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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 chemically induced
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 dissemi-
nation of toxicological information to the public and scientific communities
and to the research and regulatory agencies.

The NTP is comprised of four charter DHHS agencies: the National
Cancer Institute, National Institutes of Health; the National Institute of
Environmental Health Sciences, National Institutes of Health; the National
Center for Toxicological Research, Food and Drug Administration; and
the National Institute for Occupational Safety and Health, Centers for
Disease Control. In July 1981, the Carcinogenesis Bioassay Testing Pro-
gram, NCI, was transferred to the NIEHS.
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NOTE TO THE READER

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

This study was initiated by the National Cancer Institute’s Carcinogenesis Testing Program, now
part of the National Institute of Environmental Health Sciences, National Toxicology Program.

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

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

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

Single copies of this carcinogenesis bioassay 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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CARCINOGENESIS
STUDIES OF 1,1,1,2-TETRACHOLOROETHANE

Cl H
||
Cl——C—C—Cl
||
ctl H

1,1,1,2-TETRACHLOROETHANE

CAS NO. 630-20-6
CoHoClg  Mol. Wt. 167.83

ABSTRACT

Carcinogenesis studies of technical grade 1,1,1,2-tetrachloroethane (>>999% pure) were conducted by
administering the test chemical in corn oil by gavage to groups of 50 male and 50 female F344/N rats at
doses of 125 or 250 mg/ kg body weight and to groups of 50 male and 50 female B6C3F| mice at doses of
250 or 500 mg/kg. Doses were administered five times per week for 103 weeks. Due to chemically-
induced toxicity, high-dose mice received the chemical for only 65 weeks. Groups of 50 rats and 50 mice
of each sex received corn oil by gavage on the same dosing schedule and served as vehicle controls.

The chemical produced cumulative toxic effects with signs of central nervous system involvement
from week 44 forward in the chronic study, resulting in significantly lower survival of high-dose male
rats (P=0.001), and possibly decreasing the incidence of late-developing tumors in this group. Mean
body weights of dosed and control rats of each sex were similar, Fourteen control, 10 low-dose, and 3
high-dose male rats and 2 control, 5 low-dose, and 8 high-dose female rats were killed accidentally
during the study; of these, 11 control and 7 low-dose males died apparently from heat stress during week
62 as a result of a 6-hour elevated temperature (>>34°C) in the animal room.

Neither hepatocellular neoplastic nodules alone nor hepatocellular carcinomas alone occurred in
statistically significant incidences in male rats, but the combined incidence of male rats with either
hepatocellular neoplastic nodules or carcinomas occurred with a statistically significant positive trend
(P<0.05) in the life table test (controls, 0/49, 0%; low-dose, 1/49, 29%; high-dose, 3/48, 6%). A single
hepatocellular carcinoma occurred in the high-dose group. The combined incidence of liver tumors in
the high-dose males (3/48, 6%) did not greatly exceed the historical incidences of liver tumors in groups
of vehicle controls in other studies at this laboratory (5/243, 2.1%; range 09%-49%). However, reduced
survival of the high-dose group in the present study may have reduced the sensitivity of this bioassay for
detecting liver tumors. Mineralization of the kidney increased in a dose-related fashion in the male rats
(12/48, 19/50, 26/48).

- Fibroadenomas in the mammary gland of female rats occurred with a statistically significant
(P<0.05) increased incidence in the low-dose group as compared with the controls (6/49, 15/49, 7/46).
The incidence in the high-dose group was not different than that in the controls.

The combined incidence of adenomas, adenocarcinomas, and carcinomas in the pituitary gland of
female rats showed a statistically significant (P <0.05) negative trend and the incidence in the high-
dose group was significantly (P <0.05) less than that in the controls (18/39, 16/45, 7/42).
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Mean body weight of high-dose mice was less than that of controls after week 20 in males and after
week 40 in females. Clinical signs of central nervous system toxicity occurred at week 51 in both sexes of
high-dose mice and by week 66 they were dead or moribund and were killed. Survival of low-dose
females was also significantly (P <0.05) less than that of controls.

The maximum tolerated dose was exceeded in high-dose mice. Inflammation, necrosis, fatty meta-
morphosis, and hepatocytomegaly were observed in increased incidences in the livers of high-dose male
and female mice. The major neoplastic histopathological effects occurred in the liver, where dose-related
statistically significant (P<0.05) increases in the incidence of hepatocellular adenomas occurred in both
male and female mice: vehicle controls, low-, and high-dose male mice had rates of 13%:(6/48), 30%
(14/46), and 429% (21/50); corresponding percentages in female mice were 8% (4/49), 17% (8/46), and
509 (24/48). Evidence for the association between 1,1,1,2-tetrachloroethane and development of hepa-
tocellular carcinomas in mice was limited because of poor survival in the high-dose groups. Neverthe-
less, there was an increased incidence of hepatocellular carcinomas in female mice despite the reduced
survival in the dosed groups (controls, 1/49, 2%,; low-dose, 5/46, 119%; high-dose, 6/48, 13%). There was
no clear effect in male mice.

Under the conditions of these studies, 1,1,1,2-tetracholoroethane was not demonstrated to be
carcinogenic in F344/N rats, although the observed increase in the proportion of male rats with liver
tumors may have been associated with the administration of I,1,1,2-tetrachloroethane; accidental
killing of 27 male and 15 female rats reduced the sensitivity of this bioassay for detecting a carcinogenic
response, 1,1,1,2-Tetrachloroethane was carcinogenic for B6C3F; mice, causing an increased propor-
tion of female mice with hepatocellular carcinomas and an increased proportion of male and female
mice with hepatocellular adenomas; the decreased survival in high-dose male and female mice com-
promised the ability of this bioassay to further determine the presence or absence of a carcinogenic
effect and gave clear evidence that these doses were toxic.
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SUMMARY OF PEER REVIEW COMMENTS ON THE
CARCINOGENESIS STUDIES OF
1,1,1,2-TETRACHLOROETHANE

On 16 December 1981 this report underwent peer review by the National Toxicology Program Board
of Scientific Counselors’ Technical Reports Review Subcommittee and associated Panel of Experts.
The review meeting began at 9:00 a.m. in Conference Room A, Landow Building, 7910 Woodmont
Avenue, Bethesda, Maryland.

Dr. Harper, a principal reviewer for the technical report on 1,1,1,2-tetrachloroethane, stated that the
conduct of the studies in rats was less than adequate due to the deaths of 42 rats either from elevated
room temperature or by gavage error. However, considering the positive trend for the combined
incidences of hepatocellular nodules and carcinomas in male rats, he thought the evidence did not
support the conclusion that 1,1,1,2-tetrachloroethane was not carcinogenic. The experimental design in
mice was considered questionable because the maximum tolerated dose (MTD) was exceeded and none
of the high-dose mice survived beyond 65 weeks. Nonetheless, he agreed with the report conclusion that
1,1,1,2-tetrachloroethane was carcinogenic for mice. Dr. Harper also noted an increased incidence of
mineralization of the kidney in rats which should be highlighted.

As a second principal reviewer, Dr. Vesselinovitch commented on the high dose levels being in excess
of the MTD as evidenced by reduction of survival in male rats and in mice of both sexes; a situation he
felt might preclude the use of high-dose endpoints in assessing potential carcinogenicity. Because of
possible ‘metabolic overload,’ it was difficult to say whether or not observed tumor responses were
factual or spurious. However, he generally agreed that there was an apparent enhancing effect of the
chemical upon development of neoplastic nodules of the liver in male rats and fibroadenomas of the
mammary gland in female rats, an effect he described as being “tumorigenic,” i.e., indirect evidence of
carcinogenicity. He concluded that 1,1,1,2-tetrachloroethane was causally associated with development
of hepatocellular carcinomas in female mice and of hepatocellular adenomas in male and female mice.

Dr. Swenberg stated that in a study in which the high dose clearly exceeds the MTD, the low dose
becomes essentially an MTD, and a negative result for this one dose should mean a negative study since
-extrapolations above this dose are inappropriate. Because central nervous system toxicity was an
apparent major cause of death in both species, more discussion of this toxicity should be considered,
especially in the pathology section. There was discussion about the appropriateness of life table analysis
for assessing significance of liver tumors in mice since the tumors apparently are not the cause of death.

As a third principal reviewer, Dr. Breslow voiced two major criticisms: the statistical power of the
bioassay in rats was reduced to an unspecified degree by the high rates of accidental and toxic deaths to
the extent that fewer than 60 percent of the animals in any dose group were available for terminal
sacrifice. This renders the possibility that the assay in rats may have been inadequate to determine the
presence or absence of a carcinogenic response. Secondly, there was nonuniform distribution among rat
groups of deaths from “heat stress,” which seemed to relate to cage position in the animal room. This
raises a general question of how to measure and adequately account for cage and position effects in-
NTP carcinogenesis studies. With regard to the conclusions, Dr. Breslow said that in spite of reduced
survival in the high-dose group, female mice displayed clear evidence of a dose-related increase in
hepatocellular carcinoma.

Dr. Harper moved that the technical report on 1,1,1,2-tetrachloroethane be accepted with the agreed
upon modifications. Dr. Swenberg seconded the motion and the report was approved unanimously by
the Peer Review Panel.
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I. INTRODUCTION

Ci
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1,1,1,2-TETRACHLOROETHANE

CAS NO. 630-20-6
Mol. Wt. 167.83

C2H2C|4

1,1,1,2-Tetrachloroethane is used as a chemical
intermediate in the production of trichloroethyl-
ene and tetrachloroethylene. It has been found as
a trace contaminant in these two compounds and
has been identified in drinking water (Kirk-
Othmer, 1979; NCI, 1976; Truhaut et al., 1974).
Specific production figures for 1,1,1,2-tetrachlo-
roethane are not available (USITC, 1980).

The following oral LDsy values have been
reported (Truhaut et al., 1974) for rats and mice:
male Wistar rats, 670+70 mg/kg; female Wistar
rats, 780£100 mg/kg; male Swiss-Webster mice,
1,500+80 mg/kg.

Hepatotoxic effects such as microvacuoliza-
tion and centrilobular necrosis have been observed
in Wistar rats administered 0.3 g/kg 1,1,1,2-
tetrachloroethane by gavage, five times per week,
for 10 months (Truhaut et al., 1974). Sixty per-
cent of the dose administered was expired
unchanged, and the rest was primarily metabo-
lized to a conjugated glucuronic acid derivative
of trichloroethanol (219%) or trichloroacetic acid
(10%) and excreted in the urine. In parallel stu-
dies in rabbits, 229% of orally administered
1,1,1,2-tetrachloroethane (0.5 g/ kg) was excreted
in the urine as a trichloroethanol derivative and
less than 19 as trichloroacetic acid. In guinea

1,1,1,2-Tetrachloroethane
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pigs, 30% of a 0.3 g/ kg dose was excreted in the
urine as a derivative of trichloroethanol and 0.4%
as trichloroacetic acid (Truhaut and Lich, 1973).
When 1.2-2.0 g/ kg 1,1,1,2-tetrachloroethane was
administered to female NMRI mice by subcu-
taneous injection, 21%-62% was expired
unchanged, 179%-49% was excreted as trichloro-
ethanol or its glucuronide conjugate, and 19%-7%
was excreted as trichloroacetic acid (Yllner,
1971a). Trichloroethanol and trichloroacetic acid
were also identified as urinary metabolites when
Wistar rats were administered 1,1,1,2-tetrachloro-
ethane by inhalation or subcutaneous injection
(Ikeda and Ohtsuji, 1972).

1,1,1,2-Tetrachloroethane was not mutagenic,
with or without exogenous metabolic activation
provided by liver S-9 preparations, in Salmonella
typhimurium TA 98, TA 100, TA 1535, TA 1537,
or TA 1538 (Simmon et al., 1977).

A related chemical (1,1,2,2-tetrachloroethane)

caused hepatocellular carcinomas in B6C3F; mice
(NCI, 1978b; 1ARC, 1979).

1,1,1,2-Tetrachloroethane was tested by the
carcinogenesis bioassay program as one of a ser-
ies of chlorinated ethanes and because of its iden-
tification in drinking water in the United States
and the lack of data on its long-term effects.
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II. MATERIALS AND METHODS: CHEMICAL ANALYSES

CHEMICAL ANALYSES

The 1,1,1,2-tetrachloroethane used in these
studies was obtained from Aldrich Chemical
Company (Milwaukee, WI) in two lots: Lot No.
102957 (used for prechronic studies and the first
4 months of the chronic studies) and Lot No.
KB081977 (used for the final 20 months of the
chronic studies). Both lots were stored at -20°C.

Results of elemental analyses of both lots
agreed with the theoretical values, and infrared
and nuclear magnetic resonance spectra were
consistent with the spectra in the literature
(Appendixes E and F) and with the structure.
Analysis by vapor-phase chromatography revealed
impurities totaling <0.6% of the area of the
major peak in Lot No. 102957 in one system and
12 impurities totaling less than 0.3% of the area
of the major peak in a second system. Four of
these impurities were identified by gas chromato-
graphy/mass spectrometry and quantitated by
gas chromatography against standard solutions:
acetone (0.05%), tetrachloroethylene (0.04%), tri-
chloroethylene (0.06%), and pentachloroethane
(0.15%). 1,2-Dichloroethane, 1,1,2-trichloro-
ethane, and 1,1,2,2-tetrachloroethane were each
not present at concentrations greater than 0.01%.

In Lot No. KB081977 only, two impurities
totaling 0.07% of the area of the major peak were
detected by system 1 (vapor-phase chromato-
graphy). In the second vapor-phase chromato-
graphy system, only two impurities totaling 0.08%
of the area of the major peak were detected. The
following impurites were identified through vapor-
phase chromatography/mass spectrometry and
then quantitated by vapor-phase chromatography

against standard solutions: trichloroethylene and
a hydrocarbon similar in structure to 2,6-di-
methylundecane (not quantitated), tetrachloro-
ethylene (0.06%), 1,1,2,2-tetrachloroethane
(<0.01%), and pentachloroethane (0.05%). Lot
No. KB081977 did not contain acetone, 1,2-
dichloroethane, or 1,1,2-trichloroethane at levels
greater than 0.01%.

Each lot of the bulk chemical at Gulf South
Research Institute was stored at -20°C to ensure
stability. To determine if degradation was tak-
ing place, Gulf South Research Institute reana-
lyzed each batch periodically throughout the
study by infrared spectroscopy and vapor-phase
chromatography (Appendix E, System 2) and by
titration for acidic components. No evidence of
degradation was found. Levels of acidic compo-
nents, pentachloroethane, and tetrachloroethyl-
ene remained the same throughout the study.

The chemicals used in these studies were ana-
lyzed by the Midwest Research Institute, 425
Volker Blvd., Kansas City, Missouri 64110. Rea-
nalysis of the bulk chemical and analysis of
chemical/ vehicle mixtures were conducted at
South Research Institute.

Midwest Research Institute determined that
1,1,1,2-tetrachloroethane/corn oil solutions were
stable for at least 7 days at room temperature
(Appendix G). Once formulated, solutions were
stored for only 7 days at 4°C. Results of analysis
of the 50 mg/ml level, which was used to prepare
the other dose levels, indicate that all formula-
tions analyzed conformed to specifications
(Appendix H).

PRECHRONIC STUDIES

Single-Dose Study

Groups of five F344/N rats and B6C3F| mice
of each sex were administered single doses of
1,1,1,2-tetrachloroethane (0, 10, 100, 500, 1,000,
or 5,000 mg/kg) in corn oil by gavage. Animals
were observed daily for mortality. Necropsies
were performed on all animals. Further details of
the study are presented in Table 1.

1,1,1,2-Tetrachloroethane
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Fourteen-Day Study

Groups of five rats and mice of each sex were
administered 1,1,1,2-tetrachloroethane (0, 10, 50,
100, 500, or 1,000 mg/kg) in corn oil by gavage
for 14 consecutive days (Table 1). Animals were
observed daily for mortality and were weighed
on the first day of the study and on day 14.
Necropsies were performed on all animals.



II. MATERIALS AND METHODS: PRECHRONIC STUDIES

Thirteen-Week Study

Thirteen-week studies were conducted to eval-
uate the cumulative toxicity of 1,1,1,2-tetrachloro-
ethane and to determine the doses to be used in
the chronic studies.

Groups of 10 rats and mice of each sex were
administered 1,1,1,2-tetrachloroethane (0, 5, 10,
50, 100, or 500 mg/kg) in corn oil by gavage §
days per week for 13 weeks. Animals were
checked daily for mortality and signs of morbid-
ity. Those animals judged moribund were killed
and necropsied. Each animal was given a clinical
examination weekly, including palpation for tissue
masses or swelling. Body weight data were col-
lected weekly by cage. At the end of the 91-day
study, survivors were killed with carbon dioxide.
Necropsies were performed on all animals not

autolyzed or cannibalized. Thus, the number of
animals from which particular organs or tissues
were examined microscopically varies and does
not necessarily represent the number of animals
that were placed on study in each group. The
following specimens were examined for control
and high-dose groups: gross lesions, tissue masses,
abnormal lymph nodes, skin, mandibular lymph
nodes, mammary gland (female mice), salivary
gland, bone marrow, trachea, lungs and bronchi,
heart, thyroid, parathyroid, esophagus, stomach,
duodenum, colon, mesenteric lymph nodes, liver,
gallbladder (mice), pancreas, spleen, kidneys,
adrenals, urinary bladder, seminal vesicles/ pros-
tate/testes or ovaries/uterus, brain, and pitui-
tary. Tissues were preserved in 109% neutral buf-
fered formalin, embedded in paraffin, sectioned,
and stained with hematoxylin and eosin.

CHRONIC STUDY

Groups of 50 rats of each sex were adminis-
tered 125 or 250 mg/kg 1,1,1,2-tetrachloroethane
in corn oil by gavage 5 days per week for 103
weeks. Groups of 50 mice of each sex received
250 or 500 mg/kg 1,1,1,2-tetrachloroethane on
the same schedule. Groups of 50 rats and 50 mice
of each sex received corn oil only and served as
vehicle controls (Table 1).

Control and dosed groups were of the same
strain, sex, and age range and were from the
same source and shipment. All animals were
housed in the same room, and no other chemicals
were on test in that room. All aspects of animal
care and maintenance were similar. Animals
were randomized to control and dosed groups as
described in Table 1. Chronic studies for rats and
mice began in November 1977.

Clinical Examinations and Pathology

All animals were observed twice daily for signs
of morbidity and mortality. Clinical signs and
body weights by cage were recorded every 4
weeks. The mean body weight of each group was
calculated by dividing the total weight of the
group by the number of surviving animals in the
group. Moribund animals and animals that sur-
vived to the end of the bioassay were killed with
carbon dioxide and necropsied.
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Necropsies were performed on all animals not
autolyzed or cannibalized. Thus, the number of
animals from which particular organs or tissues
were examined microscopically varies and is not
necessarily equal to the number of animals that
were placed on study in each group.

Examinations for grossly visible lesions were
performed on major tissues and organs. Tissues
were preserved in 10% neutral buffered formalin,
embedded in paraffin, sectioned, and stained
with hematoxylin and eosin. The following were
examined microscopically: tissue masses, ab-
normal lymph nodes, skin, mandibular lymph
nodes, mammary gland, salivary gland, thigh
muscle, bone marrow, femur, thymus, trachea,
lungs and bronchi, heart, thyroid, parathyroid,
esophagus, stomach, duodenum, jejunum, ileum,
colon, mesentric lymph nodes, liver, gallbladder
{mice), pancreas, spleen, kidneys, adrenals, uri-
nary bladder, seminal vesicles/ prostate/testes or
ovaries/uterus, brain, and pituitary.

The classification of neoplastic nodules was
done according to the recommendations of Squire
and Levitt (1975) and the National Academy of
Sciences (1980). When the pathology examina-
tion was completed, the slides, individual animal
data records, and summary tables were sent to an
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II. MATERIALS AND METHODS: CHRONIC STUDIES

independent quality assurance laboratory. Indi-
vidual animal records and tables were compared
for accuracy, slides and tissue counts were veri-
fied, and histotechniques were evaluated. All
tumor diagnoses, all target tissues, and all tissues
from a randomly selected 10 percent of the ani-
mals were evaluated by an experienced patholo-
gist of rodents. Slides of all target tissues and
those on which the original and quality assurance
pathologist disagreed were submitted to the
Chairperson of the Pathology Working Group
(PWG) for evaluation. Representative slides
selected by the PWG Chairperson were reviewed
in the blind by the PWG’s members, expert in
rodent pathology, who reached a consensus and
compared their findings with the original diag-
noses. When conflicts were found, the PWG sent
the appropriate slides and their comments to the
original pathologist for review. (This procedure
has been described, in part, by Maronpot, R.R.
and Boorman, G.A., in press). The final diagno-
sis represents a consensus of contractor patholo-
gists and the NTP Pathology Working Group.

Data Recording and Statistical Methods

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

Probabilities of survival were estimated by the
product-limit procedure of Kaplan and Meier
(1958) and are presented in this report in the
form of graphs. Animals were statistically cen-
sored as of the time that they died of other than
natural causes or were found to be missing;
animals dying from natural causes were not sta-
tistically censored. Statistical analyses for a pos-
sible dose-related effect on survival used the
method of Cox (1972) for testing two groups for
equality and Tarone’s (1975) extensions of Cox’s
methods for testing for a dose-related trend.

The incidence of neoplastic or nonneoplastic
lesions has been given as the ratio of the number
of animals bearing such lesions at a specific ana-
tomic site to the number of animals in which that
site was examined. In most instances, the denom-
inators included only those animals for which
that site was examined histologically. However,
when macroscopic examination was required to
detect lesions (e.g., skin or mammary tumors)
prior to histologic sampling, or when lesions

1,1,1,2-Tetrachloroethane
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could have appeared at multiple sites (e.g., lym-
phomas), the denominators consist of the num-
bers of animals necropsied.

For the statistical analysis of tumor incidence
data, two different methods of adjusting for
intercurrent mortality were employed. Each used
the classical methods for combining contingency
tables developed by Mantel and Haenszel (1959).
Tests of significance included pairwise compari-
sons of high- and low-dose groups with controls
and tests for overall dose-response trends. The
first method of analysis assumed that all tumors
of a given type observed in animals dying before
the end of the study were “fatal”; i.e., they either
directly or indirectly caused the death of the
animal. According to this approach, the propor-
tions of tumor-bearing animals in the dosed and
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
combined by the Mantel-Haenszel method to
obtain an overall P-value. This method of adjust-
ing for intercurrent mortality is the life table
method of Cox (1972) and Tarone (1975).

The second method of analysis assumed that
all tumors of a given type observed in animals
dying before the end of the study were “inciden-
tal”; i.e., they were merely observed at autopsy in
animals dying of an unrelated cause. According
to this approach, the proportions of animals
found to have tumors in dosed and control
groups were compared in each of five time inter-
vals: 0-52 weeks, 53-78 weeks, 79-92 weeks, week
93 to the week before the terminal kill, and the
terminal kill period. The denominator of these
proportions was the number of animals actually
autopsied during the time interval. The individ-
ual time interval comparisons were then com-
bined by the previously described methods to
obtain a single overall result. (See Peto et al.,
1980, for the computational details for both
methods.)

In addition to these tests, one other set of sta-
tistical analyses was carried out and reported in
the tables analyzing primary tumors: the Fisher’s
exact test for pairwise comparisons and the
Cochran-Armitage linear trend test for dose-
response trends (Armitage, 1971; Gart et al,,
1979). The tests were based on the overall pro-
portion of tumor-bearing animals. All reported P
values are one-sided.
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For studies in which there is little effect of
compound administration on survival, the resuits
of the three alternative analyses will generally be
similar. When differing results are obtained by
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the three methods, the final interpretation of the
data will depend on the extent to which the
tumor under consideration is regarded as being
the cause of death.
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS

Single-Dose Study

14-Day Study

13-Week Study

Chronic Study (a)

Experimental Design

Size of Test Groups

Doses

Duration of Dosing

Type and Frequency
of Observation

Necropsy and Histo-
logical Examination

Animals and Animal
Maintenance

Species

Animal Source

Time Held Before
Start of Test

5 males and 5 females of
each species

0, 10, 100, 500, 1,000, or
5,000 mg/kg 1,1,1,2-
Tetrachloroethane in corn oil
(LouAna Brand,

LouAna Co., Opelousas, LA)
by gavage

Single Dose

Observed daily for mortality;
weighed at days 1 and 14

Necropsy of all animals

F344/N rats; B6C3F| mice

Frederick Cancer Research
Center, Frederick, MD

7 days

Same as single-dose study
each species

0, 10, 50, 100, 500, or 1,000

mg/kg 1,1,1,2-Tetrachloroethane

in corn oil

(LouAna Brand,

LouAna Co., Opelousas, LA)
by gavage

14 consecutive days

Same as single-dose study

Same as single-dose study

F344/N rats; B6C3F| mice

Same as single-dose study

Rats: 9 days; mice: 26 days

10 males and 10 females of
each species

0, 5, 10, 50, 100, or 500

mg/kg 1,1,1,2-Tetrachloroethane

in corn oil

(LouAna Brand,

LouAna Co., Opelousas, LA)
by gavage

5 days per week for 13 weeks

Observed daily, weighed weekly

Same as single-dose study (b)

F344/N rats; B6C3F; mice

Same as single-dose study

14 days

50 males and 50 females of
each species

Rats: 0, 125, or 250 mg/kg
1,1,1,2-Tetrachloroethane

in corn oil (LouAna Brand,
LouAna Co., Opelousas, LA)
by gavage (5 ml/kg)

Mice: 0, 250, or 500 mg/kg
1,1,1,2-Tetrachloroethane

in corn oil

(LouAna Brand, LouAna Co.,
Opelousas, LA) by gavage
(10 ml/kg)

5 days per week for 103
weeks (high-dose mice, 65
weeks)

Observed twice daily,
weighed monthly

All animals were examined
histologically

F344/N rats; B6C3F; mice

Charles River Breeding
Laboratories,
Wilmington, MA

19 days



1T

QUEBYIIROIOYIBND | -Z [ 1]

TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued)

Single-Dose Study

14-Day Study

13-Week Study

Chronic Study (a)

Age When Placed On
Study

Method of Animal
Distribution

Feed

Bedding

Water

Cages

Animals Per Cage

Cage Fiiters

Animal Room
Environment

4-5 weeks

Randomized using a table of
random numbers

Wayne Lab Chow®, Allied
Mills, (Chicago, IL)
available ad libitum

Absorb-Dri® heat-treated
hardwood chips, Lab Products,
Inc., Garfield, NJ

City tap water in bottles

Rats: wire mesh, Hoeltge Co.,
Cincinnati, OH

Mice: polypropylene, Lab
Products, Inc., Garfield, NJ

Rats: 1 per cage; mice: 5 per
cage

Polyester filter bonnet,
Lab Products, Inc.,
Garfield, NJ

21°C + 2°; humidity
uncontrolled; 13 changes of
room air per hour; 10 hours of
fluorescent light

Rats: 5 weeks; mice: 7 weeks

Animals weighed and distributed
so that each dose group had
animals of approximately the
same average weight

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

5-6 weeks

Animals were assigned to cages
using a table of random
numbers. Cages were then
assigned to control and dosed
groups using another table of
random numbers

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

Same as single-dose study

Rats: 49 days old; mice:
55 days old

Same as 13-week study

Same as single-dose study

Same as single-dose study

Tap water, automatic
system, Edstrom Industries,
Waterford, W1

Polycarbonate suspended,
Lab Products, Inc.,
Garfield, NJ

5 per cage

Bonded spun fiberglass,
Lab Products, Inc.
Garfield, NJ

21°C £ 2°(c), humidity,
40%-70%; 10-12 changes of
room air per hour; 12
hours of fluorescent light
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TABLE 1. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS (Continued)

Single-Dose Study 14-Day Study 13-Week Study Chronic Study (a)
Chemical/ Vehicle
Mixture
Preparation 1,1,1,2-tetrachloroethane was Same as single-dose study Same as single-dose study High-dose prepared by
added to corn oil on a weight adding 1,1,1,2-tetra-
per volume basis chloroethane to corn oil
on a weight per volume
basis; low dose prepared
by diluting high-dose mix-
ture with corn oil
Maximum Storage Time — — 7 days 7 days
Storage Conditions — — 4°C 4°C

{a) Control and dosed animals were of the same strain, sex, and age range, and from the same source and shipment. All animals shared the same room, and all aspects of

animal care and maintenance were similar.

(b) The following tissues from animals receiving 500 mg/kg and animals in the vehicle control groups were evaluated microscopically: brain, adrenal, pituitary, thyroid,
parathyroid, esophagus, trachea, lymph node, liver, lung, kidney, spleen, salivary gland, heart, pancreas, testis/prostate, ovary/uterus, urinary bladder, stomach,

duodenum, colon, skin, bone marrow, gallbladder (mice), mammary tissue (female mice), and gross lesions, when observed.

{c) The air conditioning system failed once for 6 hours causing temperatures temporarily to exceed 34°C.
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PRECHRONIC STUDIES

Single-Dose Study males and 3/5 females administered 1,000 mg/k

0 . . g .g

All rats administered 5,000 mg/kg 1.1,1,2- died. No compound-related, gross pathologic
tetrachloroethane died (Table 2). One of five effects were observed.

TABLE 2. SURVIVAL OF RATS ADMINISTERED A SINGLE DOSE OF
1,1,1,2-TETRACHLOROETHANE BY GAVAGE

D Survival
ose
(mg/kg) Males Females
0 5/5 5/5
10 5/5 5/5
100 5/5 5/5
500 5/5 5/5
1,000 4/5 (a) 2/50)
5,000 0/5 (a) 0/5 (c)

(a) Deaths occurred on day 1.
(b) Deaths occurred on days 1, 2, and 4.
(¢) Four animals died on day 1 and one animal died on day 6.

Fourteen-Day Study

pared to controls was depressed 5-10% in males

Three of five males and 1/5 females adminis- and females administered 1000 mg/kg. No
tered 1,000 mg/kg and 1/5 females receiving 500 compound-related effects were observed at
mg/ kg died (Table 3). Final body weight com- necropsy.
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TABLE 3. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE FOR 14 DAYS

Mean Body Weight (grams)

Final Body Weight
Relative to

Dose Survival Controls (c)
mg/kg (aj Initial Final Change (b} (Percent)
Males
0 5/5 846+24 1474+ 5.0 +62.8 + 4.0
10 5/5 824+26 1446 + 3.8 +62.2 £ 3.7 -2
50 5/5 82.0+£28 143.2+58 +612+ 3.7 -3
100 5/5 87.0+ 3.1 1418 + 5.1 +54.8 + 5.3 -4
500 5/5 856125 146.2 + 4.6 +60.6 £ 3.0 -1
1,000 2/5 86.0 £ 1.0 1340 £ 4.0 +48.0 £ 5.0 -9
Females
0 5!5 75.0 £ 0.8 1124 +36 +374 £33
10 5/5 75.4+£0.9 176 +22 +42.2+29 +5
50 5/5 762+ 1.0 1120+ 25 +358+ 1.7 0
100 5/5 77.0£0.6 1148 + 1.4 +378+£ 1.0 +2
500 4/5 76.0 £ 0.9 116.0 £ 3.3 +40.0 £ 3.4 +3
1,000 4/5 76.0 £ 0.7 1055+ 44 +29.5+ 48 +6

(a) Number surviving/number initially in the group.

(h) Mean body weight changes of the survivors of the group % standard error of the mean.

(¢) Weight of the dosed group relative to that of the controls =
Weight (Dosed Group) — Weight (Control Group)

X 100

Weight (Control Group)

Thirteen-Week Study

Four rats died: one male and one female
administered 500 mg/kg, one female adminis-
tered 100 mg/kg, and one male vehicle control
(Table 4). Final body weight gain for males and
females receiving 500 mg/ kg was depressed 7-8%
compared to controls. Females administered 500

mg/ kg also exhibited loss of equilibrium. No
compound-related histopathologic effects were
detected.

Doses of 125 and 250 mg/kg 1,1,1,2-tetrachlo-
roethane, administered in corn oil by gavage five
times per week, were selected for rats on the
chronic study.

TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS OF RATS ADMINISTERED
1,1,12-TETRACHLOROETHANE BY GAVAGE FOR 13 WEEKS

Mean Body Weight (grams) (b)

Final Body Weight
Relative to

Dose Survival Controls (¢}
mg/kg (aj Initial Final Change (Percent)
Males
0 9/10 (d) 122 314 +192
5 10/10 117 308 +191 -2
10 10/10 120 325 +205 +4
50 10/10 120 323 +203 +3
100 10/10 118 318 +200 +1
500 9/10 (e) 115 292 +177 -7
Females
0 10/10 102 199 + 97
5 10/10 98 190 + 92 -5
10 10/10 93 188 + 95 -6
50 10/10 100 193 + 93 -3
100 9/10 (d) 97 186 + 89 -7
500 9/10 (f) 97 183 + 86 -8

(a) Number surviving/number per group.
(b} Measured as cage weights.

(¢) Weight of the dosed group relative to that of the controls =
Weight (Dosed Group) — Weight (Control Group)

Weight (Control Group)

(d) Death occurred at week 2.
(e) Death occurred at week 10.
(f) Death occurred at week 11.

25

X 100



III. RESULTS: RATS—CHRONIC STUDY

CHRONIC STUDY

Body Weights and Clinical Signs

Mean body weights of dosed and control rats
were comparable throughout the study (Figure 1
and Appendix I, Table I1). High-dose males and
females were often weak, inactive, and uncoordi-
nated following dosing during weeks 44-103.

Survival

Estimates of the probabilities of survival of
male and female rats administered 1,1,1,2-tetra-
chloroethane at the doses used in this bioassay,
and those of the control groups, are shown by the
Kaplan and Meier curves in Figure 2. Survival of
male rats in the high-dose group was significantly
reduced (P=0.001) when compared with that for
controls. No other significant differences in sur-
vival were observed between any groups of either
$ex.

In male rats, 29/50 (58%) of the controls,
25/50 (509%) of the low-dose group, and 21/50
(42%) of the high-dose group lived to the termi-

1,1,1,2-Tetrachloroethane

26

nation period of the study at 104 weeks. In
female rats, 29/50 (58%) of the controls, 27/50
(54%) of the low-dose group, and 24/ 50 (48%) of
the high-dose group lived to the termination
period of the study at 104 weeks. Fourteen con-
trol, 10 low-dose, and 3 high-dose males and 2
control, 5 low-dose, and 8 high-dose females
were accidentally killed during the study and
were censored from the statistical comparison of
survival (Figure 2). Of these animals, 11 control
males and 7 low-dose males died from heat stress
during week 62 of the study as a result of elevated
(>34°C) temperatures in the animal room. Gross
examination showed that the other animals that
died had the dose mixture in their lungs, indicat-
ing gavage error.

The terminal survival data given above include
one control female that died during the termina-
tion period. For statistical purposes, this animal
was considered to have been killed at the end of
the study.
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III. RESULTS: RATS—CHRONIC STUDY

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms in rats
are summarized in Appendix A, Tables Al and
A2; Tables A3 and A4 give the survival and
tumor status for each individual animal in the
male rat and female rat studies, respectively.
Findings on nonneoplastic lesions are summa-
rized in Appendix C, Tables Cl and C2. Tables 5
and 6 contain the statistical analyses of those
primary tumors that occurred with an incidence
of at least 5% in one of the three groups.

Liver: Neither neoplastic nodules alone nor
carcinomas alone occurred at statistically signifi-
cant incidences in male rats. The combined inci-
dence of neoplastic nodules and carcinomas in
male rats increased in relation to the dose (con-
trol, 0/49; low-dose, 1/49, 29%; high-dose, 3/48,
6%), but the results were statistically significant
only by the life table trend test (P=0.044). Neo-
plastic nodules did not appear in statistically sig-
nificant proportions in female rats (control, 1/48,
2%; low-dose, 0/49; high-dose, 2/44, 5%). The
nodules were composed of basophilic or eosino-
philic hepatocytes.

* Pituitary: A significant (P<<0.05) negative trend
was observed in the combined incidence of ade-
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nomas, adenocarcinomas, or carcinomas in
female rats (control, 18/39, 46%; low-dose, 16/45,
36%; high-dose, 7/42, 179%). The incidence in the
high-dose group was significantly less (P<<0.05)
than that in the control group. The incidences of
male rats with adenomas of the pituitary were
lower in the dosed groups than in the controls.
The incidence in the low-dose group was signifi-
cantly less (P<<0.05) than that in the controls.

Mammary Gland: The incidence of fibroade-
nomas in female rats was significantly increased
(P<0.05) in the low-dose group (15/49, 31%),
but the incidence in the high-dose group (7/46,
15%) was not significantly different from that in
the controls (6/49, 12%).

Kidney: Mineralization of the kidney occurred
in 12/48 (25%) of the control males, 19/50 (38%)
of the low-dose males, and 26/48 (54%) of the
high-dose males. The lesion was characterized by
multifocal deposits of basophilic material (prob-
ably calcium) and crystals in the tubules of the
papilla.

Lung: Pulmonary alveolar emphysema was
observed at the following incidences—control
males, 3/49 (6%); low-dose males, 11/50 (22%);
high-dose males, 6/46 (13%); control females,
5/49 (10%); low-dose females, 9/47 (19%); high-
dose females, 12/46 (26%).
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TABLE 5. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a)

Vehicle Low High
Control Daose Dose

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Tumor Rates

Overall (b) 3/49 (6%) 2/50 (4%) 3/46 (%)
Adjusted (c) 10.3% 8.0% 12.2%
Terminal (d) 3/29 (10%) 2/25 (8%) 2/21 (10%)
Statistical Tests (e)

Life Table P=0.452 P=0.568N P=0.529
Incidental Tumor Test P=0.456 P=0.568N P=0.534
Cochran-Armitage Trend,

Fisher Exact Tests P=0.559 P=0.490N P=0.631

Hematopoietic System: Leukemia
‘Tumor Rates

Overall 2/49 (4%) 3/50 (6%) 5/48 (10%)
Adjusted (¢) 5.99% 10.5% 13.9%
Terminal (d) 0/29 (0%) 1/25 (4%) 0/21 (0%)
Statistical Tests (e)

Life Table P=0.132 P=0.449 P=0.188
Incidental Tumor Test P=0.308 P=0.474 P=0.306
Cochran-Armitage Trend,

Fisher Exact Tests P=0.151 P=0.510 P=0.209

Hematopoietic System: Lymphoma or Leukemia
Tumor Rates

Overall (b) 2/49 (49%) 4/50 (8%) 5/48 (10%)
Adjusted (c) 5.9% 14.0% 13.9%
Terminal (d) 0/29 (0%) 1/25 (4%) 0/21 (0%)
Statistical Tests (e)

Life Table P=0.137 P=0.289 P=0.188
Incidental Tumor Test P=0.359 P=0.314 P=0.306
Cochran-Armitage Trend,

Fisher Exact Tests P=0.161 P=0.349 P=0.209

Liver: Neoplastic Nodule or Carcinoma
Tumor Rates

Overall (b) 0/49 (0%) 1149 (2%) 3/48 (6%)
Adjusted (c) 0.0% 3.3% 12.6%
Terminal (d) 0/29 (0%) 0/25 (0%) 2/21 (10%)
Statistical Tests (e)

Life Table P=0.044 P=0.494 P=0.084
Incidental Tumor Test P=0.093 P=0.536 P=0.125
Cochran-Armitage Trend,

Fisher Exact Tests P=0.058 P=0.500 P=0.117

Pituitary: Adenoma
Tumor Rates

Overall (b) 14/44 (32%) 6/49 (12%) 8/45 (18%)
Adjusted (¢) 46.0% 21.7% 29.6%
Terminal (d) 10/25 (409%) 5725 (20%) 4/21 (19%)
Statistical Tests (¢)

Life Table P=0.144N P=0.045N P=0.212N
Incidental Tumor Test P=0.062N P=0.019N P=0.122N
Cochran Armitage Trend,

Fisher Exact Tests P=0.066N P=0.020N P=0.099N
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TABLE 5. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued)

Vehicle Low High
Control Dose Dose
Adrenal: Pheochromocytoma
Tumor Rates
Overall (b) 2/46 (4%) 3/50 (69%) 0/47 (0%)
Adjusted (c) 7.7% 12.0% 0.0%
Terminal (d) 2/26 (8%) 3/25 (12%) 0/20 (0%)
Statistical Tests (e)
Life Table P=0.267N P=0.482 P=0.297N
Incidental Tumor Test P=0.267N P=0.482 P=0.297N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.194N P=0.540 P=0.242N

Adrenal: Pheochromocytoma or Malignant Pheochromocytoma
Tumor Rates

Overall (b) 3/46 (7%) 3/50 (6%) 0/47 (0%)
Adjusted (c¢) 11.5% 12.0% 0.0%
Terminal (d) 3/26 (12%) 3/25 (12%) 0/20 (0%)
Statistical Tests (e)

Life Table P=0.146N P=0.648 P=0.169N
Incidental Tumor Test P=0.146N P=0.648 P=0.169N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.095N P=0.62IN P=0.117N

Thyroid: C-Cell Adenoma
Tumor Rates

Overall (b) 3/42 (%) 2/48 (4%) 3/44 (7%)
Adjusted (¢) 11.5% 8.0% 14.3%
Terminal (d) 3726 (12%) 2/25 (8%) 3/21 (14%)
Statistical Tests (e)

Life Table P=0.490 P=0.518N P=0.562
Incidental Tumor Test P=0.490 P=0.518N P=0.562
Cochran-Armitage Trend,

Fisher Exact Tests P=0.568N P=0.436N P=0.639N

Thyroid: C-Cell Adenoma or Carcinoma
Tumor Rates

Overall (b) 4/42 (109%) 3/48 (6%) 3/44 (1%)
Adjusted (¢) 15.4% 12.0% 14.3%
Terminal (d) 4/26 (15%) 3/25 (12%) 3/21 (14%)
Statistical Tests (e)

Life Table P=0.532N P=0.522N P=0.619N
Incidental Tumor Test P=0.532N P=0.522N P=0.619N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.395N P=0.425N P=0.474N

Pancreatic Islets: Islet-Cell Adenoma or Carcinoma
Tumor Rates

Overall (b) 1/47 (2%) 3/50 (6%) 0/46 (0%)
Adjusted (¢) 3.6% 11.2% 0.0%
Terminal (d) 1/28 (4%) 2/25 (8%) 0/21 (0%)
Statistical Tests (e)

Life Table P=0.452N P=0.276 P=0.557N
Incidental Tumor Test P=0.372N P=0.291 P=0.557N
Cochran-Armitage Trend,

Fisher Exact Tests P=0.384N P=0.332 P=0.505N
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TABLE 5. ANALYSIS OF PRIMARY TUMORS IN MALE RATS (a) (Continued)

Vehicle Low High
Control Dose Dose
Prostate: Adenoma
Tumor Rates
Overall (b) 0/40 (0%) 3/40 (7%} 0/34 (0%)
Adjusted (¢) 0.0% 12.6% 0.0%
Terminal (d) 0/22 (0%) 2/21 (10%) 0/14 (0%)
Statistical Tests (e)
Life Table P=0.554 P=0.115 )
Incidental Tumor Test P=0.635N P=0.117 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.598 P=0.120 &)
Testis: Interstitial-Cell Tumor
Tumor Rates
Overall (b) 37/49 (76%) 37/49 (76%) 37/48 (77%)
Adjusted (¢) 94.8% 97.3% 100.0%
Terminal (d) 27/29 (93%) 24/25 (96%) 21/21100%)
Statistical Tests (e)
Life Table P=0.052 P=0.208 P=0.062
Incidental Tumor Test P=0.093 P=0.078 P=0.169
Cochran-Armitage Trend,
Fisher Exact Tests P=0.476 P=0.593 P=0.523
Multiple Sites, Peritoneum, Tunica Vaginalis: Mesothelioma
Tumor Rates
Overall (b) 0/49 (0%) 3/50 (6%) 3/48 (6%)
Adjusted (c) 0.0% 10.7% 9.3%
Terminal (d) 0/29 (0%) 2/25 (8%) 0/21 (0%)
Statistical Tests (e)
Life Table P=0.085 P=0.100 P=0.118
Incidental Tumor Test P=0.108 P=0.106 P=0.252
Cochran-Armitage Trend,
Fisher Exact Tests P=0.097 P=0.125 P=0.117

(a) Dosed groups received doses of 125 or 250 mg/kg of 1,1,1,2-tetrachloroethane by gavage.

{b) Number of tumor bearing animals/number of animals examined at the site.

(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(d) Observed tumor incidence at terminal kill.

(e) 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
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 non-fatal. The Cochran-
Armitage and Fisher exact tests compare directly the overall incidence rates. A negative trend or lower

incidence is indicated by (N).

(f) No statistical test was performed because there was no tumor incidence in the high-dose or vehicle control

groups.
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (g)

Vehicle Low High
Control Dose Dose
Hematopoietic System: Leukemia
Tumor Rates
Overall (b) 5/49 (10%) 2/49 (4%) 3/46 (7%)
Adjusted (c) 12.9% 4.6% 8.7%
Terminal (d) 2/29 (T%) 0/27 (0%) 0/24 (0%)
Statistical Tests (e)
Life Table P=0.380N P=0.25IN P=0.486N
Incidental Tumor Test P=0.269N P=0.158N P=0.38IN
Cochran-Armitage Trend,
Fisher Exact Tests P=0.30IN P=0.218N P=0.393N
Hematopoietic System: Lymphoma or Leukemia
Tumor Rates
Overall (b) 6/49 (12%) 2/49 (4%) 5/46 (11%)
Adjusted (c) 15.2% 4.6% 15.8%
Terminal (d) 2/29 (7%) 0/27 (0%) 1/24 (4%)
Statistical Tests (e)
Life Table P=0.559N P=0.162N P=0.593
Incidental Tumor Test P=0.477N P=0.096N P=0.588N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.468N P=0.134N P=0.545N
Liver: Neoplastic Nodule
Tumor Rates
Overall (b) 1/48 (2%) 0/49 (0%) 2/44 (5%)
Adjusted (¢) 3.6% 0.0% 9.1%
Terminal (d) 1/28 (4%) 0/27 (0%) 2/22 (9%)
Statistical Tests (e)
Life Table P=0.296 P=0.507N P=0.415
Incidental Tumor Test P=0.296 P=0.507N P=0.415
Cochran-Armtage Trend,
Fisher Exact Tests P=0.336 P=0.495N P=0.467

Pituitary: Adenoma
Tumor Rates
Overall (b)
Adjusted (¢)
Terminal (d)
Statistical Tests (e)
Life Table
Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

16/39 (41%)
54.6%
11/23 (48%)

P=0.078N
P=0.038N

P=0.012N

Pituitary: Adenoma, Adenocarcinoma, or Carcinoma

Tumor Rates
Overall (b)
Adjusted (¢)
Terminal (d)
Statistical Tests (e)
Life Table
Incidental Tumor Test
Cochran-Armitage Trend,
Fisher Exact Tests

18/39 (46%)
59.7%
12/23 (52%)

P=0.037N
P=0.013N

P=0.004N
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16/45 (36%)
44.0%
7/25 (28%)

P=0.549N
P=0.469N

P=0.386N

16/45 (36%)
44.0%
7/25 (28%)

P=0.394N
P=0.293N

P=0.222N

7/42 (17%)
24.3%
3/21 (14%)

P=0.072N
P=0.043N

P=0.014N

7/42 (17%)
24.39%
3/21 (14%)

P=0.035N
P=0.017N

P=0.004N
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TABLE 6. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS (aj (Continued)

Vehicle Low High
Control Dose Dose
Thyroid: C-Cell Adenoma
Tumor Rates
Overall (b) 1/41 (2%) 3/44 (7%) 1/42 2%)
Adjusted (c) 3.7% 9.6% 4.5%
Terminal (d) 1/27 (4%) 1/25 (4%) 1/22 (5%)
Statistical Tests (e)
Life Table P=0.532 P=0.289 P=0.716
Incidental Tumor Test P=0.554 P=0.319 P=0.716
Cochran-Armitage Trend,
Fisher Exact Tests P=0.603N P=0.335 P=0.747N
Mammary Gland: Fibroadenoma
Tumor Rates
Overall (b) 6/49 (12%) 15/49 (31%) 7146 (15%)
Adjusted (¢} 17.7% 45.6% 24.7%
Terminal (d) 3/29 (10%) 10/27 (37%) 4/24 (17%)
Statistical Tests (e)
Life Table P=0.273 P=0.021 P=0.345
Incidental Tumor Test P=0.230 P=0.014 P=0.304
Cochran-Armitage Trend,
Fisher Exact Tests P=0.390 P=0.024 P=0.451
Uterus: Endometrial Stromal Polyp
Tumor Rates
Overall (b) 6/44 (14%) 4/47 (9%) 3/42 (7%)
Adjusted (¢) 18.3% 11.6% 12.1%
Terminal (d) 3/26 (12%) 1/26 (49%) 2/22 (9%)
Statistical Tests (e)
Life Table P=0.280N P=0.391N P=0.350N
Incidental Tumor Test P=0.270N P=0.353N P=0.295N
Cochran-Armitage Trend,
Fisher Exact Tests P=0.202N P=0.328N P=0.266N

(a) Dosed groups received doses of 125 or 250 mg/kg of 1,1,1,2-tetrachloroethane by gavage.

(b) Number of tumor bearing animals/number of animals examined at the site.

(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(d) Observed tumor incidence at terminal kill.

(e) 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
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 non-fatal. The Cochran-
Armitage and Fisher exact tests compare directly the overall incidence rates. A negative trend or lower
incidence is indicated by (N).
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I11. RESULTS: MICE—PRECHRONIC STUDIES

PRECHRONIC STUDIES

Single-Dose Study

All mice receiving 5,000 mg/kg 1,1,1,2-tetra-
chloroethane died within 24 hours of dosing. All
other mice survived to the end of the 14-day
observation period. No compound-related gross
pathologic effects were observed.

Fourteen-Day Study

One of five males and 2/5 females receiving
1,000 mg/ kg died. Final weights of dosed and
control female mice were comparable (Table 7).
No compound-related gross pathologic effects
were observed.

TABLE 7. SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE FOR 14 DAYS

Final Body Weight

Mean Body Weight (grams) Relative to
Dose Survival Controls (c)
(mg/kg) (a) Initial Change (b) (Percent)
Males
0 5/5 274102 27.0+0.7 -04+05
10 5/5 272+ 06 270+ 0.7 -02+06 (e)
50 5/5 266+ 0.4 27.0£0.7 +04+05 (e)
100 5/5 28.4 £ 0.7 28.6 £ 0.9 +02+04 (e)
500 5/5 282+05 29.0 £ 0.3 +08+04 (e)
1,000 4/5(d) 278+ 1.0 278+ 15 +0.0+07 (e)
Females
0 5/5 20.0£0.3 220+0.3 +20+0.3
10 5/5 21.4+04 226 +£0.6 +12+04 +3
50 5/5 200+03 21.4+0.2 +14+£02 -3
100 5/5 208 £0.6 22005 +12+£04 0
500 5/5 208'+04 24+02 +1.6+£0.2 +2
1,000 3/5(f) 21.3+0.3 223+03 +1.0+£0.0 +1

(a) Number surviving/number initially in the group.
(b) Mean weight change of the survivors of the group + standard error of the mean.
(¢) Weight of the dosed group relative to that of the controls =

Weight (Dosed Group) — Weight (Control Group)
Weight (Control Group)
(d) Death occurred on day 3.
(e) The relative weight was not determined due to the failure of the controls to gain weight.
(f} Deaths occurred on days | and 4.

X 100
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I1I. RESULTS: MICE—PRECHRONIC STUDIES

Thirteen-Week Study

One male administered 500 mg/kg died. No
compound-related histopathologic effects were
observed. Mean body weights of dosed and con-
trol mice were comparable (Table 8).

Doses of 250 and 500 mg/kg 1,1,1,2-tetra-
chloroethane in corn oil, administered by gavage
five times per week, were selected for mice in the
chronic study.

TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE FOR 13 WEEKS

Mean Body Weight (grams) (b)

Final Body Weight
Relative to

Dose Survival Controls (c)
(mg/kg) (a) (b) Initial Final Change (Percent)
Males
0 10/10 21 34 +13
5 10/10 22 35 +13 +3
10 10/10 22 36 +14 +6
50 10/10 21 30 +9 -12
100 10/10 21 34 +13 0
500 9/10 (d) 22 33 +11 -3
Females
0 10/10 19 25 + 6
S 10/10 18 27 +9 + 8
10 10/10 18 27 +9 + 8
50 10/10 18 28 +10 +12
100 10/10 18 26 + 8 +4
500 10/10 18 27 + 9 + 8

(a) Number surviving/number per group
(b) Weight recorded by cage.

(¢) Weight of the dosed group relative to that of the controls =
Weight (Dosed Group) — Weight (Control Group)
Weight (Control Group)

X 100

(d) Animal died during week 3.

CHRONIC STUDY

Body Weights and Clinical Signs

The mean body weights of high-dose mice of
each sex were lower than those of the corres-
ponding controls (Figure 3 and Appendix I,

1,1,1,2-Tetrachloroethane
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Table 12). Beginning with week 34, all high-dose
animals were sluggish after dosing. By week 51,
high-dose animals were uncoordinated and weak
and were breathing rapidly after dosing.



MEAN BODY WEIGHT (G)

MEAN BODY WEIGHT (G)

60
50 oo ch:n:v o
nog o"oo 88 als BDD o S
a o ,0 00, 0000 ODOO D DDCI
00g0, © o BE o8
o % oo
a0+ DDOBDAO a o
AA a®a
8 OOAA AAA AA AA a® A
Raa an
g A
304 ugga
20 +
MALE MICE
J VEHICLE CONTROL
10 - O LOWDOSE
A HIGH DOSE
0 L T T L 1 T L L L] T
0 10 20 30 40 50 60 70 80 90 100 110
TIME ON STUDY (WEEKS)
60
50
gu Oq
o
oo® oaoo
a) Bccg 880 °© 00,0 o
40 8890800 8 o ﬁno
g 808
§ QAA A0 aa® °
o Ao aPan, Ao A
304 n§8 88 a
QA REA N
6%g,
T
FEMALE MICE
{3 VEHICLE CONTROL
10 4 o) LOW DOSE
A HIGH DOSE
o L) T T T L 1 L] Ll T T
0 10 20 30 40 50 60 70 80 90 100 110

TIME ON STUDY (WEEKS)

Figure 3. Growth Curves for Mice Administered 1,1,1,2-Tetrachlorosthane by Gavage

37

1.1,1,2-Tetrachloroethane



III. RESULTS: MICE—=CHRONIC STUDY

Survival

Estimates of the probabilities of survival of
male and female mice administered 1,1,1,2-tetra-
chloroethane by gavage at the doses used in this
bioassay, and for the control groups, are shown
by the Kaplan and Meier curves in Figure 4. Sur-
vival in the group of high-dose male mice was
significantly reduced when compared with that of
the other two groups (P<<0.001). All surviving
high-dose mice were killed after 65 weeks because
of their moribund condition. In female mice, sur-
vival of both dosed groups was significantly
reduced when compared with that of controls
(P=0.039 for the low-dose group, P<<0.001 for

the high-dose group), and survival in the high-
dose group was significantly less than that for the
low-dose group (P<0.001). No significant differ-
ence was observed between the survival of con-
trol and low-dose male mice.

In male mice, 38/50 (76%) of the controls,
34/50 (68%) of the low-dose group, and none of
the high-dose group lived to the termination
period of the study at 104 weeks. In female mice,
41/50 (82%) of the controls, 31/50 (62%) of the
low-dose group, and none of the high-dose group
lived to the end of the termination period of the
study at 104 weeks.
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III. RESULTS: MICE—~CHRONIC STUDY

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms occur-
ring in mice are summarized in Appendix B,
Tables Bl and B2; Tables B3 and B4 give the
survival and tumor status for each individual
animal in the male and female mouse studies,
respectively. Findings on nonneoplastic lesions
are summarized in Table 9 and Appendix D,
Tables D1 and D2. Tables 10 and 11 contain the
statistical analyses of those primary tumors that
occurred with an incidence of at least 5% in one
of the three groups.

Liver: Life table analyses indicated significant
(P<0.05) increases in both hepatocellular ade-
nomas and carcinomas (considered separately) in
high-dose male and female mice. The increased
incidence of hepatocellular adenoma in low-dose
male mice was also significant (P<0.05).

The combined incidence of hepatocellular
adenomas and carcinomas exhibited a statisti-
cally significant, positive, dose-related trend
among both male and female mice. Life table
tests for trend were significant (P<0.001) for

males and females. Statistical tests between the
high-dose groups and the corresponding controls
were significant even though animals in the high-
dose groups were killed at 65 weeks and controls
were killed at weeks 104-105. For females, the
Fisher exact test and the life table test using the
high-dose and control groups had probability
levels of P<0.001, and the increases seen at the
low dose were also significant (P<C0.05) for both
sexes. The incidental tumor test was not per-
formed for high-dose male or female mice because
all high-dose animals died or were killed before
any control animals (except for two males and
one female) died.

Inflammation, fatty metamorphosis, necrosis,
and hepatocytomegaly occurred in high-dose mice
at incidences much higher than those seen in the
controls (Table 9).

Reproductive System: A decrease in cystic
hyperplasia of the uterus was observed in female
mice administered high doses of 1,1,1.2-tetra-
chloroethane (controls, 36/50, 72%; low-dose,
26/43, 60%; high-dose, 4/41, 10%; Appendix D,
Table D2).

TABLE 9. INCIDENCE OF NONNEOPLASTIC LESIONS OF THE LIVER IN MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE IN THE CHRONIC STUDY

Males Females
Low High Low High
Controls Dose Dose Controls Dose Dose
Number of Livers Examined
Microscopically 48 46 49 46 48
Incidence of:
Inflammation 5(10%) 2(4%) 15(30%) 2(4%) 1(2%) 18(37%)
Necrosis 8(17%) 3(7%) 40(80%) 1(2%) 0(0%) 35(73%)
Fatty Metamorphosis 4(8%) 2(4%) 33(66%) 1(29%) 3(7%) 25(52%)
Hepatocytomegaly 12%) 2(49%) 17(34%) 0(0%) 0(0%) 22(46%)
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TABLE 10. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (a)

Vehicle Low High
Control Dose Dose
Lung: Alveolar/Bronchiolar Adenoma
Tumor Rates
Overall (b) 5/45 (11%) 5/45 (11%) 3/50 (6%)
Adjusted (¢) 13.9% 14.0% 10.7%
Terminal (d) 5/36 (14%) 4/34 (12%) 0/0
Statistical Tests (e)
Life Table P=0.061 P=0.595 P=0.050
Incidental Tumor Test P=0.532 P=0.631 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.244N P=0.630 P=0.300N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Tumor Rates
Overall () 6/45 (13%) 5/45 (11%) 3/50 (6%)
Adjusted (c) 16.7% 14.0% 10.7%
Terminal (d) 6/36 (17%) 4/34 (129%) 0/0
Statistical Tests (e)
Life Table P=0.101 P=0.540N P=0.050
Incidental Tumor Test P=0.590N P=0.505N )]
Cochran-Armitage Trend,
Fisher Exact Tests P=0.153N P=0.500N P=0.193N
Hematopoietic System: Malignant Lymphoma
Tumor Rates
Overall (b) 2/48 (4%) 3/46 (79%) 0/50 (0%)
Adjusted (¢) 5.3% 8.1% 0.0%
Terminal (d) 2/38 (5%) 2/34 (6%) 0/0
Statistical Tests (e)
Life Table P=0.460 P=0.460 (g)
Incidental Tumor Test P=0.434 P=0.434 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.194N P=0.480 P=0.237N
Hematopoietic System: Lymphoma or Leukemia
Tumor Rates
Overall () 3748 (6%) 4/46 (9%) 0/50 (0%)
Adjusted (c) 7.3% 10.19% 0.0%
Terminal (d) 2/38 (59%) 2/34 (69%) 0/0
Statistical Tests (e)
Life Table P=0.463 P=0.463 (g)
Incidental Tumor Test P=0.393 P=0.393 1),
Cochran-Armitage Trend,
Fisher Exact Tests P=0.112N P=0.476 P=0.114N
Circulatory System: Hemangioma
Tumor Rates
Overall (b) 3/48 (6%) 1/46 (29%) 0/50 (0%)
Adjusted (c) 7.9% 2.1% 0.0%
Terminal (d) 3/38 (8%) 0/34 (0%) 0/0
Statistical Tests (e)
Life Table P=0.333N P=0.333N (g)
Incidental Tumor Test P=0.030N P=0.223N )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.059N P=0.325N P=0.114N
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TABLE 10. ANALYSIS OF PRIMARY TUMORS IN MALE MICE (g) (Continued)

Vehicle Low High
Control Dose Dose
Circulatory System: Hemangiosarcoma
Tumor Rates
Overall (b) 0/48 (0%) 3/46 (%) 0/50 (0%)
Adjusted (c) 0.0% 7.7% 0.0%
Terminal (d) 0/38 (0%) 1/34 (3%) 0/0
Statistical Tests (e)
Life Table P=0.116 P=0.116 (h)
Incidental Tumor Test P=0.168 P=0.168 (h)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.627N P=0.113 h)
Liver: Adenoma
Tumor Rates
Overall (b) 6/48 (13%) 14/46 (309%) 21/50 (42%)
Adjusted (c) 15.8% 38.4% 64.7%
Terminal (d) 6/38 (16%) 12/34 (35%) 0/0
Statistical Tests (e)
Life Table P<0.001 P=0.021 P<0.001
Incidental Tumor Test P=0.010 P=0.033 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.001 P=0.030 P=0.001
Liver: Carcinoma
Tumor Rates
Overall (b) 12/48 (25%) 13/46 (28%) 6/50 (12%)
Adjusted (¢) 27.6% 31.8% 15.2%
Terminal (d) 7/38 (18%) 8/34 (24%) 0/0
Statistical Tests (e)
Life Table P=0.012 P=0.423 P=0.010
Incidental Tumor Test P=0.454N P=0.576 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.073N P=0.450 P=0.080N
Liver: Adenoma or Carcinoma
Tumor Rates
Overall (b) 18/48 (38%) 27/46 (59%) 27/50 (54%)
Adjusted (¢} 41.6% 65.0% 71.8%
Terminal (@) 13/38 (34%) 20/34 (59%) 0/0
Statistical Tests (¢)
Life Table P<0.001 P=0.035 P<0.001
Incidental Tumor Test P=0.049 P=0.062 )
Cochran-Armitage Trend,
Fisher Exact Tests P=0.065 P=0.032 P=0.075

(a) Dosed groups received doses of 250 or 500 mg/ kg of 1,1.1.2-tetrachloroethane by gavage.

(b) Number of tumor bearing animals; number of animals examined at the site.

(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(d) Observed tumar incidence at terminal kill.

(e) 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
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 non-fatal. The Cochran-
Armitage and Fisher's exact tests compare directly the overall incidence rates. A negative trend or lower
incidence is indicated by (N).

() The incidental tumor test was not used because there was markedly reduced survival in the high-dose group.

(g) The life table analysis was not done because the tumors observed in control animals were found only after
the death of the last high-dose animal.

(h) No statistical test was performed because there was no tumor incidence in the high-dose or vehicle control

group.
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a)

Vehicle Low High
Control Dose Dose
Hematopoietic System: Malignant Lymphoma
Tumor Rates
Overall (b) 8/50 (16%) 6/47 (13%) 0/48 (0%)
Adjusted (c) 18.5% 16.2% 0.0%
Terminal (d) 6/41 (15%) 3/31 (10%) 0/0
Statistical Tests (e)
Life Table P=0.478N P=0.570N )
Incidental Tumor Test P=0.17IN P=0.414N &)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.006N P=0.436N P=0.003N
Hematopoietic System: Lymphoma or Leukemia
Tumor Rates
Overall (b) 9/50 (18%) 7/47 (15%) 0/48 (0%)
Adjusted (c) 20.2% 19.2% 0.0%
Terminal (d) 6/41 (15%) 4/31 (13%) 0/0
Statistical Tests (e)
Life Table P=0.498N P=0.586N )
Incidental Tumor Test P=0.055N P=0.411N (g)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.004N P=0.446N P=0.002N
Circulatory System: Hemangioma,
Hemangiosarcoma, or Angiosarcoma
Tumor Rates
Overall (b) 3/50 (6%) 1/47 2%) 0/48 (0%)
Adjusted (¢) 6.9% 3.2% 0.0%
Terminal (d) 2/41 (5%) 1/31 (3%) 0/0
Statistical Tests (e)
Life Table P=0.396N P=0.396N )
Incidental Tumor Test P=0.284N P=0.284N (g)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.066N P=0.332N P=0.129N
Liver: Adenoma
Tumor Rates
Overall () 4/49 (8%) 8/46 (17%) 24/48 (50%)
Adjusted (c) 9.5% 23.99 59.7%
Terminal (d) 3/40 (%) 6/30 (20%) 0/0
Statistical Tests (e)
Life Table P<0.001 P=0.086 P<0.001
Incidental Tumor Test P=0.033 P=0.128 (g)
Cochran-Armitage Trend,
Fisher Exact Tests P<0.001 P=0.148 P<0.001
Liver: Carcinoma
Tumor Rates
Overall (b) 1/49 2%) 5/46 (119%) 6/48 (13%)
Adjusted (c) 2.5% 13.9% 15.2%
Terminal (d) 1/40 (3%) 2/30 (7%) 0/0
Statistical Tests (e)
Life Table P<0.001 P=0.065 P=0.008
Incidental Tumor Test P=0.071 P=0.110 (g)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.047 P=0.088 P=0.053
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TABLE 11. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE (a) (Continued)

Vehicle Low High
Control Dose Dose
Liver: Adenoma or Carcinoma
Tumor Rates
Qverall (b) 5/49 (10%) 13/46 (28%) 30/48 (63%)
Adjusted (¢) 11.9% 35.6% 71.3%
Terminal (d) 4/40 (10%) 8/30 (27%) 0/0
Statistical Tests (e)
Life Table P<0.001 P=0.011 P<0.001
Incidental Tumor Test P=0.002 P=0.023 (z)
Cochran-Armitage Trend,
Fisher Exact Tests P<0.001 P=0.023 P<0.001
Pituitary: Adenoma
Tumor Rates
Overall (b) 4/43 (9%) 8/41 (20%) 0/40 (0%)
Adjusted (c) 11.8% 26.9% 0.0%
Terminal (d) 4/34 (12%) 6/26 (23%) 0/0
Statistical Tests (e)
Life Table P=0.082 P=0.082 )
Incidental Tumor Test P=0.102 P=0.102 (g)
Cochran-Armitage Trend,
Fisher Exact Tests P=0.118N P=0.153 P=0.067N

(a) Dosed groups received doses of 250 or 500 mg/kg of 1,1,1,2-tetrachloroethane by gavage.
(b) Number of tumor bearing animals/number of animals examined at the site.
(c) Kaplan-Meier estimated lifetime tumor incidence after adjusting for intercurrent mortality.

(d) Observed tumor incidence at terminal kill.

(e) 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
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 non-fatal. The Cochran-
Armitage and Fisher’s exact tests compare directly the overall incidence rates. A negative trend or lower

incidence is indicated by (N).

(f) The life table analysis was not done because the tumors observed in control animals were found only
after the death of the last high-dose animal.
(g) The incidental tumor test was not used because there was markedly reduced survival in the high-dose

group.
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IV. DISCUSSION AND CONCLUSIONS

Based on the results of the prechronic studies,
doses of 125 and 250 mg/ kg were selected for rats
in the chronic study. During the two-year study,
mean body weights of dosed and control rats
were comparable; however, survival of high-dose
males was significantly less (P=0.001) than that of
the controls. The chemical produced cumulative
toxicity from week 44 forward, as evidenced by
weakness, inactivity, and loss of coordination
after dosing. Based on present cumulative toxic-
ity data and the findings from previous rodent
bioassays of other short-chain chlorinated ethanes
(NCI, 1978a, b, and c; NTP, 1982a), the high
dose selected in this experiment exceeded the
estimated maximum tolerated dose. The resul-
tant increased mortality in the high-dose males
likely reduced the sensitivity of this study for
detecting a carcinogenic response and certainly
made the interpretation of data for hepatic carci-
nogenesis difficult.

Analyzed separately, neither hepatocellular
neoplastic nodules nor carcinomas occurred with
a statistically significant incidence in male rats;
when the combined incidences of these lesions
were analyzed, a positive trend was observed
(P=0.044, life table test). The combined inci-
dence of these liver tumors in the high-dose
males (3/48, 6%) was not significant (P=0.13)
relative to their combined incidence in male vehi-
cle control rats as observed in previous bioassays
in this laboratory, (5/243, 2.1%, range 09%-4%).
Thus, clear evidence for the association between
liver tumors in male rats and the administration
of 1,1,1,2-tetrachloroethane was not found.
However, the positive trend, considered together
with the cumulative toxicity and accidental
deaths, suggests that the administration of
1.1,1,2-tetrachloroethane may have been asso-
ciated with the increased incidence of liver
tumors.

Fibroadenomas of the mammary gland
occurred in low-dose fernale rats at an increased
(P<0.05) incidence when compared with the
concurrent controls. The incidence in the high-
dose group was not significantly higher than that
in the controls. The incidence of fibroadenomas
of the mammary gland in low-dose females
(15/49, 31%) is higher than that seen in female
vehicle control groups at the same laboratory
(42/245, 17.1%; range 2% to 28%), suggesting a
tumorigenic effect. The number of female rats in
the high-dose group surviving to the end of the
experiment (24/50) was below average for this
strain.

Adenomas, adenocarcinomas, or carcinomas
(combined) of the pituitary gland occurred in
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female rats with a negative trend (P <0.05), and
the incidence in the high-dose group was less
(P<C0.05) than that in the controls (18/39, 46%;
16/45, 36%; 7/42, 17%). The combined inci-
dence of these lesions in previous bioassays for
this laboratory was 103,228 (45.29%) with a
range of 33% to 53%. These lesions were not
considered to be associated with 1,1,1,2-
tetrachloroethane.

Nonneoplastic renal lesions were observed in
male rats. Mineralization of the kidney,
characterized by multifocal deposits of baso-
philic material and crystals in the tubules of the
papilla, was increased in dosed male rats (con-
trol, 12/48, 25%; low-dose, 19/50, 38%%; high-
dose, 26/48, 54%) and was considered to be
related to administration of 1,1,1,2-tetrachloro-
ethane.

Pulmonary alveolar emphysema also occurred
at a higher incidence in male and female dosed
rats than in controls, but its frequent association
with pulmonary hemorrhage and focal granu-
lomatous inflammation suggests that a mechani-
cal lesion was produced, probably during gastric
intubation. Furthermore, all the affected ani-
mals died or were killed in a moribund state
before the end of the study. Alveolar emphysema
was not observed in those animals killed at the
end of the study.

The doses of 250 and 500 mg/ kg selected for
mice in the 2-year study were consistent with the
lack of observed toxicity in the 91-day study, yet
these clearly caused toxicity during the chronic
exposure. By week 34 high-dose mice were slug-
gish, and by week 51 other symptoms of central
nervous system toxicity were evident, including
incoordination, weakness, and rapid breathing.
After week 20 for males and after week 40 for
females, mean body weights of high-dose mice
relative to controls were depressed 129 or more.
By week 66 all high-dose mice were dead or
moribund and had to be killed; survival of high-
dose male mice and both high- and low-dose
female mice was significantly less (P <0.05) than
that of corresponding controls. These data
clearly indicate that the estimated maximum tol-
erated dose for high-dose mice was exceeded.

Histopathological examination identified the
liver as the major target organ in mice for
1.1,1,2-tetrachloroethane-induced tumorigenic-
ity. The comparative incidences of liver tumors
for control mice in the present study, previous
studies from this laboratory, and the incidences
at all testing laboratories in the program are
shown in Table 12. The association between
hepatocellular adenomas and chronic exposure



TABLE 12. INCIDENCE OF LIVER TUMORS IN CONTROL MICE

Other Studies

at Same Range Incidence at
Tumor Type Present Study Laboratory Low High All Laboratories
Adenoma
Males 6/48(13%) 27/190(14%) 8% 21% 99/904(11%)
Females 4/49(8%) 13/285(5%) 3% 8% 38/996(4%)
Carcinoma
Males 12/48(25%) 32/190(17%) 8% 259 187/904(21%)
Females 1/49(2%) 8/285(3%) 0% 4% 30/996(3%)
Adenoma or
Carcinoma
Males 18/48(38%) 59/190(31%) 25% 38% 276/904(31%)
Females 5/49(10%) 21/285(7%) 4% 10% 67/996(7%)

to 1,1,1,2-tetrachloroethane was evident in both
male and female mice, with dose-related
increases that were statistically significant by all
three trend tests, There was also evidence of an
increased incidence of hepatocellular carcinoma
in female mice. The tumor incidences in the low-
and high-dose groups(5/46, 11% and 6/48, 13%,
respectively) exceeded the historical control rate
at this laboratory (8/2885, 3%; range 099-4%; see
Table 12) despite the decreased survival in both
dosed groups. Clear evidence of an increased
incidence of hepatocellular carcinomas in male
mice was not found. The incidence of these
tumors in the high-dose group was actually less
than that observed in the controls, and a signifi-
cant positive effect was found only by a life table
test, which presumes these carcinomas to be the
cause of death. However, the evidence suggests
that mortality was caused by toxicity and not
due to the hepatocellular carcinomas. In this
instance, therefore, adjustment for intercurrent
mortality by life table analysis is questionable.
Retrospectively, it might have been preferable to
kill some control animals by week 66 concur-
rently with the high-dose animals to enable
direct comparisons to be made of tumor
incidences.

Nonneoplastic liver lesions, such as inflamma-
tion, necrosis, fatty metamorphosis, and hepa-
tomegaly, were also observed at increased inci-
dences in high-dose male and female mice in the
present study (Table 9). Since overt signs of clini-
cal toxicity did not appear until week 51 of dos-
ing and no toxic effects on the liver were observed
in the 13-week study, the toxicity of 1,1,1,2-
tetrachloroethane appears to be cumuiative.

The reduced survival of high-dose female mice
as compared with controls may have been
responsible for the decreased incidence of uter-

ine cystic hyperplasia in the high-dose female as
compared with controls (Appendix D, Table D2).

Although several minor impurities in the tech-
nical grade 1,1,1,2-tetrachloroethane (i.e., trichlo-
roethylene, tetrachloroethylene, and pentachlo-
roethane) are known hepatocarcinogens in
B6C3F| mice (NCI, 1976, 1977; NTP, 1983a and
1983b; IARC, 1979), the amounts of these com-
pounds present are considered to be insufficient
to account for the tumorigenic effects of 1,1,1,2-
tetrachloroethane (Appendixes E and F). The
1,1,1,2-isomer used in this bioassay was >999,
pure.

The structurally related compound 1,1,2,2-
tetrachloroethane was tested previously in
B6C3F; mice in the Bioassay Program, using a
high dose that was roughly equivalent to the low
dose in the present study. At these nearly equi-
valent doses, the incidence of hepatocellular car-
cinomas in the high-dose mice administered
1,1,2,2-tetrachloroethane was =90% and consid-
erably higher than that in the mice administered
1.1,1,2-tetrachloethane in the current study
(Table 13). Differences in the metabolism and
fate of 1,1,1,2- and 1,1,2,2-tetrachloroethane
have been reported in female NMRI mice
(Yllner, 1971a, 1971b) (Table 14), in female DD
mice (lkeda and Ohtsuji, 1972) and in male and
female Wistar rats (lkeda and Ohtsuji, 1972;
Yliner, 1971b). Both compounds yielded sub-
stantial amounts of trichloroethanol and trichlo-
roacetic acid, but the asymmetric isomer
(1,1,1,2-tetrachloroethane) was more readily
metabolized to these products than was the sym-
metric one (I,1,2,2-tetrachloroethane). Al-
though trichloroethanol and trichloroacetic acid
are also metabolites of trichloroethylene (a hepa-
tocarcinogen in B6C3F; mice) (NCI, 1976;
NTP, 1983b), trichloroethylene does not appear
to be an intermediate in the metabolism of
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TABLE 13. INCIDENCE OF LIVER TUMORS IN B6C3F; MICE IN NCI/NTP BIOASSAYS OF CHLORINATED ETHANES ADMINISTERED

BY GAVAGE

Dose Incidence of Incidence of
(mg/kg) Hepatocellular Adenomas Hepatocellular Carcinomas
Vehicle Low High Vehicle Low High
Chemical Low High Sex Control Dose Dose Control Dose Dose Reference
Hexachloroethane 590 1179 M 0:20 0:50 0:49 3:20 15:50 31:49(a) (NCI.
F 0:/20 050 0:49 2:20 20750 () 15:49 1978a)
Pentachloroethane 250 500 (b} M 10:48 4:44 7:45 448 26i44 (a) 7:45 (¢) (NTP,
F 2:46 8:42 (¢) 19:45 (a) 46 28:42 (a) 13:45 (a) 1983a)
1.1.1.2-Tetrachloro-
ethane 250 500 (d) M 648 14:46 (¢} 21:50 (a) 12:48 13:46 6:50 Current
F 4:49 8:46 24:48 (a) 1 49 5:46 6:48 () Study
1.1.2.2-Tetrachloro-
cthane 142 284 M 0:18 050 0:49 118 13:50 4449 (a) (NCI,
F 020 0:48 0:47 0.20 30:48 (a) 43:47 (a) [978b)
1.1.2-Trichloro-
ethane 195 390 M 0:20 0:49 0:49 220 18:49 (¢} 37:49 (a)} (NCL
F 0:20 0:48 0/45 020 16:48 (¢} 40/45 (a) 1978¢)

(a) Significantly (P<C0.001) greater than controls.

(b} All high dose mice had died or were killed by week 41 (males) or week 74 (females).

(c¢) Significantly (<0.05) greater than controls.
(d) All high dose mice had died or were killed by week 66.

TABLE 14. COMPARATIVE FATE OF 1,1,1,2-TETRACHLOROETHANE AND 1,1,2,2-TETRACHLORO-

ETHANE IN MICE

14C-1,1,1,2-Tetrachloroethane (a)

HC-1,1,2,2-Tetrachloroethane

21-62

Carbon dioxide -

Expired unchanged (%)

Total in urine and at Jeast 20

feces (%)
Not excreted -

Urinary and fecal metabolites
(% of total dose)

Trichloroethanol 17-49
Dichloroacetic acid -
Trichloroacetic acid 1-7
Urea -
Oxalic acid -
Glyoxylic acid -

<4 (b)
45-61 (b)
28 ()

16 (b)

1-5 (¢)
6.6-12(c)
0.6-2.2 (¢)
0.6-0.8 (¢)
1.4-2.8 (¢)
0.1-0.4 (¢)

(a) 1.2-2.0 g/kg administered subcutaneously; animals observed for 3 days (Yliner, 1971a)
(b) 0.1-0.32 g/kg administered intraperitoneally; animals observed for 3 days (Yllner, 1971b)

(c) After 24 hours

of 1,1,1,2-tetrachloroethane as it is for 1,1,2,2-
tetrachloroethane. The trichloroethanol is
formed by hydrolytic dehalogenation of 1,1,1,2-
tetrachloroethane (Truhaut and Lich, 1973;
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Yllner, 1971a) and trichloroacetic acid by oxida-
tion of 1,1,1-trichloroethane. Administration of
other chlorinated ethanes has also been associat-
ed with liver tumors in B6C3F; mice (Table 13).



IV. DISCUSSION AND CONCLUSIONS

Conclusions: Under the conditions of these
studies, 1,1,1,2-tetrachloroethane was not dem-
onstrated to be carcinogenic in F344/N rats,
although the observed increase in the proportion
of male rats with liver tumors may have been
associated with the administration of 1,1,1,2-
tetrachloroethane; accidental killing of 27 male
and 15 female rats reduced the sensitivity of this
bioassay for detecting a carcinogenic response.
1,1,1,2-Tetrachloroethane was carcinogenic for

49

B6C3 F; mice, causing an increased proportion of

Sfemale mice with heparocellular carcinomas and
an increased proportion of male and female mice
with hepatocellular adenomas; the decreased
survival in high-dose male and female mice com-
promised the ability of this bioassay to further
determine the presence or absence of a carcino-
genic effect and gave clear evidence that these
doses were toxic.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE
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TABLE A1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANTMALS INITIALLY IN STUDY 50 50 590
ANIMALS NECRCPSIED 49 50 48
ANIMALS EXATIINED HISTOPATHOLOGICALLY 49 50 0 S
INTEGUMENTARY SYSTEN
XS5KIN (49) (599 (48)
ADENOMIA, N35 1 (2%
XSUBCUT TISsUE (49) (50) (48)
FIBROMA 2 (4%) 1 (2%) 1029
FIDNTUS HISTIOCYTOMA, MALIGNANT 2 (4%) Y2
RESPIRATORY SYSTEM
#LUNG (49) (582 (46)
ALVEQLAR/BRCONCHIOLAR ADCNOMA 2 (4%) 2 (42%) 2 (4%)
ALVEOLAR/BRONCHIDLAR CARCINOMA 2 to2w%)
HEMATOPCIETIC SYSTEM
¥MULTIPLE ORGANS (493 (5083 (43)
LEUENTALRCS 1 2% 2 (4%) G4 (8%)
MONCCYTIC LEUKEMIA 1 2% 1025
*SUDCUT TISSUE (49> (50) (433
MALIG.LYNFHCMA, HISTINCYTIC TYPE 1 (2%
SLIVER (4$) (49 (481
LEUKEMIA,NOS t(2%)
CIRCULATORY SYSTeM
wSPLEEN (47) (50 (4¢€)
HEANGTOMA RG]

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALY NECRQOPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
________________ CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

FLIVER (%9) (49) (483
NEQOPLASTIC NODULE 1 (2% 2 (47%)
HEPATOCELLULAR CARCINGMA 1 (2%)
FIBROUS HISTIOCYTOMA, METASTATIC 1 (2%)

#PANCREAS (47) (50) (46)
ADENOIIA, NOS 2%
ADENOCARCINOMA, NOS 1 (2%)
ACINAR-CELL ADENOMA 1 (2%)

§STOMACH (45) (48) (42)
SQUAMOUS CELL PAPILLOMA 1 (2%

#COLON (39> (433 (40)
ADENOMATOUS FOLYP, NOS 12
LIPOMA 1 (30

URINARY SYSTENM

#KIDNEY (483 (503 (433
TUBULAR-CELL ADEHOMA t (2%)

SURINARY BLADDER (35) (41) (413
TRAMSITICHAL-CELL PAPILLOMA 102

ENDOCRINE SYSTE(

#PITUITARY (442 (493 (¢5)
ADEMOMA, NOS 16 (32%) 6 (1250 g (18%)

HADRENAL (663 (509 473
PHECCHROMOCYTOMA 2 (473 3 (6%
PHEQCHROMQCYTOMA, MALIGNANT 1 (2%

#THYROID (n2) (68) (44)
FOLLICULAR-CELL ADENCMA Yoen (2%
C-CELL ADENOMA 3 (7% 2 (4% 3 (7%)
C-CELL CARCINOMA 1023 1 (2%)

#PANCREATIC ISLETS (472 (503 (46)
ISLET-CELL ADENDIA 1 (2%) 2_(&%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED IMICROSCOPICALLY
¥ MUMBER OF ARIMALS NECROPSIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ISLET-CELL CARCINOMA 1 (2%
REPRODUCTIVE SYSTEM

XMATIMARY GLAND €49) (59) (48)
FIBROMA 1 ¢2%)

FIBROADENOMA 1 (2%)

4PROSTATE (40) (40) (34)
ADENOMA, NOS 3 (3%

#TESTIS (69 (49) (48)
INTERSTITIAL-CELL TUMOR 37 (76%) 37 (765 37 (770
MESOTHELIOMA, KOS 1 (2%

NERVOUS SYSTEM
NONE

SPECIAL SENSE CRGANS
NONE

MUSCULOSKELETAL SYSTEM
NONE

BODY CAVITIES

XPERITONEUM (49) (50) (48)
MESGTHELIOMA, NOS 2 (6%) 2 (4x

XTUNICA VAGINALIS (49) (50) (48)
MESCTHELIOMA, NOS 1 (2%) 1 (2%)

ALL OTHER SYSTEMS

*MULTIPLE ORGANS (493 (50) (48)

MESOTHELIOMA, MALIGHANT 1(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A1, MALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

t - 2 A = - - = W e A A - G e B e e N W G S e TR W M ML e e S ST S M e 4SS WG4 AR e e S S e e

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 50
NATURAL DEATHA 5 1
MCRIBUND SACRIFICE 2
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED 14
TERMINAL SACRIFICE 29
ANIMAL MISSING

d INCLUDES AUTOLYZED ANIMALS

TUMOR SUNMAR

TOTAL ANIMALS WITH PRIMARY TUMORSH ¢ 38
TOTAL FRIMARY TUMCRS 71 7

TOTAL ANIMALS WITH BEWIGN TUMORS 61
TOTAL LENIGN TUMORS 63

TOTAL ANIMALS WITH MALIGNANT TUMORS 7
TOTAL MALIGNANT TUMJRS 7

TOTAL ANIMALS WITH SECONDARY TUMORSH 1
TOTAL SECONDARY TUMNORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT t 3 4
TOTAL UNCERTAIN TUMORS 1 3 5

TOTAL ANIMALS WITH TUIORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUNMORS

% PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMNORS INVASIVE INTO AN ADJACENT QRGAN

=l

(73]
R v
Lo
~D e o
N

[3 ]
~J

o
—

o
<
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TABLE A2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE

n e e e B e e e e e S S e = . . . W S T TR e T e e S = e NS R v R A W e e e e e S S e Y S e - 2o T 4 - = b = - - —

VEHICLE
___________________________ CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
AnIMALS NECROFSIED 49 4% 46
ANIMALS EXAMINED HISTCPATHOLOGICALLY 49 49 46
INTEGUMENTARY SYSTEM
¥SKIN (49) 49) (46
SQUAMOUS CELL PAPILLOMA 1 02%)
SQUAMOUS CELL CARCINOMA 2 (&%)
¥SUBCUT TISSUE (492 (49) (46)
FIBROMA 1 (2% 1 (2%
RESPIRATQORY SYSTEM
#LUNG (49) (47) (46)
ALVEQLAR/BRONCHIQLAR ADENOMA 1 (2%)
ALVEOLAR/BRCHCHIOLAR CARCINOMA 1 (2%)
FIDROSARCOMA 1 (2%)
HEMATOPOIETIC SYSTEM
*»MULTIPLE CRGANS (49) (49) (46)
MALIGNANT LYNMPHOMA, NOS 1(2%) 1 (2%
LEUKEMIA,NGS 3 (6%)
MYELOMONQCYTIC LEUXKEMIA 102%)
LYMPHOCYTIC LZUKEMIA 2 (4%)
MONOCYTIC LEUKEMIA 2 (4% 1.€(2%) 1 (2%
#LYMPH NODE (35) (383 (27)
MALIGNANT LYMPHOMA, NOS T (45
#THYMUS 2) (83 (53
CSTEOSARCGIMA 1 C13%)

CIRCULATORY SYSTEM
HONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ MUMEER OF AHIMALS HECROPSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
e eememmeeec CONTROL __ _LOWDOSE _______HIGHDOSE
DIGESTIVE SYSTEM

#LIVER (48) (49) (¢4)
NEGPLASTIC NODULE 1 (2%) 2 (5%)

$ESOPHAGUS (42) (45) (62)
SQUAMOUS CELL CARCINCMA 1(2%)

URINARY SYSTEM

$KIDNEY (49) (47) (6452

TUBULAR-CELL ADENOMA 22
ENDOCRINE SYSTEM

#PITUITARY (3%) (45) (42)
CARCINOMA,NDS 1 (3%)

ADEROMA, NOS 16 (41%) 16 (363 7 C17%)
ADENOCARCINGMA, NOS (3%

#ADRENAL (45) (46} (44)
CORTICAL ADENOHM (2% 1 (2%
PHEOCHROMOCYTOMA 1 (2% 1 (2%)

#THYROID (41) (44) (42)
FOLLICULAR~CELL ADENOMA 1 (2% 1 (2%)
C-CELL ADENOMA 1 (2% 3 (7% 1 2%

#PARATHYROID (31) (26) 29)
ADENOIA, NOS 1 (3%

REPRODUCTIVE SYSTEM

XMAMMARY GLAND (49) (49) (66)
ADENOMA, NOS 1 (2% 1 (2%) t(2%)
ADENQCARCIHNOMA, KNGS 1 2%

FIBROMA 1 (2%)
FIEROADENONMA 6 (12%) 15 (31%3 7 (15%)
CYSTFIBROADENOMA 1 2%

¥CLITORAL GLAND (49) (49) (46}

ADENQCARCINOMA, NOS 1¢(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCCPICALLY

* NUMBER OF ANIMALS NECROPSIED

61
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TABLE A2, FEMALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

#UTERUS (44) (47) (421
ADEMOCARCINOMA, NOS 1 (2%4)
LEICMYOMA 1 (2:%)

LEIOMYOSARCCMA 1
ENDOMETRIAL STROMAL POLYP 6

ALL OTHER SYSTEMS

*MULTIPLE ORGANS (492 (49) (46)
SARCOMA, NOS 2%

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHA 13 1R
MORIBUND SACRIFICE 7 7 5
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED 2
TERMINAL SACRIFICE 28
ANIMAL MISSING

a_INCLUDES AUTOLYZED ANIMALS

~N
o

r3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

VEHICLE
___________________________ CONTROL LOWDOSE  HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORSX 33 31 21
TOTAL PRIMARY TUMORS 48 52 32
TOTAL ANIMALS WITH BENIGN TUMORS 27 29 16
TOTAL BENIGN TUMORS 35 44 23
TOTAL ANIMALS WITH MALIGHANT TUMORS B! 7 7
TOTAL MALIGNANT TUMORS 12 7 7

TOTAL ANIMALS WITH SECONDARY TUMORSH#
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1 1 2
TOTAL UNCERTAIN TUMORS 1 1 2

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

¥ PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

VEHICLE CONTROL

ANIMAL of o oT o[ of of ¢ of of of of o] o[ o[ of of af o[ o[ ¢ O €F o7 O[ 0
NUMBER ol of of of of o] ot of of f v vf of of of v &b of 1] 2 2} 21 2] 2| 2
11 g1 3] 4] 81 6l 71 81 9] 0] 3l 4] 51 et 71 8l ol o] 3t 21 3| &
WEEKS ON ol 1T 7o) o 1 1o 1 b 1o 1 1] e[ 1] ¢f t] o[ 0
sTUDY of sl o] of of of 9f of of o] of 9| of o o] o0y 6| 0| o] 6] 0} at 0| 6| &
6] 01 ol 6} of ¢f 5] & 4] 6] 3] 31 6| 6| 61 «l 2| af &l 2] 61 4f 4l 2] 2
INTEGUMENTARY SYSTEM
SUBCUTANEDUS TISSUE LN A T Y S S S I R T R B A A A I A
FIBROMA X
FIBROUS HISTIOCYTOMA, MALIGNANT
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L N S T I B 2 A I R S T I S N I
ALVEOLAR/BRONCHIQLAR ADENOMA X X
ALVEOLAR/BERONCHIOLAR CARCINOMA X
TRACHEA L R I T A S I R I T L L I A
HEMATOPOIETIC SYSTEM
BONE MARROW LU . JEE, 20U0R VUL, U0Y - SO, . U S JUU. SOV S, SN SN, . JUN, SN, SN V. SO . SN, SN
SPLEEN LR S L R S TR T N S SR, S, ST SO, ST . S L. SUN. SN, SN R L )
LYMPH NODES LI S S S-S S W S S-S S S SR S S S ST S S S .
THYMUS L T T T S S S R T R
CIRCULATQRY SYSTEM
HEART LR N Y T A D DL R R A I N 2R A A B R N A R
DIGESTIVE SYSTEM
SALIVARY GLARD LI S S S, U S N S, L S UL VL S, S S, SO, S S SN SN S N S S
LIVER L S SO SN S S W S S, SN, SN SN, S S, SN S S SN S, JU. U S, S .
BILE DUCT L R R L A Y N R NEE SR R SN A A L AN T T . SR R N N
GALLBLADDER & COMMON BILE DUCT N N N 4 N N A N H N N N N N N N N N N N N N N N N
PANCREAS T A T U T R ST T R T S ST SN SR T T T T S T
ESGPHAGUS LR L N R S S L R N . - S T R SR S L S 1
STOMACH L T Y U I D e T I T T T S D T T T S
SQUAMOUS CELL PAPILLOMA X
SMALL INTESTINE + + 4 b b+ A+ ¥+~ = 4+ 4 ¥ - 4+ o+ o+ 4 4+ o+
LARGE INTESTINE L R T I S . T T R S R S S R A 3
LIPCMA X
URINARY SYSTEM
KIDNEY LA SN S SN SN SV SN SN NN SN L SN SN N S S ST S SN S S S S )
URINARY BLADDER L T S T T T . SR T S T )
ENDOCRINE SYSTEM
PITUITARY LA I R R Y S T N T T AR S A I I T BT TR R T
ADENOMA, NOS X X X X X X X X
ADRENAL A A Y U I R R R A S L I B A T S S B B
PHEOCHROMOCYTOMA
PHEOCHROMOCYTOMA, MALIGNANT X
THYROID R T S T T T S R TR T I T 2 T
C~CELL ADENOMA X X
C-CELL CARCINOMA
FARATHYROID LI S S S S UUNE. SO, SO, S S ST, S . A SRS, SR, S
PANCREATIC ISLETS L I T S e T N T SR T S S
ISLET-CELL ADENOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N A N N N N N N N N + N N N N N N N N N
TESTIS M R T T T T T S S
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X
MESOTHELIOMA, NOS
PROSTATE PR S S T TP S S S S S T T T T T T T 3
NERVOUS SYSTEM
BRAIN R T L T I T T ST S S 2 2 T T T e
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N &4 N N N N N KN N N N NNNWNNNNNN
LEUKEMIA,NOS X
MONOCYTIC LEUKEMIA
+:  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
¢ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLGGY DUE TO PROTOCOL
TUMOR INCIDENCE At AUTOLYSIS
NECROPSY, NO AUTOLYSIS, NQ MICROSCOPIC EXAMINATION M:  ANIMAL MISSIKG
B: NO NECROPSY PERFORMED
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED)

VEHICLE CONTROL

ANIMAL [ O] of of 0] 0] o] o] o] of o[ o o] eT af o[ ¢ of of of of o ¢
NUMBER H 2y 2| 31 3] 3} 3| 3| 3| 3] 3] 3] 3| 4] 4| 4| ¢f & @l 4| &l 4} ¢| 3
[ 819 Ll 3 61 71 &1 ot 0] 1 3l ¢ 5] 61 71 819 TOTAL
WEEKS ON 1 3K T8 11 11 9y of 1] of 1] 17 1 o 1p of of of 110 TISSUES
sTuDY of &l o} 9 o] 9| o] o] ¢ 91 o] 6] 0] 8] 0 6| 0| 6f 6] 6] 0| 8 TUMORS
of 9] ol 7 4l 3| 4] 6l ¢ 21 &f 2f 4[ 4[ 4 ol 21 21 2/ 4l 8
INTEGUMENTARY SYSTEM
sg;CUTANEOUS TISSUE 0+ N+ + % + & + N ¥ + N + N + + + + + + N + + + 49%
2
FIBROUS HISTIOCYTOMA, MALIGNANT X X 2
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L e N I I A I T I A ) 49
ALVEOLAR/BRONCHIQLAR ADENOMA 2
ALVEOLAR/BRONCHIOLAR CARCINOMA )
TRACHEA L T e I I I I I S R A T R D T S S 47
HEMATOPDIETIC SYSTEM .
BONE MARROMW LIRS R S S S ST S SR SN R S SHNE SN NN NN S W S E N WL SN S 49
SPLEEN LR TR S SN S R R S SN SR JUNE N SN SRS S SHNL SN SN JNNE SN SR S 47
LYMPR NODES IR SRR S-S, . SR SV VR S SEE S N SN N JUUR. SN S, 34
THYMUS T L 1
CIRCULATORY SYSTEM
HEART P T S T S T T ST T T T TR S S S S 48
DIGESTIVE SYSTEM
SALIVARY GLAND LA U N SN N N SR S S SN U SN SN S SN, S SN SN, S S SN SN SN 2. 1 49
LIVER L SR S R S S SR SR SN SNUN SR SHNE JNNE JUUE U WL SN JUNE NN SNNE S SN JUNE N 49
BILE DUCT PR SN R SRR SN S S SN S TUNE S SRR SN SEN. SN SN SN SN SN SN S S SN S 49
GALLBLADDER & COMMON BILE DUCT N_N N N N N N N N N N N N N N N N N N N N N N N N 49K
PANCREAS L T 2 T L T R N S S I N R O 2 R B 67
ESOPHAGUS P T T T IO ST SUNE N TR SEE S SR SHE R SN S SN SN U SN SV SN SN 3 40
STOMACH R S A L N I S JNNE SN D S S SR S I S 45
SQUAMOUS CELL PAPILLOMA 1
SMALL INTESTINE LN S DU S N S . SN, S SN SN SN AU U S. SN S S N, S . 36
LARGE INTESTINE O L T T S T N S R S S N S N A 39
LIPOMA 3
URTNARY SYSTEM
KIDNEY LI TR SR S T 2. . S-S L. SR NN SN S SN, . SR SN SO SN, . JUUK. S S 4 48
URINARY BLADDER LI S 2 T R S S B LI B A S R 35
ENDOCRINE SYSTEM
PITUITARY D R R I S I A 2 N T D S SRR SN S SN 4 44
ADENCMA, NOS X, X X X X X t
DRENAL L T T T SRR SR SR S T R ST S B I S I A 46
PHEOCHROMOCYTOMA X X 2
PHEOCHROMOCYTOMA, MALIGNANT 1
THYROID LR I BT N I D I BT R T S S S S S A A 4 42
C-CELL ADERQMA X 3
C-CELL CARCINOMA X 1
PARATHYROID CI R AR S - S JUE SHE JEN S - . S S S . SUN. S 24
PANCREATIC ISLETS I I A 2 S R D T B I N S 2 S S S 4 47
ISLET-CELL ADENOMA X 1
REPRODUCTIVE SYSTEM
MAMMARY GLAND N+ N + N _N N N N N N N N N N N N N N N N N N N N 49%
TESTIS L O T T R S T S S T S S SN 49
INTERSTITIAL-CELL TUMOR X X X X X X X X X X X X X X X X X X X 37
MESOTHELIOMA, KOS X t
PROSTATE L I R T T S R B R N 2 . S S S S 4 40
NERVOUS SYSTEM
BRAIN P I I D R D N 2 T T T S S S T A S A S 48
ATL OTHER SYSTEMS
MULTIPLE ORGANS NOS M N NN K N NN N NNKNHNNINNMNKNKNNNIHNNN G9%
LEUKEMIA,NOS 1
__ MONOCYTIC LEUKEMIA X 1
® ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
~: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY Ct NECROPSY, NO HISTOLGGY DUE TO PROTOCOL
X: TUMOR INCIDENCE A: AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: MND MECROPSY PERFORMED
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TABLE A3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

LOW DOSE

ANTMAL o o[ o of of of O of o oT af o[ o[ o of o of of of of of 0§ of o] 0
NUMBER of of of of of of o] of af | of of o] b ] 1| of 10 ] 2] 21 2% 2 2| 2
11 21 31 41 51 61 7] 81 91 0] 11 2] 3t of 51 6| 71 81 91 ol 14 2! 3! 41 5
WEEKS ON. T V] (1 01 0] 11 G t1 0] 1] 11 30 s7 ¥1 o ¢ 71 (1 o1 1] o] 01 1] 0] ¢
STUDY ob of of s 3 of 9f of 1] o] o] ¢t of ol 7] ef of 0| 6| o| 6} 6] o] 3| 6
4| 6 6] 2] 81 ¢f 8] & 8] 6| of ol o] 4| 6] of ¢| 4| 2] & 2l 4l 7[5
INTEGUMENTARY SYSTEM
SUBCUTANEDUS TISSUE L I I I R I R A A A I N SR S B
FIBROMA
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
RESPIRATORY SYSTEM
LUNGS AND BRONCHI M N R S D T SR SR SN N B B S R S R SR I T
ALVEOLAR/BRONCHIOLAR ADENOMA X X,
TRACHEA L I A I R R T D I R S T T ST S S A
HEMATOPOIETIC SYSTEM
BONE MARROW I S SN S N L SN S SN S SN S, L S SR S S R ST S S S S
SPLEEN L N A T R L I R O S T SN T TR ST S
HEMANGIOMA
LYMPH NODES LN S S S S S JUNE SIS S SN . SUNE SR SR JUNL SN S SN S S S
THYMUS B T e T T T T
CIRCULATORY SYSTEM
HEART L N T I S I T S T R S S T N 2 T I
DIGESTIVE SYSTER
SALIVARY GLAND LI SN SN JUNE S SR SN S SUN SRR SN, SUN SN S . S SN SUN JUN . SN . S S )
LIVER I I T T S S S O S e
HEQPLASTIC NODULE
BILE DUCT LR S SR NS S, SN S S SN S SN SN SO SN S SR S SN, SO SN, SN S SO
GALLBLADDER & COMMOR BILE DUCT N N N N N N N N N N N N N N N N N N N N N N N N N
PANCREAS L T R T S . S S S S K S T R
ESOPHAGUS LI SO S, S, S S SN S, S SN . SN S S S S, N SN . UUR SE. SR .
STOMACH L S SR S S NS S NS SR S SR SN S S S S S T R S S N N
SMALL INTESTINE LA SUNE- . SN NUUL. SN, JUU. SN JUN SN SN SN S-S, S, SN JU SN SN SU S . S
LARGE INTESTINE L A A SRk I I T T R SR S SRR S 2N TR I S S
ADENQMATOUS POLYP. NOS x
URINARY SYSTEM
KIDNEY R N SR S S SR SR S N S S S S S ST SN SV S SR S S .
URINARY BLADDER L T S e A T T O T T S N
ENDOCRINE SYSTEM
PITUITARY L S S I S I S S T T T T S T
ADENOMA, NOS X X X X
ADRENAL L I T S R R O . T T R N S
PHEQCHRCMOCYTOMA X X, X
THYROID L I T R I T N SR R T ST SR S N
FOLLICULAR-CELL ADENOMA
C-CELL ADENOMA X X
C-CELL CARCINOMA
PARATHYROID I R - RN, S-S SN S L SN S T S . S N )
PANCREATIC ISLETS L 2 I R N R N S TR R SRS N S T S SR S
ISLET-CELL ADENOMA X
ISLET-CELL CARCINOMA X
REPRODUCTIVE SYSTEM
MAMMARY GLAND H N N H N K K H N N N N N N H N N N N N NN NRKN
FIBROMA
FIBROADENOMA X
TESTIS M T T T S S S ST S SRR SN S RN SN S S N B
INTERSTITIAL-CELL TUMOR X_ X X X X X_X X X X X X X X_.X X
PROSTATE L R e R R N A I T R A N
ADENOMA, NGS ) X X
WERVOUS SYSTEW T
BRAIN L N 2 T I S N T T SR S R S TR N R A T 1

BODY CAVITIES

PERITONEUM N H N N N N N N N NN NN NHNNN NN ANNNNWNNNN
MESOTHELIOMA, NOS X X
TUNICA VAGINALIS LRI 2 S T R I SR T B R L AN N S R S N A B
MESOTHELIOMA, NOS
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS H N N NN N N N NNKNKNNWNNNNMNNNNNNNNNRK
LEUKEMIA,NOS
MONOCYYIC tEUKEMIA
TISSUE EXAMINED MICROSCOPICALLY i NOQ TISSUE INFORMATION SUBMITTED

+:
- REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY

X: TUMOR INCIDENCE

N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

NECROPSY, NO KISTQLOGY DUE TQ PROTOCOL
AUTOLYSIS

ANIMAL MISSIKNG

NO NECROPSY PERFORMED

wIr O

1,1,1,2-Tetrachloroethane 66



TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED)

LOW DOSE

ANIMAL of of of of of 0O Gl o[ o] of o] o[ a1 o] ol of af o[ o[ of of o[ e[ ¢
NUMBER 2| 2| 2{ 2] 3} 3 31 3| 3t 3] 3 31 3| 4] 4f 4 &) &l 4| of 4| 4] o} 5
61 7 9] 0] ¢t 4] 5| ¢l 71 8] 91 ol 1 6l 5 -3 01 TOTAL
WEEKS ON 10 0f of T of T (| t] ] ¢ 11 1§ 1] oL o[ 1} 0O 0 ] TISSUES
STUDY ol 9 5] of &l ¢ of of ¢| of of of o] 0} 61 6| o} 6 9 6] TUMORS
2i gl 31 1] 2] & 1l 6] 4l o af o] 6] 6] 20 2] 4] 2 4 4
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE N N +# N + + 4+ + 4+ F 4 4+ + + 4+ 4+ + + N + N 4+ 50%
F18RO 1
MALIG.LYMPHOMA, HISTIOLYTIC TYPE X 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LI I L T I I T T T I AR R R R R B B 50
ALVEOLAR/BRONCHIDLAR ADENOMA 2
TRACHEA L LR I IR R Y I R A 2R A S S SR 48
HEMATOPOIETIC SYSTEM
BOME MARROW 4+ =+ ¢+ 4 LN S SR S, SR SR S S NEE S WL S SN U SN N ) 47
SPLEEN L R L T A I R I I N T A R R J 50
HEMARGIOMA X 1
LYMPH NODES -k =+ o+ - L D N R N SR NN R U N NN S S 319
THYMUS L R L A I R R R I S R S I 5
CIRCULATORY SYSTEM
REARY LR I I R L O I D . R I I O I I 2 50
DIGESTIVE SYSTEM
SALIVARY GLAND o+ = 4+ 4+ LA S TR SR S R N, SEEE SN T SN SN UK. S, . T . 2 49
LIVER L L I T R T I R I R S e 49
NEOPLASTIC NODULE X 1
BILE DUCT +_ o+ 4 4+ L TR DU SR TS UK SR S NS T S S S TR S S T 49
GALLBLADDER & COMMON BILE DUCT N N N N N N R _N N N N N N N N N N N N N N N NN S0
PANCREAS LI R S I I L I I ST R N SR IR I AR S R 50
ESOPHAGUS +_+ + + -~ 4 LR U R SR R T R L SR S SR SN SN T N (X3
STOMACH IR N N S 3 LR S S S R UL S L . L S N S L N . N 3 48
SMALL INTESTINE [ S L S . ) LINE 2R S SR TR TN SR SN LN SR S SR S N N 43
LARGE INTESTINE LR I B I L R I IR L DR SR S I N 43
ADENOMATOUS POLYP, NOS 1
URINARY SYSTEM
KIDNEY LI . R S B ) L SN, SR SR SN TN SR SR JENT DN S SN S S N . | 50
URINARY BLADDER RO SR T N S LA R I R T . T B SR I A I R 41
ENDOCRINE SYSTEM
PITUITARY LR LI D I R N S B T R I T I A 49
ADENOMA, NOS X X [
ADRENAL LR R S I T L I T I A N L I I D I I 50
PHEQCHROMOCYTOMA 3
THYROID L A S O I R 2 T T L L D B B 48
FOLLICULAR-CELL ADENOMA X 1
C-CELL ADENOMA 2
C-CELL CARCINDMA X 1
PARATHYROID - 4+ = 4+ P T T ST TN UEE T T S S T 25
PANCREATIC ISLETS LI A L S T T R R I TR T I R I I 50
ISLET-CELL ADENQMA X 2
ISLET-CELL CARCIROMA 1
REPRODUCTIVE SYSTEM
MAMMARY GLAND + + N N N N N +# N N N N N N K N N N NN NNNHNN 50%
FIBROMA X 1
FIBROADENCMA !
TESTIS LR S S S} LN N S . SR T T S T S N B S SR S S 4 49
INTERSTITIAL-CELL TUMOR X_X X X X X X X X X X X X X X XX X X 37
PROSTATE -+ = =+ 4 + -+ L T R R ST R T T S} 40
ADENOMA, NOS
NERVOUS SYSTEM
BRAIN + o+ o+ o+ 4 L I T I T L R S R T S T T 50
BDODY CAVITIES
PERITONEUM N N N N N N N R N N NN N N NNNNNNMHKNNN 50%
MESOTHELIOMA, NOS
TUNICA VAGINALIS + 0+ N o+ + o+ L I S 2 R I R I I R R 50%
MESOTHELIOMA, NOS X !
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N ¥ N N N N N N N N N N N N N NN N NNNNNNH 50%
LEUKEMIA,NOS X X 2
MONOCYTIC LEUKEMIA X 1
% ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X: TUMOR INCIDENCE A: AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE A3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

HIGH DOSE

ANIMAL of ¢ of of of of of af o of of ¢f o of of al of of oy of O of af ol 0
NUMBER O a4 o of 6y 64 of of of 1 sf | ] of sp of o 9] ot 2[ 2] 2] 2§ 2| 2
1121 31 6) 5] 6f 71 8] 5} at (1 2] 31 41 5| 6] 7} 81 9} 0] 1] 21 3| ¢
WEEKS ON ol tf of ob e of of 7 ¥ f[ el of tf 7 11 ¥} o[ o] of 1] ¢l o of 1
STUDY ol «| ol 6 &1 ol 9| 9| 0y of of & 33 o1 of ol of of of 5| ¢] 9f 9| o 0
10 31 4] 9% 4f 4f 7| 3] 2¢ 4| 4| 4! 81 4f | o1 4t 4] 4| o6f o{ 72| 4| 6] ¢
INTEGUMENTARY SYSTEM
SKIN + A+ F N+ + 4+ 4 F N O+ 4 b+ o+ N+ s+t
ADENOMA, KOS
SUBCUTANEOUS TISSUE + A+ + N 4+ + + + 4+ + N o+ + o+ o+ o+ o+ o+ N+ o+ 4
FIBROMA X
FIBROUS HISTIOCYTOMA, MALIGNANT X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L S I T T N R I 2 T R S T R R ]
ALVEOLAR/BRONRCHIOLAR ADENOMA X X
ALVEOLAR/BRONCHIQLAR CARCINOMA
TRACHEA L S A T I T I I I I R N A S S T T S
HEMATOPOIETIC SYSTEM
BONE MARROW LI S SO L SUNE S SN SN S S SN S S S SO SN S SN SN N SN JU. 2
SPLEEN LI MR IR S . TR S ST T S-S TS ST SN S S ST TR T S N SR S 1
LYMPH NODES = A ¥ = 4 = = 4 = b+ + k4 = 4 =
THYMUS - A = = + = = - e = = = e = = e e = b == = ¢ -
CIRCULATORY SYSTEM
HEART L DL I N I 2 S S I R SR N I SR R S A R I R
DIGESTIVE SYSTEM
SALIVARY GLAND LI WU R, S . S, NN SN . JUVE. S SN SN T, SO, SV SN SN SN SN, SN SN, S S |
LIVER D T T S S S T T R R N )
NEQORLASTIC NODULE X
HEPATOCELLULAR CARCINOM X
FIBRQUS HISTIOCYTOMA M:TASTAT!C X
LEUKEMIA,NO
BILE DUCT L YL N S . JUN SN SN . DU S SN S N S SN SN SN, JUN. S S . S . )
GALLBLADDER & COMMON BILE DUCT N A N N K N N N N N N N N N N K N N N N N N N N_N
PANCREAS L I L N A S S I I I N S I I
ADENOMA, NOS
ADENDCARCINOHA, NOS
ACINAR-CELL ADENOMA
ESOPHAGUS L SR S S S S S S S S S S . S, SR S S S S-S S S 2 1
STOMACH CINY WS ST S S S SONE S SN S SN S ST S NN SN N SR SR S NS S
SMALL INTESTINE LI S SO S N SN S S DR S S L SR LS L. JE. S, SR S
LARGE INTESTINE L T I I R R R S I I T D T S I B S

URINARY SYSTEM

KIDNEY
TUBULAR~CELL ADENOMA

URINARY BLADDER LR T R . A T T S S S T S 2 T S S R S S S N
TRANSITIONAL-CELL PAPILLOMA X

ENDOCRINE SYSTEM

PITUITARY L S S I I A R R R A I 2 T T S T T S SN T
ADENOMA, NOS X X
ADRENAL LI YOG S SR, SO . S 2. SRR, SUN. SN SUNL NN SH SN UL R S S JU. SN .
THYROID L S I 2 I A R DK S R B T S I R A A
FOLLICULAR~CELL ADENOMA X
C-CELL ADENOMA X X
PARATHYROID = A+ = o+ o+ o+ o+ = = =+ = = = 4 e =+

REPRODUCTIVE SYSTEM

MAMMARY GLAND N A N N N N N N N + N N N N N N N N N N N + + N N
TESTIS M A R T S R T S T S S
INTERSTITIAL-CELL TUMOR X X X X X x X X X X X X X X X X X ¥ X X
PROSTATE L O T R N . A I T S I R I I S N
NERVQUS SYSTEM
BRAIN L R e A S A A A 2 D T B I I R 4

BODY CAVITIES

PERITOREUM N AN N N N NN N NNNNNMNKNNNWNKNNNNKNNNN
MESOTHELIOMA, NOS X X

TUNICA VAGINALIS LG 2 N R S T S N L I I I R I
MESQTHELIOMA, NOS X

ALL OTHER SYSTEMS

MULTIPLE ORGANS NOS N AN N N N NN N NN HNN®NNNWBHNNNNNNNNN
MESOTHELIOMA, MALIGNANT X
MIA,NOS X X

TISSUE EXAMINED MICROSCOPICALLY 3 NO TISSUE INFORMATIOR SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
TUMDR INCIDEN AUTOLYSIS

NECROPSY, NO AUTOLYSIS NO MICROSCOPIC EXAMINATION ANIMAL MISS

NO NECRDPSY PERFORHEB

L= 2s)
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TABLE A3. MALE RATS: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE

ANTMAL o[ ol o7 9T o] OF o[ ¢] of o] ef o] o7 o[ o o[ of oy o] ¢f of 8] a[ o ¢
NUMBER 2t 2l 21 2| 3| 3} 3] 3] 3 3| 31 3| 3| 3| 4| 4| 4| oy 4| 4§ 4| 4] 4| 4| §
et 2l 8l ot ol 14 21 31 «f 5] 6] 7 81 o1 of 14 2] 31 4 31 61 7] &% 9] 0] TOTAL
WEEKS ON o rporporrar el vy or o] sy I sy o) o 1P 0F 0f 8§ 0] 1]TISSUES
$TUDY o aj &1 0§ af of 4| s| ol 9| & ol o of of ¢| of «f ol O] 4f 8| 9y 6} 0| TUMORS
o] 21 4l of sl ol 20 1] 41 3] 8] 1t} &l of 3 4 1] 4 4] 9t 6l 4l 5] ¢
INTEGUMENTARY SYSTEM
SKIN N + N + + + + + N + A N + + + + + + % + + + + + + G8%
ADENOMA, NOS X 1
SUBCUTANEOUS TISSUE N + N + + 4+ + + N + A N + + + + + + + + + + + + ¢+ 48%
FIBROMA 1
FIBROUS HISTICCYTOMA, MALIGNANT 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI P T T T T T T Y SR SR S ST S T S S S T S S (1)
ALVEOLAR/BRCNCHIOLAR ADENOMA 2
ALVEOLAR/BRONCHIOLAR CARCINOMA X, ]
TRACHEA P T T SR T T R T S S T O A T e 45
HEMATOPOTETIC SYSTEM
BONE MARROW LA S S SO S . JUNE S SUPIE. JUNY SR, JUE. SR . S SN, S S S S S JE S S ) 47
SPLEEN FEEE R ST ST SR S SN S Y VR S N S SN . S ST . L S ML S 46
LYMPH NODES P T ST S R N N SRR U S S N R S S S S S 36
THYMUS e T T T T 5
CIRCULATORY SYSTEM
HEART T T T TR T T T T T SR T S R T S T S T T S T T B 1 48
DIGESTIVE SYSTEM
SALIVARY GLAND LI T S S VR ST SN S Y YL L TS JNNE JUE SR SN S SN U ST S S SN 48
LIVER L T R S T Y S D I R A 2 T T R S B SR 48
NEQOPLASTIC NODULE X 2
HEPATOCELLULAR CARCINOMA 1
FIBROUS HISTIOCYTOMA, METASTATIC 1
LEUKEMIA,NOS X 1
BILE DUCT PR SR S NEE SR NS ST L Y YR NE AL T N R TR S ST T S S U N 48
GALLBLADDER & COMMON BILE DUCT N N K N N N W N N N A N N N N N N N N N N N N + N 48%
PANCREAS R 2 T S R S SR T S S 2 2 S T R T ST T 46
ADENOMA, NOS X 1
ADENCCARCINOMA, NOS X s
ACINAR-CELL ADENOMA X 1
ESOPHAGUS RS S S S S SN SN S-S S S-S SN S S S N S S . S 1 41
STOMACH [ ST S SR SR ST SO S S U SN S-S S . S S SN S JUN. S SN 42
SMALL INTESTINE LS SN S SO SN N, SO S S N SN SUNE. S U SN, S ST, . SN S JUN. SN SR 38
LARGE INTESTINE PR TR R T R S T T S S S R I S T S T R B 40
URINARY SYSTEM
KIDNEY L T e N Y S R A S S BT R B N SN BN JE 3 48
TUBULAR-CELL ADENOMA X 1
URINARY BLADDER L R R T T I T D2 N R R TR S N S S S B 41
TRANSITIONAL-CELL PAPILLOMA 1
ENDOCRINE SYSTEM
PITUITARY EE I T R . T W S S T S T I A S A R 45
ADENOMA, NOS X X X X X_X
ADRENAL [ S SN NN SN JUNT SN SN SUN SN VN ST, JUNE SN SN SUN JUNE S SN, JUN SN JE. S S 1 47
THYRGID D T e S A T T R 2 A 44
FOLLICULAR-CELL ADENOMA 1
C-CELL ADENOMA X 3
PARATHYROID D T R N T L TS T N SN A I I N 29
REPRODUCTIVE SYSTEM
MAMMARY GLAND # N 4+ N N M _N N N N A + N N N N N N + N N N + N N 48%
TESTIS O T I R N 2 T T T T I TR R S S R T T 48
INYERSTETIAL-CELL TUMOR X _X X_ X X.. X X X _X_ X X X X _X X X 3
PROSTATE L A R IR TR S Y S N 2 20 T T S ST T Y 34
NERVODUS SYSTEM
BRAIN P T R I I T T T I B A 2 T T R T R R A A 48
BODY CAVITIES
PERITONEUM N N N N R N N N N KN & N N NN NNWNNNNWNWKNNN 48x%
MESOTHELIOMA, NOS 2
TUNICA VAGINALIS I 2 TR T T T Y SR I T T T R S 2 A T T 68%
MESOTHELIOMA, NOS !
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N N A N NN NNNWNMNNWBNNNNNN a8%
MESOTHELIOMA, MALIGNANT 1
MIA,NOS .4

B ANIMALS N%pRUPSIED
+:

ISSUE EXAMINED MICROSCOPICALLY

-: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY

X: TUMOR INCIDEN

IDENCE
#: NECROPSY, MO AUTOLYSIS, NO MICROSCOPIC EXAMINAT

10N

69

A
M:
B:

NO TYSSUE INFORMATION SUBMITTED
NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO NECROPSY PERFORMED
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TABLE A4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

VEHICLE CONTROL

ANTFAL [ T o
NUMBER 7| 7 7
2 L% -
1
HHHHHHHEHRHHEHEHRE HHIH
INTESUMENTARY 3VSTEN
S$KIN [N A I Sk IR N T T AT IR IR T TR I R I R
SQUAMOUS CELL PAPILLOMA X
SUBCUTANEQUS TISSUE L I T I I I Y S T T R T R T S U I T I
FIBROMA
RESFIRATORY SYSTEM
LUNGS AND BRONC L e I SR T T S T R D 2 Y T R R T SR B
ALVEOLAR/BRUNCHIOLAR ADENOMA X
FIBROSARCO X
TRACHEA L R T R R T R T S B TR SR S T T YRNE TR SRR SR S R )
HEMATOPOIETIC SYSTEN
BONE MARROW NS SO SR S S SR S SN MR S, YN, DL SN ST SO SR SN S S S S S .
SPLEEN LR TR ST SEE TR S S S SIS ST S N SR ST SR S S WS NN SR SR
LYMPH NODES £ 4= ¥ 4 - b b b ¢ b = 4 = b+ 4 A 4 4 - = ¥ -
THYMUS L T T
TIRCUTATORY SYSTEM
HEART LI N I ST I S I 2 T I R T T R R I TR T T R
BYGESTIVE SYSTEM
SALIVARY GLAND L SN U N S S S NS S S S N N SV N SE. N SUNY WL SN 2O S . S 1
LIVER L T S S S T L T TR T T S S S S
NEOPLASTIC NOBULE X
BILE DUCT DR TR K S N SN S D NN TR S S S SN SEEE SN S S WL SR TN N T S Y
GALLBLADDER & COMMON BILE DUCT N N N N N N N N N N NN NSKNNNWNNANNWNWNNN
PANCREAS L SO SR TSN N ST ST SENE SN N T ST S Y SEEE NN, SN W SN ST SN, W
ESOPHAGUS LI, SN N S S SN SIS SN S S T S L SR S UL SR S SR S N )
STOMACH PEER SR S S N S-S T T SN SN S S SRS S T SN T ST SURR SN
SMALL INTESTINE PSS S TR L N SR S SR R SN SR SN SN S S S VT SN S
LARGE INTESTINE EE R T LT U T T S S ST T S S YRR JR T S
ORINARY SYSTEM
KIDNEY LS, R SR S L VL ST S S S SENT S S S ST S SN SN W SN, SENE S N N 3
URINARY BLADDER EE T S ST T TR T S S S T T YRR 2 T S S
ENDOCRINE SYSTEM
PITUITARY EEE N I R T R T S T R R R S N T TEE 2 I R B )
CARCINOMA, NOS
ADEHOMA, NOS X X X X X X X X X
ADENOCARCINOMA, NOS X
ADRENAL L T I A O N 2 T DL T Y L IR 2 TR R A B B
PHESCHROMOCYTOMA X
THYROID L R R L I I I I A A A T S R R NN N
C-CELL ADENOMA
PARATHYROID L e I I T R T Y S S A I
REPRGDUCTIVE SYSTEN
HAMMARY GLAND 4 + +# N N N + 4+ ¢+ N + + + N K N + N A N N + + N ¢+
DENO Ap NOS X
IBR
FIBRDADENUMA X X
PREPUTIAL/CLITORAL GLAND N N N N NN NNW NNNNNNNABNNNANNN N N
ADENOCARCINDMA, KOS X
UTERUS L I T T T e N . TR T T S S T
LEIOMYOSARCOMA
ENDOMETRIAL STROMAL POLYP X X
OVARY LR S T T T I T T T R 2 S TR T Y SR S TR S T N )
WERVSUS SYSTER
BRAIN LN I I R T R D I I S R TR B Y T I A R
AL OTHER SYSTEMS
MULTIPLE DRGANS NOS N N N N N N N NN NNNNMNNNNNNALNWBNWNNNN
SARCOMA, X
HAL!GNANT LYMPHUMA; NOS
LEUKEM NO§ X X
EMIA
1 TISSUE EXAMINED MICROSCOPICALLY ¢ ND TISSUE INFORMATION SUBMITTED
-t REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY ¢t NECRUPSY, NO HISTOLOGY DUE TO PROTOCOL
X1 TUMQR INCIDENC At AUTOLYSIS
N:  NECROPSY, NO AUTGLYSIS. NO MICRQSCOPIC EXAMINATION M

1 AN!HAL MISSIN
B: NO NECROPSY PERFORMED

1,1,1,2-Tetrachloroethane 70



TABLE A4. FEMALE RATS: TUMOR PATHOLOGY (CONTINUED)

VEHICLE CONTROL

ANIMAL [1N] 0 0] 0 o) o] 0 [ 0] 0 N
NUMBER 1 ? ? 8 8 9| 91 9 91 9 st 9 [
$1.7 L] 2 8 a 112 A1 8 202 Ol TOTAL
W 171 1 i7 1 1 1 1 1711 11 1 T|TISSUES
$TUDY [ ] ] ey of 0 0] of ¢f 0 0 O [AN] 0] TUMORS
41 8 3 41 6l & g1 6] &1 af & Alg LY
TNTESUNENTARY SYSTEW
SKIN + + L R 48x
SQUAMOUS CELL PAPILLOMA
SUBCUTANEOUS TISSUE + L I A 9%
FIBROMA X 1
REAPIRATORY 3YSTEM
LUNGS AND BRONCHI LI R 49
ALVEOLAR/BRONCHIOLAR ADENOMA 1
FIBROSARCOMA 1
TRACHEA I L ] 42
HERKTOPOIETIT SYSTEN
BONE MARROW IR LS S | (1]
SPLEEN RN S S S S ) 45
LYMPH NODES =t b= 4 3
THYMUS N L 2
TYRCUTATORY SVETEM
HEART L R 48

DIRESTIVE SYSTEM
SALIVARY GLAND

LiZS:LA!TIC NCDULE

BILE DUCT

GALLBLADDER & COMMON BILE DUCT
PANCREAS

ESOPHAGUS

$TOMACH

SMALL INTESTINE

LARGE INTESTINE

+ =

URTNARY §Y& EH
KIDNEY
URINARY BLADDER

ENGCCRINE SYSTEN

TARY

INOMA, NOS

MA, NOS
OCARCINOMA, NOS
ADRENAL
PHEOCKROMOCYTOMA
THYROID

C-CELL ADENOMA
PARATHYROID

X+

L 48
1

LI N SN B 43
N N N N N N (1]
LI S S S | 3]
LN S S ) 42
LSS S S S 1 61
4=+ ¥+ ¢ 41
L 38
P S S, SR N ) 49
LEECEE AR LR 40
D B 39
1
X X 16
b

L 45
1

e Y 41
X 1

C 3t

REPRODUCTIVE SYSTEM

MAMMARY GLAND
ENOMA, NOS

BROMA

CADENOMA

IAL/CLITORAL GLAND
CARCINOMA, NOS

ROMAL POLYP
QVARY

x+

WERVOUS SYSTEW
BRAIN

L L ) 44‘

6
L ) 44
LI T 4“8

XTT CTAER SYETERS

MULTIPLE ORGANS NOS N N KN NN 49%
SARCOMA, NOS !
MALIGNANT LYMPHOMA, NOS X !
LEUKEMIA,N 3
HONOCYTIC LEUKEMIA 2

K ANIMALS NECROPSIED
4% TISSUE EXAMINED MICRDS L SUBMITTED
- REQUIRED TISSUE NOT X [ DUE YO PROTOCOL
X! TUMOR INCIDENCE
Ni  NECROPSY, NO AUTOLYSIS CROSCOPIC EXAMINATION

1,1,1,2-Tetrachloroethane



TABLE A4,

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

LOW DOSE

ANIMAL 0] ¢ ¢ 0T ¢ ¢l 8] 9] 9| ¢
NUMBER 2 ; g g g 7 z ; ; 70 7
WEEKS ON 2 T 37 1 0 o7 1
HHE R HHHHEHHERHHEREEEEE
4L 81 4
TRTEGURENTARY SYSTEN
SKIN L T D D R D R R S R T B R R B A )
SQUAMOUS CELL CARCINDMA X
SUBCUTANEQOUS TISSUE L T I R R I 3 LN 2 I R T T B N B I
FIBROMA
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L I e A L I I T I R I
ALVEOLAR/BRONCHIOLAR CARCINOMA
TRACKEA L I T R R T LI L I A R B I
REMATOPOIETIC SYSTEM
BONE MARROW LI SN L N SN S S SUNE S N 3 LI SR S SN NN SN0 S S S S S S )
SPLEEN LI N TR S R T T ) P T WL S S RN N T S S S )
LYMPH NQDES LR SR SN DU S SRR S LI S S SR SRS S S N, S-S
THYMUS L L T S L T
0STEQSARCOMA M
CIRCUTATORY SYSTEM
HEART L L T R I T T T S T R
BIQESTIVE SYSTEN
SALIVARY GLAND LIS N SR ST SN S N SR SN RN S JUNE. SN S SN SN Y. S SN S S N B
LIVER L. . I L N N N SO N N N N N T . L L NS T S T R N N
BILE DUCT LR N SN T L R T T TR T SR ST SN T SN N L S NN TR SN SN .
GALLBLADDER & COMMON BILE DUCT N N N N NN NNNNNNNS+NNNWNMNNNNNNNN
PANCREAS L N NN N S SN S S ) L L S B S S S S N N B
ESOPHAGUS LIS N S S S S . . LN S S S SR NS ST L NS S N S
STOMACH LTI S S S S SR R N N PR T S S N S S S ST SN SO 4
SMALL INTESTINE L S SR S S N T SN L LI S S S S N S S-S S )
LARGE INTESTINE L T T T T e S A T T S R
URTNARY SYSTEM
KIDNEY LI S S L N SN S N 2 CENE SR S SN SN SR S N SN NEE S R
URINARY BLADDER L L T S R L S A N T R R
ENDOCRINE SYSTEM
PITUITARY L L I I I T D L R e e R
ADENOMA, NOS X X X X X X X
ADRENAL L O I T R T S L I R A I L T
CORTICAL ADENOMA
PHEOCHROMOCYTOMA
HYROID L T I T O R T R D R I A N N I T TR S
FOLLICULAR-CELL ADENOMA X
C~-CELL ADENOMA X X
PARATHYROID L L I e S I 2 T I T
REPRODUCTIVE SYSTEN
MAMMARY GLAND 0%+ 0+ ¢ ¢ & ¥ + 4+ N L N S IR I D B R
ADENQOMA, NOS
ADENQCARCINOMA, KOS
FIBROADENOMA X X X X X X X X
CYSTEIBROADENGMA X
UTERUS L T I
LEIOMYOMA X
ENDOMETRIAL STROMAL POLYP X X
OVARY LI A R R D B I I S R N I R I B S . B R I
HERVOUS SYSTEM
BRAIN L A A L I I L R R D R T S 4
ATT OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N KN N K N H N N N N N N N N N NN NNNN
MYELOMOROCYTIC LEUKEMIA X
MONOCYTIC LEUKEMIA

NECROPSY,

1,1,1,2-Tetrachloroethane

NC
NO &

TISSUE EXAMINED MICROSCOPICALLY
REQUIRED TISSUE NOT EXAMIMED MICROSCOPICALLY
TUMOR INCIDE

E
UTOLYSIS, NO MICROSCOPXC EXAMINATION

72

0 TIS
ECROP
uToLY!
NIMAL
0 NEC

S
$
S
R

U
Y
1
M
0

3

5
1
H

INFORMATION SUBMITTED
NO HISTOLOGY DUE TO PROTOCOL

SSING
$Y PERFORMED



TABLE A4. FEMALE RATS:

TUMOR PATHOLOGY

w—

CONTINUED)

LOW DOSE

ANTHAT e gy o1 ¢1 o1 ¢ 07 0] ¢ W 9707 ¥
NUMBER HEEEIEAE I IR ] 8 8 8 3 &8 9
[} 9l 1 4l 81 8 40 31 0
WEEKS ON 1 1 It 1 11T
Ho HEHEHHHHEHHHEHHE
TNTESURENTARY SYSTEM
SKIN PO SR S SR TR K SURC SN ST S RN S ST S SN SN S S ] 498
SQUAMOUS CELL CARCINOMA X 2.
SUBCUTANEOUS TISSUE I T S L T R I R R I e S 49%
FIBROMA X 1
RESPTRATORY SYSTEM
LUNGS AND BRONCHI R R R S . R S T S R N . S IR BT ) q7
ALVECLAR/BRONCHIQLAR CARCINOMA X 1
TRACHEA L I T e O T I N B 1 (1]
HEMATOPOIETIC SYSTER
BONE MARROW PR IR SR . T T N VR SO TN N ST R S S SN SN ST ST SR B 48
SPLEEN LI S S . S S JS VR SNE. R TN SN NS S S SN SN SN SR S S S . 1
LYMPK NODES COL N SN T SR S S SN WA SN N SN S SN S S S S-S S ST N S S 38
THYMUS P . T T S T S R S ] 3
08TEOSARCOMA 1
TIRCUTATGRY SYSTEM
REART I e R T T S S R e R e R T e T I R S 4%
DICESTIVE SYSTEM
BALIVARY GLAND LRI I SN S JUNE S JUNY WL SUUE JNC SN S, S SN SN S SO, SN S S N S 49
LIVER FR T T S N R SN . S S . L UL L SN ST ST SN NN ST S S 49
BILE DUCT LIRS SR S S N S WS S S S S S SN SN SR R S S S S 2 I ) 49
GALLBLADDER & COMMOKN BILE DUCT N N N N N K N N A N N N NN N NNHKNNNNNNKN 49%
PANCREAS LIE R S SR S SR N S IR SR SN S JE SN UL S IR S SO S SN S N 47
ESOPHAGUS IS S N SN SN S SN VR S R SN S SN ST SENE S SR SN SN SN SN SN S 4%
STOMACH LT S SR N NN N SN T R R N SN SN S SN U TR SN, SN ST . S ) 48
SMALL INTESTINE [ L S SN N TR SRR S WU ST SN SHNE SHNE U JUNE SHN. SN S SN SN SENE S S N 4%
LARGE INTESTINE PR S TR IR T T S I S R S SR S S 46
URTRARY SYSTEM
KIDNEY CUEE R S R ST S S S WL SN SN S ST SEN S SRS SR SN, SN, SH T N U 47
URINARY BLADDER L R R . Y TR T T T S S T S S L S B S 41
ENDOCKINE SYSTEM
PITUITARY LI I T R R T Y W I A e R T R T T B S R SR (%]
ADENOMA, NOS X —1 X X X, X X X 18
ADRENAL P Y T T YR S ST S S I TR T T S T S ) 46
CORTICAL ADENQMA X 1
PHECCHROMOCYTOMA X 1
THYROID L e e S R e D T B T B DR B 4 44
FOLLICULAR-CELL ADENOMA 1
C-CELL ADENOMA X 3
PARATHYROID L R R A T I B S S e A B R S 26
REPRODUCTIVE "SYSTEM
HANMARY GLAHD + 0+ N + K + 4+ + 4 ¢+ N N ¢ N +# N N + + + N + ¢+ + 49n
ADENOM X t
ADENUCARCINUHA, NOS x X % X X x X ;
X 1
CVSTFIBROADENUMA 1
UTERUS LN I I 2 TR B R ST T R R I DR R . R N L A N 47
LEIOMYOMA 1
ENDOMETRIAL STROMAL POLYP X X )
OVARY FOE T T S N YR T L T T T T S T S S S SR T S 48
NERVGUS SYSTEM
BRAIN LR I S R T R Y S S DT S S S T R S T I I T L 49
ALL OTHER SYSTEMS
MULTIPLE ORGANS NQS N NN N H N NN A& NN NNJKMNMNNNNNNWNNNK 49K
MYELOMONOCYTIC LEUKEMIA !
MONOCYTIC LEUKEMIA X 1
* ANXMALS NECROPSIED
TISSUE EXAMINED MICROSCOPICALL TISSUE INFORMATION SUBMITTED
=t REQUIRED TISSUE NOT EXAMINED NICROSCOP!CALLY NECRDPSY. NO HISTOLGGY DUE TO PROTOCOL
X: TYUMOR INCIDENCE AUTOLYSIS
N: NECROPSY, NO AUTDLYSXS. HO MICROSCOPIC EXAMINATION ANIMAL MISSING
NO HECROPSY PERFORMED
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TABLE A4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

HIGH DOSE

ANIMAL ol O T 6] 0] @] o[ o[ Gl o[ @] a1 af o] o] a] 0 6] ol 0] 6] 0] ol 0] ©
RUMBER 5| 51 5] 51 5) sl 5| 5| 5{ 6} 61 6| 6| 6| 6] 6 6| 6| 6] 7§ 721 7| 7| 7] 7
2l 31 4l 5| el 7 sl of 11 2] 3] 47 St 61 7 of 11 21 3! 4f
WEEKS QN of 1T ol o T 0] ¢ ol 1 1] o7 f 1ol 1 of 11 s} o7 1] 1
sTUDY gl o 8] «l 01 &1 7 ol 4l ¢l of 2¢{ o} ¢} o} ¢ REBIRIEIRIRI
1] 4] 44 1] 4t 21 8 4] 4] ol of 1] a4 6] 4] & 7 4l 71 &l
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LIRS S S VRN W S S SN S S U . SR SV S S SN S N ST SUN S
TRACHEA L A A Y T R R 2 D S S T R I D T T S
HEMATCPOIETIC SYSTEM
BONE MARROW LAV S SO S SN U S S S SN SO S S SN SN S S SN S, SO JUNE S, AU S
SPLEEN LI SO . S VY S SUNE S S SOV L. SUNE NN SN S S SN DU S SN SN S S S
LYMPH NQDES L T T e R T O T T T S O e A T S
MALIGNANT LYMPHOMA, NOS X,
THYMUS B L T S I T
CIRCULATORY SYSTEM
HEART L e S S T T S T S T T T S T R S T A T Y
DIGESTIVE SYSTEM
SALIVARY GLAND LI S S S TR SRV S N S-S U S S S SR S, SUUK SN S NN S S S 2
LIVER L R A T T S R A O L T TR S S
NEOPLASTIC NODULE
BILE DUCT EE IR S ST W W S S S S S SUN-S SN S S T S S N S S
GALLBLADDER & COMMON BILE DUCT B N N N N A A N N N N N N N N N N N N N N N N N N
PANCREAS LR N R Y N YR BTN ST S ST S ST T T T TNE T S ST T T T S
ESOPHAGUS L T T T R T . S T S 4
SQUAMQUS CELL CARCINOMA
STOMACH [ S S SR Y N S TN T ST TR T T N S T S T S T T
SMALL INTESTINE R . T - W T S T N S S S S S S S O S
LARGE INTESTINE L N T T IR T S R R TR S S S
URTNARY SYSTEM
KIDNEY L S Y Y R R A I T A R S A N SR R S A
TUBULAR~CELL ADENOMA X
URINARY BLADDER L T T T S R I S R S S S R
ENDOCRTNE SYSTEM
PITUITARY LA A Y T S N N 2 T S D I S S S R R S R S 3
ADENOMA, NOS X X X X X
ADRENAL LR S - TR S S R T S R SR S S S SR T S TR Y
CORTICAL ADENOMA X
THYROID L S S T T T S S S T SN T ST S
FOLLICULAR-CELL ADENOMA X
C-CELL ADENCMA
PARATHYROID T S S T T S S S S S Y
ADENOMA, NODS X
REPRODUCTIVE SYSTEM
MAMMARY GLAND + N+ + + A A N N N N N N + + + + + N + + + N N N
ADENDMA, NOS X
FIBROADENGMA X X X
UTERUS LI T Y S O A L ST S S S T R A N S S
ADENOCARCINOMA, NOS x
ENDOMETRIAL STROMAL POLYP X
QVARY [ T U T TR ST T S S SE SR TR TN SR S SR R S
NERVOUS SYSTEM
BRAIN L S A Y T U A R A N L S T S R A T
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N A& A N N NNNNNNNNNMNNNNNNN
MALIGNANT LYMPHOMA, HOS X
LYMPHOCYTIC LEUKEMIA X
MONQCYTIC LEUKEMIA
+: TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
-: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLQGY DUE TO PROTOCOL
Xi  TUMQOR INCIDEHNCE At AUTOLYSIS
N:i NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE A4, FEMALE RATS:

TUMOR PATHOLOGY (CONTINUED)

HIGH DOSE

ANIMAL ol ot o 0 6] al 0] 0] o] af o[ o[ 0] Of o[ ¢ ey af ol o7 of o} 1
NUMBER 70 71 7y 7 al 8] 8§ 81 8| 8| &) 8l 8] 9] 9t 9 9] 9% 91 9] 91 9t 0
b1 7 9 A4 9] 51 61 71 8] 93 ol 11 2 4| 5| 6] 7. 8] 91 ¢t TOVAL
WEEKS ON 171 o ¢ 11 1] 07 O 1] o7 61 of ff O t3 ¢ v of 0] 9] 3§ OF DJTISSUES
STUDY ol o] &a] ¢ of o| 8| 4} of 8] 5] ¢} Of 7] 0| O of 1] 8L o] o] 7} 71 TuMORS
4] 4l 6| & 4 Py 6 74 11 5] 4f 8[ 4| 4 ] 700l ¢ 8] 8
RESPIRATORY SYSTEM
LUNGS AND BRONCHI 4+ o+ % IR T R N TR SR TR S T ST S S S, S - W, S S, N . ) 46
TRACHEA L L A I T T S B S IR 2 U A N S S 44
HEMATOPOIETIC SYSTEM
BONE MARROW $ 0+ LTSN VL SUIE S . SRR S SR SUNC SN S N SN VL S SN S S 45
SPLEEN LR S 1 PR YL R TR S SN S N R S SR SR S SN SUN S S S 45
LYMPH NODES LR I R S I T T R A T I S A 27
MALIGNANT LYMPHOMA, NOS 3
THYMUS - - - - N T W T 5
CIRCULATORY SYSTEM
HEART + o+ o+ 4+ E I S . T T T S S R N . T S S N S 46
OIGESTIVE SYSTEM !
SALIVARY GLAND 4 v b+ LY SR S S SR SRR SV S SN L S S ) L S S 2 43
LIVER LR I L Y T R S L S T T S T S R SN S 44
NEOPLASTIC NODULE X X
BILE DUCT o+ 4+ [ S R S S S S L N S, JE. JENY: WU SUV S S . | 44
GALLBLADDER & COMMON BILE DUCT N_N_N N N N A N N N N N N N N N N N A N N N N N G6¥%
PANCREAS LI S 2. R VAR SR S S S JENC UL SN, S JUNE SN SN W S U SO S 44
ESOPHAGUS o+ v+ Y S T R S R S S S A A 62
SQUAMOUS CELL CARCINOMA X 1
STOMACH LR . LIS S R L S S SR SN SV NN S S SO, SUN SO S, S . 43
SMALL INTESTINE 4k Y T T T T I ST S S R S R N 42
LARGE INTESTINE LN R I I T S S S A I N R N A A S 42
URTNARY SYSTEM
KIDNEY +oF o+t S S T T T R SR S S R B W SR A S N 4%
TUBULAR-CELL ADENQOMA )
URIRARY BLADDER LR EE Y S T T S R D N A A N 42
ERDOCRINE SYSTEM
PITUITARY + o+ o+ - PR T U ST S S R S D S T R S S T SR B ) 42
ADENOMA, NOS X X 7.
ADRENAL 4+ o+ ¢ LR R S S T R S L S R S T L A 44
CORTICAL ADENOMA 1
THYROID +oF v+ N T T T S S A I R 42
FOLLICULAR-CELL ADENOMA 1
C-CELL ADENOMA X h]
PARATHYRQID + o+ 4 P S R T T S R Y B N 29
ADENOMA, KOS t
REPRODUCTIVE SYSTEM
MAMMARY GLARD o o+ + N A + N + + 4 + + + + + N A + + N NN G6%
ADENQOMA, NOS 1
FIBROADENOMA X X X X 7
UTERUS L P N A T T T AT R N S N N S T A 42
ADENOCARCINOMA, NOS $
ENDOMETRIAL STROMAL POLYP X X 3
QVARY + o+ o+t Y T ST T S U T S S SR TR T SN ST SN N B 1 46
NERVOUS SYSTEM
BRAIN L S N N T R S T SR R Y A 45
AUL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N A N N N N N N N N N N N A N NN NN L13
MALIGNANT LYMPHOMA, NOS 1
LYMPHOCYTIC LEUKEMIA X
MONOCYTIC LEUKEMIA X 11
% ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
=i REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY ¢: NECROPSY, NO HISTOLOGY DUE 7O PROTOCOL
Xi  TUMOR INCIDENCE At AUTOLYSIS
N:  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M: o ANIMAL MISSING
B: NO NECROPSY PERFORMED
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE
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TABLE Bt.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE

- - ey e e v . = T T S e S e T - S = e e T e e T e o T G e - e = e e 8 ey - e e e T -

VEHICLE
_________________ CONTROL ~ LOWDOSE __HIGH DOSE_
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 48 46 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 43 46 50
INTEGUMENTARY SYSTEM
¥SUBCUT TISSUE (48) (46) (50)
SARCOMA, NOS 1 (2%)
RESPIRATORY SYSTEM
#LUNG (45) (45) (50D
HEPATOCELLULAR CARCINOMA, METAST 2 (4%) 1 (2%)
ALVEOLAR/BRONCHIOLAR ADENOMA 5 (112%) 5 (11} 3 (6%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (2%)
PAPILLARY ADENOCARCINOMA, METAST 1 (2%)
HEMATOPOIETIC SYSTEM
XKMULTIPLE ORGANS (68) (46) (50)
MALIGNANT LYMPHOMA, NOS 2 (4%) 2 (4%
LEUKEMIA,NOS (2% 1 (2%)
#LYMPH NODE (41) (383 (41>
MALIGNART LYMPHOMA, NOS 1 (3%)
MAST-CELL TUMOR 1 ¢(2%)
CIRCULATORY SYSTEM
#SPLEEN (45) (42) (483
HEMANGIOMA 2 (4% to(2%)
HEMANGIOSARCOMA 1.(2%)
$LIVER (48) (46) (50)
HEMANGIOMA 1 €2%)
HEMANGIOSARCOMA 2.(4%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED

1,1,1,2-Tetrachloroethane 78



TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
_________ CONTROL LOW DOSE __ HIGH DOSE
DIGESTIVE SYSTEM
#LIVER (48) (46) (50)
HEPATOCELLULAR ADENOMA 6 (13%) 14 (30%) 21 (42%)
HEPATOCELLULAR CARCINOI1A 12 (25%) 13 (28%) 6 (12%)
HEPATOBLASTOMA 2%
#JEJUNUM (39 (36) (38)
ADENCMATOUS POLYP, NOS 1 (3%
#COLON (37) (38) (35
LEIOMYOMA U (3%
URINARY SYSTEM
#KIDNEY (48) (44) (50)
TUBULAR-CELL ADENGCHA 2 (&%)
ENDOCRINE SYSTEM
#ADRENAL (45) (43) (50
CORTICAL ADENOMA 1€2%) 2 (5%
#THYROID (32) (353 47>
FOLLICULAR-CELL ADENGCMA 1 (3% 1 (3%
REPRODUCTIVE SYSTEM
NONE
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS
¥EYE/LACRIMAL GLAND (435 (46) (50)
ADENOMA, NGS 1 (2%)
PAPILLARY ADENOMA 1 (2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED

79 1,1,1,2-Tetrachloroethane



TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
e CONTROL  LOWDOSE HIGH DOSE
PAPILLARY ADENQOCARCINGOMA 1{2%)
MUSCULOSKELETAL SYSTEM
¥CRANIAL AND FACIAL B (48) (66) (50)
0STEOMA 1 (2%)
BODY CAVITIES
XPLEURA (48) (46) (50)
HEPATOCELLULAR CARCINOMA, METAST 1 (2%)

o o - e =8 Tt B " S s T e e T e S e M e e U A e e et e W 4 e A o o A T o e W W e N . A b S

ANIMAL DISPGSITION SUMMARY

ANIMALS INITIALLY IH STUDY 50 50 5
NATURAL DEATHA 1 1
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 38 34 1
ANIMAL MISSING

a_INCLUDES AUTOLYZED ANIMALS

# NUMBER OF ANIMALS NITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS¥ 28 36 27
TOTAL PRIMARY TUMORS 37 49 30
TOTAL ANIMALS WITH BENIGN TUMORS 16 24 22
TOTAL BENIGN TUMORS 19 27 24
TOTAL ANIMALS WITH MALIGNANT TUMORS 14 18 6
TOTAL MALIGNANT TUMORS 17 22 6
TOTAL ANIMALS WITH SECONDARY TUMORS® 2 2
TOTAL SECONDARY TUMORS 3 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGMANT 1
TOTAL UNCERTAIN TUMORS 1

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

% PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
& SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE

VEHICLE
_______________________ CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 47 48
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 47 &3
INTEGUMENTARY SYSTEM
XSUBCUT TISSUE (50) (47) (48)
SARCOMA, NOS 1 (2%)
RESPIRATORY SYSTEM
#LUNG (503 (46) (48)
ALVEOLAR/BRONCHIOLAR ADENCMA 2 (4%)
SARCOMA, NOS, METASTATIC 1 2%
HEMATOPOIETIC SYSTEM
¥MULTIPLE ORGANS (503 (47) (48)
MALIGNANT LYMPHOMA, NOS 7 (14%) 4 (9%)
LEUKEMIA,NOS 1 (2%)
LYMPHOCYTIC LEUKEMIA 1 (2%
#SPLEEN (49) (44) (47)
MALIGNANT LYMPHOMA, NOS 1 (2%}
#LIVER (49) (46) (48)
MALIGNANT LYMPHOMA, NOS 2 (4%)
CIRCULATORY SYSTEM
¥SUBCUT TISSUE (50) (473 (48)
HEMANGIOSARCOMA 1 (2%)
#SPLEEN (49) (44) (47)
HEMANGIOMA 1 (2%
#LIVER (49) (46) (48>
HEMANGIOMA 1 €2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

- . T - " - " E R o - . - T - on o " > = = e Y T S A . A . S o W T Y R e S T S G e S e B8 e e e B e

VEHICLE
CONTROL LOW DOSE HIGH DOSE

#OVARY (49) (42) (42)

ANGIOSARCOMA 1 (2%)
DIGESTIVE SYSTEM

#SALIVARY GLAND (48) (44) (47)
ADENOMA, NOS 1 (2%)

#LIVER 49) (46) (48)
HEPATOCELLULAR ADENOMA 4 (8%) & (17%) 24 (50%)
HEPATOCELLULAR CARCINOMA 1 (2%) 5 (1% 6 (13%)

#S5TOMACH (45) 41) (44)
PAPILLOMA, NOS 1 (2%
SQUAMOUS CELL PAPILLOMA 1 .(2%)

URINARY SYSTEM

#KIDNEY (49) (46) (48)

HEPATOCELLULAR CARCINOMA, 1 22%)
ENDOCRINE SYSTEM

#PITUITARY 43) (41 (40)
ADENOMA, NOS 4 (9%) 8 (20%)

#THYROID (41 (40) (42)
FOLLICULAR-CELL ADENOMA 1024 1 (3%)

#PANCREATIC ISLETS 47) (46) (47)
ISLET~CELL CARCINOMA 1 (2%

REPRODUCTIVE SYSTEM

KMAMMARY GLAND (50) (47) (48)

CARCINOIMA,NOS 1 2%
ADENOMA, KOS 1 2%)
_BUTERUS (50) (63) (41)

- _ENDOMETRIAL STROMAL POLYP 1€2%) 1.02%3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

e 8 Y S - = T e o e ey G A A e e e A e e = A o S A G e v S e B o o GR =  G e Y - . - = ——

VEHICLE
___________________ CONTROL LOW DOSE HIGH DOSE
#0VARY (49) (42) (42}
GRANULOSA-CELL CARCINOMA 1 (2%3
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS
NONE
MUSCULOSKELETAL SYSTEM
XSKELETAL MUSCLE (50) (47) (483
SARCOMA, NOS 1.(2%)
BODY CAVITIES
NONE
ALL OTHER SYSTEMS
¥*MULTIPLE ORGANS (500 (47) (48)
SARCOMA, NOS 2 (6% 2 (&%)
LEIOMYOSARCOMA 1 (2%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHQ 7 13 20
MORIBUND SACRIFICE 2 6 30

SCHEDULED SACRIFICE

ACCIDENTALLY KILLED

TERMINAL SACRIFICE 41 31
ANIMAL MISSING

S _INCLUDES AUVTOLYZED ANIMALS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

- - T " - Ty G M D = e Y O W Y P s W N S T e e O A M Y e e M MR P WD N e MA G B W A S M D W e e S e G e

VEHICLE
CONTROL

- e e e e . S W M A T VS G S e S e W e A e S S Sy B W T R G S S T S S e R e e S T N e e A VR D N e G R e W W e A A

TUMOR SUMMARY

*
#

TOTAL ANIMALS WITH PRIMARY TUMORSX
TOTAL PRIMARY TUMORS

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

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

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

PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS

3
38

18
21

17
17

SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

VEHICLE CONTROL

ANIMAL of of of of 0 O] 0] 0] o] 0] o] of o o] o] O] of of o] of of of of ¢
NUMBER of of of of 0 of of of 1| 1| o ] of ] o] o] 1] 1] 2] 2} 2i 2| 2| 2
1.2l 3l 6; 5 2 8 o] ol 1t 21 3] ¢t s e] 71 81 9| 0] 14 2% 31 41 5
WEEKS ON VOV AP R §F tF tp sE s sE vb dp o) tf 0 el of 1 1
$TUDY of of of ol of 8f of of of af o| of o} of 9| of 9} of of 0| &«| ¢| o] of 0
4l 0F o) 61 6] 6l 4] 6l 61 of of 61 41 a| i o1 7] &l &f 4| 8] 4| & 4| &
INTEGUMENTARY SYSTEM
SUBCUTANEQUS TISSUE L I I I R R R S T S T I S R I A
SARCOMA, HNOS X
RESPIRATORY SYSTEM
LUNGS AND BRONCHI LI N I I L R R SR S T R IR BT I D I A A
HEPATOCELLULAR CARCINOMA, METASTA X
ALVECLAR/BRONCHIOLAR ADENQMA X X X
ALVEGLAR/BRONCHIOLAR CARCINCMA X
TRACHEA P T D R S T R T B T N D R SR S I S
HEMATOPOIETIC SYSTEM
BONE MARRCW L S T T NSO .S SN, S S JUNE SN NS N S S NS SN SN SN S, SN B 1
SPLEEN R 2 T ST TR S TR SR B I N St T T B
HEMANGIOMA X
LYMPH NODES LIRS I R D S R L T B S N A T R B N B B
MAST-CELL TUMOR X
THYMUS T
CIRCULATORY -SYSTEM
HEART L I A SR I T T R O 2 I R
DIGESTIVE SYSTEM
SALIVARY GLAND LR SN TN NS SN SN SN SN SO MUV S SUNN. SN SO, SN S, S JUNE. S U V. JE SN, S
LIVER L I T I T S A T A T R T T I T T S
HEPATOCELLULAR ADENOMA X X X
HEPATOCELLULAR CARCINOMA X X X X X
REMANGIOMA
BILE DUCT L I T R N I 2 T T D R S DR SRR R T I I
GALLBLADDER & COMMON BILE DUCT 2 N+ + 4+ + + 4+ N N + 4+ + N + & N + + + N N N N +
PANCREAS LA N 2. S S S S S NS SN SN SN NN N SN2 SN, S, S S SN B
ESCPHAGUS LIRS L S T TN N SN S NS S N N NS JUNE NN N S S SN SN B |
STOMACH LR 2. S S S, S N N NN SN S NN NS S JVER S S . S . |
SMALL INTESTINE DR S N S SRR S N BN R SR S S SR, S ST S S N
LARGE INTESTINE L I I O T I R I S S A T S TR S S S B B
URINARY SYSTEM
KIDNEY L R T D I S R T T D I 2 T T TR T T T S 4
TUBULAR-CELL ADENOMA
URINARY BLADDER L T I T I R I 2 L I R
ENDOCRINE SYSTEM
PITUITARY DR SN N S SR SR -, S, S S S SN S SUN. N SN S S S
ADRENAL N S I I N I D T DT N T T D D S SR S S S
CORTICAL ADENOMA
THYROID L R I I R T A A T R L I S D I S S
FOLLICULAR-CELL ADENOMA X
PARATHYROID - S I T S K T T I I S
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N N N N N N N N N N N N N N K
TESTIS DN NS UL S SN N S ST S S S S S S SN NN JUN . N S S |
PROSTATE L L I I S R TEE S T R T T R S R S R B
NERVQUS SYSTEM
BRAIN PR T T ST U ST TN ST S SR S S S I T I T

SPECIAL SENSE ORGANS

LACRIMAL GLAND N N N N N NNNNJMNIHMNANNNNMNMNBNNNNKNNNN
ADENGMA, HNOS

BODY CAVITIES

PLEURA
HEPATOCELLULAR CARCINOMA, METASTA

ALL OTHER SYSTEMS

MULTIPLE ORGANS NOS N N N N NN NN NJ NIEKURKNNNMNNNNABNNNNNNNN
MALIGNANT LYMPHOMA, NOS X X
LEUKEMIA,NOS
+1  TISSUE EXAMINED MICROSCOPICALLY ¢ NQ TISSUE INFORMATION SUBMITTED
-+ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TD PROTOCOL
X: TUMOR INCIDENCE A:  AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MI3SING
B: NO NECROPSY PERFORMED
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TABLE B3. MALE MICE: TUMOR PATHOLOGY (CONTINUED) VEHICLE CONTROL

ANIMAL 6T o] of 0] o[ oT 0 0] 0] 0] ] o] o] of o] of o] ¢] of o7 of &7 o[ ¢
NUMBER 2| 2] 2} 2] 3| 3] 3 31 3] 3] 3] 3] 3| 4| of ¢} &) 4 4] 4] 4| 4f 4| 5
61 7 gl ol 1] 2 4| 51 6] 71 8] 9 ol 1 31 4] 57 6l 721 81 ¢ TOTAL
WEEKS ON I I A T 81,00 ([ oy 1 ¢ o [ o o 1717 8] o} 1] C{TISSUES
STUDY ol of of of 0 ; ] af ¢ 2 a’ 7I 6l ot ¢ g [} 2 2 2 g o] 0 g TUMORS
af 4] 6% 4§ 4 9] 8] 41 ¢& 41 91 6] 41 4 4 1.4
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE P T T T T T T S T S T S S S S B S B R G8%
SARCOMA, NOS 1
RESPIRATORY SYSTEM
LUNGS AND BRONCHI P T S T TR T T R S S S S S SR 2 B Y TR N 4 45
HEPATOCELLULAR CARCINOMA, METASTA X 2
ALVEQOLAR/BRONCHIOLAR ADENOMA X X 5
ALVEOLAR/BRONCHIOQLAR CARCINOMA 1
TRACHEA I S . T Y S T S S S A Y T B 4 44
HEMATOPDIETIC SYSTEM
BONE MARROW [N R SR TR SRS S ST SN SN Y SHE. SUN SRR S . N S S, S S S Y. SN 46
SPLEEN T R S S T S T ST S S N SR S S 2 S R S S 45
HEMANGIOMA X
LYMPH NODES R T S T T T R S I R S 41
MAST-CELL TUMOR A
THYMUS B T L T I ST T T ST T S S 0
CTRCULATORY SYSTEM
HEART PO T Y T TR T S R T TR S T S S S R R A Y T 4 47
DIGESTIVE SYSTEM
SALIVARY GLAND LD S S SO SN SR SN VHNE S, N SN SHNE JUUE S N SN SN S U SN SN, S S JU. 4
LIVER P T T T YR T T T T S S S BT S S T T B SR B 4 48
HEPATOCELLULAR ADENOMA X X X 6
HEPATOCELLULAR CARCINOMA X X X X X X X 12
HEMANGIOMA X 1
BILE DUCT PO T T T W ST T T S I S S TN N S SR T A T R 4 48
GALLBLADDER & COMMON BILE DUCT 4+ + N + + 4+ A ¢ + N 4 N _+ N _+ + & 4+ 4 & 4 A + + Ga%
PANCREAS PR S S N S T S S R S R S SUEE. SO . JUNE. SN S S SN S N . 45
ESOPHAGUS 4 b - = 4k A+ 4+ kb k= w = b+ = A+ o+ 39
STOMACH PR T T T T YL T TR ST TR T T T S SR S S-S Y 41
SMALL INTESTINE P S SO S S S S VL S, S S, S, SN S SN . SUNE SRR, S SN S J. 39
LARGE INTESTINE P S T S S S T T R S O N R T R Y S 37
DRINARY SYSTEM
KIDNEY L T T S T I I T R L B S N N N 48
TUBULAR-CELL ADENOMA X X
URINARY BLADDER I I T S S S I L D I BT I R I A S 41
ENDGCRINE SYSTEM
PITUITARY I DA S Y VT T S, SN S T R T R S-SR, SU. S S, S 36,
ADRENAL L 2 Y T IS IR 2 S R S T D S T S N 45
CORTICAL ADENOMA X 1
HYROID L R T e T T DT S SN TS I T B R A S SR SR 32
FOLLICULAR-CELL ADENOMA 1
PARATHYRDID B . T T S S I T R T S ST 1
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N A N N N N N N N N N N N N N N A NN 48%
TESTIS P R T T SN T T VR N T S T ST R S R SEEE SN SN SN SN S W . 48
PROSTATE P T T ST T SN T T S S SR 2 S T D S T S S S 4 37
NERVOUS SYSTEM
BRAIN . T I S I T T L ST T N 2R 2 TR A 45
SPECTIAL SENSE ORGANS
LACRIMAL GLAND N N N N NN NANNNNNMNANNNRNNNWNMNNNANN 48%
ADENOMA, NOS X
BODY CAVITIES
PLEURA R N N N N K & N N N N N XN NNNWNNNHNIRKANN E2-1d
HEPATOCELLULAR CARCINOMA, METASTA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NODS N N N N N N N A N NN NNWNMNMNNNNNRMGNKANKEK 48%
MALIGNANT LYMPHOMA, NOS 2
LEUXEMIA,NQS X 1
¥ ANIMALS NECROPSIED
+i TISSUE EXAMINED MICROSCOPICALLY + NO TISSUE INFORMATION SUBMITTED

- REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
X:  TUMDR INCIDENCE
N:  NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

NECROPSY, ND HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NG NECROPSY PERFORMED

L=t 2]
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TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

LOW DOSE

ANTHAT ] 9] 0] 0] 0] 0 9] 0 0] 0] 0] 0] 01 0] 0] @] 0] 0] 0] @] a1 ©
NUMBER 0 0y of of 01 0 ol ] o] ] ] tp osp ot 1] 2] 2] 21 2t 2f 2
1 41 51 64 7 0 11 21 31 &l 5 6/ 71 81 91 ol 1 2} 31 4] 5
W 1 I o 1 1]t ff ] T ¥F oF ofF &} ] ¥y 0f 1] 9
STUDY [ Th] et 0 o] @ 91 94 0 0} of of of of of of 71 o 0} ¢} of 6| 0
RESFTRITONT ST a4l 1 41 61 o) 41 vi 81 7] 4[ ¢l of o} 4f 4f ol 6| 31 o] 41 4] &l 4] ¢
LUNGS AND BRONCH L S T T S S R T T W T S S
EPATOCELLULAR CARCINCMA, METASTA
ALVEOLAR/BRONCHIOLAR ADENOMA X X X
PAPILLARY ADENOCARCINOMA, METASTA X
TRACHEA L N I R S O A T T S R Y S R R T B 1
FEMATOFOTETIC SYSTER
BONE MARROW d ¥ A+ b+ ¥ - A+ k4 b b A+ b b ¥ = ¥
LEEN L T T S T T N e S I R
HEMANGIOMA
HEMANGIOSARCOMA
LYMPH NODES L Y U S T Y T R S A A IR A I S N A I
MALIGNANY LYMPHOMA, NOS
THYMUS - = A = - - - - A - - - s = = = =« = A = = = = = =
TTRCULATORY SYSTEW
HEART L N T LR T T B R N 2 I T B I I B
DIGESTIVE SYSTEN
SALIVARY GLAND LN S W SN SR S R SN SRR S SR SR SN ST S, S S SN S SN N S ST S
LIVER LM TR TR T Y S N S S T S T S B K T R B B
HEPATOCELLULAR ADENOMA X X X X X X X X
HEPATOCELLULAR CARCINOMA X X X X X X X X
HEPATOBLASTOMA
HEMANGIOSARCOMA X X
BILE DUCT LI S Y S S S T T S SR SR S S ST S S S S S S S S . 2.
GALLBLADDER & COMMON BILE DucTt R o+ A + + + 4+ N A + + + + + N + K + N N + + + +
PANCREAS L. N S ST S SN SN W S L SN S S S NS S SEE NS U, JU. S 2.
ESCPHAGUS 4 = A+ ¥ 4+ + A 4 4 = 4 =+ 4+ 4+ A+t ot o+
STOMACH L S W O A R TR S W SR SR S ST SR S T T S YR S S A SN .
SMALL INTESTINE R N T T Y SR S R T S ST T R S S
ADENOMATOUS POLYP, NOS
LARGE INTESTINE LI R T T S T N N S T S Y S R I A A
LEIOMYOMA X
URTRARY SYSTEM
KIDNEY L S VR L S UL ST S S ST SN SN S S S S N SN VIS SN ST S S S
URIHARY BLADDER L R S T 2 T T S S S T I
EADUCRINE SYSTEN
PITUITARY $ 4 A b - ¥+ = A+ b+ o+ 4+ + - A 4+ o+ = o+ 4
ADRENAL L N A R R U S T R A 2 R T R T S S SR
CORTICAL ADENOMA X
THYROID LI R N R R Y SRR S SR 2T T R R Y S I I A R
FOLLICULAR-CELL ADENQMA
PARATHYROID R L T S T
REFRODUCTIVE SYSTEN
MAMMARY GLAND N N & N N N N N A + N N N N N N N N N N N N N K K
TESTIS 4 + A+ o+ 4 = kA= 4 4+ ¢ 4+ o+ + o+ 4 4
PROSTATE D Y T e N - T T T N N S S S SR S S
WERVGUS SYSTEM
BRAIN L T R 2 T R T S N I N IR S T T S B S I S 4
ITFECTAL SENSE ORGANS
LACRIMAL GLAND N N AN NN NN NANWNNNNNNWBNWNMNNNNNNRK
PAPILLARY ADENOMA X
PAPILLARY ADENQCARCINOMA X
FMUSCULOSKELETAL SYSTEM
BONE N N AN NN NNANNNINNNNNNNWNANASNWNNNN
0STEOMA X
ATL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N A N N N N N A NN NNNNNNNWNNNNNNN
MALIGNANT LYMPHOMA, NOS X
+:  TISSUE EXAMINED MICROSCOPICALLY i NO TISSUE INFORMATION SUBMITTED
=t REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C:  NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCIDENCE A:  AUTOLYSIS
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE B3. MALE MICE: TUMOR PATHOLOGY (CONTINUED) LOW DOSE

ANIMAL o7 o] 8T of o7 0] § 0 0T o o] 0 [] [} £
NUMBER 2| 2 g g ; 303 31 33 ; 4 & ; L. Al & & : 5 TOTAL
Z 1 3 Al 3
WEEKS ON of of 1] 1 1F 1} ¥ 17 1], 1 T 1 1 TITISSUES
STUDY 70 20 0L o) of of of o] ol ¢f o] © of of o 0 ol o 0| TumMoRrs
9f 91 41 & i ¢f 4 o1 6f &1 & ¢ 4 ¢ 4 3l & 3
RESPIRATORY SYSTEM
LUNGS AND BRONCHI I R R I T T I I TR T TR Y S I DY T N S A 43
HEPATOCELLULAR CARCINOMA, HETASTA X 1
ALVEOLAR/BRONCHIQOLAR ADEND X X H)
PAPILLARY ADENQCARCINOMA, METASTA
TRACHEA L T N A I I L A I D T A T D S 4 38
HEMATOPGIETIC SYSTEM
BONE MARROW PR SO ST S SENT S SR SN SN SN UL S SR SN S UL NSNS S JE SN L S B 4
SPLEEN Y T TR ST T T S SN T ST S S SR 2R S S R B 42
HEMANGIQ X 1
HEMANGIUSARCDMA X 1
LYMPH NODES PO T T T T T T T T SRR R TR Y YN SN S S I B S 2 38
MALIGNANT LYMPHOMA, NOS X, k]
THYMUS T T T TN ST NI ST S Y 0
CIRCULATORY SYSTEM
HEARY T T T S 2L SRR T T T B T I Y T B S N A 45
DIGESTIVE SYSTEM
SALIVARY GLAND PR S NN S S S ST S SR SEN S S S S N SR S WAL S S N R S 2 44
LIVER P T T T T T A T T T S S 2 T A 2 2 46
HEPATOCELLULAR ADENOMA X X X X X X 14
HEPATDCELLULAR CARCINOMA X X X X X 13
HEPATOBLASTQOMA X )
HEMANGIOSARCOMA
BILE DUCT P T S T TR TR S TN SRR SN S R S, SN NN S SN SNL SN S SN S S, 46
GALLBLADDER & COMMON BILE DUCT N N + + N + + + 4 + + + N + 4+ + + A + + A N ¢+ N N Q8%
PANCREAS PCNE S ST TR T T 2N S SV JUUE SR SN NS JUUE SN WL JNNK UV S SN S S ]
ESOPHAGUS T T DT S T T - S SR WL BN S-S S WL SO SN 2. 37
$TOMACH P ST ST TR T S SN SN SN UL S SN SN NS S SN N NN WSS SIS 42
SMALL INTESTINE I T T T T ST I I Y B B 2 I 3%
ADENOMATOUS POLYP, NOS X i
LARGE INTESTINE P T JU TN ST S T T R I R R R N A R A 4 38
LEIGMYOMA 4
URINARY SYSTEM
KIDNEY MR I T SR ST T ST SR ST S S SR SN . S W NS 2N SN N . N [
URINARY BLADDER T T T S S T T S R B JENE S R D S N L I S 4 44
ENDOCRINE SYSTEM
PITUITARY P R, ST, SR TN SR U, S S JUN SN S, U V. ZVN I S . S . 32
ADRENAL O S T T T S T I TR Y TENE ST SR T A 4 63
CORTICAL ADENOMA X
THYROID e T T T T T R N S SN S S S AR U S A A 35
FOLLICULAR-CELL ADENOMA X 1
PARATHYROID L T Y SR S 7
REPRODUCTIVE SYSTEM
MAMMARY GLAND M N N N + N N N § N N N N N N N N A + N A N N + N 46
TESTIS P T T T T TN TR S TR SR SN S . 2K Y WG NN JUN SN JUUR N S ) 53
PROSTATE e T T . T I SR S L B S SN S 4 39
NERVOUS SYSTEM
BRATN T4 + + 4 % + 4+ 4 4+ + + + 4+ + # + + A+ + A+ + -~ 4 4%
-l
SPECIAL SENSE ORGANS
LACRIMAL GLAND 1IN N N N N N N N N N N N N K N NN A NN A& NN NN L1324
PAPILLARY ADEN
PAPILLARY ADENOCARCINDMA 1
MUSCULOSKELETAL SYSTEM
BONE N N N N N N K N N N N R N NN NN A NNANNNN q4u
OSTEOMA
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N N N N N N N N N N N NN HNHNHNNANNANNNN 46¥
MALIGNANT LYMPHOMA, NOS X 2
L EMIA,NOS X [}

* ANIMALS NECROPSIED
TISSUE EXAMINED MICROSCOPICALLY i NO TISSUE INFORMATION SUBMITTED
-: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCIDENCE AUTDLYS[S
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION ANIMAL M
NO NECROPSY PERFORHED

IO
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TABLE B3.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

HIGH DOSE

KUMBER of o) of o of o] ol of TEI ST ST ST ST T TS o] 3T 3] 3 2
WEERS oW T R O T R R T
: HHEEEHEHEHEHHERHEEEHE
RESFIRATORY SYSTEM
LUNGS AND BRONCHI + o+ L A T T T S N T S T S S S + o+ 4
ALVEOLAR/BRONCHIOLAR ADENOMA X
TRACHEA + o+ LN I S R I D T R S R SR SR Y + o+
HEMATOPOIETIC SYSTEM
BONE MARROW £+ L S WS ST SN S, S S S N S S S A ST N ) 4+ 4
SPLEEN L. LR S SR S ST S L SN SR ST SR SR S SR S N 1 LR )
LYMPH NODES + 4 LA IR S N S S S S S RN SN NS T S S + + 4
THYMUS - - R R e N S - 4
CIRCULATORY SYSTEM
HEART + 4+ L A T e T T O I Y LA
DIGESTIVE SYSTEM
SALIVARY GLAND 4+ LIS S ST SN SN S SN N SN S S S S S S ¢+ 4
LIVER . + o+ LR T T R I I T R T S + v 4+
IEERIGEELLILAT 8RN, : R x % R Rk
BILE pucT + ¢ LN S . BN N S, SN SR NN SN SN SN SN S N N o+ 4+
GALLBLADDER & COMMON BILE DUCT + N _+ N + + + + N + +« RN + + N + N N + L 2 3
PANCREAS + 4 L S S U ST S U ST SN S S S S S S S S ¢+ 4
ESOPHAGUS r - L S S S S S S S S S-S SR S S bE_+
STOMACH + I, SR S S S DR S S SR VR ST S S S S S o+ 4
SMALL INTESTINE + o+ EEEE N T S 2 T T T I T T S Y + o+ 4
LARGE INTESTINE LI L T T e I I R R Y + -+
URINARY SYSTEM
KIDNEY +_+ LI N S S S S . SEN SUNE ST S, SN SN S S SN S LI I 3
URINARY BLADDER + - LR T I R o+ -
ENDOCRINE SYSTEHW
PITUITARY +_* [ L SR S R S SR S S ST S SO R T S ok
ADRENAL y o+ LI S T NE S SN S SN ST S NN SN NS SN S S N ) LA )
THYROID + + * + ha + + + = + + + + + + + + + + + + + +
PARATHYROID + 4 T H TS S PO
REFRODUCTIVE SYSTEM
MAMMARY GLAND N_N N _N_N N H N N N N N N N N N N K N N N _N_N
TESTIS + o+ LR R SR IR SR SN SR SR L S-S S . S S 3 b+ 4
PROSTATE + o+ L I I e T T T S R + o+ 4
RERVOUS SYSTEM
BRAIN + 4+ B S U SN U SN S SRS SN . JUNE S SN N S NN N ) .+ +

REQUIRED TIS
TUMOR INCIDE

1,1,1,2-Tetrachloroethane

TISSUE EXAMINED MICRQSCOPICALLY
SUE NDT EXAMINED MICROSCOPICALLY

NCE
NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

90

NO TISSUE INFORMATION SUBMITTED
NO HISTOLOGY DUE TO PROTOCOL

HECROPSY,
LYSI

ANIMAL MISSING

NO NECROPSY PERFORMED



TABLE B3. MALE MICE: TUMOR PATHOLOGY (CONTINUED) HIGH DOSE

e RN NNEREEEEREEHEEE
e S
STUDY 5] 51 6f 61 6] 6| 8| 4] 4] & 6 6 6 6[ 6 5[ 4f 4 5[ 3 TUMORS
FESPTRRTORY SYSTER 2l 1 5 ] 5| 8| 8| 8] 5[ 3| 5 -3 51 3/ 7] 8] ¢ 3
LUNGS AND BRONCHI D T T e R 2 T I B A B B N 50
ALVEOLAR/BRONCHIOLAR ADENOMA X X
TRACHEA PR S N T A T T T T T S T ST S N S SR R SR SR S S 49
HEMATDPOIETIC SYSTEM
BONE MARROW LI I B WU ST SR SN SR SR S S S S S SN N SN SN SN, JUN. S S SO SR A 50
SPLEEN LA SR R U ST SO . SN SR SN U SN SN SN SENE S SUE U SN SN S SN S S 48
LYMPH NODES S S SO L. S S-S S N S SUNE S-S SO SN SUNC N SN S JUNE U SN ) 41
THYMUS T T A T T T S R L T 14
CIRCULATORY SYSTEM
HEART L A R I A I N T T S D I N S S S R S T SR 4 50
DIGESTIVE SYSTEM
SALIVARY GLAND LIRS SO SR ST R SHIE S S SN SHNE S NN SN U SN SN UK. S SN R S S 49
IVER L A T T T R S S T S ST I S S T TR T SN SR S 50
HEPATOCELLULAR ADENOMA X X X X X X X X X X 21
HEPATOCELLULAR CARCINOMA X X X_X X 3
BILE DUCT NIRRT TR S DL D YU S SR S S S S SN S S . S 2. 50
GALLBLADDER & COMMON BILE DUCT N N ¢+ + N N N + + & N + N + N + + N + + N N + N + 50%
PANCREAS [T T R T K T R S R T SN S SN R T N R SUE SN SN SN SN S 68
ESOPHAGUS PR SR SR S S, SR S T T S S, SR SN, SN . JUN SN, JUU. SN A 42
STOMACH LR SR R L R N TR SR R S S S S . . SN SN . S SO SN SN SR . 46
SMALL TNTESTINE N T T S T AL L TN ST SRR SN SN S S 38
LARGE INTESTINE PR S TN SN Y TR TN SR ST S S S 2 R R SR 35
URINARY SYSTEM
KIDNEY LI S SR UL SR S NN SR S S S R P B S S S N S S 50
URINARY BLADDER L N S T I S R 2 L T R S R A 43
ENDOCRINE SYSTEM
PITUITARY PR SR S LS S SR S S S SR SUNE S S N S S SN S JUN. S S 40
ADRENAL RS T SN T T TR TR TR ST SR S S S T S TR D SR S, SUNL SR S, N 4 58
THYRGID PR SR SR . SR T JUE S TN N SN JUNE. S-S, JUNE. SUNC N SR, SN VU SN S, S 1 47
PARATHYROID B L SR R R S N S S T S S S 14
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N N N N N N N N N N R N N N N N N N N N N N NN S0%
TESTIS LR S S SR L R SR SRR SRR SUUR SN SN SN ST SN SN SN, SN, SE S U S S S 1 48
PROSTATE L S S T T A T N S T B N S B SRR S S A T 40
NERVOUS SYSTEM
BRAIN LR S L S S T S SR UL S SHNE S SN JNNL S JEN. SN S S SN . S, S 47
* ANIMALS NECROPSIED
+:  TISSUE EXAMINED MICRQSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY NECROPSY. NO HISTOLOGY DUE TO PROTOCOL

TUMOR INC

IDE AUT
NECROPSY, NO AUTOLVSIS, HO MICROSCOPIC EXAMINATION

Ys1
ANIMAL MIS
NG NECROPSY PERFURHED

EmI»0
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TABLE B4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF 1,1,12-TETRACHLOROETHANE

VEHICLE CONTROL

ANIMAL [18N] §T o7 67 © O] 0] 0y Of O O] 6] 0y o[ O] O] 87 o[ o] o] o[ @
NUMBER 2 5 g 5 ? 5 .'; 31 6 ? 6) &) &) &) 69 &) b] &) 7] 7} 7} 71 7 7
2 4 [ 910 2L.31 4l 5] 61 7 gl 11 .21 31 641 5
WEEK N i ol ] 1] 0 7 (0 17 O] o 11 s o 1 (] fF oF of o o] ¢f 1
STUDY of of of 2} o ¢f ¢ of of of 91 of of of o| of of of of of of of of o
6l &) 6f 71 of of 30 31 af 4 6| 4] 6l 4| af 41 of & &f 4 4f ¢l ol o
INTEGUMENTARY SYSTEM
SUBCUTANEOUS TISSUE LR S D T O T S 2 R T S R ST T T TR R R T Y
COM,
HEMANG!OSARCDMA
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L R S I I I I SR A I I A I I I . D R R R R
SARCOMA, MBS, METASTATIC
TRACHEA L R e . I Y S T I R O S )
HEMATOPOIETIC SYSTEM
BONE MARROW LI SUNL L SIS SN SN SN WOUC SR SO S S S, JUNE SN S ST SN ST SN S N S S
SPLEEN L I A O N 2 2 2 R R I R A I R S R
HEMANGICMA X
MALIGNANT LYMPHOMA, NOS
LYMPH NODES L S L S ST S S U UL L TN S SN S S S-S S L S S T
THYMUS B T T T S S
CIRCULATORY SYSTEM
HEART L A A N O T I IR I T R I I S A I T
DIGESTIVE SYSTEM
SALIVARY GLAND L I N S I I D R I I 2 e LA T I e

< +

ADENCMA, NOS

LIVER L A I I I R T S I T I R N A I 2 I R
HEPATQCELLULAR ADENOMA X X
HEPATQCELLULAR CARCINOMA
HEMANGIOMA X
BILE DUCT L A T I SR A S T S T S S S SR L S S )
GALLBLADDER & COMMON BILE DUCT 4 %+ N 4+ + N 4+ + + + N N + + + N _+ + + + + + + +
PANCREAS L, SN, L. SR S SR SR O UL S S ST SN SN SN SUN. SN SN SN S SN S
ESOPHAGUS L S N N SN HNE SN SR SN SN SN ST TR SN SO SUU. L L L S SN SN 1
STOMACH L S S S S SN SO SO SHEE SN SR SN SN SN SN SN NN SN SN SN B )
SMALL INTESTINE LR SR S SR SN SN SISO JNE SN L SN SN SNNE SHNE S JNNE SN SN SN S
LARGE INTESTINE L R L N L I TR L R I I
URINARY SYSTEM
KIDNEY LR SR T S SRR SR SNE S SO AL SR TN SN SUNE SUNE SN UL SUNS S SN SN S
URINARY BLADDER LN R 2 T I B T S T 2 B T S 2 2T TR SR SR B B S S )
ENDOCRINE SYSTEM
PITUITARY L O T T I R e I I I S A I R T S I S
ADENOMA, KOS X
ADRENAL R S S SR S S N S SV SR S S S S NS SN S R SN S S N S
THYROID R O T T R e R S T I I N R 2 I e
FOLLICULAR-CELL ADENODMA X
PARATHYROID L - R T ST o S R S S
PANCREATIC ISLETS L I A N S A T R R I S I I R R S T R S . A A
ISLET-CELL CARCINOMA
REPRODUCTIVE SYSTEM
MAMMARY GLAND # + + KN + + 4 + + N N + N + + N + + + + N N N N N
CARCINOMA NOS
DENOMA, NOS X

UTERUS
ENDOMETRIAL STROMAL POLYP

COVARY L T T I I 2 N S R S B I I
GRANULDSA-CELL CARCINOMA
NERVOUS SYSTEM
BRAIN L T L e L I R N N T R S
ALL QTHER SYSTEMS
NULT!PLEORGANSNOS N N N NN NN NN NI NNNWNNMNNNNNNWNWMNNN
0
MALIGNANT LYMPHOMA, NOS X X X X
LYMPHOCYTIC LEUKEMIA X
+ TISSUE EXAMINED MICROSCOPICALLY ¢ NO TISSUE INFORMATION SUBMITTED
=+ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE 7O PROTOCOL
X:  TUMOR INCIDEN: At AUTOLYSIS
N: NECROPSY, NO AUTULYSIS. NO MICROSCOPIC EXAMINATION l; ANIMAL MISS

NO NECROPSY PERFDRHED

1,1,1,2-Tetrachloroethane 92



TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED)

VEHICLE CONTROL

ANIMAL O] of 6] 87 ¢ 0f of of of ol of of o[ 0] 0 o[ o[ of a7 6] 7
NUMBER HEIRIEIEIKIR: sl 8] 8| 8| 8| 8| 9{ 9 9| ¢ 91 91 9| ¢l 9] ¢
61 721 81 9] 9 44 8 71 81 91 01 11 20 3 51 61 7] 81 91 @1 TOTAL
WEEKS ON 1 o ] 11 tpop v o of 1 11y 1 T 11777 17 1] 1]TISSUES
41 4 4 4] 41 6
N NTARY SYSTEM
SUBCUTANEOUS TISSUE (AR A T T B N N T A R 2 L 50%
SARCOMA, NOS X 1
HENANGIOSARCOMA X 1
RESPIRATORY SYSTEM
LUNGS AND BROWCHI LI B T T T R S A R I T T T T L I T 50
SARCOMA, NOS, METASTATIC
TRACHEA L T T R 2 ST T S S S LR A T 42
HEMATOPOIETIC SYSTEM
BONE MARROW R S S SN ST S S W S S N S SO SR SR S S 1 EIE S S S S 1 49
SPLEEN L S I T T T T O S T T T T S T L N 2 I 49
HEMANGIOMA !
MALIGNANT LYMPHOMA, NOS X 1
LYMPH NODES LR SO AR S SR S S SR SN SR T SR - 2. L S N 4!
THYMUS C e e e et e e e e e e e e e e o - 9
CIRCULATORY SYSTEM
HEART L D T TR TR T T S T N T S T S L N 50
DIGESTIVE SYSTEM
SALJVARY GLAND L T T O 2 T T T S S T 3 L N T 48
ADENOMA, KOS !
LIVER L T T T T T R R T T I S T L S 4 49
HEPATOCELLULAR ADENQMA X X 4
HEPATOCELLULAR CARCINOMA X 1
HEMANGIOMA |
BILE pucCT R T T T SR S S R . T T R S R Y 49
GALLBLADDER & COMMON BILE DUCT #_+ 4+ 4+ + + N N + N _+ + + 4 + + + + N 4+ 4+ + + % 50%
PANCREAS L L LI SN RS SRS S S ST S S . S L R S S N ) 47
ESOPHAGUS L R R N SR S R S S SN S N S S N S 1 o+ o+ ¥ - 44
STOMACH L S R S R S S S S SN SN N S N N 5 LR R TS S N 45
SMALL INTESTIRE LI R ST LN SR L SN TR S S S S LR S S S 41
LARGE INTESTINE L L T I R R T T L 42
URINARY SYSTEW
KIDNEY LS R S, L SN S SN, SN JUNE SN JUNE SN SO S LA S S 49
URINARY BLADDER L T T A R N 2 T T T S LR R 40
ENDOCRINE SYSTEM
PITUITARY LR N I IR I R S 2 T + o= - 4 43
ADENOMA, NOS X X X %
ADRENAL LRI S Y S SR S TN N S S N S SO SN Y L N L T ) 47
THYROID L I I N ) L 41
FOLLICULAR-CELL ADENOMA 1
PARATHYROID CEN Y S S S S S S S S S S S S S - - - - - 4 8
PANCREATIC ISLETS L I R S L . T S S S P T R 47
ISLET-CELL CARCINOMA X s
REPRODUCTIVE SYSTEM
MAMMARY GLAND N N + + + & N N + + + + + + + + 4+ N # + ¢+ N + N 50%
CARCINOMA,NOS X 1
ADENOMA, NOS
UTERUS L I T T T T S R I T T T S T S I LR I T 50
ENDOMETRIAL STROMAL POLYP X,
OVARY FE S R L T T T TR T S S T T T T S L T T e ) 49
GRANULOSA-CELL CARCINOMA X
NERVOUS SYSTEM
BRAIN P T S T S I S ST S I I O+ o+ 4 46
ALL OTHER SYSTEMS
HULTIPLE ORGANS NOS N N N N N N N N N N N N N N K N N N N N N N N ! 50;
SAR NO X
NALIGNANT LYMPHUNA; NOS X X X 7
LYMPHOCYTIC LEUKEMIA 1
¥ ANTMAI'S NECROPSIED
¢ TISSUE EXAMINED MICROSCOPICA + NO TISSUE INFORMATION SUBMITTED

+ LLyY

- REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY

X: TUMOR INCIDEN

N: NECROPSY, NO AUTDLYSIS, NO MICROSCOPIC EXAMINATION

AUTOLYSIS
ANIMAL MISSIN

mI>o

93

NO NECROPSY PERFORMED

NECROPSY, NO HISTOLOGY DUE TO PROTOCOL

1,1,1,2-Tetrachloroethane



TABLE B4,

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF 1,1,1,2-TETRACHLOROETHANE

LOW DOSE

ANIMAL a0 sT o] o] @ 0 0 [] ] o[ o[ o] o] of of 6] O
NUMBER 5p 5 5] 5| 51 5 5 6 6 (] 6|l 6| 71 71 71 71 71 7
"2 41 51 61 7 ] L] 3 L} 21 91 01 1t 2¢ 31 &
WEEKS ON o 1 9] 111 1 1 1 1 T op F s 1] o
{HEEHEHEEEEEHE RN HHERHHE
4l &
SP ORY SYSTEM
LUNGS AND BRONCHI L N T O I I I I N I T I T I R
ALVEOLAR/BRONCHIOLAR ADENOMA X
TRACHEA L T R I S I I I T S I B B I
HEMATOPOIETIC SYSTEM
BONE MARROW PR S S WL SR S S S S S SN0 S S S N JUNE S SR S N SO SN S S )
SPLEEN PR S S YR S S S SENE S T S SUE. ST SUNE S S SN U S NN SN S
LYMPH NODES DL N R SN S SU-SE SN S JUN. UL SN SN SN SN0, SO SN SR S N 1
THYMUS S T T T S
CIRCULATORY SYSTEM
HEART D S T S S S N S 2k 2 T S S R S SN B |
DIGESTIVE SYSTEM
SALIVARY GLAND TR T SR S S SR SN S WL S-S SN SN S ST S S SN N N JE. S N |
LIVER P N T T I S R R I I S TR R S I B S 4
HEPATOCELLULAR ADENOMA X X X X
HEPATOCELLULAR CARCINOMA X X X X
MALIGNANT LYMPHOMA, NOS X
BILE DUCT PR SR S VR SUOL R R SN SN SUNL SR ST SN SUNE ST SUNC JUNG UL JNE S SN JUR. SUU. S ]
GALLBLADDER & COMMON BILE DUCT R S WA S SN JNNE SN NS SRR S S S SN NN SO SN S TN NN . N WO N N
PANCREAS O S S W SR SO SN S O S S S SN SN NUUK SN, SN . SN S S, S SN . )
ESOPHAGUS PEEE SO S W S S S S S S-S SEN SN S JUNE S S S SO S-S
STOMACH P Y A T T T ST ST S R R I I Y
$QUAMOUS CELL PAPILLOMA X
SMALL INTESTINE LI S SN WL SN . .. S S SN NN SR SN JUNT. SR, S, S JEN . S S 1
LARGE INTESTINE L N TR T S R T T T T R T S R R L I

URINARY SYSTEM

KIDNEY R N I T IR I T I I R O I T
HEPATOCELLULAR CARCINOMA, METASTA X
URINARY BLADDER P Y U L S TR T T O R I IR 2 I R I TR T T B B
ENDGCRINE SYSTEM
PITUITARY L T S S S S S T T T S S S T T S S
ADENOMA, NOS X X X X X
ADRENAL LI SR SO0 S, SR S SN SN S, SR S S S JUNE SN SN SUNE SN NN SN S S JU. S,
THYROID L N T T I TR N D I A . A SR D ST S R SR S 4
FOLLICULAR-CELL ADENOMA X
PARATHYROID L T
REPRODUCTIVE SYJSTEM
MAMMARY GLAND 4 4+ A+ + N N N + + N + N N N + + N N + N N + N
UTERUS S T R R L e I T L IR A T S 2 S
ENDOMETRIAL STROMAL POLYP
QVARY L T I T S B T S I T T N S A 2 A S
ANGIOSARCOMA X
RERVOUS SYSTEM
BRAIN L T R R I T R R I D L B S I S S

MUSCULOSKELETAL SYSTEM

MUSCLE
SARCOMA, NOS

ATT OTHER SYSTEMS
MULTIPLE ORGANS NOS N N H AN N N N N N N N N NNNNNRKNANNNNNN
SARCOMA, NOS X
LEIOMYOSARCOMA
MALIGNANT L;MPHUNA. NOS X X

NO TISSUE INFORMATION SUBMITTED
NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
AUTOLYSIS

ANIMAL MISSING

NO RECROPSY PERFORMED

TISSUE EXAMINED MICROSCOPICALLY
REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY
X:  TUMGR INCIDENCE
t NECROPSY, NO AUTOLYSIS, NO MICRGSCOPIC EXAMINATION

94
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TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED) L

OW DOSE

ARIMAL ol ¢f of of of of of o7 o[ o[ @] of of O] o[ o[ o[ o[ of o] ¢ o] o] o 1
NUMBER 7470 71 71 8| 81 8] 8| 8| 8] &| 8| & 81 9} 9| 9| 3| 9| 9f 9f 9y 9 9| ¢
6L 71 81 ol ol 1 23 3t 4] 51 8| 71 8% 93 04 $1 2] 31 4| o} 6} 7 8} 9] o] TOTAL
WEEKS ON to 0l 1ol T ol of s T 1ol o 1} 7 ¢ o7 7 ] ] ] 17 o[ ff 6] I1]TISSUES
STUDY of t1 ¢ 9| ol e[ 2t of o] o] | & of of 01 6§ of o of of of 1| of 9} 0] TUMORS
41 81 ¢t el 6] 71 5] «f 6] &f 3] 1] & 4| 4f of 4} o] 4| 4] 0] 7] 4| 8{ ¢
RESPIRATORY SYSTEM
LUNGS AND BRONCHI L T T T T T T T R 2 S R 46
ALVEOLAR/BRONCHICLAR ADENOMA X 2
TRACHEA L R I T T T R N L. T I SR T R S S A 39
REMATOPOIETIC SYSYEM
BONE MARROW F_ A + = 4+ 4 A+ o+ o+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ 45
SPLEEN LI S N SR S S S S . S, SR . S S S NS S S R NS S S, S . 44
LYMPH NODES LI S S S S S W S N NS S S S S N ST S NS NS S S N NN N 40
THYMUS R S W T T 2
CIRCULATORY SYSTEM
HEART LY S A S T D R I I R R T S N R I 47
DIGESTIVE SYSTEN
SALIVARY GLAND = A ¥ b+ + A ¥ o+ o+ - o+ o+ o+ o+ + 4 4+ o+ 4+ 4+ 46
LIVER L R R - T I T 2 T S T B I 46
HEPATOCELLULAR ADENOMA X X X X 8
HEPATOCELLULAR CARCINOMA X 5
MALIGNANT LYMPHOMA, NOS X 2
BILE DUCT LI SN S S U N VR SN N NN S ST NS S S S ST S N NN S SN NN 46
GALLBLADDER & COMMON BILE DUCT + A N N + 4+ A 4+ 4 4+ + + ¥+ + N N + + + N N N + + 4 47 %
PANCREAS L S N S ST SR VORI SN ST VDN VHEE R N TNNE T TN N SN TN S SR L N . 1 46
ESOPHAGUS LN U S S S VR L R SNNE SN R SN SRR SN N SN SN T SN R S R 38
STOMACH L O A T TR S T T SN S ST N S SR N I R S SR R 41
SQUAMOUS CELL PAPILLOMA t
SMALL INTESTINE L S S T S SO WL L R SN ST SENE ST SN NN NN SENE SR SN S SR S S R 1 39
LARGE INTESTINE L N R A R N L I I R T I S T T T S ¥ 39
URINARY SYSTEM
KIDNEY L R T T e e . kT T R I S Y 46
HEPATOCELLULAR CARCINOMA, METASTA 1
URINARY BLADDER L T N T I I N I IR T T T S B S 45
ENDGCRINE SYSTEM
PITUITARY LR S Y TR S D A R I A L R O S T R I 41
ADENOMA, NOS X X X 8
ADRENAL LI AL N N S ST S N S R R T R NS T N SN ST S T S N 47
THYRQID L R S TR I D S I I I S A R I R I R A R B 40
FOLLICULAR-CELL ADENOMA 1
PARATHYROID LA R O - D T SR S S S S A T S A S R B 16
REPRODUCTIVE SYSTEM
MAMMARY GLAND N A N N + N A + N + + N N N N + N + + N N + N + + 47%
UTERUS . L O T A Y U R I R R T R R R R 2 S R SR 43
ENDCMETRIAL STROMAL POLYP X 1
OVARY L T R I T I I B S L R R D I R 42
ANGIOSARCOMA '
NERVOUS SYSTEM
BRAIN L T I I e O R I N e 44
MUSCULOSKELETAL SYSTEM
MUSCLE N A N N N N A N N N N N N N N N N N N N N N N NN 47%
SARCOMA, NOS X 1
ALL OTHER SYSTEMS
MULTIPLE ORGANS NOS N A N NN N A NNNNNNNMNNNNNMNBNNNNN 47%
SARCOMA, NOS X 2
LETOMYQSARCOMA X 1
MALIGNANT LYMPHOMA, NOS X X X 4
LEUKEMIA,NQS 1
% ANIMALS NECROPSIED
+i TISSUE EXAMINED MICROSCOPICALLY + NO TISSUE INFORMATION SUBMITTED
=+ REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY C: NECROPSY, NO HISTOLOGY DUE TO PROTOCOL
X:  TUMOR INCIDENCE Ai  AUTOLYSIS
H: NECROPSY, NG AUTOLYSIS, NO MICROSCOPIC EXAMINATION M:  ANIMAL MISSING
B: NO NECROPSY PERFORMED
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TABLE B4.

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE 2-YEAR
STUDY OF 1,1,12-TETRACHLOROETHANE

HIGH DOSE

ANIMAL of of of ¢ of of of ef ¢f ¢ 0 0 g1 ol of o o] @
NUMBER 5| 5| 5] 8 5] 61 6 61 6] 6] 6 6 M7yl ?
SHHEHHHRRRHHH RIBIBIE
STUDY (] 61 61 6| 6l 6 61 5] 6| 6| 6] 37 51 6] 6| 1] 6 61 61 6] 6] 6
RESPIRATORY SYSTER 2. 51 5] 5] 5] 5] 51 21 5] 51 5[ ¢ 3t 51 5] of 5[ 1 51 o4 5] 51 5
LUNGS AND BRONCHI LR ST ST S S S S SR S . SR . S S, SR WL NN SN SN S U, . S )
TRACHEA L I T R T 2R 2 TR ST S BT B N N A I A
REMATGPOIETIC SYSTEM
BONE MARROW [N SR S UL S SUN S N SN S UL N S S SN SN WL S SN SO . S S
SPLEEN IR JEE SR S SN S NS ST S SN SR UL S SUNE. S S S S S S NS S S
LYMPH NODES = b d kb = = ¢ = & A ¥ ¥+ ¥ = w4
THYMUS L R A A T T R R S
TIRCUCATORY SYSTEM
HEART LR I T T DT S N R S 2R I S T T S I I . S I B
DICESTIVE SYSTEM
SALIVARY GLAND LR SR S N R S S N S S S SN, JUNE. . SO, S S SN NN SUNE. SN JUIE. S S |
LIVER LR T T T R A T R D L I R B LR T T R B B N
REFATOGELLULAR CARCINOMA xxoxx X xx X X EX X
BILE DUCT R SR ST S SR N NS S SUNE. JUNE JUNY. S, S 2. S N . SN N SUN. JUN. SN S B
GALLBLADDER & COMMON BILE DUCT 4 N+ + ¥ + N _+ N N N N N N N N A + *+ + + + + H§ N
PANCREAS LR R RN S S S S S S S S . V. SR L ST S S SN JW L BN
ESOPHAGUS LI SN SN SN N S SN NN N N SENL-SUNE. JUNE 00 SO S S S S N S, S S
STOMACH L I I O T I D T T R R N T S A N B B
PAPILLOMA, NOS
SMALL INTESTINE L T T S T T T S S T A
LARGE INTESTINE L N S T T T T R A I DL T T B B
URINARY SYSTEM
KIDNEY LR TR TS SN T TR NN R T TR ST ST T TR SN UL LN TS S NN . S
URINARY BLADDER LR I R T T R T T I R T I T R T T S R R A
ENBOCRINE SYSTEM
PITUITARY LR R SO U SR SN UL U S SN TN S SN SN, TR SN S SN S 3
ADRENAL L R SR N SR N SR L SUN. SV, S S Y SN S NN S, S S SRS |
THYRCID LR SR S S N N ST N SN SN ST SN SUNE JUUY W S S S NN S S S |
PARATHYROID LRI I N I SR IR R R A T T T SR
REPRODUCTIVE SYSTEM
MAMMARY GLAND N 4+ + & & + & +# N N + N N M N N A + + + + N + N +
UTERUS LN SR SEE S R SN B SN NS YL SN S N S T W S NS S S JUN S 2.
OVARY L 2 T I T R R R R L T Y S A A T D B
RERVOUS SYSTEM
BRAIN ¢+ b b+ + 4k 4+ 4 = - 4+ A 4+ ¥+ 4 ¥ 4
+:  TISSUE EXAMINED MICROSCOPICALLY i MO TISSUE INFORMATION SUBMITTED
=i REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY €: MNECROPSY, NO HISTCLOGY DUE TO PRGTOCOL
: ;gggngcsxggNEETOLYSIS. NO MICROSCOPIC EXAMINATIQN :1 :H}akzngSSING
B: NO NECROPSY PERFORMED
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TABLE B4. FEMALE MICE: TUMOR PATHOLOGY (CONTINUED)

HIGH DOSE

ANTHAT K] 1
RUMBER L]
o 0
3TUDY TUMORS
KESPIRATORY SYSTER
LUNGS AND BRONCHI CENE SN SN SR 2 ) LI S . SR N NS SN I S SR SR S N 48
TRACHEA L R 2 IR A L I 2 R T 2 TR R I I 2R R 41
HEWATOPOIETIC SYSTEM
BONE MARRCW & A b v LI SN S SR N LSS SN N N N JN S SN 47
SPLEEN I AT T S N IS S S S SN SN NN SN S SN U S SN 47
LYMPH NODES b -~ A+ 4 R SN S R S TN JENT SENE ST S W S LW ) 33
THYMUS ¥ v - A - - L I e N A 10
CIRCUTATORY SYSTEM
HEART LR Y T L O I I I S R S N 48
BIGESTIVE SYSTEM
SALIVARY GLAND U SN S W N LI SN R SR SR ST L S S SN N S NN 47
LIVER L Y W S TR SR TR AN R R T S T SR S S S S Y 48
HEPATOGELLULAR CARcINOMA XXX Xy *axx * X PR Sl N
BILE DUCT $_ ¢ ¢ A v 4 IR SR SN SR S R L S B S S S S ) 43
GALLBLADDER & COMMON BILE DUCT L2 N S W S ) N & N _+ % N & + ¢ ¢ + + + & (133
PANCREAS SN S W N IS S SO S ST S S ST SR S SR SN S S 2 42
ESOPHAGUS CEER U SR SO, ) &~ 4 % b o & 4 & b ¢ =~ 4 = - 49
s;ﬂp:ffonA, NOS + o+ ; A+ 3 [ IR T T D I T R I DR IR A qqi
SMALL INTESTINE - ¢ = A+ P ST T T TR TR TR SEEE JEE T R R S 32
LARGE INTESTINE -+ o+ _A + - LR S S S S S S S R I S SR B 36
URTHARY SYSTEM
KIDNEY LI N S W T ) I S R RS SR S SN S SR SR S N S ) 48
URINARY BLADDER LR A TR R L R I I R A e 42
ENDOCRINE SYSTEM
PITUITARY y_+ = A+ ¢ LIS S S SR NN SRS SN SN SR SN NN N )
ADRENAL C IR SO Y W PRSI SR N S S Y SN SN S SN S SN ) 45
THYROID LS S WO S ) PSR B SN NS S SUL NN S SN S T ) 4
PARATHYROID .- ® = A = = I S A S T S IR 20
REPROBUCTIVE SYSTEM
MAMMARY GLAND + N v A3 4 BN+ N N N ¢ N + N N N + N + G3%
UTERUS 4t ¢+ A - ¥ LR SR SR S S S S SN ) DR 41
OVARY D A T L T A R T T T S I 42
NERVOUS SYSTER
BRAIN LS N S W ) TSR SR SR SRR SR S S ST, S SN S SN S

L] ANIMAE% NECROPSIED

TISSUE EXAMINED MICROSCOPICALLY
: REQUIRED TISSUE NOT EXAMINED MICROSCOPICALLY

x4

TUMOR INCID

ENCE
N: NECROPSY, NO AUTOLYSIS, NO MICROSCOPIC EXAMINATION

97

t NO TISSUE INKFORMATION SUBMI
C:  NECROPSY, ND HISYOLOGY DUE
A AUTOLYSIS
M:  ANIMAL MISSING
B: NO NECRRPSY PERFORMED

TTED
TO PROTOCOL

1,1,1,2-Tetrachloroethane
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS
IN RATS ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE
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TABLE C1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 49 50 48
ANIMALS EXAMINED RISTOPATHOLOGICALLY 49 50 48

- T TS > T T M " T WD L W S e e T S T o ey D T S e T e gy S A At S ¢ P T i S e W D T Y A v e e e e

RESPIRATORY SYSTEM

#TRACHEA (47) (68) (45) ‘
INFLAMMATION, CHROHIC 1.(2%)

#LUNG/BRONCHUS (49> (503 (46)
BRONCHIECTASIS 1 (2%

#LUNG (49) (50) (46)
EMPHYSEMA, NOS 1
EMPHYSEMA, ALVEOLAR 2 2%) 6 (13%)
CONGESTION, KOS 1
HEMORRHAGE 2
INFLAMMATION, INTERSTITIAL 1
PNEUMONIA INTERSTITIAL CHRONIC
INFLAMMATION, GRANULOMATOUS 2
INFLAMMATION, FOCAL GRANULOMATOU 1

1
HYPERPLASIA, ALVEOLAR EPITHELIUM 1

- A D T - e S T D R W G S o T R P G T W . A A S B S e o e Ty T W e U .

AmAAA
NEs DD
NN FTN N
(PR ORO R

~
N&
~r
—
~
[hM]
o
~

HEMATOPOIETIC SYSTEM

#SPLEEN (47) (50) (46)
CONGESTION, NOS 3 (6%3 1 (2%
INFARCT, NOS 1 (2%)

HYPERPLASIA, LYMPHOID 10273 1 02%)

- " . o e S P S e G e S P W S - o - e o A " -

CIRCULATORY SYSTEM

#HEART (48) (50) (48)
INFLAMMATION, INTERSTITIAL 1 2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- = 7 8 e o M e e B i e i a0 T i S M S W S T W e o S M S

VEHICLE
CONTROL

- —— T U - T T 5 T - T - S e e S T S e S S G W N R P T e S A e G W SR S M e S P e T T SR e e o e S S

FIBROSIS, FOCAL
PERIARTERITIS

$HEART/ZATRIUM
INFLAMMATION, FOCAL

#MYOCARDIUM
INFLAMMATION, INTERSTITIAL

#PANCREAS
PERIARTERITIS
ARTERIOSCLEROSIS, NOS

DIGESTIVE SYSTEM

#LIVER
INFLAMMATION, MULTIFOCAL
INFLAMMATION, DIFFUSE
NECROSIS, NOS
NECROSIS, FOCAL
METAMORPHOSIS FATTY
CYTOPLASMIC CHANGE, NOS
BASOPHILIC CYTO CHANGE
CLEAR-CELL CHANGE
HEPATOCYTOMEGALY

#BILE DUCT
HYPERPLASIA, NOS
HYPERPLASIA, FOCAL

#PANCREATIC ACINUS
ATROPHY, FOCAL
HYPERPLASIA, FOCAL

#ESOPHAGUS
DISTENTION

#STOMACH
ULCER, NOS
ERQOSION
HYPERPLASIA, EPITHELIAL
HYPERPLASIA, BASAL CELL

URINARY SYSTEM

#KIDNEY
MINERALYZATION

5 (10%)

(49)
19 (39%)

47>
1 (2%)

(40)

(45)

(48)
12 _(25%)

9

1 (2%)
1 (2%
1 .(2%)
2 (&%)
6 (12%)

6 (12%)

(50>
4 (8%)
(44)

(48)
1 (2%
1 (2%)

(50>
19 _(38%3

(48)
1 (2%
.

(46)
1 2%

- - -

(48)
26_(56%)

4 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

% NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

------------------------------------------------------------------- - on -

VEHICLE
______________________________________ CONTROL _______LOWDOSE _____ WIGHDOSE
CAST, NOS 6 (12%) 1 (2%)
PYELONEPHRITIS, NOS 1 (2%)
INFLAMMATION, CHRONIC 12 (25%) 7 C16%) 20 (42%)
NEPHROSIS, NOS 1 (2%
HEMOSIDEROSIS 1.(2%)
#KIDNEY/PELVIS (48) (50) (48)
INFLAMMATION, CHRONIC 1 (2%)
e HYPERPLASIA, EPITHELIAL 1%
ENDOCRINE SYSTEM
#PITUITARY (44) (49) 45)
CYST, NOS 1 (2%) 5 (102 1 (2%)
HYPERPLASIA, CHROMOPHOBE-CELL 1 (2%)
ANGIECTASIS 2 (4%) 4 (9%)
#ADRENAL (46) (50) 47)
ANGIECTASIS 2 (4%
#ADRENAL MEDULLA (46) (50) (47)
HYPERPLASIA, NOS 1 (2%)
#THYROID (42) (48) (44)
FOLLICULAR CYST, NOS 1 (2%)
HYPERPLASIA, C-CELL 2 (57) 1 (2%)
REPRODUCTIVE SYSTEM
¥MAMMARY GLAND (49) (50) (48)
HYPERPLASIA, NOS 3 (6%
LACTATION t(2%)
#PROSTATE (40) (402 (34)
INFLAMMATION, ACUTE 1 (3%
INFLAMMATION, CHRONIC 1 (3%
ATROPHY, NOS 1 (3%)
$TESTIS (49) (49) (48)
ATRGOPHY, NOS 5 (10%) 2 (4X%) 3 (6%)
NERVOUS SYSTEM
BRAIN (48) (503 (48)
HEMORRHAGE 1 (2%) 1 (2%)

# NUMBER OF ANIM
IM

ALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE 01 MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
NECROSIS, FOCAL 1 (2%)
SPECIAL SENSE ORGANS
XxEYE/CRYSTALLINE LENS (49> (50) (48)
MINERALIZATION 1 (2%)
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
KTHORACIC CAVITY (49) (50 (48)
INFLAMMATION, CHRONIC 1 (2%)
¥ABDOMINAL CAVITY (49) (50) (48)
LIPGGRANULOMA t@mn
¥DIAPHRAGMATIC PLEURA (49 (50) (48)
INFLAMMATION, NOS 1 (2%)
ALL OTHER SYSTEMS
NONE
SPECIAL MORPHOLOGY SUMMARY
NO_LESION REPORTED 6 3 3
AUTOLYSIS/NO NECROPSY 1 2

# NUMBER OF AMIMALS WITH TISSUE EXAI“IhED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE C2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE BY GAVAGE

8 e s B SV SR e e T TS e Gy et M S D G D T R R e G e e G S ED B G e e S R WS S G N B D S Se Y W o =

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 49 49 46
ANIMALS EXAMINED HISTOPATHOLOGICALLY 49 49 4%
INTEGUMENTARY SYSTEM
SKIN (49) (49) (46)
ABSCESS, NOS 1 (2%4)
RESPIRATORY SYSTEM
#TRACHEA (42) (45> (44)
HEMORRHAGE 1 (2%
INFLAMMATION, CHRONIC 1 (2%)
#LUNG (49) (47) (46)
EMPHYSEMA, ALVEOLAR 5 (10%) 9 (197 12 (26%)
HEMORRHAGE 2 (4%) 4 (9%)
INFLAMMATION, NOS 1 .(2%) 2 (ax)
INFLAMMATION, FOCAL 1 (2%) 2 (4%) 1 (2%
INFLAMMATION, INTERSTITIAL 1 (2%) 2 (4%)
INFLAMMATION, ACUTE FOCAL 1 (2%
ABSCESS, HOS 1 (2%)
INFLAMMATION, GRANULOMATOUS 3 (6%)
INFLAMMATION, FOCAL GRANULOMATOU 1 (2% 1 .(2%)
HEMATOPOIETIC SYSTEM
#SPLEEN (45) (481 (45}
CONGESTION, NOS 1 .(2%) 1 (2%)
HYPERPLASIA, NOS 1 (2%4)
HYPERPLASIA, LYMPHOID 1 .(2%)
LIVER (48) (49) (44)
HEMATOPOIESIS 1 (2%)
CIRCULATORY SYSTEM
#MYOCARDIUM (48) (49) (46)
DEGENERATION, NOS 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE ﬁATS: NONNEOPLASTIC LESIONS (CONTINUED)

_—__..—-....—-.._..—__-—_._-—-__—_..._-..-_——-..-—--—-—-_----—--——_——-.....-——..-——_..-_-___—_—-

VEHICLE
e SONTROL LOWDOSE ______HIGHDOSE_
DIGESTIVE SYSTEM

BLIVER (48) (49) (44)
INFLAMMATION, NOS 1 (2%
INFLAMMATION, GRANULOMATOUS 1 (2%
NECROSIS, WNOS 1 (2%)
NECROSIS, FOCAL 1 (2%) 1 (2%) 1 (2%)
METAMORPHOSIS FATTY 3 (6%) 1 .(2%) 7 (16%)
BASOPHILIC CYTO CHANGE 1 (2% 1 (2%)
CLEAR-CELL CHANGE 3 (6%) 9 (20%)
CYTOLOGIC ALTERATION, NOS 2 (5%)
ANGIECTASIS 1 (2%)
$BILE DUCT (48) (49) (46)
FIBROSIS 1 (2%)
HYPERPLASIA, NOS 6 (13%) 3 (622 5 (11%)
#PANCREAS (45) (47) 44)
FIBROSIS 1 (2%
#PANCREATIC ACINUS (45) 473 (46)
ATROPHY, NOS 1 (2%)
ATROPHY, FOCAL 1 (2%)
#STOMACH 41) (48) (43)
ULCER, NOS 1 2% 1 (2%
#GASTRIC SUBMUCOSA (41) (48) (43
EDEMA, NOS 1 (2%
URINARY SYSTEM
#KIDNEY 49) (47) 46)
HAMARTOMA 1 (2%)
_ PYELONEPHRITIS, ACUTE 1 (2%)
INFLAMMATION, CHRONIC 1 2%
INFARCT, NOS 1 (2%)
HEMOSIDEROSIS 1 (2%)
#KIDNEY/PELVIS (49) 47) (46)
HYPERPLASIA, EPITHELIAL 1 (2%)
METAPLASIA, NOS 1 (2%)
#URINARY BLADDER (40) 41) (42)
INFLAMMATION, NOS 1 (3%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

% NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

T A M v G e S 4 e e T e e e W - R T R T e M e S e o S - " " . - - e - - -

VEHICLE
CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, EPITHELIAL 1 (3%
ENDOCRINE SYSTEM

#PITUITARY (39 (45) (42)
CYST, NOS 1 (3%) 1 (2%) 1 (2%)
MULTIPLE CYSTS 1 (2%) 1 (2%)
ANGIECTASIS 3 (8%} 2 (4%) 5 ¢12%)

#ADRENAL , (45) (66) (44)
METAMORPHOSIS FATTY 1 (2%

ANGIECTASIS 1 (2%) 1 (2%)

#THYROID (41) (44) (42)
FOLLICULAR CYST, NOS 1 (2%)
HYPERPLASIA, C-CELL 3 (7%

#PANCREATIC ISLETS (45) (47) (44)
ATROFPHY, NOS 1.(2%)
HYPERPLASIA, FOCAL 1 2%

REPRODUCTIVE SYSTEM

XMAMMARY GLAND (49) (4%) (46)
HYPERPLASIA, NOS 1 .(2%)

HYPERPLASIA, CYSTIC 4 (8%) 1 (22 4 (9%)
LACTATION 7 (14%) 14 (292%) 2 (&%)

#UTERUS (44) (47) (42)
HYDROMETRA 2 (5%) 3 (6%) 1.(2%)
CYST, NOS ‘ 1 (2%)

#UTERUS/ENDOMETRIUM (44) 47) (42)
INFLAMMATION, NOS 1 (2%)

HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, CYSTIC 5 (1173} 1 .(2%)

#OVARY (46) (48) (44)
CYST, NOS 1 (2%)

NERVOUS SYSTEM

#CEREBRAL VENTRICLE (48) (49) (45)

HEMORRHAGE 1..€2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

o n e = s o e T S T v e v P e T 8 T o o o o T o e e A o P e S R . S M = A e e P e SR S R

VEHICLE
CONTROL LOW DOSE HIGH DOSE
INFLAMMATION, NOS 1 (2%)
#BRAIN (48) (49) (45)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, CHRONIC DIFFUSE 1 2%)
NECROSIS, NOS 1 2%)
INFARCT HEMORRHAGIC 1 (2%
¥SPINAL CORD (69) (49) (46)
HEMORRHAGE 1 (2%
NECROSIS, NOS 1 2%)
SPECIAL SENSE ORGANS
XEYE/CORNEA (49) (49%9) (46)
DEGENERATION, NOS » 1 (2%)
XEYE/CRYSTALLINE LENS (49) (49) (46)
MINERALIZATION 1 (2%) 1 (2%
MUSCULOSKELETAL SYSTEM
¥ADDOMINAL MUSCLE (49) (49) (46)
HEMORRHAGE 1 (2%)
BODY CAVITIES
*¥PLEURA (49) (49) (46)
INFLAMMATION, FOCAL 1 (2%
INFLAMMATION, CHRONIC 1 (2% 1 (2%)
ALL OTHER SYSTEMS
NONE
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED 6 1 2
AUTOLYSIS/NO NECROPSY 1 1 4

_..._--..._-._..__....-_..___--.—....._—-__...._-...-___—__..-.—_—--_—-----——_-—---—-——-—-—_-—-_---.

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS
IN MICE ADMINISTERED
1,1,1,2-TETRACHLOROETHANE BY GAVAGE
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TABLE D1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE BY GAVAGE

VEHICLE
CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED ‘ 48 46 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 48 46 50
INTEGUMENTARY SYSTEM
NONE
RESPIRATORY SYSTEM
#TRACHEA (44) (38) (49)
HEMORRHAGE 1 (2%)
INFLAMMATION, NOS 1 (2%)
#LUNG (45) (45) (50)
BRONCHOPNEUMONIA, NOS 1 .(2%)
INFLAMMATION, NOS 2 (82%)
HEMATOPOIETIC SYSTEM
#SPLEEN (45) (42) (48)
CONGESTION, NOS 1 (2%
INFLAMMATION, ACUTE 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%)
#LYMPH NODE (41) (38) (41)
NECROSIS, NOS 1 (3%)
HYPERPLASIA, :LYMPHOID . 2 (5%
#MANDIBULAR L. NODE (41) (38) (41)
NECROSIS, FOCAL 1 (2%)
#MESENTERIC L. NODE (41) (38) (41)
HEMORRHAGE 1 .(2%)
HYPOPLASIA, LYMPHOID 1 .(2%)
#LIVER (48) (46) (50)
HYPERPLASTA, LYMPHOID 1.(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

e - Gy o e e e A S i OB 50 S G S e T e e W e R - - - - R L L L LT T

#SMALL INTESTINE (39) (36) (33>
HYPERPLASIA, LYMPHOID 1 (3%

S e e e . T . M e T S M T A e A e e S e 4 D e S e S TS e G G e e A e A O o P S S BT MG O S Ve M D W e me e an W e

CIRCULATORY SYSTEM

#HEART (47) (45) (503
MINERALIZATION 1 (2%)
INFLAMMATION, FOCAL 1 (2%

#MYOCARDIUM (47) (45) (50>
INFLAMMATION, MULTIFOCAL 1 (2%

- e = n = e .t o R S P e . G TN 4 e = S En e e o e S et A RS G A T M O Tm 5 S G B e D e 4 A e - aa

DIGESTIVE SYSTENM

FLIVER (48) (46) (505
HEMORRHASE 3«
INFLAMMATION, NOS 1 (2%) 8 (
INFLANMATION, FOCAL 1 (243 i (2%)
INFLAMMATION, MULTIFOCAL 4
INFLAMMATION, DIFFUSE 1
INFLAMMATION, HMECROTIZING 1
INFLAMMATION, ACUTE
ABSCESS, NOS
INFLAMMATION, CHRONIC
INFLAMMATION, GRANULOMATOUS
CIRRHOSIS, NGS
NECRQSIS, HNGS
NECROSIS, FOCAL
NECROSIS, DIFFUSE
METAMORPHOSIS FATTY
HEMOSIDERGSIS
BASOPHILIC CYTO CHANGE
FOCAL CELLULAR CHANGE
EOSINOPHILIC CYTO CHANGE
CLEAR-CELL CHANGE
HEPATOCYTOMEGALY 1.(2%)
ANGIECTASIS 1

$LIVER/CENTRILOBULAR (48) (46) (50)
METAMORPHOSIS FATTY 2 (&%)

¥GALLBLADDER (48) (46) (50>
INFLAMMATION, NOS 1. (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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TABI.E D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE

#DILE DUCT (48) (463 (58)
DILATATION, NOS 1 (2%

#PANCREAS (45) (41) (48)
INFLAMMATION, ACUTE 1 (2%

NECROSIS, NOS 1 (2%)

#PANCREATIC ACINUS (45) (41) (48)
ATROPHY, DIFFUSE 1 (2%)

#STOMACH (41) (42) (44)
ULCER, NOS 1 (2%) 1 (2%)
HYPERPLASIA, FOCAL 1 (2%

#JEJUNUM (39) (36) (33)
CYST, NOS 1 (3%)

URINARY SYSTEM

#KIDNEY (48) (44) (50)
CAST, NOS 1 (2%
INFLAMMATION, FOCAL 1 (2%)

INFLAMMATION, CHRONIC 1 (2%) 2 (5%) 1.(2%)

#KIDNEY/TUBULE (483 (44) (50)
ATROPHY, NGS 1 (2%)

$KIDNEY/PELVIS (68) (46) (50
INFLAMMATION, NOS 1 (2%

#URINARY BLADDER, (41) (44) (43)
INFLAMMATION, ACUTE 1 .(2%) 1 (2%)

ENDOCRINE SYSTEM

#ADRENAL (45) (43) (50)

ANGIECTASIS 1 2%
REPRODUCTIVE SYSTEM

¥PREPUTIAL GLAND (48) (46) (50)

CYST, NOS 1. ¢2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
*¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

- - A T T " . - A T - A S G e N = 0 U S e e e T v S e S WS T T e i T Y e R S e e aw o =

VEHICLE
______________________________ CONTROL LOW DOSE HiGH DOSE
EPIDERMAL INCLUSION CYST 1 (2%}
INFLAMMATION, NOS 2 (4%)
ABSCESS, NOS 2 (4%)
DEGENERATION, CYSTIC 1 2%
#PROSTATE (373 (39) (40)
INFLAMMATION, NOS 2 (5%
¥SEMINAL VESICLE (48) (46) (50)
CYST, NOS 1 (2%)
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS
XEYE (48) (46) (50)
INFLAMMATION, NOS 1 (2%)
¥EYE/LACRIMAL GLAND (48) (46) (50)
DEGENERATION, CYSTIC 1 (2% 1 (2%)
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES _
¥ABDOMINAL CAVITY (48) (46) (50)
INFLAMMATION, NOS 1 (2%
ALL OTHER SYSTEMS
ADIPOSE TISSUE '
STEATITIS 1
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED 12 3 2

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
_______________________________________ CONTROL ______LOWDOSE_______ HIGH DOSE
AUTO/NECROPSY/HISTO PERF 1
AUTOLYSIS/NO NECROPSY 2 4

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED

1,1,1,2-Tetrachloroethane 114



TABLE D2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE
ADMINISTERED 1,1,1 2-TETRACHLOROETHANE BY GAVAGE

. " a0 B e p o A R T S Y e e e T e e e e e e e e M s e e e

VEHICLE
e eememeeeeeeeewee._GONTROL 1 LOWDOSE ___ __HIGH DOSE_
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 47 48
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 47 48
INTEGUMENTARY SYSTEM
NONE
RESPIRATORY SYSTEM
#LUNG (50) (46) (48)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, FOCAL 3 (7%)
INFLAMMATION, SUPPURATIVE 1 (2%)
HEMATOPOIETIC SYSTEM
#SPLEEN ’ (49) (44) (47)
HYPERPLASIA, RETICULUM CELL 1 (2%) 1 (2%
HYPERPLASIA, LYMPHOID 3 (6%) 1 ¢2%)
#LYMPH NODE (41) €40) (38)
HYPERPLASIA, RETICULUM CELL 1 (3%)
#KIDNEY ‘ (43) €46) )
HYPERPLASIA, LYMPHOID : 2 (4%) 1 (2% 1 (2%
CIRCULATORY SYSTEM
$HEART (50) 47) 48)
EMBGLUS, SEPTIC 1 (2%)
PERIVASCULITIS 1 (2%
#LIVER (49) 66) (48)
PERIVASCULITIS 1 (2%
#UTERUS ‘ (50) (43) %1)
THROMBOSIS, NOS 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
_________________________ CONTROL __Low DGsE HIGH DOSE
DIGESTIVE SYSTEM

#SALIVARY GLAND (48> (44) (&7)
INFLAMMATION, FOCAL 2 (6%) 2 (4%)

#LIVER (69) (46) (48)
HEMORRHAGE 2 (&%)
INFLAMMATION, NOS 1 (2%

INFLAMMATION, FOCAL 2 (&%)

INFLAMMATION, MULTIFOCAL 13 (27%)
INFLAMMATION, DIFFUSE 5 (10%)
NECROSIS, NOS 1 (2%)

NECROSIS, FOCAL 1 (2%) 22 (46%)
NECROSIS, DIFFUSE 12 (25%)
METAMORPHOSIS FATTY 1 (2%) 3 (70 25 (52%)
CLEAR-CELL CHANGE 1 (2%)

CYTOLOGIC ALTERATION, NOS 1 (2%)

HEPATOCYTOMEGALY 22 (46%)
ANGIECTASIS 1 2%

#LIVER/CENTRILOBULAR (49) (463 (48)
NECROSIS, DIFFUSE 1 (2%)

#PANCREAS 47) (46) (47)
INFLAMMATION, GRANULOMATOUS 1 2%

#STCOMACH (45) (41) (44)
ULCER, NOS 1 (24)
HYPERPLASIA, EPITHELIAL 1 (2%)
HYPERKERATOSIS 1 2%

#JEJUNUM (¢1) (3% (32)
INTUSSUSCEPTION 1 (2%

URINARY SYSTEM

#KIDNEY (49) (46) (48)
CAST, NOS 2 (&%)
CYST, NOS 1 (2%)

INFLAMMATION, NOS 1 (2%)

INFLAMMATION, FQOCAL
INFLAMMATION, CHRONIC
INFLAMMATION, CHRONIC FOCAL 1 (2%

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
% NUMBER OF ANIMALS NECROPSIED

N v o
~ N
DN
NN
s s
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

- . - 2 T Y e S S . b e A S e T T e P e U e e = e et e b e - e

VEHICLE
CONTROL LOW DOSE HIGH DOSE
INFARCT, NOS 1 (2%

#URINARY BLADDER (40) (45) (42)

INFLAMMATION, FOCAL 1 (3%)
ENDOCRINE SYSTEM

BPITUITARY (43) (41) (40)
HYPERPLASIA, FOCAL 1 (2%)

ANGIECTASIS 2 (5%)

#ADRENAL (47) 47) (45)
CYST, NOS 1 (2%

INRFLAMMATION, GRANULOMATOUS 1 (2%
REPRODUCTIVE SYSTEM

XMAMMARY GLAND (50) (67) (48)
HYPERPLASIA, NOS 1 (2%)

LACTATION 3 (6%) 3 (6%

#UTERUS (50) (43) (41)
HYDROMETRA 2 (&%) 1 (2%) 2 (5%)
INFLAMMATION, ACUTE 1 2%
ABSCESS, NOS 124

#UTERUS/ENDOMETRIUM (50) (43) (41)
HYPERPLASIA, NOS 1 (20
HYPERPLASIA, CYSTIC 36 (72%) 26 (60%) & (102%)

#0VARY (49) (42) (42)
CYST, NOS 8 (16%) 6 (162)

HEMORRHAGIC CYST 1 02%)
NERVOUS SYSTEM
NONE
SPECIAL SENSE ORGANS

*¥EYE (58) 47) (48)

DEGENERATION, CYSTIC 1.¢2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

¥ NUMBER OF ANIMALS NECROPSIED
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TABLE D2, FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

VEHICLE
CONTROL LOW DOSE HIGH DOSE
XEYE/LACRIMAL GLAND (50) (47) €48)
DEGENERATION, CYSTIC 1 (2%)
METAMORPHOSIS FATTY 1 (2%)
HEMOSIDEROSIS 1 (2%)
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
¥PERICARDIUM (50) (47) (48)
INFLAMMATION, CHRONIC 1 (2%)
XMESENTERY (50) (47) (48)
INFLAMMATION, GRANULOMATOUS 1 (2%)
ALL OTHER SYSTEMS
NONE
SPECIAL MORPHOLOGY SUMMARY
NO LESION REPORTED 1 1
AUTOLYSIS/NO NECROPSY 3 2

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
¥ NUMBER OF ANIMALS NECROPSIED
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APPENDIX E

ANALYSIS OF 1,1,1,2-TETRACHLOROETHANE
(LOT NO. 102957)
MIDWEST RESEARCH INSTITUTE
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APPENDIX E

A. ELEMENTAL ANALYSIS

Element C H Cl

Theory 14.31 1.20 84.49

Determined 14.42 1.19 84.55
14.54 1.26 84.38

B. BOILING POINT

Determined Literature Values

128°C at 742 mm (visual, 130.20°C at 760 mm

micro boiling point) (Dreisbach and Martin, 1949)
C. DENSITY

dy: 1.547 £0.004 £+ d d2: 1.53281

D. REFRACTIVE INDEX
ny : 14816 1.48206

E. WATER ANALYSIS (Karl Fisher)
0.028 + 0.001 ()%

F. TITRATION FOR ACIDIC COMPONENTS
Determined

Titration with sodium hydroxide,
56 £ 1 ppm (assumed to be HCI)

G. VAPOR-PHASE CHROMATOGRAPHY
1. Impurity Detection

Instrument: Tracor MT-220
Detector: Flame ionization
Carrier gas: Nitrogen

a. System 1

Inlet temperature: 195°C

Detector temperature: 210°C

Carrier flow rate: 44 cc/min.

Column: 109 Carbowax 20M-TPA on 80/100
Chromosorb W(AW), 1.7 m x 4 mm, glass

Oven temperature program: 50°C, 5 min.; 50° to
200°C, 10°C/min.

Sample injected: 3.5 ul neat liquid, diluted to 0.50%
and 0.25% in hexane to quantitate major peak and
check for overloading

Results: Major peak and nine impurities. The areas of the
nine impurities total<<0.6% of the area of the major peak.
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Retention Retention Time Area
Time (Relative to (Relative to
Peak (min.) 1,1,1,2-Tetrachloroethane) 1,1,1,2-Tetrachloroethane)
1 0.7 0.06 0.0004
2 1.6 0.14 0.08
3 59 0.51 0.09
4 8.8 0.77 0.06
5 10.6 0.93 0.06
6 11.4 1.00 100
7 12.0 1.04 0.07
8 12.8 1.12 0.07
9 13.5 1.18 0.09
10 14.1 1.23 0.02
b. System 2
Inlet temperature: 200°C
Detector temperature: 225°C
Carrier flow rate: 70 cc/min.
Column: GP 209% SP2100/0.19% Carbowax 1500 on 100/120
Supelcoport, 1.8 m x 4 mm, glass
Oven temperature program: 50°C, § min; 50° to 150°C,
10°C/ min.
Sample injected: 6.2 ul neat liquid, diluted to 1.0% and 0.5%
to quantitate major peak and check for overloading
Results: Major peak and 12 impurities. Areas of impurity peaks
total <0.3% of the area of the major peaks.
Retention Retention Time Area
Time (Relative to (Relative to
Peak (min.) 1,1,1,2-Tetrachloroethane) 1,1,1,2-Tetrachloroethane)
1 0.7 0.07 0.0002
2 0.9 0.10 0.04
3 2.2 0.24 0.0001
4 2.6 0.28 0.00005
5 2.8 0.31 0.0002
6 4.0 0.44 0.05
7 8.3 0.91 0.02
8 9.1 1.00 100
9 10.3 1.13 0.03
10 10.8 1.18 0.0003 (shoulder)
11 11.0 1.20 0.00003 (shoulder)
12 IL.5 1.26 0.09
13 11.9 1.30 0.002
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2. Identification and Quantitation of Impurities

Instrument: Varian Aerograph 2400

Detector: Flame ionization

Inlet temperature: 150°C

Detector temperature: 220°C

Carrier gas: Nitrogen

Carrier flow rate: 70 cc/min.

Column: 20% SP-2100/0.19% Carbowax 1500 on 100/120
Supelcoport, 1.8 m x 4 mm, glass

Note: Some impurities are reported not to be present at a concentration of >0.01%.
This does not necessarily represent the limit of detection for these compounds.

a. System 1 (1,2-Dichloroethane)

Oven temperature program: 60°C isothermal

Standards (3 ul) were injected containing 1.0%
1,2-dichloroethane in xylene. 1,2-Dichloroethane had a
retention time of 3.6 minutes. A spike of 0.01% 1,2-dichlo-
roethane in xylene, in neat 1,1,1,2-tetrachloroethane
(1:1, v:v) at 3.6 minutes gave a peak larger than any peak in
the same region when 1,1,1,2-tetrachloroethane was injected
neat under the same conditions.

Conclusions: The sample did not contain 1,2-dichloroethane
at a level >0.019%.

b. System 2 (1,1,2-Trichloroethane)

Oven temperature program: 80°C isothermal

Standards (4 ul1) were injected containing 0.019% 1,1,2-trichloro-
ethane in pentane. 1,1,2-Trichloroethane had a retention time
of 6.2 minutes. A spike of 0.01% 1,1,2-trichloroethane in
pentane, in neat 1,1,1,2-tetrachloroethane (1:1, v:v) at 6.2
minutes retention time gave a peak larger than any peak in the
same region when 1,1,1,2-tetrachloroethane was injected neat
under the same conditions.

Conlusions: The sample did not contain 1,1,2-trichloroethane
at a level >0.01%.

¢. System 3 (1,1,2,2-Tetrachloroethane)

Oven temperature program: 120°C isothermal

Standards (4 ul) were injected containing 0.01%
1,1,2,2-tetrachloroethane in pentane. 1,1,2,2-Tetrachloro-
ethane had a retention time of 4.9 minutes. A spike of 0.01%
1,1,2,2-tetrachloroethane in pentane, in neat 1,1,2,2-tetra-
chloroethane (1:1, v:v) at 4.9 minutes retention time, gave a
peak larger than any peak in the same region when
1,1,1,2-tetrachloroethane was injected neat under the same
conditions.

Conclusions: The sample did not contain 1,1,2,2-tetrachloro-
ethane at a level >0.01%.

Instrument: Tracor MT-200

Detector: Flame ionization

Carrier gas: Nitrogen

Column: 209% SP-2100/0.1% Carbowax 1500 on 100/ 120 Supelcoport,
1.8 m x 4 mm, glass
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d. System 4 (Acetone)

Inlet temperature: 130°C

Detector temperature: 195°C

Carrier flow rate: 70 cc/min.

Oven temperature program: 50°C isothermal

Standards (6 ul) were injected containing 0.04% acetone in
o-dichlorobenzene. Acetone had a retention time of 1.4
minutes. When injected under the same conditions, at 1.4
minutes neat 1,1,1,2-tetrachloroethane had a peak which was
enhanced with the addition of acetone. Acetone in the sample
was quantitated against a 0.049 standard of acetone in
o-dichlorobenzene.

Conclusions: Sample contained 0.05% + 0.01% (6) acetone.

¢. System 5 (Tetrachloroethylene)

Inlet temperature: 130°C

Detector temperature: 195°C

Carrier flow rate: 70 cc/min.

Oven temperature program: 55°C isothermal

Standards (8 ul) were injected containing 0.02% tetrachloro-
ethylene in pentane. Tetrachloroethylene had a retention time
of 9.5 minutes. When injected under the same conditions, neat
1,1,1,2-tetrachloroethane had a peak of 9.5 minutes which was
enhanced by the addition of tetrachloroethylene. Tetrachloro-
ethylene in the sample was quantitated against a 0.02% tetra-
chloroethylene standard in pentane.

Conclusions; Sample contained 0.04% + 0.01 (6)% tetrachloro-
ethylene.

f. System 6 (Trichloroethylene)

Inlet temperature: 130°, 165°, and 200°C. (The sample was
injected at three different inlet temperatures to check for
inlet decomposition. The area of the trichloroethylene peak
remained constant when the inlet temperature was changed.)

Detector temperature: 220°C

Carrier flow rate: 60 cc/min.

Oven temperature program: 60° C isothermal

Standards (4 u1) were injected containing 1.0% trichloroethylene
in o-dichlorobenzene. Trichloroethylene had a retention time
of 3.8 minutes. 1,1,1,2-Tetrachloroethylene had a peak at the
same retention time when injected neat under the same condi-
tions. The peak was enhanced by the addition of trichloro-
ethylene. The trichloroethane in the sample was quantitated
against a 0.05% standard in o-dichlorobenzene.

Conclusions: Sample contained 0.06% + 0.01 (6)% trichloro-
ethylene.
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g. System 7 (Pentachloroethane)

Inlet temperatures: 125°, 160°, and 200°C (as in System 6
above, the sample was injected at three different inlet tempera-
tures to check for inlet decomposition. Trichloroethylene was
found as a decomposition product under the pentachloroethane
peak by vapor-phase chromatography/mass spectrometry. The
area of the pentachloroethane peak remained constant as the
inlet temperature was changed.)

Detector temperature: 210°C

Carrier flow rate: 60 cc/min.

Oven temperature program: 100°C isothermal

Standards (5 ul) were injected containing 0.05%
pentachloroethane in pentane. Pentachloroethane had a
retention time of 5.8 minutes. When injected neat under the
same conditions, 1,1,1,2-tetrachloroethane at 5.8 minutes had
a peak which was enhanced by the addition of pentachloroethane.
Pentachloroethane in the sample was quantitated against a 0.1%
standard of pentachloroethane in pentane.

Conclusions: The sample contained 0.15% + 0.01 (6)%
pentachloroethane.

H. VAPOR-PHASE CHROMATOGRAPHY/MASS SPECTROMETRY

Instrument: Varian MAT CH4B mass spectrometer interfaced via a
Watson-Biemann helium separator to a Tracor MT 2000 MF
vapor-phase chromatograph. Data processed by a Varian 620/1
computer.

Vapor-phase chromatograph column: 20% SP2100/0.1% Carbowax 1500
on 100/120 Supelcoport, 1.6 m x 4 mm L.D., glass

Inlet temperature: 165°C

Oven temperature program: 50°C, 5 min.; 50° to 160°C
at 10°C/min.

Sample injected: 1 ul neat liquid

Carrier gas: Helium

Carrier flow rate: 70 cc/min.

Results: Major peak and 4 impurities (Table El). A fifth
impurity was detected on the falling edge of the major peak
by the total ion current monitor, but it was not sufficiently
resolved from the major peak to obtain a spectrum, and it has
not been included in the tabulated data.
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TABLE E1. CHROMATOGRAPHIC DATA

Retention Retention Time Corresponding Peak
Time (Relative to by FID in
Peak (min.) 1,1,1,2-Tetrachloroethane) Section G-1-b
1 3.6 0.27 2
2 9.8 0.74 6
3 12.8 0.96 7
4 13.3 1.00 8
) 15.7 1.18 12

Conclusions: Comparison with literature spectra (Tables E2 and
E3) indicated the following possible impurities.

Peak No. 1 Acetone

Peak No. 2 Trichloroethylene

Peak No. 3 Tetrachloroethane

Peak No. 4 1,1,1,2-Tetrachloroethylene
Peak No. § Pentachloroethane and

trichloroethylene from
decomposition of the major
component.

Specific ion searches were also done for masses 62, 64
characteristic of 1,2-dichloroethane, for masses 83, 97
characteristic of 1,1,2-trichloroethane, and for masses 83,
168 characteristic of 1,1,2,2-tetrachloroethane. Masses 62,
64 were observed only under the major peak. Masses 83, 97,
and 168 were observed under the major peak and under peak No.
5, identified as pentachloroethane with trichloroethylene
formed by decomposition of the major peak.

1,2-Dichloroethane, 1,1,2-trichloroethane, and 1,1,2,2-tetra-
chloroethane were not in the sample at concentrations greater
than 0.019%. Acetone, trichloroethylene, tetrachloroethylene,
and pentachloroethane were present as impurities.
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TABLE E2. MASS SPECTRAL DATA

Peak Mass Percent of Base Peak
1 58 74
43 100
42 9
39 4
29 31
27 7
26 7
15 37
2 134 32
132 92
130 100
99 8
97 59
95 85
62 6
60 24
3 168 47
166 100
164 78
133 18
131 61
129 62
96 12
94 18
4 135 40
133 100 saturated
131 100 saturated
121 39
119 100 saturated
117 100 saturated
97 28
95 39
5 169 22 (46)(a)
167 48 (100)
166 12 (26)
165 38 (79)
164 9 (20)
134 32
132 91
130 100
119 47 (99)
117 47 (98)
99 9
97 52
95 88
82 3(N
62 9
60 29

(a) The numbers in parentheses are calculated based on the mass 167 peak of pentachloroethane
being the base peak.
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TABLE E3. LITERATURE SPECTRA OF IMPURITIES

Literature Spectrum (a)

Compound Mass Percent of Base Peak
Acetone 58 42
43 100
42 7
39 3
29 2
27 4
26 3
15 14
Trichloroethylene 134 30
132 94
130 98
99 11
97 64
95 100
62 10
60 31
Tetrachloroethylene 168 48
166 100
164 78
133 20
131 62
129 64
96 14
94 21
1,1,1,2-Tetrachloroethane 135 32
133 96
131 100
121 26
119 78
117 82
97 20
95 28
Pentachloroethane 169 48
167 100
166 60
165 78
164 46
119 97
117 99
82 61

(a) Eight peak index
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SPECTRAL DATA

Determined
1. Infrared

Instrument: Beckman, IR-12

Cell: 0.025 mm liquid cell,
sodium chloride windows

Results: See Figure 5

2. Nuclear Magnetic Resonance

Instrument: Varian HA-100

Solvent: Neat

Assignments: See Figure 6
(a) s, 6 4.20 ppm

Integration ratios: (a) 2.00

1,1,1,2-Tetrachloroethane

Literature Values

Consistent with a literature
spectrum which was recorded
from 400 to 1,200 cm-!
(Bernstein, 1950)

ve 258.5 cps at
60 MHz = 4,31 ppm
{McClellan and Nicksic, 1965,)
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Figure 5. Infrared Absorption Spectrum of 1,1,1,2-Tetrachloroethane (Lot No. 102957)
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ANALYSIS OF 1,1,1,2-TETRACHLOROETHANE
(LOT NO. KB081977))
MIDWEST RESEARCH INSTITUTE
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A. ELEMENTAL ANALYSIS

Element C H Cl

Theory 14.31 1.20 84.49

Determined 14.30 1.20 84.57
14.42 1.21 84.32

B. WATER ANALYSIS (Karl Fischer)
0.042 £ 0.001 (6)%

C. TITRATION FOR ACIDIC COMPONENTS
Titration with sodium hydroxide

37.7 £ 1.20 (6) ppm (assumed to be HC})

D. VAPOR-PHASE CHROMATOGRAPHY

1. Impurity Detection

Instrument; Tracor MT-220
Detector: Flame ionization
Carrier gas: Nitrogen
Carrier flow rate: 70 cc/min.

a. System 1

Inlet temperature: 195°C
Detector temperature: 210°C
Column: 109% Carbowax 20M-TPA on 80/100 Chromosorb W(AW),
1.8 m x 4 mm 1.D.,, glass
Oven temperature program: 50°C, 5 min.; 50° to 200°C
at 10°C/min.
Sample injected: 5 x1 neat liquid, diluted to 0.5% and
0.25% in hexanes to quantitate major peak and check
for overloading

Results: Major peak and two impurities. The areas of the two
impurities totaled 0.07% of the area of the major peak.

Retention Retention Time Area
Time (Relative to (Percent of
Peak (min.) 1,1,1,2-Tetrachloroethane) 1,1,1,2-Tetrachloroethane)
1 0.61 0.05 0.02
2 4.80 0.41 0.05
3 11.71 1.00 100

1,1,1,2-Tetrachloroethane 132
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b. System 2

Inlet temperature: 200°C

Detector temperature: 225°C

Column: 209% SP 2100/0.19% Carbowax 1500 on 100/120
Supelcoport, 1.8 m x 4 mm 1.D., glass

Oven temperature program: 50°C, 5 min.; 50° to 170°C,
10°C/min.

Sample injected: 5 ul neat liquid, diluted to 1.0% and
0.5% to quantitate major peak and check for overloading.

Results: Major peak and two impurities. Areas of the two
impurities total 0.08% of the area of the major peak.

Retention Retention Time Area
Time (Relative to (Percent of
Peak (min.) 1,1,1,2-Tetrachloroethane) 1,1,1,2-Tetrachloroethane)
1 9.87 0.94 0.05
2 10.47 1.00 100
3 12.50 1.19 0.03

2. Identification and Quantitation of Impurities

Instrument: Tracor MT-220

Detector: Flame ionization

Carrier gas: Nitrogen

Carrier flow rate: 70 cc/min.

Column: 20% SP-2100/0.19% Carbowax 1500 on 100/120 Supelcoport,
1.8 m x 4 mm L.D., glass

a. System | (Tetrachloroethylene)

Inlet temperature: 130°C

Detector temperature: 200°C

Oven temperature program: 70°C isothermal

Standards (4 ul) of 0.04% tetrachloroethylene in pentane
were injected. Tetrachloroethylene had a retention time
of 7.1 minutes. Neat 1,1,1,2-tetrachloroethane had a
peak with a retention time of 7.1 minutes, when injected
under the same conditions, which was enhanced by the
addition of tetrachloroethylene. Tetrachloroethylene in

the sample was quantitated against a 0.04% standard in
pentane.

Conclusions: The sample contained 0.062% + 0.001 (§)%
tetrachloroethylene.
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b. System 2 (Pentachloroethane)

Inlet temperature: 140°C

Detector temperature: 215°C

Oven Temperature program: 100°C isothermal

Standards (4 u1) of 0.02% pentachloroethane in pentane
were injected. Pentachloroethane had a retention time
of 6.6 minutes. Neat 1,1,1,2-tetrachloroethane had a
peak with a retention time of 6.6 minutes which, when
injected under the same conditions, was enhanced by
the addition of pentachloroethane. Pentachloroethane
in the sample was quantitated against a 0.029% standard
in pentane,

Conclusions: The sample contained 0.052% £ 0.001 (6) %
pentachloroethane.

¢. System 3 (1,1,2,2-Tetrachloroethane)

Inlet temperature: 140°C

Detector temperature: 215°C

Oven temperature program: 80°C isothermal

Standards (6 u1) were injected containing 0.01%
1,1,2,2-tetrachloroethane in pentane. 1,1,2,2-Tetra-
chloroethane had a retention time of 8.0 minutes. Neat
1,1,1,2-tetrachloroethane had a peak with a retention
time of 8.0 minutes, when injected under the same condi-
tions, which was enhanced by the addition of
1,1,2,2-tetrachloroethane. 1,1,2,2-Tetrachloroethane
in the sample was quantitated against the 0.01%
standard in pentane.

Conclusions: The sample contained less than 0.01%
1,1,2,2-tetrachloroethane.

E. VAPOR-PHASE CHROMATOGRAPHY/MASS SPECTROMETRY

Instrument: Varian MAT CH4B mass spectrometer interfaced via a
Watson-Biemann helium separator to a Tracor MT 2000 MF
vapor-phase chromatograph. Data processed by a Varian 620/i
computer,

Vapor-phase chromatograph column: 20% SP 2100/0.1% Carbowax 1500
on 100/120 Supelcoport, 1.8 m x 4 mm 1.D., glass

Inlet temperature: 170°C

Oven temperature program: 100°C, 2 min.; 100° to 170°C at
10°C/min.

Carrier gas: Helium

Carrier gas flow rate: 30 cc/min.

Sample injected: 1 u1 neat liquid

Results: Major peak and 5 impurities as shown in Table FI.

Note: While the mass spectrum of pentachloroethane was signifi-
cantly different from the literature spectrum, it was
consistent with mass spectra obtained previously for
pentachloroethane on the same mass spectrometer. Some
variation in relative intensities was observed, but the larger
peaks in this spectrum were prominent in all spectra recorded
at Midwest Research Institute.
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TABLE F1. VAPOR-PHASE CHROMATOGRAPHY DATA

Retention Retention Time
Time (Relative to Corresponding Peak
Peak (min.) 1,1,1,2-Tetrachloroethane) by FID Section D-1-b (a)
1 43 0.6 not reported (<0.01)
2 6.2 0.8 not reported (<0.01}
3 6.7 0.9 1
4 7.3 1.0 2
5
shoulder 8.1 1.1 not reported (<0.01)
6 9.8 1.3 3

Specific ion searches were also done for masses 83 and 97
characteristic of 1,1,2-trichloroethane; masses 49 and 62
characteristic of 1,2-dichloroethane; and masses 43 and 58
characteristic of acetone. Masses 83 and 97 were observed
together only under the major peak and peak no. 6 at longer
retention time than the major peak. Masses 49 and 62 were
observed together only under the major peak. Masses 43 and 58
were not observed together (Table F2).

Conclusions: The sample contained trichloroethylene; a hydro-
carbon similar in structure to 2,6-dimethylundecane; tetra-
chloroethylene; 1,1,2,2-tetrachloroethane; pentachloroethane;
and 1,1,1,2-tetrachloroethane, the major component. It did
not contain 1,1,2-trichloroethane, acetone, or 1,2-dichloro-
ethane at levels greater than 0.01%.

TABLE F2. MASS SPECTROMETRY DATA

Literature
Percent of Percent of
Peak Mass Base Peak Identity Mass Base Peak
1 134 31 Trichloroethylene (a) 134 30
132 87 132 94
130 100 130 98
99 7 99 11
97 52 97 64
95 84 95 100
62 7 62 10
60 33 60 3t
2 98 1 2,6-Dimethyl- 98 8
85 1 undecane or 85 6
71 16 similar hydro- 71 36
70 5 carbon (@) 70 8
57 100 57 100
56 42 56 14
44 9 44 7
43 18 43 20

(a) Eight peak index.
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TABLE F2. MASS SPECTROMETRY DATA (Continued)

Literature
Percent of Percent of
Peak Mass Base Peak Identity Mass Base Peak
3 168 42 Tetrachloroethylene (a) 168 48
166 100 166 100
164 73 164 78
133 15 133 20
131 51 131 62
129 52 129 64
96 11 96 14
94 15 94 21
4 135 28 1,1,1,2-Tetra- 135 32
133 97 chloroethane (a) 133 96
131 98 131 100
121 29 121 26
119 95 119 78
117 100 17 82
97 21 97 20
95 31 95 28
5 168 2(6) () 1,1,2,2-Tetra- 168 8
131 98 100) chloroethane (a) 131 8
95 31 100) 95 11
87 309 87 10
85 17 (60) 85 63
83 29 (100) 83 100
61 33 100) 61 8
60 15 (53) 60 8
6 169 25 Pentachloro- 169 48
167 56 ethane (a) 167 100
166 2 166 60
165 49 165 78
164 1 164 46
132 30 119 97
130 34 117 99
119 77 82 61
117 80
83 100
82 14

(a) Eight peak index.
(b) The numbers in parentheses are calculated based on the largest peaks in the literature spectrum of the
identified compound being the base peak.

F. SPECTRAL DATA

[. Infrared
Instrument: Perkin-Elmer 137 Consistent with literature
Cell: Thin film between AgCl spectrum, which was recorded
plates from 400 to 1,200 cm-!
Results: See Figure 7 (Bernstein, 1950)
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2. Ultraviolet/ Visible

Instrument: Cary 118. No No literature reference
absorbance between 350 and 800 found.
nm (visible region). No maxi-
mum between 212 and 350 nm
(ultraviolet region), but a grad-
val increase in absorbance toward
the solvent cut-off at 212 nm.
Concentration: 1%, 0.1%, and 0.01%
Solvent: Methanol

3. Nuclear Magnetic Resonance

Instrument: Varian EM-360 60 MHz Literature Values:

Solvent: Neat, tetramethy! v e 258.2 cps at 60 MHz &
silane added 4.31 ppm (McClellan and
Assignments: See Figure 8 Nicksic, 1965)

(a) s, 6 4.29 ppm
Integration Ratios:
(a) 2.00
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APPENDIX G

STABILITY ANALYSIS OF 1,1,1,2-TETRACHLOROETHANE
IN CORN OIL

MIDWEST RESEARCH INSTITUTE
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APPENDIX G

A. SAMPLE PREPARATION

A 1% (w/v) sample solution of 1,1,1,2-tetrachloroethane in corn oil was prepared for each day of the
study as follows: 10 ml of corn oil was transferred into a 50-ml Hypo-vial, the vial was sealed, and then
approximately 95 mg of 1,1,1,2-tetrachloroethane was added via a 100- 1 syringe. The samples were
shaken and stored at room temperature from 1 to 7 days, respectively.

B. EXTRACTION AND ANALYSIS

The samples were 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 vapor-phase chromatography, according to the following systems.

Days 1 through 3:

Instrument: Bendix 2500

Column: Chromosorb 102, 100/120 mesh, glass, 1.8 m x 4 mm L.D.
Detection: Flame ionization

Oven temperature: 250°C, isothermal

Detector temperature: 295°C

Inlet temperature: 250°C

Days 4 through 7:

Instrument: Tracor MT-220

Column: 109% Carbowax 20 M on 80/ 100 Chromosorb W AW, glass,
1.8 mx 4 mmLD.

Detection: Flame ionization

Oven temperature: 90°C, isothermal

Inlet temperature: 200°C

Detector temperature: 265°C

C. RESULTS

Average Percent
End of Day Compound (a)

1.02 £ 0.05
0.99 £ 0.05
1.06 + 0.05
0.99 + 0.05
1.02 + 0.05
0.94 + 0.05
0.99 + 0.05

N AV PAWN—

(a) Corrected for a spiked recovery value of 65.8%.

D. CONCLUSION
1,1,1,2-Tetrachloroethane mixed in corn oil is stable for 7 days at room temperature.
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APPENDIX H

ANALYSIS OF 1,1,1,2-TETRACHLOROETHANE
IN CORN OIL FOR CONCENTRATIONS OF
1,1,1,2-TETRACHLOROETHANE

GULF SOUTH RESEARCH INSTITUTE
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Samples of selected dose preparations administered during the chronic study were analyzed for
concentrations of 1,1,1,2-tetrachloroethane in corn oil.

Duplicate 1.0-ml samples of corn oil containing tetrachloroethane were diluted with benzene to a
final volume of 10 ml. The resulting concentration was § mg/ml. Four u1 aliquots for gas chromato-
graphy injections were used.

Reference standards were prepared by diluting pure tetrachloroethane (1.5532 g/ml) by a factor of
1:500 with benzene. This dilution yielded a concentration of 3.1064 mg/ml, injected in 5 ! aliquots.

Instrument: MT 220

Column: 20% SP 2100

Detector temperature: 250°C

Column temperature: 100°C

Inlet temperature: 230°C

Carrier gas: N,

Flow: 30 ml/ min.

Detector: Flame ionization

Retention time for 1,1,1,2-tetrachloroethane: 3.94 minutes
Results: See Table H1

TABLE H1. CONCENTRATION OF 1,1,1,2-TETRACHLOROETHANE IN CORN OIL

Concentration of
1,1,1,2-Tetrachloroethane
for Target Concentration

Date Mixed Week Used of 50 mg/ml (a)
1/03/78 1/04/78 48.4
2/23/78 2/24/78 46.4
4/13/78 4/14/78 48.0
6/15/78 6/16/78 47.0
7/07/78 7/08/78 54.0
11/23/78 11/24/78 489
2/08/79 2/09/79 520
5/03/79 5/04/79 51.8
8/17/79 8/18/79 53.0
10/25/79 10/26/79 50.0
Mean (mg/mi) 49.9
Standard deviation 2.6
Coefficent of variation (%) 5.6
Range (mg/ml) 46.4-54.0
Number of samples 10

(a) The data presented are the average of the results of duplicate analyses.
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APPENDIX 1

CUMULATIVE MEAN BODY WEIGHT CHANGE OF ANIMALS
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE
BY GAVAGE IN THE CHRONIC STUDY
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TABLE I1. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF RATS
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE BY GAVAGE IN THE CHRONIC

STUDY
Cumulative Mean Body Weight Change Weight Change Relative to
(grams) Controls (a) (Percent)
Week No. Control Low Dose High Dose Low Dose High Dose
Males 0 138 @) 137 (b) 136 (b)
2 39 38 50 -3 +28
23 229 232 236 + 1 +3
43 276 273 277 -1 0
63 287 290 304 + 1 +6
83 318 326 311 +3 -2
103 294 301 287 + 2 -2
Females 0 108 (b) 110 (b) 105 (b)
2 17 25 28 +47 +65
23 92 93 97 + 1 +5
43 117 113 110 -3 -6
63 142 139 141 -2 -1
83 172 154 163 -10 -5
103 170 166 175 -2 +3

(a) Weight change of the dosed group relative to that of the controls =
Weight Change (Dosed Group) - Weight Change (Control Group)

Weight Change (Control Group)

(b) Initial weight.

TABLE 12. CUMULATIVE MEAN BODY WEIGHT CHANGE (RELATIVE TO CONTROLS) OF MICE
ADMINISTERED 1,1,1,2-TETRACHLOROETHANE BY GAVAGE IN THE CHRONIC

STUDY
Cumulative Mean Body Weight Change Weight Change Relative to
(grams) Controls {a) (Percent)
Week No. Control Low Dose High Dose Low Dose High Dose
Males 0 25 () 25 (b) 26 (b)
2 1 2 0 +100 -100
23 17 15 1 - 12 - 35
43 23 19 12 - 17 - 48
63 22 20 13 -9 - 41
83 20 19 — -5 —
103 18 19 — + 6 —
Females 0 20 (b) 20 (b) 19 ()
2 -1 + 1 + 1 (c) (c)
23 9 9 9 0 0
43 17 18 13 + 6 -24
63 22 22 16 0 - 27
83 25 22 — - 12 —
103 19 19 — 0 —

(a) Weight change of the dosed group relative to that of the controls =
Weight Change (Dosed Group) ~ Weight Change (Control Group)

Weight Change (Control Group)

(b) Initial weight.
(c) Controls lost weight.
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