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CH3CH,Cl
CHLOROETHANE
(ETHYL CHLORIDE)

CAS No. 75-00-3
C9oH5Cl Molecular weight 64.5

Synonyms: Monochloroethane; chloroethyl, ether hydrochloric; ether muriatic; aethylis;
aethylis chloridum; ether chloridum; ether chloratus

Trade names: Kelene; Chelen; Anodynon; Chloryl Anesthetic; Narcotile
ABSTRACT

Toxicology and carcinogenesis studies of chloroethane (99.5% pure), an alkylating agent and chem-
ical intermediate, as well as a topical and inhalation anesthetic, were conducted by exposing groups
of F344/N rats and B6C3F| mice of each sex to chloroethane by whole-body inhalation once for 4 hours
or for 6 hours per day, 5 days per week for 14 days, 13 weeks, or 2 years. Genetic toxicology studies
were conducted in Salmonella typhimurium.

Single-Exposure, Fourteen-Day, and Thirteen-Week Studies: In the single-exposure and 14-day inha-
lation studies, all rats and mice exposed to 19,000 ppm chloroethane survived. The animals were not
exposed at lower concentrations. No clinical signs of toxicity were seen. In the 14-day studies, final
mean body weights of exposed male rats and exposed mice were higher than those of controls. Mean
body weights of exposed and control female rats were similar.

In the 13-week studies, rats and mice were exposed to 0, 2,500, 5,000, 10,000, or 19,000 ppm chloro-
ethane. No compound-related deaths occurred in rats or mice. The final mean body weight of rats ex-
posed to 19,000 ppm was 8% lower than that of controls for males and 4% lower for females. Final
mean body weights of exposed mice were generally higher than those of controls. No compound-
related clinical signs or gross or microscopic pathologic effects were seen in rats or mice. The liver
weight to body weight ratios for male rats and female mice exposed to 19,000 ppm were greater than
those for controls. Although no chemically related toxic effects were observed in the short-term stud-
ies, concerns about potential flammability and explosion led to the selection of 0 and 15,000 ppm as
the exposure concentrations for rats and mice for the 2-year studies.

Body Weight and Survival in the Two-Year Studies: Mean body weights of exposed male rats were
4%-8% lower than those of controls after week 33. Mean body weights of exposed female rats were
generally 5%-13% lower than those of controls throughout the study. Although survival of male rats
and exposed female rats was low at the end of the studies (male: control, 16/50; exposed, 8/50; female:
31/50; 22/50), no statistically significant differences in survival were observed between exposed and
control groups of either sex. Survival at week 90 for male rats was 37/50 (control) and 31/50 {exposed)
and for females, 43/50 (control) and 33/50 (exposed). The high incidence of mononuclear cell leukemia
may have contributed to the high mortality.

Mean body weights of exposed male mice were up to 13% higher than those of controls throughout the
study. Mean body weights of exposed and control female mice were generally similar throughout the
study. The survival of the exposed groups of both male (after day 330) and female (after day 574) mice
was significantly lower than that of controls (final survival--male: 28/50; 11/50; female: 32/50;
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2/50). The majority of exposed female mice died as a result of uterine carcinomas. Male mice, and
particularly exposed mice, died early as a result of an ascending urinary tract infection.

Nonneoplastic and Neoplastic Effects in the Two-Year Studies: Malignant astrocytomas of the brain
were seen in three exposed female rats, and gliosis was observed in a fourth. The historical incidence
of glial cell neoplasms in untreated control female F344/N rats is 23/1,969. The highest incidence ob-
served in an untreated control group is 3/50.

Trichoepitheliomas (1/50), sebaceous gland adenomas (1/50), basal cell carcinomas (3/50), and squa-
mous cell carcinomas (2/50) of the skin were observed only in exposed male rats. Keratoacanthomas
occurred in four control and two exposed male rats.

Exposure of female mice to chloroethane caused a high incidence of uterine carcinomas of endo-
metrial origin (control, 0/49; exposed, 43/50). One control female did have a uterine carcinoma, al-
though it was not of endometrial origin. The tumors observed in 34 exposed females were highly
malignant, invading the uterine myometrium and metastasizing to a wide variety of organs, pri-
marily lung (23), ovary (22), lymph nodes (18), kidney (8), adrenal gland (8), pancreas (7), mesentery
(7), urinary bladder (7), spleen (5), and heart (4), and to a lesser extent, colon, stomach, gallbladder,
small intestine, ureter, and liver.

Two marginally increased incidences of other neoplasms were observed in exposed male and female
mice. The incidence of hepatocellular carcinomas in exposed female mice was greater than that in
controls (3/49; 7/48). One other exposed female had a hepatocellular adenoma. The incidence of al-
veolar/bronchiolar neoplasms of the lung in exposed male mice was greater than that in controls (ade-
nomas or carcinomas, combined: 5/50; 10/48).

Genetic Toxicology: Chloroethane, tested within the closed environment of a desiccator, was muta-
genic with and without exogenous metabolic activation in S. typhimurium strain TA1535; in strain
TA100, a positive response was observed only with activation. No mutagenic activity was observed in
S. typhimurium strain TA98 with or without metabolic activation.

Conclusions: Under the conditions of these 2-year inhalation studies, there was equivocal evidence of
carcinogenic activity* of chloroethane for male F344/N rats, as indicated by benign and malignant
epithelial neoplasms of the skin. For female F344/N rats, there was equivocal evidence of carcinogenic
activity, as indicated by three uncommon malignant astrocytomas of the brain in the exposed group.
The study in male B6C3F; mice was considered to be an inadequate study of carcinogenicity because
of reduced survival in the exposed group. However, there was an increased incidence of alveo-
lar/bronchiolar neoplasms of the lung. There was clear evidence of carcinogenic activity for female
B6C3F; mice, as indicated by carcinomas of the uterus. A marginally increased incidence of hepato-
cellular neoplasms was observed in the exposed group.

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 6.
A summary of the Peer Review comments and the public discussion on this Technical Report appears on page 9.
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SUMMARY OF THE TWO-YEAR INHALATION AND GENETIC TOXICOLOGY STUDIES OF
CHLOROETHANE

Male F344/N Rats Female F344/N Rats

Male B6C3F; Mice

Female B6C3F; Mice

Exposure concentrations

0 or 15,000 ppm chloroethane 0 0r 15,000 ppm chloroethane

in air, 6 h/d, 5 d/wk inair, 6 h/d, 5 d/'wk

Body weights in the 2.year study
Lower in exposed group Lower in exposed group

Survival rates in the 2-year study
16/50; 8/50 31/50; 22/50

Nonneoplastic effects
None None

Neoplastic effects

Skin trichoepitheliomas, Astrocytomas of the brain
sebaceous gland adenomas,or  (0/50; 3/50)

basal cell carcinomas (com-

bined) (0/50; 5/50)

Level of evidence of carcinogenic activity
Equivocal evidence Equivocal evidence

Other considerations
Gliosis (0/50; 1/50)

Genetic toxicology

Salmonella (gene mutation)

Positive with and without S9

0 or 15,000 ppm chloroethane
in air, 6 h/d, 5 d/wk

Higher in exposed group

28/50; 11/50

None

None

[nadequate study

Reduced survival; alveolar/
bronchiolar adenomas or
carcinomas (combined)
(5/50; 10/48)

0or 15,000 ppm chloroethane
inair, 6 h/d, 5 d/wk

Similar in exposed and
contro! groups

32/50,2/50

None

Endometrial uterine

carcinomas (0/49; 43/50)

Clear evidence

Hepatocellular adenomas
or carcinomas tcombined)
(3/49; 8/48)
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EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTIVITY

The National Toxicology Program describes the results of individual experiments on a chemical agent and notes the strength of
the evidence for conclusions regarding each study. Negative results, in which the study animals do not have a greater incidence
of neoplasia than control animals, do not necessarily mean that a chemical is not a carcinogen, inasmuch as the experiments are
conducted under a limited set of conditions. Positive results demonstrate that a chemicalis carcinogenic for laboratory animals
under the conditions of the study and indicate that exposure to the chemical has the potential for hazard to humans. Other
organizations, such as the International Agency for Research on Cancer, assign a strength of evidence for conclusions based on
anexamination of all available evidence including: animal studies such as those conducted by the NTP, epidemiologic studies,
and estimates of exposure. Thus, the actual determination of risk to humans from chemicals found to be carcinogenic in labora-
tory animals requires a wider analysis that extends beyond the purview of these studies.

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

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

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

® Equivocal Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing a mar-
ginal increase of neoplasms that may be chemically related.

® No Evidence of Carcinogenic Activity is demonstrated by studies that are interpreted as showing no chemically re-
lated increases in malignant or benign neoplasms.

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

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

® The adequacy ofthe experimental design and conduct;

® Occurrence of common versus uncommon neoplasia;

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

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

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

® Latency in tumor induction;

® Multiplicity in site-specific neoplasia;

® Metastases;

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

® The presence or absence of dose relationships;

® The statistical significance of the observed tumor increase;

® The concurrent control tumor incidence as well as the historical control rate and variability for a specific neoplasm;

® Survival-adjusted analyses and false positive or false negative concerns;

® Structure-activity correlations; and

°

[n some cases, genetic toxicology.

Chloroethane, NTP TR 346 6



CONTRIBUTORS

The NTP Technical Report on the Toxicology and Carcinogenesis Studies of Chloroethane is based on
13-week studies that began in March 1981 and ended in June 1981 and on 2-year studies that began
in March 1982 and ended in March 1984 at Battelle Pacific Northwest Laboratories (Richland, WA).

National Toxicology Program
(Evaluated Experiment, Interpreted Results, and Reported Findings)

J. Roycroft, Ph.D., Study Scientist

John Bucher, Ph.D. Joseph K. Haseman, Ph.D.
Scot L. Eustis, D.V.M.,, Ph.D. James Huff, Ph.D.

(Discipline Leaders and Principal Contributors)

Jack Bishop, Ph.D. E.E. McConnell, D.V.M.
Douglas W. Bristol, Ph.D. G.N. Rao, D.V.M,, Ph.D.
R. Chhabra, Ph.D. B.A. Schwetz, D.V.M., Ph.D.
R. Griesemer, D.V.M., Ph.D. Douglas Walters, Ph.D.

C.W.Jameson, Ph.D.

NTP Pathology Working Group
(Evaluated Slides and Prepared Pathology Report for Rats on 6/5/86)

Frank Voelker, D.V.M. (Chair) (Pathology James MacLachlan, B.V.S¢., Ph.D. (North
Associates, Inc.) Carolina State University)

Roger Alison, B.V.Sc., M.R.C.V.S. (NTP) Rodney Miller, D.V.M,, Ph.D. (Battelle

Michael Elwell, D.V.M., Ph.D. (NTP) Pacific Northwest Laboratories)

Scot L. Eustis, D.V.M,, Ph.D. (NTP) Linda Uraih, D.V.M. (NTP)

(Evaluated Slides and Prepared Pathology Report for Mice on 5/29/86)

Paul Hildebrandt, D.V.M. (Chair) (PATHCO, Inc.) Michael Elwell, D.V.M., Ph.D. (NTP)

Roger Alison, B.V.Se., M.R.C.V.S. (NTP) Scot L. Eustis, D.V.M,, Ph.D. (NTP)
Robert Busch, D.V.M., Ph.D. (Battelle Pacific Lea Gordon (Merck Sharp & Dohme)
Northwest Laboratories) Kunitoshi Mitsumori, D.V.M,, Ph.D (NTP)

Principal Contributors at Battelle Pacific Northwest Laboratories
(Conducted Studies and Evaluated Tissues)

W.J.Clarke, D.V.M., Ph.D. R.B. Westerberg, Ph.D.
R.H. Busch, D.V.M,, Ph.D. R.A. Miller, D.V.M., Ph.D.

Principal Contributors at Experimental Pathology Laboratories, Inc.
(Provided Pathology Quality Assurance)

J. Gauchat Micheal Jokinen, D.V. M.
Jerry Hardisty, D.V. M.

Principal Contributors at Carltech Associates, Inc.
(Contractor for Technical Report Preparation)

William D. Theriault, Ph.D. John Warner, M.S.
Abigail C. Jacobs, Ph.D. Naomi Levy, B.A.

7 Chloroethane, NTP TR 346



PEER REVIEW PANEL

The members of the Peer Review Panel who evaluated the draft Technical Report on chloroethane on
October 3, 1988, are listed below. Panel members serve as independent scientists, not as representa-
tives of any institution, company, or governmental agency. In this capacity, Panel members have five
major responsibilities: (a) to ascertain that all relevant literature data have been adequately cited
and interpreted, (b) to determine if the design and conditions of the NTP studies were appropriate, (c)
to ensure that the Technical Report presents the experimental results and conclusions fully and
clearly, (d) to judge the significance of the experimental results by scientific criteria, and (e) to assess
the evaluation of the evidence of carcinogenicity and other observed toxic responses.

National Toxicology Program Board of Scientific Counselors
Technical Reports Review Subcommittee

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

Research and Environmental Health Division, Exxon Corporation
East Millstone, NJ

Michael A. Gallo, Ph.D.
Associate Professor, Director of Toxicology

Department of Environmental and Community
Medicine, UMDNJ - Robert Wood Johnson

Medical School, Piscataway, NJ

Frederica Perera, Dr. P.H. (Acting Chair)
Division of Environmental Sciences
School of Public Health
Columbia University
New York, NY

Ad Hoc Subcommittee Panel of Experts

John Ashby, Ph.D.*
Imperial Chemical Industries, PLC
Central Toxicology Laboratory
Alderley Park, England

Robert H. Garman, D.V.M.
Bushy Run Laboratories
Export, PA
Consultants in Veterinary Pathology
Murrysville, PA

Lois Swirsky Gold, Ph.D.
University of California
Lawrence Berkeley Laboratory
Berkeley, CA

Curtis D. Klaassen, Ph.D.
Professor, Department of Pharmacology and
Toxicology
University of Kansas Medical Center
Kansas City, KS

*Unable to attend

Chloroethane, NTP TR 346

William Lijinsky, Ph.D.*
Director, Chemical Carcinogenesis
Frederick Cancer Research Facility
Frederick, MD

Barbara McKnight, Ph.D.
Assistant Professor, Department of
Biostatistics, University of Washington
Seattle, WA

Franklin E. Mirer, Ph.D. (Principal Reviewer)
Director, Health and Safety Department
International Union, United Auto

Workers, Detroit, MI

Paul M. Newberne, D.V.M., Ph.D. (Principal
Reviewer) Professor
Mallory Institute of Pathology, Boston, MA

James A. Popp, D.V.M,, Ph.D.
Head, Department of Experimental
Pathology and Toxicology
Chemical Industry Institute of Toxicology
Research Triangle Park, NC



SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
CHLOROETHANE

On October 3, 1988, the draft Technical Report on the toxicology and carcinogenesis studies of chloro-
ethane received public review by the National Toxicology Program Board of Scientific Counselors’
Technical Reports Review Subcommittee and associated Panel of Experts. The review meeting was
held at the National Institute of Environmental Health Sciences, Research Triangle Park, NC.

Dr. J. Roycroft, NIEHS, began the discussion by reviewing the experimental design, results, and pro-
posed conclusions (equivocal evidence of carcinogenic activity for male and female rats, inadequate
study of carcinogenic activity for male mice, clear evidence of carcinogenic activity for female mice).
Although no chemical-related toxic effects were observed in the short-term studies, concerns about
potential flammability and explosion led to the selection of 0 and 15,000 ppm chloroethane as the ex-
posure concentrations for rats and mice in the 2-year studies .

Dr. Newberne, a principal reviewer, agreed with the conclusions for female rats and male and female
mice. He thought that the conclusion for male rats should be changed to no evidence of carcinogenic
activity.

Dr. Mirer, a second principal reviewer, agreed with the conclusions in male and female rats and fe-
male mice, although he thought that the incidence of hepatocellular neoplasms in female mice should
be considered part of the evidence also and not be designated as a marginal effect. He felt that an in-
creased incidence of lung neoplasms in male mice was observed in spite of the high mortality and
should be considered supportive of some evidence of carcinogenic activity. Dr. J. Haseman, NIEHS,
said that the NTP did not consider the marginal increase in lung neoplasms to be clearly chemically
related; thus, because of the reduced survival in the exposed group, the study was considered to be in-
adequate. Dr.J. Huff, NIEHS, commented that early mortality also decreased the sensitivity of the
studies for detecting tumors that develop later in life. Dr. Mirer stated that the choice of a single ex-
posure concentration compromised the ability of the studies to observe any dose response, given the
overwhelming effect in female mice. Dr. Perera suggested adding a sentence to the Abstract ex-
plaining the selection of a single exposure concentration. Dr. Roycroft said that a single exposure
concentration was chosen after no toxic effects were seen in 13-week studies at up to 19,000 ppm.

Dr. Newberne moved that the conclusion for male rats be changed to no evidence of carcinogenic ac-
tivity. The motion was not seconded. Dr. Newberne then moved that the conclusion for male rats be
accepted as written, equivocal evidence of carcinogenic activity. Dr. Gallo seconded the motion,
which was approved unanimously by the Panel. Dr. Newberne moved that the conclusion for female
rats be accepted as written, equivocal evidence of carcinogenic activity. Dr. Mirer seconded the mo-
tion, which was approved unanimously. Dr. Newberne moved that the conclusion for male mice be ac-
cepted as written, inadequate study of carcinogenic activity. Dr. Gallo seconded the motion, which
was approved by six votes (Drs. Gallo, Garman, Gold, Klaassen, Newberne, and Popp) to two (Drs.
McKnight and Mirer). Dr. Newberne moved that the conclusion for female mice be accepted as
written, clear evidence of carcinogenic activity. Dr. Popp seconded the motion. There was discussion
as to whether the word "marginally” should be removed from the sentence, “A marginally increased
incidence of hepatocellular neoplasms was observed in the exposed group.” The motion was then ap-
proved by five votes (Drs. Gallo, Garman, Gold, Newberne, and Popp) to three (Drs. Klaassen,
McKnight, and Mirer).
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I. INTRODUCTION

CH3CH,Cl

CHLOROETHANE

(ETHYL CHLORIDE)

CAS No. 75-00-3

CoH;5Cl

Molecular weight 64.5

Synonyms: Monochloroethane; chloroethyl; ether hydrochloric; ether muriatic; aethylis;
aethylis chloridum; ether chloridum,; ether chloratus

Trade names: Kelene; Chelen; Anodynon; Chloryl Anesthetic; Narcotile

Properties

Chloroethane is a colorless, flammable gas with
an ethereal, somewhat pungent odor. Under in-
creased pressure and lower temperature, it is
compressed to a colorless, volatile liquid. It has
a specific gravity of 0.9214 between 0° and 4° C,
a boiling point of 12.3° C, a melting point of
—138.7° C, and a vapor pressure of 1,199 mm
mercury at 25° C. Chloroethane is 0.57% (w/v)
soluble in water at 20° C, 48% soluble in ethyl al-
cohol at 21° C, and miscible with ethyl ether. It
has a flash point of —50° C (closed cup). Explo-
sive limits in air are between 3.8% and 14.8%.
Chloroethane is stable and noncorrosive when
dry but will hydrolyze in the presence of water or
alkali. Thermal decomposition can yield phos-
gene on combustion. It can react vigorously with
oxidizing materials (ITII, 1979; Sax, 1979; Cana-
da Safety Council, 1981; Dangerous Properties
of Industrial Materials Report, 1981; Torkelson
and Rowe, 1981; Merck, 1983; ACGIH, 1986).

Production, Use, and Occurrence

Chloroethane is produced by the free radical
chlorination of ethane, by the addition of hydro-
gen chloride to ethylene, or by the action of chlo-
rine on ethylene in the presence of the chlorides
of copper or iron (Fishbein, 1979; Merck, 1983).
It is commercially available at greater than
99.5% purity. The production of chloroethane in
the United States was estimated to be greater
than 460 million pounds in 1985, of which more
than 110 million pounds was manufactured by
two companies for captive use only (SRI Inter-

Chioroethane, NTP TR 346
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national, 1985). Exports in 1983 and 1984 were
21.4 and 20.1 million pounds, respectively (U.S.
Dept. of Commerce, 1984, 1985).

Chloroethane is an alkylating agent, primarily
used in the manufacture of tetraethyl lead anti-
knock gasoline additives. It is also used as a
chemical intermediate in the manufacture of
ethylcellulose plastics, dyes, and pharmaceu-
ticals; as a solvent for phosphorus, sulfur, fats,
oils, resins, and waxes; and as an industrial re-
frigerant (Fishbein, 1979; Canada Safety Coun-
cil, 1981. Dangerous Properties of Industrial
Materials Report, 1981). In the first half of this
century, chloroethane was widely employed as
an inhalation anesthetic for short procedures or
as a preliminary anesthetic to ethyl ether
(Sayers et al., 1929; Abreu et al., 1939; Lawson,
1965). However, because of cardiac depressant
effects, its use as an inhalation anesthetic has
been discontinued. Because it rapidly evapo-
rates, chloroethane can be used locally to pro-
duce anesthesia by cold (—~20° C). Excessive con-
tact can cause frostbite. This ability to freeze
tissue has led to its use in various medical and
dental applications, including minor operative
procedures such as incision of carbuncles or fu-
runcles and removal of localized growths or skin
grafts. Its usefulness is limited in these proce-
dures because of its short duration of action and
because the thawing of frozen tissue is painful.
Chloroethane is also used to alleviate pain asso-
ciated with burns and insect stings and as an ad-
junct in the treatment of tinea lesions and creep-
ing eruption. As a counterirritant, it is used for
the relief of myofascial and visceral pain syn-
dromes. It has also been used in dentistry as a
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pulp vitality tester (Adriani, 1968, Ott, 1969,
Brown, 1972; Ehrmann, 1977).

Although not considered one of the priority en-
vironmental volatile organic pollutants, chloro-
ethane has been detected in urban air as well as
in the air at hazardous waste sites; in drinking
water, waste water, and landfill leachates; and
in sediment and biota of lakes, waste water ef-
fluents, and marine ecosystems (Kopfler et al.,
1975; Himi, 1981; Gould et al.,, 1983; Young et
al,, 1983; Ferrario et al., 1985; LaRegina et al.,
1986).

Human Exposure

The major use of chloroethane is in the pro-
duction of tetraethyl lead gasoline additives.
Therefore, the predominant occupational expo-
sure is associated with the production and use of
these materials. Data concerning workplace
exposure to chloroethane are limited; however,
an Occupational Safety and Health Administra-
tion (OSHA) survey of one tetraethyl lead manu-
facturer determined that, on the average,
workers were exposed at 0.425 mg/m3 with a
maximum of 1.143 mg/m3 (NIOSH, 1983). There
are no health effects data in the literature asso-
ciated with workplace exposure to chloroethane.
The major industrial hazards appear to be due to
fire and explosion. The OSHA and American
Conference of Governmental Industrial Hy-
gienists recommended a threshold limit value of
1,000 ppm (2,600 mg/m3). A survey conducted
between 1972 and 1974 estimated that 142,416
workers were potentially exposed to chloroeth-
ane in the workplace either through the actual
use of the compound or through the use of a
trade name product or generic product suspected
of containing the compound (NIOSH, 1976). A
second survey conducted from 1980 to 1983 in-
dicated that 36,289 workers, including 25,797
women, were potentially exposed to chloroeth-
ane in the workplace in 1980 (NIOSH, 1984).
This estimate, however, was based only on ob-
servations of the actual use of the compound. To
a much lesser extent, occupational exposure oc-
curs to those individuals associated with medical
and other health services, metal product fabri-
cation, rubber and plastics production, and the
printing and publishing industry (Parker et al.,
1979). Estimates of workplace exposure through
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these industrial uses of chloroethane were not
found in the literature.

In general, specific adverse effects of chloroeth-
ane exposure result from its use as a general and
local anesthetic. It is a central nervous system
depressant, causing headache, salivation, nau-
sea, dizziness, muscular incoordination, a feel-
ing of inebriation, and unconsciousness. Cardiac
arrhythmia, respiratory failure, cardiac arrest,
and death may occur (Lawson, 1965; Finer,
1966; Cole, 1967; Adriani, 1968; Dobkin and
Byles, 1971). For humans, a TC, of 1,300 ppm
has been reported (IT1I, 1979). In addition to
causing direct myocardial depression, chloroeth-
ane may act indirectly on the heart through
vagal stimulation. Atropine has been shown to
reverse the chloroethane-induced vagal stimula-
tion (Lawson, 1965). Chloroethane is also an
eye, respiratory tract, and skin irritant. In a
patch test, chloroethane sprayed on skin caused
allergic eczema (van Ketel, 1976).

Animal Toxicity

Sayers et al. (1929) exposed groups of six guinea
pigs to chloroethane at various concentrations
ranging from 24% to 1% for periods of 5-810 min-
utes. Chloroethane at concentrations of 23%-
24% produced unconsciousness and the death of
one animal in 5-10 minutes. A 40-minute expo-
sure at 15.3% resulted in the death of two ani-
mals, whereas a 30-minute exposure to 9.1%
resulted in the death of one animal. Animals dy-
ing after exposure to chloroethane had congested
livers and hemorrhage and edema of the lungs.
All survivors were normal at necropsy. Similar
effects were observed in two animals exposed to
4% chloroethane for 540 minutes. Animals ex-
posed to 1% chloroethane for 810 minutes were
found to be similar to controls at necropsy (8
days postexposure).

Rats exposed to 220 ppm chloroethane for 4
hours per day for 6 months demonstrated hepat-
ic malfunction, reduced arterial pressure, and
inhibition of leukocyte phagocytic activity (Tro-
shina, 1966). All animals exhibited lipid degen-
erative changes in the liver and thickening of al-
veolar septa in the lung. Animals exposed for
the same period to 20 ppm were similar to
controls.

Chloroethane, NTP TR 346



I. INTRODUCTION

A number of studies have investigated the ac-
tion of chloroethane on the heart (primarily in
dogs). Bush et al. (1952) studied effects of chlo-
roethane in dogs and children. In dogs, they
found a twofold effect: first, stimulation of the
vagus with wandering pacemaker, nodal rhy-
thm, and occasionally ventricular fibrillation;
second, direct depression of cardiac muscle
which sometimes led to asystole. Only the dis-
turbances of vagal origin were prevented by
atropine. In children not premedicated with
atropine, the authors noted early features of
vagal stimulation identical to those seen in dogs.
These effects were immediately reversed by in-
travenous administration of atropine. Morris et
al. (1953) found that chloroethane sensitized the
dog heart to adrenaline. Also in the same labo-
ratory, Haid et al. (1954) observed cardiac ir-
regularities of almost every type but found no
evidence that ventricular fibrillation occurred
spontaneously.

During chloroethane anesthesia, muscle spasms
have been reported, especially when hypoxia oc-
curs. Van-Liere et al. (1966), investigating this
occurrence, exposed dogs to chloroethane by
holding a saturated piece of gauze over a trache-
al cannula opening. Subsequently, they mon-
itored the effects of chloroethane on uterine mo-
tility. When chloroethane was given at mod-
erate concentrations, there were no changes in
amplitude, frequency, or duration of uterine con-
tractions; furthermore, muscle tone remained
unchanged. When given at greater concentra-
tions, chloroethane produced a decrease in uter-
ine motility and in muscle tone. When chloro-
ethane was administered at lethal concentra-
tions, blood pressure fell to zero, markedly
reducing the supply of blood to the uterus; how-
ever, uterine contractions continued, although
frequency and amplitude were reduced.

Male and female F344 rats (six per group) and
male beagle dogs (two per group) were exposed to
0, 1,600, 4,000, or 10,000 ppm chloroethane for 6
hours per day, 5 days per week for 2 weeks, and
groups of five male B6C3F; mice were exposed
for 6 hours to 0 or 4,000 ppm chloroethane
(Landry et al., 1982). No toxicologically signifi-
cant compound-related effects on body weights

Chloroethane, NTP TR 346

or clinical chemical, hematologic, urinary, neu-
rologic (dogs only), or gross or microscopic
pathologic effects were seen in rats or dogs. Sta-
tistically significant increases were observed in
liver weight to body weight ratios for male rats
exposed to 4,000 or 10,000 ppm chloroethane
(4.9% and 7.5%, respectively). Liver nonprotein
sulfhydryl concentrations, measured 30 minutes
after one 6-hour exposure, were lower than con-
trol values in rats exposed to 4,000 ppm (88% of
control) and 10,000 ppm (89%) and in mice ex-
posed to 4,000 ppm chloroethane (64% of
control).

In a subsequent study, Landry et al. (1987) ex-
posed groups of seven male and seven female
B6C3F{ mice to 0, 250, 1,250, or 5,000 ppm chlo-
roethane 23 hours per day for 11 days. No chem-
ical-related neurobehavioral, clinical chemical,
or hematologic effects were observed. Exposure-
related effects were limited to increased liver
weights and a slight increase in hepatocellular
vacuolation (glycogen or fat) in mice exposed to
5,000 ppm. No exposure-related effects were ob-
served at concentrations of 1,250 or 250 ppm
chloroethane.

The effects of chloroethane exposure on fetal de-
velopment in mice were investigated by Hanley
et al. (1987). Groups of 30 pregnant CF-1 mice
were exposed to chloroethane at concentrations
of 0, 500, 1,500, or 5,000 ppm for 6 hours per day
on days 6-15 of gestation. No significant effects
on maternal body weight, body weight gain, liv-
er weight, reproductive parameters, or fetal
body weight were observed. No external, viscer-
al, or skeletal malformations were observed in
fetal mice. There was a small increase in the in-
cidence of foramina of the skull bones in fetuses
from the 5,000-ppm group.

In the BALB/c-3T3 cell transformation assay,
chloroethane induced a dose-dependent cytotox-
icity but failed to elicit a consistent transforma-
tion response (Tu et al., 1985).

Metabolism

Metabolism and disposition data for chloroeth-
ane were not found in the literature.



I. INTRODUCTION

Genetic Toxicology

The only published report on the mutagenic ac-
tivity of chloroethane is of a positive Salmonella
typhimurium test conducted within the closed
environment of a desiccator; mutation induction
was observed in strains TA98, TA100, TA1535,
and TA1537 in both the presence and absence of
metabolic activation (Riccio et al., 1983).

Bromoethane (NTP, 1989), a structural analog
of chloroethane, was mutagenic in S. ¢yphimuri-
um when testing was performed in a desiccator
(Simmon, 1981; Barber et al., 1981, 1983) but
not when tested according to a preincubation
protocol without control for volatility (Haworth
et al., 1983). In cytogenetic tests with Chinese
hamster ovary (CHO) cells, bromoethane in-
duced sister chromatid exchanges (SCEs) but not
chromosomal aberrations, in both the presence
and absence of S9 (Loveday et al., 1989). No in-
crease in sex-linked recessive lethal mutations
was observed in Drosophila fed an 8.2 mM solu-
tion of bromoethane (Vogel and Chandler, 1974).

Other structural analogs of chloroethane were
also mutagenic in Salmonella when exposure oc-
curred in a closed environment; these were iodo-
ethane (Simmon, 1981; Barber et al., 1981), 1-
bromopropane (Barber et al., 1981), and 1,1-
dibromoethane (Brem et al., 1974). 1,2-Dichlo-
roethane was mutagenic in the presence of S9
activation in Salmonella base-substitution
strains when tested according to a standard pre-
incubation protocol; however, 1,1-dichloroeth-
ane was negative when tested according to the
same protocol (NTP unpublished data). Another
analog, 1,2-dibromoethane, was also mutagenic
in Salmonella under a preincubation protocol
with and without S9 (Dunkel et al., 1985). 1,2-
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Dibromoethane has been tested by the NTP in
several short-term mutagenicity tests, and it
produced positive responses, with and without
S9, in tests for induction of trifluorothymidine
resistance in mouse lymphoma cells and sex-
linked recessive lethal mutations and reciprocal
translocations in adult Drosophila melanogaster
(Myhr and Caspary, 1989; Mitchell et al., 1989;
NTP unpublished data). Both 1,2-dibromoeth-
ane and 1,2-dichloroethane induced chromoso-
mal aberrations and SCEs in cultured CHO cells
(NTP unpublished data). 1,2-Dichloroethane re-
quired S9 for a positive response in the aber-
ration assay, whereas 1,2-dibromoethane was
direct-acting. Another structural analog, 1,2-
dibromopropane, was positive in the Drosophila
sex-linked recessive lethal assay reported by
Vogel and Chandler (1974).

These haloalkanes were tested only in a limited
number of in vivo mammalian assays, and the
results were uniformly negative. 1,2-Dibro-
moethane, like bromoethane, did not induce
micronucleated peripheral blood erythrocytes in
mice (NTP unpublished data), and neither 1-
bromopropane nor 1,2-dibromoethane induced
dominant lethal mutations in male rats (Saito-
Suzuki et al., 1982; Bishop et al., 1987).

Study Rationale

Chloroethane was studied for long-term toxicity
and carcinogenicity because of its large produc-
tion volume, considerable worker and consumer
exposure, and the lack of carcinogenicity data.
These studies were performed with concurrent
studies of bromoethane (NTP, 1989) for struc-
ture-activity comparison. In the current studies,
chloroethane was administered by inhalation as
that is the main route of human exposure.

Chloroethane, NTP TR 346
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF
CHLOROETHANE

Chloroethane was obtained from Matheson Gas
Products (East Rutherford, NJ) or Air Products,
Inc. (Tamaqua, PA) (Table 1). Purity and iden-
tity analyses were conducted at Midwest Re-
search Institute (MRI) (Kansas City, MO) and
Battelle Pacific Northwest Laboratories {Rich-
land, WA). MRI and Battelle Pacific Northwest
Laboratories reports on the analyses performed
in support of the chloroethane studies are on file
at the National Institute of Environmental
Health Sciences. The identity of the lots was
confirmed by spectroscopic analyses. The infra-
red and nuclear magnetic resonance spectra
(representative spectra are presented in Fig-
ures 1 and 2) agreed with the structure of chloro-
ethane and the literature spectra (Sadtler Stan-
dard Spectra; Bhacca et al., 1962).

Cumulative data indicated that all lots of the
study material were at least 99.5% pure. Trace
impurities (total less than 0.4%) were detected
in several lots by gas chromatography with a
Chromosorb 102 or an OPN/Porasil C column.
No bulk chemical stability studies were
performed.

GENERATION AND MEASUREMENT OF
CHAMBER CONCENTRATIONS

Vapor Generation System

No additional preparation was necessary before
introduction of chloroethane into the vapor gen-
eration system (Figure 3). The liquid to be va-
porized was forced under pressure, at a metered
rate, directly from the shipping container into a
stainless steel boiler that was maintained at
about 60° C (32° C for the single-exposure stud-
ies) by a controlled-temperature water bath.
The vapor was routed through a gas metering
valve and a purge/expose valve into a pipe at the
chamber inlet, where the vapor was mixed with
dilution air entering the chamber.

Vapor Concentration Monitoring

A gas chromatograph (Hewlett-Packard Model
5840) with a flame ionization detector was used
to monitor the exposure chamber, control cham-
ber, and exposure room. The calibration of the
monitor was confirmed and corrected two times
per month, or more frequently as necessary, by
checking the calibration against volumetrically
prepared gas standards. Starting on March 23,
1982, an online standard, 500 ppm hexane, was
used daily to establish monitor performance.

TABLE 1. IDENTITY AND SOURCE OF CHLOROETHANE USED IN THE INHALATION STUDIES

Single-Exposure Fourteen-Day Thirteen-Week Two-Year
Studies Studies Studies Studies

Lot Numbers

44480 A031880 A082280; A040181; A042881 A040181; A020982; 75-4-82-CH;
A080482;8-82-18-H;1-83-13-H;
A013183; A061483; A080583;
010684

Date of Initial Use

4/28/80 9/17/80 3/11/81 3/17/82

Supplier

Matheson Gas Products
(East Rutherford, NJ)

Air Products, Inc.
(Tamagqua, PA)

Lot no. A082280--Matheson Gas
Products (East Rutherford, NJ);
lot nos. A040181 and A042881--
Air Products, Inc. (Tamaqua, PA)

Air Products, Inc. (Tamaqua, PA)

Chloroethane, NTP TR 346
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II. MATERIALS AND METHODS

The same monitor was shared between the chlo-
roethane and methyl methacrylate (another
study) chambers until January 14, 1983, the last
exposure day for methyl methacrylate. Weekly
mean exposure concentrations for the 2-year
studies are presented in Figures 4 and 5.

Degradation Study of Chloroethane in the
Chamber

Samples of chloroethane exposure chamber at-
mospheres were examined for the occurrence of
degradation products with a Hewlett-Packard
Model 5840A gas chromatograph equipped with
a flame ionization detector and a Porapak PS

80/100 column. There was no evidence of
decomposition of chloroethane in the exposure
atmospheres.

Vapor Concentration Uniformity in the
Chamber

Uniformity of chloroethane concentration in the
exposure chamber was measured before the start
of the studies and was checked periodically
throughout the studies with a portable photo-
ionization detector. In all instances, the mean
values of the concentrations were within *10%
of the target concentration at all 12 positions
sampled within the chamber (Tables 2 and 3).

TABLE 2. SUMMARY OF CHAMBER CONCENTRATIONS OF CHLOROETHANE IN THE
TWO-YEAR INHALATION STUDIES (a)

Total Number of Readings

Mean Concentration (ppm) (b)

Rats 7,718

Mice 7,484

15,051 + 636
15,048 = 641

(a) Target concentration = 15,000 ppm
(b) Mean t standard deviation

TABLE 3. DISTRIBUTION OF MEAN DAILY CONCENTRATIONS OF CHLOROETHANE
DURING THE TWO-YEAR INHALATION STUDIES

Range of Concentration

Number of Days Mean
Concentration Within Range (a)

(percent of target) Rats Mice
>110 0 0
100-110 284 276
90-100 205 201
<90 0 0

(a) Target concentration = 15,000 ppm

Chloroethane, NTP TR 346
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II. MATERIALS AND METHODS

SINGLE-EXPOSURE STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding Lab-
oratories and observed for 26 days before the
studies began. The rats were 8-9 weeks old
when placed on study, and the mice were 9-10
weeks old.

Groups of five rats and five mice of each sex were
exposed for a single 4-hour exposure to air con-
taining chloroethane at the target concentration
of 19,000 ppm. Controls were not used. Animals
were weighed before exposure and were ob-
served continually during exposure and then
three times per day for 14 days. After 14 days,
the animals were killed without a formal necrop-
sy. Details of animal maintenance are presented
in Table 4.

FOURTEEN-DAY STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding Lab-
oratories and observed for 21 days before the
studies began. The rats were 7-8 weeks old
when placed on study, and the mice were 8-9
weeks old.

Groups of five rats and five mice of each sex were
exposed to filtered air or to air containing chloro-
ethane at the target concentration of 19,000 ppm
for 6 hours per day, 5 days per week for 14 days
(10 exposures). Rats and mice were observed
continually during exposure and three times per
day on nonexposure days. All animals were
weighed before the first exposure day, after 1
week, and at necropsy. A necropsy was per-
formed on all animals. Details of animal main-
tenance are presented in Table 4.

THIRTEEN-WEEK STUDIES

Thirteen-week studies were conducted to evalu-
ate the cumulative toxic effects of repeated expo-
sure to chloroethane and to determine the ex-
posure concentrations to be used in the 2-year
studies.

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding Lab-
oratories, observed for 21 days, and assigned to
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study groups from weight classes according to
tables of random numbers. Feed was available
ad libitum during nonexposure periods; water
was available at all times.

Groups of 10 rats and 10 mice of each sex were
exposed to air containing chloroethane at target
concentrations of 0, 2,500, 5,000, 10,000, or
19,000 ppm, 6 hours per day, 5 days per week for
13 weeks (65 exposures). Further experimental
details are summarized in Table 4.

Rats were observed three times per day and mice
two times per day; moribund animals were
killed. Individual animal weights were recorded
once per week. At the end of the 13-week stud-
ies, survivors were killed. A necropsy was per-
formed on all animals except those excessively
autolyzed or cannibalized. Tissues and groups
examined are listed in Table 4.

TWO-YEAR STUDIES

Study Design

Groups of 50 rats of each sex were exposed to air
containing chloroethane at concentrations of 0
{chamber controls} or 15,000 ppm, 6 hours per
day, 5 days per week for 102 weeks. Groups of 50
mice of each sex were exposed to chloroethane at
concentrations of 0 or 15,000 ppm on the same
schedule for 100 weeks. Although no chemical-
related effects were observed in the 13-week
studies, 2-year studies with this chemical were
conducted so that structure-activity comparisons
could be made with bromoethane in concurrent
studies (NTP, 1989). Therefore, only one chemi-
cally exposed group (plus a control group) was
included for each species and sex in the studies.
Actual concentrations are summarized in Tables
2 and 3 and Figures 4 and 5. Rats and mice occu-
pied the same chambers.

Source and Specifications of Animals

The male and female F344/N rats and B6C3F,
(C57BL/6N, female X C3H/HeN MTV ™, male)
mice used in these studies were produced under
strict barrier conditions at Frederick Cancer Re-
search Facility. Breeding stock for the founda-
tion colonies at the production facility originated
at the National Institutes of Health Repository.

Chloroethane, NTP TR 346



TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE INHALATION
STUDIES OF CHLOROETHANE

Single-Exposure
Studies

Fourteen-Day
Studies

Thirteen-Week
Studies

Two-Year
Studies

EXPERIMENTAL DESIGN

Size of Study Groups
5 males and 5 females of
each species

Doses
19,000 ppm chloroethane
by inhalation

Date of First Dose
4/28/80

Date of Last Dose
N/A

Duration of Dosing
Single 4-h exposure

5 males and 5 females of
each species

0or 19,000 ppm chloroethane

by inhalation

9/17/80

9/30/80

6 h/d for a total of 10
exposures over 14d

Type and Frequency of Observation

Observed continually
during exposure and then
3 X dfor 14 d; weighed
initially

Observed continually during
exposure and 3 X d on nonex-
posure days; weighed initial-

ly and 1 X wk thereafter

Necropsy and Histologic Examinations

Necropsy and histologic
exams not performed

Necropsy performed on all an-

imals; histologic exams per-
formed on 1 female rat and 1
male mouse in the control

groups and 2 male rats, 1 fe-
male rat, 1l male mouse, and
2 female mice in the exposed
groups. Tissues examined

include: adrenal glands, bone

marrow, brain, colon, esoph-
agus, gallbladder (mice),
heart, jejunum, kidneys, lar-

ynx, liver, lungs and bronchi,
mandibular lymph nodes, na-
sal cavity, pancreas, parathy-

roid glands (mice), pituitary

gland, prostate/testes or ova-

ries/uterus, salivary glands,
seminal vesicles, skin,
spleen, stomach, thymus,
thyroid gland (mice), tra-
chea, and urinary bladder

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species
F344/N rats; B6C3F, mice

Animal Source
Charles River Breeding
Laboratories (Portage, MI)

Study Laboratory
Battelle Pacific Northwest
Laboratories

F344/N rats; B6C3F | mice

Charles River Breeding
Laboratories (Portage, MI)

Battelle Pacific Northwest
Laboratories

Chloroethane, NTP TR 346

10 males and 10 females of
each species

0, 2,500, 5,000, 10,000, or
19,000 ppm chloroethane by
inhalation

3/11/81

6/9/81

6 h/d, 5 d/wk for 13 wk

Observed 3 X d (rats)or
2 X d (mice) during expo-
sure; weighed 1 X wk

Necropsy performed on all an-

imals; histologic exams per-
formed on all control and
high dose animals, Tissues
examined include: adrenal
glands, bone marrow, brain,

colon, esophagus, gallbladder

(mice), heart, jejunum, kid-
neys, larynx, liver, lungs and
bronchi, mammary gland,

mandibular lymph nodes, na-
sal cavity, pancreas, parathy-

roid glands, pituitary gland,
prostate/testes or ovaries/
uterus, salivary glands, sem-
inal vesicles (mice), skin,
spleen, stomach, thymus,
thyroid gland, trachea, and
urinary bladder; liver
weighed at necropsy

F344/N rats; B6C3F, mice

Charles River Breeding
Laboratories (Portage, MD

Battelle Pacific Northwest
Laboratories

26

50 males and 50 females of each
species

0 or 15,000 ppm chloroethane by
inhalation

3/17/82

Rats--3/2/84; mice--2/14/84

6 h/d, 5 d/wk for 102 wk (rats)
or 100 wk (mice)

Observed 2 X d; weighed initial-
ly,1 X wk for 12 wk, and then
1 X mo

Necropsy and histologic exams
performed on all animals; the fol-
lowing tissues were examined:
adrenal glands, brain, bronchial
lymph nodes, cecum, clitoral or
preputial gland (rats), colon, duo-
denum, esophagus, gallbladder
(mice), gross lesions, heart, ileum,
jejunum, kidneys, larynx, liver,
lungs and mainstem bronchi,
mammary gland, mandibular
lymph nodes, nose, pancreas,
parathyroid glands, pituitary
gland, prostate/testes/epididymis
or ovaries/uterus, rectum, sali-
vary glands, skin, spleen, sterne-
brae including marrow, stomach,
thymus, thyroid gland, tissue
masses with regional lymph
nodes, trachea, and urinary
bladder

F344/N rats; B6C3F, mice

Frederick Cancer Research
Facility (Frederick, MD)

Battelle Pacific Northwest
Laboratories



TABLE 4. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE INHALATION
STUDIES OF CHLOROETHANE (Continued)

Single-Exposure
Studies

Fourteen-Day
Studies

Thirteen-Week
Studies

Two-Year
Studies

ANIMALS AND ANIMAL MAINTENANCE (Continued)

Method of Animal Identification

Individual cage number

Time Held Before Study
26d

Age When Placed on Study
Rats--8-9 wk; mice--9-10 wk

Age When Killed
Rats--10-11 wk;
mice--11-12 wk

Necropsy or Kill Dates
5/12/80

Ear tag

21d

Rats--7-8 wk; mice--8-9 wk

Rats--9-10 wk;
mice--10-11 wk

10/1/80

Method of Animal Distribution

According to a table of
random numbers

Feed

NIH 07 Rat and Mouse Ra-
tion (Zeigler Bros., Inc.,
Gardners, PA); available ad
libitum during nonexposure
periods

Bedding
None

Water

Automatic watering system
(Edstrom Industries, Water-
ford, WI); available ad libitum

Cages

Stainless steel wire
(Harford Metal, Inc.,
Aberdeen, MD)

Animals per Cage
1

Same as single-exposure
studies

Same as single-exposure
studies

None

Same as single-exposure
studies

Stainless steel wire
(Hazleton Systems, Inc.,
Aberdeen, MD)

1

Other Chemicals on Study in the Same Room

1,3-Butadiene

Chamber Environment
Temp--exposure, 75°-76° F;
nonexposure, 72°-76°F;
hum--exposure, 55%-57%;
nonexposure, 40%-60%;
fluorescent light 12 h/d; 10
chamber air changes/h dur-
ing exposure

None

Temp--70°-75° F; hum--
46%-76%; fluorescent light
12 h/d; 10 chamber air
changes/h during exposure;
20/h during nonexposure

Eartag

214

Rats--7-8 wk; mice--8-9 wk

Rats--20-21 wk;
mice--21-22 wk

6/10/81-6/12/81

Assigned from weight classes
to groups according to tables
of random numbers

Same as single-exposure
studies

None

Same as single-exposure
studies

Same as 14-d studies

None

Temp--71°-74° F; hum--
40%-65%; fluorescent light
12 h/d; 10 chamber air
changes/h during exposure;
20/h during nonexposure

Eartag

21d

Rats--8 wk; mice--9 wk

Rats--112 wk; mice--109 wk

Rats--3/14/84-3/15/84;
mice--2/14/84-2/15/84

Same as 13-wk studies

Same as single-exposure studies

None

Same as single-exposure studies

Same as 14-d studies

Methyl methacrylate (until
1/14/83)

Temp--mean, 76° F; range,
60°-83° F; hum--mean, 60%;
range, 38%-88%; fluorescent
light 12 h/d; 10 chamber air
changes/h

27
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II. MATERIALS AND METHODS

Animals shipped for study were progeny of
defined microflora-associated parents that were
transferred from isolators to barrier-maintained
rooms. Animals were shipped to the study lab-
oratory at 5-6 weeks of age and were quaran-
tined for 3 weeks. Thereafter, a complete nec-
ropsy was performed on five animals of each sex
and species to assess their health status. The ro-
dents were placed on study at 8-9 weeks of age.

Animal Maintenance

Rats and mice were housed individually in the
same chambers. Feed was available ad libitum
during nonexposure periods; water was availa-
ble at all times. Futher details of animal main-
tenance are given in Table 4. Serologic analyses
were performed as described in Appendix E.

Clinical Examinations and Pathology

All animals were observed two times per day.
Body weights were recorded once per week for
the first 12 weeks of the study and once per
month thereafter. Mean body weights were cal-
culated for each group. Animals found mori-
bund and those surviving to the end of the stud-
ies were humanely killed. A necropsy was per-
formed on all animals, including those found
dead, unless they were missing. Some tissues
were excessively autolyzed or missing, and thus,
the number of animals from which particular or-
gans or tissues were examined microscopically
varies and is not necessarily equal to the num-
ber of animals that were placed on study.

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

When the pathology evaluation was completed
by the laboratory pathologist and the pathology
data entered into the Toxicology Data Manage-
ment System, the slides, paraffin blocks, and re-

sidual formalin-fixed tissues were sent to the.

NTP Archives. The slides, blocks, and residual
wet tissues were audited for accuracy of labeling
and animal identification and for thoroughness
of tissue trimming. The slides, individual ani-
mal necropsy records, and pathology tables were

Chloroethane, NTP TR 346

sent to an independent pathology quality assess-
ment laboratory. The individual animal records
and pathology tables were compared for accu-
racy, slides and tissue counts were verified, and
histotechnique was evaluated. All tissues with a
tumor diagnosis, all potential target tissues, and
all tissues from a randomly selected 10% of the
animals were re-evaluated microscopically by a
quality assessment pathologist. Nonneoplastic
lesions were evaluated for accuracy and consis-
tency of diagnosis only in the potential target or-
gans, in the randomly selected 10% of animals,
and in tissues with unusual incidence patterns
or trends. Tissues are generally not evaluated in
a “blinded” fashion (i.e., without knowledge of
dose group) unless the lesions in question are
subtle.

The quality assessment report and slides were
submitted to a Pathology Working Group (PWG)
Chairperson, who reviewed microscopically all
potential target tissues and any other tissues for
which there was a disagreement in diagnosis be-
tween the laboratory and quality assessment pa-
thologists. Representative examples of potential
chemical-related nonneoplastic lesions and neo-
plasms and examples of disagreements in diag-
nosis between the laboratory and quality assess-
ment pathologists were shown to the PWG. The
PWG, which included the laboratory patholo-
gist, the quality assessment pathologist, and
other pathologists experienced in rodent toxicol-
ogy, examined the tissues without knowiedge of
dose group or previously rendered diagnoses.
When the consensus diagnosis of the PWG dif-
fered from that of the'laboratory pathologist, the
diagnosis was changed to reflect the opinion of
the PWG. This procedure has been described, in
part, by Maronpot and Boorman (1982) and
Boorman et al. (1985). The final pathology data
represent a consensus of contractor pathologists
and the NTP Pathology Working Group. For
subsequent analysis of pathology data, the diag-
nosed lesions for each tissue type are combined
according to the guidelines of McConnell et al.
(19886).

Statistical Methods

Survival Analyses: The probability of survival
was estimated by the product-limit procedure of
Kaplan and Meier (1958) and is presented in the
form of graphs. Animals were censored from the



II. MATERIALS AND METHODS

survival analyses at the time they were found to
be missing or dead from other than natural
causes; animals dying from natural causes were
not censored. Statistical analyses for a possible
compound-related effect on survival used the
method of Cox (1972). When significant survival
differences were detected, additional analyses
using these procedures were carried out to deter-
mine the time point at which significant differ-
ences in the survival curves were first detected.
All reported P values for the survival analysis
are two-sided.

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

Analysis of Tumor Incidence: The majority of
tumors in this study were considered to be inci-
dental to the cause of death or not rapidly lethal.
Thus, the primary statistical method used was a
logistic regression analysis, which assumed that
the diagnosed tumors were discovered as the re-
sult of death from an unrelated cause and thus
did not affect the risk of death. In this approach,
tumor prevalence was modeled as a logistic fune-
tion of chemical exposure and time. Both linear
and quadratic terms in time were incorporated
initially, and the quadratic term was eliminated
if it did not significantly enhance the fit of the
model. The exposed and control groups were
compared on the basis of the likelihood score test
for the regression coefficient of dose. This meth-
od of adjusting for intercurrent mortality is the
prevalence analysis of Dinse and Lagakos
(1983), further described and illustrated by
Dinse and Haseman (1986). When tumors are
incidental, this comparison of the time-specific
tumor prevalences also provides a comparison of
the time-specific tumor incidences (McKnight
and Crowley, 1984).
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In addition to logistic regression, alternative
methods of statistical analysis were used, and
the results of these tests are summarized in the
appendixes. One method is the life table test
(Cox, 1972). The underlying variable considered
by this analysis is time to death due to tumor. If
the tumor is rapidly lethal, then time to death
due to tumor closely approximates time to tumor
onset. In this case, the life table test also pro-
vides a comparison of the time-specific tumor in-
cidences. Another method is the Fisher exact
test (Gart et al., 1979), a procedure based on the
overall proportion of tumor-bearing animals.

Tests of significance include pairwise compari-
sons of each exposed group with controls (since
this was a single-concentration study, no trend
tests were carried out). Continuity-corrected
tests were used in the analysis of tumor inci-
dence, and reported P values are one-sided. The
procedures described above also were used to
evaluate selected nonneoplastic lesions. (For
further discussion of these statistical methods,
see Haseman, 1984.)

Historical Control Data: Although the concur-
rent control group is always the first and most
appropriate control group used for evaluation,
there are certain instances in which historical
control data can be helpful in the overall assess-
ment of tumor incidence. Consequently, control
tumor incidences from the NTP historical con-
trol data base (Haseman et al., 1984, 1985) are
included for those tumors appearing to show
compound-related effects. At the time this Re-
port was prepared, the NTP historical data base
for inhalation studies comprised only studies
from Battelle Pacific Northwest Laboratories,
and no other 2-year inhalation data were
included.

GENETIC TOXICOLOGY

Salmonella Protocol: A modification of the tech-
nique reported by Ames et al. (1975) was used to
ensure adequate exposure of the bacteria to the
gaseous chemical. The chemical was sent to the
laboratory as a coded aliquot from Radian Cor-
poration (Austin, TX). The study chemical was
equilibrated with air and introduced through
valves into sealed desiccators containing mini-
mal glucose agar plates with the Salmonella
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II. MATERIALS AND METHODS

typhimurium tester strains (TA98, TA100, and
TA1535) alone or with S9 mix (metabolic acti-
vation enzymes and cofactors from Aroclor 1254-
induced male Sprague Dawley rat or Syrian
hamster liver). The entire apparatus was in-
cubated at 37° C for 48 hours.

Each test consisted of triplicate plates of concur-
rent positive and negative controls and of two
doses of the study chemical. The high dose was
limited by toxicity. All negative assays were
repeated, and all positive assays were repeated
under the conditions that elicited the positive re-
sponse. Because this initial investigation was

Chloroethane, NTP TR 346
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limited by equipment availability to only two
doses of study chemical, a second, more exten-
sive test will be conducted in the near future
which will allow testing of chloroethane at the
usual number of five doses.

A positive response was defined as a repro-
ducible, dose-related increase in histidine-inde-
pendent (revertant) colonies in any one strain/
activation combination. An equivocal response
was defined as a low-level increase in rever-
tants. A response was considered negative when
no increase in revertant colonies was observed
after chemical treatment.
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III. RESULTS: RATS

SINGLE-EXPOSURE STUDIES

All rats survived the 4-hour exposure to 19,000
ppm chloroethane. No clinical signs of toxicity
were seen. The rats were not exposed at lower
concentrations.

FOURTEEN-DAY STUDIES

All rats survived exposure at the sole concentra-
tion of 19,000 ppm (Table 5). Initial and final
mean body weights of exposed male rats were
greater than those of controls, and weight gain
did not appear affected by exposure to chloroeth-
ane. Mean body weights of exposed and control
female rats were similar. No clinical signs of
toxicity were seen. In addition, there were no
compound-related gross observations at necrop-
sy, nor were there compound-related microscopic
findings.

TABLE 5. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-DAY INHALATION
STUDIES OF CHLOROETHANE

Mean Body Weights (grams)

Final Weight Relative

Concentration Survival (a) Initial (b) Final Change (¢) to Controls
(ppm) (percent)
MALE
0 5/5 139 £ 4 168 £ 17 +29t6
19,000 5/5 152 £ 4 186 £ 5 +34£2 111
FEMALE
0 5/5 117 + 4 136 £ 4 +19 %1
19,000 5/5 116 £ 2 135 £ 2 +19 %1 99

(a) Number surviving/number initially in the group

(b) Initial group mean body weight *+ standard error of the mean

(¢) Mean body weight change of the group * standard error of the mean

Chloroethane, NTP TR 346
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ITI. RESULTS: RATS

THIRTEEN-WEEK STUDIES

All rats lived to the end of the studies (Table 6).
The final mean body weights of all exposed
groups were lower than those of controls; the fi-
nal mean body weight of rats exposed to 19,000
ppm was 8% lower than that of controls for
males and 4% lower for females. No compound-
related clinical signs or gross or microscopic
pathologic effects were seen. The liver weight to
body weight ratio for male rats exposed to 19,000
ppm was significantly greater than that for
controls (Table 7).

Dose Selection Rationale: Although no chem-
ically related toxic effects were observed in the
short-term studies, concerns about potential

flammability and the explosion hazard led to the
selection of 0 and 15,000 ppm as the exposure
concentrations for male and female rats for the
2-year studies.

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Mean body weights of exposed male rats were
4%-8% lower than those of controls after week 33
(Table 8 and Figure 6). Mean body weights of
exposed female rats were generally 5%-10%
lower than those of controls from week 11 to
week 42 and 6%-13% lower from week 47 to the
end of the study. No compound-related clinical
signs were observed.

TABLE 6. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK INHALATION
STUDIES OF CHLOROETHANE

Mean Body Weights (grams)

Final Weight Relative

Concentration Survival (a) Initial (b) Final Change (¢) to Controls
(ppm) (percent)
MALE
0 10/10 161 £3 348 £ 9 +187 £ 8
2,500 (d)10/10 163 £2 3356 +171 =5 96
5,000 10/10 161 + 3 326 £ 7 +165 6 94
10,000 10/10 160 £ 2 332 t7 +172 £ 6 95
19,000 10/10 161 £ 3 321 &7 +160 £ 7 92
FEMALE
0 10/10 124 + 2 200 £ 4 +76 £ 3
2,500 10/10 123 +3 190 + 4 +67 2 95
5,000 10/10 124 £ 2 187+ 3 +63 2 94
10,000 10/10 124 + 3 195 £ 5 +71 £ 4 98
19,000 10/10 124 £ 3 192 £ 3 +68 £ 2 96

(a) Number surviving/number initially in group

(b) Initial group mean body weight * standard error of the mean

(c) Mean body weight change of the group * standard error of the mean
(d) One final body weight not taken; weight change is based on the other nine animals.
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TABLE 7. LIVER WEIGHTS OF RATS IN THE THIRTEEN-WEEK INHALATION STUDIES OF
CHLOROETHANE (a)

Number Final Liver Weight/
Concentration Weighed Body Weight Liver Weight Final Body Weight
(ppm) (grams) (mg) (mg/g)
MALE
0 10 348 £ 8.9 13,367 £ 620 38.3 £ 1.08
2,500 9 335 £ 6.0 13,553 £ 357 40.5 £ 0.84
5,000 10 326 + 6.6 12,280 £ 511 376+ 1.18
10,000 10 332 £ 6.8 13,743 * 488 414 + 111
19,000 10 (5)321 £ 7.3 13,990 £ 534 (¢)43.5 % 0.78
FEMALE
0 10 200 + 3.8 7,091 £ 303 35.3 £ 0.99
2,500 10 190 * 3.8 7,095 * 275 374+ 1.21
5,000 10 187 + 3.1 (b)6,060 * 172 32.4 £ 0.87
10,000 10 195 £ 5.3 7,257 £ 321 37.1 £ 0.97
19,000 10 192 1 2.8 6,541 £ 125 34.1 £ 0.76

(a) Mean t standard error; P values vs. the controls by Dunnett’s test (Dunnett, 1955).
(b)P<0.05
(c)P<0.01
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TABLE 8. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO-YEAR INHALATION
STUDIES OF CHLOROETHANE

Weeks Chamber Control 15,000 ppm
on Av. Wt. No. of Av. Wt. Wt. (percent of No. of
Study (grams) Survivors (grams) chamber controls) Survivors
MALE
0 167 50 169 101 50
1 202 50 202 100 50
2 223 50 220 99 50
3 242 50 240 99 50
" 259 50 254 98 50
5 274 50 269 98 50
8 289 50 280 97 50
7 298 50 288 97 50
8 306 50 299 98 50
9 315 50 307 97 50
10 324 50 316 98 50
11 333 50 324 97 50
12 345 50 333 7 50
16 362 50 348 96 50
20 377 50 361 96 50
25 394 50 379 96 50
29 399 50 391 98 50
33 417 50 400 96 50
38 422 50 401 95 50
42 431 50 404 94 50
47 444 50 420 95 50
51 454 50 433 95 50
55 462 50 440 95 50
59 477 50 437 92 50
84 461 50 435 94 48
68 462 50 442 96 47
72 466 48 449 98 46
79 72 42 455 98 42
83 471 39 447 95 39
86 470 38 442 94 36
90 469 37 445 95 28
95 462 31 446 97 24
99 463 22 434 94 20
108 444 17 409 92 10
FEMALE
0 129 50 129 100 30
1 143 50 142 99 50
2 152 50 150 99 50
3 160 50 159 99 50
4 165 50 163 99 50
5 1 50 170 99 50
6 178 50 173 97 50
7 182 50 176 97 50
8 185 50 180 97 50
9 189 50 183 97 30
10 195 50 187 96 50
1 199 50 190 95 50
12 201 50 191 95 50
16 210 50 201 96 50
20 214 50 203 95 50
25 221 50 209 95 50
29 230 50 216 94 50
33 241 50 224 93 50
38 256 49 235 92 50
42 263 49 238 90 50
a7 272 49 243 89 50
51 287 49 255 39 50
55 295 49 263 89 49
59 309 49 270 87 49
64 311 49 278 89 49
68 316 49 285 90 49
72 320 49 290 91 48
79 328 47 298 91 45
83 328 45 299 91 40
86 331 44 299 30 37
90 324 43 303 94 33
95 336 35 310 92 30
99 342 33 312 91 25
103 328 31 296 90 23
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III. RESULTS: RATS

Survival

Estimates of the probabilities of survival for
male and female rats exposed to chloroethane at
the concentrations used in these studies and for
controls are shown in Table 9 and in the Kaplan
and Meier curves in Figure 7. Although sur-
vival of exposed and control male rats was un-
usually low at the end of the study, no signifi-
cant differences in survival were observed be-
tween exposed and control groups of either sex.
At week 90, survival for rats was not unusually
low; survival for male rats was 37/50 (controls)
and 31/50 (exposed) and for female rats was
43/50 (controls) and 33/50 (exposed).

Pathology and Statistical Analyses of
Results

This section describes the statistically signifi-
cant or biologically noteworthy changes in the
incidences of rats with neoplastic or nonneoplas-
tic lesions of the skin, brain, and hematopoietic
system.

Summaries of the incidences of neoplasms and
nonneoplastic lesions, individual animal tumor
diagnoses, statistical analyses of primary tu-
mors that occurred with an incidence of at least
5% in at least one animal group, and historical
control incidences for the neoplasms mentioned
in this section are presented in Appendixes A
and B for male and female rats, respectively.

TABLE 9. SURVIVAL OF RATS IN THE TWO-YEAR INHALATION STUDIES OF CHLOROETHANE

Chamber Control 15,000 ppm
MALE (a)
Animals initially in study 50 50
Natural deaths 6 9
Moribund kills 28 33
Animals surviving until study termination 16 8
Survival P value (b) 0.161
FEMALE (a)
Animals initially in study 50 50
Natural deaths 0 4
Moribund kills 19 24
Animals surviving until study termination 31 22
Survival P value (b) 0.083

(a) First day of termination period: 729

(b) The result of the life table pairwise comparison with the controls is in the dosed column.
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ITI. RESULTS: RATS

Skin: Trichoepitheliomas, sebaceous gland ade-
nomas, basal cell carcinomas, or squamous cell
carcinomas were observed only in exposed male
rats (Table 10). Keratoacanthomas occurred in
four control and two exposed male rats. Tricho-
epitheliomas, sebaceous adenomas, and basal
cell tumors are combined for statistical evalua-
tion because they frequently have similar mor-
phologic features. Basal cells in the epidermis or
adnexa can differentiate into several cell types,
and therefore, some epithelial tumors of the skin
contain varying proportions of basal cells, seba-
ceous cells, or follicle-like structures. Classifi-
cation is usually based on the predominant

cellular component. Keratoacanthomas were
not included in the combination for analysis
because they have a characteristic architecture
that differs from that of other skin tumors. They
are invaginated beneath the epidermis to form a
cyst-like structure containing keratin. The wall
of the cyst-like structure consists of papillary
projections of stratified squamous epithelium.
Keratoacanthomas are believed to arise from
hair follicles. Keratoacanthomas may progress
to squamous cell carcinomas, and therefore,
these were combined for statistical evaluation as
well,

TABLE 10. SKIN TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION STUDY OF
CHLOROETHANE (a)

Chamber Control 15,000 ppm

Trichoepithelioma

Overall Rates 0/50 (0% 1/50 (2%)
Sebaceous Gland Adenoma

Overall Rates 0/50 (0%) 1/50 (2%)
Basal Cell Carcinoma

Overall Rates 0/50 (0%) 3/50 (6%)
Trichoepithelioma, Sebaceous Gland Adenoma, or Basal Cell Carcinoma (b)

Overall Rates 0/50 (0% 5/50 (10%)

Terminal Rates 0/16 (0%) 1/8 (13%)

Day of First Observation 678

Logistic Regression Test P=0.016
Squamous Cell Carcinoma

Overall Rates 0/50 (0%) 2/50 (4%)
Keratoacanthoma

Overall Rates 4/50 (8%) 2/50 (4%)
Keratoacanthoma or Squamous Cell Carcinoma (c)

Overall Rates 4/50 (8%) 4/50 (8%)

Terminal Rates 2/16 (13%) 0/8 (0%

Day of First Observation 682 577

Logistic Regression Test P=0.578

(a) The statistical analyses used are discussed in Section I[ (Statistical Methods) and Table B3 (footnotes).
(b) Historical incidence in chamber controls at study laboratory tmean): 2/300 (0.7%}; historical incidence in untreated

controls (noninhalation) in NTP studies: 30/1.936(2%)

(¢) Historical incidence in chamber controls at study laboratory (mean): 17/300 (6%); historical incidence in untreated

controls (noninhalation) in NTP studies: 70/1,936 (4%)
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III. RESULTS: RATS

Brain: Malignant astrocytomas were seen in
three exposed female rats, and gliosis, a nonneo-
plastic proliferation of glial cells, was observed
in a fourth. Each of the female rats with an as-
trocytoma died before termination of the study
(at weeks 52, 93, and 102), and the brain tumors
may have been the primary contributing cause
of death. Although this low incidence is not, sig-
nificant relative to concurrent controls, it is sig-
nificant (P <0.05) relative to the incidence ob-
served in chamber controls from previous
studies at this laboratory (1/297) and also rela-
tive to the historical control incidence of glial
cell tumors in untreated control female F344/N
rats from previous NTP studies (23/1,969). How-
ever, the highest incidence observed in a single
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untreated control group is 3/50. Three primary
tumors of glial cell origin were seen in male rats:
a malignant oligodendroglioma in one control,
and a benign oligodendroglioma and a malig-
nant astrocytoma in two exposed animals.

Hematopoietic System: The incidences of mono-
nuclear cell leukemia in exposed male and fe-
male rats were marginally greater than those in
controls (male: control, 33/50; exposed, 36/50; fe-
male: 20/50; 25/50). Because mononuclear cell
leukemia is a common tumor with variable inci-
dences, the marginal increases in the incidences
of leukemia were not considered biologically
significant.



III. RESULTS: MICE

SINGLE-EXPOSURE STUDIES

All mice survived the 4-hour exposure to 19,000
ppm chloroethane. No clinical signs of toxicity
were seen. The mice were not exposed at lower
concentrations.

TABLE 11.

FOURTEEN-DAY STUDIES

All mice survived exposure at the sole concen-
tration of 19,000 ppm (Table 11). Final mean
body weights of exposed mice were higher than
those of controls. No clinical signs of toxicity
were seen. In addition, there were no compound-
related gross observations at necropsy, nor were
there compound-related microscopic findings.

SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY INHALATION

STUDIES OF CHLOROETHANE

Mean Body Weights (grams)

Final Weight Relative

Concentration Survival (a) Initial (b) Final Change (c) to Controls
(ppm) (percent)
MALE
0 5/5 24204 27.0 £ 0.3 +28+04
19,000 5/5 24407 28.6 £ 0.9 +4.2 0.2 105.9
FEMALE
0 5/5 21.0 £ 0.3 216 + 24 +0.6 +£2.2
19,000 5/5 210 £ 04 242 0.6 +3.2%07 112.0

(a} Number surviving/number initially in group

(b) Initial group mean body weight * standard error of the mean
(¢) Mean body weight change of the group * standard error of the mean
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III. RESULTS: MICE

THIRTEEN-WEEK STUDIES

One of 10 male mice exposed to 10,000 ppm chlo-
roethane died before the end of the studies (Ta-
ble 12). The final mean body weights of all ex-
posed groups were generally higher than those
of controls. No compound-related clinical signs
were seen. The liver weight to body weight ratio
for female mice exposed to 19,000 ppm was sig-
nificantly greater than that for controls (Ta-
ble 13); however, no microscopic liver changes
were observed. Nasal cavity hemorrhage of min-
imal severity was observed grossly in 3/10 male
and 6/10 female mice exposed to 19,000 but was
considered to be an artifact of necropsy and un-
related to exposure to chloroethane because no
microscopic lesions associated with exposure to
chloroethane were observed in the nasal mucosa
of these animals.

Dose Selection Rationale: Although no chemi-
cally related toxic effects were observed in the
short-term studies, concerns about potential
flammability and the explosion hazard led to the
selection of 0 and 15,000 ppm as the exposure
concentrations for male and female mice for the
2-year studies.

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Mean body weights of exposed male mice were
up to 13% higher than those of controls through-
out the study (Table 14 and Figure 8). Mean
body weights of exposed and control female mice
were generally similar throughout the study.
Exposed females were hyperactive during the
daily exposure period. Activity returned to
normal soon after exposure ended.

TABLE 12. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK INHALATION
STUDIES OF CHLOROETHANE

Mean Body Weights (grams)

Final Weight Relative

Concentration Survival (a) Initial (b) Final Change (c) to Controls
(ppm) (percent)
MALE
0 10/10 23.8 £ 0.5 30.2 0.5 +64 £ 0.5
2,500 10/10 242 %05 30803 +6.6 + 0.4 102.0
5,000 10/10 240 x 0.6 32.0%09 +8.0%0.5 106.0
10,000 (d)9/10 23.1 £ 0.6 31.0 0.6 +7.7+06 102.6
19,000 10/10 23704 323%06 +86 05 107.0
FEMALE
0 10/10 19.3 £ 0.6 26.9 £ 0.6 +7.6 £0.2
2,500 10/10 185 £ 0.3 27.0 £ 0.4 +85 %03 100.4
5,000 10/10 19.0 3 0.4 26.2 + 04 +7.2 05 97.4
10,000 10/10 20.7 £ 0.5 27.0 0.5 +6.3 £ 0.7 100.4
19,000 10/10 19.6 £ 0.4 29.2 205 +9.6 £ 0.3 108.6

(a) Number surviving/mumber initially in group

(b) Initial group mean body weight * standard error of the mean. Subsequent calculations are based on animals surviving to

the end of the study.

(c) Mean body weight change of the survivors * standard error of the mean

(d) Week of death: 1
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TABLE 13. LIVER WEIGHTS OF MICE IN THE THIRTEEN-WEEK INHALATION STUDIES OF
CHLOROETHANE (a)

Number Final Liver Weight/
Concentration Weighed Body Weight Liver Weight Final Body Weight
(ppm) (grams) (mg) (mg/g)
MALE
0 10 30.2 + 0.47 1,696 = 31 56.2 + 0.86
2,500 10 30.8 £0.29 1,814 £ 61 58.9 £ 1.74
5,000 10 32.0 £0.87 (b) 1,880 * 44 58.9 + 1.31
10,000 9 31.0 £ 0.55 1,591 + 38 (b)51.3 £0.92
19,000 10 (b)32.3 £ 0.56 (c)1,932 + 48 59.8 £ 1.18
FEMALE
0 10 25.9 £ 0.64 1,557 = 46 57.9 +0.94
2,500 10 27.0 £ 0.36 1,604 £ 35 59.4 + 1.06
5,000 10 26.2 + 0.42 1,580 = 40 60.4 £ 1.51
10,000 10 27.0 £ 0.54 1,540 £ 39 57.1 £ 0.99
19,000 10 (¢)29.2 £ 0.49 () 1,993 + 66 (¢)68.2 £ 1.56

(a) Mean * standard error; P values vs. the controls by Dunnett’s test (Dunnett, 1955).
(b)P<0.05
(¢)P<0.01
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TABLE 14. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE TWO-YEAR INHALATION
STUDIES OF CHLOROETHANE

Weeks Chamber Control 15,000 ppm
on Av. Wt. No. of Av. Wt, Wt. (percent of No. of
Study (grams) Survivors (grams) chamber controls) Survivors
MALE
0 28.5 50 23.9 102 50
1 25.4 50 26.3 104 50
2 26.4 50 27.7 105 50
3 27.4 49 29.1 106 50
4 27.8 49 30.2 109 50
5 29.5 49 30.5 103 50
6 30.6 49 31.0 101 50
7 28.9 49 30.5 108 50
8 29.3 49 30.6 104 50
9 305 49 322 106 50
10 30.3 49 32.1 106 50
1 31.2 49 32.4 104 50
12 31.2 49 33.3 107 50
18 32.4 49 33.8 104 50
20 33.5 49 35.0 104 50
25 35.8 49 37.0 103 50
29 37.0 49 38.3 104 50
33 36.6 49 38.0 104 49
38 37.5 49 39.5 105 47
42 38.4 49 40.4 105 44
47 38.5 49 40.4 105 43
51 39.6 49 41.8 L06 40
55 40.4 49 428 108 34
59 42,4 48 42.7 101 30
64 39.0 48 43.9 113 28
68 39.9 46 42.7 107 27
7 39.8 44 43.7 110 25
79 39.6 40 43.3 109 !
83 41.2 36 43.8 106 17
86 39.5 35 42.2 107 15
90 39.7 33 421 106 14
95 39.5 30 415 105 18
99 39.9 28 40.2 101 11
FEMALE
0 19.1 50 18.7 98 50
1 20.7 50 218 104 30
2 21.6 50 22.9 106 50
3 23.4 50 23.8 102 50
4 23.5 50 23.7 101 50
5 24.0 50 24.2 101 50
6 24.3 50 25.7 106 50
7 25.2 50 26.8 106 50
8 25.6 49 26.1 102 50
9 26.4 49 27.6 108 50
10 26.8 49 27.7 103 50
11 26.2 49 27.2 104 50
12 26.7 49 28.4 106 50
16 27.6 49 28.9 105 50
20 7.3 48 29.3 107 50
25 29.4 47 29.9 102 50
29 29.3 47 29.9 102 50
33 29.4 47 29.3 100 50
38 29.0 47 30.1 104 50
42 31.0 47 30.8 99 50
47 31.3 47 317 101 49
51 33.4 48 31.3 94 49
55 33.3 46 32.1 96 49
59 33.2 48 33.8 102 49
64 33.8 46 30.8 91 49
68 33.5 46 32.8 98 48
72 33.0 45 32.5 98 47
79 33.6 45 32.4 96 42
83 33.1 45 33.2 100 37
86 33.2 43 33.4 101 31
90 33.5 43 317 95 22
95 33.0 39 34.9 106 9
99 34.4 34 335 97 2
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II1. RESULTS: MICE

Survival

Estimates of the probabilities of survival for
male and female mice exposed to chloroethane at
the concentrations used in these studies and for
controls are shown in Table 15 and in the Kap-
lan and Meier curves in Figure 9. Survival of
the exposed groups of both male (after day 330)
and female (after day 574) mice was signifi-
cantly lower than that of controls. As a result of
poor survival, the mouse study was terminated
at week 100.

Pathology and Statistical Analyses of
Results

This section describes the statistically signifi-
cant or biologically noteworthy changes in the
incidences of mice with neoplastic or nonneo-
plastic lesions of the uterus, liver, lung, hemato-
poietic system, kidney, and urogenital tract.

Summaries of the incidences of neoplasms and
nonneoplastic lesions, individual animal tumor
diagnoses, statistical analyses of primary tu-
mors that occurred with an incidence of at least
5% in at least one animal group, and historical
control incidences for the neoplasms mentioned
in this section are presented in Appendixes C
and D for male and female mice, respectively.

TABLE 15. SURVIVAL OF MICE IN THE TWO-YEAR INHALATION STUDIES OF CHLOROETHANE

Chamber Control 15,000 ppm
MALE (a)
Animals initially in study 50 50
Natural deaths 7 14
Moribund kills 15 25
Animals surviving until study termination 28 11
Survival P value (b) <0.001
FEMALE (a)
Animals initially in study 50 50
Natural deaths 6 18
Moribund kills 9 30
Accidentally killed 2 0
Animals missing 1 0
Animals surviving until study termination 32 2
Survival P value (b) <0.001

(a) First day of termination period: 700

(b) The result of the life table pairwise comparison with the controls is in the dosed column.
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III. RESULTS: MICE

Uterus: Exposure of female mice to chloroeth-
ane vapor caused the development of uterine
carcinomas in 86% of exposed animals (Ta-
ble 16). The uterine carcinomas were of endo-
metrial gland origin and consisted of anaplastic
epithelial cells arranged in irregular glandular
structures, complex papillary formations, or
solid sheets of cells. The tumors were highly ma-
lignant and invaded the myometrium of the
uterus and, in 34 animals, metastasized to a
wide variety of organs, primarily lung (23),
ovary (22), lymph nodes (18), kidney (8), adrenal
gland (8), pancreas (7), urinary bladder (7), mes-
entery (7), spleen (5), heart (4), and to a lesser
extent, colon (2), stomach (1), gallbladder (1),
small intestine (1), ureter (1), and liver (1).

A uterine carcinoma occurred in a single control
female mouse. However, this spontaneous neo-
plasm was not similar to those occurring in ex-
posed female mice in that it consisted of nests
and ribbons of epithelial cells embedded in a ho-
mogenous eosinophilic matrix characteristic of a
yolk sac carcinoma of ovarian origin. The
ovaries of this mouse were normal, and the

precise histogenesis of the uterine tumor is
uncertain.

Uterine endometrial hyperplasia occurred at a
decreased incidence in exposed female mice rela-
tive to that in controls (control, 41/49; exposed,
6/50). This lesion is not part of the morphologic
continuum of uterine neoplasia, and it is a com-
mon degenerative change normally observed in
aging animals. The decreased incidence of uter-
ine hyperplasia in exposed female mice is the
result of the presence of the uterine carcinomas
that obliterated much of the normal tissue.

Liver: The incidence of hepatocellular carcino-
mas in exposed female mice was significantly
greater than that in controls (Table 17). An
additional exposed female had a hepatocellular
adenoma.

Lung: The incidences of alveolar/bronchiolar
adenomas and of alveolar/bronchiolar adenomas
or. carcinomas (combined) in exposed male mice
were significantly greater than those in controls
(Table 18).

TABLE 16. UTERINE CARCINOMAS IN FEMALE MICE IN THE TWO-YEAR INHALATION STUDY OF
CHLOROETHANE (a,b)

Chamber Control

15,000 ppm

Overall Rates

Terminal Rates

Day of First Observation
Logistic Regression Test

(c) 0/49 (0%)
0/32¢(0%)

43/50 (86%)
2/21100%)
469
P<0.001

(a) The statistical analyses used are discussed in Section II (Statistical Methods) and Table D3 (footnotes).

(b) Historical incidence of uterine glandular neoplasms in chamber controls at study laboratory (mean £ SD): 4/335
(1% * 2%); historical incidence in untreated controls (noninhalation) in NTP studies: 5/2,011(0.2% * 0.7%)

(¢) One chamber control mouse had a uterine carcinoma not of endometrial origin.
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TABLE 17. HEPATOCELLULAR TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION STUDY
OF CHLOROETHANE

Chamber Control 15,000 ppm

Adenoma

Overall Rates 0/49 (0%) 1/48 (2%)
Carcinoma

Overall Rates 3/49 (6%) 7148 (15%)

Terminal Rates 3/32(9%) 0/2 (0%

Day of First Observation 700 622

Logistic Regression Test P=0.025
Adenoma or Carcinoma (a)

Overall Rates 3/48 (6%) 8/48 (17%)

Terminal Rates 3/32 (9%) 0/2(0%)

Day of First Observation 700 590

Logistic Regression Test P=0.025

(a) Historical incidence in chamber controls at study laboratory (mean * SD): 29/347 (8% t 4%); historical incidence in
untreated controls (noninhalation) in NTP studies: 184/2,032(9% * 5%)

TABLE 18. ALVEOLAR/BRONCHIOLAR LESIONS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm

Alveolar Epithelium Hyperplasia

Overall Rates 0/50 (0%) 1/48 (2%)
Adenoma

Overall Rates 3/50 (6%) 8/48 (17%)

Terminal Rates 3/28 (11%) 3111 427%)

Day of First Observation 700 409

Logistic Regression Test P=0.015
Carcinoma

Overall Rates 2/50 (4%) 2/48 (4%)
Adenoma or Carcinoma (a)

Overall Rates 5/50 (10%) 10/48 (21%)

Terminal Rates 5/28 (18%) 4/11136%)

Day of First Observation 700 409

Logistic Regression Test P=0.008

ta) Historical incidence in chamber controls at study laboratory (mean * SD): 75/348 (22% % 8%); historical incidence in
untreated controls (noninhalation) in NTP studies: 348/2,034 (17% * 7%)
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ITII. RESULTS: MICE

Hematopoietic System: The incidence of lympho-
mas was marginally increased in exposed female
mice (control, 4/49; exposed, 10/50). Granulo-
cytic leukemia was observed in an additional ex-
posed female mouse. The incidence in the con-
trol group (4/49, 8%) was lower than that in
historical chamber controls at the study labora-
tory (73/348, 21%) and in noninhalation un-
treated historical controls (636/2,040, 31%).

Kidney: The incidence of nephropathy was mar-
ginally increased in exposed female mice (con-
trol, 10/49; exposed, 20/47). No renal neoplasms
were observed in exposed or control animals.
The nephropathy was characterized by scattered
foci of tubular regeneration and minimal glo-
merulosclerosis. Karyomegaly (nuclear enlarge-
ment) of renal tubular epithelial cells was also
reported in exposed mice (male: 0/50: 40/49:
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female: 0/49; 5/47), but the change was ex-
tremely subtle and minimal in severity. Mouse
cells normally have some degree of variation in
nuclear size, but exposed male mice were judged
to have more cells with enlarged nuclei than did
controls.

Urogenital Tract: Greater than normal inci-
dences of nonneoplastic urogenital lesions were
observed in control and exposed male mice, with
exposed mice appearing to be more affected. The
lesions included inflammation, abscess, ulcera-
tion, and, in some cases, necrosis of the prepuce,
preputial gland, penis, urinary bladder, and kid-
ney, indicative of an ascending urinary tract in-
fection. The lesions appeared early in the study.
The greater incidence in exposed male mice may
have been a contributing factor to the reduced
survival in exposed male mice.



III. RESULTS: GENETIC TOXICOLOGY

Chlorcethane, at doses of 10, 20, and 42 pg/plate,
was tested for induction of reverse gene muta-
tions in Salmonella typhimurium strains TA98,
TA100, and TA1535 under a newly developed
protocol for testing volatile chemicals within the
closed environment of a desiccator to ensure ade-
quate exposure (Table 19). The high dose was
toxic to all three strains. All strains were tested
in both the presence and absence of Aroclor
1254-induced male Sprague Dawley rat or

51

Syrian hamster liver $9. A positive response
was observed in strain TA1535 with and without
S9 and in strain TA100 only in the presence of
rat liver S9. An increase in revertant colonies
was observed in strain TA100 when exposure oc-
curred in the presence of hamster S9, but this
was of insufficient magnitude for a positive call.
No mutagenic activity was observed in strain
TA98 with or without S9.
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TABLE 19. MUTAGENICITY OF CHLOROETHANE IN SALMONELLA TYPHIMURIUM (a)

Strain Dose Revertants/Plate (b)
(g/chamber)
TA100 -S89
Trial 1 Trial 2 Trial 3
0 128 + 6.8 131 + 49 112 =+ 7.6
10 146 £ 5.0 133 * 103 --
20 -- -- 103 * 21.1
Trial summary Negative Negative Negative
Positive control(¢c) 738 * 20 452 * 284 647 * 6.5
+30% S9 (hamster) +30% S9 (rat)
Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3
0 122 + 9.2 138 + 5.2 117 = 17 139 * 3.7 136 + 79 115 = 2.6
10 128 £ 7.3 234 £ 85 -- 368 + 85 209 * 64 -
20 -- - 168 * 443 -- - 275 * 9.5
Trial summary Negative Fquivocal Equivocal Positive Equivocal Positive
Positive control(¢c) 919 * 148 862 * 53.8 879 * 56 1,236 * 282 1,164 * 805 919 £ 23.1
TA1535 -S9
Trial 1 Trial 2
0 14 £ 15 21 + 1.7
10 133 = 3.6 --
20 -- 200 * 17.6
Trial summary Positive Positive
Positive control (¢) 142 * 315 199 * 104
+30% S9 (hamster) +30% S9 (rat)
Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3
0 15 £ 3.2 12 £ 23 14 + 0.7 18 + 18 15 £ 09 14 £ 06
10 102 + 29 251 + 122 -- 375 t11.1 203 £ 78 --
20 -- -- 346 * 43.7 .- - 287 t 6.0
Trial summary Positive Positive Positive Positive Positive Positive
Positive control(¢) 290 * 13.1 228 + 183 242 + 164 206 t 18 344 + 83 475 + 15.2
TA98 - 59 +30% S9 (rat)
0 19 £ 17 21 * 25
10 21 £ 15 34 + 1.2
Trial summary Negative Negative
Positive control (¢) 170 + 4.1 617 *2233

(a) Study performed at Microbiological Associates, Inc. Cells were incubated in the absence of exogenous metabolic activation
(~89) or with Aroclor 1254-induced S9 from male Syrian hamster liver or male Sprague Dawley rat liver. High dose was
limited by toxicity; 0 g/chamber is the negative control. Exposure to chloroethane equilibrated with air was conducted by in-
cubating the plates for 48 hours within the closed environment of a desiccator.

(b) Revertants are presented as mean t standard error from three plates.

(c) Positive control; 2-aminoanthracene was used on all strains in the presence of 89. In the absence of metabolic activation,
4-nitro-o-phenylenediamine was used with TA98 and sodium azide was used with TA100 and TA1535.
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IV. DISCUSSION AND CONCLUSIONS

Toxicology and carcinogenicity studies were con-
ducted by administering chloroethane by inhala-
tion to male and female F344/N rats and B6C3F,
mice in single 4-hour, 14-day, 13-week, and 2-
year studies. The exposure concentrations for
male and female rats and mice were as follows:
19,000 ppm for a single 4-hour exposure; 0 and
19,000 ppm for 6 hours per day, 5 days per week
for 2 weeks; 0, 2,500, 5,000, 10,000, or 19,000
ppm for 6 hours per day, 5 days per week for 13
weeks; and 0 or 15,000 ppm for 2 years. The in-
halation route of exposure was chosen to mimic
human exposure.

Short-Term Studies

In the single 4-hour exposure studies and in the
14-day studies, all rats and mice survived at the
sole concentration of 19,000 ppm chloroethane.
No clinical signs of toxicity were seen. In the 14-
day studies, the final mean body weights of ex-
posed male rats, male mice, and female mice
were slightly higher than those of controls.
Mean body weights of exposed and control fe-
male rats were similar. In addition, no com-
pound-related gross or microscopic effects in rats
or mice exposed to chloroethane were observed.
The absence of compound-induced mortality and
toxic effects was the basis for selecting 19,000
ppm as the highest exposure concentration in
the 13-week studies.

All rats and mice survived to the end of the 13-
week studies, except one male mouse in the
10,000-ppm group which died during week 1.
Chloroethane exposure did not produce clinical
signs or gross or microscopic pathologic effects.
The final mean body weights of exposed rat
groups were all slightly lower than those of con-
trols (less than 8%). The final mean body
weights of exposed groups of mice were gen-
erally higher than those of controls. Although
no chemically related toxic effects were observed
in the short-term studies, concerns about poten-
tial flammability and the explosion hazard led to
the selection of 0 and 15,000 ppm as the expo-
sure concentrations for male and female rats and
mice for the 2-year studies.

Two-Year Studies in Rats

Male and female rats were exposed to 0 or 15,000
ppm chloroethane for 2 years. In these studies,
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survival of both control and exposed male rats
and exposed female rats was low at the end of
the studies (male: control, 16/50; exposed, 8/50;
female: 31/50; 22/50). However, there were no
statistically significant differences in survival
between exposed and control groups of either
sex. At week 90, survival was not low (male:
37/50; 31/50; female: 43/50; 33/50). At week 95,
survival in all groups was at or above 48%;
therefore, these studies are considered adequate
for evaluation of carcinogenicity. The unusually
high incidences of mononuclear cell leukemia in
both exposed and control rats may have con-
tributed to the high mortality. Mean body
weights of exposed male rats were similar to
those of controls, and mean body weights of ex-
posed female rats were generally 5%-13% lower
than those of controls. Chloroethane exposure
did not produce clinical signs.

Exposure to chloroethane was associated with
development of astrocytomas (uncommon malig-
nant glial cell tumors of the brain) in three ex-
posed female rats and gliosis (a nonneoplastic
proliferation of glial cells) in a fourth. The three
female rats with astrocytomas died before the
end of the study, these tumors may have been
the primary cause of death. Although the inci-
dence of malignant astrocytomas is not statis-
tically increased vs. the concurrent controls, the
incidence is significant when compared with
that reported in inhalation chamber controls
from previous studies at the study laboratory
{1/297) and relative to the historical incidence of
glial cell tumors in untreated control female
F344/N rats in NTP noninhalation studies
(23/1,969). The greatest incidence reported to
date from any one such untreated control group
is 3/560. Primary tumors of glial cell origin were
also observed in male rats. One control male rat
had a malignant oligodendroglioma; a benign
oligodendroglioma and a malignant astrocytoma
were observed in two exposed males.

In the 2-year bromoethane studies (NTP, 1989),
neoplasms of the brain were observed in exposed
male and female rats but not in controls. Gran-
ular cell tumors were observed in male rats ex-
posed to bromoethane (control, 0/49; 100 ppm,
3/50; 200 ppm, 1/50; 400 ppm, 1/50). In addition,
glial cell tumors (a glioma, an astrocytoma, and
an oligodendroglioma) were observed in males



IV. DISCUSSION AND CONCLUSIONS

exposed to 100 ppm bromoethane. Female rats
exposed to bromoethane at the same concen-
trations as males had a concentration-related in-
cidence of gliomas (0/50; 1/50; 1/48; 3/50).
Although in both the chloroethane and bromo-
ethane studies the incidence of brain neoplasms
could not be clearly associated with chemical ex-
posure, the total incidence of brain neoplasms
for the two structurally related chemicals is
18/398 (4.5%) for male and female rats. This is
clearly a greater incidence of brain neoplasms
than has been seen in control rats in NTP stud-
ies and is deserving of attention.

Low incidences of several types of skin neo-
plasms occurred only in exposed male rats.
These included trichoepitheliomas (1/50), seba-
ceous gland adenomas (1/50), and basal cell car-
cinomas (3/50). All are epithelial tumors that
arise from the epidermis or adnexal structures.
The incidence of each of these morphologic types
of skin tumors in exposed rats is not signifi-
cantly greater than that in controls, but the com-
bined incidence (5/50) is greater than the mean
historical incidence of epithelial skin tumors for
chamber controls from the study laboratory
(2/300, 0.7%) and the historical incidence in un-
treated controls in previous NTP noninhalation
studies (30/1,936, 2%). Keratoacanthomas
occurred in 4/50 control and 2/50 exposed male
rats; squamous cell carcinomas were observed in
0/50 control and 2/50 exposed males. The com-
bined incidence of these two tumors was not sig-
nificantly greater than that in controls. Al-
though the skin is directly exposed to chloro-
ethane vapor, the epithelial tumors cannot be
related with certainty to chloroethane exposure
because the marginally increased incidence in
the exposed group is not statistically significant
and the neoplasms were of various morphologic
types. Skin tumors were not observed in female
rats or mice exposed to chloroethane or in rats
exposed for 2 years to bromoethane (NTP, 1989).

Two-Year Studies in Mice

Male and female mice were exposed to 0 or
15,000 ppm for 2 years. Survival of exposed
male mice was significantly lower than that of
controls after week 48; after week 72, survival
was reduced to 50%. Because of the reduced

55

number of exposed male mice surviving to the
end of the study and the absence of obvious carci-
nogenic effects, this study was considered inade-
quate for determination of carcinogenicity. Dur-
ing the study, greater than normal incidences of
nonneoplastic urogenital lesions were observed
in individually housed control and exposed male
mice and may have contributed to the reduced
survival. Exposed mice were more severely af-
fected than controls, as indicated during formal
clinical observations and histopathologic review.
Male rats exposed in the same chamber were un-
affected. The condition was generally described
as a preputial infection with ascending urinary
tract infection. The lesions included inflamma-
tion, abscesses, ulceration, and, in some cases,
necrosis with involvement of the prepuce, prepu-
tial gland, penis, urinary bladder, and kidney.
The most common reason for removal of mori-
bund male mice from the study was urinary
bladder distention, presumably a result of ureth-
ral obstruction. Cultures of bacteria from vari-
ous sites identified several common organisms
commensal in rodents. The etiology of this con-
dition could not be determined, and the apparent
contribution of chloroethane exposure to the in-
cidence or the severity of these lesions is not un-
derstood. However, chloroethane is a skin irri-
tant and may have exacerbated the condition.

Although survival of exposed male mice was sig-
nificantly reduced, mean body weights of ex-
posed males were generally higher than those of
controls throughout the study. Whether the in-
crease in mean body weight in exposed mice as
compared with that in controls (up to 13%
greater) is due to the reduced sample size of ex-
posed mice or to the presence or absence of uri-
nary tract infections is not known. No chloro-
ethane-related clinical signs other than those
discussed above were observed.

Survival of exposed female mice after week 82
was significantly lower than that of controls; the
majority of exposed females died as a result of
chloroethane-induced carcinomas of the uterus.
An unusual clinical sign, hyperactivity, was ob-
served in exposed female mice, but all control
animals, as well as exposed male and female rats
and male mice, exhibited normal behavior. The
hyperactivity was most intense at the start of
each exposure day and was characterized by the
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animals’ running and climbing about the cages.
The activity continued throughout most of the
exposure period, with intervals of rest and ap-
parent fatigue gradually increasing until the
end of the exposure period. After the daily expo-
sure period was concluded, the behavior of the
exposed females was similar to that of controls.
The etiology of this hyperactivity is unknown.
In spite of the increased activity, mean body
weights of exposed female mice were generally
similar to those of controls throughout the study.

A highly significant incidence (86%) of uterine
carcinomas of endometrial origin, clearly asso-
ciated with chloroethane exposure, was observed
in exposed female mice. Although one control fe-
male mouse did have a carcinoma of the uterus,
the carcinoma was not considered to be of endo-
metrial origin and was morphologically different
from those occurring in exposed mice. The tu-
mors in exposed females were highly malignant
and invaded the myometrium of the uterus; 34
metastasized to a wide variety of organs. Adeno-
mas, carcinomas, and squamous cell carcinomas
of the uterus were observed in female mice ex-
posed by inhalation to the structurally related
bromoethane at concentrations of 100, 200, or
400 ppm (4/50; 5/47; 27/48) for 2 years but not in
control mice (NTP, 1989). Although not statis-
tically significant, uterine adenocarcinomas did
occur in female mice administered time-
weighted-average doses of 148 mg/kg or 299
mg/kg 1,2-dichloroethane per day by gavage for
78 weeks (3/49; 4/47) (NCI, 1978a). In addition,
uterine endometrial stromal sarcomas and pol-
yps were observed in low dose and high dose fe-
male mice; the incidence of stromal sarcomas
and polyps when combined was significantly dif-
ferent from that in controls. However, uterine
carcinomas were not observed in female mice in
long-term studies with a number of chloroeth-
anes--1,1-dichloroethane (NCI, 1978b), 1,1,1-
trichloroethane (NCI, 1977), 1,1,2-trichloroeth-
ane (NCI, 1978¢), 1,1,1,2-tetrachloroethane
(NTP, 1983a), 1,1,2,2-tetrachloroethane (NCI,
1978d), pentachlorocethane (NTP, 1983b), and
hexachloroethane (NCI, 1978e).

The incidence of hepatocellular carcinomas in fe-
male mice exposed to chloroethane was signifi-
cantly greater than that in controls (control,
3/49; exposed, 7/48). Another exposed female
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had a hepatocellular adenoma. The incidence of
hepatocellular adenomas or carcinomas (com-
bined) in exposed female mice (17%) is greater
than the historical incidence in chamber con-
trols from the study laboratory (29/347, 8%) or in
untreated control female mice from NTP studies
(184/2,032, 9%). The one adenoma reported in
an exposed female mouse was observed on day
590. It is possible that if survival of exposed fe-
males had not been reduced as a result of chloro-
ethane-induced uterine carcinomas, the inci-
dence of hepatocellular neoplasms might have
been greater. Increased incidences of these neo-
plasms did not occur, however, in male or female
rats exposed to chloroethane. Chemical-related
hepatocellular carcinomas have been observed
in other long-term NCI/NTP chloroethane stud-
ies--1,1,1-trichloroethane (NCI, 1977), 1,1,2-tri-
chloroethane (NCI, 1978¢), 1,1,1,2-tetrachloro-
ethane (NTP, 1983a), 1,1,2,2-tetrachloroethane
(NCI, 1978d), pentachloroethane (NTP, 1983b),
and hexachloroethane (NCI, 1978e).

The incidence of alveolar/bronchiolar neoplasms
of the lung in exposed male mice was signifi-
cantly greater than that in controls (adenomas:
control, 3/50; exposed, 8/48; adenomas or carci-
nomas, combined: 5/50; 10/48). Although these
neoplasms are relatively common in male mice
(historical incidence in chamber controls:
75/348, 22%), the potential expression of alveo-
lar/bronchiolar neoplasms in exposed male mice
was probably reduced by the poor survival of ex-
posed animals. This is supported by the fact that
adenomas in exposed mice were detected as
early as day 409, whereas adenomas or carcino-
mas in control mice were not observed until day
700.

One would expect that in an inhalation study
the respiratory tract would be a likely target.
However, the association of exposure to chloro-
ethane with the incidence of alveolar/bronchio-
lar neoplasms is not clear, especially since there
were no supporting nonneoplastic lesions in the
lungs of exposed mice and no neoplasms were
seen in exposed female mice or rats. The re-
mainder of the respiratory tract, including the
nasal cavity, was unaffected by chloroethane ex-
posure as well. In several 2-year inhalation and
long-term gavage studies with structurally
related compounds, neoplasms of the lung have



IV. DISCUSSION AND CONCLUSIONS

been reported. Inhalation exposure of male mice
to bromoethane for 2 years produced increased
incidences of alveolar/bronchiolar adenomas or
carcinomas (combined) (control, 7/50; 100 ppm,
6/50; 200 ppm, 12/50; 400 ppm, 15/50) (NTP,
1989). Neoplasms of the nasal cavity and upper
respiratory tract were not observed in bromoeth-
ane-exposed male mice. Alveolar/bronchiolar
neoplasms were reported for female F344/N rats
exposed by inhalation to 40 ppm 1,2-dibromo-
ethane (NTP, 1982) and for male and female
B6C3F | mice exposed to 10 or 40 ppm 1,2-dibro-
moethane. Neoplasms of the nasal cavity were
observed in male and female rats exposed to 10
and 40 ppm 1,2-dibromoethane and in female
mice exposed to 40 ppm but not in male mice.
Lung neoplasms were significantly increased in
male B6C3F; mice dosed with 1,2-dichloroeth-
ane by gavage at 195 mg/kg per day and in fe-
male B6C3F; mice dosed with 1,2-dichloroeth-
ane by gavage at 299 mg/kg per day (NCI,
1978a). Long-term gavage administration of
1,1-dichloroethane did not result in alveolar/
bronchiolar neoplasms (NCI, 1978b).

Genetic Toxicology

Chloroethane is mutagenic in Salmonella both
in the absence and presence of exogenous meta-
bolic activation. Chloroethane’s S9-independent
mutagenicity is consistent with the activity of
an alkylating agent. This activity was observed
primarily in the base substitution strains (e.g.,
TA100 and TA1535) and, because of the
volatility of the chemical, only when the test was
conducted in desiccators. The above data and
the chemical structure of chloroethane suggest a
potential for carcinogenic activity that may oc-
cur at, but not be limited to, the site of initial

contact. The skin, which was the site of malig-
nant and benign epithelial neoplasms in male
rats, and the lung, where there was an increase
of alveolar/bronchiolar neoplasms in male mice,
are both initial contact sites in these inhalation
studies.

Audit

The experimental and tabulated data for the
NTP Technical Report on chloroethane were ex-
amined for accuracy, consistency, completeness,
and compliance with Good Laboratory Practice
regulations. As summarized in Appendix G, the
audit revealed no major problems with the con-
duct of the studies or with collection and docu-
mentation of the experimental data. No dis-
crepancies were found that influenced the final
interpretation of the results of these studies.

Conclusions

Under the conditions of these 2-year inhalation
studies, there was equivocal evidence of carcino-
genic activity* of chloroethane for male F344/N
rats, as indicated by benign and malignant epi-
thelial neoplasms of the skin. For female
F344/N rats, there was equivocal evidence of car-
cinogenic activity, as indicated by three uncom-
mon malignant astrocytomas of the brain in the
exposed group. The study in male B6C3F; mice
was considered to be an inadequate study of car-
cinogenicity because of reduced survival in the
exposed group. However, there was an increased
incidence of alveolar/bronchiolar neoplasms of
the lung. There was clear evidence of carcino-
genic activity for female B6C3F; mice, as indi-
cated by carcinomas of the uterus. A marginally
increased incidence of hepatocellular neoplasms
was observed in the exposed group.

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 6.
A summary of the Peer Review comments and the public discussion on this Technical Report appears on page 9.
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM

Intestine large, colon (50) 45)
Mesothelioma malignant, metastatic, testes 1 (2%)

Liver (50) (50)
Hepatocellular carcinoma 1 (2%)

Leukemia mononuclear 31 (62%) 34 (68%)
Lymphoma malignant histiocytic 1 (2%)

Mesothelioma malignant, metastatic, testes 1 (2%)
Neoplastic nodule, multiple 1 (2%)

Mesentery *(50) *(50)
Mesothelioma malignant, metastatic, testes 1 (2%) 1 (2%)

Pancreas (50) 49
Leukemia mononuclear 4 (8%) 7 (14%)
Mesothelioma malignant 1 (2%)

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

Stomach (50) (50
Leukemia mononuclear 1 (2%)

Stomach, forestomach (48) (49)
Papilloma squamous 1 (2%)

Serosa, mesothelioma malignant, metastatic,
testes 2 (4%)
CARDIOVASCULAR SYSTEM

Heart (50) (50)
Leukemia mononuclear 12 (24%) 14 (28%)
Schwannoma, NOS 1 (2%)

ENDOCRINE SYSTEM

Adrenal gland (50) (50}
Leukemia mononuclear 1 (2%)
Mesothelioma malignant, metastatic, testes 1 (2%)

Adrenal gland, cortex (50) (50)
Adenoma 1 (2%)

Leukemia mononuclear 14 (28%) 14 (28%)
Lymphoma malignant histiocytic 1 (2%)

Adrenal gland, medulla (36) (48)
Leukemia mononuclear 8 (22%) 10 (21%)
Pheochromocytoma malignant 1 2%)
Pheochromocytoma benign 7 (19%) 2 (4%)
Bilateral, pheochromocytoma benign 1 (3%) 7 (15%)

Islets, pancreatic (48) (48)
Adenoma 6 (13%) 2 (4%)
Adenoma, multiple 1 (2%)

Parathyroid gland 3D (41)
Adenoma 1 (3%)

Pituitary gland (49) (50)
Leukemia mononuclear 7 (14%) 6 (12%)
Pars distalis, adenoma 31 (63%) 25 (50%)
Pars distalis, carcinoma 1 (2%)

Pars distalis, leukemia mononuclear 3 (6%) 1 (2%)
Pars intermedia, adenoma 1 (2%)
Thyroid gland (49) (47)
C-cell, adenoma 6 (12%) 1 (2%)
C-cell, adenoma, multiple 1 (2%)
C-cell, carcinoma 2 (4%)
Follicular cell, carcinoma 2 (4%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
GENERAL BODY SYSTEM

Tissue, NOS *(50) *(50)
Chordoma 1 (2%)
Leukemia mononuclear 1 (2%)
Sarcoma 1 (2%)

GENITAL SYSTEM

Preputial gland 47 (45)
Adenoma 1 (2%) 1 (2%)
Carcinoma 1 (2%) 2 (4%)

Prostate (50) (48)
Sarcoma, metastatic, uncertain primary site 1 (2%)

Seminal vesicle *(50) *(50)
Sarcoma, metastatic, uncertain primary site 1 (2%)

Testes (50) (50)
Leukemia mononuclear 4 (8%) 2 (4%)
Mesothelioma malignant 1 (2%)

Bilateral, interstitial cell, adenoma 19 (38%) 8 (16%)

Interstitial cell, adenoma 10 (20%) 17 (34%)

Tunic, mesothelioma malignant 3 (6%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (48)
Leukemia mononuclear 2 (4%) 7 (15%)
Lymphoma malignant histiocytic 1 (2%)

Lymph node (49) (50)
Sarcoma, metastatic, uncertain primary site 1 (2%)
Mesenteric, leukemia mononuclear 2 (4%) 1 (2%)
Pancreatic, leukemia mononuclear 1 2%)

Renal, leukemia mononuclear 3 (6%)

Lymph node, bronchial (42) (48)
Leukemia mononuclear 15 (36%) 12 (25%)

Lymph node, mandibular (45) (38)
Leukemia mononuclear 14 (31%) 8 (21%)

Spleen (50) (50)
Hemangioma 1 (2%)

Leukemia mononuclear 30 (60%) 35 (70%)
Mesothelioma malignant 1 2%
Mesothelioma malignant, metastatic, testes 1 (2%)

Thymus (39) (41
Leukemia mononuclear 3 (8%) 2 (5%)

INTEGUMENTARY SYSTEM

Mammary gland (13 (14)
Fibroadenoma 1 (8%)

Skin (49) (46)

Basal cell carcinoma 3 (T%)
Keratoacanthoma 4 (8%) 2 (4%)
Squamous cell carcinoma 1 (2%)
Trichoepithelioma 1 (2%)
Lip, squamous cell carcinoma 1 (2%)
Sebaceous gland, adenoma 1 (2%)
Subcutaneous tissue, fibroma 1 (2%) 2 4%)
Subcutaneous tissue, fibrous histiocytoma 1 (2%)
Subcutaneous tissue, lipoma 1 (2%)
Subcutaneous tissue, neurofibrosarcoma 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
MUSCULOSKELETAL SYSTEM
None
NERVOUS SYSTEM
Brain (50) (50)
Astrocytoma malignant 1 (2%)
Granular cell tumor malignant 1 (2%)
Leukemia mononuclear 2 (4%) 4 (8%)
Oligodendroglioma benign 1 (2%)
Oligodendroglioma malignant 1 2%
RESPIRATORY SYSTEM
Larynx 49 (44)
Leukemia mononuclear 1 (2%)
Lung (500 (50)
Leukemia mononuclear 24 (48%) 27 (54%)
Sarcoma, metastatic 1 (2%)
Squamous cell carcinoma 1 (2%)
Mediastinum, mesothelioma benign 1 (2%)
Nose (50) (49)
Leukemia mononuclear 6 (12%) 4 (8%)
SPECIAL SENSES SYSTEM
Zymbal gland *(50) *(50)
Carcinoma 1 (2%)
URINARY SYSTEM
Kidney (50) (50)
Leukemia mononuclear 12 (24%) 14 (28%)
Lipoma, moderate 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Renal tubule, carcinoma 1 (2%)
Urinary bladder (50) 49
Leukemia mononuclear 1 (2%) 4 (8%)
Mesothelioma malignant, metastatic, testes 1 2% 1 (2%)
Sarcoma, metastatic, uncertain primary site 1 (2%)
SYSTEMIC LESIONS
Multiple organs *(50) *(50)
Leukemia mononuclear 33 (66%) 36 (712%)
Mesothelioma malignant 2 (4%) 3 (6%)
Lymphoma malignant histiocytic 1 (2%)
Hemangioma 1 (2%)
Mesothelioma benign 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50
Moribund sacrifice 28 33
Terminal sacrifice 16 8
Natural death 6 9
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
TUMOR SUMMARY
Total animals with primary neoplasms ** 49 48
Total primary neoplasms 142 127
Total animals with benign neoplasms 46 44
Total benign neoplasms 95 73
Total animals with malignant neoplasms 39 40
Total malignant neoplasms 46 54
Total animals with secondary neoplasms *** 1 3
Total secondary neoplasms 4 13
Total animals with malignant neoplasms--
uncertain primary site 1
Total animals with neoplasms--
uncertain benign or malignant
Total uncertain neoplasms 1

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically.
** Primary tumors: all tumors except secondary tumors
*** Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: CHAMBER CONTROL
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Esophagus
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Intestine large, colon

Intestine large, rectum

Intestine small

Intestine small, duodenum

Intestine small, ileum

Intestine small, jejunum

Liver
Hepatocellular carcinoma
Leukemia mononuclear
Lymphoma malignant histiocvtic

Mesentery
Mesothelioma malignant, metastatic,

testes

Pancreas
Leukemia mononuclear
Mesothelioma malignant
Mesothelioma malignant, metastatic,

testes

Pharynx

Salivary glands

Stomagx

Stomach, forestomach
Papilloma squamous

Stomach, glandular

Tooth

CARDIOVASCULAR SYSTEM ——
Heart

Leukemia mononuclear

Schwannoma, NOS

ENDOCRINE SYSTEM —
Adrenal gland
Mesothelioma malignant, metastatic,
testes
Adrenal gland, cortex
Adenoma
Leukemia mononuciear
Lymphoma malignant histiocytic
Adrenal gland, medulla
Leukemia mononuclear
Pheochromocytoma benign
Bilateral, pheochromocytoma benign
Islets, pancreatic
Adenoma
Parathyroid gland
Adenoma
Pituitary gland
Leukemia mononuclear
Pars distalis, adenoma
Pars distalis, carcinoma
Parsdistalis, leukemia mononuclear
Pars intermedia, adenoma
Thyroid gland
C-cell, adenoma
C-cell, adenoma, multiple
C-cell, carcinoma
Follicular cell, carcinoma
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M: Missing
A:  Autolysis precludes examination
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Incidence of listed morphology




TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CHAMBER CONTROL

(Continued)
WEEKS ON 6 ¢ o 1 1 1 r 1 11111 1111 1 111 1 1 1 1
STUDY 9 9 9 0 0 0 0 0 0 0 0 0 0 06 0o 0 0 0 0 0 ¢ 0 0 0 0
8 9 ¢ 0 0 60 ¢ 3 3 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS 0 3 4 0 0 0 I 2 2 0 0 [ I 2 2 2 2 2 3 3 3 3 3 4 4 |TISSUES
ID 5 5 4 2 4 8 9 9 5 3 7 3 8 0 1 2 6 & 1L 38 4 7 9 2 8 |TUMORS
$ ¢+ 1 11 11111111 11 1 1 1 1 1 1 L 1 1 1
ALIMENTARY SYSTEM
Esophagus + 4+ 4+ o+ F o+ A+ 4+ + 4+ o+ x o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+t 48
Intestine large + 4+ 4+ + + o+ F o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+t 50
Intestine large, cecum + 4+ 4+ o+ F o+ o+ A+ o+ o+ o+ o+ o+t o+ o+ 4+ o+ o+ o+ + o+ F 49
Intestine large, colon B S e T S R T S O S T R N 50
Intestine large, rectum + 4+ + + 4+ + 4+ + + M + 4+ + + + + o+ F+ + + M o+ o+ o+ o+ 47
Intestine small e T ST S e S e T e A T R S S 50
Intestine small, duodenum B T S S S S T S S 48
Intestine small, ileum + + + M+ M + o+ + + 4+ o+ o+ o+ o+ F o+ o+ +F F o+ o+ o+t 46
Intestine small, yejunum + 4+ 4+ + + + M + + 4+ o+ 4+ o+ o+ o+ e r o+ o+t o+ o+ 47
Liver + F 4+ 4+ 4+ o+ F o+ +F O+ O+ o+ 4+ T+ o+ 50
Hepatocellular carcinoma L
Leukemia mononuclear X X X X X X X X X X X X X X X X 31
Lymphoma malignant histiocytic 1
Mesentery 1
Mesothelioma malignant, metastatic,
testes L
Panecreas e T T S S S S S R S 50
Leukemia mononuclear X X 4
Mesothelioma malignant X 1
Mesothelioma malignant, metastatic,
testes 1
Pharynx + 2
Salivari glands + o+ + o+ 4+ o+ 4+ o+ 4+ o+ o+ 4+ o+ o+t F F o+ F 50
Stomac + + o+ + o+ 4+ 4+ o+ 4+ + o+ o+ 4+ o+ o+ o+ s s+t 80
Stomach, forestomach B T T T S S S S S S S e o 48
Papilloma squamous X L
Stomach, glandular + 4+ 4+ 4+ 4+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ 4 50
Tooth + + 3
Heart B T e e 50
Leukemia mononuclear X X X X X 12
Schwannoma, NOS X 1
ENDOCRINE SYSTEM
Adrenal gland P T T T S TS S S S S S I S S T 50
Mesothelioma malignant, metastatic,
testes L
Adrenal gland, cortex + + + 4+ + 4+ 4+ 4+ + A o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ F ot 50
Adenoma X L
Leukemia mononuclear X X X X X 14
Lymphoma malignant histiocytic L
Adrenal gland, meduilla + M + + MM + + + + + + + + 4+ + + + M + + M M + + 36
Leukemia mononuclear X X X X 8
Pheochromocytoma benign X X X X X 7
Bilateral, pheochromocytoma benign X 1
Islets, pancreatic + + + + 4+ + + + + o+ o+ + M+ o+ o+ + o+ + o+ 4+ 48
Adenoma X X X 6
Parathyroid gland + + + MMM + M + MMM + + M+ + M+ + + + + M + 31
Adenoma 1
Pituitary gland + o+ o+ o+ o+ 4 + 0+ o+ 4+ M o+ o+ o+ o+ o+ o+ 49
Leukemia mononuclear X X X 7
Pars distalis, adenoma X X X X X X X X X X X X X X X 31
Pars distalis, carcinoma X 1
Pars distalis, leukemia mononuciear 3
Pars intermedia, adenoma L
Thyroid gland + + + + + M + 4+ + 4+ + 4+ + 4+ o+ o+ 4+ 4+ 4+ o+ o+ o+ o+ o+ 49
C-cell, adenoma X X X X X 6
C-cell, adenoma, muitiple 1
C.cell, carcinoma X 2
Follicular cell, carcinoma X X 2
Tissue, NOS + 1
GENITAL SYSTEM
Epididymis + + M + +# + + + + + MMM + + + + I M + MM + M + 37
Preputial gland F o+ + 4+ + o+ o+ o+ o+ o+ 4+ o+ o+ + 4+ o+ o+ 4+ + o+ o+t 47
Adenoma X 1
Carcinoma X 1
Prostate B T T S S S S S U RN N N N S S 50
Seminal vesicle + + + o+ 7
Testes + 0+ + 4+ + o+ 4+ A+ 4+ o+ o+ o+ o+ 4+t 50
Leukemia mononuclear X X 4
Mesothelioma malignant L
Bilateral, interstitial cell, adenoma X X X X X X X X X X X 19
Interstitial cell, adenoma X X X X X X 10
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CHAMBER CONTROL
(Continued)
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HEMATOPOIETIC SYSTEM
Bone marrow
Leukemia mononuclear
Lymphoma malignant histiocytic
Lymph node
esenteric, leukemia mononuclear
Pancreatic, leukemia mononuclear
Renal, ieukemia mononuclear
Lymph node, bronchial
Leukemia mononuclear
Lymph node, mandibular
Leukemia mononuclear
Spleen
Hemangioma
Leukemia mononuclear
Mesothelioma malignant
Thymus
Leukemia mononuclear
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Mammary gland
Fibroadenoma

Skin
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Subcutaneous tissue, fibroma
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NERVOUS SYSTEM

Brain
Granular cell tumor malignant
Leukemia mononuclear
Oligodendroglioma malignant
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RESPTRATORY SYSTEM
Larynx
Lung
Leukemia mononuclear
Mediastinum. mesothelioma benign
Nose
Leukemia mononuclear
Trachea
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Ear

Eye
Zymbal gland
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URINARY SYSTEM
Kidney
Leukemia mononuclear
Lipoma, moderate
Lymphoma malignant histiocytic
Urethra
Urinary bladder
Leukemia mononuclear
Mesothelioma malignant, metastatic,
testes
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CHAMBER CONTROL

(Continued)
WEEKS ON ¢ o o 1 1 1 1t 1 I 1 1 1 1 1 1111 1 1 1 1 1 11
STUDY 9 9 9 0 0 0 0 0 0 0 0 0 00 0 OO0OO0GO O 0 0 0 00
8 9 9 0 0 00 3 3 5555555 5 5 5 5 5 5 5 55
TOTAL:
CARCASS 03 4 0 0 0 2 2 0 0 I T 2 2 2 2 97 3 3 3 3 3 4 ¢ |TISSUES
D 5 5 4 2 4 8 9 9 5 3 7 3 8 0 1 2 6 8 1 3 4 7 9 2 8 ITUMORS
$i 1 1111111t 11 1 111 1 1 1 11 1 1 i 11
Bone marrow + 0+ 4+ o+ + 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ 4+ F 4+t F o+ 4+ 4+t 50
Leukemia mononuclear 2
Lymphoma malignant histiocytic L
Lymph node L S R T S SR S S S N S S S S R R N R N . 49
esanteric, leukemia mononuclear 2
Pancreatic, leukemia mononuclear 1
Renal, leukemia mononuclear 3
Lymph node, bronchial + + 4+ + + M + + + + M + + + 4+ 4+ + + M + + &+ M + + 42
emia mononuclear X X X X X X X X 15
Lymph node, mandibular L T R S T R S S R T S R S I SR S 45
Leukemia mononuclear X X X X X X X X 14
Spleen L S T A S e S R R S R N S S i S S N S S S 50
Hemangioma X 1
Leukemia mononuclear X X X X X X X X X X X X X X X X X 30
Mesothelioma malignant X 1
Thymus + + + + M + + + + + + M + M+ + + M + + + + + MM 39
Leukemia mononuclear X 3
Mammary gland MMMMMMMMS+ + + M MMMMMMMMM+ M + + 13
Fibroadenoma !
kin + + + + M + + + 4+ F o+ o+ o+ A+ 4+ o+ o+ o+ A+ o+ o+ 49
Keratoacanthoma X X X 4
Subcutaneous tissue, fibroma 1
MUSCULOSKELETAL SYSTEM
Bone + + + + 4+ + + + + 4+ + + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
NERVOUS SYSTEM
Brain + + + 4+ + + + + + + + + + + + + + + + + + o+ o+ o+ O+ 50
Granular cell tumor malignant X 1
Leukemia mononuclear 2
Oligodendroglioma malignant 1
RESPIRATORY SYSTEM
Larynx + 4+ 4+ 4+ o+ 4+ + o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ o+ 49
Lung + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ 4+ o+ 4+ o+ o+ o+ 4 50
Leukemia mononuclear X X X X X X X X X X X 24
Mediastinum, mesothelioma benign X 1
Nose + + + + o+ 4+ + 4+ o+ o+ o+ 4+ o+ o+ o+ 4+ 50
Leukemia mononuclear X X 6
Trachea + + + + + + o+ o+ o+ o+ F o+ o+ o+ o+ 4+ o+ o+ 50
SPECIAL SENGSES SYSTEM
Ear M 1
Eye + i
Zymbal gland 1
Carcinoma 1
URINARY SYSTEM
Kidney I T T T T T S S S e 50
Leukemia mononuclear X X X X X X 12
Lipoma, moderate 1
Lymphoma malignant histiocytic L
Urethra 1
Urinary bladder + + + + + o+ + o+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 30
Leukemia mononuclear 1
Mesothelioma malignant, metastatic,
testes 1
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: 15,000 ppm

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
Intestine large
Intestine large, cecum
Intestins large, colon
Mesothelioma malignant, metastatic,
testes
Intestine large, rectum
Intestine small
Intestine smail, duedenum
Intestine small, ileum
Intestine small, jejunum
Liver
Leukemia mononuclear
Mesothelioma malignant, metastatic,
testes
Neoplastic nodule, multiple
Mesentery
Mesothelioma malignant, metastatic,
testes
Pancreas
Leukemia mononuclear
Mesothelioma malignaat, metastatic,
testes
Pharynx
Salivary glands
Stomax
Leukemia mononuclear
Stomach, forestomach
Serosa, mesothelioma malignant,
metastatic, testes
Stomach, glandular
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TARDIOVASCULAR SYSTEM
Heart
Leukemia mononuclear
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=
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4+

ENDOCRINE SYSTEM
Adrenal gland
Leukemia mononuclear
Adrenal gland, cortex
Leukemia mononuclear
Adrenal gland, medulla
Leukemia mononuclear
Pheochromocytoma malignant
Pheochromocytoma benign
Bilateral, pheochromocytoma benign
Islets, pancreatic
Adenoma
Adenoma, multiple
Parathyroid glan
Pituitary gland
Leukemia mononuclear
Pars distalis, adenoma
Pars distalis, leukemia mononuclear
Thyroid gland
C-cell, adenoma

Tissue, NOS
Chordoma
Leukemia mononuclear
Sarcoma
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GENITAL SYSTEM
Epididymis
Penis
Preputial gland
Adenoma
Carcinoma
Prostate
Sapcoma, metastatic, uncertain primary
site
Seminal vesicle
Sarcoma, metastatic, uncertain primary
site
Testes
Leukemia mononuclear
Bilateral, interstitial cell, adenoma
Interstitial cell, adenoma
Tunric, mesothelioma malignant
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 15,000 ppm

(Continued)
WEEKS ON 0 0 0 0 0 11 1 1 T 1 1 1 1T 1 1 1 1 1 1 I 1 1 LT 1
STUDY 9 9 9 9 9 0 0 0 06 0 0 ¢ 06 0 0 0 0 0 0 0 0 0 0 0 0
5 6 7 7 9 0 1 1 1 1 2 2 2 3 3 4 4 5 5 5 5 5 5 55
TOTAL:
1T 1T 1T T 1T 17 1T T T 1T T 11T 1 T T T 11T 1T T T T 1 [TISSUES
CARCASS 1 ¢ 3 4 1L 2 1 3 2 2 0 4 2 6 3 2 2 0 0 0 1 1 3 3 3 |TUMORS
D ¢ 3 1 1 3 9 5 9 5 8 8 2 3 6 9 1 6 t 5 7 1 2 3 4 5
$ 11111111111t 111 1 1 1 1 1 1t 1 1 1
ALIMERNTARY SYSTEM
Esophagus + + + + + + 4+ + o+ + o+ 4+ o+ o+t + + M+ o+ + o+ o+ o+ 4 43
Intestine large + + + + + + + + o+ o+ o+ 4+ + + A+ 4+ + + + + + 4+ o+ 47
Intestine large, cecum + + 4+ 4+ 4+ 4+ + + A 4+ 4+ M + + A + 4+ + + + + + + + 45
Intestine large, colon + 4+ + 4+ + + + + A+ o+ 4+ + + A + + + + 4+ + + + 4+ 435
Mesothelioma malignant, metastatic,
testes X 1
Intestine large, rectum + + + + + + + + + M O+ o+ + + A + + 4+ + + + 4+ 4+ + 43
Intestine small + + + o+ + o+ o+ o+ o+ o+ 4+ o+ + A+ o+ o+ o+ o+ o+ 49
Intestine small, duodenum + o+ 4+ + + o+ + + + 4+ o+ 4+ + + + A M+ o+ 4+ o+ + + o+ o+ 48
Intestine small, ileum + 4+ 4+ + + M+ M+ + + MMM+ A + + + + 4+ + + + + 40
Intestine small, jejunum + + + 4+ + + + + A+ M+ + + 4+ A + 4+ + + 4+ + + + o+ 45
Liver R T . T . T S T S R N T N R R S S S50
Leukemia mononuclear X X X X X x X X X X X X X X X X X X X X X 34
Mesothelioma malignant, metastatic,
testes X 1
Neoplastic nodule, multiple X 1
Mesentery + 1
Mesothelioma malignant, metastatic,
testes X 1
Pancreas + o+ + + o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ A+ o+ o+t 49
Leukemia mononuclear X X X X X 7
Mesothelioma malignant, metastatic,
testes X 1
Pharynx + 1
Salivary glands + 4+ + + 4+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4 50
Stomax + 4+ + + + 4+ o+ o+ o+ o+ 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear 1
Stomach, forestomach + 4+ + o+ + 4+ o+ o+ 4+ o+ 4+ F 4+ 4+ o+ F O+ o+ A+ o+ o+ o+ o+ 49
Serosa, mesothelioma malignant,
metastatic, testes X 2
Stomach, glandular S T S A S T S T R I S S S S S O T R 50
Heart L A S T S T N SN T TR T S AT S S S S A N S R S S S S 50
Leukemia mononuclear X X X X X X 14
Adrenal gland + + + + 4+ o+ o+ 4+ o+ + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear X 1
Adrenal gland, cortex + + + + + + o+ 4+ o+ 4+ o+ o+ o+ o+ o+ + + + 4+ + + o+ o+ o+ S50
Leukemia mononuclear X X X X X X X X X 14
Adrenal gland, medulla + O+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ + 4+ + + + + + M 48
Leukemia mononuclear X X X X X X X 10
Pheochromocytoma malignant 1
Pheochromocytoma benign 2
Bilateral, pheochromocytoma benign X X X X X X 7
Islets, pancreatic + + + + + 4+ + + + + + + + + + A 0+ + + o+ + o+ o+ 48
Adenoma X X 2
Adenoma, multiple X 1
Parathyroid glan + + + 4+ + + 4+ 4+ + + + M + 4+ 4+ + 4+ + + + + + 4+ o+ 4+ 41
Pituitary giand + 4+ + + 4+ + + 4+ + + + + + + + + + 4+ o+ 4+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear X X X X 6
Pars distalis, adenoma X X X X X X X X X X X X X 25
Pars distalis, leukemia mononuclear )
Thyroid gland + o+ + + 4+ o+ o+ o+ 4+ o+ + o+ o+ o+ o+ A+ o+ o+ 4 47
C-cell, adenoma X 1
Tissue, NOS + + 4
Chordema X 1
Leukemia mononuclear 1
Sarcoma 1
GENITAL SYSTEM
Epididymis + + + + + + + I + + + + + + + 4+ + + M + M + MM + 42
Penis + 1
Preputial gland + o+ 4+ o+ + + + 4+ 4+ o+ o+ o+ + 4+ M + + + + + M 45
Adenoma X 1
Carcinoma X 2
Prostate + o+ o+ 4+ o+ o+ + o+ o+ o+ 4+ + 4+ 4+ A A+ o+ o+ o+ o+ 4+ 48
Sarcoma, metastatic, uncertain primary
site 1
Seminal vesicle + + 8
Sarcoma, metastatic, uncertain primary L
site
Testes + + + 4+ + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 + + + + 50
Leukemia mononuclear X X 2
Bilateral, interstitial cell, adenoma X X X X X 8
Interstitial cell, adenoma X X X X X X X X 17
Tunic, mesothelioma malignant 3
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 15,000 ppm

(Continued)
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HEMATOPOIETIC SYSTEM
Blood

Bone marrow
Leukemia mononuclear
Lymph node
Sarcoma, matastatic, uncertain primary
site
Mesenteric, leukemia mononuclear
Lymph node, bronchial
Leukemia mononuclear
Lymph node, mandibular
Leukemia mononuclear
Spleen
Leukemia mononuclear
Mesothelioma malignant, metastatic,
testes
Thymus
Leukemia mononuclear
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INTEGUMENTARY SYSTEM
Mammary glan
kin
Basal cell carcinoma
Keratoacanthoma
Squamous cell carcinoma
Trichoepithelioma
Lip, squamous ¢ell carcinoma
Se%aceous gland, adenoma
Subcutaneous tissue, fibroma
Subcutaneous tissue, fibrous
histiocytoma
Subcutaneous tissue, lipoma
Subcutaneous tissue, neurofibrosarcoma
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MUSCULOSKELETAL SYSTEM
Bone

NERVOUS SYSTEM
Brain
Astrocytoma malignant
Leukemia mononuclear
Oligodendroglioma benign
Spinal cord

RESPIRATORY SYSTEM
Larynx

Leukemia mononuclear
Lung

Leukemia mononuclear

Sarcoma, metastatic

Squamous cell carcinoma
Nose

Leukemia mononuclear
Trachea
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SPECTAL SENSES SYSTEM
Eye

URINARY SYSTEM
Kidney
Leukemia mononuclear
Renal tubule, carcinoma
Urinary bladder
Leukemia mononuclear
Mesothelioma malignant, metastatic,
testes
Sarcoma, metastatic, uncertain primary
site
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 15,000 ppm

(Continued)
WEEKS ON 00 0 0 0 1 11 1 1 1 1711 11 1 111 1T1TT1TT11
STUDY 9 9 9 9 9 0 0 06 0 0 0 0 0 0 OO0 O0CO0OOCO0OO0O 0O O0 0 O
s 6 Y 7 9 0 1 1 1 1 2 2 2 3 3 4 4 5 5 5 5 5 5 5 5
TOTAL:
T T 1T 1T 1T T 1T T 1T 1771 1T 17T TT 1T T 1T T T T 1T T 1 |(TISSUES
CARCASS 1 08 4 1 2 1 3 2 2 0 4 2 03 2 2 00 0 1 1 3 3 3 |TUMORS
ID ¢ 31 1 3 9 5 7 5 8 8 2 8 6 9 1 6 L 5 7 1 2 8 4 5
tr 11111111 1111111 1111 1 1 11 11
EMATOP! T TEM
Blood + + + 4
Bone marrow + 0+ + + o+ o+ 4+ + o+ o+ 4+ o+ o+ o+ A+ F o+ + 4+ 4 48
Leukemia mononuclear X X X X 7
Lymph node + + + + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ + + + + + + o+ o+ O+ 50
Sarcoma, metastatic, uncertain primary L
site
Mesenteric, leukemia mononuclear X L
Lymph node, bronchial + o+ + + + £+ o+ + + + + F + M+ M+ + + + + + + 48
Leukemia mononuclear X X X X X X X X 12
Lymph node, mandibular M + M + + 4+ + + + + + + + + 4+ + 4+ + + + + + + M + 38
Leukemia mononuciear X X X X X 8
Spleen + + + + + + + o+ + + 4+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ F 50
Leukemia mononuclear X X X X X X X X X X X X X X X X X X X X X 35
Mesothelioma malignant, metastatic,
testes X L
Thymus + + M + + + + + MM + M + + + + 1 + + MM + + + M 41
Leukemia mononuclear X 2
Mammary gland M+ MMMM+ MM+ MM+ M +MMMMM+ MMMM 14
Skin + + o+ o+ F + +F + o+ + + + + +F o+ o+ o+ o+ + ¢+ + M 46
Basal cell carcinoma X X X 3
Keratoacanthoma X X 2
Squamous cell carcinoma 1
Trichoepithelioma X H
Lie, squamous cell carcinoma X 1
S gland, ad X 1
Subcutaneous tissue, fibroma 2
Subcutaneous tissue, fibrous
histiocytoma X H
Subcutaneous tissue, lipoma X 1
Subcutaneous tissue, neurofibrosarcoma X 1
MUSCULOSKELETAL SYSTEM
Bone + o+ o+ + 0+ + o+ 4+ o+ o+ o+ o+t o+ o+ o+ o+ o+ 49
NERVOUS SYSTEM
Brain + o+ + + + o+ o+ o+ o+ o+ o+ o+ + o+ 4+ o+ o+ o+ + o+ 4+ o+ F 50
Astrocytoma malignant X !
Leukemia mononuclear X X 4
Oligodendroglioma benign 1
Spinal cord + 1
Larynx + + o+ + 4+ + 4+ + + 4+ 4+ o+ + + A o+ I + + + + + 44
Leukemia mononuclear X 1
Lung + + 4+ + + + o+ 4+ o+ F o+ 4+ o+ o+ + 4+ o+ + o+ o+ o+ o+t 30
Leukemia mononuciear X X X X X X X X X X X X X X X X 27
Sarcoma, matastatic 1
Squamous cell carcinoma X 1
ose + + + + + + + o+ + + + + + + + A o+ + o+ + o+ + o+ 49
Leukemia mononuclear X X X 4
Trachea + 0+ o+ 4+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ + + o+ o+ o+ o+ o+ 49
Eye + o+ + + + 7
Kidney S T T T T T T U O S SE S 50
Leukemia mononuciear X X X X X X X X X 14
Renal tubule, carcinoma X L
Urinary bladder + + + 4+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+t 49
Leukemia mononuclear X X X 4
Mesothelioma malignant, metastatic,
testes X 1
Sarcoma, metastatic, uncertain primary
site 1
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Adrenal Medulla: Pheochromocytoma
Overall Rates (a) 8/36 (22%) 9/48 (19%)
Adjusted Rates (b) 48.9% 56.2%
Terminal Rates (c) 6/13 (46%) 3/7(43%)
Day of First Observation 500 562
Life Table Test (d) P=0.175
Logistic Regression Test (d) P=0.589N
Fisher Exact Test (d) P=0.450N
Adrenal Medulla: Pheochromocytoma or Malignant Pheochromocytoma
Overall Rates (a) 8/36 (22%) 10/48 (21%)
Adjusted Rates (b) 48.9% 57.5%
Terminal Rates (c) 6/13 (46%) 3/7 (43%)
Day of First Observation 500 562
Life Table Test (d) P=0.119
Logistic Regression Test (d) P=0.549
Fisher Exact Test (d) P=0.543N
Preputial Gland: Adenoma or Carcinoma
Overall Rates (a) 2/47 (4%) 3/45 (T%)
Adjusted Rates (b) 10.3% 25.0%
Terminal Rates (c) 1/16 (6%) 1/6 (17%)
Day of First Observation 692 633
Life Table Test (d) P=0.284
Logistic Regression Test (d) P=0.394
Fisher Exact Test (d) P=0.479
Pancreatic Islets: Adenoma
Overall Rates (a) 6/48 (13%) 3/48 (6%)
Adjusted Rates (b) 26.2% 21.7%
Terminal Rates (c) 2/15(13%) 1/8 (13%)
Day of First Observation 570 701
Life Table Test (d) P=0411N
Logistic Regression Test (d) P=0.310N
Fisher Exact Test (d) P=0.243N
Pituitary Gland/Pars Distalis: Adenoma
Overall Rates (a) 31/49 (63%) 25/50 (50%)
Adjusted Rates (b) 83.3% 84.6%
Terminal Rates (c) 10/15 (67%) 5/8 (63%)
Day of First Observation 485 519
Life Table Test (d) P=0.457
Logistic Regression Test (d) P=0.158N
Fisher Exact Test (d) P=0.129N
Pituitary Gland/Pars Distalis: Adenoma or Carcinoma
Overall Rates (a) 32/49 (65%) 25/50 (50%)
Adjusted Rates (b) 86.7% 84.6%
Terminal Rates (¢) 11/15(73%) 5/8 (63%)
Day of First Observation 485 519
Life Table Test (d) P=0.498
Logistic Regression Test (d) P=0.116N
Fisher Exact Test (d) P=0.090N
Skin: Basal Cell Carcinoma
Overall Rates (a) 0/50 (0%) 3/50 (6%)
Adjusted Rates (b) 0.0% 25.6%
Terminal Rates (c) 0/16 (0%) 1/8 (13%)
Day of First Observation 678
Life Table Test (d) P=0.055
Logistic Regression Test (d) P=0.083
Fisher Exact Test (d) P=0.121
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION

STUDY OF CHLOROETHANE (Continued)

Chamber Control

15,000 ppm

Skin: Trichoepithelioma, Sebaceous Gland Adenoma, or Basal Cell Carcinoma

Overall Rates(a)

Adjusted Rates (b)
Terminal Rates (¢)

Day of First Observation
Life Table Test (d)

Logistic Regression Test (d)
Fisher Exact Test (d)

Skin: Keratoacanthoma
Overall Rates (a)
Adjusted Rates (b
Terminal Rates (c)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

Skin: Keratoacanthoma or Squamous Cell Carcinoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (¢)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

Subcutaneous Tissue: Fibroma or Neurofibrosarcoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (¢)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

Testis: Adenoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (¢)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

Thyroid Gland: C-Cell Adenoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (c)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

Thyroid Gland: C-Cell Adenoma or Carcinoma
Overall Rates (a)
Adjusted Rates (b)
Terminal Rates (c)
Day of First Observation
Life Table Test (d)
Logistic Regression Test (d)
Fisher Exact Test (d)

0/50 (0%)
0.0%
0/16 (0%)

4/50 (8%)
19.5%
2/16(13%)
682

4/50 (8%)
19.5%
2/16(13%)
682

1/50(2%)
2.2%
0/16 (0%)
526

29/50 (58%)
89.5%

13/16 (82%)
500

7/49 (14%)
33.4%
4/16(25%)
587

9/49 (18%)
40.8%
5/16 (31%)
587

5/50 (10%)
36.3%

1/8 (13%)
678
P=0.011
P=0.016
P=0.028

2/50 (4%)
15.0%

0/8 (0%)
678
P=0.531N
P=0.423N
P=0.339N

4/50 (8%)
21.4%
0/8 (0%)
577
P=0.481
P=0.578
P=0.643

3/50(6%)
9.3%

0/8 (0%)
552
P=0.288
P=0.366
P=0.309

25/50 (50%)
90.3%

6/8 (15%)
479
P=0.240
P=0.417N
P=0.274N

1/47(2%)
6.7%

0/8 (0%)
709
P=0.095N
P=0.051N
P=0.034N

1/47 (2%)
6.7%

0/8 (0%)
709
P=0.044N
P=0.017N
P=0.009N
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm

Hematopoietic System: Mononuclear Leukemia

Overall Rates (a) 33/50 (66%) 36/50(72%)
Adjusted Rates (b) 87.6% 96.9%
Terminal Rates (c) 12/16 (75%) 7/8 (88%)
Day of First Observation 517 437
Life Table Test (d) P=0.046
Logistic Regression Test (d) P=0.214
Fisher Exact Test (d) P=0.333
All Sites: Malignant Mesothelioma
Overall Rates (a) 2/50 (4%) 3/50 (6%)
Adjusted Rates (b) 9.3% 11.9%
Terminal Rates (c) 1/16 (6%) 0/8 (0%)
Day of First Observation 665 577
Life Table Test (d) P=0.390
Logistic Regression Test (d) P=0.485
Fisher Exact Test (d) P=0.500
All Sites: All Mesothelioma
Overall Rates (a) 3/50 (6%) 3/50(6%)
Adjusted Rates (b) 15.3% 11.9%
Terminal Rates (c) 2/16(12%) 0/8 (0%)
Day of First Observation 665 577
Life Table Test (d) P=0.509
Logistic Regression Test (d) P=0.633
Fisher Exact Test (d) P=0.661N

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the 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 logistic regression test regards these lesions as nonfatal. The Fisher exact test compares directly the overall inci-
dence rates. A lower incidence in the dosed group is indicated by (N).
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TABLE A4a. HISTORICAL INCIDENCE OF SKIN TUMORS IN MALE F344/N RATS RECEIVING NO

TREATMENT (a)

Study

No. Examined No. of Tumors

Diagnosis

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 50
Methyl methacrylate 50
Propylene 50
1,2-Epoxybutane 50
Dichloromethane 50
Tetrachloroethylene 50

Total 300

Benign

Malignant

Overall Historical Incidence for Untreated Controls in NTP Studies

Benign or malignant

Total 1,936

Benign
Malignant
Benign or malignant

0D GO r= = e ND = O N

17(5.7%)
2(0.7%)
19(6.3%)

72(3.7%)
28 (1.4%)
100(5.2%)

Keratoacanthoma
Keratoacanthoma
Papilloma, NOS

Keratoacanthoma
Keratoacanthoma
Papilloma, NOS
Trichoepithelioma
Sebaceous adenocarcinoma
Keratoacanthoma
Squamous cell papilloma
Squamous cell carcinoma

Range (b)
Low High
0/50 7/50
0/50 1/50
0/50 8/50

Squamous cell papilloma
Basal cell tumor
Trichoepithelioma
Adnexal adenoma
Sebaceous adenoma
Keratoacanthoma
Squamous cell carcinoma
Basal cell carcinoma

Range (b)
Low High
0/50 10/49
0/50 3/50
0/50 12/49

(a) Data as of April 29, 1987, for studies of at least 104 weeks

(b) Range is presented for groups of 35 or more animals.

81

Chloroethane, NTP TR 346



TABLE A4b. HISTORICAL INCIDENCE OF LEUKEMIA IN MALE F344/N RATS RECEIVING NO
TREATMENT (a)

Study Incidence in Controls

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 20/50
Methy! methacrylate 19/50
Propylene 16/50
1,2-Epoxybutane 25/50
Dichloromethane 34/50
Tetrachloroethylene 28/50
TOTAL 142/300 (47.3%)
SD (b) 13.31%
Range (c)
High 34/50
Low 16/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL 636/1,936 (32.9%)

SD (b) 14.62%
Range (¢)

High 36/50

Low 5/50

(a) Data as of April 29, 1987, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.
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TABLE A5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM

Intestine large, cecum (49) (45)
Parasite metazoan 8 (16%) 4 (9%)

Intestine large, colon (50) (45)
Parasite metazoan 5 (10%) 5 (11%)

Intestine large, rectum 47) (43)
Parasite metazoan 4 (9%) 5 (12%)
Serosa, inflammation, chronic 1 (2%) 1 2%)
Serosa, thrombus 1 (2%)

Liver (50) (50}
Angiectasis 1 (2%)
Basophilic focus 18 (36%) 7 (14%)
Clear cell focus 3 (6%) 2 (4%
Congestion 2 (4%)
Degeneration 2 (4%) 2 (4%)
Degeneration, cystic 3 6%) 9 (18%)
Degeneration, fatty 9 (18%) 5 (10%)
Fibrosis 1 (2%)

Hematopoietic cell proliferation 3 (6%)
Hemorrhage 1 (2%)

Hepatodiaphragmatic nodule 2 (4%) 2 (4%)
Inflammation, granulomatous, focal 6 (12%) 5 (10%)
Necrosis 7 (14%) 4 (8%)
Pigmentation 1 (2%)
Bile duct, hyperplasia 44 (88%) 34 (68%)
Hepatocyte, hyperplasia 3 (6%) 8 (16%)

Pancreas (50) 49)
Atrophy 24 (48%) 17 (35%)
Cytomegaly 2 (4%) 1 2%)
Inflammation ‘ 1 (2%)
Pigmentation, hemosiderin 1 (2%) 1 (2%)
Artery, intima, hyperplasia I 2%

Perivascular, inflammation 3 (6%)

Pharynx (2) ()
Inflammation, suppurative 1 (100%)
Palate, inflammation, chronic 2 (100%)

Salivary glands (50) (50)

Duct, hyperplasia 10 (20%) 15 (30%)
Duct, inflammation, suppurative 2 (4%) 1 (2%)

Stomach, forestomach (48) (49)
Hyperkeratosis 1 (2%)
Inflammation, chronic 2 (4%)

Inflammation, suppurative 3 (6%) 1 (2%)
Ulcer 4 (8%) 1 (2%)
Epithelium, hyperplasia 2 (4%) 2 (4%)
Serosa, inflammation, chronic 1 (2%)

Stomach, glandular (50) (50)
Erosion 3 (6%)
Hyperplasia, lymphoid 1 (2%)
Mineralization 2 (4%)
Epithelium, hyperplasia 1 (2%)
Serosa, inflammation, chronic 1 (2%)

Tooth 3
Gingiva, hyperplasia, pseudoepitheliomatous 1 (33%)

Peridontal tissue, inflammation, suppurative,
chronic 2 (67%)
Pulp, inflammation, suppurative 1 (33%)
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TABLE A5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
CARDIOVASCULAR SYSTEM

Heart (50 (50)
[nflammation, chronie 43 (86%) 46 (92%)
Artery, mineralization 1 (2%)
Atrium, thrombus 2 (4%) 2 (4%)
Perivascular, inflammation 1 2%

ENDOCRINE SYSTEM

Adrenal gland, cortex (50} (50)
Degeneration, fatty 23 (46%) 26 (52%)
Hematopoietic cell proliferation 2 (4%) 2 (4%
Hyperplasia 13 (26%) 6 (12%)
Hypertrophy 2 (4%)

Adrenal gland, medulla (36) (48)
Hematopoietic cell proliferation 1 (2%)
Hyperplasia 11 (31%) 16 (33%)

Islets, pancreatic (48) (48)
Hyperplasia 3 (6%) 4 (8%)

Parathyroid gland (31 (41)
Hyperplasia 3 (7%

Pituitary gland (49) (50
Pars distalis, cyst 1 (2%) 2 (4%)
Pars distalis, hemorrhage 1 (2%) 1 (2%)
Pars distalis, hyperplasia 10 (20%) 10 (20%)
Pars distalis, inflammation, suppurative 1 (2%)
Pars distalis, necrosis 1 (2%)

Pars distalis, pigmentation, hemosiderin 1 (2%)

Thyroid gland 49 (47}

C-cell, hyperplasia 19 (39%) 23 (49%)
GENERAL BODY SYSTEM

Tissue, NOS (1) (4)
Inflammation, chronic 1 (100%) 1 (25%)
Necrosis 1 (100%) 1 (25%)

GENITAL SYSTEM

Epididymis 37 (42)
Granuloma sperm 1 (2%)
Inflammation, chronic 1 (3%)

Mineralization 1 (3%)
Vacuolization cytoplasmic 14 (38%) 15 (36%)

Penis 1
Inflammation, suppurative 1 (100%)

Preputial gland (47) (45)

Cyst 1 (2%) 1 2%)
Inflammation, suppurative 10 (21%) 3 (T%)
Duct, hyperplasia 1 (2%)

Prostate (50) (48)
Hyperplasia 4 (8%) 11 (23%)
Inflammation, chronic 1 (2%)

Inflammation, suppurative 16 (32%) 13 (27%)

Seminal vesicle (7 (6)
Inflammation, suppurative 7 (100%) § (83%)

Testes 50 (50)
Atrophy 27 (54%) 29 (58%)
Interstitial cell, hyperplasia 12 (24%) 15 (30%)
Perivascular, inflammation 3 (6%) 8 (16%)
Tunic, hyperplasia 1 (2%)
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TABLE A5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM

Bone marrow (50} (48)
Hyperplasia 1 (2%)
Myelofibrosis 1 (2%) 1 (2%)

Lymph node (49) (50)
Mesenteric, hematopoietic cell proliferation 1 (2%)

Mesenteric, inflammation, granulomatous 1 (2%)
Pancreatic, hyperplasia 1 (2%)
Renal, hematopoietic cell proliferation 1 (2%

Lymph node, bronchial (42) (48)
Hyperplasia 2 (5%) 2 (4%)
Pigmentation, hemosiderin 1 (2%)

Lymph node, mandibular (45) (38)
Angiectasis 1 (2% 2 (5%)
Hyperplasia 19 (42%) 11 (29%)

Spleen (50) (50}
Fibrosis 3 (6%) 9 (18%)
Hematocyst 1 (2%)
Hematopoietic cell proliferation 2 (4%) 2 (4%)

Thymus 39 (41)
Epithelial cell, hyperplasia 1 (3%)

INTEGUMENTARY SYSTEM

Mammary gland 13 (14)
Galactocele 3 (21%)
Hyperplasia 8 (62%) 10 (71%)

Skin (49 (46)
Acanthosis 1 (2%)

Ectopic tissue 1 (2%)
Inflammation, chronic 1 2% 1 2%)
Pigmentation, hemosiderin 1 (2%)
Prepuce, abscess 1 (2%)
Prepuce, epithelium, hyperplasia 1 (2%)

MUSCULOSKELETAL SYSTEM

Bone (50} (49)
Fibrous osteodystrophy 4 (8%)
Hyperostosis 1 (2%)

NERVOUS SYSTEM

Brain (50) (50)
Hemorrhage, focal 3 (6%) 3 (6%)
Hydrocephalus 1 (2%)

Necrosis, focal 2 (4%)
Meninges, hemorrhage 1 (2%)
Meninges, inflammation, suppurative 1 (2%)
Meninges, pigmentation, hemosiderin 1 (2%)

Spinal cord (1)

Degeneration 1 (100%)
RESPIRATORY SYSTEM

Larynx (49) (44)
Inflammation, suppurative 14 (29%) 21 (48%)
Metaplasia, squamous 1 (2%)
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TABLE A5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
RESPIRATORY SYSTEM (Continued)

Lung (50) (50
Congestion 1 2% 5 (10%)
Edema 1 2% 2 (4%)
Erythrophagocytosis 1 (2%)
Hemorrhage 4 (8%) 3 (6%)
Infiltration cellular, histiocytic 5 (10%) 13 (26%)
Infiltration cellular, mixed cell 1 (2%) 1 (2%)
Inflammation, chronic, focal 4 (8%) 2 (4%)
Metaplasia, osseous 1 (2%) 2 (4%)
Alveolar epithelium, hyperplasia 6 (12%) 7 (14%)
Artery, mediastinum, mineralization 1 (2%)
Bronchiole, inflammation, suppurative 1 (2%)
Perivascular, infiltration cellular,
mononuclear cell 9 (18%) 14 (28%)

Nose (50) (49
Edema 1 (2%)

Inflammation, suppurative 12 (24%) 13 (27%)
Thrombus 8 (16%) 7 (14%)
Nasolacrimal duct, inflammation, suppurative 12 (24%) 8 (16%)
Respiratory epithelium, hyperplasia 9 (18%) 14 (29%)
Respiratory epithelium, metaplasia, squamous 1 (2%)

Submucosa, inflammation 22 (44%) 23 (47%)
Vomeronasal organ, inflammation, suppurative 2 (4%) 1 (2%)

Trachea (50) (49)
Inflammation, suppurative 2 (4%) 7 (14%)
Epithelium, hyperplasia 1 (2%)

SPECIAL SENSES SYSTEM

Eye nH (7
Cataract 1 (14%)
Degeneration 1 (100%) 1 (14%)
Inflammation, chronic I (14%)
Synechia 4 (57%)
Bilateral, cataract 3 (43%)
Retina, atrophy 3 (43%)

URINARY SYSTEM
Kidney (50) (50)
Fatty change 1 (2%)
Hematopoietic cell proliferation 2 (4%) 3 (6%)
Hydronephrosis 1 (2%)
Inflammation, suppurative 4 (8%) 3 (6%)
Nephropathy 49 (98%) 49 (98%)
Pelvis, inflammation, suppurative 2 (4%)
Pelvis, necrosis 1 (2%)
Pelvis, epithelium, hyperplasia 1 2% 3 (6%)

Urethra (H

Inflammation, suppurative 1 (100%)
Epithelium, hyperplasia 1 (100%)

Urinary bladder (50) (49)
Hemorrhage 1 (2%)
Inflammation 1 (2%)
Inflammation, suppurative 2 (4%) 1 (2%)
Transitional epithelium, hyperplasia 1 (2%) 2 (4%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM

Intestine large, cecum (50) (48)
Sarcoma, metastatic, bone 1 (2%)

Intestine large, colon (50) (49)
Leukemia mononuclear 1 (2%)

Intestine small, ileum 47) (43)
Leukemia mononuclear 1 (2%)
Sarcoma, metastatic, tissue, NOS 1 (2%)

Liver (50) (50)
Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Fibrous histiocytoma, metastatic, skeletal

muscle 1 (2%)
Hepatocellular carcinoma 1 (2%)
Leukemia lymphocytic 1 (2%)
Leukemia mononuclear 19 (38%) 25 (50%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Sarcoma, metastatic, bone 1 (2%)

Mesentery *(50) *(50)
Schwannoma malignant, metastatic, stomach 1 (2%)

Pancreas (49) (50)
Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Leukemia mononuclear 6 (12%) 4 (8%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Sarcoma, metastatic, tissue, NOS 1 (2%)
Schwannoma malignant, metastatic, stomach 1 (2%)

Pharynx *(50) *(50)
Palate, papilloma squamous 1 (2%)

Stomach, forestomach (46) (50)
Leukemia mononuclear 3 (T%)

Schwannoma malignant 1 (2%)

Stomach, glandular (50) (49)
Leukemia mononuclear 3 (6%) 1 (2%)

Tongue *(50) *(50)
Papilloma squamous 1 (2%) 1 (2%)

CARDIOVASCULAR SYSTEM

Heart (50) (50)
Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Leukemia lymphocytic 1 (2%)
Leukemia mononuclear 10 (20%) 8 (16%)

ENDOCRINE SYSTEM

Adrenal gland (50) (50)
Capsule, leukemia lymphocytic 1 (2%)
Capsule, lymphoma malignant undifferentiated

cell type 1 (2%)

Adrenal gland, cortex (50 (50)
Adenoma 2 (4%) 1 (2%)
Fibrous histiocytoma, metastatic, skeletal

muscle 1 (2%)
Leukemia mononuclear 6 (12%) 8 (16%)
Sarcoma, metastatic, bone 1 (2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
ENDOCRINE SYSTEM (Continued)

Adrenal gland, medulla (35 40
Leukemia mononuclear T (20%) 6 (15%)
Pheochromocytoma malignant 1 (%)
Pheochromocytoma benign 1 (3%) 2 (5%)
Sarcoma, metastic, bone 1 (3%)

Islets, pancreatic (49) (50)
Carcinoma 1 (2%)

Pituitary gland (49) (50)

Pars distalis, adenoma 26 (53%) 30 (60%)
Pars distalis, carcinoma 6 (12%) 3 (6%)
Pars distalis, carcinoma, metastatic, Zymbal

gland 1 (2%)
Pars distalis, leukemia mononuclear 4 (8%) 2 (4%)

Thyroid gland (49) (48)

Leukemia mononuclear 1 (2%)

Lymphoma malignant undifferentiated cell type 1 (2%)

C-cell, adenoma 5 (10%) 2 (4%)

C-cell, carcinoma 3 (6%) 1 (2%)

Follicular cell, adenoma 1 (2%)

Follicular cell, carcinoma 2 (4%) 3 (6%)
GENERAL BODY SYSTEM

Tissue, NOS *(50) *50)
Sarcoma 1 (2%)

GENITAL SYSTEM

Clitoral gland (46) (43) ’
Adenoma 1 (2%) 4 (9%)
Carcinoma 2 (4%) 1 (2%)

Ovary (49) (50)
Granulosa cell tumor malignant 1 (2%)
Leukemia mononuclear 6 (12%) 6 (12%)
Lymphoma malignant undifferentiated cell type 1 2%)

Uterus (49) (50)
Leukemia mononuclear 5 (10%) 2 (4%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Polyp stromal 2 (4%) 7 (14%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (50)
Leukemia mononuclear 2 (4%) 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Sarcoma, metastatic, bone 1 (2%)
Lymph node (48) 49)
Lymphoma malignant undifferentiated cell type 1 (2%) :
Mediastinal, leukemia mononuclear 1 (2%)
Mesenteric, leukemia mononuclear 2 (4%) 1 (2%)
Mesenteric, lymphoma malignant
undifferentiated cell type 1 (2%)
Pancreatic, leukemia mononuclear 1 (2%)
Renal, lymphoma malignant undifferentiated
cell type 1 (2%)

Lymph node, bronchial 47) (47)

Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Fibrous histiocytoma, metastatic, skeletal muscle 1 (2%)
Leukemia mononuclear 8 (17%) 11 (23%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Sarcoma, metastatic, bone 1 2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM

Lymph node, bronchial (Continued) (47) 47
Mesenteric, sarcoma, metastatic, tissue, NOS 1 (2%)

Lymph node, mandibular (39) (43)
Leukemia lymphocytic 1 2%)
Leukemia mononuclear 5 (13%) 8 (19%)
Lymphoma malignant undifferentiated cell type 1 (3%)

Spleen (50) (50}
Fibrous histiocytoma, metastatic 1 (2%)
Hemangiosarcoma 1 (2%)

Leukemia mononuclear 19 (38%) 23 (46%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Thymus (38) (39)
Leukemia mononuclear 5 (13%) 2 (5%)
Lymphoma malignant undifferentiated cell type 1 Q%)

INTEGUMENTARY SYSTEM

Mammary gland (48) (50)
Adenocarcinoma 1 (2%)
Adenoma 2 (4%) 1 (2%)
Fibroadenoma 11 (23%) 8 (16%)
Fibroadenoma, multiple 1 (2%) 1 (2%)
Leukemia mononuclear 1 (2%)

Skin 47 (49)
Basal cell carcinoma 1 (2%)
Subcutaneous tissue, fibroma 1 (2%) 1 (2%)

MUSCULOSKELETAL SYSTEM

Bone (50) 50

Fibrous histiocytoma, metastatic, skeletal

muscle 1 (2%)
Osteosarcoma 1 (2%)
Periosteum, leukemia mononuclear 3 (6%) 4 (8%)

Skeletal muscle *(50) *(50)
Fibrous histiocytoma 1 2%)

NERVOUS SYSTEM

Brain (50) (50)
Astrocytoma malignant 3 (6%)
Carcinoma, metastatic, pituitary gland 5 (10%) 2 (4%)
Leukemia mononuclear 3 (6% 3 (6%)
Meninges, carcinoma, metastatic, Zymbal gland 1 (2%)

RESPIRATORY SYSTEM

Larynx (50) (49)
Leukemia lymphocytic 1 (2%)

Lung (50) (50)
Basal cell carcinoma, metastatic, skin 1 (2%)
Carcinoma, metastatic, thyroid gland 1 (2%)

Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Fibrous histiocytoma, metastatic, skeletal

muscle 1 2%)
Leukemia mononuclear 15 (30%) 16 (32%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Sarcoma, metastatic, bone 1 2%)
Sarcoma, metastatic, ear 1 (2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
RESPIRATORY SYSTEM (Continued)

Nose (50) (50)
Leukemia lymphocytic 1 (2%)
Leukemia mononuclear 3 (6%) 3 (6%)

Trachea (50 (49)
Leukemia lymphocytic 1 (2%)

SPECIAL SENSES SYSTEM

Ear *(50) *(50)
Sarcoma 1 (2%)

Eye *(50) *(50)
Leukemia mononuclear 1 (2%)

Zymbal gland *50) *(50)
Adenoma 1 (2%)
Carcinoma 1 (2%)

URINARY SYSTEM

Kidney (50) (50)

Fibrous histiocytoma, metastatic, uncertain

primary site 1 (2%)
Leukemia lymphocytic 1 (2%)
Leukemia mononuclear 6 (12%) 8 (16%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Sarcoma, metastatic, bone 1 (2%)

Urinary bladder (49) 49
Leukemia mononuclear 3 (6%) 3 (6%)

SYSTEMIC LESIONS

Multiple organs *(50) *(50)
Leukemia mononuclear 20 (40%) 25 (50%)
Lymphoma malignant undifferentiated cell 1 (2%)

Hemangiosarcoma 1 (2%)
Leukemia lymphocytic 1 (2%)
ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50

Terminal sacrifice 31 22

Moribund sacrifice 19 24

Natural death 4

TUMOR SUMMARY

Total animals with primary neoplasms ** 45 48
Total primary neoplasms 95 105

Total animals with benign neoplasms 37 38
Total benign neoplasms 56 60

Total animals with malignant neoplasms 33 35
Total malignant neoplasms 39 45

Total animals with secondary neoplasms *** 8 8
Total secondary neoplasms 17 20

Total animals with malignant neoplasms--

uncertain primary site 1

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically.
** Primary tumors: all tumors except secondary tumors
**» Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE B2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: CHAMBER CONTROL
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ALIMENTARY SYSTEM
Esophagus
Intestine large
Intestine large, cecum
Sarcoma, metastatic, bone
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Sarcoma, metastatic, tissue, NOS
Intestine small, jejunum
Liver
Hepatocellular carcinoma
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type
Sarcoma, metastatic, bone
Mesentery
Pancreas
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type
Sarcoma, metastatic, tissue, NOS
Salivary glands
Stomax
Stomach, forestomach
Leukemia mononuclear
Stomach, glandular
Leukemia mononuclear
Tongue
Papilloma squamous
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ENDOCRINE SYSTEM
Adrenal gland
Capsule, lymphoma malignant
undifferentiated cell type
Adrenal gland, cortex
Adenoma
Leukemia mononuclear
Sarcoma, metastatic, bone
Adrenal gland, medulla
Leukemia mononuclear
Pheochromocytoma benign
Sarcoma, metastatic, bone
Islets, pancreatic
Carcinoma
Parathyroid gland
Pituitary gland
Pars distalis, adenoma
Pars distalis, carcinoma
Pars distalis, leukemia mononuclear
Thyroid gland
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type
C-cell, adenoma
C-cell, carcinoma
Follicular cell, adenoma
Follicular cell, carcinoma
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GENTTAL SYSTEM
Clitoral gland
Adenoma
Carcinoma
Ovary
Leukemia mononuclear
Lythoma malignant undifferentiated
cell type
Uterus
Leukemia mononuclear
Lymlphoma malignant undifferentiated
cell type
Polyp stromal
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+: Tissue examined microscopically
Not examined
~: Present but not examined microscopically
I Insufficient tissue
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M: Missing

A:  Autolysis precludes examination

X:

Incidence of listed morphology




TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: CHAMBER CONTROL

(Continued)
WEEKS ON 1111111111 11111111 11 1 1 1 11
STUDY ¢ ¢ 0 0 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 8§ 5 5 5 5 5 5 5 5 5 5 85 5 5 5 5 5
TOTAL:
00 0 00 0 ¢ 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 |TISSUES
CARCASS 6 6 6 6 6 6 7 7 7 7 7 8 8 8 8 8 8 8 9 9 9 9 9 9 0 |TUMORS
1D ot 2 5 7 9 0 4 5 8 9 0 I 2 4 7 8 9 0 2 5 6 8 9 0
i+t 11111111 1111t 1 ¢+t 1 1t 1 1 1t 11
ALIMENTARY SYSTEM
Esophagus + + + + M 4+ + + 4+ + 4+ 4+ + + 4+ + 4+ + + 4+ + 4+ + M+ 45
Intestine large L e S T S S S i S T S S S 50
Intestine large, cecum L T R R T T S S S S S S S T S S R S S 50
Sarcoma, metastatic, bone 1
Intestine large, colon + o+ + + o+ 2+ o+ o+ + 4+ + o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Intestine large, rectum L R S S T I S S O S R N N T 48
Intestirfe small L T S R . A S . T N R N S S S S S S 50
Intestine small, duodenum LR S S S T . SR S S S O e R N 48
Intestine small, ileum LR S T S S R S S R S R I S N S S S S N 47
Sarcoma, metastatic, tissue, NOS L
Intestine small, jejunum ) LR T S T T T TR T S S S S T T . T T T T T T S 49
Liver L T T + + + o+ + + + o+ o+ o+ 4+ + o+ + o+ 50
Hepatocellular carcinoma X 1
Leukemia mononuclear X X X X X X X X 19
Lymphoma malignant undifferentiated
cell type 1
Sarcoma, metastatic, bone 1
Mesentery 1
Pancreas L S T A S S S S SR S S S S S SIS S S G 49
Leukemia mononuclear X X 6
Lymphoma malignant undifferentiated
celltype 1
Sarcoma, metastatic, tissue, NOS 1
Salivari glands S e T 4+ M + + + M + o+ o+ o+ o+ o+ o+ o+ o+ 48
Stomac, L A T A S S L T Tk S S R S S 50
Stomach, forestomach + 0+ + + o+ o+ o+ 4 + + + + + M + + 4+ + + 4+ + M + + 46
Leukemia mononuclear X 3
Stomach, glandular + 0+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 50
Leukemia mononuclear X 3
Tongue 1
Papilloma squamous 1
Heart + + + + + 4+ + + + + o+ + o+ + + + + + + 4+ + + o+ o+ 4+ 50
Leukemia mononuclear X X X X 10
ENDOCRINE SYSTEM
Adrenal gland + + 4+ + + + + + + + + + + o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ O+ 50
Capsule, lymphoma malignant
undifferentiated cell type 1
Adrenal gland, cortex + O+ 4+ + o+ o+ 4+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ 4+ 50
Adenoma X 2
Leukemia mononuclear X X 6
Sarcoma, metastatic, bone 1
Adrenal gland, medulla + + I + + + MM + M + M + + + I + M + I + M 35
Leukemia mononuclear X X 7
Pheochromocytoma benign X 1
Sarcoma, metastatic, bone 1
Isiets, pancreatic + + 4+ + + + o+ + o+ o+ o+ o+ o+ o+ + + + + + + M + + + 49
Carcinoma 1
Parathyroid gland I + M + MM + M + M + + + + + MM + + + + + M + 34
Pituitary gland + 0+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ F 49
Pars distalis, adenoma X X X X X X X X X X X X X X X 26
Pars distalis, carcinoma 8
Pars distalis, leukemia mononuciear X 4
Thyroid gland L T R T T T S T S . S T S R T S S 49
Leukemia mononuclear X L
Lymphoma malignant undifferentiated
cell type 1
C-cell, adenoma X X X X 5
C-cell, carcinoma X X 3
Follicular cell, adenoma 1
Follicular cell, carcinoma X X 2
GENERAL BODY SYSTEM
Tissue, NOS 1
Sarcoma 1
GENITAL SYSTEM
Clitoral gland + 4+ 4+ o+ o+ +F 4+ o+ o+ o+ o+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ o+ 4+ 46
Adenoma X 1
Carcinoma X 2
Ovary + o+ o+ o+ 4+ o+ o+ R T S T T T T S N 2 49
Leukemia mononuciear X X X 6
Lymf)homa malignant undifferentiated
cell type 1
Uterus + 4+ o+ 4+ o+ o+ o+ + 0+ + + + + + + o+ 4+ o+ o+ o+ o+ o+ o+ 49
Leukemia mononuclear X 5
Lymphoma malignant undifferentiated
cell type 1
Polyp stromal 2
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TABLE B2.

(Continued)

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: CHAMBER CONTROL

WEEKS ON
STUDY
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HEMATOPOIETIC SYSTEM
Bone marrow
Leukemia mononuclear
Lymphoma malignant undifferentiated
celf)type
Sarcoma, metastatic, bone
Lymph node
Lymphoma malignant undifferentiated
cell type
Mediastinal, leukemia mononuclear
Mesenteric, leukemia mononuclear
Mesenteric, lymphoma malignant
undifferentiated cell type
Pancreatic, leukemia mononuclear
Renal, lymphoma malignant
undifferentiated vell type
Lymph node, bronchial
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type
Sarcoma, metastatic, bone
Mesenteric, sarcoma, metastatie, tissue
NOS
Lymph node, mandibular
Leukemia mononuclear
Lymphoma malignant unditferentiated
cell type
Spleen
Hemangiosarcoma
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type
Thymus
Leukemia mononuclear
Lymphoma malignant undifferentiated
cell type

b

ot

e+

"t

P

~

P

R

<+

s+

INTEGUMENTARY SYSTEM
Mammary gland
Adenoma
Fibroadenoma
Fibroadenoma, multiple
Leukemia mononuclear
Skin
Subcutaneous tissue, fibroma

MUSCULOSKELETAL SYSTEM
Bone

Osteosarcoma

Periosteum, leukemia mononuclear

P+

+

NERVOUS SYSTEM

Brain
Carcinoma, metastatic, pituitary gland
Leukemia mononuclear

~+

v+

RESPIRATORY SYSTEM
Larynx
Lung
Carcinoma, metastatic, thyroid gland
Leukemia mononuclear
Lymphoma malignant undifferentiated
cethype
Sarcoma, metastatic, bone
Nose
Leukemia mononuclear
Trachea

SPECIALSENSES SYSTEM
Eye

++

++

++

++

++

+ K+

++

+ R4

++

++

+ X+

++

++

++

++

++

++

URINARY SYSTEM
Kidney
Leukemia mononuciear
Lymphoma malignant undifferentiated
cell type
Sarcoma, metastatic, bone
Urinary bla
Leukemia mononuclear
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: CHAMBER CONTROL

(Continued)
WEEKS ON 1 1 1 ¢t 1t 1 1 1 1 1 1 1 1t 1 1 1 1 1 1 1 1 1 1 11
STUDY 6 0 0 0 0 ¢ 0 ¢ 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
0700 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 |TISSUES
CARCASS 6 6 6 6 6 6 7 7 7 7 7 8 8 8 8 8 8 8 9 9 9 9 9 9 0 |TUMORS
ID 0 1 2 5 7 9 0 4 5 8 9 0 1 2 4 7 8 9 0 2 5 6 8 9 0
1 1 1 1 1 $t 11 111 1t 11 1 1 1t 1t 1 t vt 1 1 1 1
HEMATOPOIETIC SYSTEM
Bone marrow L T S R S S S SR S S S S SR S S S R 50
Leukemia mononuclear 2
Lymf)homa malignant undifferentiated
celltype 1
Sarcoma, metastatic, bone 1
Lymph node + o+ o+ o+ 4+ o+ + O+ o+ 4+ o+ F 4+ & MO+ o+ 4 48
Lymphoma malignant unditferentiated
cell type 1
Mediastinal, leukemia mononuclear X 1
Mesenteric, leukemia mononuclear 2
Mesenteric, lymphoma malignant
undifferentiated cell type L
Pancreatic, leukemia mononuclear L
Renal, lymphoma malignant
undifferentiated cell type 1

Lymph node, bronchial + + + + o M o+ o+ 4+ o+ F 4+ o+ o+ o+ o+ o+ o+ o+ Mo+ o+ o+ 47
Leukemia mononuclear X X X 8
Lymphoma malignant undifferentiated

cell type 1
Sarcoma, metastatic, bone 1
Masenteric, sarcoma, metastatic, tissue

NOS 1

Lymph node, mandibular M + + + + + + M + + + M + + + M + + + + + M + + + 39
Leukemia mononuclear X X 5
Lymlphoma malignant undifferentiated

cell type 1

Spleen + + + 4+ + + o+ 4+ o+ 4+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 50
Hemangiosarcoma X 1
Leukemia mononuclear X X X X X X X X 19
Lymphoma malignant undifferentiated

celFtype 1

Thymus M + + + + M + +1 + + + MM + + + M + + + M + + M 38
Leukemia mononuclear X 5
Lymphoma malignant undifferentiated

celi type 1

Mammary gland + 4+ + + + + 4+ o+ 4+ o+ o+ + o+ o+ O+ O+ O+ O+ O+ O+ O+ o+ o+ 4+ 48
Adenoma X X 3
Fibroadenoma X X X X X 11
Fibroadenoma, multiple 1
Leukemia mononuclear 1

Skin + + 4+ + + + + + 4+ o+ 4+ o+ o+ 4+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ 47
Subcutaneous tissue, fibroma X 1

MUSCULOSKELETAL SYSTEM

Bone L S S e e S S S S S S S T T T S 50
Osteosarcoma L
Periosteum, leukemia mononuclear X 3

NERVOUS SYSTEM

Brain + + + + + + 4+ 4+ 4+ o+ + o+ o+ 4+ o+ + o+ o+ o+ o+ o+ o+ o+ 50
Carcinoma, metastatic, pituitary gland 5
Leukemia mononuclear 3

RESPIRATORY SYSTEM

Larynx LR T R T T e T T I I S S50

Lung + o+ + + + + + o+ o+ o+ F o+ F o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ 50
Carcinoma, metastatic, thyroid gland X 1
Leukemia mononuclear X X X X X 15
Lymphoma malignant undifferentiated

cell type 1
Sarcoma, metastatic, bone 1

Nose + + + 4+ + o+ o+ o+ o+ o+ o+t + + + 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear 3

Trachea S N A T R T I R N T A 50

SPECTAL SENSES SYSTEM

Eye + + M 3

URINARY SYSTEM —

Kidney + + + + + + + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ + o+ o+ o+ 4+ 50
Leukemia mononuclear X 6
Lymphoma malignant undifferentiated

cell type 1
Sarcoma, metastatic, bone 1

Urinary bladder + + + + + + 4+ + + + + M+ + + 4+ 4+ o+ o+ + o+ o+ o+ o+ o+ 49
Leukemia mononuclear X 3

95

Chloroethane, NTP TR 346



TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: 15,000 ppm
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ALIMENTARY SYSTEM
Esophagus
Intestine large
Intestine large. cecum
Intestine large, colon
Leukemia mononuclear
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Leukemia mononuclear
Intestine small, jejunum
Liver
Fibrous histiocytoma, metastatie,
uncertain pnmary site
Fibrous histiocytoma, metastatic,
skeletal muscle
Leukemia lymphocytic
Leukemia mononuclear
Mesentery
Schwannoma malignant, metastatic,
stomach
Pancreas
Fibrous histiocytoma, metastatic,
uncertain pnmary site
Leukemia mononuciear
Schwannoma malignant, metastatic,
stomach
Pharynx
Palate, papilloma squamous
Salivari; glands
Stomac
Stomach, forestomach
Schwannoma malignant
Stomach, glandular
Leukemia mononuclear
Tongue
Papilloma squamous
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ULAR SYSTEM
Blood vessel
Heart
Fibrous histiocytoma, metastatic,
uncertain pnmary site
Leukemia lymphocytic
Leukemia mononuclear

ENDOCRINE SYSTEM
Adrenal gland
Capsule, leukemia lymphocytic
Adrenal gland, cortex
Adenoma
Fibrous histiocytoma, metastatic,
skeletal muscle
Leukemia mononuclear
Adrenal gland, medulla
Leukemia mononuclear
Pheochromocytoma malignant
Pheochromocytoma benign
Islets, pancreatic
Parathyroid gland
Pituitary gland
Pars distalis, adenoma
Pars distalis, carcinoma
Pars distalis, carcinoma, metastatic,
Zymbal gland
Pars distalis, leukemia mononuclear
Thyroid gland
C-cell, adenoma
C-cell, carcinoma
Follicular cell, carcinoma

GENERAL BODY SYSTEM
None
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GENTTAL SYSTEM
Clitoral gland
Adenoma
Carcinoma
QOvary
Granulosa cell tumor malignant
Leukemia mononuelear
Uterus
Leukemia mononuclear
Polyp stromal
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: 15,000 ppm

(Continued)
WEEKS ON 11 1 1 1 1T 1 1 1 1 1 11 1 1 1 1T 1 1 1 1 1 1 1 1
STUDY o 06 0 0 0 9 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢
12 8 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 3
TOTAL:
1 T 1T 1T 17T T 1T 1T 1771717 U T 1T 0T T T U 1T 1T 1T T {1 ITISSUES
CARCASS 6 9 5 5 5 5 5 5 5 5 6 6 6 7 7 7 8 8 8 8 8 9 9 9 9 |TUMORS
ID 2 7 71 2 3 4 5 6 9 6 7 8 3 5 7 0 1 3 8 9 0 2 6 8
t 1111111111111 11 1 1 1 1 1 1 1 1 1 1
ALIMENTARY SYSTEM
Esophagus + + + + + + o+ + o+ 4+ o+ o+ + + o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 50
Intestine large + 4+ 4+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Intestine large, cecum + A+ 4+ o+ 4+ F o+ e+ o+ o+ F o+ 4+ 4+ o+ A+ 4+ o+ o+ 48
Intestine large, colon + 4+ + o+ o+ 4+ o+ o+ o+ o+ + o+ + A+ o+ + o+ o+ o+ + o+ o+ o+ o+ 49
Leukemia mononuclear X 1
Intestine large, rectum R R A TR S T R R S e T S S 44
Intestine small LR S N T T T S R S e T R 49
Intestine small, duodenum + o+ o+ o+ 4+ o+ 2+ 4+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Intestine small, ileum M + + + + + + + + + + + + + + + + + + + + + + + + 43
Leukemia mononuclear X L
Intestine small, jejunum + 4+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 4+ + o+ o+ o+ o+ o+ 4+ o+ o+t 47
Liver + o+ 4+ 4+ o+ -+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ + + 50
Fibrous histiocytoma, metastatic,
uncertain primary site 1
Fibrous histiocytoma, metastatic,
skeletal muscle 1
Leukemia lymphocytic X 1
Leukemia mononuclear X X X X X X X X X X X X X X X X 25
Mesentery + 2
Schwannoma malignaat, metastatic,
stomach 1
Pancreas + + + + + + o+ + o+ o+ + o+ o+ + + o+ F o+ 4+ o+ o+ 4 50
Fibrous histiocytoma, metastatic,
uncertain primary site 1
Leukemia mononuclear X X 4
Schwannoma malignant, metastatic,
stomach 1
Pharynx + + 2
Palate, papilloma squamous X 1
Salivary glands L T S S S S A S S S S S S 50
Stomach + + 4+ + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ 4 50
Stomach, forestomach L S e T S N T R S S S S T 50
Schwannoma malignant 1
Stomach, glandular + 0+ + 4+ 4+ 4+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ 4+ 4+ + MO+ 4+ 49
Leukemia mononuclear 1
Tongue 1
Papilloma squamous 1
Blood vessel + 1
Heart + O+ + + o+ + o+ o+ o+ o+ 4+ o+ A+ A+ A+ o+ o+ o+ o+ 4+ o+ + 4 50
Fibrous histiocytoma, metastatic,
uncertain primary site 1
Leukemia lymphocytic X 1
Leukemia mononuclear X X 8
ENDOCRINE SYSTEM
Adrenal gland + + o+ o+ o+ + o+ o+ +F o+ o+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ A+ 50
Capsule, leukemia lymphocytic X 1
Adrenal gland, cortex + 0+ + + + + 4+ o+ 4+ 4+ o+ 4+ o+ o+ o+ 4+ o+ o+ o+ o+ 50
Adenoma X 1
Fibrous histiocytoma, metastatic,
skeletal muscle 1
Leukemia mononuclear X 8
Adrenal gland, meduila + + + I M + + + 4+ + + 1 M + 4+ + + + 4+ + + M1 + + 40
Leukemia mononuclear X 6
Pheochromocytoma malignant X 1
Pheochromocytoma benign X X 2
Islets, pancreatic F o+ o+ + o+ o+ + o+ o+ + + + + + A+ o+ o+ o+ 50
Parathyroid gland MM + + + M + + + + + + + M + + + + + + + 1 + M+ 31
Pitwitary gland + o+ + 4+ o+ 4+ o+ o+ 4+ 4+ o+ 4+ 4+ o+ 4+ 4+ o+ o+ o+ o+ 50
Pars distalis, adenoma X X X x X X X X X X X X X X X 30
Pars distalis, carcinoma X 3
Pars distalis, carcinoma, metastatic,
Zymbal gland 1
Pars distalis, leukemia mononuclear 2
Thyroid gland + 4+ 4+ + + o+ o+ + + o+ + 4+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ 48
C-cell, adenoma X X 2
C.cell, carcinoma 1
Follicular cell, carcinoma X X 3
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Clitoral gland + o+ + o+ o+ o+ o+ o+ o+ o+ MO+ o+ o+ o+ o+ o+t 43
Adenoma X X X 4
Carcinoma X S
Ovary + 0+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ + o+ o+ o+ o+ o+ 4 50
Granulosa cell tumor malignant X 1
Leukemia mononuclear 6
Uterus + 0+ + o+ + o+ o+ o+ o+ + o+ 4+ A+ o+ o+ A+ o+ o+ + o+ 50
Leukemia mononuclear 2
Polyp stromal X X X
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: 15,0600 ppm
(Continued)

WEEKS ON
STUDY
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HEMATOPOIETIC SYSTEM
Bone marrow
Leukemia mononuclear
Lymph node
Mesenteric, leukemia mononuclear
Lymph node, bronchial
Fibrous histiocytoma, metastatic,
uncertain primary site
Fibrous histiocytoma, metastatic,
skeletal muscle
Leukemia mononuclear
Lymph node, mandibular
Leukemia lymphocytic
Leukemia mononuclear
Spleen
Fibrous histiocytoma, metastatic
Leukemia mononuclear
Thymus
Leukemia mononuclear

Mammary gland
Adenocarcinoma
Adenoma
Fibroadenoma
Fibroadenoma, multiple
Skin
Basal cell carcinoma
Subeutaneous tissue, fibroma

Bone
Fibrous histiocytoma, metastatic,
skeletal muscle
Perosteum, leukemia mononuclear
Skeletal muscle
Fibrous histiocytoma

o

+ ¥

e
+ >

4+

+ X+ R+

+ e+

+

2 o+ R

pRo4

e Rl

+

o -

NERVOUS SYSTEM
Brain
Astrocytoma malignant
Carcinoma, metastatic, pituitary gland
Leukemia mononuclear
Meninges, carcinoma, metastatic,
Zymbal gland

RESPIRATORY SYSTEM
Larynx
Leukemia lymphocytic
Lung
Basal cell carcinoma, metastatic, skin
Fibrous histiocytoma, metastatic,
uncertain primary site
Fibrous histiocytoma, metastatic,
skeletal muscle
Leukemia mononuclear
Sarcoma, metastatic, ear
Nose
Leukemia lymphocytic
Leukemia mononuclear
Trachea
Leukemia lymphocytic
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SPECTAL SENSES SYSTEM
Ear

Sarcoma
Eye

Leukemia mononuclear
Harderian gland
Zymbal gland

Adenoma

Carcinoma

o+

URINARY SYSTEM

Kidney
Fibrous histiocytoma, metastatic,

uncertain primary site

Leukemia lymphocytic
Leukemia mononuclear

Urinary bladder
Leukemia mononuclear
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: 15,000 ppm
(Continued)

WEEKS ON
STUDY

CARCASS
ID

HEMATOPOIETIC SYSTEM
Bone marrow
Leukemia mononuclear
Lymph node
Mesenteric, leukemia mononuclear
Lymph node, bronchial
Fibrous histiocytoma, metastatic,
uncertain primary site
Fibrous histiocytoma, metastatic,
skeletal muscle
Leukemia mononuclear
Lymph node, mandibular
Leukemia lymphocytic
Leukemia mononuclear
Spleen
Fibrous histiocytoma, metastatic
Leukemia mononuclear
Thymus
Leukemia mononuclear

Mammary gland
Adenocarcinoma
Adenoma
Fibroadenoma
Fibroadenoma, multiple
Skin
Basal cell carcinoma
Subcutaneous tissue, fibroma

MUSCULOSRELETAL SYSTEM
Bone
Fibrous histiocytoma, metastatic,
skeletal muscle
Periosteum, leukemia mononuclear
Skeletal muscle
Fibrous histiocytoma
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NERVOUS SYSTEM
Brain
Astrocytoma malignant
Carcinoma, metastatic, pituitary gland
Leukemia mononuclear
Meninges, carcinoma, metastatic,
Zymbal gland

Larynx
Leukemia lymphocytic
Lung
Basal cell carcinoma, metastatic, skin
Fibrous histiocytoma, metastatic,
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm

Adrenal Medulla: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates (a) 1/35 (3%) 3/40 (7%)
Adjusted Rates (b) 5.6% 18.8%
Terminal Rates (c) 1/18 (6%) 3/16 (19%)
Day of First Observation 729 729
Life Table Test (d) P=0.258
Logistic Regression Test (d) P=0.258
Fisher Exact Test (d) P=0.360
Brain: Malignant Astrocytoma
Overall Rates (a) 0/50 (0%) 3/50 (6%)
Adjusted Rates (b) 0.0% 9.1%
Terminal Rates (c) 0/31 (0%) 0/22 (0%)
Day of First Observation 364
Life Table Test (d) P=0.095
Logistic Regression Test (d) P=0.128
Fisher Exact Test (d) P=0.121
Clitoral Gland: Adenoma
Overall Rates (a) 1/46 (2%) 4/43 (9%
Adjusted Rates (b) 3.3% 16.3%
Terminal Rates (c} 1/30 (3%) 2/21 (10%)
Day of First Observation 729 672
Life Table Test (d) P=0.105
Logistic Regression Test (d) P=0.106
Fisher Exact Test(d) P=0.160
Clitoral Gland: Adenoma or Carcinoma
Overall Rates (a) 3/46 (71%) 5/43 (12%)
Adjusted Rates (b) 8.7% 20.7%
Terminal Rates (¢} 2/30 (7%) 3/21 (14%)
Day of First Observation 568 672
Life Table Test (d) P=0.216
Logistic Regression Test (d) P=0.255
Fisher Exact Test (d) P=0.319
Mammary Gland: Fibroadenoma
Overall Rates (a) 11/50(22%) 8/50(16%)
Adjusted Rates (b) 28.1% 27.1%
Terminal Rates (c) 6/31 (19%) 3/22(14%)
Day of First Observation 545 574
Life Table Test (d) P=0.540N
Logistic Regression Test (d) P=0.303N
Fisher Exact Test (d) P=0.306N
Mammary Gland: Adenoma or Fibroadenoma
Overall Rates (a) 13/50 (26%) 8/50 (16%)
Adjusted Rates (b) 33.9% 27.1%
Terminal Rates (c) 8/31(26%) 3/22 (14%)
Day of First Observation 545 574
Life Table Test (d) P=0.386N
Logistic Regression Test (d) P=0.173N
Fisher Exact Test (d) P=0.163N
Mammary Gland: Adenoma, Fibroadenoma, or Adenocarcinoma
Overall Rates (a) 13/50 (26%) 9/50 (18%)
Adjusted Rates (b) 33.9% 31.0%
Terminal Rates (c) 8/31 (26%) 4/22 (18%)
Day of First Observation 545 574
Life Table Test (d) P=0.493N
Logistic Regression Test (d) P=0.255N
Fisher Exact Test (d) P=0.235N
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE (Centinued)

Chamber Control 15,000 ppm
Pituitary Gland/Pars Distalis: Adenoma
Overall Rates (a) 26/49 (53%) 30/50 (60%)
Adjusted Rates (b) 65.7% 77.2%
Terminal Rates (c) 18/31 (58%) 14/22 (64%)
Day of First Observation 540 490
Life Table Test (d) P=0.044
Logistic Regression Test (d) P=0.250
Fisher Exact Test (d) P=0.311
Pituitary Gland/Pars Distalis: Carcinoma
Overall Rates (a) 6/49 (12%) 3/50(6%)
Adjusted Rates (b) 14.8% 10.7%
Terminal Rates (c) 1/31 (3%) 1/22 (6%
Day of First Observation 545 629
Life Table Test (d) P=0.380N
Logistic Regression Test (d) P=0.180N
Fisher Exact Test (d) P=0.233N
Pituitary Gland/Pars Distalis: Adenoma or Carcinoma
Overall Rates (a) 32/49 (65%) 33/50(66%)
Adjusted Rates (b) 72.2% 81.4%
Terminal Rates (c) 19/31 (61%) 15/22 (68%)
Day of First Observation 540 490
Life Table Test (d) P=0.099
Logistic Regression Test (d) P=0.525
Fisher Exact Test (d) P=0.555
Thyroid Gland: C-Cell Adenoma
Overall Rates (a) 5/49 (10%) 2/48 (4%)
Adjusted Rates (b) 16.1% 9.1%
Terminal Rates (¢) 5/31 (16%) 2/22(9%)
Day of First Observation 729 729
Life Table Test (d) P=0.370N
Logistic Regression Test (d) P=0.370N
Fisher Exact Test (d) P=0.226N
Thyroid Gland: C-Cell Carcinoma
Overall Rates (a) 3/49 (6%) 1/48 (2%)
Adjusted Rates (b) 8.9% 3.1%
Terminal Rates (c) 2/31 (6%) 0/22 (0%)
Day of First Observation 659 643
Life Table Test (d) P=0.416N
Logistic Regression Test (d) P=0.330N
Fisher Exact Test (d) P=0.316N
Thyroid Gland: C-Cell Adenoma or Carcinoma
Overall Rates (a) 8/49 (16%) 3/48 (6%)
Adjusted Rates (b) 24.6% 11.9%
Terminal Rates (¢) 7/31 (23%) 2/22(9%)
Day of First Observation 659 643
Life Table Test (d) P=0.233N
Logistic Regression Test (d) P=0.171N
Fisher Exact Test (d) P=0.106N
Thyroid Gland: Follicular Cell Carcinoma
Overall Rates (a) 2/49 (4%) 3/48 (6%)
Adjusted Rates (b) 6.5% 12.7%
Terminal Rates (c) 2/31 (6%) 2122 (9%)
Day of First Observation 729 707
Life Table Test (d) P=0.355
Logistic Regression Test (d) P=0.380
Fisher Exact Test (d) P=0.490

101 Chloroethane, NTP TR 346



TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm

Thyroid Gland: Follicular Cell Adenoma or Carcinoma

Overall Rates (a) 3/49 (6%) 3/48 (6%)

Adjusted Rates (b) 8.7% 12.7%

Terminal Rates (¢) 2/31 (6%) 2/22 (9%)

Day of First Observation 643 707

Life Table Test (d) P=0.513

Logistic Regression Test (d) P=0.578

Fisher Exact Test (d) P=0.651
Uterus: Stromal Polyp

Overall Rates (a) 2/49 (4%) 7/50 (14%)

Adjusted Rates (b) 5.3% 23.1%

Terminal Rates (¢) 1/30 (3%) 3/22 (14%)

Day of First Observation 540 573

Life Table Test (d) P=0.049

Logistic Regression Test (d) P=0.093

Fisher Exact Test (d) P=0.085
Hematopoietic System: Leukemia

Overall Rates (a) 20/50 (40%) (e) 26/50 (52%)

Adjusted Rates (b) 48.1% 77.5%

Terminal Rates (¢) 10/31 (32%) 15/22 (68%)

Day of First Observation 574 535

Life Table Test (d) P=0.025

Logistic Regression Test (d) P=0.090

Fisher Exact Test (d) P=0.158

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

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

(¢c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding te pairwise comparisons between the 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 logistic regression test regards these lesions as nonfatal. The Fisher exact test compares directly the overall inci-
dence rates. A lower incidence in the dosed group is indicated by (N).

(e) Includes one diagnosis of lymphocytic leukemia
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TABLE B4a. HISTORICAL INCIDENCE OF BRAIN GLIAL CELL TUMORS IN FEMALE F344/N RATS
RECEIVING NO TREATMENT (a)

Study Incidence in Controls

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 0/49
Methyl methacrylate 0/50
Propylene 0/48
1,2-Epoxybutane 0/50
Dichloromethane 0/50
Tetrachloroethylene (b) 1/50
TOTAL 1/297 (0.3%)
SD (¢) 0.82%
Range (d)
High 1/50
Low 0/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL (e)23/1,969 (1.2%)

SD (¢) 1.58%
Range (d)

High 3/50

Low 0/50

(a) Data as of April 29, 1987, for studies of at least 104 weeks

(b) Glioma, NOS

(c)Standard deviation

(dyRange and SD are presented for groups of 35 or more animals.
{e)Includes 2 gliomas, NOS, 18 astrocytomas, and 3 oligodendrogliomas
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TABLE Bd4b. HISTORICAL INCIDENCE OF LEUKEMIA IN FEMALE F344/N RATS RECEIVING NO
TREATMENT (a)

Study Incidence in Controls

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 14/50
Methyl methacrylate 11/50
Propylene 13/49
1,2-Epoxybutane 26/50
Dichloromethane 17/50
Tetrachloroethylene 18/50
TOTAL 99/299 (33.1%)
SD (b) 10.57%
Range (¢)
High 26/50
Low 11/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL 383/1,983 (19.3%)

SD (b) 6.66%
Range (¢)

High 15/49

Low 3/50

(a) Data as of April 29, 1987, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.
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TABLE B5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM
Intestine large (50) (49)
Anus, parasite metazoan 1 (2%)
Intestine large, cecum (50) (48)
Parasite metazoan T (14%) 6 (13%)
Intestine large, colon (50) (49)
Parasite metazoan 4 (8%) 7 (14%)
Intestine large, rectum (48) (44)
Parasite metazoan 6 (13%) 3 (T%)
Liver (50) (50)
Angiectasis 1 (2%) 1 (2%)
Basophilic focus 29 (58%) 22 (44%)
Congestion 1 (2%)
Degeneration 2 (4%) 2 (4%)
Degeneration, fatty 10 (20%) 6 (12%)
Hematopoietic cell proliferation 3 (6%) 5 (10%)
Hepatodiaphragmatic nodule 3 (6%)
Inflammation, granulomatous, focal 19 (38%) 21 (42%)
Leukocytosis 3 (6%) 1 (2%)
Necrosis 2 (4%) 8 (16%)
Pigmentation 1 (2%)
Thrombus 2 (4%)
Bile duct, hyperplasia T (14%) 12 (24%)
Hepatocyte, hyperplasia 2 (4%)
Mesentery (1) (2)
Fat, inflammation, chronic 1 (100%) 1 (50%)
Pancreas (49) (50)
Atrophy 15 (31%) 9 (18%)
Cytomegaly 1 (2%) 2 (4%)
Hyperplasia 1 (2%)
[nflammation 1 (2%)
Artery, mineralization 1 2%)
Pharynx (2)
Palate, inflammation, chronic 1 (50%)
Salivary glands (48) (50)
[Inflammation, chronic 1 (2%)
Inflammation, suppurative, chronic 1 (2%)
Duct, hyperplasia 4 (8%) 6 (12%)
Stomach, forestomach (46) (50)
Inflammation, chronic 2 (4%)
Inflammation, suppurative 1 2%)
Ulcer 1 (2%) 1 (2%)
Epithelium, hyperplasia 6 (13%) 1 (2%)
Stomach, glandular (50) (49)
Mineralization 1 (2%)
Ulcer . 1 (2%)
CARDIOVASCULAR SYSTEM
Blood vessel (§8)]
Inflammation 1 (100%)
Heart (50) (50)
Inflammation, chronic 42 (84%) 41 (82%)
Artery, mineralization 1 (2%)
Atrium, thrombus 2 (4%)
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TABLE B5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
ENDOCRINE SYSTEM

Adrenal gland, cortex (50) (50)
Degeneration 1 (2%)
Degeneration, fatty 13 (26%) 18 (36%)
Focal cellular change 1 (2%)

Hematopoietic cell proliferation 5 (10%) 6 (12%)
Hemorrhage 1 (2%)
Hyperplasia 6 (12%) 9 (18%)
Hypertrophy 1 (2% 1 (2%)
Necrosis 1 (2%)

Adrenal gland, medulla (35) (40)
Hyperplasia 4 (11%) 3 (8%)
Necrosis 1 (3%)

Islets, pancreatic (49) (50)
Hyperplasia 1 (2%)

Parathyroid gland (34) 31
Hyperplasia 1 (3%)

Pituitary gland (49 (50)

Pars distalis, cyst 3 (6%) 4 (8%)
Pars distalis, hemorrhage 1 (2%)
Pars distalis, hyperplasia 10 (20%) 11 (22%)
Pars distalis, infiltration cellular, mixed

cell 1 (2%)
Pars distalis, metaplasia, osseous 1 (2%)
Pars distalis, pigmentation, hemosiderin 1 (2%) 2 (4%)

Thyroid gland (49) (48)
Mineralization 1 (2%)
C-cell, hyperplasia 33 (67%) 31 (65%)

GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Clitoral gland (46) (43)
Cyst 2 (4%)
Hyperplasia 1 (2%) 1 (2%)
Inflammation, suppurative 4 (9%) 3 (T%)
Duct, hyperplasia 1 (2%) 1 (2%)

Ovary (49) (50)
Atrophy 1 (2%) 4 (8%)
Cyst 2 (4%) 5 (10%)
Interstitium, hyperplasia 2 (4%) 1 (2%)

Uterus (49) (50)
Hemorrhage 1 (2%

Inflammation, suppurative 1 (2%)

Endometrium, hyperplasia 1 2% 1 (2%)

Endometrium, hyperplasia, cystic 1 (2%) 1 (2%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (50)
Infiltration cellular, histiocytic 1 (2%)
Myelofibrosis 2 (4%)

Lymph node (48) (49)
Mesenteric, angiectasis 1 2%)

Mesenteric, inflammation, granulomatous 1 (2%)
Renal, inflammation, granulomatous 1 2%)

Lymph node, bronchial (47) 47
Congestion 1 (2%) 1 (2%)
Hyperplasia 1 (2%) 1 (2%)
Inflammation, granulomatous 1 (2%)
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TABLE B5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM (Continued)
Lymph node, mandibular (39) (43)
Angiectasis 1 (3%}
Depletion 1 (2%)
Hyperplasia 9 (23%) 8 (19%)
Spleen (50) (500
Fibrosis 1 (2%)
Hematocyst 1 (2%)
Hematopoietic cell proliferation 1 (2%) T (14%)
Inflammation, granulomatous, focal 1 (2%) 2 (4%)
Pigmentation, hemosiderin 2 (4%)
Thymus (38) (39)
Epithelial cell, hyperplasia 1 (3%)
INTEGUMENTARY SYSTEM
Mammary gland (48) (50
Hyperplasia 45 (94%) 47 (94%)
Skin 4an (49)
Acanthosis 2 (4%) 2 (4%)
Inflammation 1 (2%)
Inflammation, suppurative 3 (6%)
Subcutaneous tissue, inflammation, chronic 1 (2%)
Subcutaneous tissue, inflammation,
granulomatous 1 (2%)
MUSCULOSKELETAL SYSTEM
Bone (50) (50)
Fibrous osteodystrophy 1 (2%)
NERVOUS SYSTEM
Brain (50 (50)
Gliosis 1 (2%)
Hemorrhage, focal 2 (4%) 2 (4%)
Inflammation 1 (2%)
Necrosis, focal 1 (2%) 1 (2%)
RESPIRATORY SYSTEM
Larynx (50) (49)
Inflammation, suppurative 10 (20%) T (14%)
Metaplasia, squamous 1 (2%)
Epithelium, hyperplasia 2 (4%)
Submucosa, inflammation 1 (2%) 1 (2%)
Lung (50) (50)
“ongestion 2 (4%)
Edema 1 (2%) 2 (4%)
Foreign body 1 (2%)
Hemorrhage 4 (8%)
Infiltration cellular, histiocytic 8 (16%) 13 (26%)
Inflammation, chronie, diffuse 1 (2%) 1 (2%)
Inflammation, chronic, focal 4 (8%) 4 (8%)
Inflammation, granulomatous 1 (2%)
Mineralization 1 (2%
Necrosis 1 (2%)
Thrombus 1 (2%
Alveolar epithelium, hyperplasia 4 (8%) 8 (16%)
Bronchiole, epithelium, hyperplasia 1 (2%
Mediastinum, infiltration cellular,
mononuclear cell 1 (2%)
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TABLE B5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
RESPIRATORY SYSTEM
Lung (Continued) (50) (50)
Perivascular, infiltration cellular,
mononuclear cell 21 (42%) 19 (38%)
Nose (50) (50)
Inflammation, suppurative 6 (12%) 6 (12%)
Thrombus 2 (4%) 5 (10%)
Nasolacrimal duct, inflammation, suppurative 12 (24%) 10 (20%)
Respiratory epithelium, hyperplasia 4 (8%) 10 (20%)
Respiratory epithelium, metaplasia, squamous 2 (4%) 1 (2%)
Submucosa, inflammation 25 (50%) 34 (68%)
Vomeronasal organ, inflammation, suppurative 1 (2%) 1 (2%)
Trachea (50) (49)
Inflammation, suppurative 2 (4%) 1 (2%)
Epithelium, hyperplasia 1 (2%)
Submucosa, inflammation 2 (4%)
SPECIAL SENSES SYSTEM
Eye (3) (5)
Cataract 1 (33%) 2 (40%)
Hemorrhage 1 (20%)
Inflammation, chronic 1 (20%)
Synechia 1 (33%) 1 (20%)
Bilateral, cataract 1 (33%) 1 (20%)
Retina, atrophy 1 (33%) 2 (40%)
Harderian gland (1)
Inflammation, suppurative 1 (100%)
URINARY SYSTEM
Kidney (50) (50)
Hydronephrosis 1 (2%)
Inflammation, suppurative 2 (4%)
Mineralization 1 (2%)
Nephropathy 47 (94%) 42 (84%)
Renal tubule, hyperplasia, focal 1 (2%) 2 (4%)
Urinary bladder 49 (49)
Hemorrhage 1 (2%)
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR

INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM
Esophagus (50) (48)
Squamous cell carcinoma 1 (2%)
Intestine large, colon (46) (45)
Lymphoma malignant mixed 1 (2%)
Intestine small, duodenum (45) (42>
Hepatocellular carcinoma, metastatic 1 (2%)
Intestine small, ileum (44) (43)
Lymphoma malignant mixed 1 2%)
Liver (50) an
Hemangiosarcoma 1 2%
Hepatocellular carcinoma 5 (10%) 6 (13%)
Hepatocellular carcinoma, multiple 4 (8%) 3 (6%
Hepatocellular adenoma 5 (10%) 2 (4%)
Hepatocellular adenoma, multiple 1 (29%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Pancreas (49) 47
Lymphoma malignant undifferentiated cell type 1 (2%)
Stomach, forestomach (49) (48)
Lymphoma malignant undifferentiated cell type 1 (2%)
Stomach, glandular 49) (48)
Lymphoma malignant undifferentiated cell type 1 (2%)
Tooth *(50) *(50)
Peridontal tissue, lymphoma malignant
undifferentiated cell type 1 (2%)
CARDIOVASCULAR SYSTEM
Heart 50 (48)
Lymphoma malignant undifferentiated cell type 1 (2%)
ENDOCRINE SYSTEM
Adrenal gland 47) (47)
Capsule, lymphoma malignant undifferentiated
cell type 1 (2%)
Adrenal gland, cortex (46) (46)
Adenoma 1 (2%)
Islets, pancreatic (49) (48)
Adenoma 1 (2%)
Thyroid gland (49) (48)
Follicular cell, adenoma 1 (2%)
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Epididymis (46) 39
Lymphoma malignant undifferentiated cell type 1 (2%)
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TABLE Cl1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR

INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM

Lymph node (38) (40)
Mesenteric, lymphoma malignant mixed 1 (3%)
Mesenteric, lymphoma malignant

undifferentiated cell type 1 (3%)

Lymph node, bronchial 29) (30
Fibrosarcoma, metastatic, skin 1 (3%)

Hepatocellular carcinoma, metastatic, liver 1 3%)
Lymphoma malignant undifferentiated cell type 1 3%

Spleen (49) (48)
Hemangiosarcoma 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)

INTEGUMENTARY SYSTEM

Skin (50) (49)
Hemangiosarcoma 1 (2%)
Prepuce, fibrous histiocytoma 1 (2%

Subcutaneous tissue, lipoma 1 (2%)
Subcutaneous tissue, head, fibrosarcoma 1 (2%)
MUSCULOSKELETAL SYSTEM
Bone (50) (48)
Cranium, lymphoma malignant undifferentiated
cell type 1 (2%)
Cranium, sternum, fibrosarcoma, metastatic, skin 1 (2%)
NERVOUS SYSTEM
None
RESPIRATORY SYSTEM

Lung (50) (48)
Alveolar/ronchiolar adenoma 3 (6%) 8 (17%)
Alveolar/bronchiolar carcinoma 2 (4%) 1 (2%)
Alveolar/ronchiolar carcinoma, mulitiple 1 (2%)
Carcinoma, metastatic, harderian gland 1 (2%)

Fibrosarcoma, metastatic, skin 1 (2%)
Hepatocellular carcinoma, metastatic, liver 1 (2%)
Hepatocellular carcinoma, metastatic, multiple,

liver 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Nose (50) (49)
Lymphoma malignant undifferentiated cell type 1 (2%)

SPECIAL SENSES SYSTEM

Ear *50) *(50)
Fibrosarcoma 1 2%)
Pinna, squamous cell carcinoma 1 (2%)

Harderian gland *(50) *50)
Adenocarcinoma 1 (2%)

Adenoma 2 (4%) 4 (8%)
Carcinoma 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
URINARY SYSTEM
Kidney (50) (49)
Lymphoma malignant undifferentiated cell type 1 (2%)
Ureter *(50) *(50)
Lymphoma malignant undifferentiated cell type 1 (2%)
SYSTEMIC LESIONS
Multiple organs *(50) *50)
Lymphoma malignant undifferentiated cell 1 (2%)
Lymphoma malignant mixed 2 (4%)
Hemangiosarcoma 2 (4%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50
Terminal sacrifice 28 11
Natural death 7 14
Moribund sacrifice 15 25
TUMOR SUMMARY
Total animals with primary neoplasms ** 27 20
Total primary neoplasms 31 33
Total animals with benign neoplasms 12 11
Total benign neoplasms 13 17
Total animals with malignant neoplasms 17 13
Total malignant neoplasms 18 16
Total animals with secondary neoplasms *** 3 1
Total secondary neoplasms 7 1

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically.

** Primary tumors: all tumors except secondary tumors

*** Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: CHAMBER CONTROL

WERKS ON
STUDY

CARCASS
D

Esophagus
uamous cell carcinoma
Gallbladder
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Intestine small, jojunum
Liver
Hepatocellular carcinoma
Hepatocellular carcinoma, multiple
Hepatocsliular adenoma
Hepatocellular adenoma, multiple
Lymphoma malignant undifferentiated
cell type
Pancreas
Lymphoma malignant undiffarentiated
cell type
Salivary glands
Stoma::-i
Stomach. forestomach
Lymphoma malignant undifferentiated
cell type
Stomach, glandular
Lymphoma malignant undifferentiated
cell type
Tooth
Peridontal tissue, lymphoma malignant
undifferentiated cell type

CARDIOVASCULAR SYSTEM
Heart
Lymphoma malignant undifferentiated
ceil type
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ENDOCRINE SYSTEM
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Fibrosarcoma, metastatic, skin
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: Not examined
—-: Present but not examined microscopcally
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M: Missing
A: Autolysis precludes examination
X: Incidence of listed morphoiogy




TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: CHAMBER CONTROL

1

(Continued)
WEEKS ON 11 11 1 11 U 1 1 T 1T 1 1 1T 1 1 T 1 1 1 1T 1T 1 17
STUDY o 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O i
¢ ¢ 0 0 0 0 0 0 0 0 0O G 0 00 O 00 0 0 0 0 0 0 0 !
i TOTAL:
CARCASS 0 0 0 1T 1T 171 2 2 2 2722 3 3 3 3 3 3 3 4 4 & 1 4 TISSUES
bis] 6 7 8 3 6 7 9 0 2 4 5 7 8 0 L 2 3 7 8 9 1 2 3 5 7 'TUMORS
r 11111111t 111 !t i 1t ¢ 1 1 1 1 t t 1t 1 i
I
)
Esophagus + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ + + o+ o+ o+ o+ o+ 50
Squamous cell carcinoma X i 1
Gallbladder o+ o+ F b+ M O+ o+ o+ 4+ o+ o+ o+ o+ ]+ o+ e 2 A+ + w40
Intestine larg\a + + + + + + + + + + + + + + + + + + + + - + + + + 46
Intestine large, cecum L S A S T S S S S S S T T S 41
Intestine large, colon R T S S S S SR S S S T A 1
Intestine large, rectum D e S S < S S S S I 45 |
Intestine smail R T e S S S S S S S AR 46 |
Intestine small, duodenum + 0+ + + + M o+ o+ o+ o+ o+ 4+ o+ o+ + 4+ + F + 4+ o+ o+ = 145 i
Intestine small, ileum L R S T S R S T ' SRS S S S S T S s s B V-
Intestine small, jsjunum S i T I S S ' (N TS G IR 44
Liver B T < T e S T 50
Hepatocellular carcinoma 5
Hepatocellular carcinoma, muitiple X 4 ,
Hepatocellular adenoma X X X 3 ;
Hepatocellular adenoma, multiple 1
Lymphoma malignant undifferantiated
celFtype 1 !
Pancreas R T S S S S S S S S S S 49 i
Lymphoma malignant undifferentiated
cell type L
Salivary glands + + + + M+ o+ o+ F o+ o+ o+ F R o+ 4+ F F F F e A+ e . 49
Stomac; LA R S S I T R R S S SR S O s 48
Stomach, forestomach L T T T S S S S S S S SRS A 49
Lymphoma malignant undifferentiated
cell type 1
Stomach, glandular e T S S S S SS e S S S VU, 49
Lymphoma malignant undifferentiated ;
cell type . 1
Tooth : 2
Peridontal tissue, lymphoma malignant :
undifferentiated cell type i 1
CARDIOVASCULAR SYSTEM 1’
Heart + 0+ + + o+ o+ o+ + o+ o+ o+ +F + O+ + 2 = o+ o+ o+ o+ | 50
Lymphoma malignant undifferentiated
cell type 1
ENDOCRINE SYSTEM
Adrenal gland + + I + + + + 4+ + + + + + + o+ o+ o+ o+ o o~ o+ o+ o+ o+ 47
Capsule, lymphoma malignant
undifferentiated celi type 1
Adrenal gland, cortex + I + + + 4+ 4+ 4+ + + + + 4+ + F O+ o o+ o o+ o+ o+ o+ 46
Adenoma X 1
Adrenal gland, medulla L S . T T S S SR S S e + o+ a7
Islets, pancreatic L R T S S T S S S S S T 49
Adenoma X : 1
Parathyroid gland 4+ + + + + + + M+ MMI + M+ + M+ M+ MM+ + 21
Pituitary gland LR S I R S R S T S S S S SR S S e e - i
Thyroid gFand L R S S R G e S R S N £
|
|
Tissue, NOS + k 1
GENITAL SYSTEM i
Epididymis For e+ 4+ F + + M o+ + + 4+ 4+ 4+ 4+ o+ £ o+ o+ o+ o+ o+ = 1 48
Lymphoma malignant undifferentiated
cell type | 1
Penis + : 3
Preputial gland + - + + + o+ + + + |19
Prostate L R T T T T I S S S S S SPSR + 4+ + + 1 49
Seminal vesicle + o+ =+ L I T T e R T S S 2N S S boo46
Testes LR N T T S R O S + 4+ o+ o+ =+ o+ : 48
Blood R A T N T S I S T A S SR S S S 50
Bone marrow L R S T S R R I R S N SR S R T S N S S 50 ’
Lymph node + 4+ 4+ + 4+ + + £+ MMI + + + + + + « I I + + + + + ; 238
Mesentenc, lymphoma malignant ;
undifferentiated cell type L
Lymph node, bronchial M + + + + + + M MMI + M + 1 MMMI I + + I + =« 29
Fibrosarcoma, metastatic, skin 1 ‘
Hepatocellular carcinoma, metastatic, !
liver 1 i
Lymphoma malignant undifferentiated |
cell type 1 |
Lymph node, mandibular + o+ I + M + M+ MM MM+ M + + + - M I M M + I - 19
Spleen LA R S S T S S T S R A T T S R S N 49 |
Lymphoma malignant undifferentiated ' i
cell type | 3 i
Thymus + 0+ + + o+ 2+ o+ o+ + M+ o+ o+ o+ + o+ -] + + M o+ + 33 i
|
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: CHAMBER CONTROL
(Continued)

WEEKS ON
STUDY

CARCASS
D

RTEOUMENTARY SYSTEM
Mammary gland
Skin

Prepuce, fibrous histiocytoma

Subcutaneous tissue, head, fibrosarcoma

MUSCULOSKELETAL SYSTEM
Bone
Cranium, lymphoma malignant
undifferentiated cell type
Cranium, sternum, fibrosarcoma,
metastatic, skin
Skeletal muscle
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NERVOUS SYSTEM
Brain

RESPIRATORY SYSTEM
Larvnx
Lung
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Carcinoma, matastatic, harderian gland
Fibrosarcoma, metastatic, skin
Hepatocellular carcinoma, metastatic,
liver
Hapatocellular carcinoma, metastatic,
muitiple, liver
Lymphoma malignant undifferentiated
cell type
Nose
Lymphoma malignant undifferentiated
reil tvpe
Trachea

Ear
Pinna, squamous cell carcinoma

ve

Harderian gland
Adenocarcinoma
Adenoma
Carcinoma
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+ o+

]

+

+ 4+

+ 4+

+ 4+

+ 4+

s+ o+

Kidney
Lymphoma maiignant undifferentiated
cell type
Ureter
Lymphoma malignant undifferentiated
ceil type
Urinary biadder
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: CHAMBER CONTROL

(Continued)
WEEKS ON 1 1 1 1 1T 1 1 11 1T 1 1 1 1 1.1 1 11 1 1 1T 1 11
STUDY o 0 0 0 0 0 0 0 0 0 0 O 0 0 0 0 O 0 ¢ 0 0 0 0 0 O
o 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 ¢
TOTAL:
CARCASS 00 0 1 1 1T 1 2 22 2 7 2 3 3 3 3 3 3 3 4 d4 4 T4 |TISSUES
1D 6 7 8 3 6 7 9 0 2 4 5 7 8 0 1 2 3 7 8 9 1 2 3 5 7 |TUMORS
$t 111t 11t ¢t 1 ¢t 1 1 ¢t 1 11t 11 1 1111
Mammary gland + + + + M+ M+ MMM +MMMMMMMM+ MMM + 18
Skin L T T T S S S S S S S S T R R 50
Prepuce, fibrous histiocytoma X 1
Subcutaneous tissue, head, fibrosarcoma 1
Bone R T S S S A S S I S S S S S S R S R T S S S 50
Cranwum, lymphoma malignant
undifferentiated cell type 1
Cranium, sternum, fibrosarcoma,
metastatic, skin 1
Skeletal muscle + 2
NERVOUS SYSTEM
Brain A S e R T T S T S S I e s 2 50
RESPIRATORY SYSTEM
Larynx I R e T I S S S S T S S S 50
Lung + + + + o+ o+ o+ o+ o+ o+ o+ 4+ + 0+ o+ + o+ o+ o+ 4+ o+ 4 50
Alveolar/bronchiolar adenoma X X X 3
Alveolar/bronchiolar carcinoma X X 2
Carcinoma, metastatic, harderian gland 1
Fibrosarcoma, metastatic, skin 1
Hepatocellular carcinoma, metastatic,
liver i
Hepatocellular carcinoma, metastatic,
multiple, liver 1
Lymphoma maligrant undifferentiated
cell type } 1
Nose [ R S I T S N L T S S R S S N e 50
Lymphoma malignant undifferentiated |
ceil type . 1
Trachea [ R S A T T S S T R S e S S S S PSR S S 50
Ear ' + 1
Pinna, squamous ceil carcinoma X 1
ye : 2
Hardenan gland : + + 5
Adenocarcinoma H 1
Adenoma i X X 2
Carcinoma ! i
1
RINARY SYSTEM
Kidney D e kb b s bk E b+ R e+ A E A+ 50
Lymphoma malignant undifferentiated |
cell type . 1
Ureter 1
Lymphoma malignant und:fferentiated |
celltype ! 1
Urinary bladder IR S S N S I S S S N A S T S S T S R S N S S 47
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: 15,000 ppm

WEEKS ON
STUDY

CARCASS
ID
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ALTMENTARY SYSTEM

Esophagus

Gal blagger

Intestine large

Intestine large, cecum

Intestine large, colon
Lymphoma maiignant mixed

Intestine large, rectum

Intestine small

Intestine small, duodenum
Hepatocellular carcinoma, metastatic

Intestine smalil. ileum
Lymphoma maiignant mixed

Intestine small, jerunum

Liver
Hemangiosarcoma
Hepatoceilular carcinoma
Hepatocellular carcinoma, multiple
Hepatocellular adenoma

Mesentery

Pancreas

Salivary glands

Stomach

Stomach, forestomach

Stomach, glandular
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ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex
Adrenal gland, medulla
Islets, pancreatic
Parathyroid gland
Pituitary gland
Thyroid giand

Follicular ceil, adenoma
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HEMATOPOIETIC SYSTEM
Blood
Bone marrow
Lymph node
Mesenteric, iymphoma malignant mixed
Lymph node, bronchial
Lymph node, mandibular
Spleen
Hemangiosarcoma
Thymus

INTEGUMENTARY SYSTEM
Mammary gland
Skin

Hemangiosarcoma

Subcutaneous tissue, lipoma

+ 4+

+ 4

PRy P

> Brr im»

+++

+8+
+ X+

+++

+
++E2 +++
2 +X+

=
+

+ 4+ 4

B +22 E++
++ R
+ 2+

+

+4 0+

++ o+

ot

++
+ 2+

++ o+

+22 +
+ 2+ 4
122 B+t

+

t+R o+t
+E+

=

+ 4+

+

t

4
2R
+ 24+

+ 44

+++

+E28 Z++
+ 2R+

4+

4+

+&
>
+ =
+2
+ R

=
+2
+=
+ 2

+2

+ X
+ 2

+5

4+

4

+ R
++

+ =

+
2
+2

+

MUSCULOSKELETAL SYSTEM
Bone

NERVOUS SYSTEM
Brain
Spinal cord

RESPIRATORY SYSTEM
Larynx
Lung
Alveolar/bronchiolar adenoma
Alveolar/bronchiolar carcinoma
Alveolar/bronchiolar carcinoma,
multiple
Nose
Trachea
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ar
Fibrosarcoma

Eye
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URINARY SYSTEM
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: 15,000 ppm

(Continued)
WEEKS ON 0 0 06 0 0 6 8 o 6 0 0 0 0 0 1 [ 1 1T T 1T 1T 1 1 1 1
STUDY 7T 7 7 7 7 7 8 8 8 8 8 9 9 9 0 0 0 0O O 0 O O O 0 O
3 5 5 6 6 6 0 3 4 6 8 2 6 7 0 0 0 0 O 0 0 0 0 0 O
TOTAL:
1 1 1 1T 1T 1 1 1 11 1 1T 1T 1t 1T 1T 1T T 1T 1 1T T T 1 |[TISSUES
CARCASS 0 4 4 0 3 3 4 2 3 ¢ 3 2 2 4 0 0 6 0 0 1 2 2 3 3 3 |TUMORS
D 9 6 9 7 4 6 4 5 7 8 8 1 4 3 1 2 83 4 5 8 3 8 0 3 5
11111t 11ty 11t 111111 1 1 ¢+ t 1 1 1 1
Esophagus + o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ 4+ 48
Gallbladder + + + + + + + 4+ + + A A+ AMMMI M+ MMM+ + 31
Intestine large + A+ + + + 4+ + o+ + + A+ + 4+ 4+ + o+ + o+ o+ o+ o+ o+ o+ 45
Intestine large, cecum + A 4+ + + + 4+ + + + M A + + + 4+ + + F 4+ o+ 4+ o+ o+ o+ 44
Intestine large, colon + A+ + + + o+ o+ o+ F A+ o+ o+ o+ O+ o+ 4+ o+ o+ o+ o+ o+ 45
Lymphoma malignant mixed X 1
Intestine large, rectum A 4+ + o+ + o+ F A+ o+ 4+ o+ o+ o+ o+ 44
Intestine small + A 4+ 4+ + 4+ o+ o+ 4+ o+ o+ A+ A+ o+ F o+ o+ 4+ 43
Intestine small, duodenum + A+ + + 4+ + 4+ + o+ + A+ A+ + 4+ o+ o+ o+ o+ + o+ o+ 42
Hepatocellular carcinoma, metastatic X 1
Intestine small, ileum + A 4+ + + + 4+ + + 4+ + A+ A 4+ + + 4+ F o+ + o+ o+ o+ o+ 43
Lymphoma malignant mixed X 1
Intestine small, jejunum + A + 4+ 4+ 4+ + 4+ + + + A + A + 4+ + + + + + o+ o+ + o+ 43
Liver + 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ +F 4+ o+ + 4+ 4+ 4+ 4+ o+ 4+ o+ o+ o+ o+ o+ 47
Hemangiosarcoma X 1
Hepatocellular carcinoma X X X 6
Hepatoceilular carcinoma, multipie X X X 3
Hepatocellular adenoma X X 2
Mesentery 3
Pancreas + F + + + o+ o+ F o+ o+ A+ + o+ o+ o+ o+ o+ o+ o+ + o+ 47
Salivary glands L S s A T S S S S S S e ' 48
Stomach R R ST T S S S S S e S S S T T T 48
Stomach, forestomach L S e T T S S S R S T T R S 48
Stomach, glandular L S T T T i S T S I 48
Heart S T S e S S S R e e N S S 48
Adrerai gland L e e N S S S S S S S SRR ¥ S S R S S e 47
Adrenal gland, cortex o+ ok 4+ 4+ + 4+ o+ o+ o+ F o+ + M O+ o+ o+ o+ o+ o+ 4 46
Adrenal gland, medulla + 4+ + 4+ 4+ 4+ F o+ o+ o+ 4+ 4+ M+ o+ o+ s+ o+ s+ 47
Islets, pancreatic + + + o+ + o+ 4+ +F o+ o+ o+ -+ s e 48
Parathyroid gland M + MMM+ + + + M MMMM+ M + + MMM + M MM 17
Pituitary gland + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ R S T S I 44
Thyroid giand S SR R S S T T T T T o S SR 48
Fotlicular cell, adenoma X 1
Tissue, NOS + + 3
GENTTAL SYSTEM
Epididymis + + + + o+ o+ o+ o+ o+ 4 + + + MM + M + M + M + + 39
Penis + + + + 8

Preputial gland + o+ F o+ o+ o+ + o+ - + 24

Prostate + + + + + + + M + + + A + + I + + + + + & < + + + 43

Seminal vesicle + + + o+ o+ o+ + + A M + + + + + + = o+ 0+ + o+ 4l

Testes + + + 4+ 4+ 4+ o+ F O+ O+ O+ o+ o+ 4+ o+ o+ o+ o+ 2+ Mo+ 4 47

Blood + o+ + o+ + o+ o+ o+ o+ F 4+ o+ 4+ o+ o+ e+ s+ o+ 48
Bone marrow + + + + + + 4+ + 4+ + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 48

Lymph node + 0+ + + 4+ o+ 4+ o+ o+ + + MM+ + o+ + + + M+ o+ M o+ 40
Mesenteric, lymphoma malignant mixed X L

Lymph node, bronchia + MM + M + + + M + + MM + + + + + + + M + M M + 30

Lymph node, mandibular + + + + + + + M + + M MMM + MMM + + M + + M + 22

Spleen + F o+ F o+ 4+ o+ 4+ 4+ 4+ o+ o+ o+ A+ o+ +F o+ o+ o+ o+ o+ o+ 48
Hemangiosarcoma X L

Thymus M + + + + M + + + + + A + + + + I M + + - M + MM 33

5 i

Mammary gland MM+ + + M + + + MMMM+ MM + MM + +«+ M + « M | 16

Skin . T S S U U + 4+ 4+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ + | 49
Hemangiosarcoma X | 1
Subcutaneous tissue. lipoma X ; 1

Bone + + + + 4+ + + o+ 4+ o+ 4+ o+ 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ l 48

i

Brain L S A e S I R T S 48

Spinal cord !

RESPIRATORY SYSTEM

Larynx R S S R S S S S R S 48

Lung + + F 4+ o+ o+ F 4+ o+ 4+ o+ o+ 4+ 4+ o+ o+ + 4+ F A e s+ 4 48
Alveolar/bronchiolar adenoma X X X X X X X 3
Alveolar/bronchiolar carcinoma X 1
Alveolar/bronchiolar carcinoma, ;

multiple X 1

Nose L e S T T S A S N e S S S S TR 49

Trachea + o+ + o+ + + o+ o+ o+ o+ o+ 4+ + 4+ o+ 4+ + o+ o+ T+ =+ | 47

|

SPECIAL SENSES SYSTEM !

Ear + + ! 4
Fibrosarcoma ! 1
ye + | 2

Harderian gland + o+ - + 4
Adenoma X X X X | 4

URINARY SYSTEM

Kidney S A S R N SR S S T S R i

Ureter ! 1 !

Urinary bladder + + + + o+ o+ o+ o+ o+ A+ +F o+ o+ o+ o+ A+ .+ 4T i

. i !
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION STUDY
OF CHLOROETHANE

Chamber Control 15,000 ppm
Harderian Gland: Adenoma
Overall Rates (a) 2/50 (4%) 4/50 (8%)
Adjusted Rates (b) 7.1% 36.4%
Terminal Rates (¢) 2/28 (71%) 4/11(36%)
Day of First Observation 700 700
Life Table Test (d) P=0.039
Logistic Regression Test (d) P=0.039
Fisher Exact Test(d) P=0.339
Harderian Gland: Adenoma, Adenocarcinoma, or Carcinoma
Overall Rates (a) 4/50 (8%) 4/50 (8%)
Adjusted Rates (b) 12.5% 36.4%
Terminal Rates (¢) 3/28 (11%) 4/11 (36%)
Day of First Observation 409 700
Life Table Test (d) P=0.176
Logistic Regression Test (d) P=0.264
Fisher Exact Test (d) P=0.643N
Liver: Hepatocellular Adenoma
Overall Rates (a) 6/50 (12%) 2/47 (4%)
Adjusted Rates (b) 18.7% 12.9%
Terminal Rates (¢) 4/28 (14%) 1/11(9%)
Day of First Observation 409 519
Life Table Test (d) P=0.511N
Logistic Regression Test (d) P=0.317N
Fisher Exact Test (d) P=0.155N
Liver: Hepatocellular Carcinoma
Overall Rates(a) 9/50 (18%) 9/47 (19%)
Adjusted Rates (b) 22.6% 52.6%
Terminal Rates (¢) 2/28 (1%) 5/11(45%)
Day of First Observation 479 357
Life Table Test (d) P=0.092
Logistic Regression Test (d) P=0.466
Fisher Exact Test (d) P=0.545
Liver: Hepatocellular Adenoma or Carcinoma
Overall Rates (a) 15/50 (30%) 10/47 (21%)
Adjusted Rates (b) 37.9% 54.6%
Terminal Rates (¢c) 6/28 (21%) 5/11(45%)
Day of First Observation 409 357
Life Table Test (d) P=0.267
Logistic Regression Test (d) P=0.365N
Fisher Exact Test (d) P=0.227N
Lung: Alveolar/Bronchiolar Adenoma
Overall Rates(a) 3/50 (6%) 8/48 (17%)
Adjusted Rates (b) 10.7% 43.5%
Terminal Rates {c) 3/28 (11%) 3/11(27%)
Day of First Observation 700 409
Life Table Test (d) P=0.003
Logistic Regression Test (d) P=0.015
Fisher Exact Test (d) P=0.087
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates (a) 5/50 (10%) 10/48 (21%)
Adjusted Rates (b) 17.9% 54.4%
Terminal Rates (c) 5/28 (18%) 4/11 (36%)
Day of First Observation 700 409
Life Table Test (d) P=0.002
Logistic Regression Test (d) P=0.008
Fisher Exact Test (d) P=0.113
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION STUDY
OF CHLOROETHANE (Continued)

(a) Number of tumor-bearing animals/number of animals examined at the site
(b) Kaplan-Meier estimated tumor incidences at the end of the study after adjusting for intercurrent mortality

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the 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 logistic regression test regards these lesions as nonfatal. The Fisher exact test compares directly the overall inci-

dence rates. A lower incidence in the dosed group isindicated by (N).
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TABLE C4. HISTORICAL INCIDENCE OF ALVEOLAR/BRONCHIOLAR TUMORS IN MALE B6C3F; MICE

RECEIVING NO TREATMENT (a)

Incidence in Controls

Study Adenoma Carcinoma

Adenoma or Carcinoma

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 14/50 2/50
Methyl methacrylate 10/50 3/50
Propylene 7/50 9/50
1,2-Epoxybutane 7/49 5/49
Dichloromethane 3/50 2/50
Ethylene oxide 5/50 6/50
Tetrachloroethylene 3/49 4/49
TOTAL 49/348 (14.1%) 31/348 (8.9%)
SD (b) 7.90% 5.02%
Range (c)
High 14/50 9/50
Low 3/50 2/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL 255/2,034 (12.5%) 102/2,034 (5.0%)

SD (b) 6.15% 3.42%
Range (¢}

High 14/50 8/50

Low 1/50 0/50

15/50
11/50
16/50
11/49

5/50
11/50

6/49

75/348 (21.6%)
8.18%

16/50
5/50

348/2,034(17.1%)
7.26%

17/50
3/50

(a) Data as of April 29, 1987, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.
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TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 50 50
ALIMENTARY SYSTEM
Esophagus (50) (48)
Hyperkeratosis 1 (2%)
Gallbladder (40) (31)
[nflammation, chronic 1 (3%)
Mucosa, hyperplasia 1 (3%
Intestine large (46) (45)
Anus, necrosis, focal 1 (2%)
[ntestine small, duodenum (45) (42)
Ulcer 1 (2%)
Intestine small, ileum (44) (43)
Inflammation, subacute 1 (2%)
Liver (50) 47
Basophilic focus 1 (2%)
Hematopoietic cell proliferation 2 (4%) 3 (6%)
Infiltration cellular, histiocytic, focal 1 (2%)
Inflammation, acute 1 (2%)
Mineralization, focal 1 (2%)
Necrosis 2 (4%) 5 (11%)
Hepatocyte, cytomegaly 1 (2%)
Mesentery 3)
Inflammation, suppurative 1 (33%)
Pancreas (49) (47)
Hyperplasia 2 (4%)
Salivary glands (49) (48)
Inflammation, chronic 7 (14%) 7 (15%)
Storach, forestomach (49) (48)
Hyperkeratosis 1 (2%) 2 (4%)
Epithelium, hyperplasia 2 (4%)
Stomach, glandular (49) (48)
Atrophy 1 (2%)
Cyst 1 (2%) 1 (2%)
Hyperplasia 1 (2%)
Inflammation, chronic 1 (2%)
Metaplasia, squamous 1 (2%) 4 (8%)
Mineralization 1 (2%)
Mucosa, necrosis 1 (2%)
Tooth (2)
Abscess 1 (50%)
CARDIOVASCULAR SYSTEM
Heart (50) (48)
Coronary artery, inflammation, chronic 2 (4%)
Coronary artery, mineralization 1 (2%)
Valve, degeneration 2 (4%)
Valve, degeneration, mucoid 7 (14%) 8 (17%)
Valve, mineralization 1 (2%)
ENDOCRINE SYSTEM
Adrenal gland (47) (47)
Capsule, inflammation, necrotizing 1 (2%)
Subcapsular, hyperplasia 23 (49%) 27 (57%)
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TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm

ENDOCRINE SYSTEM (Continued)
Adrenal gland, cortex (46) (46)

Degeneration, focal 1 (2%)
Hematopoietic cell proliferation 1 (2%)
Hyperplasia, focal 1 (2%) 2 (4%)
Hypertrophy, focal 1 (2%)

Adrenal gland, medulla 47) (47)

Cyst 1 (2%)

Islets, pancreatic 49) 48)
Atrophy 1 (2%)

Pituitary gland (47) (44)

Pars distalis, hyperplasia 1 (2%)

Thyroid gland (49) (48)

Cyst 1 (2%)
GENERAL BODY SYSTEM

Tissue, NOS (1) (3

Hemorrhage, focal 1 (100%)
GENITAL SYSTEM

Epididymis (46) (39
Inflammation, necrotizing 1 (2%)

Penis 3 (8
Inflammation, suppurative 1 (33%) 2 (25%)
Necrosis 2 (67%) 6 (75%)
Endothelium, hyperplasia, pseudoepitheliomatous 1 (13%)

Preputial gland (19) (24)
Abscess 3 (16%) 1 (4%)
Cyst 6 (32%) 11 (46%)
Hyperplasia 2 (8%)
[nflammation, chronic 1 (5%) 4 (17%)
Inflammation, necrotizing 3 (13%)
[nflammation, suppurative 5 (21%)

Prostate (49) (43)
Inflammation, chronic 1 (2%) 2 (5%)
Inflammation, suppurative 1 (2%) 2 (5%

Seminal vesicle (46) 41)
Dilatation 3 (T%) 10 (24%)
Inflammation, chronic 2 (5%)
Inflammation, necrotizing 1 (2%)

Inflammation, suppurative 1 (2%) 1 (2%)

Testes (48) 47)
Atrophy 4 (8%) 9 (19%)
Inflammation, suppurative 1 (2%)
Vein, angiectasis 1 (2%)

HEMATOPOIETIC SYSTEM

Lymph node (38) 40)
Hyperplasia 1 (3%)
Infiltration cellular, histiocytic 1 (3%)

Mediastinal, sinus, infiltration cellular 1 3%)
Mesenteric, infiltration cellular, histiocytic 1 (3%)
Renal, inflammation, acute 1 (3%)

Lymph node, bronchial (29) 30
Infiltration cellular, histiocytic 1 (3%) 2 (T%)

Lymph node, mandibular (19) (22)
Ectasia 1 (8%

Erythrophagocytosis 1 (5%
Hyperplasia, lymphoid 1 5%
Infiltration cellular, histiocytic 4 (21%) 3 (14%)
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TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM (Continued)

Spleen (49) (48)
Atrophy 1 (2%) 1 (2%)
Congestion, acute 1 (2%)
Fibrosis 1 (2%)

Hematopoietic cell proliferation 6 (12%) 9 (19%)
Hemorrhage 1 2%
Hemorrhage, chronic 1 (2%)
Hyperplasia, lymphoid 2 (4%)

Thymus (33 33
Cyst 1 (3%)
Necrosis, multiple 1 (3%)

INTEGUMENTARY SYSTEM

Mammary gland (18) (16)
Inflammation, chronic 1 (6%)

Duct, ectasia 1 (6%)

Skin (50) (49)
Hyperplasia, lymphoid 1 (2%)
Hair follicle, atrophy 11 (22%) 6 (12%)
Hair follicle, degeneration 1 (2%)

Hair follicle, ectasia 1 (2%)
Prepuce, abscess 3 (6%)
Prepuce, cyst 1 (2%)
Prepuce, hyperkeratosis 1 (2%)
Prepuce, inflammation, chronic 3 (6%)
Prepuce, inflammation, necrotizing 1 (2%) 2 (4%)
Prepuce, inflammation, suppurative 1 (2%) 4 (8%)
Prepuce, ulcer 10 (20%) 18 (37%)
Subcutaneous tissue, hyperplasia, lymphoid 1 (2%) 1 (2%)
Subcutaneous tissue, inftltration cellular,
histiocytic 1 (2%)
Subcutaneous tissue, inflammation, acute 1 (2%)
Subcutaneous tissue, inflammation, chronic 1 (2%) 1 (2%
Subcutaneous tissue, inflammation, suppurative 1 (2%) 1 (2%)

MUSCULOSKELETAL SYSTEM

Skeletal muscle (2)

[nflammation, necrotizing 1 (50%)

NERVOUS SYSTEM

Brain (50) (48)
Infiltration cellular, lymphocytic, focal 1 (2%)

Inflammation, suppurative 1 (2%)
Thalamus, mineralization 19 (38%) 17 (35%)
RESPIRATORY SYSTEM

Larynx (50) (48)
Dilatation 1 (2%)

Submucosa, cyst 1 (2%)
Submucosa, inflammation, chronic 1 (2%)
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TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
RESPIRATORY SYSTEM (Continued)
Lung (50) (48)
Bronchiectasis 1 (2%)
Hemorrhage 1 (2%) 1 (2%)
Hyperplasia, lymphoid 1 (2%)
Inflammation, acute 1 (2%) 1 (2%)
Inflammation, chronic, multifocal 9 (18%) 2 (4%)
Inflammation, chronic active 1 (2%)
Alveolar epithelium, hyperplasia, focal 1 (2%)
Alveolus, adenomatosis, focal 1 (2%)
Alveolus, infiltration cellular, histiocytic 1 (2%)
Bronchiole, hyperplasia, multifocal 1 (2%)
Glands, ectasia 3 (6%) 4 (8%)
Interstitium, inflammation, chronic 1 2%)
Submucosa, bronchus, glands, ectasia 1 (2%)
Nose (50) (49)
Glands, cyst 2 (4%) 1 (2%)
Glands, hyperplasia 1 (2%)
Nasolacrimal duct, inflammation, suppurative 1 (2%)
Oifactory epithelium, hyperplasia 1 (2%)
Septum, developmental malformation 1 (2%)
Submucosa, inflammation, chronic 3 (6%)
Trachea (50) 47
Glands, dilatation 4 (9%)
SPECIAL SENSES SYSTEM
Eye (2) (2)
Cornea, inflammation, subacute 1 (50%)
Cornea, necrosis, focal 1 (50%)
URINARY SYSTEM
Kidney (50) 49)
Cyst 1 (2%)
Hydronephrosis 1 (2%)
Infarct 2 (4%)
Inflammation, chronic 1 (2%) 2 (4%)
Inflammation, suppurative 2 (4%) 8 (16%)
Necrosis 3 (6%)
Nephropathy 27 (54%) 21 (43%)
Capsule, inflammation, necrotizing 1 (2%)
Pelvis, inflammation, suppurative 2 (4%) 1 (2%)
Renal tubule, karyomegaly 40 (82%)
Renal tubule, mineralization 1 (2%)
Ureter (H H
Mucosa, inflammation, chronic 1 (100%)
Urinary bladder (47) (47)
Inflammation, acute 1 2%) 2 (4%)
Inflammation, chronic 2 (4%) 3 (6%)
Inflammation, necrotizing 1 (2%)
Inflammation, suppurative 2 (4%) 2 (4%)
Lumen, concretion 1 (2%)
Transitional epithelium, hyperplasia 1 (2%) 2 (4%)
Transitional epithelium, necrosis 6 (13%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologicaliy 49 50

ALIMENTARY SYSTEM
Gallbladder (39) (32)

Carcinoma, metastatic 1 (3%)
Carcinoma, metastatic, uterus 1 (3%)
Lymphoma malignant histiocytic 1 (3%)
Lymphoma malignant lymphocytic 1 (3%)
Lymphoma malignant mixed 1 (3%) 1 (3%)
Lymphoma malignant undifferentiated cell type 1 (3%
Intestine large, cecum (41) 41
Lymphoma malignant mixed 2 (5%)
Intestine large, colon (47) (44)
Carcinoma, metastatic, uterus 2 (5%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant mixed 1 (2%
[ntestine large, rectum (46) (44)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Intestine small (45) (42)
Carcinoma, metastatic, uterus I 2%)
[ntestine small, duodenum (44) 4D
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Intestine small, ileum (44) 41)
Lymphoma matignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant mixed 1 (2%
Intestine small, jejunum (44) (40)
Lymphoma malignant histiocytic 1 (3%)
Lymphoma malignant lymphocytic 1 (3%)
Lymphoma malignant mixed 1 (3%)
Liver (49) (48)
Carcinoma, metastatic, uterus 1 (2%)
Hepatocellular carcinoma 3 (6%) 5 (10%)
Hepatocellular carcinoma, multiple 2 (4%)
Hepatocellular adenoma 1 (2%)
Leukemia granulocytic 1 (2%)
Lymphoma malignant histiocytic 2 (4%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Lymphoma malignant mixed 1 (2%) 3 (6%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)
Mesentery *(49) *(50)
Carcinoma, metastatic, uncertain primary site 1 (2%)
Carcinoma, metastatic, uterus 5 (10%)
Carcinoma, metastatic, multiple, uterus 2 (4%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Pancreas (48) (49)
Carcinoma, metastatic, uterus 7 (14%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%
Lymphoma malignant mixed 1 (2%) 2 (4%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)
Salivary glands (48) 47)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 3 (6%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
ALIMENTARY SYSTEM (Continued)
Stomach (48) (48)
Carcinoma, metastatic, uterus 1 (2%)
Stomach, forestomach (48) (48)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Papilloma squamous 2 (4%)
Stomach, glandular (49) 47)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)
CARDIOVASCULAR SYSTEM
Heart (49) (50)
Carcinoma, metastatic, uterus 3 (6%)
Carcinoma, metastatic, multiple, uterus 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
ENDOCRINE SYSTEM
Adrenal gland (49) (48)
Carcinoma, metastatic, uterus 1 (2%)
Lymphoma malignant mixed 1 (2%)
Capsule, carcinoma, metastatic, uterus 4 (8%)
Capsule, lymphoma malignant histiocytic 1 (2%
Capsule, lymphoma malignant mixed 1 (2% 1 (2%
Capsule, lymphoma malignant undifferentiated
cell type 1 (2%)
Subcapsular, lymphoma malignant 1 (2%)
Adrenal gland, cortex (49) (48)
Carcinoma, metastatic, uterus 3 (6%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)
Adrenal gland, medulla (49) 4n
Carcinoma, metastatic, uterus 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant mixed 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)
Pheochromocytoma, NOS 1 (2%) 2 (4%)
Islets, pancreatic (48) (49)
Lymphoma malignant mixed 1 (2%)
Pituitary gland (49) (45)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%
Pars distalis, adenoma 11 (22%) 1 (2%)
Thyroid gland (48) (48)
Lymphoma malignant mixed 1 (2%)
Follicular cell, adenoma 2 (4%)
GENERAL BODY SYSTEM
Tissue, NOS *49) *(50)
Adenoacanthoma, metastatic, mammary gland 1 (2%)
Carcinoma, metastatic, uterus 2 (4%)
Lymphoma malignant mixed 1 2%) 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
GENITAL SYSTEM

Ovary (49) (48)
Adenocarcinoma 1 (2%)
Carcinoma, metastatic, uterus 21 (44%)
Carcinoma, metastatic, multiple, uterus 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant mixed 1 2% 2 (4%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%
Bilateral, lymphoma malignant mixed 1 (2%)

Uterus 49) (50)
Carcinoma 1 (2%) 42 (84%)
Carcinoma, multiple 1 (2%)
Fibrosarcoma 1 (2%)
Lymphoma malignant histiocytic 2 (4%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 3 (6%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)
Cervix, polyp 1 (2%)

Endometrium, polyp stromal 1 (2%) 1 (2%)
HEMATOPOIETIC SYSTEM

Bone marrow (49) (50)
Leukemia granulocytic I (2%)
Lymphoma malignant mixed 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Lymph node (46) 45
Carcinoma, metastatic, uterus 1 2%)
[liac, lymphoma malignant mixed 1 (2%)
Mediastinal, lymphoma malignant mixed 1 (2%) 1 (2%)
Mediastinal, lymphoma malignant

undifferentiated cell type 1 (2%) 1 (2%)
Mesenteric, carcinoma, metastatic, uterus 1 (2%)
Mesenteric, lymphoma malignant histiocytic 1 (2%)
Mesenteric, lymphoma malignant lymphocytic 2 (4%)
Mesenteric, lymphoma malignant 1 (2%)
Mesenteric, lymphoma malignant mixed 1 (2%) 2 (4%)
Mesenteric, lymphoma malignant

undifferentiated cell type 2 (4%)
Renal, carcinoma, metastatic, uterus 2 (4%)
Renal, lymphoma malignant lymphocytic 1 (2%)
Renal, lymphoma malignant mixed 1 (2%) 2 (4%)
Renal, lymphoma malignant undifferentiated

cell type 2 (4%)

Lymph node, bronchial 37 (38)
Adenoacanthoma, metastatic, mammary gland 1 (3%)

Carcinoma, metastatic, uterus 13 (34%)
Carcinoma, metastatic, multiple, uterus 1 3%)
Lymphoma malignant histiocytic 1 (3%)
Lymphoma malignant lymphocytic 1 (3%) 1 (3%
Lymphoma malignant 1 (3%)

Lymphoma malignant mixed 1 (3%) 3 (8%)
Lymphoma malignant undifferentiated cell type 1 (3%) 2 (5%)

Lymph node, mandibular 41 (26)
Lymphoma malignant histiocytic 1 (4%)
Lymphoma malignant lymphocytic 1 (2% 2 (8%)
Lymphoma malignant mixed 3 (12%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (4%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm

HEMATOPOIETIC SYSTEM (Continued)
Spleen (49 (49

Carcinoma, metastatic, uterus 5 (10%)
Leukemia granulocytic 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 2 (4%)
Lymphoma malignant 1 (2%)
Lymphoma malignant mixed 1 (2%) 3 (6%)
Lymphoma malignant undifferentiated cell type 1 (2%) 2 (4%)

Thymus (39) (25)
Lymphoma malignant lymphocytic 1 (4%)
Lymphoma malignant mixed 1 (4%)
Lymphoma malignant undifferentiated cell type 1 3%)

INTEGUMENTARY SYSTEM

Mammary gland (42) (38)
Adenoacanthoma 1 (2%) 1 (3%)
Adenocarcinoma 2 (5%)

Lymphoma malignant lymphocytic 1 (3%)
Lymphoma malignant undifferentiated cell type 1 (2%)

Skin (48) 50y
Lymphoma malignant mixed 1 (2%)
Sarcoma 1 (2%)

Subcutaneous tissue, hemangiosarcoma 1 (2%)
Subcutaneous tissue, lymphoma malignant
histiocytic 1 (2%)
Subcutaneous tissue, lymphoma malignant
lymphocytic 1 (2%)
Subcutaneous tissue, lymphoma malignant
undifferentiated cell type 1 (2%) 1 (2%)
MUSCULOSKELETAL SYSTEM

Bone 49 (50)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant undifferentiated cell type 1 (2%

Cranium, osteosarcoma 1 (2%)

Skeletal muscle *(49) *(50)
Adenocacanthoma, metastatic, mammary gland 1 (2%)

Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
NERVOUS SYSTEM

Brain (49) (50)

Meninges, lymphoma malignant mixed 1 (2%)
RESPIRATORY SYSTEM

Larynx (46) (49
Lymphoma malignant mixed 2 (4%)

Lung (49) (50)
Adenoacanthoma, metastatic, multiple, mammary

gland 1 (2%)
Alveolar/bronchiolar adenoma 1 (2%) 2 (4%)
Alveolar/bronchiolar adenoma, multiple 1 (2%)
Alveolar/bronchiolar carcinoma 2 (4%) 2 (4%)
Alveolar/bronchiolar carcinoma, multiple 1 (2%)
Carcinoma, metastatic, uterus 12 (24%)
Carcinoma, metastatic, multiple, uncertain

primary site 1 2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm

RESPIRATORY SYSTEM
Lung (Continued) (49) (50)

Carcinoma, metastatic, multiple, uterus 11 (22%)
Leukemia granulocytic 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Lymphoma malignant mixed 1 (2%) 3 (6%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 2%

Nose (49) (50)
Lymphoma malignant mixed 2 (4%)
Mucosa, adenocarcinoma 1 (2%)

Trachea (46) (49)
Lymphoma malignant mixed 2 (4%)

SPECIAL SENSES SYSTEM

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

Pinna, fibrosarcoma 1 (2%)

Harderian gland *(49) *(50)
Adenocarcinoma 2 (4%)
Adenoma 2 (4%)

URINARY SYSTEM

Kidney 49) (47)
Carcinoma, metastatic, uterus 8 (17%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic I (2%) 1 (2%)
Lymphoma malignant mixed 1 (2%) 2 4%)
Lymphoma malignant undifferentiated cell type 1 (2%) 1 (2%)

Ureter *(49) *(50)
Carcinoma, metastatic, uterus 1 (2%)

Urinary bladder (46) 43)
Carcinoma, metastatic, uterus 7 (16%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 2 (5%)
Lymphoma malignant undifferentiated cell type 1 (2%)

SYSTEMIC LESIONS

Muitiple organs *(49) *50)

Hemangiosarcoma 1 (2%)
Lymphoma malignant mixed 1 (2%) 3 (6%)
Lymphoma malignant undifferentiated cell 1 (2%) 2 (4%)
Lymphoma malignant lymphocytic 2 (4%) 2 (4%)
Lymphoma malignant 1 (2%) 1 (2%)
Leukemia granulocytic 1 (2%)
Lymphoma malignant histiocytic 2 (4%)

ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50

Terminal sacrifice 32 2
Moribund sacrifice 9 30
Natural death 6 18
Accidently killed 2
Missing 1
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
TUMOR SUMMARY
Total animals with primary neoplasms ** 28 47
Total primary neoplasms 38 80
Total animals with benign neoplasms 15 9
Total benign neoplasms 17 9
Total animals with malignant neoplasms 18 47
Total malignant neoplasms 20 69
Total animals with secondary neoplasms *** 1 35
Total secondary neoplasms 4 122
Total animals with malignant neoplasms--
uncertain primary site 1
Total animal with neoplasms--
uncertain benign or malignant 1 2
Total uncertain neoplasms 1 2

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically.
** Primary tumors: all tumors except secondary tumors
*** Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: CHAMBER CONTROL

WEEKS ON
STUDY

CARCASS
iD

ALTMENTARY SYSTEM
Esophagus
GalFbla der
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine smali, duodenum
Intestine small, ileum
Lymphoma malignant lymphocytic
Intastine smail, jejunum
Liver
Hepatocellular carcinoma
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Pancreas
Lymphoma malignant lymphocytic
Lympnoma maliignant m:xed
Lymphoma malignant undifferentiated
cell type
Salivar{ glands
Lymphoma malignant undifferentiated
ceil type
Stomach
Stomach. forestomach
Lymphoma maiignant undifferentiated
ceil type
Stomach, glanduiar
Lymphoma malignant undifferentiated
cell type
Tooth

CARDIOVASCULAR SYSTEM
Heart
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ENDOCRINE SYSTEM
Adrenal gland
Capsule, lymphoma malignant mixed
Adrenal gland, cortex
Lymphoma malignant lymphocytic
Adrenal gland, medulla
Lymphoma malignant lymphocytic
Lymiphoma maiignant undifferentiated
celi type
Pheochromocytoma, NOS
Islets, pancreatic
Parathyroid gland
Pituitary gland
Pars distalis, adenoma
Thyroid gland

GENERAL BODY SYSTEM
Tissue, NOS
Adeno;canchoma. metastatic, mammary
glan:
Lymphoma malignant mixed
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GENITAL SYSTEM
Clitoral giand
Ovary
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymfzhoma malignant undifferentiated
cell type
Uterus
Carcinoma
Lymphoma malignant undifferentiated
ceil Lype
Cervix, poiyp
Endometrium, polyp stromal

HEMATOPOIETIC SYSTEM
Blood
Bone marrow
Lymphoma malignant undifferentiated
ceil type
Lymph node
Mediastinal, lymphoma malignant
mixe
Mediastinal, lymphoma malignant
undifferentiatead cell type
Mesenteric, lymphoma malignant mixed
Renal, lymphoma malignant mixed

+: Tissue examined microscopically
Not examined
—: Present but not examined microscopically
I: Insufficient tissue
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: CHAMBER CONTROL

(Continued)
WEEKS ON T 1 1 1 1 [ T 1T 11111 11 1T 111 11 1T1TT1T1
STUDY 0o 0 0 0 0 0 0 0 0 0 0 0 0 O O O OGO O OO OCO 0O O
1 1*$¥ 1111 11111111 31 1 1 11t 1 1 1 1 11
TOTAL:
o 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 |TISSUES
CARCASS 6 6 6 6 6 6 6 6 7 7 7 7 7 7 8 8 & 8 8 3% 9 9 9 9 9 (TUMORS
1D 1 3 4 5 6 7 8 9 0 1L 2 4 7 9 1 2 86 7 8 1 4 5 8 7 8
1 11 11111 1111111111111 1 1 11
ALIMENTARY SYSTEM
Esophagus + 4+ + 4+ F + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ s 49
Gallbladder + + + + + F + + + + + + + + A M+ M+ + + + M+ + 39
Lymphoma malignant mixed 1
LymPhoma malignant undifferentiated
cel tyg; 1
Intastine large P Sk R e S S S T S S S S T R . S S N o 48
Intestine large, cecum + + + + + +F o+ o+ + 4+ o+ o+ o+ o+ 4 41
Intestine large, colon + + + F + + + o+ + 4+ 4+ o+ + 4+ o+ o+ o+ O+ o+t 47
Intestine large, rectum F O YT T T S S S S A R N ST S S S S N . 46
Intestine small + + + + + + 4+ o+ 4+ o+ o+ o+ o+ o+ o+ F A+ s+t 45
Intestine small, duodenum P T T S S S S S S S S S S S T T R R B S 44
Intestine small, ileum + 0+ + 4+ +F o+ + +F + o+ o+ o+ 4+ o+ o+ o+ o+ 4 44
Lymphoma malignant lymphocytic _ 1
Intestine small, jejunum + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ + O+ + + + o+ o+ 44
Liver + 4+ + o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ + o+ o+ o+ 49
Hepatocellular carcinoma X 3
Lymphoma malignaat lymphocytic X 2
Lymphoma malignant mixed 1
Lymf)homa malignant undifferentiated
cell type 1
Pancreas + 4+ + + + 4+ + 4+ 4+ + M+ o+ o+ o+ + o+ o+ o+ o+ o+ 4+ 48
Lymphoma malignant lymphocytic 1
Lymphoma malignant mixed
Lymf)homa malignant undiffarentiated
cell type 1
Salivary glands + O+ + + + + + o+ + F o+ o+ o+ + 4+ o+ o+ A+ o+t 48
Lymphoma malignant undifferentiated
celltype 1
Stomach + + + + + F + + + 4+ o+ o+ o+ o+ o+ -+ o+ o+t 48
Stomach, forestomach + + M + 4+ + + + 4+ 4+ + + 4+ + + 4+ o+ o+ 4+ + o+ o+ o+ o+ 48
Lymphoma malignant undifferentiated
cell type 1
Stomach, glandular + 0+ o+ o+ F F F F 4+ + F o+ 4+ 4+ o+ 4 49
Lythoma malignant undiffersntiatad
cell type 1
Tooth + 1
Heart + + + + + + + + +F o+ o+ + o+ o+ + 4+ o+ o+ o+ o+ A+t 4 49
ERDOCRINE SYSTEM
Adrenal gland + + + + + + + + + + 4+ o+ o+ o+ + + + o+ o+ o+ + 49
Capsule, lymphoma malignant mixed 1
Adrenal gland, cortex + + 4+ + + + o+ o+ o+ + + o+ + 0+ 4+ o+ o+ 4 + 49
Lymphoma malignant lymphocytic 1
Adrenal gland, medulla + + + 4+ o+ 4 + + + 4+ o+ + + o+ + o+ 4 49
Lymphoma malignant lymphocytic L
Lymrhoma malignant undifferentiated
cell type 1
Pheochromocytoma, NOS X 1
Islets, pancreatic + + 4+ + + + 4+ F 4+ + + + o+ o+ o+ o+ + ]+ o+ s 48
Parathyroid gland M + MM + + + M + + + + + + + + + MMM + + + + M 27
Pituitary gland + 4+ + + 4+ F o+ F 4+ F o+ 4+ o+ o+ o+ 49
Pars distalis, adenoma X X X X X X X 11
Thyroid gland + O+ + + o+ o+ + + o+ o+ o+ + + F o+ o+ 4+ o+ o+ o+ o+ 48
i
|
Tissus, NOS l 2
Adenoacanthoma, metastatic, mammary |
gland H 1
Lymphoma malignant mixed | 1
t
CERITAL SYSTEM | H
Clitoral gland i 1 I
Ovary + 0+ + + + + o+ + o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ e+ e s+ 49 |
Lymphoma malignant lymphocytic i L |
Lymphoma malignant mixed ; 1 |
Lythoma malignant undifferentiated i !
celltype 1 1
Uterus [ T T T S S S S I T N S S S B
Carcinoma | 1
Lymphoma malignaat undifferentiated
cell type 1
Cervix, polyp 1
Endometrium, polyp stromal 3
AEMATOPOIETIC SYSTEM
Blood + + 4+ + + o+ + + 4+ o+ F + o+ F o+ o+ o+ o+ 49
Bone marrow + + + + + + + o+ o+ + o+ o+ o+ + 4+ 4+ o+ o+ o+ 4+ 49
Lymphoma malignant undifferentiated
cell type 1
Lymph node + 4+ + F + M+ + + + M+ + o+ o+ o+ o+ s+t 46
Mediastinal, lymphoma malignant
mixed L
Mediastinal, lymphoma malignant
undifferantiated cell type !
Mesentaeric, lymphoma malignant mixed 1
Renal, lymphoma malignant mixed 1
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: CHAMBER CONTROL

(Continued)

WEEKS ON
STUDY

CARCASS
ID

«Continue
Lymph node, bronchial
Adencacanthoma, metastatic, mammary
giand
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Lymph node, mandibular
Lymphoma malignant lymphocytic
Lymphoma malignant undifferentiated
cell type
Spleen
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lythoma malignant undifferentiated
celltype
Thymus
Lymphoma malignant undifferentiated
cell type

INTEGUMENTARY SYSTEM

Mammary gland

Adenoacanthoma

Adenocarcinoma

Lymphoma malignant undifferentiated
cell type

kin

Sarcoma

Subcutaneous tissue, hemangiosarcoma

Subcutaneous tissue, lymphoma
malignant lymphoeytic

Subcutaneous tissue, lymphoma
malignant undifferentiated cell
type

Bone
Lymlphoma malignant undifferentiated
cell type
Cranium, ostessarcoma
Skeletal muscie
Adenocacanthoma, metastatic, mammary
gland
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NERVOUS SYSTEM
Brain

RESPIRATORY SYSTEM
Larynx
Lung
Adenoacanthoma, metastatic, multipla,
mammary gland
Alveolarronchiolar adenoma
Alveolar/bronchiolar adenoma, muitiple
Alveolar/bronchiolar carcinoma
Alveolar/ronchiolar carcinoma,
multiple
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Nose
Trachea
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4+t
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%PECIAL SENSES SYSTEM
ar
Squamous cell carcinoma
Pinna, fibrosarcoma
Eye
Harderian gland
Adenoma

>4

URINARY SYSTEM
Kidney
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiatad
celF type
Urinary bladder
Lymlphoma malignant undifferentiated
cell type

P+

+
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: CHAMBER CONTROL

(Continued)
WEERSON I T"1 1T 1 1T 1T 1T T 1T 1T 17 1T 1T 1T 11 111 I 1 1T 1
STUDY o 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0 O O O 0 O O 0 O
11 11111t 1 1111111 111 1 1 1 1 1 1
TOTAL:
0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 06 0 0 0 0 [TISSUES
CARCASS 6 6 6 6 6 6 6 6 7 7 7 7 7 7 8 8 8 B 8 9 9 9 9 9 9 |[TUMORS
1D 1 3 4 5 6 7 8 9 0 1 2 4 7 9 1 2 6 7 8 1 4 5 6 7 8
1+ 1t 11111 ¢t 1111111111111 11
ont
Lymph node, bronchial + + + MMMM + M+ M + 4+ + + + + + + M + M + + + 37
Adenoacanthoma, metastatic, mammary
gland 1
Lymphoma malignant lymphocytic 1
Lymphoma malignant X 1
Lymphoma malignant mixed 1
Lymphoma malignant undifferentiated
cell type 1
Lymph node, mandibular + 0+ + + + M+ o+ M+ o+ MM+t 41
Lymphoma malignant lymphocytic 1
1;:»hm:rm malignant undifferentiated L
I type
Spleen + o+t o+ o+t + o+ + + o+ o+ o+ s+ o+ 49
Lymphoma malignant lymphocytic X 1
Lymphoma malignant mixed 1
homa malignant undifferentiated
celF 1
Thymus + + 4+ 4 + F + + 4+ + + 4+ + + + + 4+ + + + M+ + + M 39
Lymfahoma malignant undifferentiated
cell type 1
Mammary gland + + + + + + + MMM + + + 4+ + + o+ o+ o+ o+ o+ o+ 42
Adencacanthoma 1
Adenocarcmoma X 2
1phoma malignant undifferentiated
L type 1
+ + + 4+ + o+ o+ o+ o+ F o+ o+ o+ F o+ o+ 4 48
San:oma 1
Subcutaneous tissue, hemangiosarcoma 1
Subcutaneous tissue, lymphoma
malignant lymphocync 1
Subcutaneous tissue, lymphoma
malignant undifferantiated cell
type 1
MUSCULOSKELETAL SYSTEM
Bone L R R S T S I e S T S R A e T A 49
Lythoma malignant undifferentiated 1
Cramum osteosarcoma 1
Skeletal muscie 2
Adenoacanthoma, metastatic, mammary
gland 1
NERVOUS SYSTEM
Brain + + + o+ o+ o+ + o+ F F o+ + 4+ o+ + o+t 49
RESPIRATORY SYSTEM
Larynx 0+ + F 4+ + + + + + + + + + + M+ o+ + + + I + + 0+ 46
Lung L T T S S I S T R S N T N T S R A R S 49
Adenoacanthoma, metastatic, multiple,
mammary gland 1
Alveolar/bronchiolar adenoma X L
Alveolar/bronchioclar adenoma, multiple X 1
Alveolar/bronchiolar carcinoma 2
Alveolar/bronchiolar carcinoma,
multiple X 1
Lymphoma malignant lymphocytic X 2
Lymphoma malignant mixed 1
lf)homa malignant undifferentiated L
ce
Nose PR T T S S SES SR S S SR S S e T T T S 49
Trachea + 4+ + + + o+ o+ + 4+ o+ o+ 4+ o+ 4+ D+ o+ o+ 46
Ear 3
Squamous cell carcinoma 1
Pinna, fibrosarcoma L
Eye + 1
Harderian gland + 2
enoma X 2
URINARY SYSTEM
Kidney + 0+ + + + o+ o+ 4+ + o+ F o+ o+ F A+t + s+t 49
Lymphoma malignant lymphocytic 1
Lymphoma malignant mixed L
Lymphoma malignant undifferentiated
cell type 1
Urinary bladder + + + + 4+ + F o+ 4+ 4+ o+ +F o+ o+ + I+ o+ o+ A+ 46
Lymphoma malignant undifferentiated
cell type 1
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF CHLOROETHANE: 15,000 ppm

WEEKS ON
STUDY

CARCASS
1D

ALIMENTARY SYSTEM

ha,
Calloladier

Carcinoma, metastatic, uterus
Carcinoma, metastatic
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Intestine large
Intestine large, cecum
Lymphoma malignant mixed
Intestine large, cof:n
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Intestine large, rectum
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Intestine small
Carcinoma, metastatic, uterus
Intestine small, duodenum
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Intestine small, ilaum
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Intestine small, jejunum
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Liver
Carcinoma, metastatic, uterus
Hepatocellular carcinoma
Hepatocellular carcinoma, multiple
Hepatocellular adenoma
Leukemia granulocytic
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymf)homa malignant undifferentiated
cell type

Maesentery
Carcinoma, metastatic, uterus
Carcinoma, metastatic, uncertain
primary site
Carcinoma, metastatic, uterus
Carcinoma, metastatic, muitiple, uterus
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Pancreas
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymlphoma malignant undifferentiated
cell type

Salivary glands
Lymphoma malignant lymphoeytic
Lymphoma maiignant mixed
Lymphoma malignant undifferentiated

cell type

Stomach
Carcinoma, metastatic, uterus

Stomach, forestomach
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymrhoma malignant mixed
Papilloma squamous

Stomach, glandular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

CARDIOVASCULAR SYSTEM —
Heart

Carcinoma, metastatic, uterus

Carcinoma, metastatic, multiple, uterus

Lymphoma malignant lymphocytic

Lymphoma malignant mixed
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ENDOCRINE SYSTEM
Adrenal gland
Carcinoma, metastatic, utarus
Lymphoma malignant mixed
Capsule, carcinoma, metastatic, uterus
Capsule, [ymphoma malignant
histiocytic
Capsule, lymphoma malignant mixed
Capsule, lymphoma malignant
undifferentiated cell type
Subcapsular, lymphoma malignant
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 15,000 ppm
(Continued)

WEEKS ON
STUDY

CARCASS
ID

Esophagus
Galﬁ;lagu
Camnom metastatic, uterus
Camnoma, metastatic
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Intestine large
Intestine large, cecum
Lymphoma malignant mixed
Intestine large, colon
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Intestine large, rectum
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Intestine small
Carcinoma, metastatic, uterus
Intestine small, duodenum
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Intestine small, ileum
Lymphoma mahgnant lymphocytic
Lymphoma malignant mixed
Intestine smalil, jejunum
Lymphoma maliznant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Liver
Carcinoma, metastatic, uterus
Hepatocellular carcinoma
Hepatocellular carcinoma, multipie
Hepatocellular adenoma
Leukemia granulocytic
Lyvmphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lynle;homa malignant undifferentiated
ce
Mesentsry
Carcinoma, metastatic, uterus
Carcinoma, metastatic. uncertain
primary site
Carcinoma, metastatic, uterus
Carcinoma, metastatic, muitiple, uterus
Lymphoma malignant histiocytic
Lymphoma malignant mixed
Pancreas
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
o 1phoma malignant undifferentiated
ce
Salival glands
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
1phoma malignant undifferentiated
ltype
Stomach
Carcinoma, metastatic, uterus
Stomach, forestomach
Lymphoma malignant histiocytic
Lymphoma mahgnaut lymphocytic
Lymrhoma malignant mixed
Papilloma squamous
Stomach, glandular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Heart
Carcinoma, metastatic, uterus
Carcinoma, metastatic, multiple, uterus
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
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ENDOCRINE SYSTEM
Adrenal gland
Carcinoma, matastatic, uterus
Lymphoma malignant mixed
Capsule, carcinoma, metastatic, uterus
Capsule, lymphoma malignant
histiocytic
Capsule, lymphoma malignant mixed
Capsule, lymphoma malignant
undifferentiated cell type
Subcapsular, lymphoma malignant
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 15,000 ppm

(Continued)

WEEKS ON
STUDY

CARCASS
ID
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ENDOCRINE SYSTEM (Continued)
Adrenal gland, cortex
Carcinoma, metastatic, uterus
Lymphoma malignant lymphocytic
Lymphoma malignant undifferentiated
cell type
Adrenal gland, medulla
Carcinoma, metastatic, uterus
Lymphoma malignant lvmphocytic
Lymphoma maiignant mixed
Lymphoma maiignant undifferentiated
call type
Pheochromocytoma, NOS
Islets, pancreatic
Lymphoma malignant mixed
Parathyroid gland
Pituitary gtand
Lymphoma malignant lvmphocytic
Lymphoma malignant mixed
Pars distalis, adenoma
Thyroid gland
Lymphoma maiignant mixed
Follicular cell, adenoma

+

+ 2
R4+

+ X
+ R

e

-
+

M M M

+ R
+ R
+ &
+
"
+
+2
+X
4
=
=
t R

+
+
+

+

+ +
+ X

++

GENERAL BODY SYSTEM
Tissue, NOS
Carcinoma, metastatic, uterus
Lymphoma maiignant mixed

GENTITAL SYSTEM
Ovary
Adenocarcinoma
Carcinema, metastatic, uterus
Carcinoma, metastatic, multiple, uterus
Lymphoma malignant histioeytic
Lymphoma maiignant lymphocytic
Lymphoma maiignant mixed
Lymphoma malignant undifferentiated
cell type
Bilateral, lymphoma malignant mixed
Uterus
Carcinoma
Carcinoma, muitipie
Fibrosarcoma
Lymphoma maiignant histiocytic
Lymphoma matigrant lymphoceytic
Lymphoma maiignant mixed
Lymphoma malignant undifferentiated
cell type
Endemetrium, poiyp stromal
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HEMATOPOIETIC SYSTEM
Blood
Bone marrow
Leukemia granulocytic
Lymphoma malignant mixed
Lymph node
Carcinoma, metastatic, uterus
Iliac, lymphoma malignant mixed
Mediastinal, lymphoma malignant
mixed
Mediastinal, lymphoma malignant
undifferentiated cell type
Meseaterie, carcinoma, metastatic,
uterus
Mesentenc, lvmphoma malignant
histiocytic
Mesenteric, iymphoma malignant
lymphocytic
Mesenteric, ivmphoma maiignant
Mesenterie, lvmphoma maiignant mixed
Mesentenc, ivmphoma malignant
undifferentiated cell tvpe
Renal, carcinoma, metastatic, uterus
Renal, lymphoma maiignant
lymphocytic
Renal, lymphoma maiignant mixed
Renal, lymphoma maiignant
undifferentiated ceil type
Lymph node, bronchial
Carcinoma, metastatic, uterus
Carcinoma, metastatic, multiple, uterus
Lymphoma malignant histioeytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma maiignant undifferentiated
cell type
Lymph node, mandibular
Lymphoma malignant histioevtic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cellptype
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 15,000 ppm

(Continued)

WEEKS ON
STUDY

CARCASS
ID

(Cont'd)
Adrenal gland, cortex
Carcinoma, metastatic, uterus
Lymphoma malignant lymphocytic
Lymphoma malignant undifferentiated
celltype
Adrenal gland, meduila
Carcinoma, metastatic, uterus
Lymphoma maiignant lymphocytic
Lymphoma maiignant mixed
Lymphoma malignant undifferentiated
cell type
Pheochromocytoma, NOS
Islets, pancreatic
Lymphoma malignant mixed
Parathyroid gland
Pituitary gland
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Pars distalis, adenoma
Thyroid gland
Lymphoma mahgnant mixed
Follicular cell, adenoma

Tissue, NOS
Carcinoma, metastatic, uterus
Lymphoma malignant mixed
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GENTTAL SYSTEM
Ovary
Adenocarcinoma
Carcinoma, metastatic, uteras
Carcinoma, metastatic, multiple, uterus
Lymphoma malignant histiocytic
Lymphoma maiignant iymphocytic
Lymphoma maiignant mixed
Lymphoma malignant undifferentiated
cell type
Bilateral. lymphoma malignart mixed
Uterus
Carcinoma
Carcinoma, muitiple
Fibrosarcoma
Lymphoma maiignant histiocyt:ic
Lvmphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
vell tvpe
Endometrnum. poiyp stroma.

HEMATOPOIETIC SYSTEM
Bloc
Bone marrow
Leukemia granulocytic
Lymphoma malignant mixed
Lymph node
Carcinoma, metastatic, uterus
lliac, lymphoma malignant mixed
Mediastinai, lymphoma maiignant
mixed
Mediastinai, lymphoma malignant
undifferentiated cell type
Mesenteric, carcinoma, metastatic,
uterus
Masenteric, lymphoma maiignant
histiocytic
Maesenteric, lymphoma malignant
lymphocytic
Mesenteric, lymphoma malignant
Mesenteric, lymphoma malignant mixed
Mesenteric, lymphoma malignant
undifferentiated cell type
Renal, carcinoma, metastatic, uterus
Renal, lymphoma maiignant
lymphocytic
Renai, lymphoma malignant mixed
Renal, lymphoma maiignant
undifferentiated cell type
Lymph node, bronchial
Carcinoma, metastatic, uterus
Carcinoma, metastatic, multiple, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Lymph node, mandibular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 15,000 ppm
(Continued)

WEERS ON
STUDY

CARCASS
D

HEMATOPOIETIC SYSTEM (Cont'd)
Spleen
Carcinoma, metastatic, uterus
Leukema granulocytic
Lymphoma malignant histiocytic
Lymphoma malignant iymphocytic
Lymphoma malignant
Lymphoma malignant mixed
Lymphoma maiignant undifferentiated
celitype
Thymus
Lymphoma malignant iymphocytic
Lymphoma malignant mixed

Mammary gland

Adenocacanthoma

li.ymphoma maiignant lymphocytic
in

Lymphoma malignant mixed

Subcutaneous tissue, lymphoma
malignant histiocytic

Subcutaneous tissue, lymphoma
malignant undifferentiated cell type

MUSCULOSKELETAL SYSTEM
Bone

Lymphoma malignant lymphocytic
Skeletal muscle

Lvmphoma malignant lymphocytic

Lymphoma malignant mixed

1

-1 O

2~

w0

-~

1o

w -0

~1]

0

xS
2 0o O

0
8
2

3 00 Of

w0 @ O

w2 00 O

- 0o O

0 O

0o O

o e O

-1 00 O}

00 00 O

Qo 00 O

0o O

© 00

© o o

— o

— 00 S |

—0 -1

—D g

— 00 |

— 0 |

r— 00 O3 |

- v

—S 1
0

e

— 10 00

- 30 G0

—© © |

2O

— 0 O ]

-0 =1 |

—o 0

oo @oo

— o o

——3 0

o 00+

00 =1

-0 ]

—

=+

=t

P

+ <

R R Y

NERVOUS SYSTEM
Brain
Meninges, iymphoma malignant mixed

Larynx
Lympnoma malignant mixed

Lung
Alveoiar/bronchiolar adenoma
Ajveoiar/bronchiolar carcinoma
Carcinoma, metastatic, uterus
Carcinoma, metastatic, muitiple, uterus
Carcinoma, metastatic. multiple.

uncertain primary site
Carcinoma, metastatic, muitiple, uterus
Leukemia granulocytic
Lymphoma malignant histiocytic
Lymphoma maiignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type

Nose
Lymphoma maiignant mixed
Mucosa, adenocarcinoma

Trachea
Lymphoma malignant mixed

Eye
Hardarian gland
Adenocarcinoma

ORINARY SYSTEM
Kidney
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Ureter
Carcinoma, metastatic, uterus
Urinary bladder
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma maiignant mixed
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 15,000 ppm

(Continued)

WEEKS ON
STUDY

CARCASS
D

HEMATOPOIETIC SYSTEM (Cont'dy
Spleen
Carcinoma, metastatic, uterus
Leukemia granulocytic
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type
Thymus
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Mammary gland
Adenoacanthoma
Lymphoma malignant lymphocytic
Skin
Lymphoma malignant mixed
Subcutaneous tissue, lymphoma
malignant histiocytic
Subcutaneous tissue, lymphoma
malignant undifferentiated cell type

MUSCULOSKRELETAL SYSTEM
Bone

Lymphoma malignant lymphocytic
Skeletal muscle

Lymphoma malignant lymphocytic

Lymphoma malignant mixed
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NERVOUS SYSTEM
Brain
Meningss, lymphoma malignant mixed

RESPIRATORY SYSTEM

Larynx
Lymphoma malignant mixed

Lung
Alveolar:broncniolar adenoma
Alveoiar/bronchiolar carcinoma
Carcinoma, metastatic, uterus
Carcinoma, metastatic, multiple, uterus
Carcinoma, metastatic, multiple,

uncertain pnmary site
Carcinoma, metastatic. muitiple, uterus
Leukemia granulocytic
Lymphoma maiignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated
cell type

Nose
Lymphoma malignant mixed
Mucosa, adenocarcinoma

Trachea
Lymphoma malignant mixed
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URINARY SYSTEM

Kidney
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma maiignant lymphocytic
Lymphoma malignant mixed
Lymphoma malignant undifferentiated

cell type

Ureter
Carcinoma, metastatic, uterus

Urinary bladder
Carcinoma, metastatic, uterus
Lymphoma malignant histiocytic
Lymphoma malignant lymphoeytic
Lymphoma malignant mixed
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TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Liver: Hepatocellular Carcinoma
Qverall Rates (a) 3/49 (6%) 7/48 (15%)
Adjusted Rates (b) 9.4% 47.7%
Terminal Rates (¢} 3/32 (9%) 0/2 (0%)
Day of First Observation 700 622
Life Table Test (d) P<0.001
Logistic Regression Test (d) P=0.025
Fisher Exact Test (d) P=0.150
Liver: Hepatocellular Adenoma or Carcinoma
Overall Rates () 3/49 (6%) 8/48 (17%)
Adjusted Rates (b) 9.4% 49.2%
Terminal Rates (¢) 3/32 (9%) 0/2 (0%)
Day of First Observation 700 590
Life Table Test (d) P<0.001
Logistic Regression Test (d) P=0.025
Fisher Exact Test (d) P=0.093
Lung: Alveolar/Bronchiolar Carcinoma
Overall Rates (a) 3/49 (6%) 2/50 (4%)
Adjusted Rates (b) 8.9% 51.9%
Terminal Rates (c) 2/32 (6%) 1/2 (50%)
Day of First Observation 688 622
Life Table Test (d) P=0.112
Logistic Regression Test (d) P=0.479
Fisher Exact Test (d) P=0.490N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates (a) 5/49 (10%) 4/50 (8%)
Adjusted Rates (b) 15.0% 60.7%
Terminal Rates (¢) 4/32 (13%) 1/2 (50%)
Day of First Observation 688 622
Life Table Test (d) P=0.008
Logistic Regression Test (d) P=0.216
Fisher Exact Test (d) P=0.487N
Pituitary Gland/Pars Distalis: Adenoma
Overall Rates (a) 11/49 (22%) 1/45 (2%)
Adjusted Rates (b) 32.9% 7.1%
Terminal Rates (¢) 10/32 (31%) 0/2 (0%
Day of First Observation 657 653
Life Table Test (d) P=0.707N
Logistic Regression Test (d) P=0.250N
Fisher Exact Test (d) P=0.003N
Uterus: Carcinoma
Overall Rates (a) (e) 0/49 (0%) 43/50 (86%)
Adjusted Rates (b) 0% 100.0%
Terminal Rates (¢) 0/32 (0%) 2/2 (100%)
Day of First Observation 469
Life Table Test (d) P <0.001
Logistic Regression Test (d) P<0.001
Fisher Exact Test (d) P<0.001
Hematopoietic System: Lymphoma
Overall Rates (a) 4/49 (8%) 10/50 (20%)
Adjusted Rates (b) 10.7% 65.8%
Terminal Rates (¢) 1/32(3%) 1/2 (50%)
Day of First Observation 663 486
Life Table Test (d) P <0.001
Logistic Regression Test (d) P=0.086
Fisher Exact Test (d) P=0.080
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TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION
STUDY OF CHLOROETHANE (Continued)

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the 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 logistic regression test regards these lesions as nonfatal. The Fisher exact test compares directly the overall inci-
dence rates. A lower incidence in the dosed group is indicated by (N).

(e) One chamber control mouse had a uterine carcinoma not ofendometrial origin.
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TABLE D4a. HISTORICAL INCIDENCE OF UTERINE GLANDULAR TUMORS IN FEMALE B6C3F, MICE
RECEIVING NO TREATMENT (a)

Study Incidence of Adenocarcinomas in Controls

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 0/48
Methyl methacrylate 3/48
Propylene 0/47
1,2-Epoxybutane 0/50
Dichloromethane 1/50
Ethylene oxide 0/49
Tetrachloroethylene 0/43
TOTAL 4/335(1.2%)
SD (b) 2.36%
Range (¢)
High 3/48
Low 0/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL (d)5/2,011(0.2%)

SD (b) 0.68%
Range (¢)

High 1/47

Low 0/50

(a)Data as of April 29, 1987, for studies of at least 104 weeks

(b) Standard deviation

(¢c) Range and SD are presented for groups of 35 or more animals.

(d) Includes one adenoma, NOS; one squamous cell carcinoma was also observed.
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TABLE D4b. HISTORICAL INCIDENCE OF HEPATOCELLULAR TUMORS IN FEMALE B6C3F, MICE

RECEIVING NO TREATMENT (a)

Incidence in Controls

Study Adenoma Carcinoma

Adenoma or Carcinoma

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 1/50 2/50
Methyl methacrylate 7150 0/50
Propylene 0/50 2/50
1,2-Epoxybutane 2/50 2/50
Dichloromethane 2/50 1/50
Ethylene oxide 1/49 5/49
Tetrachloroethylene 3/48 1/48
TOTAL 16/347 (4.6%) 13/347 (3.7%)
SD (b 4.59% 3.21%
Range (¢}
High /50 5/49
Low 0/50 0/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL 107/2,032 (5.3%) (d)81/2,032 (4.0%)

SD (h) 4.34% 2.42%
Range (¢)

High 9/49 4/48

Low 0/50 0/50

3/60
7/50
2/50
4/50
3/50
6/49
4/48

29/347 (8.4%)
3.59%

7/50
2/50

(d) 184/2,032(8.1%)
4.70%

10/49
1/50

(a) Data as of April 29,1987, for studies of at least 104 weeks

(b) Standard deviation

(c)Range and SD are presented for groups of 35 or more animals.
(d) One hepatoblastoma was also observed.
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TABLE D4c. HISTORICAL INCIDENCE OF HEMATOPOIETIC SYSTEM TUMORS IN FEMALE B6C3F,
MICE RECEIVING NO TREATMENT (a)

Incidence in Controls
Study Lymphoma Lymphoma or Leukemia

Historical Incidence for Chamber Controls at Battelle Pacific Northwest Laboratories

Propylene oxide 12/50 12/50
Methyl methacrylate 8/50 8/50
Propylene 16/50 16/50
1,2-Epoxybutane 13/50 13/50
Dichloromethane 7/50 7/50
Ethylene oxide 9/49 9/49
Tetrachloroethylene 8/49 8/49
TOTAL 73/348 (21.0%) 73/348 (21.0%)
SD (b) 6.55% 6.55%
Range (¢)
High 16/50 16/50
Low 7/50 7/50

Overall Historical Incidence for Untreated Controls in NTP Studies

TOTAL 617/2,040(30.2%) 636/2,040 (31.2%)

SD (b) 13.32% 12.83%
Range (¢)

High 37/50 38/50

Low 5/50 6/50

(a) Data as of April 29, 1987, for studies of at least 104 weeks
(b)Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.
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TABLE D5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE

Chamber Control 15,000 ppm
Animals initially in study 50 50
Animals removed 50 50
Animals examined histopathologically 49 50
ALIMENTARY SYSTEM

Esophagus (49) (50)
Hyperkeratosis 1 (2%)

Gallbladder 3N (32)
Inflammation, chronic 2 (5%)

Inflammation, suppurative 1 (3%)
Wall, necrosis 1 (3%)

Intestine large (48) (45)
Anus, ulcer 1 (2%)

Intestine large, cecum 41 41
Inflammation, acute 1 2%)
Inflammation, necrotizing 1 (2%)

Intestine large, colon (47 (44)
[nflammation, necrotizing 1 (2%)

Intestine small, duodenum (44) (40)
Fibrosis 1 (3%)

[ntestine small, ileum (44) (40)
Atrophy 1 3%

Liver 49) (48)
Basophilic focus 1 (2%)

Eosinophilic focus 2 (4%)
Focal cellular change 2 (4%)
Hematopoietic cell proliferation 7 (14%) 3 (6%)
Inclusion body intranuclear 2 (4%)
Infarct 1 (2%)
Inflammation, chronic 1 (2%)

Necrosis 1 (2%) 7 (15%)

Pancreas (48) (49)
Atrophy 2 (4%) 1 (2%)
Fibrosis 2 (4%)
Inflammation, chronic 4 (8%) 2 (4%)
[nflammation, necrotizing 2 (4%)
Karyomegaly 2 (4%)

Salivary glands (48) (47)
[nflammation, chronic 12 (25%) 3 (6%)

Stomach, forestomach (48) (48)
Acanthosis 1 (2%)
Hemorrhage, acute 1 (2%)
Hyperkeratosis 1 (2%) 9 (19%)

Stomach, glandular (49) 47)

Cyst 1 (2%)
Metaplasia, squamous, focal 1 (2%) 1 (2%)
Necrosis, coagulative 1 (2%)
Ulcer 1 (2%)
Mucosa, dilatation 1 (2%)

Tooth (1)

Peridontal tissue, abscess 1 (100%)
CARDIOVASCULAR SYSTEM

Heart (49) (50)
Coronary artery, inflammation, chronic 1 (2%) 1 (2%)
Endocardium, thrombus 1 (2%)
Myocardium, fibrosis 2 (4%)
Myocardium, mineralization 1 (2%)
Myocardium, necrosis 1 2%)
Valve, degeneration, mucoid 7 (14%) 7 (14%)
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TABLE D5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
ENDOCRINE SYSTEM

Adrenal gland (49) (48)
Capsule, inflammation, necrotizing 1 (2%) 1 (2%)
Subcapsular, hyperplasia 45 (92%) 45 (94%)

Adrenal gland, cortex (49) (48)
Accessory adrenal cortical nodule 1 (2%)
Atrophy 1 (2%)

Congestion 1 (2%)
Cyst 1 (2%)
Degeneration 40 (82%) 25 (52%)
Fibrosis 40 (82%) 21 (44%)
Hematopoietic cell proliferation 3 (6%)
Hemorrhage, acute 1 (2%)
Hyperplasia 2 (4%)

[nflammation, chronic 1 (2%)
[nflammation, suppurative 1 (2%)

Adrenal gland, medulla (49) (47)

Cyst 2 (4%)
Hyperplasia 1 (2%)

[slets, pancreatic (48) (49)
Atrophy 3 (6%)
Inflammation, chronic 1 (2%)

Pituitary gland (49) (45)

Cyst 1 (2%)
Pars distalis, cyst 1 (2%)
Pars distalis, hemorrhage 1 (2%)
Pars distalis, hyperplasia 10 (20%) 4 (9%)
Pars distalis, hyperplasia, focal 2 (4%)

Thyroid gland (48) (48)
Atrophy 1 (2%)

Follicular cell, hyperplasia 2 (4%)
Follicular cell, hyperplasia, focal 2 (4%)
GENERAL BODY SYSTEM
None
GENITAL SYSTEM

Clitoral gland (1
Cyst multilocular 1 (100%)

Ovary 49) (48)
Abscess 1 (2%)

Atrophy 1 (2%)
Cyst 17 (35%) 12 (25%)
Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, suppurative 1 (2%)
Necrosis, liquifactive 1 (2%)
Corpus luteum, cyst 1 (2%)
Periovarian tissue, inflammation, chronic 4 (8%) 1 (2%)

Uterus (49) (50)
Inflammation, necrotizing 1 (2%)
Endometrium, hyperplasia 2 (4%

Endometrium, hyperplasia, cystic 39 (80%) 6 (12%)
Endometrium, inflammation, chronic 1 (2%)

Endometrium, inflammation, suppurative 3 (6%) 2 (4%)
Lymphatic, ectasia 1 (2%)
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TABLE D5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
HEMATOPOIETIC SYSTEM
Bone marrow (49 (50)
Hyperplasia 2 (4%)
Myelofibrosis 36 (73%) 6 (12%)
Lymph node (46) (45)
Infiltration cellular, histiocytic 1 2%
Mediastinal, hyperplasia, lymphoid, chronic 1 (2%)
Mesenteric, edema, acute 1 (2%)
Mesenteric, hemorrhage, acute 1 (2%)
Mesenteric, infiltration cellular, histiocytic 1 (2%)
Sinus, ectasia 1 (2%)
Lymph node, bronchial 37 (38)
Erythrophagocytosis 1 (3%)
Hemorrhage 1 3%)
Hyperplasia, lymphoid 3 (8% 2 (5%)
Infiltration cellular, histiocytic 2 (5%) 2 (5%)
Lymph node, mandibular 41 (26)
Ectasia 1 (2%)
Erythrophagocytosis 2 (8%)
Hyperplasia, lymphoid 3 (7T%)
Infiltration cellular, histiocytic 14 (34%) 4 (15%)
Inflammation, chronic 1 (4%)
Inflammation, subacute 1 (4%)
Spleen (49) (49)
Atrophy 1 (2%)
Erythrophagocytosis 2 (4%)
Hematopoietic cell proliferation 11 (22%) 17 (35%)
Hyperplasia, lymphoid 4 (8%) 2 (4%)
Thymus (39 (25)
Cyst 1 (3%) 1 (4%)
Infiltration cellular 1 (4%)
INTEGUMENTARY SYSTEM
Mammary gland (42) (38)
Inflammation 2 (5%) 2 (5%)
Duct, ectasia 3 (7T%) 3 (8%)
Skin (48) (50)
Epidermis, atrophy 1 (2%) 1 (2%)
Hair follicle, atrophy 14 (29%) 19 (38%)
Subcutaneous tissue, edema 1 (2%)
Subcutaneous tissue, infiltration cellular,
histiocytic 1 (2%)
Subcutaneous tissue, inflammation, chronic 1 (2%)
MUSCULOSKELETAL SYSTEM
Bone 49) (50)
Cranium, developmental malformation 1 (2%)
Skeletal muscle (2) (2)
Intercostal, abscess 1 (50%)
NERVOUS SYSTEM
Brain (49) (50)
Hemorrhage, acute 1 (2%)
Inflammation, chronic 1 (2%)
Cerebrum, infiltration ceilular, histiocytic 1 (2%)
Thalamus, mineralization 9 (18%) 10 (20%)
Ventricle, dilatation 1 (2%)
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TABLE D5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF CHLOROETHANE (Continued)

Chamber Control 15,000 ppm
RESPIRATORY SYSTEM

Larynx (46) (49)
Epithelium, hyperplasia, focal 1 2%

Lung (49) (50)

Hemorrhage 5 (10%)
Inflammation, acute 1 (2%) 12 (24%)
Inflammation, chronic, multifocal 23 (47%) 1 (2%)
Inflammation, subacute 1 (2%)
Metaplasia, osseous 1 (2%)
Thrombus 2 (4%)
Alveolar epithelium, hyperplasia, diffuse 1 (2%)
Alveolus, adenomatosis, focal 2 (4%)
Alveolus, edema 1 (2%)
Alveolus, erythrophagocytosis 2 (4%)
Alveolus, infiltration cellular, histiocytic 1 (2%) 6 (12%)
Bronchiole, hyperplasia, multifocal 1 (2%) 1 (2%
Bronchus, inflammation, suppurative 1 (2%)
Glands, ectasia 2 (4%) 1 (2%)
Interstitium, inflammation, chronic 1 (2%)
Interstitium, inflammation, subacute 1 (2%)
Pleura, inflammation, chronic 1 (2%)
Vein, metaplasia, osseous, focal 1 (2%)

Nose (49) (50}
Glands, dilatation 2 (4%)
Mucosa, hyperplasia 1 (2%)
Mucosa, inflammation, suppurative 2 (4%) 1 (2%)
Nasolacrimal duct, hyperplasia 1 (2%)
Nasolacrimal duct, inflammation, suppurative 1 (2%)
Respiratory epithelium, hyperplasia 2 (4%) 2 (4%)
Respiratory epithelium, metaplasia, squamous 1 (2%) 2 (4%)
Submucosa, inflammation, chronie, diffuse 1 (2%)

Trachea (46) (49)
Glands, dilatation 1 (2%) 1 (2%)
Submucosa, inflammation, chronic 1 (2%)

SPECIAL SENSES SYSTEM

None

URINARY SYSTEM
Kidney 49) (47)
Cyst 1 (2%)
Hematopoietic cell proliferation 1 2%) 1 (2%)
Hydronephrosis 6 (13%)
Hypoplasia 1 (2%)
Inflammation, chronic 8 (16%)
Inflammation, suppurative 2 (4%)
Nephropathy 10 (20%) 20 (43%)
Capsule, inflammation, suppurative 1 (2%)
Glomerulus, amyloid deposition 1 (2%)
Renal tubule, karyomegaly 5 (11%)
Renal tubule, mineralization 1 (2%)
Renal tubule, pigmentation, bile 2 (4%)

Ureter (2)
Transitional epithelium, necrosis 1 (50%)

Urinary bladder (46) (43)
Edema 1 (2%)
Inflammation, chronic 17 37%) 5 (12%)
Inflammation, necrotizing 1 (2%)
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APPENDIX E. RESULTS OF SEROLOGIC ANALYSIS

Methods

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in op-
timally clean facilities to eliminate potential pathogens that may affect study results.

A few F344/N rats from each exposure group were bled from the tail during month 13. Blood was
taken from 10 B6C3F| mice killed in a moribund state between months 12 and 18. Data from animals
surviving 24 months were collected from 5/50 randomly selected control animals of each sex and
species. The blood from each animal was collected and clotted, and the serum was separated. The se-
rum was cooled on ice and shipped to Microbiological Associates’ Comprehensive Animal Diagnostic
Service for determination of the antibody titers. The following tests were performed:

Hemagglutination Complement
Inhibition Fixation ELISA
Mice PVM (pneumonia virus of mice) M. Ad. (mouse adenovirus) MHV (mouse hepatitis virus)
Reo 3 (reovirus type 3) LCM (Iymphocytic chorio- M. pul. (Mycoplasma
GDVII (Theiler’s encephalo- meningitis virus) pulmonis) (24 mo)

myelitis virus)
Poly (polyoma virus)
MVM (minute virus of mice)
Ectro (infectious ectromelia)

Sendai

Rats PVM RCV (rat coronavirus) RCV/SDYV (sialodacryo-
KRV (Kilham rat virus) (13 mo) adenitis virus) (24 mo)
H-1 (Toolan’s H-1 virus) M. pul. (24 mo)
Sendai

Results

One of 10 control rats had a positive titer for KRV at 24 months.
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TABLE F1. INGREDIENTS OF NIH 07 RAT AND MOUSE RATION (a)

Ingredients (b) Percent by Weight
Ground #2 yellow shelled corn 24.50
Ground hard winter wheat 23.00
Soybean meal (49% protein) 12.00
Fish meal (60% protein) 10.00
Wheat middlings 10.00
Dried skim milk 5.00
Alfalfa meal (dehydrated, 17% protein) 4.00
Corn gluten meal (60% protein) 3.00
Soy oil 2.50
Dried brewer’s yeast 2.00
Dry molasses 1.50
Dicalcium phosphate 1.25
Ground limestone 0.50
Salt 0.50
Premixes (vitamin and mineral) 0.25

(a) NCI, 1976; NIH, 1978
(b) Ingredients ground to pass through a U.S. Standard Screen No. 16 before being mixed

TABLE F2. VITAMINS AND MINERALS IN NIH 07 RAT AND MOUSE RATION (a)

Amount Source
Vitamins
A 5,500,000 IU Stabilized vitamin A palmitate or acetate
D, 4,600,000 [U D-activated animal sterol
3 2.8¢g Menadione
d-a-Tocopheryl acetate 20,000 IU
Choline 560.0¢g Choline chloride
Folic acid 22g
Niacin 30.0g
d-Pantothenic acid 18.0¢g d-Calcium pantothenate
Riboflavin 34¢g
Thiamine 100¢g Thiamine mononitrate
Bis 4,000 pg
Pyridoxine 1.7¢g Pyridoxine hydrochloride
Biotin 140.0 mg d-Biotin
Minerals
Iron 1200 g [ron sulfate
Manganese 60.0g Manganous oxide
Zinc 160g Zinc oxide
Copper 40g Copper sulfate
lodine l4g Calcium iodate
Cobalt 0.4g Cobalt carbonate

(a) Per ton (2,000 1b) of finished product

Chloroethane, NTP TR 346 156



TABLE F3. NUTRIENT COMPOSITION OF NIH 07 RAT AND MOUSE RATION

Mean * Standard Number
Nutrients Deviation Range of Samples
Protein (percent by weight) 23.40 * 098 21.8-26.3 26
Crude fat (percent by weight) 503 * 0.58 3.3-5.7 26
Crude fiber (percent by weight) 343 = 0.51 2.9-5.6 26
Ash (percent by weight) 6.53 t 043 5.7-7.3 26
Amino Acids (percent of total diet)
Arginine 1.32 + 0.072 1.310-1.390 5
Cystine 0.319 + 0.088 0.218-0.400 5
Glycine 1.146 * 0.063 1.060-1.210 5
Histidine 0.571 * 0.026 0.531-0.603 5
Isoleucine 0.914 * 0.030 0.881-0.944 5
Leucine 1.946 * 0.056 1.850-1.990 5
Lysine 1.280 % 0.067 1.200-1.370 5
Methionine 0436 * 0.165 0.306-0.699 5
Phenylalanine 0.938 * 0.158 0.665-1.05 5
Threonine 0.855 + 0.035 0.824-0.898 5
Tryptophan 0.277 + 0.221 0.156-0.671 5
Tyrosine 0.618 = 0.086 0.564-0.769 5
Valine 1.108 + 0.043 1.050-1.170 5
Essential Fatty Acids (percent of total diet)
Linoleic 2290 * 0.313 1.83-2.52 5
Linolenic 0.258 + 0.040 0.210-0.308 5
Vitamins
Vitamin A (IU/kg) 12,207 £+ 480 3,600-24,000 26
Vitamin D (IU/kg) 4,450 + 1,382 3,000-6,300 4
a-Tocopherol (ppm) 4358 + 6.92 31.1-48.0 5
Thiamine (ppm) 167 + 3.19 12.0-27.0 26
Riboflavin (ppm) 76 * 085 6.1-8.2 5
Niacin (ppm) 97.8 *+ 31.68 65.0-150.0 5
Pantothenic acid (ppm) 30.06 + 4.31 23.0-34.0 5
Pyridoxine (ppm) 768 £ 131 5.60-8.8 5
Folic acid (ppm) 262 = 0.89 1.80-3.7 5
Biotin (ppm) 0.254 + 0.053 0.19-0.32 5
Vitamin B,y (ppb) 2421 * 12,66 10.6-38.0 5
Cheline (ppm) 3,122 *+ 4168 2,400-3,430 5
Minerals
Calcium (percent) 1.30 = 0.13 1.11-1.63 26
Phosphorus (percent) 098 * 0.05 0.87-1.10 26
Potassium (percent) 0.900 + 0.098 0.772-0.971 3
Chloride (percent) 0.513 + 0.114 0.380-0.635 5
Sodium (percent) 0.323 t 0.043 0.258-0.371 5
Magnesium (percent) 0.167 * 0.012 0.151-0.181 5
Sulfur (percent) 0.304 t+ 0.064 0.268-0.420 5
Iron (ppm) 4103 = 94.04 262.0-523.0 5
Manganese (ppm) 90.29 * 7.15 81.7-99.4 5
Zinc (ppm) 52.78 * 494 46.1-58.2 5
Copper (ppm) 10.72 + 276 8.09-15.39 5
Iodine (ppm) 295 + 1.05 1.52-3.82 4
Chromium (ppm) 1.85 + 025 1.44-2.09 5
Cobalt (ppm) 0681 + 0.14 0.490-0.780 4
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TABLE F4, CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION

Mean * Standard Number
Contaminants Deviation Range of Samples
Arsenic (ppm) 0.53 * 0.15 0.17-0.77 26
Cadmium (ppm) (a) <0.10 26
Lead (ppm) 0.79 + 0.62 0.33-3.37 26
Mercury (ppm)(a) <0.06 26
Selenium (ppm) 030 £ 0.07 0.13-0.40 26
Aflatoxins (ppb) (a) <5.0 26
Nitrate nitrogen (ppm) (b) 8.75 * 449 0.10-22.0 26
Nitrite nitrogen (ppm) (b) 208 * 2.01 0.10-7.20 26
BHA (ppm)(c) 434 * 468 2.0-17.0 26
BHT (ppm) (c) 247 t 2.53 0.9-12.0 26
Aerobic plate count (CFU/g) (d) 40477 * 33,886 4,900-130,000 26
Coliform (MPN/g) (e) 46.27 + 123 3.0-460 26
E. coli (MPN/g)(a) <3.0 26
Total nitrosamines (ppb) (f 517 * 582 1.7-30.9 26
N-Nitrosodimethylamine (ppb) (D) 4.15 * 582 0.8-30.0 26
N-Nitrosopyrrolidine (ppb) (£ 1.02 * 0.25 0.81-1.7 26
Pesticides (ppm)
a-BHC (a,g) <0.01 26
B-BHC (a) <0.02 26
y-BHC-Lindane (a) <0.01 26
§-BHC (a) <0.01 26
Heptachlor (a) <0.01 26
Aldrin (a) <0.01 26
Heptachlor epoxide (a) <0.01 26
DDE (a) <0.01 26
DDD (a) <0.01 26
DDT(a) <0.01 26
HCB (a) <0.01 26
Mirex (a) <0.01 26
Methoxychlor (a) <0.05 26
Dieldrin (a) <0.01 26
Endrin (a) <0.01 26
Telodrin (a) <0.01 26
Chlordane (a) <0.05 26
Toxaphene (a) <0.1 26
Estimated PCBs (a) <0.2 26
Ronnel (a) <0.01 26
Ethion (a) <0.02 26
Trithion(a) <0.05 26
Diazinon (a) <0.1 26
Methyl parathion(a) <0.02 26
Ethy! parathion (a) <0.02 26
Malathion (h) 0.10 £ 0.09 <0.05-0.45 26
Endosulfan I (a) <0.01 26
Endosulfan II (a) <0.01 25
Endosulfan sulfate (a) <0.03 26

(a) All values were less than the detection limit, given in the table as the mean.
(b) Source of contamination: alfalfa, grains, and fish meal
(c)Source of contamination: soy oil and fish meal

(d)CFU = colony-forming unit
(e) MPN = most probable number

(f) All values were corrected for percent recovery.
(g) BHC = hexachlorocyclohexane or benzene hexachloride
(h) Fifteen lots contained more than 0.05 ppm.

Chloroethane, NTP TR 346

158



APPENDIX G

AUDIT SUMMARY

159 Chloroethane, NTP TR 346



APPENDIX G. AUDIT SUMMARY

The pathology specimens, experimental data, study documents, and the draft NTP Technical Report
No. 346 for the 2-year studies of chloroethane (ethyl chloride) in rats and mice were audited for the
National Institute of Environmental Health Sciences (NIEHS) at the National Toxicology Program
(NTP) Archives by Dynamac Corporation and Integrated Laboratory Systems. The audits included a
review of’

(1) All records concerning animal receipt, quarantine, randomization, and disposition prior to
study start.

(2) Allinlife records including protocol, correspondence, animal husbandry, environmental condi-
tions, dosing, external masses, mortality, animal identification, and serology.

(3) Body weight and clinical observation data, all data were scanned before individual data for a
random 10% sample of animals in each study group were reviewed in detail.

(4) Allchemistry records.

(5) All postmortem records for individual animals concerning date of death, disposition code, con-
dition code, tissue accountability, correlation of masses or clinical signs recorded at the last in-
life observation with gross observations and microscopic diagnoses, and correlations between
gross observations and microscopic diagnoses.

{6) All wet tissue bags for inventory, and wet tissues from a random 20% sample of animals in each
study group plus other relevant cases, to evaluate the integrity of individual animal identity
and to examine for untrimmed potential lesions.

(7) Blocks and slides of tissues from a random 10% sample of animals from each study group, plus
animals with less than complete or correct identification.

(8) Necropsy record forms for data entry errors and all microscopic diagnosis updates for a random
10% sample of animals to verify their incorporation into final pathology tables.

(9) Correlation between the data, factual information, and procedures for the 2-year studies pre-
sented in the draft Technical Report and the records available at the NTP Archives.

Procedures and events during the exposure phase of the studies were documented adequately in the
archival records with the exception that clinical observation records for July 1982 were not present.
Review of data from the entire exposure phase indicated that laboratory animal care procedures were
effective and consistent during the course of the studies. Records documented that animal exposures
were conducted according to protocols. Recalculation of 100% of the group mean body weight values
showed all to be correct. Observations of clinical signs and masses for individual animals were made
consistently, and records showed that they were reviewed at the time of necropsy. Of the masses
noted in the inlife records, 57/66 in rats and 34/35 in mice correlated with necropsy observations;
residual wet tissues from the 10 animals with noncorrelations contained no untrimmed potential le-
sions. Survival records for unscheduled-death animals were found to be correct, except for the dis-
position codes (moribund kill vs. found dead) for 2/123 rats and 4/127 mice; the wet tissues for these
animals contained correct identifiers, and these differences had no impact on the overall survival
data of their study groups.

Review of the pathology specimens showed that identifiers (ear tags) were saved and read correctly
for all 55 rats and 48 mice examined. The archival records showed that ear tags on individual ani-
mals were inspected and occasionally found to be absent during the studies; such animals were re-
tagged with their originally assigned number. Inspection of the residual wet tissues for 55 rats and
48 mice detected 16 and 9 untrimmed potential lesions in rats and mice, respectively. One un-
trimmed potential lesion in a control male rat and three in control and exposed female mice involved
target organs. The intestinal segments were partially unopened in 35/55 rats and 42/48 mice exam-
ined; however, no lesions were evident in the unopened segments by external examination. Gross ob-
servations made at necropsy correlated with microscopic observations, except for 8 in rats and 10 in
mice; these were spread across study groups.
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APPENDIX G. AUDIT SUMMARY

Full details about these and other audit findings are presented in audit reports that are on file at
NIEHS. In conclusion, the data and factual information in the draft Technical Report are supported
by the study records at the NTP Archives.
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