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FOREWORD

The National Toxicology Program (NTP), established in 1978, develops and evaluates scientific
information about potentially toxic and hazardous chemicals. This knowledge can be used for
protecting the health of the American people and for the primary prevention of disease. By bring-
ing together the relevant programs, staff, and resources from the U.S. Public Health Service,
DHHS, the National Toxicology Program has centralized and strengthened activities relating to
toxicology research, testing and test development/validation efforts, and the dissemination of tox-
icological information to the public and scientific communities and to the research and regula-
tory agencies.

The NTP is made up of four charter DHHS agencies: the National Cancer Institute (NCI), Na-
tional Institutes of Health; the National Institute of Environmental Health Sciences (NIEHS),
National Institutes of Health; the National Center for Toxicological Research (NCTR), Food and
Drug Administration; and the National Institute for Occupational Safety and Health (NIOSH),
Centers for Disease Control. In July 1981, the Carcinogenesis Bioassay Testing Program, NCI,
was transferred to the NIEHS.

This study was conducted under contract to the National Institute of Environmental Health Sei-
ences, National Toxicology Program. The studies described in this Technical Report have been
conducted in compliance with NTP chemical health and safety requirements and must meet or
exceed all applicable Federal, state, and local health and safety regulations. Animal care and use
were in accordance with the U.S. Public Health Service Policy on Humane Care and Use of Ani-
mals. All NTP toxicology and earcinogenesis studies are subjected to a data audit before being
presented for peer review.

These NTP Technical Reports are available for sale from the National Technical Information Ser-
vice, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-
4650). Single copies of this Technical Report are available without charge (and while supplies
last) from the NTP Public Information Office, National Toxicology Program, P.O. Box 12233, Re-
search Triangle Park, NC 27709.

Special Note: This Technical Report was peer reviewed in public session and approved by the
NTP Board of Scientific Counselers’ Technical Reports Review Subcommittee on September 22,
1982 [see page 6]. Thereafter, the NTP adopted the policy that the experimental data and labora-
tory records from all NTP toxicology and carcinogenesis studies not yet printed and distributed
would be audited. The audit report was reviewed by NTP staff, who determined that none of the
discrepancies influenced the final interpretation of the results of these studies. The audit report
is on file at the NIEHS/NTP Quality Assurance Office and is available for review.

Because printing and distribution of this Technical Report have been delayed, the format differs
from that of Technical Reports peer reviewed more recently. The categories of evidence of carci-
nogenicity adopted by the NTP in June 1983 were not used to evaluate these data. This final
Technical Report supersedes all previous drafts of this report that have been distributed.
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AMOSITE ASBESTOS
CAS No. 12172-73-5
(Fe2+Mg)e6-Sig022(0OH)2

ABSTRACT

Carcinogenesis studies of amosite asbestos alone or in combination with the intestinal carcinogen 1,2-
dimethylhydrazine dihydrochloride (DMH) were conducted in male and female F344/N rats. Amosite
asbestos was administered at a concentration of 1% in pelleted diet for the entire lifetime of the rats,
starting with the dams of the study animals. One group of amosite asbestos-exposed rats (amosite
preweaning gavage) also received chrysotile asbestos via gavage during lactation. Group sizes varied
from 100 to 250. Litter size was the same, but the offspring from mothers exposed to amosite asbestos
were smaller at weaning than those from nonexposed mothers and remained smaller throughout
their life. The DMH was administered by gavage at a dose of 7.5 mg/kg for males and 15 mg/kg for fe-
males every 14 days, starting at 8 weeks of age, for a total of five doses. The administration of DMH
did not affect body weight gain either in amosite-exposed or nonexposed animals.

The amosite-exposed rats showed enhanced survival compared with that of the nonexposed rats.
DMH exposure reduced survival by approximately 1 year, although the survwal of the amosite plus
DMH groups was slightly greater than that of the DMH group alone.

Significant increases in the mc1dences of C-cell carcinomas of the thyroid gland (untreated control,
11/117; amosite, 50/246, P <0.05; amosite preweaning gavage, 14/100) and of leukemia (38/117,
106/249, P<0.05; 49/100, P<0.01) in male rats were observed in amosite-exposed groups. However,
the biologic significance of the C-cell carcinomas in relation to amosite asbestos exposure is dis-
counted because of a lack of significance when C-cell adenomas and carcinomas were combined and
because the positive effect was not observed in the amosite preweaning gavage group. The biologic
significance of an increased incidence of leukemia is questionable because of a lack of statistical sig-
nificance in the amosite group when evaluated by life table analysis and because no toxic lesions were
observed in the target organs, i.e., gastrointestinal tract and mesothelium.

DMH caused a high incidence (62%-74%) of intestinal neoplasia in amosite-exposed and nonexposed
groups. Neither an enchanced carcinogenic nor a protective effect was demonstrated by exposure to
amosite asbestos.

Conclusions: Under the conditions of these feed studies, amosite asbestos was not overtly toxic, did
not affect survival, and was not carcinogenic when ingested at a concentration of 1% in the diet by
male or female F344/N rats. The cocarcinogenic studies using DMH were considered inadequate be-
cause of the high incidence of DMH-induced intestinal neoplasia in both the amosite asbestos-exposed
and nonexposed groups..
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
AMOSITE ASBESTOS

On September 22, 1982, the draft Technical Report on the toxicology and carcinogenesis studies of
amosite asbestos received peer review by the National Toxicology Program Board of Scientific Coun-
selors’ Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting
was held in the Conference Center, Building 101, South Campus, National Institute of Environ-
mental Health Sciences, Research Triangle Park, NC.

Dr. E.E. McConnell, NIEHS, introduced the studies by reviewing the experimental design, results,
and proposed conclusions (was not overtly toxie, did not affect survival, and was not carcinogenic
when ingested at a concentration of 1% in the diet by male or female rats). The cocarcinogenic studies
using DMH were considered inadequate.

Dr. Vesselinovitch, a principal reviewer, inquired if the statistically significant
increase in C-cell carcinomas of the thyroid gland in treated male rats might have
been related to asbestos. (The combined incidence of thyroid gland adenomas and
carcinomas was not statistically significant.)

Dr. Harper, a second principal reviewer, agreed with the conclusions as stated. Dr
Whittemore, the third principal reviewer, also agreed with the conclusions but
expressed concern about whether an MTD was achieved. Dr. Schwetz also questioned
the experimental design, including the use of only one dose and the preweaning
gavage regimen.

Dr. J. Moore, NTP, explained that this study and other oral asbestos ingestion studies in
rats represented a consensus study design developed by a group of scientists within
the Department of Health, Education, and Welfare. One dose was used so as to expose a
larger than usual number of animals, and the 1% dose level in the diet represented
the highest dose thought reasonable to represent a tolerated dose. The preweaning
gavage was added to provide exposure of animals at a time when there might be
increased permeability of the gut, which could allow enhanced penetration of fibers.

In other discussion, Dr. Scala objected to ascribing effects of asbestos on neonatal
animals via lactational exposure when fibers were not measured in the milk. Dr.
Whittemore moved that the report on the bioassay of amosite asbestos be accepted with
the revisions as noted. Dr. Harper seconded the motion, which was approved with
nine affirmative votes and one abstention (Dr. Swenberg).

Amosite Asbestos, NTP TR 279 6
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I. INTRODUCTION

AMOSITE ASBESTOS

CAS No. 12172-73-5

(Fe2+Mg)6-Sig022(OH)2

The term “asbestos” has a commercial/industrial
derivation limited to naturally occurring fibrous
minerals of the serpentine or amphibole series.
Chrysotile is the only type of asbestos in the ser-
pentine series, whereas the amphibole series is
represented by actinolite, amosite, anthophyl-
lite, crocidolite, and tremolite. The essential
characteristic of asbestos minerals is their fi-
brous nature.

Excellent reviews of the carcinogenic and public
health effects associated with asbestos exposure
are those by Craighead and Mossman (1982),
Peto and Schneiderman (1981), Selikoff (1980),
the U.S. Environmental Protection Agency
(EPA) (USEPA, 1980), Selikoff and Hammond
(1979), and the International Agency for Re-
search on Cancer (IARC, 1977). These studies
clearly established an association between occu-
pational inhalation exposure to chrysotile,
amosite, crocidolite, and anthophyllite asbestos
and an increased risk of lung cancer as well as
mesotheliomas.

Large portions of the population ingest asbestos
through consumption of food and water. Analy-
ses of water samples from 365 cities found 45%
to have detectable levels of various types of as-
bestos (Millette, 1979). Forty-one cities had as-
bestos concentrations in water which exceeded
10 million fibers per liter. Asbestos or asbestos-
like fibers may gain access to water supplies as a
result of mining (Lake Superior), from the
presence of natural serpentine or amphibole
deposits in watersheds (Seattle, WA, and San
Francisco, CA), or, under certain conditions,
through the use of asbestos-cement pipe for mu-
nicipal water supplies (USEPA, 1980). For the
latter, erosion of the pipe with release of fibers is
associated with the “aggressiveness” of the wa-
ter, a term representing a mathematical expres-
sion of pH, alkalinity, and calcium content. The
EPA estimated that 68.5% of water systems in
the United States utilize water that is poten-
tially capable of eroding asbestos-cement pipe.

Amosite Asbestos, NTP TR. 279

A number of studies have provided evidence that
ingestion of asbestos in either food or water can
result in the migration of asbestos fibers
through the gastrointestinal mucosa and to dis-
tant organ sites in humans (Carter and Taylor,
1980), rats (Cunningham et al., 1977; Sebastien
et al., 1980), and baboons (Storeygard and
Brown, 1977; Patel-Mandlik, 1980). Electron
microscopic studies confirmed the presence of
amphibole mineral fibers in the urine of individ-
uals who ingested water containing these fibers
(Cook and Olson, 1979).

Harrington et al. (1978) failed to detect an asso-
ciation between the use of asbestos-cement pipe
for municipal water supplies in Connecticut and
the incidence of gastrointestinal cancer. In a
study of cancer incidence in the San Francisco
Bay area, Kanarek et al. (1980) reported a sta-
tistically significant trend for the increased inci-
dence of several cancer types, including stom-
ach, gallbladder, esophageal, and peritoneal
cancer, when census tracts were analyzed on a
gradient of low to high asbestos content in mu-
nicipal water. Cooper et al. (1979) confirmed the
association between asbestos concentrations in
the San Francisco Bay area drinking water and
cancer of the digestive tract.

Studies in animals have shown that inhalation
of asbestos produces lung carcinomas and meso-
theliomas in the pleural cavity (Wagner et al.,
1974). Intrapleural, intratracheal, or intra-
peritoneal injection of asbestos also induces
neoplasia in several species of laboratory ani-
mals (Stanton et al., 1981). A review of these
studies is given by Levine (1981).

Asbestos (chrysotile, amosite, and crocidolite)
was also cytogenic in vitro to human embryonic
intestine, mouse epithelial-like colon-derived
cells, and rat liver epithelial cells (Reiss et al.,
1979). However, chrysotile asbestos was far
more cytotoxic than were the amphibole fibers,
and the effects were more pronounced in the in-
testine-derived cells than in those from the liver.
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Asbestos also was cytotoxic to Syrian hamster
peritoneal macrophages (Bey and Harrington,
1971). Using the HGPRT locus/resistance to 6-
thioguanine assay system, Reiss et al. (1979)
showed that these three forms of asbestos were
not mutageniec. In addition, no mutagenic activi-
ty was demonstrated when chrysotile, amosite,
or crocidolite asbestos was used in Escherichia
coli or Salmonella typhimurium systems (Cham-
berlain and Tarmy, 1977). Therefore, it can be
concluded that asbestos is not genotoxic but is
rather an epigenetic carcinogen of the solid-state
type (Weisburger and Williams, 1979).

In November 1973, the National Institute of En-
vironmental Health Sciences and the EPA co-
sponsored a symposium on the possible biologic
effects of ingested asbestos (EHP, 1974). The
participants at this conference concluded that a
paucity of definitive data existed concerning the
effects of ingested asbestos and that specific re-
search was needed.

A subcommittee of the U.S. Department of
Health, Education, and Welfare (now the U.S.
Department of Health and Human Services)
Committee to Coordinate Toxicology and Re-
lated Programs was established to review exist-
ing data and to prepare a draft research protocol
that would be responsive to potential public
health implications of ingested asbestos. This
protocol was distributed widely for comment
within and outside the government, and a public
meeting of the Subcommittee was held on Febru-
ary 11, 1975. On the basis of comments received,

a revised protocol was developed which called for
the use of long-term animal toxicology studies to
evaluate the ingestion of several minerals for
carcinogenic effects. As a result, the National
Toxicology Program has investigated the carci-
nogenic potential of ingested chrysotile asbestos
in hamsters (NTP, 1990a) and rats (NTP,
1985a), amosite asbestos in hamsters (NTP,
1985b) and rats (this report), crocidolite asbestos
in rats (NTP, 1988), and tremolite in rats (NTP,
1990b). All of the studies were to encompass the
lifetime of the animal, including exposure of the
dams from which the study animals were de-
rived. A single concentration of 1% asbestos in
the diet was chosen because it represented the
highest concentration thought to be reasonable
from a biologic standpoint and one that could be
tolerated in a lifetime study. Certain studies
(intermediate-range chrysotile in hamsters and
amosite and intermediate-range chrysotile in
rats) also incorporated the intestinal carcinogen
1,2-dimethylhydrazine dihydrochloride (DMH)
as part of the protocol to study the cocarcino-
genic effects of asbestos. DMH is a well-known
intestinal carcinogen in animals and produces
epithelial neoplasms at sites of intimate expo-
sure to asbestos.

This Technical Report presents the results of
those studies undertaken to determine the ef-
fects of amosite asbestos fed to male and female
F344/N rats in the diet. In addition, the studies
were designed to determine if the ingestion of
amosite asbestos modified the response to DMH.

Amosite Asbestos, NTP TR 279
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II. MATERIALS AND METHODS

Study Material

Study Diets and Dose Formulations

Dose Formulations of 1,2-Dimethylhydrazine
Dihydrochloride for Gavage Administration

Study Design

Source and Specifications of Study Animals

Animal Maintenance

Safety Precautions

Clinical Examinations and Pathology

Statistical Methods
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II. MATERIALS AND METHODS

Study Material

Asbestos is a general term applied to certain
natural silicates when they are present in a fi-
brous form. Amosite is a fibrous member of the
amphibole mineral group; its chemical formula
is(Fe2*Mg)g-Sig022(0H)2.

The amosite sample, identified as S-33, was pur-
chased by the Bureau of Mines from the Atlas
Asbestos Co. (Montreal, Canada). This material
is from a mine in the area known as Renge, in
the Transvaal, Republic of South Africa. Not a
proper mineral name, amosite is a term used to
describe the material from asbestos mines in
South Africa.

To develop homogeneity of the sample, the amo-
site was processed by a single pass through an
air jet mill. The high abrasive action of amosite
resulted in erosion of the steel surfaces of the
mill, which resulted in turn in increasing the
chromium content of the milled product from 90
to 170 ppm.

The 1,200 pounds of miiled amosite were pack-
aged as 20-pound lots in virgin fiberboard drums
and stored with other forms of asbestos in a spe-
cial warehouse at Research Triangle Park, NC.

Each drum received a color marking unique to
the mineral type. Random samples of various
drums determined that the amosite was
homogeneous.

The homogeneity of the samples and the phys-
ical and chemical properties of the materials
were characterized by the Bureau of Mines
(1980) and by the Fine Particle Laboratories,
Illinois Institute of Technology Research Insti-
tute (IITRI, Special Report). Copies of these re-
ports are available upon request from the Na-
tional Toxicology Program.

Selected chemical and physical properties of
amosite asbestos are presented in Tables 1 and 2
(Bureau of Mines, 1980). In an analysis of min-
eralogic composition, grunerite (amosite) asbes-
tos--(Fe2+Mg)g-Sig022(0H)2-was detected at a
volume percent abundance of about 94 and ac-
tinolite asbestos at about 5; minor amounts of
biotite, siderite, plagicolase, ziosite, glass,
quartz, and other opaques were found.

Crystalline 1,2-dimethylhydrazine dihydro-
chloride (DMH) (greater than 97% pure) was
obtained from Aldrich Chemical Co. (Metuchen,
NJ) (lot no. 072967JA). Thin-layer chromato-
graphic analysis of a 200-pg sample did not

TABLE 1. FIBER CHARACTERISTICS AND CHEMICAL INSTRUMENTAL ANALYSIS OF AMOSITE
ASBESTOS

Fiber characteristics

Surface area (m?/g) 413

Density (g/cm3) 3.35 + 0.026

Measurements by transmission electron microscopy
Fiber count (gram)

0.3466 X 1010

Mean length (pm) 4.37
Range of length 0.85-995
Median diameter 0.72
Range of diameter 0.864-12.4
Median fiber aspect ratio (/d) 6.4248

Chemical instrumental analysis (expressed as weight percent)

Al,0, 0.42
Ca0 0.48
FeO 34.61
F8203 2.24
e
2 R
Si0, 50.36
Na,0 0.03

MnO 2.66
Cry0y 0.03
NiO 0.01
CO, 0.88
H, O™ 0.15
H,0+ 2.30
Benzene-extracted organics 0.021

Amosite Asbestos, NTP TR 279
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TABLE 2. PARTICLE SIZE DISTRIBUTION OF AMOSITE ASBESTOS AND OTHER MINERALS BY
PARTICLE NUMBER (a)

Length Interval (um)

0-1.99 2-3.99 4-3.99 6-7.99 8-9.99 10-19.99 20-39.99

Amosite ashestos mean width

(um) 0.28 0.38 0.45 0.45 0.48 0.52 0.51
Amosite asbestos particles

per interval 57 126 88 78 52 181 184
Percent of total amosite asbestos

particles 5.6 12.3 8.6 7.6 5.1 17.7 18.0
Cumulative percent amosite

asbestos 5.6 17.9 26.5 34.1 39.2 56.9 74.9
Volume percent amosite

asbestos (b) - 0.1 0.3 0.4 0.4 2.4 5.0
Cumulative volume percent amosite

asbestos - 0.1 04 0.8 1.2 3.6 8.6
Number of other

particles 11 8 1 0 1 1 0
Amosite asbestos particles per length interval, percent, by aspect ratio

1:1-2.9:1 12 0 0 0 0 0 0

3:1-4.9:1 34 10 6 5 2 0 0

5:1-9.9:1 43 52 28 14 4 1 1

10:1-19.9:1 11 34 52 38 40 21 1

20:1-49.9:1 0 4 18 41 54 64 30

50:1-99.9:1 0 0 1 2 0 12 55

100:1-199:1 0 0 0 0 0 2 12

200:1-499:1 0 4 0 0 0 0 1

>500:1 0 0 0 0 0 0 0

(a) From Bureau of Mines (1980).

(b) Calculated from particle number data, assuming rectangular cross-section with third dimension equal to one-halif

measured width

detect any hydrazine or 1,1-dimethylhydrazine.
Faint traces of methylazoxymethane and azoxy-
methane were detected by high-performance
liquid chromatography (Fiala et al., 1976).
Three percent of the impurities in DMH were
not accounted for. The DMH was stored at 4°C.

Study Diets and Dose Formulations

The feed used was NIH 31 Rat and Mouse Ra-
tion. Amosite asbestos was incorporated to a
concentration of 1% by weight into the study
diet. Pilot studies determined that homogene-
ous mixing of amosite asbestos and feed would
occur in a blender loaded by alternate layering
of feed and amosite asbestos. Each batch of
blended feed was analyzed for amosite asbestos
concentration, pesticide contamination, and nu-
trient content. Results of analyses for amosite

13

asbestos in feed are given in Table 3. Further
details are given in Table 4.

Animals were to have received 1% amosite as-
bestos but were inadvertently given 1% chryso-
tile asbestos (medium range) by gavage. That
formulation was prepared by weighing out the
required amount of chrysotile asbestos (medium
range), a gray powder with lumps, on a Mettler
balance and placing it in a beaker. Sterile water
(for injection) was added to obtain the desired
concentration, and then the suspension was
mixed in a magnetic stirrer for a short time. The
suspension was administered by gavage at a
dose of 0.47 mg/g body weight to groups of 100
males and females designated as the amosite
preweaning (PW) gavage groups from birth to
weaning (21 days).
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TABLE 3. RESULTS OF ANALYSIS OF FORMULATED DIETS IN THE LIFETIME FEED
STUDIES OF AMOSITE ASBESTOS AS DETERMINED BY IRON CONTENT

Determined Concentration in Feed for

Date Mixed Target Concentration of 10,000 ppm (1%) (a)
1112177 10,900 £ 1,500
12/0777 11,200 £ 1,200
02/01/78 9,500 £+ 1,600
03/22/78 11,300 £ 700
05722178 11,400 £ 1,000
05/22/78 11,200 £ 600
07/11/78 10,400 £ 400
07/11/78 9,900 =+ 500
09/14/78 10,800 * 800
09/14/78 11,500+ 700
10/30/78 10,000 £ 1,300
10/30/78 12,000 =+ 500
12/15/78 9,500 £ 1,600
12/15/78 11,000+ 300
02/15/79 9,100+ 700
02/15/79 10,200 £ 900
04/02/79 9,500+ 400
04/02/79 13,400 = 5,900
05/09/79 9,700 £ 400
05/09/79 9,500 £ 1,000
05/09/79 10,100 £ 100
06/26/79 11,100 £ 300
06/26/79 10,600 £+ 500
08/28/79 9,900 £ 100
08/28/79 9,700 £ 500
10/16/79 11,800 £ 2,100
10/16/79 11,400 £ 900
12/03/79 9,900 + 3,500
12/03/79 8,600 + 1,300
01/10/80 9,100 £ 600
01/10/80 9,200t 600
02/27/80 6,700 £ 1,700
02/27/80 6,100 £ 2,100
04/18/80 9,800 £ 2,000
05/29/80 11,000 £ 1,900
05/29/80 13,400 £ 2,600
07/18/80 11,200 600
08/26/80 10,700 £ 1,000
10/13/80 11,100 £ 700

Mean = 10,300 £ 2,700

(a) Average of five samples
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE LIFETIME FEED

STUDIES OF AMOSITE ASBESTOS (a)

EXPERIMENTAL DESIGN

Size of Study Groups

Doses

Date of First Dose
Duration of Dosing

Type and Frequency of
Observation

Necropsy and Histologic
Examinations

Fy--control:male,54; female,108;exposed: male, 200; female, 400; F;--untreated control:
88; amosite asbestos: 250 rats of each sex; DMH--125 rats of each sex; amosite asbestos +
DMH--250 rats of each sex; amosite asbestos + PW--100

Amosite asbestos 0% or 1% (10,000 ppm) in feed; DMH-.7.5 mg/kg (male); 15 mg/kg
(female); PW--0.47 mg/kg chrysotile asbestos

Fy--obtained 12/7/77, bred starting 2/22/78
Lifetime until only 10% of the group remained

Observed 2 X d; examined clinically 1 X wk; weighed 1 X wk

Necropsy performed on all animals. Tissues examined histologically: adrenal glands; bone
marrow (sternum); brain; bronchial, celiac, cervical, iliae, iliocolonic, mandibular, mesen-
teric, pancreatic, and renal lymph nodes; cecum; colon (carpet rolled); duodenum; esopha-
gus; heart; ileum; jejunum; kidneys; liver; lungs and bronchi; mammary gland; pan-
creas; parathyroids; pituitary gland; prostate/testes or ovaries/uterus; salivary glands;
small intestine; spleen; stomach; thyroid gland; tissue masses; trachea; and
urinary bladder. Epididymis, eyes, nasal cavity with turbinates, seminal vesicles, and spi-
nal cord were examined microscopically if gross lesions were observed

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species

Animal Source

Study Laboratory

Age When Placed on Study
Age When Killed

Necropsy Dates

Method of Animal
Distribution

Feed

Bedding

Water

Cages

Cage Filters

Animals per Cage

Other Chemicals on Study
in the Same Room

Animal Room Environment

CHEMISTRY

Supplier

F344/N rats

Charles River Breeding Laboratories (Wilmington, MA)
Hazleton Laboratories of America

Fo--15-16 wk prior to delivery of F;

untreated controls, amosite, amosite + PW--male 141 wk, female 145 wk; DMH, amosite +
DMH--male 117 wk, female 103 wk

Lifetime study

According to tables of computer-generated random numbers

NIH 31 Rat and Mouse Ration (Zeigler Bros., Inc., Gardners, PA); available ad libitum
Sani Chips® (J.P. Murphy, Rochelle Park, NJ, and Shurfire, Baltimore, MD)

Tap water ad libitum

Polycarbonate (Hazleton Systems, Aberdeen, MD); stored on Enviro-racks?®

Remay nonwoven polyester sheets (Nationwide Papers, Washington, DC)

Fo--1 for males, 2 for females during breeding; 2 for males, 1 for females after breeding;
F,--3
None

Temp--23° £ 2°C; hum--50% % 10%; flucrescent light 12 h/d; 10-15 room air changes/h

Atlas Asbestos Co., Montreal, Quebec, Canada; obtained from a mine in South Africa in an
area known as Renge in the Transvaal
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE LIFETIME FEED
STUDIES OF AMOSITE ASBESTOS (Continued)

FORMULATED DIETS

Preparation

Amosite ashestos and feed mixed in a §5-ft3 Patterson-Kelly® V.blender with intensifier

bar; oval, 3/8-in X 3/4-in pellets prepared with Sprout-Waldron pellet mill. Peileted feed
packaged in 25-1b aliquots in standard paper feed bags

(a) DMH--1,2-dimethylhydrazine dihydrochloride; PW--preweaning gavage

Dose Formulations of
1,2-Dimethylhydrazine Dihydrochloride
for Gavage Administration

Immediately before use, DMH was mixed with
ice-cooled 0.2 M acetate buffer (pH 5.0} in 15-ml
screw-cap, Teflon®-lined centrifuge tubes in an
ice bath. Results of colorimetric analysis of the
dose mixtures indicated that the concentration
of DMH was usually less than 80% of the target
concentration of 3.9 and 7.8 mg/ml.

Study Design

Groups of 100-250 rats of each sex were fed pel-
leted diets containing 0% or 1% amosite asbestos
in lifetime studies (Table 5). The mothers of
those in the groups that were administered amo-
site asbestos started receiving amosite asbestos
7-12 days before mating. Subgroups of 100 male
and 100 female rats inadvertently received 0.47
mg/g chrysotile asbestos in water by gavage, 7
days per week for 3 weeks, starting at 1 day of
age. These two groups were referred to as the
PW gavage groups. At 9 weeks of age, sub-
groups of 125-175 rats (one positive control
group and one amosite asbestos-exposed group)
received 7.5 mg/kg (male) or 15 mg/kg (female)
DMH in acetate buffer (pH 5.0) by gavage, every
other week for a total of five doses. These doses
were based on a pilot study (McConnell et al.,
1980) which showed that DMH at these doses
produced an incidence of approximately 15% in-
testinal neoplasia. When the survival of either
of the paired groups reached 10%, both groups
were killed.
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Source and Specifications of Study
Animals

Parental Generation (Fp): Weanling F344/N
(cesarean-derived) rats, which were barrier
sustained and specific pathogen free, were pur-
chased from Charles River Breeding Laborato-
ries. These animals constituted the Fgy gen-
eration and were received December 7, 1977
(Figure 1).

On arrival, animals were taken directly to the
quarantine area and acclimated to laboratory
conditions for approximately 2 weeks. Twenty-
four hours after arrival, eight rats of each sex
were selected and killed, and pathogen burden
was determined for each animal. Pathogens ex-
amined for included ectoparasites (mites, fleas,
and lice), intestinal parasites (fecal flotation),
and bacteria (Mycoplasma sp., Salmonella sp.,
Diplococcus pneumoniae, Corynebacterium hkut-
scheri, and Streptobacillus moniliformis). Sero-
logic tests were conducted for viruses (Ta-
bles C1-C3).

After approximately 2 months in quarantine
(the regular 3- to 4-week quarantine period was
extended because of a shortage of cages), male
and female rats (15-16 weeks old) were separa-
ted on February 15, 1978, into two groups (con-
trol and exposed) according to tables of random
numbers and placed on the appropriate desig-
nated diets.

After at least 7 days’ exposure to the designated
diets, the rats (16-17 weeks old) were placed in
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Pathogen burden
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Pups weaned

Placed in exposure groups
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F| pups born
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administered to group 5
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Fg rats received 12/7/77
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FIGURE 1. SCHEDULE OF MAJOR EVENTS IN THE LIFETIME FEED

STUDIES OF AMOSITE ASBESTOS IN RATS
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TABLE 5. SUMMARY OF DISTRIBUTION OF RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS

No. of Animals Amosite DMH (mg/kg) (a)
Generation Study Group Male Female Percent mg/g Male Female
Fo(b) 1 (untreated control) 250 120 0
2 (amosite asbestos) 200 400 1
F,(c) 1 (control) 117 117 0 - -
2(DMH) 125 125 0 7.5 15.0
3 (amosite asbestos) 250 250 1 - -
4 (amosite asbhestos + DMH) 175 175 1 7.5 15.0
5 (amosite asbestos +
preweaning gavage) 100 100 1 (d)0.47
Start of the
Generation Study Group Birth Date (e) Dose Date Recording of Body Weights
F 1 (untreated control) 3/28/78 - 5/18/78
2 (DMH) 3/28/78 () 5/26/78 5/18/78
3 (amosite asbestos) 3/28/78 - 5/18/78
4 (amosite asbestos + DMH) 3/28/78 () 5/26/78 5/18/18
5 (amosite asbestos +
preweaning gavage) 3/28/78 (d) 5/26/78 5/18/78

(a) Administered five doses of 1,2-dimethylhydrazine dihydrochloride (DMH) by gavage

(b) Randomization date: 2/15/78
(¢) Randomization date: 5/2/78-5/10/78

(d) Inadvertently given intermediate (medium)-range chrysotile ashestos instead of amosite asbhestos by gavage

(e) Based on the average of all the birth dates of the F'; animals

(f) Given DMH by gavage

breeding cages (one male to two females) on
February 22, 1978. During the breeding period,
the rats continued to be fed the same diets.
Twenty days later (on the average), females
were separated and housed individually in poly-
carbonate cages. Males were removed from the
breeding cages and rehoused two per cage. After
the pups were born and placed on the lifetime
feeding phase of the study, nine rats (five males
and four females) were selected from the Fy
generation for additional pathogen burden de-
terminations (Tables C4-C6) to assure that the
animals remained in acceptable health accord-
ing to the infectious disease criteria.

Filial Generation: Litters were culled to no more
than eight pups. Litters of the control and ex-
posed groups were assigned to the corresponding
control or dosed groups such that birth dates
were equally distributed. Litters in which only
one sex was present were excluded. After wean-
ing at 21 days, pups from exposed or control
dams were randomly assigned to various ex-
posed (except the amosite asbestos + PW gavage
group) or control groups according to a table of
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random numbers. Pups assigned to the amosite
asbestos + PW gavage group were administered
0.47 mg/g chrysotile asbestos in sterile water by
gavage during lactation as described previously.

Animal Maintenance

The control and amosite asbestos-exposed rats
were placed in separate rooms with monitored
temperature and humidity and a controlled light
cycle. Attempts were made to maintain the tem-
perature at 74° £ 4° F and humidity at 50% *
10%. Racks and filters were changed approxi-
mately once every 2 weeks. The rats were
housed three per cage. Cages and bedding were
replaced twice per week Bedding samples were
collected periodically for analysis (Appendix D).
Control and formulated diets and tap water via
automatic waterers were available ad libitum.
Two water samples were collected and submitted
for analysis (Appendix E). Stainless steel feed
containers were changed once every 2 weeks.
Sources and description of the materials used for
animal maintenance are presented in Table 4.



II. MATERIALS AND METHODS

Safety Precautions

The incoming air to the animal rooms was fil-
tered to remove particulate matter. Ten to 15
changes of room air per hour were provided. Be-
fore initiation of the study, air samples were col-
lected and analyzed for baseline amosite asbes-
tos concentrations (Appendix F). Additional

samples were collected approximately every 6
months for analysis to assure personnel safety.

Other measures used for personnel protection in-
cluded the wearing of fully protective disposable
suits, gloves, boots, and bouffant caps and the
use of a dust/mist respirator mask approved by
the Occupational Safety and Health Administra-
tion. Personnel leaving the animal rooms were
required to dispose of their protective clothing
and to take showers. In addition, physical exam-
inations, including pulmonary function tests
and chest radiographs, were conducted at the
initiation of the study, once per year thereafter,
and at the end of the studies.

Clinical Examinations and Pathology

Rats were observed two times per day. Body
weights by cage were recorded once per week for
the duration of the studies. Mean body weights
were calculated for each group. Moribund ani-
mals were killed, as were animals that survived
to the end of the study. A necropsy was per-
formed on all animals, including those found
dead, unless the tissues were excessively auto-
lyzed or cannibalized. Thus, the number of ani-
mals from which particular organs or tissues
were examined microscopically varies and is not
necessarily equal to the number of animals that
were placed on study in each group. Animals
were killed when exhibiting any one of these
conditions:

1. Palpable masses within the abdominal
cavity (excluding retained testesj.

Masses protruding from the rectum.

Rectal discharge of bright red fluid (an in-
dication of the presence of a bleeding co-
lonic or rectal neoplasm).

Large ulcerated masses in the area of the
ears or on the side of the face (Zymbal gland
tumors).

2.
3.
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5. Large subcutaneous masses that were ul-
cerated or infected.

6. Masses that interfered with breathing and
eating or that severely hampered locomo-
tion.

7. Huge tissue masses.

8. Central nervous system signs accompanied
by weight loss (head tilt, circling, incoordi-
nation, ataxia, paralysis).

9. Severe weight loss or emaciation.

10. Coma or extreme weakness.

When the remaining animals of the amosite
asbestos-exposed group of either sex reached
10% of those starting the studies, that group and
the corresponding control group for that sex
were killed. Animals were killed by exsangui-
nation under sodium pentobarbital anesthesia
(Nembutal®, Abbott Laboratories, Ine., North
Chicago, IL, or Diabutal®, Diamond Laborato-
ries, Inc., Des Moines, [A). Final body weights
were recorded, and necropsies included blood
smears taken from animals killed in extremis or
those killed at the end of the study and touch
preparations made from any enlarged spleen or
lymphoid organ.

The gastrointestinal tract, chosen as one of the
target organs before these studies began, was
handled in a slightly different manner than in
standard long-term rodent carcinogenesis stud-
ies. Before being placed in fixative, the entire
esophagus was opened and pinned with the ex-
terior surface adjacent to cardboard. The stom-
ach and cecum were prepared similarly. Two-
centimeter lengths of duodenum and ileum and
two portions of jejunum were placed unopened in
fixative. The remaining small intestine was
opened, washed gently with saline, and carefully
examined by transillumination on a radiograph
viewing box. Suspected lesions were processed
separately and identified individually as to loca-
tion. Likewise, the entire colon with anus was
opened, examined, and pinned to cardboard (se-
rosal surface down) before fixation. The size and
location of masses were recorded. Masses
greater than 1 mm in diameter were removed as
separate specimens for processing. After fixa-
tion and before embedding, the colon was “car-
pet-rolled” starting at the posterior end, with the
mucosal surface inward.
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II. MATERIALS AND METHODS

Examinations for grossly visible lesions were
performed on major tissues or organs. Tissues
were preserved in 10% neutral buffered forma-
lin, embedded in paraffin, sectioned, and stained
with hematoxylin and eosin, Tissues examined
microscopically are listed in Table 4.

When the pathology examination was com-
pleted, the slides, individual animal data
records, and summary tables were sent to an in-
dependent quality assurance laboratory. Indi-
vidual animal records and tables were compared
for accuracy, slides and tissue counts were veri-
fied, and histotechnique was evaluated. All
tumor diagnoses, all target tissues, and all tis-
sues from a randomly selected 10% of the ani-
mals were evaluated by a quality assurance
pathologist. Slides of all target tissues and those
about which the original and quality assurance
pathologists disagreed were submitted to the
Chairperson of the Pathology Working Group
(PWG) for evaluation. Representative coded
slides selected by the Chairperson were re-
viewed by PWG pathologists, who reached a con-
sensus and compared their findings with the
original and quality assurance diagnoses. When
diagnostic differences were found, the PWG sent
the appropriate slides and comments to the orig-
inal pathologist for review. This procedure has
been described, in part, by Maronpot and Boor-
man (1982) and Boorman et al. (1985). The final
diagnoses represent a consensus of contractor
pathologists and the NTP Pathology Working
Group.

Statistical Methods

Data Recording: Data on this experiment were
recorded in the Carcinogenesis Bioassay Data
System (Linhart et al., 1974). The data elements

include descriptive information on the chemi- -

cals, animals, experimental design, survival,
body weight, and individual pathology results,
as recommended by the International Union
Against Cancer (Berenblum, 1969).

Survival Analyses: The probability of survival
was estimated by the product-limit procedure of
Kaplan and Meier (1958) and is presented in the
form of graphs. Animals were censored from the
survival analyses at the time they were found to
be missing or dead from other than natural
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causes; animals dying from natural causes were
not censored. Statistical analyses for a possible
dose-related effect on survival used the method
of Cox (1972) for testing two groups for equality.
All reported P values for the survival analysis
are two-sided.

Calculation of Incidence: The incidence of neo-
plastic or nonneoplastic lesions has been given
as the ratio of the number of animals bearing
such lesions at a specific anatomic site to the
number of animals in which that site was ex-
amined. In most instances, the denominators
include only those animals for which the site
was examined histologically. However, when
macroscopic examination was required to detect
lesions (e.g., skin or mammary tumors) prior to
histologic sampling, or when lesions could have
appeared at multiple sites (e.g., lymphomas), the
denominators consist of the number of animals
on which a necropsy was performed.

Analysis of Tumor Incidence: Three statistical
methods are used to analyze tumor incidence
data: life table tests, incidental tumor analysis,
and Fisher exact analysis. Tests of significance
include pairwise comparisons of exposed groups
with controls. For studies in which administra-
tion of the study compound has little effect on
survival, the results of the three alternative
analyses will generally be similar. When differ-
ing results are obtained by the three methods,
the final interpretation of the data will depend
on the extent to which the tumor under consid-
eration is regarded as being the cause of death.
Continuity-corrected tests are used in the analy-
sis of tumor incidence, and reported P values are
one-sided. The procedures described below also
were used to evaluate selected nonneoplastic
lesions.

Life Table Analyses--The first method of anal-
ysis assumed that all tumors of a given type ob-
served in animals dying before the end of the
study were “fatal”; i.e., they either directly or in-
directly caused the death of the animal. Accord-
ing to this approach, the proportions of tumor-
bearing animals in the dosed and control groups
were compared at each point in time at which an
animal died with a tumor of interest. The de-
nominators of these proportions were the total
number of animals at risk in each group. These
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results, including the data from animals killed
at the end of the study, were then combined by
the Mantel-Haenszel method (1959) to obtain an
overall P value. This method of adjusting for in-
tercurrent mortality is the life table method of
Cox (1972). The underlying variable considered
by this analysis is time to death due to tumor. If
the tumor is rapidly lethal, then time to death
due to tumor closely approximates time to tumeor
onset. In this case, the life table test also
provides a comparison of the time-specific tumor
incidences.

Incidental Tumor Analyses--The second method
of analysis assumed that all tumors of a given
type observed in animals that died before the
end of the study were “incidental”; i.e., they
were merely observed at necropsy in animals dy-
ing of an unrelated cause. According to this ap-
proach, the proportions of tumor-bearing ani-
mals in dosed and control groups were compared
in each of five time intervals: weeks 0-60, weeks
61-86, weeks 87-112, weeks 113-126, and beyond
week 126. The denominators of these propor-
tions were the number of animals actually ex-
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amined for tumors during the time interval. The
individual time interval comparisons were then
combined by the previously described method to
obtain a single overall result. (See Haseman,
1984, for the computational details of both
methods.)

Fisher Exact Analysis--In addition to survival-
adjusted methods, the results of the Fisher exact
test for pairwise comparisons (Gart et al., 1979)
are given in the appendix containing the analy-
ses of tumor incidence. This test is based on the
overall proportion of tumor-bearing animals and
does not adjust for survival differences.

Historical Control Data: Although the concur-
rent control group is always the first and most
appropriate control group used for evaluation,
there are certain instances in which historical
control data can be helpful in the overall assess-
ment of tumor incidence. Consequently, control
tumor incidences from the NTP historical con-
trol data base (Haseman et al., 1984, 1985) are
included for those tumors appearing to show
compound-related effects.

Amosite Asbestos, NTP TR 279



Amosite Asbestos, NTP TR 279

22



ITI. RESULTS

Establishment of Study Groups

Pathogen Burden

Clinical Signs

Body Weights and Feed Consumption
Survival

Pathology and Statistical Analyses of Results

23 Amosite Asbestos, NTP TR 279



III. RESULTS

Establishment of Study Groups

These studies were designed to evaluate the ef-
fects of ingested amosite asbhestos during the en-
tire life of the animal. When the first litters
were born, therefore, the mated female rats had
been on study diets for approximately 12 weeks.
To minimize the chance that the mothers would
reject or cannibalize their young, the litters were
not handled during lactation, except for weigh-
ing and culling at birth and the administration
of intermediate-range chrysotile asbestos by ga-
vage. Litter size and survival of offspring were
unaffected by the presence of amosite asbestos in
the mothers’ diet. The average number of live
fetuses born to amosite-exposed dams was 8.5 vs.
7.7 for the control groups. Significant numbers
of pups that received the preweaning (PW) as-
bestos gavage died. The average size of the lit-
ters in this group was 3.4 at weaning compared
with 7.5 in the non-PW amosite group. The
average weight at birth of the amosite-exposed
pups was 4.7 g compared with 4.8 g for the con-
trols. Fetal weights were determined by di-
viding the weight of each litter by the number
live pups. The amosite-exposed offspring were
slightly smaller at weaning than were the con-
trols (control, 27.4 g vs. exposed, 23.2 g).

A summary of groups, number of animals, and
diets for the parental (Fp) and the filial (F)
animals is presented in Table 5.

Pathogen Burden

Microscopic examination of parental tissues for
pathogen burden indicated that the parents
were initially free of spontaneous disease, with
the exception of mild peribronchial accumu-
lation of lymphocytes. Examination of parental
tissues subsequent to weaning of the F; gen-
eration gave evidence of early respiratory dis-
ease consisting of moderate peribronchial lym-
phoid hyperplasia and minimal perivascular
lymphoid hyperplasia.

Moderate peribronchial lymphoid hyperplasia
and focal hyperplasia of the bronchiolar epithe-
lium were noted in initial samples of F; gener-
ation rats. The bronchiolitis with a hyperplastic
response in affected bronchiolar epithelium is
characteristie of Sendai virus infection, and this
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conclusion was supported serologically. The dis-
ease is usually mild and self-limiting in rats as
was demonstrated by the milder condition in
samples obtained later in the studies and the
lower Sendai serologic titer of the repeated tests
(Appendix C).

Clinical Signs

A summary of clinical signs from weeks 71 to
111 is presented in Appendix G. This time peri-
od was chosen for illustration because few signs
were noted before week 71 and age-related signs
complicated the observations after week 111.

The incidence of clinical signs occurred at essen-
tially similar frequencies throughout the studies
in the study groups, except in those that received
DMH. No distinet signs of compound-related ef-
fects were noted in any of the amosite-exposed
animals during the first 52 weeks of the studies.
The following representative findings were ob-
served at generally similar frequencies in all
groups: soft feces; urine stains; pale, thin, and/or
hunched appearance; depression; localized alo-
pecia or sores on head or body; rough hair coats;
abnormal eyes (pale, cloudy, bloody crust, red,
lacrimation, squinting, enlarged, sores, swollen,
red discharge, protruding, small and/or ne-
crotic); head tilt; salivation; localized swellings;
stains on fur; bloated appearance; necrotic or
abscessed tail; discharge from anus or vagina;
protruding penis or vagina, small or enlarged
testis; wheezing; wasting feed or decreased feed
consumption; and labored respiration and/or ab-
normal central nervous system responses (circ-
ling, hyperactivity, loss of equilibrium, tremors,
isolated occurrences of paralysis and/or ataxia).

As the study proceeded, the incidence of clinical
signs increased in all groups. At intervals dur-
ing which a large number of moribund animals
were killed in any one particular group, the clin-
ical signs most frequently observed were sup-
portive of the conditions for moribund kills as
outlined in the Materials and Methods section.
A comparison of clinical signs observed during
the same selected intervals for all groups re-
vealed a larger number of palpable abdominal
masses, tissue masses, and central nervous
system signs, as well as red discharge and
protruding masses from the rectum in Group 2
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(DMH) and Group 4 (amosite + DMH). In addi-
tion, throughout the studies the incidences of tis-
sue masses, nodules, and wart-like lesions of the
head and ear region were greater in Groups 2
and 4. These findings were presumably due to
the administration of DMH, since they were not
frequently observed clinically in any of the
groups not exposed to DMH.

Body Weights and Feed Consumption

Mean body weight and feed consumption values
for the lifetime feeding phase of the studies are
presented in Tables 6 through 8 and Figures 2
and 3. Cumulative mean body weight change
relative to controls is presented in Table 9.
Mean body weights were analyzed by the meth-
od of Rao (1958) at selected intervals: at birth
and weeks 3, 8, 11, 15, 24, 33, and 60 for males
and at birth and weeks 3, 8, 11, 16, 27, 48, and 60
for females.

The data revealed a 15% depressed mean body
weight gain at weaning in rats of each sex in the
amosite-exposed groups compared with that in
the untreated controls. The depressed weight
gain for the amosite-exposed rats was more
apparent at 8 weeks of age (37% for males and
25% for females) and then paralleled that of the
controls (except for DMH-exposed rats) for the
remainder of the studies. Both male and female
DMH-exposed groups gained less than the un-
treated controls. Additionally, the mean body
weights of Group 5 (amosite + PW) males were
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higher at all of the selected intervals when com-
pared with those of Group 3 (amosite) males.
The mean body weights of the females in Group
5 were higher than those of Group 3 females at
all the intervals chosen. The mean body weight
change relative to the untreated controls re-
vealed a noticeably lower weight gain through-
out the first year in Group 2 rats of each sex.

A summary of the feed consumption per rat and
ratios of exposed to controls for representative
weeks is presented in Appendix H. For males in
Groups 2 (DMH), 3 (amosite), 4 (amosite +
DMH), and 5 (amosite + PW), the mean weekly
feed consumption was 101%, 102%, 104%, and
105% that by the untreated control group; for
females, the weekly mean feed consumption was
100%, 102%, 107%, and 108% that by the
controls. For Group 4 (amosite + DMH), the
weekly mean feed consumption was 101% that
by Group 2 (DMH) for males and 108% that by
Group 2 for females.

Comparisons of mean total feed consumption
values of the control and amosite-exposed groups
from the beginning of the studies through week
52 (60 weeks of age) revealed generally higher
total mean feed consumption values in the
amosite-exposed groups. There was no apparent
correlation between the decreased body weight
gains observed in the amosite-exposed groups
and feed consumption. Feed consumption by the
exposed groups was generally higher than that
by untreated controls.
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TABLE 6. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS

Weeks Control Amosite Amosite + PW
on Study Av. Wt, No. of Av. Wt. Wt (percent  No. of Av. Wt. Wt. (percent No. of
(from birth) (grams) Survivors (grams) of controls) Survivors (grams) of controls) Survivors

MALE
7 173 117 101 58 250 128 74 100
17 303 117 259 85 250 279 92 100
27 369 117 318 86 250 338 92 100
37 403 117 356 88 250 376 93 100
48 425 117 375 88 250 390 92 100
57 450 117 393 87 250 416 92 100
67 471 117 411 87 248 438 93 100
77 477 115 429 90 245 443 93 99
87 475 112 424 89 238 439 92 90
97 471 104 417 89 230 440 93 83
107 459 93 410 89 218 420 92 69
117 423 76 390 92 183 391 92 53
127 393 44 358 91 130 370 94 26
137 340 16 334 98 61 327 96 9
FEMALE

7 123 117 91 74 250 106 86 100
17 185 117 168 91 250 176 95 100
27 212 117 192 91 247 198 93 99
37 222 117 204 92 247 211 95 99
48 241 117 221 92 247 224 93 99
57 260 117 241 93 247 247 95 98
67 295 116 271 92 246 275 93 96
77 321 112 294 92 239 294 92 94
87 334 110 298 89 230 296 89 94
97 336 100 300 89 222 303 90 91
107 340 88 306 90 199 305 90 ™
117 331 65 293 89 165 287 87 59
127 326 47 282 87 109 278 85 42
137 294 27 250 85 65 269 91 18
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TABLE 7. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS AND 1,2.DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Weeks Untreated Control DMH Amosite + DMH
on Study Av. Wt. No. of Av. Wt. Wt. (percent No. of Av. Wt. Wt. (percent No. of
(from birth) (grams) Survivors (grams) of controls) Survivors (grams) of controls) Survivors

MALE
7 173 117 226 131 125 107 62 175
17 303 117 306 101 125 254 84 175
27 369 117 372 101 125 322 87 176
37 403 117 394 98 124 354 88 175
48 425 117 417 98 117 370 87 174
57 450 117 444 99 110 396 88 170
67 471 117 459 97 91 417 89 156
17 477 115 464 97 63 425 89 113
87 475 112 457 96 51 424 89 79
97 471 104 432 92 37 402 85 61
107 459 93 419 91 23 397 86 40
FEMALE

7 123 117 154 125 125 92 75 176
17 185 117 181 98 125 162 88 175
27 212 117 209 99 125 195 92 175
37 222 117 217 98 120 200 90 175
48 241 117 239 99 115 217 90 173
57 260 117 260 100 108 236 91 166
67 295 116 281 95 88 260 88 150
77 321 112 300 93 63 281 88 109
87 334 110 294 88 43 281 84 78
97 336 100 293 87 20 284 86 46
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TABLE 8. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) COMPARED
WITH THE POSITIVE CONTROLS

Weeks DMH Amosite + DMH
on Study Av. Wt, No. of Av. Wt. Wt. (percent No. of
(from birth) (grams) Survivors (grams) of DMH) Survivors
MALE
7 226 125 107 47 175
17 306 125 254 83 175
27 372 125 322 87 175
317 394 124 354 90 175
48 417 117 370 89 174
57 444 110 396 89 170
67 459 91 417 91 156
m 464 63 425 92 113
87 457 51 424 93 79
97 432 37 402 93 61
107 419 23 397 95 40
FEMALE
7 154 125 92 60 175
17 181 125 162 90 175
27 209 125 195 93 175
37 217 120 200 92 175
48 239 115 217 91 173
57 260 108 236 91 166
67 281 88 260 93 150
77 300 63 281 94 109
87 294 43 281 96 78
97 293 20 284 97 46

TABLE 9. CUMULATIVE MEAN BODY WEIGHT CHANGE FOR RATS IN THE LIFETIME FEED STUDIES
OF AMOSITE ASBESTOS AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Cumulative Mean Weight Change
Weeks Body Weight Change (grams) Relative to Controls
on Study Untreated DMH  Amosite Amosite Amosite DMH Amosite Amosite Amosite
(from birth)  Control + DMH +PW + DMH + PW
MALE

3 59 55 67 62 65 -6.8 13.6 5.1 10.2

7 106 102 127 124 120 -3.8 19.8 17.0 13.2

16 168 157 192 185 183 -6.5 14.3 10.1 8.9

25 218 208 237 233 232 —-4.6 8.7 6.9 6.4

52 283 269 302 299 299 -49 6.7 5.7 5.7
FEMALE

3 31 27 36 35 32 -12.9 16.1 12.9 3.2

8 57 45 67 61 61 -21.1 17.5 7.0 7.0

19 85 72 94 92 87 -15.3 10.6 8.2 2.4

39 112 103 129 125 119 -8.0 15.2 11.6 6.3

52 146 128 158 153 146 -12.3 8.2 4.8 0.0
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III. RESULTS

Survival

Survival data are illustrated by the Kaplan and
Meier curves in Figures 4 and 5. Survival re-
lative to untreated controls at week 112 was
somewhat greater for males in Group 3 (amosite)
and somewhat lower in Group 5 (amosite +
PW). In female rats, survival was greater than
that of the untreated controls for both Groups 3

and 5. The survival of both groups of DMH-
exposed rats (Groups 2 and 4) was considerably
lower than that of the untreated controls. How-
ever, the survival of the amosite + DMH group
was similar to that of the DMH-alone group.

Survival data at selected intervals before the
final kill of all groups are summarized in Ta-
ble 10.

TABLE 10. SURVIVAL OF RATS IN THE LIFETIME FEED STUDIES OF AMOSITE ASBESTOS AT
VARIOUS TIME POINTS

Male Female
No. Alive/ Survival No. Alive/ Survival
Group Age (weeks) Total No. (percent) Total No. (percent)
1 (control) 112 87/117 74 71117 61
126 45117 38 50/117 43
141 8/117 7 18/117 15
145 - - 13/117 11
2 (DMH)
112 16/125 13 0/125 0
126 -- - -- -
141 --
145 --
3 (amosite) 112 199/250 80 180/250 72
126 134/250 54 115/250 46
141 41/250 16 42/250 17
145 - - 30/250 12
4 (amosite + DMH) 112 32/175 18 0175 0
126 -- - - --
141 -
145 -
5 (amosite + PW) 112 62/100 62 69/100 69
126 29/100 29 42/100 42
141 8/100 8 14/100 14
145 - - 9/100 9
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III. RESULTS

Pathology and Statistical Analyses of
Results

This section describes the statistically signifi-
cant or biologically noteworthy changes in the
incidences of rats with neoplastic or nonneoplas-
tic lesions. Only positive histopathologic find-
ings based on hematoxylin- and eosin-stained
sections are tabulated in the text. A few tissues
were missing from occasional animals. Also, no
diagnoses are given for several tissues in one
male rat in Group 3 (amosite), two males in
Group 4 (amosite + DMH), and one female in
Group 2 (DMH) because of autolysis or cannibal-
ization. Thus, the denominator for any partic-
ular organ, tissue, or lesion varies and does not
necessarily represent the number of animals
that were placed on study in each group. The
severity of the lesions was graded but does not
appear in the appendix tables.

Lesions in male and female rats are summarized
in Appendixes A and B. Histopathologic find-
ings on neoplasms are summarized in Tables Al
and B1. Tables A2 and B2 give the survival and

tumor status for individual male rats. Tables A3
and B3 contain the statistical analyses of those
primary tumors that occurred with an incidence
of at least 2% in one of the groups. The statis-
tical analyses used are discussed in Section II
(Statistical Methods) and Tables A3 and B3
(footnotes). Historical incidences of tumors in
control male rats are listed in Tables A4 and B4.
Findings on nonneoplastic lesions are summa-
rized in Tables A5 and B5.

A variety of neoplasms was found in the control
and various study groups, including monocytic
(mononuclear cell) leukemia, endocrine tumors,
testicular interstitial cell tumors, mammary
gland neoplasms, and several types of skin neo-
plasms. Table 11 summarizes the total number
of neoplasms in the amosite and amosite + PW
groups compared with the number in the un-
treated controls. There were no obvious differ-
ences in the total incidence of benign or malig-
nant neoplasms. Also, the average number of
neoplasms per animal appears to be without
relationship to exposure.

TABLE 11. INCIDENCE OF PRIMARY NEOPLASMS IN RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS

Untreated Control Amosite Amosite + PW
MALE
No. of animals examined 117 250 100
Total animals with primary tumors 116 (99%) 249 (>99%) 99 (99%)
Total primary tumors (a)402 (3.5) (a)841(3.4) (a)310@3.1)
Total animals with benign tumors 115(98%) 244 (98%) 95 (95%)
Total benign tumors (a)277(2.4) (a)547(2.2) (a)192(2.0)
Total animals with malignant tumors 82 (70%) 201 (80%) 84 (84%)
Total malignant tumors (a)116(1.4) (a)284(1.4) (a)113(1.3)
FEMALE
No. of animals examined 117 250 100
Total animals with primary tumors 113 (97%) 240 (96%) 98 (98%)
Total primary tumors (a)316(2.8) (a)663(2.8) (a)247(2.5)
Total animals with benign tumors 99 (85%) 213 (85%) 79 (79%)
Total benign tumors (a)204(2.1) (a)419(2.0) (a)152(1.9)
Total animals with malignant tumors 74 (63%) 166 (66%) 68 (68%)
Total malignant tumors (a)106(1.4) (2)230(1.4) (a)89(1.3)

(a) Average number of tumors per tumor-bearing animal is in parentheses.
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ITI. RESULTS

Gastrointestinal Tract Neoplasms

The gastrointestinal tract was examined in de-
tail as described in the Materials and Methods
section. Neoplasms were classed as to morpho-
logic type according to the following criteria
(Pozharisski, 1975).

Stomach: Squamous cell papillomas occurred in
the forestomach (nonglandular) as exophytic
growths of epithelium resting on a proliferative
connective tissue stalk. Squamous cell carcino-
mas were characterized by proliferating small
basophilic squamous cells that were invading
the lamina propria and occasionally formed
keratin pearls.

Intestinal tract neoplasms: The induced primary
epithelial neoplasms were separated into three
major types, based on morphology and biologic
behavior: adenomatous polyps, adenocarcinoma
arising in an adenomatous polyp, and carcino-
mas.

Adenomatous polyps--The adenomatous polyps
were exophytic lesions of the mucosa supported
on a pedicle of fibrous tissue and/or elevated sub-
mucosa which appeared to extend up into the
growth. The epithelial cells were usually deeply
basophilic and hypertrophic and formed glands
of varying sizes. Surface necrosis of these lesions
was common and often was accompanied by an
inflammatory response. Invasion of the pedicle
was not observed. These polyps often occurred
as multiple neoplasms in the large intestine.

Adenocarcinoma arising in an adenomatous
polyp--These neoplasms were exophytic lesions
of the mucosa composed of proliferating, deeply
basophilic hypertrophic epithelial cells similar
to those previously mentioned. In addition, they
often showed disorganization, loss of relation-
ship to the basement membrane, and abnormal
mitoses. Local invasion of the pedicle was a con-
sistent finding; however, metastases were rarely
observed.

Carcinomas--This classification includes signet
ring cell carcinoma, adenocarcinoma, mucinous
cystadenocarcinoma, and carcinoma. Biological-
ly, all were similar and were usually character-
ized by transmural growth that penetrated the
muscular tunics and serosa and spread through-
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out the coelomic cavity inducing a severe desmo-
plastic response. Metastasis to regional lymph
nodes was common; metastasis to the lung and
mediastinum occurred to a lesser extent. Gross-
ly, in advanced cases, the loops of intestines
were fused into an inseparable mass of tumeor
and desmoplastic tissue. Classification was
based on the most prominent feature at the pri-
mary site. Signet ring cell carcinomas were
composed of masses of signet ring cells. Mucin-
ous cystadenocarcinomas were characterized by
the formation of multiple large ectatic glands or
spaces that were filled with mucus and cellular
debris. Adenocarcinomas consisted of clusters of
cells and/or glands in pools of mucus or seques-
tered in desmoplastic tissue. The carcinomas
were anaplastic neoplasms lacking acinar for-
mations. In some cases, there was an overlap of
cell types in the same tumor, suggesting that the
above morphologic types probably have the same
histogenesis.

Amosite was given to two groups of male and fe-
male rats. One group (amosite group) was ex-
posed from weaning throughout life. The second
group received chrysotile asbestos (by mistake)
beginning at birth by preweaning gavage and
then amosite in feed from weaning throughout
the lifespan (amosite + PW group).

There were no apparent exposure-related neo-
plasms in the digestive tract of either the amo-
site or amosite + PW groups (Table 12).
Neoplasms of the same morphologic types (ade-
nomatous polyp, signet ring carcinoma, and ade-
nocarcinoma) as described in the DMH groups
were observed at a low incidence in the gastroin-
testinal tract of both control and amosite-
exposed rats. However, no specific type was in-
creased, either at a particular location (e.g.,
cecum) or in the stomach or small or large intes-
tine as a whole.

In addition, the incidences of nonneoplastic
diseases of the gastrointestinal tract such as en-
teritis, diverticulitis, ulceration, or inflamma-
tion in general were comparable in the control
and amosite-exposed rats (Table 13).

Tissues that showed an increase in neoplasms in
one or both amosite groups compared with un-
treated controls were the thyroid gland, mam-
mary gland, and hematopoietic system.
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TABLE 12. PRIMARY EPITHELIAL NEOPLASMS OF GASTROINTESTINAL TRACT IN RATS IN THE
LIFETIME FEED STUDIES OF AMOSITE ASBESTOS

Site/Lesion

Male

Female

Untreated Amosite
Control

Amosite
+ PW

Untreated Amosite
Control

Amosite
+ PW

Animals examined
Total gastrointestinal
Total stomach

Total small intestine

Duodenum
Carcinoma

Jejunum
Carcinoma
Adenocarcinoma arising in

adenomatous polyp

Adenomatous polyp

Ileum
Adenomatous polyp

Total large intestine
Cecum
Carcinoma
Adenocarcinoma arising in
adenomatous polyp
Adenomatous polyp

Total colon

Ascending colon
Carcinoma

Transverse colon
Carcinoma

Descending colon
Carcinoma
Adenocarcinoma arising in

adenomatous polyp

Adenomatous polyp

Colon (specific portion not identified)
Adenomatous polyp

117

4(4%)
1(1%)
3(3%)

2(2%)

1(1%)
0(0%)

0(0%)

250

73%)
2(1%)
1(1%)

1(<1%)

4(2%)

4(2%)
1(<1%)

2(1%)
1(<1%)

100
3(3%)
00%)
1(1%)
1(1%)

2(2%)

1(1%)
1(1%)

1(1%)

117 250
2(2%) 4(2%)
1(1%) 1(<1%)
0(0%) 3(1%)

1(<1%)

2(1%)

1(1%) 0(0%)

1(1%) 0(0%)

1(1%)

100
3(3%)
0(0%)
1(1%)

1(1%)

2(2%)

2(2%)

1(1%)

1(1%)
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TABLE 13. NUMBERS OF RATS WITH NONNEOPLASTIC LESIONS OF ALIMENTARY TRACT IN THE
LIFETIME FEED STUDIES OF AMOSITE ASBESTOS (a)

Male Female
Site/Lesion Untreated Amosite Amosite Untreated Amosite Amosite
Control + PW Control + PW
Tongue (no. examined) 117 249 100 117 250 100
Esophagus (no. examined) 115 248 100 117 246 100
Hyperkeratosis 12 (10%) 4(2%) 12 (12%) T(6%) 7(3%) 6(6%)
Nonglandular stomach (no. examined) 117 250 100 117 250 100
Mineralization 9(8%) 2(1%) 1(1%) 3(3%) 2(1%) 0(0%)
Chronic inflammation 20 (17%) 57(22%) 17(17%) 22(19%) 59 (24%) 18 (18%)
Ulceration 13(11%) 25 (10%) 7(1%) 4(3%) 30(12%) 10(10%)
Necrosis 23 (20%) 41 (16%) 15 (15%) 14(12%) 40 (16%) 12(12%)
Hyperkeratosis 22 (19%) 41(16%) 16 (16%) 24(21%) 56 (22%) 17(17%)
Acanthosis 31(26%) 62 (25%) 21(21%) 26 (22%) 72(29%) 23(23%)
Muscle degeneration 8(7T%) 3(1%) 0(0%) 2(2%) 3(1%) 0(0%)
Glandular stomach (no. examined) 117 250 100 117 250 100
Hyperplasia 6(5%) 0(0%) 0(0%) 2(2%) 1(<1%) 0(0%)
Duodenum (no. examined) 117 250 100 117 249 100
Jejunum (no. examined) 117 250 100 117 249 100
Ileum (no. examined) 117 250 100 117 249 100
Colon (no. examined) 117 250 100 117 250 100
Parasitism 4 (3%) 17(7T%) 4 (4%) 2(2%) 6(2%) 8(8%)
Cecum (no. examined) 117 250 100 117 250 100
Rectum (no. examined) 117 250 100 117 250 100
Anus (no. examined) 117 250 100 117 250 100

(a) Incidence of nonneoplastic lesions that occurred with a frequency of 2% or more in at least one group

Thyroid Gland: Table 14 summarizes the in-
cidences of C-cell proliferative lesions. A signifi-
cantly increased incidence of C-cell carcinomas
was found in amosite-exposed male rats. This ef-
fect was not observed in amosite + PW male
rats. Furthermore, the overall incidence of C-
cell neoplasms (adenomas and/or carcinomas)
were similar in control and exposed groups. C-
Cell hyperplasia was minimally increased in
amosite and amosite + PW female groups.

Hematopoietic System: A significantly increased
incidence of monocytic (synonym--mononuclear
cell, Fischer rat) leukemia occurred in amosite
(P<0.05) and amosite + PW (P <0.01) male rats
(Table 15). Statistical significance was lost for
the amosite groups when evaluated using life
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table analysis; however, the incidence for amo-
site + PW was still significant using this meth-
od. This increased incidence was not observed in
exposed female rats.

Miscellaneous Neoplasms: Occasionally, a some-
what higher rate of commonly occurring neo-
plasms were observed in exposed groups (Tables
16 and 17). A statistically significant (P <0.05)
decrease in the rate of neoplasms was observed
in the pancreas (islet cell adenoma), adrenal me-
dulla (pheochromocytoma), thyroid gland (follic-
ular cell carcinoma), mammary gland, para-
thyroid gland, and preputial gland in at least
one group of amosite-exposed rats compared
with the controls.
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TABLE 14. NUMBERS OF RATS WITH THYROID GLAND C-CELL PROLIFERATIVE LESIONS IN
THE LIFETIME FEED STUDIES OF AMOSITE ASBESTOS

Untreated Control Amosite Amosite + PW

MALE

Hyperplasia 21/117(18%) 58/246 (24%) 23/100 (23%)
Adenoma 16/117 (14%) 26/246 (11%) 11/100(11%)
Carcinoma 11/117 (9%) 50/246 (20%) 14/100(14%)
FEMALE

Hyperplasia 22/116 (19%) 71/247 (29%) 26/100 (26%)
Adenoma 14/116 (12%) 37/24'7 (15%) 15/100 (15%)
Carcinoma 10/116 (9%) 29/247(12%) 14/100 (14%)

*P <0.05 vs. controls (incidental tumor and Fisher exact tests)

TABLE 15. NUMBERS OF RATS WITH MONOCYTIC LEUKEMIA IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS

Male Female
Site/Lesion Untreated Amosite Amosite Untreated Amosite Amosite
Control + PW Control + PW
Number of animals examined 117 249 100 117 250 100
Monocytic leukemia 36 (31%) 103(41%)* 47(47%)** 39(33%) 78(31%) 33(33%)

*P <0.05 vs. controls (incidental tumor and Fisher exact tests)
**P<(0.01 vs. controls (incidental tumor and Fisher exact tests)
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TABLE 16. INCIDENCE OF PRIMARY NEOPLASMS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (a)

Untreated Control Amosite Amosite + PW
Integumentary system
uamous cell papilloma 1/117 (1%) 6/250 (2%) 5/100 (5%)
Squamous cell carcinoma 1/117 (1%) 4/250 (2%) 1/100 (1%)
Basal cell carcinoma 3/117(3%) 7/250 (3%) 4/100 (4%)
Keratoacanthoma 4/117 (3%) 17/250 (71%) 2/100 (2%)
Sarcoma, NOS 4/117 (3%) 2/250 (1%) 5/100 (5%)
Fibroma 18/117 (15%) 33/250 (13%) 11/100 (11%)
Fibrosarcoma T/117 (6%) 9/250 (4%) 1/100 (1%)
Lipoma 2/117 (2%) 2/250 (1%) 1/100 (1%)
Neurofibroma 3/117(3%) 5/250 (2%) 0/100 (0%)
Lu%
veolar/bronchiolar carcinoma 1/117(1%) 6/249 (2%) 4/100 (4%)
Circulatory system
Hemangiosarcoma 1/117(1%) 2/50(1%) 2/100 (2%)
Liver
Neoplastic nodule 9/117 (8%) 9/250 (4%) 5/100 (5%)
Hepatocellular carcinoma 1/117 (1%) 3/250 (1%) 3/100 (3%)
Pancreas
Acinar cell adenoma 9/116 (8%) 19/247(8%) 2/100 (2%)
Kidne
Tubular cell tumor 0/117 (0%) 3/248(1%) 2/100 (2%)
Mized tumor 0/117 (0%) 1/249 (<1%) 2/100 (2%)
Pituitary gland
Adenoma 24/117 (21%) 41/248 (17%) 19/99 (19%)
Carcinoma 2/117(2%) 4/248 (2%) 2/99 (2%)
Adrenal gland
Cortical adenoma 0/117 (0%) 5/250 (2%) 2/100 (2%)
Pheochromocytoma, benign 39/117 (33%) +65/250 (26%) +21/100(21%)
Pheochromocytoma, malignant 3/117(3%) 5/250 (2%) 0/100 (0%)
Thyroid gland
Follicular cell adenoma 4/117 (3%) 13/246 (5%) 8/100 (8%)
Folicular cell carcinoma /117 (6%) 10/246 (4%) 4/100 (4%)
Parathyroid gland
denoma 4/110 (4%) +1/234 (<1%) 1/99 (1%)
Pancreatic islet
Islet cell adenoma 14/116 (12%) 17/247 (7%) t4/100 (4%)
Islet cell carcinoma 3/116 (3%) 5/247 (2%) 4/100 (4%)
P tial gland
Te8 uamaus cell carcinoma 0/117(0%) 1250 (0%) £ 0/100 (0%)
Testis
Interstitial cell tumor 111/117 (95%) 240/249 (96%) 92/100 (92%)
Cerebrum
Astrocytoma 2/117 (2%) 2/250 (1%) 2/100 (2%)
Zymbal gland
VCarchoma 1117 (1%) 11250 (3%) 3/100 (3%)
All sites
Malignant mesothelioma 2/117(2%) 9/250 (4%) 3/100 (3%)
Mammary gland
Adenoma 3/117 (3%) 4/250 (2%) 0/100 (0%)
Fibroadenoma 17/117 (15%) 27/250(11%) +1/100 (1%)
Adenocarcinoma 1117 (1%) 1/250 (<1%) 0/100 (0%)

(a) Incidence of neoplasms (other than those already noted) that occurred with an incidence of at least 2% in at least one group.

T P<0.05 (decrease) relative to controls (incidental tumor and Fisher exact test)
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TABLE 17. SUMMARY OF PRIMARY NEOPLASM INCIDENCE IN FEMALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS (a)

Untreated Control Amosite Amosite + PW

Integumentary system

Squamous cell papilloma 2/117 (2%) 3/250(1%) 0/100 (0%)

Sarcoma, NOS 0/117 (0%) 6/250 (2%) 1/100 (1%)

Fibroma 7117 (6%) 8/250 (3%) 3/100(3%)

Fibrosarcoma 3/117 (3%) 5/250 (2%) 1/100 (1%)

Lipoma 3/117(3%) 2/250 (1%) 0/100 (0%)
Liver

Neoplastic nodule 4/117 (3%) 107250 (4%) 4/100 (4%)
Pancreas

Acinar cell adenoma 2/116(2%) 0/249 (0%) 0/100 (0%)
Pituitary gland

Adenoma 50/117 (43%) 107/249 (43%) 39/100 (39%)

Carcinoma 2/117(2%) 11/249 (4%) 3/100(3%)
Adrenal gland

Cortical adenoma 3/117 (3%) 13/249 (5%) 4/100 (4%)

Pheochromocytoma 17/117 (15%) 27/249(11%) 1 6/100(6%)
Thyroid gland

Follicular cell adenoma 2/116 (2%) 10/247 (4%) 3/100 (3%)

Follicular cell carcinoma 7/116 (6%) 13247 (1%) 2/100 (2%)
Pancreatic Islets

Islet cell adenoma 2/116 (2%) 71249 (3%) 1/100(1%)

Islet cell carcinoma 3/1186 (3%) 7/249 (3%) 0/100 (0%)
Clitoral gland

Squamous cell carcinoma 6/117 (5%) 14/250 (6%) 7100 (7%)
Uterus

Endometrial stromal polyp 13/117 (11%) 31/250 (12%) 14/100 (14%)

Endometrial stromal sarcoma 5/117 (4%) 4/250 (2%) 0/100 (0%)
Ovary

Granulosa cell tumor 1117 (1%) 3/250 (1%) 2/100 (2%)
Brain

Astrocytoma 4/117 (3%) 4/250 (2%) 2/100 (2%)
Zymbal gland

Squamous cell carcinoma 3/117 (3%) 4/250 (2%) 3/100 (3%)
Mammary gland

Adenoma 8/117(7%) 14/250 (6%) 5/100 (5%)

Fibroadenoma T2/117 (62%) t135/250 (54%) t52/100 (52%)

Adenocarcinoma 6/117(5%) 25/250 (10%) 7/100 (7%)

(a) Incidence of neoplasms (other than those already noted) that occurred with an incidence of at least 2% in at least one group.

t P<0.05 (decrease) relative to controls (incidental tumor and Fisher exact test)
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IIT. RESULTS

Nonneoplastic Findings

A plethora of incidental lesions of aging F344
rats was found in all groups. Statistical analy-
ses showed no obvious correlation between the
incidence of specific lesion types and the type of
exposure. Histopathologic findings are summa-
rized in Appendixes A and B. Nonneoplastic le-
sions that were observed in more than 2% of the
rats in any of the study groups are as follows
(alimentary tract nonneoplastic lesions are
noted in Table 13):

1. Skin--epidermal inclusion cyst

2. Lung--chronic inflammation

3. Spleen--fibrosis, hemosiderosis, extra-

medullary hematopoeisis, lymphoid

atrophy

Lymph nodes (various)--lymphoid or reticu-

lum cell hyperplasia, lymphangiectasis,

hemorrhage, pigmentation, chronic

inflammation

5. Heart--chronic inflammation

6. Liver--degeneration, necrosis, fatty meta-
morphosis, toxic hepatitis, granuloma,
angiectasis, pigmentation, focal cellular
change

7. Bile duct (extrahepatic)--chronic inflam-
mation, mucosal hyperplasia, cysts, fibrosis

8. Pancreas (exocrine)--atrophy, hyperplasia,
ectopia; (endocrine)--hyperplasia

9. Kidney--chronic progressive nephropathy,

cysts, pigmentation

Pituitary gland--cysts, angiectasis,

hyperplasia

Adrenal gland--fatty metamorphosis,

hyperplasia

Adrenal medulla--hyperplasia

Thyroid gland--follicular cysts, C-cell

hyperplasia

Parathyroid gland--hyperplasia

Testes--seminiferous degeneration, inter-

stitial cell hyperplasia

Prostate--abscess, chronic inflammation,

glandular hyperplasia

Seminal vesicles--cysts

Ovary--follicular and parovarian cysts

Uterus--hydrometra, endometrial cyst

Mammary gland--cystic ducts, glandular

hyperplasia, galactocele

10.

11.

12.
13.

14.
15.

16.

17.
18.
19.
20.
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21.
22,

Mesentery--chronic inflammation
Eye--cataract, hemorrhage, inflammation,
retinal degeneration

Zymbal gland--cystic ducts
Bone--osteopetrosis, exostoses, marrow
hyperplasia

23.
24.

1,2-Dimethylhydrazine Dihydrochloride Dosed
Groups

Two groups of male and female rats were ex-
posed to DMH by gavage at doses of 7.5 mg/kg
for males and 15 mg/kg for females, two times
per week for a total of five doses. One group
served as a positive carcinogen control, and the
other received amosite asbestos in feed from
weaning throughout life.

Exposure of rats to DMH or amosite + DMH
was associated with a dramatically increased in-
cidence of neoplasms of the intestinal tract,
Zymbal gland, and liver in male and female rats
and kidney in female rats.

Table 18 summarizes the incidence of primary
neoplasms in rats exposed to DMH and amosite
+DMH . There were no obvious differences in
the total number of animals with primary neo-
plasms. However, there were more animals with
malignant neoplasms and fewer with benign tu-
mors in the DMH and amosite + DMH groups
than in the untreated controls. It is also note-
worthy that survival in the DMH groups was
shortened due to the presence of lethal gastroin-
testinal neoplasms.

Table 19 summarizes the numbers of rats with
primary epithelial neoplasms in the gastroin-
testinal tract by specific site and classification.
Intestinal neoplasms, particularly the adenoma-
tous polyps, were often multiple within a given
animal.

The incidence of gastrointestinal neoplasia was
dramatically increased with DMH exposure.
However, the incidence appeared to be essen-
tially similar in groups receiving DMH alone
and those receiving amosite + DMH. Further-
more, the number of animals with tumors in
either the small intestine or large intestine was
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TABLE 18. INCIDENCE OF PRIMARY NEOPLASMS IN RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Untreated Control DMH Amosite + DMH
MALES
Number of animals examined 117 125 175
Animals with primary tumors 116 (99%) 125(100%) 173 (99%)
Total primary tumors (a) 402 (3.5 357(2.9) 554(3.2)
Animals with benign tumors 115 (98%) 93 (74%) 150 (86%)
Total benign tumors (a) 277(2.4€) 174(1.9) 295 (2.0)
Animals with malignant tumors 82(70%) 110(88%) 149 (85%)
Total malignant tumors (a) 116 (1.4) 165(1.5) 231(1.6)
FEMALES
Number of animals examined 117 125 175
Animals with primary tumors 113(97%) 121(97%) 175 (100%)
Total primary tumors (a) 316(2.8) 326 (2.7 4772. 7
Animals with benign tumors 99 (85%) 74 (59%) 102 (58%)
Total benign tumors (a) 204 (2.1) 105(1.4) 1721.D
Animals with malignant tumors 74 (63%) 111 (89%) 164 (94%)
Total malignant tumors (a) 106(1.4) 192 (1.7 272(1.1)

(a) Average number of tumors per animal is in parentheses

also essentially similar in groups receiving
DMH alone and those receiving amosite +
DMH. There was no difference between groups
in time to tumor.

Evaluation of the incidence of the three cate-
gories of intestinal neoplasia (carcinoma, adeno-
carcinoma arising in an adenomatous polyp, and
adenomatous polyp) by site reveals an increased
incidence of duodenal carcinomas (P<0.01) in
the amosite + DMH exposed females compared
with that in female rats receiving DMH alone.
In the jejunum, however, this incidence is re-
versed, with more carcinomas (P<0.01) occur-
ring in the female group receiving DMH alone.
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In the large intestine, the frequency of adeno-
matous polyps and carcinomas arising in an
adenomatous polyp was greatest in the descend-
ing colon. In the cecum of male rats, the in-
cidence of carcinomas was lower in the amosite
+ DMH-exposed group than in those exposed to
DMH alone. This effect was not observed in the
female group. The appearance of carcinomas in
the ascending colon was somewhat greater in
amosite + DMH-exposed males than in males
receiving DMH alone. Adenocarcinomas arising
in an adenomatous polyp occurred more
frequently in the transverse colon of male and
female rats receiving amosite + DMH compared
with rats receiving DMH alone.



TABLE 19. NUMBER OF PRIMARY EPITHELIAL NEOPLASMS OF THE GASTROINTESTINAL TRACT IN
RATS IN THE LIFETIME FEED STUDIES OF AMOSITE ASBESTOS AND
1,2-DIMETHYLHYDRAZINEDIHYDROCHLORIDE (DMH)

Untreated Control DMH Amogite + DMH
Site/Lesion Male Female Male Female Male Female
Animals examined 117 117 125 125 175 175
Total gastrointestinal (a) 4 (4%) 2(2%) 91 (73%) 77 (62%) 117(67%) 114(65%)
Total stomach 1(1%) 1(1%) 0(0%) 3E3%) 2(1%) 1(1%)
Total small intestine 3(3%) 0(0%) 16 (13%) 14(11%) 18(10%)  23(13%)
Duodenum
Adenomatous polyp 1(1%)
Carcinoma 11(9%) 3(2%) 14 (8%) 19(11%)
Jejunum
Adenomatous polyp 1(1%)
Carcinoma 2(2%) 2(2%) 11(9%) 3(2%) 2(1%)
Adenocarcinoma in
adenomatous polyp 1(1%)
Ileum
Adenomatous polyp 1(1%)
Carcinoma 2(1%)
Adenocarcinoma in
adenomatous polyp 1(1%)
Total large intestine (a) 0(0%) 1(1%) 81 (65%) 70 (56%) 109(62%) 101 (58%)
Cecum
Adenomatous polyp 2(1%)
Carcinoma 16 (13%) 7 (6%) 6(3%) 6(3%)
Ascending colon
Adenomatous polyp 5 (4%) 7(6%) 5(3%) 8(5%)
Carcinoma 10(8%) 10 (8%) 20 (12%) 14 (8%)
Adenocarcinoma in
adenomatous polyp 2(2%) 4(3%) 3(2%) 7 (4%)
Transverse colon
Adenomatous polyp 9 (7%) 6(5%) 21(12%)  22(13%)
Carcinoma 1{1%) 2(1%) 2(1%)
Adenocarcinoma in
adenomatous polyp 8(6%) 9(7%) 20(11%) 20(11%)
Descending colon
Adenomatous polyp 1(1%) 32(26%) 27 (22%) 41(23%) 31(18%)
Carcinoma 1(1%) 3(2%) 2(1%)
Adenocarcinoma in
adenomatous polyp 21 (17%) 15(12%) 26 (15%) 22(13%)
Colon (specific portion not identified)
Adenomatous polyp 1(1%) 1(1%)
Carcinoma 4 (3%) 2(1%) 3(2%)
Adenocarcinoma in
adenomatous polyp 1(1%)
Rectum
Adenomatous polyp 1(1%)

(a) Number of animals with tumors
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III. RESULTS

Kidney Neoplasms: Almost without exception,
the renal masses associated with DMH exposure
were malignant mesenchymal or mixed malig-
nant tumors. Purely mesenchymal growths
were classified according to their morphology
(e.g., fibrosarcoma, undifferentiated sarcoma).
Those having epithelial elements or epithelial-
like elements were classified as mixed malig-
nant tumors. In early stages, these neoplasms
appeared as interstitial sclerosing growths near
the inner cortex. Collagen formation was accom-
panied by proliferating, basophilic, primitive-
appearing cells. Epithelial elements consisted of
glands, ductlike structures, or poorly differen-
tiated solid tubules. The growths were often
massive but rarely metastasized.

Table 20 summarizes the incidence of kidney
tumors in control and DMH groups. The high in-
cidence of renal neoplasms was confined almost
exclusively to exposed female rats receiving
either DMH alone or amosite + DMH (P <0.01).
The incidence for the two exposed female groups
was the same. Renal neoplasms occurred infre-
quently in male rats.

Zymbal Gland Neoplasms: Squamous cell car-
cinoma was the most commonly observed neo-
plasm in Zymbal glands. These neoplasms were
composed of proliferating eosinophilic to baso-
philic squamous epithelial cells which formed
thick fingers of tissue, masses of keratin, and
nests of sequestered cells. Some had sebaceous
features with formation of sebum but neverthe-
less were classified as squamous cell carcinomas.
Infiltration of adjacent tissues was occasionally
observed; however, metastases were rare. Other
types of tumors present in the Zymbal gland
included squamous cell papillomas and kerato-
acanthoma. These types of neoplasms are a con-
tiuum in their progression from benign to malig-
nant, and for this reason, the total number of
tumors of this organ is probably the most valid
way of comparing exposure effects. Table 21
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summarizes the number of control and DMH-
exposed rats with Zymbal gland neoplasms.

Approximately one-fourth of all rats receiving
DMH alone or amosite + DMH developed Zym-
bal gland neoplasms (P<0.01), whereas in un-
treated control animals, the occurrence was low
(1%-3%). The incidence appeared essentially
similar in the two DMH-exposed groups.

Liver Neoplasms: The classification of hepato-
cellular proliferative lesions was based on the
ILAR Monograph (1980). Table 22 summarizes
the number of control and DMH-exposed rats
with neoplastic nodules or hepatocellular carcin-
omas.

A significantly increased incidence of neoplastic
nodules and/or hepatocellular carcinomas occur-
red in groups receiving DMH alone and in
groups receiving amosite + DMH. Generally,
females had a greater incidence (P <0.01) than
males (P <0.05). These neoplasms were first ob-
served in male rats at weeks 101 (DMH) and 69
(amosite + DMH) and in female rats at weeks
60 (DMH) and 59 (amosite + DMH).

Miscellaneous Neoplasms: In several instances,
DMH exposure with or without amosite led to
statistically significant decreased incidences of
certain spontaneous neoplasms when compared
with the untreated controls, particularly of the
endocrine system (Tables A3b and B3b). These
included a reduced number of subcutaneous fi-
bromas and mammary gland tumors; pituitary
gland adenomas in females; and adrenal pheo-
chromocytomas, pancreatic acinar cell adeno-
mas, islet cell tumors, and testis interstitial cell
tumors in males. No significant differences were
observed between the DMH and amosite +
DMH groups at any anatomic site other than the
kidney (Table 23). Many animals in these two
groups died at an early date compared with the
controls.



TABLE 20. KIDNEY NEOPLASMS IN RATS IN THE TWO-YEAR FEED STUDIES OF AMOSITE ASBESTOS
AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Untreated Control DMH Amosite + DMH
MALE
0/117 (0%) 3/125 (2%) 4/173 (2%)
FEMALE
1/117 (1%) **40/124 (32%) ** 56/175 (32%)

** P <0.01 vs controls (life table and incidental tumor test)

TABLE 21. ZYMBAL GLAND NEOPLASMS IN RATS IN THE TWO-YEAR FEED STUDIES OF AMOSITE
ASBESTOS AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Untreated Control DMH Amosite + DMH

Number examined 117 125 175
MALE

Squamous cell papilloma 0(0%) * 7(6%) * 17(10%)
Carcinoma, NOS 1(1%) 23 (18%) ** 35(20%)
FEMALE

Squamous cell papilloma 0(0%) ** 12(10%) ** 14(8%)
Carcinoma, NOS 3(3%) ** 20(16%) * 23(13%)

* P<0.05 vs controls (life table and incidental tumor test)
** P<0.01 vs controls (life table and incidental tumor test)

TABLE 22. LIVER NEOPLASMS IN RATS IN THE TWO-YEAR FEED STUDIES OF AMOSITE ASBESTOS
AND 1,2.DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH)

Untreated Control DMH Amosite + DMH
Number examined 117 125 175
MALE
Neoplastic nodule 9(8%) *+ 18(14%) ** 27(15%)
Hepatocellular carcinoma 1(1%) » 9(T%) * 7(4%)
FEMALE
Neoplastic nodule 4(3%) ** 29 (23%) ** 32(18%)
Hepatocellular carcinoma 1(1%) * 10(8%) * 8(5%)

* P<0.05 vs controls (life table and incidental tumor test)
** P<0.01 vs controls (life table and incidental tumor test)
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TABLE 23. PRIMARY NEOPLASM INCIDENCE FOR RATS IN THE LIFETIME FEED STUDIES OF
AMOSITE ASBESTOS AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) (a)

Female
DMH Amosite DMH Amosite
Site/Lesion + DMH + DMH
Skin
Keratoacanthoma 0/125 (0%) 5/175 (3%) 0/125 (0%) 0/175 (0%)
Subcutaneous tissue
Fibroma 3/125 (2%) 6/175 (3%) 0/125 (0%) 0/175 (0%)
Hematopoietic system
Leukemia 20/125 (16%) 40/175 (23%) 39/125 (31%) 61/175 (35%)
Circulatory system
Hemangiosarcoma 0/125 (0%) 4/175(2%) 0/125 (0%) 0/175(0%)
Kidney
Tubular cell tumors 1/125(1%) 0/173(0%) 3/124(2%) 3175 (2%)
Sarcoma 0/125 (0%) 3/173(2%) 23/124(19%) 19/175 (11%)
Fibrosarcoma 0/125(0%) 0/173(0%) 4/124(3%) t 0/1175(0%)
Mixed tumor malignant 0/125 (0%) 1/173(1%) 9/124(7%) *  35/175(20%)
Pituitary gland
Adenoma 6/122 (5%) 12/169 (7%) 16/124 (13%) 19/175(11%)
Adrenal gland
Cortical adenoma 0/125 (0%) 0/173(0%) 2/124(2%) 4/175 (2%)
Pheochromocytoma 16/125(13%) 16/173(9%) 0/124(0%) 3/175 (2%)
Thyroid gland
Follicular cell adenoma 4/124 (3%) 10/172(6%) 4/123(3%) 6/174(3%)
Follicular cell carcinoma 3/124 2%) 3/172(2%) 2/123(2%) 1/174(1%)
-cell i 7124 (6 6/174 (3%
C-cell carcinoma /124 (6%) 10/172(6%) 1/123(1%) (3%)
Pancreatic Islets
Islet cell adenoma 0/125 (0%) 3/173(2%) 0/124(0%) 2/175(1%)
Islet cell carcinoma 0/125 (0%) 3/173(2%) 0/124(0%) 0/175 (0%)
Mammary gland
Adenocarcinoma 0/125 (0%) 0/175 (0%) 3/125 (2%) (b) 1/175(1%)
Fibroadenoma 1/125 (1%) 5/175 (3%) 13/125(10%) 18/175 (10%)
Preputial/clitoral gland
Squamous cell carcinoma 5/125 (4%) 4/178 (2%) 1/125 (1%) 3/175(2%)
Testis
Interstitial cell tumor 79/123 (64%) 125/174 (72%) -- -
Uterus
Endometrial stromal polyp 10/124(8%) 19/175(11%)
Endometrial stromal sarcoma -- - 4/124(3%) 2/175 (1%}
All sites
Mesothelioma 4/125 (3%) 6/175 (3%) 0/125 (0%) 0/175 (0%)

(a) Incidence of neoplasms (other than those already noted) that occurred with an incidence of at least 2% in at least one group

(b) Papillary adenocarcinoma
* P<0.05 (increase) relative to DMH
t P<0.05 (decrease) relative to DMH
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IV. DISCUSSION AND CONCLUSIONS
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IV. DISCUSSION AND CONCLUSIONS

Amosite asbestos was administered at a concen-
tration of 1% in the diet to male and female
F344/N rats for their lifetime, including expo-
sure of the dams to the study material. Starting
at birth, one of three groups of neonate rats from
amosite-exposed mothers were given chrysotile
asbestos (instead of amosite) by gavage until
weaning, at which time they were given the 1%
amosite diet. For all intents and purposes, this
group of rats should be regarded as being ex-
posed to amosite asbestos for their lifetime. Two
groups (control and amosite exposed) of wean-
ling rats were exposed to five biweekly doses of
1,2-dimethylhydrazine dihydrochloride (DMH),
a known intestinal carcinogen, to test the pro-
motor or cocarcinogenic effects of DMH and amo-
site asbestos.

The clinicopathologic results in these studies
showed that the ingestion of amosite asbestos
did not adversely affect the fertility of the moth-
ers or the litter size of the Fy animals. However,
the average weight at birth of the offspring from
mothers exposed to amosite asbestos before and
during gestation was slightly less (9%) than that
of the offspring of nonexposed mothers. The dif-
ference in body weights was more apparent at
weaning (15%). The effect on body weight gain
became more apparent between weaning and 8
weeks of age (males, 37% less than controls; fe-
males, 25%). The amosite asbestos-exposed rats
remained smaller throughout their life, al-
though their weight gain paralleled that of the
nonexposed rats. The mean body weight of the
preweaning (PW) male rats exposed to chrysotile
asbestos by gavage and subsequently to amosite
asbestos was slightly higher than that of rats ex-
posed to amosite alone. This may be related to
the high incidence (approximately 50%) of mor-
tality induced in the neonates by the PW tech-
nique, which would allow the remaining pups
more milk during lactation. Exposure to DMH
caused a small reduction in body weight gain in
both male and female rats.

No clinical signs were observed which could be
attributed to the ingestion of amosite asbestos.
Starting at 9 months of age, the DMH-exposed
rats showed signs attributable to DMH-related
neoplasia, but no difference was noted between
the DMH and amosite + DMH groups.
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The ingestion of 1% amosite in the diet for the
life of the rats did not adversely affect their sur-
vival. In fact, survival of female rats exposed to
amosite or of the PW group exposed to chrysotile
and amosite asbestos was slightly greater up to
week 112 than that of controls. Similarly, the
survival of male rats exposed to amosite was
slightly greater than that of controls, although
the survival of the amosite + PW group was
slightly lower,

The most plausible explanation for the increased
survival of the amosite-exposed rats is their
lower weight throughout the studies. Yu et al.
(1982) showed that F344 rats with lower body
weight caused by restricted caloric intake lived
longer than rats that were allowed to eat an un-
limited amount of food.

The survival of rats exposed to DMH was signifi-
cantly lower than that of untreated controls. It
is noteworthy that more male and female rats
that received amosite + DMH survived
throughout the studies than those that received
DMH alone. The reason for this is not known.

The survival of the rats (untreated control and
amosite exposed) in these studies compares fa-
vorably with that in other NTP studies (Hase-
man, 1983). At 112 weeks of age (age atend of a
typical 2-year study), the percent of male rats
alive in this study was: control, 74%; amosite,
80%; amosite + PW, 62%. The percent of female
rats alive at this time was: control, 61%;
amosite, 72%; amosite + PW, 69%. Haseman
(1983), in reviewing 25 NTP feed studies, found
an average 66% of control males and 73% of con-
trol females alive at 112 weeks of age.

The survival of control male rats was greater
than that of females at 112 weeks of age. In 2-
year studies involving rats, generally more fe-
males survive to the end of the study than do
males. However, the longer survival of female
rats (both untreated control and amosite ex-
posed) was clearly demonstrated after 142 weeks.

The ingestion of amosite asbestos over the life-
time of these rats did not cause a biologically sig-
nificant increase of neoplasms at any anatomic



IV. DISCUSSION AND CONCLUSIONS

site when compared with the concurrent con-
trols. The gastrointestinal tract was considered
a potential target organ based on epidemologic
studies in humans (Cooper et al, 1979) and
because the study material was administered in
the diet. The overall incidences of intestinal
neoplasms in the controls (male 4%, female 2%)
and two amosite-exposed groups (male 3% and
3%, female 2% and 3%) were low, and there were
no significant differences between exposed and
untreated control groups. Based on these ob-
servations, it is clear that the maximum tolera-
ted concentration was not exceeded. Possibly,
the rats in these studies could have tolerated ex-
posure at a higher concentration, although a
dietary concentration of 1% for the entire life of
the animal is considered substantial. In addi-
tion, nonneoplastic lesions of the gastrointesti-
nal tract were not increased. In summary, amo-
site asbestos did not cause any adverse effects in
the gastrointestinal tract in either male or fe-
male F344/N rats.

Rats exposed to DMH showed a high incidence
(60%-70%) of neoplasia of the gastrointestinal
tract, primarily in the large intestine. This high
incidence of intestinal neoplasia was unexpected
because an incidence of 15% t 5% would have
been predicted in these studies, based on a pilot
study using the same dosing regimen of DMH
(McConnell et al., 1980). In another NTP study
(NTP, 1990a), hamsters exposed to chrysotile
asbestos + DMH also failed to develop the pre-
dicted incidence of intestinal neoplasms, based
on a similar pilot study. Apparently, the neo-
plastic dose response to DMH is relatively steep,
and duplication of low incidences of intestinal
neoplasia are difficult to reproduce.

Because of the high background incidence of
DMH-induced neoplasia, it is not possible to de-
termine if amosite had a cocarcinogenic or addi-
tive effect in these studies. Female rats exposed
to amosite + DMH had a higher incidence (11%
vs. 2%) of neoplasia of the duodenum than the
DMH controls. Conversely, they had a lower in-
cidence (9% vs. 2%) of neoplasms of the jejunum;
thus, the total number of animals with neo-
plasms of the small intestine was similar. The
same situation was observed in the large in-
testine of male rats. The rats exposed to DMH
alone had a higher incidence (13% vs. 3%) of
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carcinoma of the cecum but a lower incidence
(14% vs. 25%) of neoplasms of the transverse
colon. Overall, the data suggest that amosite as-
bestos had neither a cocarcinogenic nor protec-
tive effect on the carcinogenic potential of DMH.

The morphologic appearances of the neoplasms

induced by DMH were similar to those described

previously in rats exposed to hydrazine com-
pounds (Pozharisski, 1975). In addition, the few
intestinal neoplasms that occurred in the control
and amosite (no DMH) rats were of the same
morphologic types as those induced by DMH.
The neoplasms observed in the kidney, liver, and
Zymbal gland in DMH-exposed rats were con-
sistent with those reported for these types of in-
testinal carcinogens (Ward, 1975).

A significantly (P <0.05) increased incidence of
C-cell carcinomas of the thyroid gland occurred
in amosite-exposed male rats. This effect was
not observed in the amosite + PW male rats,
and the overall incidence of total benign and ma-
lignant C-cell neoplasms was similar in control
and exposed groups. Therefore, this effect is not
considered to be related to amosite exposure.

The incidences of monocytic leukemia (syno-
nyms: mononuclear cell leukemia, Fischer rat
leukemia) were increased in amosite (43%)
(P<0.05) and amosite + PW (49%) (P<0.01)
male rats compared with that in controls (32%).
The incidences of monocytic leukemia in male
control groups in other studies of the asbestos
initiative were 36% in tremolite, 36% in cro-
cidolite, and 42% in short-range chrysotile as-
bestos. This increased incidence was not ob-
served in exposed female rats. Coleman et al.
(1977) reported an incidence of nearly 30% in
male F344 rats within the age group of 24-40
months. In 2-year-old F344 rats, Goodman et al.
(1979) reported 12% of males and nearly 10% of
females had lymphoma or leukemia, a much
lower incidence than in the current studies. It is
apparent from the current studies and the
above-cited studies that the incidence of leuke-
mia increases rapidly after 2 years of age. In
view of considerable variation in the leukemia
incidence and the fact that the amosite-exposed
male rats survived longer, thereby losing statis-
tical significance with life table analysis, it is
doubtful that the increase in the incidence of
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leukemia is compound related. More important-
ly, an increased incidence of neoplasia was not
observed in target organs (gastrointestinal tract
and mesothelium). Even though it is known
that certain types of asbestos are absorbed
through the gastrointestinal tract (Cook and
Olson, 1979; Sebastien et al., 1980), it is difficult
to envision how asbestos given orally could
cause an increase in leukemia without causing
an increase in neoplasms in the target tissues.

In summary, these effects represent only a mod-
ulation of neoplasms that occur in concurrent
control groups and are known to occur in his-
torical control rats of this strain. No uncommon
or unique neoplasms were observed in any of the
amosite-exposed groups. In addition, the bio-
logic importance of the neoplasms in the absence
of target organ neoplasia is questionable.

A large variety of nonneoplastic lesions, pri-
marily lesions of aging, were observed in all
groups. There was no obvious correlation be-
tween exposure and specific lesions. Therefore,
amosite at the concentration of 1% in the diet did
not appear to cause any overt toxicity. The de-
crease in initial body weight and body weight
gain may or may not be considered a toxic effect,
depending on one’s viewpoint, particularly since
the amosite-exposed rats lived longer.

Studies involving the long-term ingestion of
other types of asbestos are few. Donham et al.
(1980) reported equivocal tumor results in the
intestine of F344 rats that were fed a diet con-
taining 10% chrysotile for their lifetime. Al-
though a significant (P<0.05) increase in the
number of neoplasms in exposed animals was
not observed, the authors believed that there
was a trend toward increased colon lesions in
general. They cited evidence of penetration of
asbestos into the colonic mucosa and possible cy-
totoxicity to colonic tissues and suggested a rela-
tionship to peritoneal mesothelioma. Another
equivocal study is that reported by Gibel et al.
(1976), who described increases in malignant
neoplasms in the lung, kidney, liver, and retic-
uloendothelial system but not in intestinal neo-
plasia in Wistar rats fed asbestos filter material
(20 mg/day) for 8-14 months. Cunningham et al.
(1977) reported two studies (24 months or 30
months) in which Wistar male rats were admin-
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istered 1% chrysotile asbestos in the diet. These
authors concluded that trace amounts of
ingested asbestos can penetrate the walls of the
gastrointestinal tract, but evidence of carcino-
genicity was inconclusive. No evidence of carci-
nogenicity was found by Gross et al. (1974), who
fed rats a diet containing 5% chrysotile asbestos
for 21 months. Bolton et al. (1982) exposed
groups of 22-24 male HAN SPF Wistar-derived
rats to amosite, crocidolite, or UICC standard
reference chrysotile (similar to intermediate-
range chrysotile) asbestos in the diet at a rate of
approximately 250 mg/rat per week for 25
months and monitored the rats for the re-
mainder of their lifespan. They concluded that
no significant adverse effects occurred as a re-
sult of ingestion of any of these forms of asbestos.
Previous NTP asbestos studies in rats in which
chrysotile (NTP 1985a) or crocidolite (NTP,
1988) was administered orally with and without
DMH did not show any indication of a carcino-
genic response.

A corollary study to this investigation was con-
ducted in Syrian golden hamsters (NTP, 1985b).
The exposure regimen was similar, in that 252
male and 254 female hamsters were exposed to
1% amosite asbestos (same source as in the cur-
rent studies) in their diet for their natural life-
span. There was no adverse effect on body
weight gain or survival, and no amosite-related
neoplasms were observed.

In another study, groups of 30 male and 30 fe-
male hamsters were exposed via drinking water
for their lifetime to amosite asbestos, mine tail-
ings, beach rock, or Lake Superior drinking
water (Smith et al.,1980). No adverse effects on
body weight or survival were observed for any of
the groups. One peritoneal mesothelioma, one
pulmonary carcinoma, and two early squamous
cell carcinomas of the nonglandular stomach
were found in the hamsters exposed to amosite.
The authors concluded that the study was “es-
sentially negative.” A subsequent study in rats
in which similar materials were used also failed
to elicit a carcinogenic response (Hilding et al.,
1981).

Except for the studies of Donham et al. (1980),
Smith et al. (1980), Bolton et al. (1982), and the
NTP studies, the other studies were conducted
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with relatively small numbers of animals. Also,
some were conducted for an insufficient period of
time to study adequately the carcinogenic
potential of ingested asbestos.

A long-term study of amosite asbestos was de-
signed to determine the promotor potential of as-
bestos (Ward et al., 1980). Six-week-old male
F344 rats were exposed three times per week for
10 weeks to 1 mg amosite asbestos in saline via
gavage. Once per week during this same period,
half of the rats received subcutaneous injections
of 7.4 mg/kg azoxymethane (AOM), a known in-
testinal carcinogen in animals which produces
effects similar to DMH. The rats were allowed to
live out their lifespan or until 94-95 weeks of
age, at which time they were killed. The authors
reported an intestinal tumor incidence of 66.7%
in AOM alone, 77.1% for amosite + AOM, and
32.6% for amosite alone. They concluded that
although amosite did not significantly add to the
incidence of AOM-induced intestinal neoplasia,
amosite alone caused a relatively high incidence
of intestinal neoplasia. There was no untreated
control group to compare with the exposed
groups, however; in addition, these results
should be viewed with some suspicion because
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the authors also reported a 14% incidence of
Zymbal gland tumors in the rats exposed to amo-
site alone. The historical incidence of Zymbal
gland tumors in the NTP Program is about 1%
for 2-year studies and 3% for lifetime studies, in-
dicating that this is a relatively rare neoplasm.
AOM, however, is known to induce Zymbal
gland tumors with a single dose of 5.1 mg/kg in
male F344 rats, producing a 14% incidence of tu-
mors in this organ (Ward, 1975); in this study,
5.1 mg/kg AOM also caused a 24% incidence of
intestinal neoplasia. A possible explanation for
the incidence of Zymbal gland tumors in the
amosite groups is that they were inadvertently
exposed to AOM. If this occurred, these rats
would also be expected to show a high incidence
of intestinal neoplasms.

Under the conditions of these feed studies, amo-
site asbestos was not overtly toxic, did not affect
survival, and was not carcinogenic when in-
gested at a concentration of 1% in the diet by
male or female F344/N rats The cocarcinogenic
studies using DMH were considered inadequate
because of the high incidence of DMH-induced
intestinal neoplasia in both the amosite asbes-
tos-exposed and nonexposed groups.
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE (a)

Untreated Control DMH 1% Amosite
Animalsinitially in study 117 125 250
Animals necropsied 117 125 250
Animals examined histopathologically 117 125 249
INTEGUMENTARY SYSTEM

*Skin a1n (125) (250)

Carcinoma in-situ, NOS 1 (0%)
Squamous cell papilloma 1 (1%) 6 (2%)
Squamous cell carcinoma 1 (1%) 4 (2%)
Basal cell tumor 1 (1% 1 (0%)
Basal cell carcinoma 3 (3%) 7 (3%)
Trichoepithelioma 1 (1%)
Keratoacanthoma 4 (3%) 17 (1%
Fibroma 2 (1%)
Fibrosarcoma 3 3% 1 (1%) 4 (2%)
Myxoma 1 (0%)
Osteosarcoma 1 (0%)
Neurofibrosarcoma 1 (1%)

*Subcut tissue (11N (125) (250)
Sarcoma, NOS 4 (3%) 1 (1%) 2 (1%)
Sarcoma, NOS, invasive 1 (0%)
Fibroma 18 (15%) 3 2% t31 (12%)
Fibrosarcoma 4 (3%) 5 (2%)
Lipoma 2 (2%) 2 (1%)
Liposarcoma 1 (1%) 1 (0%)
Neurofibroma 3 3%) 1 (1%) 5 (2%)
Neurofibrosarcoma 1 (1%)

RESPIRATORY SYSTEM

*Nasal cavity (a1 (125 (250)
Fibrosarcoma 1 (1%)

#Trachea (n (125) (248)
C-cell carcinoma, invasive 1 (0%)

#Lung/bronchiole (1n (125) (249)
Papillary adenocarcinoma 1 (0%

#Lung 117 (125) (249)
Carcinoma, NOS, metastatic 1 (1%) 1 (0%
Squamous cell carcinoma, metasta 1 (0%)
Adenoca in adenomatous polyp, met 1 (1%)

Alveolar/bronchiolar adenoma 1 (1%) 2 (1%)
Alveolar/bronchiolar carcinoma 1 (1% 1 (1%) 6 (2%)
C-cell carcinoma, metastatic 1 (1%) 2 (1%)

Mucinous cystadenoca, metastatic 1 (1%)

Pheochromocytoma, metastatic 2 (2%) 4 (2%)
Sarcoma, NOS, metastatic 3 3% 1 (0%)
Liposarcoma, metastatic 1 (1%) 3 (1%
Osteosarcoma, metastatic 1 (1%)
Neurofibrosarcoma, metastatic 1 (1%)
HEMATOPOIETIC SYSTEM

*Multiple organs a1n (125) (250)
Malig. lymphoma, lymphocytic type 2 (1%)
Malig. lymphoma, histiocytic type 2 (2%) 2 (2%) 1 (0%)
Myelomonocytic leukemia 1 (0%)
Monocytic leukemia 36 (31%) 18 (14%) 103 (41%)

#Bone marrow n (110) (248)
Liposarcoma, invasive 2 (2%)
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE

(Continued)
Untreated Control DMH 1% Amosite
HEMATOPOIETIC SYSTEM (Continued) (249

#Spleen amm (124) )
Fibrosarcoma 1 (0%)
Mesothelioma, metastatic 1 (0%)

#Mandibular 1. node 1in (125) (249)
C-cell carcinoma, metastatic 1 (0%)
Sarcoma, NOS, invasive 1 (0%)
Fibrosarcoma, invasive 1 (0%)

#Cervical lymph node a1n (125) (250)
C-cell carcinoma, metastatic 1 (1%)

#Mediastinal 1. node (117 (125) (249)
Alveolar/bronchiolar carcinoma, invasive 1 (1%)

#Celiac lymph node (117) (125) (250)
Mucinous cystadenoca, metastatic 2 (2%)

#Pancreatic lymph node an (125) (250)
Mucinous cystadenoca, metastatic 1 (1%)

#Mesenteric lymph node (11 (125) (250)
Mucinous cystadenoca, metastatic 1 (1%)

#Liver (117 (125) (249)
Monocytic leukemia 2 (2%) 2 (2%) 3 (1%)

#Ileum (117N 125) (249)
Malig. lymphoma, histiocytic type 1 (0%)

#Thymus (80) (83) (171)
Carcinoma, NOS 1 (1%)
Squamous cell carcinoma 1 (1%)

CIRCULATORY SYSTEM

*Subcut tissue 117) (125) (250)
Hemangiosarcoma 1 (0%

#Spleen (117 (124) (249)
Hemangiosarcoma 1 (1%) 2 (1%)

DIGESTIVE SYSTEM

*Mouth (11n (125) (250)
Keratoacanthoma 1 1%

*Qral mucous membrane (117 (125) (250)
Squamous cell carcinoma 2 (1%)
Basal cell carcinoma 1 (0%)

*Hard palate a1n (125) (250}
Squamous cell papilloma 1 (0%
Squamous cell carcinoma 1 0%)

*Lip (117) (125) (250)
Squamous cell papilloma 1 (1%)

Basal cell tumor 1 (1%)

#Salivary gland (117) (124) (245)
Carcinoma, NOS 1 (0%)
Sarcoma, NOS 1 (1%) 2 (1%)
Sarcoma, NOS, invasive 1 (1%)

Fibrosarcoma 1 (1%) 2 (1%)
Fibrosarcoma, invasive 1 (0%

#Liver (117 (125) (249)
Neoplastic nodule 9 8% 18 (14%) 9 (4%)
Hepatocellular carcinoma 1 (1%) 9 (71%) 3 (1%
Osteosarcoma 1 (1%)
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TABLE Ala, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME

FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE

(Continued)
Untreated Control DMH 1% Amosite
DIGESTIVE SYSTEM (Continued)

#Pancreas (116) (125) (247)

Adenocarcinoma, NOS, metastatic 1 (1%)
Acinar cell adenoma 9 (8%) 19 (8%)
Acinar cell carcinoma 2 (2%) 2 (1%
Mixed tumor, benign 2 (1%)
Mesothelioma, metastatic 1 (0%)
Neurofibrosarcoma, metastatic 1 (1%)

#Pancreatic duct (116) (125} (247)
Carcinoma, NOS 1 (1%) 1 (0%)

#Stomach an (125) (249)
Adenocarcinoma, NOS 1 (1%)

Adenomatous polyp, NOS 1 (0%)
Leiomyosarcoma 1 (0%)

#Gastric mucosa awm (125) (249)
Carcinoma in-situ, NOS 1 (0%)

#Duodenum (117 (125) (249)
Adenocarcinoma, NOS 2 (2%)

Mucinous cystadenocarcinoma 6 (5%)
Signet ring carcinoma 3 (2%)
Leiomyoma 1 (0%)
Leiomyosarcoma 1 (1%)

#Jejunum (117 (125) (249)
Adenomatous polyp, NOS 1 (1%)

Adenoca in adenomatous polyp 1 0%
Mucinous cystadenocarcinoma 2 (2%) 2 (2%)
Leiomyosarcoma 1 (1%) 1 (0%)

#lleum (117) (125) (249)
Carcinoma, NOS 1 (1%)

Adenocarcinoma, NOS 1 (1%)
Adenomatous polyp, NOS 1 (1%)

#Colon (11D (125) (249)
Adenomatous polyp, NOS 1 (1%) 1 (0%)
Adenoca in adenomatous polyp 1 (1%)

#Cecum (117 (125) (249)
Adenocarcinoma, NOS 4 (3%)

Mucinous cystadenocarcinoma 7 (6%)

Signet ring carcinoma 5 4%)

Leiomyoma 1 (0%)
Leiomyosarcoma 1 (1%

#Ascending colon nn (125) (249)
Carcinoma in-gitu, NOS 2 (2%) 1 (0%)
Adenocarcinoma, NOS 5 (4%

Adenomatous polyp, NOS 5 (4%)
Adenoca in adenomatous polyp 2 (2%
Mucinous cystadenocarcinoma 2 (2%
Signet ring carcinoma 1 (1%)

#Transverse colon (117 (125) (249)
Adenomatous polyp, NOS 9 (1%)

Adenoca in adenomatous polyp 8 (6%)
Mucinous cystadenocarcinoma 1 (1%)

#Descending colon (17 (125) (249)
Adenomatous polyp, NOS 32 (26%) 2 (1%)
Adenoca in adenomatous polyp 21 (17%)
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE

(Continued)
Untreated Control DMH 1% Amosite
URINARY SYSTEM
#Kidney (117 (125) (248)
Transitional cell carcinoma 1 (1%)
Tubular cell adenoma 2 (1%)
Tubular cell adenocarcinoma 1 (1%) 1 (0%)
Sarcoma, NOS 1 (0%)
Lipoma 1 (0%)
Mixed tumor, malignant 1 (0%)
Neurofibrosarcoma 1 (1%)
#Kidney/tubule ain (125) (248)
Carcinoma, NOS 1 (0%)
ENDOCRINE SYSTEM
#Pituitary (117 (122) (248)
Carcinoma, NOS 2 (2%) 4 (2%)
Adenoma, NOS 24 (21%) 6 (5%) 41 (16%)
#Adrenal (1 (125) (249)
Cortical adenoma 5 (2%)
Pheochromocytoma 39 (33%) 16 (13%) 65 (26%)
Pheochromocytoma, malignant 3 (3%) 5 (2%)
Ganglioneuroma 1 (0%)
#Periadrenal tissue (117) (125) (249)
Tubular cell adenocarcinoma, inv 1 (0%)
#Thyroid (1n (124) (246)
Follicular cell adenoma 4 (3%) 4 (3%) 13 (5%)
Follicular cell carcinoma T (6%) 3 (2%) 10 (4%)
C-cell adenoma 16 (14%) 2 (2%) 26 (11%)
C-cell carcinoma 11 (9%) 7 (6%) 50 (20%)
#Parathyroid (110) (119) (234)
Adenoma, NOS 4 (4%) 1 (1%) 1 (0%)
C-cell carcinoma, invasive 1 (1%) 1 (0%)
#Pancreatic islets (116) (125) (247)
Islet cell adenoma 14 (12%) 17 (7%)
Islet cell carcinoma 3 (3%) 5 (2%)
REPRODUCTIVE SYSTEM
*Mammary gland (117 (125) (250)
Adenoma, NOS 3 (3%) 4 (2%)
Adenocarcinoma, NOS 1 (1%) 1 (0%)
Papillary adenocarcinoma 1 (0%
Sarcoma, NOS, invasive 1 (0%)
Fibrosarcoma 1 (0%
Fibroadenoma 17 (15%) 1 (1%) 27 (11%)
*Preputial gland (117 (125) (250)
Carcinoma, NOS 6 (5%) 5 (4%) 9 (4%)
Squamous cell carcinoma 1 (0%)
#Prostate (117 (123 (249)
Squamous cell carcinoma 1 (0%)
Lipoma 1 (1%)
Liposarcoma, metastatic 1 (1%)
*Seminal vesicle ain (125) (250)
Mucinous cystadenocarcinoma 1 (1%
#Testis 17y (123) (249)
Interstitial cell tumor 111 (95%) 79 (64%) 240 (96%)
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE

(Continued)
Untreated Control DMH 1% Amosite
REPRODUCTIVE SYSTEM (Continued)

*Epididymis (n (125) (250)
Lipoma 1 (0%)
Mesothelioma, invasive 1 (1%)

*Scrotum a1 (125) (250)
Keratoacanthoma 1 (1%

Mesothelioma, invasive 1 (1% 1 (0%)
NERVOUS SYSTEM

#Brain/meninges (11n (125) (250)
Meningioma 1 1%

#Cerebrum 11n (125) (249)
Carcinoma, NOS, invasive 1 (1%) 2 (1%)
Astrocytoma 2 2%) 1 (1%) 2 (1%)

#Cerebellum (117 (125) (249)
Astrocytoma, invasive 1 (19%) 1 (0%

*Cauda equina (117 (125) (250)
Liposarcoma, invasive 1 (1%)

SPECIAL SENSE ORGANS

*Eye/lacrimal gland an (125) 1250)
Carcinoma, NOS 1 (1%)

*Ear a1n (125) (250)
Squamous cell carcinoma 1 (1%

*Ear canal (117 (125) (250)
Squamous cell papilloma 1 (1%) 1 0%)
Squamous cell carcinoma 1 (1%)

*Zymbal gland (11n (125) (250)
Carcinoma, NOS 1 (1% 23 (18%) T (3%)
Squamous cell papilioma 7 (6%} 2 (1%)
Adenoma, NOS 1 (0%)
Keratoacanthoma 3 2%)

MUSCULOSKELETAL SYSTEM

*Skull (117 {125} (250)
Osteoma 1 (1% 1 (0%)

*Vertebra 117 (125) (250)
Liposarcoma 1 (0%
Liposarcoma, invasive 1 (1%

*Vertebral column (117 (125) (250)
Liposarcoma 1 (1%)

*Thoracic vertebra (11D (125) (250)
Osteosarcoma 1 (0%)

*Tibia (117 (125) (250)
Neurofibrosarcoma 1 (1%

*Muscle of leg (117) (125) (250)
Rhabdomyosarcoma 1 (1%)

BODY CAVITIES

*Mediastinum (17 (125 (250)
Squamous cell carcinoma, metasta 1 (1%

Alveolar/bronchiolar carcinoma, invasive 1 (1%
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE
(Continued)

Untreated Control DMH 1% Amosite

BODY CAVITIES (Continued)

*Abdominal cavity (11mn (125) (250)

Mucinous cystadenocarcinoma, metastatic 2 (2%)
Sarcoma, NOS 1 (1%)
Sarcoma, NOS, invasive 1 (0%

*Abdominal wall 11n (125) (250)
Osteosarcoma, metastatic 1 (1%)

*Peritoneum (1n (125) (250)
Sarcoma, NOS 1 (0%
Mesothelioma, invasive 1 (0%

*Mesentery (117 (125) (250)
Sarcoma, NOS 1 (1%

Fibrosarcoma, metastatic 1 (1%)
Mesothelioma, malignant 2 (1%)

*Tunica vaginalis (117 (125) 2500
Mesothelioma, NOS 1 (0%)
Mesothelioma, malignant 2 (2%) 4 (3%) 7 (3%)

ALL OTHER SYSTEMS
*Multiple organs 11n (125) (250)
Carcinoma, NOS, invasive 1 (1%)
Carcinoma, NOS, metastatic 1 (1%)
Squamous cell carcinoma, invasiv 1 (0%)
Adenocarcinoma, NOS, metastatic 5 (4%)
Tubular cell adenocarcinoma, met 1 (0%)
C-cell carcinoma, metastatic 1 (0%)
Mucinous cystadenocarcinoma, metastatic (T%)
Signet ring carcinoma, metastati (6%)
Sarcoma, NOS, invasive 1 (1%) (1%
Fibrosarcoma, invasive
Mesothelioma, invasive 1 (1%) 3 (2%)
Mesothelioma, metastatic 1 (1%) 1%)
Osteosarcoma, metastatic
Orbital region
Sarcoma, NOS 1
Back
Basal cell carcinoma 1
Shoulder
Osteosarcoma 1
Flank
Rhabdomyosarcoma 1
Sacral region
Neurofibroma 1
Hip
Osteosarcoma 1
Axill
Fibroma 1
Fibrosarcoma 1
Leg
Osteosarcoma 1

- -3 O

(0%)
(0%}
(3%)
(0%)
(0%)

—
—— ] e
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TABLE Ala. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH, 1% AMOSITE

(Continued)
Untreated Control DMH 1% Amosite
ANIMAL DISPOSITION SUMMARY
Animals initially in study 117 125 250
Natural death 15 20 30
Moribund sacrifice 95 92 190
Terminal sacrifice 7 13 29
Accidentally killed, NOS 1
TUMOR SUMMARY

Total animals with primary tumors** 116 125 249
Total primary tumors 402 357 841
Total animals with benign tumors 115 93 244
Total benign tumors 277 174 547
Total animals with malignant tumors 82 110 201
Total malignant tumors 116 165 284
Total animals with secondary tumors# # 20 36 33
Total secondary tumors 27 41 43

Total animals with tumors--
uncertain benign or malignant 9 18 10
Total uncertain tumors 9 18 10

(a) DMH indicates a group receiving five doses of 7.5 mg/kg 1,2-dimethylhydrazine dihydrochloride by gavage in pH 5 acetate
buffer,

t Multiple occurrence of morphology in the same tissue; the tissue is counted once only

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically
** Primary tumors: all tumors except secondary tumors

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE Alb. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE + DMH (a)

1% Amosite + PW

1% Amosite + DMH

Animals initially in study 100 175
Animals necropsied 100 175
Animals examined histologically 100 (174)
INTEGUMENTARY SYSTEM
*Skin (100) (175)
Squamous cell papilloma 5 (56%) 1 (1%)
Squamous cell carcinoma 1 (1%
Basal cell carcinoma 4 (4%) 1 (1%)
Trichoepithelioma 2 2%)
Keratoacanthoma 2 (2%) 5 (3%)
Fibrosarcoma 2 (1%)
*Subcut tissue (100) (175)
Squamous cell carcinoma 1 (1%)
Sarcoma, NOS 5 (5%) 1 (1%)
Fibroma 11 (11%) 6 (3%)
Fibrosarcoma 1 (1%) 1 (1%)
Lipoma 1 (1%)
Osteosarcoma 1 (1%)
Neurofibroma 1 (1%)
Neurofibrosarcoma 2 2%)
RESPIRATORY SYSTEM
#Lung (100) (173)
Carcinoma, NOS, metastatic 1 (1%)
Hepatocellular carcinoma, metast 1 (1%)
Alveolar/bronchiolar adenoma 1 (1%)
Alveolar/bronchiolar carcinoma 4 (4%) 2 (1%)
Interstitial cell tumor, metasta 1 (1%}
Pheochromocytoma, metastatic 1 (1%)
Fibrosarcoma, metastatic 1 (1%)
Osteosarcoma, metastatic 1 (1%)
HEMATOPOIETIC SYSTEM
*Multiple organs (100) (175)
Malig. lymphoma, histiocytic type 1 (1%)
Monocytic leukemia 47 (47%) 37 (21%)
#Spleen (100) (172)
Adenocarcinoma, NOS, metastatic 1 (1%)
Fibrosarcoma 1 (1%)
Mesothelioma, metastatic 1 (1%)
#Mandibular 1. node (100) (173)
Neurofibrosarcoma, metastatic 1 (1%)
#Cervical lymph node (100) (173)
Carcinoma, NOS, metastatic 1 (1%)
#Mediastinal 1. node (100) (173)
Mesothelioma, metastatic 1 (1%)
#Celiac lymph node (100) (173
Adenocarcinoma, NOS, metastatic 1 (1%)
Mucinous cystadenocarcinoma, metastatic 2 (1%)
#Lumbar lymph node {100) (173)
Pheochromocytoma, metastatic 1 (1%)
#Mesenteric lymph node (100) (173)
Mucinous cystadenocarcinoma, metastatic 2 (1%)
Signet ring carcinoma, metastati 2 (1%)
#1leocolic lymph node (100) (173)
Mucinous cystadenocarcinoma metastatic 1 (1%)
#Liver (100) (173)
Monocytic leukemia 2 3 (2%0
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TABLE Alb. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE + DMH (Continued)

1% Amosite + PW 1% Amosite + DMH
CIRCULATORY SYSTEM

*Mediastinum (100) (175)
Hemangiosarcoma 1 (1%)

*Subcut tissue (100) (175)
Hemangiosarcoma 2 (19%)

#Spleen (100) (172)
Hemangiosarcoma 2 (2%)

Hemangiopericytoma, malignant 1 (1%)

#Liver (100) (173)
Hemangioma 1 (1%)
Hemangiosarcoma 1 (1%)

DIGESTIVE SYSTEM

*Hard palate (100) (175)
Squamous cell papilloma 1 (1%)

#Salivary gland (100) (171)
Sarcoma, NOS, invasive 1 (1%)

Fibrosarcoma, invasive 1 (1%)

#Liver (100) (173)
Neoplastic nodule 5 (5%) 27 (16%)
Hepatocellular carcinoma 3 3% T (4%)
Alveolar/bronchiolar carcinoma, metasta 1 (1%)

Sarcoma, NOS 2 1%
Lipoma 1 (1%

#Pancreas (100) (173)
Acinar cell adenoma 2 (2%) 5 (3%)
Acinar cell carcinoma 1 (1%)

*Pharynx (100) (175)
Squamous cell papilloma 1 (1%)

#Esophagus (100) (173)
Squamous cell papilloma 1 (1%)

#Stomach (100) (173)
Adenocarcinoma, NOS 1 (1%)
Adenocarcinoma in adenomatous polyp, met 1 (1%)
Mucinous cystadenocarcinoma 1 (1%)

#Duodenum (100) (173)
Carcinoma, NOS 1 (1%
Adenocarcinoma, NOS 9 (5%)
Adenomatous polyp, NOS 1 (1%)
Mucinous cystadenocarcinoma 1 (1%) 4 (2%

#Jejunum (100) (173)
Mucinous cystadenocarcinoma 3 (2%)
Mucinous cystadenocarcinoma, metastatic 1 (1%)
Leiomyosarcoma 2 (2%)

#Colon (100) (173)
Carcinoma in-situ, NOS 1 (1%)
Mucinous cystadenocarcinoma 1 (1%)

#Cecum (100) (173)
Adenocarcinoma, NOS 2 (1%)
Adenomatous polyp, NOS 1 (1%) 2 (1%)
Mucinous cystadenocarcinoma 1 (1%)
Signet ring carcinoma 3 (2%)
Leiomyoma 1 (1%)

#Ascending colon (100) (173)
Carcinoma in-situ, NOS 1 (1%
Adenocarcinoma, NOS 3 (2%)
Adenomatous polyp, NOS 5 (3%
Adenoca in adenomatous polyp 3 (2%)
Mucinous cystadenocarcinoma 14 (8%)
Signet ring carcinoma 2 (1%)
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TABLE Alb. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE + DMH

(Continued)
1% Amosite + PW 1% Amosite + DMH
DIGESTIVE SYSTEM (Continued)

#Transverse colon (100) (173)
Adenocarcinoma, NOS 1 (1%)
Adenomatous polyp, NOS 21 (12%)
Adenocarcinoma in adenomatous polyp 20 (12%)
Mucinous cystadenocarcinoma 1 (1%)

#Descending colon (100) (173)
Adenomatous polyp, NOS 41 (24%)
Adenocarcinoma in adenomatous polyp 1 1% 26 (15%)
Mucinous cystadenocarcinoma 3 (2%)

URINARY SYSTEM
#Kidney (100) (173)
Alveolar/bronchiolar carcinoma, metasta 1 (1%)
Tubular cell adenoma 1 (1%)
Tubular cell adenocarcinoma 1 (1%)
Sarcoma, NOS 3 2%
Mixed tumor, benign 2 (2%)
Mixed tumor, malignant 1 (1%)

#Urinary bladder (100) (172)

Adenomatous polyp, NOS 1 (1%)
ENDOCRINE SYSTEM

#Pituitary (99) (169)
Carcinoma, NOS 2 (2%)

Adenoma, NOS 19 (19%) 12 (7%)

#Adrenal (100) (173)
Cortical adenoma 2 (2%)

Pheochromocytoma 21 (21%) 16 (9%)
Pheochromocytoma, malignant 2 (1%)

#Thyroid (100) (172)
Follicular cell adenoma 8 (8%) 10 (6%)
Follicular cell carcinoma 4 (4%) 3 2%)
C-cell adenoma 11 (11%) 9 (5%)
C-cell carcinoma 14 (14%) 10 (6%)

#Parathyroid (99) (168)
Adenoma, NOS 1 (1%) 1 (1%)

#Pancreatic islets (100) (173)

[slet cell adenoma 4 (4%) 3 (2%) -
Islet cell carcinoma 4 (4%) 3 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (100) (175)
Papillary adenoma 1 (1%)

Fibroadenoma 1 (1%) 5 (3%)

*Preputial gland (100) (175)
Carcinoma, NOS 4 (2%)

#Prostate (100) (172)
Adenocarcinoma, NOS 1 (1%)

*Coagulating gland (100) (175)
Adenoma, NOS 1 (1%)

#Testis (100) (172)
Interstitial cell tumor 92 (92%) 125 (72%)
Interstitial cell tumor, maligna 1 (1%

*Epididymis (100) (175)
Mesothelioma, invasive 1 (1%)

*Scrotum (100) (175)
Mesothelioma, invasive 1 (1%)
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TABLE Alb. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE + DMH

(Continued)
1% Amosite + PW 1% Amosite + DMH
NERVOUS SYSTEM

#Cerebrum (100) (171)

Astrocytoma 2 (2%)
SPECIAL SENSE ORGANS

*Harderian gland (100) (175)
Carcinoma, NOS 1 (1%)

*Ear canal (100) (175)
Squamous cell papilloma 1 (1%)

*Zymbal gland (100) (175)
Carcinoma, NOS 3 (3%) 35 (20%)
Squamous cell papilloma 17 (10%)
Keratoacanthoma 3 (2%)

MUSCULOSKELETAL SYSTEM

None

BODY CAVITIES

*Abdominal cavity (100) (175)
Lipoma I (1%)

*Pleura (100) (175
Alveolar/bronchiolar ca, metasta 1 (1%)

*Mesentery (100) (175)
Adenocarcinoma, NOS, invasive 1 (1%)
Adenocarcinoma in adenomatous polyp, met 2 (1%)
Mesothelioma, metastatic 1 (1%)

*Tunica vaginalis (100) (175)
Mesothelioma, NOS 1 (1%)
Mesothelioma, malignant 3 (3%) 5 (3%

ALL OTHER SYSTEMS

*Mulitiple organs (100) (175)
Adenocarcinoma, NOS, metastatic 7 (4%)
Alveolar/bronchiolar carcinoma, invasive 1 (1%)

Alveolar/bronchiolar carcinoma, metasta 1 (1%)

Mucinous cystadenocarcinoma, metastatic 10 (6%)

Signet ring carcinoma, invasive 1 (1%)

Sarcoma, NOS, invasive 1 (1%) 1 (1%)

Mesothelioma, invasive 3 3%) 3 (2%)

Mesothelioma, metastatic 1 (1%
Mesentery of colon

—

Mucinous cystadenocarcinoma, metastatic
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TABLE Alb. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE + DMH

(Continued)
1% Amosite + PW 1% Amosite + DMH
ANIMAL DISPOSITION SUMMARY
Animals initially in study 100 175
Natural death 11 22
Moribund sacrifice 83 128
Terminal sacrifice 6 25
TUMOR SUMMARY
Total animals with primary tumors** 99 173
Total primary tumors 310 554
Total animals with benign tumors 95 150
Total benign tumors 192 295
Total animals with malignant tumors 84 149
Total malignant tumors 113 231
Total animals with secondary tumors# # 12 40
Total secondary tumors 14 49
Total animals with tumors--
uncertain benign or malignant 5 28
Total uncertain tumors 5 28

(a) DMH indicates a group receiving five doses of 7.5 mg/kg 1,2-dimethylhydrazine dihydrochloride by gavage in pH b acetate
buffer; PW indicates a group administered 0.47 mg/g chrysotile asbestos daily by gavage for 3 weeks beginning at birth.

¢ Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically
** Primary tumors: all tumors except secondary tumors

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE LIFETIME FEED
STUDY OF AMOSITE ASBESTOS: CONTROL
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Tissue examined microscopically

Required tissue not examined microscopically
Tumor incidence

Necropsy, no autolysis, no microscopic examination
Animal missexed
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No tissue information submitted
Necropsy, no histology due to protocol

Autolysis

: Animal missing

No necropsy performed




TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ANIMAL
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Z+
2+
Z +
2+
Z+
Z
Z+
2+
2+
Z+
Z+
Z+
2+
2+
Z+
2+

HEMATOFOIETIC SYSTEM
Bone marrow
Liposarcoma, invasive
Spleen
emanglosarcoma
Lymph nodes
Alveolar/bronchiolar carcinoma, invasive
Thymus -
Squamous cell carcinoma

+ o+ o+ o+ 4+

+
+ 4+

+ 4+ o+ o+ o+

+ o+ +

+ o+ o+ 4+

+
+ 4+ + o+
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+
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+

+ o+ o+ 4+

+

Heart S T T S Tk T S T S R ST R S S

DIGESTIVE SYSTEM
Oral cavit; N NN NNNNNNDNNNNNNNNNNNNNNDNNNN
Basal cell tumor
Sahvary gland
Sarcoma, NOS, invasive
Fibrosarcoma
Liver + F + +F 4+ o+ o+ o+t +
Neoplastic nodule X
Hepatocellular carcinoma
Osteosarcoma
Monocytic levkerma
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Esophagus
Stomac
Adenocarcinoma, NOS
Small intestine + +
Adenomatous polyp, NOS
M cystad

+

[ S T T T T T T S S S S S

Z+
+2Z+
+ 2+
+2Z+
+ 2+
+++
+2Z+
+Z+
+2Z+
+2Z+
+2+
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+2+
+2+
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+2Z+
+2+
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++ M+ 24
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+
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+ ++
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++
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+

¥

+

+
+% o+ ++

+

+

+

+

+

4

+

+

Y
Large 1atestine + 0+ + + + o+ + o+ o+ o+ o+ o+ + + o+
Leromyosarcoma

URINARY SYSTEM
Kidney + o+
Urinary bladder + +

++
++
+
++
+
++
+
++
+
+
++
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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4
8|

=GR b

G0 LA

D
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o Raaliee S -8 Y )

e

(=N

DO )

oo b

Wy

PN N e BRI

b

ok O

[ = I Y TN

B G5 1

=2 e B R

LAl o B XN

W Mo

INTEGUMENTARY SYSTEM
Skin
Squamous cell papilloma
Squamous cell carcinoma
Basal cel]l tumor
Basal cell carcinoma
Trchoepithehoma
Keratoacanthoma
Fibrosarcoma
Neurofibrosarcoma
Subcutaneous tissue
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Neurofibroma
Neurofibrosarcoma

RESPIRATORY SYSTEM

Lungs and bronchy
Carcinoma, NOS, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic
Osteosarcoma, metastatic
Neurofibrosarcoma, metastatic

Trachea

Nasal cavity
Fibrosarcoma

2+

Z+

Z+

Z+

Z+

Z+

2+
M+

Z+

2+

Z+

Z+

Z+

Z+

Z+

Z+

Z+

Z+

2+

2+

++
Z+

Z+

Z+

Z+

HEMATOPOIETIC SYSTEM
Bone marrow
Liposarcoma, invasive
Spieen
Hemangiosarcoma
Lymph nodes
Alveolar/bronchiclar carcinoma, 1nvasive
Thymus
Squamous cell carcinoma

+ o+ o+ o+

+ o+ o+ o+

+ + o+ +

+ o+ o+ o+

+ o+ o+ o+

+

+ o+ o+

+ o+ o+ o+

+ o+ o+ o+

+ oM 4+

+ o+ o+ o+

+ o+ o+ 4

+

+

+

+ + + +

+ o+ o+ o+

+ o+ o+ o+

+ o+ o+ 4

+ o+ o+ o+

+ o+ 4+

CIRCULATORY SYSTEM
Heart

+

DIGESTIVE SYSTEM
Oral cawnit.
Basal cell tumor
Sahvary gland
Sarcoma, NOS, invasive
Fibrosarcoma
Liver
Neoplastic nodule
Hepatocellular carcinoma
Osteosarcoma
Monocytic leukema
Bile duct
Gailbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Esophagus
Stomac!
Adenocarcinoma, NOS
Small 1ntestine
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Large intestine
Lelomyosarcoma

+2+

+2+

+ 2+

++

+2Z+

+2Z+

+Z+

+2+

+ 2+

++

+ 2+

+ M+ 2
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+
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+2+
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+ M+ 4+

URINARY SYSTEM
Kidney
Urinary bladder

+4

++

++

++

++
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

Skin
Squamous cell papilloma
Squamous cell carctnoma
Basal cell tumor
Basal cell carcinoma
Trchoepithelioma
Keratoacanthoma
Fibrosarcoma
Neurofibrosarcoma
Subcutaneous tissue
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Neurofibroma
Neurofibrosarcoma

S =2 b

2
7
1

2
7
4

LA ~3 )

2
7
8|

G 00 N

L
saslssa
4 5 8 7 8 9

20 1

S o4

[ e B

H

o Lo

[l o R T L

9|

S oWy
SO W

- 0o

40 -y

RESFIRATORY SYSTEM

Lungs and bronch:
Carcinoma, NOS, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic
Osteosarcoma, metastatic
Neurofibrosarcoma, metastatic

Trachea

Nasal cavity
Fibrosarcoma

2+

Z+

Z+

Z+

Z+

Z+

Z+

Z+

Z+

2+

2+

2+

2+

Z+

"+

Z+
2+
2+
Z+
Z+
Z+
Z4
Z+
Z+
2+
Z+

HEMATOPOIETIC SYSTEM
Bone marrow
Liposarcoma, invasive
Spieen
Hemangosarcoma
Lymph nodes
Alveolar/bronchiolar carcinoma, invasive
Thymus
Squamous cell carcinoma

+ o+ o+ 4+

+ o+ o+

+

+

+ o+

+ o+ o+ o+

+ o+ o+ o+

+ o+ o+

+ o+ o+ o+

+ + + 4+

+ o+ 4+ o+

+ o+ o+ 4+
+ o+ o+ 4
+ o+ o+ 4+
+ o+ + o+
+ o4+ o+ o+
+ o+ o+ o+
+ o+
+ o+ o+t

CIRCULATORY SYSTEM
Heart

DIGESTIVE SYSTEM
Oral cavit;
Basal cell tumor
Salivary gland
Sarcoma, NOS, invasive
Fibrosarcoma
Liver
Neoplastic nodule
Hepatocellular carcinoma
Osteosarcoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acnar cell adenoma
Acinar cell carcinoma
Esophagus
Stomac
Adenocarcinoma, NOS
Small intestine
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Large intestine
Lelomyosarcoma

+HRE 4+ W+ 24

+

+'2+

+2+

+Z+

+ 2+

++

+2+

++

+ 2+

++

+2+

+ 2+

+X O+ o+

+ ++ M+ 2+

+Z+
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+ 2+

++

+2+
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+Z+

Lt ity

+2+
+2+
+2+
+2Z4+
+2Z+
+2Z+
+2Z+
+2+
+Z+
| Z+

++
++
++
+
3
++

++
+ ++ W+ &+

URINARY SYSTEM
Kidney
Unnary bladder

+ 4+

++

+ +
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL

(Continued)
ANIMAL 3[ 3] 3 3
NUMBER 9 9 9 9 9 9 9 9 of of o of of o 0 O
2l 3| 4] 5 ¢ 7 8 9 o 1 2{ 3] 4 5 6 7 8§
TOQTAL
WEEKS ON O I o I O I I I I I o §f I I TISSUES
STUDY Y 9 3 3| 9 2| 3 2| 4 4 1 i 2 21 o 3 2 TUMORS
5 5 71 si 6 o 1 31 1 1 1 9 9 9 4 6 2
INTEGUMENTARY SYSTEM
Skin + + + + + + + + + F o+ + + o+ + o+ o+ *117
Squamous cell papilloma 1
Squamous cell carcinoma 1
Basa] cell tumor 1
Basal cell carcinoma 3
Trichoepithelioma X 1
Keratoacanthoma 4
Fibrosarcoma X 3
Neurofibrosarcoma 1
Subcutaneous tissue + o+ + + 0+ + o+ + + + 4+ + + o+ *117
Sarcoma, NOS X 4
Fibroma X X 18
Fibrosarcoma 4
Lipoma 2
Liposarcoma X 1
Neurofibroma 3
Neurofibrosarcoma 1
Lungs and bronch1 + + + + + + + + + + + + + + + o+ o+ 117
Carcinoma, NOS, metastatic 1
A!vso!ar/bronchm}ar adenoma i
eolar/d rear
Pheochromocytoma, metastatic 2
Sarcoma, NOS, metastatic X 3
Liposarcoma, metastatic X 1
Osteosarcoma, metastatic 1
Neurofibrosarcoma, metastatic 1
Trachea + + + + + + + + + + + + + + + + + 117
Nasal cavity N NNNNNNNNNNNNNNNN *117
Fibrosarcoma 1
HEMATOFPOIETIC SYSTEM
Bone marrow + + + + + F o+ o+ o+ o+ o+ o+ o+ o+ o+ 117
Liposarcoma, invasive X 2
Spleen + + + + + + + + o+ o+ o+ + + + + + 117
Hemangiosarcoma 1
Lymph nodes + 4+ + + o+ o+ o+ o+ o+ o+ o+ + o+ + + o+ 117
Alveolar/bronchiolar carcinoma, 1nvasive 1
Thymus + + + -+ o+ - = = =+ o+ + + o+ 80
Squamous cell carcinoma X 1
Y SYOTEM
Heart + + + + + + + + o+ o+ o+ o+ + + 4+ 117
Oral cawit N N N N NN NN N NNNN 117
Basal cell tumor 1
Salivary gland + o+ + o+ o+ o+ o+ o+ + + + + o+ 117
Sarcoma, NOS, invasive 1
Fibrosarcoma 1
Liver + + + + + + + + + + + + + + + o+ o+ 117
Neoplastic nodule X X 9
Hepatocellular carcinoma 1
Osteosarcoma 1
Monocytic leukemia 2
Bile duct + + + + + + + + + + + + + o+ o+ o+ o+ 117
Gallbladder & common bile duct N NNNNNDNNNNNNNNNNNN *117
Pancreas + + + + + o+ o+ o+ + O+ + o+ o+ 116
Carainoma, NOS 1
Acinar cell adenoma X X 9
Acinar cell carcinoma X 2
Esophagus + - + + ~ + + + + + + + + + o+ o+ o+ 115
Stomacl + o+ + + 4+ o+ o+ + o+ o+ o+ + o+ o+ o+ 117
Adenocarcinoma, NOS !
Small intestine + + o+ + o+ + + + + 117
Adenomatous polyp, NOS 1
M cystad rcinoma 2
Large intestine + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 117
Leiomyosarcoma 1
Kidney + + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 117
Unnary bladder + + F o+ o+ o+ o+ o+ o+ o+ o+ o+ 116
* Amimals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ARIMAL
NUMBER

WEEKS ON
STUDY
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9
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[ X7]
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[~ X2
oW
YD
(=%
-0
(. K)

;
0

[l Y Bl
SR X

O D D)
[ Yo R
e oy

CON Y WOre

ENDGOCRINE SYSTEM
Pituitary

Carcinoma, NOS

Adenoma, NOS
Adrenal

Pheochromocytoma

Pheochromocytoma, mahgnant
Thyroid

Follicular cell adenoma

Follcular cell carcinoma

C cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS

C cell'carcinoma, invasive
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma

+

P

oy

R

+

Edalaly

+ M+ o+

+ M+

+

Mt

+
+
+
+
+
+
+
+
+
+
+

LR
MW+ My

e+

REPRODUCTIVE SYSTEM
Mammary gland
Adenoma, NOS
Adenocarcinoma, NOS
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Lipoma
Liposarcoma, metastatic
Semunal vesicle
Mucinous cystadenocarcinoma
Preputial/clitoral gland
Carcinoma, NO

4+ R4 +

+

¥4

+94

FRER 4

+
z

+

+¥4 R

2

+ %4

o

+ ¥+

+ M+

+ P4

+ P+ +

+

+ 4

+

+ "+

+

+ R+
+ 7+
+ >+
+ 7+
+ >+
+ ¥+
+ X+
+ 4
+ M+
+ X+
+ Pe 44

NERVOUS SYSTEM
Brain
Carcainoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive
Spinal cord
Liposarcoma, invasive

ANS
Zymbal gland
Carcinoma, NOS

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Liposarcoma, invasive

Osteoma

Neurofibrosarcoma

BODY CAVITIES
Mediastinum
Squamous cell carcinoma, metastatic
Alveolar/bronchiolar carcinoma, invasive
Pentoneum
Ostaosarcoma, metastatic
Tunica vaginahs
Mesothelioma, mahgnant
Mesentery
Fibrosarcoma, metastatic

+

+

+

+

+

Z + 2
Z + 2

Z
2
2,
4
4
'z
2
Z
Z + ZR 2
z
4

2+

ALL OTHER SYSTEMS

Multiple organs, NOS
Carcinoma, NOS, invasive
Sarcoma, NOS, invasive
Mesothelioma, invasive
Mesothelioma, metastatic
Mahgnant lymphoma, histiocytic type
Monocytic leukema

Shoulder, NOS
Osteosarcoma

Hip, NOS
Osteosarcoma

Leg,
Osteosarcoma

Scrotum, NOS
Keratoacanthoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ANIMAL
NUMBER il Y 1

o6
S

WEEKS ON
STUDY

W4 oW

QW W

s

oy

ENDOCRINE SYSTEM
Prtuitary + + + + F + o+ o+ o+ + o+ o+ o+ o+ o+ O+ o+
Carcinoma, NOS
Adenoma, NOS X X
Adrenal +
ﬂleocllxromocytoma
£

Iy
>+

y
Thyrowd ” + + + + + 4+ o+ o+ + O+ O+ O+ o+ o+ o+ o+ o+
Follicular cell adenoma
Follicular cell carcinoma X
C-cell adenoma X
C-cell carcinoma X X
Parathyroid + + - + + + + + + + + + + o+ o+ o+ o+ o+ o+
Adenoma, NOS
C cell carcinoma, 1nvasive
Pancreatic 1slets + + + + 4+ + + o+ o+ o+ o+ o+ o+ o+ o+ 4+
Islet cell adenoma X X X X
Islet cell carcinoma

s+

+

Mt M+
+ MM+ 4
FL S

+ + + + N + + + +

+
+
+
+
+

Mammary gland + + + +
Adenoma, NOS
Adenocarcinoma, NOS
Fibroadenoma

Testis

Interstitial cell tumor
Prostate

Lipoma

Liposarcoma, metastatic
Se_gnnalveslcla . + + N +

+ M+

+ ¥+

+

+ 94

+M+ M+
+ %+

+ ¥+

+ 04

+ M+
+ P+
+34
+ ¥+
+ 4
+ M+
+ X+
+ M+

+
2
+
zZ
Z
+
+
Z
Z
+
+

2 + HeRt

Preputial/chtoral gland N NNNNNNNNNN
Carainoma,

Z
Z
Z

+

+ R+
+ X+
+ X+
+ M+
+ ¥+
+ M4

NERVOUS SYSTEM
Brain + o+ o+ o+ o+ o+ o+ o+
Carainoma, NOS, invasive

+
rocytoma X
Astrocytoma, invasive X
Spinal cord N NNNNNNNN

1posSarcoma, \nvasive X

SPECIAL SENSE ORGANS
Zymbal gland + + + + + + + + N + + + + + + + + + +
Carcinoma, NOS

MUSCULOSKELETAL SYSTEM
Bone N NN NNNNNNNNDNNNDNNNNNNN
Liposarcoma X

Liposarcoma, invasive
Osteoma
Neurofibrosarcoma

BODY CAVITIES
Mediastinum N NNNNNNNNNNNNNNNNNN
uamous cell carcinoma, metastatic
veolar/bronchiolar carcinoma, 1nvasive
Pentoneum
Osteosarcoma, metastatic
Tunica vaginahs
Mesothelioma, mahgnant
Maesentery N NNNNN
Fibrosarcoma, metastatic

2
4
4

N NN NDNNNNNNNN
+ o+ o+ 4+
N N NN

+
+
+
+
+
+
+
+
+
+
+
+
+

2
4
4
2
4
4
Z
4

+

ALL OTHER SYSTEMS

Multiple organs, NOS N NN NNINNNNNNNNNNNNNN
Carcinoma, NOS, invasive
Sarcoma, NOS, invasive
Mesothelioma, 1nvasive
l\l\/’{g?otheho{na, n;etastal:nc X

1gnant lymphoma, histiocytic type

Monocytic lenkemia X X X X X X X X X

Shoulder, NOS
Osteosarcoma

Hip, NOS

teosarcoma

Le,g
Osteosarcoma

Scrotum, NOS
Keratoacanthoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)

ARIMAL
NUMBER

WEEKS ON
STUDY

LLE
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- X
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wan
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R
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Y
0w 4
K=1-1=
owrd oo

ENDOCRINE SYSTEM
Pituitary

Carcinoma, NOS

Adenoma, NOS
Adrenal

Pheochromocytoma

Pheochromocytoma, malignant
Thyrod

Follicular cell adenoma

Follicular cell carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroud

Adenoma, NOS

C cell carcinoma, 1nvasive
Pancreatic islets

Islet cell adenoma

Islet call carcinoma

+ M+
+ M4 +
2+
+ MM+
+H +
+ 4
+ +

+
+
+
+

+» R+

L I S
X

+ o+ o+ o+ o+ o+ o+
X

+
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+

+ Mep 4+

+ +

<+ +

+

+

N+ +

+ M+ +

+ +M 4+

+ MW+ o+
+

+ MM 4

»

REPRODUCTIVE SYSTEM
Mammary gland
Adenoma, NOS
Adenocarcinoma, NOS
Fibroadenoma
Test1s
Interstitial cell tumor
Prostate
Lipoma
Liposarcoma, metastatic
Ser:nnal vesicle .

Preputml/cl;éoral gland
Carcinoma, NOS

+ + N + N + +

+ M+
+ M+
+ 24
+M+
+ +
+ P+
+ M+

+ + + + + N +
N NNNNNN

+ P+

+

+o4
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+
+
+
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4+ 4
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+ X+
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+ e
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+ M+
+ P44
+ R+
+ P+
+ 7+

2 4+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive
Spinal cord
Liposarcoma, 1nvasive

+ o+ o+ o+ o+ o+
X

N NN NNNN

Zymbal gland
Carcinoma, NOS

+ o+ + o+ + o+

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Liposarcoma, invasive

Osteoma

Neurofibrosarcoma

N NN NNNN

N

BODY CAVITIES
Mediastinum
cell car tastat
veolar/bronchiolar carcinoma, invasive

Pentoneum

Osteosarcoma, metastatic
Tunica vaginalis

Maesothelioma, malignant
Mesentery

Fibrosarcoma, metastatic

N NNNNNN

N NNNNNN
+ 4+ o+ o+ o+ o+ o+

N NN NNNN

RZ +HZ

Z + 2

+

+

+

+
+
+
+

Z +

Z + 2

2 + 2
+
+
+

Multiple organs, NOS
Carcinoma, NOS, invasive
Sarcoma, NOS, 1invasive
Mesothelioma, invasive
Mesothehoma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukerma

Shoulder, NOS
Osteosarcoma

Hg, NOS

steosarcoma

Leg, NOS
Osteosarcoma

Scrotum, NOS
Keratoacanthoma

N NNNNNN
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL
(Continued)
32 ) P S B )
778‘8’8888888'8’9’9
, 012lj4fsfe‘7l8901

ANIMAL 2] 2 2] 7
NUMBER 6 6 6 T 7
8| 9
1
of 9
4

1
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8l 7

WEEKS ON T
STUDY 2‘
3

[T e BT
& =319

©word e ~apl
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3 2 3 L 2 21 21 2 2
9| e 3[ 3 7 2 8 7 o 0

Prtuitary + + + + + + + +
Carcinoma, NOS
Adenoms, NOS
Adrenal +
Pheochromocytoma
Pheochromocytoma, mahgnant
Thyrod + + + + + + + +
Follicular cell adenoma
Folhcular cell carcinoma
C cell adenoma X
C cell carcinoma
Parathyroid -+ + + + 4+
Adenoma, NOS
C cell carcinoma, 1nvasive
Pancreatic 1slets
Islet cell adenoma
Islet cell carcinoma
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X
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REPRODUCTIVE SYSTEM
Mammary gland + + + + + o+ o+ + o+
Adenoma, NOS
Adenocarcinoma, NOS
Fibroadenoma

Testis

Interstitial cell tumor
Prostate

Lipoma

Liposarcoma, metastatic
Semunal vesicle + + N
Muctnous cystadenocarcinema
Preputial/chtoral gland N NN NNDNNNNNNNNN
Carcinoma, NOS

NERVOUS SYSTEM
Brain + + + + + + + 4+ + + + + + + + + + + 4+ + + o+ + o+ o+
Carcinoma, NOS, 1invasive
Astrocytoma
Astrocytoma, 1nvasive
Spinal cord N NN NNNNDNNNNNNNNDNNNNDNNN + NNNNN
Liposarcoma, invasive

+ ¥+
+ M+
+ %44+
2 + P+
+ + #+
2 + M4
+ + M+
+ + 4+
+ + M+

+ + 4 +

+ + o+ +

+ + M+ +

+ + >4 XS
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Zz =z + ¥+
2+ + )+
Z + + X+
2+ + >+
Z Z + P4+
2+ Rt
Z + + 2+
+ + R+
zZ Z + M4
Z + + =+
Z 2 + W+

SPECIAL SENSE ORGANS
Zymbal gland P T T T T T S S S S S
Carcinoma, NOS

MUSCULOSKELETAL SYSTEM

Bone N NNNDNNNNNNDNNNNNNNNNNNNNNN
Liposarcoma
Llposarcoma, invasive
Osteoma
Neurofibrosarcoma

Mediastinum N
Squamous cell carcinoma, metastatic
Alveolar/bronchiolar carcinoma, invasive

Peritoneum N
Osteosarcoma, metastatic

Tunica vaginalis
Mesothelioma, mahgnant

Mesentery
Fibrosarcoma, metastatic

+ + + + o+ + o+ o+ + 4+

taR

+
2 + 2 M2
+ 2
+ 2
+ Z
Z + <4
+ 2
+
+ 2
Z
+ 2
+ 2
+
+ 2
+ 2
Z + 2
Z + 2
Z + z
ZH+ 2
2 + 2
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+
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ALL OTHER SYSTEMS
Multiple organs, NOS N NN NN NNINIDNNNINNINNDNNDNNNNNDNNNNNNNN
Carcinoma, NOS, invasive
Sarcoma, NOS, invasive
Mesothelioma, 1nvasive
mefothelm{na. x%etastahf.xc X
ahgnant lymphoma, histiocytic type
Monocytic leukemia X X X X X X X X X X
Shoulder, NOS
Osteosarcoma
Hg, NOS
steosarcoma
Leg, NO
Osteosarcoma
Scrotum, NOS
Keratoacanthoma X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CONTROL

(Continued)
ANIMAT 2l 21 2 2 3 3 3 3 § 3 3 3
NUMBER 9 9f 9 9 9 9 9 9 o O O o O 0 o o
2l 8 4/ 5 6 7 8 9 o 1 2 31 4 5 € 7 8
TOTAL
WEEKS ON 11 1T I 1 T 1 I 11 I TISSUES
STUDY 1 9 3f 3 9 28 3 2t 4 4 1 1 2 2 3 2 TUMORS
5| 5 7 5 6 0 1 3 Yy i 1 9 9 9 4 8 2
Pitwitary + + + 4+ + 4+ + 4+ + + + + + + + + + 117
Carcinoma, NOS 2
Adenoma, NOS X X X 24
Adrenal + 0+ + + + 4+ 4+ 4+ + 4+ o+ o+t o+ o+ o+ o+ 17
Pheochromocytoma X X 39
Pheochromocytoma, malignant 3
Thyrod + + + + + + + 4+ + F+ + + + o+ o+ o+ o+ 117
Follicular cell adenoma 4
Folhcular cell carcinoma 7
C-cell adenoma X X 18
C call carcinoma X X 11
Parathyroid + + + + o+ + + + + + + 4+ + - o+ o+ 110
Adenoma, NOS 4
C cell carcinoma, 1nvasive X 1
Pancreatic 1slets + o+ o+ o+ + 4+ + + + + + + + 4+ 116
Islet cell adenoma X 14
Islet cell carcinoma X 3
REPRODUTTIVE SYSTEM
Mammary gland + + + + + N + + + + + + + + + + + *117
Adenoma, NOS 3
Adenocarcinoma, NOS 1
Fibroadenoma X X X X 17
Testis + + + + + + + + + + + + + + + + 117
Interstitial cell tumor X X X X X X X X X X X X X X X X 111
Prostate + + + + + + + + + + + + + + + + o+ 117
Lipoma 1
Liposarcoma, metastatic X 1
Seminal vesicle + N + + N + + + + + N + + + + + + *117
Mucmous cystadenocarcinoma 1
Preputial/chtoral gland N N N N N N N N *117
Carcinoma, N X X X [
NERVOUS SYSTEM
Bramn + 0+ + 4+ + + 4+ F + o+ o+ + o+ 4 117
Carcinoma, NOS, invasive 1
Astrocytoma 2
Astrocytoma, 1nvasive 1
Spinal cord N NNNNNNDNDNNNNNNNNN *117
1posarcoma, INvasive 1
Zymbal gland + 0+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ *117
Carcinoma, NOS 1
MUSCULOSKELETAL SYSTEM
Bone N NN NNNNNNNNNNNNNN *117
Liposarcoma 1
Liposarcoma, invasive X 1
QOsteoma 1
Neurofibrosarcoma 1
BODY CAVITIES
Mediastinum N NNNNUWDNNNNNNNNNNN *117
ﬁunmous cell carcinoma, metastatic 1
veolar/bronchiolar carcinoma, 1nvasive 1
Pentoneum N NN NNNNNNNNNNN N N *117
Qsteosarcoma, metastatic 1
Tunica vaginalis + + + + 4+ 4+ + + + o+ o+ o+ o+ o+t *117
Mesothelioma, mahgnant 2
Mesentery N NN NNNNNN N N *117
Fibrosarcoma, metastatic L
Multiple organs, NOS N NN NNINDNNNDNNNNNNNNN *117
Carcinoma, NOS, invasive 1
Sarcoma, NOS, invasive 1
Mesothelioma, invasive 1
mfothehoxl'na, Tletasta):.lc é
1gnant lymphoma, histiocytic type
Monocytic lenkemia X X X 36
Shoulder, NOS
Osteosarcoma 1
Hip, NOS
(?steosarcoma 1
Leg, NOS
Osteosarcoma 1
Scrotum, NOS
Keratoacanthoma 1

* Amimals necropsied
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR FEED

STUDY OF AMOSITE ASBESTOS: 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE

TANIMAL
NUMBER

WEEKS ON
STUDY

4|
2|
8|

4
2]
9j

o
3
0

4
3
1

44 47 4 4
3t 3 3 3| 4
6 7 8 9 0

O =100

1

9|

0]
9
T

B no W

Rt W

6|
9|

4
9|

9|
8|

— b ]

4]

4
4
4

4
4
5

6| 6
e 7

-3 =

eed o

0]
[
8|

4
3

4]
4
8|

4
4
7

4] 4] 4
4 4 5
8 9 0

6 6 1 €
8 9 7 8

7
1

INTEGUMENTARY SYSTEM
Skin

Fibrosarcoma
Subcutaneous tissue

Sarcoma, NOS

Fibroma

Neurofibroma

+

+

+

+ o+ o+

+

2
Z

+>+

+

4

+ + N

N

Lungs and bronchi
A reinoma in
Alveolar/bronchiolar carcinoma
C cell carcinoma, metastatic
M cystad rcinoma,
Trachea

d . tati1c

polyp, met

"+

+

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Lymph nodes
C-cell carcanoma, metastatic
Mucinous cystadenocarcinoma, metastatic
Thymus

I+

o+

+4++

+4+

4+

+++

++ 4+

4+

+4++

+ 4+

++ 4

+ 4

+4+
+++

+++

++ 0

4

X+

+++

++ 1

+++

+++

+ 4+

CIRCUTATORY SYSTEM
Heart

+

+

DIGESTIVE SYSTEM

Oral cavity
Squamous cell papilloma
Keratoacanthoma

Sahvary gland
Sarcoma, NOS

Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukerma

Bile duct

Gallbladder & common bile duct

Pancreas
Adenocarcinoma, NOS, metastatic
Neurofibrosarcoma, metastatic

Esopha

Stomac!

Small ntestine
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Signet nng carcinoma
Leiomyosarcoma

Large ntestine
Carcinoma 1n-situ, NOS
Adenocarcinoma, NOS
Adenomatous poiyp, NOS
Adenocarcinoma 1n adenomatous polyp
Mucinous cystadenocarcinoma
Signet nng carcinoma

+2+ 4

+++

+2Z4

+++

+2+

+++

+'2Z 4

44

+Z4

+44

+Z+

+ 4+

+ 2+

+ 4+

+2+

+4+

+2Z+

4+

+ 2+

4+

+2Z+

+++

+ 2+

+ 4+

+ 2+

+++

+ 2+
+ 2+

+++
+++

+ + »Z

+ 24

+ 4+

+Z+

++ 4+

+2Z+ M o+ +

+++

Z

+2Z+ M o+ o+

+4++

+2+

+++

+

++ 4+ 24

+2Z+ +

+ 4+

+ 2+ 4

+ 4+

+2Z 4+

+++

bl

+2Z+

+++

URINARY SYSTEM

Kidney
Transitional cell carcinoma
Tubular cell adenocarcinoma
Neurofibrosarcoma

Unnary bladder

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2.DIMETHYLHYDRAZINE
DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER
WEEKS ON
STUDY

Skin
Fibrosarcoma
Subcutaneous tissue
Sarcoma, NOS
Fibroma
Neurofibroma

4
1
1

6|
9|

4
5|
4

4] 4
5 5 5| 6
9 o

2 3

4 4 4] 4
§f 5 51 5
5 6 7

4‘4
8|

1| 2

8 7 7 of e 5 1y 6 4 7 1 1
7 9 1 4 e of 7 6 9 6 7 7

4 4] 4] 4] 4] 4 4] 4] 4] 4
6 6 6 o 6 6 6 6 6 7
3 4 5| 6 7 8 9 0

4] 4T 4] 4] 4
a7 171 71 7
1 2| 3] 4 5

-0
o]
-

N

+ + + + + N + N + +

N

+ o+
+ o+
+ o+

Z
+
o+ o+

RESPIRATORY SYSTEM

Lungs and bronchy
Ad 4 t

n
Alveolar/bronchiolar carcinoma
C cell carcinoma, metastatic
Mucinous cystadenocarcinoma, metastatic
Trachea

Bone marrow
Spleen
Lymph nodes
C cell carcinoma, metastatic
M tad reinoma, metastatic

polyp, matastatic

Thymus

PN T T T ST T T

X
L T L T S S S S S S

+ 44+

+ 4+
4
+++
+++
+++
++ 1
+4++
+4 1
+++
4
+++

e

t
+
+
+

|
+
+

-+ - 4+

4+

+++
+++
++ 4+
+4+
+++
+++
T4+
+4+
+++
+++
+++

+
|
|

+

+

+

+

+

+
[

CIRCULATORY SYSTEM
Heart

L N S S S

DIGESTIVE SYSTEM

Oral canity
Squamous cell papilloma
Keratoacanthoma

Sahvary gland
Sarcoma, NOS

Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukemia

Bule duct

Gallbladder & common bile duct

Pancreas
Ad noma, NOS, metastatic
Neurofibrosarcoma, metastatic

Esophagus

Stomac|

Small intestine
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Signet nng carcinoma
Lelomyosarcoma

Large intestine
Carcinoma 1n situ, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Ad tinoma 1n ad
Mucinous cystadenocarcinoma
Signet ring carcinoma

polyp

+

+2Z+ +

+++

N NNNDNNNNNNNN

e T T T T T T

E I TR S S S S S R S S

+2Z+
+2Z+
+2+
+2+
+ 2+
+2+
+Z+¥
+Z+
+2Z+
+2Z+
+2+
+2Z+

4+
+++
+++
o+t
+++
+++
+++
+++
+++
+++
+++

o4+

X X

L S S e S T S S

X X
X X X
X X

+

+2+ +

+++

+ 2+

+24+ MM+ +
+24+ M o+ o+
+2+

+2+ M+
+2+

+2Z+

+2Z+

+ 2+

+2+

+2+

+++
Hor 4
+++
+++
+++
4+
+++
+4++
+++
+++
4+

+ 5
Wl 4
M+
=+
+
o+
P

URINARY SYSTEM

Kidney
Transitional cell carcinoma
Tubular cell adenocarcinoma
Neurofibrosarcoma

Unnary bladder

o+ o+ F 4+ + o+ o+ o+

E R ST T TR S T T 3

+ o+ o+ o+

+ o+ o+ o+
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE

DIHYDROCHLORIDE (Continued)

ANTMAL
NUMBER

WEEKS ON
STUDY

4 4] 4] 4] 4 4f 4 4 4 4 4 4 4 4 4
7 7 T 7 8 8| 8 8 8 8 8 8 8 8 9 9
6 71 8 9 o 1 2| 3 4 5 e 7 8 9 of 1

8 5 1 7[ 7 6 6 1 § 1
o of 7 5 o o 8 i 8 7 g

7 8 6 8 o
o7 1 8§

1
0

4 4 4 4 4 4 4 4 5
9 9 9 9 9 9 9 9 O
2l 3t 4 5 6 71 8 9 0

9 7 of & 6 6 1 6 1
3 6 of 9 6 6 7 7N 7

INTEGUMENTARY SYSTEM
Slan

Fibrosarcoma
Subcutaneous tissue

Sarcoma, NOS

Fibroma

Neurofibroma

+ N + + NNN + N + +
+ N + + N NN + N + + +

+

+

+ + + o+ o+ 4+

Lungs and bronch:
Ad N "

] polyp, tat

Alveolar/ronchiolar carcinoma
C-cell carcinoma, metastatic
M tad ranoma,

Trachea

+ 0+ 4+ o+ o+ o+ 4+ o+ o+

B S S S S S S S S o

PR TR TR R R S

+ o+ F o+ o+ o+ o+ +

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Lymph nodes
C cell carcinoma, metastatic
M ystad raanoma,

Thymus

+++
+++
4+
4
4+
+ 4+
4+t
+4+
+ 4+
+4++
+4++
4+
+++

M+

+
+
|

EE S T TR S R

4+

+++

+++
+4+
+ 4+t
+++
+4+
4+
+4+
+++
+++

+ o+ o+ o+ o+ o+

CIRCULATORY SYSTEM
Heart

L R T T T T T T T S S

Oral canity
Squamous cell papilloma
Keratoacanthoma
Sahvary gland
Sarcoma, NOS
Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic loukemia
Bile duct
Gallbladder & common bile duct
Palgcreas

NOS,
Neurofibrosarcoma, metastatic
Esophagus
Stomac
Small intestine
Carcinoma, NOS
Adenocarcinoma, NOS
Ieldenomatous pglyp, NOS

cy
Signet nng carcinoma
Lelomyosarcoma
Large intestine
Carcinoma n situ, NOS
Adenocarcinoma, NOS
l}denomatous po[yp, EIOS
d n

polyp
Mucinous cystadenocarcinoma
Signet ring carcinoma

N NN NNNNNN

Z
Z
Z
4
2

+ o+ o+ o+ o+ o+ o+ o+

+ o+

+2Z+ MWK+ o+

+ + + + o+ 4+ 4+ o+
X

+2Z+
+ 2+
+2Z+
+2Z+
+2Z+
+24
+2Z+
+Z+
+2+
+Z+
+2Z+
+2Z+
+2Z+

++ 4+
+++
+++
+4++
+4++
++4
+++
+4++
+4++
+ 4+
+4++
+4++
+4+4+
+4++

L S N S SR R T S S S R S

X X@x X X X

+2Z4 4

++4

+ +R0 2

+2Z+

++ 4+

+2Z4
+2Z 4+
+24
+Z+
+2Z+
+%+
+Z+
+24
+2+

++4+
+++
+++
++ 4+
+4++
+++
+++
4+
+4++

T T

URINARY SYSTEM

Kidney
Transitional cell carcinoma
Tubular cell adenocarcinoma
Neurofibrosarcoma

Urnnary bladder

R I T T S S S S

O T S TR T S S R

+ 0+ + 4+ o+ o+ o+ 4

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE
DIHYDROCHLORIDE (Continued)

S[ 5] 5] § 5

ANIMAL 5 3] ST 5 5 S 9 8
NUMBER o of of of of o o o of 1 1 1f 1
y 2 3 4 5/ 8 8 9 of 14 2 3

@
(=1 A%
ol 4
-1

7

3] 5] S
oy 1 1 1
4 5§ 6 7 8

WEEKS ON
STUDY 8

2
S
o 1
9| 3 9 8 4 6 5 6 710
6| i 21 71 4 7 4 9 2l 3

0o
[+ K]

77 7 8
9| 5 5 of 8 3 ¢

INTEGUMENTARY SYSTEM
Skin

Fibrosarcoma
Subcutaneous tissue

Sarcoma, NOS

Fibroma

Neurofibroma X

+

+ N +# + + + + + + + N

+
+

+

+
4
Z

+ o+

+ +

+ o+

+ N + + + + 4+ + + + N + + + + + + NN

+

RESPIRATORY SYSTEM

Lungs and bronchi + + 4+ + 4+ o+ + o+ + 4+ o+ o+ o+ + o+
Ad rcinoma tn ad tous polyp, metastatic
Alveolar/bronchiolar earcinoma

C cell carcinoma, metastatic

Mucinous cystadenocarcinoma, metastatic
Trachea + + + o+ + 4+ F 4+ o+ o+ + o+ o+ o+ o+

HEMATOPOIETIC SYSTEM
Bone marrow

Spleen

Lymph nodes

C cell carcinoma, metastatic

Mucinous cystadenocarcinoma, metastatic

Thymus T T N T T T T R

CIRCULATORY SYSTEM
Heart EE T T S T S S S S R

+++
++ +
++ o+
+++
+++
+4 4
T+ +
+++
+++
++ +
+++
++ 4+
+++
+++
+++
+ 4+
+++
+++
T
+++
+++
+4+
+++
+++
++

DIGESTIVE SYSTEM
Oral canity N NNNNNUNNNNNNNNNNN
Squamous cell papilloma
Keratoacanthoma
Salivary gland +
Sarcoma, NOS
Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukerma
Bile duct
Gallbladder & common bile duct
Pancreas
Adenocarcinoma, NOS, metastatic
Neurofibrosarcoma, metastatic
Esophagus
Stomac;
Small intestine
Carcinoma, NOS
Adenocarainoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Signet ring carcinoma X X
Leiomyosarcoma
Large intestine + + + + 4+ + + + 4+ o+ + + o+ o+ o+ o+ + o+ + + o+
Carcinoma 1n situ, NOS
Adenocarcinoma, NOS X X
Adenomatous polyp, NOS X X X X X X X
Adenocarcinoma 1n adenomatous polyp X
Mucinous cystadenocarcinoma
Signet nng carcinoma X X X

URINARY SYSTEM
Kidney PR T T T T T S S S S S S S
Transitional cell carcinoma
Tubular cell adenocarcinoma X
Neurofibrosarcoma
Urnnary bladder EEE R N S T e S T S S R S N S T S S S S S A T B

'z
4
Z
4
2
4
4
4

+
+

+ 4+
+ o+
+ o+
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+Z+
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+Z+ ® o+ o+
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+Z+
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE

DIHYDROCHLORIDE (Continued)

5|
NUMBER 2l 2 2l 3 3 3 3 3 3 3 3 3 3 4| 4 4 4] 4 4] 4 4 4 5
8l 71 8 9 of 1 2| 3 4 S| e 71 8 9 of 1 2| 8 4 S 6 7 8 9 o©
TOTAL
WEEKS ON TISSUES
STUDY 9 8 § 8 9 8| 6 Of 8 8 1 8 e 4 6 4 6 8 i 4 9 7 5 TUMORS
8 1 i 71 1] 8] 9 e 1 8 7 S5 2 & 7 o 7 2 9 4 7 9 5 i 2
INTEGUMENTARY SYSTEM
Slun + + N + + 4 + + 4+ + + + + + + + + + + + + N + N | *2128
Fibrosarcoma L
Subcutaneous tissue + + N 4+ + + + + + + 4+ + + + + + + + + + N N | *125
Sarcoma, NOS X 1
Fibroma i
Neurofibroma 1
Lungs and bronch: + + + + + + + + 4+ o+ F o+ o+ 125
Adenoca 1n adenomatous polyp, meta 1
Alveolar/bronchiolar carcinoma 1
C call carainoma, metastatic X 1
M cystad meta 1
Trachea F + F + + + o+ + o+ F o+ o+ + o+ o+ o+ o+ o+ o+ o+ 125
HEMATOPOIETIC SYSTEM
Bone marrow + o+ -+ 4+ + o+ o+ o+ o+ o+ o+ o+ + - - 4+ + F -+ o+ - 110
Spleen + + + F o+ + F o+ 4+ F o+ A+ o+ o+ 124
Lymph nodes L R A T T S T R I A A 125
C cell carcinoma, metastatic X 1
Mucinous cystadenocarcinoma, meta X 4
Thymus -+ + = + ~ + + + F+ + = = = = =+ o+ o+~ =+ - 83
Heart + + + + 4+ o+ F o+ o+ o+ o+ o+ 4+ 125
Oral canity N NNNDNNNDNNNNNNNNNNNNNNNNNNN {125
Squamous cell papilloma 1
Keratoacanthoma 1
Sahwvary gland + + + + + + + + o+ o+ o+ + o+ + + + + + + + + 124
Sarcoma, NOS 1
Laver + + + + + + + + + 4+ + + + + + + o+ + 125
Neoplastic nodule X X 18
Hepatocellular carcinoma X X 9
Monocytic leukemia 2
Bile duet + + + + + + + + + + + £ + + + + + + + + + + + o+ + 125
Gallbladder & common bile duct N NNNNDNNNNDNNNDNNNNNNNNNNNNNNN *125
Pancreas + + + + + o+ + o+ o+ o+ o+ 4+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ 4+ 125
Ad NOS, metastat 1
Neurofibrosarcoma, metastatic 1
Esopha + + + + + + + + + + + + F F 4+ + + 4+ F o+ + o+ o+ o+ o+ 124
Sbomcgus + + + + + + o+ + F F o+ o+ o+ o+ o+ o+ + o+ 125
Small intestine + + + + + + + + o+ o+ o+ o+ o+ o+ o+ F o+ o+ o+ 128
Carcinoma, NOS 1
Adenocarcinoma, NOS 3
:&'danomatous pglyp, NOS é
Signet nng carcinoma X 3
Lelomyosarcoma X 2
Large intestine + + + + + + + + + 4+ + + F o+ O+ o+ o+ o+ o+ o+ o+ 125
Careinoma 1n situ, NOS X 2
Adenocarcinoma, NOS X 4
Adenomatous polyp, NOS @X X X X X X X X X X X 43
Ad m ad polyp X X X X 30
M ystad X X X 10
Signet ring carcinoma X [}
Kidney + 4+ + + + + F+ + + + + + + + F F o+ F o+ o+ o+ + o+ 125
Transitional cell carcinoma 1
Tubular cell adenocarcinoma 1
Neurofibrosarcoma 1
Urinary bladder + + + + + + + + + F+ + + + F + + + + + + + o+ -+ o+ 124

* Ammals necropsied

Amosite Asbestos, NTP TR 279

84




TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE
DIHYDROCHLORIDE (Continued)

ANIMAL a4 4] 4 4 4] 4 4 4 4] 4 4 a4 4] 4 4 4 4 4 4
NUMBER 2 20 2 2 3 3 3 3 38 3 3 3 38 3| 4 4f 4 4 4] 4 4 4 4 4 5
el 71 8 9 o 1 2f 3 4 s 6 7 8 9o of 1 2 38 4 s & 7 8 9 o
WEEKS ON
STUDY
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6 7
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o
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i+ X~
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DR
o
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7 7 4 9 6
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+ + +
+ o+ o+
+ o+ o+
+ o+ o+
+ o+ o+
R+ +

Pheochromocytoma
Thyrowd

Follicular cell adenoma
Folhcular cell carcinoma
C-cell adenoma

C-cell carctnoma
Parathyroid + + - + + = + + + o+ + F o+ o+ o+
Adenoma, NOS

REPRODUCTIVE SYSTEM
Mammary giand
Fibroadenoma
Tastis
Interstitial cell tumor
Prostate
Preputial/ehtoral gland
Carcinoma, NOS
Epididymis
Mesothehoma, invasive

NERVOUS SYSTEM

Brain + + + +F o+ o+ o+ 4+ o+
Astrocytoma
Memngioma

MW+ R

+

+ + + + + + o+ o+ o+

+
+
+
+
+

Z Z+H+ +
2 Z+H+ o+
Z 2+ +

Z Ziny

Z Z+ +

Z Z+H+ +
Z 2+ + +
2 Z+H+ +
Z Z+H+ o+
Z Z+ + +
Z Z+»y+

Z Z+ + +
Z Z+R+ +
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Z Z+¥+ o+
ZHZ+ M+ +
Z 2+ o+ +
Z Z+ |

Z Z+ o+ o+
2 Z+ o+ o+
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Z Z+¥M+ o+
Z Z+M+ o+
Z ZeHy o+
Z Z+ + +

+
+
+
+
+

+ o+ o+ o+ + o+ o+ o+ o+

2

N NNNNNNNNDNNNNNNNNNNNNN

L I T . N

Lacrimal gland
Carainoma, NOS

+
+
+
+
+
+
+
+

r + + + + + + 4+
Squamous cell paprlloma X
Squamous cell carcinoma
Zymbal gland + + + + + + + o+ LR A L
Carcinoma, NOS X X X

Squamous cell papilloma X X

Keratoacanthoma

MUSCULOSKECETAL SYSTEM
Muscle N NNNNNNNNNNNNNNNNNNN+NNNN
Rhabdomyosarcoma X

BODY CAVITIES
Peritoneum N N N
M cystad tastat X
+
N

+
+
+
+
+
+
+
+

N NNNNDNNNNNNNNNNNNNNNNN

Sarcoma, NOS
Tunica vaginalis + +
Mesothelioma, mahignant
Mesentery N N
Sarcoma, NOS

ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN
(igmnoma, NOS, metastatic X
M cystad r tastat X X X X
Signet nngcarcmoma, metastatic X X
Sarcoma, NOS, invasive
Mesothelioma, 1nvasive
ze?othsho;na, r;lletasnx;lc X
ahignant lymphoma, histiocytic type
Monocytac leukemia X X X X
Orbital region
Sarcoma, NOS
Scrotum, NOS
Mesothelioma, 1nvasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE
DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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4 4 4 4
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0 6 8§
o 7 7
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N0 =R
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ENDOCRINE SYSTEM
Pitwitary

Adenoma, NOS

renal

Pheochromocytoma
Thyrod

Follicular cell adenoma

Follicular cell carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS
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+ + o+
+R+ +

}
+
+

+

+ + o+
+ + o+
+M+ +
+ 4+ o+
+ o+ o+
+ + o+
+ +H+
+

+ o+ F o+ o+ o+ o+ o+

+ + o+

+X+ o+

+X+ +

+M+ Mt

+

+ M+

+

+

%+ +

REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Preputial/clitoral gland
Carcinoma, NOS
Epididymis
Mesothelioma, 1nvasive

Z Z+ + o+
2Z Z+¥H+ 2
Z Z+H+ 4+

Z Z4+R+e o+

2Z Z+H+ o+

+

2 Z+ + +
Z Z+ + +
Z Z+M+
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2 2+ + +
2 Z+M+ o+
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+ o+
Z Z2+¥+ +
2 2+ + +
2Z Z+M+ o+
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Z Z+H+

+

Z Z+AR+

2Z Z+R+ +

2 Z+R+ +

NERVOUS SYSTEM

Bram
Astrocytoma
Meningioma

o+ F o+ 4

Lagrimal gland
Carcinoma, NOS

r
Squamous cell papilloma
Squamous cell carcinoma
Zymbal gland
Carcinoma, NOS
Squamous cell papilloma
Keratoacanthoma

4

+

N NN NNNNN

N + + + + + + +

N + + + + + + +
X X X

g

MUSCULOSKELETAL SYSTEM
Muscle
Rhabdomyosarcoma

N NN NNNNN

N N NN

Pentoneum
M cyst
Sarcoma, NOS
Tunica vaginalis
Mesothelioma, mahgnant
Mesentery
Sarcoma, NOS

toctat:

reinoma,

N NNNNNNN

S S N
N N NNNNNN

N N N N

+ o+ o+ o+

Z»+

ALL OTHER SYSTEMS

Multiple organs, NOS
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Mucinous cystadenocarcinoma, metastatic
Signet ning carcinoma, metastatic
Sarcoma, NOS, invasive
Mesothelioma. tnvasive
Masothelioma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukema

Orbital region
Sarcoma, NOS

Scrotum, NOS
Mesothehioma, invasive
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4
Z

N NN NNNNN

X X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE
DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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8
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4
7
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4
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1
0
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ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
e
eochrom: ma
Thyrod

Follicular call adenoma

Folhcular cell carcinoma

C-cell adenoma

C-cell caretnoma
Parathyroid

Adenoma, NOS

+H+ + jOm
+ + o+ =17

+M+ o+

+

+

+ %

+ M+ 4+ 4
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+ + 4+
+ + 4+
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+

+ M oM+ o+ 4+
+ e + + 4+
+ + + +
+ + + +
+

+ +

+

| + + ¥+
+ P4+

+ +

+ +

REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Preputial/chtoral gland
Carcinoma, NOS
Epididymis
Mesothehioma, invasive

Z Z+XN+ +

Z Z+ + +

Z Z+M+ o+

24 2+ + 2

Z 2+ + +

Z Z+¥+ +

2 Z iR+ +

Z Z+H+ +

Z Z R+ 4+
2z Zide +

2 Z+¥H+ o+

Z Z4+R+ o+
2 Z+ + +
2 Z+H+ o+
2 Z+H+ +

Z Z+R+ o+
Z Z+ + +
2 2+ + +
2 Z+H+ +
Z Z+H+ o+
2 Z+ + +
Z Z+ + +
Z Z+x+ +
2 Z+ + 2
Z Z+M+ o+

NERVOUS SYSTEM
Brain
Astrocytoma
Meningioma

+

+

+

+

+

+

+

ANS

Lacrimal gland

Carcinoma, NOS
Ear

Squamous cell papalloma

Squamous cell carcinoma
Zymbal gland

Carcinoma, NOS

Squamous cell papilloma

Keratoacanthoma

Ers

et

+ R
+® o+ Z

N N N

+ o+ 4+

"t
"+
]

o+

MUSCULOSKELETAL SYSTEM
Muscle
Rhabdomyosarcoma

N NNNNNNNNNN

BODY CAVITIES
Pentoneum

M y

Sarcoma, NOS
Tunica vaginalis

Mesothehioma, malignant
Mesentery

Sarcoma, NOS

noma,

+

+ 4+ o+

N N N

Z¥+
2z o+
Z
2
2
4
Z
Z
4

ALL OTHER SYSTEMS
Multiple organs, NOS
Carcinoma, NOS, metastatic
Ad noma, . stat
Mucinous cystadenocarcinoma, metastatic
Signet nng carcinoma, metastatic
Sarcoma, NOS, invasive
Mesothelioma, 1nvasive
Mesothelioma, metastatic
Mahgnant lymphoma, histiocytic type
Monocytic leukerma
Orbital region
Sarcoma, NOS
Scrotum, NOS
Mesothehoma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE

DIHYDROCHLORIDE (Continued)

ANTMAL
NUMBER

WEEKS ON
STUDY
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0 of o o
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0o o

IR E
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3 1 O
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5
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]
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ENDOCHINE S5YSTEM
Pituitary
Adenoma, NOS
Adrenal
Pheochromocytoma

hyroid

Folhicular cell adenoma

Follicular cell careinoma

C-cell adenoma

C-cell carcinoma
Parathyrod

Adenoma, NOS

+
+
+
+
i
+
+
+
+
+
+
+

+

+

X+ o+t

+

M o+ +

+ R

+H+ +

+

+

REFRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Preputialichtoral gland
Carcinoma, NOS
Epididyms
Mesothehoma, tnvasive
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4
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+
+
+
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+
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Z Z4x+
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2 Z4xy

+
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Z+H+ o+
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NERVOUS SYSTEM
Brain
Astrocytoma
Meningloma

+
+
+
+
+
+
+
+
+
+
+
+
+

Ll Y

ANS

Lacrimal gland

Carctnoma, NOS
Ear

Squamous cell papilloma

Squamous cell carcinoma
Zymbal gland

Carcinoma, NOS

Squamous cell papilloma

Keratoacanthoma

Muscle
Rhabdomyosarcoma

et

e+

BODY CAVITIES
Peritoneum
Mucinous cystadenocarcinoma, metastatic
Sarcoma, NOS
Tunica vaginalis
Mesothelioma, mahgnant
Mesentery
Sarcoma, NOS

2+

Wz + 2z

ALL"OTHER SYSTEMS

Multiple organs, NOS
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Mucinous cyst: reinoma, met.
Signet ring carcinoma, metastatic
Sarcoma, NOS, 1nvasive
Mesothelioma, 1nvasive
Maesothehoma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukerma

Orbital region
Sarcoma, NOS

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1,2-DIMETHYLHYDRAZINE

DIHYDROCHLORIDE (Continued)

ANTMAL ST 8] 5] o] S| SI o 5 5 5] 8] 5 5 5 5 5] 5] 9
NUMBER 2| 2 2 2 3f 381 3 3 3 3] 3 3 38 3 4 4 4 4
8l 71 8 9of of i} 2 3t 4 5 6 7 8 9 o 1 2 3 4 5 6
TOTAL
WEEKS ON TISSUES
STUDY 9 8 5 6 8 9 8 6 O 8 O 8 1 8 6 4/ o6 8 1 4 9 7/ 5 |TUMORS
8 U 1 7 1 3 9 6 1 8 7 5 2| 6 7 2l of 4 7 9f 5 1} 2
Pituitary + + + + + + + + + 4+ 4+ + o+ + + + + + + + + + 122
Adenoma, NOS -]
Adrenal + + + 4+ + o+ + o+ o+ o+ o+ o+ + o+ o+ o+ 125
Pheochromocytoma X X 18
Thyreid + + + + + + + + + + + o+ o+ + + + + + 124
Folhcular cell adenoma 4
Follicular cell carcinoma 3
C-call adenoma 2
C-cell carcinoma X 7
Parathyroid + + + + + + + + + + + + + + + + o+ + + + o+ + + o+ 119
Adenoma, NOS X 1
REPRODUCTIVE SYSTEM—
Mammary gland + + + + + NN + + + + + N + + + + 4+ + N + + N + + |*%25
Fibroadenoma L
Test1s + + + + + + + + + + + 4+ + + + + + + 4+ o+ + o+ + o+ o+ 123
Intarstmal cell tumor X X X X X X X X X X X X X X X 79
Prosta + + + + + + + + + + + + + 4+ + + + + + + + + + + + 123
Preputlal/chtoralgland N NNNNNNNNNNNNNNNNNNNNNNNN |*25
Carcinoma, NOS X X X 5
Epididymis N NN NNDNDNNDNNNNNNNNNNNNNNNNN |*25
Mesothelioma, 1nvasive 1
Bramn + + + + + + + + + + + + F o+ + o+ o+ o+ + + o+ o+ o+ o+ 125
Astrocytoma 1
Meningioma 1
Lacrimal gland N NNNNNNNNNNNNN N N N N N N N *125
Carcinoma, NOS 1
Ear + 4+ + + + + + F +F + o+ o+ F o+ + o+ o+ o+ + + *125
Squamous cell papilloma 1
Squamous cell carcinoma X 2
Zymbal gland + + + + + + + + + + + + + + + + + + + + + + + o+ o+ *125
Carcinoma, NOS X X X X X 23
Squamous cell papilloma X 7
Keratoacanthoma X X 3
MUSCULOSKELETAL SYSTEM
Muscle N NN NNNIDNNNNDNNNNNNNNNNNNNNN |*2
Rhabdomyosarcoma 1
BODY CAVITIES
Pentoneum N NNNNDNNNDNNNNNNNNNNNNNNNNN |*2%
cystad r meta X 2
Sarcoma, NOS 1
Tunica vaginahs + + + + + + + o+ 4+ o+ + o+ o+ o+ 4+ o+ o+ o+ o+ + o+ o+ o+ + | %125
Mesothelioma, mahgnant X 4
Mesentery N NNNNNNNNNDNNNNN N N N N *125
Sarcoma, NOS 1
Multiple organs, NOS N NN NNNDNNNNNNNNNNNNNNNNNNN |{|*2
Carcinoma, NéS metastatic 1
Adanocamnoma NOS metastatic 5
cy , meta X X 9
Slg'net. ring carcinoma, met,astatxc X 7
Sarcoma, NOS, invasive 1
Mesotheiwma mvasive X 3
ﬁa]sothaho{na, T’etastahtlc é
ahgnant lymphoma, histiocytic type
Mon&‘:}mc layukgrma e e X X X X 18
Orbital region
Sarcoma, NOS 1
Scrotum, NOS

Mesothelioma, invasive

—

* Ammals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS: 1% AMOSITE

ANIMAL o[ 6 [ [ [

NUMBER 1 70 71 71 8 8 8 8 8 8 8 8 8 8 9
e 71 8 o o 1] 2| 3 4 s 6 7 8 9 o

WEEKS ON

STUDY 1 2 4 3| 4 4 1| 2 1 8 2| 4 4 3§ 3
70 1) 1] sl i} 1) 6 9 9 7 4 1 31 6 1

INTEGUMENTARY SYSTEM
Skn
Carcinoma 1n situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal csll tumor
Basal coll carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, NOS
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hema rcoma
Neurofibroma

9 9 9 9 9 o 9 9 9 O
1 2| 3] 4 5/ e 7 8 9 o0
4 3| 4 2 2 L 8 3 3 2
1 4/ 1 1 2| 2] 8 8 7 7
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X

Lungs and bronchy
C N

S cell car t
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Papillary adenocarcinoma
C cell carcinoma, metastatic
hageh ma, metastat
Pheochromocytoma, met
Liposarcoma, metastatic
Trachea
C-cell carcinoma, 1nvasive

LR S S T T T T T SR S

X

L TR S ST S S T S A

HEMATOPOIETIC SYSTEM

Bone marrow

Spleen

tbrosarcoma

Mesothelioma, metastatic
Hemangosarcoma

Lymph nodes
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
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F R T T T T R 2 T R N S
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

NUMBER

WEEKS ON
STUDY

of 0 O o O 0
1 21 3| 4 5
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1
4

T I T
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3 3§ 1 3] L o 9 7
1 71 8 6 7 | 6 1

p2-2=
St
[y
0 €
RO

INTEGUMERTARY SYSTEM
Skin
Carcinoma m-situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal cell tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, N
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hemangosarcoma
Neurofibroma

+ + + o+ o+ o+

+ o+ v b+ o+

+

+

+ o+ o+ o+ o+ o+

ta b

Lungs and bronch:
Car NOS,

uamous cell carcinoma, metastatic
veolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Papllary adenocarcinoma
C-cell carcinoma, metastatic
l:heochrom ma, metastatic

proura'om, z;:etutatxc
Trachea
C-cell earcinoma, invasive

+ o+ o+ o+

+ + + + + o+

+

Bone marrow
Spleen
Fibrosarcoma
Maesothelioma, metastatic
Hemangiosarcoma
Lymph nodes
C cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, tnvasive
Thymus
Carcinoma, NOS
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+4+
++
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+ + + o+ + 4+

+ o+ o+ o+ o+ o+

+
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+
+
+
+
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CIRCULATORY SYSTEM
Heart
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

INTEGUMERTARY SYSTEM

Skin
Carcainoma n-situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal call tumor
Basal cell carciroma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma

Subcutanaous tissue
Sarcoma, N
Sarcoma, NOS, 1nvasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hemangosarcoma
Neurofibroma
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RESPIRATORY SYSTEM
Lungs and bronchy

Carcinoma, NOS, metastatic
S cell car t

vaeolarlbmnchlolnr adenoma
‘Alveolar/bronchiol

Papiilary adenocarcinoma

C cell carcinoma, metastatic

Pheochromocytoma, metastatic

Sarcoma, NOS, metastatic

Liposarcoma, metastatic
Trachea

C-cell carcinoma, 1nvasive

Bone marrow
Spleen
brosarcoma
Mesothelioma, metastatic
Hemangosarcoma
Lymph nodes
C-cell carcinoma, matastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Thymus
Cartinoma, NOS
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+

Heart
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

{Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

o
7

71 7
5l 5
1 2] 3

EERERRE
5] S| 8| 5 S 51 6f 6
4 51 6 71 8 9 0Of 1

ki nT 7 77
6 6 e 6 6 6 6 6 7
2 3| 4 5/ 6 71 8 9 o

B~

3 1] 2 3l 1 4 38
4 7 8 9 3 1 8

D

3| 3 3t 4f 2 3] 3 21 4 3 2 1 6
7 8 of 1 9f 9 4 3l 1 6 8 1] 9

b

ooo& o ~3~3]

INTEGUMENTARY SYSTEM
Slan
Carcinoma in-situ, NOS
Squamous cell papilioma
Squamous cell carcinoma
Basal cell tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, NOS
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hemangiosarcoma
Neurofibroma

PR T A SN T P I S S R N
X

LR T S S S A S N N N | TR

X

+

Lungs and bronch
Carcinoma, NOS, metastatic
Squamous cell carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Papillary adenocarcinoma
C-cell carcinoma, metastatic
Pheochromocytoma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic
Trachea
C cell carcinoma, 1nvasive

PR SRR T T S S S S S S S YR R T T S

X

+ + + + + + + + o+ + o+ + + + + A+ o+ o+ o+ o+ o+ o+

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Fibrosarcoma
Mesothelioma, metastatic
Hemangiosarcoma
Lymph nodes
C-cell carcinoma, metastatic
Sarcoma, NOS, 1avasive
Fibrosarcoma, invasive
Thymus
Carcinoma, NOS
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Heart
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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INTEGUMERTARY SYSTEM
Skin
Carainoma 1n-situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal] ceil tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma,
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hemangiosarcoma
Neurofibroma
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Lungs and bronch
C NOS,
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cell car tastat
Alveolard hiolar ad

Alvanlarboomnhinl
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car
Papillary adenocarcinoma
C-cell carcinoma, matastatic
Pheochromo ma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic

Trachea
C-cell carcinoma, 1nvasive
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+ + + + o+ + o+ o+
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Bone marrow
Spleen
ibrosarcoma

Mesothelioma, metastatic
Hemangosarcoma

Lymph nodes
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive

ymus
Carcinoma, NOS
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

8|
2
3
T
3
7

~2 1

INTEGUMERTAKY SYSTEM
Skin
Careinoma 1n situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal cell tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, NOS
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lipoma
Laposarcoma
Hemangnosarcoma
Neurofibroma

EE N S e T

Lungs and bronch1
Carcinoma, NOS, metastatic
uamous cell carcinoma, metastatic
veolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Papillary adenocarcinoma
C cell carcinoma, metastatic
Pheochromocytoma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic
Trachea
C cell carcinoma, 1nvasive

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Fibrosarcoma
Mesothelioma, metastatic
Hemangiosarcoma
Lymph nodes
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, 1nvasive
Thymus
Carcinoma, NOS
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+
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+
+
+

Wt
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+
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+

CIRCULATORY SYSTEM
Heart
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANTMAL
NUMBER
WEEKS ON
STUDY

INTEGUMENTARY SYSTEM
Skin
Carcinoma 1n situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal cell tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, NOS
Sarcoma, NOS, 1nvasive
Fibroma
Fibrosarcoma
Lipoma
Liposarcoma
Hemangosarcoma
Neurofibroma
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+

+

+

+

+
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+

RESPIRATORY SYSTEM

Lungs and bronch:
Carcinoma, NOS, metastatic
it}uamous cell carcinoma, metastatic

veolar/bronchiolar adenoma

Alvaolar/bronchiolar carcinoma
Papillary adenocarcinoma
C cell carcinoma, metastatic
Pheochromocytoma, metastatic
Sarcoma, NOS, metastatic
Liposarcoma, metastatic

Trachea
C-cell carcinoma, invasive

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Fibrosarcoma
Maesothelioma, metastatic
Hemangosarcoma
Lymph nodes
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Thymus
arcinoma, NOS
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++
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4
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++
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++

++

CIRCULATORY SYSTEM
Heart
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

&2
[TRRY-

§|
§|
4
1

771
4 2|
1

S|
7
T
1
0 [

T
1 3 2
6| 0 6} 0

8| & 8| 8 8 8 8
5| 5| 9 5 9 5 5 6 6 6 6| 6 [ 7
1 2} 3 4 5 8 9 of 1 2 3 4 8 0
T
1

1
2’
8

i oo

Pl Lo R LX)

®wr ~-a
e -3
—ord w30

8| [
5| 9
v by
4 3
1 1

|

2| 8 2
0| 0 7

INTEGUMENTARY SYSTEM
Skin
Carcinoma 1 situ, NOS
Squamous cell papilloma
Squamous cell carcinoma
Basal cell tumor
Basal cell carcinoma
Keratoacanthoma
Fibroma
Fibrosarcoma
Myxoma
Osteosarcoma
Subcutaneous tissue
Sarcoma, NOS
Sarcoma, NOS, invasive
Fibroma
Fibrosarcoma
Lapoma
Liposarcoma
Hemanglosarcoma
Neurofibroma

+ o+ o+ o+ o+
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o+ o+ o+ o+ o+ 4+

o+ o+ o+ o+
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+
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RESPIRATORY SYSTEM
Lungs and bronchi
Carcinoma, NOS, metastatic
Squamous cell carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Papillary adenocarcinoma
C cell carcinoma, metastatic
Pheoch toma, tat
Sarcoma, NOS, metastatic
Liposarcoma, metastatic
Trachea
C cell carcinoma, 1nvasive

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Fibrosarcoma
Mesothelioma, metastatic
Hemangiosarcoma
Lymph nodes
C-cell cartinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Thymus
Carcinoma, NOS
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+ o+ o+ o+ o+
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+ o+ o+ + o+ o+ o+

M+

++
++
++

+ o+ o+ o+ o+

+

++
++
++
++
++
++
++

+ o+ + + o+ o+ o+

+ o+ o+ o+

++

++
++
++
++
+
)
++
++
+

CIRCULATORY SYSTEM
Heart
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+
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)
—ANIMAL : g 3
NUMBER 8, 8 9 0
2 4 9 0
WEEKS ON I 1 I 17 I 1 T 1 1 T 1 I I I 1 4 I 17 I 0 07 T
STUDY 2230333302023’1'2’4'0’3'3‘2'33343
of 1 6 5 1 1 8 5 4 1 8 38 3 8 7 1| 8 2 7 7N M 7N y f 9
INTEGUMENTARY SYSTEM
Slan + + + + + + + o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+t
Carcinoma n-situ, NOS
Squamous cell papilloma
Squamous cell carcinoma X
Basal cell tumor
Basal cell carcinoma X
Keratoacanthoma X X X
Fibroma
Fibrosarcoma
Myxoma X
Osteosarcoma
Subcutaneous tissue + + + + + + + F + + + + + + + + + + + + + + 4+ o+ O+
S
arcoma, , 1nvasive
Fibroma X X @X X X X
Fibrosarcoma X
Lipoma
Laposarcoma
Hemangosarcoma X
Neurofibroma X
RESPIRATORY SYSTEM
Lungs and bronch) + + 4+ F+ + + + + + + o+ o+ + + + + + F F + + o+ o+ + o+
Carcinoma, NOS, metastatic
S cellca
Alveolar/bronchiolar adenoma X
Alveolar/bronchiolar carcinoma X X

Papillary adenocarcinoma
C-cell carcinoma, metastatic
Pheochromocytoma, metastatic
Earcoma. NOS, metastatic
1POSAarcoma, static
ng}?“ » metasta + + + + + F + + + o+ o+ + 4+ + o+ o+ o+ o+ o+ o+ o+ o+
C-cell carcinoma, 1nvasive

Bone marrow + 4+ + + + + + + o+ + + + F o+ o+ 4+ o+ o+ o+t
Spleen + + + + + + + + + o+ 4+ o+ o+ o+ o+t
Fibrosarcoma

Mesothehoma, metastatic

Hemangosarcoma

Lymph nodes + + + + + + 4+ o+ o+ F O+ o+ E o+t

C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Thymus + + + + - -+ -+ - =+ F - - 4+ o+ + o+ -t
Carcinoma, NOS

Heart R YR LR S T S S S S S P S S S T T S T

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

— ANIMAL
NUMBER

WEEKS ON
STUDY

9
1
8|
T
2
[

TOTAL

TISSUES
2 |TUMORS
5

X

S

INTEGUMENTARY SYSTEM
Skin + + + + 4+ + o+ o+ o+ o+ o+
Carcinoma in-nity, NOS
Squamout cell papilioma X
Squamous cell carcinoma
Basa] cell tumor
Basal cell carcinoma
Keratoacanthoma X X
Fibroma

+
+
+
+
+
+
+
+
+
+
+
+
+
*
g

-

+ + + + + 4+ + F + + + 4+ 4+ o+ | *25

Ee R

Sarcoma, N

Sarcoma, NOS, invasive
Fibroma X X X
Fibrosarcoma
Lipoma
Liposarcoma
Hemangosarcoma
Neurofibroma X

¢

:
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g

g
CIN—‘F‘IQOISHNOHH-F&QQP‘-FQ’-‘

[
A
o

Lungs and bronch: + + + + + o+ 4+ o+ o+ o+

ar
QU

Alvan] 15 coll carcinom, t

lvaalarh hinl

Paptllary adenocarcinoma
S;coll carcinoma, metastatic

Sarcoma, N(ﬁ, metastatic
Liposarcoma, metastatic X
Trachea I S S T S SR T S R S S S B A
C cell carcinoma, mvasive

0D GOt D = DR

Bone marrow + +
Spleen + +
brosarcoma 1
Mesothelioma, metastatic 1
Hemangiosarcoma 2
Lymph nodes + + + + + o+ 4+ 4+ o+ 4+ E o+ o+ 250
C-cell carcinoma, metastatic 1
Sarcoma, NOS, invasive 1
Fibrosarcoma, invamive X
Thymus + +
arcinoma, NOS X

CIRCULATORY SYSTEM

Heart + + + + + + 4+ + + + + + + + + + o+ + o+ + + + 4 249

++
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[ 4
[+
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* Animais necropsied
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

ANIMAL
NUMBER

WEEKS ON
STUDY

(Continued)

8
9

-0 OB

9)
2|

9
3

9
4

9
5

9
[

9 9
(-

o O

4

I
1

T

1

T]
!
8|

Oral cavity
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Salivary gland
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Mixed tumor, benign
Mesothelioma, metastatic
Esophagus
Stomac
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
Small intestine
Ad reinoma in
Leiomyoma
Leiomyosarcoma
Malignant lymphoma, histiocytic type
Large intestine
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyoma

d +.

polyp

+Z+

N NNNNNNNNNNN

X

+ + F o+ + o+ o+

+ o+ o+

+2+
+2+
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o+ 2+
+2Z+
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M o+ Z+
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+24+

+2+ K+

++

+Z+

+ 2+

+Z+

+2+

+2+

+2Z+
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+2+

Kidney
Carcinoma, NOS
Tubular cell adenoma
Tubular cell adenocarcinoma
reoma,
Lipoma
Mixed tumor, malignant
Urinary bladder

+ o+ + o+ o+ o+ o+

+ o+ o+

+ o+ + + o+ F o+ o+ o+ o+ o+

Pituitary
Carcinoma, NOS
Adenoma, NOS
Adrenal
Tubular cell adenccarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Ganglioneuroma
Thyroi
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-ce]l carcinoma
Parathyroid
Adenoma, NOS
C-cell carcinoma, invasive
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma

+ 0+ + F + + + + + o+ o+ o+
X

X

P T T Tk TR T S T N s

X X X X
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X
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)
T 7 ) T
0 It t 1 1 2 2
K | EEE

7] a7
0{7"[0‘0
5 6 7
1

WO

1] 2

WEEKSON b
STUDY Tg[ 3

8
T 1
8 1
718‘

DICESTIVE SYSTEM

Oral cavity N NNNNNNNNNNNNNNNNNNNNNNNN
Squamous cell papilloma
Squamous cel] carcinoma X
Basal cell carcinoma

Salivary gland + 4+ + o+ o+ + o+ o+ + F o+ P+ o+ o+ o+ o+t
Carcinoma, NOS
Sarcoma, N
Fibrosarcoma
Fibrosarcoma, invasive

Liver + o+ + o+ o+ o+
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukemia

Bile duct
Gallbladder & common bile duct
Pancreas

Carcinoma, NOS

Acinar cell adenoma

— ANIMAL 7
NUMBER 0 0‘

&
=3
YT

T
2'22
2] 3| ¢

sy
N -y ) -3

© oy
3 =
- X"}
-3
—
L]

4

o
-

O )

"<+

+2+
+2+
+2Z4+
+2Z+
+Z+
+Z+
+2Z+
+2Z+
+2Z+
+ 2+
+Z+
+2Z+
+ 2+
+Z+
+2Z+
+ 2+
® o+
+2Z+
+2Z+
+2Z+
+ 2+
+2Z+
+2Z+
+2Z+
+2+

Acinar cell carcinoma
Mixed tumor, benign
Mesothelioma, metastatic
Esophagus + + + + o+ o+ o+ o+ o+ o+ o+ o+
Stomac. + + + + + + o+ o+ o+ o+t
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
Small intestine + + + F F o+ o+ o+ F F o+ F F o+ F o+ o+ + vt
Ad inoma in ad t polyp X
Leiomyoma
Leiomyosarcoma
Malignant lymphoma, histiocytic type
Large intestine + + + + + + + + + + + 4+ 4+ + + + 4+ A+ + o+ o+ o+ o+ o+ o+
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyoma

URINARY SYSTEM
Kidney + + + 4+ + F F + + 4+ F o+ o+ o+ o+
Carcinoma, NOS

Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS

Lipoma

Mixed tumor, malignant
Urinary bladder + + 4+ + F O+ o+ A+ o+ o+ o+ o+

++
+
+
+
++

+>

ENDOCRINE SYSTEM

Pituitary + + + + + + + + +
Carcinoma, NOS
Adenoma, NOS
Adrenal + + o+
Tubular cell adenocarcinoma, invasive
Cortical adenoma

Pheochromocytoma X X X X X
Pheochromocytoma, malignant
Ganglioneuroma

hyroid + 4+ + + F F o+ o+t
Follicular cel] adenoma X

Follicular cell carcinoma X X

C-cell adenoma X

C-cell carcinoma X X X X

Parathyroid + + o+ o+ + + 4+
Adenoma, NOS

C-cell carcinoma, invasive
Pancreatic islets + +
Islet cell adenoma
Islet cell carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

»

g

:

ki
3
1

ki
!
2

7
!
3

7
i
4] 5

:

|

—

~a0oeq

1
3
ki

]

1
!
8

-

D] e

= 4 =K

wwry oo~y

Oral cavity
Squamous cell papiiloma
Squamous cell carcinoma
Basal cell carcinoma

Salivary gland
Carcinoma, NOS
Sarcoma, N
Fibrosarcoma
Fibrosarcoma, invasive

Liver
Neoplastic nodule
Hapatocellular carcinoma
Monocytic leukemia

Bile duct

Gallbladder & common bile duct

Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell cartinoma
Mixed tumor, benign
Mesothelioma, metastatic

Esophagus

Stomac
Carcinoma ia-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma

Small intestine

in

! polyp

Leiomyoma

Leiomyosarcoma

Malignant lymphoma, histiocytic type
Large intestine

Carcinoma in-situ, NOS

Adenomatous polyp, NOS

Leiomyoma
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+Z+
+Z+

<

+Z+

++

+2Z+
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+ M o4+
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+2+

+2+

+ 2+

+2Z+
M +Z+

+

++

+2Z+

+Z+

2z

+ 2+

Kidney
Carcinoma, NOS
Tubular cell adenoma
Tubular ceil adenocarcinoma
Sarcoma, NOS
Lipoma
Mixed tumor, malignant
Urinary bladder

Pituitary
Carcinoma, NOS
Adenoma, NOS
Adrenal
Tubular cell adenocarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Ganglioneuroma
Thyroid
Follicular ceil adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
C-call carcinoma, invasive
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)

—ARIMAL 7 7 o O i T 7

NUMBER s{ 5| 5 5 8 5! sl s‘ 5 6 6 8 6 6 6 7
1 2 s 4 5 6 7 8 9 o e 7 8 9 o

WEEKS ON T T T

STUDY 1 l

R 1] I 1
EEEEREE
TN o8 6 T 1 1
DICESTIVE SYSTEM
Oral cavity N NNNDNDNNNUDNNNNNNNNNNNNNNNN
Squamous cell papilloma
Squamous cell carcinoma X
Basal cell carcinoma
Salivary gland + 4+ + + + + + 4+ + + + A+ 4+ o+ o+ o+
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver +
Neoplastic nodule
Hepatocallular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Mixed tumor, benign
Mesothslioma, metastatic
Esophagus
Stomac
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
Small intestine b o+ o+ F o+ o+ o+ o+ o+ o+ A+ A+ o+ 4
Add . inad tous palyp
Leiomyoma X
Leiomyosarcoma
Malignant lymphoma, histiocytic type
Large intestine T T T . U R T e S
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyoma X
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144
1 2 3
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4

& oo e
[l L B e |
om& n-ay
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+
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Kidney L R N S R T S N - SR S S S S
Carcinoma, NOS X

Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS

Lipoma X
Mixed tumor, malignant
Urinary bladder +++++++++++++++A+++++++++

ENDOCRINE SYSTEM
Pituitary T T T T Y . UK T T S R S
Carcinoma, NOS
Adenoma, NOS
Adrenal + +
Tubular cell adenocarcinoma, invasive
Cortical adenoma X X X
Pheochromocytoma X
Pheochromocytoma, malignant
Gaugéioueuroma

]
49
M 4
+
+

w4

yrol
Follicular cel]l adenoma
Follicular cell carcinoma
C-cell adenoma X X X X X
C-cell carcinoma
Parathyroid +
Adenoma, NOS
C-cell carcinoma, invasive
Pancreatic islats + + + + + + + + + +
Islet cell adenoma
Islet coll carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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1
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wewry -3
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Oral cavity
Squamous call papilloma
mous cell carcinoma
s.Br“al uglll‘ca;cinom
ivary gian
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver
Neoplastic nodule
Hepatocellular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Mixed tumor, benign
Mesothelioma, metastatic
Esop
Stomac|
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
SnAagll intestine R

in

; polyp

Leiomyoma

Leiomyosarcoma

Malignant lymphoma, histiocytic type
Large intestine

Carcinoma in-situ, NOS

Adenomatous polyp, NOS

Leiomyoma
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+ 2+
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+2Z+

+2Z+

+2+

+2Z+

o+
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+Z+
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+2 4

+2Z+

+ 2+

+2Z+

DRINARY SYSTEM
Kidney
Carcinoma, NOS
Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS
Lipoma
Mixed tumor, malignant
Urinary bladder

Pituitary
Carcinoma, NOS
Adenoma, NOS
Adrenal
Tubular cell adenocarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Ganglioneuroma
Thyroid
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
C-cell carcinoma, invasive
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

0
1

o

H

2] 2O M)

B o O - 0o

0o N

-

®

©

o
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[
] oo
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o1 oo

@ wrd o oof
H@A - X

DIGESTIVE SYSTEM
Oral cavity .
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Salivary gland
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver
Neoplasti¢ nodule
Hepatocellular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar ceil adenoma
Acinar cell carcinoma
Mixed tumor, benign
Mesothelioma, metastatic
Esophagus
Stomac
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
Small intestine
A reinoma in ad
Leiomyoma
Leiomyosarcoma
Malignant lymphoma, histiocytic type
Large intestine
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyoma

tous polyp
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4
4
4

+Z+ R+
+2Z+
+Z+
+Z+
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+Z+
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+2+
+2Z+
+Z+
+Z+

Kidney
Carcinoma, NOS
Tubular cel adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS
Lipoma
Mixed tumor, malignant
Urinary bladder

Pituitary
Carcinoma, NOS
Adenoma, NOS
Adrenal
Tubular cell adenocarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
QGanglioneuroma
Thyroid
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
C-cell carcinoma, invasive
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)
ANTMAL™ VI —
NUMBER 3 g
WEEKS ON i 1F I 1 1 1 7 1 I I I I 1 I 17 If if 1 I 1 I 1 1
STUDY 2 1 2| 3 4 3 2 4 8 of 1 4 3 3 1 1 4] 3| 8 O of 4 4 2
7 o5 21 9of 1 4 8 9 o e 5 3 o 4 7 1 of i 8 2 9o o 1y L 8
Oral cavity N NN NNNNNNNNNNNNNNNNNNNNNN
Squamous cell papilloma
Squamous cell carcinoma
Basal cel] carcinoma
Salivary gland + + + F + + 4+ + + - + + + + + + + o+ o+ o+ o+
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver FE S N N T T R R S S S T T TR S S
Neoplastic nodule X
Hepatocellular carcinoma
Monocytic leukemia X
Bile duct + + + F + + o+ + + F o+ o+ o+ o+ o+ o+ o+ o+ + o+
Gallbladder & common bile duct N NN NNNNNNNNNNNWNNNNNNNNNNN
Pancreas + 4+ + + F + o+ o+ =+ + 4+ o+ o+ o+ o+ o+ E o+ o+t
Carcinoma, NOS
Acinar cell adenoma X X X
Acinar cell carcinoma
Mixed tumor, benign X
Mesothelioma, metastatic
Esophagus + + + o+ o+ o+ o+ + + + + o+ + o+ o+ o+ F o+ o+ o+ o+
Stomac: L R N T S T T S S S T T I S SRR N

Carcinoma in-situ, NOS

Adenomatous polyp, NOS

Leiomyosarcoma
SH‘IEH intestine

in ad

polyp

Leiomyoma

Leiomyosarcoma

Malignant lymphoma, histiocytic type
Large intestine

Carcinoma in-situ, NOS

Adenomatous polyp, NOS

Leiomyoma

Kidney
Carcinoma, NOS
Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, N
Lipoma
Mixed tumor, malignant
Urinary bladder

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

Pituitary
Carcinoma, NOS
Adenoma, NOS

Adrenal
Tubuiar cell adenccarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Ganglioneuroma

ol

F{)llimlar cell adenoma

Follicular cell carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS

C-cell carcinoma, invasive
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma

HeH o+
+
+
+
+
+7
+ 9
+%4

+
+ 4+
+
+ M+
+
+

4+
"+

Amosite Asbestos, NTP TR 279

106




TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)

ANIMAL 2B
NUMBER ;
WEEKS ON I 1 1 1 11 I 1 I I I & 17 I I I I I I 1 1
STUDY 4 2| o 2 of 4f 1 1 4 i 2 3[ 2 2| 4 4 2 3| 3 2/ 3 4 3 8§ 2
1 e 8 4 8 1f o e 1 of e 6 o 8 t 1A 4 i 1 o 8 1 1 O 7
Oral cavity N NN NN NNNNNNNNNNNNNNNNNNNN
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Salivary gland + 4+ F 4+ + 4+ o+ E o+t o+t
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver o T T T T S T S S S U R S S T T S T NN SN
Neoplastic nodule

Hepatocellular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar cell carcinoma
Mixed tumor, benign
Mesothelioma, metastatic
Esophagus
Stomac
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
Small intestine
Ad inoma in ad t polyp
Leiomyoma
Leiomyosarcoma
Malignant lymphoma, histiocytic type
Large intestine
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyoma

+ F + F + + + F ok o+ F F o+ F o+ + + o+ + o+ o+ o+ o+

N NN NNNNINNNNNNNNNINNNNNNNNN

B . T TR T S S N S S O A
X

X

P S T T T T S N R R R R TR R

T T T T T S S T S S SR S R T S T S

URINARY SYSTEM
Kidney
Carcicoma, NOS
Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS
Lipoma
Mixed tumor, malignant
Urinary bladder

Pituitary
Carcinoma, NOS
Adenoma, NOS

Adrenal
Tubular cell adenocarcinoma, invasive
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Ganglioneuroma

Thyroid

Follicular cell adenoma

Follicular cell carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS

C-cell carcinoma, invasive
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma
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4
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+9
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

STUDY 2

0
I
3
9

WEEKS ON 1‘

w00
[

DICESTIVE SYSTEM
Oral cavity N NN NNNNNNNN
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Salivary gland + + + o+ o+ 4+ o+ o+ o+ o+ F o+ + + o+ o+ o+ o+ o+t
Carcinoma, NOS
Sarcoma, NOS
Fibrosarcoma
Fibrosarcoma, invasive
Liver + + + +
Neoplastic nodule
Hepatocallular carcinoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Carcinoma, NOS
Acinar cell adenoma
Acinar ceil carcinoma
Mixed tumor, benign
Maesothelioma, metastatic
Esophagus + o+ o+ o+
Stomacgu + + + +
Carcinoma in-situ, NOS
Adenomatous polyp, NOS
Leiomyosarcoma
sxﬁuin@gsging . L S T S R R R T R T T R I S I S R R

in tous polyp

Z
Z
4
Z
2
2
Z
2
Z,
4
Z
4
Z
4

+
+
+
+
+
+
+
+
+
+
+
+
+
+

+2Z+
+2Z+
+2Z+
+2+
=+ 2+
+ 2+
+2Z+
+2Z+
+2+
+ 2+
+ 2+
+2Z+
+2+
+ 2+
+2Z+
+Z+
+2Z+
+2+
+Z+ M+
+Z+
+2Z+
+2+
+2+
W o+ 2+
®oo+Z+

"

++
+
+
+
+
+
+
++
+
+
+
+
+
++
+
++
+
+
++
++
++

Leiomyoma

Leiomyosarcoma

Malignant lymphoma, histiocytic type
Large intestine + o+ o+ + 4+ o+ 4+ 4+ o+ + F F o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+

Carcinoma in-situ, NOS

Adenomatous polyp, NOS

Leiomyoma

Kidney P S S S S R R T T SRR R S S S R S R T
Carcinoma, NOS

Tubular cell adenoma
Tubular cell adenocarcinoma
Sarcoma, NOS

Lipoma

Mixed tumor, malignant
Urinary bladder + + + + o+ o+ F o+ o+ o+ F o+ o+ A+ o+ o+ A+ o+ o+ o+

Pituitary LI N T A T N S S S S S e S . ST T R S
Carcinoma, NOS
Adenoma, NOS
renal B T T T T T S S S N S N T . JEE T R S
Tubular cell adenocarcinoma, invasive
Cortical adanoma

Pheochromocytoma X X X X X X X X X
Pheochromocytoma, malignant
Ganglioneuroma

4+
o+

yroid

Follicular cell adenoma

Follicular cell carcinoma X

C-cell adenoma X X

C-cell carcinoma
Parathyroid + o+

Adenoma, NOS

C-cell carcinoma, invasive
Pancreatic islets + o+ 4+ o+ + o+ o+ o+ o+ o+ F A+ o+ o+ o+ o+ o+

Islet cell adenoma

Islet cell carcinoma
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)
ANIMAL [) 5
NUMBER 1 2
3 5
. . TOTAL:
WEEKS ON I I 1f 1 W I 1 17 17 1] 1 11 o 1 I1f I IT Iy 117 I 1} 17 1 TISSUES
STUDY 2| 4 2 2 8] 4 38| s| i 8 1 2 2 8 3 s 3 i o 2 2f 2 2 2 2 |TUMORS
8 1 o o 2 1 9o 1 6 of 2[ 1 6 7T 2 1 4] 2[ 34 9 5 1 o 1 S5
DIGES'I'IV'E'SYS’I’EM
Oral cavity N NN NDNNNNNNNNNNNNNNNNNNNNN |*250
Squamonus cell papilloma 1
Squamous cell carcinoma 3
Basai cell carcinoma X 1
Salivary gland + 4+ + + + + F o+ o+ -+ o+ o+ o+ A+ o+ o+t 245
Carcinoma, NOS 1
Sarcoma, NOS 2
Fibrosarcoma X 2
Fibrosarcoma, invasive X 1
Liver + + + + + + + + + + + + + + + + + + + + + + + + 250
Neoplastic nodule 9
Hepatocellular carcinoma 3
Monocytic leukemia X X 3
Bile duct + + + + + + + + + + + 4+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 250
thlbladdor & common bile duct N NN NNNDNNNNNNNNNNNNNNNNNNN *250
Pancreas + + + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 248
Carcinoma, NOS X 1
Acinar cell adenoma 19
Acinar cell carcinoma 2
Mized tumor, benign 2
Mesothelioma, metastatic 1
Elop 'E‘" + + + + F + + + + + 4+ + o+ o+ o+ o+ o+ o+ o+ 249
+ + + + + 4+ + + + o+ F o+ o+ o+ o+ o+ o+ 4 250
Camnoma in-gitu, NOS 1
Adenomatous polyp, NOS 1
Leiomyosarcoma 1
Smll intestine + + + + + + + o+ + o+ o+ o+ o+ o+ o+ o+ 4 250
in ad tous polyp 1
Leiomyoma 1
Manigaans prmphoma, b I
nt lymphoma, histi ic t;
hmmmzc P ocytic type + + + + + + o+ o+ F 4+ F o+ 4 250
Carcinoma in-situ, NOS 1
Adenomatous polyp, NOs 3
Leiomyoma 1
URINARY SYSTEM
Kidney + + + + + + + + + + +F + o+ o+ o+ A+ o+ o+ o+ o+ o+ o+ o+ o+ 249
Carcinoma, NOS 1
Tubular cell adenoma 2
Tubular cell adenocarcinoma 1
Sarcoma, NOS 1
Lipoma 1
Mixed tumor, malignant 1
Urinary bladder + o+ + + + + F o+ F o+ o+ o+ O+ O+ 4+ o+ o+ 250
Pituitary + + o+ o+ + o+ o+ + + + + + + + + o+ o+ o+ o+ o+ o+ 249
Camnoma NOS 4
Adenoma, NOS X X X X 41
rena + + + + + + + + A+ + + o+ o+ + o+ o+ + o+ o+ 250
Tubular cell adenocarcinoma, invasive 1
Cortical adenoma 5
Pheochromocytoma X X X X X 85
Pheochromocytoma, malignant 5
Gunghoneuroma 1
+ o+ o+ + + + F F F A+ F o+ o+ o+ o+ 246
Folhculnr cell adenoma X 13
Follicular cell carcinoma X 10
C-cell adenoma X 26
C-call carcinoma X X X X X X X 50
Parathyroid + + + + + 4+ o+ o+ + o+ + 4+ + o+ +F + o+ o+ o+ o+ 234
Adenoma, NOS
C-cell carcinoma, invasive X
Pancreatic islets + + + 4+ F o+ o+ o+ + o+ 248
Islet cell adenoma X X X 17

Isiet cell carcinoma

* Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

ANTMAL
NUMBER

WEEKS ON
STUDY

(Continued)

00 © )

8|
77 7 71 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9
6 7 8 9o of 1 2f 3 4 5 6 7 8 9o o 1 21 3 4 5 e 7 9

T
1
7

T
4
1

T
2|
1

1]
4
1

1
4
1

1
1
[}

1
2|
9

1
2
4

1
4
1

T
4

§| 1

!
T
9 7

T
3

1]
3
8|

me

1]
3
4

T
4
1

1
2|
1

T
2
2

1
]
8

n o

ol

0
0
1
2
7

Mammary gland
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma

Testis
Interstitial cell tumor

Prostate

0!

Squamous cell carcinoma
Preputial/clitoral gland

Carcinoma, NOS

Squamous cell carcinoma
Epididymijs

Lipoma

+

Z ++
2 4+

4

+ 0+ + + + + + + o+ o+ o+ o+

2 +»+
Z o+t
Z +%+
Z +»+
2 +¥+
Rz + M+
Z +M+
Z o+ e+
Z o+ e+
Z o+t
Z + R+

N NN NNNNNNNNN

Z ++
Z ++

Z RZ + e

Z +¥+

Z +R+M

Z ++

2

+

Z ++

Z +»+

+

2 + e

Z 4+t

Z +me M
Z M+

4

+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

I N T T T T

SPECIAL SENSE ORGANS
Ear
Squamous cell papilloma
Zymbal glan
Carcinoma, NOS
uamous cell spapilloma
enoma, NO

Z 2

o+ o+ o+ o+ o+ o+ o+ o+ o+

T T T S S S N

+

+

MUSCULOSKELETAL SYSTEM
Bone
Liposarcoma

Osteoma
Osteosarcoma

N NNNNNNNNNNN

X

BODY CAVITIES
Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Mcsotheiioma, invasive
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothelioma, malignant

N NN NDNNNNNNNN

+ o+ + + + o+ F o+ o+ o+ o+

N NNNNNNNNNNN

ALL OTHER SYSTEMS
Muitiple organs, NOS
Squamous cell carcinoma, invasive
Tubular cell ad i st
C-call carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Moesothelioma, invasive
Mesothelioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malignant lymphoma, histiocytic type
Myelomonocytic leukemia
Mo ic leukemia
Back, N

Basal cell carcinoma
lank, NOS

Rhabdomyosarcoma
Sacral region
Neurofibroma
Axilla, NOS
Fibroma
Fibrosarcoma
Serotum, NOS
Mesothelioma, invasive

N NNNNNNNNNNN

X X X X X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

!

8o -3

!

|
1
1

nT
1l 1

i
1

ki mn9q qm 9 94 77
H 1 1] 2] 2| 2l 2)
- 8 o i 2 3

2

L x4

~3 — (=

NS o -3

© &
on

onj
—

7

Mammary gland
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma

Testis

Interstitial cell tumor

Squamous cell carcinoma
Preputial/clitoral gland
Carcinoma, NOS
Squamous cell carcinoma
Epididymis
ipoma

Z o+t

Z %+

2 e+

Z +M+ M

Z R+
fk4

+ P+
Z 4R+

4

Z M+

FARES 3

Z x4

+
Z

2 4+

2 +¥+

2 o+ %+
ZH 4t
2 Rt
2 +¥+
2 W2 ¥4+
Z o+
Zrx Z ¥+
Z HWZ %+
Z M+
Z %+
2+t

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

v

"4

SPECTAL SENSE ORGANS
EE& 11 papill
uamous cell papilloma
Zymbal gland
Carcinoma, NOS
%usmm cell gzapilloma
enoma, NO

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Osteoma

Osteosarcoma

L B

BODY CAVITIES
Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Mesothtiioma, invagive
Tunica vaginalis
Mesothelioma, NOS
Moesothelioma, malignant
Meseantery
Maesothelioma, malignant

Multiple organs, NOS
Squamous cell carcinoma, invasive
Tubular cel! ad i m
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothelioma, invasive
Moesothelioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malifnant lymphoma, histiocytic type
Myelomonocytic leukemia
Monocytic leukemia

Back, N
Basal cell carcinoma

Flank, NOS
Rhabdomyosarcoma

Sacral region
Neurofibroma

Axilla, NOS
Fibroma
Fibrosarcoma

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
{Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

;
3
0|

!
3
1

!
3
2

’!
3
3

|

= b ]

@& 3

L |

Say

W

brd &=

W o

b e

[=X=Ton

© -

W] R~

o4

WwrH ow-3

REPRODUCTIVE SYSTEM
Mammary gland
Adenoma, NOS
Adenogcarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Squamous cell carcinoma
Preputialiclitoral gland
Carcinoma, NOS
Squamous cell carcinoma
Epididymis
Lipoma

Z e+

Z et

Z ++

Z 4284+

2 4+

ez

Z +M+

Z +»+

Z e+

Z ¥+

Z o+t

2 ++

Z HZ 4R+

2 + ¥+

2 +¥H+

Z

Z 4

Z + R+

Z ++

Z 4

2 4t

2 o+t

2+ ¥+

Z e+

2 i+

Z +H+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

SPECTAL SENSE ORCANS
EE; 1l papill
uamous cell papilloma
Zymbal gland P
Carcinoma, NOS
uamous cell papilloma
Adenoma, NOS

MUSCULOSRELETAL SYSTEM
Bone

Liposarcoma

Osteoma

Osteosarcoma

»

Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Mesothelioma, invasive
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothelioma, malignant

Z»

Multiple organs, NOS
Squamous cell carcinoma, invasive
Tubular cell ad rcinoma, metastatic
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothslioma, invasive
Mesothelioma, metastatic
QOsteosarcoma, metastatic
Malignant [ymphoma, lymphocytic type
Malignant lymphoma, histiocytic type
Myelomonocytic leukemia
Monocytic leukemia

Back, NOS
Basal cell carcinoma

Flank, NOS
Rhabdomyosarcoma

Sacral region
Neurofibroma

Axilla, NOS
Fibroma
Fibrosarcoma

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANTMAL
NUMBER

WEEKS ON
STUDY

v ol

ooy

LX)

7]
5|
8|

]

7
5
8|

7
8
2

EE

;
2

~3 e 1

© 0

W oren-y

1
!
3

1
4
1

WK -]

0 Lo 1

1
4
1

1
3
-]

S -3~

o 1
K

REPRODUCTIVE SYSTEM
Mammary glaod
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Squamous ¢ell carcinoma
Preputial/clitoral gland
Carcinoma, NOS
Squamous cell carcinoma
Epididymis
ipoma

Z +>+

Z R+

Z et

Z e+

Z o+ R+

+ o+

FARE S B
Z o+

Z o+t

+ 448

4

Z o+t

Z 4+t

Z o+t

+

Z R+

Z» P
Z 4R+
Z + >+
Z o+t
2+ ¥+
+
Z 4>+
Z o+t
2 4+

Z e+

NBRVOUS SYsTeM

rain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

SPECIAL SENSE ORGANS
Ear
Squamous cell papilloma
Zymbal glan
Carcinoma, NOS
itéuamous cell papilloma
enoma, NOS

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Osteoma

Osteosarcoma

BODY CAVITIES
Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Maesothelioma, invasive
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothelioma, malignant

'z

ALL OTHER SYSTEMS

Multiple organs, NOS
Squamous cell carcinoma, invasive
Tubular cell adenocarcinoma, metastatic
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothelioma, invasive
Mesothelioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malignant lymphoma, histiocytic type
Myelomonocytic leukemia
Monocytic leukemia

Back, NOS
Basal cell carcinoma

Flank, NOS
Rhabdomyosarcoma

Sacral region
Neurofibroma

Axilla, NOS
Fibroma
Fibrosarcoma

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER
WEEKS ON
STUDY

REPRODUCTIVE SYSTEM
Mammary gland

Adenoma, NOS

Adenocarcinoma, NOS

Papillary adenocarcinoma

Sarcoma, NOS, invasive

Fibrosarcoma

Fibroadenoma

Testis

Interstitial cell tumor
Prostate

Squamous cell carcinoma
Preputial/clitoral giand

Carcinoma, N

Squamous cell carcinoma
Epididymis

ipoma
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oy
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Y
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Z +M+
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Z 4+

Z + 9+

Z R+

Z e+

N o+ +

2 +¥+
Z +™M+

Z ++

Z R+

Z + e+

Z e+

7

Z o+t

Z ¥+

4

2 o+t

Z o+t

4

Z +M+

Z 9+

Z ++

Z +¥+

-4

2 +¥+

2 +¥+ »

2

Z 4+t

2 + M+

2 +»+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

SPECIAL SENSE ORCANS

ar
Squamous cell papilloma
Zymbal gland
Carcinoma, NOS
uamous cell ;apilloma
enoma, NO

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Osteoma

Osteosarcoma

BODY CAVITIES
Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Maesothelioma, invasive
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothalioma, malignant

zZn

w2z

Z»

4]

Muitiple organs, NOS
Squamous cell carcinoma, invasive
Tubular cell ad i tastat
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothelioma, invasive
Maesothalioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malilgnant lymphoma, histiocytic type
Myelomonocytic leukamia
Monocytic leukemia

Back, N
Basal cell carcinoma

Flank, NOS
Rhabdomyosarcoma

Sacral region
Neurofioroma

Axilla, NOS
Fibroma
Fibrosarcoma

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE

(Continued)
ANIMAL 8
NUMBER 2
5
WEEKS ON i I 1 ik If 0 I 1 I I I I O I I I 110
STUDY 9 L 2 i 2 2| 8 3| O 2 4 5 31 4 3 31 4 2 1 2 3 4 3 y 7
e 71 of o 1 1} of 4 S 4 1 8 3 1 € 1 1 8 3| 6 3 1 7 7 0
Mammary gland + + N + + N + 4+ + + + 4+ + + + + + 4+ + 4+ + + + + +
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma . X
'astis + 0+ + + + F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Interstitial cell tumor X X X X X X X X X X X X X X X X X X X X X X X
Prostate L S S S T . T R R R S S S S S R R S
Squamous cell carcinoma
Preputial/clitoral gland N NN NNDNNNNNNNNNNNNNNNNNNN

Carcinoma, NOS
Squamous cell carcinoma
Epididymis
ipoma

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
ma
Astrocytoma, invasive

SPECTAL SENSE ORGANS
Eg; 1 papill
uamous cell papilloma
Zymbal gland pap
Carcinoma, NOS

mous cell papilloma
moma, NOSp F

”+

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

Osteoma

Ostsosarcoma

BODY CAVITIES
Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Maesothelioma, invasive
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothelioma, malignant

Multiple organs, NOS
Squamous cell carcinoma, invasive

Tubular cell ad rcinoma, metastat:
C-cell cartinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Moesothelioma, invasive
Mesothelioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malignant lymphoma, histiocytic type
Myelomonocytic leukemia
Monocytic leukemia

Back, N
Basal cell carcinoma

Flank, NOS
Rhabdomyosarcoma

Sacral region
Neuroftbroma

Axilla, NOS
Fibroma
Fibrosarcoma

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANTMAL
NUMBER

WEEKS ON T
STUDY l

REPRODUCTIVE SYSTEM
Mammary gland + + + + + 4+ + + + + N + + + + + + + + N + + + + +
Adenoma, NOS
Adenocarcinoma, NOS
Papillary sdenocamnoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Squamous cell carcinoma
Preputial/clitoral gland
Carcinoma, NOS
Squamous cell carcinoma
Epididymis
Lipoma

»

2 >+
2 +M4+
Z +M+
Z +%+
Z +%+
Z +M+
Z + 2+
2 ¥+
Z +»+
Z 4
Z +X+
Z 4+ ¥+
2 4y
2 +%+
Z + +
Z +»+
2 +¥+
Z P4
‘2 + M+
2 + R+
Z +%+
Z ++
Z R4+
Z +%+

4
4
4
4
z
'z
4
z
4
z
z
4
z
2z
4
4
4
4
4
4
4
Z

NeRVOUS SYSTEM

Brain L T T T T S S S S T N A T T T e T
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

SPECIAL SERSE ORGANS

Ear + + + + 4+ + 4+ + 4+ +£ N + + + + + + + + N + + + + +
Squamous cell papilloma

Zymbal gland + + + + + + + + + + N + + + + + + + + N + + + + +
Carcinoma, NOS
iﬁuamous call Spapxlloma
enoma, N

MUSCULOSKELETAL SYSTEM
Bone N NNNNNNINNNNNNNNNNNNNNNNNN
Liposarcoma
Osteoma
Osteosarcoma

BODY CAVITIES

Paritoneum N NNNNNNNNNNNNNNNNNNNNNNN
Sarcoma, NOS
Sarcoma, NOS, invasive
Mesothelioma, invasive
Tunica vaginalis + + + + F + o+ o+ o+ F o+ 4+ F + o+ o+ o+ o+ o+ + o+ o+ o+ o+
Maesothelioma, NOS
Mesothelioma, malignant
Mesentery N NNNN
Maesothelioma, malignant

+ HRZ

zZn
2
Z
4
4
4
4
Z
Z

N NNNNNNNNNN

ALL OTHER SYSTEMS

Multiple organs, NOS N NNNNNNNNNNNNNNNNNNNNNNNN
Squamous ¢ell carmnoma, invagive
Tubular cell ad ti X
C-cell carcinoma, m.ta:tat\c
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothelioma, invasive X
Mesothelioma, metastatic

sarcoma, ;metastatic

Malignant lymphoma, lymphocytic type
Mahlgnant lyrnphoma histiocytic type
Myelomonocytic lenkemia X
Monocytic leukemia X X X X X X X X X X X X

Back, N
Basal cell carcinoma
lank, NOS

Rhabdomyosarcoma
Sacral region
Neurofibroma
Axilla, NOS
Fibroma
Fibrosarcoma
Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

e

[
®

Mam land
MQ::;’I.ENOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma

Testis

Interstitial cell tumor
Prostate

Squamous cell carcinoma
Preputial/ciitoral gland

Carcinoma, NOS

Squamous cell carcinoma
Ez@didymis

ipoma

Z ++
2 +¥+
Z ¥+
2, +m+
2+t

2 +¥+

z

2 +¥+

Z + M+

2+

2 v+

Z +RK+

Z 4+

2+t

2 +m4
Z o+
Z + M+
2 4%+
Z HRZ +¥+
Z +x%+
Z o+ %4+
2 R+
Z ¥+
2 4+
2 M+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive

rocytoma
Astrocytoma, invasive

SPECIAL SENSE ORCANS
Eg{ 1 papill
uamous cell papilloma
Zymbal gland
Carcinoma, NOS
ﬂuamou cell spapilloma
enoma, NO!

M+

w4+

MUSCULOSKELETAL SYSTEM
Bone

Liposarcoma

QOsteoma

Osteosarcoma

Peritoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
Malotholioma, invasive
Tunica vaginalis
Masothelioma, NOS
Mesothelioma, malignant
Mesentery
Mesothelioma, malignant

ALL OTHER SYSTEMS
Multiple organs, NOS
mous cell carcinoma, invasive

Tubular cell ad rcinoma, metastat
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Mesothelioma, invasive
Maesothelioma, metastatic
Osteosarcoma, metastatic
Malignant lymphoma, lymphocytic type
Malignaat lymphoma, histiocytic type
Myelomonocytic leukemia
Monocg:sic leukemia
Back, N
Basal cell carcinoma
Flank, NOS
Rhabdomyosarcoma
Sacral region
Neurofibroma
Axilla, NOS
Fibroma
Fibrosarcoma
Scrotum, NOS
Maesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

ANIMAL
NUMBER

STUDY 2

0
[
T
3
9

WEEKS ON 1I

3004
.—&:4

Mammary gland + 4+ + + 4+ F o+ o+ o+ F o+ o+ o+ o+ o+ o+t
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma
Fibroadenoma

e+

Testis

Interstitial cell tumor
Prostate

Squamous cell carcinoma
Preputialiclitoral gland

Carcinoma, N

Squamous cell carcinoma
Epididymis N

ipoma

Z +R+
Z +R+
Z 4+t
Z +R+
Z e+
Z +M+
2 +M+
Z +»%+
Z +R+
Z ¥+
Z +H4
Z +¥+
Z 4+
2 +M+
2 M+
Z +A+
Z +R+
2 ¥+
Z 4+
Z + R+
2 o+ M+
2 +%+
Z +R+
Z 4+

Z M2 o+t

NERVOUS SYSTEM
Brain + b+ F o+ F F F + F F F o+ o+ F o+ o+ o+ o+ FF o+t
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

SPECIAL SENSE ORGANS
Eé; Il papill
uamous cell papilloma
Zymbal glaad pep +
Carcinoma, NOS
%uammu cell gmpillomn
enoma, NO

24

"t
"+

MUSCULOSKELETAL SYSTEM
Bone N NN NDNDNINNNNNNNNNNNNN
Liposarcoma
Osteoma X
Osteosarcoma

4
4
4
2
4
4

BODY CAVITIES™

Peritoneum N NNNNNUNNNNNNNNNNNNNNNNNNN
Sarcoma, N
Sarcoma, NOS, invasive
Mewtheliom, invasive

Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant

Masantery N NNNNNNNN
Mesothelioma, malignant

4
FA RN

ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNIDNNNNNNNNNNNNNNNNNNNN
Squamous cell carcinoma, invasive
Tubular cell ad inoma, tat:
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Maesothelioma, invasive
Mesothelioma, metastatic X
glatfmm?a, u;‘etashaltic h
ignant lymphoma, lymphocytic type
Malignant lymphoma, hist?ocytic type
Myalomonocytic leukemia
Monocytic leukemia X X X X X X X X X X
Back, N
Basal cell carcinoma
Flank, NOS
Rbabdomyosarcoma
Sacral region
Neurofibroma
Axilla, NOS
Fibroma
Fibrosarcoma
Scrotum, NOS
Mesothelioma, invasive X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE
(Continued)

NUMBER

WEEKS ON
STUDY

9 9
o of Of o of o 0 0 1 1 1 1 1 2| 2 2
1 2 8 4 5| s 3 4 8l 7 9| 2| 3| 5

00 =

TOTAL
TISSUES

K

!IIHI

!

2l 2 2
o 1 4
T 1 T
2l 2 2| TUMORS
9 5 1

W A

1
3
1

K

Lol
[T -

=
(=1
L

Mammary gland
Adenoma, NOS
Adenocarcinoma, NOS
Papillary adenocarcinoma
Sarcoma, NOS, invasive
Fibrosarcoma

Testis
Intautmal cell tumor
state

Squamous cell carcinoma
Preputial/chitoral gland
Carcinoma, NOS
Squamous cell carcinoma
Epididymis
apoma

Z +¥4

Z o+ M+

Z +M+

4

Z +¥M+

+ o+ o+ o+ o+ o+ o+

Z M+
Z +¥H+

Z +M+
Z +H+
2 o+ M+

2 4+

2 44

N NNNNNN

Z 44+
Z R4

+

+ o+

+
+
+
+
+
+
+
+

*
N
123
o

Z M+
Z ++
Z +Me
Z 4+ M4
Z R+ ™
Z 4+
Z +M+
Z +M+
Z M4
g

Z HZ +M+

NERVOUS SYSTEM
Brain
Carcinoma, NOS, invasive
Astrocytoma
Astrocytoma, invasive

+ o+ o+ 4+ o+ o+ o+

SPECIAL SENSE ORGANS
Eas; it 1k
uamous cell papilloma
Zymbal gland
Carcinoma, rflos "
uamouxea ogmp oma

+

+

o+ o+ o+ o+

+ O+ 4+ o+ o+ o+ o+

MUSCUEUSKE‘CE’I‘KL‘SYSTEM
e
posarcoma
Osteoma

Osteosarcoma
BODY CAVITIES—

Pentoneum
Sarcoma, NOS
Sarcoma, NOS, invasive
l(notheimma, 1nvasive
Tunica vaginalis
Mesothelioma, NOS
Muothelwma. mahgnant
Mesente
Mowthohom, malignant

N NNNNNN

N NNNNNN

+ + + 4+ + o+ o+

N NNNNNN

ALL OTHER SYSTEMS
Multlph omnﬁ, NOS
1

Lal
Tubular cell ad tat
C-cell carcinoma, metastatic
Sarcoma, NOS, invasive
Fibrosarcoma, 1nvasive
Mesothelioma, 1nvasive
Mesothel:oma, metastatic
Osbeosan:oma, metastatic

Mahlgnant lymphoma. hxstlocyhc t.ype
Myelomonocytic leukema

Monocytic leukemia
Back, N

Basal cell carcinoma

lank, NOS

Rhabdomyosarcoma
Sacral regron
Neurofibroma
Axilla, NOS
Fibroma
Fibrosarcoma
Scrotum, NOS
Mesothelioma, 1nvasive

N NN NNNN

8~.—N-~n—u—-.—-—u—‘

»
"
tel
-
e

Rt

* Animals necropsied
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE LIFETIME FEED
STUDY OF AMOSITE ASBESTOS: 1% AMOSITE AND 1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE

ANIMAL i 4 4 4 1 1 1 1 41 1 1 I 1 5[ 1 1 3 1 1 i I I 1 2
NUMBER 70 71 7 7 8| 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 0
e 71 8 9 o 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8 9 0
WEEKS ON o o If o of I of Iy 1r 1 1 OO I Of O O ©O 0
STUDY 6 6 9 9 1 3/ 6 0 8 0' 2 20 Of 2{ 9 6 2 8| 8 9 9 6 7 2/ 8
8l 9of 71 2 s 9 9o s 3 2 of o 6 o 3 6 o 2 of 5 5 9 4 0o S

INTEGUMENTARY SYSTEM
Skin

Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma X
Fibrosarcoma
Subcutaneous tissue + + 4+ + + + + + + + 4+ + + + + + + + + NN + + + +
Squamous cell carcinoma
Sarcoma, NOS
Fibroma
Fibrosarcoma
Hemangiosarcoma
Neurofibroma

+ 4+ + + + + + 4+ + 4+ + + + 4+ + + + + + NN + + + +

Lungs and bronchi + + + F + o+ + 4+ + + o+ o+ o+ o+ + o+ o+ o+ o+ 4+ o+ o+ o+
Carcinoma, NOS, metastatic
Hepatocellular carci tatic
Alveolar/bronchiolar adenoma
Alveolarfbronchiolar carcinoma X

Pheochromocytoma, metastatic
Fibrosarcoma, metastatic

Trachea B T T S T S S S S R N A R TR S R N
AEMATOPOIETIC SYSTEM

Bone marrow P T T R T TR S R S T T S U N S R R
Spleen + 4+ + + 4+ F o+ o+ + + + o+ F o+ o+ o+ o+ o+ o+ o+

Adenocarcinoma, NOS, metastatic
gewtheliomn, metntaticl
emangiopericytoga, malignant
Lymph nodes L
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Mucinous cystadenoca, metastatic X
Signet ring carcinoma, metastatic X
Pheochromocytoma, metastatic
Mesothelioma, metastatic
Thymus + + + + -+ + -+ = = 4+ o+ 4+ + =~ = 4+ + 4+ + o+ o+ o+ o+

CIRCULATORY SYSTEM
Heart + + + 4+

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+

DIGESTIVE SYSTEM
Salivary gland + o+ &+
Liver + + + +
Neoplastic nodule
Hepatocellular carcinoma
Sarcoma, NOS
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia

Bile duct

Gallbladder & common bile duct

Pancreas

EAcigar ceil adenoma
sophagus

Smmacgu
Adenocarcinoma, NOS
Adenocarcinoma in ad tous polyp,
Mucinous cystadenocarcinoma

Small intestine +
Carcinoma, NOS
Adenocarcinoma, NOS X X
Adenomatous polyp, NOS
ﬁucinous cystaga nocarcinoma X X X X X

ucinous cyst. rcinoma, metastati

Large intestine + + + F 4+ F F o+ o+ o+ o+ o+ o+ o+ o+ o+
Carcinoma in-situ, NOS
Adenocartinoma, NOS X
Adenomatous polyp, NOS X XX X X X X @X
Ad cinoma in ad tous polyp X X X
Mucinous cystadenocarcinoma X
Mucinous cystad rcinoma, metastatic

Signet ring carcinoma X X

URINAKY SYSTEM
Kidney J T T T T T e e R S R I S
Sarcoma, NOS

Mixed tumor, malignant
Urinary bladder B T T T SR S T R R R S S T T I
Adenomatous polyp, NOS

+
+
+

4+
+
+
++
+
+
4+
++

P+ +
+

M+
+

P+ +

++ +2Z+
++ +Z4+
++ +4+
++ +2Z+
++ +2+
++ +2Z+
++ +2+
++ +2+
++ +2Z+
++ +4+
+4 +2Z4+ =
++ +2+
++ +2+
++ +2Z+
++ +2+
++ +2+
++H+Z+
++ +2Z+
++ +Z+
++ +2Z+
++ +2+
++ +Z+
++ +2Z+
++ +2Z+
++ +2+

+

¥
+
+
+
+
¥
+
+
&
+
+
+
+
+
+>
+
+
+
+
+
+
+
+
+

ot
>
]

@: Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

2

oo

2|
!
2|

]
:
[

]

2]
0
8

2
0|
9|

1

!
3

3

21
4

A=)

e = R =1

WO vony

J
1
9)

o

8
ki

7

i

SO Ored

RO O] =y
O] D

=0

kiR
]

oS00
00 ~3
L o]

TEGUMENTARY SYSTEM
Ski

n
Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma
Fibrosarcoma

Subcutaneous tissue
Squamous cell carcinoma
Sarcoma, NO
Fibroma
Fibrosarcoma
Hemangiosarcoma
Nourofibroma

+

+

+

+
+

+

+ o+ F o+ o+ o+ o+ o+ o+ o+

Lungs and bronchi
Carcinoma, NOS, metastatic
Hepatocellular carcinoma, metastatic
Alveolar/ronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Fibrosarcoma, metastatic

Trachea

Bone marrow

Spleen
A d inoma, NOS, metastati
Mesothelioma, metastatic
Hemangiopericytoma, malignant
Lymph nodes
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Mucinous cystadenoca, metastatic
Signet ring carcinoma, metastatic
Pheochromocytoma, metastatic
Mesothelioma, metastatic
Thymus

+
+

+ 4+

++

+2 MW+t

++
++

CIRCULATORY SYSTEM
Heart

Salivary gland

Liver
Neoplastic nodule
Hepatocellular carcinoma
Sarcoma, NOS
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia

Bile duct

Gallbladder & common bile duct

Pancreas

EAci}r:ar cell adenoma
sophagus

Stomacgu
Adenocarcinoma, NOS
Ad reinoma in ad t

b

Aden polyp,
Mucinous cystadenocarcinoma
Small intestine
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Mucinous cystad rcinoma,
Large intestine
Carcinoma in-situ, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Adenocarcinoma in adenomatous polyp
Mucinous cystadenocarcinoma
Mucinous cystadenocarcinoma, metastatic
Signet ring carcinoma

++

++ +2Z+

++

++ +Z+

@X

++ +Z+

M4+

++ +Z2+

++

++ +2+

++ +2+
++ +2+

++ +Z+

++ +Z+

M+

++ +Z+

++ +Z+
++ +2+

@X

++

++ +2+

tata]

++

++ +2+

o+
+
+
++

+2+
++ +2Z+
++ +2Z+

+Z+»

+2Z+
++ +2+
++ +Z+
++ +Z+
++ +Z+
++ +2+
++ +2Z4+

++
++

++

+
+
+
+
+
+
+
+
+
+
+

URINARY SYSTEM
Kidney

Sarcoma, NOS

Mixed tumor, malignant
Urinary bladder

Adenomatous polyp, NOS

+5¢

ta RS

@ Multiple occurrence of morphology
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

!
2
8

3 3
1| 2

21
3
3|

2
3
4

a2
i
5l 6

-
'S

]

Wy © W ]

Y
T
8§

o

b

:
9|

wa

X3

78
8l 1

b

- X3

®a
o

SINTE'GUHEN ARY SYSTEM
Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma
Fibrosarcoma

Subcutaneous tissue
Squamous cell carcinoma
Sarcoma, NOS
Fibroma
Fibrosarcoma
Hemangiosarcoma
Neurofibroma

+ 0+ + o+

+ o+ o+ o+ o+ o+

Lungs and bronchi
Carcinoma, NOS, metastatic
Hepatocellular carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Fibrosarcoma, metastatic

Trachea

™+

o+ o+ o+ o+

o+ o+ o+ o+

REMATOPOIETIC SYSTEM

Bone marrow

Splgan
A

reinoma, NOS, metastati
Maesothelioma, metastatic
Hemangiopericytoma, malignant

Lymph nodes
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Maucinous cystadenocarcmoma, metastatic
Signet ring carcinoma, metastahc
Pheoch ytoma, met;
Maesothelioma, metastatic

Thymus

++

++

++

++

++

+ oF o+ o+ o+

++

++

CIRCULATORY SYSTEM
Heart

Salivary gland
Liver
Neoplastic nodule
Hepatocellular carcinoma
Sarcoma, NOS
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
EAcmar cell adenoma
sophagus
St.omacgu
Adenocarcinoma, NOS
Ad reinoma in ad tous polyp, metastatic
Mucinous cystadenocarcinoma
Small intestine
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp NOS
Mucinous cystadenocarcinoma
Mucinous cystadenocarcinoma, metastatic
Large intestine
Carcinoma in-situ, NOS
Adenocarcinoma, NOS
Adenomatous polyp. NOS
Adenocarcinoma 1a adenomatous polyp
Mucinous cystadenocarcinoma
Mucinous cystadenocarcinoma, metastatic
Signet ring carcinoma

++ +Z4

++

++ +Z+

++

+4+ + &+

++ +2Z+

W

++ +Z+

++ +24+
++ +2Z4+

++ +2+

ot +

++H+Z4

e+

++ +Z+

++ +24

++

++ +2+

++

++ +2+

++ +Z+

++
O
++

++ +2Z+
++ +2Z+
M+ + +Z4

+

++

++ +24

++

++ +2Z+

o+ o+ o+

++

++ +24

++ +2Z+

+
M+
et

++ +4+
++ +2Z+
+4+ +Z+

X@x

++ +Z+

URINARY SYSTEM
Kidney

Sarcoma, NOS

Mixed tumor, malignant
Urinary bladder

Adenomatous polyp, NOS

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL 2[ 2] 2f 2 21 2 2
NUMBER 5 S5 5 5 5 S5 5 5 66666 6 o 6 6 7 7 N N N7
1234567890 23456789012345
WEEKS ON Of 1 [ 1 0 0 I 0 1 O o0
STUDY 6!0'87!92‘ 7 8| 8 Sl 277!28705777
9 8 o 3 7 o0 4 9 3 o O 3 9 o 4 4 7 9 4y 1 7
Skin LR TR R TR S T R S R I R T T e
Squamous cell papilloma
Basal cell carcinoma
Karatoacanthoma
Fibrosarcoma X
Subcutaneous tissue LR T S S T T N R T A T T S S T T B TR S S SR B
Squamous cell carcinoma
Sarcoma, NOS
Fibroma X
Fibrosarcoma
Hemangiosarcoma
Neurofibroma X
RESPIRATORY SYSTEM
Lungsandbronahl + 4+ o+ F + + + + + F + + F F o+ o+ F o+ F o+ o+ o+
ar S. metastati
Hepatocellular carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Fibrosarcoma, metastatic
Trachea L T T S TR T T S S R S T S S S SR S T
REMATOFOIETIC SYSTEM
Bone marrow L T R TN T O S SR SR T S R G S R
Spleen + + + + + o+ + o+ o+ o+ ok A+ o+ F o+ o+ o+ o+ o+ o+
Adenocarcinoma, NOS, metastatic
Mesothelioma, metastatic
Hemangiopericytoma, malignant .
Lymph nodes L TS T T T T T S S T R S T A
Carcinoma, NOS, metastatic
Adenoeamnomn, NOS, metastatic X
cystad reinoma, metastat
Signet hng carcinoma, metastatic
Pheochromocytoma, metastatic
Mesothelioma, metastatic
Thymus - = 4+ = 4+ =~ 4+ o+ o+ o+ o+ o+ F -+ o+ o+ o+ o+ - =+
CIRCULATORY SYSTEM
Heart + 4+ 4+ + o+ + o+ o+ o+ o+ o+ A+ F o+ o+ + o+ o+ o+ o+
Salivary gland + o+ + F + F + 4+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ 4
Liver + o+ o+ 4+ o+ o+ o+ o+ o+ E F o+ o+ + o+ + o+ o+
Neoplastic nodule X X
Hapatocellular carcinoma
Sarcoma, NOS
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia X
Bile duct + + + + + + + + + + F + + 4+ + + F+ + o+ ¥+ o+ + o+ 4+
Gallbladder & common bile duct N NN NNDNNNNNNNNNNNNNNNNNNNN
Pancreas L S . S T T I S S R T
Acinar cell adenoma X
Esophagus + o+ + F o+ o+ o+ o+ + F o+ o+ o+ o+ o+ o+ o+ o+t
Stomac + F 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ + 0+ + o+ o+
Adenocarcinoma, NOS .
Ad reinoma in ad polyp, metastati
Mucinous eystadenocarcinoma
Small intestine R T T T S S T T S N T I T S S G T S N S
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma k
Mucinous cystad reinoma, metastatic
Large intestine + + o+ o+ + + 4+ 4+ + + + + + + + + 4+ o+ + 4+ o+ o+ 4
Carcinoma in-situ, NOS
Adenocarcinoma, NOS X X
Adenomatouspolyp, NOS X X X @x @X X X X
rcinoma in ad tous polyp X X X X X X
Mucinous cystadenocarcinoma X
Mucinous cystad rcinoma, tati
Signet ring carcinoma
URINARY SYSTEM
Kidney LA I S T T S T TR . S BT R T S B I S A T B B
Sarcoma, NOS
Mixed tumor, malignant
Urinary bladder + + + + 4+ o+ o+ o+ F o+ o+ o+ 4+ O+ -+ o+ o+
Adenomatous polyp, NOS
@ Multiple occurrence of morphology
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL ™
NUMBER 7?7 7 7 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 ¢ 0
el 71 8 9 O 1 2 8 4 5 e 7 8 9 o i 2 34 4 5 6 7 8 9 o
WEEKS ON
STUDY 7 o 71 7 4y 2 o 7 9% 8 7 8 9 8 & O 8 9 7 N 4 7 8§ U 1
9l o 4 4 9 of e 9 9 4 2t 6 9o 1 2 5 7 s i o 8 of O 8 7
Skin + + + + + 4+ + + + N + + + + + + 4+ + 4+ + + + + 4+ o+
Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma X X
Fibrosarcoma _ X
Subcutaneous tissue + + + + 4+ + 4+ + + N 4+ + + + + + 4 + + + + + + + +
Squamous cell carcinoma X
Sarcoma, NOS
Fibroma
Fibrosarcoma X

Hemangiosarcoma
Neurofibroma

Lungs and bronchi
Carcinoma, NOS, matastatic
Hepatocellular carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Fibrosarcoma, metastatic

Trachea

L T S S S T S T T TR SR S N SN S RS R S

P T R T T S S T S A A N A e

Bone marrow

Splesn
Ad rcinoma, NOS, metastati
Mesothelioma, metastatic
Hemangiopericytoma, malignant
Lymph nodes
Carci , NOS, metastati

Ad NOS, metastati
oren ma " 5 ns
Signet ﬂng’cam’nom, metastatic
Pheochromocytoma, metastatic
Mosothelioma, metastatic

Thymus

+ 0+ 4+ o+ o+ o+ F o+ o+ +
+ o+ o+ o+ o+ o+ o+ o+ o+ +
X
+

o4+ 4+ + o+ o+ o+ o+

+ k= = =k F o+ A F -+ = =+ - =+ o+ o+ o+ o+

CIRCULATORY SYSTEM
Heart

FEE S T T A ST 2 S T T S T R R

Salivary gland

Liver
Neoplastic nodule
Hepatocellular carcinoma
Sarcoma, NO:!
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia

Bile duct

Gallbladder & common bile duct

Pancreas

EAciEar cell adenoma
sophagus

Stomacg“
Adenocarcinoma, NOS
A ; io ad tous polyp, metastati

Mucinous cystadenocarcinoma
Small intestine

Carcinoma, NOS

Adenocarcinoma, NOS

Adenomatous polyp, NOS

Mucinous cystadenocarcinoma

Mucinous cystad rcinoma, metastatic
Large intestine

Carcinoma in-situ, NOS

Adenocarcinoma, NOS

Adenomatous ponp, NOS

Ad reinoma in ad tous polyp

Mucinous cystadenocarcinoma

Mucinous cystad reinoma, metastatic

Signet ring carcinoma

+ + + o+ +
+ + o+ o+ +
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X
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o+ o+ o+ o+ F o+ o+ o+
X X X
PO T R R T TR T S S S T S S
X

+ o+
X
X
X X X X X X X X X X X X X
X X X@X X X

e

URINARY SYSTEM
Kidney

Sarcoms, NOS

Mixed tumor, malignant
Urinary bladder

Adenomatous polyp, NOS

D e T T T R S O SR S S S R S T R T N

PR T T T S R S SR R S S U S N SR R &

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

—ANIMAL —
NUMBER

WEEKS ON
STUDY

INTEGUMERTARY SYSTEM
Skin
Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma
Fibrosarcoma
Subcutaneous tissue
Squamous cell carcinoma
Sarcoma, NOS
Fibroma
Fibrosarcoma
Hemangiosarcoma
Neurofibroma

EEEEE
o of of 0 0 0
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of 8 2| 1} 8 9
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8 9 9 o 7 8 7
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P T T G S S T T R S S T S S S S

X

o+ o+ o+ o+ o+

X

o+ o+ o+ o+ o+ o+

RESPFIRATORY SYSTEM

Lungs and bronchi
Carcinoma, NOS, metastatic
Hepatocellular carcinoma, metastatic
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Pheochromocytoma, metastatic
Fibrosarcoma, metastatic

Trachea

R S S

+ o+ o+ + 4 4

+

+ o+ o+ o+ o+ 4+

+ o+ o+ E o+ o+ 4+

HEMATOPOIETIC SYSTEM

Bone marrow

Spleen
Ad cinoma, NOS, metastati
Mesothelioma, metastatic
Hemangiopericytoma, malignant,
Lymph nodes
Carcinoma, NOS, metastatic
Adenocarcinoma, NOS, metastatic
Mucinous cystad inoma, met,
Signet ring carcinoma, metastatic
Pheochromocytoma, metastatic
Mesothelioma, metastatic
Thymus

++
++
++
++
++
++

+ + +

-+ o+ 4+ o+ 4

+

+

++
++
++
++
++
++
+

o+ o+ o+ o+ o+ o+

P N G 3
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CIRCULATORY SYSTEM
Heart

+ o+ o+ o+ o+ o+

+

+ o+ + o+ o+ o+ o+

DIGESTIVE SYSTEM
Salivary gland
Liver
Neoplastic nodule
Hepatocellular carcinoma
Sarcoma, NOS
Lipoma
Hemangioma
Hemangiosarcoma
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Acinar cell adenoma
Esophagus
Stomac!
Adenocarcinoma, NOS
Adenocarcinoma in adenomatous polyp, metastatic
Mucinous cystadenocarcinoma
Small intestine
Carcinoma, NOS
Adenocarcinoma, NOS
Adenomatous polyp, NOS
Mucinous cystadenocarcinoma
Mucinous cystad rcinoma,
Large intestine
Carcinoma in-situ, NOS
Adenocarcinoma, NOS
.}c}enomatqus polyp, NOS

in ade t
o A

polyp
M

Y
Mucinous cystadenocarcinoma, metastatic
Signet ring carcinoma
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+2Z+
++ +2Z+
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++ +Z+
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+ M o++ 2+
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fatal

++
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M+ o+
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+
My +
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+
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+
+
+
+
+
+
+
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S
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@X X @x

URINARY SYSTEM
Kidney
Sarcoma, NOS
Mixed tumor, maiignant
Urinary bladder
Adenomatous polyp, NOS

FoF o+ o+ o+ o+ o+

FoF o+ o+ o+ o+ o+

@ Multiple occurrence of morphology
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

"ANIMAL 3 3] 3 3| 3 3] 3 3 3] 3|
NUMBER 2| 2 2 3] 3 3 31 3 3 3 38 3 3 4 4 4 4 4 4 4 4 4 4 5
6| 8 9 o 1 2 3 4 s 6 7 8 9 of 1 2 3 4 5 6 7 8 9 o
_ TOTAL.,
WEEKS ON 1 I 1 T T TISSUES
STUDY 8 e i 9 7 S iy 7 S 7 e 1y 2 2 2 2 7 2 7 0| 8 7 7 9 TUMORS
20 9 20 o 71 8} 3 1| 8 7 3} 7 3 of of of O 3 o 1 2| 3 o 4 8
INTEGUMENTARY SYSTEM
Skin + + + + + + + o+ F o+ F o+ o+ o+ o+ F o+ o+ | M7
Squamous cell paprlloma X 1
Basal cell carcinoma :
Keratoacanthoma 3
Fibrosarcoma
Subcutaneous tissue + + 4+ + + + + + + + + + + + + + + + + o+ + o+ o+ | N5
Squamous cell carcinoma i
Sarcoma, N 1
Fibroma 6
Fibrosarcoma 1
Hemangnosarcoma X 2
Neurofibroma 1
RESPIRATORY SYSTEM
Lungs and bronchi L T A R S T T S T A S S S S S 175
Carcinoma, NOS, metastatic !
Alveolar/bronchiolar adenoma 1
Alveolar/ronchiolar carcinoma 2
Pheoch ytoma, X 1
Fibrosarcoma, metastatic 1
Trachea + + + + + 4+ + o+ O+ o+ o+ F O+ o+ F O+ O+ o+ o+ 175
HEMATOPOIETIC SYSTEM
Bone marrow + + + + + + 4+ + A+ + + o+ o+ + o F o+ O+ o+ 173
Spleen + + + + + + + + + + + + + -+ + o+ o+ + o+ 4+ 174
Adenocarainoma, NOS, metastatic 1
Mesothehoma, metastatic 1
Hi t , mal t 1
Lymph nodes + + + + +F + + + + o+ o+ F O+ 4+ o+t 175
(‘ngnoma, NOS, metastatic i
)
Mucinous cystadenocarcinoma, meta X 4
§1LgnetL nng carcinoma, metastatic ?
+ ‘]
Mesothelioma, metastatic 1
hymus + + - + + -~ + + + + + + + — + = 4+ + + + + A - + + 134
Heart + + + + + + + + + + + o+ o+ o+ +F + o+ o+ A+ O+ o+ 174
Salivary gland + -+ + + 4+ 4+ o+ o+ 4 173
Liver + 4+ + + + + + + + + o+ o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 175
Neopiastic nodule X X X X X 27
Hepatocellular carcinoma X 7
Sarcoma, NOS 2
Lipoma X 1
Hemangioma 1
Hemangosarcoma L
Monocytic leukemia X 3
Bile duct + + + + + + + + + 4+ + + + + + + + + + + + o+ o+ + o+ 178
Gallbladder & common bile duct N NN NNDNDN + NNNNNNNNNNNNNNNNN |*75
Pancreas + + + + + + + + + + o+ o+ o+ o+ + o+ o+ + o+ o+ o+ o+ 175
Acinar cell adenoma X X 5
Esopha + + + + + + + + + F + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+t 175
Stomacgus + + + 4+ + + o+ F A+t 178
Adenocarcinoma, NOS 1
Adenoca in adenomatous polyp, meta 1
Mucinous cystadenocarcinoma 1
Small intestine + + + 4 + + + + + + + + + + + + 4+ + + o+ o+ o+ 175
Carcinoma, NOS 1
Adenocarcinoma, NOS 9
Adenomatous polyp, NOS 1
Mucinous cystadenocarcinoma 7
Mucinous cystadenocarcinoma, meta 1
Large intestine + + + + + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 175
Carcinoma 1n sity, NOS 2
Adenocarcinoma, NOS S
Adenomatous polyp, NOS X X X X X @X X @X 61
Ad 1n ad polyp X X X X X X X 45
Mucinous cystadenocarcinoma X X @X X X 18
M ystad cinoma, meta X 1
Signet nng carcinoma 5
Kidney O R T T T T S S S S S e e S N R S R S 175
Sarcoma, NOS X 3
Mixed tumor, mahgnant 1
Unnary bladder + + + + + + + + 4+ + + 4+ + + o+ F 4+ o+ o+ o+ o+ o+ o+ 174
Adenomatous polyp, NOS X 1
* Animals necropsied
@ Multaiple occurrence of morphology
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

1
]
8

1
7
7

1
!
8|

1
7|
9

1
8|
0|

1
8
1

1
]
2|

1
8|
ki

1
8|
4

1
8|
5|

1
!
8|

1
!
7

1
!
8 9

i 1 1
g ¢ 5‘ g
o 1 2 8

N

1
!
8|

L

[4
8
9|

)]
!
7

0]
!
2

1
]
0

K

SO DD
g oo

L
9 8 2! 8 8}
3 8 0o 2 0

EYY-
2va
Lo
2xd

ENDOCRINE SYSTEM
Pituitary

Adenoma, NOS
Adrenal

Pheochromocytoma

Pheochromocytoma, malignant
Thyroid

Follicular cell adenoma

Follicular cell carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma

+

+~

+

+

Lo S ]

+ R+ +

]

+ ¥+
+ M+ o+
+

+ 4+ X ANt

REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Tastis
Interstitial cell tumor
Prostate
Coagulating gland
enoma, NOS
Preputial/clitoral gland
Carcinoma, NOS
Epididymis
Mesothelioma, invasive

Z 2 Z+ o+ +

Z 2 Z+ + +

ZRZ Z+R+ +

Z Z Z+¥+ o+

Z Z Z4+r+ +

2Z Z Z+ + +

Z 2 2+ + +

Z 2 Z+M+ +

Z 2 Z+H+ +

Z Z Z+H+ +

Z Z Z+HR+Ht
ZHZ Z+H+ o+

Z Z Z+¥+ o+

2 Z Z+R+ +

Z Z Z+nH+ o+
Zz Z Z+ + +
Z 24 Z+R+ +
Z Z Zt+H+ +
Z 2 Z+H+ +
%4 Z Z+ + +
Z 2y +H+ +
Z 2 Z+ + o+
Z 24 ZyH+ +
Z Z Z+R+ +
Z Z 2+ + +

NERVOUS SYSTEM

Brain

+

+

+

+

+

+

+
+
+
+
+
+
+
+
+
+
+

Harderian gland
Carcinoma, NOS

ar

Squamous cell papilloma
Zymbal gland

Carcinoma, NOS

Squamous cell papilloma

Keratoacanthoma

w+y + Z
» o+ + 2

+
Z
H o+ + 2
+
+
+
+
X+ + Z

BODY CAVITIES
Mediastinum
Hemangiosarcoma
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Adenocarcinoma, NOS, invasive
Ad rcinoma in ad tous polyp,

4 abin

Mesothelioma, metastatic

z

Zr + 2

>
Multiple organs, NOS
adegocam'nomg, NOS, metastatic

cy ranoma,
Signet ring carcinoma, invasive
Sarcoma, NOS, invasive
Mesothelioma, invasive
Mesothelioma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukemia

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2.DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMATL
NUMBER

WEEKS ON
STUDY

!

)

2|
0
4

(2. 5=]

2!
!
8|

2]
1
0

2]
1
1
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3
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1
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0
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0]

1
0
6
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7
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0
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U o o3

~or 20 N0 b
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O N X ooy

ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Adrenal
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
Pancreatic islats
Islet cell adenoma
Islet cell carcinoma
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+ ¥4
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+

4+

+

+
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REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Coagulating gland
Adenoma, NOS
Preputial/ciitoral gland
Carcinoma, NOS
Epididymis
Maesothelioma, invasive

2 2 Z+ + 2
Z 24 Z+
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Z Z 24K+ +
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Z
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2 Z i+

NuRVOUS 5YST EM
Brain

+

+
+

+
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+
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+

ANS

Harderian gland

Carcinoma, NOS
Ega 1 11

uamous cell papilloma

Zymbal gland

Carcinoma, NOS

Squamous cell papilloma

Keratoacanthoma

MW+ + 2

W+ + 2

4

+

® o+ o+ 2

o+ + 2

®+ + 2

o+ + 2

¥ o+ o+ Z

Mediastinum
Hemangiosarcoma
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Adenocarcinoma, NOS, invasive
Adenocarcinoma in ad us polyp, metastatic
Mesothelioma, metastatic

74

X Z K+ Z

4
Z
4

4
4

"z

ALL OTHER SYSTEMS

Multiple organs, NOS
Adenocarcinoma, NOS, metastatic
Mucinous cystadenocarcinoma, metastatic
Signet ring carcinoma, invasive
Sarcoma, NOS, invasive
Mesothelioma, invasive
Mesothelioma, metastatic
Malignant lymphoma. histiocytic type
Monocytic leukemia

Scrotum, NOS
Mesothelioma, invasive
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL —
NUMBER

WEEKS ON
STUDY
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Adrenal
Pheochromocyt:
Pheo&hromocytoma, malignant
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Follicular cell carcinoma
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C-cell carcinoma
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Islet cell adenoma
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Interstitial cell tumor
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&dxdyms
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Brain
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Mediastinum
Hemangiosarcoma
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Moesentery
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reinoma in ﬂl‘h polyp, ¢

Mesothelioma, metastatic
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Multiple organs, NOS
enocarcinoma, NOS, metastatic

reinoma,
Signet rin carcmoma, invasive
Sarcoma, NOS, invasive
Mesothaixoma, invasive
Mesothelioma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukemia

Scrotum, NOS
Mosothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY
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ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Adrenal
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma
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REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Coagulating gland
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Preputial/clitoral gland
Carcinoma, NOS
Epididymis
esothelioma, invasive
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Zymbal gland
Carcinoma, NOS

mous cell papilloma
Keratoacanthoma

+

®+ 4+ 2

H+ + 2

N NNNN
+ o+ o+ o+ o+

+ o+ + + 4+

+ 2
My o+ 2

M+ + 2

®+ + 2

M+ + 2

® o+ o+ 2

H o+ + 2

Xy + 2

Mediastinum
Hemangiosarcoma
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
Qdonocarcinoma,_NO)S, invasive

inoma in polyp,

Mesothelioma, metastatic

Zr + 2

Z

N NNNN

+ o+ o+ o+ o+

N NNNN

4

4
-4

Z
b4
4

ALL OTHER SYSTEMS
M:.\lhple organs, N%SOS

D

M cystad rcinoma,
Signet ring carcinoma, invasive
Sarcoma, NOS, invasive
Mesothelioma, invasive
Mesothelioma, metastatic
Malignant lymphoma, histiocytic type
Monocytic leukemia

Scrotum, NOS
Mesothelioma, invasive

N NNNN
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL 2 21 2 2 21 2] 3
NUMBER 7 7% 7 7 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 o
8 7 8 9o o 1 2 8 4 s 8 7 8 9 of 1 2| 3 4 5 6 7 8 9 0
WEEKS ON o O I 1] 1 [ T 0] O O O 0o O] [
STUDY 78 7 oMoy 2 o 71 9 8 7 8 9 8 6 0 8 9 7 T 4 7 8 U 1
9 0 4 4 9 0Of 8 9 4 2 6 9 1l 2 8 1 0o 9 o o 8 7
ENDOCRINE SYSTEM
Pituitary + + + o+ + + -+ o+ o+ o+ o+ + o+ + o+ o+ o+ -
Adenoma, NOS X
renal + + + + + + + + + + +
Pheochromocytoma X X X
Pheochromocytoma, malignant
'l'hpyroid + 4+ + + + F + F + o+ F + F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
‘ollicular coll adenoma X
Follicular cell carcinoma
C-cell adenoma X X
C-ceil carcinoma X
Parathyroid + o+ o+ o+ + + + + + o+ o+ 4+ + 4+ + o+
Adenoma, NOS
Pancreatic islets + 4+ o+ + F o F o+ o+ o+ o+ + + + + + + o+ o+
Islet cell adenoma X X
Islet cell carcinoma
Mammary gland + + F + + + o+ o+ o+ F o+ 4+ F + o+ o+t
Fibroadenoma
‘estis L T T . T T T T TR S T NN T SR N R
Interstitial cell tumor X X X X X X X X X X X X X X X X X
Prostate + 4+ o+ o+ o+ o+ A+ b+ F ok o+ o+ o+
Cxalaﬁngggd N NNNDNNNDNNNNNNNNNNNNNNNNNNN
enoma,
Preputialiclitoral gland N NNNNNNNNNNNNNNNNNNNNNNNN
Carcinoma, NOS
Eg&didymil N NNNDNNDNNDNNNNNIDNINIDNNIDNNNNNNNN
esothelioma, invasive
Brain + + 4+ + + + 4+ + + + + 4+ + + + F o+ o+ o+ o+ o+ o+
Harderian gland N N N N N NN N N N N N N N NNN
Carcinoma, NOS
Ear + + + + + N + + + + + + + + 0+ + + o+ o+
Squamous cel! papilloma X
Zymbal gland + o+ N + + + + F + + F o+ o+ o+ o+ o+ 4+
Carcinoma, NOS X X X X X X X
Squamous cell papilloma X
Keratoacanthoma X X
BODY CAVITIES
Mediastinum N N N NN N N N N NNNNNNNN N
Hemangiosarcoma
Tunica vaginalis + 4+ + + + + o+ o+ + + + F F o+ o+ o+ o+ o+ A
Mesothelioma, NOS
Mesothelioma, malignant X
Mesentery N NN NNNNNNNNNNNNNNNNNNNNNN
Adenocarcinoma, NOS, invasive
Ad i inad tous polyp, tati
Maesothelioma, metastatic X
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NDNDNDNNNNNNNNNNNNNIDNNNNNN
Ad i NOS, metastati X X X
Muci tad inoma, tat X
Signet ring carcinoma, invasive
Sarcoma, NOS, invasive
Mesothalioma, invasive X
Mesothelioma, metastatic
Malignant lymphoma, histiocytic type X
Monocytic leukemia X X X
Scrotum, NOS
Mesothelioma, invasive
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

3
o o o o
1|234

0|
3

3
0
§|

3'
[

]

3|
!
8

:

]

3
1
3

b OO

8
[4

2|
0

1
1
1

0‘
3

9|

ol
2|

Y
7
4

Y
]
[

© & o © =

U
)
9

~ag W

|

O A

0

— D W)
R B R NNWI

© 0

e = 2 0 Lo

wmg

w2 oo

Pituitary
Adenoma, NOS
Adrenal
Pheochromocytoma
Pheochromocytoma, malignant
hyroid
Follicular cell adenoma
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Adenoma, NOS
Pancreatic islets
Islet cell adenoma
Islet cell carcinoma

ECTE S )

+

+

+

+

+

+

+

+

+

+

LR

+

+

+

+

+

+

+

+

REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Testis
Interstitial cell tumor
Prostate
Coagulating gland
Adenoma S
Preputiallclitoml gland
Carcinoma, NOS
Eﬂdidymn
esothelioma, invasive

Z Z Z+H+ +

2 2 2+ + +

Z 2 Zi+RN+ +

Z Z Z+m+ +

Z 2 Z+n+ +

Z 2 Z+R+ o+

Z 2 Zi+n+ +

2 2 Z4+n+ +

Z 2 Z+R+ +

Z 2 2+ + +
2 Z ZA+n+

+

Z 2 Z+ + Z

2 Z Z+nN+ +

Z Z Z+ + 2

2 Z Z+nR+ +

Z 2 Z+R+ +

Z 2 ZA+H+ o+

Z Z Z+R+ +

2 2 ZyH+ o+

Z 2 Z+H+ o+

Z 2 Z+¥X+ o+

2 2 Z+n+ +

Z 2 Z+ + +

Z Z Z+m+ +

Z Z Z+ + +

Brain

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

S
Harderian gland
Carcinoma, NOS

ar

Squamous cell papilloma
Zymbal giand

Carcinoma, NOS

Squamous cell papilloma

Keratoacanthoma

®+ + 2

My + 2

o+ o+ 2

He + Z

o+ + 2

X+ + 2

X+ + 2

Maediastinum
Hemangiosarcoma
Tunica vaginalis
Mesothelioma, NOS
Mesothelioma, malignant
Mesentery
.ﬁlenocarc@noma,vNO_‘S, invasjve

tactati

polyp,

mn
Mesothelioma, metastatic

‘Z

4

2
4
Z

ALL OTHER SYSTEMS
Multiple organs, NOS
Ad inoma, NOS, metastati
Mucinous cystad rcinoma, metastati
Signet ring carcinoma, invasive
Sarcoma, NOS, invasive
Mesothejioma, invasive
Mesothelioma, metastatic
Malignant lymphoma, histiocytic type
Mornocytic leukemia
Scrotum, NOS
Mesothelioma, invasive

2
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (Continued)

ANTMAL 3 3 3 3 3 3 3] 3 3] 3
NUMBER 2 2 2 2| 3] 31 3 83 3 3 31 31 3 3 4 4| 4| 4 4 4 4 4 4 4 5
8l 71 8 9f of i 2 3 4 5 e 7 8 9 o i 2| 3 4/ 5 6 7 8 9 0
. . TOQTAL:
WEEKS ON of 1 Of O IT O 0! I I 07 I 0 I Of I Of Of Of O TISSUES
STUDY 8 e & L 9 7 & L1 7 5 7T 6 1 2 2 2 2 7' 2l 7 O 6 7 S TUM
20 9 2 o 7 3] 3 i 8 7 3 7 38 of o o o 3 of 1 2 3 o 4 8
Pituitary + + + + + + + + + + + o+ o+ 171
Adenoma, NOS X 1
Adrenal + o+ + + + o o+ o+ o+ 4 + + + 178
Pheochromocytoma X X 16
Pheochromocytoma, malignant X
Thyroid + O+ F 4+ o+ F o+ o+ o+ o+ F o+ F o+ o+ o+ F o+ o+ o+ o+ o+ 174
F{)llimlnr cell adenoma X X 10
Follicular ceil carcinoma X 3
C-cell adenoma X 9
C-cell carcinoma X X 10
Parathyroid + o+ + o+ o+ o+ o+ o+ o+ + O+ o+ o+ o+ o+ o+ o+ o+ o+ + + + 170
Adenoma, NOS
Pancreatic isiets + + + + + o+ O+ + + + F o+ o+ + o+ o+ o+ + + 175
Islet cell adenoma 3
Islet cell carcinoma 3
Mammary gland + + N + N 4+ + + + + + + + + + + + + + + + + + + + |*175
Fibroadenoma X 5
Testis + + + + + + + 4+ + + + o+ F+ + o+ + F F o+ + o+ o+ o+ o+ o+ 174
Interstitial cell tumor X X X X X X X X X X X X X X X 125
Prostate + + + + + + + + + + + + + + o+ + + + o+ + o+ + o+ o+ 174
Coagulating lsgsnd N NNNNINDNNNNNNDNNNNNNNNNNNNN *17!:
enoma,
Px(':eputial/cliwral gland N NNNNNDNNNNNNNNNNNDNNNNNNNNN * 172
arcinoma,
Epididymis N NNNNNNNNNNNNNNNNNNNNNNNN 175
esothelioma, invasive 1
Brain EEE I T T T T T R S T R S S K SR S T T T 178
S
Harderian gland N N N N N N N NN NNNNNNNDNNNN *175
Carcinoma, NOS 1
ar + + + + + + + + + + N + + + + + + | *178
Squamous cell papilloma 1
Zymbal glan + + + + + + N + + + + + + + + + *175
Carcinoma, NOS X X X X 35
Squamous cell papilloma X X X X 17
Keratoacanthoma X 3
Mediastinum N NN NNNNNNN N NNNNNNNNNNNNN *175
Hemangiosarcoma X
Tunica vaginalis + o+ + + 4+ + + + + + 4+ + + 4+ + o+ 4+ o+ o+ o+ o+ | %18
Mesothelioma, NOS 1
Mesothelioma, malignant 5
Maesentery N NN NNNNDNNNNNNNNDNNNNNNNNNNNN |*7
Adenocarcinoma, NOS, invasive 1
Adenoca in adenomatous polyp, meta 2
Mesothelioma, metastatic 1
Multiple organs, NOS N N N N N N N N N N NN NNNNNNNN N N |[*75
Adenocarcinoma, NOS, metastatic 7
Mucinous cystadenocarcinoma, meta X X X X 10
Signet ring carcinoma, invasive 1
Sarcoma, NOS, invasive 1
Mesothelioma, invasive 3
Mesothelioma, metastatic 1
Malignant lymphoma, histiocytic type 1
Monocytic leukemia X X X 37
Scrotum, NOS
Mesothelioma, invasive 1
* Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE LIFETIME
FEED STUDY OF AMOSITE ASBESTOS: 1% AMOSITE AND PREWEANING GAVAGE

ANIMAL
NUMBER

WEEKS ON
STUDY

5]
!
8

]

]
2
[

T
3
4

5| 8§ §

3, 3 3 3 4
8 71 8 9 9
T T

5]
4
J

j

5|
|
3

S|
4
4

5
4
5

5
4
|

0‘998
8 2} 1 3

4|
1

T
;
3

T
3
7

1
3
3

e e =T 7

o

- O GR|

INTEGUMENTARY SYSTEM
Skin
Squamous ceil papilloma
Squamous cell carninoma
Basal cell carcinoma
Trichoepithelioma
Keratoacanthoma
Subcutaneous tissue
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma
Osteosarcoma
Neurofibrosarcoma

+

M4

+

+

+

+

LR

"4

M4

Lungs and bronchy
Alveolar/bronchiolar carcinoma
Interstitial cell tumor, metastatic
Qsteosarcoma, metastatic

Trachea

Bone marrow

Spleen
Fibrosarcoma
Hemangiosarcoma

Lgnph x':_gdas

coma,
Thymus

++

++
++

+

++

+

++

++

+

++

+

++

++

Heart

Oanl cavity i i
uamous cell papilloma
Sahvary gland
Sarcoma, NOS, 1invasive
Fibrosarcoma, 1nvasive
Laver
Neoplastic nodule
;{‘epaﬁoee’llularLcm‘mnom

Monocytic leukerma
Bile duct
Gallbladder & common bile duct
Pancreas

Acinar cell adenoma

Acinar cell carcinoma
Esophagus

Squamous cell papilloma
Stomach
Sx;n.all ntestine N

[momyour’coma
Large intestine
Adenomatous poiyp, I:JOS
n

polyp
Leromyoma

+2Z+

++

+2+
+2+
+2+

++

+4+

+4

+2Z+

+4+

+2+
+2+
+ 2+

++
++ o+

++ o+

+2Z+

++

+2Z+

++

+2+

++ o+

+2Z+

++ +

+2Z+

++

+Z+

++

+2Z+

++

+Z+

++

+2Z+

++

+»2

+2Z+

++

+2Z+

++

+2Z+

++

+2+

++

+2+
+2+
+2Z+

+ H++ +

++

++

Kidney
oY,

e holar

Tubular cell adenoma

Tubular cell adenocarcinoma

Mixed tumor, benign
Unnary bladder
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

ANIMAL 5] 5] 5 5 B 5 5] 5| 5] 5] 5 5 5 5 5
NUMBER s| s s 5| s/ S5 s s 5/ & 6 6 e € 6 e e 6 6 71 7 7N N 7N 7
1 2l 3l 4 50 6 7 8 of of 1 2 3 4 s e 74 8 9o of 1 2 3 4 5
WEEKSON T 11 0 1
STUDY 2t 3 1) 9o 2 8 8 2 o 2 1 8 i 2 1 o 3 8 i 8 o 2 2 2 2
of 5 4f 71 4 of 8 2 3 3 4 4 7 4 9o 71 o 7 8 o 2 9 2 1if 7
INTEGUMENTARY SYSTEM

n
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Tnchoepithehioma
Keratoacanthoma

Subcutaneous tissue
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma
Osteosarcoma
Neurofibrosarcoma

+ o+ + + o+ o+ o+ o+

X

+ 0+ + + + + o+ o+ o+

+++++++++++++++;{-

+ 0+ + + + + +

+»
+»

Lungs and bronchi
Alveolar/bronchiolar carcinoma
Interstitial cell tumor, metastatic
QOsteosarcoma, metastatic

+ 0+ o+t + o+ o+ o+

+ + + + o+ o+ o+

LR

Trachea + + + + + + 4+ F + + + + o+ o+ o+ o+ + 4+ + o+
Bone marrow + + + + + + + + + + + + + + o+ o+ + o+ o+ + o+t
Spleen + + + + 4+ F o+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+
Fibrosarcoma

Hemangiosarcoma X

Lymph nodes + + + + + o+ o+ + 0+ + + o+ o+ o+ o+ o+ o+ + + o+
Neurofibrosarcoma, metastatic

Thymus + = = 4+ + + -+ 4+ 4+ + o+ -+ o+ o+ o+ + - -+
Heart + + + F + F o+ o+ o+ o+ 4+ o+ o+ A+ o+ o+ o+ o+
Oral canity N N NN N NNNNINNNNNNIWNNNNNN
Squamous cell papilloma

Salivary gland T T T T T S S S S

Sarcoma, NOS, invasive

Fibrosarcoma, invasive
Liver

Neoplastic nodule

Hlepat.oce}lular‘cm:cmoma

Monocytic leukemra
Bile duct
Gallbladder & common bile duct
Pancreas
Acinar cell adenoma
Acinar cell cartinoma
Esophagus
Squamous cell papilloma
Stomach
Small 1otestine
M cyst
Lelomyosarcoma
Large intestine
enomatous polyp, NOS
Ad in ad

4

polyp
Leomyoma

N

+ o+ + 4+ o+ o+ o+ o+
X
+

+ o+ o+ 4+ + o+ 4+ o+ o+ o+ 4+
X

+ + + + + F + + + + + + +

N NNNNNNNNNNNN

+ o+ o+ + + + + o+ o+ o+ + o+ o+

+ o+ o+ 4+ + o+ + o+ + o+
X

R T T T S S S Y

+ 4+ + 4+ + o+ o+ o+ o+ o+ + o+
X

+ o+ o+ o+ o+ o+ +

+ 2+ L E'S

++ +

o+ + + + + o+ + + + 4+ + + o+ o+

+ o+ + o+ o+ + o+ o+ o+ o+ 4
X

+ + + + + + F + + + 4+
N NN NNNUNNNNN
P R T T T S S S
+ o+ + + +

+ o+ + o+ o+ + o+ o+ o+ o+ o+
¥ o+ o+ o+ ot o+ o+ o+ o+ o+ o+

Kooy

iar/

Tubular cell adenoma

Tubular cell adenocarcinoma

Mixed tumor, bemign
Unnary bladder

P R S S S T S T S

+ 4+ + + + + o+ o+ F F o+ o+ o+ o+ + o+

135

Amosite Asbestos, NTP TR 279



TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

ANIMAL
NUMBER

WEEKS ON
STUDY

]

5|
ki
7

!
7
8|

9|
7

g
8
0

5
8
1

g

]
8|
3

]
8
4

3

9|
8
7

:
8
8|

!
8
9

J

5!

5|
9
3]

:

5]
9
5

!

I
!
5|

T
1
5|

T
2|
5|

9|
T
1
8|

1
!
1

0]
9
7

~ o

~or

~ O 4

b

00 80 4

o] -~

N oo

DEI'HEGUMENTARY SYSTEM

S
Squamous cell papilloma
Squamous cell carcinoma
Basal cell carcinoma
Trichospithelioma
Keratoacanthoma
Subcutaneous tissue
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma
Osteosarcoma
Neurofibrosarcoma

+

+

+

+

+

+ o+

™+

RESPIRATORY SYSTEM

Lungs and bronchi
Alveolar/bronchiolar carcinoma
Interstitial cell tumor, metastatic
Osteosarcoma, matastatic

Trachea

+

o+

+

HEMATOFOIETIC SYSTEM
Bone marrow
Spleen
Fibrosarcoma
Hemangiosarcoma
Lymph nodes
Neurofibrosarcoma, metastatic
Thymus

+ o+ M+

++

++

+ 25+

+ +» o+ +

++

+

T+

++

CIRCULATORY SYSTEM
Heart

Oral cavity
Squamous cell papilloma
Salivary gland
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Liver
Neoplastic nodule
Hepatocellular carcinoma
Alveolar/bronchiolar carcinoma, metastatic
Monocytic leukemia
Bile duct
Gallbladder & common bile duct
Pancreas
Acinar cell adenoma
Acinar cell carcinoma

Esophagus
Squamous cell papiiloma
Stomach
Small intestine
Mucinous cystadenocarcinoma
Leiomyosarcoma
Large intestine
enomatous polyp, NOS
Adenoca in adenomatous polyp
Leiomyoma

+2+

++

+2+

++

+2Z+

++

+2Z+
+2Z+

++

++

+2Z+
+2+

++
++

+2Z+

++

+2Z+

++

+2+

++

+2Z+

++

+ 2+

++

+2+

++

+2+

++

+2+

+4

+2+

++

+2Z+ M +

++

++ + R+Z+

"+

+2Z+

+ M+ 2

+2+

++

+ 2+

++

+ 2+

++

+2Z+

++

+ 2+

++

+2Z+

Kidney
Alveolar/bronchiolar carcinoma, metastatic
Tubular cell adenoma
Tubular cell adenocarcinoma
Mixed tumor, benign
Urinary bladder

+ =

<+
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

ANIMAL 8 [3 6] § 6 8 6 86 6 8 [
NUMBER of of o o o o o of o 1 1 i 1 1 y i 1 1f 1} 2{ 2 2 2 2 2
1 21 3 4 5/ 8 7 8 9 o 1} 2| 3 4 5 6 7 8 9 o iy 2[ 8 4 5 T
WEEKS ON 1o 1T o 17 I o 1f I of I I I O I 1f 1if I T I Il TISSUES
STUDY 2l 1 1 81 of o 1 2 8 3 2 8 3 3 4j 9 o 2[ 4 2 9o 2 2 4 2 |[TUMORS
8l 1 2 17 8 5 4/ 2/ of 4 5 of & e i 8 7 8 1 7 8 3 6 1 4
INTEQUMENTARY SYSTEM
Skin + + + o+ o+ o+ F o+ F o+ o+ + + o+ 4+ o+ 4+ o+ o+ 4+ + 4+ | *100
Squamous cell papilloma 5
Squamous cell carcinoma 1
Basal cell carcinoma X X 4
Trichoepithelioma 2
Keratoacanthoma 2
Subcutaneous tissue + + + + + + + + F o+ + o+ o+ o+ + + + + + + *100
Sarcoma, NOS X 5
Fibroma X X 11
Fibrosarcoma 1
Lipoma X 1
Osteosarcoma X L
Neurofibrosarcoma 2
RESPIRATORY SYSTEM
Lungs and bronchi + + + 4+ o+ 4+ o+ + o+ o+ o+ o+t s 100
Alveolar/bronchiolar carcinoma X 4
Interstitial cell tumor, metastatic 1
Osteosarcoma, metastatic X L
Trachea + 4+ + + + 4+ o+ o+ A+ + o+ o+ o+ F O+ o+ o+ o+ o+ o+ o+ H 100
HEMATOPOIETIC SYSTEM
Bone marrow + + + + F + 4+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ 4 100
Spleen + + + + o+ + o+ A+ o+ + o+ F o+ o+ o+ o+ o+ + o+ o+ o+ + o+ 100
ibrosarcoma
Hemangiosarcoma
Lymph nodes + + + + + + + o+ o+ o+ o+ + + o+ o+ 100
Neurofibrosarcoma, metastatic
Thymus + + - - + - - + - + 78
CIRCULATORY SYSTEM
Heart + + + + + + + + + + 4+ + + + + + F + F+ o+ + o+ + o+ o+ 100
DIGESTIVE SYSTEM
Oral cavity N NNNDNINNNNNDNNDNNNNNNNNNNNNN *100
Squamous ceil papiiloma X
Salivary glan + + + + + + + + + + + o+ 4+ o+ + o+ o+ o+ + o+ + + 100
Sarcoma, NOS, invasive
Fibrosarcoma, invasive
Liver + + + + + + 0+ + + + o+ o+ o+ o+ o+ o+ o+ + + + + o+ + 100
Neoplastic nodule X 5
Hepatocsllular carcinoma X 3
Alveolar/bronchiolar carcinoma, meta 1
Monocytic lenkemia X X 2
Bile duct + + + + + + + + + + + +£ + + + + + + + + + + + + 4+ 100
Gallbladder & common bile duct N NNNDNNNNNNDNINNNNINNNINNNNNNNN |*00
Pancreas + + 4+ + + 4+ + + 4+ + + + + o+ + +F +F + o+ o+ + o+ o+ 100
Acinar cell adenoma X 2
Acinar cell carcinoma X 1
Esophagus + + + + + + o+ o+ o+ o+ 4+ + + o+ + + + + + + 100
Squamous cell papilloma 1
Stomach L R N T A e S I R N R T TENE SR S S S S R N 100
Small intestine + + o+ o+ +F o+ +F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 100
Mucinous cystadenocarcinoma 1
Leiomyosarcoma X 2
Large intestine + 0+ + + + 4+ + 4+ + R+ o+ o+ o+ 4+ 4 100
Adenomatous polyp, NOS X 1
Ad rcinoma in ad us polyp 1
Leiomyoma 1
Kidney + + + + + + + F+ 4+ + o+ o+ A+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ 100
Alveolar/bronchiolar carcinoma, meta t
Tubular cell adenoma 1
Tubular cell adenocarcinoma 1
Mixed tumeor, benign 2
Urinary bladder + 4+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ + A+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 100

* Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

— ANIMAL 8 S 5 5 S 5 5[ S S| 5 9 5T 5 o 5 5[ 8 5
NUMBER 2 2| 2 2| 8 3 3 3 3| 3| 3§ 3 3| 3| 4] 4] 4 4] 4] 4] 4 4 4 4| 5
6 7 8 9o O 1 2 3 4f s 8 7 8 9 o 1 2 3| 4 5 6 7 8 9 0
WEEKS ON 1 I I I 110 I 1 o o o I 1 1 I I I 1§ I 1] 1
STUDY 2 1 2 8 o 2| 8 2 2f 8 o 9 9 8 4 1 o 3 i 2 3 4/ 0 ¢ 4
20 8 o 4f 2 71 2 7 4 6 8 2{ iy 3 1 3 7 7 9 1 3 1 1 6 1
Pituitary + + + 4+ + + + F + o+ o+ 4+ -+ o+ 4+ + + + o+ +
Carcinoma, NOS
Adenoma, NOS X X X X X X
Adrenal + + + + + o+ o+ o+ o+t + + 4+ + o+ + + + + + o+ 4+
Cortical adenoma
Pheochromocytoma X X X X X
Thyroid + 4+ + + + 4+ + + + + + + 4+ + + + + o+ + o+ o+ + o+ o+
Follicular cell adenoma X X
Follicular cell carcinoma X X
C-cell adenoma X
C-call carcinoma X X X X
Parathyroid + + o+ + + + 0+ + 4+ o+ + + + + + 4+ o+ o+ o+
Adenoma, NOS
Pancreatic islets + o+ + + + o+ o+ + + + + + o+ o+ o+ o+
Islet cell adenoma X
Islet cell carcinoma
REPRODUCTIVE SYSTEM
Mammary gland + 4+ + + o+ 4+ + + + 4+ o+ o+ o+ o+ o+
Papillary adenoma
Fibroadenoma
Testis + 4+ o+ o+ o+ o+ F o+ o+ + E o+ o+ o+ + + o+
Interstitial cell tumor X X X X X X X X X X X X X X X X X X X X X X X
Interstitial cell tumor, malignant X
Prostate + o+ + P T T T T S S S S
Adenocarcinoma, NOS
NERVOUS SYSTEM
Brain O T T T T S S S S S S S S e T TR R
Astrocytoma X
—
Zymbal gland + + + + + 4+ + + + + + F + + + + + + + N+ + o+ o+t
Carcinoma, NOS
BODY CAVITIES
Pleura N NNNNUNUNNNDNNNDNNNNNNNNNNDNNNNNN
Alveolar/bronchiolar carcinoma, metastatic
Piqitonaum N NNNDNNNNNNNNNNNNNNNNNN N N
ipoma
Tunica vaginalis + + + + + + + 4+ o+ + o+ + + O+ + + + + +
Mesothelioma, malignant
Multiple organs, NOS N NNNNNNNNNNNNNNNNNNNNNNNN
Alveolar/bronchiolar carcinoma, invasive
Alveolar/b hiolar carci tastatic
Sarcoma, NOS, invasive
Mesothelioma, invasive
Monocytic leukemia X X X X X X X X X X X X X X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

ANIMAL S 8T ST B 5 S s[ 5[ 5 S 5 5 5] 5
NUMBER 5t 8 &5 & 5 5 S8 5 5 6 6 6 6 6 6 6 6 6 6 7 7 7 7N 77
1 2 8 4 5 6 7 8 9 of 1 2| 8 4| 5 6 7 8 9 of i 2 3 4 5
WEEKS ON I 11 0o 17 O of 11 1 I I R I I 171 I 1 1f 11 T
STUDY 2l 3 1 9 2 GI 8] 2! 0‘ 2l 1 3 i 2 u o 3 8 1 8 21 2‘ 2l 2| 2
of 5 4/ 7 4} of 8 2| 3 3] 4 4 7 4 9 7 0 7 8 o 2/ 9 2 1l 7
Pituitary + + + + + + + o+ o+ o+ F o+ o+ F o+ o+ F o+ o+ o+ 4+
Carcinoma, NOS X X
Adenoma, NOS X X X X
Adrenal + 4+ + o+ 4+ + 4+ + + + + + + F o+ o+ o+ o+ o+ o+ o+
Cortical adenoma X
Pheochromocytoma X X X X X X
Thyroid LR T R T T R ST S R SR TR S R S T T S R R
Follicular cell adenoma X X X X
Follicular cell carcinoma X
C-cell adenoma X X X X X
C-cell carcinoma X X X X
Parathyroid + + + + + o+ + o+ + o+ -+ o+ + + + 4+
Adenoma, NOS X
Pancreatic islets + + + 0+ + o+ o+ o+ o+ + + + + + +
Islet cell adenoma X
Islet cell carcinoma X
Mammary gland + + + + 4+ 4+ o+ o+ + o+ o+ o+ + o+ o+ o+ o+ o+ 4+ o+ o+ o+
Papillary adenoma
Fibroadenoma
Testis + + £+ + F o+ o+ F o+ F o+ 4+ o+ o+ F F o+ o+ o+ o+ o+ o+ o+ o+
Interstitial cell tumor X X X X X X X X X X X X X XX X XX X X X X X
Interstitial cell tumor, malignant
Prostate + + + + o+ + o+ + +
Adenocarcinoma, NOS
NERVOUS SYSTEM
Brain + + + + 4+ + 4+ F+ F + F F+ 4+ + o+ o+ o+ o+ o+ + -+ o+
Astrocytoma
—
Zymbal gland + + + + 4+ + N + + + N + 4+ + 4+ + + + + + + + + + +
Carcinoma, NOS X
Pleura N NN NNDNNNNNNNNNNNNNNNNNNNN
Alveolar/bronchiolar carcinoma, metastatic
Peritoneum N N N N NN NNDNNNNNNNNNN N N N
Lipoma X
Tunica vaginalis + o+ + + F o+ o+ F o+ o+ 4+ + o+ + F o+ o+ o+ 4+ o+ o+
Mesothelioma, malignant
Multiple organs, NOS N NNNNDNNNNWNNDNNNNNNNNNNNNNNN
Alveolar/bronchiolar carcinoma, invasive
Alveolar/bronchiolar carcinoma, metastatic X
Sarcoma, NOS, invasive
Melotho[ioma, invasive
Monocytic leukemia X X X X X X X X X X X X
. T
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

NUMBER

WEEKS ON
STUDY
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7 8
9 o
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o owon

1o

b oo

- o

e X

~oH -

o

Ny OO

ENDOCRINE SYSTEM
Pituitary
Carcinoma, NOS
Adenoma, NOS
Adrenal
Cortical adenoma
Pheochromocytoma

Thyroid

F%llicular cell adenoma

Follicular cel] carcinoma

C-cell adenoma

C-cell carcinoma
Parathyroid

Adenoma, NOS
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma

Ea R

¥

+

+ R+

+

+

+ >4

+

+ ¥4

+

R+ 4+

+ >4

+ ¥4

+

REPRODUCTIVE SYSTEM
Mammary gland
Papillary adenoma
Fibroadenoma
Taestis
Interstitial cell tumor
Interstitial cell tumor, malignant
Prostate
Adenocarcinoma, NOS
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4

e+
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"+
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Kt

+ MM 4

"t

ot

st
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et
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NERVOUS SYSTEM
Brain
Astrocytoma

K+

Zymbal gland
Carcinoma, NOS

Pleura

Alveolar/bronchiolar carcinoma, metastatic
Peritoneum

Lipoma
Tunica vaginalis

Mesothelioma, malignant

My Z Z

My Z 2

ALL OTHER SYSTEMS

Multipie organs, NOS

Alveolar/bronchiolar carcinoms, invasive
Alveolar/bronchiolar carcinoma, metastatic
Sarcoma, NOS, invasive

Mesothelioma, invagive

Monocytic leukemia

4

4
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 1% AMOSITE AND

PREWEANING GAVAGE (Continued)

ANTMAL [ 3 [ [
NUMBER o of o O o o o o iy y iy y i y y y if y 2 2 2 2 2 2
1 2 31 4 5 71 8 9 of 1 21 31 4 S5 & 7 8 9 O i 2 3 4| 5
TOTAL:
WEEKS ON i 1 o T o 117 0 T -1 1 170 i 1 1 TISSUES
STUDY 2l i 1 8 o 1 2 3 2 8 3 3] 4 9 0] 2 4 2 9 21 2] 4 2 |TUMORS
8 I 2 7 8§ 4 2 4 5 o 6 6 1 8 7% 8 1 7 8 3 & iy 4
Pituitary + + o+ o+ o+ C I T R T T R S O R T R R S S 99
Carcinoma, NOS 2
Adenoma, NOS X X X 19
Adrenal + + o+ + + + + + + + o+ + o+ F o+ o+ o+ o+ o+ 4 100
Cortical adenoma 2
Pheochromocytoma X X X X X 21
hyroid + o+ o+ o+ o+ + F + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 100
Follicular ce(l adenoma X
Follicular cell carcinoma X 4
C-cell adenoma X X X 11
C-cell carcinoma X X 14
Parathyroid + + o+ + + + + + o+ o+ + o+ o+ o+ + o+ 9%
Adenoma, NOS 1
Pancreatic islets + + + + o+ + o+ o+ + o+ + + o+ o+ 100
Islet cell adenoma X X
Islet cell carcinoma X 4
Mammary gland + + + + o+ + + N + 4+ + + + + + + + + + + + + + + [7*100
Papillary adenoma X 1
Fibroadenoma L
Testis + o+ o+ + o+ £ 4+ + + + + + F o+ + o+ o+ o+ o+ o+ o+ o+ o+ 100
Interstitial cell tumor X X X X X X X X X X X x X X X X X X XX XX 92
Interstitial cell tumor, malignant
Prostate + o+ + + + + + o+ + 100
Adenocarcinoma, NOS X
NERVOUS SYSTEM
Brain + + + + + + + + + + + + F + + + + o+ o+ + o+ o+ 100
Astrocytoma 2
—
Zymba] gland + N + + + + + + + + + + + + + + + + + + + o+ o+ + | *100
Carcinoma, NOS X 3
BODY CAVITIES
Pleura N N N NN N NNNDNNNNNNNNNNNNNN N |*o0
Alveolar/bronchiolar carcinoma, meta X 1
Pi;itoneum N N NNN N NNNN N NN NNNN N NN NN ’10(1)
ipoma
Tunica vaginalis + v + + + + o+ + + o+ 4+ o+ o+ + o+ + o+ o+ o+ o+ 4+ + 4+ %100
Mesothelioma, malignant X 3
Multiple organs, NOS N NNNN N NNNDNNNNNNNNNNNNNNN *00
Alveolar/bronchiolar carcinoma, invasive X L
Alveolar/bronchiolar carcinoma, meta 1
Sarcoma, NOS, invasive 1
Mesothelioma, invasive X 3
Monocytic leukemia X X X X X X X X X X X 47
¢ Animals necropsied
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS

Untreated 1% Amosite vs. 1%
Control - 1% Amosite 1% Amosite + PW Amosite + PW

Skin: Squamous Cell Papilloma

Overall Rates (a) 1/117(1%) 6/250 (2%) 5/100(5%)

Adjusted Rates (b) 2.0% 7.8% 18.1%

Terminal Rates (¢) 0/8 (0%) 2/41 (5%) 0/8 (0%)

Week of First Observation 124 110 101

Life Table Test (d) P=0.476 P=0.045 P=0.024

Incidental Tumor Test (d) P=0.285 P=0.050 P=0.082

Fisher Exact Test (d) P=0.289 P=0.074 P=0.177
Skin: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 2/117(2%) 10/250 (4%) 6/100 (6%)

Adjusted Rates (b) 9.5% 11.5% 26.3%

Terminal Rates (¢) 0/8 (0%) 2/41 (5%) 0/8 (0%)

Week of First Observation 124 80 101

Life Table Test (d) P=0.435 P=0.049 P=0.039

Incidental Tumor Test (d) P=0.263 P=0.054 P=0.142

Fisher Exact Test (d) P=0.206 P=0.095 P=0.291
Skin: Keratoacanthoma

Overall Rates (a) 4/117(3%) 17/250 (7%) 2/100 (2%)

Adjusted Rates (b) 13.7% 30.9% 6.9%

Terminal Rates (¢) 0/8 (0%) 10/41 (24%) 0/8 (0%)

Week of First Observation 125 117 122

Life Table Test (d) P=0.590 P=0.540N P=0.358N

Incidental Tumor Test (d) P=0.290 P=0.518N P=0.232N

Fisher Exact Test (d) P=0.144 P=0.418N P=0.055N
Skin: Basal Cell Carcinoma

Overall Rates (a) 3/117(3%) 7/250 (3%) 4/100 (4%)

Adjusted Rates (b) 20.7% 9.5% 39.1%

Terminal Rates (¢) 1/8 (13%) 3/41 (7%) 3/8 (38%)

Week of First Observation 123 104 123

Life Table Tests (d) P=0.424N P=0.408 P=0.122

Incidental Tumor Tests (d) P=0.616 P=0.301 P=0.276

Fisher Exact Test (d) P=0.599 P=0.414 P=0.388
Skin: Basal Cell Tumor or Carcinoma

Overall Rates (a) 4/117 (3%) 8/250(3%) 4/100 (4%)

Adjusted Rates (b) 21.7% 10.0% 39.1%

Terminal Rates (¢) 1/8 (13%) 3/41 (T%) 3/8 (38%)

Week of First Observation 117 104 123

Life Table Tests (d) P=0.325N P=0.537 P=0.176

Incidental Tumor Tests (d) P=0.,592N P=0.436 P=0.370

Fisher Exact Test (d) P=0.56TN P=0.549 P=0.464
Skin: Trichoepithelioma, Basal Cell Tumor, or Basal Cell Carcinoma

Overall Rates (a) 5/117 (4%) 8/250 (3%) 6/100 (6%)

Adjusted Rates (b) 23.1% 10.0% 43.7%

Terminal Rates (¢) 1/8 (13%) 3/41 (7%) 3/8 (38%)

Week of First Observation 117 104 123

Life Table Tests (d) P=0.178N P=0.331 P=0.020

Incidental Tumor Tests (d) P=0.441N P=0.274 P=0.104

Fisher Exact Test (d) P=0.402N P=0.393 P=0.180
Subcutaneous Tissue: Fibroma

Overall Rates (a) 18/117(15%) 33/250(13%) 11/100(11%)

Adjusted Rates (b) 29.6% 34.2% 30.6%

Terminal Rates (¢) 0/8 (0%) 7/41 (17%) 1/8(13%)

Week of First Observation 95 96 82

Life Table Tests (d) P=0.056N P=0.400N P=0.210

Incidental Tumor Tests (d) P=0.389N P=0.247N P=0.469N

Fisher Exact Test (d) P=0.340N P=0.229N P=0.358N
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Subcutaneous Tissue: Neurofibroma

Overall Rates (a) 31117 (3%) 5/250 (2%) 0/100 (0%)

Adjusted Rates (b) 16.9% 10.5% 0.0%

Terminal Rates (c) 1/8 (13%) 4/41 (10%) 0/8 (0%)

Week of First Observation 127 128

Life Table Tests (d) P=0.189N P=0.187N P=0.347TN

Incidental Tumor Tests (d) P=0.342N P=0.209N P=0.322N

Fisher Exact Test (d) P=0.497TN P=0.155N P=0.184N
Subcutaneous Tissue: Fibroma or Neurofibroma

Overall Rates (a) 21/117 (18%) 36/250 (14%) 11/100(11%)

Adjusted Rates (b) 41.5% 40.0% 30.6%

Terminal Rates (¢) 1/8 (13%) 10/41 (24%) 1/8 (13%)

Week of First Observation 95 96 82

Life Table Tests (d) P=0.017N P=0.244N P=0.273

Incidental Tumor Tests (d) P=0.230N P=0.133N P=0.393N

Fisher Exact Test (d) P=0.234N P=0.106N P=0.255N
Subcutaneous Tissue: Sarcoma

Overall Rates (a) 4/117 (3%) 2/250 (1%) 5/100 (5%)

Adjusted Rates (b) 7.1% 1.0% 5.9%

Terminal Rates (¢) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 90 108 80

Life Table Tests (d) P=0.053N P=0.343 P=0.010

Incidental Tumor Tests (d) P=0.136N P=0.568 P=0.111

Fisher Exact Test (d) P=0.085N P=0.403 P=0.022
Subcutaneous Tissue: Fibrosarcoma

Overall Rates (a) /117 (6%) 9/250 (4%) 1/100 (1%)

Adjusted Rates (b) 40.9% 7.7% 2.7%

Terminal Rates (¢) 3/8 (38%) 1/41 (2%) 0/8 (0%)

Week of First Observation 72 80 124

Life Table Tests (d) P=0.030N P=0.073N P=0.059N P=0.333N

Incidental Tumor Tests (d) P=0.028N P=0.192N P=0.050N P=0.138N

Fisher Exact Test (d) P=0.218N P=0.053N P=0.169N
Subcutaneous Tissue: Fibroma or Fibrosarcoma

Overall Rates (a) 25/117(21%) 41/250 (16%) 12/100 (12%)

Adjusted Rates (b) 58.4% 37.7% 32.5%

Terminal Rates (¢) 3/8 (38%) 7/141 (17%) 1/8 (13%)

Week of First Observation 72 80 82

Life Table Tests (d) P=0.061N P=0.010N P=0.132N P=0.338

Incidental Tumor Tests (d) P=0.050N P=0.176N P=0.053N P=0.240N

Fisher Exact Test (d) P=0.157N P=0.049N P=0.193N
Subcutaneous Tissue: Neurofibroma or Neurofibrosarcoma

Overall Rates (a) 5/117 (4%) 5/250 (2%) 2/100 (2%)

Adjusted Rates (b) 18.8% 10.5% 2.3%

Terminal Rates (¢) 1/8 (13%) 4/41 (10%) 0/8 (0%)

Week of First Observation 78 128 70

Life Table Tests (d) P=0.032N P=0.34IN P=0.446

Incidental Tumor Tests (d) P=0.094N P=0.218N P=0.595

Fisher Exact Test (d) P=0.181N P=0.292N P=0.642
Subcutaneous Tissue: Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (a) 13/117(11%) 11/250 (4%) 8/100 (8%)

Adjusted Rates (b) 46.3% 8.6% 10.6%

Terminal Rates (c) 3/8 (38%) 1/41 (2%) 0/8 (0%)

Week of First Observation 72 80 70

Life Table Tests (d) P=0.210N P=0.002N P=0.359N P=0.045

Incidental Tumor Tests (d) P=0.098N P=0.017N P=0.134N P=0.367

Fisher Exact Test (d) P=0.016N P=0.295N P=0.140
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

1% Amosite vs. 1%
Amosite + PW

Untreated

Control 1% Amosite 1% Amosite + PW

Subcutaneous Tissue: Fibroma, Neurofibroma, Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates(a) 33/117 (28%) 46/250 (18%) 19/100 (19%)

Adjusted Rates (b) 70.9% 43.8% 38.0%

Terminal Rates (¢c) 4/8 (50%) 10/41 (24%) 1/8 (13%)

Week of First Observation 72 80 70

Life Table Tests (d) P<0.001N P=0.209N P=0.046

Incidental Tumor Tests (d) P=0.025N P=0.045N P=0.549

Fisher Exact Test (d) P=0.024N P=0.077N P=0.503
Integumentary System or Salivary Gland: Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates(a) 14/117 (12%) 15/250 (6%) 8/100 (8%)

Adjusted Rates (b) 47.4% 13.2% 10.6%

Terminal Rates (¢) 4/8 (50%) 2/41 (5%) 0/8 (0%)

Week of First Observation 72 80 70

Life Table Tests (d) P=0.174N P=0.005N P=0.298N P=0.103

Incidental Tumor Tests (d) P=0.084N P=0.037N P=0.099N P=0.509

Fisher Exact Test (d) P=0.041N P=0.231IN P=0.320
Integumentary System or Salivary Gland: Fibroma, Neurofibroma, Sarcoma, Fibrosarcoma, or
Neurofibrosarcoma

Overall Rates (a) 34/117 (29%) 48/250 (19%) 19/100(19%)

Adjusted Rates (b) 71.5% 44.8% 38.0%

Terminal Rates (c) 4/8 (50%) 10/41 (24%) 1/8 (13%)

Week of First Observation 72 80 70

Life Table Tests (d) P=0.067N P<0.001IN P=0.180N P=0.058

Incidental Tumor Tests (d) P=0.035N P=0.025N P=0.034N P=0.530N

Fisher Exact Test (d) P=0.025N P=0.059N P=0.548N
Lung: Alveolar/Bronchiolar Carcinoma

Overall Rates (e) 1/117(1%) 6/249 (2%) 4/100 (4%)

Adjusted Rates (b) 2.2% 9.8% 16.3%

Terminal Rates (c) 0/8 (0%) 2/41 (5%) 0/8 (0%)

Week of First Observation 127 131 126

Life Table Test (d) P=0514 P=0.071 P=0.044

Incidental Tumor Test (d) P=0.409 P=0.083 P=0.099

Fisher Exact Test (d) P=0,287 P=0.140 P=0.313
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (¢) 2/117 (2%) 8/249 (3%) 4/100 (4%)

Adjusted Rates (b) 3.8% 11.1% 16.3%

Terminal Rates (¢) 0/8 (0%) 2/41 (5%) 0/8 (0%)

Week of First Observation 122 117 126

Life Table Test (d) P=0.568 P=0.163 P=0.108

Incidental Tumor Test (d) P=0.413 P=0.187 P=0.219

Fisher Exact Test (d) P=0.329 P=0.271 P=0.466
Hematopoietic System: Leukemia

Overall Rates (a) 38/117(32%) 107/250(43%) 49/100(49%)

Adjusted Rates (b) 71.1% 75.8% 89.7%

Terminal Rates (¢) 2/8 (25%) 19/41 (46%) 5/8 (63%)

Week of First Observation 87 80 87

Life Table Test (d) P=0.351N P=0.004 P<0.001

Incidental Tumor Test (d) P=0.030 P=0.003 P=0.107

Fisher Exact Test (d) P=0.038 P=0.010 P=0.175
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Liver; Neoplastic Nodule

Overall Rates (e) 9/117 (8%) 9/250 (4%) 5/100 (5%)

Adjusted Rates (b) 28.9% 10.4% 16.4%

Terminal Rates (c) 1/8(13%) 2/41 (5%) 0/8 (0%)

Week of First Observation 108 101 122

Life Table Test (d) P=0.009N P=0.458N P=0.087

Incidental Tumor Test (d) P=0.058N P=0417N P=0.305

Fisher Exact Test (d) P=0.079N P=0.301N P=0.368
Liver: Hepatocellular Carcinoma

Overall Rates (e) 1/117 (1%) 3/250 (1%) 3/100 (3%)

Adjusted Rates (b) 1.8% 5.1% 22.2%

Terminal Rates (c) 0/8 (0%) 1/41 (2%) 1/8 (13%)

Week of First Observation 123 136 95

Life Table Test (d) P=0.663N P=0.218 P=0.045

Incidental Tumor Test (d) P=0.652 P=0.226 P=0.114

Fisher Exact Test (d) P=0.619 P=0.254 P=0.228
Liver: Neoplastic Nodule or Hepatocellular Carcinoma

Overall Rates (e) 9/117 (8%) 12/250 (5%) 8/100 (8%)

Adjusted Rates (b) 28.9% 15.1% 34.9%

Terminal Rates (¢) 1/8(13%) 3/41 (7%) 1/8 (13%)

Week of First Observation 108 101 95

Life Table Test (d) P=0.027N P=0.403 P=0.009

Incidental Tumor Test (d) P=0.136N P=0.436 P=0.088

Fisher Exact Test (d) P=0.190N P=0.565 P=0.180
Pancreas: Acinar Cell Adenoma

Overall Rates (e) 9/116 (8%) 19/248 (8%) 2/100 (2%)

Adjusted Rates (b) 24.5% 27.2% 19.8%

Terminal Rates (¢) 1/8(13%) T/41 (17%) 1/8 (13%)

Week of First Observation 115 123 136

Life Table Tests (d) P=0.144N P=0.098N P=0.301N

Incidental Tumor Tests (d) P=0.442N P=0.092N P=0.181IN

Fisher Exact Test (d) P=0.562N P=0.051N P=0.032N
Pancreas: Acinar Cell Adenoma or Carcinoma

Overall Rates (e) 11/116 (9%) 20/248 (8%) 3/100 (3%)

Adjusted Rates (b) 37.5% 28.2% 22.0%

Terminal Rates (¢c) 2/8 (25%) /41 (17%) 1/8 (13%)

Week of First Observation 115 123 124

Life Table Tests (d) P=0.050N P=0.091N P=0.461N

Incidental Tumor Tests (d) P=0.252N P=0.094N P=0.276N

Fisher Exact Test (d) P=0.394N P=0.047N P=0.063N
Small Intestine: Adenomatous Polyp, Adenocarcinoma in Adenomatous Polyp, or Mucinous
Cystadenocarcinoma

Overall Rates (a) 3/117(3%) 1/250 (0%) 1/100 (1%)

Adjusted Rates (b) 12.9% 0.5% 1.2%

Terminal Rates (¢c) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 100 108 101

Life Table Tests (d) P=0.045N P=0.446N

Incidental Tumor Tests (d) P=0.094N P=0.358N

Fisher Exact Test (d) P=0.097N P=0.372N

145

Amosite Asbestos, NTP TR 279



TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Large Intestine: Adenomatous Polyp or Adenocarcinoma in Adenomatous Polyp

Overall Rates (a) 0/117 (0%) 3/250 (1%) 2/100 (2%)

Adjusted Rates (b) 0.0% 2.7% 13.4%

Terminal Rates (c) 0/8 (0%) 0/41 (0%) 1/8 (13%)

Week of First Observation 110 82

Life Table Tests (d) P=0.369 P=0.221 P=0.282

Incidental Tumor Tests (d) P=0.306 P=0.258 P=0.461

Fisher Exact Test (d) P=0.315 P=0.211 P=0.443
Pituitary Gland: Adenoma

Overall Rates (e) 24/117 (21%) 41/248 (17%) 19/99 (19%)

Adjusted Rates (b) 54.2% 42.9% 51.7%

Terminal Rates (¢) 1/8(13%) 10/41 (24%) 1/8 (13%)

Week of First Observation 96 58 86

Life Table Test (d) P=0.008N P=0.414 P=0.007

Incidental Tumor Test (d) P=0.129N P=0.567 P=0.155

Figsher Exact Test (d) P=0.216N P=0.473N P=0.328
Pituitary Gland: Carcinoma

Overall Rates (e) 21117 (2%) 4/248 (2%) 2/99 (2%)

Adjusted Rates (b) 2.4% 4.0% 2.4%

Terminal Rates (¢) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 114 110 88

Life Table Test (d) P=0.55IN P=0.584 P=0.456

Incidental Tumor Test (d) P=0.586 P=0.671 P=0.627TN

Fisher Exact Test (d) P=0.625N P=0.624 P=0.549
Pituitary Gland: Adenoma or Carcinoma

Overall Rates (e) 26/117 (22%) 45/248 (18%) 21/99 (21%)

Adjusted Rates (b) 55.3% 45.6% 52.9%

Terminal Rates (¢) 1/8 (13%) 11/41 (27%) 1/8 (13%)

Week of First Observation 96 58 86

Life Table Test (d) P=0.008N P=0.384 P=0.006

Incidental Tumor Test (d) P=0.155N P=0.556 P=0.177

Fisher Exact Test (d) P=0.218N P=0.496N P=0.303
Adrenal Cortex: Cortical Adenoma

Overall Rates (e) 0/117 (0%) 5/250 (2%) 2/100 (2%)

Adjusted Rates (b) 0.0% 6.4% 3.7%

Terminal Rates (¢) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 131 114

Life Table Tests (d) P=0.264 P=0.176 P=0.370

Incidental Tumor Tests (d) P=0.215 P=0.187 P=0.523

Fisher Exact Test (d) P=0.145 P=0.211 P=0.642
Adrenal Medulla: Pheochromocytoma

Overall Rates (e) 39/117 (33%) 65/250 (26%) 21/100 (21%)

Adjusted Rates (b) 84.1% 60.9% 73.3%

Terminal Rates (c) 4/8 (50%) 14/41 (34%) 4/8 (50%)

Week of First Observation 78 101 87

Life Table Test (d) P<0.001IN P=0.166N P=0.057

Incidental Tumor Test (d) P=0.02IN P=0.090N P=0.479

Fisher Exact Test (d) P=0.093N P=0.030N P=0.200N
Adrenal Medulla: Malignant Pheochromocytoma

Overall Rates (e) 3/117 (3% 5/250 (2%) 0/100 (0%)

Adjusted Rates (b) 54% 2.6% 0.0%

Terminal Rates (¢) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 117 89

Life Table Test (d) P=0.427TN P=0.198N P=0.240N

Incidental Tumor Test (d) P=0.610N P=0.182N P=0.106N

Fisher Exact Test (d) P=0.497TN P=0.155N P=0.184N
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Adrenal Medulla: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates (e) 39/117 (33%) 68/249 (27%) 21/100 (21%)

Adjusted Rates (b) 84.1% 61.4% 73.3%

Terminal Rates (¢) 4/8 (50%) 14/41 (34%) 4/8 (50%)

Week of First Observation 78 89 87

Life Table Test (d) P<0.001N P=0.166N P=0.092

Incidental Tumor Test (d) P=0.045N P=0.090N P=0.498N

Fisher Exact Test (d) P=0.145N P=0.030N P=0.138N
Thyroid Gland: Follicular Cell Adenoma

Overall Rates (e) 4/117(3%) 13/246 (5%) 8/100 (8%)

Adjusted Rates (b) 22.9% 16.6% 34.5%

Terminal Rates (¢) 1/8 (13%) 3/41 (7%) 2/8 (25%)

Week of First Observation 128 120 107

Life Table Test (d) P=0.526N P=0.076 P=0.015

Incidental Tumor Test (d) P=0.453 P=0.076 P=0.115

Fisher Exact Test (d) P=0.310 P=0.120 P=0.234
Thyroid Gland: Follicular Cell Carcinoma

Overall Rates (e) 7117 (6%) 10/246 (4%) 4/100 (4%)

Adjusted Rates (b) 19.1% 16.2% 29.0%

Terminal Rates (¢) 0/8 (0%) 5/41 (12%) 2/8 (25%)

Week of First Observation 98 96 119

Life Table Test (d) P=0.061N P=0.475N P=0.243

Incidental Tumor Test (d) P=0.235N P=0.475N P=0.434

Fisher Exact Test (d) P=0.287N P=0.365N P=0.621N
Thyroid Gland: Follicular Cell Adenoma or Carcinoma

Overall Rates (e) 11/117(9%) 23/246 (9%) 11/100 (11%)

Adjusted Rates (b) 37.7% 30.9% 57.9%

Terminal Rates (¢) 1/8 (13%) 8/41 (20%) 4/8 (50%)

Week of First Observation 98 96 107

Life Table Test (d) P=0.099N P=0.292 P=0.019

Incidental Tumor Test (d) P=0.402N P=0.287 P=0.154

Fisher Exact Test (d) P=0.563N P=0.434 P=0.386
Thyroid Gland: C-Cell Adenoma

Overall Rates (e) 16/117 (14%) 26/246 (11%) 11/100(11%)

Adjusted Rates (b) 53.6% 26.5% 34.1%

Terminal Rates (¢) 2/8 (25%) 3/41 (%) 0/8 (0%)

Week of First Observation 109 106 86

Life Table Test (d) P=0.020N P=0.575N P=0.048

Incidental Tumor Test (d) P=0.162N P=0471IN P=0.366

Fisher Exact Test (d) P=0.243N P=0.350N P=0.521
Thyroid Gland: C-Cell Carcinoma

Overall Rates (e) 11/117 (9%) 50/246 (20%) 14/100 (14%)

Adjusted Rates (b) 27.6% 48.7% 31.5%

Terminal Rates (¢) 0/8 (0%) 9/41 (22%) 0/8 (0%)

Week of First Observation 95 65 106

Life Table Test (d) P=0.194 P=0.089 P=0.277

Incidental Tumor Test (d) P=0.015 P=0.140 P=0.266N

Fisher Exact Test (d) P=0.006 P=0.199 P=0.110N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (e) 27/117 (23%) 75/246 (30%) 25/100 (25%)

Adjusted Rates (b) 66.5% 63.2% 54.9%

Terminal Rates (c¢) 2/8 (25%) 12/41(29%) 0/8 (0%)

Week of First Observation 95 65 86

Life Table Test (d) P=0.265N P=0.175 P=0.044

Incidental Tumor Test (d) P=0.189 P=0.275 P=0.474N

Fisher Exact Test (d) P=0.089 P=0.431 P=0.187TN
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Parathyroid Gland: Adenoma

Overall Rates (e) 4/110 (4%) 1/234(<1%) 1/99 (1%)

Adjusted Rates (b) 10.6% 0.7% 2.5%

Terminal Rates (¢) 0/8 (0%) 0/39(0%) 0/8 (0%)

Week of First Observation 114 126 123

Life Table Test (d) P=0.011IN P=0.320N

Incidental Tumor Test (d) P=0.039N P=0.285N

Fisher Exact Test (d) P=0.038N P=0.219N
Pancreatic Islets: Islet Cell Adenoma

Overall Rates (e) 14/116 (12%) 17/247 (T%) 4/100 (4%)

Adjusted Rates (b) 33.8% 17.4% 10.4%

Terminal Rates (c) 0/8 (0%) 3/41 (7%) 0/8 (0%)

Week of First Observation 101 103 103

Life Table Test (d) P=0.007N P=0.092N P=0.580N

Incidental Tumor Test (d) P=0.075N P=0.057TN P=0.252N

Fisher Exact Test (d) P=0.076N P=0.027N P=0.225N
Pancreatic Islets: Islet Cell Carcinoma

Overall Rates (e) 3/116 (3%) 5/247 (2%) 4/100 (4%)

Adjusted Rates (b) 20.0% 8.3% 28.5%

Terminal Rates (c) 1/8 (13%) 2/41 (6%) 2/8 (26%)

Week of First Observation 131 117 121

Life Table Test (d) P=0.220N P=0.373 P=0.046

Incidental Tumor Test (d) P=0.390N P=0.301 P=0.123

Fisher Exact Test (d) P=0.498N P=0.418 P=0.242
Pancreatic Islets: Islet Cell Adenoma or Carcinoma

Overall Rates (e) 17/116 (15%) 22/247 (9%) 8/100 (8%)

Adjusted Rates (b) 47.0% 24.6% 36.0%

Terminal Rates (¢) 1/8(13%) 5/41 (12%) 2/8 (25%)

Week of First Observation 101 103 103

Life Table Test (d) P=0.003N P=0.224N P=0.202

Incidental Tumor Test (d) P=0.052N P=0.191N P=0.566

Fisher Exact Test (d) P=0.073N P=0.094N P=0.486N
Mammary Gland: Adenoma

Overall Rates (a) 3/117(3%) 4/250 (2%) 0/100 (0%)

Adjusted Rates (b) 17.2% 5.3% 0.0%

Terminal Rates (¢) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 133 126

Life Table Test (d) P=0.169N P=0.203N

Incidental Tumor Test (d) P=0.302N P=0.209N

Fisher Exact Test (d) P=0.396N P=0.155N
Mammary Gland: Fibroadenoma

Overall Rates (a) 17/117 (15%) 27/250 (11%) 1/100 (1%)

Adjusted Rates (b) 65.2% 38.4% 4.3%

Terminal Rates (c) 4/8 (50%) 10/41 (24%) 0/8 (0%)

Week of First Observation 107 117 129

Life Table Test (d) P=0.004N P=0.002N P=0.053N

Incidental Tumor Test (d) P=0.078N P=0.001N P=0.016N

Fisher Exact Test (d) P=0.196N P<0.001N P=0.001N
Testis: Interstitial Cell Tumor

Overall Rates (e) 111/117 (95%) 240/249(96%) 92/100(92%)

Adjusted Rates (b) 100.0% 100.0% 98.9%

Terminal Rates (¢) 8/8 (100%) 41/41 (100%) 7/8 (88%)

Week of First Observation 78 80 80

Life Table Test (d) P<0.001N P=0.180 P<0.001

Incidental Tumor Test (d) P=0.284 P=0.552N P=0.363N

Fisher Exact Test (d) P=0.336 P=0.280N P=0.078N
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

Testis: Interstitial Cell Tumor or Interstitial Cell Tumor, Malignant

Overall Rates (e) 111/117 (95%) 240/249(96%)  93/100(93%)

Adjusted Rates (b) 100.0% 100.0% 100.0%

Terminal Rates (¢) 8/8 (100%) 41/41 (100%) 8/8 (100%)

Week of First Observation 78 80 80

Life Table Test (d) P<0.001IN P=0.160 P<0.001

Incidental Tumor Test (d) P=0.284 P=0.546 P=0.554N

Fisher Exact Test (d) P=0.336 P=0.383N P=0.140N
Preputial Gland: Carcinoma

Overall Rates (e) 6/117 (5%) 9/250 (4%) 0/100 (0%)

Adjusted Rates (b) 9.2% 9.7% 0.0%

Terminal Rates (c) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 90 106

Life Table Tests (d) P=0.166N P=0.049N P=0.163N

Incidental Tumor Tests (d) P=0.368N P=0.024N P=0.079N

Fisher Exact Test (d) P=0.333N P=0.023N P=0.046N
Preputial Gland: Carcinoma or Squamous Cell Papilloma

Overall Rates (e) 6/117 (5%) 10/250 (4%) 0/100 (0%)

Adjusted Rates (b) 9.2% 10.4% 0.0%

Terminal Rates (¢c) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 90 106

Life Table Tests (d) P=0.211N P=0.049N P=0,142N

Incidental Tumor Tests (d) P=0.4256N P=0.024N P=0.068N

Fisher Exact Test (d) P=0.402N P=0.023N P=0.033N
Zymbal Gland: Carcinoma

Overall Rates (e) 1/117(1%) 71250 (3%) 3/100(3%)

Adjusted Rates (b) 0.9% 4.6% 4.8%

Terminal Rates (c) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 94 113 80

Life Table Tests (d) P=0.290 P=0.232 P=0.387

Incidental Tumor Tests (d) P=0.153 P=0.3171 P=0.569N

Fisher Exact Test (d) P=0.217 P=0.254 P=0.581
Zymbal Gland: Carcinoma or Squamous Cell Papilloma

Overall Rates (e) 17117 (1%) 9/250 (4%) 3/100 (3%)

Adjusted Rates (b) 0.9% 5.8% 4.8%

Terminal Rates (c) 0/8 (0%) 0/41 (0%) 0/8 (0%)

Week of First Observation 94 108 80

Life Table Tests (d) P=0.190 P=0.232 P=0.505

Incidental Tumor Tests (d) P=0.087 P=0.371 P=0.410N

Fisher Exact Test (d) P=0.119 P=0.254 P=0.536N
All Sites: Malignant Mesothelioma

Overall Rates (a) 2/117 (2%) 9/250 (4%) 3/100 (3%)

Adjusted Rates (b) 2.2% 7.9% 8.3%

Terminal Rates (¢) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 95 108 98

Life Table Test (d) P=0.395 P=0.373 P=0.489

Incidental Tumor Test (d) P=0.207 P=0.443 P=0.494N

Fisher Exact Test (d) P=0.263 P=0.426 P=0.536N
All Sites: Mesothelioma or Malignant Mesothelioma

Overall Rates (a) 2/117 (2%) 10/250 (4%) 3/100 (3%)

Adjusted Rates (b) 2.2% 8.4% 8.3%

Terminal Rates (c) 0/8 (0%) 1/41 (2%) 0/8 (0%)

Week of First Observation 95 108 98

Life Table Test (d) P=0.328 P=0.373 P=0.550

Incidental Tumor Test (d) P=0.152 P=0.443 P=0.410N

Fisher Exact Test (d) P=0.206 . P=0.426 P=0.464N
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TABLE A3a. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS (Continued)

Untreated 1% Amosite vs. 1%
Control 1% Amosite 1% Amosite + PW Amosite + PW

All Sites: Benign Tumors

Overall Rates(a) 115/117 (98%) 244/250 (98%)  95/100 (95%)

Adjusted Rates (b) 100.0% 100.0% 99.0%

Terminal Rates (¢) 8/8 (100%) 41/41 (100%) 7/8 (88%)

Week of First Observation 78 58 80

Life Table Test (d) P<0.001N P=0.182 P<0.001

Incidental Tumor Test (d) P=0.500N P=0.413N P=0.495N

Fisher Exact Test (d) P=0.503N P=0.163N P=0.17TN
All Sites: Malignant Tumors

Overall Rates (a) 82/117 (70%) 201/250 (80%)  84/100 (84%)

Adjusted Rates (b) 94.5% 96.0% 100.0%

Terminal Rates (¢) 5/8 (63%) 34/41 (83%) 8/8 (100%)

Week of First Observation 72 58 70

Life Table Test (d) P=0.054N P=0.015 P<0.001

Incidental Tumor Test (d) P=0.025 P=0.018 P=0.254

Fisher Exact Test (d) P=0.021 P=0.012 P=0.267
All Sites: All Tumors

Overall Rates (a) 116/117 (99%) 249/250(100%) 99/100 (99%)

Adjusted Rates (b) 100.0% 100.0% 100.0%

Terminal Rates (¢c) 8/8 (100%) 41/41 (100%) 8/8 (100%)

Week of First Observation 72 58 70

Life Table Test (d) P<0.001IN P=0.125 P<0.001

Incidental Tumor Test (d) P=0.606 P=0.603 P=0.651N

Fisher Exact Test (d) P=0.537 P=0.710N P=0.490N

(a) Number of tumor-bearing animals/number of animals examined grossly at the site

(b) Kaplan-Meier estimated tumor incidences at the end of the study after adjusting for intercurrent mortality

(¢) Observed tumor incidence in animals killed at the end of the study

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between that dosed group and
the controls. The life table analysis regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the
cause of death. The incidental tumor test regards these lesions as nonfatal. The Fisher exact test compares directly the overall
incidence rates. A lower incidence in a dosed group than in controls is indicated by (N). The comparison of the 1% amosite and
the 1% amosite + PW groups is presented in the last column for sites with an incidence of at least 2% in at least one of the
groups.

(e) Number of tumor-bearing animals/number of animals examined microscopically at the site
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH)

Untreated 1% Amosite DMH vs,
Control DMH + DMH 1% Amosite + DMH

Skin: Basal Cell Carcinoma

Overall Rates (a) 3/117 (3%) 0/125 (0%) 1/175 (1%)

Adjusted Rates (b) 3.8% 0.0% 2.6%

Terminal Rates (c) 3/79 (4%) 0/15 (0%) 0/29 (0%)

Week of First Observation 117 108

Life Table Tests (d) P=0.514N P=0.676N

Incidental Tumor Tests (d) P=0.522N P=0.518N

Fisher Exact Test (d) P=0.112N P=0.178N
Skin: Basal Cell Tumor or Carcinoma

Overall Rates (a) 4/117 (3%) 0/125 (0%) 17175 (1%)

Adjusted Rates (b) 5.1% 0.0% 2.6%

Terminal Rates (¢) 4/79 (5%) 0/15 (0%) 0/29 (0%)

Week of Fiirst Observation 117 108

Life Table Tests (d) P=0.424N P=0.555N

Incidental Tumor Tests (d) P=0.432N P=0.409N

Fisher Exact Test (d) P=0.053N P=0.086N
Skin: Trichoepithelioma, Basal Cell Tumor, or Basal Cell Carcinoma

Overall Rates(a) 5/117 (4%) 0/125 (0%) 1/175 (1%)

Adjusted Rates (b) 6.3% 0.0% 2.6%

Terminal Rates (c) 519 (6%) 0/15 (0%) 0/29 (0%)

Week of First Observation 117 108

Life Table Tests (d) P=0.355N P=0.451N

Incidental Tumor Tests (d) P=0.364N P=0.323N

Fisher Exact Test (d) P=0,025N P=0.040N
Skin: Keratoacanthoma

Overall Rates (a) 4/117 (3%) 0/125 (0%) 5175 (3%)

Adjusted Rates(b) 5.1% 0.0% 8.8%

Terminal Rates (¢) 4779 (5%) 0/15 (0%) 1/29 (3%)

Week of First Observation 117 72

Life Table Tests (d) P=0.424N P=0.140 P=0.118

Incidental Tumor Tests (d) P=0.432N P=0.426 P=0.084

Fisher Exact Test (d) P=0.053N P=0.520N P=0.066
Subcutaneous Tissue: Fibroma

Overall Rates (e) 18/117 (15%) 3/125(2%) 6/175 (3%)

Adjusted Rates (b) 20.1% 12.5% 18.6%

Terminal Rates (c) 11/79 (14%) 1/15(7%) 4/29 (14%)

Week of First Observation 95 7 110

Life Table Tests (d) P=0.403N P=0.443N P=0.607

Incidental Tumor Tests (d) P=0.061N P=0.138N P=0.549

Fisher Exact Test (d) P<0.001N P<0.001N P=0.440
Subcutaneous Tissue: Neurofibroma

Overall Rates (e) 3/117(3%) 1/125 (1%) 1/175(1%)

Adjusted Rates (b) 3.8% 3.7% 0.7%

Terminal Rates (¢) 379 (4%) 0/15 (0%) 0/29 (0%)

Week of First Observation 117 103 71

Life Table Tests (d) P=0.602 P=0.566N

Incidental Tumor Tests (d) P=0.719N P=0.371N

Fisher Exact Test (d) P=0.286N P=0.178N
Skin: Fibroma or Neurofibroma

Overall Rates (a) 21/117(18%) 4/125 (3%) T/175 (4%)

Adjusted Rates (b) 23.7% 15.7% 19.2%

Terminal Rates (c) 14/79 (18%) 1/15 (7%) 4/29 (13%)

Week of First Observation 95 71 71

Life Table Tests (d) P=0476N P=0.386N P=0.587N

Incidental Tumor Tests (d) P=0.073N P=0.083N P=0.587

Fisher Exact Test(d) P<0.001N P<0.001N P=0.486
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Subcutaneous Tissue: Fibrosarcoma

Overall Rates (e) T/117 (6%) 17125 (1%) 3/175 (2%)

Adjusted Rates (b) 7.8% 6.7% 6.0%

Terminal Rates (c) 4/79 (5%) 1/15 (1%) 1/29 (3%)

Week of First Observation T2 117 49

Life Table Tests (d) P=0.460N P=0.514N

Incidental Tumor Tests (d) P=0.105N P=0.086N

Fisher Exact Test (d) P=0.027TN P=0.052N
Subcutaneous Tissue: Fibroma or Fibrosarcoma

Overall Rates (e) 25/117 (21%) 4/125 (3%) 9/175 (5%)

Adjusted Rates (b) 27.0% 18.7% 23.9%

Terminal Rates (¢) 15/79 (19%) 2/15(13%) 5/29 (16%)

Week of First Observation 72 7 49

Life Table Tests (d) P=0.303N P=0.382N P=0.489

Incidental Tumor Tests (d) P=0.011N P=0.027N P=0.381

Fisher Exact Test (d) P<0.001N P<0.001N P=0.304
Subcutaneous Tissue: Neurofibroma or Neurofibrosarcoma

Overall Rates (e) 5/117 (4%) 1/125(1%) 1175 (1%)

Adjusted Rates (b) 5.9% 3.7% 0.7%

Terminal Rates (¢c) 4/79 (5%) 0/15 (0%) 0/29 (0%)

Week of First Observation 78 103 71

Life Table Tests (d) P=0.620N P=0.294N

Incidental Tumor Tests (d) P=0.242N P=0.054N

Fisher Exact Test (d) P=0.092N P=0.040N
Subcutaneous Tissue: Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (e) 13/117 (11%) 2/125 (2%) 4/175(2%)

Adjusted Rates (b) 14.2% 8.4% 8.3%

Terminal Rates (c) 8/79 (10%) 115 (%) 1/29 (3%)

Week of First Observation 72 84 49

Life Table Tests (d) P=0.322N P=0.256N P=0.612

Incidental Tumor Tests (d) P=0.007N P=0.007N P=0.499

Figsher Exact Test (d) P=0.002N P=0.002N P=0.510
Subcutaneous Tissue: Fibroma, Neurofibroma, Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (e) 33/117 (28%) 6/125 (5%) 11/175(6%)

Adjusted Rates (b) 35.0% 23.2% 26.3%

Terminal Rates (¢) 22/79 (28%) 2/15(13%) 5/29 (16%)

Week of First Observation 72 71 49

Life Table Tests (d) P=0.307N P=0.227N P=0.602

Incidental Tumor Tests (d) P=0.001N P=0.002N P=0.467

Fisher Exact Test (d) P<0.001N P<0.001N P=0.389
Integumentary System or Salivary Gland: Fibrosarcoma

Overall Rates (a) 8/117 (7%) 1/125 (1% 3/175(2%)

Adjusted Rates (b) 9.0% 6.7% 6.0%

Terminal Rates (¢) 5/79 (6%) 1/15 (7%) 1/29 (3%)

Week of First Obgervation T2 117 49

Life Table Tests (d) P=0.408N P=0.442N

Incidental Tumor Tests (d) P=0.091N P=0.067N

Fisher Exact Test (d) P=0.014N P=0.027N
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Integumentary System or Salivary Glands: Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (a) 14/117 (12%) 3/125 (2%) 4/175 (2%)

Adjusted Rates (b) 15.4% 10.8% 8.3%

Terminal Rates (c) 979 (11%) 1/15 (T%) 1/29 (3%)

Week of First Observation 72 84 49

Life Table Tests (d) P=0.469N P=0.217N P=0.511N
Incidental Tumor Tests (d) P=0.019N P=0.006N P=0.629N
Fisher Exact Test (d) P=0.003N P<0.001N P=0.618N

Integumentary System or Salivary Gland: Fibroma, Neurofibroma, Sarcoma, Fibrosarcoma, or
Neurofibrosarcoma

Overall Rates (a) 34/117 (29%) 7/125 (6% 11/175 (6%)

Adjusted Rates (b) 36.1% 25.2% 26.3%

Terminal Rates (c) 23/79 (29%) 2/15 (13%) 5/29 (16%)

Week of First Observation 72 71 49

Life Table Tests (d) P=0.402N P=0.200N P=0474N

Incidental Tumor Tests (d) P=0.003N P=0.002N P=0.585

Fisher Exact Test (d) P<0.001N P<0.001N P=0.505
Hematopoietic System: Leukemia

Overall Rates (e) 38/117 (32%) 20/125 (16%) 40/175 (23%)

Adjusted Rates (b) 42.4% 60.0% 72.8%

Terminai Rates (¢) 29/79 (37%) 5/15(33%) 17/29 (59%)

Week of First Observation 87 72 73

Life Table Test (d) P<0.001 P<0.001 P=0.423

Incidental Tumor Test (d) P=0.509N P=0.024 P=0.210

Fisher Exact Test (d) P=0.002N P=0.046N P=0.093
Circulatory System: Hemangiosarcoma

Overall Rates (e) 1/117 (1%) 0/125 (0%) 4/175 (2%)

Adjusted Rates(b) 1.3% 0.0% 6.4%

Terminal Rates (c) 179 (1%) 0/15 (0%) 1/29 (3%)

Week of First Observation 132 70

Life Table Test (d) P=0.824N P=0.075 P=0.170

Incidental Tumor Test (d) P=0.829N P=0.316 P=0.135

Fisher Exact Test (d) P=0.483N P=0.334 P=0.114
Circulatory System: Hemangioma or Hemangiosarcoma

Overall Rates (e) /117 (1%) 0/125 (0%) 5/175 (3%)

Adjusted Rates (b) 1.3% 0.0% 7.7%

Terminal Rates (¢} 1779 (1%) 0/15 (0%) 1/29 (3%)

Week of First Observation 132 70

Life Table Test (d) P=0.824N P=0.035 P=0.117

Incidental Tumor Test (d) P=0.829N P=0.218 P=0.085

Fisher Exact Test (d) P=0.483N P=0.230 P=0.066
Liver: Neoplastic Nodule

Overall Rates (a) 9/117 (8%) 18/125 (14%) 27/175 (15%)

Adjusted Rates (b) 11.1% 63.2% 54.2%

Terminal Rates (¢) 8/79 (10%) 715 (47%) 13/29 (41%)

Week of First Observation 108 75 69

Life Table Tests (d) P<0.001 P<0.001 P=0.285

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.435

Fisher Exact Test (d) P=0.072 P=0.035 P=0.470
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Liver: Hepatocellular Carcinoma

Overall Rates (a) 1/117 (1%) 9/125 (1%) 7175 (4%)

Adjusted Rates (b) 1.3% 33.9% 15.7%

Terminal Rates (¢) 1779 (1%) 2/16(13%) 2/29 (9%)

Week of First Observation 117 68 78

Life Table Tests (d) P<0.001 P=0.001 P=0.0656N

Incidental Tumor Tests (d) P=0.005 P=0.019 P=0.113N

Fisher Exact Test (d) P=0.013 P=0.102 P=0.169N
Liver: Neoplastic Nodule or Hepatocellular Carcinoma

Overall Rates (a) 9/117 (8%) 24/125 (19%) 31/175 (18%)

Adjusted Rates (b) 11.1% 70.5% 59.0%

Terminal Rates (¢) 8/79 (10%) T/16 (47%) 13/29 (45%)

Week of First Observation 108 68 69

Life Table Tests (d) P<0.001 P<0.001 P=0.103N

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.215N

Fisher Exact Test (d) P=0.007 P=0.010 P=0.428N
Small Intestine: Adenocarcinoma

Overall Rates (e) 0/117 (0%) 3/125 (2%) 9/175 (5%)

Adjusted Rates (b) 0.0% 9.0% 15.0%

Terminal Rates (c) 0/79 (0%) 1/15 (7%) 2/29 (6%)

Week of First Observation 49 57

Life Table Tests (d) P=0.028 P<0.001 P=0.293

Incidental Tumor Tests (d) P=0.175 P=0.024 P=0.171

Fisher Exact Test (d) P=0.136 P=0.009 P=0.186
Small Intestine: Mucinous Cystadenocarcinoma

Overall Rates (e) 2/117 (2%) 8/125 (6%) 7175 (4%)

Adjusted Rates (b) 2.2% 16.6% 9.0%

Terminal Rates (¢) 1779 (1%) 1/15 (7%) 1/29 (3%)

Week of First Observation 100 45 60

Life Table Tests (d) P=0.002 P=0.032 P=0.155N

Incidental Tumor Tests (d) P=0.268 P=0.449 P=0.310N

Fisher Exact Test (d) P=0.063 P=0.227 P=0.249N
Small Intestine: Adenocarcinoma or Mucinous Cystadenocarcinoma

Overall Rates (e) 2/117 (2%) 11/125 (9%) 16/175 (9%)

Adjusted Rates (b) 2.2% 24.5% 22.9%

Terminal Rates (¢) 1/79 (1%) 2/15(13%) 3/29 (9%)

Week of First Observation 100 45 57

Life Table Tests (d) P<0.001 P«<0.001 P=0.422N

Incidental Tumor Tests (d) P=0.086 P=0.033 P=0.474

Fisher Exact Test (d) P=0.013 P=0.007 P=0.544
Small Intestine: Adenomatous Polyp, Adenocarcinoma, or Mucinous Cystadenocarcinoma

Overall Rates (e) 3/117 (3%) 12/125(10%) 17/175 (10%)

Adjusted Rates (b) 3.5% 25.4% 23.4%

Terminal Rates (¢) 279 (2%) 2/15(13%) 3/29 (9%)

Week of First Observation 100 45 57

Life Table Tests (d) P<0.001 P<0.001 P=0.380N

Incidental Tumor Tests (d) P=0.114 P=0.053 P=0.503

Fisher Exact Test (d) P=0.021 P=0.013 P=0.569
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Small Intestine: Signet Ring Carcinoma

Overall Rates (e) 0/117 (0%) 3/125 (2%) 0/175 (0%)

Adjusted Rates (b) 0.0% 5.4% 0.0%

Terminal Rates (c) 0/79 (0%) 0/15 (0%) 0/29 (0%)

Week of First Observation 75

Life Table Tests (d) P=0.031 43] P=0.052N

Incidental Tumor Tests (d) P=0.285 ® P=0.070N

Fisher Exact Test (d) P=0.136 (3] P=0.071IN
Large Intestine: Signet Ring Carcinoma

Overall Rates (e) 0/117 (0%) 6/125 (5%) 5/175(3%)

Adjusted Rates (b) 0.0% 9.1% 8.3%

Terminal Rates (¢c) 0779 (0%) 0/15(0%) 1/29 (3%)

Week of First Observation 31 74

Life Table Tests (d) P=0.003 P=0.011 P=0.182N

Incidental Tumor Tests (d) P=0.267 P=0.168 P=0.337TN

Fisher Exact Test (d) P=0.018 P=0.076 P=0.28IN
Large Intestine: Adenomatous Polyp

Overall Rates (e) 0/117 (0%) 43/125 (34%) 61/175 (35%)

Adjusted Rates (b) 0.0% 69.0% 60.7%

Terminal Rates (c) 0/79 (0%) 6/15 (40%) 8/29 (28%)

Week of First Observation 66 57

Life Table Tests (d) P<0.001 P<0.001 P=0.158

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.440

Fisher Exact Test (d) P<0.001 P<0.001 P=0.517
Large Intestine: Adenocarcinoma

Overall Rates (e) 0/117 (0%) 9/125 (7%) 6/175 (3%)

Adjusted Rates (b) 0.0% 9.8% 5.6%

Terminal Rates (c) 0/79 (0%) 0/15 (0%) 0729 (0%)

Week of First Observation 44 39

Life Table Tests (d) P<0.001 P=0.019 P=0.064N

Incidental Tumor Tests (d) P=0.490 P=0.481 P=0.143N

Fisher Exact Test (d) P=0.002 P=0.045 P=0.114N
Large Intestine: Mucinous Cystadenocarcinoma

Overall Rates (a) 0/117 (0%) 10/125 (8%) 18/175(10%)

Adjusted Rates (b) 0.0% 8.5% 17.6%

Terminal Rates (c) 0/79 (0%) 0/15 (0%) 1/29 (3%)

Week of First Observation 41 49

Life Table Tests (d) P=0.002 P<0.001 P=0.458

Incidental Tumor Tests (d) P=0.693 P=0.058 P=0.139

Fisher Exact Test (d) P=0.001 P<0.001 P=0.322
Large Intestine: Adenocarcinoma in Adenomatous Polyp

Overall Rates (a) 0/117 (0%) 30/125 (24%) 45/175 (26%)

Adjusted Rates (b) 0.0% 51.8% 50.9%

Terminal Rates (¢) 079 (0%) 2/15(13%) 6/29 (21%)

Week of First Observation 40 51

Life Table Tests (d) P<0.001 P<0.001 P=0.315N

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.454

Fisher Exact Test (d) P<0.001 P<0.001 P=0.421

155

Amosite Asbestos, NTP TR 279



TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Large Intestine: Adenocarcinoma, Mucinous Cystadenocarcinoma, or Adenocarcinoma in Adenomatous Polyp

Overall Rates (a) 0/117 (0%) 44/125 (35%) 65/175(37%)

Adjusted Rates (b) 0.0% 58.3% 60.5%

Terminal Rates (c) 0/79 (0%) 2/15(13%) 7129 (24%)

Week of First Observation 40 39

Life Table Tests (d) P<0.001 P<0.001 P=0.272N
Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.313
Fisher Exact Test (d) P<0.001 P<0.001 P=0.412

Large Intestine: Adenomatous Polyp, Adenocarcinoma, Mucinous Cystadenocarcinoma, or Adenocarcinoma in
Adenamatous Polyp

Overall Rates(a) 0/117 (0%) T7/125 (62%) 106/175 (61%)

Adjusted Rates (b) 0.0% 86.0% 81.1%

Terminal Rates (¢) 0/79 (0%) 8/15 (53%) 13/29 (45%)

Week of First Observation 40 39

Life Table Tests (d) P<0.001 P<0.001 P=0.07IN

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.476N

Figher Exact Test (d) P<0.001 P<0.001 P=0477TN
Pancreas: Acinar Cell Adenoma

Overall Rates (e) 9/116 (8%) 0/125 (0%) 5/175 (3%)

Adjusted Rates (b) 11.2% 0.0% 14.5%

Terminal Rates (c) 8/79 (10%) 0/15 (0%) 3/29 (10%)

Week of First Observation 115 103

Life Table Tests (d) P=0.188N P=0.344 P=0.121

Incidental Tumor Tests (d) P=0.195N P=0.513 P=0.104

Fisher Exact Test (d) P=0.001N P=0.065N P=0.066
Pancreas: Acinar Cell Adenoma or Carcinoma

Overall Rates (e) 11/117 (9%) 0/125 (0%) 5/175 (3%)

Adjusted Rates (b) 13.7% 0.0% 14.5%

Terminal Rates (¢) 10/79 (13%) 0/15 (0%) 3/29 (10%)

Week of First Observation 115 103

Life Table Tests (d) P=0.139N P=0.474 P=0.121

Incidental Tumor Tests (d) P=0.145N P=0.599N P=0.104

Fisher Exact Test (d) P<0.001IN P=0.017N P=0.066
Pituitary Gland: Adenoma

Overall Rates (e) 24/117 (21%) 6/122 (5%) 12/169 (7%)

Adjusted Rates (b) 27.7% 26.2% 24.5%

Terminal Rates (c) 18/79 (23%) 3/14(21%) 4/28 (14%)

Week of First Observation 96 66 79

Life Table Test (d) P=0.483 P=0.376 P=0.525

Incidental Tumor Test (d) P=0.258N P=0.203N P=0.421

Fisher Exact Test (d) P<0.001N P<0.001IN P=0.307
Pituitary Gland: Adenoma or Carcinoma

Overall Rates (e) 26/117 (22%) 6/122 (5%) 12/169 (7%)

Adjusted Rates (b) 29.8% 26.2% 24.5%

Terminal Rates (c) 19/79 (24%) 3/14 (21%) 4/28 (14%)

Week of First Observation 96 66 79

Life Table Test (d) P=0.545 P=0.457 P=0.525

Incidental Tumor Test (d) P=0.214N P=0.152N P=0.421

Fisher Exact Test (d) P<0.001IN P<0.001N P=0.307
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Adrenal Medulla: Pheochromocytoma

Overall Rates (e) 39/117 (33%) 16/125(13%) 16/175 (3%)

Adjusted Rates (b) 45.4% 62.2% 37.0%

Terminal Rates (¢) 33/79 (42%) 8/15(53%) 8/29 (28%)

Week of First Observation 78 76 73

Life Table Tests (d) P=0.012 P=0.565N P=0.041N

Incidental Tumor Tests (d) P=0.344 P=0.102N P=0.074N

Fisher Exact Test (d) P<0.00IN P<0.001IN P=0.205N
Adrenal Medulla: Malignant Pheochromocytoma

Overall Rates (e) 3/117(3%) 0/125 (0%) 2/175 (1%)

Adjusted Rates (b) 3.8% 0.0% 5.7%

Terminal Rates (c) 3779 (4%) 0/15 (0%) 0/29 (0%)

Week of First Observation 117 110

Life Table Tests (d) P=0.514N P=0.447

Incidental Tumor Tests (d) P=0.522N P=0.591

Fisher Exact Test (d) P=0.112N P=0.322N
Adrenal Medulla: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates (e) 39/117 (33%) 16/125 (13%) 17/175 (10%)

Adjusted Rates (b) 45.4% 62.2% 39.0%

Terminal Rates (¢) 33/79 (42%) 8/15 (53%) 8/29 (28%)

Week of First Observation 78 76 T3

Life Table Tests (d) P=0.012 P=0.473 P=0.058N

Incidental Tumor Tests (d) P=0.344 P=0.160N" P=0.097TN

Fisher Exact Test (d) P<0.001N P<0.001N P=0.255N
Thyroid Gland: Follicular Cell Adenoma

Overall Rates (e) 4/117 (3%) 4/124 (3%) 10/174 (6%)

Adjusted Rates (b) 5.1% 14.5% 21.1%

Terminal Rates (c) 4779 (5%) 1/15(7T%) 4/29 (14%)

Week of First Observation 117 80 74

Life Table Tests (d) P=0.044 P=0.002 P=0.385

Incidental Tumor Tests (d) P=0.277 P=0.047 P=0.304

Fisher Exact Test (d) P=0.606N P=0.261 P=0.234
Thyroid Gland: Follicular Cell Carcinoma

Overall Rates (e) /117 (6%) 3/124 (2%) 3/174 (2%)

Adjusted Rates (b) 8.5% 20.0% 9.0%

Terminal Rates (¢) 6/79 (8%) 3/15(20%) 2/29 (7%)

Week of First Observation 98 117 106

Life Table Tests (d) P=0.239 P=0.595 P=0.343N

Incidental Tumor Tests (d) P=0.324 P=0.512N P=0.355N

Fisher Exact Test (d) P=0.144N P=0.0563N P=0.489N
Thyroid Gland: Follicular Cell Adenoma or Carcinoma

Overall Rates (e) 11/117 (9%) 6/124 (5%) 13/174 (7%)

Adjusted Rates (b) 13.5% 26.7% 29.1%

Terminal Rates (¢) 10/79 (13%) 3/15 (20%) 6/29 (21%)

Week of First Observation 98 80 74

Life Table Tests (d) P=0.060 P=0.009 P=0.455

Incidental Tumor Tests (d) P=0.292 P=0.149 P=0.371

Fisher Exact Test (d) P=0.129N P=0.352N P=0.256
Thyroid Gland: C-Cell Adenoma

Overall Rates (e) 16/117 (14%) 2/124 (2%) 9/174 (5%)

Adjusted Rates (b) 19.3% 9.3% 26.0%

Terminal Rates (¢) 13/79 (16%) 0/15 (0%) T/29 (24%)

Week of First Observation 109 108 80

Life Table Tests (d) P=0.380N P=0.243 P=0.188

Incidental Tumor Tests (d) P=0.108N P=0.512 P=0.162

Fisher Exact Test (d) P<0.001N P=0.011N P=0.095

157 Amosite Asbestos, NTP TR 279



TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Thyroid Gland: C-Cell Carcinoma

Overall Rates (e) 11/117 (9%) 17124 (6%) 10/174 (6%)

Adjusted Rates (b) 13.1% 29.5% 24.7%

Terminal Rates (¢) 979 (11%) 2/15(13%) 5/29 (14%)

Week of First Observation 95 68 98

Life Table Tests (d) P=0.029 P=0.046 P=0.387N

Incidental Tumor Tests (d) P=0.382 P=0.278 P=048IN

Fisher Exact Test (d) P=0.194N P=0.17IN P=0.590
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (e) 27/117 (23%) 8/124 (6%) 19/174 (11%)

Adjusted Rates (b) 31.7% 32.7% 47.2%

Terminal Rates (¢) 22/79 (28%) 2/15(13%) 11/29 (38%)

Week of First Observation 95 68 80

Life Table Tests (d) P=0.271 P=0.025 P=0.343

Incidental Tumor Tests (d) P=0.244N P=0.272 P=0.253

Fisher Exact Test (d) P<0.001N P=0.005N P=0.131
Parathyroid: Adenoma

Overall Rates (e) 4/110 (4%) 1119 (1%) 1/170 (1%)

Adjusted Rates (b) 5.1% 1.0% 3.8%

Terminal Rates (¢) 3179 (4%) 0/15 (0%) 1/29 (3%)

Week of First Observation 114 67 117

Life Table Tests (d) P=0.671N P=0.589N

Incidental Tumor Tests (d) P=0.462N P=0.589N

Fisher Exact Test (d) P=0.161N P=0.080N
Pancreatic Islets: Islet Cell Adenoma

Overall Rates(e) 14/116 (12%) 0/125 (0%) 3/175(2%)

Adjusted Rates (b) 17.0% 0.0% 6.8%

Terminal Rates (¢) 12/79 (15%) 0/15(0%) 1/29 (3%)

Week of First Observation 101 99

Life Table Tests (d) P=0.085N P=0.228N

Incidental Tumor Tests (d) P=0.056N P=0.101N

Fisher Exact Test (d) P<0.001N P<0.001N
Pancreatic Islets: Islet Cell Carcinoma

Overall Rates (e) 3/116 (3%) 0/125 (0%) 3/175(2%)

Adjusted Rates (b) 3.8% 0.0% 7.4%

Terminal Rates (¢) 3779 (3%) 0/15 (0%) 1/29 (3%)

Week of First Observation 117 103

Life Table Tests (d) P=0.514N P=0.243

Incidental Tumor Tests (d) P=0.522N P=0.464

Fisher Exact Test (d) P=0.110N P=0.453N
Pancreatic Islets: Islet Cell Adenoma or Carcinoma

Overall Rates (e) 17/116 (15%) 0/125 (0%) 6/175(3%)

Adjusted Rates (b) 20.7% 0.0% 13.8%

Terminal Rates (¢) 15/79 (19%) 0/15 (0%) 2/29 (7%)

Week of First Observation 101 99

Life Table Tests (d) P=0.054N P=0.488N P=0.083

Incidental Tumor Tests (d) P=0.036N P=0.207N P=0.059

Fisher Exact Test (d) P<0.001 P<0.001N P=0.038
Mammary Gland: Adenoma

Overall Rates(a) 3/117(3%) 0/125 (0%) 0/175 (0%)

Adjusted Rates (b) 3.8% 0.0% 0.0%

Terminal Rates (¢) 379 (4%) 0/15 (0%) 0/29 (0%)

Week of First Observation 133

Life Table Test (d) P=0.514N P=0.344N

Incidental Tumor Test (d) P=0.522N P=0.344N

Fisher Exact Test (d) P=0.112N P=0.063N
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY

OF AMOSITE ASBESTOS AND DIMETHYLHYDRAZINE (DMH) (Continued)

159

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

Mammary Gland: Fibroadenoma

Overall Rates (a) 17/117(15%) 1/125(1%) 5/175 (3%)

Adjusted Rates (b) 20.8% 6.7% 16.1%

Terminal Rates (¢) 15/79 (19%) 1/15 (7%) 4/29 (14%)

Week of First Observation 107 117 108

Life Table Test (d) P=0.166N P=0.406N P=0.305

Incidental Tumor Test (d) P=0.120N P=0.270N P=0.302

Fisher Exact Test (d) P<0.001N P<0.001N P=0.206
Preputial Gland: Carcinoma

Overalil Rates (e) 6/117 (5%) 5/125 (4%) 4/175 (2%)

Adjusted Rates (b) 6.7% 22.5% 8.2%

Terminal Rates (c) 379 (4%) 3/15(20%) 1/29 (3%)

Week of First Observation 90 67 97

Life Table Test (d) P=0.051 P=0.411 P=0.182N

Incidental Tumor Test (d) P=0.399 P=0.364N P=0.221N

Fisher Exact Test (d) P=0.454N P=0.163N P=0.296 N
Testis: Interstitial Cell Tumor

Overall Rates (¢) 111/117 (95%) 79/123 (64%) 125/174 (72%)

Adjusted Rates (b) 98.2% 100.0% 100.0%

Terminal Rates (¢) TM79 (97%) 15/15 (100%) 29/29 (100%)

Week of First Observation 78 66 70

Life Table Tests (d) P<0.001 P<0.001 P=0.182N

Incidental Tumor Tests (d) P=0.547 P=0.456 P=0473

Fisher Exact Test (d) P<0.001N P<0.001N P=0.103
Zymbal Gland: Keratoacanthoma

Overall Rates (e) 0/117 (0%) 3/125 (2%) 3/175(2%)

Adjusted Rates (b) 0.0% 3.1% 2.3%

Terminal Rates (c) 0/79 (0%) 0/15 (0%) 0/29 (4%)

Week of First Observation 66 67

Life Table Tests (d) P=0.093 P=0.145 P=0.422N

Incidental Tumor Tests (d) P=0.768 P=0.844 P=0.489N

Fisher Exact Test (d) P=0.136 P=0.214 P=0.140
Zymbal Gland: Squamous Cell Papilloma

Overall Rates (e) 0/117 (0%) 7125 (6%) 17/175 (10%)

Adjusted Rates (b) 0.0% 25.3% 29.6%

Terminal Rates (¢) 0/79 (0%) 2/15(13%) 4/29 (14%)

Week of First Observation 67 59

Life Table Tests (d) P<0.001 P<0.001 P=0.324

Incidental Tumor Tests (d) P=0.006 P<0.001 P=0.185

Fisher Exact Test (d) P=0.009 P<0.001 P=0.140
Zymbal Gland: Carcinoma

Overall Rates (e) /117 (1%) 23/125 (18%) 35/175 (20%)

Adjusted Rates (b) 0.9% 56.7% 42.0%

Terminal Rates (c) 0779 (0%) 6/15(40%) 5/29 (17%)

Week of First Observation 94 46 57

Life Table Tests (d) P<0.001 P<0.001 P=0.340N

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.439

Fisher Exact Test (d) P<0.001 P<0.001 P=0.424
Zymbal Gland: Carcinoma or Squamous Cell Papilloma

Overall Rates (e) 1/117 (1%) 30/125 (24%) 52/175(30%)

Adjusted Rates (b) 0.9% 71.0% 60.6%

Terminal Rates (¢c) 0/79 (0%) 8/15 (53%) 9/29 (31%)

Week of First Observation 94 46 57

Life Table Tests (d) P<0.001 P<0.001 P=0.508N

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.207

Fisher Exact Test (d) P<0.001 P<0.001 P=0.168
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TABLE A3b. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY

OF AMOSITE ASBESTOS AND DIMETHYL HYDRAZINE (DMH) (Continued)

Untreated 1% Amosite DMH vs.
Control DMH + DMH 1% Amosite + DMH

All Sites: Mesothelioma

Overall Rates (a) 2/117 (2%) 4/125 (3%) 6/175 (3%)

Adjusted Rates (b) 2.2% 15.9% 6.9%

Terminal Rates (¢) 1779 (1%) 1/15(7%) 0/29 (0%)

Week of First Observation 95 93 72

Life Table Test (d) P=0.013 P=0.059 P=0.526N

Incidental Tumor Test (d) P=0.206 P=0.588 P=0.612

Fisher Exact Test (d) P=0.374 P=0.311 P=0.592
All Sites; Benign Tumors

Overall Rates (a) 115/117 (98%) 93/125 (74%) 150/175(86%)

Adjusted Rates (b) 100.0% 100.0% 100.0%

Terminal Rates (c) T9r79 (100%) 15/15 (100%) 29/29 (100%)

Week of First Observation 78 66 49

Life Table Test (d) P<0.001 P<0.001 P=0.237TN

Incidental Tumor Test (d) P=0.637 P=0.490 P=0.088

Fisher Exact Test (d) P<0.001N P<0.001N P=0.011
All Sites: Malignant Tumors

Overall Rates (a) 82/117 (70%) 110/125 (88%) 149/175(85%)

Adjusted Rates (b) 76.8% 99.0% 97.8%

Terminal Rates (c) 55/79 (70%) 14/15 (93%) 26/29 (90%)

Week of First Observation 72 31 39

Life Table Test (d) P<0.001 P<0.001 P=0.018N

Incidental Tumor Test (d) P=0.008 P=0.004 P=0.330N

Fisher Exact Test (d) P<0.001 P=0.002 P=0.297N
All Sites: All Tumors

Overall Rates (a) 116/117 (99%) 125/125 (100%) 173/175(99%)

Adjusted Rates (b) 100.0% 100.0% 100.0%

Terminal Rates (¢) 79/79 (100%) 15/15 (100%) 29/29 (100%)

Week of First Observation 72 31 39

Life Table Test (d) P<0.001 P<0.001 P=0.02IN

Incidental Tumor Test (d) P=0.038 P=0.156 P=0.321IN

Fisher Exact Test (d) P=0.483 P=0.648N P=0.339N

(a) Number of tumor-bearing animalg/number of animals examined grossly at the site

(b) Kaplan-Meier estimated tumor incidences at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence in animals killed at the end of the study

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between that dosed group and
the controls. The life table analysis regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the
cause of death. The incidental tumor test regards these lesions as nonfatal. The Fisher exact test compares directly the overall
incidence rates. A lower incidence in a dosed group than in controlsis indicated by (N). The P values for the comparision of the
DMH group with the 1% amosite + DMH group are presented in the last column for those sites where there was an incidence of
at least 2% in at least one group.

(e) Number of tumor-bearing animals/number of animals examined microscopically at the site
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH)

1% Amosite
1% Amosite + DMH
Skin: Squamous Cell Papilloma
Overall Rates (a) 6/250 (2%) 1/175 (1%)
Adjusted Rates (b) 3.1% 3.4%
Terminal Rates (c) 5/188 (3%) 1/29 (3%)
Week of First Observation 110 117
Life Table Tests (d) P=0.693
Incidental Tumor Tests (d) P=0.548N
Fisher Exact Test (d) P=0.142N
Skin: Squamous Cell Papilloma or Carcinoma
Overall Rates (a) 10/250 (4%) 1/175 (1%)
Adjusted Rates (b) 5.1% 3.4%
Terminal Rates (¢c) 8/188 (4%) 1/29 (3%)
Week of First Observation 80 117
Life Table Tests (d) P=0.449N
Incidental Tumor Tests (d) P=0.156N
Fisher Exact Test (d) P=0.024N
Skin: Basal Cell Carcinoma
Overall Rates (a) T/250 (3%) 1/175 (1%)
Adjusted Rates (b) 3.6% 2.6%
Terminal Rates (c) 6/188 (3%) 0/29 (0%)
Week of First Observation 104 108
Life Table Tests (d) P=0.650N
Incidental Tumor Tests (d) P=0.346N
Fisher Exact Test (d) P=0.092N
Skin: Basal Cell Tumor or Carcinoma
Overall Rates (a) 8/250 (3%) 1/175 (1%)
Adjusted Rates (b) 4.2% 2.6%
Terminal Rates (¢) 7/188 (4%) 0/29 (0%)
Week of First Observation 104 108
Life Table Tests (d) P=0.593N
Incidental Tumor Tests (d) P=0.309N
Fisher Exact Test (d) P=0.060N
Skin: Keratoacanthoma
QOverall Rates (a) 17/250 (7%) 5/175 (3%)
Adjusted Rates (b) 9.0% 8.8%
Terminal Rates (¢) 17/188 (9%) 1/29 (3%)
Week of First Observation 117 72
Life Table Tests (d) P=0.254
Incidental Tumor Tests (d) P=0.609N
Fisher Exact Test (d) P=0.054N
Subcutaneous Tissue: Fibroma
Overall Rates (a) 33/250 (13%) 6/175 (3%)
Adjusted Rates (b) 17.2% 18.6%
Terminal Rates (¢} 31/188(16%) 4/29 (14%)
Week of First Observation 96 110
Life Table Tests (d) P=0471
Incidental Tumor Tests (d) P=0.398N
Fisher Exact Test (d) P<0.001N
Subcutaneous Tissue: Neurofibroma
Overall Rates (a) 5/250 (2%) 1/175 (1%)
Adjusted Rates (b) 2.7% 0.7%
Terminal Rates (c) 5/188 (3%) 0/29 (0%)
Week of First Observation 117 71
Life Table Tests (d) P=0.701N
Incidental Tumor Tests (d) P=0459N
Fisher Exact Test (d) P=0.214N
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Subcutaneous Tissue: Fibroma or Neurofibroma
Overall Rates (a) 36/250 (14%) 7175 (4%)
Adjusted Rates (b) 18.8% 19.2%
Terminal Rates (¢) 34/188 (18%) 4/29 (14%)
Week of First Observation 96 71
Life Table Tests (d) P=0.428
Incidental Tumor Tests (d) P=0.348N
Fisher Exact Test (d) P<0.001N
Subcutaneous Tissue: Fibrosarcoma
Overall Rates (a) 9/250 (4%) 3/175 (2%)
Adjusted Rates (b) 4.4% 6.0%
Terminal Rates(¢c) 5/188 (3%) 1/29 (3%)
Week of First Observation 80 49
Life Table Tests (d) P=0.392
Incidental Tumor Tests (d) P=0.238N
Fisher Exact Test (d) P=0.198N
Subcutaneous Tissue: Fibroma or Fibrosarcoma
Overall Rates (a) 41/250 (16%) 9/175 (5%)
Adjusted Rates (b) 20.8% 23.9%
Terminal Rates (¢) 35/188 (19%) 5/29 (17%)
Week of First Observation 80 49
Life Table Tests (d) P=0.312
Incidental Tumor Tests (d) P=0.223N
Fisher Exact Test (d) P<0.001IN
Subcutaneous Tissue: Sarcoma or Fibrosarcoma
Overall Rates(a) 11/250 (4%) 4/175 (2%)
Adjusted Rates (b) 5.4% 8.3%
Terminal Rates (¢) 6/188 (3%) 1/29 (3%)
Week of First Observation 80 49
Life Table Tests (d) P=0.261
Incidental Tumor Tests (d) P=0.219N
Fisher Exact Test (d) P=0.186N
Subcutaneous Tissue: Fibroma, Neurofibroma, Sarcoma, or Fibrosarcoma
Overall Rates (a) 46/250 (18%) 11/175 (6%)
Adjusted Rates (b) 23.2% 26.3%
Terminal Rates (¢) 39/188 (21%) 5/29 (17%)
Week of First Observation 80 49
Life Table Tests (d) P=0.218
Incidental Tumor Tests (d) P=0.177TN
Fisher Exact Test (d) P<0.001IN
Integumentary System or Salivary Gland: Sarcoma or Fibrosarcoma
Overall Rates (a) 15/250 (6%) 4/175(2%)
Adjusted Rates (b) 7.5% 8.3%
Terminal Rates (c) 10/188(5%) 1/29 (3%)
Week of First Observation 80 49
Life Table Tests (d) P=0.405
Incidental Tumor Tests (d) P=0.148N
Fisher Exact Test (d) P=0.053N
Integumentary System or Salivary Gland: Fibroma, Neurofibroma, Sarcoma, or Fibrosarcoma
Overall Rates (a) 48/250 (19%) 11/175 (6%)
Adjusted Rates(b) 24.3% 26.3%
Terminal Rates (¢) 41/188(22%) 5/29(17%)
Week of First Observation 80 49
Life Table Tests (d) P=0.253
Incidental Tumor Tests (d) P=0.153N
Fisher Exact Test (d) P<0.001N
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Lung: Alveolar/Bronchiolar Carcinoma
Overall Rates (e) 6/250 (2%) 2/175(1%)
Adjusted Rates (b) 3.2% 6.9%
Terminal Rates (c) 6/188 (3%) 2/29 (71%)
Week of First Observation 117 117
Life Table Tests (d) P=0.325
Incidental Tumor Tests (d) P=0.342
Fisher Exact Test (d) P=0.289N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates (e) 8/250 (3%) 3/175(2%)
Adjusted Rates (b) 4.3% 7.5%
Terminal Rates (¢) 8/188 (4%) 2/29 (7T%)
Week of First Observation 117 70
Life Table Tests (d) P=0.248
Incidental Tumor Tests (d) P=0.421
Fisher Exact Test (d) P=0.266N
Hematopoietic System: Leukemia
Overall Rates (a) 107/250 (43%) 40/175 (23%)
Adjusted Rates (b) 50.0% 72.8%
Terminal Rates (¢) 83/188 (44%) 17/29 (59%)
Week of First Observation 80 73
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.344
Fisher Exact Test (d) P<0.001N
Liver: Neoplastic Nodule
Overall Rates (e) 9/250 (4%) 27/175 (15%)
Adjusted Rates (b) 4.7% 54.2%
Terminal Rates (¢) 8/188 (4%) 12/29 (41%)
Week of First Observation 101 69
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
Liver: Hepatocellular Carcinoma
Overall Rates (e) 3/250 (1%) 7175 (4%)
Adjusted Rates (b) 1.6% 15.7%
Terminal Rates (¢) 3/188 (2%) 2/29 (71%)
Week of First Observation 117 78
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.006
Fisher Exact Test (d) P=0.062
Liver: Neoplastic Nodule or Hepatocellular Carcinoma
Overall Rates (e) 12/250 (5%) 31/175 (18%)
Adjusted Rates (b) 6.3% 59.0%
Terminal Rates (¢) 11/188 (6%) 13/29 (45%)
Week of First Observation 101 69
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
Small Intestine: Adenocarcinoma
Overall Rates (a) 0/250 (0%) 9/175 (5%)
Adjusted Rates (b) 0.0% 15.0%
Terminal Rates (¢c) 0/188 (0%) 2/29 (7%)
Week of First Observation 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.005
Fisher Exact Test (d) P<0.001
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Small Intestine: Mucinous Cystadenocarcinoma
Overall Rates(a) 0/250 (0%) 7175 (4%)
Adjusted Rates (b) 0.0% 9.0%
Terminal Rates (¢) 0/188 (0%) 1/29 (3%)
Week of First Observation 60
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.045
Fisher Exact Test (d) P=0.002
Small Intestine: Adenocarcinoma, Adenocarcinoma in Adenomatous Polyp, or Mucinous Cystadenocarcinoma
Overall Rates (a) 1/250 (0%) 16/175 (9%)
Adjusted Rates (b) 0.5% 22.9%
Terminal Rates (c) 0/188 (0%) 3/29 (10%)
Week of First Observation 108 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.002
Fisher Exact Test (d) P<0.001
Small Intestine: Adenomatous Polyp, Adenocarcinoma, Adenocarcinoma in Adenomatous Polyp, or Mucinous
Cystadenocarcinoma
Overall Rates (a) 1/250 (0%) 17/175 (10%)
Adjusted Rates (b) 0.5% 23.4%
Terminal Rates (¢) 0/188 (0%) 3/29 (10%)
Week of First Observation 108 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.002
Fisher Exact Test (d) P<0.001
Large Intestine: Signet Ring Carcinoma
Overall Rates (a) 0/250 (0%) 5/175 (3%)
Adjusted Rates (b) 0.0% 8.3%
Terminal Rates (c) 0/188 (0%) 1/29 (3%)
Week of First Observation 74
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.080
Fisher Exact Test (d) P=0.011
Large Intestine: Adenomatous Polyp
Overall Rates (a) 3/250 (1%) 61/175 (35%)
Adjusted Rates (b) 1.5% 60.7%
Terminal Rates (c) 2/188 (1%) 8/29 (28%)
Week of First Observation 110 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
Large Intestine: Adenocarcinoma
Overall Rates (a) 0/250 (0%) 6/175 (3%)
Adjusted Rates (b) 0.0% 5.6%
Terminal Rates (¢) 0/188 (0%) 0/29 (0%)
Week of First Observation 39
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.289
Fisher Exact Test (d) P=0.005
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Large Intestine: Adenocarcinoma in Adenomatous Polyp
Overall Rates (a) 0/250 (0%) 45/175 (26%)
Adjusted Rates (b) 0.0% 50.9%
Terminal Rates (¢) 0/188 (0%) 6/29 (21%)
Week of First Observation 51
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
Large Intestine: Mucinous Cystadenocarcinoma
Overall Rates (a) 0/250 (0%) 18/175 (10%)
Adjusted Rates (b) 0.0% 17.6%
Terminal Rates (¢) 0/188 (0%) 1/29 (3%)
Week of First Observation 49
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.013
Fisher Exact Test (d) P<0.001
Large Intestine: Adenocarcinoma, Adenocarcinoma in Adenomatous Polyp, or Mucinous Cystadenocarcinoma
Overall Rates (a) 0/250 (0%) 65/175 (37%)
Adjusted Rates (b) 0.0% 60.5%
Terminal Rates (¢) 0/188 (0%) /29 (24%)
Week of Fiirst Observation 39
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Figsher Exact Test (d) P<0.001

Large Intestine: Adenomatous Polyp, Adenocarcinoma, Mucinous Cystadenocarcinoma, and Adenocarcinoma

in Adenomatous Polyp
Oversll Rates (a)
Adjusted Rates (b)
Terminal Rates (c)
Week of First Observation
Life Table Tests (d)
Incidental Tumor Tests (d)
Fisher Exact Test (d)

Pancreas: Acinar Cell Adenoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (c)
Week of First Observation
Life Table Tests (d)
Incidental Tumor Tests (d)
Fisher Exact Test (d)

Pancreas: Acinar Cell Adenoma or Carcinoma
Overall Rates(a)
Adjusted Rates (b)
Terminal Rates (c)
Week of First Observation
Life Table Tests (d)
Incidental Tumor Tests (d)
Fisher Exact Test (d)

3/250 (1%)
1.5%
2/188 (1%)
110

19/248 (8%)
10.1%
19/188 (10%)
117

20/248 (8%)
10.6%
20/188 (11%)
117

165

106/175 (61%)
81.1%

13/29 (45%)
39

P<0.001
P<0.001
P<0.001

5/175 (3%)
14.5%
3/29 (10%)
103
P=0.222
P=0.424
P=0.026N

5/175 (3%)
14.5%
3/29(10%)
103
P=0.251
P=0.457
P=0.018N

Amosite Asbestos, NTP TR 279



TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite

1% Amosite + DMH
Pituitary Gland: Adenoma
Overall Rates (a) 41/249 (16%) 12/171 (7%)
Adjusted Rates (b) 20.9% 24.5%
Terminal Rates (¢c) 34/188 (18%) 4/29 (14%)
Week of First Observation 58 79
Life Table Tests (d) P=0.080
Incidental Tumor Tests (d) P=0.306N
Fisher Exact Test (d) P=0.003N
Pituitary Gland: Adenoma or Carcinoma
Overall Rates(a) 45/249 (18%) 12/171 (7T%)
Adjusted Rates (b) 22.8% 24.5%
Terminal Rates (c) 37/188 (20%) 4/29 (14%)
Week of First Observation 58 79
Life Table Tests (d) P=0.125
Incidental Tumor Tests (d) P=0.195N
Fisher Exact Test (d) P=0.001N
Adrenal Cortex: Cortical Adenoma
Overall Rates (a) 5/250 (2%) 0/175 (0%)
Adjusted Rates (b) 2.7% 0.0%
Terminal Rates (¢) 5/188 (3%) 0/29 (0%)
Week of First Observation 117
Life Table Tests (d) P=0.412N
Incidental Tumor Tests (d) P=0.401IN
Fisher Exact Test (d) P=0.069N
Adrenal Medulla: Pheochromocytoma
Overall Rates (a) 65/250 (26%) 16/175 (9%)
Adjusted Rates (b) 33.9% 37.0%
Terminal Rates (¢c) 62/188 (33%) 8/29 (28%)
Week of First Observation 101 73
Life Table Tests (d) P=0.076
Incidental Tumor Tests (d) P=0.509N
Fisher Exact Test (d) P<0.001N
Adrenal Medulla: Malignant Pheochromocytoma
Overall Rates (a) 5/250 (2%) 2/175 (1%)
Adjusted Rates (b) 2.3% 5.7%
Terminal Rates (¢) 1/188 (1%) 0/29 (0%)
Week of First Observation 89 110
Life Table Tests (d) P=0.352
Incidental Tumor Tests (d) P=0.459N
Fisher Exact Test (d) P=0.393N
Adrenal Medulla: Pheochromocytoma or Malignant Pheochromocytoma
Overall Rates (a) 68/250 (27%) 17/175 (10%)
Adjusted Rates (b) 34.8% 39.0%
Terminal Rates (c) 62/188 (33%) 8/29 (28%)
Week of First Observation 89 73
Life Table Tests (d) P=0.067
Incidental Tumor Tests (d) P=0.457N
Fisher Exact Test (d) P<0.001N
Thyroid Gland: Follicular Cell Adenoma
Overall Rates (a) 13/246 (5%) 10/174 (6%)
Adjusted Rates (b) 7.0% 21.1%
Terminal Rates (c) 13/188 (7%) 4/29 (14%)
Week of First Observation 117 74
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.053
Fisher Exact Test (d) P=0.500
Amosite Asbestos, NTP TR 279 166



TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Thyroid Gland: Follicular Cell Carcinoma
Overall Rates (a) 10/246 (4%) 3/174 (2%)
Adjusted Rates (b) 5.2% 9.0%
Terminal Rates (c) 9/188 (5%) 2/29 (1%)
Week of First Observation 96 106
Life Table Tests (d) P=0.303
Incidental Tumor Tests (d) P=0.551
Fisher Exact Test (d) P=0.140N
Thyroid Gland: Follicular Cell Adenoma or Carcinoma
Overall Rates(a) 23/246 (9%) 13/174(7%)
Adjusted Rates (b) 12.1% 29.1%
Terminal Rates (c) 22/188 (12%) 6/29 (21%)
Week of First Observation 96 74
Life Table Tests(d) P<0.001
Incidental Tumor Tests (d) P=0.071
Fisher Exact Test (d) P=0.311IN
Thyroid Gland: C-Cell Adenoma
Overall Rates (a) 26/246 (11%) 9/174 (5%)
Adjusted Rates (b) 13.6% 26.0%
Terminal Rates (c) 23/188 (12%) 7/29 (24%)
Week of First Observation 106 80
Life Table Tests (d) P=0.035
Incidental Tumor Tests (d) P=0.153
Fisher Exact Test (d) P=0.034N
Thyroid Gland: C-Cell Carcinoma
Overall Rates (a) 50/246 (20%) 10/174 (6%)
Adjusted Rates (b) 25.7% 24.7%
Terminal Rates (c) 44/188 (23%) 4/29 (14%)
Week of First Observation 65 98
Life Table Tests (d) P=0.361
Incidental Tumor Tests (d) P=0.214N
Fisher Exact Test (d) P<0.001N
Thyroid Gland: C-Cell Adenoma or Carcinoma
Overall Rates(a) 75/246 (30%) 19/174 (11%)
Adjusted Rates (b) 38.2% 47.2%
Terminal Rates (¢) 67/188 (36%) 11/29 (38%)
Week of First Observation 65 80
Life Table Tests (d) P=0.039
Incidental Tumor Tests (d) P=0.552
Fisher Exact Test (d) P<0.001N
Pancreatic Islets: Islet Cell Adenoma
Overall Rates (a) 17/248 (T%) 3/175 (2%)
Adjusted Rates (b) 8.8% 6.8%
Terminal Rates (c) 14/188 (7T%) 1/29 (3%)
Week of First Observation 103 99
Life Table Tests (d) P=0.602
Incidental Tumor Tests (d) P=0.279N
Fisher Exact Test (d) P=0.010N
Pancreatic Islets: Islet Cell Carcinoma
Overall Rates (a) 5/248 (2%) 3/175(2%)
Adjusted Rates (b) 2.7% 7.4%
Terminal Rates (c) 5/188 (3%) 1/29 (3%)
Week of First Observation 117 103
Life Table Tests (d) P=0.087
Incidental Tumor Tests (d) P=0.309
Fisher Exact Test (d) P=0.562N
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Pancreatic Islets: Islet Cell Adenoma or Carcinoma
Overall Rates(a) 22/248 (9%) 6/175 (3%)
Adjusted Rates (b) 11.4% 13.8%
Terminal Rates (c) 19/188 (10%) 2/29 (7T%)
Week of First Observation 103 99
Life Table Tests (d) P=0.211
Incidental Tumor Tests (d) P=0.515N
Fisher Exact Test (d) P=0.019N
Mammary Gland: Fibroadenoma
QOverall Rates (e) 27/250 (11%) 5/175 (3%)
Adjusted Rates (b) 14.4% 16.1%
Terminal Rates (¢) 27/188 (14%) 4/29 (14%)
Week of First Observation 117 108
Life Table Tests (d) P=0.454
Incidental Tumor Tests (d) P=0.574
Fisher Exact Test (d) P=0.001N
Preputial Gland: Carcinoma
Overall Rates(a) 9/250 (4%) 4/175(2%)
Adjusted Rates (b) 4.6% 8.2%
Terminal Rates (c¢) 7/188 (4%) 1/29 (3%
Week of First Observation 106 97
Life Table Tests (d) P=0.122
Incidental Tumor Tests (d) P=0.598
Fisher Exact Test (d) P=0.318N
Preputial Gland: Carcinoma or Squamous Cell Papilloma
Overall Rates (a) 10/250 (4%) 4/175 (2%)
Adjusted Rates (b) 5.2% 8.2%
Terminal Rates (c) 8/188 (4%) 1/29 (3%)
Week of First Observation 106 97
Life Table Tests (d) P=0.152
Incidental Tumor Tests (d) P=0.631
Fisher Exact Test (d) P=0.246N
Testis: Interstitial Cell Tumor
Overall Rates (a) 240/250 (96%) 125/174(72%)
Adjusted Rates (b) 99.2% 100.0%
Terminal Rates (¢) 186/188 (99%) 29/29 (100%)
Week of First Observation 80 70
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.475
Fisher Exact Test (d) P<0.001N
Zymbal Gland: Squamous Cell Papilloma
Overall Rates (a) 2/250 (1%) 17/175 (10%)
Adjusted Rates (b) 1.0% 29.6%
Terminal Rates (¢) 1/188 (1%) 4/29 (14%)
Week of First Observation 108 59
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
Zymbal Gland: Carcinoma
Overall Rates (a) 7/250 (3%) 35/175 (20%)
Adjusted Rates (b) 3.7% 42.0%
Terminal Rates (¢) 6/188 (3%) 5/29(17%)
Week of First Observation 113 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
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TABLE A3c. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE LIFETIME FEED STUDY
OF AMOSITE ASBESTOS: AMOSITE vs. AMOSITE + DIMETHYLHYDRAZINE (DMH) (Continued)

1% Amosite
1% Amosite + DMH
Zymbal Gland: Carcinoma or Squamous Cell Papilloma
Overall Rates (a) 9/250 (4%) 52/175 (30%)
Adjusted Rates (b) 4.7% 60.6%
Terminal Rates (¢) 7/188 (4%) 9/29 (31%)
Week of First Observation 108 57
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P<0.001
Fisher Exact Test (d) P<0.001
All Sites: Mesothelioma
Overall Rates (e) 10/250 (4%) 6/175 (3%)
Adjusted Rates (b) 5.2% 6.9%
Terminal Rates (¢) 8/188 (4%) 0/29 (0%)
Week of First Observation 108 72
Life Table Tests (d) P=0.054
Incidental Tumor Tests (d) P=0.490N
Fisher Exact Test (d) P=0.488N
All Sites: Benign Tumors
Overall Rates (a) 244/250 (98%) 150/175(86%)
Adjusted Rates (b) 100.0% 100%
Terminal Rates (c) 187/188 (99%) 29/29 (100%)
Week of First Observation 58 49
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.442
Fisher Exact Test (d) P<0.001N
All Sites: Malignant Tumors
Overall Rates (e) 201/250 (80%) 149/175(85%)
Adjusted Rates (b) 96.0% 97.8%
Terminal Rates (¢) 150/188 (80%) 26/29 (90%)
Week of First Observation 588 39
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.022
Fisher Exact Test (d) P<0.128
All Sites: All Tumors
Overall Rates (e) 249/250 (>99%) 173/175(99%)
Adjusted Rates (b) 100.0% 100.0%
Terminal Rates (c) 188/188 (100%) 29/29 (100%)
Week of First Observation 58 39
Life Table Tests (d) P<0.001
Incidental Tumor Tests (d) P=0.774N
Fisher Exact Test (d) P<0.369N

(a) Number of tumor-bearing animals/number of animals examined grossly at the site

(b) Kaplan-Meier estimated tumor incidences at the end of the study after adjusting for intercurrent mortality

(¢) Observed tumor incidence in animals killed at the end of the study

(d) Beneath the 1% amosite + DMH group incidence are the P values corresponding to pairwise comparisons between that
dosed group and the 1% amosite group. The life table analysis regards tumors in animals dying prior to terminal kill as being
(directly or indirectly) the cause of death. The incidental tumor test regards these lesions as nonfatal. The Fisher exact test
compares directly the overall incidence rates. A lower incidence in a dosed group than in controls is indicated by (N).

(e) Number of tumor-bearing animals/number of animals examined microscopically at the site
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TABLE A4a. INCIDENCE OF EPITHELIAL TUMORS OF THE LARGE INTESTINE IN MALE F344/N RATS
RECEIVING NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Incidence Diagnosis

SR Chrysotile 0/87(0.0%)

IR Chrysotile 0/85 (0.0%)

Tremolite 1/118 (0.8%) Adenomatous palyp, NOS

Crocidolite (a) 1/117 (0.8%) Adenomatous polyp, NOS
1/117(0.8%) Carcinoma, NOS

Amosite 0/117(0.0%)

TOTAL 2/524 (0.4%)

SD (b) 0.47%

(a) Both tumors occurred in the same animal
(b) Standard deviation

TABLE A4b. INCIDENCE OF EPITHELIAL TUMORS OF THE SMALL INTESTINE IN MALE F344/N RATS
RECEIVING NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Incidence Diagnosis

SR Chrysotile 1/88 (0.6%) Mucinous cystadenocarcinoma

IR Chrysotile 0/85 (0.0%)

Tremolite 0/118 (0.0%)

Crocidolite 1/117(0.9%) Adenocarcinoma, NOS

Amosite 1/117 (0.9%) Adenomatous polyp
2/117(1.7%) Mucinous cystadenocarcinoma

TOTAL 5/524 (1.0%)

SD (a) 1.05%

(a) Standard deviation

TABLE Adc. INCIDENCE OF THYROID GLAND C-CELL TUMORS IN MALE F344/N RATS RECEIVING
NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Adenoma Carcinoma Adenoma or Carcinoma
SR Chrysotile 13/86 (15%) 11/86 (13%) 24/86 (28%)

IR Chrysotile 13/84(15%) 19/84 (23%) 30/84 (36%)
Tremolite 11/117 (9%) 16/117 (14%) 27117 (23%)
Crocidolite 13/116 (11%) 19/116 (16%) 32/116 (28%)
Amosite 16/117 (14%) 11/117(9%) 27117 (23%)
TOTAL 66/520 (12.7%) 76/520 (14.6%) 140/520(26.9%)
SD{(a) 2.61% 4.95% 5.17%
(a)Standard deviation
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TABLE A4d. INCIDENCE OF LEUKEMIA IN MALE F344/N RATS RECEIVING NO TREATMENT IN
LIFETIME STUDIES

Asbestos Studies Leukemia
SR Chrysotile 37/88 (42%)
IR Chrysotile 31/88(35%)
Tremolite 43/118 (36%)
Crocidolite 43/118 (36%)
Amosite 38/117 (32%)
TOTAL 192/529 (36.3%)
SD(a) 3.48%

(a) Standard deviation

TABLE Ade. INCIDENCE OF ADRENAL MEDULLA TUMORS IN MALE F344/N RATS RECEIVING

NO TREATMENT IN LIFETIME STUDIES

Malignant Pheochromocytoma or
Asbestos Studies Pheochromocytoma Pheochromocytoma Malignant Pheochromocytoma
SR Chrysotile 25/88 (28%) 1/88 (1%) 26/88 (30%)
IR Chrysotile 16/85 (19%) 1/85 (1%) 17/85 (20%)
Tremolite 38/118 (32%) 3/118 (3%) 41/118(35%)
Crocidolite 33/117 (28%) 2/117 (2%) 35/117(30%)
Amosite 39/117 (33%) 3/117 (3%) 39/117(33%)
TOTAL 151/525 (28.8%) 10/525 (1.9%) 158/525 (30.1%)
SD(a}) 5.71% 0.70% 5.76%
(a) Standard deviation

TABLE A4f. INCIDENCE OF THYROID GLAND FOLLICULAR CELL TUMORS IN MALE F344/N RATS
RECEIVING NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Adenoma Carcinoma Adenoma or Carcinoma
SR Chrysotile 4/86 (5%) 2/86 (2%) 6/86 (T%)

IR Chrysotile 1/84 (1%) 5/84 (6%) 6/84(7%)
Tremolite 5/117 (4%) 6/117 (5%) 11/117 (9%)
Crocidolite 7/116 (6%) 3/116 (3%) 10/116 (9%)

Amosite 4/117 (3%) T117 (6%) 11/117 (9%)

TOTAL 21/520 (4.0%) 23/520 (4.4%) 44/520 (8.5%)

SD (a) 1.79% 1.81% 1.19%

(a) Standard deviation
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TABLE Ad4g. INCIDENCE OF PREPUTIAL GLAND TUMORS IN MALE F344/N RATS RECEIVING
NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Adenoma Carcinoma Adenoma or Carcinoma
SR Chrysotile 0/88 (0%) 6/88 (7%) 6/88 (7%)

IR Chrysotile 1/88 (1%) 3/88 (3%) 4/88 (5%)
Tremolite 0/118 (0%) 77118 (6%) 7/118 (6%)
Crocidolite 0/118 (0%) 3/118 (3%) 3/118 (3%)

Amosite 0/117 (0%) 6/117 (5%) 6/117 (5%)

TOTAL 1/529 (0.2%) 25/529 (4.7%) 26/529 (4.9%)

SD(a) 0.51% 1.77% 1.62%

(a) Standard deviation

TABLE A4h. INCIDENCE OF LIVER TUMORS IN MALE F344/N RATS RECEIVING NO TREATMENT
IN LIFETIME STUDIES

Neoplastic Hepatocellular Neoplastic Nodule or

Asbestos Studies Nodule Carcinoma Hepatocellular Carcinoma
SR Chrysotile 12/88 (14%) 3/88 (3%) 15/88 (17%)

IR Chrysotile 6/85 (T%) 2/85 (2%) 8/85 (9%)

Tremolite 10/118 (8%) 6/118 (5%) 16/118 (14%)
Crocidolite 8/117 (71%) 4/117 (3%) 11/117 (9%)

Amosite 9/117 (8%) 1/117 (1%) 9/117 (8%)

TOTAL 45/525 (8.6%) 16/525 (3.0%) 59/525 (11.2%)

SD(a) 2.81% 1.56% 3.82%

(a) Standard deviation

TABLE Ad4i. INCIDENCE OF KIDNEY SARCOMAS AND MIXED TUMORS IN MALE F344/N RATS
RECEIVING NO TREATMENT IN LIFETIME STUDIES

0/525

TABLE Ad4j. INCIDENCE OF ZYMBAL GLAND CARCINOMAS IN MALE F344/N RATS RECEIVING
NO TREATMENT IN LIFETIME STUDIES

Asbestos Studies Carcinomas
SR Chrysotile 4/88 (5%)
IR Chrysotile 2/88 (2%)
Tremolite 4/118 (3%)
Crocidolite (a)5/118(4%)
Amosite 1/117 (1%)
TOTAL 16/529 (3.0%)
SD (b) 1.52%

(a) Includesan squamous cell carcinoma of the ear canal
(b) Standard deviation
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (a)

Untreated Control DMH 1% Amosite
Animals initially in study 117 125 250
Animals necropsied 117 125 250
Animals examined histopathologically 117 125 (249)
INTEGUMENTARY SYSTEM
*Skin 1in (125) (250)
Epidermal inclusion cyst 4 (3%) 6 (5%) 9 (4%)
Cystic ducts 1 (0%)
Effusion, serosanguineous 1 (0%)
Inflammation, acute focal 1 (1%)
Abscess, NOS 1 (1%) 1 0%)
Inflammation, chronic 1 (1%)
Inflammation, chronic focal 2 (1%)
Fibrosis, focal 3 (1%)
Necrosis, focal 1 (0%)
Hyperplasia, NOS 1 (1%)
Hyperkeratosis 5 (4%) 1 (1%) 8 (3%)
Acanthosis 5 (4%) 7 (3%)
*Subcut tissue ain (125) (250)
Abscess, NOS 1 (1%)
Granuloma, NOS 1 (1%)
Hyperkeratosis 1 (1%)
RESPIRATORY SYSTEM
#Trachea (117 (125) (248)
Metaplasia, squamous 1 (0%)
#Lung/bronchus 11n (125) (249)
Bronchiectasis 1 (%) 2 (1%)
#Lung am (125) (249)
Congestion, NOS 5 (4%) 6 (2%)
Edema, NOS 1 (1%)
Hemorrhage 2 (2%) 2 (2%) 2 (1%)
Inflammation, interstitial 1 (1%) 1 (0%)
Pneumonia, aspiration 1 (0%)
Inflammation, acute focal 2 (1%)
Pneumonia, chronic murine 1 (1%)
Inflammation, chronic 86 (74%) 108 (86%) 214 (86%)
Granuloma, NOS 3 3% 3 (2%) 5 (2%)
Pigmentation, NOS 5 (2%)
Hyperplasia, alveolar epithelium 3 (3%) 2 2%) 9 4%)
Metaplasia, osseous 1 (0%)
Histiocytosis 1 (0%)
#Lung/alveoli (117) (125) (249)
Histiocytosis 2 (2%) 4 (2%)
HEMATOPOIETIC SYSTEM
#Bone marrow a1n (110) (249)
Congestion, NOS 1 (0%)
Hemorrhage 1 (0%)
Necrosis, focal 1 (0%)
Hypoplasia, NOS 1 (1%) 6 (2%)
Hyperplasia, NOS 2 (2%) 2 (2%) T (3%)
Myelofibrosis 1 (1% 1 (0%)
#Spleen (117) (124) (249)
Congestion, NOS 1 (0%)
Hemorrhage 1 (1%) 3 (2%) 3 (1%)
Fibrosis, focal 9 (8%) 1 (1%) 25 (10%)
Fibrosis, multifocal 1 (1%) T (3%)
Fibrosis, diffuse 1 (0%)
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TABLE ASa. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
HEMATOPOIETIC SYSTEM
Spleen (Continued) (1m (124) (249)
Necrosis, NOS 1 (1%) 2 (2%)
Necrosis, focal 1 (1%) 4 (3%) 4 (2%)
Amyloidosis 1 (0%)
Hemosiderosis 17 (15%) 45 (18%)
Hyperplasia, NOS 1 (1%)
Hyperplasia, reticulum cell 2 (1%)
Hyperplasia, lymphoid 1 (1%)
Hematopoiesis 22 (19%) 13 (10%) 26 (10%)
#Splenic capsule 117 (124) (249)
Fibrosis, diffuse 1 (0%)
#Splenic follicles 117 (124) (249)
Atrophy, NOS 3 (3%) 1 (1%) 6 (2%)
Atrophy, focal 1 (1%) 1 (0%)
#Mandibular L. node aLwn (125) (249)
Congestion, NOS 1 (1%)
Hemorrhage 1 (1%) 1 (1%) 1 (0%)
Inflammation, acute 1 (1%)
Pigmentation, NOS 1 (0%)
Hyperplasia, NOS 1 (1%)
Angiectasis 1 (1%)
Hyperplasia, lymphoid 18 (15%) 22 (18%) 21 (8%)
#Cervical lymph node (117 (125) (249)
Congestion, NOS 1 (1%)
Hemorrhage 1 (1%) 1 (0%)
Pigmentation, NOS 1 (0%)
#Mediastinal 1. node ain (125) (249)
Congestion, NOS 2 (2%) 1 (1%)
Hemorrhage 1 (1%) 5 (4%) 17 (T%)
Pigmentation, NOS T (6%) 3 2%) 27 (11%)
Atrophy, NOS 1 0%)
Erythrophagocytosis 3 (3%) 4 (2%)
Hyperplasia, reticulum cell 1 (1%) 1 (0%)
Hyperplasia, lymphoid 1 (1%) 4 (2%)
#Pancreatic lymph node (117) (125) (249)
Hemorrhage 1 (0%)
Pigmentation, NOS 4 (3%) 1 (1%) 21 (8%)
Hyperplasia, reticulum cell T (6%) 5 (4%) 4 (2%)
Hyperplasia, lymphoid 1 (0%)
#Mesenteric lymph node a1n (125) (249)
Hemorrhage 1 (1%) 4 (2%)
Pigmentation, NOS 3 3% 4 (2%)
Atrophy, NOS 1 (1%)
Erythrophagocytosis 1 (1%) 2 (1%)
Hyperplasia, reticulum cell 43 37%) 23 (18%) 67 (27%)
Hyperplasia, lymphoid 3 (3%) 3 (2%) T (3%)
#1leocolic lymph node 1mn (125) (249)
Atrophy, NOS 1 (1%)
Hyperplasia, reticulum cell 1 (1%) 1 (0%)
Hyperplasia, lymphoid 2 (2%) 2 (2%) 1 (0%)
#Renal lymph node a1n (125) (249)
Pigmentation, NOS 2 (2%) 1 (1%) 1 (0%
Hyperplasia, reticulum cell 1 (1%)
#Iliac lymph node a1 (125) (249)
Hyperplasia, lymphoid 1 (1%)
#Inguinal lymph node 117 (125) (249)
Hyperplasia, lymphoid 1 (0%)
#Liver a1 (125) (249)
Leukocytosis, NOS 1 (1%) 7 (3%)
#Pancreas (116) (125) (247)
Hyperplasia, reticulum cell 1 (1%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
HEMATOPOIETIC SYSTEM (Continued)

#Peyer’s patch (11N (125) (250)
Hyperplasia, lymphoid 1 (1%)

#Thymus (80) (83) (170D
Cyst, NOS 2 (1%)
Congestion, NOS 2 (2%)

Hemorrhage 3 (4%)
CIRCULATORY SYSTEM

*Multiple organs a1n (125) (250)
Lymphangiectasis 1 (1%)

*Mediastinum ain (125) (250}
Periarteritis 1 (0%)

#Mandibular 1. node (117 (125) (249)
Lymphangiectasis 3 3%) 12 (10%) 8 (3%)

#Mediastinal I. node 1n (125) (249)
Lymphangiectasis 2 (1%)

#Pancreatic lymph node amn (125) (249)
Lymphangiectasis 2 (1%)

#Mesenteric lymph node (117 (125) (249)
Lymphangiectasis 3 3% 2 (2%) 13 (5%)

#Ileocolic lymph node (117 (125) (249)
Lymphangiectasis 7 (6%) 5 (4%) 12 (5%)

#Renal lymph node (117 (125) (249)
Lymphangiectasis 1 (1%)

#lliac lymph node (1mn (125) (249)
Lymphangiectasis 1 (1%) 1 (0%)

#Lung (117) (125) (249)
Thrombosis, NOS 3 2% 1 (0%)

#Heart aim (125) (249)
Thrombosis, NOS 1 (0%)
Inflammation, chronic focal 2 (2%)

#Heart/atrium ain (125) (249)
Thrombosis, NOS 4 (3%) 3 (1%)

#Myocardium a1n (125) (249)
Mineralization 2 (2%) 1 (1%) 2 (1%)
Inflammation, chronic 1 (1%)

Inflammation, chronic focal 47 (40%) 42 (34%) 117 (47%)
Inflammation, chronic diffuse 35 (30%) 18 (14%) 67 (27%)
Fibrosis, focal 2 (2%) 3 (1%)
Fibrosis, multifocal 1 (1% 3 (2%

Degeneration, NOS 3 3%) 3 (2%) 2 (1%)

#Endocardium (117 (125) (249)
Inflammation, chronic 1 (1%)

#Cardiac valve (117 (125) (249)
Inflammation, chronic 1 (1%) 1 (1%) 1 (0%)
Inflammation, chronic focal 1 (1%) 1 (1%)

*Aorta a1n (125) (250)
Mineralization 5 (4%) 1 (0%)

*Abdominal aorta (117 (125) (250)
Mineralization 1 (1%) 1 (0%)

*Coronary artery (N (125) (250)
Calcification, focal 1 (0%)

*Pancreatic artery (117 (125) (250)
Thrombosis, NOS 1 (1%)

Periarteritis 1 (1% 1 (0%)

*Mesenteric artery (117) (125) (250)
Inflammation, chronic 1 (0%)
Periarteritis 1 (0%)

#Liver (117 (125) (249)
Thrombosis, NOS 1 (1%) 1 (0%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
CIRCULATORY SYSTEM (Continued)

#Pancreas (116) (125) (247)
Periarteritis 2 (2%) 3 U»

*Mesentery 117 (125) (250)
Periarteritis 2 (2%) 2 (1%)

#Prostate (117) (123) (249)
Periarteritis 1 (0%)

#Testis Q17 (123) (249)
Periarteritis 4 (3%) 4 (2%)

#Adrenal (117 (125) (249)
Thrombosis, NOS 1 (1%)

DIGESTIVE SYSTEM

*QOral mucous membrane 117 (125) (250)
Fibrous osteodystrophy 1 (1%)

Hyperkeratosis 1 (1%)
Acanthosis 1 (1%)

*Hard palate (117 (125) (250)
Acanthosis 1 (0%)

#8Salivary gland (117 (124) (245)
Inflammation, acute diffuse 1 (1%)

Abscess, NOS 1 (1%)
Granuloma, NOS 1 (1%)
Atrophy, focal 1 (0%)

#Parotid gland (117) (124) (245)
Atrophy, focal 1 (0%)

#Submaxillary gland (117) (124) (245)
Inflammation, chronic diffuse 1 (0%)

#Liver (117) (125) (249)
Congestion, NOS 2 (1%)
Hemorrhage 1 1% 4 (2%)
Inflammation, acute focal 1 (0%)
Abscess, NOS 1 (1%)

Inflammation, chronic 1 (0%)
Granuloma, NOS 9 (8%) 6 (5%) 11 (4%)
Hepatitis, toxic 15 (13%) 13 (10%) 41 (16%)
Degeneration, NOS 15 (13%) 9 (7T%) 26 (10%)
Necrosis, NOS 4 (3%)

Necrosis, focal 10 (9%) 22 (18%) 27 (11%)
Metamorphosis fatty 26 (22%) 36 (29%) 30 (12%)
Pigmentation, NOS 14 (12%) 3 (2%) 45 (18%)
Focal cellular change 44 (38%) 53 (42%) 67 (27%)
Angiectasis 4 (3%) 6 (5%) 2 (1%)

#Hepatic capsule (117 (125) (249)
Granuloma, foreign body 1 (0%)

#Bile duct a1n (125) (249)

Dilatation, NOS 3 (1%)
Cyst, NOS 1 (1%)
Inflammation, chronic 24 (21%) 31 (25%) 32 (13%)
Fibrosis 17 (15%) 4 (3%) 1 (0%)
Hyperplasia, NOS 52 (44%) 63 (50%) 70 (28%)
Hyperplasia, focal 1 (%)

#Pancreas (116) (125) (247)
Ectopia 5 (4%) 2 (2%) 12 (5%)
Inflammation, chronic focal 3 (1%
Inflammation, chronic diffuse 1 (1%)

Atrophy, NOS 1 (1%) 1 (1%)
Atrophy, focal 10 (9%) 8 (6%) 48 (19%)
Atrophy, diffuse 6 (5%) 3 2%) 5 (2%)

#Pancreatic acinus (116) (125) (247)

Hyperplasia, focal 3 3%) 13 (5%
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TABLE A3a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
DIGESTIVE SYSTEM (Continued)

#Esophagus (115) (12¢9) (248)

Inflammation, acute 1 (1%)

Inflammation, chronic 1 (1%)

Necrosis, diffuse 1 (1%)

Hyperplasia, NOS 1 (1%)

Hyperkeratosis 12 (10%) 11 (8%) 4 (2%)
Acanthosis 2 (2%)

~ #Stomach (117) (125) (249)

Mineralization 9 (8%) 2 (1%)
Edema, NOS 2 (2%) 1 (1%) 4 (2%
Hemorrhage 3 (3%) 2 (1%)
Inflammation, acute focal 5 (2%)
Inflammation, chronic 6 (5%) 2 (2%) 4 2%)
Inflammation, chronic focal 9 (8%) 5 (4%) 15 (6%)
Inflammation, chronic diffuse 5 (4%) 3 2%) 38 (15%)
Granuloma, foreign body 1 (0%)
Ulcer, perforated 13 (11%) 25 (10%)
Fibrosis, diffuse 2 (1%)
Degeneration, NOS 1 (0%)
Necrosis, NOS 1 (1%)

Necrosis, focal 22 (19%) 6 (5%) 41 (16%)
Hyperplasia, epithelial 1 (0%)
Hyperplasia, focal 1 (1%)

Hyperkeratosis 22 (19%) 16 (13%) 41 (16%)
Acanthosis 31 (26%) 20 (16%) 62 (25%)

#Gastric mucosa a1n (125) (249)
Hyperplasia, focal 1 (0%)

#Gastric submucosa (117 (125) (249) -
Edema, NOS 1 (1%) 3 (1%

#Gastric muscularis (11n (125) (249)
Degeneration, NOS 8 (7%) 3 (1%)

#Gastric fundus (11n (125) (249)
Mineralization 1 (1%)

Hyperplasia, epithelial 1 (1%)
Hyperplasia, diffuse 6 (5%)

#Small intestine 117 (125) (249)
Parasitism 1 (0%)

#Duodenum ain (125) (249)
Hemorrhage 1 (1%)

Inflammation, acute 1 (1%)

Inflammation, acute focal 1 (1%)

Inflammation, chronic focal 1 (0%)
Ulcer, perforated 1 (0%)
Necrosis, NOS 1 (1%)

Necrosis, focal 1 (1%) 3 (1%)
Hyperplasia, cystic 1 (1%)

Metaplasia, osseous 1 (1%)

#Jejunum a1n (125) (249)
Necrosis, NOS 1 (1%

#Ileum (117 (125 (249)
Diverticulum 1 (0%)
Abscess, NOS 1 (0%)
Inflammation, acute/chronic 1 (1%)

Necrosis, NOS 1 (1%
Necrosis, focal 1 (1%)
Metaplasia, osseous 1 (0%)

#1leal mucosa (117 (125) (249)
Hyperplasia, focal 1 (1%)

#Large intestine (11N (125) (249)
Inflammation, acute 1 (1%) 1 (0%)
Parasitism 2 (1%)
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TABLE ASa. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
DIGESTIVE SYSTEM (Continued)

#Colon (117 (125) (249)
Inflammation, acute focal 2 (2%) 1 (0%)
Inflammation, acute diffuse 1 (0%)
Inflammation, chronic focal 1 (1%) 1 (0%)
Inflammation, chronic diffuse 1 (1%)

Parasitism 4 (3%) 6 (5%) 17 (7%)
Necrosis, focal 1 (1%) 2 (1%)
Hyperplasia, epithelial : 1 (0%
Hyperplasia, focal 2 (2%)

Hyperplasia, papillary 1 (1%

#Colonic mucosa (117) (125) (250)
Hyperplasia, focal 1 (1%)

#Colonic submucosa awmn (125) (250)
Granuloma, NOS 1 (1%)

#Colonic muscularis p am (125) (249)
Degeneration, NOS 2 (2%)

#Cecum (117 (125) (249)
Edema, NOS 1 (0%)
Hemorrhage 2 (1%)
Inflammation, acute 1 (1%)

Inflammation, acute focal 1 (1%) 1 (1% 1 (0%)
Inflammation, chronic focal 1 (1%) 1 (19%)
Inflammation, chronic diffuse 1 (1%) 1 (1%) 1 (0%)
Fibrosis, diffuse 1 (1%)
Parasitism 1 (1%) 2 (1%)
Necrosis, focal 3 3% 5 (4%) 2 (1%)
Necrosis, diffuse 1 (0%)
Hyperplasia, focal 3 (2%)

#Ascending colon (117) (125) (250)
Parasitism 2 (2%)

#Transverse colon (117) (125) (250)

Cyst, NOS 1 (1%)

#Descending colon (117 (125) (249)
Parasitism 4 3%

Hyperplasia, epithelial 1 (0%)

*Rectum (117 (125) (250)
Granuloma, pyogenic 1 (1%)

Parasitism 1 (0%)

*Anus (117 (125) (250
Acanthosis 1 (0%)

*Intramuscular anal gland 117 (125) (250)
Cystic ducts 1 (0%)

*Perianal tissue (i (125) (250)
Inflammation, chronic 1 (0%)

URINARY SYSTEM

#Kidney a1 (125) (248)
Hamartoma ) (0%)
Mineralization 2 (1%)
Hydronephrosis 1 (1%) 1 (0%
Inflammation, chronic 101 (86%) 95 (76%) 238 (96%)
Inflammation, chronic focal 2 (2%)

Fibrosis, diffuse 1 (0%)
Infarct, NOS 1 (0%)
Metamorphosis fatty 2 (1%)
Pigmentation, NOS 1 (1%) 1 (0%)
Hyperplasia, tubular cell 1 (1%) 1 (0%)

#Kidney/cortex (117 (125) (248)

Cyst, NOS 14 (12%) 1 (1%) 16 (6%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
URINARY SYSTEM (Continued)

#Kidney/medulla ain (125) (248)
Inflammation, acute focal 1 (0%)
Necrosis, focal 1 (0%)

#Kidney/Aubule aimn (125) (248)
Cyst, NOS 2 (1%)
Necrosis, focal 1 (1%)

Pigmentation, NOS 27 (23%) 17 (14%) 86 (35%)
Hyperplasia, focal 1 (0%)

#Urinary bladder (116) (124) (249)
Hemorrhage 1 (1%) 5 (2%)
Inflammation, acute focal 1 (0%)
Inflammation, acute diffuse 4 (2%)
Inflammation, chronic focal 3 (1%)
Inflammation, chronic diffuse 2 (2%) 5 (2%)
Hyperplasia, epithelial 1 (1%) 4 2%)
Hyperplasia, diffuse 1 (1%) 4 (2%)
Hyperplasia, papillary 1 (0%)

*Urethra (117) (125) (250)
Metaplasia, squamous 1 (1%)

*Urethral gland (117 (125) (250)
Hyperplasia, NOS 1 (1%)

ENDOCRINE SYSTEM

#Pituitary (117 (122) (248)
Embryonal rest 1 (1%)

Cyst, NOS 2 (2%) 2 (2%) 3 (1%)
Hemorrhage 1 (1%) 1 (0%)
Hemorrhagic cyst 2 (2%)

Abscess, NOS 1 (0%)
Necrosis, focal 1 (0%)
Hyperplasia, focal 2 (2%) 1 (1%) 6 (2%)
Angiectasis 7 (6%) 2 (2%) 11 (4%)

#Adrenal 117 (125) (249)
Mineralization 1 (1%)

Congestion, NOS 3 (1%)
Hemorrhage 1 (1%)
Necrosis, focal 1 (1%) 1 (0%)
Metamorphosis fatty 1 (1%) 1 (1% 1 (0%)
Hyperplasia, focal 1 (1%)
Angiectasis 1 (1%) 1 (0%)

#Adrenal cortex 117 (125) (249)
Congestion, NOS 1 (1%

Degeneration, NOS 1 (1%)

Necrosis, NOS 1 (1%)

Necrosis, diffuse 2 (2%)

Metamorphosis fatty 43 (37%) 21 (17%) 61 (24%)
Hyperplasia, focal 2 (2%) 2 (2%) 16 (6%)
Angiectasis 3 (3%) 4 (3%) .2 (1%)

#Adrenal medulla (117) (125) (249)
Hyperplasia, focal 43 37%) 23 (18%) 92 (37%)

#Thyroid am (124) (246)

Cystic follicles 1 (1%) 2 (1%)
Follicular cyst, NOS 4 (3%) 5 (4%) 16 (7%)
Pigmentation, NOS 1 (0%)
Hyperplasia, C-cell 21 (18%) 15 (12%) 58 (24%)
Hyperplasia, follicular cell 1 (0%)

#Parathyroid (110) (119) (234)

Hyperplasia, NOS 36 (33%) 7 (6%) 28 (12%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
ENDOCRINE SYSTEM (Continued)

#Pancreatic islets (116) (125) (247)

Hyperplasia, focal 5 (4%) 5 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (117 (125) (250)
Galactocele 3 3%) 1 (1%) 1 (0%)
Cystic ducts 9 (8%) 2 2%} 8 (3%)
Hyperplasia, NOS 2 (2%) 1 (1%) 6 (2%)
Hyperplasia, diffuse 6 (5%) 12 (5%

*Prepuce a1 (125) (250)
Hyperkeratosis 1 (1%)

*Preputial gland 117 (125) (250)
Cystic ducts 3 3% 1 (1%) 10 (4%)
Inflammation, acute 1 (0%)
Abscess, NOS 1 (1%) 1 (0%)
Inflammation, chronic 1 (0%)
Atrophy, NOS 1 (0%)
Hyperplasia, NOS 1 (1%) 3 (1%)
Hyperplasia, focal 1 (1%)

Hyperplasia, diffuse 1 (1%)
Hyperkeratosis 4 (2%)

#Prostate a1n (123) (249)
Cyst,NOS 1 (0%)
Hemorrhage 1 (0%)
Inflammation, acute focal 1 (1%) 3 (1%)
Inflammation, acute diffuse 6 (2%)
Abscess, NOS 6 (5%) 21 (8%)
Inflammation, acute/chronic 5 (2%)
Inflammation, chronic 3 (1%)
Inflammation, chronic focal 29 (25%) 20 (16%) 73 (29%)
Inflammation, chronic diffuse 12 (10%) 11 (4%)
Hyperplasia, focal 5 4% 3 (2%) 13 (5%)

#Prostatic gland ai1n (123) (249)
Cyst, NOS 1 (1%)

*Seminal vesicle (117 (125) (250)
Cyst,NOS 5 (4%) 2 (2%) 12 (5%)
Cystic ducts 2 (1%)
Edema, NOS 1 (0%)
Inflammation, acute diffuse 2 (1%)
Abscess, NOS 2 (1%
Inflammation, chronic focal 1 (0%
Inflammation, chronic diffuse 1 (0%)
Hyperplasia, epithelial 1 (0%)
Hyperplasia, focal 1 (1%) 2 (1%)
Hyperplasia, diffuse 6 (2%

*Coagulating gland (117) (125) (250)

Cyst, NOS 1 (1%)
Cystic ducts 1 (0%)

#Testis (117) (123) (249)
Hemorrhage 1 (1%) 1 (0%)
Degeneration, NOS 12 (10%) 16 (13%) 22 (9%)
Hyperplasia, interstitial cell 48 (39%) 68 (55%) 97 (39%)

*Epididymis a1n (125) (250)
Inflammation, chronic 1 (0%)
Inflammation, chronic diffuse 1 (1%)

Granuloma, spermatic 1 (1%) 2 (1%)
Fibrosis, focal 1 (0%)
Fibrosis, diffuse 1 (1%)

Necrosis, fat 5 (4%) 2 (2%) 10 (4%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
NERVOUS SYSTEM

#Brain/meninges (117 (125) (250)
Inflammation, acute 1 (1%

#Lateral ventricle (117N (125) (249)
Dilatation, NOS 1 (0%)

#Cerebrum (117 (125) (249)
Gliosis 1 (1%)

Necrosis, focal 1 (0%)
Angiectasis 1 (0%)

#Brain (117) (125) (249)
Hemorrhage 1 (1%)

#Cerebellum (117) (125) (249)
Hemorrhage 1 (0%)
Abscess, NOS 1 (1%)

#Medulla oblongata a1n (125) (249)
Necrosis, focal 1 (0%)

*Spinal cord (117 (125) (250)
Malacia 1 (0%)

SPECIAL SENSE ORGANS

*Eye a1 (125) (250)
Hemorrhage 6 (5%) 10 (4%)
Synechia, posterior 5 (4%) T (3%)
Cataract 25 (21%) 36 (14%)
Phthisis bulbi 2 (2%) 2 (1%)

*Eye anterior chamber (117) (125) (250)
Empyema 1 (1%) 1 (0%)

*Vitreousbody (11N (125) (250)
Vascularization 1 (1%) 4 (2%)

*Eye/cornea (1 (125) (250)
Mineralization 2 (2%)

Inflammation, acute focal 1 (1%
Inflammation, chronic focal 9 (8%) 5 (2%)
Inflammation, chronic diffuse 2 (2%) 1 (0%)
Necrosis, focal 4 (3%) 1 (1%)

*Eyefiris (117 (125) (250)
Hemorrhage 1 (1%)

*Eye/retina (117 (125) (250)
Degeneration, NOS 42 (36%) 5 (4%) 76 (30%)

*Eye/crystalline lens (117) (125) (250)
Rupture 1 (1%) 5 (2%)

*Ear canal atn (125) (250)
Hemorrhage 1 (1%)

*Zymbal gland (11N (125) (250)
Cystic ducts 34 (29%) 8 (6%) 42 (17%)
Inflammation, acute 1 (1%)

Abscess, NOS 1 (1%) 2 (1%
Inflammation, chronic focal 1 (1%)

Hyperplasia, NOS 1 (1%) 1 (0%)
Hyperplasia, focal 1 (0%)
Hyperkeratosis 2 (2%) 1 (0%)
Acanthosis 1 (0%)
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TABLE A5a. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: UNTREATED CONTROL, DMH,
1% AMOSITE (Continued)

Untreated Control DMH 1% Amosite
MUSCULOSKELETAL SYSTEM

*Bone awn (125) (250)
Fibrous osteodystrophy 1 (1%)

*Skull aimn (125) (250)
Osteopetrosis 4 (3%) 2 (1%)
Fibrous osteodystrophy 3 (3%)

*Maxilla 117 (125) (250)
Osteopetrosis 1 (1%

Fibrous osteodystrophy 1 (1%)

*Sternum (117 (125 (250)
Osteopetrosis 1 (1%)

Fibrous osteodystrophy 3 B%)
BODY CAVITIES

*Mediastinum (117 (125) (250)
Ectopia 1 1%)

*Abdominal cavity (117 (125) (250)
Hemorrhage 1 (0%
Steatitis 1 (1% 1 (1%)

Necrosis, fat 6 (5%) 5 (2%)

*Peritoneum (117 (125) (250)
Inflammation, acute 1 (1%)

*Pericardium (117 (125) (250)
Pigmentation, NOS 1 (1%)

*Mesentery (11n (125) (250)
Inflammation, chronic 1 (0%)
Inflammation, chronic focal 2 (2%) 1 (1% 7 (3%)
Granuloma, NOS 1 (0%)
Necrosis, fat 1 (0%

ALL OTHER SYSTEMS

*Multiple organs (11n (125) (250)
Mineralization 3 (3%) L 0%}
Inflammation, chronic 15 (13%) 3 2% 8 (3%)
Inflammation, chronic focal 1 (1%) 1 (1%

Degeneration, NOS 1 (1%)
Pigmentation, NOS 1 (0%)
Hyperplasia, NOS 1 (1%)

Diaphragm
Hernia, NOS 1 4

Adipose tissue
Hemorrhage 1

Mesentery of colon
Hemorrhage 1
Inflammation, chronic diffuse 1

SPECIAL MORPHOLOGY SUMMARY
Auto/necropsy’histo perf 1

(a) DMH indicates a group receiving five doses of 7.5 mg/kg 1,2-dimethylhydrazine dihydrochloride by gavage in pH 5 acetate
buffer

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically
# Number of animals examined microscopically at this site
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TABLE A5b. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
LIFETIME FEED STUDY OF AMOSITE ASBESTOS AND DMH: 1% AMOSITE + PW, 1% AMOSITE +

DMH (a)

1% Amosite + PW

1% Amosite + DMH

Animals initially in study 100 175
Animals necropsied 100 175
Animals examined histopathologically 100 174
INTEGUMENTARY SYSTEM
*Skin (100) (175)
Epidermal inclusion cyst 6 (6%) 13 (7%)
Abscess, NOS 1 (1%) 2 (1%)
Inflammation, chronic focal 1 1%
Hyperkeratosis 2 (2%) 3 (2%
Acanthosis 3 3% 3 (2%)
*Subcut tissue (100) (175)
Hemorrhagic cyst I (1%)
Abscess, NOS 1 (1% 4 (2%)
Granuloma, NOS 1 (1%)
RESPIRATORY SYSTEM
*Nasal cavity (100 (175)
Inflammation, chronic 1 (1%)
*Nasal turbinate (100) (175)
Inflammation, chronic 1 (1%)
#Lung/bronchus (100) (173
Bronchiectasis 1 (1%)
#Lung (100) (173)
Congestion, NOS 4 (4%)
Edema, NOS 1 (1%)
Hemorrhage 2 (2%) 1 (1%)
Pneumonia, aspiration 2 (2%)
Inflammation, acute focal 1 (1%) 2 (1%)
Abscess, NOS 1 (1%)
Inflammation, chronic 94 (94%) 150 (86%)
Granuloma, NOS 5 (5%)
Granuloma, foreign body 1 (1%
Necrosis, focal 1 (1%) 1 (1%
Pigmentation, NOS 1 (1%)
Hyperplasia, alveolar epithelium 2 (2%) 2 (1%)
Metaplasia, osseous 1 (1%)
#Lung/alveoli (100) (173)
Histiocytosis 1 (1%)
HEMATOPOIETIC SYSTEM
#Bone marrow (100) (171)
Hyperplasi