INITIALLY IN STUDY 20 40 25 35 35
ANIMALS MISSING 1

ANIMALS NECFOFSIEE 20 no 2 c 34 29
ANIMALS EXAMINED HISTOPATHOLOGI CALL

Y

20 no 35 33 12

INTEGUHFNTAF I SYSTEM

NCNE

FFSPIRATOPY STSTEM

•LUNG (18) («0) (35) (33) (12)
ALVEOLAR/EFCNCHIOLAR ADENOMA 1 (31)

HEMATOPOIETIC SYSTEM

’•MULTIPLE ORGANS (20) (UO) (35) (34) (29)
MALIGNANT LYMPHOMA7

, NOS 2 (101)
MALTG. LYMPHOMA, UNDIFPER-T YPF 5 (251) 6 (151)
HALIG.LYMFHOMA, LYMPHOCYTIC TYPE 6 (201) 3 (81)

•SPLEEN (19) ( 38) 135) (30) (12)
HEM ANGIOSARCOMA 1 (31)

• THYMUS (5) (7) (15) (2) (9)
HALIG.LYMPHCHA, LYMPHOCYTIC TYPE 1 (141)

CIRCULATORY SYSTEM

NONE

IIGESTIVE SYSTEM

BILE DUCT (20) (<*0) (35) (34) (29)
BILE DUCT CARCINOMA 1 (31)

CPINARY SYSTFP

NUMBER OP
NUMBER OF

ANIMALS WITH TISSUE
ANIMALS NFCROPSIEt

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

LOW DOSE
VEHICLE
CONTROL

LOW DOSE
LOWER

MID DOSE
UPPER

MID DOSE HIGH DOSE

ENDOCRINE SYSTEM

• ADRENAL
PHEOCHRCMCC YTCHA

(20) (37)

1 (3<)

(32) (29) (11)

UHYBOTC
POLLTCULAF-CELL CARCINOMA

(18) (38)
1 (3X)

me) (17) (7)

REPRODUCTIVE SYSTEM

•TEST IS
HEHANOIOS APCCHA

(20) (38)
1 (3*)

<(2 4) (31) (12)

AERVOUS SYSTEM

NONE

SPECIAL SENSE CFGANS

NONE

FUSCU LOS KELETA I SYSTEM

•KNEE JCINT (20) (40) (35) (34) (29)
OSTEOCHCNCFOMA 1 (3*)

EODY CAVITIES

NON B

All OTHER SYSTEMS

•MULTIPLE CPGANS (20) (40)
SARCCflA*_N£i

• NUMBER OP ANIMALS
• NUMBER OP ANIMALS

WITH TISSUE EXAMINED M ICRCSCCPICA LLY
NEC ROPSI E D

< 35 ) (34) (29)

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

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID DOSE

UPPER
MID DOSE HIGH DOSE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATUFAL DEATHS)
MORI FUND SACRTFICF
SCRECULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

20
8

12

UO
12
28

12

23

35
1 9

14

35
25
9

S INCLUDFS AUTCLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS*
TOTAL PRIMARY TUMORS

13
13

14
18

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

13
13

13
15

TOTAL ANIMALS WITH SECONDARY TUMORS*
TOTAL SECONDARY TUMORS

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

an
ItUtttl! '

Mfil I

411# 1

TOTAL ANIMAIS WITH TUMORS UNCFFTAIN-
t FIB ARY OF METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
t SECONDARY TUPOBS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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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

MinALS IMITIAI IT IN STUDY in 10 10 10 1C
MIHALS NECPOFSIED 10 10 19 10 10
ANIHALS EXARINED R I STOPATH OLOGI CALL

Y

10 10 19 10 10

I NT EG UHP NT A P T SYSTEH

•SOBCUT TISSOE (10) (10) (19) (10) (10)
S ARCCH A t NCS 1 (5*)
HERA VGIOH A 2 (11*)

BfSPIBATCRY SYSTEH

NONE

FIBATOPOIETIC SYSTEH

•HOLTIPL* ORGANS (10) (10) (19) (10) (10)
HALIG.L YHFEOH

A

# UN DIPPEP -T YFP 3 (16*)
HALIG. LYHEHCHA, LYHPHOCYTIC TYPE 1 (5*)
HALIG. LIFFHCHA, HISTIOCYTIC TIPI 1 (5*) 1 (10*)
LYHPHOCYTIC I EUKEHI

A

3 (30*) 1 (10*)

1 COODEN OH (10) (10) (19) (10) (10)
HALIG. LIHPHOHA, 0 ND

I

T PE F -TT PE 1 (5*)

CISCO LATCRT STSTPf

NOME

IIGESTIVI STSTIH

•LIVER (10) (10) (19) (10) (10)
HBP ATOC E IIULAR ADENOHA 1 (5*)

0BIHA8I SISTEH

KOltf _ _ _ _

• ITOHBEB OP ANIHALS BITH TISSUE EXAMINED HICBOSCCPICALLY
• NUHBEB OP ASIHALS NFCBOPSIEE

83



TABLE B3 CONTROL FEMALE MICE: NEOPLASMS (CONTINUED)

LOWER MID DOSE
UNTREATED
CONTROL

UPPER MID AND
HIGH DOSE

UNTREATED CONTROL

LOW DOSE
UNTREATED
CONTROL

LOWER MID
DOSE VEHICLE
CONTROL

UPPER MID AND
HIGH DOSE

VEHICLE CONTROL

INCOCRINE SYSTEM

KPITUIT AR Y

CHPOMOPHOE E ADENOMA
(7) (9) (17)

3 (10*)
(8) (9)

REPRODUCTIVE SYSTEM

IUTERUS
HEMANG 10SARCOMA

(10) (9)

1 (11*)
(19) <1 n > (9)

NERVOUS SYSTFM

NONE

SFECIAL SENSE C PGA NS

HARDERIAN GIANE (10) (10) (19) (10) (10)
PAPILLARY CYSTADENOHA , NOS 1 (5*)

EUSCOLOS PELETAL SYSTEM

NONE

EOEY CAVITIES

NONE

MU! i

wit
i

KHft.il! |

AIL OTHER SYSTEMS

MULTIPLE ORGANS (10) (10) (19) (10) (10)

Mill I

IMttEtl!

I'llllH I

>|W I

IRIjjlll I

<n« i

«(ij|iii i

I

'Nl!
|

# NUMBER OP
NUMBER OE

ANIMALS »ITH TISSUE EXAMINED MICROSCOPICALLY
ANIMALS NECPOPSITD
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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

A HI HAL DISFOSniON SOHHARY

AN INALS INITIALLY IN STUDY 10 10 20 10 10
NATURAL CfATHd 1 6 1

HORIBUND SACRIFICE
SCHPTULir SACPIPICE

4 1 1

ACCIDENTALLY KILLED
TERN IN A L SACRIFICE
ANIMAL HISSING

10 9 10 8 9

J INCLUDES A UTCl Y7ED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS*
TOTAL PRIMARY TUMORS

13

15

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAl BINIC-N TUMORS

TOTAL ANIMALS WITH MALIGNANT TtlNORS
TOTAl MALIGNANT TUMORS

TOTAL AN I M A I S WITH SECONDARY TUMORS#
TOTAL SECONDARY TflHORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MAIIGNANT

TOTAL UNCERTAIN TUMORS

TOTAL ANIMAIS WITH TUMORS DNCFRTAIN-
ERIMARY OF METASTATIC
TOTAL UNCERTAIN TUMOPS

• PRIMARY TUHCRS: ALL TtlMORS EXCEPT SECONDARY TUMORS
t SECONDARY TUHCRS: METASTATIC TUMORS OR TUMORS INVASIVE INTO 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)

Hi:
rtumm

i

Mil
i

Jiiwii i

:w«li
i

a

imwii
i

iff 1

1

!Wi
i

iiiwbii
i

! IM i

ii.lin" i

liitp'i
i

'iMli
i

Mill I

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID DOSE

UPPER
MID DOSE

HIGH DOSE^

ANIMALS IN IT I AI L Y IN STUDY 20 no 2
c 35 35

ANIMALS NPCPCESIED 20 39 33 33 32
ANIMALS FXAMINID HISTOPAT HOLOGICA III 20 39 2 3 33 15

I NTFGU ME NT A R Y SYSTEM

NONE

RESPIRATORY SYSTEr

UUNG (W) (38) (33) (33)
ALVFOLAR/ERCNCHIOLAR CARCINOMA 1 (3*)

HEMATOPOIETIC SYSTEM

MULTIPLE ORGANS (20) (39) (33) (33) (32)
MALIGNANT IYMEHOMA, NOS 4 (205!)

MALIG. LYMFECM A, U^DIFPEP -TYPE 13 (65*) 1 (3*)
MALIG. LYMEEOM A, LYMPHOCYTIC TYPE 2 (10X) u (10*)
MALIG. LYMEHOM A, HISTIOCYTIC TYPE 1 (7*)

IEONE MARROW (18) (39) (3 1) (32) <1U)

GRANULOCYTIC LEUKEMIA 1 (3*)

HTHYMUS (0) (11) (22) (7) (4)

ALVEOLAR/ERCNCHIOLAR CA , METASTA 1 (9*)

CIRCULATORY SYSTEM

NONE

LIGESTIVE SYSTEM

iLIVEP (20) (39) (31) (32) (19)
HEPATOCFLLULAR CARCINOMA 1 (3*)

BILE DUCT (20) (39) (33) (33) (32)
A£0££AFCiK.S!1._j;os i_un _

# NUMBER OF ANIMALS WITH TISSUE EXAMINED H ICR CSCC PICA LIT
* NUMBER OF ANIMALS NECPOPSIEE
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TABLE B4 CONTROLS. TREATED FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE
CONTROL

MID DOSE MID DOSE

IEOODEIOB
ADE1CSATOCS PCLTP , IOS

( 12 ) (39) c:e)
1 (3V)

(32) (6)

gilltll ST ST S P

01 s

I I E0CEI1E STSTIB

01

E

PEPIODUCTITE STSTIB

•BABBAIT Glllt (20) (39) (33) (33) (32)
ADEI0CAIC1ICBA, IOS 1 (

3 BE)

IEPTOOS STSTEP

ROBE

SPECIAL SEISE CPGAIS

101

B

pisco lose el eta i ststeb

10 IE

ECET CATITIES

101

E

All CT BEE STSTESS

•BOtTIPlE C5GAIS (20) (39) (33) (33) (32)
Si3£iLLi_S£i 2 (5V

* ICH5EB 0? ASIBALS IIT3 TISS0E EX-AHISED EIC?CSCC?ICAIIT
• I0HBE9 OF APIBAIS HECBOFSIEE
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TABLE B4 CONTROL & TREATED FEMALE MICE: NEOPLASMS (CONTINUED)

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE
CONTROL

MID DOSE MID DOSE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 20 40
NATUFAL EEATHa) 14 7

MORIEUND SACRIFICE 6 31

SCHEEULFE SACRIFICE
ACCIDENTALLY KILLED 2

TERMINAL SACRIFICE
ANIMAL MISSING

35 35 35
14 12 29
21 23 6

a INCLUDES AUTCLYZFD ANIMALS

TUMOR SUMMARY

3;
Ml)

|

«nw i

iiiiikii
i

jl'iM I

!MI«B
|

iff* I

1' till
|

’ [,P l

Pfa
|

tJP I

ftp
i

|

IlHlII I

TOTAL ANIMALS WITH PRIMARY TUMORS* 19
TOTAL PRIMARY TUMORS 19

TOTAL ANIMALS WITH BPNIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS 19

TOTAI MALIGNANT TUMORS 19

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EENIGN OR MAIIGNANT

TOTAL UNCEETAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCFETAIN TUMORS

* PRIMARY TUMCRS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TDMORS 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 Cl

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

ANIH ALS INITIALLY IN STUDY 10 10 10 10
A NIBALS NEC FO E STED 10 9 10 s

ANIBALS EXAMINED HISTOPATHOLOGICALLY 10 9 10 8

I NTEG UBP NT A R Y SYSTFB

NONE

FESPI RATORY SYSTER

•TRACHEA (9) (8) (8)

INPLABBATICN, CHRONIC 2 (22*) 1 (13*)
INPLABBATICN, CHRONIC SUPPURATIV 1 (13*)

•LUNG/BFONCHIOLE (10) (9) (1C) (8)

HYPERPLASIA, LYBPHOID 3 (3 3*) 1 (13*)

• LUNG (10) (9) (10) (8)

BBONCHOPNFURC NIA, NOS 1 (13*)
BRONCHO F NEURON I A SUPPURATIVE
PNEUBONIA, CHRONIC HURINE 5 (50*)

1 (11*)
7 (70*)

2 (25*)

EEBATOPOIETIC SYSTEB

•BONE HABFOR
ATROPHY, NCS
HY PE FPL ASIA, NOS

(9)

1 (11*)
(9)

4 (44*)
(10)

2 (20*)
(8)

2

1

•BANDIBOLAF L. NODE
HYPERPLASIA, PLASBA CELI

(7) (9) (6)

1 (17*)
(7)

CIRCULATCRY SYSTEH

• ENDOCA RDIU B

PIBROSIS, EOCAL
(9) (9) (10)

1 (10*)
(6)

CELIAC ARTERY
E&Sm&AIICN,_NO£ _ _

(10) (9) (10) (8)

# NUBBER OP ANIBALS WITH TISSUE EIABINED HICROSCCPICA LLT
NUBBER OP ANIBALS NECROPSIED
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TABLE Cl 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

DIGESTIVE SYSTEM

ISMALL INTESTINE (8) (9) (10) (6)

PERIARTERITIS 1 (11*)

URINARY SYSTEM

* KIDNEY (9) (9) (10) (8)

CALCULUS, NOS 2 (2 2*) 1 (13*)
INFLAMMATION, INTERSTITIAL 1 (13*)
INFLAMMATION, CHRONIC 3 (33*) 3 (33*) 7 (70*) 2 (25*)

I KIDNEY/T UBUIE (9) (9) (10) (8)

MINERALIZATION 1 (11*)

3 :

HMM
i

i

mm
|

ENDOCRINE SYSTEM

NONE

REPRODUCTIVE SYSTEM

IPROSTATE (9) (7) (10) (8)

INFLAMMATION, SUPPURATIVE 2 (29%)

KERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

NONE

nm
i

'HHIIII
|

i % |

jsi,
:\m\\

|

t ‘
--Ili

j

H
|

MUSCULOS FELETAI SYSTEM

NONE

ECCY CAVITIES

t NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE Cl 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 SYSTEMS

ROHE

SPECIAL HORPHOIOGY SUMMARY

HO LESICH EEPCBTED 3111
AUTOLYSIS/NO KECROPSY 1 2

I NUMBER Of
• NUMBER OF

ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
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)

ae i

NMIl I-

tffiipl I

i»i
I

ifnail l

ikhni i

j' 4»! I

«u i

ipwm i

i

M i

Nttil t

-M'HII I

I

iH

LOW DOSE MID DO$E HIGH DOSE

ANIMALS INITIALLY IN STUDY 35 35 35
ANIMALS NECFOESIEE 31 32 3«
ANIMALS EXAMINED HISTOPATHCLOGICA LLY 30 31 34

INTEGUMENTARY SYSTEM

SUBCUT TISSUE
EPIDEPMAL INCIUSION CYST
HEMORRHAGE
INFLAM PATIC N, NECROTIZING
INFLAMMATION, FOCAL GRANULOHATOU

(31)
1 (3*)

1 (3X)

1 (3*)

(32) <3<0

1 (3*)

RESPIRATORY SYSTEM

•TRACHEA (29) (31) (21)
INFLAMMATION, SUPPURATIVE 2 (7*) 1 (3*) 2 (6*)
INF! AMHATICN, AC UTF/CHRON IC
I N^LAMHATIC N, CHRONIC SUPPURATIV 1 (3*)

2 (6*) 4 (13*)

•LUNG/BPONCHUS
INFLAMMATION, NOS

(30) (31)

1 (3*)

(34)

•LUNG
HEMORRHAC-I
BRONCHCFSEUFCNIA, NOS
INFLAMMATIC N, INTERSTITIAL

(30) (31)

’ (3*)

(34)
2

1

(6*)

(3*)

BRONCHCF NEUMCNI A SUPPURATIVE.
PNEUMONIA, CHRONIC MURINE
HYPF FPL ASIA, ALVEOLAR EPITHELIUM

1 (3*)
8 (271)

3 (10*)

*”
1 (3*)

1 (3*)

HEMATOPOIETIC SYSTEM

IBONE MARBCH (28) (29) (32)
ATROPHY, NCS 6 (21*) 8 (28*) 19 (99*)

ISPLEEN
FIBROSIS
H£flA2fiKIi£I£_

(27)

3-JU1L-

(31)

1 (3*)

(33)

* NUMBER OF ANIM AL S WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIEE
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TABLE C2 TREATED MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

•HIDIASTINAL I. NODE (30) (20) (2 1)

HERORRHAGI 1

IPANCREATIC l.NOCE (30) (20) (21)
HYPERPLASIA, LYHPHOID 1 (3X)

IHESBNT ERIC I. NODE (30) (20) (2 1)

CONGESTION, NCS 1 (5*)
HE HO F PH AGF
HYPPFPLASIA, LYHPHOID 1 (3*>

1 (5*)

CIRCULATORY SYSTEE

•RYOCARriOR (29)
HERORRHAGI 1 (3*)
INFLARRATICN, INTERSTITIAL 1 (3*)
INPLARHATICN, CHRONIC POCAL 1 (3*)
I N PL ARH ATION , CHRONIC SUPPURATIV 1 (3*)

•PULHONARY ARTERY (31)
ARTERIOSCLEROSIS, NOS 1 (3*)

(30)

(32)

(32)

(39)

DIGESTIVE SYSTER

•LIVER
HERORRHAGI
I N PL AERATION , NECROTIZING
INFLARRATICN, CHRONIC
INFLARRATICN, CHRONIC NECROTIZIN
FIBROSIS
NBCRCSIS, EOS
NECROSIS, COAGULATIVE
CYTOLOGIC DEGENERATION
HYPERPLASIA, NODULAR
HYPERPLASIA, LYHPHOID

•LIVER/PER IPOPTAL
FIBROSIS, tIPFUSE

* EILE DUCT
FIBROSIS, IOCAL
HYPERPLASIA, NOS

•PANCREAS
IKELABiiATICR. INTERS T ITIAL

(29) (31) (3«)
1 <3X) 2 (6*) 1 (3*)
1 (3*)

1 (3*)
1 (3*)

1 (3*)
1 (3*)

4 (14*) 1 (3*)
1 (3*)
5 (17*)
1 (3*)

(29) (31) (39)
1 (3*)

(31) (32) (39)
1 (3*)
2 (6*)

(24) (26) 4 3 C

)

i mi

• RUBBER OF ANIHALS
• NURBER OF ANIRAIS

HITH TISSUE EXAHINED RICROSCCPICA LLY
NECROPSIED
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TABLE C2 TREATED MALE RATS: NONNEOfLASTIC LESIONS (CONTINUED)

:e:
ton-t
tsittll

Wi

;

i'unn

WURKl
I

j)m i

‘-Mill

i% I

,;an
i

i i
!

Uii i

H\

LOW DOSE MID DOSE HIGH DOSE

FI B RC SI 5

HYPERPLASIA, NOS
METAPLASIA, OSSEOUS 1 (4K)

1 (3%)
1 (375)

• COLON
INFLAMMATION, HEMORRHAGIC

(24) (29) (28)
1 (4%)

•CECUM
HEMORRHAGE

(24) (29) (28)
1 (4%)

URINARY SYSTEM

•KIDNEY
INFLAMMATION, CHRONIC

(29)
7 (24)5)

(31) (33)

fl UR IN ARY EL A I CEP
FIBROSIS

(24) (29) (33)
1 (315)

ENDOCRINE SYSTEM

•ADRENAL CORTEX
HYPERPLASIA, NODULAR

(28) (31) (33)

2 (6X)

•THYROTt
CYSTIC FOIIICIFS

(26)
1 (UK)

(26) (22)

REPRODUCTIVE SYSTEM

•PROSTATE
INFLAMMATION, SUPPURATIVE

(26) (31)
1 (3%)

(3 2)

NERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

BONE
OSTEOPETROSIS

(31) (32) (34)

1 (3*)

1 J2Z1

H NUMBER OF
* NUMBER OF

ANIMALS WITH TISSUE
AM F1A IS NEC ROPSI EC

EXAHINED RICROSCCPICA LLY
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TABLE C2 TREATED MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

fODT CAflTIES

•PFRITOMF0M (31) (32) (3«)
IMrL»BH»TIOW, soppurutivf 1 (3%)
ABSCESS, ACS 1 (3*)
INFlAHflATIC M, CHROMIC 1 (3*) 5 (15%)
I NFL ABBATICN, CHRONIC DIFFUSE 1 (3*)
FIBROSIS
ADHESICA, ACS 1 (3%)

1 (3*) 2 (6%)

BETA PL ASI A , OSSEOUS 1 <3*> 1 (3*)

All OTHER SYSTEHS

•BULTIPIE ORGANS (31) (32) |3«)
FIBROSIS 1 (3*)

SPECIAL EORFHCICGY SUHHAPY

NO LESION FEFORTED
NO NECROPS 1 PERPORHED i

4 1

MJTC/NBCRCF ST/MO HISTO i i

AUTOIYSTS/RC NECROPSY 3 3 1

• NUHBER CF AMBALS WITH TISSOF EXANINED B ICFO SCOPIC ALL

Y

• NUBBER OF ANIBAIS NFCROPSIFD



TABLE C3

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

SB!
tWW I

mp
i

i

'ii'a
i

(I

IKHW
I

j!fii I

IHB

'! fit i

Oi»lRU 1

:saii
I l,W||

I

!|% 1

llaillj

|

LOW DOSE
UNTREATED
CONTROL

MID AND HIGH
DOSE UNTREAT-
ED CONTROL

LOW DOSE
VEHICLE
CONTROL

MID AND HIGH
DOSE VEHICLE
CONTROL

ANIMALS INITIAILY IN STUDY 10 10 1C 10
ANIMALS NEC FC F SIF D 10 9 10 9

ANIMALS EXAMINED HISTOPAT HCtOGICA IL? 10 8 10 9

INTEGUMENTAFY SYSTEM

•SUBCUT TISSUE (10) (9) (10) (9)
INFLAMM ATTCN, CHRONIC *CCAL 1 (10*)

RESPIRATORY SYSTFM

ITRACHEA (10) (8) (10) (9)

INFLAMMATION, NOS 1 (13*)
INFLAMMATION, ACUTE/CHRONIC 2 (2 5*)

fLUNG/BFONCHIOLF (10) (7) (10) (9)

HYPERPLASIA, LYMPHOID 2 (22*)

•LUNG (10) (7) (1C) (9)

INFLAMMATION, TNTEPSTIT IA L 1 (19*)
PNEUMONIA, CHRONIC MURINE 1 (10*) 1 (10*)

HEMATOPOIETIC SYSTEM

• BONE MARROW (10) (8) (9) (9)

ATROPHY, NCS 5 (6 3*) 4 (44*)

•SPLEEN (10) (8) (1C) (9)

HEMATOPOIESIS 1 (10*)

CIRCULATORY SYSTEM

NONE

HGESTIVI SYSTEM

•HEPATIC CAFSCLE (10) (8) (9) (9)

_ J!Ea’0SIS Jt_£O£G()MTIV£_ _ .

• NUMBER OP ANIflALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIEI
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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

cpinabt ststeh

ikidnet
CALCOLUS, NOS
INFLAHHATION, CHRONIC

(10) (8)

3 (38%)
2 ( 20 %)

(1C) (9)

4 (40%) 1 (11%)

ENDOCRINE STSTIH

NONE

REPRODUCTIV I STSTEH

•RAflflARY GLA V

t

CT ST r NOS
(10) (9)

1 (11%)
(10) (9)

IOTEROS/ENEOBTTRIUB
TNELABHATICN, SOPPORATIVE

(10)
3 (30%)

(8)

3 (38%)
(10)

2 (20%)
(9)

2

INFLAHHATION, CHRONIC SOPPORATIV 1 (10%)

AERVOOS STSTEH

NONE

SPECIAL SENST CBGANS

NONE

EO SCO LOS R EL ETA I STSTEH

NONE

EODT CAVITIES

PERITONEOH (10) (9) (10) (9)
INELAHHATICN, CHRONIC SOPPORATIV 1 (10%)

AIL OTHEB STSTEHS

NONE

f RUBBER OF ANIHALS WITH TISSUE EXAHINED HICROSCCPICALLT
• NOHBER OF ANIHALS NECROPSIED



TABLE 03 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 MORPHOLOGY SUMHARY

NO LESICN F EECRTED
NECROPSY EFRF/NO HISTO PERFORMED

2

1

3 2

AUTOLYSIS/NC NECROPSY 1 1

« NUMBER CF ANIMALS WITH TISSUE EXAMINED H ICRO SCOPICA LI

Y

* NUMBER OF ANIMALS NECROPSIED



TABLE C4

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

LOW DOSE MID DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 35 35 35
ANIMALS NECFOFSIEE 35 32 34
AN IN AL S EXAMINED H ISTOP AT HOLOG ICA LLY 35 32 33

INTEGUMENTARY SYSTEM

•SKIN (35) (32) (34)
ULCER, CHFCNIC 1 (3?)

FESPIRATCRY SYSTEM

•TRACHEA (35) (30) (3 2)

INFLAMMATION, NOS
INFLAMMATION, ACUTE /CHR ON IC

1 (3*)

1 (3%)
INFLAH HATIC N, CHRONIC 2 (7%) 1 (3%)

• LUNG/E PONCHCS (35) (32) (33)
BRONCHIECTASIS 1 (3*)
I NFLAMMATICN, NOS 1 (3*)

•LUNG (35) (32) (33)
HEMOPR RAGE
INFLAMMATION, INTERSTITIAL 2 (6*)

1 (3%)

BRONCHO FNEUMCNI A SUPPURATIVE 2 (6*) 1 (3%)
PNEUKCNia, CHFONIC MURINE
INFLAMMATION, CHRONIC

5 (14*)
1 (3%)

EE M ATO PC LET 1C SYSTEM

•BONE HARROW (35) (32) (31)
ATROPHY, NCS 3 (9?) 7 (22%) 10 (32%)

•SPLE r N (35) (31) (31)
HEM ATOFO IES IS 10 (29 %) 1 (3%)

•AXILLARY LYMPH NODE (35) (12) (2E)
HYPERPLASIA, PLASMA CELL 1 (3%)

CIRCULATORY SYSTEM

NO Hg

t NUMBER OF
NUMBER OF

ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
AKIMAIS NFCROPSIIC
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TABLE C4 TREATED FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

as:
Ul.!«

I

itlilUl I

;i iitmii i

1 1' li| Mil I

Il'pH I

'*11
'1'ipH

‘llllil I

:m
'KMII

I

) I'HUll 1

»<

LOW DOSE MID DOSE HIGH DOSE

riGESTIVE SYSTEM

OLIVER (35) (32) (33)
HEMO RR H.AGIC CYST 1 (3*)
INFLAMMATION, CHRONIC
FIBROSIS, DIFFUSE

1 (3*)

1 (3S)
NECROSIS, NOS
NECROSIS, CCAGULATIVE 1 (3*)

1 <3 *)

3 (9*)
HYPERPLASIA, NODULAR 1 (3*) 1 (3%)

ILIVEP/CENTRIIOEULAR (35) (32) (33)
NECROSIS, CO AGULATTVF 1 <3»)

PILE DUCT (35) (32) (34)
CYST, NOS
HY PE FPL A SI A , NOS

1 (3*)
1 (3*) 1 (3%)

HYPFFPLASIA, CYSTIC 1 (3%) 1 (3%)

f PANCREAS (34) (30) (31)
FIBROSIS 1 (3%)

ISTOM ACH (35) (30) (32)
FIBROSIS 1 (3%)

UP INARY SYSTEM

*KIDNEY (35) (31) (32)
CALCULUS, NOS
HYDRCNEFHFOSIS
INFLAMMATION, SUPPURATIVE

1 (3*)

1 (3%)

1 (3%)
INFLAMMATION, CHRONIC 3 (9*) 1 (3%)

KIDNEY/TUEUIE (35) (31) (32)
NEPHROSIS, NOS 1 (3*)

ENDOCRINE SYSTEM

# ADRE NA L (32) (30) (3 1)

INFLAMMATION, CHRONIC 1 ( 3-*)

A NGIECT A SI

S

1 (3*) 2 (7K)

HADRENAL CORTEX (32) (30) (31)

-HIP!£P L NQM.1AR J_13%I

« NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OP ANIMALS NECROPSIED
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TABLE C4 TREATED FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

R f PRODUCT T V E SISTEH

•MAMMARY GLANC
INFLAMMATION, NECROTIZING

(35)
1 (3*)

(32) (34)

HYPERPLASIA, CYSTIC 1 (3*) 1 (3*)

•VAGINA
TNFLAHHATIC N, SUPPURATIVE

(35) (32) (34)
1 (3*)

•OTEBUS/FNCOHETRIUH
INPLAMMATICN, SUPPORATIVF
HYPP FPL ASIA, CYSTIC

(34)
6 (18*)
2 (6*)

(32)

1 (3*)

(32)

•OVAR Y/OVICOCT
HEMORR RAGE

(34)

1 (3*)

(32) (32)

•OVARY
INFLAMM ATICN, SUPPURATIVE
INFLAMMATION, CHRONIC

(31)

1 (3*)

(31)

1 (3*)

(2 1)

FEPVOUS SYSTEM

NONE

SFECIAL SENSE CFGANS

NONE

POSCULOSREIETAI SYSTEM

NONE

ECCY CAVITIES

•PERITONEUM (35)
INFLAMMATION, CHRONIC
FIBRCSIS

(32) 0*0
2 ( 6 %) 2 (6 %)
1 (3*) 1 (3%)

Alt OTHER SYSTEMS

DIAPHRAGM
INFLAMMATION. CHRONIC J.

• NUMBER OF
NUMBER OF

ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
ANIMALS NECROPSTED
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TABLE C4 TREATED FEMALE RATS: N0NNE0PLAST8C LESIONS (CONTINUED)

LOW DOSE MID DOSE HIGH DOSE

ADIPOSE TISSUE
INFLAMMATION, CHRONIC FOCAL 1

SPECIAL PORPPOIOGY SUMMARY

NO LESICN FEECRTFr 1 1 1

AUTO/NFC POP S Y/NO HISTO 1

AUTOLYSIS/NC NECROPSY 3 1

# NUMBER CP A F I FA I S WITH TISSUE EXAMINED M ICPO SCOPICA LL Y

* NUMBER OP ANIMALS NECROPSTED



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 LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH

UNTREATED DOSE UNTREAT CONTROL VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL

RVIBJLLS INITIA1L1 IR STODT 10 10 ;c 10 10
1 URALS NECFCFSIED 9 10 20 10 10
ANTHILLS FIAHINFD BISTOPAT HOLOGICA ILY 9 10 20 10 10

irrEGORERTAFT SISTER

•sin (9) (10) (20) (10) (10)
DLCE F, FOCAL 1 (5*)
FIBROSIS 1 (5*)
FIBROSIS, FOCAL 2 (10*)
AC A R I A S I S 1 (5*)

•SOBCOT TISSCI (9) (10) (2C) (10) (10)
GRANULATION, TISSUE 1 (5*)

FESPTHATORI SISTER

• LONG (9) (10) (20) (10) (10)
TN*LAHHATICN, IRTPPSTITIAL
B30NCH0FNECH0NIA SUPPURATIVE
HYPERPLASIA, ALVEOLAE EPITHELIOH

1 (11*)
1 (5*)

1 (10*)

HI PBFPLASI A, IIHPHOID 2 (10*)

HEHATOPOIET IC SISTER

•SPLEEN (9) (10) (20) (9) (10)
ATROPHY, NCS
HI PEFPL A SI A , HER ATOPOIETIC 1 (11*) 1 01*)

1 (10*)

HI PE FPL A SI A , LTRPHO ID
HE RATOPOIES I

S

3 (15*)
1 (11*)

•LIRPH NODE (9) (9) (2 C) (10) (9)

ATROPHY, NCS 1 (11*)

• REDI AST INAL I . RODE (9) (9) (20) (10) (9)
ATBOFHY, NCS 1 (10*)

•PANCREATIC I.NOIE (9) (9) ( 2C) (10) (9)

BIEI?Eli S 3 t. UBPHQID i

• ROBBER 0? ARIRALS BITH TISSUE EXA SIRED F.ICBCSCCPICALLY
• H0F3IB OF AFIBAIS NECROPSIEE

CCRTIRCED OR



TABLE D1 CONTROL MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER
MID DOSE

UNTREATED
CONTROL

UPPER
MID AND HIGH
DOSE UNTREAT-
ED CONTROL

LOW DOSE
UNTREATED
CONTROL

LOWER
MID DOSE
VEHICLE
CONTROL

UPPER
MID AND HIGH
DOSE VEHICLE
CONTROL

4MFSENTERIC L. NODE
HERORR HAGE
ATROPHY, NCS
ANGIECTASIS

(9)

1 (lit)

1 (11*)
1 (11*)

(9) (20) (10) (9)

fTHYMOS
ATROPHY, NCS

(3) (9) (1)

1 (IOC*)
(D

1 (100*)

CIRCULATORY SYSTEM

4RYOCAREIUM
INFL ARM ATICN, INTFRST IT IA L

(9) (10) (20)

1 (5*)

(10)

1 (1C*)
(10)

DIGESTIVE SYSTER

*LIVER
NECROSIS, NOS
HYPEFTFOFHY, NOS
HY PE FPL A SI A , NODULAR
HYPERPLASTIC NODULE
HYPERPLASIA, HER ATOPO IETIC
HYPFFPLASIA, LYHPHOTD

(9)

2 (22*)

(10)

1 (1C*)

(20)

1 (5*)

(10)

1 (1C*)

2 (20*)
2 (20*)

(10)

#LI VER/CFNTRILOEULAR
DEGENERATION, NOS

(9) (10) (2C) (10)

1 (10*)
(10)

OLIVER/ HEP ATCCYTFS
HYPERPLASIA, NOS

(9) (10)

1 (10*)
120) (10) (10)

OFINARY SYSTEM

f KIDNEY
HYDRONEPHROSIS
INFL AH RATION, CHRONIC
INFAFCT, NCS

(9) (10) (20)

2 (10*)
1 (5*)

(10) (10)

1 (10*)

fURINABY BLATTER
INFLAM H ATICN , CHRONIC

(9) (10) (2 C) (8) (10)

2 (20*)

ENDOCRINE SYSTEM

f ADRENAL
FIBROSIS
CALCIFIC ATICN. NOS

(8) (10) (18) (10)
1 (10*)
i_Q0*i_ .

(9)

H

wngll

nfii 1

an

i'tHlj I

;;S

;s»>

< i NUR3EP OF ANIMALS WITH TISSUF EXAMINED H ICPCSCCPIC A LLY
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TABLE D1 CONTROL MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER UPPER LOW DOSE LOWER
MID DOSE MID AND HIGH UNTREATED MID DOSE

UNTREATED DOSE UNTREAT- CONTROL VEHICLE
CONTROL ED CONTROL CONTROL

UPPER
MID AND HIGH
DOSE VEHICLE
CONTROL

REPRODUCTIVE SISTER

IPROSTATF (2)
TRPLARRATICN, SUPPURATIVE
IRFLARHATION, CHRONIC SUPPURATIV

( 10 ) ( 20 ) ( 10 ) ( 10 )

1 ( 10 )!)

1 ( 10 %)

•TESTI

S

CALCIPICATICR, NOS
(0) ( 10 ) ( 20 ) (10 ) ( 10 )

1 ( 10 *)

IfBVOUS SISTER

RONE

SPECIAL SENSE ORGANS

RONE

R0SC0LOSRELITAI SISTER

NONE

FOOT CAIITIES

NONE

All OTHER SISTERS

RONE

SPECIAL ROE PHCIOGI SORHABI

NO LESION FEFOPTED 55427
AOTO LISIS/RO RECBOPSI 1

* NURBER OP A MRALS WITH TISSOE E IARINED RICBOSCOPICALLI
• NDRBER OP ANIHAIS NECBOPSIED
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TABLE 02

\

jftt

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

-
1

LOW DOSE LOW DOSE LOWER UPPER HIGH DOSE
VEHICLE
CONTROL

MID DOSE MID DOSE

ANIMALS IN IT I A 1 1 Y IS STUDY 20 40 2 c 35 35
ANIMALS KISSING 1

ANIMALS NECFOPS IE C 20 40 35 34 29
ANIMALS EXAMINED HI STOP ATH OLOGI CALL

Y

20 40 35 33 12

I NT EGUMENT A F Y 5YSTFH

SKIN (20) (40) (35) (34) (29)
HEMATOMA, NOS 1 (3*)

SUBCUT TISSUE (20) (40) (35) (34) (29)
HEMOFBH AGE 1 (3*)

RESPIRATORY SYSTEM

ITR ACHEA (16) (38) (31) (29) (11)
INFLAMMATION, SUPPURATIVE 1 (6*)

•LUNG (18) (40) (35) (33) (12)
HEMORR HAGE
INFLAMMATION, INTERSTITIAL 2 (11*) 1 (3*)

2 (6*) 1 (8*)

BRONCHOPNEUMONIA SUPPURATIVF 1 (6*) 2 (5*) 1 (3*)
HYPERPLASIA, LYMPHOID 1 (3*)

HEMATOPOIETIC SYSTEM

IBONE MARFCB (20) (38) (38) (33) (12)

ATROPHY, SCS 1 (3*) 1 (8*)

HYPEFPLASIA, HEMATOPOIETIC
HYPEFPLASIA, GRASDLOCYTIC 1 (3*)

1 (3*)

1 SPLEEN (19) (38) (35) (30) (12)

ATROPHY, NOS 2 (6%) 1 (3*) 1 (8*)

•MEDIASTINAL I. NODE (17) (40) (31) (31) (10)

HEMORRHAGE 1 (10*)

ATROFHY, NCS 2 (6*) 7 (70*)

•MESENTERIC L. NODE (17) (90) (31) (31) (10)

_AiaQ£flIx_£CS . . __ —l-iill . . . -

, ,

- - -

e

*

NUMBER OP
NUMBER OF

ANIMALS BITH TISSUE EXAMINED MICROSCOPICALLY
ANIMALS NBC ROPSIE

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

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID DOSE

UPPER
MID DOSE

HIGH DOSE

itperpla'ia, l ibp no id 1 (3*)

ITBYBOS
ATROPHY, ROS

(5) (7) (IS)
1= (1C0X)

(2)

2 (ICC*)
(9)

9 (100*)

CIRCOLATCRT STSTIB

CM YOCAR Cl OH (20) (39) < 3 :> (32) (12)
IlFLAnn ATIC R, SUPPURATIYP 3 (8*) 2 (6*)
I FFLAHHATICR, CHROMIC DIFPUSE 1 (3*)

•IROOCARCIOn (20) (39) (35) (32) (12)
IRFLAHB ATICR, ROS 2 (5*)
I F FL AH H ATICR , FOCAL 1 (3*)
I M FLAH R ATI C R, SOPPORATIVE 3 (9*)
IMFLAHflATICN, ACOTF/CHFCRIC 1 (3*)

•AORTA (20) (90) (35) (39) (29)
IF FLAHRATIC R, SOPPORA TI YE 1 (3*)

CICrSTIII STSTIH

tints (20) (39) (39) (33) (12)
THRO HBOS IS t SOS (3*)
IRFIAHHATICR, SOPPUR ATI TP 1 (3*)
ABSCISS, »CS 1 (3 X )

TRPLAHHATICR, CHBOHIC SDPPOPAIII 1 (3*)
WECRCSIS, FOCAL 1 (3*)
FECRCS I S # COAGOLATIYE 3 (8*) 1 (3*)
HI PE F PL A SI A, RODOLAR 1 (5t)
AHGIECTASIS 1 (3*)
HI PF FPL ASIA, HEMATOPOIETIC 1 (3*)
HYPPFPLASIA, LYMPHOID 1 (3*)
HE HATOFOI ESIS 1 (51)

•BILE DOCT (20) (90) (35) (34) (29)
INFLAMMATION, SOPPORATIVE 1 (3*) 3 (9*)
I F FLAB HATI C N, CHRONIC SOPPOPATIV 1 (3*)
HTPEFPLASIA, ROS 1 (3*) 5 (14*) 1 (3*)
HI PP F PL A SI F ( FOCAL 7 (20X) 1 (3X)

•PAHCRFAS (20) (38) (33) (30) (12)
INPL AHHATICN, IRTERSTITIAL 2 (6*) 1 (8*)

_2_Jill

• RUBBER OF
• ROBBER OF

animals with tissue examined microscopically
A II I HA IS REC ROPSIEE
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TABLE 02 CONTROL AND TREATED MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

aF
ft

itwafJi

• Mi!

llijfilll

iramljl!

an

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID DOSE

UPPER
MID DOSE

HIGH DOSE

ATROPHY, PCCAL
HYPEFPLASIA, NODULAR 1 0*1

1 (8*)

•GASTRIC SOEHOCOSA
HEMOFR H AGE

(20) (38) (32) (301 (12)
1 (8*)

URINARY SY STEP

•KIDNEY
PYELONEPHRITIS, POCAL
INFLAMMATION, INTERSTITIAL
INFLAMMATION, SUPPURATIVE
INFL AMMATICN, CHRONIC
INFLAMMATION, CHRONIC FCCAL
INFLAMMATION, CHRONIC SUPPURATIV
FIBROSIS, DIFFUSE
NECRCS IS , MEDULLARY

(20) («0)

2 (5*)

1 (3*)

(35)

2 (6*)

2 (6*)

1 (3%)
1 (3%)

2 (6%)

6 (17*)

(33) (12)

1 (8*)

2 (17*)

1 (8*)

•KIDNEY/CORTF

J

ATROPHY, NCS
ATROPHY, FOCAL

(20) (40) (35) (33) (12)

1 (8*)
1 (8«)

•KIDNEY/TUBULE
CAST, NCS

(20) («0) (35)

1 (3*)

(33) (12)

IKIDNFY/FELVIS
ABSCESS, NCS

(20) (40) (35) (33) (12)
1 («*>

• URINARY EL •HER
INFLAMMATION, SUPPTTRATIVE
HEMOSIDEFOSIS

(20) (38) (33)
1 (3*)

(33) (12)

1 (8*)

IBCOCBINE SYSTEM

NONE

BEPBODDCTIVE SYSTEM

SEMINAL VESICLE
INFL AMMATICN , SUPPURATIVE

(20) (40) (35)
1 (3*)

(34) (29)

I1ESTTS
FIBROSIS, IIEFOSE

__ ATROfHY^ NCS _ _ .

(20) (38) (34)
1 (3*)

(31) (12)

NOMBER OF
NI1MBER OF

ANIHALS BXTH TISSOE EXAMINED N ICBOSCCPICAttT
AKIHAIS NECROPSIID
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TABLE D2 CONTROL AND TREATED MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER
MID DOSE

UPPER
MID DOSE HIGH DOSE

lfRVOOS SYSTEB

<EBAIN/BENINGfS
IN PL AH B AT IC N , SUPPURATIVE

(20) (40) <33)
1 (3%

)

(28) (12)

SPECIAL SENSE CFGANS

ROME

PC SC OLO SKELETAL SISTEFl

ROUE

BCD! CAVITIES

PE BI TONE OB (20) (»0) (35) (34) (29)
INPLABBATICN, NOS 1 (3%)
INPL ABB ATION, SOPPOBATIVE 1 (3*) 2 (6*)
I MPLAEBATICN, FIBRINOUS 1 (3%)
INPLABBATICN ACUTE AND CHRONIC 1 (3*)
INPLABBATICN, ACUTE/CHRONIC 1 (3*) 1 (3*)
I NELASBATICN, CHRONIC 21 (6 0%)
INPLABBATICN, CHBONIC POCAL 2 (6%)
INPLABBATICN, CHRONIC DIPPUSE 1 (3*)
INPLABBATICN, CHBONIC SUPPURATIV 1 (3%)
INPLABBATICN,
PIBPOSIS

PTOGRAHOLCBATOOS
2 (6%)

1 (3%)

FIBRCSIS, FOCAL 1 (3%)

•PLEOBA (20) («0) (35) (34) (29)
INPLABBATICN, SUPPUBATI VE 3 (9%)

ALL OTHER STSTEBS

•BUITIPIE ORGANS (20) (40) (35) (34) (29)
ATROPHY, NCS
HYPEFPLASIA, LYBPHOID 1 (3*)

1 (3%)

SPECIAL BORfHClOGT SOBHART

ISIflUED __ 4 n 3 22 _ 1

I ROBBER OF ASIBALS WITH TESSDE
• ROBBER OF ARIBAIS NPCROPSIED

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

LOW DOSE
VEHICLE
CONTROL

LOW DOSE
LOWER

MID DOSE
UPPER

MID DOSE
HIGH DOSE

ANIMAL EISSING/NO NECROPSY
NECROPSY EERF/NO HISTO FERFOFBED
AUTC/NECRCESY/NO HISTO

1

1

17

AUTOLYSIS/NC NECROPSY 6

NUMBER OF AM BA IS WITH TISSUE EXAMINED MICROSCOPICALLY
NUMBER OF ANIMALS NECROPSIED



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
CONTROL ED CONTROL CONTROL CONTROL

AN IB AL S INI1IAIIY IB STUDY 10 10 ;c 10 10
AIIBALS BECFOISIED 10 10 19 10 10

IlIfULS I X AB IN f D H ISTOPAT HOLOG ICA ILY 10 10 19 10 10

I NTEGU BE NT A FY SYSTEfl

•SKIN (10) (10) (19) (10) (10)
OLCPR , PCCAL 1 (5*)

RES PTBATCRY SYSTEB

•LU G/BFONCROS (10) (10) (19) (10) (9)
BBONCHIECT ASIS 1 (1C*)
INPLABBATICN, SUPPURATIVE
HYPEFPLASIA, LYBPHOID 1 (10*)

1 (10*)

ILONG/BROHCHIOLE (10) (10) (19) (10) (9)
HYPERPLASIA, IYHPHOID 1 (1C*)

ALONG (10) (10) (1?) (10) (9)
EDEBA, HOS 1 (10*)
BBONCHOPNECBOMI A, NOS 1 (10*)
INPLABBATICN, INTERSTITIAL 6 (60*) 1 (5*) 4 (40*)
HYPERPLASIA, ALVEOLAR EPITBELIUB 1 (10*)
HY PE FPL A SI A, LYBPHOID 2 (2C *) 6 (32%) 1 (10*)

EEBATOPCIETIC SYSTEB

ISPLEEN (10) (10) (19) (10) (10)
NECROSIS, COAGOLATIVE
BY PE FPL A SI A , HFB ATOPO IETIC
HI PE EPLASIA, LYBPHOID

1 (10*)

3 (16*)
3 (30*)

HE BATO POIF SIS 5 (26*)

• HESENTERIC I. NODE (10) (1) (19) (10) (10)
HYPERPLASIA , LYBPHOID 1 (10*)

ITHYHUS (D (6) (1)

ATROPHY, NCS
ai££i£LiSIii LYBPHOID —i-LPil—

1 (100*)

» NUBBFB OF ANIBAL S KITH TISSUE EXABINED B ICBOSCCPIC A LIT
NOBBER OF ABIBAIS NECBOFSIEE
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TABLE D3 CONTROL FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH

UNTREATED DOSE UNTREAT- CONTROL VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL

CIRCULATORY SYSTEM

$ HEART (10) (10) (19) (10) (9)
PERIARTERITIS 2 (20%)

DIGESTIVE SYSTEM

OLIVER (10) (10) (19) (10) (10)
NECROSIS, CO AGULATIVF
CYTOFLASMIC VACUOLIZATION

1 (10*)
1 (9*)

BASOFHIt IC CYTO CHANGE
HYPERPLASTIC NODULE

1 (10?)
1 (10*)

HYPFFPLASIA, HEMATOPOIETIC 1 (105!) 2 (20*)
HYPFPPLASIA, LYMPHOID 2 (205!) 1 (5*)

* BILE DUCT (10) (10) 119) (10) (10)
HY PF RPL A SI A , HEMATOPOIETIC 1 (10*)

iPANCRFAS (10) (9) (19) (10) (10)
CYSTIC TUCTS
INFLAMMATION, INTERSTITIAL

1 (5*)
1 (10*)

^PANCREATIC ACINCS (10) (9) (19) (10) (10)
ATROPHY, NCS 1 (9*)
ATROEHY, ECCAL 1 (9*)

URINARY SYSTEM

1 KIDNEY (10) (10) (19) (10) (10)
INFLAMMATION, CHRONIC
INFAFCT, NOS 1 (10*)

1 (9*)

JURINAFY BLADDER (10) (9) (19) (8) (9)

HYPERPLASIA, LYMPHOID 1 (13*)

ENDOCRINE SYSTEM

^THYROID (5) (8) (19) (6) (10)
HYPERPLASIA, CYSTIC
HI PF FPL A SI

A

A_F£LLICUL AR-CELL _1 Sill
1 (19*)

f NUMBER OF ANIMALS
+ NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECROPSIED
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TABLE D3 CONTROL FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOWER UPPER LOW DOSE LOWER UPPER
MID DOSE MID AND HIGH UNTREATED MID DOSE MID AND HIGH

UNTREATED DOSE UNTREAT CONTROL VEHICLE DOSE VEHICLE
CONTROL ED CONTROL CONTROL CONTROL

REPRODUCTIVE SYSTEM

• UTEB US (10) (9) (19) (10) (9)

CYST, NOS
HEMOFRH AGF

1 (10*)
1 (11*)

PYOMETRA
ANGIECT A STS 1 (11*)

1 (10*)

ICTERUS/ENCOHETBIUH (10) (9) (19) (10) (9)

HYPERPLASIA, CYSTIC 8 (80*) IE (79*) 9 (9C *

)

•0 VAR Y (8) (3) (18) (6) (6)

MINERALIZATION 1 (6*)
FOLLICULAR CYST, NOS
ATRCFHY, KCS

1 (6*)

2 (33*)

KFRVOUS SYSTEM

NONE

SPECIAL SENSE CPGANS

NONE

HUSCULOS KELETAI SYSTEM

NONE

EOEY CAVITIES

NONE

ALL OTHER SYSTEMS

ADIPOSE TISSUE
INFLAMMATION, FOCAL 1

SPECIAL BORE HOI OGY SUMMARY

fl

*

NO LESION REPORTED
AUTOLYSIS/ NO NECROPSY

NUMBER OF AMHALS WITH TI
NUMBER OF ANIMALS NECROPS

SSUE
IED

7

EXAMINED MICROSCOPICALLY
1

9
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TABLE D4

iilOH

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

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER MID
DOSE

UPPER MID
DOSE

HIGH DOSE

ANIMALS INITIALLY IN STUDY 20 HO 35 35 35
ANIMALS NEC RC ESIED 20 39 33 33 32
ANIMALS EXAMINED HISTOPATHOLOGICALLY 20 39 23 33 15

INTEGUMENTARY SYSTEM

•SKIN (20) (39) (33) (33) (32)
INPLAHH ATICN, SUPPURATIVE 1 (3*)

SUBCUT TISSUE (20) (39) (33) (33) (32)
INFLAMMATIC N, SUPPURA TI VE 1 (3*)
ABSCESS, NCS 1 (3*) 1 (3*)

RESPIRATORY SYSTEM

ITB ACHEA (18) (38) (30) (32) (14)
INFLAMMATION, SUPPURATIVE 3 (8*)

ILUNG (17) (38) (33) (33) (15)
EDEMA, NOS 1 (3*)
HEMORRHAGE
INFLAMMATIC N, INTERSTITIAL

2 (6*)
1 (31)

2 (13*)

BRONCHOPNEUMONIA SUPPURATIVE 11 (29*) 1 (3*)
INFLAMMATION. ACUTE SUPPURATIVE 1 (3*)
HY PE F PL A SI A, IYHPROID 2 (5*)

HEMATOPOIETIC SY STEM

1 BONE HARRCS
ATROPHY, NCS
HYPE FPL A SI A,

HY PEFPLASIA,
NOS
HEMATOPOIETIC

(18) (39) (21)
1 (3*)

(32)
4 (13*)
1 (3*)
3 (9*)

(14)

1 SPLEEN
HEMORRHAGE
ATROEHY , NCS
HY PEFPLASIA,
iiuumiik

NOS
HEMATOPOIETIC

(20) (39) (33)

5 (15*)

(31)

1 (3*)
3 (10*)
2 (6*)

1-J132L- . .

(15)

1 (7*)

« HUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NBCROPSIED

I
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)—
LOWUOSE LOW DOSE LOWER MID UPPER MID HIGH DOSE
VEHICLE
CONTROL

DOSE DOSE

RYPEFPLASI LYMPHOID 10 (26%)
HE HATOECIE SIS 1 (3*)

IHPDI ASTIN AL I. RODE (20) (37) (2 8) (31) (12)
ATROPHY, RCS 5 (16%) 3 (25%)
HTPPFPLASIJ, PLASMA CELL 3 (10%)

ITH YflOS (9) (11) (22) (7) (4)
ATROPHY, NOS 22 (100%) 6 (86%) 4 (100%)
HY PE F PL A SI A, PLASMA CELL 1 (14%)

CIRCtJLATCRY SYSTEM

•HYOCAPriOM (19) (38) < 3 3) (33) (15)
INFLAMMATION, INTEPST IT I A L 3 (8%) 1 (3%)
INFLAMMATION, SUPPURATIVE 1 (3*)
INFt AMHATIC N, ACUTP FOCAL
INFLAMMATION, ACUTE SUFFURATIVE 1 (3%)

1 (3%)

• ENDOCA FDI UM (19) (38) (33) (33) (15)
IN PL AH M AT IC N , NOS 1 (5%) 2 (5%) 1 (3*)
INFLAMMATION, SUPPURATIVF 10 (30%)
IN FLAM MAT1C N, FIBRINOUS 1 (3%)
INPLAHHATIC N, ACUTE 2 (6%)

AORTA (20) (39) (33) (33) (32)
INPLAMHATICN, SUPPURATIVF 3 (9%)
INPLAHHATIC N, ACUTE SUPPURATIVF 1 (3*)

C1GESTIVE SYSTEM

•LIVER (20) (39) (31) (32) (15)
INFLAMMATION. SUPPURATIVE 1 (3%) 1 (3%)
INFL AHMATICN, NECROTIZING 2 (6%)
INFLAMMATION, ACUTE SUFPURATIVF
NECROSIS, FOCAL

1 (3%)

2 (6%)
NECRCS IS, CCAGULATI VE
LEUKOCYTOSIS, NOS
HY PE FPL A SI A , LYMPHOID

1 (5%)

1 (3*)

4 (13%)

2 (6%)

•LIVER/PERIPCRTAL (20) (39) (3D (32) (15)
NECROSIS, NOS 1 (3%)

BILE DUCT (20) (39) (33) (33) (32)
_ . .

. _ 1_U21_ -

I NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF AKIMAIS NECROPSIID
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

9

- — -

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

DOSE DOSE

INFLAMMATION , SUPPURATIVE 2 (6%) 1 (3%)
INFLAM MATI ( N, ACUTE SUPFURATIVE '

1 (3%)
HYPFFPLASIA, NOS 3 (9%) 19 (58%)
HYPEFPLASIA, FOCAL
HYPERPLASIA, El FF USE

12 (36%)
1 (3%)

1 (3%)

HYPFFPLASIA, CYSTIC 2 (6%)

•PANCREAS (16) (35) (3C) (29) (15)
INFLAMMATION, FOCAL
INFLAMMATION, INTERSTITIAL 1 (6?) 1 (3%)

1 (7%)

NECROSIS, COAGULATIVF 1 (3%)
ATROPHY, NOS
ATROFHY, FCCAI

1 (3%) 1 (3%)
1 (7%)

•STOMACH
( 18 ) (39) (2 9) (32) (1«)

HYPERPLASIA, FLASMA CELL 1 (3%)

• LARGE INTESTINE (13) (36) (28) (32) (11)
NEM ATO D I AS IS 1 <«%)

URINARY SYSTEM

•KIDNEY (20) (39) (33) (33) (13)
INFLAMMATION, INTFRSTIT IA L 1 (3%)
INFLAMMATION, SUPPURATIVE
PYELCNEEHFITIS SUPPURATIVE

3 (9%)

1 (3%)
INFLAMMATION, ACUTE SUPPURATIVE
INFLAMMATION, CHRONIC

1 (3%)

2 (6%) i (e%)

INFLAMMATION, CHRONIC FCCAL 1 (3*) 1 (3%)
INFLAMMATION, CHRONIC DIFFUSE
NECRCSI S, CCAGULATIVE

1 (3%)

1 (3%)
NECROSIS, MEDULLARY 3 (8%) 6 (18%)

•KIDNEY/CORTEX (20) (39) (33) (33) (13)
INFLAMMATION, SUPPURATIVE 1 (3%)

•KIDNEY/MECULIA (20) (39) (33) (33) (13)

ABSCESS, NCS 1 (3%)
NECROSIS, COAGULATIVF 1 (3%)

•KIDNFY/TUEULE (20) (39) (33) (33) (13)
CAST, NOS 2 (6%)
CALCIFICATION, NOS 1 (3%)

• K IDNEY/FFL VIS (20) (39) (33) (33) (13)
ABSCESS. NCS . _ 1_ii?l 1.18*1

t NUMBER OF
NUMBER OF

ANIMALS WITH TISSUE EXAMINED MICROSCOPIC ALLY
ANIMALS NEC ROPSI E D
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER MID
DOSE

UPPER MID
DOSE

HIGH DOSE

ENCOCRINE SYSTEM

NCNE

RfPRODUCTIVP SISTER

• OTPB OS
CYST , NOS
PY OHFTRA

(20) (39) (31)

2 (6*)

2 (6*)

(32) (15)

• oTERos/PNConnpion
HYPFFPt AS1 A , CYSTIC

(20)

2 (ION)
(39)
21 (59*)

(3 1)

7 (23*)
(32) (15)

•OVAB Y/OVICOCT
INPLAHH ATIC N , SUPPURATIVE

(20) (39) (3 1) (32)

1 (3*)
(15)

•OVABY
CYST, NOS
FOLLICULAR CYST, NOS
I NFLAHMATIC N, SUPPURATIVE
ATROEHY, NCS

(20) (39)

1 (3*)

(27)

1 (»*)

1 (9*)

(29)

1 (3*)
1 (3*)

(11)

A PR V 00 S SYSTFH

NONE

SPECIAL SENSE ORGANS

NONE

HUSCULOSKEIETAI SYSTEM

SKELETAL HUSCLE
INPLAHHATICN, FOCAL

(20) (39) (33)

1 (3*)
(33) (32)

EC DY CAVITIES

ABDOHINAL BAIL
ABSCESS, NOS

(20) (39) (33) (33) (32)

1 (3*)

PERI TONE OH

INZIAflflATIO*- NOS
(20) (39) (33)

-- __2_163J
(33) (32)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED (1 ICROSCCPICALLY
* NUMBER OF ANIMALS NECROPSIID

,
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TABLE D4. CONTROL AND TREATED FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

LOW DOSE
VEHICLE
CONTROL

LOW DOSE LOWER MID
DOSE

UPPER MID
DOSE

HIGH DOSE

I NFL ABB ATION , SUPPURATIVE 2 (5*) e (24%) 1 (3%)
I NFLABBATIC N, FIBRINOUS 4 (12%)
ABSCESS, NCS i <3>)
INFLABBATICN, AC UTE/CH RCNI

C

3 (9%)
INFLABBATICN, CHRONIC 1 (3%) 9 (27%) 7 (21%) 2 (6%)
I NFIABHATICN, CHRONIC FOCAL 1 (3%)
INFLABBATICN, CHRONIC SUPPUPATIV 1 (3%) 1 (3%)
PIBRCSIS 1 (3%)

PLEURA (201 (39) (33) (33) (32)
INFLABBATICN, NOS 1 (3%)
INFLABBATICN, SUPPURATIVE 1 (3%)
INFLABBATICN, FIBRINOUS 1 (3%)

ALL OTHER SYSTIBS

BULTIPLE ORGANS (20) (39) (33) (33) (32)
HYPE F PL A S I A , L YBPHOID 1 (3%)

SPECIAL MOFEHCIOGY SUMMARY

NO LESION FEFORTED 4 i 8 9
NECROPSY PERF/NO HISTO PERFORBED
AUTOLYSIS/NO NECROPSY 1 2 2

17
3

* NUBBER OF
* NUBBER OF

ANIBALS WITH TISSUE EXAHINED HICBOSCCPTCALLT
ANIBALS HECROPS IED



APPENDIX E

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS IN RATS

GIVEN INTRAPERITONEAL INJECTIONS

OF ACRONYCINE
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Risk

(Vehicle

Control)^

Infinite

—

Infinite

Lower

Limit

0.452

—

0.117
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Limit
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—

Infinite
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APPENDIX F

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS IN MICE

GIVEN INTRAPERITONEAL INJECTIONS

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

The primary reviewer for the report on the bioassay 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 in 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 is 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 said 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 levels 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.

Members present were:

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

Arnold Brown, Mayo Clinic
E. Cuyler Hammond, American Cancer Society
Joseph Highland, Environmental Defense Fund
Henry Pitot, 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 bioassay report either as a result of the review
or other reasons. Thus, certain comments and criticisms
reflected in the review may no longer be appropriate.
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