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NOTE TO THE READER

These studies are designed and conducted to characterize and evaluate the toxicologic potential, includin

carcinogenic activity, of selected chemicals in laboratory animals (usually two species, rats and mice),
Chemicals selected for testing in the NTP Carci_no%enesm Program are chosen primarily on the bases of
human exposure, level of production, and chemical structure.” Selection per se is not an indicator of a
chemical’s carcinogenic potential. Negative results, in which the test animals do not have a greater incidence
of cancer than control animals, do not necessarily mean that a test chemical is not a carcinogen, inasmuch as
the experiments are conducted under a limited set of conditions. Positive results demonstrate that a test
chemical is carcinogenic for animals under the conditions of the test and indicate that exposure to the
chemical has the potential for hazard to humans. The determination of the risk to humans from chemicals
found to be carcinogenic in animals requires a wider analysis which extends beyond the purview of this study.

Five categories of interpretative conclusions were adopted for use in June 1983 in the Technical Reports
series to specifically emphasize consistency and the concept of actual evidence of carcinogenicity. For each
definitive study result (male rats, female rats, male mice, female mice), one of the following quintet will be
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 Carcinogenicity is demonstrated by studies that are interpreted as showi.n% a
chemically related increased incidence of malignant neoplasms, studies that exhibit a substantially
increased’ incidence of benign neoplasms, or studies that exhibit an increased incidence of a
combination of malignant and benign neoplasms where each increases with dose.

® Some Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a
chemically related increased incidence of benign neoplasms, studies that exhibit marginal increases in
neoplasms of several organs/tissues, or studies that exhibit a slight increase in uncommon malignant
or benign neoplasms.

® Eq}:xivqcal Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing
a chemically related marginal increase of neoplasms.

® No Evidence of Qarcinogqnicit?{ is demonstrated by studies that are interpreted as showing no
chemically related increases in malignant or benign neoplasms.

¢ Inadequate Study of Carcinogenicity demonstrates that because of major qualitative or
uantitative limitations, the studies cannot be interpreted as valid for showing either the presence or
absence of a carcinogenic effect.

Additionally, the following concepts (as patterned from the International Agency for Research on Cancer
Monographs) have been adopted by the NTP to give further clarification of these issues:

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

This study was initiated by the National Cancer Institute’s Carcinogenesis Bioassay Program, now part of
the National Institute of Environmental Health Sciences, National '_I‘ox1colog¥l rogram. The studies
described in this Technical Report have been conducted in compliance with NTP chemical health and safety
re?ulrements and must meet or exceed all applicable Federal, state, and local health and safety regulations.
All NTP toxicology and carcinogenesis studies are subjected to a data audit before being presented for peer
review.

Although every effort is made to prepare the Technical Reports as accurately as possible, mistakes may occur.
Readers are requested to identify any mistakes so that corrective action may be taken. Further, anyone who
is aware of related on%nnléror published studies not mentioned in this report is encouraged to make this
information known to the NTP. Comments and questions about the National Toxlco&gigy Program Technical
Reports on Toxicolo? and Carcinogle‘n.esm Studies should be directed to Dr. J.E. Huff, National Toxicology
Program, P.O. Box 12233, Research Triangle Park, NC 27709 (919-541-3780).

These NTP Technical Reports are available for sale from the National Technical Information Service, U.S.
Department of Commerce, 5285 Port Roeval Road, Spnn%"l'.leld, VA 22161 8703-487-4650). Single copies of this
Technical Report are available without charge (and while sug%li.es last) from the NTP Public Information
Office, National Toxicology Program, P.O. Box 12233, Research Triangle Park, NC 27709.
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H2C=CH-CH3s
PROPYLENE
CASNO. 115-07-1

CsHg  Mol. Wt. 42.08

ABSTRACT

Toxicology and carcinogenesis studies of propylene (greater than 99% pure) were conducted by ex-
posing groups of 50 F344/N rats and 49 or 50 B6C3F; mice of each sex to propylene in air by
inhalation at concentrations of 5,000 or 10,000 ppm, 6 hours per day, 5 days per week, for 103 weeks.
Other groups of 50 rats and 50 mice of each sex in chambers received air only on the same schedule
and served as chamber controls. The highest concentration of propylene that was considered safe for
these studies was 10,000 ppm because of the risk of explosion that can occur at higher concentrations.

The survival of exposed and control rats and mice was comparable. Throughout most of the studies,
mean body weights of exposed male and female rats were slightly lower (0%-5%) than those of the
controls, but the decrements were not concentration related. After week 59 of the study, mean body
weights of 10,000-ppm male mice were usually slightly lower (6%) than those of the controls, whereas
those in other exposed groups of male and female mice were generally comparable with those of the
controls. No compound-related adverse clinical signs were observed in either species.

An increased incidence of squamous metaplasia of the nasal cavity was observed in female rats
exposed at the 5,000-ppm and 10,000-ppm concentrations (control, 0/49; low, 16/50; high, 6/50) and in
male rats exposed at 5,000 ppm (2/50; 19/50; 7/50). Epithelial hyperplasia of the nasal cavity was
increased in female rats exposed at the 10,000-ppm concentration (0/49; 4/50; 9/50); the incidences in
male rats were 2/50, 2/50, and 5/50. Inflammation of the nasal cavity, characterized by an influx of
lymphocytes, macrophages, and granulocytes into the submucosa and by granulocytes into the
lumen, occurred at increased incidences in low concentration and high concentration male rats and in
high concentration female rats. Chronic focal inflammation of the kidneys occurred at an increased
incidence in low concentration and high concentration mice of each sex.

Hemangiosarcomas were found in one low dose male mouse (liver), two high dose male mice (spleen),
and three high dose female mice (subcutis, spleen, and uterus). Hemangiomas were found in one low
dose and in one high dose female mouse (liver). Vascular tumors were not found in control mice of
either sex. The low incidences of vascular tumors and their occurrence in a variety of organs suggest
that they are not related to administration of propylene.

The occurrence of uterine endometrial stromal polyps in female mice showed a positive trend
(P<0.05; 0/47; 0/47; 3/48); the incidence in the 10,000-ppm group was not significantly greater than
that in the concurrent control group, but the incidence was higher than the mean historical control
rate (22/2,411, 0.9%) and was within the range (0%-6%) observed in studies throughout the
Carcinogenesis Program. The occurrence of endometrial stromal polyps in three high concentration
female mice was not considered to be clearly related to exposure to propylene.
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The incidence of male mice with alveolar/bronchiolar adenomas or carcinomas (combined) occurred
with a negative trend (P <0.05; 16/50; 4/49; 7/60), and the reduced incidences in both exposed groups
were less than (P <0.05) that in the control group. The control incidence of these tumors in an in-
halation study conducted concurrently at the same laboratory was similar (15/50), suggesting a
possible exposure-related decrease. The biologic significance of this decrease in male mice is difficult
to assess; the incidences seen in these control and exposed animals are within the range of incidences
(2%-34%; mean, 16.7%) observed in control male mice in other studies throughout the Carcinogenesis
Program.

An audit of the experimental data was conducted for these carcinogenesis studies on propylene. No
data discrepancies were found that influenced the final interpretations.

Under the conditions of these studies, there was no evidence of carcinogenicity* in male and female

F344/N rats or in male and female B6C3F; mice exposed to propylene by inhalation at concentrations -
of 5,000 or 10,000 ppm for 103 weeks. In the nasal cavity, propylene induced squamous metaplasia of
the respiratory epithelium in male and female rats and epithelial hyperplasia in female rats.

* Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2.
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the evaluation of the evidence of carcinogenicity and other observed toxic responses.
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Smith Kline & French Laboratories
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Director, Department of Industrial Hygiene University of Texas System
United Rubber Workers International Union Cancer Center
Akron, Ohio Science Park, Research Division

Smithville, Texas
Devra L. Davis, Ph.D.

Science Policy Director John R. Van Ryzin, Ph.D.
Environmental Law Institute Division of Biostatistics
Washington, D.C. School of Public Health
Columbia University
Robert M. Elashoff, Ph.D. New York, New York
University of California at Los Angeles
Jonsson Comprehensive Cancer Center Stan D. Vesselinovitch, Ph.D.*
Los Angeles, California Professor, Departments of
Radiology and Pathology
Seymour L. Friess, Ph.D. University of Chicago
Arlington, Virginia Chicago, Illinois
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SUMMARY OF PEER REVIEW COMMENTS
ON THE CARCINOGENESIS STUDIES OF
PROPYLENE ‘

On June 29, 1983, the draft Technical Report on propylene received peer review by the National
Toxicology Program Board of Scientific Counselors’ Technical Reports Review Subcommittee and
associated Panel of Experts. The review meeting began at 9:00 a.m. in the Conference Center,
Building 101, South Campus, National Institute of Environmental Health Sciences, Research
Triangle Park, North Carolina. Members of the subcommittee were: Drs.J erry Hook (Chairperson),
Curtis Harper, and James Swenberg. Members of the Panel were: Mr. Louis Beliczky, and Drs.
Devra Davis, Robert Elashoff, Seymour Friess, Michael Holland, iRobert Scala, Tom Slaga, John Van
Ryzin, Stan Vesselinovitch, and Mary Vore. Drs. Vesselinovitch and Vore were unable to attend the
meeting.

Dr. Swenberg, a principal reviewer for the Technical Report on the carcinogenesis studies of
propylene, agreed with the conclusions as written. He mentioned some changes regarding pathology
descriptions and noted a few variations in inhalation exposures during the first year.

As a second principal reviewer, Dr. Scala agreed with the conclusions. He stated that because
propylene is an explosive chemical more attention could have been given to safety considerations. He
also felt that more discussion of toxicity, as contrasted with the lack of carcinogenicity, would have
enhanced the report. Dr. J. Quest, NTP, indicated that toxicity findings were generally not observed
in prechronic or long-term studies.

As a third principal reviewer, Mr, Beliczky also agreed with the conclusions and wondered whether
the increased incidence of focal inflammation of the kidneys in mice might have been related to the
use of propylene oxide in other studies in the same room and/or to biotransformation of propylene to
the epoxide. Dr. Huff, NTP, stated that cross-contamination was highly unlikely, since chemical-
specific chambers were used. Dr. Scala said there were ongoing studies using hemoglobin alkylation
as a marker in humans exposed to propylene and propylene oxide. Dr. Quest said that the renal
effects were increased in exposed groups but the biologic importance was unknown. Dr. Davis asked
whether behavioral activities had been evaluated in view of the possible anesthetic effects at the high
concentration. Dr. Quest replied that none was recorded or specifically requested.

Dr. Swenberg moved that the Technical Report on the carcinogenesis studies of propylene be accepted

with the changes discussed. Dr. Scala seconded the motion, and the Technical Report was approved
unanimously by the Peer Review Panel.

Propylene, NTP TR 272 12



I. INTRODUCTION

Chemical Identification
Use

Production

Environmental Occurrence

Human Exposure
Toxicity
Carcinogenicity

13

Propylene, NTP TR 272



I. INTRODUCTION

H2C=CH-CHg
PROPYLENE

CASNO. 115-07-1

C3Hg

Chemical Identification

Propylene (propene, methylethylene, methyl-
ethene), an olefinic hydrocarbon, is a colorless
gas under normal atmospheric conditions. It is
produced commercially in industrial refinery
operations that are involved in the generation of
other hydrocarbon materials such as ethylene or
gasoline. The available propylene is recovered
from refinery off-gases by distillation procedures
(Kirk-Othmer, 1978; MCA, 1974).

Use

Propylene is used as a starting material in the
production of polypropylene plastics and various
other chemicals, including acrylonitrile, iso-
propyl alcohol, propylene oxide, butyraldehyde,
cumene, dodecane, nonene, and allyl chloride
(IARC, 1979). The major derivatives are poly-
propylene (25%), acrylonitrile (15%), isopropyl
alcohol (10%), and propylene oxide (10%) (Chem,
& Eng. News, 1981). It is also a valuable feed-
stock chemical for the production of gasoline
(Clayton and Clayton, 1982). Other miscella-
neous applications include use as a starting
material for polymerization reactions to form
vinyl chloride copolymers and low-molecular-
weight homopolymers that are used as additives
in lubricating oils and in the manufacture of
hydroquinone (IARC, 1979). The chemical is
also used as an aerosol propellant or component
(Clayton and Clayton, 1982). Propylene was
studied for use as an anesthetic agent but was
found to cause depression of heart function at
the high concentrations required (60% or more
by volume) (Price, 1975). The major end uses of
propylene are in the production of fabricated
plastics (50%) and fibers (15%) (Chem. & Eng.
News, 1981).

Propylene, NTP TR 272

Mol. Wt. 42,08

Production

Large amounts of propylene are produced in the
United States. In 1982, propylene ranked 14th
in volume of all chemicals produced domesti-
cally, with a production of 12.30 billion pounds
(Webber, 1983). Little propylene is exported;
approximately 0.5 billion pounds were imported
in 1981 (Chem. & Eng. News, 1981).

Environmental Occurrence

Propylene has been detected in the atmosphere
of metropolitan areas (2.6-23.3 ppb) and rural
areas (0.007-4.8 ppb) of the United States and
Europe (Altshuller et al., 1971; Westberg et al.,
1974; Landen and Perez, 1974; Cox et al., 1976;
Leonard et al., 1976, Mayrsohn et al., 1977;
Altwicker et al., 1980). Studies suggest that the
higher levels found over metropolitan areas may
be produced by engine exhaust emissions and in-
dustrial activity. Propylene has been detected in
exhaust gases from diesel engines (1.0-6.7 ppm),
gasoline engines (44.5 ppm), and jet engines
(0.01-143.4 ppm) (Landen and Perez, 1974;
Katzman and Libby, 1975). An atmospheric
study conducted over Los Angeles found pro-
pylene levels in air to be highest during times of
peak traffic activity (Altshuller et al., 1971).
The contribution from industrial activity is sug-
gested by a comparison of atmospheric concen-
trations over urban areas located near industrial
complexes (10-100 ppb) and those over non-
industrial and more rural areas (0.1-4.8 ppb)
(Inoue et al., 1975; Cox et al., 1976). Propylene
has also been shown to be released into the
atmosphere as a volatile metabolite from
germinating seeds of beans, corn, cotton, and
peas (Vancura and Stotzky, 1976); and it has
been found in the combustion products of
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burning pine (50 ppm) (O'Mara, 1974). Pro-
pylene has been detected in samples of surface
water from all the major oceans (0.1-16 nl/liter)
(Swinnerton and Lamontagne, 1974). The
presence of propylene in sea water appears to be
related to biologic processes or photochemical
reactions on organic matter.

Human Exposure

No threshold limit value for propylene has been
established for the workplace (ACGIH, 1980).
Its primary hazard in the workplace is flam-
mability (flammable range, 2.0%-11.1% by
volume in air) (Kirk-Othmer, 1968). No adverse
effects have been reported in humans exposed at
concentrations up to 20% of the lower flam-
mability limit (4,000 ppm). Inhalation of pro-
pylene at higher concentrations may cause
incoordination, drowsiness, an inability to con-
centrate, unconsciousness, and asphyxiation by
exclusion of oxygen (MCA, 1974).

Toxicity

Little information is available on the mutagenic
and short-term toxicologic effects of propylene in
animals (IARC, 1979). Propylene was reported
not to be mutagenic when tested with Escheri-
chia coli (Clayton and Clayton, 1982). Two
short-term toxicity studies have been performed
in which only the liver was examined. Very
slight to moderate fatty degeneration of the liver
was reported in 3/13 white mice receiving 1-20
inhalation exposures (60-90 minutes duration)
to 35% propylene. The propylene used was im-
pure, however, and no control group was in-
cluded (Reynolds, 1926). In a recent study, no
hepatotoxic changes were seen in male Charles
River COBS Sprague-Dawley rats exposed by
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inhalation to propylene for 4 hours at concen-
trations up to 65,000 ppm (Conolly and Osimitz,
1981). No pharmacokinetic or reproductive
information is available for propylene (IARC,
1979).

Carcinogenicity

Two studies have examined propylene for car-
cinogenic activity. According to a preliminary
report providing only limited information,
Sprague-Dawley rats and Swiss mice were
exposed to propylene by inhalation at concen-
trations of 200, 1,000, or 5,000 ppm for 7 hours
per day, 5 days per week (C. Maltoni, personal
communication to NTP, 1981). The exposure
period lasted 24 months for rats and 18 months
for mice. Propylene was reported not to cause a
carcinogenic response in either species. In
another study, which examined only the the ef-
fects of propylene on brain tissue in Sprague-
Dawley rats, the 200-, 1,000-, or 5,000-ppm con-
centrations failed to produce brain tumors in
animals exposed by inhalation 7 hours per day, 5
days per week for 104 weeks (Maltoni et al,
1982). Abbreviated results from both reports
were made available to the NTP during the
course of the present study; both reports may be
part of the same study, but this has not been
determined.

Propylene was studied because of the large
amount produced, the widespread exposure of
the population, the relative lack of toxicity and
carcinogenicity information, and for comparison
to the structurally related propylene oxide
(NTP, 1985). A summary of the studies de-
scribed in this Technical Report has been pub-
lished (Toxicol. Appl. Pharmacol. 76:288-295,
1984).
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF PROPYLENE

Propylene was obtained as polymerization grade
material in three lots from Phillips Petroleum
Company, Phillips, Texas. The chemical was re-
ceived as a liquefied gas under its own vapor
pressure in 28-gallon, low-pressure steel cylin-
ders and was stored at or slightly below room
temperature in the testing laboratory through-
out the studies. Lot no. Y-458 was used for the
14-day and 14-week studies and for part of the 2-
year studies. Lot nos. B-644 and B-887 were
used for the rest of the 2-year studies.

The purity and identity of the lots were de-
termined at Midwest Research Institute (Appen-
dix G). The infrared spectra were consistent
with the structure and with the literature spec-
tra. Two gas chromatographic systems indicated
a major peak and several minor impurities that
did not exceed 0.3% of the total peak area.

Gas chromatographic analyses conducted at the
testing laboratory during the 2-year studies in-
dicated that the initial purity of the lots was
98.6%-99.7%. A major impurity, tentatively
identified as propane by the manufacturer, was
detected in each lot at a concentration of 0.3%-
1.1%. The identity of the material was verified
by infrared spectroscopy.

GENERATION AND MEASUREMENT OF
CHAMBER CONCENTRATIONS

During the 2-year studies, propylene gas was
metered to the exposure chambers and diluted in
the chamber fresh-air inlets. The generation
system is illustrated in Appendix H. The uni-
formity of the vapor concentration was periodi-
cally measured throughout the study.

Propylene concentrations in the exposure cham-
bers were monitored by gas chromatography
approximately 10 times during each 6-hour ex-
posure period. Weekly and monthly chamber
concentrations are presented in Appendix H.
The exposure concentrations for the 2-year
studies are summarized in Table 1.
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TABLE 1. SUMMARY OF CHAMBER CON-
CENTRATIONS OF PROPYLENE DURING
THE TWO-YEAR INHALATION STUDIES

Target Average Chamber Total No.
Concentration Concentation (a) of
(ppm) (ppm) Readings
MICE
5,000 4,999 + 285 5,440
10,000 9,957 + 533 5,426
RATS
5,000 4,985 + 274 5,357
10,000 9,891 * 515 5,332

(a) T Standard deviation

Throughout the studies, samples taken from the
chambers several times each day indicated that
average daily chamber concentrations were
usually within 5%-6% of the target concentra-
tions. However, wider variations in exposures
were observed during the first 40 weeks of the
studies as compared with the remainder of the
studies (Appendix H, Figures 8-11).

Atmospheric samples were obtained from the
control and 10,000-ppm chambers during an
exposure period during week 30 and were
analyzed by gas chromatography. No peaks
were observed in the air from the control
chamber. Only those impurities present in the
bulk propylene at the pretest analysis were
observed in the air from the 10,000-ppm
chamber.

FOURTEEN-DAY REPEATED-
EXPOSURE STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Frederick Cancer Research
Center and held for 14 days before the studies
began. Groups of five males and five females of
each species were exposed in a chamber to air
containing 0, 625, 1,250, 2,500, 5,000, or 10,000
ppm propylene. Exposure occurred 6 hours per
day, 5 days per week for 2 weeks.
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The animals were housed individually and
received water and feed ad libitum except during
the exposure period, when only water was
available. Details of animal maintenance are
presented in Table 2.

Rats and mice were observed daily for mortality
and were weighed on days 0, 5, 10, and 14. Nec-
ropsies were performed on all animals (Table 2),

FOURTEEN-WEEK STUDIES

Fourteen-week studies were conducted to
evaluate the cumulative toxicity of propylene
and to determine the concentrations to be used
in the 2-year studies.

Weanling male and female F344/N rats and
B6C3F; mice were obtained from Frederick
Cancer Research Center, observed for 8 days,
and then assigned to test groups according to a
table of random numbers. Rats and mice were
housed individually in stainless steel mesh
cages placed in stainless steel and glass
chambers. Cages were replaced twice per week.
Food and water were available ad libitum except
during the exposure period, when only water
was available. Further experimental details are
summarized in Table 2.

Groups of 10 male and 10 female mice and 9-11
male and 9-11 female rats were exposed to air
containing 0, 625, 1,250, 2,600, 5,000, or 10,000
ppm propylene, 6 hours per day, 5 days per week
for 14 weeks. Initially, 10 rats of each sex were
assigned to each concentration group but 2
males and 1 female were missexed.

Animals were checked daily for signs of
moribundity and mortality; moribund animals
were killed. Body weight data were collected
weekly.

At the end of the 14-week studies, survivors
were killed. Necropsies were performed on all
animals. Tissues and groups examined are
listed in Table 2.
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TWO-YEAR STUDIES
Study Design

Groups of 50 male and 50 female rats and groups
of 50 male and 49 (low concentration group only)
or 50 female mice were exposed to air containing
propylene at concentrations of 5,000 or 10,000
ppm, 6 hours per day, 5 days per week, for 103
weeks. (Initially, 50 female mice were assigned
to the low concentration group; however, one
missexed animal was found at week 86). Groups
of 50 rats and 50 mice of each sex, serving as
controls, were handled in the same manner as
the test groups but were exposed in chambers to
clean, dry air only.

Source and Specifications of Test Animals

The male and female F344/N rats and B6C3Fy
(C57BL/6N, female, X C3H/HeN MTV ", male)
mice used in this study were produced under
strict barrier conditions at Charles River Breed-
ing Laboratories under a contract to the Car-
cinogenesis Program. Breeding starts for the
foundation colony at the production facility orig-
inated at the National Institutes of Health Re-
pository. Animals shipped for testing were
progeny of defined microflora-associated parents
that were transferred from isolators to barrier-
maintained rooms. Animals were shipped to the
testing laboratory at 4-5 weeks of age. The ani-
mals were quarantined at the testing facility for
5 weeks. Thereafter, a complete necropsy was
performed on five animals of each sex to assess
their health status. The rodents were placed on
study at 9-10 weeks of age. The sentinel animal
program is described in Appendix I.

A quality control skin grafting program has
been in effect since early 1978 to monitor the
genetic integrity of the inbred mice used to pro-
duce the hybrid B6C3F; test animal. In mid-
1981, data were obtained that showed incom-
patibility between the NIH C3H reference
colony and the C3H colony from a Program sup-
plier. In August 1981, inbred parental lines of

Propylene, NTP TR 272



TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE INHALATION STUDIES
OF PROPYLENE

Fourteen-Day
Repeated-Exposure Fourteen-Week - Two-Year
Studies (a) Studies Studies
EXPERIMENTAL
DESIGN
Size of Test Groups 5 males and 5 females of Rats--9-11 malesand 9-11 50 males and 49 or 50 females of
each species females; mice--10 males each species
and 10 females
Concentrations 0, 625, 1,250, 2,500, 5,000, 0,625, 1,250, 2,500, 5,000, 0,5,000, or 10,000 ppm propylene via
or 10,000 ppm propylene or 10,000 ppm propylene inhalation
via inhalation via inhalation
Date of First Exposure 3/417 527117 10/29/79
Date of Last Exposure Nt Rats--9/1/717; 10/16/81
mice--8/31/77
Duration of Exposures 6 h/d, 5 d/wk for 2 wk 6 h/d, 5 d /wk, for 14 wk 6 h/d, 5 d/wk for 103 wk
Type and Frequency Observed 1 X d forsignsof Observed 1 X d for signsof Observed 2 X d for signs of
of Ohservation moribundity and mortali- moribundity and moribundity and mortality; clini-
ty; weighedond 0,5, 10, mortality; weighedond 0, cally examined 1 X-mo; weighed I X
and 14 then 1 x wk wk for 14 wk, then 1 X mo for 76 wk
and biweekly thereafter
Necropsy and The following tissues were Necropsies performed on Complete necropsy and histopath
Histologic examined during necropsy all animals; tissues exam performed on all animals;
Examination of all animals: gross examined: same asin 14-d  tissues examined: gross lesions,
lesions, skin, mandibular  study; histopath exam skin, mandibular lymph node, mam-
lymph node, mammary performed on all controls, mary gland, sternebrae, vertebrae or
gland, salivary gland, high dose, and early death femur including marrow, thymus, °
thigh muscle, sciatic animals trachea (b), lungs and bronchi,
nerve, sternebrae, verte- heart, thyroid gland, parathyroids,
brae or femur including esophagus, stomach, colon, small
marrow, costochondral intestine, liver (b), gallbladder
junction (rib), thymus, (mice), pancreas, spleen, kidneys
larynx and pharynx, and adrenal glands (b), urinary
trachea, lungs and bron- bladder, prostate/testes (b) or
chi, heart, thyroid gland, ovaries/uterus (b), nasal cavity and
parathyroids, esophagus, ' nasal turbinates (c), brain (¢),
stomach, duodenum, pituitary gland, and (if abnormal)
jejunum, ileum, colon, spinal cord, eyes, and pharynx
cecum, rectum, mesenteric
lymph node, liver, gall-
bladder (mice), pancreas,
spleen, kidneys and adre-
nal glands, urinary blad-
der, seminal vesicles/
prostate/testes or ovaries/
uterus, nasal cavity and
nasal turbinates, brain,
pituitary gland, spinal
cord, eyes
ANIMALS AND
ANIMAL
MAINTENANCE
Strain and Species F344/Nrats; B6C3F, micc  F344/Nrats; B6C3F; mice F344/N rats; B6C3F; mice
Animal Source Frederick Cancer Frederick Cancer Charles River Breeding
Research Center Research Center Laboratories (Portage, MD)
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TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE INHALATION STUDIES
OF PROPYLENE (Continued)

Fourteen-Day

Repeated-Exposure Fourteen-Week Two-Year
Studies Studies Studies
ANIMALS AND
ANIMAL
MAINTENANCE
{Continued)
Testing Laboratory Battelle Pacific Northwest Battelle Pacific Northwest Battelle Pacific Northwest
Laboratories Laboratories Laboratories
Time Held Before Test 144 8d 354
Age When Placed Not available Not available 9-10 wk
on Study
Age When Killed - - 113-115 wk
Necropsy Dates 3 Rats--9/1/77; Rats--10/28/81;
mice--8/31/77 mijce--10/30/81
Method of Animal According to a table of Same as 14-d repeated- Assigned to cages according to a
Distribution random numbers exposure studies table of randon numbers; cages then
assigned to groups according to
another table of random numbers
Feed Wayne Lab-Blox®(Allied  Same as 14-d repeated- Same as 14-d repeated-exposure
Mills, Inc., Chicago, IL); exposure studies studies
freely available except
during inhalation
exposure
Water Provided ad libitum Provided ad libitum Tap water provided ad libitum
through automatic watering system
(Edstrom Industries, Waterford, WI)
Cages Stainless steel mesh Same as 14-d repeated- Stainless steel wire (Lab Products,
(Unifab Corp., Kalamazoo, exposure studies Rochelle Pk, NJ)
M
Animals per Cage 1 1 1
Animal Room Fluorescent light 12 h/d; Same as 14-d repeated- Av temp--70° F during exposure,
Environment information on tempera- exposure studies 75° F during nonexposure; rel
ture, air changes and humidity--54%-57%; fluorescent
humidity not available light 12 h/d; 20 room air changes/h;
chamber environment: temp--78°
2°F (rats), 78° £ 2° F (mice);
rel hum--57% t 7% (rats),
9% + 8% (mice)
Other Chemicals on 1, 3-Butadiene 1, 3-Butadiene Propylene oxide
Test in Same Room
CHEMISTRY
Lot Numbers Used Y-458 Y-458 Y-458, B-644, B-887
Date of Initial Use of N/A N/A B-644 in June 1980; B-887 in March
Subsequent Lots 1981
Supplier Phillips Petroleum Co. Same as 14-d repeated- Same as 14-d repeated-exposure
(Phillips, TX) exposure studies studies
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TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND METHQODS IN THE INHALATION STUDIES
OF PROPYLENE (Continued)

Fourteen-Day
Repeated-Exposure
Studies

Two-Year
Studies

Fourteen-Week
Studies

CHEMICAL/VEHICLE

Preparation
into the chamber air
supply so that it was well
mixed with incoming air
by turbulence

Test material was metered All test chambers received
clean, dry chamber supply
air, 24 h/d, at the top of
each chamber; test
material was metered into

Test material was delivered from its
cylinder to the test chamber; then
piped to a polyethylene hood
containing a flow- limiting valve,
two emergency shut-off valves, a

the chamber air supplyiso  pop-off valve and a pressure gauge; it
that it was well mixed with was then piped to a second hood
incoming air by containing 4 metering valves that
turbulence; a dual-bank provided stable control of the gas
switching type manifold flow rate and the chamber
(Matheson Gas Products, concentrations.

Joliet, IL) provided a
continuous supply of gas

(a) No single-exposure studies were conducted.
(b) Two sections

(c) Three sections. For the nasal turbinate, three separate sections were examined: section one was at the level just caudal to
the incisors; section two, midway between incisors and first molar; and the third section, at the middle of the second molar.

mice were further tested for genetic integrity via
isozyme and protein electrophoretograms that
demonstrate phenotype expressions of known
genetic loci.

The C57BL/6 mice were homogeneous at all loci
tested. Eighty-five percent of the C3H mice
monitored were variant at one to three loci, indi-
cating some heterogeneity in the C3H line from
this supplier. Nevertheless, the genome of this
line is more homogeneous than those of ran-
domly bred stocks.

Male mice from the C3H colony and female mice
from the C57BL/6 colony were used as parents
for the hybrid B6C3F; mice used in this study.
The influence of the potential genetic non-
uniformity in the hybrid mice on the results is
not known, but results of the studies are not af-
fected because matched concurrent controls were
included in each study.

Animal Maintenance

Rats and mice were housed individually. Food
and water were available freely except during
exposure periods, when only water was availa-
ble. Details of animal maintenance are pre-
sented in Table 2.
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Clinical Examinations and Pathology

All animals were observed twice daily for signs
of moribundity or mortality. Clinical signs were
recorded monthly. Individual animal body
weights were recorded every week for the first
14 weeks, monthly from weeks 14 to 90, and
biweekly from weeks 91 to 103. Mean body
weights were calculated for each group. Exam-
ination of animals for palpable masses began 1
year after the study started and continued
monthly thereafter. Moribund animals were
killed, as were animals that survived to the end
of the study. Necropsies were performed on all
animals, including those found dead unless they
were excessively autolyzed or cannibalized.
Thus, the number of animals from which parti-
cular organs or tissues were examined micro-
scopically varies and is not necessarily equal to
the number of animals that were placed on study
in each group.

Examinations for grossly visible lesions were
performed on major tissues or organs. Tissues
were preserved in 10% neutral buffered for-
malin, embedded in paraffin, sectioned, and
stained with hematoxylin and eosin. Tissues ex-
amined microscopically are listed in Table 2.
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The nasal cavities were examined on three
levels: just caudal to the incisor teeth, midway
between the incisors and the first molar, and at
the level of the middle of the second molar.

When the pathology examination was com-
pleted, the slides, individual animal data re-
cords, and summary tables were sent to an inde-
pendent quality assurance laboratory. Indivi-
dual animal records and tables were compared
for accuracy, slides and tissue counts were veri-
fied, and histotechnique was evaluated. All tu-
mor diagnoses, all target tissues, and all tissues
from a randomly selected 10% of the animals
were evaluated by a quality assurance patholo-
gist. Slides of all target tissues and those about
which the original and quality assurance pathol-
ogists disagreed were submitted to the Chair-
person of the Pathology Working Group (PWG)
for evaluation. Representative slides selected by
the PWG Chairperson were reviewed by PWG
pathologists, who reached a consensus and com-
pared their findings with the original and quali-
ty assurance diagnoses. When diagnostic dif-
ferences were found, the PWG sent the ap-
propriate slides and comments to the original
pathologist for review. This procedure has been
described, in part, by Maronpot and Boorman
(1982) and Boorman et al. (1985). The final di-
agnoses represent a consensus of contractor pa-
thologists and the NTP Pathology Working
Group.

Nonneoplastic lesions are not examined rou-
tinely by the quality assurance pathologist or
the PWG. Certain nonneoplastic findings are re-
viewed by the quality assurance pathologist and
the PWG if they are considered part of the toxic
response to a chemical or if they are deemed of
special interest.

Statistical Methods

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

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

Calculation of Incidence Rates: The incidence of
neoplastic or nonneoplastic lesions is given as
the ratio of the number of animals bearing such
lesions 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 de-
nominators consist of the number of animals on
which necropsies were performed.

Analysis of Tumor Incidence: Three statistical
methods are used to analyze tumor incidence
data. The two that adjust for intercurrent mor-
tality employ the classical method for combining
contingency tables developed by Mantel and
Haenszel (1959). Tests of significance included
pairwise comparisons of high dose and low dose
groups with chamber controls and tests for over-
all dose-response trends.

For studies in which compound administration
has little effect on survival, the results of the
three alternative analyses will generally be
similar. When differing results are obtained by
the three methods, the final interpretation of the
data depends on the extent to which the tumor
under consideration is regarded as being the
cause of death. All reported P values for tumor
analyses are one-sided.
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II. MATERIALS AND METHODS

Life Table Analysis--The first method of analy-
sis assumed that all tumors of a given type ob-
served in animals dying before the end of the
study were “fatal”; i.e., they either directly or
indirectly caused the death of the animal. Ac-
cording to this approach, the proportions of
tumor-bearing animals in the dosed and control
groups were compared at each point in time at
which an'animal died with a tumor of interest.

The denominators of these proportions were the.

total number of animals at risk in each group.
These results, including the data from animals
killed at the end of the study, were then com-
bined by the Mantel-Haenszel method to obtain
an overall P value. This method of adjusting for
intercurrent mortality is the life table method of
Cox (1972) and of Tarone (1975).

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

Unadjusted Analyses--Primarily, survival-ad-
justed methods are used to evaluate tumor inci-
dence. In addition, the results of the Fisher
exact test for pairwise comparisons and the
Cochran-Armitage linear trend test (Armitage,
1971; Gart et al.,1979) are given in Appendix E.
These two tests are based on the overall propor-
tion of tumor-bearing animals and do not adjust
for survival differences.



III. RESULTS

RATS
FOURTEEN-DAY REPEATED-EXPOSURE STUDIES
FOURTEEN-WEEK STUDIES
TWO-YEAR STUDIES
Body Weights and Clinical Signs

Survival
Pathology and Statistical Analyses of Results

MICE
FOURTEEN-DAY REPEATED-EXPOSURE STUDIES
FOURTEEN-WEEK STUDIES
TWO-YEAR STUDIES
Body Weights and Clinical Signs

Survival
Pathology and Statistical Analyses of Results

25 Propylene, NTP TR 272



III. RESULTS: RATS

FOURTEEN-DAY REPEATED-
EXPOSURE STUDIES

No rats died. Weight gains by exposed and con-
trol rats were comparable (Table 3). No com-
pound-related effects, including changes of the
nasal cavity, were recorded.

FOURTEEN-WEEK STUDIES

No rats died. The mean body weights of exposed
male rats were 4%-12% higher than those of the
controls throughout most of the study. Weight

gains of exposed and control female rats were
comparable (Table 4). No compound-related
gross or microscopic pathologic effects (including
changes of the nasal cavity) were recorded.

Even though no propylene-related toxicity was
observed, concentrations of 5,000 and 10,000
ppm propylene were selected for rats in the 2-
year studies. Concentrations higher than 10,000
ppm propylene could not be selected for male and
female rats in the 2-year studies because of the
risk of explosion.

TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-DAY REPEATED-
EXPOSURE INHALATION STUDIES OF PROPYLENE

Concentration(a) Survival(b)

Mean Bod¥ Weight (grams) (¢)
(ppm) Initial Final hange

MALE

0 5/5 1607
628 5/5 1597
1,250 &5 1837
2,500 5/5 1647
5,000 5/8 1628
10,000 55 1696

FEMALE
0 85 1153
825 85 116+ 4
1,280 55 117%3
2,500 55 117+4
5,000 55 1193
10,000 58 12113

24 L6 +54 13
2108 +51+2
209t 6 +46 £ 2
2198 +85 %4
2167 +53+4
235 +55%1
1394 +24 12
14313 +26%1
140£3 +23t2
445 +27+3
14925 +30%2
145 +23%3

(a) Time-averaged mean
(b) Number surviving/mumber initially in the group

(c) Mean weight change of the survivors of the group I standard error of the mean

TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS OF RATSIN THE FOURTEEN.WEEK INHALATION
STUDIES OF PROPYLENE

Final Weight Relative
Concentration Survivai(a) Initiat han ) to Controls
(ppm) (percent)
MALE
0 10/10 T9t4 283 +6 +203%8
625 9% 4 300+6 +221 8 108
1,280 i d 82+ 4 3119 +230£9 110
2,800 11/11 (CF XY 200 4 +221 £ ¢4 106
8,000 1010 823 317 +4 +285 1 6 112
10,000 1010 84t 4 20417 +211 19 104
FEMALER
0 10/10 602 17838 +118 2 4
038 111 6113 172£8 +111 %38 87
1,250 11t 613 17128 +111 %3 97
2,500 E 2l 812 17538 +114 %3 98
5,000 1010 812 17162 4 +1156+ 4 )
10,000 10710 63+2 180 £2 +117%2 101

(a) Number surviving/number initislly in the group
(b) Mean weight change of the group t standard error of the mean
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III. RESULTS: RATS

TWO-YEAR STUDIES
Body Weights and Clinical Signs
The mean body weights of exposed male and Figure 1). The fluctuations in weight gain were

female rats were comparable to those of the not dose related. No compound-related clinical
controls throughout the study (Table 5 and signs were recorded.

TABLE 5. MEAN BODY WEIGHTS AND SUR‘([)IFVlA,L OF RATS IN THE TWO-YEAR INHALATION STUDIES

ROPYLENE
e aweiRer
on §:udy V. 0,

o V. percen 0,0 v, percen 0, Ol
(grams) Survivors (grams) ofcontrols) Survivors (grams) of controls) Survivors

MALE

1 195 50 203 104.1 50 203 104, 50
2 218 50 224 102.8 50 223 102. 50
3 236 50 243 103.0 50 240 101.7 50
4 251 0 251 100.0 50 253 100. 50
8 277 0 276 99.6 50 276 99. 50
7 289 0 286 99.0 50 285 98. 50
8 299 0 296 99.0 50 295 98. 50
9 308 0 305 99.0 50 304 98.7 50
10 319 0 316 99.1 50 315 98. 50
11 320 0 319 99.7 50 317 99. 50
12 323 0 321 99.4 50 322 99.7 50
13 328 0 325 99.1 50 325 99, 50
14 333 50 331 99.4 50 333 100. 50
18 358 0 360 97.8 50 364 98. 50
21 369 0 362 98.1 50 356 96. 50
25 385 0 380 98.7 50 379 98.4 50
30 395 50 393 99.5 50 389 98.5 50
34 395 0 391 99.0 50 394 99.7 50
39 402 0 406 101.0 50 396 98. 50
43 426 0 416 97.7 50 417 97.9 50
47 431 0 428 99.3 50 426 98. 50
52 438 0 445 101.68 50 0 100. 50
55 449 0 449 100.0 50 436 97. 49
59 456 0 455 99.8 50 446 97. 49
64 460 50 465 101.1 50 466 101 48
88 0 48 460 100.0 50 453 98. 48
12 450 48 451 100.2 50 446 99, 48
7 48 429 95.8 49 444 99, 41
81 453 48 442 97.8 48 440 97. 47
86 454 47 97.8 48 445 98.0 47
48 100.9 46 438 99.8 48
92 453 44 41 97.4 45 441 97.4 46
94 457 42 445 97.4 41 444 97.2 48
1 40 442 98.0 40 43 97. 46
98 452 39 440 97.3 38 437 96. 45
100 2 36 446 100.9 35 443 100. 40
102 452 33 447 98.9 34 443 98. 87

FEMALE
1 146 50 147 101.4 50 147 101 4 50
2 158 50 157 99.4 50 153 96. 50
3 50 164 100.0 50 85 100. 50
4 87 50 169 101.2 50 69 101. 50
6 79 50 178 99.4 50 82 101, 50
7 88 50 182 96.8 50 83 97. 50
8 90 50 187 98.4 49 76 92.6 50
9 95 50 198 101. 49 90 97 .4 50
10 200 50 197 98 49 197 98. 50
11 201 50 2 99. 49 202 100. 50
12 203 49 201 99. 49 204 100. 50
13 204 49 197 36. 49 197 96. 50
14 208 49 203 7.€ 49 208 99, 50
18 19 49 214 7.7 49 17 99. 50
21 23 49 219 3. 49 19 98, 50
25 31 49 226 : 49 8 98, 50
30 36 49 230 . 49 227 96. 50
34 241 49 231 . 49 97, 50
39 39 49 235 . 49 38 99.6 50
43 257 49 241 g 49 94.9 50
47 9 49 252 48 49 251 96. 50
52 270 49 262 7. 49 260 96. 50
55 49 271 96, 49 2687 96.4 49
59 291 49 278 5. 49 277 95.2 49
97 49 289 37, 49 283 95. 49
88 294 49 292 99, 49 2! 98.¢ 48
72 290 46 287 99. 49 292 100. 48
7 298 48 290 98, 48 29 99.7 48
81 302 44 289 95. 48 297 98, 46
86 311 43 299 96. 44 303 97.4 44
312 39 308 98.7 41 304 97.4 43
92 311 39 309 99.4 41 299 96.1 43
94 324 37 3 94.4 41 293 90.4 42
96 310 36 305 98.4 41 303 971.7 39
98 317 34 312 98 4 36 309 97.5 37
100 319 31 309 96.9 36 304 956.3 37
102 316 31 310 98.1 36 307 97.2 33
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ITII. RESULTS: RATS

Survival

Estimates of the probabilities of survival for
male and female rats exposed to air containing
propylene at the concentrations of these studies
and those of the controls are shown in the
Kaplan and Meier curves in Figure 2. No
significant differences in survival were chserved
between any groups of either sex (Table 6).

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms in rats

are summarized in Appendix A, Tables Al and
A2; Tables A3 and A4 give the survival and tu-
mor status for individual male and female rats.
Findings on nonneoplastic lesions are summa-
rized in Appendix C, Tables C1 and C2. Ap-
pendix E, Tables E1 and E2, contain the
statistical analyses of those primary tumors that
occurred with an incidence of at least 5% in one
of the three groups. The statistical analyses
used are discussed in Chapter II (Statistical
Methods) and Appendix E (footnotes). Historical
incidences of tumors in control animals are
listed in Appendix F.

TABLE 6. SURVIVAL OF RATS IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Male (a)
Animalginitially in study 50 50 50 N
Natural deaths before termination (b) 17 17 13
Killed at termination 33 32 37
Died during termination period ¢ 1 0
Survival P values (¢c) 0.397 0.999 0.442
Female (a)
Animals initially in study 50 50 50
Natural deaths before termination (b) 22 14 20
Accidentally killed 1 0 ' 0
Killed at termination 26 36 30
Died during termination period 1 0 0
Survival P values (c) 0.641 0.160 0.684

(a) Terminal kill period: week 104
(b) Includes animals killed ir: 2 moribund condition

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

the controls are in the dosed columns.
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III. RESULTS: RATS

Nasal Cavity: Squamous metaplasia occurred at
increased incidences in exposed male rats (con-
trol, 2/50, 4%; low concentration, 19/50, 38%;
high concentration, 7/50, 14%) and in exposed fe-
male rats (control, 0/49; low concentration,
15/50, 30%; high concentration, 6/50, 12%). The
lesion was present in the first section taken at
the level of the incisor teeth. The squamous
metaplasia involved the respiratory epithelium
just dorsal to the vomeronasal organ or on the
lateral aspects of the nasal cavity.

Epithelial hyperplasia occurred at an increased
incidence in female rats exposed to propylene at
the high concentration (control, 0/49; low con-
centration, 4/50, 8%; high concentration, 9/50,
18%). A slightly increased incidence of epithe-
lial hyperplasia occurred in male rats at the
high concentration (control, 2/50, 4%; low
concentration, 2/50, 4%; high concentration,
5/50, 10%). Inflammatory changes in the nasal
cavity were found in both male and female rats
(Table 7).

When the inflammatory lesion was charac-
terized by a submucosal influx of lymphocytes
and macrophages containing a few granulocytes,
it was diagnosed as inflammation, not otherwise
specified. This lesion was found to occur in male
rats exposed to propylene at the low concentra-
tion. When the lesion was more severe, with
granulocytes migrating through the epithelium
and accumulating in the lumen, it was diag-
nosed as inflammation, suppurative. This lesion
was found at an increased incidence in male and
female rats exposed at the high concentration.
The two diagnoses were combined because they
appeared to represent the same inflammatory
process and varied only by degree and by pre-
dominance of neutrophils. In combination, the
nasal cavity lesions occurred at increased inci-
dences in low concentration and high concentra-
tion male rats and in high concentration female
rats. The lesions were more severe in the high
concentration animals.

TABLE 7. INCIDENCES OF NASAL INFLAMMATORY CHANGES IN RATS IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE

Control 5,000 ppm 10,000 ppm

MALE
Inflammation, unspecified 4/50 (8%) 14/50 (28%) 5/50 (10%)
Inflammation, suppurative 7/50 (14%) 7/50 (14%) 14/50 (28%)
Inflammation, unspecified

or suppurative 11/50 (22%) 21/60 (42%) 19/60 (38%)
FEMALE
Inflammation, unspecified 0/49 (0%) 3/50 (6%) 2/50 (4%)
Inflammation, suppurative 8/49 (16%) 7/50 (14%) 11/50 (22%)
Inflammation, unspecified

or suppurative 8/49 (16%) 10/50 (20%) 13/50 (26%)
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III. RESULTS: RATS

Thyroid Gland: C-cell hyperplasia was found in
exposed male and female rats at increased
incidences (Table 8). C-cell adenomas and C-cell
adenomas or carcinomas (combined) occurred in
female rats with a significant negative trend.

The incidence of C-cell adenomas in the high
concentration group was significantly lower
than that in the controls. The incidences of C-
cell adenomas or carcinomas (combined) in male
rats were not significantly different in exposed
and control groups.

TABLE 8. ANALYSIS OF THYROID GLAND LESIONS IN RATS IN THE TWO-YEAR INHALATION
STUDIES OF PROPYLENE

Control 5,000 ppm 10,000 ppm
MALE
C-Cell Hyperplasia
Overall Rates 4/45 (9%) 7/46 (15%) 9/47 (19%)
C-Cell Adenoma or Carcinoma .
Overall Rates 4/45 (9%) 1/46 (2%) 4/47 (9%)
FEMALE
C-Cell Hyperplasia
Overall Rates 2/39 (5%) T/47 (15%) 6/47 (13%)
C-Cell Adenoma
Overall Rates 5/39 (13%) 2/47 (4%) 0/47 (0%)
Adjusted Rates 15.6% 5.6% 0.0%
Terminal Rates 2127 (1%) 2/36 (6%) 0/29 (0%)
Life Table Tests P=0.013N P=0.141N P=0.031N
Incidental Tumor Tests P=0.008N P=0.239N P=0.018N
C-Cell Adenoma or Carcinoma
Overall Rates 6/39 (15%) 2/47 (4%) 2/47 (4%)
Adjusted Rates 19.0% 5.6% 6.9%
Terminal Rates 327 (11%) 2/36 (6%) 2/29 (7%)
Life Table Tests P=0.064N P=0.077N P=0.120N
Incidental Tumor Tests P=0.048N P=0.135N P=0.088N
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ITII. RESULTS: MICE

FOURTEEN-DAY
REPEATED-EXPOSURE STUDIES

All mice survived to the end of the exposure
period. No compound-related effects, including
changes of the nasal cavity, were recorded
(Table 9).

FOURTEEN-WEEK STUDIES
One male exposed to propylene at 5,000 ppm was

moribund on day 67 and was killed. One female
exposed at 1,250 ppm died on day 35 (Table 10).

Differences in final mean body weights of
exposed and control animals were less than 4%
for males and less than 7% for females.

No compound-related gross or microscopic
pathologic effects (including changes of the
nasal cavity) were recorded. Even though no
propylene-related toxicity was observed, concen-
trations of 5,000 and 10,000 ppm propylene were
selected for male and female mice in the 2-year
studies. These concentrations were selected
because propylene at higher concentrations is an
explosion hazard.

TABLE 9. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY REPEATED-
EXPOSURE INHALATION STUDIES OF PROPYLENE

Concentration(a) Survival (b) Mean Body Weight (grams) (¢)
(ppm) Initial Final Change
MALE
0o 5/5 22810 258 £ 0.6 +3.0£1.0
625 5/8 232107 26.6 £ 0.7 +34 07
1,250 5/5 236105 264 0.2 +28+04
2,600 5/5 234 £0.7 264+ 0.6 +3.00.3
5,000 5/5 234105 25.6 £ 0.7 +22109
10,000 5/5 240+ 05 260t 1.0 +20%15
FEMALE
[} 5/5 19.8 £ 0.6 23608 +38x12
625 5/5 19.8 £ 0.7 222+ 04 +24 06
1,250 5/5 204 %05 23.2 £ 0.6 +28 204
2,500 5/8 20.2 £ 0.7 218 £ 0.7 +161.0
5,000 5/5 204205 212102 +08 104
10,000 5/5 208 £ 0.4 226058 +1.8%0.7

(a) Time-averaged mean
(b) Number surviving/number initially in the group

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

TABLE 10. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-WEEK INHALATION
STUDIES OF PROPYLENE

Mean Body Weight (grams

Final Weight Relative

Concentration Survival(a) nitial Final Change(b) to Controls
(ppm) (percent)
MALE
0 10/10 185 £ 0.5 30,704 +122 05 -
628 10/10 184 £ 0.4 308205 +12.1 £03 99.3
1,250 10/10 12805 31.7£038 +11.8 £ 0.5 103.3
2,500 10/10 19.1 £ 0.9 30.8 £ 0.6 +11.7£09 100.3
5,000 9/10 183 £ 0.6 310+ 07 +11.7+0.8 101.0
10,000 10/10 195 £ 0.5 309 0.7 +114 205 100.7
FEMALE
0 10/10 149 £ 03 279104 +13.0+ 03 -
828 10/10 158 £ 0.3 26.9 £ 0.8 +11.1 204 96.4
1,250 9/10 16.0 £ 0.7 26.0 £ 0.7 +10.0 £ 0.7 93.2
2,800 10/10 16.7£0.3 264 £ 0.5 + 97+03 94.6
5,000 10/10 15.7 £ 0.3 265+ 0.5 +108 £ 0.3 95.0
10,000 10/10 183 £ 04 26.9 £ 0.5 +10.6 £ 0.3 96.4

(s) Number surviving/numbaer initially in the group

tb) Mean weight change of the survivors of the group + standard error of the mean
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III. RESULTS: MICE

TWO-YEAR STUDIES
Body Weights and Clinical Signs

After week 59, mean body weights of high weights of low concentration and control male
concentration male mice were approximately 5% mice and of exposed and control female mice
lower than those of the controls (Table 11 and were comparable. No compound-related clinical
Figure 3). Throughout the study, mean body signs were observed.

TABLE 11. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE TWO-YEAR INHALATION STUDIES
OF PROPYLENE

Weeks Control Low Dose High D
on Study v. 0, 0 V. percen 0, Of V. percen 0, O]
(grams) Survivors (grams) ofcontrols) Survivors (grams) of controls) Survivors
MALE
1 28 50 28 100.0 50 29 103.6 50
2 29 50 28 96.6 50 28 96.6 50
3 29 50 29 100.0 50 29 100.0 50
4 30 50 3 100.0 50 30 100.0 50
6 30 50 30 100.0 50 31 103.3 50
7 30 50 1 103.3 50 30 100.0 50
8 29 50 1 106.9 50 30 103.4 50
9 31 50 1 100.0 50 31 100.0 50
10 32 49 30 93.8 50 31 96.9 50
11 31 49 1 100.0 50 31 100.0 50
12 31 49 1 100.0 50 31 100.0 50
13 31 49 1 100.0 50 30 96.8 49
14 30 49 2 106.7 50 31 103.3 49
18 32 49 2 100.0 50 28 87.5 49
21 33 49 2 97.0 50 33 100.0 49
25 35 49 3 94.3 50 33 94.3 49
30 34 49 3 97.1 50 33 97.1 49
34 35 49 6 102.9 50 36 102.9 49
39 35 49 6 102.9 49 35 100.0 49
43 34 49 36 105.9 49 35 102.9 49
47 37 49 35 94.6 9 36 97.3 49
52 36 49 37 102.8 49 37 102.8 49
55 37 49 38 102.7 49 37 100.0 48
59 38 49 37 97.4 4 36 94.7 48
64 37 48 36 97.3 4 97.3 47
68 38 48 6 94.7 4 7 97.4 47
72 32 48 6 112.5 4 6 112 46
7 37 48 7 100.0 41 6 97. 46
81 38 47 38 100.0 47 36 94, 45
86 36 46 37 102.8 47 36 100. 43
90 37 38 102.7 47 36 3. 41
92 37 46 38 102.7 4 35 4, 41
94 38 45 38 100.0 4 35 2. 41
96 37 45 4 91.9 4 35 4. 41
98 35 45 7 105.7 4 3 4. 40
100 36 45 7 102.8 4. 4 4.4 40
102 36 6 100.0 4 4 4.4 39
FEMALE

1 22 50 23 104. 50 3 104. 50
2 23 50 28 121, 49 3 100. 50
3 23 50 24 104. 49 4 104. 50
4 25 50 24 98. 49 4 8. 50
8 25 50 26 104. 49 26 104. 50
T 24 50 26 108. 49 27 112. 50
8 25 50 26 104. 49 28 104. 50
9 26 50 26 100. 4§ 27 103. 50
10 26 49 27 103. 4 27 103. 50
11 28 49 26 100. 4 28 100.0 50
12 27 49 28 103. 4 26 96.3 50
13 26 49 25 96. 4 26 100.0 50
14 26 49 28 107.7 4 27 103. 49
18 28 49 29 103.¢€ 4 26 92, 49
21 28 49 28 100.0 4 26 92, 49
25 29 49 28 96.6 4 28 X 49
3 28 46 29 103.6 4 28 100. 47
34 30 46 30 100.0 4 29 3 47
39 30 48 103.3 4 Q 100.0 47
43 30 44 100.0 4 0 100.0 47
47 30 44 7 90.0 4 103.3 47
52 30 44 103. 4! 103.3 47
55 30 43 2 106.7 4 100.0 46
59 32 43 96. 4 96.9 48
684 31 42 2 103.2 4 2 103.2 45
68 32 42 P 100.0 4 2 100.0 44
72 31 42 100.0 44 100.0 44
7 31 42 100. 2 103.2 43
81 k2 42 97. 2 4,1 42
86 31 40 103. 38 30 96.8 41
90 32 37 100. 37 96.9 39
92 3 36 4 109.7 35 103.2 39
94 33 36 4 103. 35 100.0 38
96 33 35 100. 34 100.0 38
98 29 33 113 3 110.3 38
100 31 33 103 3 103.2 38
102 31 33 106 3 100.0 36
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III. RESULTS: MICE

Survival

Estimates of the probabilities of survival for
male and female mice exposed to air containing
propylene at the concentrations of this study are
shown in Figure 4. No significant differences in
survival were observed in the pairwise
comparisons between any groups of either sex
(Table 12).

Pathology and Statistical Analyses of
Results

Histopathologic findings on neoplasms in mice

are summarized in Appendix B, Tables B1 and
B2; Tables B3 and B4 give the survival and tu-
mor status for individual male and female mice.
Findings on nonneoplastic lesions are summa-
rized in Appendix D, Tables D1 and D2. Ap-
pendix E, Tables E3 and E4, contain the statis-
tical analyses of those primary tumors that
occurred with an incidence of at least 5% in one
of the three groups. The statistical analyses
used are discussed in Chapter II (Statistical
Methods) and Appendix E (footnotes). Historical
incidences of tumors in control animals are
listed in Appendix F.

TABLE 12, SURVIVAL OF MICE IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Male(a)
Animals initially in study 50 50 50
Natural deaths before termination (b) 4 7 11
Accidentally killed 2 1 0
Killed at termination 44 42 38
Died during termination period 0 0 1
Survival P values(c) 0.067 0.542 0.099
Female (a)
Animals initially in study 50 50 50
Natural deaths before termination (b) 16 16 14
Accidentally killed 1 0 0
Animals missexed 0 1 0
Killed at termination 33 32 34
Died during termination period 0 1 2
Survival P values (¢) 0.848 0.946 0.910

(a) Terminal kill period: weeks 104-1056
(b) Includes animals killed in a moribund condition

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

the controls are in the dosed columns.
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Kidney: Chronic focal inflammation occurred at
increased incidences in exposed mice: male--
control, 0/60; low concentration, 17/49 (35%);
high concentration, 9/49 (18%); female--control,
1/50, (2%); low concentration, 7/49, (14%); high
concentration, 6/49, (12%). The renal lesion
appeared to begin as a mild lymphocytic infil-
trate around arcuate arteries and occasionaly
extended to adjacent glomeruli, The involved
glomeruli usually showed atrophy and mild
fibrosis. The severity of the lesion was minimal
and was similar in both control and exposed
mice.

Lung: Compound-related nonneoplastic effects
were not observed in male or female mice. The
incidence of low concentration male mice with
alveolar/bronchiolar carcinomas was signifi-
cantly lower than in the controls (Table 13).
Alveolar/bronchiolar adenomas or carcinomas
(combined) occurred in male mice with a signifi-
cant negative trend, and the incidences in the
exposed groups were significantly lower than in
the controls. The incidences of alveolar/bron-
chiolar adenomas or carcinomas (combined) in
exposed female mice were not significantly dif-
ferent from those in the controls (control, 6/50,
12%; low, 4/49, 8%; high, 7/50, 14%).

TABLE 13. ANALYSIS OF LUNG TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Alveolar/Bronchiolar Adenoma
Overall Rates 7/50 (14%) 3/49 (6%) 3/50 (6%)
Adjusted Rates 15.9% 7.1% 1.7%
Terminal Rates /44 (16%) 3/42 (7%) 3/39 (8%)
Life Table Tests P=0.143N P=0.17TN P=0.210N
Incidental Tumor Tests P=0.143N P=0.17TN P=0.210N
Alveolar/Bronchiolar Carcinoma
Overall Rates 9/50 (18%) 1/49 (2%) 4/50 (8%)
Adjusted Rates 19.9% 2.4% 10.3%
Terminal Rates 8/44 (18%) 1/42 (2%) 4/39(10%)
Life Table Tests P=0.086N P=0.012N P=0.167TN
Incidental Tumor Tests P=0.068N P=0.009N P=0.128N
Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates 16/50 (32%) 4/49 (8%) 7/50 (14%)
Adjusted Rates 35.4% 9.5% 17.9%
Terminal Rates 15/44 (34%) 4/42(10%) 7/39 (18%)
Life Table Tests P=0.025N P=0.004N P=0.055N
Incidental Tumor Tests P=0.020N P=0.003N P=0.041N
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Liver: Compound-related nonneoplastic effects
were not observed in male or female mice. The
incidence of low concentration male mice with
adenomas was significantly lower than that in
the controls, but the incidence of carcinomas in
that group was slightly, although not sig-
nificantly, higher than the control incidence

(Table 14). The incidences of carcinomas and of
adenomas or carcinomas (combined) in exposed
male mice were not significantly different from
those in the controls. Hepatocellular carcinomas
were diagnosed in female mice (control, 2/50,
4%; low, 3/49, 6%; high, 5/49, 10%); no adenomas
were observed.

TABLE 14. ANALYSIS OF LIVER TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Adenoma
Overall Rates 5/50 (10%) 0/49 (0%) 3/49 (6%)
Adjusted Rates 11.4% 0.0% 7.7%
Terminal Rates 5/44 (11%) 0/42 (0%) 3/39 (8%)
Life Table Tests P=0.299N P=0.038N P=0.424N
Incidental Tumor Tests P=0.209N P=0.038N P=0.424N
Carcinoma
Overall Rates 9/50 (18%) 11/49 (22%) 12/49 (24%)
Adjusted Rates 19.9% 24.8% 28.1%
Terminal Rates 8/44 (18%) 9/42 (21%) 9/39 (23%)
Life Table Tests P=0.192 P=0.365 P=0.229
Incidental Tumor Testa P=0.324 P=0.397 P=0.369 -
Adenoma or Carcinoma
Overall Rates 14/50 (28%) 11/49 (22%) 14/49 (29%)
Adjusted Rates 31.0% 24.8% 32.9%
Terminal Rates 13/44 (30%) 9/42 (21%) 11/39 (28%)
Life Table Testa P=0417 P=0.370N P=0.453
Incidental Tumor Tests P=0.512N P=0.339N P=0.667TN
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Circulatory System: Incidences of hemangiosar-
comas and hemangiomas or hemangiosarcomas
(combined) in femnale mice were increased sig-
nificantly by all tests for trend, but the inci-
dences in the high concentration group were not
significantly higher than those in the controls
(Table 15). These lesions were not site specific in
female mice: hemangiosarcomas occurred in
subcutaneous tissue, spleen, and uterus and
hemangiomas occurred in the liver. The inci-
dences of hemangiosarcomas in male mice did
not differ significantly among exposed and

control groups (control, 0/50; low, 1/49, 2%; high,
2/50, 4%); no hemangiomas were observed. In
male mice, hemangiosarcomas occurred in the
spleen and liver.

Uterus: Incidences of endometrial stromal
polyps in female mice were significant by the
trend tests; in pairwise comparisons, the inci-
dences in the exposed groups were not signifi-
cantly higher than the incidence in the controls
(Table 186).

TABLE 15. ANALYSIS OF CIRCULATORY SYSTEM TUMORS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Hemangiosarcoma
Overall Rates 0/50 (0%) 0/49 (0%) 3/50 (6%)
Adjusted Rates 0.0% 0.0% 8.6%
Terminal Rates 0/33 (0%) 0/33 (0%) 3/35 (9%)
Life Table Tests P=0.041 (a) P=0.131
Incidental Tumor Tests P=0.041 (a) P=0.131
Hemangioma or Hemangiosarcoma
Overall Rates 0/50 (0%) 1/49 (2%) 4/50 (8%)
Adjusted Rates 0.0% 2.7% 11.4%
Terminal Rates 0/33 (0%) 0/33 (0%) 4/35(11%)
Life Table Tests P=0.030 P=0.500 P=0.070
Incidental Tumor Tests P=0.024 P=0.500 P=0.070

(a) No P value is presented because no tumors were observed in the 5,000-ppm and control groups.

TABLE 16. ANALYSIS OF ENDOMETRIAL STROMAL POLYPS OF THE UTERUS IN FEMALE
MICE IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE

Control 5,000 ppm 10,000 ppm
Overall Rates 0/47 (0%) 0/47 (0%) 3/48 (6%)
Adjusted Rates 0.0% 0.0% 8.6%
Terminal Rates 0/31 (0%) 0/33 (0%) 3/35 (9%)
Life Table Tests P=0.044 (a) P=0.143
Incidental Tumor Tests P=0.044 (a) P=0.143

(a) No Pvalue is presented because no tumors were observed in the 5,000-ppm and control groups.
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Fourteen-day and 14-week studies were con-
ducted to assess the toxicity of propylene in
F344/N rats and B6C3F mice at concentrations
ranging from 625 to 10,000 ppm. No propylene-
related toxic effects were observed. Inhalation
toxicology and carcinogenesis studies of 2 years’
duration were performed on F344/N rats and
B6C3F; mice; exposure concentrations of 0
(chamber controls), 5,000, and 10,000 ppm were
used. Concentrations greater than 10,000 ppm
could not be safely tested in these studies be-
cause of the risk of explosion resulting from the
flammability of the propylene/air mixtures
(flammable range, 2.0%-11.1% by volume in air)
(Kirk-Othmer, 1968).

In the 14-day and 14-week studies, propylene ap-
peared to be nontoxic, since no compound-rela-
ted deaths or clinical signs were observed. In
addition, no gross or microscopic pathologic ef-
fects (including nasal cavity changes) were ob-
served. A 4%-7% depression in final weight rela-
tive to the control weights occurred in female
mice exposed to propylene for 14 weeks; these
differences were not dose related. The only other
short-term toxicologic data on propylene are
from inhalation studies in which the liver was
examined. Reynolds (1926) reported the oc-
currence of minimal fatty degeneration in the
livers of 3/13 white mice that had received 1-20
exposures (60-90 minutes’ duration) of 35%
propylene. The proplyene used was impure, and
no controls were included in the study. Conolly
and Osimitz (1981) observed no hepatotoxic ef-
fects of inhaled propylene in Sprague-Dawley
rats exposed to the chemical for 4 hours at con-
centrations up to 65,000 ppm. Thus, the results
of these studies and the present study suggest a
relative lack of toxicity of propylene in rodents
exposed at concentrations up to 10,000 ppm for
periods up to 14 weeks. These findings are con-
sistent with available human data; except for
central nervous system depression due appar-
ently to exclusion of oxygen, no toxic effects were
seen in workers exposed to propylene on a short-
term basis in the workplace (MCA, 1974).

In the 2-year studies, neither concentration of
propylene produced notable changes in weight
gain, survival, or clinical signs in rats or mice.
These results suggest that the 10,000-ppm con-
centration used in these studies may have been
below the maximum concentration that could
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have been tolerated by male and female F344/N
rats and B6C3F; mice; however, the use of
higher concentrations was precluded due to
concern over the flammability and explosivity of
the gas.

Several nonneoplastic effects were observed in
rats exposed to propylene in the 2-year studies.
Squamous metaplasia of the respiratory epithe-
lium of the nasal cavity occurred in female rats
exposed to propylene at both concentrations and
in male rats exposed at the high concentration.
Inflammatory changes of the nasal cavity
occurred in both male and female rats. The
changes were characterized as unspecified in-
flammation and suppurative inflammation. The
former lesion, consisting of a mild submucosal
influx of lymphocytes, macrophages, and a few
granulocytes, occurred in male rats exposed at
the low concentration. The latter lesion was
more severe and contained macrophages that
migrated through the epithelium and accumu-
lated in the lumen, occurring in male and female
rats exposed at the high concentration. These
two inflammatory lesions were combined nu-
merically because they appeared to represent
the same inflammatory process and varied only
by degree and by the number of neutrophils.
The combined incidence of these nasal cavity le-
sions was higher in male rats exposed at both
concentrations and in female rats exposed at the
high concentration than in controls. These
changes may reflect local tissue responses to
long-term inhalation exposure to propylene.

Chronic focal inflammation of the kidneys oc-
curred at increased incidences in male and fe-
male mice exposed at both concentrations and
appeared to be related to propylene exposure.
The biologic relationship of the renal effect to
propylene exposure is unknown.

The following discussion of neoplasms in F344/N
rats and B6C3F; mice makes use of statistical
comparisons between concurrent and exposed
animals in the present study as well as with con-
trol animals from a concurrent inhalation study
(propylene oxide) at the same laboratory or from
feeding studies. Comparisons with propylene
oxide were made because experimental condi-
tions in both studies were similar. Comparisons
with untreated controls from noninhalation
studies as well as from other inhalation studies
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were used because few inhalation studies have
been conducted.

No evidence was found for a carcinogenic effect
of propylene in rats. C-cell adenomas and C-cell
adenomas or carcinomas (combined) of the thy-
roid gland occurred in female rats with a nega-
tive trend, and the incidence of C-cell adenomas
in the high concentration group was signifi-
cantly lower than that in the controls. The inci-
dences in the controls (13%-15%) were higher
than those observed in unexposed chamber con-
trol F344/N female rats in the propylene oxide
inhalation study (C-cell adenomas, 1/45, 2.2%;
C-cell adenomas or carcinomas, 2/45, 4.4%)
(NTP, 1985) and in untreated control F344/N fe-
male rats in other studies (C-cell adenomas,
119/2,317, 5.1%; C-cell adenomas or carcinomas,
197/2,317, 8.5%). The incidences of C-cell hyper-
plasia occurred with a positive trend. In rats, C-
cell hyperplasia, C-cell adenoma, and C-cell car-
cinoma appear to represent a continuous spec-
trum of progressive lesions. When hyperplasia,
adenoma, and carcinoma are combined, the
negative trend disappears. These comparisons
suggest that the lower incidence of thyroid gland
neoplasms is not related to administration of
propylene.

In female mice, hemangiosarcomas alone or
combined with hemangiomas occurred with posi-
tive trends; the incidences in both 10,000-ppm
groups were not significantly higher than those
in the controls or different from those observed
in unexposed control B6C3F, female mice in the
propylene oxide inhalation study conducted con-
currently at this laboratory or in groups of un-
treated control B6C3F; female mice in other
studies in this program. The three hemangio-
sarcomas and two hemangiomas were not site
specific, occurring in the subcutaneous tissue,
spleen, uterus, and liver. In the propylene oxide
study (NTP, 1985), hemangiosarcomas and
hemangiomas of the nasal cavity were related to
chemical exposure; the vascular neoplasms at
other sites were not considered to be related to
propylene oxide administration. For these
reasons, the neoplasms of the circulatory system
in female mice are not considered to be related
to exposure to propylene.
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In contrast to the observations in rats, no com-
pound-related nonneoplastic effects in the nasal
cavity were observed in mice. The histo-
pathologic procedures were identical for the two
species of animals. This finding suggests that a
species difference may exist between rats and
mice in respiratory tract toxicity from propylene
inhalation. The mechanism is unknown. Inha-
lation studies conducted with formaldehyde in-
dicate that BE6C3F mice are better able to com-
pensate, by reflex apnea, against inhalation of
the gas than are F344 rats in response to sensory
irritation of the nasal cavity. Chang et al. (1981,
1983) reported that B6C3F; mice responded to
repeated inhalation exposures of formaldehyde
with greater and more prolonged decreases in
respiratory rate and minute volume than did
F344 rats. In addition, the repeatedly exposed
mice displayed more depressed baseline levels of
respiratory minute volume than did the rats.
This combination of factors resulted in a smaller
intake of formaldehyde into the nasal cavity of
the mice as compared with the rats, thereby pro-
viding a plausible explanation for less tissue
damage and a smaller degree of respiratory tract
toxicity. This species difference described for
formaldehyde may also explain the observed dif-
ference in respiratory tract toxicity from pro-
pylene; however, this finding was not substan-
tiated in the propylene oxide studies, where both
nonneoplastic and neoplastic responses were
observed in exposed mice (NTP, 1985).

Uterine endometrial stromal polyps occurred
with a positive trend in female mice; the 6% inci-
dence (3/48) of this lesion in the high concen-
tration group was not significantly greater than
that in the controls. The historical incidence of
untreated control female BBC3F; mice with
uterine endometrial stromal polyps is 22/2,411
(0.9%; range, 0%-6%). This marginally in-
creased incidence of uterine endometrial stromal
polyps in female mice is not considered to be
clearly associated with exposure to propylene.

The incidences of exposed male mice with
alveolar/bronchiolar adenomas or carcinomas
occurred with a negative trend, and the inci-
dences in both exposed groups were significantly
less than those in the controls. The decreased
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incidences of the combined pulmonary neo-
plasms did not appear to be concentration re-
lated. The incidence of these neoplasms in male
mice may be exposure related, but decreased
rates were not seen in the female mice or in the
mice used in the propylene oxide studies (NTP,
1985). The incidences in the control and exposed
groups in this study are within the range of inci-
dences observed previously in untreated B6C3F
mice (Appendix F, Table F4). Therefore, the bio-
logic significance of these reduced incidences is
difficult to assess.

Hepatocellular adenomas were decreased mar-
ginally in the male mice exposed at 5,000 ppm
but not in those exposed at 10,000 ppm. Because
of this lack of an effect at the high concentration
and since no significant differences were ob-
served when the incidences of male mice with
hepatocellular adenomas or with carcinomas
were combined, the decreased incidence of
hepatocellular adenomas in exposed male mice
was considered to be unrelated to exposure to
propylene.

The results of the present NTP studies in
F344/N rats and B6C3F; mice appear to be
similar to those obtained with Sprague-Dawley
rats and Swiss mice (C. Maltoni, personal com-
munication to NTP, 1981; Maltoni et al., 1982).
In that study, inhalation of propylene at
concentrations of 200, 1,000, or 5,000 ppm by
mice for 18 months and rats for 24 months were
not reported to produce a carcinogenic response.

Ethylene (CHy=CHs), another low-molecular-
weight olefin structurally related to propylene,
has been tested for carcinogenicity. Ethylene
was administered by inhalation to male and fe-
male F344 rats at concentrations of 0, 300,
1,000, or 3,000 ppm for 6 hours per day, 5days
per week for 24 months. No carcinogenic re-
sponses were reported (CIIT, 1980).

Both propylene and ethylene contain double
bonds that are capable of forming epoxides
(Neal, 1980). In the case of ethylene, conversion
to the epoxide form, ethylene oxide, has been

demonstrated in male CBA mice following inha-
lation exposure (IARC, 1979). Transformation
of ethylene, and presumably propylene as well,
to an epoxide could be mediated by the cyto-
chrome P-450 system (Neal, 1980). The epoxi-
dated forms of both ethylene (i.e., ethylene
oxide) and propylene (i.e., propylene oxide) have
been tested for carcinogenic activity by the inha-
lation route of exposure, and both have been
found to be carcinogenic in laboratory animals.
Ethylene oxide produced peritoneal mesothe-
liomas in male F344 rats and mononuclear cell
leukemia in female F344 rats, following inha-
lation exposure at concentrations up to 100 ppm
for 2 years (Snellings et al., 1982); in another in-
halation study, F344 rats exposed to ethylene
oxide at 100 ppm developed mononuclear cell
leukemia, peritoneal mesotheliomas, and mixed
cell brain gliomas (Lynch et al., 1984). An inha-
lation study of ethylene oxide in B6C3F; mice is
currently in progress in the NTP Carcinogenesis
Program.

Propylene oxide has been tested in F344/N rats
and BBC3F; mice in 2-year studies and was
found to produce papillary adenomas of the
nasal turbinates in rats and hemangiomas or
hemangiosarcomas of the same tissue site in
mice exposed at 400 ppm; inflammatory changes
were found in the nasal epithelium for both
species (NTP, 1985). Since studies indicate that
neither propylene nor ethylene per se induces
carcinogenic responses but their respective ep-
oxidated forms do, epoxidation may not be the
major biologic route of in vivo metabolism for
these olefins. Styrene and styrene oxide are
other examples (Huff, 1984).

Conclusions: Under the conditions of these stud-
ies, there was no evidence of carcinogenicity* in
male and female F344/N rats or in male and fe-
male B6C3F; mice exposed to propylene by in-
halation at concentrations of 5,000 or 10,000
ppm for 103 weeks. In the nasal cavity, pro-
pylene induced squamous metaplasia of the
respiratory epithelium in male and female rats
and epithelial hyperplasia in female rats.

* Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS IN THE TWO-YEAR INHALATION STUDIES
OF PROPYLENE
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE

CONTROL (CHAM)

LOWDOSE

HIGH DOSE

ANIMALS INITIALLY IN STUDY
ANIMALS NECROPSIED

ANIMALS EXAMINED HISTOPATHOLOGICALLY

50
50
50

50
50
50

88

INTEGUMENTARY SYSTEM
*SUBCUT TISSUE

SQUAMOUS CELL CARCINOMA
BASAL-CELL TUMOR
KERATOACANTHOMA
SARCOMA, NOS
FIBROMA
FIBROSARCOMA
LIPOMA
CARCINOSARCOMA
OSTEOSARCOMA

(60)

(6%)

(2%)
(2%)

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

(2%)
(2%)

(2%)

(50)

—_—— OO

(2%)

(2%)
(2%)
(6%)
(2%)
(2%)

RESPIRATORY SYSTEM

*NASAL CAVITY
OSTEOSARCOMA

#LUNG
SQUAMOUS CELL CARCINOMA, INVASIV
ALVEOLAR/BRONCHIOLAR CARCINOMA
C-CELL CARCINOMA, METASTATIC
OSTEOSARCOMA, METASTATIC

(50)

(50

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

(50)
(50)

(2%)

(2%)

(50)
(50

HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS
LEUKEMIA, MONONUCLEAR CELL
#LYMPH NODE
CARCINOSARCOMA, INVASIVE
#MANDIBULAR L. NODE
OSTEOSARCOMA, METASTATIC

(50)
(48)
48)

(32%)

(50)
(50)
(50)

(26%)
(2%)

(2%)

(50)
22
(49)

(49)

(44%)

CIRCULATORY SYSTEM
NONE

DIGESTIVE SYSTEM
*MOUTH/ORAL MUCOSA
SQUAMOUS CELL CARCINOMA
*TONGUE
SQUAMOUS CELL PAPILLOMA
#LIVER
NEOPLASTIC NODULE
HEPATOCELLULAR CARCINOMA
#PANCREAS
ACINAR-CELL ADENOMA
#SMALL INTESTINE
ADENOCARCINOMA, NOS
#CECUM
ADENOCARCINOMA, NOS

(50)
(50)
(50)

(48)
48)
(46)

(50)
(50)
(50)

(50)

1
(44)
(44)

(2%)
(2%)

(6%)
(2%)

(2%)
(2%)

(50)
(50
(50)

(46)
(44)

46)
1

(6%)

(2%)

URINARY SYSTEM
NONE
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGHDOSE
ENDOCRINE SYSTEM

#PITUITARY (46) (48) 4N
CARCINOMA,NOS 1 (2%)

ADENOMA, NOS 12 (26%) 14 (29%) 16 (34%)

#ADRENAL G0 50 (49)
CORTICAL ADENOMA 1 2% 1 (2%)
CORTICAL CARCINOMA 1 (2%)
PHEOCHROMOCYTOMA 2 4%) 5 (0% 4 (8%)
PHEOCHROMOCYTOMA, MALIGNANT 2 4%) 2 (4%)
GANGLIONEUROMA 1 (2%)

#ADRENAL MEDULLA (60) (50) (49)
PHEOCHROMOCYTOMA 1 2% 1 (2%) 1 2%)
PHEOCHROMOCYTOMA, MALIGNANT 1 2%)

#THYROID (45) 46) 47
FOLLICULAR-CELL ADENOMA 1 (2%) 2 (4%)
FOLLICULAR-CELL CARCINOMA 3 (1%) 2 (4%) 1 2%)
C-CELL ADENOMA 2 (4%) 1 2%) 3 (6%)
C-CELL CARCINOMA 2 (4%) 1 2%)

#PANCREATIC ISLETS (48) (50) (46)
ISLET-CELL ADENOMA 2 (4%) 1 (2%) 3 (1%
ISLET-CELL CARCINOMA 1 (2%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (50) (50) (50)
ADENOCARCINOMA, NOS 1 2%

FIBROADENOMA 1 (2%)

*PREPUTIAL GLAND 50) 50 (50)
CARCINOMA, NOS 1 (2%) 2 (4%)

#TESTIS (50) (50) (49)
INTERSTITIAL-CELL TUMOR 37 (14%) 36 (72%) 33 (67%)

NERVOUS SYSTEM

#BRAIN (50) (50} (50)
CARCINOMA, NOS, INVASIVE 1 (2%)

GRANULAR-CELL TUMOR, NOS 1 2%)
GLIOMA, NOS 1 (2%)
ASTROCYTOMA 1 2%)

SPECIAL SENSE ORGANS

*EAR (50) (50) (50)
NEUROFIBROSARCOMA 1 (2%)

*ZYMBAL GLAND (50) (50) (50
CARCINOMA, NOS 1 (2%) 1 (2%)

MUSCULOSKELETAL SYSTEM

*BONE (50) (50) (50)
OSTEOSARCOMA 1 2%)

*SKULL 60 (50) (50)
OSTEOMA 1 2%

BODY CAVITIES

*THORACIC CAVITY (50) (50) (50)

SQUAMOUS CELL CARCINOMA 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
BODY CAVITIES (Continued)
*PERITONEAL CAVITY (50) (60) (60)
FIBROSARCOMA 1 (2%)
MESOTHELIOMA, NOS 1 (2%)
NEUROFIBROSARCOMA 1 (2%)
*TUNICA VAGINALIS (50) (50) (50)
MESOTHELIOMA, NOS 2 (4%) 3 (6%)
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (50) (50) 50)
MESOTHELIOMA, NOS 1 (2%)
MESOTHELIOMA, MALIGNANT 2 (4%)
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATH 5 12 9
MORIBUND SACRIFICE 12 6 4
SCHEDULED SACRIFICE
TERMINAL SACRIFICE 33 32 37
DOSING ACCIDENT
ACCIDENTALLY KILLED,NDA
ACCIDENTALLY KILLED, NOS
ANIMAL MISSING
ANIMAL MISSEXED
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS** 49 49 47
TOTAL PRIMARY TUMORS 96 98 112
TOTAL ANIMALS WITH BENIGN TUMORS 47 42 39
TOTAL BENIGN TUMORS 61 66 68
TOTAL ANTMALS WITH MALIGNANT TUMORS 25 25 32
TOTAL MALIGNANT TUMORS 32 29 36
TOTAL ANIMALS WITH SECONDARY TUMORS## 2 3
TOTAL SECONDARY TUMORS 2 4
TOTAL ANIMALS WITH TUMORS UNCERTAIN- -
BENIGN OR MALIGNANT 3 K] 8
TOTAL UNCERTAIN TUMORS 3 3 8
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* NUMBER OF ANIMALS NECROPSIED

** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOWDOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 49 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 49 49 50
INTEGUMENTARY SYSTEM
*SUBCUT TISSUE (49) (60) (50)
TRICHOEPITHELIOMA 1 (2%)
FIBROMA 1 (2%)
FIBROSARCOMA 1 2%)
LIPOMA 1 (2%)
RESPIRATORY SYSTEM
#LUNG 49 48) (50)
ALVEOLAR/BRONCHIOLAR ADENOMA 1 (2%) 1 (2%)
FIBROSARCOMA, METASTATIC 1 (2%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS 49) (60) (50)
MALIGNANT LYMPHOMA, NOS 1 2%)
LEUKEMIA, MONONUCLEAR CELL 13 (27%) 14 (28%) 16 (30%)
#LIVER 48 48) (49)
LEUKEMIA, MONONUCLEAR CELL 1 (2%)
CIRCULATORY SYSTEM
NONE
DIGESTIVE SYSTEM
*MOUTH/ORAL MUCOSA 49) (50 (50)
SQUAMOUS CELL PAPILLOMA 1 (2%)
#LIVER (48) (48) 49
NEOPLASTIC NODULE 2 (4%)
*RECTUM 49) (50) (50)
LEIOMYOSARCOMA 1 2%)
ENDOMETRIAL STROMAL SARCOMA, INV 1 2%)
URINARY SYSTEM
NONE
ENDOCRINE SYSTEM
#PITUITARY (44) 4mn (48)
CARCINOMA, NOS 1 2%) 2 (4%)
ADENOMA, NOS 18 (41%) 27 (57%) 21 (44%)
#ADRENAL 4N (46) 4n
CORTICAL ADENOMA 1 Q%) 3 (6%
PHEOCHROMOCYTOMA 1 (2%) 3 (1% 1 (2%)
#THYROID 39) @n 4N
FOLLICULAR-CELL ADENOMA 1 2%)
FOLLICULAR-CELL CARCINOMA 1 3%) 1 (2%)
C-CELL ADENOMA 5 (13%) 2 (4%)
C-CELL CARCINOMA 1 3% 2 (4%)
#PANCREATIC ISLETS 44 46) 47
ISLET-CELL ADENOMA 1 (2%)
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued) '

CONTROL (CHAM)

LOWDOSE

HIGH DOSE

REPRODUCTIVE SYSTEM

*MAMMARY GLAND 49
ADENOMA,NOS
ADENOCARCINOMA, NOS
FIBROADENOMA 9 (18%)

*CLITORAL GLAND 49
CARCINOMA, NOS

*VAGINA (49)
ENDOMETRIAL STROMAL SARCOMA, INV

#UTERUS (46)
LEIOMYOSARCOMA
ENDOMETRIAL STROMAL POLYP 3 (1%)
ENDOMETRIAL STROMAL SARCOMA 2 (4%)

(50)

1 2%)

1 2%)
11 (22%)
(50)

2 (4%)
(50)

47
4 (9%)

60)

6 (12%)
(50)

(50)

(2%)

49)
1 2%)
4 (8%)
2 4%)

NERVOUS SYSTEM
#BRAIN (48)
CARCINOMA, NOS, INVASIVE

(49)
1 2%

(50)

SPECIAL SENSE ORGANS
NONE

MUSCULOSKELETAL SYSTEM
NONE

BODY CAVITIES
*THORACIC CAVITY (49)
LIPOMA

G611

50)
1 2%)

ALL OTHER SYSTEMS
*MULTIPLE ORGANS (49)
ENDOMETRIAL STROMAL SARCOMA, INV

(50)

(50)
1 (2%)

ANIMAL DISPOSITION SUMMARY

ANIMALSINITIALLY IN STUDY 50
NATURAL DEATH 10
MORIBUND SACRIFICE 13
SCHEDULED SACRIFICE
TERMINAL SACRIFICE 26
DOSING ACCIDENT
ACCIDENTALLY KILLED, NDA 1
ACCIDENTALLY KILLED, NOS
ANIMAL MISSING
ANIMAL MISSEXED

50

30
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR

INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOWDOSE HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS** 37 42 40
TOTAL PRIMARY TUMORS 57 73 63
TOTAL ANIMALS WITH BENIGN TUMORS 29 34 28
TOTAL BENIGN TUMORS 38 52 39
TOTAL ANIMALS WITH MALIGNANT TUMORS 19 19 21
TOTAL MALIGNANT TUMORS 19 21 22
TOTAL ANIMALS WITH SECONDARY TUMORS# # 2 2
TOTAL SECONDARY TUMORS 2 3
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 2
TOTAL UNCERTAIN TUMORS 2
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* NUMBER OF ANIMALS NECROPSIED

** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE

TWO-YEAR INHALATION STUDY OF PROPYLENE: CHAMBER CONTROL

ANIMAL 07 O O O OF 01 0 O Gf O Of Of Of Of O] Of 0
NUMBER ol 0 ol of o ofl of o of 3y 1 4y 1 1yyil2 2 2 2
1) 2/ 3| 4 8 6| 7/ 8 9 of 1| 2| 3| 4 5| 6 7 8 9 of 1| 2] 3
WEEKSON oo oorqioo oo ittt 1 iof 1
STUDY 09 o 8 0 8 9 0ol o 9] 0] O 8 6 0 0f O] O 0] 0| 8 Of 8 0
4} 3| 4| 2 9 8§ 4 5 4 T 6 4 4 0| 7 4
Subcutaneous tissue EE R R R R R R B R B N N B N I B R
Fibroma
Carcinosarcoma
Osteosarcoma X
RESPIRATORY SYSTEM
Lungs and bronchi PR R R AR R A I IR I B B N B I K 4
S cell ca invasive X
Alveolar/bronchiolar carcinoma
C-cell carcinoma, metastatic X
Traches P S A R R T R B I I S
Bone marrow LR A I N B N I N B N B N B N N R
Spleen LR N R A B N N B T B B B B L B AL A B A
%{mphnodn LI R I I A A A I I I N T B L B B A
ymus B O T I e . T A K P
CIRCULATORY SYSTEVW
Heart PP R IE R 2 R 2 N AR S S R N R A
Salivary gland EEE R I T I T B I R R N N I 2 R K
Liver EE R B A A B A B SR B R I R IR L I I R
Bile duct AR R T N T T T R R
Gallbladder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN
Pancreas P . o T RN N S I R I I I N
Esopha, EEE A IR T B A N N T N R S B RN B A A
Stomac R T S SR S A T A B I B R A
Smalil intestine PR R R R R R R N B IR R AR I L R N B R
Large intestine EEE S T S R A I 2 A R R A R R R R
URINARY SYSTEM
Kidney O R PR R T R I R R I R R R
CUrinary bladder PR T LR I R S R I N RN
ENDOCRINE SYSTEM
Pituitary FE P S R SEE . IR U N R I T A R T S
Adenoma, NOS X X X XX X
Adrenal T P T I T N I P S
Pheochromocytoma X X X
Pheochromocytoma, malignant
hyroid AT I T T S S R T R R R N R I N
Follicular ceil adenoma X
Follicular cell carcinoma X
C-cell adenoma
C-cell carcinoma X
Parathyroid P I T R P T SR I TR D T L B
Pancreatic islets PN R R S S S I B S R R R BE N N R
Islet cell adenoma
[slet cell carcinoma
Mammary gland +N +N+N++ +NN+ +NN+N + N +N+N +
Adenocarcinoma, NOS
astis + + 4+ + TR I R B + 4+ o+ o+ +
[nterstitial cell tumor XXX X XXX X XX XX X XXX X
Prostate + + + L + o+ + + + ++ b r
NERVOUSSYSTEM
Brain P TR R R N S N B B I IR R N N R 2
Astrocytoma
Zymbal gland NNNNNNNNNNNNNNNNNNNNNNNNN
Carcinoma, NOS
WUSCCUOSKELETALSYSTEM
Bone NNNNNNNNNNNNNNNNNNNNNNNNN
Osteoma
BODYCAVITIES
Pleura N N NNNNNNNNNNNNN NNNNNNNN
Squamous cell carcinoma X
Peritoneum NNNNNNNNNNNNNNNNN N NNNNNN
Fibrosarcoma X
Mesothelioma, NOS X
Tunica vaginalis EE S S R N R B N I 2R B
Mesothefioma, NOS X
Al 3
Multiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN
Leukemia, mononuclear cell XXX X X X X
+ : Tissue Examined Microscopically :  No Tissue Information Submitted
- : Raquired Tisaue Not Examined Microscopically C : Necropay, No Histology Due To Protocol
X : Tumor Incidence A : Autolysis
N : Necropsy, No Autolysis, No Microscopic Examination M . Animal Missing
S : Animal Missexed B : NoNecropsy Performed
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: CHAMBER
CONTROL (Continued)
ANIMAL 0] o[ 0] O O] O] 0] 0] 0 0] 0 0] o o 9] o Of [ [4 0
NUMBER 2t 2121 2 3 3 3 3 3] 3f 3f 34 3| 3 3| 4 4 5
6l 71 8| of of 1f 2 3 4 51 6 7| 8 9 Of 1 2t 3 6 7| 8l 9 0
TOTAL:
WEEKSON Tty o] 1 1] ¢ 1] 1 1] 1§ 1] 17 1] 1] 1 o of IJ tf ] 1 1] Of 1} 1 |TISSUES
STUDY of of 9 0f 0 of of of of of Of O of of of % 9 o 0 o of of 9| 0| 0 |TUMORS
4 4 1) 4 4] 4 1| 4 3} & 4 4 4f 4 Of 9 0 4 1 4f 4
2 MENTA )
Subcutaneous tissue + + + + ++N++ + 4+ ++++F++++++++++ *50
Fibroma X X X 3
Carcinosarcoma 1
Osteosarcoma !
RESPIRATORY SYSTEM
Lungs and bronchi PR T R T R T T T S S + + + 50
Squamous cell carcinoma, invasive 1
Alveolar/bronchiolar carcinoma X 1
C-cell carcinoma, metastatic L
Trachea LR R T B N B R B R B N S R B 49
AEVMATOPOIETITC SYSTEM
Bone marrow L T T R N N T R I G A T S N 48
Spleen FE R T A S I A T T A e T E R N R N 50
L{mphnodes F S R I I R R R N A R 48
Thymus B S T T S N I N B R T s 33
CTRCULATORY SYSTEM
Heart PR T T T . R R R S N S N 50
DICESTIVESYSTEM
Salivary gland EEE R PR G . T S R T T S L R 48
Liver R S S IR S L e AN S R N 50
Bile duct PR R T B R i T T R R e T R T 50
Gallbladder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN *50
Pancreas LR I T R N B N R B T S T e . 48
Esophagus R SR S S R S A T R T T N N B 50
Stomach DR AR 2 T R T R N L N N B AR I S B 4 50
Small intestine P R R R T R T I S T TN R N 48
Large intestine FE T R R IR I N N S IR PR T N N R PR B 46
Kidney E AR T T R R S RN I I T B 50
Crinary bladder + ot e+ o A . . T I N I 50
ENDOCRINE SYSTEM
Pituitary + + =~ + o+ + o~ 4+ o+ + = F + + F o+ + + + | .46
Adenoma, NOS X X X X X X 12
Adrenal + + 4+ + o+ EE R T A R + + 50
Pheochromocytoma 3
Pheochromocytoma, malignant X X 2
Thyroid LR I I e PR S B N 45
Follicular cell adenoma 1
Foilicular cell carcinoma X X 3
C-cell adenoma XX 2
C-cell carcinoma 2
Parathyroid J O T . IR B I N R R 33
Pancreatic islets R T S N B N I B B L 48
Islet cell adenoms X X 2
Istet cell carcinoma 1
Mammary giand + + + NN+ NN+NN++N++++N+N+NNN/|
Adenocarcinoma, NOS X 1
Testis LR I ik T T T B T 4 + + > 50
Interstitial cell tumor X XXXXXX XXXXXXXKX X XXXX|, 37
Prostate PR YR I T R 2 T 2 T R B R B I N T 49
NERVOUSSYSIEV
Brain L T N N B I R ) + + o+t 50
Astrocytoma X 1
2ymbal gland NNNNNNNNN+NNNNNNNNNNNNNNN *50
Carcinoma, NOS X 1
Bon NNNNNNNNNNNNNNNNNNNNNNNNN/| *s0
Osteoma X 1
BODYCAVITIES
Pleura NNNNNNNNNNNN NNNNNNNNNNNN *50
Squamous cell carcinoma 1
Peritoneum NNNNNNNNNNNNN NNNNNNNNNNN| *80
Fibrosarcoma 1
Mesothelioma, NOS 1
Tunica vaginalis E R S T I N R T A S N N N *50
Mesothelioma, NOS X 2
A R
Muitiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN *50
Leukemia, mononuclear cell X X X X X X X X X 16

® Animals Necropsied
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TABLE A3, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: LOW DOSE

AL
NUMBER

WEEKSON
STUDY

“0—-' —o O

0 0o

[S15]

© )

=1

o

Subcutaneous tissue
Squamous cell carcinoma
Basal cell tumor
Keratoacanthoma
Fibroma
Fibrosarcoma
Carcinosarcoma

N + + + +

+ N+ ++++4++++++

+ + N+ + +
X

Lungs and bronchi
Osteosarcoma, metastatic

Trachea

Nasal cavity
Osteosarcoma

++
++

++
++

++
++

++

++ +

++ +
++
++
++

++

++

++

++
++
++
++
++
++

++

++
++

++

AEMATOPOIETICSYSTEM

Bone marrow

Spleen

Lymph nodes
Carcinosarcoma, invasive
Osteosarcoma, metastatic

Thymus

+++
+++

+++

+++
+++
+++
+++
+++

+++
+++

+++
+++
++1

+++

+++
++4
L PR Ts

+4++
+++
++1

+4++
+++
++1

+++

CIRCULATORY SYSTEM
Heart

+
+

+

DICESTIVE SYSTEM
Oral cavity
Squamous cell papilloma
Squamous cell carcinoma
Salivary gland
Liver
Neoplastic nodule
Hepatocellular carcinoma
Bile duct
Gallbladder & common bile duct
Pancreas
Acinar ceil adenoma
Esaphagus
Stomac
Small intestine
Adenocarcinoma, NOS
Large intestine

CRINARYSYSTEM
Kidney ’
Urinary biadder

ENDOCRINESYSTEM
Pituitary
Carcinoms, NOS
Adenoma, NOS
Adrenal
Cortical adenoma
Pheochromocytoma
Ganglioneuroma
Thyroid
Follicular cell carcinoma
C-cell adenoma
Parathyroid
Pancreatic islets
{slet cell adenoma

REPRODUCTIVE SYSTEM
Mammasry gland
Fibroadenoma
Testis
Interstitiai cell tumor
Prostate
Preputial/clitoral gland
Carcinoma, NO!

NERVOUSSYSTEM
Brain

Carcinoma, NOS, invasive

Glioma, NOS

++
++

+ +++ +Z4+
| X+ ++ + 44

+Z+  ++
++

+ +++ +Z+
+ +t++ +4+
+ +++ +Z+

+ o+

++
++

+1

1 +4+ +2Z+
+ +++ +2Z4
+ +++ +Z4¢
+ +++ +4+
+ +++ +Z+

+

4
2

++
++
++

N

++

+ ++4+ +Z+ K+ 4

+ +t++ +2Z+

++ =Z

z

+ +++ +Z+ HRe s
+ +++ +4+ X4

+ +++ +24+

++

++
++

+ +++ +4+
+ +++ +2Z+
+ +++ +Z+
+ +++ +Z+

++

++
++

11+ +Z+
P+ +Z4

+ +++ +Z+

++

++

+++ +4+ ++

+

++
++

++

++
++

+4+
++

++

++
++

++
++

++

++
++

++

++
++

+ +

++

++

+
++

+1

+ 1

+

++

+1
+f

+ .

+1

++

++
+1i

++
+ 1

+ M o+

+1
+4+ "+
++ =
++

+4+

+)

+

+

"y

++

+

+4+ X+ M+
++

+

++
+1

+ +

L+N+ +

Ze Rt +

Z+ + Z
Z+ N+ +

Z+xe Z

Zy + Z

Zp R+ +

Zy + Z
Z+X+ o+

ZeHe +

2Z4+¥+ +

2+ + +

Z4Re +

ZyR+y o+

Z+¥H+ Z

Z+ + +

2+ + +

Z+ + 0+

ZyHK+ 2

24y Z

ZyHe +

Z4 ¥y Z

Z+ + 4+

+
+

+

4

®x o+

+
+

SPECTALSENSE ORGANS
Ear
Neurofibrosarcoma

MUSCULGSKELETALSYSTEM
Bone
Osteosarcoms

N

A

Muitiple organs NOS
Mesothelioma, malignant
Leukemia, mononuclear cell

N
X

N
X

N

Tissue Examined Microscopically

Required Tissue Not Examined Microscopically
Tumor Incidence

Necropsy, No Autolysis, No Microscopic Examination
Animal Missexed
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No Tissue Information Submitted
Necropsy, No Histology Due To Protocol
Autolysis

Animal Missing

No Necropsy Performed




TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE
" (Continued)

NUMBER

WEEKSON
STUDY

O ANNO

©

pord umo

[NTECUMENTARY SYSTEM
Subcutaneous tissue
Squamous celi carcinoma
Basal cell tumor
Keratoacanthoma
Fibroma
Fibrosarcoma
Carcinosarcoma

+
+

+ + + N + + 4+ + + +

RESPIRATORYSYSTEM
L{ltn‘l and bronchi .

Traches
Nasal cavity
Osteossrcoms

z
++

++
++

+

++
++
++

++
++

++

++ +
++ +
++

++
++
Lol o

++

++ +
++
++

++ +

++
++ +
++ +

+ 4+
~28.2

HEMATOPOIETIC SYSTEW
Bone marrow
Spleen
Lymph nodes o
arcinosarcoma, invasive
Osteosarcoma, metastatic
Thymus

+++
+++

+++
+++

+++
+++
+++
+++
+4++

+++
+++

+++
+++
+++
+4++

]
+
+7% +

+++
+++
+++

+++
++4
++4

++ ¢

++
+tt4
234

t

'

]

+
<
———

CTRCCLATORY SYSTEM

Heart

+
+

+
+

g

Oral cavity
Squamous cell papilloma
Squamous cell carcinoma
Salivary gland

Liver
ﬁooplut.iﬁ nloduh .

Bile duct

Gallbladder & common bile duct

Pancreas
Acinar cell adenoma

Esopha,

Stomac!

Small intestine
Adenocarcinoma, NOS

Large intestine

CRINARYSYSTEM
Kidney
Urinary bladder

+1
++

L +4+ +2Z+

+ ++4+ +2Z4¢
+ +4++ +Z4
+ +++ +Z4
+ +++ +2Zy
+ +++ +Z+
+ +++ +Zs
+ +t4++ +44
+ +4++ +Z4
+ +t++ +Z+

++
++
++
++

++
++
++

++

4
z

++
++
++
++

1+ +44% ++

+ +4++ +Z4
+ +++ +Z+
+ +++ +Z+
+ +++ +Z+
+ +++ +24+
+ +++ +2Z+
+ +H+ReZy
+ +++ +Z4
+ +++ +24+
+ +++ +24
+ +4++ +Z+

Z

++
++
++
++
++

4

+4+»

++
++
++
+1

P +4+ +Z4
+ +++ +24
+ +++ +2Z+

+

+
++

++
++

++
++
++

++
++

+

++
++
++

++
++

++
++

++

++
++
++

++

52 | t-pae_gds. 248

++
++

++

Pituitary
Carcinoma, NOS
Adenoma, NOS

Adrensl
Cortical adenoma
Pheochromocytoma
Ganglioneuroma

Thyroid
Follicular cell carcinoms
C-cell adenoma

Parathyroid

Pancreatic islets
[slet coll adenoms

++
++

+

++

+ <
+ X o+ 4

+

T4+
++
+

+

+%
+

+
++
+t

+1
++

++
++
+14
++
+1

+

+

++
++

>4

+

+

+1

e o+
+

+ X o4+x ¢
+

+
t

++
+

+
41
82 b8R8

Mammary gland
Fibroadenoma
Testis
[nterstitial cell tumor
Prostate
Pupuglallclil-nrulsgland
Carcinoma, NO

Z4eX+ +

Ze%e +
Z+ Ny

z

Z) Ry +
+ Z
4

]
Z+ Ry

Zy + +
ZyHey Z

Z+Re +

ZyRy o+
HRZ+ Xy +

ZeXe +

Z+MH+ 2

Z+Xy o+

ZeXe o+
Zy R

Zi X+ o+

ZeH+ 2

Z4++ +

Z+ + 2
Z+Re +

Z+R+ o+
Z+¥%+ +
Z4+X+ +

~2688.-.8

NERVOUSSYSTEM
Brain
Carcinoma, NOS, invasive
Glioma, NOS

+
+

-—8

SPECTALSENSE ORGANS

ar
Neurofibrosarcoma

MUSCULOSRELETALSYSTEM
Bone
Osteosarcoma

Multiple organs NOS
Mesothelioma, malignant
Leukemia, mononuciear cell

w4

Rz

*50
2
X 13

® Animals Necropsied
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE

WEEKS ON
STUDY

Subcutaneous tissue
Squamous cell carcinoma
Keratoacanthoma
Sarcoma, NOS
Fibroma
Fibrosarcoma
Lipoma

P I A e

X

EE R T T S B )

X

Lungs and bronchi
Trachea

++
++
++
++
++
i+
++
++

++
++
++
++
++
++
++
1+
++
+

++
+ 4+

b
Bone marrow
Spleen
Lymph nodes
Thymus

P +++
P +++
++++
++++
++++
L +++
++++
++++

I +++
I +++
i +4++
++++
++++
+++ 4
f+++
L ++1

++++
++++
++++
i+ 44

CIRCCLATORY SYSTEM

Heart

+
+
+
+
+
+
+
+
+
+
+
+
+

+
+
+
+
+
+
+
+
+
+
+
+

Salivary gland
Liv

er
Neoplastic nodule
Bile duct
Gallbladder & common bile duct
Pancreas
Esophg;
Stomaci
Small intestine
Large intestine
Adenocarcinoma, NOS

+++++24+ ++
+++4++2Z+ ++
+H+++Z+ 4+
L +42+ ++
+++++2+ ++
++++4+2Z2+ ++
++++4+24+ + 4
+++++2Z+ ++
+++++Z+ ++
+++++2Z24+%+ 4+
+++++Z¢ ++
++++4+2Z+ + 4
+t++++2Z+ ++

+H++ 1 Z+ 4+
+E+H 14+ ++
+t+t+++Z+ +4
++t++2Z+ ++
+++++2Z+ + 4
Kttt 4++2+ ++
+++++Z+ + 4+
LEL+ 12+ 4+
+H+++Z+ + 4
i +++Z+ + 4
++++4+2Z+ ++
LI +4+4+4Z+ ++

CRINARYSYSTEM
Kidney
Urinary bladder

++
++
++
++
++
++
+ +
++
++
++
++
++
++
++

++
++
++
++
++
++
[}

++
++
++
++

Pituitary
Adenoma, NOS
Adrenal
Cortical adenoma
Cortical carcinoma
Pheochromocytoma
Pheochromocytoma, malignant
Thyroid
Follicular ceil adenoms
Follicular cell carcinoma
C-cell adenoma
C-cell carcinoma
Parathyroid
Pancreatic islets
{slet ceil adenoma

+ +
+ 2+
+ 4

+

+

++
++
++
+
+1
++
+1
+ +
+1
++
++
+1
++
1

]

+ %+
+ 24
+ +
+<+
[
+ +
+ +

>4

++
++
++
++
LR N
1+
++
++
++
+4

lammu ry gland
Lestis

Interstitial cell tumor
Prostate
Preputial/clitoral gland

Carcinoma, N ‘

Z+X+ ¢+
Zy +2
Z+ ++
Z) ++
Zy R+ Z
Zyr X+ 4+
Z+ +Z
Zy +4
Z+xt+
Z+ R+ 2
Zy +2Z
Z+ R+ +
Zy ¥+ 4+
ZyRe+
Z+ X+ +
Z+ ++

LR+
Z+ X+ +
Z4+HX+ 2
Z+R++
Z: 1+
Z4y R+ +
Z+y +Z
ZeXR+ +
Z+ +2Z

NERVOUSSYSTEW
B.__ :
Gra;ﬂar cell tumor, NOS |

PR A A,

+
+
+

Zymbal gland
Carcinoma, NOS

+ N NN N NN

X

BODYCAVITIES

Peritoneum
Neurofibrosarcoma

Tunica vaginalis
Mesothelioma, NOS

N
+

N NN

PR

NNNNN

C I S

N NN
+ + N

z
+XZ

*+
+

Multiple organs NOS
Mesothelioms, NOS
Leukemia, mononuciear cell

N NNN

X

N
X

-4

NNNNN
X

N NN
X X

>

d Microscopically
d Micr

Tissue E
Required Tissue Not E

Tumor Incidence

w2z +

Animai Missexed
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Necropsy, No Autelysis, No Microacopic Examination

L 2

Autolysis

BEFO
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No Tissue Information Submitted
Necropsy, No Histology Due To Protocol

Animal Missing
No Necropsy Performed




TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE
(Continued)

ANIMAL 0 [ [+] of 0 0 O [4] 0 0
NUMBER 2! 2 21 3| 3| 31 3 3 33| 3 3 3 4 4 4 4 5
6f 7 9 1l 2t 3 6l 7 8 9 1§ 2| 3| 4] 5 7] 9 0
TOTAL:
WEEKSON 110 1] 1 1 11 111 7o 1 & 1] i 1] 1f 1 1 |TISSUES
STLUDY 0] 9f 0| 0f 0l 6 0 0| o 0] of 0| 7| Of of o Of O 0| 0 |TUMORS
9| 4 2 4 4 4] 0 3 4 1 4 4
Subcutaneous tissue + + ++F++++++N+ P+ e+ N+ o+ *50
Squamous cell carcinoma X 1
Keratoacanthoma 1
Sarcoma, NOS 1
Fibroma X X X 3
Fibrosarcoma X . 1
Lipoma X 1
Lungs and bronchi R R I RN R R N R N N K R 50
Trachea . PR R I R P R A R I T N R N N N N 46
Bone marrow P L R R R Y N R R R R N N B A k) 48
Spieen PRI IR IR IR 5 2K K B B R S A B I N R 50
Lymph nodes P T I I N R N R R N I B R 49
Thymus P E I I T T R N R R B SRR IR O R R ) 36
Heart + 4+ + I S A S I . I S N 50
Salivary gland PR N R I BT B B B B B B R B R B 47
Liver L R T S I R T R S B B SR R R 2 50
Neoplastic nodule X X 3
Bile duct L R R A A R 350
Gallbladder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN/| *0
Pancreas P A I T B T T R R N B I R 46
Esopha LR A B T N N I R B R . R A 47
Stomac! FOE I I T T S R S N R R R R I S N 48
Small intestine PR S SRR TR N N R N R B B R R 4“4
Large intestine PSR IR I TR N N R AR R R R g 46
Adenocarcinoma, NOS 1
Kidney LR R A N A A B EE R N R B R B 49
Urinary bladder PR I S T 0 T T SR R R I + + 49
Pituitary + -+ + + + + + + + e+ 47
Adenoma, NOS X X X X X XXX X X 16
Adrenal + + + + + + + e+ + + + + + + 48
Cortical adenoma X 1
Cortical carcinoma X 1
Pheochromocytoma X X 5
Pheochromocytoma, malignant X 3
Thyroid + + + + + 4+ + 4+ + b -+ + + + -+ 47
Follicular cell adenoma 2
Follicular cell carcinoma . 1
C-cell adenoma X X 3
C-cell curcinoma X 1
Parathyroid I T S N S A TR TR SIS BT I R R 35
Pancreatic islets P R I I R A R I B R B A N e N N B J 46
Isiet cell adenoma X X 3
Mammary gland + NN+N++++N+NNN+N++N+N+N+ +| *50
estis TR I T N B I B N R I 49
Interstitial cell tumor XXXXXX XX XXX XX XX X XX 33
Prostate P R I I R N R N N R I S I N 45
Preputialiclitorsl gland NNNNNNNNNNNNNNNNNNNNNNNNN| *50
Carcinoms, NO! X X 2
NERVOUSSYSTEN
Brain R T A R B A R R R N I R 50
Granular cell tumor, NOS 1 '
Zymbal gland NNNNNNNNNNNNNNNNNNNNNNNNN,/| *s0
Carcinoma, NOS ‘ 1
BODYCAVITIES
Peritoneum N NN N NN NNNNNNNNN N N N *50
Neurofibrosarcoma 1
Tunicnvufimlin + + + + + - + + + + + + + + *50
Mesothelioma, NOS X X 3
ATLOTHERSYSIEMS
Multipie organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN/{ *50
Mesothelioma, NOS X 1
Leukemia, mononuclear cell X XX X XXXX X X X X X 22
*Animals Necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: CHAMBER CONTROL

ANTMAL Of O] O O Of o[ of of of O Of Of Of 0 [ of Of O] O
NUMBER o1 of of of of o o of Yy 2
12 31 4t 5/ 6 7] 8 9 of 1] 2] 3 4 5 6 7 8 90 1 23 48
WEEKSON - a0 4o o 11 o iyt irooifaoo
STUDY 0; o 8 0 0] of 710 0 0 0 0f 0l Or 0y O] Of O 8l ol 9 8
4 3 4l T4 4 0 4 4 3 4 4 4007379
Subcutaneous tissue + + N +N+++++++++++++++B+ N+ +
Fibroma X
Y SYSIEM
Lungs and bronchi R R R R I R + + + + + + +B + + + +
Trachea B T T T B I T i e
Bone marrow + + + +F P+t ettt =B+
Spleen [ T L TR 2 R R A T i S - S T T
Lﬂmphnodel Pt FF Pt E R T E B+
Thymus E R R IR I R R R R T A e - B B )
CTRCULATORY SYSTEM
Heart DR R T S S T S I R R I : SN
DICESTIVE SYSTEM
Salivary gland PR I R T N T S S A T S - B B
Liver P T R R T R TR S : B R
Bile duct LR EEEE R EE RS EEE S R
CGallbladder & common bile duct NNNNNNNNNNNNNNNNNNNNBNNNN
Pancreas L IR A IR R AR N IR IR IR A RN B IR 2
Esophugus PR R AR IR I S AR N AR A N A I - B A N
Stomac| PR R R Y T R N I N A A
Small intestine + + P+t Pt -B o+ -
Large intestine ++ P+ Fr P E PP E Pt -B -
Kidney P R S R R N T N N R B NN - BN R 4
Urinary bladder P T S T B I I I R I R R - I
ENDOCRINE SYSTEM
Pituitary P L R S R Y I A -} + -
Carcinoma, NOS
Adenoma, NOS X X X X XXXX X
Adrenai + b+ bkt F bbb+ttt +B o+
Cortical adenoma X
Pheochromocytoma
Thyroid + + + + - -+ + + b -+ b+ =B+ - -
Follicular cell carcinoma X
C-cell adenoma X X
C-cell carcinoma X
Parathyroid P I T R S e T B T - T I
Mammary gland + + N o+ + + + + + + + + N + N
Fibroadenoma X X X
Uterus LR I A + + + LR B R + + -
Endometrial stromal polyp
Endometrial stromal sarcoma
Ovary + + + A+t Pttt =B+
NERVOUSSYSTEM
Brain + + + t bt F kB oyt
ALLOTRERSYSTEMS
Muitiple organs NOS NNNNNNNNNNNNNNNNNNNNBNNNN
Malignant lymphoma, NOS X
Leukemia, mononuclear cell X X X X X
+ : Tissue Examined Microscopically :  No Tissue Information Submitted
- Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor Incidence A : Autolysis
N : Necropsy, No Autolysis, No Microscopic Examination M :  Animal Misaing
8§ : Animal Missexed B : NoNecropsy Performed
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: CHAMBER
CONTROL (Continued)
ANTMAL oo o 0 o[ o] o] O] O o] 0 o o] o[ o] o] a 0] o] 9 0
NUMBER 21 2| 21 2| 3 3 3 3] 3 3 3 3 3 3 4 4 4| 45
6 7| 8 1 2 3 5 6 7 9 Of 1 2( 3 ¢ & 78l 90
TOTAL:
WEEKS ON wiaorof if tfofooft 1] 1 11 g 1o 1 | TISSUES
STUDY 0l o 6 8| 0 8t 1) 8 0f 8 O o o of Of o o 9 0 [TUMORS
3 4 9 4 7 0 T 11 3 6 4 0] 4 0l 4 1| 4 4
[NTECCMENTARY SYSTEVW
S aneous tissue R R R Lk . T N R T T B N N N e R )
ma 1
Lungs and broachi P AE FF P FEEFFEFTEEEFEFFEEE R -+ 49
Trachea +F+FFEE - EFE AR R -+ 46 !
REWATOPOIETICSYSTEY
Bone marrow O Ik i I T I R S R O G T 45
Spleen : L T TR T R R N R I A A 46
Lﬁmphnodn, PR A I TR R B N I R I B R 48
Thymus L . TR ST N N N PSR B N 36
CIRCULATORY SYSTEM
Heart P R R R R R T S S S R P A R i R 49
Salivary gland L R O I T R I T R N N R A A B 4
Liver PR R B R Ik T R R R IR B R A R 2 I R R 48
Bile duct + + F + F - FFFFE R A 48
Gallbladder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN *49
Pancreas L I R R A TR B T T E N B 4
Esopha PR R R R R R S I I I 49
Stomac! PR AR TR D R N R B R SR IR R N 48
Small intestine S . T T IR T R R S SRR R R 41
Large intestine D I L e IR T R N R N IR R I A R 40
Kidney D AR R TN I R R I R R R N N N A 47
Urinary bladder LR IR I I R I N e T N R R R R 38
ENDOCRINE SYSTEM
Pituitary + -+ + - -+ + + + + + + + + 4
Carcinoma, NOS X 1
Adenoma, NOS X XX X X X X X X 18
Adrenal LR N R A T I T T T I e 47
Cortical adenoma 1
Pheochromocytoma X 1
Thyroid L e R + + + + + - 4 + 4 + + + 39
Follicular cell carcinoma 1
C-cell adenoma X 5
C.cell carcinoma 1
Parathyroid R R R S P + +F -k - -+ o+ 32
Mammary gland +N+++N+++N+++++N+++++++++"49 |
Fibroadenoma X X X X X X 9
Uterus PR R R R I T R + + + + + + + 46
Endometrial stromal polyp X X X \ 3
Endometrial stromal sarcoma X X 2
Ovary + L A NI T R R A S T BN R B I A 45
}
Brain ’ L T T TR R S A A T R S T R 48
MultiplcornmN0§ NNNNNNNNNNNNNNNNNNNNNNN N *49
Mbalignant lymphoms, NOS 1
Leukemia, mononuclear cell X X X X X X X X 13
- I
® Animals Necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: LOW DOSE

b O OF O Of O Of Of O O Of O8 O Of Of Of Of O Of O
NUMBER g]oo of of ¢ 1 8 ooy y 2
11 2 6 8 5 O 1 5 & 7 9 s
WEEKSON
STUDY 0 of 0 0 g
Subcutaneous tissue ++ 2+ N+ e+ s et e sseNes
Trichoepithelioma X
Fibrosarcoma X
Lipoma
RESPIRATORYSYSTEN
Lungsandbronchi P P FPA P PP E PP PP E PP r
Fibrosarcoma, metastatic X
Traches PR Y SRR IE R R R AR B IR I I N R R R
Bone marrow PR IR IR Y S N B RSEE R I R S I N R R
Spleen PR IR I SR R IR R I B R I I K R N
.Ii.{mphnodu N N I IR IR T IR I T I I S S S S R
ymus P P Y U R I R e I AR IR 2 JE R T I I
Heart PR IR IR N W R TR R R I N R R
Salivary giand LR I NN W R AR A IR IR B R SR R I R
Liver PR AR U I A I AR 2R AR B A AR R A A
Bile duct SRR EEEEEREEEEEEEEE RN
Gallbiadder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN
Pancreas + + P A P E PRl Pttt
Esophs IR 2K . UK SRR I B SRR A RPN I A I
Stomaci LR IR U A I IR I R N R R R ER]
Small intestine LR K B S A IR L B B I I A A R 2 R I
Large intestine R AR EEEEEE R EREEEEE R
Rectum NNNNNNNNNNNNNNNNNNNNNNNNN
* Leiomyosarcoma
CRINARY SYSTEM .
Kidney + + ++ A+t + + LR SR B 5 IR R B B R N
Urinary bladder + + o+ A - + * -+ + +* -
Pituitary . PR IR IR A U IR I IR R A R I A S A AR S I I A A
Carcinoma, NOS X
Adenoma, NOS X X X X X XX XXXXX
Adrenal L I Y S Tk T B T S S
Pheochromocytoma X
Thyroid + 4+ 4+ A+ CEE I I I IR BN B B B R I I N
C-cell adenoma X X
Parathyroid * et FPA PP ettt P Pl
Pancreatic islets * LR IV SRR B R A IR AR R AR IR B B R B B B R R
{slet cell adenoma
REPRODCCTIVESYSTEM
Mammary gland + + ++ N+ +++Ne+t++N++see&+s++e+N
Adenoma, NOS X
Adenocarcinoma, NOS X
Fibroadenoma X XX. X X X X X
Preputial/clitoral gland N NNNN NNNN NNN NNNNNNN
Carcinoma, N X -
y + + + A + 4+ .+ L S R
Endometrial stromal polyp X
Ovary + ¢+ + A + + ¢ + -+ + + + * &
NERVOUSSYSTEM
Brain + P P AP e E bl
Carcinoma, NOS, invasive
ALTLOTHERSYSTEMS
Multiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN
Leukemia, mononuciear cell X X X X X X X
+ . Tissue Examined Microscopically - No Tissue Information Submitted
= : Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor [ncidence . A :  Autolysis
N : Necropsy, No Autolysis, No Microscopic Examination M : Animsl Missing
S : Animal Missexed B : No Necropey Performed
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TABLE A4 lNDlVlDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE
(Continued)

ANIMAL
NUMBER
WEEKSON NI R RE B 1 | ISSUES
STUDY 0f 0f 0f 9 0 0 | 'UMORS
3 17 8| 7 8 k( 4
Subcutaneous tissue + 4+ + +NN+N++++ 2+ N+ +++++++| %0
Trichoepithelioma 1
Fibrosarcoma 1
Lipoms X 1
Lungs and bronchi PN I I I AN 2K R PR SN IR IR 48
Alvnhr/bmﬂehhmmm 1
Fibrosarcoms, metastatic 1
Traches P R R A I RN S A IR I 47
Bone marrow LR AR o IR K B R N IR IR B N N R 45
Spleen LI IR A Ak A IR AR R R A TR R N N N 48
%mphmdu L S R R R R I B R A IR R R N N R 46
ymus EEENE IR I T I R B PR G R R IR B R N 42
CINCULATORYSYSTEW
Heart P E PP PP PP PP E PP E P 49
Salivary gland LR R R RN R SR R N R B B R N R B RN ) 47
Liver PR SR A I T A AR I R N R R 48
Bileduct ' L AR EEEEEEEEEESEEEEEEE N 48
Callbladder & common bile duct NNNNNNNNNNNNNNNNNNNNNNNNN]| *s50
Pancreas PR A I IR IS R AR B AR I 2R 2R A B B R 46
Eso P EE L PP PP L L PPy 45
PR AR I I I I N RO I SR IR R AR AR B R A 46
Small intestine DR IR TR K IR B S R R B N I R R 42
Large intestion L A R R E EEEE R I 42
Rectum NNNNNNNGSINNNNNNNNNNNNNNNNNI] *50
Leiomyosarcoma X 1
Kidney . L Lk I I A AR R B B R IR I B 2 N 46
Urinary bladder + - * + e PR R R N R B I R Y + + 43
Pituitary R SR A A TR R I R R I N R B N + + + 47
Carcinoma, NOS X 2
Adenoma, NOS X X X X XX XXX XXX X X X 27
renal e PR A IR SR R R R e A 46
Pheochromocytoma X X 3
Thyroid -+ PR SRR R SR N S SR RN I -+ + + 47
C.cell adenoma 2
Parathyroid = = - | - e - - a LS I I B R R e T S 30
Pancreatic islets PR I R R R R R R I R I R R R 46
Isiet cell adenoms X
Mammary giand + N+ +N+++4++++NN+LNN+N++++4+4+| *50
Adenoma, NOS 1
Adn Nos 1
X X X 11
Pnpuuullclitnosghnd NNNNN N NNNNNNNNNNNNNNNN/| *s0
Cminom.N X 2
-t e + + + + L R I ) 47
Emmmdmmnlpolyp X X X . 4
Ovary LR S N W + + + L A R 48
NERVOUSSYSTEN
Brain P N A I N N N RN R R A I I A 49
Carcinoma, NOS, invasive X 1
Multipie organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN/| *5
ukemia, mononuclear cell X X XXX X X 14

* Animals Necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: HIGH DOSE

ANIMAL
NUMBER 0 0 0 00 0 O 1] 4} Lf Y tf & 1f Lf 1F 8 2 2l 2
1] 2| 3 4 6t 7 9 of 1| 2 3 ki 9| 1} 2| 3 5
WEEKSON 4 40o 4 iniotifit o1 iyl 1
STUDY ol 0f of 9 Of 0] O] of 0f 9 0 0] O O 8 5 O 0| 0 0| 0 0
4 4 3 4 4 4 5| 41 4 1 1] Of 2 3 3 4
RESPIRATORY SYSTEM
Lungs and bronchi + 4+ 4+ + + + + + + + o+ + + + o+
Alveolar/bronchiolar adenoma X
Trachea PR R R R R TR A T R N N N R A LR A
HEMATOPOIETIC SYSTEM '
Bone marrow EEE IR I A IR S N B N I B R R ek R
Spleen PR R R IR P AR IR I 2k Ik 2 R NE N R
Lymph nodes EE R A A G B N BT R R N B B R AR IR 2 N
Tﬁymus [ S TR T N N R I I . SR R
b
Heart EEE R R IR IR B N S R N R T N N R B R N
DICESTIVE SYSTEM
Oral cavity NNNNNNN NNNINNNNN N2 N
uamous cell papilloma X
Salivary gland LR IR T T R A B K IR R B N R B I R R S N
Liver L R R T T N S R R R N
Neoplastic nodule X
Leukemia, mononuclear cell
Bile duct LRI R IR IR IR I N N N R N S
Gallbladder & common bile duct NNNNNNNNNNNNNNNNDNNNNNNNNN
Pancreas PR R R I R N R N B R N R N N
Esopha, LR R I R EE Sk R R N B R B B N B R S AR
Stomac| DR SR R R IR I N R SR T N AU N A I )
Smail intestine PR AR R R R R R R R ]
Large intestine R T R B T S I N R N N T
tum NNNNNNNNNNNNNNN+NNNNNNNNN
Endometrial stromal sarcomna, invas X
CRINARY SYSTEM
Kidney LR N I R I N I B L R LR R A
Urinary bladder + + + + LR B T 2 I B N SRR R I P
Pituitary R R R R N R N T S + ¢ PP -+
Adenoma, NOS X X X X X X X XXX X
Adrenal + + ++ -+ + o+ o+ + LR R P
Cortical adenoma
Pheochromocytoma
Thyroid LR R N I IR R R N R A B S N N B
Follicular cell adenoma X
Follicular cell carcinoma
C-cell carcinoma X X
Parathyroid D T T L R A R )
REPRODCCTIVE SYSTEM
Mammary gland + 4+ + + + 4+ + 4+ + + N NN +N + + + N + + + +
Fibroadenoma X X X
Vagina NNNNNNNN N N NN N N NNNNNN
Endometrial stromal sarcoma. invas X
Uterus LR N R I R + + + ++ o+ + + + -+
Leiomyosarcoma X
Endometrial stromal polyp X
Endometrial stromal sarcoma X X
Ovary R RN R 2 T B R R R T R IR T N N R R
Brain EE N T S R S N R R B I R R N
BODY CAVITIES -
Pleura NNNNNNNNNNNNNNNNNNNNNNNNN
Lipoma
ALLOTHER SYSTEMS
Muitipie organs NOS N NNNNNNNNNNN NNNNNNNNNNNN
Endometrial stromal sarcoma. invas X
Leukemia, mononuclear cell XX XXX X X X
+ @ Tissue Examined Microscopically . No Tissue Information Submitted
- : Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor Incidence A : Autolysis
N : Necropsy, No Autolysis, No Microscopic Examination M . Animal Missing
S : Animal Missexed B : NoNecropsyPerformed
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HIGH DOSE
(Continued)

ANIMAL 0 Of Of 0f O O O of Of Of 0 of of o 0 0 0 K]
NUMBER 20212002 333 3 3 3 3 3 33 4| 4 4 45
6 7 9t o 1] 2 3 5 6 71 8 9 of 1| 2 34 4 5 6 7 8 9 ¢
TOTAL:
WEEKS ON I g Ifopo oguuyuoro i of1fofyofo TISSUES
STUDY 000000880910000919000 71 0l 0] 8] 6 [TUMORS
4 4 4 4 4 3 9 4 8 2| 4 4} 8 6 4 4 4 8| 5 8
Lungs and bronchi + + + + + + PR R R R N I A A + + 50
Alveolar/bronchiolar adenoma i
Trachea DI T T N R R R R I P R 47
HEMATOPOIETIC SYSTEM
Bone marrow O R B N T T N R R T R 42
Spleen ERE N I N R B N R N R B R R N N T R R R 48
Lxmphnodes DR S IR IR N R I S N R T R i N 49
Thymus L S I I R IR S S R S I R G I 40
Heart PR IR R IR I I R R T R R R A e R ) 50
DICESTIVESYSTEM
Oral cavity N NNN N NNN h N NNNNNNNNNNN/| *50
uamous cell papilloma 1
Salivary gland L T A B B R N R N R 50
Liver PR I I B N B N R A R N R R R 49
Neoplastic nodule X 2
Leukemia, mononuclear cell X 1
Bile duct R R e R A 49
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNNYN *50
Pancreas PR R A R T T T N I I P 47
Esophagus PR B R R W R 2R N N N R R N A N A R 50
Stomac LR IR R N B R A N R R I 47
Small intestine LR SR SR I I R T R N PV R N N S S 47
Large intestine PR IR AR T I T B R N N B B T T i T S A 45
Rectum NNNNNNNNNNNNNNNNNNNNNNNNN]| *50
Endometrial stromal sarcoma, invas 1
CRINARYSYSTEM
Kidney P A L I B N R R T I N 48
Urinary bladder LN R R P R T S I I R TP R N S “
ENDOCRINESYSTIEM
Pituitary ' + LR I R N R R N R T R 48
Adenoma, NOS : X X XXX X X X XX 21
Adrenal L N R N I N R I N e L 47
Curtical adenoina X X X 3
Pheochromocytoma X 1
Thyroid R A I R A I N A + + 47
Follicular cell adenoma {
Follicuiar cell carcinoma X 1
C.cell carcinoma 2
Parathyroid P N T A I T R S R N R + - 35
Mammary gland NN+ ++ + +N + 4+ + 4 + + + + N *50
Fibroadenoma X X X 6
Vagina NNNNNNNNNNNNNN) N NNNNN N *50
Endometrial stromal sarcoma, invas 1
Uterus + e + F o+ + + + + 48
Leiomyosarcoma 1
Endometrial stromal polyp XXX 4
Endometrial stromal sarcoma 2
Ovary E T I T T T R I N R N 50
Brain PR I N R N T B R R I 50
BODYCAVITIES
Pleura NNNNNNNNNNNNNNNNNNNNNNNNN| *s0
Lipoma X 1
A S )
Multiple organs NOS N N N NNNNN N NNNN NNNNNNNNN *50
Endometrial stromal sarcoma. invas 1
Leukemia, mononuclear ceil X X X X X X X 15
*Animals Necropsied
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOW DOSE HIGH DOSE
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 49 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 49 50
INTEGUMENTARY SYSTEM
*SUBCUT TISSUE (50) 49) (50)
FIBROSARCOMA 1 (2%)
MYXOSARCOMA 1 2%
RESPIRATORY SYSTEM
#LUNG (50) 4% (50)
HEPATOCELLULAR CARCINOMA, METAST 2 (4%) 1 (2%) 1 (2%)
ALVEOLAR/BRONCHIOLAR ADENOMA 7 (14%) 3 6% 3 6%
ALVEOLAR/BRONCHIOLAR CARCINOMA 9 (18%) 1 (2%) 4 (8%)
FIBROSARCOMA, METASTATIC 1 (2%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS 60 49 (50)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%) 1 2% 1 2%)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 3 (6%) 4 (8%) 3 6%)
MAST-CELL SARCOMA 1 (2%)
#SPLEEN (49) (49) (49)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 2%) 1 (2%) 2 (4%)
#MESENTERIC L. NODE (48) (46) (48)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#SMALL INTESTINE (44) 43) (44)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
CIRCULATORY SYSTEM
#SPLEEN 49) 49) (49)
HEMANGIOSARCOMA 2 (4%)
#LIVER (50) 49 (49)
HEMANGIOSARCOMA 1 (2%)
DIGESTIVE SYSTEM
#LIVER (50) (49) (49)
HEPATOCELLULAR ADENOMA 5 (10%) 3 6%
HEPATOCELLULAR CARCINOMA 9 (18%) 11 (22%) 12 (24%)
#STOMACH 49) (46) (49)
LEIOMYOSARCOMA 1 (2%)
URINARY SYSTEM
NONE
ENDOCRINE SYSTEM
#PITUITARY INTERMEDIA 48) 43) (49)
ADENOMA, NOS 1 (2%)
#ADRENAL (46) 48) (48)
CORTICAL ADENOMA 1 @2%) 1 (2%)
#ADRENAL/CAPSULE (46) 48) (48)
ADENOMA, NOS 1 @2% 1 (2%) 2 (4%)
#THYROID 48) (48) (48)
FOLLICULAR-CELL ADENOMA 1 2%) 1 (2%)
FOLLICULAR-CELL CARCINOMA 1 (2%) 1 (2%) 1 (2%)

71 Propylene, NTP TR 272



TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM
#TESTIS (50 (48) 49)
INTERSTITIAL-CELL TUMOR 2 (4%) ‘

NERVOUS SYSTEM
NONE

SPECIAL SENSE ORGANS
*HARDERIAN GLAND (G (49) (50)
PAPILLARY CYSTADENOMA, NOS 2 (4%) 1 (2%) 1 (2%)

MUSCULOSKELETAL SYSTEM
NONE

BODY CAVITIES
NONE

ALLOTHER SYSTEMS
*MULTIPLE ORGANS 50 (49) (50)
SARCOMA, NOS 1 (2%)

ANIMAL DISPOSITION SUMMARY

ANIMALSINITIALLY IN STUDY 50 50 50
NATURAL DEATH 4 6 11
MORIBUND SACRIFICE 1 1
SCHEDULED SACRIFICE
TERMINAL SACRIFICE 44 42 38
DOSING ACCIDENT
ACCIDENTALLY KILLED, NDA
ACCIDENTALLY KILLED, NOS 2 1
ANIMAL MISSING
ANIMAL MISSEXED

TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS** 37 25 28
TOTAL PRIMARY TUMORS 45 30 37
TOTAL ANIMALS WITH BENIGN TUMORS 16 5 9
TOTAL BENIGN TUMORS 18 7 11
TOTAL ANIMALS WITH MALIGNANT TUMORS 24 21 21
TOTAL MALIGNANT TUMORS 27 23 26
TOTAL ANIMALS WITH SECONDARY TUMORS# # 2 2 1
TOTAL SECONDARY TUMORS 2 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN ORMALIGNANT
TOTAL UNCERTAIN TUMORS
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* NUMBER OF ANIMALS NECROPSIED

** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOWDOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 49 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 49 50
INTEGUMENTARY SYSTEM

*SUBCUT TISSUE (50) 49 (50)
SARCOMA, NOS 1 (2%)
FIBROSARCOMA 1 2%) 1 (2%)

RESPIRATORY SYSTEM

#LUNG 50 49 (50)
HEPATOCELLULAR CARCINOMA, METAST 1 (2%)

ALVEOLAR/BRONCHIOLAR ADENOMA 6 (12%) 4 8% 6 (12%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 2 (4%)
ADENOCA/SQUAM METAPLASIA, METAST 1 (2%)
PHEOCHROMOCYTOMA, METASTATIC 1 (2%)
FIBROSARCOMA, METASTATIC 1 (2%)

HEMATOPOIETIC SYSTEM :

*MULTIPLE ORGANS (50) (49) (50
MALIGNANT LYMPHOMA, NOS 1 2%) 1 (2%)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 4 8% 3 (6%) 6 (12%)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 11 (22%) 6 (12%) 14 (28%)
MALIGNANT LYMPHOMA, MIXED TYPE 1 2%) 1 (2%)

#SPLEEN 47 48) (46)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 4 (8%)

#LYMPH NODE 50) 46) (49)
LEIOMYOSARCOMA, METASTATIC 1 (2%)

#KIDNEY (50) (49) (49)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)

CIRCULATORY SYSTEM

*SUBCUT TISSUE (50) (49) 50
HEMANGIOSARCOMA 1 (2%)

#SPLEEN “47) (48) (46)
HEMANGIOSARCOMA 1 2%

#LIVER 50) 49) 49
HEMANGIOMA 1 (2%) 1 (2%)

#UTERUS “n “n (48)
HEMANGIOSARCOMA 1 2%

DIGESTIVE SYSTEM

#LIVER 50) (49) (49)
HEPATOCELLULAR CARCINOMA 2 (4%) 3 (6% 5 (10%)

#ESOPHAGUS “47) (45) 44
NEUROFIBROMA 1 (2%)

URINARY SYSTEM

NONE
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOWDOSE HIGH DOSE
ENDOCRINE SYSTEM

#PITUITARY (41) 44 (44)
ADENOMA, NOS 2 (%) 2 (5%) 1 (2%)
CHROMOPHOBE ADENOMA 11 (27%) 9 (20%) 9 (20%)
CHROMOPHOBE CARCINOMA 4 (9%) 3 (%)

#ADRENAL 45) (48) (48)
PHEOCHROMOCYTOMA, MALIGNANT 1 (2%)

#ADRENAL/CAPSULE (45) (48) 48)
ADENOMA, NOS 1 (2%)

#THYROID (45) (48) 4N
FOLLICULAR-CELL ADENOMA 4 (9%) 2 (4%) 5§ (11%)
FOLLICULAR-CELL CARCINOMA 1 (2%)

#PANCREATIC ISLETS (46) (44) 43)
ISLET-CELL ADENOMA 1 (2%) 1 (2%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (50) 49 (60)
ADENOCARCINOMA, NOS 2 (4%) 2 (4%)
ADENOCA/SQUAMOUS METAPLASIA 1 (2%)

#VAGINA 60 49 (60
FIBROMA 1 (2%)

#UTERUS 47 47 (48)
LEIOMYOSARCOMA 1 (2%) 1 (2%) 2 (4%)
ENDOMETRIAL STROMAL POLYP 3 (6%)

#OVARY (45) 48) 4"
CYSTADENOMA, NOS 1 2%)
GRANULOSA-CELL TUMOR 1 (2%)

NERVOUS SYSTEM

#BRAIN (50 (49) (50)

CHROMOPHOBE CARCINOMA, INVASIVE 1 (2%)
SPECIAL SENSE ORGANS

*HARDERIAN GLAND 50) (49) (50)
PAPILLARY CYSTADENOMA, NOS 1 (2%) 1 (2%)
PAPILLARY CYSTADENOCARCINOMA, NOS 1 (2%)

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES
NONE

ALL OTHER SYSTEMS
NONE
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEQPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE (Continued)

CONTROL(CHAM)

LOW DOSE

HIGH DOSE

ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY

NATURAL DEATH
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
TERMINAL SACRIFICE
DOSING ACCIDENT
ACCIDENTALLY KILLED,NDA
ACCIDENTALLY KILLED, NOS
ANIMAL MISSING
ANIMAL MISSEXED

50
14

33

50
13

32

50
13

34

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS**
TOTAL PRIMARY TUMORS

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

TOTAL ANIMALS WITH SECONDARY TUMORS##
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-

BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-

PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

35
49
17
21
25
28

¢ NUMBER OF ANIMALS NECROPSIED

** PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

## SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE:

CHAMBER CONTROL

ANTMAL o o[oo oo oo 0] 0 O 0 O] O] O O] 0] ofororo
NUMBER 0 0 0 O 01 of o of 1f 1f 1 afaf g of0bufaf2dal22 22
1121 31 4 5 6 7 8 91 of 1| 2| 3| 4f 5 7 8 9 11 2 3 4/ §
WEEKSON o thafaf b tf e o tf oo tf 1 10 t] 1 110 1] 1] 1] 1
STUDY ol 8 0ol ol ol 0] of ol 0 0 0| 8 0/ of o o] of o 0|l 0| Of Of O] O
4| 5| 4 4 4 4] 3| 4 4| 0o 4 4 4 9 4 4
RESPIRATORY SYSTEM
Lungs and bronchi LR AR R LR L N B T R R
Hepatocellular carcinoma, metastatic X
Alveolar/bronchiolar adenoma X XX
Alveolar/bronchiolar carcinoma ' X XX X
Trachea L N N B I R T R N N diE T T T S S A
HEMATOPOIETIC SYSTEM
Bone marrow L B I N e B N A R R R A
Spleen RN N N N R R N R R RN IR T ST NP RSN S S
Malig. lymphoma, histiocytic type X
anpnodes LR N N A R R B R I N
Thymus R A T I TR R E JIC T TN PSR S S,
Heart LRI B AR 2 I R N I N R R IR R I R
Salivary gland LR N B I B B A B S R T R R R R T
Liver LR B B R B IR IR B R I B A N R A I A
Hepatocellular adenoma X X X
Hepatocellular carcinoma X X X XX
Bile duct LR R R B N B T I S N R R SR T
Galibladder & common bile duct + N+ ++N++NNN++NNN+N+NNN++ 4+
Pancreas R N I B I B IR I R B N Y O RN I AR R
Esophagus L N I N R R I 2 I I 2 B
Stomac| LR B R B R N R R R R I PR A
Leiomyosarcoma X
Small intestine L I R R B R R N N I I R S R
Large intestine LR N B R R R B N R ik i B SRR R
CRINARYSYSTEM
Kidney LR T BN B I I R I N RN R R I T A
Urinary bladder LR R R B A I N B S R R A
ENDOCRINESYSTEM
Pituitary L N R R R A I N R R R S T T P )
Adrenal LR R I N R R R P R IR R R S T
Adenoma, NOS
Cortical adenoma .
Thyroid LR R R T T T + + + - + + +
Follicular cell carcinoma X
Parathyroid R T TR R e I + - - - -
Mammary gland NNNNNNNNNNNNNNNNNNNNNNNNN
Testis LR R R I A R O A R T S
Interstitial cell tumor X
Prostate L R I R - -+ 4+ + - - * - ¢
NERVOUSSYSTEM
Brain LR I A I IR R IR B R B NE I IR I R R R )
¥\
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN
Papillary cystadenoma, NOS X
MdtipleorlnlNOg NNNNNNNNNNNNNNNNNNNNNNNNN
%{arlcomln..os : X
Malig. lymphoma, lymphocytic type X
Malig. lrmphoms. hisn%cytic type X -
Mast cell sarcoma
+ : Tissue Examined Microscopically :  No Tissue Information Submitted
=~ :  Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor Incidence A :  Autolysis
N Necropsy, No Autolysis, No Microscopic Examination M :  Animal Missing
S : Animal Missexed B : No Necropsy Performed
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: CHAMBER

CONTROL (Continued)

ANTMAL of O U Of O 0f 0
NUMBER 2l 2021 2f 3 ¥ 3| 3 3f 3 34 3| 3 I 4 ]
6l 71 8 9 1 2[ 3j 4 5 6 7] 8 9 o 1 2] 3 T 8 90
TOTAL:
WEEKSON IR ERERERRIEERERERR R 111 1 {TISSUES
STUDY 0f 0] O] 0f 0 O] O] O] O 0| of 0 O O 0| 0 6| 0f 0| 0 [TUMORS
4f 4 4| 0 4 4 4 4 4 4} 4
RESPIRATORY SYSTEM
Lungs and bronchi PR I B S R e R R N S R T N R 50
Hepatocelluiar carcinoma, metastatic X 2
Alveolar/bronchiolar adenoma X X X X 7
Alveolar/bronchiolar carcinoma X XX X 9
Trachea PR I S S A R R e TR B I R 50
Bone marrow P R R T TR R R B S N N N RN R I 49
Spleen PR R R T T R R R T R S A 49
Malig. lymphoma, histiocytic type 1
LKmphnodu PR T R R S R SRR N IR SR R A 48
Thymus PO R IR R R e e U N R N R P 27
Heart PRI R IR IR B A R IR IR I R N K 49
Salivary gland LR B B R ST R R N B AR B K R T N R RN R R 50
Liver LN B IR TR IR B A B I RN R 2 N R 2 50
Hepatocellular adenoma X X 5
Hepatocellular carcinoma X X X X 9
Bile duct O IR IR NP R R R B T R R R 50
Gallbladder & common bile duct + N+ N++++++++ +N+NN+NNNG+++ +{ *50
Pancreas LR AR I IR I RN AR R R N T R R N B ) 49
Esop! EEE R AR A T T T A R N R IR B 2R N I N 49
Stomach PR AR IR IR A AR SRR B R AT R R BRI KR A B R 49
Leiomyosarcoma 1
Small intestine PR AR I IR N R AR T B IR B R AR I B IR A R A A 4
Large intestine PR IR I IR AR N A R A B I N IR A R 46
Kidney PR R R R R L I N 50
Urinary bladder L S AR R R R R N R R N IR K R N N 50
ENDOCRINE SYSTEM
Pituitary LR SR S T I S R R NN B R N I BN A R R R 48
Adrenal L N R A R A R BN B P B R K B R N I 46
Adenoma, NOS X 1
Cortical adenoma X 1
Thyroid + + + + + + LR IR I R I + + + 48
Follicular cell carcinoma 1
Parathyroid -+ + - - - R T T I B R 23
Mammary gland NNNNNNNNNNNNNNNNNNNNNNNNN/| *s0
Testis PR R R S R R R N R R R N B I I AR R 50
Iaterstitial cell tumor X 2
Prostate PR R I A R R T T N I P I 41
SERVOUSSYSTEM
Brain P PR R R R R R R R S N R R R ) 50
A NS
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN]| *50
Papillary cystadenoma, NOS X 2
Multiple organs NOS NNNNNNNNNNNNNDNNNNNNNNNNNN]| *
Metia lympnoms. | 1
Malig. lymphoma, lymphocytic type 1
.\lllig.l mphoma, hyistz)cyt}i'ctypyy X X 3
Mast cell sarcoma X !
® Animals Necropsied
17
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: LOW DOSE

ANIMAL [}
NUMBER 00 [ ot 1yy1 i1y 21 2 2 2
2 5 6 7 9 of 1} 2| 3 5 7 9| 1 21 3 5
WEEKS ON lllllllllllllllll
STUDY 0 o 0 0 o 0 0 0 0
S5 5 § 5i 8 § 5| 5 5
Subcutaneous tissue + ++Fr NG EE
Fibrosarcoma
Myxosarcoma
RESPIRATORY SYSTEM - -
Lungs and bronchi EEE R R AR R IR JE RPN S N R N R B B S R AR K
Hepatocellular carcinoma, metastatic
Alveolar/bronchiolar adenoma X X
Alveolar/bronchiolar carcinoma
Fibrosarcoma, metastatic
Trachea LR S IR N R N IR N N N I N R N IR IR B R N ]
Bone marrow PR R R R R I R R
Spieen P I N A R A A IR R A A A A I I I A R
alm lymphomn, histiocytic type
L{imr odes LR R R R R R R R R R I N R R + +
alig. lymphoma, histiocytic type
Thymus PR T IR B B S I N R B IR R T N N P
Heart LA IR A IE. S I B N U I I S IR B I B A A I A
DICESTIVESYSTEM
Salivary gland LR IR B R B N B S N R G N N R R
Livor R I R R R NN R N B N A N R A
{lular carci X X X X X X X
Hemanglourcoml X
Bile duct LR T G B S R N R N I U R R
Gallbladder & common bile duct NNN+NN+++N+++++++++N++++N
Pancreuas PR I I B AN A A I A TR I B N S R
Esophagus LR R T R R e kA T T T S
Stomac LR T T R SRR S T R
Smali intestine L A I T T R R R N R R IR N A N I I
Large intestine LR B B I I A AR S B NS R A A
CRINARYSYSTEM ;
Kidney L I N N I T B I N B I N RN B R I R
Urinary bladder LR I S R T R R LN S IR B B N R A
ENDOCRINE SYSTEM
Pituitary P R R R R R S Y LR T S R N R
Adrenal LR A B A R R N B R B A I R R B R
Adenoma, NOS
Cortical adenoma
Thyroid L A S IR A U A A R A I I IR R R R A A
Follicular cell adenoma
Follicular cell carcinoma :
Parathyroid EEEE - I B I N I A SRR
Mammary gland NNNNNNNDNNNNNNDNNNNNNNNNNNNNN
Testis PR A L B S R B N R I N BN R I
Prostate LR A I I A AR A A I I N IR B IR B B BE R R
NERVOUSSYSTEM
Brain LR RN S X R R N R T B B IR B B R IR R B N R R
SPECTALSENSE DRCANS
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN
Papillary cystadenoma, NOS X
ALLGTHERSYSTEMS
Multiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNY
Malig. lymphoma, lymphacytic type
Maliig. lymphoma, histiocytic type X X
+ : Tissue Examined Microscopically : No Tissue Information Submitted
- : Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor Incidence A : Autolysis .
N :  Necropsy, No Autolysis, No Miccoscopic Examination M : Animal Missing
S :  Animal Missexed B : No Necropsy Performed
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE
(Continued)
ANIMAL
NUMBER
OTAL:

WEEKS ON 1 1 1 1 [1SSUES

STUDY 3t Ol o 70 ol o of 0 0 0l 0 0] 0 [UMORS
6) 5 5 5 & 6| 5| 5 5 5 Of 5 5 8 5 5 5 1 5 5 5 2
Subcutaneous tissue [ B e+ +++++++++N+tos s+ s+ +++4 %9
Fibros ma ! X 1
Myxosarcoma : X t
1
RESPTRATORY SYSTEV
Lungs and bronchi B + 4+ 4+ 4+ 4+ + 44 4+ ++4+++++++++++4 49
Hepatocellular carcinoma, metastatic X 1
Alveolarfironchiolar adenoma 3 [
Alveolar/bronchiolar carcinoma X 1 ;
Fibeosarcoma. metastatic X 1
Trachea B+++++++++++++++++++++++¢t49 |
Bor:cmarmw ’ B+ + 4+ + 4+ + 4+ 4+ + 4+ + 4+ +++++++++ 4+ 48
Spleen B + 4+ + + 4+ + 4+ 4+ ¢+ 4+ +++¢+¢++++4 49
Malig. lymphoma, histiocytic type X 1
Lchrhnodn B + DRI AR I I I IR I I S S A + 48
Malig. lymphoma, histiocytic type X 1
Thymus B = = % 4 = % 4% =% 4+ a+++t+weae-¢+=24% 32
CTRCULATORY SYSTEM
Heart B+ ++++ ++++++++++++++4+++++ 49
Salivary gland B+ ++ +++ ++ +++++++et s s 48
Liver B + ¢+ 4+ 4+ + 4+ 4+ ++ 4+ 4+ +++++++++++ 4+ 49
Hep liular carci X X X X 11
Hemangiosarcoma 1
Bile duct B+ + + + 4+ + 44+ ++ %+ +++++++++ 4+ + 49
Gallbladder & common bile duct B ++ 4+ +N+N++N+N+N++++N++++N *49
Pancreas B+ 4+ + 4+ 4+ =+ 4+ +++++=++++=++++4+ 48
Emphngus B + =+ + 4 + 4+ & 4+ + ¢+ 4+ vt ++ds+sd 41
Stomac B + + 4 + 4 4+ % + 4+ =+ =4 + 4+ 4+ 4+ =+ %+ ++ 48
Small intestine B + + 4+ 4+ = 4+ 4+ + 4 =+ + 4+ 4+ bt srtd 43
Large intestine B+ + 4+ + =+ 4+ + +++ =+ ++++&+=+++&++ 45
CRISARYSYSTEV
Kidney B + + + + 4+ + 4+ 4+ + 4+ + ¢+ +++++++++++ 49
Crinary bladder B ++ + + ¢+ ¢+ ++++++ 4+ v+t et 49
ENDOCRINE SYSTEM
Pituitary B ¢+ 4 o+ % # 4 4+ 4 + 4+ + & &%+ + 4+ 4+ 4+ 4+ 4+ 43
Adrenal B + + ¢ 4+ & % + & + 4+ & + 4% + &+ 4+ ¢+ 4+ 4+ 48
Adenoma, NOS X 1
Cortical adenoma X 1
Thyroid B+ + + + 4+ ++ +++++ ++ %+ 4%+ %+ + 4+ 4+ 48
Follicular ceil adenoma 1
Follicular ceil carcinoma X 1
Parathyroid B + +# 4 « % « = % % = « % = ¢ = = = % = w = % « = 24
Mammary gland ) BNNNNNNNNNNNNNNNNNNNNNNNN .49
Testis B ¢+ + + + + + &+ 4+ + 4+ + 44+ +++++++ 48
Prostate B+ # 4+ 4+ 4+ ¢4+ 4+ ++++ =+t ++a++4+++ 46
Brain B+ + ¢+ 4+ 4+ 4+ + 4+ ++++4+++++++++4+ 4+ 49
h ANS "

Harderian gland BNNNNNNNNNNNNNNNNNNNNNNNN <
Papillary cystadenoma, NOS 1
Multipleorum.\ios. BNNNNNNNNNNNNNNNNNNNNNNNN
Malig. lymphoma, lymphocytic type X 1
Malig. lymphoma, histiacytic type X X 4

® Animals Necropsied
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: HIGH DOSE

ANTMAL
NUMBER [ [ [ ol yyyyyuyyyl 2 2 2 2
1] 2] 3 6l 7 8 9 O 1] 2| 3 4 7 9 11 2] 3 5
WEEKS ON 1 1] 0 1 U It 11
STUDY ot of Of 8 0} 0 0 8 O 8 o 0 0 0 1] o 0
8t 5| 5 6 5 5| 5 5 6 5| 8 5 5§ 5 5 5 5 5 5 5 5| 5
YT SYSTeM
Lungs and bronchi LR R N R A N R T T R R B B N R I N R
Hepatoceilular carcinoma, metastatic
Alveolar/bronchiolar adenoma X
lveolar/bronchiolar carci X X X
Trachea EE N R AR K IR N IR R I N R N R S B
REVMATOPOIETICSYSTEM
Bone marrow LR SR IR R R A N A S S SR S R R I B
Spleen LR R T B N N N N N I I B S N R I N S R R
emangiosarcoma X
Malig. lymphoma, histiocytic type X
Lymph nodes LR SR A R R I R IR T N R B
Thymus B I e T T R I S A R N A A 2
Heart LR N SN IR T N R R
Salivary gland LR B A S N I AR T A R N A A
Liver L R A A U I R EE N BN T R N R I
Hepatocellular adenoma X X
Hepatocellular carcinoma X XXX X X X X
Bile duct MR B N A BN RN B N B N SR
Galibladder & common bile duct N+ +NN+ 4+ 4+ +NNN++++NN+NN++ 4+ +
Pancreas LR R B I 26 2R B R RE I R R S R KK R N N
Esophagus EEE R A A IR R IR T R R R B I R R
Swmncg LRI IR I R N IR I I R I I I B R A N A R N
Smalil intestine LR R SR IR 2 K S BE NPT BN N B N N I IR AR R
Malig. lymphoma, histiocytic type
Large intestine LR 2 JE TR BEUEE B P IR R R R R R
URINARYSYSTEM
Kidney R A IR IR R R R R I
Crinary bladder LR R N TR N IR I R R N RS N IR B N
ENDOCRINE SYSTEW
Pituitary + + LR S N A + + + -+ + +
Adenoma, NOS
Adrenal + + + 4+t + +
Adenoma, NOS X |
Thyroid + + + LR R N R I S + + + o+ + + - + |
Fullicular cell adenoma |
Follicular cell carcinoma
Parathyroid PR T R IR N A S SR I S R T N
Mammary gland NNNNNNNNNNDNNNNNNNNNNNNNNN
Testis LR B A I I I N S I B A R
Prostate L A A A I I A B R R I IR I R N N
8rain LR IR N IR I T R R IR IR R N EUEE B AR I 2 R R
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN
Papillary cystadenoma, NOS
Multipie organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN
Malig. lymphoma, lymphocytic type X
Malig. lymphoma, histiocytic type X
+ : TissueE d Microscopically . No Tissue Information Submitted
=~ ¢ Required Tissue Not Examined Microscopically C : Necropsy. No Histology Due To Protocol
X : Tumor Incidence A :  Autolysis
N :  Necropsy, No Autolysis, No Micr pic € M :  Animal Missing
S : Animal Missexed B : No Necropsy Performed
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE:

HIGH DOSE

(Continued)
ANTMAL O O O Of oI or o o of O O] Of Of O OF 0] Of Of of Of O
NUMBER 2021 20 20 3 3 3] 3f 3f 3 3t 3} 3 3 H 4| 4 4 §
6 708 90 1] 20 3 4 8 6 7 8 9o 1 23 4 8§ 7 8 9 0
TOTA
WEEKS ON iyt ot 1 1o o 1y o 1 |TISSUES
STUDY 01 0 0/ 0] 0] O] O] Of 8] Of 0Of Of 5| of of 7} o 6 of of of of § t| 0 [TUMORS
5| 8 & S| 5 5 5 5 9 5 5 & 51 5 9 S| 9 1 5 5 0 2 5
Lungs and bronchi + + LR B S AR T T B R B R R N N N R I I SR 4 50
Hepatoceilular carcinoma, metastatic 1
Alveolar/bronchiolar adenoma X X 3
Alveolar/ronchiolar carcinoma X 4
Trachea + + LR A R R TR IR IR I IR N B K B N ) 49
AEMATOPOIETICSYSTEM .
Bone macrow L I R R N S R B R R I N B 50
Spleen L N R R R R R R A e T B B R 49
emangiosarcoma X . 2
Malig. lymphoma, histiocytic type X 2
Lymph nodes L S IR T I T A R 48
Thymus P TR I S R R R IR B T T T NP 27
CTRCCLATORY SYSTEW
Heart LR I T I A I S IR I I A A 2R T B B R R 49
Salivary gland LR IR B IR 2 A IR A SR R IR A T N R + + 50
iver LR BN B IR R R I A G R N T N T N I R 49
Hepatoceilular adenoma X 3
Hepatocellular carcinoma X X X X 12
Bile duct LR N N AR IR R R N R N N e A 49
Gallbladder & common bile duct + + +N + 4+ +NNN++++N+ +NN+NN+N+ *S0
Pancreas L R A IR R T SRR R I T I A A T 48
Esophagus L R IR 2 TN N SR T IR N I G R 47
Swmncg LR R K I I BRI B IR IR N R IR 2 B0 K B . 49
Small intestine PRI I K B I I R B R R R b S 4
Malig. lymphoma, histiocytic type X 1
Large intestine LR N B B AR IR IR R B T R R - bt -+ 45
CRINARY SYSTEM
Kidney LR BRI AR R R A N R B R N R 2T R N R 49
Urinary bludder P R 2 RS R R R R R I N T 47
ENDOCRINE SYSTEM '
Pituitary + + + + b+ + PR R AR + 49
Adenyma. NOS X 1
Adrenal + + + + + + + + + + - - + 48
Adenggna, NOS X 2
Thyroid + 4+ 4+ + o+ + 4+ P+ + + + + + - + 438
Follicular cell adenoma X 1
Follicular cell carcinoma X 1
Parathyroid LN 1 TR B I RSP T T R P S R 27
Mammary giand N NNNUYNNNNNNNNNNNNNNNNNNNNN *50
Testis LR N R B R A B R N N AR B B A B R R A B R 49
Prostate L I T T B T e I N T B N P 42
NERVOUSSVYSIEM
Brain LR RN A IR AR I IR R N R N A A A 50
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN *50
Papitlary cystadenoma, NOS X 3
Multiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN/| *s0
Malig. lymphoma, lymphocytic type 1
Malig. lymphoma. histiocytic type X 3
*Animals Necropsied
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: CHAMBER CONTROL

ANTMAL o O O 0 0] 9 O OF 0] of o] of Of of OF of OIoF of of of O] O
NUMBER 0] 0 0 O of Oof G of of 1} 19 Y y 1) 44 1y | 1) 1f 2 21 2] 2| 2} 2
12| 31 4] 5 6f / 8 91 0 1| 2] 31 & 5 6 7] 8 9 o 1] 2} 3| 4 5
WEEKSON of I of g ar g gol i ifIfofyooltl
STUDY 8] 0f o] 21 0] 0| Of of of of of of Of of 9 of of of of 0] 2| 0 4 0
3| & 6 4| 4 4 4 4 4 4| 7 4 4 6 4 5 1 4
Lungs and bronchi PO R I T R R R S R R R S N SRR T
Hepatocellular carcinoma. metastatic
Alveolar/bronchiolar adenoma X X X
Trachea L R N . R R I R T T S I T N T R
Bone marrow L S T R R T S R R
Spleen EIEE S P SR ik i G N U TSN S S R
Lymph nodes L T A T R R T R T I T T I R R N
Thymus L S e R S I S R R T JEE SR S
Heart LR R R T T TR R R R R I N R N S
Salivary gland L R N B B R N N N N L N B AR N R R I
Liver L T N R . JEC I R P N I R
Hepatoceliular carcinoma X
Bile duct PR I R R R R TR I R R R T
Gallbladder & common bile duct N ++N++N4++N++N+N+++++N+NN+
Pancreas LR A T T N R I N i T R
Esophagus LR S R TR T R e TN SIS N
Stomach EE T S R TR S R S R T T R T K R
Small intestine LR A I B T N N e L R I T I
Large intestine LR B R B AR IR AR R B R N R I S S E JE N
URINARYSYSTEM
Kidney LR A I R R O T N N
Urinary bladder LR S PR R A R B N P I S I R TR R
ENDOCRINSESYSTEV
Pituitary L e R R R T R
Adenoma, NOS X
Chromophobe adenoma X XX XX X X
Adrenal BRI IR B IR I R N I R I R B B
Thyroid LR R IR T N N T I A S I R
Follicular cell adenoma X X
Parathyroud - = = b == - - - L e b - - - -
Pancreaticisiet I T R I N L Ak A I I T
Islet cell adenoma
REPRODCTCTIVE SYSTEM
Mammary gland N ++ + + 4+ + +N+NN+ +N+ 4+ ++ + N+ NN
Adenocarcinoma, NOS X
Cterus CRR T A T S S P L A
Leiomyosarcoma
Ovary L R IR R R T
NERVOUSSYSTEM
Brain L R T R I N i S T
ALLOTRERSYSIEMS \
Multipie organs NOS NNNNNINNNNNNNUYNNNNNNNNNNNNNYN
Malig. lymphoma, lymphocytic type X X X
Malig. lymphoma, histiocytic type X X X X X
Malignant lymphoma, mixed type X
+ : Tissue Examined Microscopically :  No Tissue Information Submitted
- : Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X :  Tumor Incidence A : Autolysis
N @ Necropsy. No Autolysis, No Micrascopic Examination M :  Animals Missing
S : Animal Missexed B : NoNecropsy Performed
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: CHAMBER

CONTROL (Continued)

ANIMAL o 0
NUMBER 2] 2 2 3 3 3 3 3| 3] 3 3 4 4 S
6t 7 9 1 2] 3 6l 7 9 1| 2| 3| i 8l 0
TOTAL:
WEEKSON [ 1 1 1 1 11 1 TISSUES
STUDY 6] 8 0f 0 of 9 8 0 0 9 0 o 0| 0| 0 |TUMORS
3| 9 3 6l 8 4 t 4 4 4
D131k
Lungs and bronchi LR R T SR N B B R B R A IR 2R K A R 50
Hepatocellular carcinoma, metastatic X 1
Alveolar/bronchivlar adenoma X . X X 6
Trachea + PP PP P bt rA 49
Bone marrow LEE IR S AR IR IR I S AR R N N 50
Spleen LR R A R T R R R SR R B R N N R Y. 47
_lﬂ‘;mphnodes L B R R R B T A R N 50
ymus LR B TR AR I T R B R IR S A . S 34
CTRCCLATORY SYSTEM
Heart L R R R B A I R N B L R R N B 50
Salivary giand LR A I TR R R R A R N S I 49
Liver LR B R T T R T e e T R R N K K R R 50
Hepatocellular carcinoma X 2
Bile duct LR IR N R A R N S N B N T N R R I N 50
Guallbladder & common bile duct + + + N+ + +++N+ENN+»+N++N++ NN+ +| *50
Pancreas T R A AR I R I SRR S N RN N W 46
Esophagus LR N B I B N R IR 2 T T R R I B B 47
Stomach LR SR R AR 2R TR IR N N T R R B N S B B B - A 49
Small intestine D T TR B RS P R A S S N N 40
Large intestine LR I R A K R B T N I N S R R R B 48
CRINARYSYSTEM
Kidaey LEE SRR B AR B I R R R B B N R 50
Urinary bladder LR SR 25 R T PR AR I R R T R 41
ENDOCRINESYSTEM
Pituitary LR R R B IR I 2 T B I R S R S R N U 41
Adenoma, NOS X 2
Chromophobe udenoma X X X X 11
Adrenal L L k. 2 I PSS N R S S S 48
Thyrot L T T I B I R R I T N B R R S - G 43
Follicular cell adenoma X X 4
Parathyroid PR R e R TR T TP A - -~ 14
Pancreatic islets LEE R IR I R R N A R A B B AR B B B R I SR A 46
[Slet cell adennma X 1
. -
Mammary gland + + + NN+ +++ N +NNNN + + 4+ + + NN + + *50
Adenocarcinoma, NOS X 2
Cterus + - -+ + + + + + + + + + ¢+ o+ 47
Leiomyosarcoma X 1
Ovary - - -+ + + F -+  + F o+ o+ 45
NERVOUSSYSTEW
Beain DR TR R R R K I N R S R N I B N 50
Muitipie organs NOS NNNDNNNNNNNNNNNNNNNNNNNNNN/| *s
Malig. tymphoma, lymphocytic type X 4
Malig. lymphoma, histiocytic type X X X X X X 1l
Malignant lymphoms, mixed type 1

® Animals Necropsied
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: LOW DOSE

ANTVMAL 0] 0 0] 0] 0 0] 0] O Of O] O O 0 0] 0
NUMBER ol o ol of of 0 0111111111123‘2(3}3‘2
1] 2| 3 5 6l 7 8 9| of 1 2 3f 4 8 7 8 9 ol 1| 2| 3 5
WEEKS ON 1 1 1 1 10 1 RIS
STUDY 8| 9 8 7| 0] O] Of Of 0f Of O] Of O 0| 8/ 0 8 of 0o of 0
4 1] 5 6 of 5 4| 51 S5 5 & 5 5 5 7 5 6 4 1 5 5 5 8
Subcutaneous tissue +++-++N+++++++N++NN+++++4‘
Fibrosarcoma X i
RESPIRATORY SYSTEM
Lungs and bronchi LR A T T I N I N R + + o+ o+ o+
Alveofar/bronchiolar adenoma X X X
Adenoca/Squam metaplasia, metastatic X
Pheochromocytoma, metastatic X
Fibrosarcoma, metastatic X
Trachea D T I IR S R L R R ]
HEMATOPOIETICSYSTEM
Bune marrow LR R R T PR JIE S R S )
leen N R T R B R B A A A ]
Malig. lymphoma, histiocytic type X X
Lymph nodes LR R T R R I R IR N A B B B
Thymus B T R T R R R T T T N
CTRCUTATORY SYSTEM
Heart P R A IR R R B R A IR AR )
Salivary gland PR I PR R R R R S R ]
Liver L R A R T R I B R R B Y e
Hepatocellular carcinoma
Hemangioma
Bile duct . L SR R N B N R B N I BN ek A A
Gallbladder & common bile duct N+N-=N+N+N++N++NN+N+NN+ + 4+ N
Pancreas P R S IR R T S RN 2 R R
Esopha D e Ik B TR T I S I I N N A
Neurofibroma
Stomach I R N R A T R R B A
Small intestine R R e T Tk k. A T P S N R I R S
Large intestine L R R N T R O R
Kidney LR A T T B I I I N R S A R S
Urinury bladder LR I R S N R I N S U IR P T . Y
ENDOTRINSESYSTEM
Pituitary L I e . T I + + + + + + ¥ A
Adenoma, NOS X
Chramophobe sdennma X X
Chromophobe carcinoma X X X
Adrenal PO e T T T P R N R
Adenoma, NOS
Pheachromocytoma, maiignant X
Thyroid L S . I R PR R T R T S R
Follicular cell adenoma X
Follicular cell carcinoma X
Parathyroid L R I SN R S P P S - Y
Mammary gland + + + =+ +N+++ 4+ 4+ 4+ +NN++NN+++N+
Adenocarcinoma, NOS :
Adenoca/squamous metaplasia X ‘
Uterus + - e+ + + + + + + + + + A
Leiomyosarcoma X .
Ovary + - - + + + o+ + LRI IR AR ++++j
NERVOCSSYSTEVW
Brain LI RO A I A A B A S I B B R R A A
Chromophobe carcinoma, invasive X
SPECTALSENSE ORCANS '
Harderian gland NNN-NNNNNNNNNNNNNNNNNNNNNYN
Papillary cystadenoma, NOS
ALLOTHERSYSIEMS '
Multiple organs NOS NNN-NNNNNNNNNNNNNNNNNNNNNYN
Malignant tymphoma, NOS
Malig. lymphoma, lymphocytic type X
Malig. lymphoma, histiocytic type X X X
+ . Tissue Examined Microscopically : No Tissue Information Submtted
- : Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol
X : Tumor [ncidence ) A :  Autolysis
N @ Necropsy, No Autolysis, No Microscopic Examination M :  Animal Missing
S :  Animal Missexed B : NoNecropsy Performed
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE

{Continued)
ANIMAL QF O Of O O Of O O Qf Of O Of O OF O Of o Of Of Of Of O o[ O] 0
NUMBER 20 2] 2 2/ 31 3 31 3t 3 3 3f 3 3 3| 4 4 4 4 4 4 4 4f 4 4] 5
6 71 8 9 0 1 2/ 3 4 5 8 7 8 9 0 L 2 3 4 5 6 78 9 0
TOTAL:
WEEKSON ULt of i of 10 1) L Lt i 11 o 1 Wor o i1 I T |TISSUES
STUDY 00002010’00000009080770000TUMORS
5 5 5 5| 4 5 4/ 5 5 5 5 5 5 5 5 11 5 9 5 6 4 5 5 5 5
Subcutaneous tissue + N+ + ++ +++ +N+N++ + 4+ ¢+ 4+ + 4+ + 4+ + 49
Fibrosarcoma 1
Lungs and bronchi LR B R R N T T T R T TR R S 49
Alveolar/bronchiolar adenoma X 4
Adenoca/squam metaplasia. metastatic 1
Pheochromocytoma. metastatic 1
Fibrosarcoma, metastatic : 1
Trachea LR TR T R R R T T I e e 49
Bone marrow L R R R IR G I I N I I R N I G P 47
Spleen LR N B R I 2R K B R BT BN N N IR N A 48
Malig. lymphoma, histiocytic type X X 4
Lymph nodes LR S A T T A R R T I I S R R T e R 46
Thymus L . T T e T S 28
Heart L P B I I R T e e S I 48
Salivary gland LR IR R R e T T I T T S S O R 48
Liver hah A R T I T I T I S e 49
Hepatocellular carcinoma X X X 3
Hemangioma X 1
Bile duct LR T R R I T R I S S S S 49
Gallbladder & common bile duct + N+ +N+ 4+ ++ ++ + +N+NNN+NN+ + + + *49
Pancreas L R A R R R R e 44
Esophagus R A R S B B SR R S I S R SR R 45
Neurolibroma X 1
Stomach L I R R B I A N N G AR I S 47
Small intestine L e T T T I I S I VO e T T i 41
Large intestine LR I R R e I T R I A I 45
CRINARYSYSTEW
Kidney LR A I R B B B T R R T R S R 49
Urinary bladder ++ -+ + 4+ + A+ - + + + 43
Pituitary LR R e L I R I N I EPI S 44
Adenoma, NOS X 2
Chromophobe adenoma X X X X X X 9
Chromophobe carcinoma X 4
Adrenal LR S R I R S R e e i S T R 48
Adenoma, NOS X i
Pheochromocytoma, malignant 1
Thyroid L R R T T I R i I 48
Follicular cell adenoma X 2
Follicular cell carcinoma 1
Parathyroid L e A . T R T P S PSS 21
Mammary gland +'N + + N+ + 4+ 4+ + 4+ +N+N++ 4+ 4+ + N+ ++ + *49
Adenocarcinoma, NOS X X 2
Adenoca/squamous metaplasia 1
Uterus L R I R R A R R R R . T I A L 47
Leiomyosarcoma 1 *
Ovary LR B R B I SRR L R R R 48
Brain LR B R N R N R T R R R R A A N 48
Chromophobe carcinoma, invasive 1
2 CANS
Harderian gland NNNNNNNNNNNNNNNNNNNNNNNNN *49
Papillary cystadenoma, NOS X 1
A 3
Multiple organs NOS NNNNNNNNNNNNNNNNNNNNNNNNN *49
Malignant lymphoma, NOS X 1
Malig. lymphoma, lymphocytic type X 3
Malig. lymphoma, histiocytic type X X X 6

® Animals Necropsied
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE: HIGH DOSE

ANTMAL 1) Of O O] 0 O o[ of Of 0] Of O 0] 0

NUMBER 0| ol of of of of of of of 1f | 1f 14 1j 3 1 tp Y 1 2{ 2} 2 2 2| 2
1 2| 3 5 6 7 8 9 O 1] 2| 3 K 1} 2| 3 5

WEEKSON o o1 o of 1 I 1 111 iyt

STUDY 0y 0 8 1} 0o of 2[ 5 0 8 0f of 0] 0 0] 0| 3 0 o o of 0
5/ 5 8 2 5 5 7 35 5 7 5 5 5| 5 5 5 5 5 5 § 513

Subcutaneous tissue + kP r R F ANt
Sarcoma, NOS X
Fibrosarcoma .

Hemangiosarcoma

RESPTRATORY SYSTEM "

Lungs and bronchi B R A I I B N IR I I N B R N I L
Alveolar/bronchiolar adenoma X X
Alveoiar/bronchiolar carcinoma

Trachea R S S T DR I e I T SR

HEMATOPOIETICSYSTEM

Bone marrow LR R R RN T I R N N I R B L B IR AR A

Spleen D S T A A TR A R T R R T I N N N

emangiosarcoma X

Lymph nodes + F+ ++tFErFE b FE P -t
Leiomyosarcoma, metastatic X

Thymus B ik T S I B

Heart D T TR R R R R R R R RN R N R

DIGESTIVE SYSTEM

Salivary gland + EE N R A LR B A + + b -

Liver L T T T R R SR T T P R
Hepatocellular carcinoma XX X
Hemangioma

Bile duct LR R S B R R N R IR N R S R R

Gallbladder & common bile duct + + +N+++++++N++N+NN+N+N+ +)

Pancreas LR R R S P S T R I R A

Esophagus L S T R Tk R N PR T B

Stomach + + FFFE TP AR EE Rt~

Small intestine LR A N 2 A AR P N R B R B N R R R

Large intestine LR S N R T R A B SRR R R I N N I

CRINARYSYSTEM

Kidney + + + Pt F R E e+ ++ + -
Malig. lymphoma, histiocytic type X

Urinary biadder I R S R K B R W R S I + + -

ENDOCRINESYSTEM

Pituitary LR N R T I B B R R I N R R N B 2 B B R
Adenoma, NOS X
Chromophobe adenoma X X X X X
Chromophobe carcinoma X

Adrenal P IR T R R I N I I N R T U S

Thyroid EE R R T T S e T I S S I e T I
Follicular cell adenoma X X

Parathyroid B T e I I T T R P

Pancreatic islets R I I ek I N T I T
Islet cell adenoma

Mammary gland + + + NN+ ++N++N+++++NN+NN=++N

Vagina NNNNNNNNNNNNNNNNNNNNNNNNN
Fibroma X

Uterus LR R R N + + + + + + + + -
Leiomyosarcoma X X
Endometrial stromal polyp X X
Hemungiosarcoma X

Ovary R IR R B RN AR B IR AR R RN N N R S
Cystadenoma, NOS X
Granulosa cell tumor

NERVOUSSYSTEM N

Brain R R R R . B R R

SPECTALSENSE ORGANS

Harderian gland NNANNNNNNNNNNNNNNNNNNNNNNN
Papillary cystadenoma, NOS

Papillary cystadenocarcinoma, NOS X

ACLCOTHERSYSTEMS

Multiple organs NOS NNNNNNNDNNNNNNNNNNNNNNNNNN
Malignant lymphoma, NOS

Malig. lymphoma, lymphocytic type X X X X X
Malig. lymphoma, histiocytic type X X X X X X

Malignarit lymphoma, mixed type X

+ : Tissue Examined Microscopically ¢ No Tissue Information Submitted

- ¢ Required Tissue Not Examined Microscopically C : Necropsy, No Histology Due To Protocol

X : Tumor Incidence A @ Autolysis

N : Necropsy, No Autolysis, No Microscopic Examination M : Animal Missing

S :  Animal Missexed B : NoNaecropsy Performed
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)
ANTMAL 0] 0/ 0T 0] Of O] O] O O O] Of Of O Of Of Of Of Of O 0
NUMBER 2| 2 20 3| 3y 3| 3 3f 3| 3| 31 3 3| 4 4 4| 4 4f 4f 4| 5
6] 7 8 91 0 1] 2 3 4 5 6 7 8 9 0 1 2| 3| 4 5 6 7 8 9 0
TOTAL:
WE?.‘KSON lllllllOllllOll ol of of 11 11 1f 0 [TISSUES
STUDY of of of of of Of Of 7| O O Of O 0 0] 0| of 6] 6| 9 0] O] 0| 8 |TUMORS
sl 5t 5 5 5 1] 5/ 6 5 5 t| 5 3 5 5 5 5 5 0| 8 5l 51 41 0
[NTECCMENTARYSYSTEM
Subcutaneous tissue + + + + o+ NN+ +N+++++++++++ ++ + *50
Sarcoma, NOS 1
Fibrosarcoma X 1
Hemangiosarcoma X 1
RESPIRATORY SYSTEM :
Lungs and bronchi + FF FEEF LA 50
Alveolar/bronchioiar adenoma X XX 6
Alveolar/bronchiolar carcinoma X X 2
Trachea + + F PR+ LR R IR 50
AEVATOPOIETIC SYSTEM
Bone marrow P R R R R N R R N R R R R I 48
Spleen L R R A I R R T R R R T R 46
amanglourcoma !
{mphnu + + + + PR AR R IR R R R R R + + ¥+ 49
elomyourcoml. metastatic 1
Thymus L e A T T + F -+ - 26
Heart P R T T T . I S 50
DICESTIVE SYSTEM
Salivary gland EE R A R T R I S R R e T SN I 48
Liver P R N R B R R R I R N I N N A 43
Hepatocellular carcinoma X - X 5
Hemangioma X t
Bile duct DR A R R A R S R I R 49
Gallbladder & common bile duct + ++++N+++ +N+N++++++NN+ +NN/| *50
Pancreas DR R R R R TR R B N N I T 43
Esophagus DR R TR T N S R I N I 2R I R T P N 44
Stomach R IR SR AP I I B R I R I A R T N 47
Small intestine PR IR N R I I R A I T T S 42
Large intestine PR R A I I e e T R T TEE TR T A S 42
CRINARYSYSTEW
Kidney P R R T R R R N T IR R T B TN R R S 49
Malig. lymi :homn. histiocytic type 1
Crinary bladd + o+ LR D B LR R R R I I 43
Pituitary PRI T N P S R P I I S B 4
Adenoma, NOS 1
Chromuphobe adenoma X X X X 9
Chromophobe carcinoma X X 3
Adrenal LR B R R BRI N N I R I R R I A 48
Thyroid PR SR A TR R R T N R RS R I 47
Follicular ceil adenoma X X X 5
Parathyrnid L I T I A T R + - - - = 18
Pancreatic islets PR B IR R R A R R A R A S R W LX)
Isiet cell adenoma X 1
Mammary gland NN +N+++N++N++++++N++++N+NXN *50
Vagina NNNNDNNNNNNNNNNNNNNNNNNNNN *50
Fibroma 1
CUterus + + + + - + + + + + + + 48
Leiomyosarcoma 2
Endometrial stromal polyp X 3
Hemangiosarcoma 1
Ovary EER S SE TR IR LR R IR N I BRI A A e 47
Cystadenoma, NOS 1
Granulosa cell tumor X - 1
Brain PR R B A I N R B IR R N 50
Hnrdenangland NNNNNNNNNNNNNNNNNNNNNNNNN *50
Papiilary cystadenoma, NOS X 1
Papillary cystadenocarcinoma, NOS 1
\Iulupleorgans\os NNNNNNNNNNNNNNNNNNNYN NNNNN *50
Malignant lymphoma, NOS X 1
Malig. lymphoma, lymphocytic type X 6
Malig. lymphoma, histiocytic type X X X X X X X X 14
Malignant ymphomn. mixed type 1
® Animals Necropsied
87 Propylene, NTP TR 272



Propylene, NTP TR 272

88



APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM

*SKIN (50) (50) (50
ACANTHOSIS 1 (2%)

*SUBCUT TISSUE (50) (50) (50)
EPIDERMAL INCLUSION CYST 2 (4%) 1 2%)
INFLAMMATION, SUPPURATIVE 2 (4%)

INFLAMMATION, CHRONIC FOCAL 1 (2%)
NECROSIS, FAT 2 (4%)
RESPIRATORY SYSTEM

*NASAL CAVITY (50) (50) (50)
FOREIGN BODY, NOS 1 (2%) 2 (4%) 2 (4%)
INFLAMMATION, NOS 4 (8%) 14 (28%) 5 (10%)
INFLAMMATION, SUPPURATIVE 7 (14%) 7 (14%) 14 (28%)
GRANULATION, TISSUE 1 (2%)
DEGENERATION, NOS 2 4%)
HYPERPLASIA, EPITHELIAL 2 (4%) 2 (4%) 5 (10%)
METAPLASIA, SQUAMOUS 2 (4%) 19 (38%) 7 (14%)

*LARYNX (50) (50) (50
INFLAMMATION, NOS T (14%)

INFLAMMATION, SUPPURATIVE 9 (18%) T (14%) 9 (18%)
METAPLASIA, SQUAMOUS 1 (2%)

#TRACHEA 49) 49) (46)
INFLAMMATION, NOS 1 (2%) 9 (18%) 2 (4%)
INFLAMMATION, SUPPURATIVE 2 (4%)

HYPERPLASIA, EPITHELIAL 1 2%) 1 2%)
METAPLASIA, SQUAMOUS 3 (6%) 3 (1%)

#LUNG/BRONCHIOLE ‘ (50) (50) (50
INFLAMMATION, SUPPURATIVE 2 (4%) 1 2%)
HYPERPLASIA, EPITHELIAL 1 (2%) 2 (4%)

POLYP, INFLAMMATORY 1 2%)

#LUNG (50) (50) (50
FOREIGN BODY,NOS 1 2%)
CONGESTION, NOS 3 (6%) 4 (8%) 3 (6%)
HEMORRHAGE 2 (4%) 2 4% 4 (8%)
INFLAMMATION, INTERSTITIAL 2 (4%) 1 2%)
BRONCHOPNEUMONIA, ACUTE 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)

INFLAMMATION, GRANULOMATOUS 1 2% 1 (2%)
PIGMENTATION, NOS 1 (2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 3 (6%) 4 (8%) 6 (12%)
METAPLASIA, OSSEOUS 2 (4%)

#LUNG/ALVEOLI (50 50 (50

HISTIOCYTOSIS 1 (2%) 1 (2%) 3 (6%)
HEMATOPOIETIC SYSTEM

#BONE MARROW 48 45) (48)
FIBROSIS 1 (2%) 2 4%)

#SPLEEN (50) (50) 50
HEMORRHAGE 1 2%)
FIBROSIS 3 (6%)
FIBROSIS, FOCAL 1 2%) 1 (2%) 2 (4%)
NECROSIS, FOCAL 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM

#SPLEEN (Continued) (50) (50) (50)
PIGMENTATION, NOS 1 (2%)

HEMOSIDEROSIS 2 (4%) 1 (2%)
HYPERPLASIA, LYMPHOID 2 (4%)

HEMATOPOIESIS 4 8% 3 (6%) 1 (2%)
HEMATOPOIESIS 4 (8%) 3 (6% 1 (2%)

#LYMPH NODE (48) (50} (49)
INFLAMMATION, ACUTE/CHRONIC 10 (21%) 2 (4%) 6 (12%)
PIGMENTATION, NOS 1 (2%)

HYPERPLASIA, NOS 1 2%) 13 (26%) 7 (14%)

#LUNG (50) (50) (50)
LEUKOCYTOSIS, NOS 2 (4%) 1 2%)
HYPERPLASIA, LYMPHOID 7 (14%) 1 (2%)
HEMATOPOIESIS 1 2%

#LIVER (50 (50) (50)
LEUKOCYTOSIS, NOS 1 (2%)
HEMATOPOIESIS 2 (4%) 1 Q%

#ADRENAL (50) (50) (49
HEMATOPOIESIS 1 2%) 1 (2%)

#THYMUS 33 31 (36)
DEGENERATION, CYSTIC 1 (3%)

ATROPHY, NOS 1 3%) 1 (3%)
HYPERPLASIA, EPITHELIAL 1 (3%
CIRCULATORY SYSTEM

#LYMPH NODE 48) (50) (49)
LYMPHANGIECTASIS 1 2% 1 (2%)

*NASAL CAVITY (50) (50) (50)
THROMBOSIS, NOS 2 (4%) 1 (2%)

#HEART (50) (50) (50)
THROMBUS, MURAL 1 2% 2 (4%)
INFLAMMATION, ACUTE/CHRONIC 1 2% 2 (4%) 1 2%)
INFLAMMATION, CHRONIC 1 (2%)
FIBROSIS 24 (48%) 34 (68%) 34 (68%)
DEGENERATION, NOS 1 2%) 1 (2%)
HEMOSIDEROSIS 1 2%

#CARDIAC VALVE (50) (50) (50
THROMBOSIS, NOS 1 (2%)
INFLAMMATION, NOS 1 2%)

*BLOOD VESSEL 50) 60 (50
THROMBOSIS, NOS 2 (4%)
INFLAMMATION, NOS 3 (6%)

*PALATE (60) (50) (50)
THROMBOSIS, NOS 1 (2%)

#KIDNEY (50) (50) (49
THROMBOSIS, NOS 1 2%)

DIGESTIVE SYSTEM

*TOOTH 50 (50) (50)
INFLAMMATION, SUPPURATIVE 3 (6%)

#SALIVARY GLAND (48) 4n 47
INFLAMMATION, NOS 1 2%)

ATROPHY, NOS 1 2%) 1 2%) 2 (4%)
HYPERPLASIA, DIFFUSE 1 (2%)

#LIVER (50) (50) 50
CONGESTION, NOS ‘ 1 2%) 2 4%)
INFLAMMATION, FOCAL 1 2%

INFLAMMATION GRANULOMATOUS FOCAL 1 2%

91 Propylene, NTP TR 272



TABLE C1, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM
#LIVER (Continued) (50) (50) (50)
DEGENERATION, NOS 2 (4%) 4 (8%) 2 4%)
DEGENERATION, CYSTIC 2 (4%) 1 (2%)
DEGENERATION, LIPOID 17 (34%) 15 (30%) 19 (38%)
NECROSIS, NOS 2 (4%) 1 2%)
NECROSIS, FOCAL 2 (4%) 2 4%) 3 (6%)
NECROSIS, CENTRAL 1 (2%) 2 (4%)
CYTOPLASMIC CHANGE, NOS 1 (2%)
BASOPHILIC CYTO CHANGE 26 (52%) 26 (52%) 22 (44%)
FOCAL CELLULAR CHANGE 1 (2%)
EOSINOPHILIC CYTO CHANGE 4 (8%) 2 (4%) 6 (12%)
ANGIECTASIS 1 (2%) 5 (10%) 2 (4%)
REGENERATION, NOS 1 2%)
#LIVER/CENTRILOBULAR (50) (50) (50)
DEGENERATION, NOS 2 (4%) 2 4% 3 (6%)
#LIVER/PERIPORTAL (50) (50) (50)
FIBROSIS 2 (4%)
#BILE DUCT (50) (50) (50)
HYPERPLASIA, NOS 47 (94%) 44 (88%) 39 (78%)
#PANCREAS (48) (50) (46)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
ATROPHY, FOCAL 6 (13%) 11 (22%) 1 (2%)
ATROPHY, DIFFUSE 7 (15%) 2 (4%) 3 (1%)
HYPERPLASIA, FOCAL 1 (2%)
#PANCREATIC ACINUS (48) (50 (46)
FOCAL CELLULAR CHANGE 2 (4%)
HYPERPLASIA, FOCAL 1 (2%)
#STOMACH (50) 47 (48)
INFLAMMATION, NOS 2 (4%)
ULCER, NOS 1 (2%) 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 2%)
EROSION 1 2%)
HYPERPLASIA, EPITHELIAL 10 (20%) 6 (13%) 2 (4%)
HYPERKERATOSIS 1 2%)
#COLON (46) 44) (46)
PARASITISM 4 (9%) 2 (5%) 4 (9%)
URINARY SYSTEM
#KIDNEY 50) (50 (49)
MINERALIZATION 4 8%)
HYDRONEPHROSIS 1 (2%)
PYELONEPHRITIS, ACUTE 1 (2%) 2 4%
NEPHROPATHY 48 (96%) 44 (88%) 45 (92%)
NEPHROSIS, NOS 2 (4%)
INFARCT, NOS 1 2%)
LIPOIDOSIS 1 (2%)
PIGMENTATION, NOS 1 (2%)
#KIDNEY/TUBULE (50) (50) (49)
MINERALIZATION 1 2%)
PIGMENTATION, NOS 48 (96%) 46 (92%) 47 (96%)
#KIDNEY/PELVIS (50) (50) (49)
MINERALIZATION 2 4% 1 (2%)
NECROSIS, NOS 1 (2%)
HYPERPLASIA, EPITHELIAL 1 (2%) 1 2%)
#URINARY BLADDER 50) 47 (49)
CALCULUS, GROSS OBSERVATION ONLY 1 2%)
INFLAMMATIO. ", SUPPURATIVE 1 (2%) 1 (2%)
HYPERPLASIA, EPITHELIAL 1 (2%) 1 (2%) 1 (2%)
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TABLE C1, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOWDOSE HIGH DOSE

URINARY SYSTEM (Continued)
#U. BLADDER/MUCOSA 50) 47 (49)
1

HYPERPLASIA, NOS 2%)
ENDOCRINE SYSTEM
#PITUITARY (46) 48) (4N
CYST,NOS 8 (17%) 2 4% 2 (4%)
HEMORRHAGE 2 (4%)
HYPERPLASIA, FOCAL 15 (33%) 12 (25%) 6 (13%)
ANGIECTASIS 1 (2%)
#PITUITARY POSTERIOR (46) (48) (47)
EMBRYONAL REST 1 (2%)
#ADRENAL (50) (50 (49)
HEMORRHAGE 1 (2%)
DEGENERATION, CYSTIC 1 2%)
DEGENERATION, LIPOID 14 (28%) 11 (22%) 12 (24%)
NECROSIS, NOS 1 (2%) 1 (2%)
ANGIECTASIS 1 (2%)
#ADRENAL CORTEX (50) (50) (49)
DEGENERATION, LIPOID 1 (2%)
HYPERPLASIA, FOCAL 9 (18%) 9 (18%) 12 (24%)
#ADRENAL MEDULLA (50) (50) (49
HYFPERPLASIA, NOS 2 (4%) 3 (6%) 3 (6%)
#THYROID 45) (46) (47
CYST,NOS 1 (2%)
HEMORRHAGE 1 2%)
HYPERPLASIA, EPITHELIAL 1 (2%)
HYPERPLASIA, C-CELL 4 (9%) 7 (15%) 9 (19%)
#THYROID FOLLICLE 45) (46) (47
HYPERPLASIA, CYSTIC 1 2%)
"#PARATHYROID (33) 31 (35)
HYPERPLASIA, FOCAL 1 3%
#PANCREATIC ISLETS (48) (50) (46)
HYPERPLASIA, NOS 1 (2%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (50) (50) (50)
GALACTOCELE 2 (4%)
HYPERPLASIA, NOS 18 (36%) 26 (52%) 27 (54%)
*PREPUCE (50) (50) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
ABSCESS, NOS 1 2%)
HYPERPLASIA, EPITHELIAL 1 (2%)
*PREPUTIAL GLAND (50) (50) (80)
INFLAMMATION, SUPPURATIVE 1 (2%) 1 2%)
#PROSTATE (49) (45) (45)
INFLAMMATION, NOS 3 (8% 1 (2%)
INFLAMMATION, SUPPURATIVE 13 (27%) 9 (20%) 2 (4%)
HYPERPLASIA, NOS 2 (4%) 1 2%) 1 @2%)
HYPERPLASIA, FOCAL 4 (8%) 5 (11%) 2 (4%)
*SEMINAL VESICLE (80} (50) (50)
INFLAMMATION, SUPPURATIVE 6 (12%) 15 (30%) 12 (24%)
#TESTIS (50) (80) 49
MINERALIZATION 21 (42%) 14 (28%) 21 (43%)
ATROPHY, NOS 38 (76%) 38 (76%) 38 (78%)
HYPERPLASIA, INTERSTITIAL CELL 6 (12%) 9 (18%) 6 (12%)
HYPERPLASIA, MESOTHELIAL 1 (2%)
*EPIDIDYMIS 50 (80) (50
GRANULOMA, SPERMATIC 1 (2% 2 (4%)

93 Propylene, NTP TR 272



TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE

TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL(CHAM) LOW DOSE HIGH DOSE
NERVOUS SYSTEM
#BRAIN (50) 50) (50)
HEMORRHAGE 5 (10%) 4 8%) T (14%)
PERIVASCULAR CUFFING 1 2%)
NECROSIS, FOCAL 3 6% 3 (6%) 1 (2%)
SPECIAL SENSE ORGANS
*EYE (50) (60) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
*EYE/LACRIMAL GLAND (50) (50) (50)
INFLAMMATION, NOS 1 (2%)
*NASOLACRIMAL DUCT (50) (501 (50)
INFLAMMATION, SUPPURATIVE 12 (24%) 5 (10%) 9 (18%)
MUSCULOSKELETAL SYSTEM
NONE
BODY CAVITIES
*PERITONEAL CAVITY (50) (50) 50
NECROSIS, FAT 1 (2%)
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (50) (50) (50)
HYPERPLASIA, NOS 1 2%)

ADIPOSE TISSUE
MINERALIZATION

SPECIAL MORPHOLOGY SUMMARY
NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

Propylene, NTP TR 272

94



TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOW DOSE HIGH DOSE
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 49 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 49 49 50
INTEGUMENTARY SYSTEM
NONE
RESPIRATORY SYSTEM
*NASAL CAVITY (49) (50) (50)
FOREIGN BODY, NOS 1 (2%) 2 (4%)
INFLAMMATION, NOS 3 6%) 2 (4%)
INFLAMMATION, SUPPURATIVE 8 (16%) 7 (14%) 11 (22%)
HYPERPLASIA, EPITHELIAL 4 (8%) 9 (18%)
METAPLASIA, NOS 1 (2%)
METAPLASIA, SQUAMOUS 15 (30%) 6 (12%)
*LARYNX (49) (50) (50)
INFLAMMATION, NOS 1 (2%) 4 (8%) 8 (16%)
INFLAMMATION, SUPPURATIVE T (14%) 5 (10%) 8 (16%)
METAPLASIA, SQUAMOUS 1 (2%) 1 (2%)
#TRACHEA {46) an an
INFLAMMATION, NOS 2 (4%) 2 4%) 4 (9%)
METAPLASIA, SQUAMOUS 1 (2%)
#LUNG/BRONCHIOLE (49) (48) (50)
INFLAMMATION, SUPPURATIVE 1 (2%)
HYPERPLASIA, EPITHELIAL 2 (4%)
#LUNG (49) (48) (50)
EMPHYSEMA, NOS 1 (2%)
CONGESTION, NOS 3 (6%) 7 (15%) 7 (14%)
EDEMA, NOS 1 2%
HEMORRHAGE 6 (12%) 1 (2% 3 6%
INFLAMMATION, INTERSTITIAL 2 (4%) 1 (2%) 2 (4%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%) 1 (2%)
INFLAMMATION, GRANULOMATOUS 1 (2%) 1 (2%)
GRANULOMA, FOREIGN BODY 2 (4%)
FIBROSIS, FOCAL 2 (4%) 1 2%)
NECROSIS, FOCAL 1 (2%)
PIGMENTATION, NOS 1 (2%) 2 4%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 3 (6%) 3 6%) 3 (6%)
#LUNG/ALVEOLI 49) (48) (50
HISTIOCYTOSIS 2 (4%) 4 (8%) 3 (6%)
HEMATOPOIETIC SYSTEM
#BONE MARROW (45) (45) (42)
FIBROSIS 1 2% 3 (1%
HISTIOCYTOSIS 1 (2%)
#SPLEEN (46) 48) (48)
HEMORRHAGE 1 (2%)
FIBROSIS 1 (2%)
FIBROSIS, FOCAL 1 2%
PIGMENTATION, NOS 1 (2%) 2 (4%) 1 (2%)
HEMOSIDEROSIS 1 (2%)
ATROPHY, NOS 1 2%)
HEMATOPOIESIS 3 (T%) 2 (4%) 4 (8%)
#SPLENIC CAPSULE (46) 48) (48)
NECROSIS, FOCAL 1 (2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOWDOSE HIGH DOSE
HEMATOPOIETIC SYSTEM (Continued)

#LYMPH NOD (48) (46) (49)
CONGESTION 2 (4%)
INFLAMMATION ACUTE/CHRONIC 6 (13%) 4 9%) 9 (18%)
FIBROSIS 1 (2%)
NECROSIS, NOS 1 (2%)
HYPERPLASIA, NOS 10 (22%) 2 (4%)
ERYTHROPHAGOCYTOSIS 2 (4% 1 (2%)
HEMATOPOIESIS 2 (4%) 1 2%)

#LUNG (49) (48) (50)
LEUKOCYTOSIS, NOS 6%)
HYPERPLASIA, LYMPHOID 1 (2%) 3 (6%) 2 (4%)

#LIVER (48) (48) (49)
LEUKOCYTOSIS, NOS 2 4%) 1 2%)

HEMATOPOIESIS 1 2%) 1 2%) 2 (4%)

#THYMUS (36) (42) (40)
DEGENERATION, CYSTIC 2 (5%)
ATROPHY, NOS 2 (6%) 1 3%)
HYPERPLASIA, EPITHELIAL 1 (2%)

CIRCULATORY SYSTEM

#LYMPH NODE (48) (46) (49)
LYMPHANGIECTASIS 1 (2%)

*NASAL CAVITY (49) (50) (50)
THROMBOSIS, NOS 1 (2%) 1 (2%) 3 (6%)

#LUNG (49) (48) (50)
THROMBOSIS, NOS 1 (2%)

#HEART (49) 49) (50)
DILATATION, NOS 1 2%)
THROMBOSIS, NOS 1 2%)

THROMBUS, MURA 1 (2%) 4 (8%)
INFLAMMATION ACUTE/CHRONIC 2 (4%) 3 (6%)
INFLAMMATION, CHRONIC 1 (2%)

FIBROSIS 3 (6%) 14 (29%) 11 (22%)
DEGENERATION, NOS 1 (2%) 1 (2%)

#CARDIAC VALVE (49) 49) (50)
THROMBOSIS, NOS 1 2%)

INFLAMMATION, NOS 1 2%)

*BLOOD VESSEL (49) (50) (50)
INFLAMMATION, NOS 1 (2%)

DIGESTIVE SYSTEM

*PALATE 49) (50) (50)
INFLAMMATION, SUPPURATIVE 1 2%)
HYPERPLASIA, EPITHELIAL 1 (2%)

#SALIVARY GLAND 44 “mn (50)
ATROPHY, NOS 1 (2%)

#LIVER (48) (48) (49)
CONGESTION, NOS 1 2%)
INFLAMMATION, FOCAL 1 2%) 4 8% 3 (6%)
DEGENERATION, NOS 3 (6%) 3 6%) 7 (14%)
DEGENERATION, CYSTIC 1 (2%)
DEGENERATION, LIPOID 6 (13%) 10 (21%) 7 (14%)
NECROSIS, NOS 3 (6%)
NECROSIS, FOCAL 3 (6%) 7 (15%) 1 2%
NECROSIS, CENTRAL 2 4%) 3 6%
PIGMENTATION, NOS 2 (4%)
BASOPHILIC CYTO CHANGE 32 (67%) 28 (58%) 25 (51%)
EOSINOPHILIC CYTQO CHANGE 1 (2%) 1 2%)

CLEAR-CELL CHANGE 1 (2%)
ANGIECTASIS 1 2%) 1 2%)
REGENERATION, NOS 1 (2%)

#LIVER/CENTRILOBULAR (48) (48) (49)
DEGENERATION, NOS 5 (10%) 4 (8%)

#BILE DUCT (48) (48) (49)
HYPERPLASIA, NOS 12 (25%) 18 (38%) 12 (24%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM (Continued)

#PANCREAS 44) (46) 47
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
ATROPHY,FOCAL 1 (2%) 2 (4%) 4 (9%)
ATROPHY, DIFFUSE 2 (4%)

#STOMACH 48) (46) 47)
HEMORRHAGE 1 (2%)

INFLAMMATION, NOS 2 (4%) 2 (4%)
ULCER, NOS 1 (2%) 1 (2%)
INFLAMMATION, SUPPURATIVE 2 (4%) 1 (2%)
EROSION 2 (4%)

HYPERPLASIA, EPITHELIAL 7 (15%) 3 (7%} 10 (21%)

#COLON (40) 42) (45)
INFLAMMATION, SUPPURATIVE 1 (2%)
PARASITISM 3 (8%) 4 (10%)

URINARY SYSTEM

#KIDNEY 47 46) (48)
HYDRONEPHROSIS 1 2%)
NEPHROPATHY 42 (89%) 37 (80%) 41 (85%)
NEPHROSIS, NOS 2 (4%) 1 2%) 1 (2%)
PIGMENTATION, NOS 1 (2%)

#KIDNEY/TUBULE 470 (46) (48)
PIGMENTATION, NOS 40 (85%) 43 (93%) 46 (96%)

#KIDNEY/PELVIS 47 (46) (48)
MINERALIZATION 6 (13%) 11 (24%) 9 (19%)

#URINARY BLADDER (38) (43) (44)
INFLAMMATION, SUPPURATIVE 1 (2%)

HYPERPLASIA, EPITHELIAL 1 (2%)
ENDOCRINE SYSTEM

#PITUITARY (44) (47) (48)
CYST, NOS 2 (5%) 4 (9%) i1 (23%)
HEMORRHAGE 1 (2%)

PIGMENTATION, NOS 1 (2%) 1 (2%)

HYPERPLASIA, NOS 1 2%)
HYPERPLASIA, FOCAL 7 (16%) 2 (4%) 8 (17%)
ANGIECTASIS 6 (14%) 3 (6%) 3 (6%)

#ADRENAL 4N (46) 47

CONGESTION, NOS 1 (2%)
DEGENERATION, CYSTIC 1 (2%)
DEGENERATION, LIPOID 4 (9%) 13 (28%) 8 (17%)
PIGMENTATION, NOS 1 (2%) 1 2%)
ANGIECTASIS 1 (2%) 2 (4%)

#ADRENAL CORTEX 47 (46) (47)
DEGENERATION, LIPOID 5 (11%) 1 (2%)
NECROSIS, NOS 1 (2%)
HYPERPLASIA, NOS 2 (4%)

HYPERPLASIA, FOCAL 9 (19%) 16 (33%) 15 (32%)

#ADRENAL MEDULLA 47) (46) 47
HYPERPLASIA, NOS 1 2% 1 (2%) 2 (4%)

#THYROID 39) 47) (47)
HYPERPLASIA, C-CELL 2 (5%) 7 (15%) 6 (13%)
HYPERPLASIA, FOLLICULAR-CELL 1 (2%)

#PARATHYROID (32) (30) (35
HYPERPLASIA, NOS 1 3%)

#PANCREATIC ISLETS (44) (46) (47)
HYPERPLASIA, NOS 1 (2%)

REPRODUCTIVE SYSTEM

*MAMMARY GLAND (49) (50) (50)
GALACTOCELE 3 (6%) 3 (6%) 7 (14%)
HYPERPLASIA, NOS 28 (57%) 30 (60%) 25 (50%)

#UTERUS (46) 47 (49)
DILATATION, NOS 1 (2%)
HEMORRHAGE 1 (2%)

INFLAMMATION, SUPPURATIVE 1 (2%) 3 6%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
REPRODUCTIVE SYSTEM (Continued)
#CERVIX UTERI (46) 47 49
INFLAMMATION, SUPPURATIVE 2 4%)
#UTERUS/ENDOMETRIUM (46) 47 (49)
CYST,NOS 1 2%)
HYPERPLASIA, NOS 6 (13%) 4 (8%)
HYPERPLASIA, CYSTIC 6 (13%) 3 (6%) 4 (8%)
#OVARY (45) (48) (50
CYST,NOS 4 9%) 5 (10%) 3 (6%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
ATROPHY, NOS 12 (27%) T (156%) 9 (18%)
NERVOUS SYSTEM
#BRAIN (48) (49) 50)
HEMORRHAGE 4 (8%) 2 (4%) 3 (6%)
GLIOSIS 1 (2%
NECROSIS, FOCAL 2 (4%) 1 (2%)
MALACIA 1 (2%)
PIGMENTATION, NOS 1 2%)
SPECIAL SENSE ORGANS
*EYE 49) 50 (50)
INFLAMMATION, SUPPURATIVE 1 2%)
SYNECHIA, ANTERIOR 1 (2%)
SYNECHIA, POSTERIOR 1 (2%)
RETINOPATHY 2 (4%)
*EYE/CRYSTALLINE LENS 49) (50) (50)
MINERALIZATION 3 (6%)
*EYE/LACRIMAL GLAND 49) 50 (50)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
PIGMENTATION, NOS 1 (2%)
*NASOLACRIMAL DUCT (49) (50) 50
INFLAMMATION, SUPPURATIVE T (14%) 4 (8%) 4 (8%)
MUSCULOSKELETAL SYSTEM
*BONE (49) (50) (50)
FIBROUS OSTEODYSTROPHY 1 (2%)
BODY CAVITIES
*PERITONEAL CAVITY (49) (50) (50)
NECROSIS, FAT 2 (4%) 1 (2%)
ALLOTHER SYSTEMS
*MULTIPLE ORGANS 49) (50} (60)
MINERALIZATION 1 2%)
SPECIAL MORPHOLOGY SUMMARY
ACCIDENTAL DEATH 1
AUTO/NECROPSY/NO HISTO 1

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

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

CONTROL (CHAM)

LOWDOSE

HIGH DOSE

ANIMALS INITIALLY INSTUDY
ANIMALS NECROPSIED
ANIMALS EXAMINED HISTOPATHOLOGICALLY

50
50
50

50
49
49

50
50
50

INTEGUMENTARY SYSTEM
*SUBCUT TISSUE
ABSCESS, NOS
INFLAMMATION, CHRONIC

(50)

(6%)

(49)
1

(2%)

(50

RESPIRATORY SYSTEM
*NASAL CAVITY
HEMORRHAGE
INFLAMMATION, ACUTE
INFLAMMATION, ACUTE SERQUS
#TRACHEA
HEMORRHAGE
#LUNG/BRONCHIOLE
INFLAMMATION, ACUTE
#LUNG
ATELECTASIS
CONGESTION, NOS
HEMORRHAGE
INFLAMMATION, INTERSTITIAL
INFLAMMATION, CHRONIC FOCAL
HYPERPLASIA, ALVEOLAR EPITHELIUM
METAPLASIA, OSSEOUS

(50)

24
(50)
(50)

(50)

(48%)
(4%)
(12%)

(8%)
(14%)

(2%)

49

14
(49)
(49)

(49)

N == 3ON

(18%)
(29%)

(4%)
(12%)
(2%)
(2%)
(4%)

(50)

16
(49)
(50)
(50)

LW

(32%)
(2%)
(10%)
(2%)
(2%)
(6%)

(6%)
(6%)

(2%)

HEMATOPOIETIC SYSTEM
#SPLEEN
HEMORRHAGE
ATROPHY, NOS
HYPERPLASIA, NOS
HYPERPLASIA, LYMPHOID
HEMATOPOIESIS
#LYMPH NODE
HEMOSIDEROSIS
#BRONCHIAL LYMPH NODE
CONGESTION, NOS
HEMORRHAGE
INFLAMMATION, CHRONIC
HYPERPLASIA, NOS
#MESENTERIC L, NODE
CONGESTION, NOS
#RENAL LYMPH NODE
CONGESTION, NOS
EDEMA, NOS
HEMORRHAGE
#LIVER
LEUKEMOID REACTION
HEMATOPOIESIS
#THYMUS
CYST,NOS

49)

(48)
48)

48)
48)

(500
1

@n

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

(2%)
(2%)

(2%)

(2%)
(2%)

(2%)

(49

(46)
(46}

(46)
46)

(49)

1
@2

(10%)

(22%)
(2%)

(2%)

(2%)
(4%)

(2%)
(8%)

(2%)

6 (13%)

(4%)

(4%)

(T%)

CIRCULATORY SYSTEM
#HEART
THROMBUS, MURAL
INFLAMMATION, ACUTE

(49)

(49)

1

(2%)
(2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL(CHAM) LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

#SALIVARY GLAND (50} 48) (50)
INFLAMMATION, CHRONIC 1 (2% 1 (2%)

#LIVER (50) (49) (49)
INFLAMMATION, CHRONIC FOCAL 2 (4%)
FIBROSIS, FOCAL 1 (2%)

NECROSIS, NOS 1 (2%)
NECROSIS, FOCAL 2 (4%) 1 2%) 1 (2%
INFARCT, NOS 4 8%)

METAMORPHOSIS FATTY 10 (20%) 2 4%

#PANCREAS (49) (46) (48)
ATROPHY,NOS 1 2%

ATROPHY,FOCAL 1 (2%)
URINARY SYSTEM

#KIDNEY (50) (49) (49)
MINERALIZATION 1 (2%)
CAST,NOS 1 2%
CYST, NOS 5 (10%) 2 (4%)
HEMORRHAGE 1 (2%)

PYELONEPHRITIS, NOS 1 (2%)
PYELONEPHRITIS, FOCAL 1 {2%)

LYMPHOCYTIC INFLAMMATORY INFILTR 1 2%)
INFLAMMATION, ACUTE FOCAL 1 2%
INFLAMMATION, CHRONIC 1 (2%) 1 2%
INFLAMMATION, CHRONIC FOCAL 17 @5%) 9 (18%)
REGENERATION, NOS 1 2%

#KIDNEY/CORTEX (50 49) (49
CYST, NOS 1 2%)

#URINARY BLADDER (50) 49 47
INFLAMMATION, ACUTE 1 (2%)

ENDOCRINE SYSTEM

#ADRENAL (46) (48) (48)
CYST, NOS 1 2%) .

FIBROSIS, FOCAL 1 2%)
METAMORPHOSIS FATTY 1 2%)

#THYROID (48) (48) (48)
FOLLICULARCYST,NOS 2 (4%) 2 4%
HYPERPLASIA, FOLLICULAR-CELL 1 2%)

#PARATHYROID (23) 24 27N
CYST,NOS 1 (4%)

REPRODUCTIVE SYSTEM

*PREPUTIAL GLAND 50 49) (50)
EPIDERMAL INCLUSION CYST 1 (2% 1 2%)
ABSCESS, NOS 3 (6%)

INFLAMMATION, CHRONIC 2 4%

#PROSTATE 41) (46) 42)
INFLAMMATION, ACUTE 2 (15%)

#TESTIS {60) (48) (49)
MINERALIZATION 1 (2%)

INFLAMMATION, ACUTE FOCAL 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
ATROPHY,NOS 2 (4%) T (14%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE
NERVOUS SYSTEM

#BRAIN 50 49) (50)
HEMORRHAGE 1 (2%)
CORPORA AMYLACEA 35 (70%) 32 (65%) 25 (50%)

SPECIAL SENSE ORGANS

*EYE (50 49) (GI)]
MICROPHTHALMIA 1 (2%)

INFLAMMATION, ACUTE 1 (2%)
CATARACT 1 (2%)
MUSCULOSKELETAL SYSTEM

*BONE (50) 49) (50)

FIBROUS OSTEODYSTROPHY 1 2%
BODY CAVITIES

*PERITONEUM (50) (49) (50)
INFLAMMATION, CHRONIC 1 (2%)

NECROSIS, FAT 1 (2%)

*MESENTERY (50) 49) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
NECROSIS, FAT 1 (2%)

ALL OTHER SYSTEMS

*MULTIPLE ORGANS (50) a9 (50}

HEMORRHAGE 1 (2%)

SPECIAL MORPHOLOGY SUMMARY
ACCIDENTAL DEATH

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

CONTROL (CHAM) LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 49 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 49 50
INTEGUMENTARY SYSTEM

*SKIN (50) (49) (50
INFLAMMATION,ACUTE 1 (2%)

INFLAMMATION, ACUTE FOCAL 1 2%)
ATROPHY, NOS 1 2%)

*SUBCUT TISSUE (50) 49 (50
MINERALIZATION 1 (2%
STEATITIS 1 2%)
INFLAMMATION, ACUTE/CHRONIC 1 (2%)
INFARCT, NOS 1 (2%)

RESPIRATORY SYSTEM

*NASAL CAVITY (50) 49) (50)
HEMORRHAGE 20 (40%) 10 (20%) 19 (38%)
INFLAMMATION, ACUTE 7 (14%) 2 4%)
INFLAMMATION, ACUTE SEROUS 14 (28%) 12 (24%) 9 (18%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
NECROSIS, NOS 1 2%)

METAPLASIA, SQUAMOUS 1 2%

*LARYNX (50) (49) (60)
HEMORRHAGE 1 (2%)

#TRACHEA (49) 49) 60
HEMORRHAGE 2 (4%)

#LUNG (50) 49) - (50)
CONGESTION, NOS 2 (4%) 3 6%) 4 (8%)
HEMORRHAGE 2 (4%) 1 2%) 3 (6%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 2%) 2 4% 1 (2%)
INFLAMMATION, INTERSTITIAL 2 (4%) 3 (6%
INFLAMMATION, ACUTE 1 2%)

INFLAMMATION, GRANULOMATOUS 1 (2%)
HEMATOPOIETIC SYSTEM

*MULTIPLE ORGANS 60 49) 50
LEUKEMOID REACTION 1 2%

#BONE MARROW (50) CY) (48)
PIGMENTATION, NOS 1 2%)

#SPLEEN 4N 48) (46)
CONGESTION, NOS 1 2%) 1 (2%)
EDEMA, NOS 1 (2%)

HEMORRHAGE 1 (2%)
HEMOSIDEROSIS 1 2%) 1 (2%)
ATROPHY,NOS 1 (2%)
ANGIECTASIS 1 (2%)
HEMATOPOIESIS 2 (4%) 5 (10%) 8 (17%)

#LYMPH NODE (50} (46) 49)
INFLAMMATION,ACUTE 1 (2%)

#MANDIBULAR L. NODE (50) (46) 49)
CYST,NOS 1 (2%)

HEMOSIDEROSIS 1 (2%)
HYPERPLASIA, NOS 1 2%
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOW DOSE HIGH DOSE

HEMATOPOIETIC SYSTEM (Continued)

#BRONCHIAL LYMPH NODE (50) 46) 49
CONGESTION, NOS 1 2%)
EDEMA, NOS 1 (2%)

HEMORRHAGE 1 2%)
INFLAMMATION, ACUTE 1 (2%)
CHOLESTEROL DEPOSIT 1 (2%)

#MESENTERIC L. NODE (50) (46) (49)
CONGESTION, NOS 2 (4%) 1 (2%)
EDEMA, NOS 1 (2%)

INFLAMMATION, ACUTE 1 (2%)
ABSCESS, NOS 1 (2%)

#RENAL LYMPH NODE (50) (46) (49)
EDEMA, NOS 1 (2%)

HYPERPLASIA, NOS

#LIVER (50) 49)
LEUKEMOID REACTION 2 (4%) 2
HYPERPLASIA, LYMPHOID 1 (2%)
HEMATOPOIESIS 2 (4%)

1 (2%)
49)
(4%) 1 2%

CIRCULATORY SYSTEM

#HEART (50} 48) (50)
THROMBUS, MURAL 1
NECROSIS, NOS 1 (2%)

#HEART/ATRIUM (50) (48) (50)
THROMBOSIS, NOS 2 (4%)

#CARDIAC VALVE (50) (48) (50)
MELANIN 1 (2%)

#LIVER (50) (49) (49)
THROMBOSIS, NOS 1 (2%) 2 4% 1

#UTERUS 47 én (48)
LYMPHANGIECTASIS 1 (2%)
THROMBOSIS, NOS 1 2% 1 (2%)

(2%)

(2%)

DIGESTIVE SYSTEM
#SALIVARY GLAND (49) (48) (48)
INFLAMMATION, CHRONIC FOCAL 2 (4%)
ATROPHY, NOS (2%)

(2%)
(14%)

(4%)
(4%)
(4%)
(4%)

(SRl S §
O =
NNNN -3

Ll ol
— CO N r—

1
#LIVER (50) 49) 49
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, CHRONIC (10%) (2%)
INFLAMMATION, CHRONIC FOCAL (6%)
INFLAMMATION, GRANULOMATOUS (2%)
FIBROSIS (2%)
NECROSIS, NOS (4%) (2%)
NECROSIS, FOCAL (4%)
METAMORPHOSIS FATTY (2%) (6%)
PIGMENTATION, NOS (2%)
CYTOPLASMIC VACUOLIZATION (2%)
CLEAR-CELL CHANGE 1 2%)
#LIVER/CENTRILOBULAR 60 49 (49)
DEGENERATION, NOS 1 (2%)
#BILE DUCT (50) 49 (49)
INFLAMMATION, NOS 1 (2%)
#PANCREAS (46) 44) (43)
DILATATION/DUCTS 1 2%)
CYSTIC DUCTS 1 2%)
AMYLOIDOSIS 1 2%)
ATROPHY, NOS 2 (5%)
#LARGE INTESTINE (48) 45 (42)
INFLAMMATION, ACUTE 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM)

LOW DOSE

HIGH DOSE

URINARY SYSTEM
#KIDNEY
CAST,NOS
CYST, NOS

LYMPHOCYTIC INFLAMMATORY INFILTR

INFLAMMATION, CHRONIC

INFLAMMATION, CHRONIC FOCAL

NEPHROPATHY
DEGENERATION, HYALINE
METAPLASIA, OSSEQUS
#KIDNEY/GLOMERULUS
INFLAMMATION, NOS
AMYLOIDOSIS
#KIDNEY/TUBULE
DEGENERATION, NOS
NECROSIS, FOCAL
#URINARY BLADDER
INFLAMMATION, ACUTE

(50)

1
(50)
(50)

“b

2%)
(2%)

(2%)

(2%)

49)

49)

49

43)

(4%)

(14%)
(2%)
(2%)

(2%)
(2%)

(49)
1 (2%)

(2%)
(2%)
(12%)

™D O s

(4%)

49)
1 (2%)
1 (2%)
(49)

43)

ENDOCRINE SYSTEM

#PITUITARY
HEMORRHAGIC CYST
FIBROSIS

#ADRENAL
METAMORPHOSIS FATTY

#THYROID
ULTIMOBRANCHIAL CYST
CYST, NOS
FOLLICULAR CYST, NOS
INFLAMMATION, ACUTE

#PANCREATIC ISLETS
HYPERPLASIA, NOS

(41)

45)
(45)
1

(46)

(2%)
2%)

(2%)

(44)

(48)
(48)

(44)

(2%)

(44)
1 2%
1 (2%)
(48)

47

6 (13%)

43)
1 2%

REPRODUCTIVE SYSTEM

*MAMMARY GLAND
DILATATION/DUCTS
GALACTOCELE
CYST, NOS
HYPERPLASIA, NOS

#UTERUS
MINERALIZATION
MUCOCELE
HYDROMETRA
CYST,NOS
HEMORRHAGE
HEMORRHAGIC CYST
INFLAMMATION, ACUTE
INFLAMMATION, ACUTE FOCAL
FIBROSIS
FIBROSIS, FOCAL
HYPERPLASIA, STROMAL

#UTERUS/ENDOMETRIUM
HYPERPLASIA, CYSTIC

(50)

47
1

36

1
én

@2%)
(4%)

(2%)
(2%)

(77%)

2%)
(2%)

(2%)

105

(2%)

2%)
(2%)
(2%)
(66%)
(2%)
4%)
2%)
(2%)

2%)

(50)

1 2%
(48)

38 (79%)

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

- -

(48)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE (Continued)

CONTROL (CHAM) LOWDOSE HIGH DOSE
REPRODUCTIVE SYSTEM (Continued)

#OVARY (45) 48) 47
CYST, NOS 9 (20%) 11 (23%) 7 (15%)
HEMORRHAGIC CYST 8 (18%) 2 (4%) 11 (23%)
ABSCESS, NOS 1 (2%)

INFLAMMATION, CHRONIC 1 (2%)

HEMOSIDEROSIS 1 (2%)

ATROPHY, NOS 1 (2%) 1 (2%)
NERVOUS SYSTEM

*CHOROID PLEXUS (50) 49) (50)
INFLAMMATION, ACUTE 1 (2%)

#BRAIN 50 49) (50)
HEMORRHAGE 1 (2%) 1 (2%)
CORPORA AMYLACEA 30 (60%) 17 (35%) 21 42%)
FIBROUS OSTEODYSTROPHY 1 (2%)

SPECIAL SENSE ORGANS

*EYE (60) (49) (50)
AGENESIS 1 (2%)
CATARACT 1 (2%)
PHTHISIS BULBI 1 (2%)

*EYE/CORNEA (50) 49 (60)
MINERALIZATION 1 (2%)

*EYE/CRYSTALLINE LENS (50 49) (50)
MINERALIZATION 1 (2%)

*HARDERIAN GLAND (50) 49) (50)
FIBROSIS 1 2%)

MUSCULOSKELETAL SYSTEM

*BONE (50) (49) (50)

FIBROUS OSTEODYSTROPHY 43 (86%) 38 (78%) 40 (80%)
BODY CAVITIES
*PERITONEUM (50) (49) (60)
INFLAMMATION, NOS 2 (4%)
ALL OTHER SYSTEMS
NONE
SPECIAL MORPHOLOGY SUMMARY

NO LESION REPORTED 2 1

ANIMAL MIS-SEXED/NO NECROPSY 1

AUTO/NECROPSY/HISTO PERF 1 1

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

ANALYSES OF PRIMARY TUMORS IN RATS AND MICE
IN THE TWO-YEAR INHALATION STUDIES OF

PROPYLENE
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE

Chamber Control 5,000 ppm 10,000 ppm

Subcutaneous Tissue: Fibroma

Overall Rates (a) 3/60 (6%) 1/50 (2%) 3/50 (6%)

Adjusted Rates (b) 9.1% 2.2% 8.1%

Terminal Rates (¢) 3/33 (9%) 0/33 (0%) 3/37 (8%)

Life Table Tests (d) P=0.546N P=0.302N P=0.610N

Incidental Tumor Tests (d) P=0.562N P=0.299N P=0.610N

Cochran-Armitage Trend Test (d) P=0.594

Fisher Exact Tests P=0.309N P=0.661
Subcutaneous Tissue: Fibroma or Fibrosarcoma

Overall Rates (a) 3/80 (6%) 2/50 (4%) 4/50 (8%)

Adjusted Rates (b) 9.1% 5.2% 10.8%

Terminal Rates (c) 3/33 (9%) 1/33 (3%) 4/37(11%)

Life Table Tests (d) P=0.472 P=0.496N P=0.563

Incidental Tumor Tests (d) P=0.458 P=0.492N P=0.563

Cochran-Armitage Trend Test (d) P=0.417

Figher Exact Tosts P=0.500N P=0.500
Hematopoletic System: Mononuclear Cell Leukemia

Overall Rates (a) 16/50 (32%) 13/50 (26%) 22/50 (44%)

Adjusted Rates (b) 39.6% 29.9% 48.2%

Terminal Rates (¢) 10/33 (30%) 4/33 (12%) 14/37 (38%)

Life Table Tests (d) P=0.246 P=0.346N P=0.290

Incidental Tumor Tests (d) P=0.081 P=0.317TN P=0.097

Cochran-Armitage Trend Test (d) P=0.123

Fisher Exact Tests P=0.330N P=0.151
Liver: Neoplastic Nodule

Overall Rates (a) 0/50 (0%) 3/50 (6%) 3/50 (6%)

Adjusted Rates (b) 0.0% 9.1% 8.1%

Terminal Rates (¢) 0/33 (0%) 3/33 (9%) 3/37 (8%)

. Life Table Tests (d) P=0.125 P=0.120 P=0.142
Incidental Tumor Tests (d) P=0.125 P=0.120 P=0.142
Cochran-Armitage Trend Test (d) P=0.101
Fisher Exact Tests P=0.121 P=0.121

Liver: Neoplastic Nodule or Carcinoma
Overall Rates (a) 0/50 (0%) 4/50 (8%) 3/50 (6%)
Adjusted Rates (b) 0.0% 11.5% 8.1%
Terminal Rates (c) 0/33 (0%) 3/38 (9%) 3/37 (8%)
Life Table Tests (d) P=0.149 P=0.064 P=0.142
Incidental Tumor Tests (d) P=0.136 P=0.067 P=0.142
Cochran-Armitage Trend Test (d) P=0.118
Fisher Exact Tests P=0.059 P=0.121
Pituitary: Adenoma
Overall Rates (a) 12/46 (26%) 14/48 (28%) 16/47 (34%)
Adjusted Rates (b) 31.6% 38.7% 44.0%
Terminal Rates (c) 7/31 (23%) 11/32 (34%) 14/34 (41%)
Life Table Tests (d) P=0319 P=(.438 P=0.361
Incidental Tumor Tests (d) P=0.222 Pm0.485 P=(.259
Cochran-Armitage Trend Test (d) P=(0.234
Fisher Exact Tests P=(.459 P=(.271
Pltultary: Adenoma or Carcinoma
Overall Rates (a) 12/46 (26%) 15/48 (31%) 16/47 (34%)
Adjusted Rates (b) 31.6% 41.6% 44.0%
Terminal Rates (¢) 7/31 (28%) 12/32 (38%) 14/34 (41%)
Life Table Tests (d) Pw=0.322 P=0.358 P=0.361
Incidental Tumor Tests (d) Pw=(.226 P=0.397 P=(,259
Cochran-Armitage Trend Test (d) P=0.236
Fisher Exact Tests P=0.373 P=0.271
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TABLE E1, ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,000 ppm 10,000 ppm
Adrenal: Pheochromocytoma
Overall Rates (a) 3/50(6%) 6/50 (12%) 5/49 (10%)
Adjusted Rates (b) 8.1% 16.0% 13.5%
Terminal Rates (c) 2/33 (6%) 4/33 (12%) 5/37 (14%)
Life Table Tests (d) P=0.363 P=0.250 P=0.411
Incidental Tumor Tests (d) P=0.290 P=0.2565 P=0.325
Cochran-Armitage Trend Test (d) P=0.291
Fisher Exact Tests P=0.243 P=0.346
Adrenal: Pheochromocytoma, Malignant
Overall Rates (a) 2/50 (4%) 0/50 (0%) 3/49 (6%)
Adjusted Rates (b) 6.1% 0.0% 7.3%
Terminal Rates (c) 2/33 (6%) 0/33 (0%) 2/37 (5%)
Life Table Tests (d) P=0.425 P=0.238N P=0.541
Incidental Tumor Tests (d) P=0.462 P=0.238N P=0.578
Cochran-Armitage Trend Test (d) P=0.383
Fisher Exact Tests P=0.247N P=0.490
Adrenal; Pheochromocytoma or Pheochromocytoma, Malignant
Overall Rates (a) 5/50 (10%) 6/50 (12%) 8/49(16%)
Adjusted Rates (b) 14.0% 16.0% 20.5%
Terminal Rates (c) 4/33 (12%) 4/33 (12%) 7/37 (19%)
Life Table Tests (d) P=0.289 P=0.504 P=0.341
Incidental Tumor Tests (d) P=0.248 P=0.511 P=0.296
Cochran-Armitage Trend Test (d) P=0.214
Fisher Exact Tests P=0.500 P=0.264
Thyroid: Follicular Cell Carcinoma
Overall Rates (a) 3/45 (7%) 2/46 (4%) 1/47 (2%)
Adjusted Rates (b) 10.0% 6.3% 2.3%
Terminal Rates (c) 3/30(10%) 2/32 (6%) 0/37 (0%)
Life Table Tests (d) P=0.168N P=0.470N P=0.240N
Incidental Tumor Tests (d) P=0.192N P=0.470N P=0.293N
Cochran-Armitage Trend Test (d) P=0.209N
Fisher Exact Tests P=0.489N P=0.292N
Thyroid: Follicular Cell Adenoma or Carcinoma
Overall Rates (a) 4/45 (9%) 2/46 (4%) 3/47 (6%)
Adjusted Rates (b) 11.9% 6.3% 7.6%
Terminal Rates (¢) 3/30 (10%) 2/32 (6%) 2/37 (5%)
Life Table Tests (d) P=0.333N P=0.314N P=0.410N
Incidental Tumor Testa (d) P=0,400N P=0.292N P=0.,636N
Cochran-Armitage Trend Test (d) P=0.396N
Fisher Exact Tests P=0.328N P=0475N
Thyroid: C-Cell Adenoma
Overall Rates (a) 2/45 (4%) 1/46 (2%) 3/47 (6%)
Adjusted Rates (b) 5.9% 3.1% 8.1%
Terminal Rates (¢) 1/30(3%) 1/32 (3%) 3/37 (8%)
Life Table Tests (d) P=0.481 P=0.491N P=0.589
Incidental Tumor Tests (d) P=0.439 P=0.485N P=0.531
Cochran-Armitage Trend Test (d) P=0.416
Fisher Exact Tests P=0.492N P=0.521
Thyroid: C-Cell Adenoma or Carcinoma
Overall Rates (a) 4/45 (9%) 1746 (2%) 4/47 (8%)
Adjusted Rates (b) 11.1% 3.1% 10.8%
Terminal Rates (¢c) 2/30(7%) 1/32 (3%) 4/37 (11%)
Life Table Tests (d) P=0.493N P=0.176N P=0,545N
Incidental Tumor Tests (d) P=0.570N P=0.155N P=0.628
Cochran-Armitage Trend Test (d) P=(.562N
Fisher Exact Tests P=0.174N P=0.618N
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,600 ppm 10,000 ppm

Pancreatic Islets: Islet Cell Adenoma

Overall Rates (a) 2/48 (4%) 1/50 (2%) 3/46 (7%)

Adjusted Rates (b) 5.5% 2.4% 8.6%

Terminal Rates (c) 1/33 (3%) 0/33 (0%) 3/365 (9%)

Life Table Tests (d) P=0.434 P=0.503N P=0.534

Incidental Tumor Tests (d) P=0.361 P=0.480N P=0.481

Cochran-Armitage Trend Test (d) P=0.382

Fisher Exact Tests P=0.485N P=0.480
Pancreatic Islets: Islet Cell Adenoma or Carcinoma

Overall Rates (a) 3/48 (6%) 1/50 (2%) 3/46 (7%)

Adjusted Rates (b) 8.0% 2.4% 8.6%

Terminal Rates (c) 1/33 (3%) 0/33 (0%) 3/35 (9%)

Life Table Tests (d) P=0.552N P=0.313N P=0.621N

Incidental Tumor Tests (d) P=0.535 P=0.279N P=0.612

Cochran-Armitage Trend Test (d) P=0.577

Fisher Exact Tests P=0.293N P=0.641
Testis: Interstitial Cell Tumor

Overall Rates (a) 37/60(74%) 36/50 (72%) 33/49 (67%)

Adjusted Rates (b) 83.8% 83.7% 82.4%

Terminal Rates (c) 26/33 (79%) 26/33 (79%) 30/37 (81%)

Life Table Tests (d) P=0.079N P=0.504N P=0.090N

Incidental Tumor Tests (d) P=0.176N P=0.463N P=0.239N

Cochran-Armitage Trend Test (d) P=0.268N

Fisher Exact Tests P=0.500N P=0.307N
Tunica Vaginalis: Mesothelioma

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

Adjusted Rates (b) 6.1% 0.0% 8.1%

Terminal Rates (c) 2/33 (6%) 0/33 (0%) 3137 (8%)

Life Table Tests (d) P=0.433 P=0.238N P=0.552

Incidental Tumor Tests (d) P=0.433 P=0.238N P=0.552

Cochran-Armitage Trend Test (d) P=0.390

Figher Exact Tests P=0.248N P=0.500
All Sites: Mesothelioma

Overall Rates (a) 3/50 (6%) 2/50 (4%) 4/50 (8%)

Adjusted Rates (b) 9.1% 5.9% 10.8%

Terminal Rates (¢) 3/33 (9%) 1/33 (3%) 4/37(11%)

Life Table Tests (d) P=0.473 P=0.500N P=0.563

Incidental Tumor Tests (d) P=0.458 P=0.492N P=0.563

Cochran-Armitage Trend Test (d) P=0.417

Fisher Exact Tests P=0.500N P=0.500

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

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

(¢) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the controls. The life table analysis regards
tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor test
regards these legions as nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION

STUDY OF PROPYLENE

Chamber Control 5,000 ppm 10,000 ppm
Hematopoietic System: Mononuclear Cell Leukemia
Overall Rates (a) 13/49 (27%) 14/50 (28%) 16/50 (32%)
Adjusted Rates (b) 30.8% 32.2% 36.2%
Terminal Rates (c) 2/27 (1%) 8/36 (22%) 4/30 (13%)
Life Table Tests (d) P=0.394 P=0.502N P=0.437
Incidental Tumor Tests (d) P=0.248 P=0.325 P=0.261
Cochran-Armitage Trend Test (d) P=0.312
Fisher Exact Tests P=0.526 P=0.353
Pituitary: Adenoma
Overall Rates (a) 18/44 (41%) 27/47 (57%) 21/48 (44%)
Adjusted Rates (b) 50.5% 66.9% 56.7%
Terminal Rates (¢) 10/26 (38%) 21/34(62%) 14/29 (48%)
Life Table Tests (d) P=0.464N P=0.270 P=0.494
Incidental Tumor Tests (d) P=0.455N P=0.077 P=0.477
Cochran-Armitage Trend Test (d) P=0.450N
Fisher Exact Tests P=0.086 P=0.475
Pituitary: Adenoma or Carcinoma
Overall Rates (a) 19/44 (43%) 29/47 (62%) 21/48 (44%)
Adjusted Rates (b) 53.6% 72.0% 56.7%
Terminal Rates (c) 11/26 (42%) 23/34 (68%) 14/29 (48%)
Life Table Tests (d) P=0.529N P=0.233 P=0.572
Incidental Tumor Tests (d) P=0.637TN P=0.060 P=0.564
Cochran-Armitage Trend Test (d) P=0.540N
Fisher Exact Tests P=0.059 P=0.562
Adrenal: Cortical Adenoma
Overall Rates (a) 1/47 (2%) 0/46 (0%) 3/47 (6%)
Adjusted Rates (b) 3.0% 0.0% 9.1%
Terminal Rates (c) 0/27 (0%) 0/36 (0%) 2/30 (7%)
Life Table Tests (d) P=0.196 P=0.483N P=0.347
Incidental Tumor Tests (d) P=0.204 P=0,923N P=0.324
Cochran-Armitage Trend Test (d) P=0.177
Fisher Exact Tests P=0.505N P=0.308
Adrenal: Pheochromocytoma
Overall Rates (a) 1/47 (2%) 3/46 (7%) 1/47 (2%)
Adjusted Rates (b) 3.7% 8.3% 2.9%
Terminal Rates (¢) 1/27 (4%) 3/36 (8%) 0/30 (0%)
Life Table Tests (d) P=0.576N P=0.412 P=0.735N
Incidental Tumor Tests (d) P=0.581N P=0412 P=0.749N
Cochran-Armitage Trend Test (d) P=0.609
Fisher Exact Tests P=0.300 P=0.753
Thyroid: C-Cell Adenoma
Overall Rates (a) 5/39 (13%) 2/47 (4%) 0/47 (0%)
Adjusted Rates (b) 15.6% 5.6% 0.0%
Terminal Rates (c) 2127 (71%) 2/36 (6%) 0/29 (0%)
Life Table Tests (d) P=0.013N P=0.141N P=0.031N
Incidental Tumor Tests (d) P=0.008N P=0.239N P=0.018N
Cochran-Armitage Trend Test (d) P=0.009N
Fisher Exact Tests P=0.147TN P=0.017N
Thyroid: C-Cell Adenoma or Carcinoma
Overall Rates (a) 6/39 (16%) 2/47T (4%) 2/47 (4%)
Adjusted Rates (b) 19.0% 5.6% 6.9%
Terminal Rates (¢) 3/27(11%) 2/36 (6%) 2/29 (T%)
Life Table Tests (d) P=0.064N P=0.07TN P=0.120N
Incidental Tumor Tests (d) P=0.048N P=0.135N P=0.088N
Cochran-Armitage Trend Test (d) P=0.046N
Fisher Exact Tests P=0.081N P=0.081N
111 Propylene, NTP TR 272



TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,000 ppm 10,000 ppm

Mammary Gland: Fibroadenoma

Overall Rates (a) 9/49 (18%) 11/50 (22%) 6/50 (12%)

Adjusted Rates (b) 25.9% 28.3% 17.5%

Terminal Rates (c) 3/27(11%) 9/36 (26%) 4/30 (13%)

Life Table Tests (d) P=0.199N P=0.587TN P=0.238N

Incidental Tumor Tests (d) P=0.222N P=0.388 P=0.244N

Cochran-Armitage Trend Test (d) P=0.239N

Fisher Exact Tests P=0.421 P=0.274N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 3/46 (1%) 4/47 (9%) 4/49 (8%)

Adjusted Rates (b) 11.1% 11.1% 13.3%

Terminal Rates (c) 3/27(11%) 4/36(11%) 4/30 (13%)

Life Table Tests (d) P=0.476 P=0.656 P=0.559

Incidental Tumor Tests (d) P=0.476 P=0.656 P=0.559

Cochran-Armitage Trend Test (d) P=0.459

Figsher Exact Tests P=0.512 P=0.536
Uterus: Endometrial Stromal Polyp or Sarcoma

Overall Rates (a) 5/46 (11%) 4/47 (9%) 6/49 (12%)

Adjusted Rates (b) 16.8% 11.1% 17.6%

Terminal Rates (c) 4/27 (15%) 4/36 (11%) 4/30(13%)

Life Table Tests (d) P=0.492 P=0.341N P=0.564

Incidental Tumor Tests (d) P=0.480 P=0.333N P=0.539

Cochran-Armitage Trend Test (d) P=0.476

Fisher Exact Tests P=0.486N P=0.545

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the controls. The life table analysis regards
tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor test
regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION

STUDY OF PROPYLENE

Chamber Control 5,000 ppm 10,000 ppm
Lung: Alveolar/Bronchiolar Adenoma
Overall Rates (a) 7/50 (14%) 3/49 (6%) 3/50 (6%)
Adjusted Rates (b) 15.9% 7.1% 77%
Terminal Rates (c) 7/44 (16%) 3/42 (1%) 3/39 (8%)
Life Table Tests (d) P=0.143N P=0.177TN P=0.210N
Incidental Tumor Tests (d) P=0.143N P=0.17TN P=0.210N
Cochran-Armitage Trend Test (d) P=0.107N
Fisher Exact Tests P=0.167N P=0.159N
Lung: Alveolar/Bronchiolar Carcinoma
Overall Rates (a) 9/50 (18%) 1/49 (2%) 4/50 (8%)
Adjusted Rates (b) 19.9% 2.4% 10.3%
Terminal Rates (c) 8/44 (18%) 1/42 (2%) 4/39 (10%)
Life Table Tests (d) P=0.086N P=0.012N P=0.167N
Incidental Tumor Tests (d) P=0.068N P=0.009N P=0.128N
Cochran-Armitage Trend Test (d) P=0.062N
Fisher Exact Tests P=0.009N P=0.117N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates (a) 16/50 (32%) 4/49 (8%) /50 (14%)
Adjusted Rates (b) 35.4% 9.5% 17.9%
Terminal Rates (c) 15/44 (34%) 4/42 (10%) 7/39 (18%)
Life Table Tests (d) P=0.025N P=0.004N P=0.055N
Incidental Tumor Tests (d) P=0.020N P=0.003N P=0.041N
Cochran-Armitage Trend Test (d) P=0.014N
Fisher Exact Tests P=0.003N P=0.028N
Hematopoietic System: Malignant Lymphoma, Histiocytic Type
Overall Rates (a) 4/50 (8%) 6/49 (12%) 6/50 (12%)
Adjusted Rates (b) 8.9% 13.9% 13.5%
Terminal Rates (c) 3/44 (1%) 5/42 (12%) 2/39 (5%)
Life Table Tests (d) P=0.259 P=0.348 P=0.318
Incidental Tumor Tests (d) P=0.393 P=0.430 P=0.508
Cochran-Armitage Trend Test (d) P=0.314
Fisher Exact Tests P=0.357 P=0.370
Hematopoietic System: Lymphoma, All Malignant
Overall Rates (a) 5/50 (10%) /49 (14%) 7/50 (14%)
Adjusted Rates (b) 11.1% 15.6% 15.5%
Terminal Rates (¢c) 4/44 (9%) 5/42 (12%) 2/39 (5%)
Life Table Tests (d) P=0.271 P=0.357 P=0.325
Incidental Tumor Tests (d) P=0.482 P=0.474 P=0.555
Cochran-Armitage Trend Test (d) P=0.326
Fisher Exact Tests P=0.365 P=0.380
Liver: Adenoma
Overall Rates(a) 5/50(10%) 0/49 (0%) 3/49 (6%)
Adjusted Rates (b) 11.4% 0.0% 7.7%
Terminal Rates (¢) 5/44 (11%) 0/42 (0%) 3/39 (8%)
Life Table Tests (d) P=0.299N P=0.038N P=0.424N
Incidental Tumor Tests (d) P=0.299N P=0.038N P=0.424N
Cochran-Armitage Trend Test (d) P=0.260N
Fisher Exact Tests P=0.030N P=0.369N
Liver: Carcinoma
Overall Rates (2) 9/50 (18%) 11/49 (22%) 12/49 (24%)
Adjusted Rates (b) 19.9% 24.8% 28.1%
Terminal Rates (¢) 8/44 (18%) 9/42 (21%) 9/39 (23%)
Life Table Tests (d) P=0.192 P=0.365 P=0.229
Incidental Tumor Tests (d) P=0.324 P=0.397 P=0.369
Cochran-Armitage Trend Test (d) P=0.254
Fisher Exact Tests P=0.382 P=0.294
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,000 ppm 10,000 ppm
Liver: Adenoma or Carcinoma

. Overall Rates(a) 14/50 (28%) 11/49 (22%) 14/49 (29%)
Adjusted Rates (b) 31.0% 24.8% 32.9%
Terminal Rates (¢) 13/44 (30%) 9/42 (21%) 11/39 (28%)
Life Table Tests (d) P=0.417 P=0.370N P=0.453
Incidental Tumor Tests (d) P=0.512N P=0.339N P=0.567TN
Cochran-Armitage Trend Test (d) P=0.522
Fisher Exact Tests P=0.343N P=0.563

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the control incidence are the P values associated with the trend test. Beneath the dosed group incidence are the
P values corresponding to pairwise comparisons between that dosed group and the controls. The life table analysis regards
tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The incidental tumor test
regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact test compare directly the overall incidence rates.
A negative trend or lower incidence in a dosed group is indicated by (N).
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE

Chamber Control 5,000 ppm 10,000 ppm
Lung: Alveolar/Bronchiolar Adenoma
Overall Rates (a) 6/50 (12%) 4/49 (8%) 6/50 (12%)
Adjusted Rates (b) 17.1% 12.1% 16.4%
Terminal Rates (¢c) 5/33 (156%) 4/33(12%) 5/35 (14%)
Life Table Tests (d) P=0.526N P=0.367N P=0.581N
Incidental Tumor Tests (d) P=0.516N P=0.343N P=0.670N
Cochran-Armitage Trend Test (d) P=0.564
Fisher Exact Tests P=0.383N P=0.620
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates () 6/50 (12%) 4/49 (8%) 7/50 (14%)
Adjusted Rates (b) 17.1% 12.1% 18.6%
Terminal Rates (¢) 5/33 (16%) 4/33 (12%) 5/35(14%)
Life Table Tests (d) P=0.481 P=0.367N P=0.547
Incidental Tumor Tests (d) P=0.498 P=0.343N P=0.567
Cochran-Armitage Trend Test (d) P=0.438
Fisher Exact Tests P=0.383N P=0.500
Hematopoietic System: Malignant Lymphoma, Lymphocytic Type
Overall Rates (a) 4/50 (8%) 3/49 (6%) 6/50 (12%)
Adjusted Rates (b) 12.1% 6.8% 14.4%
Terminal Rates (c) 4/33 (12%) 0/33 (0%) 2/35 (6%)
Life Table Tests (d) P=0.330 P=0.496N P=0.406
Incidental Tumor Tests (d) P=0.297 P=0.483N P=0.386
Cochran-Armitage Trend Test (d) P=0.298
Figsher Exact Tests P=0.512N P=0.370
Hematopoietic System: Malignant Lymphoma, Histiocytic Type
Overall Rates (a) 11/50 (22%) 10/49 (20%) 15/50 (30%)
Adjusted Rates (b) 29.2% 28.0% 37.6%
Terminal Rates (¢) /33 (21%) 8/33 (24%) 11/35(31%)
Life Table Tests (d) P=0.259 P=0.507N P=0.309
Incidental Tumor Tests (d) P=0.235 P=0.520N P=0.298
Cochran-Armitage Trend Test (d) P=0.207
Fisher Exact Tests P=0.521N P=0.247
Hematopoietic System: Lymphoma, All Malignant
Overall Rates (a) 16/50 (32%) 14/49 (29%) 23/50 (46%)
Adjusted Rates (b) 42.8% 34.6% 51.6%
Terminal Rates (c) 12/33 (36%) 8/33 (24%) 14/35 (40%)
Life Table Tests (d) P=0.145 P=0.424N P=0.178
Incidental Tumor Tests (d) P=0.104 P=0.404N P=0.134
Cochran-Armitage Trend Test (d) P=0.087
Fisher Exact Tests P=0.440N P=0.109
Circulatory System: Hemangiosarcoma
Overall Rates (a) 0/50 (0%) 0/49 (0%) 3/50 (6%)
Adjusted Rates (b) 0.0% 0.0% 8.6%
Terminal Rates (c) 0/33 (0%) 0/33 (0%) 3/35 (9%)
Life Table Tests (d) P=0.041 (e) P=0.131
Incidental Tumor Tests (d) P=0.041 (e) P=0.131
Cochran-Armitage Trend Test (d) P=0.038
Fisher Exact Tests (o) P=0.121
Circulatory System: Hemangioma or Hemangiosarcoma
Overall Rates (a) 0/50 (0%) 1/49 (2%) 4/50 (8%)
Adjusted Rates (b) 0.0% 2.7% 11.4%
Terminal Rates (c) 0/33 (0%) 0/33 (0%) 4/36(11%)
Life Table Tests (d) P=0.030 P=0.500 P=0.070
Incidental Tumor Tests (d) P=0.024 P=0.500 P=0.070
Cochran-Armitage Trend Test (d) P=0.026
Fisher Exact Tests P=0.495 P=0.059
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TABLE E4, ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,000 ppm 10,000 ppm
Liver: Carcinoma
Overall Rates (a) 2/50(4%) 3/49 (6%) 5/49 (10%)
Adjusted Rates (b) 5.3% 9.1% 14.3%
Terminal Rates (c) 1/33 (3% 3/33(9%) 5/35 (14%)
Life Table Tests (d) P=0.178 P=0.502 P=0.241
Incidental Tumor Tests (d) P=0.199 P=0.536 P=0.278
Cochran-Armitage Trend Test (d) P=0.152
Fisher Exact Tests P=0.490 P=0.210
Pituitary: Chromophobe Adenoma
Overall Rates (a) 11/41(27%) 9/44 (20%) . 9/44 (20%)
Adjusted Rates (b) 33.3% 27.0% 26.8%
Terminal Rates (¢) 10/32 (31%) 8/32(25%) 8/32 (25%}
Life Table Tests (d) P=0.342N P=0.400N P=0.392N
Incidental Tumor Tests (d) P=0.347N P=0.399N P=0.385N
Cochran-Armitage Trend Test (d) P=0.286N
Fisher Exact Tests P=0.331N P=0.331N
Pituitary: Adenoma
Overall Rates(a) 13/41 (32%) 11/44 (25%) 10/44 (23%)
Adjusted Rates (b) 39.3% 33.1% 29.9%
Terminal Rates (c) 12/32 (38%) 10/32 (31%) 9/32 (28%)
Life Table Tests (d) P=0.262N P=0.405N P=0.304N
Incidental Tumor Tests (d) P=0.266N P=0.403N P=0.298N
Cochran-Armitage Trend Test (d) P=0.209N
Fisher Exact Tests P=0.328N P=0.246N
Pituitary: Chromophobe Carcinoma
Overall Rates (a) 0/41 (0%) 4/44 (9%) 3/44 (7%)
Adjusted Rates (b) 0.0% 11.8% 8.4%
Terminal Rates (c) 0/32(0%) 3/32 (9%) 2/32 (6%)
Life Table Tests (d) P=0.123 P=0.064 P=0.124
Incidental Tumor Tests (d) P=0.093 P=0.064 P=0.099
Cochran-Armitage Trend Test (d) P=0.131
Fisher Exact Tests P=0.067 P=0.134
Pituitary: Chromophobe Adenoma or Carcinoma
Overall Rates (a) 11/41(27%) 13/44 (30%) 12/44 (27%)
Adjusted Rates (b) 33.3% 37.9% 34.5%
Terminal Rates (c) 10/32 (31%) 11/32 (34%) 10/32(31%)
Life Table Tests (d) P=0.461 P=0.404 P=0.508
Incidental Tumor Tests (d) P=0.427 P=0.405 P=0.493
Cochran-Armitage Trend Test (d) P=0.533
Fisher Exact Tests P=0.486 P=0.579
Pituitary: Adenoma or Carcinoma
Overall Rates (a) 13/41 (32%) 15/44 (34%) 13/44 (30%)
Adjusted Rates (b) 39.3% 43.8% 37.6%
Terminal Rates (¢) 12/32 (38%) 13/32 (41%) 11/32 (34%)
Life Table Tests (d) P=0.538N P=0.407 P=0.586N
Incidental Tumor Tests (d) P=0.524 P=0.408 P=0.588
Cochran-Armitage Trend Test (d) P=0.458N
Fisher Exact Tests P=0.499 P=0.507N
Thyroid: Follicular Cell Adenoma
Overall Ratea (a) 4/45 (9%) 2/48 (4%) 5/47 (11%)
Adjusted Rates (b) 12.9% 6.1% 14.7%
Terminal Rates (¢) 4/31 (13%) 2/33 (6%) 5/34 (15%)
Life Table Tests (d) P=0478 P=0.307N P=0,559
Incidental Tumor Tasts (d) P=0.475 P=0.307N P=0,559
Cochran-Armitage Trend Test (d) P=0.447
Fisher Exact Tests P=0,308N P=0.528
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE (Continued)

Chamber Control 5,000 ppm 10,000 ppm

Thyroid: Follicular Cell Adenoma or Carcinoma

Overall Rates (a) 4/45 (9%) 3/48 (6%) 5/47 (11%)

Adjusted Rates (b) 12.9% 9.1% 14.7%

Terminal Rates (¢) 4/31 (13%) 3/33 (9%) 5/34 (15%)

Life Table Tests (d) P=0.480 P=0.465N P=0.559

Incidental Tumor Tests (d) P=0.480 P=0.465N P=0.559

Cochran-Armitage Trend Test (d) P=0.451

Fisher Exact Tests P=0.464N P=0.528
Mammary Gland: Adenocarcinoma

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

Adjusted Rates (b) 5.8% 8.7% 0.0%

Terminal Rates (¢) 1/33 (3%) 2/33 (6%) 0/35 (0%)

Life Table Tests (d) P=0.190N P=0.495 P=0.224N

Incidental Tumor Tests (d) P=0.164N P=0.424 P=0.202N

Cochran-Armitage Trend Test (d) P=0.202N

Fisher Exact Tests P=0.490 P=0.247N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 0/47 (0%) 0/47 (0%) 3/48 (6%)

Adjusted Rates (b) 0.0% 0.0% 8.6%

Terminal Rates (c) 0/31 (0%) 0/33 (0%) 3/35 (9%)

Life Table Tests (d) P=0.044 (e) P=0.143

Incidental Tumor Tests (d) P=0.044 (e) P=0.143

Cochran-Armitage Trend Test (d) P=0.038

Fisher Exact Tests (e) P=0.125

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

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

(¢) Observed tumor incidence at terminal kill

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

A negative trend or lower incidence in a dosed group is indicated by (N).

(e) No P value is presented because no tumors were observed in the 5,000-ppm and control groups.
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APPENDIX F

HISTORICAL INCIDENCE OF TUMORS
IN F344/N RATS AND B6C3F; MICE
RECEIVING NO TREATMENT
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TABLE F1. HISTORICAL INCIDENCE OF THYROID GLAND C-CELL TUMORS IN FEMALE F344/N RATS
RECEIVING NO TREATMENT (a)

Incidence in Controls
Adenoma Carcinoma Adenoma or
Study Carcinoma

Historical Incidence at Battelle Northwest Laboratories

Propylene Oxide 1/45 1/45 2/45
Propylene 5/39 1/39 6/39
TOTAL 6/84(7.1%) 2/84 (2.4%) 8/84 (3.5%)

Overall Historical Incidence

TOTAL 119/2,317 (5.1%) 81/2,317 (3.5%) 197/2,317 (8.5%)
SD (b) 4.34% 2.99% 4.74%
Range (¢)

High 8/52 6/48 9/50

Low 0/86 0/52 0/50

(a) Data as of March 16, 1983, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.

TABLE F2. HISTORICAL INCIDENCE OF CIRCULATORY SYSTEM TUMORS IN FEMALE B6C3F,
MICE RECEIVING NO TREATMENT (a)

Incidence in Controls
Hemangioma Hemangiosarcoma Hemangioma or
Study Hemangiosarcoma

Historical Incidence at Battelle Northwest Laboratories

Propylene Oxide 1/50 0/50 1/50
Propylene 0/50 0/50 0/50
TOTAL 1/100 (1.0%) 0/100 (0.0%) 1/100 (1.0%)

Overall Historical Incidence

TOTAL (b) 39/2,537 (1.5%) (b) 51/2,537 (2.0%) (b)90/2,537 (3.5%)

SD (¢) 1.87% 2.37% 2.61%
Range (d)

High 3/47 4/50 5/49

Low 0/51 0/50 0/50

(a) Data as of March 16, 1983, for studies of at least 104 weeks
(b) Total includes three angiomas and eight angiosarcomas.

(¢) Standard deviation

(d) Range and SD are presented for groups of 35 or more animals.
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TABLE F3. HISTORICAL INCIDENCE OF UTERINE ENDOMETRIAL STROMAL TUMORS IN
FEMALE B6C3F; MICE RECEIVING NO TREATMENT (a)

Incidence in Controls
Polyp Sarcoma Polyp or
Study Sarcoma

Historical Incidence at Battelle Northwest Laboratories

Propylene Oxide 2/48 0/48 2/48
Propylene 0/47 0/47 0/47
TOTAL 2/95(2.1%) 0/95 (0.0%) 2/95(2.1%)

Overall Historical Incidence

TOTAL 22/2,411 (0.9%) 8/2,411(0.3%) 29/2,411 (1.2%)

SD(b) 1.47% 0.98% 1.84%
Range (¢)

High 3/50 2/47 3/47

Low 0/51 0/51 0/51

(a) Data as of March 16, 1983, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.

TABLE F4. HISTORICAL INCIDENCE OF LUNG ALVEOLAR/BRONCHIOLAR TUMORS IN MALE
B6C3F, MICE RECEIVING NO TREATMENT (a)

Incidence in Controls
Adenoma Carcinoma Adenomaor
Study Carcinoma

Historical Incidence at Battelle Northwest Laboratories

Propylene Oxide 14/50 2/50 15/50
Propylene 7/50 9/50 16/50
TOTAL 21/100 (21.0%) 11/100(11.0%) 31/100(31.0%)

Overall Historical Incidence

TOTAL 286/2,380(12.0%) 119/2,380(5.0%) 397/2,380(16.7%)

SD (b) 6.69% 4.42% 8.34%
Range (¢)

High 14/50 (d)9/50 17/50

Low 0/47 0/52 1/49

(a) Data as of March 16, 1983, for studies of at least 104 weeks
(b) Standard deviation

(c) Range and SD are presented for groups of 35 or more animals.
(d) Second highest incidence: 8/48 (16.6%)
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APPENDIX G

CHEMICAL CHARACTERIZATION OF

PROPYLENE
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APPENDIX G. CHEMICAL CHARACTERIZATION

I. Identity and Purity Determinations of Lot No. Y-458 Performed by the Analytical
Chemistry Laboratory

A. Gas Chromatography
1. Batch 02:

Instrument: Varian Aerograph, Series 1400
Detector: Thermal conductivity

Detector temperature: 150°C

Inlet temperature: 30° C (heater off)

a. System 1:

Column: Chromosorb 102, 100/120, 1.83 m X 3.2 mm, stainless steel
Sample injected: 1 ml using a gas syringe

(1)Runl
Column temperature: 30°C, isothermal

Results: A major peak preceded by three impurities, the combined area of which is less
than 0.11% that of the major peak

Retention Time Area
Retention Relative (percent of
Peak Time (min to Masajor Peak major peak)
1 0.5 0.08 0.007
2 1.5 0.25 0.009
3 2.0 0.34 0.091
4 ‘5.9 1.00 100
(2)Run 2

Column temperature: 75°C, isothermal

Results: A major peak and two impurities with a combined area of less than 0.11%

that of the major peak
Retention Time Area
Retention Relative (percent of
Peak Time (min) to Major Peak major peak)
1 1.00 0.433 0.009
2 1.26 0.541 0.100
3 231 1.000 100
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APPENDIX G. CHEMICAL CHARACTERIZATION

(3)Run3
Column temperature program: 30°-120°C, at 15° C/min

Results: A major peak and four impurities whose combined area is less than 0.31%

that of the major peak
Retention Time Area
Retention Relative (percent of
Peak _ Time (min) to Major Peak major peak)
1 0.5 0.14 0.004
2 1.6 0.41 0.008
3 2.5 0.69 0.086
4 3.6 1.00 100
5 10.3 2.86 0.21

b. System 2:

Column: Carbosieve B, 60/80,3.05 m X 3.2 mm, stainless steel
Column temperature: 150°C, isothermal

Results: A major peak preceded by three impurities, the combined area of which is less
than 0.11% that of the major peak

Retention Time Area
Retention Relative (percent of
Peak Time (min) to Major Peak major peak)

1 0.6 0.03 0.005

2 3.0 0.14 0.008

3 4.6 0.21 0.093

4 21.6 1.00 100
2. Batches 03 and 04:

Instrument: Varian Aerograph, Series 1400

Detector: Thermal conductivity

Detector temperature: 170°C

Inlet temperature: 84°C

Column: Chromosorb 102, 100/120,1.83 m X 3.2 mm, stainless steel
Sample injected: 1 ml using a gas syringe

Column temperature: 50°C, isotherma

Results: A major

l;g:receded by two im})urities for both batches, the combined area of
which is less than 0.12% of the major peak

or both
Batch 03
Retention Time Area
Retention Relative (percent of
Peak Time (min) Major Peak major peak)
1 1.2 0.23 0.011
2 1.8 0.30 0.11
3 5.3 1.00 100
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APPENDIX G. CHEMICAL CHARACTERIZATION

Batch 04
Retention Time Area
Retention Relative (percent of
Peak Time (min) to Major Peak major peak)
1 1.2 0.29 0.007
2 1.6 0.39 0.091
3 4.1 1.00 100
3. Batch 05:

Instrument: Varian 2400

Detector: Flame ionization

Detector temperature;: 150°C

Inlet temperature: 30°C

Column: Chromosorb 102, 100/120, 1.83 m X 3.2 mm, stainless steel
Column temperature: 50°C, isothermal

Carrier gas: Nitrogen

Carrier flow rate: 20 ml/min

Sample injected: 1 ml using a gas syringe

Results: A major peak preceded by three impurities, the combined area of which is 0.1%
that of the major peak. The data presented are for one of the five cylinders analyzed and are

typical of the other four.
Retention Time Area
Retention Relative (percent of

Peak Time (min) to Major Peak major peak)

1 0.6 0.11 0.01

2 1.6 0.30 0.01

3 2.1 0.39 0.08

4 5.4 1.00 100

B. Infrared Spectroscopy: The infrared spectra of batches 02, 03, 04, and 05 of lot no. Y-458
were all determined under the following conditions:

Instrument: Beckman IR-12
Cell: 10 cm gas cell with sodium chloride windows

Results: The spectra of each batch of Y-458 were identical with a literature spectrum (Sadtler
Standard Spectra; Pierson et al., 1956). See Figure 5.
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APPENDIX G. CHEMICAL CHARACTERIZATION

II. Test Chemical Purity Determinations at the Testing Laboratory

A. Purity determination: Gas chromatographic analysis of the chemical was performed on a
HP 5830A or HP 5840A using the following conditions:

Column: Porapak QS 80/100,2.35m X 2 mm ID, glass
Column temperature: 50° C, isothermal

Injector temperature: 100°C

Detector: Flame ionization

Detector temperature: 250°C

The percent purity (percentage of total peak area contributed by propylene) for each analysis is
summarized below:

Lot Date Analyzed Percent Purity
Y-458 10/18/79 98.97
6/13/80 98.95
B644 6/13/80 99.20
9/23/80 99.47
11/21/80 99.16
B887 2/27/81 - 99.65
5/20/81 99.38
7/14/81 99.58
10/23/81 99.69

B. Identity Determination: The infrared absorption spectra were obtained on the gas in a
10-cm-path gas cell with sodium chloride windows by a Beckman Acculab 8. All spectra were
consistent with those provided by the analytical chemistry laboratory.

909 7%onclusion: These studies showed that the purity of the propylene ranged from 98.6% to
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APPENDIX H. GENERATION AND MONITORING

I. Atmospheric Generation System: The generation system used to deliver propylene gas to each
exposure chamber is depicted in Figure 6. Propylene was supplied in a 28-gallon gas cylinder located
in the animal exposure room. The natural bottle pressure (about 147 psi at room temperature) was
reduced to an operating pressure of 54 psi by a Union Carbide single-stage regulator. A nitrogen
purge tee and check valve preceded this regulator to allow clearing of the entire gas distribution sys-
tem for system maintenance or exchange of gas bottles.

The propylene was piped to a polyethylene vapor hood containing safety devices, comprising a flow-
limiting valve, two emergency shut-off valves, a pop-off valve, and a pressure gauge. Since the ex-
posure chambers were being operated with concentrations of propylene close to the lower explosive
limit (LEL) of the gas (25% and 50% of the LEL), these safety devices were incorporated in the hood
(vented to the room exhaust) to minimize the hazard to animals and personnel in the event of a leak.
The gas was then piped to a second hood containing four double-pattern metering valves. Since the
upstream pressure to these valves was well regulated, these valves provided stable control of the gas
flow rate and ultimately of the concentration in the chambers. To provide the proper chamber concen-
tration, the valves were set and periodically checked, by matching the calculated with the actual flow
measured by a bubble meter. From the double-pattern metering valves, the gas was piped to each ex-
posure chamber. A shut-off valve at the entrance to the chamber permitted easy, rapid termination of
gas flow. All materials in the gas distribution system were stainless steel, Teflon®, viton, or brass.
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APPENDIX H. GENERATION AND MONITORING

II. Vapor Concentration Uniformity in the Chamber: Uniformity of vapor concentration in the
exposure chambers was measured periodically throughout the study. The vapor concentration was
measured with a portable photoionization detector at 12 positions (2 positions, one at the front (F) and
1 at the back (B), for each of the six animal cage units per chamber). The sample point was just above
and about 10 ¢cm in from the front or back center of each cage unit (Figure 7). The data, normalized to
the average concentration at all 12 sample positions for each chamber, are presented in Table H1.

9B 1F
2F
CAGE1
CAGE 2
3F
4F
./ CAGE3
CAGE4

5F

F
/ 6 CAGES5
CAGES \

\\I_/

FIGURE 7. SCHEMATIC FRONT VIEW OF CHAMBER SHOWING
APPROXIMATE SAMPLE SITES
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TABLE H1l. PROPYLENE VAPOR CONCENTRATION UNIFORMITY TEST (a)

Sample 10,000 ppm 5,000 ppm 10,000 ppm 5,000 ppm
Location Rats Rats Mice Mice

Sample Date: 10/29/79

iF 107 102 103 103
1B (b) h) ) a7
2F 108 110 106 109
2B (b) 100 (b) 97
3F 90 102 106 100
3B 103 77 94 100
4F 95 106 103 106
4B 102 102 94 91
5F 95 95 103 106
§B 107 90 96 88
6F 93 105 106 109
6B 100 112 89 91

Mean % Standard 100t 6 100 £ 10 100t 6 1007

Deviation

Sample Date: 3/06/80
iF 94 100 97 97
1B 105 108 98 95
2F 96 100 98 98
2B 111 106 98 106
3F 92 94 99 97
3B 98 29 99 103
4F 93 98 100 93
4B 100 98 101 105
5F 93 97 104 100
5B 100 97 98 100
6F 111 101 103 100
6B 107 101 104 106

Mean * Standard 100+ 7 100 £ 4 100 £ 3 100 £ 4

Deviation

Sample Date: 9/23/80

1F 100 103 100 97
1B 97 100 100 103
2F 101 99 102 99
2B 103 102 100 103
3F 100 100 101 100
3B 100 99 97 100
4F 100 97 101 99
4B 100 102 100 100
5F 100 98 101 98
5B 99 100 97 100
6F 100 96 100 101
6B 100 103 100 29
Mean * Standard 100+ 6 100 £ 10 100t 6 1007
Deviation
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TABLE Hl. PROPYLENE VAPOR CONCENTRATION UNIFORMITY TEST (Continued)

Sample 10,000 ppm 5,000 ppm 10,000 ppm 5,000 ppm
Location Rats Rats Mice Mice

Sample Date: 1/29/81

1F 94 96 98 96
1B 103 100 100 93
2F 91 100 103 103
2B 100 100 105 100
3F 94 96 103 100
3B 105 100 100 100
4F 97 100 98 100
4B 105 107 100 100
5F 100 96 98 100
5B 105 103 98 106
6F 97 103 98 100
6B 108 100 100 103
Mean t Standard 100+5 100+ 3 100+3 100 + 3
Deviation

(a) Percent of target concentration. Data normalized to the average concentration at all positions in each chamber.
(b) Data not taken
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III. Chamber Concentration Monitoring System: Propylene concentrations in the exposure
chambers, control chambers, and exposure room were automatically monitored approximately 10
times during each exposure day with a Hewlett-Packard 5840A gas chromatograph equipped with a
flame ionization detector. A 50-cm X 4-mm ID glass column packed with Porapak QS 80/100 mesh
held at 80° C was used. The calibration of the gas chromatograph was checked every 2 weeks using a
“bag” standard prepared by the testing facility (10/79-3/81) or daily with an online standard (3/81-
10/81).

During exposures, samples from each sampling location were continuously drawn by vacuum through
stainless steel sample lines to near the input of an automatic multiplexed 8-port sample valve. The
constant flow assured fresh samples at the 8-port valve.

Weekly mean concentrations are graphically presented in Figures 8-11, and monthly average
chamber concentrations, in Table H2.

TABLE H2., ANALYSIS OF CHAMBER AIR FOR CONCENTRATIONS OF PROPYLENE IN THE
TWO-YEAR INHALATION STUDIES

Rats Mice
Date 5,000 ppm 10,000 ppm 5,000 ppm 10,000 ppm
11779 5,010 9,790 5,024 9,817
12/79 5,007 10,037 5,150 10,001
1/80 4,982 10,001 5,127 9,983
2/80 4,701 9,964 4,842 9,863
3/80 4,951 9,962 4,894 9,917
4/80 5,012 9,721 4,881 9,732
5/80 4,871 9,656 4,901 9,935
6/80 4,953 9,832 4,993 9,822
7/80 4,967 9,879 4,996 10,087
8/80 4,963 9,853 4,893 9,828
9/80 5,010 10,099 5,131 10,152
10/80 4,867 9,830 5,075 9,888
11/80 5,064 9,845 5,055 9,930
12/80 5,153 10,126 5,131 9,826
1/81 4,963 9,918 5,039 9,738
2/81 4,973 9,939 5,043 10,041
3/81 5,080 10,009 4,998 10,048
4/81 4,972 9,708 4,964 9,955
5/81 4,965 9,792 4,953 9,860
6/81 5,088 10,085 5,089 10,174
7/81 5,056 10,048 5,083 10,083
8/81 5,052 9,955 5,043 9,993
9/81 5,012 9,940 4913 10,092
10/81 5,070 9,931 4,915 9,953
Mean (ppm) 4,989 9,913 5,006 9,947
Standard deviation 89.8 126.2 91.2 123.1
Coefficient of
variation (percent) 1.83 2.58 1.86 2.51
Range (ppm) 4,701 - 5,153 9,656 - 10,126 4,842.5,150 9,732-10,174
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APPENDIX I. SENTINEL ANIMAL PROGRAM

I. Methods

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in
optimally clean facilities to eliminate potential pathogens that may affect test results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored
via viral serology on sera from extra (sentinel) animals in the test rooms. These animals are
untreated, and these animals and the test animals are both subject to identical environmental
conditions. The sentinel animals come from the same production source and weanling groups as the
animals used for the studies of chemical compounds.

Fifteen BEBC3F; mice of both sexes and 15 F344/N rats of both sexes are selected at the time of
randomization and allocation of the animals to the various study groups. Five animals of each
designated sentinel group are killed at 6, 12, and 18 months on study. Data from animals surviving
24 months are collected from 5/50 randomly selected control animals of each sex and species. The
blood from each animal is collected and clotted, and the serum is separated. The serum is cooled on
ice and shipped to Microbiological Associates’ Comprehensive Animal Diagnostic Service for
determination of the viral antibody titers. The following tests are performed:

Hemagglutination Complement
Inhibition Fixation ELISA
Mice PVM (pneumonia virus of mice) = M.Ad. (mouse adenovirus) MHYV (mouse
Reo 3 (reovirus type 3) LCM (lymphocytic hepatitis virus)
GDVII (Theiler’s choriomeningitis virus)
encephalomyelitis virus) Sendai
Poly (polyoma virus)

MVM (minute virus of mice)
Ectro (infectious ectromelia)

Rats PVM RCV (rat coronavirus)
KRV (Kilham rat virus) Sendai
H-1 (Toolan’s H-1 virus)

II. Results

Results are presented in Table I1.
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TABLE I1. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND MICE IN THE TWO-YEAR

INHALATION STUDIES OF PROPYLENE (a)

No. of Positive Serologic
Interval (months) Animals Reaction for
RATS
6 None positive
12 None positive
18 - None positive
24 7/10 Sendai
MICE
6 None positive
12 - None positive
18 1/10 PVM
24 8/10 MHV

(a) Blood samples were taken from sentinel animals at 6, 12, and 18 months after the start of dosing and from the control
animals just before they were killed; samples were sent to Microbiological Associates, Inc. (Bethesda, MD) for the Animal

Disgease Screening Program.
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APPENDIX J
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APPENDIX J. DATA AUDIT SUMMARY

The experimental data and draft NTP Technical Report on the 2-year inhalation studies of propylene
in F344/N rats and B6C3F; mice were examined for completeness, consistency, and accuracy and for
procedures consistent with Good Laboratory Practices. The 2-year studies were initiated by the
National Cancer Institute in October 1979 and were completed in October 1981, prior to NTP’s
requirement for full compliance with Good Laboratory Practices regulations that were instituted in
October 1981,. The studies were conducted by Battelle Pacific Northwest Laboratories, Richland,
Washington, under subcontract with Tracor Jitco, Inc.

The audit of these studies was performed by Argus Research Laboratories, Inc., and Clement Asso-
ciates in November 1983. The audit team included James H. Hills, Peter D. Ference, Alan M.
Hoberman, Ph.D., Ronald L. Schueler, D.V.M., Ph.D., Cindy Sunier, Carol L. Vergle (H.T.), Erika
Eckstut, and Dawn Goodman, D.V.M,, Ph.D. The full report of the audit is on file at the National
Toxicology Program, NIEHS, and is available on request. The audit included, but was not limited to,
a review of the records of the in-life portion of the studies for 10% of the animals; records of room,
chamber, and cage environment; 100% of available chemistry data except for daily exposure sum-
maries; and 10% of the daily exposure summaries and corresponding chromatograms. All individual
animal data records (IADR’s) were examined for correspondence between necropsy observations and
histopathologic findings. All wet tissue bags were counted, and 100% were reviewed for animal iden-
tification. Ten percent of the wet tissues were examined for untrimmed lesions. A complete slide/
block match for each sex of both species in the high dose and control groups was performed. Records
not available for audit included study animal receipt records, quarantine/acclimation records, and
randomization methodology records.

Study animals were identified by ear tags, but records contain frequent notations of animals with
missing tags (104/300 rats and 44/300 mice). Discrepancies relating to animal identification were
found in clinical observation, body weight, and mortality records; these discrepancies may have been
caused by missing ear tags. Daily observation records occasionally note that mice were observed free
within the exposure chamber but were identified and returned to the appropriate cages. In one
instance, mice were reported “missing” without later reference to location found. Although missing
ear tags provided the potential for animal mixups within dose groups, the raw data that were audited
gave no evidence of mixups between exposure groups. The audit did not identify other major
problems with the conduct of the study or with collection and documentation of the experimental
data. The chemistry data were adequate and support the stated conclusions in the Technical Report.

Animal identification in wet tissue bags could not be confirmed for 131/300 rats and 45/300 mice
because of missing ear tags. In one instance, the wet tissue bag was mislabeled. Bag labeled LF (low
dose female) 08 1175 should have been UF (untreated female) 08 1175. The ear tag belonged to UF
- 08, and 1175 is the histology number for UF 08. The slide/block match was good, with only two mis-
matches for rats and one for mice (2/1,884 and 1/1,695 matches, respectively). In general, there was
good correlation of gross observations at necropsy with histologic diagnoses. In rats, only one dis-
crepancy involved a target organ (lung); in mice, there were no discrepancies involving target organs.
Untrimmed lesions were found in the wet tissue of three rats and five mice, but these did not involve
target organs.

The only potentially significant problem occurring in the 2-year inhalation studies of propylene in
rats and mice was the loss of ear tags, which caused discrepancies relating to animal identification
when clinical observations, body weights, and mortality dates were recorded. Although the missing
ear tags provided the potential for animal mixups within dose groups at necropsy, there was no
evidence of animal mixups between exposure groups. Therefore, these are not believed to influence
the final interpretation of these studies. The data examined in the audit are considered adequate to
support the conclusions of the Technical Report.

Propylene, NTP TR 272 146

+U.8. GOVERNMENT PRINTING OFFICE1 9 85 431 292 21277



	TOXICOLOGY AND CARCINOGENESIS
STUDIES OF
PROPYLENE
(CAS NO. 115-07-1)
IN F344/N RATS AND B6C3F1 MICE
(INHALATION STUDIES)
	CONTENTS
	ABSTRACT
	CONTRIBUTORS
	PEER REVIEW PANEL
	SUMMARY OF PEER REVIEW COMMENTS
	I. INTRODUCTION
	II. MATERIALS AND METHODS
	PROCUREMENT AND
CHARACTERIZATION OF PROPYLENE
	GENERATION AND MEASUREMENT OF CHAMBER CONCENTRATIONS
	FOURTEEN-DAY REPEATED-EXPOSURE
STUDIES
	FOURTEEN-WEEK STUDIES
	TWO-YEAR STUDIES
	Study Design
	Source and Specifications of Te8t Animal8
	Animal Maintenance
	Clinical Examinations and Pathology
	Statistical Methods


	III.RESULTS
	RATS
	FOURTEEN-DAY REPEATED-EXPOSURE
STUDIES
	FOURTEEN-WEEK STUDIES
	TWO-YEAR STUDIES
	Body Weights and Clinical Signs
	Survival
	Pathology and Statistical Analyses of
Results


	MICE
	FOURTEEN-DAY
REPEATED-EXPOSURE STUDIES
	FOURTEEN-WEEK STUDIES
	TWO-YEAR STUDIES
	Body Weights and Clinical Signs
	Survival
	Pathology and Statistical Analyses of
Results



	IV. DISCUSSION AND CONCLUSIONS
	V. REFERENCES
	TABLES
	TABLE 1. SUMMARY OF CHAMBER CONCENTRATIONS OF PROPYLENE DURING THE TWO-YEAR INHALATION STUDIES
	TABLE 2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE INHALATION STUDIES OF PROPYLENE
	TABLE 3. SURVIVAL AND MEAN BODY WEICHTS OF RATS IN THE FOURTEEN-DAY REPEATED-EXPOSURE INHALATION STUDIES OF PROPYLENE
	TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-YEAR INHALATION STUDIES OF PROPYLENE
	TABLE 5. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE
	TABLE 6. SURVIVAL OF RATS IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE
	TABLE 7. INCIDENCES OF NASAL INFLAMMATORY CHANGES IN RATS IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE
	TABLE 8. ANALYSIS OF THYROID GLAND LESIONS IN RATS IN THE TWO-YEAR INHALATION
STUDIES OF PROPYLENE
	TABLE 9. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY REPEATED-EXPOSURE INHALATION STUDIES OF PROPYLENE
	TABLE 10. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-WEEK INHALATION STUDIES OF PROPYLENE
	TABLE 11. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE TWO-YEAR INHALATION STUDIES
OF PROPYLENE
	TABLE 12. SURVIVAL OF MICE IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE
	TABLE 13. ANALYSIS OF LUNG TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE
	TABLE 14. ANALYSIS OF LIVER TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE
	TABLE 15. ANALYSIS OF CIRCULATORY SYSTEM TUMORS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE
	TABLE 16. ANALYSIS OF ENDOMETRIAL STROMAL POLYPS OF THE UTERUS IN FEMALE MICE IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE

	FIGURES
	FIGURE 1. GROWTH CURVES FOR RATS EXPOSED TO PROPYLENE
BY INHALATION FOR TWO YEARS
	FIGURE 2. KAPLAN-MEIER SURVIVAL CURVES FOR RATS EXPOSED TO
PROPYLENE BY INHALATION FOR TWO YEARS
	FIGURE 3. GROWTH CURVES FOR MICE EXPOSED TO PROPYLENE
BY INHALATION FOR TWO YEARS
	FIGURE 4. KAPLAN-MEIER SURVIVAL CURVES FOR MICE EXPOSED TO
PROPYLENE BY INHALATION FOR TWO YEARS
	FIGURE 5. INFRARED ABSORPTION SPECTRUM OF PROPYLENE (LOT NO. Y-458)
	FIGURE 6.  BLOCK DIAGRAM OF THE PROPYLENE GAS DISTRIBUTION SYSTEM
	FIGURE 7. SCHEMATIC FRONT VIEW OF CHAMBER SHOWING APPROXIMATE SAMPLE SITES
	FIGURE 8. WEEKLY MEAN CONCENTRATION AND STANDARD DEVIATION (bars)
IN THE 5,000-ppm RAT EXPOSURE CHAMBER FOR ENTIRE 103-WEEK STUDIES
	FIGURE 9. WEEKLY MEAN CONCENTRATION AND STANDARD DEVIATION (bars)
IN THE 10,000-ppm RAT EXPOSURE CHAMBER FOR ENTIRE 103-WEEK STUDIES
	FIGURE 10. WEEKLY MEAN CONCENTRATION AND STANDARD DEVIATION (bars) IN THE 5,000-ppm MOUSE EXPOSURE CHAMBER FOR ENTIRE 103-WEEK STUDIES
	FIGURE 11. WEEKLY MEAN CONCENTRATION AND STANDARD DEVIATION (bars)
IN THE 10,000-ppm MOUSE EXPOSURE CHAMBER FOR ENTIRE 103-WEEK STUDIES

	APPENDIXES
	APPENDIX A SUMMARY OF THE INCIDENCE OF NEOPLASMS IN RATS IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

	TABLE A1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE
	TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE
	TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE
	TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

	APPENDIX B SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MICE IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

	TABLE B1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE
	TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
INHALATION STUDY OF PROPYLENE
	TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YBAR INHALATION STUDY OF PROPYLENE
	TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MlCE IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE

	APPENDIX C SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN RATS IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

	TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE
	TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

	APPENDIX D SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MICE IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

	TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE
	TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR INHALATION STUDY OF PROPYLENE

	APPENDIX E ANALYSES OF PRIMARY TUMORS IN RATS AND MICE IN THE TWO-YEAR INHALATION STUDIES OF PROPYLENE

	TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE
	TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE
	TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR INHALATION
STUDY OF PROPYLENE
	TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR INHALATION STUDY OF PROPYLENE

	APPENDIX F HISTORICAL INCIDENCE OF TUMORS IN F344/N RATS AND B6C3F1 MICE RECEIVING NO TREATMENT

	TABLE F1. HISTORICAL INCIDENCE OF THYROID GLAND C-CELL TUMORS IN FEMALE F344/N RATS
RECEIVING NO TREATMENT
	TABLE F2. HISTORICAL INCIDENCE OF CIRCULATORY SYSTEM TUMORS IN FEMALE B6C3F1
MICE RECEIVING NO TREATMENT
	TABLE F3. HISTORICAL INCIDENCE OF UTERINE ENDOMETRIAL STROMAL TUMORS IN
FEMALE B6C3F1 MICE RECEIVING NO TREATMENT
	TABLE F4. HISTORICAL INCIDENCE OF LUNG ALVEOLAR/BRONCHIOLAR TUMORS IN MALE
B6C3F1 MICE RECEIVING NO TREATMENT

	APPENDIX G CHEMICAL CHARACTERIZATION OF PROPYLENE

	APPENDIX H GENERATION AND MONITORING OF CHAMBER CONCENTRATIONS

	TABLE H1. PROPYLENE VAPOR CONCENTRATION UNIFORMITY TEST
	TABLE H2. ANALYSIS OF CHAMBER AIR FOR CONCENTRATIONS OF PROPYLENE IN THE
TWO-YEAR INHALATION STUDIES

	APPENDIX I SENTINEL ANIMAL PROGRAM

	TABLE I1. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND MICE IN THE TWO-YEAR
INHALATION STUDIES OF PROPYLENE

	APPENDIX J
DATA AUDIT SUMMARY




