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NATIONAL TOXICOLOGY PROGRAM

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

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

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

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes
may occur. Readers are requested to identify any mistakes 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. Comments and questions about the
National Toxicology Program Technical Reports on Toxicology and Carcinogenesis Studies should be
directed to Dr. J.E. Huff, National Toxicology Program, P.0O. Box 12233, Research Triangle Park, NC
27709 (919-541-3780).

These NTP Technical Reports are available for sale from the National Technical Information Service,
U.S. Department of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). Single
copies of this Technical Report are available without charge (and while supplies last) from the NTP
Public Information Office, National Toxicology Program, P.O. Box 12233, Research Triangle Park,
NC 27709. :
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TRICHLOROETHYLENE
CAS No. 79-01-6

CyHCl4 Molecular weight 131.4

Synonyms: Acetylene trichloride; 1-chloro-2,2-dichloroethylene; 1,1-dichloro-2-chloroethylene;
ethinyl trichloride; ethylene trichloride; 1,1,2-trichloroethylene; trichloroethene

Trade names of formulations: Algylen; Anamenth; Benzinol; Blacosolv; Blancosolv; Cecolene;
Chlorilen; Chlorylea; Chlorylen; Chorylen; Circosolv; Crawhaspol; Densinfluat; Dow-Tri; Dukeron;
Fleck-Flip; Flock Flip; Fluate; Gemalgene; Germalgene; Lanadin; Lethurin; Narcogen; Narkogen;
Narkosoid; Nialk; Perma-A-Chlor; Perm-A-Clor; Petzinol; Philex; Threthylen; Threthylene;
Trethylene; Tri, Triad; Trial; Triasol; Trichloran; Trichloren; Triclene; Tri-Clene; Trielene; Trielin;
Triklone; Trilen; Trilene; Triline; Trimar; Triol; TRI-plus; TRI-plus M; Vestrol; Vitran; Westrosol

ABSTRACT

Trichloroethylene is an industrial solvent used primarily for vapor degreasing and cold cleaning. It
was selected for study because of its industrial use and potential for human exposure. (An estimated
3.5 million workers are exposed to trichloroethylene.) In an earlier study (NCI TR 2), trichloro-
ethylene (stabilized with epichlorohydrin and 1,2-epoxybutane) administered by gavage caused
hepatocellular carcinomas in male and female B6C3F; mice. Trichloroethylene administration did
not increase the incidence of tumors in male or female Osborne-Mendel rats. However, the survival of
dosed rats was reduced, thereby compromising the sensitivity of the study to detect a carcinogenic
effect.

The studies described in this report were conducted to compare the sensitivities of four strains of rats
(ACI, August, Marshall, and Osborne-Mendel) to diisopropylamine-stabilized trichloroethylene. The
results of the present studies demonstrate that long-term administration of trichloroethylene pro-
duces nephrotoxicity in four strains of rats and that the susceptibilities of these strains to the nephro-
toxic effects of the chemical are similar. Because of chemically induced toxicity, reduced survival,
and incomplete documentation of experimental data, the studies are considered inadequate for either
comparing or assessing trichlorethylene-induced carcinogenesis in these strains of rats.

Toxicology and carcinogenesis studies of trichloroethylene (more than 99% pure, stabilized with 8
ppm diisopropylamine) were conducted by administering the chemical in corn oil by gavage at doses
of 0, 500, or 1,000 mg/kg per day, 5 days per week, for 103 weeks to groups of 50 male and 50 female
ACI, August, Marshall, and Osborne-Mendel rats. The doses were selected on the basis of results
from 13-week gavage studies in which groups of 10 male and 10 female ACI, August, and Marshall
rats received daily doses of trichloroethylene (male: 125-2,000 mg/kg; female: 63-1,000 mg/kg).
Doses for Osborne-Mendel rats were selected to conform with doses used in an earlier carcinogenicity
study in that strain (NCI TR 2).
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In the 13-week studies, male ACI and August rats receiving 2,000 mg/kg trichloroethylene and male
and female Marshall rats receiving 1,835 mg/kg had final mean body weights 12%-17% lower than
those of the vehicle controls. All other dose groups had body weights comparable to those of the
vehicle controls. Three male August rats dosed with 2,000 mg/kg died. Histopathologic evaluation of
tissues revealed no lesions attributable to trichloroethylene administration in the 13-week studies.
This absence of histopathologic findings did not accurately predict the nephrotoxic effects of long-
term administration of trichloroethylene to rats.

Body Weight and Survival in the Two-Year Studies: In the 2-year studies, all dosed groups exhibited
some reduction in mean body weights relative to the vehicle controls. Survival relative to vehicle
controls was significantly reduced in 7/16 dosed groups (see following table). Also, the survival of
high dose male Marshall rats was reduced by a large number of accidental deaths. Nephrotoxicity,
reduced survival, and central nervous system toxicity (characterized by sedation, loss of conscious-
ness, tremors, and convulsions) showed that the doses of trichloroethylene selected for the 2-year

studies were too high.

SUMMARY OF SURVIVAL AND FINAL MEAN BODY WEIGHTS OF ACI, AUGUST, MARSHALL, AND
OSBORNE-MENDEL RATS IN THE TWO-YEAR GAVAGE STUDIES OF

TRICHLOROETHYLENE
Final Mean Final Mean
Group Survival (a) Body Weight (percent Survival (a) Body Weight (percent
. of vehicle control) of vehicle control)
Male » Female

ACI

Untreated control 39/49 - 37/49 -

Vehicle control 38/50 - 35/50 -

500 mg/kg (b) 19/50 89.0 20/50 91.7

1,000 mg/kg (b)11/50 87.5 (b) 19/50 93.0
August

Untreated control 24/50 - 26/50 -

Vehicle control 21/50 - 23/50 -

500 mg/kg 13/50 93.5 26/50 94.5

1,000 mg/kg 16/49 87.7 25/50 92.4
Marshall

Untreated control 32/50 - 31/50 -

Vehicle control 26/50 - 30/50 -

500 mg/kg (b) 12/50 93.3 (b) 12/50 96.0

1,000 mg/kg (¢) 6/50 96.8 (b) 10/50 89.9
Osborne-Mendel

Untreated control 18/50 - 19/50 -

Vehicle control 22/60 - 20/50 ) -

500 mg/kg 17/50 97.5 11/50 92.7

1,000 mg/kg 15/50 88.4 (b) 7/50 100.7

(a) Proportion of survivors after 2 years
(b) Survival was significantly (P <0.05) reduced relative to vehicle controls.
(c) Twenty-five animals were accidentally killed.
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Renal Effects in the Two-Year Studies: Trichloroethylene caused tubular cell cytomegaly in 82%-
100% of all dosed animals. In addition, trichloroethylene produced toxic nephropathy (which was dis-
tinguishable from age-related nephropathy) in 17%-80% of the dosed animals. Cytomegaly, karyo-
megaly, or toxic nephropathy was not found in untreated or vehicle control animals. Trichloro-
ethylene administration was also associated with increased incidences of renal tubular cell adenomas
and adenocarcinomas. The incidences of renal lesions are shown in the following table.

Other Pathologic Effects in the Two-Year Studies: An increased incidence of interstitial cell tumors of
the testis was observed in high dose male Marshall rats (untreated control, 16/46; vehicle control,
17/46; low dose, 21/48; high dose, 32/48; P=0.002). The incidences of pheochromocytomas of the adre-
nal gland were significantly reduced in male ACI, female August, female Marshall, and male and fe-
male Osborne-Mendel rats.

Genetic Toxicology: Trichloroethylene did not cause mutations in Salmonella typhimurium strains
TA98, TA100, TA1535, or TA1537 with or without metabolic activation. In Chinese hamster ovary
cells, trichloroethylene did not induce chromosomal aberrations; the results for sister chromatid ex-
changes were considered positive. Trichloroethylene was mutagenic to mouse L5178Y lymphoma
cells in the presence of rat liver S9.

SUMMARY OF INCIDENCES OF RENAL LESIONS IN THE TWO-YEAR GAVAGE STUDIES OF

TRICHLOROETHYLENE
Male Female
Untreated Vehicle 500 1,000 Untreated Vehicle 500 1,000
Lesion Control Control mgkg mgkyg Control Control mg/kg mgkg

ACI

No. kidneys examined 49 50 49 49 49 48 47 43

Cytomegaly 0 0 40 48 0 0 43 42

Toxic nephropathy 0 0 18 18 0 0 21 19

Tubular cell adenoma 0 0 0 0 0 0 2 0

Tubular cell adenocarcinoma 0 0 1 0 0 0 (a)l 1
August

No. kidneys examined 50 50 50 49 50 49 48 50

Cytomegaly 0 0 46 46 0 4] 46 50

Toxic nephropathy 0 0 10 31 0 0 8 29

Tubular cell adenoma 0 0 1 1 0 1 2 0

Tubular cell adenocarcinoma 0 0 1 0 0 0 2 0
Marshall

No. kidneys examined 49 49 50 47 49 50 48 44

Cytomegaly 0 0 48 47 0 0 46 43

Toxic nephropathy 0 0 18 23 1 0 30 30

Tubular cell adenoma 2 0 1 0 1 1 1 0

Tubular cell adenocarcinoma 0 0 0 1 0 0 1 1
Osborne-Mendel

No. kidneys examined 50 50 50 50 50 50 50 49

Cytomegaly 0 0 48 49 0 0 48 49

Toxic nephropathy 0 0 39 35 0 0 30 39

Tubular cell adenoma 0 0 6 1 1 0 0 1

Tubular cell adenocarcinoma 0 0 0 1 0 0 0 0

(a) Adenocarcinoma, NOS
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Data Audit: Audits of the experimental data for these 2-year studies of trichloroethylene were con-
ducted by the National Toxicology Program (Appendix Q). The results of the audits revealed evidence
that the doses of trichloroethylene were too high. In addition, there was insufficient documentation of
animal breeding, clinical observations, environmental conditions, and analytical chemistry data.
Also, individual animal identification was not always verifiable.

Conclusions: Under the conditions of these 2-year gavage studies of trichloroethylene in male and fe-
male ACI, August, Marshall, and Osborne-Mendel rats, trichloroethylene administration caused
renal tubular cell cytomegaly and toxic nephropathy in both sexes of the four strains. However, these
are considered to be inadequate studies of carcinogenic activity* because of chemically induced toxic-
ity, reduced survival, and deficiencies in the conduct of the studies. Despite these limitations, tubular
cell neoplasms of the kidney were observed in rats exposed to trichloroethylene and interstitial cell
neoplasms of the testis were observed in Marshall rats exposed to trichloroethylene.

SUMMARY OF THE TWO-YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE IN MALE AND FEMALE
ACI, AUGUST, MARSHALL, AND OSBORNE-MENDEL RATS

Doses
0,500, and 1,000 mg/kg trichloroethylene in cornoil, 5 d/wk

Level of evidence of carcinogenic activity
Inadequate study

As indicated by
Chemically induced toxicity, reduced survival, and deficiencies in study conduct

Other toxic effects
Renal tubular cytomegaly, toxic nephropathy

Neoplastic effects
Uncommon renal tubular cell neoplasms in exposed rats and testicular interstitial cell tumors in male Marshall rats

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 9.
Summaries of the Peer Review comments and the public discussions on this Technical Report appear on pages 13-14 and
16-17.
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EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTIVITY

These studies are designed and conducted to characterize and evaluate the toxicologic potential, including carcinogenic activity, of
selected chemicals in laboratory animals (usually two species, rats and mice). Chemicals selected for NTP toxicology and carcinogenesis
studies 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 study animals do not have a greater incidence of neoplasia than control animals, do not necessarily mean
that a chemical is not a carcinogen, inasmuch as the experiments are conducted under a limited set of conditions. Positive results dem-
onstrate that a chemical is carcinogenic for laboratory animals under the conditions of the study and indicate that exposure to the
chemical has the potential for hazard to humans.

The National Toxicology Program describes the results of individual experiments on a chemical agent and notes the strength of the evi-
dence for conclusions regarding each study. Other organizations, such as the International Agency for Research on Cancer, assign a
strength of evidence for conclusions based on an examination of all available evidence including: animal studies such as those conducted
by the NTP, epidemiologic studies, and estimates of exposure. Thus, the actual determination of risk to humans from chemicals found to
be carcinogenic in laboratory animals requires a wider analysis that extends beyond the purview of these studies.

Five categories of evidence of carcinogenic activity are used in the Technical Report series to summarize the strength of the evidence ob-
served in each experiment: two categories for positive results ("Clear Evidence” and "Some Evidence”); one category for uncertain find-
ings ("Equivecal Evidence™); one category for no observable effects ("No Evidence”); and one category for experiments that because of ma-
jor flaws cannot be evaluated (“Inadequate Study™). These categories of interpretative conclusions were first adopted in June 1983 and
then revised in March 1986 for use in the Technical Reports series to incorporate more specifically the concept of actual weight of evidence
of carcinogenic activity. For each separate experiment (male rats, female rats, male mice, female mice), one of the following quintet is se-
lected to describe the findings. These categories refer to the strength of the experimental evidence and not to either potency or
mechanism.

¢ Clear Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing a dose-related (i) in-
crease of malignant neoplasms, (ii) increase of a combination of malignant and benign neoplasms, or (iii) marked increase of be-
nign neoplasms if there is an indication from this or other studies of the ability of such tumors to progress to malignancy.

¢ Some Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing a chemically related in-
creased incidence of neoplasms (malignant, benign, or combined) in which the strength of the response is less than that required
for clear evidence.

¢ Equivocal Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing a marginal in-
crease of neoplasms that may be chemically related.

e No Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing no chemically related in-
creases in malignant or benign neoplasms.

e Inadequate Study of Carcinogenic Activity is demonstrated by studies that because of major qualitative or quantitative
limitations cannot be interpreted as valid for showing either the presence or absence of carcinogenic activity.

When a conclusion statement for a particular experiment is selected, consideration must be given to key factors that would extend the ac-
tual boundary of an individual category of evidence. This should allow for incorporation of scientific experience and current under-
standing of long-term carcinogenesis studies in laboratory animals, especially for those evaluations that may be on the borderline be-
tween two adjacent levels. These considerations should include:

The adequacy of the experimental design and conduct;

Occurrence of common versus uncommon neoplasia;

Progression (or lack thereof) from benign to malignant neoplasia as well as from preneoplastic lesions;

Some benign neoplasms have the capacity to regress but others (of the same morphologic type) progress. At present, it is im-
possible to identify the difference. Therefore, where progression is known to be a possibility, the most prudent course is to assume
that benign neoplasms of those types have the potential to become malignant;

Combining benign and malignant tumor incidences known or thought to represent stages of progression in the same organ or
tissue;

Latency in tumor induction;

Multiplicity in site-specific neoplasia;

Metastases;

Supporting information from proliferative lesions (hyperplasia) in the same site of neoplasia or in other experiments (same lesion
in another sex or species);

The presence or absence of dose relationships;

The statistical significance of the observed tumor increase;

The concurrent control tumor incidence as well as the historical control rate and variability for a specific neoplasm;
Survival-adjusted analyses and false positive or false negative concerns;

Structure-activity correlations; and

® Insome cases, genetictoxicology.

These considerations together with the definitions as written should be used as composite guidelines for selecting one of the five cate-
gories. Additionally, the following concepts (as patterned from the International Agency for Research on Cancer Monographs) have been
adopted by the NTP to give further clarification of these issues:

The term chemical carcinogenesis generally means the induction by chemicals of neoplasms not usually observed, the induction by
chemicals of more neoplasms than are generally found, or the earlier induction by chemicals of neoplasms that are commonly ob-
served. Different mechanisms may be involved in these situations. Etymologically, the term carcinogenesis means induction of
cancer, that is, of malignant neoplasms; however, the commonly accepted meaning is the induction of various types of neoplasms or
of a combination of malignant and benign neoplasms. In the Technical Reports, the words tumor and neoplasm are used

interchangeably.
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PEER REVIEW PANEL (DECEMBER 1985)

The members of the Peer Review Panel who evaluated the draft Technical Report on trichloroethyl-
ene on December 9, 1985, are listed below. Panel members serve as independent scientists, not as
representatives of any institution, company, or governmental agency. In this capacity, Panel mem-
bers have five major responsibilities: (a) to ascertain that all relevant literature data have been ade-
quately cited and interpreted, (b) to determine if the design and conditions of the NTP studies were
appropriate, (c) to ensure that the Technical Report presents the experimental results and conclu-
sions fully and clearly, (d) to judge the significance of the experimental results by scientific criteria,
and (e) to assess the evaluation of the evidence of carcinogenicity and other observed toxic responses.
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
TRICHLOROETHYLENE (DECEMBER 1985)

On December 9, 1985, the draft Technical Report on the toxicology and carcinogenesis studies of tri-
chloroethylene received peer review by the National Toxicology Program Board of Scientific Coun-
selors’ Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting
was held at the National Institute of Environmental Health Sciences, Research Triangle Park, North
Carolina.

Dr. J. Mennear, NTP Chemical Manager, introduced the toxicology and carcinogenesis studies of tri-
chloroethylene by reviewing the experimental designs, results, and proposed conclusions:

These 2-year gavage studies of trichloroethylene in male and female ACI, August,
Marshall, and Osborne-Mendel rats are considered to be inadequate studies of carcino-
genicity because of insufficient survival in dosed animals and incomplete documentation
of the conduct of the studies. However, under the conditions of these studies trichloro-
ethylene administration was strongly associated with renal tubular cell cytomegaly and
karyomegaly and toxic nephropathy in both sexes of the four strains. In addition, an in-
creased incidence of renal tubular cell neoplasms in male Osborne-Mendel rats, and
possibly in female ACI and female August rats, and an increased incidence of testicular
interstitial cell tumors in male Marshall rats may have been associated with the ad-
ministration of trichloroethylene.

Dr. Hooper, a principal reviewer, agreed with the proposed conclusions. He discussed deficiencies in
study design, conduct, and recordkeeping. With regard to the large numbers of “accidental” or “ga-
vage-related” deaths, he argued that gavage trauma is lethal when accompanied by the toxicity of tri-
chloroethylenie. Dr. Hooper proposed that inhalation studies in both rats and mice be designed to con-
firm or deny the assertion that trichloroethylene is a tissue- and species-specific carcinogen (mouse
liver). He asked that reference be included to a 1983 Japanese inhalation study in which trichloro-
ethylene was reported to produce pulmonary adenocarcinomas in female ICR mice.

As a second principal reviewer, Dr. Swenberg agreed with the conclusions but stated that these stud-
ies were inadequately designed, failing to utilize a previous study with Osborne-Mendel rats in dose
selection. Beginning with the Abstract, it should be stated that the doses used exceeded the maxi-
mum tolerated dose in all four strains of rats. He detailed a number of suggested revisions. However,
he said that the last sentence regarding kidney tumors should be deleted as the findings described
have not been reproduced in several negative studies and are difficult to assess due to the severe renal
toxicity.

As a third principal reviewer, Dr. Crowley also suggested that the last sentence should be deleted
from the conclusions. He also asked for clarification concerning the relationship of gavage trauma
with chemical toxicity in causation of “accidental” deaths. Dr. Mennear responded that the mortality
originally termed “gavage-related deaths” was likely to be associated with toxicity of
trichloroethylene,

Dr. E. McConnell, NIEHS, said that despite the deficiencies in these studies, the NTP considered the
toxic renal lesions to be real and consistent with effects seen with other halogenated solvents.
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In other discussion, Dr. Tannenbaum pointed out that the major metabolite of trichloroethylene in
humans and rats is trichloroacetic acid, and this compound could be the cause of the nephrotoxicity,
thus raising the question of whether there might be a threshold effect. Dr. Mirer cautioned against
minimizing the importance of the renal toxicity in view of the fact that the doses used were in the
same range as the occupationally permitted exposure levels in air. Dr. Perera spoke against deleting
the last sentence of the conclusions, arguing that if the nontumor toxic effects should not be dismissed
despite the deficiencies of the studies, then neither should the neoplastic effects. Dr. McConnell said
that the toxic renal lesions were observed at very high incidence whereas the neoplastic changes were
found at very low incidence. Dr. Swenberg stated that conclusions about carcinogenicity cannot be
drawn from an inadequate study of carcinogenicity.

Dr. Scala said that the audit report findings suggest these studies are flawed and should not be pub-
lished as an NTP Technical Report. The data on the kidney lesions could be reported separately. Dr.
Jones said that the information should be made readily available. Dr. Purchase thought it difficult to
recommend publication or not based on the present report. He suggested that the report be redrafted
and brought back to the Panel.

Dr. Hooper moved that the report be deferred for extensive revision and then brought back to the
Panel. Dr. Swenberg seconded the motion. Dr. Kociba requested that more information from the
Audit Report be included in the redraft. Dr. Swenberg asked that information also be provided on the
findings from an independent audit by the Halogenated Solvent Industry Alliance (HSIA). Dr. J.
Huff, NIEHS, said that a revised Technical Report could be ready for consideration at the summer
1986 meeting. Dr. Hook summarized the motion to say that the Technical Report would be rewritten,
adding a more extensive summary of the findings from audits conducted by both the NTP and HSIA
and returned to the Panel for review. The Panel approved the motion by nine affirmative votes with
two abstentions (Dr. Kociba and Dr. Purchase).
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PEER REVIEW PANEL (AUGUST 1986)

The members of the Peer Review Panel who evaluated the draft Technical Report on trichloro-
ethylene on August 19,1986, are listed below. Panel members serve as independent scientists, not as
representatives of any institution, company, or governmental agency. In this capacity, Panel mem-
bers have five major responsibilities: (a) to ascertain that all relevant literature data have been ade-
quately cited and interpreted, (b) to determine if the design and conditions of the NTP studies were
appropriate, (¢) to ensure that the Technical Report presents the experimental results and conclu-
sions fully and clearly, (d) to judge the significance of the experimental results by scientific criteria,
and (e) to assess the evaluation of the evidence of carcinogenicity and other observed toxic responses.

National Toxicology Program Board of Scientific Counselors
Technical Reports Review Subcommittee

Robert A. Scala, Ph.D. (Chair)
Senior Scientific Advisor, Medicine and Environmental Health Department

Research and Environmental Health Division, Exxon Corporation
East Millstone, New Jersey

Michael A. Gallo, Ph.D.
Associate Professor, Director of Toxicology
Department of Environmental and Community
Medicine, UMDNJ - Rutgers Medical School
Piscataway, New Jersey

Frederica Perera, Dr. P.H.
Division of Environmental Sciences
School of Public Health, Columbia
University
New York, New York

Ad Hoc Subcommittee Panel of Experts

Charles C. Capen, D.V.M,, Ph.D.
Department of Veterinary Pathobiology
Ohio State University
Columbus, Ohio

Vernon M. Chinchilli, Ph.D.
Department of Biostatistics
Medical College of Virginia
Virginia Commonwealth University
Richmond, Virginia

John J. Crowley, Ph.D. (Principal Reviewer)
Division of Public Health Science
The Fred Hutchinson Cancer Research Center
Seattle, Washington

Kim Hooper, Ph.D. (Principal Reviewer)
Hazard Evaluation System and
Information Services
Department of Health Services
State of California
Berkeley, California

Donald H. Hughes, Ph.D.
Scientific Coordinator, Regulatory Services
Division, The Procter and Gamble Company
Cincinnati, Ohio
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Franklin E. Mirer, Ph.D.
Director, Health and Safety Department
International Union, United Auto
Workers, Detroit, Michigan

James A. Popp, D.V.M.,, Ph.D. (Principal
Reviewer) Head, Department of
Experimental Pathology and Toxicology

Chemical Industry Institute of Toxicology
Research Triangle Park, North Carolina

ILF.H. Purchase, B.V.Sc., Ph.D., F.R.C. Path.
Director, Central Toxicology Laboratory
Imperial Chemical Industries, PLC
Alderley Park, England

Andrew Sivak, Ph.D.
Vice President, Biomedical Science
Arthur D. Little, Inc.
Cambridge, Massachusetts
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
TRICHLOROETHYLENE (AUGUST 1986)

On August 19, 1986, the draft Technical Report on the toxicology and carcinogenesis studies of tri-
chloroethylene received peer review by the National Toxicology Program Board of Scientific Coun-
selors’ Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting
was held at the National Institute of Environmental Health Sciences, Research Triangle Park, North
Carolina.

Dr. J. Mennear, NTP, introduced the studies by reviewing the experimental design, results, and pro-
posed conclusions (inadequate studies of carcinogenic activity in the four strains of rats).

Dr. Hooper, a principal reviewer, stated that this version was improved considerably over the pre-
vious draft, especially in justifying dose selection, comparing renal toxicity in five rat strains (includ-
ing F344), eliminating mention of gavage trauma as the major cause of decreased survival, and sum-
marizing audit findings and deficiencies in the execution of the studies. Among many comments, Dr.
Hooper suggested that significant carcinogenic effects should be included in the summary, even
though the overall studies were judged inadequate for assessing carcinogenicity, and he cited specific
increases in renal and testicular tumors. He asked for a clarifying discussion on what is meant by
“accidental” deaths, since some of the excessive mortality could be due to anesthetic or toxic proper-
ties of the chemical. Dr. Hooper suggested that a more balanced discussion be given to the carcino-
genic effects of chlorinated aliphatics, including findings from inhalation studies in which the car-
cinogenic responses appeared to be broader in terms of site.

As a second principal reviewer, Dr. Popp basically agreed with the conclusion that these were inade-
quate studies but felt that the report should more clearly and specifically state the basis for the
studies’ inadequacies. Dr. Popp indicated that statements in the text about significant increases in
renal tumors could lead to a misunderstanding that these were positive studies. He thought that
these statements could be better qualified.

As a third principal reviewer, Dr. Crowley questioned whether the report yet comes to grips with how
serious the data problems are. For example, the results of the data audit indicate that analyses by
dose group and evaluations of dose response may be potentially misleading. He said that if these were
inadequate studies, the significant tumor findings should be downplayed or not presented at all. Dr.
Crowley noted a possible exception, testicular tumors in Marshall rats, which did not involve a com-
promised organ and were statistically significant regardless of dose identification.

Most of the discussion was concerned with the weight that should be given to the renal and testicular
tumors observed and whether statistical significances should be given within the context of inade-
quate studies. One viewpoint as supported by Dr. Purchase, Dr. Crowley, and Dr. Popp was that con-
clusions about carcinogenic activity from inadequate studies are unwarranted, as are statements
about the statistical significance of low incidence rates in animals with uncertain identification. A
second viewpoint, supported by Dr. Hooper, Dr. Mirer, and Dr. Perera, was that, although conclusions
cannot be drawn from inadequate studies, more emphasis could be given to the tumor data if it is be-
lieved that there is a probable association between chemical administration and increased tumor in-
cidence. Dr.J. Huff, NIEHS, stated that NTP staff agreed that these renal tumors were related to tri-
chloroethylene administration, and he reported that combining data from male and female animals
for both vehicle control and dosed groups shows only 2 renal tumors in vehicle controls versus 26 in
dosed animals. Dr. S. Eustis, NIEHS, noted that there was an overemphasis regarding the purported
misidentification of animals. Dr.J. Selkirk, NIEHS, said that the audit summary reinforced the idea
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that animals were indeed identifiable and could be separated easily into dosed and vehicle control
animals.

Dr. Hooper moved that the Technical Report on trichloroethylene be accepted with the conclusions as
written, inadequate studies of carcinogenic activity in the four strains of rats, and with the addition of
a statement to the summary that there were increased incidences of renal tubular cell tumors
observed in dosed rats and an increased incidence of interstitial cell tumors of the testes in dosed
Marshall rats. Dr. Mirer seconded the motion, and it was approved by six reviewers with three
dissenting (Dr. Capen, Dr. Crowley, and Dr. Popp) and one abstaining (Dr. Purchase).
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I. INTRODUCTION
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TRICHLOROETHYLENE

CAS No. 79-01-6

CoHCl3 Molecular weight 131.4

Synonyms: Acetylene trichloride; 1-chloro-2,2-dichloroethylene; 1,1-dichloro-2-chloroethylene;
ethinyl trichloride; ethylene trichloride; 1,1,2-trichloroethylene; trichloroethene

Trade names of formulations: Algylen; Anamenth; Benzinol; Blacosolv; Blancosolv; Cecolene;
Chlorilen; Chlorylea; Chlorylen; Chorylen; Circosolv; Crawhaspol; Densinfluat; Dow-Tri; Dukeron;
Fleck-Flip; Flock Flip; Fluate; Gemalgene; Germalgene; Lanadin; Lethurin; Narcogen; Narkogen;
Narkosoid; Nialk; Perma-A-Chlor; Perm-A-Clor; Petzinol; Philex; Threthylen, Threthylene;
Trethylene; Tri; Triad; Trial; Triasol; Trichloran; Trichloren; Triclene; Tri-Clene; Trielene; Trielin;
Triklone; Trilen; Trilene,; Triline; Trimar; Triol, TRI-plus; TRI-plus M; Vestrol; Vitran, Westrosol

Use

Trichloroethylene is an industrial solvent used
primarily for vapor degreasing and cold cleaning
of fabricated metal parts. Trichloroethylene has
been used as a carrier solvent for the active in-
gredients of insecticides and fungicides; as a sol-
vent for waxes, fats, resins, and oils; as a spot re-
mover, as an anesthetic for medical, dental, and
veterinary use; and as an extractant for spice
oleoresins and for caffeine from coffee. Trichlo-
roethylene may be found in printing inks,
varnishes, adhesives, paints, lacquers, spot re-
movers, rug cleaners, disinfectants, and cos-
metic cleansing fluids. Trichloroethylene may
be used as a chain terminator in polyvinyl chlo-
ride production and as an intermediate in the
production of pentachloroethane (Kirk-Othmer,
1963, 1979; IARC, 1979; Defalque, 1961;
Wetterhahn, 1972; USCFR, 1976; Valle-Riestra,
1974). Trichloroethylene is no longer used with
food, drugs, or cosmetics (IARC, 1979; Food
Chemical News, 1978). Before 1976, tolerances
for trichloroethylene in decaffeinated ground
coffee were set at 25 ppm (USCFR, 1976). Tri-
chloroethylene is no longer used in the de-
caffeination of coffee,
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Chemical and Physical Properties of
Trichloroethylene

Selected physical and chemical properties of tri-
chloroethylene are presented in Table 1. Seven
reviews on trichloroethylene are available (Huff,
1971; Waters et al., 1976, 1977; Mercier, 1977,
Lyman, 1978; IARC, 1979; v. Apeldoorn, 1984;
WHO, 1985).

Exposure and Production

The general population is exposed to trichloro-
ethylene at low concentrations (in the parts per
billion range) in air, water, and food. Reduction
of the use of the chemical in anesthesia, solvent
extraction and fumigation of foodstuffs, and dry-
cleaning of textiles has reduced exposure from
these sources. Exposure during the production
of trichloroethylene is relatively low because of
the nature of the process. Industrial uses, such
as metal degreasing, can involve high exposures.
The respiratory route is the principal route of ex-
posure with dermal exposure being an addi-
tional route. Oral intake is insignificant in
industrial settings (WHO, 1985). In 1981, pro-
duction of trichloroethylene was 117 million kg



TABLE 1. SELECTED CHEMICAL AND PHYSICAL PROPERTIES OF TRICHLOROETHYLENE

Description: Colorless liquid

Boiling point: 87°C

Dengsity: 1.4642 g/mlat 20°C
Refractive index: n_ = 1,4773at20°C
Spectroscopy data: ll,,ap <200 nm

Solubility: Water, 0.1% w/v at 20° C; miscible with acetone, ethanol, diethyl ether, chloroform, and oils

Volatility: Vapor pressure, 77 mm at 25°C
Vapor density: 4.54 (air = 1)

Stability: Nonflammable; when pure and containing a stabilizer, it is stable in presence of air, moisture, and light and in
contact with metals up to 130° C. When heated with ozone, it decomposes rapidly into products such as hydrogen chloride,
phosgene, carbon monoxide, and chlorine peroxzide. At 700°C and above, the vapor decomposes to give a mixture of dichloro-
ethylene, tetrachloroethylene, carbon tetrachloride, chloroform, and methyl chloride. Upon contact with certain metals, high
temperatures, open flame, or ultraviolet light, it decomposes almost instantly to phosgene and/or hydrogen chloride, chlorine,
and dichloroacetyl chloride. In the presence of alkali, trichloroethylene decomposes to dichloroacetylene.

Reactivity: The most important reaction of trichloroethylene is its oxidative breakdown by atmospheric oxygen, greatly
accelerated by elevation of temperature and exposure to light, especially ultraviolet light; not hydrolyzed by water under
normal conditions; reacts with alkali under pressure at 150° C to produce glycolic acid and with sulfuric acid to give mono-

chloroacetic acid
Conversion factor: 1 ppm in air is equivalent to 5.37 mg/m3

(USITC, 1982). An estimated 3.5 million
workers are exposed to trichloroethylene (Page,
1979).

The recommended threshold limit value for in-
dustrial exposure to trichloroethylene is 50 ppm
(ACGIH, 1985-86), and the Federal OSHA
standard for trichloroethylene is 100 ppm. The
California standard is set at 25 ppm.

Teratogenicity and Embryotoxicity

Trichloroethylene has been studied for terato-
genic and embryo/fetotoxicologic potential in
mice, rats, and rabbits. The results of these
studies have not revealed consistent adverse ef-
fects in these species.

Mice: Swiss-Webster mice were exposed by in-
halation to trichloroethylene at 300 ppm in air 7
hours per day on days 6-15 of gestation (Schwetz
et al., 1975). The mice were observed daily
throughout pregnancy, and maternal weights
were recorded on days 6, 10, and 18 of gestation.
No effects were observed on the average number
of implantation sites per litter, litter size, inci-
dence of fetal resorptions, fetal sex ratios, or fe-
tal body measurements on day 18 of gestation.
The incidences of gross and microscopic anoma-
lies were not significantly greater among ex-
posed than among control litters (Leong et al.,
1975; Schwetz et al., 1975).
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Rats: Exposure of Sprague Dawley and Charles
River rats to trichloroethylene at 300 ppm pro-
duced no evidence of teratogenicity or maternal
toxicity (Leong et al., 1975; Schwetz et al., 1975).
Inhalation exposure of Sprague Dawley rats to
trichloroethylene (500 ppm trichloroethylene, 7
hours per day, 5 days per week) during a 3-week
pregestational period and on days 0-18 or days 6-
18 of gestation caused no maternal or em-
bryonal/fetal toxicity (Beliles et al., 1980).
These authors concluded that neither the fre-
quency nor character of the macro- or micro-
scopic findings in the dosed groups indicated an
adverse effect.

Female Long-Evans rats exposed to trichloro-
ethylene at 1,800 ppm via inhalation 6 hours per
day, 5 days per week, for 2 weeks before mating
and/or on days 0-20 of gestation did not exhibit
any signs of maternal toxicity (Dorfmueller et
al,, 1979). There was no indication of embryonic
toxicity, and no significant compound-related ef-
fects were found in the number of corpora lutea,
implantation sites per litter, fetal body weights,
resorbed fetuses per litter, or sex ratios. No sig-
nificant compound-related effects were observed
in the analysis of total soft-tissue anomalies.
However, prenatal exposure at 1,800 ppm tri-
chloroethylene caused an elevation of incom-
plete ossification of the sternum, possibly
indicative of delays in maturation but not con-
sidered to be a major malformation. The study
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indicated no compound-related effects on gen-
eral postnatal behavior, but there was a small
depression of postnatal weight gains in offspring
of the premating exposure group.

Rabbits: Female New Zealand white rabbits
were exposed to trichloroethylene at 530 ppm in
air 7 hours per day, 5 days per week, for 3 weeks
pregestation and on days 0-21 or on days 7-21 of
gestation (Beliles et al., 1980). The results re-
vealed no evidence of maternal toxicity or em-
bryotoxicity. The authors did report the occur-
rence of external hydrocephalus in a few fetuses
in one of the study groups (four fetuses per two
litters), but no definitive conclusion was made
from these findings.

Genetic Toxicology

Trichloroethylene has been reported to be
weakly mutagenic or nonmutagenic for Salmo-
nella typhmurium strain TA100 (Baden et al.,
1979; Bartsch et al., 1979; Simmon et al., 1977
Waskell, 1978). Cerna and Kypenova (1977) re-
ported that trichloroethylene was mutagenic
(without metabolic activation) in S. typhimuri-
um strains TA1535 and TA1538 and in host-
mediated assays with TA1950, TA1951, and
TA1952. Greim et al. (1975) reported that mi-
crosomally activated reagent-grade trichloro-
ethylene was slightly mutagenic for Escherichia
coli K12, but Loprieno et al. (1979) found no
mutagenic activity in a series of short-term tests
using a distilled pure sample of trichloro-
ethylene. Some of this variability may be due to
differences in testing protocol, and some may be
due to the presence of various stabilizers used in
trichloroethylene. NTP studies demonstrated
that epichlorohydrin, one chemical frequently
used to stabilize trichloroethylene, is clearly mu-
tagenic in Salmonella strains TA100 and
TA1535, inducing base-substitution mutations
(Canter et al., 1986). In contrast, diisopropyla-
mine, which was the stabilizer in the trichloro-
ethylene used in the NTP 13-week and 2-year
rodent studies, is not mutagenic in Salmonella
strains TA100, TA1535, TA1537, or TA98 when
tested in a preincubation protocol with or with-
out metabolic activation from Aroclor 1254-
induced male Sprague Dawley rat or Syrian
hamster liver S9 at doses up to 10,000 pg/plate
(Mortelmans et al., 1986). Slacik-Erben et al.
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(1980) studied trichloroethylene (99.5% pure) in
a dominant lethal test with male Han/BGA
NMRI mice and found no mutagenic activity.
The trichlorethylene used in that study was sta-
bilized with 100 mg/liter triethanolamine, a
nonmutagenic chemical (Mortelmans et al.,
1986; Gulati et al., 1985; Yoon et al., 1985),

In studies conducted by the NTP (Appendix I),
trichloroethylene, stabilized with diisopropyla-
mine, did not cause mutations in S. typhimuri-
um strains TA98, TA100, TA1535, or TA1537,
with or without metabolic activation by Aroclor
1254-induced male Sprague Dawley rat or male
Syrian hamster liver S9 by a liquid-incubation
procedure (Mortelmans et al., 1986). Trichloro-
ethylene did not induce chromosomal aberra-
tions in Chinese hamster ovary cells with or
without metabolic activation; the results for sis-
ter chromatid exchanges were considered posi-
tive (Gulati et al., 1985). Trichloroethylene was
mutagenic to mouse L5178Y lymphoma cells
with but not without activation by Aroclor 1254-
induced male F344 rat liver S9.

Carcinogenicity

Evidence for a carcinogenic effect of industrial-
grade (greater than 99% pure) trichloroethylene
was reported by the National Cancer Institute
after the completion of studies in B6C3F; mice
and Osborne-Mendel rats (NCI, 1976). Tri-
chloroethylene was administered by gavage for
78 weeks; rats were then observed for an addi-
tional 32 weeks and mice for 12 weeks. In mice,
time-weighted-average gavage doses of 1,170
and 2,340 mg/kg in males and 870 and 1,740
mg/kg in females were associated with signifi-
cant increases in the incidences of hepatocellu-
lar carcinomas. Trichloroethylene administra-
tion was associated with increased incidences of
alveolar/bronchiolar adenomas and carcinomas
in male and female mice (male: vehicle control,
0/20; low dose, 5/50; high dose, 1/48; female:
1/20; 5/50; 7/47). These incidences were not sta-
tistically significant and were not considered to
be evidence of carcinogenicity in mice. In Os-
borne-Mendel rats, time-weighted-average ga-
vage doses of 550 and 1,100 mg/kg (both sexes)
did not increase the incidences of primary tu-
mors. However, as in several other carcinogen-
icity studies of chlorinated ethanes and
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ethylenes (hexachloroethane, NCI, 1978a;
1,1,2,2-tetrachloroethane, NCI, 1978b; 1,1,2-tri-
chloroethane, NCI, 1978c; tetrachloroethylene,
NCI, 1977; pentachloroethane, NTP, 1983), the
survival of the rats was compromised by the dose
regimen.

The results of most of these carcinogenicity stud-
ies have been summarized (Weisburger, 1977)
and reviewed (1ARC, 1979). The International
Agency for Research on Cancer (IARC) consid-
ered the trichloroethylene studies in Osborne-
Mendel rats to be inadequate for evaluation and
the studies in B6C3F; mice to provide limited
evidence of carcinogenicity; that is, trichloro-
ethylene was found to be carcinogenic in one
species (IARC, 1979). IARC evaluated trichloro-
ethylene as being “carcinogenic to mice after its
oral administration, producing liver and lung
neoplasms” (IARC, 1982),

The interpretation of the earlier trichloro-
ethylene study (NCI, 1976) was complicated by
the presence of certain additives, particularly
epichlorohydrin (0.09%) in the study material.
Epichlorohydrin- had been previously shown to
induce local sarcomas in mice following subcuta-
neous injection (Van Duuren et al., 1974) and
was subsequently shown to cause nasal carcino-
mas in rats after inhalation exposure (Laskin et
al,, 1980). Further, epichlorohydrin is a muta-
gen for S. typhimurium strain TA100 (Simmon,
1977). Therefore, although the carcinogenicity
of industrial-grade trichloroethylene (contain-
ing epichlorohydrin) in BEC3F; mice was firmly
established, unequivocal statements regarding
the carcinogenicity of pure trichloroethylene in
mice could not be made.

Results of long-term inhalation studies with
purified trichloroethylene (less than 0.25 ppm of
each of five chlorinated hydrocarbon impurities
as analyzed by gas chromatography/mass spec-
trophotometry, stabilized with 15 ppm tri-
ethanolamine) have been reported (Henschler et
al,, 1980). In these studies, male and female
Wistar rats, NMRI mice, and Syrian hamsters
were exposed to air containing up to 500 ppm tri-
chloroethylene for 18 months (6 hours per day, §
days per week). This regimen did not produce
compound-related increases in primary tumors
in these species. The investigators did report an
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increase in the incidence of malignant lympho-
mas in female mice (control, 9/29; low dose,
17/30; high dose, 18/28), but the relationship of
this lesion to trichloroethylene exposure was
considered questionable because of the high inci-
dence of lymphomas in control mice.

In an inhalation experiment, Fukuda et al.
(1983) exposed female ICR mice and SD rats to
50, 150, or 450 ppm trichloroethylene (contain-
ing 0.019% epichlorohydrin) 7 hours per day, 5
days per week for 104 weeks. These workers re-
ported increased incidences of pulmonary adeno-
carcinomas in dosed mice (control, 1/49; 50 ppm,
3/50; 150 ppm, 8/50; 450 ppm, 7/46). No increase
in liver tumors was reported. There were no in-
creases in the incidences of tumors in female
rats.

Henschler and coworkers compared the car-
cinogenicity of trichloroethylene stabilized with
triethanolamine (0.0015%), epichlorohydrin
(0.8%), 1,2-epoxybutane (0.8%), or epichloro-
hydrin plus 1,2-epoxybutane (0.25% and 0.25%)
to that of industrial-grade trichloroethylene in
groups of 50 male and 50 female ICR/HA-Swiss
mice (Henschler et al., 1984). The study com-
pounds were administered by gavage in corn oil
5 days per week. The original doses were 2.4 and
1.8 g/kg of trichloroethylene in males and fe-
males, respectively. Because of dose-related tox-
icity, administration was stopped after 34 weeks
and then resumed during week 41 with doses
that were one-half the original doses. The ani-
mals were not dosed during week 65, and dosing
was terminated after week 68. Animals were ob-
served until week 106. Amine-stabilized trichlo-
roethylene did not cause an increased incidence
of tumors in either sex. Trichloroethylene sta-
bilized with epichlorohydrin, 1,2-epoxybutane,
or both and industrial-grade trichloroethylene
caused increases in the incidences of fore-
stomach papillomas and squamous cell carcino-
mas. Although these results indicate that both
epichlorohydrin- and 1,2-epoxybutane-stabilized
trichloroethylene are carcinogenic in mice, no
conclusion regarding amine-stabilized trichloro-
ethylene can be reached because the shortened
duration of administration (61 weeks) reduced
the sensitivity of the studies for detecting
carcinogenesis.

Trichloroethylene, NTP TR 273



I. INTRODUCTION

In a more recent study (NTP TR 243, in prepara-
tion), epichlorohydrin-free trichloroethylene, ad-
ministered by gavage, was found to produce
hepatocellular neoplasms in male and female
B6C3F; mice and renal tubular cell adenomas
and adenocarcinomas in male F344/N rats. The
interpretation of the rat portion of the studies
was confounded by the fact that both doses used
(500 and 1,000 mg/kg per day) produced signifi-
cant nontumor renal pathologic effects and sig-
nificantly reduced the survival of male rats;
therefore, the male rat study was judged to be in-
adequate to evaluate the presence or absence of a
carcinogenic response to trichloroethylene. The
most striking effect that trichloroethylene pro-
duced in rats was toxic nephrosis; it was found in
98% of the dosed males, in all of the dosed fe-
males, and in none of the controls. The lesion
was first noticed in dosed rats that died early in
the studies and was shown microscopically as
frank enlargement of the nucleus and cytoplasm
of scattered individual tubular cells that had
brush borders and were located near the cortico-
medullary junction. The renal lesion was pro-
gressive, as shown by the fact that, as exposure
time increased, the affected tubular cells were
enlarged and the number of affected tubules and
tubular cells was increased. Occasionally, some
tubules were enlarged or dilated to the extent
that they were difficult to identify as tubules. In
animals that survived longer, there was a de-
crease in the number of enlarged cells, the cor-
responding tubules were dilated, and portions of
the basement membrane had a stripped ap-
pearance. Periodic acid Schiff's stain was not
useful in attempts to determine if the apparently
stripped basement membrane was in fact naked
or covered by a thin cytoplasmic membrane ex-
tending from the one or more remaining cyto-
megalic tubular cells. In the most advanced
stage, the lesion extended to the subcapsular
cortex, where enlarged tubular cells were readi-
ly found. Development of cytomegaly did not
completely overshadow development of the
normal aging rat nephropathy, which was also
present,

Although Fukuda et al. (1983) reported in-
creased incidences of pulmonary adenocarcino-
mas in mice that inhaled trichloroethylene for
up to 104 weeks, most of the evidence for the car-
cinogenicity of trichloroethylene, like that of the
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chlorinated ethanes and ethylenes studied
earlier (hexachloroethane, NCI, 1978a; 1,1,2,2-
tetrachloroethane, NCI, 1978b; 1,1,2-trichloro-
ethane, NCI, 1978¢; tetrachloroethylene, NCI,
1977; pentachloroethane, NTP, 1983) comes
from data obtained in gavage studies in mice.
The interpretation of chemically induced carci-
nogenicity for these materials is based on in-
creases in the incidences of hepatocellular neo-
plasms in male and female B6C3F; mice.
Because this is a relatively common tumor in
male mice of this strain (seen in approximately
32% of corn oil vehicle control males and 7% of
vehicle control females), the significance of the
lesion is frequently debated. Also, the reason for
the apparent relative insensitivity of Osborne-
Mendel and F344/N rats to the carcinogenic ef-
fects of members of this chemical class remains
unknown. Possibly increased tumor incidences
were not seen in rats because the animals did
not survive long enough to develop the lesions.

Inter- or intraspecies differences in susceptibil-
ity to the effects of chemicals can be mediated
through inherited pharmacokinetic mecha-
nisms. Stott et al. (1982) reported that B6C3F;
mice metabolize more trichloroethylene (per
body weight) than do Osborne-Mendel rats. A
similar difference in trichloroethylene metabo-
lism between B6C3F; mice and Sprague Dawley
rats has been reported (Parchman and Magee,
1982). Prout et al. (1985) compared the metabo-
lism of trichloroethylene in B6C3F; and Swiss
Webster mice and Osborne-Mendel and Wistar-
derived rats. These investigators reported that
in mice the metabolism of a single oral dose of
trichloroethylene was linear over a dose range of
10-2,000 mg/kg. In rats, however, metabolism
was independent of dose at 1,000 mg/kg and
above. Consequently, at doses in excess of 1,000
mg/kg, mice are exposed to relatively higher
concentrations of trichloroethylene metabolites.
If a carcinogenic effect of trichloroethylene re-
quires biotransformation of the parent molecule
to a reactive metabolite, B6C3F; mice might be
expected to be more susceptible than Osborne-
Mendel or Sprague Dawley rats because the
mice are exposed to higher concentrations of me-
tabolites. Trichloroethylene epoxide has been
suggested as an electrophilic metabolite of tri-
chloroethylene (Van Duuren, 1975), but Miller
and Guengerich (1982) have reported the results
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of in vitro experiments which suggest that the
epoxide may not be an intermediate in trichloro-
ethylene metabolism.

Elcomb et al. (1985) administered 10 daily doses
of 500, 1,000, or 1,500 mg/kg trichloroethylene
by gavage to Osborne-Mendel and Wistar-de-
rived rats and B6C3F; and Swiss Webster mice.
The dose regimen increased liver weight and de-
creased hepatic DNA content in both species and
increased hepatic DNA synthesis in mice but not
in rats. Also, trichloroethylene increased he-
patic peroxisomes in mice but not in rats. A re-
lationship between peroxisome proliferation and
hepatocarcinogenesis has been suggested (Reddy
and Lalwani, 1983). If such a relationship
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exists, the insensitivity of rats to trichloroethyl-
ene-induced peroxisome proliferation might ex-
plain the species differences in hepatocellular
responses to the chemical.

Study Rationale

To determine the effects of trichloroethylene in
various strains of rats, the National Cancer In-
stitute initiated a series of 2-year toxicology and
carcinogenesis studies of trichloroethylene in
several strains. The results obtained with
F344/N rats and B6C3F; mice have been re-
ported (NTP TR 243, in preparation), and the
present report describes the results of studies in
four additional strains of rats (ACI 9935, August
28807, Marshall 520, and Osborne-Mendel).
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF
TRICHLOROETHYLENE

High purity “Hi-Tri” trichloroethylene was ob-
tained in two lots from Missouri Solvents (Kan-
sas City, Missouri).

Purity and identity analyses were conducted at
Midwest Research Institute (Kansas City, Mis-
souri) (Appendix J). The results of the elemental
analyses for both lots were consistent with the
theoretical values. Twelve impurities having an
area totaling less than 0.04% of the area of the
major peak were detected in lot no. TB05-206AA
by one gas chromatography system. Eight im-
purities having an area less than 0.02% that of
the major peak were detected in a second system.
One impurity with an area of 0.02% that of the
major peak was detected in lot no. TB08-039AA.

The infrared and nuclear magnetic resonance
spectra of both lots were consisterit with the lit-
erature spectra. “Hi-Tri” trichloroethylene con-
tains 8 ppm of an amine stabilizer but no epi-
chlorohydrin or 1,2-epoxybutane, as determined
by gas chromatography/mass spectrometry.

Throughout the course of these studies, the tri-
chloroethylene was stored at 4° C. Papanicolaou
Cancer Research Institute periodically analyzed
the study chemical versus a standard main-
tained at ~20° C by gas chromatography with a
10% OV-101 glass column at 70° C. The chemi-
cal showed no decrease in purity over the course
of the studies, even though a white flocculent
material was noticed in the July 1979 reanalysis
of lot no. TB05-206AA. A 5-gallon can of this
material was returned to Midwest Research In-
stitute for attempted purification. An analysis
of the precipitate, which was present at a con-
centration of 25-30 ppm, is presented in Appen-
dix K. Midwest Research Institute shipped the
filtered trichloroethylene back to Papanicolaou
Cancer Research Institute in October 1979.

A new lot (TB08-039AA) was received at

Papanicolaou in December 1979 and was used
immediately.
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PREPARATION AND
CHARACTERIZATION OF
DOSE MIXTURES

Weighed amounts of trichloroethylene were
mixed with corn oil to give the desired concen-
trations of stock solutions (Table 2; Appendix L).
Doses were administered at a constant volume.
Three of the rat strains received 1.0 ml per dose.
Osborne-Mendel rats received 5 ml/kg body
weight for the first 7 weeks.

Trichloroethylene in corn oil (1% w/v) was found
to be stable for 7 days at room temperature (Ap-
pendix L). Later, stock solutions of trichloro-
ethylene in corn oil were found to be stable at
4° C for 8 weeks. Stock solutions were prepared
once per week for the first 13 weeks of the 2-year
studies and once per month for the remainder of
the studies. Stock solutions were analyzed for
trichloroethylene content by gas chromatog-
raphy (Appendix M). Because 201/234 of the
dose solutions analyzed were within + 10% of
the target concentrations, it is estimated that
solutions were prepared within specifications
86% of the time (Table 3; Appendix N). Of the 33
dose mixtures varying from target concentra-
tions by more than 10%, 24 were within £ 15% of
the target concentrations, 7 were within 20% of
the target concentrations, and the remaining 2
were within 25% of the target concentrations.

THIRTEEN-WEEK STUDIES

Thirteen-week studies were conducted to evalu-
ate the cumulative toxicity of trichloroethylene
and to determine the doses to be used in the
2-year studies.

Male and female ACI, August, and Marshall
rats were obtained from Papanicolaou Cancer
Research Institute. August and ACI rats were
assigned to cages according to a table of random
numbers. Cages were then assigned to dosed
and vehicle control groups according to another
table of random numbers.

Rats were housed five per cage in polycarbonate
cages. Purina Lab Chow® and water (via an



TABLE 2. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE GAVAGE STUDIES OF
TRICHLOROETHYLENE

Thirteen-Week Studies

Two-Year Studies

Preparation
Trichloroethylere mixed with 100 ml corn oil to prepare
stock solution for 1 wk

Maximum Storage Time
Generally 104

Storage Conditions
2°.5°C

Trichloroethylene mixed with corn oil in mixing cylinder to
prepare stock solution

1 wk for the first 13 wk, then 1 mo

2°-5°C

TABLE 3. SUMMARY OF RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF TRICHLOROETHYLENE

Mean (percent of target concentration)
Standard deviation

Coefficient of variation (percent)
Range (percent of target concentration)
Number of samples

102.2
6.61
6.5
77.0-121.1
234

automatic watering system) were available ad
libitum,

Groups of 10 male ACI and August rats were ad-
ministered 0, 125, 250, 500, 1,000, or 2,000
mg/kg trichloroethylene in corn oil by gavage 5
days per week for 13 weeks. Groups of 10 female
August and ACI rats were administered 0, 62.5,
125, 250, 500, or 1,000 mg/kg on the same sched-
ule. Groups of 10 male Marshall rats were ad-
ministered 0, 268, 308, 495, 932, or 1,834 mg/kg
and groups of 10 female Marshall rats were ad-
ministered 0, 134, 153, 248, 466, or 918 mg/kg on
the same schedule. Further experimental de-
tails are summarized in Table 4.

Animals were checked twice daily; moribund
animals were killed. Individual animal weights
were recorded weekly. Clinical examinations
were performed weekly.

At the end of the 13-week studies, survivors
were killed. A necropsy was performed on all
animals except those excessively autolyzed or
cannibalized. Groups examined are listed in Ta-
ble 4.
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TWO-YEAR STUDIES
Study Design

Groups of 50 rats of each sex of four strains (ACI,
August, Marshall, Osborne-Mendel) were ad-
ministered 0, 500, or 1,000 mg/kg trichloro-
ethylene in corn oil by gavage 5 days per week
for 103 weeks. Groups of 50 rats of each sex and
strain served as untreated controls.

Source and Specifications of Animals

The ACI 9935, August 28807, and Marshall 520
rats used in these studies were produced under
strict barrier conditions at Papanicolaou Re-
search Institute under a contract to the Carcino-
genesis Program. The Osborne-Mendel rats
were produced under similar conditions at
CAMM Research Laboratory. Breeding stock for
the foundation colonies at the production facili-
ties originated at the National Institutes of
Health Repository. The animals were progeny of
defined microflora-associated parents that were
transferred from isolators to barrier-maintained
rooms. Animals were transferred to the study
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TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF TRICHLOROETHYLENE

Thirteen-Week Studies

Two-Year Studies

EXPERIMENTAL DESIGN

Study Laboratory
Papanicolaou Cancer Research Institute (Miami, FL)

Size of Study Groups
10 males and 10 females of each strain

Doses

ACI and August rats: male--0, 125, 250, 500, 1,000, or
2,000 mg/kg trichloroethylene in corn oil by gavage;
ACland August rats: female--0, 62.5, 125, 250, 500,

or 1,000 mg/kg; Marshall rats: male--0, 268, 308,
495,932, or 1,834 mg/kg; female--0, 134, 153, 248, 466,
or 918 mg/kg; 1 ml dose volume

Date of First Dose

ACI: 3/28/77

Date of Last Dose

Duration of Dosing
5 d/wk for 13 wk

Type and Frequency of Observation
Marshall rats observed 2 X d; weighed 1 X wk

Necropsy and Histologic Examination
Necropsy performed on all animals; all vehicle control
and high dose animals examined microscopically

ANIMALS AND ANIMAL MAINTENANCE
Strain and Species
ACI rats; August rats; Marshall rats

Animal Source
Papanicolaou Cancer Research Institute
Time Held Before Study

Age When Placed on Study

Age When Killed
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Papanicolaou Cancer Research Institute (Miami, FL)
50 males and 50 females of each strain

0,500, or 1,000 mg/kg trichloroethylene in corn oil by gavage;
groups of untreated controls also included; 1 ml dose vol
(except Osborne-Mendel for the first 7 wk, dose vol--5 ml/kg)

ACIL: 2/1/79; August: 10/15/79; Marshall: 12/11/78;
Osborne-Mendel: 11/30/79

ACI: 1/22/81; August: 10/2/81; Marshall: 11/28/80;
Osborne-Mendel: 11/30/81

5 d/wk for 103 wk

Observed 2 X d; palpated weekly; weighed 1 X wk for
12-15wk andthenl X mo

Necropsy performed on all animals; histologic exam performed
on all animals; tissues examined include: gross lesions and
tissue masses, skin, mesenteric lymph nodes, mammary gland,
salivary glands, thigh muscle, lungs and mainstem bronchi,
heart, thyroid gland, parathyroids, esophagus, stomach,
duodenum, ileum, colon, liver, vertebrae with bone marrow,
thymus, larynx, trachea, pancreas, spleen, kidneys, adrenal
glands, urinary bladder, brain, pituitary gland, spinal cord, eyes,
seminal vesicles/prostate/testes or ovaries/uterus

ACI 9935 rats; August 28807 rats; Marshall 520 rats;
Osborne-Mendel rats

Papanicolaou Cancer Research Institute; except Osborne-
Mendel: CAMM Research Lab Animals (Wayne, NJ)

ACI: 3.5 wk; August: 2 wk; Marshall: 4 wk; Osborne-Mendel: 3
wk

ACLI: 6.5 wk; August: 8 wk; Marshall: 7 wk; Oshorne-Mendel:
8 wk

ACI and August: 17-18 wk; Marshall: 110-111 wk
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TABLE 4, EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF TRICHLOROETHYLENE (Continued)

Thirteen-Week Studies

Two-Year Studies

ANIMALS AND ANIMAL MAINTENANCE (Continued)

Necropsy Dates
ACI: 6/27/17; August: 7/19/77; Marshall: 6/13/77

Method of Animal Distribution

August and ACI: assigned to cages and then to dose
groups according o tables of random numbers;
Marshall: nonsysiematized randomization

Feed
Purina Lab Chow®; available ad libitum

Bedding
Wood chips

Water
Edstrom automatic watering system (Waterford, WI);
available ad libitum

Cages
Polycarbonate; changed 2 X wk

Cage Filters
Filter covers (Monsanto Co., St. Louis, MO)

Animals per Cage
5

Animal Room Environment
Temp--not recorded; hum--not recorded; fluorescent
light 12 h/d; 18-20 room air changes/h

ACL: 1/29/81-2/17/81; August: 10/12/81-10/15/81; Marshall:
12/8/80-12/16/80; Osborne-Mendel: 11/30/81-12/2/81

Two-step randomization

Purina Lab Chow 5001 Pellets® (O.K. Feed Store, Miami, FL);
available ad libitum

Sani-chip hardwood (Pinewood Products Co., O.K. Feed Store,
Miami, FL)

Edstrom automatic watering system (Waterford, WI);
available ad libitum

Polycarbonate (Lab Products, Rochelle Park, NJ); changed
2 X wk

Cerex-spun nylon (Florida Filters, Miami, FL); changed
2 X mo

Av temp--23° C; humidity--52%-78%; fluorescent light 12 h/d;
10-15 room air changes/h

laboratory at 3-8 weeks of age and were quar-
antined for 2-4 weeks. Thereafter, a complete
necropsy was performed on five animals of each
sex and species to assess their health status.
The rodents were placed on study at 6-8 weeks of
age. The health of the animals was monitored
during the course of the studies according to the
protocols of the NTP Sentinel Animal Program
(Appendix O).

Animal Maintenance

Rats were housed five per cage in polycarbonate
cages. Food and water were available ad libi-
tum. Details of animal maintenance are sum-
marized in Table 4.

31

Clinical Examinations and Pathology

All animals were observed twice daily, and clin-
ical signs were recorded once per week. Body
weights by cage were recorded once per week for
the first 12-15 weeks of the studies and once per
month thereafter. Mean body weights were cal-
culated for each group. Animals found mori-
bund and those surviving to the end of the stud-
ies were humanely killed. A necropsy was
performed on all animals including those found
dead, unless they were excessively autolyzed or
cannibalized, missexed, or found missing. Thus,
the number of animals from which particular or-
gansor tissues were examined microscopically
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varies and is not necessarily equal to the num-
ber of animals that were placed on study.

During necropsy, all organs and tissues were ex-
amined for grossly visible lesions. Tissues were
preserved in 10% neutral buffered formalin, em-
bedded in paraffin, sectioned, and stained with
hematoxylin and eosin. Tissues examined mi-
croscopically are listed in Table 4.

When the pathology evaluation was completed,
the slides, paraffin blocks, and residual wet tis-
sues were sent to the NCI/NTP Archives for in-
ventory, slide/block match, and wet tissue audit.
The slides, individual animal data records, and
pathology tables were sent to an independent
quality assessment laboratory. The individual
animal records and tables were compared for ac-
curacy, slides and tissue counts were verified,
and histotechnique was evaluated. All tumor di-
agnoses, all target tissues, and all tissues from a
randomly selected 10% of the animals were eval-
uated by a quality assessment pathologist. The
quality assessment report and slides were sub-
mitted to the Pathology Working Group (PWGQG)
Chairperson, who reviewed all target tissues
and those about which there was a disagreement
between the laboratory and quality assessment
pathologists.

Representative slides selected by the Chairper-
son were reviewed by the PWG, which includes
the laboratory pathologist, without knowledge of
previously rendered diagnoses. When the con-
sensus diagnosis of the PWG differed from that
of the laboratory pathologist, the laboratory pa-
thologist was asked to reconsider the original di-
agnosis. This procedure has been described, in
part, by Maronpot and Boorman (1982) and
Boorman et al. (1985). The final diagnoses rep-
resent a consensus of contractor pathologists and
the NTP Pathology Working Group. For subse-
quent analysis of pathology data, the diagnosed
lesions for each tissue type are combined accord-
ing to the guidelines of McConnell et al. (1986).

Slides/tissues are generally not evaluated in a
blind fashion (i.e., without knowledge of dose
group) unless the lesions in question are subtle
or unless there is an inconsistent diagnosis of le-
sions by the laboratory pathologist. Nonneo-
plastic lesions are not examined routinely by the
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quality assessment pathologist or PWG unless
they are considered part of the toxic effect of the
chemical.

Statistical Methods

Data Recording: Data on this experiment were
recorded in the Carcinogenesis Bioassay Data
System (Linhart et al., 1974). The data elements
include descriptive information on the chemi-
cals, animals, experimental design, survival,
body weight, and individual pathologic results,
as recommended by the International Union
Against Cancer (Berenblum, 1969).

Survival Analyses: The probability of survival
was estimated by the product-limit procedure of
Kaplan and Meier (1958) and is presented in the
form of graphs. Animals were censored from the
survival analyses at the time they were found to
be missing or dead of other than natural causes;
animals dying from natural causes were not cen-
sored. Statistical analyses for a possible dose-
related effect on survival used the method of Cox
(1972) for testing two groups for equality and
Tarone’s (1975) life table test for a dose-related
trend. All reported P values for the survival
analysis are two-sided.

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

Analysis of Tumor Incidence: Three statistical
methods are used to analyze tumor incidence
data. The two that adjust for intercurrent mor-
tality employ the classical method for combining
contingency tables developed by Mantel and
Haenszel (1959). Tests of significance included
pairwise comparisons of high dose and low dose
groups with vehicle controls and tests for overall
dose-response trends.
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For studies in which compound administration
has little effect on survival, the results of the
three alternative analyses will generally be sim-
ilar. When differing results are obtained by the
three methods, the final interpretation of the
data will depend on the extent to which the tu-
mor under consideration is regarded as being the
cause of death, Continuity-corrected tests are
used in the analysis of tumor incidence, and re-
ported P values are one-sided.

Life Table Analysis--The first method of analy-
sis assumed that all tumors of a given type ob-
served in animals dying before the end of the
study were “fatal”; i.e., they either directly or in-
directly caused the death of the animal. Accord-
ing to this approach, the proportions of tumor-
bearing animals in the dosed and vehicle control
groups were compared at each point in time at
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, including the data from animals
killed at the end of the study, were then com-
bined by the Mantel-Haenszel method to obtain
an overall P value. This method of adjusting for
intercurrent mortality is the life table method of
Cox (1972) and of Tarone (1975). The under-
lying variable considered by this analysis is time
to death due to tumor. If the tumor is rapidly
lethal, then time to death due to tumor closely
appoximates time to tumor onset. In this case,
the life table test also provides a comparison of
the time-specific tumor incidence.

Incidental Tumor Analysis--The second method
of analysis assumed that all tumors of a given
type observed in animals that died before the
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end of the study were “incidental”; i.e., they
were merely observed at necropsy in animals dy-
ing of an unrelated cause. According to this ap-
proach, the proportions of tumor-bearing ani-
mals in dosed and vehicle control groups were
compared in each of five time intervals: weeks
0-52, weeks 53-78, weeks 79-92, week 93 to the
week before the terminal-kill period, and the
terminal-kill period. The denominators of these
proportions were the number of animals actually
examined for tumors during the time interval.
The individual time interval comparisons were
then combined by the previously described
method to obtain a single overall result. (See
Haseman, 1984, for the computational details of
both methods.)

Unadjusted Analyses--Primarily, survival-ad-
justed methods are used to evaluate tumor in-
cidence. In addition, the results of the Fisher
exact test for pairwise comparisons and the
Cochran-Armitage linear trend test (Armitage,
1971; Gart et al., 1979) are given in the appen-
dixes containing the analyses of primary tumor
incidence. These two tests are based on the over-
all proportion of tumor-bearing animals and do
not adjust for survival differences.

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

THIRTEEN-WEEK STUDIES

Thirteen-week studies were conducted on male
and female ACI, August, and Marshall rats.
Data from previous studies of Osborne-Mendel
rats (NC1, 1976) were used to set doses for the 2-
year studies of the Osborne-Mendel strain. The
results of the current 13-week studies are con-
densed, for comparative purposes, and presented
in Tables 5 and 6. More detailed information is
presented in Appendix P.

Doses used for ACI and August rats ranged from
125 to 2,000 mg/kg for males and 62.5 to 1,000
mg/kg for females. Doses for Marshall rats
ranged from 268 to 1,834 mg/kg for males and
134 to 918 mg/kg for females.

With the exception of three male August rats
that received 2,000 mg/kg, all animals survived
to the end of the 13-week experimental period.
In male rats, the highest dose administered re-
duced final mean body weights (relative to ve-
hicle controls) in all three strains by more than
10%. These reductions ranged from 12% in Mar-
shall rats to 17% in ACI rats. In females, final
mean body weights relative to vehicle controls
were somewhat depressed; however, none was
depressed in excess of 8% (August). Body weight
changes (percent) in female rats administered
the highest dose (1,000 mg/kg in ACI and Au-
gust; 918 mg/kg in Marshall) were comparable

TABLE §.

to those in males administered similar doses
(1,000 mg/kg in ACI and August; 932 mg/kg in
Marshall). No behavioral effects attributable to
trichloroethylene administration were recorded.
Similarly, the administration of the chemical for
13 weeks was not associated with histopatho-
logic changes.

Dose Selection Rationale: Doses selected for the
2-year studies in ACI, August, Marshall, and
Osborne-Mendel rats (both sexes) were 0, 500,
and 1,000 mg/kg in corn oil by gavage, adminis-
tered 5 days per week. The selection of these
doses was based on survival (all rats dosed with
1,000 mg/kg trichloroethylene for 13 weeks sur-
vived for the entire study), body weight gains (in
male rats, mean body weights of dosed animals
at the end of the 13-week studies were from 91%
to 96% those of vehicle controls; in females, final
mean body weights of dosed animals were from
93% to 96% those of vehicle controls), and ab-
sence of histopathologic changes produced in
ACI, August, and Marshall rats during the 13-
week studies. Doses for the Osborne-Mendel
rats (also 0, 500, and 1,000 mg/kg per day) were
similar to the doses used in the earlier 2-year
studies (NCI, 1976). The doses in those studies,
expressed as time-weighted averages, were 550
and 1,100 mg/kg and significantly reduced sur-
vival in each sex. Both untreated control and
corn oil vehicle control groups were used in the
present studies.

COMPARISON OF EFFECTS OF TRICHLOROETHYLENE ON SURVIVAL AND BODY

WEIGHTS IN MALE ACI, AUGUST, AND MARSHALL RATS IN THE THIRTEEN-WEEK
GAVAGE STUDIES (a)

ACI August Marshall
Dose Survival Final Body Dose Survival Final Body Dose Survival Final Body
(mg/kg) Weight Relative (mg/kg) Weight Relative (mg/kg) Weight Relative
to Veh. Cont. to Veh. Cont. to Veh. Cont.
(percent) (percent) (percent)
0 10/10 - 0 10/10 -- 0 10/10 --
125 10/10 99.6 125 10/10 101.2 268 10/10 103.2
250 10/10 94.2 250 10/10 96.7 308 10/10 104.9
500 10/10 97.7 500 10/10 95.9 495 10/10 100.8
1,000 10/10 90.7 1,000 10/10 95.9 932 10/10 93.9
2,000 10/10 82.6 2,000 7/10 84.6 1,834 10/10 87.9

(a) Trichloroethylene was mixed with corn oil and administered by gavage 5 d/wk for 13 weeks.
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TABLE 6. COMPARISON OF EFFECTS OF TRICHLOROETHYLENE ON SURVIVAL AND BODY
WEIGHTS IN FEMALE ACI, AUGUST, AND MARSHALL RATS IN THE THIRTEEN-WEEK
GAVAGE STUDIES (a)

ACI August Marshall
Dose Survival Final Body Dose Survival Final Body Dose Survival Final Body
(mg/kg) Weight Relative (mg/kg) Weight Relative (mg/kg) Weight Relative
to Veh. Cont. to Veh. Cont. to Veh. Cont.
(percent) (percent) (percent)
0 10/10 .- 0 10/10 - 0 10/10 -

62.5 10/10 99.4 62.5 10/10 101.4 134 10/10 101.2
125 10110 94.8 125 10/10 100.5 153 10/10 102.9
250  10/10 98.9 250 10/10 100.5 248 10/10 102.3
500 10/10 92.0 500 10/10 98.6 466 10/10 97.1

1,000 10/10 93.1 1,000 10/10 928 918 10/10 85.9

(a) Trichloroethylene was mixed with corn oil and administered by gavage 5 d/wk for 13 weeks.

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Detailed data for each strain are presented in
Tables 7 through 10 and in Figures 1 through 4.
The final body weights (relative to vehicle con-
trols) and percent of animals surviving to termi-
nal kill are summarized in Table 11.

The final mean body weights of all dosed groups
except for high dose female Osborne-Mendel rats
were somewhat lower than those of the vehicle
controls. Trichloroethylene at the 1,000 mg/kg
dose reduced mean final body weight by 10% or
more in ACI, August, and Osborne-Mendel
males and Marshall females. Final mean body
weights in other high dose groups ranged from
3% lower in Marshall males to 8% lower in
August females. Final mean body weight de-
pression at the 500 mg/kg dose exceeded 10%
only in the ACI males. Final body weight decre-
ments in other low dose groups ranged from 3%
in Osborne-Mendel males to 8% in ACI females.

Clinical signs of central nervous system toxicity
were observed in dosed animals. Male and
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female rats of all strains exhibited sporadic
ataxia, lethargy, convulsions, and hindlimb
paralysis after dosing. On several occasions,
animals in all dosed groups lost consciousness.
These effects were generally transient; however,
later in the studies, some animals convulsed
before dosing and during weighing periods.

Survival

Estimates of the probabilities of survival for
each strain of male and female rats at the doses
used in these studies and for untreated and vehi-
cle controls are shown in Table 12 and in the
Kaplan and Meier curves in Figures 5, 7, 9, and
11. Unadjusted survival curves are presented in
Figures 6, 8, 10, and 12; in these curves, animals
killed accidentally have not been censored.

Survival was significantly reduced in ACI males
and high dose females, in high dose female Os-
borne-Mendel rats, and in female Marshall rats.
Survival of male Marshall rats at both doses was
reduced because of mortality that occurred du-
ring the administration of the chemical.
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TABLE 7. MEAN BODY WEIGHTS AND SURVIVAL OF ACI RATS IN THE TWO-YEAR GAVAGE
STUDIES OF TRICHLOROETHYLENE

Weeks _ Vehicle Control 500 mg/kg 1,000 m
on Av. Wt, No. of Av. Wt. Wt.(percent of No. of Av. Wt. Wt. (percent of No. of
Study (grams) Survivors (grams) veh. controls) Survivors (grams) veh. controls) Survivors
MALE
0 169 50 158 93 50 162 96 50
1 188 50 182 97 50 183 97 50
2 208 50 198 97 50 199 97 50
3 220 50 213 97 50 211 96 49
4 233 50 227 97 50 221 95 49
5 247 50 237 96 49 231 94 48
8 252 50 242 96 49 239 95 47
7 260 50 255 98 48 249 96 47
8 270 50 258 96 47 252 93 47
9 275 50 264 96 47 260 95 47
10 280 50 253 90 47 260 93 48
11 288 50 259 90 47 257 89 46
12 283 49 268 95 45 262 93 45
13 283 49 267 94 45 284 93 42
14 283 49 260 92 45 256 90 42
15 291 49 260 89 45 258 88 42
17 298 49 268 90 45 268 91 42
21 6 49 276 93 45 274 93 40
327 49 297 91 41 299 91 38
30 342 49 311 91 40 308 89 35
34 339 49 316 93 38 310 91 32
38 - 308 38 318 30
39 340 48 - -
42 - 318 36 307 30
45 344 47 325 94 33 314 91 28
50 350 48 397 93 32 314 90 26
54 319 - 29 307 23
58 343 48 320 93 29 310 90 23
61 345 45 325 94 29 311 90 22
65 350 45 320 91 27 318 89 19
69 357 45 328 92 28 322 90 19
73 357 44 327 92 26 318 89 18
i 361 43 330 91 28 323 89 14
81 3684 40 344 95 26 322 88 14
85 39 323 90 25 319 89 14
89 355 a9 319 90 24 316 89 13
94 361 39 316 88 21 314 87 18
97 a59 39 313 87 20 309 86 12
98 357 39 312 87 20 315 88 12
101 2353 38 313 89 20 311 88 12
108 358 38 314 89 19 309 88 11
FEMALE
0 129 50 127 98 50 126 98 50
1 189 50 139 100 50 137 99 50
2 148 50 141 95 50 144 97 50
3 158 50 150 98 50 151 99 50
4 157 50 157 100 50 156 99 50
5 169 50 184 97 50 162 96 49
8 178 50 166 96 50 165 95 49
7 171 50 173 101 50 171 100 49
8 182 50 172 95 50 172 95 49
9 172 50 174 101 50 175 102 48
10 181 50 161 89 50 172 95 47
11 180 50 175 97 49 177 98 47
12 187 50 178 95 49 181 97 48
13 189 50 180 95 48 181 96 48
14 184 49 182 99 48 178 97 46
18 184 49 182 99 48 178 97 46
17 185 49 181 98 47 186 101
21 188 49 186 99 45 186 99 43
26 208 48 198 96 45 201 98 41
30 218 48 200 22 45 208 94 39
34 216 48 201 93 44 207 98 39
38 - . 202 - 44 204 39
39 212 48 - - - - . -
42 - - 205 - 44 205 . 38
45 213 47 211 99 44 208 98 36
50 217 47 212 98 41 213 98 36
54 . 208 - 40 205 33
58 224 45 209 93 40 214 96 31
61 228 45 213 94 40 217 96 31
225 45 210 93 35 214 95 27
€9 230 44 213 93 33 220 96 27
73 232 44 214 92 31 211 91 25
77 238 44 222 93 29 228 94 24
81 240 44 211 88 29 221 92 24
85 237 43 217 92 28 221 93 22
89 239 43 219 92 23 224 94 21
94 248 42 219 89 21 227 92 21
97 244 39 221 91 21 228 93 21
98 243 39 218 90 21 229 94 20
101 242 36 222 92 20 227 94 20
103 242 35 222 92 20 225 93 19
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FIGURE 1. GROWTH CURVES FOR ACI RATS ADMINISTERED
TRICHLOROETHYLENE IN CORN OIL BY GAVAGE FOR TWO YEARS
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TABLE 8. MEAN BODY WEIGHTS AND SURVIVAL OF AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDIES OF TRICHLOROETHYLENE

Weeks __Vehicle Control 500 mg/kg 1,000 mg/kg
on Av, Wt. No. of Av. Wt. Wt.(percent of No. of Av. Wt. Wt. (percent of No. of
Study (grams) Survivors (grams) veh, controls) Survivors (grams) veh. controls) Survivors
MALE
0 162 50 187 103 50 163 101 50
1 193 50 186 96 50 183 95 50
2 227 50 223 98 50 216 95 50
3 241 50 209 87 50 233 98 50
4 256 50 238 93 50 2 95 50
5 50 248 106 50 250 107 50
8 245 49 257 105 50 262 107 49
7 266 49 270 102 49 273 103 48
8 271 49 279 103 49 277 102 48
10 292 49 287 98 48 288 99 48
12 297 49 295 99 48 289 97 48
13 3 49 300 99 48 2 98 48
18 319 49 320 100 45 308 97 45
20 322 49 318 99 44 320 29 45
25 345 49 338 97 42 330 96 43
30 354 49 351 99 40 329 93 40
38 368 49 359 98 38 345 94 37
38 381 49 370 97 a8 351 92 37
41 301 49 372 95 36 356 91 37
45 398 49 370 93 38 357 90 38
49 399 49 - -
50 - - 378 - 36 362 34
407 47 382 94 35 384 89 34
57 407 47 - - -
58 - - 382 - 35 371 - 33
62 413 48 380 92 35 366 89 30
65 418 48 380 91 33 3 87 30
69 -. 389 29 371 28
70 418 42 - - - -
78 421 40 385 91 28 374 89 23
78 417 38 383 92 27 359 86 23
79 412 38 399 97 25 3 89 23
83 409 38 377 92 24 365 89 22
87 408 33 384 89 23 362 89 20
91 405 31 372 92 19 362 89 19
96 399 29 363 91 17 356 89 18
100 391 25 364 93 16 336 86 16
104 382 21 357 93 13 338 88 16
FEMALE
0 127 50 124 98 50 127 100 50
1 187 50 131 96 50 134 98 50
2 148 50 147 99 50 148 100 50
3 157 50 140 89 50 158 99 50
4 169 50 161 95 50 152 90 50
5 153 50 168 108 50 167 109 50
8 163 50 166 102 50 165 101 50
7 170 50 173 102 50 175 108 50
8 170 50 177 104 50 169 99 50
10 176 50 175 99 50 179 102 50
12 181 50 179 99 50 179 99 50
18 179 50 180 101 43 182 102 50
16 188 50 184 98 48 188 100 49
20 189 50 193 102 45 194 108 46
25 196 50 194 99 45 197 101 44
30 189 50 197 104 45 191 101 43
202 50 198 98 45 201 100 42
38 2 50 208 100 45 203 100 41
4 204 50 208 100 45 208 101 41
45 207 50 205 99 44 208 100 40
49 209 49 - -
50 o - 208 - 43 208 38
212 48 207 98 43 209 99 38
57 214 48 - - -
-. - 209 - 42 209 35
62 216 48 208 98 42 208 98 32
65 220 4 212 98 41 207 94 31
89 -. - 218 - 40 219 30
70 222 45 - ..
73 227 43 217 98 38 217 926 29
78 226 43 218 98 38 214 95 29
79 231 42 223 97 38 217 94 29
237 40 224 95 35 217 92 28
87 238 a8 226 98 34 219 93 27
91 232 35 226 97 34 219 94 26
9 241 33 225 93 32 221 92 26
100 242 29 225 93 30 219 90 26
104 238 28 225 95 26 220 92 25
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FIGURE 2. GROWTH CURVES FOR AUGUST RATS ADMINISTERED
TRICHLOROETHYLENE IN CORN OIL BY GAVAGE FOR TWO YEARS
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TABLE 9. MEAN BODY WEIGHTS AND SURVIVAL OF MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDIES OF TRICHLOROETHYLENE

Weeks __Vehicle Control 500 mg/kg 1,000 m
on Av. Wt, No. of Av. Wt. Wt.(percent of No. of Av, Wt. Wt. (percent of No. of
Study (grams) Survivors (grams) veh. controls) Survivors (grams) veh. controls) Survivors
MALE
1 196 50 199 102 50 189 98 50
2 217 50 217 100 50 200 92 50
3 232 50 281 100 50 218 9% 50
4 241 50 238 99 50 225 93 50
5 251 50 248 98 50 232 92 50
8 260 50 238 92 50 240 92 49
7 260 50 254 98 50 243 93 49
8 248 50 250 101 49 242 98 49
9 262 50 258 98 49 247 94 49
10 50 265 99 49 255 95 49
11 273 50 269 99 48 256 94 49
12 274 50 271 99 45 257 94 48
18 292 50 281 98 43 272 93 48
20 295 50 298 100 41 281 95 48
302 49 302 100 38 287 95 48
28 a1 49 307 99 35 281 90 43
31 - - 318 - 34 298 41
32 324 49 - - - - .
35 323 49 322 100 33 303 94 39
39 323 49 328 101 32 308 95 39
43 319 48 319 100 31 308 97 37
47 311 48 312 100 29 304 98 35
51 47 310 104 27 298 100 32
54 309 45 304 98 25 300 97 31
58 313 42 311 99 24 299 96 24
62 313 41 308 98 23 296 95 24
€6 - 291 - 19 282 23
67 310 40 - - - -
70 315 38 296 94 14 296 94 21
74 314 38 294 9% 12 292 93 18
78 315 38 300 95 12 300 95 16
82 308 36 291 94 12 298 97 14
86 317 33 300 95 12 298 9 12
315 31 307 97 12 302 98 9
94 315 28 299 95 12 299 95 9
98 312 28 302 97 12 307 98 9
98 313 26 299 96 12 304 97 9
100 313 26 292 93 12 303 97 7
102 315 2 - - - -
108 - . 300 - 12 307 - 7
FEMALE
1 144 50 140 97 50 148 99 50
2 155 50 149 96 50 152 98 50
3 161 50 158 98 50 157 98 50
4 166 50 161 97 50 161 97 50
5 171 50 161 94 50 161 94 50
6 169 50 167 99 50 165 98 50
7 174 50 169 97 50 170 98 50
8 188 50 172 102 50 172 102 50
9 178 50 174 98 50 171 9 48
10 182 50 179 98 50 178 98 48
11 179 50 181 101 50 177 99 48
12 187 50 180 96 50 178 95 48
16 196 50 190 97 49 189 96 48
20 50 2 98 48 199 97 48
24 217 50 202 23 48 200 92 48
28 216 50 208 96 48 199 92 48
31 - - 218 - 2 - 42
32 229 50 - - - -
35 238 50 225 97 47 219 94 40
39 237 50 230 97 47 222 94 40
241 50 229 95 47 223 93 39
47 50 227 97 47 218 93 39
51 235 49 232 29 48 222 94 39
54 241 49 228 95 45 222 92 38
58 245 49 238 96 44 224 91 33
62 244 49 232 95 43 222 91 31
88 - - 240 - 40 224 - 30
7 49 - - - - -
70 258 47 238 93 a7 228 89 27
74 253 47 238 94 35 228 90 23
78 257 44 244 95 27 231 90 21
82 263 44 239 91 2 224 85 19
88 259 43 240 93 23 228 88 18
90 258 40 240 93 21 238 91 13
94 257 37 237 92 20 231 90 13
9 252 38 238 94 18 231 92 13
98 35 6 95 17 227 92 11
100 247 31 237 98 14 222 90 10
102 247 30 - - - -
108 - 235 X 13 227 . 10
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FIGURE 3. GROWTH CURVES FOR MARSHALL RATS ADMINISTERED
TRICHLOROETHYLENE IN CORN OIL BY GAVAGE FOR TWO YEARS
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TABLE 10. MEAN BODY WEIGHTS AND SURVIVAL OF OSBORNE-MENDEL RATS IN THE TWO-
YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE

Weeks _ Vehicle Control 500 mylfgg 1,000 m
on AV, Wi, No, of Av. Wi, Wt {percent o 0, 0 v. Wt, . (percent o 0, 0
Study (grams) Suarvivors (grams) veh. controls) Survivors (grams) veh. controls) Survivors

MALE
0 197 50 197 100 50 199 101 50
1 252 50 246 98 50 247 98 50
2 285 50 272 95 50 269 94 50
3 307 50 280 91 30 289 94 50
4 329 50 315 98 50 312 95 49
5 338 50 338 100 50 337 100 49
[ 352 50 347 99 50 345 98 49
7 364 50 380 99 50 353 97 49
8 372 50 370 99 50 348 94 49
9 375 50 376 100 50 359 96 49
10 390 50 387 99 49 365 94 49
11 394 §0 398 100 49 373 95 49
12 403 50 385 96 48 378 93 48
13 402 50 397 99 48 387 98 48
17 415 50 412 99 48 391 94 48
20 437 50 432 99 48 400 92 48
446 50 441 99 48 416 93 47
28 450 50 440 98 48 420 93 46
29 470 50 456 97 47 433 92 45
33 476 49 467 98 45 435 91 45
37 478 49 472 99 45 442 92 43
41 489 49 472 97 45 445 91 42
4€ 493 49 482 98 44 444 90 39
50 502 49 481 98 44 446 89 37
53 511 49
54 494 44 488 35
56 498 47
57 499 44 466 33
81 520 47 502 97 44 467 90 33
532 47 507 95 43 470 88 32
87 533 48 508 94 42 461 86 31
€9 530 4
70 509 40 469 31
73 534 43 509 95 40 487 87 30
77 539 41 495 92 40 458 85 29
81 538 40 508 94 36 481 86 27
84 530 38
85 504 32 458 24
90 532 35 508 95 28 452 85 23
93 519 31 491 95 26 440 85 21
97 517 28 490 95 25 438 85 19
100 499 24 478 98 18 410 82 17
104 476 22 464 97 17 421 88 14
FEMALE
0 168 50 168 100 50 187 101 50
190 50 188 98 50 187 98 50
2 207 50 203 98 50 208 100 50
3 224 50 211 94 50 210 94 50
4 227 S50 230 101 50 230 101 50
5 234 50 240 103 50 241 103 50
[] 238 50 240 101 50 240 101 50
7 244 49 248 101 50 251 108 50
8 247 49 250 101 50 248 100 50
9 249 49 253 102 50 252 101 50
10 256 49 256 100 48 255 100 50
11 259 49 262 101 48 258 100 50
12 2683 49 266 101 48 288 101 50
18 268 49 262 99 48 268 101 50
17 275 48 277 101 48 276 100 49
20 276 48 21 103 48 279 101 47
23 283 48 288 101 48 279 99 47
28 290 48 285 98 48 284 98 47
29 290 48 290 100 48 284 98 46
33 298 48 298 100 48 298 99 46
37 293 4€ 300 102 46 293 100 46
38 298 48
41 297 45 296 100 45 286 96 46
46 296 45 295 100 44 288 97 46
50 301 g 298 99 44 292 97 45
297 44 289 45
56 302 43
57 2968 44 297 45
33 310 43 304 98 42 300 97 43
64 307 41 301 98 41 299 97 43
87 307 41 308 99 41 300 98 42
69 308 40
70 312 41 306 41
73 313 39 310 99 39 308 98 39
77 315 37 300 95 33 298 95 37
81 316 35 308 98 32 312 99 29
84 317 32
85 305 31 313 28
90 322 31 302 94 23 306 95 22
93 319 30 296 93 21 297 93 21
97 317 26 301 95 17 306 97 18
100 319 22 302 95 15 307 96 15
104 303 18 281 93 10 305 101 7
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FIGURE 4. GROWTH CURVES FOR OSBORNE-MENDEL RATS ADMINISTERED
TRICHLOROETHYLENE IN CORN OIL BY GAVAGE FOR TWO YEARS
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TABLE 11. COMPARISON OF EFFECTS ON SURVIVAL AND FINAL BODY WEIGHTS IN ACI, AUGUST,
MARSHALL, AND OSBORNE-MENDEL RATS IN THE TWO-YEAR
GAVAGE STUDIES OF TRICHLOROETHYLENE (a)

Final Weight Relative to Survival Final Weight Relative to Survival

Group Vehicle Control (percent) (percent) Vehicle Control (percent) (percent)
ACI (b) August (¢)
MALE
Untreated control 102.8 78 105.2 48
Vehicle contirol - 76 - 42
500 mg/kg 89.0 (d)38 93.5 26
1,000 mg/kg 87.5 d)22 87.7 32
FEMALE
Untreated control 111.6 74 96.6 52
Vehicle control 70 - 46
500 mg/kg 91.7 40 94.5 52
1,000 mg/kg 93.0 (d)38 924 50

Marshall (e) Osborne-Mendel (c)

MALE
Untreated control 99.4 64 109.2 42
Vehicle control - 52 - 44
5§00 mg/kg 93.3 (d)24 97.5 34
1,000 mg/kg 96.8 12 88.4 30
FEMALE
Untreated control 103.2 62 1079 38
Vehicle control - 60 -- 40
500 mg/kg 96.0 (d)24 92.7 22
1,000 mg/kg 89.9 (d)20 100.7 (d) 14

(a) Trichloroeth.ylene was mixed in corn oil and administered by gavage 5 days per week.
(b) Final body weight recorded week 103

(c) Final body weight recorded week 104

(d) Survival was significantly (P <0.05) reduced relative to vehicle controls.

(e) Final body weight recorded week 100
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TABLE 12, SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE (a)

Untreated Control

Vehicle Control

500 mg/kg 1,000 mg/kg

MALE ACI RATS (b)

Nonaccidental deaths before termination (¢)
Accidentally killed

Animals missing

Killed at termination

Died during termination period

Survival P values (d)

FEMALE ACI RATS (b)

Nonaccidental deaths before termination (c)
Accidentally killed

Animals missing

Killed at termination

Died during termination period

Survival P values (d)

MALE AUGUST RATS (f)

Nonaccidental deaths before termination (c)
Accidentally killed

Animals missexed

Killed at termination

Died during termination period

Survival P values (d)

FEMALE AUGUST RATS (f)

Nonaccidental deaths before termination (c)
Accidentally killed

Killed at termination

Died during termination period

Survival P values (d)

MALE MARSHALL RATS (g)

Nonaccidental deaths before termination (¢)
Accidentally killed

Animals missing

Killed at termination

Survival Pvalues (d)

FEMALE MARSHALL RATS (g)

Nonaccidental deaths before termination (¢)
Accidentally killed

Killed at termination

Survival P values (d)

MALE OSBORNE-MENDEL RATS (h)

Nonaccidental deaths before termination (c)
Accidentally killed

Killed at termination

Died during termination period

Survival P values (d)

FEMALE OSBORNE-MENDEL RATS (h)

Nonaccidental deaths before termination (c)
Accidentally killed

Killed at termination

Died during termination period

Survival P values (d)

10

0.137

17

0.002

27
1
22

0
0.173

22
8
18

2
0.008

20 21
11 18
0 0
19 11
0 0
0.019 0.002
16 20
14 12
0 0
20 17
0 (e)2
0.202 0.034
25 22
12 11
0 1
13 15
0 1
0.163 0.302
18 12
6 13
26 24
0 1
0.371 0.186
26 19
12 25
0 0
12
0.007 0.123
24 22
14 18
12 10
0.011 0.005
27 28
6 7
17 14
0 1
0.667 0.195
33 37
6 6
10 7
1 0
0.062 0.009

(a) Fifty animals initially in each study
(b) Terminal-kill period: weeks 104-106

(¢) Includes animals killed in a moribund condition

(d) The result of the life table trend test is in the vehicle control column, and the results of the life table pairwise comparisons

with the vehicle controls are in the dosed columns.

(e) Includes one accidentally killed animal; this animal is also included among those accidentally killed.

(P Terminal-kill period: week 104

gg) Terminal-kill period: male--weeks 104-105; female--week 104

) Terminal-kill period: weeks 104-105
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III. RESULTS

Pathology and Statistical Analyses of
Results

This section describes the significant or notewor-
thy changes in the incidences of rats with neo-
plastic or nonneoplastic lesions of the kidney,
testis, hematopoietic system, subcutaneous
tissue, adrenal gland, pituitary gland, mam-
mary gland, thyroid gland, and uterus.

Lesions in male rats are summarized in Appen-
dixes A, C, E, and G. Lesions in female rats are
summarized in Appendixes B, D, F, and H. His-
topathologic findings on neoplasms are summa-
rized in Tables A1, C1, E1, and G1 (male rats)
and B1, D1, F1,and H1 (female rats). Tables A2,
C2, E2, and G2 (male rats) and B2, D2, F2, and
H2 (female rats) give the survival and tumor
status for individual rats. Tables A3, C3, E3,
and G3 (male rats) and B3, D3, F3, and H3 (fe-
male rats) contain the statistical analyses of
those primary tumors that occurred with an inci-
dence of at least 5% in the vehicle control or in
one of the dosed groups. The statistical analyses
used are discussed in Chapter II (Statistical
Methods) and Tables A3, C3, E3, and G3 (male
rats) and B3, D3, F'3, and H3 (female rats) (foot-
notes). Findings on nonneoplastic lesions are
summarized in Table A4, C4, E4, and G4 (male
rats) and B4, D4, F4, and H4 (female rats). Sta-
tistical comparisons were made between vehicle
control and dosed groups.

Nonneoplastic Lesions of the Kidney

Administration of trichloroethylene caused cyto-
megaly of renal tubular epithelial cells and toxic
nephropathy in all four strains of rats (Tables 13
and 14). The inner cortex and outer stripe of the
outer medulla were the primary areas affected.
The epithelial cells of the pars recta (pars de-
scendens) of the proximal tubule were enlarged
and contained nuclei several times their normal
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size (karyomegaly). The enlarged nuclei were
often hyperchromatic and irregular to oblong in
shape. In kidneys with more extensive changes,
tubular epithelial cells located in more super-
ficial areas of the cortex were also affected.
Other lesions observed in severely affected kid-
neys were diagnosed as toxic nephropathy to dis-
tinguish them from the common spontaneous
nephropathy of aging rats. Toxic nephropathy
occurred only in dosed rats and consisted of dila-
ted tubules lined by elongated and flattened epi-
thelial cells. The degree of flattening was often
severe and was roughly proportional to the de-
gree of dilation. The lumens of the affected tu-
bules were empty or contained wisps of eosino-
philic material.

Tubular cell hyperplasia occurred at low inci-
dences in dosed male and female Osborne-
Mendel rats and less frequently in untreated or
vehicle control rats. One animal in each of the
high dose male and female August and female
Marshall and low dose male Marshall groups
also had renal tubular cell hyperplasia. Tubular
cell hyperplasia generally consisted of one or two
tubules with stratified epithelium that partially
or completely filled the tubular lumens. The af-
fected tubular epithelial cells were large with
abundant eosinophilic or basophilic cytoplasm
and vesicular nuclei containing prominent nu-
cleoli. Cells in mitosis were variable in number
or absent. This lesion was distinctly different
from the background tubular regeneration that
is a component of spontaneous chronic progres-
sive rat nephropathy. The latter lesion consists
of cortical tubules lined by a single layer of cu-
boidal cells with small amounts of basophilic ey-
toplasm, vesicular nuclei, and variable mitoses.

No additional nonneoplastic lesions were ob-
served which could be attributed to trichloro-
ethylene administration.



TABLE 13. INCIDENCES OF RENAL CYTOMEGALY IN ACI, AUGUST, MARSHALL, AND
OSBORNE-MENDEL RATS IN THE TWO-YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE (a)

Group ACI August Marshall Osborne-Mendel
MALE
Vehicle control 0/50 0/50 0/49 0/50
500 mg/kg 40/49 (82%) 46/50 (92%) 48/50 (96%) 48/50 (96%)
1,000 mg/kg 48/49 (98%) 46/49 (94%) 47/47 (100%) 49/50 (98%)
FEMALE
Vehicle control 0/48 0/49 0/50 0/50
500 mg/kg 43/47 (91%) 46/48 (96%) 46/48 (96%) 48/50 (96%)
1,000 mg/kg 42/43 (98%) 50/50 (100%) 43/44 (98%) 49/49 (100%)

(a) All incidences in dosed groups significantly greater (P<0.01) than those in the vehicle controls

TABLE 14. INCIDENCES OF TOXIC NEPHROPATHY IN ACI, AUGUST, MARSHALL, AND
OSBORNE-MENDEL RATS IN THE TWO-YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE (a)

Group ACI August Marshall Osborne-Mendel
MALE
Vehicle control 0/50 0/50 0/49 0/50
500 mg/kg 18/49 (37%) 10/50 (20%) 18/50 (36%) 39/50 (78%)
1,000 mg/kg 18/49 (37%) 31/49 (63%) 23/47 (49%) 35/50 (70%)
FEMALE
Vehicle control 0/48 0/49 0/50 0/50
500 mg/kg 21/47 (45%) 8/48 (17%) 30/48 (63%) 30/50 (60%)
1,000 mg/kg 19/43 (44%) 29/50 (58%) 30/44 (68%) 39/49 (80%)

(a) All incidences in dosed groups significantly greater (P <0.01) than those in the vehicle controls

Neoplastic Lesions

Kidney: Neoplastic lesions of the kidney were
characterized according to the following criteria.
Tubular cell adenomas were discrete masses of
epithelial cells with cytologic features similar to
foci of tubular hyperplasia. The adenomas ex-
hibited loss of tubular structure, although the
tumor cells were arranged in irregular clusters
incompletely separated by basement mem-
branes. Tubular cell adenocarcinomas were
larger than the adenomas, less discrete, and
more heterogeneous in growth pattern. These
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tumor cells generally showed more pleo-
morphism than did the tumor cells of the tubular
cell adenomas.

Proliferative renal cortical lesions were diag-
nosed in all strains of rats. The incidences of
these lesions are summarized in Table 15, and
the statistical analyses for the incidences in
male Osborne-Mendel rats are shown in Ta-
ble 16. Dosing with trichloroethylene signifi-
cantly increased the incidence of renal tubular
cell adenomas in male Osborne-Mendel rats at
the low, but not the high, dose level.
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TABLE 15. INCIDENCES OF RENAL CORTICAL PROLIFERATIVE LESIONS IN ACI, AUGUST,
MARSHALL, AND OSBORNE-MENDEL RATS IN THE TWO-YEAR GAVAGE STUDIES
OF TRICHLOROETHYLENE

Tubular Cell Tubular Cell Tubular Cell
Group Hyperplasia Adenoma Adenocarcinoma
MALE
ACI Untreated control 0/49 0/49 0/49
Vehicle control 0/50 0/50 0/50
500 mg/kg 0/49 0/49 1/49
1,000 mg/kg 0/49 0/49 0/49
August Untreated control 0/50 0/50 0/50
Vehicle control 0/50 0/50 0/50
500 mg/kg 0/50 1/50 1/50
1,000 mg’kg 1/49 1/49 0/49
Marshall Untreated control 0/49 2/49 0/49
Vehicle control 0/49 0/49 0/49
500 mg/kg 1/50 1/50 0/50
1,000 mg/kg 0/47 0/47 1/47
Osborne-Mendel Untreated control 0/50 0/50 0/50
Vehicle control 0/50 0/50 0/50
500 mg/kg 5/50 6/50 0/60
1,000 mg/kg 3/50 1/50 1/50
FEMALE
ACI Untreated control 0/49 0/49 0/49
Vehicle control 0/48 0/48 0/48
500 mg/kg 0/47 2/47 (a) 1/47
1,000 mg'kg 0/43 0/43 1/43
August Untreated control 0/50 0/50 0/50
Vehicle control 0/49 1/49 0/49
500 mg/kg 0/48 2/48 2/48
1,000 mg/kg 1/50 0/50 0/50
Marshall Untreated control 1/49 1/49 0/49
Vehicle control 1/50 1/50 0/50
500 mg/kg 0/48 1/48 1/48
1,000 mg/kg 1/44 0/44 1/44
Osborne-Mendel Untreated control 0/50 1/50 0/50
Vehicle control 1/50 0/50 0/50
500 mg/kg 1/50 0/50 0/50
1,000 mg/kg 3/49 1/49 0/49

(a) Adenocarcinoma, NOS
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TABLE 16. ANALYSIS OF TUBULAR CELL RENAL LESIONS IN MALE OSBORNE-MENDEL RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (a)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Hyperplasia

Overall Rates 0/50 (0%) 0/50 (0%) 5/50 (10%) 3/50 (6%)
Adenoma

Overall Rates 0/50 (0%) 0/50 (0%) 6/50 (12%) 1/50 (2%)

Adjusted Rates 0.0% 0.0% 32.2% 6.7%

Terminal Rates 0/21 (0%) 0/22 (0%) 5/17 (29%) 1/15 (7%)

Life Table Test P=0.246 P=0.007 P=0.424

Incidental Tumor Tests P=0.243 P=0.007 P=0.424
Adenoma or Adenocarcinoma (b)

Overall Rates 0/50 (0%) 0/50 (0%) 6/50(12%) 2/50 (4%)

Adjusted Rates 0.0% 0.0% 32.2% 10.9%

Terminal Rates 0/21 (0%) 0/22 (0%) 5/17 (29%) 1/15 (7%)

Life Table Tests P=0.125 P=0.007 P=0.158

Incidental Tumor Tests P=0.122 P=0.007 P=0.158

(a) The statistical analyses used are discussed in Chapter II (Statistical Methods) and Appendix G, Table G3.

(b) No historical data are available.

Testis: Interstitial cell tumors occurred with a
positive trend in male ACI rats; the incidence in
the high dose group was not significantly
greater than that in the vehicle controls by the
incidental tumor test (Table 17). The overall in-
cidences in the dosed groups were lower than
that in the vehicle controls, but if incidences are
based on those animals surviving until the
appearance of the first tumor (week 75), an
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increasing trend is evident (vehicle control,
36/43; low dose, 23/26; high dose, 17/17). In male
Marshall rats, interstitial cell tumors and inter-
stitial cell tumors or malignant interstitial cell
tumors (combined) occurred with positive
trends, and the incidences in the high dose group
were significantly greater than those in the ve-
hicle controls (Table 18).
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TABLE 17. ANALYSIS OF TESTICULAR LESIONS IN MALE ACI RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Interstitial Cell Hyperplasia

Overall Rates 4/47 (9%) 5/49 (10%) 5/49 (10%) 3/49 (6%)
Interstitial Cell Tumor

Overall Rates 38/47 (81%) 36/49 (73%) 23/49 (47%) 17/49 (35%)

Adjusted Rates 90.4% 94.7% 95.8% 100.0%

Terminal Rates 34/38 (89%) 36/38 (95%) 18/19 (95%) 11/11 (100%)

Incidental Tumor Tests P=0.019 P=0.223 P=0.074

TABLE 18. ANALYSIS OF TESTICULAR LESIONS IN MALE MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Interstitial Cell Hyperplasia

Overall Rates 2/46 (4%) 1/46 (2%) 6/48 (13%) 5/48 (10%)
Interstitial Cell Tumor

Overall Rates 16/46 (35%) 17/46 (37%) 21/48 (44%) 31/48 (65%)

Adjusted Rates 46.9% 55.7% 95.1% 100.0%

Terminal Rates 14/32 (44%) 13/26 (50%) 11/12(92%) 6/6 (100%)

Incidental Tumor Tests P<0.001 P<0.001 P<0.001
Interstitial Cell Tumor, Malignant

Overall Rates 0/46 (0%) 0/46 (0%) 0/48 (0%) 1/48 (2%)
Interstitial Cell Tumor or Interstitial Cell Tumor, Malignant

Overall Rates 16/46 (35%) 17/46 (37%) 21/48 (44%) 32/48 (67%)

Adjusted Rates 46.9% 55.7% 95.1% 100.0%

Terminal Rates 14/32 (44%) 13/26 (50%) 11/12(92%) 6/6 (100%)

Incidental Tumor Tests P<0.001 P<0.001 P<0.001
Trichloroethylene, NTP TR 273 60



III. RESULTS

Hematopoietic System: Leukemia occurred in
female August rats with a statistically signifi-
cant positive trend, but the incidences in the
dosed groups were not significantly greater than
that in the vehicle controls in the pairwise com-
parisons (Table 19).

Subcutaneous Tissue: Sarcomas occurred in
male August rats with a significant positive
trend, but the incidences in the dosed groups
were not significantly greater than that in the

vehicle controls in the pairwise comparisons (Ta-
ble 20).

Adrenal Gland: Adrenal cortical adenomas oc-
curred in female Osborne-Mendel rats with a
significant positive trend by the life table test,
and the incidence in the high dose group was sig-
nificantly greater than that in the vehicle con-
trols by the life table test (Table 21). The inci-
dental tumor test, a more appropriate statistical
test for this generally nonlethal neoplasm, re-
vealed no statistically significant differences.

TABLE 19. ANALYSIS OF LEUKEMIA IN FEMALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg
QOverall Rates 0/50 (0%) 1/50 (2%) 0/50 (0%) 5/60 (10%)
Adjusted Rates 0.0% 2.2% 0.0% 18.2%
Terminal Rates 0/26 (0%) 0/23 (0%) 0/26 (0%) 3/25(12%)
Life Table Tests P=0.027 P=0.523N P=0.078
Incidental Tumor Tests P=0.020 P=0.469N P=0.059

TABLE 20. ANALYSIS OF SUBCUTANEOUS TISSUE SARCOMAS IN MALE AUGUST RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg
Overall Rates 1/50 (2%) 0/50 (0%) 1/50 (2%) (a) 3/49(6%)
Adjusted Rates 3.8% 0.0% 2.9% 15.0%
Terminal Rates 0/24 (0%) 0/21 (0%) 0/13 (0%) 1/16 (6%)
Life Table Tests P=0.033 P=0.440 P=0.064
Incidental Tumor Tests P=0.032 P=0.519 P=0.050

(a) Includes one sarcoma, unclear primary or metastatic

TABLE 21. ANALYSIS OF ADRENAL GLAND LESIONS IN FEMALE OSBORNE-MENDEL RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated

Vehicle

Control Control 500 mg/kg 1,000 mg/kg

Hyperplasia

Overall Rates 1/49 (2%) 1/50 (2%) 4/50 (8%) 0/49 (0%)
Cortical Adenoma

Overall Rates 13/49 (27%) 16/50 (32%) 13/50 (26%) 19/49 (39%)

Adjusted Rates 54.8% 55.6% 66.3% 92.7%

Terminal Rates 9/19 (47%) 9/20 (45%) 6/11 (55%) 6/7 (86%)

Life Table Tests P=0.008 P=0.365 P=0.011

Incidental Tumor Tests P=0.100 P=0.484N P=0.127
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Negative Trends and Lower Incidences

Adrenal Gland: Pheochromocytomas and pheo-
chromocytomas or malignant pheochromocyto-
mas (combined) occurred with significant nega-
tive trends in all strains and sexes except female
ACI, male August, and male Marshall rats (Ta-
bles 22 to 25).

Several statistically significant negative trends
and lower incidences of neoplasms were detected
in various strains (Appendixes A-H).

Pituitary Gland: Adenomas occurred with sig-
nificant negative trends in male and female
August rats and in female Marshall rats.

Mammary Gland: Fibromas or fibroadenomas
(combined) occurred in female August rats with
a significant negative trend by life table analy-
sis. The incidence of fibroadenomas in low dose
female Marshall rats was significantly lower
than that in the vehicle controls by the inciden-
tal tumor test.

Thyroid Gland: C-Cell adenomas occurred with
significant negative trends in male August and
male and female Osborne-Mendel rats.

Uterus: Endometrial stromal polyps occurred
with a significant negative trend in female Au-
gust rats, and the incidence of endometrial stro-
mal polyps in low dose Osborne-Mendel females
was significantly lower than that in the vehicle
controls by the incidental tumor test.

TABLE 22. ANALYSIS OF ADRENAL GLAND LESIONS IN MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Hyperplasia

Overall Rates 0/48 (0%) 1/48 (2%) 0/44 (0%) 1/45(2%)
Pheochromocytoma

Overall Rates 4/48 (8%) 8/48 (17%) 0/44 (0%) 0/45 (0%)

Adjusted Rates 10.3% 21.1% 0.0% 0.0%

Terminal Rates 4/39(10%) 8/38 (21%) 0/18 (0%) 0/11 (0%)

Life Table Tests P=0.017TN P=0.047N P=0.117N

Incidental Tumor Tests P=0.017N P=0.047N P=0.117N
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TABLE 23. ANALYSIS OF ADRENAL GLAND LESIONS IN AUGUST RATS IN THE TWO-YEAR
GAVAGE STUDIES OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg
MALE
Hyperplasia
Overall Rates 4/49 (8%) 2/50 (4%) 3/49 (6%) 1/47(2%)
Pheochromocytoma
Overall Rates 16/49 (33%) 10/50 (20%) 5/49 (10%) 2/47 (4%)
Adjusted Rates 63.7% 41.0% 33.9% 12.5%
Terminal Rates 15/24 (63%) 7/21 (33%) 4/13 (31%) 2/16 (13%)
Life Table Tests P=0.039N P=0.455N P=0.049N
Incidental Tumor Tests P=0.053N P=0.460N P=0.073N
Pheochromocytoma, Malignant
Overall Rates 0/49 (0%) 0/50 (0%) 1/49 (2%) 1/47 (2%)
Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates 16/49 (33%) 10/60 (20%) 6/49 (12%) 3/47 (6%)
Adjusted Rates 63.7% 41.0% 41.3% 18.8%
Terminal Rates 15/24 (63%) 7/21 (33%) 5/13 (38%) 3/16 (19%)
Life Table Tests P=0.090N P=0.602N P=0.104N
Incidental Tumor Tests P=0.119N P=0.610N P=0.150N
FEMALE
Hyperplasia
Overall Rates 10/50 (20%) 5/48 (10%) 12/48 (25%) 0/50 (0%)
Pheochromocytoma
Overall Rates 6/50 (12%) 9/48 (19%) 2/48 (4%) 0/50 (0%)
Adjusted Rates 20.5% 33.2% 7.7% 0.0%
Terminal Rates 4/26 (15%) 6/23 (26%) 2/26 (8%) 0/25 (0%)
Life Table Tests P<0.001IN P=0.019N P=0.003N
Incidental Tumor Tests P=0.001N P=0.034N P=0.009N
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TABLE 24, ANALYSIS OF ADRENAL GLAND LESIONS IN MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDIES OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg
MALE
Hyperplasia
Overall Rates 8/48 (17%) 6/48 (13%) 5/43 (12%) 3/43 (T%)
Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates 23/48 (48%) 25/48 (52%) 12/43 (28%) 12/43 (28%)
Adjusted Rates 65.4% 75.1% 84.8% 90.9%
Terminal Rates 19/31 (61%) 18/26 (69%) 9/11 (82%) 5/6 (83%)
Life Table Tests P=0.035 P=0.353 P=0.037
Incidental Tumor Tests P=0.239 P=0.158 P=0.288
FEMALE
Hyperplasia
Overall Rates 16/47 (34%) 4/49 (8%) 5/47 (11%) 2/43 (5%)
Pheochromocytoma
Overall Rates 30/47 (64%) 39/49 (80%) 15/47 (32%) 9/43 (21%)
Adjusted Rates 74.8% . 92.7% 76.5% 67.0%
Terminal Rates 21/31 (68%) 26/29 (90%) 8/12 (67%) 6/10 (60%)
Life Table Tests P=0.050N P=0.263N P=0.067N
Incidental Tumor Tests P<0.001N P=0.002N P<0.001N
Pheochromocytoma, Malignant
Overall Rates 4/47 (9%) 4/49 (8%) 0/47 (0%) 1/43 (2%)
Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates 32/47 (68%) 40/49 (82%) 15/47 (32%) 9/43 (21%)
Adjusted Rates 79.8% 95.1% 76.5% 67.0%
Terminal Rates 23/31 (74%) 27/29 (93%) 8/12(67%) 6/10 (60%)
Life Table Tests P=0.036N P=0.222N P=0.050N
Incidental Tumor Tests P<0.00IN P<0.001N P<0.001N
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TABLE 25. ANALYSIS OF ADRENAL GLAND LESIONS IN OSBORNE-MENDEL RATS IN THE TWO-YEAR
GAVAGE STUDIES OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg
MALE
Hyperplasia
Overall Rates 6/50 (12%) 4/50 (8%) 3/49 (6%) 5/50 (10%)
Pheochromocytoma
Overall Rates (a) 9/60 (18%) (b) 13/50 (26%) 6/49 (12%) 3/50 (6%)
Adjusted Rates 34.8% 42.9% 31.6% 18.7%
Terminal Rates 6/21 (29%) 7/22 (32%) 5/17 (29%) 2/15(13%)
Life Table Tests P=0.028N P=0.154N P=0.052N
Incidental Tumor Tests P=0.023N P=0.128N P=0.043N
FEMALE
Hyperplasia
Overall Rates 1/49 (2%) 1/50 (2%) 2/60 (4%) 2/49 (4%)
Pheochromocytoma
Overall Rates 4/49 (8%) 8/50 (16%) 4/50 (8%) 1/49 (2%)
Adjusted Rates 16.1% 30.4% 18.8% 6.7%
Terminal Rates 2/19 (11%) 4/20 (20%) 1/11 (9%) 0/7 (0%)
Life Table Tests P=0.080N P=0.394N P=0.118N
Incidental Tumor Tests P=0.009N P=0.178N P=0.020N
Pheochromocytoma, Malignant
Overall Rates 0/49 (0%) 1/50 (2%) 2/50 (4%) 0/49 (0%)
Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates 4/49 (8%) 9/50 (18%) 6/50 (12%) 1/49 (2%)
Adjusted Rates 16.1% 33.1% 26.0% 6.7%
Terminal Rates 2/19(11%) 4/20 (20%) 1/11 (9%) 017 (0%)
Life Table Tests P=0.073N P=0.564N P=0.084N
Incidental Tumor Tests P=0.004N P=0.252N P=0.008N

(a) One pheochromocytoma, malignant, was also observed.
(b) One pheochromocytoma, malignant, was also observed in an animal bearing a benign pheochromocytoma.
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The possibility of a strain difference in rat sus-
ceptibility to trichloroethylene prompted the
National Cancer Institute to initiate a series of
2-year toxicology and carcinogenesis studies of
trichloroethylene in five strains of rats. The re-
sults obtained with F344/N rats have been re-
ported separately (NTP TR 243, in preparation),
and the present report describes the results of
studies in four additional strains (ACI, August,
Marshall, and Osborne-Mendel). For compara-
tive purposes, some data from the study in
F344/N rats have been summarized in this
discussion.

Thirteen-Week Studies

The results of the 13-week gavage studies of tri-
chloroethylene in ACI, August, and Marshall
rats were similar to those of previous 8- or 13-
week studies in Osborne-Mendel or F344/N rats,
respectively (NCI, 1976, NTP TR 243, in prep-
aration). In males, trichloroethylene at the
highest dose given, 2,000 mg/kg (1,834 mg/kg in
Marshall males), consistently reduced final body
weights by 12%-17%. Three of 10 male August
rats died in the 2,000 mg/kg group. All male
F344/N rats dosed with 2,000 mg/kg for 13
weeks survived (NTP TR 243, in preparation),
and 5/5 Osborne-Mendel males dosed with 3,160
mg/kg per day, 5 days per week for 8 weeks, sur-
vived (NCI, 1976).

The highest dose studied in females for 13 weeks
in the present studies (1,000 mg/kg in ACI and
August; 918 mg/kg in Marshall) was not lethal
but caused from 4% to 7% reductions in final
body weights. In female F344/N rats, the 1,000
mg/kg dose produced a 3% decrease in final body
weight (NTP TR 243, in preparation), and 3,160
mg/kg per day, 5 days per week for 8 weeks re-
duced final body weights of female Osborne-
Mendel rats by 13% (NCI, 1976).

As in the earlier studies in rats, the chronic
nephrotoxic effect of trichloroethylene observed
in the 2-year studies was not predicted by the re-
sults of the short-term studies. In the studies in
F344/N rats (NTP TR 243, in preparation), 13
weeks of dosing with trichloroethylene produced
minimal to mild cytomegaly and karyomegaly of
the tubular epithelial cells in the inner renal

Trichloroethylene, NTP TR 273

cortex in both sexes. These changes were so
subtle that they were diagnosed only during a
reevaluation of tissues which was prompted by
the detection of more pronounced renal effects
during the 2-year studies.

Two-Year Studies

The audits of the experimental data from the
present studies revealed insufficient documenta-
tion of animal breeding, clinical observations,
environmental conditions, and analytical chem-
istry data (Appendix Q). In addition, the produc-
tion of central nervous system toxicity (char-
acterized by sedation, loss of consciousness,
tremors, and convulsive seizures) and reduced
survival indicate that the doses selected for
these studies were too high. For these reasons,
these studies were considered inadequate to
evaluate the presence or absence of carcinogenic
potential of trichloroethylene in ACI, August,
Marshall, and Osborne-Mendel rats. The stud-
ies do, however, demonstrate a clear nephrotoxic
effect of trichloroethylene in rats.

Survival and body weights: All dosed groups ex-
cept high dose female Osborne-Mendel rats ex-
hibited some degree of final body weight depres-
sion. This depression was 10%-12% in five of the
dose groups (all high dose males except Mar-
shall, low dose ACI males, and high dose Mar-
shall females). Final mean body weight decre-
ments in other groups ranged from 3% in low
dose Osborne-Mendel males to 8% in low dose
ACI females. In the earlier studies in F344/N
rats, trichloroethylene at 1,000 mg/kg reduced
mean body weight gain of males by 13% and at
500 and 1,000 mg/kg reduced body weight gains
of females by 12% and 18%, respectively.

Trichloroethylene administered at both doses
significantly reduced the survival of ACI males
and Marshall females. Trichloroethylene at
1,000 mg/kg also reduced the survival of female
Osborne-Mendel and ACI rats. The low dose,
but not the high dose, reduced the survival of
male Marshall rats. In the earlier gavage stud-
ies of trichloroethylene in F344/N rats, both the
500 and 1,000 mg/kg doses significantly reduced
the survival of males, whereas neither dose re-
duced the survival of females. It is not clear
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whether the excessive mortality observed in
many dosed groups was caused by gavage-
related trauma, the anesthetic properties of the
chemical, nephrotoxicity, or a combination of
these factors. '

The absence of a dose-response relationship in
survival of male Marshall rats may be related to
the high accidental death rate in the high dose
group. Fifty percent of the animals in this group
were accidentally killed, and animals that are
considered to have died from accidental causes
are not included in the Kaplan-Meier probabil-
ity of survival calculation after the time of
death. The incidences of accidental deaths also
were high in other dosed groups. A total of 24%
of all dosed animals died of accidental causes.
This rate contrasts with an overall accidental
death rate of 5% in vehicle control animals, All
groups of dosed animals were affected, and the
overall combined incidences were dose related
(male: vehicle control, 9/200; low dose, 41/200;
high dose, 61/200; female: 14/200; 40/200;
49/200). High accidental death rates were ob-
served in other NTP studies in which trichloro-
ethylene or tetrachloroethylene was adminis-
tered by gavage. As suggested earler (NTP TR
243, in preparation), perhaps some effect of tri-
chloroethylene and related chemicals pre-
disposes repeatedly dosed animals to gavage
accidents.

The survival of untreated and vehicle control
Osborne-Mendel rats of each sex was poor rela-
tive to the other three strains and to historical
survival of F344/N rats. However, survival of
Osborne-Mendel control animals in the present
study was similar to that of controls in the NCI
studies (NCI, 1976) (male, 40/100, and female,
37/100, in the present study vs male, 26/100, and
female, 51/100, in the earlier study).

Renal toxicity (nonproliferative changes): Earli-
er studies of trichloroethylene administered by
gavage (NCI, 1976; NTP TR 243, in preparation)
identified the kidney of Osborne-Mendel and
F344/N rats and B6C3F mice as a target organ
for the production of nonneoplastic pathologic
changes characterized as cytomegaly, karyo-
megaly, and toxic nephrosis of the tubular
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epithelial cells in the inner renal cortex. The
identical lesion was reported in male and
female F344/N rats exposed to tetrachloro-
ethylene by inhalation (NTP, 1986). Neither
Henschler et al. (1980) nor Fukuda et al. (1983)
reported the presence of nonproliferative renal
lesions in mice, rats, or hamsters exposed to tri-
chloroethylene by inhalation. The results of the
present studies show that the kidneys of ACI,
August, and Marshall rats are affected simi-
larly. The incidences of these lesions in five
strains of rats are summarized in Table 26.

The nonneoplastic renal changes diagnosed in
these studies were clearly attributable to the ad-
ministration of trichloroethylene, since none of
the untreated or vehicle control animals had the
lesions. In the case of renal cytomegaly, the inci-
dence of the change ranged from 82% to 100% in
the dosed groups. Cytomegalic changes were di-
agnosed in dosed rats that died after as few as 26
weeks of exposure to trichloroethylene. The se-
verity of the change appeared to be directly pro-
portional to the duration of dosing.

Toxic nephropathy, which was clearly dis-
tinguishable from the spontaneous nephropathy
of aging rats, was observed at increased inci-
dences in dosed rats of each sex and strain but
was noted only infrequently in animals that died
before week 52. This lesion also appeared to in-
crease in severity with longer exposure.

Renal toxicity (proliferative changes): Trichloro-
ethylene produced a statistically significant in-
crease in the incidence of renal tubular cell ade-
nomas or adenocarcinomas (combined) in low
dose male Osborne-Mendel rats. In addition, tu-
bular cell hyperplasia was present in 5/50 low
dose and 3/50 high dose Osborne-Mendel male
rats. No proliferative tubular cell lesions were
diagnosed in either control group. Although not
statistically significant, proliferative lesions
also were diagnosed in dosed male and female
ACI and August rats, whereas no such lesions
were detected in any of the control groups. Pro-
liferative lesions of the renal tubular cells were
diagnosed in dosed Marshall male and female
rats, but these changes were also present in un-
treated and vehicle control rats.
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TABLE 28, INCIDENCES OF RENAL CORTICAL LESIONS IN ACI, AUGUST, MARSHALL, OSBORNE-
MENDEL, AND F334/N RATS IN THE TWO-YEAR GAVAGE STUDIES OF TRICHLOROETHYLENE

Toxic Tubular Cell Tubular Cell Tubular Cell
Group Nephropathy Hyperplasia Adenoma Adenocarcinoma
MALE
ACI Untreated control 0/49 0/49 0/49 0/49
Vehicle control 0/50 0/50 0/50 0/50
500 mg/kg 18/49 0/49 0/49 1/49
1,000 mg/kg 18/49 0/49 0/49 0/49
August Untreated control 0/50 0/50 0/50 0/50
Vehicle control 0/50 0/50 0/50 0/50
500 mg/kg 10/50 0/50 1/50 1/50
1,000 mg/kg 31/49 1/49 1/49 0/49
Marshall Untreated control 0/49 0/49 2/49 0/49
Vehicle control 0/49 0/49 0/49 0/49
500 mg/kg 18/50 1/50 1/50 0/50
1,000 mg/kg 23/47 0/47 0/47 1/47
Osborne-Mendel Untreated control 0/50 0/50 0/50 0/50
Vehicle control 0/50 0/50 0/50 0/50
500 mg/kg 39/50 5/50 6/50 0/50
1,000 mg/kg 35/50 3/50 1/50 1/50
F344/N (a) Untreated control 0/49 0/49 0/49 0/49
Vehicle control 0/48 0/48 0/48 0/48
500 mg/kg 48/49 0/49 2/49 0/49
1,000 mg/kg 48/49 1/49 0/49 3/49
FEMALE
ACI Untreated control 0/49 0/49 0/49 0/49
Vehicle control 0/48 0/48 0/48 0/48
500 mg/kg 21/47 0/47 2/47 (b) 1/47
1,000 mg/kg 19/43 0/43 0/43 1/43
August Untreated control 0/50 0/50 0/50 0/50
Vehicle control 0/49 0/49 1/49 0/49
500 mg/kg 8/48 0/48 2/48 2/48
1,000 mg/kg 29/50 1/50 0/50 0/50
Marshall Untreated control 0/49 1749 1/49 0/49
Vehicle control 0/50 1/50 1/50 0/50
500 mg/kg 30/48 0/48 1/48 1/48
1,000 mg/kg 30/44 1/44 0/44 1/44
Osborne-Mendel Untreated control 0/50 0/50 1/50 0/50
Vehicle control 0/50 1/50 0/50 0/50
500 mg/kg 30/50 1/50 0/50 0/50
1,000 mg/kg 39/49 3749 1/49 0/49
F344/N (a) Untreated control 0/49 0/49 0/49 0/49
Vehicle control 0/50 0/50 0/50 0/50
500 mg/kg 48/49 0/49 0/48 0/49
1,000 mg/kg 48/48 0/48 0/48 1/48

(a) Data for F344/N rats obtained from NTP Technical Report No. 243; toxic nephropathy was designated as cytomegsly in that
report.
(b) Adenocarcinoma, NOS
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Increased incidences of renal tubular cell
adenomas or adenocarcinomas (combined) were
found in five male F344/N rats dosed with
trichloroethylene (NTP TR 243, in preparation),
and a tubular cell adenocarcinoma was found in
a low dose (time-weighted-average dose of 549
mg/kg of trichloroethylene) male Osborne-
Mendel rat (NCI, 1976). The incidences of these
lesions in the five strains of rats are shown in
Table 26. Henschler et al. (1980) reported a total
of four renal tumors (adenomas, cystadenomas,
adenocarcinomas) in 60 male WIST rats exposed
to trichloroethylene by inhalation at 100 or 500
ppm. No renal tumors were reported in male
control rats.

Because the rats could not always be unequi-
vocally assigned to a high or low dose group, tu-
mor incidences in dosed groups of the same sex
and strain were pooled and compared with inci-
dences in the corresponding vehicle control
groups. By this analysis, the incidence of renal
tubular cell tumors in dosed male Osborne-
Mendel rats was still elevated (tubular cell ade-
nomas: vehicle control, 0/50; pooled dosed,
7/100; adenomas or adenocarcinomas (com-
bined): vehicle control, 0/50; pooled dosed,
8/100). For all five rat strains studied, a total of
32 renal tubular cell neoplasms were observed in
dosed animals, compared with 3 in all the vehi-
cle control groups and 3 in all the untreated con-
trol groups.

Nonneoplastic kidney effects are common re-
sponses of F344 rats to the long-term adminis-
tration of chlorinated ethanes and ethylenes.
The NTP has also noted these effects in gavage
studies of pentachloroethane (NTP, 1983) and
trichloroethylene (NTP TR 243, in preparation)
and in inhalation studies of tetrachloroethylene
(NTP, 1986). Since these changes appear consis-
tently in dosed rats but not in controls, they are
considered to be due to trichloroethylene admin-
istration. This spectrum of kidney lesions ap-
pears to be similar to that described in male rats
exposed to petroleum products (Mehlman et al.,
1984). Unlike the petroleum-induced lesions,
however, those produced by chlorinated ethanes
and ethylenes appear in both male and female
rats as well as in both sexes of mice (NTP TR
243, in preparation).
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Testicular interstitial cell tumors: The inci-
dences of testicular interstitial cell tumors were
increased in dosed male ACI and Marshall rats.
In ACI rats, these lesions showed a dose-related
increase when based on animals surviving until
the appearance of the first tumor. In Marshall
rats, the incidence of interstitial cell tumors or
malignant interstitial cell tumors (combined) in
the high dose group was significantly increased
and may be due to trichloroethylene, For ACI
rats, the increased incidence at the high dose
was significant only by life table analysis. This
marginal effect was not considered to be chem-
ically related.

Other tumors: Leukemia in female August rats
and subcutaneous tissue sarcomas in male Au-
gust rats occurred with positive trends, but the
incidences in dosed groups were not significantly
elevated relative to vehicle controls. In earlier
studies in F344/N and Osborne-Mendel rats, the
incidences of leukemia and subcutaneous neo-
plasms were not influenced by the administra-
tion of trichloroethylene.

Negative trends: Several negative trends in tu-
mor incidences were observed in these studies.
The majority of these findings were discounted
either because there were nonsignificant dif-
ferences in pairwise comparisons or because only
the incidence in the low dose group was signifi-
cantly reduced relative to the vehicle controls.

There were, however, more consistent negative
trends in the incidences of adrenal gland pheo-
chromocytomas in male ACI, female Marshall,
and male and female August and Osborne-
Mendel rats. We are unable to explain this ef-
fect. In the earlier study in F344/N rats, the in-
cidence of pheochromocytomas appeared to be
somewhat decreased in males (vehicle control,
4/45; low dose, 3/42; high dose, 1/44), but neither
trend nor pairwise comparisons revealed statis-
tically significant differences. No pheochromo-
cytomas were diagnosed in any group of Os-
borne-Mendel rats dosed with trichloroethylene
in an earlier study (NCI, 1976).

The results of these comparative studies of the
toxicity of orally administered trichloroethylene
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in four strains of rats show that there are few no-
table differences in the responsiveness of the
strains to toxic doses of the chemical. Further,
the responses of these four strains of rats were
found to be similar to the response of F344/N
rats.

The experimental and tabulated data for the
NTP Technical Report on trichloroethylene were
examined for accuracy, consistency, and compli-
ance with Good Laboratory Practice require-
ments. As summarized in Appendix Q, the au-
dits revealed problems with the conduct of the
studies and with collection and documentation of
the experimental data. Discrepancies were
found that influenced the final interpretation of
the results of these studies. The NTP also has
reviewed a partial draft of an independent audit
sponsored by the Halogenated Solvent Industry
Alliance (HSIA) for which the findings were

similar to those of the NTP audit. The findings
of all audits were taken into consideration
during the interpretation of the results of these
studies and the preparation of this report.

Conclusions: Under the conditions of these 2-
year gavage studies of trichloroethylene in male
and female ACI, August, Marshall, and Os-
borne-Mendel rats, trichloroethylene adminis-
tration caused renal tubular cell cytomegaly and
toxic nephropathy in both sexes of the four
strains. However, these are considered to be in-
adequate studies of carcinogenic activity* be-
cause of chemically induced toxicity, reduced
survival, and deficiencies in the conduct of the
studies. Despite these limitations, tubular cell
neoplasms of the kidney were observed in rats
exposed to trichloroethylene and interstitial cell
neoplasms of the testis were observed in Mar-
shall rats exposed to trichloroethylene.

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 9.
Summaries of the Peer Review comments and the public discussions on this Technical Report appear on pages 13-14 and

16-17.
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 49 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 49 50 49 50

INTEGUMENTARY SYSTEM

*Skin (49) (50) (49) (50)
Squamous cell carcinoma 1 (2%)
Basal cell carcinoma 1 2%)

RESPIRATORY SYSTEM

*Tracheal lumen (49) (50) (49) (50)
Fibrosarcoma, metastatic 1 (2%)

#Lung (48) (49) (47) (46)
Transitional cell carcinoma, metastatic 1 2%)
Alveolar/bronchiolar adenoma 2 (4%)

Tubular cell adenoca, metastatic 1 (2%)
Fibrosarcoma, metastatic 1 (2%)

HEMATOPOIETIC SYSTEM

*Multiple organs (49) (50) (49) (50)
Leukemia, NOS 1 2%)
Monocytic leukemia 2 (4%) 2 (4%)
#Thymus 3) (N 12) (24)
Malignant lymphoma, NOS 1 (8%)
CIRCULATORY SYSTEM
*Chin (49) (50) (49) (50)
Hemangiosarcoma 1 2%)
DIGESTIVE SYSTEM
#Liver 49) (50) (49) (49)
Hepatocellular carcinoma 1 2%) 1 2%) 1 2%)
#Pancreas (46) (50) 47 (44)
Acinar cell adenoma 1 (2%)
URINARY SYSTEM
#Kidney (49) (50) (49) (49)
Tubular cell adenocarcinoma 1 (2%)
#Kidney/pelvis (49) (50) (49) (49)
Transitional cell papilloma 1 (2%)
Transitional cell carcinoma 3 (6%) 1 (2%) 1 (2%)
#Urinary bladder (44) (44) 47 42)
Squamous cell papilloma 1 (2%)
Transitional cell papilloma 1 (2%) 1 (2%)
Transitional cell carcinoma 1 2%) 1 (2%)
ENDOCRINE SYSTEM
#Pituitary (48) (39) (33) (29)
Adenoma, NOS 8 (17%) 6 (15%) 4 (12%) 3 (10%)
#Adrenal (48) (48) (44) (45)
Cortical adenoma 8 (17%) 6 (13%) 1 (2%)
Pheochromocytoma 4 (8%) 8 (17%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Thyroid (48) (46) (40) 39)
Follicular cell adenoma 1 (2%)
C-cell adenoma 1 (2%)

#Pancreatic islets (46) (50) “mn (44)
Islet cell adenoma 1 (2%) '

REPRODUCTIVE SYSTEM

#Prostate (48) (49) (45) (43)
Carcinoma, NOS 1 (2%
Adenoma, NOS 3 (6%)
Adenocarcinoma, NOS 1 (2%)

#Testis 4n (49) (49) (49)
Interstitial cell tumor 38 (81%) 36 (73%) 23 (47%) 17 (35%)

NERVOUS SYSTEM
#Brain/meninges (49) 50 47 47
Granular cell tumor, NOS 1 (2%)

SPECIAL SENSE ORGANS
None

MUSCULOSKELETAL SYSTEM
None

BODY CAVITIES

*Thorax 49) (50) 49) (50)
Sarcoma, NOS 1 (2%)

*Peritoneum 49) (50) (49) (50)
Mesothelioma, NOS 1 (2%)

*Tunica vaginalis 49) (50) 49) (50)
Mesothelioma, NOS 1 (2%) 1 (2%)

ALL OTHER SYSTEMS

Neck

Neurilemoma, malignant 1
Tail

Fibrosarcoma 1

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 9 8 18 18
Moribund sacrifice 4 5 2 3
Terminal sacrifice 36 37 19 11
Dosing accident 1 1
Accidentally killed, NOS 10 17
Animal missing 1
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

TUMOR SUMMARY

Total animals with primary tumors** 45 44 27 17
Total primary tumors 70 72 38 24
Total animals with benign tumors 42 39 24 17
Total benign tumors 61 61 32 21
Total animals with malignant tumors 7 9 6 2
Total malignant tumors 7 10 6 2
Total animals with secondary tumors# # 1 2
Total secondary tumors 2 2
Total animals with tumors uncertain--
benign or malignant 2 1 1
Total uncertain tumors 2 1 1

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

“ANIMAL [] nNMI N N N7 T
NUMBER 4 8| S5 5 6 7 7 7 70 8 9 9 9 0 0 1 2@ 2| 2| 2 3 4 4/ 5 8
8 1 2| 5 3 2[ 8 7 9 6 38 6 9 o 7 2 o 8 6 7 4 1 7 1 8
WEEKS ON I I 10 171 17 1f O Iy 17 O I O O I T 1o 17 1T 1
STUDY o o of o o0 o o Of 8 o o &5 o 8 7 o o o 9 o o % o o O
7?7 4 7N T W7o oy 7T o9 7 N O w7 8 N0 8 7 4 7
RESPIRATORY SYSTEM
Lungs and bronchi + 4+ + + + + + 4+ + + + M + 4+ o+ 4+ + o+ o+ =+ 4
Trachea + + + + + - 4+ -+ + M + 4+ + + + + + + 4+ + + + +
HEMATOPOIETIC SYSTEM
Bone marrow + + + + o+ + + + + + + M+ o+ o+ -+ o+ o+ o+ o+ o+ o+ 4+
Spleen + + + 4+ + F + o+ + o+ +F M+ o+ + o+ o+ o+ o+ 4
L{mph nodes + + 4+ -+ + + + -+ + M4+ - =+t 4+ =+ 4+ + + o+
Thymus - - = - - = - - 4 = - M - - - - - -« - - - - - 4 -
Heart + + + + + + + + + + + M+ + 4+ o+ A+ o+ o+ o+t
DICESTIVE SYSTEM
Salivary gland + + + - 4+ + 4+ + + + + M+ 4+ 4+ 4+ o+ + + + o+ o+ - o+
Liver + 0+ + + + o+ + o+ 4+ + M+ o+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+
Bile duct + + + + + + + + + + + M + + 4+ 4+ 4+ + 4+ 4+ o+ o+ + o+ o+
Gallbladder & common bile duct N NNNNNDNNS+NNMNDNNDNNNNNNNNNNNN
Pancreas + + + + + + + + + + + M+ o+ o+ o+ -+
Esophagus + 4+ + + + 4+ + + + +F + M+ o+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ o+
Stomac + 4+ + + + + + + + + + M+ + F o+ o+ o+ + o+ o+ o+ 4+
Small intestine + F+ + + +F + + + F + + M+ - 4+ + 4+ + 4+ o+ + o+ o+ o+
Large intestine + + 4+ 4+ 4+ + 4+ + + F+ + M+ -+ + 4+ 4+ + o+ o+ o+ o+ o+ o+
URINARY SYSTEM
Kidney + + + 4+ F + + 4+ + o+ + M+ o+ 4+ 4+ o+ o+ 4+ o+ o+ o+ o+
Kidney/pelvis + 4+ + + + + + + + + M + + + + 4+ + + + + o+ + 4+
Transitional cell papilloma X
Transitional cell carcinoma X
Urinary bladder + + + 4+ + - + + + - + M 4+ - 4+ + + + 4+ + + + + + o+
Transitional cell papilloma X
ENDOCRINE SYSTEM
Pituitary + + + + + + + - + M + + + + +
Adenoma, NOS X X X X
Adrenal + + + + + + + + o+ + M + - + + + + +
Cortical adenoma X X X
Pheochromocytoma X
Thyroid + + + + + + + 4+ + + + M + + - + 4+ + + + o+ +
-cell adenoma
Parathyroid + + + - + - 4+ - - - + M + - - + - - +
REPRODUCTIVE SYSTEM
Mammary gland + N + + + + + + N + + M+ NN + N + NNN + N + +
Testis + + + + + + + + + + + M+ -+ 4+ + + o+ + o+ + =+ o+
Interstitial cell tumor X X X X X X X X X X X X X X X X
Prostate + + + + + + + + + + M+ -+ o+ 4+ o+ o+ o+ 4+ + +
NERVOUS SYSTEM
Brain + + + + + + + + + + + M+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
BODY CAVITIES
Pleura N NN NNNN N N N M N N NN N NN NNN
Sarcomas, NOS X
Peritoneum N NNNNDNDNNNDNNNMNNDNNNNNNDNNNNNNN
Mesothelioma, NOS
Tunica vaginalis + + + 4+ + + + + 4+ + M + N + + + + + + + N + +
Mesothelioma, NOS
ALL OTHER SYSTEMY
Multiple organs, NOS N NN NNNNNNNNMNNDNNNNNNNNNNNN
Monocytic leukemia X
Chin M
Hemangiosarcoma X
+: Tissue examined microscopically : No tissue information submitted
—: Required tissue not examined microscopically C: Naecropsy, no histology due to protoce!l
X: Tumorincidence A:  Autolysis
N: Necropsy, no autolysis, no microscopic examination M: Animal missing
S: Animal missexa B: No necropsy performed
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS: UNTREATED CONTROL

(Continued)
ANIMAL L D 7] §]
NUMBER 6 6 6 7 71 7t 8 8 8 9 9 o o o o 1 1 1 1| 2 2 2 2 38 4
o 1 4 2[ 5 7 1 2| e 2 38 1 2| 4 7 1 2/ 3 8 o0 3 4 5 4 o0
) TOTAL:
WEEKS ON 110 1010 I I 10 0 I 1 I I If "I I I I I 17 17 1T 1 TISSUES
STUDY 0 o O o o o0 o0 of 0o 0 0 o o o o o o o o o o o 5 0 |TUMORS
b4 I £ (I £ R 4 T O S B O - I { S N B O 4 I A 4 4 O B R B I - I
Lungs and bronchi + 4+ + o+ o+ o+ + o+ o+ o+ o+ o+ F o+ o+ o+ o+ A+ o+
Trachea + + + + o+ + o+ o+ =+ 46
Bone marrow + o+ + + + 4+ o+ o+ o+ =+t 47
Spleen + 4+ + + + 4+ 4+ o+ o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+ + o+ o+ 49
Lymph nodes + -+ 4+ 4+ + + + + + + o+ -+ o+ o+ o+ o+ o+ o+ o+ o+ - =+ 40
Tiymus R e T T T 3
CIRCULATORY SYSTEM
Heart + 4+ + o+ A+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 4 49
Salivary gland + + + 4+ + -+ + + o+ o+ F 4+ o+ o+ 4+ o+ o+ o+ o+ o+ 48
Liver + 4+ + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Bile duct + + + + + + + + + + + + F+ + F+ + + + 4+ o+ o+ o+ o+ o+ o+ 49
Gallbladder & common bile duct N NN NDNNNNNNNDNNNNNNNINNNNNNNN *49
Pancreas + + + F o+ + o+ + 4+ F o+ o+ o+ o+ o+ o+ o+ o+ o~ o+ - 4+ 46
Esophagus + + F + o+ o+ o+t F o+ o+ o+ o+ o+ o+ 4+ o+ + o+ o+ 49
Stomac + + + + + 4+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Small intestine + + + + + o+ o+ o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Large intestine + + + o+ o+ o+ o+ F o+ F o+ o+ o+ o+ o+ o+ o+ + 4+ o+ o+ o+ 48
URINARY SYSTEM
Kidney + 0+ + + + 4+ + o+ o+ o+ 4+ + 4+ 4+ o+ o+ + 4+ o+ 4+ o+ o+ o+ + 4+ 49
Kidney/pelvis + + + + + F + o+ + o+ 4+ o+ + + 4+ 4+ + 4+ 4+ o+ o+ o+ o+ + o+ 49
Transitional cell papilloma 1
Transitional cell carcinoma X X 3
Urinary bladder + o+ + + + 4+ + -+ o+ + 4+ o+ -+ o+ o+ 4+ o+ o+ + o+ o+ 44
Transitional cell papilloma 1
ENDOCRINE SYSTEM
Pituitary + + + + + + + + + + + + + + + + + + + o+ o+ + 48
Adenoma, NOS X X X X 8
Adrenal + + o+ + + + + + + + F 4+ 4+ + o+ + o+ 4+ o+ o+ o+ + 48
Cortical adenoma X X X X X 8
Pheochromocytoma X X X 4
Thyroid + 0+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ 48
-cell adenoma X 1
Parathyroid + o+ = =+ o+ o+ o+ A+ =k -+ o+ o+ o+ + o+ - = - 33
Mammary gland + + N + + + +# + N + + NN + + N + + + N + + NNN *49
Testis + + + + + + + 4+ + + + + 4+ + 4+ F+ + + 4+ + + + 4+ o+ o+ 47
Interstitial cell tumor X XX XX XX X X X X X X XX XX X X X X X 38
Prostate + + + + + + + + + + + o+ 4+ + o+ + o+ + o+ + o+ o+ 48
NERVOUS SYSTEM
Brain + 4+ 4+ + + o+ o+ 4+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 49
Pleura N NNNN N NNNDNNDNNDNNNDNNNNDNNNNNNN *49
Sarcoma, NOS
Peritoneum N NN NDNNNNNNNNDNNNNDNNDNDNNNINNNNN *49
Mesothelioma, NOS X
Tunica vaginalis + 4+ + + + + + + + + + + + + + + + + + + 4+ + + + o+ *49
Mesothelioma, NOS X 1
Multiple organs, NOS N NNNDNINNNNNNNDNNNNNNNNNNNNNN *49
Monocytic leukemia X 2
Chin
Hemangiosarcoma 1
® Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

—ANIMAL
NUMBER
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STUDY
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+
+
+
+
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+
+

+

+

+

+

+

+

+

+

+
+
+
+
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+
+
+
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Salivary gland
Liver
Hepatocellular carcinoma

Bile duct

Gallbladder & common bile duct
Pancreas

Esophagus
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Small intestine

Large intestine
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Mammary gland

Testis
Interstitial cell tumor
rostate
Adenoma, NOS
Adenocarcinoma, NOS

MM+ 2
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+H+Z

+Z
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ELE S R Y

+2
+M+ 2
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+54+ 4

+Z
+ +2
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+2
+M+2Z
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NERVOUS SYSTEM

Brain
Granular ceil tumor, NOS

P T T

M+

Multiple organs, NOS
Leukemia, NOS
Monocg.éc leukemia

Neck, N
Neurilemoma, malignant

Tail
Fibrosarcoma

Tracheal lumen
Fibrosarcoma, metastatic

N NNNDNNNNNN
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS: VEHICLE CONTROL

(Continued)
ANIMAL - q 7 7 1 7 7 7 8]
NUMBER 3 4 4 4 5 6 6 8 7 7 8 8 9 9 9 0o o o 0 0o 2 3 8 3 4
7 8 6 8 9 5 8 9 1 9 4 8 4 5 6 o 3 5 6 9o 8 o 1 2 2
, TOQTAL:
WEEKS ON NI R R B R R B R 1T IV I 0 1 TISSUES
STUDY of of of o of o o of 8 o o O o0 o o o o 0 o o 8 0 o0 6 0 |TUMORS
5 5 5 6 5 5 4 5 5 5 5 5 5 58 5 5 5 5 5 6 8 5 6 6 5
Skin I T T T R S R S T S R S S *50
Squamous cell carcinoma 1
Basal cell carcinoma 1
RESPIRATORY SYSTEM
Lungs and bronchi + 0+ + F F + o+ o+ 4+ +F F 4+ + o+ + 4+ o+ o+ o+ + o+ + o+ 49
Fibrosarcoma, metastatic 1
Trachea + 0+ + + F + o+ + o+ o+ o+ o+ o+ o+ o+ o+ + + - + 48
Bone marrow + + + + + + + 4+ + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Spleen + + + + F o+ o+ o+ o+ o+ o+ o+ + F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Limph nodes + + + + + 4+ 4+ -+ o+ o+ -+ o+ =+ + o+ o+ 45
Thymus e T S S I R R T R 7
CIRCULATORY SYSTEM
Heart + + o+ + o+ + o+ o+ o+ o+ o+ 4+ o+ F o+ o+ o+ o+ =+ o+ o+ 49
Salivary gland + + 4+ + o+ o+ o+ o+ -+ o+ o+ =+ o+ o+ o+ 46
iver + 4+ + + 4+ + o+ 4+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Hepatocellular carcinoma 1
Bile duct + + + + 4+ + 4+ + + + + + + + + 4+ + o+ F + + + + o+ o+ 50
Gallbladder & common bile duct N NN NNNNNNDNNNDNNNNNNNNNNNNNNN *50
Pancreas + + + + + 4+ + o+ 4+ o+ + + o+ o+ + 4+ + o+ o+ + o+ o+ o+ 4+ 50
Esophagus + + + + + + o+ + + + + + + + - 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 49
Stomac + o+ + o+ o+ F + o+ o+ o+ F o+ o+ o+ o+ 4+ o+ -+ o+ 4+ 49
Small intestine + + + 4+ + 4+ 4+ + + 4+ + o+ + 4+ 4+ o+ o+ 4+ -+ o+ o+ o+ 49
Large intestine LR A A N o T T T R R TR T S R S R R R S T I T N 48
URINARY SYSTEM
Kidney + 4+ + o+ o+ + F o+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+ 4+ 50
Urinary bladder L I T T T R T T R S R N 1 44
Transitional cell carcinoma 1
ENDOCRINE SYSTEM
Pituitary + + o+ o+ - -+ + - + + + + - + o+ o+ + 39
Adenoma, NOS§ X [
Adrena + + -+ + + + + + + -+ + + 48
Cortical adenoma X X X X X [
Pheochromocytoma X X X X 8
Thyroid LR R T G T R N G T O + + + + -+ 4+ + 48
Follicular cell adenoma X 1
Parathyroi -+ 4+ o+ o+ - - - + - + + + + = = - 4+ + + + 30
Pancreatic islets + + + 4+ o+ o+ + + + + + + + + 4+ + 4+ + + + o+ o+ o+ 50
Islet cell adenoma i
REPRODUCTIVE SYSTEM
Mammary gland N + + + +# + + NN + N NN + + NN NNNNN + N + *50
Testis + + + + 4+ + o+ + + + o+ F + + F+ o+ o+ + o+ o+ o+ o+ o+ o+ 49
Interstitial cell tumor X X X X X X X X X X X X X X X X X X X X X X 36
Prostate + + + + 4+ + + + o+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ + 4+ + 49
Adenoma, NOS X X 8
Adenocarcinoma, NOS 1
NERVOUS SYSTEM
rain + 4+ + + 4+ + F o+ + o+ o+ o+ o+ + o+ 4+ o+ o+ 4+ o+ o+ 50
Granular cell tumor, NOS 1
Multiple organs, NOS N NN NDNNNNNNNNNNNNNINNNNNNNN *50
emia, 1
Monocytic leukemia X 2
Neck, NOS
Neurilemoma, malignant 1
Tail
Fibrosarcoma 1
Tracheal lumen
Fibrosarcoma, metastatic 1

® Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: LOW DOSE

ANTMAL
NUMBER
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o
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vod ww-y

o

WEEKS ON I or If I 1 i O 0
G EEREERERRE

~OH -3

9 21 4 4
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Large intestine
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS: LOW DOSE
(Continued)

ANTMAL K A A
NUMBER 4 4 4 4| 5 5 5 6 8 7 7 2 2 4
o 21 5| 9 2/ 5 7 & 7 o 4 0 5 1 9 1
. TOTAL:
WEEKS ON 70 T o 1 T 0 [ T "ISSUES
STUDY 9 0 0‘ 5 Of 9 0! 2| (8]] 0l 5 6 8 OI 9 o 2 4 0 0 0 0 'UMORS
1 4| 7| 4] 4| 6 4§ 0 4] 4| 3 4 9 2 4 1 8 5 5 4 4] 4| 4
RESPIRATORY SYSTEM
Lungs and bronchi L T S . . S S L T T A T 47
Transitional cell carcinoma, metastatic X 1
Alveolar/bronchiolar adenoma 2
Tubular cell adenocarcinoma, metast X 1
Trachea + + + + + F o+ + F + + o+ =+ o+ o+ 4+ o+ -+ + + + 4+ 43
AEMATOPOIETIC SYSTEM
Bone marrow + o+ =+ 4+ o+ 4+ o+ o+ o+ F+ ++ =+ -+ o+ o+ o+ o+ 45
Spleen + 0+ + +F A+ o+ o+ o+ o+ o+ 4+ F o+ o+ o+ o+ o+ o+ A+ 48
mph nodes + o+ =+t o+ + =+ o+ o+ o+ o+ - =+ o+ -+ -+ o+ o+ o+ 4 35
ﬁ mus T T I 12
alignant lympkoma, NOS 1
CIRCULATORY SYSTEM
Heart L S N T S T T T R S S I P S T 3 48
DIGESTIVE SYSTEM
Salivary gland + o+ F + + + o+ = -+ o+ o+ o+ o+ o+ o+ + 4+ -+ o+ o+ o+ 45
Liver + + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Hepatocellular carcinoma X 1
Bile duct + + + + + + + + + + + + + + + + + + 4+ + + + + + o+ 49
Gallbladder & common bile duct N NN NNNNNNNNDNNNNNNNNNNNNNNN *49
Pancreas + 0+ = 4+ 4+ 4+ o+ o+ o+t o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ + 4+ 47
Acinar cell adenoma X 1
Esophagus + 4+ + F o+ o+ o+ o+ + o+~ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 47
Stomac + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ + 4+ o+ o+ b+ 48
Small intestine + 0+ + F 4+ o+ o+ o+ o+ o+ o+ o+ o+ F o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ 48
Large intestine + + + + + 4+ o+ =+ + o+ + + + o+ o+ o+ o+ o+ o+ o+ o+ 468
URINARY SYSTEM
Kidney + + + + + + + o+ o+ + + o+ + 4+ +F o+ o+ o+ o+ + o+ o+ o+ 49
Tubular cell adenocarcinoma X 1
Kidney/pelvis + O+ + o+ o+ + o+ o+ o+ o+ o+ o+ + o+ + o+ o+ o+ o+ o+ A+ 49
Transitional cell carcinoma X 1
Urinary bladder + o+ + + + + + + + + 4+ + + + o+ + o+ 4+ 47
Transitional cell papilloma X 1
Transitional cell carcinoma X 1
ENDOCRINE SYSTEM
ary + + = + + + + = 4+ + = =~ 4+ -+ = - - 4 4 = o+ 4+ 4 38
Adenoma, NOS X X 4
Adrena + o+ o+ o+ o+ o+ o+ o+ o+ o+ + + o+ + 4+ + o+ o+ -+ + o+ o+ 44
Cortical adeaoma X 1
Thyroi + + =+ o+ =+ o+ o+ o+ o+ o+ o+ o+ -+ o+ + o+ 40
Parathyroid L R R i A T e 19
Mammary glaad + + NN N NNNN S+ NUNDNNNS+ + NNNNNNNN *49
Testis + + + + + + + + 4+ + + + + + + + 4+ 4+ o+ + + o+ + o+ 4+ 49
Interstitial cell tumor X X X X X X X X X X X X 23
Prostate + + - + o+ o+ + + + + + + + + + + + 4+ 45 ;
Carcinoma, NOS X 1 ‘
NERVOUS SYSTEM
Br n L T T T T T T R S S R S N R 47 ‘

* Animals necropsied
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE ACI RATS: HIGH DOSE
(Continued)

ANIMAL noq 0 n 7 7]
NUMBER 4 5 5 S 5 6 6 7T 8 8 8 9 9 o o o i 1l 1 2/ 2 3 3 8 8
4 of 8 4 6 2 8 3 o 38 7 o L 7 9o 8 8 4 9 2[ v 5 6 7 9
TOTAL:
WEEKS ON T T T 1 T I 0 |TISSUES
STUDY 1 o 2 2 7 4 o0 o o 6 o o 1 of 5 2 S 0 4 O 2 5 4 0 7 |[(TUMORS
2 4 o 9 of 5 4 9 5 1 4 4 1 5 of 8 8 4 8 4 0 3 5 4 7
RESPIRATORY SYSTEM
Lungs and bronchi P T R I S I + + 48
Trachea + 0+ + o+ o+ o+ A+ F F o+ F F =+ o+ + o+ o+ o+ o+ 4+ 45
HEMATOPOIETIC SYSTEM
Bone marrow FEE R S T T T TR S R R R S SR T SR T T 45
Spleen + + + + + + F o+ o+ + -+ = =+ o+ =+ o+ o+ 4“
LKmph nodes R T T T T S T S N NS S S T 30
Thymus L T T T T S e R T R T T S S 24
Heart EEE I R T T I T T T S AR T T T R R 48
DIGESTIVE SYSTEM
Salivary gland + + + - -+ F -+ o+ o+ o+ o+ -+ o+ o+ oo+ o+ + 40
iver I I T T T R TR S R R R T T T S S S P S 49
Hepatocellular carcinoma 1
Bile duct + + + + + + + F + + + + + + + + + + + + + + + + o+ 49
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN *50
Pancreas - 4+ + + + F + F o+ 4+ FFF -+ -+ o+ o+ o+ -+ o+ o+ o+ 44
Esophagus + 4+ + + 4+ o+ + F + o+ o+ o+ F o+ -+ o+ o+ o+ o+ o+ o+ 4 47
Stomac PRI T T S N T T i R T T ST T N T 48
Small intestine P T T R R 2k k. T S S R R A T A 2 48
Large intestine + + + 4+ + + F F o+ F o+ F o+ -+ -+ -+t 43
URINARY SYSTEM
Kidney PR T T S T S S S T 2 . T T 49
Kidney/pelvis PR ST S ST L T T T R T S S S S T S SR S S 49
Transitional cell carcinoma X 1
Urinary bladder - - + - + + + + = + - + 42
Squamous cell papilloma : X 1
ENDOCRINE SYSTEM
Pituitary I R T T T I I A 29
Adenoma, NOS X H
Adrenal + 0+ + o+ + o+ -+ o+ F o+ o+ o+ o+ o+ o+ F o+ -+ o+ o+ o+ 45
Thyroid + + = + + =+ + + + o+ o+ = =+ o+t o+ o+ o+ o+ o+ 4+ 39
Parathyroid B T N e 18
Mammary gland N + NN NNNNNNSG+ + NNDNNNNNS+NNN + N *50
Testis B T T T T D S VD S S A T S S T 49
Interstitial cell tumor X X X X X X X X 17
Prostate + - + + - + + + - + o+ + + + - + - + + 43
RERVOUS SYSTEM
Brain P T T T TR R T R S S S S S S N 47
Tunica vaginalis + +F F + F o+ o+ A+ +E o+ kA N+ o+ o+ o+ o+ *50
Mesothelioma, NOS X 1
* Animals necropsied
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE ACI RATS IN THE TWO-YEAR GAVAGE

STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Hematopoietic System: Leukemia

Overall Rates (a) 2/49 (4%) 3/50 (6%) 0/49 (0%) 0/50 (0%)

Adjusted Rates (b) 4.6% 7.2% 0.0% 0.0%

Terminal Rates (c) 0/39 (0%) 1/38 (3%) 0/19 (0%) 0/11 (0%)

Life Table Tests (d) P=0.139N P=0.239N P=0.384N

Incidental Tumor Tests (d) P=0.093N P=0.121N P=0.423N

Cochran-Armitage Trend Test (d) P=0.038N

Fisher Exact Test P=0.125N P=0.121IN
Pituitary: Adenoma

Overall Rates (a) 8/48 (17%) 6/39 (15%) 4/33 (12%) 3/29 (10%)

Adjusted Rates (b) 19.9% 16.9% 19.5% 28.7%

Terminal Rates (c) 6/38 (16%) 5/34 (15%) 3/19 (16%) 2/9 (22%)

Life Table Tests (d) P=0.257 P=0.522 P=0.315

Incidental Tumor Tests (d) P=0.478 P=0.547TN P=0.607

Cochran-Armitage Trend Test (d) P=0.329N

Fisher Exact Test P=0.480N P=0.409N
Adrenal: Cortical Adenoma

Overall Rates (a) 8/48 (17%) 6/48 (13%) 1/44 (2%) 0/45 (0%)

Adjusted Rates (b) 19.9% 15.8% 5.6% 0.0%

Terminal Rates (c) 7/39 (18%) - 6/38 (16%) 1/18 (6%) 0/11 (0%)

Life Table Tests (d) P=0.080N P=0.260N P=0.191N

Incidental Tumor Tests (d) P=0.080N P=0.260N P=0.191N

Cochran-Armitage Trend Test (d) P=0.006N

Fisher Exact Test P=0.070N P=0.016N
Adrenal: Pheochromocytoma

Overall Rates (a) 4/48 (8%) 8/48 (17%) 0/44 (0%) 0/45 (0%)

Adjusted Rates (b) 10.3% 21.1% 0.0% 0.0%

Terminal Rates (c) 4/39 (10%) 8/38 (21%) 0/18 (0%) 0/11 (0%)

Life Table Tests (d) P=0.017N P=0.047TN P=0.117N

Incidental Tumor Tests (d) P=0.017N P=0.047N P=0.117N

Cochran-Armitage Trend Test (d) P=0.001N

Fisher Exact Test P=0.004N P=0.004N
Prostate: Adenoma

Overall Rates (a) 0/48 (0%) 3/49 (6%) 0/45 (0%) 0/43 (0%)

Adjusted Rates (b) 0.0% 7.9% 0.0% 0.0%

Terminal Rates (c) 0/39(0%) 3/38 (8%) 0/19 (0%) 0/11 (0%)

Life Table Tests (d) P=0.153N P=0.266N P=0.403N

Incidental Tumor Tests (d) P=0.153N P=0.266N P=0.403N

Cochran-Armitage Trend Test (d) P=0.046N

Fisher Exact Test P=0.137TN P=0.147N
Prostate;: Adenoma, Adenocarcinoma, or Carcinoma

Overall Rates (a) 0/48 (0%) 4/49 (8%) 1/45 (2%) 0/43 (0%)

Adjusted Rates (b) 0.0% 10.5% 5.3% 0.0%

Terminal Rates (c) 0/39 (0%) 4/38 (11%) 1/19 (5%) 0/11 (0%)

Life Table Tests (d) P=0.176N P=0.435N P=0311N

Incidental Tumor Tests (d) P=0.176N P=0.435N P=0.311N

Cochran-Armitage Trend Test (d) P=0.034N

Fisher Exact Test P=0.208N P=0.076N
Testis: Interstitial Cell Tumor

Overall Rates (a) 38/47 (81%) 36/49 (73%) 23/49 (47%) 17/49 (35%)

Adjusted Rates (b) 90.4% 94.7% 95.8% 100.0%

Terminal Rates (c) 34/38 (89%) 36/38 (95%) 18/19 (95%) 11/11 (100%)

Life Table Tests (d) P<0.001 P=0.024 P<0.001

Incidental Tumor Tests (d) P=0.019 P=0.223 P=0.074

Cochran-Armitage Trend Test (d) P<0.001N

Fisher Exact Test P=0.006N P<0.001IN
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TABLE A3. ANALYSIS OF‘PRIMARY TUMORS IN MALE ACI RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE (Continued)

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill '

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 49 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 49 50 49 50

INTEGUMENTARY SYSTEM

*Subcutaneous tissue (49) (50) 49) (50)
Inflammation, acute 1 2%) 1 2%)
Necrosis, NOS 1 2%)

RESPIRATORY SYSTEM

*Nasal cavity (49) (50) 49) (50)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%)

*Tracheal lumen (49) (50) (49) (50)
Hemorrhage 3 (6%) 1 (2%) 1 (2%) 5 (10%)

*Larynx (49) (50) (49) (50)
Inflammation, NOS 1 (2%)

Inflammation, necrotizing 1 (2%)

#Trachea (46) (46) 43) (45)
Hemorrhage 2 (4%)
Inflammation, necrotizing 1 (2%)

#Lung (48) (49) 4N (46)
Emphysema, alveolar 1 (2%)
Congestion, NOS 1 (2%) 3 (T%)
Edema, NOS 1 (2%) 2 (4%)
Hemorrhage 1 (2%) 4 (8%) 4 (9%) 14 (30%)
Inflammation, NOS 23 (47%) 6 (13%) 2 (4%
Inflammation, focal 4 (8%) 1 (2%) 2 (4%)
Inflammation, acute focal 1 (2%)
Inflammation, chronic focal 1 (2%) 3 (6%)

Foreign material, NOS 13 (27%) 5 (11%) 3 (7%)
Pigmentation, NOS 1 2%)

#Lung/alveoli (48) 49) 4n (46)

Hemorrhage 1 (2%) 1 (2%)
HEMATOPOIETIC SYSTEM

#Bone marrow “n 50 (45) (45)
Hyperplasia, NOS 1 (2%)

Hyperplasia, granulocytic 1 (2%) 1 2%)

#Spleen (49) (50) (48) (44)
Congestion, NOS 1 (2%)
Hemorrhage 1 (2%) 1 2%
Hemosiderosis 1 2%)

Hyperplasia, lymphoid 1 (2%)
Hematopoiesis 1 (2%)

#Mediastinal lymph node (40) (45) (35) (30)
Hemorrhage 1 3%

#Mesenteric lymph node (40) (45) (35) (30)
Hemorrhage 1 (2%) 2 (T%)

#Thymus 3) )] (12) 249
Multiple cysts 2 (8%)
Hemorrhage 3 (13%)

CIRCULATORY SYSTEM
#Trachea (46) (46) 43) (45)

Embolus, septic 1 2%)

Trichloroethylene, NTP TR 273 94



TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

CIRCULATORY SYSTEM (Continued)

#Lung (48) 49) 47 (46)
Thrombosis, NOS 1 (2%)
#Heart (49) (49) (48) (48)
Inflammation, focal 1 (2%) 1 (2%) 1 (2%)
Inflammation, acute/chronic 1 2%)
Inflammation, chronic 6 (12%)
Inflammation, chronic focal 2 (4%) 2 (4%)
Fibrosis, focal 1 (2%)
Necrosis, focal 2 4%)
Calcification, focal 1 (2%)
*Aorta (49) (50) (49) (50)
Mineralization 1 (2%)
Calcification, NOS 1 (2%)
Calcification, metastatic 1 (2%)
*Pulmonary artery 49) (50) (49) (50)
Calcification, metastatic 1 (2%)

DIGESTIVE SYSTEM

#Liver (49) (50) (49) (49)
Hemorrhage 1 (2%) 1 2% 1 (2%)
Inflammation, acute focal 1 2%)

Inflammation, chronic focal 1 2%)

Necrosis, focal 1 2%) 2 (4%)
Metamorphosis, fatty 1 (2%) 2 (4%)

Cytoplasmic vacuolization 1 (2%)

Basophilic cyto change 1 2%) 2 (4%) 1 (2%)
Clear cell change 2 (4%) 1 (2%) 1 (2%) 1 (2%)
Cytologic alteration, NOS 1 (2%)

Hepatocytomegaly 1 (2%)

Angiectasis 1 (2%)

#Liver/centrilobular (49) (50) (49) (49)
Necrosis, NOS 1 2%) .

#Bile duct (49) (50) (49) (49)
Dilatation, NOS 1 (2%)

Inflammation, chronic 1 (2%)
Hyperplasia, NOS 1 2%)

#Pancreas (46) (50) 47) (44)

Hemorrhage 1 (2%)
Inflammation, chronic 1 (2%)
Inflammation, granulomatous 1 2%)
Atrophy, focal 1 (2%)
Atrophy, granular 1 (2%)

#Pancreatic duct (46) (50) 47 (44)
Degeneration, cystic 1 (2%)

#Pancreatic acinus (46) (50) 47) (44)
Atrophy, NOS 1 (2%)

Atrophy, focal 2 (4%) 1 (2%)
Atrophy, granular 1 (2%)

*Esophageal lJumen (49) (50) (49) (50)
Hemorrhage 7 (14%) 1 (2%) 6 (12%) . 3 (6%)

#Esophagus 49) (49) (47) 47)
Dilatation, NOS 1 (2%)

Hemorrhage 1 (2%)
Inflammation, necrotizing 1 (2%)
Abscess, chronic 1 (2%)

#Stomach (49) (49) (48) (46)
Calcification, metastatic 1 (2%)

Hyperplasia, epithelial 2 (4%)

#Gastric mucosa (49) (49) (48) (46)
Hyperplasia, NOS 1 (2%)
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TABLE A4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Forestomach (49) (49) (48) (46)
Hyperplasia, epithelial 1 (2%)
Hyperkeratosis 1 (2%)
#Duodenum (48) 49) (48) (46)
Hemorrhage 1 2%)
#Colon (48) (48) (46) 43)
Parasitism 1 (2%) 1 (2%)
URINARY SYSTEM
#Kidney (49) (50) (49) (49)
Mineralization 39 (80%) 28 (56%) 14 (29%) 9 (18%)
Cast, NOS 1 (2%)
Hydronephrosis 5 (10%) 4 (8%) 5 (10%) 5 (10%)
Hemorrhage 3 (6%)
Inflammation, NOS 1 (2%)
Pyelonephritis, acute 1 (2%) 2 (4%
Inflammation, acute 1 (2%)
Pyelonephritis, acute/chronic 1 (2%) 1 (2%)
Inflammation, chronic 1 (2%)
Pyelonephritis, chronic 1 (2%)
Nephropathy 48 (98%) 49 (98%) 40 (82%) 43 (88%)
Nephropathy, toxic 18 (37%) 18 (37%)
Necrosis, NOS 1 (2%)
Necrosis, focal 1 2%)
Infarct, NOS 1 (2%)
Calcification, focal 2 (4%) 5 (10%) 7 (14%) 11 (22%)
Cytomegaly 40 (82%) 48 (98%)
Hyperplasia, epithelial 2 (4%) 1 (2%)
Angiectasis 6 (12%) 1 2%) 1 (2%)
#Kidney/cortex (49) (50) (49) (49)
Cyst, NOS 1 (2%)
#Kidney/tubule (49) (50) (49) (49)
Necrosis, NOS 1 (2%)
#Kidney/pelvis (49) (50) (49) (49)
Dilatation, NOS 1 (2%)
Hemorrhage 1 (2%)
Inflammation, NOS 1 (2%)
Inflammation, focal 1 (2%)
Inflammation, suppurative 1 (2%)
Inflammation, acute 1 (2%) 1 (2%) 2 (4%)
Inflammation, chronic 1 (2%)
Hyperplasia, epithelial 19 (39%) 15 (30%) 12 (24%) 6 (12%)
#Urinary bladder (44) 44) (47) 42)
Cast, NOS 1 (2%)
Hemorrhage 2 (5%) 2 (5%) 3 (6%) 1 (2%)
Inflammation, suppurative 1 (2%)
Inflammation, acute 2 (4%) 1 (2%)
Inflammation, acute diffuse 1 (2%)
Inflammation, acute suppurative 1 (2%) 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 1 (2%) 1 (2%) 2 (5%)
Hyperplasia, epithelial 2 (5%) 1 (2%) 3 (6%) 1 (2%)
Hyperplasia, papillary 1 (2%)
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

#Pituitary (48) (39) (33) (29)

Hamartoma 1 (3%)
Pigmentation, NOS 2 (4%) 1 (3%)
Hyperplasia, focal 1 (2%) 1 (3%) 1 (3%)

#Adrenal (48) (48) 44) (45)
Accessory structure 1 (2%)

Hemorrhage 1 (2%)
Inflammation, acute focal 1 (2%)

#Adrenal cortex (48) (48) (44) (45)
Hemorrhage 1 (2%)
Degeneration, NOS 1 (2%)

Metamorphosis, fatty 1 (2%)
Lipoidosis 2 (4%) 2 (5%)
Hyperplasia, focal 1 2%) 1

#Adrenal medulla (48) (48) (44) (45)
Hyperplasia, focal 1 (2%) 1 (2%)

#Thyroid (48) (46) (40) (39)
Hemorrhage 1 3%)

Inflammation, necrotizing 1 (3%)
Hyperplasia, C-cell 1 (2%) 1 3%)

(2%)

REPRODUCTIVE SYSTEM
*Mammary gland (49) (50) (49) (50)
Hyperplasia, epithelial 1 (2%)
Lactation 3 (6%) 1 (2%) 1 (2%)
#Prostate (48) (49) (45) 43)
Dilatation, NOS 1 (2%)
Hemorrhage 2 (4%) 6 (13%) 3 (7%)
Inflammation, NOS 1 (2%) 2 (5%)
Inflammation, focal 2 (4%)
Inflammation, suppurative 2 (4%) 3 (T%) 2 (6%
Inflammation, acute 3 (T%) 1 (2%)
Inflammation, acute diffuse 1 (2%)
Inflammation, acute suppurative 1 (2%) 1 (2%) 1 (2%)
Abscess, NOS 1 (2%)
Inflammation, acute/chronic 1 (2%) 1 (2%)
Inflammation, chronic 2 (4%) 1 (2%)
Inflammation, chronic focal 2 (4%)
Inflammation, chronic suppurative 1 (2%) 2 (5%)
Abscess, chronic 1 (2%)
Corpora amylacea 1 (2%)
Foreign material, NOS 1 (2%)
Pigmentation, NOS 1 (2%)
Atrophy, NOS 1 (2%)
Hyperplasia, epithelial 2 (4%)
Hyperplasia, focal 1 (2%) 1 2%)
*Seminal vesicle 49 (50) (49) (50)
Congenital hypoplasia 1 (2%)
Dilatation, NOS
Hemorrhage 2 (4%) 4 (8%)
Inflammation, NOS
Inflammation, acute 3 (6%)
Inflammation, acute focal 1 (2%)
Inflammation, acute suppurative 1 (2%) 1 2%)
Inflammation, acute/chronic 1 2%)
Inflammation, chronic suppurative 1 (2%)
Abscess, chronic 1 (2%)
Fibrosis 1 (2%)
Hypoplasia, NOS (2%) 1 (2%)
Atrophy, NOS 1 (2%)

(2%)
(2%)
(2%)
(2%)

[P

o
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM (Continued)

#Testis 4n 49) 49) 49)

Necrosis, focal 1 2%)

Infarct, acute 1 (2%)

Calcification, focal 1 (2%)

Atrophy, NOS 1 (2%) 8 (16%) 4 (8%) 4 (8%)
Atrophy, focal 1 2%) 3 (6%)

Atrophy, diffuse 1 (2%) 1 (2%) 3 (6%) 2 4%
Aspermatogenesis 1 (2%) 1 (2%) 2 (4%)
Hypospermatogenesis 1 (2%)

Hyperplasia, interstitial cell 4 (9%) 5 (10%) 5 (10%) 3 (6%)

NERVOUS SYSTEM

#Brain/meninges (49) (50) 47 47)
Pigmentation, NOS 1 (2%)

#Brain 49) (50) 47 47
Corpora amylacea 1 (2%)

SPECIAL SENSE ORGANS

None

MUSCULOSKELETAL SYSTEM

*Skeletal muscle (49) (50) (49) (50)
Abscess, NOS 1 (2%)

*Muscle of neck (49) (50) (49) (50)
Inflammation, NOS 1 (2%)
Necrosis, focal 1 (2%)

BODY CAVITIES

*Mediastinum (49) (50) (49) (50)
Inflammation, focal 1 (2%)

*Pleura (49) (50) (49) (50)
Inflammation, focal 1 (2%)

*Mesentery (49) (50) (49) (50)
Inflammation, granulomatous 1 2%)

ALL OTHER SYSTEMS

*Multiple organs (49) (50) (49) (50)
Hemorrhage 1 (2%) 1 2%)

Axilla
Abscess, chronic ) 1

SPECIAL MORPHOLOGY SUMMARY

Animal missing/no necropsy 1
Auto/necropsy/histo perf 1 1
Autolysis/no necropsy 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE ACI RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 50 46
ANIMALS EXAMINED
HISTOPATHOLOGICALLY 49 49 50 45
INTEGUMENTARY SYSTEM
*Subcutaneous tissue (49) (50) (50) (46)
Adenoma, NOS 1 (2%)
Sarcoma, NOS 1 (2%) 1 (2%)
RESPIRATORY SYSTEM
#Lung (49) (49) (CY)] (42)
Carcinoma, NOS, metastatic 1 (2%)
Transitional cell carcinoma, metastatic 1 (2%)
Alveolar/bronchiolar adenoma 1 (2%)
Tubular cell adenocarcinoma, metastatic 1 (2%)
Endometrial stromal sarcoma, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM
*Multiple organs (49) (50) (50) (46)
Monocytic leukemia 2 (4%)
#Lymph node (43) 47 (36) (28)
Carcinoma, NOS, metastatic 1 (2%)
Sarcoma, NOS, metastatic 1 (4%)
#Liver (49) (49) (46) (39)
Leukemia, NOS 1 (3%)
#Thymus (10) (7 (19) (14)
Thymoma, malignant 1 (14%)
Malignant lymphoma, lymphocytic type 1 (10%) 1 (14%) 2 (11%)
CIRCULATORY SYSTEM
#Uterus (48) (49) (48) (40)
Angiosarcoma 1 (2%)
DIGESTIVE SYSTEM
#Liver (49) 49) (46) (39)
Neoplastic nodule 1 (2%) 2 (4%)
URINARY SYSTEM
#Kidney (49) (48) “n (43)
Adengcarcinoma, NOS 1 2%)
Tubular cell adenoma 2 (4%)
Tubular cell adenocarcinoma 1 (2%)
Sarcoma, NOS 1 (2%)
Nephroblastoma 1 (2%)
#Kidney/pelvis (49) (48) 47 (43)
Transitional cell papilloma 2 (4%)
Transitional cell carcinoma 1 (2%) 4 (8%) 3 (6%) 1 (2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE ACI RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

#Pituitary 4n 42) (36) (32)
Carcinoma, NOS 1 (3%)
Adenoma, NOS 24 (51%) 18 (43%) 7 (19%) 7 (22%)
Adenocarcinoma, NOS 1 (2%)

Chromophobe adenoma 1 (2%)
Chromophobe carcinoma 1 (2%)

#Adrenal (49) (48) 44) (40)
Cortical adenoma 1 (2%) 2 (4%) 1 (2%) 3 (8%)
.Cortical carcinoma 1 (2%)

Pheochromocytoma 1 2%) 3 (6%) 2 (5%)
Pheochromocytoma, malignant 1 (2%)

#Thyroid (46) 4N (44) (38)

Follicular cell adenoma 1 3%)

REPRODUCTIVE SYSTEM

*Mammary gland (49) (50) (50) (46)
Adenoma, NOS 1 (2%) 1 (2%)
Adenocarcinoma, NOS 1 (2%) 1 (2%) 1 (2%)

Papillary adenoma 1 (2%)
Fibroadenoma 1 (2%) 1 (2%)

#Uterus (48) 49) (48) (40)
Carcinoma, NOS 1 (2%)

Adenocarcinoma, NOS 1 (2%)
Endometrial stromal polyp 1 (2%) 4 (8%) 3 (6%) 2 (5%)
Endometrial stromal sarcoma 1 (3%)

#Cervix uteri (48) (49) (48) (40)
Endometrial stromal sarcoma 1 (2%)

#Uterus/endometrium (48) (49) (48) (40)
Carcinoma, NOS 1 (3%)

#0vary (48) (46) (46) (38)
Luteoma 1 2%)

NERVOUS SYSTEM

#Brain (49) (48) (49) (42)

Granular cell tumor, NOS 1 (2%) 1 (2%)
SPECIAL SENSE ORGANS

*Zymbal gland 49) (Gl 50 (46)

Adenosquamous carcinoma 1 (2%)
MUSCULOSKELETAL SYSTEM

*Skeletal muscle 49) (50) (50) 46)

Sarcoma, NOS 1 (2%)

BODY CAVITIES
None
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE ACI RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ALL OTHER SYSTEMS

*Multiple organs 49) (50) (50) (46)
Sarcoma, NOS 1 (2%)

Periorbital region
Sarcoma, NOS 1

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 11 5 12 17
Moribund sacrifice 2 10 4 4
Terminal sacrifice 36 33 20 17
Dosing accident 2 3
Accidentally killed, NOS 2 12 9
Animal missing 1

TUMOR SUMMARY

Total animals with primary tumors** 34 ‘ 33 21 18
Total primary tumors 42 46 26 25
Total animals with benign tumors 28 27 15 14
Total benign tumors 31 30 16 16
Total animals with malignant tumors 9 12 10 8
Total malignant tumors 10 13 10 8
Total animals with secondary tumors# # 1 1 3
Total secondary tumors 2 1 3
Total animals with tumors uncertain--
benign or malignant 1 3 1
Total uncertain tumors 1 3

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

ANTMAL -
NUMBER

WEEKS ON
STUDY

Subcutaneous tissue
Adenoma, NOS

() )
oo,o‘ol122
516787‘24

!
2|
H)

[
2
ki

!
2
8|

2
9

[
3
ki

0]
3
7

of o 0o 0 0f 0 5
6 4 6 6 & 6 9

g

[+ Rl X=

0
5
5

|

1
0]
8|

+ + + 4+ + + M

+

RESPIRATORY SYSTEM
Lungs and bronchi

Carcinoma, NOS, metastatic
Trachea

+
+
+
=

+
=
+

+

+

+

+

+

+

+

+

+

HEMATOPOIETIC SYSTEM
Bone marrow
Spleen
Lymph nodes
Carcinoma, NOS, metastatic

Tlluvmus
alignant lymphoma, lymphocytic type

+++
+++
+++
+++
+++
+++
2 RER

+++

+++

+++

+++

+++

+++

I ++

+ 4+

+++

+1+

i

+++

+++

+ 4+

+++

+ 4+

+ 4

I+

P4+

TIRCULATORY SYSTEM
Heart

+
+
+
+
+
+
=

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

DIGESTIVE SYSTEM
Salivary gland
Liver
Neoplastic nodule
Bile duct
Gallbladder & common bile duct
Pancreas
Esophagus
Stomac
Small intestine
Large intestine

+++++2+ ++
I++1+2+ ++
+++++2+ ++
+++++2+ ++
+++++2+ ++
+++++2+ ++
REZRRRR BR

+++++2Z+ ++

+++++2+ ++

A2+

+++++2+ + 4+

++++ | Z+ ++

+++++2+ ++

+++++2+ ++

+t+++2Z+ 4

+++++2+ ++

+++++2+ ++

+++++2+ ++

+++ 1 +2+ ++

+++++2+ + 1

++4+++2+ +)

+++++2+ ++

+++++2+ ++

+++++2+ ++

+++++2+ ++

URINARY SYSTEM
Kidney
Sarcoma, NOS
Kidney/p.iviu
Transitional cell carcinoma
Urinary bladder

+ o+
+ +
+
+ o+
+ + o+
2 R R

+ +

+  ++

+

+

+

+

+

+

+

+

+

+

+

+

Pituitary
Adenoma, NOS
Adrenal
Cortical adenoma
Pheochromocytoma
Thyroid
Parathyroid

+ +
+ M+
44
+ +
+ ™+
+ 94+

++

)
++
++
++
1

+ M4

+

+ M+

|+

+¥+

+ ¥+

++

+ o+

++

P

REPRODUCTIVE SYSTEM

Mammary gland
Adenocarcinoma, NOS
Papillary adenoma
Fibroadenoma

Uterus
Carcinoma, NOS
Adenocarcinoma, NOS
Endometrial stromal polyp
Angiosarcoma

Ovary
Luteoma

+

NERVOUS SYSTEM
Brain

Multiple organs, NOS
Monocytic leukemia

Periorbital region
Sarcoma, NOS

N NNNNNM

Mz

'z

Tissue examined microscopically
Required tissue not examined microscopically
Tumor incidence

@aARLt

Animal miseexed
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Necropsy, no autolysis, no microscopic examination
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DEPO.

No tissue information submitted
Necropsy, no histology due to protocol

Autolysis

Anima] missing

No necropsy performed




TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS:

UNTREATED CONTROL (Continued)

ANIMAL — 9 9| 9]
NUMBER o o 1 1 1 2/ 3] 4 4 5 5 6 7 W N 7 7% 7 8 8 9 9 9 9 9
2 8 4 5 9 e o o 8 o 8 9 of s e 7 8 9 1 4 o 1 2 4f 8
TOTAL:
WEEKS ON T AR VIR R o 1 1 1T T 1711 11 TISSUES
STUDY s| o 9 of o o ’1[ 0' o 7 o of o OI o o O 0O ol o o0 0 © Ol 0 |TUMORS
4 6 9 6 6 6 4 o 6 6 8 6 6 6 & 6 6 6 6 & & 86 6 8 6
Subcutaneous tissue + 4+ + + + + + o+ 4+ o+ o+ o+ o+ o+ s+ *49
Adenoma, NOS 1
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + + + + + + + + + + 49
Carcinoma, NOS, metastatic X 1
Trachea - + + + + + o+ + o+ + + + + + + + + + 4+ 48
REMATOPOIETIC SYSTEM
Bone marrow + 4+ + + + 4+ + + o+ + 4+ + + o+ + o+ + o+ o+ o+ 49
Spleen B T T T T T S T N N S ST S TR N N N 48
Lymph nodes + o+ + + + = = = 4+ o+ + + + 4+ 4+ o+ + o+ o+ o+t o+ o+ o+ 43
Carcinoma, NOS, metastatic X 1
Thymus e T T T T T S I 10
I\a’alirnant lymphoma, lymphocytic type X 1
CIRCULATORY SYSTEM
Heart + O+ o+ + o+ o+ o+ o+ o+ o+ o+ F o+ o+ A+ o+ 49
Salivary gland + + 4+ 4+ +F 4+~ 4+ o+ 4+ 4+ o+ o+ o+ o+ T+ o+ 4+ o+ 45
Liver + 4+ 4+ + + + o+ o+ o+ F + o+ 4+ ok F o+ o+ o+ o+t o+ + + o+ 49
Neoplastic nodule X 1
Bile duct + + + + + + + + + + + + + + + + + + 4+ + + + + + 4+ 49
Gallbladder & common bile duct N NNNDNNNNNNNNNNNNDNNNNNNDNNNNN *49
Pancreas + + + + o+ + o+ o+ + + o+ o+ o+ A+ o+ o+ o+ 4 48
Esophag-us LR T I R R TR T S S e S S N N T T S S S S S 47
Stomac + + + + o+ o+ F 4+ F o+ + o+ o+ o+ o+ + 4+ 49
Small intestine L T A T T T R T T S R S S S S R S . 2 49
Large intestine + + + + + + + + + o+ + o+ o+ 4+ o+ o+ o+t o+ + 4 48
URINARY SYSTEM
Kidney + 4+ + o+ + 4+ + + + + 4+ + + 4+ + o+ o+t + + o+ o+ + o+ 49
Sarcoma, NOS 1
Kidney/pcivis + + 4+ + 4+ 4+ o+ 4+ o+ o+ 4 + + + + + + + + + + 4+ o+ 49
Transitional cell carcinoma X 1
Urinary bladder + + o+ + + + -+ + + o+ + 47
ENDOCRINE SYSTEM
Pituitary + - o+ + + 4+ o+ o+ + + + + + + + + + + + 47
Adenoma, NOS X X X X X X X X X X X X X X 24
Adrenal + - o+ + o+ o+ o+ 4 + + + + + 4+ + + + + 49
Cortical adenoma X 1
Pheochromocytoma 1
Thyroid ~ 4+ kot + o+ o+ o+ P+ o+ + o+ o+ o+ o+ o+t 48
Parathyroid ~ - F =+ + + 4+ + -+ =+ + - - =+ - -+ o+ 31
Mammary gland + + N + + + + + + + + + + + + + + + + + + + o+ + *49
Adenocarcinoma, NOS X 1
Papillary adenoma X 1
Fibroadenoma 1
Uterus ¥ 4+ -+ + + o+ o+ + o+ o+ o+ + + o+ 4+ + + + o+ o+ o+ o+ o+ 48
Carcinoma, NOS X 1
Adenocarcinoma, NOS 1
Endometrial stromal polyp X 1
Angiosarcoma X 1
ary + 4+ = + + + + + + o+ + o+ + o+t o+ o+ o+ o+ o+ + o+ o+ 48
Luteoma 1
NERVOUS SYSTEM™
Brain + + + + 4+ + + 4+ + 4+ + + + + + 4+ + + + + + + o+ + o+ 49
ALL"OTHER SYSTEMS
Multiple organs, NOS N NNNDNNNNDNNNNNDNNNNNNNNNNNDNNNN *49
Monocytic leukemia 2
Periorbital region
Sarcoms, NOS X 1

* Animals necropsied
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ARIMAL 0
NUMBER 0 2[ 2 8 4] 4] 4| 4 5| 5 5| 5 6 e 6 7 7 8 8 8 8 9 9 9 0
of o 1t 5 4 5 9 O 6 8 9 o0 e 9 of 8 2 8 5 9 O 2 7 4
WEEKS ON 1 1 1 1 1 I I 10 I 1 If I O I 11 T 1T
STUDY 0 9 0 0 o’ 0, 8 9 0‘ 0 0‘ OI 0’ ol 0} 5‘ 0 0o 0 o O o
of o € 6| 6 6 6 9o 6 6 6 6 6 8 e L 6 6 6 6 8 4
Subcutaneous tissue + 4+ 4+ o+ o+ + o+ 4+ 4+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+
Sarcoma,
RESPIRATORY SYSTEM
Lungs and bronchi + + o+ + o+ o+ o+ o+t o+ o+
Trachea + o+ + + =+ 4+ 4+ + + o+ o+ o+ o+ o+ o+ o+ -+ 4+ + o+ o+ o+
Bone marrow + + + + o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+
Spleen + + + + + + o+ o+ o+ o+ o+ o+ o+ + 4+
%{mph nodes + + + + o+ 4+ o+ F o+ o+ 4+
mus T T T T R R R N
ymoma, malignant X
Malignant lymphoma, lymphocytic type
Y SYSTEM
Heart + 0+ + + + + o+ 4+ 4+ o+ o+ o+ o+ o+ + o+ o+ 4+ o+ +
Salivary gland + + + + -+ 4+ + + + + + + + 4+ ++ + + F o+ o+ o+ o+ o+
Liver + 0+ + F o+ F o+ + o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+
Neoplastic nodule X X
Bile duct + 4+ + + + + + + + + + + + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+
Gallbladder & common bile duct N NN NNNNNNNNNNNNNNNNNNNNNN
Pancreas + 4+ + + 4+ + o+ + + 4+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Elophagus + 4+ o+ + o+ o+ =+ o+ o+ o+ o+ F + F 4+ o+ o+ o+ o+ o+ o+ o+ o+
Stomac L S S T T T T R I S T e A T T S I T S
Small intestine + + + + + 4+ 4+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Large intestine + + + + o+ o+t o+ o+ o+ o+ + o+ o+ 4
Kidney + + + + o+ o+ A+ o+ -+ o+ o+ 4
Nephmblnstoma
Kidney/pelvis + + + + + + + + + o+ o+ + o+ o+ + -+ 4+ o+ 4+ o+ o+ 4+
Transitional cell carcinoma X X X
Urinary bladder + + + + + + + + o+ o+ 4+ + - - -
ENDOCRINE SYSTEM
Pituitary + o= o+ + = =+ + o+ o+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
Adenoma, NOS X X X X X X X X X X
Adenocarcinoma, NOS
Chromophobe adenoma
Chromophobe carcinoma X
Adrenal + + + F o+ F o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+
Cortical adenoma X X
Cortical carcinoma X
Pheochromocytoma X
Thyroid + + + + o+ o+ + o+ + A+ o+ o+ o+ o+ o+ 4+ F o+ o+ o+
Pamthymid + + = + = = - 4+ 4+ = + + = + - + 4+ + - - - 4+ 4+ + +
Mammary gland + N + 4+ + N + + + + + + + + + + + + + + + + + + +
Adenoma, NOS X
Adenocarcinoma, NOS X
Fibroadenoma
Uterus + + + + + + + + + o+ + o+ o+ + o+ o+
Endometrial stromal polyp X X X
ary + 0+ + + 4+ o+ o+ o+ o+ + + 4+ + o+ o+ + + o+ +
NERVOUS SYSTEM
Brain + + 4+ 4+ + 4+ + 4+ 4+ + 4+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Granular cell tumor, NOS X
SPECIAL SENSE ORGANS
Zymbal gland N NNNN + NNNDNDNNNNNNNN+ NNNNNN
Adeno:quamoul carcinoma
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS: VEHICLE CONTROL

(Continued)
ANIMAL
NUMBER 8 8 9
0} 4 5
TOTAL:
WEEKS ON T TISSUES
STUDY 0 0 0 0 0 0 0 0 2| 8 9 0 8§ 0 0 |TUMORS
8 6 8§ 6 4 O ¢ 6 2 3 6 8 6 4 8 2
Subcutaneous tissue + + N + + + 4+ + 4+ 4+ + + + + + N + + + + + + + + + *50
Sarcoma, NOS X 1
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + + 4+ + + + + + + + + + o+ o+ o+ o+ + o+ o+ 49
Trachea + o+ o+ o+ + o+ 4+ + o+ + o+ A+ o+ o+ o+ o+ + + + 47
Bone marrow + + + + 4+ + o+ o+ o+ o+ 4+ o+ + o+ + A+ -+ + o+ o+ o+ 48
Spleen + + + + + + + + + + F + 4+ 4+ A+ o+ o+ o+ + o+ o+ o+ o+ 49
imph nodes + + + + -+ + + + + o+ + 4+ o+ + A -+ o+ o+ o+ o+ o+ o+ 47
mus I A e T I . T T 7
Thymoma, malignant 1
Malignant lymphoma, lymphocytic type X 1
CIRCULATORY SYSTEM
Heart + + 4+ + o+ o+ o+ o+ o+ o+ R+ o+ o+ A+ -+ o+ o+ o+ o+ o+ 48
Salivary gland + F 4+ F o+ F -+ =+ o+ o+ o+ A+ -+ o+ 4+t 45
Liver + o+ o+ o+ o+ o+ o+ A+t o+ A+ 4+ o+ o+ o+ o+ 49
Neoplastic nodule 2
Bile duct + + + + + + o+ + + + + + + + + A+ + + + + o+ + o+ o+ 49
Gallbladder & common bile duct N NN NNNNNDNNNNNNDNNNNN+NNNNNN *50
Pancreas LR SR T R T S S T N T R Y W R . R S R R 48
Esophagu- + + 4+ o+ F o+ o+ F 4+ A+ o+ o+ o+ A+ o+ o+ o+ o+ o+ o+ = 47
Stomac. L I A A . T . . T R N S S S S 47
Small intestine + o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 49
Large intestine + + 4+ + 4+ 4+ + + + + 4+ + + + + A -+ F o+ o+ o+ + -~ 4+ 47
URINARY SYSTEM— —
Kidney + 4 + + + 4+ + + + o+ + 4+ + o+ + o+ o+ 48
Nephmblastoma X 1
Kidney/pelvis + 4 + o+ o+ + + + 4+ + o+ 4+ o+ + o+ o+ + 48
Transitional cell carcinoma X 4
Urinary bladder + + o+ + + o+ -+ + - + + - + + + 43
ENDOCRINE SYSTEM
Pituitary + + + F -+ + + + o+ 4+ o+ o+ o+ A+ =~ -+ o+ o+ o+ - 42
Adenoma, NOS X X X X xXx X 18
Adenocarcinoma, NOS X 1
Chromophobe adenoma X 1
Chromophobe carcinoma 1
Adrenal + o+ =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ -+ o+ o+ o+ o+ o+ 48
Cortical adenoma 2
Cortical carcinoma 1
Pheochromocytoma X X 3
Thyroid L T S I T I R e R e T T S S 47
Parathyroid - =+ + + + + + + + o+t o+ A+ F o+ -+ + o+ - 35
REFRODUCTIVE SYSTEM
Mammary gland + + N 4+ + + 4+ 4+ + 4+ + + + +# + NN + + + N + + + + *50
Adenoma, NOS 1
Adenocarcinoma, NOS 1
Fibroadenoma X 1
Uterus + 0+ P 4+ 4+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ o+ o+ o+ 49
Endometrial stromal polyp X 4
Ovary + + b+ + o+ o+ o+ o+ + - A - + + + o+ - 48
NERVOUS SYSTEM
Brain + 0+ 4+ o+ o+ o+ o+ o+ F o+ o+ A+ -+ o+t 48
Granular cell tumor, NOS 1
Zymbal gland N NN N + + NN NNNNNNNNNNNN + NNNN *50
Adenosquamous carcinoma X 1

* Animals necropsied
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE: LOW DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY

[V
2
E

3

!

!

0
4
1

4

0'
3

-y - O

O 0O

& o

0o b O B O

v
8
8

1
0
5

13

Lungs and bronchi
Transitional cell carcinoma, metastatic
Alveolar/bronchiolar adenoma
Trachea

+

+

+

+

+
+

+

+

+

+
>

+

+

+

+

+

+

+

Bone marrow
Spleen
’Ii:{mph nodes
mus
alignant lymphoma, lymphocytic type

L1+

| +++

FE ]

1+ ++

|4+ +
I+ ++

| +++

++++

| +++

I +++
>t

| >+ +

L+

+ 4 ++

[

44+

L+ +

+1++

CIRCULATORY SYSTEM
Heart

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

DICESTIVE SYSTEM
Salivary gland
Liver

Bile duct

Gallbladder & common bile duct
Pancreas

Esophagus

Stomac

Small intestine

Large intestine

+H+H+ B+ |

+HF A+ +

+++++2Z+++

+H+++ 2B+ +

+++++2Z++

+++++ 2+ 4+
+++++24+++

+++++Z+++

+++++2+++

+++++2+++

+++++2+4++

T

+++++2Z+++

+++++2L+ 4+

+++++2++ 1
+++++2+++
+++++2+++
+++++Z2+++
Lib+ 121+

+++++2+++

+++++Z+++

+++++Z+++

+++++2+++

L+ ++2+++

+++++244+++

Kidney
Adenocarcinoma, NOS
Tubular cell adenoma
Kidney/pelvis
Transitional cell papilloma
Transitional cell carcinoma
Urinary bladder

+

+

+

+

+

+

+
+

+

+

+

+

e

+
»

+

| »4

»+

+ o+ o+
+ 4+
+ oM+
+ o+ o+
+ | 1

+

+

+

+

+

+

ENDOCRINE SYSTEM
Pituitary

Adenoma, NOS

renal

Cortical adenoma

Pheochromocytoma, malignant
Thyroid
Parathyroid

1+ M+ +

1
++

++

+ o+
+ 1
+ o+
+ ¥+

1

1+
|+

'+

++
)

P+ o+

REPRODUCTTIVE SYSTEM
Mammary gland
Adenocarcinoma, NOS
Uterus
Endometrial stromal polyp
Endometrial stromal sarcoma
Ovary

+

+ Mt o+

+
+

+ + + + -

4

NERVOUS 5YSTEM
Brain

+ o+ o+ o+ o+

ALL OTHER SYSTEMS
Multiple organs, NOS
Sarcoma, NOS

N NN NN

Mz
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS: LOW DOSE

(Continued)
ANTMAL 9] 9]
NUMBER 9 9 o 1 i i 1 2 2l 3| 3| 3 8| 4{ 4 4} s 6 7 7 8 8 9 9
4 8 9 O 8 6 7T 1 2 5 2( 4 5 & 2f 7 9o 4 8 2 4 21 7 8§ ¢
QTAL:
WEEKS ON TISSUES
STUDY 8 1 O O 7 o0 O 6 o L O 8 9 2/ 5 O 0 o 7 4 S5 8 0 8 0 MO!
8l 2| 5| 4 4 4 5 1 4| 8 4| 8 9 O 68 4 4] 5 o0 s 4 8 4| 1 4
Lungs and bronchi + + + + + + + + + =+ 4+ o+ F + + 4+ + o+ o+ o+ -+ o+ o+ 47
Transitional cell carcinoma, metastatic 1
Alveolar/bronchiolar adenoma X 1
Trachea + o+ o+ + o+ o+ o+ o+ F =+ A -+ o+ o+ =+ -+ o+ 4+ 4 41
HEMATOPOIETIC SYSTEM
Bone marrow + + + 4+ o+ o+ F o+ o+ o+ o+ + A+ F + 4+ o+ o+ =+ o+ 4+ 48
Spleen + 0+ + 4+ o+ + o+ F A+ o+~ o+ o+ 4+ 48
Limph nodes -+ + + - + 4+ + + = + - + A + + + + + + + = 4+ + + 38
Thymus -+ - = = = 4+t -+ = = A+t =~ -+ - - - 4 - 19
alignant lymphoma, lymphocytic type X X 2
CIRCUCATORY SYSTEM
Heart LI S S T R B R T T S S SRR T R S S R R S 49
DIGESTIVE SYSTEM
Salivary gland + 0+ o+ o+ F + b -+ o+ + A+ + o+ =+ o+ o+ -+ 43
Liver + + + + + + 4+ o+ o+ o+ 4+ o+ + A+ o+ o+ + o+ o+ o+ - 4+ o+ 4 48
Bile duct + + + + + 4+ + + + + + 4+ + A + + + + + + + - + 4+ & 468
Gallbladder & common bile duct N NNNDNNUNNNNNNNNNNNNNNNNNNN *50
Pancreas + + + + + + 4+ + o+ + + + + A+ + o+ o+ o+ o+ o+ -+ o+ o+ 4€
Esophaguu + + + + + 4+ 4+ o+ o+ o+ + A+ F o+ o+ o+ o+ o+ o+ o+ 49
Stomac -+ + + + + + 4+ 4+ + + + + A+ o+ + o+ + + o+ -+ o+ o+ 45
Small intestine + =+ + + + o+ + o+ 4+ F o+ A+ o+ + o+ o+ o+ o+ -+ 4+ 4 45
Large intestine + = o+ 4+t o+ o+ 4+ o+ o+ o+ o+ o+ A+ o+ o+ A+ o+ o+ o+ 4+ 4 45
URINARY SYSTEM
Kidney + +F + F o+ o+ o+ F o+ o+ o+ + o+ o+ o+ o+ o+ o+ -+ o+ o+ 47
Adenocarcinoma, NOS 1
Tubular cell adenoma X 2
Kidney/pelvis + 0+ + o+ o+ o+ o+ o+ o+ o+ F o+ F o+ o+ o+ o+ o+ o+ -+ 4 47
Transitional cell papilloma 2
Transitional cell carcinoma X 3
Urinary bladder + + + + + + o+ + 4+ + + o+ + A+ o+ -+ o+ o+ o+ o+ o+ - 45
ENDOCRINE SYSTEM
Pituitary - + + + + + + -+ - A + + = - 4+ + 36
Adenoma, NOS X X X X 7
renal + + + + + o+ + o+ o+ o+ - A + + + o+ -+ + 4
Cortical adenoma 1
Pheochromocytoma, malignant 1
Thyroid + + 4+ + 4+ o+ + + o+ o+ A+ A+ A+ o+ o+ o+ o+ o+ o+ 44
Parathyroid -+ + - = 4+ 4+ + - =+ - 4+ A+ -+ + - = -~ o+ 4+ 4+ 25
Mammary gland + + + + + 4+ + 4+ + N + + N N + + + + N *50
Adenccarcinoma, NOS 1
Uterus + o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ 4 + + + 48
Endometrial stromal polyp X X 3
Endometrial stromal sarcoma X 1
Ovary + o+ o+ o+ o+ o+ o+ + o+ o+ A+ 4+ o+ o+ A+ o+ o+ o+ 46
NERVOUS 5YSTEM
Brain + + + + + + 4+ + 4+ + + 4+ + A+ + + + + o+ 4+ o+ o+ o+ o+ 49
Multiple orgns, NOS N NNNDNNNNNNNNNNNNNNNINNNNNN *50
Sarcoma, NOS 1

* Animals necropsied
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ‘ACI RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY

)

0
0
3

a0

9 0 L 2
1 O
2l 4 4 8

0 o 0
o i il 1 1
3

1

0]

0]

3 3

0

1

[

0

5|

8|
5 5

8 8 7 8§
1 4 6 1
i1

8|
4

8|

- o

1

POr4 OO

Q= b

1 2| 3
[4 Ul I{
8‘ 7 0
9 1 1

EEE

INTEGUMENTARY SYSTEM
Subcutaneous tissue
Sarcoma, NOS

+

+ o+ + o+ o+

N

+ o+

+ + N +

Y SYSTEM
Lungs and bronchi
Tubular cell adenocarcinoma, metastatic
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TABLE B2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE ACI RATS: HIGH DOSE

(Continued)
ANIMAL FEE ] 9 9] g[ 9 g g 9
NUMBER 9 o O O L 1) 2§ 2 2 2| 8 3 3 3 4 5 5 5 6 8 8 & 7 8 ¢
9l o 1 3 if 2 of 3 4 7 1 8 7 9 6 8 7 8 t 2 3 7 o 9 7
TOTAL:
WEEKS ON T 1717 O O ©Of Of Of Of i O o 1 TISSUES
STUDY 20 0l 0 O O 5 9 4 6 5 2 o 1 2 o i1 o 7 1 of 6 4 8& O 5 |TUMORS
3 8 4 4 4 2/ 7 5| 3 2| 8 4 8 2 4 5 4 1 o 5 5 1 3 4 5
Subcutaneous tissue AN 4+ + 4+ 4+ + + + NN + N + + N + + N A + A + + + *46
Sarcoma, NOS 1
Y SYSTEM
Lungs and bronchi A = 4+ + + + + + + + A + + + 4+ + + + + A + A+ + - 42
Tubular cell adenocarcinoma, metastatic 1
Endometrial stromal sarcoma, metas 1
Trachea A + + + + + + + ~ + A + + + + + + + + A + A + + - 40
Bone marrow A - - 4+ + 4+ + = + + A + - + + + + 4+ - A + A + + + 40
Spleen A - - 4+ 4+ 4+ + 4+ + + A + - + + + + 4+ + A + A + + 4+ 42
Lymph nodes A - + + 4+ 4+ + — - + A + + - + - + + + A + A - + + 28
garcoma, NOS, metastatic 1
Thymus A - - — = 4+ - 4+ - + A - - 4+ — 4+ - + + A + A - - - 14
CIRCULATORY SYSTEM
Heart A~ + + + + + + + + A + 4+ + + + + + + A + A + + - 42
DIGESTIVE SYSTEM
Salivary gland A + + 4+ + + + + + + A + + + + + + + + A + A - + - 39
Liver A - + 4+ 4+ + + + + + A + = + + + + + 4+ A + A + + + 39
Leukemia, NOS 1
Bile duct A - + + + + + + + + A + - + + + + + + A + A + + + 39
Gallbladder & common bile duct A NNNNNNNNNNNNNNNNNNANANNN *46
Pancreas A - + 4+ + + 4+ 4+ + + A + - 4+ + + + + + A + A + + + 42
Esophagus A+ + + + + + + + + A + 4+ + + + + + + A + A + + - 43
Stomac! A~ + + + + + + 4+ + A 4+ - + + + + + + A + A+ + + 42
Small intestine A - + + 4+ + + + + + A + - + + + + + + A + A - + + 41
Large intestine A - + + 4+ + + + + + A 4+ - + + 4+ + + + A + A - + + 38
Kidney A - + 4+ + + + 4+ + + A + - + + + + + A + A + + + 43
Tubular cell adenocarcinoma 1
Kidney/pelvis A - + 4+ + + 4+ + + + A + - 4+ + + + A + A + + 43
Transitional cell carcinoma 1
Urinary bladder A - + + + + 4+ + + = A + - + + - A + A - - 35
ENDOCRINE SYSTEM
Pituitary A - + + 4+ + + + - + A + - - + = + + - A - A - - 32
Carcinoma, NOS 1
Adenoma, NOS§ X X X 7
Adrenal A - 4+ + + 4+ + + + + A + -~ 4+ + + + + ~ A 4+ A + + - 40
Cortical adenoma X 3
Pheochromocytoma 2
Thyroid A+ + + + + + + - + A + + 4+ + + + + + A A - - 38
Follicular cell adenoma
Parathyroid A + + + + 4+ - - + A+ + = - ~ - =~ A A - - 27
Mammary gland A NN + + N + N + NN + N + + A A + N N *48
Adenoma, NOS !
Uterus A - + + 4+ + 4+ + + + A + - + + + A A - + - 40
Carcinoma, NOS X 1
Endometrial stromal polyp 2
Endometrial stromal sarcoma 1
Ovary A — + + + + + 4+ 4+ -~ A + - + 4+ + + + + A + A - + - 38
NERVOUS SYSTEM
Brain A+ + 4+ + + + + 4+ + A + + 4+ + + + + + A + A + + - 42
Granular cell tumor, NOS 1
MUSCULGSKELETAL SYSTEM
Muscle A NNNNS+ N + + + NNN+N 4+ NN+ A + ANNNNVN *46
Sarcoma, NO§ 1

* Animals nacropsied
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE ACI RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Kidney: Transitional Cell Carcinoma

Overall Rates (a) 1/49 (2%) 4/48 (8%) 3/47 (6%) 1/43 (2%)
Adjusted Rates (b) 2.7% 11.8% 12.6% 5.3%
Terminal Rates (c) 1/37 (3%) 4/34 (12%) 2/20 (10%) 1/19 (5%)
Life Table Tests (d) P=0.346N P=0.549 P=0.388N
Incidental Tumor Tests (d) P=0.264N P=0.642N P=0.388N
Cochran-Armitage Trend Test (d) P=0.160N
Fisher Exact Test P=0.512N P=0.217N
Kidney: Transitional Cell Papilloma or Carcinoma
Overall Rates (a) 1/49 (2%) 4/48 (8%) 5/47 (11%) 1/43 (2%)
Adjusted Rates (b) 2.7% 11.8% 20.6% 5.3%
Terminal Rates (¢) 1/37 (3%) 4/34 (12%) 3/20(15%) 1/19 (5%)
Life Table Tests (d) P=0.427N P=0.216 P=0.388N
Incidental Tumor Tests (d) P=0.299N P=0.407 P=0.388N
Cochran-Armitage Trend Test (d) P=0.193N
Fisher Exact Test P=0.486 P=0.217N
Kidney: Adenoma or Adenocarcinoma
Overall Rates (a) 0/49 (0%) 0/48 (0%) 3/47 (6%) 1/43 (2%)
Adjusted Rates (b) 0.0% 0.0% 13.9% 4.3%
Terminal Rates (c) 0/37 (0%) 0/34 (0%) 2/20(10%) 0/19 (0%)
Life Table Tests (d) P=0.200 P=0.044 P=0.375
Incidental Tumor Tests (d) P=0.310 P=0.104 P=0.581
Cochran-Armitage Trend Test (d) P=0.343
Fisher Exact Test P=0.117 P=0.473
Pituitary: Adenoma
Overall Rates (a) 24/47 (51%) 19/42 (45%) 7136 (19%) 7/32(22%)
Adjusted Rates (b) 59.8% 52.1% 33.7% 36.8%
Terminal Rates (c) 21/37(57%) 16/33 (48%) 6/19 (32%) 7/19(37%)
Life Table Tests (d) P=0.095N P=0.144N P=0.149N
Incidental Tumor Tests (d) P=0.068N P=0.073N P=0.109N
Cochran-Armitage Trend Test (d) P=0.015N
Fisher Exact Test P=0.014N P=0.032N
Pituitary: Adenoma, Adenocarcinoma, or Carcinoma
Overall Rates (a) 24/47 (51%) 21/42 (50%) 7/36 (19%) 8/32 (25%)
Adjusted Rates (b) 59.8% 55.9% 33.7% 40.0%
Terminal Rates (c) 21/37(57%) 17/33 (52%) 6/19 (32%) T/19 (37%)
Life Table Tests (d) P=0,085N P=0.076N P=0.146N
Incidental Tumor Tests (d) P=0.052N P=0.029N P=0.085N
Cochran-Armitage Trend Test (d) P=0.011N
Fisher Exact Test P=0.005N P=0.025N
Adrenal: Cortical Adenoma
Overall Rates (a) 1/49 (2%) 2/48 (4%) 1/44 (2%) 3/40 (7%)
Adjusted Rates (b) 2.7% 5.7% 5.0% 15.8%
Terminal Rates (¢c) 1/37 (3%) 2/35 (6%) 1/20 (5%) 3/19(16%)
Life Table Tests (d) P=0.179 P=0.692N P=0.235
Incidental Tumor Tests (d) P=0.179 P=0.692N P=0.235
Cochran-Armitage Trend Test (d) P=0.329
Fisher Exact Test P=0.533N P=0.413
Adrenal: Cortical Adenoma or Carcinoma
Overall Rates (a) 1/49 (2%) 3/48 (6%) 1/44 (2%) 3/40 (7%)
Adjusted Rates (b) 2.7% 8.6% 5.0% 15.8%
Terminal Rates (¢) 1/37 (3%) 3/35 (9%) 1/20 (56%) 3/19(16%)
Life Table Tests (d) P=0.314 P=0.519N P=0.363
Incidental Tumor Tests (d) P=0.314 P=0.519N P=0.363
Cochran-Armitage Trend Test (d) P=0.514
Fisher Exact Test P=0.342N P=0.571
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE ACI RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Adrenal;: Pheochromocytoma

Overall Rates (a) 1/49 (2%) 3/48 (6%) 0/44 (0%) 2/40 (5%)

Adjusted Rates (b) 2.7% 7.9% 0.0% 10.5%

Terminal Rates (c) 1/37 (3%) 2/35 (6%) 0/20 (0%) 2/19(11%)

Life Table Tests (d) P=0.594 P=0.227N P=0.599

Incidental Tumor Tests (d) P=0.582N P=0.139N P=0.650

Cochran-Armitage Trend Test (d) P=0.456N

Fisher Exact Test P=0.138N P=0587N
Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant

Overall Rates (a) 1/49 (2%) 3/48 (6%) 1/44 (2%) 2/40 (5%)

Adjusted Rates (b) 2.7% 7.9% 3.6% 10.5%

Terminal Rates (c) 1/37 (3%) 2/35 (6%) 0/20 (0%) 2/19(11%)

Life Table Tests (d) P=0.541 P=0.492N P=0.599

Incidental Tumor Tests (d) P=0.578N P=0.267N P=0.650

Cochran-Armitage Trend Test (d) P=0472N

Fisher Exact Test P=0.342N P=0.587N
Mammary Gland: Adenoma, Papillary Adenoma, Fibroadenoma, or Adenocarcinoma

Overall Rates (a) 3/49 (6%) 3/50 (6%) 1/50 (2%) 1/46 (2%)

Adjusted Rates (b) 8.1% 7.5% 4.2% 5.3%

Terminal Rates (¢) 3/37(8%) 1/35(3%) 0/20 (0%) 1/19 (5%)

Life Table Tests (d) P=0.428N P=0.547N P=0.555N

Incidental Tumor Tests (d) P=0.466N P=0.545N P=0.658N

Cochran-Armitage Trend Test (d) P=0.222N

Fisher Exact Test P=0.309N P=0.341N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 1/48 (2%) 4/49 (8%) 3/48 (6%) 2/40 (5%)

Adjusted Rates (b) 2.7% 10.7% 15.0% 10.5%

Terminal Rates (¢) 1737 (3%) 3/35 (9%) 3/20 (15%) 2/19 (11%)

Life Table Tests (d) P=0.580N P=0.505 P=0.641N

Incidental Tumor Tests (d) P=0.546 P=0.434 P=0.668

Cochran-Armitage Trend Test (d) P=0.348N

Fisher Exact Test P=0.512N P=0.440N
Uterus: Endometrial Stromal Polyp or Sarcoma

Overall Rates (a) 1/48 (2%; 4/49 (8%) 4/48 (8%) 3/40 (7%)

Adjusted Rates (b) 2.1% 10.7% 18.3% 13.8%

Terminal Rates (¢c) 1/37 (3% 3/35 (9%) 3/20(15%) 2/19(11%)

Life Table Tests (d) P=0.370 P=0.321 P=0.491

Incidental Tumor Tests (d) P=0.428 P=0.369 P=0.594

Cochran-Armitage Trend Test (d) P=0.535N

Fisher Exact Test P=0.631 P=0.613N

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence

rates. A negative trend or lower incidence in a dosed group isindicated by (N).
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TABLE B4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 50 46
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 49 49 50 45

INTEGUMENTARY SYSTEM

*Subcutaneous tissue (49) (50) (50) (46)
Inflammation, acute suppurative 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 1 (2%)

RESPIRATORY SYSTEM

*Nasal cavity (49) (50) (50) (46)
Inflammation, suppurative 1 (2%) 1 (2%)

*Tracheal lumen (49) (50) (50) (46)
Hemorrhage 1 2%) 2 (4%) 1 2%)

#Trachea (46) 47) (41) (40)
Hemorrhage 1 (2%)

#Peritracheal tissue (46) 47 (41) (40)
Inflammation, acute 1 (2%)

#Lung/ronchus (49) (49) (47) (42)
Inflammation, acute focal 1 2%)

#Lung (49) (49) 47 (42)
Congestion, NOS 1 (2%) 2 (5%)
Edema, NOS 1 (2%)

Hemorrhage 2 (4%) 6 (12%) 2 (4%) 1 (2%)
Inflammation, NOS 12 (24%) 7 (15%) 3 (1%)
Inflammation, focal 3 (6%) 8 (17%) 1 (2%)
Inflammation, multifocal 2 (4%)

Pneumonia, lipid 1 (2%)
Inflammation, acute 1 (2%)
Inflammation, acute focal 1 (2%)

Abscess, NOS 1 (2%)

Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%) 5 (11%) 1 (2%)
Inflammation, granulomatous 1 (2%) 2 (5%)
Inflammation granulomatous focal 1 (2%) 2 (4%) 2 (4%)

Granuloma, foreign body 1 2%)

Parasitism 1 (2%)

Foreign material, NOS 7 (14%) 3 (6%)
Pigmentation, NOS 1 (2%) 2 (5%)
Hemosiderosis 1 2%)

Alveolar macrophages 1 (2%)

#Lung/alveoli 49) 49) 47) 42)
Hemorrhage 1 (2%)

HEMATOPOIETIC SYSTEM

#Spleen (48) (49) (46) (42)
Hemosiderosis 3 (6%) 3 (6%) 1 (2%)
Depletion, lymphoid 1 2%)

Hematopoiesis 1 (2%) 2 (4%) 2 (5%)

#Splenic capsule (48) (49) (46) (42)
Hemorrhage 1 (2%)

Fibrosis 1 (2%)

#Lymph node 43) 47 (36) (28)
Necrosis, focal 1 2%)

Pigmentation, NOS 1 (4%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#Mesenteric lymph node (43) 47 (36) (28)
Hemorrhage 1 2%)

Inflammation, NOS 1 (2%)

#Liver 49) (49) (46) 39)
Hematopoiesis 1 (2%) 1 (2%) 1 3%)

#Jejunum 49) 49 (45) (41)
Hyperplasia, lymphoid 1 2%)

#Thymus (10) N (19 (14)
Cyst, NOS 2 (20%) 5 (26%) 2 (14%)
Multiple cysts 4 (21%)

Hemorrhage 1 (10%)

CIRCULATORY SYSTEM

#Heart (49) (48) (49) 42)
Mineralization 1 (2%)
Inflammation, acute focal 1 (2%)
Inflammation, chronic 1 (2%) 1 2%)
Inflammation, chronic focal 1 (2%)
Fibrosis, focal 2 (4%) 1 (2%)
Calcification, metastatic 1 (2%)

DIGESTIVE SYSTEM

#Liver (49) (49) (46) (39)
Traumatic abnormality 1 (3%)
Congestion, NOS’ 1 (2%)

Hemorrhage 1 (2%) 1 2%)

Inflammation, focal 1 (2%)

Necrosis, NOS 1 2%)

Necrosis, focal 3 (6%)

Metamorphosis, fatty 1 (2%) 3 (6%) 4 (9%) 5 (13%)
Pigmentation, NOS 1 (2%)

Hemosiderosis 1 (2%)

Basophilic cyto change 1 3%)
Clear cell change 1 (2%) 5 (11%) 3 (8%)
Cytologic alteration, NOS 1 (2%)

Hepatocytomegaly 3 (6%) 6 (15%)

#Liver/centrilobular (49) (49) (46) 39)
Necrosis, NOS 1 (2%)

#Bile duct (49) (49) (46) (39)
Inflammation, acute 1 (3%)
Inflammation, acute/chronic 1 (2%)

Hyperplasia, NOS 2 (4%) 1 (3%)
Hyperplasia, focal 1 (2%)
Hyperplasia, diffuse 1 (2%)

#Pancreas (48) (48) (46) (42)
Cytoplasmic vacuolization 1 (2%)

*Esophageal lumen (49) (50) (50) (46)
Hemorrhage 3 (6% 2 (4%) 8 (16%) 8 (17%)

#Esophagus 47) 47 (49) (43)
Inflammation, acute 1 (2%)

Inflammation, acute focal 1 (2%)
Inflammation, granulomatous 1 2%)
Granuloma, foreign body 1 (2%)

#Esophageal mucosa 47 47 (49) (43)
Necrosis, NOS 1 (2%)

#Stomach (49) (47 (45) (42)
Mineralization 1 (2%)

Necrosis, focal 1 (2%)
Calcification, metastatic 1 (2%)
Hyperplasia, epithelial 1 (2%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Forestomach (49) 47 (45) (42)
Hyperplasia, epithelial 3 (6%) 1 (2%)

#Duodenum (49) 49) 45) (41)
Hemorrhage 1 (2%)

#lleum 49) 49) (45) (41)
Parasitism 1 2%

#Colon (48) “mn (45) (38)
Hemorrhage 1 (2%)
Parasitism 1 (2%) 1 (2%)

URINARY SYSTEM

#Urinary bladder/cavity (47) (43) (45) (35)
Hemorrhage 1 (2%) 1 (2%)

#Kidney (49) (48) 47) (43)
Mineralization 38 (78%) 38 (79%) 21 (45%) 16 (37%)
Hydronephrosis 3 (6%) 3 (6%) 4 (9%) 4 (9%)
Cyst, NOS 1 2%)

Hemorrhage 1 (2%) 1 (2%)

Inflammation, acute/chronic 1 (2%)

Pyelonephritis, acute/chronic 1 (2%)

Inflammation, chronic 1 (2%)

Nephropathy 46 (94%) 47 (98%) 42 (89%) 40 (93%)
Nephropathy, toxic 21 (45%) 19 (44%)
Nephrosis, hemoglobinuric 1 (2%)

Infarct, acute 1 (2%)

Calcification, NOS 1 2%)

Calcification, focal 5 (10%) 5 (10%) 14 (30%) 15 (35%)
Calcification, metastatic 1 (2%)

Hemosiderosis 1 (2%)

Cytomegaly 43 (91%) 42 (98%)
Hyperplasia, epithelial 2 (4%) 1 (2%) 1 (2%)
Angiectasis 6 (12%) 6 (13%) 1 (2%) 1 (2%)

#Renal papilla (49) (48) 47 (43)
Mineralization 1 (2%)

#Kidney/tubule (49) (48) 47 (43)
Degeneration, NOS 1 (2%)

#Kidney/pelvis (49) (48) 47 (43)
Hemorrhage 1 (2%)

Hematoma, NOS 1 (2%)
Inflammation, suppurative 1 (2%)
Inflammation, acute 1 (2%)
Hyperplasia, epithelial 22 (45%) 22 (46%) 19 (40%) 11 (26%)
Angiectasis 1 (2%) 2 (5%)

#Urinary bladder 47 (43) (45) (35)
Hemorrhage 1 (2%) 1 (2%)

Inflammation, NOS 1 (2%)
Hyperplasia, epithelial 2 (4%)
ENDOCRINE SYSTEM

#Pituitary 47 (42) (36) (32)
Cyst,NOS 1 (2%) 1 (2%) 1 (3%) 1 (3%)
Pigmentation, NOS 1 3%)
Hyperplasia, focal 2 (5%)

Angiectasis 2 (5%) 1 (3%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Adrenal (49) (48) (44) (40)
Necrosis, focal 1 (2%) 1 (2%)

Lipoidosis 1 (3%)
Pigmentation, NOS 1 (2%)
Angiectasis 1 2%)

#Adrenal cortex 49) (48) (44) (40)

Hemorrhage 1 (2%)
Lipoidosis 1 (2%)
Cytomegaly 1 2%) 1 (2%) 1 3%)

#Adrenal medulla (49) (48) (44) (40)
Hyperplasia, focal 3 (6%) 1 (2%)

#Thyroid (46) 47) (44) (38)
Cyst,NOS 1 (3%)
Follicular cyst, NOS 1 (2%)

Inflammation, chronic 1 (2%)
Hyperplasia, C-cell 1 (2%)

#Parathyroid 31 (35) (25) @27
Hyperplasia, NOS 1 3%)

REPRODUCTIVE SYSTEM

*Mammary gland (49) (50) (50) (46)
Lactation 1 (2%) 2 (4%)

#Uterus (48) (49) (48) (40)
Hydrometra 1 (2%) 1 (2%) 2 (5%)
Hemorrhage 1 (2%)

Hematometra 1 (2%)

#Uterus/endometrium (48) (49) (48) (40)
Accessory structure 1 3%
Cyst, NOS 1 (2%)

Hemorrhagic cyst 1 (2%)
Hyperplasia, cystic 1 (2%) 6 (12%)
Decidual alteration, NOS 1 2%)

#Ovary (48) (46) (46) (38)
Cyst, NOS 1 (2%)

Follicular cyst, NOS 3 (6%) 2 (4%) 1 (3%)

NERVOUS SYSTEM

#Brain/meninges (49) (48) (49) (42)
Pigmentation, NOS 1 (2%)

*Central canal spinal cord (49) (50) (50) (46)
Retention fluid 1 (2%)

#Brain . 49) (48) (49) (42)
Hydrocephalus, internal 1 (2%)
Hemorrhage 1 (2%) 1 (2%)
Inflammation, acute focal 1 (2%)
Inflammation, chronic 1 2%)
Malacia 1 2%)

*Spinal cord (49) (50) 50) (46)
Hemorrhage 1 (2%)

SPECIAL SENSE ORGANS
*Eye/cornea (49) (50) (50) (46)
Inflammation, acute suppurative 1 (2%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE ACI RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

MUSCULOSKELETAL SYSTEM

*Skeletal muscle 49) (50) (50) (46)
Abscess, chronic 1 (2%)

*Muscle of neck (49) (50) (50) (46)
Inflammation, chronic 1 (2%)

BODY CAVITIES

*Mediastinum (49) (50) (50) (46)
Inflammation, NOS 1 (2%)
Abscess, chronic 1 (2%)
*Peritoneum (49) (50) (50) (46)
Inflammation, NOS 1 (2%)
*Pleura (49) (50) (50) (46)
Inflammation, acute focal 1 (2%)

ALL OTHER SYSTEMS
Site unknown
Inflammation, granulomatous 1

SPECIAL MORPHOLOGY SUMMARY

No lesion reported 2 1
Animal missing/no necropsy 1

Auto/mecropsy/histo perf 2
Auto/necropsy/no histo 1 1
Autolysis/no necropsy 4

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE AUGUST RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 49
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 49

INTEGUMENTARY SYSTEM

*Skin (50) (50) (50) (49)
Squamous cell carcinoma 1 (2%) 1 (2%)

Basal cell carcinoma 1 (2%)

*Subcutaneous tissue (50) (50) (50) (49)
Sarcoma, NOS 1 (2%) 1 (2%) 2 (4%)
Sarcoma, NOS, unclear primary or metasta 1 (2%)
Fibroma 1 (2%) 1 (2%)

RESPIRATORY SYSTEM

#Lung 50) (50) (50) (49)
Squamous cell carcinoma 1 (2%)
Alveolar/bronchiolar adenoma 1 (2%)

Sarcoma, NOS, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50 (50) 49
Malignant lymphoma, NOS 1 (2%) 2 (4%)
Malignant lymphoma, histiocytic type 1 2%)

Leukemia, NOS 2 (4%)
Monocytic leukemia 1 (2%)
CIRCULATORY SYSTEM

*Skeletal muscle (50) (50) (50) (49)
Hemangioma 1 (2%)

#Heart (50) (50) (50) (49)
Carcinoma, NOS 1 2%)

Carcinoma, NOS, metastatic 1 (2%)
DIGESTIVE SYSTEM

#8Salivary gland 47) (50) (49) (46)
Sarcoma, NOS, unclear primary or metast 1 (2%)

#Liver (50) (50) (50) (48)

Bile duct adenoma 1 (2%)
Neoplastic nodule 1 (2%) 1 2%

#Stomach (50) 50 (50) (49)
Papilloma, NOS 1 (2%)

#Forestomach (50) (50) (50) (49)
Squamous cell papilloma 1 (2%)

URINARY SYSTEM

#Kidney (50) (50) (50) 49)
Squamous cell carcinoma 1 (2%)

Tubular cell adenoma 1 (2%) 1 (2%)
Tubular cell adenocarcinoma 1 (2%)

#Urinary bladder (50) (50) 47) (44)
Transitional cell papilloma 1 (2%) 1 (2%)

Transitional cell carcinoma 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE AUGUST RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

#Pituitary (46) (44) 41) (41)
Carcinoma, NOS 3 (7%)

Adenoma, NOS 15 (33%) 23 (52%) 6 (15%) 4 (10%)
Chromophobe adenoma 1 (2%) 1 (2%)

#Adrenal (49) (50) 49) 47)
Cortical adenoma 6 (12%) 5 (10%) 3 (6%) 5 (11%)
Pheochromocytoma 15 (31%) 10 (20%) 5 (10%) 2 (4%)
Pheochromocytoma, malignant 1 (2%) 1 (2%)

#Adrenal medulla (49) (50) (49) (47
Pheochromocytoma 1 (2%)

Neurilemoma 1 (2%)

#Thyroid (49) (46) (44) (45)
C-cell adenoma 3 (6%) 7 (15%)

C-cell carcinoma 1 (2%)

#Parathyroid (40) (26) (32) (24)
Adenoma, NOS 1 (3%)

#Pancreatic islets (49) (50) (49) (48)

Islet cell adenoma 5 (10%) 5 (10%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) 49)
Adenoma, NOS 1 (2%)
Fibroma 1 (2%)
Fibroadenoma 1 2%) 1 (2%)

*Preputial gland (50) (50) (50) (49)
Carcinoma, NOS 1 (2%) 1 (2%)
Adenoma, NOS 1 (2%)

#Testis (50) (50) (50) (49)
Interstitial cell tumor 36 (72%) 34 (68%) 30 (60%) 26 (53%)

NERVOUS SYSTEM

#Brain (50) (50) (50) 49)
Granular cell tumor, NOS 1 (2%) 1 (2%) 1 (2%)
Granular cell tumor, malignant 1 (2%)

Astrocytoma 1 (2%)
Oligodendroglioma 1 2%)

*Spinal cord (50) (50) (50) (49)

Astrocytoma 1 (2%)

SPECIAL SENSE ORGANS
None

MUSCULOSKELETAL SYSTEM
None
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TABLE C1, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE AUGUST RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

BODY CAVITIES
*Mediastinum (50) (50) 50) (49)
Sarcoma, NOS, unclear primary or metast 1(2%)

ALL OTHER SYSTEMS
None

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 16 10 17 17
Moribund sacrifice 9 13 8 6
Terminal sacrifice 24 21 13 15
Dosing accident 1 2 3 7
Accidentally killed, NOS 4 9 4
Animal missexed 1

TUMOR SUMMARY

Total animals with primary tumors** 43 45 32 27
Total primary tumors 98 98 58 52
Total animals with benign tumors 40 43 32 27
Total benign tumors 88 88 49 42
Total animals with malignant tumors 8 8 7 5
Total malignant tumors 9 8 8 6
Total animals with secondary tumors# # 1 1
Total secondary tumors 1 1
Total animals with tumors uncertain--
benign or malignant 1 1 1 2
Total uncertain tumors 1 1 1 2
Total animals with tumors uncertain--
primary or metastatic 1 1
Total uncertain tumors 1 2

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL
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ALL OTHER SYSTEMS
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Leukemia, N
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Animal missexed

Trichloroethylene, NTP TR 273

Tissue examined microscopically
Required tissue not examined microscopically

Necropsy, no autolysis, no microscopic examination
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS: UNTREATED

CONTROL (Continued)
ANIMAL 212 27 2] 27 2 2o ¥ o1 2 2 21 &I 3[ 3 3[ 3 3] 3] 3[ 3] 3 3
NUMBER 6 6 71 71 7 7 7 8 8 8 8 9 9 o0 o o0 o o i 1 1 2 3] 3 4
1 8 0 3] 4 6 7 1 3 5 7 5 9 o 1 2 5 6 o 1 3 8 1 8§ 0
TOTAL:
WEEKS ON 11000 O of 17 "I 17 I I O I 1T I 1 [y LY TISSUES
STUDY 8 0 O 9 3 8 O o o O o 6 o o o 9 o & 7 9 o0 7 6 0 8 {TUMORS
6] 4] 4| 9 3| 8| 4] 4| 4| 4| 4 7] 4| 3] 4 8/ 4 5 7 2| 4 4] s 4| 3
Skin + + + N + + + + + + + + + + + + + + 4+ + + + N + + *50
Squamous cell carcinoma 1
Basal call carcinoma 1
Subcutaneous tissue + + + N + + + + 4+ + 4+ + + + + + + + + + + + N + + *50
Sarcoma, NOS X 1
Fibroma !
RESPIRATORY SYSTEM
Lungs and bronchi + 4+ + o+ o+ + o+ o+ + o+ o+ + + + o+ 50
Alveolar/bronchiolar adenoma 1
Trachea + + o+ + 4+ 4+ o+ 4+ + o+ o+ o+ o+ o+ o+ o+ + + + + - + o+ 49
Bonas marrow + + 4 4+ + + 4+ + 4+ + + + + 4+ 4+ + o+ o+ O+ + o+ o+ o+ 4+ 50
Spleen + - 4+ + + F o+ + + + o+ 4+ + o+ o+ + o+ o+ o+ o+ o+ o+ o+ 49
Lymph nodes + 0+ 4+ 4+ o+ o+ + o+ 4+ o+ o+ o+ o+ 4+ o+ o+ 4 48
Tiymus L N [
Heart + 4+ 4 4+ + + + 4+ + o+ + 4+ 4+ + o+ o+ o+ o+ o+ o+ o+ + + + 50
Carcinoma, NOS 1
Carcinoma, NOS, metastatic 1
DIGESTIVE SYSTEM
Salivary gland + o+ o+ o+ + F + 4+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 47
Liver O e S T S S S S S S SR SR A S e 50
Bile duct adenoma X 1
Bile duct + o+ + o+ + 4+ + o+ 4+ o+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN *50
Pancreas + 0+ 4+ + + + 4+ + 4+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 49
Esophagus + + 4+ + + + + 4+ o+ + + + o+ 4+ + o+ o+ o+ o+ + O+ o+ o+ o+ o+ 50
Stomac! + + + + + + 4+ + 4+ + o+ + o+ 4+ o+ + o+ o+ o+ o+ o+ 50
Small intestine LR . R R T T I S N T T S S e I T S A 49
Large intestine + + + 4+ + + + 4+ + 4+ 4+ 4+ + 4+ + o+ o+ o+ o+ o+ o+ o+ + o+ o+ 49
URINARY SYSTEM —
Kidney + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ + o+ o+ o+ o+ o+ o+ 4+ 50
Urinary bladder + + + + + + + o+ 4+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
Transitional cell papilloma X 1
ENDOCRINE SYSTEM
Pituitary + + + + + - + 4+ 4+ + + - + + + + - + + + + + + + 4+ 46
Adenoma, NOS X X X X X X X X 15
Chromophobe adenoma L
Adrenal + + + -+ 4+ + + 4+ 4+ 4+ + + o+ + o+ + o+ o+ o+ o+ 4+ o+ o+ 49
Cortical adenoma X X X 8
Pheochromocytoma X X X X X X X X X 16
Thyreid = .. + = + + + + + + + + o+ o+ + o+ 4+ o+ o+ o+ o+ + + o+ o+ 49
C-coll adenoma X X 3
Parathyroid L B S I A S R T S T S R S R e . 40
Pancreatic islets + + + + + + + + + + + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Islet cell adenoma X X 5
Mammary gland N + + NN + 4+ + + 4+ + + + + + + 4+ + N + + N N + + *50
Fibroadenoma 1
Testis + + + + 4+ o+ o+ o+ o+ + + + o+ o+ 4+ 4+ + o+ o+ o+ o+ o+ 50
Interstitial cell tumor X X X X X X X X X X X X X X X X X 38
Prostate + + + + + + + + 4+ + + + + + + + + + + + + + + + o+ 50
Preputial/clitoral gland N NN NNNDNNDNNNDNNNNNIDNNNNNNNNNN *50
Agenoma, NOSs 1
NERVOUS SYSTEM
Brain + 0+ o+ 4+ + o+ o+ o+ o+ 4+ + o+ 4+ + o+ o+ o+ + o+ o+ o+t 50
Granular cell tumor, NOS X 1
Oligodendroglioma X 1
Spinal cord + + + + + 4+ + + + + + + o+ + + + + + + + + + N + *50
Astrocytoma X 1
Multiple organs, NOS N NN NNDNNNNNNNNNNNDNNNNDNNNNNNN *50
Malignant lymphoma, histiocytic type X 1
Leukemia, Nog 2

* Animals necropsied
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS: VEHICLE CONTROL
(Continued)

ANIMAL 21 2] 2] 21 27 2T 2] 27 2 2 2 2] 2[ 2] 2T 3 3 3 3]
NUMBER 20 2| 8 3 4 4| 4/ 4/ 4 s e 7 7/ 8 8 9 9 o o 1 8 3 3 3 3
2| 5 4 7 8 4 71 8 9 4 o 8 9 8 9 2| 6 4 8 8 3 4 5 8 7
TOTAL:
WEEKS ON [VIEY o O Of I O O o O I ITO0 o I I OIr Iy oI I I IT T 'ISSUES
STUDY S 8 8 6 9o 8 o 9 5 7 7 8 of o 8 o of o o o of o o o o ‘UMORS
0 9 8 S5 8 3| 4 5 7 8 86 6 1 3 8 9 4] 4 4 4 31 4 4 4 4
RESPIRATORY SYSTEM
Lungs and bronchi + + + + o+ + o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ 50
Sarcoma, NOS, metastatic 1
Trachea -+ + + + + + o+ o+ o+ o+ o~ 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 48
Bone marrow + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ 50
Spleen + o+ + o+ + o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Limph nodes + + = 4+ + 4+ + + - + + + + + + + + + + + + + + + o+ 45
Thymus T e T 1
CIRCULATORY SYSTEM
Heart + + o+ + 4+ o+ o+ o+ + o+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Salivary gland + + + + + + + + + + + + o+ + + + + + + o+ + + o+ o+ o+ 50
Liver + + + 4+ + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ + o+ + o+ o+ o+ o+ 50
Bile duct + + + + + + + + + + + + + + + 4+ 4+ 4+ 4+ + + + + 4+ o+ 50
Gallbladder & common bile duct N NN NNNNNNNNNNNNNNNNNNNNNN *50
Pancreas + + + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ 50
Esophagus + + + + 4+ o+ o+ + =+ o+ o+ -+ o+ o+ o+ + o+ + o+ o+ 48
Stomac: + o+ + + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Squamous cell papilloma 1
Small intestine + + + -+ + + + + + =+ 4+ F o+ 4+ o+ + o+ + + + o+ o+ o+ 48
Large intestine + + o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Kidney + + + + + + + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ + o+ 50
Urinary bladder + + + + + + + + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Transitional cell papilloma X 1
Transitional cell carcinoma 1
ENDOCRINE SYSTEM
Pituitary o+ - =+ o+ o+ o+ o+t o+ - o+ 4 + + + + + + + o+ o+ o+ 44
Carcinoma, NOS X X X 3
Adenoma, NOS X X X X X X X X 23
Adrenal + + + + + + + + + + + o+ + o+ + o+ o+ 4+ + + o+ o+ o+ 50
Cortical adenoma X X X 5
Pheochromocytoma X X X 10
Neurilemoma 1
Thyroid + + + + + F+ + o+ + 4+ 4+ =+ o+ o+ -+ o+ + 4+ 4+ o+ 4+ o+ 4+ 46
C-cell adenoma X 7
C-cell carcinoma X 1
Parathyroid - 4+ = - 4+ 4+t + - -+ =+ 4+ o+ -+ -+ o+ o+ = =+ = 26
Pancreatic islets + + o+ + + o+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ 50
Islet cell adenoma X X 5
Mammary gland N NNNN 4+ + N +#+N + NN + + N + + 4+ + + + + + + *50
Fibroadenoma X 1
Taestis + + + + + + + + + 4+ + + 4+ o+ o+ 4+ + + + o+ o+ o+ o+ 4+ 50
Interstitial cell tumor X X X X X X X X X X X X X X X 34
Prostate + 4+ + + + + + o+ + + + + + + + + + + £ + + F + o+ o+ 50
Preputial/clitoral gland N NNNNNNNNNNNNNNNNNNNNNNNN *50
Carcinoma, NOS X 1
NERVOUS SYSTEM
Brain + o+ + o+ + 4+ o+ o+ o+ o+ + + + + o+ + + o+ 4+ o+ o+ 4+ 50
Granular cell tumor, NOS 1
Astrocytoma 1
BODY CAVITIES
Mediastinum NNNNNNNNNNNNNNNNNNNNNNNNN *50
Sarcoma, NOS, unclear prim or metastat 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NNNNNNNNNNNNNNNINNNNNNNNN *50
Monocytic leukemia 1

* Animals necropsied
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE: LOW DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY

INTEGUMERTARY SYSTEM—

Skin
Squamous cell carcinoma
Subcutaneous tissue
Sarcoma, NOS
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Lﬂmph nodes
Thymus

+

+

+

+

+
]

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

P +++

4+ ++

++++

44+

1+ +

|+ ++
|+ ++

++++

P4+

| +++

+10+

4+

+4+++

i+ +

L+ ++

+A 4+

I+ ++

|+ 4+

+++

|+ ++

1+t

L+ +

I+ 4+

I +++

b+ +

CIRCULATORY SYSTEM
Heart

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

DIGESTIVE SYSTEM
Salivary gland
Liver
Neoplastic nodule
Bile duct
Gallbladder & common bile duct
Pancreas
Esophagus
Stomac:
Small intestine
Large intestine
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URINARY SYSTEM
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Squamous cell carcinoma
Tubular celi adenoma
Tubular cell adenocarcinoma
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ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Chromophobe adenoma
Adrenal
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
Parathyroid
Adenoma, NOS
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Prostate
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NERVOUS SYSTEM
Brain
Granular cell tumor, malignant

MUSCULOSKELETAL SYSTEM

Muscle
Hemangioma

+

+
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+
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+

+

+

+

+

+

+
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ALL OTHER SYSTEMS
Multiple organs, NOS
Malignant lymphoma, NOS

~Z
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS: LOW DOSE

(Continued)
ANTMAL 2 2 2 2 2 27 21 2 27 21 2 21 2 21 27 3 3 8 3 3[ 3 3
NUMBER 4 5 5 S5 6 6 6 7 7 7 8 8 9 9 9 9 O 1 i 2/ 2| 2 2 2 3
20 70 8 2 6 TI Ll 2 5 2 4 0 1 7 8 9 2 T O 2 4 5 6 0
i} TOTAL:
WEEKS ON o O O 1 of I O o I 1 10 O 1" o of of Of If If O] 0 |TISSUES
STUDY 2 8 8 3| o 6 6 .00 1 7 0o 0 3 o 6 8 o 1 & 2 9 o o 2/ 7 |TUMORS
T 9 9 1 4 5 2| 4 38 9 21 4 o 4 9 8/ 4/ 2 6 9 9 4 1 3 8
Skin + + + + + + o+ o+ o+ + + o+ + + + + + *50
Squamous cell carcinoma
Subcutaneous tissue + + + + + + + o+ + + o+ + + + + *50
Sarcoma, NOS X 1
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + o+ o+ + 4+ o+ + o+ F + + o+ o+ + + o+ + o+ o+ 50
Squamous cell carcinoma X 1
Trachea + 4+ + + + + o+ + -+ + o+ o+ + + + -~ + + + 4+ o+ - o+ 42
Bone marrow + + + + + 4+ 4+ + + o+ o+ + 4+ o+ o+ + + o+ o+ + - 4+ 49
Spleen + 0+ + + 4+ + 4+ + -+ + + 4+ o+ o+ o+ 4+ + o+ + o+ o+ o+ o+ o+ 48
Lymph nodes o+ + -+ + o+ o+ o+ o+ o+ o+ -+ -+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 43
Tﬂymus R e T 9
Heart o+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
DIGESTIVE SYSTEM
Salivary gland + + + + + + + + + + 4+ + 4+ + o+ o+ o+ + 4+ 4+ o+ o+ + o+ o+ 49
Liver o+ 4+ + + + + + o+ + o+ o+ o+ 4+ o+ O+ o+ o+ o+ o+ O+ O+ o+ o+t 50
Neoplastic nodule 1
Bile duct + + 4+ + 4+ 4+ + 4+ + + 4+ + + 4+ + 4+ + 4+ o+ o+ 4+ o+ o+ 4+ o+ 50
Gallbladder & common bile duct N NNNDNDNNNDNNNNNNNNNNNNNNN  + NN *50
Pancreas + 0+ + o+ o+ 4+ 4+ o+ o+ O+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ 49
Esophagus + + 4+ + + 4+ + + + + 4+ + o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ -+ 48
Stomac: + + + + 4+ + + + + 4+ 4+ + 4+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Small intestine + + + + +F + + + o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ 4+t o+ + -+ o+ 48
Large intestine + + + + + + + + + + + + + + + 4+ o+ o+ + + + o+ o+ o+ 50
Kidney + + + + + 4+ + + + 4+ + + 4+ + o+ + + 4+ o+ o+ 4+ 4+ o+ o+ o+ 50
Squamous cell carcinoma X 1
Tubular cell adenoma . 1
Tubular cell adenocarcinoma 1
Urinary bladder + 4+ + + + -+ + o+ + + -+ o+ o+ 4+ o+ o+ o+ o+ =+ 47
ENDOCRINE SYSTEM
Pituitary + o+ + + + + =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 41
Adenoma, NOS X X X X 6
Chromophobe adenoma 1
Adrenal + o+ + F o+ -+ o+ o+ o+ o+ o+ o+ + + + + + + + + o+ 49
Cortical adenoma X X X 3
Pheochromocytoma X 5
Pheochromocytoma, malignant 1
Thyroid + + + + + + + + o+ o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ -+ 44
Parathyroid + + + + - - - 4+ - + + + + -+ + - - + - o+ + - + 32
Adenoma, NOS X 1
REPRODUCTIVE SYSTEM
Mammary gland N + NN + NN + NNN + N 4 + NN NN + +4 NN *50
Fibroma 1
Testis + + + + + + + o+ o+ o+ o+ F o+ 4+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 4 50
Interstitial cell tumor X X X X X X X X X X X X X X X 30
Prostats + 0+ + o+ 4+ o+ o+ o+ o+ o+ 4 + + + + + + + 4+ o+ o+ 48
NErRVOUS SYSTEM
Brain + 4+ + 4+ + o+ 4+ + F 4+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ 50
Granular cell tumor, malignant X 1
MUSCULOSKELETAL SYSTEM —
Muscle + NN NDNDNNN+ NDNNNNNNNS+ N+ NNN + N *50
Hemangioma 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNDNNNNNNNNNNNNNNNNNNN *50
Malignant lymphoma, NOS 1

* Animals necropsied
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANTMAL 4 1 1 1 § 4 1 1 1 3 1 1 27 21 2 2] 2] 2] 2] 21 2] 2] 2] 2
NUMBER 4 81 5 5 6 6 6 8 9 9 9 o 9 of L1 2 2 3| 3 3 3 4 4 4 5
5 3 5 6 1 3 4 8 1 3 4 6 8 e 1 i 7 0o 1] 5 8 0o 2 5 1
WEEKS ON [ Y T] O O Of Of Of Of 0O 7T 1
STUDY 2 BI 0 (l)_[ 8 0 8 (1;] 71 o e 5 2 o 2 o o S5 3 3 1 0 0 T 6
1 7 4| 4 7| 8 2 4 2 4 e 8 9 7 9 5 6 5 0 2| 3 4 4| 3] 8
Subcutaneous tissue + + + + + + N + + + + + + + + + 8 + + + + + + + +
Sarcoma, N
Sarcoma, NOS, unclear primary or metastatic X
Fibroma X
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + + + + o+ o+ o+ o+ o+ o+ o+ + 4+ + + + + o+ o+
Trachea + + + + + = = + + + + - + + + + 8 + 4+ 4+ 4+ + 4+ + 4+
HEMATOPOIETIC SYSTEM
Bone marrow + + + + + + 4+ + + F + + + + + + 8+ 4+ o+ 4+ o+ o+ o+ 4+
Spleen + + + + + + + + + + + + + 4+ + + 85 + + + + + + 4+ o+
Lﬁmph nodes + + + + + - -~ 4+ - + — + + 4+ + + 8§ - -+ -+ 4+ + 4
Thymus + - - = = 4+ = = = = = = = - - =~ § - 4+ - 4 - - - -
CIRCULATORY SYSTEM
Heart + + + + + + 4+ + + + + + + 4+ + +£ 85 4+ + + + + + + +
DIGESTIVE SYSTEM
Salivary gland + 4+ + + + - + + + + + + + + + + 5 4+ + + + + + o+
Sarcoma, NOS, unclear primary or metastatic X
Liver + 4+ + 4+ + 4+ 4+ 4+ + F 4+ + = + + + 8 o+ o+ o+ o+ o+ o+ o+ o+
Neoplastic nodule
Bile duct + + + + + + + + + + + + ~ + + 4+ 8§ 4+ + + + + + + +
Gallbladder & common bile duct N NN NNNNNNNNNNNNNSNNNNNNNN
Pancreas + + + + + + + + + + + -~ 4+ 4+ + 4+ 8 4+ o+ o+ + o+ + 4+ o+
Esophaﬁus + + + + + + + + + + + =+ + + + 8 4+ + + + + 4+
Stomac + + + + 4+ + 4+ + + o+ F + + 8 4+ + o+
Papillome, NOS X
Small intestine + + + + + - + + 4+ + 4+ 4+ + + + £S5 4+ + - 4+ + + -~ +
Large intestine + + + 4+ + + 4+ + 4+ + + + + + 4+ + 8+ + + + -+
URINARY SYSTEM
Kidney + 4+ + + + + + + + + + + + + 8 + + + + + + + +
Tubular cell adenoma
Urinary bladder + + o+ o+ - - - 4+ o+ + + + o+ o+ + 4+ + 4+ + + - 4+
ENDOCRINE SYSTEM
Pituitary + — 4+ + 4+ 4+ + + + + + + + + S + 4+
Adenoma, NOS X
Adrenal + 0+ o+ o+ o+ -+ o+ o+ o+ 4 + + S + + -
Cortical adenoma X
Pheochromocytoma X
Pheockromocytoma, malignant
Thyroid + + + + - - + + - + S + + + + +
Parathyroid -+ 4+ + 4+ = - 4+ + o+ - - o+ + + 8§ 4+ + - + - + - -
Pancreatic islets + + + + 0+ + o+ - S + + + +
Islet cell adenoma
Mammary gland N NN + + NN + + NNNN + NNZSDNNN + + N + +
Adenoma, NOS X
Testis + + + + + + + + + + + + + 4+ 4+ 4+ 8 4+ + + + + + + +
Interstitial cell tumor X X X X X X X X X X X X
Prostate + + + + + + + + + + + + + 4+ + + 8 + 4+ + + + + + +
Preputial/clitoral gland N NNNNNNNNNNNNNNNGSNNNNNNNN
Carcinoma, N
NERVOUS SYSTEM
Brain + + + + + + + + + + + 4+ + + + + 5 o+ 4+ 4+ + o+ + o+ o+
Granular cell tumor, NOS
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNDNNNNNNNNGSNNNNNNNN
Malignant lymphoma, NOS X
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE AUGUST RATS: HIGH DOSE

(Continued)
"ANIMAL 2] & 2 2f o 21 2 7 o 21 3 3 3 33
NUMBER S| 5 5 5 6 8 6 6 8 8 9 9 o o i i i I 2 2 2{ 2 3 3 4
3 51 6 9 3 4 5[ 9 of e 3 4 8 7 4 5 6 9 1 3 7T 9 2 9 1
. ) TOTAL:
WEEKS ON 1Y 71 07 0 [y T 07 0 0] O T TISSUES
STUDY 0 o 2/ o 5 O of 8 9 o 4 6 2 8 o o of 4 5 8 5 0 7 O 0 TUMORS
4 4f 31 71 9 4 4] 9 9 4 7 9 8 5 4 8 4/ 5 0 1 9 4| 2| 4 4
Subcutaneous tissue *49
Sarcoma, NO 2
Sarcoma, NOS, unclear prim or metasta 1
Fibroma 1
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + 4+ + 4+ + + o+ + + + o+ o+ o+ o+ 49
Trachea + o+ - + + + + + + 4+ F =+ o+ o+ o+ -+ o+ o+ o+ 4+ 42
Bone marrow + 0+ + F + + 4+ + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Spleen + + F+ + 4+ 4+ 4+ o+ + + + + o+ F o+ + 4+ + + o+ o+ o+ 49
Limph nodes + + =~ + -+ o+~ - =+ + -+ -+ -+t -+ o+ 33
Thymus R T TR I T S T T IR 8
|
CIRCULATORY SYSTEM ;
Heart + 4+ + + + F o+ F+ + o+ 4+ + o+ o+ 4+ + o+ o+ o+ o+ o+ o+ o+ 49
Salivary gland + + + + 4+ + 4+ + 4+ + + 4+ -+ + -+ 4+ + + + 4+ o+ o+ o+ 46
Sarcoma, NOS, unclear prim or metasta 1
Liver + o+ + + + o+ F o+ + o+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ 4+ 48
Neoplastic nodule X 1
Bile duct + + + + + o+ o+ o+ o+ o+ + o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ 48
Gallbladder & common bile duct N NN NNINNNNNNNNNNNNNNNNNNNN *49
Pancreas + + + + + o+ + o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4 48
Esophagus + + o+ -+ + o+ o+ 4+ o+ o+ o+ o+t o+ o+ o+ o+ o+ o+ o+ o+ o+ 47
Stomacﬁu + + + + + + + + 4+ A+ A+ + o+ F o+ o+ o+ o+ o+ o+ F o+ o+ o+ 49
Papilloma, NOS 1
Small intestine + + + + + + + o+ + + + 4+ + - -+ + + o+ + + o+ o+ 4
Large intestine + 4+ 4+ + 4+ + + + F+ 4+~ + + + + =~ + =+ F+ + + - + + 44
URINARY SYSTEM
Kidney + o+ o+ o+ + o+ o+ 4 + o+ 4+ + + o+ o+ + o+ o+ o+ o+ o+ 49
Tubular cell adenoma X 1
Urinary bladder + -+ + + + + o+ + + + + + + o+ + + + o+ o+ 44
ENDOCRINE SYSTEM
Pituitary + o+ - - - o+ -+ + + - 4+ + o+ - -+ o+ + + + 41
Adenoma, NOS X X X 4
Adrenal + + + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ + o+ 47
Cortical adenoma X X X X $
Pheochromocytoma X 2
Pheochromocytoma, malignant X 1
Thyroid T R T S R T T R R - + + + + o+ + + 43
Parathyroid [+ + = = 4+ - = + 4+ + = - =~ - - - + - -~ - 4+ = - + - 24
Pancreatic islets + + + + + + + + + + + o+ o+ o+ o+ + o+ 4+ + + 48
Islet cell adenoma X 1
Mammary gland "N NNN + + N + NNN+ N +NNNNNS+INN + + N *49
Adenoma, NOS i 1
Testis e S T S T T N SR SR S S T SR SR SN S SN S S SR N S S R
Interstitial cell tumor X X X X X X X X X X X X X X 28
Prostate + = 4+ = 4+ + + + 4+ + + + + + + + + + + + -+ + o+ 48
Preputialiclitoral gland N NNNNNNDNNNNNNNNDNNNNDNNNNNNNNN *49
Carcinoma, N X 1
Brain + + + o+ + o+ 4+ o+ 4+ o+ F o+ o+ o+ A+ o+ o+ F ‘ 49
Granular ceil tumor, NOS X 1
ALL OTHER SYSTEMS —
Multiple organs, NOS N NN NNINNNNNNNNNNNNNNNNNNNN *49
Malignant lymphoma, NOS X 2

* Animals necropsied
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Subcutaneous Tissue: Sarcoma or Sarcoma, Unclear Primary or Metastatic

Overall Rates (a) 1/50 (2%) 0/50 (0%) 1/50 (2%) 3/49 (6%)
Adjusted Rates (b) 3.8% 0.0% 2.9% 15.0%
Terminal Rates (c) 0/24 (0%) 0/21 (0%) 0/13 (0%) 1/16 (6%)
Life Table Tests (d) P=0.033 P=0.440 P=0.064
Incidental Tumor Tests (d) P=0.032 P=0.519 P=0.050
Cochran-Armitage Trend Test (d) P=0.058
Fisher Exact Test P=0.500 P=0.117
Pituitary: Adenoma
Overall Rates (a) 16/46 (35%) 23/44 (52%) 7/41 (17%) 4/41 (10%)
Adjusted Rates (b) 55.5% 70.3% 34.9% 26.7%
Terminal Rates (¢) 11723 (48%) 12/21 (57%) 2/11 (18%) 4/15(27%)
Life Table Tests (d) P=0.001N P=0.069N P=0.002N
Incidental Tumor Tests (d) P<0.001N P=0.010N P<0.001N
Cochran-Armitage Trend Test (d) P<0.001N
Fisher Exact Test P=0.001N P<0.001N
Pituitary: Carcinoma
Overall Rates (a) 0/46 (0%) 3/44 (T%) 0/41 (0%) 0/41 (0%)
Adjusted Rates (b) 0.0% 14.3% 0.0% 0.0%
Terminal Rates (¢) 0/23 (0%) 3/21 (14%) 0/11 (0%) 0/15 (0%)
Life Table Tests (d) P=0.074N P=0.252N P=0.183N
Incidental Tumor Tests (d) P=0.074N P=0.252N P=0.183N
Cochran-Armitage Trend Test (d) P=0.042N
Fisher Exact Test P=0.134N P=0.134N
Pituitary: Adenoma or Carcinoma
Overall Rates (a) 16/46 (35%) 26/44 (59%) 7/41 (17%) 4/41 (10%)
Adjusted Rates (b) 55.5% 80.2% 34.9% 26.7%
Terminal Rates (c) 11/23 (48%) 15/21 (T1%) 2/11 (18%) 4/15(27%)
Life Table Tests (d) P<0.001N P=0.027N P<0.001N
Incidental Tumor Tests (d) P<0.001N P=0.002N P<0.001N
Cochran-Armitage Trend Test (d) P<0.001N
Fisher Exact Test P<0.001N P<0.001IN
Adrenal: Cortical Adenoma
Overall Rates (a) 6/49 (14%) 5/50 (10%) 3/49 (6%) 5/47 (11%)
Adjusted Rates (b) 23.5% 20.0% 20.4% 29.4%
Terminal Rates (¢) 5/24 (21%) 3/21(14%) 2/13 (15%) 4/16 (25%)
Life Table Tests (d) P=0.356 P=0.627N P=0.414
Incidental Tumor Tests (d) P=0.271 P=0.633N P=0.333
Cochran-Armitage Trend Test (d) P=0.533
Fisher Exact Test P=0.369N P=0.590
Adrenal: Pheochromocytoma
Overall Rates(a) 16/49 (33%) 10/50 (20%) 5/49 (10%) 2/47 (4%)
Adjusted Rates (b) 63.7% 41.0% 33.9% 12.5%
Terminal Rates (¢) 15/24 (63%) 7/21(33%) 4/13 (31%) 2/16 (13%)
Life Table Tests (d) P=0.039N P=0.455N P=0.049N
Incidental Tumor Tests (d) P=0.053N P=0.460N P=0.073N
Cochran-Armitage Trend Test (d) P=0.012N
Fisher Exact Test P=0.140N P=0.018N
Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates (a) 16/49 (33%) 10/50 (20%) 6/49 (12%) 3/47 (6%)
Adjusted Rates (b) 63.7% 41.0% 41.3% 18.8%
Terminal Rates (¢) 15/24 (63%) 7/21(33%) 5/13 (38%) 3/16 (19%)
Life Table Tests (d) P=0.090N P=0.602N P=0.104N
Incidental Tumor Tests (d) P=0.119N P=0.610N P=0.150N
Cochran-Armitage Trend Test (d) P=0.033N
Fisher Exact Test P=0.220N P=0.046N
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Thyroid: C-Cell Adenoma

Overall Rates (a) 3/49 (6%) 7/46 (15%) 0/44 (0%) 0/45 (0%)

Adjusted Rates (b) 13.0% 27.1% 0.0% 0.0%

Terminal Rates (¢) 3/23 (13%) 4/21 (19%) 0/13 (0%) 0/16 (0%)

Life Table Tests (d) P=0.005N P=0.041N P=0.030N

Incidental Tumor Tests (d) P=0.005N P=0.035N P=0.030N

Cochran-Armitage Trend Test (d) P=0.001N

Fisher Exact Test P=0.007N P=0.007N
Thyroid; C-Cell Adenoma or Carcinoma

Overall Rates (a) 3/49 (6%) 8/46 (17%) 0/44 (0%) 0/45 (0%)

Adjusted Rates (b) 13.0% 31.4% 0.0% 0.0%

Terminal Rates (c) 3/23(13%) 5/21 (24%) 0/13 (0%) 0/16 (0%)

Life Table Tests (d) P=0,003N P=0.027N P=0.018N

Incidental Tumor Tests (d) P=0.003N P=0.023N P=0.018N

Cochran-Armitage Trend Test (d) P<0.001IN

Fisher Exact Test P=0.003N P=0.003N
Pancreatic Islets: Islet Cell Adenoma

Overall Rates (a) 5/49 (10%) 5/50(10%) 0/49 (0%) 1/48 (2%)

Adjusted Rates (b) 19.8% 22.0% 0.0% 6.3%

Terminal Rates (c) 4/24 (17%) 4/21 (19%) 0/13 (0%) 1/16 (6%)

Life Table Tests (d) P=0.079N P=0.088N P=0.181N

Incidental Tumor Tests (d) P=0.094N P=0.098N P=0.210N

Cochran-Armitage Trend Test (d) P=0.040N

Fisher Exact Test P=0.030N P=0.112N
Testis: Interstitial Cell Tumor

Overall Rates (a) 36/50 (72%) 34/50 (68%) 30/50 (60%) 26/49 (53%)

Adjusted Rates (b) 97.2% 97.1% 96.7% 100.0%

Terminal Rates (¢c) 23/24 (96%) 20/21 (95%) 12/13 (92%) 16/16 (100%)

Life Table Tests (d) P=0.279 P=0.049 P=0.385

Incidental Tumor Tests (d) P=0.129 P=0.055 P=0.179

Cochran-Armitage Trend Test (d) P=0.078N

Fisher Exact Test P=0.267TN P=0.094N

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE C4. SUMMARY OF THE INCIDENCE NONNEOPLASTIC LESIONS OF MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 49
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 49

INTEGUMENTARY SYSTEM

*Subcutaneous tissue (50) (50) (50) 49)
Hemorrhage 1 (2%)
Abscess, chronic 1 (2%) 1 (2%)

RESPIRATORY SYSTEM

*Tracheal lumen (50) (50) (50) (49)
Hemorrhage 1 (2%) 1 (2%)

#Trachea (49) (48) (42) (42)
Inflammation, acute 1 (2%)

Foreign material, NOS 2 (4%) 1 (2%) 2 (5%) 3 (T%)

#Tracheal submucosa (49) (48) (42) 42)
Hemorrhage 1 2%)

#Lung (50) (50) (50) (49)
Aspiration, foreign body 1 2%)

Emphysema, alveolar 2 (4%)
Congestion, NOS 3 (6%) 8 (16%)
Edema, NOS 1 (2%) 4 (8%)
Hemorrhage 2 (4%) 4 (8% 13 (26%) 12 (24%)
Inflammation, NOS 2 (4%) 1 (2%) 2 (4%)

Inflammation, focal 4 (8%) 7 (14%) 1 (2%) 2 (4%)
Inflammation, multifocal 1 (2%) 2 4%) 1 (2%) 1 (2%)
Inflammation, interstitial 1 (2%)

Pneumonia, aspiration 1 (2%)

Bronchopneumonia, acute 3 (6%) 1 (2%) 1 (2%)
Inflammation, acute 4 (8%) 1 (2%) 2 (4%) 5 (10%)
Inflammation, acute/chronic 1 2%)

Inflammation, chronic 1 (2%) 3 (6%) 1 (2%)
Pneumonia, interstitial chronic 1 (2%)
Inflammation, chronic focal 1 (2%) 4 (8%) 4 (8%) 2 (4%)
Inflammation, granulomatous 5 (10%) 4 (8%) 2 (4%) 3 (6%)
Inflammation, granulomatous focal 6 (12%) 19 (38%) 16 (32%) 12 (24%)
Foreign material, NOS 2 (4%) 3 (6%) 10 (20%) 8 (16%)
Alveolar macrophages 1 (2%)

#Lung/alveoli (50) (50) (50) (49)
Hemorrhage 1 (2%) 1 (2%)

HEMATOPOIETIC SYSTEM

#Bone marrow (50) (50) (49) (49)
Hyperplasia, granulocytic 1 (2%)

#Spleen 49 (50) (48) (49)
Congestion, NOS 2 (4%) 2 (4%)
Hemorrhage 1 (2%)

Hyperplasia, lymphoid 1 (2%)
Hematopoiesis 6 (12%) 5 (10%) 2 (4%) 8 (16%)

#Lymph node (48) (45) 43) (33)
Congestion, NOS 2 (5%)

#Pancreatic lymph node (48) (45) (43) 33)
Hemorrhage 1 (2%)

#Mesenteric lymph node (48) (45) (43) (33)
Congestion, NOS 2 (6%)
Hemorrhage 1 2%) 2 (5%) 2 (6%)

#Liver (50) (50) (50) (48)
Hematopoiesis 1 (2%)
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TABLE C4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)
#Thymus (6) 1)
Hemorrhage
Karyorrhexis

(8)
(22%) 1 (13%)
(11%)

—
—-0 2

CIRCULATORY SYSTEM

#Heart (50) (50) 50 (49)
Mineralization 1 2%)
Hemorrhage 1 (2%)
Inflammation, focal (2%)
Inflammation, chronic (2%) 1 (2%)
Inflammation, chronic focal (2%) 1 (2%)
Fibrosis, focal (2%)
Degeneration, NOS 1 (2%)

#Myocardium (50) (50) (50) (49)
Degeneration, NOS 1 (2%)

#Endocardium (50) (50) (50) (49)
Hyperplasia, focal 1 (2%)

*Pulmonary artery (50) (50) (50) (49)
Calcification, focal 1 (2%) 1 (2%) 1 (2%)

.t e gt

DIGESTIVE SYSTEM

#Salivary gland “n (50) (49) (46)
Inflammation, chronic focal 1 (2%)
Atrophy, focal 2 (4%) 1 (2%)

#Liver (50) (50) (50) (48)
Congestion, NOS 1 (2%) 1 (2%)
Congestion, passive 1 (2%)
Congestion, acute passive 1 2%)
Hemorrhage 1 2%)

Inflammation, NOS 1 (2%)

Inflammation, focal

Inflammation, acute 1 (2%)
Inflammation, chronic

Inflammation, granulomatous focal

Fibrosis, focal

Necrosis, focal 3 (6%)
Necrosis, diffuse

Necrosis, hemorrhagic (2%)
Necrosis, central 3 (6%)
Necrosis, peripheral

Metamorphosis, fatty 9 (18%)
Lipoidosis

Cytoplasmic change, NOS
Basophilic cyto change
Focal cellular change 2

Eosinophilic cyto change

Clear cell change 6

Cytologic alteration, NOS 1 (2%) 1 (2%)
Hepatocytomegaly 2

#Liver/centrilobular (50) (50) (50) (48)
Necrosis, NOS 1 (2%)

Necrosis, hemorrhagic 1 (2%)
Metamorphosis, fatty 1 (2%)

#Liver/hepatocytes (50) (50) (50) (48)
Necrosis, NOS 1 (2%)

N

(4%)

(2%)
(2%)
(2%)
(10%)
(2%)

(8%) 2 (4%)
(2%)

—
— R
— — N bt

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

1 2%)

N Ll

(4%) 1 2%
1 2%
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TABLE C4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Bile duct (50) (50) (50) (48)
Inflammation, chronic 1 (2%) 4 (8%) 1 (2%)

Inflammation, chronic focal 1 (2%)
Fibrosis 1 (2%)
Sclerosis 1 (2%)
Hyperplasia, NOS 5 (10%) 6 (12%) 1 (2%)
Hyperplasia, focal 1 (2%)

#Pancreas 49) 50 (49) (48)
Hemorrhage 1 2%) 1 (2%) 1 (2%)

Inflammation, focal 1 2%)
Inflammation, acute focal 1 (2%)

Atrophy, NOS 1 (2%)

Atrophy, focal 2 (4%) 1 (2%) 2 (4%) 4 (8%)

#Pancreatic acinus 49) (50) 49) (48)
Atrophy, NOS 20 (41%) 2 (4%) 2 (4%)

Atrophy, focal 12 (24%) 29 (58%) 17 (35%) 13 (27%)
Atrophy, diffuse 1 (2%) 3 (6%) 2 (4%)

*Esophageal lumen (50) 50 (50) (49)
Hemorrhage 1 (2%) 2 (4%) 2 (4%) 2 (4%)

#Esophagus (50) (48) (48) 47)
Dilatation, NOS 2 (4%)

Inflammation, interstitial 1 (2%)
Inflammation, acute 1 (2%)
Inflammation, granulomatous 1 (2%)

#Stomach (50) (50) (50) (49)
Edema, NOS 1 (2%)
Inflammation, acute/chronic 1 (2%)

#Gastric mucosa (50) (50) (50) 49)
Erosion 1 (2%)

Hyperkeratosis 1 (2%)

#Gastric submucosa (50) (50) (50) (49)
Inflammation, focal 1 2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, granulomatous 2 (4%)
#Forestomach (50) (50) (50) (49)
Ulcer, NOS 1 (2%)
Inflammation, acute/chronic 1 (2%)
Degeneration, NOS 1 (2%)
Hyperplasia, epithelial 5 (10%) 1 (2%)
Hyperkeratosis 2 (4%) 1 (2%)

#Colon (49) (50) (50) (44)
Hemorrhage 1 (2%)

Parasitism 2 (4%) 1 (2%) 1 2%)

*Rectum (50) (50) (50) (49)
Ulcer, acute 1 (2%)

URINARY SYSTEM

#Kidney (50) (50) (50) (49)
Mineralization 1 (2%)

Cast, NOS 1 (2%) 2 (4%)
Hydronephrosis 1 2%) 1 (2%)

Cyst, NOS 2 (4%) 3 (6%) 1 (2%)
Inflammation, chronic focal 2 (4%) 1 (2%)

Nephropathy 43 (86%) 47 (94%) 32 (64%) 36 (73%)
Nephropathy, toxic 10 (20%) 31 (63%)
Infarct, healed 1 (2%)

Pigmentation, NOS 1 (2%)

Cytomegaly 46 (92%) 46 (94%)
Hyperplasia, tubular cell 1 (2%)
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TABLE C4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

URINARY SYSTEM (Continued)

#Kidney/tubule (50) (50) (50) (49)
Dilatation, NOS 1 (2%) 1 (2%)
Degeneration, NOS 1 (2%) 1 (2%) 1 (2%)
Atypia, NOS 1 (2%) 1 (2%)

#Kidney/pelvis (50) (50) (50) (49)
Hyperplasia, epithelial 3 (6%) 1 2%)

#Urinary bladder (50) (50) (47 (44)
Hemorrhage 1 2%) 1 (2%)

#Urinary bladder/mucosa (50) 50 47 (44)
Hyperplasia, papillary 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (46) (44) (41) (41)
Cyst, NOS 3 (T%) 1 (2%)

Hemorrhage 1 (2%)
Hyperplasia, NOS 1 (2%)

Hyperplasia, focal 2 (4%) 2 (5%) 4 (10%) 1 (2%)
Angiectasis 2 (4%) 1 (2%)

#Adrenal (49) (50) (49) 47
Congestion, NOS 1 (2%)

Inflammation, focal 1 (2%)
Inflammation, chronic focai 1 (2%)

Necrosis, cortical 1 (2%)
Lipoidosis 1 (2%)

#Adrenal cortex (49) (50) (49) 4T
Lipoidosis 2 (4%) 1 (2%)

Focal cellular change 1 (2%)
Hyperplasia, NOS 1 (2%)
Hyperplasia, focal 4 (8%)

#Adrenal medulla (49) (50) (49) 47
Cytomegaly 1 2%)

Hyperplasia, NOS 1 (2%) 1 (2%) 1 (2%)
Hyperplasia, focal 3 (6%) 1 (2%) 2 (4%) 1 (2%)

#Thyroid (49) (46) (44) 45)
Follicular cyst, NOS 1 (2%)

Inflammation, granulomatous focal 1 (2%)
Hyperplasia, C-cell 1 (2%) 3 (7%

#Pancreatic islets (49) (50) (49) (48)
Hyperplasia, NOS 1 2%)

Hyperplasia, focal 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) 50 (49)
Pigmentation, NOS 1 (2%)
Hyperplasia, NOS 1 (2%) 1 2%

Lactation 2 (4%) 3 (6%) 1 (2%) 1 (2%)

#Prostate (50) (50) (48) (46)
Edema, NOS 1 (2%)
Hemorrhage 1 (2% 1 (2%)
Inflammation, NOS 1 (2%)

Inflammation, focal 2 (4%)

Inflammation, acute 1 2%) 1 (2%)
Inflammation, acute focal 1 (2%)

Inflammation, acute/chronic 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, chronic focal 1 2%) 2 (4%) 1 (2%)

Fibrosis, focal 1 (2%)
Hyperplasia, epithelial 1 (2%)
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TABLE C4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM (Continued)

#Prostatic duct (50) (50) (48) (46)
Polyp, NOS 1 (2%)

*Seminal vesicle (50) (50) (50) 49)
Hemorrhage 1 (2%)
Inflammation, NOS 1 (2%)

#Testis 50) (50) (50) (49)
Edema, interstitial 1 (2%)

Hemorrhage 1 (2%) 1 2%)
Fibrosis, diffuse 1 2%)

Degeneration, NOS 1 (2%) 2 (4%)
Syncytial alteration 1 (2%)
Atrophy, NOS 5 (10%) 11 (22%) 5 (10%) 5 (10%)
Atrophy, diffuse 1 (2% 1 (2%)

Hyperplasia, interstitial cell 7 (14%) 9 (18%) 6 (12%) 10 (20%)

#Testis/tubule (50) (50) (50) 49)
Degeneration, NOS 1 (2%)

Atrophy, focal 1 (2%) 1 (2%)
NERVOUS SYSTEM

#Brain/meninges (50) (50) (50) (49)
Fibrosis 1 (2%)

#Brain (50) (50) (50) (49)
Hydrocephalus, internal 1 (2%) 2 (4%)

Cyst, NOS 1 (2%)
Hemorrhage 1 (2%) 2 (4%)
SPECIAL SENSE ORGANS

*Harderian gland 50) (50) (50) (49)
Inflammation, focal 1 (2%)
Inflammation, chronic 1 (2%

Inflammation, chronic focal 2 (4%)

*Middle ear (50) (50) 50 (49)

Inflammation, acute suppurative 1 2%
MUSCULOSKELETAL SYSTEM

*Muscle of neck (50) (50) 50 (49)

Inflammation, granulomatous 1 (2%)
BODY CAVITIES

*Mediastinum (50) (50) (50) (49)

Inflammation, acute suppurative 1 (2%)
ALL OTHER SYSTEMS

*Multiple organs (50) (50) (50) (49)
Hemorrhage 1 (2%)

Inflammation, hemorrhagic 1 (2%)

Adipose tissue
Inflammation, NOS 1
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TABLE C4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

SPECIAL MORPHOLOGY SUMMARY
Animal missexed/no necropsy 1
Auto/mecropsy/histo perf 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microsopically.
# Number of animals examined microscopically at this site
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE AUGUST RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR} CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 50

INTEGUMENTARY SYSTEM

*Skin (50) (50) (50) (50)
Squamous cell carcinoma 1 2%)
Malignant melanoma 1 2%)
*Subcutaneous tissue (50) (50) (50) (50)
Sarcoma, NOS . 1 (2%) 1 (2%)

RESPIRATORY SYSTEM

#Lung (50) (50) (50) (50)
Undifferentiated carcinoma, metastatic 1 (2%)
Squamous cell carcinoma, metastatic 1 2%)
Alveolar/bronchiolar adenoma 1 2%)
Sarcoma, NOS, metastatic 1 (2%)

HEMATOPOIETIC SYSTEM

*Multiple organs . (50) (50) (50) (50)
Malignant lymphoma, NOS 2 (4%)
Leukemia, NOS 1 (2%) 1 (2%)
Monocytic leukemia 2 4%)
#Liver (50) (48) (48) (50)
Leukemia, NOS 2 (4%)

CIRCULATORY SYSTEM
None

DIGESTIVE SYSTEM
#Liver (50) (48) (48) (50)
Neoplastic nodule 2 (4%)

URINARY SYSTEM

#Kidney (50) (49) (48) (50)
Tubular cell adenoma 1 (2%) 2 (4%)
Tubular cell adenocarcinoma 2 (4%)
Sarcoma, NOS, metastatic 1 (2%)

ENDOCRINE SYSTEM

#Pituitary 49) (49) 47 (43)
Adenoma, NOS 42 (86%) 32 (65%) 26 (55%) 18 (42%)
Chromophobe adenoma 3 (6%)
Meningioma 1 (2%)

#Adrenal (50) (48) (48) (50}
Cortical adenoma 4 (8%) 6 (13%) 6 (13%) 5 (10%)
Cortical carcinoma 1 2%)
Pheochromocytoma 6 (12%) 9 (19%) 2 (4%)

#Thyroid (50) (49) (49) (50)
Follicular cell adenoma 1 (2% 2 (4%)
C-cell adenoma 3 (6%) 1 (2%)

C-cell carcinoma 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE AUGUST RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Pancreatic islets (50) (49) (48) (48)
Islet cell adenoma 1 (2%) 1 (2%) 1 (2%)
Islet cell carcinoma 1 (2%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (50)
Undifferentiated carcinoma 1 (2%)
Adenoma, NOS 3 (6%) 4 (8%) 4 (8%)
Adenocarcinoma, NOS 1 2%) 1 (2%)
Fibroma 1 (2%) 2 (4%)
Fibroadenoma 13 (26%) 10 (20%) 8 (16%) 4 (8%)
*Clitoral gland (50) 50 (50) (50)
Carcinoma, NOS 1 (2%)
#Uterus (50) (49) (48) (49)
Sarcoma, NOS 2 (4%) 1 (2%)
Leiomyosarcoma 1 (2%)
Endometrial stromal polyp 1 (2%) 3 (6%)
Carcinosarcoma 1 (2%)
#Ovary 49) 47 47 (46)
Luteoma 1 (2%)

NERVOUS SYSTEM

*Peripheral nerve (50) (50) (50) (50)
Neurofibrosarcoma 1 (2%)

#Brain (50) 49 (50) 50
Granular cell tumor, NOS 1 (2%) 1 (2%) 1 (2%) 1 (2%)
Granular cell tumor, malignant 1 (2%) 2 (4%)

Ependymoma 1 (2%)
Astrocytoma 1 (2%)

SPECIAL SENSE ORGANS
None

MUSCULOSKELETAL SYSTEM
None

BODY CAVITIES
None

ALL OTHER SYSTEMS

*Multiple organs (50) (50) (50} (507
Adenoma, NOS 1 (2%)

Thigh
Sarcoma, NOS 1
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE AUGUST RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 4 4 5 6
Moribund sacrifice 20 22 13 i
Terminal sacrifice 26 23 26 24
Dosing accident 1 3 6
Accidentally killed, nda 1
Accidentally killed, NOS 2 7

TUMOR SUMMARY

Total animals with primary tumors** 45 43 35 29
Total primary tumors 81 79 69 39
Total animals with benign tumors 44 40 32 24
Total benign tumors 73 70 56 29
Total animals with malignant tumors 5 6 11 9
Total malignant tumors 7 6 12 9
Total animals with secondary tumors# # 2 1
Total secondary tumors 3 1
Total animals with tumors uncertain--
benign or malignant 1 3 1 1
Total uncertain tumors 1 3 1 1

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

# Number of animals examined microscopically at this site

# # Secondary tumors; metastatic tumors or tumors invasive into an adjacent organ
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

ANTMAL 3] 3 4] 4] 4] 4] 47 4 4 4 4] 4 4
NUMBER 4 4 5 5| 5 S5 5 € 7 7 7 8 8 9 1 i 1 2 2 2 38| 3 3 3 4
2l 6 L 3 4/ 5 7 O of s 9o 8 21 6 4/ 7 9 2 4 e i 3[ 5/ 9 o
WEEKS ON [\) I I of 1 il 1 L 1p Ayl 11 [
STUDY O S5 9 9 3 8 9 8 0O o o 9 O 0 o o o O O O o o 0 8 8
4 2| 4] 2| 6 Of 6 T O 4 4 T 4 4 4| 4 4 4] 4] 4| 4 4 4 9 0
INTEGUMENTARY SYSTEM
Skin + + 4+ + + o+ + + o+ + +
Squamous cell carcinoma
Subcutaneous tissue
Sarcoma, NOS
RESPIRATORY SYSTEM
Lungs and bronchi + o+ + + 4+ + + + + 4+ + F o+ o+ o+ + + + o+ 4+ o+ 4+ o+ o+
Squamous cell carcinoma, metastatic
Sarcoma, NOS, metastatic
Trachea + + + + + o+ o+ + 4+ + F o+ o+ A+ o+ o+ o+ o+ o+ o+ o+ o+ o+
HEMATOFOIETIC SYSTEM
Bone marrow + o+ + 4+ + + + o+ o+ o+ + F F o+ o+ 4+ o+ + A+ o+ o+ + o+ o+
Spleen + o+ + + 4+ o+ o+ o+ o+ F F F o+ o+ o+ o+ o+ + o+ o+ o+ + o+ o+
Limph nodes L e O R N T I T T e
Thymus R T T e T B T T SR
Heart + o+ F o+ o+ + o+ o+ o+ o+ + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Salivary gland L R R R . T T T S S SR IR R S R T S S
Liver + o+ F F F o+ F o+ o+ + o+ o+ o+ o+ + o+ o+ o+ 4+ o+ o+ o+ o+
Bile duct + + + 4+ + + + 4+ + + + + + + + + + + + + + o+ o+ o+ o+
Gallbladder & common bile duct N NNNNDNNNNNDNNNNNNNNNNNNNNNN
Pancreas L I T e . . L e S N R S A L S 2
Esophagus LI IR T TR S R S N T A S S T T S
Stomac. LA I N T T T TR R T T S I T T A S 2
Small intestine + o+ + + -+ 4+ 4+ o+ o+ o+ o+ o+ E o+ o+ o+ o+ o+ o+ o+ o+t
Large intestine + + + + 4+ + + + + + F + + + + o+ + o+ o+ + o+ o+ o+ o+ o+
Kidney + + F + + + + + + + + + + + + o+ + o+ o+ o+ o+ o+
Sarcoma, NOS, metastatic
Urinary bladder + + o+ + o+ + + 4+ + + + + + + o+ o+ + + o+ - o+
ENDOCRINE SYSTEM
Pituitary + = 4+ 4+ 4+ + + + + + + + + + + + + + + + + + o+ + 4+
Adenoma. NOS X X X X X X XXX XX X XX X X X XX X X X
Adrenal + F + 4+ 4+ 4+ + o+ o+ o+t A+ o+ o+ o+t
Cortical adenoma X X
Pheochromocytoma X X X
Tll;yroid L S S I S e + + + + + + o+ o+ + 4+ o+ o+ o+
ollicular cell adenoma X
Parathyroid L e e T D R S + + o+ o+ o+ o+ o+ o+ o+ =
Pancreatic islets + + + + + + + + + + + + + o+ + o+ A+ + 4+ +
Islet coll adenoma
REPRODUCTIVE SYSTEM
Mammary gland + + 4+ + N 4+ + + + + + + + + + + + + + + + 4+ + + 4+
Adenoma, NOS X
Fibroma
Fibroadenoma X X X X
Uterus + o+ o+ + 4+ o+ F o+ o+ F e+ o+ o+ o+ + + + +
Sarcoma, NOS X
Endometrial stromal polyp
Carcinosarcoma
Ovary + 0+ + 4+ o+ F F o+ + + o+ o+ o+ o+ o+ o+ o+ o+ -
NERVOUS SYSTEM
Brain L T S S S S S I S S T T T S S R
Granular cell tumor, NOS X
Granular cell tumor, malignant X
ALL OTHER SYSTEMS
Multiple organs, NOS N NNNNINDNNNNNNNDNNNNNNNNNNNNN
Adenoma, NOS X
Thigh, NO$
Sarcoma, NOS
+. Tissue examined microscopicaily . No tissue information submitted
—: Required tissue not examined microscopically C: Necropsy, no histology due to protocol
X: Tumorincidence A: Autolysis
N: Necropsy, no autolysis, no microscopic examination M: Animal missing
S: Animal missexed B: No necropsy performed
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS: UNTREATED
CONTROL (Continued)

ANIMAL 4 4] 4 4] 4] 4] 4] 4] 4 4] 47 4] 4 5] 5[ 5 5 B[ B 5 5[ 5] 3 B 3
NUMBER 4 4| 5 S 6 6 7 7 T 7y 7 9% 9 0 o o0 o 0 i 1 2 2| 3 8 4
4 8 3] 9 3] 5 1 3 5 8 9 4 7 1 5 6 7 8 o0 3 2 7 2 4 2
TOTAL:
WEEKS ON Ir—orof o 1 17117 10 1T 0O 0 1T o I 171 170 I 0 TISSUES
STUDY 0 5; 5 9 O O o o O 6 O 9 9 9 0 o o 6 0 O 0O O 9o o € TUMORS
4 3| 8] 2| 3| 83{ 4 4| 4| 5| 4] T TV 50 4| 4 4] 7 4] 4] 3 4| 3/ 4| 8

Skin + + + + + + + + o+ + + + + + + + + *30
Squamous cell carcinoma X 1

Subcutaneous tissue + + + 4+ + + *50
Sarcoma, NOS X 1

RESPIRATORY SYSTEM

Lungs and bronchi + + + o+ 4+ 4+ + 4+ 4+ + o+ + o+ 4+ o+ + + o+ o+ + o+ 4+ 50
Squamous cel] carcinoma, metastatic X 1
Sarcoma, NOS, metastatic X 1

Trachea L T A R A S + + + + + + F + + o+ o+ o+ o+ 50

Bone marrow + F +F + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ 4+ 4 50

Spleen + + + 4+ + + o+ o+ 4+ 4+ + o+ + 4+ A+ + o+ 4+ o+ o+ o+ o+ o+ o+ 50

Limph nodes + o+ - 4+ F 4+ o+ o+ =+ o+ o+ o+ 4+ + o+ o+ o+ + 4+ o+ o+ o+ o+ 47

Thymus e S e e e S e R 0

Heart + o+ o+ + o+ o+ o+ o+ + o+ o+ o+ o+ + o+ o+ 4+ 50

Salivary gland + + + + + F o+ + 4+ o+ + o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ + 50

Liver + 0+ o+ + o+ o+ o+ o+ o+ 4+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ 50

Bile duct + + + + + + + + + + + + + + + + o+ + + F F o+ o+ o+ o+ 50

Gallbladder & common bile duct N NN NDNNIDNNNNNNNNNNDNNNNNNNNNN *30

Pancreas + + + 4+ +F o+ o+ 4+ o+ o+ o+ F o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4 50

Esophagus + 0+ + + + + + + o+ + 4+ o+ o+ + + o+ 4+ + 4+ 4+ 50

Stomac + o+ + + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 50

Small intestine + + 4+ + + F o+ o+ 4+ o+ o+ + o+ o+ o+ o+ o+ + o+ o+ o+ o+ A+ 49

Large intestine + + + + + o+ o+ o+ 4+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 350

URINARY SYSTEM

Kidney + + + + o+ + + + + + 4+ + o+ 4+ + + + + 0+ 50
Sarcoma, NOS, metastatic X 1

Urinary bladder + + = + o+ 4+ o+ + o+ o+ + o+ o+ o+ + + + o+ + 48

ENDOCRINE SYSTEM

Pituitary + + + 4+ + 4+ o+ + + o+ o+ o+ + o+ o+ + o+ o+ o+ + + + + 4+ 49
Adenoma, NOS X X X X X X X X XX X X X X X X X X X X 42

renal + + + + + o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ + + + o+ %0
Cortical adenoma X X 4
Pheochromocytoma X X X 8

Thyroid + + + 0+ + + + o+ o+ o+ o+ + + o+ + + o+ + 50
Follicular csll adenoma 1

Parathyroi + = = =+ =+ o+ o+ o+ =+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 38

Pancreatic islets + + 4+ + + 4+ 4+ + + o+ o+ o+ + o+ o+ o+ o+ A+ A+ o+ o+ o+ o+ 50
Islet cell adenoma X 1

REPRODUCTIVE SYSTEM —

Mammary gland + + + + + + 4+ + 4+ o+ o+ + o+ 4+ o+ o+ o+ + o+ o+ o+ 4+ o+ 4+ *50
Adenoma, NOS X X 3
Fibroma 1
Fibroadenoma X X X X X X X X X 13

Uterus L R T T S R T TR S R . R B R S T R S T T R 50
Sarcoma, NOS X 2
Endomstrial stromal polyp 1
Carcinosarcoma X 1

Ovary + + + F o+ + o+ o+ 4+ o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ + o+ 4+ 49

NERVOU® SYSTEM

Brain L A R S T R S S S L T T 2 50
Granular cell tumor, NOS 1
Granular cell tumor, malignant 1

Multiple organs, NOS N NNNNNNNNNNNNNNNNNNNNNNNN *50
Adenoma, NOS 1

Thigh, NOS
Sarcoma, NOS X 1

* Animals necropsied
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS IN THE

TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ANIMAL
NUMBER

WEEKS ON
STUDY

Subcutaneous tissue
Sarcoma, NO,

]
4
5

4
7

5
8

3]

3l
7
1

7

]

3
9 9
5 7

0

4
1

4!

~_No

4
3
0]

-Ord Wy

DO M

DO -ID W)

N\]q o~ N

O O®

]

O H W0

[ he k= I -1

0

T
4

1

«w oo

hor] o

sor o)

-0

bor mwal

hoH pDaa

O ~1 b

O BN

WO SO

+

+
+

+

+

+

+

+

RESPIRATORY SYSTEM
Lungs and bronchi

Undifferentiated carcinoma, metastatic
Trachea

Bone marrow
Spleen
Limph nodes
Thymus

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+ 54t

+

+

+

+

+

+

L+

| +++

I ++

|+ 4+

P+t

L+ +
I ++

I++1

|+ 4+

1+ ++

1+ ++

P4+

L+ ++

I+ ++

1 +++

I+ ++

A+t

P+

1+ ++

i ++

| +++

I+ ++

L4+t

P+t

I +++

CIRCUCATORY SYSTEM
Heart

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

DIGESTIVE SYSTEM
Salivary gland
Liver
Neoplastic nodule
Bile duct
Gallbladder & common bile duct
Pancreas
Esophagus
Stomac
Small intestine
Large intestine

1+

FhE+12)

+++++2A+ ++

+++++2Z+ ++

+++++ 2+t +

+++++2Z+ ++

t++++2+ +4
Ll ++2+ ++

I++++++ ++

+++++2Z+ ++

+++++24+ ++

+++++2Z+ ++

1++++2+ ++

+++++2Z+ ++

+++++2Z+ ++

+++++2+ ++

+++++2+ ++

+H+++2Z+ 4

P++++2+ ++

+++++2Z+ ++

+++++24+ ++

+++++2Z+ ++

+++++2+ ++

+++++2Z+ ++

+++++2Z+ ++

+++++2+ ++

TURINARY SYSTEM
Kidney

Tubular cell adenoma
Urinary bladder

+

+

+

+

+

+

+

+

+

+

+

+

+

+ >4+

+

+

+

+

+

ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Chromophobe adenoma
Adrenal
Cortical adenoma
Cortical carcinoma
Pheochromocytoma
Thyroid
Parathyroid

M4

++

M+
+ M+

++
++

oy

++ M

"t

++ %

M4

4+

4

+

M+

"4

+ M4

+ 42

4

a4

+

Wi M4

I+

Mt

M4

++

I+ M4 My

REPRODUCTIVE SYSTEM
Mammary gland
Undifferentiated carcinoma
Adenoma, NOS
Adenocarcinoma, NOS
Fibroma
Fibroadenoma
Uterus
Sarcoma, NOS
Endometrial stromal polyp
Qvary

+

4+

+»

"+

+

NERVOUS SYSTEM
Brain
Granular cell tumor, NOS

ALL OTHER SYSTEMS
Multiple organs, NOS
Leukemia, NOS

®z
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS: VEHICLE
CONTROL (Continued)

ANTMAL 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 4] 5 S[ 5 5 5 5] 5] 5] & 5 5 8 5
NUMBER 5| 5 6 6 6 7 8 8 8 8 9 9 o iy i 1 1y i 1 2 2{ 2 2 3 3
8 8 2| 4 8 21 4 5 6 7 8 8 9 1 20 5 7 8 9 1 4 6 9 1 38
TOTAL:
WEEKS ON oo I Iy O IJ I "I I 1 1 o 1 1 100 0 0] O T TISSUES
STUDY 79 of o 5 o o of o o o 8 of of 8 8 o0 0 9 o 5 9 9 9 0 |TUMORS
6 9 4] 4| 2 4 4/ 3 1 4 4 O 1 3/ 6 9 4 4 1 4 9 5 2 & 4
Subcutaneous tissue + N + + + + + 4+ + N + + + + + + + + + + + + + + + *50
Sarcoma, NOS X 1
RESPIRATORY SYSTEM
Lungs and broachi + + + + o+ + O+ o+ + o+ o+ o+ o+ + o+ o+ o+ o+ 50
Undiff. carcinoma, metastatic 1
Trachea + 4+ + + o+ + o+ F o+ 4+ o+ o+ o+ o+ + o+ o+ o+ + o+ + o+ 4+ 48
Bone marrow + + + + + + + + 4+ - 4+ 4+ + + o+ -+ + o+ 4+ + + o+ o+ o+ 47
Spleen + + + + o+ 4+ o+ 4+ o+ o+ 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ 49
Lﬁmph nodes + + + + ~ + + + = 4+ + + + + + F+ 4+ + 4+ o+ 4+ + + o+ o+ 43
Thymus e e e e 0
Heart + 0+ 4+ 4+ + o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ + o+ 50
DIGESTIVE SYSTEM
Salivary gland + o+ + F —= 4+ o+ A+ = o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ # 48
Liver + O+ o+ o+ o+ o+ =+t o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 48
Neoplastic nodule X 2
Bile duct + + + + + + + + o+ -+t + + + + 4+ + 4+ + + o+ o+ 4+ 48
Gallbladder & common bile duct N NNNDNNDNNDNS+FNNNNNNNNNDNNNINNNN *30
Pancreas + + 4+ + F+ + o+ + o+ o+ + F o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 4 49
Esophagus + + + + + + + + + + + + <+ + + + 4+ 4+ + + -+ 4+ + 4 49
Stomac. + + + + + + o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ F o+ A+ o+ 4+ 48
Small intestine + + + + + o+ o+ o+ 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 4+ 48
Large intestine + 4+ + + + + + + + -+ + 4+ + o+ o+ + o+ + o+ o+ o+ o+ o+ 43
URINARY SYSTEM
Kidney + + 4+ + + + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+t 49
Tubular cell adenoma
Urinary bladder L R T e T T T S T T + o+ + 4+ o+ o+ o+ o+ 48
ENDOCRINE SYSTEM
Pituitary + + + + + + + + + F + + 4+ F+ 4+ 4+ F 4+ 4+ + o+ o+ o+ 49
Adenoma, NOS X X X X X X X X X X X X X X X X 32
Chromophobe adenoma 3
Adrenal + + o+ + + o+ + + + + + + 4+ + o+ 48
Cortical adenoma X X X X [
Cortical carcinoma X 1
Pheochromocytoma X X X X 9
Thyroid + + F F+ + + + + A+ A+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ 4+ 49
Parathyroid - =+ + + + + + 4+ + =+ + - 4+ + + + + + + + + + + 42
REPRODUTTIVE SYSTEM
Mammary glan + N + + + + + + + + 4+ 4+ +F + + o+ o+ o+ o+ o+ + o+ *50
Undifferentiated carcinoma 1
Adenoma, N X 4
Adenocarcinoma, NOS X 1
Fibroma X X 2
Fibroadenoma X X X X X X X X 10
Uterus + + + + + + F+ + 4+ 4+ 4+ + 4+ 4+ + o+ 4+ o+ o+ o+ 49
Sarcoma, NOS X 1
Endometrial stromal polyp X 3
Ovary + o+ + + + o+ + o+ o+ o+ o+ 4+ + 4+ + + o+ o+ o+ o+ o+ o+ o+ 47
NERVOUS SYSTEM
Brain + 4+ + + 4+ 4+ o+ o+ o+ o+ 4+ 49
Granular cell tumor, NOS 1
Multiple organs, NOS N NN NNDNDNNNDNNNNNNNDNNNNNNNNNNN *50
Leukemia, NOS 1
* Animals necropsied
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE:

ANIMAL
NUMBER

WEEKS ON
STUDY

INTEGUMENTARY SYSTEM

Skin
Malignant melanoma

LOW DOSE

!
8
5

!
8;
8|

:
8|
7

3|
8
9|

:
9|
0

4
0
4

0 1 |
300

-1

T
0|
4

i

- o

BhOH RON

Lol TR0
00 bO |

O O e

O D b

0O
o

bOor e

O OV

+

+

4
+
+
+
+
.

RESPIRATORY SYSTEM
Lungs and bronchi

Alveolar/bronchiolar adenoma
Trachea

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+
+ ¥+
+
[}
+
-

+

+

HEMATOPOIETIC SYSTEM
Bone marrow

Spleen

L{mph nodes

Thymus

I+ ++

+1++

T+ 4+

P4+

(IS

4+
L+t

|4+t

1 +++

I+ ++

++++

f+ o+t

1+ +

1 +++

)+

|+
14+ +
I+ 4+
I+ 4+
40
| +++
1+ 4+

1 +++

|+ 4+

|44+

CIRCULATORY SYSTEM
Heart

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+
+
+
+
+
+
+

+

+

+

DIGESTIVE SYSTEM
Salivary gland

Liver

Bile duct

Gallbladder & common bile duct
Pancreas

Esophagus

Stomac!

Small intestine

Large intestine

+++++Z2+++

+1+++2+++

+++++2Z+++

+++++2+++

+++++2+++

tH+++ 2+ + 4
+++++Z+++

+++++2+++

+++++Z+++

+++++ 2+ ++

+++ )+ 2+ ++

+++++2+++

+++++2+++

+++++2+++

+H++ 2+ ++

+++++ 24+ ++
+++++2+++
+++++2+++
+++4++2Z+++
P+ 200
+++++2Z+++
+H+ P+

+++++2Z+++

+++++Z+++

+++++2+++

URINARY S5YSTEM
Kidney
Tubular cell adenoma
Tubular cell adenocarcinoma
Urinary bladder

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+5 4+
+ +
+ +
1 1
+ +
+ +

+

+

+

ENDOCRINE SYSTEM
Pituitary

Adenoma, NOS

rena

Cortical adenoma

Pheochromocytoma
Thyroid

Follicular cell adenoma

C-cell adenoma

C-cell carcinoma
Parathyroid
Pancreatic islets

Islet cell adenoma

Islet cell carcinoma

4+ + >t

+ 1

+ + 0+

+4+

+ M+
+44

+ M+

+ 1M

+ i

4 M+ MMy

+

L L

+ "+

++

+ M+
+ M+
+ M+
+ 4

++

++
I

+

+

+ R4

+ 1

+ oMby

+ >4+

M

REPRODUCTIVE SYSTEM
Mammary gland
Adenoma, NOS
Fibroadenoma
Uterus
Leiomyosarcoma
Ovary
Luteoma

+

L

+ 4 M4

+oE o+
+ M+
+ o+ et

FMER o+

+ o+ M+

NERVOUS SYSTEM
Nerves
Nourofibrosarcoma

rain

Granular cell tumor, NOS
Granular cell tumor, malignant
Astrocytoma

Z
2

e

Z
2
4
4
%
4
4

4

ALL OTHER SYSTEMS
Multiple organs, NOS
Malignant lymphoma, NOS
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS: LOW DOSE

(Continued)
ANIMAL 4 4] 4] 4T 4] 4] 4] 4] 4] 4 4] 4 4] 4] 4] 4 5[ 5 5 B B8] o 8
NUMBER 4 4 5 85 5/ 6 6 7 7 7 8 8 8 9 o ¢ o i 2 2f 2 3 3 3 4
8 9 1 8 7 0O 1 0 4 6 2[ 3 9 o 1 3 3 4 o 3 5 o & 8 1
. OTAL
WEEKS ON O I I} O 1 I 0 T 0 T PSS At TISSUES
STUDY 9 O O 7 0 4/ of 2 o 6 8 o 9 17 6 o 9 of 1 0 1Ll o o o O MO!
2] 4] 4 8 4 7| 4 0 4 4 o o 4 8 8 4 9 4| 2/ 0 9 4 4 3 0
INTEGUMENTARY SYSTEM
Skin + + + + + + + + o+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ + o+ 4 *50
Malignant melanoma 1
Lungs and bronchi + + + + + o+ 4+t + 4+ o+ 4+ o+ o+ o+ o+ o+ + 4+ + o+ o+ o+ o+ 50
Alveolar/bronchiolar adenoma 1
Trachea + + - + + 4+ + + o+ + o+ + o+ -+ o+ 47
HEMATOFOIETIC SYSTEM
Bone marrow + 4+ 4+ + 4+ + F 4+ o+ 4+ o+ o+ A+ 4+ + o+ 4+ + o+ 4+ o+ o+ o+ o+ 4 49
Spleen + + + + + + + 4+ + F o+ + 4+ + 4+ o+ o+ 4+ -+ + o+ o+ o+ 4+ 48
Lgmph nodes + 0+ +F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ 4 49
Thymus e T T T T 4
TIRCULATORY SYSTEM
Heart + 0+ + + o+ + o+ o+ o+ o+ + o+ F + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 50
DIGESTIVE SYSTEM
Salivary gland + 4+ + + + -+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ + -+ 47
Liver L S S T R R R R R S S R 48
Bile duct + + + + o+ + + o+ + + + o+ 4+ o+ 4+ o+ o+ - 4+ o+ o+ o+ o+ o+ 48
Gallbladder & common bile duct N NNNDNNDNNNNNNNNNNNNNNNNNNN *50
Pancreas + + + 4+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ -+ o+ o+ o+ s+ 48
Esophagus + o+ o+ F o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Stomac + 0+ + 4+t o+t F o+ o+ o+ + o+ o+ o+ o+ o+ -+ o+ o+ o+ o+ 4 48
Small intestine + + + + o+ + +F F o+ o+ + o+ o+ o+ o+ o+ -+ o+ o+ o+ o+ o+ 47
Large intestine + + + 4+ + 4+ + F o+ + F o+ F o+ -+ o+ o+t 48
URINARY SYSTEM
Kidney + 4+ + + + 4+ + 4+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ -+ o+ o+ o+ o+t 48
Tubular cell adenoma X X 2
Tubular cell adenocarcinoma 2
Urinary bladder + + + + o+ + o+ =+ 4+ o+ o+ 4+ o+ 4+ o+ o+ -+ + o+ o+ o+ 47
ENDOCRINE SYSTEM
Pituitary + + + + + + F o+~ o+ + + + - 4 + o+ + + o+ 47
Adenoma, NOS X X x X X X X X X X X X 28
Adrenal + + + + o+ o+ + + 4+ + + + o+ o+ o+ o+ - + o+ o+ 4 48
Cortical adenoma X X X [
Pheochromocytoma X 2
hyroid + 0+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ 49
Follicular cell adenoma 2
C-cell adenoma X 3
C-cell carcinoma 1
Parathyroid + = - - = - =+ = 4t o+ - = =+ - = =+ o+ o+ 4 23
Pancreatic islets + + + + + + 4+ + o+ o+ o+ o+ + o+ + o+ + -+ o+ o+ o+t 48
Islet cell adenoma 1
Islet coll carcinoma 1
Mammary gland + 4+ + + + + 4+ N + + + + + + + + + + + + + + + + N *50
Adenoma, NOS X
Fibroadenoma X X X 8
Uterus + + + + o+ + + + - + o+ 48
Leiomyosarcoma 1
ary + + + + + o+ + + - o+ o+ + o+ o+ 47
Luteoma X 1
NERVOUS SYSTEM
Nerves N N NN NNNNNNNNDNNN N N N N N *50
Neurofibrosarcoma X 1
Brain + 0+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ A 4+ 50
Granular cel] tumor, NOS 1
Granular cell tumor, malignant 2
Astrocytome X 1
Multiple organs, NOS N NN NDNNINNNIDNNDNNNNNNNNNNNNNN *50
Malignant lymphoma, NOS X X 2

* Animals necropsied
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY
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Bone marrow

Spleen

Limph nodes
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I +++
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I +++
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1 +++
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1 +++
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CIRCULATORY SYSTEM
Heart

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
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DIGESTIVE SYSTEM
Salivary gland
Liver
Leukemia, NOS
Bile duct
Gallbladder & common bile duct
ganc}x;eu
sophagus
St’.t)rmcg‘.l
Small intestine
Large intestine

+++++2+ ++

++

+++++2+

+++++2+ ++

+++++Z+ ++

+++++2+ ++

+++++2Z+ ++
+++++2+ +

+++++Z+ ++

+++++2Z+ ++

+++++2+ ++

l++++2Z+ ++

+11+12Z+ ++

+++++2Z+ ++

li+++2+ ++

+++++%+ ++

+++++2+ ++

+++++2+ +

+++++24+ + 4+

+++++2+ ++

+++++2+ ++

+++++24+ ++

+++++2+ ++

+++++2+ ++

++++2+ ++

+++++2Z+ 4

URINARY SYSTEM
Kidney
Urinary bladder

++

++

++

++

++

++
++

1+

++

++

1+

1+

++

+

++

4+

++

++

++

++

++

++

++

++

++

Pituitary
Adenoma, NOS
Meningioma

Adrenal
Cortical adenoma
hyroi

-ce]l adenoma

Parathyroid

Pancreatic islets
Ialet cell adenoma

+4+ o+ o+ M4

M+ + o+ M+

+

++ o+ o+ M+
+ >4

+ 1

+ + o+

+1

+

+4+ +M+

+

++ o+ +

+

++ 4+

+

+4+ o+ +

++ o+ o+ R

++ o+ o+ M+

++ + o+ M+

4+ o+ MMy

+

++ o+ +

++ o+ o+

REPRODUCTIVE SYSTEM

Mammary gland
Adenocarcinoma, NOS
Fibroadenoma

Preputial/clitoral giand
Carcinoma,

Uterus

Ovary

++

++

++ 2Z¥H 4+

++

++

+
+

+4+MZ
++ 2

+

1+ 2

++

1+

1+

++

++

++

++

++

++

++

++

++

++

++

++

++

NERVOUS SYSTEM

rain
Granular cell tumor, NOS
Ependymoma

+

ALL"OTRER SYSTEMS

Multiple organs, NOS
Leukamia, NOS
Monocytic leukemia
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE AUGUST RATS: HIGH DOSE

(Continued)

ANIMAL 4 4 4] 4] 4] 4T 4] 4] 4 4 4] 4] 4 5[ Bl ST & 5 §
NUMBER 2 2| 28 3§ 4 5| o e 6 7/ 8 8 8 9 9 9 o O o 1 2 8§ 3 3 4

O 5 9 6 38 o & 7 9 7 o L 8 2 5 8 o 2 4 € 8 S5 7 9 0

TOTAL:

WEEKS ON of 11 O O If I 1] I T 111770 If 1[0 1 | TISSUES
STUDY 4 o v 1 O O O o o o 3 0 0 6 2 5 0 O 8 0, 0o 5 0 o 0 |TUMORS

o 4 1| 9] 4| 4| 4 4] 4 4 3/ 4] 4 o 9 6 4] 4] 2| 4 4] & 4 4f 4

RESPIRATORY SYSTEM

Lungs and bronchi LR S N A T T T T R S S B S SR S S S S R 50

Trachea + + + + + + + + + o+t A+ + o+ -+ + + o+ o+ o+ o+ o+ o+ 47

Bone marrow + o+ o+ + o+ b+ o+ o+ o+ o+ 4+ F A+ o+ + o+ o+ 4 50

Spleen + + + + + + o+ o+ o+ o+ F o+ o+ o+ o+t o+ o+ 4+ o+ A+ o+ o+ o+ 49

Lymph nodes + o+ =+ o+ A+ o+ o+ -+ A+ -+ o+ o+ o+ 4 44

Tiymun + - = 4+ = - - = = - % - = =+ 4+ = = - = - - - = = 10

CIRCULATORY SYSTEM

Heart + + + + + + F o+ A+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ 50

Salivary gland + o+ + o+ A+ =+ o+ o+ o+ o+ 47

Liver 4+ + + + + + o+ 4+ o+ 4+ + o+ o+ o+ o+ o+ o+ o+ O+ o+ 4+ 50
Leukemia, NOS X X 2

Bile duct + o+ + + + F o+ o+ + + + o+ + o+ o+ + 4+ o+ + o+ o+ o+ o+ o+ 50

Gallbladder & common bile duct N NNNNNNNNNDNNNNNNNNNNNNDNNNNN *50

Pancreas + o+ o+ o+ o+ o+ o+ o+ o+ + o+ + 4+ =+ o+ 4+ o+ + ot o+ o+ o+ o+ 48

Esophagus + + F o+ F F + o+ o+ 4+ o+ o+ ok -+ o+ o+ o+ o+ o+ o+ o+ 49

Stomacgu LA I S A N S A . . SN TR RN RN S T T T R R A s 48

Small intestine + 4+ + F + +F o+ o+ F -+ A+ o+ o+ o+ 4 4¢

Large intestine -+ + + o+ o+ o+ o+ o+ + A A+ o+ o+ 4+ F o+ o+ o+ o+ o+ 47

URINARY SYSTEM—

Kidney + o+ o+ o+ EE B S S S T S S S TG T S T NN R R I S N 50

Urinary bladder LR S TR S A T T T T A I N T T S T N S 4“

ENDOCRINE SYSTEM  —

Pituitary + 0+ =+ 4+ o+ o+ + o+ o+ -+ o+ o+ -+ o+ o+ o+ o+ o+ o+ o+ 43
Adenoma, NOS X X X X X X X X X X X 18
Meningioma 1

Adrenal + + + o+ o+ o+ 4+ o+ 4+ o+ o+ 4 + + o+ + o+ + + 50
Cortical adenoma X X 5
hyroi + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ + + o+ + 4+ + + 50
C-cell adenoma X 1

Parathyroid + -~ -+ 4+ + 4+t + 4+ 4+ = - -+ = =+ =+ = 4 28

Pancreatic islets + 4+ + 4+ o+ o+ o+ o+ o+ 4+ o+ =+ 4+ o+ o+ 48
Islet cell adenoma 1

REPRODUCTIVE SYSTEM

Mammary gland N + + + + + + 4+ + 4+ N + 4+ + 4+ + + + + + + N + + + *50
Adenocarcinoma, NOS X 1
Fibroadenoma X X X 4

Preputial/clitoral gland N NNNDNUNNNNDNNNNNNNNNNNUDNNNN N *50
Carcinoma, NOS 1

Uterus L A T S T T T T S R S R R e A N RN S S 49

Ovary + o+ o+ o+ A+ o+ + o+ + o+ o+ o+ o+ o+ 4 46

NERVOUS SYSTEM

Brain + 4+ o+ + o+ o+ o+ o+ 4+ o+ o+t o+ o+ 4+ A+ 50
Granular cell tumor, NO§ X 1
Ependymoma

ALL OTHER SYSTEMS —

Multiple organs, NOS N NNNNDNNNNNNNNNNNNNNNNNNNN *50
Leukemia, NO| X 1
Monocytic leukemia X 2

¥ Animals necropsied
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TABLE D3, ANALYSIS OF PRIMARY TUMORS IN FEMALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Hematopoietic System: Leukemia

Overall Rates (a) 0/50 (0%) 1/50 (2%) 0/50 (0%) 5/50 (10%)
Adjusted Rates (b) 0.0% 2.2% 0.0% 18.2%
Terminal Rates (¢) 0/26 (0%) 0/23 (0%) 0/26 (0%) 3/25 (12%)
Life Table Tests (d) P=0.027 P=0.523N P=0.078
Incidental Tumor Tests (d) P=0.020 P=0.469N P=0.059
Cochran-Armitage Trend Test (d) P=0.037
Fisher Exact Test P=0.500N P=0.102
Kidney: Tubular Cell Adenoma or Adenocarcinoma
Overall Rates (a) 0/50 (0%) 1/49 (2%) 4/48 (8%) 0/50 (0%)
Adjusted Rates (b) 0.0% 4.3% 13.6% 0.0%
Terminal Rates (¢) 0/26 (0%) 1/23 (4%) 2/26 (8%) 0/25 (0%)
Life Table Tests (d) P=0.390N P=0.210 P=0.483N
Incidental Tumor Tests (d) P=0.570N P=0.123 P=0.483N
Cochran-Armitage Trend Test (d) P=0.384N
Fisher Exact Test P=0.174 P=0.495N
Pituitary Gland: Chromophobe Adenoma
Overall Rates (a) 0/49 (0%) 3/49 (6%) 0/47 (0%) 0/43 (0%)
Adjusted Rates (b) 0.0% 6.4% 0.0% 0.0%
Terminal Rates (¢) 0/26 (0%) 0/23 (0%) 0/26 (0%) 0/25 (0%)
Life Table Tests (d) P=0.062N P=0.150N P=0.197N
Incidental Tumor Tests (d) P=0.015N P=0.058N P=0.053N
Cochran-Armitage Trend Test (d) P=0.044N
Fisher Exact Test P=0.129N P=0.147N
Pituitary Gland: Adenoma
Overall Rates (a) 42/49 (86%) 35/49 (71%) 26/47 (55%) 18/43 (42%)
Adjusted Rates (b) 97.7% 84.9% 76.0% 66.6%
Terminal Rates (¢) 25/26 (96%) 17/23 (74%) 18/26 (69%) 16/25 (64%)
Life Table Tests (d) P=0.001N P=0.053N P=0.003N
Incidental Tumor Tests (d) P=0.033N P=0.173N P=0.055N
Cochran-Armitage Trend Test (d) P=0.003N
Fisher Exact Test P=0.077N P=0.004N
Adrenat Gland: Cortical Adenoma
Overall Rates (a) 4/50 (8%) 6/48 (13%) 6/48 (13%) 5/50 (10%)
Adjusted Rates (b) 14.0% 22.4% 23.1% 20.0%
Terminal Rates (¢) 3/26 (12%) 4/23(17%) 6/26 (23%) 5/25 (20%)
Life Table Tests (d) P=0.401N P=0.550N P=0.480N
Incidental Tumor Tests (d) P=0.520N P=0.604N P=0.599
Cochran-Armitage Trend Test (d) P=0.409N
Figsher Exact Test P=0.621 P=047IN
Adrenal Gland: Cortical Adenoma or Carcinoma
Overall Rates (a) 4/50 (8%) 7/48 (15%) 6/48 (13%) 5/50 (10%)
Adjusted Rates (b) 14.0% 26.5% 23.1% 20.0%
Terminal Rates (¢) 3/26 (12%) 5/23 (22%) 6/26 (23%) 5/25(20%)
Life Table Tests (d) P=0.281N P=0.420N P=0.353N
Incidental Tumor Tests (d) P=0.384N P=0.472N P=0.534N
Cochran-Armitage Trend Test (d) P=0.296N
Fisher Exact Test P=0.500N P=0.351N
Adrenal Gland: Pheochromocytoma
Overall Rates (a) 6/50 (12%) 9/48 (19%) 2/48 (4%) 0/50 (0%)
Adjusted Rates (b) 20.5% 33.2% 7.7% 0.0%
Terminal Rates (¢c) 4/26 (15%) 6/23 (26%) 2/26 (8%) 0/25 (0%)
Life Table Tests (d) P<0.001N P=0.019N P=0.003N
Incidental Tumor Tests (d) P=0.001N P=0.034N P=0.009N
Cochran-Armitage Trend Test (d) P<0.001N
Fisher Exact Test P=0.025N P=0.00IN

Trichloroethylene, NTP TR 273 154



TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Thyroid: C-Cell Adenoma

Overall Rates (a) 0/50 (0%) 0/49 (0%) 3/49 (6%) 1/50 (2%)

Adjusted Rates (b) 0.0% 0.0% 12.0% 4.0%

Terminal Rates (c) 0/26 (0%) 0/23 (0%) 3/25 (12%) 1/25 (4%)

Life Table Tests (d) P=0.403 P=0.134 P=0.517

Incidental Tumor Tests (d) P=0.403 P=0.134 P=0.517

Cochran-Armitage Trend Test (d) P=0.385

Fisher Exact Test P=0.121 P=0.505
Thyroid: C-Cell Adenoma or Carcinoma

Overall Rates (a) 0/50 (0%) 0/49 (0%) 4/49 (8%) 1/50 (2%)

Adjusted Rates (b) 0.0% 0.0% 16.0% 4.0%

Terminal Rates (¢) 0/26 (0%) 0/23 (0%) 4/25 (16%) 1/25 (4%)

Life Table Tests (d) P=0.418 P=0.071 P=0.517

Incidental Tumor Tests (d) P=0.418 P=0.071 P=0.517

Cochran-Armitage Trend Test (d) P=0.398

Fisher Exact Test P=0.059 P=0.505
Mammary Gland: Adenoma

Overall Rates (a) 3/50 (6%) 4/50 (8%) 4/50 (8%) 0/50 (0%)

Adjusted Rates (b) 8.2% 12.5% 14.4% 0.0%

Terminal Rates (c) 0/26 (0%) 1/23 (4%) 3/26 (12%) 0/25 (0%)

Life Table Tests (d) P=0.069N P=0.612N P=0.090N

Incidental Tumor Tests (d) P=0.135N P=0.562 P=0.132N

Cochran-Armitage Trend Test (d) P=0.060N

Fisher Exact Test P=0.643 P=0.059N
Mammary Gland: Adenoma, Adenocarcinoma, or Carcinoma

Overall Rates (a) 3/50 (6%) 6/50 (12%) 4/50 (8%) 1/50(2%)

Adjusted Rates (b) 8.2% 16.3% 14.4% 4.0%

Terminal Rates (c) 0/26 (0%) 1/23 (4%) 3/26 (12%) 1/25 (4%)

Life Table Tests (d) P=0.058N P=0.367N P=0.097TN

Incidental Tumor Test (d) P=0.079N P=0429N P=0.075N

Cochran-Armitage Trend Test (d) P=0.042N

Fisher Exact Test P=0.370N P=0.056N
Mammary Gland: Fibroadenoma

Overall Rates (a) 13/50 (26%) 10/50 (20%) 8/50(16%) 4/50 (8%)

Adjusted Rates (b) 38.2% 33.1% 25.9% 14.3%

Terminal Rates (¢) 6/26 (23%) 4/23 (17%) 4/26 (15%) 3/25 (12%)

Life Table Tests (d) P=0.072N P=0,353N P=0.090N

Incidental Tumor Test (d) P=0.356N P=0.563 P=0.385N

Cochran-Armitage Trend Test (d) P=0.060

Fisher Exact Test P=0.398N P=0.074N
Mammary Gland: Fibroma or Fibroadenoma

Overall Rates (a) 14/50 (28%) 12/50(24%) 8/50 (16%) 4/50 (8%)

Adjusted Rates (b) 39.8% 36.9% 25.9% 14.3%

Terminal Rates (c) 6/26 (23%) 4/23 (17%) 4/26 (15%) 3/25(12%)

Life Table Tests (d) P=0.031N P=0.210N P=0.045N

Incidental Tumor Tests (d) P=0.240N P=0.512N P=0.304N

Cochran-Armitage Trend Test (d) P=0.020N

Fisher Exact Test P=0.227N P=0.027N
Mammary Gland: All Tumors (e)

Overall Rates (a) 17/50 (34%) 17/50(34%) 12/50 (24%) 5/50 (10%)

Adjusted Rates (b) 44.9% 45.7% 38.1% 18.2%

Terminal Rates (¢) 6/26 (23%) 5/23 (22%) 7126 (27%) 4/25 (16%)

Life Table Tests (d) P=0.008N P=0.188N P=0.013N

Incidental Tumor Tests (d) P=0.061N P=0.440N P=0.058N

Cochran-Armitage Trend Test (d) P=0.003N

Fisher Exact Test P=0.189N P=0,004N
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TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE AUGUST RATS IN THE TWO-YEAR GAVAGE
STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Uterus: Endometrial Stromal Polyp

Overall Rates (a) 1/50 (2%) 3/49 (6%) 0/48 (0%) 0/49 (0%)
Adjusted Rates (b) 3.8% 13.0% 0.0% 0.0%
Terminal Rates (c) 1/26 (4%) 3/23 (13%) 0/26 (0%) 0/25 (0%)
Life Table Tests (d) P=0.030N P=0.098N P=0.105N
Incidental Tumor Tests (d) P=0.030N P=0.098N P=0.105N
Cochran-Armitage Trend Test (d) P=0.038N
Fisher Exact Test P=0.125N P=0.121N
Brain: Granular Cell Tumor
Overall Rates (a) 2/50 (4%) 1/49 (2%) 3/50 (6%) 1/50 (2%)
Adjusted Rates (b) 7.17% 4.5% 11.5% 4.0%
Terminal Rates (¢) 2/26 (8%) 1/22 (5%) 3/26 (12%) 1/25 (4%)
Life Table Tests (d) P=0.567TN P=0.365 P=0.734N
Incidental Tumor Tests (d) P=0.567TN P=0.365 P=0.734N
Cochran-Armitage Trend Test (d) P=0.603N
Fisher Exact Test P=0.316 P=0.747N

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A negative trend or lower incidence in a dosed group isindicated by (N).

(e) Includes undifferentiated carcinoma, adenoma, adenocarcinoma, fibroma, and fibroadenoma
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TABLE D4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 50

INTEGUMENTARY SYSTEM

*Skin (50) (50) (50) (50)

Ulcer, NOS 1 (2%) (2%)
Inflammation, chronic 1 (2%) (4%)
Ulcer, chronic (2%)
Inflammation, chronic diffuse (2%)
Inflammation, granulomatous focal 1 (2%)

*Subcutaneous tissue (50) (50) (50) (50)
Hemorrhage 1
Inflammation, necrotizing 1 (2%)
Abscess, NOS 1 (2%)
Inflammation, granulomatous
Foreign material, NOS

il

(2%)

(2%)
(4%)

DN -

RESPIRATORY SYSTEM
*Nasal cavity (50) (50) (50) (50)
Inflammation, acute suppurative 1 (2%)
*Tracheal lumen (50) (50) (50) (50)
Hemorrhage 1 (2%) 4 (8%)
*Larynx (50) (50) (50) (50)
Inflammation, chronic 1 (2%)
Foreign material, NOS 1 (2%)
#Trachea (50) (48) 47 47
Inflammation, chronic 1 2%)
Foreign material, NOS 1 (2%) 4 (9%)
#Lung 50 (50) (50) (50)
Bronchiectasis 1 2%)
Atelectasis
Congestion, NOS
Edema, NOS
Hemorrhage 1 (2%)
Inflammation, NOS
Inflammation, focal 1 (2%)
Inflammation, multifocal (8%)
Pneumonia, aspiration 2%)
Bronchopneumonia, acute (2%) (4%)
Inflammation, acute 1 (2%) 1 2%)

2%)
(2%)
(4%)
(2%)
6%)
2%)
(4%)

o

4%)

™

4%) (8%)
4%)

(6%)

BN s GO =t DD =

4%)
(2%)

e s BN
-] o> W N B

Inflammation, acute focal 1 2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, chronic focal 3 (6%) 3 (6%) 3 (6%
Inflammation, granulomatous 2 (4%) 1 (2%) 2 (4%) 3 (6%)
Inflammation, granulomatous focal 11 (22%) 12 (24%) 18 (36%) 17 (34%)
Foreign material, NOS 4 (8%) 4 8%) 4 (8%) 10 (20%)
Hemosiderosis 1 (2%)
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM

#Bone marrow (50) 47 49) (50)
Hyperplasia, granulocytic 1 (2%)
#Spleen (50) (49) (48) (49)
Congestion, NOS 1 (2%) 1 (2%) 2 (4%)
Hemosiderosis 3 (6%) 1 (2%) 2 (4%) 2 (4%)
Hyperplasia, lymphoid 1 (2%)
Hematopoiesis 14 (28%) 16 (33%) 156 (31%) 8 (16%)
#Lymph node 47 (43) (49) (44)
Congestion, NOS 1 (2%)
Abscess, NOS 1 (2%)
#Mesenteric lymph node “7 (43) (49) (44)
Congestion, NOS 1 (2%) 1 (2%)
Hemorrhage 1 2%) 2 (5%)
#Liver (50) (48) (48) (50)
Hematopoiesis 1 (2%)
#Thymus (4) (10)
Hemorrhage 1 (25%) 1 (10%)

CIRCULATORY SYSTEM

*Multiple organs (50) (50) (50) (50)
Periarteritis 1 (2%)

#Heart (50) (50) (50) (50)
Thrombosis, NOS 1 2%)
Inflammation, chronic focal 1 (2%)
Inflammation, chronic diffuse 1 (2%)

*Pulmonary artery (50) (50) (50) (50)
Calcification, focal 1 (2%)

*Sup. panc-duod. artery (50) (50) (50) (50)
Thrombosis, NOS 1 (2%)

Degeneration, hyaline 1 2%)

#Pancreas (50) (49) (48) (48)

Periarteritis 1 (2%)

DIGESTIVE SYSTEM

#Salivary gland (50) (48) 4n (47)
Inflammation, chronic 1 (2%)
Inflammation, granulomatous focal 1 (2%)

#Liver (50) (48) (48) (50)
Congestion, NOS 1 (2%)
Congestion, chronic passive 1 (2%)
Hemorrhage 2 (4%)
Inflammation, focal 1 (2%) 1 (2%)
Inflammation, acute focal 1 (2%) 1 2%)
Inflammation, acute/chronic 1 2%)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 2 (4%)
Necrosis, NOS
Necrosis, focal 3 (6%) 2 (4%)
Necrosis, central 1 (2%) 1 2%)
Metamorphosis, fatty 1 (2%) 3 (6%)
Lipoidosis 2 (4%) 2 (4%)
Pigmentation, NOS 1 (2%)
Mitotic alteration
Focal cellular change 1 (2%)
Clear cell change
Hepatocytomegaly 2 (4%) 5 (10%)
Angiectasis
Regeneration, NOS

#Liver/midlobular (50) (48) (48
Lipoidosis 1 (2%)

(2%)
(4%)
(2%)

— b b

(2%)
(2%)
(2%)
(2%)

——

(6%)

(2%)

(2%) 1 (2%)
(50)

= O
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Bile duct
Dilatation, NOS
Inflammation, chronic
Fibrosis
Sclerosis
Hyperplasia, NOS
Hyperplasia, focal
#Pancreas
Inflammation, acute/chronic
Inflammation, chronic
Fibrosis, multifocal
Atrophy, focal
#Pancreatic duct
Inflammation, acute
#Pancreatic acinus
Atrophy, NOS
Atrophy, focal
Atrophy, diffuse
*Esophageal lumen
Hemorrhage
#Esophagus
Penetrating wound
Inflammation, NOS |
Foreign material, NOS
Hyperkeratosis
#Periesophageal tissue
Inflammation, NOS
Inflammation, acute
#Stomach
Edema, NOS
Inflammation, NOS
#Gastric submucosa
Inflammation, granulomatous
#Forestomach
Hyperplasia, epithelial
Hyperkeratosis
#Colon
Hemorrhage
Parasitism

(50)
1

1
1
1

(50)

(50)
1
(50)
21
(50)
(50)

(50)
(50)
1

(50)
1
(50)

(50)

2%)

(2%)
(2%)
(2%)

2%)
(8%)
(2%)

(42%)
(14%)

2%)

2%)

(6%)

(48)

(49)

49)
(49)
4
27
(50)
2
(49)
1

49)
48)

1
(48)
(48)

1

43)
1

(2%)

(4%)

(8%)
(55%)
(4%)
(4%)

(2%)

(2%)

2%)
(2%)

(2%)
(5%)

(48)

(2%)
2%)

(4%)

(2%)
8%)

(4%)
(50%)
(4%)

(2%)

(2%)

(2%)

(50)

(48)
(48)

47

(4%)

(10%)
2%)

(2%)
8%)

(52%)

(8%)

(2%)
(2%)

(2%)
(2%)

(2%)

URINARY SYSTEM

#Kidney
Calculus, gross observation only
Mineralization
Cast, NOS
Hydronephrosis
Cyst, NOS
Inflammation, acute focal
Inflammation, chronic
Inflammation, granulomatous
Fibrosis, diffuse
Nephropathy
Nephropathy, toxic
Calcification, focal
Cytomegaly
Hyperplasia, tubular cell
#Kidney/tubule
Dilatation, NOS
Degeneration, NOS
Atypia, NOS

(50)

DO B o O

p—

(50)

2%)
(10%)
(2%)
(8%)
(4%)

(2%)

(2%)
(94%)

159

49)

37
1

49)
1

(6%)

(2%)
(4%)

(76%)
(2%)

(2%)

42

46
(48)

6%)
(6%)
(2%)
(2%)

(88%)
(17%)

(96%)

(2%)
(2%)

(50)

——

42
29
2
50

1
(50)

(2%)
(2%)

(84%)
(58%)
(4%)
(100%)
(2%)
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TABLE D4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

URINARY SYSTEM (Continued)

#Kidney/pelvis (50) 49) (48) (50)
Dilatation, NOS 1 2%)
Hemorrhage 3 (6%) 2 (4%)

Hyperplasia, epithelial 10 (20%) 1 (2%) 4 (8%) 3 (6%)

#Urinary bladder (48) (46) ] 47) 44
Inflammation, NOS 1 (2%)

Inflammation, acute diffuse 1 2%
Hyperplasia, epithelial 1 (2%) 1 (2%) 1 2%)
Angiectasis 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (49) 49) (CY3) (43)
Cyst, NOS 1 (2%) 1 (2%) 1 (2%)
Congestion, NOS 1 (2%)

Hyperplasia, NOS 1 2%)
Hyperplasia, focal 1 (2%) 4 (9%) 3 (T%)
Angiectasis 2 (4%)

#Adrenal (50) (48) (48) (50)

Cyst, NOS 1 (2%)

Congestion, NOS 2 (4%)

Hemorrhage 1 (2%)

Necrosis, cortical 1 (2%)

Lipoidosis 2 (4%)

Angiectasis 1 (2%) 1 (2%) 2 (4%) 1 (2%)

#Adrenal/capsule (50) (48) (48) (50)
Inflammation, chronic 1 (2%)

#Adrenal cortex (50) (48) (48) (50)
Congestion, NOS 1 (2%)

Hemorrhage 1 (2%)

Inflammation, focal 1 (2%)

Lipoidosis 3 (6%) 1 (2%) 1 (2%)
Focal cellular change 1 (2%) 1 (2%)

Cytomegaly 1 2%) 1 2%)

Hyperplasia, NOS 1 (2%) 1 2%)

Hyperplasia, focal 4 (8%) 1 2%) 1 2%)

#Adrenal medulla (50) (48) (48) (50)

Focal cellular change 1 (2%) 1 (2%)
Hyperplasia, NOS 2 (4%)
Hyperplasia, focal 8 (16%) 5 (10%) 12 (25%)

#Thyroid (50) 49) 49) (50)
Inflammation, chronic focal 1 (2%)

Hyperplasia, C-cell 1 2%) 2 (4%) 2 (4%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (50)

Cyst, NOS 1 2%)

Degeneration, cystic 1 (2%)

Hyperplasia, NOS 1 (2%)

Hyperplasia, focal 1 (2%)

Hyperplasia, cystic 1 (2%)

Lactation 30 (60%) 21 (42%) 20 (40%) 7 (14%)
*Vaginal mucosa (50) 50 (50) (50)

Degeneration, NOS 3 (6%) 3 (6%)
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TABLE D4, SUMMARY OF' THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE AUGUST RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH) LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM (Continued)

#Uterus (50) (49) (48) 49
Dilatation, NOS 4 (8%)
Hydrometra 1 (2%) 1 (2%) 4 (8%) 2 (4%)
Hemorrhage 1 (2%)
Inflammation, NOS 1 (2%)
Inflammation, acute 1 (2%)

Inflammation, acute/chronic 1 (2%)
Metaplasia, squamous 1 (2%)

#Uterus/endometrium (50) (49) (48) (49)
Cyst, NOS 1 (2%)

Inflammation, acute 1 (2%)
Degeneration, NOS 1 2%)
Hyperplasia, NOS 1 (2%)

Hyperplasia, cystic 1 (2%)

#Ovary (49) (47 47 (46)
Cyst, NOS 2 (4%) 3 (6%)

Follicular cyst, NOS 1 (2%) 2 (4%) 3 (T%)
NERVOUS SYSTEM

#Brain (50) 49) (50) (50
Hydrocephalus, internal 1 (2%)
Hemorrhage 1 (2%) 3 (6%) 1 (2%)

SPECIAL SENSE ORGANS
*Middle ear (50) (50) (50) (50
Inflammation, acute suppurative 1 2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES

*Mediastinum (50) (50) (50) (50)
Abscess, NOS 1 (2%)

*Pleura (50) (50) (50) (50)
Inflammation, acute/chronic 1 (2%)

*Pericardium (50) (50) (50) (50)
Inflammation, acute/chronic 1 (2%)

ALL OTHER SYSTEMS
None

SPECIAL MORPHOLOGY SUMMARY
None

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE E1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 49 50 50 50

INTEGUMENTARY SYSTEM

*Skin 49) (50) (50) (50)
Trichoepithelioma 2 (4%) 1 2% 1 2%)
*Subcutaneous tissue 49) (50) (50) (50)
Sarcoma, NOS 1 (2%)
Teratoma, benign 1 (2%)

RESPIRATORY SYSTEM

#Lung 47 (49) (50) 47
Neoplasm, NOS, unclear primary or metas 1 (2%)
Alveolar/bronchiolar adenoma 1 (2%)

Tubular cell adenocarcinoma, metastatic 1 (2%)
Pheochromocytoma, metastatic 1 (2%) 3 (6%) 1 (2%) 1 (2%)

HEMATOPOIETIC SYSTEM
*Multiple organs (49) 50) 50) (50)
Malignant lymphoma, histiocytic type 1 (2%)

CIRCULATORY SYSTEM

#Spleen (46) (48) 43 (46)
Hemangiosarcoma 1 (2%)

#Heart 4mn 49) (50) (48)
Tubular cell adenocarcinoma, metastatic 1 (2%)
Pheochromocytoma, metastatic 1 (2%)

DIGESTIVE SYSTEM

#Liver 47 (49) (50) 47
Carcinoma, NOS, metastatic 1 (2%)

#Cecum (41) (45) (43) (43)
Adenocarcinoma in adenomatous polyp 1 (2%)

URINARY SYSTEM

#Kidney (49) (49) (50) 47
Tubular cell adenoma 2 (4%) 1 2%)
Tubular cell adenocarcinoma 1 (2%)
Interstitial cell tumor, invasive 1 (2%)

#Urinary bladder (41) (45) (41 (44)
Transitional cell carcinoma 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (36) (21) 25) (28)
Chromophobe adenoma 1 (3%) 2 (10%)

#Adrenal (48) 48) (43) (43)
Cortical adenoma 2 (4%)
Pheochromocytoma 19 (40%) 21 (44%) 12 (28%) 11 (26%)
Pheochromocytoma, malignant 4 (8%) 5 (10%) 1 (2%) 2 (5%)

#Thyroid (41) (41) 41) 40
C-cell adenoma 8 (20%) 4 (10%) 5 (12%) 2 (5%)
C-cell carcinoma 4 (10%) 1 (2%) 1 3%)
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TABLE El. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Parathyroid (15) (16) 21 (18)
Adenoma, NOS 2 (13%) 1 (6%)
#Pancreatic islets (42) (49) (46) (46)
Islet cell adenoma 1 (2%) 1 2%)
REPRODUCTIVE SYSTEM
#Testis (46) (46) (48) (48)
Interstitial cell tumor 16 (35%) 17 (37%) 21 (44%) 31 (65%)
Interstitial cell tumor, malignant 1 (2%)
NERVOUS SYSTEM
#Brain (45) (48) (50) 47
Glioma, NOS 1 (2%)
Astrocytoma 1 2%)
*Spinal cord (49) (50) (50) (50)
Meningioma 1 (2%)
SPECIAL SENSE ORGANS
None
MUSCULOSKELETAL SYSTEM
*Skull (49) (50) (50) (50)
Mixed mesenchymal tumor, benign 1 (2%)
*Vertebra 49 (50) (50) (50)
Meningioma, invasive 1 (2%)
BODY CAVITIES
*Mediastinum (49) (50) (50) (50)
Carcinoma, NOS 1 (2%)
*Peritoneum (49) €50) (50) (50)
Sarcoma, NOS 1 2%)
Mesothelioma, NOS 2 (4%) 1 (2%) 1 2%)
Mesothelioma, malignant 2 (4%)
*Peritoneal mesothelium (49) (50) (50) (50)
Mesothelioma, NOS 1 (2%)
*Tunica vaginalis (49) (50) (50) (50)
Mesothelioma, NOS 1 2%) 1 (2%)
ALL OTHER SYSTEMS
None
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50 50
Natural death 13 14 20 16
Moribund sacrifice 3 8 6 3
Terminal sacrifice 32 26 12 6
Dosing accident 1
Accidentally killed, NOS 1 1 12 25
Animal missing 1
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TABLE E1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

TUMOR SUMMARY

Total animals with primary tumors** 38 37 23 32
Total primary tumors 63 61 46 57
Total animals with benign tumors 35 35 22 32
Total benign tumors 50 50 41 46
Total animals with malignant tumors 11 9 2 7
Total malignant tumors 11 9 2 10
Total animals with secondary tumors# # 1 5 1 3
Total secondary tumors 1 6 1 4
Total animals with tumors uncertain--
benign or malignant 2 2 2 1
Total uncertain tumors 2 2 2 1
Total animals with tumors uncertain--
primary or metastatic 1
Total uncertain tumors 1

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

~ANIMAL -7 7 (K ki Jd A O A O 7 8
NUMBER 9 9 9 O o 1 1 2 8 3 4 4/ 4 5 5 8 7 70 71 71 8 8 9 9 0
8 8 9 1 5 1 8 o 3 6 1 2 6 o 2 4 2 4/ 8 8 6 9 2 & 2
WEEKS ON i 00 T i1 1 10 1 O 1 of I 1
STUDY O O 4 0 o0 0 o 58 of o o 8 o 0 o & o 4 o 9 9 o o 5 0
5 5| 4 5| s 5 5 2 5 5 5 9 5 5 8 7 5 8 5 8 i 5 5 1 5
INTEGUMENTARY SYSTEM —
Skin + N + + + + + + + N + + +
Trichoepithelioma
Subcutaneous tissue + + + + + N + + + + + + + + + N
Sarcoma, NOS X
FRESPIRATORY SYSTEM
Lungs and bronchi + + 4+ + + + + -+ 4+ o+ o+ o+ + o+ o+ o+ o+ o+ + + + +
Alveolar/bronchiolar adenoma X
Pheochromocytoma, metastatic X
Trachea + + = 4+ + + 4+ -+ + - - 4+ o+ + o+ F+ + + 4+ 4+ o+ 4+ - o+
HEMATOPOIETIC SYSTEM
Bone marrow L T S e T s T R S S S S " S SR R ST S S
Spleen + + + + + F + + F + o+ o+ o+ + F o+ o+ o+ + o+ o+ o+ o+ 4
Lymph nodes + + = = + + + ~ 4+ + + - & =+ 4+ = = + 4+ o+ —- + = +
Thymus e T R Rt T T B T R
CIRCULATORY SYSTEM
Heart + + + + + + + =+ + F o+ o+t + o+ o+ o+ o+ o+ o+ o+ o+ o+
DIGESTIVE SYSTEM
Salivary gland + + + + + + + -+ + + -+ 4+ + 4+ + -+ + + + + - 4
Liver + + + + + +F o+ -+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + + o+
Bile duct + + + + + + + = + + + + + + + + + + + + + + + + +
Gallbladder & common bile duct N NNNDNDNNDNNNNNNNNNNNNNNNNNN
Pancreas L e T T T S A T T L T T T
Esophagus + o+ + + o+ F o+ =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+
Stomac + o+ + + F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Small intestine + + =+ + + 4+~ + o+ o+ o+ + o+ o+ o+ o+ =+ o+ o+ o+ o+ -+
Lax;fe intestine + + = 4+ + + o+ + o+ -+ o+ o+ o+t o+ =+ =+ o+ o+ - 4+
Adenoccarcinoma in adenomatous polyp
UKINARY SYSTEM
Kidney + 4+ + o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+
Tubular cell adenoma
Urinary bladder + - + + + -+ L R A R T
Transitional cell carcinoma
ENDOCRINE SYSTEM
Pituitary + + + + + -+ o+ - 4+ o+ o+ - - -+ + o+
Chromophobe adenoma X
Adrenal + + + + + + + o+ - o+ + o+ o+ o+ + + ++ o+ o+ o+ +
Pheochromocytoma X X X X X X X X X X X
Pheochromocytoma, malignant X
Thyroid + + - + + + + -+ + 4+ -+ + + 4+ - + + + + + - +
-cell adenoma X X X X X
C-cell carcinoma X X X
Parathyroid + = =+ + = 4+ =~ = = =+ = = =~ - = - - 4 4+ = 4
Pancreatic islets + + -+ + o+ o+ -+ o+ 4+ o+ o+ o+ + o+ = o+ + o+ o+ -+
Islet cell adenoma X -
REPRODUCTIVE SYSTEM
Mammary gland + + NN N NNWDNNNNN 4+ + NN + N + NN + NNN
Testis ‘ + 0+ =+ 4+t o+ o+ o+t =+ o+ o+ o+ o+ + o+ F o+ o+ o+ 4
Interstitial cell tumor X X X X X
Prostate + + - + + + + o+ o+ - 4+ o+ + o+ o+ + + +
Brain L R T T . S S R S P S S S
BODY CAVITIES
Peritonsum N NNNNNNNNNNN N NNNNNNNNNNN
Mesothelioma, NOS X
Tunica vaginalis + + N + + + + + + + + N + + + + + + + + + + + + +
Moesothelioma, NOS
+: Tissue examined microscopically . No tissue information submitted
=: Required tissue not examined microscopically C: Naecropsy, no histology due to protocol
X: Tumor incidence A:  Autolysis
N: Necropsy, no autolysis, no microscopic examination M: Animal missing
S: Animal missexed B: No necropsy performed
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS: UNTREATED

CONTR

OL (

Continued)

ANIMAL B YO 8 8] 8] & 5
NUMBER 1 3 3| 4 4 4 8|
8| 0 4 5 8
TOTAL:
WEEKS ON T O I O 0 1] [ [4] T I 1~ |TISSUES
STUDY 0 O O 9 8 7T 0O 0o 0 Bl 0 4] 3 g’ 0) 9, 0' 0 0 & 9 o o o o TUM
5 5 3| 8 6 3 5 5 S 1 5 4 8 5 5 9 S 5 & 3 U 5 5 8§ 5
Skin + o+ o+ M + + o+ + + + N + + + 4+ + 4+ 4+ *49
Trichoepithelioma X X 2
Subcutaneous tissue + + + + + + N + + o+ + *49
Sarcoma, NO§ 1
RESPIRATORY SYSTEM
Lungs and bronchi + + + + M + 4+ 4+ 4+ A+ + + F + + + + + + + + + + + 47
Alveolar/bronchiolar adsnoma 1
Pheochromocytoma, metastatic 1
Trackea + 4+ + + M+ 4+ + + A+ o+ + A -+ -+ o+t 41
Bone marrow + + 4+ + M + & + + A + - + + + + + + + + + + + + + 48
Spleen + - + = M + 4+ + + + 4+ - + + + + 4+ + + + 4+ + + + 4+ 48
Lﬁmph nodes + + 4+ + M + = 4+ + + + - - + 4+ o+~ o+ + o+ o+ 38
Thymus - = = =M = ~+ = = A -~ = = = = = = - = - . =~ - - [}
CIRCULATORY SYSTEM
Heart + + + + M+ 4+ o+ + A+ o+ A+ o+ o+ o+ o+ o+ 4+ 47
Salivary gland — 4+ ~ + M 4+ + + ~ A + = + 4+ F 4+ + + + + o+ F A+ o+ o+ 40
Liver + + + + M + + + + A 4+ + + + + + + + 4+ o+ o+ o+ o+ o+ o+ 47
Bile duct + + + ¥+ M 4+ + + 4+ A + + + + + + + + + +£ + + + + + 47
Gallbladder & common bile duct N NNNMNNNNNNNNNDNNDNNNNNNNNNNN *49
Pancreas + + + = M + 4+ + 4+ A+ = + + + + + + o+ o+ o+ + + o+ 4+ 42
Esophagus + 4+ + + M+ 4+ + + A+ 4+ o+ - -+t o+ 4 45
Stomac + + + = M 4+ 4+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ -+ o+ o+ o+ o+ 4+ 47
Small intestine + 4+ + - M+ 4+ o+ 4+ 4+ -+ o+ o+ o+ o+ 4 43
Ln}e intestine + + + - M + + + + + + - + + 4+ ~ + 4+ 4+ + + + + + o+ 41
A inoma in ad tous polyp X 1
URINARY SYSTEM
Kidney + o+ + 4+ M 4+ F o+ o+ F o+ A+ o+ 4+ o+ e+ 4 49
Tubular cell adenoma X X 2
Urinary bladder + + + - M + + + -+ 4+ o+ 4+ - -+ o+ 4 41
Transitional cell carcinoma X 1
Pituitary + + - + M - + + A 4+ + -+ + 4+ - + + - o+ o+ 36
Chromophobe adenoma 1
Adrenal + 0+ + + M+ + 0+ + 4+ + + + + 4+ o+ + o+ o+ o+ o+ o+ 48
Pheochromocytoma X X X X X X X X 19
Pheochromocytoma, malignant X X X 4
Thyroid + + + + M 4+ 4+ + + A+ - 4+ + + + + + 4+ -+ + o+ o+ 41
-coll adenoma X X X 8
C-cell carcinoma X 4
Parathyroid $ = = + M - 4+ =~ = A ¥ = = = = 4+ - — - - —~ - - 4+ - 15
Pancreatic islets ¥ 4+ + = M + + + + A + - + + + + + + + + 4+ + + + + 42
Islet cell adenoma 1
Mammary gland N N+ NM+NNUS+FFNNNNS+FNL+F + + NN + NN + + *49
Testis + + + + M + + + + + + -+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Interstitial cell tumor X X X X X X X X X X X 18
Prostate + 4+ + + M + + + A + - + 4+ + + - + + o+ 44
NERVOUS SYSTEM
Brain + 4+ + + M+ 4+ + + A+ + o+ F F o+ o+ o+ o+ o+ o+ o+ 45
Peritoneum N NN NMNNN N NNNNNN N NN NNN N *49
Mesothelioma, NOS 1
Tunica vaginalis + + + + M+ 4+ + 4+ 4+ + N + + + + + + + + 4+ + + + + *49
Mesothelioma, NOS X 1
* Animals necropsied
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ANIMAL wmorT ki
NUMBER 9 9 9 9 0 O 1 1 i 2 2
5| 8 2| 8 7 4 e

777l7‘777717|7’
sl 3 4 4/ 5 g
5’7,3 1

5 [

5 38 8| 7
1T 170 I 0 1
5| 3 5 21 7 4 5|

77
10
g] 0'02
7 5 4 4

NOSy —-31-3

g -3

WEEKS ON 1T 0 T
STUDY o’ sl o o o]
5 8 &5 5 5
RESPIRATOR
Lungs and broachi + + + o+ + o+ o+ o+

1 SYSTEM
Pheochromocytoma, metastatic
Trachea

4+
]
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
|
+
+
+
+
+
+
+
+

+

+

+

Bone marrow
Spleen
Limph nodes
Thymus

P+
11 ++
R
I +++
1+ ++
P+t
1+ ++
1 +++
s
L+
L +++
P+
| +++
1 +++
+ 1 ++
P+ ++
I+ 4+
1 +++4
P+
+++
I+ ++
[

L+ ++

|+ ++

L+t

CIRCULATORY SYSTEM
Heart
Pheochromocytoma, metastatic

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

+

+

+

DIGESTIVE SYSTEM
Salivary gland
Liver
Carcinoma, NOS, metastatic
Bile duct
Gallbladder & common bile duct
Pancreas
Esophagus
Stomac.
Small intestine
Large intestine

P+

+++++2+ ++
+++++2Z+ ++
++ 1 ++2Z+ ++
+++++4+ ++
+++++2+ ++
+++++2Z+ ++
+++++2Z+ ++
+++++2Z+ ++
P4+ ++24+ ++
111+ 1%

+++++2+ ++
+++++2+ ++
+++++2Z+ ++
+++++2+ ++
+++++2+ ++
+++++2Z+ ++
+1+1+2Z+ +
+++++2+ ++
+++++2+ ++
+++++2+ ++
+++++2+ ++
+++++2Z+ ++

+++++2+ ++

+++ 1 +2+ +1

+++++2+ ++

URINARY SYSTEM
Kidney
Urinary bladder

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

1+
++
+4+

[
++
++
++
++
++
++
++
++
++
++
++
++

++

++

++

ENDOCRINE SYSTEM
Pituitary
Chromophobe adenoma
Adrenal
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
-cell adenoma
C-cell carcinoma
Parathyroid -
Adenoma, NOS
Pancreatic islets + + o+ o+
Islet cell adenoma

+ M o+ o+
+ M M
+ Mo+
+ Mo
1
+
+
> 1
t
+
1
4 1
!
+o44

M4 M4

|
1
+

+
+
+
+
+
+
+
+
+ o+ o+ +
+
+ o+ M+ M+
+ o+ M M4
+

+ ¥+
+ a4

+ M+ 4+

+

REPRODUCTIVE dYSTEM
Mammary gland
Testis

Interstitial cell tumor
Prostate

++
+2
+944+2
+044+2
++
+Z
+2Z
+2
+ M+
(4
++
+94+2
+ 044+
+9e4+ +
+'2
+2
+2
++
+ ™4+
+M4+ 2
+2+2
+ M+ 2

+P4+2

NERVOUS SYSTEM

Brain

Spinal cord
eningioma

++
+
++
++
+

++
++
++
+
+
+
+
++
2+
+
++
++
+
+

M4+
+
+
++

++

++

MUSCULOSKELETAL SYSTEM
Bone N NNNN 4+ NNDNNNDNNNNNNNNNNN
Mixed mesenchymal tumor, benign
Meningioma, invasive X

BODY CAVITIES

Mediastinum N NNNNNNNDNNDNNNNNNNNNNNDNNNN
Carcinoma, NOS
Peritoneum N NNN
Sarcoma, NOS
Mewtheliom, NOS

2
4
4
2
4
4
4
2
4
"z
Z
4
4
4
‘2
2
4
4

-4
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TABLE E2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS: VEHICLE
CONTROL (Continued)

ANIMAL 7] 7 8 8 8 8] ] g[8 [}
NUMBER 9 9 9o 9 O o L 1l 3 4 5 s 8 8 6 6 71 7 7 8 8 8 8 8 8
o 1 3 8 4 7 7 9 9 1 o 9 o 5 e 9 8 4 7 O 1 3 4 7 8
) TOTAL:
WEEKS ON 0 1] I 0 10 0 77000 O 0F 0 O O 01 0 |TISSUES
STUDY 8 8 0 o 3 0 o 4 o0 O 8 9 6 o 8 5 5 5 9 6 9 0 0 4 9 [TUMORS
o 3 5 5 9 5 5 2 4 5 i 20 9 5 s 3 3 5 7 4 o 5 5 9 2
RESPIRATORY SYSTEM
Lungs and bronchi + + + + 4+ o+ + o+ o+ o+ + 4+ + o+ o+ + + + + + o+ + + 49
Pheochromocytoma, matastatic X X X
Trachea - + =+ + = = 4+ 4+ 4+ -+ 4+ + 4+ F+ + = =~ = + o+ - 38
Bone marrow + o+ 4+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ A+ o+ o+ =+ 49
Spleen + + + + + F 4+ + 4+ + o+ o+ o+ 4+ o+ o+ 4+ + 4+ + o+ 4+ 48
Lymph nodes + - -~ + 4+ - =+ 4+ + = - 4 4+ =~ 4 = = =+~ 4+ o+ o+ - 33
Tﬁymus + - = - - = = =+ =+ = - - - = = = = 4 - = - = 7
Heart + o+ o+ + o+ o+ 4+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Pheochromocytoma, metastatic X 1
DIGESTIVE SYSTEM
Salivary gland -+ 4+ + 4+ + o+ o+ + o+ + o+ o+ o+ o+ = =+ + =+ o+ 4+ - 43
Liver + + + + o+ + o+ o+ o+ A+ o+ o+ + o+ o+ 4+ 4+ 4+ 4+ 4+ o+ o+ o+ 49
Carcrinoma, NOS, meatastatic X 1
Bile duct + + + + + + + o+ 4+t 4+ o+ 4+ F 4+ + o+ + o+ o+ o+ o+ o+ 49
Gallbladder & common bile duct N NNNNUNDNNNNDNNNDNNNNNNNNNNNNN *50
Pancraas + 4+ + + 4+ o+ 4+ 4+ A+ o+ o+ o+ 4+ 49
Esophagus + + + + + o+ - o+ o+ + o+ o+ + o+ o+ o+ o+ o+ o+ + 4 47
Stomac. + + + + F + o+ + -+ + + 4+ o+ 4+ o+ o+ + + A+ o+ o+ o+ 47
Small intestine + + + + + + 4+ 4+ 4+ + 4+ -+ o+ o+ -+ o+ -+ o+ -+ 44
Large intestine + + 4+ + + 4+ 4+ + 4+ + + -+ + + 4+ -+ + + + 4+ - 45
URINARY SYSTEM
Kidney + + + + + + 4+ + + + + + 4+ + o+ 4+ F o+ o+ o+ 4+ + 4+ o+ o+ 49
Urinary bladder + + + 4+ 4+ + + + o+ + F o+ o+~ o+ o+ -+ o+ - 4+ 45
ENDOCRINE SYSTEM
Pituitary -+ = - + ~ + = + - - 4+ + + 4+ + 4+ - = - - = 4 - 21
Chromophobe adenoma 2
Adrena + + 4+ + 4+ + o+ + + 4+ + + + + ~ + + + <+ + + 48
Cortical adenoma X 2
Pheochromocytoma X X X X 21
Pheochromocytoma, malignant X X X X
Thyroid ~ 4+ 4+ + 4+ + - =+ o+ o+ o+ o+ o+ o+ o+ o+ - = -+ - - 41
C-cell adenoma X 4
C-cell carcinoma X 1
Parathyroid R T S A R 16
Adenoma, NOS
Pancreatic islets | + + + + + o+ o+ + 4+ + o+ 4+ o+ o+ o+t o+ 4+ o+ o+ 4+ 4 49
Islet coll adenoma X 1
Mammary gland N NNNNN + N + + N + + + NN NNNNNNDNNN + *50
Testis + + + + + + + + 4+ + =~ + + 4+ + + -+ + -+ 4+ + o+ O+ 46
Interstitial cell tumor X X X X X X 17
Prostate + o+ + + + 4+ + + + 4+ + + + -+ + - + + + o+ 47
NERVOUS SYSTEM —
Brain + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ - 48
Spinal cord N 4+ + 4+ + N + + + + + + + + + + + + + + + + + + + *50
Meningioma 1
MUSCULOSKELETAL SYSTEM
Bone N NN N + NNNNNNN+ NN + 4+ + N + NNNNINN *50
Mixed mesenchymal tumor, benign X 1
Meningioma, invasive 1
BODY CAVITIES
Mediastinum N NNNDNDNNDNNNDNNNNNNDNNNNNNDNNNN *50
Carcinoma, NOS X
Peritoneum N NN NDNNNUDNWNNNNNNNNNNNNNNNNN 250
Sarcoma, NOS 1
Mesothefioma, NOS X 2

* Animals necropsied
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: LOW DOSE

ANTMAL T T 7T M7 M7 7 ki 7 77
NUMBER o o o o 1 1 1 2 2 2@ 3 3 3 4 4 4 4 5 5 5 8 8 8 8 8
WEEKS ON 0 Of I 0 Iy o 1 [9 T O 0 or 0 0 or I 1o O
STUDY 8 of 1 O 6 O 6 o 1 1 2/ of & 5 1 i 3 2f 6 5 1 o0 01 8‘ 2
8 4 L 4] 9 4 B 4 O O 31 4 9 O 4 7 2 o0 5 7 1 4 4/ 6 2
INTEGUMENTARY SYSTEM
Skin + + + 4+ 4+ + + N N + + N N N N +
Tnchoepithelioma X
Subcutaneous tissue + + + + + + + N N + + N N N N +
Teratoma, benign X
RESPIRATORY SYSTEM
Lungs and bronchi L T S T T T S S G SR T S SR S T N T S o
Neoplasm, NOS, unclear primary or metastatic X
Pheochromocytoma, metastatic
Trachea + + + + - 4+ + + + o+ + 4+ -+ o+ -+ + 4+ o+ o+~ 4
HEMATOPOIETIC SYSTEM
Bone marrow L e e A ST N T R N I S 5
Spleen o~ o+ + + o+ o+ + + o+ + o+ 4+ -+ o+ o+ o+ o+ o+ o+ o+
emangiosarcoma
Lﬁmph nodes - -+ + -~ =+ + -~ -~ 4+ - - - - - 4+ + + -+ - + =
Thymus R T T I e I T R S
CIRCULATORY SYSTEM
Heart L N T S S T S S T T T S S T S e
DIGESTIVE SYSTEM
Salivary gland + + + + + 4+ + o+ 4+ + 4+ + + - = -+ o+ o+ + o+ o+ 4+ o+ o+
Liver + + + + + 4+ + o+ + + + o+ + 4+ + o+ o+ o+ o+ 4+ 4+ A+
Bile duct + + + + + + + + + + + + + + + + + + + + o+ o+ o+ o+ o+
Gallbladder & common bile duct N NN NNDNINDNNNNNNNNNNNNNNNNDNNN
Pancreas + 0+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ + o+ =+ 4+ o+ + 4+ o+ o+t
Esophagus + + + + + + + + 4+ + =~ + + 4+ =+ = 4+ e 4+ o+ = o+ +
Stomac + O+ o+ R+ A+ O+ O+ O+ o+ o+ o+ o+ o+ o+ 4
Small intestine + + +F + o+ o+ o+ + o+ + o+ o+ o+ -+ o+ o+ + o+ o+ 4+ o+
Large intestine + + + F+ + 4+ + 4+ + + + o+ + -+ + -+ o+ o+ 4+ o+ o+
URINARY SYSTEM
Kidney + + + + + 4+ + + + F + + o+ + F o+ 4+ + + o+ o+ o+ o+ o+ o+
Tubular cell adenoma X
Urinary bladder + + + + + - 4+ + + + + + -+ o+ + o+ + - - 4+ o+
ENDOCRINE SYSTEM
Pituitary L A T A i TR N R T T R I
Adrenal + + + + + + + + 4+ 4+ + + 4+ o+ + + + F o+~ -+ + o+
Pheochromocytoma X X X X X X
Pheochromocytoma, malignant
Thyroid -+ + + - + + + + + + + + - + + o+ o+ o+ o+ + o+ o+ o+
Jcell adenoma X X
Parathyroid - -+ - - 4+ 4+ -+ - 4+ + - -+ - - - - - -~ 4 + + -
HEPRODUTTIVE SYSTEM
Mammary gland + + N+ NNNNNNNNNNNNNNS+NN + + NN
Testis + + + + + + + 4+ + + + 4+ + 4+ + + + + o+ o+ 4+ o+ 4+ o+ o+
Interstitial cell tumor X X X X X X X X X X X X
Prostate S R T S + o+ o+ o+ + + + - + + + +
NERVOUS SYSTEM
Brain + 4+ o+ o+ + o+ o+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
BODY CAVITIES
Peritonenm N NN NNNNNNN N NN NNNNNNNNNN l
Maesothelioma, NOS X
Tunica vafinalia + + + + + 4+ + + + + + + o+ o+ o+ o+ + o+ o+ + o+ o+ o+ 4+
Mesothelioma, NOS X
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS: LOW DOSE

{Continued)
ANTMAT (R 8 8 8 8 8
NUMBER 8 9 9 0 O 1 1 2| 2 2 3 3| 4( 4/ 5 5 5 & 7 7 7 9
4 9 0 1 2\ 8 38 4| 35 5 38 7 2 3 6 8 1 5 9 o0
TOTAL:
WEEKS ON Y [ T T O OO TISSUES
STUDY 5 21 0 4 o 8 8 3 0 8 TUMORS
1 1 4 [} 4 4 8| 8 8 4| 5
INTEGUMENTARY SYSTEM
Skin N + + + N + N N + + N + + + *50
Trichoepithelioma 1
Subcutansous tissue N + + N N N N + 350
Teratoma, benign 1
Lungs and bronchi + 4+ + + + o+ + + + + o+ o+ 4+ o+ o+ o+ o+ + + o+ 50
Neoplasm, NOS, unclear prim or meta 1
Pheochromocytoma, metastatic X 1
Trachea + + + - - 4+ + + + + + + = + + + F + + + -+ + ~ o+ 41
Bone marrow L T T S T T S e T T T B T e N N N J 38
Spleen + - - o+ 4+ 4+ -+ o+ -+ + o+ -+ o+ o+ o+ o+ o+t 43
Hemangiosarcoma X 1
Lymph nodes - = 4+ - 4+ 4+ o+ -+ — o+ A+ =+ =~ 4+ + = -+ 4+ 4+ 25
Tﬂymus T I T T S T N S 2 18
CIRCULATORY SYSTEM
Heart + + + + + + + o+ o+ o+ 4+ o+ + o+ + + + o+ + o+ 50
DIGESTIVE SYSTEM
Salivary gland -+ + = + 4+ F F+ -+ + o+ o+ o+ o+ o+ o+ -+ - 4+ o+ o+ o+ 42
Liver + + + + o+ 4+ o+ + 4+ o+ + o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Bile duct + + + + 4+ + 4+ 4+ 4+ F+ + + + + 4+ + 4+ + + o+ o+ + o+ o+ o+ 50
Gallbladder & common bile duct N NNNNDNNDNNNNNNNNNNNNINNNNNN *50
Pancreas + + - 4+ + 4+ + + + + + + -+ -+ + o+ o+ o+ o+ 46
Esophagus -+ + + F F o+ o+ - 4+ o+ o+ o+ o+ o+t o+ o+ o+ o+ 4 44
Stomac R S S T T R I S G A RN N N N S S 48
Small intestine + + + + + + + + + + + F + -+ + + + o+ 4+ o+ o+ o+ 48
Large intestine + 0+ + + + -+ 4+ 4+ -+ =+ o+ -+ -+t 43
URINARY SYSTEM
Kidney L R e T R S N T e T T S T R 50
Tubular cell adenoma 1
Urinary bladder - 4+ + - + + o+ o+ o+ o+t -+ - =+ o+ o+ o+ o+ o+ 41
Pituitary R SR A N T T B T R I N 25
Adrenal ~ + + + = + 4+ + -+ + 4+ =+ + + =+ 4+ o+ o+ + 4+ 4+ 43
Pheochromocytoma X X X X X X 12
Pheochromocytoma, malignant X 1
Thyroid + o+ -+ 4+~ + + o+ =+ o+ o+ o+~ - =+ o+ o+ 41
-cell adenoma X X 5
Parathyroid + -+ =+ + = = = -+ - =~ = 4 4+ = = =+ = =+ 4+ 21
Mammary gland N NNNNS+N + N + + NN NNNNNNNNDNNNNN *50
Testis + + + + + 4+ + F + F + o+ + -+ -+ 4+ o+ o+ o+ o+ o+ 4 48
Interstitial cell tumor X X X X X X X X X 21
Prostate + + 4+ o+ F o+ o+ A+ o+ 4+ o+ =+ = 4+ o+ -+ 4+ 4+ o+ 44
NERVOUS SYSTEM
Brain + o+ + + 4+ F o+ F o+ o+ A+ + o+ o+ 4+ F o+ A+ 4+ 50
BODY CAVITIES
Peritoneum N NNNN N NNNNNNNNNNNNNNNNNN *50
Mesothelioma, NOS 1
Tunica vaginalis + + o+ + + + + + 4+ + + + N + N + + + + + *50
Mesothelioma, NOS 1

* Animals necropsied
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANIMATL
NUMBER
WEEKS ON
STUDY

INTEGUMENTARY SYSTEM

Skin
Trichoepithelioma

.
|
0l

.
1!
9

7]
2|
3|

7
2
5|

]

X%

71

ki 7]
5 8 4
9 2[ 8
[}

oo

!

7
7
5

> 003

4
7
8|

|

1
0
4

]

AR

oo ~as-

- O =GN -]

4
8|

K

0
]
i

~ o

e 0O

[S.X°.X=

NI v

DO O~y

+

+

+

+

+

+

Y SYSTEM
Lungs and bronchi
Tubular cell ad rcinoma, met.
Pheochromocytoma, metastatic
Trachea

HEMATOFOIETIC SYSTEM —
Bone marrow

Spleen

L{mph nodes

Thymus

tatic

+

+

+

+

+

+

+

+

+

+

>

+

+

+

+

+

Y

+

+

[

++++

1 ++

1§ ++

1 ++
P-—

L +++

P+

+ 1 ++

++++

4+t

11+

44

>

i+ +

4+

4+

4+

| +++

| +++

1+

+ 4+

U+ 4+

+H 1+

+1++

CIRCULATORY SYSTEM

Heart
Tubular cell adenocarcinoma, metastatic

+

4+

+

+

+

+

+

+

+

+

+

+

+
»

+

+

+

4

+

+

+

+

+

+

DICESTIVE SYSTEM
Salivary gland
Liver

Bile duct
Gallbladder & common bile duct
Eanclx;eas
sophagus
Stogacgu
Small intestine
Large intestine

+++++Z+++

+++++Z+++

+++++2Z+++

+++++2+ 4+

+++++2Z++ 4

[T I T .

+++++2+++

++++ 1 2+++

+++++2Z++ +

+++++2+++

+++++2+++

+++++2+++

FH+++2Z+++
L gt g

+++++2Z+++

+++++2Z+++

+++++2Z+++

+++++2+ 4+

+++++Z+++

+++++2Z++ 4+

+H 10 2++1

F++++2Z+++

+++++24+++

+++++2+++

+++ 1 +2++ 1

URINARY SYSTEM
Kidney
Tubular cell adenocarcinoma
Interstitial cell tumor, invasive
Unnary bladder

+

+

+

+

+

+
>

+

»

+

+

+

+

+

+

+
>

»

+

+

+

e+

+

+

+

+

+

+

+

ENDOCKINE SYSTEM
Pituitary
Adrenal
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
C-cell adenoma
C.cell carcinoma
Parathyroid
Adenoma, NOS

++

+ M+ +

+ M4+

+

>

>

M+ M4

REPRODUCTIVE SYSTEM
Mammary gland
Testis
Interstitial cell tumor
Interstitial cell tumor, malignant
Prostate

+ RNt

+ W42

+ ®+2

+2
o+

>+

+ M+t

+22
+2

+ M4+ +

+'2
+ 2
+2
»>'2

+ M4+

+2

+ M+

+ R+ 2

+ M4+

+ ®+Z

+2
+ W+ 2

+ M+

+ M+

+2

lgERVOUS SYSTEM
1

(  ma, NOS
(  ocytoma

+

4

+

BODY CAVITIER

Peritoneum
Moesothelioma, NOS
Mesothelioma, malignant

M2

ALL OTHER SYSTEMS
Multiple organs, NOS
Malignant lymphoma, histiocytic type
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TABLE E2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MARSHALL RATS: HIGH DOSE

(Contmued)
ANTMAL ]
NUMBER 1 4] 4 im 7 8
3 8 9 o 6 5
TOTAL:
WEEKS ON T [} T | TISSUES
STUDY 5 4 8 5 0 5 0 4 5| 7 0 38 4 8 9 8 8 0 |TUMORS
7 7 2 4 0 7 8| 8 8 3 4 9 7 2| 8 3 4| 4
INTEGUMENTARY SYSTEM
Skin + + N + 4+ 4+ 4+ 4+ + 4+ + N + 4+ 4+ + + 4+ + + + + + + + *50
Trichoepithelioma X
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + o+ o+ + o+ F o+ o+ o+ o+ o+t o+ o+ o+ 47
Tubular cell adenocarcinoma, metastatic 1
Pheochromocytoma, metastatic X 1
Trachea E IR R T T T . S S R . T T S 41
Bone marrow + o+ o+ F o+ o+ o+ o+ o+ o+ = 4+ o+ o+ o+ o+ o+ A+ o+ -+ 45
Spleen E I S T S R T S T R R R T T R 48
imph nodes + = = - -+ 4+ -+ 4+ 4+ -+ o+ =+ + - -+ - = - 27
ymus - 4+ + - + = + - 4+ - =~ 4 - F = + = = 4+ 4+ = = = - 21
CIRCULATORY SYSTEM
Heart + o+ + + F o+ F o+ o+ o+ o+ A+ 4+ o+ o+ o+ o+ o+ o+ o+ + 48
Tubular cell ad inoma, metastati 1
DIGESTIVE SYSTEM
Salivary gland + + + 4+ + 4+ 4+ + + + A+ F -+ - - -+ o+ o+ o+ o+ 41
Liver L L T T R T T S S S . T T T T S 47
Bile duct + + + = + + + F + + + + + o+t o+ F o+ o+ o+ o+ o+ o+ 47
Gallbladder & common bile duct N NN NNNINNDNNNNNDNNNNDNNNNNNNNNN *50
Pancreas + 0+ + o+ o+ o+t 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A 46
Esophagus + + + + + F 4+ + 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 47
Stomac + o+ + + o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 47
Small intestine + + + + 4+ -+ + + 4+ + o+ -+ o+ o+ o+ =+ o+ o+ o+ o+ 44
Large intestine + + + + + + + = + + 4+ 4+ =+ + + + + + - 4+ o+ o+ - 43
URINARY SYSTEM
Kidney + o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 47
Tubular cell adenocarcinoma 1

Interstitial cell tumor, invasive

™
-

Urinary bladder + + + -+ A+ F o+ 4+ o+ + o+ o+ o+ o+t o+ o+ o+ o+ o+ 44

ENDOCRINE SYSTEM

Pituitary + + = 4+ =+ o+ o+~ = o+ - - = =+ o+ -+ o+ 28

Adrenal + - = = =+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 43
Pheochromocytoma X X X X X X X X 11
Pheochromocytoma, malignant X X 2

Thyroid + 4+ + + + o+ -+ o+ o+ =+ - =+ 4+ o+ o+ - 4+ o+ o+ o+ o+ 40

-cell adenoma X 2

C-cell carcinoma X 1

Parathyroid L T T T I S I + + -+ o+ - = 4+ 18
Adenoma, NOS X 1

Mammary gland + NN NN 4+ NN+ + NN+ N+ NN+ NNNS+NNN *50

Testis + 4+ F + 4+ o+ o+ + o+ + o+ o+ 4+ o+ + + o+ F o+ o+ + o+ 48
Interstitial cell tumor X X X X X X X X X X X x X XX X X 81
Interstitial cell tumor, malignant X 1

Prostate EEE R T T T T S S S R T 47

NERVOUS SYSTEM

Brain + 0+t + 4+ + o+ o+ 4+ F o+ o+ o+ o+ o+ o+ -+ o+ o+ o+ o+ 47
Glioma, NOS 1
Astrocytoma X 1

BODY CAVITIES

Peritoneum N NN NNNDNNDNNNDNDNNNNNNNNNNNNNNN *50
Mesothelioma, NOS 1
Maesothelioma, malignant X 2

ALL OTHER SYSTEMS

Multiple organs, NOS N NN NDNNNNNNNNDNNNNNNNNNNNNNN *50
Malignant lymphoma, histiocytic type X 1

* Animals necropsied
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Adrenal: Pheochromocytoma

Overall Rates (a) 19/48 (40%) 21/48 (44%) 12/43 (28%) 11/43 (26%)

Adjusted Rates (b) 55.6% 69.1% 84.8% 89.4%

Terminal Rates (c) 16/31 (52%) 17/26 (65%) 9/11 (82%) 5/6 (83%)

Life Table Tests (d) P=0.014 P=0.147 P=0.021

Incidental Tumor Tests (d) P=0.095 P=0.119 P=0.127

Cochran-Armitage Trend Test (d) P=0.040N

Fisher Exact Test P=0.088N P=0.055N
Adrenal: Pheochromocytoma, Malignant

Overall Rates (a) 4/48 (8%) 5/48 (10%) 1/43 (2%) 2/43 (5%)

Adjusted Rates (b) 12.1% 16.2% 9.1% 21.4%

Terminal Rates (c) 3/31(10%) 2/26 (8%) 1/11(9%) 0/6 (0%)

Life Table Tests (d) P=0.517 P=0.420N P=0.524

Incidental Tumor Tests (d) P=0.440N P=0.695 P=0.500N

Cochran-Armitage Trend Test (d) P=0.165N

Fisher Exact Test P=0.129N P=0.266N
Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant

Overall Rates (a) 23/48 (48%) 25/48 (52%) 12/43 (28%) 12/43 (28%)

Adjusted Rates (b) 65.4% 75.1% 84.8% 90.9%

Terminal Rates (¢) 19/31(61%) 18/26 (69%) 9/11 (82%) 5/6 (83%)

Life Table Tests (d) P=0.035 P=0.353 P=0.037

Incidental Tumor Tests (d) P=0.239 P=0.158 P=0.288

Cochran-Armitage Trend Test (d) P=0.010N

Fisher Exact Test P=0.016N P=0.016N
Thyroid: C-Cell Adenoma

Overall Rates (a) 8/41 (20%) 4/41 (10%) 5/41 (12%) 2/40 (5%)

Adjusted Rates (b) 25.0% 14.0% 41.7% 40.0%

Terminal Rates (c) 8/32 (25%) 3/25 (12%) 5/12 (42%) 2/5 (40%)

Life Table Tests (d) P=0.129 P=0.113 P=0.385

Incidental Tumor Tests (d) P=0.172 P=0.153 P=0.513

Cachran-Armitage Trend Test (d) P=0.292N

Fisher Exact Test P=0.500 P=0.350N
Thyroid: C-Cell Adenoma or Carcinoma

Overall Rates (a) 12/41 (29%) 5/41 (12%) 5/41 (12%) 3/40 (T%)

Adjusted Rates (b) 37.5% 17.9% 41.7% 47.5%

Terminal Rates (c) 12/32 (38%) 4/25 (16%) 5/12 (42%) 2/5 (40%)

Life Table Tests (d) P=0.078 P=0.178 P=0.206

Incidental Tumor Tests (d) P=0.170 P=0.228 P=0.424

Cochran-Armitage Trend Test (d) P=0.308N

Fisher Exact Test P=0.631N P=0.370N
Testis: Interstitial Cell Tumor

Overall Rates (a) 16/46 (35%) 17/46 (37%) 21/48 (44%) 31/48 (65%)

Adjusted Rates (b) 46.9% 55.7% 95.1% 100.0%

Terminal Rates (¢) 14/32 (44%) 13/26 (50%) 11/12 (92%) 6/6 (100%)

Life Table Tests (d) P<0.001 P<0.001 P<0.001

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P=0.005

Fisher Exact Test P=0.323 P=0.007
Testis: Interstitial Cell Tumor or Interstitial Cell Tumor, Malignant

Overall Rates (a) 16/46 (35%) 17/46 (37%) 21/48 (44%) 32/48 (67%)

Adjusted Rates (b) 46.9% 55.7% 95.1% 100.0%

Terminal Rates (c) 14/32 (44%) 13/26 (50%) 11/12 (92%) 6/6 (100%)

Life Table Tests (d) P<0.001 P<0.001 P<0.001

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P=0.003

Fisher Exact Test P=0.323 P=0.004
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

. Untreated Vehicle
Control Control 500 mg/kg 1,000 mgkg
All Sites: Mesothelioma
Overall Rates (a) 2/49 (4%) 2/50 (4%) 2/50 (4%) 3/50 (6%)
Adjusted Rates (b) 5.5% 6.0% 16.7% 24.5%
Terminal Rates (¢) 1/32 (3%) 0/26 (0%) 2/12 (17%) 0/6 (0%)
Life Table Tests (d) P=0.063 P=0.356. P=0.127
Incidental Tumor Tests (d) P=0.244 P=0.090 P=0.496
Cochran-Armitage Trend Test (d) P=0.406
Fisher Exact Test P=0.691N P=0.500

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(¢) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehiclecontrcls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence

rates. A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE E4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY §0 50 50 50
ANIMALS MISSING 1
ANIMALS NECROPSIED 49 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 49 50 50 50

INTEGUMENTARY SYSTEM

*Skin (49) 50 (50) (50)
Epidermal inclusion cyst 1 (2%)
Hemorrhage 1 (2%)
Abscess, chronic 1 2%)

*Subcutaneous tissue (49) (50) (50) (50)
Granuloma, NOS 1 (2%)

RESPIRATORY SYSTEM

*Nasal cavity (49) (50) (50) (50)
Vegetable foreign body 1 (2%)
Impaction, NOS 1 (2%)
Hemorrhage 1 (2%)
Inflammation, NOS 2 (4%)
Inflammation, suppurative 1 (2%) 4 (8%) 2 (4%)
Inflammation, acute 1 (2%)
Inflammation, acute suppurative 1 (2%)

#Trachea (41) (38) 41) 41)
Wound, NOS ) 1 (2%)
Lacerated wound 1 3%) 2 (5%)
Penetrating wound 1 (2%)
Foreign material, NOS 1 (3%) 1 2%) 2 (5%)

#Peritracheal tissue (41) (38) (41) 41)
Abscess, chronic 1 (3%)

#Lung (47) (49) (50) 47
Emphysema, alveolar 1 (2%) 1 2%)
Collapse 1 (2%) 1 2%)
Congestion, NOS 11 (23%) 8 (16%) 21 (42%) 19 (40%)
Edema, NOS 1 2%) 3 (6%) 5 (11%)
Hemorrhage 4 (9%) 6 (12%) 12 (24%) 15 (32%)
Bronchopneumonia, NOS 1 (2%)
Bronchopneumonia, focal 1 (2%)
Inflammation, focal 19 (40%) 29 (59%) 14 (28%) 6 (13%)
Pneumonia, lipid 1 (2%)
Pneumonia, aspiration 1 (2%) 1 (2%)
Bronchopneumonia, acute 1 2%
Inflammation, chronic focal 1 (2%) 6 (12%) 14 (28%) 10 (21%)
Inflammation, granulomatous focal 3 (6%) 1 2%) 4 (9%)
Granuloma, pyogenic 1 (2%) 1 (2%)
Fibrosis, focal 1 (2%)
Foreign material, NOS 4 (8%) 11 (23%)
Hemosiderosis 1 (2%)
Alveolar macrophages 1 (2%)
Hyperplasia, adenomatous 1 (2%

HEMATOPOIETIC SYSTEM

*Harderian gland (49) (50) (50) (50)
Mastocytosis 1 (2%)

*Blood 49) (50) (50) (50)
Leukocytosis, NOS 1 (2%)
Hypochromasia 1 (2%)

#Bone marrow (46) (49) (36) 45)
Hyperplasia, granulocytic 1 (2%) 1 (2%) 1 2%)
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TABLE E4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#Spleen (46) (48) (43) (46)
Hamartoma 1 (2%)
Congestion, NOS 2 (5%)
Hemosiderosis 2 (4%) 1 (2%) 1 (2%) 1 (2%)
Atrophy, NOS 1 (2%)
Hematopoiesis 4 (9%) 1 (2%) 2 (4%)
Erythropoiesis 1 (2%)
Myelopoiesis 1 (2%)

#Lymph node (36) 33) (25) @n
Plasmacytosis 1 3%)

#Mandibular lymph node (36) (33) (25) (27
Hemorrhage 1 (3%) 1 (3%)

#Mesenteric lymph node (36) (33) (25) @mn
Hemorrhage 7 (19%) 4 (12%)
Inflammation, chronic focal 1 (4%)
Fibrosis, focal 1 (3%)

#Liver 47 (49) (50) 47)
Hematopoiesis 1 (2%)

#Peyers patch (43) (44) (48) (44)
Hyperplasia, lymphoid 1 (2%)

#Thymus (D (18) 2n
Hemorrhage 2 (11%) 6 (29%)
Involution, NOS 1 (6%)

CIRCULATORY SYSTEM

#Lung 47 49) 50 (47)
Perivasculitis 1 (2%) 2 (4%)

#Heart 47 (49) (50) (48)
Thrombosis, NOS 1 (2%)
Thrombus, organized 1 (2%)

Inflammation, focal 1 (2%) 1 (2%)
Inflammation, interstitial 1 (2%) 1 (2%)

Inflammation, chronic 1 (2%)

Fibrosis, focal 3 (6%) 2 (4%) 6 (12%)
Endocardiosis 1 (2%)

#Endocardium (CY)] (49) (50) (48)
Endocarditis, verrucous 1 2%

#Cardiac valve 4mn 49) (50) 48)
Thrombus, organized 1 (2%)
Fibrosis 1 2%)

*Artery (49) (50) (50) (50)
Mineralization 1 (2%)

Periarteritis 1 (2%)

*Pulmonary artery (49) (50) (60} (50)

Calcification, focal 1 (2%) 4 (8%)

DIGESTIVE SYSTEM

#8alivary gland (40) (43) (42) (41)
Inflammation, chronic 1 (2%)

#Liver (4T) (49) (50) 47)
Cyst, NOS 1 (2%)
Multilocular cyst 1 (2%)
Congestion, NOS 1 (2%) 2 (4%) 1 (2%) 3 (6%)
Congestion, chronic passive 1 (2%)
Hemorrhage 3 (6%) 1 (2%)
Inflammation, NOS 22 (47%) 31 (63%) 6 (12%)
Inflammation, focal 2 (4%) 1 (2%)
Inflammation, acute/chronic 1 (2%)
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TABLE E4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM

#Liver (Continued) 47 (49) (50) 47)

Degeneration, NOS 1 (2%)

Necrosis, focal 1 2%) 5 (10%)

Necrosis, hemorrhagic 1 (2%)

Necrosis, central 2 (4%)

Metamorphosis, fatty 7 (15%) 3 (6%) 7 (14%)

Nuclear enlargement 1 (2%)

Basophilic cyto change 1 (2%)

Clear cell change 5 (11%) 4 (8%) 3 (6%) 2 (4%)
Cell size alteration 1 (2%)

Depletion, glycogen 1 (2%)

#Liver/periportal (47) (49) (50) (47)
Atrophy, NOS 1 (2%)

#Pancreas (42) (49) (46) (46)
Inflammation, chronic focal 1 (2%) 1 (2%)
Necrosis, hemorrhagic 1 (2%)

Atrophy, NOS 1 (2%)
Atrophy, focal 1 (2%)

*Pharynx (49) (50) (50) (50)
Granuloma, foreign body 1 (2%)

#Esophagus (45) 47 (44) 47
Lacerated wound 1 2%) 1 (2%) 2 (4%)
Penetrating wound 1 (2%)
Inflammation, granulomatous focal 1 2%)

Perforation, inflammatory 1 (2%)

#Gastric mucosa (47) 4n (48) 47)
Calcification, metastatic 1 (2%)

#Small intestine (43) (44) 48) 44)
Impaction, NOS 1 (2%)

#Colon 41) 45) (43) 43)
Parasitism 3 (%) 3 (T%) 2 (5%) 6 (14%)

*Rectum (49) (50) (50) (50)
Parasitism 1 (2%)

URINARY SYSTEM

#Kidney (49) (49) (50) 47
Congenital hydronephrosis 10 (20%) 7 (14%) 5 (10%) 1 (2%)
Hydronephrosis 1 2%) 1 (2%) 3 (6%) 1 (2%)
Cyst,NOS 1 (2%) 1 (2%)
Congestion, NOS 1 2%) 1 2%)

Hemorrhage 2 (4%)

Pyelonephritis, NOS 1 (2%) 1 2%)
Glomerulonephritis, focal 1 (2%)

Pyelonephritis, focal 1 (2%)

Glomerulonephritis, acute 1 (2%)

Glomerulonephritis, subacute 1 (2%)

Glomerulonephritis, chronic 1 (2%)

Inflammation, granulomatous focal 1 (2%)

Nephropathy 45 (92%) 49 (100%) 47 (94%) 46 (98%)
Nephropathy, toxic 18 (36%) 23 (49%)
Nephrosis, NOS 1 (2%)

Necrosis, medullary 1 (2%)

Calcification, focal 21 (43%) 14 (29%) 8 (16%) 5 (11%)
Pigmentation, NOS 1 (2%)
Cytomegaly 48 (96%) 47 (100%)
Hyperplasia, tubular cell 1 2%

#Renal papilla (49) (49) (50) 47
Inflammation, acute 1 (2%)

Trichloroethylene, NTP TR 273 180



TABLE E4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

BODY CAVITIES

*Thorax (49) (50) (50) (50)

- Inflammation, necrotizing 1 (2%)

*Peritoneal cavity (49) (50) 50) (50)
Hemoperitoneum 1 (2%)

*Pleural cavity (49) (50) (50) (50)
Hemorrhage 1 (2%)

ALL OTHER SYSTEMS
*Multiple organs (49) (50) (50) (50)
Hemorrhage 1 (2%)

SPECIAL MORPHOLOGY SUMMARY

No lesion reported 1
Animal missing/no necropsy 1
Auto/necropsy/histo perf 1 2

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE E4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

URINARY SYSTEM (Continued)

#Kidney/pelvis 49) (49) (50) 4n
Inflammation, NOS 1 (2%)
Inflammation, suppurative 1 (2%)
Inflammation, acute 1 (2%) 2 (4%) 1 (2%)
Hyperplasia, epithelial 2 (4%)

#Urinary bladder 4D (45) (41) (44)

Calculus, unknown gross or micro 1 (2%)

Hemorrhage 1 (2%) 2 (5%)

Inflammation, NOS 1 (2%)

Inflammation, hemorrhagic 1 (2%)

Inflammation, acute 1 (2%)

Inflammation, acute focal 1 (2%)

Inflammation, acute hemorrhagic 1 2%)

#Urinary bladder/mucosa (41) (45) (41) (44)
Hyperplasia, papillary 1 (2%)

*Urethra (49) (50) (50) (50)
Inflammation, acute 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (36) (21) (25) (28)
Cyst, NOS 1 (4%) 1 (4%)
Hyperplasia, chromophobe cell 3 8%)

#Adrenal (48) (48) (43) 43)
Hemorrhage 1 (2%)

Hyperplasia, focal 1 (2%)
Angiectasis 2 (4%)

#Adrenal cortex (48) (48) 43) 43
Hemorrhage 1 (2%) 2 (4%) 1 (2%)
Degeneration, lipoid 2 (4%) 1 (2%) 1 (2%)
Hyperplasia, focal 2 4%) 1 2%) 1 2%)

Angiectasis 1 (2%)

#Adrenal medulla (48) (48) (43) (43)
Hyperplasia, NOS 1 2%)

Hyperplasia, focal 8 (17%) 5 (10%) 5 (12%) 3 (T%)

#Thyroid 41) (41) (41) (40)
Cyst, NOS 1 (2%)

Follicular cyst, NOS 2 (5%)
Hyperplasia, C-cell 6 (15%) 10 (24%) 4 (10%) 1 (3%)
REPRODUCTIVE SYSTEM

*Mammary gland (49) (50) (50) (50)
Hyperplasia, cystic 1 (2%)

#Prostate (44) 47 (44) a7
Retention of content 1 (2%)
Hemorrhage 1 (2%)

Inflammation, NOS 4 (9%) 5 (11%) 2 (5%) 3 (6%)
Inflammation, focal 30 (68%) 29 (62%) 14 (32%) 16 (34%)
Inflammation, multifocal 1 (2%)
Inflammation, suppurative 1 (2%) 3 (7%)

Inflammation, hemorrhagic 1 (2%)

Inflammation, acute 1 2%) 2 (5%)
Inflammation, acute suppurative 2 (4%) 1 (2%)
Inflammation, acute hemorrhagic 1 (2%)
Inflammation, acute 1 (2%) 2 (5%)

Inflammation, acute suppurative 2 (4%) 1 (2%)
Inflammation, acute hemorrhagic 1 (2%)
Inflammation, acute/chronic 2 (5%) 2 (4%) 2 (4%)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%)
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TABLE E4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MARSHALL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM

#Prostate (Continued) (44) 47 44) CY)
Abscess, chronic 1 (2%)
Inflammation, granulomatous focal 1 2%)

Granuloma, pyogenic 1 (2%)
Corpora amylacea 37 (84%) 38 (81%) 19 (43%) 29 (62%)
Hyperplasia, NOS 1 (2%) 1 (2%)
Hyperplasia, papillary 1 (2%)

*Seminal vesicle (49) (50) (50) (50)
Congenital hypoplasia 1 (2%) 2 (4%)

Retention of content 1 2%)
Hemorrhage 2 (4%)

Inflammation, NOS 1 (2%)

Inflammation, focal 1 (2%) 1 (2%)

Inflammation, suppurative 1 (2%) 1 (2%) 2 (4%)

Inflammation, hemorrhagic 1 (2%)

Inflammation, acute 1 (2%) 1 (2%)
Inflammation, acute suppurative 2 (4%)

Inflammation, acute hemorrhagic 1 (2%)
Abscess, NOS 1 (2%)

Inflammation, acute/chronic 2 (4%)

Inflammation chronic suppurative 1 (2%)

Atrophy, NOS 2 (4%)

#Testis (46) (46) (48) (48)
Agenesis 2 (4%)

Hemorrhage 1 (2%)

Lipogranuloma 1 (2%)

Calcification, focal 1 (2%)

Syncytial alteration 1 (2%)

Atrophy, NOS 1 (2%)

Atrophy, focal 3 (7%) 1 (2%) 1 (2%)
Aspermatogenesis 1 (2%) 2 (4%) 1 (2%)
Hypospermatogenesis 1 2%)

Hyperplasia, interstitial cell 2 (4%) 1 2%) 6 (13%) 5 (10%)
Dysplasia, NOS 1 (2%)

#Rete testis (46) (46) (48) (48)
Hyperplasia, NOS 1 (2%)

*Epididymis 49) (50) (50) (50)
Inflammation, focal 1 2%)

Inflammation, interstitial 1 (2%)

NERVOUS SYSTEM
*Spinal cord 49) (50) (50) (50)

Hemorrhage 1 (2%)

SPECIAL SENSE ORGANS

*Harderian gland (49) (50) (50) (50)
Inflammation, focal 1 (2%)
Inflammation, acute focal 1 (2%)

Inflammation, chronic 3 (6%) 1 (2%)
Inflammation, chronic focal 2 (4%) 7 (14%) 8 (16%)

*Middle ear 49) (50) (50) (50)

Inflammation, suppurative 2 (4%)
MUSCULOSKELETAL SYSTEM

*Muscle hip/thigh (49) (50) (50) (50)

Degeneration, NOS 1 (2%)

Atrophy, serous 1 (2%)
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TABLE F1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 48
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 48

INTEGUMENTARY SYSTEM

*Skin (50) (50) (50) (48)
Squamous cell carcinoma 1 (2%)
Basal cell tumor 1 (2%)
Basal cell carcinoma 1 (2%)
Trichoepithelioma 1 (2%)

RESPIRATORY SYSTEM

#Lung (50) (49) (49) (46)
Neoplasm, NOS, metastatic 1 (2%)
Squamous cell carcinoma, metastatic 1 (2%)
Pheochromocytoma, metastatic 3 (6%) 3 (6%) 1 (2%)
Sarcoma, NOS, metastatic 1 (2%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50) (48)
Malignant lymphoma, NOS 1 (2%
Malignant lymphoma, undiffer type 1 (2%)
Malignant lymphoma, lymphocytic type 1 (2%)
Malignant lymphoma, histiocytic type 1 (2%)
Lymphocytic leukemia 1 (2%)

CIRCULATORY SYSTEM

*Axilla (50) (50) (50) (48)
Hemangiosarcoma 1 (2%)

#Lung (50) 49) (49) (46)
Hemangiosarcoma, metastatic 1 (2%)

DIGESTIVE SYSTEM

*Buccal mucosa (50) (50) (50) (48)
Undifferentiated carcinoma 1 (2%)

#Stomach (49) (49) (46) (43)
Squamous cell papilloma 1 (2%)

URINARY SYSTEM

#Kidney (49) (50) (48) (44)
Tubular cell adenoma 1 (2%) 1 (2%) 1 (2%)
Tubular cell adenocarcinoma 1 (2%) 1 2%)
#Kidney/pelvis (49) (50) (48) (44)
Transitional cell papilloma 2 (4%) 1 (2%)
Transitional cell carcinoma 1 (2%) 1 (2%) 2 (5%)
#Urinary bladder (45) (46) (40) (40)
Transitional cell papilloma 1 (3%)
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TABLE F1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

#Pituitary (42) (45) (38) (42)
Carcinoma, NOS 1 (2%)

Chromophobe adenoma 22 (52%) 18 (40%) 8 (21%) 6 (14%)
Chromophobe carcinoma 1 (2%) 1 (2%)

Acidophil adenoma 1 (2%)

Acidophil carcinoma 1 (2%)

#Adrenal én 49 4n 43)
Cortical adenoma 4 (9%) 5 (10%) 2 (4%) 3 (%)
Pheochromocytoma 30 (64%) 39 (80%) 15 (32%) 9 (21%)
Pheochromocytoma, malignant 4 (9%) 4 (8%) 1 (2%)

#Thyroid - (48) (43) (46) (43)
Adenoma, NOS 1 (2%)

C-cell adenoma 12 (25%) 10 (23%) 5 (11%) 4 (9%)

C-cell carcinoma 1 (2%) 2 (4%) 1 (2%)
#Pancreatic islets (48) (49) (46) (42)

Islet cell adenoma 2 (4%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (48)
Adenocarcinoma, NOS 1 (2%) 3 (6%)
Fibroadenoma 7 (14%) 11 (22%) 2 (4%) 4 (8%)
*Vagina (50) (50) (50) (48)
Papilloma, NOS 1 (2%)
#Uterus 47 (50) (45) (44)
Endometrial stromal polyp 6 (13%) 3 (6%) 5 (11%) 2 (5%)
#Uterus/endometrium 47) (50) (45) (44)
Carcinoma, NOS 2 (5%)
#Ovary 47 (48) (45) (44)
Granulosa cell carcinoma 1 (2%)

NERVOUS SYSTEM

#Brain (50) 50) (50) (48)
Chromophobe carcinoma, invasive 1 2%)
Acidophilcarcinoma,invasive 1 (2%)

SPECIAL SENSE ORGANS
None

MUSCULOSKELETAL SYSTEM
*Mandible (50) (50) (50) (48)
Sarcoma, NOS 1 (2%)

BODY CAVITIES

*Thorax (50) (50) (50) (48)
Fibrosarcoma 1 (2%)

*Mediastinum (50) 50 (50) (48)
Nonchromaffin paraganglioma 1 (2%)

ALL OTHER SYSTEMS
None
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TABLE F1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 10 7 14 19
Moribund sacrifice 8 10 10 3
Terminal sacrifice 31 30 12 10
Accidentally killed, NOS 1 3 14 18

TUMOR SUMMARY

Total animals with primary tumors** 46 47 31 22
Total primary tumors 97 104 50 38
Total animals with benign tumors 45 46 28 19
Total benign tumors 85 90 42 31
Total animals with malignant tumors 10 11 8 7
Total malignant tumors 12 14 8 7
Total animals with secondary tumors# # 4 5 3 1
Total secondary tumors 4 5 3 1

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE F2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

ANIMAL
NUMBER
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Animal missexe
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Necropsy, no autolysis, no microscopic examination
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Necropsy, no histology due to protocol
Autolysis

Animal missing

No necropsy performed




TABLE F2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS: UNTREATED

CONTROL (Continued)
ANTMAL 9 9 I
NUMBER 8 O O O 1 1 1] 1 1 2 2 2| 2| 4 5 5 6 6 7 8 8 9 9 9 9 !
7 8] 7 8 1 2| 4 6 7 8 4| € 7 2 8 9 8 9 O 1 4 1 8 5 7
[TOTAL:
WEEKSON 1 I 1 of 1 1t o I I I T T 017 I I 1 I 1 IT I 1 'ISSUES
STUDY ol of o 8 8 o o0 6 of o of ol o of 0 o 0‘ 01 0 9 o O of o O ‘UMORS
5 5 &5 8 1 S| 5 9 5 5 5 5 5 5 5 5 o 5 5 9 5 5 5 5 5
Lungs and broachi + + + + + + + + 4+ o+ o+ o+ + 4+ + + o+ o+ o+ 4+ + 50
Pheochromocytoma, metastatic X X X
Trachea + + + + + + + o+ + 4+ + + + + + F -+ o+ o+ =+ o+ o+ 47
Bone marrow + + + + o+ o+ o+ + o+ o+ F o+ + o+ o+ o+ F o+ o+ o+ A+ o+ o+ o+ 50
Spleen + o+ + o+ =+ 4+ o+ o+ o+ 4+ o+ o+t o+ o+ o+ o+ o+ o+ 49
Limph nodes L T T T T T T S R S R S R A o 31
Thymus e T R R R 8
Heart + o+ o+ o+ o+ + o+ + o+ o+ o+ o+t 50
Salivary gland + + + 4+ + + + =~ + + + o+ o+ +F o+ o+ + + o+ o+ o+ o+ o+ o+ o+ 47
Liver + 0+ + + + + o+ o+ o+ o+ 4+ + o+ o+ o+ o+ o+ o+ + o+ o+ o+ 50
Bile duct + + + + + + 4+ + + + + o+ o+ o+ o+ + o+ + o+ o+ o+ o+ + o+ o+ 50
Gallbladder & common bile duct N NN NDNNNDNNNNNNNNNNNNDNNNNNNN *50
Pancreas + o+ + = =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Emphagul + 4+ o+ + o+ F o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Stomac + 4+ + + =~ F + + F+ + + 4+ + o+ F + o+ + o+ + o+ o+ o+ o+ 4+ 49
Small intestine + + + + = o+ o+ 4+ o+ o+ -+ 4+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ 4 48
Large intestine + + + + - + + + + + + + + + + + o+ o+ + + + + + o+ o+ 44
Kidney + + + - 4+ 4+ + + + + 4+ + + + + o+ + o+ 4+ 4+ + + 4+ o+ 49
Tubular cell adenoma X 1
Kidney/pelvis + -+ + + + + + + + + o+ 4+ o+ o+ + + 49
Transitional cell carcinoma X L
Urinary bladder + -+ 4+ + o+ o+ o+ - 4+ + + + + + + + 45
ENDOCRINE SYSTEM
Pituitary + + = + 4+ + = 4+ o+ + o+ o+ 4 + + + + + + + + + 42
Carcinoma, NOS 1
Chromophobe adenoma X X X X X X X X X 22
Chromophobe carcinoma X 1
Acidophil carcinoma X 1
Adrena + o+ o+ + =+ A+ o+ o+ o+ o+ o+ 4+ + + 4+ + + + 47
Cortical adenoma X 4
Pheochromocytoma X X X X X X X X X X X X X X 30
Pheochromocytoma, malignant X X X 4
Thyroid + o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ + o+ o+ + + + 48
Adenoma, NOS 1
C-cell adenoma X X X X X X X 12
C-cell carcinoma 1
Parathyroid + o+ o+t =+ 4+ o+ =+ = = - -+ - + - + + - 27
Pancreatic islets + + + = = 4+ 4+ + + + + F+ + + + + o+ + + + + + o+ o+ 48
Islet cell adenoma X X 2
Mammary gland + + NN + N + + + N + + + + + + N + + + + + + N *50
Adenocarcinoma, NOS X i
Fibroadenoma X X X X 7
Uterus + + + + - 4+ 4+ o+ o+ o+ o+ o+ 4+ + 4+ + + + + o+ o+ o+ + 47
Endometrial stromal polyp X X 8
Ovary + + + + -+ + + + 4+ + o+ o+ + 4+ o+ o+ o+ o+ o+ o+ 4 + 47
NERVOUS SYSTEM
Brain + 0+ + + o+ o+ o+ o+ o+ o+ o+ o+ + 4+ 4+ o+ o+ o+ o+ o+ o+ 4+ o+ 50
Acidophil careinoma, invasive X 1
Multiple organs, NOS N NNNDNUDNIDNDNNDNNNNNNNNNNNNNNNN *50
Malignant lymphoma, NOS X 1
Malignant lymphoma, histiocytic type X 1

* Animals necropsied
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TABLE F2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS IN THE

TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ANIMAL
NUMBER

WEEKS ON
STUDY
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DIGESTIVE SYSTEM

Salivary gland

Liver
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Gallbladder & common bile duct
Pancreas

Esophagus

Stomac.

Small intestine

Large intestine
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ENDOCRINE SYSTEM
Pituitary
Chromophobe adenoma
Chromophobe carcinoma
Acidophil adenoma
Adrena
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
C-cell adenoma
Parathyroid
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REPRODUCTIVE dYSTEM

Mammary gland
Adenocarcinoma, NOS
Fibroadenoma

Uterus
Endometrial stromal polyp

ary )
Granulosa cell carcinoma

+ M+

+ M+

+ M+

+ o+ 4

+ 4

4

+

+ o+ 4+

+ o+ M4

4+ +¥M o+

+ 4 M4

+ +H o+

+ o+ 4+

NERVOUS SYSTEM
Brain )
Chromophobe carcinoma, invasive

4+

ALL OTHER SYSTEMS

Multiple organs, NOS
Malignant lymphoma, lymphocytic type
Lymphocgtic leukemia

Axilla, NO
Hemangiosarcoma
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TABLE F2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS: VEHICLE

CONTROL (Continued)
ANTMAT, 9] 9]
NUMBER of O 2 2 8 38 3 3 4 4 4 5 o 6 6 7 7 7 7 7T} TN 8 8 9 9
2] 6 O 8 of 5 6 9 4 6 9 5 o 4 e 1 2| 4 S5 e 7 3 9 6 ¢
TOTAL:
WEEKS ON 1 0 [ I I 1000 o If 1T T 17101 I I IO 1 TISSUES
STUDY 0‘ gl o 8' 0| rl)-l 0) 0’ 0‘ 9 7 0 Ol O 9 O O o O 0 O 9 O 9 o0 |TUMORS
4] 1 4] 6] 4| 4] 4] O 4] 8 O 4 4| 4| 2 4] 4| 4| 4 4| 4 o 4 s 4
Skia N + + + + + + + + + + + + + + N + + + + + + + + *50
Basa] cell tumor X 1
Basal cell carcinoma X 1
Trichoepithelioma X 1
RESPIRATORY SYSTEM
Lungs and broachi + + + + o+ + 4+ + o+ o+ F 4+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Pheochromocytoma, metastatic X 3
Hemangiosarcoma, metastatic X 1
Trachea + o+ + o+ 4+ -+~ - — ko + + + +F+ o+ o+ o+ 39
REMATOPOIETIC SYSTEM
Bone marrow + + F + 4+ + 4+ F o+ +F o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
Spleen + + + + + + 4+ + + F 4+ o+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Lymph nodes + =+ =+ + + =+ 4+ 4+ + o+ o+ =+ o+ o+ o+ o+ = = 4+ = 31
Tﬁymuz i T N T R R e R 7
Y SYSTEM
Heart + + + + + 4+ + + + + + + + o+ + F o+ 4+ + + o+ o+ o+ O+ o+ 49
Salivary gland EEE S T T T T T S S S . S T S R SR S S S 48
Liver + + + + + + o+ + + + o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ 49
Bile duct + + + + + + + + + + + + + + + + + + + + + o+ + o+ 0+ 49
Gallbladder & common bile duct N NNNNNNNNNNNNDNNNNNNNNNNNNN *50
Pancreas + 4+ + + + + + F o+ + o+ o+ o+ o+ o+ F o+ o+ + + 4+ o+ + o+ 4+ 49
Esophagus + 4+ + + + + + F+ + + + + + + + + F o+ o+ + + o+ 4+ o+ o+ 50
Stomacgu + + 4+ + + + + + + 4+ F F o+ 4+ + + + o+ o+ o+ o+ o+ o+ o+ o+ 49
Small intestine + 0+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + =+ o+ 4+ 48
Large intestine + + + o+ 4+ + o+ F -+ o+ =+ o+ o+ 4+ o+ o+ =+ = 45
Kidney + + F+ + + + + + + o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ 50
Tubular cell adenoma X 1
Kidney/pelvis + 4+ F + + + + o+ 4+ 4+ o+ + o+ o+ o+ o+ + o+ o+ o+ o+ + o+ 50
Transitional cell carcinoma X 1
Urinary bladder + + = + + o+ o+ o+ o+ o+ o+ + o+ + + + o+ + 48
Pituitary + + + + + + + = - + + + + + + + + + + + 4+ + + + o+ 45
Chromophobe adenoma X X X X X X X X 18
Chromophobe carcinoma 1
Acidophil adenoma X 1
Adrena - + + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ + + 49
Cortical adenoma X X X 5
Pheochromocytoma X X X X X X X X X X X X X X X X 39
Pheochromocytoma, malignant X 4
Thyroid + + + + + F o+ =+ + -+ o+ o+ o+ o+ o+ + + + + + 43
C-cell adenoma X X X X X 10
Parathyroid -+ + = 4+ -+ = = = = - L - TR 22
Mammary gland + + N + N +4 +# +4 + +# N + + N + + N + + N + + + + N *50
Adenocarcinoma, NOS X
Fibroadenoma X X X 11
Uterus + 4+ + + 4+ o+ 4+ o+ o+ o+ o+ o+ o+ + 50
Endometrial stromal polyp X X 3
Ovary + + + + + + + 4+ + o+ 4+ =+ + + 48
Granulosa cell carcinoma X 1
NERVOUS SYSTEM
Brain + + + + + + 4+ + 4+ 4+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Chromophobe carcinoma, invasive 1
Multiple organs, NOS N NNNNDNIDNNNNNNNNNNNNNNNNNNN *50
Malignant lymphoma, lymphocytic type 1
Lymphocytic leukemia 1
Axilla, No§
Hemangiosarcoma X 1

* Animals necropsied
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TABLE F2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE:

ANIMAL
NUMBER
WEEKS ON
STUDY

INTEGUMENRTARY SYSTEM

kin
Squamous cell carcinoma

0] 5] o[ o 0
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DIGESTIVE SYSTEM
Oral cavity
Undifferentiated carcinoma
Salivary gland
Liver
Bile duct
Galibladder & common bile duct
Eanc}x;eas
sophagus
Stomacgu
Small intestine
Large intestine
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111 +12Z)1 1+ 2
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Urinary bladder
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REPRODUCTIVE SYSTEM
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NERVOUS SYSTEM
Brain

Bone
Sarcoma, NOS

+

BODY CAVITIES
Pleura
Fibrosarcoma
Mediagtinum
Nonchromaffin paraganglioma

2

4

4

ALL OTHER SYSTEMS
Multiple organs, NOS
Malignant lymphoma, undiffer type
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TABLE F2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS: LOW DOSE

(Continued)
ANIMAL o 9o 9 9 9 9 9 9 9 9 9 9 9 9] 9
NUMBER 1 1] 1 2| 2 2 3| 3 31 4 4| 4| 5 5 5 5 5 6 8 7 7 8 8 8 8
3 5 8 1 2[ 9 1] 2| 8 3 5 7 o 1 2 4 7 3 5 8 9 2 8 7 8
TQTAL:
WEEKS ON O O ©of o I I 1If of O 0 1 T 17 1 T T T 1 0 | TISSUES
STUDY 8 6 6/ 4 o o of 9 & 7 o 7 7 iy of o o 8 o i o 7 o 0 8 |TUMORS
1 8| 6 8 4 4| 4| 7 2 6 4] 7 1 2( 4 4] 4 3 3] 7 4 8 4 38 o0
kin + + + + + N + + + + + + +# N + + + + + + + + + + + *50
Squamous cell carcinoma X 1
RESPIRATORY SYSTEM
Lungs and broachi + + + + + + + + + + + + + + o+ + o+ + o+ F o+ o+ + + o+ 49
Neoplasm, NOS, metastatic X 1
Squamous cell carcinoma, metastatic X 1
Sarcoma, NOS, metastatic 1
Trachea -+ + + + + + + + + + + + + + + + + -+ + + - - 4+ 45
Bone marrow + 0+ 4+ + + + + o+ + + + o+ + -+ + o+ o+ -+ o+ o+ o+ o+ 48
Spleen + 0+ + + 4+ o+ + o+ o+ + o+ o+ o+ o+ + o+ + -+ o+ 4+ o+ o+ o+ 47
Lymph nodes + = + = + = + 4+ + - + + F+ 4+ = = = + = + = + + + - 29
Tiymus + + = = = = = = = 4+ = = 4+ 4 = = 4 = = + = + = = 4+ 18
CIRCULATORY SYSTEM
Heart + + + F + F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ + o+ o+ o+ 4+ 50
DIGESTIVE SYSTEM
Oral cavity N NNNNNNNNNNNNDNNNNDNNNNNNNNNN *50
Undifferentiated carcinoma X 1
Salivary gland + + + + + + + + + F + + + 4+ + + + + + + -+ -+ o+ 47
Liver + + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ -+ + o+ o+ o+ o+ 48
Bile duct + + + + + + + + + + + + + + + + + + ~ + + + + + o+ 48
Gallbladder & common bile duct N NN NNNNNNNNNNDNNNNNNNNNNNNN *50
Pancreas + + + + + + + + + + + + - F + + -+ + + 4+ + 4 46
Esophagus + + 4+ + + F + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Stomac. + + + + + + 4+ + -+ + o+ o+ o+ o+ + T+ + -+ 4+ o+ + 4+ o+ 48
Small intestine + + + + + F+ + + + + o+ -+ + + -+ o+ o+ o+ o+ 4+ 45
Large intestine + + -~ 4+ + + 4+ + + + + + + + 4+ + + + -+ 4+ + + o+ o+ 43
URINARY SYSTEM
Kidney + + + 4+ + + + 4+ + + + + + + + 4+ + 4+ - + + + + + 4+ 48
Tubular cell adenoma X 1
Tubular cell adenocarcinoma 1
Kidney/pelvis + + + + + + o+ + + + o+ o+ + = o+ o+ o+ o+ o+ 48
Transitional cell papilloma X 2
Urinary bladder -+ + + + + -+ + 4+ + 4+~ 4+ 4+ + 4+ -+ o+ =+ o+ o+ 40
Transitional cell papilloma 1
ENDOCRINE SYSTEM
Pituitary -+ - + + L S T =T T R R S 38
Chromophobe adenoma X X X X 8
Adrenal + + + + + o+ + - + + + - 4+ + + + + + 47
Cortical adenoma X X 2
Pheochromocytoma X X X X X X X X X 15
Thyroid + + + + + + + + + + + -+ - 4+ + + + + + + + - + + 46
-cell adenoma X X X X 5
C-cell carcinoma
Parathyroid + + + - 4+ - - 4+ 4+ -+ - 4+ = 4+ - 4+ 4+ - - - - - o+ - 27
Mammary gland + N + N N + + N 4+ + N + + + + + *50
Fibroadenoma X X 2
terus + + + + + + + + 4+ -+ o+ o+ o+ 45
Endometrial stromal polyp X X X X 5
Ovary + + o+ + + + + + -+ + + + + 45
NERVOUS SYSTEM
Brain R e . S T R T T e A 50
MUSCULOSKELETAL SYSTEM
Bone N + NN NNDNNDN + NNNNNDNNNNNNNNNNNN 50
Sarcoma, NOS 1
BODY CAVITIES
Pleura N NN NN NDNNNNNNNNNNDNNDNNNNNNDNNNN *50
Fibrosarcoma X_
Mediastinum N NN NDNNNDNNNNNNNNDNNNNNNNNNNNN *50
Nonchromaffin paraganglioma 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNINNNNNNNNNNNNNNNNNNNN *50
Malignant lymphoma, undiffer type 1

* Animals necropsied
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TABLE F2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE
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NUMBER
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Small intestine
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TABLE F2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MARSHALL RATS: HIGH DOSE

(Continued)
ANIMAL 0] 9] 9 9] 9]
NUMBER 8 9 O O L 1 2f 3 3 3 4] 4| 4 5 8 68 € 7 8 8 9 9 9 9
9 9 4 5 of 9 5 4 7 8 o 1 8 6 8 1 2 7 3 o 5 0 2 4| 8
TOTAL:
WEEKS ON TISSUES
STUDY 1 71 6 8 5 5 of o 8 o 5 8 o o o 2 3 2 9o e o o 3 5 TUMORS
7 6 o 9 S8 5| 4 4 3} 8 2| 71 4 8 4 8§ 5 7 8 o 4 o 7 0
Lungs and bronchi A+ + = 4+ + 4+ 4+ + + + + 4+ 4+ + 4+ + + + 4+ + + + + 48
Pheochromocytoma, metastatic X 1
Trachea A + + F o+ =+ -+ -+ =+ -+ + 4+ + + + A+ - 38
Bone marrow A+ + + + + + + + = + + + + + + = + + + + + A + + 44
Spleen A+ 4+ — + 4+ + + = 4+ + + + 4+ 4+ + + + + - 4+ + A + + 43
L{mph nodes A -~ 4+ = + + 4+ - - = 4+ + + = 4 - = ~ 4+ =~ - = A + + 23
Thymus A+ + - + - = = = 4+ « 4 = 4+ - 4+ = F - - = = A - - 21
Heasrt A+ + = 4+ 4+ + + + + + + + + + + + + F 4+ + + A + 4+ 46
Salivary gland + o+ F =+ -+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ A -+ 44
Liver A+ + = + + + + + + + + + + + + + + + + + + A + + 48
Bile duct A+ 4+ = + + + + + + + + + + + + + + + + + + A + + 46
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNANN | w4
Pancreas A + + - + + + + = 4+ + + + + 4+ + + + + - + + A o+ o+ 42
Esophagus A+ + + + + + + + + + + + 4+ + 4+ + — 4+ + + + A + + 48
Stomac, A+ + — + + + + - 4+ + + + 4+ + + + 4+ 4+ 4+ + o+ A o+ o+ 43
Squamous cell papilloma X 1
Small intestine A - 4+ — 4+ + + + ~ + + + + 4+ + + + + + - + + A o+ o+ 42
Large intestine A+ + — 4+ + + 4+ — + + + + + + + + + - + + + A + + 41
Kidney A+ + = 4+ + + + + + + + + 4+ + + + + - + + A + + 44
Tubular cell adenocarcinoma 1
Kidney/pelvis A + - o+ + 4+ + o+ 4+ o+ 4+ + 4+ + 4+ =+ + A+ o+ 44
Transitional cell papilloma X 1
Transitional cell carcinoma X 2
Urinary bladder A+ + = + 4+ + + = 4+ + + 4+ + + + - 4+ + + + - A + + 40
Pituitary A + + + + + + + + + 4+ 4+ - + o+ + 4+ + 4+ + A 42
Chromophobe adenoma X X X X X [
rena. A+ + — + + + + + 4+ + + + + + + 4+ + - + + A 43
Cortical adenoma X 3
Pheochromocytoma X X X X X 9
Pheochromocytoma, malignant X 1
Thyroid A+ + + + 4+ 4+ 4+ = + = 4+ 4+ =~ 4+ + + + + + + + A + + 43
-cell adenoma X X 4
C-cell carcinoma 1
Parathyroid A+ - - - + + + = - = - - - 4 4+ = = 4+ + + + A+ - 22
Mammary gland NN+N+ + N + + N + + N 4+ 4+ 4+ + N + + + N A + N *48
Fibroadenoma X X 4
agina N NNDNNNNNNNNNNNNNDNNNNNNWDNANN *48
Papilloma, NOS X 1
Uterus A+ + — + + + + = 4+ + + + 4+ + + + 4+ + + + + A + + 4“4
Carcinoma, NOS X X 2
Endometrial stromal polyp X X 2
Ovary A+ 4+ — + + + + - + + 4+ 4+ 4+ + + + + + + + + A o+ o+ 44
Brain + + + F o+ + F o+ o+ A+ o+ o+ 4+ 4+ o+ + o+ 4+ o+ + A+ o+ 48

* Animals necropsied
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TABLE F3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Kidney: Transitional Cell Papilloma or Carcinoma

Overall Rates (a) 1/49 (2%) 1/50 (2%) 2/48 (4%) 3/44(7%)

Adjusted Rates (b) 3.2% 3.3% 6.7% 15.5%

Terminal Rates (c) 1/31 (3%) 1/30 (3%) 0/12 (0%) 1/10(10%)

Life Table Tests (d) P=0.060 P=0.302 P=0.095

Incidental Tumor Tests (d) P=0.205 P=0.515 P=0.278

Cochran-Armitage Trend Test (d) P=0.184

Fisher Exact Test P=0.485 P=0.262
Pituitary: Chromophobe Adenoma

Overall Rates (a) 22/42 (52%) 18/45 (40%) 8/38(21%) 6/42 (14%)

Adjusted Rates (b) 64.4% 51.7% 36.3% 39.2%

Terminal Rates (¢) 15/26 (58%) 11/26 (42%) 2/11 (18%) 2/9 (22%)

Life Table Tests (d) P=0412N P=0.482N P=0.506N

Incidental Tumor Tests (d) P=0.036N P=0.097N P=0.079N

Cochran-Armitage Trend Test (d) P=0.004N

Fisher Exact Test P=0.052N P=0.007N
Pituitary: Chromophobe Adenoma or Carcinoma

Overall Rates (a) 28/42 (55%) 19/45 (42%) 8/38 (21%) 6/42 (14%)

Adjusted Rates (b) 65.5% 53.1% 36.3% 39.2%

Terminal Rates (c) 15/26 (58%) 11/26 (42%) 2/11 (18%) 2/9(22%)

Life Table Tests (d) P=0.357TN P=0.427N P=0.458N

Incidental Tumor Tests (d) P=0.023N P=0.062N P=0.057TN

Cochran-Armitage Trend Test (d) P=0.002N

Fisher Exact Test P=0.034N P=0.004N
Pituitary: Adenoma

Overall Rates (a) 22/42 (52%) 19/45 (42%) 8/38 (21%) 6/42 (14%)

Adjusted Rates (b) 64.4% 54.9% 36.3% 39.2%

Terminal Rates (c) 15/26 (58%) 12/26 (46%) 2/11 (18%) 2/9 (22%)

Life Table Tests (d) P=0.354N P=0.429N P=0.453N

Incidental Tumor Tests (d) P=0.026N P=0.075N P=0.062N

Cochran-Armitage Trend Test (d) P=0.002N

Fisher Exact Test P=0.034N P=0.004N
Pituitary: Adenoma or Carcinoma

Overall Rates (a) 25/42 (60%) 20/45 (44%) 8/38 (21%) 6/42 (14%)

Adjusted Rates (b) 67.3% 56.2% 36.3% 39.2%

Terminal Rates (c) 15/26 (58%) 12/26 (46%) 2/11 (18%) 2/9 (22%)

Life Table Tests (d) P=0.304N P=0.376N P=0.408N

Incidental Tumor Tests (d) P=0.016N P=0.047N P=0.044N

Cochran-Armitage Trend Test (d) P=0.001N

Fisher Exact Test P=0.021N P=0.002N
Adrenal: Cortical Adenoma

Overall Rates (a) 4/47 (9%) 5/49 (10%) 2/477 (4%) 3/43 (T%)

Adjusted Rates (b) 12.1% 15.9% 13.4% 18.8%

Terminal Rates (¢c) 3/31 (10%) 4/29 (14%) 1/12 (8%) 1/10(10%)

Life Table Tests (d) P=0.346 P=0.620N P=0.394

Incidental Tumor Tests (d) P=0.551 P=0.514N P=0.649N

Cochran-Armitage Trend Test (d) P=0.333N

Fisher Exact Test P=0.235N P=0.433N
Adrenal: Pheochromocytoma

Overall Rates (a) 30/47 (64%) 39/49 (80%) 15/47 (32%) 9/43 (21%)

Adjusted Rates (b) 74.8% 92.7% 76.5% 67.0%

Terminal Rates (c) 21/31 (68%) 26/29 (90%) 8/12(67%) 6/10 (60%)

Life Table Tests (d) P=0.050N P=0.263N P=0.067N

Incidental Tumor Tests (d) P<0.001N P=0.002N P<0.001N

Cochran-Armitage Trend Test (d) P<0.001N

Fisher Exact Test P<0.001N P<0.001N
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TABLE F3, ANALYSIS OF PRIMARY TUMORS IN FEMALE MARSHALL RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Adrenal: Pheochromocytoma, Malignant

Overall Rates (a) 4/47 (9%) 4/49 (8%) 0/47 (0%) 1/43 (2%)

Adjusted Rates (b) 12.9% 13.8% 0.0% 10.0%

Terminal Rates (c) 4/31(13%) 4/29 (14%) 0/12(0%) 1/10 (10%)

Life Table Tests (d) P=0.354N P=0.222N P=0.593N

Incidental Tumor Tests (d) P=0.354N P=0.222N P=0.593N

Cochran-Armitage Trend Test (d) P=0.100N

Fisher Exact Test P=0.064N P=0.224N
Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant

Overall Rates (a) 32/47 (68%) 40/49 (82%) 15/47 (32%) 9/43 (21%)

Adjusted Rates (b) 79.8% 95.1% 76.5% 67.0%

Terminal Rates (c) 23/31 (74%) 27/29 (93%) 8/12 (67%) 6/10(60%)

Life Table Tests (d) P=0.036N P=0.222N P=0.050N

Incidental Tumor Tests (d) P<0.001N P<0.001IN P<0.001IN

Cochran-Armitage Trend Test (d) P<0.00IN

Fisher Exact Test P<0.001N P<0.001N
Thyroid: C-Cell Adenoma

Overall Rates (a) 12/48 (25%) 10/43 (23%) 5/46 (11%) 4/43 (9%)

Adjusted Rates (b) 37.3% 31.8% 45.5% 26.2%

Terminal Rates (¢) 11/31(35%) 9/30 (30%) 5/11 (45%) 2/10(20%)

Life Table Tests (d) . P=0.432 P=0.394 P=0.561

Incidental Tumor Tests (d) P=0.552N P=0.423 P=0.473N

Cochran-Armitage Trend Test (d) P=0.046N

Fisher Exact Test P=0.101N P=0.071N
Thyroid: C-Cell Adenoma or Carcinoma

QOverall Rates (a) 13/48 (27%) 10/43 (23%) 7/46 (15%) 5/43 (12%)

Adjusted Rates (b) 40.4% 31.8% 50.1% 35.5%

Terminal Rates (c) 12/31 (39%) 9/30 (30%) 5/11 (45%) 3/10 (30%)

Life Table Tests (d) P=0.219 P=0.150 P=0.364

Incidental Tumor Tests (d) P=0.403 P=0.249 P=0.593

Cochran-Armitage Trend Test (d) P=0.096N

Fisher Exact Test P=0.244N P=0.128N
Mammary Gland: Adenocarcinoma

Overall Rates (a) 1/50 (2%) 3/50 (6%) 0/50 (0%) 0/50 (0%)

Adjusted Rates (b) 3.0% 10.0% 0.0% 0.0%

Terminal Rates (c) 0/31 (0%) 3/30 (10%) 0/12 (0%) 0/10 (0%

Life Table Tests (d) P=0.157N P=0.320N P=0.366N

Incidental Tumor Tests (d) P=0.157N P=0.320N P=0.366N

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test P=0.12IN P=0.12IN
Mammary Gland: Fibroadenoma

Overali Rates (a) 7/50 (14%) 11/50(22%) 2/50 (4%) 4/48 (8%)

Adjusted Rates (b) 19.8% 28.2% 16.7% 24.2%

Terminal Rates (¢) 5/31(16%) 5/30 (17%) 2112 (17%) 0/10 (0%)

Life Table Tests (d) P=0.418N P=0.159N P=0.601N

Incidental Tumor Tests (d) P=0.087TN P=0.024N P=0.120N

Cochran-Armitage Trend Test (d) P=0.023N

Fisher Exact Test P=0.007N P=0.0564N
Mammary Gland: Fibroadenoma or Adenocarcinoma

Overall Rates (a) 8/50(16%) 14/50 (28%) 2/50 (4%) 4/48 (8%)

Adjusted Rates (b) 22.2% 36.8% 16.7% 24.2%

Terminal Rates (¢) 5/31 (16%) 8/30(27%) 2/12 (17%) 0/10 (0%)

Life Table Tests (d) P=0.228N P=0.076N P=0.429N

Incidental Tumor Tests (d) P=0.032N P=0.009N P=0.062N

Cochran-Armitage Trend Test (d) P=0.003N

Fisher Exact Test P=0.001N P=0.01IN
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TABLE F3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MARSHALL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Uterus: Endometrial Stromal Polyp

Overall Rates (a) 6/47 (13%) 3/50 (6%) 5/45(11%) 2/44 (5%)
Adjusted Rates (b) 17.0% 8.2% 23.2% 20.0%
Terminal Rates (c) 3/30 (10%) 1/30 (3%) 2/12(17%) 2/10 (20%)
Life Table Tests (d) P=0.244 P=0.107 P=0.409
Incidental Tumor Tests (d) P=0.533 P=0.386 P=0.505
Cochran-Armitage Trend Test (d) P=0.489N

Fisher Exact Test P=0.300 P=0.561

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the

P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A regular trend or lower incidence in a dosed group is indicated by (N).
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TABLE F4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MARSHALL
RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 48
ANIMALS EXAMINED
HISTOPATHOLOGICALLY 50 50 50 48
INTEGUMENTARY SYSTEM

*Subcutaneous tissue (50) (50) (50) (48)
Inflammation, necrotizing 1 2%)
Foreign material, NOS 1 (2%) 1 (2%)

RESPIRATORY SYSTEM

*Nasal cavity 50) (50) (50) (48)
Inflammation, NOS 1 (2%)

Inflammation, suppurative 2 4%) 6 (12%) 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation chronic suppurative 1 (2%)

*Larynx (50) (50) (50) (48)
Granuloma, foreign body 1 2%)

#Trachea - (47 (3%9) 45) (38)
Wound, NOS 1 (2%)

Lacerated wound 1 (3%)
Penetrating wound 1 (3%)
Inflammation, acute focal 1 (2%)

Foreign material, NOS 1 (2%) 2 (4%) 3 8%)

#Peritracheal tissue 47 (39 (45) (38)
Abscess, chronic 1 (2%)

#Lung (50) (49) (49) 46)
Emphysema, alveolar 2 4%)
Collapse 2 (4%) 3 (6%) 1 (2%)
Congestion, NOS § (10%) 6 (12%) 10 (20%) 12 (26%)
Congestion, chronic passive 1 2%)

Edema, NOS 1 (2%) 1 (2%) 3 (6%) 2 (4%)

Hemorrhage 5 (10%) 6 (12%) 9 (18%) 10 (22%)

Bronchopneumonia, NOS 2 (4%) 1 (2%)

Bronchopneumonia, focal 2 (4%)

Inflammation, focal 1 (2%) 19 (39%) 10 (20%) 2 (4%)

Inflammation, interstitial 1 (2%)

Inflammation, necrotizing 1 (2%)

Bronchopneumonia, acute 2 (4%) 2 (4%) 2 (4%) 1 (2%)

Inflammation, acute focal 1 (2%)

Abscess, NOS 1 (2%)

Inflammation, chronic focal 6 (12%) 11 (22%) 7 (15%)

Inflammation, granulomatous focal 3 (6%) 6 (12%) 1 (2%) 11 (24%)

Foreign material, NOS 1 2%) 1 (2%) 5 (10%) 9 (20%)

Hemosiderosis 1 (2%)

Russell body 1 (2%)

Alveolar macrophages 1 (2%) 1 (2%) 1 (2%)

Hyperplasia, alveolar epithelium 1 (2%) 1 (2%)
HEMATOPOIETIC SYSTEM

#Bone marrow (50) (50} (48) (44)
Hyperplasia, granulocytic 2 (4%)

#Spleen (49) - (49) (47) (43)
Congestion, NOS 1 (2%) 1 (2%)

Hemosiderosis 4 (8%) 2 (4%) 2 (4%)
Hematopoiesis 6 (12%) 12 (24%) 5 (11%) 3 (%)
Erythropoiesis 1 (2%)

#Mandibular lymph node 31 @ (29) (23)
Hemorrhage 1 (3%) 1 (4%)

201 Trichloroethylene, NTP TR 273



TABLE F4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MARSHALL
RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#Mesenteric lymph node (&3] 31) 29 23)
Hemorrhage 2 (6%) 2 (T%)
Inflammation, chronic focal 1 3%)

#Liver (50) 49) (48) (46)
Hematopoiesis 1 (2%)

#Thymus 6) (N (16) (21)
Multiple cysts 1 (14%)

Hemorrhage 1 (6%)
Involution, NOS 1 (14%)

CIRCULATORY SYSTEM

*Multiple organs (50) (50) (50) (48)
Arteriolosclerosis 1 (2%)

#Lung (50) (49) (49) (46)
Thrombosis, NOS 1 (2%)

Perivasculitis 1 (2%) 1 (2%)

#Heart (50) (49) (50) (46)

Thrombus, mural 1 2%)

Thrombus, fibrin 1 (2%)

Inflammation, focal 1 2%)

Fibrosis 2 (4%)

Fibrosis, focal 2 (4%) 1 (2%) 1 (2%)
Periarteritis 1 (2%)

Calcification, focal 1 (2%) 1 (2%)

*Aorta (50) (50) (50) (48)
Polyangiitis 1 (2%)
Calcification, metastatic 1 (2%)

*Pulmonary artery (50) (50) (50) (48)
Calcification, focal 5 (10%) 1 (2%)

#Pancreas (48) 49) (46) (42)
Periarteritis 1 (2%)

*Mesentery (50) (50) (50) (48)
Periarteritis 1 (2%)

DIGESTIVE SYSTEM

#Salivary gland 47 (46) 4n 44)
Inflammation, NOS 1 (2%)
Inflammation, acute 1 (2%)

Inflammation, chronic 1 (2%)
Atrophy, focal 1 (2%)

#Liver (50) (49) (48) (46)
Congestion, NOS 2 (4%) 2 (4%) 1 (2%) 1 (2%)
Congestion, passive 1 2%) 1 2%) 1 (2%)
Congestion, acute passive 1 (2%)

Inflamrnation, focal 1 (2%) 1 2% 1 (2%)

Necrosis, NOS 1 (2%) 1 (2%) 1 (2%)
Necrosis, focal 2 (4%) 2 (4%) 1 (2%)
Necrosis, central 1 2%) 1 2%) 1 (2%) 2 (4%)
Metamorphosis, fatty 1 (2% 1 2%) 3 (6%) 1 (2%)
Mitotic alteration 1 (2%)

Basophilic cyto change 1 (2%)

Eosinophilic cyto change 1 (2%)

Clear cell change 2 (4%) 7 (14%) 2 (4%)
Atrophy, NOS 1 (2%)

Depletion, glycogen 1 (2%)
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TABLE F4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MARSHALL
RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Esophagus (49) (50) (50) (46)
Lacerated wound 3 (6%) 3 (6%) 6 (13%)
Diverticulum 1 (2%)
Impaction, NOS 2 (4%)

Inflammation, granulomatous 1 (2%)

#Stomach 49) (49) (46) (43)
Calcification, metastatic 1 2%)

#Gastric mucosa 49) (49) 46) (43)
Inflammation, focal 1 2%)

Hyperkeratosis 1 (2%)

#Colon (44) (45) (43) (41)
Hemorrhage 1 (2%)
Parasitism 3 (%) 3 (T%) 2 (5%) 4 (10%)

*Rectum (50) (50) (50) (48)
Paragitism 1 (2%)

URINARY SYSTEM

#Kidney (49) (50) (48) (44)
Congenital hydronephrosis 23 (47%) 21 (42%) 17 (35%) 12 (27%)
Calculus, unknown gross or micro 1 (2%) 1 (2%)
Hydronephrosis 5 (11%)
Hemorrhage 1 (2%)

Pyelonephritis, NOS 1 2%)
Pyelonephritis, acute 1 (2%)

Pyelonephritis, healed 1 (2%)

Nephropathy 49 (100%) 50 (100%) 47 (98%) 39 (89%)
Nephropathy, toxic 30 (63%) 30 (68%)
Degeneration, hyaline 1 (2%)

Calcification, focal 19 (39%) 11 (22%) 12 (25%) 13 (30%)
Cytomegaly 46 (96%) 43 (98%)
Hyperplasia, tubular cell 1 2%) 1 (2%) 1 (2%)
Angiectasis 1 2%)

#Renal papilla (49) (50) (48) (44)
Necrosis, focal 1 2%)

#Kidney/pelvis 49) (50) (48) (44)
Calculus, unknown gross or micro 6 (12%)

Dilatation, NOS 1 (2%)

Hemorrhage 1 (2%)

Hematoma, NOS 1 2%)

Calcium deposit 1 (2%)

Hyperplasia, epithelial 2 (4%) 2 (4%) 1 2%)
Metaplasia, squamous 1 (2%)

#Urinary bladder (45) (46) (40) (40)
Calculus, unknown gross or micro 1 (3%)
Hemorrhage 1 (3%)
Hyperplasia, epithelial 1 3%)
Metaplasia, squamous 1 (2%) 1 (3%)

ENDOCRINE SYSTEM

#Pituitary (42) (45) (38) (42)

Cyst, NOS 1 (2%) 1 (3%)

Multiple cysts 1 (2%)

Hemorrhage 2 (4%) 1 (2%)
Hyperplasia, focal 1 (2%)

Hyperplasia, chromophobe cell 2 (5%) 2 (4%) 4 (11%) 2 (5%)
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TABLE F4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MARSHALL
RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Adrenal 47) (49) 47 43)
Cyst,NOS 1 (2%)

Hemorrhage 1 (2%) 1 (2%) 1 (2%)
Hematoma, NOS 1 (2%) 1 (2%) 1 (2%) 1 (2%)
Degeneration, lipoid 1 (2%) 1 (2%) 1 (2%)
Hyperplasia, focal 1 (2%)

Angiectasis 2 (4%) 5 (10%) 9 (19%) 6 (14%)

#Adrenal cortex 47) 49) 47 (43)
Hemorrhage 6 (13%) 3 (6%) 7 (15%) 5 (12%)
Hematoma, NOS 1 (2%)
Degeneration, lipoid 4 (9%) 3 6%) 4 (9%) 3 (T1%)
Necrosis, focal 1 2%)
Metamorphosis, fatty 1 2%)
Lipoidosis 1 (2%)

Atrophy, NOS 1 (2%)
Atrophy, diffuse 1 2%)
Hyperplasia, focal 9 (19%) 5 (10%) 4 (9%) 3 (1%)
Hyperplasia, diffuse 1 2%
Angiectasis 4 (9%) 1 (2%) 5 (11%) 2 (5%)

#Adrenal medulla 47 (49) 47) (43)
Hyperplasia, focal 16 (34%) 4 8%) 5 (11%) 2 (5%

#Thyroid (48) (43) (46) (43)
Follicular cyst, NOS 1 (2%)

Hyperplasia, C-cell 11 (23%) 6 (14%) 5 (11%) 6 (14%)
Angiectasis 1 (2%)

#Parathyroid (27) (22) 27) (22)

Hyperplasia, NOS 1 (6%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (48)
Galactocele 1 (2%) 1 2%)

Hyperplasia, cystic 1 (2%)
Lactation 4 (8%) 1 (2%)

#Uterus 47 (50) (45) (44)
Hydrometra 1 (2%) 3 (T%)
Hematometra 1 (2%) 1 2%)

Pyometra 1 (2%)
Hemosiderosis 2 (4%) 1 (2%) 1 2%)

#Cervix uteri 47 (50) (45) (44)

Cyst, NOS 1 (2%) 2 (4%)
Multiple cysts 1 2%)
Inflammation, focal 1 (2%)

#Uterus/endometrium 47) (50) (45) (44)
Multilocular cyst 1 (2%)
Inflammation, NOS 1 (2%)
Hemosiderosis 3 (T%)

#Ovary 47) (48) (45) (44)
Cyst, NOS 4 (9%) 4 8% 2 (4%) 2 (5%
Luteinized follic cyst 1 (2%)

Multiple cysts 1 2%
Parovarian cyst 1 (2%)
Hemosiderosis 1 (2%)
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TABLE F4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MARSHALL
RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH) LOW DOSE HIGH DOSE

NERVOUS SYSTEM

#Brain (50) (50) (50) 48)
Hemorrhage 2 (4%) 1 1 (2%)
Calcification, focal 1 2%)
SPECIAL SENSE ORGANS
*Eye (50) (50) (50) (48)
Retinopathy 1 (2%)
Cataract 1 (2%)
*Harderian gland (50) (50) (50) (48)
Inflammation, acute/chronic 2 (4%)
Inflammation, chronic 2 (4%)
Inflammation, chronic focal 1 (2% 2 (4%) 4 (8%)
Atrophy, focal 1 (2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES
*Pleural cavity (50) (50) (50) (48)
Hydrothorax 1
*Pericardium (50) 50 (50) (48)
Inflammation, chronic 1 (2%)
ALL OTHER SYSTEMS
Lumbar region
Fracture, NOS 1
Lower leg
Abscess, chronic 1
SPECIAL MORPHOLOGY SUMMARY
Auto/necropsy/histo perf 1
2

Autolysis/no necropsy

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE G1l. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE OSBORNE-MENDEL RATS IN
THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 50

INTEGUMENTARY SYSTEM

*Skin 50 (50) (50) (50)

Squamous cell carcinoma 1 (2%)
Keratoacanthoma 1 2%)
Fibroma 1 2%) 2 (4%)

*Subcutaneous tissue (50) (50) (50) 50
Sarcoma, NOS 2 (4%) 2 (4%)

Fibroma 3 (6%) 4 (8%) 3 (6%)
RESPIRATORY SYSTEM

*Nasal cavity (50) 50) (50) (50)
Carcinoma, NOS 1 2%)

#Lung (50) (50) (50) (50
Alveolar/bronchiolar adenoma 1 (2%) 1 (2%)
Alveolar/bronchiolar carcinoma 1 (2%)

Sarcoma, NOS, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50) (50)
Leukemia, NOS 1 (2%)
Monocytic leukemia 1 2%) 1 (2%) 1 2%)

*Thorax (50) (50) (50) (50)
Plasma cell myeloma 1 (2%)

#Pancreas (50) (49) 50 (50)
Malignant lymphoma, NOS 1 (2%)

#Ileum (48) 49) (50) (48)
Malignant lymphoma, NOS 1 (2%)

CIRCULATORY SYSTEM

None

DIGESTIVE SYSTEM

#8Salivary gland 47 (48) 49) 47
Adenoma, NOS 1 (2%)

#Liver (50) (50) (50) 49)

Bile duct adenoma 1 (2%) 1 2%) 1 (2%)
Neoplastic nodule 1 (2%) 1 (2%) 1 (2%)
Hepatocellular carcinoma 1 2%)

#Pancreas (50) 49) (50) (50)
Acinar cell adenoma 1 (2%)

#Stomach (50) (50) (50) (50)
Squamous cell carcinoma 2 (4%) 1 (2%) 1 (2%)

#Forestomach (50) (50) (50) (50)
Papillomatosis 1 (2%)

Squamous cell carcinoma 3 (6%) 3 (6%) 2 (4%)

#Duodenum (48) (49) (50) (48)
Adenocarcinoma, NOS 1 (2%)

#Jejunum (48) (49) (50) (48)
Carcinoma, NOS 1 2%)
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TABLE G1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE OSBORNE-MENDEL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

URINARY SYSTEM

#Kidney (50) (50) (50) (50)
Tubular cell adenoma 6 (12%) 1 (2%)
Tubular cell adenocarcinoma 1 2%)
Liposarcoma 1 (2%)

Nephroblastoma 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (46) (42) (45) (38)
Carcinoma, NOS 1 (2%)

Adenoma, NOS 16 (35%) 11 (26%) 7 (16%) 10 (26%)

#Adrenal (50) (50) 49) (50)
Cortical adenoma 11 (22%) 9 (18%) 11 (22%) 11 (22%)
Cortical carcinoma 1 2%)

Pheochromocytoma 9 (18%) 13 (26%) 6 (12%) 3 (6%)
Pheochromocytoma, malignant ' 1 (2%) 1 (2%)

#Thyroid (48) 49) (48) (48)
Follicular cell adenoma 1 (2%)
C-cell adenoma 4 (8%) 8 (16%) 4 (8%) 1 (2%)
C-cell carcinoma 1 2%)

#Thyroid follicle (48) (49) (48) (48)
Cystadenoma, NOS 1 2%)

#Parathyroid {33) (38) 30 (33)
Adenoma, NOS 2 (6%)

#Pancreatic islets (50) (49) (50) (50)

Islet cell adenoma 1 (2%) 3 (6%) 2 (4%)
Islet cell carcinoma 1 (2%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (50)
Cystadenoma, NOS 1 2%
Fibroma 1 (2%)

Fibroadenoma 1 (2%)

#Prostate (49) (49) (50) (50)
Adenoma, NOS 1 (2%) 1 (2%)

#Testis (50) (49) (50) (50)
Interstitial cell tumor 1 (2%) 1 (2%)

NERVOUS SYSTEM

*Nerve tract (50) (50) (50) (60)
Neurilemoma 1 (2%)

#Brain (49) (49) (50) (50)
Granular cell tumor, NOS 1 2%)

#Cerebellum 49) (49) (50) (50)
Medulloblastoma 1 (2%)

SPECIAL SENSE ORGANS
None

MUSCULOSKELETAL SYSTEM
*Skeletal muscle (50) (50) (50) (50)
Sarcoma, NOS 1 (2%)
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TABLE G1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE OSBORNE-MENDEL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHOLORETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

BODY CAVITIES
*Tunica vaginalis (50) (50) (50) (50)
Mesothelioma, NOS 1 (2%)

ALL OTHER SYSTEMS

*Multiple organs (50) (50) (50) (50)
Squamous celi carcinoma 1 2%)
Sarcoma, NOS, metastatic 1 (2%) .

Forearm
Mesenchymoma, malignant 1

ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50 50
Natural death 22 19 18 22
Moribund sacrifice 10 8 9 7
Terminal sacrifice 18 22 17 14
Dosing accident 6 2
Accidentally killed, NOS 1 5

TUMOR SUMMARY

Total animals with primary tumors™* 39 37 35 29
Total primary tumors 66 66 52 44
Total animals with benign tumors 34 35 29 22
Total benign tumors 50 52 44 35
Total animals with malignant tumors 13 11 8 8
Total malignant tumors 14 12 8 8
Total animals with secondary tumors# # 1 1
Total secondary tumeors 1 1
Total animals with tumors uncertain--
benign or malignant 2 2 1
Total uncertain tumors 2 2 1

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

ANIMAL O O O of o of 0] o O O Of o of of of of Of of Oof 6 o 0] 0] 1
NUMBER o O o 1 1y 1if 1 2@ 2@ 4 4/ 4/ 5 s 5 & 7 71 7 8 8 8 9 9 o
3 8 9 o 1 7 8 o 1 2 5 9 1 4 8 7 8 8 9 1 2 3 o 4 5
WEEKS ON I 1 I [V L) O o 1T T
STUDY O of 5 o 9 of 9 of 6 9 9 o 8 9 2 of o 0‘ of 5 9 8 8[ o 0
5 8 4 5 0 20 1 S5 8 38 o 5 5 8 6 5 3 5 5 2 5 5 7 5 5
INTEGUMENTARY SYSTEM
Skin + + + + + + o+ o+ + + + + + + + + + + o+ + o+
Squamous cell carcinoma
Subcutaneous tissue + + + + + o+ 0+ + + + + +
Sarcoma, NOS X
Fibroma
RESPIRATOR .
Lungs and bronchi + o+ + F + o+ o+ 4+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ + + o+ o+
Trachea + + + o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ + + 4+ + + + o+ o+
Nasal cavity N NNNNNNNNNNNN N NN NNDNNNNNUNN
Carcinoma, NOS
REMATOPOIETIC SYSTEM
Bone marrow LI e T S R S S S N R T S S
Spleen + o+ +F F o+ + F o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+
Limph nodes + + + + + + 4+ +F o+ o+ o+ -+ o+ o+ + o+ + + 4+ o+ o+ o+ 4+
Thymus Ll T T A
CIRCULATORY SYSTEM
Heart L S T T S T T S S K S S S R R S S S T
DIGESTIVE SYSTEM
Salivary gland + 4+ + + + - 4+ + + 4+ + o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+
Liver + + + + + + + + 4+ + o+ + + + o+ o+ o+ o+ F o+ 4+ o+ o+ o+ o+
Neoplastic nodule
Bile duct + + + + + + + + + + + + + + + + o+ + + + + + o+ o+ +
Gallbladder & common bile duct N NN NDNNNNNNNNNNNNNNNNNNNNN
Pancreas + + + + + + +F o+ o+ A+ + o+ o+ + F o+ A+ + o+ o+ o+ o+ o+
Malignant lymphoma, NOS
Esophngus + + + 4+ + 4+ 4+ F + 4+ o+ o+ o+ 4+ o+ o+ + o+ o+ o+ 4+ +
Stomac + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ 4+
Papillomatosis
Squamous cell carcinoma X X X X
Small intestine + + + + o+ o+ o+ o+ o+ o+ -+ -+ b+ o+ o+ o+ + +
Adenocarcinoma, NOS
Large intestine + + = 4+ + o+ o+ o+ o+ o+ o+ o+ = 4+ o+ o+ o+ o+ 4 + o+ +
URINARY SYSTEM
Kidney LA T R A T T T B T T R S I R S S e T S S S
Urinary bladder + + + o+ + o+ o+ o+ + o+ + o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ 4+
ENDOCRINE SYSTEM
Pituitary + + - + + + + + + 4+ + -+ + + - + + + + +
Carcinoma, NOS
Adenoma, NOS X X X X X X X
Adrenal + 4+ + + + + + + 4+ + + 4+ + 4+ + + + + + + + + o+ o+ o+
Cortical adenoma X X X X
Pheochromocytoma X X X
Pheochromocytoma, malignant
roid ¥ o+ + F + - 4+ 4+ o+ o+ o+ o+ + + + -+ o+ + o+ + o+ 4+
-coll adenoma
Parathyroid + 4+ - + - - - 4+ + - + + + - -+ + + + + =
Adenoma, NOS X X
Pancreatic islets + + + + + 4+ o+ 4+ + o+ 4+ + o+ o+ o+ + + + + + o+ o+
Islet cell adenoma X
Mammary gland N + NN + + + + + N + + N + N + + + + NN + + NN
Fibroma
Fibroadenoma
Testis + + + + + + + o+ o+ o+ + o+ + +
Interstitial cell tumor X
Prostate + + + + + + + o+ o+ o+ o+ -+ + + + +
NeRVOUS 5YSTEM
Brain + o+ =+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ 4+ o+ o+ o+
BODY CAVITIES
Tunica vaginalis F o+ + + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ 4+
Mesothelioma, NOS X
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN
Sarcoma, NOS, metastatic X
Monocytic leukemia
+: Tissue examined microscopically : No tissue information submitted
—: Required tissue not examined microscopically C: Nacropsy, no histology due to protocol
X: Tumorincidence A:  Autolysis
N: Nacropsy, no autolysis, no microscopic examination M: Animal missing
S: Animal missexed B: No necropsy performed
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS:
' UNTREATED CONTROL (Continued)

ANIMAL 11 1 1 1 1f 1 1] 1] 3y b 1f i 1 1 1f i i 1 i 1f i L 1
NUMBER of 1 i 1 2 2 3 3 3 4 4 5 5 5 6 6 6 7 7 8 8 8 9 9 9
7 L e 8 L 4] 3 5 9 2 7 2/ e 7 3 5 9 6 7 3 5 7 5 7 8
TOTAL:
WEEKS ON 17711 0 of I 1 I 17 O I of I 1 o I o IJ 1 O I I T |TISSUES
STUDY of O 2 8 9 9 o of o o 7 o o 0 O 9 8 O € 0 O 9 O 0 O TUMORS
5 2 71 6 7 -4/ s 5 5 8 4 1 38 1 8 7 5 6 5 2 5 5 2 5
INTEGUMENTARY SYSTEM
Skin + o+ + + + 4+ + + + o+ o+ + + + + + 0+ *50
Squamous cell carcinoma X 1
Subcutaneous tissue + 0+ + + o+ o+ o+ o+ o+ o+ o+ o+ 4+ + + + 4+ + 4+ o+ *50
Sarcoma, NOS X 2
Fibroma X X 3
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + + 4+ 4+ o+ o+ A+ o+ o+ o+ o+ A+ o+ o+ o+ 50
Trachea + + + + + + + + + + + + + + + + + o+ + o+ o+ + o+ 4+ 50
Nasal cavity N N N NN NNNDNN + NN NNNNN N *50
Cartinoma, NOS X 1
Bone marrow + 0+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Spleen + + + + + + + + + 4+ + + 4+ + + + + + + o+ o+ o+ o+ o+ o+ 50
Lxmph nodes + + + + + + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Thymus R e e R S 3
Heart + + + + + 4+ + 4+ o+ 4+ o+ o+ o+ + o+ o+t 50
Salivary gland + + — = + + + + + + o+ + .+ + + + + o+ + 4+ o+ F o+ 4+ 47
Liver + 4+ F + 4+ + 4+ F 4+ 4+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 50
Neoplastic nodule X 1
Bile duct + + + + + + 4+ + + + + + + + + + + + + + o+ + + o+ + 50
Gallbladder & common bile duct N NNNDNDNNNNDNNNDNNNNNNNNNNNNNNN *50
Pancreas + + + + 4+ + + 4+ + 4+ 4+ F 4+ F 4+ + + 4+ 4+ o+ o+ o+ o+ o+ 30
Malignant lymphoma, NOS X 1
Esophagus + + + + + + + + + + 4+ +F + + o+ + F o+ o+ + o+ o+ o+ o+ 50
Stomac| + + + + + + + + + + 4+ F + o+ + + + o+ o+ o+ o+ o+ o+ o+ 4 50
Papillomatosis X 1
Squamous cell carcinoma X 5
Small intestine + 4+ o+ + + +F 4+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 4+ 4 48
Adenocarcinoma, NOS X 1
Large intestine + + + + + + + + + 0+ 4+ 4+ F o+ + + o+ 4+ o+ 4 48
Kidney + + 4+ 4+ + + + 4+ + + 4+ + + + 4+ 4+ o+ 4+ o+ o+ 4+ 4+ o+ o+ o+ 50
Urinary bladder + 4+ + + + + 4+ + + o+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
ENDOCRINE SYSTEM
Pituitary + + - + + + + + + 4+ + + + + + 4+ + 4+ + o+ o+ o+ 4 48
Carcinoma, NOS X 1
Adenoma, NOS X X X X X X X X X 18
Adrenal + + + + + 4+ 4+ + 4+ + + o+ 4+ o+ o+ 4+ o+ o+ + o+ o+ o+ o+ o+ o+ 50
Cortical adenoma X X X X X X X 11
Pheochromocytoma X X X X X X 9
Pheochromocytoma, malignant X L
Thyroid + + + 4+ + + o+ o+ + 0+ + + o+ + o+ o+ o+ o+ o+ o+ o+ 48
-cell adenoma X X X X 4
Parathyroid + - - + + - - 4+ - - + + - 4 + - - + o+ o+ 33
Adenoma, NOS 2
Pancreatic islets + 4+ 4+ + 4+ o+ o+ o+ + + + + + + 4+ 4+ + + o+ o+ o+ 4+ 50
Islet cell adenoma 1
Mammary gland + + N + N + N + +N + + N + + N + + + + 4+ + + + N *50
Fibroma X 1
Fibroadenoma X 1
Testis + + + + + + + + + 4+ 4+ 4+ 4+ o+ o+ o+ o+ + + 50
Interstitial cell tumor 1
Prostate + + + + 4+ + + 4+ 4+ + + + + + 4+ 4+ + + + + 4+ + + 49
NERVOUS SYSTEM
Brain + + + o+t o+ F o+ 4+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ 49
BODY CAVITIES ——
Tunica vaginalis + 4+ + + + o+ 4+ + 4+ + o+ o+ o+ o+ o+ A+ 4+ o+ 4 *50
Mesothelioma, NOS 1
ALL OTHER SYSTEMS™
Multiple organs, NOS N NN NDNINNDNNNNNNNNNNNNNNNNNN *50
Sarcoma, NOS, metastatic 1
Monocytic leukemia X 1

* Animals necropsied

213 Trichloroethylene, NTP TR 273



TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS IN THE

TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ANIMAL
NUMBER
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS:
CONTROL (Continued)

YVEHICLE

ANIMAL of of 1 i i I 1 1 1 i I i o1 1f i [ If 3 i I 3] 2
NUMBER 9l 9 9 o o 1 1 1| 2 2 2| 2 8 3 4 4 5 5 8 6 € 7 8 9 0
1 8 70 o 3| 4 5 9 o 5 6 70 e 7 o 8 3 8 o 2 6 o 8 1 0
TOQTAL:
WEEKS ON T I 170 Of O O] O O T—1 o I o 17 1 170 I O] 0 |[TISSUES
STUDY of 8 o o o 9 s 6 9 7 9 of of o 7 o 8 0 o 9 o0 9 of 8 5 |TUMORS
5 6 5 5 5 1 5 7/ 8 6 20 o 5 5 4 5 1 5 5 1 1 0 5 4/ 5
Subcutaneous tissue + + + + + + + + + + + 4+ + + + + + + + + + + + + N *50
Fibroma X X X X 4
RESPIRATORY SYSTEM
Lungs and bronchi + + + 4+ + + o+ 4+ 4+ + o+ o+ o+ o+ 4+ o+ o+ 50
Alveolar/bronchiolar adenoma 1
Alveolar/dronchiolar carcinoma 1
Trachea + + + + + + 4+ 4+ + + + o+ F+ o+ 4+ F o+ o+ o+ o+ o+ 49
REMATOPOIETIC SYSTEM
Bone marrow + + + + + + + + 4+ + F o+ o+ o+ o+ A+ o+ o+ 4+ o+ o+ o+ - 49
Spleen + 0+ + + + o+ 4+ o+ o+ + o+ o+ o+ o+ - A+ o+t 49
Lymph nodes LR O G e T T S T B R S S S R S A T 48
Thymus B T e O - T T 3
CIRCULATORY SYSTEM
Heart R S S S S T T S R T T S R T N S N N SR S 50
DIGESTIVE SYSTEM
Salivary gland + o+ + + o+ o+ + o+ o+ o+ -+ + + + + o+ o+ o+ - 48
Adenoma, NOS X 1
Liver + + + 4+ + 4+ + F 4+ o+ + o+ A+ o+ o+ o+ + o+ + o+ o+ 50
Bile duct adenoma 1
Neoplastic nodule X 1
Bile duct + + + + + + 4+ + + + + + + F+ + + + + + + + o+ 4+ 4+ 4+ 50
Gallbladder & common bile duct N NNNDNDNNNNNNNNNNDNNNNNNNNNN *50
Pancreas + 4+ + + + + + + + o+ + 4+ F + F o+ o+ o+ + -+ 4+ + o+ o+ 49
Esophagus + 4+ + 4+ + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 4+ + 4+ o+ o+ o+ 4+ 50
Stomacgu + 4+ + o+ 4+ 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+t 50
Squamous cell carcinoma 3
Small intestine + + + + + + o+ 4+ 4+ o+ o+ o+ o+ o+ - 49
Malignant lymphoma, NOS X 1
Large intestine + + + 4+ 0+ 4+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+t + 4+ + o+ - 47
URINARY SYSTEM
Kidney + 0+ + + 4+ o+ o+ o+ o+ 4+ + + o+ o+ + o+ o+ o+ o+ o+ 4+ 50
Liposarcoma 1
Urinary bladder + + + o+ o+ + + o+ + + + -~ + 4+ + o+ - 46
ENDCCRINE SYSTEM
Pituitary + + + o+ - -+ - 4+ + 4+ + + + + o+ + + + + - 42
Adenoma, NOS X X X X X X X 11
Adrenal + + + + + o+ + o+ o+ o+ o+ o+ o+ + + + + + 50
Cortical adenoma X X X X 9
Cortical carcinoma X L
Pheochromocytoma X X X X X X 13
Pheochromocytoma, malignant L
Thyroid + + + 4+ o+ o+ + + ¥ + + + 4+ 4+ <+ + + + + + 4+ 49
C-cell adenoma X X X X 8
C-cell carcinoma X 1
Parathyroid + 4+~ + + -+ + 4+ -+t o+ =+ o+ o+ o+ -+ = 38
Pancreatic islets + + + + 4+ + + 4+ + + F o+ o+ A+ o+ o+ -+ o+ o+ 44 49
Islet cell adenoma X 3
Islet cell carcinoma X 1
Mammary gland + + + N + + N+ + NN + N + N + + + + NN NN + N *50
Testis + + + 4+ + + + + 4+ + o+ F o+ + 4+ 4+ + 4+ + o+ o+ o+ o+ o+ - 49
Prostate + + 4+ + 4+ + + 4+ + F o+ + F 4+ F 4+ o+ o+ o+ + 4+ o+ - 49
Adenoma, NOS 1
NERVOUS SYSTEM—
Brain + 4+ + + + 4+ + + + + + 4+ 4+ + + 4+ + 4+ + + o+ + + - 49
Granular cell tumor, NOS X 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNDNNNNNNNNNNNNNNNNNNN *50
Squamous cell carcinoma 1
Monocytic leukemia 1

* Animals necropsied
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE:

LOW DOSE

ANIMAL
NUMBER

WEEKS ON
STUDY

°l

|
1
2|

1

d

!
1
8|

3

!

[
3
5|

QOO

[
]
0

{
8|
5

9|

EERRERRE

1
0
4

[}
2
3|
)
1
1

[l X, 0 WO

1
0
4

O re b O

- o

<o o -

0]
7
0

oS wd ~3 00 O

wo a0 B |

[

9| 9|
0 0T 0
0 7 8[ [
4/ 8| 3 8|

148

INTEGUMENTARY SYSTEM

kin
Keratoacanthomsa
Fibroma

Subcutaneous tissue
Sarcoma, N
Fibroma

+

+

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

Y SYSTEM
Lungs and bronchi
Sarcoma, NOS, metastatic
Trachea

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+
+
+
+
+
+
I
3+
1

HEMATOPOIETIC SYSTEM
Bone marrow

Spleen

L{mph nodes

Thymus

U+ +

|+ +

I +++

P+t

F 4+ 4

++++
P+

| +++

I +++

1+ ++

P+ ++

144+

b+

| +++

|+ ++

I +++
|+ ++
L+++
++++
P+ ++
++++
|+ +
++++
[
4+ +

CIRCULATORY SYSTEM
Heart

+

+

+

+

+

+
+

+

+

+

+

+

+

+

+

+
+
+
.
+
4
+
+
+
+

DIGESTIVE SYSTEM
Salivary gland
Liver
Bile duct adenoma
Bile duct
Gallbladder & comm:on bile duct
Pancreas
Esophagus
Stomace;
Squamous cell carcinoma
Small intestine
Carcinoma, NOS
Large intestine

+ + +++Z+ ++

+ + +++2Z+ ++

++

+ + +++2Z+

+ + +4++2+ 44

+ + +++Z+ ++

+ + +++2Z+ ++
+ + +++2+ 4+

+ + +++2Z+ ++

+ o+ +++2+ 44+

+ +++Z+ ++

+

+ + +++2Z+ ++

+ + +++2+ ++

+++2+ ++

+ o+

+ + +++2+ ++4

+ + +++2Z+ ++

+ o+ +++2+ ++
+ + +++2Z+ + 4+
+ + +++2+ ++
+ X+ ++Z+ o+ 4+
+ + +++Z+ 4+
+ + +++2Z+ o+
+ + +++2Z+ ++
+ o+ +++2Z+ ++

+++2+ 4+ 4
+ + +++2+ ++

+ o+

UKRINARY SYSTEM
Kidney

Tubular cell adenoma
Urinary bladder

+

+

+ >+

+
+

+

+

+

+

+ >4

+ >+

+ o+

+

+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+

ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Adrenal
ggnicgl adenoma
eochromocytoma
Thyroid
-cell adenoma
Cystadenoma, NOS
Parathyroid
Pancreatic islets
Islet cell adenoma

+

++ 4+

+ XM+ 4

M4+

+M o+ 4+

+
4+

+ X+ o+

++

+M o+ 4+

++

+X4

™+

+1

2 4y

+

+ M4

"+ +

+ i

+ MMy

+

+ MR M4
+ X+ 4+
+ M+ o+

+1

+1
++
|

1

i
+

I
++
1

REPRODUCTIVE SYSTEM
Mammary gland

Testis

Prostate

+++

+++

+++

+++

+ 4+

+++

++2

+4++

++ 4

+++

+++
++2
+++
++ 2

NERVOUS SYSTEM
Brain

MUSCULOSKELETAL SYSTEM

Muscle
Sarcoma, NOS

ALL OTHEK SYSTEMS
Nerve tract
Neurilemoma
Forearm, NOS
Mesenchymoma, malignant
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS: LOW
DOSE (Continued)

ANTMAL 11 1 1] 1f 17 1} 1f 1t 1 1 1] 1§ 1 i 1 17 1 i 1 11 1
NUMBER 3 3 8 3 4 4 4 5 5 5 e 6 6 7 7 7 7 7 8 8 8 8 9 9 9
of 1| 2f 8 1} 3 9 of 1 9 4 7 8 2 3 4 5 9 0 2 6 9 2 & 9
TOTAL:
WEEKS ON i1 IO oo 17T I IT 0 I g o O 0 [4 0 TISSUES
STUDY o o 3 o 9 9 8 o o o 4/ e of 8 of 8 7 8 9 8 9 7 € O 9 TUMORS
4 4| o 4| 2 9 8 4| 4/ 3 2| 1 4 o 4 8 8 1 8 9 9 7 6 4 8

INTEGUMENTARY SYSTEM —

Skin + 4+ + + + + N + + + + + + + + + + + + + + + + + + *50
Keratoacanthoma 1
Fibroma X 1

Subcutaneous tissue + + + + + + N + 4+ 4+ + + + + + 4+ + + + + + + + + + *50
Sarcoma, NOS X X 2
Fibroma X 3

RESPIRATORY SYSTEM

Lungs and bronchi + o+ 4+ + + o+ o+ o+ o+ F o+ o+ A+ o+ o+ o+ o+ 4 50
Sarcoma, NOS, metastatic X 1

Trachea + o+ + + F o+ 4+ + + + + o+ o+ o+ o+ o+ o+ o+ o+ 47

Bone marrow + + + + + + + + + + + o+ o+ + o+ o+ o+ o+ o+ o+ o+ + o+ o+ 50

Spleen + + + 4+ + + + + + F+ + + o+ + o+ 4+ + + o+ o+ o+ + o+ 4 50

Limph nodes + 0+ + + + o+ o+ + o+ = F o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 49

Thymus B T T T T T R 8

CIRCULATORY SYSTEM

Heart + + + + 4+ A+ o+ + 4+ + F o+ o+ o+ o+ o+ o+ o+ o+ 30

Salivary gland + 0+ o+ + o+ o+ o+ F o+ F o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 49

Liver + o+ + o+ 4+ o+ o+ o+ 4+ 4+ o+ o+ A+ F A+ 4+ o+ 4+ 50
Bile duct adenoma X 1

Bile duct + 4+ + + + + o+ +F + o+ o+ 4+ o+ o+ o+ o+ o+ o+ + o+ 30

Gallbladder & common bile duct N NN NNNDNNDNNDNNDNNNNNNNNNNNDNNNNNNN *50

Pancreas + 0+ + o+ + 0+ o+ o+ 4+ o+ o+ o+ 4 30

Esophaﬁus + 0+ + 4+ o+ o+ o+ o+ F F o+ o+ o+ o+ o+ o+ o+ 50

Stomac. + + 4+ + + o+ o+ o+ + + F o+ o+ o+ F o+ o+ + o+ o+t 50
Squamous cell carcinoma X X 3

Small intestine + + + 4+ + + + + + + + o+ + F o+ o+t + + + + + o+ o+ 30
Carcinoma, NOS X 1

Large intestine + o+ + 4+ + + 4+ + + + + + + o+ + + + + 4+ 4+ o+ + o+ O+ 49

URINARY SYSTEM

Kidney + o+ + + + 4+ + o+ + 4+ o+ F o+ o+ o+ o+ o+ o+ + + + 4+ 50
Tubular cell adenoma X X X [}

Urinary bladder + o+ + 4+ + + + +F 4+ o+ F + + + o+ o+ o+ o+ o+ o+ o+ o+ 50

ENDOCRINE SYSTEM —

Pituitary + + + + 4+ + 4+ - - + + + o+ + + + + o+ 45
Adenoma, NOS X X 7

Adrenal + + o+ + + + + + + + + + + o+ 4+ o+ o+ o+ 4+ 49
Cortical adenoma X X X X 11
Pheochromocytoma X 8

Thyroid + + + 4+ 4+ + + F 4+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 4+t 48
C-cell adenoma X X 4
Cystadenoma, NOS 1

Parathyroid + o+ F = 4+ o+~ o+ - = -+ = -+~ o+ o+ 30

Pancreatic islets + F + 4+ o+ o+ o+ o+ + 0+ + + + 4+ + + o+ o+ o+ 4+ 50
Islet cell adenoma X 2

Mammary gland + NN 4 N +# N + + + NN + + N + + + + + + + + N + *50

Testis + o+ 4+ + + o+ + o+ o+ o+ o+ A+ o+ o+ o+ + o+ 50

Prostate + + + + + + + o+ + o+ o+ O+ + + 4+ + 4+ + 4+ 4+ + + 4+ o+ 50

NERVOUY SYSTEM

Brain L S S T S R S T T T T R 50

MUSCULOSKELETAL SYSTEM

Muscle N NNNNNNNNDNNNNNNDNNNNNNNNNNNN *50
Sarcoma, NOS !

Nerve tract
Neurilemoma B

Forearm, NO§S
Mesenchymoma, malignant 1

* Animals necropsied
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANIMAL Of Of Oof Of O] Of Of ©f Of of Oof of O O ©of o o 0] of of of of Of o 0
NUMBER O O 0 2/ 2 2/ 2 38 38 3f 3 3 3 4 4/ 4 6 8 7 7 8 8 8 9 9
2l 4 5 2| 5 6 9 1 3 e 71 8 9 6 7 8 3 6 4 5 5 8 9 2 3
WEEKS ON o Of Of I [ o 1 0 I 170 [ o 1
STUDY 7 8 7 6 4 9 O 9 21 o 1L o 8 o 7 O 0 of 4 o 9 4 3 2 0
1 6 6 6 4] 0 4] 20 3| 4] 2| 1| 4 4| 8 4] 4 4{ 6 4( 5 4 4 8 4
INTEGUMENTARY SYSTEM—
kin L R T A A T T S T S S Y R S O T T T
Fibroma
RESPIRATORY SYSTEM
Lungs and bronchi + 0+ F o+ + o+ o+ o+ + o+ o+ o+
Alveolar/bronchiolar adenoma
Trachea + + + + + + + 4+ + -+ o+ o+ o+ o+ + + o+ 4+ o+ o+ + -+
HEMATOPOIETIC SYSTEM
Bone marrow + 4+ o+ o+ o+ A+ o+ o+ o+ o+ o+t + o+ + o+ o+ o+
Spleen L e T T S N S S S S S S S
Lymph nodes L T S N L T T S T S R S S R S e e T N
Tiymus e S T R
CIRCULATORY SYSTEM
Heart I T T S S S T T S R T T T T S
DIGESTIVE SYSTEM
Salivary gland + + o+ o+ o+ 4+ + + + o+ o+ 4+ + + 4+ + + + + + o+ o+ o+
Liver L R S T T T S S S SR R SR S S R S S e
Bile duct adsnoma
Neoplastic nodule
Hepatocellular carcinoma X
Bile duct + + + F + + + + F + + + 4+ 4+ + F 4+ + 4+ 4+ + 4+ o+ o+ o+
Gallbladder & common bile duct N NN NNNNNNNNNNNNNNNNNNNNNN
Pancreas L T A T S T I S S s S R R I S S o
Acinar cell adenoma X
Esophagus I T T T S S e e S S S e S T S
Stomawgu + o+ + + + 4+ o+ o+ + + o+ o+ o+ o+ o+ o+ + o+ o+ O+ o+ o+ o+ o+
Squamous cell carcinoma
Small intestine + o+ + o+ + + + + +F o+ -+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Large intestine I T N S R T S T P S S S S S S S S R S
URINAXY SYSTEM
Kidney + + + + + o+ o+ + o+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o o+ o+
Tubular cell adenoma
Tubular cell adenocarcinoma
Nephroblastoma X
Urinary bladder + + + + + 4+ + 4+ - 4+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ + o+ o+ o+ 4+
ENDOCHRINE SYSTEM
Pituitary + o+ + = =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ -+ 4+ = - - ¥
Adenoma, NOS . X X X X X
Adrenal + + o+ 4+ o+ o+ + o+ + o+ 4+ o+ + 4+ o+ o+ + + + + + o+ o+
Cortical adenoma X X X X
Pheochromocytoma X
Yroi + + + + + + + A+ F o+ + o+ + 4+ A+ A+ o+~ o+
Follicular cell adenoma
C-cell adenoma
Parathyroid + + + - 4+ 4+ o+ o+ -+ o+ F O+ -+ =+ =+ o+ =
Mammary gland + N N N N N N N + + N + N N N N +
Cystadenoma, NOS
Testis + + + + + o+ + + + + 4+
Interstitial cell tumor
Prostate + + + o+ o+ + + o+ o+ 4+ 4+ o+ o+ o+ + o+ o+
Adenoma, NOS X
Brain + + + 4+ + F + 4+ o+ + o+ + 4+ o+ o+ + o+ o+ o+ o+ + o+ o+
Medulloblastoma X
BODY CAVITIES
Pleura N NNNDNDNDNDNNNDNNNNNNNNNNNNNNN
Plasma cel] myeloma X
ALL OTHER SYSTEMS
Multiple organs, NOS N NNNNINNNNNNNINNNDNNNNNNNNNNN
Leukemia, NOS
Monocytic leukemia
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TABLE G2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE OSBORNE-MENDEL RATS: HIGH
DOSE (Continued)

ANTMAL of 1 1f 1 1 1f 17 1f 1f 1] 1f il I 1 i If i if 1f 1 1) 1) 117 1
NUMBER 9l o o o o L 1| 1 1 2/ 2| 3 4/ 4 4 S5 5 6 7 7 8 8 9 9 9
sl 1] 20 8 9o o 2 3 7 8 9 4 4 5 6 4 5 i i 8 1 4 0 3 4
TOTAL;
WEEKS ON O O Of O I[ I Of o O O] 0 T 1 0 1 |TISSUES
STUDY o 8 o of & 5 o 5 8 3 71 0 of 9 4 o0 9 3 8 0 O 5 2 4 O |TUMORS
4/ 1 4] 8 2 5 4 O 9f 6 7 Of 4 7T 6 3/ 6 8 1l 4 4 1 i 5 4
Skin + 0+ + + 4+ + 4+ + o+ 4+t o+ o+ A+ o+ o+t *50
Fibroma X X 2
RESPIRATORY SYSTEM
Lungs and bronchi + + o+ o+ + o+ o+ o+ + o+ + + + o+ + 4+ 4+ 4+ o+ o+ o+ 4+ o+ 50
Alvsolar/bronchiolar adenoma X 1
Trachea R O e T S I T I T R A S S S N . + o+ o+ o+ 48
Bone marrow + + + + + 4+ + 4+ A+ o+ o+ o+ + ++ + ++ + + o+ o+ 50
Spleen + + + + + + + o+ + + o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ 50
Lﬁmph nodes + + + + + + + + + 4+ 4+ + o+~ -+ o+ o+ o+ + 4+ -+ o+ 44
Thymus + -~ - - -+ - -~ - 4+ - - - -+ 4+ ~ 4+ = - -+ + = - 13
Heart + o+ + + + + o+ + 4+ F o+ o+ o+ o+ o+ 4+ 4+ o+ 50
Salivary gland + + + + o+ + + ~ + + o+t o+ o+ + o+ o+ -+ 47
Liver + + + + + + + + + -+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Bile duct adenoma 1
Neoplastic nodule X 1
Hepatocellular carcinoma L
Bile duct + + + 4+ + + + + + = + + + 4+ + + + + + + + 4+ + + o+ 49
Gallbladder & common bile duct N NN NNNINNNNNDNNNNNNNNNNNNNNN *50
Pancreas + O+ + 4+ 4+ 4+ F o+ F o+ o+ o+ A A A+t 50
Acinar cell adenoma L
Esophagus + o+ + o+ 4+ + o+ o+ + o+ o+ o+ 4+ F o+ 4+ 4 50
Stomac! + + + + 4+ + 4+ + 4+ 4+ o+ o+ o+ o+ + 4+ O+ o+ 4+ o+ o+ o+ o+ o+ 50
Squamous cell carcinoma X 1
Small intestine + + + + + + o+ + + ~ + o+ + o+ + o+ o+ A+ o+ 4+ 4+ o+ o+ o+t 48
Large intestine + 4+ + 4+ + o+ + o+ 4+ o+ o+ o+ o+ F o+ Y -+ 4+ o+ o+ 48
ORINARY SYSTEM
Kidney + 0+ + + 4+ + + o+ o+ 4+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
Tubular cell adenoma X 1
Tubular cell adenocarcinoma 1
Nephroblastoma L
Urinary bladder P S R T TG A T S T T T I S T T I S 49
Pituitary + + + + - - + -+ + + + + 0+ - -+ 4+t + o+ o+ -+ 38
Adenoma, NOS X X X X X 10
Adrenal + + + + + + + + + + + + F o+ o+ o+ + 4+ 4+ + o+ o+ o+ 4+ 50
Cortical adenoma X X X X X X X 11
Pheochromocytoma X X 3
Thyroi + + + + + + -+ + + + + + + + 4+ + + + + o+ 4+ 4+ 48
Follicular cell adenoma X 1
C-cell adenoma X 1
Parathyroid + -+ F - =+ = = =+ = 4+ = 4+ + + = 4+ + = -+ + + 33
REPRODUCTIVE SYSTEM
Mammary gland N + N 4 N+ NNNN + + N + NN + + N NNNN *50
Cystadenoma, NOS X 1
Testis + + + + + + 4+ o+ o+ o+ o+ o+ 4+ o+ + + + 50
Interstitial cell tumor X 1
Prostate + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ + 50
Adenoma, NOS b
Brain + o+ + o+ 4+ o+ F o+ o+ o+ F o+ o+ o+ o+ 4+ o+ + o+ 4+ 50
Medulloblastoma 1
BODY CAVITIES
Pleura N NNNNNNNNNNNNNNNNNNNNNNNN *50
Plasma cel] mysloma 1
Multiple organs, NOS N NN NNUNNNNDNNNNDNNNNINNNNNNNNNN *50
Leukemia, NOS X 1
Monocytic lsukemia X 1

* Animals necropsied
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TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE OSBORNE-MENDEL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Subcutaneous Tissue: Fibroma

Overall Rates (a) 3/50 (6%) 4/50 (8%) 3/50 (6%) 0/50 (0%)
Adjusted Rates (b) 9.8% 13.6% 14.0% 0.0%
Terminal Rates (c) 0/21 (0%) 1/22 (5%) 2/17(12%) 0/15 (0%)
Life Table Tests (d) P=0.112N P=0.612N P=0.129N
Incidental Tumor Tests (d) P=0.095N P=0.547N P=0.130N
Cochran-Armitage Trend Test (d) P=0.049N
Fisher Exact Test P=0.500N P=0.059N
Integumentary System: Fibroma
Overall Rates (a) 3/50 (6%) 4/50 (8%) 4/50 (8%) 2/50 (4%)
Adjusted Rates (b) 9.8% 13.6% 19.8% 11.6%
Terminal Rates (¢) 0/21 (0%) 1/22 (5%) 3/17(18%) 1/15(7%)
Life Table Tests (d) P=0.468N P=0.519 P=0.528N
Incidental Tumor Tests (d) P=0451N P=0.582 P=0.548N
Cochran-Armitage Trend Test (d) P=0.274N
Fisher Exact Test P=0.643 P=0.339N
Integumentary System: Fibroma or Sarcoma
Overall Rates (a) 4/50 (8%) 4/50 (8%) 6/50 (12%) 2/50 (4%)
Adjusted Rates (b) 15.0% 13.6% 24.7% 11.6%
Terminal Rates (c) 2/21(10%) 1/22 (5%) 3/17(18%) 1/15 (7%)
Life Table Tests (d) P=0.509N P=0.255 P=0.528N
Incidental Tumor Tests (d) P=0.489N P=0.340 P=0.548N
Cochran-Armitage Trend Test (d) P=0.290N
Fisher Exact Test P=0.370 P=0.339N
Stomach: Squamous Cell Carcinoma
Overall Rates (a) (e)5/50 (10%) 3/50 (6%) 3/50 (6%) 1/50 (2%)
Adjusted Rates (b) 18.4% 11.5% 7.3% 2.1%
Terminal Rates (¢) 2/22 (9%) 2/22 (9%) 0/17 (0%) 0/15 (0%)
Life Table Tests (d) P=0.342N P=0.583 P=0.421N
Incidental Tumor Tests (d) P=0.053N P=0.431N P=0.230N
Cochran-Armitage Trend Test (d) P=0.238N
Fisher Exact Test P=0.661 P=0.309N
Kidney: Tubular Cell Adenoma
Overall Rates (a) 0/50 (0%) 0/50 (0%) 6/50 (12%) 1/50 (2%)
Adjusted Rates (b) 0.0% 0.0% 32.2% 6.7%
Terminal Rates (¢} 0/21 (0%) 0/22 (0%) 5/17 (29%) 1/15 (7%)
Life Table Tests (d) P=0.246 P=0.007 P=0.424
Incidental Turnor Tests (d) P=0.243 P=0.007 P=0.424
Cochran-Armitage Trend Test (d) P=0.406
Fisher Exact Test P=0.013 P=0.500
Kidney: Tubular Cell Adenoma or Adenocarcinoma
Overall Rates (a) 0/50 (0%) 0/50 (0%) 6/50(12%) 2/50 (4%)
Adjusted Rates (b) 0.0% 0.0% 32.2% 10.9%
Terminal Rates (¢) 0/21 (0%) 0/22 (0% 5/17(29%) 1/15 (71%)
Life Table Tests (d) P=0.125 P=0.007 P=0.158
Incidental Tumor Tests (d) P=0.122 P=0.007 P=0.158
Cochran-Armitage Trend Test (d) P=0.252
Fisher Exact Test P=0.013 P=0.247
Pituitary: Adenoma
Overall Rates (a) (f) 16/46 (35%) 11/42 (26%) 7/45 (16%) 10/38 (26%)
Adjusted Rates (b) 55.4% 42.0% 35.0% 50.6%
Terminal Rates (c) 9/21 (43%) 8/22 (36%) 5/17 (29%) 6/15 (40%)
Life Table Tests (d) P=0.277 P=0.419N P=0.294
Incidental Tumor Tests (d) P=0.287 P=0.334N P=0.300
Cochran-Armitage Trend Test (d) P=0.542N
Fisher Exact Tast P=0.169N P=0.595
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TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE OSBORNE-MENDEL RATS IN THE TWO-YEAR

GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/’kg 1,000 mg/kg

Adrenal: Cortical Adenoma

Overall Rates (a) 11/60 (22%) 9/50 (18%) 11/49 (22%) 11/50 (22%)

Adjusted Rates (b) 40.3% 32.4% 41.1% 54.4%

Terminal Rates (¢) 7/21(33%) 5/22(23%) 3/17(18%) /15 (47%)

Life Table Tests (d) P=0.094 P=0.215 P=0.115

Incidental Tumor Tests (d) P=0.109 P=0.327 P=0.160

Cochran-Armitage Trend Test (d) P=0.356

Fisher Exact Test P=0.382 P=0.402
Adrenal: Cortical Adenoma or Carcinoma

Overall Rates (a) 11/60 (22%) 10/50 (20%) 11/49(22%) 11/50(22%)

Adjusted Rates (b) 40.3% 34.4% 41.1% 54.4%

Terminal Rates (¢) 7/21 (33%) 5/22 (23%) 3/17 (18%) 7/15(47%)

Life Table Tests (d) P=0.137 P=0.286 P=0.165

Incidental Tumor Tests (d) P=0.161 P=0.435 P=0.221

Cochran-Armitage Trend Test (d) P=0.452

Fisher Exact Test P=0.479 P=0.500
Adrenal: Pheochromocytoma

Overall Rates (a) (g)9/50(18%) (h) 13/50 (26%) 6/49 (12%) 3/50 (6%)

Adjusted Rates (b) 34.8% 42.9% 31.6% 18.7%

Terminal Rates (c) 6/21(29%) 7122 (32%) 5/17 (29%) 2/15(13%)

Life Table Tests (d) P=0.028N P=0.154N P=0.052N

Incidental Tumor Tests (d) P=0.023N P=0.128N P=0.043N

Cochran-Armitage Trend Test (d) P=0.004N

Fisher Exact Test P=0.068N P=0.006N
Thyroid: C-Cell Adenoma

Overall Rates (a) 4/48 (8%) 8/49 (16%) 4/48 (8%) 1/48 (2%)

Adjusted Rates (b) 19.0% 33.9% 21.4% 6.7%

Terminal Rates (c) 4/21 (19%) 7122 (32%) 3/17(18%) 1/15(7%)

Life Table Tests (d) P=0.038N P=0.312N P=0.055N

Incidental Tumor Tests (d) P=0.038N P=0.299N P=0.057TN

Cochran-Armitage Trend Test (d) P=0.011IN

Fisher Exact Test P=0.188N P=0.017N
Thyroid: C-Cell Adenoma or Carcinoma

Overall Rates (a) 4/48 (8%) 9/49 (18%) 4/48 (8%) 1/48 (2%)

Adjusted Rates (b) 19.0% 36.3% 21.4% 6.7%

Terminal Rates (¢) 4/21 (19%) 7122 (32%) 3/17(18%) 1/15 (71%)

Life Table Tests (d) P=0.022N P=0.224N P=0.038N

Incidental Tumor Tests (d) P=0.022N P=0.211N P=0.039N

Cochran-Armitage Trend Test (d) P=0.005N

Fisher Exact Test P=0.124N P=0.008N
Pancreatic Islets: Islet Cell Adenoma

Overall Rates (a) 1/50 (2%) 3/49 (6%) 2/50 (4%) 0/50 (0%)

Adjusted Rates (b) 4.8% 12.0% 11.8% 0.0%

Terminal Rates (c) 1/21 (5%) 1/22 (5%) 2/17 (12%) 0/15 (0%)

Life Table Tests (d) P=0.152N P=0.602N P=0.203N

Incidental Tumor Tests (d) P=0.155N P=0.590N P=0.213N

Cochran-Armitage Trend Test (d) P=0.079N

Fisher Exact Test P=0.490N P=0.117N
Pancreatic Islets: Islet Cell Adenoma or Carcinoma

Overall Rates (a) 1/50 (2%) 4/49 (8%) 2/50 (4%) 0/50 (0%)

Adjusted Rates (b) 4.8% 16.1% 11.8% 0.0%

Terminal Rates (¢c) 1/21 (5%) 2/22 (9%) 2/17 (12%) 0/15 (0%)

Life Table Tests (d) P=0.082N P=0.448N P=0.127N

Incidental Tumor Tests (d) P=0.083N P=0.435N P=0.133N

Cochran-Armitage Trend Test (d) P=0.035N

Fisher Exact Test P=0.329N P=0.056N
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TABLE G3. ANALYSIS OF PRIMARY TUMORS IN MALE OSBORNE-MENDEL RATS IN THE TWO-YEAR
GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A negative trend or lower incidence in a dosed group is indicated by (N).

(e) One instance of papillomatosis was also observed.

(f) One carcinoma, NOS, was also observed.

(g) One malignant pheochromocytoma was also observed.

(h) One animal also had a malignant pheochromocytoma.
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE.
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 50

INTEGUMENTARY SYSTEM

*Skin (50) (50) (50) (50)
Cyst, NOS 1 (2%)

*Subcutaneous tissue (50) (50) (50) (50)
Hemorrhage 1 2%) 1 2%)
Inflammation, NOS 1 2%)
Inflammation, acute 1 (2%)
Abscess, NOS 1 (2%)
Inflammation, granulomatous 1 (2%)

RESPIRATORY SYSTEM

*Tracheal lumen (50) (50) (50) (50)
Hemorrhage 1 (2%) 1 (2%)

*Bronchial lumen (50) (50) (50) (50)
Hemorrhage 1 (2%)

*Larynx (50) (50) (50) (50)
Inflammation, acute necrotizing 1 (2%)

#Lung (50) (50) (50) (50)
Vegetable foreign body 2 (4%)
Emphysema, alveolar 1 (2%)
Atelectasis 1 (2%)

Congestion, NOS 4 (8%) 1 (2%) 3 (6%) 11 (22%)
Edema, NOS 2 (4%) 1 (2%) 1 (2%) 3 (6%)
Hemorrhage 8 (16%) 5 (10%) 6 (12%) 2 (4%)
Inflammation, NOS 1 (2%)

Inflammation, focal 2 (4%) 2 (4%)
Bronchopneumonia, acute 1 2%)

Inflammation, acute 1 (2%) 3 (6%)
Inflammation, acute necrotizing 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%) 1 (2%)

Inflammation, chronic focal 2 (4%) 1 (2%)

Inflammation, granulomatous 1 (2%)
Inflammation, granulomatous focal 1 (2%) 5 (10%) 6 (12%)
Foreign material, NOS 1 (2%) 2 (4%)
Hyperplasia, epithelial 1 2%)

#Lung/alveoli (50) (50) (50) (50)
Hemorrhage 1 (2%)

HEMATOPOIETIC SYSTEM

#Bone marrow (50) (49) (50) (50)
Hyperplasia, NOS 2 (4%)

#Spleen (50) (49) (50) (50)
Hemorrhage 1 (2%) 1 (2%)

Hyperplasia, reticulum cell 1 (2%)
Hyperplasia, lymphoid 1 (2%) 1 (2%)
Hematopoiesis 4 (8%) 3 (6%) 4 (8%) 4 (8%)

#Lymph node (49) 48) (49) 44)
Hemorrhage 3 (6%)

Inflammation, NOS 1 (2%)
Inflammation, chronic 1 (2%)
Necrosis, focal 1 (2%)
Angiectasis 1 (2%)
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#Pancreatic lymph node 49) (48) 49) (44)
Edema, NOS 1 (2%)

Hemorrhage 1 (2%)
Inflammation, NOS 1 (2%)

Inflammation, chronic ) 1 (2%)

Hyperplasia, NOS 1 (2%)

Angiectasis 1 (2%) 1 (2%)

Hyperplasia, lymphoid 1 (2%)

#Mesenteric lymph node (49) (48) (49) (44)
Hemorrhage 1 2%) 2 (4%) 2 (5%)

#Liver (50) (G 50 (49)
Hematopoiesis 1 (2%)

#Colon (48) 47 (49) (48)
Hyperplasia, lymphoid 2 (4%)

#Thymus (&} 3) (8) (13)
Hemorrhage 1 (33%) 2 (67%) 2 (25%) 2 (15%)
Inflammation, chronic 1 (8%)
Hyperplasia, lymphoid 1 (8%)

CIRCULATORY SYSTEM

#Lung (50) (50) (50) (50)
Perivasculitis 1 (2%)

#Heart (50) (50) (50) (50)
Thrombosis, NOS 2 (4%)

Inflammation, focal 3 (6%)

Inflammation, interstitial 1 (2%) 1 (2%)
Inflammastion, active chronic 1 (2%)

Inflammaction, chronic focal 1 (2%) 2 (4%)

Fibrosis 1 (2%)

Fibrosis, focal 1 (2%) 1 2%)
Endocardiosis 1 (2%)

Calcification, focal 1 (2%)

#Auricular appendage (50) (50) (50) (50)
Thrombosis, NOS 1 (2%) 1 (2%)

#Endocardium (50) (50) (50) (50)
Inflammation with fibrosis 1 (2%)

*Coronary artery (L) (50) (50) (G
Calcification, NOS 1 (2%)

*Pulmonary artery (50) (50} (50) (50)
Calcification, focal 1 2%) 2 (4%)

#Pancreas 50 (49) 50) (50)
Periarteritis 1 (2%)

*Esophageal lumen (50) (50) (50) (50)
Thrombosis, NOS 1 (2%)

#Testis (50) (49) (50) (50)
Periarteritis 1 (2%) 1 (2%)

DIGESTIVE SYSTEM

#Salivary gland 47 (48) (49) (47
Inflammation, chronic 1 (2%) 1 (2%) 1 (2%)
Inflammation, chronic focal 1 (2%) 1 2%) 1 (2%)

Degeneration, NOS 2 (4%)
Metamorphosis, fatty 1 (2%)

Cytoplasmic vacuolization 1 (2%) 1 (2%)

Atrophy, focal 1 2%)

Atrophy, diffuse 1 (2%)
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Liver (50) (50) (50) (49)
Congestion, NOS 2 %) 1 (2%) 1 (2%)
Hemorrhage 1 (2%) 1 (2%)
Inflammation, focal 2 (4%)

Inflammation, chronic 1 (2%)

Fibrosis, multifocal 1 (2%)

Necraosis, focal 1 (2%) 2 (4%) 5 (10%) 2 (4%)
Necrosis, central 2 (4%) 1 (2%)
Metamorphosis, fatty 1 (2%) 1 (2%)

Lipoidosis 1 (2%) 1 (2%)

Cytoplasmic change, NOS 12 (24%) 13 (26%) 16 (32%) 13 (27%)
Basophilic cyto change 1 2% 1 (2%)
Focal cellular change 1 (2%) 1 (2%) 1 (2%)
Clear cell change 1 (2%)

Cytologic alteration, NOS 1 (2%) 1 (2%)
Angiectasis 1 (2%

#Liver/centrilobular (50) (50) (50) (49)
Necrosis, NOS 1 (2%)

Metamorphosis, fatty 1 2%)

#Bile duct (50) (50) (50) (49
Dilatation, NOS 1 (2%) 2 (4%)

Inflammation, chronic 1 (2%) 2 (4%) 1 (2%)
Fibrosis, focal 1 (2%)
Hyperplasia, NOS 1 (2%) 6 (12%) 3 (6%)
Hyperplasia, cystic 1 (2%)

#Pancreas (50) (49) (50) 50
Dilatation/ducts 1 (2%)
Inflammation, fibrinous 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, granulomatous 1 (2%) 1 2%)

#Pancreatic acinus 50 (49) (50) (50)
Atrophy, NOS 1 (2%) 1 (2%)

Atrophy, focal 6 (12%) 6 (12%) 3 (6%)

*Esophageal lumen (50) (50) (50) (50)
Hemorrhage 1 2%) 1 (2%)

#Stomach (50) (50) (50) (50)
Mineralization 1 (2%)

Cyst, NOS 1 (2%)
Inflammation, NOS 1 (2%)

Inflammation, chronic 1 (2%)

Inflammation, chronic focal 1 (2%) 1 (2%)

#Gastric mucosa 50 (50) (50) (50)
Inflammation, NOS 1 (2%)

Erosion 1 (2%)
Hyperkeratosis 1 (2%)

#Forestomach (50) (50) (50) (50)
Edema, NOS 1 (2%)

Ulcer, NOS 1 2%)
Inflammation, chronic 1 (2%)
Hyperplasia, epithelial 2 (4%)
Hyperkeratosis 1 (2%) 1 (2%)

#Colon (48) 4n (49) (48)
Parasitism 8 (17%) 11 (23%) 11 (22%) 10 (21%)

#Cecum (48) (47 49 (48)
Parasitism 1 (2%)

*Rectum (50) (50) (50) 50
Parasitism 1 (2%)
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE-.
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

URINARY SYSTEM

#Kidney (50) (50) (50) (50
Mineralization 1 (2%) 1 (2% 1 (2%)

Cast, NOS 2 (4%) 1 (2%)
Hydronephrosis 1 (2%) 1 (2%)
Cyst, NOS 1 2%)

Congestion, NOS 1 (2%)

Hemorrhage 1 (2%)

Inflammation, acute 1 (2%) 1 (2%)
Nephropathy 50 (100%) 50 (100%) 44 (88%) 47 (94%)
Nephropathy, toxic 39 (78%) 35 (70%)
Calcification, focal 1 2%)
Cytomegaly 48 (96%) 49 (98%)
Hyperplasia, tubular cell 5 (10%) 3 (6%)
Hyperplasia, cystic 1 (2%)

#Kidney/medulla (50) (50) (50) (50)
Hyperplasia, epithelial 1 (2%) 2 4%

#Kidney/tubule (50) (50) (50) (50)
Dilatation, NOS 1 (2%)

#Kidney/pelvis (50) (50) (50) (50)
Hemorrhage 1 (2%)

Hyperplasia, epithelial 1 (2%) 2 (4%)

#Urinary bladder (50) (46) (50) 49)
Calculus, gross observation only 1 (2%)
Cast, NOS 1 (2%)
Hemorrhage 2 (4%)

Inflammation, NOS 1 (2%)
Inflammation, acute/chronic 1 (2%)
Hyperplasia, epithelial 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (46) 42) (45) (38)
Cyst, NOS 2 (4%) 2 (5%) 1 (2%)

Abscess, NOS 1 (2%)
Hyperplasia, focal 3 (T%) 2 (5%) 1 2%)

#Adrenal (50) (50) (49) (50)
Cyst, NOS 2 (4%)

Hemorrhage 1 (2%) 1 (2%)
Inflammation, chronic focal 1 2%)

Necrosis, NOS 1 (2%)

Necrosis, focal ‘ 1 2%)
Metamorphosis, fatty 1 (2%)

Lipoidosis 6 (12%) 12 (24%) 8 (16%) 5 (10%)
Cytoplasmic vacuolization 1 (2%)

Focal cellular change 1 (2%)

Hyperplasia, NOS 1 2%)

Angiectasis 1 (2%) 2 (4%) 4 (8%) 2 (4%)

#Adrenal cortex (50) (50) (49) (50)
Hemorrhage 1 2%)
Metamorphosis, fatty 1 (2%)

Lipoidosis 1 (2%) 3 (6%) 1 (2%)
Focal cellular change 1 (2%) 1 2%)
Cytologic alteration, NOS 1 (2%)

Hyperplasia, NOS 1 (2%)

Hyperplasia, focal 1 (2%)

#Adrenal medulla (50) (50) (49) (50)
Hyperplasia, NOS 2 (4%) 1 (2%) 1 (2%)
Hyperplasia, focal 4 (8%) 3 (6%) 3 (6%) 4 (8%)
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR STUDY OF TRICHOLOETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM (Continued)

#Thyroid (48) (49) (48) 48)
Cyst, NOS 2 (4%) 4 (8%)
Follicular cyst, NOS 1 (2%)
Hyperplasia, C-cell 1 (2%) 5 (10%) 5 (10%) 3 (6%)
Hyperplasia, follicular cell 2 4%)

#Parathyroid (33) (38) (30) (33)
Hyperplasia, NOS 1 (3%) 1 (3%)

#Pancreatic islets (50) (49) (50) (50}
Hyperplasia, focal 1 (2%)

REPRUDUCTIVE SYSTEM

*Preputial gland (50) (50) (50) (50)
Abscess, NOS 1 (2%)

#Prostate 49) (49) (50) (50)
Cyst, NOS 1 (2%)

Hemorrhage 2 (4%)
Inflammation, focal 1 (2%)
Inflammation, acute 1 (2%)

Inflammation, acute focal 2 (4%) 1 (2%)

Inflammation, acute suppurative 1 (2%)
Inflammation, acute necrotizing 1 2%)

Inflammation, acute/chronic 1 (2%) 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, chronic focal 1 (2%) 1 2%)

Inflammation, granulomatous 1 2%)

Hyperplasia, NOS 1 (2%)

*Seminal vesicle (50) (50) (50) (50)
Inflammation, acute focal 1 2%

*Coagulating gland (50) (50) (50) (50)
Hyperplasia, focal 1 2%)

#Testis 610 (49) (50) (50)
Atrophy, NOS 1 2%) T (14%) 1 2% 2 (4%)
Atrophy, focal 1 (2%)

Atrophy, diffuse 1 (2%)
Hyperplasia, interstitial cell 1 2%)
NERVOUS SYSTEM

#Brain (49) (49) (50) (50)
Cyst, NOS 1 2%)
Congestion, NOS 1 (2%)

Hemorrhage 1 2%) 2 (4%) 2 (4%)

*Spinal cord (50) 50) (50) (50)
Hemorrhage 1 (2%)
Calcification, focal 1 (2%)

*Pineal body (50) 50 (50) (50)
Degeneration, NOS 1 (2%)

SPECIAL SENSE ORGANS

*Eyeflacrimal gland (50) (50) (50) (50)
Inflammation, chronic 1 (2%) 1 (2%)

Inflammation, chronic focal 1 (2%)
Atrophy, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM

*Pharyngeal muscle (50) (50) (50) (50)
Inflammation, acute necrotizing 1 (2%)
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TABLE G4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

BODY CAVITIES

*Thorax (50) (50) (50) (50)
Abscess, chronic 1 (2%)

*Mediastinum (50) (50) (50) (50)
Hemorrhage 1 (2%)
Abscess, NOS 1 2%)
Inflammation, active chronic 1 (2%)

*Abdominal cavity (50) (50) (50) (50)
Necrosis, fat 1 2%)

*Epicardium (50) (50) (50) (50)
Inflammation, chronic 1 (2%)

ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50) (50)
Hemorrhage 1 (2%)

SPECIAL MORPHOLOGY SUMMARY
None

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE H1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE OSBORNE-MENDEL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED
HISTOPATHOLOGICALLY 50 50 50 50
INTEGUMENTARY SYSTEM
*Subcutaneous tissue (500 (50) (50) (50)
Fibroma 2 (4%) 1 (2%)
RESPIRATORY SYSTEM
#Lung (50) (50) (50) (50)
Carcinoma, NOS, metastatic 1 (2%)
Squamous cell carcinoma, metastatic 1 2%)
Alveolar/bronchiolar adenoma 1 (2%)
Alveolar/bronchiolar carcinoma 1 (2%)
Osteosarcoma, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM
*Multiple organs . (50) (50) (50) (50)
Malignant lymphoma, NO 1 (2%) 1 (2%) 2 (4%)
Malignant lymphoma, lymphocytic type 1 (2%)
Monocytic leukemia 2 (4%) 2 (4%)
*Mediastinum (50) (50) (50) (50)
Malignant lymphoma, undiffer type 1 2%)
#Liver (50) (50) (50) (49)
Leukemia, NOS 1 2%)
CIRCULATORY SYSTEM
#Liver (50) (50) (50) (49)
Angioma 1 (2%)
DIGESTIVE SYSTEM
#Liver (50) (50) (50) (49)
Carcinoma, NOS, metastatic 1 (2%)
Bile duct carcinoma 1 2%)
Neoplastic nodule 1 (2%) 2 (4%)
#Pancreas (50) (50) (48) (49)
Squamous cell carcinoma, metastatic 1 (2%)
Adenocarcinoma, NOS, metastatic 1 (2%)
#Stomach (50) (48) (50) (49)
Squamous cell carcinoma 1 2%)
#Forestomach (50) (48) (50) (49)
Papillomatosis 1 (2%)
#Duodenum (50) (48) 49) (49)
Adenocarcinoma, NOS 1 (2%)
URINARY SYSTEM
#Kidney (50) (50) (50) (49)
Tubular cell adenoma 1 (2% 1 (2%)
Nephroblastoma 1 (2%)
#Urinary bladder (48) (48) (49) (50)
Adenocarcinoma, NOS, metastatic 1 @2%)
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TABLE Hl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE OSBORNE-MENDEL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

#Pituitary (47) (46) 47) (46)
Carcinoma, NOS 1 (2%)

Adenoma, NOS 13 (28%) 13 (28%) 9 (19%) 8 (17%)
Papillary adenoma 1 (2%)
Chromophobe adenoma 1 2%)

#Adrenal (49) (50) (50) (49)
Cortical adenoms 13 (27%) 16 (32%) 13 (26%) 19 (39%)
Pheochromocytoma 3 6%) 8 (16%) 4 (8%) 1 (2%)
Pheochromocytoma, malignant 1 (2%) 1 (2%)

#Adrenal medulla (49) (50) (50) (49)
Pheochromocytoma 1 (2%)

Pheochromocytoma, malignant 1 (2%)

#Thyroid (49) (49) (49) (49)
Follicular cell adenoma 1 (2%) 1 (2%)

C-cell adenoma 5 (10%) 15 (31%) 5 (10%) 1 (2%)

#Parathyroid 37 32) (32) (32)
Adenoma, NOS 1 (3%)

#Pancreatic islets (50) (50) (48) (49)

Islet cell adenoma 3 (6%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (50)
Adenoma, NOS 1 (2%) 1 (2%) 1 (2%)
Adenocarcinoma, NOS 1 (2%) 1 (2%) 1 (2%)
Fibroma 1 (2%) 1 (2%) 1 (2%)
Mixed tumor, benign 1 (2%)
Fibroadenoma 17 (34%) 14 (28%) T (14%) 11 (22%)

*Vagina (50) (50) 50 (50)
Squamous cell carcinoma 1 (2%)

#Uterus (50) (49) (49) (50)
Carcinoma, NOS 1 (2%) 1 2%) 2 (4%) 1 (2%)
Carcinoma, NOS, metastatic 1 (2%)
Papillomatosis 1 (2%)

Squamous cell papilloma 1 (2%)

Squamous cell carcinoma 1 (2%)

Adenoma, NOS 1 (2%)

Adenocarcinoma, NOS 1 2%) 5 (10%) 2 (4%)
Multiple polyposis 1 (2%)

Sarcoma, NOS 1 (2%)

Endometrial stromal polyp 4 (8% 6 (12%) 1 (2%) 6 (12%)
Carcinosarcoma 1 (2%)

#Uterus/endometrium (50} (49) (49) (50)
Carcinoma. NOS 1 (2%)
Adenocarcinoma, NOS 1 (2%)

#Qvary (49) (48) (49) (49)
Carcinoma, NOS 1 (2%)

Papillary adenoma 1 (2%)

Granulosa cell tumor 1 (2%)

Granulosa cell carcinoma 1 (2%)
NERVOUS SYSTEM

*Nerve tract (50) (50) (50) (50)

Neurilemoma 1 (2%)
SPECIAL SENSE ORGANS
None
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TABLE Hi. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE OSBORNE-MENDEL RATS
IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH) LOW DOSE HIGH DOSE

MUSCULOSKELETAL SYSTEM

*Maxilla (50) (50) (50) (50)
Osteosarcoma 1 (2%)
*Skeletal muscle (50) (50) (50) (50)
Rhabdomyosarcoma 1 (2%)
BODY CAVITIES
*Abdominal cavity (50) (50) (50) (50)
Bile duct carcinoma, metastatic 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50) (50)
Carcinoma, NOS 2 (4%)
Undifferentiated carcinoma 1 (2%)
Carcinosarcoma, metastatic 1 (2%)
Mesothelioma, malignant 1 (2%)
Lower leg
Sarcoma, NOS 1
Site unknown
Carcinoma, NOS 1
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50 50
Natural death 14 7 16 16
Moribund sacrifice 17 17 18 21
Terminal sacrifice 19 18 10 7
Dosing accident 6 4 5
Accidentally killed, NOS 2 2 1
TUMOR SUMMARY
Total animals with primary tumors** 44 40 36 37
Total primary tumors 69 90 72 68
Total animals with benign tumors 40 39 29 32
Total benign tumors 62 80 49 52
Total animals with malignant tumors 6 8 19 12
Total malignant tumors 6 10 22 14
Total animals with secondary tumors# # 5 3
Total secondary tumors 7 3
Total animals with tumors uncertain--
benign or malignant 1 1 2
Total uncertain tumors 1 1 2

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.

** Primary tumors: all tumors except secondary tumors

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS IN

THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: UNTREATED CONTROL

ANIMAL
NUMBER
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DIGESTIVE SYSTEM
Salivary gland
Liver

Neoplastic nodule
Bile duet

Gallbladder & common bile duct

Pancreas
Esophagus
Stomac!
Papillomatosis
Small intestine
Large intestine
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URINARY SYSTEM
Kidney

Tubular cell adenoma
Urinary bladder
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+
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++ +++Z+ ++

+
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+

++ +++2Z+ ++

+
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ENDOCRINE SYSTEM
Pituitary
Adenoma, NOS
Chromophobe adenoma
Adrenal
Cortical adenoma
Pheochromocytoma
Thyroid
Follicular cell adenoma
C-cell adenoma
Parathyroid

4

4

"+

P

M4
+ e+
4

4+

+

P+ My

+ R

+

REPRODUCTIVE SYSTEM
Mammary gland
Fibroadenoma
Uterus
Carcinoma, NOS
Adenoma, NOS
Sarcoma, NOS
Endometrial stromal polyp
Ovary

>4

+oet

+ ™+

+ 4
+ M+

+ >+

+

NERVOUS SYSTEM

Brain

ALL OTHER SYSTEMY

Nerve tract
Naurilemoma

Multiple organs, NOS
Mesothelioma, malignant
Malignant lymphoma, NOS
Moneocytic leukemia

Tumor incidence

wZptt

Animal missexed

Trichloroethylene, NTP TR 273

Tissue examined microscopically
Required tissue not examined microscopically

Necropsy, no autslysis, 20 microscopic examination
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No tissue information submitted
Necropsy, no histology due to protocol
Autolysis

Animal missing

No necropsy performed



TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS:
UNTREATED CONTROL (Continued)

ANIMAL 9 21 3 3 3 3] 3] 3 3] 3 3 3 3] 8 3 3
NUMBER 8 9 O 1 1 1| 1| i 2[ 2 3 3 8 4/ 5 5 5 5 5 6 7 7 8 8 8
51 1 0 0 2] 4/ s 7 3 4/ 1 s 7 8 o 3 8 8 9 0o 4 6 5 7 8
! . TOTAL:
WEEKS ON 1 O O I I 00 11 1 TISSUES
STUDY 7 9 o o o 7 7 9 o o 7 € 7 ol of o 8 9| 4/ 9 5 o 6 0 6 TUMORS
ol 7 8 5 s/ 6 S5 1 5 5 8 2 0 3 5 5 5 2 8 0 4 8 5 5 0
Lungs and bronchi P+ + 4+ o+ + F + + 4+ o+ o+ 4+ A+ o+ o+ o+ o+ 50
rachea + + + + + +F + o+ + 4+ + o+ o+ 4+ A~ 4+ + o+ o+ 49
HEMATOPOIETIC SYSTEM I
Bone marrow L T T R SR T e A e T SR S S SR S NN N SR T T N 50
Spleen + + o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ o+ o+ A+ + o+ o+ o+ o+ 49 |
Limph nodes + 4+ 4+ F o+ o+ A+ R F o+ F o+ o+ = h 47
Thymus e T R T A R A R I S 3
Heart + + + + 4+ o+ o+ + + + + F o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Salivary gland + o+ o+ o+ o+ o+ + o+ A+ o+ o+ o+ o+ o+ -+ o+ o+ - 46
Liver + o+ + + 4+ F o+ 4+ + F 4+ 4+ o+ o+ o+ A+ o+ o+ 4+ 50
Neoplastic nodule X 1
Bile duct + + + + + + + o+ 4+ F 4+ F o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+t 50
Gallbladder & common bile duct + NN NNNNDNNDNDNNNIDNNNNNNNNNNNN *50
Pancreas + 0+ + o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ 4+ A+ o+ o+ 4 50
Esophagus + + + + 4+ o+ F o+ o+ A+ o+ o+ o+ 4+ o+ o+ o+ 4+ 50
Stomac + + + + o+ + o+ o+ 4+ + o+ E o+ o+ A+ o+ o+ o+ o+ 4 50
Papillomatosis X 1
Small intestine + + + + + + + + + + o+ o+ o+ o+t + o+ o+ o+ o+ o+ o+ 50
Large intestine + + 4+ 4+ + + + + F+ F+ o+ F F+ 4+ 4+ 4+ o+ + + + o+ 50
Kidney + + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Tubular cell adenoma 1
Urinary bladder L R A S R S T A T R T S A S 48
ENDOCRINE SYSTEM
Pituitary L e S T T N S S S T T S S S R N S 47
Adenoma, NOS X X X X X X X 13
Chromophobe adenoma X 1
Adrenal + + o+ + + + o+ + + 4+ + 4+ + + + + -+ + + o+ + 49
Cortical adenoma X X X X X X X 13
Pheochromocytoma X X X 4
Tl;‘ym\d + o+ + + + + o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ -+ o+ o+ o+ 49
ollicular cel] adenoma X !
C-cell adenoma X X 5
Parathyroid DT S I R e S R T S 37
Mammary gland + 0+ o+ o+ 4+t + + 4+ + + + + + N + + N + + + o+ *50
Fibroadenoma X X X X X X X X X X 17
Uterus + + + + + 4+ + + + + + + + o+ o+ o+ 4+ o+ + + o+t o+ 50
Carcinoma, NOS X 1
Adenoms, NOS X 1
Sarcoma, NOS 1
Endometrial stromal polyp X X X 4
Ovary + + + + + + + + + + 4+ + + + 4+ o+ 4+ + 4+ -+ + o+ 4 49
Brain + o+ o+ + 4+ F o+ o+ o+ o+ o+ + 4+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ 4 50
Nerve tract
Neurilemoma 1
Multiple organs, NOS i N NN NNNNNNNNNNNNNNNNNNNNNN *50
Mesothelioma, malignant | X 1
Malignant lymphoma, NOS X 1
Monacytic leukemia , X 2 ‘

* Animals necropsied
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: VEHICLE CONTROL

ARIMAL 2020 o 27 2 2 21 2 21 2?1 21 21 2 2f 21 2] 21 27 21 21 27 3 3 3
NUMBER of O 1f 1| 2y 3| 3 4/ 4/ 4/ 5 5 5 6 7 8 8 8 9 9 9 9 o 1 1
3 9 O 8 1 o 5 3 6 7 1 2 5 9 of 6 7 9 o 2 3 6 1 1 3
WEEKS ON o 0o 1 T 0 I I 17 0 I ¢ o 17 17 o 11 o O I 1
STUDY 71 9 of 9| of 3] of o o 8 of s 6 9 4 of 9o of o 7 of 4 7N o ©
4 6 5 9 5 3| 5 5 5 3 5 8 2 5 o 5 6 5 5 4 1 6 3 5 5
RESPIRATORY SYSTEM
Lungs and bronchi + + + 4+ + 4+ + + + + 4+ + + F 4+ o+ 4+ + + 4+ o+ + + o+
Trachea + + + + + + o+ o+ o+ o+ o+ o+ o+ + o+ o+ + o+ F o+ o+ 4+
HEMATOPOIETIC SYSTEM
Bone marrow + + + + + + + + + + + + 4+ + 4+ 4+ + o+ o+ 4+ o+ o+ o+ o+ O+
Spleen + + + + + + + + + + o+ 4+ + + 4+ + 4+ o+ 4+ + + -+ o+ o+
Lymph nodes + + + + F =+ + o+ o+ F + + o+ + o+ 4+ o+ A+ + o+ o+ o+ o+ 4+
Tiymus T R
CIRCULATORY SYSTEM
Heart + 0+ + 4+ 4+ 4+ o+ o+ o+ + O+ 4+ o+ o+ + o+ o+ o+ o+ 4+
DIGESTIVE SYSTEM
Salivary gland + o+ + + o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+
Liver + o+ + 4+ 4+ 4+ o+ o+ o+ o+ + o+ 4+ 4+ o+ o+ o+ 4+ o+ 4+ o+ + o+ o+
Bile duct + + 4+ + + + + + o+ 4+ o+ o+ o+ o+ o+ o o+ O+ o+ o+ o+ o+ o+
Gallbladder & common bile duct N NNNNNNINNDNNNNNNNNNNNNNNNNN
Pancreas oA o+ o+ 4+ A+ 4+ F 4+ 4+ + 4+ + o+ o+ + + + + o+ + o+ o+
Esophaﬁus + 0+ o+ o+ 4+ o+ + F 4+ + + -+ o+ o+ + 4+ o+ 4+ o+ o+ o+ o+
Stomac, + 4+ ok + o+ -+ o+ o+ + 4+ o+ o+ o+ o+ o+ + o+ + o+ o+
Small intestine L e T I e S T S
Adenocarcinoma, NOS X
Large intestine + 4+ + + + + + + 4+ + o+ + - o+ + + o+ o+ + + o+ o+ o+ o+ o+
CRINARY SYSTEM
Kidney + + + + F + + + + + + + 4+ o+ F + + o+ o+ + o+ 4+ o+ o+ o+
Urinary bladder + + + 4+ 4+ + o+ 4+ o+ o+ -+ o+ F o+ + o+ o+ o+ o+ + 4+
ENDOCRINE SYSTEM
Pituitary + + + + + + + + + o+ - o+ o+ o+ + + + + + + +
Carcinoma, NOS X
Adenoma, NOS X X X X X X X
Pepillary adenoma X
Adrenal + + + + + + + + + + + o+ o+ o+ + + + + + o+ 4+
Cortical adenoma X X X X X X X X X X
Pheochromocytoma X X X
Pheochromocytoma, malignant X
Thyroid + 0+ + + + + + + o+ + + o+ F o+ o+ o+ 4+ o+ 4+ o+ + o+ o+ o+ o+
Follicular cell adenoma X
C-cell adenoma X X X X X X X X X X
Parathyroid -+ + + + =+ = =+ + + - = + + + + ~ + 4+ o+ ~ - 4
Pancreatic islets + + + + + + + + 4+ o+ o+ o+ o+ + o+ + + o+ F o+ o+ o+ 4
Islet cell adenoma X X
REFRODUCTIVE SYSTEM
Mammary glaad + + + + + + + + +# N + + + + N + + + + + + N + + +
Adenoma, NOS
Adenocarcinoma, NOS X
Fibroma
Fibroadenoma X X X X X X
Uterus LA I R T R R R A R T T S e S S
Carcinoma, NOS
uamous cell papilloma
Adenocarcinoma, NQS X
Endometrial stromal polyp X X
Ovary + + + + + + + +F + + 4+ o+ -+ + o+ 4+ o+ o+ o+ 4+ o+
Brain + + + 4+ o+ 4+ 4+ 4+ o+ o+ o+ o+ A+ 4+ o+ o+ o+ o+
BODY CAVITIES
Mediastinum N NNNNDNNDNDNDNNNDNNNDNNNNNNNNNNN
Malignant lymphoma, undifferentiated type
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNNNDNNNNNNNNNNNNNNN
Malignant lymphoma, NOS X
Site unknown
Carcinoma, NOS X
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS:
VEHICLE CONTROL (Continued)

ANIMAL 3 3 3 3 3 3 3 3 3] 3] 3 3 3 3 3 3 3] 3] 3 4
NUMBER 11 2| 2 2 3 3 3 3 3 5 5 6 o 7 71 7 7 8 8 9 9 9 9 9 0
8 1l 21 8 3 4 6 8 9 1 28 2 9 2 5 8 9 1 2 1 9 0
TOTAL:
WEEKS ON o 0 O T . 0 T 707 0o 1 0 T 1 0 ISSUES
STUDY o 3 8 o o o 8 7 1 9 O O o o 5 8 0 8 O o O 9 o 0 8 ‘UMORS
O 3 O 6 O 5 7 8 9 o 5 4 1 4/ 2| 1y 5 3 5 5 0 4 5 5 4
RESPIRATORY SYSTEM
Lungs and bronchi + + + + + o+ + 4+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+t 50 |
Trachea + 4+ 4+ 4+ + o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + 4+ o+ o+ 50
5 |
Bone marrow + + + + + + + + + + 4+ + + + + + 4+ + + + + + o+ o+ o+ 50 |
Spleen + + + + + + o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Lﬁmph nodes + -+ + + + + + - 4+ 4+ o+ F 4+ -+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ 46
Thymus R T T T I e 4
CIRCULATORY SYSTEM —
Heart + + + 4+ 4+ + + o+ 4+ 4+ + + + + -+ + o+ o+ o+ 4+ + + 4+ + | 49
DIGESTIVE SYSTEM |
Salivary gland + o+ 4+ 4+ o+ 4+ o+ F F 4+ F o+ o+ 4+ 4+ + + o+ o+ + + 4+ + + | 50
Liver + + + + 4+ 4+ + 4+ o+ 4+ 4+ 4+ 4+ 4+ + + o+ 50
Bile duct + + + + + + + 4+ o+ o+ + F o+ o+ o+ F o+ F o+ o+ + o+ o+ o+ 50
Gallbladder & common bile duct N NN NNNNNNNNNNNNNDNNNNNDNNNNNN *50
Pancreas I . T e e S S R R T R 50
Esophaﬁus + 0+ + + + + o+ + + o+ 4+ 4+ -+ o+ o+ 4+ o+ o+ 48
Stomac [+ + + + + + + + - 4 4+ + + + + + + + + + 4+ o+ o+ 4 4 48
Small intestine + - 4+ + + + + + + + + + + + + + 4+ + o+ + o+ 4+ + + o+ | 48
Adenocarcinoma, NOS 1
Large intestine -+ F +F 4+ o+ o+ 4+ 4+ o+ o+ o+ o+ 4+ o+ o+ 4+ o+ | 48
URINARY SYSTEM —
Kidney + + + o+ + + + + + + + + + + o+ + + o+ + o+ o+ o+ o+ 50
Urinary bladder + - 4+ + + + + + o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 48
ENDOCRINE SYSTEM™
Pituitary + 4+ 4+ - 4+ 4+ + + 4+ 4+ + + + + - -+ + + + o+ o+ o+ 4 46
Carcinoma, NOS 1
Adenoms, NOS X X X X X 13
Papillary adenoma 1
Adrenal + + + + + o+ + 4+ + 4+ + + + + + + 4+ 4+ F o+ o+ o+ + o+ 50
Cortical adenoma X X X X X X 16
Pheochromocytoma X X X X X 8
Pheochromocytoma, malignant 1
Thyroid + o+ + o+ 4+ o+ + o+ + + o+ o+ -+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Follicular cell adenoma 1
C-cell adenoma X X X X X 15
Parathyroid + =+ = 4+ + + -+ o+ o+ o+ = = = 4+ - - =+ o+ o+ 32
Pancreatic islets + + + o+ + + + 4+ 4+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 4+ 4+t 50
Islet cel! adenoma X 3
Mammary gland + N + + 4+ + + + + + N + + + + + + + + + + + N + + *50
Adenoma, NOS X 1
Adenocarcinoma, NOS 1
Fibroma X 1
Fibroadenoma X X X X X X X X 14
Uterus R S S i T R S R ST SR TR ST TR S SR N SIS S S S S S SR 4 49
Carcinoma, NOS X 1
S%uamous cell papilloma X 1
Adenocarcinoma, NOS X 2
Endometrial stromal polyp X X X X 8
Ovary + -+ + + + 4+ + 4+ o+ o+ o+ 4+ o+ 4+t o+ + 4 48
NERVOUS SYSTEM
Brain + + 4+ 4+ F + + + + + o+ 4+ o+ o+ o+ o+ o+ o+ o+t 50
BODY CAVITIES
Mediastinum N NN NNNDNNNDNNNNNNDNNNNNNDNNNNNNN *50
Malignant lymphoma, undiffer type X 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NNNNINNNNNNNNNNNNNNNNNNNN *50
Malignant lymphoma, NOS 1
Site unknown
Carcinoma, NOS 1

* Animals necropsied
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: LOW DOSE

ANIMAL - 219 2 2
NUMBER uouoL oy 2 3 3 3 3 4 4 5
11 21 3 71 9 2 8 4 86 1 8 0
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0
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STUDY 7 % 0 o 9 O 8 O 4 3] 8 9 7 7 8 §
4 3 8 4 1) 4 1 5 9 3 5 3 0 7
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Leukemia, NOS
Bile duct
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ENDOCRINE SYSTEM
Pituitary +
Adenoma, NOS
Adrenal +
Cortical adenoma
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
C’-'call adenoma
Parathyroid
Pancreatic islets
Islet cell adenoma
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REPRODUCTIVE SYSTEM
Mammary gland + + + + + + + + N +
Adenoma, NOS
Adenocarcinoma, NOS X
Fibroma X
Mixed tumor, benign
Fibroadenoma
Uterus + + o+ 4+
Carcinoma, NOS
Carcinoma, NOS, metastatic X
Papillomatosis X
%uamous cell carcinoma
enocarcinoma, NCS X
Multiple polyposis
Endometrial stromal polyp
Ovary Ty 4+ + + + 4+ + + + + + + + + + + + + + + + + + +
Carcinoma, NOS X
Papillary adenoma X
Granulosa cell tumor

+
4+
4
+7

NERVOUS SYSTEM
Brain L T T e S S L T T S S PSS R S S

BODY CAVITIES
Peritoneum NNNNNNNNNNNNNNNNNNNNgNNNN

Bile duct carcinoma, raetastatic

ALL OTHER SYSTENS
Multiple organs, NOS N NN NNUNWNNDNNNNNNNNNNNNINNNNNNN
Carcinoma, NOS
Undifferentiated carcinoma X
Malignant lymphoma, lymphocytic type X
Monocytic leukemia X
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALFE OSBORNE-MENDEL RATS: LOW
DOSE (Continued)

ANIMAL 3] 3 3 3 3 3 3 3 3 3 I I F 3 3 3 3 3 3 3 3 3
NUMBER o of o of of i i 2 2 3 4 4/ 4 4 5 5 S5 6 6 6 € 8 8 9 9
2 4 6 8 9 € 9 o 9 28 4 5 7 9o 4 8 T 4 5 7 8 3 4 3
TOTAL:
WEEKS ON T oo 1 o I 1 0 0 1707 O T 0 |TISSUES
STUDY o 7 7 o 9 o of 7 3t 8 o 8 8 & o & 7 o 9 9 7 o o 8 8 TUMORS
4] 8] 5/ 4 5 4] 3] o 8 7 4] 7 7 U 4| 4 4/ 4 7 o 4 2| iy 38 7
INTEGUMENTARY SYSTEM
Subcutaneous tissue + 4+ 4+ 4+ + 4+ + + + o+ 4+ + 4+ + o+t o+ + 4+ o+ o+t *50
Fibroma X 2
RESPIRATORY SYSTEM
Lungs and bronchi O N T T T S S S S T S N R R A S S I S 2 50
Carcinoma, NOS, metastatic 1
i?uamws cell carcinoma, metastatic X 1
veolar/bronchiolar carcinoma 1
Trachea + 4+ + + F+ + + o+t o+ + A+ o+ o+ 4+ + o+ -t 47
HEMATOPOIETIC SYSTEM —
Bone marrow + 0+ o+ + o+ 4+ o+ + F + A+ 4+ 4+ + 4+ o+ o+t 50
Spleen + + + + ~- + + + + + + + 4+ +F 4+ + 4+ o+ o+ o+ o+ o+ 48
Lﬁmph nodes + 0+ 4+ —- 4+ 4+ 4+ -+ + o+ o+ o+ o+ o+ o+ + o+ 4 45
Thymus R T e R R 8
CIRCULATORY SYSTEM
Heart + + + + + + + + F + + + + + + + o+ o+ o+ o+ + o+ o+ o+ o+ 50
Salivary gland + + + 4+ + 4+ + + + + 4+ + + + 4+ + o+ o+ + o+ o+ o+ 4 50
Liver + + + + + + + + F £+ 4+ + + + + + + + 4+ o+ + o+ 50
Carcinoma, NOS, metastatic X 1
Bile duct carcinoma 1
Angioma X 1
Leukemia, NOS :
Bile duct +  + + + 4+ o+ + + + + + + + + + + + o+ o+ o+ o+ 50
Gallbladder & common bile duct N NN NNNNNNNNINNNNNNNNNNNNNN *50
Pancreas + + o+ + + + + + + + + + + o+ + + + o+ 48
S%uamous cell carcinoma, metastatic X 1
Adenocarcinoma, NOS, metastatic X 1
Esophsgus B S S S . A T I N TR S TR T N S S S 50
Stomac + + + + + + + o+ o+ o+ o+ o+ + + o+ + + + 4+ o+ o+ 50
Small intestine + + + + - + + + o+ + o+ + o+ o+t + o+ + o+ 49
Large intestine + - 4+ 4+ A+ F o+ o+ o+ 4+ o+ o+ 4+ 4+ o+ A+ 4 47
Kidney + + + + + + + + + + + 4+ + 4+ o+ o+ + 4+ o+ 4+ o+t 50
Nephroblastoma L
Urinary bladder + - + + + o+ + o+ o+ o+ + o+ 4+ + + + + o+ 49
ENDOCRINE SYSTEM
Pituitary + + + o+ o+ + + + 4+ + 4+ + 4+ + + + o+ o+ + 47
Adenoma, NOS X X X X X 9
Adrenal + + + + + + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ + 50
Cortical adenoma X X X X X X X X X X X 13
Pheochromocytoma X X 4
Pheochromocytoma, malignant X 2
Thyroid + + + + 4+ + + + o+ + o+ + + + + + 4+ + o+ o+ -+ 49
C-cell adenoma X X X 5
Parathyroid + - 4+ + + + 4+ - - + + - + + + + + + - + - + - - 32
Pancreatic islets + + + + -+ + + + + 4+ 4+ o+ o+ o+ + o+ o+t 48
Islet cell adenoma X 1
Mammary gland + + + NN + + 4+ 4+ + + + + + + + + 4+ + + + + + + + *50
Adenoma, NOS 1
Adenocarcinoma, NOS 1
Fibroma 1
Mixed tumor, benign X 1
Fibroadenoma X X X X X 7
Uterus + - 4+ 4+ + 4+ + o+ 4+ o+ + + + 4+ o+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ 4+ 49
Carcinoma, NOS X 2
Carcinoma, NOS, metastatic 1
Papillomatosis 1
%uamous cell carcinoma X 1
enocarcinoma, NOS X X X 5
Multiple polyposia X 1
Endomaetrial stromal polyp X 1
Ovary + - + + F F + + + + + + 4+ + 4+ 4+ + + o+ o+ o+ o+ 49
Carcinoma, NOS 1
Papillary adenoma 1
Granulosa cell tumor X 1
NERVOUS SYSTEM
Brain + 4+ + + + 4+ F F F F F 4+ 4+ o+ 4+ A+t 50
BODY CAVITIES
Peritoneum N NN NNDNDNNNUNNNNNNNNNDNNNNUNNNN *50
Bile duct carcinoma, metastatic 1
Multiple organs, NOS N NN NDNNDNNNNNDNNNNNNNNNNNNNNN *50
Carcinoma, NOS X X 2
Undifferentiated carcinoma 1
Malignant lymphoma, lymphocytic type 1
Monocytic leukemia X 2

* Animals necropsied
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS IN THE
TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE: HIGH DOSE

ANIMAL 2] o2 o 2 2] 2] 2] 2] 2 21 2 21 2 2[ 2 2 of 2] 2] 2
NUMBER 0 O o o 1 1 2 2@ 2 2 2 3 4 4| 5 5 s 6 & 7 7 71 8 8 9
2 5 6 8 4 5 o 38 5 6 7 1 5 9 3 4 6 3 4 1 2 4 o0 4] 5
WEEKSON 1) 0o 0 11 0 00 0 O of IJ I If of 1 of 0] 0 0
STUDY 8 70 o 1 i o i of 2 e o 7 9 6 7 0 o o 7 o 8 8 8 8 9
9 8 3 8 T i 8 4 7 o 3 9 8 9 4 4 4] 4 1 1 9 O 9 5 7
INTEGUMENTARY SYSTEM .
Subcutaneous tissue + + + + + + + + + + + + + + + N + + + + + + 4+ o+ 4+
Fibroma
RESPIRATORY SYSTEM
Lungs and bronchi + + + + 4+ + + + 4+ + + + +F o+ +F o+ 4+ o+ + o+ o+ o+ o+ o+
Alveolaribronchiolar adenoma
Osteosarcoma, metastatic X
Trachea + o+ o+ L T e T S S R S R R S Y
HEMATOPOIETIC SYSTEM
Bone marrow + o+ o+ o+ o+ o+ o+ o+ o+ + -+ o+ o+ o+ o+ o+ o+ o+
Spleen + + + + — 4+ + + + + + + + + 4+ + + + + + + o+ o+ o+ o+
L{mph nodes + + + + - + + + = ~ + + + + + 4+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+
Thymus - - = + + = = - = - - - - - - - = = = - - - - - -
CIRCULATORY SYSTEM
Heart + + + + +F o+ o+ + + o+t o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+
DIGESTIVE SYSTEM
Salivary gland + 0+ + + + + -+ + + + + + -+ o+ + + + + 4+ o+ o+ + 4+
Liver + 4+ 4+ + -+ 4+ 4+ o+ o+ 4+ o+ 4+ o+ o+ + o+ o+ + o+ o+ + o+ 4+
Neoplastic nodule X
Bile duct + + + + - + + + + + + + + + + + + + + + + + o+ + o+
Gallbladder & common bile duct N NN NNNNNNNNDNNDNNNN +NDNNNNNNNN
Pancreas + + + + -+ + o+ 4+ o+ + + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+
Esophagus T o+ F o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ o+ F o+ o+ o+ o+ o+
Stomac o+ ot + -+ o+ o+ o+ o+ o+t o+ o+ o+ 4+ o+ o+ o+ 4+ o+
Squamous cell carcinoma X
Small intestine + + + 4+ -+ + + + + o+ o+ o+ o+ 4+ 4+ 4+ A+ o+ o+ o+ 4
Large intestine + + + + + + + + + + + + + + + o+ + 4+ o+ 4+ o+ o+ o+ 4+ o+
Kidney + + - + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+
Tubular cell adenoma
Urinary bladder + 4+ o+ + 4+ + + + + 4+ + o+ 4+ + + o+ o+ + + o+
Ad inoma, NO3, metastatic X
ENDOCHINE SYSTEM
Pituitary + - - + + + + + o+ + + + + + o+ o+ -+
Adenoma, NOS X X X X X
Adrenal + o+ o+ 4+ - 4 + + + 4+ + + o+ o+ 4+ o+ 4+ o+ o+ o+
Cortical adenoma X X X X X X X X
Pheochromocytoma
hyroid + 0+ 4+ -+ o+ o+ o+ o+ o+ o+ + + + + + 4+ o+ + o+ o+ o+ o+
-call adenoma
Parathyroid + + - = = = = -+ -+ o+ o+ - + + - - -+ o+ o+ o+ -
Adenoma, NOS
REPRODUCTIVE SYSTEM
Mammary gland + + + N + + + + + + + + 4+ + + N + + + + + + + + +
Adenoma, NOS X
Adenocarcinoma, NOS. X
Fibroma
Fibroadenoma X X X
Vagina N N NN N NN NDNNNNNNNNNNNNNNNN
Squamous cell carcincina
Uterus + o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Carcinoma, NOS X
Adenocarcinoma, NOS X
Endomaetrial stromal polyp X X
Carcinosarcoma
ary + + + =+ + o+ o+ o+ o+ o+ + o+ + o+ o+ o+ o+ o+ + o+ + o+
Granulosa cell carcinomna X
NERVOUS SYSTEM
Brain + + + + + + 4+ F + o+ o+ o+ o+ o+ o+ -+ + o+ o+ o+ o+ o+ o+ o+
MUSCULOSKELETAL SYSTEM
Bone N NN + + N + NN NNNNN + N NN NNNNNN
Osteosarcoma X
Muscle N NN + + N + N NNNNUDNNN N NN NNNNNN
Rhabdomyosarcoma
ALL OTHER SYSTEMY
Multiple organs, NOS N NNNDNDNDNNDNNNNNNNNNNNNNNNNN
Carcinosarcoma, metastatic
Malignant lymphoma, INOS X X
Lowerleg, N&S
Sarcoma, NOS X
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TABLE H2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE OSBORNE-MENDEL RATS: HIGH

DOSE (Continued)

ANIMAL 3] [ 3f 3 3 3[ 3 3 3 I 3 313 3 3f 3 3 3 3] 3 3 3
NUMBER o Of O 2| 21 21 8 4 4 4 4 4 6 6 6 7 M U T 8 8 8§ 9 9 9
3 5 7 s 6 7 0 o 1 2 3 e i 3 e o i 3 7 o & 9 4 5 8
TOTAL:
WEEKS ON O 1] O] o 1 1] 0 T 170 0 0 |TISSUES
STUDY 8 ol 8 8 of 5 9 8 9 8 9o o 9o 7 & 7 o o 7 O 4 o 9 8 8 |TUMORS
of 3| 8 31 4 9 9 o 2 o 7 31 4 o 5 9 4 4 €& 3 5 14 5 i 5
Subcutaneous tissue P T R T T T T T S R T S S SR N S N S S N o *50
Fibroma X 1
RESPIRATORY SYSTEM
Lungs and broachi + + + + + + F + 4+ + + + + F + F+ 4+ + 4+ o+ + o+ o+ o+ 4 50
Alveolar/bronchiolar adenoma X 1
Osteosarcoma, metastatic 1
Trachea L R T S e T T S T T R S N S S S N S S S A 47
Bone marrow + + + 4+ F o+ + + o+ F F o+ 4+ o+ o+ F o+ A+ o+ o+ o+ 49
Spleen + + + + + + + + + + 4+ 4+ o+ + o+ 4+ + 4+ o+ o+ o+t 49
Lgmph nodes + + 4+ 4+ 4+ + o+ + o+ o+ + =+ o+ + A+ o+ o+ o+ o+ o+ 46
Thymus e T T I I I 3
CIRCULATORY SYSTEM
Heart + + F +F + 4+ 4+ o+ o+ o+ o+ o+ =+ o+ o+ o+ A+ 49
DIGESTIVE SYSTEM
Salivary gland 4 4+ + + + + F + + + + + + + + + + + + 4+ o+ o+ -+ 47
Liver + + + + + + + o+ o+ o+ o+ o+ o+ o+t o+ o+ + 49
Neoplastic nodule X 2
Bile duct + + + + + + + + o+ + + o+ o+ 4+ o+ + + + £+ o+ o+ o+ o+ 49
Gallbladder & common bile duct N NNNNNUDNNNUNDNNDNNNNNNNNNNNNN *50
Pancreas + 0+ + 4+ + 4+ 4+ + o+ o+ o+ o+ o+t 49
Esophagus P e T T e S S S T S I R S T S A R S 50
Stomac! + 0+ + o+ + o+ 4+ 4+ o+ 4+ o+ o+ + o+ 49
Squamous cell carcinoma 1
Small intestine + + + +F 4+ 4+ F F o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Large intestine + 4+ 4+ + + + + + + F+ 4+ + o+ + o+ + 4+ 4+ + + o+ + + o+ 50
URINARY SYSTEM
Kidney + 4+ o+ + 4+ + 4+ + + + + + o+ o+ o+ o+ o+ o+ o+ o+ 49
Tubular cell adenoma X 1
Urinary bladder + + + o+ o+ + o+ o+ o+ + O+ + o+ o+ o+ 4+ + + o+ 50
Ad i NOS, metastatic 1
ENDOCRINE SYSTEM
Pituitary + o+ 4+ o+ o+ =+ o+ o+ o+ o+ o+ 4+ + o+ o+ o+ o+ o+ 48
Adenoma, NOS X X X 8
Adrenal O T T R SRR ST ST N R S N N N T S S N N SR 4 49
Cortical adenoma X X X X X X X X X X X 19
Pheochromocytoma X 1
Thyroid + + + + + + 4+ + + + + + + + o+ + + + + o+ o+ o+ o+ o+ 49
-cell adanoma X 1
Parathyroid + o+ + + -+ o+ o+ o+ - - = + + - + + + o+ o+ 32
Adenoma, NOS X 1
Mammary gland + + + + + + + + + + + + + + + + + + + + N + + o+ o+ *50
Adenoma, NOS 1
Adenocarcinoma, NOS 1
Fibroma X 1
Fibroadenoma X X X X X X X 11
Vagina N NNNNI NIDNNNNDNNNNNDNNNDNNNNNN N N 450
Squamous cell carcinoma X 1
Uterus + + 4+ o+ + + + 4+ + 4+ o+ o+ o+ + o+ 4+ o+ o+ o+ 50
Carcinoma, NOS X 2
Adenocarcinoma, NOS X 2
Endometrial stromal polyp X X X 8
Carcinosarcoma X 1
ary + o+ o+ o+ o+ 4+ + 4+ + + o+ 4+ o+ + o+ o+ o+ o+t + o+ 49
Granulosa cell carcinoma 1
NERVOUS SYSTEM
Brain + 4+ + 4+ + + 4+ + + + F + + + 4+ + + o+ F + + + o+ o+ 4 49
MUSCULOSKELETAL SYSTEM
Bone N NN NNNIDNNNNNNNNNNNNNNNNNNN *50
QOsteosarcoma
Muscle N NN NNINUNNNNNNNNNNNNNNNNNNN *50
Rhabdomyosarcoma X 1
Maultiple organs, NOS N NN NNUNINNNNNNNNNNNNNNNNNNN *50
Carcinosarcoma, metastatic X 1
Malignant | mp}xoma, NOS 2
Lower leg, N&S
Sarcoma, NOS 1

* Animals necropsied
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TABLE H3. ANALYSIS OF PRIMARY TUMORS IN FEMALE OSBORNE-MENDEL RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Hematopoietic System: Leukemia

Overall Rates (a) 2/50 (4%) 0/50 (0%) 3/50 (6%) 0/50 (0%)
Adjusted Rates (b) 6.5% 0.0% 13.9% 0.0%
Terminal Rates (c) 0/19 (0%) 0/20 (0%) 1/11 (9%) 07 (0%)
Life Table Tests (d) P=0.528 P=0.089 (e)
Incidental Tumor Tests (d) P=0.596 P=0.109 (e)
Cochran-Armitage Trend Test (d) P=0.640
Fisher Exact Test P=0.121 (e)
Pituitary: Adenoma
Overall Rates (a) 14/47 (30%) () 14/46 (30%) 9/47 (19%) 8/46 (17%)
Adjusted Rates (b) 62.4% 56.5% 57.9% 50.6%
Terminal Rates (c) 11/19 (58%) 10/20 (50%) 5/11 (45%) 2/7(29%)
Life Table Tests (d) P=0.387 P=0.519 P=0.458
Incidental Tumor Tests (d) P=0.353N P=0.466N P=0.364N
Cochran-Armitage Trend Test (d) P=(.084N
Fisher Exact Test P=0.154N P=0.111N
Pituitary: Adenoma or Carcinoma
Qverall Rates (a) 14/47 (30%) 15/46 (33%) 9/47 (19%) 8/46 (17%)
Adjusted Rates (b) 62.4% 58.5% 57.9% 50.6%
Terminal Rates (¢) 11/19 (58%) 10/20 (50%) 5/11 (45%) 2/7 (29%)
Life Table Tests (d) P=0.475 P=0.599 P=0.541
Incidental Tumor Tests (d) P=0.250N P=0.355N P=0.258N
Cochran-Armitage Trend Test (d) P=0.054N
Fisher Exact Test P=0.106N P=0.074N
Adrenal: Cortical Adenoma
Overall Rates (a) 13/49 (27%) 16/50 (32%) 13/50 (26%) 19/49 (39%)
Adjusted Rates (b) 54.8% 55.6% 66.3% 92.7%
Terminal Rates (c) 9/19 (47%) 9/20 (45%) 6/11 (55%) 6/7 (86%)
Life Table Tests (d) P=0.008 P=0.365 P=0.011
Incidental Tumor Tests (d) P=0.100 P=0.484N P=0.127
Cochran-Armitage Trend Test (d) P=0.272
Fisher Exact Test P=0.330N P=0.310
Adrenal: Pheochromocytoma
Overall Rates (a) 4/49 (8%) 8/50 (16%) 4/50 (8%) 1/49 (2%)
Adjusted Rates (b) 16.1% 30.4% 18.8% 6.7%
Terminal Rates (c) 2/19 (11%) 4/20(20%) 1/11 (9%) 0/7 (0%)
Life Table Tests (d) P=0.080N P=0.394N P=0.118N
Incidental Tumior Tests (d) P=0.009N P=0.178N P=0.020N
Cochran-Armitage Trend Test (d) P=0.011N
Fisher Exact Test P=0.178N P=0.017N
Adrenal: Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates (a) 4/49 (8%) 9/50 (18%) 6/50(12%) 1/49 (2%)
Adjusted Rates (b) 16.1% 33.1% 26.0% 6.7%
Terminal Rates (c) 2/19 (11%) 4/20 (20%) 1/11 (9%) 0/7 (0%)
Life Table Tests (d) P=0.073N P=0.564N P=0.084N
Incidental Tumor Tests (d) P=0.004N P=0.252N P=0.009N
Cochran-Armitage Trend Test (d) P=0.008N
Fisher Exact Test P=0.288N P=0.009N
Thyroid: C-Cell Adenoma
Overall Rates () 5/49 (10%) 15/49 (31%) 5/49 (10%) 1/49 (2%)
Adjusted Rates (b) 24.2% 60.7% 32.7% 6.7%
Terminal Rates (c) 4/19 (21%) 11/20 (55%) 2/11 (18%) 077 (0%)
Life Table Tests (d) P=0.006N P=0.127TN P=0.013N
Incidental Tumor Tests (d) P<0.001N P=0.053N P=0.003N
Cochran-Armitage Trend Test (d) P<0.001IN
Fisher Exact Test P=0.011N P<0.00IN
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TABLE H3. ANALYSIS OF PRIMARY TUMORS IN FEMALE OSBORNE-MENDEL RATS IN THE TWO-

YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

Untreated Vehicle
Control Control 500 mg/kg 1,000 mg/kg

Pancreatic Islets: Islet Cell Adenoma

Overall Rates (a) 0/50 (0%) 3/50 (6%) 1/48 (2%) 0/49 (0%)

Adjusted Rates (b) 0.0% 14.1% 3.2% 0.0%

Terminal Rates (c) 0/19 (0%) 2/20 (10%) 0/11(0%) 0/7 (0%)

Life Table Tests (d) P=0.153N P=0.456N P=0.294N

Incidental Tumor Tests (d) P=0.078N P=0.365N P=0.221N

Cochran-Armitage Trend Test (d) P=0.063N

Fisher Exact Test P=0.324N P=0.125N
Mammary Gland: Fibroadenoma

Overall Rates () 17/50 (34%) 14/50 (28%) 7/50 (14%) 11/50 (22%)

Adjusted Rates (b) 50.0% 45.1% 39.4% 56.3%

Terminal Rates (¢) 5/19 (26%) 6/20 (30%) 2/11(18%) 27 (29%)

Life Table Tests (d) P=0.335 P=0.291N P=0.350

Incidental Tumor Tests (d) P=0.289N P=0.104N P=0.330N

Cochran-Armitage Trend Test (d) P=0.271IN

Fisher Exact Test P=0.070N P=0.322N
Mammary Gland: Fibroma or Fibroadenoma

Overall Rates(a) 17/50 (34%) 15/50 (30%) 8/50'(16%) 12/50 (24%)

Adjusted Rates (b) 50.0% 46.9% 42.2% 57.7%

Terminal Rates (¢) 5/19(26%) 6/20 (30%) 2/11 (18%) 2/7(29%)

Life Table Tests (d) P=0.320 P=0.324N P=0.338

Incidental Tumor Tests (d) P=0.240N P=0.096N P=0.262N

Cochran-Armitage Trend Test (d) P=0.277N

Fisher Exact Test P=0.077TN P=0.326N
Mammary Gland: All Tumors (g)

Overall Rates(a) 17/50 (34%) 16/50 (32%) 9/50 (18%) 14/50 (28%)

Adjusted Rates (b) 50.0% 48.2% 48.6% 69.5%

Terminal Rates (¢) 5/19 (26%) 6/20 (30%) 3/11(27%) 317 (43%)

Life Table Tests (d) P=0.202 P=0.352N P=0.229

Incidental Tumor Tests (d) P=372N P=0.106N P=0.367TN

Cochran-Armitage Trend Test (d) P=0.366N

Fisher Exact Test P=0.083N P=0.414N
Uterus: Adenocarcinoma

Overall Rates (a) (h) 0/50 (0%) 2/49 (4%) 5/49 (10%) 2/50 (4%)

Adjusted Rates (b) 0.0% 9.3% 32.7% 19.3%

Terminal Rates (c) 0/19 (0%) 1/20 (5%) 3/11(27%) 1/7 (14%)

Life Table Tests (d) P=0.234 P=0.080 P=0.422

Incidental Tumor Tests (d) P=0.426 P=0.151 P=0.580

Cochran-Armitage Trend Test (d) P=0.573N

Fisher Exact Test P=0.218 P=0.684N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 4/50 (8%) 6/49 (12%) 1/49 (2%) 6/50 (12%)

Adjusted Rates (b) 14.5% 19.8% 4.3% 24.9%

Terminal Rates (¢) 2/19(11%) 2/20 (10%) 0/11 (0%) 0/7 (0%)

Life Table Tests (d) P=0.365 P=0.122N P=0.386

Incidental Tumor Tests (d) P=0.379N P=0.039N P=0414N

Cochran-Armitage Trend Test (d) P=0.558N .

Fisher Exact Test P=0.056N P=0.606N
Multiple Organs: Carcinoma

Overall Rates (a) 0/50 (0%) (i) 1/50 (2%) 3/50 (6%) 0/50 (0%)

Adjusted Rates (b) 0.0% 3.8% 10.9% 0.0%

Terminal Rates (¢) 0/19 (0%) 0/20 (0%) 0/11 (0%) 0/7 (0%)

Life Table Tests (d) P=0.482N P=0.227 P=0.602N

Incidenta! Tumor Tests (d) P=0.203N P=0.434 P=0433N

Cochran-Armitage Trend Test (d) P=0.378N

Fisher Exact Test P=0.309 P=0.500N
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TABLE H3. ANALYSIS OF PRIMARY TUMORS IN FEMALE OSBORNE-MENDEL RATS IN THE TWO-
YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

(a) Number of tumor-bearing animals/number of animals examined at the site

(b) Kaplan-Meier estimated tumor incidence at the end of the study after adjusting for intercurrent mortality

(¢) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the

P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor
test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall incidence
rates. A negative trend or lower incidence in a dosed group is indicated by (N).

(e) No P value is reported because no tumors were observed in the 1,000 mg/kg and vehicle control groups.

(P Incidence includes one papillary adenoma.

(g) Includes adenoma, adenocarcinoma, fibroma, and fibroadenoma. A mixed tumor, benign, was observed in a low dose animal
that also had a fibroadenoma.

(h) One adenoma, NOS, was present.

(1) Carcinoma, NOS; site unknown.
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TABLE H4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE-
MENDEL RATS IN THE GAVAGE STUDY OF TRICHLOROETHYLENE

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50 50
ANIMALS NECROPSIED 50 50 50 50
ANIMALS EXAMINED

HISTOPATHOLOGICALLY 50 50 50 50

INTEGUMENTARY SYSTEM
*Subcutaneous tissue (50) (50) (50) (50)
1

Abscess, chronic 2 (4%) (2%)

RESPIRATORY SYSTEM

*Nasal cavity (50) (50) (60) (50)
Ulcer, NOS 1 (2%)

*Tracheal lumen (50) (50) (50) (50)
Vegetable foreign body 1 2%)

#Trachea (49) (50) 47 4T
Inflammation, NOS 1 2%)
Inflammation, chronic 1 (2%) 1 2%)
Inflammation, chronic focal 1 (2%)
Hyperplasia, epithelial 1 2%)

#Lung (50) (50) (50) (50)
Vegetable foreign body 3 6%) 3 (6%)
Emphysema, alveolar 1 2%) 1 (2%) 2 (4%)
Collapse 1 (2%)
Congestion, NOS 1 (2%) 2 (4%) 4 (8%) 5 (10%)
Edema, NOS 1 (2%) 1 2%) 3 (6%} 3 (6%)
Hemorrhage 2 (4%) 3 (6%) 6 (12%) 3 (6%)
Inflammation, NOS 1 2%) 1 (2%)
Bronchopneumonia, focal 1 (2%)
Inflammation, focal 3 (6%) 5 (10%) 1 2% 1 2%)
Inflammation, necrotizing 1 (2%)
Bronchopneumonia, acute 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 2 (4%) 2 (4%)
Inflammation, chronic focal 1 (2%) 1 (2%) 1 (2%)
Inflammation, granulomatous 1 (2%) 4 (8%) 2 (4%) 2 (4%)
Inflammation, granulomatous focal 3 (6%) 1 (2%) 4 (8%) 8 (16%)
Inflammation necro granulomatous 1 (2%)
Infection, bacterial 1 (2%)
Proteinosis, alveolar 1 (2%)
Calcification, metastatic 1 (2%)
Foreign material, NOS 1 2%) 1 (2%)

#Lung/alveoli (50) (50) (50) (50)
Histiocytosis 1 (2%)

HEMATOPOIETIC SYSTEM

#Bone marrow (50) (G (50) (49)
Hyperplasia, granulocytic 1 (2%)

#Spleen (49) (49) (48) 49
Congestion, NOS 1 (2%)
Hemorrhage 1 (2%)
Abscess, NOS 1 (2%)
Inflammation, granulomatous focal 1 2%)
Necrosis, focal 2 (4%)
Hemosiderosis 2 (4%) 1 (2%) 1 (2%)
Depletion, lymphoid 1 (2%)
Hyperplasia, lymphoid 1 (2%)
Hematopoiesis 11 (22%) 8 (16%) 14 (29%) 11 (22%)
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TABLE H4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#Lymph node 4mn (46) (45) (46)
Congestion, NOS 1 2%)

Hemorrhage 1 2%)
Degeneration, cystic 1 (2%)

#Mandibular lymph node 47) (46) (45) (46)
Hemorrhage 1 (2%)
Plasmacytosis 1 (2%)

#Mesenteric lymph node 47 (46) (45) (46)
Inflammation, chronic 1 (2%)
Hyperplasia, reticulum cell 1 (2%)

#Liver (50) (50) 50 (49)
Hematopoiesis 1 (2%) 2 (4%) 1 (2%)

#Thymus 3) 4) (8) (3)
Congestion, NOS 1 (13%)
Hemorrhage 2 (25%) 1 33%)

CIRCULATORY SYSTEM

#Lung (50) (50) (50) (50)
Thrombosis, NOS 1 (2%)

#Heart 50) 49) (50) 49)
Hemorrhage 1 (2%)
Inflammation, chronic 1 (2%)

Inflammation, chronic focal 4 (8%) 1 2%)
Endocardiosis 1 (2%)
Necrosis, focal 1 (2%)

*Coronary artery (50) (50) (50) (50)
Calcification, metastatic 1 (2%)

*Pulmonary artery (50) (50) (50) (50)
Mineralization 1 2%)

Calcification, focal 1 (2%) 1 (2%)
Calcification, metastatic 1 (2%)

#Liver (50) (50) (CO) 49)
Perivasculitis 1 (2%)

#Pancreas (50) (50) (48) (49)
Periarteritis 1 (2%)

DIGESTIVE SYSTEM

#Salivary gland (46) (50) (50) 47)
Atrophy, NOS 1 (2%)
Atrophy, focal 1 2%)
#Liver (50) (50) (50) 49)
Congestion, NOS 1 (2%)
Hemorrhage 1 (2%)
Inflammation, focal 2 (4%)
Inflammation, active chronic 1 (2%)
Inflammation, chronic focal 1 (2%)
Peliosis hepatis 1 2%)
Necrosis, focal 1 (2%) 5 (10%)
Necrosis, diffuse 1 2%)
Necrosis, central 1 2%
Metamorphosis, fatty 1 (2%) 1 (2%) 1 (2%) 1 (2%)
Lipoidosis 2 (4%)
Pigmentation, NOS 1 2%
Cytoplasmic change, NOS 2 (4%) 1 (2%) 1 (2%) 2 (4%)
Basophilic cyto change 1 (2%)
Focal cellular change 1 (2%) 1 2%)
Clear cell change 1 (2%) 2 (4%)
Cytologic alteration, NOS 1 (2%)
Hepatocytomegaly 1 (2%)
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TABLE H4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE.
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM (Continued)

#Liver/centrilobular (50) (50) 50) 49
Necrosis, NOS 1 (2%)
#Bile duct (50) (50) (50) (49)
Dilatation, NOS 1 (2%)
Inflammation, chronic 1 (2%) 2 (4%) 1 2%)
Hyperplasia, NOS 5 (10%) 3 &%) 2 (4%) 1 (2%)
Hyperplasia, focal 1 (2%) 1 2%)
Hyperplasia, diffuse 1 (2%)
#Pancreas (50) 50) (48) (49)
Hemorrhage 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 2 (4%) 1 (2%)
Inflammation, chronic focal 1 (2%)
Atrophy, focal 1 2%)
#Pancreatic acinus (50) (50) (48) (49)
Atrophy, NOS 1 (2%)
Atrophy, focal 3 (6%) 2 (4%) 3 (6%) 3 (6%)
*Esophageal lumen (50) (50) (50) 50
Hemorrhage 2 (4%) 4 (8%) 1 2%)
#Esophagus (50) (48) (50) (50)
Hyperkeratosis 1 (2%)
#Thoracic esophagus (50) (48) (50) (50)
Granulation tissue 1 (2%)
#Stomach 50) (48) (50) 49
Inflammation, suppurative 1 (2%)
Calcification, metastatic 1 (2%)
#Gastric mucosa (50) (48) (50) (49)
Inflammation, NOS 1 (2%)
Hyperplasia, epithelial 1 2%)
Hyperkeratosis 1 (2%)
#Forestomach (50) (48) (50) (49)
Inflammation, NOS 1 (2%)
Hyperplasia, epithelial 1 2%) 1 (2%)
Hyperkeratosis 1 (2%)
#Jejunum (50) (48) (49) (49)
Hemorrhage 1 (2%)
#Colon (50) (48) 47) (50)
Parasitism 7 (14%) 5 (10%) T (15%) 7 (14%)
URINARY SYSTEM
#Kidney (50) (50) 50) (49)
Mineralization 8 (16%) 3 (6%) 3 6%)
Cast, NOS 4 (8%) T (14%) 2 (4%) 1 (2%)
Hydronephrosis 2 (4%) 1 (2%) 4 (8%)
Cyst, NOS 2 (4%) 1 2%)
Hemorrhage 1 (2%)
Inflammation, acute focal 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%)
Inflammation, granulomatous focal 1 (2%)
Fibrosis 1 (2%)
Nephropathy 43 (86%) 43 (86%) 41 (82%) 47 (96%)
Nephropathy, toxic 30 (60%) 39 (80%)
Necrosis, focal 1 (2%)
Calcification, focal 1 (2%) 4 (8%) 2 (4%) 2 (4%)
Calcification, metastatic 1 (2%)
Cytomegaly 48 (96%) 49 (100%)
Hyperplasia, tubular cell 1 (2%) 1 2%) 3 (6%)
#Kidney/cortex (50) (50) 50) (49)
Degeneration, NOS 1 (2%
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TABLE H4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE-
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

URINARY SYSTEM (Continued)

#Kidney/medulla (50) (50) (50) (49)

Hyperplasia, NOS 1 (2%)

Hyperplasia, epithelial 6 (12%) 5 (10%) 2 (4%)
#Kidney/tubule (50) (50) (50) 49)

Dilatation, NOS 1 (2%)
#Kidney/pelvis (50) (50) (50) 49)

Hemorrhage 2 (4%)

Inflammation, acute 1 (2%) 1 (2%)

Hyperplasia, epithelial 2 (4%) 4 (8%) 5 (10%) 6 (12%)
#Urinary bladder (48) (48) (49) (50)

Hemorrhage 1 2%)

Inflammation, acute 1 (2%)

Inflammation, acute/chronic 1 2%) 1 (2%)

Inflammation, chronic 1 (2%)

Hyperplasia, epithelial 1 (2%) 1 (2%)

ENDOCRINE SYSTEM

#Pituitary 47 (46) 4N (46)
Cyst, NOS 1 (2%) 2 (4%) 1 (2%)
Congestion, NOS 1 (2%)

Hemorrhage 1 (2%)
Hyperplasia, focal 1 (2%) 2 (4%) 1 (2%) 2 (4%)

#Adrenal 49) (50) (50) 49)
Congestion, NOS 1 (2%)
Hemorrhage 1 (2%) 1 (2%) 2 (4%)

Degeneration, NOS 2 (4%)
Degeneration, cystic 1 (2%)

Necrosis, focal 1 (2%) 1 (2%)
Metamorphosis, fatty 1 (2%)

Lipoidosis 2 (4%) 2 (4%)

Angiectasis 3 (6%) 6 (12%) 9 (18%) 12 (24%)

#Adrenal cortex (49) (50) (50) (49)
Degeneration, NOS 1 (2%)
Lipoidosis 3 (6%) 1 (2%)
Focal cellular change 1 (2%) 1 (2%)

Atrophy, NOS 1 2%)
Hyperplasia, NOS 1 (2%)
Hyperplasia, focal 1 (2%) 1 2%) 3 (6%)
Angiectasis 1 (2%)

#Adrenal medulla 49) (50) (50) (49)
Hyperplasia, NOS 1 (2%)
Hyperplasia, focal 1 (2%) 1 (2%) 2 (4%) 1 (2%)

#Thyroid (49) (49) (49) 49)
Cyst, NOS 2 (4%) 3 (6%) 6 (12%)
Inflammation, chronic 1 (2%)

Hyperplasia, C-cell 4 (8%) 1 (2%) 2 (4%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50) (50)

Cyst, NOS 1 (2%) 1 (2%)
Hemorrhage 1 (2%)

Degeneration, NOS 1 (2%)

Hyperplasia, NOS 1 (2%)

Lactation 11 (22%) 4 (8%) 4 (8%) 7 (14%)

*Vagina (50) (50) (50) (50)
Hyperplasia, epithelial 1 (2%) 1 (2%)

*Vaginal mucosa (50) (50) (50) (50)
Hyperplasia, cystic 1 (2%)
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TABLE H4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE.
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR)

CONTROL (VEH)

LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM (Continued)

#Uterus (60) 49) 49 50)
Dilatation, NOS 4 (8%) T (14%) 2 (4%) 6 (12%)
Hydrometra 6 (12%) 2 (4%) 8 (16%) 6 (12%)
Epidermal inclusion cyst 1 2%)

Hemorrhage 3 (6%) 1 (2%)

Hematometra 1 (2%) 1 (2%) 4 (8%)

Inflammation, NOS 1 (2%) 2 4%) 1 (2%)

Ulcer, NOS 4 (8%) 1 (2%)
Pyometra 1 (2%) 3 (6%) 1 (2%)
Inflammation, acute 3 (6%) 1 (2%) 2 (4%)
Inflammation, acute focal 1 (2%)

Inflammation, acute necrotizing 1 (2%)

Inflammation, acute/chronic 1 2%) 2 (4%) 3 (6%)
Inflammation, chronic 1 (2%) 1 (2%)
Necrosis, hemorrhagic 1 (2%)
Pigmentation, NOS 1 (2%)

Hyperplasia, epithelial 1 (2%) 1 (2%) 1 (2%)
Hyperkeratosis 2 (4%) 1 (2%) 1 (2%)
Metaplasia, NOS 1 (2%) 1 (2%)

Metaplasia, squamous 1 (2%) 3 (6%) 7 (14%) 4 (8%)

#Uterus/fendometrium (50) (49) (49) (50)
Cyst, NOS 1 (2%)

Ulcer, NOS 1 (2%)

Inflammation, acute 1 2%) 1 (2%)
Hyperplasia, NOS 1 2%) 2 (4%) 3 (6%)
Hyperplasia, cystic 12 (24%) 8 (16%) 9 (18%) 4 (8%)
Metaplasia, NOS 3 (6%) 1 (2%) 1 (2%)

Metaplasia, squamous 1 (2%) 2 (4%) 1 (2%) 2 (4%)

#0vary (49) (48) 49 (49)
Cyst, NOS 3 (8%) 4 (8%) 1 (2%) 5 (10%)
Follicular cyst, NOS 1 (2%) 2 (4%) 1 (2%) 2 (4%)
Inflammation, suppurative 1 (2%)

Inflammation, acute 1 (2%) 1 (2%)
NERVOUS SYSTEM

#Brain (50) (50) (50) (49)
Cyst, NOS 1 (2%)

Hemorrhage 1 (2%) 2 (4%)
Abscess, NOS 1 (2%)
Inflammation, chronie focal 1 (2%)

*Spinal cord (50) (50) (50) (50)

Hemorrhage 1 (2%)
SPECIAL SENSE ORGANS

*Harderian gland (50) (50) (50) (50)
Inflammation, chronic 1 2%) 1 (2%)
Inflammation, chronic focal 1 (2%)

MUSCULOSKELETAL SYSTEM
None
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TABLE H4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE OSBORNE.
MENDEL RATS IN THE TWO-YEAR GAVAGE STUDY OF TRICHLOROETHYLENE (Continued)

CONTROL (UNTR) CONTROL (VEH) LOW DOSE HIGH DOSE

BODY CAVITIES

*Peritoneum (50) (50) (50) (50)
Inflammation, acute focal 1 (2%)

*Pleura (50) (50) (50) (50)
Inflammation, acute 1 2%)

*Pericardium (50) (50) (50) (50)
Inflammation, chronic . 1 (2%)
Inflammation, chronic focal 1 (2%)

ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50) (50)
Hemorrhage 1 (2%)

SPECIAL MORPHOLOGY SUMMARY
Auto/necropsy/histo perf 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE I1. MUTAGENICITY OF TRICHLOROETHYLENE IN SALMONELLA TYPHIMURIUM

Revertants/plate (a,b)

Strain Dose -S9 + 89 (rat) +89 (hamster)
(ng/plate)
TA100 0 148 = 46 136 £ 93 139 £ 50
10 151 £ 2.0 131 £ 5.5 136 £ 10.8
33 137 £ 5.2 114 * 119 152 + 6.1
100 143 + 6.1 115 * 109 143 £ 113
333 128 + 4.2 135 £ 6.6 130 = 09
1,000 (c) 123 £ 29 (c) 134 + 13.7 (c) 141 £ 5.2
TA1535 0 29 £ 20 11 £ 06 14 + 1.3
10 28 £ 0.6 16 £ 15 14 + 1.2
33 27 £ 1.0 11+ 22 14 + 1.0
100 22 =+ 29 11 £ 0.3 12 £ 17
333 24 £+ 0.9 17 £+ 35 15 + 3.2
1,000 (11 £ 43 (c) 8t 35 )10 £ 0.9
TA98 0 19 £ 21 24 + 38 28 £ 1.2
10 21+ 20 21 + 12 28 + 1.3
33 16 £ 23 29 + 0.3 38 + 23
100 18 £ 15 26 £ 4.5 28 + 3.5
333 19 £ 4.0 25 + 2.6 24 + 0.0
1,000 ()17 £ 3.0 ()25 =+ 38 ()25 £ 22
TA1537 0 7+ 15 6 1.0 4 £ 09
10 7% 20 8+ 12 8 + 03
33 7 07 7T+ 27 9+ 09
100 6 £ 06 6 £ 15 7+ 15
333 9+ 07 6 19 7T 27
1,000 () 5§ 06 (c) 6 18 ¢c) 6 03

(a) The S9 fractions were prepared from the liver of Aroclor 1254-induced male Sprague-Dawley rats and male Syrian
hamsters. Cells and study compound or dimethy! sulfoxide were incubated for 20 minutes at 37° C in the presence of either S9
or buffer. After the addition of soft agar, the contents of each tube were poured onto minimal medium, and the plates were in-
cubated at 37° C for 48 hours (Hawarth et al., 1983). The experiment was performed twice, each in triplicate; because the re-
sults were similar, data from only one experiment are shown.

(b) Mean * standard error

(c) Slight toxicity
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TABLE I2. MUTAGENICITY OF TRICHLOROETHYLENE IN L5178Y MOUSE LYMPHOMA CELLS IN THE
ABSENCE OF 89 (a)

Total Relative Mutation Frequency
Compound Concentration Mutant Clones Cloning Efficiency Total Growth (mutants/108
(percent) (percent) clonable cells)
DMSO 1% 68 114.8 110 20
74 94.0 98 26
94 105.5 99 30
68 111.7 91 20
Ethylmethane sulfonate
250 pg/kg 1,188 67.8 33.8 584
Trichloroethylene (nl/ml)
25.0 69 103.2 95.0 22
84 98.7 85.6 28
56 94.8 89.2 20
50.0 49 95.0 92.5 17
74 91.8 66.1 27
83 110.5 73.3 25
100.0 46 99.8 62.5 15
53 97.3 80.9 18
107 124.3 66.3 29
200.0 63 90.3 55.7 23
72 104.7 45.2 23
58 79.8 174 24

(a) Experiments were performed twice, and all doses were tested in duplicate or triplicate. Because the results were similar,
data from only one experiment are shown. The protocol was basically that of Clive et al. (1979). Cells (6 X 105/ml) were treated
for 4 hours at 37° C in medium, washed, resuspended in medium, and incubated for 48 hours at 37° C. After expression, 3 X 108
cells were plated in medium supplemented with trifluorothymidine for selection of cells that were mutant at the thymidine
kinase (TK) locus, and 600 cells were plated in nonselective medium to determine the percentage of viable cells.
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TABLE 13. MUTAGENICITY OF TRICHLOROETHYLENE IN L5178Y MOUSE LYMPHOMA CELLS IN THE
PRESENCE OF 89 (a)

Total Relative Mutation Frequency
Compound Concentration Mutant Clones Cloning Efficiency Total Growth (mutants/108
(percent) (percent) clonable cells)
DMSO 1% 227 107.2 102 71
178 93.0 114 64
233 113.0 102 69
261 105.8 98 82
3-Methylcholanthrene
2.5 pg/ml 802 83.2 35.2 321
813 90.5 446 299
775 79.5 21.5 325
Trichloroethylene (nl/ml)
25.0 331 98.7 65.6 112
265 96.0 73.7 92
308 104.7 73.9 98
50.0 342 105.8 55.8 108
311 108.3 60.6 96
284 108.0 59.9 88
100.0 403 89.5 48.0 150
382 99.8 39.2 128
257 81.7 38.7 105
200.0 498 95.0 17.2 175
448 94.3 19.9 158
441 99.8 15.9 147

(a) Experiments were performed twice, and all doses were tested in duplicate. Because the results were similar, data from only
one experiment are shown. The protocol was basically that of Clive et al. (1979). Cells (6 X 105/ml) were treated for 4 hours at
37° C in medium, washed, resuspended in medium, and incubated for 48 hours at 37° C. After expression, 3 X 108 cells were
plated in medium supplemented with trifluorothymidine for selection of cells that were mutant at the thymidine kinase (TK)
locus, and 600 cells were plated in nonselective medium to determine the percentage of viable cells. S9 was prepared from the
liver of Aroclor 1254-induced male F344 rats.
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TABLE I4. INDUCTION OF SISTER CHROMATID EXCHANGES IN CHINESE HAMSTER OVARY CELLS
BY TRICHLOROETHYLENE (a)

-89 (b) +89 (¢)
Dose SCEs/Cell (d) Dose SCEs/Cell (d)

(ug/ml) (ng/ml)
DMSO (10 pb) 7.6 DMSO (10 u) 8.4
Trichloroethylene

499 7.9 401 10.1

596 8.2 499 10.1

700 9.1 596 9.5
Mitomycin C Cyclophosphamide

0.005 20.4 1.5 20.0

(2) SCE = sister chromatid exchange

(b) In the absence of S9, Chinese hamster ovary cells were incubated with study compound or solvent for 2 hours at 37° C. Then
10 uM bromodeoxyuridine (BrdU) was added, and incubation was continued for 24 hours. Cells were washed, fresh medium
containing BrdU (10 pM) and colcemid (0.1 pg/ml) was added, and incubation was continued for 2-3 hours.

(¢) In the presence of S9, Chinese hamster ovary cells were incubated with study compound or solvent for 2 hours at 37°C. Then
cells were washed, and medium containing 10 pM BrdU was added. Cells were incubated for a further 26 hours, with colcemid
(0.1 pg/ml) present for the final 2-3 hours. S9 was from the liver of Aroclor 1254-induced male Sprague-Dawley rats.

(d) Cells were then collected by mitotic shake-off, treated for 3 minutes with KCI (75 mM), washed twice with fixative, and
dropped onto slides and air-dried. Staining wasby a modified technique (after Perry and Wolff, 1974; Goto et al., 1978).

TABLE I5. INDUCTION OF CHROMOSOMAL ABERRATIONS IN CHINESE HAMSTER OVARY CELLS
BY TRICHLOROETHYLENE (a)

-89 (b) +89 (¢)
Dose Abs/100 Cells Dose Abs/100 Cells
{(pg/mb) (percent cells with abs) (pg/ml) (percent cells with abs)
DMSO (10 pb) (N DMSO (10 pub) 2(2)
Trichloroethylene
745 2(2) 499 6(5)
801 44) 700 7(5)
745 8(6)
14,900 4(3) 14,900 2(2)
Mitomycin C Cyclophosphamide
0.500 24(18) 50 94(35)

(a) Abs = aberrations

(b) In the absence of 89, Chinese hamster ovary cells were incubated with study compound or solvent for 8-10 hours at 37° C.
Cells were then washed, and fresh medium containing colcemid (0.1 pg/ml) was added. After a further 2-3 hours of incubation,
cells were harvested by mitotic shake-off, fixed, and stained in 6% Giemsa.

(¢) In the presence of S9, cells were incubated with study compound or solvent for 2 hours at 37°C. Cells were then washed,
medium was added, and incubation was continued for 8-10 hours. Colcemid (0.1 ug/ml) was added for the last 2-3 hours of
incubation; then cells were harvested and fixed as above. S9 was from the liver of Aroclor 1254-induced male Sprague-Dawley
rats.
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APPENDIX J

CHEMICAL CHARACTERIZATION

OF TRICHLOROETHYLENE
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APPENDIX J. CHEMICAL CHARACTERIZATION

I. Identity and Purity Determinations of Lot No. TB05-206AA Performed by the

Analytical Chemistry Laboratory

A. Physical properties

1. Boiling point:

2. Index of refraction:

3. Density:

B. Spectral data
1. Infrared
Instrument:

Cell:

Results:

2. Ultraviolet/visible

Instrument:
Concentration:
Solvent:

Results:

Trichloroethylene, NTP TR 273

Determined

86.0° £ 0.8(8)°C at
737 mm (visual, micro
boiling point);
84.5°-87°C

(Dupont 900 DTA)

n?)oz 1.4766 = 0.0002(5)

dg%: 1.46315 £ 0.00002(8) g/ml

Beckman IR-12

0.015-mm liquid cell,
sodium chloride windows

See Figure J-1

Cary 118
1 mg/ml
Methanol

No absorbance between

800 and 350 nm. No
maximum between 208

and 350 nm, but a gradual
increase in absorbance toward
the solvent cutoff at 208 nm.

258

Literature Values

86.7°C at 760 mm
(Gallant, 1966)

n20: 1.4776
D
{(Bachman et al., 1950)

d23: 1.458 (read from
graph) (Gallant, 1966)

Consistent with
literature spectrum
(Sadtler Standard
Spectra)

0.0002%
Methanol

No maximum observed
in the near ultraviolet
range (Lacheretal,,
1950)
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APPENDIX J. CHEMICAL CHARACTERIZATION

3. Nuclear magnetic Determined
resonance
Instrument: Varian HA-100
Solvent: Neat, with added
tetramethylsilane
Assignments: See Figure J-2
Chemical shift (6): s, 6.34 ppm
Integration ratios: 1.00

C. Water analysis (Karl Fischer): 0.0097% * 0.0020(8)%

D. Elemental analysis

Literature Values

Consistent with
literature spectrum
(Sadtler Standard
Spectra)

Element C H Cl

Theory 18.28 0.77 80.95

Determined 18.31 0.78 80.69
18.45 0.80 80.85
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APPENDIX J. CHEMICAL CHARACTERIZATION

E. Gaschromatography

Instrument: Tracor MT 220
Detector: Flame ionization
Inlet temperature: 200°C
Detector temperature: 255°C

System 1

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb W(AW), 1.8 m X 4 mm
ID, glass
Oven temperature program: 50°C, 5 min; 50°-200° C at 10° C/min

Results: Major peak and 12 impurities. The total area of the impurities is less than
0.04% of the major peak.

Retention Time Aresa
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 0.3 0.10 trace, < 0.001
2 1.2 0.40 trace, < 0.001
3 1.4 0.47 0.002
4 2.0 0.67 0.001
5 2.1 0.70 trace, < 0.001
6 24 0.80 0.001

7 3.0 1.00 100
8 7.4 2.47 0.001
9 7.9 2.63 0.02
10 9.8 3.27 trace, < 0.001
11 10.3 3.43 0.003
12 11.8 3.93 trace, < 0.001
13 12.4 4.13 0.003
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APPENDIX J. CHEMICAL CHARACTERIZATION

System 2

Column: 20% SP2100/0.1% Carbowax 1500 on 80/100 Supelcoport, 1.8 m X 4 mm ID,
glass
Oven temperature program: 50°C, 5 min; 50°-170° C at 10° C/min

Results: Major peak and eight impurities. All impurities have areas less than
0.01% of the major peak. The total area of the impurities is less than 0.02% of the major
peak.

Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 2.6 0.50 0.0005
2 3.8 0.73 0.004
3 5.2 1.00 100
4 7.4 1.42 0.002
5 7.7 1.48 0.002
6 8.8 1.69 0.004
7 9.4 1.81 0.0005
8 10.2 1.96 0.0005
9 13.9 2.67 0.002
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II. Identity and Purity of Lot No. TB08-039AA

A. Spectral data Determined Literature Values

1. Infrared

Instrument: Beckman IR-12
Cell: Thin film between
silver chloride plates
Results: See Figure J-3 Spectrum consistent

with literature
spectrum (Sadtler

Standard Spectra)
2. Ultraviolet/visible
Instrument: Cary 118
Solvent: Methanol Methanol
Results: No absorbance between No maximum observed
800 and 350 nm at a in the near ultraviolet

concentration of 1% (v/v). range. (Lacheretal.,

No absorbance maximum
between 350 and 215 nm
but a gradual increase in
absorbance toward

215 nm at a concentration
of 0.0004% (v/v).

Nuclear magnetic resonance

1950)

Instrument: Varian HA-100
Solvent: Neat, with added
tetramethylsilane

Assignments: See Figure J-4 Spectrum consistent
with literature
spectrum (Sadtler
Standard Spectra)

Chemical shift (8): s, 6.43 ppm
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APPENDIX .J.

CHEMICAL CHARACTERIZATION

B. Elemental analysis

Element

Theory

Determined

D. Gas chromatography

Instrument: Varian 3700
Detector: Flame ionization
Inlet temperature: 200°C

C H Cl
18.28 0.77 80.95
18.29 0.80 80.78
18.15 0.81 80.95

Carrier gas: Nitrogen, 70 ml/min

System 1

Water analysis (Kar! Fischer): <0.003%

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb W (AW), 1.8 m X 4 mm ID,

glass

Oven temperature program: 50°C, for 5 min; 50°-200° C at 10° C/min
Sample injected: Neat liquid (3.5 pl) and solutions of 1.0% and 0.5% (v/v)
trichloroethylene in o-dichlorobenzene to quantitate the major peak and check for

detector overload

Results: Major peak and one impurity after the major peak with an area 0.02% of the

major peak.

Retention

Peak No. Time (min)

1 3.9
2 11.2

Retention Time

Relative to
Major Peak

Area

(percent of

major peak)
100

0.02
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System 2

Detector temperature: 240°C
Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 Supelcoport, 1.8 m X 4 mm

ID, glass

Oven temperature program: 50°C, for 5 min; 50°-170°C at 10° C/min

Samples injected: Neat liquid (3 pl) and solutions of 1.0% and 0.5% trichloroethylene
in o-dichlorobenzene to quantitate the major peak and check for detector overload.

Results: Major peak and one impurity after the major peak with an area of 0.02% of the

major peak.
Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 6.3 1.00 100
2 8.3 1.32 0.02

III. Quantitation of Impurity Present in Lot No. TB05-206AA
Analysis by gas chromatography
A, System

Instrument: Varian 3700

Detector: Flame ionization

Inlet temperature: 200°C

Detector temperature: 250°C

Carrier gas: Nitrogen, 70 ml/min

Column: 80/100 Carbopack C/0.1% SP1000; 1.8 m X 4 mm ID, glass
Oven temperature program: 50°C, isothermal

B. Results: Trichloroethylene, when injected as a neat liquid on the above system, had a reten-
tion time of 16.0 minutes and contained a peak with a retention time of 7.2 minutes with a
shoulder at 7.6 minutes. The shoulder was enhanced by addition of an epichlorohydrin
standard to the sample (0.001%, v/v, relative to trichloroethylene).

C. Conclusions: Calculation of the amount of epichlorohydrin present in the unspiked sample

by the standard addition method showed that, if epichlorohydrin was present in this lot of
trichloroethylene, it was at a level less than or equal to 0.001% (v/v).
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IV. Identification of the Impurity in Lot No. TB05-206A A
Analysis by gas chromatography/mass spectrometry
A, System

Instrument: Varian 311-A Mass Spectrometer interfaced via a single-stage glass jet
separator to a Varian 2700 Gas Chromatograph. Data handled by an Incos 2300 Data
System
Column: 80/100 Carbopack C/0.1% SP1000; 1.8 m X 2 mm ID, glass
Column oven temperature: Ambient
Heated zone temperatures

Inlet: 170°C

Transfer line: 300°C

Helium separator: 275°C
Carrier: Helium, 30 ml/min
Scan range: 5-350 amu
Scan times (sec): up: 2.50 top: 0.00

down: 0.00  bottom: 0.50

Accelerator voltage: 3000
Electron multiplier voltage: — 2000
Resolution: 801
Sample injected: 5 ul of neat trichloroethylene

B. Results: The impurity corresponding to the peak reported in II1.B. (with a retention time of
7.2 minutes) eluted in 9.65 minutes on this system. The spectrum obtained from this peak
and a literature spectrum of n-pentane are given below.

Spectrum of Impurity Literature Spectrum of n-Pentane
Relative Abundance Relative Abundance
m/e (percent of m/e 43) m/e (percent of m/e 43)
43 100 43 100
41 62 42 59
42 61 41 41
39 26 27 34
27 25 29 25
29 17 39 14
57 11 57 13
72 7 72 9

C. Conclusions: The impurity with the retention time of 7.2 minutes, reported in II1.B., was
identified on the basis of its mass spectrum as n-pentane.
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V. Chemical Stability at the Study Laboratory
A. Storage conditions: The chemical was stored at —20°C.

B. Bulk analysis

Instrument: Varian 3700 with CDS 111 Data System
Detector: Flame ionization
Temperature

Detector: 200°C

Injector: 130°C

Oven: 70°C, isothermal
Carrier gas: Nitrogen, 60 ml/min
Column: 10% OV-101 on 100/120 Supelcoport
Sample injected: Neat liquid (1 pl)

C. Results
Date of Purity (percent)

Analysis Lot No. Bulk Reference
04/12/79 TB05206AA -- 99.96
07/31/79 99.15

12/17/79 99.96 99.99
04/23/80 99.96 99.96
08/19/80 99.15 100.00
11/20/80 TB08039AA - 99.95
12/03/80 99.95 99.94
03/13/81 99.95 99.95
03/17/81 99.96 99.95
06/22/81 99.95 99.94
12/21/81 99.97 99.98

D. Conclusion: No notable degradation was observed.
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I.  Analysis

A. Undissolved solids: The original sample of this lot of trichloroethylene was received in a
55-gallon drum and then transferred to 5-gallon drums. In July 1979, two drums were re-
turned to Midwest Research Institute for analysis of flocculent material. The contents of two
of these drums was filtered through ashless filter paper. The material was air dried and
then weighed. Ten gallons (85 kg) of trichloroethylene was found to contain 260 mg of un-
dissolved solid material. This represents undissolved solids at a level of 3 ppm. The empty
drums were then cut open and visually inspected. None of the solids had remained in the
drums. The drums were found to be uncoated on the inside and patches of light corrosion
were found, probably due to the action of hydrochloric acid.

B. Dissolved solids: The amount of dissolved solids was determined by evaporating 100-ml
aliquots of filtered trichloroethylene to dryness and weighing the residue. The trichloro-
ethylene was found to contain dissolved solids at a level of 25.6 £ 1.7(5) ppm.

C. Melting point determination: A Biichi Model 510® melting point apparatus was used to
determine the melting characteristics of the foreign material. No melting was observed. At
110° C, the sample began to darken and continued to darken until complete decomposition
was evident at 290° C.

D. Elemental analysis (a)
Percent Found in

Element Foreign Material
C 41.29
H 4.21
N <0.05
Cl 0.95

(a) Analysis performed by Galbraith Laboratories, Inc.,
2323 Sycamore Drive, Knoxville, Tennesee 37921

Trichloroethylene, NTP TR 273 272



APPENDIX K. IDENTIFICATION OF FOREIGN MATERIAL

E. Spark-source mass spectrometry (a)

F.

G.

Uranium <1.2 Iodine 2.9 Calcium >1.0%
Thorium <24 Tellurium Potassium >0.5%
Bismuth 2.5 Tin 31 Chlorine =1,800
Lead 31 Indium  Internal Sulfur =1,600
Thallium <3.0 standard Phosphorus =4,000
Mercury NR Yttrium 6.2 Silicon >0.5%
Rhenium Internal Strontium 39 Aluminum 600
standard Bromine 17 Magnesium >1.0%
Tungsten <1.2 Arsenic <1.2 Sodium >1.0%
Hafnium <2.8 Zinc 380 Fluorine 300
Erbium <1.8 Copper 990 Oxygen NR
Samarium <1.2 Nickel 1.4 Nitrogen NR
Neodymium <1.8 Cobalt 1.3 Carbon NR
Cerium 2.0 Iron =3,100 Boron 10
Lanthanum 1.6 Manganese 360 Lithium 8.6
Barium 3.4 Chromium 38
Cesium Titanium 58

(a) Analysis performed by Camp Dresser and McKee, Inc., 11455 W. 48th Avenue, Wheat Ridge, Colorado
80033. Data are expressed in parts per million (by weight) of foreign material unless otherwise noted. All
elements for which values are not entered are < 1.0 ppm.

NR = not reported

Free acid titration: Titration of aliquots of trichloroethylene with 0.01 N sodium
hydroxide indicated the presence of 6.14 % 0.25(8) ppm free acid (as hydrochloric acid).

Infrared spectroscopy

Instrument: Beckman [R-12
Cell: Thin film on silver chloride plates
Sample preparation: Toluene suspension of precipitated material

Results: The absorbances at 2,530, 1,795, 1,440, and 700 cm—1 are characteristic of calcium
carbonate. The other absorbances at 2,930, 2,860, 967, and 912 cm~1 are compatible with an
unsaturated hydrocarbon (Figure K-1).

Direct inlet mass spectrometry: The 70 eV mass spectrum (Table K1) was obtained from
the foreign material. The spectrum indicates that the material was a mixture. Alkane and
alkene fragmentation series were clearly evident. However, it was felt that the spectrum ob-
tained may not be representative of the compound because of the nonvolatile and thermally
unstable nature of the material (see Section I.C.). Spectra obtained from low density poly-
ethylene, silicon rubber, and Teflon® did not correspond to the spectrum of the foreign
material.
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TABLE K1. ANALYSIS BY DIRECT INLET MASS SPECTROMETRY OF FOREIGN MATERIAL FOUND

IN TRICHLOROETHYLENE

Relative Abundance

Relative Abundance

m/e (percent of m/e 69) m/e (percent of m/e 69)
69 100 137 18
55 94 121 18
98 92 99 18
83 75 59 17
57 60 54 17
97 60 87 17
81 56 125 17

129 585 108 16
3 52 151 15
95 51 80 15
43 50 93 15
41 49 42 14
67 48 79 14
44 41 124 14
T 38 39 14
60 36 239 13
85 36 94 13
84 35 107 13

311 35 138 13
96 35 152 12

135 34 171 12
70 32 53 12

111 32 126 11

109 30 101 11
56 30 29 11

112 26 143 11

313 26 72 11

236 24 61 10

123 22 89 10

339 21 91 10

110 21 113 10

116 21 149 10

237 20 157 10

185 19 165 10

115 10
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II. Summary of Analytical Data

The precipitated material was present in trichloroethylene at a level of 3 ppm. Nonvolatile and
nonfilterable residue was present at a level of 25.6 £ 1.7(6) ppm. The results of elemental anal-
ysis indicated that the precipitate contained 41.29% carbon, 4.21% hydrogen, 0.95% chlorine,
and no detectable nitrogen. Spark-source mass spectrometry indicated the presence of calcium,
magnesium, and sodium at levels greater than 1% and potassium at levels greater than 0.5%.
The dried precipitate was a fibrous-type material that decomposed on heating. Decomposition
began at 110° C and was completed at 290° C. The infrared spectroscopy (see Figure K-1) in-
dicated that the material was a mixture of calcium carbonate and probably an unsaturated
hydrocarbon. Mass spectroscopy also indicated that the material was a mixture probably con-
taining alkane and alkene materials.
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APPENDIX L. PREPARATION AND CHARACTERIZATION

I.  Stability of Trichloroethylene in Corn Oil at Room Temperature

A. Sample preparation: A 1% (w/v) solution of trichloroethylene in corn oil was prepared for
each day of the study as follows: 10 ml of corn oil was transferred into a 50-m! Hypo-vial, the
vial was sealed, and then approximately 95 mg of trichloroethylene (measured exactly for
each sample) was added via a 100-pl syringe. The samples were shaken and stored at room
temperature from 1 to 7 days.

B. Extraction and analysis: Each sample was extracted with 20 ml of methanol, which was
injected into the sample vial via a 10-ml syringe. Samples for analysis were withdrawn
directly from the top methanol layer in the vial and analyzed by gas chromatography with
the following system.

Instrument: Tracor MT 220

Column: Chromosorb 102, 60/80 mesh, 1.8 m X 2 mm ID, glass
Detection: Flame ionization

Oven temperature: 160° C, isothermal

Detector temperature: 260°C

Inlet temperature: 200°C

Retention time of compound: 4.15 min

C. Results

Average Percent Trichloroethylene

End of Day in Chemical/Vehicle Mixture (a)

1.00 + 0.05
0.96 + 0.05
0.99 £ 0.05
0.98 £ 0.05
1.00 + 0.05
0.98 + 0.05
0.99 £ 0.05

10 WM

(a) Corrected for an average spiked recovery yield of 61.7% t 0.9%.
Target concentration of chemical/vehicle mixture, 1.00%.

D. Conclusion: Trichloroethylene mixed with corn oil is stable for 7 days at room
temperature.
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II. Stability of Trichloroethylene in Corn OQil at 4°C

A. Sample preparation and analysis: Sample preparation and analysis procedures were the
same as for the room temperature study.

B. Results
Number of Weeks Target Concentration (a)

After Mixing 59.5 235.5
1 60.4 240
2 59.2 236.9
3 56.9 236.9
4 58.4 236.9
5 56.9 235.3
6 57.3 235.3
7 55.4 227.6
8 55.8 239.6

(a) Milligrams trichloroethylene/milliliter sample

C. Conclusions: Trichloroethylene mixed with corn oil is stable for 4 weeks at 4° C.

279 Trichloroethylene, NTP TR 273



Trichloroethylene, NTP TR 273 280



APPENDIX M

METHODS OF ANALYSIS OF DOSE MIXTURES

281 Trichloroethylene, NTP TR 273



APPENDIX M. METHODS OF ANALYSIS

I. Study Laboratory
A. System

Instrument: Varian 3700 with CDS III Integrator

Detector: Flame ionization

Detector temperature: 200°C

Injector temperature: 130°C

Oven temperature: 70°C (isothermal)

Carrier: Nitrogen, 30 ml/min

Column: 10% OV-101 on 100/120 Supelcoport; 10 foot X 1/8 inch stainless steel until
4/28/80, then 15 foot X 1/4 inch glass column

B. Procedure: Initially, the concentration of trichloroethylene in dose mixtures was cal-
culated from the percent recovery after the trichloroethylene/corn oil mixture was extracted
into methanol. The recovery for this method was usually about 656% and was replaced on
March 16, 1979, with a more reliable procedure, the internal-standard method.

A 2-ml aliquot of a trichloroethylene/corn oil mixture was diluted to 25 ml with an internal-
standard solution containing 1.5 mg octane/ml chloroform. A 3-ul aliquot of this mixture
was injected into the gas chromatograph. If the sample was too concentrated (i.e., if the peak
went offscale), the solution was rediluted as stated above with 2- to 25-ml portions of
internal-standard solution.
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1L

Analysis Performed at Midwest Research Institute

A. Extraction and analysis: The samples were allowed to equilibrate to room temperature;

aliquots (approximately 5 g) of the chemical/vehicle mixture were transferred into 50-ml
septum vials and accurately weighed. Methanol (5 ml) was added to each aliquot. Blanks
and standards were prepared by weighing corn oil (5 g) into septum vials and spiking each
sample with methanol or trichloroethylene in methanol (5 ml). Two standard solutions of
trichloroethylene were prepared, and the standards were diluted further with methanol and
added to the corn oil samples to give standards bracketing the concentration range of the
sample. The samples were extracted immediately after spiking as follows.

Methanol (10-20 ml) containing n-butyl alcohol (6 or 11.34 mg/ml) or n-hexyl alcohol (1.8 or
2.5 mg/ml) as an internal standard was added to each sample. The septum vials were sealed
and the compound extracted into the methanol by mechanical mixing on a vortex mixer for
30 seconds followed by 30 seconds in an ultrasonic vibratory bath. The vials were cen-
trifuged for 3 minutes to separate the corn oil/methanol layers and sampled directly from the
top methanol layer for analysis by gas chromatography.

Instrumental parameters

Instrument: - Tracor MT-220 with Hewlett-Packard 3380A integrator or Varian 3700
with autosampler and Varian CDS III-C integrator

Column: GP 20% SP2100/0.1% Carbowax 1500, on 100/120 mesh Supelcoport,

1.8 m X 4 mm ID, glass, silanized

Detection: Flame ionization

Tracor MT-220 Varian 3700

Temperatures

Inlet: 230°C 200°C

Oven: 65° C, isothermal 80°C, isothermal

Detector: 230°C 250°C
Carrier gas: Nitrogen, 70 ml/min Nitrogen, 30 ml/min
Volume of solution

injected: 5 ul 3ul
Retention time of

trichloroethylene: 3.7-4.1 min 2.3-5.5 min
Retention time of

internal standard: 2.8-3.1 min 4.2 min (n-butyl alcohol)

6.5-10.6 min (hexyl alcohol)

B. Quality control procedures: Analyses were performed in triplicate for the study

chemical/vehicle sample and in duplicate for the blank corn oil sample. Spiked samples
were prepared from two separately weighed standard solutions. The chemical/vehicle
samples, the blank corn oil samples, and the spiked samples were all extracted and prepared
for analysis in the same manner. Blank samples showed no interference from the corn oil at
the retention time of the major component. A calibration curve was established with the
spiked sample extracts.
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III. Analysis Performed by Raltech Scientific Services, Inc.

A. Standard preparation: Trichloroethylene (6.25 g) was weighed into a 25-ml volumetric
flask and diluted to volume with methanol. This stock solution was 250 mg/ml. Dilutions of
the stock standard were made to obtain working standards of 5, 25, 50, and 125 mg/ml. Dilu-
tions were made in methanol. n-Butanol (5§ g) was weighed into a 500-ml volumetric flask
and diluted to volume with methanol to obtain a 10 mg/ml internal standard solution.

B. Sample preparation and analysis: Sample aliquots (5 g) were transferred into 50-ml
septum vials along with 5 ml of methanol and 20 ml of the methanol internal standard. The
septum vials were sealed with Teflon®-faced septa, mixed on a Vortex mixer for 1 minute,
and placed in an ultrasonic bath for 30 seconds. The vials were centrifuged for § minutes,
and the upper methanol layer was sampled directly by syringe for gas chromatographic
analysis.

C. Instrumental operating parameters

Instrument: Hewlett-Packard 5730 A Gas Chromatograph
Detector: Flame ionization
Column: 1.8 m X 4 mm ID glass on-column injection
Column packing: 20% SP2100/0.1% Carbowax 1500 by weight on 100/120 Supelcoport
Carrier gas: Nitrogen, 50 ml/min
Temperatures
Column: 70°C
Detector: 250°C
Injector: 200°C
Injection volume: 5 ul

Data were generated and analyzed on a Hewlett-Packard 3350 laboratory automation
system.

D. Quality assurance: The sample was analyzed in triplicate. Duplicate blanks were pre-
pared by adding 5 ml of methanol and 20 ml of methanol internal standard to 5 g of blank
corn oil and extracting. Aliquots (5 ml) of the working trichloroethylene standards, ranging
from 5 to 50 mg/ml, were added to 5 g of blank corn oil along with 20 ml of methanol internal
standard. These extracted standards were equivalent to 5-250 mg/g of trichloroethylene in
corn oil,
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TABLE N1. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE STUDIES OF
TRICHLOROETHYLENE

Date Concentration (mg/ml) Percent Date Concentration (mg/mi)_ Percent
Mixed Target (T) Determined (D) (a) D/T Mixed Target (T) Determined (D) (a) D/T
11/16778 333.5 322.1 96.6 09/26/79 619.8 597.4 96.4
12/08/78 164.3 164.4 100.1 10/12/79 615.9 581.7 94.4
12/14/78 72.5 66.6 91.9 10/16/79 325.3 319.1 98.1
170.0 175.4 103.2 10/17/79 164.8 157.1 95.3
334.5 273.2 81.7 730.0 664.0 91.0
12/21778 189.5 145.9 71.0 10/19/79 365.4 351.0 96.1
12/28/78 200.0 210.6 105.3 11/21779 499.5 479.6 96.0
01/04/79 2184 214.7 98.3 12/10/79 546.0 506.8 92.8
01/11/79 78.5 77.2 98.3 12/14779 553.3 512.6 92.6
356.6 354.8 99.5 12/17/79 628.8 582.6 92.7
225.4 214.7 95.3 12/20/79 566.1 522.8 92.4
01/18/79 232.0 238.2 102.7 01/02/80 600.8 602.4 100.3
01/25/79 240.2 214.7 89.4 01/09/80 663.6 625.7 94.3
01/31/79 243.0 236.6 97.4 577.2 566.7 98.2
161.8 150.8 93.2 01/16/80 628.4 592.6 94.3
02/07/19 357.5 364.1 101.8 01/24/80 696.2 666.7 95.8
74.9 69.0 92.1 02/06/80 70.6 79.4 112.5
242.2 251.2 103.7 70.6 70.3 (b)99.6
182.8 175.4 96.0 74.4 84.8 114.0
02/14/79 246.9 255.1 103.3 74.4 76.8 (b)103.2
198.5 191.8 96.6 02/07/80 339.4 364.8 107.5
02/21779 510.0 6537.1 105.3 182.5 184.6 101.2
423.0 434.5 102.7 218.7 240.1 109.8
02/28/79 512.3 519.2 101.3 218.7 203.1 (b)92.9
441.2 441.6 100.1 122.3 140.3 114.7
699.8 727.7 104.0 122.3 119.5 (b)97.7
514.9 525.1 102.0 02/14/80 306.9 335.3 109.3
03/07/79 462.9 460.9 99.6 160.5 172.9 107.7
156.0 168.4 107.9 204.5 2254 110.2
03/14/79 477.0 513.7 107.7 204.5 1874 (by91.6
03/21779 497.6 499.2 100.3 101.6 113.7 111.9
03/28/79 492.9 517.8 105.1 101.6 98.5 (b)96.9
04/04/79 728.4 765.1 105.0 02/22/80 308.3 337.7 109.5
156.9 165.8 105.7 183.7 206.4 112.4
68.0 69.8 102.6 183.7 173.2 (b)94.3
544.2 570.6 104.9 159.9 178.6 111.7
519.8 545.9 105.0 159.9 149.8 (b)93.7
04/11/79 519.0 511.7 98.6 91.7 105.3 114.8
04/18/79 512.9 542.7 105.8 91.7 94.5 (b)103.1
04/25/79 524.5 543.0 103.5 02/27/80 116.1 135.5 116.7
05/01/79 729.8 736.9 101.0 116.1 119.4 (b)102.8
161.9 175.8 108.6 592.6 619.2 104.5
561.6 601.4 107.1 153.2 175.7 114.7
524.5 562.0 107.1 153.2 145.8 (b)95.2
05/30/79 751.6 756.1 100.6 02/28/80 130.6 138.5 106.0
573.0 602.1 105.1 130.5 118.7 {b)91.0
535.2 547.1 102.2 198.3 205.8 103.8
156.5 164.5 105.1 03/05/80 330.4 358.9 108.6
06/2779 161.2 166.6 103.3 75.8 88.0 116.1
730.2 731.0 100.1 75.8 74.3 (b)98.0
561.2 584.5 104.2 69.4 78.6 113.3
548.2 567.8 103.6 69.4 69.5 (b)100.1
07/19/79 591.0 567.0 95.9 218.7 258.2 118.1
07/25/79 755.0 778.1 103.1 218.7 204.7 (b)93.6
164.4 164.6 100.1 03/12/80 2143 222.7 103.9
07/31/79 597.4 573.6 96.0 03/19/80 319.5 344.6 107.9
08/15/79 606.5 578.6 954 319.5 342.2 107.1
08/21/79 85.4 84.7 99.2 158.8 175.1 110.3
716.2 680.5 95.0 158.8 148.4 (b)93.5
08/27/79 612.5 557.5 91.0 03/26/80 224.0 248.1 110.8
09/13/79 615.8 572.1 92.9 224.0 211.1 (b)94.2
09/19/79 732.8 662.0 90.3 282.1 314.2 111.4
164.8 161.5 98.0 282.1 261.4 (by107.9
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TABLE N1, RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE STUDIES OF
TRICHLOROETHYLENE (Continued)

Date Concentration (mg/ml) Percent Date ____Concentration (mg/ml) Percent

Mixed Target (T) Determined (D) (a) DT Mixed Target (T) Determined (D) (a) D/T
03/27/80 391.6 421.0 107.5 10/08/80 149.3 176.9 118.5
275.5 305.4 1109 149.3 154.5 (b) 103.5

275.5 254.4 (b) 92.3 118.6 138.7 116.9

04/02/80 174.2 168.4 96.7 118.6 126.5 (b) 106.7
69.7 72.2 103.6 10/17/80 240.8 266.0 110.5

66.0 68.9 104.4 240.8 238.1 (b)98.9

04/08/80 121.9 137.0 1124 147.7 162.9 110.3
04/09/80 162.6 170.9 105.1 1477 146.7 (0)99.3
106.4 111.0 104.3 10/23/80 159.3 165.2 103.7

04/16/80 198.4 199.7 100.7 109.6 110.0 100.4
96.8 101.1 104.4 10/29/80 191.0 193.5 101.3

04/22/80 215.7 220.1 102.0 103.5 107.0 103.4
141.8 146.0 103.0 11/05/80 304.0 303.5 99.8

148.1 140.8 95.1 226.6 2274 100.4

04/23/80 118.9 120.3 101.2 11/13/80 240.4 235.5 98.0
04/30/80 2254 230.3 102.2 149.1 156.0 104.6
65.1 68.0 104.5 11/18/80 313.9 316.3 100.8

73.8 79.6 107.9 226.7 232.1 102.4

327.3 330.2 100.9 11/25/80 370.6 363.6 98.1

05/07/80 313.4 324.0 103.4 209.4 215.8 103.1
213.7 221.8 103.8 12/10/80 247.2 250.9 101.5

416.4 429.5 103.1 148.4 155.0 104.4

278.7 279.9 100.4 12/17/80 157.0 164.3 104.6

05/13/80 216.5 220.7 101.9 110.6 115.6 104.5
329.1 323.2 98.2 12/23/80 189.9 218.4 115.0

05/22/80 292.2 286.1 97.9 189.9 2153 (b)113.4
228.4 233.8 102.4 104.1 113.8 109.3

06/04/80 106.2 113.1 106.5 01/07/81 465.9 454.5 97.6
163.8 164.8 100.6 297.5 297.6 100.0

06/11/80 99.1 96.4 97.3 01/20/81 363.2 354.8 97.7
179.5 173.9 96.9 207.0 200.9 97.1

06/18/80 149.7 153.6 102.6 02/17/81 194.3 205.3 105.7
121.7 128.0 105.2 107.8 119.9 111.2

06/25/80 228.0 238.4 104.6 107.8 120.7 (b)112.0
145.1 15614 1043 107.8 114.8 (b)106.5

07/02/80 315.8 323.0 102.3 370.7 370.7 100.0
210.7 220.0 104.4 218.7 2327 106.4

07/09/80 350.9 355.7 101.4 02/18/81 253.6 266.5 105.1
203.3 213.4 105.0 150.6 161.1 107.0

07/16/80 298.0 279.5 93.8 02/24/81 108.0 122.7 113.6
223.8 211.6 94.5 108.0 113.6 (b)106.2

07/23/80 4354 403.1 92.6 02/25/81 108.0 116.8 108.1
295.8 275.4 93.1 03/17/81 373.6 360.5 96.5

07/30/80 185.8 198.8 107.0 217.8 214.3 98.4
102.5 105.6 103.0 461.3 449.1 97.4

08/13/80 149.8 168.2 1123 299.5 295.9 98.8
149.8 162.1 (b)108.2 04/28/81 192.4 189.2 98.3

120.5 137.8 114.4 1924 177.9 (b,c)92.5

120.3 132.3 (b)110.0 111.1 117.0 105.4

08/20/80 236.2 245.9 104.1 111.1 110.0 (b,c)99.0
149.8 159.3 106.3 254.8 246.7 96.8

08/27/80 171.9 163.2 94.9 254.8 244.8 (b,c)96.1
356.5 371.5 104.2 155.1 160.6 103.5

09/03/80 206.4 216.9 105.1 155.1 154.6 (b,c)99.7
09/10/80 301.9 293.0 97.1 05/26/81 458.3 475.6 103.8
235.8 253.2 107.4 297.9 312.2 104.8

09/17/80 444.7 453.3 101.9 364.9 383.1 105.0
286.0 300.5 105.1 217.5 224.4 103.2

09/24/80 319.0 335.6 105.2 06/23/81 182.3 172.3 94.5
2209 232.0 105.0 113.6 99.4 (d)87.5

10/01/80 187.7 2273 121.1 113.6 103.3 (b,d}90.9
187.7 193.6 (b)103.1 252.1 229.9 91.2

102.9 122.1 118.7 154.1 147.8 95.9

102.9 102.7 (b)99.8 361.7 339.2 93.8
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TABLE N1. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE STUDIES OF
TRICHLOROQETHYLENE (Continued)

Date Concentration (mg/ml) Percent Date Concentration (mg/ml) Percent

Mixed Target (T) Determined (D) (a) D/T Mixed Target (T) Determined (D) (a) D/T
06/23/81 219.4 217.0 98.9 251.3 254.1 101.1
154.1' 142.8 92.7 ‘ 251.3 246.2 (b,c)98.0
07/01/81 110.0 1117 101.5 151.3 148.9 98.4
07/21/81 361.9 345.9 95.6 151.3 144.6 tb,c)95.6
218.8 203.8 93.1 09/15/81 336.4 318.2 94.6
458.0 446.2 97.4 219.2 205.0 93.5
312.4 296.8 94.7 440.4 415.6 944
08/18/81 181.4 172.9 95.3 297.1 284.9 95.9
‘ 181.4 173.2  (b,c)95.5 10/13/81 245.2 237.6 96.9
112.6 113.6 100.9 150.6 148.5 98.6
112.6 1129  (b,0)100.3
Mean (percent of target) 102.2
Standard deviation 6.61
Coefficient of variation (percent) 6.5
Range (percent of target) 77.0-121.1
Number of samples 234

(a) Results of duplicate analysis

(b) Repeat analysis; not included in mean

(¢c) Different sample preparation method used
(d) Not used in the studies

TABLE N2. RESULTS OF REFEREE ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF TRICHLOROETHYLENE

Determined Concentration

Date Target Concentration Study Referee
Mixed (mg/ml) Laboratory (a) Laboratory (b)
03/19/80 158.8 175.1 160.4
03/17/81 217.8 2143 221.1
06/23/81 154.1 147.8 150.0
09/15/81 336.4 318.2 329.0

fa) Results of duplicate analysis
(b) Results of triplicate analysis
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APPENDIX O. SENTINEL ANIMAL PROGRAM

I. Methods

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in op-
timally clean facilities to eliminate potential pathogens that may affect study results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored
via viral serology on sera from extra (sentinel) animals in the study rooms. These animals are un-
treated, and these animals and the study animals are both subject to identical environmental condi-
tions. The sentinel animals come from the same production source and weanling groups as the ani-
mals used for the studies of chemical compounds.

Fifteen rats of each strain and sex are selected at the time of randomization and allocation of the ani-
mals to the various study groups. Five animals of each designated sentinel group are killed at 6, 12,
and 18 months on study. Data from animals surviving 24 months are collected from 5/50 randomly
selected vehicle control animals of each sex and species. The blood from each animal is collected and
clotted, and the serum is separated. The serum is cooled on ice and shipped to Microbiological Asso-
ciates’ Comprehensive Animal Diagnostic Service for determination of the viral antibody titers. The
following tests are performed:

Hemagglutination Complement
Inhibition Fixation

PVM (pneumonia virus of mice) = RCYV (rat coronavirus)

Sendai (August, 18 mo; Sendai
Marshall, 24 mo) M. Ad. (mouse adenovirus)
KRV (Kilham rat virus) (Marshall, 24 mo)
H-1 (Toolan’s H-1 virus) MHYV (mouse
Reo 3 (reovirus type 3) hepatitis virus)
(Marshall, 24 mo) (Marshall, 24 mo)

Poly (polyoma virus)
(Marshall, 24 mo)

Ectro (infectious ectromelia)
(Marshall, 24 mo)

II. Results

Results are presented in Table O1.
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TABLE Ol. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS IN THE TWO-YEAR GAVAGE
STUDIES OF TRICHLOROETHYLENE (a)

No. of Positive Serologic
Interval (months) Animals Reaction for
ACI
18 10/10 PVM
1/10 KRV
10/10 Sendai
8/10 RCV
August
6 7/10 PVM
9/10 RCV
18 7/10 PVM
Marshall
18 9/9 PVM
9/9 Sendai
9/9 RCV
24 9/9 PVM
8/9 Sendai
39 RCV
Osbhorne-Mendel
12 - None positive

(a) Blood samples were taken from sentinel animals at 6, 12, and 18 months after the start of dosing and from the vehicle control
animals just before they were killed; samples were sent to Microbiological Associates (Bethesda, MD) for determination of
antibody titers.
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TABLE P1. SURVIVAL AND MEAN BODY WEIGHTS OF ACI RATS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF TRICHLOROETHYLENE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial Final Change to Vehicle Controls
(mg/kg) (percent)
MALE
0 10/10 46 258 +212 -
125 10/10 67 257 +190 99.6
250 10/10 57 243 +186 94.2
500 10/10 55 252 +197 97.7
1,000 10/10 52 234 +182 90.7
2,000 10/10 52 213 +161 82.6
FEMALE
0 10/10 45 174 +129 -
62.5 10/10 63 173 +110 99.4
125 10/10 51 165 +114 94.8
250 10/10 51 172 +121 98.9
500 10/10 45 160 +115 92.0
1,000 10/10 37 162 +125 93.1

(a) Number surviving/number in group

TABLE P2, SURVIVAL AND MEAN BODY WEIGHTS OF AUGUST RATS IN THE THIRTEEN-WEEK
GAVAGE STUDIES OF TRICHLOROETHYLENE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial Final Change to Vehicle Controls
(mg/kg) (percent)
MALE
0 10/10 79 338 +259 -
125 10/10 88 342 +254 101.2
250 10/10 94 327 +233 96.7
500 10/10 91 324 +233 95.9
1,000 10/10 94 324 +230 95.9
2,000 7/10 81 286 +205 84.6
FEMALE
0 10/10 78 207 +129 --
62.5 10/10 80 210 +130 1014
125 10/10 82 208 +126 100.5
250 10/10 78 208 +130 100.5
500 10/10 76 204 +128 98.6
1,000 10/10 73 192 +119 92.8

(a) Number surviving/number in group
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TABLE P3. SURVIVAL AND MEAN BODY WEIGHTS OF MARSHALL RATS IN THE THIRTEEN-WEEK

GAVAGE STUDIES OF TRICHLOROETHYLENE

Mean Body Weights (grams)

Final Weight Relative

Dose Survival (a) Initial Final Change to Vehicle Controls
(mg/kg) (percent)
MALE
0 10/10 112 247 +135 -
268 10/10 140 255 +115 103.2
308 10/10 134 259 +125 104.9
495 10/10 118 249 +131 100.8
932 10/10 111 232 +121 93.9
1,834 10/10 128 217 +89 879
FEMALE
0 10/10 95 171 +76 -
134 10/10 114 173 +59 101.2
153 10/10 109 176 +67 102.9
248 10/10 108 175 +67 102.3
466 10/10 96 166 +70 97.1
918 10/10 94 164 +70 95.9

(a) Number surviving/number in group
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APPENDIX Q. AUDIT SUMMARY

The experimental data, documents, and pathology materials for the NTP Technical Report on the
2-year toxicology and carcinogenesis studies of trichloroethylene administered by gavage in corn oil
to ACI, August, Marshall, and Osborne-Mendel rats were examined for completeness, consistency,
and accuracy. These studies, initiated by the National Cancer Institute under a prime contract to
Tracor Jitco, Inc., were conducted at the Papanicolaou Cancer Research Institute, Miami, Florida, be-
tween December 1978 and November 1981. The experiments were started before the NTP required
compliance with Good Laboratory Practice (GLP) regulations of the Food and Drug Administration
(implemented by the NTP October 1, 1981). The following three contractors conducted the audits:

(1) Immuquest Laboratories, Inc., Rockville, Maryland: Toxicology and pathology data for studies in
ACI and August rats (October through November 1983) and chemistry data for all studies (November
1983). Personnel conducting the audits were Pamela Errico, M.A.; Caroline Reese; Karen Witkin,
Ph.D.; and Ronald Schueler, D.V.M.

(2) Argus Research Laboratories, Inc., Horsham, Pennsylvania: Toxicology and pathology data for
studies in Marshall rats (March 1984). Personnel conducting the audit were Jane Goeke, Ph.D., and

F.Garner, D.V.M.

(3) Clement Associates, Inc., Washington, DC: Pathology data for studies conducted in Osborne-
Mendel rats (March 1984). The audit was conducted by Miriam Anver, D.V.M., Ph.D. The toxicology
portion of the studies in Osborne-Mendel rats was not audited.

The audit reports are on file at the National Institute of Environmental Health Sciences, Research
Triangle Park, North Carolina. The audits included a review of:

(1) Inlife toxicology data for 5%-10% of the study animals.

(2) All records concerning dosing, clinical signs, and mortality of study animals.

(3) All Individual Animal Data Records to examine for correspondence between necropsy obser-
vations and histologic findings.

(4) Wet tissues from a random 10% sample of the study animals to verify animal identification
and to examine for untrimmed masses.

(5) All slides and blocks of tissue from both sexes of all strains in the high dose and vehicle con-
trol groups to examine for proper match and inventory.

(6) All available analytical chemistry and dose mixture data.

The audit of the inlife phase of these studies, which were conducted before implementation of GLP re-
quirements, identified a number of omissions in study documentation. These included: (1) absence of
complete study protocol, (2) absence of animal breeding and husbandry records, and (3) absence of
environmental condition records. The clinical observation records showed inconsistent recording of
palpable masses and other clinical signs, missing or incorrectly recorded body weights, and occasional
discrepancies between mortality and clinical records which, taken collectively, leave open the
possibility that sorne animals may have been misidentified during the studies. The records also
documented clinical observation of toxicity associated with administration of doses. In addition,
there were incidents recorded where malfunctions in automated watering systems resulted in
flooding of animal cages.

The contract governing the conduct of these studies did not require the retention of animal carcasses
containing individual animal identifying markers; however, examination of the residual, forma-
lin-fixed tissues (wet tissues) revealed that ears but not feet for most animals had been preserved.
Ears contained the first two digits of the three- and four-digit identification numbers used. Review of
the wet tissues for 240 rats showed that 237 of them had an ear punch that matched the bag label.
The slide/block audit showed good match up, but sections taken from a number of blocks appeared to
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APPENDIX Q. AUDIT SUMMARY

be incomplete (i.e., the blocks did not always have corresponding full-face sections). Instances of gross
observations without corresponding microscopic diagnoses and untrimmed potential lesions in wet
tissues which were detected by the audit were reviewed by NTP staff and were either resolved satis-
factorily or believed to have no impact on interpretation of the study results.

Original records documenting the chemical analyses performed by the study laboratory were not
available to fully validate the chemistry portion of the studies. Those records that were available in-
dicated that samples taken from seven chemical/vehicle preparations were shipped to Midwest Re-
search Institute (MRI) for analysis. The analyses performed by MRI were well documented and
showed good agreement with those reported by the study laboratory. The bulk chemical purity was
documented by the MRI records. Audit of the study laboratory’s chemical use log indicated that dose
preparation calculations were valid and that sufficient chemical was available for the conduct of the
studies. Comparison of the chemical use log with the dose preparation log showed that the amount of
chemical used matched the amount checked out.

These studies were not required to be ¢onducted under GLP standards. Nevertheless, retrospective
audit of the available documents and materials shows that recordkeeping was less than adequate to
fully document all of the procedures followed and the original data generated. The Tracor Jitco State-
ment of Work, applicable under the terms of the contract governing this study, is presumed to have
been followed in lieu of a formal study protocol and system for documenting procedures actually fol-
lowed. The most significant audit findings from review of the existing study records and data in-
volved inconsistent recording of inlife records of clinical observations and palpable masses and the ab-
sence of complete carcass identification information in wet tissues. Thus, the possibility that some
animals may have been mixed up during the conduct of the studies cannot be excluded. Because of
the characteristic kidney lesions produced by trichloroethylene, it is unlikely that dosed and vehicle
control animals were confused. It is recognized, however, that total confidence cannot be placed in the
differentiation of all high dose from low dose animals. Incidents of misdosing (animals dosed twice in
1 day or given incorrect doses) were reported. Tissue accountability for the kidney was generally
adequate. Despite incomplete chemistry records, the original data that are available indicate that
animals were dosed with trichloroethylene and that dose mixtures were prepared properly.

The NIEHS/NTP concludes that the incomplete documentation for these studies reveals certain gaps
and inconsistencies that have been considered in the interpretations given in the Technical Report.
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