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NATIONAL TOXICOLOGY PROGRAM

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

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

These studies are designed and conducted to characterize and evaluate the toxicologic potential, in-
cluding carcinogenic activity, of selected chemicals in laboratory animals (usually two species, rats and
mice). Chemicals selected for testing in the NTP Carcinogenesis Program are chosen primarily on the
bases of human exposure, level of production, and chemical structure. Selection per se is not an indicator
of a chemical’s carcinogenic potential. Negative results, in which the test animals 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 interEreted as showing a
chemically related increased incidence of malignant neoplasms, studies that exhibit a sub-
stantially 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 .Carcinogqnipity is demonstrated b)l' studies that are inter%reted as showing a
chemically related increased incidence of benign neoplasms, studies that exhibit marginal in-
creases in neoplasms of several organs/tissues, or studies that exhibit a slight increase in uncom-
mon malignant or benign neoplasms.

¢ Equivocal Evidence of Carcinogenicity is demonstrated by studies that are interpreted as
showing a chemically related marginal increase of neoplasms.

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

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

Additionally, the following concepts (as 1\})att:emed from the International Agency for Research on Cancer
Monographs) have been adopted by the NTP to give further clarification of these 1ssues:

The term chemical carcinogenesis generally means the induction by chemicals of neoglasms not
usually observed, the earlier induction by chemicals of neoplasms that are commonly observed, or
the induction by chemicals of more neoplasms than are generally found. Different mechanisms
may be involved in these situations. Etymologically, the term carcinogenesis means induction of
cancer, that is, of malignant neoplasms; however, the commonly accepted meaning is the induction
of various types of neoplasms or of a combination of malignant and benign neoplasms. In the Tech-
nical 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 Toxl.col%%z Program. The studies
described in this Technical Report have been conducted in compliance with NTP chemical health and
safety requirements and must meet or exceed all applicable Federal, state, and local health and safety
regulations. Animal care and use were in accordance with the U.S. Public Health Service Policy on
Humane Care and Use of Animals. 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 Re]lzlorts 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 ongoingl\?r Bublished studies not mentioned in this report is encouraged to
make this information known to the NTP. Comments and guesplons about the National Toxicolo
Program Technical Reports on Tox1coloeg and Carcinogenesis Studies should be directed to Dr. J E. Hult,
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 Royal Road, Springfield, VA 22161 (703-487-4650). Sinﬁ‘le
copies of this Technical Report are available without char%f (and while supplies last) from the NTP
g'?%g: Information Office, National Toxicology Program, P.O. Box 12233, Research Triangle Park, NC
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DIMETHYLVINYL CHLORIDE
CAS No. 513-37-1
(1-Chloro-2-methylpropene)
C4H,Cl Molecular weight 90.55

ABSTRACT

Toxicology and carcinogenesis studies of dimethylviny! chloride (96%-98% pure), a structural analog
of vinyl chloride monomer, a known human carcinogen, were conducted by administering dimethyl-
vinyl chloride in corn oil by gavage to groups of 50 male and 50 female F344/N rats and B6C3F; mice
at doses of 0, 100, or 200 mg/kg body weight 5 days per week for 102 or 103 weeks. The selection of
these doses was based on results of 13-week studies, which included depression of body weight at
doses of 500 mg/kg or above in rats as well as histopathologic changes in intestinal epithelium, bone
marrow, hepatocytes, and the testes at doses of 250 mg/kg and above; doses in mice were selected on
the basis of histopathologic changes in lymphopoietic cells, liver, pancreatic islets, ovary, testis, and
spleen, with changes being most prominent at doses of 500 mg/kg and above.

In the 2-year studies, body weights of rats and mice given 100 mg/kg were comparable to those of the
vehicle controls except for the last few weeks in mice when body weights were markedly lower than
those for the vehicle controls. At 200 mg/kg, the mean body weights of rats and mice were progres-
sively decreased relative to those of vehicle controls, with the significant departure from vehicle con-
trols occurring somewhat earlier in males than in females. Survival of vehicle control rats and mice
was comparable to historical values; however, survival of dosed male and female rats was signifi-
cantly lower than that of vehicle controls, with the incidence of mortality being more severe at the
high dose than at the low dose. There were no survivors in the high dose group of male rats after
week 85 or in the high dose group of female rats after week 97. Survival was significantly lower
among dosed male and female mice compared with vehicle controls. In the absence of toxicologic find-
ings that would explain the early deaths, it is assumed that the high incidence of tumors and
chemical-related toxicity contributed to the decreased survival of dosed rats and mice.

In rats, the severity and incidence of nonneoplastic lesions were minimal; these lesions included
necrosis of the duodenum and epithelial hyperplasia at the sites of tumor formation--the nasal cavity,
esophagus, and forestomach. In mice, the severity of nonneoplastic lesions was also minimal; the le-
sions included necrosis of the liver, bone marrow granulocytic hyperplasia, and inflammation of the
nasal cavity (small number, females only).

Several types of neoplastic lesions occurred with significantly increased incidences in dosed animals
as shown in the following table. Among rats, these lesions included malignant epithelial tumors of
the nasal cavity and squamous cell tumors of the oral cavity, esophagus, and forestomach in males
and females. The increased number of fibroadenomas of the mammary gland in female rats may have
been related to dimethylvinyl chloride administration. The lack of a clear dose-response relationship
for certain tumors in rats is considered to be related to the increased number of early deaths observed
in the high dose groups.
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INCIDENCES OF NEOPLASTIC LESIONS IN RATS AND MICE IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Male Female
Vehicle Low High Vehicle Low High
Control Dose Dose Control Dose Dose

RATS
Nasal cavity

Carcinoma, squamous cell carcinoma,

or adenocarcinoma 0/47 23/46 28/32 0/50 16/49 35/41

Oral cavity

Squamous cell carcinoma 0/50 5/50 2/50 0/50 2/50 1/50

Squamous cell papilloma 0/50 0/50 2/50 0/50 0/50 4/50
Esophagus

Squamous cell carcinoma 0/50 4/50 1/49 0/49 3/50 1/49

Squamous cell papilloma 0/50 2150 3/49 0/49 0/50 0/49
Forestomach

Squamous cell carcinoma 0/49 50 0/50 0/50 5/50 1/49

Squamous cell papilloma 0/49 7750 0/50 1/50 4/50 1/49
Mammary gland

Fibroadenoma 2/50 2/50 0/50 10/50 18/50 5/50
MICE (a)
Forestomach

Squamous cell carcinoma 0/48 42/47 35/44 0/50 40/47 36/43

Squamous cell papilloma 1/48 3/47 8/44 0/50 1/47 3/43
Preputial gland

Squamous cell carcinoma 1/48 3/47 16/44 - .- -
Harderian gland

Papillary adenoma 2/48 3/47 3/44 0/50 3/147 5/43
Lung

Alveolar/bronchiolar adenoma

or carcinoma 6/48 9/47 8/44 3/50 1/46 7743

(a) Mice that died before week 3 are excluded.

Among dosed mice, there were significantly increased incidences of squamous cell carcinomas of the
forestomach (both sexes), squamous cell papillomas of the forestomach (males), and squamous cell
carcinomas of the preputial gland (males). The increased incidence of papillary adenomas of the har-
derian gland and alveolar/bronchiolar adenomas or carcinomas in female mice may have been related
to administration of dimethylvinyl chloride.

Limited metabolism studies of 14C-labeled dimethylvinyl chloride were conducted in male F344/N
rats and B6C3F; mice. Single doses of 150 mg/kg were administered to rats for 1, 2, or 4 consecutive
days. About 25% of the administered doses was exhaled as carbon dioxide; this amount was indepen-
dent of the number of doses administered. Another 25%-35% of the administered dose was exhaled;
96% of this was parent material. Approximately 35% and 6% were excreted in the urine and feces,
respectively. The elimination half-life of radioactive label was 3-4 days for the liver and kidney, the
two organs containing the greatest amounts of the administered dose. In mice, a much smaller frac-
tion of the dose was exhaled and a larger proportion was excreted in urine compared with rats.

Dimethylvinyl chloride was not mutagenic in four strains of Salmonella typhimurium with or
without metabolic activation, but it was mutagenic in the mouse lymphoma L5178Y/TK */~ assay in
the absence of metabolic activation. Sister-chromatid exchanges were induced in Chinese hamster
ovary cells with and without metabolic activation, but there was no increase in chromosomal aber-
rations. When fed to Drosophila, dimethylvinyl chloride induced significant increases in the fre-
quencies of both sex-linked recessive lethal mutations and reciprocal translocations.
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Studies of the immunotoxicity of dimethylvinyl chloride were conducted in which female B6C3F,
mice received 14 daily oral doses of 0, 50, 100, 200, or 400 mg dimethylvinyl chloride per kilogram
body weight. Compound-related increases in susceptibility to bacterial infection and decreases in
macrophage cytostasis were observed at all doses. At the highest dose, the decreased resistance to
bacterial and viral challenge could be related to alterations in specific immune function. However,
the increased mortality in rats and mice in the 2-year studies was not relatable to infectious
processes.

An audit of the experimental data was conducted for these 2-year toxicology and carcinogenesis stud-
ies on dimethylvinyl chloride. No data discrepancies were found that influenced the final inter-
pretations.

Under the conditions of these 2-year gavage studies, there was clear evidence of carcinogenicity* of
dimethylvinyl chloride for both sexes of F344/N rats and B6C3F; mice. This was based on increased
incidences of neoplasms of the nasal cavity, oral cavity, esophagus, and forestomach of male and
female F344/N rats. B6C3F; mice showed increased incidences of squamous cell neoplasms of the
forestomach in males and females and squamous cell carcinomas of the preputial gland in males.

*Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2. The public discussion regarding the
interpretative conclusions is summarized on page 16.
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
DIMETHYLVINYL CHLORIDE

On December 9, 1985, the draft Technical Report on the toxicology and carcinogenesis studies of
dimethylvinyl chloride received peer review by the National Toxicology Program Board of Scientific
Counselors’ Technical Reports Review Subcommittee and associated Panel of Experts. The review
meeting was held in the Conference Center, Building 101, South Campus, National Institute of En-
vironmental Health Sciences, Research Triangle Park, North Carolina.

Dr. B. Schwetz, NTP Chemical Manager, introduced the toxicology and carcinogenesis studies of di-
methylvinyl chloride by reviewing the experimental designs, results, and proposed conclusions (clear
evidence of carcinogenicity for both sexes of rats and mice).

Dr. Crowley, a principal reviewer for the draft Technical Report, agreed with the conclusions as
written. He asked for clarification or more definition of the relationship between tumors and early
mortality in the dose groups vs. a relationship with compound-induced toxicity.

As a second principal reviewer, Dr. Perera agreed with the conclusions. Her principal criticisms had
to do with presentation and discussion in the text of tumor incidence data displayed in the tables. She
cited a number of examples and noted especially instances where there was little comment about in-
creased tumor incidences in low dose groups. Dr. Schwetz responded that for some tumors, especially
those with increases in the low dose groups, there was little or no mention in the text because of only
marginally increased incidence, the lack of a high dose effect, or the primarily benign nature of the
tumors. Dr. Perera noted that although harderian gland tumors were significantly increased in inci-
dence and with a positive trend in female mice, this was considered to be an “uncertain relationship”
to chemical administration. She questioned this interpretation.

As a third principal reviewer, Dr. Purchase also agreed with the conclusions. He thought there was
very good evidence that early mortality was due to malignant neoplasms, noting that virtually all
animals dying after about 60-70 weeks had malignant neoplasms. Dr. Schwetz replied that most of
the dosed rats dying without nasal tumors died earlier than those with such tumors, citing this as an
example of why the causes of death were probably a combination of cancer and dimethylvinyl chloride
toxicity. Dr. Purchase said the argument that dimethylvinyl chloride acts directly on the nasal mu-
cosa was weaker than the one suggesting that the nasal lesions were a result of systemic absorption
and gave reasons in support of an indirect effect. Dr. Scala said the lack of kidney or bladder tumors
in mice also spoke to the tumorigenicity occurring through systemic rather than local effects.

In other discussion, Dr. Scala commented on the introduction of information on chemical metabolism
and immunotoxicology studies for the first time in the discussion without prior presentation of data in
the results section.

Dr. Crowley moved that the Technical Report on dimethylvinyl chloride with the conclusions as

written for rats and mice of both sexes, clear evidence of carcinogenicity, be accepted. Dr. Hooper
seconded the motion, and it was approved unanimously with 11 affirmative votes.
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I. INTRODUCTION
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DIMETHYLVINYL CHLORIDE
CAS No. 513-37-1
(1-Chloro-2-methylpropene)

C4H,Cl

Dimethylvinyl chloride is a clear colorless lig-
uid, which, because of its volatility and flamma-
bility at room temperature, is a significant fire
hazard. It has a boiling point of 68.1° C (155° F)
and a density at 20° C of 0.919 g/ml (Merck,
1976). Dimethylvinyl chloride is a byproduct in
the production of 3-chloro-2-methylpropene by
the chlorination of isobutene. It is not known to
be produced intentionally in the United States
for other than laboratory purposes. This chem-
ical was nominated for toxicologic studies be-
cause of its reported presence in ambient air in
the Baltimore area (personal communication
from H. Kraybill to NCI Chemical Selection
Working Group, 1976) and was selected for toxi-
cologic characterization because of its structural
similarity to the known animal and human car-
cinogen, vinyl chloride monomer.

No threshold limit value is identified for di-
methylvinyl chloride, and no recently published
toxicologic data have been found. Silverman
and Abreu (1938) reported that dimethylvinyl
chloride was mildly irritating to the eyes and
mucous membranes of humans and mice and
had anesthetic properties in mice. In “barbi-
talized” rabbits administered dimethylvinyl
chloride by inhalation, these authors reported a
moderate rise in blood pressure that rapidly re-
turned to normal after exposure ceased. The in-
crease in blood pressure was considered to be a
reflex result of inhalation of a respiratory tract
irritant.

Vinyl chloride monomer is a well-recognized hu-
man carcinogen and in laboratory animals is a
carcinogen in multiple organs, producing a vari-
ety of tumors in all species in which it has been
studied and in animals of both sexes and of dif-
ferent ages by different routes of administration

Dimethylvinyl Chloride, NTP TR 316

Molecular weight 90.55

(Maltoni et al., 1984). The potency of vinyl chlo-
ride monomer as a carcinogen and its close struc-
tural similarity to vinyl chloride monomer sug-
gested that dimethylvinyl chloride might also be
an animal carcinogen.

No information was found in the literature re-
garding the disposition of dimethylvinyl chlo-
ride in animals.

Dimethylvinyl chloride was not mutagenic in
strains TA98, TA100, TA1535, or TA1537 of
Salmonella typhimurium in the presence or ab-
sence of Aroclor 1254-induced male Sprague-
Dawley rat or male Syrian hamster liver S9
when tested according to the preincubation pro-
tocol (Appendix G, Table G1). However, di-
methylvinyl chloride was mutagenic in the
mouse lymphoma L5178Y/TK*/~ assay in the
absence of S9 (Table G2); it was not tested in the
presence of S9. The compound induced sister-
chromatid exchanges in Chinese hamster ovary
cells in the presence or absence of Aroclor 1254-
induced male Sprague-Dawley rat liver S9 (Ta-
ble G3); it did not induce chromosomal aberra-
tions in these cells (Table G4). Dimethylvinyl
chloride induced a significant increase in the fre-
quency of both sex-linked recessive lethal muta-
tions and reciprocal translocations in the germ
cells of Drosophila when fed to males at a dose of
12,750 ppm in 5% sucrose. Dimethylvinyl chlo-
ride induced greater absolute and relative in-
creases in the frequency of reciprocal transloca-
tions than in the frequency of sex-linked
recessive lethal mutations (Table G5). No in-
formation was found in the literature on the
genetic toxicology of dimethylvinyl chloride.

3-Chloro-2-methylpropene recently has been re-
ported to be a carcinogen when given by gavage
to rats and mice (NTP, 1986). The lots of this
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chemical which were evaluated for carcino-
genicity contained as much as 5% dimethylvinyl
chloride. Dose-related increases in the inci-
dences of forestomach basal cell hyperplasia
were observed in rats and mice of each sex.
Forestomach squamous cell carcinomas were ob-
served in male rats dosed with 150 mg/kg per
day and in male and female mice dosed with 75
or 150 mg/kg per day. The potential role of di-
methylvinyl chloride in the observed carcino-
genicity in the 3-chloro-2-methylpropene studies
was not established.
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Dimethylvinyl chloride was selected for study to
characterize and evaluate its toxicologic poten-
tial, including carcinogenic activity, because of
its structural similarity to the potent human
and animal carcinogen, vinyl chloride monomer.
Since available inhalation facilities were limited
and because 3-chloro-2-methylpropene was stud-
ied by the oral route, dimethylvinyl chloride was
administered orally by gavage.
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF
DIMETHYLVINYL CHLORIDE

Dimethylvinyl chloride (1-chloro-2-methylpro-
pene) was obtained from the Aldrich Chemical
Company in three lots (Table 1). Purity, iden-
tity, and stability analyses were conducted at
Midwest Research Institute (Kansas City, Mis-
souri) (Appendix H). All three lots were iden-
tified as dimethylvinyl chloride by spectroscopy.
The infrared, ultraviolet/visible, and nuclear
magnetic resonance spectra were consistent
with the structure of dimethylvinyl chloride and
with available literature references. The purity
for all three lots ranged from 96% for lot nos.
062537 and KD090967 to 98% for lot no. 1103BH
based on elemental analysis, water analysis,
acid titration, and gas chromatography. No epi-
chlorohydrin was detected in any of the lots. The
identity and concentration of major impurities

observed in these lots of dimethylvinyl chloride
are presented in Table 2.

The bulk chemical was stable when stored for 2
weeks at temperatures ranging from -20° to
25°C (Appendix H). Several portions of the
chemical were stored at —20° C as reference
samples, and the remainder was stored at room
temperature. Periodic reanalysis of the study
and reference samples by infrared spectroscopy
and gas chromatography indicated that a de-
crease in the purity (approximately 1.7%) of the
study material and a corresponding increase in
the concentration and/or number of impurities
in the reference and bulk chemical occurred in
lot no. 062537 after storage for 3 years at the
study laboratory. This lot was immediately re-
placed with lot nos. KD090967 and 1103BH.

Periodic reanalysis of these lots indicated no de-
composition of dimethylvinyl chloride for the re-
mainder of the studies (Appendix H).

TABLE 1. IDENTITY AND SOURCE OF LOTS USED IN THE GAVAGE STUDIES OF DIMETHYLVINYL

CHLORIDE
Single-
Administration Fourteen-Day Thirteen-Week Two-Year
Studies Studies Studies Studies
Lot Numbers
062537 062537 062537 062537, KD090967, 1103BH
Date of Initial Use of Each Lot
Rats--5/10/78; 8/31778 Rats--062537: 6/20/80-1/8/81;
mice--5/8/78 KD090967: 1/8/81-3/4/81;

Supplier
Aldrich Chemical Co.
(Milwaukee, WI)

Same as single-
administration studies

Same as single-
administration studies

1103BH: 3/4/81-6/11/82;
mice--1103BH: 3/20/81-3/1/83

Same as single-
administration studies
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TABLE 2. IDENTITY AND CONCENTRATION OF MAJOR IMPURITIES IN DIMETHYLVINYL
CHLORIDE

Concentration (percent) in

Impurity Lot No. 062537 Lot no. KD090987 Lot No. 1103BH
Acetone (a)0.12 (b)0.20 (c) ND
Acrylonitrile ND ND 0.14
¢t-Butanol 0.16 ND ND
¢t-Butyl chloride 0.91 ND 0.10
Chloroform <0.1 ND )
3-Chloro-2-methylpropene 0.68 2.48 1.18
1,2-Dichloro-2-methylpropane 1.04 ND 0.1
2,2,4-Trimethyl-3-hydroxypentanal 0.92 ND ND

(a) An impurity, tentatively identified as methylpropene from a comparison of its mass spectrum with a literature reference,
was observed to coelute with the acetone impurity. The combined concentration of these two impurities is estimated to be

0.12%.

(b) Percent of major peak area; not quantitated against a standard.

(¢) Not detected at a level 20.1%

(d) The concentration of chloroform could not be determined because of its low concentration and coelution with ¢-butyl
chloride. When quantitated against a ¢-butyl chloride standard, the combined concentration of these two impurities was

estimated to be 0.1%.

PREPARATION AND
CHARACTERIZATION OF DOSE
MIXTURES

Accurately measured amounts of dimethylvinyl
chloride were mixed with corn oil to yield the de-
sired concentrations (Table 3). Dose mixtures of
dimethylvinyl chloride (6%, w/v) in corn oil were
stable when stored at room temperature for 7
days (Appendix I). An additional stability study
conducted at the study laboratory indicated that
the dose formulations were stable for up to 21
days at 25° C. Dimethylvinyl chloride and corn
oil mixtures were stored at 25° C for no longer
than 21 days. The study laboratory experienced
difficulty in preparing the dose mixtures of
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dimethylvinyl chloride. Periodic analysis for di-
methylvinyl chloride in the corn oil vehicle was
performed by the study laboratory and ana-
lytical chemistry laboratory to determine if the
dose mixtures contained the correct concentra-
tions of study material (Appendix J). Because
58/72 mixtures analyzed were within + 10% of
the target concentration, it is estimated that the
dose mixtures were prepared within specifica-
tions 81% of the time (Table 4; Appendix K, Ta-
ble K1). Of the 14 dose formulations determined
to be out of specification, 9 were found to be
within + 20% of the target concentrations and
the remaining 5 samples were greater than 20%
above the target concentrations.
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TABLE 3. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE GAVAGE STUDIES OF
DIMETHYLVINYL CHLORIDE

Single-

Administration Fourteen-Day Thirteen-Week Two-Year
Studies Studies Studies Studies
Preparation

Same as the single-

The appropriate amount of
administration studies

dimethylvinyl chloride was
added to a graduated
cylinder, brought to
volume with corn oil,

and mixed by inversion

Maximum Storage Time

Not applicable Dosing solution
prepared daily except
for 5/13/78, 5/14/78,
5/20/78, and 5/21/78
when solutions prepared
the preceding Friday
were used

Storage Conditions

Not applicable Room temperature

Same as the single-

Same as the single-
administration studies

administration studies

Dosing solutions 21d
prepared daily
Room temperature Room temperature

TABLE 4. SUMMARY OF RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE

Target Concentration (mg/ml)
0

10 20 2 40
Mean (mg/ml) 10.5 21.2 21.1 41.1
Standard deviation 1.13 1.43 2.26 4.09
Coefficient of variation (percent) 10.8 6.7 10.7 10.0
Range (mg/ml) 8.8-13.2 19.0-23.9 18.6-28.7 34.5-54.1
Number of samples 16 21 21

SINGLE-ADMINISTRATION STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Harlan Industries and ob-
served for 2 weeks before the studies began.
Groups of five male and five female unfasted
rats were administered a single dose of 10, 31.6,
100, 316, 1,000, 3,160, or 10,000 mg/kg di-
methylvinyl chloride in corn oil by gavage.
Groups of five unfasted mice of each sex were ad-
ministered 100, 316, 1,000, 3,160, or 10,000
mg/kg dimethylvinyl chloride. Groups of five
mice of each sex were administered 31.6, 100,
316, 1,000, or 3,160 mg/kg; these mice were
fasted 4 hours before dosing. All animals were
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observed 4 hours after dosing and then daily for
14 days; they were killed on day 15. A necropsy
was performed on all animals that died before
the end of the studies and on some animals that
lived to the end of the studies. Details of animal
maintenance are given in Table 5.

FOURTEEN-DAY STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Harlan Industries and held
for 3 weeks (rats) or 4 weeks (mice) before the
studies began. (Although water was available
during the quarantine period, quarantined mice
appeared to be dehydrated. They recovered



TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Single-
Administration
Studies

Fourteen-Day
Studies

Thirteen-Week
Studies

Two-Year
Studies

EXPERIMENTAL DESIGN
Size of Study Groups

5 males and 5 females

of each species

Doses
Rats--10,31.6, 100,
316, 1,000, 3,160, or
10,000 mg/kg
dimethylvinyl
chloride in corn oil
by gavage;

mice (unfasted)--100,
316, 1,000, 3,100, or
10,000 mg/kg
dimethylvinyl
chloride in corn oil
by gavage;

mice (fasted)--31.6,
100,316, 1,000, or
3,160 mg/kg
dimethylvinyl
chloride in corn oil
by gavage

Date of First Dose

Date of Last Dose
N/A

Duration of Dosing
One time only

5 males and 5 females
of each species

Rats--0, 500, 750,
1,250, 1,750, or 2,500
mg/kg dimethylvinyl
chloride in corn oil by
gavage;

mice--0, 250, 500,
1,000, 1,500, or 2,000
mg/kg dimethylvinyl
chloride in corn oil by
gavage;

dose vol--3.33 mV/kg

Rats--5/10/78;
mice--5/8/78

Rats--5/23/78;
mice--5/21/78

14 consecutive d

Type and Frequency of Observation

Observed immediately
after dosing, at 1
and4h,and1 X d
thereafter for 14 d;
weighed on the day of
dosing

Observed 1 X d; weighed

ond1land15

Necropsy and Histologic Examination

Necropsy performed on
all animals dying
during the study and
on some of the animals
killed 14 d after dosing

Necropsy performed
onall animals

10 males and 10 females of
each species

0, 63,125, 250, 500, or 750
mg/kg dimethylvinyl chloride
in corn oil by gavage;

dose vol--3.33 ml/kg

8/31/78

Rats--11/28/78;
mice--11/24/78

5 d/wk for 13 wk

Observed 2 X d;
clinical observations 1 X wk;
weighed 1 X wk

Necropsy and histologic
examination performed on all
animals; the following
tissues were examined: gross
lesions and tissue masses,
mandibular or mesenteric
lymph node, salivary gland,
sternebrae, femur, or
vertebrae including marrow,
thyroid gland, parathyroids,
small intestine, colon,

liver, prostate/testes or

50 males and 50 females of each
species

Rats--0, 100, or 200 mg/kg
dimethylvinyl chloride in corn
oil by gavage;

dose vol--5 ml/kg;

mice--0, 100, or 200 mg/kg
dimethylvinyl chloride in corn
oil by gavage;

dose vol--10 mVkg

Rats--6/20/80;
mice--3/20/81

Rats--6/11/82;
mice--3/1/83

5 d/wk for 103 wk (rats) or 102
wk (mice)

Observed 2 X d; palpated 1 X 4 wk;
weighed 1 X wk for 13 wk,
1 X 4 wk thereafter

Necropsy and histologic
examination performed on all
animals; the following tissues
were examined: gross lesions and
tissue masses, blood smear,
mandibular and mesenteric lymph
nodes, salivary gland, sternum
including marrow, thyroid gland,
parathyroids, colon, liver,
urinary bladder, prostate/
testes/seminal vesicles or
ovaries/uterus, lungs and
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TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE (Continued)

Single-
Administration Fourteen-Day
Studies Studies

Thirteen-Week
Studies

Two-Year
Studies

Necropsy and Histologic Examination (Continued)

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species

F344/N rats; B6C3F, mice F344/N rats; B6C3F; mice
Animal Source

Harlan Industries Same as single-

(Indianapolis, IN) admistration studies
Study Laboratory

Litton Bionetics, Inc. Litton Bionetics, Inc.

Method of Animal Identification
Ear punch

Time Held Before Study
2wk Rats--3 wk; mice--4 wk
Age When Placed on Study
Age When Killed
Necropsy Dates
Rats--5/24/78;
mice--5/22/78

Method of Animal Distribution

Feed
Purina Lab Chow?®
(Ralston Purina,
St. Louis, MO); available
ad libitum

Bedding
Ab-sorb-dri

Same as single-
administration studies

Same as single-
administration studies

Dimethylvinyl Chloride, NTP TR 316

ovaries/uterus, spinal cord
(if neurologic signs
present), lungs and main-
stem bronchi, heart,
esophagus, stomach, brain,
thymus, trachea, pancreas,
spleen, kidneys, adrenal
glands, urinary bladder,
pituitary gland, eyes (if
grossly abnormal), mam-
mary gland, skin, and
gallbladder (mice)

F344/N rats; B6C3F; mice

Charles River Breeding
Laboratories (Portage, MI)

Litton Bionetics, Inc.

Ear notches

2wk

Rats--11/29/78;
mice--11/27/78

Animals assigned to cages
and groups according to
tables of random numbers

Same as single-administration
studies

Ab-sorb-dri hardwood
chips
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mainstem bronchi, skin,
gallbladder (mice), cecum, thigh
muscle, costochondral junction
(rib), larynx, nasal cavity,
heart, esophagus, stomach,
brain, thymus, trachea,
pancreas, spleen, kidneys,
adrenal glands, pituitary gland,
spinal cord, eyes, mammary
gland, duodenum, ileum, sciatic
nerve, rectum, and jejunum

F344/N rats; B6C3F, mice

Charles River Breeding
Laboratories (Kingston, NY)

Litton Bionetics, Inc.

Rats--ear tag;
mice--ear punch, toe clip

Rats--2.5 wk; mice--2 wk

Rats--7 wk; mice--8 wk

111 wk

Rats--6/21/82-6/22/82;
mice--3/9/83-3/10/83

Assigned to groups according to
tables of random number

NIH 07 Rat and Mouse Ration
(Zeigler Bros., Gardners, PA);
available ad libitum

Ab-sorb-dri hardwood chips
(Lab Products, Inc.)
3/20/81-9/23/81; Sani-chips
hardwood chips (P.J. Murphy
Forest Products, Corp., Rochelle
Park, NJ) 9/23/81-end of studies



TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE (Continued)

Single-

Administration Fourteen-Day Thirteen-Week Two-Year
Studies Studies Studies Studies
Water
Acidified water in Same as single- Tap water in bottles Same as 13-wk studies
bottles, available ad administration studies acidified to pH 2.5 with HCI
libitum for bacterial control;
available ad libitum
Cages
Polycarbonate Same as single- Polycarbonate (Lab Products, Polycarbonate (Lab Products,
administration studies Inc.) Inc., Garfield, NJ, and Rochelle
Park, NJ, and Hazleton Systems,
Aberdeen, MD)
Cage Filters
Nonwoven polyester sheets (Snow
Filtration Co., Cincinnati, OH)
Cage Rotation
None None None
Animals per Cage
5 5 5 5
Other Chemicals on Study in the Same Room
3-Chloro-2- None None

methylpropene

Animal Room Environment

Temp--74° £ 2°F;
hum--generally maintained
between 30% and 70%;
fluorescent light 12 h/d;

15 room air changes’h

Temp--generally 72°-76°F,
range: 70°-81°F; hum--30%-70%;
fluorescent light 12 h/d;

12-15 room air changes/h

before the studies began.) Groups of five male
and five female rats were administered 0, 500,
750, 1,250, 1,750, or 2,500 mg/kg dimethylvinyl
chloride in corn oil by gavage for 14 consecutive
days. Groups of five male and five female mice
were administered 0, 250, 500, 1,000, 1,500, or
2,000 mg/kg on the same schedule.

Animals were housed five per cage and received
water (acidified to pH 2.5 with hydrochloric acid)
and feed ad libitum. Further details of animal
maintenance are presented in Table 5. The rats
and mice were observed daily and were weighed
ondays 1 and 15. A necropsy was performed on
all animals.

THIRTEEN-WEEK STUDIES

Thirteen-week studies were conducted to evalu-
ate the cumulative toxic effects of dimethylvinyl
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chloride and to determine the doses to be used in
the 2-year studies.

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding Lab-
oratories, observed for 14 days, and then as-
signed to cages according to a table of random
numbers. The cages were then assigned to dosed
and vehicle control groups according to a table of
random numbers.

Groups of 10 rats and 10 mice of each sex were
administered 0, 63, 125, 250, 500, or 750 mg/kg
dimethylvinyl chloride in corn oil by gavage, 5
days per week for 13 weeks. Animals were
checked twice per day; moribund animals were
killed. Further experimental details are sum-
marized in Table 5.
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II. MATERIALS AND METHODS

At the end of the 13-week studies, survivors
were killed. A necropsy was performed on all
animals except those excessively autolyzed or
cannibalized. Tissues and groups examined are
listed in Table 5.

TWO-YEAR STUDIES
Study Design

Groups of 50 male and 50 female rats and groups
of 50 male and 50 female mice were adminis-
tered 0, 100, or 200 mg/kg dimethylvinyl chlo-
ride in corn oil by gavage, 5 days per week for
103 weeks (rats) or 102 weeks (mice).

Source and Specifications of Animals

The male and female F344/N rats and B6C3F;
(C57BL/6N, female, X C3H/HeN MTV ™, male)
mice used in these studies were produced under
strict barrier conditions at Charles River Breed-
ing Laboratories under a contract to the Car-
cinogenesis Program. Breeding stock for the
foundation colonies at the production facility
originated at the National Institutes of Health
Repository. Animals shipped for study were
progeny of defined microflora-associated parents
that were transferred from isolators to barrier-
maintained rooms. Rats were shipped to the
study laboratory at 4-5 weeks of age and mice, at
5-6 weeks of age. The animals were quarantined
at the study laboratory for 2.5 weeks (rats) or 2
weeks (mice). Thereafter, a complete necropsy
was performed on five animals of each sex and
species to assess their health status. The rats
were placed on study at 7 weeks of age and the
mice, at 8 weeks of age. The health of the ani-
mals was monitored during the course of the
studies according to the protocols of the NTP
Sentinel Animal Program (Appendix L).

A quality control skin grafting program has
been in effect since early 1978 to monitor the
genetic integrity of the inbred mice used to
produce the hybrid B6C3F; study animal. In
mid-1981, data were obtained that showed
incompatibility between the NIH C3H reference
colony and the C3H colony from a Program
supplier. In August 1981, inbred parental lines
of mice were further tested for genetic integrity
via isozyme and protein electrophoresis profiles
that demonstrate phenotype expressions of
known genetic loci.
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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 that of randomly
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 these stud-
ies. The influence of the potential genetic non-
uniformity in the hybrid mice on these results is
not known, but results of the studies are not af-
fected because concurrent controls were included
in each study.

Animal Maintenance

Animals were housed five per cage. Feed and
water were available ad libitum. Further de-
tails of animal maintenance are given in Ta-

ble 5.
Clinical Examinations and Pathology

All animals were observed twice daily, and clin-
ical signs were recorded once per week. Body
weights by cage were recorded once per week for
the first 13 weeks of the studies and once per
month thereafter. Mean body weights were cal-
culated for each group. Animals found mori-
bund and those surviving to the end of the stud-
ies were humanely killed. A necropsy was per-
formed on all animals including those found
dead, unless they were excessively autolyzed or
cannibalized, missexed, or found missing. Thus,
the number of animals from which particular
organs or tissues were examined microscopically
varies and is not necessarily equal to the num-
ber of animals that were placed on study.

During necropsy, all organs and tissues were ex-
amined for grossly visible lesions. Tissues were
preserved in 10% neutral buffered formalin, em-
bedded in paraffin, sectioned, and stained with
hematoxylin and eosin. Tissues examined mi-
croscopically are listed in Table 5.

When the pathology evaluation was completed,
the slides, paraffin blocks, and residual wet tis-
sues were sent to the NTP Archives for inven-
tory, slide/block match, and wet tissue audit.



II. MATERIALS AND METHODS

The slides, individual animal data records, and
pathology tables were sent to an independent
quality assessment laboratory. The individual
animal records and tables were compared for ac-
curacy, slides and tissue counts were verified,
and histotechnique was evaluated. All tumor di-
agnoses, all target tissues, and all tissues from a
randomly selected 10% of the animals were eval-
uated by a quality assessment pathologist. The
quality assessment report and slides were sub-
mitted to the Pathology Working Group (PWGQG)
Chairperson, who reviewed all target tissues
and those about which there was a disagreement
between the laboratory and quality assessment
pathologists.

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

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

Statistical Methods

Data Recording: Data on this experiment were
recorded in the Carcinogenesis Bioassay Data
System (Linhart et al., 1974). The data elements
include descriptive information on the chem-
icals, animals, experimental design, survival,
body weight, and individual pathologic results,
as recommended by the International Union
Against Cancer (Berenblum, 1969).
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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. When significant survival
differences were detected, additional analyses
utilizing these procedures were carried out to
determine the week at which significant dif-
ferences in the survival curves were first ob-
served. All reported P values for the survival
analysis are two-sided.

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

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

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 will depend on the extent to which the tu-
mor under consideration is regarded as being the
cause of death. Continuity-corrected tests are
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II. MATERIALS AND METHODS

used in the analysis of tumor incidence, and
reported P values are one-sided. Twenty-one
mice that died before the 3rd week of the studies
(two vehicle control, three low dose, and six high
dose males; three low dose and seven high dose
females) have been excluded from the statistical
analyses of tumor incidence.

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

Incidental Tumor Analyses--The second method
of analysis assumed that all tumors of a given
type observed in animals that died before the
end of the studies were “incidental”; i.e., they
were merely observed at necropsy in animals

Dimethylvinyl Chloride, NTP TR 316
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dying of an unrelated cause. According to this
approach, the proportions of tumor-bearing ani-
mals in dosed and vehicle control groups were
compared in each of five time intervals: weeks
0-52, weeks 53-78, weeks 79-92, week 93 to the
week before the terminal-kill period, and the
terminal-kill period. The denominators of these
proportions were the number of animals on
which a necropsy was actually performed during
the time interval. The individual time interval
comparisons were then combined by the
previously described method to obtain a single
overall result. (See Haseman, 1984, for the 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 the appendix
containing the analyses of primary tumor inci-
dence. These two tests are based on the overall
proportion of tumor-bearing animals and do not
adjust for survival differences.

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

SINGLE-ADMINISTRATION STUDIES

All rats that received 10,000 mg/kg dimethyl-
vinyl chloride and 1/5 female rats that received
3,160 mg/kg died before the end of the studies
(Table 6). Compound-related clinical signs in-
cluded weakness, discharge from the eyes, dis-
orientation, staggering gait, inactivity, emacia-
tion, hunched back, urine stains, and difficulty
in breathing.

FOURTEEN-DAY STUDIES

All rats that received 1,250, 1,750, or 2,500
mg/kg dimethylvinyl chloride died before the
end of the studies (Table 7). Two of the five
deaths in the group of males administered 1,750
mg/kg were not compound related. The final
mean body weight of males that received 750
mg/kg was 79% that of the vehicle controls, and
the final mean body weight of females that re-
ceived 750 mg/kg was 70% that of the vehicle
controls. Compound-related signs included ema-
ciation, urine stains, weakness, inactivity,
hunched back, rough fur coat, discharge from
eyes and nose, and stains around the anus.

TABLE 6. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE SINGLE-
ADMINISTRATION GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Dose Survival (a) Initial Mean Body Weight (b)
(mg/kg) (grams)
MALE

10 5/5 127

31.6 5/5 126

100 5/5 126

316 5/5 125

1,000 5/5 127

() 3,160 5/5 134

(¢) 10,000 (d)0/5 132
FEMALE (e)

10 5/5 99

316 5/5 98

100 5/5 97

316 5/5 98

1,000 5/5 97

() 3,160 (H4/5 113

(c) 10,000 (g)0/5 114

(a2) Number surviving/number initially in group
(b) Final body weights not recorded

(c) Groups administered 3,160 or 10,000 mg/kg were started 4 days after the other groups.

(d) Day of death: 1,3,3,4,4

(e) LDsg value estimated at 4,465 mg/kg (95% confidence interval 2,843-7,012 mg/kg) by the Spearman-

Karber method.
(H) Day of death: 8
(g)Day of death: 1,1,1,1,3
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TABLE 7. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-DAY GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE

Mean Body Weights (grams Final Weight Relative
Dose Survival (a) Initial Final Change (b) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 124 167 + 43 -
500 (c) 4/5 125 158 + 33 94.6
750 5/5 123 132 + 9 79.0
1,250 (d) 0/5 124 (e) (e) (e)
1,750 H0/5 127 (e) (e) (e)
2,500 (g)0/5 124 (e) (e) (e)
FEMALE
0 5/5 100 122 + 22 -
500 5/5 99 117 + 18 95.9
750 (h)2/5 99 85 - 14 69.7
1,250 (i) 0/5 100 (e) (e) (e)
1,750 G)0/5 99 (e) (e) (e)
2,500 k) 0/5 99 (e) (e) (e)

(a) Number surviving/number initially in group

(b) Mean body weight change of the survivors

(c) Day of death: 2 (judged accidental)

(d) Day of death: 8,8,9,9,10

(e) No data are reported due to the 100% mortality in this group.
(f) Day of death: 1 (accidental), 6, 8 (not compound related), 8, 8
(g) Day of death: 3,4,4,5,5

(h) Day of death: 10, 10, 13

(i) Day of death: 5,5,7,8,8
() Day of death: 6,6,7,7,7
(k) Day of death: 2,3,4,4,5
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III. RESULTS: RATS

THIRTEEN-WEEK STUDIES

Two of 10 male rats that received 750 mg/kg
dimethylvinyl chloride died before the end of the
study (Table 8). The deaths of two female rats
were not considered to be compound related. The
final mean body weights were 25% and 37%
lower than that of the vehicle controls for males
and 9% and 23% lower for females that received
500 or 750 mg/kg.

Compound-related clinical signs in the 500 and
750 mg/kg groups included rough hair, inac-
tivity, and perianal wetness. Compound-related
histopathologic changes were observed in the
liver, intestine, bone marrow, and testis
(Table 9). The necrosis in the intestine involved

mainly the crypts of either the duodenum or jeju-
num; the observed incidence at each location de-
pended on the portion of the upper small intes-
tine present on the slide. The changes were
distributed focally and included minimal to mild
involvement of cells at the base of the crypts.
The crypts showed varying stages of degenera-
tion with pyknosis and karyorrhexis, and the
surrounding crypt cells often appeared swollen.
Similar changes occurred in the colonic mucosa
but at a lower incidence. Bone marrow hypo-
plasia was characterized by a minimal to mod-
erate decrease in marrow cellular elements, and
the erythropoietic cells appeared to be most af-
fected. The vacuolization of hepatocytes was
generally mild and had a periportal distribution.

TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial Final Change (b) to Vehicle Controls
(mg/kg) (percent)
MALE
0 10/10 108 244 + 136 -
63 10/10 111 253 + 142 103.7
125 10/10 114 261 + 147 107.0
250 10/10 110 244 + 134 100.0
500 10/10 109 184 + 75 75.4
750 (c) 8/10 100 153 + 53 62.7
FEMALE
0 10/10 91 158 + 67 -
63 (d) 9/10 90 160 + 70 101.3
125 10/10 90 165 + 175 104.4
250 10/10 95 165 + 70 1044
500 (d) 9/10 88 144 + 56 91.1
750 10/10 87 122 + 35 7.2
(a) Number surviving/number initially in group
(b) Mean body weight change of the survivors
(c) Week of death: 3,10
(d) Death judged accidental
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TABLE 9. INCIDENCES OF COMPOUND-RELATED LESIONS IN RATS IN THE THIRTEEN-WEEK
GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Dose (mg/kg)

Site/Lesion (1] 63

125 250 500 750

MALE

Liver
Periportal vacuolar change
Necrosis, centrilobular
or focal
Jejunum/duodenum
Focal necrosis, crypts
Colon
Focal necrosis
Bone marrow
Hypoplasia
Testis
Hypoplasia of seminiferous
tubules and reduction of
spermatozoa. in testicle and
epididymis

0/10 0/10

0/10 0/10

0/6 0/10

0/10 0/10

0/10 0/10

0/10 (a) --

FEMALE

Liver

Periportal vacuolar change

Necrosis, centrilobular

or focal

Jejunum/duodenum

Focal necrosis, crypts
Colon

Focal necrosis
Bone marrow

Hypoplasia

0/10 0/9

0/10 0/9
o7 0/9
0/9 0/9

0/10 0/8

0/10 2/10 710 4/10

0/10 0/10 0/10 3/10

0/9 2/10 710 3/5

0/10 0/10 110 2/10

0/10 0/10 4/10 3/10

7/10

0/10 2/10 /9 710

0/10 0/10 0/9 0/10

0/10 1/10 mn

0/10 0/10 0/9 2/10

0/10 29 2/9 7710

(a) No data available

Dose Selection Rationale: Based on histo-
pathologic changes at doses of 250 mg/kg or
more and significant effects on body weight at
500 mg/kg or more, doses selected for rats for the
2-year studies were 100 and 200 mg/kg di-
methylvinyl chloride administered in corn oil by
gavage, 5 days per week.

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Throughout most of the study, mean body
weights of dosed male rats were notably lower

35

than those of the vehicle controls (Table 10 and
Figure 1). After week 40, the mean body
weights of the high dose male rats were over
10% lower than those of the vehicle controls.
Mean body weights of high dose female rats were
lower than those of the vehicle controls through-
out most of the study. After week 56, mean body
weights of low dose female rats were greater
than those of the vehicle controls. During the
second year of the studies, many dosed animals,
particularly in the high dose group, had crusts
around the nose and mouth. Some dosed ani-
mals had swelling of the nose and, occasionally,
tilted heads.

Dimethylvinyl Chloride, NTP TR 316



TABLE 10. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Weeks Vehicle Control 100 mg/kg 200 mg/'kg
on v. Wt. 0.0 Av.Wi. Wt (percent No.of Av.Wt. Wt.(percent No.of
Study (grams) Survivors (grams) of veh. controls) Survivors (grams) of veh. controls) Survivors
MALE
0 150 50 152 101 50 148 99 50
1 178 50 180 101 50 178 100 50
2 207 50 208 100 50 208 100 50
3 233 50 230 99 50 228 98 50
4 253 50 250 99 50 245 97 50
5 270 50 267 99 50 264 98 50
& 282 50 278 99 50 268 95 50
7 293 50 290 99 50 277 95 50
8 303 50 298 98 50 284 94 50
9 309 50 306 99 50 294 95 50
10 310 50 307 99 50 295 95 50
1 314 50 308 98 50 296 94 50
12 322 50 314 98 50 301 93 50
18 320 50 302 9% 50 292 91 50
20 358 50 345 97 50 330 93 50
24 376 50 360 96 50 344 91 50
28 396 50 378 95 50 362 91 50
32 415 50 397 96 50 379 91 50
36 427 50 409 96 49 388 91 50
40 429 50 411 96 49 378 88 50
44 432 49 412 95 49 360 83 48
48 449 48 433 96 49 377 84 48
52 465 47 444 95 48 396 85 42
58 478 47 458 95 48 405 85 37
60 483 46 462 96 47 408 84 32
64 491 48 472 96 47 405 82 25
68 487 45 473 97 47 394 81 14
72 490 45 478 98 4 383 78 9
76 495 45 477 96 45 400 81 4
80 502 45 479 95 40 361 72 2
84 499 45 472 95 39 326 65 1
88 492 45 457 93 35
92 488 45 449 92 27
96 488 43 442 91 20
100 485 4 460 95 13
104 478 38 417 87 8
FEMALE
0 117 50 119 102 50 117 100 50
1 131 50 132 101 50 130 99 50
2 145 50 143 99 50 142 98 50
s 155 50 154 99 50 152 98 50
4 165 50 162 98 50 160 97 50
5 172 50 171 99 50 169 98 50
8 176 50 175 99 50 172 98 50
7 181 50 181 100 50 177 98 50
8 188 50 187 101 50 183 98 50
9 188 50 188 100 50 185 98 50
10 190 50 189 99 50 185 97 50
11 191 50 188 98 50 186 97 50
12 196 50 193 98 50 189 96 50
13 196 50 195 99 50 191 97 50
18 205 50 204 100 50 195 95 50
20 210 50 207 99 50 201 9 48
24 216 50 212 98 50 206 95 48
28 223 50 216 97 50 211 95 T
32 230 50 225 98 50 217 94 48
36 238 50 230 97 50 223 9 48
40 243 50 241 99 50 224 92 48
44 249 50 246 99 50 225 90 47
48 252 50 251 100 50 229 91 47
52 253 50 254 100 50 232 92 46
58 260 50 264 102 50 235 90 44
60 263 50 271 103 50 240 91 39
64 272 49 281 103 49 242 89 37
68 211 49 285 105 48 243 90 33
72 279 49 293 105 48 242 87 21
8 288 48 299 105 47 243 85 10
80 296 47 308 104 45 252 85 7
84 295 46 312 106 39 239 81 4
88 294 46 308 104 36 234 80 2
92 296 45 309 104 33 248 83 1
96 300 45 310 103 28 227 76 1
100 303 43 320 106 14
104 303 4 317 105 11
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III. RESULTS: RATS

Survival

Estimates of the probabilities of survival for
male and female rats administered dimethyl-
vinyl chloride at the doses used in these studies
and for vehicle controls are shown in the Kaplan
and Meier curves in Figure 2. The survival of
the dosed groups of males (low dose after week
88, high dose after week 55) and females (low
dose after week 85, high dose after week 55) was
significantly lower than that of the vehicle con-
trols based on life table comparisons (Table 11).
The survival of both the male and female high
dose groups was significantly lower than that of
the low dose groups (P <0.001).

Pathology and Statistical Analyses of
Results

This section describes the significant or notewor-
thy changes in the incidences of rats with neo-
plastic or nonneoplastic lesions of the nasal cavi-
ty, brain, oral cavity, esophagus, forestomach,
thyroid gland, duodenum, and mammary gland.
Histopathologic findings on neoplasms in rats
are summarized in Appendix A (Tables Al and

A2); Appendix A (Tables A3 and A4) also gives
the survival and tumor status for individual
male and female rats. Findings on nonneo-
plastic lesions are summarized in Appendix C
(Tables C1 and C2). Appendix E (Tables E1 and
E2) dontains the statistical analyses of those pri-
mary tumors that occurred with an incidence of
at least 5% in one of the three groups. The sta-
tistical analyses used are discussed in Chapter II
(Statistical Methods) and Appendix E (foot-
notes). The statistical analyses and interpreta-
tion of tumor incidence data for rats were com-
plicated by the marked reduction in survival in
dosed male and female rats when compared with
that of the vehicle controls. No vehicle control
animals were killed when dosed animals were
dying. Consequently, the incidental tumor test
has reduced sensitivity, since there is little over-
lapping of survival in the dosed and vehicle
control groups. Hence, the incidental tumor test
was not given primary emphasis, although for
completeness the results of this test are given in
Appendix E. Historical incidences of tumors in
corn oil vehicle control animals are listed in Ap-
pendix F,

TABLE 11. SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHYLVINYL

CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg
MALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 12 41 48
Accidentally killed 0 0 2
Killed at termination 38 7 0
Died during termination period 0 2 0
Survival P values (c) <0.001 <0.001 <0.001
FEMALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 6 39 50
Accidentally killed 1 0 0
Killed at termination 41 11 0
Died during termination period 2 0 0
Survival P values (c) <0.001 <0.001 <0.001

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

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

with the vehicle controls are in the dosed columns.

Dimethylvinyl Chloride, NTP TR 316
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ITII. RESULTS: RATS

Nasal Cavity: Epithelial hyperplasia and squa-
mous metaplasia were seen at low incidences in
dosed male and female rats, but the incidences
were greater than those of the vehicle controls
(Table 12).

Malignant epithelial neoplasms of the nasal
cavity occurred with significantly increased inci-
dences in dosed male and female rats; nasal cavi-
ty neoplasms were not observed in vehicle con-
trol rats (Table 13). Malignant epithelial neo-
plasms were combined on the premise that they
all originated from the epithelial linings of the
nasal cavity/adnexal structures and because of
the difficulty in defining the exact epithelium of
origin due to the expansile nature of the neo-
plasms. These tumors included carcinomas, not
otherwise specified (NOS), squamous cell car-
cinomas, and adenocarcinomas, NOS. These
neoplasms originated most often from the res-
piratory epithelium of the nasal septum and tur-
binates, epithelium of the submucosal glands, or
the stratified squamous epithelium of the naso-
lacrimal duct. Most were poorly differentiated
and contained morphologic components that in-
cluded interconnecting cords of keratinized and
nonkeratinized stratified squamous epithelium,
cuboidal or columnar cells arranged in poorly de-
fined tubulo-alveolar patterns, and solid clusters
or sheets of pleomorphic cells. Other malignant
tumors observed were two carcinosarcomas and

a rhabdomyosarcoma. The malignant neo-
plasms were highly aggressive and often in-
vaded or metastasized to surrounding structures
including the maxillary and cranial bones,
brain, and regional lymph nodes.

Carcinomas invasive to the brain from the nasal
cavity were observed in at least 52% of the high
dose male rats and 50% of the high dose female
rats (Table 14). According to the protocols of the
studies, the nasal cavity was not one of the tis-
sues requiring examination, and it was not
saved for animals that died before week 80. The
nasal cavity was recognized as an affected site
after invasive carcinomas to the brain were
found in some animals that died early in the
studies. Several rats without diagnoses of pri-
mary carcinoma of the nasal cavity had invasive
carcinomas to the brain. Of these, five male and
three female rats did not have nasal sections
taken. A carcinoma invasive to the brain was
observed in one male and one female rat from
the high dose groups, but nasal sections taken
from these animals did not contain tumors.
These invasive carcinomas, however, were histo-
logically similar to those nasal carcinomas that
invaded the brains of other rats in these studies
and were considered to have originated in the
nasal cavity. The only primary brain tumors in
these studies were astrocytomas observed in
1/50 vehicle control male rat and 2/50 low dose
female rats.

TABLE 12. NUMBER OF RATS WITH LESIONS OF THE NASAL CAVITY IN THE TWO-YEAR
GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Male Female
Dose (mg/kg) Dose (mg/kg)

Lesion 0 100 200 0 100 200
Number of rats examined

grossly 50 50 50 50 50 50
Number of nasal cavities

examined microscopically 47 46 32 50 49 41
Hyperplasia, epithelial or atypical 0 4 0 0 3 2
Squamous metaplasia 0 2 2 1 2 4
Adenoma, NOS 0 1 0 0 1 0
Squamous cell papilloma 0 0 1 0 0 0
Squamous cell carcinoma 0 3 0 0 2 2
Adenocarcinoma, NOS 0 8 4 0 3 6
Carcinoma, NOS 0 12 24 0 11 28
Carcinosarcoma 0 1 0 0 0 1
Rhabdomyosarcoma 0 0 0 0 0 1

Dimethylvinyl Chloride, NTP TR 316
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TABLE 13. ANALYSIS OF NASAL CAVITY TUMORS IN RATS INTHE TWO-YEAR GAVAGE STUDIES OF
DIMETHYLVINYL CHLORIDE (a)

Vehicle Control 100 mg/kg 200 mg/kg

MALE
Adenoma

Overall Rates 0/47 (0%) (b) 1/46 (2%) 0/32 (0%)
Squamous Cell Papilloma

Overall Rates 0/47 (0%) 0/46 (0%) (c) 1/32(3%)
Squamous Cell Carcinoma

Overall Rates 0/47 (0%) 3/46 (7%) 0/32 (0%)
Adenocarcinoma

Overall Rates 0/47 (0%) 8/46 (17%) 4/32 (13%)

Adjusted Rates 0.0% 46.8% 100.0%

Terminal Rates 0/38 (0%) 3/9 (33%) 0/0

Week of First Observation 79 45

Life Table Tests P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test P=0.028

Fisher Exact Test P=0.003 P=0.024
Carcinoma

Overall Rates 0/47 (0%) 12/46 (26%) 24/32 (75%)

Adjusted Rates 0.0% 36.7% 93.5%

Terminal Rates 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation 70 58

Life Table Tests P <0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test P<0.001

Fisher Exact Test P<0.001 P<0.001
Carcinosarcoma

Overall Rates 0/47 (0%) 1/46 (2%) 0/32 (0%)
Malignant Epithelial Tumors (Carcinoma, Squamous Cell Carcinoma, or Adenocarcinoma) (d)

Overall Rates 0/47 (0%) 23/46 (50%) 28/32 (88%)

Adjusted Rates 0.0% 71.8% 100%

Terminal Rates 0/38 (0%) 3/9 (33%) 0/0

Week of First Observation 70 45

Life Table Tests P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test P<0.001

Fisher Exact Test P<0.001 P<0.001
FEMALE
Adenoma

QOverall Rates 0/50 (0%) 1/49 (2%) 0/41 (0%)
Squamous Cell Carcinoma

Overall Rates 0/50 (0%) 2/49 (4%) 2/41 (5%)
Carcinoma

Overall Rates 0/50 (0%) 11/49 (22%) 28/41 (68%)

Adjusted Rates 0.0% 44.3% 100.0%

Terminal Rates 0/43 (0%) 3/11 (27%) 0/0

Week of First Observation 72 55

Life Table Tests P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test P<0.001

Fisher Exact Test P<0.001 P<0.001
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TABLE 13. ANALYSIS OF NASAL CAVITY TUMORS IN RATS IN THE TWO-YEAR GAVAGE STUDIES OF
DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Contro!l 100 mg/kg 200 mg/kg

FEMALE (Continued)
Adenocarcinoma

Overall Rates 0/50 (0%) 3/49 (6%) 6/41 (15%)

Adjusted Rates 0.0% 20.1% 40.0%

Terminal Rates 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 98 67

Life Table Tests P<0.001 P=0.011 P <0.001

Cochran-Armitage Trend Test P=0.005

Fisher Exact Test P=0.117 P =0.007
Carcinosarcoma

Overall Rates 0/50 (0%) 0/49 (0%) 1/41 (2%)
Rhabdomyosarcoma

Overall Rates 0/50 (0%) 0/49 (0%) 1/41 (2%)
Malignant Epithelial Tumors (Carcinoma, Squamous Cell Carcinoma, or Adenocarcinoma) (e)

Overall Rates 0/50 (0%) 16/49 (33%) 35/41 (85%)

Adjusted Rates 0.0% 61.6% 100.0%

Terminal Rates 0/43 (0%) 4/11(36%) 0/0

Week of First Observation 72 55

Life Table Tests P<0.001 P<0.001 P<«<0.001

Cochran-Armitage Trend Test P<0.001

Fisher Exact Test P<0.001 P<«0.001

(a) The statistical analyses used are discussed in Chapter II (Statistical Methods) and Appendix E (footnotes).

(b) The animal with the adenoma also had an adenocarcinoma.

(¢) The animal with the squamous cell papilloma also had a carcinoma.

(d) No nasal cavity tumors have been observed in 350 corn oil vehicle control male rats at the study laboratory; historical
incidence in NTP studies (mean): 1/1,100 (0.1%).

(e) No nasal cavity tumors have been observed in 350 corn oil vehicle control female rats at the study laboratory; historical
incidence in NTP studies: 0/1,100.

TABLE 14. INCIDENCE OF RATS WITH TUMOR INVASION TO THE BRAIN FROM THE NASAL CAVITY
INTHE TWO-YEAR GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg
MALE
Carcinoma, NOS, invasive 0/50 8/50 (16%) 26/50 (52%)
Adenocarcinoma, invasive 0/50 3/50 (6%) 3/50 (6%)
FEMALE
Carcinoma, NOS, invasive 0/50 7/50 (14%) 25/50 (50%)
Adenocarcinoma, invasive 0/50 2/50 (4%) 5/50 (10%)
Rhabdomyosarcoma, invasive 0/50 0/50 1/50 (2%)
Carcinosarcoma, invasive 0/50 0/50 1/50 (2%)
Dimethylvinyl Chloride, NTP TR 316 42



III. RESULTS: RATS

Oral Cavity (Mouth, Palate, Lip, Tongue, Oral
Mucosa, or Gum): Squamous cell papillomas
and squamous cell papillomas or carcinomas
(combined) in female rats occurred with signifi-
cant positive trends (Table 15). The incidences

of squamous cell carcinomas in low dose male
rats and squamous cell papillomas or car-
cinomas (combined) in high dose female rats
were significantly greater than those in the ve-
hicle controls.

TABLE 15. ANALYSIS OF ORAL CAVITY TUMORS IN RATS IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

MALE
Squamous Cell Carcinoma

Overall Rates 0/50 (0%) 5/50 (10%) 2/50 (4%)

Adjusted Rates 0.0% 21.9% 100.0%

Terminal Rates 0/38 (0%) 1/9(11%) 0/0

Week of First Observation 71 41

Lafe Table Tests P<0.001 P=0.007 P=0.030

Cochran-Armitage Trend Test P=0.238

Fisher Exact Test P=0028 P=0.247
Sguamous Cell Papilloma

Overall Rates 0/50 (0%) 0/50 (0%) 2/50 (4%)
Squamous Cell Papilloma or Carcinema(a)

Overall Rates 0/50 (0%) 5/50 (10%) 4/50 (8%)

Adjusted Rates 0.0% 21.9% 100.0%

Terminal Rates 0/38 (0%) 1/9 (11%) 0/0

Week of First Observation T 41

Life Table Tests P<0.001 P=0.007 P=0.001

Cochran-Armtage Trend Test P=0.070

Fisher Exact Test P=0.028 P=0.059
FEMALE
Squamous Cell Papilloma

Overall Rates 0/50 (0%) 0/50 (0%) 4/50 (8%)

Adjusted Rates 0.0% 0.0% 21.9%

Terminal Rates 0/43 (0%) 0/11 (0%) 00

Week of First Observation 65

Life Table Tests P<0.001 (b) P=0.004

Cochran-Armitage Trend Test P=0.015

Fisher Exact Test (b) P=0.059
Squamous Cell Carcinoma

Overall Rates 0/50 (0%) 2/50 (4%) 1/50 (2%)
Squamous Cell Papilloma or Carcinoma (c)

Overall Rates 0/50 (0%) 2/50 (4%) 5/50 (10%)

Adjusted Rates 0.0% 8.1% 41.4%

Terminal Rates 0/43 (0%) 0/11 (0%) 0/0

Week of First Observation 95 65

Life Table Tests P<0 001 P=0.126 P<0.001

Cochran-Armitage Trend Test P=0.016

Fisher Exact Test P=0 247 P=0.028

(a) No oral cavity tumors have been observed 1n 350 corn 01l vehicle control male rats at the study laboratory; historical

incidence in NTP studies (mean): 2/1,110(0.2%).

{b) No P value is reported because no tumars were observed 1n the 100 mg/kg and vehicle control gzoups.
{c) No oral cavity tumors have been observed in 350 corn o1l vehicle control female rats at the study laboratory; historical

incidence in NTP studies (mean): 3/1,100(0.3%).
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III. RESULTS: RATS

Esophagus: The incidences of epithelial hyper- carcinomas (combined) in low dose male rats was
plasia were increased in dosed rats (Table 16). significantly greater than that in the vehicle
The incidence of squamous cell papillomas or control group.

TABLE 16. ANALYSIS OF ESOPHAGEAL LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

MALE
Epithelial Hyperplasia

Overall Rates 0/50 (0%) 6/50 (12%) 4/49 (8%)
Squamous Cell Papilloma

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

Adjusted Rates 0.0% 16.7% 20.8%

Terminal Rates 0/38 (0%) 1/9 (11%) 0/0

Week of First Observation 99 61

Life Table Tests P<0.001 P=0.043 P=0.011

Cochran-Armitage Trend Test P=0.079

Fisher Exact Test P=0.247 P=0.117
Squamous Cell Carcinoma

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

Adjusted Rates 0.0% 28.1% 4.3%

Terminal Rates 0/38 (0%) 2/9 (22%) 0/0

Week of First Observation 90 66

Life Table Tests P=0.001 P=0.004 P=0.366

Cochran-Armitage Trend Test P=0.383

Fisher Exact Test P=0.059 P=0.495
Squamous Cell Papilloma or Carcinoma (a)

Overall Rates 0/50 (0%) 6/50 (12%) 4/49 (8%)

Adjusted Rates 0.0% 42.2% 24.3%

Terminal Rates 0/38 (0%) 3/9 (33%) 0/0

Week of First Observation 90 61

Life Table Tests P<0.001 P<0.001 P=0.004

Cochran-Armitage Trend Test P=0.076

Fisher Exact Test P=0.013 P=0.056
FEMALE
Epithelial Hyperplasia

Overall Rates 0/49 (0%) 7/50 (14%) 4/49 (8%)
Squamous Cell Carcinoma (b)

Overall Rates 0/49 (0%) 3/50 (6%) 1/49 (2%)

Adjusted Rates 0.0% 16.4% 12.5%

Terminal Rates 0/42 (0%) 1/11 (9%) 0/0

Week of First Observation 95 79

Life Table Tests P=0.002 P=0.024 P=0.157

Cochran-Armitage Trend Test P=0.378

Fisher Exact Test P=0.125 P=0.500

(a) One squamous cell carcinoma has been observed in 1,037 (0.1%) male corn oil vehicle control rats in NTP studies.
(b) No esophageal tumors have been observed in 1,036 female corn oil vehicle controls in NTP studies.
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III. RESULTS: RATS

Forestomach: Epithelial hyperplasia was ob-
served at increased incidences in dosed rats (Ta-
ble 17). This lesion was considered to be preneo-
plastic and was characterized by a thickening of
the epithelium, down-growth of basal cells, and
cellular atypia consisting of a loss of cell polari-
ty, increased basophilic staining of the cyto-
plasm, and pleomorphism.

The incidences of squamous cell papillomas and
squamous cell carcinomas in low dose male rats,

squamous cell carcinomas in low dose female
rats, and squamous cell papillomas or carcino-
mas (combined) in low dose male and low dose fe-
male rats were significantly greater than those
in the vehicle controls (Table 17). The squamous
cell papillomas were exophytic papilliferous
growths consisting of keratinized, stratified
squamous epithelium overlaying thin connec-
tive tissue cords. The carcinomas consisted of
cords and nests of stratified squamous epithe-
lium which invaded adjacent tissues.

TABLE 17. ANALYSIS OF FORESTOMACH LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

MALE
Epithelial Hyperplasia

Overall Rates 0/49 (0%) 24/50 (48%) 19/50 (38%)
Squamous Cell Papilloma (a)

Overall Rates 0/49 (0%) 7/50 (14%) 0/50 (0%)

Adjusted Rates 0.0% 52.2% 0.0%

Terminal Rates 0/38 (0%) 4/9 (44%) 0/0

Week of First Observation 920

Life Table Tests P<0.001 P<0.001 (b

Cochran-Armitage Trend Test P=0.585N

Fisher Exact Test P=0.007 (b)
Squamous Cell Carcinoma(c)

QOverall Rates 0/49 (0%) 7/50 (14%) 0/50 (0%)

Adjusted Rates 0.0% 30.4% 0.0%

Terminal Rates 0/38 (0%) 1/9(11%) 0/0

Week of First Observation 82

Life Table Tests P<0.001 P<0.001 (b)

Cochran-Armitage Trend Test P=0.585N

Fisher Exact Test P=0.007 (b)
Squamous Cell Papilloma or Carcinoma

Overall Rates 0/49 (0%) 14/50 (28%) 0/50 (0%)

Adjusted Rates 0.0% 70.1% 0.0%

Terminal Rates 0/38 (0%) 6/9 (56%) 0/0

Week of First Observation 82

Life Table Tests P<0.001 P<0.001 (b)

Cochran-Armitage Trend Test P=0.556N

Fisher Exact Test P<0.001 (b)
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TABLE 17. ANALYSIS OF FORESTOMACH LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

FEMALE
Epithelial Hyperplasia

Overall Rates 0/50 (0%) 29/50 (58%) 24/49 (49%)
Squamous Cell Papilloma (d)

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

Adjusted Rates 2.0% 25.5% 25.0%

Terminal Rates 0/43 (0%) 2/11 (18%) 0/0

Week of First Observation 74 98 87

Life Table Tests P=0.005 P=0.027 P=0.356

Cochran-Armitage Trend Test P=0.593

Fisher Exact Test P=0.181 P=0.748
Squamous Cell Carcinoma (e)

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

Adjusted Rates 0.0% 22.2% 2.7%

Terminal Rates 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 90 64

Life Table Tests P=0.002 P=0.004 P=0.444

Cochran-Armitage Trend Test P=0.391

Fisher Exact Test P=0.028 P=0.495
Squamous Cell Papilloma or Carcinoma

Overall Rates 1/50 (2%) 9/50 (18%) 2/49 (4%)

Adjusted Rates 2.0% 43.6% 27.0%

Terminal Rates 0/43 (0%) 3/11 (27%) 0/0

Week of First Observation T4 90 64

Life Table Tests P<0.001 P<0.001 P=0.142

Cochran-Armitage Trend Test P=0.415

Fisher Exact Test P=0.008 P=0.492

(a) Historical incidence at study laboratory (mean): 0/350; historical incidence of squamous cell papillomas of the stomach in

NTP studies: 4/1,091 (0.4%)

(b) No P values are reported because no tumors were observed in the 200 mg/kg and vehicle control groups.
(c) Historical incidence at study laboratory: 0/350; historical incidence of squamous cell carcinomas of the stomach in NTP

studies: 0/1,091

(d) Historical incidence at study laboratory (mean): 1/349 (0.3%); historical incidence of squamous cell papillomas of the

stomach in NTP studies: 4/1,096 (0.4%)

(e) Historical incidence at study laboratory: 0/349; historical incidence in NTP studies: 0/1,096

Thyroid Gland: The incidences of follicular cell
hyperplasia in dosed and vehicle control rats of
each sex were similar (male: vehicle control,
1/50, 2%; low dose, 1/48, 2%; high dose, 0/47,; fe-
male: vehicle control, 0/49; low dose, 1/49, 2%,;
high dose, 1/47, 2%). The incidences of follicular
cell carcinomas and follicular cell adenomas or
carcinomas {(combined) in low dose female rats
were significantly greater than those in the
vehicle controls by life table analysis but not by
the Fisher exact test (Table 18). In male rats,
the incidences of follicular cell adenomas were
as follows: vehicle control, 1/50 (2%); low dose,
2/48 (4%); high dose, 0/47.

Dimethylvinyl Chloride, NTP TR 316

Duodenal Mucosa: Necrosis was observed at in-
creased incidences in dosed male and female rats
(male: vehicle control, 0/45; low dose, 2/49, 4%;
high dose, 6/48, 13%; female: vehicle control,
0/47; low dose, 1/50, 2%; high dose, 8/47, 17%).

Mammary Gland: The incidence of fibroadeno-
mas in low dose female rats was significantly
greater than that in the vehicle controls by the
life table test but not by the Fisher exact test
(Table 19). Early deaths among female rats in
the high dose group may account for the lower
incidence of these tumors for this group when
compared with the low dose and vehicle control

groups.



TABLE 18. ANALYSIS OF THYROID GLAND TUMORS IN FEMALE RATS INTHE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Follicular Cell Carcinoma(a)

Overall Rates 1/49 (2%) 5/49 (10%) 0/47 (0%)

Adjusted Rates 2.4% 34.7% 0.0%

Terminal Rates 1/42 (2%) 3/10 (30%) 0/0

Week of First Observation 104 95

Life Table Tests P=0.003 P=0.002 (b)

Cochran-Armitage Trend Test P=0.415N

Fisher Exact Test P=0.102 P=0.510N
Follicular Cell Adenoma or Carcinoma

Overall Rates 1/49 (2%) 5/49 (10%) 1/47 (2%)

Adjusted Rates 2.4% 34.7% 2.9%

Terminal Rates 1/42 (2%) 3710 (30%) 0/0

Week of First Observation 104 95 67

Life Table Tests P=0.001 P=0.002 P=0.427

Cochran-Armitage Trend Test P=0.576

Fisher Exact Test P=0.102 P=0.742

(a) Historical incidence at study laboratory (mean * SD). 3/342(0.9% * 1%); historical incidence in NTP studies: 5/1,076
(0.5% * 0.9%)

(b) No P value could be determined because all 200 mg/kg animals died before the first tumor was observed in the vehicle
control group.

TABLE 19. ANALYSIS OF MAMMARY GLAND TUMORS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Fibroadenoma (a)

Overall Rates 10/50 (20%) 18/50 (36%) 5/50 (10%)

Adjusted Rates 23.3% 71.6% 100.0%

Terminal Rates 10/43 (23%) 6/11 (55%) 0/0

Week of First Observation 104 84 74

Life Table Tests P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test P=0.139N

Fisher Exact Test P=0.059 P=0.131N
Adenocarcinoma (b)

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

Adjusted Rates 2.0% 19.2% 0.0%

Terminal Rates 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 74 924

Life Table Tests P=0.112 P=0.0585 P=0.735N

Cochran-Armitage Trend Test P=0.390N

Fisher Exact Test P=0.181 P=0.500N

(a) Historical incidence of all benigh mammary gland tumors at study laboratory (mean * SD): 86/350 (25% + 9%); historical
incidence in NTP studies: 280/1,100(26% % 8%)

(b) Historical incidence of all malignant mammary gland tumors at study laboratory (mean * SD): 4/350 (1% + 2%); historical
incidence in NTP studies: 17/1,100 (2% + 2%)
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III. RESULTS: MICE

SINGLE-ADMINISTRATION STUDIES

Unfasted: All mice that received 3,160 or 10,000
mg/kg dimethylvinyl chloride died by day 5
(Table 20). Compound-related clinical signs in-
cluded weakness, staggering gait, prostration,
shallow breathing, diarrhea, and distended
stomach.

Fasted: All mice that received 3,160 mg/kg di-
methylvinyl chloride died by day 2 (Table 20).
Compound-related clinical signs included dis-
tended stomach, inactivity, prostration, and
incoordination.

FOURTEEN-DAY STUDIES

All mice that received 1,500 or 2,000 mg/kg
dimethylvinyl chloride and 4/5 males and 5/56
females that received 1,000 mg/kg died before
the end of the studies (Table 21). Compound-
related signs included inactivity, staggering
gait, rough fur coat, labored/shallow breathing,
weakness, hunched back, prostration, and
opaque eyes.

TABLE 20. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE SINGLE-ADMINISTRATION
GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Male Female
Dose Survival Initial Mean Body Dose Survival Initial Mean Body
(mg/kg) (a) Weights (b) (grams) (mg/kg) (a) Weights (b) (grams)
Unfasted
100 5/5 20 100 5/5 19
316 5/5 22 316 5/5 19
1,000 5/5 21 1,000 5/5 19
3,160 (c) 0/5 21 3,160 (©)0/5 19
10,000 (d)0/5 22 10,000 (d)0/5 19
Fasted (e)
31.6 5/5 21 31.6 5/5 19
100 5/5 21 100 5/5 19
316 5/5 20 316 5/5 18
1,000 5/5 21 1,000 5/5 18
3,160 "o/ 21 3,160 05 13

(a) Number surviving/number initially in group
(b) Final body weights not recorded

(c) Day of death: all 5

(d) Day of death: 1,1,2,2,2

(e) Mice were denied food 4 hours before gavage.
(f) Day of death: all 2

Dimethylvinyl Chloride, NTP TR 316
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TABLE 21. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY GAVAGE

STUDIES OF DIMETHYLVINYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial Final Change (b) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 22 23 +1 -
250 (c)4/5 22 25 +3 108.7
500 5/5 23 24 +1 104.3
1,000 (d)1/5 22 16 -6 69.6
1,500 (e)0/5 22 ty \y iy
2,000 (g8)0/5 23 H (64 o
FEMALE
0 5/56 18 19 +1 -
250 5/5 18 18 0 94.7
500 5/5 19 20 +1 105.3
1,000 (h) 0/5 18 () 9] ®
1,500 (g) 0/5 18 H ) ®
2,000 (g 0/5 18 ® ® ®

(a) Number surviving/number initially in group

(b) Mean body weight change of the survivors

(¢) Death not compound related

(d) Day of death: 3,4,4,5

(e) Day of death: 2,2,2,2,3

(f) No data are reported due to the 100% mortality in this group.

{g) Day of death: all2

(h) Day of death: 4,4,4,4,12

49 Dimethylvinyl Chloride, NTP TR 316



III. RESULTS: MICE

THIRTEEN-WEEK STUDIES

The vehicle control male mice received 750
mg/kg dimethylvinyl chloride once during week
10; as a result, four died (Table 22). All male
and 9/10 female mice that received 750 mg/kg
also died before the end of the studies. Clinical
signs observed in the 750 mg/kg groups included
decreased activity and prostration. At week 12,
mean body weights relative to those of the
vehicle controls were 7% lower for male mice
that received 500 mg/kg dimethylvinyl chloride
and 4.5% lower for female mice that received 750
mg/kg.

Necrosis of lymphopoietic cells (leading to
atrophy of lymphoid tissue) was observed in the

thymus, lymph nodes, and spleen (Table 23).
Compound-related necrotic and/or degenerative
changes also occurred in the pancreatic islets,
liver, ovary, and testis. The severity of the le-
sions was greater in males than in females.

Dose Selection Rationale: Based on the pattern
of histopathologic, necrotic, and degenerative
changes at all doses (but most prominent at
doses of 500 mg/kg and above), the doses origi-
nally selected for mice for the 2-year studies
were 200 and 400 mg/kg dimethylvinyl chloride,
administered in corn oil by gavage, 5 days per
week. Because of the large number of deaths in
the 400 mg/kg groups, the studies were restarted
at doses of 100 and 200 mg/kg dimethylvinyl
chloride.

TABLE 22. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial Final Change (b) to Vehicle Controls
(mg/kg) (percent)
MALE
0 (c)5/10 27 29 +2 --
63 10/10 25 29 +4 100.0
125 10/10 26 30 +4 103.4
250 10/10 26 30 +4 103.4
500 10/10 26 27 +1 93.1
750 (d)0/10 26 (e) (e) (e)
FEMALE
0 10/10 17 22 +5 --
63 10/10 19 24 +5 109.1
125 10/10 20 23 +3 104.5
250 10/10 19 24 +5 109.1
500 10/10 20 23 +3 104.5
750 1110 20 21 +1 95.5

(a) Number surviving/number initially in group
(b) Mean body weight change of the survivors

(c) Four deaths resulted from an accidental dosing with 750 mg/kg dimethylvinyl chloride of all vehicle control mice during

week 10.

(d) Week ofdeath: 1,1,1,1,2,3,3,4,7,11

(e) No data reported due to the 100% mortality in this group.
(f) Week of death: 1,3,3,3,5,8,9,9,12

Dimethylvinyl Chloride, NTP TR 316
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TABLE 23. INCIDENCES OF LESIONS IN MICE IN THE THIRTEEN-WEEK GAVAGE STUDIES OF
DIMETHYLVINYL CHLORIDE

Dose (mg/kg)

Site/Lesion 0 (a) 0 (b) 63 125 250 500 750
MALE
Liver

Necrosis 0/10 1/10 0/10 0/10 0/10 0/10 4/10

Vacuolization 0/10 0/10 0/10 0/10 0/10 2/10 110
Pancreatic islets

Necrosis 0/10 5/10 1/10 0/10 0/10 3/10 8/10

Atrophy 0/10 0/10 0/10 0/10 0/10 0/10 6/10
Testis

Spermatogenic hypoplasia 0/10 1/9 0/10 1/10 0/10 3110 2/10
Bone marrow

Hypoplasia 0/8 310 0/10 0/9 0/10 0/10 10/10
Mandibular lymph node

Necrosis of lymphocytes 077 Y 1/5 37 1/10 21 51

Lymphoid atrophy 077 07 0/5 077 0/10 07 51
Mesenteric lymph node

Necrosis of lymphocytes 0/1 0/0 0/10 1/8 0/10 5/6 1
Thymus

Necrosis 0/4 8/8 0/10 0/10 0/10 ¥ i 4/5

Lymphoid atrophy 0/4 3/8 0/10 0/10 0/10 057 2/5
Spleen

Necrosis of lymphocytes 0/9 8/9 0/10 0/10 0/10 8/10 5/9
FEMALE
Liver

Necrosis 0/10 0/10 0/10 0/10 0/10 0/10 1/10

Vacuolization 0/10 0/10 0/10 010 0/10 1/10 7710
Pancreatic islets

Necrosis 0/10 0/10 0/10 0/10 0/10 1/10 4/10

Atrophy 0/10 0/10 0/10 0/10 0/10 0/10 3/10
Ovary

Atrophy 0/9 0/10 0/10 0/10 0/9 0/10 5/8

Necrosis of granulosa cells  0/9 9/10 5/10 7/10 6/9 8/10 5/8
Bone marrow

Hypoplasia 0/10 0/9 0/10 0/10 0/10 0/10 6/10
Mandibular lymph node

Necrosis of lymphocytes  0/10 6/9 1/5 1/5 1/8 5/8 2/6

Lymphoid atrophy 0/10 0/9 0/5 0/5 0/8 0/8 1/6
Mesenteric lymph node

Necrosis of lymphocytes 0/0 0/2 0/1 0/0 0/0 1/3 2/6
Thymus

Necrosis 0/5 9/10 0/10 0/9 0/10 10/10 4/5

Lymphoid atrophy 0/5 0/10 0/10 0/9 010 0/10 1/5
Spleen

Necrosis of lymphocytes 0/9 9/10 0/10 4/10 3/10 8/9 8/10

(a) Controls from another study at the same laboratory (for comparison only)
(b) Male controls from present study (received dimethylvinyl chloride, 750 mg/kg, once during week 10)

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Mean body weights of high dose male mice were
6%-24% lower than those of the vehicle controls
after week 4 (Table 24 and Figure 3). The mean
body weights of the low dose male mice were 2%-

51

8% lower than those of the vehicle controls be-
tween weeks 2 and 76 and 9%-16% lower there-
after. Mean body weights of high dose female
mice were at least 5% lower than those of the ve-
hicle controls after week 44. Mean body weights
of low dose female mice were 4%-11% lower than
those of the vehicle controls after week 88.

Dimethylvinyl Chloride, NTP TR 316



TABLE 24. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE

Weeks Vehicle Control 100 mg/kg %)t%m&l‘g_——lv'_f_
on TAv.Wt. No.of "Av.Wi. Wi (percent No.of Av.Wt. .{percent 0.0
Study (grams) Survivors (grams) of veh.controls)Survivors (grams) of veh. controls) Survivors
MALE
0 235 50 230 98 50 231 98 50
1 243 50 24 4 100 50 245 101 49
2 261 48 251 96 50 254 97 49
s 269 48 259 98 47 260 97 44
4 293 48 271 92 47 273 93 44
5 293 48 280 96 47 275 9% 44
8 298 48 287 96 47 280 94 44
7 300 48 289 96 47 281 94 44
8 313 48 299 96 47 289 92 44
9 321 48 304 95 47 295 92 4
10 324 48 309 95 47 299 92 44
11 832 48 313 94 47 302 91 44
12 338 48 325 97 47 311 93 44
18 335 48 322 9 47 309 92 44
16 349 48 342 98 47 328 94 44
20 366 48 352 96 47 335 92 44
24 372 48 358 96 47 337 91 44
28 381 48 373 98 47 350 92 44
32 378 48 369 98 47 350 93 44
38 390 48 372 95 47 357 92 44
40 387 48 367 95 47 353 91 4“
“ 394 48 371 94 47 358 91 44
48 400 48 380 95 47 360 90 4“4
52 404 48 388 98 48 363 90 44
58 404 46 387 98 48 365 90 40
€0 407 45 395 97 48 372 91 39
64 418 45 399 95 45 378 90 37
8 431 45 408 95 45 379 88 34
72 431 45 408 94 44 385 89 31
8 435 44 397 91 42 373 86 28
80 43 44 402 91 37 368 83 20
84 428 44 393 92 32 370 86 11
88 439 43 38 ¢ 87 28 356 81 10
92 441 42 371 84 20 337 78 8
26 429 41 371 86 15 370 88 2
100 418 38 365 88 10 355 85 2
FEMALE

0 183 50 184 101 50 181 99 50
1 189 50 198 105 50 198 105 49
2 197 50 203 103 50 204 104 49
s 203 50 208 102 47 210 103 43
4 218 50 220 101 47 224 103 43
5 213 50 224 105 47 223 105 43
8 220 50 230 108 47 227 103 43
7 222 50 225 101 47 227 102 43
8 228 50 232 102 48 230 101 43
9 227 50 235 104 46 233 103 43
10 229 50 237 108 48 236 103 43
11 238 50 241 101 48 243 102 43
12 239 50 247 108 48 24 4 102 43
18 243 50 245 101 46 240 99 43
16 248 50 255 104 48 251 102 43
20 258 50 261 101 46 253 98 43
24 259 50 266 103 46 253 98 43
28 278 50 2717 101 48 26 4 96 43
32 275 50 273 99 48 260 95 43
38 281 50 278 99 45 289 96 43
40 275 50 275 100 45 266 97 42
4% 283 50 281 99 45 288 95 42
48 287 50 288 100 43 273 95 42
52 294 49 29 2 99 43 274 93 42
56 298 49 292 98 4 277 93 40
80 303 49 299 99 39 283 93 a7
64 313 49 308 98 38 293 94 37
68 324 49 309 95 38 301 93 38
72 381 48 322 97 34 308 92 34
76 329 48 320 97 33 304 92 28
80 335 47 319 95 28 313 93 23
84 329 47 318 97 24 310 94 20
88 337 48 308 91 22 209 89 17
92 343 45 316 92 13 310 90 10
26 340 42 328 96 9 207 87 7
100 338 41 299 89 7 285 85 4
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II1. RESULTS: MICE

Survival

Estimates of the probabilities of survival for
male and female mice administered dimethyl-
vinyl chloride at the doses used in these studies
and for vehicle controls are shown in the Kaplan
and Meier curves in Figure 4. The survival of
the dosed groups of both males (low dose after
week 83, high dose after week 67) and females
(low dose after week 58, high dose after week 54)
was significantly lower than that of the vehicle
control groups (Table 25).

Pathology and Statistical Analyses of
Results

This section describes the significant or notewor-
thy changes in the incidences of mice with neo-
plastic or nonneoplastic lesions of the fore-
stomach, preputial gland, harderian gland,
liver, bone marrow, spleen, thyroid gland, testis,
nasal cavity, and lung. Histopathologic findings
on neoplasms in mice are summarized in Appen-
dix B (Tables B1 and B2); Appendix B (Tables B3

and B4) also gives the survival and tumor status
for individual male and female mice. Findings
on nonneoplastic lesions are summarized in Ap-
pendix D (Tables D1 and D2). Appendix E (Ta-
bles E3 and E4) contains 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 dis-
cussed in Chapter II (Statistical Methods) and
Appendix E (footnotes). The statistical analyses
and interpretation of tumor incidence data for
mice were complicated by Lthe marked reduction
in survival in dosed male and female mice when
compared with that of the vehicle controls. No
vehicle control animals were killed when dosed
animals were dying. Consequently, the inci-
dental tumor test has reduced sensitivity, since
there is little overlapping of survival in dosed
and vehicle control groups. Hence, the inci-
dental tumor test was not given primary em-
phasis, although for completeness the results of
this test are presented in Appendix E. Historical
incidences of tumors in corn oil vehicle control
animals are listed in Appendix F.

TABLE 25. SURVIVAL OF MICE IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHYLVINYL

CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg
MALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 12 42 48
Killed at termination 38 8 1
Died during termination period 0 0 1
Survival P values (¢) <0.001 <0.001 <0.001
FEMALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 9 43 46
Accidentally killed 0 1 1
Killed at termination 41 5 2
Died during termination period 0 1 1
Survival P values (¢) <0.001 <0.001 <0.001

(a) Terminal-kill period: week 103
(b) Includes animals killed in a moribund condition

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

with the vehicle controls are in the dosed columns.

Dimethylvinyl Chloride, NTP TR 316
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III. RESULTS: MICE

Forestomach: Papillomas in males and carcino- mas in high dose males and carcinomas in dosed
mas in males and females occurred with signifi- males and females were significantly greater
cant positive trends; the incidences of papillo- than those in the vehicle controls (Table 26).

TABLE 26. ANALYSIS OF FORESTOMACH TUMORS IN MICE IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHYLVINYL CHLORIDE (a)

Vehicle Control 100 mg/kg 200 mg/kg
MALE
Squamous Cell Papilloma (b)
Overall Rates 1/48 (2%) 3/47 (6%) 8/44 (18%)
Adjusted Rates 2.6% 19.6% 25.8%
Terminal Rates 1/38 (3%) 1/8 (13%) 0/2 (0%)
Week of First Observation 103 78 54
Life Table Tests P<0.001 P=0.054 P=0.001
Cochran-Armitage Trend Test P=0.005
Fisher Exact Test P=0.301 P=0.011
Squamous Cell Carcinoma (c¢)
Overall Rates 0/48 (0%) 42/47 (89%) 35/44 (90%)
Adjusted Rates 0.0% 95.3% 100.0%
Terminal Rates 0/38 (0%) 6/8 (75%) 2/2 (100%)
Week of First Observation 50 53
Life Table Tests P<0.001 P<0.001 P<0.001
Cochran-Armitage Trend Test P<0.001
Fisher Exact Test P<0.001 P<0.001
Squamous Cell Papilloma or Carcinoma
Overall Rates 1/48 (2%) 43/47 (91%) 41/44 (93%)
Adjusted Rates 2.6% 97.7% 100.0%
Terminal Rates 1/38 (3%) T/8 (88%) 2/2 (100%)
Week of First Observation 103 50 53
Life Table Tests P<0.001 P<0.001 P<0.001
Cochran-Armitage Trend Test P<0.001
Fisher Exact Test P<0.001 P<0.001
FEMALE
Squamous Cell Papilloma
Overall Rates 0/50 (0%) 1/47 (2%) 3/43 (7%)
Squamous Cell Carcinoma (d)
Overall Rates 0/50 (0%) 40/47 (85%) 36/43 (84%)
Adjusted Rates 0.0% 97.5% 97.0%
Terminal Rates 0/41 (0%) 5/6 (83%) 2/3 (67%)
Week of First Observation 35 54
Life Table Tests P<0.001 P<0.001 P<0.001
Cochran-Armitage Trend Test P<0.001
Fisher Exact Test P<0.001 P<0.001
Squamous Cell Papilloma or Carcinoma
Overall Rates 0/50 (0%) 40/47 (85%) 38/43 (88%)
Adjusted Rates 0.0% 97.5% 100.0%
Terminal Rates 0/41 (0%) 5/6 (83%) 3/3 (100%)
Week of First Observation 35 54
Life Table Tests P<0.001 P<0.001 P<0.001
Cochran-Armitage Trend Test P<0.001
Fisher Exact Test P<0.001 P<0.001

(a) The statistical analyses used are discussed in Chapter II (Statistical Methods) and Appendix E (footnotes).

(b) Historical incidence of stomach papillomas or squamous cell papillomas at study laboratory (mean): 6/343 (2%);
historical incidence in NTP studies: 9/1,070 (1%)

(c) Historical incidence of stomach squamous cell carcinomas at study laboratory (mean): 1/343 (0.3%); historical incidence
in NTP studies: 5/1,070 (0.5%)

(d) No stomach tumors have been observed in 343 corn oil vehicle control female mice at the study laboratory; no stomach
squamous cell carcinomas have been observed in corn oil vehicle controls in NTP studies.
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III. RESULTS: MICE

Preputial Gland: Squamous cell carcinomas in
male mice occurred with a significant positive
trend, and the incidence in the high dose group
was significantly greater than that in the vehi-
cle controls (Table 27).

Harderian Gland: Papillary adenomas in fe-
male mice occurred with a significant positive
trend, and the incidence in the high dose group

was significantly greater than that in the vehi-
cle controls (Table 28).

Liver: Focal necrosis or necrosis, NOS, was ob-
served at increased incidences in dosed male and
dosed female mice. An increased number of
hemangiomas and hemangiosarcomas was
observed in low dose and high dose male mice
compared with that in the vehicle controls
(Table 29).

TABLE 27. ANALYSIS OF PREPUTIAL GLAND TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Squamous Cell Carcinoma (a)

Overall Rates 1/48 (2%) 3/47 (6%) 16/44 (36%)

Adjusted Rates 2.6% 21.4% 82.5%

Terminal Rates 1/38 (3%) 1/8 (13%) 1/2 (50%)

Week of First Observation 103 81 64

Life Table Tests P<0.001 P=0.044 P<0.001

Cochran-Armitage Trend Test P<0.001

Fisher Exact Test P=0.301 P<0.001

(a) No preputial gland tumors have been reported in 350 corn oil vehicle control male mice at the study laboratory; one
adenoma was observed in 1,097 male corn oil vehicle control mice in NTP studies.

TABLE 28. ANALYSIS OF HARDERIAN GLAND TUMORS IN FEMALE MICE IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg
Papillary Adenoma (a)

Overall Rates 0/50 (0%) 3/47 (6%) 5/43 (12%)
Adjusted Rates 0.0% 27.6% 49.4%
Terminal Rates 0/41 (0%) 1/6 (17%) 1/3(33%)
Week of First Observation 80 82
Life Table Tests P<0.001 P=0.005 P<0.001
Cochran-Armitage Trend Test P=0.014
Fisher Exact Test P=0.110 P=0.019

(a) Historical incidence at study laboratory (mean * SD): 4/349 (1% t 2%); historical incidence in NTP studies:

20/1,096 (2% % 2%)
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TABLE 29. NUMBER OF MICE WITH LESIONS OF THE LIVER IN THE TWO-YEAR GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE

Lesion Vehicle Control 100 mg/kg 200 mg/kg

MALE

Number of mice examined 50 50 50
Number of livers examined 49 50 49
Necrosis, NOS or focal 2 15 8
Angiectasis 0 2 1
Hemangioma 0 1 1
Hemangiosarcoma 0 1 3
FEMALE

Number of mice examined 50 50 50
Number of livers examined 50 50 48
Necrosis, focal 1 4 7
Angiectasis 0 1 0
Hemangioma 0 0 0
Hemangiosarcoma 0 0 0

Bone Marrow: Granulocytic hyperplasia was ob-
served at increased incidences in dosed male and
dosed female mice (male: vehicle control, 1/48,
2%; low dose, 13/50, 26%; high dose, 9/49, 18%;
female: vehicle control, 2/50, 4%; low dose,
12/50, 24%; high dose, 14/48, 29%).

Spleen: Hematopoiesis was observed at in-
creased incidences in dosed male and dosed fe-
male mice (male: vehicle control, 1/49, 2%; low
dose, 13/50, 26%; high dose, 16/49, 33%; female:
vehicle control, 3/50, 6%; low dose, 12/49, 24%;
high dose, 12/47, 26%).

Thyroid Gland: Follicular cysts were observed
at an increased incidence in low dose male mice
(vehicle control, 1/49, 2%; low dose, 10/48, 21%;
high dose, 2/45, 4%). A follicular cell adenoma
was observed in one high dose male mouse, and a
follicular cell carcinoma was observed in one ve-
hicle control male mouse.
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Testis: Atrophy was observed at an increased in-
cidence in high dose male mice (vehicle control,
0/49; low dose, 1/50, 2%; high dose, 9/49, 18%).

Nasal Cavity: Suppurative inflammation was
observed at an increased incidence in high dose
female mice (vehicle control, 1/50, 2%; low dose,
3/50, 6%; high dose, 5/50, 10%).

Lung: Acute bronchopneumonia was observed
at an increased incidence in high dose female
mice (vehicle control, 0/50; low dose, 2/49, 4%;
high dose, 6/48, 13%). Alveolar/bronchiolar ade-
nomas and adenomas or carcinomas (combined)
in female mice occurred with significant positive
trends; the incidence of alveolar/bronchiolar
adenomas or carcinomas (combined) in the high
dose group was significantly greater than that in
the vehicle controls by life table analysis (Ta-
ble 30).



TABLE 30. ANALYSIS OF LUNG TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY OF
DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Alveolar/Bronchiolar Adenoma (a)

Overall Rates 2/50 (4%) 1/46 (2%) 6/43 (14%)

Adjusted Rates 4.9% 4.2% 46.3%

Terminal Rates 2/41 (5%) 0/6 (0%) 1/3(33%)

Week of First Observation 103 86 59

Life Table Tests P<0.001 P=0.556 P=0.001

Cochran-Armitage Trend Test P=0.048

Fisher Exact Test P=0.532N P=0.091
Alveolar/Bronchiolar Carcinoma

Overall Rates 1/50 (2%) 0/46 (0%) 1/43 (2%)
Alveolar/Bronchiolar Adenoma or Carcinoma (b)

Overall Rates 3/50 (6%) 1/46 (2%) /43 (16%)

Adjusted Rates 7.0% 4.2% 73.2%

Terminal Rates 2/41 (5%) 0/6 (0%) 2/3 (67%)

Week of First Observation 93 86 59

Life Table Tests P<0.001 P=0.657 P<0.001

Cochran-Armitage Trend Test P=0.059

Fisher Exact Test P=0.341N P=0.104

(a) Historical incidence at study laboratory (mean + SD): 15/347 (4% % 3%); historical incidence in NTP studies:

45/1,087 (4% * 3%)
(b) Historical incidence at study laboratory (mean * SD): 20/347 (6% + 4%); historical incidence in NTP studies:

57/1,087 (5% % 3%)
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IV. DISCUSSION AND CONCLUSIONS

Dimethylvinyl chloride was studied for toxicity,
including carcinogenicity, in male and female
F344/N rats and B6C3F; mice by administering
the chemical in corn oil by gavage at doses of 0,
63, 125, 250, 500, or 750 mg/kg body weight, 5
days per week, for 13 weeks and at doses of 0,
100, or 200 mg/kg per day, 5 days per week, for
102 or 103 weeks.

The 13-week studies accurately identified the
sites that were affected in the 2-year studies, ex-
cept for the nasal cavity of rats. The histopatho-
logic examination revealed noteworthy patho-
logic alterations in the intestinal epithelium,
hepatocytes, and bone marrow. Changes ob-
served in the testis were probably secondary ef-
fects of toxicity. Mortality at 750 mg/kg per day
was substantially greater in mice than in rats,
but the effect on body weight was less in mice
than in rats.

Compared with the histopathologic alterations
in rats, those in mice in the 13-week studies pre-
sented a more diffuse pattern of toxicity; these
alterations included necrosis of the lympho-
poietic cells, liver, pancreatic islets, ovary, and
spleen. The effects on the ovary in female mice
were observed at all doses in the 13-week study,
and the effect on the spleen was seen in female
mice at doses of 125 mg/kg and above. The testis
of mice, like that of rats, may have been a sec-
ondary site of toxicity.

Because most of the adverse effects in mice oc-
curred at 500 mg/kg and above in the 13-week
studies, doses for the 2-year studies in mice were
initially set at 200 and 400 mg/kg per day. After
5 months, however, the studies in mice were ter-
minated because of the large number of deaths
in the 400 mg/kg group; the studies were re-
started with doses of 100 and 200 mg/kg per day.
Thus, the 13-week studies identified the sites
that would be affected in the 2-year studies, but
the high dose initially set for the 2-year studies
in mice exceeded the maximum tolerated dose.
In fact, dose levels of 100 and 200 mg/kg per day
caused significant decreases in body weight gain
and survival in rats and mice of each sex. How-
ever, clinical observations as well as the gross
and microscopic pathologic examination did not
clearly identify causes of early mortality. In the
absence of toxicologic findings that would
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explain the early mortality, it is assumed that
the high incidence of tumors and other chemical-
related toxicity contributed to the decreased
survival of dosed rats and mice.

In the 2-year studies, malignant epithelial tu-
mors of the nasal cavity and squamous cell car-
cinomas of the oral cavity, esophagus, and fore-
stomach occurred at significantly dose-related
increased incidences in male and female rats,
and the incidence of fibroadenomas of the mam-
mary gland was significantly increased in low
dose female rats. The marginal increase in the
incidence of mammary gland lesions and the
lack of a high-dose effect make their relationship
to dimethylvinyl chloride administration uncer-
tain. Squamous cell carcinomas of the fore-
stomach were observed at significantly in-
creased incidences in dosed male and female
mice, and the incidence of squamous cell carcino-
mas of the preputial gland was significantly in-
creased in high dose males. Because of the na-
ture and incidence of the tumors of the harderi-
an gland and lung in female mice, their relation-
ship to administration of dimethylvinyl chloride
was considered uncertain.

Invasion and metastasis from primary tumor
sites were observed in both rats and mice. For
example, the malignant neoplasms of the nasal
cavity of rats spread to surrounding structures
including the maxillary and cranial bones,
brain, and regional lymph nodes. In mice, tu-
mors of the lymph nodes were found secondary to
the high incidence of forestomach tumors.

Although both dimethylvinyl chloride and vinyl
chloride are carcinogenic in laboratory animals,
the types of tumors produced by vinyl chloride
administration, particularly in rats, are more
varied than those observed in the current stud-
ies of dimethylvinyl chloride. The following tu-
mors have been related to exposure of rats to
vinyl chloride at various concentrations: angio-
sarcomas of the liver, carcinomas of the Zymbal
gland, nephroblastomas, adenocarcinomas of the
mammary gland, papillomas and acanthomas of
the forestomach, extrahepatic angiosarcomas,
and hepatomas. These lesions have been gen-
erally found in rodents exposed by inhalation at
concentrations greater than 10 ppm and by in-
gestion at 0.3 mg/kg for 2 years or more (Maltoni
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et al., 1984). Although the spectrum of tumors
observed has been broad even at low concentra-
tions of vinyl chloride, the lesions observed in
the present dimethylvinyl chloride studies are
confined more to the squamous cells of tissues
directly exposed. Although dimethylvinyl
chloride was carcinogenic at both doses, the
doses of vinyl chloride reported to be carcino-
genic are considerably lower than those in the
current studies. However, the available data are
insufficient for comparison of relative carcino-
genicity at lower dose levels.

Vinyl chloride is metabolized primarily in the
liver by microsomal enzymes. Evidence sug-
gests that the toxicity of vinyl chloride is due to
its enzymatic oxidation to reactive polar metabo-
lites. Bartsch and Montesano (1975) report two
possible schemes, one involving alcohol dehy-
drogenase and the other mixed function oxidase.
Chloroethylene oxide, which is thought to be
formed by the mixed function oxidase system,
may be the primary microsomal metabolite
capable of alkylating cellular macromolecules
(Laib and Bolt, 1977). The data of Hathaway
(1977) suggest that vinyl chloride metabolites
(chloroacetaldehyde, formed in either metabolic
system) may interact with some purine and py-
rimidine residues of DNA; this may explain the
carcinogenicity of vinyl chloride. The predom-
inant pathway for vinyl chloride metabolism
probably depends on dose level (Hefner et al.,
1975).

Knowledge of the metabolism of dimethylvinyl
chloride is sparse compared with the con-
siderable amount of data on the metabolism of
vinyl chloride. However, some information on
distribution, elimination, and metabolism has
been provided by limited NTP studies in male
F344/N rats and B6C3F; mice (Appendix N).
Single doses of 150 mg/kg 14C-labeled dimethyl-
vinyl chloride in corn oil were administered by
gavage to rats for 1, 2, or 4 consecutive days.
The exhalation of labeled carbon dioxide and
volatiles and the distribution of radioactivity in
tissues were measured at various intervals after
the last dose. Animals were killed 24 hours after
the last dose was administered to that group.
Twenty-six percent of the total dose to rats was
exhaled as carbon dioxide and 35% as volatile
material (96% of which was the parent material)
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(Table N1). Although mice eliminated 26% of
the dose as expired carbon dioxide, only 5% was
exhaled as dimethylvinyl chloride. Most of the
retained radioactivity from dimethylvinyl chlo-
ride, like that from vinyl chloride (Watanabe et
al., 1976a,b; Bolt et al., 1976), was found in the
liver and kidney (Table N2). The profile of me-
tabolites of dimethylvinyl chloride was indepen-
dent of the number of days the chemical was ad-
ministered. It is not possible with the available
data to determine if vinyl chloride and dimethyl-
vinyl chloride share common metabolic path-
ways;, however, the data available from NTP
indicate that metabolism occurs in large part at
the methyl groups. It was determined from
nuclear magnetic resonance and mass spectral
data (Table N3) that the major urinary metabo-
lite in both rats and mice was 2-amino-6-methyl-
4-thia-5-heptene-1,7-dioic acid. This metabolite
probably arises by oxidation of one of the methyl
groups of dimethylvinyl chloride to a carboxylic
acid followed by formal displacement of the chlo-
ride by glutathione and subsequent degradation
of the glutathione moiety. Thus, the metabolism
of dimethylvinyl chloride involves the formation
of metabolites not available from vinyl chloride.

The apparent correspondence between tumor
type and the route of elimination of dimethyl-
vinyl chloride is noteworthy. The very high inci-
dence of nasal cavity tumors in these gavage
studies suggests that some “active” agent is ex-
haled. According to the metabolism data, di-
methylvinyl chloride accounted for nearly all of
the exhaled radioactivity; thus, dimethylvinyl
chloride may be metabolized to an active toxin
and remain localized in the nasal cavity. Stud-
ies in mice indicate considerably less exhalation
of non-carbon-dioxide radioactivity than was
observed in the rat and a corresponding increase
in the amount of radioactivity excreted in the
urine. This finding was consistent with the lack
of nasal cavity tumors in mice versus the signifi-
cantly increased incidence in rats.

The role of dimethylviny! chloride (as a 5% con-
taminant) in the carcinogenicity of 3-chloro-2-
methylpropene (NTP, 1986) cannot be estab-
lished from the present studies of dimethylvinyl
chloride. As a 5% contaminant, the oral dose of
dimethylvinyl chloride received by rats and mice
in the studies of 3-chloro-2-methylpropene was
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3-10 mg/kg per day. These doses are consid-
erably lower than the doses used in the present
studies of dimethylvinyl chloride. However, no
apparent no-observed-effect level was found in
the current 2-year studies of dimethylvinyl chlo-
ride, so this chemical might be carcinogenic at
doses lower than those administered.

The profile of toxicity and carcinogenicity in the
3-chloro-2-methylpropene studies (NTP, 1986) is
somewhat different from that in the current
studies of dimethylvinyl chloride. Although
stomach tumors were observed in both studies,
rats and mice in the 3-chloro-2-methylpropene
studies had a very high incidence of basal cell
hyperplasia, a high incidence of squamous cell
papillomas, and a relatively low incidence of
squamous cell carcinomas. In the dimethylvinyl
chloride studies, the incidences of hyperplasia or
squamous cell papillomas were considerably
lower compared with the greatly increased inci-
dence of carcinomas, in rats, there were slightly
more carcinomas than papillomas in the oral
cavity, esophagus, and stomach. Carcinomas of
the nasal cavity were not reported in the studies
of 3-chloro-2-methylpropene, but there was a
high incidence of these tumors in rats ad-
ministered dimethylvinyl chloride. Although
the kidney may have been an affected organ in
the studies of 3-chloro-2-methylpropene, it was
not affected in the study of dimethylvinyl chlo-
ride. Thus, the toxic effects of these two chemi-
cals do not overlap sufficiently to allow the toxic-
ity of 3-chloro-2-methylpropene to be attributed
solely to the presence of dimethylvinyl chloride
as a 5% contaminant. Any contribution of the
dimethylvinyl chloride contaminant to the toxic-
ity of 3-chloro-2-methylpropene is uncertain.

A contaminant in one of the lots of dimethyl-
viny! chloride used in the 2-year studies, acrylo-
nitrile, is also a potent animal carcinogen
(IARC, 1979). However, the dose of acrylonitrile
given unintentionally in these studies was very
low, and the profile of tumors seen in the present
studies is not consistent with that for acrylo-
nitrile. Thus, it is unlikely that acrylonitrile
played a significant role in the carcinogenicity of
dimethylvinyl chloride observed in these
studies.
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The effects of dimethylvinyl chloride on the im-
mune system have been studied (Appendix O).
In a preliminary study, B6C3F; mice demon-
strated altered immune competence without evi-
dence of gross toxicity (Litton, 1981}. The al-
tered immunologic parameters consisted of thy-
mic atrophy, leukopenia, diminished responsive-
ness of splenic T-cells to mitogens, and decreased
resistance to challenge with syngeneic PYB6 tu-
mor cells. A more comprehensive study of im-
mune function and host resistance was thus con-
ducted with the NTP Comprehensive Screening
Panel (Luster et al., 1982; Luster et al., in prep-
aration). Female B6C3F; mice received daily
doses of 0, 50, 100, 200, or 400 mg/kg of di-
methylvinyl chloride for 14 days. The specific
cell-mediated immune function and the resist-
ance to viral and bacterial challenge were signif-
icantly reduced at the highest dose; this dose did
not alter body weight but did produce hepato-
megaly, splenic and thymic atrophy, and leuko-
penia. The immune functions suppressed by 400
mg/kg per day consisted of lymphocyte respon-
siveness to T-cell mitogens, lymphocyte respon-
siveness to allogeneic lymphocytes (mixed
lymphocyte culture), and delayed hypersensitiv-
ity response. There was also a slight suppres-
sion of natural killer cell activity. Antibody re-
sponses were not consistently altered. Host re-
sistance to A2/Taiwan influenza virus challenge,
Listeria monocytogenes, and both type 1 and type
2 herpes was decreased. Resistance to B16 tu-
mor cell challenge and Streptococcus was not
affected.

The responses of mice to dimethylvinyl chloride
were biphasic in that many of the parameters
suppressed at the high dose were slightly en-
hanced at one or more of the three lower dose
levels. These parameters included lymphocyte
response to mitogens, delayed hypersensitivity
response, several measures of macrophage ac-
tivity, thymic weight, and peripheral leukocyte
counts. Biphasic patterns of immunologic re-
sponses are not uncommon and probably reflect
secondary effects or additional toxicologic mech-
anisms coming into play as the dose level of an
immunotoxin is increased. In the present immu-
notoxicity study, for example, some effects at the
high dose might be attributed to hepatotoxicity,
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since hepatomegaly was seen only at the higher
doses. In the NTP 13-week studies in mice, liver
necrosis was observed at 750 mg/kg but not at
doses of 500 mg/kg or below.

Thus, dimethylvinyl chloride affected the im-
mune system of mice administered doses that
bracketed those used in the 2-year studies, in-
cluding increased susceptibility to bacterial in-
fection. At the highest dose, 400 mgrkg per day,
decreased resistance to bacterial and viral chal-
lenge could be related to alterations in specific
immune functions. However, early deaths in the
2-year studies were not relatable to infectious
processes.

The relationship between the genetic toxicity of
dimethylvinyl chloride and its carcinogenicity is
unclear. Studies regarding genetic toxicity have
been performed (Appendix G). In tests with four
strains of Salmonella typhimurium, there was
no evidence of a mutagenic effect in the presence
or absence of metabolic activation. Similarly, no
chromosomal aberrations were found in Chinese
hamster ovary (CHO) cells in the presence or ab-
sence or metabolic activation. However, the
volatility of the compound may be responsible
for the negative results. Positive effects were ob-
served in other systems: Dimethylvinyl chloride
was mutagenic in the mouse lymphoma assay in
the absence of S9, induced sister-chromatid ex-
changes in CHO cells in both the presence and
absence of metabolic activation, and exhibited
highly significant effects in the tests for recip-
rocal translocations as well as sex-linked reces-
sive lethal mutations in Drosophila. In the tests
with Drosophila, dimethylvinyl chloride was
found to be toxic even when physical contact was
prevented. This suggests that the vapors per se
may have been responsible for some of the expo-
sure that produced the positive responses.
Bartsch and Montesano (1975) reported induc-
tion of mutations in Salmonella after gaseous
exposure to vinyl chloride both in the presence
and absence of metabolic activation. Gaseous

exposure to dimethylvinyl chloride might prove
mutagenic to Salmonella and perhaps to CHO
cells as well.

Induction of tumors in directly exposed tissues
and the chemical structure of dimethylvinyl
chloride are features consistent with direct
mutagenic and carcinogenic activity. However,
studies by Eder et al. (1980), using S9 super-
natants from livers of animals induced with a
variety of different agents, demonstrated that
the mutagenic activity of allyl chloride in Sal-
monella is reduced, rather than enhanced, by
metabolic activation; Neudecker et al. (1980)
found that mono-methylation of an allyl chloride
enhanced mutagenic activity in Salmonella in
the absence of S9. These results suggest that
direct mutagenic activity by these compounds is
accomplished through reactions other than an
enzymatic epoxidation mechanism, as has been
proposed for the structural analog and potent
carcinogen vinyl chloride monomer.

The experimental and tabulated data in the
NTP Technical Report on dimethylvinyl chloride
were examined to determine the study labora-
tory’s compliance with Good Laboratory Practice
requirements. As summarized in Appendix P,
the audit revealed no major problems with the
conduct of the studies or with collection and
documentation of the experimental data. No dis-
crepancies were found that influenced the final
interpretation of the results of these studies.

Conclusions: Under the conditions of these 2-
year gavage studies, there was clear evidence of
carcinogenicity® of dimethylviny! chloride for
both sexes of F344/N rats and B6C3F mice.
This was based on increased incidences of neo-
plasms of the nasal cavity, oral cavity, esopha-
gus, and forestomach of male and female F344/N
rats. B6C3F{ mice showed increased incidences
of squamous cell neoplasms of the forestomach
in males and females and squamous cell car-
cinomas of the preputial gland in males.

*Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2. The public discussion regarding

the interpretative conclusions is summarized on page 16.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS

IN RATS IN THE TWO-YEAR GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM

*Skin 50 (50) (50)
Squamous cell papilloma 4 (8%) 2 (4%)

Squamous cell carcinoma, metastatic 1 (2%)
Basal cell tumor 1 2%) 1 (2%)

*Subcutaneous tissue (50) (50) (50)
Sarcoma, NOS 1 (2%)
Fibroma 4 (8%) 2 (4%)

Lipoma 1 (2%)
Neurofibroma 2 (4%) 2 (4%)
RESPIRATORY SYSTEM

#Nasal cavity “n (46) 32)
Carcinoma, NOS 12 (26%) 24 (75%)
Squamous cell papilloma 1 2%)
Squamous cell carcinoma 3 (T%)

Adenoma, NOS 1 (2%)
Adenocarcinoma, NOS 8 (17%) 4 (13%)
Carcinosarcoma 1 2%)

#Lung (50) 50 (50)
Squamous cell carcinoma, metastatic 2 (4%)

Alveolar/bronchiolar carcinoma 2 (4%) 1 2%) 1 (2%)
Adenocarcinoma/squamous metaplasia 1 (2%)
Pheochromocytoma, metastatic 1 (2%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50)
Leukemia, mononuclear cell 3 (6%) 6 (12%) 1 2%)

#Spleen (50) (50) (50)
Fibroma 1 2%)

#Mandibular lymph node (50) (46) (45)
Carcinoma, NOS, metastatic 1 (2%)
Adenocarcinoma, NOS, metastatic 1 2%)

#Medrastinal lymph node (50) (46) 45)
Alveolar/bronchiolar carcinoma, metastatic 1 (2%)

#Mesenteric lymph node (50) (46) (45)
Squamous cell carcinoma, metastatic 1 (2%)

CIRCULATORY SYSTEM

None

DIGESTIVE SYSTEM

*Palate (50 (50) (50)
Squamous cell papilloma 1 (2%)
Squamous cell carcinoma 1 (2%)

*Lip (50) (50) (50)
Squamous cell carcitnoma 1 (2%)

*Tongue (50) (50) (50)
Squamous cell papilloma 1 (2%)
Squamous cell carcinoma 3 (6%) 2 (4%)

#Liver (50) (50) (50)
Squamous cell carcinoma, invasive 1 (2%)

Neoplastic nodule 1 (2%) 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM (Continued)

#Pancreas (50) (50) (50)
Acinar cell adenoma 8 (16%) 7 (14%)

Mixed tumor, benign 1 2%)

#Esophagus (50) (50) (49)
Squamous cell papilloma 2 (4%) 3 (6%)
Squamous cell carcinoma 4 (8%) 1 (2%)

#Forestomach (49) (50) (50)
Squamous cell papilloma 7 (14%)

Squamous cell carcinoma 7 (14%)

#lleum (45) 49) (48)

Adenomatous polyp, NOS 1 (2%)
URINARY SYSTEM

#Kidney (50) (50) (50)
Tubular cell adenoma 1 (2%)

Tubular cell adenocarcinoma 1 (2%)

#Kidney/pelvis (50) (50) (50)
Transitional cell carcinoma 1 (2%)

ENDOCRINE SYSTEM

#Anterior pituitary (50) (50) 47
Chromophobe adenoma 17 (34%) 8 (16%) 1 (2%)
Chromophobe carcinoma 1 (2%)

#Adrenal (50) (50) (50)
Cortical adenoma 1 (2%)

#Adrenal medulla (50) (50) (50)
Pheochromocytoma 11 (22%) 6 (12%) 3 (6%)
Pheochromocytoma, malignant 2 (4%) 1 (2%)

Ganglioneuroma 1 (2%)

#Thyroid (50) (48) 47
Follicular cell adenoma 1 (2%) 2 (4%)

C-cell adenoma 3 (6%) 1 2%)
C-cell carcinoma 2 (4%) 2 (4%)

#Pancreatic islets 50) (50) (50)

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

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

Fibroadenoma 2 (4%) 2 (4%)

*Penis (50) (50) 50)
Squamous cell carcinoma 1 2%)

*Prepuce (50) (50) (50)
Squamous cell carcinoma 1 (2%)

Keratoacanthoma 1 2%)

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

Squamous cell carcinoma 1 (2%)
Adenoma, NOS 2 (4%)

#Prostate (50) (50) (50)
Adenoma, NOS 2 (4%)

#Testis (49) (50) (50)
Interstitial cell tumor 40 82%) 41 (82%) 6 (12%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
NERVOUS SYSTEM
#Brain (50) (50) (50)
Carcinoma, NOS, invasive 8 (16%) 26 (52%)
Adenocarcinoma, NOS, invasive 3 (6%) 3 (6%)
Astrocytoma 1 2%)
SPECIAL SENSE ORGANS
*Eye/conjunctiva (50) (50) (50)
Squamous cell carcinoma 1 (2%)
*Zymbal gland (50) 50 (50)
Carcinoma, NOS 2 (4%) 1 (2%)
Squamous cell carcinoma 1 2%)
Adenoma, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM
*Bone (50) (50) (50)
Adenocarcinoma, NOS, invasive 1 (2%)
*Maxilla 50) (50) (50)
Carcinoma, NOS, invasive 1 (2%)
*Mandible (50) (50) (50)
Squamous cell carcinoma, invasive 1 (2%)
*Muscle of head (50) (50) (50)
Carcinoma, NOS, invasive 1 (2%)
BODY CAVITIES
*Mediastinum (50) (50) (50)
Alveolar/bronchiolar carcinoma, invasive 1 (2%)
*Epicardium (50) (50) (50)
Alveolar/bronchiolar carcinoma, invasive 1 (2%)
*Tunica vaginalis (50) (50) (50)
Mesothelioma, NOS 1 2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Mesothelioma, NOS 2 (4%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50
Natural death 7 12 18
Moribund sacrifice 5 31 30
Terminal sacrifice 38 7
Dosing accident 1
Accidentally killed, NOS 1
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
TUMOR SUMMARY

Total animals with primary tumors** 45 48 31
Total primary tumors 124 147 54
Total animals with benign tumors 4 45 15
Total benign tumors 108 87 18
Total animals with malignant tumors 12 38 30
Total malignant tumors 13 59 35
Total animals with secondary tumors# # 3 16 29
Total secondary tumors 5 19 31

Total animals with tumors uncertain--
benign or malignant 3 1 1
Total uncertain tumors 3 1 1

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

** Primary tumors: all tumors except secondary tumors
# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*Skin (50) (50) (50)
Keratoacanthoma 1 (2%)
*Subcutaneous tissue 50 (50) (50)
Sarcoma, NOS 2 (4%)
Fibroma 1 (2%)
Neurilemoma, malignant 1 (2%)
RESPIRATORY SYSTEM
#Nasal cavity (50) (49) (41)
Carcinoma, NOS 11 (22%) 28 (68%)
Squamous cell carcinoma 2 (4%) 2 (5%)
Adenoma, NOS 1 (2%)
Adenocarcinoma, NOS 3 (6%) 6 (15%)
Rhabdomyosarcoma 1 (2%)
Carcinosarcoma 1 (2%)
#Trachea (48) (49) 47
Squamous cell carcinoma, invasive 1 (2%)
#Lung (50) (50) (49)
Adenocarcinoma, NOS, metastatic 1 (2%)
Alveolar/bronchiolar adenoma 2 (4%) 1 (2%)
Alveolar/bronchiolar carcinoma 2 (4%)
Sarcoma, NOS, metastatic 1 (2%)

Sarcoma, NOS, unclear primary or metastatic 1 (2%)
Endometrial stromal sarcoma, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50)
Malignant lymphoma, mixed type 1 (2%)
Lymphocytic leukemia 1 (2%)
Leukemia, mononuclear cell 5 (10%) 7 (14%) 1 2%)

#Mandibular lymph node (45) (46) (49)
Carcinoma, NOS, metastatic 2 (4%) 4 (8%)
Squamous cell carcinoma, metastatic 1 (2%)

CIRCULATORY SYSTEM
None
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

*Oral mucosa (50) 50 (50)
Squamous cell papilloma 3 (6%)

*Palate (50) (50) (50
Squamous cell papilloma 1 (2%)
Squamous cell carcinoma 1 (2%)

*Tongue (50) (50) 50
Squamous cell carcinoma 1 (2%)

*Gum (50) 50 (50)
Squamous cell carcinoma 1 (2%)

#Esophagus (49) (50) 49
Squamous cell carcinoma 3 (6%) 1 (2%)

#Forestomach (50) (50 49)
Squamous cell papilloma 1 2%) 4 (8%) 1 (2%)
Squamous cell carcinoma 5 (10%) 1 (2%)
Sarcoma, NOS 1 (2%)

Carcinosarcoma 1 (2%)

#Cecum 49) (49) (48)

Adenomatous polyp, NOS 1 (2%)
URINARY SYSTEM

#Kidney (50) (50) (49)

Squamous cell carcinoma, metastatic 1 (2%)
ENDOCRINE SYSTEM

#Anterior pituitary (50) (48) 49)
Adenoma, NOS 1 (2%)

Chromophobe adenoma 16 (32%) 12 (25%) 2 (4%)
Chromophobe carcinoma 1 (2%) 4 (8%)

#Adrenal (50) 50 (49)
Cortical adenoma 2 (4%)

Cortical carcinoma 1 2%

#Adrenal medulla (50) (50) 49)
Pheochromocytoma 1 (2%) 2 (4%)

#Thyroid (49) (49) 47)
Follicular cell adenoma 1 (2%)
Follicular cell carcinoma 1 (2%) 5 (10%)
C-cell adenoma 3 (6%) 4 (8%) 1 (2%)
C-cell carcinoma 4 (8%)

#Pancreatic islets (50) (50 (48)
Islet cell adenoma 1 (2%)
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
REPRODUCTIVE SYSTEM

*Mammary gland 60 (50) (50
Adenocarcinoma, NOS 1 (2%) 4 (8%)

Fibroadenoma 10 (20%) 18 (36%) 5 (10%)

*Clitoral gland (50) (50) (50)
Carcinoma, NOS 1 (2%)

Adenoma, NOS 2 (4%)

#Uterus (50) (50) (49)
Endometrial stromal polyp 8 (16%) 11 (22%) 2 (4%)
Endometrial stromal sarcoma 1 (2%)

#Uterus/endometrium (50) (50) 49)
Adenoma, NOS 1 (2%)

#Ovary (G (50) 49
Granulosa cell tumor 1 (2%)

NERVOUS SYSTEM

#Brain/meninges (50) (50) (50)
Chromophobe carcinoma, invasive 1 (2%)

#Brain (50) (50) (50)
Carcinoma, NOS, invasive T (14%) 25 (50%)
Adenocarcinoma, NOS, invasive 2 (4%) 5 (10%)
Rhabdomyosarcoma, invasive 1 (2%)
Carcinosarcoma, invasive 1 (2%)
Astrocytoma 2 (4%)

*Optic nerve 50) 50) (50)
Carcinoma, NOS, invasive 1 2%) 2 (4%)

SPECIAL SENSE ORGANS

*Eye (50) 50) (50)
Squamous cell carcinoma, invasive 1 2%)

*Eyelid (50) (50) (50)
Basal cell tumor 1 (2%)

*External ear (50) (50) (50)
Neurilemoma 1 (2%)

*Zymbal gland (50) (50) 50
Carcinoma, NOS 1 (2%) 2 (4%)

MUSCULOSKELETAL SYSTEM
*Mandible (50) 50) (50)
Squamous cell carcinoma, invasive 1 2%)

BODY CAVITIES
*Mediastinum (50) (50) (50)
Alveolar/bronchiolar carcinoma, invasive 1 2%)

ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Carcinoma, NOS, metastatic 1 (2%)
Carcinoma, NOS, unclear primary or metastatic 1 (2%)
Sarcoma, NOS, metastatic 1 (2%)
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TABLE A2, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMAL DISPOSITION SUMMARY

Animals initially in study 50 50 50
Natural death 5 7 11
Moribund sacrifice 3 32 39
Terminal sacrifice 41 11
Dosing accident {

TUMOR SUMMARY

Total animals with primary tumors** 33 47 38
Total primary tumors 63 117 62

Total animals with benign tumors 29 35 13
Total benign tumors 45 59 18

Total animals with malignant tumors 14 40 38
Total malignant tumors 16 57 44

Total animals with secondary tumors# # 4 16 33
Total secondary tumors 4 20 38

Total animals with tumors uncertain--

benign or malignant 1

Total uncertain tumors 1

Total animals with tumors uncertain--

primary or metastatic 2

Total uncertain tumors 2

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

# Number of animals examined microscopically at this site

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE: VEHICLE CONTROL

ANTMAL
NUMBER 2t 3f o U 2 3 0o 2 2 2 4 4 o o 0 0 )
ol s o 1] s 2 5 8 1} 2 4 9 1 z 9 0
WEEKS ON 1 1 17 17 I 1
STUDY 4 4 4 S 8 9 9 9 9 o o 0[ [ 0‘ o o o 0 0 0 0
20 7 8 7 4 4l 5 6 7 21 31 3] 4 4 4 4 4 4 4 4] 4
INTEGUMERTARY SYSTEM
Skin N + + + + + + + + + + + + + + + + F + + + + + + +
Squamous cell papilloma X X X
Basa! cell tumor
Subcutaneous tissue N + + + + + + + + + + + + + 4 + + Fr + + + + + + +
Fibroma X X X
Lipoma
Neurofibroma
RESPIRATORY SYSTEM
Lungs and bronchi L I I I T e ST T S S S
Alveolarbronchiolar car X
Trachea T Y
Nasal Cavity - =+ =+ + F+ 4+ F ot F F o+ F o+ F o o+ o+ o+ o+ o+ o+
Bone marrow L T T S T T T e T T S S S S
Spleen LR T T S R S S T T T T S T R S S S S S
Lyn.\ph nodes + + + + + + ; + F + o F o+ O+ o+ o+ o+
A lvnalsh
Thymus D S T R S T S S S S L S S T S SR
CIRCULATORY SYSTEM
Heart LR T R T T e S S S T T T S R S R S
Selivary gland L T R R S T T S N S T R SR S ZEE S S S S
Liver L A R S T T SR R S R T T TR T TR T S SR S
Neoplastic nodule
Bile duet + + + + F o+ F o+ F o+ F F o+ o+ F o+ F o+ o+ o+
ibladder & common bile duct N + NN NNNNNDNNDNNNNNNNNNNNNNN
Pancreas LR I A R T O T A R SR R S S S T T
Actasr cell adenoma X
Mixed tumor, benign
Esop! LN I R R S TR R S IR T S S S A T R
Stomac) L TR T I R R e A I R A T
Small 1ntestine R R R I I T T T T TR S 2 R SR S R SR
Adenomatous polyp, NOS x
Large intestine L I R R R T R R I S S e
URINARY SYSTEM™
Kidney LR R N T e + + o+ o+ + + + + o+ o+
Tubular cell adenoma
Unnary bladder - + + + o+ o+ + O+ o+ o+ o+ o+ + + + o+
Pituitary A T T S + o+ + + 0+ o+ o+ o+ o+ o+
Chromophobe sdenoma X X X X X X X
Adrenal L R T I T R S S + + + + + o+ + o+ o+
Cortical adenoma x
Phoochmnocywm ) X X x X
'n, yrowd i D T R T T T S TR R T S S TR SR
Folhmhr cell adenoma X
C-coll adenoma X X X
C-cell carcinoma
Parathyrod -+ = - = 4+ F o+ - - -+ o+ F o+ -+ o+ -+t o+
Pancreatic islets DR R S R T R T S T IR TR R R R S R N N i 4
Islet coll adenoma X X X
REPRODUCTIVE SYSTEM
Mammary glend N + + + + + + + + + N + N + + + N & + + + + + + +
Adenoma, NOS
Fibrosdenoms X
astis -+ + + + + o+ + + + + o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+
Interstitaal cell tumor X X X XXX XXXXX XXX XZXZX X
Prostate F F P F F F P F F F FFE F P E P AP Y FE Y
Adenoma, NOS
Preputial/chtoral gland N NN NNNN N NN NNNNNNNNNNNNNN
mous cell carcinoma X
aoma, NOS
NERVOUS SYSTEMC
Bramn L I I O R T T I I N NN IR B 2 R I R I
Astrocytoma X
SPECIAL SENSE ORUANS
Zymbal gland N N +NNNNN+ NNNNNNNNNNNNNNNN
Carainoma, NOS X X
MUSCULOSRELETAL BYSTEM
Muscle N NN NNNNNNNNNNNNNNNNNNNNNN
Carcuroma, NOS, invanive X
BODY CAVITIES
Mﬂlha‘myn o N NNNNN er N NN NNNNNNNNNNNNNNN
Po‘l?mn;hu} . N N N NNN ;l N NN NNNNNNNNNNNNNNN
ALL OTHER SYSTEMS
Mulnploomu,NOS N NN NNNNDNNNNNNNNNNNNNNNNNN
Mesothehoma, NOS X
Leukemia, mononuciear cell X
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL
(Continued)

T ARIMALT T T ] .
NUMBER U oy oy 2 2 2 2| 2 3f 3| 31 31 3 3 3f 31 4 4 4 4 4 4 4 4 s
7 8 91 of 3 4 6 7 o i 31 4 8 7 8 9 0 iy 2 3 5 & 7 8 0
TOTAL
WEEKS ON JU Y I VO N 0 10 I 1 VS S B | Y 1 | TISSUES
STUDY of of 0 O o of o of o 0 o o o o o o o o o o o o o o 0 |TUMORS
4 4| 4 4] 4 4] 4] 4] 4| 4 4 4 4 4 4 4 4] 4| 4| 4| 4] 4 4 4| 4
INTEGUMENTARY SYSTEM
Skin LA I I I A S T T I TR SN R N ST I T S R e T *50
Squamous ceil papilloma X 4
Basal cell tumor X 1
Subcutaneous tissue L S T ST S S S S S S S S N S SRS *50
Fibroma X 4
Lipoma X 1
Neurofibroma X X 2
Lungs and bronchy L S T R S G TR S R S R T T T S S T S S 50
Alveolar/oronchiolar carcinoma X 2
Pheochromocytoma, metastatic X 1
Trachea LA A R T A T T I T T S R T e A 50
Nasal Cavity R S e T T S S R S S SES T SR S S S SRS SR S SR S S 47
AEMATOPOIETIC SYSTEM
Bone marrow + + + o+ o+ o+ o+ o+ o+ F + O+ + F F — o+ 4+ o+ o+ o+ 49
Spleen L S S R I I T S I N 2 T T S e 50
Lympkh nodes + F o F o F o+ P F o+ o+ o+ F A+ 50
Alveolar/roachiolar cartin, metast 1
Thymus + F + + -+ - -+ -+ R - - 40
Heart L R N A T I T T I O e A T TR R S R 50
Salivary gland LI S T S T I I T A T R O I T S T S S 50
Liver L R T T T T T R T S I T R S T 50
Neoplastic nodule X 1
Bile duct + + + £ + + o+ o+ o+ o+ F F o+ F E R+ o+ o+ 50
Gullbladder & common bile duct N NN NNNNNNNNNNNNNNNNNINNNNN *50
Pancreas LR S R R N S T R S S S S L . T T S 50
Acinar cell adenoma X X X X X X X 8
Muged tumor, benign X 1
Esopha, L e T T T S I I R T A R SR SR S R S T S S S 50
Stomac: LI I I A T I R T T T T N I S N S T T T T I Y 49
Small :ntestine L I I N 2 R T B R N SR 2 S R B R 43
Adenomatous polyp, NOS 1
Large intestine L R I I TR TR I R I S N IR L R I S T T R R 49
Kidney L T I T T T + + + o+ o+ o+ 50
Tubular cell adenoma X 1
Unnary bladder L L S e R T R S S R T + o+ + 4+ 49
Pituitary LR T T R I T T T T S + + + + F + o+ + o+ + 50
Chromophobe adenoma I X X X X X X X X X 17
Adrenal P S S T S R R T + + + + o+ o+ + + o+ o+ 50
Cortical adenoma 1
Pheochromocytoms X x X X X X X X X 1 é
P Y , malignant
Thyrord + O+ 4+ o+ A+ F F o+ F o F o+ F F o+ o+ o+ o+ 50
Follicular cell adenoma 1
C-cel! adenoma 3
C-coll carcinoma X 2
Parathyrowd I S A T A I S S R S S S T S R 35
Pancreatic isiets + O+ + + + o+ o+ o+ F + o+ o+ o+ F o+ o+ o+ + o+ o+ o+ 50
Islet cell adenoma X X s
Mammary gland + + + + N + + + N + + + N + + + + + + + + + + + + *50
Adenoma, NOS X 1
Fibroadenoma X 2
ostis LR I I R N R T T . T . T T R S SR S 49
Interstitial ceil tumor X xx X XXX XX XXX XIXIXTXHZX X X X X X 40
Prostate I T T T T R T SR S S N T R S 50
Adenomas, NOS X X 2
Preputial/chitoral gland N NN NNNNNNNNNNNNNNNNNNN N N *50
mous cell carcinoma 1
noma, N X X 2
NERVOUS SYSTEM
Bran + 0+ + F o F F A FE R A R A Y+ 50
Astrocytoms 1
SPECIAL SENSE URGANS
Zymbal gland N NN NNNNNNNNNNINNNNNN+ NNNNN *30
Cartcinoma, NOS 2
MUSCULGSKELETAL SYSTEM
uscle N NN NNNNNNNNNNDNNNNNNNNNNNN *50
Carcinoma, NOS, invasive 1
M:‘linmnum N NN NNNNNNNNNNNNNNNNNNNNNN ‘5411
lar/bronchiolar caren,
Pencardium N NN NNNINNNNNNNNNNNNNNNNNNN *50
Alveolarfbronchiolar carain, invasive 1
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN *50
Maesothelioma, NOS X 2
Leukemia, mononuclear ceil X X 3
* Animais necropnied
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE

STUDY OF DIMETHYLVINYL CHLORIDE: LOW DOSE

“ANIHAL
NUMBER

WEEKS ON
STUDY

oW

INTEGUMENTARY SYSTEM

Skun

Squamous cell peprlloma
coll

Basai cell tumor

Subcutaneous tissue
fibroma
Neurofibroma

Lungs and broach:
Sq coll
P Sy 5
Trachea
Nazal canity
Carctnoma, NOS
(uamous cell carainoma
noma, N
Adenocarcinoma, NOS
Carcizosarcoma

"

o+

e+

++

++

"

++

++

L R

+ +

++

E)

I+

++

Ayt

++

REMATOPOIETIC SYSTEM

Bone marrow
S“‘lnn
L b':modn
B
St cell
Thymus

++

+M+ ++

++

+ + ++

+ + ++

+ + ++

+ + ++

++

+ + +4

+ + ++

+ + ++

+ + ++

+ + ++

+t

+ o+ o+t

+ + ++

CIRCULATORY SYSTEN
Heart

+

+

+

+

+

“+

+

+

+

+

+

+

Oral canty

DIGESTIVE SYSTEM
smm cell earcinoma
vary glaod

Laver
Y coll carel

Bile duet
Galibiadder & common ble duct
Pancreas

+ +Z+ ++ 2

+

++

+ +Z+ ++ 2
+ +2Z+ + 2
+ +2+ ++ %
+ +Z+ +4+mZ
+ +Z+ ++ 2

+ +Z+N+ 4+ Z

++M o+

+ +%+ ++ Z

+

++

+ +Z+ ++ Z

++0 4

+ +Z+ ++NZ

+

++

+ +%Z+ ++ 2

++

+M+Zr ++ 2

+

++

++ M+MN + +Z+ ++ X

+ +Z+ ++ Z

+

++

+M+Zr ++M2Z

+

++

+M+Z+ ++ 2

+

++

+M+Zr ++ 2

[ I

+ +2+ ++ &

+

++

+ +2Z+ ++ 2

++

+ +2Z+ ++ 2

++

+ +2Z+ ++ 2

++M ¢

Tubular cell adenocarcinoma
Kidnayipel

vis
Tre: 2al cell carcinoma
Urizary bladder

+

+

+

+ o+ 4+

+ + +

ENDOCRINY SYSTEM
Pituitary
Chromophobe adenoma
Chromophobe carcinoma
Adrenal
Pheochromocytoma

C-coll adenoma

C-e:{l carcinoma
Pancreatic uaslets

Islet cell adenoma

-
ollicular coll adenoma

+1

L L T T T S 3
X
LR R AR B

LI A T R

++
+1
++
+ 4
++
++
+1
+
*+

+1

LR

++ M+

+t

++

+1

++

++

+

++

++

++

++

++

++

L 2]

++

++

Z 2Z+ + 4+

Z Z+y + +
2 Z+ + +
Z Z+v + +
Z Zr + 2
Z Z+M+ 2
Z Z+ + +
Z 4y +
Z Z+M+ o+
2 ZyMe o+

Z Z+M+ 4+

Z Z+ + +

Z 4+ +

Z Z+M+ 4+

Z ZyM+ o+

Z Zym+y Z

Z Z+My o+

Z ZeMs+ +

Z ZrMiepg
2Z Zrms 4

Z Zym+ ¢+

Z Tyt +

2 Zrm+ o+

Z Z+My o+

Z Z+»+ o+

LR 2

+

+

]

+

+

+

+

+

+

My

+

Zabd d:..nd

NOs8
mnwu coil carcizoma
aoma, NOS

NNNNNNNN;

NUSCUCOSKELETAL SYSTEN

Bone
Carcinoma, NOB, invasive
Squamous cell uw 1avanve

R SR T R e

e

BODY CAVITIES
Kuothmn‘. NOS

L S R R N

ey

organs, NOS

Multy
Leukemia, mononuclear cell

NNNNNNNPX(N

"z
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE

(Continued)
ANTHAL [
NUMBER 4 3 4 1 4 2 2l 3 1 2] 4 4 i 4y 1 3 3 3
4 5 1 3 71 28 S o2 4 2 ¢ 3 8 1 1y 8 1 3 «
TOTAL
WEEKS ON 10 1 i 1 U4 1 41§ i g1 TISSUES
STUDY 9| 9 9 0 |TUMORS
4 4 L N 7n 7 8 9| 3t 3] 3| 31 4 4 4 4 4 4 4 4
[NTEGUNENTARY SYSTEM
Skia LR I T I T I TR T T R S S S TR TR N A *50
Squamous cell papilloma X X 2
coll 1
Jasal cell tumor X i
Subcutaneous tissus £ + + + o+ N S T T T T T TR R D SRR T SR *50
Fibroma X X 2
Neurofibroma 2
Lunp and bronch: LR I R T I A I T R R T A 50
AMosais r/h ll by X x ?
Ad /s | X 1
Trachea LI IS I I T I I I IR R S S R N I T 49
Nasal cavity LI T I I S A A R S R T T R T IR BN SR S R T A T e 48
Carainoma, NOS XX X X X 12
mous cell carnnoma X 3
nome, NOS X I
Adenocarciaoms, NOS X X X X X 8
Carcinosarcoma X 1
Bone marrow L T S T R . T I S R R R S 5Q
leen LR R T T TR TR R S S TR R T R R S S S S Y 5¢
broma X 1
L!n;h nodes + o+ + - =+ + o+ F A+ 4?
Thymus L . I I S I I I T A R S T S S 41
Heart + + o+ o+ D T R T T T R R e 50
" N NN NNNN : N NNNNNNNNNNN lx( N NNN ‘5g
Sgum cell carcinoma
L I . I I SR I T T S T S R 48
Lw.r " LR R R A R TR S T SR SR IR R R I R T SR R S R Y 30
coll carei si 1
LR R A A T T T R R I 50
G‘llbhddn & common bnle duct N NNNNUNNNNNNNNNNNNNNNNNNNN *50
Pancreas L N N T I 2R K IR I I R IR S S T TR T R TR I T T A 50
Acinar coll sdesoma X X X 7
Esopbagus L S S T I T TR R R N T TR S R T 50
Squamous cell paptlloma X ) 4 2
Squamous cell carcinol X X X 4
Stomach " + ; + + F ; + + o+ x+ -+ o+ ; ; ; + 50
Squamous cell papriloma 7
Squamous csll carcino: X X X 7
Small LN I I N S 2 I R T TR R IR R R I S A 49
Large LI T I I TR TR T TR R T S S S T R S Y 49
+ o+ + + + + + o+ + + + 0+ S0
Tubular cell adencearvicoma 1
+ + + + + + + + + 50
Tra nal ceil carainoma X 1
u v + + + + + + 4+ - 48
Prtuitary EEE R A T R IR R S R IR N T O R S T 50
Chromophobe edenoma X X X 8
Chromophobe carcinoma X 1
Adrena) LR S T R TR TR T T R R T R + + 4 + S0
hromocytoma X X X X X x g
Téytvu T o 'S PO S S Y + + o+ o+ 4
ollicular cell adenoma X 2
C-cell adenoma 1
C-coll carainoma X X 2
P - - + + — 4+ * PR T T S S U A T T R T 36
P R AR R N . L A AR + o+ o+ 50
Islet cell adenoma X 1
llu:::z sland * + 2+ N & + ¢ £+ + + + ot *30
Fi noma X 2
Testis LI T T R R R N S S S S S S S S T S RS S R I S 30
Interstatial cell tumor X XXX XX XX XXX XX XXXXIXXITIXIXTZXHZK 41
Prm + + + + + + + + + + + + + o+ o+ + o+ + o+t o+ o+ o+ 50
N NN NNMNNNNNNDNNNNNNNNNNNIDNNN *50
Squwe-ll carcisoma X X 2
Ju‘ N NN NNNNNNNNNNNNNNNNNNNNNN *50
Carvinoms, N X 1
NERVOUS SYSTEN
Brain LR SR T I S I T R S T R R T S S B N 50
Carcinoma, NOS, invanive X X X 8
Ad NO8, X 3
Zymbal gland N NNNNNN + NNNDNNNNNNNNNNNNNN *50
gmmnn. NOs 1
[uamous cell carninoma 1
noma, NOS X 1
NUSCULOSKELETAL SYSTE
Boae L R I SRR I R L B R S T TR R R T R R R T R R S 50
Carcinoms, NOS, invanve 1
S call 1
Ad NOB, 1
Tunica v LI R R IR T R IR TR TR T I R I T I T T B S R I *50
Mesathelioma, NOG 1
J:' organs, N N NNNNNUNNNNNNNNNNNNNNNNNNN *50
s, mnonulur cell X X X X L]

* Animals aecropeied
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE: HIGH DOSE

ANIMAL
NUMBER 3 4 4 20 4 L 4 4 21 2 U 4 4 4 s/ of o o il o 1 2 3 3 3
8 8 2[ 2 71 9 9) 9 6 of 3 S 4 o 2 3 4 L 3 4 4 7 8
WEEKS ON
STUDY 4 4 4 4 4 4 5 S 85 S S5 5 [ 5§ S 5 S 6 6 6 6 6 6 6 6
1 3f 5 6 9 9 i 2| 4 sf s 5 6 8 9% 0o O i 2 2 3
Subcuunooul tissue + + + + 4+ + 4+ + + + N + + + + + + + + + + + + + +
Sarcoma, NOS
L\:ﬂap n.ud‘bmncbx . + + o+ o+ + + + + + o+ o+ + o+
Trachea LI D A T R T S S S I S T T T I R P S
Nasal cavity - = F = = e = m e e e e e = = = k= e =t
Carcinoma, NOS X X X X
hu-moul cell p:ml loma
enocarcinoma, NOS X
Bone marrow - 4+ + + + 4+ =+ o+ F + + 0+ + + + o+ o+ o+
Spleen LR R B B I I I T N I T T I T T TR T S
Lymph noduN + ; LI I T R I N T L T T ST R T T R
Ade " NOS, metast
Thymus L T T T R T I S A T T
CIRCULATORY SYSTEM
Hoart DT SR S T S S R T S U S N S R YR T T S S
Oral canity N NN NNNNNNNNNNNNNNNNNNNNNN
Squamous cell papilloma
mous cell carcinoma X
Salivary gland L I R R K TR I I R A T Tk S S I T S S
Liver L T I S I I T Tk R N SR T T S S S Y
Neoplastic noduie
Bil:od:n + + + + + o+ o+ o+ + F A+ A+ O+t
Gallbladder & common bile duct N NN NNUNNNNNNNNNNNNNNNNNNNN
Pancrsas L T R S S T T T T S S S SR N T S TN S S S S S Y
E: LI IR S T T T I T R R R R T Tk AR T TR T S S S
Squamous cell papalloma X
us cell carcinoma
h + + o+ o+ o+ + o+ o+ o+
Small intestine LR I N T T S R R S T R R A A R R R R TR
Large intestine + + + + o+ o+ o+ + + +
URINARY SYSTEM
Kidaey L R R S T T IR TR TR R T R R R R S R S R T T SN 3
Unaary bladder LR S T T I R R R I R T R TR S T S
Pituitery + 4+ F F o+ -+ o+ o+ - + 4+ + o+ o+ o+
Chromplwbo adenoms
+ + + o+ o+ o+ + + + + + o+ 4+ o+ o+ o+
Phoochtomocyeom X
Gnnghononmm X
Thyro: D T T T T S O I I T S T I R A
Pnnt.hymd LR S R T T T T S T T S S S T S T T T
Mnmmry gland + + + + N + NNN + N + + + +# + N + + + + + + + +
Testis LR R R R R N S O TR I T I
Interstitial cell tumor
Prostate + + + + + + ¥ + +t + o+ + + + t + ottt o+
Penis N NNNNNNNNNNNNNNNNNNNNNNNN
Keratoacanthoma
NERVOUS SYSTEN
Braun L IR N T R T T T I S A Nk T S T T T T T
Carainoma, NOS, invasive X X X X X X X
Ad NOS,
SPICTAL SENSE ORGANY
Eye sppendages N NNNNNNNNNNNNNNNNNNNNNNNN
Squamous cell carcinoma
ALL OTHER SYSTEME
Mul:xﬂc organs, NO§ N NN NNNNNNNNNNNNNNNNNNNNNN
Leukemia, mononuclear cell
+: Tissue examined microscopically :  No tissus information submitted
—: Required tissus not examined microscopically C: Necropsy, no histology due to protocol
N: Noceopey. a0 autalysis, 5o mieroscopie i Amasa
: Necropsy, no auto o examnation 3 1! missl
S: A.nmapl.nynmud B: No necropsy :o.rtomod
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(Continued)

TABLE A3, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE

428
~ mmm 8~ | 87383~ | 93%"~5 | 3 | g*"2B~RRR2"~R3} | 82 | $-87-%3 | ga°sky~ | 38~ | g~ | 8~
oo o + + 44+ | +++ et + Z Mt +++ +4+ + 4 4+t EXYVESY + |z z
T:) ) + + e +44 + + z 4 AZEE +4+4 ++ + o+ +4+ +4 +2 +5e z z
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e BT 3 + o+2 | oaes 4 + 12 4+ 4me+ +4+4 +4 + + 4+ +4pe + w = z
< =5 + + e +4t + + z +4+ +ZE+ +4+4 + 4+ + o+ + 4+ 4+ +5e z z
% pBw& + + 4w 44 + + 3 +4+ +Z4+ 44 +4 + 4+ ++ +4 42 +ue z FA
5 Bv® + 3¢ | +9¢ 4+ ] + | =z +4 tZEE 44 + 4+ + o+ t Z+ +Zee | + H3 3
55 bBe + + b +44 + + z 4+ rZEtpe +4+ 4 +4+ + 4+ +1 +4+ 4% e 7 z
NE BT + + e +4 4+ + + |2 4+ AT 4+ 4+ + o+ +4 +4pe bz +e 2, »,
= = + + +4e +4 4 + + | = +4+ +Z++ +44 ++ + o+ +4 | mArwe+n +3¢ z z
=% PBrs + + am A § + | 4+ +Z4 44 +4+ + 4+ +4 +4 4y + Fa 2
G == + + 44 o] 444 + + z +4+ +Z++ +4+4 + 4+ + o+ + 4 +4 4+ + w | = [
3% bBre + + tEm + 44 + + EM O H+ AT+ +4 4 ++ + + +4 +4+ 4+ +pe [’ I3
= = + + 44+ 44+ 1 + ” ++ rEmAs +4 4 + 4 + o+ +4 +4 42 + FA A
¥ % + 4+ e 44 + + z +4+ +Z++ 44 +4 + 4+ +1 ++ +% +pe z z
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5% B + + +4pe +4+4 | + F +4 FEEF 44 ++ + + + 4+ +4+ +Z +5 b =
=T 5D + + L4 44 + + z +4 +Z++ ++4 +4 + o+ ++ +4pe+ + e | 7
e PO + + e +4 4 + + [ RS XX ++4 + 4 + o+ +1 +4+ 4% +pe 2 %,
ey 3 + + 44y +44 1 + '3 ++ +Ze+ ++4 +4+ + 0+ +4+ | mitE e 7 z
== 55 + + 4+ 44 i + A [ XS +4+ 4 ++ + o+ ] ++ 4z + = z
= Boe + + e ++4 + + z, ++ +Z A4 +4+4 + 4 + o+ + 4+ 4 42 +ae z 2
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: VEHICLE CONTROL

ANIMAL ! [1]
NUMBER 20 1 2] 2 2 3 4 of o o of o 0 o 1 1 oty 1y 1 oy 1y 1
1 of 7 21 71 6 1 2 3 4 5 6 7 8 9 o 1 2 3 4 5 6 7 8
WEEKS ON R D D L O D VL O
STUDY el 71 71 8 9 9 9 o O of o o o o o o o o o o o of o o o
3 4 7 4 Ly T 9 4 4 4 4 4| 4 4 4 4 4| 4 4 4 4 4 4 4 4
INTEGUMENTARY SYSTEM
Subcutaneous tissue LR I T I T S T T T S S R S S S
Sarcoma, NOS X
Fibroma X
RESPIRATORY SYSTEM
Lungs and bronchi L T T T TR R S T S S S S R e T R R
Ad NOS, met. X
S , NOS,
Sarcoma, NOS, uaclear prim or metastatic X
Trachea L N I T S S S R S -+ +
Nasal Cavity + + o+ + + F F F A+ o+ o+
Bone marrow EIEE A T T I T T S S R T I T S R
Spleen + + + F ot o+ E F P O F F P+
Limph nodes + + = F o+ o+ F F F o+ F o+ F o+ F -+ -+ o+
Thymus + =+ =+ 4+ + + -+ o+ o+ o+ -+ o+ A+ -+ o+ 4+
Heart LR T T S R R S S S SR S S S
Salivary gland LR S T S R O S R R I SR R S R S R
Liver L I R T T T T R R N I T T I I SR T
Bile duct + + + + + F + o+ o+ o+ o+t o+ A+~ o+ o+ 4
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNN +NNN
Pancreas LR R S A T R R T R R R T R R N T T
Esopha LR N T T T T I T R R S R TR T T R A
Stomac! L I T A R T T R T R R TR T R I e T T
Squamous cell papilloma X
Small 1ntestine LR I A I A T T N T S S A e Ak e S
Large ntestine LR SN T R I T R TR R T R A RN T T S SEE SR S SR TR S
Kidney 1 + + + + o+ + + + + + + + 4+ o+ + + o+ 4+
Sq ce tastati
Unnary bladder + + + + + + + o+ + o+ o+ o+ + + +
Pitustary L TR T T T T R S R R I N S T R S
Chromophobe adenoma X X X X X X X
Chromophobe carcinoma X
Adrenal + 4+ o+t + o+ o+ + o+ o+ + + F o+ o+ o+
Cortical adenoma X
Cortical carcinoma
Pheochromocytoma X
Thyrod + + + + + + o+ o+ o+ o+ + + + - + F 4+ + o+ o+
Follicular ceil carcinoma
C-cell adenoma X X
C-cell carainoma X X X
Parathyroud + + P+ F FF =+ =+ 4 F O F o+
REPRODUCTIVE SYSTEM
Mammary gland + + 4+ + + N + + 4+ 4+ + + + + + + + 4+ + + 4+
nocarcinoma, NOS X
Fibroadenoma X X X X
Preputial/chitoral gland N NN NNNNNDNNNNNNNNNNDNNNNNNN
Carcino N X
Adonom:..ﬁos
Uterus + + + + 4+ + + 4+
Endomsetrial stromal polyp X X X X
Ovary + + o+ + o+ 4+ o+ o+ o+
NERVOUS SYSTEN
Brain LR R TR T R I I S TR T R R R R B R N R R
SPECIAL SENSE DRUARS
Ear N NN NNNNNNNNNNNNNNNNNNNNNN
Neunlemoms
ALL OTHER SYSTEMS
Multiple organs, NOS N NN NNDNNNNNNNNNINNNNNNNNNNN
CAmnomk NOS, uaclear prnmary or metastatic X
Q, . m' rppirpire] ). 4
Leuksmia, mononuclesr cell XX X
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL

(Continued)
ARIMAL I
NUMBER 2 2 2] 2[ 3 3| 3 3 3 4 4 5
3 4 8 9 o 3 S| e 8 0 3 4 9 0
TOTAL
WEEKS ON i1 T 1 1 | TISSUES
STUDY o o of o 0 0 0 0 0 0 0 0 0 o 0 |TUMORS
4 41 4| 4 4 4 4 4 4 4 4] 4| 4 4 4
Subcutaneous tissue LA S R I S T S R TR N TR R R I R S A . *50
Sarcoma, N X 2
Fibroma 1
Lungs and bronch: L T IR S A T T R BT R T R N S S T T R T T 50
Adenocarcinoma, NOS, metastatic 1
Sarcoma, NOS, metastatic X 1
Sarcoma, NOS, unc primary or metes 1
Trachea L R R R S S L T R S SR I R T 48
Nasal Cavity L T T R S A T T S I T T N SR TR T TR R R I S T R R 50
Bone marrow + =+ o+ o+ o+ P+ R+ o+ o+ 49
Spleen + + + + + o+ F o+t E o+ o+ 50
Lymph nodes -+ 4+ F F F o F o FE FEE - e+t 45
ymus -+ + + ot F = E o E -t 42
Heart L T T RS R S R S SR S R T S 50
Salivary gland LR S N T I L R R R R T T S S S T I R S 49
Liver L S I SR T T T T T R S T L T T T I T S 49
Bile duct + + + + + + + + o+ + o+ o+ o+ + o+ o+ F 49
Gnllbhddnr & common bile duct N N NNNNNNNNNINNNNNNNN + NNNNN *50
Pancreas LR S T T I R TR R T S T S S SR A T T 50
Eloph‘{\u + + + 2+ kP F O E P - P+ 49
Stomac! L T S R T R I I IR R S N N T T o 50
Squamous cell papilloma 1
Smail intestine LR T IR N e A TN TR R IR TR SRR N R SR T T T R R 47
Large 1atestine L T R R TR TR B R N TR IR R T T TR T S S T S 49
deuy LN TR SRR T S S A TR TR T T R T T T S R SR I TR R R 50
cell metastatic X 1
Unnary bladder FEE AR T T Tk TR S TR SRR SR R S SR S S S S N 50
Pituitary L I T R N R R S ST T T SR T S RS R R T 50
Chromophobe adenoma X X X X X X X X X 18
Chmmophobo carcinoma 1
Adrenal + + + o+ o+ + + + + + + + + + + 4+ + o+ 50
Cortical adenoma X
Cortical carcinoma
Pheochromocytoma 1
Thyrord LI S I I S T R R TR T T S N SR T T T T R 49
ollicular ceil carcinoma X 1
C-coll adenoma X 3
C ceil carcinoms X 4
Parathyrod R R I R I R T T B T 38
Mammary gland PR R I T TR S S + N + + N + N +& + N + + *50
Adsnocarcinoma, NOS
Fibroadenoma X X X X X X 10
Pnpumllclmnl and N NNNNNNNNNNNNNNNNNNNMNNNNN ‘5?
Carcino:
Adcno X X 2
+ + o+ o+ + + + e + 50
Endomtrul stromai polyp X X X X 8
Ovary + + + o+ o+ + + + 50
Brain PR I R R R R R TR T U S T T R R T TR S T R 50
SPITIAL SENSE ORGANS
Ear N N + NNNNNNNNNNNNNNNNNNNNNN *50
Neunlemoma } ¢ 1
mm
Multiple of N NN NNNUNNNNNNNNNNNINNNNNNNN *50
Ccmm m‘hﬁ::e'g(m {
Louhnh, mononuclear cell X X )
¢ Animais necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: LOW DOSE

ANINAL
NUMBER J Y 4 1 3 2 3 4 of of 2| 4 3 4 4 0o 1 21 1 2 3
2 3 2 4 20 7 9o 5| 4 8 7 1 4 8 6 8 9 1 2/ 8
WEEKS ON
STUDY 77 7 8 8 8 8 8 8 B8 8 8 3 9 9 9 9
2 8 2 71 4 20 3 4 4 4 6 8 8 8 1 4 4 5 5 8 6 ¢
Subcutaneous tissue LR R I I T L S R T N B N R T T T S R T R
Neunlemoma, mahignant X
Lungs and bronehy LR N S T T T T T S T I T T R S T D I ST R
Qllm‘hr@roulkno!nr adenoma x
Endometnai stromal sarcoma, metastatic X
Trachea LI T T T T N TR R TR TR S S S SR + + o+
Squamous ceii carcinoma, 1avanve
Nasal cavity -+ + F + o+ o+ o+t o+ o+ o+ o+ o+ + + + + + o+
Carcinoma, NOS X X X X X
mous cell carinoma
noma, N X
Adenocarcinoraa, NOS
ATMXTOPOILTIC SYSTEM
Boae marrow LR R S T R S S T T S S R S S R
Spleen LR R I T T T T R R R T T TR S R R A e
Lymph nodes L R I e R T T S S T S R
Carcinoma, l’lm. metastatic X x
[
Thymus I R T T N e R I S T R
Heart LR R A O T T T T R T R SR SR B
Oral canity N NNNNNNNNNNNNNNNNNNINNNNNN
call carcinoma X
Salivary gland AR AR T T T T T S I R S T R I S
Liver AR R T T T TR T TR T R I S I R A R
Bile duct MR TR TR T T R TS T S S S S
Gelibladder & common buls duct N NNNNNNN 4+ NNNNUNNNNNNNNNNNN
Panereas DR I T T R T S A T U SR Y R A T T S S Y
Esophagus LA A T R R T ST TR S 2 R S T S S S S
Squamous cell carcinoma X
Stomach L R . T T T R R L T T T S S Y
Squazous cell papilloma
Squamous cell carcinoma X X
Sarcoma, NOS
Caraincearcoma
Small 1ntestine LR R I R T R IR T T T I T R R TR R T T S Y
L R 2 T T T I IR S R R R R T S S Sy
uomatous polyp, NOS
Kidney L I R S T I T I T T SR A T R R TR S S S S S S
Urinary bladder B R R R T R R I I R N T TR S T S S S O S S S S
Pituitary L I I B T T T R T R R S S S S R T R S Y
Adenoma, NOS X
Chromophobe adenoma } S 4 X X XX
Chromophobe carcinoma X
Adrenal L A T T T I T R N R R T + o+
Pheochromocytoma X
T}’M LA T O I I R R R SR R R T T S R S Y
‘ollicular coll carcunoma X X
C-coll sdesoma X
Parathyrod L T S R T I R R A T TR T S R
L I N O T T T T TR T N R S T R SR
Tslet cwll adenoma X
Mam gland + + N + & + & + + + + + + + + + o+ o+ + + o+ o+
Adsnocareinoma, NOS X X
Fib; noma Xx1Txx X X X
arus Nos LR T R O I T T T I S A + + + o+
Endometrial stromal polyp XX ) S 4
Endometrial stromal sarcoma X
LR R T I I R R O R R R + o+
Granuloss cell tumor
RERVOUS SYSTEN
Nerves N NN NNNNNNNNNNNNNNNNNN N
Carcinoma, NOS, isvasive
LR I T T T R R R S + 0+ + o+
NOS, iavasive X X X X b 4
"_“ rew NOS, i
Astrocytoms X X
SPECTAL SENSE UKIARY
Eye ll + + + N + N +#« + N NN + N + N + N + + + + + N +
E adages N NNNNNNNNINNNNNNNNNNNNNNNN
Basdl el tamer
Zymbal glsnd N NNNNNNNNNN 4+ NNNNNNNNNNNNN
Careinoma, NOS X
HUSCUCDSKELETAL SYSTIN
Bone u L I R N S T I T T SR R S I R
ol
BODY CAVITIES
ll.r,dun‘unln o N NNNNNNNNNNN l‘i N NNNDNNNNNNNN
ALL OTRER SYSTEMS'
Multiple o NO8 N NNNNNNNNNNNNNNNNNNNNNNNN
ga.rla.mn.]N bmuutu type X
1gnant ma, muxed
Lmﬁﬂyﬁzz’uhm
Leuksma, mononuclear ceil X X 4 X
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE

(Continued)
ANTHAL )
NUMBER 1 i 3 1 1 2 3 38 3 2 2 1y 1 2 3| 4 5
1 6 1 n o3 1M 3 3| 4 8 3| 8 o 7 o0
TOTAL.
WEEKS ON 11 1 T T I i I7 1 1T |TISSUES
STUDY 0 |TUMORS
7 8 0 0 1 3 3| 4 4] 4 4 4 4 4 4 4 4 4
Subcutansous tissue + o+ + + o+ + + ¥ + + + o+ o+ + + F+ T o+ 30
Nsunlemoma, mahignast
Lungs and bronch LA AR T A T I R T T TR TR N IR JENE S T S S A 50
.:lvoohrfbmnchlolu adenoma X X x 2
lveclarbo e H
Endometriai stromal sarcoma, me 1
Trachea ) PR R + + o+ + 4+ o+ L R 4
S cel X 1
Nasal cavity LR I I I + + EEE T R S T S + + o+ o+ 49
Carcinome, NOS X X X X X x 11
mous cell carciaoma X 2
noma, N/ 1
Adesocarcinoma, NOS X X X 3
Bons marrow LR T T R S I I L T R T . T N R S R + + 4
Spleen LI SR 2R TR IR T BN SR N I S R T T T IR N . R R R 30
Lymph nodes L T T R T AL T T R S + o+ 48
g:mmnu, xflos metastatic 2 & 2
S ool 1
Thymus L R T I T I S R . T S S R 41
CIRCULATORY SYSTEN
Heart I IR R T I TR I T T TR R A S I R e 50
Orai canity N NN NNNNNNNNNNNNNNNNNNNNNN *30
Squamous cell carcinoma X 2
Salivary gland LR R R SR T T SRR R TR I N I A IR I T I T R A 50
Laver LR R R I A T O 2 S TR T R I T R I 30
Bile duet R T T R R R T R S S S 50
Galibladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN *350
Pancreas LR R S R T TR T R T R R T 50
Esophagus LI R I T S R T I I R T SR S N R T R 50
Squamous cell carcigoma X X 3
Stomach LI T T R I SRR I R T SR I N T R R S S 50
Squamons cell paprlloma b 4 X X X 4
Squamous cell caraino X X X s
Sarcoma, NOS X 1
Carcinosarcoma X 1
Small intestine LR I T IR R R I TR S T SR R R 30
Large uitestine LR I S I T T T Y T SN S IR T R R R + 49
Armmwu polyp, NOS X 1
UHINARY SYSTIH
Kidasy LR R T S I I I I TR I R R I T R T R R 50
Urnary bladder L R A e LR I I I I I 46
Pituitary L S O T IR R I R T T T 48
Adenoma, NOS !
Chrowophobe adenoma X X X X X X 12
Ch hob X X X 4
Adrenal + o+ o+ o+ + + o+ + + o+ + + + + + 50
Phsochromocytoma ) 4 2
w + + + + o+ + + o+ + + - ¥ + + 49
‘ollicular cell carcinoma X X b 4 ]
C-call adenoma X X X 4
Parathyroid LR I N IR I R R O T N T T R T T S RS S k)
Puncreatic LR R AR TR R T T R I I S T T I I 50
1siet coll adenoma 1
gland L I + + o+ o+ + LR R *50
Adsnocarcinoma, NOS b 4 X 4
Fibroadeno ma 4 X X b 4 b 4 X xx X X X 18
Utarus + + * &+ o+ + L S I I A 4 80
gt x 1
d mnnl’d" 1
+ + + O+ o+ + * ¥ + o+ o+ + + * + O+ o+ 30
Granuloss cell tumor  $ 1
RTRVOUS SYSTEN
Nerves N N N N N N N NN N N *30
Carcizoma, NOS,zvamve X 1
L AR T R T I T I S S R R IR I T T 3 50
(‘:n‘mnom, NO8, :vuiw b 4 X ;
Ch b b 4 1
Astrocytoms 2
SPECIAL SENSE UNGANS
I!. " + + + + + + NN + + ; + N +# 4+ 4 + + + N ¢+ + + + N 'sg
col
l‘g:‘pr N NNNNNNNNNNNN N N NNNNNNNN *50
ymbd:hund N NNN ’l‘ N NNNNNNNNNNNNNNNNNNN '541)
Carcuona, NO§ 1
NUSCULOBKELETAL SYSTER
Bone LR R A R T T IR I S TR I R IR R I R N I I *50
L’ coll i X 1
BODY CAVITIES
Mediastinum NNNHNNNNNNNNNSENNNRNNNNNNNNRNN| %
ca,
AL UTRER SYSTINE
Mult:ple o NO8 N N NNNNN N NNNNNNNNNNNNNNNN *50
o : {
ma, ype
Lymphocytic leukamn X 1
Leukemig, mononucisar ceil X X X T
¢ Anumals necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: HIGH DOSE

ANTMAL
NUMBER 4 2 4 20 3 2 1 1 4 o 3 3 2A 3 4 3 4 1 0 21 2 3 o
9| of S 8 7 1 4 3 St 7 2 20 I 5 6 1
WEEKS ON
STUDY el o 6 6 71 71 7N N 7
7 1
INTEGUMENTARY SYSTEH
Slua L T T T I R R T S IR R R R S L e 4
Keratoacanthoma
L:‘?"‘."l’"’“&“. + + A - e+ + + + o+
Trachea LI T T T T T B IR N T A T I T T R S S TR R A
Nasasl canity R T S T ST TN S SRS S T S S S S A .
Carcinoma, NOS X X X X X X X X X X X X X
mous cell carcinoma
nocarcinoma, NOS X X
Rhabdomyosarcoma
Carcinosarcoma
HEXKTOPOIETIC SYSTEX
Bone marrow LR T S A T T I R I R T T R S R R T T R R R
Spleen + =~ + + + FF o+ o+ F A F O E o+
Lymph nodes L I R R I I T T T T I SR N R T R R
Carcinoma, NOS, metastatic X
Thymus L T T R T I T TR N R S R T T TR T I
Heart LR T A I T BT I R SRR R TR T S R T R TR S
Oral cavity N NN NNUDNNNNNNNNNNININNNNNNNNN
Squamous cell papilloma X
sﬁmullmm
vary gland + + F F F F E F F -+ r o FEFE O EE O+
Liver PR R R I I A T T R T T R R S R T S S
Bile duct + + + + 2 + FFErEEE A E P EE P+
Gailbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN
Pancreas I L Tk Tk T T T S S S e S S S N T
Esophagus L R R SR TR T T T S T R R T R R S T
Squamous cell carcinoma
sgq“mm il paprlo I T I e I I I T T I T P e
call pa|
Squamous cell carcinoma X
Small 1ntestine L T . T T TR T T R TR R R IR R T R T R S
Large 1atestine LR TR R T T TR T T S SR TR ST TR TR S R
URINARY SYSTIN
Kidney LI IR T O T TR I IR R R + o+
Urinary bladder LI A T T AT TR T TR SR I I B R T TR I R T
Pituitary LR S T T S T R + ¢+ + + + o+ o+
Chromophobe adenoms
Adrens! LT S N R T T T S IR T T B e T I T R I
Thyroud $ = + F F F o+ o+ =+ E T E -+t
!%llumhrulltdnnom X
C-cell adenoma
Parathyroid L S e T T . T T T SR S S .
Mammary gland + N + + ¢+ + + + + + L S IR SRR T R A
U:'.lbrudnn'om
ras =~ + o+ o+ o+ PO S +
Endometrial stromal polyp X
Ovary LR R TR R T PR T R T T
NERVOUS SYSTEN
Nerves N NNNNNNNN N N N NNNN N N
Carcinoma, NOS, iavasive
Braia LR I T T K L L S T I R T TR TR R R R R TR S I L
Carcinoma, NOS, X X X x X b 4 X X X b S 4 X X x x
Ade NOS, invasive
Carcinosarcoma, invasive
Zymbel gland N NN + NN NNNNNNNNFNNNNNNNNNN
Careinoma, NOS ) 4 b 4
Mull organs, NOS N NN NNNNNDNNNNNNNNNNNNNNNNNN
mis, mononusiear sl
+: Tissue examined microscopioally :  No tissue information submitted
- tissua not ezamined microscopically C: N , 80 histology dus to protacol
g: Fnrmﬂnmm ﬁ Auto
s Necropsy, no autolysis, no misroscopis sxamination s
S: Animal missexed B: No necropey performed
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS

IN MICE IN THE TWO-YEAR GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE
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TABLE B1l. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM

*Skin (50) (50) (50)
Squamous cell papilloma 1 2%)

Squamous cell carcinoma 1 (2%)

*Subcutaneous tissue (50) (50) (50)
Fibrosarcoma 2 (4%) 1 (2%)

RESPIRATORY SYSTEM

#Lung 49 (50) 49)
Squamous cell carcinoma, metastatic 16 (32%) 11 (22%)
Hepatocellular carcinoma, metastatic 1 (2%)
Alveolar/bronchiolar adenoma 3 (6%) 6 (12%) 4 (8%)
Alveolar/bronchiolar carcinoma 3 (6%) 4 (8%) 5 (10%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50)
Malignant lymphoma, undiffer type 1 (2%)
Malignant lymphoma, lymphocytic type 1 2%) 1 2%) 1 2%)
Malignant lymphoma, histiocytic type 2 (4%)

Malignant lymphoma, mixed type 3 (6%) 2 (4%) 3 (6%)
Granulocytic leukemia 1 (2%)

#Spleen (49) 50) 49)
Squamous cell carcinoma, invasive 2 (4%)
Malignant lymphoma, mixed type 1 (2%)

#Lymph node (48) 37 (35)
Malignant lymphoma, NOS 1 (3%)

#Thoracic lymph node (48) a7 (35)
Squamous cell carcinoma, metastatic 6 (16%) 2 (6%)

#Bronchial lymph node (48) @7 (35)
Alveolar/bronchiolar ca, metastatic 1 3%)

#Mediastinal lymph node (48) 37 (35)
Squamous cell carcinoma, metastatic 3 8%) 5 (14%)

#Hepatic lymph node (48) @7 (35)
Squamous cell carcinoma, invasive 2 (5%)

#Pancreatic lymph node (48) 3D (35)
Squamous cell carcinoma, invasive 1 3%)

#Mesenteric lymph node (48) @7 35)
Squamous cell carcinoma, invasive 1 3%)

#Duodenum (46) 43) 47
Malignant lymphoma, mixed type 1 (2%)

#Thymus (39) (29) (30)
Squamous cell carcinoma, metastatic 4 (14%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
CIRCULATORY SYSTEM

#Spleen (49) (50) (49)
Hemangiosarcoma 1 (2%)

#Mesenteric lymph node (48) 37 35)
Hemangioma 1 3%)

*Pulmonary artery (50) 50) 50)
Squamous cell carcinoma, metastatic 1 (2%)

*Mesenteric artery (50) (50) (50)
Squamous cell carcinoma, metastatic 1 (2%)

#Liver (49) (50) (49)
Hemangioma 1 (2%) 1 2%)
Hemangiosarcoma 1 (2%) 3 (6%)

*Preputial gland (50) (50) (50)
Hemangioma 1 (2%)

DIGESTIVE SYSTEM

#8Salivary gland (46) (45) (48)
Fibrosarcoma, invasive 1 (2%)

#Liver (49) (50) (49)
Squamous cell carcinoma, invasive 2 (4%) 5 (10%)
Squamous cell carcinoma, metastatic 1 2%)

Hepatocellular adenoma 8 (16%) 7 (14%) 8 (16%)
Hepatocellular carcinoma 3 (6%) 6 (12%) T (14%)
Liposarcoma 1 (2%)

#Pancreas (49) (50) (49)
Squamous cell carcinoma, invasive 1 (2%)

#Pancreatic duct (49) (50) 49)
Squamous cell carcinoma, invasive 1 (2%)

#Forestomach (49) (50) (49)
Squamous cell papilloma 1 (2%) 3 (6%) 8 (16%)
Squamous cell carcinoma 42 (84%) 35 (71%)

URINARY SYSTEM
#Kidney/glomerulus (49) (50) (49)
Squamous cell carcinoma, metastatic 2 (4%)

ENDOCRINE SYSTEM

#Adrenal (49 (49) (49)
Alveolar/bronchiolar carcinoma, metastatic 1 2%)

#Adrenal/capsule (49) (49) (49)
Adenoma, NOS 2 (4%)

#Adrenal medulla (49) (49) (49)
Pheochromocytoma 2 4%) 1 (2%)

#Thyroid (49) (48) (45)
Follicular cell adenoma 1 (2%)
Follicular cell carcinoma 1 2%)

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

Islet cell adenoma 1 (2%)

REPRODUCTIVE SYSTEM

*Preputial gland 50} (50) (50)
Squamous cell carcinoma 1 2%) 3 (6%) 16 (32%)

#Testis (49) (50) (49)
Interstitial cell tumor 1 (2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
*Harderian gland (50) (50) (50)
Papillary adenoma 2 (4%) 3 (6%) 3 (6%)
MUSCULOSKELETAL SYSTEM
*Mandible (50) (50) (50)
Ameloblastoma 1 (2%)
BODY CAVITIES
*Mediastinum (50) (50) (50)
Squamous cell carcinoma, metastatic 1 (2%)
*Pleura (50) (50) (50)
Squamous cell carcinoma, metastatic 5 (10%) 1 (2%)
Alveolar/bronchiolar carcinoma, invasive 1 (2%)
*Mesentery (50) (50) (50)
Squamous cell carcinoma, invasive 2 (4%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Squamous cell carcinoma, invasive 21 (42%) 14 (28%)
Squamous cell carcinoma, metastatic 1 2%)
Alveolar/bronchiolar carcinoma, metastatic 2 (4%)
Diaphragm
Squamous cell carcinoma, invasive 1
ANIMAL DISPOSITION SUMMARY
Animals imtially in study 50 50 50
Natural death 5 15 17
Moribund sacrifice 7 27 32
Terminal sacrifice 38 8 1
TUMORSUMMARY
Total animals with primary tumors** 26 47 43
Total primary tumors 38 87 99
Total animals with benign tumors 14 21 21
Total benign tumors 20 24 26
Total animals with malignant tumors 15 45 42
Total mahgnant tumors 18 63 73
Total animals with secondary tumors# # 3 31 32
Total secondary tumors 3 67 50

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

# Number of animals examined microscopically at this site

## Secondary tumors metastatic tumors or tumors invasive into an adjacent organ
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM
*Skin (50) (50) (50)
Keratoacanthoma 1 (2%)
*Subcutaneous tissue (50 (50) (50)
Fibrosarcoma 2 (4%)
RESPIRATORY SYSTEM
#Lung (50) (49) (48)
Squamous cell carcinoma, metastatic 11 (22%) 12 (25%)
Alveolar/bronchiolar adenoma 2 (4%) 1 (2%) 6 (13%)
Alveolar/bronchiolar carcinoma 1 (2%) 1 (2%)
Adenosquamous carcinoma, metastatic 1 (2%)
HEMATOPOIETIC SYSTEM
*Multiple organs (50) (50) (50)
Malignant lymphoma, lymphocytic type 2 4%) 4 (8%)
Malignant lymphoma, histiocytic type 1 (2%) 1 2%) 1 (2%)
Malignant lymphoma, mixed type 4 (8%) 1 (2%) 4 (8%
#Spleen (50) (49) 47
Squamous cell carcinoma, invasive 1 2%)
Malignant lymphoma, mixed type 1 (2%) 1 (2%)
#Splenic capsule (50) (49) 47
Squamous cell carcinoma, invasive 1 2%)
#Thoracic lymph node (50) (42) (38)
Squamous cell carcinoma, metastatic 5 (12%) 4 (11%)
#Bronchial lymph node (50) (42) (38)
Squamous cell carcinoma, metastatic 1 (2%)
#Mediastinal lymph node (50) 42) (38)
Squamous cell carcinoma, metastatic 5 (12%) 2 (5%)
#Mesenteric lymph node (50) (42) 38)
Squamous cell carcinoma, invasive 1 (2%) 1 3%)
#Liver (50) (50) (48)
Malignant lymphoma, mixed type 1 (2%)
#Jejunum (50) 43) (42)
Malignant lymphoma, lymphocytic type 1 (2%)
#Thymus (41) 34) @n
Squamous cell carcinoma, metastatic 1 (3%)
CIRCULATORY SYSTEM
#Spleen (50) (49) 47)
Hemangiosarcoma 1 2%)
#Large intestine (50) 4" (46)
Hemangioma 1 (2%)
DIGESTIVE SYSTEM
#Liver (50) (50) (48)
Squamous cell carcinoma, invasive 1 2%)
Hepatocellular adenoma 4 (8%) 4 (8%) 4 (8%)
*Gallbladder (50) (50) (50)
Squamous cell carcinoma, invasive 1 (2%) 1 (2%)
#Pancreas (50) (49) 47
2 4%)

Squamous cell carcinoma, invasive
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM (Continued)

#Esophagus (50) 49) an
Squamous cell carcinoma 1 (2%)

#Forestomach (50) (50) (48)
Carcinoma, NOS 1 (2%)
Squamous cell papilloma 1 (2%) 3 (6%)
Squamous cell carcinoma 40 (80%) 36 (75%)
Adenosquamous carcinoma 1 (2%)

URINARY SYSTEM

#Kidney (50) (50) (48)
Squamous cell carcinoma, invasive 1 2%)

#Kidney/capsule (50) (50) 48)
Squamous cell carcinoma, invasive 1 (2%)

#Kidney/glomerulus (50) (50) (48)
Squamous cell carcinoma, metastatic 1 (2%)

ENDOCRINE SYSTEM

#Anterior pituitary (49) (49) 47
Chromophobe adenoma 15 (31%) 2 (4%)

#Adrenal/capsule (49) (50) @n
Squamous cell carcinoma, invasive 1 2%) 1 (2%)

#Adrenal medulla (49) (50) (CY)]
Pheochromocytoma 1 (2%)

Pheochromocytoma, malignant 1 (2%)

#Periadrenal tissue (49) (50) 47
Squamous cell carcinoma, invasive 2 (4%)

#Thyroid (50) (43) (45)
Follicular cell adenoma 1 (2%) 1 (2%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50)
Adenocarcinoma, NOS 1 (2%) 2 (4%)

#Uterus (50) (50) (46)
Neurilemoma, malignant 1 (2%)

#Ovary (49) (49) 4D
Squamous cell carcinoma, metastatic 1 (2%)

Granulosa cell tumor 1 2%)
Teratoma, NOS 1 (2%)
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS

*Harderian gland (50) (50) (50)

Papillary adenoma 3 (6%) 5 (10%)
MUSCULOSKELETAL SYSTEM

*Skull (50) (50) (50)
Osteoma 1 (2%)

*Abdominal muscle (50) (50) (50)
Squamous cell carcinoma, invasive 1 (2%)
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
BODY CAVITIES
*Mediastinum (50) (50) (50)
Squamous cell carcinoma, metastatic 3 (6%) 1 (2%)
*Pleura (50) (50) (50)
Squamous cell carcinoma, metastatic 5 (10%) 9 (18%)
Adenosquamous carcinoma, metastatic 1 2%)
*Mesentery (50) (50) (50)
Squamous cell carcinoma, invasive 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Carcinoma, NOS, invasive 1 (2%)
Squamous cell carcinoma, invasive 27 (54%) 23 (46%)
Adenosquamous carcinoma, invasive 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50
Natural death 4 13 14
Moribund sacrifice 5 31 33
Terminal sacrifice 41 5 2
Accidentally killed, nda 1
Accidentally killed, NOS 1
TUMOR SUMMARY
Total animals with primary tumors** 32 44 43
Total primary tumors 37 61 71
Total animals with benign tumors 23 10 17
Total benign tumors 24 11 21
Total animals with malignant tumors 13 42 43
Total malignant tumors 13 49 49
Total animals with secondary tumors# # 33 32
Total secondary tumors 67 65
Total animals with tumors uncertain--
benign or malignant 1 1
Total uncertain tumors 1 1

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

# Number of animals examined microscopically at this site
## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE: VEHICLE CONTROL

ANIMAL 5| 51§ 5 8§ 5]
NUMBER 3 4 4 31 3 3 3 3 1| 1f 5 4 of of o o o o oOf of o 1 1 i 1
2l 8 1 1 3 6 4] 8 7 4 o & 1 2 3| 4 5 6 T 8 9 o i 2| 3
WEEKSON o I 1y I I I If I IO I I IR
STUDY of of 4 4/ 5| 71 8 8 9 9 9] 0o o 0 o 0 o o o of o OI o 0o O
1 11 of 1 8 e 4 9o 6 9 9 ol 3f 3 3 3 3 38 4 3 3 3 3 3 3
Subcutaneous tissue + + + + + + + + + + + + + + o+ o+ o+ F o+ + o+ o+ o+ O+
Fibrossrcoma X X
RESPIRATORY SYSTEN
h:gp aad bronch: A+ + + + + + + + 4+ + + 4+ 4+ + + + + F + + 4+ + o+ o+
Al 1. . N T 1 x x
Traches A+ + + + + = + + + + + + + + + + + & + + + + + +
Bone marrow A+ + 4+ + + + + + + + + + 4+ + + - + + + + + o+ o+ o+
Sﬁnn A+ + + + + + + + + + + + + + + + + + + + + + + +
emangiosarcoms
Mahignant lymphoma, mixed type
ﬁmpb nodes A -~ + + + + + + 4+ + + + + + + + + + + + + + + + +
ymus A - — + + + + + + + - — + + + 4+ + - + + - + + + -
CIRCULATORY SYSTEM
Heart A+ + 4+ + + + + + 4+ + + + + + + + + + + o+ o+ o+
DIGESTIVE SYSTEM
Sahvary gland A + + + + +
Fibrosarcoma, 1nvasive X
iver A + + + + + + F + + o+ o+ o+ o+ O+ o+ + + o+
Hepatocsllular adenoma X
Hepatocellular carcinoma X X
Liposarcoma X
Bile duct A+ + 4+ + + 4+ + + + + + + + + + + + F + + + + + o+
Gallbladder & common bile duct N + NN + + + + + + N + + + + + + + + + + N + + +
Pancreas A+ + + + + + + + + + + + + + + + + + + 4+ o+ 4+ o+ 4
!:loplugu A+ + + + + + + + + + + 4+ + 4+ + + + + + + + + + +
Stomac| A+ + + + + + + + + + + 4+ + + + + + + + + + + + +
Squamous cell papilloma X
Small intestine A - = 4+ + + + + + + - + + + + £ + + o+ o+ o+ o+ o+ o+
Mahgnant lymphoma, mixed type X
Large intestine A+ = + + + + + 4+ + = + + 4+ + + + + + + + + + + +
Kidney A+ + + + + + + 4+ + 4+ + + + + + + + + + + + + + +
Unnary bladder A+ + 4+ + + 4+ + + + + + + + + + + + +£ + + + F + o+
Pituitary + =+ + o+ o+ o+ o+ o+ o+ o+t
Adrenal A+ + + + + + + 4+ + + + + + + + + + + + + + + + +
Adenoma, NOS
Pheochromocytoma X
'thymd A+ + + + + + + + + + + + + + o+ o+ o+ O+ o+ o+ o+ o+
‘ollicular cell carcinoma X
Parathyrod A - - + - - -+ + = = = + + -+ - =4 = = - - - -
Mammary gland N NN NNNNMNNNNNNNNNDNNNNNNNNN +
Testis A+ + + + + + + 4+ 4+ + + + + + + F+ + + + + + + + +
Interstitial cell tumor X
Prostate A+ + + + + + + + 4+ + 4+ + + + + + = ¢ + + + + + +
Preputial/chtoral gland N NN NNNNNNNNNNNNINIDNNNNNNNNN
Squamous cell carcinoma
Hemangioma X
NERVOUS SYSTEM
Brain A+ + + + + + + 4+ + + 4+ + + + + + + + + + + + + +
SPECIAL SENSE ORGANS
Hardenan gland N NNNNNNI NN NDNNNNNNNNINNNNNNN
Papillary adenoma X
ALL OTHER SYSTEMS
u::'lnpl'. organs, NOS o N NN NNNNN x;(x N NN NNNNNNINNNNNNN
Malig. lymphoma, lymphocytic type X
Mahgnant lymphoma, mixed type X X
+: Tissue examined microscopically No tissue 1aformation submitted
—~+  Required tissue not examined microscopically C Necropsy, no histology due to protocoi
X: Tumor:incidence A, Autolysis
N- Necropsy, no lysis, no P £ M. Animal missing
S: Anmmal mssexed B No necropsy performed
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL

(Continued)
ANTMAL 5
NUMBER 1 1 l 1 2 2 2 2 2 2l 28 2| 21 22 3 8 3] 3 4 4 4 4 4 4 4
St 6 7 8 9 of 8 7 9 2 4 5 7 8 9
TOTAL.
WEEKS ON 14 I Y T i 1 111 TISSUES
STUDY [ 0 |TUMORS
3 38 3 3 3 3 3 3 3 3 3 s 3
Subcutaneous tissue + + + + N + + + + + + + + + + + + + + + + + + + + *50
Fibrosarcoma 2
L\:np and bronchn + + + ; + + + o+ o+ o+ o+ + + + + + o+ o+ ; + + + + 49
o e A ranchial 2
Alveolarrb hiol X 3
Trachea + F + o F o+ E FF O E O+t 48
HEMATOFOIETIC SYSTEM
Bone marrow R SR I T R T R SR S S S S R S R 48
Spleen + + + + + + o+ F P+ o+ 49
emangiosarcoma X 1
Malignant lymphoma, mixed type X 1
Lymph nodes L N T TR R T R TR R S S T S S 48
‘l'{ymus PR I R R T T Tk T S SR S R S S + + - 39
Heart FER T I T S S TS R S T T I S T A 49
Salivary gland + O+ + o+ -+ o+ o+ - + - + 46
Fibrosarcoma, invasive 1
Liver R T T T I S T I S S S + + + + o+ 49
Hepatoceilular adenoma X X X X X X X 8
Hepatocsllular carcinoma X 3
Liposarcoma 1
Bile duct L T T T T T S S T S R R S R T R S R 49
Gallbladder & common bile duct E T R T I T R R S T R T . A B I 4 *350
Pancreas LR I 2 TR T T R N R SR SR TR T T T T SR R R R I 49
Esophagus P I S . S T T R I R S T S R T S R R R T O 49
Stomac PR T R N R TR T R T T R R SRR T R SR S S 49
Squamous cell papilloma 1
Small intestine L N 2 2R S I I I S T I I I I B A 48
Malignant lymphoma, mixed typs 1
Large intestine + + + F FF F F E F F F F F P F P - 48
Kidney L I IR SN T T T T R T N T TR R T SRR T R 49
Unnary bladder  + + + F F FF LR R R R TR R S I 49
Pituttary + + F o+ o+ F o+ FF o+ F F F o+ o+ o+ 48
Adrenal PR I T S T R T T S S S S . A S R S T 49
Adenoma, NOS X X 2
Phtochromocytom X 2
Thyro: L 2R R T R R I SR TR T N B S + + + 49
Folhcuhr cell carcinoma 1
Parathyrowd - = 4+ = 4+ + + + o+ o+ - - - - ¢ + + + o+ + o+ 22
Mammary gland N NN NNNNNNUDNNNNNNNNNNNNNNNN *50
Testis I R . T T R R T TP ST SR T N I R T R R T I 49
Intormtnl coll tumor 1
Prostate + + + + F + o+ A+ e+ E A+ 48
Preputialichtoral gland N NN NNINNUNIDNNNNNNNNNNNNNNNNN *350
Squamous cell carcinoma X 1
Hemangioma 1
Brain + 0+ F F o+ F o+ F F EF o F o F o+ 49
Harderian gland N NN NNDNNNINNNNNNNNNNNNNNNNN *50
Papillary adenoma X 2
Mulnplo orgaus, | NOS - N NNNNNNNNNNNN l; N N NNNNNNNNN ’5(2)
M-hz. lymphoma, lym hocytw t; 1
M-hznaynt mephomu.lx’nmd o X 3
* Animals necropsied
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE

STUDY OF DIMETHYLVINYL CHLORIDE: LOW DOSE

ANTMAL
NUMBER

WEEKS ON
STUDY

E S of 8 S 5 S 5 5[ 3J
4 4 4 3[ 3 3] 1 28 1 3 4 4 3
2 4 9 o 8 9 5 9 3 3 o 3 7

5]
2|
0

BRI
Ik
0 6 4

X

[=X"-]

9
0

INTEGUMENTARY SYSTEM
%: 1l 1
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E O N A T S Y S SR GO U RS

LR S I I I

+ 4+ + o+ o+ o+ o+ o+
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M+ o+
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4

+

T

a4

HEMATOPOIETIC SYSTEM

Bone marrow

Spleen

Lymph nodes
équamou cell carcinoma, 1nvasive
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M+t
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o+ o+ o+ o+ o+ 4+ 4+

+ o+ + o+ o+ o+ o+

+ o+

+M 4

+ o+
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Ad 1

P?ouh ocyto
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Pancreaticislets
Islet coll adenoma
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+4+ 44+
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+i+ 44+
+1+ ++
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++t 4
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i+ 4+
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i+ o+
+4+ 4+
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i+ o+
T+ ++

i+ o+

i+
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Test1s
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Preputial/chtoral gland
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Z++2
Z++2
Z++2
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Z++2
Z4++Z
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Z++2
Z++2
Z++2
Z++Z
Z++2
24+ +2
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Bramn

+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

YR T

Hardenan gland
Papillary adenoma

N NNNNNNNNNNNN

N NN NNNNN

Pleura 1
Sq ce

Mesentery
Squamous cell carcinoma, 1nvasive

N N N N
N N N N

ZmZ

N
N

Zz Z

N N N N N N
N N NN N N

Zmnz

ZHZ
z Z

Multiple organs, NOS
S cell

Mahg. lymphoma, lymphocytic type
Malig. lymphoma, histiocytic type
Mahgnant lymphoma, mixed type
Granulocytic lenkemia

N N

f b4
'z
"z
'z
"z

N NN NNN
X

™

Mz
'z
nZ
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE

(Continued)
ANTMAL 5] 55 5] 55
NUMBER 4 4 O 4 O 1 4 3} 2 U 1 U 3 4 3 o o2 2t 2 2 8
6 5| 8 3f 1 1 6 7 4 2 2| 1if 9 o S5 6 i e 7| 8 1 4 5 8 2
TOTAL
WEEKS ON TISSUES
STUDY 9 9 9 9 9 9 9 9o 9 9 9 9 of o o o of of of of of of of o 0 |TUMORS
o of o 1 1 8 3 31 4 e 7 9 o of o o 2| 3 38 3 38 3 3 3 3
IRTEGUMERTARY SYSTEM
Skn + + + + + o+ o+ o+ 4+ F o F P+ o+ *50
Squamous cell papilloma 1
Subcutansous tissue + + + + o+ o+t o+ o+ *30
Fibrosarcoma 1
Lungs and broncha L R R L T . T T TR R R Y S R S S T 50
i,iunmom cell carcinoma, metastatic X X X X X X — 16
|ar/bronch ¥ 4
Alveolar/bronchiolar carcinoma X 4
Trachea L A T T T T T S S T S I T T R 46
Bone marrow + + + + F + o+ o+ + F F o+ F ot o+ o+ o+ o+ 50
Spleen PR S S R S T R AR TR TR T T S T T S S S S S S 50
Lymph nodes + - = 4+ + F + o+ o+ F A+ o+ 37
Squamous cell carctnoma, wavasive X X 3
%uamou; cell carcinoma, metastatic X X X X X X 9
veolar/bronchiolar carcin, metastatic 1
Hemangioma X 1
Thymus -+ + + + - - - - - - - - 4+ o+ o+ F o+ o+t -+ 29
Squamous cell carcinoma, metastatic X X 4
CIRCULATORY SYSTEM
Heart + + + + + + + + + £+ + £+ o+ + + + + o+ + + o+ o+ o+ 50
Blood vessels 1 N NNN r; N NN NNNNNNNNNNNNNNNNN *50
Sq cell car tastat 1
Salivary gland -~ 4+ + + + + F + + + + o+t o+t -+ o+ 45
Liver " LR S T T R R S R R T T T S T S ; + o+ o+ 50
Sq ce 1 . 2
Squamous cell carcinoma, metastatic X 1
Hepatocellular adenoma X X X 7
Hepatocellular carcinoma X X X X X X [
Hemangoma 1
Hemangiosarcoma X 1
Bile duct + + + + o+ F o+ F o+ o+ o+ F o+ o+ + F O+ o+ o+ o+ o+ 50
Qallbladder & common bile duct N + + + + N + + 4+ + N + + + + + + N + + 4+ + + + + *50
Pancreas LR T R S T I TR S R A R T R S R S N 50
Esophagus + + + o+ o+ o+ o+ o+ b+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Stomcﬁu L I T S T U R TR T R T R S R TR SR T S R R S A 50
Squamous cell papilloma X X 3
Squamous cell carcinoma X X X X X X X XX XXX XXX XTIXTZXIXHZTX X X 42
Small intestine - 4+ = 4+ + + +F o+ P = A F = FE O E AL+ 43
Large 1ntestine + + + + F ot FE o E o F -+ o+ 48
Kidney ' + 4+ + + o+ o+ o+ ; + + + + + 4+ o+ o+ o+ 4 5g
Sq cel
Unnary bladder D R SR T R SR T S T S ST S T T S R 50
Pituitary + + F ~ F + F o+ FF =+ o+ F O FF P -+ 48
renal + 0+ + + o+ o+ o+ A o+t 49
Pheochromocytoma X 1
Thyrod L I T e T T T SR S R S I S IR R SR T A R A 48
Parathyroid e T R R S S S T T S S S T S S 25
Pancreatic 1slets + + + + + F F + F o+ F FF O+t FFF Ot E o+ o+ 50
Islet cell adenoma X 1
Mammary gland N NNNNNNWNNNNNNNNNNN + NNNNNN *50
Testis + + + F F F o+ o+ P E o E O E E P+ 50
Prostate + + + + + + £ o+ £+ + + o+ + + o+ + + o+ o+ o+ o+ o+ 49
Preputial/chitoral gland N NN NNNNNNNNNNNNINNNNNNNNNN *50
Squamous cell carcinorna X X 3
Bramn + F + o+ F F F o F F F O F Y OF Y O OY OF o+ + 50
Harderan gland N NNNNNINNNNNNNNNNNNNNNNNNN *50
Papillary adenoma X X X 3
BODY CAVITIES
Pleura " N N NNNNN lxv N N NNNNNN z: N N NN NNNN ‘5(5)
Sq ce . metastat
Mesentery " N l; N NN NNNNNNNNNNNNNNNNNNNN '5g
Sq ce
Mult:ple organs, NOS N NN NN NNNNNNNNNNNNNNNNNNNN *S0
Squamous cell carcinoma, 1nvasive X X X XX X 21
Malig lymphoma, lymphocytic type X 1
Malg !ymfhouu. histiocytic type X 2
Malignant lymphoma, mized type X X 2
Granulocytic leukemia 1
* Animals necropsied
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHYLVINYL CHLORIDE: HIGH DOSE

ANTMAL L] L 5] : 55 5
NUMBER 1 2 21 21 8 4 1 1 38 1 ol 4§ 4 1 2
5| 6 8 9 o 3 21 4 8 8 6 86 5 3 2 2 0 8 1 5
WEEKS ON
STUDY 0| o of o 5 s S| 5 6 6 6 e 6 6 6 v T NN TU N N7
1 2 21 2| 21 21 8 4 5 S o 2| 4 7 8 8 9 o 2 4 s 5 7 N 7
INTEGUMENTARY SYSTEM
Skin + + + + + N + + + + + + + + + + + + F + + + + + +
Squamous cell carcinoma X
RESPIRATORY SYSTEM
Lungs and bronch: + + + + + A+ + + + 4+ 4+ F F F O+ o+ o+ o+ o+
Squamous cell carcinoma, metastatic X X X X X
l:‘opablocl’lluhrlurmno?n. metastatic X
Alveolar/bronchiolar carcinoma X
Trachea + + + + + A + + + - + + + + + + + - + + + + + + +
Bone marrow + + 4+ + + A+ +F + + + o+ 4+ o+ F O+ A+ o+
Spleen + + + + + A+ F + F o o+ o+ o+ o+ 4+ o+ o+ o+ o+
uamous cell carcinoma, 1avasive X
Lgmph nodes - = = + = A - + + + + + - - - = + + + + +
q cell car
Squamous cell carcinoma, metastatic X X X X
Malignant lymphoma, Nbs
Thymus + + - + + A+ + = -+ + o+ o+ 4+t -+ - - -
CIRCULATORY SYSTEM
Heart + + + + + A+ + + + + + + + + + + + 4+ + + F o+ o+
Blood vessels " N NNDNNUDNNNNNNN Iil N NNNNNNNNNNN
4 ce s tastat
Salivary gland + + + + o+ R T R I R T e . e T
Liver + + + + A+ F o+ o+ o+ E A+t
Squamous cell carcinoma, 1nvasive X X
Hepatocellular adenoma X
Hepatocellular carcinoma X X
Hemangioma
Hemangiosarcoms X
Bile duct LK T I TR T U I O I S I S T S T T T S N S
Galibladder & common bile duct + + NN + N + N + N + + N + +# + NN + N + + + + +
Pancreas + + + + + A+ F + o+ FF o+ o+ o+ o+
Squamous cell carcinoma, invasive
Esophagus + + + + A F F o F o+ o+ O+ O+ o+
Stomac + + + + + A+ + o+ FF F o+ F o+ o+
Squamous cell papilloma X X X X X X X
Squamous cell carcinoma X X X X X X X X X X X
Small intestine + + + - + A + + + + + + o+ o+ F -+ o+ o+ o+ o+ o+
Large 1ntestine + + + + A+ - e+ o+
Kidney + 0+ + + A o+ E o+ o+
Unnary bladder + + + + + A + + + + + + + + + + + + + + + o+ 4+
Pituitary + + + + A+ E o+ o+ o+ o+ o+ o+t
.'.“‘.l L + + + + + A + ; + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+
Thyrod + + + + + A + + + - + + + + + + + + + + o+ o+ o+
Follicular cell adenoma
Parathyroid - - = - - A+ - 4+ - 4+ + - 4+ + + - + + - + + - + -
Mammary gland N NN NNNNNNN + NNNNNNRNN+NNNNNN
Test1s + + + + + A ¥ ¥ + F + + F o+ o+ + o+ o+ o+ o+ o+ o+ o+
Prostate + + + + + A + + + + + + + + + + + o+ + + F + o+ -
Praputisl/clitoral gland N NNNNNNNNNNNNNNNNNNNNNNNN
Squamous cell carcinoma X X
NERVOUS SYSTEM
Brain + + + + + A + 4+ + + + + + + + + + + + + + + + +
SPECIAL SENSE ORGARY
Hardenan gland N NN NNNNNNNNNNNNNNNNNNNNNN
Papillary adenoma
MUSCULUSKELETAL SYSTEN
Bone + + + + + N + + N + + + + + + + + + + + + + + + +
Ameloblastoma X
BODY CAVITIES
Pleura 1 N NN NNNNNNNNNNNNNNNNNNNNNN
e .
‘Alvanle e/ Tl o
M:dmtmum " N NN NNIDNINNINNNNNNDNNNNNNNNNNNN
q coll ca , met
ALLOTHER SYSTEMS
Multiple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN
Squamous cell carcinoma, invasive X X X X X
Squamous cell carcinoma, metastatic X
Mahg lymphoma, undiffer ¢ X
Malig lymphoma, lymphocytic type X
Mahgnant ﬁgghomn. mixed type X X
Diaphragm,
Squamous cell carcinoma, 1avasnve
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TABLE B3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE

(Continued)
ANIMAL 5 EE
NUMBER 1 2| 4 0 2 3 4 0 3 5 1 1 o 3| 4 3 2 0 3 1 4 4 4
7 3 8 2| 4 7] 9 8 3 0f o 4 4 1 2 6 7 i 8 7 9 5 1 9 4 TOTAL
WEEKS ON TISSUES
STUDY 7 7 171 8 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9o 9 8 9 0 0 |[TUMORS
9 9 9 o o o o 1 y 1 2 2 3 3 8 9 o tj i 3 3 3 4 3 3
INTEGUMENTARY SYSTEM
Skun + + + + F F o+ o+ o+t *50
Squamous cell carcinoma 1
RESPIRATORY SYSTEM
Lungs and bronch: + 0+ + o+ + 2 F o+ + o+ F O+ F o+ 4+ o+ o+ o+ o+ # 49
Squamous cell carcinoma, metastatic X X X X X 11
Hepatocsllular carcinoma, metastatic 1
\veolar/bronchiolar ad X X X 4
Alveolar/bronchiolar carcinoma X X X X 5
Trachea + + + F 4+ o+ F o+ =t F O+ 4+ 46
Bone marrow e S S T S T RN S S S S O S 49
Spleen + 4+ + o+ o+ o+ o+ F o+ A+ 4+ 49
Squamous cell carcinoma, 1nvasive X 2
Lymph nodes + -+ = 4+ + o+ - -+ o+ 4+ o+ + 0+ 4+ o+ o+ -+ o+ o+ 35
Squamous cell carcinoma, invasive X 1
Squamous cell carcinoma, metastatic X X X 7
Malignant lymphoma, N 0s X 1
ymus L I R I R I T T B I e 30
Heart + + + F + o+ o+ + o+ o+ F o+ b+ o+t o+ o+ o+ 49
Blood vessals N NNNNNNNNNNNNNNNNNNNNNNNN *50
Sq cell car t 1
DIGESTIVE SYSTEM
Salivary gland EEEE I T T T S R R S T R S T R S T 48
Liver + + o+ o+ LR R R I T A A 49
Squamous cell carcinoma, 1nvasive X X X 5
Hepatocellular adenoma X X X X b.4 X 8
H llular X X X X X 7
Hemangioma X 1
Hemangiosarcoma X X 3
Bile duct I T T R S T S I T T TR S R S S S N R S 49
Gallbladder & common bile duct + + N + + + + + + N + + + + + + + + + + + + + N + *50
Pancreas LR S S U T T TR I T T O A T U T IR T T R e 49
Squamous cell carcinoma, invasive X X 2
Esopha LR SR T T T TR R R S R T TR TR T I I R R 49
Stomac| LR A . T T T TR I I B T S R T T T R 49
Squamous cell papilioma X 8
Squamous cell carcinoma XXX X XXX XXXXX XXX XXIXIXZXTIXTZXTIXHIKX 38
Small 1atestine P N T S R R R R T Sk R S SR S R S S S SR T SR 47
Large 1intestine I S R S T R R TR T T S T T 48
Kidney L I R T T I T I T S S R R S S S S R A 49
Unnary bladder + 0+ — + F F o+ o+ F o+ 47
Pituitary L T T R S Sk T S R R SR S T T T T T N 47
Adrenal + 4+ + 4+ F o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ 49
Alveolar/bronchiolar carcin, metastatic 1
Y01 ~ + =+ + o+ F F F -+ o+ o+ o+ E o+ o+ o+ 45
Follicular cell adenoma X 1
Parathyroy - + = + + F+ =+ - - = -+ + + =+ 4+ =+ o+ -+ o+ 27
Mammary gland N NN NNINNNNNNNNNNNNNNNNNNNN *50
Test1s + + + + + 4+ F A E At o+ 49
Prostate + + + + + + F £ + £ + + + o+t o+t o+ o+ o+ 48
Preputialchtoral gland N NN NNNNNNNNNNNNNNNNNNNNNN *50
Squamous cell carcinoma X XX X X X X X X X X X X X 18
Brain + + + + 4+ E o+ + + + + 4+ o+ o+ 49
Hardenan gland N NNNNUNDNNNNNNNNNNNNNNNNNNN *50
Papillary adenoma X X X 3
MUSCULOSKELETAL SYSTEM
Boae + + + + 4+ + + + + + + + + N +# + + NN + +4 + N NN *50
Amseloblastoma 1
Pleura 1 N NN NNNNNNNNNNN l; N NN NNNNNNN ‘sg
q ce , "
Hvoolarfbronchlohr carcin, invasive X 1
Mediastinum N NN NNNDNINNNINNNNNNNNINNNNNNN *50
Sq cell car tastat 1
Multiple organs, NOS N NN NNNNNNNNINNNNNNNNNNNNNN *50
Squamous “ﬁ carcinoma, 1avanve X X X X X X X X x:
Sq pad " metastat
Mahg lymphoma, undiffer t; 1
Malig. lymphoma, lymphocyzz:. type 1
Malhignant yg;homa, mixed type X 3
Draphragm, N
Squamous cell carcinoma, invasive X 1

* Animals necropsied
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TABLE B4, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: VEHICLE CONTROL

“ANIMAL
NUMBER

WEEKS ON
STUDY

SEEEEERE
4 U i 4 4 4 2 2
9‘60452880

5
2

1

7 8 8 8 9 9 9
8 9 3 4l 5

oo

1

1

1 2 3 4

R
—
-

®

9)
8

w o
@OH

e 2
WO -4

T
0
3

[ZX~ T

[
Lo
w

NS
o wo
Qo
o oo
o)
o
©
-
v o

Lo

143

13

w o

“04 ¥

Lungs and bronch:
"Alveslar/broachiol

Alveolar/bronchiolar carcinoma
Trachea

+

+

+

+

+
+
+

+
+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

Bone marrow

S l“ln lymph ed type
ahgnant lymphoma, mix:

L. mph'nnodu i
ymus

+4+ ++

++ 4+
+4+ ++

++ ++

++ ++

++ ++

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

++ ++

++ +4

++ 4+

++ +4+

++ ++

++ ++

++ ++

Heart

+

+
+

+

+

+

+
+
+
+
+
+
+

+

+

+

+

+

+

+

DIGESTIVE SYSTEM
Salivary gland
Live

r
Hepatocellular adenoma
Malignant lymphoma, mixed type
Bile duct
Gallbladder & common bule duct
IE’-nclx;:u
$0D 3
Stomacgu
Smal} intestine
Malig, lymphoma, lymphocytic type
Large intestine

++

+ ++++++

+ FrEt
+ ++tr e+t

+ tttr s+
+ ++++ 2+
+ ++t+++

++
++

+ tt+t 4
+ +EtE++

++

+ ++++2+

++

+HE 4+

++

+ rrEt 4

++
++

+ ++++++ M+t

+ +t+t e+t
+ +t+t++ 4
+ ++++t++
+ +tr+t++
+ ++++24+
+ ++t+t++

++

+ ottt ittt

++

+ orrEr 4

++

+ ottt

++

+ ottt

++

+ o+ttt

++

+ +Ett+

+4

R gy

Kidney
Unnary bladder

++
++

++
++
++

++
++

++

++

++

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

++

++

++

++

++

1+

++

Pitwitary
Chromophobe adenoma
Adrenal

na
Pheochromocytoma

Tl;ymld
‘ollicular cell adenoma
Parathyroud

+ + +

+ o+

+ -

+ +
+ o+

+ o+ 0+
+ + +
+ o+ o+

+ + + +

+

+ + o+ o+

+ + + +

+ +M M4

+ + + +
+ + + +
+ + +Ms
+ + + o+

+ + +
+ + +H+
+M+ + +

+ +H+

+ o+ M+

+ + o+ o+

+ o+

+ + + +

+ + + o+

+ + +M+

Mammary gland
Adenocartinoms, NOS
Uterus
Neunilemoma, mahgnant
ary

+ +p4
+ o+ o+

+

+

+

+

+ +

+
+
+
+
+
+

+
+
+

+

+

+

+

+

+

+

+

+

+

+

+

NERVOUS SYSTEM

Braia

+ o+

+ o+ o+

+
+

+ O+ + o+ o+ o+ o+

MUSCULOSKELETAL SYSTEM
Bone
Osteoma

+ 4+

+ + N

Z
S

N NNNNNN

Multiple organs, NOS
Malig lymphoma, lymphocytic type
Mahg. lmehomA, hmrocync type
Malignant lymphoma, mixed type

N NNNN
X

N N

N NN NNNN

: Tissue examined microscopically
R d tussue not d

Ay

. Tumorncidence

+
X
I; 1 Necropsy, no ;:‘tioly:i-. no microscopic examination

Ammal misse
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL

(Continued)
ANIMAL ™ LB S 5 5 S| 5 S 5 5] § K 5| HIE] 5
NUMBER 2 2| 20 2| 20 2] 2 2| 3 3 3 38 3 3 3 3 31 3 4 4 4 4 4 4 5
1 2 8 4 5 7 8 9 o i 2 31 4 S5t 6 7 8 9 of 1 3 ¢ 6 7 o0
] TOTAL
WEEKS ON 1 I 1 T 1771 I I I I 1 I I T TISSUES
STUDY of Of O of of of Oof O O of o o Oof of o 0/ o 0 o 0 0f 0 O 0 |TUMORS
3 8| 3 31 3 31 3 3| 3 3 31 3 3 3 3 3 38 3 3 3 31 34 3 3 3
Lungs and broach: | + F + 4+ F o+ o+ o+ 5g
Alvoola;-lbroncbxolnr carcinoma 1
Trachea EEE I AR LT T R R SRR T SR T S R R T S S S 49
Bone marrow + + + o+ 4+ F o+ o+ o+ o+ o+ o+ o+ o+ 50
Spleen + F + + F + o+ F F o+ o+ + o+ O+ o+ o+ 50
alignaat lymphoma, mixed type X 1
Lymph nodes + + + 4+ + o+ F FF o+ o+ o+ 4+ o+ 50
T{ym\u + =+ + =+ + =+ + + o+ F o+ o+~ + o+ o+ o+ o+ o+ o+ o+ o+ 41
CIRCULATORY SYSTEM
Heart + + + + F + 4+ 4+ + o+ A+ o+ F O+ o+ o+ # 50
Sahvary gland + o+ + + o+ - + + F + o+ o+ o+ + F o+ o+ + o+ 49
Liver + o+ + + + o+ + + + F + + + + o+ + o+ + o+ + o+ o+ o+ 50
Hepatocellular adenoma X X X 4
Malignant lymphoma, mixed type X 1
Bhle duct + + + F + + + 4+ o+ F F O+ F O+ O+ o+ o+ o+ 50
Gallbladder & common bile duct + 4+ + + o+ o+ o+ E o+ o+ o+ *350
Pancreas P T S T I R S T I I R I T A T T S 50
Esophagus + F + + + F F o+ F o+ F F o+ F o+ + F + o+ F o+ o+ O+ 4 50
St.omcr + + + + F F F o+ o+ 4+ o+ F o+ F o+ o+ o+ o+ 50
Small intestine EE S I R I R S T S S T T T 50
Malig lymphoma, lymphocytic typs 1
Large intestine L S IR T T T I R ST R R R N T R S N S N B I T 50
Kidoey L R A T A T T T R T R T R I T S S S S N R N 50
Unnary bladder + + + 4+ F o+ A E A+ 49
Piturtary + - + + + + o+ o+ 4 + + 4+ o+ o+ o+ o+ + + + + 49
Chromophobe adenoma X X x X X X X X 15
Adrenal + + + + + + 4+ o+ 4+ + + + o+ + + o+ o+ o+ o+ o+ 49
Pheochromocytoma 1
Thyrod + + + + + + + o+ o+ + + 4+ + 4+ 4+ + + o+ 50
F{llmhr cell adenoma 1
Parathyroid I I R S - T R S I 30
Mammary gland + + + 4+ + + o+ + o+ + + + 4+ + o+ o+ o+ o+ o+ o+ *50
Adenocarcinoma, NOS L
Uterus + + + + + + + + + + + 4+ 50
Neunlemoma, malignant X 1
Ovary + + + + o+ o+ 49
Brain + F + + F o+ 4+ o+t 50
MUSCULOSKELETAL SYSTEM
Bone N NN NNNNNNNDNIDNNNNNNNNNNNNNN *50
Osteoma 1
Muitsple organs, NOS N NN NNNDNNNNNNNNNNNNNNDNNNNNNN *50
Malig lymphoma, lymphocytic typs X 2
Malig lymphoma, histiocytic type X 1
Malignant lymphoma, mixed type X X X 4
* Amimals necropsied
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: LOW DOSE

ARIMAL™ 5i 5
NUMBER i) L 2 3} 3 o 1 3f 4 O 3 O O 4 i} 3§ 2/ o 2 of 3 2 3 o 4
8 9 4 5 2/ 4 el 8 2 4 8 3 5 1 4 5 5 1 6 7 9 9 1
WEEKS ON
STUDY Of 31 4 4 5 5 Sf 6 8 e 71 Hn Y YU YN8 8 8
2 2[ 23 8 5 6 8 S| of of 4 8 8 1 3] 6 6 8 8§ o 1 1
Subcutaneous tissue + N + + 4+ + + + N + + + + + + + + + + + + + + + +
Fibrosarcoma
Lungs and broach: L I N T R T R R T RTINS N R S S S A S
S i t X X X X X X
S canlarfhenaehtal
d . X
Traches + = + + - b+ - o+ o+ o+ = FE o+ F O+ o+ o+ o+
Bone marrow + + + + o+t o+ F + + F o+ O+ o+
Spleen " + + + + -+ + + + + + o+ o+ F o+ o+ o+ ; + + + + o+ o+
q ce ) L)
Hemangosarcoma
Lg::ph nodes + = = + 4+ + + + + + + + + -+ -~ + =~ + + o+ + o+ -
uamous cell carcinoma, invasive
Sq ceil tastat X X X X X
Thymus -+ + + -+ + =+ + -+~ = -+ o+ -+
Sq ce tastat X
Heoart LN I IR B I E T T I T R S S T S S R T S R
Sahvary gland L T R AR O T T R S I S T T S
Liver LN TR I TR T TR S T R R R S S S R T R R S
Hepatocslluiar adenoma X X
Bile duct + + F o+ o+ F E o F FFE A+ A+ o+ o+
Ggllbhddnr & lcim:mmn bile duet N N + + + NN + + 4+ + 4+ + + + + + + + + + + + + +
q 8. ,
Pancreas LI T K ST S S T S N A T S R T T S T T
Esophagus LR I T T T N S R S TR S SR R T T S S R SRR
Squamous cell carcinoma
Stomach LR S T T S T T T AR R R R R S S A
Squamous cell papilioma
Squamous cell carcinoma X X X X X X X X X X X XX x X X X
Small intestine T T L S Y
Large intestine LR R L I T R TEE R S SR T T S R S T S T
Kidoey " LK I I T I IR LI I T T I N S 2 T T N
q call carci
Urinary bladder L R I I R T A T + + o+ o+ o+ o+ -
Pituitary LI R B T R S T N I TR T R S T T I R
Chromophobe adenoma X
Agnul " + + + + ; + + + o+ o+ o+ o+ o+ o+ o+
q cs
Thyrod + + F = = 4+ o+ o+ F — o+ o+ o+ F o+ 4+ o+ 4
Parathyroud + - = - 4+ 4+ -+ F o+ o+ - -+ - = -+~ o+ o+
Mammary gland + N + + + + + + N + + + + o+ + + + + N + + +
Adenocarcinoma, NOS X X
Utarus + + + + + F o+ FF A E o+
Ovnnry 1 LR S I T T I S B 2 R T R TN S N . R A N
q ce
Teratoma, NOS X
Brain L T T T I R I S S T I T R S S A IR
Hardenan gland N NNNNNNNNNNNNNNNNNNNNNNNN
Papillary adenoma X
Pleura N NN NNNNNNNNNNNNNNNNNNNNNN
Sq coll ma, metasatic X x x x
Medastinum t N NN NNNNN g N NN NNNNNNNNNNNNN
S cell car t
Multiple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN
§%uamous ceil carcinoma, 1avamve X X X X X X X X X X x X

Mt med )
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE

(Continued)
ANIMAL™ 3] 5 5 L ; I
NUMBER 1 ¢ 1 4 28 5 1 1 31 4 21 o o 1 4] 21 2 3 1 21 3 4 4 4
of of 4 20 o 2 3 71 o 1 3 7 1 9 3 71 38 8 2 S5 7
TOTAL.
WEEKS ON TISSUES
STUDY 8l 8 8 8 8 9 of o of 9 9 o 9 9 9o 9 9 o o of of o of o 0 [TUMORS
2l e 8 8 9 of o i i 1 i 2 3 5 5 6 8 9 o 3 3 3 3f 3 3
Subcutaneous tissue + + o+ A FFE o+ o+ A+ o+ o+ *50
Fibrosarcoma 2
Lungs and bronchi + + + + + + o+ o+ -+ o+ 4+ F Tt 49
S cell £ X X X X i1
AI lar/b hanl ry x 1
Ad q +. ». 1
Trachea - =+ + + + F + + F o+ =+ F o+ F o+ F o+ 4+ o+ H 43
Bone marrow + + + + + o+ o+ E o+ F O+ R+ o+ 50
Spleen + + + + o+ A+ 49
Squamous cell carcinoma, 1nvasive 1
Hemangiosarcoma X 1
Lymph nodes + + + =+ + -+ o+ + + o+ F o+ o+ o+ o+ o+ o+ o+ 42
uamous cell carcinoma, :avasive X 1
Sq cell care X X X X X X 11
Thymus LR R T R I R T S T S T T T S 34
Squamous cell carcinoma, metastatic 1
Heart LR N R T T I I RS S T R T R S S R R 49
Salivary gland L T SR I T T R R R S S S T S I R 47
Liver + + + + + + + F + + o+ F o+ A+ o+ 50
Hepatocellular adenoma X X 4
Bile duct I S S S R T SR R I N T T T S 50
Gallbladder & common bile duct + + + N + + + + + + + + + + + + + + N + + + N + + *50
Sq cell wmvasive X 1
Pancreas L N . T SR S N T S S S N SR R S SR 49
Esophagus + + + o+ F o F F O+ -+ o+t o+ F o+ o+ F O+ o+ 49
Squamous cell carcinoma X 1
Stomach R T A T T T S I I R T R S I R T 50
Squamous cell papilloma X 1
uamous cell carcinoma X XX XX X XX X X X X X XX X X X X X X X XX 40
NOSqUAIIOuUs carcinoma 1
Small intestine $ + =+ o+ o+ =+ o+t o+ o+ o+ o+ 4 43
Large intestine + + + + + + + + - + + + 4+ + + + + + + + + o+ 47
Kidney . + + + o+ o+ + o+ ; + + + 50
Sq ce 1
Unaary bladder L T R T R R IR T I R + o+ + + 47
Pituitary + + + + o+ + o+ A+ -+ o+t 49
Chromophobe adenoma X 2
Adrena u + + + + + + + + + + + + o+ + F o+ o+ o+ o+ o+ + + + + 50
Sq cell car mnvasy 1
Thyrod - LR R N T T T T R ST R R N S S S . R S R 43
Parathyrod - -~ =~ + =+ =+ -+t - -+ o+ 4 30
Mammary gland + + + + + + + + + + N + + + + + + + + 4+ *50
Adenocareinoma, NOS 2
Uterus + +F F F + o+ Y O+ O+ o+ o+ + o+ + 50
Ovary + + + + + 4+ A T+ + + + 49
Sq cell car tastaty X 1
Teratoma, NOS 1
Brain LI ST TR T S TR ST S R T T T T T R S T R 50
Hardenaa gland N NN NNNDNNNNNNNNNNNNNNNNNNN *50
Papillary adenoma X X 3
Pleura N NN NNNNNNNUDNNNNNNNNNNNNNNN *50
%\umous cell carcinoma, mhfujic X X {
Mediastinum N NN NNNNNNUDNNNNNNNNNNNNNNNN *50
S cell carc tastats X X 3
Multiple organs, NO8 N NN NNNNNDNNDNNNNNNNNNNNNNNN *50
S%uamoul cell carcinoma, 1avanive X X X X X X X X X X X X X X X X 27
l:( lg. lymph: hustioeyt: “:v“m }
alig. lymphoma, histiocytic type
Mahgnant lymphoma, mixed type X 1

* Animals necropsied
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TABLE B4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE: HIGH DOSE

“ANIMAL 3] 5] L 5 5 LI 5 5] 5
NUMBER 2] 4 Ly 1 it 1 4 1 O 31 o i 31 O O 3 4 4 o oOf 31 4 2 3 2
6l t| 3| 4 s e 9 2 2f 3 & 9 0 8| 2 3 4 9 6 8 8 5 1
WEEKS ON
STUDY O Of o o o o of 4 5 5 5 S o 6 7 7 7 7N Y 7N W N N 7 7
1 2 2] 2| 2| 21 2/ o 4 5 9 9 o 6 o o 2 3 5 5 5 5 8 8 9
INTEGUMENTARY SYSTEM
Skun + + 4+ + 4+ + N 4+ +# N + N + + 4+ + 4+ + 4+ + + + + + +
Keratoacanthoma
RESPIRATORY SYSTEM
Lungs and bronch + + + + + A A+ + + + + + + + 4+ + 4+ + + + 0+ +
%uulaou: cell carcinoma, metastatic X X X X X
Al 1aefh hial X X X x
Trachea + - + + + A A + - - + + + + + + + o+ + + o+ + +
Bone marrow + + + + + A A+ + F F o+ o+ o+ F o+ o+ o+ o+
Spleen + = + + + A A+ + o+ 4+ + + o+ o+ o+ o+ o+t o+ o+ o+ o+
uamous cell carcinoma, invasive
Mahgnaat lymphoma, mixed type
Lymph nodes - 4+ - + + A A + + + + + - - - = [ S S S
uamous cell carcinoma, 1avasive
S cell car X X X X X
Thymus + — + + - A A + + - = - + + - - - - F + - + + + +
Heart + + + + + A A+ 4+ + 4 F + o+ 4+ 4+ A+ o+ o+
Salivary gland + + = + + A A + + + + + + + + + + F -+ -+ o+ o+ o+
Liver " + + + + + A A + + + + + + 4+ + + + + 4+ o+ o+ o+ o+ o+
Sq cell car X
Hepatocsllular adenoma
Bile duct + + + + + A A+ + + + + + o+ E o+ A+ b+
Gallbladder & common bile duct N NN NNNN + + + + 4+ + + + + + N 4+ 4+ + + + + +
Squamous cell carcinoma, 1avasive X
Pancreas + = 4+ + + A A+ o+ 4+ o+ o+ F 4+ o+
a‘ cell carc X
Esoph.rl + + + + + A A + + 4+ + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Stomac!| + 0+ + + + A A+ o+ F o+t o+
Carcainoma, NOS
Squamous cell papilloma X X
Squamous cell carcinoma X X X X X X X X x
Small intestine + - - - ¢+ A+ + + + + + + - + + + + + + + + + +
Large intestine + - + + + A A+ + + + + + + + + - + o+ o+
Hemangioma
K;dnoy + + + + + A A+ + + + 4+ + o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+
Sq cell carci tastat
Urtnary bladder + = =+ + A A + + - - 4+ 4+ 4+ + -+ F + o+ + -+ o+
Prtaitary + + + + + A A + + + F + + F+ + + + O E o+ o+
Adrenal " + + + + + A A + + + + + F 4+ F + + -+ o+ +
ce a
Planch 1 "
Té‘ymd R + 4+ 4+ + 4+ AA + - — 4 4+ 4 + 4 + o+ o+ + o+ o+ o+
‘ollicular cell adenoma
Parathyroid + = + + - A A - - - - - - + - -+ o+ -
Mammary gland + 4 + + 4+ NN N # N + N + + NN + + + + N + + + +
Uterus + + - - + A A + + + + + + + + + + + + + + + + + +
Ovary + + — + + A A + + + 4+ + + + + 4+ + + + 4+ + + + + +
Graaulosa cell tumor
Bran + + + + + A A+ + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+
Harderian gland N NNNNNNNNNNDNNNNNNNNNNNNNNN
Papillary adenoma
MUSCULOSKELETAL SYSTEN
Muscle N NN NNNNNNDNNNNNDNNNNNNNNNNNNN
Squamous cell carcinoms, 1avasive X
BODY CAVITIES
Pleura N NN NDNDNNDNNNNNNNNNNNNNNNNNN
S cell tastaty X X X X X X X
M:ammmml N NNNNNNNNNI;NNNNNNNNNNNNNNN
M:‘unf.ory i N NN NNNNNDNNNNNNNNNNNNNNNNNN
qQ cell car
M‘glnplo om:‘lbgos N NN NNNNDNDNNNNNNNNNNNNNNNNN
Sq cell carcinoma, 1avas X X X X X XX XX X X X
Mahg lymphoma, lymphocytic type X
Malig lymphoma, histiocytic type x

Mahgnant lymphoma, mixed type
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TABLE B4, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)
ANIMAL 5| s 5 5 § 8 L] E ]
NUMBER 3 4 Of L 20 O 31 3 o 21 3 1 4f 2/ 4 4 4 2 1 2 4 21 2 S8
1 5 3 8 4 1 4 9 7 05 7 o 4 2 1 2 o 3 7N 8 7 7 o % O
TOTAL.
WEEKS ON TISSUES
STUDY 8 8 8 8 8 8 8 8 8 8 9 9 o o o 9 9 9 9 9% 9 o o o 0 |TUMORS
ol 2 3 3 7 7 8 9 9 o 1 iy 2 2 2 8 4 7 9 2 8 38 3
INTEGUMENTARY SYSTEM
Skin + 4+ + + + + F + o+ 4+ o+ o+ F o+ o+ o+ *50
Keratoacanthoma 1
Lungs and broncha L R e T T R T R R i e SR T N T N N + 48
uamous cell carcinoma, metastatic X X X X X X X 12
veolar/bronchiolar adenoma X [
Alveolar/bronchiolar carcinoma X 1
Trachea + + + + =+ + F F =+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + 43
HEMATOPOIETIC SYSTEM
Bone marrow + + + + 4+ + o+ o+ o+ o+ F o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Spleen L N T T T R R S R R e N R 47
Squamous ceil carcinoma, 1nvasive X 1
Malignant lymphoma, mixed type X 1
Lgmph nodes L A A A I R R R R S N S R R + + o+ o+ o+ 38
qQ cell car o 1 X 1
Squamous cell carcinoma, metastatic X 8
Thymus R T T I S S S e e T 27
CIRCULATORY SYSTEM —
Heart + + + + + + + + o+ o+ o+t o+ o+ o+ o+ o+ o+t 48
Sahvary gland L I T T T T S T N e . T T T S R T S 4
Laver + + + + + F o+ o+ o+ o+ o+ o+ O+ o+ o+ + + 4+ + 48
Squamous cell carcinoma, 1nvasive 1
Hepatocellular adenoma X X X X 4
Bile duct + + + + + + o+ o+ o+ o+ E A+ A+ o+ 48
Gallbladder & common bile duct + + + + + NN + + + + + N + N + + + + + + + + + + *50
Sq cell car 1
Pancreas + 4+ + + + + + + + + 4+ o+ A+t 47
Sq cell car X 2
Eloph-ru + + + + + 4+~ + o+ o+ o+ E o+ o+ 4 47
Stomac + 4+ + + + F o+ o+ E A A+ 48
Carcinoma, NOS X 1
Squamous cell papiiloma X 3
Squamous cell carcinoma X X X X X X X X X X X X X ).} X 36
Small intestine + + + + F + o F o+ F - - 42
Large 1ntestine + + 4+ + + + o+ o+ F o E o+ o+ + o+ o+ o+ 46
Hemangioma X 1
Kidney + 4+ + + + + o+ o+ o+ F F o F o+ AP+ o+ 48
Squamous cell carcinoma, 1nvasive 1
Sq cell tastat: X 1
Unnary bladder L T I I T S U A T R T 41
SISTEM
Pituitary L T T T T R R T R S T 47
renal + + + + 4+ + + F F 4+ F 4+ A+ o+ 47
Squamous cell carcinoma, 10vasive X X x X 3
P " stoma, malignant 1
Thyrod + 4+ + o+ =~ o+ A+ o+ o+ o+ 4+ + + o+ + 0+ + + 45
ollicular cell adenoma X 1
Parathyrod + = = = -~k -+ + + - - -+ + - 27
Mammary gland LR T S S N T T T T T T I T SR R T SR S T 2R R I *50
Uterus + 4+ + o+ o+ o+ o+ o+ o+ F o+ + ot o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Ovary + + + + + + + o+ o+ o+ o+ o+ o+ o+ 47
Granulosa cell tumor X 1
Bramn L T TR I I I S T SRR T R R S T O N R 48
Hardenan gland N NN NNNIDNNNNNNNINDNNNNNNNNNNN *50
Papillary adenoms X X X X X 5
Muscle N NNNNNNNNNNNNNNNNNNNNNNNN *S0
Sq cell ca 1
BODY CAVITIES
Pleura N NNNNNNNNNNNNNNNNNNNNNNNN *50
uamous cell carcinoma, metastatic X X 9
Mediastinum il N NN NNNNNNNNNNNNNNNNNNNNNN ‘5(1)
Sq co Cagbat
Mesentery N NN NNNNNNNNNNNNNNNNNNNNNN *50
Squamous cell carcinoma, wnvasive X 1
Muitiple organs, NOS N NN NNNNNDNNNNNNNNNNNNN N N N *50
Carcinoma, NOS, invasive X 1
Sq cell ca! a; X X X X X X X X X X 23
Malig lymphoma, lymphocytic type X X X 4
Malig lymphoma, hustiocytic type X 1
Malignant lymphoma, mixed type X X X 4

* Animals necropsied
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE
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TABLE Cl1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL 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)
Epidermal inclusion cyst 1 (2%)

Inflammation, acute focal 2 (4%)
Inflammation, chronic focal 1 (2%)
Hyperplasia, NOS 1 (2%)

*Subcutaneous tissue (50) (50) (50)
Abscess, NOS 1 (2%)

Inflammation, pyogranulomatous 1 (2%)
RESPIRATORY SYSTEM

#Nasal cavity 47 (46) 32)
Congestion, NOS 1 (2%)
Inflammation, suppurative 15 (32%) 15 (33%) 4 (13%)
Inflammation, acute/chronic 1 2%)

Infection, fungal 1 (2%) 1 (2%)
Atypia, NOS 1 (2%)
Hyperplasia, epithelial 4 (9%)
Metaplasia, squamous 2 (4%) 2 (6%)

#Trachea (50) (49) (48)
Inflammation, acute 1 (2%)

#Lung/bronchus (50) (50) (50)
Inflammation, suppurative 1 (2%)
Metaplasia, squamous 1 2%)

Metaplasia, osseous 1 (2%)

#Lung (50) (50) (50)
Aspiration, NOS 2 (4%)
Vegetable foreign body 1 2%
Emphysema, NOS 1 (2%)
Congestion, NOS 3 (6%) 3 (6%) 7 (14%)
Edema, NOS 1 (2%) 1 (2%)
Hemorrhage 2 (4%)

Inflammation, interstitial 2 (4%)
Pneumonia, aspiration 1 (2%)
Bronchopneumonia, acute 2 (4%)

Inflammation, acute 1 (2%) 1 (2%)
Inflammation, acute focal 1 (2%) 3 (6%)
Inflammation, acute/chronic 1 (2% 1 2%) 1 2%)
Pneumonia, chronic murine 1 (2%) 1 (2%) 1 (2%)
Inflammation, chronic 1 2%)

Inflammation, chronic focal 2 (4%)

Inflammation, granulomatous 2 (4%)

Hyperplasia, adenomatous 1 (2%) 2 (4%) 2 (4%)
Histiocytosis 2 (4%) 2 (4%) 2 (4%)

HEMATOPOIETIC SYSTEM

#Bone marrow (49) (50) (48)
Necrosis, NOS 1 (2%)

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

#Spleen (50) (50) (50)

Congestion, NOS 1 (2%)

Fibrosis 1 (2%)

Infarct, acute 1 (2%)

Hemosiderosis 3 (6%)
Hematopoiesis 2 (4%) 5 (10%) 2 (4%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM (Continued)
#Mandibular lymph node (50) (46) (45)
Cyst, NOS 1 (2%)
Hemorrhage 1 (2%)
Inflammation, active chrome 1 2%)
Plasmacytosis 1 2% 1 (2%)
#Mediastinal lymph node (50) (46) (45)
Hemorrhage 1 (2%)
#Pancreatic lymph node (50) (46) (45)
Inflammation, acute/chronic 1 (2%)
#Renal lymph node (50) (46) (45)
Hemorrhage 1 (2%) 1 (2%)
#Liver (50) (50) 50)
Hematopoiesis 2 (4%)
#Thymus (40) (41) @31)
Cyst, NOS 1 (3%)
CIRCULATORY SYSTEM
#Spleen (50) (50) (50)
Thrombus, organized 1 2%)
#Lung (50) (50) (50)
Perivasculitis 1 (2%)
#Heart/atrium 50) (50) 49)
Thrombosis, NOS 1 (2%)
#Myocardium (50) (50) 49)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 27 (54%) 33 (66%) 29 (59%)
Inflammation, chronic focal 3 (6%)
Fibros:s, focal 4 (8%) 1 (2%) 1 2%)
Degeneration, NOS 1 2%) 2 (4%)
Caleification, focal 2 4%)
*Mesenteric artery (50) (50) (50)
Thrombus, organized 1 (2%)
Inflammation, chronic 1 (2%)
*Pulmonary vein (50) 50 (50)
Thrombosis, NOS 1 (2%)
#Liver (50) (50) (50)
Thrombosis, NOS 1 (2%)
#Urinary bladder/serosa 49) (48) (48)
Perivasculitis 1 (2%)
#Adrenal (50) (50) (50)
Thrombosis, NOS 1 (2%)
DIGESTIVE SYSTEM
*Oral cavity (50) (50) (50)
Hyperplasia, epithehal 1 (2%)
*Palate 50) (50) (50)
Hyperplasia, epithehial 1 (2%)
*Tongue (50) (50) (50)
Inflammation, suppurative 1 (2%)
*Periodontal tissues (50) (50) (50)
Abscess, NOS 1 (2%)
#Sahvary gland (50) (48) 49)
Dilatation/ducts 2 (4%)
Inflammation, active chronic 1 (2%)
Inflammation, acute/chronic 2 (4%) 1 (2%) 1 (2%)
Atrophy, NOS 3 (6%) 1 (2%)
Metaplasia, squamous 1 (2%)
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TABLE C1, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM (Continued)

#Liver (50) (60) (50)
Hernia, NOS 1 2%) 3 (6%) 1 (2%)
Congestion, NOS 3 (6%) 2 (4%)
Inflammation, acute/chronic 1 (2%)

Cholangiofibrosis 1 (2%)
Necrosis, focal 1 (2%)

Metamorphosis, fatty 10 (20%) 4 (8%) 2 (4%)
Basophilic cyto change 2 (4%) 1 (2%) 1 (2%)
Ground glass cyto change 1 (2%)
Eosinophilic cyto change 1 (2%) 2 (4%)
Clear cell change 1 (2%)

Cytologic alteration, NOS 2 (4%)

Angiectasis 1 (2%) 3 (6%)

#Hepatic capsule (50) (50) (50)
Congestion, NOS 1 (2%)
Inflammation, acute 1 (2%)

#Liver/centrilobular (50) (50) (50)
Congestion, NOS 1 (2%)
Inflammation, acute 1 (2%)

Degeneration, NOS 2 (4%) 2 (4%)
Necrosis, NOS 1 (2%) 1 (2%) 3 (6%)
Metamorphosis, fatty 1 (2%) 4 (8%) 1 (2%)
Cytoplasmic vacuolization 1 (2%)

#Liver/periportal (50) (50) (50)
Metamorphosis, fatty 1 (2%) 1 (2%)

#Bile duct (50) 50 50)

Cyst, NOS 2 (4%)
Congestion, NOS 1 2%
Hyperplasia, NOS 43 (86%) 29 (58%) 26 (52%)

#Pancreatic acinus (50) (50) (50)
Atrophy, NOS 14 (28%) 8 (16%) 3 (6%)
Hyperplasia, NOS 5 (10%) 4 (8%)

#Pancreas/interstitial tissue (50) (50) (50)
Inflammation, acute 1 (2%)

Inflammation, acute/chronic 1 2%)
Inflammation, chronic 1 (2%)

#Peripancreatic tissue (50 (50) 50)
Necrosis, fat 1 (2%)

#Esophagus 50) (50) (49)
Inflammation, acute focal 1 (2%)
Perforation, inflammatory 1 (2%)
Hyperplasia, epithelial 6 (12%) 4 (8%)
Hyperkeratosis 1 (2%)

#Stomach 49) (50) (50)
Erosion 1 (2%)

Calcification, NOS 1 (2%)

#Gastric mucosa (49) (50) (50)
Necrosis, NOS 1 (2%)

#Gastric serosa 49) (50) (50)
Inflammation, acute/chronic 1 (2%)

#Forestomach 49) (50) (50
Cyst, NOS 1 (2%)

Epidermal inclusion cyst 1 (2%)

Ulcer, NOS 2 (4%) 1 (2%)
Inflammation, acute 2 (4%) 2 (4%)
Ulcer, acute 1 (2%)

Inflammation, acute/chronic 1 (2%) 4 (8%) T (14%)
Hyperplasia, epithelial 24 (48%) 19 (38%)
Hyperkeratosis 1 2%) 1 (2%)

#Small intestine/mucosa (45) (49) (48)
Metaplasia, osseous 1 (2%)
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TABLE Cl. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM (Continued)

#Duodenum (45) (49) (48)
Diverticulum 1 (2%)

#Duodenal mucosa (45) 49) 48)
Necrosis, NOS 2 (4%) 6 (13%)

#Large intestine (49) (49) (50
Inflammation, acute/chronic 1 (2%)

#Colon (49) (49) (50
Parasitism 1 (2%)

#Colonic mucosa (49) (49) 50
Dilatation, NOS 1 (2%)

#Colonic crypt of Lieberkuhn (49) (49 (50)
Necrosis, NOS 1 (2%) 1 (2%)

URINARY SYSTEM

#Kidney (G (50) (50)
Pyelonephritis, acute/chronic 1 (2%)
Nephropathy 27 (54%) 36 (72%) 33 (66%)
Nephrosis, NOS 1 (2%) 2 (4%)

#Kidney/interstitial tissue (50) (50) (50)
Inflammation, chronic 1 (2%)

#Kidney/cortex (50) (50) (50)
Calcification, focal 1 2%)

#Kidney/glomerulus 50) (50) 50)
Nephropathy 1 (2%)

#Kidney/tubule (50) (50) (50
Dilatation, NOS 2 (4%)
Abscess, NOS 1 2%)

Necrosis, focal 1 2%)
Calcification, NOS 1 (2%)

#Kidney/pelvis (G0 (50) (50)
Inflammation, suppurative 1 (2%)
Inflammation, acute/chronic 1 (2%)

Hyperplasia, epithelial 1 (2%)

#Urinary bladder (49) (48) (48)

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

Hemorrhage 1 (2%) 1 (2%)

Ulcer, NOS 1 (2%)

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

Inflammation, acute/chronic 3 (6%)

Hyperplasia, epithelial 1 (2%)
ENDOCRINE SYSTEM

# Anterior pituitary (50) 50) 47
Dilatation/sinus 1 (2%)
Cyst, NOS 3 (6%) 2 (4%) 2 (4%)
Congestion, NOS 1 (2%)

Hemosiderosis 1 (2%)
Hyperplasia, focal 1 (2%)
Hyperplasia, chromophobe cell 5 (10%) 2 (4%) 3 (6%)
Angiectasis 1 (2%)

#Adrenal cortex (50) (50) (50)
Hemorrhage 1 (2%)
Degeneration, lipoid 2 (4%) 3 (6%)

Cytoplasmic vacuolization 1 (2%) 2 (4%)
Hyperplasia, NOS 1 (2%)

#Adrenal medulla (50) (50) (50)
Calcification, focal 1 (2%)

Hyperplasia, focal 3 (6%) 4 (8%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
ENDOCRINE SYSTEM (Continued)

#Thyroid (50) (48) 47)
Ultimobranchial cyst 1 (2%) 1 (2%) 2 (4%)
Follicular cyst, NOS 4 8%) 1 (2%)

Inflammation, chronic focal 1 (2%)
Hyperplasia, C-cell 4 (8%) 2 (4%) 2 (4%)
Hyperplasia, follicular cell 1 (2%) 1 (2%)

#Thyroid follicle (50) (48) 47)

Hyperplasia, cystic 1 (2%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50)
Dilatation/ducts 5 (10%) 10 (20%)

Galactocele 1 (2%)

*Mammary lobule (50) (50) (50)
Hyperplasia, NOS 1 (2%)

Hyperplasia, epithelial 1 (2%)

*Prepuce 50 (50) (50)
Inflammation, granulomatous focal 1 2%)

*Preputial gland (50) (50) (50)
Inflammation, acute 1 (2%)

Abscess, NOS 4 (8%) 1 2%)

#Prostate (50) (50) (50)
Hemorrhage 1 (2%)

Inflammation, suppurative 1 (2%) 2 (4%) 2 (4%)
Inflammation, acute 2 (4%)

Inflammation, acute focal 1 (2%)

Inflammation, acute/chronic 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, chronic suppurative 2 (4%) 1 2%)

Inclusion, nuclear 1 (2%)

Hyperplasia, focal 10 (20%) 13 (26%) 7 (14%)
Metaplasia, squamous 3 (6%) 1 (2%)

#Testis (49) (50) (50)

Inflammation, chronic suppurative 1 (2%)
Granuloma, spermatic 1 (2%)
Necrosis, fat 1 (2%)
Infarct, acute 1 2%)
Calcification, focal 1 (2%) 1 (2%)
Atrophy, NOS 4 (8%) 2 (4%) 5 (10%)
Hyperplasia, interstitial cell 2 4%) 3 (6%) 13 (26%)

#Testis/tubule (49) (50) (50)
Calcification, focal 2 (4%) 2 (4%)

*Epididymis (50) (50) (50)
Inflammation, chronic suppurative 1 (2%)

NERVOUS SYSTEM

#Brain/meninges (50) 50 (50)
Inflammation, chronic 1 2%)

#Brain (50) (50) (50)
Hemorrhage 1 (2%) 3 (6%) 1 2%)
Hematoma, NOS 1 (2%)

Granuloma, foreign body 1 (2%)
Demyelinization 1 (2%)

#Pons (50) (50) (50)
Compression, NOS 1 (2%)

*Optic nerve (50) (50) (50)
Degeneration, NOS 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
SPECIAL SENSE ORGANS
*Eye (50) (50) (50)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 1 2%
Cataract 36 (72%) 27 (54%) 4 (8%)
*Eye/sclera (50) (50) (50)
Calcification, focal 4 (8%) 2 (4%) 1 (2%)
*Eye/cornea (50) (50) (50)
Inflammation, acute 1 (2%) 2 (4%)
Inflammation, acute/chronic 1 (2%)
*Eye/retina (50) (50) (50)
Atrophy, NOS 35 (70%) 26 (52%) 6 (12%)
MUSCULOSKELETAL SYSTEM
*Bone (50) 50) (50)
Fibrous osteodystrophy 1 (2%)
*Mandible (50) (50) (50)
Abscess, NOS 1 (2%)
BODY CAVITIES
*Mediastinum (50) (50) (50)
Vegetable foreign body 1 (2%)
Hemorrhage 1 (2%)
Inflammation, acute fibrinous 1 (2%)
*Abdominal cavity (50) (50) (50)
Necrosis, fat 1 2%
*Peritoneum (50) (50) (50)
Inflammation, acute 1 2%)
*Pleura (50) 50) (50)
Inflammation, acute/chronic 1 (2%)
*Pericardium (50) (50) (50)
Inflammation, acute fibrinous 1 (2%)
*Epicardium (50) (50) (50)
Inflammation, acute/chronic 1 (2%)
*Mesentery (50) (50) (50)
Inflammation, acute 1 (2%)
Inflammation, granulomatous focal 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Calcification, focal 1 (2%)
Diaphragm
Inflammation, acute/chronic 1
Adipose tissue
Inflammation, chronic 1
Inflammation, granulomatous 1 1
Inflammation, granulomatous focal 1
Inflammation, calcified granulomatous 1
Infarct, NOS 1
SPECIAL MORPHOLOGY SUMMARY
No lesion reported 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL 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)
Epidermal inclusion cyst 1 (2%)
Inflammation, acute 1 (2%)

Abscess, NOS 1 2%)

Inflammation, pyogranulomatous 1 (2%)

Hyperplasia, basal cell 1 (2%)
RESPIRATORY SYSTEM

#Nasal cavity (50) (49) 41
Inflammation, suppurative 6 (12%) 12 (24%) 2 (5%)
Inflammation, acute 1 (2%)

Inflammation, acute necrotizing 1 (2%)
Inflammation, acute/chronic 2 (4%) 1 (2%)
Hyperplasia, atypical 1 (2%)
Hyperplasia, epithelial 3 (6%) 1 2%)
Metaplasia, squamous 1 (2%) 2 (4%) 4 (10%)
Dysplasia, epithelial 1 (2%)

*Nasal turbinate (50) (50) (50)
Epidermal inclusion cyst 1 (2%)

#Lung (50) (50) (49)
Aspiration, NOS 1 (2%)
Congestion, NOS 3 (6%) 3 (6%) 2 (4%)
Hemorrhage 1 (2%)

Bronchopneumonia, acute 2 (4% 1 (2%)
Inflammation, acute 1 2%)
Inflammation, acute focal 1 (2%)
Inflammation, acute/chronic 2 (4%)
Pneumonia, chronic murine 1 (2%)
Inflammation, chronic 1 2%)
Inflammation, chronic focal 1 (2%) 1 (2%) 2 (4%)
Inflammation, granulomatous 1 (2%) 1 2%) 1 (2%)
Granuloma, NOS 5 (10%)

Cholesterol deposit 2 4%

Hyperplasia, adenomatous 3 6% 1 (2%) 2 (4%)
Histiocytosis 3 (6%) 3 (6%) 2 (4%)

HEMATOPOIETIC SYSTEM

#Bone marrow (49) (48) (50)

Myelofibrosis 1 (2%) 1 (2%)
Myelosclerosis 1 (2%)
Hypoplasia, erythroid 1 (2%)

#Spleen (50) (50) (49)
Accessory structure 1 (2%)

Hemosiderosis 1 2% 1 (2%) 2 (4%)
Hematopoiesis 2 (4%) T (14%) 1 (2%)

#Lymph node (45) (46) (49)
Plasmacytosis 1 (2%)

#Mandibular lymph node (45) (46) 49)

Cyst, NOS 1 (2%) 2 (4%)
Inflammation, acute 1 (2%)
Histiocytosis 1 2%)
Plasmacytosis 1 (2%)
Hyperplasia, lymphoid 1 (2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM (Continued)

#Mediastinal lymph node (45) (46) 49)
Inflammation, acute 1 (2%)

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

#Mesenteric lymph node (45) (46) (49)
Hemosiderosis 1 (2%)

#Liver (49) (50) (50)
Hematopoiesis 1 (2%) 1 (2%)

#Peyers patch (CY)) (50) 47
Hyperplasia, lymphoid 1 (2%)

#Adrenal (50) (50) (49)
Hematopoiesis 1 (2%)

CIRCULATORY SYSTEM

#Brain (50) (50) (50)
Congenital vascular malformation 1 (2%)

#Hepatic lymph node (45) (46) (49)
Lymphangiectasis 1 (2%)

#Lung (50) (50) (49)
Thrombosis, NOS 1 (2%)

#Heart (50) (50) 49)
Endocarditis, bacterial 1 2%)

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

#Myocardium (50) (50) (49)
Inflammation, acute/chronic 1 (2%) 1 (2%)
Inflammation, chronic 10 (20%) 20 (40%) 13 (27%)
Inflammation, chronic focal 1 (2%)
Fibrosis 1 (2%)
Calcification, focal 1 2%)

#Endocardium (50) (50) 49)
Hemosiderosis 1 (2%)

*Pulmonary artery (50) (50) (50)
Calcification, NOS 1 2%)

*Hepatic vein (50) (560) (50)
Thrombosis, NOS 1 2%)

#Liver (49) (50) (50)
Thrombus, organized 1 (2%)

DIGESTIVE SYSTEM

*Palate (50) (50) (50)
Inflammation, granulomatous 1 (2%)

*Tongue (50) (50) (50)
Hyperplasia, atypical 1 2%)

#Salivary gland 49) (50) (49)
Inflammation, acute/chronic 1 2%)

#Parotid gland (49) (50) 49)
Metaplasia, squamous 1 (2%)

#Liver (49) (50) (50)
Hernia, NOS 1 (2%) 5 (10%) 2 (4%)
Inflammation, acute/chronic 1 (2%)

Inflammation, chronic focal 2 (4%)

Inflammation, granulomatous 2 (4%)

Granuloma, NOS 7 (14%)

Fibrosis, focal 1 (2%)

Cholangiofibrosis 1 (2%)

Necrosis, NOS 1 (2%)
Metamorphosis, fatty 3 (6%) 3 (6%) 1 (2%)
Cytoplasmic vacuolization 1 (2%)
Basophilic cyto change 19 (39%) 12 (24%) 1 (2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

#Liver (Continued) 49) 50 50)
Eosinophilic cyto change 1 (2%) 2 (4%) 2 (4%)
Clear cell change 1 (2%)
Angiectasis 1 (2%) 1 (2%) 1 (2%)

#Portal tract (49) (50) (50)
Lymphocytic inflammatory infiltrate 3 (6%)

#Liver/centrilobular (49) (50) (50)
Congestion, NOS 1 (2%) 1 2%
Degeneration, NOS 2 (4%)
Necrosis, NOS 2 (4%) 2 (4%) 1 (2%)
Necrosis, hemorrhagic 1 (2%)

Metamorphosis, fatty 1 (2%)

#Liver/periportal (49) (50) (50)
Lymphocytic inflammatory infiltrate 1 (2%)

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

#Liver/hepatocytes 49) (50) (50)
Congestion, NOS 1 2%

#Bile duct (49) (50) (50)

Cyst, NOS 1 (2%)
Hyperplasia, NOS 20 (41%) 14 (28%) 12 (24%)

#Pancreatic acinus (50) 50) (48)
Atrophy, NOS 8 (16%) 10 (20%) 4 (8%)
Hyperplasia, NOS 1 (2%)

#Esophagus (49) (50) (49)
Hyperplasia, atypical 1 2%)
Hyperplasia, epithelial 7 (14%) 4 (8%)

#Forestomach (50) (50) 49)
Epidermal inclusion cyst 2 (4%) 1 (2%)
Ulcer, NOS 1 2%)

Inflammation, acute 1 2%)
Inflammation, acute focal 2 (4%)
Inflammation, acute/chronic 1 (2%)
Hyperplasia, epithelial 29 (58%) 24 (49%)

#Small intestine “n (50) an
Inflammation, acute necrotizing 1 2%)

#Peyer’s patch 47 (50) 47
Hyperplasia, NOS 1 2%)

#Duodenal mucosa 47 (50) 47
Necrosis, NOS 1 (2%) 7 (15%)
Necrosis, focal 1 2%

URINARY SYSTEM

#Kidney (50) (50) 49)

Hydronephrosis 1 (2%) 1 (2%)

Pyelonephritis, acute/chronic 1 (2%)

Nephropathy 3 (6%) 8 (16%) 5 (10%)
Nephrosis, NOS 1 (2%)

#Kidney/cortex (50) (50) (49)
Cyst, NOS 1 2%)

#Kidney/tubule 50) (50) 49)
Dilatation, NOS 3 (6%)

Cyst, NOS 2 (4%)
Calcification, focal 2 (4%)
Pigmentation, NOS 1 (2%)

#XKidney/pelvis (50) (50) 49)
Calcification, NOS 1 (2%)

Calcification, focal 1 (2%) 1 (2%)

#Urinary bladder (50) (46) 47
Inflammation, acute 1 2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
ENDOCRINE SYSTEM

#Anterior pituitary (50) (48) (49)

Cyst, NOS 8 (16%) 12 (25%) 3 (6%)
Hemorrhagic cyst 1 (2%)

Hemosiderosis 1 (2%)
Hyperplasia, focal 1 (2%) 2 (4%)

Hyperplasia, chromophobe cell 1 2%) 3 (6%) 3 (6%)
Angiectasis 1 (2%) 5 (10%)

#Adrenal cortex (50) (50) 49)
Degeneration, lipoid 3 (6%) 3 (6%) 2 (4%)
Infarct, acute 1 (2%)

Cytoplasmic vacuolization 1 (2%) 1 (2%)

#Adrenal medulla (50) (50) (49)
Lymphocytic inflammatory infiltrate 1 (2%)

Hyperplasia, focal 2 (4%) 2 (4%)

#Thyroid (49) (49) 47
Ultimobranchial cyst 4 (9%)
Follicular cyst, NOS 1 (2%) 1 (2%) 1 (2%)
Hyperplasia, C-cell 6 (12%) 6 (12%) 2 (4%)
Hyperplasia, follicular cell 1 (2%) 1 (2%)

#Pancreatic islets (50) (50) (48)
Hyperplasia, NOS 1 2%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50)
Dilatation/ducts 14 (28%) 19 (38%) 1 (2%)
Galactocele 1 (2%) 1 (2%) 1 (2%)
Hyperplasia, focal 1 2%)

*Mammary lobule (50) 50) (50)
Hyperplasia, NOS 8 (16%) 11 (22%) 1 (2%)

*Clitoral gland (50) (50) (50)
Inflammation, acute 1 (2%)

Hyperplasia, epithelial 1 (2%)

#Uterus (50) (50) (49)

Hydrometra 2 (4%)
Abscess, NOS 1 (2%)

#Cervix uteri 50) (50) 49)
Cyst, NOS 1 2%)

#Uterus/endometrium (50) (50) 49)
Cyst, NOS 2 (4%) 2 (4%)
Inflammation, acute focal 1 (2%)

Hyperplasia, cystic 2 (4%)

#Ovary/parovarian (50) (50) (49)
Inflammation, granulomatous 1 (2%) 4 (8%)
Inflammation, pyogranulomatous 1 (2%)
Necrosis, fat 1 (2%)

#Ovary (50) (50) (49)
Cyst, NOS 5 (10%) 5 (10%) 3 (6%)

NERVOUS SYSTEM

#Brain (50) (50) (50)
Compression, NOS 1 (2%) 1 (2%)
Spongiosis 1 (2%)

Hemorrhage 1 2%) 1 (2%)
Infarct, NOS 1 (2%)
Calcification, focal 1 (2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
SPECIAL SENSE ORGANS

*Eye (50) 50) (50)
Hemorrhage 1 (2%) 1 (2%) 1 (2%)
Inflammation, acute 1 (2%) 3 (6%)
Inflammation, chronic 1 (2%)
Cataract 23 (46%) 28 (56%) 12 (24%)

*Eye/sclera (50) (50) (50)
Calcification, focal 2 (4%) 1 2%)

*Eye/cornea (50) (50) (50)
Hematoma, NOS 1 (2%)
Inflammation, acute 1 (2%)

Inflammation, acute/chronic 1 (2%) 1 (2%)
Calcification, NOS 1 (2%)
Calcification, focal 1 2%)
Vascularization 1 (2%)
Metaplasia, squamous 1 (2%)

*Eye/retina (50) (50) (50)
Atrophy, NOS 24 (48%) 31 (62%) 19 (38%)

*Eye/lacrimal gland (50) (50) (50)
Porphyrin 1 (2%)

*Nasolacrimal duct (50) (50) (50)
Inflammation, suppurative 1 (2%)

Hyperkeratosis 1 (2%)

*Harderian gland (50) (50) (50)
Inflammation, suppurative 1 (2%)

Hyperplasia, NOS 1 (2%)
Metaplasia, squamous 1 (2%)
MUSCULOSKELETAL SYSTEM

*Skeletal muscle (50) (50) (50)
Inflammation, acute/chronic 1 (2%)

*QOrbicularis oculi muscle (50) (50) (50)
Calcification, focal 1 (2%)

BODY CAVITIES

*Mediastinum (50) (50) (50)

Vegetable foreign body 1 2%)

Inflammation, acute 1 (2%)

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

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

*Pleura (50) (50) (50)
Inflammation, acute fibrinous 1 (2%)

Abscess, NOS 1 (2%)
Inflammation, chronic 1 (2%)
Inflammation, pyogranulomatous 1 (2%)

*Pericardium (50) (50) (50)
Abscess, NOS 1 2%)

Inflammation, chronic 1 (2%)

¥Mesentery (50) (50) (50)
Inflammation, granulomatous 1 (2%)

Necrosis, fat 1 (2%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
ALL OTHER SYSTEMS
Adipose tissue

Inflammation, granulomatous 1

Inflammation, granulomatous focal 3 1

Necrosis, focal 1

Necrosis, fat 1
SPECIAL MORPHOLOGY SUMMARY

No lesion reported 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

LESIONS IN MICE IN THE TWO-YEAR GAVAGE STUDIES

OF DIMETHYLVINYL CHLORIDE
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM

*Skin (50) (50) 50
Epidermal inclusion cyst 1 2%)

Ulcer, NOS 1 (2%)
Inflammation, acute 1 2%)
Inflammation, granulomatous 2 (4%)

*Subcutaneous tissue (50) (50) (50)
Inflammation, calcified granulomatous 1 (2%)

RESPIRATORY SYSTEM

*Nasal cavity (50) (G (50)
Inflammation, suppurative 2 (4%) 2 (4%) 1 (2%)
Abscess, NOS 1 (2%)

#Trachea (48) (46) (46)
Metaplasia, squamous 1 (2%)

#Lung 49) (50) (49)
Atelectasis 1 (2%)
Congestion, NOS 1 2%)

Hemorrhage 2 4%) 2 (4%) 4 (8%)
Lymphocytic inflammatory infiltrate 1 (2%) 1 (2%)

Pneumonia, aspiration 1 (2%)
Bronchopneumonia, acute 2 (4%) 1 (2%)
Inflammation, acute focal 1 2%) 1 (2%)
Inflammation, chronic 3 6%) 1 2%)

Pigmentation, NOS 1 2%)

Hyperplasia, focal 1 2%

Hyperplasia, adenomatous 1 (2%) 1 (2%) 2 (4%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) 50) (50)
Leukemoid reaction 2 (4%) 9 (18%) 4 (8%)

#Bone marrow (48) 50 49)
Hypoplasia, NOS 3 (6%) 4 (8%)
Hyperplasia, granulocytic 1 2%) 13 (26%) 9 (18%)
Hyperplasia, neutrophilic 1 (2%)

#Spleen (49) (50) (49)
Amyloidosis 1 (2%)

Hyperplasia, lymphoid 4 (8%) 2 (4%) 1 2%
Hematopoiesis 1 (2%) 13 (26%) 16 (33%)

#Splenic follicles (49) (50) (49)
Atrophy, NOS 2 (4%)

#Lymph node (48) 37 35)
Hematopoiesis 1 (3%)

#Mandibular lymph node (48) @an (35
Inflammation, acute/chronic 1 (3%)
Hyperplasia, lymphoid 1 3%)

#Thoracic lymph node (48) @37 35
Plasmacytosis 1 (3%)

#Maediastinal lymph node (48) 37 (35)
Inflammation, acute 1 (3%)
Inflammation, acute/chronic 1 (3%)
Plasmacytosis 1 (3%) 1 (3%)

#Pancreatic lymph node (48) @D 35)
Plasmacytosis 1 3%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM (Continued)

#Mesenteric lymph node (48) 37 (35)
Congestion, NOS 1 (3%)
Hemorrhage 10 (21%) 4 (11%) 2 (6%)
Inflammation, acute 1 (2%) 2 (5%) 1 3%)
Multinucleate giant cell 1 (3%)

Angiectasis 1 (2%) 1 (3%)
Hyperplasia, lymphoid 1 (2%)
Hematopoiesis 1 2% 4 (11%) 2 (6%)

#Renal lymph node (48) 37 (35)
Plasmacytosis 1 3%

#Inguinal lymph node (48) (&Y)] (35)
Hemorrhage 1 (2%)

*Nasal cavity (50) (50) (50)
Mastocytosis 1 (2%)

#Lung (49) (50) (49)
Leukemoid reaction 1 2%)

#Liver (49) (50) (49)
Hematopoiesis 2 (4%)

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

#Adrenal/capsule (49) (49) (49)
Hematopoiesis 1 (2%)

#Thymus 39 (29) (30)
Cholesterol deposit 1 (3%)
Hyperplasia, lymphoid 1 3%)

#Thymic lymphocytes 39) 29) (30)
Necrosis, NOS 1 (3%) 3 (10%)

CIRCULATORY SYSTEM

#Lymph node 48) 37N (35)
Thrombosis, NOS 1 (2%)

Perivasculitis 1 (2%)

#Mesenteric lymph node 48) @7 (35)
Lymphangiectasis 1 (3%)
Thrombosis, NOS 3 (8%) 1 3%)

#Lung (49) (50) 49)
Thrombus, organized 1 (2%)

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

Inflammation, acute 1 (2%)

Inflammation, acute necrotizing 1 (2%)
Periarteritis 2 (4%)

Calcification, focal 2 (4%) 1 (2%)

#Heart/atrium (49) (50) 49)
Thrombosis, NOS 2 (4%)

#Liver (49) (50) 49)
Perivasculitis 1 (2%)

#Hepatic sinusoid (49) (50) (49)
Dilatation, NOS 1 2%)
Thrombosis, NOS 1 (2%) 2 (4%) 1 (2%)

#Pancreas (49) (50) (49)
Thrombosis, NOS 1 (2%)

#Kidney (49) (50) (49)
Perivasculitis 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM

*QOral cavity (50) (50) (50)
Inflammation, acute 3 (6%)

Inflammation, acute/chronic 1 (2%)

*Tooth (50) (50) (50)
Abscess, NOS 1 (2%)

*Pulp of tooth (50) (50) (50)
Inflammation, acute 1 (2%)

#Liver (49) (50) (49)
Inflammation, acute fibrinous 1 (2%)
Inflammation, acute/chronic 1 (2%)
Necrosis, NOS 1 (2%)
Necrosis, focal 2 (4%) 14 (28%) 6 (12%)
Infarct, NOS 1 (2%)

Infarct, healed 1 (2%)

Metamorphosis, fatty 3 (6%) 1 (2%) 5 (10%)
Cytologic alteration, NOS 1 (2%)
Angiectasis 2 (4%) 1 (2%)

#Hepatic capsule 49) (50) 49
Inflammation, suppurative 1 2%)

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

Necrosis, NOS 1 (2%) 1 (2%)
Cytoplasmic vacuolization 1 (2%)

#Liver/hepatocytes (49) (50) (49)
Multinucleate giant cell 1 (2%) 2 (4%)
Hypertrophy, focal 1 (2%)

*Gallbladder (50) (50) (50)
Inflammation, acute 1 (2%)

#Pancreas (49) 50 (49)
Inflammation, acute fibrinous 1 (2%)

Abscess, NOS 1 (2%)
Inflammation, acute/chronic 1 (2%)

#Pancreatic acinus (49) (50) (49)
Atrophy, NOS 5 (10%) 3 (6%) 4 (8%)

#Pancreas/interstitial tissue (49) (50) (49)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 1 2%)

*Esophageal lumen (50) (50) (50)
Inflammation, acute 1 (2%)

#Esophagus muscularis propria 49) 49) 49)
Degeneration, NOS 1 (2%)

#Stomach (49) (50) (49)
Ulcer, acute 1 2%)
Hyperplasia, atypical 1 (2%)

#Gastric muscularis (49) (50) 49)
Degeneration, NOS 1 2%)

#Forestomach (49) 50 49)
Inflammation, active chronic 2 (4%)

Inflammation, acute/chronic 1 (2%)

Adhesion, NOS 1 (2%)

Hyperplasia, epithelial 2 (4%) 5 (10%) 3 (6%)
Hyperkeratosis 1 (2%)

#Peyer’s patch (46) (43) 47
Hyperplasia, NOS 1 2%)

#Large intestine (46) (48) (48)
Edema, NOS 1 (2%)

#Colon (46) (48) (48)
Inflammation, acute/chronic 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
URINARY SYSTEM

#Kidney 49) (50) (49)
Hydronephrosis 1 (2%) 1 (2%)
Lymphocytic inflammatory infiltrate 6 (12%) 4 (8%) 1 (2%)
Pyelonephritis, acute 1 (2%)

Nephrosis, NOS 1 2%)
Amyloidosis 1 (2%) 1 (2%)

Calcification, focal 3 (6%) 2 (4%)
Hyperplasia, tubular cell 1 (2%)
Metaplasia, osseous 1 (2%)

#Kidney/capsule (49) (50) (49)
Inflammation, acute/chronic 2 (4%)

#Kidney/cortex (49) (50) (49)
Hemorrhage 1 (2%)

Scar 1 (2%)

#Kidney/tubule (49) 50 49)
Dilatation, NOS 1 (2%) 1 2%)
Necrosis, NOS 1 2%)
Regeneration, NOS 1 (2%)

#Kidney/pelvis 49) 50) (49)
Inflammation, acute/chronic 1 (2%)

*Ureter (50) (50) (50)
Inflammation, acute focal 1 (2%)

#Urinary bladder (49) (50) 47
Lymphocytic inflammatory infiltrate 1 (2%)

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

#Urinary bladder/serosa (49) (50) 47
Calcification, focal 1 (2%)

ENDOCRINE SYSTEM

#Anterior pituitary (48) (46) “n
Cyst, NOS 2 (4%)

#Adrenal/capsule (49) (49) (49)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 1 (2%) 2 (4%)
[nflammation, chronic 1 2%
Hyperplasia, NOS 2 (4%) 1 (2%)

#Adrenal cortex (49) (49) (49)
Hypertrophy, focal 2 (4%)

Hyperplasia, focal 2 (4%)

#Adrenal medulla (49) (49) (49)
Hyperplasia, focal 1 (2%)

#Periadrenal tissue 49) 49 49
Inflammation, acute 1 (2%)

Inflammation, chronic 1 (2%)

#Thyroid (49) (48) (45)
Follicular cyst, NOS 1 (2%) 10 (21%) 2 (4%)
Lymphocytic inflammatory infiltrate 1 (2%)

Amyloidosis 1 2%)
Hyperplasia, follicular cell 1 2%)
REPRODUCTIVE SYSTEM

*Prepuce (50) (50) (50)
Abscess, NOS 1 (2%)

*Preputial gland (50) (50) 50)

Cyst, NOS 1 (2%)

Cystic ducts 1 (2%) 1 (2%) 3 (6%)
Abscess, NOS 2 (4%)

Inflammation, acute/chronic 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
REPRODUCTIVE SYSTEM (Continued)

#Prostate (48) (49) 48)
Inflammation, acute 1 (2%) 1 (2%) 1 (2%)
Inflammation, acute fibrinous 1 (2%)
Granuloma, NOS 1 (2%)

*Seminal vesicle 50 (50) (50)
Hypertrophy, NOS 1 (2%)

#Testis (49) (50) (49)
Necrosis, fat 1 (2%)

Calcification, focal 8 (16%) 6 (12%) 2 (4%)
Atrophy, NOS 1 (2%) 9 (18%)
Hyperplasia, interstitial cell 1 (2%)

#Testis/tubule (49) (50) (49)
Calcification, focal 1 (2%)

*Epididymis 50 (50) (50)
Lymphocytic inflammatory infiltrate 1 (2%)

Inflammation, acute fibrinous 1 (2%)
NERVOUS SYSTEM

#Brain (49) (50) (49)
Hemorrhage 2 4% 1 (2%)
Calcification, focal 23 (47%) 23 (46%) 21 (43%)

SPECIAL SENSE ORGANS

*Eye (50) (50) (50)
Cataract 1 (2%)

*Eye/cornea (50) 50) (50)
Inflammation, chronic 1 (2%)

Metaplasia, squamous 1 (2%)

*Eyelid (50) (50) (50)
Edema, NOS 1 (2%)

*Eye/lacrimal gland (50) (50) (50)
Inflammation, granulomatous 1 (2%)

*Nasolacrimal duct (50) (50) (50)
Inflammation, suppurative 1 (2%) 1 (2%)

Hyperplasia, epithelial 1 (2%)
MUSCULOSKELETAL SYSTEM

*Mazxilla (50) (50) (50)
Abscess, NOS 1 (2%)

*Mandible (50) (50) (50)
Inflammation, chronic suppurative 1 (2%)

*Skeletal muscle (50) (50) (50)
Inflammation, chronic suppurative 1 (2%)

BODY CAVITIES

*Mediastinum 50 (50} (50)
Hemorrhage 1 (2%)
Inflammation, suppurative 1 (2%)
Inflammation, acute/chronic 2 (4%)

*Peritoneum (50) (50) (50)
Inflammation, acute/chronic 1 (2%)

*Mesentery (50) (50) (50)
Inflammation, acute/chronic 1 (2%)
Necrosis, fat 1 (2%)
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TABLE Di. SUMMARY OF THE INCIDENCE OF NONNEOQPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE

ALL OTHER SYSTEMS
*Multiple organs (50) (50) 50)
Calcification, focal 1 (2%)
Adipose tissue
Inflammation, acute necrotizing 1

SPECIAL MORPHOLOGY SUMMARY
No lesion reported 2
Auto/necropsy/histo perf 1
Auto/necropsy/no histo 1

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE

VEHICLE CONTROL LOW DOSE HIGH DOSE
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 49
INTEGUMENTARY SYSTEM

*Skin (50) (50) 50
Hyperkeratosis 1 (2%)

RESPIRATORY SYSTEM

*Nasal cavity (50) (50) (50)
Inflammation, suppurative 1 (2%) 3 (6%) 5 (10%)
Infection, fungal 1 (2%) 1 (2%)

#Lung (50) (49) (48)
Agpiration, NOS 1 (2%)

Congestion, NOS 1 (2%)
Hemorrhage 1 (2%) 2 (4%) 1 (2%)
Lymphocytic inflammatory infiltrate 1 (2%) 2 (4%)

Inflammation, interstitial 1 2%)
Pneumonia, aspiration 1 (2%) 2 (4%)
Bronchopneumonia, acute 2 (4%) 6 (13%)
Inflammation, chronic 1 2%) 1 (2%)
Inflammation, granulomatous 1 (2%)
Hyperplasia, adenomatous 1 (2%)

#Lung/alveoli (50) (49) (48)
Histiocytosis 1 (2%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) 50) (50)
Leukemoid reaction 2 (4%) 10 (20%) 4 (8%)

#Bone marrow (50) (50) (48)
Hypoplasia, NOS 3 (6%) 4 (8%)
Hyperplasia, granulocytic 2 (4%) 12 (24%) 14 (29%)

#Spleen 50) (49) “@n
Necrosis, focal 1 (2%) 1 (2%)
Infarct, NOS 1 (2%)
Amyloidosis 1 (2%)
Depletion, lymphoid 1 (2%)

Hyperplasia, lymphoid 5 (10%) 5 (10%) 2 (4%)
Hematopoiesis 3 (6%) 12 (24%) 12 (26%)

#Splenic capsule (50) (49) 47)
Inflammation, acute 1 (2%)

#Lymph node (50) 42) (38)
Angiectasis 1 (2%)

Hyperplasia, lymphoid 1 (2%)

#Mandibular lymph node (50) (42) (38)
Hyperplasia, reticulum cell 1 3%)
Hyperplasia, lymphoid 1 (2%)

#Thoracic lymph node 50) (42) (38)
Cholesterol deposit 1 2%)

Hematopoiesis 1 (2%)

#Mediastinal lymph node (50) (42) (38)
Plasmacytosis 1 (2%)

Hyperplasia, lymphoid 1 (2%)

#Hepatic lymph node (50) (42) (38)
Hyperplasia, lymphoid 1 2%)

#Pancreatic lymph node 50) 42) (38)
Infarct, NOS 1 (2%)

Russell body 1 (2%)
Plasmacytosis 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM (Continued)

#Mesenteric lymph node (50) (42) (38)
Congestion, NOS 1 (3%)
Hemorrhage 5 (12%) 1 3%)
Hematoma, NOS 1 (2%)

Inflammation, acute 2 (5%)
Hyperplasia, lymphoid 1 2%) 1 3%)
Hematopoiesis 1 (2%)

#Lung (50) (49) (48)
Leukemoid reaction 1 (2%)

#Liver (50) (50) (48)
Hematopoiesis 1 (2%) 3 (6%) 3 (6%)

#Forestomach 50) (50) 48)
Plasmacytosis 1 (2%)

#Thymus (41) 34) 27
Hemorrhage 1 (2%)

Cholesterol deposit 1 (4%)
Hyperplasia, lymphoid 2 (5%)

#Thymic lymphocytes (41) 34) 20

Necrosis, NOS 2 (6%) 2 (T%)
CIRCULATORY SYSTEM

#Mediastinal lymph node (50) 42) (38)
Lymphangiectasis 1 (2%)

#Pancreatic lymph node 50 42) (38)
Thrombosis, NOS 1 (2%)

#Lung (50) (49) (48)
Thrombosis, NOS 1 2%)
Perivasculitis 1 (2%)

#Heart (50) (49) (48)
Thrombosis, NOS 1 (2%) 2 (4%)
Inflammation, acute/chronic 1 (2%)

Calcification, focal 1 (2%) 1 2%)

*Blood vessel (50) (50) (50)
Embolus, septic 1 2%)

*Artery (50) (50) (50)
Calcification, NOS 1 (2%)

*Renal vein (50 (50) (50)
Thrombosis, NOS 1 2%)

*Superior mesentric vein (50) 50) (50)
Thrombosis, NOS 1 2%)

#Liver (50) (50) (48)
Thrombosis, NOS 1 2%) 3 (6%)

#Hepatic sinusoid 50) (50) (48)
Thrombosis, NOS 1 2%)

#Pancreas (50) (49) 4n
Thrombosis, NOS 1 (2%)

#Ovary 49) (49) 4D
Thrombosis, NOS 1 (2%) 3 (6%)

#Adrenal (49) (50) 47)
Thrombosis, NOS 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
DIGESTIVE SYSTEM
#Liver (50) (50) (48)
Cyst, NOS 1 (2%)
Congestion, NOS 1 (2%)
Lymphocytic inflammatory infiltrate 3 (6%) 1 2%
Inflammation, acute focal 1 (2%)
Inflammation, acute necrotizing 1 (2%) 1 (2%)
Inflammation, granulomatous focal 1 (2%)
Necrosis, focal 1 (2%) 4 (8%) 7 (15%)
Infarct, NOS 1 (2%) 2 (4%) 1 (2%)
Metamorphosis, fatty 2 (4%)
Angiectasis 1 (2%)
#Portal tract (50) (50) (48)
Lymphocytic inflammatory infiltrate 1 (2%) 1 (2%)
#Liver/centrilobular (50) 5O (48)
Degeneration, NOS 1 2%)
#Liver/hepatocytes (50) (50) (48)
Degeneration, NOS 1 (2%)
*Gallbladder (50) (50) (50)
Inflammation, chronic 1 (2%)
#Bile duct (50) (50) (48)
Hyperplasia, NOS 2 (4%)
#Pancreas (50) 49) (47)
Cystic ducts 1 (2%)
Inflammation, acute/chronic 1 2%)
Inflammation, granulomatous focal 1 (2%)
#Pancreatic acinus (50) (49) 47
Atrophy, NOS 3 (6%) 1 (2%) 3 (6%)
Hyperplasia, focal 1 (2%)
#Pancreas/interstitial tissue (50) (49) 47)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 1 (2%)
#Peripancreatic tissue &) 49) 47
Inflammation, acute/chronic 1 (2%)
#Stomach (50) (50) (48)
Ulcer, acute 1 (2%)
#Gastric mucosa (50) (50) (48)
Cyst, NOS 1 (2%)
#Forestomach (50) (50) (48)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic 1 2%)
Adhesion, NOS 1 (2%)
Atypia, NOS 1 (2%)
Russell body 1 (2%)
Hyperplasia, atypical 1 (2%) 1 (2%)
Hyperplasia, epithelial 3 (6%) 1 (2%) 2 (4%)
Hyperkeratosis 1 (2%)
#Small intestinal crypt of Lieberkuhn (50) 43 42)
Abscess, NOS 1 (2%)
#Duodenal mucosa (50) (43) 42)
Necrosis, NOS 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
URINARY SYSTEM
#Kidney (50) (50) (48)
Hydronephrosis 1 (2%) 2 (4%) 2 (4%)
Lymphocytic inflammatory infiltrate 5 (10%) 2 (4%)
Pyelonephritis, acute 1 (2%) 1 (2%)
Inflammation, chronic 1 2%)
Glomerulonephritis, chronic 1 (2%)
Inflammation, granulomatous focal 1 (2%)
Nephrosis, NOS 1 (2%)
Infarct, NOS 1 (2%)
Infarct, healed 1 (2%)
Calcification, focal 1 (2%) 2 (4%)
Metaplasia, osseous 2 (4%)
#Renal papilla (50) (50) (48)
Necrosis, focal 1 2%)
#Kidney/glomerulus (50) (50) “48)
Amyloidosis 1 (2%) 1 (2%)
#Kidney/tubule (50) (50) (48)
Pigmentation, NOS 1 (2%)
Cytoplasmic vacuolization 1 (2%)
Atrophy, focal 1 (2%} 1 (2%)
#Urinary bladder (49) 47 (41)
Lymphocytic inflammatory infiltrate 4 (8%) 2 (4%)
ENDOCRINE SYSTEM
#Anterior pituitary 49) 49 47
Cyst, NOS 1 (2%) 1 (2%)
Congestion, NOS 1 (2%)
Hyperplasia, NOS 7 (14%) 2 (4%)
Hyperplasia, focal 1 (2%)
Angiectasis 1 (2%)
#Adrenal (49) (50) 47
Necrosis, NOS 3 (6%) 4 (9%)
#Adrenal/capsule 49) 50 4n
Inflammation, acute/chronic 1 2%) 1 (2%)
Inflammation, chronic 1 (2%)
Hyperplasia, NOS 1 (2%)
#Adrenal cortex (49) (50) 47
Congestion, NOS 1 (2%)
Inflammation, chronic 1 (2%)
Degeneration, lipoid 2 (4%)
Cytoplasmic vacuolization 1 (2%)
Cytologic alteration, NOS 1 (2%) 5 (11%)
#Periadrenal tissue (49) (50) (47)
Steatitis 1 (2%)
#Thyroid (50) 43 (45)
Ultimobranchial cyst 1 (2%)
Follicular cyst, NOS 1 (2%) 4 (9%) 2 (4%)
Hyperplasia, follicular cell 1 (2%) 2 (5%)
#Parathyroid (30) (30) 27)
Cyst, NOS 1 (4%)
REPRODUCTIVE SYSTEM
*Mammary gland (50) (50) (50)
Dilatation/ducts 5 (10%) 5 (10%) 4 (8%)
Lymphocytic inflammatory infiltrate 1 (2%)
Inflammation, active chronic 1 (2%)
Hyperplasia, NOS 1 (2%) 1 (2%)
*Clitoral gland (50) (50) (50)
Dilatation/ducts 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
REPRODUCTIVE SYSTEM (Continued)
#Uterus (50) (50) (46)
Hydrometra 2 (4%) 3 (6%)
Inflammation, suppurative 1 (2%)
Necrosis, fat 1 (2%)
Decidual alteration, NOS 1 (2%)
#Uterus/endometrium (50) (50) (46)
Cyst, NOS 4 (8%) 8 (16%) 8 (17%)
Hyperplasia, cystic 40 (80%) 24 (48%) 12 (26%)
#Endometrial stroma (50) (50) (46)
Hyperplasia, NOS 1 (2%)
#Fallopian tube (50) (50) (46)
Hyperplasia, NOS 1 (2%)
#Ovary/parovarian (49) (49) 47N
Lymphocytic inflammatory infiltrate 1 (2%)
#Ovary (49) (49) an
Cyst, NOS 21 (43%) 16 (33%) 8 (17%)
Hemorrhage 1 2%) 5 (11%)
Hemorrhagic cyst 1 (2%)
Lymphocytic inflammatory infiltrate 1 (2%)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 3 (6%)
Inflammation, chronic focal 1 (2%)
Necrosis, NOS 1 (2%)
Calcification, focal 1 (2%)
Melanin 1 (2%)
Hyperplasia, stromal 1 2%) 1 (2%)
Angiectasis 1 2%) 1 (2%)
NERVOUS SYSTEM
#Brain/meninges (50) 50) (48)
Inflammation, chronic 1 2%)
#Brain (50) (50) (48)
Hemorrhage 3 (6%)
Lymphocytic inflammatory infiltrate 1 2%)
Abscess, NOS 1 (2%) 1 (2%)
Cholesterol deposit 1 2%)
Calcification, focal 28 (56%) 24 (48%) 15 (31%)
SPECIAL SENSE ORGANS
None
MUSCULOSKELETAL SYSTEM
*Mazxilla (50) (50) (50)
Inflammation, chronic suppurative 1 (2%)
Fibrous osteodystrophy 1 (2%)
*Sternum (50) (50) (50)
Fibrous osteodystrophy 43 (86%) 21 (42%) 12 (24%)
Osteosclerosis 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHYLVINYL CHLORIDE (Continued)

VEHICLE CONTROL LOW DOSE HIGH DOSE
BODY CAVITIES
*Mediastinum (50) (50) (Gl)
Vegetable foreign body 1 2%)
Inflammation, suppurative 1 (2%)
*Pleura (50) (50) (50)
Inflammation, suppurative 1 (2%)
*Parietal pleura (50) (50) (50)
Inflammation, chronic 1 (2%)
*Mesentery (50) (50) (50)
Inflammation, acute necrotizing 1 (2%)
Inflammation, acute/chronic 1 (2%) 1 2%)
ALL OTHER SYSTEMS
*Multiple organs 50 (50) (50)
Bacterial septicemia 1 2%)
Adipose tissue

Inflammation, chronic
Inflammation, chronic necrotizing

SPECIAL MORPHOLOGY SUMMARY
No lesion reported
Auto/mecropsy/histo perf
Auto/mecropsy/no histo

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
# Number of animals examined microscopically at this site
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APPENDIX E

ANALYSES OF PRIMARY TUMORS IN RATS AND MICE

IN THE TWO-YEAR GAVAGE STUDIES OF

DIMETHYLVINYL CHLORIDE
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Skin: Squamous Cell Papilloma

Overall Rates (a) 4/50 (8%) 2/50 (4%) 0/50 (0%)

Adjusted Rates (b) 10.5% 15.6% 0.0%

Terminal Rates (¢) 4/38 (11%) 1/9(11%) 0/0

Week of First Observation 104 97

Life Table Tests (d) P=0.410 P=0.410 (e)

Incidental Tumor Tests (d) P=0.574 P=0.574 (e)

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test (d) P=0.339N P=0.059N
Subcutaneous Tissue: Fibroma

Overall Rates (a) 4/50 (8%) 2/50 (4%) 0/50 (0%)

Adjusted Rates (b) 9.9% 8.0% 0.0%

Terminal Rates (¢) 3/38 (8%) 0/9 (0%) 0/0

Week of First Observation 94 94

Life Table Tests (d) P=0.565 P=0.555 (e)

Incidental Tumor Tests (d) P=0.407N P=0.407TN (e)

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test (d) P=0.339N P=0.059N
Subcutaneous Tissue: Fibroma or Neurofibroma

Overall Rates(a) 6/50 (12%) 4/50 (8%) 0/50 (0%)

Adjusted Rates (b) 15.1% 17.2% 0.0%

Terminal Rates (¢) 5/38 (13%) 0/9 (0%) 0/0

Week of First Observation 94 94

Life Table Tests (d) P=0.269 P=0.269 (e)

Incidental Tumor Tests (d) P=0.482N P=0.482N (e)

Cochran-Armitage Trend Test (d) P=0.014N

Fisher Exact Test (d) P=0.370N P=0.013N
Subcutaneous Tissue: Fibroma, Neurofibroma, or Sarcoma

Overall Rates (a) 6/50(12%) 4/50 (8%) 1/50 (2%)

Adjusted Rates (b) 15.1% 17.2% 7.1%

Terminal Rates (c) 5/38 (13%) 0/9 (0%) 0/0

Week of First Observation 94 94 70

Life Table Tests (d) P=0.080 P=0.269 P =0.268

Incidental Tumor Tests (d) P=0.551N P=0.482N P =0.982

Cochran-Armitage Trend Test (d) P=0.042N

Fisher Exact Test (d) P=0.370N P=0.056N
Nasal Cavity: Carcinoma

Overall Rates (a) 0/47 (0%) 12/46 (26%) () 24/32(75%)

Adjusted Rates (b) 0.0% 36.7% 93.5%

Terminal Rates (¢) 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation 70 58

Life Table Tests (d) P<0.001 P<0.001 P«<0.001

Incidental Tumor Tests (d) P=0.004 P=0.071 P==0.235

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P«<0.001
Nasal Cavity: Squamous Cell Carcinoma

Overall Rates (a) 0/47 (0%) 3/46 (7%) 0/32 (0%)

Adjusted Rates (b) 0.0% 15.0% 0.0%

Terminal Rates (c) 0/38 (0%) 0/9 (0%) 0/0 (0%)

Week of First Observation 93

Life Table Tests (d) P=0.027 P=0.027 (e)

Incidental Tumor Tests (d) P=0.324 P=0.324 (e)

Cochran-Armitage Trend Test (d) P=0.541

Fisher Exact Test (d) P=0.117 (e)
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Nasal Cavity: Carcinoma or Squamous Cell Carcinoma

Overall Rates (a) 0/47 (0%) 15/46 (33%) 24/32 (75%)

Adjusted Rates (b) 0.0% 46.3% 93.5%

Terminal Rates (c) 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation 70 58

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

Incidental Tumor Tests (d) P=0.001 P=0.021 P=0.235

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Nasal Cavity: Adenocarcinoma

Overall Rates(a) 0/47 (0%) (g)8/46 (17%) 4/32(13%)

Adjusted Rates (b) 0.0% 46.8% 100.0%

Terminal Rates (c) 0/38 (0%) 3/9 (33%) 0/0

Week of First Observation 79 45

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

Incidental Tumor Tests (d) P=0.005 P=0.003 P=0.572

Cochran-Armitage Trend Test (d) P=0.028

Fisher Exact Test (d) P=0.003 P=0.024
Nasal Cavity: Adenocarcinoma, Carcinoma, or Squamous Cell Carcinoma

Qverall Rates(a) 0/47 (0%) 23/46 (50%) 28/32 (88%)

Adjusted Rates (b) 0.0% 71.8% 100.0%

Terminal Rates (¢) 0/38 (0%) 3/9(33%) 0/0

Week of First Observation 70 45

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P=0.117

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Hematopoietic System: Mononuclear Cell Leukemia

Overall Rates (a) 3/50 (6%) 6/50 (12%) 1/50 (2%)

Adjusted Rates (b) 7.6% 31.8% 9.1%

Terminal Rates (¢) 2/38 (5%) 1/9(11%) 0/0

Week of First Observation 102 78 72

Life Table Tests (d) P=0.002 P=0.011 P=0.222

Incidental Tumor Tests (d) P=0.612N P=0.408 P=0.982

Cochran-Armitage Trend Test (d) P=0.274N

Fisher Exact Test (d) P=0.243 P=0.309N
Tongue: Squamous Cell Carcinoma

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

Adjusted Rates (b) 0.0% 7.5% 100.0%

Terminal Rates (¢) 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation (! 41

Life Table Tests (d) P=0.006 P=0.100 P=0.030

Incidental Tumor Tests (d) P=0.527 P=0.748 P=0.718

Cochran-Armitage Trend Test (d) P=0.202

Fisher Exact Test (d) P=0.121 P=0.247
Tongue: Squamous Cell Papilloma or Carcinoma

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

Adjusted Rates (b) 0.0% 7.5% 100.0%

Terminal Rates (¢c) 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation 71 41

Life Table Tests (d) P<0.001 P=0.100 P=0.005

Incidental Tumor Tests (d) P=0.449 P=0.748 P=0.661

Cochran-Armitage Trend Test (d) P=0.101

Fisher Exact Test (d) P=0.121 P=0.121
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Oral Cavity: Squamous Cell Carcinoma

Overall Rates (a) 0/50 (0%) 5/60 (10%) 2/50 (4%)

Adjusted Rates (b) 0.0% 21.9% 100.0%

Terminal Rates (¢) 0/38 (0%) 1/9(11%) 0/0

Week of First Observation 71 41

Life Table Tests (d) P<0.001 P=0.007 P=0.030

Incidental Tumor Tests (d) P=0.209 P=0.133 P=0.718

Cochran-Armitage Trend Test (d) P=0.238

Fisher Exact Test (d) P=0.028 P=0.247
Oral Cavity: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 0/50 (0%) 5/50 (10%) 4/50 (8%)

Adjusted Rates (b) 0.0% 21.9% 100.0%

Terminal Rates (¢) 0/38 (0%) 19(11%) 0/0

Week of First Observation 71 41

Life Table Tests (d) P<0.001 P=0.007 P=0.001

Incidental Tumor Tests (d) P=0.153 P=0.133 P=0.614

Cochran-Armitage Trend Test (d) P=0.070

Fisher Exact Test (d) P=0.028 P=0.059
Esophagus: Squamous Cell Papilloma

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

Adjusted Rates (b) 0.0% 16.7% 20.8%

Terminal Rates (c) 0/38 (0%) 1/9(11%) 0/0

Week of First Observation 99 61

Life Table Tests (d) P<0.001 P=0.043 P=0.011

Incidental Tumor Tests (d) P=0.111 P=0.162 P=0.829

Cochran-Armitage Trend Test (d) P=0.079

Fisher Exact Test (d) P=0.247 P=0.117
Esophagus: Squamous Cell Carcinoma

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

Adjusted Rates (b) 0.0% 28.1% 4.3%

Terminal Rates (¢c) 0/38 (0%) 2/9 (22%) 0/0

Week of First Observation 90 66

Life Table Tests (d) P=0.001 P=0.004 P=0.366

Incidental Tumor Tests (d) P=0.054 P=0.025 P=0.981

Cochran-Armitage Trend Test (d) P=0.383

Fisher Exact Test (d) P=0.059 P =0.495
Esophagus: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 0/50 (0%) 6/50 (12%) 4/49 (8%)

Adjusted Rates (b) 0.0% 42.2% 24.3%

Terminal Rates (¢c) 0/38 (0%) 3/9 (33%) 0/0

Week of First Observation 90 61

Life Table Tests (d) P<0.001 P<0.001 P:=0.004

Incidental Tumor Tests (d) P=0.009 P=0.003 P:=0.763

Cochran-Armitage Trend Test (d) P=0.076

Fisher Exact Test (d) P=0.013 P:=0.056
Forestomach: Squamous Cell Papilloma

Overall Rates (a) 0/49 (0%) 7/50 (14%) 0/50 (0%)

Adjusted Rates (b) 0.0% 52.2% 0.0%

Terminal Rates (¢) 0/38 (0%) 4/9 (44%) 0/0

Week of First Observation 90

Life Table Tests (d) P<0.001 P<0.001 (h)

Incidental Tumor Tests (d) P=0.001 P<0.001 (h)

Cochran-Armitage Trend Test (d) P=0.585N

Fisher Exact Test (d) P=0.007 (h)
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Forestomach: Squamous Cell Carcinoma

Overall Rates (a) 0/49 (0%) 7/50 (14%) 0/50 (0%)

Adjusted Rates (b) 0.0% 30.4% 0.0%

Terminal Rates (c) 0/38 (0%) 1/9(11%) 0/0

Week of First Observation 82

Life Table Tests (d) P<0.001 P<0.001 (h)

Incidental Tumor Tests (d) P=0.219 P=0.086 (h)

Cochran-Armitage Trend Test (d) P=0.585N

Fisher Exact Test (d) P=0.007 (h)
Forestomach: Squamous Cell Papilloma or Carcinoma

Overall Rates(a) 0/49 (0%) 14/50 (28%) 0/50 (0%)

Adjusted Rates (b) 0.0% 70.1% 0.0%

Terminal Rates (c) 0/38 (0%) 5/9 (56%) 0/0

Week of First Observation 82

Life Table Tests (d) P<0.001 P<0.001 (h)

Incidental Tumor Tests (d) P<0.001 P<0.001 (h)

Cochran-Armitage Trend Test (d) P=0.556N

Fisher Exact Test (d) P<0.001 (h)
Pancreas; Acinar Cell Adenoma

Overall Rates(a) 8/50 (16%) 7/50 (14%) 0/50 (0%)

Adjusted Rates (b) 20.4% 30.5% 0.0%

Terminal Rates (¢) 7/38 (18%) 1/9(11%) 0/0

Week of First Observation 97 89

Life Table Tests(d) P=0.076 P=0.076 (e)

Incidental Tumor Tests (d) P=0.310N P=0.440N (e)

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

Fisher Exact Test (d) P=0.500N P=0.003N
Pituitary Gland: Chromophobe Adenoma

Overall Rates (a) 17/50 (34%) 8/50 (16%) 1/47 (2%)

Adjusted Rates (b) 40.3% 35.9% 3.0%

Terminal Rates (¢) 13/38 (34%) 2/9 (22%) 0/0

Week of First Observation 95 77 60

Life Table Tests (d) P=0.178 P=0.313 P=0.434

Incidental Tumor Tests (d) P=0.026N P=0.068N P=0.979

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

Fisher Exact Test (d) P=0.032N P<0.00IN
Pituitary Gland: Chromophobe Adenoma or Carcinoma

Overall Rates (a) 17/50 (34%) 9/50(18%) 1/47 (2%)

Adjusted Rates (b) 40.3% 39.1% 3.0%

Terminal Rates (¢) 13/38 (34%) 2/9 (22%) 0/0

Week of First Observation 95 M 60

Life Table Tests (d) P=0.113 P=0.209 P=0.434

Incidental Tumor Tests (d) P=0.038N P=0.097N P=0.979

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

Fisher Exact Test (d) P=0.055N P<0.001N
Adrenal Gland: Pheochromocytoma

Overall Rates (a) 11/50 (22%) 6/50(12%) 3/50 (6%)

Adjusted Rates (b) 27.4% 42.8% 100.0%

Terminal Rates (c) 9/38 (24%) 3/9 (33%) 0/0

Week of First Obserxvation 97 94 54

Life Table Tests (d) P=0.003 P=0.145 P=0.005

Incidental Tumor Tests (d) P=0.290 P=0.605 P=0.910

Cochran-Armitage Trend Test (d) P=0.014N

Fisher Exact Test (d) P=0.143N P=0.020N
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY

OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Adrenal Gland: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates(a) 13/50 (26%) 7150 (14%) 3/50 (6%)

Adjusted Rates (b) 32.4% 52.3% 100.0%

Terminal Rates (c) 11/38 (29%) 4/9 (44%) 0/0

Week of First Observation 97 94 54

Life Table Tests (d) P=0.002 P=0.101 P=0.005

Incidental Tumor Tests (d) P=0.219 P=0.493 P=0.910

Cochran-Armitage Trend Test (d) P=0.004N

Fisher Exact Test (d) P=0.105N P=0.006N
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 3/50 (6%) 1/48 (2%) 0/47 (0%)

Adjusted Rates (b) 7.4% 2.6% 0.0%

Terminal Rates (¢) 2/38 (5%) 0/9 (0%) 0/0

Week of First Observation 95 84

Life Table Tests (d) P=0.632N P=0.642N (e)

Incidental Tumor Tests (d) P=0.181N P=0.204N (e)

Cochran-Armitage Trend Test (d) P=0.067N

Fisher Exact Test (d) P=0.324N P=0.133N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 5/50 (10%) 3/48 (6%) 0/47 (0%)

Adjusted Rates (b) 12.2% 18.8% 0.0%

Terminal Rates (c) 3/38 (8%) 1/9(11%) 0/0

Week of First Observation 95 84

Life Table Tests (d) P=0.373 P=0.366 (e)

Incidental Tumor Tests (d) P=0.323N P=0.367TN (e)

Cochran-Armitage Trend Test (d) P=0.027N

Fisher Exact Test (d) P=0.381N P=0.033N
Pancreatic Islets: Islet Cell Adenoma

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

Adjusted Rates (b) 12.7% 6.3% 0.0%

Terminal Rates (¢) 4/38 (11%) 0/9 (0%) 0/0

Week of First Observation 102 99

Life Table Tests (d) P=0.586N P=0.586N (e)

Incidental Tumor Tests (d) P=0.236N P=0.236N (e)

Cochran-Armitage Trend Test (d) P=0.011N

Fisher Exact Test (d) P=0.102N P=0.028N
Mammary Gland: Adenoma or Fibroadenoma

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

Adjusted Rates (b) 7.9% 13.7% 0.0%

Terminal Rates (c) 3/38 (8%) 1/9(11%) 0/0

Week of First Observation 104 90

Life Table Tests (d) P=0.369 P=0.369 (e)

Incidental Tumor Tests (d) P=0.681 P=0.637 (e)

Cochran-Armitage Trend Test (d) P=0.082N

Fisher Exact Test (d) P=0.500N P=0.121N
Testis: Interstitial Cell Tumor

Overall Rates(a) 40/49 (82%) 41/50 (82%) 6/50 (12%)

Adjusted Rates (b) 90.9% 100.0% 100.0%

Terminal Rates (c) 34/38 (89%) 9/9 (100%) 0/0

Week of First Observation 94 11 66

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

Incidental Tumor Tests (d) P=0.390N P=0.188 P=0.712

Cochran-Armitage Trend Test (d) P<0.00IN

Fisher Exact Test (d) P=0.584 P<0.001N
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Preputial Gland: Adenoma, Carcinoma, or Squamous Cell Carcinoma

Overall Rates (a) 3/50 (6%) 1/50 (2%) 0/50 (0%)

Adjusted Rates (b) T.6% 4.0% 0.0%

Terminal Rates (c) 2/38 (5%) 0/9 (0%) 0/0

Week of First Observation 103 94

Life Table Tests (d) P=0.717 P=0.717 ()

Incidental Tumor Tests (d) P=0.349N P=0.349N (e)

Cochran-Armitage Trend Test (d) P=0.060N

Fisher Exact Test (d) P=0.309N P=0.12IN
Zymbal Gland: Adenoma, Carcinoma, or Squamous Cell Carcinoma

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

Adjusted Rates (b) 4.4% 9.9% 0.0%

Terminal Rates (¢) 0/38 (0%) 0/9 (0%) 0/0

Week of First Observation 48 79

Life Table Tests (d) P=0.527 P=0.346 P=0.508N

Incidental Tumor Tests (d) P=0.075N P=0.334N =0.282N

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

Fisher Exact Test (d) P=0.500 P=0.247TN

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

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

(c) Observed tumor incidence at terminal kill

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

(e) No P value could be determined because all animals in the 200 mg/kg group died before the first tumor was observed in the
vehicle control group.

(f) A squamous cell papilloma was also observed in one of these animals.

(g) An adenoma was also observed in one of these animals.

(h) No P value is reported because no tumors were observed in the 200 mg/kg and vehicle control groups.
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg/kg

Subcutaneous Tissue: Fibroma or Sarcoma

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

Adjusted Rates (b) 6.7% 0.0% 0.0%

Terminal Rates (c) 2/43 (5%) 0/11 (0%) 0/0

Week of First Observation 84

Life Table Tests (d) P=0.287N P=0.307N P=0.915N

Incidental Tumor Tests (d) P=0.084N P=0.125N P=0.252N

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test (d) P=0.12IN P=0.121N
Nasal Cavity: Carcinoma

Overall Rates (a) 0/50 (0%) 11/49 (22%) 28/41 (68%)

Adjusted Rates (b) 0.0% 44.3% 100.0%

Terminal Rates (c) 0/43 (0%) 3/11 (27%) 0/0

Week of First Observation 72 55

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

Incidental Tumor Tests (d) P<0.001 P=0.004 P=0.005

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Nasal Cavity: Carcinoma or Squamous Cell Carcinoma

Overall Rates (a) 0/50 (0%) 13/49 (27%) 29/41 (71%)

Adjusted Rates (b) 0.0% 49.9% 100.0%

Terminal Rates (c) 0/43 (0%) 3/11(27%) 0/0

Week of First Observation 72 55

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

Incidental Tumor Tests (d) P<0.001 P=0.003 '=0.003

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Nasal Cavity: Adenocarcinoma

Overall Rates (a) 0/50 (0%) 3/49 (6%) 6/41 (15%)

Adjusted Rates (b) 0.0% 20.1% 40.0%

Terminal Rates (¢) 0/43 (0%) 1/11(9%) 0/0

Week of First Observation 98 67

Life Table Tests (d) P<0.001 P=0.011 P<0.001

Incidental Tumor Tests (d) P=0.057 P=0.202 P=0.423

Cochran-Armitage Trend Test (d) P=0.005

Fisher Exact Test (d) P=0.117 P=0.007
Nasal Cavity: Adenoma or Adenocarcinoma

Overall Rates (a) 0/50 (0%) 4/49 (8%) 6/41 (15%)

Adjusted Rates (b) 0.0% 23.0% 40.0%

Terminal Rates (¢) 0/43 (0%) 1/11(9%) 0/0

Week of First Observation 96 67

Life Table Tests (d) P<0.001 P=0.004 P<0.001

Incidental Tumor Tests (d) P=0.058 P=0.185 P=0.423

Cochran-Armitage Trend Test (d) P=0.006

Fisher Exact Test (d) P=0.056 P=0.007
Nasal Cavity: Adenocarcinoma, Carcinoma, or Squamous Cell Carcinoma

Overall Rates (a) 0/50 (0%) 16/49 (33%) 35/41 (85%)

Adjusted Rates (b) 0.0% 61.6% 100.0%

Terminal Rates(c) 0/43 (0%) 4/11 (36%) 0/0

Week of First Observation 72 55

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Nasal Cavity: Adenoma, Adenocarcinoma, Carcinoma, or Squamous Cell Carcinoma

Overall Rates(a) 0/50 (0%) 17/49 (365%) 35/41 (85%)

Adjusted Rates (b) 0.0% 62.9% 100.0%

Terminal Rates (c) 0/43 (0%) 4/11 (36%) 0/0

Week of First Observation 72 55

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

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

Adjusted Rates (b) 0.0% 18.6% 5.0%

Terminal Rates (c) 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 88 7

Life Table Tests (d) P<0.001 P=0.011 P=0.061

Incidental Tumor Tests (d) P=(.195 P=0.178 P=0.748

Cochran-Armitage Trend Test (d) P=0.383

Fisher Exact Test (d) P=0.059 P=0.495
Hematopoietic System: Mononuclear Cell Leukemia

Overall Rates (a) 5/50 (10%) 7/50 (14%) 1/50 (2%)

Adjusted Rates (b) 11.0% 25.6% 12.5%

Terminal Rates (c) 3/43 (7T%) 0/11 (0%) 0/0

Week of First Observation 91 84 9

Life Table Tests (d) P=0.021 P=0.059 P=0.223

Incidental Tumor Tests (d) P=0.090N P=0.149N P=0.296N

Cochran-Armitage Trend Test (d) P=0.107N

Fisher Exact Test (d) P=0.380 P=0.102N
Hematopoietic System: Leukemia

Overall Rates (a) 5/50 (10%) 8/50 (16%) 1/50 (2%)

Adjusted Rates (b) 11.0% 28.7% 12.5%

Terminal Rates (c) 3/43 (7%) 0/11 (0%) 0/0

Week of First Observation 91 84 79

Life Table Tests (d) P=0.010 P=0.030 F=0.223

Incidental Tumor Tests (d) P=0.097N P=0.172N P=0.296N

Cochran-Armitage Trend Test (d) P=0.114N

Fisher Exact Test (d) P=0.277 '=0.102N
Oral Mucosa: Squamous Cell Papilloma

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

Adjusted Rates (b) 0.0% 0.0% 19.6%

Terminal Rates (c) 0/43 (0%) 0/11 (0%) 0/0

Week of First Observation 73

Life Table Tests (d) P=0.002 (e) P=0.007

Incidental Tumor Tests (d) P=0.409 (e) P=0.738

Cochran-Armitage Trend Test (d) P=0.037

Fisher Exact Test (d) (e) P=0.121
Oral Cavity: Squamous Cell Papilloma

Overall Rates (a) 0/50 (0%) 0/50 (0%) 4/50 (8%)

Adjusted Rates (b) 0.0% 0.0% 21.9%

Terminal Rates (c) 0/43 (0%) 0/11 (0%) 0/0

Week of First Observation 65

Life Table Tests (d) P<0.001 (e) P=0.004

Incidental Tumor Tests (d) P=0.336 (e) P=0.661

Cochran-Armitage Trend Test (d) P=0.015

Fisher Exact Test (d) (e) P=0.059
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Oral Cavity: Squamous Cell Papilloma or Carcinoma

Overall Rates(a) 0/50 (0%) 2/50 (4%) 5/50 (10%)

Adjusted Rates (b) 0.0% 8.1% 41.4%

Terminal Rates (c) 0/43 (0%) 0/11 (0%) 0/0

Week of First Observation 95 65

Life Table Tests (d) P<0.001 P=0.126 P<0.001

Incidental Tumor Tests (d) P=0.164 P=0.808 P=0.491

Cochran-Armitage Trend Test (d) P=0.016

Fisher Exact Test (d) P=0.247 P=0.028
Esophagus: Squamous Cell Carcinoma

Overall Rates (a) 0/49 (0%) 3/50 (6%) 1/49 (2%)

Adjusted Rates (b) 0.0% 16.4% 12.5%

Terminal Rates (c) 0/42 (0%) 1/11 (9%) 0/0

Week of First Observation 95 79

Life Table Tests (d) P=0.002 P=0.024 P=0.157

Incidental Tumor Tests (d) P=0.097 P=0.205 P=0.748

Cochran-Armitage Trend Test (d) P=0.378

Fisher Exact Test (d) P=0.125 P=0.500
Forestomach: Squamous Cell Papilloma

Overall Rates (a) 1/50 (2%) 4/50 (8%) 1/49 (2%)

Adjusted Rates (b) 2.0% 25.5% 25.0%

Terminal Rates (c) 0/43 (0%) 2/11 (18%) 0/0

Week of First Observation 74 98 87

Life Table Tests (d) P=0.005 P=0.027 P=0.356

Incidental Tumor Tests (d) P=0.436 P=0.224 P=0.340N

Cochran-Armitage Trend Test (d) P=0.593

Fisher Exact Test (d) P=0.181 P=0.747
Forestomach: Squamous Cell Carcinoma

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

Adjusted Rates (b) 0.0% 22.2% 2.7%

Terminal Rates (c) 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 90 64

Life Table Tests (d) P=0.002 P=0.004 P=0.444

Incidental Tumor Tests (d) P=0.348 P=0.163 P=0.947

Cochran-Armitage Trend Test (d) P=0.391

Fisher Exact Test (d) P=0.028 P=0.495
Forestomach: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 1/50 (2%) 9/50 (18%) 2/49 (4%)

Adjusted Rates (b) 2.0% 43.6% 27.0%

Terminal Rates (c) 0/43 (0%) 3/11(27%) 0/0

Week of First Observation 74 90 64

Life Table Tests (d) P<0.001 P<0.001 P=0.142

Incidental Tumor Tests (d) P=0.233 P=0.044 P=0.409N

Cochran-Armitage Trend Test (d) P=0.415

Fisher Exact Test (d) P=0.008 P=0.492
Pituitary Gland: Chromophobe Adenoma

Overall Rates (a) 16/50 (32%) 12/48 (25%) 2/49 (4%)

Adjusted Rates (b) 35.4% 41.8% 100.0%

Terminal Rates (c) 14/43 (33%) 1/11(9%) 0/0

Week of First Observation 74 83 74

Life Table Tests (d) P=0.010 P=0.061 P=0.050

Incidental Tumor Tests (d) P=0.040N P=0.134N P=0.489N

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

Fisher Exact Test (d) P=0.294N P<0.001N
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Pituitary Gland: Adenoma or Chromophobe Adenoma

Overall Rates (a) 16/50 (32%) 13/48 (27%) 2/49 (4%)

Adjusted Rates (b) 35.4% 43.4% 100.0%

Terminal Rates (¢c) 14/43 (33%) 1/11 (9%) 0/0

Week of First Observation 74 83 74

Life Table Tests (d) P=0.007 P=0.040 P=0.050

Incidental Tumor Tests (d) P=0.034N P=0.157N P=0.489N

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

Fisher Exact Test (d) P=0.378N P<0.001N
Pituitary Gland: Chromophobe Carcinoma

Overall Rates (a) 1/50 (2%) 4/48 (8%) 0/49 (0%)

Adjusted Rates (b) 2.3% 20.0% 0.0%

Terminal Rates (c) 1/43 (2%) 1/11 (9%) 0/0

Week of First Observation 104 96

Life Table Tests (d) P=0.024 P=0.021 )

Incidental Tumor Tests (d) P=0.394 P=0.314 )

Cochran-Armitage Trend Test (d) P=0.398N

Fisher Exact Test (d) P=0.168 P=0.505N
Pituitary Gland: Chromophobe Adenoma or Carcinoma

Overall Rates (a) 17/50 (34%) 16/48 (33%) 2/49 (4%)

Adjusted Rates (b) 37.7% 54.0% 100.0%

Terminal Rates (¢) 15/43 (35%) 2/11(18%) 0/0

Week of First Observation 74 83 T4

Life Table Tests (d) P<0.001 P=0.006 P=0.050

Incidental Tumor Tests (d) P=0.083N P=0.280N P=0.489N

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

Fisher Exact Test (d) P=0.657N P<0.00IN
Pituitary Gland: Adenoma, Chromophobe Adenoma, or Chromophobe Carcinoma

Overall Rates (a) 17/50 (34%) 17/48 (35%) 2/49 (4%)

Adjusted Rates (b) 37.7% 55.2% 100.0%

Terminal Rates (c) 15/43 (35%) 2/11 (18%) 0/0

Week of First Observation 74 83 74

Life Table Tests (d) P<0.001 P=0.004 P=0.050

Incidental Tumor Tests (d) P=0.072N P=0.31IN P=0.489N

Cochran-Armitage Trend Test (d) P<0.00iIN

Fisher Exact Test (d) P=0.526 P<0.001N
Adrenal Gland: Cortical Adenoma or Carcinoma

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

Adjusted Rates (b) 7.0% 0.0% 0.0%

Terminal Rates (c) 3/43 (1%) 0/11 (0%) 0/0

Week of First Observation 104

Life Table Tests (d) P=0.436N P=0.436N o

Incidental Tumor Tests (d) P=0.436N P=0.436N )

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

Fisher Exact Test (d) P=0.121N P=0.125N
Thyroid Gland: Follicular Cell Carcinoma

Overall Rates (a) 1/49 (2%) 5/49 (10%) 0/47 (0%)

Adjusted Rates (b) 2.4% 34.7% 0.0%

Terminal Rates (c) 1/42 (2%) 3/10 (30%) 00

Week of First Observation 104 96

Life Table Tests (d) P=0.003 P=0.002 ®

Incidental Tumor Tests (d) P=0.022 P=0.013 ®

Cochran-Armitage Trend Test (d) P=0.415N

Fisher Exact Test (d) P=0.,102 P=0.510N
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Thyroid Gland: Follicular Cell Adenoma or Carcinoma

Overall Rates (a) 1/49 (2%) 5/49 (10%) 1/47 (2%)

Adjusted Rates (b) 2.4% 34.7% 2.9%

Terminal Rates (¢) 1/42 (2%) 3/10(30%) 0/0

Week of First Observation 104 95 67

Life Table Tests (d) P=0.001 P=0.002 P=0.427

Incidental Tumor Tests (d) P=0.027 P=0.013 P=0.944

Cochran-Armitage Trend Test (d) P=0.576

Fisher Exact Test (d) P=0.102 P=0.742
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 3/49 (6%) 4/49 (8%) 1/47 (2%)

Adjusted Rates (b) 7.1% 18.2% 14.3%

Terminal Rates (c) 3/42 (7%) 0/10 (0%) 0/0

Week of First Observation 104 88 80

Life Table Tests (d) P=0.014 P=0.089 P=0.135

Incidental Tumor Tests (d) P=0.639 P=0.640N P=0.748

Cochran-Armitage Trend Test (d) P=0.267TN

Fisher Exact Test (d) P=0.500 P=0.324N
Thyroid Gland: C-Cell Carcinoma

Overall Rates (a) 4/49 (8%) 0/49 (0%) 0/47 (0%)

Adjusted Rates (b) 9.0% 0.0% 0.0%

Terminal Rates (c) 3/42 (7%) 0/10 (0%) 0/0

Week of First Observation 74

Life Table Tests (d) P=0.212N P=0.249N P=0.735N

Incidental Tumor Tests (d) P=0.019N P=0.198N P=0.056N

Cochran-Armitage Trend Test (d) P=0.016N

Fisher Exact Test (d) P=0.059N P=0.064N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 6/49 (12%) 4/49 (8%) 1/47 (2%)

Adjusted Rates (b) 13.7% 18.2% 14.3%

Terminal Rates (c) 5/42 (12%) 0/10 (0%) 0/0

Week of First Observation 74 88 80

Life Table Tests (d) P=0.123 P=0.310 P=0.401

Incidental Tumor Tests (d) P=0.138N P=0.270N P=0.342N

Cochran-Armitage Trend Test (d) P=0.047N

Fisher Exact Test (d) P=0.370N P=0.062N
Mammary Gland: Fibroadenoma

Overall Rates (a) 10/50 (20%) 18/50 (36%) 5/50 (10%)

Adjusted Rates (b) 23.3% 71.6% 100.0%

Terminal Rates (¢c) 10/43 (23%) 6/11 (55%) 0/0

Week of First Observation 104 84 74

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

Incidental Tumor Tests (d) P=0.025 P=0.015 P=0.175

Cochran-Armitage Trend Test (d) P=0.139N

Fisher Exact Test (d) P=0.059 P=0.131N
Mammary Gland: Adenocarcinoma

Overall Rates (a) 1/50 (2%) 4/50 (8%) 0/50 (0%)

Adjusted Rates (b) 2.0% 19.2% 0.0%

Terminal Rates (c) 0/43 (0%) 1/11 (9%) 0/0

Week of First Observation 74 94

Life Table Tests (d) P=0.112 P=0.055 P=0.735N

Incidental Tumor Tests (d) P=0.350N P=0.540 P=0.051N

Cochran-Armitage Trend Test (d) P=0.390N

Fisher Exact Test (d) P=0.181 P=0.500N
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Mammary Gland: Fibroadenoma or Adenocarcinoma

Overall Rates(a) 11/50 (22%) 21/50 (42%) 5/50 (10%)

Adjusted Rates (b) 24.8% 74.9% 100.0%

Terminal Rates (¢) 10/43 (23%) 6/11 (55%) 0/0

Week of First Observation 74 84 74

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

Incidental Tumor Tests (d) P=0.119 P=0.034 P=0.579

Cochran-Armitage Trend Test (d) P=0.101N

Fisher Exact Test (d) P=0.026 P =0.086N
Clitoral Gland: Adenoma or Carcinoma

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

Adjusted Rates (b) 7.0% 0.0% 0.0%

Terminal Rates (¢c) 3/43(7%) 0/11 (0%) 0/0

Week of First Observation 104

Life Table Tests (d) P=0.436N P=0.436N 43

Incidental Tumor Tests (d) P=0.436N P=0.436N )

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test (d) P=0.121N P=0.121N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 8/50 (16%) 11/50 (22%) 2/49 (4%)

Adjusted Rates (b) 18.6% 41.4% 8.9%

Terminal Rates (c) 8/43 (19%) 2/11 (18%) 0/0

Week of First Observation 104 81 71

Life Table Tests (d) P<0.001 P=0.004 P=0.091

Incidental Tumor Tests (d) P=0.539N P=0.376 P=0.835

Cochran-Armitage Trend Test (d) P=0.061N

Fisher Exact Test (d) P=0.306 P=0.049N
Uterus: Endometrial Stromal Polyp or Sarcoma

Overall Rates (a) 8/50 (16%) 12/50 (24%) 2/49 (4%)

Adjusted Rates (b) 18.6% 43.5% 8.9%

Terminal Rates (c) 8/43 (19%) 2/11(18%) 0/0

Week of First Observation 104 81 TL

Life Table Tests (d) P<0.001 P=0.002 P=0.091

Incidental Tumor Tests (d) P=0.547TN P=0.356 P=0.835

Cochran-Armitage Trend Test (d) P=0.065N

Fisher Exact Test (d) P=0.227 P=0.049N

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

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

(¢) Observed tumor incidence at terminal kill

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

(e) No P value is reported because no tumors were observed in the 200 mg/kg and vehicle control groups.

(D) No P value could be determined because all 200 mg/kg animals died before the first tumor was observed in the vehicle control

group.
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE

Vehicle Control 100 mg/kg 200 mg’kg

Lung: Alveolar/Bronchiolar Adenoma

Overall Rates (a) 3/48 (6%) 6/47 (13%) 4/44 (9%)

Adjusted Rates (b) 7.9% 33.5% 63.7%

Terminal Rates (c) 3/38 (8%) 2/8 (25%) 1/2 (50%)

Week of First Observation 103 73 74

Life Table Tests (d) P<0.001 P=0.013 P<0.001

Incidental Tumor Tests (d) P=0.145 P=0.128 P=0.100

Cochran-Armitage Trend Test (d) P=0.377

Fisher Exact Test (d) P=0.232 P=0.451
Lung: Alveolar/Bronchiolar Carcinoma

Overall Rates (a) 3/48 (6%) 4/47 (9%) 5/44 (11%)

Adjusted Rates (b) 7.5% 22.9% 28.0%

Terminal Rates (¢) 2/38 (6%) 1/8 (13%) 0/2 (0%)

Week of First Observation 96 62 54

Life Table Tests (d) P=0.002 P=0.100 P=0.004

Incidental Tumor Tests (d) P=0.466 P=0.481 P=0.671N

Cochran-Armitage Trend Test (d) P=0.247

Fisher Exact Test (d) P=0.488 P=0.309
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (a) 6/48 (13%) 9/47 (19%) 8/44 (18%)

Adjusted Rates (b) 15.2% 41.3% 70.9%

Terminal Rates (¢) 5/38 (13%) 2/8 (25%) 1/2 (50%)

Week of First Observation 96 62 54

Life Table Tests (d) P<0.001 P=0.008 P<0.001

Incidental Tumor Tests (d) P=0.292 P=0.254 P=0.234

Cochran-Armitage Trend Test (d) P=0.272

Fisher Exact Test (d) P=0.272 P=0.320
Hematopoietic System: Malignant Lymphoma, Mixed Type

Overall Rates (a) 5/48 (10%) 2/47 (4%) 3/44(7%)

Adjusted Rates (b) 13.2% 17.6% 53.1%

Terminal Rates (¢) 5/38 (13%) 1/8 (13%) 1/2 (50%)

Week of First Observation 103 94 68

Life Table Tests (d) P=0.023 P=0.432 P=0.055

Incidental Tumor Tests (d) P=0.194 P=0.618 P=0.272

Cochran-Armitage Trend Test (d) P=0.312N

Figher Exact Test (d) P=0.226N P=0407N
Hematopoietic System: Lymphoma, All Malignant

Overall Rates (a) 6/48 (13%) 5/47(11%) 6/44 (14%)

Adjusted Rates (b) 15.1% 27.5% 58.1%

Terminal Rates (¢) 5/38 (13%) 1/8(13%) 1/2 (50%)

Week of First Observation 76 84 68

Life Table Tests (d) P=0.002 P=0.126 P=0.015

Incidental Tumor Tests (d) P=0.452 P=0.634N P=0.609

Cochran-Armitage Trend Test (d) P=0.501

Fisher Exact Test (d) P=0.515N P=0.557
Hematopoietic System: Lymphoma or Leukemia

Overall Rates (a) 6/48 (13%) 6/47(13%) 6/44 (14%)

Adjusted Rates (b) 15.1% 29.3% 58.1%

Terminal Rates (c) 5/38 (13%) 1/8 (13%) 1/2 (50%)

Week of First Observation 76 79 68

Life Table Tests (d) P=0.003 P=0.076 P=0.015

Incidental Tumor Tests (d) P=0.524 P=0.656 P=0.609

Cochran-Armitage Trend Test (d) P=0.498

Figher Exact Test (d) P=0.605 P=0.557
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Circulatory System: Hemangiosarcoma

Overall Rates (a) 1/48 (2%) 1/47 (2%) 3/44 (T%)

Adjusted Rates (b) 2.6% 12.5% 2.5%

Terminal Rates (c) 1/38 (3%) 1/8 (13%) 0/2 (0%)

Week of First Observation 103 103 69

Life Table Tests (d) P=0.009 P=0.387 P =0.050

Incidental Tumor Tests (d) P=0.110 P=0.387 P=0.686

Cochran-Armitage Trend Test (d) P=0.179

Fisher Exact Test (d) P=0.747 P=0.276
Circulatory System: Hemangioma or Hemangiosarcoma

Overall Rates (a) 2/48 (4%) 3/47 (6%) 4/44 (9%)

Adjusted Rates (b) 4.9% 24.7% 17.6%

Terminal Rates (c) 1/38 (3%) 1/8 (13%) 0/2(0%)

Week of First Observation 96 87 69

Life Table Tests (d) P=0.002 P=0.088 P=0.018

Incidental Tumor Tests (d) P=0.335 P=0.622 P=0.663N

Cochran-Armitage Trend Test (d) P=0.228

Fisher Exact Test (d) P=0.490 P=0.298
Liver: Hepatocellular Adenoma

Overall Rates (a) 8/48 (17%) 7/47 (15%) 8/44 (18%)

Adjusted Rates (b) 20.4% 37.3% 5.4%

Terminal Rates (c) 7/38 (18%) 2/8 (25%) 1/2 (50%)

Week of First Observation 99 80 2

Life Table Tests (d) P<0.001 P=0.047 P<0.001

Incidental Tumer Tests (d) P=0.136 P=0.566 P=0.267

Cochran-Armitage Trend Test (d) P=0.482

Fisher Exact Test (d) P=0.518N P=0.532
Liver: Hepatocellular Carcinoma

Overall Rates (a) 3/48 (6%) 6/47 (13%) 7/44 (16%)

Adjusted Rates (b) 7.1% 46.2% 59.5%

Terminal Rates (c) 1/38 (3%) 3/8 (38%) 0/2 (0%)

Week of First Observation 84 90 60

Life Table Tests (d) P<0.001 P=0.008 P<0.001

Incidental Tumor Tests (d) P=0.075 P=0.251 P=0.681

Cochran-Armitage Trend Test (d) P=0.099

Fisher Exact Test (d) P=0.232 P=0.125
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 11/48 (23%) 12/47 (26%) 13/44 (30%)

Adjusted Rates (b) 26.5% 71.3% 88.3%

Terminal Rates (¢) 8/38 (21%) 5/8 (63%) 1/2 (50%)

Week of First Observation 84 80 60

Life Table Tests (d) P<0.001 P=0.002 P<0.001

Incidental Tumor Tests (d) P=0.039 P=0.309 P=0.342

Cochran-Armitage Trend Test (d) P=0.273

Fisher Exact Test (d) P=0.477 P=0.313
Forestomach: Squamous Cell Papilloma

Overall Rates (a) 1/48 (2%) 3/47 (6%) 8/44 (18%)

Adjusted Rates (b) 2.6% 19.6% 25.8%

Terminal Rates (c) 1/38 (3%) 1/8 (13%) 0/2 (0%)

Week of First Observation 103 78 54

Life Table Tests (d) P<0.001 P=0.054 P=0.001

Incidental Tumor Tests (d) P=0.102 P=0.201 P=0.388

Cochran-Armitage Trend Test (d) P=0.005

Fisher Exact Test (d) P=0.301 P=0.011
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Forestomach: Squamous Cell Carcinoma

Overall Rates (a) 0/48 (0%) 42/47 (89%) 35/44 (90%)

Adjusted Rates (b) 0.0% 95.3% 100.0%

Terminal Rates (c) 0/38 (0%) 6/8 (75%) 2/2 (100%)

Week of First Observation 50 53

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Forestomach: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 1/48 (2%) 43/47 (91%) 41/44 (93%)

Adjusted Rates (b) 2.6% 97.7% 100.0%

Terminal Rates (c) 1/38 (3%) 7/8 (88%) 2/2 (100%)

Week of First Observation 103 50 53

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Preputial Gland: Squamous Cell Carcinoma

Overall Rates (a) 1/48 (2%) 3/47 (6%) 16/44 (36%)

Adjusted Rates (b) 2.6% 21.4% 82.5%

Terminal Rates (c) 1/38 (3%) 1/8 (13%) 1/2 (50%)

Week of First Observation 103 81 64

Life Table Tests (d) P<0.001 P=0.044 P<0.001

Incidental Tumor Tests (d) P<0.001 P=0.254 P=0.012

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P=0.301 P<0.001
Harderian Gland: Papillary Adenoma

Overall Rates(a) 2/48 (4%) 3/47 (6%) 3/44 (T%)

Adjusted Rates (b) 5.3% 23.3% 61.5%

Terminal Rates (c) 2/38 (5%) 1/8 (13%) 1/2 (50%)

Week of First Observation 103 93 83

Life Table Tests (d) P<0.001 P=0.060 P=0.001

Incidental Tumor Tests (d) P=0.023 P=0.292 P=0.084

Cochran-Armitage Trend Test (d) P=0.372

Fisher Exact Test (d) P=0.490 P=0.458

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

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

(c) Observed tumor incidence at terminal kill

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

Vehicle Control 100 mg/kg 200 mg/kg

Lung: Alveolar/Bronchiolar Adenoma

Overall Rates(a) 2/50 (4%) 1/46 (2%) 6/43 (14%)

Adjusted Rates (b) 4.9% 4.2% 46.3%

Terminal Rates (¢) 2/41 (56%) 0/6 (0%) 1/3 (33%)

Week of First Observation 103 86 59

Life Table Tests (d) P<0.001 P=0.556 P=0.001

Incidental Tumor Tests (d) P=0.034 P=0.754N P=0.165

Cochran-Armitage Trend Test (d) P=0.048

Fisher Exact Test (d) P=0.532N P=0.091
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates(a) 3/50 (6%) 1/46 (2%) 7/43 (16%)

Adjusted Rates (b) 7.0% 4.2% 73.2%

Terminal Rates (¢) 2/41 (5%) 0/6 (0%) 2/3 (67%)

Week of First Observation 93 86 59

Life Table Tests (d) P<0.001 P=0.657 P<0.001

Incidental Tumor Tests (d) P=0.027 P=0.385N P=0.126

Cochran-Armitage Trend Test (d) P=0.059

Fisher Exact Test (d) P=0.34IN P=0.104
Hematopoietic System: Malignant Lymphoma, Lymphocytic Type

Overall Rates (a) 3/50 (6%) 0/47 (0%) 4/43 (9%)

Adjusted Rates (b) 6.8% 0.0% 46.9%

Terminal Rates (c) 2/41 (5%) 0/6 (0%) 1/3(33%)

Week of First Observation 1 40

Life Table Tests (d) P=0.015 P=0.400N P=0.019

Incidental Tumor Tests (d) P=0.129 P=0.097TN P=0.331

Cochran-Armitage Trend Test (d) P=0.343

Figher Exact Test (d) P=0.133N P=0415
Hematopoietic System: Malignant Lymphoma, Mixed Type

Overall Rates (a) 6/50(12%) 1/47 (2%) 5/43 (12%)

Adjusted Rates (b) 14.6% 16.7% 28.1%

Terminal Rates (¢) 6/41 (15%) 1/6 (17%) 0/3 (0%)

Week of First Observation 103 103 66

Life Table Tests (d) P=0.008 P=0.684 P=0.013

Incidental Tumor Tests (d) P=0.149 P=0.684 P=0.500

Cochran-Armitage Trend Test (d) P=0.515N

Fisher Exact Test (d) P=0.066N P=0.607TN
Hematopoietic System: Lymphoma, All Malignant

Overall Rates (a) 10/50 (20%) 2/47 (4%) 10/43 (23%)

Adjusted Rates (b) 23.5% 18.6% 64.0%

Terminal Rates (¢c) 9/41 (22%) 1/6 (17%) 1/3 (33%)

Week of First Observation 7 48 40

Life Table Tests (d) P<0.001 P=0.613N P<0.001

Incidental Tumor Tests (d) P=0.034 P=0.315N P=0.230

Cochran-Armitage Trend Test (d) P=0.432

Fisher Exact Test (d) P=0.018N P=0.448
Liver: Hepatocellular Adenoma

Overall Rates (a) 4/50 (8%) 4/47 (9%) 4/43 (9%)

Adjusted Rates (b) 9.8% 31.5% 1.7%

Terminal Rates (¢) 4/41 (10%) 2/6 (33%) 0/3 (0%)

Week of First Observation 103 73 83

Life Table Tests (d) P=0.004 P=0.030 P=0.008

Incidental Tumor Tests (d) P=0.171 P=0.141 P=0.466

Cochran-Armitage Trend Test (d) P=0.485

Fisher Exact Test (d) P=0.607 P=0.555
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Forestomach: Squamous Cell Papilloma

Overall Rates (a) 0/50 (0%) 1/47 (2%) 3/43 (1%)

Adjusted Rates (b) 0.0% 5.0% 36.7%

Terminal Rates (c) 0/41 (0%) 0/6 (0%) 1/3 (33%)

Week of First Observation 90 55

Life Table Tests (d) P=0.006 P=0.338 P=0.019

Incidental Tumor Tests (d) P=0.048 P=0.826 P=0.090

Cochran-Armitage Trend Test (d) P=0.046

Fisher Exact Test (d) P=0.485 P=0.095
Forestomach: Squamous Cell Carcinoma

Overall Rates (a) 0/50 (0%) 40/47 (85%) 36/43 (84%)

Adjusted Rates (b) 0.0% 97.5% 97.0%

Terminal Rates (c) 0/41 (0%) 5/6 (83%) 2/3 (67%)

Week of First Observation 35 54

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Forestomach: Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 0/50 (0%) 40/47 (85%) 38/43 (88%)

Adjusted Rates (b) 0.0% 97.5% 100.0%

Terminal Rates (c) 0/41 (0%) 5/6 (83%) 3/3 (100%)

Week of First Observation 35 54

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Forestomach: Carcinoma, Squamous Cell Carcinoma, or Adenosquamous Carcinoma

Overall Rates(a) 0/50 (0%) 41/47 (87%) 37/43 (86%)

Adjusted Rates (b) 0.0% 97.6% 97.2%

Terminal Rates (¢) 0/41 (0%) 5/6 (83%) 2/3 (67%)

Week of First Observation 35 54

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

Incidental Tumor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Forestomach: Carcinoma, Adenosquamous Carcinoma, or Squamous Cell Papilloma or Carcinoma

Overall Rates (a) 0/50 (0%) 41/47 (87%) 39/43 (91%)

Adjusted Rates (b) 0.0% 97.6% 100.0%

Terminal Rates (c) 0/41 (0%) 5/6 (83%) 3/3 (100%)

Week of First Observation 35 54

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

Incidental Tumeor Tests (d) P<0.001 P<0.001 P<0.001

Cochran-Armitage Trend Test (d) P<0.001

Fisher Exact Test (d) P<0.001 P<0.001
Pituitary Gland: Chromophobe Adenoma

Overall Rates(a) 15/49 (31%) 2/46 (4%) 0/42 (0%)

Adjusted Rates (b) 37.5% 9.9% 0.0%

Terminal Rates (c) 15/40 (38%) 0/5 (0%) 0/3 (0%)

Week of First Observation 103 59

Life Table Tests (d) P=0.133N P=0.551N P=0.249N

Incidental Tumor Tests (d) P=0.040N P=0.259N P=0.249N

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

Fisher Exact Test (d) P<0.001N P<0.001N
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHYLVINYL CHLORIDE (Continued)

Vehicle Control 100 mg/kg 200 mg/kg

Harderian Gland: Papillary Adenoma

Overall Rates (a) 0/50 (0%) 3/47 (6%) 5/43 (12%)

Adjusted Rates (b) 0.0% 27.6% 49.4%

Terminal Rates (c) 0/41 (0%) 1/6 (17%) 1/3(33%)

Week of First Observation 80 82

Life Table Tests (d) P<0.001 P=0.005 P<0.001

Incidental Tumor Tests (d) P=0.009 P=0.097 P=0.055

Cochran-Armitage Trend Test (d) P=0.014

Fisher Exact Test (d) P=0.110 P=0.019

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

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

(c) Observed tumor incidence at terminal kill

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

HISTORICAL INCIDENCES OF TUMORS IN F344/N RATS
AND B6C3F; MICE ADMINISTERED CORN OIL

BY GAVAGE
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TABLE F1. HISTORICAL INCIDENCE OF NASAL CAVITY TUMORS IN F344/N RATS ADMINISTERED
CORN OIL BY GAVAGE (a)

No. of Animals
Examined No. of Tumors Site Diagnosis

Incidence at Litton Bionetics, Inc.
No nasal cavity tumors observed in 350 male or 350 female vehicle control animals.

Overall Historical Incidence

Male
1,100 1 Nares Squamous cell papilloma
1 Nose, NOS Squamous cell carcinoma
TOTAL 2(0.2%)
Female
1,100 0

(a) Data as of August 3, 1984, for studies of at least 104 weeks. The greatest observed incidence of nasal cavity tumors in any
male vehicle control group was 2/50 in the chlorodibromomethane study.
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TABLE F2. HISTORICAL INCIDENCE OF ESOPHAGEAL AND ORAL CAVITY TUMORS IN F344/N RATS
ADMINISTERED CORN OIL BY GAVAGE (a)

No. of Animals
Esophagus Examined No, of Tumors Diagnosis

Historical Incidence at Litton Bionetics, Inc.
No esophageal tumors have been observed in 350 male and 350 female vehicle control animals.

Overall Historical Incidence

Male
1,037 1 Squamous cell carcinoma
TOTAL 1(0.1%)
Female
1,036 0
No. of Animals
Oral Cavity Examined No. of Tumors Site Diagnosis

Historical Incidence at Litton Bionetics, Inc.

No oral cavity tumors have been observed in 350 male or 350 female vehicle controls.

Male
1,100 1 Soft palate Squamous cell papilloma
1 Tongue Squamous cell papilloma
TOTAL 2(0.2%)
Female
1,100 1 Soft palate Squamous cell papilloma
1 Tongue Squamous cell papilloma
1 Dorsum of tongue  Squamous cell papilloma
TOTAL 3(0.3%)

(a) Data as of August 3, 1984, for studies of at least 104 weeks. No male vehicle control group had more than one oral cavity or
esophageal tumor. The greatest observed incidence in any female vehicle control group was 2/50.
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TABLE F3, HISTORICAL INCIDENCE OF STOMACH TUMORS IN F344/N RATS ADMINISTERED CORN

OIL BY GAVAGE (a)

No. of Animals

Examined No. of Tumors Site Diagnosis
Incidence at Litton Bionetics, Inc.
Male
No stomach tumors have been observed in 350 male vehicle control animals.
Female
349 (b1 Stomach, NOS Squamous cell papilloma
Overall Historical Incidence
Male
1,091 3 Forestomach Squamous cell papilloma
1 Cardiac stomach Squamous cell papilloma
TOTAL 4(0.4%)
Female
1,096 2 Stomach, NOS Squamous cell papilloma
1 Gastric mucosa Squamous cell papilloma
1 Forestomach Squamous cell papilloma
TOTAL 4(0.4%)

(a) Data as of August 3, 1984, for studies of at least 104 weeks. No more than one tumor was observed in any vehicle control

group.
(b) Observed in the 2,4-toluene diisocyanate study (NTP TR 251)
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TABLE F4. HISTORICAL INCIDENCE OF MAMMARY GLAND TUMORS IN FEMALFE F344/N RATS
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence_in Vehicle Controls
Study All Benign (b) All Malignant (¢)

Historical Incidence at Litton Bionetics, Inc.

Diallylphthalate 12/50 1/50
Dimethyl morpholinophosphoramidate 11/50 0/50
Tris(2-ethylhexyl)phosphate 11/50 1/50
Dimethyl hydrogen phosphite 9/50 0/50
3-Chloro-2-methylpropene 19/50 2/50
4-Vinylcyclohexene 7/50 0/50
2,4-Toluene diisocyanate 17/50 0/50
TOTAL 86/350 (24.6%) 4/350(1.1%)
SD(d) 8.54% 1.57%
Range (e)
High 19/50 2/50
Low 7/50 0/50

Overall Historical Incidence

TOTAL 280/1,100 (25.5%) 17/1,100(1.5%)

SD(d 8.08% 1.50%
Range (e)

High 19/50 2/50

Low /50 0/50

(a) Data as of August 3, 1984, for studies of at least 104 weeks

(b) Includes diagnoses of fibroadenoma, adenoma, papillary adenoma, cystadenoma, and papillary cystadenoma
(c) Includes diagnoses of adenocarcinoma and papillary cystadenocarcinoma

(d) Standard deviation

(e) Range and SD are reported for groups of 35 or more animals.
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TABLE F5. HISTORICAL INCIDENCE OF THYROID GLAND FOLLICULAR CELL TUMORS IN FEMALE
F344/N RATS ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls
Study Adenoma (b) Carcinoma Adenoma or Carcinoma

Historical Incidence at Litton Bionetics, Inc.

Diallylphthalate 0/48 0/48 0/48
Dimethyl morpholinophosphoramidate 0/50 0/50 0/50
Tris(2-ethylhexylphosphate 1/46 1/46 2/46
Dimethyl hydrogen phosphite 1/49 0/49 1/49
3-Chloro-2-methylpropene 0/50 1/50 1/50
4-Vinylcyclohexene 0/49 0/49 0/49
2,4-Toluene diisocyanate 0/50 1/50 1/50
TOTAL 2/342 (0.6%) 3/342 (0.9%) 5/342(1.5%)
SD (¢ 1.03% 1.10% 1.62%
Range (d)
High 1/46 1/46 2/46
Low 0/50 0/50 0/50

Overall Historical Incidence

TOTAL 10/1,076 (0.9%) 5/1,076 (0.5%) 15/1,076 (1.4%)

SD(¢) 1.65% 0.88% 1.74%
Range (d)

High 3/48 1/46 3/48

Low 0/50 0/50 0/50

(a) Data as of August 3, 1984, for studies of at least 104 weeks

(b) Includes cystadenoma and papillary cystadenoma of the thyroid gland follicle and thyroid gland follicular cell adenoma and
papillary adenoma

(c) Standard deviation

(d) Range and SD are presented for groups of 35 or more animals.
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TABLE F6. HISTORICAL INCIDENCE OF STOMACH TUMORS IN B6C3F, MICE ADMINISTERED CORN

OIL BY GAVAGE (a)

No. of Animals

Examined No. of Tumors Diagnosis
Incidence at Litton Bionetics, Inc.
Male
Dimethyl hydrogen phosphite 50 1 Squamous cell carcinoma
2,4-Toluene diisocyanate 48 1 Papilloma, NOS
Diallylphthalate 49 0
Dimethyl morpholinophaosphoramidate 50 0
Tris(2-ethylhexyl)phosphate 50 1 Squamous cell papilloma
3-Chloro-2-methylpropene 49 2 Squamous cell papilloma
4-Vinylcyclohexene 47 2 Squamous cell papilloma
TOTAL 343 7(2.0%)
Female
No stomach tumors have been observed in 343 vehicle control animals.
Overall Historical Incidence
Male
1,070 1 Papilloma, NOS
8 Squamous cell papilloma
5 Squamous cell carcinoma
TOTAL (b)14 (1.3%)
Female
1,073 3 Squamous cell papilloma
1 Adenoma, NOS
1 Adenomatous polyp
TOTAL (c)5(0.5%)

(a) Data as of August 3, 1984, for studies of at least 104 weeks
(b) Greatest incidence observed in any vehicle control group: 2/46
(c) Greatest incidence observed in any vehicle control group: 2/50
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TABLE F7. HISTORICAL INCIDENCE OF PREPUTIAL GLAND TUMORS IN MALE B6C3F, MICE
ADMINISTERED CORN OIL BY GAVAGE (a)

No. of Animals
Examined No. of Tumors Diagnosis

Incidence at Litton Bionetics, Inc.
No preputial gland tumors have been observed in 350 male vehicle control animals.

Overall Historical Incidence

1,097 1(0.1%) Adenoma, NOS

(a) Data as of August 3, 1984, for studies of at least 104 weeks

TABLE F8. HISTORICAL INCIDENCE OF ALVEOLAR/BRONCHIOLAR TUMORS IN FEMALE B6C3F,
MICE ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls

Study Adenoma Carcinoma Adenoma or Carcinoma

Historical Incidence at Litton Bionetics, Inc.

Dimethyl hydrogen phosphite 2/50 2/50 4/50
2,4-Toluene diisocyanate 0/49 0/49 0/49
Diallylphthalate 1/50 0/50 1/50
Dimethy! morpholinophosphoramidate 2/50 2/50 4/50
Tris(2-ethylhexyl)phosphate 2/48 0/48 2/48
3-Chloro-2-methylpropene 3/50 0/50 3/50
4-Vinylcyclohexene 5/50 1/50 6/50
TOTAL 15/347 (4.3%) 5/347(1.4%) 20/347 (5.8%)
SD (b) 3.15% 1.90% 4.06%
Range (¢)
High 5/50 2/50 6/50
Low 0/49 0/50 0/49

Overall Historical Incidence

TOTAL 45/1,087 (4.1%) 12/1,087 (1.1%) 57/1,087 (5.2%)

SD (b) 2.88% 1.60% 3.47%
Range (¢)

High 5/50 2/50 6/50

Low 0/50 0/50 0/49

(a) Data as of August 3, 1984, for studies of at least 104 weeks
(b) Standard deviation
(c) Range and SD are presented for groups of 35 or more animals.
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TABLE F9. HISTORICAL INCIDENCE OF HARDERIAN GLAND TUMORS IN FEMALE B6C3F; MICE
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls

Study Adenoma

Adenoma or Carcinoma

Historical Incidence at Litton Bionetics, Inc.

Dimethyl hydrogen phosphite 0/50
2,4-Toluene diisocyanate 1/50
Diallylphthalate 2/50
Dimethyl morpholinophosphoramidate 0/50
Tris(2-ethylhexylphosphate 0/49
3-Chloro-2-methylipropene 1/50
4-Vinylcyclohexene 0/50
TOTAL (b) 4/349 (1.1%)
SD (¢) 1.57%
Range (d)
High 2/50
Low 0/50

Overall Historical Incidence

TOTAL (e) 20/1,096 (1.8%)

SD (¢) 2.38%
Range (d)

High 5/50

Low 0/50

0/50
1/50
2/50
0/50
0/49
1/50
0/50

4/349(1.1%)
1.57%

2/50
0/50

21/1,096 (1.9%)
2.51%

5/50
0/50

(a) Data as of August 3, 1984, for studies of at least 104 weeks

(b) Includes one papillary adenoma

(c) Standard deviation

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

(e) Includes one papillary adenoma and one papillary cystadenoma
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APPENDIX G

GENETIC TOXICOLOGY OF DIMETHYLVINYL CHLORIDE
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TABLE Gi. MUTAGENICITY OF DIMETHYLVINYL CHLORIDE IN SALMONELLA TYPHIMURIUM

Revertants/plate (a,b)

Strain Dose -89 + 89 (rat) +S9 (hamster)
(ng/plate)

TA100 0 150 + 10.3 189 £ 3.0 183 + 28
33 133 £ 23 -

100 121 + 94 192 *+ 136 186 * 0.7

333 115 £ 11.3 180 + 8.3 152 + 129

1,000 142 £ 45 195 £+ 3.5 155 + 12,0

3,333 187 + 55 180 + 20 156 £ 7.8

10,000 ——- 190 + 1.2 172 £ 4.0

TA1535 0 11+ 21 12 £+ 2.0 13+ 19

100 12+ 1.0 133+ 12 13 + 3.2

333 12+ 3.0 9+ 23 11 £ 03

1,000 200+ 1.2 11 £ 3.1 15+ 12

3,333 21+ 29 11+ 09 14 = 12

10,000 5§+ 4.7 13+ 28 15+ 1.0

TA1537 0 7T+ 09 15 £+ 03 6% 15

100 6t 18 12 + 18 8 + 22

333 9%+ 12 10 £ 03 9 32

1,000 11 09 7+ 18 11+ 32

3,333 10+ 03 8+ 13 8+ 12

10,000 9% 19 10t 15 14 + 09

TA98 0 19 03 29 + 2.1 20 £ 07

100 16 £ 0.3 26 + 1.2 21 £ 44

333 17+ 12 23 15 28 + 26

1,000 14 + 06 27+ 15 22 + 44

3,333 21 £ 25 29 + 29 26 + 23

10,000 19+ 52 29 + 2.7 20 + 3.6

(a) The S9 fractions were prepared from the livers of Aroclor 1254-induced male Sprague-Dawley rats and male Syrian
hamsters. Cells and study compound or solvent (water) were incubated for 20 minutes at 37° C in the presence of either S9 or
buffer. After the addition of soft agar, the contents of each tube were poured onto minimal medium, and the plates were
incubated at 37° C for 48 hours (Haworth et al., 1983). The experiment was performed twice, each in triplicate; because the
results were similar, data from only one experiment are shown,

(b) Revertants are presented as mean * standard error.
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TABLE G2. MUTAGENICITY OF DIMETHYLVINYL CHLORIDE IN L5178Y/TK*'~ MOUSE LYMPHOMA
CELLS IN THE ABSENCE OF 89 (a)

Total Cloning Relative Mutation Frequency
Compound Dose Mutant Clones Efficiency Total Growth (mutants/108
(pg/ml) (percent) (percent) clonable cells)
Absolute ethanol (1%)
43 90.7 81 16
56 116.2 101 16
70 94.3 120 25
69 102.0 97 23
Methyl methanesulfonate
5 437 82.7 61.2 176
450 89.7 66.3 167
480 79.5 75.0 201
Dimethylvinyl chloride
0.1 55 84.8 68.6 22
41 85.0 80.5 16
68 92.0 74.1 25
0.2 76 71.0 61.5 36
64 85.8 64.0 25
48 66.5 37.9 24
0.4 131 75.7 28.9 58
192 7.7 329 82
185 108.8 11.3 57
0.6 396 54.5 71 242
417 79.8 9.9 174
373 106.5 142 117

(a) Experiments were performed twice, and all doses were tested in triplicate, except the solvent control (100% ethanol) which
was tested in quadruplicate. Because the results were similar, data from only one experiment are shown. The protocol was
basically that of Clive et al. (1979). Cells (6 X 105/ml) were treated for 4 hours at 37° C in medium, washed, resuspended in
medium, and incubated for 48 hours at 37° C. After expression, 3 X 108 cells were plated in medium supplemented with
triflucrothymidine for selection of cells that were mutant at the thymidine kinase (TK) locus, and 600 cells were plated in
nonselective medium to determine the percentage of viable cells.
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TABLE G3. INDUCTION OF SISTER-CHROMATID EXCHANGES IN CHINESE HAMSTER OVARY CELLS
BY DIMETHYLVINYL CHLORIDE (a)

-89 (b) +89 (e)
Dose SCE/Cell (d) Dose SCE/Cell (d)
(ng/ml) (png/ml)
DMSO DMSO
(10 pb) 6.98 (10 pb 8.78
Dimethylvinyl chloride
100 9.60 250 8.14
250 11.40 500 9.34
500 14.20 750 11.88
Mitomycin C Cyclophosphamide
0.05 20.10 1.5 30.66
2.0 37.36

(a) SCE = sister chromatid exchange

(b) In the absence of S9, Chinese hamster ovary cells were incubated with study compound or solvent at 37° C; 2 hours after
initiation of treatment, 10 pM BrdU was added, and incubation was continued for an additional 22-24 hours. Cells were
washed, fresh medium containing BrdU (10 uM) and colcemid (0.1 pg/ml) was added, and incubation was continued for 2-3
hours (Galloway et al., 1985).

(c) In the presence of S9, Chinese hamster ovary cells were incubated with study compound or solvent for 2 hours at 37°C. Then
cells were washed, and medium containing 10 pM BrdU was added. Cells were incubated for a further 26 hours, with colcemid
(0.1 pg/ml) present for the final 2-3 hours. S9 was from the livers of Aroclor 1254-induced male Sprague-Dawley rats (Galloway
etal., 1985).

(d) Cells were collected by mitotic shake-off, treated for 3 minutes with potassium chloride (75 mM), washed twice with fixative,
and dropped onto slides and air-dried (Galloway et al., 1985).

TABLE G4. INDUCTION OF CHROMOSOMAL ABERRATIONS IN CHINESE HAMSTER OVARY CELLS
BY DIMETHYLVINYL CHLORIDE (a)

-89 (b) +89 (¢)
Dose Abs/100 Cells Dose Abs/100 Cells
(pg/ml) (percent cells w/abs) (pg/ml) (percent cells w/abs)
DMSO DMSO
a0ub 1) (10 ub) 0(0)
Dimethylvinyl chloride Dimethylvinyl chloride
50 00 50 0(0)

100 1) 160 0(0)

250 0(0) 500 1

500 2(2) 1,600 1(I)
Mitomycin C Cyclophosphamide

0.25 21 (20) 50 34 (25)

(a) Abs = aberrations

(b) In the absence of S9, Chinese hamster ovary cells were incubated with study compound or solvent for 8-10 hours at 37° C.
Cells were then washed, and fresh medium containing colcemid (0.1 pg/ml) was added. After a further 2-3 hours of incubation,
cells were harvested by mitotic shake-off, fixed, and stained in 6% Giemsa (Galloway et al., 1985).

(c) In the presence of S9, cells were incubated with study compound or solvent for 2 hours at 37° C. Cells were then washed,
fresh medium was added, and incubation was continued for 8-10 hours. Colcemid (0.1 pg/ml) was added for the last 2-3 hours of
incubation; then cells were harvested by mitotic shake-off, fixed, and stained in 6% Giemsa. S9 was from the livers of Aroclor
1254-induced male Sprague-Dawley rats (Galloway etal., 1985).
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TABLE G5. INDUCTION OF SEX-LINKED RECESSIVE LETHAL MUTATIONS IN DROSOPHILA BY
DIMETHYLVINYL CHLORIDE

Route of Dose No. of Lethals/No. of X Chromosomes Tested (a)
Exposure {(ppm) Mating 1 Mating 2 Mating 3 Total (percent)
Feeding 0 372,922 6/2,916 5/2,570 14/8,408 (0.17)
12,750 173,128 16/2,927 10/2,249 33/8,304 (0.40)

() The sex-linked recessive lethal assay was performed essentially as described by Abrahamson and Lewis (1971). Exposure by
feeding was done by allowing 24-hour-old Canton-S males to feed for 3 days on a solution of the study chemical dissolved in 5%
sucrose. Exposed males were mated to three Basc females for 3 days and given fresh females at 2-day intervals to produce three
broods of 3, 2, and 2 days, after which the parents were discarded. F, heterozygous females were crossed to their siblings and
placed in individual vials. F) daughters from the same parental males were kept together to identify clusters. After 17 days,
presumptive lethal mutations were identified as vials containing no wild-type males; these were retested. The treated group
was found to be significantly different from the controls at the 1% level (Margolin et al., 1983).

TABLE G6. INDUCTION OF RECIPROCAL TRANSLOCATIONS IN DROSOPHILA BY DIMETHYLVINYL
CHLORIDE (a)

Storages Total Total No. Percent
Route of Dose (Translocations/Tests) No. of of Trans- Trans-
Exposure (ppm) 1 2 3 4 5 6 Tests locations locations
Feeding 12,750 8/873 6/821 8/698 3/253 1/30 0/0 2,675 26 0.9720
Historical
control 0 0/6,187 0/6,085 0/6,635 1/6,381 0/4,738 0/250 30,276 1 0.0033

(a) The reciprocal translocation assay was performed essentially as described by Abrahamson and Lewis (1971). Males were fed
for 3 days; then each male was mated to a harem of bw;st;pP females for 3 days. Females were subsequently discarded, and each
male was transferred to a fresh harem for 4 days. This mating regimen allowed sampling of the spermatid population, the most
sensitive stage of germ cell maturation, as indicated by the sex-linked recessive lethal mutation data (Table G5). Males were
then discarded. The females were transferred to fresh medium every 3-4 days to produce a total of five cultures, and then they
were discarded. In this manner, successive cultures sample sperm were stored for increasing lengths of time. Individual F,
males were backcrossed to bw;st;pp females, and the F, were screened for pseudolinkage. This procedure allows the recovery of
translocations involving the Y, second, or third chromosomes in any combination. Presumptive translocations were retested.
The treated group was found to be significantly different from the controls at the 1% level (Kastenbaum and Bowman, 1970).
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APPENDIX H

CHEMICAL CHARACTERIZATION OF

DIMETHYLVINYL CHLORIDE
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APPENDIX H. CHEMICAL CHARACTERIZATION

I. Identity and Purity Determinations of Dimethylvinyl Chloride Performed by the

Analytical Chemistry Laboratory

A. Lotno. 062537

1.

2.

Physical properties

a. Boiling point:

b. Index of refraction:

c. Density:

d. Appearance:

Spectral data

a. Infrared
Instrument:

Cell:

Results:

b. Ultraviolet/visible
Instrument:
Solvent:

Results:

Dimethylvinyl Chloride, NTP TR 316

Determined

62° + 1(8)°C at 729

torr (visual, micro
boiling point) 72.5°-75°C
(Dupont 900 DTA)

n20: 1.4212 + 0.004(5)

a245: 0.9188 + 0.0007(8)

Clear, pale orange liquid

Beckman IR-12

0.054 cm liquid cell with
sodium chloride windows

See Figure 5

Cary 118
Hexane (1%)

No absorbance between
800 and 350 nm. No
maximum between 350
and 212 nm but a gradual
increase in absorbance and

slight inflections toward the

solvent cutoff at 212 nm.

178

Literature Values

68.1°C
{(Merck, 1976)

n20: 1.4221
D(Merck, 1976)

d20: 0.9186 g/ml
4 (Merck, 1976)

No literature reference
found. Spectrum
consistent with
commercial spectrum
from manufacturer
(Aldrich, 1975) and
with structure.

No literature reference
found.
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FIGURE 5. INFRARED ABSORPTION SPECTRUM OF DIMETHYLVINYL CHLORIDE (LOT NO. 062537
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APPENDIX H. CHEMICAL CHARACTERIZATION

Determined

c. Nuclear magnetic resonance

Instrument:

Solvent:

Assignments:

Chemical shift (8):

Coupling constants:

Integration ratios:

Varian HA-100

Neat, tetramethylsilane
added

See Figure 6

1.67 ppm
1.70 ppm
5.63 ppm
1.17 ppm
1.52 ppm
1.57 ppm
3.46 ppm
3.56 ppm
3.85 ppm

aBan

ER o Qe T

Literature Values

No literature spectrum
found. Sample
spectrum consistent
with spectrum from
manufacturer
(Aldrich, 1974) and
with structure.

(Peaks d through i are impurities. Peak i is consistent in chemical
shift with one of the resonant frequencies for 3-chloro-2-
methylpropene, but this tentative assignment was not confirmed.)

dac = 1.5 Hz

dpe = 1.5 Hz
Jd=3Hz

a+b 5.97

¢ 1.03

d 0.15

e+ f 0.24

g+h+i 0.02

3. Water analysis (Karl Fischer): 0.029% * 0.002(8)%
4. Titration for acidic components: 210 + 10(5) ppm (assumed to be hydrochloric acid)

5. Elemental analysis

Element C H C1

Theory 53.06 7.79 39.15

Determined 52.83 7.84 38.95
53.05 7.98 39.13

Dimethylvinyl Chloride, NTP TR 316
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APPENDIX H. CHEMICAL CHARACTERIZATION

6. Gaschromatography

Instrument: Tracor MT 220

Detector: Flame ionization

Inlet temperature: 200°C

Detector temperature: 270°C

Sample injected: 6 pl neat, diluted to 1% and 0.5% in o-dichlorobenzene to quantitate
the major peak and check for overloading

System 1

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 Supelcoport, 1.8 X 4 mm ID,

glass
Oven temperature program: 50° C for 5 min, then to 170° C at 10° C/min

Results: A major peak and 36 impurities were observed. The six largest impurities
had areas of 1%, 0.9%, 0.9%, 0.3%, 0.1%, and 0.1% that of the major peak. The areas
of the other 30 impurities totaled <0.5% of the major peak area.

Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 0.6 03 0.10
2 1.2 05 0.10
3 1.5 0.6 0.30
4 1.8 0.8 1.00
5 24 1.0 100
6 4.7 1.9 0.01
7 4.9 2.0 0.02
8 5.3 2.2 0.02
9 5.9 2.5 0.03
10 6.6 2.7 0.90
11 7.6 3.1 < 0.01
12 8.5 35 < 0.01
13 8.7 3.6 0.04
14 9.3 3.9 < 0.01
15 9.5 4.0 <0.01
16 9.8 4.1 <0.01
17 10.0 4.2 0.90
18 10.3 4.3 0.01
19 10.6 44 0.01
20 11.0 4.5 0.01
21 11.2 4.6 <0.01
22 11.8 4.9 0.04
23 12.3 5.1 0.04
24 12,5 5.2 <0.01
25 12.9 5.3 0.01
26 134 5.5 0.01
27 13.6 5.6 0.03
28 14.1 5.8 < 0.01
29 14.3 5.9 0.01
30 14.9 6.2 <0.01
31 15.0 6.2 0.01
32 153 6.3 0.01
33 15.5 6.4 < 0.01
34 15.7 6.5 < 0.01
35 16.2 6.7 < 0.01
36 16.3 6.8 0.05
37 16.8 7.0 <0.01
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System 2

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb W( AW), 1.8 m X 4 mm,

ID
Oven temperature program: 50° C for 5 min, then 50° to 200° C at 10° C/min

Results: A major peak and 34 impurities were observed. The areas of six of these
impurities are 0.8%, 0.6%, 0.5%, 0.2%, 0.1%, and 0.1% that of the major peak. The
areas of the other 28 impurities total less than 0.3% of the major peak area.

Under these conditions 3-chloro-2-methylpropene had a retention time of 1.6
minutes. It is possible that peak no. 4 is 3-chloro-2-methylpropene, but this was not

confirmed.
Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)

1 0.3 0.3 0.10
2 0.5 0.5 0.80

3 1.1 1.0 100
4 1.5 1.4 0.20
5 2.8 2.5 0.01
6 34 31 0.60
7 4.4 4.0 0.60
5 63 78) 0.10
10 9.3 84 < 0.01
11 9.6 8.7 < 0.01
12 9.8 8.8 0.02
13 10.2 9.2 < (.01
14 10.5 9.4 0.04
15 10.6 9.6 <0.01
16 110 9.9 <0.01
17 11.3 10. < 0.01
18 115 104 <0.01
19 119 10.7 0.01
20 12.1 10.9 < 0.01
21 124 11.1 0.01
22 12.6 113 0.04
23 13.0 11.7 0.01
24 134 12.0 < 0.01
25 13.6 12.2 < 0.01
26 13.8 12.5 0.08
27 14.1 12.7 <0.01
28 143 12.8 < 0.01
29 14.6 13.1 0.01
30 149 13.6 <0.01
31 15.1 13.6 < 0.01
32 153 13.8 <0.01
33 155 14.0 <0.01
34 167 14.1 <0.01
35 16.1 14.5 < 0.01
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7. Conclusions: The results of the elemental analysis agreed with the theoretical values.
Gas chromatography with one system indicated 36 impurities. The six largest impuri-
ties had areas 1%, 0.9%, 0.9%, 0.3%, 0.1%, and 0.1% of the area of the major peak. The
areas of the other 30 impurities totaled less than 0.5% of the major peak. A second sys-
tem indicated 34 impurities. The six largest impurities had areas 0.8%, 0.6%, 0.5%,
0.2%, 0.1%, and 0.1% of the area of the major peak. The areas of the other 28 impurities
totaled less than 0.3% of the major peak. Titration for acidic components indicated 210
+ 10 ppm acidity (assumed to be hydrochloric acid). The infrared and nuclear magnetic
resonance spectra were consistent with the structure, but six impurity peaks were ob-
served in the nuclear magnetic resonance spectrum.
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B. Lot No. KD090967
1. Physical properties
Appearance:
2. Spectraldata
a. Infrared
Instrument:

Cell:

Results:

b. Ultraviolet/visible
Instrument:
Solvent:

Results:

Determined

Clear, pale yellow liquid

Perkin-Elmer 283

Thin film between silver
chloride windows

See Figure 7

Cary 219

Hexane

No absorbance maxima

were observed in the visible
region (800-350 nm) with

a 1% solution. There wasa
gradual increase in
absorbance in the ultraviolet
region (350-200 nm), but no
resolved maxima were
observed.

¢. Nuclear magnetic resonance

Instrument:

Solvent:

Assignments:

Varian EM-360A

Neat liquid containing

tetramethylsilane as internal

standard

See Figure 8

Literature Values

Consistent with
structure and

literature reference
(Aldrich, 1975)

No literature reference
found. Spectrum
consistent with
structure.

Consistent with
structure and
literature reference
(Aldrich, 1974)

185 Dimethylvinyl Chloride, NTP TR 316



91€ ¥ d.LN ‘9puIo[y) [AutajAyrewy(

981

FIGURE 7. INFRARED ABSORPTION SPECTRUM OF DIMETHYLVINYL CHLORIDE (LOT NO. KD090967)
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APPENDIX H. CHEMICAL CHARACTERIZATION

Chemical shift (8): a m, 1.72

b m, 5.70

c impurity, 2.01

d  impurity, 3.91
Integration ratios: a 6.08

b 093

(c:l gg; }  impurities

3. Water analysis (Karl Fischer): 0.005% £ 0.002(5)%

4. Titration of acidic components: Neat dimethylvinyl chloride (4 ml) was added to
25 ml of 95% ethanol (previously neutralized to the phenolphthalein endpoint). As the
titration vessel headspace was purged with nitrogen gas, the sample was titrated with
0.01 N sodium hydroxide to the phenolphthalein endpoint.

419 *+ 18 ppm (as hydrochloric acid)

5. Elemental analysis

Element C H Cl
Theory (T) 53.06 7.79 39.15
Determined (D) 53.10 7.88 39.03
53.15 7.81 39.13
Percent D/T 100.12 100.71 99.82

6. Gaschromatography
a. Impurity detection

Instrument: Varian 3700
Detector: Flame ionization
Carrier gas: Nitrogen, 70 ml/min

System 1

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 Supelcoport, 1.8 m X 4
mm ID, glass

Inlet temperature: 200°C

Detector temperature: 270°C

Oven temperature program: 50° C for 5 min, then 50° to 170° C at 10° C/min
Sample injected: Neat liquid (5 pl) and 1% and 0.5% solutions in o-dichloro-
benzene to quantitate impurities and check detector linearity
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Results: A major peak and 14 impurities with relative areas greater than 0.01%
of the major peak area were observed. The two largest impurities had areas
0.16% and 0.11% of the major peak area. The remaining 12 impurities had a
cumulative area of 0.29% relative to the major peak. Two additional impurities
were observed eluting after the major peak with individual areas less than
0.01% of the major peak area.

Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 1.0 0.34 0.16
2 1.8 0.62 0.03
3 2.3 0.79 0.04
4 29 1.00 100
5 4.1 1.41 0.01
6 49 1.69 0.03
7 6.8 2.34 0.01
8 113 3.90 0.02
9 14.8 5.10 0.02
10 16.3 5.52
11 16.6 572} 0.05
12 16.9 5.83
13 18.6 6.41 0.12
14 20.8 717 0.06
15 24.1-24.2 8.31-8.34 0.01

System 2

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb, 1.8 m X 4 mm ID,
glass

Inlet temperature: 200°C

Detector temperature: 250°C

Oven temperature program: 50° C for 5 min, then 50° C to 200° C at 10° C/min
Sample injected: Neat liquid (4 pl) and 1% and 0.5% solutions in o-dichloro-
benzene to quantitate impurities and check detector linearity

Results: A major peak and nine impurities with areas greater than 0.01% rela-
tive to the major peak area were observed. The three largest impurities had
areas 0.10%, 0.12%, and 2.88% of the major peak area. The largest impurity was
subsequently identified as 3-chloro-2-methylpropene (Section 1.B.6.b.). The re-
maining six impurities had a cumulative area of 0.31% relative to the major
peak. Three additional impurities, one before and two after the major peak, were
observed with individual areas less than 0.01% of the major peak area.
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Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak
1 1.25 1.00 100
2 1.90 1.52 2.88
3 3.09 2.47 0.10
4 5.10 4.08 0.04
5 9.90 7.92 0.02
6 115 9.20 0.10
7 12.2 9.80 0.03
8 13.0 104 0.12
9 14.4-14.7 11.5-11.8 0.07
10 15.7 12.6 0.06
System 3

Column: 80/100 Carbopack C/0.1% SP1000,1.8 m X 4 mm ID, glass

Inlet temperature: 180°C

Detector temperature: 250°C

Oven temperature program: 50° C for 5§ min, then 50° C to 250° C at 10° C/min
Sample injected: Neat liquid (3 pl) and 1% and 0.5% solutions in methylene
chloride to quantitate impurities and check detector linearity

Results: A magjor peak and 11 impurities, 5 eluting before and 6 eluting after
the major peak were observed. The largest impurity (identified as 3-chloro-2-
methylpropene) was 2.3% of the major peak area. The cumulative area of the re-
maining nine impurities was 0.60% of the major peak area. Three additional im-
purities were observed, one before and two after the major peak, with individual
areas less than 0.01% of the major peak area.

Analysis of lot no. 062537 by the system described above indicated a markedly
different chromatographic profile than that reported for lot no. KD090967. A
major peak and 14 impurities were observed, 7 eluting before and 7 eluting after
the major peak. Three of the largest impurities had areas 0.87%, 0.78%, and
0.89% of the major peak area. The peak with a retention time corresponding to
3-chloro-2-methylpropene, observed in lot no. KD090967, had an area 0.50%
relative to the major peak area in lot no. 062537. The cumulative area of the
impurities in lot no. 062537 was 4.13% as compared with 2.9% observed for lot
no. KD090967.
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Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
Lot no. KD090967

(a)l 1.9 0.17 0.20

(a)2 7.1 0.65 0.03

(a)3 8.0 0.73 0.20

(a)4 8.8 (b)0.81 2.30

(a)5 9.3 0.85 0.06
6 10.9 1.00 100

7 12.2 1.12 0.02

8 14.5 1.33 0.01

9 15.7-16.1 1.44-1.48 0.02

10 179 1.64 0.01

11 24.2 2.22 0.02

12 26.2 2.40 0.03

Lot no. 062537
(a)l 1.9 0.17

@2 2.2 0.20 0.23

(a)3 4.3 0.39 0.29

(a)4 5.2 0.48 0.87

(@b 8.0 0.73 0.09

(a)6 8.9 (b)0.82 0.50

@7 9.2 0.84 0.01
8 10.9 1.00 100

9 116 1.07 0.02

10 12.2 1.12 0.78

11 19.0 1.74 0.38

12 19.2 1.77 0.89

13 20.5 1.88 0.03

14 21.6 1.98 0.01

15 23.2 2.13 0.03

(a) Column overloading occurred on several peaks eluting before the major peak with
both lots of dimethylvinyl chloride. Those peaks eluting before the major peak were
quantitated from injections of 1% dimethylvinyl chloride in o-dichlorobenzene.
Impurity peaks eluting after the major peak were quantitated from injections of the
neat sample.

(b) 3-Chloro-2-methylpropene

b. Identification and quantitation of 3-chloro-2-methylpropene
Identification by gas chromatography/electron impact mass spectrometry

Instrument: Varian MAT CH4B mass spectrometer interfaced via a single-
stage glass jet separator to a Varian 3700 gas chromatograph. Data processed by
an Incos 2300 data system.
Column: Carbopack C/0.1% SP1000, 1.8 m X 2 mm ID, glass
Oven temperature program: 50° C for 5 min, then 50° to 210° C at 10° C/min
Inlet temperature: 180°C
Transfer temperature: 240°C
Separator temperature: 230°C
Electron energy: 70 eV
Trap current: 40 pA
Accelerator voltage: 3,000V
Resolution: 1000
Scan range: 16-220 amu
Scan times (sec): Up: 1.75 Top: 0.10
Down: 0.75 Bottom: 0.40
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Results: Reconstructed ion chromatogram--One major peak and two impurity
peaks were observed.

Peak No.

1
2
3

Retention

Time (min)

1.20
7.06
9.85

Retention Time

Relative to

Major Peak

0.12
0.72
1.0

Peak no. 1 spectrum--A spectrum obtained for peak no. 1 was consistent with the
expected fragmentation and with a literature spectrum of acetone (Eight Peak
Index, 1970).

Spectrum Obtained from Peak No. 1

m/e

43
58
44
42
29
27
38
39
36

Relative Abundance

(percent of m/e 43)

100
47
23

LWWhRD

Literature Spectrum of Acetone

m/e

43
58
15
42
28
27
26
29

Relative Abundance
(percent of m/e 43)

100
33
20

LWL h®

Peak no. 2 spectrum--A spectrum obtained from peak no. 2 was consistent with
the expected fragmentation pattern and with a literature spectrum of 3-chloro-2-
methylpropene (Eight Peak Index, 1970).

Spectrum Obtained from Peak No. 2

m/e

55
39
. 80
41
29
54
27
63
44
36
70
92
75
38

Relative Abundance

(percent of m/e 55)

100
69
49
48
41
36
33
19
16
15
15
15
13
1

Literature Spectrum of 3-Chloro-2-methylpropene

m/e

56
39
27
90
29
54
53
41

Relative Abundance

(percent of m/e 55)

100
69
38
33
31
28
23
23
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Peak no. 3 spectrum--A spectrum obtained from peak no. 3, the major peak in the
reconstructed ion chromatogram, was consistent with the fragmentation pattern
expected of dimethylvinyl chloride.

Spectrum Obtained from Peak No. 3

Relative Abundance

m/e (percent of m/e 55)
55 100
90 66
39 50
53 26
54 23
27 22
92 21
29 20
75 19
41 18

c. Quantitation by gas chromatography: 3-chloro-2-methylpropene in lot no.
KDO090967 was quantitated against standards of dimethylvinyl chloride

Instrument: Varian 3700

Detector: Flame ionization

Carrier gas: Nitrogen, 70 ml/min

Column: 80/100 Carbopack C/0.1% SP1000, 1.8 m X 4 mm ID, glass

Inlet temperature: 180°C

Detector temperature: 250°C

Oven temperature program: 50° C for 5 min, then 50° C to 250° C at 10° C/min
Sample injected: Neat liquid (3 pl) and 1% and 0.5% solutions in methylene
chloride to quantitate impurities and check detector linearity

Results: 2.48% * 0.08 (6)% (v/v) 3-chloro-2-methylpropene

The peak identified as acetone in the mass spectrometry section was not quantitated.
The relative area of this impurity was 0.20% of the major peak area as obtained with

the same gas chromatographic system.

Conclusions: The results of the elemental analysis for carbon, hydrogen, and chlorine
agreed with theoretical values. Water content by Karl Fischer titration was 0.005% *
0.002(6)%. Neutralization of acidic components (assumed to be hydrochloric acid) indi-
cated 419 + 18(5) ppm. One gas chromatographic system (20% SP2100/0.1% Carbowax
1500) resolved a major peak and 14 impurities, the largest impurity having an area of
0.16% of the major peak area. The remaining 13 impurities totaled 0.40% relative to the
major peak. A second gas chromatographic system (10% Carbowax 20M-TPA) resolved a
major peak and nine impurities, all eluting after the major peak. The largest impurity
(2.88%) was identified as 3-chloro-2-methylpropene with standards and spiking solu-
tions. The combined area of the remaining eight impurities was 0.54% of the major peak
area. A third gas chromatographic system (80/100 Carbopack C/0.1% SP1000) resolved
a major peak and 11 impurities, the largest of which had an area of 2.30% of the major
peak area. The remaining 10 impurities had a combined area of 0.60% of the major peak
area. When lot no. 062537 was analyzed on this system, a major peak and 14 impurities
were observed. Three of the larger impurities had areas of 0.87%, 0.78%, and 0.89% of
the major peak.
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The impurity with a retention time corresponding to the 2.30% impurity in lot no.
KD090967 was at a concentration of 0.5% in lot no. 062537. The cumulative area of all
impurities in lot no. 062537 was 4.13%, as compared with 2.9% in lot no. KD090967.
Two impurities and the major component were identified by gas chromatography (80/100
Carbopack C/0.1% SP1000)/mass spectrometry. The first impurity, acetone, was not
quantitated against standards, as its relative area was only 0.20% of the major peak
area. The second impurity, 3-chloro-2-methylpropene (2.3% of the major peak area), was
quantitated against standards and found to be present in the sample at a concentration
of 2.48% t 0.08% (v/v). The infrared, ultraviolet/visible, nuclear magnetic resonance,
and mass spectral data were consistent with the structure of dimethylvinyl chloride.
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C. Lotno. 1103BH

1.

Physical properties

Appearance:

Spectral data

a. Infrared
Instrument:

Cell:

Results:

b. Ultraviolet/visible
Instrument:
Solvent:

Results:

Determined

Clear, amber liquid

Perkin-Elmer 283

Thin film between silver
chloride windows

See Figure 9

Cary 219
Hexane

There was no absorbance
observed in the visible
region (800-350 nm) with
a 1% solution in hexane.

Amax (nm) £

275 ~3.94

c. Nuclear magnetic resonance

Instrument:

Solvent:

Assignments:

Varian 360-A

Neat liquid containing

tetramethylsilane as internal

standard

See Figure 10

Literature Values

Consistent with
structure and
literature reference
(Aldrich, 1975)

No literature reference
found. Spectrum
consistent with
structure.

Consistent with
structure and
literature reference
(Aldrich, 1974)
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Chemical shift (8): a
b
c
d
e
f
g
Integration ratios: a
b
c-g

3. Water analysis (Karl Fischer): <0.01%

m,
m,

6.14
0.86

1.74
5.71
impurity, 0.65
impurity, 1.56
impurity, 2.03
impurity, 2.78
impurity, 3.94

impurities

4. Titration of acidic components: The sample was diluted with 95% ethanol that had

been pretitrated to the phenolphthalein endpoint.

Titration was performed under

nitrogen with 0.01 N sodium hydroxide, back to the phenolphthalein endpoint.

844 * 16(8) ppm (as hydrochloric acid)

5. Elemental analysis

Element C H Cl
Theory (T) 53.06 7.79 39.15
Determined (D) 53.15 7.43 39.37
52.91 7.75 39.47
Percent D/T 99.94 97.43 100.7

6. Gas chromatography
a. Impurity detection

Instrument: Varian 3700
Detector: Flame ionization

Carrier gas: Nitrogen, 70 ml/min

System 1

Column: 80/100 Carbopack C/0.1% SP1000

Inlet temperature: 180°C
Detector temperature: 250°C

Oven temperature program: 50°C for 5 min, then 50° C to 210° C at 10° C/min
Sample injected: Neat liquid (3 pl), and 1% and 0.5% solutions of dimethylvinyl
chloride in o-dichlorobenzene to quantitate impurities and check detector linearity

Dimethylvinyl Chloride, NTP TR 316
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Results: A major peak and nine impurities were observed, six eluting before and
three eluting after the major peak. Two of the largest impurities had areas of 0.30%
and 0.76% of the major peak area. The largest impurity (0.76%) was identified as 3-
chloro-2-methylpropene. The combined area of the remaining seven impurities was
0.65% of the major peak area. Two additional impurities were cbserved, one before
and one after the major peak, with individual areas less than 0.01% of the major
peak area.

Retention Time Area

Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak)
1 1.9 0.17
2 2.2 0.20 0.42
3 5.2 047 0.09
4 6.8-7.6 0.61-0.68 0.02
5 8.0 0.72 0.30
6 8.8 0.79 0.76
7 11.1 1.00 100
8 11.6 1.05 0.03
9 12.1 1.09 0.08
10 14.8-15.2 1.33-1.37 0.01
System 2

Column: 10% Carbowax 20M-TPA on 80/100 Chromosorb W(AW), 1.8 m X 4
mm ID, glass

Inlet temperature: 200°C

Detector temperature: 270°C

Oven temperature program: 50°C for 5 min, then 50° C to 200° C at 10° C/min
Sample injected: Neat liquid (4 pl) and 1% and 0.5% solutions of dimethylvinyl
chloride in o-dichlorobenzene to quantitate impurities and check detector
linearity

Results: A major peak and eight impurities were observed, one before and seven
after the major peak. The relative areas of the two larger impurities were 0.72%
and 0.32%. The impurity with a retention time of 1.81 minutes (peak no. 3) was
identified as 3-chloro-2-methylpropene (Section 1.B.6.b.) The remaining six
impurities had a combined area of 0.40% of the major peak. One impurity with a
relative area less than 0.01% was observed eluting before the major peak.

Retention Time Area

Retention Relative to (percent of

Peak No. Time (min) Major Peak major peak)
1 0.63 0.53 0.10

2 1.18 1.00 100

3 1.81 1.53 0.72
4 2.83 2.40 0.32
5 3.74 3.17 0.15
6 4.80 4.07 0.06
7 9.61 8.13 0.05
8 10.39 8.80 0.02
9 15.20 12.87 0.02
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b. Quantitation of 3-chloro-2-methylpropene: 3-Chloro-2-methylpropene
(retention time 8.8 minutes) was identified by retention time and quantitated
against standards with the system described in Section 1.C.6.a.

The concentration of this impurity was determined to be 0.75% * 0.02(8)%.

7. Conclusions: Cumulative data indicated a purity of approximately 98%. The results of
the elemental analysis for carbon, hydrogen, and chlorine agreed with the theoretical
values. Water content by Karl Fischer titration was equal to or less than 0.01%. Titra-
tion indicated 844 + 16(8) ppm acidic components, calculated as hydrochloric acid. One
gas chromatographic system resolved a major peak and nine impurity peaks. The two
largest peaks had areas of 0.30% and 0.76% relative to that of the major peak. The com-
bined relative area for the remaining impurities was 0.65%. A second gas chroma-
tographic system resolved a major peak and eight impurity peaks. The two largest
peaks had relative areas of 0.72% and 0.32%; the combined relative area of the other
peaks was 0.40%. The concentration of 3-chloro-2-methylpropene was found to be 0.75%
%+ 0.02(8)% quantitated by gas chromatography.

D. Identification and quantitation of impurities in dimethylvinyl chloride

The purpose of this work was to identify and quantitate impurities, including epichloro-
hydrin, in two samples of dimethylvinyl chloride (lot nos. 062537 and 1103BH).

The two samples of dimethylvinyl chloride were analyzed by gas chromatography/mass spec-
trometry. The impurities were quantitated by gas chromatography with flame ionization
detection. The identity and concentration of impurities with concentrations greater than or
equal to 0.1% (w/w) are reported.

1. Analytical methods
a. Identification by gas chromatography/mass spectrometry
Gas chromatography

Instrument: Varian 3700

Column: 1% SP1000 on 60/80 Carbopack B, 2.4 m X 2 mm ID, glass

Injector temperature: 200°C

Carrier Gas: Helium, 30 ml/min

Oven temperature program: 40°C for 4 min, then 220° C at 10° C/min

Volume Injected: 1 ul

Samples injected: dimethylvinyl chloride (lot nos. 062537 and 1103BH) neat liquid
and 10% (v/v) solutions in methanol; available impurity standards (0.4% v/v) in
methanol
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Mass spectrometry

Instrument: Finnigan MAT CH4-B (interfaced to the gas chromatograph with a
single-stage glass jet separator)
Temperatures:
Transfer line: 250°C
Helium separator: 250°C
Ion source: 220°C
Electron energy: 70eV
Trap current: 40pA
Accelerating voltage: 3,000 V
Resolution: 400
Scan range: 10 to 300 amu
Scan rate: 3 sec/scan
Scan times (sec): Up-1.75, Top - 0.05, Down - 0.70, Bottom - 0.50
Data system: Incos 2400

. Quantitation by gas chromatography/flame ionization detection

The gas chromatographic system described in Section I.D.1.a was used for impurity
quantitation with the following changes:

Detector: Flame ionization

Detector temperature: 250°C

Carrier gas: Nitrogen, 30 ml/min

Volume injected: ~ 1.5 pl

Solutions injected: 5% (v/v) solutions of dimethylvinyl chloride (lot nos. 062537
and 1103BH) in methanol, standards, in methanol, at concentrations bracketing
those observed for impurities and containing n-butanol internal standard

Epichlorohydrin analysis by gas chromatography/flame ionization detection

The following gas chromatography/flame ionization detection system was developed
to confirm the results of gas chromatographic/mass spectrometric analysis of
epichlorohydrin.

The gas chromatographic system described above (Section 1.D.2) was used with the
following changes.

Column: 20% SP2401/0.1% Carbowax 1500 on 100/120 Supelcoport, 1.8 m X 4 mm
ID, glass

Column temperature program: 40°C, isothermal

Carrier gas: Nitrogen, 70 ml/min

Volume injected: ~2.5 ul

Solutions injected: 10% (v/v) solutions of dimethylvinyl chloride (lot nos. 062537
and 1103BH) in methanol; 0.005% (v/v) solutions of epichlorohydrin in methanel
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2. Results
a. Dimethylvinyl chloride: lot no. 062537

The reconstructed ion current (RIC) and gas chromatograms obtained for this lot in-
dicated that the sample contained numerous (= 19) impurities (Figure 11). The six
impurity peaks estimated to be present at concentrations greater than or equal to
0.1% (w/w) were identified.

The identification and quantitation of these six impurity peaks, as well as analyses
for epichlorohydrin, are discussed below.

Impurity peak no. 1

Peak no. 1 in the RIC was composed of two coeluting impurities: acetone and
methylpropene. The identity of acetone was confirmed by comparison of mass
spectral and retention time data with an authentic standard and a reference
spectrum (EPA/NIH, 1978). The coeluting impurity, methylpropene, was tenta-
tively identified by comparing its mass spectrum to a literature reference
(EPA/NIH, 1978).

When quantitated against an acetone standard, the combined concentration of
these two impurities was estimated at 0.12% *+ 0.01(s)% (w/w).

Impurity peak no. 2: t-butanol (2-methyl-2-propanol)

Impurity peak no. 2 was identified as ¢-butanol on the basis of mass spectral and
retention time coincidence to an authentic standard and a literature reference
(EPA/NIH, 1978). When quantitated against a ¢-butanol standard, this impurity
was determined to be present at a concentration of 0.16% * 0.01(s)% (w/w).

Impurity peak no. 3: t-butyl chloride (2-chloro-2-methylpropane)

Impurity peak no. 3 was identified as ¢-butyl chloride (2-chloro-2-methylpro-
pane). The identity of this impurity was confirmed by comparison of the mass
spectral and retention time coincidence with an authentic standard and a refer-
ence spectrum (EPA/NIH, 1978). When quantitated against a ¢-butyl chloride
standard, this impurity was determined to be present at a concentration of 0.91
+ 0.02(s)% (w/w).

An impurity, tentatively identified as chloroform from a comparison of its mass
spectrum and a reference spectrum (EPA/NIH, 1978), was observed to coelute
with the ¢-butyl chloride impurity. This impurity was estimated to be present at
a concentration of less than 0.1% (w/w), on the basis of gas chromatographic/
mass spectrometric data.
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Impurity peak no. 4: 3-chloro-2-methylpropene

Impurity peak no. 4 was identified as 3-chloro-2-methylpropene. The identity of
this impurity was confirmed by comparison of the mass spectral and retention
time data with that of a concurrently analyzed standard and a reference spec-
trum (EPA/NIH, 1978). Quantitation of this impurity against a 3-chloro-2-
methylpropene standard indicated that 3-chloro-2-methylpropene was present in
the sample at a concentration of 0.68% * 0.01(s)% (w/w).

Impurity peak no. 5: 1,2-dichloro-2-methylpropane

The retention time as mass spectrum of impurity no. 5 was consistent with that
observed for a concurrently analyzed 1,2-dichloro-2-methylpropane standard.
The reference spectrum (EPA/NIH, 1978) did not match either the impurity
spectrum or a spectrum of the standard. However, infrared and nuclear mag-
netic resonance spectra for the standard were consistent with the structure of
1,2-dichloro-2-methylpropane and agreed with literature spectra (Sadtler Stand-
ard Spectra) for this compound.

Diagnostic ions in the spectrum of the impurity and standard were as follows:

Intensity
(percent of base peak)
m/z Impurity Standard

126 (M*) (not observed)

111 (M*-CHgy) 2.4 2.3
91 (M*-Cl) 8.8 8.5
79 31.3 30.3
77 (M*-CH2C) 100 100
55 17.2 18.6
49 5.0 5.2
41 254 27.3
39 12.6 13.7

On the basis of quantitation against a 1,2-dichloro-2-methylpropane standard,
this impurity was determined to be present at a concentration of 1.04% *
0.08(s)% (w/w). The presence of this impurity in the sample can be rationalized
as arising from the addition of hydrochloric acid (present as a precursor during
synthesis or as a trace impurity) to the double bond of dimethylvinyl chloride.
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Impurity peak no. 6: 2,2,4-trimethyl-3-hydroxypentanal
The mass spectrum of impurity no. 6 was consistent with 2,2,4-trimethyl-3-hydroxy-
pentanal, an aldol condensation product of isobutyraldehyde. The presence of this
impurity can be rationalized from the probable synthetic route for dimethylvinyl
chloride (Merck, 1983) (e.g., reaction of isobutyraldehyde with hydrochloric acid).
CH3 (l)H CH3
CH3—CH—CH—C —CHO

CH3

2,2,4-TRIMETHYL-3-HYDROXYPENTANAL

No standard was found for comparative analysis. No literature reference spectrum
was found.

Diagnostic ions in the spectrum for this impurity were as follows:

Intensity
m/z (percent of base peak)
144 (M)* (not observed)
143 (M-H)* 1.5
129 (M-CH3)"* 1.0
111 (M-CH3-H0)* 0.5
101 M-CgHp)* 100
86 (M-C3H7-CH3)* 4.8
73 (C4Hg0O)* 60.5
71 (C4H,0)* 12.8
56 (M-C4HgO-CH,0)* 49.6
55 (M-C4Hg0O-H20)* 74.9

This impurity was quantitated at 0.92% * 0.03(s)% (w/w) against a 3-chloro-2-
methylpropene standard by gas chromatography/flame ionization detection.

Epichlorohydrin determination

Epichlorohydrin was not observed in the gas chromatographic/mass spectrometry
analysis of lot no. 062537. Due to the presence of numerous impurities, the detection
limit for the chromatographic/mass spectrometric analysis was 0.05% (w/w). When
the dimethylvinyl chloride was analyzed by gas chromatography/flame ionization
detection by the instrument parameters described in Section II.D.3., the detection
limit for epichlorohydrin in dimethylvinyl chloride, lot no. 062537 was 0.03% (w/w).

Based on these results, lot no. 062537 does not contain epichlorohydrin at a
concentration of greater than or equal to 0.03% (w/w).
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b. Dimethylvinyl chloride: lot no. 1103BH

The reconstructed ion current (Figure 12) and gas chromatograms obtained from
analysis of this lot indicated that the sample contained numerous (= 12) impurities.
Four of these impurity peaks were determined to be present at concentrations
greater than or equal to 0.1% (w/w). The identification and quantitation of these
four impurity peaks, as well as analysis for epichlorohydrin, are discussed below.

Impurity peak no. 1: acrylonitrile

The retention time and mass spectrum of peak no. 1 were consistent with those of a
concurrently analyzed acrylonitrile standard. The mass spectra of the impurity and
the standard agreed with a reference spectrum (EPA/NIH, 1978). This impurity was
quantitated at 0.14% * 0.01(s)% (w/w) against an acrylonitrile standard.

Impurity peak no. 2: t-butyl chloride (2-chloro-2-methylpropane)

The retention time and mass spectrum of peak no. 2 were consistent with those of a
concurrently analyzed ¢-butyl chloride standard and with a reference spectrum
(EPA/NIH, 1978). A coeluting impurity, tentatively identified as chloroform, was
also observed. Chloroform was also tentatively detected in lot no. 062537. The cu-
mulative concentration of the ¢-butyl chloride and chloroform impurities was quan-
titated at 0.10% * 0.00(s)% (w/w) against a ¢-butyl chloride standard.

Impurity peak no. 3: 3-chloro-2-methylpropene

The retention time and mass spectrum of peak no. 3 were consistent with those ob-
served for a concurrently analyzed 3-chloro-2-methylpropene standard. The mass
spectra of the impurity and the standard were consistent with a reference spectrum
(EPA/NIH, 1978) for 3-chloro-2-methylpropene. Quantitation of this impurity
versus a 3-chloro-2-methylpropene standard indicated it was present in the sample
at a concentration of 1.18% =+ 0.02(s)% (w/w).

Impurity peak no. 4: 1,2-dichloro-2-methylpropane

The retention time and mass spectrum of peak no. 4 were consistent with those ob-
served for a concurrently analyzed 1,2-dichloro-2-methylpropane standard. As dis-
cussed above for lot no. 062537, the EPA/NIH literature spectrum did not match that
of the impurity or the spectrum of the standard. The fragmentation observed for this
impurity agreed with that observed for the 1,2-dichloro-2-methylpropane standard
and the impurity observed in lot no. 062537. This impurity was quantitated at
0.10% * 0.01(s)% (w/w) versus a 1,2-dichloro-2-methylpropane standard.

Epichlorchydrin determination

No evidence for the presence of epichlorohydrin was observed in this sample of di-
methylvinyl chloride. Due to the presence of numerous impurities, the detection
limit for epichlorohydrin was 0.02% (w/w) by gas chromatography/mass spec-
trometry.
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Similar analyses could not be performed with gas chromatography/flame ionization
detection (Section II.D.3) because of the presence of impurities coeluting with epi-
chlorohydrin.

Based on these results, lot no. 1103BH did not contain epichlorohydrin at levels
greater than or equal to 0.02% (w/w).

3. Summary of results

Analysis of lot no. 062537 indicated six impurity peaks with concentrations greater than
0.1% of the total weight. These six peaks represent eight compounds. Five of these im-
purities were identified by comparison of the retention times and mass spectra with
authentic standards. These impurities were acetone, ¢-butanol, ¢-butyl chloride, 3-
chloro-2-methylpropene, and 1,2-dichloro-2-methylpropane. Tentative identification of
three additional impurities was based on mass spectral interpretation and consideration
of the route of synthesis. These impurities were chloroform, methylpropene, and 2,2,4-
trimethyl-3-hydroxypentanal, an aldo! condensation product of isobutyraldehyde.

Analysis of lot no. 1103BH indicated four impurity peaks with concentrations greater
than 0.1% of the total weight. These four peaks represent five compounds. Four of these
impurities were identified by comparison of the retention times and mass spectra with
authentic standards. These impurities were acrylonitrile, ¢-butyl chloride, 3-chloro-2-
methylpropene, and 1,2-dichloro-2-methylpropane. The fifth impurity, tentatively iden-
tified as chloroform, coeluted with ¢-butyl chloride.

The results of the identification and quantitation of impurities in these lots of dimethyl-
vinyl chloride are presented in Table H1.

Epichlorohydrin was not detected in either lot of dimethylvinyl chloride. The estimated
detection limits for epichlorohydrin were: 0.03%, w/w (gas chromatography/flame ioniza-
tion detection) in lot no. 062537; and 0.02%, w/w (gas chromatography/mass spec-
trometry) in lot no. 1103BH.
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TABLE H1. IDENTITY AND CONCENTRATION OF IMPURITIES OBSERVED IN DIMETHYLVINYL
CHLORIDE (a)

Peak No. Impurity Concentration
(percent, w/w)

Lot no. 062537 (b)

1 ﬁ“;fy“l; ropens (c) 0.12 + 0.01(s)

2 ¢t-Butanol 0.16 % 0.01(s)

8 & putyl chioride 0.91 £ 0.02(s)

4 3-Chloro-2-methylpropene 0.68  0.01(s)

5 1,2-Dichloro-2-methylpropane 1.04 * 0.08(s)

6 2,2,4-Trimethyl-3- (d) 0.92 % 0.03(s)
hydroxypentanal

Lot no. 1103BH (e)

1 Acrylonitrile 0.14 £ 0.01(s)
2 t-Butyl chloride +
Chloroform 0.10 £ 0.00(2)
3 3-Chloro-2-methylpropene 1.18 £ 0.02(s)
4 1,2-Dichloro-2-methylpropane 0.10 £ 0.01(s)

(a) Detected at concentrations greater than 0.1% (w/w)

(b) Figure 11

(c¢) Quantitated by comparison to an acetone standard

(d) Quantitated by comparison to a 3-chloro-2-methylpropene standard
(e) Figure 12
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II. Stability of Dimethylvinyl Chloride Lot No. 062537 Performed by the
Analytical Chemistry Laboratory

A. Sample storage: Samples were stored for 2 weeks at —20°, 5°, 25°, or 60°C.
B. Analytical method: Gas chromatography

Instrument: Bendix 2500

Detector: Flame ionization

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport, 4 mm X
1.8 m, glass

Inlet temperature: 100°C

Detector temperature: 28.5°C

Oven temperature: 30°C, isothermal

Carrier gas: Nitrogen, 40 ml/min

Retention time of major component: 2.4 min

C. Results: Six impurities were detected and quantified at the detection level used for this
study. The areas of the impurity peaks were identical within the error of the analysis in the
—20°, 5° and 25° C samples. The results for the 60° C samples indicated lower areas for
impurities with retention times from 0.34 to 1.37 minutes as compared with the major peak
and larger areas for those impurities with retention times greater than three times the
major peak. This difference in the 60° C samples was probably due to the volatility of these
components (boiling point of the major component, 62° C).

Area of the Major Peak
Storage Temperature Relative to the — 20° C Sample

-20°C 100% * 4%
5°C 100% * 4%
25°C 100% * 4%
60°C 99% * 4%

D. Conclusion: Dimethylvinyl chloride is stable as the bulk chemical when stored for 2 weeks
at temperatures up to 25° C. At 60° C, the major component and some impurities are
probably volatilized from the container.
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III. Stability Study of Dimethylvinyl Chloride at the Study Laboratory

A. Storage conditions: Bulk, 4°C
Reference, —20°C or less

B. Analytical methods

1. Gas chromatography

Instrument: Hewlett Packard 5880 or 5840 with 7672A liquid sampler

Detector: Flame ionization

Inlet temperature: 200°-270°C

Detector temperature: 200°-270°C

Carrier gas: Nitrogen, 20 or 40 ml/min

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport,

1.8 m X 2 mmID, silanized glass

Oven temperature: 50° C for 5 min; 50°-200° C at 10° C/min; 200° C for 0, 5, or 10 min
Sample injection: 1 or 3 ul neat liquid; 1.0% and 0.5% dimethylvinyl chloride in o-
dichlorobenzene to quantitate the major peak and to check for column and/or detector
overloading

2. Infrared spectroscopy

Instrument: Perkin Elmer Model 398, 457, or 283B
Cell: Neat liquid between potassium bromide or sodium chloride plates

C. Results

1. Gaschromatography

Percent Purity Number of Impurities

Date of Bulk Reference Bulk Reference
Analysis Lot No. Neat 1% Solution Neat 1% Solution Neat 1% Solution Neat 1% Solution
10/07/78 (a) 062537 96.3 - 95.8 - 14 - 14 -
10/07/718 99.1 - 99.2 - 13 - 15 --
06/13/78 (a) -- - 95.7 - -- - 8 -
07/09/79 94.0 - 94.3 - 11 - 12 -
12/18/79 (b) - - - 96.6 - - - 3
05/08/80 (b) - 96.8 - 96.4 - 4 -- 3
09/09/80 (b) - 96.7 - 96.7 - 7 -- 7
01/09/81 89.7 94.8 95.6 97.0 53 10 43 5
01/09/81 KD090967 98.9 99.6 -- -- 39 5 - -
03/05/81 1103BH 99.0 99.7 - - 14 2 - -
07/08/81 98.5 99.5 98.8 99.6 25 - 19
10/06/81 98.4 99.5 97.9 99.5 28 - 28
02/24/82 984 99.8 98.4 99.8 19 -- 21
06/11/82 98.9 99.5 98.5 99.4 14 -- 26
10/25/82 98.8 99.3 98.4 99.4 13 -- 22
02/25/83 98.1 99.5 98.8 99.5 37 - 17

(a) Column used: 10% Carbowax 20M-TPA Supelcoport WAW), 1.8 m X 2 mm ID, glass
(b) Values for 1% solution alone reported due to overloading of analytical column during analysis of neat material

2. Infrared spectroscopy: All bulk spectra were comparable to the reference spectra and
with the spectra supplied by the analytical chemistry laboratory.
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APPENDIX I. PREPARATION AND CHARACTERIZATION

I.  Room Temperature Stability Study Conducted at the Analytical Chemistry
Laboratory (Lot no. 062537)

A. Sample preparation and storage: Two milliliters of corn oil was transferred into an
8.5-ml septum vial, which was then sealed and weighed. Approximately 120 mg of di-
methylvinyl chloride was then injected with a microliter syringe, and the vial was re-
weighed. The sample was agitated on a vortex mixer for 30 seconds and then stored at room
temperature in the dark for the appropriate period of time. Solutions (6.0% w/v) of dimethyl-
vinyl chloride in corn oil were prepared in duplicate for storage at 0, 5, 6, and 7 days.

B. Sample extraction and analysis: At the end of each storage period, the appropriate sam-
ples were extracted with 2 ml of absolute methanol that was injected into the vials with a
2-ml syringe. The two-phase mixtures were thoroughly agitated on a vortex mixer for 1
minute and placed in an ultrasonic vibratory bath for 1 minute. Aliquots for analysis were
removed directly from the upper (methanol) layer of each sample by microliter syringe and
analyzed by the gas chromatographic system described below.

Instrument: Bendix 2500

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport, 4 m X 1.8 mm,
glass

Detection: Flame ionization

Inlet temperature: 100°C

Oven temperature: 30°C, isothermal

Detector temperature: 28.5°C

Carrier gas: Nitrogen, 40 ml/min

Retention time: 2.4 min

C. Results

Average Percent
Chemical Found in

Storage Time (days) Chemical/Vehicle Mixture (a,b)

60105
48104
55104
54104

~NOHONO

(a) Corrected for a spiked recovery of 83.0% + 9.0%.
(b) Target concentration of chemical in corn oil, 6.04% * 0.04%.

D. Conclusion: Dimethylvinyl chloride mixed with corn oil at the 6.0% concentration is
stable, within the error limits of this study, when stored in the dark at room temperature
(25° C) for 7 days.
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IL

Stability Study of Dimethylvinyl Chloride in Corn Oil Conducted by the Study
Laboratory

A. Methods: Solutions of dimethylvinyl chloride in corn oil were prepared at concentrations of
20 mg/m] and 40 mg/ml and stored at 25° C. Samples were analyzed 5, 20, and 44 days after
preparation. The analytical procedure was the same as that described in Appendix J,

Section I.
B. Results
Target Actual Percent of
Concentration Concentration Target
Storage Time (days) (mg/ml) (a) Concentration
5 20 20.4 102.0
20 20 23.8 119.0
44 20 18.5 92.5
5 40 40.6 101.5
20 40 445 111.3
44 40 40.0 100.0

(a) Results of duplicate analysis

C. Conclusion: Solutions of dimethylvinyl chloride in corn oil at concentrations of 20 and 40
mg/ml were stable after 44 days’ storage at 25°C,
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METHODS OF ANALYSIS OF DOSE MIXTURES
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APPENDIX J. METHODS OF ANALYSIS

I.

IL.

Study Laboratory

A. Procedure:

1. Preparation of standard solutions: An internal standard solution (ISTD) of 1% (v/v)
t-butanol in methanol was prepared. A stock dimethylvinyl chloride standard solution
was prepared by weighing approximately 2.50 g (1.25 g after 3/81) of dimethylvinyl chlo-
ride into a 25-ml volumetric flask, brought to final volume with undesed corn oil.

2. Preparation of calibration standards: A set of six calibration standards was pre-
pared by adding 100, 200, 400, 600, 800, and 1,000 ul of the stock dimethylvinyl chloride
standard solution to six 50-m! capacity centrifuge tubes. The volume of corn oil in each
tube was brought to final velume of 1.00 ml with undosed corn oil.

3. Preparation of gavage samples: After they were thoroughly shaken, 1.00-ml (SMI
pipettor) aliquots of each gavage sample were added to centrifuge tubes in duplicate.

4. Extraction of samples: Added to each centrifuge tube was 5.00 ml of ISTD solution.
The tubes were then sealed and shaken in a shaker box for 10 minutes at 1,500 rpm. An
aliquot of each methanol extract was placed in crimp cap sampler vials for gas chroma-
tographic analysis.

. Gas chromatographic analysis

Instrument: HP-5880A with 7672 ALS

Column: 100/120 mesh Chromosorb 102 ona 1.8 m X 2mm ID, silanized glass
Detection: Flame ionization

Detector temperature: 275°C

Injector temperature: 225°C

Column Temperature: 150°C, isothermal

Carrier gas: Nitrogen, 40 ml/min

Analytical Chemistry Laboratory

A. Preparation of spiked corn oil standards: Two standard solutions of dimethylvinyl chlo-

ride in methanol were prepared independently. The solutions were diluted with methanol to
make four additional standards. Aliquots (20 ml) of the six standard solutions were pipetted
into individual 35-ml septum vials containing 2 g of undosed corn oil to make spiked corn oil
standards bracketing the specified concentration range of the referee sample. One 35-ml
septum vial containing 2 g of undosed corn oil was treated with 20 ml of methanol for use as
a blank. After the vials were sealed with Teflon®-lined septa, the spiked corn oil and the
corn oil blank were used in the analysis procedure described below.

. Preparation of referee sample: Three portions (~ 2 g each) of the referee corn oil sample

were transferred to individually tared 35-ml septum vials and weighed to the nearest
0.001 g. Methanol (20 ml) was pipetted into each vial, then the vials were sealed and
analyzed immediately by the procedure described below.
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C. Analysis procedure: Vials containing the samples, standards, and the blank were agita-
ted for 10 seconds on a vortex mixer and then shaken at maximum stroke for 15 minutes on a
Burrell Model 756 Wrist-Action® shaker. After the extraction mixtures were centrifuged for
3 minutes, a 5-ml aliquot of the methanol layer from each vial was combined with 5 ml of in-
ternal standard solution (heptane in methanol, 1.5 mg/ml). The solutions were thoroughly
mixed; then the dimethylvinyl chloride content was determined by the gas chromatographic
system described below.

Instrument: Varian 3700 gas chromatograph with autosampler and Varian CDS 111-C
integrator

Column: 20% SP-2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport, 1.8 m X 4 mm
ID, glass, silanized

Detection: Flame ionization

Detector temperature: 150°or 200°C

Inlet temperature: 100°or 150°C

Oven temperature: 50°C isothermal

Carrier gas: Nitrogen, 30 ml/min

Volume of solution injected: 3 ul

The total amount of dimethylvinyl chloride in the referee corn oil samples was computed
from the linear regression equations obtained from the standard data.

D. Quality assurance measures: The referee corn oil sample was analyzed in triplicate, and
the undosed corn oil sample was analyzed once. Individually spiked portions of undosed corn
oil (six concentrations bracketing the specified concentration range of the referee sample)
were prepared from two independently weighed standards and were used for obtaining
standard data. Triplicate injections of each standard and sample were made into the gas
chromatograph in a randomized order. All determinations were related to an internal
standard incorporated into the sample solutions.

217 Dimethylvinyl Chloride, NTP TR 316



Dimethylvinyl Chloride, NTP TR 316 218



APPENDIX K

RESULTS OF ANALYSIS OF DOSE MIXTURES

219 Dimethylvinyl Chloride, NTP TR 316



TABLE K1. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF DIMETHYLVINYL CHLORIDE (a)

Concentration (a) of Dimethylvinyl Chloride in Corn Qil

for Target Concentration (mg/ml)

Date Mixed Mice Rats
10 20 20 40
06/19/80 (b) 24.8 (b) 46.9
06/26/80 21.1 40.4
07/02/80 20.4 40.6
08/14/80 20.4 39.6
10/09/80 19.6 38.7
12/04/80 (b,c) 23.3 (c) 39.4
12/10/80 (b,c) 28.7 (b,c) 54.1
12/16/80 (c) 18.7 (c) 37.5
(c) 18.6 (d) 34.5
12/23/80 (e) 35.7
12/29/80 20.7 38.3
21.3 39.8
01/13/81 19.2 (d) 46.2
214 42.5
01/19/81 (e) 42.7
01/29/81 21.6 415
03/12/81 9.4 20.2
03/26/81 10.5 209 20.6 419
05/21/81 109 22.1 22.0 43.3
07/16/81 10.5 21.2 20.8 416
09/10/81 94 19.3 19.6 37.1
11/05/81 10.8 20.6 21.1 40.2
12/30/81 10.3 22.1 20.6 39.9
02/25/82 ) 19.4 () 41.2 ® 10.7 " 21.0
03/01/82 (de) 11.6 (d,e) 23.6 (e) 22.5 (e) 43.6
03/03/82 ® 11.7 (g) 22.1
03/05/82 10.7
04/22/82 (b) 8.8 20.6 19.5 39.9
06/17/82 (d) 12.3 21.8
06/21/82 (e) 9.7
08/12/82 (d) 11.6 (@) 22.7
08/17/82 (e) 9.5 (e) 194
10/07/82 10.8 (d) 23.9
10/13/82 (e) 22,0
12/02/82 (d) 13.2 (d) 23.0
12/09/82 (e) 10.3 (e) 10.3
12/14/82 10.1
12/23/82 9.4 19.0
01/17/83 (h) 10.5 (e) 20.5
01/27/83 9.9 20.0
Mean (mg/ml) 10.5 21.2 21.1 41.1
Standard deviation 1.13 1.43 2.26 4.09
Coefficient of variation (percent) 10.8 6.7 10.7 10.0
Range (mg/ml) 8.8-13.2 19.0-23.9 18.6-28.7 34.5-54.1
Number of samples 16 14 21 21

(a) The data presented are the mean of duplicate analysis.

(b) Out of specifications; used in the study.

(¢) Used for 3 days only

(d) Out of specifications; not used in studies.

(e) Remix; not included in mean.

(f) Probable labeling error; not used in study or included in the mean.

(g) Remix out of specifications; not used in study or included in the mean.
(h) Remix for referee analysis; not used in studies.
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TABLE K2. RESULTS OF REFEREE ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR
GAVAGE STUDIES OF DIMETHYLVINYL CHLORIDE

Determined Concentration

Target Concentration Study Referee
Date Mixed (mg/ml) Laboratory (a) Laboratory (b)
08/14/80 40 39.6 374
03/12/81 10 94 9.4
11/06/81 20 20.6 194
06/21/82 10 9.7 9.9
12/02/82 20 23.0 17.5
01/17/83 10 10.5 9.7

(a) Results of duplicate analysis
(b) Results of triplicate analysis
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APPENDIX L. 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 study results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored
via viral serology on sera from extra (sentinel) animals in the study rooms. These animals are un-
treated, and these animals and the study animals are both subject to identical environmental con-
ditions. The sentinel animals come from the same production source and weanling groups as the ani-
mals used for the studies of chemical compounds.

Fifteen B6C3F; mice and 15 F344/N rats of each sex 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 vehicle control animals of each sex and species. The blood from each ani-
mal 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)
GDVI (Theiler’s choriomeningitis virus) (12 mo restart)
encephalomyelitis virus) Sendai
Poly (polyoma virus) MHY (mouse hepatitis virus)

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

Sendai
Rats PVM RCV (rat coronavirus)
KRV (Kilham rat virus) Sendai

H-1 (Toolan’s H-1 virus)
II. Results

No positive serologic reactions were seen in rats or mice at any of the intervals tested.
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APPENDIX M

INGREDIENTS, NUTRIENT COMPOSITION, AND
CONTAMINANT LEVELS IN

NIH 07 RAT AND MOUSE RATION

Pelleted Diet: April 1980 to January 1983

(Manufactured by Zeigler Bros., Inc., Gardners, PA)
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TABLE M1. INGREDIENTS OF NIH 07 RAT AND MOUSE RATION (a)

Ingredients (b) Percent by Weight
Ground #2 yellow shelled corn 24.50
Ground hard winter wheat 23.00
Soybean meal (49% protein) 12.00
Fish meal (60% protein) 10.00
Wheat middlings 10.00
Dried skim milk 5.00
Alfalfa meal (dehydrated, 17% protein) 4.00
Corn gluten meal (60% protein) 3.00
Soy oil 2.50
Brewer’s dried yeast 2.00
Dry molasses 1.50
Dicalcium phosphate 1.25
Ground limestone 0.50
Salt 0.50
Premixes (vitamin and mineral) 0.25

(a) NIH, 1978; NCI, 1976
(b) Ingredients should be ground to pass through a U.S. Standard Screen No. 16 before being mixed.

TABLE M2. VITAMINS AND MINERALS IN NIH 07 RAT AND MOUSE RATION (a)

Amount Source
Vitamins
A 5,500,000 IU Stabilized vitamin A palmitate or acetate
Dg 4,600,000 IU D-activated animal sterol
Kg 28g Menadione activity
d-a-Tocopheryl acetate 20,000 1U
Choline 560.0g Choline chloride
Folic acid 22g
Niacin 30.0g
d-Pantothenic acid 180¢g d-Calcium pantothenate
Riboflavin 34g
Thiamine 100g Thiamine mononitrate
By 4,000 pg
Pyridoxine 1.7g Pyridoxine hydrochloride
Biotin 140.0 mg d-Biotin
Minerals
Iron 120.0g Iron sulfate
Manganese 600¢g Manganous oxide
Zinc 16.0¢g Zinc oxide
Copper 40¢g Copper sulfate
Iodine 14g Calcium iodate
Cobalt 04g Cobalt carbonate

(a) Per ton (2,000 Ib) of finished product
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TABLE M3. NUTRIENT COMPOSITION OF NIH 07 RAT AND MOUSE RATION (a)

Nutrient Mean Range No. of Samples
Crude protein (percent by weight) 23.95 £ 0.83 22.7-26.1 33
Crude fat (percent by weight) 494 +0.43 4.1.57 33
Crude fiber (percent by weight) 3.28 £ 0.44 1.4-4.3 33
Ash (percent by weight) 6.57 + 0.47 58-74 33
Essential Amino Acids (percent of total diet)
Arginine 1.260 1.21-1.31 2
Cystine 0.395 0.39-0.40 2
Glycine 1.175 1.15-1.20 2
Histidine 0.553 0.530-0.576 2
Isoleucine 0.908 0.881-0.934 2
Leucine 1.905 1.85-1.96 2
Lysine 1.250 1.20-1.30 2
Methionine 0.310 0.306-0.314 2
Phenylalanine 0.967 0.960-0.974 2
Threonine 0.834 0.827-0.840 2
Tryptophan 0.175 0.171-0.178 2
Tyrosine 0.587 0.566-0.607 2
Valine 1.085 1.05-1.12 2
Essential Fatty Acids (percent of total diet)
Linoleic 2.37 1
Linolenic 0.308 1
Arachidonic 0.008 1
Vitamins
Vitamin A (IU/kg) 10,633 £ 2,948 7,200-17,000 33
Vitamin D (1U/kg) 6,300 1
a-Tocopherol (ppm) 376 31.1-44.0 2
Thiamine (ppm) 16.2 £ 4.0 7.3-27.0 (b) 32
Riboflavin (ppm) 6.9 6.1-7.4 2
Niacin (ppm) 75 65-85 2
Pantothenic acid (ppm) 30.2 29.8-30.5 2
Pyridoxine (ppm) 7.2 5.6-8.8 2
Folic acid (ppm) 2.1 1.8-24 2
Biotin (ppm) 0.24 0.21-0.27 2
Vitamin By, (ppb) 12.8 10.6-15.0 2
Choline (ppm) 3,315 3,200-3,430 2
Minerals
Calcium (percent) 1.29 +0.19 0.81-1.69 33
Phosphorus (percent) 0.99 £ 0.07 0.82-1.1 33
Potassium (percent) 0.809 0.772-0.846 2
Chloride (percent) 0.557 0.479-0.635 2
Sodium (percent) 0.304 0.258-0.349 2
Magnesium (percent) 0.172 0.166-0.177 2
Sulfur (percent) 0.278 0.270-0.285 2
Iron (ppm) 418 409-426 2
Manganese (ppm) 90.8 86.0-95.5 2
Zinc (ppm) 55.1 54.2-56.0 2
Copper (ppm) 12.68 9.65-15.70 2
Iodine (ppm) 2.58 1.52-3.64 2
Chromium (ppm) 1.86 1.79-1.93 2
Cobalt (ppm) 0.57 0.49-0.65 2

(a) One or two batches of feed analyzed for nutrients reported in this table were manufactured in January and/or April 1983.

(b) One batch (7/22/81) not analyzed for thiamine
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TABLE M4. CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION

Mean t Standard

Contaminant Deviation Range No. of Samples
Arsenic (ppm) 0.41 £0.20 <0.05-1.06 33
Cadmium (ppm) 0.11 £ 0.06 <0.01-0.40 33
Lead (ppm) 0.97 + 0.66 0.42-2.75 33
Mercury (ppm) (a) < 0.05
Selenium (ppm) 0.29 + 0.08 0.10-0.52 33
Aflatoxins (ppb) (a,b) <10 <5.0-<10.0 33
Nitrate nitrogen (ppm) (c) 8.11 + 4.16 <1.0-17.0 33
Nitrite nitrogen (ppm) (c) 20+ 1.49 <0.1-6.9 33
BHA (ppm)(d,e) 52+ 488 <0.5-17.0 33
BHT (ppm) (d) 3.10 + 234 <1.0-12.0 33
Aerobic plate count (CFU/g) 43,267 + 31,305 4,900-120,000 33
Coliform (MPN/g) (f) 43.4 £ 91.0 <3-460 31
Coliform (MPN/g) (g) 108.3 + 270.5 <3-1,100 33
E. coli (MPN/g) (h) <3 33
Total nitrosamines (ppb) (i, j) 5.66 * 5.23 0.8-18.8 30
Total nitrosamines (ppb) (k, j) 22.07 + 56.93 0.8-279.5 33
N-Nitrosodimethylamine (ppb) (1, j) 495 + 5.10 0.8-16.0 30
N-Nitrosodimethylamine (ppb) (m, j) 21.2 + 32.0 0.8-278 33
N-Nitrosopyrrolidine (ppb) (n) 1.30 £ 0.73 <0.5-3.5 31
Pesticides (ppm)
a-BHC (a,0) <0.01 33
B-BHC (a) <0.02 a3
y-BHC-Lindane (a) <0.01 33
8-BHC (a) <0.01 33
Heptachlor (a) <0.01 33
Aldrin (a) <0.01 33
Heptachlor epoxide (a) <0.01 33
DDE (a) <0.01 33
DDD(a) <0.01 33
DDT(a) <0.01 33
HCB(a) <0.01 33
Mirex (a) <0.01 33
Methoxychlor (a,p) <0.05 0.09; 8/26/81 33
Dieldrin (a) <0.01 33
Endrin (a) <0.01 33
Telodrin (a) <0.01 33
Chlordane (a,q) <0.05 23
Toxaphene (a) <0.1 33
Estimated PCB’s (a) <0.2 33
Ronnel (a) <0.01 33
Ethion (a) <0.02 33
Trithion (a) <0.05 33
Diazinon (a,p) <0.1 0.2; 4/2'1/81 33
Methyl parathion (a) <0.02 33
Ethyl parathion (a) <0.02 33
Malathion (r) 0.09 * 0.06 <0.05-0.27 33
EndosulfanI (s) <0.01 14
Endosulfan I1(s) <0.01 14
Endosulfan sulfate (s) <0.03 14
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TABLE M4. CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION (Continued)

(a) All values were less than the detection limit, given in the table as the mean.

(b) The detection limit was reduced from 10 ppb to 5 ppb after 7/81.

(c) Source of contamination: Alfaifa, grains, and fish meal

(d) Source of contamination: Soy oil and fish meal

(e) Three batches contained more than 0.5 ppm.

(f) Mean, standard deviation, and range exclude two very high values of 1,100 obtained for batches produced on 5/29/80 and
12/16/80.

(g) Includes the high values listed in footnote (f)

(h) All values were less than 3 MPN/g (MPN = mest probable number).

(i) Mean, standard deviation, and range exclude three very high values in the range of 117.6-279.5 ppb obtained for the batches
produced on 1/26/81, 2/23/81, and on 4/27/81.

(j) All values were corrected for percent recovery.

(k) Mean, standard deviation, and range include the very high values given in footnote (i).

(1) Mean, standard deviation, and range exclude three very high values in the range of 115.0-278.0 ppb for batches produced on
1/26/81, 2/23/81, and 4/27/81.

{m) Mean, standard deviation, and range include the very high values given in footnote (1).

(n) The values were not detectable in batches produced on 3/24/82 and 6/24/82.

(0) BHC = hexachlorocyclohexane or benzene hexachloride.

(p) There was one observation above the detection limit; the value and date it was obtained are given under the range.

(q) Ten batches (4/1/80-12/16/80) were not analyzed for chlordane.

(r) Sixteen batches contained more than 0.05 ppm.

(s) Nineteen batches (4/1/80-11/25/81) were not analyzed for endosulfan I, endosulfan II, or endosulfan sulfate.
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TABLE N1. ELIMINATION OF “4C-DIMETHYLVINYL CHLORIDE.-DERIVED RADIOACTIVITY BY
VARIOUS ROUTES (a)

Route Rats Mice
Urine (b)35 %5 49 =9
Feces 42 23 8.7 3.7
Expired carbon dioxide 26 1 26 t1
Expired dimethylvinyl chloride 35 %5 50 0.7

(a) Male F344 rats (200-250 g) were given 150 mg/kg of 14C-dimethylvinyl chloride (51 pCi/kg) by gavage in corn oil (5 ml) and
placed in glass metabolism cages that allow separate collection of urine, feces, and expired air. Expired air was passed first
through an ethanol-filled trap or an activated carbon trap to retain expired organic compounds and then through two con-
secutive ethanolamine traps to retain expired carbon dioxide. Elution of the activated carbon traps followed by high-pressure
liquid chromatography of the eluate allowed verification that the expired 14C-labeled organic compound was dimethylvinyl
chloride. An aliquot of urine was counted without further processing; feces were oxidized in a tissue oxidizer and counted. Male
B6C3F; mice (25-30 g) were given 150 mg/kg of 14C-dimethylvinyl chloride (150 pCi/kg) by gavage in corn 0il (10 ml) and placed
in similar glass metabolism cages as described above. Urine, feces, expired carbon dioxide, and expired dimethylvinyl chloride
were assayed as described above.

(b) Values given are percentages of the administered dose eliminated by a given route in the 24 hours after administration of
the compound. Values are the mean for three animals + SD.

TABLE N2. TISSUE DISTRIBUTION OF MC-DIMETHYLVINYL CHLORIDE-DERIVED RADIOACTIVITY (a)

Tissue Concentration of Radioactivity (ummol/g tissue)

Rats Mice
1D (b) 2D 4D 4D-4R 1D

Blood (©)0.11 *0.01 0.19 £ 0.03 0.26 +0.03, 0.13 £ 0.01 -
Liver 045 *0.04 0.80 £ 0.08 1.3 *01 0.61 £ 0.19 0.43 *0.09
Kidney 044 +£0.02 0.75 £ 0.08 1.1 +02 0.39 £ 0.04 0.61 £0.24
Forestomach 0.17 £0.01 0.31 £0.03 0.44 +0.04 0.19 £ 0.01 0.42 £0.10
Glandular stomach 0.17 £0.01 0.36 £ 0.05 0.54 +0.08 0.23 + 0.01 0.18 £ 0.06
Small intestine 0.37 £0.02 0.70 £ 0.10 0.92 *0.18 0.17 £ 0.02 -
Large intestine 0.39 +£0.02 0.59 + 0.05 0.85 +0.20 0.21 + 0.04 -
Brain 0.096 1 0.00 0.26 + 0.02 0.45 £ 0.09 0.21 £ 0.05 --
Testes 0.10 *0.01 0.22 £ 0.01 035 £0.11 0.16 + 0.01 0.12 +0.06
Lungs 0.19 001 0.32 £ 0.03 0.46 *+ 0.06 0.22 + 0.03 0.12 +0.04
Heart 0.12 £0.00 0.22 + 0.02 0.37 £ 0.08 0.17 £ 0.01 0.087% 0.005
Thymus 0.39 *0.06 0.82 £ 0.03 098 *0.09 0.30 £ 0.06 0.35 +0.09

(a) Male F344 rats (200-250g) were given 150 mg/kg of 14C-dimethylvinyl chloride (51 pCi/kg) by gavage in corn oil (5 ml) and
placed in glass metabolism cages that allow separate collection of urine, feces, and expired air. Male B6C3F; mice (25-30 g)
were given 150 mg/kg of 14C-dimethylvinyl chloride (150 pCi/kg) by gavage in corn 0il (10 ml) and placed in glass metabolism
cages as described above. The animals were killed 24 hours after the last dose and tissues collected. Samples of tissue were
oxidized in a tissue oxidizer to determine radioactivity present.

(b) D = one daily administration of 150 mg/kg; R = 1 day of recovery, e.g., 4D-4R = four successive daily doses of 150 mg/kg
followed by 4 days’recovery.

(c) Values given are the mean for three animals + SD.
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TABLE N3. SPECTRAL CHARACTERISTICS OF THE MAJOR DIMETHYLVINYL CHLORIDE URINARY

METABOLITE

NMR Spectrum (a)

Signal Chemical Shift (ppm) Appearance Coupling Constant (Hz)
1 1.76 Singlet -
2 2.00 Singlet -
3 3.32 Doublet of doublets 15and 7
4 341 Doublet of doublets 15and 4.4
5 3.95 Doublet of doublets Tand 4.4
6 7.46 Singlet -
Mass Spectrum (b)
Parention (+H"*)at m/e 206.052136
Calculated for C;H,;NO,S 206.048708

(a) Obtained in Dy0 solution using a General Electric QE-300 NMR spectrometer
(b) Obtained using a V.G. Model ZAB-4F mass spectrometer in the fast atom bombardment mode
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SUMMARY OF NTP STUDIES OF THE

IMMUNOTOXICITY OF

DIMETHYLVINYL CHLORIDE IN MICE

235 Dimethylvinyl Chloride, NTP TR 316



TABLE O1l1. RESULTS OF IMMUNOTOXICOLOGIC PROBE STUDIES WITH DIMETHYVINYL
CHLORIDE (a)

Statistically
Assay System Effects of Dimethylvinyl Chloride Significant
1. Host Resistance to: Resistance to Infectious Challenge
Primary Secondary Primary Secondary
Influenza A2/Taiwan Decreased Decreased Yes No
B16-F10 tumor No effect -
PYB6 tumor No effect --
Listeria monocytogenes Decreased No effect Yes
Streptococcus zooepidemicus No effect No effect No No
HSV-1 Decreased No effect Yes No
HSV-2 Decreased No effect Yes No
2. Immune Function/Macrophage (MQ):

Delayed hypersensitivity Decreased Yes
Mitogenic responses Decreased Yes
Mixed lymphocyte culture No effect -
MO cytostasis Decreased Yes
MO phagocytosis Increased Yes
MO pulmonary bactericidal activity Increased Yes
Natural killer cell function No effect No
Anti-SRBC plaque-forming cell response:

Day 4 post-SRBC (IgM) Decreased Yes

Day 5 post-SRBC (IgM) Decreased Yes

Day 5 post-SRBC (IgG) No effect No

(a) Data from these studies are included in report numbers IITRI 983 and 984 as part of an NTP contract (NO1-ES-5000) with
Illinois Institute of Technology Research Institute, Chicago, Illinois.
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APPENDIX P. DATA AUDIT SUMMARY

The experimental data and tables of the NTP Technical Report on the toxicology and carcinogenesis
studies of dimethylvinyl chloride in F344/N rats and B6C3F; mice were examined for completeness,
consistency, and accuracy and for procedures consistent with Good Laboratory Practice requirements.
The audit was conducted October 1-5, 1984, by Argus Research Laboratories, Inc., under contract to
the NTP. The following personnel were involved in the audit: J. Goeke, Ph.D.; J. Hills, B.A.; A.
Hoberman, Ph.D.; E. Feussner, V.D.M.; P. Ference, B.S.; D. Willett, B.S.; D. Copeland, D.V.M,; G.
Knutsen, D.V.M,, M.S; C. Veigle, H.T. The 2-year studies in rats and mice were conducted between
June 1980 and March 1983 at Litton Bionetics, Inc., Kensington, Maryland.

The full report of the audit is on file at NIEHS, Research Triangle Park, North Carolina. The audit
included, but was not limited to, a review of the records of the inlife portion of the studies for 10% of
the animals; 100% of the clinical observation records for animals observed to have masses during the
last 6 months of the studies; 100% of the records for study material administration; 10% of the dose
calculations; 100% of all other chemistry data. All Individual Animal Data Records were examined
for correspondence between necropsy observations and histologic findings. An audit of randomly
selected (10%) wet tissue bags was conducted to verify animal identification and to examine residual
tissues for untrimmed lesions. A complete slide/block match for both sexes of both species in the vehi-
cle control and high dose groups was performed.

Examples of the most substantive discrepancies observed during the audit are as follows. Persistent
clinical signs such as “ruptured eyeball” and “loss of tail-distal” were sometimes reported inter-
mittently after the initial observation. Some masses that were adequately described at one observa-
tion time were not subsequently noted, and there was no notation that the mass was no longer iden-
tifiable or observed. The chemical dispensing log was incomplete regarding the source of dimethyl-
vinyl chloride used to prepare dosing solutions between 12/16/80 and 12/24/80. Inconsistencies in
gross/microscopic pathology comparisons were observed, and untrimmed lesions were found in stored
wet tissues. For example, a papilloma of the forestomach in 1 rat and untrimmed lesions in 7/45 mice
were observed--three fibrotic or atrophied seminal vesicles, one mesenteric nodule, one small liver
focus, one forestomach area of papillomas (which was partially sampled), and one granulomatous
penis. These lesions were found either through lack of correlation between a gross necropsy observa-
tion and a histopathologic description or during examination of wet tissue bags.

These discrepancies were either resolved or were not considered to influence the final interpretation

of these studies. Thus, the data examined during this audit are considered adequate to support the
conclusions presented in this Technical Report.
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