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NOTE T O  T H E  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 d o  
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 a t  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 (30 1496-1 152). 

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, V A  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 CHRYSOTILE ASBESTOS 

ABSTRACT 

Carcinogenesis studies of short range (SR), intermediate range (IR), or intermediate range chryso- 
tile asbestos in combination with the intestinal carcinogen 1 ,Zdimethylhydrazine dihydrochloride 
(DMH) were conducted with male and female Syrian golden hamsters. Both forms of chrysotile 
asbestos were administered at  the concentration of 1% in pelleted diet for the entire lifetime of the 
hamsters starting with mothers of the test animals. Group sizes varied from 125 to 253. Starting at 6 
weeks of age, male and female hamsters in the intermediate range chrysotile/ DMH study were given 
oral doses of DMH (4 mg/kg) every other week for a total of 5 doses. There was no adverse effect on 
body weight gain or survival by either form of asbestos or by asbestos in combination with DMH. 

A significant increase (P< 0.05) in adrenal cortical adenomas was observed in male hamsters 
exposed to SR and IR chrysotile asbestos and in females treated with IR chrysotile asbestos when 
compared to the pooled control groups (males: pooled controls, 25/466,5%; SR chrysotile, 26/229, 
11%; IR chrysotile, 24/244, 10%; females: pooled controls, 15/468, 3%; IR chrysotile, 18/234, 8%). 
However, statistical significance was lost when these dosed groups were compared with concurrent 
control groups (males: SR control, 7/ 115,695; IR control, 7 /  115,695; females: SR control, 4/112,4%; 
IR control, 6 /  118, 5%). 

The results of the combination study (IR chrysotile plus DMH) did not yield a significant increase in 
tumors above the background level observed in the DMH group alone or in the untreated control 
group. The DMH failed to yield a background level of intestinal tumors high enough to provide a valid 
test of the cocarcinogenic potential of chrysotile asbestos. For this reason, the cocarcinogenic potential 
of orally administered asbestos should be considered untested. 

Under the conditions of these studies, neither short range chrysotile nor intermediate range chryso- 
tile asbestos was carcinogenic when ingested at  1% levels in the diet by male and female Syrian golden 
hamsters. While there were increases in the rates of adrenal cortical adenomas in male and female 
hamsters exposed to intermediate range chrysotile asbestos compared with pooled control groups, 
these incidence rates were not different when compared with the concurrent control groups. Addition- 
ally, the biologic importance of adrenal tumors in the absence of target organ (gastrointestinal tract) 
neoplasia is questionable. The cocarcinogenesis studies using IR chrysotile asbestos and 1,2- 
dimethylhydrazine dihydrochloride were considered inadequate because there was no increase in 
intestinal neoplasia in the DMH group. 

7 Chrysotile Asbestos 



CONTRIBUTORS 
National Toxicology Program 

P.O. Box 12233 
Research Triangle Park 
North Carolina 27709 

0 Evaluation of experiments, interpretation of results, and report of findings: 
Dr. Ernest E. McConnell (Chemical Manager) 
Dr. Joseph K. Haseman 
Dr. James Huff 
Dr. John A. Moore 

0 Conduct of Study: 
Illinois Institute of Technology Research Institute 

The carcinogenesis bioassay using Syrian golden hamsters was begun in 1977 and terminated in 
1979. 

Dr. Patricia Holmes-Principal Investigator 
Ms. Josephine Reed-Quality Assurance 

0 Pathology Evaluation: 
Illinois Institute of Technology Research Institute 

Dr. John Rust 

0 Pathology Quality Assurance: 

Experimental Pathology Laboratory 

Dr, W.M. Busey 
Dr. James Proctor 

0 Format, Typing, and Collation: 
Ms. Beth H. deBrito 
Ms. Ethel Gilchrist 

0 Report Review: 
NTP/NIH Staff Peer Review Committee 

Dr. J. F. Douglas 
Dr. C. K.  Grieshaber 
Dr. L. Hart 
Dr. J .  K. Haseman 

NTP Pathology Working Group 
(14 November 1980) 

Dr. Gary A. Boorman 
Dr. Bhola N. Gupta 
Dr. Larry Lomax 
Dr. Ernest E. McConnell 
Dr,  Gerd Reznik 
Dr. J. Stinson 
Dr. J. Ward 

Ms. Sheridan Jameson 
Ms. Geraldine Wandrisco 

Dr. J .  E. Huff 
Dr. E. E. McConnell 
Dr. J. A. Moore 
Dr,  R .  W. Tennant 

Chrysotile Asbestos 8 



REVIEWERS 

National Toxicology Program Board of Scientific Counselors’ 
Technical Reports Review Subcommittee 

Margaret Hitchcock, Ph. D. (Chairperson) 
John B. Pierce Foundation Laboratory 
New Haven, Connecticut 

Curtis Harper, Ph. D. Alice S. Whittemore, Ph.D. 
Associate Professor of Pharmacology Biostatistics 
University of North Carolina 
Chapel Hill, North Carolina 

Stanford University School of Medicine 
Palo Alto, California 

Subcommittee Panel of Experts 

Roy Shore, Ph.D. Svend Nielsen, D.V.M., Ph.D. 
New York University Medical Center 
New York, New York 

Professor of Pathology 
The University of Connecticut 
Storrs, Connecticut 

Norman Breslow, Ph.D. 
University of Washington 
Seattle, Washington 

Joseph Highland, Ph.D. 
Environmental Defense Fund 
Washington, D.C. 

Frank Mirer, Ph.D. (Principal Reviewer) 
International Union, 
United Auto Workers 

Detroit, Michigan 
Sheldon D. Murphy, Ph.D. 

Professor of Toxicology 
University of Texas Medical School 
Houston. Texas 

Bernard A. Schwetz, D.V.M., Ph.D. 
Toxicology Research Laboratory 
Dow Chemical U.S.A. 
M id land, Michigan 

James Swenberg, D.V.M., Ph.D. (Principal 
Reviewer) 

Chief of Pathology 
Chemical Industry Institute of 

Research Triangle Park, North 
Toxicology 

Carolina 
Gary M. Williams, M. D. 

Chief of Experimental Pathology 
American Health Foundation 
Valhalla, New York 

9 Chrysotile Asbestos 



SUMMARY OF PEER REVIEW COMMENTS 

On June 23, 1981, this technical report on the carcinogenesis studies of chrysotile asbestos under- 
went peer review and was approved by the National Toxicology Program Board of Scientific Counsel- 
ors’ Technical Report Review Subcommittee and associated Panel of Experts at  an open meeting held 
in Building 10 1, National Toxicology Program, Research Triangle Park, North Carolina. 

Dr. Swenberg, as a principal reviewer, agreed with the conclusions that the ingestion via the diet of 
short range (SR) or intermediate range (IR) chrysotile asbestos was not carcinogenic in male and 
female Syrian golden hamsters. The asbestos was made available in pelleted diet, 1%, forthe lifetime of 
the hamsters. While there were significant increases in the rates of adrenal cortical adenomas in male 
(SR or IR) and female (IR) hamsters exposed to chrysotile asbestos compared to pooled control 
groups, they were no longer significant when contrasted to the concurrent control groups. Addition- 
ally, the biologic importance of adrenal tumors in the absence of intestinal or mesothelial neoplasia is 
questionable. Combination studies using IR chrysotile and 1,2-dimethylhydrazine (DMH) were 
considered inadequate because of the lack of an increase in intestinal neoplasia in the DMH group. 

Dr. Swenberg said that several aspects of the study conduct and reporting could use more attention: 
missexed animals; fluctuations in animal body weights; information on the DMH experiment; 
non-tumor pathology; and more detailed review of the clinical records for autolyzed or cannibalized 
animals. 

As a second principal reviewer, Dr. Mirer emphasized the variations in duration of exposure in the 
absence of terminal sacrifice, which differs from past or standard experimental design. He noted there 
were large differences in median fiber length for both SR and IR as measured by electron microscopy 
versus light microscopy; this difference may relate to the distribution of fiber sizes found in the diet 
samples. He reiterated the inadequacy of the DMH studies in that a literature report indicated a higher 
incidence of hemangiomas and hemangiosarcomas in DMH-treated hamsters than were seen in the 
current study. Dr. Mirer asked for available references to studies in hamsters of asbestos exposure by 
other routes of administration. He emphasized again that the nature of the test material is most 
important before meaningful conclusions can be made. 

Dr, Williams suggested that the DMH studies may have been inadequate because theDMH was not 
appropriately buffered to prevent decomposition. He asked that summary data be included from an 
EPA report showing various forms of asbestos to be inactive genetically (Reiss et al., 1979). Dr. Mirer 
elaborated further on experiments not done which might have aided interpretation of the results. One 
had to do  with uptake and translocation of asbestos fibers in the body, while the other related to 
whether asbestos pelleted in diet is available to be absorbed and/or  translocated in the same way that 
asbestos suspended in drinking water would be. 

Dr. Moore, NTP, said there was disagreement between the original pathologist and the Pathology 
Working Group for both this report and the amosite 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 there should at  least be a statement to the effect that the findings are available on 
request. 

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

The term asbestos has a commerciallindustrial 
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. I he essential character- 
istic of asbestos minerals is their fibrous nature. 
The gross fibers 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 chryso- 
tile, amosite, and anthophyllite exposure; 
animal studies also implicate crocidolite. 

Excellent reviews of thecarcinogenicand 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 possible peritoneal mesothelioma in 
occupationally exposed populations may be a 
consequence of direct fiber ingestion or inges- 
tion of inhaled fibers cleared from the nasal or 
tracheobronc-hus portions of the respiratory sys- 
tem 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 
45% to have detectable levels of asbestos 
(Millette, 1979). Forty-one cities had asbestos 
concentrations 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), presence of natural ser- 
pentine or amphibole deposits in water sheds 
(Seattle, Washington, and San Francisco, Cali- 
fornia), or, under certain conditions, through 
the use of asbestos-cement pipe by municipal 
water supplies(EPA, 1980). In the latter instance 
erosion of fibers is associated with the “aggres- 
siveness” of the water, a term representing a 

mathematical expression of pH, alkalinity, and 
calcium content. Approximately 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, 
Cooper et al., ( 1  979) 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. (1 979) 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 pro- 
ducts (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). Elec- 
tron microscopic studies confirmed the presence 
of amphibole mineral fibers in the urine of peo- 
ple 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 beenshown to be cytotoxicin 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 amphobile fibers, 
and effects were more pronounced in the 
intestine-derived cells than in those from the 
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I. INTRODUCTION 

liver. Asbestos was also found to be cytotoxic to  
Syrian hamster peritoneal macrophages (Bey 
and Harrington, 1971). 

Using the HGPRT locus/resistance to 6- 
thioguanine assay system, Reiss et al. (1979) 
showed that 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 Salmonella typhimurium systems (Cham- 
berlain and Tarmy, 1977). From these data, 
asbestos is not likely to be genotoxic, but rather 
a carcinogen of the solid state type (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 
subsequently reviewed existing data and pre- 

pared a draft research protocol that the Commit- 
tee felt was responsive to the major public health 
consensus. The protocol was widely distributed 
for comment within and outside the govern- 
ment. On the basis of the comments received, a 
revised protocol was developed which required 
long-term animal toxicology and carcinogenesis 
studies to evaluate the ingestion of several forms 
of asbestos for carcinogenic effect. The forms of 
asbestos to be studied included chrysotile (a ser- 
pentine asbestos) (NTP T R  246), amosite (NTP 
T R  249 for studies in Syrian golden hamsters 
and TR 279 for studies in F344/N rats) and 
crocidolite (representative of amphibole asbes- 
tos) (NTP T R  280), and a nonfibrous tremolite 
(NTP T R  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 t o  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 short range and intermediate range chrysotile 
asbestos in the diet fed to  male and female Syrian 
golden hamsters. 
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II.  MATERIALS AND METHODS: TEST MATERIALS 

TEST MATERIALS 

Asbestos is a general term applied to certain 
natural mineral silicates when they appear in a 
fibrous form. Chrysotile is the fibrous member 
of the serpentine mineral group; its chemical 
structure is Mg,Si20,(OH),. Two chrysotile 
test materials were selected for testing and are 
referred to as short range (SR) and intermediate 
range (IR) chrysotile. Intermediate range chrys- 
otile differs from short range chrysotile in that 
the former contains fibers extending into rela- 
tively large sizes both with respect to length and 
diameter. 

The short range chrysotile was purchased 
from the Union Carbide Corporation, Niagara 
Falls, New York, which referred to the material 
as COF-25. The chrysotile was mined from the 
New Idria serpentine mass located in the south- 
ern part of the Diablo Range in the southwestern 
San Benito and western Fresno counties of 
California. 

The intermediate range chrysotile was pur- 
chased from the Johns Manville Company, 
which referred to the material as Plastobest-20. 
This is a particularly clean grade of chrysotile 
used in the plastics industry. The chrysotile was 
obtained from the Jeffrey Mine, Asbestos, 
Quebec, Canada. 

The two chrysotile test materials were each 
purchased in quantities of about 1,000 pounds. 
Each material was packaged in new fiberboard 

drums in quantities of 25 (short range) or 50 
pounds (intermediate range) and stored with 
other forms of asbestos in a special warehouse 
room at Research Triangle Park, North 
Carolina. Each drum received a color marking 
unique to the specific asbestos type. 

The homogeneity of the samples and the phys- 
ical and chemical properties of the materials 
were extensively characterized by the Bureau of 
Mines, U.S. Department of the Interior (Supt. of 
Documents No. 128.23:8452) and by the Fine 
Particle Laboratories, Illinois Institute of Tech- 
nology Research Institute, Chicago, Illinois 
(Special Report and Addendum on project 
L6085, contract N01-ES-5-3157). Copies of 
these reports are available upon request from the 
National Toxicology Program. 

Selected chemical and physical properties 
which define differences between the two chryso- 
tile samples are given below and in Table 1 .  

Short range chrysotile was detected at greater 
than 96% by volume; minor amounts of calcite, 
brucite, talc, feldspar, quartz, and opaques were 
present. 

Intermediate range chrysotile was detected at 
greater than 96% by volume; minor amounts ol 
platy serpentine, calcite, brucite, pyroxene, talc, 
magnetite, and other opaques were present. 

TEST DIETS 

The feed used was NIH-31 open formula 
rodent diet prepared by Zeigler Brothers Inc., 
Gardners, PA. The appropriate chrysotile asbes- 
tos was incorporated to a level of 1% by weight 
into the test diet. Pilot studies determined that 
homogeneous mixing of asbestos and feed 
would occur when a 55 cu. ft. Patterson Kelly 
“V” blender was loaded by alternate layering of 
feed and asbestos. All feed was pelleted with a 

Sprout-Waldron pelleter; the pellets were of oval 
configuration, 3/  8” by 314” in size. Pelleted feed 
was packaged in 25 pound aliquots in standard 
paper feed bags which were color coded to min- 
imize the occurrence of feeding errors at  the test 
laboratory. Each lot of blended feed was ana- 
lyzed for asbestos concentration; the results of 
these analyses are given in Appendix A. 
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TABLE 1.  FIBER CHARACTERISTICS A N D  CHEMICAL-INSTRUMENTAL 
ANALYSES OF CHRYSOTILE ASBESTOS (a) 

Intermediate 
Short Range Range 

Fiber Characteristics 

Surface area (m2/g)  54.3 * 3.9 (b) 
54.2 ii 0.9 (c) 

2.577 i- .022SD Density (g; cm3) 

Measurement, transmission electron microscopy 

fiber count gram 
median length (pm) 0.66 

median diameter Cum) 0.059 

median fiber aspect ra t io( l /d)  

,6081 x I O l 3  

range of length Cum) (d) 0.088 - 51.1 

range of diameter Cum) 0.019 - 1.67 
1 1.1698 

Chemical Instrument Analyses (expressed as weight percent) 

A 1 2 0 3  0.66 
CaO 0.32 
FeO Not Detected 

2.02 
M g 0  40.62 
K 2 0  Not Detected 
SiOz 39.77 
N a 2 0  0.01 
T i 0 2  0.03 
MnO 0.07 
Cr203 0.17 
NiO 0.17 
coZ03 0.01 

H20- 1.54 
CO2 0.78 

H20' 12.69 
Benzene extracted organics 0.026 

20.2 * 0.1 (6) 
24.9 * 2.2 (c) 

2.607 * ,016 SD 

.I291 x 10l2 
0.82 

0.089 
0.104 - 783.4 

0.019 - 11.5 
8.435 

1.47 
0.05 

Not Detected 
2.93 

40.26 
0.08 

39.90 
0.04 
0.04 
0.06 
0.06 
0.06 

Not Detected 
0.5 1 
1.17 

12.8 1 

0.01 1 

Measurements by transmission electron microscopy were performed a t  the Illinois 
Institute of Technology Research Institute; all other analyses were performed by the 
Bureau of Mines. 
As measured with the Quantachrome surface area instrument on 15-30 independent 
samples. 
As measured with the Perkin-Elmer surface area instrument on 15-30 independent 
samples. 
S R  is comprised of short fibers, with 98% < IOpm. IR consists of 65%> lOpm, witha 
significant number of fibers (- 14%) longer than 100 pm.  
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II. MATERIALS AND METHODS: SOURCE A N D  SPECIFICATIONS 
OF TEST ANIMALS 

SOURCE A N D  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, Wilmington, MA. 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. The first shipment of mated 
females was assigned to the short range (SR) 
chrysotile study, the second to the intermediate 
range (IR) chrysotile study, the third shipment 
to the IR chrysotile plus DMH study, the fourth 
group to the amosite study and their respective 
control groups. Each dam was placed in an indi- 
vidual cage with filter top in its respective room. 
Control or formulated diets were provided ad 
libitum in feed jars on the floor of each cage. 
Water was provided ad libitum via bottles. The 
hamsters were not handled except when the 
cages were changed just before the litters were 
due to be born. Once the litters were born, they 
were left undisturbed until they were approxi- 
mately 10 days of age. Then, the cages were 
changed weekly until the offspring were 4 weeks 
of age, at  which time they were weaned. Details 
of animal maintenance are presented in Table 2. 

At weaning, the offspring were individually 
weighed and separated by sex. The test groups 
were randomly placed into groups of 3 males or 3 
females and housed in polycarbonate cages for 
the remainder of the lifetime study. The dams 
were killed at this time. Twenty male and 20 
female offspring were removed from the study 
for endo- and ectoparasite examination (Appen- 
dix B) to confirm that the test groups were of a 
desired health status. Extra hamsters were not 
discarded at this time, in case animals had been 
missexed. Approximately 6 weeks after wean- 
ing, all missexed hamsters were killed along with 
their cage mates and were replaced with these 
alternates which had received maintenance iden- 
tical to that received by the original hamsters. 
The remaining hamsters were killed. The experi- 
mental design insured that ingestion of asbestos 
spanned the entire phase of solid food consump- 

tion during the lifetime of the animal. Food 
consumption was not determined because of the 
hamster’s habit of sequestering its feed in the 
bedding. Control hamsters were housed in 
separate rooms. The number of animals in the 
study is shown in Table 3. 

Starting at  6 weeks of age, male and female 
hamsters in the intermediate range chrysotile/ 
1,2-dimethylhydrazine dihydrochloride (DM H) 
study (Table 3) were given oraldoses of DMH (4 
mg/ kg) every other week for a total of 5 doses. 
The dose of DMH used in this study was based 
on the results of a pilot study carried out pre- 
viously in the same facility (see Pilot Study sec- 
tion for details). The latter was conducted in a 
manner similar to that reported in  rats 
(McConnell et al., 1980). The DMH (Aldrich 
Chemical Co., Milwaukee, W) was used as received 
and was dissolved in 0.9% saline to give a 
concentration of 2.00 mg/ml. The solutions were 
made up within one hour prior to the dosing of the 
hamsters. All dosing was completed in less than 3 
hours. The DMH was analyzed after each dosing 
(Appendix C). 

During the test period, the room temperature 
was maintained at 22OC i 2OC and the relative 
humidity ranged from 40% to 80%. To minimize 
contamination of room air with asbestos, each 
cage was totally enclosed. Incoming air to the 
cages was passed through fiberglass filters, while 
exit air was passed through a fiberglass roughing 
filter followed by a bag housing filter. The cage 
air pressure was negative relative to the room 
and the room was maintained at a slightly nega- 
tive pressure in relation to corridor air. Air flow 
within the animal rooms was maintained witha 
minimum of 20 air changes per hour. Fluores- 
cent lighting was provided 12 hours per day. 
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TABLE 2. MATERIALS AND METHODS FOR ANIMAL MAINTENANCE 

Item Manufacturer 
Frequency of Change 

Specifications or Cleaning 

Cages 

Racks 

Bedding 

Cage tops 

Cage Filter 

Metal Holder for 
Cage Filter 

Snap Ring for Holder 

Feed dish with Metal 

Feed Follower 

Lips 

Water Bottles 

Watering Tube 

Feed 

Cage & Bottle Washer 

Autoclaves 

Washing Compounds 

Room Air Filters 
(Exhaust) 

Maryland Plastics 
New York. NY 

B u s y  Products 

Ab-sorb-Dri, Inc. 
Rochelle Park, NJ 

Able Molded Plastics, Inc. 
Chicago, IL 

Associated Air Filter Co. 
Rosemont, IL 

C.D. Cash Manufacturing 
Chicago, IL 

Keats-Lorenz Spring Co. 
Chicago, IL 

W. Braun Company 
Chicago, IL 

Unifab Corp. 
Kalamazoo, MI 

Continental Glass Co. 
Chicago, IL 

Wahmann Mfg. Co. 
Timonium, M D  

Z’legler Brothers 
Gardners, P A  

Blakeslee 
Cicero. IL  

American Sterilizer 

Economics Labs, Inc. 
St. Paul, MN 

(Roughing Filters) 
Air Filter Equip. Corp. 
Chicago, IL  

(Bag Housing) 
Pure Air Filter 
Chicago, IL 

Econo-Cage 
Polycarbonate 

Stainless Steel 
20 cages / rack 

Hardwood 
50 Ib/ bag 

GE Lexan 
Polycarbonate 

3” Diameter cut from 
FG50 Filter Mats 

Outer shell with screen 
and baffle 
Inner shell with screen 

Phosphor Bronz 
Spring tempered 

16 oz. Opal or  clear glass 
jars 

Stainless Steel with 
7 holes 

Pint Flint glass 

19” x 10-1 12” x 8” 

Stainless Steel 
5/16”OD,7-1/2”length 
with 120° bend 1-112” 
from bottle 

NIH-31 Diet 
25- or  50-lb bags 

Tunnel Wash 

Models 
1) Medallion 
2) R S P  (Vacumatic S) 

Spearhead 
Lime Away 

Amer-Glass Filters 
Type G filters 

Dri Pak 
2100 H Class II 

Absolute Filters 
Am. Air Filter Astrocel 

Mark V 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Weekly 

Daily check 
Monthly 

maintenance 

Bimonthly 
maintenance 

Rack Washer Metal Wash Machinery 
Elizabeth, NJ 

Daily check 
Monthly 

maintenance 
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TABLE 3. DISPOSITION OF HAMSTERS FROM THE CHRYSOTILE ASBESTOS FEED STUDY 

Histopathologic 
Group Sex On Test Evaluation Missing Cannibalized Autolyzed Missexed 

SR Chrysotile 
Control 
IR Chrysotile 
Control 
DMH and I R  
Chrysotile 
Control 

Amosite 
Control 
SR Chrysotile 

1R Chrysotile 

DMH 

DMH and I R  
Chrysotile 

M I26 
F I26 

M I26 
F I26 

M 125 
F I28 

M I27 
F I26 

M 25 3 
F 25 2 

M 25 I 
F 25 2 

M I27 
F I26 

M 176 
F 173 

1 I5 
1 I4 

I I6 
I19 

I I9 
I20 

I22 
I19 

233 
228 

245 
244 

127 
122 

I73 
161 

0 
1 

0 
0 

0 
I 

0 
1 

0 
I 

0 
I 

0 
0 

0 
3 

3 
I 

0 
0 

0 
0 

0 
0 

I 
0 

0 
0 

0 
0 

0 
0 

6 
6 

8 
4 

3 
2 

4 
I 

I O  
17 

3 
3 

0 
I 

2 
6 

2 
5 

2 
3 

3 
5 

I 
5 

9 
6 

3 
4 

0 
3 

I 
4 

CLINICAL EXAMINATIONS A N D  PATHOLOGY 

All hamsters were observed daily for signs of 
toxicity. Body weights of individual animals 
were recorded weekly for the duration of the 
study. All animals were allowed to die or were 
killed with pentobarbital sodium when mori- 
bund. A complete post-mortem examination 
was performed on all animals not severely canni- 
balized or autolyzed. Thus, the number of ani- 
mals from which particular organs or tissues 
were examined microscopically varies and does 
not necessarily represent the number of ani- 
mals that were placed on study in each group 
(Table 3). 

The gastrointestinal tract, chosen as one ofthe 
target organs prior to the study, was handled in a 
manner slightly different than in standard 
rodent lifetime studies. Prior to placement in 
fixative, the entire esophagus was opened and 
pinned with the exterior surface adjacent to 
cardboard. The stomach and cecum were pre- 
pared similarly. Two-centimeter lengths of 
duodenum and ileum and 2 portions ofjejunum 
were placed unopened in fixative. The remaining 
small intestine was opened, washed gently with 
saline, and then carefully examined. Suspected 
lesions were processed separately and identified 

individually as to location. Likewise, the entire 
colon with anus was opened, examined, and 
pinned to cardboard prior to fixation. The size 
and location of masses were recorded. Masses 
greater than I mm in diameter were removed as 
separate specimens for processing. After fixa- 
tion and prior to embedding, the colon was 
“carpet-rolled’’ starting at the posterior end, 
with the mucosal surface inward. 

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

The findings of the contracting pathologist 
were subjected to a quality assurance review by 
an independent pathology contractor. This 
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review consisted of an examination ofall tumors 
diagnosed by the original pathologist, target 
organs (gastrointestinal tract) from all animals, 
and all organs from 10% randomly selected ham- 
sters, and of a tissue count on all animals. Sec- 
tions from all tumors and from any other organ 
in which a discrepancy existed between the origi- 
nal and reviewing pathologists were submitted 
to the NTP Pathology Working Group (NTP/ 

PWG) for subsequent review. When there was a 
discrepancy in tumor diagnosis between the 
original pathologist and the NTP/ PWG, all 
slides in question were returned to the original 
pathologist for reevaluation. The tables in this 
report represent the original pathologist’s final 
diagnosis. Cases in which the original patholo- 
gist did not agree with the NTP/PWG are 
reported separately. 

DATA RECORDING AND STATISTICAL METHODS 

The individual animal pathology data from 
this experiment were recorded in the Carcino- 
genesis Bioassay Data System. The data ele- 
ments include descriptive information on the 
chemicals, animals , experiment al design, clinical 
observations, survival, and individual patho- 
logic results. 

Probabilities of survival were estimated by the 
product-limit procedure of Kaplan and Meier 
(1958) and are presented in this report in the 
form of graphs. Animals were statistically cen- 
sored as of the time that they died of other than 
natural causes or were found to be missing; ani- 
mals dying from natural causes were not statisti- 
cally 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 (amosite) with exactly the same pro- 
tocol (NTP, 1983). Although the results of these 
studies are not given in this report, the amosite 
controls were included with the chrysotile con- 
trol groups for statistical purposes as part of the 
pooled controls. 

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

For the statistical analysis of tumor incidence 
data, two different methods of adjusting for 

intercurrent mortality were employed. Each 
used the classical methods for combiningcontin- 
gency tables developed by Mantel and Haenszel 
(1959). 

The first method of analysis assumed that all 
tumors of a given type were fatal, i.e., they either 
directly or indirectly caused the death of the 
animal. According to this approach, the propor- 
tions of tumor-bearing animals in the treated 
and control groups were compared at each point 
in time a t  which an animal died with a tumor of 
interest. The denominators of these proportions 
were the total number of animals at risk in each 
group. These results were then combined by the 
Mantel-Haenszel methods to obtain an overall 
probability (P) value. This method of adjusting 
for intercurrent mortality is Cox’s life table 
method (1972). 

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. According to this 
approach, the proportions of animals found to 
have tumors in treated and control groups were 
compared in each of five time intervals. For male 
hamsters these time intervals were 0-52 weeks, 
53-78 weeks, 79-92 weeks, 93-103 weeks, and 
beyond 103 weeks. For female hamsters whose 
median survival was considerably less than that 
of the males, the time intervals were 0-44 weeks, 
45-52 weeks, 53-60 weeks, 61-68 weeks, and 
beyond 68 weeks. The denominators of these 
proportions 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 Pet0 et al., 
1980.) 

In addition to these tests, one other set of 
statistical analyses was carried out for each 
primary tumor: the Fisher exact test based on 
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STATISTICAL METHODS 

the overall proportion of tumor-bearing animals 
(Gart et al., 1979). All reported P values are one 

sided. Except where noted, the three alternative 
analyses gave similar results. 

PILOT STUDY FOR DOSE SETTING OF INTESTINAL CARCINOGEN 

This pilot study was designed to determine the 
dose of a known intestinal carcinogen that 
would produce a low incidence (10% f 5%) of 
intestinal cancer and relatively little toxicity or 
neoplasia at  other sites in the body. This experi- 
ment was conducted in a manner similar to that 
reported in rats (McConnell et al., 1980). The 
chemicals chosen were methylazoxymethanol 
acetate (MAM) and 1,2-dimethylhydrazine 
dihydrochloride (DMH) (Aldrich Chemical Co., 
Milwaukee, WI). The chemical which most 
nearly met these two criteria would be used in the 
cocarcinogenesis studies. 

MAM or D M H  was used as received and 
dissolved in 0.9% saline to  a concentration of 
1.5% (15 mg/ ml), then diluted with saline to give 
the appropriate concentration for dosing. The 
solutions were made up within one hour prior to 
dosing the animals. To obviate decomposition of 
the chemical, all dosing was completed in less 
than 3 hours following preparation of the 
solutions. 

While in the rooms, personnel wore full pro- 
tective clothing and activated charcoal respira- 
tors during the actual dosing and for an 
additional 2 weeks following the last dose. After 
this time, normal safety precautions were used. 

Four-week-old male and female Syrian 
golden hamsters were obtained from A.R. 
Schmidt Co. (Mcdison, WI) for this pilot study. 
The animals were acclimatized to their environ- 
ment for 2 weeks; during this period, 2 males and 
2 females were chosen randomly for qualitative 
disease diagnosis as described earlier. Caging, 
bedding, and feeding were also handled as de- 
scribed earlier (Table l). At 6 weeks of age, 
hamsters were sorted by weight and assigned 
randomly to the dose groups prior to compound 
administration. D M H  or MAM solutions were 
administered by gastric intubation, 0.2 ml/ kg 
body weight every other week for 10 weeks (5  
doses). Dose levels and group sizes are shown in 
Table 4. The unbalanced group sizes were 
selected so that the largest numbers of animals 
would be included in dosage groups in which the 
desired effects were most likely to be observed. 
The study was terminated 9 months following 
the last dose of the carcinogen. 

TABLE 4. DOSE LEVELS A N D  GROUP SIZES OF HAMSTERS 
USED IN THE PILOT STUDIES OF METHYL- 
AZOXYMETHANOL ( M A M )  A N D  IJ-DIMETHYL- 
HYDRAZINE DIHYDROCHLORIDE (DMH)  

G r o w  Size 

Dose Level (mg/kg b.w.) Males Females Total 

0 (0.9% saline control) 30 30 60 
0.2 30 30 60 
I 27 21 54 
4 21 21 54 
7 .5  21 21 54 

15 21 21 42 
30 18 18 36 

All hamsters were observed daily and weighed 
once per week. (Statistical analyses were not 
done on body weight gain.) Clinical signs were 
not recorded unless considered pertinent to 
pathological observations. Fecal samples were 
collected and analyzed for the presence of occult 
blood (clinitest tablets) at  3 months after the 
dosing regimen started (blood in the feces is 
often associated with the presence of intestinal 
neoplasms). A slight positive reaction is nor- 
mally observed, due to the presence of undi- 
gested myoglobin in the feed. Any increase in 
intensity was considered to be a qualitative indi- 
cation of occult blood. 

All hamsters were subjected to a complete 
post-mortem examination as described earlier. 
While all hamsters were necropsied, not all ani- 
mals were submitted for histopathological eval- 
uation. Tissues from animals selected for 
histology were taken predominantly from the 
control groups of hamsters, from animals show- 
ing macroscopic tumors, and from those ham- 
sters treated with lower doses of DMH, since it 
was obvious early in the study that DMH pro- 
duced less hepatic toxicity than M A M  (see 
below). Tissues routinely selected for histopath- 
ologic examination included representative por- 
tions of the entire gastrointestinal tract, liver, 
kidneys, mesenteric and colo-rectal lymph 
nodes, and any macroscopically visible or sus- 
pect lesions. Methods used for the handling of 
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CARCINOGEN 

these tissues were identical to those described 
previously. 

Only the highest dose (30 mg/ kg) of either 
MAM or DMH caused a marked effect on body 
weight gain. Females were more affected than 
males. The 30 mg/ kg and 15 mg/ kg doses of 
either MAM or DMH markedly decreased the 
survival rate, with females again being more 
affected than males a t  the same dose. Many of 
these hamsters died early in the study due to 
hepatic toxicity. (Note: body weight and survival 
data are not given.) 

Of those animals receiving the two higher 
doses (30 and 15 mg/ kg) of eithercompound, the 
majority that did not die early in the study due to 
toxic hepatitis had macroscopically visible 
masses in the colon and/or  cecum; the colonic 
masses often adhered to the abdominal wall and 
in many instances contained large abscesses 
(Table 5 ) .  However, because animals died early 
in the study due to toxic hepatitis, the relation- 
ship between the dose administered and the 
tumor incidence in these groups could not be 
determined. 

TABLE 5. INTESTINAL TUMOR INCIDENCE IN HAMSTERS GIVEN 1,2-DIMETHYLHYDRAZINE 
DIHYDROCHLORIDE (DMH) BY GAVAGE (a) 

Number of 

Dosage Number of Examined 
Effective Animals Total No. of Tumors 

Group Animals (b) Histopathologically TBA (c) % TBA(d) Benign Malignant 

Males 

Saline control 29 

1 mg/kg 27 

7.5 mg/ kg 27 

0.2 mg/ kg 27 

4 mg/kg 27 

9 2 7% 2 0 
14 6 22% 9 0 
14 6 22% 18 2 
7 4 15% 5 0 

10 7 26% 14 25 
. . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 
Females 

Saline control 29 
0.2 mg/ kg 27 
1 mg/kg 27 
4 mg/kg 27 
7.5 mg/ kg 26 

18 2 7% 2 0 
1 1  3 11% 3 0 
13 3 11% 4 0 
11  3 11% 2 5 
13 13 50% 29 114 

(a) DMH was administered once per week every other week for 10 weeks (5 doses). 
(b) Effective Number of Animals = original number in group minus animals lost to autolysis. 
(c) Based on  histopathological evaluation = intestinal tumor-bearing animals. 

TBA 

Effective No. Animals 
% TBA = x 100 (4 

The effective number of animals was used in the denominator because these lesions are seen at 
necropsy and are examined microscopically for confirmation and differentiation. 
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II. MATERIALS AND METHODS: PILOT STUDY FOR INTESTINAL 
CARCINOGEN 

Tumors of the colon were comparable mor- 
phologically to those described in the similar 
study in Fischer 344 rats given DMH (McCon- 
nell et al., 1980) and in a single-dose study of 
MAM (Ward, 1975). These neoplasms varied 
from adenomatous polyps to tubular or muci- 
nous adenocarcinomas with invasion through 
the muscle wall and local metastases to regional 
lymph nodes (Table 6). Cystic epithelial hyper- 
plasia of the cecum was commonly observed, but 
was probably not related to carcinogen 
exposure. 

In addition to effects on the gastrointestinal 
tract, marked hepatic toxicity (dose related) was 
observed both at necropsy and histopathologi- 
cally and was present to a greater extent in ham- 
sters given MAM than in those given DMH.  
Affected livers had a diffuse nodular appearance 
and a coarse, granular surface. Some livers con- 
tained large sac-like structures filled with blood; 
at times, these replaced most of the affected lobe. 
Microscopically, the liver lesions encompassed a 
variety of changes, including focal necrosis with 
blood-filled spaces, hepatocellular vacuoliza- 
tion, cellular and nuclear pleomorphism, and 
focal nodular hyperplasia. Hepatotoxicity in 
hamsters administered DMH was judged to be 

minimal at  doses of 7.5 and 4 mg,' kg and was not 
observed below the latter dose. Lesions in the 
liver that were not related to chemical adminis- 
tration included periportal amyloidosis, bile- 
duct proliferation, and intrahepatic biliary cysts. 
These changes were found in almost every 
hamster. 

In those hamsters that survived the hepatic 
toxicity there was increasing mortality, appar- 
ently due to severe nephropathy. This appeared 
in all dose groups and in the controls. The kid- 
neys from these animals were pale and granular 
and had a thin cortex. Most of these animals 
were emaciated, and the liver often had a granu- 
lar appearance. Microscopically, the kidneys 
were characterized by diffuse and often massive 
accumulations of amyloid. The glomerulus 
seemed to be primarily affected, but involvement 
of the entire cortex, and to a lesser extent of the 
medulla, was also observed. Inflammation was 
conspicuously absent. 

In conclusion, both chemicals induced dose- 
related intestinal tumors, but DMH had fewer 
toxic side effects than MAM; for this reason, 
DMH was chosen for the cocarcinogenesis stud- 
ies. The dose selection for females was relatively 

TABLE 6. SL 11BERS AYD TYPES OF ISTESTISAL TRACT TL1lOHS IS HA.\lSTERS GIl 'ES 
1.2-DIMETHYLHYDRAZISE DIHYDROCHI.OR1DE (D.\ lH) BY C %\ 'ACE 

Vumber of Tumors 
Number of 

Examined Bearing Adenomatous 4denoma. Adeno CA Adeno C 4  Mucinous 
Animals Tumor- 

Group Histopathicall! Animals Polyp Sessile (Sessile) (in situ) Adeno CA Location 

Males 

Saline ( D M H )  9 2 2 0 0 0 0 Colon 

Cecum 

D M H .  I mg kg 14 6 I I  7 0 I I Colon, 
Cecum 

D M H ,  4 mg kg 7 4 4 I 0 0 0 Colon. 
Cecum 

D M H .  7 5 m g  kg I O  7 14 0 13 12 0 Colon. 
Cec u m 

D M H .  0 2 mg kg 14 6 9 0 0 0 0 Colon, 

Females 

Saline ( D M H )  18 2 2 0 0 0 0 Colon 

D M H . 0 2 m g  kg I I  3 3 0 0 0 0 Colon 

D M H .  I m g  kg 13 3 I 3 0 0 0 Colon 

D M H .  4 m g  kg I I  7 2 0 0 5 0 Colon 

D M H . 7 5 m g  kg 13 II 29 0 28 86 0 Colon, 
Cecum 
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II. MATERIALS AND METHODS: PILOT STUDY FOR INTESTINAL 
CARCINOGEN 

straightforward: 4 mg/ kg produced the desired 
incidence (1 1%) of tumors of the large intestine 
(benign and malignant), while 7.5 mg' kg caused 
a high incidence ( 5 0 % )  of intestinal tumors, and 
1 mg/ kg caused no malignant tumors (Tables 
4-6). The data for males were more difficult to 
interpret because of the lack of a clear dose- 
response. Four mg/ kg was also chosen for these 

cocarcinogenesis studies because 7.5 mg, kg 
caused too high an incidence of malignant 
tumors. Even though maligant tumors were not 
observed at the 4 mg, kg dose, they were 
observed at a low incidence in the I mg kg dose 
group; as interpreted, these data suggested that4 
mg/ kg should produce a higher yield of intesti- 
nal tumors in the subsequent study. 
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III. RESULTS: ESTABLISHMENT OF TEST GROUPS 

ESTABLISHMENT OF TEST GROUPS 

The experiments were designed to evaluate the 
effects of orally ingested chrysotile asbestos dur- 
ing the entire life of the animal, startingfrom the 
time it was able to  eat. For  this reason, the mated 
female hamsters were placed on the test diets for 
approximately 2 weeks before the first litters 
were born. Ten to 15 percent of the females were 
either not pregnant or aborted, or their litters 
died immediately after birth. Several more dams 
died after showing a prolapsed rectum in the 
week following birth. The incidences of infertil- 
ity and neonataldeaths were unrelated to the test 
diet. T o  minimize the chance that the mothers 
would reject or cannibalize their young, the lit- 
ters were not handled during lactation. Many of 
the pups which died during the nursing period 
were cannibalized by their mothers. In those 
pups in which a postmortem examination was 
possible, the stomachs were typically without 
food (milk), suggesting maternal rejection or 

inability to compete with litter mates. None of 
these observations were compound related. 

Approximately 2% of the offspring in all 
groups died between weaning and 14 weeks of 
age due to cage fighting or an enteritis of unde- 
termined origin. Histologically, the disease was 
compatible with the acute form of proliferative 
ileitis (“wet tail”), a common disease of ham- 
sters. Combinations of cage fighting and enteri- 
tis were also observed. These deaths were not 
compound related, although cage fighting was 
more severe in the SR chrysotile and its concur- 
rent control groups than in the other two por- 
tions of the study. Replacement hamsters were 
incorporated into the groups (in additional 
cages) to maintain group sizes until the animals 
were 12 weeks of age; from this time on, no 
additional hamsters were added to  the experi- 
mental groups. The extra hamsters were killed 
(Figure 1). 

Weeks 

- 1  

0 

+ 4  

+10 

Lifetime 

Chrysotile Asbestos 

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

Pregnant dams obtained: 
-SR Chrysotile - 9 Feb 77 
-IR Chrysotile - 29 March 7 7  
-IR Chrysotile t D M H  - 26 April 7 7  
-Amosite - 6 July 77 

Start test diet 

Birth 

Weaned 
Weighed 
Sexed 
Randomly grouped 3lcage 
Ecto t endoparasite exam 

Missexed hamsters discarded 
Alternates added 
Remaining extra hamsters discarded 

Natural death or moribund sacrifice 



III. RESULTS: BODY WEIGHTS AND CLINICAL SIGNS 

BODY WEIGHTS AND CLINICAL SIGNS 

Body weight gain was not adversely affected in 
any dose group, including the group given 1,2- 
dimethylhydrazine dihydrochloride (D M H )  
(Figures 2-7). In fact, hamsters eating diets con- 
taining chrysotile asbestos appeared to have 
increased body weights in most of the dosed 
groups. The inordinately sharp rise in weight 
gain of male and female hamsters in the SR 
chrysotile study a t  week 29 and sharpdecrease in 

male and female IR chrysotile-exposed animals 
at week 18 could not be explained, but was felt to  
be a spurious observation. No compound- 
related clinical signs were observed during the 
entire study. Occasional skin lesions and bite 
wounds were observed in both sexes, but were 
more apparent in males; these became less of a 
problem after the hamsters were 20 weeks of age. 

180 - 

\ 
\ 

- CONTROL - 
- SR CHRYSOTILE 

0 10 20 30 40 60 70 80 100 110 120 

TIME (WEEKS) 

Figure 2. Growth Cunres for Male Hamsters Administered Short Range (SRI Chrysotile Asbestos in the Diet 
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III. RESULTS: SURVIVAL 

SURVIVAL 

Survival was not adversely affected by any of 
the test diets (Figures 8-13) with the possible 
exception of DMH-treated female hamsters 
(Figure 13). Survival rates were higher in the SR 
and IR chrysotile groups relative to the concur- 
rent controls. The median life spans of females 

(control and treated) were shorter than those of 
corresponding groups of males (Table 7). The 
median survival of control female groups was 
57-61 weeks, compared to 77-83 weeks for con- 
trol male hamsters (Figures 8-13 and Table 7). 

TABLE 7. MEDIAN LIFE SPANS OF HAMSTERS RECEIVING 1% 
CHRYSOTILE ASBESTOS IN THE DIET FOR THEIR 
LIFETIME 

Group Sex Median Life Span(Weeks) 

IR Chrysotile Control M 
F 

IR Chrysotile M 
F 

84 
62 

87 
60 

SR Chrysotile Control M 
F 

SR Chrysotile M 
F 

78 
57  

87 
63 fa) 

D M H  and IR Chrysotile M 
Control F 

DMH M 
F 

IR Chrysotile and DM H M 
F 

81 
5 6  

82 
54 fb) 

90 
62 fa) 

(a) Significantly ( P  < 0.05) improved overall survival relative to controls 

(b) Significantly ( P  < 0.05) reduced overall survival relative to controls (life 
(life table analysis). 

table analysis). 
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III .  RESULTS: PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS 

PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS 

The number of hamsters available for histo- 
pathologic examination is shown in Table 3. 
Most animals not examined pathologically were 
excluded because of autolysis or cannibaliza- 
tion. Review of the clinical records of hamsters 
lost to autolysis or cannibalization gave no indi- 
cation that these animals had neoplasia. 

A variety of neoplasms were observed in con- 
trol (Tables 8 and 9) and chrysotile-exposed 

hamsters (Tables 10-15). The proportions of 
control male or female hamsters bearing pri- 
mary tumors were not statistically different 
among the 4 controlgroups. Thus, stastical com- 
parisons were made with pooled controls as well 
as with temporal controls. Overall, the male 
hamsters had a slightly higher rate of neoplasia 
than the females. This response was also seen in 
the amosite studies (NTP, 1983). 

TABLE 8. INCIDENCEs O F  PRIMARY TUMORS IN MALE HAMSTER CONTROL GROUPS 

DMH & 
Intermediate Intermediate 

Chrysotile Chrysotile Chrysotile Amosite 
Control Control Control Control 

Short Range Range Range 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Ad renal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
0 t her t umors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

(3.1. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

All other tumors 

211 115 (18%) 

01 I I5 (0%) 

O !  I15 (0%) 

71 I15 (6%) 
31115(3%) 
21 I15 (2%) 
0: 115 (0%) 

21 I 1 1  (2%) 
1 1 1 1 1 ( 1 % )  

3)  109 (3%) 
1/109 (1%) 
01 I09 (0%) 

0/72 (0%) 

21 I15 (2%) 

01 84 (0%) 

O /  1 1 5  (0%) 

O/ 115 (0%) 

21 I15 (2%) 

0 II5 (0%) 

11 115 (1%) 

26 I I 16 (22%) 

1 116(1%) 

O /  116 (0%) 

7 115 (6%) 
3: I15 (3%) 
51 115 (4%) 
3 /  II5 (3%) 

7 110 (6%) 
01 I I O  (0%) 

3 106 (3%) 
1 106 ( 1 % )  
01 106 (0%) 

1/71 (1%) 

1 I II6 (1%) 

0 77 (0%) 

21 116 (2%) 

01 116 (0%) 

11116 (1%) 

0'116 (0%) 

0'116 (0%) 

271 119 (23%) 

I /  I19 (1%) 

0 1 I9 (0%) 

31 117 (3%) 
4'117(3%) 
3/117 (3%) 
2 117(2%) 

81 I I O  (7%) 
0,' 1 I O  (0%) 

01 107 (0%) 
O f  107 (0%) 
1 I107 (1%) 

1'64 (2%) 

21 119 (2%) 

0180 (0%) 

1/119 (1%) 

01 1 I9 (0%) 

4, 119 (3%) 

3 119(3%) 

31119 (3%) 

2 1 / 122 (17%) 

o /  122 (0%) 
01 120 (0%) 

8/ 119 (7%) 
3/ I I9 (3%) 
3/ 119 (3%) 
I /  119 (1%) 

31 1 I4 (3%) 
O /  114 (0%) 

I /  106 (1%) 
I /  106 (1%) 
O /  106 (0%) 

0164 (0%) 

1 1  122 (1%) 

01 81 (0%) 

l /  120 (1%) 

O !  120 (0%) 

1 ' 122 (1%) 

2/ 122 (2%) 

I /  I22 (1%) 
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TABLE 9. INCIDENCES OF PRIMARY TUMORS IN FEMALE HAMSTER CONTROL GROUPS 

DMH &L 

Intermediate Intermediate 

Chrysotile Chrysotile Chrysotile Amosite 
Control Control Control Control 

Short Range Range Range 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Ad rena 1: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

G.I. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

Uterus: All tumors 

All other tumors 

I S /  119 (13%) 

o/  119 (0%) 

O/ 119 (0%) 

2/ 118 (2%) 
O /  118 (0%) 
O/ 118 (0%) 
O /  118 (0%) 

31 115 (3%) 
o/  115 (0%) 

1/106 (1%) 
O /  106 (0%) 
O /  106 (0%) 

1/61 (1%) 

] / I 1 9  (1%) 

0 /79  (0%) 

O /  119 (0%) 

O /  118 (0%) 

2/ 119 (2%) 

1/119 (1%) 

2: 119 (2%) 

2/ 119 (2%) 

43 Chrysotile Asbestos 



TABLE 10. INCIDENCES OF PRIMARY TUMORS IN MALE HAMSTERS ADMINISTERED 1% 
SHORT RANGE CHRYSOTILE IN THE DIET 

Short Range 

Controls Controls Chrysotile 
Pooled Chrysotile Short Range 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Adrenal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

(3.1. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

All other tumors 

951472 (20%) 

2 472(<1%) 

0,470 (0%) 

25,466 (5%) 
13 466 (3%) 
13 466 (3%) 
61 466 (1%) 

20 445 (4%) 
I1445 ( < I % )  

71428 (2%) 

11428 ( < I % )  

2 271 (1%) 

6,'472 (1%) 

01 322 (0%) 

4 470 (1%) 

0,470 (0%) 

8 / 472 (2%) 

5 ,472  (1%) 

5,472 (1%)  

31428 ( 1 % )  

641233 (27%) (a) 

01233 (0%) 

01 231 (0%) 

261 229 ( 1  1%) (b) 
8 / 229 (3%) 
4 / 2 9  (2%) 
1/229 (<I%) 

15/218 (7%) 
0,'218 (0%) 

3,207 ( 1 % )  
11207 (<I%) 
0 '207 (0%) 

3, 132 (2%) 

0 I233 (0%) 

0 159 (0%) 

3,232 (1%) 

01232 (0%) 

3 233 (1%) 

4,1233 (2%) 

31233 (1%) 

(a) P = 0.152 (life table); P = 0.065 (incidental tumor test) and P 0.019 (Fisher's exact test) vs. pooled 

(b) P < 0.05 vs. pooled controls. 
controls. 
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TABLE 11. INCIDENCES OF PRIMARY TUMORS IN FEMALE HAMSTERS ADMINISTERED 1% 
SHORT RANGE CHRYSOTILE IN THE DIET 

Short Range 

Controls Controls Chrysotile 
Pooled Chrysotile Short Range 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Ad re na 1: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

(3.1. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

Uterus: All tumors 

All other tumors 

I9 I I I4 ( 17%) 28 228 (12%) 

0 114(0%) 

0 114 (0%) 

4 112 (4%) 
0 I I2 (0%) 
0 I12 (0%) 
0 112(0%) 

2 109 (2%) 
l ’ lO9(I%)  

2 107 (2%) 
0 107 (0%) 
2 107 (2%) 

3 68 (4%) 

1 I14 ( l%)  

0’77 (0%) 

0 114 (0%) 

0 114 (0%) 

2 114 (2%) 

0 I 14 (09%) 

3, I13 (3%) 

3, 114 (3%) 

3 228 ( 1 % )  

0 228 (0%) 

8 226 (4%) 
01’226 (0%) 
3 / 2 6  (1%) 
1,226 ( < I % )  

2: 2 17 ( 1%) (a) 
0,’217 (0%) 

O /  2 14 (0%) 
0/214 (0%) 
0 214 (0%) 

3 /  139 (2%) 

1/228 ( < I % )  

I 132 (1%) 

0/228 (0%) 

0/228 (0%) 

2’228 (1%) 

11228 ( < I % )  

5 I226 (2%) 

3/228 ( 1 % )  

(a) P < 0.05 decrease relative to pooled controls (life table and incidental tumor test). 
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TABLE 12. INCIDENCES OF PRIMARY TUMORS IN MALE HAMSTERS ADMINISTERED 1% 
INTERMEDIATE RANGE CHRYSOTILE IN THE DIET 

1 ntermediate 

Pooled Chrysotile Range 
Controls Controls Chrysotile 

Range Intermediate 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Ad renal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other t umors 

Parathyroid: Adenoma 

G.1. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

All other tumors 

95 472 (20%) 

2 472(<1c/c) 

0 470 (0%) 

25,466 (5%) 
13 466 (3%) 
131466 (3%) 
6 466 (1%) 

201445 (4%) 
1 445(<1%) 

7,428 (2%) 

I ,428 ( < I  5%) 

2 271 (1%) 

61472 (1%) 

0,322 (0%) 

41470 (1%) 

0 ,470  (0%) 

81472 (2%) 

5/472 (1%)  

5 ,472 (1%) 

31428(1%) 

26 116(22%) 78 245 (32%) (a ,h)  

I l16 (1o /c )  

0 I 16 (0%) 

7 115 (6%) 
3 115 (3%) 
5 II5 (4%) 
3 115 (3%) 

7 1 I O  (6%) 
0 1 I O  (0%) 

3 106 (3%) 
I I  106 ( I % )  
0 1  106 (0%) 

1 71 (1%)  

11116(1%) 

0 1 77 (0%) 

21 116 (2%) 

01 I I6 (0%) 

I /  116 (1%) 

01 116 (0%) 

O/ I 16 (0%) 

24 244 ( 10%) (c,) 

7 244 (3%) 
11,244 ( 5 % )  
1 244(<l%) 

15,226 (7%) 
I ,  226 ( < I % )  

(a) P < 0.01 vs. pooled controls. 
(6) P < 0.05 vs. intermediate range chrysotile controls. 
(c) P < 0.05 vs. pooled controls. 
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TABLE 13. INCIDENCES OF PRIMARY TUMORS IN FEMALE HAMSTERS ADMINISTERED 1% 
INTERMEDIATE RANGE CHRYSOTILE IN THE DIET 

Intermediate 

Pooled, Chrysotile Range 
Controls Controls Chrysotile 

Range Intermediate 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Adrenal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

G.I. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

Uterus: All tumors 

All other-tumors 

17/ 119 (14%) 39/244 (16%) 

2 / 2 4  (1%) 

0/243 (0%) 

41236 (2%) 
01236 (0%) 

21223 (1%) 
0/223 (0%) 
1 / 2 3  (<I%) 

I /  I48 (1%) 

1 / 2 4  ( < I % )  

21 I64 (1%) 

0/243 (0%) 

01243 (0%) 

2 / 2 4  (1%) 

1 / 2 4  (C l%)  

7 / 2 4  (3%) 

2i244 (1%) 

(a) P < 0.05 vs. pooled controls. 
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TABLE 14. INCIDENCES OF THE PRIMARY TUMORS IN MALE HAMSTERS ADMINISTERED 
l92-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) OR INTERMEDIATE 
RANGE CHRYSOTILE AND D M H  (a) 

~~~ ~~ 

DMH & 
Intermediate DMH & 

Range Intermediate 
Pooled Chrysotile Range 

Controls Controls DMH Chrysotile 

Animals with primary tumors 

Skin or  sub. tissue: All tumors 

Lung or trachea: All tumors 

Adrenal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

(3.1. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

All other tumors 

951472 (20%) 

21472 (<I%)  

01470 (0%) 

25 / 466 (5%) 
131466 (3%) 
131466 (3%) 
6/466 (1%) 

20 1445 (4%) 
1/445 ( < I % )  

71428 (2%) 
3/428 (1%) 
1/428 (<J%) 

2/271 (1%)  

6,472 ( 1 % )  

01322 (0%) 

4,470 (1%) 

0/470 (0%) 

81 472 (2%) 

5,472 ( 1 % )  

51472(1%) 

11119 (1%) 

01 1 I9 (0%) 

3 117(3%) 
4/ 117 (3%) 
31 117 (3%) 
21 I17 (2%) 

81 1 I O  (7%) 
01 110 (0%) 

O /  107 (0%) 
0,' 107 (0%) 
l / 107( I%)  

1 64 (25%) 

2,  119 (2%) 

0 80 (0%) 

I /  119 ( 1 % )  

o/  11 9 (0%) 

41 119 (4%) 

3/ I19 (3%) 

3 1 I I9 (3%) 

O /  127 (0%) 

O /  126 (0%) 

31 127 (2%) 
2/ 127 (2%) 
4: 127 (3%) 
O/ 127 (0%) 

61 I I4 (5%) 
0 1  I I4  (0%) 

2i118(2%) 
0: 118 (0%)  
0 ,  I I8 (05%) 

0'81 (0%) 

31127(2%) 

1187 (1%) 

01 127 (0%) 

2'127 (2%) 

7 / 127 (6%) (c) 

21 127 (2%) 

1 , 127 ( 1 % )  

8 / 1 7 1  (5%) 
7/ 17 1 (4%) 
6 /  171 (4%) 
1 /17 ]  (1%) 

3 /  163 (2%) 
1/163 ( 1 % )  
O /  163 (0%) 

2/  1 I8 (2%) 

41173 (2%) 

2/  I23 (2%) 

O /  173 (0%) 

1,173 (1%) 

81173 (5%) 

21 173 (1%) 

4 /  173 (2%) 

~- ~ 

(a) DMH was given by gastric intubation at 4 mg/ kg b.w. once every other week for 10 weeks; chrysotile 

(b) P = 0.257 (life table); P = 0.038 (incidental tumor test); P = 0.009 (Fisher's exact test) vs. pooled controls. 
(c) P < 0.05 vs. pooled controls. 

asbestos was offered in the diet at a 1% level. 
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TABLE 15. INCIDENCES OF PRIMARY TUMORS IN FEMALE HAMSTERS ADMINISTERED 
192-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) OR INTERMEDIATE 
RANGE CHRYSOTILE AND D M H  (a) 

DMH & 
Intermediate DMH 8i 

Range Intermediate 
Pooled Chrysotile Range 

Controls Controls DMH Chrysotile 

Animals with primary tumors 

Skin or sub. tissue: All tumors 

Lung or trachea: All tumors 

Ad renal: 
Cortical adenoma 
Cortical carcinoma 
Pheochromocytoma 
Other tumors 

Pancreas: 
Islet-cell adenoma 
Islet-cell carcinoma 

Thyroid: 
C-cell adenoma 
C-cell carcinoma 
Other tumors 

Parathyroid: Adenoma 

G.I. Tract: All tumors 

Pituitary: All tumors 

Kidney: All tumors 

Liver: All tumors 

Leukemia or malignant lymphoma 

Hemangioma or hemangiosarcoma 

Uterus: All tumors 

All other tumors 

15 120(12%) 

o i  120 (0%) 

O /  119 (0%) 

3 120 (2%) 
o/  120 (0%) 
o /  120 (0%) 
o /  120 (0%) 

5/116 (4%) 
01 I16 (0%) 

0 I12 (0%) 
1 112 (1%) 
01112 (0%) 

1 74 (1%) 

I /  120 ( 1 % )  

0162 (0%) 

o /  120 (0%) 

01 119 (0%) 

31 120 (2%) 

1, 120 (1%) 

21 120 (2%) 

I / 120 (1%) 

151 122 ( 1  2%) 

1 / 122 ( 1%) 

01 122 (0%) 

21 120 (2%) 
o /  120 (0%) 
01 120 (0%) 
o/  120 (0%) 

2 /  119 (2%) 
0/119(0%) 

O /  108 (0%) 
O /  108 (0%) 
01 108 (0%) 

2/57 (4%) 

2/  122 (2%) 

0159 (0%) 

o /  122 (0%) 

01 121 (0%) 

2; 122 (2%) 

01 122 (0%) 

2/  I16 (2%) 

21 122 (2%) 

191 161 (12%) 

01 161 (0%) 

1/160(1%) 

6 /  158 (4%) 
2/  158 (1%) 
01 158 (0%) 
O /  158 (0%) 

41 149 (3%) 
O /  149 (0%) 

O /  141 (0%) 
O /  141 (0%) 
01 141 (0%) 

0/91 (0%) 

O /  161 (0%) 

O /  109 (0%) 

O /  161 (0%) 

01 161 (0%) 

31 161 (2%) 

I /  161 (1%) 

21 156 (1%) 

21 161 (1%)  

(a) DMH was given by gastric intubation a t  4 mg/ kg b.w. once every other week for 10 weeks; chrysotile 
asbestos was offered in the diet at a 1% level. 
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III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS 

A greater than 4% incidence of neoplasia in 
dosed or control groups was observed in the 
adrenal gland, pancreas (Islets of Langerhans), 
parathyroid, and reticuloendothelial system. Of 
these, only the adrenal cortex showed an 
increased rate of neoplasia in chrysotile-exposed 
hamsters compared to  the controls. In male 
hamsters, the incidence of cortical adenomas 
was significantly increased (P < 0.05) in the SR 
and IR chrysotile groups compared with the 
pooled controls (Tables 10 and 12) but not in the 
D M H  chrysotile group (Table 14). None of the 
chrysotile groups showed a significant (P<0.05) 
increase in cortical adenomas relative to their 
concurrent control groups. A similar increase in 
cortical adenomas was observed in the female IR 
chrysotile group compared with pooled con- 
trols, but this also ceased to be significant when 
compared with the concurrent control group 
(Tables 11 and 13). Combining male hamsters 
with either adenomas or carcinomas of the 
adrenal glands resulted in significantly (P<0.05) 
increased incidences in both the SR (341229, 
14.8%) and IR (31/244, 12.7%) groups com- 
pared with pooled controls. For females only the 
IR group (18/234,7.7%) wasdifferent(P<0.05) 
from pooled controls. In every comparison sig- 
nificance was eliminated using concurrent 
controls. 

Males and females administered DMH did 
not show a significant (P < 0.05) increase in 
intestinal neoplasia. Nor did the intermediate 
range chrysotile produce a higher rate of intesti- 
nal neoplasia in DMHdosed  animals. A sum- 
mary of all gastrointestinal tumors observed in 
this study is given in Table 16. 

In only two other instances did specific tumor 
types show significant effects relative to pooled 

or concurrent controls. Female hamsters admin- 
istered SR chrysotile showed a significantly 
( P  < 0.05) decreased incidence of islet-cell ade- 
noma of the pancreas relative to pooled controls 
(Table I I ) .  Male hamsters administered DMH 
showed a significantly ( P  < 0.05) increased inci- 
dence of leukemia or malignant lymphoma rela- 
tive to pooled controls (Table 14). 

The only group to show a significant 
( P  < 0.05) increase in overall primary tumors 
was the male IR chrysotile group (Table 14). 
This increase was due primarily to adrenal 
tumors. Male hamsters receiving SR chrysotile 
or DMH and IR chrysotile also showed an ele- 
vated incidence of primary tumors relative to 
pooled controls. However, when survival differ- 
ences were taken into account by life table analy- 
ses, these differences were not statistically 
significant (Tables IO and 14). Female chrysotile 
groups showed little evidence of an increased 
incidence of primary tumors relative to concur- 
rent or pooled controls. 

The diagnoses of the NTP Pathology Work- 
ing Group differed from the original patholo- 
gist's interpretation, as shown in Table 17. T.he 
major diagnostic difference concerned the issue 
of whether certain adrenal tumors originated in 
the medulla or cortex, As shown in Table 17, the 
PWG diagnoses reduced the significance of 
adrenal cortical tumors in the male SR chryso- 
tile group, but did not materially alter the results 
in other groups. To diagnose adrenal tumors, the 
NTP/ PWG used the criteria reported by 
Homburger and Russfield (f970), Matsuyama 
and Suzuki (1970), and Murthy and Russfield 
(1966). 
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TABLE 16. INCIDENCES OF GASTROINTESTINAL TRACT TUMORS IN HAMSTERS IN THE 
CHRYSOTILE ASBESTOS STUDIES 

DMH & 
Intermediate Intermediate 

Pooled Short Range Range Range 
Controls Chrysotile Chrysotile DMH Chrysotile 

M F  M F  M F  M F  M F  

Stomach (no. examined) (464) (468) 
Squamous cell papilloma 3 
Carcinoma in-situ 
Papillary adenoma 

Small Intestine 
(no. examined) (467) (469) 

Adenoma 1 
Adenomacarcinoma I 

Large Intestine 
(no. examined) (464) (468) 

Papilloma 
Adenoma 1 (4 
Papillary adenoma 
Adenocarcinoma 1 

Lipoma 1 

Adenomatous polyp 

Rectum (no. examined) (472) (472) 

Adenoma 1 1 fa) 

Papillary adenoma 
Fibrosarcoma 
Squamous cell carcinoma 
Fibroma 1 

(222) (224) (244) (242) 
I 
I 
I 1 (a) 

(226) (227) (244) (244) 

(222) (226) (241) (243) 

I 

(233) (228) (245) (244) 

(127) (118) (170) (160) 
2 

(127) (120) (170) (159) 

(126) (118) (170) (159) 
1 

1 

1 

1 (0) 

(127) (122) (173) (161) 

(a) These lesions were diagnosed by the original pathologist and were not confirmed by the NTP Pathology 
Working Group. 
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TABLE 17. COMPARISON OF ADRENAL TUMOR INCIDENCE A S  DETERMINED BY ORIGINAL PAIHOLOGIST (OP) AND 
BY THE NTP PATHOLOGY WORKING GROUP (PWG) 

DMH & 
SR IR IR DMH & 

Pooled Chrysotile SR Chrysotile IR Chrysotile IR 
Controls Controls Chrysotile Controls Chrysotile Controls D M H  Chrysotile 

Cortical carcinoma 13/466(3%) 31 115(3%) 8/229(3%) 
Pheochromocytoma 13/466(3%) 21 115(2%) 4/229(2%) 
Other 6/466 (1%)  O/ 1 15 (0%) 1 / 229 (<I%) 

Males (PWG) 
Cortical adenoma 31/466(7%) 7/ 115(6%) 26/229(11%) 
Cortical carcinoma 14/466(3%) 31 
Pheochromocytoma 7/466(2%) 21 
Other 2/466(<1%) O /  

Females (OP) 
Cortical adenoma 15/468(3%) 4/ 12(4%) 8/226(4%) 

Cortical carcinoma 0/468(0%) O/ 112(0%) 0/226(0%) 
Pheochromocytoma 0/468(0%) O /  112(0%) 3/226(  1%) 
Other 0/468(0%) O /  112(0%) 1/226(<1%) 

Females (PWG) 
Cortical adenoma 19/468(4%) 4/ 112(4%) 9/226(4%) 
Cortical carcinoma 0/468 (0%) O /  1 12 (0%) O/ 226 (0%) 
Pheochromocytoma 0/468(0%) o/ 112(0%) 2/226(1%) 
Other 0/468(0%) O /  112(0%) 1/226(<1%) 

(a) P < 0.05 relative to pooled controls 



III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS 

Adrenal Cortex 
Focal hyperplasia-There was a proliferation of 
cells appearing normal and 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 amyloido- 
sis. Another type of hyperplastic lesion encoun- 
tered was the presence of extracapsular nodules 
of cortical tissue that had a normal appearance. 
These were completely encased in a connective 
tissue capsule. 
Cortical adenoma-Two types were observed. 
One was composed of cells resembling the zona 
fasciculata; these cells were somewhat pheomor- 
phic and were compressing the adjacent paren- 
chyma. The second type contained cells similar 
to those of the first, except that admixed 
between them were spindle-shaped cells which 
resembled fibroblasts. Mitotic figures were rare. 
The border of both types of adenomas was well 
defined but no capsule was evident. 
Neurolemmoma-This tumor was composed of 
delicate spindloid cells arranged in parallel pali- 
sades. It was well circumscribed but nonencap- 
sulated. No mitotic figures were observed. This 
type of tumor was of much lower incidence than 
the previously described adenomas. 
Cortical carcinoma-Carcinomas were com- 
posed of cells resembling both types of the ade- 
nomas described above. They were differentiated 
from adenomas on the basis of pleomorphism, 
nuclear atypia, increased numbers of mitotic fig- 
ures, and invasive growth through. the capsule 
and/or  into adjacent blood vessels. Areas of 
necrosis and hemorrhage were common. 

Adrenal Medulla 
Hyperplasia-This lesion was characterized by 
proliferation of cells that appeared normal, 
although an increase in basophilia was some- 
times noted. The normal architecture was pre- 
served, and the lesion was usually diffuse. 
Pheochromocytoma-This lesion consisted of a 
focal nodular proliferation of uniform cells that 
appeared fairly normal, although they were 
often smaller than normal. Mitotic figures were 
not observed. Growth was by expansion. The 
borders were distinct, and there appeared to be a 
delicate capsule. 
Malignant pheochromocytoma-The major dis- 
tinguishing 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 the adrenal tumors (benign and 
malignant) composed of a mixture of spindle- 
shaped cells and eosinophilic hepatoid-like cells. 
The original pathologist diagnosed these as 
pheochromocytomas or malignant pheochro- 
mocytomas, while the PWG called them cortical 
adenomas or  carcinomas. 

While this study was not designed to evaluate 
nonneoplastic disease, noteworthy lesions were 
observed. None appeared to be dosage related; 
rather, they were consistent with lesions that are 
normally found in aging hamsters. The patholo- 
gist opined that the most important lesion, 
responsible for many deaths, was generalized 
amyloidosis. The kidneys were particularly 
affected by diffuse accumulation of amyloid, 
which replaced glomeruli and infiltrated tubular 
interstitium to a point where the normal cortical 
architecture was obliterated. Other organs 
which showed significant accumulations of amy- 
loid were the adrenal gland, liver, spleen, and the 
epithelium of the small intestine. Amyloid was 
observed within the walls of blood vessels in 
many tissues. 

Many of the livers were cirrhotic, infiltrated 
with amyloid, and contained large cystic struc- 
tures filled with a lightly staining proteinaceous 
fluid. These structures were interpreted as cystic 
bile ducts and are consistent with what others 
have termed “retention cysts.” At times, these 
cysts were so large and/or  numerous that less 
than half of the livers remained. 

Other nonneoplastic lesions that were observed 
in more than 5% of the hamsters in any of the 
experimental groups were: 

1. Skin-chronic dermatitis 
2. Lung-interstitial pneumonitis 
3. Spleen-lymphoid atrophy 
4. Lymph node-hyperplasia 
5 .  Heart-atrial thrombosis 
6. Gallbladder-edema and calculi 
7. Stomach (nonglandu1ar)-hyperkeratosis 

8. Colon-intussusception, inflammation 
9. Urinary bladder-chronic inflammation, 

10. Adrenal gland-cortical and medullary 

11. Thyroid gland-follicular atrophy 
12. Pituitary gland-degeneration 

or acanthosis 

hyperplasia 

hyperplasia 
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III. RESULTS: PATHOLOGY AND STATISTICAL ANALYSES OF RESULTS 

13. Ovary-atrophy 
14. Uterus-inflammation, endometrial hyper- 

15. Vagina-acute inflammation, squamous 
metaplasia 

plasia. None of these lesions were dose related. 
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IV. SUMMARY, COMMENTS, 
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IV. SUMMARY, COMMENTS, AND CONCLUSIONS 

The clinicopathologic results in this study 
showed that chronic ingestion of 1 %  chrysotile 
[short range (SR) or intermediate range (IR) 
fiber lengths] asbestos in the diet did not have 
any adverse effect on body weight gain and sur- 
vival. In fact, both weight gain and survival 
seemed to be enhanced. An explanation for these 
observations is not apparent. 

The only organ which showed a statistically 
significant (P < 0.05) increased rate of neopla- 
sia was the adrenal cortex in male and female 
hamsters exposed to IR chrysotile asbestos and 
males exposed to SR chrysotile asbestos when 
compared with pooled controls. However, sta- 
tistical significance was lost when these groups 
were compared to their concurrent controls. 
Also, the increased incidence in SR males was 
not statistically significant when the diagnoses of 
the NTP/ PWG were used. The increase in body 
weight may have been a factor in adrenal cortical 
tumorigenesis, but this is speculative. It is diffi- 
cult to imagine how orally administered asbes- 
tos, even though it is known to be absorbed 
through the gastrointestinal tract (Cook and 
Olson, 1979), could cause an increased tumor 
rate in the adrenal cortex without causing sim- 
ilar increases in tumors in other abdominal 
organs and tissues, i.e., gastrointestinal tract and 
peritoneum. For these reasons, the biologic 
importance of adrenal tumors in this study is 
doubtful. The overall increase in  total primary 
tumors in male IR chrysotile hamsters can be 
explained primarily on the basis of an increased 
incidence of adrenal tumors in this group. The 
enhanced survival of animals in the chrysotile 
groups also contributed to the elevated incidence 
of primary tumors observed in these groups 
compared with controls. Similar increases were 
not observed in the amosite asbestos studies 
(NTP, 1983). 

The only other instance of an increased rate of 
neoplasia was a significant (P  < 0.05) increase 
in leukemia or malignant lymphoma in male 
hamsters exposed to  D M H  when compared to 
pooled controls. Again, statistical significance 
was lost when this group was compared to its 
concurrent control group. This finding also loses 
importance because it was not observed in the 
D M H  plus IR chrysotile group. 

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 10% 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 in general, evidence of 
penetration of asbestos into the colonic mucosa 
and possible cytotoxicity to colonic tissues and 
they suggested a possible relationship to perito- 
neal mesothelioma. Another equivocal study is 
that reported by Gibe1 et al. (1976), who 
described an increase in malignant tumors in the 
lung, kidney, liver, and reticuloendothelial sys- 
tem, but no increase in intestinal neoplasia in 
Wistar rats fed asbestos filter material (20 mg/ 
day) for a period of 8-14 months. Cunningham et 
al. (1977) reported 2 studies in male Wistar rats 
administered 1% chrysotile in the diet, onestudy 
of 24 months and one of 30 months. No intesti- 
nal tumors were found in the control rats. Nega- 
tive results were reported by Gross et al., (1974), 
who fed rats a diet containing 5% chrysotile 
asbestos for a period of 21 months with no evi- 
dence of intestinal neoplasia. 

The only other oral asbestos study in hamsters 
was reported by Smith et al. (1980). They 
exposed groups of 30 male and 30 female ham- 
sters via drinking water for lifetime to amosite 
asbestos, mine tailings, beach rock, and Lake 
Superior drinking water. They did not observe 
adverse effects on body weight or  survival time 
in any of the groups. A peritoneal mesothelioma, 
one pulmonary carcinoma, and two early squa- 
mous cell carcinomas of the nonglandular stom- 
ach were found in the hamsters exposed to 
amosite, but the incidence was not statistically 
significant (P  > 0.05). They concluded that 
these studies were essentially negative. 

Except for those by Donham et al. (1980) and 
Smith et al. (1980), these studies were conducted 
with relatively small numbers of animals. Also, 
some were conducted for periods of time insuffi- 
cient to adequately test the carcinogenic poten- 
tial of ingested asbestos. 

The results of the combination study (IR 
chrysotile plus DMH) did not yield a significant 
increase in tumors above the background level 
observed in the D M H  group alone or  in the 
untreated control group. The DMH failed to 
yield a background level of intestinal tumors 
high enough to provide a valid test of the cocar- 
cinogenic potential of chrysotile asbestos. For 
this reason, the cocarcinogenic potential of 
orally administered asbestos should be consid- 
ered untested. However, the DMH plus chryso- 
tile group provides an additional IR chrysotile 
group for comparative purposes. 
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IV. SUMMARY, COMMENTS, AND CONCLUSIONS 

Why the DMH dosed group of hamsters failed 
to show an increased incidence of intestinal neo- 
plasia remains unclear. The results from the pilot 
study indicated that the dose of DMH used 
should have caused an incidence of approxi- 
mately 10% to 15%. DMH solutions rapidly 
decompose if they are at room temperature or if 
they are not properly buffered. For these studies, 
however, precautions were taken to prevent 
decomposition. 

The only long-term study designed to deter- 
mine the cocarcinogenic potential of asbestos 
was reported by Ward et al. (1980). They admin- 
istered 1 mg amosite asbestos in saline by gavage 
to 6-week-old F344 rats 3 times per week for 10 
weeks. Once per week during this same period, 
half of the rats received subcutaneous injections 
of 7.4 mg/ kg azoxymethane (AOM), a known 
intestinal carcinogen in animals. All surviving 
rats were killed at 94-95 weeks of age. Ward et al. 
reported an intestinal tumor incidence of 66.7% 
for AOM alone, 77.1% for amosite plus AOM, 
and 32.6% for amosite alone. The authors con- 
cluded that while amosite did not significantly 
add to the incidence of AOM-induced intestinal 
neoplasia, amosite alone caused a relatively high 
rate of intestinal neoplasia. However, there was 
no untreated control group with which to com- 
pare the treated groups. These authors also 
reported a 14% incidence of Zymbal gland tu- 
mors in the rats exposed to amosite alone. The 
historical rate of Zymbal gland tumors in the 
Program is 0.34%, indicating that this neoplasm 
is an extremely rare spontaneous tumor. How- 
ever, AOM is known to induce Zymbal gland 
tumors with a single dose of 5.1 mg/ kg in male 
F344 rats producing a 14% incidence of tumors 
in this organ (Ward, 1975); in this study 5.1 
mg/kg AOM also caused a 24% incidence of 

intestinal neoplasia. An appropriate explana- 
tion for the high incidence of Zymbal gland 
tumors in the amosite group would be that those 
animals were inadvertently exposed to AOM. If 
this occurred, animals would also be expected to 
show a high incidence of intestinal neoplasia. 

This investigation of the carcinogenic and 
cocarcinogenic potential of ingested asbestos is a 
two-animal-species effort by the National Insti- 
tute of Environmental Health Sciences/National 
Toxicology Program. 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. The concur- 
rent study (NTP, 1983) using 1% amosite in the 
diet of hamsters did not show any significant 
increase in tumor incidence compared to pooled 
or concurrent control groups. 

Conclusions: Under the conditions of these 
studies, neither short range chrysotile nor inter- 
mediate range chrysotile asbestos was carcino- 
genic when ingested at 1% levels in the diet by 
male and female Syrian golden hamsters. While 
there were increases in the rates of adrenal corti- 
cal adenomas in male and female hamsters 
exposed to intermediate range chrysotile asbes- 
tos compared with pooled control groups, these 
incidence rates were not different when com- 
pared with the concurrent control groups. Addi- 
tionally, the biologic importance of adrenal 
tumors in the absence of target organ (gastroin- 
testinal tract) neoplasia is questionable. The 
cocarcinogenesis studies using IR chrysotile 
asbestos and 1,2-dimethylhydrazine dihydro- 
chloride were considered inadequate because 
there was no increase in intestinal neoplasia in 
the D M H  group. 
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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 used for the assays were 350 to  
500 mg of asbestos-containing diet and 1,000 to  1,500 mg of control diet. The crucibles containing the 
diet were placed in a muffle furnace and ashed overnight a t  55OOC. After cooling, the ashed samples 
were quantitatively transferred to 100-ml beakers. Twenty ml of a 1:1:2 solution of nitric and 
hydrochloric acid in distilled water were added to each beaker and the samples were gently boiled for 8 
hours. The digested sample was quantitatively transferred to a volumetric flask 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++ at  a 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 Tables Al  and A2. 

TABLE A l .  CALCULATED VALUES OF SHORT RANGE 
CHRYSOTILE ASBESTOS IN INDIVIDUAL 
LOTS OF FEED AS DETERMINED BY 
MAGNESIUM CONTENT 

Feed Preparation Date Calculated Asbestos Content 
(%) 

03/23/77 
031 14,77 
05/20/77 
061 23 J 17 
061 231 77 
091 2 1 / 77 
12/07/77 
02/01 178 
09/78 
10179 

1.05 2~ 0.07 
0.96 f 0.07 
0.89 f 0.38 
1.29 f 1.96 

0.94 f 0.07 
0.96 f 0.13 
1.00 f 0.06 
0.94 zk 0.06 
0.93 * 0.06 
0.97 f 0.07 

~~ 

Mean = 0.98 k 0.22 

Chrysotile Asbestos 64 



TABLE A2. CALCULATED VALUES OF INTERMEDIATE RANGE 
CHRYSOTILE ASBESTOS IN INDIVIDUAL LOTS OF 
FEED AS DETERMINED BY MAGNESIUM CONTENT 

Feed Preparation Date 

031 14/77 
OS/20/ 77 
06/23/77 
061 231 77 
06/23! 17 
06/23/77 
0912 1/77 
091 2 I 77 
12/07/77 
02/01/78 
02/01 178 
071 1 I /78 
10127178 
10179 

Calculated Asbestos Content 
(%) 

1.02 k 0.04 
I .oo f 0.1 I 
1.64 f I .49 
I .09 f 0.39 
0.94 
0.89 i 0.06 
0.89 
0.85 
1.02 k 0.05 
1.03 f 0.13 
1.02 f 0.17 
0.97 f 0.02 
0.92 f 0.07 
I .oo 

Mean = 0.96 zk 0.12 
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APPENDIX B 

DISEASE STATUS OF HAMSTERS EXPOSED 
IN THE CHRYSOTILE ASBESTOS STUDIES 
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TABLE B1. DISEASE STATUS OF HAMSTERS EXPOSED TO CHRYSOTILE ASBESTOS AND/OR 1J-DIMETHYLHYDRAZINE 
DIHYDROCHLORIDE ( D M H )  

Intermediate Range Chrysotile 
Short Range Chrysotile Intermediate Range Chrysotile and/or DMH R 

$ 
P 

0 

c Asbestos 
Control Asbestos Control Asbestos Control and/or D M H  

Off- Off- Off- Off- Off- Off- 
Mother spring Mother spring Mother spring Mother spring Mother spring Mother spring Organism 

Salmonella spp. 

Strepto bacillus 
moniliformis 

Streptococcus 
pneum oniae 

Haemobartonella spp. 

Encephalitazoon spp. 

Aspicularis tetraptera 

Sphacia obvelata 

Taxoplasma gondii 

Hymenolepsis 
diminuta or nana 

Trichomonas spp. 

Hexamita muris 

Giardia muris 

m 
W 

- 

ttt 

- 

- 

t++ 

- 

- 

ttt 

t 

tt 

- 

tt+ 

t 

tt 

- 

ttt 

tt 
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- - 

tt+ ttt 

.H t 

t tt 
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ttt 
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tt 
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ttt 

tt 

tt 
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tt 

tt 
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t u  

++ 
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ANALYSES OF 192-DIMETHYLHYDRAZINE DIHYDROCHLORIDE 
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TABLE C l .  ANALYSIS OF 1,2-DIMETHYLHYDRAZINE 
DIHYDROCHLORIDE SOLUTIONS 

Date Prepared Theoretical Actual 
and Used Concentration Concentration 

~ ~~ 

6 /22 /11  2.00 mg/ml 2.004 k0.03 mg/ ml 

1 / 6 / 1 7  2.00 mg/ml 1.75 k 0 . 0 4  mg/ ml 

7/20/77 2.00 mg/ml 2.5 I k0.08 mg/ ml 

8 / 3 / 1 1  2.00 mg/ ml 1.92 k0.06 mg/ ml 

8 /  11/77 2.00 mg/ml 1.68 kO. I4mg/ml  

The concentration of 1,2-dimethylhydrazine dihydrochloride was determined by the penta- 
cyanoamino ferrate colorimetric method. Quantity modifications were made to avoid the small and 
fraction milliliter quantities and to  make possible the use of standard laboratory ware. 

All solutions and solid reagents in use or storage were kept cold, a t  about ice temperatures in a cold 
refrigerator. 

REAGENTS 

buffer. 

concentration, approximately 200 pgi ml. 

1. Trisodium salt of pentacyanoamino ferrate; concentration 20 mg/ ml dissolved in cold borate 

2. Stock 1,2-DMHo2HC1 solution; approximately 40 mg/200 ml; dissolved in cold acetate buffer; 

3. 0.05 M Borate buffer: 
0.05 M H3BO3:3.08 g/  1 
0.5 M NA3B407.10 H20: 19.06 g/  1 

Add the salt to boric acid until pH 8.5. 
4. 0.2 M acetate buffer 

0.2 M HOAc: 1 1.4 ml conc glacial acetic 
acid per liter. Conc HOAc=17.6M 
0.2 M NaOAc:27.2 g/liter of NaOAc.3H2 0 

Add HOAc to  the salt solution until pH 5. 
5 .  1-1 HCl solution. 
6. Color development reagent (combined reagent) 12.0 ml (by pipette) of pentacyanoamino ferrate 

reagent diluted to 250 ml with cold borate buffer. Keep cold. 

EQUIPMENT 
Beckman spectrophotometer; 1 cm cells. Wavelength 536 nm. 

CALIBRATION CURVE 
No attempt was made to weigh 40.0 mg of the symmetrical DMH.2HCl because of its unstable 

nature at room temperature and its tendency to pick up water. 40 mg or  more were quickly weighed and 
immediately dissolved in cold acetate buffer and diluted to 200 ml in a volumetric flask. 

To prepare the calibration curve, 6 standard solutions were prepared from which 5 ml aliquots were 
taken to obtain each absorbance value. 
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Std Solution If Stock is 210 pg/ml 

ml Stock ml OAc-Buffer Std Sol @/ml Calib. Sol.pg/ml 

4 36 
8 32 

I O  30 
12 28 
16 24 
20 20 

21 3.44 
42 6.88 
52.5 8.61 
63 10.3 
84 13.8 
I05 17.2 

The calibration curve points were obtained by 5 aliquots of5 ml each diluted with 25 ml color reagent 
and 0 . 5  ml of 1-1  HC1 solution or a total or 30.5 ml. Concentration in pg/ml for each of these 
calibration points is (5 ml x conc each std pg/ ml) + 30.5 ml and is included in the above table. The 
blank consists of 5 ml OAc- buffer with 25 ml indicator and 0 . 5  ml 1-1 acid. 

The color develops and fades very rapidly, even when cold. T o  obtain reasonably consistent values 
for 5 aliquots, the acid was measured with a fast pipette, and a dry cuvette was filled and read 
immediately. If any motion is delayed, this is reflected in a bad reading. A typical calibration curve and 
a copy of a data sheet are attached. 

A new calibration curve was prepared for each sampleanalyzed. Because thesecurves were prepared 
from somewhat different concentrations (plotted according to ml), two curves prepared from two 
different concentrations two weeks apart were converted to  equivalent concentrations and plotted. The 
two curves were nearly identical. 

S A M P L E  ANALYSES 
For sample analyses, samples were received as a solution; three separate aliquots were taken from 

the original sample. These were diluted to 50 ml; then, a 10 ml sample was takenfrom each and diluted 
to 50 ml. From the latter, 5 separate samples were taken, each diluted to 30.5 ml, and the absorbance 
values were averaged to determine the concentration. The 5 absorbance values were averaged to  give 
the concentration of each aliquot. 
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APPENDIX D 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN 
HAMSTERS ADMINISTERED CHRYSOTILE ASBESTOS 

IN THE DIET 
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TABLE D1. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN M A L E  HAMSTERS ADMINISTERED 
SHORT RANGE (SR) CHRYSOTILE ASBESTOS IN THE DIET  

CONTROL SR CHRYSOTILE 

i N I M A L S  I N I T I A L L Y  I N  S T U D Y  1 2 6  2 5 3  
4 N i M A L S  N E C R O P S I E D  1 1 5  2 3 3  
4 N I M A L S E X A M  I N E D H I S T 0 P 'n T H 0 L 0 G I C A L L Y 2 3 3  1 1 5 ____________-_------------------------------------------------------------------------------- 
I N T E G U M E N T A R Y  S Y S T E M  

N O N E  ________________________________________---------------_-------------------_-_--------------- 
R E S P I R A T O R Y  S Y S T E M  

# P E R 1  T R A C H E A L  T I S S U E  
S A R C O M A ,  N O S ,  M E T A S T A T I C  

# L U Y G  
P A R A G A N G L I O M A ,  M E T A S T A T I C  
S A R C O M A ,  NOS,  M E T A S T A T I C  

( 1 1 5  

( 1 1 5  

H E M A T O P O I E T I C  S Y S T E M  

* M U L T I P L E  ORGANS ( 
M A L I G . L Y M P H O M A ,  L Y K P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  
G R A I l U  L O C Y T  I C L E U K E H I  A 

# L Y M P H  N O D E  ( 

( 

C - C E L L  C A R C I N O Y A ,  M E T A S T A T I C  

# T H Y M U S  
P A R A G A N G L I O M A ,  M E T A S T A T I C  

( 2 2 8 )  
1 (0%) 

C I R C U L A T O R Y  S Y S T E M  

# S P L E E N  
H EP1 A N G I O  S A RCOMA 

( 1 1 2  

1 5 )  
1 ( 1 % )  
1 ( 1 % )  

1 4 )  

0 )  

( 2 3 3 )  
2 ( 1 % )  

1 (0%) 

1 (0%) 

1 ( 1 % )  

( 2 3 0 )  

( 1 3 7 )  

( 2 2 9 )  
1 (0%) 

# H E A R T  ( 1 1 4  (230) 
1 - P A R A G A N G L I O M A ,  M A L I G N A N T  -- - _---- ------ 

# L I V E R  
H E M A N G I O S A R C O M A  

( 1  1 5 )  ( 2 3 2 )  
2 ( 1 % )  

D I G E S T I V E  S Y S T E M  

# L I V E R  ( 1  

e C A R D I A C  S T O M A C H  ( 1  

O S T E O S A R C O M A ,  M E T A S T A T I C  

S Q U A M O U S  C E L L  P A P I L L O f l A  

#DUODENUM ( 1  
A D E N O X A ,  NOS ____________________-- - - - - - - - - - - - - - - - - - - -  

U R I N A R Y  S Y S T E M  

( 2 3 2 )  

(222) 

1 (0%) 

# K I D N E Y  

# K I D N E Y / C O R T E X  

T U B U L A R - C E L L  ADENOMA 

A D E N O N A ,  NOS 

( 1  1 5 )  

( 1  1 5 )  

(232) 
2 ( 1 % )  

1 (0%) 
( 2 3 2 )  

n N U M B E R  O F  ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY 
X NUMBER OF A N I M A L S  N E C R O P S I E D  
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TABLE 0 1 .  MALE HAMSTERS: NEOPLASMS (CONTINUED) 

CONTROL SR CHRYSOTILE 

E N D O C R I N E  S Y S T E M  

# A D R E N A L  
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  
PHEOCHROMOCYTOMA 
N E U R I L E M O M A  

# T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

( 1  1 5 )  
7 (6%) 
3 ( 3 % )  
2 ( 2 % )  

(229) 
2 6  ( 1 1 % )  

8 ( 3 % )  4 i z z j  
1 (0%) 

( 1 0 9 )  (207) 
3 ( 3 % )  3 ( 1 % )  
1 ( 1 % )  1 (0%) 

S P E C I A L  S E N S E  ORGANS 

N O N E  . .............................. 
M U S C U L O S K E L E T A L  S Y S T E M  

N S K E L E T A L  M U S C L E  
F I B R O S A R C O M A  

N T H O R A C I C  C A V I T Y  
OSTEOSARCOMA 

( 1  1 5 )  ( 2 3 3  1 
1 (0%) 

A L L  O T H E R  S Y S T E M S  

H O N E  

A N I M A L  D I S P O S I T I O N  SUSI?IARY 

A N I M A L S  I N I T I A L L Y  I N  S T U D Y  
N A T U R A L  D E A T H S  
M O R I B U N D  S A C R I F I C E  
S C H E D U L E D  S A C R I F I C E  
A C C I D E N T A L L Y  K I L L E D  
T E R M I N A L  S A C R I F I C E  

126 
1 1 2  

1 1  

2 5 3  
22  1 

2 9  

2 

A N I M A L  M I S S I N G  

a INCLUDE A U T O L Y Z E D  ANIMALS 

I NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
,N NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D1, MALE HAMSTERS: NEOPLASMS (CONTINUED) 
CONTROL SR CHRYSOTILE 

TUMOR SUM?lARY 

T O T A L  A N I M A L S  N I T H  P R I M A R Y  TUMORS*  2 1  6 4  
T O T A L  P R I M A S Y  TUMORS 24 7 4  

T O T A L  A N I M A L S  W I T H  B E N I G N  TUMORS 15 
T O T A L  B E N I G N  T U l O R S  1 6  

4 8  
5 6  

T O T A L  A N I P l A L S  W I T H  P I A L I G N A N T  TUMORS 8 18 
T O T A L  M A L I G N A N T  T l l M O R S  8 18 

T O T 4 1  A N I M A L S  X I T H  S E C O N D A R Y  T U P l C R S #  
T O T A L  S E C O N D A R Y  T U r l O R S  

T O T A L  A N I M A L S  W I T H  T i l Z O R S  U N C E R T A I N -  
B E N I G N  OR M A L I G N A N T  

T O T A L  U N C E R T A I N  TUMORS 

T O T A L  A N I M A L S  U I T H  TUFlORS U P C E R T A I N -  
P R I M A R Y  OR M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

4 
6 

X P R I M A R Y  T U M O R S :  A L L  TUMC)RS E X C E P T  S E C O N D A R Y  TUMORS 
t S E C O N D A R Y  T U M O R S :  M E T A S T A T I C  T l l M O R S  OR TUMORS I N V A S I V E  I N T O  A N  A D J A C E N T  ORGAN 
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TABLE D2. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE HAMSTERS ADMINISTERED 
SHORT RANGE (SRI CHRYSOTILE ASBESTOS IN THE DIET 

CONTROL SR CHRYSOTILE 
2 5 2  

1 
2 2 8  
2 2 8  

I N T E G U M E N T A R Y  S Y S T E M  

( 1  1 4 )  ( 2 2 8  1 
1 (0%) 
1 ( 0 % )  

# L Y M P H  N O D E  ( 1  1 4 )  ( 2 2 7 )  
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

# P I T U I T A R Y  ( 7 7 )  
CH R O P l O  P H 0 B E A D E N  OM A 

( 1 3 2 )  
1 ( 1 % )  

# A D R E N A L  
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
NEURI L EMONA 

( 1  1 2 )  ( 2 2 6 )  
4 ( 4 % )  8 ( 4 % )  

3 ( 1 % )  
1 (0%) 

# T H Y R O I D  ( 1 0 7 )  ( 2 1 4 )  
F O L L I C U L A R - C E L L  ADENOMA 2 ( 2 % )  

2 ( 2 % )  C - C E L L  ADENOMA 

# P A R A T H Y R O I D  ( 6 8 )  (139) 

# P A N C R E A T I C  I S L E T S  ( 1 0 9 )  ( 2 1 7 )  

ADENOMA,  NOS 3 ( 4 % )  3 ( 2 % )  

I S L E T - C E L L  ADENOMA 2 ( 2 % )  2 ( 1 % )  
I S L E T - C E L L  C A R C I N O M A  1 ( 1 % )  

d U M B E R  O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
Y N U M B E R  O F  A N I M A L S  N E C R O P S I E D  
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TABLE 02. FEMALE HAMSTERS: NEOPLASMS (CONTINUED) 

CONTROL SR CHRYSOTILE 

R E P R O D U C T I V E  S Y S T E M  

* V A G I N A  ( 1  1 4 )  ( 2 2 8 )  
P A P I L L A R Y  ADENOMA 1 ( 1 % )  

# U T E R U S  
P A P I L L O M A ,  N O S  
P A P I L L A R Y  C A R C I N O M A  
ADENOMA,  N O S  
P A P I L L A R Y  ADENOMA 
L E I 0 MY 0 E l  A 
EN D O M  ET R I A L STROMA L P 0 L Y P 

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

2 ( 2 % )  1 (0%) 
1 ( 1 % )  

B O D Y  C A V I T I E S  

A L L  O T H E R  S Y S T E M S  

P E R I N E U M  
P A P I L L O M A .  NOS 1 

SITE 
< A 6  

U N K N O W N  

0 S T EO S A R C OF1A 
,-.?COMA, NOS 1 

1 

4 N I M A L  D I S P O S I T I O N  SUMMARY 

T U D Y  1 2 6  
1 1 2  

13 

2 5 2  
2 3  1 

1 9  

1 A N I M A L  HISSING 1 

a INCLUDES A U T O L Y Z E D  ANIMALS 

I NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
Y NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D2. FEMALE HAMSTERS: NEOPLASMS (CONTINUED) 
CONTROL SR CHRYSOTILE 

TUMOR SUMMARY 

T O T A L  A N I M A L S  W I T H  P R I M A R Y  TUMORS*  1 9  
T O T A L  P R I M A R Y  TUMORS 23  

T O T A L  B E N I G N  TUPlORS 1 8  
T O T A L  A N I M A L S  W I T H  B E N I G N  TUMORS 1 6  

T O T A L  A N I M A L S  W I T H  M A L I G N A N T  TUMORS 5 
T O T A L  M A L I G N A N T  TUMORS 5 

28 
3 3  

24 
25 

7 
8 

T O T A L  A N I M A L S  W I T H  S E C O N D A R Y  T U M O R S #  2 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
B E N I G N  OR M A L I G N A N T  

T O T A L  S E C O N D A R Y  TUMORS 2 

T O T A L  U N C E R T A I N  TUMORS 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
P R I M A R Y  OR M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

* P R I M A R Y  TUMORS:  A L L  TUMORS E X C E P T  S E C O N D A R Y  TUMORS 
# S E C O N D A R Y  TUPIORS: M E T A S T A T I C  TUMORS OR TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  ORGAN 

79 Chrysotile Asbestos 



TABLE D3. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE (IR) CHRYSOTILE ASBESTOS IN THE D I E T  

CONTROL IR CHRYSOTILE 

A N I M A L S  I N I T I A L L Y  I N  S T U D Y  1 2 6  
A N I M A L S  N E C R O P S I E D  1 1 6  
A N I M A L S  E X A M I N E D  H I S T O P A T H O L O G I C A L L Y  1 1 6  

2 5  1 
2 4 5  
2 4 5  

I N T EGUPl E N T A R Y S Y S T EM 

N S U B C U T  T I S S U E  ( 1 1 6 )  ( 2 4 5 )  
SARCOMA,  NOS 1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E S P I R A T O R Y  S Y S T E M  

# T R A C H E A  ( 1  1 6 )  ( 2 4 4 )  
C A R C I N O M A , N O S  1 (0%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

H E M A T O P O I E T I C  S Y S T E M  

% M U L T I P L E  ORGANS ( 1 1 6 )  ( 2 4 5 )  
M A L I C .  LYMPHOMA,  L Y M P H O C Y T I C  T Y P E  8 ( 3 % )  
PIA L I G . L Y MP t i  OMA , H I S  T I OCY T I C  T Y P E  1 ( 1 % )  1 (0%) 

# C E R V I C A L  L Y M P H  N O D E  ( 1  1 6 )  ( 2 4 4 )  
C A R C I N O M A , N O S  1 (0%) 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  1 (0%) 

SARCOMA,  N O S ,  M E T A S T A T I C  1 (0%) 
# L Y M P H  N O D E  OF T H O R A X  ( 1  1 6 )  ( 2 4 4  1 

# P l E D I A S T I N A L  L . N O D E  ( 1  1 6 )  ( 2 4 4 )  
A D E N O C A R C I N O M A ,  N O S ,  M E T A S T A T I C  1 ( 1 % )  

# P A N C R E A T I C  L . N O D E  ( 1 1 6 )  
A O E N O C A R C I N O M A ,  NOS,  M E T A S T A T I C  1 ( 1 % )  

# S P L E N I C  C A P S U L E  
H E M A N G I O M A  = --- --_ - - - - - - - - 

2 4 4 )  

D I G E S T I V E  S Y S T E M  

# L I V E R  ( 1 1 6 )  ( 2 4 4  1 
A D E N O C A R C I N O I I A ,  N O S ,  M E T A S T A T I C  1 ( 1 % )  

# C A R D I A C  STOMACH ( 1  1 5 )  ( 2 4 4  
SQUAMOUS C E L L  P A P I L L O M A  1 
P A P I L L A R Y  ADENOMA 1 

# G A S T R I C  F U N D U S  ( 1  1 5 )  ( 2 4 4  
C A R C I N O M A - I N - S I T U ,  N O S  1 

# J  E J UNUM ( 1 1 6 )  ( 2 4 4  
A D E N O C A R C I N O M A ,  N O S  1 ( 1 % )  

0%) 
0%) 

0 !L ) 

U R I N A R Y  S Y S T F  

# K I D N E Y  ( 1  1 5 )  ( 2 4 5 )  
A D E N O C A R C I N O M A ,  N O S  1 ( 1 % )  
T U B U L A R - C E L L  A D E N O C A R C I N O M A  1 ( 0 % )  

# K  I DN E Y / C O R T  E X  ( 1  1 5 )  ( 2 4 5 )  
A 0 E N 0 C A R  C I N UNA , 14 0 5 1 ( 1 % )  

t NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  MICROSCOPICALLY 
I NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D3. M A L E  HAMSTERS: NEOPLASMS (CONTINUED) 
CONTROL IR CHRYSOTILE 

E N D O C R I N E  S Y S T E M  

# A D R E N A L  
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  
P ti EO C ti ROW0 C Y  T 0 N A  
PHEOCHROMOCYTOMA,  M A L I G N A N 7  
G A N G L I O N E U R O M A  
N E U R O B L A S T O M A  

# T H Y R O I D  
ADENOMA.  NOS 
C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

# P A R  AT t i Y  R 0 I D 
ADENOMA,  N O S  

# P A N C R E A T I C  I S L E T S  
1st E T - C E L L  ADENOMA 

I S L E T - C E L L  C A R C I N O M A  

( 1  1 5 )  
7 -  ( 6 % )  
3 ( 3 % )  
5 ( 4 % )  

1 ( 1 % )  
2 (2%) 

( 1 0 6 )  

3 ( 3 % )  
1 ( 1 % )  

(216) 
1 ( 0 % )  
5 ( 2 % )  
4 ( 2 % )  

( 1 3 8 )  
4 ( 3 % )  

( 2 2 6 )  
15 (7%) 

1 ( 0 % )  

A L L  OTHER S Y S T E M S  

X M U L T I P L E  ORGANS ( 1 1 6 )  ( 2 4 5  
C A R C I N O M A ,  NOS,  N E T A S T A T I C  1 
F I B R O S A R C O M A  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A N I M A L  D I S P O S I T I O N  SUMMARY 

A N I M A L S  I N I T I A L L Y  I N  S T U D Y  1 2 6  25 1 
N A T U R A L  D E A T H a  1 0 2  2 1 8  
M O R I B U N D  S A C R I F I C E  24 3 3  
S C H E D U L E D  S A C R I F I C E  
A C C I D E N T A L L Y  K I L L E D  
T E R M I N A L  S A C R I F I C E  
A N I M A L  M I S S I N G  

a I N C L U D E S  A U T O L Y Z E D  A N I M A L S  

I NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
Y NUMBER O F  A N I M A L S  N E C R O P S I E D  
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TABLE D3. MALE HAMSTERS: NEOPLASMS (CONTINUED) 
CONTROL IR  CHRYSOTILE 

TUMOR SUMMARY 

T O T A L  A N I M A L S  W I T l l  P R I M A R Y  TUMORS% 2 6  
T O T A L  P R I P l A R Y  TUMORS 3 5  

78 
9 1  

T O T A L  A N I M A L S  W I T H  B E N I G N  TUMORS 19 5 5  
T O T A L  B E N I G N  TUMORS 2 4 6 1  

T O T A L  A N I M A L S  W I T H  M A L I G N A N T  TUPlORS 
T O T A L  F l A L I G N P 3 N T  TUMORS 

1 0  
I I  

T O T A L  A N I M A L S  W I T H  S E C O N D A R Y  T U M O R S #  1 
T O T A L  S E C O N D A R Y  TUMORS 3 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
D E N I G N  OR MAL1Gt :ANT 

T O T A L  U N C E R T A I N  TUMORS 

3 0  
30 

3 
3 

T O T A L  A N I M A L S  W I T H  T U t l O R S  U N C E R T A I N -  
P R I M A R Y  OR N E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

Y P R I M A R Y  TUMORS:  A L L  TUMORS E X C E P T  S E C O N D A R Y  TUMORS 
!I S E C O N D A R Y  TUPIORS: M E T A S T A T I C  TUMORS OR TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  O R G A N  
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TABLE 04. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE (IR) CHRYSOTILE ASBESTOS IN THE D I E T  

CONTROL IR CHRYSOTILE 
A N I M A L S  I N I T I A L L Y  I N  S T U D Y  126 2 5 2  
A N I M A L S  M I S S I N G  1 
A N I M A L S  N E C R O P S I E D  1 1 9  244 
A N I M A L S  E X A M I N E D  H I S T O P A T H O L O G I C A L L Y  1 1 9  2 4 4  

I N T E G U M E N T A R Y  S Y S T E M  

H S K I N  
M A L I G N A N T  MELANOMA 

( 1 1 9 )  ( 2 4 4 )  
1 (0%) 

* M U L T I P L E  ORGANS ( 1 1 9 )  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  

( 2 4 4 )  
1 (0%) 

# L Y M P H  NODE ( 1 1 9 )  ( 2 4 3 )  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  1 (0%) 

# P I T U I T A R Y  
ADENOMA,  NOS 
CHROMOPHOBE ADENOMA 
CHROMOPHOBE C A R C I N O M A  

# A D R E N A L  
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  
PHEOCHROMOCYTOMA 

# T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

# P A R A T H Y R O I D  
ADENOMA, NOS 

( 6 7 )  ( 1 6 4 )  
1 ( 1 % )  1 ( 1 % )  
1 ( 1 % )  

1 ( 1 % )  

( 1  18) ( 2 3 4 )  
6 ( 5 % )  18 ( 8 % )  

1 (0%) 
1 (0%) 

( 1 1 5 )  ( 2 2 3 )  
1 (0%) 

3 ( 3 % )  2 ( 1 % )  

# P A N C R E A T I C  I S L E T S  ( 1 1 6 )  ( 2 3 6 )  
I S L E T - C E L L  ADENOMA 5 (4%) 4 ( 2 % )  

# NUMBER OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
NUMBER OF A N I M A L S  N E C R O P S I E D  
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TABLE 04. FEMALE HAMSTERS: NEOPLASMS (CONTINUED) 

CONTROL IR CHRYSOTILE 

( 2 4 0 )  
1 (0%) 
1 ( 0 % )  
1 ( 0 % )  
2 ( 1 % )  
2 ( 1 % )  

R E P R O D U C T I V E  S Y S T E M  

# U T E R U S  
P A P I L L O M A .  NOS 
ADENOMA,  NOS 
A D E N O C A R C I N O M A ,  NOS 
P A P I L L A R Y  ADENOMA 
L E I OMY OM A 

( 1  1 9 )  ( 2 4 4 )  
1 (0%) 

A N I M A L S  I N I T I A L L Y  I N  STUDY 
N A T U R A L  D E A T H 3  
M O R I B U N D  S A C R I F I C E  
S C H E D U L E D  SACRIFICE 
A C C I D E N T A L L Y  K I L L E D  
T E R M I N A L  S A C R I F I C E  
A N I M A L  M I S S I N G  

126 
1 1 4  
12 

252 
235 
16 

1 

T O T A L  A N I M A L S  W I T H  P R I M A R Y  TUMORSN 1 7  
T O T A L  P R I M A R Y  TUMORS 2 1  

T O T A L  A N I M A L S  W I T H  B E N I G N  TUMORS 16 
T O T A L  B E N I G N  TUMORS 2 0  

T O T A L  A N I M A L S  W I T H  M A L I G N A N T  TUMORS 1 
T O T A L  M A L I G N A N T  TUMORS 1 

39 

33 

4 5  

37 

8 
8 

T O T A L  A N I M A L S  W I T H  S E C O N D A R Y  
T O T A L  S E C O N D A R Y  TUMORS 

TUMOR S # 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
B E N I G N  OR M A L I G N A N T  

T O T A L  U N C E R T A I N  TUMORS 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
P R I M A R Y  OR M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

N P R I M A R Y  TUMORS:  A L L  TUMORS E X C E P T  S E C O N D A R Y  TUMORS 
# S E C O N D A R Y  TUMORS:  M E T A S T A T I C  TUMORS OR TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  ORGAN 
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TABLE D5. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE HAMSTERS ADMINISTERED 
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) PLUS INTERMEDIATE RANGE ( IR)  

CHRYSOTILE ASBESTOS IN THE DIET  

CONTROL DMH I R  CHRYSOTILE PLUS D M H  
A N I M A L S  I N I T I A L L Y  I N  S T U D Y  1 2 5  1 2 7  1 7 6  
A N I M A L S  N E C R O P S I E D  1 1 9  1 2 7  1 7 3  
A N I M A L S  E X A P I I N E D  H I S T O P A T t i O L O G I C A L L Y  1 1 9  1 2 7  1 7 3  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I N T E G U M E N T A R Y  S Y S T E M  

* S K I N  
SARCOMA,  NOS 

( 1 2 7 )  ( 1 7 3 )  

XSUOCUT T I S S U E  ( 1  1 9 )  ( 1 2 7 )  ( 1 7 3 )  
F I B R O S A R C O M A  1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E S P I R A T O R Y  S Y S T E M  

# L U N G  ( 1  1 9 )  ( 1 2 6 )  ( 1 7 3 )  
U N D I F F E R E N T I A T E D  C A R C I N O F l A  M E T A S  3 ( 2 % )  3 ( 2 % )  
SARCOMA,  NOS,  M E T A S T A T I C  1 ( 1 % )  

t i  E V A  T 0 P 0 I E T  I C  S Y  S T EM 

* M U L T I F L E  O R G n N S  ( 
M A L I G .  L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  
G R A N U L O C Y T I C  L E U K E M I A  

# L Y M P H  N O D E  O F  T H O R A X  ( 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  

1 9 )  ( 1 2 7 )  ( 1 7 3 )  
E ( 2 % )  2 ( 2 % )  3 ( 2 % )  
1 ( 1 % )  5 ( 4 % )  5 ( 3 % )  
1 ( 1 % )  

1 8 )  ( 1 2 7 )  ( 1 7 3 )  
1 ( 1 % )  

C I R C U L A T O R Y  S Y S T E M  

# L I V E R  ( 1  1 9 )  ( 1 2 7 )  ( 1 7 3 )  
t I  EM A N G I 0 11 A 1 ( 1 % )  2 ( 2 % )  1 ( 1 % )  
H EM A N G I O  5 A R COMA 1 (l!!) __--------- - - - -  1 (1%)- _-_- -- 

# L I V E R  
H E P A T O C E L L U L A R  ADENOMA 
S A R C O N A ,  N O S  

# P A N C R E A S  
M E S  0 T 11 EL I OMA , M E T  A S  T A T I C 

# C A R D I A C  S T O M A C H  

# C O L O N  

SQUAMOUS C E L L  P A P I L L O M A  

ADENOMA,  NOS 
F I B R 0  S A RCOPI A, M E T A S  T A T  I C 

# C E C UP1 
P A P I L L O M A ,  NOS 
P A P I L L A R Y  ADENOMA 

X R E C T U M  
A D E N O M A ,  N O S  
P A P I L L A R Y  ADENOMA 

* A H U S  
F I B R O S A R C O M A  

( 1  1 9 )  

( 1 1 0 )  

( 1  1 6 )  

( 1  1 6 )  

1 ( 1 % )  

1 ( 1 % )  

( 1 1 6 )  

( 1  1 9 )  
1 ( 1 % )  

( 1  1 9 )  

( 1 2 7 )  
2 ( 2 % )  

( 1 1 4 )  

( 1 2 7 )  

( 1 2 6 )  
1 ( 1 % )  

( 1 2 6 )  

1 ( 1 % )  

( 1 2 7 )  

( 1 2 7 )  
1 ( 1 % )  

( 1 7 3 )  

1 ( 1 % )  

( 1 6 7 )  

( 1 7 0 )  
2 ( 1 % )  

( 1 7 0 )  

1 ( 1 % )  

( 1 7 0 )  
1 ( 1 % )  

( 1 7 3 )  

1 ( 1 % )  

( 1 7 3 )  

R NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O t  I C A L L Y  
:i l  NUMBER OF A N I M A L S  N E C R O P S I E D  
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TABLE 05. MALE HAMSTERS: NEOPLASMS (CONTINUED) 

CONTROL DMH I R  CHRYSOTILE PLUS D M H  

U R I N A R Y  S Y S T E M  

E NDO C R I N E S Y  S T EF1 

# P I T U I T A R Y  
C A R C I N O M A , N O S  
ADENOMA,  NOS 

# A D R E N A L  
C n R T 7  C A I  A D E N 011 A 

7 ( 4 % )  C 0 R T I C A L C A R C I N O N  A 
P H E 0 C H R OM0 CY T Or1 A 3 (3%) 4 (3%) 3 ( 2 % )  
P H E O C t i R O M O C Y T O M A ,  M A L I G N A N T  3 (2%) 
N E U R O D L A S T O M A  1 ( 1 % )  
N EU R I L EM O M  A 1 ( 1 % )  

2 (2%) 4 (3%) 

# A D R E N A L  M E D U L L A  
N E U R O B L A S T O M A  

# T H Y R O I D  
ADENOMA,  NOS 
C - C E L L  A D E N O l l A  
C - C E L L  C A R C I N O M A  

# P A R A T t I Y R O I D  I 

A D E N O r l A ,  N O S  

(117) 
1 ( 1 % )  

(107) 
1 ( 1 % )  

( 6 4 )  
1 (2%) 

(127) 

( 1  18) 

2 (2%) 

(81) 

(171) 

(163) 

3 (2%) 
1 ( 1 % )  

2 (2%) 
( 1  I S )  

# P A N C R E A T I C  I S L E T S  (110) (114) ( 167) 
I S L E T - C E L L  ADENOMA 8 (7%) 6 (5%) 10 (6%) 
I S L E T - C E L L  C A R C I N O M A  1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R E P R O D U C T I V E  S Y S T E M  

* E P I D I D Y M I S  ( 1  19) (127) (173) 
ADENOMA,  N O S  1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

N E R V O U S  S Y S T E M  

# B R A I N  ( 1  13) (124) (169) 
SARCOPIA, N O S  1 ( 1 % )  
A S T R O C Y T O M A  1 ( 1 % )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

S P E C I A L  S E N S E  ORGANS 

N O N E  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N U  S C U  L 0 S K E L E T A L  S Y  S T  EM 

* S T E R N U M  
O S T E O M A  

( 1  19) (127) (173) 
1 ( 1 % )  

B O D Y  C A V I T I E S  

M A B D O M I N A L  C A V I T Y  
F I B R O S A R C O M A  

(119) ( 127) (173) 
1 ( 1 % )  

* P E R I T O N E U M  ( 1  1 9 )  (127) (173) 
F I B R O S A R C O M A  1 ( 1 % )  
M E 5  0 T tI E L I O H  A , MA L I GN A N T 

A L L  O T H E R  S Y S T E M S  

1 ( 1 % )  

N O N F  

# N U U B E R  OF A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
W N U M B E R  OF A N I M A L S  N E C R O P S I E D  
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TABLE 0 5 .  M A L E  HAMSTERS: NEOPLASMS (CONTINUED) 

CONTROL D M H  IR CHRYSOTILE PLUS D M H  

A N I F l A L  D I S V O S I T  I O I i  SU!:I IARY 

A N I f l A I  S I U I T I A L L Y  I N  S T U D Y  1 2 5  
N A T U R ? $ L  D E f i T t l J  9 8  
P10 R I R I J  N D S A  CR I F I C E 
S C I I C D U L C D  S A C R I F I C E  
A C C I C E N T A L L Y  K I L L  ED 

2 7  

T E R i l  I N A L S!,C R I F I C E 
A N I M A L  M I S S I N G  

a7 I H C L U D F S  A U T O L Y Z E D  A N T M A L S  

TUMOR SUMMARY 

T O T A L  A N I M A L S  L J I T t i  P R I M A R Y  TUMORSX 2 7  
T O T A L  P R I N A R Y  TUFlORS 3 6  

T O T A L  A N I P l A L S  W I T H  B E N I G N  TUMORS 1 9  
T O T A L  D E N I G N  TUPlORS 2 3  

T O T A L  A N I P l A L S  W I T H  P I A L I G N A N T  TUWORS 1 2  
T O T A L  M A L I G N A N T  T U r l O R S  13 

T O T A L  S E C O N D A R Y  TUP:OP,S 2 
T O T A L  A I i I W A L S  W I T H  SECONDARY T U M O R S #  2 

T O T A L  A N I I I A L S  W I T t l  TUMORS U N C E R T A I N -  
B E N I C - N  O R  I l A L I G N A N T  

T O T A L  U t l C E E T A I N  T U F l O R S  

T O l A L  A N I M ' , L S  W I T H  TUMORS U N C E R T A I I I -  
P R I I I A R Y  O R  M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

1 2 7  
1 0  1 

2 5  

1 

2 9  
3 3  

20 
2 1  

1 2  
1 2  

3 
3 

1 7 6  
1 4  1 

35  

5 1  
6 1  

3 1  
3 3  

2 6  
28 

5 
6 

W P R I M A R Y  TUWDRS:  A L L  TUMORS E X C E P T  S E C O N D A R Y  TUMORS 
# S E C O N D A R Y  T U ? l D R S :  M E T A S T A T I C  TUMORS OR TUMORS I N V A S I V E  I N T O  A N  A D J A C E N T  O R G A N  
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TABLE D6. 

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE HAMSTERS ADMINISTERED 

INTERMEDIATE RANGE (1.R.) CHRYSOTILE ASBESTOS IN  THE DIET  
1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) BY GAVAGE OR DMH PLUS 

CONTROL DMH I R  CHRYSOTILE PLUS DMH 
A N I M A L S  I N I T I A L L Y  I N  S T U D Y  i t 8  
A N I M A L S  M I S S I N G  1 
A N I M A L S  N E C R O P S I E D  1 2 0  
A N I M A L S  E X A M I N E D  H I S T O P A T H O L O G I C A L L Y  1 2 0  

1 2 6  

1 2 2  
1 2 2  

1 7 4  
2 

16  1 
1 6  1 

R E S P I R A T O R Y  S Y S T E M  

# L U N G  ( 1  1 9 )  
U N D I F F E R E N T I A T E D  C A R C I N O M A  M E T A S  
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  
S A R C O M A ,  N O S ,  METASTATIC 
F I B R O S A R C O M A ,  M E T A S T A T I C  
O L I G O D E N D R O G L I O M A , M E T A S T A T .  

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

H E M A T O P O I E T I C  S Y S T E M  

* M U L T I P L E  ORGANS ( 1 2 0 )  ( 1 2 2 )  ( 1 6 1 )  
3 ( 2 % )  1 ( 1 % )  M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  2 ( 2 % )  

L E U K E M I A , N O S  1 ( 1 % )  

# S P L E E N  ( 1  1 9 )  ( 1 2 1 )  ( 1 5 9 )  

# L Y M P H  N O D E  ( 1  1 9 )  ( 1 2 0  ( 1 6 1 )  

F I B R O S A R C O M A ,  M E T A S T A T I C  1 ( 1 % )  

M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  1 ( 1 % )  

# U T E R U S  
A D E N O C A R C I N O M A ,  NOS 
C Y S T A D E N O M A ,  NOS 
F I B R O M A  
L E I OFlY 0 M A 
E N D O M E T R I A L  S T R O M A L  P O L Y P  

( 1 2 0 )  ( 1 1 6 )  ( 1 5 6 )  
1 ( 1 % )  

1 ( 1 % )  
1 ( 1 % )  
1 ( 1 % )  

1 ( 1 % )  

N E R V O U S  S Y S T E M  

# B R A I N  ( 1  18) ( 1  1 9 )  ( 1 5 6 )  
O L I G O D E N O R O G L I O M A  1 ( 1 % )  ________________________________________----------------------------------------------------- 

S P E C I A L  S E N S E  ORGANS 

* E Y E  A P P E N D A G E  
SARCOMA,  NOS 

( 1 2 0 )  ( 1 2 2 )  ( 1 6 1 )  
1 ( 1 % )  

M U S C U L O S K E L E T A L  S Y S T E M  

NONE 
~~ 

t NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER O F  A N I M A L S  N E C R O P S I E D  
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X G A L L B L A D D E R  
P A P I L L O M A ,  NOS 

( 1 2 0 )  ( 1 2 2 )  ( 1 6 1 )  
1 ( 1 % )  

# C O L O N  ( 1 2 0 )  ( 1 1 8 )  ( 1 5 9 )  

# C E C U M  ( 1 2 0 )  ( 1 1 8 )  ( 1 5 9 )  

A D E N O M A T O U S  P O L Y P ,  N O S  1 ( 1 % )  

L I P O M A  1 ( 1 % )  

( 1 2 0 )  ( 1 2 2 )  ( 1 6 1 )  
1 ( 1 % )  

U R I N A R Y  S Y S T E M  

# K  I D N  E Y  ( 1 2 0 )  ( 1 2 2 )  ( 1 6 1 )  
U N D I F F E R E N T I A T E D  C A R C I N O M A  M E T A S  1 ( 1 % )  ----__----____--________________________----------------------------------------------------- 

E N D O C R I N E  S Y S T E M  

# P I T U I T A R Y  ( 6 2 )  
O L I G O D E N D R O G L I O M A , M E T A S T A T .  

( 5 9 )  
1 ( 2 % )  

( 1 0 9 )  

V A D R E N A L  
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  

# T H Y  R 0  I D 
C - C E L L  C A R C I N O M A  

# P A R A T H Y R O I D  
ADENOMA,  NOS 

( 1 2 0 )  ( 1 2 0 )  ( 1 5 8 )  
3 ( 3 % )  2 ( 2 % )  6 ( 4 % )  

2 ( 1 % )  

( 1 4 1 )  

( 7 4 )  ( 5 7 )  ( 9 1 )  
1 ( 1 % )  2 ( 4 % )  

R E P R O D U C T I V E  S Y S T E M  

* V A G I N A  ( 1 2 0 )  ( 1 2 2 )  ( 1 6 0  
P A P I L L O M A ,  NOS 1 ( 1 % )  

# NUMBER O F  A N I M A L S  W I T H  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  * NUMBER OF A N I M A L S  N E C R O P S I E D  
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TABLE D6. FEMALE HAMSTERS: NEOPLASMS (CONTINUED) 
CONTROL DMH IR CHRYSOTILE PLUS D M H  

A N I M A L  D I S P O S I T I O N  SUMMARY 

A N I M A L S  I N I T I A L L Y  
N A T U R A L  D E A T H a  
M O R I B U N D  S A C R I F I  
S C H E D U L E D  S A C R I F  
A C C I D E N T A L L Y  K I L  
T E R M I N A L  S A C R I F I  
A N I M A L  M I S S I N G  

I N  S T U D Y  128 
115 

12 

126 
i oa 

i a  
174 

163 
a 

C E  
1 2 

T O T A L  A N I M A L S  W I T H  P R I M A R Y  T U M O R S *  15 

T O T A L  A N I M A L S  W I T H  B E N I G N  TUMORS 12 

T O T A L  A N I M A L S  W I T H  M A L I G N A N T  TUMORS 5 

T O T A L  P R I M A R Y  TUMORS i a  

T O T A L  B E N I G N  TUMORS 13 

T O T A L  M A L I G N A N T  TUMORS 5 

T O T A L  S E C O N D A R Y  TUMORS 
T O T A L  A N I M A L S  W I T H  S E C O N D A R Y  T U M O R S #  

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
B E N I G N  OR M A L I G N A N T  

T O T A L  U N C E R T A I N  TUMORS 

T O T A L  A N I M A L S  W I T H  TUMORS U N C E R T A I N -  
P R I M A R Y  OR M E T A S T A T I C  

T O T A L  U N C E R T A I N  TUMORS 

15 
15 

8 
a 

7 
7 

5 
3 

19 
2 1  

14 
14 

7 
7 

6 
4 

* P R I M A R Y  TUMORS:  A L L  TUMORS E X C E P T  S E C O N D A R Y  TUMORS 
# S E C O N D A R Y  TUMORS:  M E T A S T A T I C  TUMORS OR TUMORS I N V A S I V E  I N T O  AN A D J A C E N T  ORGAN 
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APPENDIX E 

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF HAMSTERS 
ADMINISTERED CHRYSOTILE ASBESTOS IN THE DIET 
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TABLE E l .  

LUNGS AND B R O N C H I  + + + + t + + + + + + t + + t t + + + + + + * + t  

TRACHEA . . . . . . . . . . . . . . . . . . . . . . . . . .  
I 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW ~ ~ + + t + + + * * + + + + + + + + t t + + + t t t t ~  

S P L E E N  + t - + + + + t * - t t + + t ' + + * * * t t t t  

LYMPH NODES + t i + - + + + * + + + + t + + t + t + + + + + +  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 
SHORT RANGE CHRYSOTILE ASBESTOS I N  THE DIET 

I 

CONTROL 

THYMUS 

A N I M A L  I O I  0 1  0 1  D I  0 1  D I  D I  0 1  b I  o o 0 1  o o or . C I  0 1  0 1  0 1  o 0 1  O I  o I r  
NUMBER 1 1  11 1 31 3 31 41 41 4 5 5 5 6 6 1  6 1  I 7 7 81 8 8 9 9 9 0 1  

I I 

~ t - + - + - t + - + - t - + + t t + t + t + t t t (  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

O A L L B L A O O E R  L COMMOM B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

+ + + - + + 1 t + + + * t + + + + + + + + + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

t + + + + + + + t + + + + + + + + + + + + t + + +  

M M N + N t N t N M N N + N N + + N N M N N + + + 

+ + + + + + + t + + t + + + + + * + + + t + + + t  

. . . . . . . . . . . . . . . . . . . . . . . . .  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

SqUAMOUS C E L L  P A P I L L O N A  

S M A L L  I N T E S T I H E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

P A R A T H Y R O I D  

t 
+ + * + * + + + + t + t + + * + t + + + + t + t + ~  

t t + + t + + + * t + + + + + + * t * + + + t t +  
--L 

I 
+ * + t + + + + + + t t + + + t t t t t + t + t t  

~ + , + + + + t + t + + t t + + t t * t + + t + + t I  

t 
I 

- +  + - . +  + + - - + + + + + - + + .. + + + + + *  I +  + + + + + + + + + + + + + + + t +  + + + + + + t i  

X X I 
X X I 

T E S T I S  

P R O S T A T E  

i i i  
B R A I N  

ASTROCYTOMA 

A L L  OTHER SYSTEMS 

P A N C R E A T I C  I S L E T S  I + + + t + + t + + t + t t + t * t t + * t t * t t /  I 1 I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

~EPRODUCTIVE S Y S T E M  ! I 

. . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

I 
. . . . . . . . . . . . . . . . . . . . . . . . . .  

X I 

t 

I 

M A L I G . L Y M P R O M A ,  L Y M P H O C Y T I C  T Y P E  I 
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TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

LUNOS AND B R O N C H I  

I R A C H E A  

B O N E  MARROW 

t t * t t t t t t t t t t t t t + t t t t t t t t  

t t t t t t * t t t * t t t t t t t t t t t t t t  

t t t t t t t t t t t t t t - t t t - t t t t t t  r 

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

T H Y R O I D  

I S L E T - C E L L  ADEHOMA 
I S L E T - C E L L  CARCINOMA 

-1VE S Y S T E M  

MAMMARY G L A N D  N H N N N N H H N N  N H N H N H H H  H N n N N n N .  

T E S T I S  + + t t t t t + t + + + t t t t t t * - * * * t *  

P R O S T A T E  - t * t t i t i t t + + + + t * t t t - + - t t t  

S Y S T E M  

B R A I H  + t t t t t + t t i t t t + + + + t t t t ~ t t t  
ASTROCYTOMA 

a t L  OTHER SYSTEMS 

X 
t t t t t t t t t t t t t t t t t t t t t t t t  

X 

t t t t t t t t t t + + + + + t t t t t + - t - i  

MULTIPLE ORGANS nos 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L l n r n O P I I . Y T I C  T Y P E -  X 

: II0 T I S S U E  I N F O R t l A l I O N  S U I M I T T E D  
c :  NECROPSY.  H0 H I S T O L O G Y  D U E  TO PROTOCOL 

B :  N O  NECROPSY PERFORMED 

I :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X:  TUIIOR I N C I O E H C E  
H: NECROPSY, no AUTOLYSIS. M O  MICROSCOPIC EXAMINATION M: AIIIMAL MISSING 

A :  A U T O L Y S I S  
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TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  I 1  1 1 1 2  2 2 2 2 2 2 2 
NUMBER I 8  9 9 9 0 ~ 0 / 1 ~ 1 I 1 ~ 2  2 ' 2  

3 1 1 2  3 2 3 1 1 1 2  1 1 2 3  

7 41 4 5 21 2 11 11 21 5 5 1  5 
2 4 1  6 3 8 1 2  1 6 1 4 1 2  0 1 4  

-- 0 - 3 - T T 4 ~ T ~  
STUDY 

2 2 2 2 2 2 2 1 2  2 2 2 2 2 
3 3 J ! 4  4 4 5 1 5 1 5 ' 6 1 6  11 21 6 3 7 1  1 
1 21 31 1 2  3 1  11 21 3 

0-7 
4 81  5 1  9 7 6 1  91 I! 11 7 1  a !  6 'ii 
6 8 1 9 1 4  6 5 1  4 4  I 1 5 1 2 1  6 7 1  I 

P 

T H Y R O I D  
C - C E L L  ADENORA 
C - C E L L  CARCINOMA 

tunes AND w a n c H 1  

TRACHEA 

R E M A T O P O I E T I C  SYSTEM 

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

+ / t + A t t + t A + t + + t t * + t A A t t , +  

t A t t A t t + + A + t t + t t t t t A A + t t t l  

t 
I 

t A t t A - t t t A t t t t t t t t t A A t + + t  

+ A t + A t + + t A + t t + + + + - + A A + t + t  

+ A + + A + + + + A + + + + + + + + + A A + + + +  

t A t t A t t - - A t t t t t t t t - A A t t t +  

HEART 

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

GALLBLADDER cannon BILE DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 
SQUAMOUS C E L L  P A P I L L O M A  

S M A L L  I N T E S T I N E  
ADENOMA, NO5 

LARGE I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

: 110 T I S S U E  I N F O R M A l I O W  S U n M I T T E O  
c: NECROPSY,  NO H I S T O L O G Y  DUE T O  PROTOCOL 
A :  A U T O L Y S I S  

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUtIOR I N C I D E N C E  
N: HECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A R I N A T I O H  M: B :  no A N I M A L  NECROPSY MISSIIIC PERFORMED 

t A t t A t t t t A t t t t t + t t t A A t t t t l  

t A t t A t t + * A t t t + t t t t t A A t t t t  

* A + t A + t t * A t + t t t + t ~ + A A ~ + ~ +  

t A * t A * t t * A * t + t ~ + + t ' d m * t * t  

B. N ~ A N N  

+ A + * A * ~ t * A t * + * + t * t * A A t t t t  

t A * t A * t * , A t * t * l * + t t A A t t ~ ~  

+ A t t A t +  + + A  + t i  + +  + t +  + A A +  * * + I  
X 

t A t * A t t t t A t t + t * t t t t A A t t t t  

t A t t A t * t + * r t t t * t t t t A A t t t t  

I 
t A t t A t t t t A t t t t t t t t t A A t + t t  

t A t t A t t t t A t t t t t + t t t A A ~ t t ~ l  

t A t +  A + t t +  A - t i  i t +  - t i  A A - - t - _  
t A t t A t t t t A t t t t t t t t t A A t t t ~  

X X I 

Chrysotile Asbestos 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 
I S L E l - C E L L  CARCINOMA 

l t F R O D U C 1 I V E  S Y S T E R  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

RERVOUS S Y S T E M  

94 

t ~ t t ~ t t t t ~ t t t t t t + t t ~ ~ t t t t i  

I 
N A N N A N N N N A N N N N N N N N N A A N N N N . .  

t A t t A t t t t ~ t t t t t t * t t A A t t ~ t  

- A t + A t t * t A t * t - t t t t t A A - ~ ~ t  

MULTIPLE ORGANS nos 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

I 
N A N N A N N N H A N N N N N N N N N A A N N N N  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  2 

7 
2 

NUMBER 

WEEKS ON 
4 STUDY 

2 2 2 2 2 2 2 1 3 1 3  J J 3 1 3  J J 1 3  3 J J 1  J I  J 1  J J 3 1  
7 1 8 1 . 3  8 9 9 1 9 1 0 l O 1 0  I 2  2 2 4 4 4 5 5 1 5 1 6  6 6 81 
31 1 1  2 3 1 21 J I  1 1  21 J I 21 31 1 '21 31 1 1 1  2 3 1 1  2 3 

0 l D 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 I I  
Z I  7 1  6 8 81 Z I  9 6 1  9 1  6 5 8 ;  81 9 1  41 7 5 6 1  6 1  5 1  71 9 1  41 D I  41 D !  4 0 1  

0 5 1  7 6 1  2 0 5 31 21 (II q l  7 5 91 51 5 1  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

B O N E  MARROW 

S P L E E N  

L Y M P H  NODES 

THYMUS 

f I R C U L A T O R Y  SYSTEPI  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

+ + + + + t + + A + + + + + + t t + + t + t + t t  

+ + + + + t + t A + t + + + + + + + + + + + t + + l  

t 
I + + + + + + + + A + + + + + + + + + + + * * * * .  

+ + + + + + + + A + + + + + + + + + + + + + + + +  

+ t + + t + + + A t + t t + + t t + + t + + t + t  

+ - + t t + + - A - t + + t + + + + + t + - + + + l  

t 
I 

+ t + t + t t + A + + t t + + + t t ' + t t t + i l  

t + * + + - + - A + + * + + + + t + + + t + + + +  

+ t + t + + + + A + + + + + + t t + t t t + t t t  

B I L E  DUCT 

G A L L B L A D D E R & C O M P I O N B I L E D U C T  

PANCREAS 

ESOPHAGUS 

STOMACH 
SQUAPIOUS C E L L  P A P I L L O M A  

ADENOMA. NOS 
S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

t + + + + t + + A + + * t + t t + + t t + + t t +  

. , N  N N N + + N N A N N t N + N N N N N N N t N N N .  

t + t + t t + t A + + + + + + t t + t t + t t t t  

, + ~ * * + + * I ~ * - ~ + * * * + * * t t . * *  

* + + + + + + + A + + - + + + t t t t t t + ~ + t l  

( + t + + + t t + A + t - + + + t t + t t t + + t t  
I 

c + t + t t + t t ~ t + - + t + t + + t + + , + , + i  

I 
+ t t t + t t + A t + + t + + + + + t + * + + + +  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

T H Y R O I D  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

ASTROCYTOMA 

A L L  OTHER S Y S T E M S  

B R A I N  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O M A .  L Y M P H O C Y T I C  T Y P E  

G . L Y M P H O M A .  H I S T I O C  Y T I C  T Y P E  

I t t t + t t + + A + + + t t + t + + + + t + t + + I  I 

I 
. N N N N N N N N A N N N N N N N N N N N N N N N N  

t t + + + + + + A + + - + + + t + + + - + + + + +  

I t t - + t + t + A + + - t t t t t t + + + + + t t l  

F 
+ I  + + t + + + A  + + - + + + t t +  + + + t +  + t J  

I 
I 

I 
W N N N N N N N A N N N N N N N N N N N N N N ~ N l  

X 

I I - t t + + + t + A t t + t + + t + + + + + + + + + I  

I 
- - - t + + - + A - t + + l + i + - - i - + + + +  P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  I t +  + + + + + + A  + + + + + + + + + + t +  + + + +I  
I I I S L E T - C E L L  ADENOMA 

I S L E T - C E L L  CARCINOMA 

+:  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R U A T I O N  S U D M I T T E D  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  T W O R  I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY.  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A n I N A T I O N  M :  A N I U A L  U I S S I N G  

B :  NO NECROPSY PERFORMED 
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TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 

HUUBER i i i  a i  i' 

STUDY z /  :I 5 

2 1  31 1 
WEEKS ON 

2 I O  

CONTROL 
i i  i i  o i  o i  o i  ii i j  I I  zl z i  z '  3 i  31 ij 4 '  i j  4 '  ii s i  ii j 
;I o I  II i I  ;/ o i  31 o I  II z I  9 a 6 1  8 I  5 1  9 7  i 4 1  7 9 4 1 7  41 7 1  S I  I 

i i 

TUPIORS 

21 31 I I  2 1  31 1 1 2  31 1 1 2 1 3  1 1 2 1 3  1 2  3 I I  2 1  3 1  .. T O T A L  
1 0 0 1 1 0 0 1 1 0 1 1 0 0 0 0 0 1 0 0 0 0 0  T I S s U E S I  

1 5 1 9 I 3 1  2 9 l 2 l 2 1 3 1 5  I O I I  PI I I I  

# A N I M A L  

r n s  
I I 

LUNGS AND B R O H C H I  

TRACHEA 

H E N A T O P D I E T I C  S Y S T E M  

B O N E  MARROW 

S P L E E N  

+ t + t + A A t t + t + + t + t + + t + t + +  115 

+ r + t + A A + + + + * t * * * t t t * t t ~  1 1 5  

' + + + t + A A + + - + + + t + t i + t + + + +  1 1 1  

I 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  8 COMMGN B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

P A R A T H Y R O I D  

t t + t + A A t t + t t t + t - + t + + t + t  1 1 0  ,. 

t + t t t A A t + t + t + + t + + + t + + + +  1 1 5  . 
t t t + t A A t + t t t t t t + t t + t + + t  1 1 5  

N t N t N A A N H N N N N N N N t + N N N N N 1 1 5 1  

+ + t t + A A + t - + t t + t - t t t + + + t  1 1 1  

+ I l l  

X 
I t t + t t A A + t t t t + t t t t t t t t t t  

X 
I 2 

STOMACH I + t t t + A A t + t t t t + t + t t t t + t +  

W A L L  I N T E S T I N E  t t t t t A A + t + t t t + t + t t t t t t +  

SQUAIIOUS C E L L  P A P I L L O M A  

I - ADENOMA, NOS - _ _  
L A R G E  I N T E S T I N E  / + t + + t ~ ~ t + + t + * t t + t t + t t t t  

U R I N A R Y  S Y S T E M  

+ + + t + a A + * t + + + + * + t t t t + ~ ~  K I D N E Y  

U R I N A R Y  B L A D D E R  * + t * t A A t t + + + t t t t t * t t ~ ~ t  

P I T U I T A R Y  + t t t t A A t * t + t A t t - - + - - + ~ +  

k N D O C R I N E  S Y S T E M  

X 
t t t + t A A + t t t + t t t + t + + t t t t  

I 

1 1 3  I 

I 1 4  

1 1 4  

1 

1 

I15 

1 1 4  

8 4  . 

X 
P A N C R E A T I C  I S L E T S  ' + t t + t A A t t - t t t + + - t t t + + + i  

I S L E T - C E L L  AOEHOMA 
I S L E T - C E L L  C A R C I N O N A  X I 

 PRODUCTIVE S Y s T E n  I t 
MANMARY G L A N D  .!N N N N N A A N W H N N N N N N  N N N N N N H  

T E S T I S  

P R O S T A T E  

t + + t t A A  t t t t t * t + t t * t * t t t  

t t * + t A A t t t t t t t t ~ + t * * t "  

h E R V 0 U S  S Y S T E M  

ASTROCYTONA 

A L L  OTHER SYSTEMS 

t t + t t A ~ t t t + t t t t t t t t t t t t  B R A I N  

N N N N N A A N N N N N N N N N N N N H N N N  M U L T I P L E  ORGANS NOS 
N A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

G.LYMPHOMA, H I S T I O C Y T I C  T Y P E  

1 1 5 N  . 
112 

1 0 5  

1 1 4  
1 

1 IS# 
I I  

* :  T I S S U E  E X I M I N E O  M I C R O S C O P I C A L L Y  : NO T I S S U E  l N F O R P l A T l 0 ~  S U I P I I T T E D  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY.  NO H I S T O L O G Y  D U E  T O  PROTOCOL 
X :  1U:lOR I N C I D E N C E  A :  A U T O L Y S I S  H: NECROPSY, N O  A U T D L Y S I S r  N O  P I I C R O S C O P I C  E X A M I H A T I O H  M :  A N I M A L  M I S S I N G  

B :  NO NECROPSY PERFORMED 

Chrysotile Asbestos 96 



TABLE E l .  

A N I M A L  o o o o 0 1 0  0 1 0  0 1 0  o 0 1 0  o o 0 1 0  o o 

WEEKS ON 0 1 0 1 1 l 0 0 1 0 0 1 0 1 0 0 0 1 0 1 0 1 1 0 0 "  

1 1  1 2 l P I 2  3 3 S I 4  4 4 5 5 ' 5 1 6  6 6 7 
1 2  3 t 2 1 3  1 2 1 3 I t  2 3 t  2 3 1 t  2 3 

41 0 7 1  I I  O !  1 81 91 01 5 7 I ! ;  7 1  1 1  81 91 1 1  8 
S I  7 81 7 1  31 5 D I  4 1  41 0 D 31 0 1  7 1  81 7 1  7 8 

NUMBER 

S T U D Y  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 
SHORT RANGE CHRYSOTILE ASBESTOS I N  THE DIET 

o o a o o o 
7 I l 8 ' 8 I 8  91 

1 2  3 1 1  2 1 3  I 

0 1  ) I  01 D I  1 6 
2 31 D I  PI 3 9. 

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  ~ t t t t + t t + t + t t t t A + + t t + t t t A t  
P A R A G A N G L I O M A ,  M E T A S T A T I C  
SARCOMA, N O S ,  M E T A S T A T I C  

I 

x 
l t t t t t t t t + t t t + t A t t t + t t t  
I x x  x 

TRACHEA 
SARCOMA, NOS, M E T A S T A T I C  

H E M A T O P O I E T I C  S Y S T E M  

B D H E  MARROW 

S P L E E N  
HEMANGIOSARCOMA 

LYMPH NODES 
C - C E L L  CARCINOMA,  M E T A S T A T I C  . 
P A R A G A N G L I O M A ,  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

HEART 
P A R A G A N G L I O M A .  M A L I G N A N T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  
HEMANGIOSARCOMA 
DSTEDSARCOMA, M E T A S T A T I C  

B I L E  DUCT 

G A L L B L A D D E R  I COMIION B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

LARGE I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  
ADEHOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

U R I H L R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

I t + t + + + t + + t + t + t A + t t t + t t + A t I  

i 
I 

t + + t t t t + t t + t + t A t + - + t t + t A t  

I t t t t t t t t t t t t t t A t t t t t t t t A + I  

t + t , t t + t * t t t t t A + t t * t t t ~ A t  

A + I  - - + - - - - - - +  I + + - * - + - - -  t - -  

t + + + + + t + + + + r t r A t r + t t t + + A +  

I 
t * t + - * + * + t t * i t A t * ~ t t ~ ~ - A t  

t t t t t t t t t t t t t t A t t t t t t t t A t  

I 

+ t t t t + t t + t t t t t ~ t t t t + t t + A t  

N N N N N N N N N N N N t N A N N * N H  N N N A N ,  

+ t t t + + + + +  t t t t t A t + t + t t + + A t  

t t t t t t + t t t + t t t A t t + t t t * t A +  

+ t t t t + t t t t + + - t A t t + + + + t t A t  

t t t t t t t t t t t t - t A t t + + + t + t A t  

t t t t r t t t t t t + - t A + t t t + + + t A +  

+I ' t t t + + t + + t t t t t t A t t t t t t t t  

t t t t t + t t t t t + t t A t t t t t t t t A t  

t t t + - t t t t t - + - + A - - + t - -  t t A -  

MAMMARY G L A N D  

T E S T I S  
HEMANGIOMA 

P R O S T A T E  

N E U R l  LEMOMA 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

ADENOMA, NOS 
P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T 5  

t - + t t t t - * * + + + * A - t + t t t t t A t  

t - t t t - + - - - + + - - A - - + + - - - - A +  

t t + + t t t + t t t + t + A t t t t t t t + A t  

. N N  N N  N H N  N N  N N N  N N  A N N N N N N N N A  N .  

t t t t t t t t t t t t t t A t l t t t t t t A t  

t t - + t t t t t t t t t t A t t t t t t t ~ A t  
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B R A I N  t t t t t t t + t t t t t t A t - t t t t t t A t l  

b O D Y  C A V I T I E S  

P L E U R A  
OSTEOSARCOMA 

A L L  OTHER SYSTEMS 

N N N N N N N N N N N N N N A N N N N N N N N A N l  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  
NUMBER 

WEEKS on 
STUDY 

R E S P I R L f O R l S Y S T C P I  

1 1  1 1  

0 0 0 0 0 0 0 0 0 0 0 0 1 0  0 0 0 0 0 0 0 1 0  0 1 0  
1 6 1 8  4 1 7  7 9 8 9 5 6 8 1 9  9 9 8 9 7 4 1 9  2 J ~ J I O 1 1 1  

J 4 1 6  2 91 1 7 1  3 I 2  2 7 4 1 3  8 8 0 0 J 0 1 8  J 7 1 4  8 1 8  

LUNGS AND B R O N C H I  
P A R A G A N G L I O M A ,  M E T A S T A T I C  
SARCOMA, NOS, M E T A S T A T I C  

SARCOMAs NOS, M E T A S T A T I C  
T R I C H E A  

I t t t t t + + t + t + t + t A t t t t t * * r * /  
I 

l A t + t t t + t t + t t t t t A t t f t ~ t t t +  

j A t + t t + t + + t t + +. t + A t + + t t + + + + /  

4 
I 

L I V E R  
H E M I N G I O S A R C O M A  
OSTEOSARCOMA. M E T A S T A T I C  

BONE MARROW 

S P L E E N  
HEMANGIOSARCOMA 

L Y M P H  NODES 
C - C E L L  CARCINOMA,  M E T A S T A T I C  . 

PARAGANGLIOMA,  M E T A S T A T I C  
THYMUS 

2 I R C U L A T O R Y  S Y S T E M  

A t + t + t * - + + L t + + + A + + t t - + t t t  

A t t + t t t t t + t t t t + A t t + t t t * ~ +  

I t + t t t + t t t + t t + t A + t t t + t t t t l  

A + - t t * + - + + t * - * t A + * - t - - - - t  

K I D N E Y  ADENOMA, NOS / A + + + + + + + + + + + + + + ~ + + t t + + + t  + i  

P I T U I T A R Y  ‘ A - + - - - - + - + t - + t + A - - - * t + t + t  

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  I A  + + t -  + + t + + + + + + + A  + + + t +  t + + +I 
I 

E N D O C R I N E  S Y S T E M  

X X 
ADRENAL A + + t + t + + - + + t t + t A + + t t t + t  

C O R T I C A L  ADENOMA I 
C O R T I C A L  CARCINOMA I X  
PHEOCHROMOCYTOMA 
N E U R I L E M O M A  

I 

H E A R T  I A t + t + t t t + t t t + t + A t t t t t t t t + (  
PARAGANGLIOMA.  M A L I G N A N T  I 

D I G E S T I V E  S Y S T E M  

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

B I L E  DUCT 

GALLBLADDER & CDPR~ON BILE DUCT . 
AS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

I A + + + + t + t + t t + t t + A - + + t t + + t t /  
I 

A + t + + * + + + + + t + + + A + t + + t t t t *  

A n N N N N H N N N N N N N H  A H + N N t H N n M .  

A t + t t t t t t t t t t t t A + t t + t t + t ,  

A t * t t + t t + + t t t t t A t t r t t t + t t  

A t + + + + + + + + * + - t + * + + t + t , + + t  

A + + + + + + + + + t + + t + A + t + + t t t t +  

P R O S T A T E  

NERVOUS S Y S T E M  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
c :  NECROPSY.  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A: A U T O L Y S I S  

B: N O  NECROPSY PERFORMED 

+: T I S S U E  EXAPI INED M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  N O T  E X A M I I I E D  M I C R O S C O P I C A L L Y  
X :  TU:lOR I H C I D E N C E  
N :  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A I I I M A L  M I S S I N G  

A + t + - - + + + + + - + + t A * + r ~ * * * * * I  
I 

I 
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A L L  OTHER SYSTEMS 

MULTIPLE ORGANS nos 
I 

A N H N ~ N N ~ N N ~ N H N ~ ~ N N N N N N N N N ~  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  I 1 : I 1 1  I 1 1 2  2 1 2 1 2  
NUMBER I 7 1  a /  81 a /  P I  91 91 0 1  D I  0 1  1 

2 1 2 1 2 1 2  2 2 2 2 2 2 2 2 2 2 
t i  I I  21 2 21 3 1  31 J /  91 41 51 5 1  9 1  

LUNGS AND B R O N C H I  / t t t t t t t t t t t t t t t t t t t t A t t I I ~  I 
P A R A G A N G L I O M A ,  M E T A S T A T I C  I 
SARCOMA, NOS, M E T A S T A T I C  4 

I 6 1  7 1  7 1  0 1  81 5 1  7 1  7 1  81 41 7 1  41 41 81 PI 0 1  51 6 1  PI 0 1  I I  P I  4 1  5 1 

L I V E R  j + + + + + t + + t + + + + t + + t + t t ~ + t t + /  
HEMANGIOSARCOMA I 
OSTEOSARCOMA, M E T A S T A T I C  -I 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOSARCOMA 

LYMPH NOOES 
C - C E L L  CARCINOMA,  M E T A S T A T I C  . 

+ + + + + + - + + + + + + + + + + - * + A + + + +  

+ + + + + + + t +  + + + + + + + + + t t A  + + + + I  c 
+ + t t + + + + + - + + + + + + + t + t A + + + +  

K I D N E Y  
ADENOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

U R I N A R Y  B L A D D E R  / + + - + + + + + + + + - + + + + + + t t ~ t t t + i  

I 

I 
E N D O C R I N E  S Y S T E M  t 

P I T U I T A R Y  + - - + + - - - -  + + + + + + - + - t + A + + - -  

t + t t t t t + t t + + + + + + + + + + A + + + +  

+ N N + N N N W N  N t * N N N N * N N * A N * N N  

- + - + + + + - + + + + + * t t +  + & + + + + L  
r * + + * * ~ r * + * - * * + * + * * * A ~ , + ~  

t * * + * * r + * + r + * - ~ * * i * r A , , , +  

+ t + + + + + + + t + + + t t t + + + + A + + + t  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 
N E U R I L E M O M A  

I 
I t t + t t t t + + t + t + t t t t t + + A + + + + I  

X x x  I 
I 
I 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

T E S T I S  
HEMANGIOMA 

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

M U S C U L O S K E L E T A L  S Y S T E M  

T H Y R O I D  / t t t t + + + + + - + + + + + + + + + + A t + + - /  
C - C E L L  ADENOMA X  I J C - C E L L  CARCINOMA 

I 
. N  N N  N N  N N  N +  N N N  N N N N N  N N N  A N  N N  N .  

+ t t t * + t t t t + t t t t t t + t t A , t t t  

+ - + + + + t + + + - -  + t + + + + + + A + + + t I  

t t t + - * * * + t t t + t + + + t * * b + + + +  

MULTIP1.E ORGANS NOS 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

U L O C Y T I C  L E U K E M I A  

M U S C L E  F IBROSARCOMA / N N N N N N N N N N N N N N N N N N N N A N N N N ~  I 

I 

I 
N N N N N N N N N N N N N N N N N N N N A N N N N l  

B U Y 1  L A V I I 1 t 1  

P L E U R A  
OSTEOSARCOMA 

I 
~ N N H N N N N N N N N N N N N N N N N N A N N N N I  I 
I I 

A L L  U I M C K  S T h l t r l 5  I I 

+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I N F O R M A T I O I I  S U D M I T T E D  _. . R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUXOR I N C I D E N C E  A: A U T O L Y S I S  
N: NECROPSY, NO A U T O L Y S I S ,  NO U I C R O S C O P I C  E X A U I N A T I O N  M: A I I I f l A L  PIISSIHG 

C:  NECROPSY,  NO H I S T O L O G Y  DUE TO PROTOCOL 

B: NO NECROPSY PERFORUED 
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TABLE E l .  M A L E  HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

HEMANGIOSARCOMA 

LYMPH NODES 
C - C E L L  C A R C I N O M A r  M E T A S T A T I C  . 
P A R A G A N G L I O M A ,  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E N  

HEART 
P A R A G A N G L I O M A ,  M A L I G N A N T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

E ,  ~, . ,  8 .  ( .  . ,  ., . . ~. . ~. ~. ~. ~, . . .  . . . ,  ., 
41 6 1  0 1  Z I  PI E l  5 1  51 5 1  I I  9 1  P I  a l  7 1  7 1  I 

- .. , . , - .  
I 6 1  0 1  31 I I  I I 31 I I 

R E S P I R A T O R Y  S Y S T E M  I 

r + + t + + + + * + t t t t A + + t - + ~ t t + + l  

t 

~ + t + * + + t + + t + + + * * + + * + + + * * + + I  I 

- + + + + - + - - - - - - + A + + + - - - + + + - l  
I 

I 

I 
+ + + + + + + + + + + + - * A + + + - - + + + + +  

LUNGS AND 
PARAGANGI  
SARCOMA, 

ESOPNAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

B R O N C H I  

N O S .  M E T A S T A T I C  

i t +  + +  + +  + +  + + +  + + + A  + +  + + + + + + + t i  

. I O M A ,  M E T A S T A T I C  I 
.I 

+ + + + + + + + + + + + + + A + + + + + + + + + +  

+ + + + + + - + + + + t t + A + t + - + t + + + +  

+ t + + t t + t + + + + + + A t + + - + t + + t +  

+ + + + t + t + + + + t + + A + t + - + + + t + + l  

TRACHEA j + + + + + + + t + + + + + t ~ + t t t + + + + + + j  
SARCOMA, NOS, M E T A S T A T I C  I I 

H E M A T O P O I E T I C  S Y S T E M  1 

NERVOUS S Y S T E M  

BRAIN 

U U S C U L O S K E L E T A L  S Y S T E M  

U U S C L E  
F IBROSARCOMA 

1 
t 

t + + + + + + + + + + t + - A + + t * + + + t + + l  

I 

I 
N N N N N N N N N N N N N N A N N N N N N N N N N l  

L I V E R  j +  + + + +  + + +  + +  + + + + A + + + + + +  + + + + /  

I 
HEMANGIOSARCOMA I 
OSTEOSARCOMA, M E T A S T A T I C  

B I L E  DUCT ~ t * , , + , ' * t t + r * A * * ~ * * ~ , ~ , ,  

GALLBLADDER k COMMON BILE DUCT H N N + N n N N ~ N ~ N U N A N N N N N N N N  

j + t + t + t +  + + + + + + t ~ t +  + + + + t +  + t i  
ADENOMA, NOS I X I 

K I D N E Y  

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  I + + + + + + + + t + t + + t A + t + t + + t t + + /  

1 I 

I 
E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

A n R F N A l  

' + + + + - + + + + + + + + - A + - + - + t - + + +  

I + + + + + t + + t + t + ~ t A t t t t t t t t t  
X X 

X x 
I x  X I 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

j + + + t t t t - + t + t t + ~ t t t - t t + t t + i  X I  

4 
I 

P A R A T H Y R O I D  ~ - t + t - t + - t + - - - t A t - t - + t t - -  * I  
ADENOMA, NOS I 

\ - + + r + + + + + + + + + t A + + t - + + t + + + I  
X I  

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA I 

R E P R O D U C T I V E  S Y S T E M  I 

U U L T I P L E  ORGANS NOS \ H N N N N N N N N N N N N N A N N N N N N N N N N ~  I 
M A L I G . L Y M P H O M A .  L Y M P H O C Y T I C  T Y P E  I 
G R A N U L O C Y T I C  L E U K E M I A  I 

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
c :  NECROPSY', NO H I S T O L O G Y  D U E  TO PROTOCOL 
1: A U T O L Y S I S  

n: NO NECROPSY PERFORMED 

+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E P U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
x: TU:lDR I N C I D E N C E  
H: NECROPSY. N O  A U T O L Y S I S .  NO f i I C R O S C O P I C  E X A P l I N A T I O N  M: A N I M A L  M I S S I N G  
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TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N i m L  
NUPIBER i 4 1  41 9 1  5 1  5 1  6 1  6 1  61 7 1  7 

1 3 1  1 1  Z I  31 I I  21 31 I I  2 
WEEKS OH 0 0 0 0 I 0 0 0 0 0  
STUDY 

I II Z I  I I  II Z I  3 1  4 1  2 1  7 1  o 
1 9 1  41 91 6 1  01 4 1  41 4 1  3 1  I I  

J ) ~ J ~ ~ J J J J ) S J J J S J ~ ~ ~ ~ ~ ~ ~ ~ ~  
7 1  81 a1 a l  9 I  91 9 0 1  D I  D l  ;I i i  1 1  z1 z 
31 1 Z I  31 I I  2 3 I I  Z I  31 I 2  31 I I  2 
0 0 1 0 1 0 1 0 1 0 1 0  I I O I O I O  0 1  I I 0 1 0  
7 1  91 5 1  7 1  9 1  6 1  4 1  I I  ;I I I  61 9 1  2 1  6 1  91 
I I  0 1  9 1  Z I  D I  II 9 3 1  I 9 1  7 1  a l  0 1  3 1  a 

H E M A T O P O I E T I C  SYSTEM 

BONE MARROW - ‘ + t + + + t t t + + + + + + + + + t A A + + + - + .  

S P L E E N  + + + t t + + + + + + t t t t t t t A A t t t + t l  
HEMANGIOSARCOMA 

LYMPH MODES 
C - C E L L  CARCIHOMA,  M E T A S T A T I C  . 

P A R A G A N G L I O M A ,  M E T A S T A T I C  
THYMUS 

t I R C U L A T O R Y  S Y S T E M  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

LARGE I N T E S T I N E  

r 
t 

I * * + t + * + + + + + + + t t t t t A A t + t t t l  

I + - -  - - +  + + - + + +  + + - +  + + A A + + + +  + I  
I 

+ + + + + + t + + + + + + t t t t i A A t t * t t  

+ t + + + + + + + + + + + t - t t t A l t t t + +  

+ + + + + + + + + + + + + + - + + t A A + + + + +  

* I  I + + + + + + t + t t t i t t - t t t A A t t t t  

OSTEOSARCOMA, M E T A S T A T I C  

B I L E  DUCT t t + t + + + + + t t - + t t t r t A A * t * i *  

GALLBLADDER L COMMON BILE DUCT . + N + + ti N N N N N N N * N N  t N N A A N N  

PANCREAS + t t - + + t + + t + t t t t t t + A A + t + + +  

N N t .  

ADEHOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  SYSTEPI 

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 
NEURILEMOMA 

I 

P L E U R A  OSTEOSARCOMA / N N N N N N N N N N N N N N N N N N A A N N N N t 4  

a L t  O T H E R  SYSTEMS 
I 

* I  
I t t t t t t t t t t t t t t + t t + A ~ t + + t t  

I 
t + + t t - t t t + - + t t t - - t A A - t t t t  

+ t t t t + t t + t t t * + t t t t A A + t t t  
r 

X ‘i x x  
I 

I t t t t + + t + + t t + - t - t t t A A t + t t t  T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

t l  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I N F O R M A T I O I I  S U O M I I T E D  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO P R O I D C O L  
X :  1 U ; I O R  I N C I D E N C E  A :  A U T O L Y S I S  
N:  NECROPSY,  NO AUTOLYSIS. NO P I I C R O S C O P I C  E X A M I N A T I O N  M: A1IIPIAL U I S S I N G  

B :  NO NECROPSY PERFORMED 

I 
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P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

’REPRODUCTIVE S Y S T E M  

MAMMARY G L A N D  

T E S T I S  
HEMANGIOMA 

t + t + t t t - - - t + - - - - + + A A t + - -  + I  

X X + I  * + t - + + t t + t t t t t t t + t A A t t + +  

N A A N N N N t .  . N N N N N N  N N N N N N N N H N N  

I t + + + t t t t + t + + + - t t t + A A t t t t t  

P R O S T A T E  1 t + t + t t t - + + t t + - - t * t A A t + + - t I  

NERVOUS S Y S T E M  

B R A I N  t + t t + + + t t t t + t t t t + t A A t t t t *  

h U S C U L D S K E L E T A L  SYSTEM 

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H 0 M A ~  L Y M P H O C Y T I C  T Y P E  

Y T I C  L E U K E M I A  

N N N N N N N N N N N N N N N N N N A A N N N N N  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  4 4 4 4 4 4 4 4 4 4 4 1 4  4 4 4 4 4 4 

7 1  7 1  81 B 
1 3 1  1 1  21 31 I I  21 31 I I  2 1  31 1 1  I S I  1 2 1  31 1 1  2 

1 31 9 1  I I  I I  41 21 21 8 1  O /  01 5 1  41 01 7 1  1 1  31 91 0 

21 3 31 31  41 41  41 5 5 1  51 6 1  6 1  6 1  7 NUMBER 

WEEKS O H  0 0 1 1  0 0-0 0 0 
STUDY ~t 

4 1 4  4 4 5 5 5 
81 9 1  9 '  9 '  0 

I I 2  3 31 I I  2 3 

1 1  S I  9 1  91 01 2 1  I 

0' 0; 

1 1 0 0 0 1 0 1 '  

SARCOnA,  NOS, N E T A S T A T I C  

TRACHEA + + + t A A - t t t t + t t B + + t t t + t t - t l  
SARCONA,  NOS, M E T A S T A T I C  

I 
H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW + + + ' A A + l t t t + + + B t t t + t + + + t t  

S P L E E N  ) t + + + A A + t + * t + t t B t t t t t t t + t +  
HEMANGIOSARCOMA i 

/ + + + t a ~ t + + + r * + + e t t t t t t t t t + j  
I 

L I V E R  
HEMANGIOSARCOMA 
OSTEOSARCOMA, M E T A S T A T I C  

L Y M P H  NODES 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  . 

P A R A G A N G L I O M A l  N E T A S T A T I C  
THYMUS 

C I R C U L A T O R Y  S Y S T E M  

I t t + + A A + t + t t t t t B + t * t t + t - t t I  

t 
- + - - A A - - + - + - - t B - t - - + t t + - - l  

I t + i + A A - + + + + + + + B t + t t t t t t -  I 
x x :I x x  

X 
I 

H E A R T  P A R A G A N G L I O M A ,  P I A L I G N A N T  / + + + t A A - t + + t t * t B t t t t * I * t -  I 'I 
D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  t + + + A A - + + t t + + t B + t + t + + t t - t  

T H Y R O I D  I t t t * A A - + t t t t + + B t t - - t - - -  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA J 

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

STOMACH 

SMALL I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

+ + + + P A t + + + + + + + B t + + i + t t t + t ~  

N + ,  N N t N A A  t N N N N N N N B N  

+ + + + * A  * + + * * + t t B + + r + + + * + + +  

+ t + t A A  t + + t + t t + B t + + t t t t - t +  

t * r * A A - t r t t t t i B t t r * ~ t + + t t  

* t t , A A t * * t t t t + B * ~ t t * t t - t +  

+ + t + A A - t t t t t + t B t t t t t t + - + t l  

t 

* N N + N N N  

M U S C L E  
F IBROSARCOMA 

ADENOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N O O C R I N E  S Y S T E M  

P I T U I T A R Y  

OSTEOSARCOMA ~ N ~ N N A A N N N N H N N ~ B N N N N N N N N N N  I i P L E U R A  

A L L  OTHER SYSTEMS I 

x x  
I + + + t A A - + + + + t t + B t + + t t t t + - +  

+ - t , p A - + t * , + - t B - * + - + - + t - ,  

P A R A T H Y R O I D  l t t t - A A - t t + - + - t B t t - - t - t t - -  
ADENOMA, NOS 

P A N C R E A T I C  I S L E T S  t + t + A A + + t + t t t t B t t t t t t + t + t  
X I  1 I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E N  

MAMMARY GLAND N N N N A A N N N N N N N N B N N N N N N N  N N N .  

T E S T I S  I t t t t  A A t t  + + + + + + B t t t t t + + t -  t 
HEMANGIOMA 1 

P R O S T A T E  * + + t A A - t t t t t t t B t t - t t t t + - +  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: REQUIRED TISSUE nor EXAMINED MICROSCOPICALLY 
X :  TU:IOR I N C I D E N C E  
H: NECROPSY, NO AUTOLYSISt  NO N I C R O S C O P I C  EXAPIINATION M: A H I f l A l  NISSINC 

B :  NO HECROPSY PERFORNED 

h E R V O U S  S Y S T E M  

B R A I N  

M U S C U L O S K E L E T A L  S Y S T E M  

Chrysotile Asbestos 

I I 

+ + + * A A - + + t + + t t B + ' + ' t + + + -  + I  
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M U L T I P L E  ORGANS HOS 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
G R A N U L O C Y T I C  L E U  K E M I A  

N N N N A A N N N N H N N N B N N N N N N N N N N  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
NUMBER 1 1 1  2 2 2 3 3 1 3 1 4 ' 4  9 5 5 6 6 1 6  7 7 7 8 1 8  8 9 91 
v A N I M A L  

1 1 2  3 1 2  3 1 1 2 1 3  1 2  3 2 3 I I 2 1 3  
WEEKS ON I O  1 0 0  1 0 0 0 0 0  1 0  1 1 1 1 0  

D l 9  1 1 7  4 3 7 1 7 ' 7  9 1 9 1 0  7 1 0  I I 1  8 
6 1  0 0 8 4 1 5 1 4  1 3 1 5 1 6  9 3 2 1 3 1 0  

STUDY 

1 2  3 I I 2  3 1 2  
1 0 0 0 1 0 0 0  1 
0 9 9 8 9 8 6 DI 
1 4 9 6  7 7 4  

X 'I + t + + t + + + t t t t + t * t t t t t t t + t  

LUNGS AND B R O N C H I  
PARAGANGLIOMA,  M E T A S T A T I C  
SARCOMA, NOS, M E T A S T A T I C  

SARCOMA, NOS, M E T A S T A T I C  
TRACHEA 

R E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 

THYMUS 

HEMANGIOSARCOMA 

C - C E L L  CARCINOMA,  M E T A S T A T I C  . 

P A R A G A N G L I O M A I  M E T A S T A T I C  

t I R C U L A T O R Y  S Y S T E M  

t t t t t + t + t t + t + t t + t t t t t * * * t /  

t t t t t t t t t t t * t t t t * t t t t t - t t  

+ t t + t t - t + + + t + + * + + + * + + t + + +  

t t t i t t t t t t t t t t t t + t t + t t t - t  
X 

+ t * t t + t + t * t t t t * t + t t t + t t + t  

t t - t t - t t t t t + t - - - - + + - t - t - t  

X 

103 

HEMANGIOSARCOMA I 
OSTEOSARCOMA, M E T A S T A T I C  

B I L E  DUCT + t + t + t + + + * + t + t t t t t t t + t + + t  

G A L L B L A D D E R  6 COMMON B I L E  DUCT . N N N  N N ~ ~ N N N N N N N ~ N N N  t N t W * t K  

5 * + t * t + + * + t + t t t t - - t + t t + + t +  

E S O P H l G V S  + + t + t + + + + * + t + + t t + + + t + + t t +  

STOMACH t + t + t t + t + t + + t + t + t + t + t + t t t  

S M A L L  I N T E S T I N E  t + t t t t + + + + t t t t + t t t + t + t t + +  

L A R G E  I N T E S T I N E  t t t t t t t t t t t t t t t t t t + t t t t t t  

K I D N E Y  t t t t t t t t t t t t t t t t t t t t + t t t t  

U R I N A R Y  B L A D D E R  t t t t t t t t t t t t t t t t t t t t t * * t *  

U R I N A R Y  S Y S T E M  

ADENOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

E N D O C R I N E  S Y S T E M  
P I T U I T A R Y  ~ - ~ t + ~ ~ + - - t + + t - t t t + + t + - t - - ~  

Chrysotile Asbestos 

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

I S L E T - C E L L  ADENOMA 

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

HEMANGIOMA 

R E R V O U S  S Y S T E M  

B R A I N  

M U S C U L O S K E L E T A L  S Y S T E M  

M U S C L E  
F I B R O S A R C O M A  

BODY C A V I T I E S  

t t t + t t t t t + t t t t t - - t t t + t t t t  
X x x x  I 

p. N N N  N N  

i t t t t t t t t t t t t t t t t t t + t t t t t  

t + t - t + - t + t + t t + t t t t t t - t t t t  

+ t + t + + + t + - + t + + + + t + + t t + t + +  

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  

P L E U R A  I N  N  N  N N N H N N N N  N N N N  N N N N N N N N N N I  
OSTEOSARCOMA 

A L L  OTHER S Y S T E M S  

M U L T I P L E  ORGANS NOS 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  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

R E S P I R A T O R Y  SYSTEPI 

5 6 6 6 1 6  6 6 6 6 6 6 6 1 6 1 6  6 1 6  6 6 6 6 6 6 6 6 6  
9 0 0 D I 1  I I 2  2 2 3 3 1 3 1 4  4 4 5 5 5 6 6 6 7 7 7 
3 1 1  2 J 1 1  2 3 1 2  3 1 2 1 3 1 1  2 3 1 1 2  3 1 1 2  3 I 2  3 
0 1 1  I 0 1 0  0 0 0 0 I O  0 0 0 0 1 0 1 0 1 0 1 0  0 1 1  I 1  0 I 
J 1 0  0 9 J 9 1 5  4 0 3 6 9 1 9 1 5 1 7 1 9 I 7  6 1 3  0 0 I I I 1  
1 1 a  4 2 4 4 9 2 0 4 8 1 81 7 7 1  31 DI D I  9 4 1  D 4 1 6 1  0 

I 
LUNGS AND B R O N C H I  I t + t t t t A + t t t t + A t t t + t A + t t t t '  

P A R A G A N G L I O M A ,  M E T A S T A T I C  I 
SARCOMA, NOS. M E T A S T A T I C  

BONE MARROW . ' t t + * + + A t + t t t t A t t t t t A t t t t t .  

S P L E E N  t + t t t t A t t t t t t A + + t t t A + + t + t  
HEMANGIOSARCOMA 

L Y M P H  NODES t t t t t t A t + t t t t A t t + t + A t t + t t  
C - C E L L  CARCINOMA,  M E T A S T A T I C  . 

THYMUS + - - -  t + A t - t t t t A t + t t t A + - t t -  
PARAGANGLIOMA.  M E T A S T A T I C  

R R C U L A T O R Y  S Y S T E M  

TRACHEA / - + t t + t A t t + t + t A t t t t t A t t t t  

SARCOMA, NOS, M E T A S T A T I C  I 

HEART 
PARAGANGLIOMA.  M A L I G N A N T  

D I G E S T I V E  S Y S T E f l  

S A L I V A R Y  G L A N D  

t + t + t t A t t t t t t A t t t t t A t + t t t  

- t t t t t A + t + + t + A t t t t t A t t t t +  

B I L E  DUCT 

GALLBLADDER k COMMON BILE DUCT . 
AS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

L I V E R  / t t t + + t A t + + t t t A + t t t t A t t t t +  
HEMANGIOSARCOMA 
OSTEOSARCOMA. M E T A S T A T I C  X 

+ t t t t t A t + + + + t A t t + t t A t t * , *  

N n N t N + A t N N N t N A N N N N  t A + N N M y  

t t t + - t A + t t t t - A t + t t t A + t t - t  

+ + * + + t A + + + t t + A t t t + + A t t t t ~  

t t + + + t A t + t t t + A + + + * + A t * * * l  

t + t t + t A t t t t t + A t + t + t A t t t + t  

+ + t + - t A + t t t + + A t t t t t A t t t t ~  

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E f l  

P I T U I T A R Y  

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

t t t t t t A t + t + t t A t t t t t A t t t t t l  

- t t t - t A - t t - t , A - t + - t A , - + , t  
T 

I 
I 

I t t t t t t A t t t t t t A t t t t t A t t t + t  

X I X  
I 

I S L E T - C E L L  ADENOMA 

P A R A T H Y R O I D  - t t t * - A t + t - - t A - t t t - ~ l - t t t -  
40ENOPI4, NOS 

X X 

MAMMARY G L A N D  

T E S T I S  
HEf lANGIOPIA  

P R O S T A T E  

h E R U O U S  S Y S T E M  

~ N N N N N A N N N N N N A N N N ~ N A N N N N N .  

t t t t * t A t t t t t t A t + t t t A + t + t t  

t * t t t t A + * t t - + A t t + * - A t t + t t  

B R A I N  - t t t t t ~ t t t - t t ~ t + t t t ~ I t t * * /  

M U S C L E  
F IBROSARCOMA 

BODY C A V I T I  E S  

. 110 I I S S U E  I N F O R f l A l l O t l  S U l M I l T E D  
C i  
A :  A U I O L Y S I S  

B1 NO NECROPSY PERFORMED 

NECROPhY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A f l I N E D  M I C R O S C O P I C A L L Y  
X :  1 U : I O R  I N C I D E N C E  
N: NECROPSY, NO A U T O L Y S I S p  H 0  M I C R O S C O P I C  E X A M I N A T I O N  fl: A l l I f l A L  P I I S S I N G  

N N N N N N A N N N N N N A N N N N N A N N N N N i  

I 

Chrysotile Asbestos 104 

A L L  OTHER SYSTEMS 

W U L T I P L E  ORGANS NOS N N N N N N A N N N N N N A H N N N N A W H H N H  
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  



TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

t t + t t t * t t + A + + + t t A t + t * t * t r  

t N N  + ~ N N N  t N +  N t t + t H N A  t N N * N A  

t t t t t t t + - t A + t t t t A t ~ t t - - t ~ -  

A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

R E S P I R A T O R Y  S Y S T E M  

LUNGS A N 0  B R O N C H I  
PARAGANGLIOMA.  R E T A S T A T I C  
SARCOMAl NOS, M E T A S T A T I C  

TRACHEA 
SARCOMA, NOS, M E T A S T A T I C  

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOSARCOMA 

LYMPH NODES 

THYMUS 

C - C E L L  CARCINOMA,  M E T A S T A T I C  

P A R A G A N G L I O M A l  M E T A S T A T I C  

C I R C U L A T O R Y  S Y S T E N  

HEART 
PARAGANGLIOMA,  M A L I G N A N T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

L I V E R  
HEMANGIOSARCOMA 
OSTEOSARCOMA, M E T A S T A T I C  

B I L E  DUCT 

G L L L B L A D D E R  L COMMOM B I L E  DUCT 

PAHCREAS 

ESOPHAGUS 

STOMACH 

S N A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  
ADENOMA, NOS 
T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

T H Y R O I D  
C - C E L L  ADENOMA 
C-CELL  CARCINOMA 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S I S T E R  

ADENOMA. N05 

I S L E T - C E L L  ADENORA 

MAMMARY G L A N D  

T E S T I S  
HEMANGIOMA 

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

M U S C U L O S K E L E T A L  S Y S T E M  

M U S C L E  
F IBROSARCOMA 

BODY C A V I T I E S  

P L E U R A  
OSTEOSARCOMA 

A L L  OTHER S Y S T E R S  

R U L T I P L E  ORGANS N05 
M A L I G . L Y R P H O M A ,  L Y M P H O C Y T I C  T Y P E  
G R A N U L O C Y T l C  U K E M I A  

1 2 J I I  2 1  31 I 2 1  3 I Z l  31 I I  21 31 1 21 31 I I  Z I  S I  I I  21 31 1 
0 I 0 0 1 0 1 0 1 0 1 0  O I O I O  0 1 0 1  l l 0 1 0  0 1 0 1  I I 0 1  I 0 1 0  I I 0  
4 1 4 9 1  41 9 1  6 1  9 I I  9 1  5 1  6 1  9 0 1  9 1  I 1 91 0 1  9 1  2 9 1  6 0 1  4 
5 3 z 4 1  a l  3 1  0 1  41 8 1  3 1  9 1  I I  9 0 1  3 1  2 7 2 1  5 1  7 1  1 1  7 1  6 1  J l  5 

t + + t + t + t + + A + t + + t A t t + + + t t +  

t * t + + t t ~ + t A r * t * t A * t t t t t ~  
, 
'! 

1 
+ + + t t t t t + t A t + t t t A t t t * ) ' * * I  

t + + + + t + t + t A t t t t t A - t t t ~ t + t l  
X I 

t + t + t + + t + t A + + + t t A t + t t t i t t  

+ + r + + + + t + + A + t t t t A + t t t t t ~ t l  

+ - * + t * t * t + A + - t + t A t t t t t + t ~  

- - + - + t t t + t A + - t t t A t + t t t - t t  

t - t * t + t * r ~ A t - t + t A * t t + t - t ~  

- - t t t + t + + t A + - + + + A t + t t - - t  *I  

+ + t + + + + + + + A + t + t + A + t t + t t + t l  
I 

t t + t + t t + t t A + t + t t A t ' t t t t t t ~  

I 
- t - t - t t t t t A - + * t t A t + t t - - t t  

t t t t + t t b t + A t t t t t A t t t + t t t  + I  
X I 

I 
t + t t t - t + t + A - t t t - A - t + t t t - t l  

X I 

t t - t + - t t t * A - t + t - A - t - * r r - .  

I 
+ t + t t t t t - t A t + t t t A t t t t - -  + + I  

X X X I 
I 
I 

N N N H N H N N N N A N N N N N A N N N N N N N N  

+ t +  + + + t +  + + A  + - + + + A + t + t t +  + +I  

+ + - r + - + + + + A + t + t + l + t + + + + + +  

I 

+ t + + + + + t t + A - + + t t A t + + + t t + t l  

I 
I 

I 
1 

I 
N H N N N N H N N H A N N N H N A H N N N N N N N ~  

X I  

N N N N N N N N N N A N N N N N A N N N N N N N N ~  

N H N N N N N N H N A N N N N H A N N N N N N N N ~  

: 110 T I S S U E  I N F O R l l A l I O 1 I  S U n M I T l E D  
c:  HECROPSY.  NO H I S T O L O G Y  DUE TO PROTOCOL 

BI NO NECROPSY PERFORMED 

t :  T I S S U E  E X A R I N E D  M I C R O S C O P I C A L L Y  

-: R E Q U I R E 0  T I S S U E  NOT EXAM1) lEO M I C R O S C O P I C A L L Y  A :  A U l O l Y S X S  X:  TU l lOR I I I C I D E N C E  
N: NECROPSY, 110 A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A R I N A T I O H  M :  A l l l n A L  R155111G 
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TABLE E l .  MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

BONE NARROW 

S P L E E N  
HEMANGIOSARCOMA 

L Y N P H  NODES 
C - C E L L  CARCINOMA.  N E T A S T A T I C  . 
PARAGANGLIOMA,  N E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E N  

I 'I-= + 
t- 
t-- 

. ! t t t t t A t t t t t t t t t t t t + A t t t B t +  

t t t t t A t t t t t t - t t t t t t A t t t B + t t l 2 2 9  

t t t t t A + t t t t + t t t t + t t A t + + B t t t ~ 2 3 0  

+ t - + - A t - - + - + + + - t + + - A t - -  B + -  - I  1 3 7  
1 1  

t t t t t A t t t t t + t + t t t t t A + + t B t + t l  

t + + + t A + - t - + + t + + + + t + A + - + B + + +  

H E A R T  
P A R A G A N G L I O M A .  M A L I G N A H T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

N N N N N A N N N N N N N  N N H N N N A N N N B N N H  

+ t + t t A t t t t t t t t t t t t t A t t - B t t t  
X 

I t t + + + A + + + + + + t + + t + t + A + + + B + t t l  

E A S  

L I V E R  
HEMANGIDSARCONA I 
OSTEOSARCOMA, N E T A S T A T I C  

B I L E  DUCT + + t + + A + + + + + + + + + + + t t A + + + B + + +  

GALLBLADDER 8 COUMON BILE DUCT . N N n N N A N N n N N n n N N N + N N A  N + n B N I H  

t t + + + A + - + t t t + + + t t t t A t t + B + + ~  

2 3 3 *  

229  
1 

ESOPHAGUS 

STONACH 

S N A L L  I N T E S T I N E  

L A R G E  I H T E S T I H E  

M A L I G . L Y N P H O P I A ,  L Y N P H O C Y T I C  T Y P E  

t t * t t A t t * + + t t t t t * t t A + t t ~  

t t t t t A t t t t t t t t t t + t t A t t t B  

+ t * + + A t t t + t t t + t t + t t A t t + B + t t  

U R I N A R Y  SYSTEPI  I ! I 
I 

K I D N E Y  I t  + t t t A t t t t t t t t t + t t t A + t t B t t  + I  2 3 2  
ADENOMA, NOS 
T U B U L A R - C E L L  ADENONA 

U R I N A R Y  B L A D D E R  I +  t t t t A  t + t t + + t t + t t + + A  t + + B t +  + I  22a 

E N D O C R I N E  S Y S T E N  

P I T U I T A R Y  t - t t t A t t t t t t - -  t - - t  t A t  t - B + - +  

ADRENAL t t t t t A t t t t t t t t t t t t t A t t t B t t  
X 

X 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 
NEURILEMOMA 

T H Y R O I D  
C - C E L L  ADENONA 
C - C E L L  CARCINOMA 

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 15 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  t + + t t A + - t t t + +  B + + t I 218 

I 
R E P R O D U C T I V E  S Y S T E M  

NAMMARY G L A N D  

T E S T I S  
HENANGIOMA 

1 
P R O S T A T E  I t + + + t A t + t + t + * - t + t - - A  + t t B t t  + I  208 I 

I 
I 

I t  t t t t A t t t t + t t + t t t + t A t t - B t t  t /  2 2 3  I 
NERVOUS S Y S T E M  

B R A I H  

M U S C U L O S K E L E T A L  S Y S T E M  I I 

N U S C L E  F I B R O S A R C O M A  
( N N H N N ~ + N N N N N N ~ ~ N N ~ N N ~ N ~ N B N N N  j 233: i 

I I 
B d D Y  C A V I T I E S  

PLEURA / N  N N N N  A  N  N N N N  N  N  N N N N N N A  N  N  N  B N N H I  2 3 3 X ;  
OSTEOSARCOMA 

A L L  OTHER SYSTEMS I 
6 
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TABLE E2. 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
2 2 1 2  4 4 1 1 6  6 ' 6 1 7  7 7 8 8 8 9 9 9 1 0  

1 2  3 1 1  2 1 3  1 2 31 1 I l l 2 1 3  1 1 2  3 I 1 2  31 
WEEKS ON 0 0 0 0 0 0 0 1  0 1  D I  0 0 0 1  0 D I  D I  0 0 0 1  0 I 31 7 1  51 5 1  7 5 41 51 6 1  4 4 7 1  1 51 I I  7 7 6 1  7 

4 5 7 1  2 I 5 1  6 1  2 41 8 7 6 1  I I  4 1  5 7 9 1  9 7 1  91 

A N I M A L  
NUMBER 

STUDY 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY O F  FEMALE HAMSTERS ADMINISTERED 
SHORT RANGE CHRYSOTILE ASBESTOS I N  THE DIET  

I l l 1 1 1 1  
O \ O I I  1 1 \ 2 1  
2 1 3 1  1 2  31 1 
D I  DI D I  0 1  D I  0 
I I  31 6 1  6 1  7 1  5 1  
91 7 1  6 1  5 1  31 

CONTROL 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 
M A L I G . L Y M P H O M A .  L Y M P H O C Y T I C  T Y P E  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

A i t + O ~ i + i ~ i + i A ~ + i + + + + A i i  

A t , i t , r + * ~ ~ + + * A i * - * i + i A ~ i  

A * i i * ~ * i i t ~ i i t A i + t t ~ + + A ~ +  
.. X 

A ~ ~ ~ + i + + ~ i t ~ + i A t i + + + i i A i i  

SMALL I N T E S T I N E  A i + t ~ + + + + + + + + + A + + t i i i + A i i  

L A R G E  I N T E S T I N E  ~ * i t * , , t , t * + * * A t t * ~ + + + A + +  
AOENOCARCINOMA.  NOS X 

U R I N A R Y  S Y S T E M  

K I D N E Y  A * * * * i i + * * * * i * A * i , + * i , A , ,  

U R I N A R Y  B L A D D E R  ~ A + * t t t + i i + t + + + A + + ~ + + + ~ A i i  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  A i + - i i - - + i - i - - A - i + i + - i A - i  

ADRENAL A i t i + i + + i +  + i i + A i + + r t i + A ~ i  
C O R T I C A L  ADENOMA i X 

T H Y R O I D  A i - + ~ ~ + + i + i i t i A - ~ i i t + + A i +  
F O L L I C U L A R - C E L L  ADENOMA X 
C - C E L L  ADENOMA 

I 

P A R A T H Y R O I D  i A + - + - + i i + + i i - i A - + + - - i + A - +  
 ADENOMA^ NOS 

I S L E T - C E L L  ADENOMA X 
I S L E T - C E L L  CARCINOMA I 

i ~ A i + + t t ~ + i i i t ~ t A ~ + + i i i + A i i  
P A N C R E A T I C  I S L E T S  

MAMMARY G L A N D  N N N N N N N N N N N N A N N N N N N  N A N N .  

V A G I N A  I A N N N N N N N N Y N N N N A N N N N N N N A N N  
P A P I L L A R Y  ADENOMA 

U T E R U S  -I ~ A i i t ~ ~ + i i + t t + i A + i i t i i t A t i  

LEIOMYOMA X 
E N D O M E T R I A L  STROMAL P O L Y P  i 

OVARY ( A i i i + + + + + i t t + i A + t + + t + + A - i  

E 3 D Y  C A V I T I E S  

P L E U R A  
OSTEOSARCOMA 

A L L  OTHER S Y S T E M S  

I 
A N N N N N N N N N N N N N n N N N N N N N A N N ~  

I 

+ :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  DUE TO PROTOCOL 
X :  TUnOR I N C I D E N C E  A :  A U T O L Y S I S  
N:  NECROPSY,  NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION n: ANIMAL MISSING 

B: NO NECROPSY PERFORMED 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

LUNGS AND B R O N C H I  

TRACHEA 

ANIP~AL 
NUMBER 

R E S P I R A T O R Y  S Y S T E M  

i ~ t t i + t + i t t A + t t M t i A + + t i i A .  

t A + + + + t + i t t A t + t M t t A i i t i t A  

BONE MARROW 

S P L E E N  

LYMPH NODES 
MALIG.LYMPHOMA,  L Y M P H O C Y T I C  T Y P E  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

+ A + + t i t + ' +  + A + + i n +  + A t +  + + i A .  

+ A + + + + + + + + + A t + + M + + A t - + + t A .  

t A t t ~ + i t t i t A t * ~ M + t A * t t t i A  _ _  
i A - i + - + * t + * A * * ~ M * * A + + i ~ i A  

I I 
t A + + + + + + - + i A t + t M + + A + - i + i A  

~ + A + t t t + + t + i A t + + M t t A t + t t t A  

B I L E  DUCT 

G A L L B L A D D E R  & COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL I N T E S T I N E  

LARGE I N T E S T I N E  
ADENOCARCINOMA,  NOS 

W I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA i 

+ A * + t + t t t t + A t + + M t + A t + t i t A  

N A N N N N N N N N N A N + t M N + A t N N t t A .  

i A - + i t t + i + t A + + + M t + A + - t i i A  

+ A + + + + + + i i + A + + + M + + A t + i + + A  

+ A  + + - + + + t + + A t +  A iq + + A i  + + t i p  

+ p + i + + r + + + + A * + i M + + A l + t + + 4  

t ~ t * * + * i t + t A * t t M + + A * + i t t A  

I 
t A i + + + t + t i t A i t + M i + A + + + + + A  

t A t t + t t t i t t A t t t M i i A t + t t i A ~  

- l i p ,  - t +  i - + I +  - A - - + M  1 - A t -  - - i. A .  

t A t i t * t t i t t A t + + M i i A t - t i i A  

T H Y R O l D  ' t A - t i t i i t t t A t i t M t t A - i t t t A /  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

P A R A T H Y R O I D  
ADENOI lA ,  NOS 

I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

P A N C R E A T I C  I S L E T S  

t A  - t - t -  - - - t A t t -  M - - A - * t i -  A l  

t A - + + + + t + t t A i + + M + + A + - + + + A  

MAMMARY G L A N D  

V A G I N A  
P A P I L L A R Y  ADENOMA 

I 

~ N A N N N N N N N N N P N N N M N N A N N N N N A  

H A H H N H H N H N H 4 H N N M H N A H N N N N A '  

I + i t + t t ~ t t + ~ t t i i t t t t ~ i  
UTERUS 

LEIOMYOMA 
E N D O M E T R I A L  STROMAL P O L Y P  1 + ' 

OVARY I t A  + + t + t t + i t A t t t M t t A t t t t t A l  

BODY C A V I T I E S  I 
P L E U R A  OSTEOSARCOMA ~ N A N N H N N N N N N A N N N M N N A N N N N N A  

: 110 T I S S U E  I I l F O R H A T I O I I  S U n l 1 I l T E D  
c :  NECROPSY,  H0 H I S T O L O G Y  D U E  TO PROTOCOL 

B :  NO NECROPSY PERFORMEO 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I I I E D  M I C R O S C O P I C A L L Y  
X :  1U:IOR I I l C I D E t I C E  A :  A U I O L Y S I S  
N :  NECROPSY, 110 A U T O L Y S I S ,  H0 H I C R O S C O P I C  E X A M I H A T I O N  M: A I I I M A L  MISSIIIG 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 
A N I M A L  
NUMBER 

STUOY 

m R A T O R Y  S Y S T E M  

CONTROL 
2 1 2  2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 5 5  
2 1 4  4 V 6 6 6 8 6 8 9 9 9 1 0  0 0 1 1 1  I f 2  i l i l : ] : l :  
5 1 1  6 7 7 7 5 5 8 1 4  4 7 6 3 7 7 6 2 1 7  6 ' 7 ' 5 / 5 ' 5  

W C I K S D N - - - - - - - - j - - - - -  o o o o o o o o o o o o o o o ~ ~ - o 7 a ~ - ~  
I I  21 

1 4  7 4 4 3 .  

LUNGS A N 0  B R O N C H I  

TRACHEA 

REMATOPOI€TTE SYSTEM 

BONE MARROW 

S P L E E N  

L Y M P H  NODES 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E .  

THYMUS 

H E A R T  

t l A t ~ t + ~ + + r + + r t + + + + + + t + + +  

+ A A t t t t t t + t t t t t + t t + + t t t t t  

t A A t t t t t t t t ~ t t + + t t t + t t + t t  

t A A t + t t t ~ r t t t t * i + * + + + , + t +  

t A A t t t r * r t r t t t t t + t t t t t t t ~  

* A A t + - t t + t - + + t + ~ + - t t t t + t +  

C I R C U L I T D R Y S Y S f E n '  
+ A A t + + + + t t + + t t + + + + + + + + + t +  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T X N E  

L A R G E  I N T E S T I N E  
ADENOCARCLLLPpL& NOS 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

t A A + t - + + t t + t t t t t t t + - + t t + +  

+ A A + t t + t t t t + t t t t , t + + + + t + t  

+ A A + t t t t t t t + + t t + t t + t + t t + t  

t A A N N N N N + N A + N N N  + N + N t N N  t + +  

t A A + t - t + t + * + + + - + ~ + + + + t + t t  

t A A t + + + t + + * + + + + + + * t t t t * t +  

+ A A * r * * r + + + * r * * + * * * * , * ~ + ,  

t A A t + + r t + + t t + t t t t + t t t t t t +  

t A A + t t t t t t t t t t t t t t + t t t t t t  

t A A t t t t + t + + t + + * + t * + t + + t t t .  

t A A + + t + t t t t t + t + t t t + + + t t + +  

T H Y R O I D  I t A A t t - t t t t t + + t t t + t t t + + t t t '  
F O L L I C U L A R - C E L L  AOENOMA 
C - C E L L  ADENOMA 

ADENOMAI NOS 

I S L E T - C E L L  ADENOMA X 
I S L E T - C E L L  CARCINOMA 

P A R A T H Y R O I O  t A A t - - t t - t + - - t - + t t + t t t t t t  

P A N C R E A T I C  I S L E T S  t A A t t - t * + t + t * + - t t t + + t t t t ~  

A E P R O O U C T I V E  S Y S T E M  
I 

MAMMARY G L A N D  ' t i  h L H W H N N N H  N H N H W N H H N N N ~ N N N .  

V A G I N A  N A A N N N N N N N N N N N N N N N N N N N N N N  
P A P I L L A R Y  AOENOMA X 

OVARY 

U T E R U S  j t ~ ~ t t - + t + t t t t + t t t t t t t t + i t  
LEIOMYOMA X 
E N O O M E T R I A L  STROMAL P O L Y P  J 

+ A A t + - ~ t * t t * t t + t + t t t t t ~ + t  

M U L T I P L E  ORGANS NOS N A A N N ~ N N N N N N N N N N N N N N N N N N N  

8 110 T I S S U E  I H F O R I I A T I O I I  S U n f l l l l E O  
c :  NECROPSY,  NO H I S T O L O G Y  DUE TO PROTOCOL 
A :  A U T O L Y S I S  

B: NO NECROPSY PERFORMED 

+!  I I S S U E  E X A M I t I E O  M I C R O S C O P I C A L L Y  
- I  
X: TU l lOR I I I C I O E I I C E  
H I  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A l l l P l A L  MISSIIIG 

R E P U I R E D  T I S S U E  NOT E X A M I I I E O  M I C R O S C O P l C A L L Y  
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A N I M A L  3 3 3  
41 4 4 5 
I I  2 3 1 

NUMBER 

WEEKS ON 
STUDY 81 6 4 5 

5 1  8 0 9 

3 3  3 1 3 3 3  3 3 3 4 4 4 4 1 4 4 4 4  4 4 4 4  
51 51 8 8 8 9 9 9 1  0 0 01 1 1 1 1  Z I  21 21 31 31 31 6 1  
Z l  31 1 2 3 1 21 31 1 1  2 3 1 2 31 I I  2 1  31 I I  Z l  31 1 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
7 1  5 1  6 41 1 5 7 1  7 1  4 ’  4 4 ;  4 4 ;  81 6 1  6 1  5 1  6 1  7 1  6 1  6 1  
6 1  7 1  6 9 5 1 9 1  9 1  7 6 7 1  9 6 1  31 5 1  31 1 1  6 1  I I  81 4 

LUNGS AND B R O N C H I  

TRACHEA 

k E M A T 0 P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E .  

P A N C R E A T I C  I S L E T - C E L L  I S L E T - C E L L  I S L E T S  ADENOMA CARCINOMA 
~ t + + t t t ~ + A + i t t t t + + t t i t t - t  + I  I 

t + t + t t t t A t t t t t + t + + t t t t + + +  

t + + t + t t + A t t t t t + t t + + t t t * * t  

t + t + - + + t A + t + + + + + + + + + + t t - +  

t + + t t t + i A + t t t t i t t + t t t t t t +  

t + t t + t t t A + + t i t t t t + + + + t t t t  

+ + + + + t * + A + + t t t + + + + + + i + + + +  
I C I R C U L A I U P Y  S Y S T ~ P I  

HEART 

8 I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  I t t + i ’ + , A l l l , i + t + i + l ~ , + + ,  

L I V E R  t i i + + + + + A + + + + + + + + + + i + + + + +  

B I L E  DUCT t * + + + + , + A * + , t t + ~ + + ~ + t + * + +  

G A L L B L A D D E R  8 COMMON B I L E  DUCT . N t N t N + N  + A  N  H H N N  H t N + N  N  N N N N  N .  

PANCREAS t + + t + t * + A + + + + t + * i + + t + t - + *  

ESOPHAGUS + + t t i t + + A i + t t t t t t t t t t t t t t  

STOMACH * + * + + t l l A t * 1 * * + , * * , 1 + , + t +  

S M A L L  I N T E S T I N E  t t t ~ + + t ~ A + t + t + + + t i t + t + + t +  

L A R G E  I N T E S T I N E  + + t + t ~ t t A ~ t t + t + + t i t + + + + + ~  

~~ 

BODY C A V I T I E S  

N N N N N N N N A N N N N N N N N N N N N N N N N  

I 
P L E U R A  

OSTEOSARCOMA 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 

T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

P A R A T H Y R O I D  
ADENOMA, NOS 

I 
* t + t t t r + A + + + t t t + t t t t t t t t t  

+ + + + + + + t A + t t t t + t t t t t t t t t t  

I 
- ‘ + + + t - + * + A - t - t t + + + t t t t t - - t .  

t t + + t t * + A t + + t t + + t + t t t i t - t  
X 

t t + + * t * t A i t t t t * + t t t - t t t t t  
I 

I + t t - t + - t A - t t i t t - t t t - - t t - t  

T 
X 

: 110 T I S S U E  I N F O R l l A l l o l l  S U n M I l I E D  
C: NECROPSY.  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U I O L Y S I S  

B:  H0 NECROPSY PERFORMED 

+: T I S S U E  E X A b I I I I T O  N I C R O S C O P I C I L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I l l E D  t l l C R O S C O P I C A L L Y  
X :  7U l lOR l l l C I D E l l C E  
N: NECROPSY, NO A U T O L Y S I S r  NO M I C R O S C O P I C  E X A f l I N A T I O N  fl: A l l l M A L  M I S S I I I G  

MAMMARY G L A N D  I N  N H H N )r tJ N P  t J N P N H t J N N N N H N N N N H .  

V A G I N A  ‘ N N H N N N N N A H N N N N N H N H N N N H N N N  
P A P I L L A R Y  ADENOMA 

Chrysotile Asbestos 

E L  OTHER SYSTEMS 

MULT!PLE ORGANS NOS 

P E R I N E U M  NOS 

A F N A N T  LYMPHOMA. NOS 

P A P I L L O M A .  NOS 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

4 4 1 4  4 4  4 4 4 1 5 1 5  5 5 1 5 1 5  5 5 1 5  5 5 5 5 5 5 5 5 511 
6 1  6 7 7 7 8 8 81 0 1  0 0 11  1 1 '  2 '  Z I  2 3 31 3 !  41 41 4 '  5 '  5 '  5 
21 J 1 2 31 1 2 S I  11 2 3 11 2 3 1 Z I  31 1 2 1  31 11 Z I  3 I 1 1  21 3 1  T O T A L  I 
0 0 0 0 0 0 0 0 0 1 0  0 0 1 0  0 0 0 1 0  0 0 0 0 0 0 0 0 O T I S S U E S I  

I 6 1  5 1  5 5 31 5 7 1  6 51 41 6 1  I I I  5 1  5 1  6 1  Z I  41 7 5 1  5 1  51 41 81 4 1  31 31 TUPlORSI 
31 5 1  5 1 Z I  7 1 31 31 31 2 7 1  l l 7 1 2 1  1 1 5 1 5  9 2 1  71 11 Z I  6 1  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  . 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
ADENOCARCINOMA,  NOS 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  BLADDER 

E N D O C R I N E  S Y S T E V  

P I  T U 1  TARY 

ADRENAL 
C O R T I C A L  ADENOMA 

F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOPIA 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA, NOS 

+ + t + t t * * + t + + + + + + + + + t * t + +  

* * t * + t * * + t * * t t t + t + + + + + t t  

t t t + t t + t t + + + + t t t + + + + t t t t A +  1 1 2  

+ + + + + t + + + t + t + + + + + + t * + + + + A +  1 1 2  

t + + + t t + t + t t + + t t t t t t + + t + t A +  1 1 4 1  
1 1  

+ + + + - + + + + + + + t +  - + + + + + + + + t A t  1 0 6  I 

t t t t * t t t t + t t t t t t + t + t + + + + A +  114 

I 
+ - + + + + + + + + + + + + + + + + + + + t + + A +  1 0 9  

+ t + + + + + + + + + + + + + + + + t + + + * + A +  1 1 4  

t + + + + + i + + + + i + + + + + + + + + + t + A +  

+ + t t + + t + i + + + + + + i + + + + + + + t A +  N A N R  

N t + + N + N N + N t N t N N + N N + t t N N 

+ t + t + i + t + + i + t t + + + + + + + + t + A +  

t t t + + + + + + + t t t + + t t t t + t + t + A t  

t + + + + + + t + + t + + t t t + + t t t , t  t t A +  1 1 4  

t t t t t t t t t + t t + t t t t t t t + t t t A t  114 
1 

+ + t t + t + t t + + + + + t t t + + t t + t t A +  114 

- + t r * t + t t + - + t t t t + + t t t t t t  1 +W 
'Pi - + + - - + + + + + + + - t * - + + + + - * t t  

X 

I + + + t t + t t t + + + t t t t t + t + t t t t A t  

+ * t * * + + + t h t + t t + + t + t t + + - t A t  

+ - - - + + - - +  + - - - - t - - + -  + + - - -  
X X 

R E P R O D U C T I V E  S Y S T E M  I 

I N N N N N N N N N N N N N N N N N N N N N N N N A N I  
I 

P L E U R A  
OSTEOSARCOMA 

A L L  OTHER 5 Y S T E V S  

I 
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 A  ti 

V A G I 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 N A N  
P A P I L L A R Y  ADENOMA 

M U L T I P L E  ORGANS N 0 5  / N  N N N N N N N N N N N N N N N N N N N N N N N A N I  1 1 4 . 1  
M A L I G N A N T  LYMPHOMA. NOS 

1 1 4 x  

( 1 4 1 1  

I 

P A P I L L O M A .  NOS 
P E R I N E U M  NOS I 

U T E R U S  I +  + t t + t + + + + + t t + + + t + + t + + + t A t 1  113 

X I ! .  LEIOMYOMA 
E N D O M E T R I A L  STROMAL P O L Y P  

OVARY + t + + + + t + t t t + + + t + + t t + + + + + A t  1 1 2  

BODY C A V I T I E S  

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I I I F O R V A T I O I I  S U n V l l T E D  
-: R E Q U I R E D  T I S 5 U E  NOT E X A M I t I E D  V I C R O S C O P I C A L L Y  
X :  TUrIOR I I I C I D E t I C E  
N: NECROPSY, 110 A U T O L Y S I S .  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A l l l M A L  V I S S I I I G  

c :  N E C R O P S Y ,  no HISTOLOGY DUE T O  P R O T O C O L  
A :  P U I O L I S I S  

B :  NO NECROPSY PERFORMED 

111 Chrysotile Asbestos 



TABLE E2. 

A N I M A L  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 O l O l O  0 1 

WEEKS O N  0 0 0 0 0 0 0 0 0 0 0 0 O l O I O  0 0 1 0 1 0 1 0 1 0 I 0 1 0 1 0 1 0  
STUDY 

I 1 1 1  1 1  2 1  2 2 1  3 31 3 ;  5 51 5 1  6 1  6 1  6 7 7 1  7 1  8 81 81 9 1  9 P I  D I  
I 1 21 31 I I  2 31 1 21 31 1 21 31 1 1  21 3 1 21 31 1 21 S I  1 1  2 31 1 .  

I 7 1  6 1  6 61 5 4 1  6 1  I I  6 1  6 4 1  5 1  7 1  6 1  51 21 :I 81 6 1  21 51 6 1  7 1  7 1  5 
9 I 11 0 1  7 1  41 21 S I  81 5 .  I 6 7 1  0 1  31 4 31 8 9 1  91 0 41 I I  41 31 9 

NUMBER 

I N T E G U M E N T A R Y  S Y S T E M  I 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED 
SHORT RANGE CHRYSOTILE ASBESTOS I N  THE DIET 

LUNGS AND B R O N C H I  + + + + + + t t t + + * + t * P I t + * + t t t + t  

TRACHEA ~ + * t + + + + + r * + + + t * M + t + t - + + + t  

SARCOMA, N O S ,  M E T A S T A T I C  x 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW + + + + * * + t + r * + + * * M * * * t t + + + + ~  

S P L E E N  I + t + + + t t - t + + + t t t n t t t + t t + t +  

LYMPH NODES + + * + + * * + + * + t + i + M * * t * + t + t t ~  

THYMUS - + + * t - - t + - * + + t t M t * * t t t + - t  

HEMANGIOMA 
1 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  ~ + + t + + + t + + * + t * + * M + * ' t - t + + +  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND + + - + + + + + + * + * + * - n - + + + t t t + t  
+ + t + + + + + + * + t + + * P I + * * t t + + t t  L I V E R  

+ + * + + + + + + t +  + + + * M  + * * t *  + t +  + .  B I L E  DUCT 

N N N + M + n t N N t N N K. O A L L B L A D D E R  I COMMON B I L E  DUCT ._ N N t N N N N H .N N N 

P h H C R E A S  + + * + t t + t * t t + t t t P I - * t t + + - t t ~  

ESOPHAGUS t + + t t * + t t + + + + + t P I * t t t + t t + t  

STOMACH t + t t t * t + + + t t t t t M t t t t + t t + t  

SMALL I N T E S T I N E  + + t + * + t t t * + * + t t M + t + + t t * t +  

LARGE I N T E S T I N E  ~ + t * * + + t t * + t + * t * M t t t t t t t t  

SHORT RANGE CHRYSOTILE 

K I D N E Y  

U R I N A R Y  BLADOER 

E N D O C R I N E  SYSTEM 

P I T U I T A R Y  
CHRONOPHOBE ADENOMA 

+ + + + + * + + + * * * t * + M t + t * t t t t +  

* t + + + + * * * + t * * + + ~ * + t t + * * + t  

+-+-+*+-+tt++t*PI+++-----• 

SUBCUTANEOUS T I S S U E  
S A R C O M A .  nos 
F IBROSARCOMA 
L I P O M A  

OSTEOSARCOMA 
SARCOMA, NOS 

S I T E  UNKNOWN PI 1 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA, NOS 

P A N C R E A T I C  I S L E T S  / + t *  + + ' *  * t t +  + +  + t n -  + + t - +  

1 x  I S L E I - C E L L  ADENOMA 

I 
t t t + t * + t t t + * + t t M + t t * - + * + t '  

! - t t t - t - - t - t - - t * M - ' + + * - - - - -  

+: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R P I A T I O N  S U B M I T T E D  
- :  R E Q U I R E D  T I S S U E  HOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  DUE TO PROTOCOL 
X :  TUMOR I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  PI: A N I M A L  M I S S I N G  

B :  NO NECROPSY PERFORMED 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  1 1  
NUNBER ' 01 0 

21 3 
WEEKS ON 0 0 1 6 1  31 S T U D Y  

1 1  1 1  1 1  I I 1  1 1  1 1  I 1  1 1  1 1  1 7 1 1  1 1 r  
1 1  1 1 21 21 21 31 31 31 '+I 41 41 5 1  5 5 '  6 6 6 1 7 1  7 1  7 1  8 8 
1 1  21 3 1 1  21 31 I I  21 31 1 1  21 3 1  1 1  21 3 1 1  21 31 I I  21 3 2 3 
0 0 0 0 0 0 0 0 O I O I O  0 0 I 0 I 0 1 0 1 0 1 0 l 0 l 0 1 0  0 0 
6 1  7 1  7 1  81 7 1  81 71 1 1  61 51 7 7 1  41 ;I I,' :I 7 1  41 5 1  6 1  6 6 1  31 

9 1  7 1  91 3 6 6 21 21 9 0 1  0 1  0 1  51 7 1  91 2 1  6 1  21 31 I I I 5 1  

SUBCUTANEOUS T I S S U E  
SARCONA,  NOS 
F I B R O S A R C O N A  
L I P O N A  

LUNGS A N 0  B R O N C H I  
SARCOMA. NOS. N E T A S T A T I C  

1 
TRACHEA 

B E n A T O P O l E T I C  S Y S T E M  

BONE NARROW 

S P L E E N  
HENANGIOMA 

L Y M P H  NODES 

T H Y N U S  

C I R C U L A T O R Y  S Y S T E M  

t t t + t t t t t t t N + t A N t t A + t  

! 

+ + + + + + + + + + + t + t t A + t t A t t t t A  

+ ~ * t t t * + * r * ~ r * t A * t + A t t t t A  

.!+ + i + + + + + + + + + - + + A  + + + 4 + + + t A .  

t t t t t + t t t t t t t t t A t t t A t t t t A  

t t t t t t t t t t t t t t t A i + t A t t ~ ~ ~  

+ t t t t + t t + + t t t t - A t t t A t + t t A l  

t 

t t t t t t i t t + t t + t t A t t t A t t t t A  

+ + + + + + t t + + + + t + + A t t + A t + t t A  

, , , t , , + ~ ~ + + t t ~ ~ A t ~ ~ ~ ~ ~ ~ ~ A  

. N  N  t N N N N N N N N N N N N A N N N A t N N N A .  

+ + + + + + + + + t t + t t t A t i t A + t t i A  

. * * t * t t t t ' t t t t t t A t + t A t , ~ t A  

t t t t t + + + + t + + t t + A + t + A + t + + &  

t t t t t t t t t t t t t + t d + t t A t t t t A  

t t t t t t t t t t t t t t t A t t t A t + + t A  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  8 COMMON B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
.ADENOCARCINONA,  NOS 

U K I N A K Y  5151CPl  I 

K I D N E Y  I t + t t t + t t t t + t t + t A t t t A + + * t A .  

U R I N A R Y  B L A D D E R  I t t t t t t + t t t t t t t t A t t t A t t t t A  

E N D O C R I N E  S Y S T E N  

P I T U I T A R Y  - A  - + + t +  + - - - + - i t  A t t -  A -  - + t A l  
CHRONOPHOBE ADENOMA 

ADRENAL + t t t t t t ~ t ~ t t * * * A t t + A t t t t A  
C O R T I C A L  ADENONA 
PHEOCHRONOCYTONA 
N E U R I L E N O N A  

T H Y R O I D  - + + + + t + + + + + + + + i A + + + A + + + t A  

P A R A T H Y R O I D  - + - -  t t t ~ t t - t - t t A t t t A - t - - A  
AOENONA, NOS 

P A N C R E A T I C  I S L E T S  t t t + t t t t + t t t + + t A t t + A t + t t A  
I S L E T - C E L L  ADEHOPIA 

R E P R O D U C T I V E  S Y S T E N  

MANNARY G L A N D  I N N  N N  N  H  N  N N  N N N  N  N  N  A  H N N  A N N  N N  L. 

P A P I L L O N A ,  NOS 
P A P I L L A R Y  CARCINOMA I 
ADENONA, NOS 
P A P I L L A R Y  ADENONA 
L E I O N Y O N A  

OVARY + + + + t t t t t t + t t + + A t t t A t t + t A  
F I B R O N A  

)ILL O T H E R  S Y S T E N S  

M U L T I P L E  ORGANS NOS I N N N N N N N N N N N N N N N A N N N A N N N N A  
M A L I G . L Y M P H O M A .  L Y M P H O C Y T I C  T Y P E  4 

S I T E  UNKNOWN 
SARCONA,  NOS 
OSTEOSARCORA 

A  A  A /  

X 

: 110 TISSUE ~I~FORMATIOI~ sunni:TEo 
C:  NECROPSY,  NO H I S T O L O G Y  D U E  T O  P R O r O C O L  
A :  A U I O L Y S I S  

8 :  H0 NECROPSY PERFORMED 

+ :  T I S S U E  E X A M I N E D  N I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  HOT E X A t l I l l E O  N I C R O S C O P I C A L L Y  
X :  TWIOR I I I C I D E I I C E  
H:  HECROPSY, 110 A U T O L Y S I S I  H0 M I C R O S C O P I C  E X A n I N A T I O N  M: A l l l n A L  n l S S I l l G  
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I N A L  1 1 1 2 2 2 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2  
NUMBER 9 9 9 0 0 0 1 1 1 2 2 2 3 3 3 4 4 6 5 5 5 6 6 6 7  

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 ~  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
5 1 6  7 6 7 6 4 5 5 3 8  7 7 7 7 6 6 2 7 1 6  5 6 

WEEKS ON 
STUDY 

3 1 3 1 6 6 7 3 6 2 5 ~ 9 3 4 2 2 5 0 0 ~ 8 2 4 5 5 .  
6 6 

SUBCUTANEOUS T I S S U E  
SARCOMA, NOS 

L Y N P H  NODES 

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  D U C T  

G A L L B L A D D E R  & COMMON B I L E  DUCT 

P I T U I T A R Y  
CHROMOPHOBE ADENOMA 

+ + + t A + + t + t + + A + + + + + + +  i A + + + ;  ADRENAL 
C O R T I C A L  ADENOMA X 
PHEOCHROMOCYTOMA 
N E U R I L E N O M A  X 

T H Y R O I D  A ~ + + + + * ~ * A I I I I I - ~ A + + + + + + +  

P A R A T H Y R O I D  A - - + + + + t + A + + - + t - * A + + + - - - t  
ADENOMAl NOS 

P A N C R E A T I C  I S L E T S  A + + * t + + t + A + t + + + + + A * + + + + + +  
I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  . A N N N N N N N N A N N N N  N N N A N N N N N N K. 
U T E R U S  I A + t + + + + + t A t + + + + + + A + t + + t + t  

P A P I L L O M A ,  NOS 
P A P I L L A R Y  CARCINOMA 
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 
L E I O M Y O I I A  X 

OVARY l + + + + + r + + l + t + * + + + A + + + + + + +  
F I B R O M A  

A L L  OTHER SYSTEMS 

M U L T I P L E  M A L I G . L Y M P H O M A ,  ORGANS NOS L Y N P H O C Y T I C  T Y P E  I A N N N N N N N N A N N N N N N N * N N N N N N N . '  

S I T E  UNKNOWN A A A 
SARCOMA. NOS 
OSTEOSARCOMA 

f 110 T I S S U E  I t l F O R M A l I O I l  S U l l M I I l E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO P R O l O C O L  
A :  A U T O L Y S I S  

B 1  NO NECROPSY PERFORMED 

+ I  T I S S U E  E X A M I N E D  H I C R O S C O P I C A L L Y  
- :  R E P U I R E D  T I S S U E  NOT E X A M l l l E D  M I C R O S C O P I C A L L Y  
X :  TUrICR I t I C I D E t I C E  
N: NECROPSY, I I0  A U T O L Y S I S .  NO N I C R O S C O P I C  E X A M I N A T I O N  M:  A I I I M A L  M I S S I I I C  
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

SUBCUTANEOUS T I S S U E  
SARCOMA. NOS 
F I B R O S A R C O f i A  
L I P O N A  

LUNGS AND B R O N C H I  
SARCOMA, NOS, M E T A S T A T I C  

A N I N A L  
NUMBER 

+ + + t + + + + + A + + + + t + + N A + + + t + + l  

RCSPIRITORY-. 
+ t t t + t t t + A t t + t * * + + A + t t t * + l  

1- 
I 

H E N A T O P O I E T I C  5 Y S T E f i  

BONE NARROW . ‘ t + t t t t + t + A + + t t t t + - A t t + t t + .  

S P L E E N  t t + t t t t t t A t t t t t t t + A + t t t t +  
MEMAKGIOMA 

L Y N P H  NODES t t t t t t t t t A t + t + + t + * A + + * + + *  

THYNUS + t + - t t + + + P + + - t t + + - A + + + t + +  

C I R C U L A T O R Y  S Y 5 T E f i  

H E A R T  I ~ t + * * , * * * A + t + ’ + * * * A , , + ~ , ,  

ADRENAL 
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
NEURILEMOPIA  

E- 
S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  8 COMMON B I L E  D U C T  . 
PANCREAS 

ESOPHAGUS 

STONACH 

( t t + t t t t t t A t t t t + t t t A + t t t t t l  
I 

+ + + + + - + - + b t + + + l + + + A + + + + + +  

* + t * + t * ~ r A r * , * r + + ~ A + + + , , +  

+ + * i + + i + t A + i t + * t + t A + + * + + t  

N N N  N  N + N  N  N A N N N  t ~ t n t ~ ~  t t N N N .  

t * * - * + t t t A t t * t + + t t A t * r , * r  

t + t * * t + t - A + r t t + + + l A t + t t t +  

+ t t + t + t + * A t + + + t + t + A t t t t + t  

S M A L L  I N T E S T I N E  + + + + + + + + + A + + + + + + + + A t * t t r r  

L A R G E  I N T E S T I H E  I t t t + t + t + + A t t * t + t t * A t t t t t t  
 ADENOCARCINOMA^ NOS 

I 
U R I N A R Y  SYSTEf i  

t * t r r * t * i A + + + * i + + + A i ~ t t t t  K I D M E Y  

U R I N A R Y  B L A D D E R  I + t t * t + t * t A + t + + + t + - A - t t t t t  
I 

‘ENDOCRINE S Y S T E M  
P I T U I T A R Y  / - + - - + + + + + A m - + - - - - -  A  - - + + t - 1  

CHRONOPHOBE ADENOMA 4 

+ * + t + + + + + A t + t t t t t t A t + t t  I UTERUS 
P A P I L L O M A ,  NOS 
P A P I L L A R Y  CARCINOMA 
ADENOMA, NOS 
P A P I L L A R Y  AOENONA 
L E l  OPIYOMA 

t 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA, NOS 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E N  

MAMf iARY GLAND 

+ + t + + - t + t A t + + + t + t i A - + t t t t  

- - - + t - r t t A - + t t t t - t A - t - - t -  
X 

t t + - t ~ + t + A t t t t t t t t A t t t t t +  

N N N N N N N N N A N N N N N N N N A N N N N N N .  

I :  T I S S U E  E Y d M l t l E D  M l C R O S C O P I C A L L r  : )IO TISSUE I H F O R I I A T I O I I  S U D M l l l E D  

X :  TU l lOR I l l C l D E l l C E  A :  A U I O L Y S I S  
-: R E Q U I R E 0  T I S S U E  K O 1  E X A M l l l E O  M l C R O S C O P I C A L L Y  c :  NECROPSY.  no HISTOLOGY DUE T O  P R O T O C O L  

n i  n E c R o P s Y ,  N O  AUTOLYSIS, no MICROSCOPIC EXANIMATION M: AIIIMAL ~ I S S I I ~  
0 8  NO NECROPSY PERFORMED 

OVARY 

115 

t I t t t t t t t A t * t t t * * t A * t t t ~ +  

Chrysotile Asbestos 

N U L T I P L E  ORGANS NOS 
N A L I G . L Y M P H O N A s  LYPIPHOCYTXC T Y P E  . 

S I T E  UNKNOWN 
SARCOMA, NOS 
OSTEOSARCOMA 

~ N N N N N N N N A N N N N N N N N A N N N N N N  
x.. 

A A 



TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  s s s  
NUMBER 5 6 6 6 7 7 

J 1 1 2  S 1 2  
WEEKS ON 0 0 0 0 0 0 
STUDY S 6 1  41 7 1 1  I I  

6 7 1  0 0 9 1  4 

S 3 S S 3 3  J J J s 4 4 4 4 4 4 4 4 1 4  4 1 4  4~ 
7 6 6 8  9 9 9 2 2 2  J 3 J 4  5 4 5 1 5  5 
S 1 2  3 1 1  2 1 3  1 2  S I 1  2 S 1 2  3 1 1 1 2  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 O I O I O  0 0 
8 4 51 7 1  6 41 5 9 7 1  5 1  7 7 7 1  2 1  5 1  6 1  61 8 6 1  
4 3 D S I P  7 1  7 5 6 31 7 0 1 41 2 1  I I  S I  1 2 

F I B R O S A R C O N A  
L I P O N A  

R E S P I R A T O R Y  S Y S T E N  

L U H G S  A N D  B R O N C H I  
SARCONA.  N O S .  N E T A S T A T I C  

T R A C H E A  

H E n A T o P O I E T l C  S Y S T E N  

B O N E  MARROW 

S P L E E N  
H E M A N G I O M A  

L Y M P H  U O D E S  

THYMUS 

C I R C U L A T O R Y  S Y S T E N  

1 

t t t t A A t t * + t t t t t * + t t + + + + t A l  

t 
t 

t t + t A A t t * * + t t t t t t t t t t t t t A l  

I 
- + + t A A t * * t t + + t t t t t t + t t t + A  

t + + t A A t t t * t t t t * + + t t t t + t t A  
x .  

+ + * + A I \  + t * * + + t * + + * t t * r t t r ~  

- * - t A A t t * t + ' t * - * - t t * + t t ~ A  

' i  U T E R U S  I + + + t A A t + + t t t + + + + t t t t t + t +  ' 
X 

X I 
P A P I L L O N A I  NOS 
P A P I L L A R Y  C A R C I N O N A  
ADENOMA, NOS 
P A P I L L A R Y  ADENONA 
L E I O N Y O N A  

D I G E S T I V E  S Y S T E N  I 

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  D U C T  * t t * A A * t * t t t t t t t * t t t ~ t t ~ A - .  

G A L L B L A D D E R  I CONMON B I L E  DUCT . N' N N + A A N N N N N N N N N N N N N N N N N N A ~ .  

t + + t A A  t t t + t t + - t + + t t + t t t + A .  P A W S  
ESOPHAGUS t t + t A A  t t t t t t t t t t t t t t t t t t A  

STOMACH + t t + A A  t + t t t + t + + + + + - + + + + + A  

- ' +  t + t A A + + + + t + t - t + + t t + + t t t A  

+ t t t A A t + + t t + t t + + + t + + t t t t A  

S M A L L  I N T E S T I N E  t t * * A A t ~ t + t t t * ) * * * t t t t ~ , ~  

L A R G E  I N T E S T I N E  I t t t t A A , t + t t t t t t + t + t t t t t t t A  

I ADENOCARCINOMA,  NOS 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  
CHRONOPHOBE ADENONA 

C O R T I C A L  ADENOMA 
PHEOCHRONOCYTONA 
NEURILENOPlA  

ADRENAL 

T H Y R O I D  

P A R A T H Y R O I D  
ADENONA, NOS 

P A N C R E A T I C  I S L E T S  
I s L E r - c E t t  ADEHONA 

S I T E  UNKNOWN A I  A I  
SARCONA,  NOS 
OSTEOSARCONA 

I 
t t t t A A t + t t t t + + t + t t + + + + + + A  

t t t t A A t t t t t t + + t + + + t t t + t t A  

+ - t + A A + t t - - t t t - t t - - t t t - t A  

( t t t t A A + t t t t t t t t t t t t t t t t t A  
x x  

t t t t A A t t t - t t t + - t t t t + t t t t A  

t t t t A A t t t - t t - - - - t t t t t t - t A  

* r + t A r t ~ r t t ~ t - t t * t r t t ~ t t A  

8 110 T I S S U E  I N F O R I I A I I O I I  SUnfl lTTEO 
C: NECROPSY.  NO H I S T O L O G Y  D U E  T O  PROTOCOL 
A :  A U T O L Y S I S  

01 NO NECROPSY PERFORMED 

t z  TISSUE E X A N I I I E O  N I C R O S C O P I C A L L Y  
- t  R E Q U I R E D  TISSUE NOT E X A N I I I E D  M I C R O S C O P I C A L L Y  
X :  I U I I O R  I I I C I O E l I C E  
N ,  NECROPSY, NO A U T O L Y S I S ,  NO N I C R O S C O P I C  E X A N I N A T I O H  N: A I I I N A L  P l I S S I N G  

OVARY 
F I B R O N A  

A L L  OTHER S Y S T E N S  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y N P H O F l A ,  L Y N P H O C Y T I C  T Y P E .  

Chrysotile Asbestos 

, 
t t t t A A t t t t t t t - t t t t t t t t t t A  

I 

N N N N A A N N N N N N N N N N N N N N N N N N A l  
I 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

1 
R E S P I R A T O R Y  S Y S T E N  I 

LUNGS AND B R O N C H I  ‘ + + * + + + + + + t t + t t A + t + + + t + + + A  
SARCOMA, NOS, M E T A S T A T I C  

TRACHEA t + + t t t + t + + r + r + A + + + + r + + + + A  

H E N A T O P O I E T I C  S Y S T E M  

BONE NARROW r + + + t + + * - + t * + + A t + * t + + + + + ~  

S P L E E N  * + + * * t * + + + + + t t A + + + + + * t * t l  
HEMANGIOMA 

L Y N P H  NODES ~ t * ~ t r ~ + r i * i * r A , ~ r + ~ , ~ ~ ~ ~  

THYNUS I + + - + - t + + + - + + + + A + + + + + + + + + A  
I 

C I R C U L A T O R Y  S Y S T E l l  

H E A R T  I + + t t + + t + + t * + + t A t t + + + + + + + A  
I 

D I G E S T I V E  S Y S T E N  

S A L I V A R Y  G L A N D  

L I V E R  + + + + + + + + r + + + r + A + + + + + + + + + A  

B I L E  DUCT + r * + + t + , + + + + + + A + + + + + + + + + ~  

G A L L B L A D D E R  I COMMON BILE DUCT . n N t N N N N N N N N N N N A + N N N + N N N + L. 
PANCREAS + + + + + + + + + + + + + . + A  - + + + + + + + + A  

ESOPHAGUS + + * * * * r + + + + + + + A + + + + * + + + + A  

I +  + + + + 1 + + + + + + i + A 1 + + + + + + + + A .  

STONACH r , * * * t * * + * * r t * r * * * * r ~ + + ~ ~  

S M A L L  I N T E S T I N E  + t t * * t * * ~ ~ i * * * P I I + + ~ * * t r p  

LARGE I N T E S T I N E  J + t + + t + + t + + + + * t A + + + i + + + + + A  
ADENOCARCINOMA.  NOS 

U R I N A R Y  S Y S T E M  

K I D N E Y  * r * * * * * * * + + + * * A * + * r * + + + + ~  

U R I N A R Y  B L A D D E R  * + + - + t + t - + + + t t A + ~ + + r + + + + A  

E N D O C R I N E  S Y S T E M  

NUNBER 

STUDY I 6 1  51 81 6 1  11 2 1  8 6 6 I1 6 1  41 6 1  51 9 9 1  51 7 1  4 6 1  41 51 7 7 1 
WEEKS ON 0 0 0 0 0 0 0 0 0 0 1 0  0 0 0 1 0  0 0 0 0 0 0 0 1 0  0 0 ’  

I 7 1  81 41 41 5 1  5 1 7 6 81 7 1  51 I I  II 0 0 DI 7 5 D I  51 6 1  0 1 4. 
I N T E G U M E N T A R Y  S Y S T E N  

R E P R O D U C T I V E  S Y S T E N  

SUBCUTANEOUS T I S S U E  
SARCOMA. NOS 
F I B R O S A R C O N A  
L I P O N A  

U T E R U S  
P A P I l L O P l A .  NOS 
P A P I L L A R Y  CARCINOMA 
ADENONA, NOS 
P A P I L L A R Y  ADENOMA 

+ + + + + + N N + + + N + A t + + r + + + + t  I +  

t + + - + r * r * + t + t + A + + + + + + + + + A  

OVARY 

P I T U I T A R Y  
CHRONOPHOBE ADENONA 

t + r - + + r + + t r r * + A r r + + + + t + + A  

ADRENAL 
C O R T I C A L  AOENONA 
PHEOCHRONOCYTOMA 
N E U R I L E M O N A  

T H Y R O I O  

P A R A T H Y R O I D  
ADENONA, NOS 

N U L T I P L E  ORGANS NOS I N N N N N N N N N N N ~ N N A N ~ N N N N ~ N N A I  
N A L I G . L Y N P H O N A ,  L Y M P H O C Y T I C  T Y P E  4 

S I T E  UNKNOWN I A A I  
SARCOMA, NOS 
OSTEOSARCOMA 

: I I 0  T I S S U E  I N F O R l l A T l O l l  S U n n l T T E D  
C:  NECROPSY,  H0 H I S T O L O G Y  DUE TO PROTOCOL 
A :  A U T O L Y S I S  

8 1  NO NECROPSY PERFORNED 

+ I  T I S S U E  E X A M I l l C O  N I C R O S C O P I C A L L T  
- I  R E Q U I R E 0  T I S S U E  NOT EXANll lEO ~ I C R O S C O P I C A L L Y  
X I  TUIIOR I I I C I D E I I C E  
H I  NECROPSY, H0 A U T O L Y S I S ,  H0 N I C R D S C O P I C  E X A H l N A T l O N  H: A I 4 I N A L  N I S S I l l G  
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A N I M A L  5 5 5  5 5 5 5 6 6 6 6 6 6 6 6 6 6 6  
NURBER 4 4 6 ! 6 7 7 7 0 0 0 1 1 1 . 2  2 

WEEKS ON 0 0 0 1 0  0 0 0 0 0 0 0 0 0 0 0  
S T U D Y  6 1 5  0 6 6 7 7 8 7 7 7 7 8 6 6 

4 7 2 3 2 6 4 4 1  1  4 1 0 0 2 

2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1  

SUBCUTANEOUS T I S S U E  
SARCONA, NOS 
F I B R O S A R C O M A  
L I P O M A  

6 6 6  
2 J J ! 4 5 5 1  

6 5 2 8 7 6 6 1 6 1 5  
6 8 1 4 4 2 81 1 1  L. 
0 0 0 0 0 0 0 o b .  

A + + : l  / + A +  A + + + +  + +  + + + N +  + + +  + + +  

i 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA. NOS 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  AOENONA 

R E P R O D U C T I V E  S Y S T E M  

B O N E  PIARROW 

S P L E E N  
HEMANGIOPIA 

L Y N P H  NODES 

THYNUS 

STOMACH 

S M A L L  I N T E S T I N E  

K I D N E Y  

P I T U I T A R Y  
CHROMOPHOBE ADENOMA 

‘ A l A t + * + + + + + t + + + t * + + - A + + +  

+ A - A - - + + + t + - t + - - - - - + - A - - -  

+ A I A + + + + t + I + - I + + + + + + t A + + *  

ADRENAL 
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
NEIJRILENOMA 

NAMMARY G L A N D  , N A N A N N  N N N N N  N N N N N N N N N N A N N ~  

S I T E  UNKNOUN 
SARCOMA, NOS 

U T E R U S  / - A + A + + + + + t t t t t t t t t t + + A + + +  
P A P I L L O M A ,  NOS 
P A P I L L A R Y  CARCINOMA 
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 
L E I O M Y O M A  

~ 

OVARY - l + A + + + + + + + + + + + + + + + + + A + + +  
F I B R O N A  

1 A L L  OTHER SYSTEMS I 
N U L T I P L E  M A L I G . L Y N P H O M A ,  ORGANS NOS L Y M P H O C Y T I C  T Y P E  ~ N A N A N Y N N N N N N N N N N N N N N N A N N N /  

A A  A  
x 

1: T 1 5 5 U E  E X A M I l l C O  H I C R O S C O P I C A L L Y  : 110 T I S S U E  I H F O R l l A l I O l l  S U n N l l T E D  
- I  R E Q U I R E D  T I S S U E  HOT E X A M I N E 0  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUIIOR I l l C I D E l l C E  A :  A U I O L Y S I S  
H I  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I H A T I O N  M: A l l l P I A l  ~ I S S I I I G  

8 :  NO NECROPSY PERFORMED 
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 
A N I M A L  6 6 6 6 6 6 6 6  6 6 7 7 7 7 7 7 7 7 7 

1 2  3 
NUMBER 

U E E K S  ON 0 0 0 0 0 0 0 0 0 0 0 0 0 D I 0  0 0  0 1 0  I 41 11 6 4 1  6 11 1 5 41 5 5 1  71 5 4 1  2 1  9 1  6 6 1  4 
9 1  9 1  3 5 7 41 5 4 3 9 I I  2 1  4 7 1  4 

S T U D Y  

5 6 6 6 7 7 7 ~ ~ ~ 0 0 0 1 1 1 2 2 2 3 3 3 5 5 5  
I 3 1  11 2 3 1 2 3 1 2 3  1 2  3 1 1 2  3 

6 1  4 1  0 51 

7 7 7 1 7  7 7 

1 1 2  3 1 2  3 .  
0 1 0 1 0 1 0  0 0 
4 1  6 1  5 1  8 3 5 
81 9 1  6 1  4 2 6. 

I + I  I + A + t + A A t t + + + + + + + + t + + + + + +  

LUNGS A N 0  B R O N C H I  
SARCOMA, NOS, M E T A S T A T I C  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

I + A + + + A A + + + + t t + + + * t + t + + t t +  

+ A + + t A A + t + t + t t + + t + + + + + + + t  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

ADRENAL I + A t + + A A + + + + + + t + + + + + * + + + + +  
C O R T I C A L  ADENOMA X 

NEURILEMOMA 
PHEOCHROMOCYTONA I X 

T H Y R O I O  t A - + + A A + + + + + + + + + + + + + + - + + +  

P A R A T H Y R O I D  I + A - + + A A t t + - t + + + t + + + - + - -  t t  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA X 

i 
A t + + A A t + t t + + + t + t + + - t + + t +  1 -  

R E P R O D U C T I V E  S Y S T E M  I 
MAMMARY G L A N D  N A N N N A A H N  N N N N N N N N N N N N N N N  

+ A + + * A A + t + t t t + + + + + + + + + t + + '  

+ A t + t A A t + + + + + t t + t + t + + t t + t  

I 

L Y M P H  NODES 

L I V E R  

B I L E  DUCT 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

K I D N E Y  

P I T U I T A R Y  - A - t - A A + + t - t - + + + - t - - t - - + -  
CHROMOPHOBE ADENOMA 

OVARY 
F I B R O N A  

A L L  OTHER S Y S T E M S  

M U L T I P L E  ORGANS NOS 
N A L I G . L Y N P H O M A ,  L Y M P H O C Y T I C  T Y P E .  

+ A t t t * A * * t + + + * + + + + * t * * * t t  

N A N N N A A N N N N N N N N N N N N N N N N N N  

S I T E  UNKNOWN A A  
SARCOMA, NOS 

STEOSARCOMA 

f I i0 T I S S U E  I N F O R I l A T l O l l  S U n f l l l T E D  

C;  A .  L U T O L Y S I S  

111 NO NECROPSY PERFORNEO 

HECROPSY,  NU H I S T O L O G Y  D U E  T O  PROTOCOL 
+ I  T I S S U E  E X A M I l l C O  H I C R O S C O P I C A L L Y  
- I  R E Q U I R E D  T I S S U E  NOT E X A M I t I E O  M I C R O S C O P I C A L L Y  
X: T V l l O R  I l I C I D E t I C E  
H I  NECROPSY, NO AUTOLYSIS,  H0 M I C R O S C O P I C  E X A H I N A T I O N  M: A l l l U A L  U I S S I I I G  
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
ADENOCARCINOMA,  NOS 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

. + + + + * + + + * + + + + + + + + + + + A + + + +  I 

. + + + + + + - + + + + + + + + + + + + + A + + - +  

+ + + + + + + + + * + + + + + * + + * + A + + + +  

+ + + + + + - * + + + + + * + + + + + + A + + + +  
X 

+ + + + + * + + + * * + + + + + + + + + A + + + +  

+ + + t * + + - + * + + + + t + r + * + A t + + ~  

P I T U I T A R Y  
CHROMOPHOBE ADENOMA 

ADRENAL 
C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
NEURILEMOMA 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA. NOS 

I S L E T - C E L L  ADENOMA 
P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

A t + + -  + - + + - + + + + - * + - + - - - - - -  

+ + + + + + + * + + + + + + + + + + + + A + + + +  
X 

X 

. + + * + + - + * * + + + * + + * + + * + A + + + +  

A + + + -  + + + - - - + - + , - - - - + + , - , -  
X x 

+ * + t + + - + * + + * + * + + t - , - A ~ ~ + +  

. N N N N N N N N N N N N N N N N N N N N A N N N N  

S I T E  UNKNOWN A 
SARCOMA, NOS - OSTEOSARCOMA 

OVARY 
I B R O M A  

A L L  OTHER SYSTEMS 

M U L T I P L E  ORGANS NOS 

I NO T I S S U E  I N F O R P I A T I O N  S U D M I T T E D  
E: NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B :  NO NECROPSY PERFORMED 

I :  T I S S U E  E X A M I N E 0  M I C R O S C O P I C A L L Y  
-: R E Q U I R E 0  T I S S U E  NOT E X A M I l l E O  M I C R O S C O P I C A L L Y  
X:  1U;IOR I N C I D E N C E  
N: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  Al (1MAL M I S S I l l C  

+ + + - + + + + + * + + + + + + + + + + A + + ~ +  
X 

N N N N N N N N N N N N N N N N N N N N A N N N N  
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TABLE E2. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) SHORT RANGE 

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

A N I M A L  s -. 
NUMBER 6 1 6  7 7 7 8 8 8 9 1 9  9 0 1 0  E I t  I 2  2 2 1 3 1 3  3 1 4 1 4  4 

STUDY 

I N T E G U M E N T A R Y  S Y S T E M  

* A t t t * + t t t - t * t t t t t * l t t A ~ t t  2 2 5  

+ A t + + + + + t t t t + + + + t + t + + + A + + +  222 

SUBCUTANEOUS T I S S U E  
SARCOMA. NOS 
F I B R O S A R C O M A  
L I P O M A  

S P L E E N  I + A t + + + t + t + t t t t + + t + + t t t A + + t  
HEMANGIOMA 

L Y M P H  N O D E S  ~ l ' * * + ~ " t ' * t ~ l + ~ * + , t ~ A ~ ~ ~  

THYMUS * A - * * + * * + t * t * * * * t t * + * * * * * *  

C I R C U L A T O R Y  S Y S T E M  
I 

HEART I t A + t t + + t + t t + t t + t t + t + t + A t t t  

I +  A t + + + t + + + t t t t t t t t t t t t A + i t  

2 2 6  
1 

227 

2 0 4  

2 2 7 1  

B I L E  D U C T  

G A L L B L A D D E R  I, COMMON B I L E  DUCT . 
P A N C R E A S  

D I G E S T I V E  S Y S T E M  I I I 

i A t t + i + + + + + C t + t + t t t t t t A + + I  225 

N A N N N N N N N N H N H ' N  t H N n t t N N A t N N  2 2 8 N .  

t A + t t + + t t + t t t t t t t t t t t t A t t l t  217 

S A L I V A R Y  GLAND 

L I V E R  

ESOPHAGUS .!t A t t t t + t t + t t t + + t t + t t + t A t i t '  227 

STOMACH t A + t t + t + t I t t + + t t t t t t t t A t t t  224 

S M A L L  I N T E S T I N E  + A + + + + i + + + + + + + + + I + + t t + A + + +  227 

L A R G E  I N T E S T I N E  t A t t t t t t t t t t t t t t t t t t t t A t t t  226 
ADENOCARCIHOMA.  NOS I 

U R I N A R Y  S Y S T E M  

K I D N E Y  + A t + + + t + t t t t + t t t + + + + + t A t t t  228 

U R I N A R Y  B L A D D E R  + A + t t t + + t t + t t t t t + + t t t t A t t +  221  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  ' - A t - + t - - t - - - t t t t t t - - - + A - t t  

+ A + + + + + t + t + + t t t + t t t t + t A t + t  2 1 7  

t ~ + t t t t + t t + + t t * t t + + t t t A t t * I 2 2 8  
I 
I 

~. 

I 

C O R T I C A L  ADENOMA 
PHEOCHROMOCYTOMA 
N E U R I L E M O r l A  

T H Y R O I D  

P A R A T H Y R O I D  

X 

+ A t t t t t + t t t - - t + t t + + t t + A + t t  14 

t A t t t + - - + - t - - t t t t t t - t t A t t t  139 

U T E R U S  
P A P I L L O M A ,  NOS 
P A P I L L A R Y  CARCINOMA 
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 
LEIOMYOMA 

OVARY t A - t t t t + t t t t t t t t t t t  
F I B R O M A  

A L L  OTHER SYSTEMS 

M U L T I P L E  ORGANS H05 I H  A N N N N N N N N u u n N N N N N n N N N A N n N I  2 2 1 x 1  

A A 

l 

M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

SARCOMA, NOS 
OSTEOSARCOMA 

S I T E  UNKNOWN 

: 1.10 T I S S U E  I N ~ D R r I A I I O I l  S U I M I I I E D  
C: NECROPSY,  II0 H I S T O L O G Y  D U E  TD PROTOCOL 
A :  A U T O L Y S I S  

B: NO NECROPSY PERFORMED 

t: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I l l E O  M l C R O S C O P I C A L L Y  
X:  TUXOR I l l C I D E N C E  
H:  NECROPSY, NO A U T O L Y S I S .  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A I I I N A L  M I S S I I I G  
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TABLE E3. 

A N I MA L 0 0 0 0 0 0 0 0 1 0  0 O I O I O  0 0 0 0 0 0 0 0 0 0 1 0  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY O F  MALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE CHRYSOTILE ASBESTOS I N  THE DIET 

1 

CONTROL 

I 1 1  21 31 I I  2 1  31 I 2 3 I I  21 S I  1 1  2 1  31 1 1  21 31 1 1  2 1  31 

SUBCUTANEOUS T I S S U E  j + + + + + + + r + t + + + ~ t + + + + + + + + + +  
SARCOML.  NOS I X 

R E S P I R A T O R Y  S Y S T E M  1 

H E M A T O P O I E T I C  S Y S T E f l  

BONE MARROW 

S P L E E N  

LYMPH NODES 
A D E N D C A R C I N D R A ,  NOS, M E T A S T A T I C  . 

+ + * + + + + + + + + + + + + + + + + + * . + * +  
+ + + , + + + + + + + + + + + + t t t t + t + + +  

~ + + + * * + + + + + t + t + + + + + + t t t t + +  

S A L I V A R Y  G L A N D  

L I V E R  
ADENOCARCINOMA,  NOS, M E T A S T A T I C  

B I L E  DUCT 

G A L L B L A D D E R  L COMRON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL I N T E S T I N E  
ADENOCARCINOMA,  NOS 

L A R G E  I N T E S T I N E  

URINAKY s n i w  

K I D N E Y  ADENOCARCINORA.  NOS . . . . . . . . . . . . . . . . . . . . . . . . . .  

U R I N A R Y  B L A D D E R  . . . . . . . . . . . . . . . . . . . . . . . . . .  
E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  + - + + - - + - -  t + + + + + + + - + + + - + - +  
1 

. . . . . . . . . . . . . . . . . . . . . . . . .  

* t t ~ t + * * * * * * t + + + + + + + + t + + +  

+ + + + + + t * * * + + + + + + + + + + + t + * +  

r 

I 
. . . . . . . . . . . . . . . . . . . . . . . . .  + I  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

l - + + - - - + + + - + + + + t - + + t + - * - t + l  
X 

t * * - + + t t + * ~ * t + + + + + + + + + + t +  
I x x  X 

. N N N N N N N N N N + N N N N N N N N H N H N N H  

. . . . . . . . . . . . . . . . . . . . . . . . .  
* + + + + + l + + + + + * + - * * + + + t + + + +  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMDCYTORA 
GANGLIONEUROMA 
NEUROBLASTOMA 

A L L  OTHER S Y S T E M S  

M U L T I P L E  ORGANS NOS 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  

/ + t + + + + t + t + + + t * + + + + t + t + + + t  X X 

I X X 
I X 

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I D N  S U D M I T T E D  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUPIOR I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  

B: NO NECROPSY PERFORMED 
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
I 
0 
z 
S I  

A N I M A L  
NUNBER 

WEEKS ON 
S T U D Y  

I N T E G U M E N T A R Y  S Y S T E M  

SUBCUTANEOUS T I S S U E  
SARCOMA, NOS 

R E S P I R I T D R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE PIARROW 

S P L E E N  

L Y M P H  NODES 

THYNUS 

ADENOCARCINOMA,  NOS,  P I E T A S T A T I C  

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E N  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMNON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOPIACH 

SMALL  I H T E S T I N E  

LARGE I N T E S T I N E  

ADENOCARCINDMA.  NOS. M E T A S T A T I C  

AOENOCARCIHOMA,  NOS 

U R I N A R Y  S Y S T E M  

I I I  I I  I I I I I  I I  I I  I I I I  I I  I I I  I I I I I  I I I I I  I I  
0 I I  I 2  2 2 S I 3  3 5 5 1 5 1 6  6 1 6  7 7 7 8 8 8 9 9 
3 I 2  3 I 2  3 I 1 2  3 1 1 2 1 3 1 I  2 1 3  I 2 3 ! 2 3 1 

0 0 0 1 0 0 1 0 0 1 0 0 0 0 1 0 0 0 0 1 0 0 0 0 0  
9 7 1  2 1  2 6 I 7 1  51  01 5 1  91 9 1  81 I 1  31 21 4 2 I 1  7 1  7 1  7 I 1  6 1  

K I D N E Y  
ADENOCARCINONA,  NOS 

8 

U R I N A R Y  B L A D D E R  

k N O O C R I N E  S Y S T E M  

P I T U I T A R Y  

P I  D I  2 5 6 21 Z I  S I  2 1  0 1  9 1  31 91 6 1  0 3 2 I I  S I  51 8 7 1  8 

T H Y R O I D  
C - C E L L  AOENORA 
C - C E L L  CARCINOMA 

A L L  OTHER S Y S l E N S  

M U L T I P L E  ORGANS NOS 
M A L l G . L Y P I P H U l A ,  H I S T I O C Y T I C  T Y P E  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENONA 

R E P R O D U C T I V E  S Y S T E M  

NANMARY G L A N D  

T E S T I S  

P R O S T A T E  

N N N N A H N N H N N A N N N N P A N N * N H H N I  
_ I  

t t t t A t * t t t + A t t t t A A t t A t t t t  

t + t , A t + t * * + A ~ * * * A A r * A t t , t  

t * t t A - t t * - + A t + - t A A t t A + + t t l  

t 
+ I  t + + t A t + t t t + A t + t t A A t t A + t +  

+ + + t A t t C t t i A t t + t A A t t A t t t + I  

r t r t A t t t t t t A t t t t A A t t A t t t t 1  

t + + + A t t t t t t A t t t t A A + t A t t t t !  

*: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : H0 T I S S U E  I H F O R f l A T I O R  S U n t i l l T E D  
-: R E Q U I R E 0  T I S S U E  NOT E X A M I N E D  P I I C R O S C O P I C A L L Y  c :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTDCOL 
X :  TUlIOR I I I C I D E H C E  A :  A U T O L Y S I S  
H:  NECROPSY, NO A U T O L Y S I S .  NO P I I C R O S C O P I C  E X L N I N A T I O N  M :  A I (1NAL M I S S I N G  

B :  NO NECROPSY PERFORMED 
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

NERVOUS S Y S T E N  

B R A I N  

A L L  OTHER SYS lEP15  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O N A .  H I S T I O C Y T I C  T Y P E  

A N I M A L  
NUMBER 

U E E K S  O N  
STUDY 

I N T E G U M E N T A R Y  S Y S T E M  

SUBCUTANEOUS T I S S U E  
SARCOMAI NOS 

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 
ADENOCARCINOMA,  NOS,  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

HEART 

O I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  
AOENOCARCINOMA,  NOS, N E T A S T A T I C  

B I L E  DUCT 

G A L L B L A O O E R  k COMMON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 

SMALL I N T E S T I N E  
ADENOCARCINOI IA .  NOS 

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E H  

K I D N E Y  
ADENOCARCINOMA.  NOS 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

* r + - * * * + r * * * A * l * t t * r ~ ~ , , ,  

l N N N N N N N N N N N N A N I N N N N N N A N N N  
.-I 

AORENAL 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E M  

MANMARY G L A N D  

T E S T I S  

P R 0 S T A T  E 

+ t + + + t t + + t t + A t A t t + + + + A + t + l  

I 
I 
I 

+ + + + + + + + + t + + A t A + + + + + + A + + +  

+ + + + + t + + + t t + A t A + + + + + + A + t t  

I 
* + + + - t t + + + t t A t A + + + + + t A + + + l  

X 
X 

+ + + + t t + + + + t + A + ~ + t , t * +  

X X A ' + + /  

+ + + + + + r t t t - t A i ~ t t + t t + A t t t  
X 

: I I 0  T I S S U E  I N F O R M A T I O N  S U D M I T T E D  
C:  NECROPSY; NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B :  NO NECROPSY PERFORMED 

* I  T I S S U E  E X A M I N E D  N I C R O S C O P I C A L L Y  
-: R E Q U I R E D  I I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  T U I O R  I l l C I D E l l C E  
n: NECROPSY, NO AUTOLYSIS, NO NICROSCOPIC EXANINATION M: AIIIMAL MISSIIIG 
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 
A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

~ N I E G U M E N T A R Y  S Y S T E M  

CONTROL 
2 2 1 2 1 3  3 3 J 3 3 3 3 J 1 3  3 3 3 J 3 3 3 3 1 3  3 1 3  J 1  
9 P I 9 1 0  0 0 1 1 1  1 2  2 2 1 3  3 1 3  4 4 4 1 5 1 5  

{ I  S I !  6 1 6  I I  2 s I 2 1  S I  I 21 3 1 2 1  S I  I I  2 S I  21 3 

SARCOMA, NOS 

i T E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 
ADENOCARCINOMA,  NDS, M E T A S T A T I C  

THYMUS 

R R C U L A T O R Y  S Y S T E N  

H E A R T  

I 

t t + + + + + + + + + t t + + A + + + + + + + t +  

t t + + t + t t t t t + t + t A t t + + + + + t +  

+ t t + + + t + + t + + t + - A t t + t * * t t *  

* + + * - + + + + t t + + + + A - + + + t + + + +  

+ t t + + t t + t t t t t + t A t t t t + t t t t  

.. xa 
+ t t - - -  + - - - t - t + - A - + + t + t t t -  

t * * + + + + + t t + + t + t A t + + + + t t + +  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  
AOENOCARCINOMA,  NOS, N E T A S T A T I C  . 

B I L E  DUCT 

GALLBLADDER 8 connon BILE DUCT _. 
PANCREAS 

+ * * * * t * * + * * + - + * A - + * + + + t + +  

I t t t t t t t t * t t + + + + A + + t + t + t t t  
X 

t * * * * + * * t t * * + * * A + + + + + + + * t  

N N N N N N N N N N N N N N N A N N + N N  N N N N .  

t - + t - + t t t t t * * * * A - * t + + + + t t  

P I T U I T A R Y  

STOMACH 

SMALL I N T E S T I N E  
ADENOCARCINOMA. nos 

L A R G E  I N T E S T I N E  

LRINARY S Y S T E M  

K I D N E Y  
ADENOCARCINOMA,  NOS 

U R I N A R Y  B L A D D E R  

BNDOCRINE S Y S T E M  

t + + * + + + + t + t t t + t A - + + ~ + + t ~ +  

t t t t t t t t t t t t + + t A + + + t + t t t + l  
X 

t + t t + t t + + t t * t t + A + t + t t + t t ,  

+ t + t t t + t t t t + t + - A t + t + + + + + +  

t t + * + + t + + * + + t + t A + + - + + + + + t  

- t - * t + + t + + + - -  + + A - + - - + + - + +  

t t t + + + t + t + t t + + - A + t t t + t + + +  
X x x  I X  

I 

: 110 T I S S U E  I N F O R N A T I O N  S U B M I T T E D  
C :  NECROPSY; NO H I S T O L O G Y  D U E  TO PROTOCOL 

t l  T I S S U E  E X A M I N E D  M I C R O S C D P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  

H: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A N I N A T I O N  M :  Al4INb.L N I S S I I I G  
X :  T W l O R  I N C I O E H C E  A :  A U T O L Y S I S  

B :  NO NECROPSY PERFORMED 

T H Y R O I D  C - C E L L  ADENOMA I t t + + t t t + + t + + t + t A t + + + + t t t -  
X 

C - C E L L  CARCINOMA 

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA x x  

P A R A T H Y R O I D  - + + + + - - + + + + + + - - A - - + - + - + + -  

P A N C R E A T I C  I S L E T S  + - t + - ~ t t ’ t + ~ + + ~ A - t + t t t t t t  

~ R O D U C T I V E  SYSTEM 

MAMMARY G L A N D  N N N N N N N N N N N N N N N A N N N N N N N N N - ,  

T E S T I S  . . . . . . . . . . . . . . . . . . . . . . . . .  

P R O S T A T E  t + r + - * * t * + t * + + * A * - * + * + + + t  

NERVOUS S Y S T E M  

B R A I N  t t t + t + t t t t t + + t t A t + + * t + + i t  

A L L  OTHER S Y S T E M S  

M U L T I P L E  ORGANS NOS N N N N N N N ~ N N N N N ~ N A N N N N N N N N N  
M A L I G . L Y M P H O M A ~  H I S T I O C Y T I C  T Y P E  
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A N I M A L  

WEEKS ON ' 0 '  i 
STUDY 1 6 1  21 81 4 

I 0 1  41 91 8 

NUMB €R I 71 71 81 a i  
J 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4  a i  91 9 I  e l  o 0 1  o i I  11 ii z j  zJ z 3 )  31 31 $ 1  G I  + I  51 5 '  51 I. 

1 3 1  3 1  3 1  1 3 T O T A L  I i 1  E '  i' 0 '  E '  O t T I S S U E S I  
1 1  21 7 1  81 81 31 6 1  41 6 1  9 1  71 9 1  6 1  81 7 1  TUWORSI 

0' 0 0' D i 0 1 '  E '  i i i A 
21 71 4 1  7 1  7 1  9 1  3 
5 1  9 1  D I  5 1  9 7 1  5 4 1  7 1  DI 6 1  51 7 4 1  7 1  a l  6 1  3 1  0 1  7 1  3 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

 ADENOCARCINOMA^ NOS, M E T A S T A T I C  . 

C I R C U L A T O R Y  S Y S T E M  

ADRENAL / t t t t t + t t * t t t A t t t t t + + t t t t  
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA X 
GANGLIONEUROMA 
NEUROBLASTOMA J 

I 
I 

+ ' 'W * + t * r + t t + + + + A + + t t + + r * + +  

+ + t ~ + + + l - + + t A + t t + t t + + + t + + + l 1 1 2  

t t t + t t t + + t t t A t t t t + t t + t t t + +  1 

t - - t t t t t - t t - A t t t t t t t t t - t t  I 

I 1 1 6 1  , 
'W 

T H Y R O I D  
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

L I V E R  
ADENOCARCINOMAI  NOS, M E T A S T A T I C  . 

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  OUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  
ADENOCARCINOMAt  N 0 5  

LARGE I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

+ + t + t + t t t t t t ' A + t + t + t + t t t + t +  

+ + + + t + i + t t t t A + + + + + + + + + + + + +  

N N N t + N N N t + N N A N N N N t N N N + N N N N 

t t t t - t t * + t t t A + t t t t t + + t + + t +  

+ + t + t t * + t + t t A t t * + + t t t * * * * +  

t t + t t + + t t t t t A + + t t t t + + t t t t t  +pi + ~ t * + * + t + + + + A t + t + + + t t t , + +  

+ t t t t t t + t t t . t A + t r t t t + t t + t t  'W 
/ + + + + + + + + + t + t A + + + + t t t t + + t  

: 110 T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C:  NECROPSY; NO H I S T O L O G Y  D U E  T O  PROTOCOL 
p i :  p i L ' l O L Y S 1 S  

B: NO NECROPSY PERFORMED 

+ :  T I S S U E  E X A U I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A n I N E D  M I C R O S C O P I C A L L Y  
X :  TU:lOR I N C I D E N C E  
N: NECROPSY. NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A l l I M A L  M I S S 1 1 l G  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

Chrysotile Asbestos 
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P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

t +  - t -  + t -  + + t -  A - + + - + t +  + + + t - - l  7 1  1 
+ t t + - t + t t + t t A + + + t + t + t t t t t t  Fl ~ N N N N N N N N N N N N A N N N N N N N N N N N N N  

+ + + + t r + t r t r * A + + t t + r t + - t t t t  

+ + t t + t + + t t t t A * + t t t t + + t + + t +  

A L L  OTHER S Y S l E f l S  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

N N N N N H N H N N N N A N N N N H N N N N N N N N ~  
X 



TABLE E3. 

A N I M A L  0 
NUMBER 1 

1 
WEEKS ON 0 
S T U D Y  1 8  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY O F  MALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE CHRYSOTILE ASBESTOS I N  THE DIET 

0 0 0 1 0 1 0  0 0 0 0 0 0 0 D I 0  0 0 0 1 0  0 0 0 0 0 0~ 
I I 2  2 1 2  3 3 J 0 k 4  5 5 5 6 6 6 7 7 7 8 8 8 9 
2 3 1 2 1 3  1 2  3 1 2  3 1 2  3 1 2  3 1 2  3 1 2  3 1  
0 1 0  1 0  0 0 1 0  0 0 0 0 1 I O  0 0 0 0 0 0 I O  0 1 
9 1 8  0 1 8 1 ' 8 1 1 1 7  5 9 9 7 1 0  0 1 9  7 2 9 1 1 1 6  8 0 9 7 0 

9 3 1 0 1 6  7 1 9  1 2  2 6 1 3  0 1 0  2 9 6 1 7 1 5  3 2 9 8 6 

INTE RME DI  ATE RANG E CH RYSOTl L E 

LUNGS AND B R O N C H I  

TRACHEA 
CARCINOMA,NOS 

H E M A T O P O I E T I C  S Y S T E M  

t t t + + t + t t t t t t t t t A t t t t t t t t  

t t t t t t t + t t t t t t t t A t + t t t t t t  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  I COMMON B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

BONE MARROW t + t t t + + t t t + * t t t t A t t - t + t t t  

S P L E E N  t t t t + t + t t + + t t + t t A t + t t t t t +  
HEMANGIOMA 

+ t + t + + t + + + + + + t t + A + + + * t + t t  

- + t + t + + t t t t t t * + t A t t - + t t t t  

t t + + t t * t t t t + t + + t A t t + t t + t t  

t l + + + + + t + * + t + * t t A t t + + t t t t  

N N N N N N N N + N N N N N N N A N + N N  N N N K .  

t * t + - t t t t t t t ~ t t t A t t + t + t t t  

t t * * t t * t t t t + t + * t A t t t t + t t t  

L Y M P H  NODES t + t t t t + t + + + t t t + A t + + + t + t  
CARCINOMA,NOS 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  
SARCOMA, NOS,  M E T A S T A T I C  
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  4 

STOMACH C A R C I N O M A - I N - S I T U ,  NOS / + t t t t t t t t t + + + t t t A t . t . . l t r  

SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  t + + t + t + + r + + + + + + t A + + + + + t t i  

L A R G E  I N T E S T I N E  + t t + * + t t + t t t t t t t A t - t t + t t +  

U R I N A R Y  S Y S T E M  

K I D N E Y  + t * + + t t t t t t t t t t t ~ t t t t t t t t  
T U B U L A R - C E L L  ADENOCARCINOMA 

U R I N A R Y  B L A D D E R  t t t t t t t t + t t r t t t t A t t t t t t t +  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  * * ~ + * i A * - t - * t * + * A - - t t ~ t t ~ .  

t t t t A - t t - - - t -  THYMUS I t  - - - + t + t t - - -  

C I R C U L A T O R Y  S Y S T E M  I 

C O R T I C A L  C A R C I N O M A  
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA. M A L I G N A N T  
NEUROBLASTOMA 

P A R A T H Y R O I D  
ADENOMA, NOS 

- t - + t t + - + + - t t t t + A * t - t t t - t  

X 

- + - + + + + - - + - + + + + + A + - - - + + - +  

T H Y R O I D  
ADENOMA, NOS 
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

N N N N N N N N N N N N N N N N A N N N N N N N k .  

t + t t * t * t + * + t t t t t A + t t t t t t t  

t t t t t t t t t + t t + t t t A t + + + t t t t  

R E P  
B R A I N  

I L L  OTHER S Y S T E H S  

+ t t t t + A t + * t t t t t t A + t + + t t + +  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
c :  NECROPSY. NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B :  N O  NECROPSY PERFORMED 

t: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A n I N E D  M I C R O S C O P I C A L L Y  
x t  TUMOR I N C I D E N C E  
N :  NECROPSY,  NO A U T O L Y S I S .  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  

M U L T I P L E  ORGANS NOS 
C A R C I N O M A ,  NOS, M E T A S T A T I C  
F I B R O S A R C O M A  
M k L I G . L Y M P H O M A 8  L Y M P H O C Y T I C  T Y P E  
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  
NUMBER 

WEEK5 ON 
STUDY 

LUNGS AND B R O N C H I  

TRACHEA 
CARCINOMA,NOS 

h E M A T O P O l E T l C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

L Y M P H  NODES 
C A R C I N O N A , H O S  
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  
SARCOMA, NOS, N E T A S T A T I C  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  

THYMUS 

f I R C U L A l D R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  D U C T  

G A L L B L A D D E R  L COMMON B l L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 
C A R C I N O M A - I N - S I T U ,  NOS 
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  

LARGE I N T E S T I N E  

U R I N A R Y  SYSTEPi 

K I D N E Y  
T U B U L A R - C E L L  ADENOCARCINOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

AORENAL 
C O R T I C A L  ADENONA 
C O R T I C A L  CARCINOWA 
PHEOCHRONOCYTOMA 
PHEOCHROMOCYTOMA, N A L I G N A N T  
NEUROBLASTONA 

T H Y R O I D  
ADENOMA, NOS 
C - C E L L  ADENONA 
C - C E L L  CARCINOMA 

P A R A T H Y R O I D  
ADENONA, NOS 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

P R O S T A T E  

~ E R V O U S  SYSTEM 

B R A I N  

A L L  OTHER S Y S T E M S  

m u t i I P t E  O R G A N S  nos 
C A R C I N O M A ,  NOS, N E T A S T A T I C  
F I B R O S A R C O M A  
M A L I G . L Y M P H O N A .  L Y M P H O C Y T I C  T Y P E  
MALL l ; . LYNPHOMA.  I U S T I L l C Y T I C  T Y P E  

~~ ~ 

t t i t  t + t t t t t t t t + t t t t t + t t + +I 

t t t t t t t t t t t t t + t t t t ,-,T 
+ t * * + t ~ * t t * * t t t t t t * * * t *  

t - - t i + - + t + + - - + t t * + + + + t + t +  

X X 
+ - + + + + + t + ~ + + + + * t + t t + + t t t  

x x x  
X 'I 

X I 
-~ 

+I t + t t + + - t t t t * - t + t t + t + t t + t  

~ t - t * - - - + - + + - + - + + + + - - - - + -  

+ ~ * , + * . t + i t r t , - - - i t t + t - - +  

t + t t t + + + + + * t + + + t t + + * - + t t ,  

* + + + + + * ' t t t + * t + + + + + C + ~ t + +  

N N N N N N N N N N N H N N H N N N N N N N N N N  

: NO T I S S U E  I N F O R M A T I O H  S U l M I T T E D  
c: NECROPSY;  no HISTOLOGY DUE T O  P R o i o c o t  

+ I  T I S S U E  E X A W I H E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X: TUXOR I N C I D E N C E  Ai A U T O L Y S I S  
H: NECROPSY, H0 A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A N I N A T I O N  M .  A I I I M A L  M I S S I N G  

B 1  NO NECROPSY PERFORMED 
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 

3 I I  21 3 1 2  3 1 1  2 3 1 2  I 1  2 3 1 2  3 
WEEKS ON 0 0 0 0 1 1 0  0 0 0 1 0  0 0 0 1 0  0 0 

7 1 9 1 . 3 1 5 1 0  t 8 b 6 9 0 1 8  9 6 7 0 9 1 8  5 
9 1 0 1 3 I 7 1 7  5 9 1 0  7 5 P I S  1 9 9 2 4 1 1  

STUDY 

1 2  J 1 2  3 .  
0 0 0 0 0 1 0  
9 7 7 9 9 1 4  

1 7  9 9 1 8 1 9 .  

A N I M A L  
NUMBER 1 7 ' 8 1 8 1 8  9 

BONE MARROW 

S P L E E N  
HEMANGIONA 

1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 ~ -  
9 9 1 0  0 0 I 1 1  2 2 2 3 ' 3  3 1 4  4 4 5 5 I 

+ + + + + + r t * + + - + A t r * r t t * * r r *  

t t r t + + * t t t + t t A + + + + r t t + + + +  

4 

LUNGS AND B R O N C H I  

TRACHEA 
CARCINOMA.NOS 

H E M A T O P O I E T I C  S Y S T E M  

t t + + + + + + * t t t t A t * + t t + t t t + +  

+ + l t t * t + * + t t + A + + t + t t t t + + +  

L Y M P n  NODES 
C A R C I N O M A s N O S  
C - C E L L  C A R C I N O N A ,  M E T A S T A T I C  
SARCOMA. N O S ,  M E T A S T A T I C  
N A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

t + + + t t r + r * r t t A * t + t * r + * t * *  

1 
t t t + t * t t * + t t + d + + + * t t + t t + t  

+ t t t t t t ' t t t + + t A + i t t t + t t t * t  

THYNUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  OUCT 

G A L L B L A D D E R  I COMMON B I L E  DUCT . 
PANCREAS 

ESOPHLOUS 

STOMACH 
C A R C I H O M A - I N - S I T U ,  NOS 
SQUAMOUS C E L L  P A P I L L O N A  
P A P I L L A R Y  ADENOMA 

7 

~ - - t t - - t t - t t - ~ - - - t t - + + + - t  

* * t t * r t * t t * * r A t r * t t t + t + t t  

t t + * + l , r + t r l r A l i t + ~ t t + + t t  

, I , + , * *  + + * , * , A  i t 1 t I + t + + + t 

t t + t t * , t , + t , i A * * r r * + t ~ ~ ~ t ,  

+ N N N N N H N N N N N N A N N N N N N + N N N N ~ .  

, t , + t + t * * t t * t t A t * t t * * t + * t t .  

t , * t , t t t t t t * , ~ t t t , t t + + t t * .  

t * + * * * t * t t t * * A * * * * * + * r * r r  

X X 
t t + t t t t + + t + t + A t + + + * t + + t t  

X X 
i ADRENAL 

C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 
PHEOCHRONOCYTOMA. M A L I G N A N T  I 

K I D N E Y  

U R I N A R Y  B L A D D E R  

T U B U L A R - C E L L  ADENOCARCINOMA 

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

t t t + t + t + i t t + + A + t + t t + t t + + t  

t + + + t + + + + + + + + * + + + + * + + + * + ~  

+ + + + - -  + - + - + + + A - t + + - t + + + + -  

P A R A T H Y R O I D  / + - t - - - t - - + + + + * + - + + - + - - - t +  
ADENOMA, NOS x .  

P A N C R E A T I C  I S L E T S  t t t t t + t t t t t t t A t t + + t + t + t t t  
I S L E T - C E L L  ADENOMA I X X X 

I I A L L  O I H t K  5 Y S I t M S  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

+ I  T I S S U E  E X A M I N E D  M I C R D S C D P I C A L L Y  : NO T I S S U E  I N F O R l l A l I O t I  S U n l l l T T E D  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  N I C R O S C D P I C A L L Y  C j  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X I  TUl lOR I H C I D E H C E  
N: NECROPSY, NO A U T O L Y S I S ,  H0 M I C R O S C O P I C  E X A M I N A T I O N  M :  A l 4 I N A L  M I S S I N G  

A .  A U T O L Y S I S  

B :  H0 NECROPSY PERFORMED 

N N H N N N N N N N N N N A N N H N N N N N N N N .  

+ + t + + + - + + + + + + A + + + + + + t + + t +  

+ t + t t + + t t + t t + A + + + t + + t + * t +  
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: N I M A L  

1 2 5 1 2 3 1 2 3 1 5 1 2 5 1 2 J l 2 3 1 2 3 1 2 ~ .  

7 1 7  9 0 9 7 7 1 3  1 0 1 0  8 0 1 9  
8 5 6 1 0 8 6 8 6 6 8  1 1 6 2 4 5 5  

6 6 6 7 7 7 8 8 ~ 9 9 0 0 0 1 1 1 2 2 2 J J J 4 4  NUMBER 

WEEKS O N  0 1 0 0  1 0 0 0  t o  1 I I 1 0 1  I O 0  
STUDY 

~ _ _ _ _ _ _ _ _ _ _ _ _ _  ~~~ 

1 I O O O O  I 1  
9 0 1 7  2 6 7 2 0 
1 l l 8 6 2 5 2 Z ~  

~ 

L Y M P H  NODES j i i + i i ~ t t t + i t + + i * i * i i t i i i i  
CARCINOMA,NOS 
C - C E L L  CARCINOMA.  M E T A S T A T I C  
SARCOMA, NOS, M E T A S T A T I C  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 
C A R C I N O M A ~ N O S  

H E M A T O P O I E T I C  S Y S T E M  

t i i + t + * i + t i i + i i i * i t i i t t t i  

i , i + i * t * * i t + t * i i i + t t + t ~ t i  

S A L I V A R Y  G L A N D  

L I V E R  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

I 
+ + + i + t + * + * * * * + * + i i * + i i + + i  

+ * + i i + i + t + t i i t i t i t i * i + i + +  

i t i t i i + t * i + i + t * i * + i + i + i i i  

* i + t i i i + i t - i i t t ~ t ~ i t i t i + ~  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

T H Y R O I D  
ADENONA, NOS 
C - C E L L  AOENOPIA 
C - C E L L  C A R C I N O N A  

+ - - - - - - t - i - - - - - - - i - - t - - - -  

+ + + t + t + + + * i * t + t t t + i + t ~ i t t  

i + t i - t i t t i t t i t t t - t t - i i i + +  

X 

* + - - - + + + - . + * * + - - - + - -  + * - - i  P A R A T H Y R O I D  
ADENOMA, NOS t 

B I L E  DUCT 

G A L L B L A D D E R  1 CONMON B I L E  D U C T  

PANCREAS 

ESOPHAGUS 

STOMACH 
C A R C I N O M A - I N - 5 I T U ,  N O S  
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

SMALL I N T E S T I N E  

LARGE I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

T U B U L A R - C E L L  ADENOCARCINOMA 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

+ t + + + t i + + + * + + t + i + i + t i i i i i  

_ _  N N N N N N H N * N t N N N N N N N N N N N N N ~ ,  

i + i t t -  + t + t t . *  * i t t t + i + i * i * *  

i + i t t + * i + * * * i i t t i t t * + i i i +  

i t t t t i t + t t t t t t * t * t i t t i i i t  

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  

* i + * + + i + + + * t + + + i + i t * i t t i i  

t + t i i i i t t i t t i t i t i * i t i i i t i  

i t t + i t t + t i + i i + i * t i t t ~ t i t i  

P I T U I T A R Y  + ~ - + i - + ~ i A t t + - i ~ i + t - * * * t *  

a NO T I S S U E  I N F O R N A T I O I I  S U B M I T T E Q  
C:  NECROPSY,  N O  H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B 1  NO NECROPSY PERFORMED 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E 0  M I C R O S C O P I C A L L Y  
X I  TUMOR I N C I D E N C E  
H 1  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A N I M A L  M I S S I N G  

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

Chrysotile Asbestos 

N ~ N N H N N N H N H H N ~ N ~ N N N N N N N ~ ~ .  

t + t i * i t i t t * t t t i * t t * t t t t + i  

+ t * i t + i t + i i + t i t t i i t - t t i i i  
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M U L T I P L E  ORGANS NOS 
C A R C I N O M A .  NOS, M E T A S T A T I C  
F I B R O S A R C O M A  
M A L I G . L Y N P H 0 M A .  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

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  

X 



A H I M A L  3 3 3 
NUMBER 4 1  5 1  5 

3 3 3 3 3 3 3 3 3 1 3 1 3 1 3  3 4 4 1 4  4 1 4  4 4 1 4 1 4  
5 1  6 6 1  6 7 7 1  7 1  8 81 81 91 9 9 1  0 1  0 1  0 I I  1 I I  21 Z I  2 1  

LYMPH NODES / + * + + + + + + + + + + t t + t + t t t + t t + +  
C A R C I N O M A ~ N O S  
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  I 
M A L I G . L Y M P H O N A ,  H I S T I O C Y T I C  T Y P E  4 SARCOMA. HOS, M E T A S T A T I C  I 

WEEKS ON 
I STUDY 

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

- * - - - + - - + + + - + - t - - - + - - - t - +  THYMUS 

C I R C U L I T O R Y  S Y S T E M  

H E A R T  ~ + + + * + + t + + + + + + t + t * * t t t + t + +  

31 I I  21 31 I I  2 1  31 I I  Z I  31 I I  21 31 I I  PI 31 I I  21 31 I I  21 31 I I  2 1  J 
0 0 1  0 1  0 1  0 1  0 I I  0 1  0 1  0 1  0 1  0 1  0 1  0 1  I I  0 1  0 I I  0 1  0 1  0 1  I I  0 1  0 1  1 
9 1  6 1  81 6 1  91 7 1  0 1  5 1  7 1  81 01 S I  7 1  9 1  I I  9 1  91  0 1  S I  91 91 I I  41 9 1  I I  

0 1  41 41 31 S I  81 S I  51 I I  31 0 1  31 4 1  7 1  6 1  9 1  6 Z l  51 81 41 41 41 51 5 1  

. . . . . . . . . . . . . . . . . . . . . . . . .  

BONE NARROW + + + t t t ' + - + + + * t + + + t t t + + t t +  

S P L E E H  J t * + * t t + + + t t t * + * + + - t + t + + + +  
HEMANGIOMA 4 

X 

/ + ~ + + + + t - + t + + t t + t + t t + + + + +  

I 

r 

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

~ 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  

M A L I G . L Y M P H O M A ~  H I S T I O C Y T I C  T 

C A R C I N O M A ,  NOS. M E T A S T A T I C  
F I B R O S A R C O M A  
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  I 

Y P E  I 

M U L T I P L E  ORGANS NOS 

I x  

+ , + + + + t + + + + + * + t + + t t - + + t + t  

+ * + + * t t + + + t + * * * * t t t * + + t + + ~  

+ , + + + + + * + + + , 1 * * * * * * * + + ~ ~ ~ ~  

._ N N N N N N N N N + t N N N + N N N N N N N N N N .  

- t t - * + + - + t t t t * t - t + t t * ' * t *  

t t t + + + + + * + + + * * * * * * * * + + + t t ~  

: NO T I S S U E  I N F O R M A T l O t l  S U P N I T T E D  
C:  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B8 NO NECROPSY PERFORNED 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
x: fUi lOR I H C l O E N C E  
N: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O H  N: A H I M A L  M I S S I N G  

+ * + t + + + + * + t t + + t * t + t t t  i t + * +  STOMACH 
C A R C I N O M A - I N - S I T U ,  NOS 
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  A O E N O M I  

S M A L L  I N T E S T I N E  . . . . . . . . . . . . . . . . . . . . . . . . .  

L A R G E  I N T E S T I N E  + * + - + + + + * + + + + + + + * t + + + t + + +  

U R I N A R Y  S Y S T E M  

K I D N E Y  + + + t + + t t + + + + t t t + + * + + + + t t +  

U R I H A R Y  B L I D D E R  + + t + t t t + t + + t t + t + + + t + * t + + +  

T U B U L A R - C E L L  ADENOCARCINOMA 

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  . I +  + + + + + t - + + - + t + + - t + t - - + + + 
ADRENAL + + t + + t + + + t + + t t + + + + + t t + t + t  

C O R T I C A L  ADENOMA X X X 
C O R T I C A L  CARCINOMA X 
PHEOCHROMOCYTOMA I 
PHEOCHROMOCYTOMA, M A L I G N A N T  
NEUROBLASTOMA I 
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+ - - - - + - - - + - + + - + t + t + - - - - - +  P A R A T H Y R O I D  
ADENOIIA, NOS 

P A N C R E A T I C  I S L E T S  ~ - * + - + + + - + + + + + t + - t + * + + - t t +  
I S L E T - C E L L  ADENOMA X X 
I S L E T - C E L L  CARCINOMA 

R E P R O D U C T I V E  S Y S T E M  

NAMMARY GLAND N H N N N N N N N N H H N N N N N N N N N N N N N . .  

T E S T I S  t + t * + + t t + * * + t t t t + * + * + * + + t  

+ t + t r t t t t t * + + t t + t * * + + + - t +  P R O S T A T E  

NERVOUS SYSTEf l  

t + + + t + + + + + + t t + t + t + t t t + + + +  B R A I N  

A L L  OTHER S Y S T E M S  



TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
ANIPIAL 4 4 4 4 4 4 4 
NUMBER I 3 1  3 1  31 4 ;  4 1  4 /  5 

I 1 1  2 1  31 I I  21 31 I 
WEEKS O N  1 O I 1 O I O O O O  
S T U D Y  I 91 I1 01 7 1  I /  9 1  7 

I 0 1  81 41 5 1  1 1  II 3 

4 4 1 4  4 1 4  4 4 4 4 4 1 4  4 4 4 5 5 5 5 
5 '  51 6 1  6 1  6 1  7 1  7 '  7 1  81 81 81 9 9 91 01 0 0 1  1 )  
2 31 I I  21 31 I I  2 31 I I  2 1  31 I I  21 31 I I  21 31 I 

1 1 0 0 0 1 I 0 0 0 0 0 0 0 0 1  
21 81 31 I I  6 1  41 91 01 0 1  91 6 1  6 1  91 81 81 8 1  81 D I  
I I  6 1  91 41 31 I I  21 I I  31 0 1  31 21 Z l  6 1  51 41 51 3 

LUNGS AND B R O N C H I  + + i + + + + + + + + t A + + + + + t t + + A + t  

T R A C H E A  ~ + + + + t + t + t + + i A t + + + t + t + t A t t  
CARCINOPIA.HOS 

I 
H E N A T O P O I E T I C  S Y S T E M  

L Y M P H  NODES / + t + t + t t + + t t t A + t t t t t t + t A t t  
C A R C I N O M A , N O S  
C - C E L L  C A R C I N O N A .  F I E T A S T A T I C  I X 
SARCOMA, NOS, M E T A S T A T I C  I X 

BOHE MARROW 

S P L E E N  
H E M A N G I O N A  

I 

I 
C I R C U L A T O R Y  SYSTEPI 

H E A R T  / + t + t + + t + + + t r A + t t t + . t t + A t +  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L CONNON B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

+ + + + + + + + + + + + A + t + + + t + t t A + +  

r t r t t t r r t r + , A r t * , r * ~ + , A + t  

+ + + + + + + + + + t t A + t + + + i + + + A + +  

N N N N t N N t N N t N A N N N N N N N N N fi N N .  

+ t * + + * + t + + t t A t t t + + + t t t A - +  

+ t t + * + + + t * t + r + + + + t t + * t n * *  

S M A L L  I N T E S T I N E  i + + + r + r t + + t + A + + + + t + r t t A t t  

L A R G E  I H T E S T I N E  I + t + + + + + t + t + + A t + t + t + + + t A + t  
I 

I 
U R I N A R Y  S Y S T E N  

K I D N E Y  l + + + t + + t + + t + + A + + + + + + + + + A + +  
T U B U L A R - C E L L  A D E N O C A R C I N O N A  

U R I N A R Y  B L A D D E R  + + t + t t + + t + t + A + + + + + + + + t A t t  

h N D O C R I H E  S Y S T E M  

P I T U I T A R Y  + ~ ~ + + - * - + , , - A t + * * + , + ' * * t *  

X 

ADRENAL i + t + + + + + t + + t + A r + t + r + i + + A t  
C O R T I C A L  ADENOPIA I 
C O R T I C A L  C A R C I N O M A  I 
PHEOCHROMOCYTOflA 
PHEOCHRONOCYTOPlA, M A L I G N A N T  / 
NEUROBLASTOMA X 

T H Y R O I D  
ADENORA, NOS 
C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  

r 

P A R A T H Y R O I D  1 + - - t + - - + t t t - A + - - t t - 't - t A t + /  
ADENOMA, N O S  a t 

A 'i P A N C R E A T I C  I S L E T S  + + t + + + t + + + + + A + t + t t + t + t  

I I S L E T - C E L L  ADENONA 
I S L E T - C E L L  C A R C I N O M A  

MAWMARY G L A N D  i ? ~  N N N N N N N N N N H A N N  N N H N N N  N A N N .  
T E S T I S  + + + + t + + + + + + + A + + + + + + + + + A + +  

P R O S T A T E  * + + + * t + + t t t t A + + t + t + + + t A + *  

NERVOUS S Y S T E M  

B R A I N  ~ + + t + + + + + + + + + A + + + + t + t + t A + +  

A L L  OTHER SYSTEPIS I 
M U L T I P L E  ORGANS NOS ( N N N N N N N N N N N N A N N N N N N N N N A N N  

1 CARCINOPIA,  NOS, P I E T A S T A T I C  
F I B R O S A R C O M A  
P I A L I G . L Y M P H O M A ,  L Y P I P H O C Y T I C  T Y P E  
MALIG.LYMPHOMA, t i I s T x o c  Y T I C  T Y P E  

: 110 T I S S U E  I N F O R P I A T I O N  S U B M I T T E D  
c :  NECROPSY; NO H I S T O L O G Y  DUE T O  PROTOCOL 
A :  A U T O L Y S I S  -: 

N: NECROPSY, N O  A U T O L Y S I S ,  NO W I C R O S C O P I C  E X A M I N A T I O N  M: A l l I M A L  WIS5111G B :  NO H E C R D P S Y  PERFORMED 

t :  T I S S U E  E X A n I N E D  M I C R O S C O P I C A L L Y  

x: TU'IOR I N C I D E N C E  
R E Q U I R E D  T I S S U E  NOT E X A P I I N E D  W I C R O S C O P I C A L L Y  

Chrysotile Asbestos 132 



TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

- 

R E S P I R A T O R Y  S Y S T E M  

5 1 5 1 5 1 5  5 5 5 5 1 5  5 1 5  5 5 5 5 5 5 5 5 5 5 5 5 6 6 1  
2 1 3  1 1 2  3 1 2  31 1 2 1 3  1 2  3 1 2  J 1 1 2  3 1 2  3 1 1  

8 1 7 1 2 1 3  4 6 1 6 1 1 1 0  8 0 6 8 1 8 1 7  8 9 1 0  9 1 4 1 4  3 1 2 1  

1 1 1  2 1 2  2 3 J 3 1 4  4 1 4  5 5 5 7 7 7 8 8 8 1 9  9 9 f o  0 

0 1 0 1 1 1 0  0 0 1 0 1 1 1 1  0 1 0  0 1 0  0 0 0 1 1  0 1 0 1 0  0 E 
9 3 4 7 7 1 1 1 4 1 6  I S  5 1 0  9 2 21 0 4 7 7 1 9 1 0  7 

LUNGS A N 0  B R O N C H I  t t + t i * + t + + t t + + + t + t * t + + t + +  

TRACHEA t * t + t t + + + t + + + + + + + + + + + t t + +  
CARCINOMA,NOS I 

H E M A T O P O I E T I C  S Y S T E M  

C I R C U L A T O R Y  S Y S T E M  

HEART 

BONE MARROW 

S P L E E N  
HEMANGIOMA 

t t + t t t t t t + t t + t * t + t t t t t + t t  

t * + * t + + * + + + + + + + t + + + + * t t + +  

t * + t + t + + t * t + + + + * + + + + + + + + +  
X 

t t + t t t t + t t + + + * + - + t + + + + + + t  

+ * + + t + t + + * + t t + * * + + + + + + + + +  

t + t + + + + * + t + + + * + + + + + + t t + + +  

. N + N N N N N N N N + N + N N * N N N N N N N N N  

- t * + +  * * t -  + * * * t +  + * t t + t +  + + +  + 
* t t t t * t t t * t t t t * t t + t + + t t + t  

t t t t t t t + t t t t t t t t t t + t + t t t t  
X 

t + + t + + + * t * + t ~ + + + + + + + + + * * t  

- t + + t + + t + t + t t t + t t + t + t t t + t  

LYMPH NODES ( t t + t t t + t t t t + + + t t + t t t + t t + +  
CARCINOMA,NOS 
C - C E L L  CARCINOMA,  M E T A S T A T I C  
SARCOVA,  N O S ,  M E T A S T A T I C  
M A L I G . L Y V P H O M A ,  H I S T I O C Y T I C  T Y P E  

K I D N E Y  

U R I N A R Y  B L A D D E R  

T U B U L A R - C E L L  AOENOCARCINOMA 

k N O O C R I N E  S Y S T E M  

t + + t t t + + * t + + + t + + + t t + + t t + t  
X 

t t t t t t t t t t + + t t + + t ~ t + t t t t t  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  k COMMON B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 

STOMACH 
C A R C I N O M A - I N - S I T U .  NOS 
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

* * - - * - + + + * + + + - + + + + * - + + t - -  

t * ' * + + * t t t + t t + + t t t + t t t + t t  
X 

X 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

T E S T I S  

P R O S T A T E  

h E R V O U S  S Y S T E M  

t t + * t t + t t t + t - t t t + t + t t t t t t  

+ * t t + t t t t t t t + - - t t t t t + t t t t  

M U L T I P L E  ORGANS NOS 
C A R C I N O M A ,  NOS,  M E T A S T A T I C  
F I B R O S A R C O M A  
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

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  

X 

PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOMA, M A L I G N A N T  I 
NEUROBLASTOMA 

X 

T H Y R O I D  
ADENOVA, NOS 
C - C E L L  ADENOMA X 
C - C E L L  CARCINOMA 

P A R A T H Y R O I O  

P A N C R E A T I C  I S L E T S  + t t + t t t - t t t t + + t t t t t t t + t t t  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA X X 
I S L E T - C E L L  CARCINOMA 

: 110 T I S S U E  I N F O R f l A T I O t i  S U n M l l l E O  
C l  NECROPSY.  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B8 NO NECROPSY PERFORMED 

+ I  T I S S U E  E X A V I H E O  M I C R D S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUIIOR I H C I O E N C E  
H: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I H A T I O N  M: A l 4 l M A L  M I S S I H G  
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TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 

LUNGS AND B R O N C H I  

TRACHEA 
CARCINONA,NOS 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

A N I M A L  
NUMBER 

R E S P I R A T O R Y  S Y S T E N  

+ + t t t t + t t + t t t + t + t t + t t t t t t  

+ t + t A t + t t t t + t + t t t t t t t t t t t  

+ + + t + + + + + + t + t + + * + t + + t + t + t  

+ t + t + t + t + t + + t + t t + t + t + t + t t  

THYr lUS t - t + A t t t - - - t - - t t - t t - t t t - -  

C I R C U L A T O R Y  S Y S T E M  

H E A R T  I t t t t t t t t t t t t t t t t t t + t t t t t t  
I 

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND ~ ~ + * t t + t + + t * + + ~ + + t ~ t t . t ~ t t ~ ~  

L I V E R  + + + + t t + * + t t + t + t + + t t + t + t + +  

B I L E  DUCT t + t + t * + + t + + + * t t + t t t t + t t t +  

G A L L B L A D D E R  L COMMON B I L E  DUCT . N N N N N N N + H N N + N N t N N N + N N N N N N .  

PANCREAS t + + + t + + t + - + t + t + t + t + t + + - t -  

ESOPHAGUS * + + + + + + + t t * t + t + t + t + t + + + * t  

+ t t * t + t t t t + t t t + * t + t t + t t t t  STOMACH I .  C A R C I N O M A - I N - S I T U ,  NOS 
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  t + t t t t * t + t t t t + t t + t t t t t t t t  

L A R G E  I N T E S T I N E  t t + * t t t + t t t t t + t t t t t t t t t t t  

U R I N A R Y  SYSTEM 

K I D N E Y  ~ t t + t t t t t * t t t t t t * t t t t t t t t t  
T U B U L A R - C E L L  ADENOCARCINOMA 

U R I N A R Y  B L A D D E R  t t + t t t t t t t t t t t t t * t t t t t t t t  

E H D O C R I N E  S Y S T E M  

P I T U I T A R Y  t - + + A * - + t - t + - t + - t + + - + - t - t  .. 

LYMPH NODES t + + t t * + t t t t t + t * * t * t t t t +  
CARCINOMA,NOS 
C - C E L L  CARCINONA,  M E T A S T A T I C  

MALIG.LYMPHOMA,  H I S T I O C Y T I C  T Y P E  4 X 
SARCOMA. NOS, M E T A S T A T I C  I 

J t + * t + t + t ~ t * t * t t + t t t t t t t t t  

I X  
I X x x  ADRENAL 

C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA X X 
PHEOCHROMOCYTOMA, M A L I G N A N T  
NEUROBLASTOMA 

ADENOMA, NOS 
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

ADENOMA, NOS x 

T H Y R O I D  r + + t A * t - t t - t t t r - t + t t + t t t t  

P A R A T H Y R O I D  ( + - + + A + - - + + - - + + + - t + + - t t t t t  

t t t t t t t t t - ~ t t t t t t * t t t t - t -  
X X 

X 

P A N C R E A T I C  I S L E T S  
1 s t  E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

k E P R O D U C T I V E  S Y S T E N  

MAMMARY G L A N D  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 .  

T E S T I S  t t t t * t * t t t t t t t t t t t t t t t t t t  

P R O S T A T E  t + t * t t + t t * t t t t t t * - t t t t ~ t t  

B R A I N  J t t t t + t t t t t t t t t + t + t t + t t + - +  

NERVOUS S Y S T E M  

I 
A L L  OTHER S Y S T E M  I 

I 

M U L T I P L E  ORGANS NOS 
CARCINOMA,  NOS, M E T A S T A T I C  
F IBROSARCOMA 
MALIG.LYMPHOMA.  L Y M P H O C Y T I C  T Y P E  

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  

Chrysotile Asbestos 134 



TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  61 6 1  6 1  7 1  7 7 7 
NUMBER 1 91 9 1  9 1  0 1  01 0' 2 

I I I  2 1  S I  11 21 3 1 
WEEKS ON 1 0 1 0  0 1 0  I l l  

7 1  7 1  7 7 1  7 7 7 7 7 7 7 7 7 7 7 7 1  7 7 
2 21 31 31 31 4 4 41  5 5 1  5 6 6 6 1  7 7 1  7 8 1  
2 31 11 2 1  31 I I  2 31 1 2 1  31 I I  2 31 I I  2 1  3 t 
0 1 0 1 0  0 l l 0 1 0  0 I 1  0 0 0 0 0 0 I O  

STUDY ! 1 1  I I  :I 9 1  7 1  D I  0 7 1  I I  31 41 I I  6 1  I I  

B O N E  MARROW 

S P L E E N  
H E N A N G I O N A  

9 !  1 01 7 1  81 91 I !  7 1  7 1  0 .  6 1  
I 21 d l  9 1  2 I I  4 1  6 1  7 1  9 1  6 1  3 I I  4 6 1  7 1  P I  D 31 6 1  6 1  9 

LUNGS AND B R O N C H I  

TRACHEA 
C A R C I N O M A ~ N O S  

H E M A T O P O I E T I C  S Y S T E M  

T H Y R O I D  
ADENOMA, NOS 
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

1 ~ ~ * / + + 1 1 * * * A + * * * ~ * + t ~ ~ ~ +  

t * + * A t ~ * t t r * A t t t r t t + t t t + t  

P A R A T H Y R O I D  + - - - A - - + + - + t A - t - - + + + + + - t +  
ADENOMA, NOS X 

L Y N P H  NODES 
C A R C I N D M A , N O S  
C - C E L L  C A R C I N O M A .  N E T A S T A T I C  
SARCOMA, NOS, M E T A S T A T I C  
N A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  . 

I + + t + A + + t + t + + A + + t + + t - t + + +  X 
I 

t t t t A t t + t t t t A t + t t t t t t t t + t  

I 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT 

P A  NC R E A 5 

ESOPHAGUS 

STOMACH 
C A R C I N O M A - I N - S I T U ,  NOS 
SQUAMOUS C E L L  P A P I L L O M A  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  
T U B U L A R - C E L L  ADENOCARCINOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

- + t - A - t t + + t + A + - - - + - - + - -  t t  

t + + + A t + + t t + + A t + t + + + + + t t + +  

. I +  + 1 + A + + + + - + + A + + + + + + + + + + + + .  
~ ~ * t A r r , t r t t A * + t i + r + , + ~ ~ ,  

* * t t A + t t + t + + A t t + + t + + t t t + *  

.HNHNINHNIIHtlHHHHNH. N N N N N N  

t r + t A + t * + * + t A t t t t t t - + t + + t  

* + t t A t t + t e + * A + * * t t t t + t + t +  

t t t * A t t t * t t * A * * t t t * t t t t t *  

t * r * A * + , + + r + A * * * + * r * * * * * r  

+ * + + A + * , + + * * A t * * + * + * * * * * *  

t + + t A t t * + * * t A * t t * * t * t t + t t  

t t t t A + t + t t t t A t t t t t + t t t t t t  

* + t * A t + - t - - * A - * - - - - - t t ~ , ,  
T 

: NO T I S S U E  I N F O R M A T I O N  S U I I M I T T E O  
c :  NECROPSY.  NO H I S T O L O G Y  D U E  T O  PROTOCOL + :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  

-: R E q U I R E D  T I S S U E  NOT E X A N I I I E D  M I C R O S C O P I C A L L Y  A :  A U T O L Y S I S  x: TU'lOR I N C I D E N C E  
N:  NECROPSY, no A u i o L y s I s .  NO MICROSCOPIC EXAMINATION M: B :  no ANIMAL NECROPSY MISSING PERFORMED 

R E P R O D U C T I V E  SYSTEM 

NAMMARY G L A N D  

-TESTIS  

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

A L L  OTHER S Y S T E N S  
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N N N N A N N N N N  N N A H N N N N N N N N  N N N .  

t t t t A t t t t t t t ~ t * t * * t r t + t t ,  

* t t t A t t t * * t t A * t t * t - - t t t t t  

t t t t A t t t t t t t A r t t t t t t t * ' t t t t  

Chrysotile Asbestos 

M U L T I P L E  ORGANS NOS 
C A R C I N O M A ,  NOS, M E T A S T A T I C  
F IBROSARCOMA 
N A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  

I N N N N A N N N N N N N A N N N N N N N N N N N N  

- 



TABLE E3. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

A L L  OTHER S Y S T E V S  

M U L T I P L E  ORGANS NOS 
CARCINOMA.  NOS, M E T A S T A T I C  

M A L 1 G . L  

F IBROSARCOMA 
M A L I G . L Y l l P H O M A ,  L Y M P H O C Y T I C  T Y P E  

YMPHOMA, H I S T I O C Y T I C  T Y P E  

A N I M A L  1 7  7 1 7 1 7 1 7 1 A  8 6 A I 8 I A  8 1 8  A A A I 8  8 A 8 8 6 6 A 6 6 1  
NUMBER 

WEEKS ON 
STUDY 

R E S P I R A T O R Y  S Y S T E M  

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 I  2 4 5 *  

t t t + t + t t t + t t t t t t - t - t t t t t t t  2 4 1  

I N  N N N N N N N N N N N N N N N N N N N N N N N 

X X X 

LUNGS A N 0  B R O N C H I  t t + t + t t * + t + t t + * * t * t t t * + *  

TRACHEA t * * t + * t * * t t t t t t t t t t t * t t t  
C A R C I N O V A s N O S  X 

H E M A T O P O I E T I C  S Y S T E M  

+ t t t + t t + t t t + t + t t t t + t t + t t t + l 2 4 2  

t * * + + * * t * * - + t t t t t + t + t  

H 

B O N E  NARROW 

S P L E E N  
HEMANGIOMA 

LYMPH NODES I t  t t t t + t t + t t + t t + t t t t t t t t t t t 1 2 4 4 1 1  
CARCINOMA.NOS 
C - C E L L  CARCINOMA,  M E T A S T A T I C  
SARCOMA, NOS, M E T A S T A T I C  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E .  

THYMUS - - - - + - + - - - t - * - * - - t * t + t + + - +  

C I R C U L A T O R Y  S Y S T E M  

HEART + + + * r + r + r r t t t t t t + t t t t t t + t t ~ 2 4 5  

u i l i t s i i v t  s n i t n  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  I COMMON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 
C A R C I N O M A - I N - S I T U I  NOS 
S9UAMOUS C E L L  P A P I L L O N A  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

t t + + t t t t t + t t t t t t t t t t t + t t t t  
I U R I N A R Y  S Y S T E M  

K I D N E Y  
T U B U L A R - C E L L  AOENOCARCINOMA 

U R I N A R Y  B L A D D E R  + + t t + t + + t + + t * + t t t t - t + t t t t t  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  - + * - * t - - t t + t t t + t - -  t + t - t - t . 1  182 1 
2 4  I ADRENAL 

C O R T I C A L  ADENONA 
C O R T I C A L  CARCINOMA 
PHEOCHRONOCYTOMA 
PHEOCHROMOCYTOMA, M A L I G N A N T  
NEUROBLASTOMA 

T H Y R O I D  
ADENONA, NOS 
C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 
I S L E T - C E L L  CARCINOMA 

P A R A T H Y R O I D  

X 15 
P A N C R E A T I C  I S L E T S  

I 

t i  T I S S U E  E X A M I N E 0  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E O  
- :  R E Q U I R E D  T I S S U E  NOT E X A M l t I E O  M I C R O S C O P I C A L L Y  C :  NECROPSY.  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  1U:lOR I N C I D E N C E  
N :  NECROPSY. NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M :  A N I M A L  M I S S I N G  

A :  A U T O L Y S I S  

B :  NO I IECROPSY PERFORMED 
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TABLE E4. 

A N I N A L  
NUNBER 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY O F  FEMALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET 

0 0 1 0  0 1 0  0 0 1 0 1 0  0 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 1 
2 2 1 2  S I 3  3 4 1 4 1 4  5 1 5 1 5  6 6 6  7 7 7 8 1 8  8 9 9 9 0 '  

CONTROL 

I 1 
WEEKS ON I O  
STUDY I 6  

I 3  

Z l  3 I I  21 3 1 1 2 1 3  I I 2 1 3  1 2 1 3  1 2  31 1 1 2  3 1  1 1 2  3 1 
0 1 0  0 1 0 1 0  0 1 0  0 O I O I O  0 0 1 0  0 0 0 0 0 0 0 0 0 0 
7 1  4 7 1  6 1  5 11  2 1  7 5 1  5 1  6 I I  6 1  81 3 7 6 1  6 1  5 7 1  51 4 1  5 S I  
5 1 8  0 8 1 9  8 0 1 2  7 1 7 1 5  8 1 1 2 1 4  1 7 1 4 1 8  51 4 1  0 1 8 

LUNGS AND B R O N C H I  

TRACHEA 

H E N A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYPIUS 

C I R C U L A T O R Y  S Y S T E N  

S A L I V A R Y  GLAND 

L I V E R  

+ + + t + + + + + + t t A + A A  + * * * + + + + +  
t t t + + t - t t + + + A t A A t t t t t t t t t  

+ t t - t + + t t t * t A t A A  * - * t + + - t t  

2 
4 

+ - * - r + - - - + t - A t A A * * - t ~ ~ ~ + +  

B I L E  DUCT + ~ ~ ~ + ~ ~ t ~ , + t A ~ A A t , t , t t t t t l  

G A L L B L A D D E R  I COMMON B I L E  DUCT . N N N N  N  N N N + N  N N A  N  A  A  N  N  N  N  N  t N t N .  

PANCREAS + t t + + + t t t + t t A t A A t t t t t t t + t  

ESOPHAGUS t t t + + t - t t t + t A t A A + t t t t t t t +  

STONACH t t t , r ~ - ~ t * , t A * A A * r * t t t t , t  

S N A L L  I N T E S T I N E  + r * , + r - * t t * r A * A A r , t ~ * * * * *  

LARGE I H T E S T I N E  t * t t t * - t t t r * ~ t ~ A t t t t t t , t t  
ADENOMA, NOS 

R E C T U N  t + + * * t N N * * t * l t l A t t t t * * * t *  
F I B R O M A  

U R I N A R Y  S Y S T E M  

t t t + t * t t t t t t A t A A t t t t t t t ~ t  K I D N E Y  
A D E N O C A R C I N O n A .  NOS 

t i t * * t t * * t , t A t A A - t t , ~ t t t t  U R I N A R Y  B L A D D E R  

E N D D C R I N C  S Y S l E l l  
P I T U I T A R Y  - - - - t t - - t - - - A t A A - t t - - t t t t l  

AOENOPIA. NOS 
CHRONOPHOBE ADENOMA 

t r t + t + - + + * + t A t A A t t t t t t t t t  

+ - + + i + + + t + + + A C A A t + t t + t t t t  
x 

+ - - - t t - + t - -  t A t A A t - - t - - - + -  

R E P R O D U C T I V E  S Y S T E M  

N A f l f l A R Y  G L A N D  IN  N N N N  N  N  N  N  N t N  A  N  A  A  N  N  N  N  N  N  N  N  K. 
U T E R U S  ~ + + + + + + + + + + + + A + A A + + + + * + + + ~  

L E I O N Y O M A  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

R E S P I R A T O R Y  S Y S T E M  

LUNOS AND B R O N C H I  

TRACHEA 

H E M A T 0 P O I E T I . C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  & COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

LARGE I N T E S T I N E  
ADENONAl NOS 

F I B R O M A  
RECTUM 

U R I N A R Y  S Y S T E M  

K I D N E Y  
ADENOCARCINOMA,  NOS t 

0 
+ + i i + + i + + t t + i + A i + t A i t i A + i  

p 
+ - + + + + + + + + + + + + A + + t A + + + A + +  

* + + r + + + + i + t + t + A ~ + t A + * t A + +  

+ t + + i t i i + + i t + - A - i t A + - + A + i l  

i i i i t i i t i t t t i i A t t i A i i i A i i  

i i t i + i t i i ~ t ~ + i A i ~ + A i i t A i t  

t ~ t i t + i ~ i i i i t i A t i i A t i i A i i  

i i t i i t i t + i t i i t A i t i A t i i A i i  

N N i N t i N N N N N N N N A N N N A t N N A N N ~  

t - t i i r i t i t t t - t  A t  i i  A i  i t  A t t .  

+ i t i t * t + t t i t t i A t t t A i t t A t t .  

* , , t , + r , t + * t + ~ A + t t A t ~ ~ A ~ ~ .  

t + + + + + ~ + + + i + i t A i t t A + t i A t i .  

+ t + t + + + + + + + + + t A + + t l i t t A t t l  
X 

i t +  + i i +  + i +  + + t M  !+ + + t A i i +  A + i /  

i i t t i t t i t t i t i t A t i i A t t i A i i ~  
X 

I 110 T I S S U E  I N F O R M A T I O I I  S U n t l I T T E O  
C:  NECROPSY,  H0 H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

i t  T I S S U E  E X A t l I I 4 E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  HOT E X A P I I I I E D  I I I C R O S C D P I C A L L I  
X :  TU l lOR I I I C I D E I I C E  
N: NECROPSY, H0 A U T O L Y S I S ,  NO M I C R O S C O P I C  E X d M I N A T I O N  II: A I I I M A L  M I S S I N G  

B I  no NECROPSY PERFORMED 

U R I N A R Y  B L A D D E R  i t + i i - i +  - t i + i - A i t i  A t i t  A i +  

E N D O C R I N E  S Y S T E M  I 
P I T U I T A R Y  ADENOI IA ,  NOS / - + i i - - * + ~ - 1 - + i A i - i A - - ~ A - t  X I  

CHROMOPHOBE ADENOMA 

ADRENAL i i i +  + t + t + i i t i t A + t i A + i t A t t  
C O R T I C A L  ADENOMA X X X 

T H Y R O I D  i t + i t + + t + i t i t t A t + i A t i i A t i  
C - C E L L  ADENOMA X 

A - i - A i i  P A R A T H Y R O I D  - + + t + t + t + + t - - t A t - -  
ADENOMA, NOS 

Chrysotile Asbestos 

R E P R O D U C T I V E  S Y S T E I I  

MAMIIARY G L A N D  N N N N N N N N N N N N N N A N N H A N N N A N N .  

UTERUS t * i i * t * t * t r i t t A * * * A t i i ~ i i  
L E I OMYOMA 

OVARY + i t + + + r + i + t + i t A t t - A i + t A t t -  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
NUMBER 

3 
WEEKS ON 
STUDY 6 

8 

I 9 1 0 1 0  0 2 2 1 2  3 1 3  3 4 4 1 4  5 1 5 1 5  6 6 1 6  8 8 1 8  9 1 9  91 
1 2 1 3  I I 2 1 3  1 2  3 1 1  P I S  I I 2  J I 1 2  3 1 2  3 1 2  3 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
6 41 6 3 5 4 4 31 81 4 71 4 41 81 7 5 5 5 1  8 2 1  6 1  6 1  31 6 1  
31 51 4 7 0 2 3  7 1  I 1 I I  2 6 1  5 1  5 3 51 5 1  0 1 21 51 41 6 

A N I M A L  1 2 1 2 1 2  

STOMACH 

S M A L L  I N T E S T I N E  

2 2 2 2 2 2 2 2 1 2  2 1 2 1 2  2 2 2 2 2 1 2 1 2 1 2 1 2 l  

* t * * * + + + + t + + t t + * + + + * + + t t t  

+ t t t t t t * * t + + t t t t t t t t t + t t t  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

+ + r t t * + * + + t t t + t t t t t t t t + + t  

+ t t + t + t t * t + + + t + t * t + t + t + t t  

t t t t t t + - t t t t t t t t t t t t t t t t t  

t + t * + t + t + t t t t t t t t t + t t t t t t  

t + t t + + t t t t t t t t t t t t * t t t t t t  

t t t t t t t t t t t t t t t t t t - t t - + - t  

H E A R T  I t t t t t t + t t t t t t t t t t t t t + + t t t  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  - t + t + + + - - + t + t + t t - t t t + t t t t  

L I V E R  + + t + + t t + * * + + + + t t t t + + + t t + t  

B I L E  DUCT + + + + t + t + * * * + + + + + + * + + + t + t t  

G A L L B L A D D E R  6 COMMON B I L E  DUCT . N N + t + + N N + N + + t + N N N N N t N N N N N .  

PANCREAS + * + * + + + + + + * t + + * + t + * + + + + + +  

ESOPHAGUS t t + t t t t t + t + t t t t t t t t t + t t t t  

K I D N E Y  + t t t t t t t + t t t t t + t + t * t t t t t t ~  
ADENOCARCINOMA,  NOS 

U R I N A R Y  B L A D D E R  + t + t t + t + t - t * - t t t t * t * * t t t *  

L A R G E  I N T E S T I N E  t t + t t t t t + t t t t t t t + t + t + t t t t  

MAMMARY G L A N D  

U T E R U S  
L E I O M Y O M A  

RECTUM 
F I B R O M A  

U R I N A R Y  S Y S T E M  

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  

t + t t t t t t t * + t t t t t t t t t t t t + t  
X 

t t t t t t t t t t + t * t t t t * * t t t + t t  
X 

OVARY t t t t t t * t * t + t t + + * t t t t t t t + t  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHOBE ADENOMA 

ADRENAL 

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

C O R T I C A L  ADENOMA 

C - C E L L  ADENOMA 

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

: 110 T I S S U E  I N F O R M A T I O W  S U n f l I I r E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO P R O r O C D L  
A :  A U T O L Y S I S  

4 )  T I S S U E  E X A f l I H E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I I I E D  M I C R O S C O P I C A L L Y  
X :  TUIIOR I I I C I D E N C E  
H I  NECROPSY, H0 A U T O L Y S I S ,  H0 M I C R O S C O P I C  E X A M I N A T I O N  N:  A l l I N A L  M I S S I N G  

B: no NECROPSY PERFORMED 

_ _  + + - + t t t - - t * t t + - - - t t + + - -  

t t t t t t t t t t t t t t t t t t + + t t t t t  

t t + + t t * t t t t t t t t + t t t t t t t t t  
X 

I t - t - t t t - t t t t t t t t t t - t + - t t -  

t t t t t t t t + t t t t t t t + + t t t t + t t  
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A N I M A L  
NUMBER 

WEEKS OH 
STUDY 

R E S P I R A T O R Y  S Y S T E M  

3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 3  3 3 I 3 1 3 1 3 I 4 1 4  4 41 
01 01 01 1 1  I I  1 1  21 21 21 31 31  3 r 6 1  6 1  6 1  7 1  71 7 1  9 1  9 1  9 1  I I  1 1  1 1  2 1  
I I  21 31 I I  2 1  31 I I  21 31 I I  Z I  S I  I I  21 31 I I  2 1  31 I I  21 S I  I I  21 31 1 
0 1  0 1  D I  0 1  DI 0 1  0 1  D I  0 1  0 1  D I  0 1  0 1  D I  S I  0 1  0 1  0 0 1  0 1  D I  D I  0 1  0 1  0 
31 6 1  31 51 2 1  6 1  S I  4 1  6 1  6 1  6 1  6 1  31 6 1  81 31 2 1  6 1  51 6 1  31 6 1  6 1  7 1  S I  
6 1  0 1  4 1  1 1  7 1  51 7 1  7 1  7 1  9 1  S I  31 51 41 41 D I  0 1  7 1  31 31 21 41 8 1  31 0 

P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHOBE ADENOMA 

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 

THYMUS 

f I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  I; COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
NOS 

RECTUM 
F I B R O M A  

U R I N A R Y  S Y S T E M  

K I D N E Y  
ADENOCARCINOMA,  NOS 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

t t - i - - - t t t - t + - t t - t t - A t - - t l  

i 

+ t * + + + + + + + + + * + + + + + + + A + + + +  

t t t t + * + t t t + t i + t + + + t t A * t + t  

I 
' + * * + , ~ * * * * + * * t + ' ~ , + A ~ + - ,  

+ + t t + + + * t t t t t * + + t + t t ~ + t ~ t  

+ + + + + + + + + t + + + + + + + + t + A + + t i  

t t t i - - t t - t t t t - t t - + + + A + + + +  

I 
t t t t t + t t t t t t t t t t t t t t A * + t i l  

l t t t + + t + + * + + + * + + + + + + * A + * + + ;  I 
+ + + + t i t + + + + + + + + + + + + + A + + + t  

+ ~ + + + + t + + + t t t t t + t t t t A + t t t l  

N t N + N N N N t N N N N N N N t + + N A N N t t. 

t + + i t t + + t + + + - + t + + + + + A + + t t  

t t + r + t + t * + + + t t + t t t t t A + t i t  

+ + i t t + + t t t + + + + + + t t t t A + + t t  

+ + t + + t + t t t t t t t t t t t t t A t t t +  

i t * t t t * + + + t t i t t t t t t i ~ t t i t ~  

1 

+ i  N i i i * * * + i t + + + + + + i t t t A ~ + i  

I t t t * + + + t t * * + + + t t t t t t A + + + + l  

i t t t + t + i t t + + i t t t t t t t A t t t t  

ADRENAL 
C O R T I C A L  ADENOMA 

T H Y R O I D  
C - C E L L  ADENOMA 

P A R A T H Y R O I D  
ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 
P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

U T E R U S  
L E IOMYOMA 

t t i i t t t t + t t t t t t t i t t i A t t t i ~  
X 

+ t i - t t ~ t t + + i t t i t t t r t A i t i t  

t t t - t i - t t t - - t t - t - t t - A t - t t l  

t + + + t t t + + + + t - t t t t + t t A t t t + l  

X t 
X I 

N N N N N N H N N N N N N N N N N N N N A N N  N N  

t t + + + t t + + + + i t i t t t t t t A t i i i  

OVARY + i t t + + + t t + t + i t t + + t + t A i t i t  

: 110 T I S S U E  I N F O R M A T I O N  SUnMIIlED 
C:  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B: NO NECROPSY PERFORflED 

tI T I S S U E  E X l M I N E D  I l I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I I I E O  M I C R O S C O P I C A L L Y  
X I  TUllOR I I I C I D E N C E  
N :  NECROPSY, NO A U T O L Y S I S ,  NO I l I C R O S C O P I C  E X A f l I N A T l O N  M :  A l l I M A L  M I S S I N G  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  
NUMBER 

WEEKS OH 
STUDY 

R E S P I R A T O R Y  S Y S T E M  

4 1 4  4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 51- 
I 2 1  21 :I 41 41 51 1 3 1 2 3 1  5 1  51 6 1  6 1  6 1  81 81 81 9 1 2  9 1  91 1 1 3 1 2 3 1  1 1  1 1  41 41 4 1  51 51 5 1  3 T O T A L  g 1  0 

31 6 1  8 
91 31 41 21 5 1  9 1  21 5 1  31 4 1  2 1  6 1  4 1  91 6 7 1  2 1  2 1  I I  6 1  7 1  9 1  0 1  6 1  81 

i '  0 '  E t  0 '  0' 0 '  0 '  0 '  g 1  i 1  0 0' i '  0 '  g 1  0 '  0 '  0 '  0' 0 '  E '  O t T I S S U E S  
31 7 1  5 1  4 1  7 1  31  6 1  7 1  81 6 1  6 1  TUMORS 61 6 1  71 6 1  41 31 5 1  6 1  4 1  7 1  7 1  6 

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW -1 
S P L E E N  

LYMPH NODES 

MAMMARY G L A N D  

U T E R U S  
LEIOMYOMA 

- +  + + + + t I t + t + + + + + * + 1 + + + + t * * /  1 1 9  

t t t t t + + + t t t t t * + + + t t + + * + + + t ~  1 1 8  

+ t t t + 1 + + + + 1 + i t + + t i * t + + + t 1 1 4  

+ + + + + + + + + i i * t 1 1 + i + + i + + 1 + 118 

+ + + + + * + + + * + + + * + + + + + + + + + + * +  1 1 9  

N N N N N N N N N N N N N H N N N N H N N N  

t + t t t t t t t * * t t + + + * t t t + t t +  

D I G E S T I V E  SYSTEM 

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  8 COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

OVARY I +  + + t - - t t t + + + t t + + t + t + t + + - t + j  1 1 5  I 

t * + + t + + + + + + t - + + + * + + t + + + t t t  1 1 2  

t * * * + * + t t t t t t t t t t t t t t + t * * t  1 1 9  

t t + + t + + + + + + * i + * * + + + * + + t t t t  1 1 9  

N  t N N N N  N + N  N  + t N N N  t + H + N N  + H N N N  119l 

+ + + + + + * * * * * * t t + + * * + + + * * t * +  1 1 6  

t t t t * * + t + + t t + + * + t + t t t + + + + +  II8  

+ 

: II0 T I S S U E  I I I F O R H A T I O I I  S U D M I I T E D  
C :  NECROPSY; 110 H I S T O L O G Y  D U E  T O  PROTOCOL 
A :  A U I O L Y S I S  

B1 H 0  NECROPSY PERFORMED 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  I I S S U E  N O T  E X A M I I I E D  P I I C R O S C O P I C I L L Y  
X:  1U:IOR I I I C I D E t I C E  
H: HECROPSY, 110 A U T O L Y S I S ,  H0 M I C R O S C O P I C  E X A H I I I A T I O N  M: A l l l t l A L  M l S S l l I G  
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TABLE E4. 

A N I M A L  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I I  1 1 2  2 2 J J 3 4 4 4 6 6 6 7 7 7 1 8  8 9 9 

3 1 1  2 J I 2  J 1 2  J 1 2  J 1 2  S I 1  2 1 2  
NUMBER 

WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 4  4 4 1 7  5 7 7 5 5 5 1 7  1 1 5 1 4  7 4 6 6 1 7  7 4 6 

6 4 2 1 0  4 2 J 5 4 4 8 4 3 1 9  J 7 8 2 1 8  0 J 3 
STUDY 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED 
INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET 

0 1 1 1  
9 0 DI 
J 1 2  

4 7 6 1  
4 4 

INTERMEDIATE RANGE CHRYSOTILE 

S K I N  I t + t + + + + t t t t N + + + r t N + + + t + t t  
M A L I G N A N T  MELANOMA 

SUBCUTANEOUS T I S S U E  
SARCOMA, NOS X 

i / + + ~ * + + + t t t t N t t + + + N + t t t + t t  

R E S P I R A T O R Y  S Y S T E N  

L U N G 5  AND B R O N C H I  * t t + + + t t * * * - t + + + t t t + * * * t t  

TRACHEA t + t t t * t + + t t - + + + t t t t + + + t t t  

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW ~ ~ + + + + * + + - * t t - + + + + + t * + + t t t t ~  

S P L E E N  t t t t + + t t t t * t t t t t t t + t t t t t +  

L Y M P H  NODES t t t t + + t t t + t + t t t t * t t t t t t t t  

THYMUS t * + + t t t + + t * - t + * * t + * + + + + t t  

HEMANGIOMA 

M A L I G . L Y M P H O M A ,  H I S T I D C Y T I C  T Y P E  .. 

P 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

P A P I L L A R Y  ADENOMA 

U R I N A R Y  S Y S T E N  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

t * t t t * * + t t t t * t * t t t t + t t t t t  

t + t + t + + t t t t + t * t t + t + t t t t t t  

t t * t t t t * t t t t t t t * t t t t t t t t t  

t + t t t t * t t t t t t + t t t t t t t t t t t  

+ * + t t + + t + t t t t * + * + t t t t t t t t  

+ t + + + + + * t + + t * * t * t + t * t t t t t  

+ t t t + t t * + t + t t t t t + t t t t t t t t  

P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHOBE CARCINOMA 

t t - t + t t t - t t - t t t t t t t t t + + t t  
X X X 

X 
I 

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I W  S Y S T E M  

ADENOMA, NOS 

I S L E T - ' C E L L  ADENOMA 

MAMMARY G L A N D  

UTERUS 

j + - t - t t t - - t t - - - + - t t t t t - t - +  

i 

t - t t t t t t t t t - t - t t t t t - t t t t t l  

* - + t - + + - r - - - t - t * + - t - t + t * -  

t + + t t + t * t * + t t t * * + t t + t t * t * ~  

N I H  N N N N N N H N N N N N N N N N N  N N N N N .  

t t t t t t * ~ t t t t t t t t ~ t t t t t t t t  

L E I O M Y O M A  

OVARY 

h U S C U L O S K E L E T A L  S Y S T E M  

t t t t t t t t * t t t t t t t t t t t t t t + t  

BONE 
SARCOMA, NOS 

I BODY C A V I T I E S  

MESENTERY 
OSTEONA I I 

N N N N N N N N N N N N N N N N N N N N N N N H H  

I I A L L  OTHER SYSTEMS 

M U L T I P L E  ORGANS NOS 
M A L 1 G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A: A U T O L Y S I S  

B: H 0  NECROPSY PERFORMED 

I :  T I S S U E  E X A N I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M l C R O S C O P I C A L L Y  
X :  TUNOR I N C I D E t l C E  
N :  NECROPSY,  NO A U T O L Y S I S .  NO N I C R O S C O P I C  E X A M I N A T I O N  N :  A N I M A L  M I S S I N G  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

P A P I L L A R Y  ADENOMA 

GRINARY S Y S T E M  

INTERMEDIATE RANGE 

* t t t t t t t t t t t t t t t t t t t t t t t -  

t t t t t + * t t t t t t t t t - t t t t t t t t  

t t t t t t t t t t t t t t t t t t t t t t t t t  

t t t t t t t t t + t + t t t t t t t t t t t t t  

t t t t t t t t t + t t t t t t + t t t t t t t t  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

K I D N E Y  

U R I N A R Y  B L A D D E R  

t t - - t - t t - -  t - -  t - t - t t t - -  t t t  

t t t t t t t t t t t t t t t t t t t t t t t t  
X - I  

I 
* + + * t + + t t + t t + t + t + t + + t + t t t  

t + t t t + + + t t + t t t + t + t + t t t - t t  

OVARY 

t N U U L K I N t  > T > I t I 1  I I 

P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHGBE CARCINOMA 

t + t t t + t t t t t t t t t t t t t t t t t t t ~  

+I t t t t t t t t t t t t t + t t t t t t t t t t  i 
T H Y R O I D  ~ t t t t t t t t t t t t t t t t t t t t t t t t  

F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

m D Y  C A V I T I E S  I 
MESENTERY ~ N N N N N N N N N N H N N N H N N N N N N N N N N  

0 S T EON4 
I 

I 
A L L  OTHER S Y S T E N S  

M U L T I P L E  ORGANS NOS l N N N N N N N N H N N N N N N N N N H N N N N N N  
N A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  I 

' 110 T I S S U E  I I I F O R H A T I O 1 l  S U D N I T T E O  
C l  H E C R O P S Y ;  110 H I S T O L O G Y  D U E  TO PROTOCOL + :  1 1 5 5 U E  E X A M I N E D  M I C R O S C O P I C A L L Y  

-: R E Q U I R E D  T I S S U E  N O T  EXAPI INED n l C R O S C O P I C A L L Y  
X :  TU'IOR I l l C l D E t l C E  
H: HECROPSY, 110 A U T O L Y S I S ,  N O  M I C R O S C O P I C  E X A f l I l l A T I O N  M: A l I l l l A L  MISSItIG 

A :  P U I O L Y S I S  

B :  N O  HECROPSY PERFORMED 
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
7 1 1 2  2 2  

9 9 ' 0  0 0 1 1  I 3  3 3 4 4 4 5 5 5 6 6 6 7 7 7 9 9 
2 1 3  1 2  3 1 2 3 1 2 3  1 2 3 1 2 3 1 2 3 1 2 3 1  

5 1 6 1 1  2 7 6 6 4 6 6 1 6  5 1 5 1 5  6 5 4 1 3 1 7 1 3 1 5  8 1 5 1 8  4 

NUMBER 

WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  0 0 0 0 0 
STUDY 

6 5 3 6 3 7 0 2 1 1 9  5 1 7 1 3  3 5 7 1 9 1 4 1 9  0 8 1 8 1 4  7 .  

K I D N E Y  

U R I N A R Y  B L A D D E R  

k N D O C R I N E  S Y S T E M  

P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHOBE C A R C I N O M X  

S K I N  I t + t t t + + t + t t t + + t + + + t + t t N + + I  
M A L I G N A N T  MELANOMA 

t * * t * + t t * t + + t * + t t + + * + t , + + +  

t + - t t t t + t t t t + + + t t t t t + t + t +  

t + - -  t t t - t - + - - t t t t - - t + + + t t  

X 

SUBCUTANEOUS T I S S U E  / + + t t t + + t t + t t t t + + t + t +  
SARCOMA, NOS 

I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

X X 

N N N N N N N N N N N N H  

+ I  + t t t + t t t t t t + t + t ~ - + t t t + t  
x x  i t  

U T E R U S  / t t t t t t t t + t t t t t t + t t t t t + t + t  
P A P I L L O M A ,  NOS 
ADENOMA, NOS 

--%;E;;l::%M:os 
L E I ONYGNA 

OVARY + t t + t + t t + t + t t + t + + t + + t + t t +  

M U S C U L O S K E L E T & L  S Y S T E M  

BONE 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  

MESENTERY OSTEOMA / 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 '  I 

SARCOMA, NOS 

BGDY C A V I T I E S  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

ADENOMA, NOS 

+ I  T H Y R O I D  I t t t + t + + t - + t - + t + t - t * t + + t +  

t - t - + + - * - t - - + - -  t - + + + + - + + +  P A R A T H Y R O I D  

' 110 T I S S U E  I t I F O R H A l I O I I  S U O M I T T E O  
C: 
A :  P U T O L Y S I S  

BI NO NECROPSY PERFORNED 

NECROPSY; 110 H I S T O L O G Y  DUE TO PROTOCOL 
t :  T I S S U E  E X A M I N E D  M I C R G S C O P I C A L L I  
-: 
X :  TU:lGR I t I C I D E t I C E  
H: NECROPSY, 110 A U T O L Y S I S r  N O  M I C R O S C O P I C  EXAI ( I1 IAT ION N: A I I I M A L  PIISSIIIC 

R E Q U I R E D  T I S S U E  1101 E X A M I N E D  M I C R O S C O P I C A L L Y  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  
NUMBER 

WEEKS ON 
STUDY 

I N T E G U M E N T A R Y  S Y S T E M  

2 3 3 3 s 3 3 s 3 s s s  3 s s 3 3 s 3 s s 3  3 3 s  

0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0  
6 1 6  S I 6  5 3 5 1 7  4 6 1 3 1 5  6 6 3 1 1 1 7  7 5 1 6  3 1 1 1 1  7 

9 0 0 0 ~ 1 1 s s s 4 4 4 5 5 5 7 7 7 0 0 0 9 9 9  
3 1 2  J t 2 3 1 1  2 J-. 

2 5 0 1 4 1 8  8 8 6 5 1 4 1 7  7 91 4 81 51 9 2 .  

S P L E E N  
HEMANGIOMA 

LYMPH NODES 
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

L I V E R  

B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

P A P I L L A R Y  ADENOMA 

T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

MAMMARY GLAND 

t t t t t t t t t t + t t t - t A - - l + t A t t l  

- + t - t t t t - - + + + t - + A - - + - t A t +  

t t + t t + t + * + t t t t t + A + t t t - A + +  

N N N N N N N N N N N N N  N N N A N N N N H  A N %  

UTERUS 
P A P I L L O M A ,  NOS 
ADENOMA, NOS 

P A P I L L A R Y  ADENOMA 
LEIOMYOMA 

NOS 

OVARY 

M U S C U L O S K E L E T A L  S Y S T E M  

BONE 
SARCOMA. NOS 

t :  T I S S U E  E X A M I N E D  H I C R O S C O P I C A L L Y  : I10 T I S S U E  I I ~ F O R R A T I O I I  S U D N I I T E D  
-: R E Q U I R E D  T I S S U E  H O T  E X P M I H E D  M I C R O S C O P I C A L L T  C: H E C E D P S I ;  )IO H I S T O L O G Y  D U E  TO P R O T O C O L  
X :  T W I O R  I l l C I D E l l C E  A :  A U T O L Y S I S  
H: HECRDPSY, 110 A U T O L Y S I S .  H0 M I C R O S C O P I C  E X A M I t l A T I O N  ti: A l l I N A L  N15511lG 

Br H0 HECRDPSY PERFORNED 

t t t t + t t t t t t t t + - t A + t t t t A t t  

t t t t t t t t t t t t + + - + A t t + t t A t t  

N N N N N N N N N N N N N N N N A N N N N N A N N  
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I 
I N N N N N N N N N N N N N N N N A N N N N N A N N I  



TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  1 j 1  1 1 1  2 )  21 21 3 3 1  3 4 1  4 4 5 5 51 b I  6 1  6 1  7 7 1  1 NUMBER 8.  81 81 9 

BONE MARROW 

S P L E E N  
HEMANGIOMA 

I I 21 31 1 1  2 1  31 1 1  2 1  31 1 1  21 31 1 

1 31 3 )  6 1  6 1  6 1  51 6 1  31 5 1  61 51 7 1  6 
F 0 0 0 0 0 0 0 0 0 0 0 0 

STUDY 

t t + t + + * + + + t t + * + * t + t + t t t t t  

J t * + * + + t + + * t * + t + t + * + t * + * * t ~  

4 1 

2 31 I I  I 31 I I  21 J I 21 31 1 

7 
Q7-m 

41 51 7 1  81 8 )  6 1  51 6 1  51 6 1  8 

*l 

I 81 21 31 31 31 5 1  31 51 0 1  31 9 1  I I  7 2 2 1  I I  6 1  31 6 1  8 1  ! 1 8  I 3 I P I  

( H N N N H N N H N  N N N  H N  N N  N N N  N N N N N N ~  

I I 
I 

B O N E  
SARCOMA, NOS 

I 
'BODY C A V I T I E S  

R E S P I R A T O R Y  S Y S T E M  

+ t + + + + t + + t t + + t * + + + * + t * + + +  LUNGS AND B R O N C H I  

TRACHEA ~ * + + + + t t t t + * t t t t * t * t * t * * * *  
I 

H E M A T O P O I E T I C  S Y S T E M  

MESENTERY 
OSTEOMA 

I 

I H N N N H N N N H N N H N H N N N N N N N N  N N N I  
I I 

m A t I G . t Y m P n o m A .  H i s T I o c Y i I c  T Y P E  

T n y m u s  I t + - + - + + - t + t t + - + - t + * + t - + t +  

C I R C U L A T O R Y  SYSTEW 

H E A R T  + t + t t + t + - + t t t + t + t + + + + t + t t  

D I G E S T I V E  SYSTEW 

S A L I V A R Y  G L A N D  t t + t t t t - t + + t t * t + t * t t t t - t t  

t + + t - + + + - + t t t t + * t * t t t t t * t  

t * t t , + + t - t + t + * + t + * L t + t t t +  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT t N t N N  t N N N t N N N  t N + N N N N N n t N N.. 

PANCREAS + t t t + t * t + t + * + * + * + * * - t + - * t  

ESOPHAGUS 

s T o n A c n  l t t t t t t t t + t + t t t + t t t t t + + t + t  

SMALL I N T E S T I N E  t t t t t t + t + * + * + t t t + t t t t t t t t  

L A R G E  I N T E S T I N E  + + + + * t + t + t + + t t + + + t t + t + t + t  

* t t * t * + + t + t + t + * t * + t + t + + * +  

P A P I L L A R Y  ADENOMA 

I A L L  OTHER S Y 5 T E M 5  

M U L T I P L E  M A L I G . L Y M  ORGANS ? n o m .  NOS H I s T I o c y T I c  T Y P E  ~ N H H N N H H N N N N N N N N N N N N N I N N N N ~  

U R I N A R Y  S Y S T E M  1 
K I D N E Y  ~ + + + + + + + + - + t + + + t t t t t + * t t t + ~  

U R I N A R Y  B L A D D E R  I t * t t t t t t t t + t t t + t + t + t t t t + +  
I 

E N D O C R I N E  S Y S T E M  

: II0 T I S S U E  I N F O P E I A T I O I I  S U R M l I  Itu 
C :  NECROPSY,  NO HISTOLOGY D U E  TO PROTOCOL 
A :  A U f O L ' f S I S  

0: B :  

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E q U I R E D  T I S S U E  NOT E X A M l f l E D  M I C R O S C O P I C A L L Y  
X :  TU'lOR I l l C l D E l l C E  
N: NECROPSY,  N O  A U T O L Y S I S ,  NO O I C R O S C O P I C  E X A O I N A T I O N  A l l I M A L  NO NECROPSY OISSIHG PERFDROED 

I 
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ADENOMA. NOS I 
CHROOOPHOBE C A R C I N O M A  

t + t t t t + t t t t + t + t + t t + t t + t + t  
X X 

T H Y R O I D  ~ + t + t t + * + t t - t t t t * t t t t t * t t t l  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA i X 

P A R A T H Y R O I D  t - - - + - - - + + - + + * t t + - t t - - - t t  

P A N C R E A T I C  I S L E T S  ( t + t t t + * + t + t + t t t t + t + - + t - t t  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA I 
R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  .I]. 
U T E R U S  t * + t t t t + t t t + t + t t t t + t t + t t t  

P A P I L L O M A ,  NOS 
ADENOMA, NOS 
ADENOCARCINOMA.  NOS 

L E I O M Y O N A  
P A P I L L A R Y  ADENOMA I X 

OVARY i t t t t t t t t t t * t t t - t t + t t + - t t +  
I 

M U S C U L O S K E L E T A L  S Y S T E M  I 
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  
NUMBER 

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  
9 9 l 1 1 2 2 2 S S S 5 4 4 5 5 5 6 6 6 8 8 ~ 9  
2 1 J I l 1 2 1 3  

WEEKS O N  0 1 O I 0 1 0 1 0  
S T U D Y  6 1 7 1 7 1 5 1 6  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  GLAND 

L I V E R  

B I L E  DUCT 

P A N C R E A S  

ESOPHLOUS 

STOMACH 
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

1 2  3 1 2  S I 1  2 3 1 2  3 I 2  3 1 2  3 I 
0 0 0 0 0 0 1 0 1 0  0 0 0 0 0 0 0 0 0 0 0 
6 5 6 5 4 4 1 6 1 4  4 1 8  5 6 5 5 6 9 5 5 7 7 1  

4 4 0  

S K I N  
M A L I O N A N T  MELANOMA 

SUBCUTANEOUS T I S S U E  
SARCOMA, NOS 

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

LYMPH NODES 
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E .  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

I t t t A t t t t + + t t + t t t t t t t N t t + t  

I t t t A t t t t t t + t t t + t t t t t N t t t t  

t t t A * * t t t t t * * t t t t t t t + t t t t  

t t * A t t * * + * t t t t t t t t t t t t t t t  

~ * t A t t * t * t t t t - t * t t t t t t + t t  

t t t A t t t t t t t t t t t t t t t t t t t t t  

t t t A t t t t t + t t t t t t t t t t t t t t ~  

t - - A t t * t * t t t t t - t t t t t - t t t -  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  
ADENOMAl NOS 
CHROMOPHOBE CARCINOMA i 

X 
UTERUS t t t A t + t t t t + t t + t t t t t t t * t t  

P A P I L L O P I A ~  NOS 
ADENOMA, NOS 
ADENOCARCINOMAl  NOS 
P A P I L L A R Y  ADENOMA 
L EIOPlYOMA 

t t + A * + t t t + + + * t + t + t t t + t t t t  

t t t A t t t t t t t t t t t t t t t + t + t t t  

- - t A t t * t + l - + t - t - - t t t t - - t t  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

1 

: 110 T I S S U E  I I I F O R H A T I O I I  SUOPI ITTEO 
C :  HECROPSY; 110 H I S T O L O G Y  D U E  TO PROTOCOL 
A :  6 U T O L Y S I S  

B :  N O  NECROPSY PERFORMED 

+ :  T I S S U E  E X A M I N E 0  P I I C R O S C O P I C A I L Y  
-: R E Q U I R E D  T I S S U E  1101 E X A M I H E D  P I I C R O S C O P l C A L L Y  
X :  TU’IOR I I I C I D E I I C E  
H: NECROPSY. I I 0  A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I I I A T I O H  M :  A I t I M A L  M I S S I I I G  

t * t A + + t t t + t t t t t t t t t t t l * t t l  
x x  
X 

x x  I 
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T H Y R O I D  I t + - A t t t t t t t t t t t t t t t + t + t - +  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

P A R A T H Y R O I D  t t - A - - t t t t ~ t t - t - - - t t - t - - t  
ADENOMAs NOS 

P A N C R E A T I C  I S L E T S  t t t / t t t t t t t t t t t t t t t t t t t t +  
I S L E T - C E L L  ADENOMA I 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  N A N N N N N N N N N H N N N N  N N N N N N N .  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  5 6 6 6 6 6 
NUMBER 

I 3  1 2 1 3  1 2  
WEEKS ON 0 0 0 0 0 0 
STUDY 1 41 4 6 1  7 91 5 

9 0 0 0 1 1  

D I  D I  7 1  4 

6 6 6 6 6 6 1 6  6 6 6 6 1 6  6 6 6 6 6 6 6  
1 1  2 2 2 3 3 1 3  4 ‘i 4 5 1 5  6 6 6 7 7 7 8 

I I  21 I I  2 3 1 2 3 1 3 1 2  3 l l 2 1 3 1 1  2 1 3 1  
0 0 0 0 O - ~ n T T T  
4 7 1  6 6 1  81 1 1  31 5 6 1  6 1  6 1 1  2 1  6 51 6 51 7 5 
a i 1 S I  2 1  5 1  3 1  a 7 1  3 1  5 1  S I  6 1  4 4 1  1 3 2 2. 

SUBCUTANEOUS T I S S U E  
SARCOMA, NOS 

R E S P I R A T O R Y  S Y S T E N  

LUNGS AND B R O N C H I  

TRACHEA 
I 

H E M A T O P O I E T I C  S Y S T E M  

B O N E  MARROW 

S P L E E N  
HEMANGIOMA 

LYMPH NODES 
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E .  

THYMUS 
I 

C I R C U L A T O R Y  S Y S T E N  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L U U Q Q L B  L CONMON B I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

I + t t t t + + t t t + t t t t * t N t t t + + t t  

+ * + + + + + * * + t * + + + + + + + + + + , * +  

t + + * + t + + t t * + t + + t + - t t t + + + t  

+ * + + + + * * + + + + + * * * + - t t + + + + +  

~ t - + t t t t * t t t t t + t t t ~ t t t + t t +  

t t t t + + * t t t t t + t t t t * + t t t t t +  

I + t t t - t t t - * t + * t + t t - t + t t + t t  

* t t t t + t t t t t + + t * + * - * * t t t t t  

t t + + + + + + + * * + * t + + + - * t t + t + +  

+ + t t + + + * + + * + t t t * t t + * * t * + +  

+ + * + t + t + + t t + t + t * + t t + t * * + +  

N N N N + N N + N H N N N N N N N N N H N N N N N .  

+ - t + t t t + t t t + * t + t t t + t t t t t t  

+ t t t t t t + t t + t t t t t t t t t t t t + t  

I + t t t t t t t t t t + t t t t t t t + t + + + -  

t t t + + t * + + t t t t t t t * t t t t + t t t  

t * t + t t * t t t * * * t + + + + t t t t t t t  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E N  

P I T U I T A R Y  
ADENONA, H05 
CHROnOPHOBE C A R C I N O M A  

C O R T I C A L  ADEHONA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTONA 

ADRENAL 

t + - t * t t t + t t t t * t t  - t + t t t t  T H Y R O I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

ADENONA, NOS 
t - t t t - - - t - + - t t t t +  P A R A T H Y R O I D  

t t t t , + t t + t t + + t t + t t t t t t + + t  

t t t , - t * t + t t t t + + + t - t t + + t t +  

P A N C R E A T I C  I S L E T S  t t + + t t t t t t t t t t + t t t t t /  
I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E N  

MAMMARY G L A N D  N N N N N N N N N N N N N N N N N N N N .  

UTERUS - t t t + t t t t t t + + - t t t + t t +  
P A P I L L O M A ,  NOS 
AOENOMA, NOS 

P A P I L L A R Y  ADENOMA 
LEIOMYOMA X 

A D E H O C A R c ~ N O M A ,  NOS N 

X 

OVARY + * + * - * * t - t + t + t + - t - - * + t + + t  

M U S C U L O S K E L E T A L  S Y S T E M  

l N N N N N N H n H N N N N N N N N N N N N N N N N  
I 

BONE 
SARCOMA, NOS 

BODY C A V I T I E S  

: 110 T I S S U E  I I l F O R I . I A l I O 1 l  S U B M I T T E D  
C:  NECROPSY,  t10 H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B :  NO HECROPSY PERFORMED 

+:  T I S S U E  E X A M I N E D  N I C R O S C O P I C L L L Y  
- :  R E Q U I R E D  T I S S U E  N O T  EXAPI IHED M I C R O S C O P I C A L L Y  
X :  TU’IOR I I I C I D E 1 I C E  
H: NECROPSY, 110 A U T O L Y S I S ,  H0 f l l C R O S C O P I C  E X A n I l l A T I O N  N: A l I I t l A L  P I l S S I I I G  
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TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 
A N I M A L  6 6 6  6 6 7 7 7 7  7 7 7 7 7 7 7 7 1 7  7 7 1 7 7 7 7  
NUMBER 8 8 9 9 9 O O O l l 1 2 2 2 S S 3 ~ 4 4 ~ 5 5 6 6  

WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
S T U D Y  

2 S I 1 2  s I 2 3  1 2  3 1 2  3 1 2  3 I 2  3 2 3 I 

6 3 1 3  6 1 5  6 5 7 J 6 1 5 1 6 1 6 1 2 1 2  9 1 6  5 / 5 1 1 1 8  5 5 
6 4 1 8  7 5 3 I 6  0 1 4 1 5  8 1 3  3 3 I I 9  I I 9 I 7  3 7 4 

5 1  
5 

S K I N  
M A L I G N A N T  MEL * L ,  

SUBCUTANEOUS S S U E  
SARCOMA, NOS 

R E S P I R A T O R Y  S Y S T E M  

+ + + N  A A + I + + + + + N +  A + t N  + N + + + N 1  

+ * + N A A + + + + + + + N + A + + N + N + + + N  

S A L I V A R Y  O L A N D  

L I V E R  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANOIOMA 

L Y M P H  NODES 
M A L I O . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E .  

THYMUS 

?3RCULATORY S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

t + + + A A + + + + + + + + + A + * * + - + + + +  

+ + + + A A  + + + + + + + + + A + + + + + + + + +  

+ + + + A L ,  + + + + + + + + + A + + + + + + + + +  

+ + + + A A + * + + + + + * + A + + + + - + + + +  

+ + + - A A  + + + + + + + + + A + + + + - + + + +  

t + + + A A + + * + + + + + + A * + + + + + + ~ +  

+ + + + A A + + + + + + + + + A + + + + + + + + +  

+ + + + A A + - + + + + + - + A + + + + - - + + -  

+ + + + A A + + + t + + + + t A + + + + - t + + +  

PANCREAS 

ESOPHAGUS 

T H Y R O I D  ( + + + + A A + + + + + + + + + A + + + - - + + + +  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA X 

+ + + + L A  ~ ~ + + + + + + + A + + + + + + + + +  

+ + r + A A  + + + + + + + + + A + + + + + + + + +  

STOMACH / + + + + A A + + + + + t + + + A t + + + + + + + +  
P A P I L L A R Y  ADENOMA 

S M A L L  I N T E S T I N E  + + + + A I  + + + + + + + + + A + + + + + + + + +  

L A R G E  I N T E S T I N E  l * * * + A A * + * + + + + * * A + + * + ~ ~ + + +  

U R I N A R Y  S Y S T E M  

K I D N E Y  + + + + * A  + + + + + + + + + A + + + + + + + + +  

U R I N A R Y  B L A D D E R  + + + + A ~ + + + t + + + + + A + + + t + + + + t  

E N D O C R I N E  S Y S T E M  

+ I  P I T U I T A R Y  I + - t + A A + - + + + + + + - A + + - - - t + -  
ADENOMA, NOS 
CHROMOPHOBE CARCINOMA 

C O R T I C A L  ADENOMA X 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

ADRENAL I I ; + + + A A + + + * + + + + + A + + + + - + + + +  

I 

+ :  T I S S U E  E X l M I N E O  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I I ~ F O R t l A T I O I I  S U l M I I T E D  
-: R E Q U I R E D  T I S S U E  H O T  E X A M I W E D  I I l C R O S C O P l C A L L Y  C :  NECROPSY; 110 H I S T O L O G Y  D U E  TO PROTOCOL 
X:  TLKIUR I I I C I D E ! I C E  A :  A U T O L Y S I S  
N: NECROPSY,  110 A U T O L Y S I S ,  NO M I C R D S C O P I C  E X A f ? l t l A T I O H  M: A l l l M A L  P I I S S I I I G  

B :  no NECROPSY PERFORMED 

P A R A T H Y R O I D  ' _ _ ~ - * * - - . , - * * - - * - - - - - , - ~ ,  
ADENOMA, NOS X 

+ + + A A + + + + * + + + t A + t + * * + + + +  I +  P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

I S L E T - C E L L  ADENOMA 

MAMMARY G L A N D  N N N N A A N N N N N N N N N A N N N N N N N N ~ .  
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UTERUS 
P A P I L L O M A v  NOS 
ADENOMA, NOS 
A O E N O C I R C I N O P ( I .  NOS 
P A P I L L A R Y  ADENOMA 
LEIOMYOMA 

OVARY 

BODY C A V I T I E S  

Chrysotile Asbestos 

+ + + + A A + + + + + + + + I A + + + + - t t + + l  
I 

X 

+ t + t A A t t - + t + - + + A t + t + - + + + +  



A N I M A L  
NUMBER 

STUDY 
P 

P 

7 1 7  7 7 1 7 1 7  7 7 7 7 8 8 1 8  8 8 8 8.18  8 1 8  8 8 1 8  8 8 
6 7 7 7 1 8 1 8  8 9 9 9 0 0 0 1 I 1 2 1 2  2 1 3  3 3 1 4 1 4  4 __ S I  I I  2 S I  I 2 3 1 2 3 I 2 3 I I  2 31 1 2 J I  I I  2 
0 0 0 0 0 0 0 0 0 o a o  0 0 0 T - n m m - r  

1 I I  I I I  
5 1 8  5 7 1 6 1 8  J 1 6  7 5 5 7 1 5  7 5 5 5 5 5 1 5 1 7  6 1 7 1 4  51 

- t t - t t - - t t - + t t t t t - - -  t t t - t  P I T U I T A R Y  
ADENOMA, NOS 
CHROMOPHOBE CARCIHOMA 

SKIN 
M A L I G N A N T  MELANOMA 

SUBCUTANEOUS T I S S U E  
SARCOMA,  N O S  

R E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  

TRACHEA 

h E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
H E M A N G I O R A  

L Y M P H  NODES 

T H Y R U S  

M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E .  

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  D U C T  

G A L L B L A D D E R  k COMRON 8 I L E  DUCT 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

P A P I L L A R Y  ADENOMA 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

ADRENAL ; t t + + t t + t t t t t t t t + t t t t t t t t t ~  
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

F O L L I C U L A R - C E L L  ADENDMA 
C - C E L L  ADENOMA 

T H Y R O I D  + * + t t + t t + - t + + + + + t t + t + t t t t  

t t t t t t t t t t t t t t t t t t t t t t t t ' t  
x .  

* + t + t * t * + t * + * + i t + + t t + + t + t  

t t + t t + t t t t t t * + t t t * t t t + + t t  

t t t t t t t t t t * t t t + t t t t t t t t t t  

* t t + t t t * + t t t t t t t t t t t t + t t t  

t + + t + t + t t + t t * t + * + * + t * + t + t  
X 

t t t t t t t t t t t t t t t t t t t t t t t t t  

~ * t t + t + t - + t t t * + t t + t + t t t t t t  

t t + t t t t t t t t + t t * t t t t t t t t t t  

* t + * t t t t * t t t t t t t + t t t t t + t t  

t t * t t t t t t t t + t t t + t t t t t t t t t  

t t * t t t t t t t t t t t t t t t t t t t t t t  

N t + t N N N N N N N N N + N t + t N N N N N N N 
t t + t t + t t t t + t t t t t t t * t t t t + t .  

t t + t + t t + * + t + * t * + * * t ~ t + t + + ~  

* + + t + + + + * + * + * + * + - t t t + i + t ' +  

.) + + t +  + t + t t +  + t t t t *  + + ' + i t  t i .  

~ + + * + + + + * + * t + * * + + + + t t t + t + t  

+ t t + * i + i + * t + t t t + t t * t t t + t t ~  

t t t t t t t t t t t - t t t t t t t t t t + t t  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

ADENOMA, NOS 

I S L E T - C E L L  ADENOMA 

t t t t + t - t + - - + - + t + - + - t t t t - t  

t + t t + t t + t t * t t * t t t t t t t t t t t  

I :  T I S S U E  E X L N I N E O  H I C R O S C O P I C A L L Y  : 110 T I S S U E  I l l F O R N A l l O l l  S U i l ! I I T l E O  
- :  R E Q U I R E D  T I S 4 U E  NOT E X A M I l l E O  F I I C R O S C O P I C A L L Y  C :  NECROPSY,  N O  H I S T O L O G Y  DUE TO PROTOCOL 
X :  1U:IOR I I I C I D E H C E  A :  P U T O L Y S I S  
N: HECROPSY, 110 AUTOLYSIS. no NICROSCOPIC EXANIHATIOH N: ntc~nni rtissiiic 

B :  NO HECROPSY PERFORNED 

MAMMARY G L A N D  

U T E R U S  
P A P I L L O M A ,  NOS 
ADENOMA, NOS 
6-e N O S  
P A P I L L A R Y  ADENOMA 
L E I O M Y O M A  

OVARY 

h U S C U L O S K E L E T A L  S Y S T E M  

BONE 
SARCOMAt  NOS 

B O D Y  C A V I T I E S  
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1. N N N N N  N N  N N  

t t t t t t t t t t t t t * t t t t t t t t t t t  

t - t t t t t t t t t t t t t t t t t * t t t t t  

N N N N N H N N N N N N N N N N N N N N N N N N N  

MESENTERY / N N N N N N N H N N N N N N N N N N N N N N N N N  I 
OSTEOMA I 



TABLE E4. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) INTERMEDIATE RANGE 

WEEKS ON 0 : L ; l o :  0 0 0 0 0 0 0 0 0 0 0 0 0 0 
81 71 1 1  4 1  6 51 7 6 1  51 41 7 1  6 51 5 6 6 1  5 41 7 1  

I I  

41 51 31 81 6 81 4 5 81 31 5 1  6 I I  9 2 8 1  6 0 1  51 

5 5 1 5 1 6  6 6 7 7 7 8 8 1 8  0 1 0  0 1 1 1 2  
I I  31 1 2 1  31 I I  21 3 I I  2 3 I 2 3 I 

A N I M A L  8 81 81 8 8 8 8 8 8 8 a l  8 91 9 9 9 1  9 9 P I  
NUMBER 

STUDY 

l N T E C U N E N T A R Y  S Y S T E M  

T H Y R D I D  
F O L L I C U L A R - C E L L  ADENOMA 
C - C E L L  ADENOMA 

ADENOMA, NOS 
P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

S K I N  + + A t t M + + + + t N t t + t t t + t + + + + + +  + 
N A L I G N A N T  MELANOMA 

SUBCUTANEOUS T I S S U E  + t A + + M + + + + + N t t + + t + + + + + t + + + +  
SARCONA,  NOS 

8 O N E  MARROW 

S P L E E N  
HEMANGIOMA 

L Y M P H  NODES 
M A L I G . L Y N P H O M ~ ~  H I S T I O C Y T I C  T Y P E  

S A L I V A R Y  GLAND 

L I V E R  

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

P A P I L L A R Y  ADENOMA 

K I D N E Y  

ADENONA, NOS 
CHRONOPHOBE C A R C I N O N A  

2 2 3 1  I - + A + + M ~ + + t t t t + t - + + + t t - t t + + +  

- _  A + + M t + - + t + t + + - + + + t + - t + + +  + 148 ,  

+ t A t + M t - t + t t t t t + + t + + + + - + + t -  236 

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O N A  
PHEOCHROMOCYTOMA 

/ I S L E T - C E L L  ADENOMA X 

R E P R O O U C T I V E  S Y S T E M  

MAMMARY G L A N D  N N N N N N N N N N N N N N N N N N  N 

U T E R U S  + t A t + M + t + t + , + t t t + + + + + t + + t + +  

. ‘ N  N A N N N N N 

P A P I L L O M A ,  NOS 
ADENOMA, NOS X 

4 

2 4 4 * ,  

240 
1 
1 

/ N N A N N M N N N H N N N N N N N N N N N N N N N N N  
I 

BONE 
SARCOMA. NOS 

B O D Y F C  A V I  T I E S  I 

OSTEOMA I 
MESENTERY / N N A N N M H H N N N N N N N N N N N N N N N N N N N  

A L L  OTHER S Y S T E N S  

N U L T I P L E  ORGANS NOS 

I :  T I S S U E  E X A M I N E D  n I C R O S C D P I C ~ l L Y  : 110 T I S S U E  I I I F O R ~ A T I O I I  S U I I I 1 I T T E D  
-: R E 9 U I R f i J  T I S S U E  HOI E X A N I l I E D  M I C R O S C O P I C h L L Y  C: NECROPSY.  HD H I S T O L O G Y  DUE T O  PROTOCOL 

N:  NECROPSY, 110 A U T O L Y S I S ,  NO MICROSCOPIC E X A P I I N A T I O H  M; A l l I P I A L  H I S S I I I G  
X :  T U : I O R  I I I C I D E I I C E  n :  AUTOLYSIS 

8 .  NO NECROPSY PERFORPIED 
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TABLE E5. 

I N T E G U N E N T A R Y  S Y S T E M  

S K I N  
SARCOMA, NOS 

R E S P I R A T O R Y  S Y S T E N  

LUNGS AND B R O N C H I  

TRACHEA 

SARCOMA, NOS, M E T A S T A T I C  

H E M A T O P O I E T I C  S Y S T E M  

BONE NARROW 

S P L E E N  

L Y n P H  NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E N  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET  
1,2-DIMETHYLHYDRAZlNE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

* * + + t * + t t t t t t t + t t t + + t t + H t  

~ + t + t * * + * + + + t t + + t t + + t + t + + t  

t t t t t * t * t t + t t t + + t t t t + t t + t  

t t t t * ~ t * * t t * - t + t t t t t t t t A +  

t * * + + + t t t + - t - t + t t t + t - + t A t  

+ * + + t * + t t t t t t t t t t t t t t t t t +  

t + + t t + + - + - + t t - t - - t + - + t t A t  

t * + t t t + + + + + + + t + t t t + t t t + t t  

CONTROL 

B I L E  DUCT 

G A L L B L A D D E R  4 CONNON B I L E  D U C T  . 
PANCREAS 

ESOPHAGUS 

STONACH 

SPIALL I H T E S T I H E  

L A R G E  I N T E S T I N E  

RECTUM 

PIESOTHELIOMA,  f l E T A I T A T I C  

SQUANOUS C E L L  P A P I L L O M A  

HEMANGIONA 

ADENONA, NOS 

U R I N A R Y  S Y S T E N  

+ t t + + t + t t t + t t t t t * t t t t t + t t  

N N N N t + N N + N N t H N + N N N N H N t N N t .  

+ t + + t t - + * t + + + t + t + * + + + + + ~ t  

t t , t + t + t * + t + t * + t t t t t t t t + t ,  

X 

+ t + t + t t t t t t + t t t t t t t + t t + A t  

+ + * + + + t + + t + * * t * * t t t t + t t + t  

+ t + t + t + + t + t + t + t t + t t + t + + t t  

+ + + + + t + t t + t * t t t t * t t * t + t t +  

S A L I V A R Y  G L A N D  

L I V E R  
H E n A N G l O N A  
HEMAHGIOSARCONA 

T U B U L A R - C E L L  ADENOIlA 

U R I N A R Y  B L A D D E R  

t N D O C R I N E  S Y S T E N  

P I T U I T A R Y  

+ t + t + + + + * t + + t t t t - t + + + t t + t  

~ t t t * * + t t t t t t t * t t t t t + t t t t t  

I 

t + + t + t t t t t t t t t t t + t t t t t t + t  

t + t - - - - t t - - t t - t t t - + t t - + + +  

T H Y R O I D  

P A R A T H Y  OID 

P A N C R E A T I C  I S L E T S  

REPRODUCT I V E S Y S T E M  

ADEHONA, NOS 

ADENori%. N05 

I S L E T - C E L L  ADEHOMA I 

MAMNARY GLAND 

T E S T I S  

P R O S T A T E  

h E R V O U 5  S Y S T E N  

~ + t t t t t t t t t t t t t + + t t t t t + t t t  i X X 
I X 

+ t + + + t - * t * t t * + t t t t t - t t t t + '  

+ * + - + + - - + - - - - - - - - + - - t + t t +  

+ t t + t + - + + + t t t t t t t t t t t t t A +  
X 

n H n H N H H ~ H N N H ~ U N H H N H H H H N N H .  
t t t + + t t + t + + t * t t * t * t t + t t + t  

t t t t t t t t t t + t + t t t t - t + - t t t +  

P I E S O T H E L I O N A ,  P l A L I G N A N T  

: NO T I S S U E  I N F O R M A T l r l H  S U B N I T T E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B: NO NECROPSY PERFORNEO 

1: T I S S U E  E X A N I N E D  P I I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  N O T  E X A R I N E D  P I I C R O S C O P I C A L L Y  
X :  TUKOR I N C I D E N C E  
N :  NECROPSY,  N O  A U T O L Y S I S ,  N O  P I I C R O S C O P I C  E X A M I N I T I O N  N: A N I N A L  NISSING 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  1 1  1 1  1 1  1 1  1 1  1 I I 1  
NUMBER 0 0 1 0  1 1  1 2  2 1 2  3 1 3  3 1 4  4 

1 1  I I 1  1 1  1 1  l I l I l I l [ '  
4 S I 5  5 b 6 8 8 8 1 9 1 9  

S A L I V A R Y  G L A N D  

I I  21 3 1 1  21 31 1 21 31 I I  2 
WEEKS O N  1 0  0 0 0 0 0 0 1 0  0 

01 8 ;  81 6 1  41 41 2 1  91 01 31 8 STUOY 
I I  I I  6 61 I I  21 5 91 81 5 4 

L I V E R  
HEMANGIOMA 
HEMANGIOSARCOMA 

31 1 21 31 1 1  21 3 I  1 21 1 2 31 I I  
1 1 1 1 I O  1 0  1 0  0 1 0  0 0 
01 0 

7 1  31 41 31 4 51 0 81 21 71 81 I I  3 81 
01 1 1  51 01 61 1 61 91 O I  51 31 51 

I - +  + + A + + + I + + + + + + + + + + + + + +. I  
t + t t A t + t + + + l + t + + t t + + + t t t t l  

SARCOMA, NOS 

R E S P I R A T O R Y  S Y S T E M  

LUNGS A N 0  B R O N C H I  
SARCOMA, NOS, N E T A S T A T I C  

TRACHEA 

H E M A T O P O I E T i C  S Y S T E N  

BONE NARROW 

S P L E E N  

L Y N P H  NODES 

THYMUS 

t I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E f l  

I I 

X I  

I 
t t + t A t t + t t t t t t t + t + t t t t t t t l  

t 
t t t t  A t t t t t t t t t t t t t t t t t t t t l  

. ! + t t t A + t + t * + + t + t * f * t t * + t t t .  

t t t t A t + t t t t t t t t r t t t t * r r * t  

t t t + A + + t + t + t + t t + r t t t t * * r *  

- t - t A t - - t t - - - - - t t t - t - t * t t  

I 
+ + + t ~ + + + t + + + + + + t + t t * t t + + t ~  

t 

GALLBLADDER a tournon BILE DUCT . 
PANCREAS 

T I C  

ESOPHAGUS 

STOMACH 
SQUAMOUS C E L L  P A P I L L O M A  , 

S M A L L  I N T E S T I N E  

LARGE I N T E S T I N E  

RECTUM 

HEMANGIOMA 

A D E N O i l A r  NOS 

N w + + A + n n N N N H N N N N N + N N N N N H N  

t t t t A t t t t t t t t t t - t t t t t t t t t l  

I 
L 

t t + + A + + t + t t t + t t + + + t t + t + + t  

+ - t t A + + + + + t t t + t t t + + + t t + + + l  

t 
I I 

t - + t A + + + + + + t t t t + t t + + t * + t t  

! t - + t A + t + t + t t + t + t t t t + t t t t + !  

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E f l  

j + ~ + t ~ t + + t + + t + i t + + t + + + t + n t ~  

! 

t - t t A t t t t t t + t t t t t t t + t t t t t  

H E U R I L E N O M A  

T H Y R O I D  t - t + A + + t + + + - t t t + + - + + t + + t t  
AOENOMA, NOS i 

+ t + - t - * t t - t - + + * + - * * I  P A R A T H Y R O I O  

BONE 
OSTEOMA 

P A N C R E A T I C  I S L E T S  

k E P R O O U C T I V E  S Y S T E M  

I S L E T - C E L L  ADENOMA X 

NAMNPRY G L A N D  ~ N N N ~ &  

t t + + * * t * + + t t + + t + + + t  
I 

TESTIS 

P R O S T A T E  I* : t t t t t t t t - t t t t t + t t t '  

h E R V O U S  S Y S T E M  

I I BODY C A V I T I E S  

P E R I T O N E U M  M E S O T H E L I O R A ,  N A L I G N A H T  i N N N N b N N N N N N N N N N N N N N N N N N N N I  I 
I 

A L L  OTHER SYSTEMS I 
I 

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O M A .  L Y U P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E  
G R A N U L O C Y T I C  L E U K E M I A  

I X 
X 
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TABLE E5. M A L E  HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

rn 
I t t t t t t + A + + t t t t t t t t t t t t t t t  I 

LUNGS A N 0  B R O N C H I  
SARCOMA, NOS, M E T A S T A T I C  

TRACHEA + t t t t t t A t t t t t t t t + t t t t t t t t  
I R R  

L Y M P H  NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  SYSTEW 

BONE MARROW 

S P L E E N  

+ t t + t + + A + t t t + t + + + t t t t t t t t  

t - A - - - - A + t t t t t - - - + - t - t t - t  

t t A t t t t A t t t t + + t i + t t t r * * t t  

_ _  .. 
HEflANGIOPlA 
HEMANGIOSARCOMA 

B I L E  DUCT 

G A L L B L A D D E R  k C o n n o n  B I L E  DUCT . 
P A N C R E A S  

M f S O T H E L I O M A .  W A T I C  

ESOPHAGUS 

S A L I V A R Y  G L A N D  

I I V E R  

X 

+ + t t + + t A + * + t t t t t t t t t t + t t t  

N N + N N K N A H N N N M + N N N N N N H N H N .  

t + t + + t t A t t t t . t t t t t t t t t - t - t  

t + + + + + + A t + t + + t + + t t t t i t t t t  

t t A t t t t A t t + t t t t t - t t t t t t t t  

t t t t t t t A + t t t t t t t t t t + t t + t t  

STOMACH I t t , + t + t t A + t t t t + t + t ~ t t + t t * +  
SQUAMOUS C E L L  P A P I L L O M A  

S M A L L  I N T E S T I N E  + t + t t + t A + t t + t t t + t t t t + + + t t  

L A R G E  I N T E S T I N E  I t t t + + t t A + t t t t t - t + t t t t t t t t  
HEMANGIOMA X 

T U B U L A R - C E L L  ADENOMA 

U R I N A R Y  B L A D D E R  

ENDOCRI1 (E  S Y S T E M  

i X 
I 

+ + A + + t t A + t t + t - t t t t t t t t t i t  

t 
4 I 

X + I  T H Y R O I D  I + + t t t + t A t + - - t + + t t t t t t t t -  ' 
ADENOl?AI NOS 

I t  t t t + - t A t - - - t -  t - - - - - - t t - - 1  P A R A T H Y R O I D  
ADENORA, NOS 

A E P R O D U C T I V E  SYSTEM 

MAKMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

/ t t + t t t + A t t t t t t t t t t t t t - + - t i  
I X  ! 

t 
I 

N N N N N ~ N A N N N N N N N N N N N N H N H N H  

t t t + + + + ~ t + + + t + + t t + + + + t + t +  

+ + + t + + + A + + - + + + + + + + + - + + + t +  

+ t A + t + + A t t t t + i t t * + t + * t t t t l  

BODY C A V I T I E S  

P E R I T O N E U M  
M E S O T H E L I O M A ,  M A L I G N A N T  

A L L  OTHER S Y S T E M S  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A r  H I S T I O C Y T I C  T Y P E  
G I A N U L O C Y T I C  L E U L E M I A  

' II0 TISSUE I N F O R M A T I O N  S U n M l l T E D  
C l  
A: A U T O L Y S I S  

B :  NO NECROPSY PERFORMED 

NECROPSY.  NO H I S T O L O G Y  DUE T O  PROTOCOL 
* :  T I S S U E  E X A M I N E 0  M I C R O S C O P I C A L L I  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TU:!OR I N C I O E H C E  
N: NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N I T I O N  M :  A l I l M A L  M I S S I N G  

I 
I N N H N N N N A N N N N N N N N N N H N N N N N N  

I 

I 
' N N N N N N N A N N N N N N N N N N N N U N N N N  I 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  
NUHBER 

WEEKS ON 
STUDY 

S P L E E N  

L Y N P U  NODES 

+ + + + + + + + + + + + + + A + + + + + + + + + +  

+ + + + + + + + + + + + + + A + + + + + + + + + +  

ESOPHLGUS 

S T O I A C U  
SQUANOUS C E L L  P A P I L L O M A  

SMALL I N T E S T I N E  

LARGE I N T E S T I N E  
H E N A N G I O N A  

THYNUS I + + - - - + + + - + - + + + A + - + + t - - + - -  
I 

I +t + + * t * + + + + + * + + * ~ + + + * + * * + +  

~ t + + + t + t + + + t t + + L * * * * * ' t t t *  
X 

+ + t t * + + t * + + t + + A t t t t t + t t t t  

t t + t t t + + t t t + t t A + t t t t t t t t t l  

c 

D I G E S T I V E  S Y S T E N  

S A L I V A R Y  GLAND 

/ + t + + t t t t + + t + t t ~ + t t t t i t t t t /  
I 

RECTUM 
ADENOMA, NOS I 

U R I N A R Y  S Y S T E N  I 

I 
+ + + t t + + + t + + - t + A + + + + t + t + + t  

UENANGIOSARCOMA 

B I L E  DUCT 

GALLBLADDER a COMMON BILE DUCT . 
PANCREAS 

NE5OTH- 

ADRENAL 
C O R T I C A L  ADENONA 
C O R T I C A L  CARCINONA 
PHEOCHRONOCYTDMA 
NEUROBLASTOMA 
N E U R I L E N O N A  

+ + + t + + + t + + t + * t A t t i t t r t * * *  

n n N w N N n N N N n t N + A N N  + + N H H  + t N .  

+ t * t t t t + t t t t t t L t t t t - - -  + t t  

T H Y R O I D  
ADENOHA, NOS 

P A R A T H Y R O I D  
ADENOMA, NOS 

K I D N E Y  
T U B U L A R - C E L L  ADENONA 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  SYSTEfl 

P I T U I T A R Y  

j t + + + + + + + r + t + + + ~ + + ~ t t + + + t + /  

X I ! I 

t + t * + t t t t + ~ ~ + + ~ t t * t t t * * * * ~  

t + + + t t t + + t t + + t A t t t t t - t t t t  

+ + + + t + + + + t + + + - A - t - - - + - t t -  

/ ~ ~ t , t * + . * t + t + + t ~ t t t t - - - t t t j  
I S L E T - C E L L  ADENOMA I X X I 

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  I 

T E S T I S  

P R O S T L T E  

NERVOUS S Y S T E N  

I 
t + + + + + + + + + + t + + A t + t t t + + + + +  

+ t + + t + + + + + + + + + A t t + t - + + + + + l  

+ /  
B R A I N  I + + + + t + + + t - t + + + A i + t t + + t t +  

ASTROCYTOMA I X  

N U S C U L O S K E L E T A L  S Y S T E N  ! 
BONE 

OSTEOMA 

I 
I N N N N N N N N N N N N N N A N N N N N N N N N N /  
I I 
I I l N N N R N N N N N N N N N N A N N N N K N N N N H  I 

W Y  C A V I T I E S  

P E R 1  TONEUN 
I N E S O T H E L I O M A ,  M A L I G N A N T  

I 
A L L  OTUER S Y S T E N S  

i M U L T I P L E  ORGANS NOS / ~ M ~ N ~ M N ~ N N N N ~ N A ~ N ~ N ~ N N ~ N N  
M A L I G . L Y M P U O N A I  L Y M P U O C Y T I C  T Y P E  I 
M A L I G . L Y M P U O M A ,  H I S T I O C Y T I C  T Y P E  I 
G R A N U L O C Y T I C  L E U K E M I A  

+ :  T I S S U E  E X A M I N E D  U I C R O S C O P I C A L L Y  : 110 T I S S U E  I N F O R M A T I O N  S U n M I T T E D  
-: R E P U I R E D  T I S S U E  HOT E X A U I N E O  M I C R O S C O P I C A L L Y  
X :  TUIlOR I N C I D E N C E  
N: NECROPSY,  H0 A U T D L Y S I S r  H0 N I C R O S C O P I C  E X A I I I H A T I O N  M: A I I I N A L  M I S S I N G  

C :  NECROPSY.  NO H I S T O L O G Y  DUE TO PROTOCOL 
A :  A U T O L Y S I S  

8 :  NO NECROPSY PERFORMED 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

SARCOMA, NOS 

WEEKS O H  
STUDY 

I 

I 
H E M A T O P O I E T I C  S Y S T E I I  

BONE MARROW p 
S P L E E N  t + + + + - - + + A + A A t + t + + t + + t t t t  I10 

L Y M P H  NODES + t t + + t + t + ~ t ~ ~ t r t + t - t t t t t t  1 1 8  

THYMUS I +  - - - + t + t - A - A A t t t t t t - t - t - t l  
I 

t 1 R C U L A T U R Y  S Y S T E M  

H E A R T  / + + t + + + + + + ~ + ~ ~ t + t t t t t t t t t t  

I b I C E S T I V E  S Y S T E l l  

7 1 1  

t 
I 

i i a l  

t 

HEMANGIOMA 

NEURIL ENOMA 

R E C T U M  

T H Y R O I D  

P A R A T H Y R O I D  

ADENOMA, NOS 

ADENONA, NUS 

I t  t + t t N N t t A t A A t + t + I t t t t t t t /  1 1 9 x 1  
I I I  

X I 3 1  
X i 4 1  I I X I : I  

K I D N E Y  
T U B U L A R - C E L L  ADENOMA 

+ t t t t + t t t A + A A t t t t t t t t + t t + l l 1 9 I  
1 

I 

I . * * + - + t * t A t A A t t t + t + + t + t t t /  i i o i  
I X I I I  P A N C R E A T I C  I S L E T S  

I S L E T - C E L L  ADENOMA 

K F R O D U C T I V E  S Y S T E M  I I 

I + + + - + + + t t A + A A t + + t + t t + + t i t ~  

+ - t - + + t - + A t A A t + t - - t - -  t - + -  

1 0 7 1  

6 4 1  

M U L T I P L E  ORGANS NOS N N N N H N N N H A N A A N N N N N N N N N N N N 
M A L I G . L Y l l P H O P I A  L Y M P H O C Y T I C  T Y P E  i 
P I A L I G . L Y M P H O N k :  H I S T I O C Y T I C  T Y P E  I 

M b W l d R Y  G L A N D  N N N N N N N N N A N A A N n N N N H N N N N !  1 1 9 ~ .  

T E S T I S  + t t * t - t + t A t A L  t + * t t t * * t + t t 1 1 1 7  
1 

I 

I 

P R O S T A T E  ( t t t - t - t t t A t A A t + t t t t t t t t t + (  I I 0  

R R V U U S  SYSTEPI 

1 A N I N A L S  N E C R O P S I E D  

B R A I N  
ASTROCYTOMA 

: NU T I S S U E  I N F O R N A T I O N  S U I I M I T T E U  
C :  NECROPSY. NO H I S T O L O G Y  D U E  TU PROTOCOL 
A :  A U T O L Y S I S  

+ :  T I S S U E  E X A M I N E 0  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  I I S S U E  HOT E X A N I N E U  M I C R O S C O P I C A L L Y  
X :  TUl lUR I N C I D E N C E  
N:  NECROPSY, N O  A U T O L Y 5 1 5 ,  NO M I C R O S C O P I C  E X A N I N A T I O N  N: A N I N A L  M I S S I N G  

I I 
J t t t + t t + + t A t A A t t t t t t t - t t t  +I 1 1 3 (  I 
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TABLE E5. 

A N I N A L  
NUNBER 

S T U D Y  
WEEKS ON 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET 

D M H  

1,2-DlMETHYLHYDRAZlNE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

0 1 0  0 0 0 0 0 0 0 0 0 0 0 0 1 0  0 0 0 0 0 0 0 0 0 0 
I 1 1 2 2 2 3 3 3 4 ) 4 5 5 5 6 6 6 7 7 7 ~ ~ ~ 9  

8 1 0  4 1 6 1 4  8 8 9 8 S 2 1 2  9 1 1 4  0 3 4 1 9  7 0 6 9 7 8 
1 0 1 1  2 I 3  0 2  9 

1 2 3 1 2 3 1 2 3 1 2 ~ 1 2 3 1 2 3 1 ~  
0 1 1  O I O I O  o o o o o I o o I n i o 0 1 0  o 1 o o o o 

2 z i n i i  7 9 7 4 P 6 1  0 0 6 1  3 3 

LUNGS AND B R O N C H I  / t t t t t t t t t t t + t t ~ t t t t t t t t t t  
U N O I F F E R E N T I A T E O  CARCINOMA NETAST.  

TRACHEA + + + + + * t t + t + + + + * + t t t t t t t t + ~  

AEMATOPOIETIC S Y S T E N  

LYMPH NODES 

THYNUS 

C I R C U L A T O R Y  S Y S T E N  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

BONE RARROW 

S P L E E N  

+ t t t t t + t t t t t t t t t t + t * t t t t t .  

- + t t t - t - - t t t - - * - + t - + - t - t -  

t t t t t t t l t t t ' t t t t t t t t t t t t t  

t * t t t t t t + + t t t t t + t t t t t t t t + .  

t t * t * - t * - t t t t t t + t + - + t t t t t  

t t t t t * t t + + t t t t * t * t t t t t t t t  

L I V E R  ~ t t t t + t t t t t t t t + * * + + t t t t t t t  
H E P A T O C E L L U L A R  ADENOMA I 
HERANGIOMA X 

B I L E  DUCT t t t t t + + t t + t t t t * t t i t t + + t t t  

G A L L B L A D D E R  8 CONNON B I L E  DUCT Y t t N N t N N N  N  N  N  t t t N N t + N t t t N N-. 

PANCREAS , i t t t + t t + t t t t t t t t - t t - t t t t t  

ESOPHAGUS t t t * t t t t t t t * t t * t t t t t t t t t t  

STONACH i * t t t t t * t t t t * t t t t t t * t t t + t t  

S R A L L  I N T E S T I N E  t t t t t t t t t t t + + t t t t t t t + t t t t  

L A R G E  I N T E S T I N E  t t t t t t t t t t * + t t t t t t t t t t t t t  
ADENOMA, NOS 
P A P I L L A R Y  AOENONA X 

F I B R O S A R C O N A  
RECTUM I + t t t t t t t t t t t t t t t + + t t t t t t t  

K I D N E Y  ~ ~ t t t + t t t t + t * * t t t * t t t t t t t t t ~  

I 
U R I N A R Y  S Y S T E M  

U R I N A R Y  B L A D D E R  t t t t t t t t t t t t t t t t t t t t t t t t t  

E N D O C R I N E  S Y S T E N  

CARCINOMA,NGS 
P I T U I T A R Y  t t - t t t t t t - - - t - - t t t - t ~ - t - t  

i r 

m C T I V &  S Y S T E M  

MAMNARY G L A N D  

T E S T I S  

P R O S T A T E  

BODY C A V I T I E S  

P E R I T O N E U M  F IBROSARCOMA / N N N N N N N N N N N N N N N N N N N N N N n H N  

I 
X L L  OTHER S Y S T E N S  

N N N N N N  N N N N N H H  N N  N  N  N N  N  N  N  N  N  N .  

t t t t t t t * t t t t t t t t - t t t t t t t t  

t t -  - t t t t t * t t t * t t t t * t t t t t t ~  

R U L T I P L E  ORGANS NOS 
N A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

t :  T?%UE E X A N I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
-: R E Q l I R E D  T I S S U E  NOT E X A N I N E O  N I C R O S C O P I C A L L Y  C: NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUnOR I N C I D E N C E  &: P I U T O L Y S I S  
N :  NECROPSY,  NO A U T O L Y S I S .  N O  N I C R O S C O P I C  E X A M I N A T I O N  M: A H I N A L  N I S S I N G  

B :  NO NECROPSY PERFORMED 

N N N N N N N N N N N N N N N N N N N N N ~ N N N  
X 

I 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 
0 0 1 1 1 1 1 1 1 1 l 1 1 1 l 1 1 1 1 1 1 1 1 1 1 1  
p 9 o o o i i 2 ~ 2 3 ~ 3 4 4 4 ~ 5 7 7 7 a a a 9  
2 J l t 3 1 3 1 2 3 1 2 3 1 2 S 2 3 1 2 3 1 2 3 1  
0 0 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0  

h N I M A L  
NUMBER 

U E E R 5  ON 
S T U D Y  5 9 6 0 6 7 3 6 1 5  8 0 1 6  0 6 9 9 7 6 8 4 8 9 5 1 3  41 

k E S P I R A T O R Y  S Y 5 T E M  

LUNGS AND B R O N C H I  

TRACHEA 

U I 4 D I F F E R E N T I A T E D  C A R C I N D M A  METAST. 

h E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

SP L E E N  

L Y M P H  NODES 

THYMUS 

t I R C U L A T O R Y  S Y S T E M  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  
H E P A T O C E L L U L A R  ADENOMA 
HEMANGIOMA 

B I L E  DUCT 

G A L L B L A D D E R  i COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 

F I B R O S A R C O M A  
RECTUM 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

~NDOCRINE ~ Y S T E P I  

P I T U I T A R Y  

ADRENAL 

CARCIHDMA,NOS 

C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 
PHEOCHROMOCYTOMA 

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

C - C E L L  ADENOMA 

I S L E T - C E L L  ADENOMA 

MAMMARY GLAND 

P E R I T O N E U M  F I B R O S A R C O M A  ~ N N N N N N N N H N N N N N N N N N N N N N N N N ~  I 

* 

t t t t t t t t t t t t t t t t + t t t t t t t t  

t t t t t t t t t t t t t t t t t t t + t t t t t  

t t t - t t t t t t t t t t t t t t t t t - t t t  

t t t t t t t t t t t t t t t + t t t t t t t + t  

t t t t t + t t t t + t t t t t t t t t t t t t t  

I t - + - t t t t t t - t t t t t t - - t - - t t t  

t t t t t t t t t t t t t t t t t t t t t t t t t  

+ + t t t + t t t t t t t t t t t t t t + t t t t  

t t t t t t t t t t t t t t t t + t t + t t t t t  

1. x 
t t t t t + t t t * + t t t t t t t t t t t t t t  

N t t t t H N N N N N N N  t t t t N N  N N + H + H .  

t t t t + t t - t - t t t t - t t - t t t t + t t  

t t t + t t t t + t t t t t t + t t t t t t + t t .  

t t + t t t t t t t t t * t t + t t t t t t t t t  

t t t t t t t t t + t t t t t t t t t t t t t t t  

t t t t + t t + t t t t t t t t t t t t + t t t t  
X 

t t t t t t t t t t t t t t t t t t t t t t t t t l  
X 

t * t + + + t + t + t t + t t + + t t + t t + + t  

+ t + - t t t t + t t t t t t t t t t t t t t t t  

I 
t t - - t - t - t t t t t t t t t - t - t - - t - I  

t t t t t t t t t t t t t t t t t t t t t t t t t  
X 

X 

- t t t t t + t t t t t t t t t t - t t t t t t t  

- - - t t t - t + - t t - + - - + - t + - + t t -  

I t t t t t t t - t - t t t t - t t - t t t t t t t  
X 

I 1. 

M U L T I P L E  ORGANS NOS N N N N N N t l N N N N N N N N N N N N N N N N N N ~  MALIG.LYMPtl~I~, ~::~~~E:::E 1 M A L 1 G . L Y M P  . X X 

T E S T I S  t t + t + t t t t + t t + t + + t * + t + + t + +  

P R O S T A T E  t t + t t t + t t t t t t t t t * t t t t t t t t  

NERVOUS S Y S T E M  

B R A I N  / t t - t t t t t t + t t t t + t t t t t t t t t t  - 
: I10 T I S S U E  I N F O R M A T l O N  S U I M I T T E D  

c :  NECROPSY.  NO H I S T O L O G Y  DUE T O  PROTOCOl  

B :  NO NECROPSY PERFORPIED 

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  TUMOR I N C I D E N C E  
H:  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A N I M A L  M I S S I N O  

A :  A U T O L Y S I S  
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A N I M A L  1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 '  
NUMBER 

WEEKS ON 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0  
S T U D Y  

1 9 91 01 0 1  1 11 11 2 1  21 2 31 3 31 41 4 1  41 5 51 5 
2 3 1  11 2 1 21 31 11 2 3 11 2 31 I I  2 1  31 1 21 3 

7 I 0 81 81 8 9 1  71 5 1  51 5 6 1  41 4 41 PI 81 81 6 81 
1 9  9 1 3 1 3  9 1 0 1 9 1 2 1 s  2 1 5 1 3  3 4 1 9  9 3 9 1 9  

LUNGS AND B R O N C H I  l t t t t t t t t t t t t t t t t t t t t t t t t t l  
U N D I F F E R E N T I A T E D  CARCINOMA M E T A S T  

TRACHEA t t t t t t t t t t t t t t t t t t t t t t t t t !  

6 1  6 6 1  7 7 7 
I I  2 31 1 2 3.. 

1 9  1 1 2  5 5 .  
1 ' 9  7 a 1 9  

I 
BONE MARROW t t + t t t t + t t + t + t t t - t t t t t t t t  

S P L E E N  + t - t + t t + t + + t * + + t t + t t t t + t t  

L Y M P H  NODES + * + + + + + + + + + + + t + t + + + + t t + t t  

THYMUS - - t + t - - t - t t t t t - , t t - - -  t t t - t  

H E A R T  t t t t t + t t t t t t t t t t t t * t t t t t t ~  

S A L I V A R Y  G L A N D  t t - t + t t t t t + t t t t t t + t t t t t t t  

C I R C U L A T O R Y  S Y S T E M  

6 f G E S T I V E  S Y S T E M  

S M A L L  I N T E S T I N E  t t t t t t t t t t t t t t t t t t t t t t + t t .  

L A R G E  I N T E S T I N E  t t t t t t t t t t t t t t t t t t t t t t t t t  
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 

RECTUM t t t t t + t t t t t N t t t t t t t t t N t t t  
F I B R O S A R C O M A  

U R I N A R Y  SYSTEPl 

K I D N E Y  t t t t t + + + t t t t t t t + t t t t t t t t t .  

U R I N A R Y  B L A D D E R  t t t t t t t + t t t t t t - t t t t t t - t t t l  

E N D O C R I N E  S Y S T E M  

CAP.CIHOMA~NOS 
P I T U I T A R Y  I t - t t t + t t - t - - t t + t t t t - t - t t t  

1 

T H Y R O I D  
C - C E L L  ADENOMA 

I X  X 
X 

~ t - t t t + t + t t t t t t + t t + - t t t t t t  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

R E P R O D U C T I V E  S Y S T E M  

I S L E T - C E L L  ADENOMA 

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

t - t t t t t t t t - + - + t - t - - + - t - t +  

t t - t t t t t - t + t t t t t t t t t t t t t t  
X 

. 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 .  

+ t t t t t t t t + t t t t - t + t t t + t t t t  

t t t t t t t t t t t t t t - t t t t t t - t + t L  

I 
I 

I 
a L t  OTHER SYSTEMS I 

BODY C A V I T I E S  

P E R I T O N E U M  l 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  
F I B R O S A R C O M A  I 

M U L T I P L E  ORGANS NOS l N N N N N N N N N N H N N N N N N N N N N N N N N  
M A L I G . L Y M P H O M A .  L Y M P H D C Y T I C  T Y P E  
M A L I G . L Y M P ~ T I O C Y T I C  T Y P E  

: NO T I S S U E  I N F O R M A T I D N  S U I M I T T E O  
c :  NECROPSY,  NO H I S T O L O G Y  D U E  T O  PROTOCOL 

B: NO NECROPSY PERFORMED 

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X:  TUl lOR I H C I D E N C E  A: A U T O L Y S I S  
N :  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A N I M A L  M I S S I N G  
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TABLE €5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMP 

C A R C I N O M A  M E T A S T  

TRACHEA 

S A L I V A R Y  G L L N O  

L I V E R  
H E P A T O C E L L U L A R  ADENOMA 
HEMANGIOMA 

I 
S M A L L  I N T E S T I N E  * * + + + + , + + + + + + + * * * + t + + + + + t  

t + + A + - t + + + + - * t + t + - t - - + - + +  

4 C + t + t * t * , + S i , t t l ( - + - t t l +  

L A R G E  I N T E S T I N E  
ADENOMA, NOS 
P A P I L L A R Y  ADENOMA 

m- 
MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

NERVOUS S Y S T E M  

B R A I N  

j t + + + + + N t + + t t + t t t t t t + t t + + t /  
I 

RECTUM 
F I B R O S A R C O n A  

I 4. N  N N N  

+ t * t * t + * * + t * t * ~ * + t t t + t t + t  

+ + + * + * * t + + t t * , * + + * * + t t t t ~  

I 
+ + + + + t + + t + + + + + + t + + + + t t + + +  

P I T U I T A R Y  
CARCINOMA,NOS 

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

T H Y R O I D  
C - C E L L  ADENOMA 

I 

+ t + t + - - t + + + t - t - + t - - t + + t t - i  

+ t + t t + + * + * t + t * + + + + t + t t t + +  

P E R I T O N E U M  F I B R O S A R C O M A  / 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 L  OTHER SYSTEMS I 
I 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 
A N I N A L  
NUMBER 

WEEKS ON 
STUDY 

I I k E S P I R A T O R Y  S Y S T E N  

LUNGS AHD B R O N C H I  . . . . . . . . . . . . . . . . . . . . . . . . . .  
U N D I F F E R E N T I A T E D  C A R C I N O M A  METAST. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  'I TRACHEA 

I I H E N A T O P O I E T I C  S Y S T E M  

BONE NARROW . . . . . . . . . . . . . . . . . . . . . . . . . .  

SP L E E N  t + + * + + + + + + + + + + + + - + + t + + + t + +  

LYMPH NODES + + t + + + + + + + * + + + + + + + + + * + + + t t  

t t * - - t - - + + t * + - - + - + - - , - - + + - -  THYNUS 

I 

C I R C U L A T O R Y  S Y S T E N  

HEART j t + * t t t t - t + t + + + + t + + + t + + + + + + +  

b I G E S T I V E  S Y S T E N  

S A L I V A R Y  G L A N D  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

G A L L B L A D D E R  & COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 
S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
ADENOKA.  NOS 
P A P I L L A R Y  ADENONA 

R E C T U N  
F I B R O S A R C O N A  

I * t * + * t + + + + t + + t + + + + + + + t + + + t  127 i ' 
L I V E R  

H E P A T O C E L L U L A R  ADENOMA 
H E N A H G I O N A  

N N N N N N N N t N N N N t N N + N N N N N N N N + *  

+ + + t + t + + + + + + + + + - - + + + + + t - + + +  

t t t + t t t - + t t t t + t + t t t + t t + t t + +  

+ t t + t t + t t t t t t + * + t t + + t t t t t t +  

t t * t * t t t t + t t t t * t + t t + t t * + t t +  

+ + + + t + + + + + + + + t t + + + t + + t + + t t ~  

E3 
+ N t + + + + + + + + N t + t + t + + + + + + + t t +  

- +  t + t + + + + t + t + + + + + + t + + + + + t + +  + I  127 1 
t t + + + t t + t + t + + + + + + + t t + t t + + t + ! l 2 4 1  

U k l l i A K T  b Y b l t n  

K I D N E Y  

U R I N A R Y  B L A D D E R  

PHEOCHRONOCYTDNA 

C - C E L L  ADENONA 
T H Y R O I D  

P A R A T H Y R O I D  

P AP!CR E A T  I C IS L ET  5 

R E P R O D U C T I V E  S Y S T E N  

I S L E T - C E L L  ADENONA 

N A N N A R Y  GLAND 

T E S T I S  

[+I + + + t + + + - + + + t + t + t + + t t + t + + t + t  

+ - + + - + t - + + + + - + + + - -  + + - - + + + + +  
t + + t t + t + + + + t + t + - - + t + + + + - + +  

X X + 1 1 1 4 6  1 
. 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 N  

t t t t t t + + t + t + t + + t t - t t t t t t t t +  

I I I 
ENDOCRIHt S Y S T t l l  I 

I 

4 
P I T U I T A R Y  I + t + t t + * t + - t - - + + + - - + - + + t - - -  

CARCINDNA.NOS 

A L L  OTHER S Y S T E N S  

M U L T I P L E  ORGANS NOS 
M A L I G . L Y M P H O N A ~  L Y M P H O C Y T I C  T Y P E  

L I G . L Y M P H O N A .  H I S T I O C Y T I C  T Y P E  
X 

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 N  

P R O S T A T E  I t  t - t t t t - t t t t + t + t t t t + + - t t t + + J  I 
I I I NERVOUS S Y S T E M  

I 

B R A I N  I + + + + + t t + + - + t + t t t t t + + - t t + t + t  

BODY C A V I T I E S  

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R P I A T I O N  S U B M I T T E D  
- :  R E Q U I R E D  T I S S U E  NOT E X A N I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUXOR I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY,  NO A U T O L Y S I S ,  NO N I C R O S C O P I C  E X A M I H A T I O N  M :  A N I M A L  N I S S I N G  

B: NO NECROPSY PERFORMED 

161 Chrysotile Asbestos 



TABLE E5. 

A N I P l A L  0 
NUMBER 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN T H E  DIET  

IR CHRYSOTILE PLUS D M H  

1,2-OIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

0 0 0 0 1 0  0 0 0 1 0  0 0 0 1 0  0 D 0 0 0 0 D 0 0 0 0~ 
i i i ~ ~ ~ ~ 3 3 ~ 4 0 ~ 5 5 ~ ~ 7 7 ~ a ~ a 9 9  
1 2  3 t l 2  S I  1 2  3 1 2  3 1 2  3 1 2  3 1 2  3 1 2  J 1 

WEEKS ON 0 0 
S T U D Y  7 )  2 

81 6 

1 0  1 D 1 I I 1  0 1 0 1 0  0 D I 0  1 0  0 0 1 0  t 0 1 6 .  
0 5 1  t )  9 )  0 1  D I  01 7 1  J1 4 81 9 1  51 1 3 3 3 1 2 D 4 2 2 
7 6 1  6 1  71 7 51 31 0 1  71 0 31 PI 7 1  7 i 2 i s a a i a 4  

I 
I N T E G U I I E N T A R Y  S Y S T E M  

j + t + + + N H t t t + + t t + N + t t t t t t t t  SUBCUTANEOUS T I S S U E  
F I B R O S A R C O M A  I 

R E S P I R A T O R Y  S Y S T E M  I 
LUNGS AND B R O N C H I  ~ + t + + t + t t + + t + t t * + t + t t + t + t +  

U N D I F F E R E N T I A T E D  CARCINOMA NETAST. -  

TRACHEA + t t t t t + + t t + t + t + t + t t t + t t t t  

HFHnTOPOlETIC- 
B O N E  MARROW + * + + * - - + + t + + t + t - t + t + t + t t t  

S P L E E N  + t + + t + + + + + + + * + + + * + + t + t + t +  

L I V E R  
SARCOMA, NOS 
HEMANGIOMA 
HEMANGIOSARCOf lA  

b 

LYMPH NODES 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  
F I B R O S A R C O n A .  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

/ + - t + - + t + t t + t t + - + - + - t - + t + t  

i 

+ + + t * + + + + t + t * + t t t t t t t + t + t  
X 

- + - + - * + - - t t + - t + - + t + + t - t + -  

H E A R T  j t + + t + t t + t t t + t t t + t + t t + t t t t  

D I G E S T I V E  S Y S T E M  I 
S A L I V A R Y  G L A N D  t t + + t + t + + t + + + t + t + + + t t + t t t .  

X 
P A H C R E A T I C  I S L E T S  / t * t + + + t t t t t t t t t + t t t t t t t t  

I S L E T - C E L L  ADEHOMA 
I S L E T - C E L L  C A R C I N O I I A  ! 

G A L L B L A D D E R  k COflMON B I L E  DUCT I M N N N N N t N N N N M N M N N N H N N N t N N K. 
P A N C R E A S  * + + + + + + + + + + + t + t t + t + + t + t t t  

ESOPHAGUS ~ + + * + + + + + t t + t + t - t + + t + + t t + t  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

P 

+: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O H  S U B M I T T E D  
- :  K E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C: NECROPSY,  NO H I S T O L O G Y  DUE T O  PROTOCOL 
X :  TUHOR I N C i D E N C E  A :  A U T O L Y S I S  
H :  NECROPSY,  NO A U T O L Y q T 9 .  tJn Y I C R l l S C O P I C  E X I I < I ! 4 A T I O N  II: A N I M A L  ? , I S S I H G  

B :  NO NECROPSY PERFORMED 

t + + + + + + + * t + + t + + t + t + * + t t t t  

+ * + + t + + + t + + + t + t + t t + t t + t t t  
~ 

Chrysotile Asbestos 

C O R T I C A L  C A R C I N O M A  
PHEOCHROMOCYTOMA 
PHEOCHROMOCYTOIIA, M A L I G N A N T  
NEUROBLASTGMA 

C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA. NOS 

162 

X 

X X 

t t t + + t + t t t t + + + + + + t t + t t + t t  

X 

t * t t - t + + t - + - + t - - t t + - t t - - +  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

. N N N N N N N N N N N  N N N N H N N N H N N N N N ' .  

+ + + + + + + + + + * + + * + + * + * * + t + t t  

. . . . . . . . . . . . . . . . . . . . . . . . .  



A N I b l A L  
NURBER 

P 
STUDY 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 1  1 2  2 2 3 3 3 4 4 4 5 5 5 6 6 7 1 7  7 8 8 ' 8  

2 3 1 2  3 l L 3 l . 2  3 1 1 2  31 1 2  3 m 1 TloTTloT6-T 0 -6n-T - 
7 1 2  o 5 i 9 o i o  0 1 7  3 4 a 9 5 1 1  3 1 1 3  1 1 2  0 1 4  

1 7  1 2  1 3 1 1  8 1 1  8 q+ 

t 8  T I S S U E  EXAPI INED M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C: NECROPSY, NO H I S T O L O G Y  D U E  T O  PROTOCOL 
X :  TUMOR I N C I D E N C E  A :  A U T O L Y S I S  
N: NECROPSY.  NO A U T O L Y S T S .  NO ! l I C R O S C O P I C  E X A M I N A T I O H  M: ANIP IAL  P i I S S I N G  

B: N O  NECROPSY PERFORMED 

B R A I N  
SARCORA, NOS 

R U S C U L O S K E L E T A L  SYSTEPI 

RHABDOMYOSARCOMA 
M U S C L E  

BODY C A V I T I E S  

P E R I T O N E U M  

163 

I t t l I t i t t t * t t + t t t t t C t t t t t  

I N N N N N N N N N U N N N N N N N N N N N N N N N  
I I 

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  

Chrysotile Asbestos 

M U L T I P L E  ORGANS NOS 
R A L I G . L Y M P H O M A .  L Y R P H O C Y T I C  T Y P E  

I 
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 I  

X 



TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS D M H  
A N I M A L  

9 0 0 0 1 1 1 2 2 2 5 3 ~ 4 4 5 5 5 6 6 6 7 7 7 ~  
3 1 1 2  J 1 2  3 1 2  3 1 2  1 2  3 1 2  J 1 2  3 

NUMBER 

STUDY 9 1 1 ’ 2  2 9 1 6  7 5 6 1 8  8 9 9 9 1 0  9 0 2 1 9  7 
p- a-lao~la‘a~~-aool‘~’-a’D~-aaa- 1 2  3 1 

4 7 6 2 

SUBCUTANEOUS T I S S U E  
F I B R O S A R C O M A  

A E S P I R A T O R Y  S Y S T E M  

LUNGS AND B R O N C H I  
U N D I F F E R E N T I A T E D  CARCINOMA METAST. 

TRACHEA 

i l E M A T O P O I E T I C  S Y S T E N  

BONE MARROW 

S P L E E N  

t + t A t t t A t t t t t t t t t t t t t t t t t  

‘ t t t A t t t A t t t t t t t t t t t + t t t t t  

t t t A t t t A t t t t t t t t t t t t t t + t t  

t t t A t t t A t t t + t + t t t t t t t t t t t  

t t t A t t t A t + + t t t t t t t t t t t t t +  

t t t A - t - A + t - t t t t + t - - t t t + t -  

F I B R O S A R C O M A ,  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

t - - A t t t A t - - t t - - - t - t - - t t t t  

1 
MAMMARY G L A N D  N H N A N N N A  N N N N N N N N N  N H N N N N N  

L I V E R  
SARCOMA, NOS 
HEMANGIOMA 
HEMANGIOSARCOAA 

B I L E  DUCT 

T E S T I S  

P R O S T A T E  

E P I D I D Y M I S  
ADENOMA. NOS 

t + + A t t t A t t t t t t t t t t t t t t t t t  

t t t A t t t A t t t t t t t t t t t t t t t t +  

t + t A t t + A t + t + + t t t + + t + + + + + +  

t t t A t + t A - t t t - t t t t t t t t + t + t  

N N N A N N N A N N N N N N N N N N N N N N N N N  ! I 

I .  
GALLBLADDER COMMON BILE DUCT . N N N A N N N A N N n e  N N t N N t N N N N N t N N. 
PANCREAS - t t A t t t A + t t t t t t t t t t t t t t t t  

ESOPHAGUS t t t A t t + A t t + t + t t t t t t t t t + t t  

STOMACH ] t + t A t t t A t t t t t t t t t t - t t t t t t  
SQUAMOUS C E L L  P A P I L L O M A  i 

S M A L L  I N T E S T I N E  t t t A t t t A t t l t t t t t t t - t t + t t t  

L A R G E  I N T E S T I N E  I t t + A t t t A t t t t t t t t t t - t t t t t t  
P A P I L L O M A ,  NOS 
F IBROSARCOMA,  M E T A S T A T I C  

P A P I L L A R Y  ADENOMA 
R E C T U M  t + t A + N t A t t t t t t t + t t N t t t + t N l  

U R I N A R Y  S Y S T E M  

K I D N E Y  t t t A t t t A + t t t t t t + t t + t + t + t t  

U R I N A R Y  B L A D D E R  + t t A t t t A t t t t t t t t t t t + t t t t t  

E N D O C R I N E  S Y S T E M  

’ II0 T I S S U E  I I I F O R I I A T I O 1 I  5 U n n I T T E D  

C i  A .  A U T O L Y S I S  

R :  NO NECROPSY P E R F O R l l E D  

NECROPSY,  PO H I S T O L O G Y  D U E  T O  PROTOCOL 
I :  TISSUE E x m I i i r o  MICROSCOPICALLY 

HI  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAPIIIIATIOII n: AIIIMAL PIISSIIIG 

- I  R E Q U I R E D  T I S S U E  HOT E X A M I l l E O  M I C R O S C O P I C A L L Y  
X:  T U l l O R  I l l C I D E l l C E  

ADRENAL ( t t t A t t t A t t t t t t t + t t + + + t t + + )  
C O R T I C A L  ADENOMA I X 
C O R T I C A L  C A R C I N O n A  X 
PHEOCHilOMOCYTOMA 
PHEOCHROMOCYTOAA. M A L I G N A N T  i 
NEUROBLASTOMA 

C - C E L L  ADENOMA X 
C - C E L L  C A R C I N O M A  

T H Y R O I D  + + + l t + t A t t t t t t t - t t t t t t t t -  

P A R A T H Y R O I D  t t t A - t + A , t + t t t t - t ~ - t t t - - -  
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
A N I M A L  
NUNBER 

S T U D Y  
P 

0 1 1 1  1 1  I 1  I 1  1 1  1 1 1 1  1 1  1 1  I I I  1 1  1 I f  

J 1 2  J 1 2  J 1 2  31 1 2  1 21 J I  I I  2 J 1 2 1 3  1 1 2 & , .  
9 0 0 0 1 1  1 2  2 2  J 3 4 1 4 1 4  5 5 5 6  6 1 6  7 7 7 8 

9 1 2  2 9 6 7 5 6 6 1 8  9 9 9 1 0 1 9 1 0  2 1 9 1 7  4 1 7  8 1 2  
T77T-TTTT-T-n-T O T m T T T n  DI 0 

1 

+ I  T I S S U E  E X A M I l l F O  N I C R O S C O P I C A L L Y  I 110 T I S S U E  I t l F O R I l A T I O I I  S U n f l I T T E O  
-: R E Q U I R E D  T I S S U E  NOT E X A M I l l E O  M I C R O S C O P I C A L L Y  C:  NECROPSY. PO HISTOLOGY D U E  TO PROTOCOL 
X l  TUl lOR I I I C I D E I I C E  A :  A U I O L Y S I S  
H I  NECROPSY, NO AUTOLYSIS, NO M I C R O S C O P I C  E X A M I I I A T I O I I  M: A l l I p l A L  M I S S I l l C  

n: HO HECROPSY PERFORMED 

0 4 7 1 4 J 9 6 1 1 3  5 0 9 1  6 1  51 8 9 9 7 1  7 9 1  5 D I  L 

165 

B O D Y  C A V I T I E S  

P E R I T O N E U M  
F I B R O S A R C O M A  

A L L  OTHER S Y S T E M S  

P I U L T I P L E  ORGANS NOS 
M A L I G . L Y M C H 0 M I .  L Y M P H O C Y T I C  T Y P E  

HONA. H I S T L Q C Y T I C  T Y P E  

Chrysotile Asbestos 

I 
N N N A N N N A N N N N N N N N N N N N N N N N N l  

I I 

I 
I H N ~ A N N N A N N N N N N N N N N N N N N N N N  



TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR  CHRYSOTILE PLUS D M H  
A I I I P I A L  
NUMBER 

WEEKS ON 
STUDY 

I !  I I 2  2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 1 2  2 2 2 
81 81 91 91 0 1  01 01 11 I! 1 ;  21 2 21 31 31 31 41 4 41 5 1  51 51 6 6 6 

1 21 3 I I  21 3 1  I I  2 1  3 1  I I  2 1  31 ! I  21 31 I I  2 1  31 1 2 3 
1 O O O O O l l l O O O O O O O l O I O O O O O l  

I 01 9 1  9 8 1  91 81 1 1  II 21 8 1  6 1  91 9 1  7 1  51 31 01 91 I /  91 6 1  21 9 51 O !  

TRACHEA ( + t + + t + + t t + + t + + t + t + + + t t + - +  
I 

H E M A T O P O I E T I C  S Y S T E M  
I 

t + + + t t + - t + t t - + * t t t + t t + - -  + -  
t + + + + + + + + + + + t t * + + + t t + * t t t  

LYMPH NODES 
C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  
F IBROSARCOf lA .  M E T A S T A T I C  

THYMUS 

+ + t t + + + t + + t t + t t t t t t + t t t t t i  

+ + .  
- - t + - - - - + - + - - + + - - - - - - + -  

H E A R T  / t t t t t + + t t t t t + t t t t t t t t t t + +  
I 

D I G E S T I V E  S Y S T E M  

*I + t + t + + t + t t + t + + t + + + + + t + t  I t  
B I L E  DUCT 

G A L L B L A D O E R  & CONNON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

S T 0 M A C H 
SOUANOUS C E L L  P A P I L L O M A  

+ + + + t t + + + + + + + t t t + + + t + + + t +  

N N N N + N N N N N H N H N N N N N H H H N H N '. 
t + t + + + + + + + t + t + + t + t * t t + t + t  

+ + + + t + t + + * + t - t + + t t t t t t + t +  

t + t + t + t t + t + t + t t t + + t + t t t t t  

L A R G E  I N T E S T I N E  i t t t + + + t t + t t t t t + t t t + + t + + t t  
P A P I L L O M A ,  NOS 
F I E R O S A R C O R A .  M E T A S T A T I C  

U R I N A R Y  SYSTEf l  

K I D N E Y  + + * + + + + t + + + + t t + t t t + t + t t + +  

U R I N A R Y  B L A D D E R  ~ t + + + t + t + + t + + + t t t t + t t t t + t t  
I 

E N D O C R I N E  S Y S T E M  

PHEOCHROMOCYTOMA, M A L I G N A N T  
NEUROBLASTOMA 

C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA. NOS 

X 

+ t t t t t t + t + t t + t t t + t t t t t t - t  
X 

t + - , t t - t t t - t t t t t t - - t - + t - +  
X 

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENONA 
I S L E T - C E L L  C A R C I N O N A  

R E P R O D U C T I V E  S Y S T E N  

MAMMARY GLAND 

T E S T I S  

P R O S T A T E  

E P I D I D Y M I S  
ADENOflA. NOS 

t t t * + t t + + + t ~ t t t + t t * t t t t t t  
X X 

. 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 .  

+ + + + + t + + + t * + + t * + + + t + t t + * +  

+ + + + + + * - + t -  + t +  - - t * +  + t - t t +  + 

* I  T I S S U E  E X A f l I l l E D  N I C R O S C O P I C A L L Y  : 110 T I S S U E  I t I F O R I I A 1 1 0 1 1  S U l l t l l T T E D  
-: R E Q U I R E 0  T I S S U E  NOT E X A M I l l E O  M I C R O S C O P I C L L L Y  C j  NECROPSY,  NO H I S T O L O G Y  DUE T O  P R O I O C O L  
X :  TUl lOR I I I C I D E I I C E  A .  A U T O L Y S I S  
H I  NECROPSY, NO A U T O L Y S I S ,  H0 N I C R O S C O P I C  E X A H I N A T I O N  N: A I I I N A L  M I S S I I I G  

B t  M O  NECROPSY PERFORMED 
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TABLE E5. M A L E  HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
AI1 I M A  L 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 '  

T T m m ~ T T T n T r T E T T 7  
8 1 8 1 9  9 1 0  0 1 0  l I l ! I / Z 1 2  2 3 3 3 4 
2 1 3 1 2  3 1 1  2 1 3  1 1 2 1 3  1 1 2  3 1 2  3 1 1  

01 9 1  9 81 9 8 1 1  1 1  21 81 6 1  9 9 7 5 31 01 
9 1 9  0 1 5  2 1  6 1  3 7 1  8 6 1  3 6 1  I I  2 1  2 1  6 

NUMBER 

S T U D Y  

4 4 5 5 5 6 6 6 
2 3 1 1  2 1 3  1 2  3 

9 1 1  9 6 1  2 9 5 0 1  
2 3 1 7  8 1 7  2 9 

I NERVOUS S Y S T E M  

B R A I N  ~ t t t t t - t t t t t + t t t t t + t t t + + t t  
SARCOIIA. NOS I X 

M U S C U L O S K E L E T A L  S Y S T E M  

I 

F I B R O S A R C O H A  I 
I BODY C A V I T I E S  

P E R I T O M E U M  / H N H N N N N N N N N N N N N N N M N N N N N N N ~  

A L L  OTHER S Y S T E i l S  

N U L T I P L E  ORGANS NOS / N N H N ~ N ~ N N N N N N ~ N N N N ~ N N N N N N I  
M A L I G . L Y M P H O M A .  L Y N P H O C Y T I C  T Y P E  1 
M 4 L I G . L Y P l P H O  M A .  H I S T I O C Y T I C  1 Y P E  I X 

: 110 T I S S U E  I I I F O R I l A T I O 1 I  S U n M l T T E O  
C: NECROPSY,  MO H I S T O L O G Y  D U E  TO PROTOCOL 

8 1  NO NECROPSY PERFORMED 

I :  T I S S U E  E X A P l I f l r O  M l C R O S C O P l C A l L Y  
- I  R E Q U l R t O  T I S S U E  HOT E X A M I l l E O  M I C R O S C O P I C A L L Y  x: i u i i a R  IIICICEIICE A :  A U T O L Y S I S  
H :  NECROPSY. H0 A U T O L Y S I S ,  NO M I C R O S C O P I C  EXAf l I l lAT ION H: A l l I M A L  MISSIIIG 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 

NUnBER 7 7 7 1 8 1 8  8 1 ;  9 1 9  0 0 0 1 1  1 1 1 2  2 2 3 
1 1 2  3 I I 2 1 3  1 2  3 1 2  3 1 1  2 3 1 2  3 1 1  

1 1 1 1 5  1 1 0 1 7  3 0 9 1 7  0 1 7  0 0 1 1  0 0 2 1 5  STUDY 
WEEKS ON 1 0 0 1 1 0 1 1 0 0 1 0 1 1 1 1 1 0 0 0 0 1 1 1 1 0 '  

3 3 4 4 1 4  I 
2 3 1 2  3 1 

7 8 1 0 1 0  9 

A N I M A L  2 2 2 2 2 2  2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 1 3 J r  

31 4 3 6 1  4 1  1 0 1 5 1  7 31 7 5 41 4 6 5 0 1  3 5 

t t t t t t t + + t t t * t + t t t t t t t t t t  

t - + t t t t t * + t + + - t + t t t + t t t - t  

9 2 1 1  2 3 -  

1 N T E G U N E N T A R Y  SYSTEFI  
I 

( t t t t t t t t t t t t t t t t t t + t + t t + t  I 
SUBCUTANEOUS T I S S U E  

F I B R O S A R C O M A  

R E S P I R A T O P Y  S Y S T E M  

LUNGS AND B R O N C H I  I t t t t t t t t t t t t t + t t t t t t t t t + t  

TRACHEA ~ t t t t t t t + t t t t t t t t t t + t t t t t t  

U N D I F F E R E N T I A T E D  CARCINOMA METAST. X 

I 1 

LYMPH NODES 
C - C E L L  C A R C I y O M A .  N E T A S T A T I C  
F I B R O S A R C O N A ,  M E T A S T A T I C  

THYNUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

t t + + t + t * + t t + + t t t t t + + t t t t  

t + t - - - - - - * - - - - - t - t t t + t t - -  

t t t t t + + t + t * + t t t t t + t t t t t t t  

t - + t t t t t t t t t t t t t t t t t + - t t t  

t t t t t t t t + t + t + t t t t t t t t t t t t  

I 

B I L E  D U C T  

GALLBLADDER 8 c o m o n  BILE DUCT . 
P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

SQUANDUS C E L L  P A P I L L O M A  

+ t t t t + t t + t + t t t t t t t t t + + t t t ~  

N N N N H N n N N N N H N H N + N N N n n t H N N .  

t - t * t - + + t t t t t t t t t t t t t t t - t  

+ t t t t + t t t t t t t t t t + t t * t t t t t  

t t * t t t t t t + t t + t t t t + + t + t t t t  

t t t * + + t t t * + t t * t t t t t t t t t t t  

L A R G E  I N T E S T I N E  / t + t t t t t + t + + + + + t + t t t t t t + t t  
P A P I L L O N A ,  NOS I 
F I B R O S A R C O i l A ,  N E T A S T A T I C  

- t t t t t t t t t t t t t t t + t t *  RECTUM 

I P A P I L L A R Y  ADENOnA 

U R I N A R Y  S Y S T E M  

: II0 T I S S U E  I N F O R M A T I O I I  S U I M I T T E O  
C:  NECROPSY,  NO H I S T O L O G Y  DUE T O  PROTOCOL 
A :  A U T O L Y S I S  

81  NO NECROPSY PERFORNED 

+, T I S S U E  E X P M I N E D  P I I C R O S C O P I C A L L Y  
-: R E Q U I R E D  T I S S U E  NOT E X A M l l i E D  P I I C R O S C O P I C A L L Y  
x :  T U l l O R  X l i C I O E N C E  
H I  NECROPSY, NO A U T O L Y S I S ,  NO N I C R O S C O P I C  E X A N I N A T I O N  M :  A l l I M A L  M I S S I N G  

C A R C I N O N A ~ H O S  
ADENONA, NOS 

C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N D N A  
PHEOCHRONOCYTOPIA 
PHEOCHROMOCYTONA, N A L I G N A N T  
HEUROBLASTOMA 

ADRENAL 

T H Y Z O I D  C - C E L L  AOENONA 
C - C E L L  CARCIHONP 

ADENONA, H05 
P A R A T H Y R O I D  

Chrysotile Asbestos 

t t t t t t t + t t t t t t t + + t t t t t t t t l  

X ' i  
~ - t t + t t + + t - t + t t t + t t t  1 

I 

t t - t + - t + + - - + - + - + + - - + t t t t -  
x .  
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MAi l f lARY G L A N D  

T E S T I S  

P R O S T A T E  

~ N N N N N N N N N N N N H N N H N N N N H  N N N K .  

+ t + + + t + + + * + + + + t + t t t t t t t + t  

+ + t i t + * + - t t t * t t t t + + t t t t t t  



TABLE E5. M A L E  HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
A N I I l A L  2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 '  
NUMBER 7 7 7 a l a  a l 9  9 9 o o 0 1 1  1 1  2 2 2 3 3 3 4 4 4 5 

WEEKS ON 1 0 0 I 1 ~ 1 1 0 0 1 0 1 1 1 1 1 0 0 0 0 l 1 1 0 '  
1 2  3 1 1 2  3 1 1  2 3 1 2  3 1 1  2 3 1 2  3 1 2  3 1 2  3 1 

1 1 5  1 0  7 3 0 9 7 1 0  7 0 0 1 0  0 2 1 5  7 8 1 1  0 9 
3 4 3 6  4 1 0  1 5  7 3 7 1 5  4 4 6 5 0 1 3 5 9 2  2 r .  

S T U D Y  

NERVOUS S Y S T E M  

B R A I N  
SARCOMAs NOS 

M U S C U L O S K E L E T A L  S Y S T E N  

RHA0DOMYOSARCOMA 
M U S C L E  N H N H H N H N H H N H N N N N N N N H ~ N H H H  

P E R I T O N E U M  ~ N N N H ~ N H H N N H N ~ ~ N N ~ H ~ H H H H N N  

M U L T I P L E  M A L I G . L Y M P H O M A ,  ORGANS NOS L Y M P H O C Y T I C  T Y P E  / N H n N . * r a N n N n N u . a N n N n . n n N N i  

BODY C A V I T I E S  

F I B R O S A R C O M A  

A L L  OTHER S Y S T E M S  

f i A L I G . L Y I . l P H O M A .  H I S T I O C Y T I C  T Y P E  I 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
A N I M A L  3 3 3 3 3 J 3 3 3 3 3 3 3 3 4 4 4 4 4 4 ~ 4 4 4 4  

WEEKS ON 0 0 0 0 0 1 0 1 0 b 1 ~ 1 0 I D l 0 0 1 0 0 0 0 ~ ~  

NUMBER 

STUDY 

5 1  51 b j  ( 1  6 7 j  7 1  7 1  a a1 81 91 e l  91 0 1  0 1  0 1  i I  I I  I I  z I  2 1  21 31 3 

5 1  P I  4 1  21 7 o /  9 1  1 j  4 2 1  II o I  i j  81 o j  9 1  o /  ,I a l  o I  81 T I  a l  I I  3 

1  21 3 1  21 31 1  21 31 I I  2 1  31 I I  2 1  31 I I  2 1  3 1  1 1  2 1  31 I I  

SUBCUTANEOUS T I S S U E  
F I B R O S A R C O M A  

R E S P I R A T O R Y  SYSTEPl 

LUNGS AND B R O N C H I  
U N D I F F E R E H T I A T E D  CARCINOMA METAST. 

TRACHEA 

t t t t ~ t t t n t t t t t t t + A t t H I 1 I 1 /  
I 

1 
t t t t t + t t + + + t + + + + + A t + + + + + + l  

t 
t t t + t t t + + t t + t t + + t A * t + + t + t l  

I 
t t + t - t t t - t + t t + t + t A * t + t t + t  

t + t + t + t t t t + t + t + t + A + * + + + + t  

C - C E L L  C A R C I N O M A ,  M E T A S T A T I C  
F IBROSARCOMA,  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I O E S T I V E  S Y S T E M  

X  

t - t t t t t t t - t t - t t - t A - - t t t t -  

t t t + t t t t t t t t t t + t + A t + t t t t t  

L I V E R  
SARCOMA, NOS 
HEMANGIOMA 
HEMANGIOSARCOMA 

B I L E  DUCT 

G A L L B L A D D E R  I COPVlON D I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

P I T U I T A R Y  
CARCINOMA,NOS 
ADENOMA, NOS 

t t +  + + t t  + t + t t t +  + + + A  + + + t +  t t l  
X I 

t + + + + t * t t t t t t t t t t A t t + t , t +  

N N N t N +  N N N N N N N N N N N A N N N N  N N K .  
t t t t t t + t + + t t - + t t t A t t t + t t t  

+ t t t t + t + t t + t t t t t t A t t + t t t -  

ADRENAL j + t + - t t t t t t t t t t t t t ~ t t t t + t +  
C O R T I C A L  ADENOMA X  
C O R T I C A L  CARCINOMA I X 
PHEOCHROMOCYTOMA I X X 
PHEOCHROMOCYTOMAr M A L I G N A N T  
NEUROBLASTOMA 

STOMACH I t * t t t t t t t t t t t t t t t A t t t t t - t  
SQUAMOUS C E L L  P A P I L L O M A  K. 

S M A L L  I N T E S T I N E  t t t t t t t t t t t r t t + t t A t t * t r - *  

L A R G E  I N T E S T I N E  t t t t t t t t t t t t t t + t t A t t t t t - t  
PAPILLO!IA. NOS 
FIBROSARCOMA,  M E T A S T A T I C  X 

RECTUM 
P A P I L L A R Y  ADENOMA 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

- 
' II0 T I S S U E  I N F O R M A l l O l l  S U n r i I l T E D  

CI N E C R O P S Y ,  NO HISTOLCGY DUE T O  PROTOCOL + I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
A :  A U T O L Y S I S  -: 

X:  TUIlOR I I l C I D E t I C E  
NC NECROPSY. NO A U l O L Y S I S ,  NO ?llCROSCOPIC E X A M I N A T I O N  M: A l l l n A L  M I S S I N G  B8 NO NECROPSY PERFORMED 

R E r ) U I R E O  T I S S U E  N O 1  E X A M I l l E D  M I C R O S C O P I C A L L Y  

t t + t t t + t t + t ' + t t t t t A t t t t t N t l  
I 

t t t + t t t + + + + t + + + t t A + + + t ~ t +  

t t t t t t t t + t t * t t t + t A t t t t t + t  
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P A R A T H Y R O I D  
L D E N W .  NOS 

I S L E T - C E L L  ADENOflA 
I S L E T - C E L L  CARCINOf lA  

P A N C R E A T I C  I S L E T S  

A E P R O D U C T I V E  S Y S T E M  

MAMMARY O L A N D  

T E S T I S  

P R O S T A T E  

E P I D I D Y M I S  
ADENOMA, NOS 

I70 

t - t - + t + - - t + - t + - t + A - t + - + t -  

+ t t + t + t t + t t + - + t + t A t t t t + t +  
X X 

N N N  N N  N N N H N  N N  N N H N N A N N  N N N  N N .  

+ t t t * t t t t t ~ t t t t t t A t t t t t t t .  

t t t + + t + t t t + t t t t t t A t t t t t t t .  

N N N N N N H N H N N N N N N N N A N N N N N H N  



A N I M A L  
NUMBER 

W E E < S  ON 
STUDY 

3 1 3 1 3  3 3 3 3 3 3 3 3 3 J 3 4 4 4 4 4 4 4 4 4 4 4 
5 1  51 6 1  6 1  6 7 1  7 1  7 1  8 81 81 9 1  9 1  9 0 1  0 0 1  1 11 1 1  2 21 21 31 3 

0 0 0 0 0 1 0 1 0 0  ! 1 1 0 1 0 1 0 0 1 0 0 0 0 ~ ~  

9 1  7 1  11 3 9 6 1  DI 1 2 6 0 1  81 9 1 0 0 0 7 1  2 1  91 1 9 1 4  5 9 
5 1  9 1  41 z /  7 0 1  91 ii 4 2 1  1 1  o I  i a o /  9 0 i I  a1 0 a 7 1  a i i  3 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : 110 T I S S U E  1 H F O R P I I T I O I I  S l J n M l T T E D  
-: R E Q U I R E D  T I S S U E  H O T  E X A M l t l E D  M I C R O S C O P I C A L L Y  C: NECROPSY.  H0 HISlOLOGY D U E  TO PROTOCOL 
X:  TUllOR I I I C l D E H C E  A: A U T O L Y S I S  
M r  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A l l I n A L  N I S S I H G  

B: NO NECROPSY PERFORMED 

N t % V O U S  S Y S T E i l  

B R A I N  SARCONA, NOS 

M U S C U L O S K E L E T A L  S Y S T E M  
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+ + + + + + + + + + + + + + + + + A + + + ~ + - + l  
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M U S C L E  ~ H N N N N N N N N N N N N N N N N A N N + N N N N  
RHABDOMY0SARCOMA 

BODY C A V I T I E S  

M U L T I P L E  ORDANS NOS 
M A L I G . L Y M P H O M A ,  L Y N P H O C Y T I C  l Y P E  
M A L I G . L Y M P H O M A .  H I S T I O C Y T I C  T Y P E  

N M N N N N N N N H N N N N N N N A N N H N N H N l  
I 



TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) I R  CHRYSOTILE PLUS DMH 

F I B R O S A R C O M A  

C - C E L L  C A R C I N O M A .  M E T A S T A T I C  
F I B R O S A R C O M A .  M E T A S T A T I C  

THYMUS 

C I R C U L A T O R Y  S Y S T E I I  

+ + t + + + + t + + + + * + t + t t + + + + - + t  

t + t + + + + * + + t + + t + + + t + + + * t + +  

I 

+ t + + - - t t - - t t + + - t + t - - t - - - t  

H E A R T  ~ * t t + + + t + t + t + t t * + t t t t t + + t t I  

I 
t t + t + + t + t + t t t t + t * t t t + + +  

X I 
ADRENAL 

C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  
PHEOCHROMOCYTOMA 
PHEOC ROMOCYTOMAs M A L I G N A N T  
NEURO!LASTOMA 

I 

L I V E R  / + t + t t t + + + + + t t t t t + t t + t t t t +  

S A L I V A R Y  G L A N D  

SARCOMA. NOS 
HEMANGIOMA X 
HEMANGIOSARCOMA 

B I L E  D U C T  t + + + t + * * + + t * * t t t * t + + t + t + +  

G A L L B L A D D E R  a COMMON BILE DUCT . N H N N N N N N N N N N H N H H N n N n + H N + N .  

PANCREAS + * + + + + + + + + t t t + + + t t + + t t + + +  

ESOPHAGUS + * * + + * + + + + + + t + t t * * + + + t t t t  

STOMACH I t + t + + t t t + + + * + t + t + t + t + + t t t  

SMALL I N T E S T I N E  + + + + t + + + * + * + * + + t t t t t + + + + +  

L A P G E  I N T E S T I N E  I t t + t t + + t t t t t t t t t + + t t t t t t t  

SQUAMOUS C i L L  P A P I L L O n A  X 

P A P I L L O M A ,  NOS 
F I B R O S A R C O M A .  M E T A S T A T I C  i I t t N t + t t t t + t + t t t + t t t t N t t t +  

RECTUM 
P A P I L L A R Y  ADENOMA 

I 
U R I N A R Y  S Y S T E M  

K I D N E Y  ~ ~ + t t * t + + t t t + t t t t t t t t t + t + t t ~  

U R I N A R Y  B L A D D E R  + t t + t t + t t + + t + t t + t t t + t t + + t  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  I - - t t - + t + + t t + - - t t t - t - - t - t t  
CARCINOMA.NOS I 
ADENOMA. NOS X 

T H Y R O I D  / t t t t - t t + + t t + + t t t + * t + t t - + + ’  
C - C E L L  ADENOMA 
C - C E L L  C A R C I N O M A  4 

r 

P A R A T H Y R O I D  
NOS 

X 
X ‘I P A N C R E A T I C  I S L E T - C E L L  I S L E T S  ADENOMA ~ t t + t t + + t t + t + + + t t + t + + t + + +  

I S L E T - C E L L  CARCINOMA 

+ t + + - - + + - - + t - - + t ” t - t + - + +  

MAMMARY G L A N D  

T E S T I S  

P R O S T A T E  

E P I D I D Y M I S  
ADENOMAs NOS 

I :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I H F O R M A T l O f l  S U I I P I I T T E D  
-: R E ‘ l U I R L D  T I S S U E  NOT E X A M l l i E D  P I I C R O S C O P I C A L L Y  C j  NECROPSY,  H0 HISTOLOGY D U E  TO PROTOCOL 
X :  TUflOR I I I C I D E N C E  A .  A U T O L Y S I S  
H I  NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A P I l N A T I O N  PI: A l l I N A L  P I I S S I N G  

B 1  NO NECROPSY PERFORMED 

. 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.. 
+ + + t + + + + + + + t + + t + + t + + t t t t t  

* * + + + + + + + + + + t + t + + + + t t + + t +  

N N N N N N N N N N N H N N N N N N N N N N N N N ~  
X 
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TABLE E5. MALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
A N I M A L  4 4 4 4 4 4 4 4 1 4  4 4 4 4 4 4 4 4 1 4  5 1 5 1 s  5 
NUMBER J L 4  4 4 5 5 5 6 6 1 6  7 7 1 7  8 8 1 8  9 1 9 1 0 I 0 1 0  

5 5 5 
1 1  1 2  

1 1 3  l I 2 I J  1 1 2  i 3  1 2  3 1 1  2 3 1 2 1 3 1 1  2 J 1 2  3 
U E E K S  ON ' 0 1 0  0 0 0 0 I O  1 0  0 0 0 0 1 0  0 0 0 0 0 
S T U D Y  1 2  8 S 9 1 7  6 0 9 1 1 1 9 1 2  4 6 1 4  1 9  8 1 7  7 1 8 i J  i l l 1  

3 1 
1 1 1 0  

0 7 1  

+ I  T I S S U E  E X A M I M E O  t l l C R O S C O P I C A L L Y  : 110 T I S S U E  I l l F O R M A l l O l l  S U n M l I l E D  
-: R E Q U I R E D  T I S S U E  HOT E X A P I I l l E O  M I C R O S C O P I C A L L Y  C: NECROPSY,  M O  H I S T O L O G Y  D U E  T O  PROTOCOL 
X :  I U l l O R  I I I C l D E N C E  A :  A U T O L Y S I S  
N: NECROPSY, H 0  AUTOLYSISr NO M I C R O S C O P I C  E X A M I N A T I O N  M: AIIIHAL M I S S I N G  

B :  NO MECROPSY PERFORMED 

I I 1  

173 

1 0  9 1 9 1 2 1 8  3 2 1 9  8 3 1 1 9  5 1 8  2 5 1 5  7 S L  

Chrysotile Asbestos 

R F i z  
B R A I N  

SARCOMA, NOS 

M U S C U L O S K E L E T A L  S Y S T E M  

RHABDOMYOSARCOMA 
M U S C L E  

. . . . . . . . . . . . . . . . . . . . . . . . . .  

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  
I 

A A L I G . L Y M P H O I I A ,  L Y M P H O C Y T I C  T Y P E  x x  



NUNBER 

I I I 
SUBCUTANEOUS T I S S U E  I t + t N + t + + t t + + + t + t t + t + + t + t t + I  173% I 

F I B R O S A R C O M A  I I 
R E S P I R A T O R Y  S Y S T E M  I 

WEEKS ON 0 1 0  0 
6 1 5  3 S T U D Y  

LUNGS AND B R O N C H I  

TRACHEA t t t t t t t t + t t - t + + + t + + t t t t t  

U N D I F F E R E I I T I A T E D  C A R C I N O N A  METAST.  

H E M A T O P O I E T I C  S Y S T E M  

2 2 3 3 3 4 4 4 5 5 5 6 6 6 7 7 7 E ~ E 9 9 9 0 0 0  
1 2 3 1 2 3 T O T A L  

1 1  0 1 0 0 0 I O  0 1 0 1 0 0 0 0 0 1 0 0 O O T I S S U E S  
0 1 0  4 2 8 8 4 1 9 9 2 9 0 9 9 5 5 4 0 6 9 9 3 TUMORS 

5 1 1 3 5 1 8 9  1 5 l 9 9 2 3 7 + 8 3 7  

BONE MARROW 

S P L E E N  

7 u  

L Y M P H  NODES / t t + t + t t + + t t + t + t + + t + + t + + +  
C - C E L L  C A R C I N O N A ,  N E T A S T A T I C  I 
F I B R O S A R C O M A ,  M E T A S T A T I C  

G A L L B L A D D E R  & COMMON B I L E  DUCT . N N N M t t N N N t M N t N M N N N N N N M N ~ M N  

P A N C R E A S  t t t t t t t t t + t + + t + + t - + + + t + t t t  

ESOPHAGUS t + + t + t t +  + + + t + t t +  + - + + + + + t + +  

STOMACH + + t + t t + t + t t + t + t + + - t t + t t t + t  
SQUAMOUS C E L L  P A P I L L O M A  

T m u s  ~ t - + - t t + - t t - + + + - - t - - + t t + + - + ~  ' 98 1 

173N , 

167 

169 

170 
2 .  

I I I  C I K C U L A T O K Y  S Y S T E M  

H E A R T  I t  t + t + + t t + t + t t + + + t + + t t + t + + t l  173 1 

F I B R O S A R C O M A ,  M E T A S T A T I C  

P A P I L L A R Y  ADENOMA 
R E C T U M  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

,I + + t t + t t t + t t - t + f t i t t + + t + t t - 1  168 1 I DIGESTIVE S Y S T E M  

S A L I V A R Y  G L A N D  

" t  + + + + + + + N + + + t + + + + N + t t t t +'++ITt 
t t + + + t + + t + + t + t t t t t + t t + t + + +  

t + t + t + + t + + + + t + + + + t + + t + t + t t  

L I V E R  
SARCOMA, NOS 
HEMANGIOMA 
HEMANGIOSARCOMA 

C - C E L L  ADENOMA 
C - C E L L  CARCINOMA 

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENONA 
I S L E T - C E L L  C A R C I N O M A  

I 
I t  t t t + t + t + t + t t t + t t + t t t + t t t t l  173 I I 

I l l  
I ! I  

t t t + t - t - t - t t t t t - t t t - t - - t + -  

t t + t t t t t + t + t r t t + t - t t + t t t + t l  t 6 7 i  

ADENOMA, NOS 

t + - + + + - - + t t - t + t t + + - + t t t - -  1 1 2 3  + ,  1 1  

I 

MAMNARY G L A N D  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  1 173X 1 , 
+ + + + + + + t + t + + + + + * + t + + + + + t  + + { 173 } 
t + + + + t + t + + + + t + t t + + + t + t +  + + + I  I 6 5  1 
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SARCOMA, NOS 

L E T A L  S Y S T E M  

I 4 4  
I 

+ I  T I S S U E  E X A M I N E D  M I C R O S C O ? l C A L L ~  I 110 TISSUE I N F O R U A T l O l l  S U n f l I T T E D  
- 8  R E Q U I R E D  T I S S U E  NOT E X A M I f l E D  H I C I O ~ C O ? I C A L L Y  Cl NECROPSY.  H0 H I S T O L O G Y  D U E  TO PROTOCOL 

H I  N E C R O ? S Y r  NO A U l O L Y S I S ~  NO M I C R O S C O ? I C  E X A M I N A T I O N  Us A l l I l l A L  MISSING 
X I  TUfIOR I l l C l O E N C E  A I  Lorairsis 

B: NO NECROPSY PERFORPIED 

BODY C A V I T I E S  

P E R I T O N E U M  
F I B R O S A R C O M A  

M U L T Z ? L E  OROANS NOS 
M A L I O . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  
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N N N W N n N N N N N N N N N N N N N N H N N M N N  1 7 3 ~ 1  1 , I  
X  X  

N W l W N N N N N N N N N N N N N N N N N N N N N N  
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TABLE E6. 

A N I M A L  0 0 

11 2 
WEEKS ON 0 0 
STUDY 6 

NUMBER i I  1 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED 
1,2-DlMETHYLHYDRAZlNE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 - 0  0 0 0 0 1  

31 1 2 31 1 2  J 1 2  3 1 1 2 1 3  1 2 1 3  I 2  3 1 1  2 J L. 
0 0 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1 4  4 1 5 1 4 ' 4  8 I 4  5 6 6 1 5 1 5 1 4  8 1 6 1 6 1 5  5 1 6  1 4  5 

I I  z /  2 21 3 3 3 4 4 4 6 1  6 l  6 1  7 71 i l a a a T - i  I I  I ;* 

K t > P I R I I U K T  b T 5 i t P i  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

t A + t t + t t + A t t t A t t t t t t t t t t t  

t A t t t t t t t A t t t A t t t t t t t t t t t  

t A + t t t + + t A t t t A t + + - t t t - t + t  

t Atttt-t+At+tAttttttttttt 

+ A + + t + + + t A + t t A t t + + + t + + t + t  

t A t t t + t t t A t t t A t + + t t t t t t t t  

CIKCULAIUKT a i 5 1 t n  

HEART 

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 
P A P I L L O M A .  NOS 

G A L L B L A D D E R  k COflMON B I L E  DUCT 

PA NC R E A 5 

ESOPHAOUS 

STOMACH 

' t  A t t t t t t t  A t t t  A t t t t t t t t t t t  

D I G E S T I V E -  
I 

t A t t t t - t t A t t + A t t t t t t t t t t i  

t A t t t t t t t A t t t A c t t t t t t t t t - , .  

t A t t t t t t t A t t t A t t t t t t t t t t -  

N A t N H + t N N A N N N A N N t N N N N t N t N .  

SMALL  I N T E S T I N E  

L A R G E  I N T E S T I N E  
L I P O M A  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E i l  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 

: NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

t :  T I S S U E  E X A f l I N E D  M I C R O S C O P I C A L L Y  
- :  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  N I C R O S C O P I C A L L Y  
X:  TUMOR I N C I D E N C E  
H: NECROPSY, H0 A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I H A T I O N  M: B: A N I M A L  N o  NECROPSY M I S S I H G  PERFORMED 

t A + t + + t + + A + + + A + t + t + t * * t * t  

t A t t t t t t t A + t t A t t t t t t t t t t t  

I 
t A t t t t t t t A t t t A t t t t t t t t t t t ~  

t A t - t t t t + / t t + A t t t t t t - t t t t  

p- 
t A t t t t t t t A t t t A t t t t t t t t t t ~  

Chrysotile Asbestos 

T H Y R O I D  I t ~ t + t + t t t A t t t A t t t t t t t t t t t  
C - C E L L  CARCINOMA 

P A R A T H Y R O I D  l t ~ - - - - - + t A t - t A t t t t t - t - + - t  
ADEHOMA. NOS 

I S L E T - C E L L  ADENOMA X X 
P A N C R E A T I C  I S L E T S  ~ A * t t t t t + A t t + A t t t t t * t t t t +  

R E P R O D U C T I V E  S Y S T E M  

MANMARY G L A N D  ~ H A N N N N N N N A H H N A N N N N H N N N N N N .  

UTERUS t A t t t t t t t A t t t  A t t t t t t t t t t t  
P A P I L L A R Y  ADEHOMA I 
CYSTADENOMA,  H05 

OVARY - A t + t + + + + A + t t A t + t t + t t t t t t  

A L L  OTHER 5 Y S T E f l S  
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  1 
N U i l B E R  2 2 

I 1  1 I l I I I l I 1  I I 1  1 I I 1  1 I I I 2  2 1 2  2 2 2 2 2 
4 4 1 4 1 5 1 5 1 5  6 1 6  6 8 1 8  8 9 9 9 0 0 1 0  2 2 2 J J 

I 2 
WEEKS OH 0 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

31 I I  2 1  31 I I  21 31 I I  2 3 1 1 2 1 3  1 1 2  3 1 1 2 1 3  1 1 2  31 I . 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0  b 

STUDY 1 21 6 1  4 1  7 1  6 1  6 1  31 31 6 1  5 
1 7  9 1 6 1 3 I 2 1 0 1 0 1  I 1 9 1  6 0  

U T E R U S  ; t t t t t t t A t t t + t A t t t t t t t t t +  
P A P I L L A R Y  ADENOMA I 
CYSTADENOnA,  NOS X  

5 1  :I 1 6 1  5 4 6 1  41 5 31 2 6 1  5 5 
21 I 9 6  I 8  51 I 9 7  I I O  9 1 0  1 

R E S P I R A T O R Y  S Y S T E M  I 
LUNGS AND B R O N C H I  t t t / t t * A t + t t t A * t t t t t t t t t t .  

TRACHEA I t t t t t t t A t t t t t A - t t t t t + t t + t  
I 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  t t t t t t t A t t t t t A t t t t t t t t + t t  

L Y M P H  NODES t + t t + t t A t + t + t A + t t + t t t t t + t .  

THYMUS - t + t + - + A t t t t - A - t t + t + t + - t t  

. ' t + t +  - t i  A + + t i t  A t +  t t t t t t t t t .  

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

I NO T I S S U E  I N F O R t I A T I O t I  S U D t l l T T E D  
C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

+ t  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  
- 1  R E Q U I R E D  T I S S U E  NOT E X A M I t l E D  I I I C R O S C O P I C A L L Y  
X :  TU'lDR I H C I D E N C E  
N :  NEkROPSY,  NO A U T O L Y S I S r  NO f l I C R O S C O P I C  E X A M I N A T I O N  M: B :  NO A1 l I f lAL  NECROPSY M I S S I t ~ G  PERFORMED 

I 
t t t + t + + A + t t t t A t + t t t t t t t t t l  
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D- 
S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 
P A P I L L O M A ,  NOS 

G A L L B L A D D E R  k COMMON B I L E  DUCT + 

Chrysotile Asbestos 

t + t + t t t A t t + t - A t t t t - t r - t * *  

t t + + t + t A t t t t t A t t + t t + t t t t + .  

t t t + t t t A t t t t t d t t r t t t t t t t t  

+ N N + N N  N  A  N N  N  N  N  A  H N + N + + N N + N N .  

SMALL I N T E S T I N E  t + t t + t + A + t t t t A t t + t t + t + t + t .  

L A R G E  I N T E S T I N E  
I I + * + + t + + A + t t + + A + t t + t t t t t t t  

L I P O M A  

U t i -  
K I D N E Y  t t t t t t t A t t t t t A t t t t t t t t t t t  

U R I N A R Y  B L A D D E R  t t t t + t t A t t t t i A + t t t t t t + t t t  

P I T U I T A R Y  t - t - -  t t A + t t - t A - + t t - t - - - - -  

ADRENAL t t t t t t t A t t t t t ~ t t t t t t t t + t t  
C O R T I C A L  ADENOMA 

C - C E L L  CARCINOMA 

ADENOMA, NOS X  

I S L E T - C E L L  ADENOMA 

T H Y R O I D  ( t t t * + - + l t - t r t A - t - t t t + t t t t  

P A R A T H Y R O I D  - -  t t - - t A t - t - t A - t - t t t t t t t t  

P A N C R E A T I C  I S L E T S  I + t + + + t t A t t t t t A t t + r t t t t - t t  

m P R O O U C T I V E  S Y S T E M  I 

MAMMARY G L A N D  N N N N N H N A N N N N N A N N N N N N N N N N N  

OVARY t t t t t t t A t t t t t A - t t t t t t t t t t  

HEMANOIDSARCOMA 
MALIG.LYMPHOMA,  L Y M P H O C Y T I C  T Y P E  
L E U K E M I A , N O S  L 



TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
A N I M A L  2 2 1 2 1 2  2 1 2  2 2 2 2 2 
NUMBER 3 4 1 4 1 4  5 5 5 6 6 6 7 

1 2 1 3  1 
WEEKS ON 0 0 1 0  0 0 0 0 0 0 0 0 
S T U D Y  9 7 5 1 7  4 1 7  4 7 9 1 4  

2 2 2 2 2 21 2 3 J 31 31 31 3 r 
7 8 8 8 9 9 9 0 0 0 1 1 1 l l 1  2 
J 1 2  3 1 2  3 1 2 l J I 1 1 2 1 3  I 
0 0 0 0 0 0 0 0 0 1 0  0 0 1 0  0' 

1 6  8 5 1 3  7 1 4 1 6  5 2 1 9 1 6 1 5  6 6 

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E N  

S P L E E N  

LYMPH NODES 

THYMUS 

+ + + t t t t t + t * t t + t + + t t + t - + + t  

+ + t t t + + t t t * t + t + t t t + t + + t + +  

+ t + t t * t + t t + t t + t + + t t + t t t t + .  

t + t t + + t t + t + + t + t * + + + + t + + t + .  

+ - + t t t t t - + - - * - + t + t - t + t t t +  

H E A R T  

b I G E S T I V E  S Y 5 T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L l D D E R  i CONMON B I L E  DUCT . 
P A N C R E A S  

ESOPHAGUS 

STONACH 

S N A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

P A P I L L O M A ,  NOS 

L I P O f l A  

m I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E M D O C R I t l E  5 Y S T E M  

P I T U I T A R Y  

ADRENAL 

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  

C O R T I C A L  ADENOPIA 

C - C E L L  C A R C I N O M A  

ADENOMA. NOS 

I S L E T - C E L L  ADENOMA 

MAMPIARY G L A N D  

UTERUS P A P I L L A R Y  ADENONA / t + t t t + t + t t t t t t t t t t + t t t t t  +I 
CYSTADENOMA,  NOS 

OVARY t t + + t t + t + t + t + t * t * + + t + t t t t ~  

A L L  OTHER SYSTEMS 1 

I 
* t t + t + t + t + + t + t t ~ t + + + t t + ~ +  

~ ~ + t + + + t + + + t t + - + + * + + t * + + t t + ~  I 

* t t + t t + + t + t t t + + t t + * + + t t + t  

+ + t + + + t t t t t t t + + t + + + t + + t + t  

+ ~ ~ N N ~ N N  N N N N H N  N N N N N N + .  N N H N 

t t t + + + t + t t t + t + t + + + + t + - + + -  

+ t t + + + + + t + * t t + + t t + + t + + + + +  

+ + t + * + t t t t t + t t + t + t t + + t t t +  

t t + * t t + * t t t t t t t ~ + t * t t t + + t  

t t + * t + * t t * t * * t t t t * + * t + t +  +I 
t + + t + t + t + t + t t + t + + t t + t t + + t  

~ t + t + + t t + - t t + + t * * t * + t + + t + t  

t - - + t - - + + - t - - - + + - - + t + - t t t  

t t t + t t * t + * t * t + t + + t + + t + + + +  

+ t t t + t + t + t t - t + t t - - t t + t t + t  

t t t t t . - + t - * - - * - t - - - t + t t t t  

+ + + t t t t t + t + t + t + + t + * + t - t + - l  
X 

X 

R-- 
<. 

M U L T I P L E  HEAA!4GIO5ARCONA ORGANS NOS / n n m ~ n ~ n ~ ~ ~ n n ~ n n ~ n n n u n n ~ n ~  X i 
L E U U , N O S  
N A L I G . L Y N P H O M A ,  L Y M P H O C Y T I C  T Y P E  

I 110 T I S S U E  I t I F O R 1 l A T I O I I  S U I I I I I I T E D  t :  T I S S U E  E X d f l I t l P D  t I I C R O S C O P I C A L L Y  
- 1  R E Q U I R E D  IISSUE NOT E X A M I l l E D  M I C R O S C O P I C A L L Y  C: NECROPSY,  NO HISTOLOGY D U E  TO PROlOCOL 
X:  l U l l O R  I I I C I D E I I C E  
N: HECROPSY, 110 A U T O L Y S I S ,  H0 N I C R D S C O P I C  E X A M I l l A T I O t I  hi AI ( I I (AL  N155111G 

A U I O L Y S I S  

e.: no NECROPSY PERFORMED 

Chrysotile Asbestos 178 



TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 
( 4  A N I M A L  3 3 3  3 3 3 4 4  

NUMBER 2 2 3 1 3  3 1 5 ' 5 1 5 ~ 6  6 6 7 7 7 P 9 1 9  1 
2 3 1 2  3 1 2  3 1 1  2 3 1 2  3 1 2 1 3  

WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O I O 1 0  
1 1 5  5 1 5  6 1 2  5 ' 7  7 1 4  6 5 6 6 7 7 1 6  
2 1 0  1 1 7  0 1 0  9 5 6 5 8 1 7  1 1 5 ? 3 2  

S T U D Y  

4 4 I 
1 1  2 2 2 3 3 

1 2  3 1 2  3 1 
0 0 0 0 0 0 %. 
5 1 3  6 4 5 1 2  
5 5 7 9 1 5 4  

LUNGS AND B R O N C H I  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  

L Y M P H  NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMNON B I L E  DUCT 

PANCREAS 

ESOPHAGUS 

STOMACH 

S M A L L  I H T E S T I H E  

LARGE I N T E S T I N E  

P A P I L L O M A ,  NOS 

L I P O M A  

A t + + + + + t t + + i + + + + + + t + + t + A t  

A t + + * * + + + t + + t + + + + + + + t + t A t  

A + t t + + t + + + + ~ + t + + t + + + + - + ~ t  

A + + * + + + * + ~ + ~ + + * + * + t + + + + A +  

A + + + * + + + - t + l * + + + ~ + + t + + + A ~  

A + - t + + t + t t + + + r - - * t - + + + + A -  

~ + r + r + + + r + + t + c t t + t r + t + + ~ t  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

B N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOf lA  

C - C E L L  C A R C I N O M A  

ADEHONA, NOS 

T H Y R O I D  

P A R A T H Y R O I D  

~ + t + t r t t t + + + + + + + + r + r + + + A +  

A + + + + + t + + + + + + + + + + + t + + + + A +  

A - - + + - + + - + - + + + + + + - + t - - - A +  

A t t + + t + + + + + + + + + + + t + + + t + A +  

A + + + t + + + + + + ~ + + + + + + t + + + + A +  
X 

A - + + - - + - - + - + - + + + + + - + + + + A +  

I 110 T I S S U E  I I I F O R l l d T I O l l  S U f l l l I T T E D  
C l  NECROPSY.  NO H I S T O L O G Y  D U E  TO PROTOCOL 
A :  A U T O L Y S I S  

B I  NO NECROPSY P E R F O R n E D  

+ I  T I S S U E  E X A l I l l l C D  M l C R O S C O P I C A L L Y  
- I  R E Q U I R E D  T I S S U E  NOT E X A M I l l E O  M l C R O S C O P I C L L L Y  
X l  TUIlOR I I I C I D E I I C E  
n: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION H: AIIIMAL HISSING 

P A N C R E A T I C  I S L E T S  I A + + * r + + + t t + + t + t + + t r + + + + A +  
I S L E T - C E L L  A D E N O N I  I X 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  A N N N N N N N N N N N N N N N  N N N N  N N N A Y .  
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U T E R U S  
P A P I L L A R Y  ADENOMA 
CYSTADENOMA, NOS 

OVARY 

a L t  OTHER SYSTEMS 

M U L T I P L E  ORGANS NOS 

M I A ~ N O S  

HEMAHGIOSARCOI IA  
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

Chrysotile Asbestos 

A + + t + + + + + t + t + + + + r t t t + t t A t '  
X 

A t + t + + t t + t + + + + t + t + + + t + + A +  

A N N N N N N N N N N N N N N N N N N N N N N A N  

X I 



TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) CONTROL 

S P L E E N  

LYMPH NODES 

THYMUS 

C I R C U L A T O R Y  S Y S T E M  

+ + + t +  + t +  + + t M +  + + + + I + * + t * + t *  + t  

- t t - - + t t + - + ~ - + + - + + + + - + + + t - t t  

S A L I V A R Y  G L A N D  t t t + t t + t + + M t t t t t t - t t - t t t t t t 

L I V E R  t + t t t t + t t t + N + + t t + t t * + t t + t t + +  

.I - 

B I L E  DUCT + t t t t t + t t t t ~ t t t + t t t t t t t t t + t t  
P A P I L L O M A ,  NOS 

1 1 0  . 
l l g  

I 1 9  
1 

* I  T I S S U E  E X A I I I I I B D  l . l I C R O S C O P l C A L L Y  I 110 T I S S U E  I t I F O R I l A T I O I I  S l J r l I ~ l ~ l C O  
- 1  R C P U l R E D  I I S S U E  l l O T  E X A M I I I E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  H0 H I S T O L O G Y  D U E  TO P R O l O C O L  
X:  TUIlOR I l l C l D E l l C E  A :  A U I O L Y S I S  
H! NECROPSY, Ii0 A U T O L Y S I S r  NO H I C R O S C O P I C  E X A H I I I A T I O I I  M: A I I I l l A L  M I S S l l l C  

B: H0 NECROPSY PERFORMED 

G A L L B L A D D E R  COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOPIACH 

S M A L L  I N T E S T I N E  

Chrysotile Asbestos 

t N N + N N N N N N N M N t t N N N N N + N N N H N N N 

+ + + + + + + + ~ + + M t - * * + * + t t + t t t t t  

+ + t + * t + + + + + M + + + + + * + * t + t * t r t + I l 2 P  

t t + + + t t + t + + ~ t + + + + t + * t + t + + t t t  I20 

+ t + * t + t t + t t ~ + + + + * t t + t + t t t t + t  1 2 0  

180 

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E N  

P I T U I T A R Y  

ADRENAL 

T H Y R O I D  

C O R T I C A L  ADENOMA 

t + t + t t t t t + t M I + t t + t + t t t + t t t t t  1 2 0  

t + + t t t t t t t t ~ t t t + t + t t t t t t t + + t * I  1 1 7 1  

t 
I 

M - + t t - t - t + - - - - t  + t 62  - - - +  t - + - - - -  
I 

t t t t t t t t t t t N t r t t t t t * t t t t t t t t  I20 

+ t t t t + t t t + + ~ t + t t t t + t t t - t + t t t  1 1 2 1  
x X 3 .  

C - C E L L  CARCINOMA 

ADENOMA. N O S  

I S L E T - C E L L  ADENONA X 

i 
P A R A T H Y R O I D  ~ - + - + - - + + + * - ~ - + + - + t t + * - - t + - - -  

P A N C R E A T I C  I S L E T S  + t + + t + t t + t + .M t - + + t t + t t t t + t t t t 

R E P R O D U C T I V E  S Y S T E M  

1 

74 

116 

1 

5 

UTERUS 
P A P I L L A R Y  ADENOMA 
CYSTADEI IONA,  NOS 

OVARY 

hLL OTHER S Y S T E N S  

M U L T I P L E  ORGANS NOS 
HEMANGIOSARCOMA 
M A L I G . L Y M P H O M A ,  L Y M P H O C Y T I C  T Y P E  

I 
t t t t t + t t t t t M t t + t t t t + t t t t t + t t  1 2 0 1  

I I  

- t t t t t + t t + t M + t t + t t t t t + t t t + t t  117 

I H N N N N N N N N N N M N N N N N N N N N N N N N N  N N 12OX 

2 
X 1 .  



TABLE E6. 

A N I M A L  0 0 0 0 0 1  0 0 0 1  0 0 0 0 0 0 1  0 1  D I  0 0 

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF MALE HAMSTERS ADMINISTERED 
1,2-DIMETHY LHYDRAZINE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET  

D M H  
0 1  D I  D l  I I I  I I  1 

NUMBER 

1 t 
I 

I N T E G U l l E N T A R Y  S Y S T E M  

SUBCUTANEOUS F IBROSARCOMA T I S S U E  j t + + t t + * t * t t t ~ * t t + t * + t t t  I N 

R ESP 1 RAT 0 RY SY 5 T Ell I 
I 

1 )  1 1  1 '  J I  J 4 4 1  4 6) 6 6 1  7 
I 1 1  2 1  3 2 1  J 1 1  21 31 I I  2 1  31 I 

WEEKS O N  I O  0 0 0 0 0 0 0 0 1 0  0 1 6  0 
1 2 1  6 1  31 31 6 1  51 2 1  6 1  51 31 31 6 1  3 STUDY 
I 31 6 91 2 21 

7 1  7 1  !I 8 8 7 1  9 PI 0 0 0 1  2' 

0 0 0 O I O I O  0 1 0  0 0 0 1 0  
3 '  31 51 51 6 1  6 1  6 1  6 1  41 51 6 1  41 

2 1  S I  I 2 1  31 I 2 31 I I  2 31 1 

F I B R O S A R C O M A .  M E T A S T A T I C  
OLIGODENDROGLIOMA,METASTAT. 

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

B O N E  MARROW 

S P L E E N  

LYMPH NODES 

THYMUS 

F IBROSARCOMA,  M E T A S T A T I C  

M A L I G . L Y M P H O M A ,  H I S T I O C Y T I C  T Y P E .  

C I R C U L A T O R Y  SYSTEPl 

H E A R T  

t :  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  : NO T I S S U E  I N F O R M A T I O N  S U B M I T T E D  
-: R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUMDR I N C I D E N C E  A :  A U T O L Y S I S  
N :  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A N I M A L  M I S S I N G  

B: NO NECROPSY PERFORmED 

I 

+ t t t + t + + t t t + t * t t t t t t + + t t ~ ~  

I 
t + t t t * t t + t t - t t + t t t t t t t t - t  

t t t + t t + t t t + + t t t + t t * t t t t t t ~  

t t t t * t + t t t t t t t t t t t t t t t t t t l  

+ t t + t + t + + + t t t + t ' t + - t - t t t t l  

I 
* t + * t + t + + t t + t t + t t t t * t t t t t l  

t 

t 
1 
t 
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b p  
S A L I V A R Y  G L A N D  t t t t * t t + - t - + t t t - * t t * t t t t t  

L I V E R  t + t t * t t t t t + t t + t t t + t t t t t t +  

B I L E  DUCT t t t t t t * t t t + t t t t ( t t t t t t t t t  

G A L L B L A D E R  & C0n-E D U C T  t N N N t N N  t t N N N N t N N N N N N N N  - N + N  
PANCREAS t t t + t + t + t + t t t + t + t * t + t + t + t  

ESOPHAGUS t * * + + - + t + + + t + t t * * * + t + + + t +  

STOMACH . . . . . . . . . . . . . . . . . . . . . . . . .  

Chrysotile Asbestos 

r 
S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

RECTUM 

ADENOMATOUS P O L Y P ,  N 0 5  

SQUAMOUS C E L L  CARCINOMA 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

'ENDOCRINE S Y S T E M  

P I T U I T A R Y  

ADRENAL 

OLIGODENDRUGLIUMA~NETASTAT. 

C O R T I C A L  ADENOMA 

+ i + t t - C + t + t + t t + * + + + + + + t + t  

+ + + + + - * t + t + + + t + + + t + + t + t + t ~  

~ i t t t ~ t t t t t t t t t t t + t t t f t t  
1 

+ I  I 

I 

I - t t t t t t t t t t t + t t t - t ' t t t t - - +  

t * + t t + t + t t t t t t t t + t + t t t t t t  

- - - - + - t t - + - - - t - - - t - - - - t t t  

t t t t t t + t t t t t t t t t t t t t t t + + t  

i 

R E P R O D U C T I V E  S Y S T E M  

MAMMARY G L A N D  

U T E R U S  
ADENOCARCINOMA,  NOS 

N D O M E T R I b L O M A L  P O L Y P  

I 

- t t t t + t t t t + t t t t t t t t t + t t t t l  
I 

. N  N N N N P I N  N N H N N N N N N N N N N N N N N N 

S P E C I A L  S E N S E  ORGANS 

E Y E  APPENDAGES 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  
SARCOMA, NOS 

A L L  OTHER S S T E M S  

N U L T I P L E  ORGANS NOS / N N H N N N N N N N N N N N N N N N N N N N N N N  
-0CYTIC T Y P E  I - - 



TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 
N U ~ B E R  I r 
WEEKS ON 0 
STUDY 4 1  

1 M l M A 1  I I I  I I  3 1  4 1  I I  I I  I I  I I  I I  I I  4 1  t I  4 1  11 11 I I  I I  I I  I I  I I  II 2 1  21 21 7 1  
ri  s i  S I  31 41 $ 1  4 1  s i  5 51 6 I  6 1  L ]  71 7 i  7 1  8 8 81 it 6 6 7 i 
0 0 0 0 0 1 0 1 0  0 1 0  0 0 b I O 1 D I 0 1 0 1 b  0 0 1 0  0 0 0 0 
3 '  4 '  51 6 51 5 1  7 51 51 2 3 71 4 1  7 1  S I  51 5 4 4 1  1 1 6 6 1  6 1  

F I B R O S A R C O M A  I 

' + t t t + * t t t + t t t t t t t t t t A t t t l  
X I  

I 
LUNGS A N 0  B R O N C H I  

SARCONA,  NOS, M E T A S T A T I C  
F I B R O S A R C O M A ,  M E T A S T A T I C  
OLIGODENDROGLIOMA,METASTAT. 

TR ACHE A / + t + t t t t t t t t t t + t t t t t t t A t t t [  

H r. M A I O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  I t t t t t t t t t t t t t t t t t t t t + A t ~ t  

L Y M P H  NODES I t t - + t t t t + + t t + t t * t t + t t A t t t  

THYMUS t + + + + t t + + t + t t t t + t t t t t A + t t  

I 

F I B R O S A R C O M A ,  M E T A S T A T I C  

M A L I G . L Y M P H G M A ,  H I S T I O C Y T I C  T Y P E .  X 

i 

C I R C U L A T O R Y  S Y S T E f i  

H E A R T  I t + t + + t t + t + + + + t t + t t + + t A t t +  

b I G E S T I V E  S Y S T E M  1 
I 

+ - - t + + + t t t + t t t t + t t t t - A - t t  

t t t t t t t t + + * t t t t t t t t t t A t t t .  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT * t t + t t + t * t t + t t t t + t t t t A t t t  

G A L L B L A D D E R  & COMMON R U E  OUCT H H N N N N t N N N N t N N W t W W N t t A U N H ,  

PPINCREAS + t + t t t t t + + t + + + t t + t t t + A t t t  

ESOPHAGUS + + + t + + t + + t + t t t t + + + t t + A t t t  

STOMACH t + + t t t + t t t t t + + t t t t t t + A + t t  

S M A L L  I N T E S T I N E  t + t t t t t t i t + t + t t t t t t t t A t + t  

LARGE I N T E S T I N E  I t + t t t t t t t t t + t t t t + t t t t A t t t  
AOEHONATOUS P O L Y P ,  NOS 

SQUAMOUS C E L L  CARCINOMA 

i 
RECTUM I t + N t t + + t t + t t + t t t + + t t N A t t t  

U R I N A R Y  S Y S T E M  

K I D N E Y  t t t t t + t + t + * + + t t + t + + + t A + + t  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

U T E R U S  / + * t + - t - t t + t t + t t t t t t t t ~ t + t  
AOENGCARCINOMA,  NOS I X 
E N D O M E T R I A L  STROMAL P O L Y P  

t t t t - t - t t t t t t t t t t t t r t A t t t 1  

t 
O L I G O O E N D R O G L I O N A ~ M E T A S T A T .  t 

ADRENAL 1 - t t t t t t t t t t t t t t t t t t t t A t t t  

T H Y R O I O  t + t * + t t + t + t t + t t t + t t t t A t t t  

C O R T I C A L  ADENOMA 

P A R A T H Y R O I D  - - - - - * - - - t + + t t + - - t t - - A - - -  
AOENONA, NOS X 

P A N C R E A T I C  I S L E T S  ~ * + + + + + t + r + + + t t + t t t + t t A t t t  
I S L E T - C E L L  ADENOMA X 

I 
k E P R O U U C T I V E  S Y S T E M  

MAMMARY G L A N D  ~ N N t N N N N N N N N N N N N N H N  N N N PI N N N .  

E Y E  SARCOl lA ,  APPENDAGES NOS ~ N N N N N N N N N N N N N N N N N N N N N A N N N  

OVARY 

k E R V O U S  S Y S T E M  

B R A I N  
O L I G O D E N O R O G L I O M A  

S P E C I A L  S E N S E  ORGANS 

A L L  OTHER SYSTEMS I 

M A L I G . L Y M P W .  L Y M P H O C Y T I C  T Y P E  
M U L T I P L E  ORGANS NOS 

t t t t - t - + + t * + t t + + t + t + t A t t t  

t t t t t t t t t t t t t t t t t t t t t A t t t  

I 

+ :  T I S S U E  E X A M I I I E O  N I C R O S C O P I C L L L Y  I 110 T I S S U E  I I I F O R I I A l l O I 1  S U I I 1 l I T T E O  
-: R E Q U I R E 0  IISSUE HOT E X A n I l l E D  M I C R O S C O P I C A L L Y  C l  NECROPSY,  NO H I S T O L O G Y  D U E  I O  PROTOCOL 
X :  TUIIOR I I I C I O E I I C E  A :  A U T O L Y S I S  
H I  NECROPSY, II0 A U T O L Y S I S ,  H0 M I C R O S C O P I C  E X A M I N A T I O N  M: A l l I M A L  M ~ S S I I I G  

D l  H0 NECROPSY PERFORMED 
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 

SUBCUTANEOUS T I S S U E  
F I B R O S A R C O M A  

RESPIRATORY srsrm 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  
ADENOMATOUS P O L Y P ,  NOS 

1 

LUNGS A N 0  B R O N C H I  / t t t t t t t t t t + t t t t t t t t A t t t t t  
SARCOMA, NOS. M E T A S T A T I C  
F I B R O S A R C O M A ,  M E T A S T A T I C  
O L I G O D E N D R O G L I O N A , M E T ~ S T A T .  

t t t + t t + t t t t + * t + t - t t ~ t * + * +  

t + t t t t t t t t t t - t + t t t + A t t t + t  

+ t + t t + t + t t t + * + + t t + t / + + t + t  

t t t t t + t t t t t t t t t + t + t A t + t t t  

t t t t t t t t t + t t t t + t t t t A t t t t +  
X 

I 
E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  J - - - - - - - t - t t - t t t * - t - A - t + t t  
OLIGODEHDROGLIOMA~METASTAT. 

ADRENAL + t t t t t t t t t t t t t t t t t t A t + t t t  
C O R T I C A L  ADENOMA X X 

t t t t t N N t t t t t + t t t t t t A t N t t t l  
X I RECTUM 

SQUAMOUS C E L L  C A R C I N O N A  

b I 7  

P A N C R E A T I C  I S L E T S  

REPRODUCTIVE S Y S T E M  

I S L E T - C E L L  ADENOMA 

t - + t + + - + + t t t - + + t t t t A t t t + t  

- - t - t - - - - t - t - t - - - t - A + t t t t  

t t t t t + t t t t t t t t t t - t t A t + t t t  

T H Y R O I D  

P A R A T H Y R O I D  
ADENOMA, NOS 

U T E R U S  
ADENOCARCINOMA,  NOS 

t t . ' t t + t t + t t t t t t t t t t A t t t t -  

OVARY 

h E R V O U S  S Y S T E N  

B R A I N  
O L I G O O E N O R O G L I O M A  

t t t t t t t + t + t t + + - t t t t A * * * + -  

+ + t + + + + + t + t + + t + t t + t A + + + t +  

S P E C I I I L  S E N S E  OROANS I t 

A L L  OTHER S Y S T E M S  

t :  T I S S U E  E X A f l l l l E D  H I C R O S C O P I C A L L Y  I 110 T I S S U E  I I I F O R l l b l I O I I  S U I I I l I l T E O  

X :  TUllOR I I I C I D E I I C E  A l  A U T O L Y S I S  
N: NECROPSY, NO AUTOLYSIS, NO M I C R O S C O P I C  E X A M I N A T I O N  M: A l l l M I L  MISSIf4C 

- I  R E Q U I R E D  T I S S U E  NOT EkAMIIIED N I C R O S C O P I C A L L Y  c :  N E C R O P S Y .  no HISTOLOGY DUE T O  PROTOCOL 

81 NO NECROPSY PERFORNED 
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 
rn A N I M A L  

~IEEKS on 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~ ~  

NUNBER 3 3 1 3  4 1 4  4 6 6 6 L 8 8 9 9 9 
l l 2 1 3 I 1 l 2  3 1 1  2 3 I I 2  3 1 2  3 

5 1 4 1 4 1 5  6 1 4 1 7  5 1 5  2 1 ;  5 5 1 6  6 
1 2 1 1 1 7  3 1 0 1 5  3 1 9  81  5 0 1 7  5 

S T U D Y  

0 0 0 1 1 1 2  2 2 3 
1 L 3 1 2  J 1 2  3 1 

5 1 3  4 1 5  6 1 6  5 1 5  
6 1 3  2 1 6  8 3 I 7  6 1 1  ~~ ~ 

I 
I N T E G U M E N T A R Y  S Y S T E N  I 

H E N A T O P O I E T I C  SYSTEPI 

BONE PIARROW + t A t - t t + t * + t t t t t + t + + t t t + t  

SUBCUTANEOUS T I S S U E  / t t A t t t t t t t t t + t t N t t t t t t t t t  
F I B R O S A R C O N A  

R E S P I R A T O R Y  SYSTEPI  
I 

S P L E E N  
F I B R O S A R C O N A ,  M E T A S T A T I C  

+ t A + t t t + t + t t + t t t t + t t t t t t t l  

U T E R U S  / + + ~ + - + + + + t + t + t - t t t + + t t t t t i  
AOENOCARCINOMA, nos 
E N D O M E T R I A L  STRO PlAL P O L Y P  I X 

THYNUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

T  G A L L B L A D D E R  I CONNON B I L E  DUC 

P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

R E C T U N  

ADENOMATDUS P O L Y P ,  NOS 

SQUANOUS C E L L  C A R C I N O N A  

I + t A t t t + + + - + t + + + t t t - + t t + t +  

t t A t t + t * t t t t t t + t t + t t t t t t t  

+ t A t + t + t + + t + t + t + t + t t + + t t t  

+ + A + t + t t + + t + t + t t t t t t t t t t +  

t + A + t t t t + t + t + t + t t t t t t t t t t  

~ N A N N N N U N N N  t t N N N N N N N N N N N N  

+ - A t + + + + * + t + t t t + + + t + + t t + t  

t + A - t t + t t + t t t + t t t t t + t t t t t  

+ + A + t + t + t t + t - t t t t + t t - t t t t  

t + A t + t + + t t + t t t t t t + + t - t t t t  

+ t A t + + + t + + + t t t - t t t t t - t t t +  

t t A t + t + t + t + t t , + N t N t t + N t t N t  
I I 

Chrysotile Asbestos 

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  + + A + t + t + t + t + + + - - + + + t t + t t t  

- ' +  + A  + + t + t + t + t + + + t + + + t t + t + +.. 

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  I t +  A - +  - t + t +  - +  + + t + t - t t - t t - -  

A D R E H A 1  t t A t t + t + t t t t t t t + + t t t t + t t t  

T H Y R O I D  t + A - + t + + t + + + - + t + + + t - - t + t t  

OLIGODENDROGLIONA~METASTAT. X 

C O R T I C A L  ADENONA 

P A R A T H Y R O I D  + - A - - - - t - t - t - - t t - + + - - + + - -  
ADENOMA, H05 
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T 
P A N C R E A T I C  I S L E T S  

k E P R O D U C T I V E  S Y S T E N  

I S L E T - C E L L  ADENOMA 

NAMMARY G L A N D  

t - A + + t + t t + t + t + t t + + t t t t t t  
I x + I  

N N A N N N N H H H N H H  H H H N N H H  N N N N  

O V L R Y  

NERVOUS S Y S T E N  

B R A I N  
O L I G O D E N D R O G L I O N A  

S P E C I A L  S E N S E  ORGANS 

t t r (  + - t + + + + t +  + t -  + t +  + + + + t +  +i  
J. 

t + A + + t + + + + - + + t + + + + + + + t t t t  
X 

A L L  OTHER SYSTEMS 

M U L T I P L E  ORGANS NOS 
N 4 L I G . L Y N P H O M A .  L Y N P H O C Y T I C  T Y P E  

I 
N N A N N N N N N N N N N N N N N ~ N N N N N N N I  

X 



TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) DMH 

TRACHEA I t t t t t t + - t t t t - t t t t t A t + t t t t t  

I 
I 

A N I M A L  
NUMBER 

WEEKS ON 
S T U D Y  - 

I 
l N T E G U M E I ( T A R Y  S Y S T E M  I 1 

i i 9 i  

t t t t N t t t + t t A + + t t t t t i  1 z z u i  
I 1 1  

SUBCUTANEOUS T I S S U E  
F IBROSARCOMA 

I 
k E S P l R A T O R Y  S Y S T E M  I I 

i 

h E M A T O P O I E T I C  S Y S T E M  

B O N E  MARROW 

S P L E E N  

L Y l f P H  NODES 

T H Y N U S  

F I B R O S A R C O M A ,  M E T A S T A T I C  

M A L I G . L Y I I P H O M A ,  H I S T I O C Y T I C  T Y P E  . 

f I R C U L A T O R Y  S Y S T E M  

H E A R T  

I t  t t + + + + t t + + + + + + + + + A t t + + t t t )  1 2 2  
~ 1 i  LUNGS A N D  B R O N C H I  

x I 1 1  
SARCOMA, NOS,  M E T A S T A T I C  
 FIBROSARCOMA^ M E T A S T A T I C  
O L I G O D E I I D R O G L I O M A , M E T A S T A l .  

I 1 
I I 
I 

t t t t + t t t * t t t + + * t t t A t t + t * t + I l 1 8  

t t t t t t t t t + t t + t t t t t A t t t t t t t ( l 2 1  1 

+ t t t t t t + t t t t t t + t t t A t 4 t t + t t  1 2 1  

t t t t t t t t t t t t t t t - t t l t t t t t t t  1 1 7  1 

X 1 

1 

t t t t + t t t + * t t t t t t t t A t + t t t t t ~ 1 2 2  

AOENOMATOUS P O L Y P ,  NOS 1 

+ t t t t t t t + + t t t t t t t t A t + N t N + t i  1 2 2 X  
SQUAMOUS C E L L  CARCINOMA 

I 
I 1  

R E C T U M  

P 

S A L I V A R Y  G L A N D  

L I V E P .  

B I L E  D U C T  

E DUCT 
P A N C R E A S  

ESOPHAGUS 

STOMACH 

S M A L L  I N T E S T I N E  

K I D N E Y  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  
OLIGODENOROGLI0MA.METASTAT. 

ADRENAL 
C O R T I C A L  ADENOMA 

T H Y R O I D  

I + + + + 4 t + t t + t + + t t + + + A t t t t + t t  ( 2 2  

+ + + t + - + + t + t t + t t t t t A t + t t t t t  1 1 1  

I t - t t t - - - - t t t - - - - t t A - - t + + t - 5 9  

t t t t + t t t t t t t + t t + t t A t - t t t t t  1 2 0  
2 .  

t t t t t t t - t t t t - t t t t t A ~ t - t t + t  1 0 8 ,  

1 

I 
M U L T I P L E  ORGANS NOS 

I 1 A L I G . L Y M P H O M A .  L Y M P H O C Y T I C  T Y P E  

U T E R U S  
 ADENOCARCINOMA^ NOS 

N D O E E S R I A L  STROMAL P O L Y P  
OVARY 

N E R V O U S  S Y S T E M  

B R A I N  
O L I G O D E N D R O G L I O M A  

N A N I M A L S  N E C R O P S I E D  

t + t + t t t t t t t t + + + t t + A + t t + t t t  1 1 6  

t t t t t * t + t t + t t t + t t t A t t + t + + t / l 1 4  

t t t t t t t t t t t t - t t - t + A t  + t t + t t  1 1 9  
1 -. 

* I  T I S S U E  E X A I I I I I C O  H I C R O S C O P I C A L L Y  I 
-: R E Q U I R E D  I I S S U E  M O T  E X A M I I I E O  M I C R O S C O P I C A L L Y  C: 
X :  TU l lOR I l l C l D E l l C E  n :  
N 1  NECROPSY, NO A U T O L Y S I S v  H0 t l l C R O S C O P I C  E X A t l I N A T I O N  M: 

0 :  

110 T I S S U E  I l l F D R 1 1 A T 1 O l l  S U D H I T T E D  
NECROPSY.  H0 H I S T O L O G Y  DUE TO P R O I O C O L  
A U I O L Y S I S  
A I I I I I A L  M I S S 1 1 1 0  
NO NECROPSY PERFORMED 
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TABLE E6. 

A N I M A L  
NUNBER 

U E E K S  ON 
S T U D Y  

INDIV IDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE HAMSTERS ADMINISTERED 

WITHOUT INTERMEDIATE RANGE CHRYSOTILE ASBESTOS IN THE DIET 

IR CHRYSOTILE PLUS D M H  

1,2-DIMETHYLHYDRAZINE DIHYDROCHLORIDE (DMH) BY GAVAGE WITH AND 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ~  
1 1 1  1 1  2 1  2 2 3 JI 3 41 4 4 1  5 5 5 1  6 6 6 1  7 1  7 7 1  8 81 I I  9 

3 1 2 1 3  1 1 2  3 1 1  2 3 1 1  2 3 1 1 1 2  3 1 1  2 1 3  1 
0 l 0 1 0 I 0 l 0  0 0 0 0 0 1 0  0 1 0  0 0 1 0  0 0 1 0 1 0  0 1 0  0 1 0  0 

I 6 1  81 41 7 1  6 6 8 6 6 1  6 1  21 5 1  2 6 31 7 5 51 2 1  6 6 1  6 5 1  5 6 1  

LUNGS AND B R O N C H I  
U N D I F F E R E N T I A T E D  C A R C I N O N A  M E T A S T  
A L V E O L A R / B R O N C H I O L A R  CARCINOMA 
SARCONA, NOS. M E T A s T A T I C  

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIOMA 

t t + + t + t + t + + + A + + + + A + + + + t t ~  

X 

+ + + + t + + + + + t + A + + + + A + + + + + + +  

+ t + + - + - + + + + - A + + - - A + + + + + + +  

+ ~ + + + + + r + + + + A + + + + A + + + + + + +  

STONACH 

W A L L  I N T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  
U N D I F F E R E N T I A T E D  CARCINOMA METAST.. 

U R I N A R Y  B L ADDER 

k N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T S  
I S L E T - C E L L  ADENOMA 

R E P R O D U C T I V E  S Y S T E N  

NAMNARY G L A N D  

V A G I N A  
PAPILLOMA, nos 

UTERUS 
F I B R O M A  
LEIOMYOMA 

t + + + + t t t * + + + A + + + + ~ + + + + + + +  

+ + + + + + + + + + + + / + + + + A + + + + + + +  

* t + t + + t + t t + t A + + + + A + + + + + + +  

t t * * t t + r + + + + A + + + + A + + + + + + +  

+ + + + + + + + + + + + A + + + + A + + + + + + t  

+ + + - + + - + + + + + A - + + + A + - + + - + +  

+ + + + + + + + i + t + A t + + + A + + + + - + +  
X 

- + + + + + + + + + + + A + + - + & + - - + + + -  

- + + t + + + + + + - + A + - - + A + - - + + + -  

- + + + t + + t + + t t A t t + t A t + + + + + +  

1 L 
OVARY + + + + + + - + + + + + A + + t + A t + t + + t +  

+: T I S S U E  E X A M I N E D  H?,eRDSCOPICALLY I II0 T I S S U E  I I I F O R N A T I O I I  S U n M I T T E O  
- I  R E Q U I R E D  T I S S U E  NOT E X A t l l l l E O  H l C R O S C O P I C A L L I  C :  N E C R O P S Y ,  H0 H I S T O L O G Y  D U E  TO PROTOCOL 
X :  TUllOR I l l C l D E N C E  
N 1  HECROPSY, 110 A U T O L Y S I S ,  NO P I I C R O S C O P I C  E X A H I H A T I O N  W !  A l t I f I A L  H I S S I N G  

A :  A U T D L Y S I S  

0 1 .  NO H E C R O P S Y  PERFORHED 

N U L T I P L E  ORGANS NOS 
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR  CHRYSOTILE PLUS D M H  

LUNGS AND B R O N C H I  / + + + + + + + + + + + + + + + + + + + + + + A + +  
U N D I F F E R E N T I A T E D  CARCINOMA M E T A S T  
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  I 
SARCOPlA, NOS,  M E T A S T A T I C  X x .  

TRACHEA r + * + r + + + r + * * t + + * r + + + + + A + +  

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW + + + , - + + , , + + + + + + * + C + I + + A + + . ~  

S P L E E N  + * + t ~ + ~ + * + + + + + + + + - * * + + A + +  

L Y M P H  NODES + ~ + r t + + * r + + + * ~ * + + r + t + + A + +  
HEMANGIOMA 

U N D I F F E R E N T I A T E D  CARCINOMA M E T A S T  
SARCOMA, NOS 

THYMUS J - * + * + - + - - - + + - * + - - + - + - + A - -  

C I R C U L A T O R Y  S Y S T E M  

H E L R T  + + + + + + + + + + . +  + + + + + + + + + + + A  + + 
D I G E S T I V E  S Y S T E M  

I P I  0 1  II II II II II I I  I I  II I I  II I I  I I  I I  I I  II I I  I I  I I  11 II I I  I I  II 

G A L L B L A D D E R  COMMON B I L E  DUCT . 
PANCREAS 

ESOPHAGUS 

STOMACH 

I 
R E S P I R A T O R Y  S Y S T E M  I t 

N N N N N + N N N N N N N N N N N N + N N N A N 8. 
+ + + + + + + + - + + + + + + + - + + + - + A + +  

* + + + r + + + + + * + , * * ~ * + + + + + A + +  

+ + + + + + + + + + + + + + + + + + + + + + A + +  

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

+ - + + + + + + + + - + + + + + + + + + + + A + +  

C O R T I C A L  ADENOMA I 
C O R T I C A L  CARCINOMA 

T H Y R O I D  + + + + + + + + + + + + + + - + + + + + + + A + +  

P A R A T H Y R O I D  + + + + + - - - + + + + + + - + + + - - + - A - +  

P A N C R E A T I C  I S L E T S  * + t t + t + t - * r r + r + + - t * + - + A + +  
I S L E T - C E L L  ADENOMA 

k E P R O D U C T I V E  S Y S T E M  

HAMMARY G L A N D  N N N N N N N N N N N N N N N N N N N N N N A N N .  

V A G I N A  N N N N N N H N N N N N N N N N H N N H N N ~ N H  

U T E R U S  - * - + + + + + + + + + + , ‘ + + + + + + + + A + +  
P A P I L L O M A ,  NOS 

F I B R O M A  
LEIOMYOMA X 

OVARY + - + + - + + + + + - + + + + + + + + + + + A + +  

SMALL  I N T E S T I N E  

LARGE I N T E S T I N E  

A L L  OTHER S Y S T E M S  

H U L X I P L E  ORGANS NO$ 
M A L I G . L Y M P H O M A .  W C Y T I C  T Y P E  

+ - + + + + + + * + + + + + + + + + + + + + A + +  

r - * + * + + + + + t + + + + + + + + + + + A + +  

I 
N N N N N N N N N N N N N N N H N N N N N N A N N  

X 

U R I I 4 A R Y  S Y S T E M  ! I 
K I D N E Y  I r + * + t + + + + + + + + + + + r + + + + + A + +  

U N D I F F E R E N T I A T E D  CARCINOMA M E T A S 1 4  

t NO T I S S U E  I N F O R H A 1 1 0 1 1  S U D M I T T E D  
+: T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  E :  N E C R O P S Y .  no HISTOLOGY DUE T O  PROTDCOL 

A :  A u r o L r s I s  
-: 
X:  TU’IOR I I I C I D E N C E  
N: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A I I I M A L  n I S S I I ( G  

R E Q U I R E D  T I S S U E  HOT E X A M I I I E D  M I C R O S C O P I C d L L y  

B :  NO NECROPSY PERFORMED 
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS OMH 
A N I N A L  
NUMBER 

S T U D Y  3 
WEEKS ON o 

1 1 1 1 1 1 1 2 2 2 2 2  2 2 2 2 2 2 2 2 2 2 2 2 2 '  
7 8 8 8 9 9 9 0 0 0 1 1 1 2 2 2 3 3 3 4 4 ~ 5 5 5  

1 2 1 3  1 2 1 3  1 2  3 1 2  3 1 2 1 3  1 2  3 .  
o o o o 0 1 0  O I O ~ O I O I O I O  o o o o D o o O I O  o o n 
3 5 5 4 6 1 5  7 1 8 1 7 1 2 1 3 1 7  2 1 6  6  4 7 J 4 6 1 6  3 7 6 

U N D I F F E R E N T I A T E D  C A R C I N O N A  N E T A S T I  
A L V E O L A R / B R O N C H I O L A R  C A R C I N O N A  
SARCONA, N O S 1  M E T A S T A T I C  

TRACHEA 

H E N A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMANGIONA 

L Y N P H  NODES 
U N D I F F E R E N T I A T E D  C A R C I N O N A  M E T A S T  
SARCONAI, NOS 

THYI IUS 

C I R C U L A T O R Y  S Y S T E M  

H E A R T  

b I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

r + + + * t r * t t + A t A r t + r A A + + + + +  

t + + t + + + + + + + A + A + + + + A A - + + + +  

t + + + + + + + l + + A t A t + + + A A + + + + +  

+ + t t + + + + + + + A + A + t + + A A + ~ + + +  

I + + + t + + + + - + - A t A - + + + A A + + + + +  

t + + + + + + + t + + A * A l + + + A A + + + + +  

B I L E  DUCT t + + t + + + + t + + A + A + + + * A A  + + + + +  
G A L L B L A D D E R  & COMMON B I L E  D U C T  N N  N  + + N + t N N N A N  A  N  N  N  N  A  A  N  t N N N,. 
P A N C R E A S  + + + + + t t + + t + A + A + - + + A A  + + + + -  

S N A L L  I N I E S T I N E  

L A R G E  I N T E S T I N E  

b R I N A R Y  S Y S T E N  

K I D N E Y  
U N D I F F E R E N T I A T E D  C A R C I N O N A  METAST. 

U R I N A R Y  B L A D D E R  

E N D O C R I N E  S Y S T E N  

P I T U I T A R Y  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O N A  

T H Y R O I D  

. + + t + t + + + + + + A t A + + + + A A  + + + + +  
+ + + + + t + + + + + A + A + + + t A A + t + t t l  

t 
I 

+ t + t t +  + + t + +  A + A +  t t +  A A + + + +  + I  

t 
+ + + + + + - - t + + A + A + + + + A A + t + + + l  

t 

V A G I N A  
P A P I L L O N A ,  NOS 

F I B R O N A  
L E I O I I Y O M A  

UTERUS 

OVARY 
A L L  OTHER S Y S T E M S  

R U L l l P L E  ORGANS NOS 
P H O C Y T I C  T Y P E  

+ I  T I S S U E  E X A M I N E D  M I C R O S C O P I C A L L Y  I H0 T I S S U E  I I I F O R P I A T I O I I  S U I f l I T T E O  
- 1  R E Q U I R E D  T I S S U E  HOT E X A M I N E D  M I C R O S C O P I C A L L Y  C :  NECROPSY,  NO H I S T O L O G Y  D U E  T O  PROTOCOL 
X :  TU:lOR I I I C I D E N C E  A :  A U T O L Y S I S  
N: NECROPSY, NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A H I H A L  MISS114G 

B :  no NECROPSY PERFORMED 

N N N N N N N N N N N A N A N N N N A A N N N N N  

+ + t t + t - + + + + A t A t t t t A A t + t t + l  

+ + + + + + - * + + + A + A + + + + A A  + + + + + -  

N N N N N N N N N N N A N A N N R N A A N N N N N  
I 
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A N I M A L  
NUMBER 6 1 6  6 7 1 7  7 8 8  9 

1 1 2  3 1 1 2  3 1 3  
WEEKS ON 0 0 0 0 0 0 6 0 0 

5 ' 8  5 0 ' 4 1 4  6 5 6 
8 3 3 3 7 1 8  6 3 2 

S T U D Y  

R E S P I R A T O R Y  S Y S T E M  I t 

2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 '  
9 9 D 0 D I 1 I 2  2 2  3 5 \ 3 6  4 

0 D 0 0 0 0 0 D 0 0 0 0 D I 0  0 1 % .  
6 1 6  8 3 6 6 1 7  5 7 6 5 3 4 1 7  d l 4  
7 1 7  9 9 7 4 1 9  9 2 6 2 3 1 2  7 1 7  

1 2  3 1 2  3 1 2  3 1 2  3 1 2 1 3  I I  

LUNGS AND B R O N C H I  
U N D I F F E R E N T I A T E D  C A R C I N O M A  M E T A S T  
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  
SARCOMA, NOS. M E T A S T A T I C  

T R A C H E A  

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

HEPIANGIOMA 
S P L E E N  

S A L I V A R Y  G L A N D  

L I V E R  

+ + + + + + + + t + + + + + + + + + M A + t + t +  
X 

r + r t + + + + r + + + + + + + + + M A + + + + +  

+ - + + + + + + + + + + + + + + + - M A  * - + + +  
~ + * * + * * + t * + + * + + * + + M A ~ + ~ + +  

+ + + + + + + + + + + + + + + + + + M A + + + + +  

+ + + + + + + + + + + + + + + + + + M A + + + + +  

L Y M P H  NODES  MA+++^+ 
U N D I F F E R E N T I A T E D  C A R C I N O M A  M E T A S T I  X 
SARCOl lA ,  NOS 

THYPIUS + - + - + + + + - - + - * + + + + - M A + - - - +  

C I R C U L A T O R Y  S Y S T E M  

H E l R T  + + + + +  + +  + + +  + +  + +  + . +  + + M A  + + + + +  
D I G E S T I V E  S Y S T E M  

B I L E  D U C T  

G A L L B L A D D E R  8 COMMON B I L E  D U C T  

P A N C R E A S  

F E R E N T I A T E D  C A R C I N O M A  P IETAST 

I 

A D R E N A L  
C O R T I C A L  ADENOMA 
C O R T I C A L  C A R C I N O M A  

T H Y R O I D  

P A R A T H Y R O I D  

X 

+ + + - + + + + + - + - + + * + + + M A  + + + + +  
- + - - + + + + - - - - + - - - + - M A  + - - + +  

N N N N N N N N N N N N N N N N N N M A N N N N ~ .  

N N N N N N N N N N N N N N N N N N M A H N H H H  
r 

I NO T I S S U E  1 N F O R P l A T l O l l  S U n N I l l E D  
L :  NECROPSY,  NO H I S T O L O G Y  D U E  T O  PROTOCOL 
A :  A U T O L Y S I S  

B: NO NECROPSY PERFORMED 

4: T I S S U E  E X A N I N E D  M I C R O S C O P I C A L L Y  
- I  R E Q U I R E D  T I S S U E  NOT E X A M I N E D  M I C R O S C O P I C A L L Y  
X :  T W I O R  I t l C I D E H C E  
N 1  NECROPSY. NO A U T O L Y S I S .  NO M I C R O S C O P I C  E X A M I N A T I O N  PI: A W I N A L  M l S S I t I G  

U T E R U S  ' + + + + + + + + + + + + + + + + + + M A + + + + +  
F I B R O I I A  
LE IOMYOMA 

+ + + + + + + + + + + + + + + + + + M A  + + + + +- OVARY 

M U L T I P L E  ORGANS NOS N N N N N N N N N N N N N N N N N N M A N N N N N  

A L L  OTHER S Y S T E M S  

T I C  T Y P E  
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS DMH 
NUMBER I 41 6 1  6 1  6 1  7 1  7 1  7 1  81 8 81 9 1  9 

WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 1 0  
S T U D Y  ! 51 5 6 7 31 3 '  6 1  81 6 51 51 7 

6 1  3 51 4 9 1  7 5 1  6 1  3 6 1  71 9 

A N I M A L  I 31 31 31 31 31 31 31 31 31 31 31 31 31 41 41 41 41 41 41 41 +I 41 41 41 4 1  
91 01 01 0 1  1 1  I I  1 1  21 21 2 3 31 31 

0 0 0 0 0 0 0 0 0 1 0  0 0 1 0  
31 5 4 '  7 1  81 6 1  51 7 1  7 1  9 6 41 5 
81 3 9 0 1  51 I I  7 1  4 1  31 3 6 0 1  8 

TRACHEA 

H E M A T O P O I E T I C  S Y S T E M  

BONE MARROW 

S P L E E N  
HEMAHGIOMA 

LUNGS AND B R O N C H I  l t A + t + t + + + t + t + + t t t t t t + t t t t j  I 
U t I D I F F E R E N T I A T E D  CARCIHOMA M E T A S T  
A L V E O L A R / B R O N C H I O L A R  C A R C I N O M A  
SARCOMA, NOS, M E T A 5 T A T I C  

t A t + t + t + t t + + + t + + t t t  

I 
+ A + * t + t t t + + + + t t t + + t + t t + - t  

+ A + + + t t t + + + + + + - + + + + t t + t t t  

D I G E S T I V E  S Y S T E M  

S A L I V A R Y  G L A N D  

L I V E R  

B I L E  DUCT 

G A L L B L A D D E R  L COMMON B I L E  DUCT . 
PAHCREAS 

STOMACH 

SMALL I H T E S T I N E  

L A R G E  I N T E S T I N E  

U R I N A R Y  S Y S T E M  

K I D N E Y  

U R I N A R Y  B L A D D E R  

U N D I F F E R E N T I A T E D  C A R C I N O M A  METAST. 

E N D O C R I N E  S Y S T E M  

P I T U I T A R Y  

LYMPH NODES t A + t + t t + + + t t t + t + + t t t + + + t  
U N D I F F E R E N T I A T E D  C A R C I N O M A  M E T A S T  
SARCOMA, NOS X  

I 

t ~ t r t t + + t t + * t + t * * t t t t + t + t ~  

t A * t t + t + + + + + t t - + t + t t + t t t t .  

+ A + + + + * + + + + t t t + t + + + + + + + + t .  

N A  N  N  N  N  + ~ N H + N N N  t N N t t N N + H  N  N .  

t A t + t * * * t + t t t + - + t t + + + t + + + .  

t A + + + t t + + + + t t + t + + t t t t +--+.u 
I 

.,t A t + + t + + + t + t +  + + t + t t  + + t  + t +  

. t A + t t t t t * t + + + t t t t t t t t + t t t  

t A t t t t t t + t t t + t + + t + t + t t t t +  

+ A t + t + + t t t + t t t t + t + t + t + t + +  

t A + t t t + + t + t t t t + t t t t t + t t t t ~  

t - 1 .  A t  t t t t t t - -  - + t - - - * t t + - + t -  

X 
t A t t t + t + + t + + + t t t + t t t t t t t  

. t A + t t * - * t + t t + t + t t t - t t - - t t  

+ + * * - + t + - + * - -  t -  - t - t  - _ _ _ _  

ADRENAL 
C O R T I C A L  ADENOMA 
C O R T I C A L  CARCINOMA 

T H Y R O I D  

P A R A T H Y R O I D  

P A N C R E A T I C  I S L E T - C E L L  I S L E T S  ADENOMA j t ~ t + t t + + t t t t t t - t t + t t t t t t  X + I  
MAMMARY G L A N D  

V A G I N A  
P A P I L L O M A ,  NOS 

U T E R U S  
F I B R O M A  
L E IOMYDMA 

S T b l  t M S  

I 
N A N N N  N ~ N N N N N N N N N N N N ~ N H  N N  N .  

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  

+ A + t t t + + + + t t t + t t t t + t t t t t +  
X 

+ A t + t + t + t t t t t t t t t + + + t t + + t  

M U L T I P L E  M A L I G . L Y M P H O M A .  ORGANS NOS L Y M P H O C Y T I C  T Y P E  / N * N N N H N N N N N N N N N N N N N N N N N N H /  

t :  T I 5 S U E  E X A M I N E 0  M I C R O S C O P I C A L L Y  : 110 T I S S U E  I N F O P M A T I O W  S U n M I T T E D  
- :  ' R E Q U I R E D  TISSUE N O T  E X A M I N E D  M I C R O S C O P I C A L L Y  C: NECROPSY,  H0 H I S T O L O G Y  D U E  TO PROTOCOL 
X:  TUXOR I I I C I D E I I C E  A :  A U T O L Y S I S  
N I  NECROPSY,  NO A U T O L Y S I S ,  NO M I C R O S C O P I C  E X A M I N A T I O N  M: A l ( I M A L  M I S S I N G  

B :  NO NECROPSY PERFORMED 
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) IR CHRYSOTILE PLUS D M H  
A N I N A L  4 4 4 4 4 4 6  4 4 4 4 4 4 k 4 4 4 4 5 5 5 1 5  5 5 5 
NUMBER 4 4 4 5 5 5 6 6 1 6  7 7 7 8 8 8 9 9 9 0 0 

1 2  3 1 1  2 3 1 1 1 2  3 1 1 1 2 1 3  1 2  3 1 2  J 1 2  
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TABLE E6. FEMALE HAMSTERS: TUMOR PATHOLOGY (CONTINUED) 
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