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NOTE TO THE READER

This is one in a series of experiments designed to determine whether selected chemicals produce
cancer in animals. Chemicals selected for testing in the NTP carcinogenesis program are chosen
primarily on the bases of human exposure, level of production, and chemical structure. Selection per se
is not an indicator of a chemical’s carcinogenic potential. Negative results, in which the test animals do
not have a greater incidence of cancer than control animals, do not necessarily mean that a test
chemical is not a carcinogen, inasmuch as the experiments are conducted under a limited set of
conditions, Positive results demonstrate that a test chemical is carcinogenic for animals under the
conditions of the test and indicate that exposure to the chemical has the potential for hazard to
humans. The determination of the risk to humans from chemicals found to be carcinogenicin animals
requires a wider analysis which extends beyond the purview of this study.

This study was designed and conducted at the National Institute of Environmental Health Sciences,
National Toxicology Program.

Comments and questions about the National Toxicology Program Technical Reports on Carcino-
genesis Studies should be directed to the National Toxicology Program, located at Research Triangle
Park, North Carolina 27709 (919-541-3991) or at Room 835B, Westwood Towers, 5401 Westbard
Ave., Bethesda, Maryland 20205 (301-496-1152).

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes
may occur. Readers are requested to communicate any mistakes to the Deputy Director, NTP (P.O.
Box 12233, Research Triangle Park, NC 27709), so that corrective action may be taken. Further,
anyone who is aware of related ongoing or published studies not mentioned in this report is encouraged
to make this information known to the NTP.

These NTP Technical Reports are available for sale from the National Technical Information
Service, U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-
4650).

Single copies of this carcinogenesis studies technical report are available without change (while
supplies last) for the NTP Public Information Office, National Toxicity Program, P.O. Box 12233,
Research Triangle Park, NC 27709.
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CARCINOGENESIS STUDIES
OF AMOSITE ASBESTOS

ABSTRACT

Carcinogenesis studies of amosite asbestos were conducted by administering diets containing 1% of
the asbestos in pellets from the conception of the mothers through the lifetime of male and female
Syrian golden hamsters. Control groups consisted of 127 male and 126 female hamsters and the amosite
asbestos groups consisted of 252 male and 254 female hamsters.

No adverse effect on body weight gain or survival was observed from treatment with amosite
asbestos. Neither of the amosite asbestos groups showed increased neoplasia in any organ or tissue
compared to the control groups.

Under the conditions of these studies, the ingestion of amosite asbestos at a level of 1% in the diet for
their lifetime was not toxic and did not cause a carcinogenic response in male and female Syrian golden
hamsters.
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SUMMARY OF PEER REVIEW COMMENTS ON THE CARCINOGENESIS
STUDIES OF AMOSITE ASBESTOS

On June 23, 1981, this carcinogenesis technical report on amosite asbestos underwent peer review and
was approved by the National Toxicology Program Board of Scientific Counselors’ Technical Reports
Review Subcommittee and associated Panel of Experts at an open meeting held in Building 101,
National Toxicology Program, Research Triangle Park, North Carolina.

Dr. Swenberg, as a principal reviewer for the report on the carcinogenesis studies of amosite asbestos,
agreed with the conclusion that the ingestion of amosite asbestos was not carcinogenic in male and
female Syrian golden hamsters. The asbestos was administered in pelleted diet in 1% quantities for the
entire lifetime of the hamsters. He said the description of animal replacement following missexing
could be expanded, additional non-tumor pathology data and information on autolyzed or cannibal-
ized animals should be added if available [see page 25], and the discussion on azoxymethane should be
clarified.

As second principal reviewer, Dr. Mirer inquired as to the rationale for this being a lifetime
carcinogenesis study as opposed to the usual two-year studies. Dr. E. McConnell, NTP, said this was
done not only to avoid missing late appearing tumors, especiaily in the gastrointestinal tract, but to
determine the effects in animals of exposure beginning in utero and continuing through the full life
span. Another reason was to learn more about the incidence rates of neoplasms over an extended time
in control hamsters. As an example, inhalation studies with asbestos in rats have shown that most
mesotheliomas do not appear until after 27 months.

Dr. Moore, NTP, said that there was disagreement between the original pathologist and the
Pathology Working Group for both this report and the chrysotile asbestos report. Dr. Swenberg felt
that this was handled well in the reports. He said that the quality assurance review findings should also
be included in the report or at least a statement to the effect that the findings are available on request.

Dr. Swenberg moved that the report on the carcinogenesis studies of amosite asbestos be approved
following minor revisions. Dr. Mirer seconded the motion and the technical report was approved
unanimously by the Peer Review Panel.
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1. INTRODUCTION

The term asbestos has a commercial/ industrial
derivation limited to naturally occurring fibrous
minerals of the serpentine or amphibole series.
Chrysotile is the only asbestos in the serpentine
series, whereas the amphibole series is repre-
sented by actinolite, amosite, anthophyllite, cro-
cidolite, and tremolite. The essential characteris-
tic of asbestos materials is their fibrous nature.
The gross fibers of asbestos which are visible to
the naked eye are actually bundles of much finer
fibrils that are submicroscopic in size.

Studies during the past 25 years have clearly
established an association between occupational
exposure to asbestos and increased risk of cancer.
Human studies have shown that increased tumor
risk is associated with chrysotile, amosite, and
anthophyllite exposure; animal studies also impli-
cate crocidolite.

Excellent reviews of the carcinogenic and pub-
lic health effects associated with asbestos are
those by Selikoff (1980), the Environmental Pro-
tection Agency (1980), Selikoff and Hammond
(1979), and the International Agency for Research
on Cancer (1977).

Lung cancer and mesothelioma are neoplasms
most frequently observed in people exposed to
asbestos, with the latter tumor perhaps unique in
its association with these fibers. A modest increase
in the incidence of gastrointestinal tumors has
also been observed among asbestos insulation
workers, miners, and factory workers. The
increased incidence of gastrointestinal
cancer and possibly peritoneal mesothelioma in
occupationally exposed populations may be a
consequence of direct fiber ingestion or ingestion
of inhaled fibers cleared from the nasal or tra-
cheobronchial portions of the respiratory system
by mucociliary processes.

Large portions of the population ingest asbes-
tos through consumption of food and water.
Analysis of water samples from 365 cities found
459% to have detectable levels of asbestos (Millette,
1979). Forty-one cities had asbestos concentra-
tions in water that exceeded 10 million fibers per
liter. Asbestos or asbestos-like fibers may gain
access to water supplies as a result of mining
(Lake Superior), the presence of natural serpen-
tine or amphibole deposits in water sheds (Seat-
tle, Washington, and San Francisco, California),
or, under certain conditions, through the use of
asbestos cement pipe in municipal water supplies
(EPA, 1980). In the latter instance erosion of fib-
ers is associated with the “aggressiveness” of the

Amosite Asbestos

10

water, a term representing a mathematical expres-
sion of pH, alkalinity, and calcium content.
About 69% of U.S. water systems utilize water
that is potentially capable of eroding
asbestos-cement pipe (EPA, 1980).

Harrington et al. (1978) failed to detect an
association between the use of asbestos-cement
pipe for municipal water supplies and the inci-
dence of gastrointestinal cancer. In a study of the
cancer incidence in the San Francisco Bay area,
Kanarek et al. (1980) reported a statistically sig-
nificant trend for the incidence of several cancer
types, including stomach, gallbladder, esopha-
geal, and peritoneal cancer, when analyzing cen-
sus tracts on a gradient of low to high asbestos
content in municipal water. In subsequent stud-
ies, Cooper et al. (1979) confirmed the associa-
tion between asbestos levels in San Francisco
Bay area drinking water and cancer of the diges-
tive tract.

Furthermore, beers and wines could contain
asbestos, possibly as a consequence of the use of
asbestos filters in the preparation of these prod-
ucts (Cunningham and Pontefract, 1971). The
ingestion of rice treated with talc that contains
asbestos has been hypothesized to be associated
with an increased incidence of stomach cancer
{Merliss, 1971a and 1971b).

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 distant
organ sites in humans (Carter and Taylor, 1980)
in rats (Cunningham et al., 1977), and in baboons
(Storeygard and Brown, 1977). Electron micro-
scopic studies confirmed the presence of amphi-
bole mineral fibers in the urine of people who
ingested water containing these fibers (Cook and
Olson, 1979).

Studies in animals have shown that the inhala-
tion of asbestos can produce lung carcinoma and
mesothelioma in the pleural cavity. Intrapleural,
intratracheal, and intraperitoneal injection of
asbestos will also produce neoplasia in several
species of laboratory animals. A review of these
studies is given by Levine (1978).

Asbestos (chrysotile, amosite, and crocidolite),
has been shown to be cytotoxic 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 the amphibole fibers, and
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effects were more pronounced in the intestine-
derived cells than in those derived from the liver.
Asbestos was also found to be cytotoxic to
Syrian hamster peritoneal macrophages (Bey and
Harrington, 1971).

Using the HGPRT locus/ resistance to 6-thio-
guanine assay system, Reiss et al. (1979) showed
that the above three forms of asbestos were not
mutagenic. In addition, no mutagenic activity
was demonstrated using chrysotile, amosite, or
crocidolite asbestos in Escherichia coli or Sal-
monella typhimurium systems (Chamberlain and
Tarmy, 1977). From these studies, asbestos is not
likely to be genotoxic, but rather a solid-state
carcinogen (Weisburger and Williams, 1979).

In 1973 the National Institute of Environmen-
tal Health Sciences and the Environmental Pro-
tection Agency cosponsored a symposium on the
possible biological effects of ingested asbestos
(EHP, 1974). This conference concluded that a
paucity of data existed concerning the effects of
ingested asbestos and that specific research was
needed.

A Subcommittee of the DHEW Committee to
Coordinate Toxicology and Related Programs

11

subsequently reviewed existing data and prepared
a draft research protocol that the Committee felt
was responsive to the major public health con-
sensus. The protocol was widely distributed within
and outside the government. On the basis of the
comments received, a revised protocol was devel-
oped which required long-term animal toxicol-
ogy and carcinogenesis studies to evaluate the
ingestion of several forms of asbestos for carci-
nogenic effect. The forms of asbestos to be stud-
ied included chrysotile (a serpentine asbestos)
(NTP TR 246), amosite (NTP TR 249 for Syrian
golden hamsters and NTP TR 279 for F344/N
rats) and crocidolite (representative of amphi-
bole asbestos) (NTP TR 280), and a nonfibrous
tremolite (NTP TR 267) which contained low
levels of asbestiform fibers,

All materials were to be tested in the Fischer
344 strain of rat, whereas two forms of asbestos
were to be tested in hamsters. All studies were to
encompass the lifetime of the animal, defined as
the period from which the animal commences
eating solid food until death.

This technical report presents the results of
those studies undertaken to determine the effects
of amosite asbestos in the diet fed to male and
female golden hamsters.

Amosite Asbestos
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II. MATERIALS AND METHODS: TEST MATERIALS

TEST MATERIALS

An amosite sample (S-33) from a mine in
Penge, Transvaal, Republic of South Africa was
purchased by the Bureau of Mines from the Atlas
Asbestos Company, Montreal, Quebec, Canada.
The Bureau obtained 4,000 pounds and provided
to The National Institute of Environmental Health
Sciences about 1,200 pounds for these studies.

Composed primarily of grunerite asbestos
(—94%), with a minor amount of actinolite asbes-
tos (<5%), the sample was processed by a single
pass through an air jet mill to improve the
homogeneity of the amosite. The high abrasive
action of amosite caused erosion of the steel sur-
faces of the mill which increased the chromium
content of the milled product from 90 to 170

Sixty lots of milled amosite were packaged in
20 pound lots in virgin fiberboard drums, which

were color coded by type of asbestos and stored
with other types of asbestos in a special ware-
house at Research Triangle Park, North Caro-
lina. Random sampling of the drums determined
that the amosite was of uniform homogeneity.

The homogeneity of the samples and the phys-
ical and chemical properties of the materials were
characterized by the Bureau of Mines (Supt. of
Documents No. 1 28.23:8452) and the Fine Par-
ticle Laboratories, Illinois Institute of Technol-
ogy Research Institute, Chicago, Illinois (Special
Report and Addendum on Project L6085, con-
tract No 1-ES-5-3157). Copies of these reports
are available upon request from the National
Toxicology Program.

Selected chemical and physical properties of
the amosite asbestos are given in Table 1. The
results of analyses of each lot of blended feed are
given in Appendix A.

TABLE 1. CHEMICAL AND PHYSICAL PROPERTIES OF THE AMOSITE SAMPLE

Mineralogical Composition

Grunerite asbestos and actinolite asbestos were detected at a volume percent abundance of about 94
and 5, respectively; minor amounts of biotite, siderite, plagioclase, ziosite, glass, opaques, and quartz

were detected.

Fiber Characteristics

Amosite Asbestos

36+£03t040x0.1 ()
3.35 + 0.026 SD

Surface area (m?/g)
Density (g/cm)
Transmission Electron Microscopy Data

fiber count/gm 3466 x 106

length (um) median 4.37, range 0.85 - 995 ()
diameter (um) median 0.72, range 0.064 - 12.4
median fiber aspect ratio (I1/d) 6,4248
Chemical - Instrumental Analysis
(Wt. %) (Wt. %)
AlLO3 0.42 Na20 0.03
CaO 0.48 MnO 2.66
FeO 34,61 Cry04 0.03
Fe203 2.24 NiO 0.01
MgO 6.22 CO; 0.88
K20 0.30 H20- 0.15
SiO2 50.36 H20+ 2.30
benzene extracted
organics 0.021

(a) As measured using Quantrachrome or Perkin-Elmer surface area instruments on 15-30 inde-
pendent samples.

(b) Amosite had a high percentage (24.6%) of fibers in the length class >100 #m and had several
fibers over 1000 ym.
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II. MATERIALS AND METHODS: TEST DIETS

TEST DIETS

An NIH 31 open formula rodent diet prepared
by Zeigler Brothers Inc., Gardners, PA was used.
The test diet contained 1% by weight of amosite
asbestos. Pilot studies determined that homo-
geneous mixing of asbestos in the diet occurred
when a 55 cu. ft. Patterson Kelly “V” blender was
loaded by alternate layering of feed and asbestos.

Feed was pelleted into oval %” x %" pellets using
a SproutWaldron pelleter. Pelleted feed was
packaged in 25 pound aliquots in standard
paper feed bags that were color coded to mini-
mize feeding errors at the test laboratory. Each
lot of blended feed was analyzed for asbestos
concentration (Appendix A).

SOURCE AND SPECIFICATIONS OF TEST ANIMALS

Disease free, mated female outbred Syrian

golden hamsters were obtained over a period of

20 weeks in 1977 from Charles River Lakeview

Laboratories, New Field, NJ. The hamsters had
been mated 6 days prior to shipping.

ANIMAL MAINTENANCE

Upon arrival the mated female hamsters were
weighed and sorted into weight ranges. They
were then distributed randomly between control
and treatment groups which were housed in
separate rooms. Each dam was placed in its
respective room in an individual cage with filter
top. Treated or control food was placed in feed
jars on the floor of each cage ad libitum. Water
was provided ad libitum in water bottles. The
hamsters were not handled except to change the
cages just before the litters were due to be born.
New litters were left undisturbed until approxi-
mately 10 days of age. The cages were then
changed weekly (Table 2) until the offspring were
weaned at 4 weeks of age.

At weaning, the offspring were weighed indi-
vidually and separated by sex, at which time the
dams were killed. Twenty male and 20 female
offspring were removed from the study for endo-
and ectoparasite examination (Appendix B) to
confirm that the test groups were of a desired
health status. Hamsters for the lifetime study
were divided into four groups composed of 127
male and 126 female controls, and 252 male and
254 female treated animals. The test animals were
randomly placed into groups of 3 males or 3
females and housed in polycarbonate cages for
the remainder of the lifetime study. Extra off-

15

spring were retained as alternates in case of sexing
errors. At about 6 weeks after weaning (10 weeks
of age), all missexed hamsters were killed, along
with their cage mates, and replaced with the
alternates which had been maintained and treated
in an identical manner. The remaining extra
hamsters were killed. The experimental design
insured that ingestion of asbestos spanned the
entire period of solid food consumption during
the lifetime of the animal. Food consumption
was not determined because of the hamsters’
habit of sequestering feed in their bedding. Con-
trol hamsters were housed in separate rooms.

During the test period, the temperature was
maintained at 22°C + 2° and the relative humid-
ity ranged from 40% to 80%. To minimize asbes-
tos contamination of room air, each cage was
totally enclosed. Incoming air to the cages was
filtered through fiberglass filters and exiting air
was filtered through fiberglass roughing filters
and bag housing filters. The cage air pressure
was negative in relation to the room and the
room pressure was slightly negativein relation to
corridor air. Air flow within the animal rooms
was changed at least 20 times per hour. Fluores-
cent lighting was provided on a 12 hours per day
cycle.

Amosite Asbestos



TABLE 2. MATERIALS AND METHODS FOR ANIMAL MAINTENANCE

Item Manufacturer Specifications Frequency of Change
or Cleaning
Cages Maryland Plastics Econo-Cage Weekly
New York, NY polycarbonate
19” x 1014” x 8”
Racks Bussy Products Stainless steel Monthly
20 cages/rack
Bedding Ab-sorb-Dri, Inc. Hardwood Weekly
Rochelle Park, NJ 50 1b/bag
Cage tops Able Molded GE Lexan Monthly
Plastics, Inc. polycarbonate
Chicago, IL
Cage Filter Associated Air Filter Co. 3” Diameter cut Monthly
Rosemont, IL from FGS0 filter mats
Metal Holder for C.D. Cash Manufacturing Outer shell with screen Monthly
Cage Filter Chicago, IL and baffle; inner
shell with screen
Snap Ring for Keats-Lorenz Spring Co. Phosphor bronze Monthly
Holder Chicago, IL Spring tempered
Feed Dish with W. Braun Company 16 oz. Opal or Weekly
Metal Lips Chicago, IL clear glass jars
Feed Follower Unifab Corp. Stainless steel Weekly
Kalamazoo, MI with 7 holes
Water Bottles Continental Glass Co. Pint flint glass Weekly
Chicago, IL
Watering Tube Wahmann Mfg. Co. Stainless steel Weekly
Timonium, MD 5/16” OD 7)4” length
with 120° bend 114"
from bottle
Feed Zeigler Brothers NIH 31 diet Weekly
Gardners, PA 25 or 50 Ib bags
Cage & Bottle Blakeslee Tunnel wash Daily check
Washer Cicero, IL Monthly maintenance
Autoclaves American Sterilizer Models
1) Medallion Bimonthly
2) RSP {Vacumatic S) maintenance
Washing Economics Labs, Inc. Spearhead
Compounds St. Paul, MN Lime away
Room Air Filters (Roughing Filters) Amer-Glass filters
(Exhaust) Air Filter Equip. Corp. Type G filters
Chicago, IL
(Bag Housing) Dri Pak
Pure Air Filter 2100 H Class 11
Chicago, IL
Absolute filters
Am. Air Filter Astrocel
Rack Washer Metal Wash Machinery Mark V Daily check

Elizabeth, NJ

Monthly maintenance

Amosite Asbestos
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II. MATERIALS AND METHODS: CLINICAL EXAMINATIONS AND

PATHOLOGY

CLINICAL EXAMINATIONS AND PATHOLOGY

All hamsters were observed daily for signs of
toxicity and individual body weights were re-
corded weekly throughout the study. All animals
were allowed to die or were killed with pentobar-
bital sodium when moribund. A complete post-
mortem examination was performed on all
animals unless they were severely cannibalized
or autolyzed. Thus, the number of animals from
which particular organs or tissues were exam-
ined microscopically does not necessarily repre-
sent the number of animals that were placed on
study in each group.

The gastrointestinal tract, chosen as one of the
target organs, was handled in a manner slightly
different than is normally followed in rodent life-
time studies. The entire esophagus was opened
and pinned so that the exterior surface was adja-
cent to cardboard prior to placement in fixative.
The stomach and cecum were prepared in a sim-
ilar manner. Two-centimeter lengths of duode-
num and ileum and 2 portions of jejunum were
placed unopened in fixative so that cross sec-
tions of these tissues were available for histo-
pathological examination. The remaining small
intestine was opened, washed gently with saline,
and examined. Suspected lesions were processed
separately and identified as to location. The
entire colon with anus was opened, examined,
and pinned similarly to cardboard prior to fixa-
tion. The size and location of masses were
recorded. Masses greater than | mm diameter
were removed for processing as separate speci-
mens. After fixation the colon was “carpet-rolled”

starting at the posterior end and the mucosal sur-
face was faced inward prior to embedding.

All tissues were fixed in 10% neutral buffered
formalin, sectioned, and stained with hematoxylin
and eosin. Tissues/organs examined microscopi-
cally were: tissue masses, the above-mentioned
portions of gastrointestinal tract, mesenteric and
bronchial lymph nodes, mammary gland, sali-
vary gland, thigh muscle, bone marrow (ster-
num), nasal cavity with turbinates, larynx, tra-
chea, lungs and bronchi, heart, thyroid, liver,
parathyroid, gallbladder, pancreas, spleen, kid-
neys, adrenal glands, urinary bladder, seminal
vesicles/ prostate/testes, ovaries/uterus, brain,
pituitary gland, eyes, and spinal cord.

The findings of the contractor pathologist
were reviewed by an independent pathology con-
tractor. All tumors diagnosed by the original
pathologist, target organs (gastrointestinal tract)
from all animals, and all organs from randomly
selected hamsters were examined and a tissue
count on all animals was taken. Sections fromall
tumors and any other organ where a discrepancy
existed between the original and reviewing
pathologists were submitted to the NTP Pathol-
ogy Working Group (NTP/PWG) for review.
When a discrepancy in tumor diagnosis between
the original pathologist and the NTP/PWG
reviewers occurred, slides were returned to the
original pathologist for reevaluation. The tables
shown in this report represent the original
pathologist’s final diagnosis. Cases in which the
original pathologist did not agree with the
NTP/PWG are reported separately.

DATA RECORDING AND STATISTICAL METHODS

Individual animal pathology data from this ex-
periment were recorded in the Carcinogenesis
Bioassay Data System. The data elements include
descriptive information on the chemicals, ani-
mals, experimental design, clinical observations,
survival, and pathologic results.

Probabilities of survival estimated by the pro-
duct-limit procedure of Kaplan and Meier (1958)
are presented in this report graphically. Animals
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were statistically censored as of the time that they
died of other than natural causes or were found
to be missing; animals dying from natural causes
were not statistically censored. Differences in
survival were evaluated by Cox’s (1972) life table
method.

As noted earlier, concurrent studies were con-
ducted in this laboratory with another form of
asbestos (short and intermediate range chryso-
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II. MATERIALS AND METHODS: DATA RECORDING AND

STATISTICAL METHODS

tile) using the same protocol (NTP, 1983).
Although the results of these studies for treated
animals are not given in this report, the chrysotile
controls were included with the amosite control
groups as part of the pooled controls for statisti-
cal analyses.

The incidence of lesions is given as the ratio of
the number of animals bearing such lesions at a
specific anatomic site (numerator) to the total
number of animals in which that site is examined
(denominator). In most instances, the denomina-
tors represent only those animals for which that
site was examined histologically. However, when
a 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 numbers of animals
necrospied.

For the statistical analysis of tumor incidence
data, two methods of adjusting for intercurrent
mortality were employed. Each used the classical
methods for combining contingency tables devel-
oped by Mantel and Haenszel (1959).

For the first method of analysis it was assumed
that all tumors of a given type either directly or
indirectly caused the death of the animal. The
proportions of tumor-bearing animals in the
treated and control groups were compared at
each point in time at which an animal died with a

Amosite Asbestos
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tumor of interest. The denominators of these
proportions denoted the total number of animals
at risk in each group. These results were then
combined by Mantel-Haenszel methods to obtain
an overall probability (P) value. This method of
adjusting for intercurrent mortality is Cox’s
(1972) life table method.

The second method of analysis assumed that
all tumors of a given type were “incidental,” i.e.,
they were merely observed at autopsy in animals
dying of an unrelated cause. The proportions of '
animals found to have tumors in treated and con-
trol groups were compared within five time inter-
vals. For male hamsters, the intervals were 0-52,
53-78, 79-92,93-103, and greater than 103 weeks.
For female hamsters, whose median survival was
considerably less than the males, the time inter-
vals were 0-44, 45-52, 53-60, 61-68, and greater
than 68 weeks. The denominators of these pro-
portions were the number of animals actually
autopsied during the time interval. The individ-
ual time interval comparisons were then com-
bined by the previously described methods to
obtain a single overall result. (See Peto et al,,
1980).

In addition to these tests, one other statistical
analysis, the Fisher exact test based on the over-
all proportion of tumor-bearing animals (Gart et
al.,, 1979), was carried out for each primary
tumor. All reported P values are one sided.
Except where noted, the three alternative analy-
ses gave similar results.
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III. RESULTS: ESTABLISHMENT OF TEST GROUPS

ESTABLISHMENT OF TEST GROUPS

Because the experiment was designed to evalu-
ate the effects of orally ingested amosite asbestos
during the entire life of the animal from the time
it was able to eat, mated female hamsters were
placed on the test diets for approximately 2
weeks before the first litters were born. Between
109% and 15% of the females were either not preg-
nant, aborted, or produced litters which died
immediately after birth. Several other dams
died during the week following birth; these anim-
als had prolapsed rectums. The incidences of
infertility and neonatal deaths were unrelated to
the test diet. The litters were not manipulated or
handled during lactation to minimize the chance
that the mothers would reject or cannibalize
them. However, many of the pups that died dur-
ing the nursing period were cannibalized by their
mothers. In those pups in which a postmortem
examination was possible, the stomachs typically

contained no milk, suggesting maternal rejection
or the inability to compete with litter mates.
None of these effects were related to the ingestion
of the asbestos.

Between weaning and 14 weeks of age,
approximately 2% of the offspring in all groups
died from cage fighting injuries or contraction of
an enteritis of undetermined origin. Histologi-
cally, the enteritis resembled the acute form of
proliferative ileitis (“wet tail”), a common dis-
ease of hamsters. Incidences of combined cage
fighting injuries and contraction of enteritis were
also observed, but these also were not treatment
related. Replacement hamsters were incorpo-
rated into the groups, as necessary, in additional
cages to maintain group sizes until the animals
were 10 weeks of age, at which time the remain-
ing extra hamsters were killed (Figure 1).

Figure 1. Schedule of Major Events in the Amosite Asbestos Study

Weeks

-1

+4

+10

Lifetime

Events

Pregnant Dams Obtained - 6 July 77
Start Test Diet

Birth
Weaned
Weighed
Sexed

Randomly Grouped - 3/ Cage
Ecto + Endoparasite Exam

Missexed Hamsters Discarded
Alternates Added
Remaining Extra Hamsters Discarded

Natural Death or Moribund Sacrifice

BODY WEIGHTS AND CLINICAL SIGNS

Amosite asbestos consumption appeared to
increase body weight in both male and female
hamsters compared to the temporal control groups
(Figures 2 and 3). No compound related clinical
signs were observed during the entire study.

Amosite Asbestos
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Occasional skin lesions and bite wounds were
observed in both sexes, particularly in males.
These injuries decreased after the hamsters
reached 20 weeks of age.
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III. RESULTS: SURVIVAL

The survival rate was significantly (P<<0.01)
higher in both males and females on the amosite
diet when compared with the corresponding con-
trol groups (Figures 4 and 5). The median life

SURVIVAL

spans of control and treated females were short- for treated females and males.

1.00

er than for the corresponding groups of males.
The median survival was 55 and 81 weeks,
respectively, for control female and male ham-
sters in contrast to 60 and 84 weeks, respectively,
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Figure 4. Survival Curves for Male Hamsters Receiving Amosite Ashestos
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III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES

OF RESULTS

PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS

The number of hamsters available for histopa-
thologic examination is shown in Table 3. The
majority of animals not included in the patho-
logic analysis were excluded because of autolysis

or cannibalism. A review of the clinical records
of hamsters lost to autolysis or cannabalization
gave no indication that these animals had neo-
plasms.

TABLE 3. DISPOSITION OF HAMSTERS FROM THE AMOSITE ASBESTOS FEEDING STUDY

Histopathologic
Group Sex On Test Evaluation Missing  Cannibalized Autolyzed Missexed
Control M 127 122 0 4 1
F 126 119 1 5
Treated M 252 248 0 3 1
F 254 237 0 5 7

Various neoplasms were observed in control
(Tables 4 and 5) and amosite exposed (Tables 6
and 7) hamsters. The proportions of control male
and female hamsters bearing primary tumors
were not statistically different among the four
control groups. Thus, statistical comparisons were
made with pooled as well as temporal controls.
Male hamsters had a slightly higher rate of neo-
plasia than the females.

The only statistically significant (P<<0.05) dif-
ference in tumor incidence observed in this study
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was a decrease in islet cell adenomas observed in
female hamsters receiving amosite (Table 7). A
greater than 4% incidence of neoplasia in treated
or control groups was observed for the adrenal
gland and pancreas (Islets of Langerhans), and
the parathyroid. None of the amosite treated
groups showed an increased rate of neoplasia
compared to temporal or pooled control groups,
particularly in the gastrointestinal tract, which
was the proposed target organ (Table 8).
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TABLE 4. INCIDENCE OF PRIMARY TUMORS IN MALE HAMSTER CONTROL GROUPS

Intermediate
Short Range Range (IR) DMH (a) and IR
Amosite Chrysotile Chrysotile Chrysotile
Controls Controls Controls Controls
(%) (%) (%) (%)
Animals with primary tumors 217122 (17) 21/115 (18) 26/116 (22) 27/119 (23)
Skin or sub. tissues: All tumors 0/122 (0) 0/115 (0) 1/116 (1) 0/119 (1)
Lung and trachea: All tumors 0/120 (0) 0/115 (0) 0/116 (0) 0/119 (0)
Adrenal: Cortical adenoma 8/119 (7) 7/115 (6) 7/115 (3) 3/117 (3)
Cortical carcinoma 3/119 (3) 3/115 (3) 3/115(3) 4/117 (3)
Pheochromocytoma 3/119 (3) 2/115 (2) 5/115 (4) 3/117 3)
Other tumors 1119 (D 0/115 (0) 3/115(3) 2/117 (2)
Pancreas: Islet cell adenoma 3/114 (3) 2/111 (2) 7/110 (6) 8/110 (7)
Islet cell carcinoma 0/114 (0) 1/111 (1) 0/110 (0) 0/110 (0)
Thyroid: C-cell adenoma 1/106 (1) 3/109 (3) 3/106 (3) 0/107 (0)
C-cell carcinoma 1/106 (1) 1,109 (1) 1/106 (1) 0/107 (0)
Other 0/ 106 (0) 0/109 (0) 0/106 (0) 1/107 (1)
Parathyroid: Adenoma 0/64 (0) 0/72 (0) 1/71 (1) 1/64 (2)
G.1. Tract: All tumors 2/122 (1) 2/115(2) 17116 (1) 2/119 (2)
Pituitary: All tumors 0/81 (0) 0/84 (0) 0/77 (0) 0/80 (0)
Kidney: All tumors 17120 (1) 0/115 (0) 2/116 (2) 1/119 (1)
Liver: All tumors 0/120 (0) 0/115 (0) 0/116 (0) 0/119 (0)
Leukemia or malignant lymphoma 1/122 (1) 2/115(2) 1/116 (1) 4/119 (4)
Hemangioma or Hemangiosarcoma 2/122 (2) 0/115 (0) 0/116 (0) 3/119 (3)
All other tumors 1/122 (1) 1/115 (1) 0/116 (0) 3/119 (3)

(a) 1,2-Dimethylhydrazine dihydrochloride
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TABLE 5. INCIDENCE OF PRIMARY TUMORS IN FEMALE HAMSTER CONTROL GROUPS

Intermediate
Short Range . Range (IR) DMH (aj and IR
Amosite Chrysotile Chrysotile Chrysotile
Controls Controls Controls Controls
(%) (%) (%) (%)
Animals with primary tumors 15/119 (13) 19/114 (17) 17/119 (14) 15/120 (12)
Skin or sub. tissues: All tumors 0/119 (0) 0/114 (0) 0/119 (0) 0/120 (0)
Lung and trachea: All tumors 0/119 (0) 0/114 (0) 0/119 (0) 0/119 (0)
Adrenal: Cortical adenoma 2/118 (2) 4/112 (4) 6/118 (5) 3/120 (2)
Cortical carcinoma 0/118 (0) 0/112 (0) 0/118 (0) 0/120 (0)
Pheochromocytoma 0/118 (0) 0/112 (0) 0/118 (0) 0/120 (0)
Other tumors 0/118 (0) 0/112 (0) 0/118 (0) 0/120 (0)
Pancreas: Islet cell adenoma 3/115 (3) 2/109 (2) 5/116 (4) 5/116 (4)
Islet cell carcinoma 0/115 (0) 1/109 (1) 0/116 (0) 0/116 (0)
Thyroid: C-~cell adenoma 1/106 (1) 2/107 (2) 3/115(3) 0/112 (0)
C-cell carcinoma 0/106 (0) 0/107 (0) 0/115 (0) 1/112 (1)
Other tumors 0/106 (0) 2/107 (2) 0/115 (0) 0/112 (0)
Parathyroid: Adenoma 1/61 (1) 3/68 (4) 1777 (1) 1/74 (1)
G.I. Tract: All tumors 17119 (1) 1/114 (1) 2/119 () 1/120 (1)
Pituitary: All tumors 0/79 (0) 0/77 (0) 2/67 (3) 0/62 (0)
Kidney: All tumors 0/119 (0) 0/114 (0) 17119 (1) 0/120 (0)
Liver: All tumors 0/118 (0) 0/114 (0) 0/119 (0) 0/119 (0)
Leukemia or malignant lymphoma 2/119(2) 2/114 (2) 0/119 (0) 3/120 (2)
Hemangioma or hemangiosarcoma 1/119 (1) 0/114 (0) 0/119 (0) 1/120 (1)
Uterus: All tumors 2/119 (2) 3/113(3) 1/119 (1) 2/120 (2)
All other tumors 2/119 (2) 3/114 (3) 0/119 (0) 1/120 (1)

(a) 1,2-Dimethylhydrazine dihydrochloride
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TABLE 6. INCIDENCE OF PRIMARY TUMORS IN MALE HAMSTERS ADMINISTERED AMOSITE

ASBESTOS
Amosite Pooled Amosite
Controls Controls Dosed

(%) %) (%)

Animals with primary tumors 21/122 (17) 95/472 (20) 577248 (23)
Skin or sub. tissues: All tumors 0/122 (0) 2/472 (L1]) 0/248 (0)
Lung and trachea: All tumors 0/120 (0) 0/470 (0) 0/248 (0)
Adrenal: Cortical adenoma 8/119 (7) 25/466 (5) 13/246 (5)
Cortical carcinoma 3/119 (3) 13/466 (3) 7/246 (3)
Pheochromocytoma 3/119 (3) 13/466 (3) 4/246 (2)

Other tumors 1/119 (1) 6/466 (1) 2/246 (1)
Pancreas; Islet cell adenoma 3/114 (3) 20/445 (4) 11/234 (5)
Islet cell carcinoma 0/114 (0) 1/445 (<1) 0/234 (0)

Thyroid: C-cell adenoma 1/106 (1) 7/428 (2) 7/221 (3)
C-cell carcinoma 1/106 (1) 3/428 (1) 2/221 (1)

Other tumors 0/106 (0) 1/428 (<1) 2/221 (1)
Parathyroid: Adenoma 0/64 (0) 2/271 (1) 2/150 (1)
G.I. Tract: All tumors 17122 (1) 6/472 (1) 6/248 (2)
Pituitary: All tumors 0/81 (0) 0/322 (0) 0/182 (0)
Kidney: All tumors 1/120 (1) 4/470 (1) 2/248 (1)
Liver: All tumors 0/120 (0) 0/470 (0) 0/247 (0)
Leukemia or malignant l[ymphoma 1/122 (1) 8/472 (2) 5/248 (2)
Hemangioma or hemangiosarcoma 2/122 (2) 5/472 (1) 2/248 (1)
All other tumors 1/122 (1) 5/472 (1) 2/248 (1)
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TABLE 7. INCIDENCE OF PRIMARY TUMORS IN FEMALE HAMSTERS ADMINISTERED

AMOSITE ASBESTOS

Amosite Pooled Amosite
Controls Controls Dosed

(%) (%) (%)

Animals with primary tumors 15,119 (13) 66472 (14) 307237 (13)
Skin or sub. tissues: All tumors 0/119 (0) 0/472 (0) 27237 (1)
Lung and trachea: All tumors 0/ 119 (0) 0/471 (0) 0/234 (0)
Adrenal: Cortical adenoma 2/ 118 (2) 15/468 (3) 6/234 (3)
Cortical carcinoma 0; 118 (0) 0/468 (0) 07234 (0)
Pheochromocytoma 0/118 (0) 0/468 (0) 2/234 (1)

Other tumors 0/ 118 (0) 0;468 (0) 0/234 (0)
Pancreas: Islet cell adenoma 3,115 (3) 15/456 (3) 2/222 (1) (a)
Islet cell carcinoma 0/115 (0) 1/456 (<1) 0/222 (0)

Thyroid: C-cell adenoma 1/ 106 (1) 6/440 (1) 4;215 (2)
C-cell carcinoma 0/106 (0) 17440 (<1) 17215 (<)

Other tumors 0/106 (0} 2/440 (<) 0:215 (0)
Parathyroid: Adenoma 1/61(2) 6,280 (2) 17141 (D)
G.1. Tract: All tumors 1119 (1 5/472 (1) 4/237(2)
Pituitary: All tumors 0,79 (0} 2;285 (<1) 0/149 (0)
Kidney: All tumors 0/119 (0) 1:472(<1) 0,236 (0)
Liver: All tumors 0;118 (0) 0/472 (0) 0/234 (0)
Leukemia or malignant lymphoma 2:119 (2) 7:472 (1) 3/237.(1)
Hemangioma or hemangiosarcoma 1119 (1) 2/472(<1) 3;237 (1)
Uterus: All tumors 21119 (2) 8/471 (2) 17236 (<1)
All other tumors 2/ 119 (2) 6/472 (1) 2;237 (1)

fa) P<0.05 decrease relative to pooled controls (life table and incidental tumor tests).

TABLE 8. INCIDENCE OF GASTROINTESTINAL TRACT TUMORS IN THE AMOSITE ASBESTOS

STUDY
Amosite Pooled Amosite
Controls Controls Dosed
M F M F M F
Stomach (no. examined) (120) (117) (464) (468) (247) (236)
Squamous cell papilloma ! 0 3 0 4 0
Papilloma ¢ 0 0 0 0 3
Small Intestine (no. examined) (120) (117) (467) (469) (246) (236)
Adenoma ] 0 1 0 0 0
Adenocarcinoma [ 0 1 0 0 0
Large Intestine (no. examined) (118) (116) (464) (468) (246) (235)
Adenoma [ 0 0 1 (a) 0 0
Papillary adenoma [ 0 0 0 | (a) 0
Adenocarcinoma C 0 0 1 0 0
Lipoma 4 0 0 1 0 0
Rectum (no. examined) (122) (119) (472) (272) (248) (237)
Adenoma ¢ I fa) 1 1 (a) 0 0
Adenomatous polyp C 0 0 0 ! 0
Fibroma ¢ 0 ] 1 0 0
Squamous cell papilloma [ 0 0 0 0 1

(a) These lesions were diagnosed by the original pathologist and were not confirmed by the NTP Pathology

Working Group.
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III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES

OF RESULTS

The diagnoses of the original pathologist and
the NTP Pathology Working Group (PWG) dif-
fered on whether certain adrenal tumors origi-
nated in the medulla or cortex. As shown in
Table 9, the PWG diagnoses revealed fewer
adrenal medullary tumors and more adrenal cor-
tical tumors. This discrepancy did not alter the
results of the study. The criteria used by the NTP/
PWG for the diagnosis of adrenal tumors were
based on those reported by Homburger and
Russfield (1970), Matsuyama and Suzuki(1970),
and Murthy and Russfield (1966). These criteria
were as follows:

Adrenal Cortex:

1. Focal hyperplasia—Proliferation of norrmal
appearing cells resembling those of the zona
fasciculata. The cells were of uniform size and
morphology and mitotic figures were not
observed. These lesions were invariably
observed in adrenals showing severe amyloi-
dosis. Another type of hyperplastic lesion
involved extracapsular nodules of normal
appearing cortical tissue, which were com-
pletely encased in a connective tissue capsule.

2. Cortical adenoma—One of the two types
observed was composed of cells resembling
the zona fasciculata, which were pheomorphic
and compressed the adjacent parenchyma.
The second type contained similar cells but
admixed between them were spindle shaped
cells which resembled fibroblasts. Mitotic fig-
ures were rare. The border of both types of
adenomas was well defined but no capsule
was evident.

3. Neurolemmoma—This tumor was composed
of delicate spindloid cells arranged in parallel
palisades. It was circumscribed but nonencap-
sulated. No mitotic figures were observed.
The neurolemmomas were observed much
less frequently than the previously described
adenomas.

4. Cortical carcinoma—Carcinomas were com-
posed of cells resembling both types of the
above described adenomas. They were differ-
entiated from adenomas based on pleomor-
phism, nuclear atypia, increased numbers of
mitotic figures, and invasive growth through
the capsule and/or into adjacent blood ves-
sels. Areas of necrosis and hemorrhage were
common.
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Adrenal Medulla:

1. Hyperplasia—This lesion was characterized
by proliferation of normal appearing cells, al-
though an increase in basophilia was some-
times noted. The normal architecture was pre-
served and the lesion was usually diffuse.

2. Pheochromocytoma—This lesion consisted of
a focal nodular proliferation of normal or
smaller than normal appearing uniform cells.
Mitotic figures were not observed. Growth
was by expansion. The borders were distinct
and there appeared to be a delicate capsule.

3. Malignant pheochromocytoma-—The major
distinguishing characteristics of this neoplasm
were nuclear atypia and invasive growth.

The major difference in terminology between
the original pathologist and the NTP/PWG was
in regard to those benign and malignant adrenal
tumors that were composed of spindle-shaped
and eosinophilic hepatoid-like cells. The original
pathologist diagnosed these tumors as pheochromo-
cytomas or malignant pheochromocytomas,
while the PWG diagnosed them as cortical ade-
nomas or carcinomas.

While this study was not designed to evaluate
nonneoplastic disease, generalized amyloidosis
was observed and caused many deaths. This dis-
ease apparently was not treatment-related and its
appearance is considered normal in aging ham-
sters. The kidneys were particularly affected by
diffuse accumulation of amyloid, which replaced
glomeruli, infiltrated tubular interstitium, and
obliterated the normal cortical architecture. Other
organs which showed significant accumulations
of amyloid were the adrenal gland, liver, spleen,
and the epithelium of the small intestine. Amy-
loid was observed in many tissues within the
walls of blood vessels.

Many of the livers were cirrhotic and infil-
trated with amyloid, and contained large cystic
structures filled with a lightly staining protein-
aceous fluid. Interpreted as cystic bile ducts,
these structures are consistent with so-called re-
tention cysts. At times, these cysts were large
and/or numerous enough to displace more than
half of the liver.

Other non-treatment-related, nonneoplastic
lesions that were observed in greater than 5% of
the hamsters in any of the experimental groups
were:; skin—chronic dermatitis; lung—interstitial
pneumonitis; spleen—lymphoid atrophy; lymph
node—hyperplasia; heart—atrial thrombosis;



III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES
OF RESULTS

stomach (nonglandular)—hyperkeratosis or acan- mation; seminal vesicle—inflammation; and tes-
thosis; urinary bladder—hyperplasia; adrenal tes—seminiferous atrophy and interstitial hyper-
gland—cortical and medullary hyperplasia; thy- plasia.

roid gland—follicular atrophy; prostate—inflam-

TABLE 9. COMPARISON OF ADRENAL TUMOR INCIDENCE AS DETERMINED BY ORIGINAL
PATHOLOGIST AND NTP PATHOLOGY WORKING GROUP (PWG)

Amosite Pooled Amosite
Controls Controls Dosed
(%) (%) (%)
Males (a)
Cortical adenoma 8/119 (7 25/466 (5) 13/246 (5)
Cortical carcinoma 3/119 (3) 13/466 (3) 7/246 (3)
Pheochromocytoma 3/119 (3) 13/466 (3) 4/246 (1)
Other 1/119 (1) 6/466 (1) 2/246 (1)
Males (b)
Cortical adenoma 9/119 (8) 31/466 (7) 18/246 (7)
Cortical carcinoma 3/119 (3) 14/466 (3) 7/246 (3)
Pheochromocytoma 1/119 (1) 7/466 (2) 0/246 (0)
Other 0/119 (0) 2/466 (<1) 0/246 (0)
Females (a)
Cortical adenoma 2/118 (2) 15/468 (3) 6/234 (3)
Cortical carcinoma 0/118 (0) 0/468 (0) 0/234 (0)
Pheochromocytoma 0/118 (0) 0/468 (0) 2/234 (1)
Other 0/118 (0) 0/468 (0) 0/234 (0)
Females (b)
Cortical adenoma 4/118 (2) 19/468 (4) 8/234 (3)
Cortical carcinoma 0/118 (0) 0/468 (0) 0/234 (0)
Pheochromocytoma 0/118 (0) 0/468 (0) 1/234 (<)
Other 0/118 (0) 0/468 (0) 0/234 (0)

(a) Original pathologist
(b) NTP Pathology Working Group
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IV. SUMMARY, COMMENTS, AND CONCLUSION

The clinicopathologic results in this study
showed that the ingestion of 1% amosite asbestos
in the diet throughout the lifetime of Syrian
golden hamsters inexplicably seemed to enhance
body weight gain and survival. The ingestion of
amosite asbestos by these hamsters did not cause
an increase of tumors at any anatomic site when
compared to temporal or pooled control groups.
An apparent increase in adrenal cortical tumors
that was observed in a concurrent study of
short range and intermediate range chrysotile
asbestos (NTP, 1983) was not observed in the
amosite asbestos study.

Other such studies involving the long-term
ingestion of asbestos are few. Donham et al,
(1980) reported equivocal results in F344 rats
which were fed a diet containing 109 chrysotile
for their lifetime. While they did not observe a
statistically significant (P<<0.05) increase in the
number of tumors in exposed animals, the authors
believed that there was a trend toward increased
colon lesions, evidence of penetration of asbestos
into the colonic mucosa, and possible cytotoxic-
ity to colonic tissues, suggesting a relationship to
peritoneal mesothelioma. In another equivocal
study, Gibel et al. (1976) reported an increase in
malignant tumors in the lung, kidney, liver, and
reticuloendothelial system but no increase in
intestinal neoplasia in Wistar rats fed asbestos
filter material at 20 mg/day for 8-14 months.
Cunningham et al. (1977) reported on 24- and
30-month studies in male Wistar rats using 1%
chrysotile in the diet. No intestinal tumors were
found in the control rats. Results reported by
Gross et al. (1974), who fed rats a diet containing
5% chrysotile asbestos for 21 months, showed no
evidence of intestinal neoplasia.

The only other oral asbestos study in hamsters
identified in the literature was reported by Smith
et al. (1980). They exposed groups of 30 male
and 30 female hamsters for their lifetime via
drinking water to amosite asbestos, mine tail-
ings, beach rock, and Lake Superior drinking
water. No adverse effects on body weight or
survival time were observed in any of the groups.
One peritoneal mesothelioma, one pulmonary
carcinoma, and two early squamous cell carcino-
mas of the nonglandular stomach were found in
those hamsters that were exposed to amosite
asbestos, but the incidence was not statistically
significant (P<0.05).

Except for those of Donham et al. (1980) and
Smith et al. (1980), these long-term studies were
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conducted with relatively small numbers of
animals. Some were conducted for an insufficient
period of time to adequately test the carcinogenic
potential of ingested asbestos.

A long-term study to determine the promoter
potential of amosite asbestos was reported by
Ward et al. (1980). Six-week-old male F344 rats
were exposed 3 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 intestinal car-
cinogen in animals. The rats were allowed to live
out their life span or until they reached 94-95
weeks of age, at which time they were killed. The
authors reported an intestinal tumor incidence of
66.7% for AOM alone, 77.1% for amosite asbes-
tos plus AOM, and 32.6% for amosite asbestos
alone. They conclude that while amosite asbestos
did not significantly add to the incidence of
AOM-induced intestinal neoplasia, amosite alone
caused a relatively high rate of intestinal neopla-
sia. However, there was no untreated control
group to compare to the treated groups. These
authors also reported a 14% incidence of Zymbal
gland tumors in the rats exposed to amosite
asbestos alone. The historical rate of Zymbal
gland tumors in the Program is 0.34%, indicating
that this neoplasm is an extremely rare spon-
taneous tumor. However, a single dose of 5.1
mg/ kg AOM in male F344 rats induced a 14%
incidence of Zymbal gland tumors (Ward, 1975).
In this study, 5.1 mg/ kg AOM also caused a 24%
incidence of intestinal neoplasia. The incidence
of Zymbal gland tumors in the amosite asbestos
groups may have resulted from inadvertent.
exposure to AOM. If this occurred, these ham-
sters would also be expected to show a high inci-
dence of intestinal neoplasms.

This investigation of the carcinogenic poten-
tial of ingested asbestos is a two-animal-species
effort by the National Institute of Environmen-
tal Health Sciences/ National Toxicology Pro-
gram. While the results in the hamster appear to
be negative, carcinogenesis studies involving
more types of asbestos, but using essentially the
same protocol (1% diet), in rats are currently
being evaluated.

Conclusion: Under the conditions of these stud-
ies, the ingestion of amosite asbestos at a level
of 1% in the diet for their lifetime was not toxic
and did not cause a carcinogenic response in
male and female Syrian golden hamsters.
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APPENDIX A

CALCULATED VALUES OF AMOSITE ASBESTOS IN
INDIVIDUAL LOTS OF FEED AS DETERMINED BY
MAGNESIUM CONTENT
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APPENDIX A

Five pellets from the asbestos dosed and seven pellets from the control diet were individually
crushed, transferred to a tared crucible, and weighed. The sample sizes for the assays were 350 to 500
mg of asbestos-containing diet and 1000 to 1500 mg of control diet. The crucibles containing the diet
were placed in a muffle furnace and ashed overnight at 550°C. After cooling, the ashed samples were
quantitatively. transferred to 100-ml beakers. Twenty ml of a 1:1:2 solution of nitric and hydrofluoric
acid in distilled water were added to each beaker and the beakers were placed in a sandbath for 24 hours
at 177°C. The digested sample was quantitatively transferred to a volumetric flash and a sufficient
quantity of a stock solution containing potassium, lanthanum, and hydrochloric acid was added to
provide a final concentration of 100 mg/ 1 of K+ and 30 mg/1 of La++ata pH below 3. The quantity of
asbestos was determined by measuring the magnesium content by atomic absorption spectroscopy.

Results of the analyses are presented in Table Al.

TABLE Al. CALCULATED YALUES OF AMOSITE ASBESTOS IN INDIVIDUAL LOTS OF FEED AS
DETERMINED BY MAGNESIUM CONTENT

Feed Preparation Date Asbestos Content (%)
06/23/77 1.04 £ 0.07
09/21/77 1.07 £ 0.14
12/07/77 1.09 £ 0.17
02/01/78 1.16 £ 0.13
03/22/78 1.04 + 0.08
05/22/78 1.08 £ 0.06
07/11/78 0.79 £ 0.01
07/11/78 0.96 £ 0.04
10/79 0.97

Mean = 1.02 £ 0.21
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TABLE B1. DISEASE STATUS OF HAMSTERS EXPOSED TO AMOSITE ASBESTOS

Asbestos
Control (Amosite)

Organism Mother Offspring Mother Offspring

Mpycoplasma spp. - - - .
Corynebacterium kutscheri - - - -
Salmonella spp. - - - -
Streptobacillus moniliformis - - - -
Streptococcus pneumoniae - - - -
Haemobartonella spp. - - - -
Encephalitazoon spp. - - - -
Aspicularis tetraptera - - - -
Syphacia obvelata - - - -
Taxoplasma gondii - - - : -
Hymenolepsis diminuta or nana - - - -
Trichomonas spp. 4 44+ +++ 4
Hexamita muris ++ ++ ++ ++
Giardia muris ++ ++ ++ ++
Lymphocytic choriomeningitis - - - -
Mites - - - -
Fleas - - - .
Lice - - - -

Amosite Asbestos 42



APPENDIX C

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN
HAMSTERS ADMINISTERED AMOSITE ASBESTOS IN THE DIET
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TABLE C1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

CONTROL AMOSITE
ANIMALS INITIALLY IN STUDY 127 252
ANIMALS NECROPSIED 122 248
ANIMALS EXAMINED HISTOPATHOLOGICALLY 121 2648
INTEGUMENTARY SYSTEM
NONE
RESPIRATORY SYSTEM
SLUNG (120) (248)
CORTICAL CARCINOMA, METASTATIC 1 C1%)
OSTEOSARCOMA, METASTATIC 1.(0%)
HEMATOPOIETIC SYSTEM
¥MULTIPLE ORGANS (122) (248)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 4 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 C1%) 1 (0%)
#LYMPH NODE (121) (246)
PLASMA-CELL TUMOR 1 1%
CIRCULATORY SYSTEM
#SPLEEN (117) (263)
HEMANGIOMA t C1%)
HEMANGIOSARCOMA 1012
#MEDIASTINAL L.NODE (121 (266)
HEMANGICSARCOMA 1 (0%}
¥STERNAL SYNCHONDROSI (1223 (26438)
HEMANGIOMA 1 (0%)
#LIVER (120) (247)
ARG O AR O e ————— -
DIGESTIVE SYSTEM
SCARDIAC STOMACH (120) (247)
SQUAMOUS CELL PAPILLCMA 1 (%) & (2%)
#COLON (118) (266)
PAPILLARY ADENOMA 1 (0%)
SARCOMA, NOS, METASTATIC 1 (1%)
¥RECTUM 122) (248)
ADENOMATOUS POLYP, NOS 1 .(0%)
URINARY SYSTEM
#KIDNEY (120) (248)
TRANSITIONAL-CELL CARCINOMA 1 (0%)
ADENOCCARCINOMA, NOS 1 (0%)
8KIDNEY/CORTEX 120) (248)
ADENQOCARCINOMA, NOS t (1%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE HAMSTERS: NEOPLASMS (CONTINUED)
CONTROL

AMOSITE

ENDOCRINE SYSTEM

RADRENAL (11
CORTICAL ADENOMA 8
CORTICAL CARCINOMA 3
PHEOCHROMOCYTOMA 3
NEUROBLASTOMA
NEURILEMOMA 1 (1%

#§THYROID (106)
ADENOMA, NOS
C-CELL ADENOMA 1 ¢
C-CELL CARCINOMA t (¢

#PARATHYROID (64)
ADENOMA, NOS

#PANCREATIC ISLETS {114)
ISLET-CELL ADENOMA 3 (3%
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MUSCULOSKELETAL SYSTEM

%¥RIB (122)
OSTEOSARCOMA

*MUSCLE OF LEG (122)
FIBROSARCOMA

————— " o~ ——_ - > = D W = . T e T D G g S WY T - TP T WYY R e G W W T M -

ANIMAL DISPOSITION SUMMARY

NATURAL DEATHJ3
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

& _INCLUDES AUTOLYZED ANIMALS

ANIMALS INITIALLY IN STUDY 1%7
1
1

252
202
50

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE HAMSTERS: NEOPLASMS (CONTINUED)

CONTROL AMOSITE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORSx 21 57
TOTAL PRIMARY TUMORS 27 67
TOTAL ANIMALS WITH BENIGN TUMORS 15 40
TOTAL BENIGN TUMORS 18 47
TOTAL ANIMALS WITH MALIGNANT TUMORS 7 20
TOTAL MALIGNANT TUMORS 8 20
TOTAL ANIMALS WITH SECONDARY TUMORS#® 2 1
TOTAL SECONDARY TUMORS 2 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1
TOTAL UNCERTAIN TUMORS 1

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

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

2 X

Amosite Asbestos 46



TABLE C2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

CONTROL AMOSITE
ANIMALS INITIALLY IN STUDY 126 254
ANIMALS MISSING 5
ANIMALS NECROPSIED 119 237
ANIIMALS EXAMINED HISTOPATHOLOGICALLY 119 237
INTEGUMENTARY SYSTEM
*SUBCUT TISSUE 119) @37)
FIBROSARCOMA 2 (1 %)
RESPIRATORY SYSTEM
#LUNG 119) (234)
FIBROSARCOMA, METASTATIC 1 (0%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS 119) @37)
#SPLEEN 119) 237)
FIBROSARCOMA, METASTATIC 10%)
#LYMPH NODE @17) (236)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 10%)
#MESENTERIC L. NODE @17 (236)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 10%)
#RENAL LYMPH NODE (117) (236)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 10%)
CIRCULATORY SYSTEM
#SPLEEN 119) @37)
HEMANGIOMA 1(0%)
HEMANGIOSARCOMA 21 %)
HOVARY @17 225)
DIGESTIVE SYSTEM
#STOMACH @17 (236)
PAPILLOMA, NOS 1(0%)
FHCARDIAC STOMACH 117) (236)
PAPILLOMA, NOS 21 %)
*RECTUM (119) @37)
*ANUS (119) @37)
SQUAMOUS CELL PAPILLOMA 10%)
URINARY SYSTEM
#KIDNEY 119) (236)
SARCOMA, NOS, METASTATIC 10%)
#URINARY BLADDER @17 225)
TRANSITIONAL-CELL PAPILLOMA 10%)

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

# NUMBER OF ANIMALS NECROPSIED
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TABLEC2. FEMALE HAMSTERS:NEOPLASMS(CONTINUED)
CONTROL AMOSITE

ENDOCRINE SYSTEM
#HADRENAL 11 @39
CORTICAL ADENOMA 2 (2%) 6 (3%)
PHEOCHROMOCYTOMA 2 (1%)
#THYROID (106) (215)
C-CELL ADENOMA 1.(0%) 4.(2%)
C-CELL CARCINOMA 1.(0%)
#HPARATHYROID 61) 141
ADENOMA. NOS 1(2%) 1(0%)
#PANCREATIC ISLETS (115) @2)
ISLET CELL ADENOMA 3(3%) 2 (1%)
*MAMMARY GLAND (119) @37
*AGINA (119) @37
PAPILLOMA, NOS 1.(0%)
#HUTERUS (119) (236)
PAPILLARY CARCINOMA 1.(0%) 1.(0%)
#UTERUS/ENDOMETRIUM (119) (236)
HOVARY 117 @25)
NERVOUS SYSTEM
SPECIAL SENSE ORGANS
MUSCULOSKELETAL SYSTEM
BODY CAVITIES
OTHER SYSTEMS
*MULTIPLE ORGANS (119) @37)
FIBROSARCOMA, METASTATIC 1(0%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 126 254
NATURAL DEATHS 123 232
MORIBUND SACRIFICE 2 16
ACCIDENTALLY KILLED 1
ANIMAL MISSING 5
INCLUDES AUTOLYZED ANIMALS

*NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
#NUMBER OF ANIMALS NECROPSIED
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CONTROL AMOSITE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 15 30
TOTAL PRIMARY TUMORS 15 31
TOTAL ANIMALS WITH BENIGN TUMORS 1 2
TOTAL BENIGN TUMORS 1 2
TOTAL ANIMALS WITH MALIGNANT TUMORS 3 9
TOTAL MALIGNANT TUMORS 3 9
TOTAL ANIMALS WITH SECONDARY TUMORS# 3
TOTAL SECONDARY TUMORS 4
TOTAL UNCERTAIN TUMORS

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

49
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APPENDIX D

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF HAMSTERS
ADMINISTERED AMOSITE ASBESTOS IN THE DIET
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TABLE D1.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

CONTROL

ANIMAL 0

[0 0 of o] o] o[ of ¢ of of o] 0 o} ¢
NUMBER 1M 111 3 4| 4| 41 5| 5| 51 6| 6 71 71 7] 8 9] 9
21.3 1] 2 1 1 2 1 311 1.2
WEEKS ON 111 1 0 1 1 170 [
STUDY 41 0].t 1] 2 4 8| 0f 2 0 0| 8| 8| 6|l o1 o
41 81 6 116 11 3 7 91 3 (] 0] 1] 9] 9t 0% @
TOR

LUNGS AND BRONCH LR RS Y R R T T N S T S SRR B R N B T IR B R R B
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TRACHEA LR R S T T S I I S I S S I D A N L T S B S

EMA TIC SYSTEM .

BONE MARROW LR SR NN S R S S E SR SR SR R R SEE S SN S SN SN S SN S
PLEEN L S I I I I I 2 I A I R I A 2
HEMANGIOMA
HEMANGIOSARCOMA
LYMPH NOD L I T T R I A D T e DT T R R T I 2R TR R
PLASMA- CELL TUMOR
THYMUS L T T R R S S T IR I T S S T

CIRCUTATORY SYSTEM v
HEART L I T e e I T I I I I A A I O T T I A
DIGESTIVE SYSTEN

SALIVARY GLAND LU SN S NN . SR . T T N . S S ST ST SN SN R . . SR SR )

LIVER L e e A I T T I S I U T I R R I
HEMANGIOSARCOMA

BILE DUCT LEE NS SO S TR JEE SEE NS NS NN S SN SN NN N N S T ST S S SR . S

GALLBLADDER & COMMON BILE DUCT N N N _+ N + M N N N + N N N N N + N + N N N N N

PANCREAS [ SIS T N SN S WK . SUE NN NN SR SN NN L NS SN NN R N SN NN S S )

ESOPHAGUS LR N TR SR ST SN SR SER SN SN R SEE SR TR ST SN SR JEE ST SN NN SEE SR NN )

STOMACH [ N I I D 2 R T T 2 R T I T R BN SR TR B A )
SQUAMOUS CELL PAPILLOMA

SMALL INTESTINE LIRS SR SR W S SRR SRR S N SR SENE SN N SN SN SN L SN SN SN SR SR S

LARGE INTESTINE LRSS N T T T T N I TR R R I D N B I DR B B
SARCOMA, NG5, METASTATIC

URTNARY SYSTEM

KIDNEY PR T T T T T I I R SR TR D S R I S 2R D I B S
ADENOCARCINGMA, NOS

URINARY BLADDER T SR T S N T 2 T R S R S S N R 2 A L I

ENDGCRINE SYSTEM

PITUITARY CEEE SR SN SEE SR N K SR SR S T SN SN SN N SN S S NN SN S N

ADRENAL EER ST TR S SRS 2NE SR T R T S I DR T I B S S S SR SR
CORTICAL ADENODMA X X X X
CORTICAL CARCINOMA X X
PHEOCHROMOCYTOMA
NEURILEMOMA
{HYROID L R R T T T IR IR IR 2 I I R I R I A
C-CELL ADENCMA
C-CELL CARCINOMA

PARATHYROID - 4 = 4 = &+ = ¥ ¥ & - b ¥ 4 o - - - ¥ ¥ 4 =

PANCREATIC ISLETS S T T T ST S T T T I R I A S R B B A
ISLET-CELL ADENOMA

CTIV Y. M
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PROSTATE P TR T T S T R TR I I A T I L 2 B

NERV! ~SYSTEM
BRAIN R T T S S SR S T R T O T S D S S K T S S SN S 4 %
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N N NN NNMNANNNNNNNNNN
YTIC IYPE X
: YISSUE EXAMINED MICROSCOPICALLY NO TISSUE INFORMATION SUBMITTED
;‘ ;5:&!;&;%25'.}5 NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
At AUTOL vsx
Nt NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: ANIMAL M
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3 ISSIN
¢ NO NECROPSY PERFDRMED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

CONTROL

ANIMAL T 31 07 1] 0§ '] 11 tf 9§ 1] ¢ 17 9] ] #f 1] ¢} - T 11 ¢y 1] 1f §[ 1 ¢
NUMBER of ¢ 1] 11 2 3] 4] 47 ¢ [ 717 ]
3 2 3 3 2 1 1
ON 1 1 0 1 1 1 0
$TUDY 1 [] & ? 1 0 0 4
[ i ] ] [} 5
RESPIRATORY SYSTEM
LUNGS AND BRONCHI PO A T T TR TR SR Y T T BT R N R N D S A A
CORTICAL CARCINOMA, METASTATIC
TRACHEA O N Y U N I I I 2 2 2 A
EMA 1 Y$
BONE MARROW FEEE TR EE S T SO TR ST SRR S-S Y WK SN N SR N SN SN NN NN SN S
SPLEEN P T I TR S TR I Y S I N N A A A A A 4
HEMANGIOMA
HEMANGIOSARCOMA
LYMPH NOD O I T I T I R A IR I A I D A
PLASMA~ CELL TUMOR
THYMUS O T T T 2 T TR T L A DL I B
CTRCULATORY SYSTER : ‘
HEART P I N N Y T I I N T 2 2 2 S L B
IG 5Y
SALIVARY GLAND FSNE SR TR SR SR 2K SR SNE SN S SN S PEET ST SR SN NUR SN SN SN SN 2R |
LIVER O T T T S R T W S R R R I I
HEMANGIGSARCOMA -
BILE DUCT PN T ST S YK TR SR SRR S SN S SN WL SN S SN S0 S TN S S S ..
GALLBLADDER & COMMON BILE DUCT N N N N N N N N N N N N N N N N N N N NN N N + N
PANCREAS P T T S TR SR S SIS SUNE SN SN SN N UL S JUN. N BN S N B
ESOPHAGUS PORE T SO T SO T ST S ST SN K SN Y UNEE SN SN NN, S SN S SN NN N N |
STOMACH A T T I I R S SRR IR IR I I A 2 O L
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE LIRS S SN S S N NN SR S S N NN N NN S SN NN S N S y o+
LARGE INTESTINE L N IR T T IR R R B L + s
SARCOMA, NOS, METASTATIC . * tEr e
RINARY SY
KIDNEY LR NN I L 2 B B S IR -
ADENOCARCINOMA, NOS Ar p v by v by
URINARY BLADDER L I T e R I I I T T 2 I T R IR TR R B B I
ENDOCRINE SYSTEM
PITUITARY 4+ 4 = + ¥ 4 4 b = b = - A+ = - b+ = ¥ - o+ ¢ -
ADRENAL L O I T S O T I L
CORTICAL ADENOMA : A X M ;( * ; *
CORTICAL CARCINOMA X
PHEOCHROMOCYTOMA
NEURILEMOMA
THYROID + -+ .Q LI IR A A + = & = 4 -
C-CELL ADENOHA b et
C-CELL CARCINOMA
PARATHYROID = =+ 4 4+ = & e = ¢ 4 A b v b - = = b - = = =
PANCREATIC ISLETS LI IR 2 I IR O “© + o+ F 4 +
ISLET-CELL ADENOMA M x A A
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N N N N N N N H N N N N N N N
TESTIS LR N NN SR N S N SN JUNN. JUNK. SN SN UHNR. SN SN SN NN . UL . N N T )
PROSTATE LI N 2 I D R I R I I T S R R B 2 SR R B
NERVGUS SYSTEN
AIN IR SN S SR SEE SN SN S S SN SR SN SN SER NN SEE S SN JUR SR NN SN S 2R )
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N NNMNNMKNANNNN
——MALIG,LYMPHOMA, HISTIOCYTIC TYPE N N N NNNNNAHNNN
4t TISSUE EXlHINEﬂ Hétl.ﬂSCDPICMLY ] "0 TISSUE INFORMATION SURMITTED
=t REQUIRED TISSU T EXAMIHED MICROSCOPICALLY ¢t MECROPSY, HO HISTOLOGY DUE TO PROTOCOL
Xt TUHOR INCIDEN E At AU IOLYSXS
Ht  NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Ms-© AHIMAL MISSIN
Bt NO NECROPSY PERFORHED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL
ANIMAL 11 1] 2 el el 2] 2 - el 2 e 2
NUMBER 8f 81 ¢ 1 1f t] 2 4) 41 4 5| 6 7] 7
21 31 ¢ 3 2 1 112
K o] 0] ¢ [] [] oo
sTUDY IRIE 2 4 4 - § 8| 3 7
1] 413 4 ] 9 11 01 6
RESPIRATORY SYSTEN
LUNGS AND BRONCHI L A T T T I O I 2 D I T 2 I T O L B R B B J
CORTICAL CARCINOMA, METASTATIC
TRACHEA L S S R I I T T S SR I R 2 I T I I
EMATO SYSTEM
BONE MARROW LR K K S W N S N N NN SN S JUNE SN, SN SN N SUN SEN S S S, S,
T T T S S S S S S T
HEMANGIOMA
HEMANGIOSARCOMA X
LYMPH NODES . L R N Y T T S T ST T N IR 2 T IR D D L I R S I I
PLASMA-CELL TUMOR
THYMUS = = 2 A+ P P E = = = kA - = e .. = -
IRCULA Y SY. M
HEART I R S Y T 2R R T ST S N 2 TR I Y S T N B R A
DIGESTIVE SYSTEM
SALIVARY GLAND [ SN IR D W S N ST SR T VN N . S N SN N N N R . SR N
LIVER LN I I 2 T T A I B LR T I I R I IR R 4
HEMANGIOSARCOMA X,
BILE DUCT LI N SR S W N B S S ) LI L S L R SR S S NS NN NN NS N )
GALLBLADDER & COMMON BILE DUCT N N N N A + N N N N N N N + H N N N N + N N N N N
PANCREAS + b &+ A O+ O+ 4+ 4 + = ¢ A+ b bk b b b+ 4
ESOPHAGUS + + + o+ A+ 4+ 4+ LR 20 S K SR SN SR S R SR S N N
STOMACH LR DA DL Y T R I R ) LI I R I L I I I N A
$QUAMOUS CELL PAPILLOMA
SMALL INTESTINE LN S T N S N SN SR SR L N T R TN SN SR NN N SN S S N A 3
LARGE INTESTIN LN I I A N I T R Y SR Y 2 TR T S Y S Y
SARCOMA, NOS, METASTAT!C
URTNARY SYSTEM
KIDNEY LA R N R A T I I L e N T L T T )
ADENOCARCINOMA, NOS
URINARY BLADDER L T T I A e I N 2 T T S T I T I
ENDOCRINE SYSTEM
PITUITARY LI L MR Y W SN S S SN S-S WL S S-SR S SN S S S S )
ADRENAL LI S A R T S DR B B I I N 2 I D I IR IR A T T T
CORTICAL ADENOMA X
CORTICAL CARCINOMA
PHEOCHROMOCYTOMA X X
NEURILEMOMA X
THYRGID LI AL I 2 T I T T I S A R T T I Y S IR R TR
C-CELL ADENOMA
C-CELL CARCINOMA
PARATHYROID $_F + ¢ A b kL 4 e = b = A = 4 = = 4 = = m § -
PANCREATIC ISLETS L I R N B A T e e e L B R S )
ISLET~CELL ADENOMA
P CTIVE SYST
MAMMARY GLAND NN N N A N N N N N N N N N N K N N N N N N N.N N
TESTIS d 4 b A+ b b b b b b b A+ b+ o+ o+ o+ 4+ 4 +
PROSTATE L R N e O I N S S R T S T T S Y
NERVOUE SYSTEM
BBHNHE - LI SR SN SN NS SN NN SN SN TR TR SN YR SR SR SR SN S SEE SNY SRR S Y
MULTIPLE ORGANS NOS N N N N A NN NNN NN KNNNNLNENNNNNNNINWNNN-N
YIIC TYPE |
+1 TISSUE EXAMINED MICROSCOPICALLY t HO TISSUE IN
;: ;5"2,0% ;Rc}égsug NOT EXAMINED MICROSCOPICALLY C: NEC;QPEYF aﬂrggg#;{ggYsg:}E['};EPROTOCOL
i Al AUTOLY 515
H:  NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M1 AHIMAL M
Bt NO NECROPSY PERFORHED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

CONTROL

ANIMAL T H] 3 TITSTITS 3 T3
NUMBER 71 8 9 [ 11 1] 1] 2 3 4] 4} 4
3t 1 2 1
WEEKS ON 10 1 []
sTUDY [ 18] 6{'2] 0] 2 9 8
1 1 4] 0f 1 2 8
RESPIRATORY SYSTEM
LUNGS AND BRONCHI + o+ A+ ¢+ 4 LR BRI R T T I Y T B 4 v 4+
CORTICAL CARCINOMA, METASTATIC
TRACHEA v A+ o+ 4 R R R S T I A U v+
HEMATOPGIETIC SYSTEM
BONE MARROW +__* A+ 4+ 4 LN SR L S DU K SN N S N £+
SPLEEN + o+ A+ o+ 4 L I I T I I I N + ¢+
HEMANGIOMA
HEMANGIOSARCOMA
LYMPH NODES + 0+ A+ + 4 L N T T I Y T N v+
PLASMA-CELL TUMOR X
THYMUS + - A+ 0+ ¢ - = = = ¥ + 4 = + + A ¢+ - + -
TIRCULATORY SYSTEM
HEART + o+ A+ + % L T T T S R Y TR e v+ o+
DIGESTIVE SYSTEM
SALIVARY GLAND i+ A_t ¢+ ¢ LI SR NS SRS S S N NN N WS N ¥+
LIVER + o+ A+ o+ 4 L I T A N v o+
HEMANGIOSARCOMA
BILE DUCT +_* At & + UEEE S S N S SR S S N S WL . ) v+
GALLBLADDER & COMMON BILE DUCY NN A N N N N+ N N N N N _+ N N A N +
PANCREAS + A + 4 I S SR S SR NN W SN S JUNN. SR 2. + 4+
ESOPHAGUS £__* A+ & ¢ [N 20K SR SR S NEE S ST SN SN S N ) 4+
S$TOM + + A+ o+ s T R I I B N R v o+
SQUAHDUS CELL PAPILLOMA
SMALL INTESTINE + 4 A+ ¢ ¢ + 4 b+ o+ 4 4 b A+ ¢ 4+
LARGE INTESTINE + s e " + o+
SARCOMA, NOS, METASTATIC et A v
URTNARY SYSTEM
KIDNEY v o+ A Y o+ 4 L L T T T Y Y ) v o+
ADENOCARCINOMA, HNOS X
URINARY BLADDER v o+ A+ 4+ L O N T T S S S + o+
ENDOCRINE SYSTEM
PITUITARY + + A+ + 4 LR SN S-S SN SN T Y-S + _+
ADRENAL + o+ A+ o+ 4 + o+ o+ ¢ +
CORTICAL ADENOMA e oy o
CORTICAL CARCINDMA
PHEOCHROMOCYTOMA
NEURILEMOMA
THYROID + o+ A+ + 4 L IR I + - -
C-CELL ADENOMA * L
C-CELL CARCINOMA
PARATHYROID - A+ + ¢ + o =+ s - & 4 o~ = A = - -~ 4+
PANCREATIC ISLETS + ¢ A+ o+ 4 LI A T D T T R
ISLET-CELL ADENOMA Ay A
REFRODUCTIVE SYSTEM
MAMMARY GLAND N N AN N N N N N N N N N H N N A N N N N
TESTIS L A+ + ¥ LS SN TN SN SN N N SR S WS i+
PROSTATE + o+ A+ + ¢+ LN D 2T T T R ST T S R ) + 4+
NERVOUS SYSTEM
+ + A + + + LI ] 4 + + + + + + + A + L] + +
A[E OTEE§ SYSTENS
MULTIPLE ORGANS NOS N N A N N N N NN NN NNNWNNANN N N
MALIG,LYMPHOMA, HXSTIOCYTIC TYPE
41 TISSUE EXAMINED MICROSCOPICALLY 1+ N0 TISSUE INFOGRMATIOH SUBMITTE
-t REQUIRED TISSUE MOT EXAMINED MICROSCOPICALLY C: NECROPSY; NO HISTOLOGY DUE TO PRDTOCDL
I TU-!OKPé$CX'D‘§ A&TOLYSIS HO MICROSCOPIC EXAMIHATION :1: :ﬂ{gkfsﬁs
N:  NECRO
! ! B8t NO NECROPSY P_ERFORHED
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TABLE D1. MALE HAMSTERS:

TUMOR PATHOLOGY (CONTINUED)

ANIMAL H 3 1 T 4] & @] &f 4] & LIBK) ]
NUMBER 7 [ 9 i1 1] 2 2 4] 6 H
E i } i tIggﬁlés
$TUDY (IR} 3 1 8 [ 1 9] TUMORS
81 ¢ 9 2 2 1 3
RESPIRATORY SYSTEM
LUNGS AND BRONCHI + 4 0+ A+ o+ v+ o+ A 120
CORTICAL CARCINOMA, METASTATIC 1
TRACHEA + + 0+ A+ ¥+ o+ A 120
HEMATOPOIETIC SYSTEM
BONE MARROW + €+ A+ s+ A 115
SPLEEN + O+ A+ 4+ v A 117
HEMANGIOMA 1
HEMANGIOSARCOMA ]
LYMPH NODES + 2 Y U S R T I T Y 124
PLASMA-CELL TUMOR y 1
THYMUS + + 0+ A+ o+ o+ - ¢+ A 73
CIRCULATORY SYSTEM
HEART + 0+ A+ ¢+ + + o+ A 119
D VE SYSTEM
SALIVARY GLAND + 4+ + A+ ¥+ 4+ o+ A 116
LIVER + LR Y T T T T T N 1 120
HEMANGIOSARCOMA
BILE DUCT + DI 2 WL DU S R S T Y 120
GALLBLADDER & COMMON BILE DUCT N + N A N N N N N + A 122%
PANCREAS + 4+ A+ 4 A+ A 114
ESOPHAGUS + A+ o+ 4 ¢ b ¥ A 120
STOMACH + L Y S S A T T T Y 120
SQUAMOUS CELL PAPILLOMA X e
SMALL INTESTINE + DR WK SR TR SR N ) 120
LARGE INTESTINE + + 4 LI I R 118
SARCOMA, NQS, METASTATIC X
ORTNARY SYSTEM
KIDNEY + LR N N IR IR R N 120
ADENOCARCINOMA, NOS 1
URINARY BLADDER - + F A+ + 4+t + A 118
ENDOCRINE SYSTEM
PITUITARY - 4+ A - = - b v 4+ A 8t
ADRENAL + O T R T T ) 119
CORTICAL ADENOMA 8
CORTICAL CARCINOMA 3
PHEOCHROMOCYTOMA 3
NEURILEMOMA |
THYROID + L S R 2 T IR S | 106
C-CELL ADENOMA 1
C-CELL CARCINOMA !
PARATHYROID + - . 4 A b = ke o~ - A 64
PANCREATIC ISLETS + L S 2 I T T 1 114
ISLET-CELL ADENOMA 3
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N_N A N N N N N N A 122%
TESTIS + + + A+ 2 k4 A 119
PROSTATE + U Y S S T Y Y 167
NERVOUS SYSTEN
+ $ t A+ 4 = 4 4+ A 118
A[E S‘HEE SYSTEMS
MULTIPLE QRGANS NOS N N N AN N NNNNARBAKNN 122:

, HISTIOCYTIC TYPE

Amosite Asbestos

ISSUE EXAMINED MICROSCOPICALL
EQUIRED TISSUE NOT EXAMINED NICRDSCOPICALLY

IO

HO TISSUE INFORMATION SUBMITYE

NECROPSY, NO HISTOLOGY DUE TO PRDTOCOL

AUTOLYSIS
ANTMAL MISSING
NO NECROPSY PERFORMED




TABLE D1.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

AMOSITE

ANTRAT ol o[ °T @ [T} [ 0 0 [
NUMBER 1 1] 1] 2 4| &f 418 [ 7 8| 3 9
112 ] 1 (] Kl 1 2 1
WE 171 i [] 0 1 [ [
$TUDY 0] 2 2] 1] o] o] 8 5 7] ¢ ol ¢ 9 9 8|7 L}
H 6l 01 517 [) L1 21 4 1 3
A STEM
LUNGS AND BROMCHI L R L T I e S S e e e A
OSTEOSARCOMA, METASTATIC
TRACHEA L e e R O e N I T I I I R I A e
HEMATGPOIETIC SYSTEN
BONE MARROW LI N S SO S NN UEE SR NSNS N TN SHE SN SN SR R S-S S K S
SPLEEN LS SN SN ST SN U SN Y S N SN S NN SR N S SR SN SR NN SR N S S
LYMPH NODES L A e Y O S 2 I DT I I IR N 2 T R I R R
HEMANGIOSARCOMA :
THYMUS L T ZE T Y S T T
CIRCULATORY SYSTEN
HEART LI S N T O I I S I I R )
BIGESTIVE SYSTEM
SALIVARY GLAND LI NUR S L NN N JUL N WOUR S SN SN SN N SO S S SR S R SUN. S N S
LIVER DS S SN SR S N ST SN VU S R TEE NN ST SN L SR N R NN T TR S N 1
BILE DUCT LI 2L S S S S R S S S S N JHNE S NN SR S NER NN S 2 S NN N
GALLBLADDER & COMMON BILE DUCT N N N N + + N N A N N N N N N N N N N + N N N N N
PANCREAS LY S SV S N S S NN U SN SN N NS SN NS SR SN NN SN NS SR J N )
ESOPHAGUS LS L SR S S UL S S R S DU NN 2 N SR S NS S L NS TR S N
STOMACH LR 2 I D B U I D A I T I R T T T DR I RS
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE LR IR ST SN SR R SN NN NS N A R N RS S N N L N SN SN SR SR
LARGE INTESTINE L T N N I 2k I L I D A 2 I I T B B
PAPILLARY ADENOMA .
RECTUM PO O T T T T T U R S S T ST T Y TENE SR TN SR O ]
ADENOMATOUS POLYP, NOS
URINA
KIDNEY [ R T SR S T T TR T T S T T I I 2 S I A
TRANSITIONAL-CELL CARCINOMA
ADENOCARCINOMA, NOS
URINARY BLADDER D R T 2 T I T S T S R T SR SR A
ENDOCRIN YSTEM
PITUITARY LIRS Y-S S S-S S S S-S S U S NE T SN NN S S S SR
DRENAL L U A I Y R SR 2 R T T T R R T N 2L N I
CORTICAL ADENOMA X
CORTICAL CARCINOMA
PHEOCHROMOCYTOMA !
NEURDBLASTOMA |
NEURILEMOMA
THYROID [ S T T S S S T R S T S TR S T T S S
ADENOMA, NOS
C-CELL ADENOMA X
C~CELL CARCINOMA
PARATHYROID P A AR S Y S R S I S 2 T T R SN S T )
ADENOMA, NOS
PANCREATIC ISLETS L I N I T B R IR 2 I R S S T D R S BN S B 1
ISLET-CELL ADENOMA :
REPRODUCTIVE SYSTEM
MAMMARY GLAND NN N N N N N N A N N N N N N N N N N N N N N N
TESTIS L SN S LS. SR S 3 LI SN S S SN NN S SR S SN T N S S S )
EESBEAEF EEE SN VR SN S SR S WK S S S SN SEE SR SN S S ST SN SN S N S
BRAIN ORI S T T TN T T S T S S I R R 2 2 e A A S R
FMUSCULOSKELETAL SYSTEM
BONE N N N N NN NN ANWBKNNNNMNANANNANNKNNANNN
OSTEOSARCOMA
JOINT N N N N N N N N A NN NNNNNMSNWNWNNNINWNNN
HEMANGIOMA
MUSCLE N N N N N N N RK A NNSNNMNNNIBKNNNNASNNRKNN
FIBROSARCOMA
AT OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N A N N N N N NNNWNNNNMNNNN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
IC_IYPE
+#1 TISSUE EXAMINED MICROSCOPICALLY : NO TISSUE INFORMATION SUBMITTED
-t REQUIRED TISSUE NOT EXAMIMNED MICROSCOPICALLY ¢: NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCIDENCE At AUTOLYSIS
N+ NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
3: NO NECRQPSY PERFORMED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

ANIMAL T 1] 1] 8] 9] 9] 1] €8 3] 9] 9f 37 o 1] °f ST A7 107 7 97 1] ff !
R TR
WEERS ON 10 ] INIB1E] L1 1 ; 2 g 2 g ;
HHEHBHHHHHEHHEHHEHHEHHEEHEE
ES A Y
LUNGS AND BRONCHI [ N R N 2 I I T T I I 2R 2R I S I B
OSTEOSARCOMA, METASTATIC
TRACHEA (R R I I T I I R N R 2 2R D T I R I B R
HEMATOPOIETIC SYSTEM
BONE MARROW LR SRR SR K SHNE SRR N SN SNNE SR SN SN ST S ST SUNE SN S JUNT. S S N S
SPLEEN LR NN SUE SR SR ST SR S S N . SR . S R S A S S . T N )
LYMPH NQDES L N 2 T I I 2 2 2 T R R D R 2 R L I R
HEMANGIOSARCOMA
THYMUS L O R T A I I R R R I S A I B B B J
CTIRCULATORY SYSTER
HEART L T T S S S S S T T S S
DIGESTIVE SYSTEM
SALIVARY GLAND LR S NN S S NN S S NS NN S SN N S K R N NN S 2N S . S
LIVER LI SR S S NN N UL N ST T SR NS NS S S SSE T . SU S S S S )
BILE DUCT LI SR SR S U NN NN N S SN N SR N S S S S . SN NS NS . S
GALLBLADDER & COMMON BILE DUCT N N N N N M N N N N N N + N N N N K N + + N N K
PANCREAS ¥ = = + ¥ o+ o+ = ¥ - o+ o+ o+ o+ o+ o+ o+ 0+
ESOPHAGUS LU R S SR SN SR SR N SN SUNE SN SN SN SR S S ST S S S S S S )
STOMACH L T N 2 T I ST T I R SR 2R R R T S
SQUAMOUS CELL PAPILLOMA
SMALL INTESIINE CIRE IR S S N S S S SN S R AT SN NS SEE ST NN USSR SR SEE S S |
LARGE INTESTINE A L I S I IR I I I I R 2 T T T T )

PAPILLARY ADENOMA

RECTUM
ADENGMATOUS POLYP, NOS

URTNARY SYSTEN

KIDNEY
TRANSITIONAL-CELL CARCINOMA
ADENOCARCINOMA, NOS

URINARY BLADDER AL IR O D R I T T T T T S L T S S S S
ENDOCRINE SYSTEM

PITUITARY TSN SER SR SR JE SR ST ST ST SR ST AL N T ST T ST S
ADRENAL L A I A T e 2 R R S T T I T Y I
CORTICAL ADENOMA X

CORTICAL CARCINOMA X X X

PHEOCHROMOCYTOMA X

NEUROBLASTOMA

NEURILEMOMA

THYROID LA A B A S R R R 20 2N I R I R A I I TR T T T )

ADENOMA, NOS
C-CELL ADENOMA
C-CELL CARCINOMA

PARATHYROID LI L T S S SR S S S Y
ADENOMA, NOS
PANCREATIC ISLETS L R e e L 2 T TS T S S SR S TR N SR S 3
ISLET-CELL ADENOMA X
SYS

MAMMARY GLAND N N N N N N N N N N N N N N N N N N B N N N N N
TESTIS LI SR S S S SN SN WAL SN Y NS ST SN NS SR 2EE SR SR R 2R Y T S
Esgayﬁ LIRS SN R SR T TR N SN NN ST SNV SN NEE SN NN S NN W S I
R'
SRAIN L e I I e e I T A A
cuL §YS
BONE N N N N N N NN N NNNWNNNUWNNNNNNNNN
OSTEOSARCOMA
JOINT N N N NN N NN NNUNNNNIBNAWNNNINNN N N
HEMANGIOMA X N
MUSCLE N N N .N N N N N NN NN N N NN NNNNNUSNN
FIBROSARCOMA X

ALL OTHER SYSTEMS
MUt LE ORGANS NOS N N N N N N N N N NN NN NNKNNNNN N N

»xx
xz

TIP
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
1YPE

4t TISSUE EXAMINED MICROSCOPICALLY . HO TISSU Fi
;: ;SVQI:#RIEI?C{IE UE NOT EXAMINED MICROSCOPICALLY E: :Jsfvikésgif '{g ﬂ;g%{ggYsgggl;O gROTOCOL
]
N NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M Au[g"'lspﬁss[
B: NO NECROPSY PERFORMED
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TABLE D1. MALE HAMSTERS:

TUMOR PATHOLOGY (CONTINUED) AMGOSITE

ANIMAL 1 T 1 2 2] 2] 2} ¢ 2 2 el 2] ¢ 2 2
NUMBER ? : 1 ; 41 6] &) 5 6 z
WEE 1 ] 1 0
S$TUDY 2 7 of ¢ [ 0 8 6 9] o] ¢
2 1 [ 21 & 1 ] | 51 91 2
RESPIRATORY SYSTEM
LUNGS AND BRONCHI P N T T 2T ST S SN I I A I A L R AR
OSTEOSARCOMA, METASTATIC
TRACHEA PR T SR T SR S SR 2 2 R A I S DR R L S S N
HERATOPOIETIC SYSTEM
BONE MARROW PN SR K N SR S SR JEEE SUUR SR SN JNE NN JUNE JNNE. JUGL S S JK SN N N 2
SPLEEN PR SN TR S S SR S S N SR S S S R SO SN SN SN S N R SN S 4
LYMPH NODES PRI S S R T T T I R L R I N S I B
HEMANGIOSARCOMA X
THYMUS N T T T T ST T SN ST TR SN S BN S B
TIRCULATORY SYSTEM
REART IO B T N 2N TR BEE O SR D T I 2 S B B
DIGESTIVE SYSTEM
SALIVARY GLAND PR R TR S ST ST S SN N TN JNNE S DUNE NS SN SN SN SN NN S SN SN S
LIVER PO SR SR SN TR R TS SR NEE S JE 20 2K SN NS NS S SN S SN N S S )
BILE DUCY FEEE SR SR S SR SR TR SRR SN S . SR S S NN S SN SN SN SN S S S
GALLBLADDER & COMMON BILE DUCT N N N + + N N N N N N N N N N N N N + N + N N +
PANCREAS R TR SR SEE 2N SR SR AR SEE SO K S N S SN SN S SUL N . SR S S
ESOPHAGUS TSR S SR SR SN SR SR SN ST TN SN SN ST S S R N, SN S S N S S
STOMACH T S T N N 2 2 T I T R R R A T D S R
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE YRR S S SN TNE ST TR SO L EE SN S S NS BUR S S N UK S S S S 1
LARGE INTESTINE L R I I e e I I R 2 I e I )
PAPILLARY ADENOMA X
RECTUM L T S I T T S S O A T T
ADENOMATOUS POLYP, NOS
URINARY SYSTEM
KIDNEY L I T O IR I I S N T T Y T S I T T
TRANSITIONAL-CELL CARCINOMA
ADENOCARCINOMA, NOS
URINARY BLADDER L e e I I I 2 I T T I T I I
ENDOCRINE SYSTEM
PITUITARY [IEE SN SR SR N ST NS SN SR ST N S . R BN NS SN NN S SN
ADRENAL (R I I I I I R T I T T T T T R DR TR T S S
CORTICAL ADENOMA X
CORTICAL CARCINOMA X
PHEQCHROMOCYTOMA
NEUR AST!
NEURILEMOMA
THYROID L N T T I I I T TR S S S S SR S
ADENOMA, NOS
C-CELL ADENOMA
C-CELL CARCINDMA
PARATHYROID L A e I I A T e O R T T B
ADENOMA, NOS
PANCREATIC ISLETS L I IR R A R e A T I T I I I R AR
ISLET-CELL ADENOMA X
EPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N N N N N N N N N N N N N N
TESTIS (BRSNS N NN N NN IR R S I T T TEE TR K TN ST ST T T
__PROSTATE LIRS N TR SR S NS S S JUEE SR L SR ST ST SR NNE SR SN ST ST T 3
NEKVUUS 5YSiEMm
BRAIN L R R I I A 2 I T R T T T S S OO
FUSCUCGSKELETAL SYSTEW
BONE N N N NN N NNNNNNN
OSTEOSARCOMA : N W N NNKNNNNSN
JOINT N K N N N N NN NNNNN
HEMANGIOMA N N N N N NN NNNH
MUSCLE + N N N NN NNMNNWMNNN
FIBROSARCOMA NN N NN NN KRN
ALL OTHER SYSTENS
\
MULTIPLE ORGANS NOS N N'N N N K N N NN NNNNUBMNNNNNNN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE NN
1IC YYPE
4+t TISSUE EXAMINED MICROSCOPICALLY t NO TI
-: R N SSUE INFORMATICN SUBMITTED
X 'Sggéﬂfgc}égags NOT EXAMINED MICROSCOPICALLY CA:: :E%E:g}é NO HISTOLOGY DUE TO PROTOGOL
f  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE
ANIMAL 2 L ST I3 MIRIE
NUMBER ; 8 : _l 1] 2 : 4 g
WEEKS ON [ 0 1 1
$TUDY 4 7 0 0f 3| ¢ & 810 1 1
$ 1 31 9l 0l & L] 2 9 2
RESPIRATORY SYSVEM
LUNGS AND BRONCHI + LN I L S N I I I T I 2 I I R I
DSTEDSARCOMA, METASTATIC
TRACHEA + L2 B I [ I 2 I I I 2 2 I e I I B
HEM. 8YST
BONE MARROW + + ¥ 4+ LI SUK TS TN N SR N S, SO, SN ST SN N S 2 |
SPLEEN + 4+ _+ 4 I . 50K N JNNE SR S SN S JUNE. S S N SN S )
LYMPH NQDES + L I A L I e O A R A A
HEMANGIOSARCOMA
THYMUS + - - = % LR N T I I I I N e )
TYRCULATORY SYSTEM
HEART + + o+ o+t L I 2 I R R B IR 2 TR R I R 2
BIGESTIVE SYSTEM -
SALIVARY GLAND + LN 2 S ) LONE R R 2P SN T SR N NN . R K S N N .
LIVER + LI S N L3R BN SEE SEE ST SR SR SN NN NEE S NN S S SN, S
BILE DUCT + LI . S | [N S NS NS NN SR NN R NEE SN N SN TR N S
GALLBLADDER & COMMON BILE DUCT N NN _+ N N N N N N N N + N + N N N N N N N
PANCREAS + LI S TR LR T S SN TE S S N SR SN . SR N N N
ESOPHAGUS + LI N ) IR R S S SR R SR TR S S S SR S S N S
STOMACH + LT I L O I I R I T I . 1
SQUAMOUS CELL PAPILLOMA X X
SMALL INTESTINE + % % 4 RSN SR S SN S S NN SN SO NN NN SN SN SR
LARGE INTESTINE + + v+ LN SR RN I R TR I R A I 2 2 T R 2 T )
PAPILLARY ADENOMA
RECTUM + L R O I I I S N T I T B
ADENOMATOUS POLYP, NOS
ORTNARY SYSTEM
IDNEY + L2 S I R IR R I T 2R I I S TR I A
TRANSITIONAL-CELL CARCINOMA
ADENQCARCINOMA, NOS
URINARY BLADDER + LI A O 2R I I DR U ST IR 2N T R TR BT T )
ENDOCRINE SYSTEN
PITUITARY - IR S WK ) LN B NN SN S SEE R NN JEE NS SR SEE SN SN 2
ADRENAL + £ F O+ 4 [2EE 2NN N T I I D T IR I B NN I R
CORTICAL ADENOMA X
CORTICAL CARCINOMA X
PHEQCHROMOCYTOMA X
NEUROBLASTOMA X
NEURILEMONMA
THYR +  or o+ o+ L K T T T S N R R TR e +
ADENOHA. NOS
C~CELL ADENOMA X X
C-CELL CARCINOMA
PARATHYROID + -+ + - L I R R L I I I T
ADENOMA, NOS
PANCREATIC ISLETS + + o+ o+ L I T I R K R R T R T )
ISLET-CELL ADENOMA . '
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N_N_N N N N N N N N N N M N N N N N N N N
TESTIS + +_+ ¢ ¢ L 2 ) .t v 4 4+ 4 LI S N S )
_Eng_IHE - ¢ ¢ ¢ LR S SN, 2R S K R SR R R JEE NELINE N SR SN )
L] US SYSTEM
BRAIN + + o+ o+t (R I R I I R T I I I R
M LOSKELETAL M
BONE N N N N N N N N N N NN NNNWNKNWBNWNNNMNN
OSTEOSARCOMA
JOINT N N N N N N N NN NNNMNNNNNNMNNNN
HEMANGIOMA
MUSCLE N N N N N N N N N N N N K NNNNNNWNNN
FIBROSARCOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NODS N N N N N N N N N N NN NNNMNMNNNNNASKN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X
11C IYPE
4t TISSUE EXAMINED MICROSCOPICALLY t NG TISSUE INFORMATION SURMITIED
=1 REQUIRED TISSUE NOT EXAMINED HICROSCOPICMLY C:  MECROPSY, NO HISTOLOGY DUE TO PROTOCOL
Xt TUNOR INCIDENCE At UIULYSIS
N:  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: ANIMAL M NG
Bt NO NECROPSY PERFORHED

Amosite Asbestos




TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)  AMOSITE

ANTMAL s 3 3 3 BEIRIEIEIEIE] 4
NUMBER [] 7 [} 9 of ol of 1} 1] 11 2 3
| Kl 11 21 3 2 Kl
IHEE {HHEE :
SYUDY 6| 1 1 [ 1]
— v A8} L2 31 01 81 8 4 ]
RESFIRATORY SYSTEM
LUNGS AND BRONCHI MO T T S T SN T SR 2NN T T N R D B SN D SRR I A A
OSTEQSARCOMA, METASTATIC
TRACHEA PR ST S T S T ST S R R S R I . L L L S S 4
H TOPOI YSTE
BONE MARROW PR SR S O TR S S SR SR T SR SR ST SN SN JEE SN NN N N SN SN BN
SPLEEN FONE ST R SR ST ST SR SR SN NS N NS NN NS JEE NS NS NN N SN WL
LYMPH NODES N I A N I I I N 2 I A S A 2
HEMANGIOSARCOMA
THYMUS [ Y S R S O I B L R T
CTIRCUTATORY SYSTEN
HEART PR S T T S T S S R T . L R R N S R A
DIGESTIVE SYSTEM
SALIVARY GLAND [N S T S SN SN TN T N S N S S S SHE JUNL SN SN S SN S . SN
LIVER P ST SR S SR ORI ST SENE R SU. SN SN S S SN S N SN SN N NS, BN |
BILE DUCT FORE TR S T ST S T SHNE SR S SN SN K S SN SNK JUNE SN SN SN SN SN N 3
GALLBLADDER & COMMON BILE DUCT N N M N N N N N N N N N N N N N N N + N NN .LN
PANCREAS [N SR TR ST ST SR S SN S S SN N NN SN S UL S SN B N B
ESOPHAGUS FOEE SR R SEE SR B SR N NN S SUE SN N JENE JUNL SN SN NN SN SN N 2. SN
STOMACH T T T T T L S R T S S )
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE SN OIS S SR SR SEE SER NS NN SN SN SN ST N SN NS N S S LI
LARGE INTESTINE L I e I R I I Y R R A A
PAPILLARY ADENOMA
RECTUM L N I I T S I I I N I O R R e
ADENOMATOUS POLYP, NOS
URINARY SYSTEM
KIDNEY L T T B ST SR N I I I A I I A R 2 A
TRANSITIONAL-CELL CARCINOMA
ADENOCCARCINOMA, NOS
URINARY BLADDER I R T S I T T R I T R T I A 2 T T S T
ENDOCRINE SYSTEM
PITUITARY CENE SR S YR SRS S S S S S S DS SH SUNE SN SN SN S N
ADRENAL L R N I I I I I I N B L L I N AR
CORTICAL ENOM,
CORTICAL CARCINONA
PHEQCHROMOCYTOMA X
NEUROBLASTOMA
NEURILEMOMA X
THYROID L N B TR T I I 2 T I T T K I S
ADENOMA, NOS
C-CELL ADENOMA X X
C~CELL CARCINOMA
PARATHYROID L R R T S S L TR I R R N
ADENOMA, NOS- X
PANCREATIC ISLETS S I I T I I T I B I . I I I I
ISLET-CELL ADENOMA X X X
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N MK N N N N N N N N N N N N N
TESTIS LIS O R S S BN S SR S SN NN BN N N . N S LR NS S S )
FENE S SEE ST SN SR S ST SU-SY SN ST U SN ST SN SEE SUE SEP ST SEE SN S 3
NERVOUS SYSTEM
BRAIN R R O N T S e O T T S T I T T T R N B
MUSCULOSKELETAL SYSTER
BONE N N N N N N NHNMNNN®MNNNNNIRKNNNNNNANN
OSTEOSARCOMA
JOINT N N N N N NN NNNM N MNMBNNNNNNNNNNNN-N
HEMANGIOMA
MUSCLE N N M N N N NNNNNNNMNNNMNNNNNNNN
FIBROSARCOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N N N N NNNWNIBNINKNNNNNN

MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
AYMPHOMA, HISTIOCYTIC TYPE

4t TISSUE EXAMINED néékosconcu
T EXAMINED MICROSCOPICALLY

=1 REQUIRED YISSUE N
Xt TUHOR INCIDENCE

Nt NECROPSY, NO A“TBLY’IS; KO MICROSCOPIC EXAMINATION

61

MFORMATIOH SUBMITTED
1STOLOGY DUE TO PRQTOCOL

H
[
ERFORMED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

NIMA NEIKIEIE NEIEIREEEEIEE D 57X 5] 5

ﬁunasE HEEE 8 ¢ gl 7] 7] 7] 8 HE ¢ e
2 t

WEERS ON [} 1 0 o0 (]

STUDY 4 4 71 of o 6 4| & 9

3 2l 3 2 :

RESPIRATORY SYSTEM

LUNGS AND BRONCHI
OSTEOSARCOMA, METASTATIC

TRACHEA P L N T T T T S B SR I 2 2 A I S D S B
HEMATOPOIETIC SYSTEM

BONE MARROW PR U SR N 2 SR SR SR NN SN S-SR SN SEE NS S SN S SN SN SN SN N

SPLEEN FEET SN ST S SR S R ST ST SN NN SR S S JNNE R SN NS SN SN SN SN N )

LYMPH NODES T S SR ST S S S A T T T D S B S I I I T A L

HEMANGIOSARCOMA

THYMUS T T e N 2 I I L B S

CIRCULATORY SYSTEM
HEART P ST ST ST S N S I S S 2 L R I R S B R S R

DIGESTIVE SYSTEM

SALIVARY GLAND * + + + + + + + + + 4 + + + + + + + + + + hd + +
LIVER LIRS L R SR S ST SN T DU Y N S S S SN JE SN NEN. S S .
BILE DuCT IR SR B SR SN S S SR S SR S SN . JENE S SUUE SN S, SN S S B S
GALLBLADDER & COMMON BILE DUCT + N N N N + N N + + N N N N N + N N N + N N N N N
PANCREAS U S R SN SR S TR ST SR SR D SN S SN S B S NN, SN SE. S IV S
ESOPHAGUS FONE ST S TR ST SR SO S SR SR SN SR S S NN S ST S JEIE SN S S, S )
STOMACH P S T T ST IR R T I I 2 I I IR S A R S
SQUAMOUS CELL PAPILLOMA X
SMALL INTESTINE PO S S S S S S ST S S S S S S S SHP WY S S S '
LARGE INTESTINE LN T N R TR TR T S AR S I T DT R B R I R R

PAPILLARY ADENOMA

RECTUM
ADENOMATOUS POLYP, NOS

INARY TEM

KIDNEY
TRANSITIONAL-CELL CARCINOMA
ADENGCARCINOMA, NOS

URINARY BLADDER L T e S R T K T S S R I
ENDOCRINE SYSTEM
PITUITARY LI S-S SR S SR ST S, S-S S S-SR S SR, S, S S
ADRENAL L R A 2N I B D T IR I 2 R D I T T I R I
CORTICAL ADENOMA X
CORTICAL CARCINOMA
PHEQCHROMOCYTOMA
NEURQOBLASTOMA
NEURILEMOMA
THYROID L I T T TR S T R DT I R T TR R T S
ADENOMA, NOS X
C-CELL ADENOMA .
C-CELL CARCINOMA X
PARATHYROID LA I I N e I I SR . 2 IR B S R B
ADENOMA, NOS
PANCREATIC ISLETS LA I A 2 I T T R R T I 2N S TR T R R T IR SR S
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEW
MAMMARY GLAND N N N B B N N N N N N N N N N K N N N H H N N H N
TESTIS LR TR S R SN U SN N S NN N SNNE TR SE S R S N N ) [ )
EB%IHE [IESNENES NS S S SR S B SN ST SR WL NS S-SR S SR S SR NS S .
NERVOUS SYSTEM
BRAIN L T I I S N S R T S SR T T S 2 L R B T R

RUSCULGSKELETAL SYSTEM

BONE N N N NN N NHNHNU KNNININGNINNNNNNNNNN
GSTEQSARCOMA
JOINT N N N N NN NNNNMNNNNNNNNNNNNNMNNN
HEMANGIOMA
MUSCLE N N N N NN NNNNNNMN®NNNNMNNNNNMNNN-N
FIBROSARCOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N NN NNUMNHNINNEKNNMNBNNNNNNNNNNN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
YTIC IYPE
+1 TISSUE EXAMINED MIEROSCOPICALLY t  HO TISSUE INFORMATION SUBMITTED
b ’;‘583&“1‘3&52385 NOT EXAMINED MICROSCOPICALLY €t NECROP3Y, Ho HISTOLOGY DUE TO PROTOCOL
At A I
Nt NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Mi ANIMAL MISSING
Bt NG NECROPSY PERFORMED
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TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

NOMBER HE HEH E H
WEERSOR ¥
STUDY ) [ 811 1 [ 2
0 -3 ] ]
RESFIRATORY SYSTEM
LUNGS AND BRONCHI T S S A A T I T S I I I B I B S N A
OSTEQSARCOMA, METASTATIC
TRACHEA IS I S S T TR T ST D N RS S A B S 2 S B
REMATOPOIETIC SYSTEM
BONE MARROW PN L TR N SR S SRR SEEE ST N SR K. S JNNE JUN S SN SN S, SO S SO S
SPLEEN + ¢ +v PR SR S ST DU SN N R SR SN S S SUC NS S SN SN SUE SEE N B )
LYMPH NODES [ S N SR T T S R I S DL T I D D D S S . B
HEMANGIOSARCOMA
THYMUS R R T R S T e T T I R B IR A A
CIRCULATORY SYSTEM .
HEART PN T T S S T S S S 2 2R T R I B D D SR AR B B B
DIGESTIVE SYSTEM
SALIVARY GLAND ' SR SR N S S SN SENE SUNE N UK JUUE JNNC UL B N BN S S L U N N S S
LIVER I S S SRR S SN, SN SRR SN SEEE SENC SN UL BN, SN SN NN SN S S SN SN S S
BILE DuCT PR SN SN S R S SR SN SN R JNNE JUNE SUNR JNNC S SN SN S NN SN N JE . 2.
GALLBLADDER & COMMON BILE DUCT N N + N ¥ N N N N N N N + N + N + + N N + N N N N
PANCREAS PR ST S S SR SR SO 2R N S JEE SR SN S S S NS NS SN SN S N
ESOPHAGUS PSRRI SN TR JHIE SR SUNE SN SR SR N S S S SO I SN SIS SN SN S S R S
STOMACH R T T T N S S L S T T S T AL R S R N
SQUAMOUS CELL PAPILLOMA
SHALL INTESTINE FEEE VIR THE Y SN SEE TR N S S SR SN SR N N SN N SN S S S N S 1
LARGE INTESTINE L T R I A R N R NS e 2 I I I

PAPILLARY ADENOMA

RECTUM
ADENOMATOUS POLYP, NOS
URTNARY SYSTEM

KIDNEY
TRANSITIONAL-CELL CARCINOMA
ADENOCARCINOMA, NOS

URINARY BLADDER L N T I T I 2 I I I I L N B R I )
ENDOCRINE SYSTEM

PITUITARY LI SR SR SEE SR ST SN ST S S JENL S S S S-S . 0. S . SR

ADRENAL L I N T I R S T T I I R I R S R
CORTICAL ADENOMA
CORTICAL CARCINOMA X
PHEGCHROMOCYTOMA
NEUROBLASTOMA
NEURILEMOMA

»x+
X+

C-CELL CARCINOMA X

PARATHYROID E I T T L 2 T S R B R B B L B B

ADENOMA, NOS .

Pégfg;ééé&lilﬁgzgn‘ - ; LR ; P R T I O O I S R D B
REPRODUCTIVE SYSTEM

MAMMARY GLAND N N N N N N N N N N N N N N N N N N N N N N N N

TESTIS [N L SR S U SR SN ST R S SN S N SN S NS SN N N SN S S SR 2
R'E%'}A%YESW PR SR SN S LR S S S S N NS S S N B NS N S SN S . .

BRAIN RS T S SR ST T T S S I S T R I I I A A

MUSCULOSKELETAL SYSTEM

BONE N N N N N N & N N N N NNNWNNIHNNNNNNNNN
O0STEQSARCOMA
JOINT N N N N NN K NN NNWNMNUBHNNNNNMNNNNNNN
HEMANGIOMA
MUSCLE N N NN NNNNJ BNIBKNNNNNANNNNNNNNNN
FIBROSARCOMA
AUL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N N N NNNWNNNNNASNNMNNNN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
YUIC TYPE

41 TISSUE EXAMINED MICROSCOPICALLY MO TISSUE INFORMATION SUBMITTED

~1 REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY £t NECROPSY, NO HISTOLOGY DUE TO PROTOCOL

X1 TUNOR INCIDENCE At AUTOLYSIS

H:  NECROP5Y, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Mt ANIMAL MISSIRG

Bt NO MECROPSY PERFORMED

63 Amosite Asbestos



TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE
ANIMAL [] 6l ¢ 6 61 € €1 6 ]
NUMBER 1] 11 2 .;a 3 4| 4| 4 6 7 ? 8 9
2 ]
1Tt [ [
STUDY 4 (I ] 11 0] o 721 8 2 Q 61 1
33 81 0 7 2 9
SPIRATOR M
LUNGS AND BRONCHI L T S L I e T T T R S S TR T Y U S
OSTEOSARCOMA, METASTATIC X
TRACHEA o+t [ R 2 I L S T T T T T I T I W S 3
AEMATOPGIETIC SYSTEM
BONE MARROW L S R L T N SN T, S SR SRR UL SR U S JNE SN SR Y W
SPLEEN 4+ 4 LS IR T BN SR SR JHE . R TN SR SN R S T Y YR R
LYMPH NODI LR L I B T T S S S R R T T W S
HEMANGIDSARCOHA
THYMUS L L I R
CIRCULATORY SYSTEM
HEART o+ 4 L R T I S R T N ST T T
BIGESTIVE SYSTENM
SALIVARY GLAND LR I S $ b ¥ ¥k v+ b+ ¢ 4 A+t
LIVER o+ _+ 4 LR SN SN SR S ST SN SR L SN S SR S S S S WY S
BILE DUCT + _+ + o+ LR SRR SN SR . NNE SR SR SN SR NS N R T S ST S
GALLBLADDER & COMMON BILE DUCT N N + N N N + N N + N N + N + N N N N N & N N
PANCREAS $ o4 4 4 LIS S SN S SN SR S N SRS S NN SN WEE
ESOPHAGUS LR S ) LI S S T S SR S N SN SN NN S ST SR N W S
STOMACH L S LR I T I I O N T T TR T Y S
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE + _+ + ¢ LN SN BN S, SIS . S S B TN NN R NN N NN WER NN
LARGE INTESTINE L S L I S R T T R S S
PAPILLARY ADENOMA
RECTUM o v L R I e e I N T T R
ADENOMATOUS POLYP, NOS
URINARY STSTEM
KIDNE LI I I I I I 2 e IR I T 2 DT T T S SR S T S
RANSITIONAL-CELL CARCINOMA
ADENOCARCINUHA. NOS
URINARY BLADDER L I LI I D T T R S S SRR SEEE SR S S S )
ERDOCRINE SYSTER T
PITUITARY LS I S ) LR ST NN N SR SN N S SR S S ¢i--45 +_+
ADRENAL L S L I T T I O T T S T W S
CORTICAL ADENDMA X
CORTICAL CARCINOMA X
PHEQCHROMOCYTOM
NEUROBLASTOM.
NEURILEMOMA
THYROID - ¢ - LR 2 T L D I I R R R TR T T S T
ADENOMA, NOS X
C-CELL ADENOM
C-CELL CARCINOHA
PARATHYROID - 4 - L R R S R S T R A T
ADENOMA, NOS X
PANCREAYIC ISLETS + o+ o+ 4 L e e I T T S S
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N8 N N N N N N N N N N A N N
TESTIS LI S B ) L2 SN D N L NS SR SR S IR SR S SR TN Y WL N
Esga;a;s 4~ 4+ 4 LI R TS S SN NS SR SN SR NS SECNEE SN TR SEEY YR N
BRAIN L R R LR B R T I R R D T T T R S T S S S
FUSCULOSKELETAL SYSTEM
BONE N R N N N N N N N N N N N N N N NHNNWNANSK
OSTEOSARCOMA X
JOINT N N N N N N N NN N NNWNINNNNNMNNANN-N
HEMANGIOMA
MUSCLE N N N N N N N NN N NNNMNNNNNNWNANN
FIBROSARCOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N NN NNNNMNNMNUMNNNANN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
YIIC YYP
4+t TISSUE EXAMINED MICROSCOPICALLY t "NO TISSUE INFORMATION SUBMITTED
=Y REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY (4] NECRDPSY, NO HISTOLOGY DUE TQ PROTOCOL
Xt  TUNOR IHCIDENCE At AUTOLY 515
Nt HECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Mt ANIMAL MISSING
LI ] NECRDPSY PERFORMED

Amosite Asbestos



TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

AMOSITE

ANIMAL 6 TV T 7T 71 71 71 7] 71 2] ff 7 7| 2y 2y 277 7101 ararir 7
NUMBER 9 0y of of ) 1] 1 3 31 4] 4| 41 5 S| &1 6] 61 7| 71 7
2 i1 2] 30 11 21 % 1 3t 1 3 11 21 3¢ 11 213
WEEKS ON 0 o] o[ of o] of ¢ 1 0 ] of o] of 1T of 7 1
STUDY 7 8| 1f 4] 8| 4 & [ &1y o1 8 0071 3 19 1) 2
. 81 71 21 8] 8] 9f 1) & (18 116 219 3] 4] 11 6] 6 6
RESPIRATORY SYSTEM
LUNGS AND BRONCHI PO T T S ST ST S IR R SR S A D I D N L A A
OSTEOSARCOMA, METASTATIC
TRACHEA PR T T 2 S T T T T R T R S T T R A A A
HEMATOPOIETIC SYSTEM
BONE MARROW [ S T T ST S T ST DU SR NS SR SR NN SR ST U NN SIS SN S SN B, S
SPLEEN FER SR S SR TR SEE SHE SUR SEE SR S SN NS S IR SIS S JHN TN SN S, JE. SN S
LYMPH NODES P N S T T S A I A 2 TR I I R I S T I I S
HEMANGIOSARCOMA
THYMUS R T T S S R I T SR B N R I S B
CIRCULATORY SYSTEM
HEART P S T T T T T T T S )
DIGESTIVE SYSTEM
SALIVARY GLAND PR S TR ST 2T S SR S T ST NN ST SN T S SN SN S N S SN S S S
LIVER LI TR S NS SR S N ST S S S . SO JHNE S N S, JENE SN SN N S SN NN
BILE DUuCT [ SRR SR SR S SR SR SN SR S S L R S SN SR S JUNE S SN SO . |
GALLBLADDER & COMMON BILE DUCT N N N N + N N N N + H N N N N N N N N N + N N N
PANCREAS TSN ST SR SHE SN ST SHIR SHNE SHNR SHNE SN . JUNK JNNS. JHNE. S SN S N S JEN. T N 1
ESOPHAGUS PR JE SR S JHEE SR SUNS TN SR SN NS, SN SN SN SN D SN SN JNL SN JN B SN N,
STOMACH PO T T T ST ST SR SN S S S N SR R T 2 D 2 S B N 4
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE PR ST T S S SR TN S SN S SR SN N S L S W SN U S S S
LARGE INTESTINE L S I IR N SR SR A IR 2 2 O TR I K I 2 2R R I RN R
PAPILLARY ADENOMA
RECTUM LR I T S T S R R IR SR TR T 2 SR I R 2 L B B
ADENOMATOUS POLYP, NOS x
URINARY SYSTEM
KIDNEY L I T T IR 2 L T R D R B R 2 2 R A R I 4
TRANSITIONAL-CELL CARCINOMA
ADENOCARCINOMA, NOS
URINARY BLADDER I S T S S S N T IR S T DT R N I 2 T IR R
ENDOCRINE SYSTEM
PITUITARY L S NN R SN S NY S S SN SN S S SUNC S JNE S S S S N S S
ADRENAL P S T T TR ST SR I 2R R TN R IR S K R R T
CORTICAL ADENOMA X
CORTICAL CARCINOMA
PHEQCHROMOCYTOMA X
NEUROBLASTOMA
NEURILEMOMA
THYROID I S T S T T R S T R SN S T T R N R I SR R
ADENOMA, NOS
C-CELL ADENOMA X
C-CELL CARCINOMA
PARATHYRQOID I R TR T R S A e T R S S I
ADENOMA, NOS .
PANCREATIC ISLETS L T S S T S S S T A N I R D ST 2 I I R R
ISLET-CELL ADENOMA X X
REPRGDUCTIVE SYSTEM
MAMMARY GLAND + N N N N N N N N N N N N N N N N N N N N N N N N
TESTIS PR S R R T SR SO SR N S SN SN SN N SN SV SN SN NUE S S N S 2 ]
+ + L] + + 4 + + 4+ + hd + + + + + + * + + + - + + +
N TEM
BRAIN I R T I T T D N R SR S A R R I S 2 R R
MUSCUTOSKELETAL SYSTEM '
BONE N N N N N N N NN NNNNNNNMNNNNSNNNNNN
OSTEQSARCOMA
JOINT N N NN NN NNNMNNNNNNGNNNNNNNNNN
HEMANGIOMA .
MUSCLE N N N NN X N NN NNNNAMBNNNAKSKNWNNNIKNNN
FIBROSARCOMA
AL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N NN NN NNNNNNNNNABNNNN
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE X
A YI1¢ IYPE -
¢ TISSUE EXAMINED MICROSCOPICALLY MO TISSUE INFORMATION SUPMITTED
-t REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY Ci  NECROPSY, ND HISTOLQOGY DUE TO PROTQCOL
X3 TUNOR IHCIDENCE At AUIDLYSIS
Nt NECROPSY, ND AUTOLYSIS, KO MICROSCOPIC EXAMINATION M:  AHIMAL MISSING
Bt NO MECROPSY PERFORMED

65

Amosite Asbestos



TABLE D1. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)  AMOSITE

ANTMAL T 7 HIBRIBIE 8) 8] 8 8 K] 1] 3 8
e - e
STUDY 9 of 7 1 2 8 { 2 9| I 2 6 TUMORS
1 2 21 3] 3 2 [] §1 110 A1 80 3 81 0] ¢ 6
RESPIRATORY SYSTEM
LUNGS AND BRONCH! [ T S T I S S T T I R 2648
OSTEOSARCOMA, METASTATIC . 1
TRACHEA L I T e I I I T YRR T R ST S R SR R N S 1)
HEMATOPOIETIC SYSTEM
BONE MARROW LR N VR S TR SUNE . T SN N SN . T WL TR UK R K S SN SV ST SR S 242
SPLEEN LR S L . S S S S S SR 2NN S VOO . S T N S SR SR S N S 243
LYMPH NODES LR Y U I 2 T T T T T T T U SN T SR T TR SR T T TR S T N 246
HEMANGIOSARCOMA 1
THYMUS L A T L I I I R A L S R TR T TR T 119
CIRCULATQRY SYSTEM
HEART L T S O S T S S S Y O I 248
DIGESTI SYSTEM
SALIVARY GLAND LR S VR L S B DL S SN N R S N WL R LR S SR SR SV R SR N S 1 245
LIVER LN S UK S SR ST S S ST ST SO Y VT VT TR YT T T N T T T N O N 247
BILE DUCT LN Y WK SEE SN L S SR S S S ) At + + 0+ ¥ ¥ o+ ¥ 4 247
GALLBLADDER & COMMON BILE DUCT ¢ N A ¢+ N N + + N R N + N A ¢ + N N N N N N N N + N NI 248X
PANCREAS LI W SN S S N N N N NN SR R WY UL SN SR ST SR T T N S SN S 2 2
ESOPHAGUS + + A + + + + + + + + + + A + + + + + + + + + * t_+ + 242
STOMACH L Y U S T I R T T A K DA Y D T T I S T N S S B A 247
SQUAMOUS CELL PAPILLOMA
SMALL INTESTINE L +  +_ A 4 & & ¥ 4 b+ o+ ¥ ¥ Ak ¥ F ¥+ 4 4 & 2646
LARGE INTESTINE L Y S I I S T R T R T S LR R T 2 T TR R R S 246
PAPILLARY ADENOMA ]

RECTUM L I S 2 2. D R D O R S R TR W T S S S S S S G VU U R 2648%
ADENOMATOUS POLYP, NOS 1

URINARY SYSTEM
KIDNEY +
TRANSITIONAL~CELL CARCINOMA
ADENOCARCINOMA, NOS X 1
URINARY BLADDER L O T T R T e S e 2 Y e S Y Y 243

ENDOCRINE $YSTEM

PITUITARY LI WL S NN S U SR S N NN S YR SR T ST T S Y S T P 182

+
»
+
+
+
+
+
+
+
+
+
+
>
+
+
+
+
+
.
+
+
+
+
+
X+

ADRENAL LA Y UK T R T R S S S Y
CORTICAL ADENOMA X

CORTICAL CARCINOMA
PHEQCHROMOCYTOMA
NEUROBLASTOMA
NEURILEMOMA

THYROID L A L N N R A L I A 22t
ADENOMA, NOS
C-CELL ADENOMA
C-CELL CARCINOMA

PARATHYROID A T R T e Y T S Y 150
ADENOMA, NOS 2

PANCREATIC ISLETS + o+ A - 4
ISLET-CELL ADENOMA

REPRODUCTIVE SYSTEM
MAMMARY GLAND
TESTIS

A+ & + 3+ ot 246

x+
x
>

P

~

L I N 2 D R U T T ST SR T T T T S Y 234
1

W4

R_N N N N N N A N N N N N N N N H N NN N 248X

+ =
+ B
z
=3

|+
[+
-
+
[
.
"
+
+
[+
[+
+
P>
+
[+
-+
'
[+
[
+
+
+
+
1
+
+

228

STATE
VOUuS SYSTEM
BRAIN A B S I T I D U SR SR S JURT S S S S S S 239

RUSCUTOSKELETAL SYSTEM

BONE N N A H NN NNNHNNNNABKNBNNMNDHNNNNNNHNNN| 268%
0STEOSARCOMA t
JOINT N N A H N NN N N-NKNHNGAHNHNNNEHENNDNNNNNHN| 248%
HEMANGIOMA ’
MUSCLE BN AR N NNNNNEKNNNANNGNNNMNNNNNNRNHN| 268x
FIBROSARCOMA 1
AT OTHER SYSTEMS
MULTIPLE ORGANS NOS N N A NNNNHNNNNNANENNNMNNNNNNRNNN| 248x
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 4
YTIC IYPE X 1
41 TISSUE EXAMINED MICROSCOPICALLY t HO TISSUE INFORNMATION SUDMITTED
=i REQUIRED TISSUE HOT EXAMINED MICROSCOPICALLY €: NECROPSY, NG HISTOLOGY DUE TO PROTOCOL
X1 TUHOR INCIDENCE Ar AUTOLYSIS
Ni  NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE D2.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

CONTROL

ANTMAL [TIK] ] T 3] 1] 1] °f /7 9] 1] 1 7
NUMBER 1] 1] 1 ? 8 1 1] 2} 2 3] 3 4
3 1 2 1] 2
ON [T} i o
$TUDY 4 4 711 4{ ¢
3 $ 11 6 41 7
RESPIRATORY SYSTEM
LUNGS AND BRONCHI PR SUIE SR S SN U Y YR UK NN N N BT SEE . NN NN NN Y N SN B S
TRACHEA L T R A Y TR IR I R IR DR N R S I S D S S
HEMATOPOIETIC SYSTEM
BONE MARROMW - b 4 b+ A+ F s+ o+ b+ A+ o+ o+ ¢
SPLEEN LR W SR SN ST S TR S SR S SR ST SN T S S S SN SN SN W N SN S
LYMPH NODES R SR S N VRN SN S W S S SN JENE NN SN N SR SN S SN S SN SN, S
THYMUS L I O R T T R R N . A TR I R R L S UL R
CIRCULATORY SYSTEM R
HEART L S N T Y U I TR IR BT R I D R T I S B
DIGESTIVE SYSTEM
SALIVARY GLAND PR R T S ST ST NN R TR SN N S S S NN S UL S W S . S )
LIVER O SR S S R SR SR S VR SNNE SO SN SN JUNE SN L S SN JUNL S S S S S
BILE DUCT DN S R SN S N S Y W SR NN SN N S SN N S NN SN S SR S S S
GALLBLADDER & COMMON BILE DUCT ¢ N N N N N N N A + + N N + + N N + N N A N *+ N
PANCREAS SN ST SUE SR SE TR S W SN SN S S K S ST SN S S S WL SN N I
ESOPHAGUS SR ST SR SU SR SN SR SN VN SN S SN SHN NN S SN S NN SN S S S N S
STOMACH SR TR S SN SR JUNE SHNC SN VNN SNNC JUN SR TN SN N N S DUR S S W NN S S
SMALL INTESTINE DIEE SR SR SR SN S T SR S UK R S 2N S N SN L NN NEE S 2N N
LARGE INTESTINE PSR ST W S S A S S U B MK ST S SN S T SUE SR NS BN S JEE NN SN
RECTUM LI ST N I I T T I T R R R T R DN 2 Y TR SR Y T
ADENOMA, NOS
URINARY SYSTEM
KIDNEY PR SR UK T SR SR S S W SR NS S NN SN SEE ST SN SN S Y VR S S SO 3
URINARY BLADDER L I A A T I I A S I D R R Y T S
ENDOCRINE SYSTEM
PITUITARY $ e b b = = k= Ak ¥ - = b b ¥+ 4 A+ - o+ 4
ADRENAL LIRS T T T T S Y VR U TEE ST T S S ST R SR N TR YN T S S )
CORTICAL ADENOMA X
THYROID L IR A R 2 Y T I T I DT I R I N B TR A A I
C-CELL ADENOMA ,
PARATHYROID T T T N S R . T A T T S R
ADENOMA, NOS
PANCREATIC IéLETs LR I I Y DR ST ST AR 2N TR IR I U TR T Y TR N B B
ISLET-CELL ADENOMA X
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N H NN NN A KNNNNNMNNNNN'ANNNKN
FIBROADENOMA N
UTERUS L I S U I A I I I 2 I T Y TR S R
PAPILLARY CARCINOMA
ADENOMA, NOS
OVARY L T T I R U R I T T S T R L TR Y S T I )
GRANULOSA CELI. TUMOR
HEMANGIO X
ALL OTHE YSTEMS
MULTIPLE ORGANS N N N N N N N N N A NNNNNN N N N N A N N
MALIG.LYMPHOMA, LYHPNOCYT!C TYPE N noN
YIIC IYPE X
TISSUE EXAMINED MICROSCOPICALLY t NO TISSUE INFORI'IAHUN SUBMIT
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLUGY DUE TO PROTUCOI.
X:  TUMOR INCIDENCE Al AUYOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Mi  ANIMAL MISSING
8: NO NECROPSY PERFORMED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL

N R EEEEEE R T
WEERS ON ] ]
STUDY 4 ; 41 & ? ;
RESPIRATORY SYSTEM
LUNGS AND BRONCH1 P S At & 4 & ¥ ¥ & & b & b & b b b+
TRACHEA L I Y U 2 I T TR I R T R R S R T T T
FEMATOPOIETIC SYSTEM
BONE MARROMW DI S SR SR SN SN VHNE SNNE SNNE UK S S-S S S SN ST SN SN SN S N N )
SPLEEN FSUE SR S SONE SHEE TN VENE SR SR ST S N S NN SN SN ST N S S AL S S
LYMPH NODES P ST ST ST S S VA ST ST S ST AR SR ST S N ST SN ST S T S S
THYMUS L L I R I I P I T I S R I I I I R A
TIRCOLATORY SYSTEM
HEART LI I I I T T I I S D I R SR R T T I B B S )
DIGESTIVE SYSTEM
SALIVARY GLAND N S S SN U SN SR, SR SN S S SN SHNE ST SU SN S, S S-S
LIVER LR BEE SR S N WK S SR N R N SN SN N SN SR N S NS N N B )
BILE DUCT N SR SR S ST WK SR SO SR S SR SUE SEE SE SN U UE SEE U S SN T
GALLBLADDER & COMMON BILE DuCT + N _+ N N + A N N N N N + N N N N + ¢+ + + N N +
PANCREAS CSSSC N SN SO S S SO S N DU SN NS VA NS NN NN N UL NN NN S
ESOPHAGUS LIS S S N S W S ST S N ST S NS T N S S S N SR SN S
STOMACH LI SR S S S Y W S S S S S S S ST S S S SN N S S S
SMALL INTESTINE O S R S SR Y WK SR SN S SN SN ST S NN ST S S S SN S SR S
|LARGE INTESTINE CENE S S S NN SN WU SUNR ST SN SN SN NN S S SN SR SN SN NN NS SN NN 3
RECTUM LN IR I 2 T R T T R TN S S ST SRR SR SR SENR S Y
ADENOMA, WOS
URTNARY SYSTER
KIDNEY L2 S S S N T W VL NEE EE NN SR NUE S SHE NN SR R S S S ST S
URINARY BLADDER L 2 T e I A T N S
ENDOCRINE SYSTEM
PITUITARY LI DL SN N SN WU S T SN SHE SR S-S S S-SR T S S ST

ADRENAL
CORTICAL ADENOMA

TRYROID A A T I T T T T SR TR SR T T T TR Y
C=CELL ADENOMA
PARATHYROID L A T I I . T R N T L }
ADENOMA, NOS

PANCREATIC ISLETS LN S I 2 T e D I T R S T R R S R S S Y
ISLET-CELL ADENOMA

REPRODUCTIVE SYSTEM

MAMMARY GLAND N N N X N N A NNNNWNNNMNMNNNIHNNGNNMNGNK
FIBROADENOMA

UTERUS LI I 2 T T R S S Y
PAPILLARY CARCINOMA
ADENOMA, NOS

X+

OVARY
GRANULOSA-CELL TUMOR
HEMANGIOMA

ALT OTHER SYSTEMS

MULTIPLE ORGANS NOS N N N N N N A NNNWNININININNNMNNMBMNNNNNN
MALIG,LYMPHOMA, LYMFHOCYT}S ;¥:E

Xz

i TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
¢ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C:  NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCIDENC A:  AUTOLYSIS
R:  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION g= ANIMAL MIS
t

SING
NO NECROPSY PERFORMED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

CONTROL

ARIMAL - 2] el 2} ¢ é ] - 31 33
NUMBER 4] 471 &) 5 [ 7 & 1] 1
$TUDY 4 4 4 §
3 $1 1] 3
RESPIRATORY SYSTEW
LUNGS AND' BRONCHI UYE N SN SR ST . SN TIER SR TN S SE S S S S S N S N S
TRACHEA LTI I 2 R A I [ T S S S SR I IR R A
REMATOPOIETIC SYSTEM
BONE MARROW EIE SR SN SR S SN N TR IR SR U S NN S N S S S S SN S S )
SPLEEN LIRS TR SR SR 2. S LRI SONE SN SO S S SR JONE SR JUNE. S, S B N
LYMPH NODES DR R S S S S S 3 FENE S SR SRR S JENE U JENE JHNE . SHEE SN S .
THYMUS L N . ) L I I T N I e N )
CIRCULATORY SYSTEM
HEART LRI EE TR 2R B B 4 L T T S I I I I I I
BYGESTIVE SYSTEM
SALIVARY GLAND LR SR TN SR SO SR S PEEE SRR SR S ST SENE SN SR SN TN SN . S S
LIVER LI S N S S S T TN SR NN SR SR L SR N N N S S .
BILE DUCT DR SR S S S S . DEK S JE K SN N SN W ST TN B SN N B )
GALLBLADDER & COMMON BILE DuCT N N N N + ¢ + ¢ NN N ¢+ N + N N N N + N + + N N
PANCREAS DR S-S S S S S FOE S S SN S S S K SN WL . SENE . S S,
ESOPHAGUS DI S N S SN S JEK 1 DR S S T SR S S S SEE SR SN SR SO S S
STOMACH LN S S . S SR 2 3 IR R SR S S NN SR SR SR S S S NN S N
SMALL INTESTINE LIRSS SR 2N TR N PSR SRR R T S S NN SR N S S ST N .
LARGE INTESTINE PR S SN S NN W S 1 TR S SR S S SR S SR SO SR SN S SN, S
RECTUM LI I N
ESiNoMa, NOS L L R T T R S S ST O T T
URINARY SYSTER
KIDNEY CINE IR SR TR T S S UIE S S W SR S SN S, SR SR S SN SR S S 2
URINARY BLADDER [ I R I A L R N T T I I I T R N
ENDOCRING SYSTEM
PITUITARY LIRS S S S N N 4 =+ b 4 = - & ¥ 4 4 = & 4
ADRENAL LR R R e PN
CORTICAL ADENOMA M R A
THYROID LR
C-CELL ADENOMA MR
PARATHYROID 0+t - ¢ = 4 - - - - - - - - - -
ADENOMA, KOS * * vt oot
PANCREATIC ISLETS LR NN T R T S T + 0+
TSLET~CELL ADENOMA M
REPRODUCTIVE SYSTER
MAMMARY GLAND N
FIBROADENOMA NRONONON NN N K N N N N NNNBNDNNNNNN
UTERUS L 20 IR I I R +
PAPILLARY CARCINOMA A
ADENGMA, NGS
OVARY LI B IR R R I [ R +
GRANULOSA-CELL TUMOR x A A S S
HEMANGIOMA
AL STEM.
MULTIPLE ORGANS NOS N N N N N '
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE " NN NHNHENNENNNKNNNENNS
11¢ IYPE
4 TISSVE :xmmru HEIERYSCUPICALLY 1 NO TISSUE INFORMAL
;: gﬁagénfﬂc%gsu NOT EXAMINED MICROSCOPICALLY (1] ECRgPSY.E NDFHHVDI{%YS%EIHE;JROI'OCOL
A OLYSIS
Mt HECROPSY, HO AUTOLYS1S, NO MICROSCOPIC EXAMINATION Ms: Muml MISSING
B+ NO NECROPSY PERFORHED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

R ! HEEEEE HHEEEE
lS"I‘UD; ; ; d [ M [ 6 j g 2
RESFIRATORY SYSTEM
LUNGS AND BRONCHI + +_ A PSS S S PINE SR WU S S ST SR S Y I A
TRACHEA + + A LIRS R L I T R + A
HEMATOPOIETIC SYSTEM
BONE MARROW * + A LR 2 N 1 LR S S SN ST S SN YU ST S ) v A
SPLEEN + + A 4+ 4 LR K S S S NN NN S Y T ) + A
LYMPH NODES + + A + + + £ 4+ + 4 bl L + hi + L3 + * L3 A
THYMUS + + A L L T T O I I ) + A
CIRCULATORY SYSTEM
HEART + + A LR R LN I S I T T R I + A
GIGESTIVE SYSTEM
SALIVARY GLAND hd + A 4+ + ¥ LI SR SR SR S N SN S SN S 4 A
LIVER + 4 A + 4+ 4 R SR R B . S R SR SN T 4+ A
BILE DuCT + $ A LI S 2 ) LIE S B SR S SR S S S 2 + A
GALLBLADDER & COMMON BILE DUCT N + A N _+ N N + N N N + + N N N + N N
PANCREAS + + A +_t + 4 LI BN SR SR LN R TR R . + A
ESOPHAGUS + + A LI S S 3 LI S S S SR S R N N N + A
STOMACH + + A 4+ ¢ R S N SN TN SR S N N +
SMALL INTESTINE + + A LI N S ) LI BEE TS SN S SN SN N S T + A
LARGE INTESTINE + s 4 ‘4 s $ob 4 4 4 e s s 4 4 33 & A
RECTUM + A LR I L I T T T S S Y + A
ADENOMA, KOS X
URINARY SYSTEM
KIDNEY + 4 A LR S S 3 DI S SN SN S SN S SR S S +
URINARY BLADDER + + A o+ 4+ L T R + A
ENDOCRINE SYSTEM
PITUITARY + + A -+ _+ 3 LIS SR N R R SR Y S - A
A('?OET!CAL ADENGMA + + A + o+ o+ o+ LR I T TR R TR TR T T S + A
Tgrggff ADENOMA + + A LI N L A R R T ) + A
PARATHYROID 4 - A + o+ - - L B T L R T T S, - A
ADENOMA, NOS
PANCREATIC ISLETS + + A [ L R N I T L T Y + A
ISLET-CELL ADENOMA X
REPRODUCTIVE SYSTEM
Mé?:;g:nghsng N N A N N N N N N N Ni N N N N N N N A
uEEE#Eh:?YNgARCWONA + + A + ot o+ LR B T T T R ) ; + + A
oéézigéggﬁ;ﬁu TUMOR + + A L T L T S I T S T Y + A
ALL OTHER SYSTEMS
UATIELERIA Dhvmsocyrie e | 11N 4 NN
MALIG,LYMPHOMA, HISTIQCYTIC IYPE —_—
5 s e SR cscarrcacy ol M W A Bagracn
Nt NECROPSY, HO AUTOLYSIS, KO MICROSCOPIC EXAMINATION M3 ANIHM. MISSING
83 NO NECROPSY PERFDRNED

Amosite Asbestos
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL

e HEEEEEEEEHEEEHEEERER
meses-ah : ; Tt
STUDY : ¢ 5 z : : : HE TUMORS
RESPIRATORY SYSTEM
LUNGS AND BRONCHI [RNE R S SR S, S SN WK R T JE S JUUE SH SN TN TN JHNE N SO SHEE. JU. 2N, S 119
TRACHEA TR S T Y ST A I L AT K LR R L L N A S T I 118
HEMATOPOIETIC SYSTEM *
BONE MARROW PR SR T SR SURE TN SUNY WK SN JUUK. S NS L B . . B BN, SN JNE SN . JNE 2N | 117
SPLEEN PR 2 K TR S S ST WK S S, SR SR . BT T S JEL K N NNE 2NN SN S B ) 119
LYMPH NODES PR SR T ST S BT S W NR-T SN S S S S N SN SR SN U N NS SR S 112
THYMUS O N Y R I IR S IR R I I R A B R N R I R )
CIRCULATORY SYSTEM
HEART PO O T YR 2 AT T SR N TN RN T I B A 2 R B 117
DIGESTIVE SYSTEM
SALIVARY GLAND TEEE SRR ST SR TN N WK SN N NNE N S S SN S S S . SO TR N NN S/ 110
LIVER PN ST TR S SN TEE O W NN SN NN N JEE NN SN N SEE SEE SN SNL S SN SN N 2 N KT
BILE DUCT PR S T SR T TR S WOIK SR S SR S N S SN S SN S NN JNNE . S S S Y B A T
GALLBLADDER & COMMON BILE DUCT N + N ¢ + N N A + N N N N N N N N + N N N N N NN 119
PANCREAS - b bk Ak kA F ko k4 b A+t 4+ b+ 4 - ] 118
ESOPHAGUS LR SR S S SENE SN WK B SHEK NN UK JHEE JUNC L SN BN NN, SNE SN NN N I 118
STOMACH P ST ST T S ST TN YK S SR T SR S NN S SN NN SR K N S N S 11
SMALL INTESTINE LIRSS S DU SR S W SUNC N S SN S T VU L BN SN NNE NN NN S e 117
LARGE INTESTINE P S S S W SHTTRY T S ST SOV YT JUT SN ST ST W ST S S 116
RE%E“QHA, NS ¢+ + + N ¢ 4 A+ N + ¢+ + & + + N & % & & ¢ + ¢+ 3 1|!1
URTNARY SYSTEM
KIDNEY L300 T S SUNE. S S N WK NN NS SNE SR SN NN NN LI TR S S S S 119
URINARY BLADDER L R e S A I I T T SR T IR I S N I R R Y B R}
ENDOCRINE SYSTEM
PITUITARY + ¥+ - 4 4 4+ = A F 4 = e a = = & = b b - b = = ¢ 79
‘3§§¥?EAL ADENOMA L A I N A I R R T I I R I I I R T I I R 118
2352{8 ADENOMA o+ - 4 ; I S S S T T Y 2 R I Y BT T3
P:Eé;g;}?!gos - = - ¥ ; L SR R D I T ST S T I T N I 61l
P?gf§$fléfo§EEﬁ§nA LI T T S S 2 T Y TN TR TR ST TR S AN T S 2 R T S S H!3
REPRODUCTIVE SYSTEM
MAMMARY GLAND N B NN KN NANNNNHNNNNNNNNNENNR N 1
UEEEEEhQTYNgQRCIN°"‘ LI R T T S S S 2 T T R T T SR N S S S S S Y 119}
oéézigkggﬁ;CEll TUMOR LI N T N A T SR R L T T S S T T 117:
LL OTH M
"gﬂ%Z’ffv:;as:i,"esnrnocmc e | MMM NN NN AR RN RN AR B
YIIC IYPE 1
# ANIMALS NECROPSIED
41 TISSUE EXAH[NED HéeRUSCOPICALL t HO TISSUE INFORMATION SUDMITTED
;: gsﬁgékfﬂcxni SuE EXAMINED MICROSCOPICALLY :: NECRE;;;; NO HISTOLOGY DUE TO PROTOCOL
N1 NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION Mt AKIMAL MISSI

Bt HO NECROPSY PERFORHED
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TABLE D2,

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED
AMOSITE ASBESTOS IN THE DIET

AMOSITE

ANTMAL §T o 0 0 o o] ¢ 8] o[ ¢ 1
NUMBER 111 2| 3 41 4| ¢ 5177 8 1
it 213 11 21 3 2
WEEKS ON o] ot © ol of 0 []
STUDY 71 | 4 3 6t 71 7 4 6] 6
[ 4] 6] 7 2 11 1] 8] 31 9 3 9] 2
TNTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE LY T L I N 2R S R T N ST S SR K S I I B T T I )
FIBROSARCOMA '
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L S S T T T T S T 2 T T T I TR T S S
FIBROSARCOMA, METASTATIC
TRACHEA L R I S N R T R T I TR T T S R
HREMATOPOIETIC SYSTEM
BONE MARROW LI S S SR NN SN NN SR SR SR S SR NN NN SR U NN SN K SN, S SEE S S
SPLEEN L R I I R T R N R T R I R S R
FIBROSARCOMA. METASTATIC
HEMANG
HEMANGIUSARCOHA X
LYMPH NODES L R I I R I I R O N I R
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
THYMUS L B T e I T BT R T T 2 I S R T
CIRCULATORY SYSTEM
HEART L T T T e S R R R I I R I S A
DIGESTIVE SYSTEM
SALIVARY GLAND CIUNY WHE S S S S JNE S SO N S L SN SR S SR ST SN S S SN S SN S
LIVER LY R S TN U S S, SRR S S SR SUUE JEEE SHEE ST SR SR SUNK SR L S S S
BILE DUCT LY S S ST S SN S AU SR N S NN NN N S S S NN K R S SR S
GALLBLADDER & COMMON BILE DUCT A A N+ N o+ N N N N N N N N N + + N _+ + + N N + N
PANCREAS N W S S BN TR N R JUR SN SN SR SN SR ST NN SN TN T ST S S
ESOPHAGUS LI SN S S S SN NN S SN NUR SR ST S ST S ST ST ST TR S T
STOMACH LAY R I T I R R L T T S S +
PAPILLOMA, NOS . vt M
SMALL INTESTINE LB N N SN SR SO N NS NS NS SR K S SR SN T ST S TR N T T Y )
LARGE INTESYVINE LI W N ST S U S S L R ST ST ST S ST K ST T T S N S
RECTUM + AL A I B L R A R I T T T T ST T TR T S S
SQUAMOUS CELL PAPILLOMA
URINARY SYSTEM
KIDNEY L R O I I B I S T T I S ST SR T SH S P
SARCOMA, NOS, METASTATIC
URINARY BLADDER LA T R A N R R N T T T T T TS
TRANSITIONAL-CELL PAPILLOMA
ENDOCRINE SYSTEM
PITUITARY LA LN NS S NN SR SN SN SN ST S SR S T ST S S S T TS
ADRENAL A T R A A T T A I T T T T ]
CORTICAL ADENOMA * .; AR
PHEQOCHROMOCYTOMA
THYROID LA N N L T I R T Y + 4
C-CELL ADENDMA * AR
C-CELL CARCINOMA
PARATHYROID LA T T T T S L JEEE ST TR T S S S Y
ADENOMA, NOS
PANCREATIC ISLETS LA T B A 2 A I I D T S I T TR T U Y + +
ISLET=CELL ADENOMA ' v
REPRODUCTIVE SYSTEM
MAMMARY GLAND N A N N N N N N N N N N N N N N N N N N N N N N N
VAGINA H A H N N N N N N N
PAPILL N N N N N N N NN NNNNN
UTERUS LN T I L T T T T T T S T Y
PAPILLARY CARCINOMA M
OVARY LA R S 2 R R TR R N S TER T SO, *, LR
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N A N N N N N N N N N
TASTATIC N N N N N N N N NNNNWNN

NO TISSUE INFORMATION SUBMITTED

+1 TISSUE EXAMINED MICROSCOPICAL :
;i REQUIRED TISSUE NOT EXAMINED HicRoscoPICALLY ¢ NECROPSY, NO WISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCI :

© NECROPSY. NO SUTOLYSIS, NO MICROSCOPIC EXAMINATION Mi  ANIMAL MISSING

N NE ’ s18: B: NO NECROPSY PERFORMED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

AMOSITE

ANIMAL T 1] 11 W 17 ff §f 1] §f tf @ I I L
NUMBER 1] 1} 2 31 3) 3| ¢ 4] 5 6! 6| 6] 7| 7| 7| 8} &} & 9
21 .31 1 h] 11 21 31 1} 21 31 ¢ 1
EXK o[ of ¢ [] o[ o of o of 0] 0 (1]
HHEEHEHHEEHHHHHHEEEE
NTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE L o+ R R S TR T T T T N
FIBROSARCOMA
RES TORY SYSTEM
LUNGS AND BRONCHI LR R o+ 0+ I T T S R N I
FIBROSARCOMA, METASTATIC
TRACHEA LN o+ o+ 4 L L I I I I A R
HEMATOPOL SYSTEM
BONE MARROMW L . 2. 4+ o+ + DR NS S S S SN S N ST SN SN B S
SPLEEN + b+ L B L I I T I B R I 4
FIBROSARCOMA, METASTATIC
HEMANGI DM, X
HEMANGIOSARCOMA
LYMPH NODES + o+ + 4+ LR [N I I I DR TR I SRR I 2 2R
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
THYMUS - o+ & - L2 T I [N 2 T ST T I IR I B I 2
CIRCULATORY SYSTEM
HEART + &+ 4 + ¢+ 0k [ S A I I T I
DIGESTIVE SYSTEM
SALIVARY GLAND L . S ) 4 4+ RN L S S N S ST S S N SN S SN I,
LIVER IR S S ) LR S N 3 R SR S S SN JHNE SN W SN SN SO S .
BILE DUCT 34+ 4 LIRS N DIEE SO SN T S SR N SR N S SN N S
GALLBLADDER & COMMON BILE DUCT + B N _N N NN ¢+ N N N N N N + N + N <+ + N N +
PANCREAS LIV S 3 CIE SR 2 3 LI S S JUUR SEEE ST SN R . SN N S S S )
ESOPHAGUS $ +_+ ¢ ¢+ 4+ LI S S NN SIS NS TN S S TR N S 2 U
STOMACH + O+ 4 LI R I N I I T T D R I R I R
PAPILLOMA, NOS
SMALL INVESTINE LI S ) LI S LIRS S SR S S S R SR SR SR S S S 1
LARGE INTESTINE LI . N ) + 4+ o+ PR SO ST SN S ST SN ST S T SO S S S
RECTUM + b+ ¢+ + + N LI S I I I I T I R R
SQUAMOUS CELL PAPILLOMA
URTNARY SYSTEM
KIDNEY LR I 0+ o+ 4 LI I I 2 T I I I R R R B IR
SARCOMA, NOS, METASTATIC
URINARY BLADDER + 0+ 0+ b s L R 2 I I IR R I I I B
TRANSITIONAL-CELL PAPILLOMA
ENDOCRINE SYSTEM
PITUITARY - &+ 4 ¥ = o+ L BT S NS S SR N, SR SN SN . N N
ADRENAL + o+ ¢ + o+ o+ L 2 I T T T 2 T I R )
CORTICAL ADENOMA
PHEOCHROMOCYTOMA
THYROID [ R A L B L R A
C-CELL ADENOMA X X
C-CELL CARCINOMA
PARATHYROID L B I + - =t I T I T )
ADENOMA, NOS
PANCREATIC ISLETS + O+ ¢ ¢ b+ L R T I T T T R R
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTER
MAMMARY GLAND N N N N N_N N N N _N N N N N N N N N N N X N
VAGINA . N N N N N N N N N N N N NN N N NNNNNNN
UTERUS + ¢ v L I [N TR 2N T ST T T L DR RN I A
PAPILLARY CARCINOMA -
OQVARY + + o+ s o+ o+t F O R S N I I O
ALL DTHER SYSTEMS
MULTIPLE ORGANS NOS N N N NN NNNN N N N N N N N N N NNNSN NN
JASTATIC
41 TISSUE EXAMINED MIERUSCOPICALLY t |0 TISSUE INFORMATION SURMITTED
-1 IEQGIRED HSSUS NOT EXAMINED MICROSCOPICALLY C: ‘25?5%;;; N0 HISTOLOGY DUE ro PROTGCOL
Xt TUHOR INCIDENC .
S, NO CROSCOPIC EXAMINATION M AHIMAL MISSIHG
N: NECROPSY, HO AUTOLYSIS, 1§ 1 AR EEROPSY PERFORMED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)

AMOSITE

ANIMAL 12 2] 2 2] 2] 21 2] 2] 2] 2] 2 2) 2 2] 2] 2] 2] 2] ¢} 2
NUMBER S| 0 01 1 i 2| 2f 2] 3| 3 4 41 8 5| 61 61 6] 7| 2t 7
3| 1 311 il 2l 31 12 1 3 3 1 3|41 213
WEEKS ON [T [ 13K g of of ot of 0 [ [ 1] o7 of of o] o[ o} ©
STUDY 4] 5 6] 6 51 5| 6] 5t 2] 7 § 8| 3 6| «| 67 72| 5] 6| 1
41 8 9l 2 21 95 0] el 5% 7 2 91 8 4] 91 9] 31 5
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE + A A S S
FIBROSARCOMA
RESPIRATORY SYSTEM
LUNGS AND BRONCHI A LR S
FIBROSARCOMA, METASTATIC
TRACHEA A L
HEMATOPQIETIC SYSTEM
BONE MARROW 4 b2 . B, 3.
SPLEEN A LR SR I A
FIBROSARCOMA, METASTATIC
HEMANGIOMA
HEMANGIOSARCOMA
LYMPH NODES A LA S L
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
THYMUS A LA S A
CIRCULATORY SYSTEM
HEART A L A
DIGESTIVE SYSTEM
SALIVARY GLAND A A A 3 4+ &
LIVER Iy A A L S S N
BILE DUCY + A A A LA S B N
GALLBLADDER & COMMON BILE DUCT N A A A N N_N +
PANCREAS + A A A CEE SR S )
ESOPHAGUS + A A A LS S S SN
STOMACH A A A + O+ o+ o+t
PAPILLOMA, NOS
SMALL INTESTINE A A LI S S S )
LARGE INTESTINE A L I S N
RECTUM ) A LR I
SQUAMOUS CELL PAPILLOMA
URINARY SYSTEM
KIDNEY A + o+ o+ e 4
SARCOMA, NOS, METASTATIC
URINARY BLADDER A + o=t o+
TRANSITIONAL-CELL PAPILLOMA
ENDOCRINE SYSTEM
PITUITARY A o+ o+ o+ -
ADRENAL A L
CORTICAL ADENOMA
PHEQOCHROMOCYTOMA
THYROID A L B
C~CELL ADENOMA
C-CELL CARCINOMA
PARATHYROID A + o+ o+ -
ADENOMA, NOS
PANCREATIC ISLEVS A L R
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND A NN N N
VAGINA N N A N N N N N N K
PAPILLOMA, NOS
UTERUS
PAPTLLARY CARCINOMA A Yoy v
QvARY A LI I
ALL OTHER SYSTEMS
MULTIPLE QRGANS NOS
——EIBROSARCOMA, METASTATIC A AN NN KNN
+t TISSUE EXAMINED MIERUSCUPICALLY 0Tl HFORMATION SURMITTED
ot REQUIRED TISSUE NOT EXAMINED MICROSCOPICA
%t TUHOR THCIDENGE Lty 5 gf 0 HISTOLOGY DUE TO PROTOCOL
Nt NECROPSY, HO AUTOLYSIS, NO MICROSCOPIC EXAMINATION A
0 NECROP

Amosite Asbestos




TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED)  AMOSITE

“ANIMAL 2 3 3( 3 3 3 3
HUMBER : $ 1| 1] 1) 2 : H 7
WEEKS ON [
STUDY 4 ‘ 4
2 -] 1
TNTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE o+ + PRSI 2 IR ST T ST S SN B S N R
FIBROSARCOMA X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI + + 0+ + M F F MY e A
FIBROSARCOMA, METASTATIC X
TRACHEA + o+ + + 0+ + + M+ + + o+ o+ MO+ o+ A
HEMATOPOIETIC SYSTEM
BONE MARROW + 4 + [N . B JEE SEE SR S ST SN SIS L SN SN S N
SPLEEN + o+ + L P EE TR I S SR R . D R I I B U A
FIBROSARCOMA, METASTATIC X
HEMARGIOMA
HEMANGIOSARCOMA
LYMPH NODES + ¢ + PRI T T S ST I S T . T I R Y S
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISYIOCYTIC TYPE
THYMUS + 0+ - 0+ = = M+ + 4+ 4+ o+ e M+ o+ - A+
TIRCUCATORY SYSTEM
HEART + 0+ + P T S R DK S TR R . DR I I I . A
DIGESTIVE SYSTEM
SALIVARY GLAND $ - + b+ v M 4 & ¥ 4 M+ ¢ b A+ b
LIVER 4+ + PSSR SN S . B SR NN ST NS NS SN S . B S B SN Y W )
BILE DUCT + + PN R SOE S . WL ST SN S S S N S . B N 4 A 4 ¢
GALLBLADDER & COMMON BILE DUCT NN N N ¢ N N M N ¢ + ¢+ ¢+ + N M N N + N_A + N
PANCREAS 4+ + £ % &+ M+ o+ ¢+ 3 + M ¢+ o+ & A+ ¢
ESOPHAGUS 4+ + 4+ M o+ ¢+ ¢+ + M+ o+ s+ A 4
STOMACH + o+ + LI S IR R 2UE TEE TR . B ST S R Y Y
PAPILLOMA, NOS X
SMALL INTESTINE i+ + + 4 & b MO+ o b+ b+ M o+ ¢ b+ A+ ¥
LARGE INTESTINE +_+ + L S N . R S S N S N S N . UL S N S S S N
RECTUM + 0+ + LI I . I T I T D I 2 R I 2 R Y S
SQUAMOUS CELL PAPILLOMA
URTNARY SYSTEM
KIDNEY + 0+ + I O T SR T TR 2 . R T B Y W
SARCOMA, NOS, METASTATIC
URINARY BLADDER + 0+ - L . I T D T T T I A R I R R TR
TRANSITIONAL-CELL PAPILLOMA
ENDCC SYSTEM
PITUITARY + ¢ 3 = ¥+ M o~ b+ b - b = M - ¢ + & A - 4
ADRENAL + o+ + L R . T I S T R DT I R S Y TR e
CORTICAL ADENOMA
PHEOCHROMOCYTOMA X
THYROID -+ + L N . D T D T T TR 2 D B R SR W
C-CELL ADENOMA
C~CELL CARCINOMA
PARATHYROID -+ + L R IR B R I I . I I R e e
ADENOMA, NOS
PANCREATIC ISLETS + 4 + L A . T R R R Y T
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND N_H M N N N _H M N8 N N N N N N N N N N A N N
VAGINA N N N N N N M N N N N NN NMNMNNKNMNANNK
UTERUS + o+ + LR ¢+ 4
PAPILLARY CARCINOMA " M N
OVARY + o+ + L 2 I R R e O I R I I R N
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N NN N N
ASTATIC N H N N N M NN NNNANN
8 ”SSI)E EXAH]NEIS Hé!ROSCUPICA LY NG TISSUE INFORMATION SURMITTED
=1 REQUI HSSUE HOT EXAMINED MICROSCOPICALLY C: HECROPSY, NO HISTOLOGY DUE TO PROTOCOL
Xt TUHOR U 1DEI A3 _ AUTOLYSIS
N1 NECROPSY, KO AI.II‘III.YHS. N0 MICROSCOPIC EXAMINATION M1 AHIMAL MISSING
81 HO NECROPSY PEKFGRHED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

ANIMAL 3 LYK} &7 4T 47 & LK ] 4] 4
NUMBER e 9 BEBIBIR: UEIRIR 717
WEERS ON
STUDY b : 6 6 4
IN UMENTAR M
SUBCUTANEQUS TISSUE FE T T ST S S R TR T YT S Y TR SR K N 2 T Y W I B
FIBROSARCOMA
SP RY SYS
LUNGS AND BRONCHI L T I N T T TR T R TR I S 2 TR I Y U R B
FIBROSARCOMA, METASTATIC N
TRACHEA L I T T BT O T T T R N N 2 Y U B
HEMATOPOIETIC SYSTEM
BONE MARROW U SR S SO . K R N SN S SR NEE N SR S NN N N S B SN S AN S

SPLEEN
FIBROSARCOMA, METASTATIC
HEMANGIDMA

HEMANGIOSARCOMA

LYMPH NODES [ S I N T T T T Y U O TR T R R N R B R W I

PALIG LYNRUomA, RISTIOCYTIE TYPE X

THYMUS L 2 I T DR R I ST TR R R I A T I Y TR
CTRCULATORY SYSTEM

HEART LR SN I 2 TR T I R T U R 0;+ L S S T Y TR I B
BIGESTIVE SYSTER

SALIVARY GLAND IV SHIE S N SR U SR ST SN SR SR S S S S S SN S S W S . )

LIVER LSS S S ST SN SR S N SN WK S SN SUNE SUNE N S S SN SN S UL S S

BILE DUCT LIEE SR SR AL SR S SR R S 2N W S SUE SR SR UK ST SR SN S WY S N S

GALLRLADDER & COMMON BILE DUCT LN M N + N W W N ¢ N A N + M ¢ W W N s N 8 A N +

PANCREAS L B N S SERUL L R Y W SR ST SN NNE SN S SEE SN SN NN SN SNE S

ESOPHAGUS S N S SO NEE R SN NN NN SN NN K SN N SR SR SN SR NN SN YA SN N 3

s;ggéfrom' NoS L L e Y T I S S Y S S P S

SMALL INTESTINE LI SN S N N N NN S NN TNV S NEE NN SN N S NN NN SN NN N W S )

LARGE INTESTINE LB S S B N SNE S TR N NS SR SR S SN S S S SN ST N YN SN N

L I R Y T I T I T T T S S S S

RECTUM
SQUAMOUS CELL PAPILLOMA

ARY $YS

KIDNEY
SARCOMA, NOS, METASTATIC

URINARY BLADDER L 2 R + - - 4

TRANSITIONAL-CELL PAPILLOMA A A
ENDOCRINE SYSTEM

PITUITARY o=+ & F o+ o+ =+ A = = 4 ¥ = 4 = = - 4 A $ - 4
ADRENAL LI I IR T T T R T 3 +

CORTICAL ADENOMA A Byt :( A e
PHEOCHROMOCYTOMA

THYROID L N I T T I + 4+ + 0+ +

C-CELL ADENOMA A * * ¢ ; A e
C-CELL CARCINOMA X

PARATHYROID L A S 3 - - - - - -
ADENGOMA, NOS * A et M
PANCREATIC ISLETS LK SR BN N TR T I I 3

ISLET-CELL ADENOMA AL S
REPROBUCTIVE SYSTEM

MAMMARY GLAND N N N N N N N N N N A N N N N N N N N N N A + N
VAGIRA ® N NN NN

PAPILLOMA. NOS N NN AN B N N N N NNNNJ AWNNN
UTERUS LA I I R 2 LI )

PAPILLARY CARCINGMA A MRS
OVARY LA I S A I D I R TR IR S R R T T T S S Y ‘0 +

ATT OTHER SYSTEMS

MULTIPLE ORGANS NOS N N N
LTIeLE e MWK NN N N AN NN NN N KN NN AN KN
41 TISSUE EXAMINED MLEROSCOPICALLY t NO TISSUE INFORMATION SUDMITTED
;1 REQIRED T1SSUE NOT ERANINED RICROSCOPICALLY ¢t ‘chnfrsR NO HISTOLOGY DUE T PROTOCOL
)
1 NEC OLYSIS, NO MICROSCOPIC EXAMIKATION Mo ANIMAL H1SS
Nt NECRORSY, Ho.A4r ' ¢ " I S—
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

ANIMAL 8] & [] 4] &f 5 3] 51 3 3
NUMBER ; ’ 1 ¢
'] 9f ¢
STUDY &) 4| 7 6 [ 4 ]
81 512 4 6l 2 91 ¢
THTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE + N +# + + M A ¢+ N + & + + ¢+ + + 4+ + %+ N + + + N +
FIBROSARCOMA
RESFIRATORY SYSTEW
LUNGS AND BRONCHI I R N I I IR T I T I A I R R K T I S SR K A
FIBROSARCOMA, METASTATIC
TRACHEA L . I U R N N 2 2 e I I IR I I R S A 4
HEMATOPOIETIC SYSTEM
BONE MARROW N S E NN S . S WO NN S SR NS NG SEE ST NN SNE SEE SNL BT N SN B

SPLEEN
FégROSARCDHA. METASTATIC

A
HEMANGIOSARCOMA
LYMPH NODES L N S Y U T BT ST I N S 2 IR IR I I A
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X
THYMUS L R I S e I T R I I
CTRCULATORY SYSTEM
HEART L S . I T T R e e R e e N 2 T I e e I B
BIGESTIVE SYSTEM
SALIVARY GLAND LR NS N S | Y W NN N NS SN S L BN SN R TR N N ) L
LIVER IR . SR N . WY SN N SR K S SN S, SN SN SN SHNE SN SN SN JUNE SN SN S
BILE DUCT L S SN S . B R SN SN SN NS S N SEE R NN NEE NS SN NN R NEE NS N
GALLBLADDER & COMMON BILE DUCT R N B N N M A ¢+ N + N N N N N N N N N + N N + N N
PANCREAS $ 4 = % ¢ M A b -4 & 4 ¢ 4 4 4 b+ + 3 = + 4+ ¢ 4
ESOPHAGUS + ¢ LR SN . BN W SN S N S SN SN SN SN N SN SN NN SR S S S
STOMACH [IEE IR S T . Y TR I I T T S R AR I 2R T R I R R I
PAPILLOMA, NOS X
SMALL INTESTINE LIRS S S S . N WO S N SR SUNE S N SN SN SN ST S S W N SN B
LARGE INTESTINE LR S SO S S . IO WL L. SN . SN SN K SN R S JHNE SR ST JNNY SRNE SN SHNE SN
RECTUM LN R AR A+ N + + % + & + & + + ¢+ + + % + + +
SQUAMOUS CELL PAPILLOMA
ARY SYSTEM
KIDNEY LI 2 I T Y UL T I R TN SR 2N T T DR 2 SR TR R I R B
SARCOMA, NOS, METASTATIC X
URINARY BLADDER L R . Y T ST T T ST R DRE I T R IR A T R I A
TRANSITIONAL-CELL PAPILLOMA
ENDOCRINE SYSTEM
PITUITARY -t = 4+ + M A - 4 ¥ = b b = = b e = ¥ = 4 = = b ¥
ADRENAL [ N . Y T DT I DR I I I 2 I IR IR IR R I N I e
CORTICAL ADENOMA
PHEOCHROMOCYTOMA
THYRCID L . Y T T S ST I S T O T S S S
C-CELL ADENOMA
C-CELL CARCINOMA
PARATHYROID L L, I U R B S R I I T R T S T B )
ADENOMA, NOS
PANCREATIC ISLETS LR I U D T I IR SRR A I T L S B I B R R I
ISLET-CELL ADENOMA
0DU! YSTEM
MAMMARY GLAND N N _N_N N M A N N N M N N N N N N N N N N N N NN
VAGINA N N K N N M A NNNNNMNNNMNNMNENNNNMNNNMNNN

UTERUS
PAPILLARY CARCINOMA
OVARY 0#-4¢MA+¢0.000-¢#0+++400-+

AL H YSTEMS

MULTIPLE ORGANS NOS N N B N NM A N N N N NN NN NNNANNNKNMNNMNINN
——FIRROSARCOMA, “METASTATIC
4t TISSUE EXAMINED MIERUSCOPICALLY t NO VISSUE INFORMATION SUBMITTED
=1 REQUIRED 1ISSUE HOT EXAMINED MICROSCOPICALLY C: ¢ NECROPSY, NO KISTOLOGY DUE TO PROTOCOL
Xt TUHOR IHCIDENCE At AUTOLYSIS
Nt NECROPSY, ND AUTOLYSIS, RO MICROSCOPIC EXAMINATION Mi - ANIMAL MISSING
Bt- HO NECROPSY PERFORMED
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TABLE D2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) AMOSITE

ANTMAL ST 5[ 31 5 3 6 €] o] 6T 6] ¢ ¢ [ 3K}
NUMBER 717171 8 9 o] 1} W ) 2 3 H [
11 21.3 3t 31 9 i 1
WEEKS ON ¢f o] 0 o] 0 [ 2] 0 []
STUDY 41 71 7 6 61 7 5{ 2|0 [ 5
11 of 1 8 11 8 116 51 20 81 61 7 1t 2
TNTEGUMENTARY SYSTEM
SUlCUTANEOUS TISSUE + +# ¢+ N + + N + N N + N + + + + + + & ¢ ¢ + + + +
FIBROSARC
RESPIRATORY §7§TEﬁ
LUNGS AND BRON T L S TR T R SR T S 2K SRR T Y U I I 2 I I T B B
FIBROSARCOMA, HETASTATIC -
TRACHEA LR A T 2 I S T IR O 2 2 TR R 2 U B I A SN TN 2 D B
REMATGPOIETIC SYSTEM
BONE MARROW + + + + + + 3 + + * + + 4 L] + + + e + * + + + + +
SPLEEN L A I I I I I I I R I RN 2 e
FIBROSARCOMA, METASTATIC
HEMANGIOMA
HEMANGIOSARCOMA X
LYMPH NODES T I T I I S I S N 2 R I L I R R A
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE X
THYMUS L T S 2R T T T S TR 2 N S TR ST S B B
CIRCULATORY SYSTEM
HEART I N R I e e I A A B N N
BIGESTIVE SYSTEN
SALIVARY GLAND LR N S JUNE S ST NS ST SN N N UK SN TN SN W JUUE N N SN NEE NS S B
LIVER LR SN S SR SR S U AR S S SN SN S N N N NN S S DL 2N N BN N
BILE DUCT DRSS T S SR R SN S N N N SR S SO N SN SN SN N TN SN S N N
GALLBLADDER & COMMON BILE_DUCT N # N N N N + + N N N N N N N N N N + + N N N N +
PANCREAS DEEE ST SR S S U SR S S NN S S S SN SHE S SN SN S ST S T S S |
ESOPHAGUS LI SR S SN AR NN SN SN WEE NN R SN VN NN NN W YR SR R N NN L SR T 1
STOMACH . T Y
PAPILLOMA, NOS
SMALL INTESTINE LK S S BN NS S B NN SR NS SEL NN SN S UHE S NS NN SN R R N S )
LARGE INTESTINE LIRS S SN S NN S NN NS NN SEE S NN SR SR N S ST S S S NP, S N

RECTUM
SQUAMOUS CELL PAPILLOMA

URTNARY SYSTEM

KIDNEY LR L R I R I T T T I S AR S BT R N R S I I R
SARCOMA, NOS, METASTATIC
URINARY BLADDER LA I AL A N N T T T D S S R I S I SR R IR IR T R R

TRANSITIONAL-CELL PAPILLOMA

ENDOCRINE SYSTEM

PITUITARY [ SN S DS S NS - - S . S-S S R S SR S 1
ADRENAL LI S T I T I I N L T T A T I Y S I I T T T R B 4
CORTICAL ADENOMA X X X
PHEOCHROMOCYTOMA
THYROID L I T 2 T T T I T N 2 T R S Y
C-CELL ADENOMA
C-CELL CARCINOMA
PARATHYROID L L T I IR TR R R B R Y N . A A T T T S
ADENOMA, NOS
PANCREATIC ISLETS L T I I N S 2N I T D T S O 20 R T T R T 3
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND H N N N N N N N N N N N N N N N N N N N N N N N N
N N NN NNNNN N N N N N NNNNNWNNNN

VAGINA
PAPILLOMA, NOS s

UTERUS L AN I N N B 2 R IR R 2R T I
PAPILLARY CARCINOMA v ‘ Py

OVARY L . O I DR A I 2R N R S 2R S T S T S S S
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N NN NNNN N
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