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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 ﬂesi%pqd 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 {;ro uction, 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 deseribe the findings. These categories refer to the strength of the experimental
evidence and not to either potency or mechanism.

¢ Clear Evidence of Carcinogenicity is demonstrated by studies that are interpreted as showing a
chemically related increased incidence of malignant neoplasms, studies_that exhibit a
substantially increased incidence of benign neoplasms, or studies that exhibit an increased
incidence of a combination of malignant and benign neoplasms where each increases with dose.

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

¢ 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.

® 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\})attemed 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 commonlgr observed, or
the induction b(yi' chemicals of more neoplasms than are generally found. Different mechanisms
may be involved in these situations. Ethologlcally, the term carcinogenesis means induction of
cancer, that is, of malignant neoplasms; however, the commonly accepted meaning is the induction
of various types of neoplasms or of a combination of malignant and benign neoplasms. In the
Technical Reports, the words tumor and neoplasm are used interchangeably.

This studg_ was initiated by the National Cancer Institute’s Carcinogenesis Bioassay Program, now part
of the National Institute of Environmental Health Sciences, National Tox1_col<1>§v 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. 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%orts as accurately as possible, mistakes may
occur. Readers are re?uested to identify any mistakes so that corrective action may be taken. Further,
anyone who is aware of related ongoing or Eublished studies not mentioned in this report is encouraged to
make this information known to the NTP. Comments and questions about the National Toxicolo
Program Technical Reports on Tox1cologly and Carcinogenesis Studies should be directed to Dr. J.E. Hulf,
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. Degartment of Commerce, 5285 Port Royal Road, Springfield, VA 22161 (703-487-4650). Sin%‘le
copies of this Technical Reﬁort are avaijlable without char%e (and while supplies last) from the NTP
Iz’%%gc Information Office, National Toxicology Program, P.O. Box 12233, Research Triangle Park, NC
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n-Butyl Chloride

(1-Chlorobutane; Butyl Chloride; n-Propylcarbinyl Chloride)
CAS No. 109-69-3

C4HgCl  Molecular weight 92.57

ABSTRACT

Toxicology and carcinogenesis studies of n-butyl chloride (greater than 99.5% pure), a solvent as well
as an alkylating agent, were conducted by exposing groups of F344/N rats and B6C3F; mice to n-
butyl chloride in corn oil by gavage for 14 days, 13 weeks, and 2 years. In the 14-day studies, no
compound-related gross pathologic effects were observed in groups of five male or female rats or mice
administered doses of up to 3,000 mg/kg body weight. However, deaths occurred in the groups ad-
ministered 750, 1,500, or 3,000 mg/kg. Tremors and convulsions following gavage administration
were observed,

In the 13-week studies, groups of 10 male and 10 female rats were administered up to 500 mg/kg n-
butyl chloride, and similar groups of mice received up to 1,000 mg/kg. Three of 10 male rats in the
500 mg’kg dose group and one female mouse in the 120 mg/kg dose group died before the end of the
studies. Mild to moderate extramedullary hematopoiesis was observed in 3/10 male rats receiving
500 mg/kg. Mean body weights of male and female rats receiving 250 or 500 mg/kg were lower than
those of the vehicle controls. Convulsions were observed in male and female rats receiving 250 mg/kg
or higher and in 2/10 female mice receiving 1,000 mg/kg. Based on these results, 2-year toxicology
and carcinogenesis studies of n-butyl chloride were conducted by administering doses of 0, 60, or 120
mg/kg in corn oil by gavage to groups of 50 male and 50 female rats and doses of 0, 500, or 1,000 mgrkg
to groups of 50 male and 50 female mice.

In the 2-year studies, survival relative to that of vehicle controls was significantly lower in high dose
male rats (40/50 vs 17/50) and high dose female rats (35/50 vs 11/50) and in male mice receiving 1,000
mg/kg (33/50 vs 10/50). Due to excessive mortality in the 1,000 mg/kg female mice, the group was
terminated in the 45th week and a second series of 2-year studies in mice of each sex was started at
concentrations of 0 and 250 mg/kg. Male mice in the 1,000 mg/kg group had 10% lower mean body
weights than the vehicle control group. No adverse effects on survival or body weights in other dosed
groups of rats and mice were observed. Convulsions were observed before or after gavage adminis-
tration on several occasions during the rat studies. These observations were noted primarily in the
high dose groups (male: vehicle control, 1/50; low dose, 3/50; high dose, 27/50; female: vehicle control,
0/50; low dose, 7/50; high dose, 45/50). Hemorrhage of the brain and alveoli were observed primarily
in high dose male and female rats dying from convulsions. Lymphoid depletion of the spleen and
splenic hemosiderosis were also observed in these animals. In mice, convulsions were observed only
in the first studies (in the high dose female mice that were terminated early and in 6/50 high dose
male mice).
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Pheochromocytomas of the adrenal gland occurred at a marginally increased incidence in low dose fe-
male rats (1/50; 6/50; 1/49). Hyperplasia was observed in 3/50 vehicle controls, 7/50 low dose females,
and 4/49 high dose females. The incidence of pheochromocytomas was low, not dose related, and not
seen in male rats, and thus it was not considered to be compound related. Cytoplasmic vacuolization
of the adrenal cortex occurred at increased incidences in male (5/50; 10/50; 20/50) but not in female
rats. Nephropathy of the kidney occurred at increased incidences in female rats (13/50; 25/50; 20/50)
but not in male rats. Additional nonneoplastic lesions such as congestion, inflammation, or nephrosis
were not present to any degree in either vehicle control or dosed female rats.

An increased incidence of alveolar/bronchiolar adenomas or carcinomas (combined) was observed in
the 500 mg/kg group of female mice (3/50 vs 9/50), but little effect was seen in the 250 mg/kg group
(6/50 vs 8/50). The incidences of adenomas or carcinomas (combined) in dosed female mice were not
significantly different from that in the pooled vehicle control group from the first and second studies
(pooled controls, 9/100; 250 mg/kg, 8/50; 500 mg/kg, 9/50). The lack of hyperplasia in female mice and
the negative trend in male mice suggest that these marginal effects were probably not related to the
administration of n-butyl chloride.

An increased incidence of hepatocellular adenomas or carcinomas (combined) was observed in the 500
mg/kg group of female mice (3/50 vs 8/50) but not in the 250 mg/kg group (9/50 vs 7/50). An increased
incidence of hemangiosarcomas was observed in male mice in the first study (1/50; 3/50; 4/50) but not
in the second study (4/50 vs 2/50). Neither of these marginal effects was regarded as compound
related.

n-Butyl chloride was not mutagenic in Salmonella typhimurium strains TA98, TA100, TA1535, or
TA1537 in the presence or absence of Aroclor 1254-induced male Sprague-Dawley rat liver S9 or in
the presence of male Syrian hamster liver S9. n-Butyl chloride was mutagenic in the mouse lympho-
ma L5178Y/TK*/~ assay in the absence of Aroclor-induced male rat liver 89 and was not tested in
the presence of S9. n-Butyl chloride did not induce sister-chromatid exchanges or chromosomal
aberrations in Chinese hamster ovary cells in the presence or absence of Aroclor-induced male rat
liver S9.

An audit of the experimental data was conducted for the 2-year studies of n-butyl chloride. No data
discrepancies were found that influenced the final interpretations.

Under the conditions of these 2-year gavage studies, there was no evidence of carcinogenicity* of n-
butyl chloride for male and female F344/N rats at daily doses of 60 or 120 mg/kg, for male B6C3F;
mice at doses of 250, 500, or 1,000 mg/kg, or for female B6C3F; mice at doses of 250 or 500 mg/kg.
Chemical-induced toxicity in high dose rats (primarily females) reduced the sensitivity of the study
for determining carcinogenicity.

*Categories of evidence of carcinogenicity are defined in the Note to the Reader on page 2.
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
n-BUTYL CHLORIDE

On August 14, 1985, the draft Technical Report on the toxicology and carcinogenesis studies of n-
butyl 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 began at 9:00 a.m. in the Conference Center, Building 101, National Institute of
Environmental Health Sciences, Research Triangle Park, North Carolina.

Dr. Crowley, a principal reviewer, agreed with the conclusions for male and female rats but suggested
that the findings in male and female mice indicate an inadequate study of carcinogenicity because the
the first study was terminated due to toxicity after 1 year and the incidences of tumors for vehicle
control groups for the two studies varied. Dr. Turnbull and Dr. Kotelchuck agreed that the mice
studies were inadequate. Dr. Kotelchuck questioned the combining of the vehicle control groups. Dr.
J. Huff, NIEHS, reported that in only one site were there statistically significant differences between
the two vehicle control groups (liver tumors in female mice) and thus it was considered proper to com-
bine vehicle control groups for supplemental data comparisons.

As a second principal reviewer, Dr. Kociba agreed with the conclusions. He said that the rationale for
dose selection should have included some parameters other than body weights (depression) and
clinical observations (convulsions). In the absence of comparative absorption and metabolism data,
inhalation exposure or skin application might have been a more appropriate route than corn oil
gavage. Dr. J. Roycroft, NTP, said that the overt toxicity observed in the 2-year studies was not
predictable from the short-term studies in that there were only minimal effects in mean body weights
and convulsive episodes only in two high dose (1,000 mg/kg) female mice.

As a third principal reviewer, Dr. Jones agreed with the conclusions,

In further discussion on the appropriateness of combining the two concurrent vehicle control groups
for the studies in mice, Dr. E. McConnell, NIEHS, said that a similar combination was done for the
oral asbestos studies; the current studies were conducted in the same laboratory with similar environ-
mental factors and with genetically similar animals. Dr. Swenberg proposed adding a footnote ex-
plaining that combining vehicle control groups is done infrequently and why this was considered
appropriate for n-butyl chloride. [See pages 46-48.]

Dr. Hook said that the Panel needed to decide whether the mouse studies were adequate studies be-
fore the members could rule on the conclusions as written. Dr. Swenberg moved that these be con-
sidered adequate studies for at least one dose per sex and species. Dr. Kociba seconded the motion.
There were four affirmative votes (Dr. Jones, Dr. Kociba, Dr. Kotelchuck, and Dr. Swenberg), four
negative votes (Dr. Crowley, Dr. Hooper, Dr. Perera, and Dr. Turnbull), and one abstention (Dr.
Purchase). As Chair, Dr. Hook cast the tie-breaking vote to approve the motion.

Dr. Kociba then moved that the conclusion as written for rats and mice of both sexes be accepted,
including the last sentence, “Chemical-induced toxicity in high dose rats (primarily females) reduced
the sensitivity of the study for determining carcinogenicity.” Dr, Turnbull seconded the motion, and
the Technical Report on n-butyl chloride was approved by six affirmative votes (Dr. Hooper, Dr,
Jones, Dr. Kociba, Dr. Kotelchuck, Dr. Perera, and Dr. Turnbull); there was one negative vote (Dr.
Swenberg) with two abstentions (Dr. Crowley and Dr. Purchase).
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I. INTRODUCTION
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n-Butyl Chloride

(1-Chlorobutane; Butyl Chloride; n-Propylearbinyl Chloride)

CAS No. 109-69-3

C4HgCl

n-Butyl chloride, a colorless, volatile liquid with
a characteristic sweet odor, has a specific gravity
of 0.878 (20°C/4°C), a boiling point of 78° C, a
melting point of ~123.1°C, and a vapor pressure
of 80.1 mm Hg at 20° C. n-Butyl chloride is
insoluble in water (0.066% at 12° C) and is
miscible with alcohol and ether. It is flammable
with a flash point of —7° C (closed cup). Flam-
mable limits in air are between 1.8% and 10.1%.
n-Butyl chloride is stable when stored in the dry
state; however, it hydrolyzes in the presence of
moisture, liberating hydrogen chloride. Ther-
mal decomposition may produce phosgene. It
can react vigorously with oxidizing materials
(Merck, 1983; Sedivec and Flek, 1976;
Oettingen, 1955; Sax, 1984).

n-Butyl chloride is used as a solvent as well as
an alkylating agent in organic syntheses (e.g., in
the manufacture of butyl cellulose) and in the
production of tin stabilizers for vinyl chloride
resins. It has also been used as an anthelmintic
in veterinary medicine, primarily for removal of
ascarids and hookworms in dogs (Wright and
Schaffer, 1932). Although a weak central nerv-
ous system depressant, it has also been used as a
veterinary anesthetic (Abreu et al., 1939).

n-Butyl chloride is prepared by heating n-butyl
alcohol with hydrochloric acid and anhydrous
zinc chloride. It is commercially available at
greater than 99.5% purity. The production of n-
butyl chloride in the United States was esti-
mated to be greater than 2,300 kilograms in
1982 (USITC, 1983). More accurate production
estimates, as well as import and export figures,

n-Butyl Chloride, NTP TR 312
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Molecular weight 92.57

are not available, since only one company re-
ports production. Information on the incidence
of environmental occurrence or human exposure
was not available from the literature. No oc-
cupational standard for n-butyl chloride has
been established by the Occupational Safety and
Health Administration.

Animal Toxicity Studies

Smyth et al. (1954) determined the oral LDsg
value for n-butyl chloride to be 2.67 g/kg in Car-
worth-Wistar rats. When rats were exposed by
inhalation to n-butyl chloride at 8,000 ppm for 4
hours, deaths in two of six animals occurred over
a l4-day period. n-Butyl chloride was readily
absorbed through the skin of New Zealand al-
bino rabbits (greater than 20 ml/kg) and pro-
duced a primary skin irritation (3 in the stan-
dard Draize irritation index). In addition, eye
injury to rabbits administered 0.5 ml neat n-
butyl chloride was determined to be minimal
(small area of corneal necrosis). The LCsq value
for 2- to 3-month-old fish (guppies) has been
determined to be 3.02 umol/liter (Konemann,
1981).

To determine the efficacy of n-butyl chloride as a
canine anthelmintic, Wright and Schaffer (1932)
administered a single dose of n-butyl chloride
(0.1, 0.2, 0.3, 0.5, 3.0, or 10.0 ml/kg) to dogs
fasted for 12 hours. The dogs were observed daily
for up to 4 days before being killed. n-Buty!
chloride was well tolerated by all experimental
animals and was effective in the removal of
ascarids and hookworms. No visible reaction or
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macroscopic postmortem lesions were observed.
Microscopic lesions of the liver were observed in
animals dosed at 0.3 ml/kg and higher and
consisted of cloudy swelling and passive
congestion with deposits of bilirubin. In several
animals, there was a slight fatty infiltration of
the liver which may have been associated with
the administration of n-butyl chloride. Since the
compound was efficacious in removing canine in-
ternal parasites and well tolerated, it was
recommended for veterinary use as an anthel-
mintic. However, its use has been reduced in the
past 10 years due to the introduction of new,
more efficacious drugs.

Female Wistar rats (180-200 g) were gavaged
daily with n-butyl chloride at concentrations of
0.72, 110, or 733 mg/kg in sunflower oil during
the first 19 days of pregnancy and were evalua-
ted for embryotoxic and teratogenic effects
(Leonskaya, 1980). An increase in embryo mor-
tality was seen in the 733 mg/kg dose group; no
effect was seen in the lower dose groups. There
was an increase in the number of fetuses with in-
ternal organ hemorrhage in the 733 mgrkg dose
group. Progeny of the dosed females were ob-
served for 30 days following birth. No com-
pound-related effects were observed in mor-
tality, body weight change, time of appearance
of body hair, or opening of eyes. The offspring
were crossbred (within dose group) and sub-
sequently evaluated. n-Butyl chloride at a dose
of 733 mg/kg substantially increased embryo
mortality in the second generation. The author
concluded that n-butyl chloride induced a
hazardous effect on embryogenesis only in large
doses that had pronounced toxic effects.

Mutagenicity

n-Butyl chloride was not mutagenic in
Salmonella typhimurium when tested in a
modified liquid suspension assay instead of in a
plate assay (Eder et al., 1980), according to the
preincubation protocol (Appendix G), or when
the cells were exposed to the vapors in a sealed
container (Barber et al.,, 1981). However,
Simmon (1981) reported that when the cells
were exposed to vapors in a desiccator (a protocol
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similar to that of Barber et al., 1981), n-butyl
chloride was mutagenic in strain TA100 of S.
typhimurium in the absence of S9. The experi-
ment was not performed in the presence of S9. n-
Butyl chloride was mutagenic in the mouse
lymphoma L5178Y/TK*/~ assay in the absence
of S9; it was not tested in the presence of S9 (Ap-
pendix G). n-Buty!l chloride did not induce
sister-chromatid exchanges or chromosomal ab-
errations in Chinese hamster ovary cells in the
presence or absence of Aroclor 1254-induced
male Sprague-Dawley rat liver S9. In summary,
n-butyl chloride is mutagenic in S. typhimurium
TA100 under certain conditions; it is mutagenic
in mammalian cells but does not cause cyto-
genetic effects in mammalian cells in vitro.

Carcinogenicity

Poirier et al. (1975) evaluated pulmonary tumor
response in A/Heston mice. Male and female
mice were given n-butyl chloride (in tricaprylin)
weekly by intraperitoneal injections for 24
weeks with a total dose of 1.2, 3.0, or 6.0 g/kg.
No significant increase in lung tumor incidence
was observed in strain A mice following the ad-
ministration of n-butyl chloride; however, doses
of 3.2 g/kg sec-butyl chloride and 1.2 g/kg tert-
butyl chloride increased lung tumor incidence.

Human Exposure

Although there are no data on human exposure
to n-butyl chloride, workers may be exposed to n-
butyl chloride during its use. n-Butyl chloride is
a potential eye, skin, lung, and mucous mem-
brane irritant.

Study Rationale

n-Butyl chloride was nominated by the National
Cancer Institute as a model alkyl chloride fol-
lowing an organohalide class study. It is of par-
ticular interest because of the lack of long-term
toxicity and carcinogenicity information and its
potential for human exposure. Although occupa-
tional exposure occurs largely by the dermal or
inhalation routes, NTP made the decision to con-
duct these studies by the gavage route.
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF
n-BUTYL CHLORIDE

n-Butyl chloride was obtained in one batch (lot
no. 780135-3) from Publicker Industries, Inc.
(Philadelphia, Pennsylvania), which was used
for all the studies.

Purity and identity analyses conducted at Mid-
west Research Institute on lot no. 780135-3 of n-
butyl chloride showed that in addition to n-butyl
chloride, water and 25 ppm acid components
were present. The identity of the n-butyl
chloride was confirmed by infrared, ultraviolet/
visible, and nuclear magnetic resonance spec-
troscopy. All spectroscopic data were consistent
with the structure of n-butyl chloride and with
literature spectra. The cumulative data from
elemental analyses, gas chromatography, and
free acid titration indicated the purity of the n-
butyl chloride test material to be greater than
99.5%.

n-Butyl chloride was found to be stable for 2
weeks at 60° C (Appendix H). n-Butyl chloride
was stored at the testing laboratory in the dark
at 0° C. Results of periodic analyses of the bulk
test material at the testing laboratory by gas
chromatography and titration for free acid

indicated that n-butyl chloride remained stable
during the course of the studies.

PREPARATION AND
CHARACTERIZATION OF
DOSE MIXTURES

The accurately weighed amounts of n-butyl
chloride and corn oil were mixed to give the
desired concentrations (Table 1). The analytical
chemistry laboratory found dose mixtures of n-
butyl chloride (6% in corn oil) to be stable for 7
days at room temperature (Appendix I). The
testing laboratory did additional analyses
during the 13-week studies which indicated that
the n-butyl chloride dose mixtures were stable
for up to 3 weeks. n-Butyl chloride/corn oil
mixtures were stored at 0° C for no longer than
14 days.

Periodic analyses for n-butyl chloride in corn oil
were performed by the testing and analytical
chemistry laboratories to determine if the dose
mixtures contained the correct concentrations of
n-buty!l chloride (Appendix J). Because 62/63
mixtures analyzed were within + 10% of the
target concentration, it is estimated that dosing
solutions were prepared within specifications
98% of the time (Table 2; Appendix K).

TABLE 1. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE GAVAGE STUDIES OF
n-BUTYL CHLORIDE
Fourteen-Day Studies Thirteen-Week Studies Two-Year Studies
Preparation Preparations were hand Same as 14-d studies Same as 14-d studies

agitated for 10 sec and
sealed in serum vials

Maximum Storage 7d 10d 14d
Time
Storage Conditions 4°C 4°C 0°£5°C
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TABLE 2. SUMMARY OF RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF n-BUTYL CHLORIDE

Concentration of n-Butyl Chloride in Corn Oil
for Target Concentration (mg/ml)

12 24 50 100 200
Mean (mg/m!) 111 227 50.0 99.6 199.4
Standard deviation 1.06 0.63 0.95 3.46 5.33
Coefficient of variation (percent) 9.5 2.8 1.9 35 2.7
Range (mg/ml) 7.75-11.9 22.0-23.8 48.1-51.7 93.5-105.0 192.0-206.9
Number of samples 13 13 13 12 12

FOURTEEN-DAY STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding Lab-
oratories and held for 19 days before the studies
began. The rats were approximately 7 weeks old
and the mice 7-9 weeks old when placed on
study.

Groups of five rats and five mice of each sex were
administered 0, 190, 380, 750, 1,500, or 3,000
mg/kg n-butyl chloride in corn oil by gavage for
14 consecutive days. Animals were housed five
per cage. Water and feed were freely available.
The rats and mice were observed twice per day;
the rats were weighed daily and the mice on
days 1 and 14 and at the end of the studies. A
necropsy was performed on all animals; how-
ever, histologic examinations were not per-
formed. Details of animal maintenance are pre-
sented in Table 3.

THIRTEEN-WEEK STUDIES

Thirteen-week studies were conducted to
evaluate the cumulative toxic effects of repeated
administration of n-butyl chloride and to deter-
mine the doses to be used in the 2-year studies.
Four-week-old male and female F344/N rats and
5- to 6-week-old B6C3F; mice were obtained
from Charles River Breeding Laboratories, ob-
served for 18 days (rats) or 16 days (mice), and
assigned to test groups so that the average cage
weights were approximately equal for all ani-
mals of the same sex and species.

Groups of 10 rats of each sex were administered
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0, 30, 60, 120, 250, or 500 mg/kg n-butyl chloride
in corn oil by gavage, 5 days per week for 13
weeks. Groups of 10 mice of each sex were ad-
ministered 0, 60, 120, 250, 500, or 1,000 mg/kg
n-butyl chloride on the same schedule. Rats and
mice were housed five per cage in polycarbonate
cages. Feed and water were available ad
libitum.,

Animals were checked two times per day; mori-
bund animals were killed. Individual animal
weights were recorded weekly. At the end of the
13-week studies, survivors were killed. A ne-
cropsy was performed on all animals except
those excessively autolyzed or cannibalized. Tis-
sues and groups examined are listed in Table 3.

TWO-YEAR STUDIES

Study Design

Groups of 50 rats of each sex were administered
0, 60, or 120 mg/kg n-butyl chloride in corn oil by
gavage, 5 days per week for 103 weeks. Groups
of 50 mice of each sex were administered 0, 500,
or 1,000 mg/kg, 5 days per week on the same
schedule. All the female mice in the 1,000
mg/kg group were dead by week 52. Histologic
examinations were performed on some of these
animals that died early; the cause of death could
not be established but was attributed to n-butyl
chloride. Because of the large number of deaths
in the 1,000 mg/kg mouse groups, another dose
group (250 mg/kg) and matching vehicle controls
were started for male and female mice ap-
proximately 13 months after initiation of the
other studies.
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TABLE 3. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF n-BUTYL CHLORIDE

Fourteen-Day Studies

Thirteen-Week Studies

Two-Year Studies

EXPERIMENTAL DESIGN

8ize of Test Groups

Doses

Date of First Dose

Date of Last Dose

Duration of Dosing

Type and Frequency
Observation

Necropsy and
Histologic
Examination

5 males and 5 females of
each species

0, 190, 380, 750,
1,500, or 3,000 mg/kg
n-butyl chloride in
corn oil by gavage;
dose vol--5 ml/kg

11/28/78

12/12/78

14 consecutive days

Rats--observed 2 X d;
weighed daily;
mice--observed 2 X d;
weighedond 1, 14,and at
the end of the studies

Necropsy performed on
all animals; histologic
examination not
performed

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species

Animal Source

F344/N rats; B6C3F,; mice

Charles River Breeding
Laboratories (Portage, MI)
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10 males and 10 females of
each species

Rats--0, 30, 60, 120, 250,
or 500 mg/kg n-butyl
chloride in corn oil by
gavage;

mice--0, 60, 120, 250, 500,
or 1,000 mg/kg n-butyl
chloride in corn oil by
gavage;

dose vol--5 ml/kg

3/30/79

6/28/79

5d/wk for 13 wk

Observed 2 X d;
weighed 1 X wk

Necropsy and histologic
examination performed on all
animals; the following
tissues were examined: gross
lesions and tissue masses,
mandibular lymph node,
mammary gland, skin,
salivary gland, sternebrae,
thyroid gland, smalil
intestine, colon, liver,
prostate/testes or ovaries/
uterus, gallbladder (mice),
lungs and bronchi, heart,
esophagus, stomach, brain,
thymus, trachea, pancreas,
spleen, kidneys, adrenal
glands, urinary bladder,
pituitary gland, spinal cord
(if neurologic signs

present), and eyes (if grossly
abnormal)

Same as 14-d studies

Same as 14-d studies
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50 males and 50 females of
each species

Rats--0, 60, or 120 mg/kg n-
butyl chloride in corn oil by
gavage;

mice (1st study)--0, 500, or
1,000 mg/kg n-butyl chloride in
corn oil by gavage;

mice (2nd study)--0 or 250
mg/kg n-butyl chloride in corn
oil by gavage;

dose vol--5 ml/kg

Rats--3/3/80;
mice (1st study)--2/20/80;
mice (2nd study)--3/17/81

Rats--2/24/82;
mice (1st study)--2/9/82;
mice (2nd study)--3/7/83

5d/wk for 103 wk

Observed 2 X d;
weighed initially, 1 X wk
for 12 wk, then 1 X 4 wk

Necropsy and histologic
examination performed on all
animals; the following tissues
were examined: tissue masses,
abnormal regional lymph nodes,
skin, mandibular lymph nodes,
mammary gland, salivary
gland, bone marrow,
costochondral junction, thymus,
larynx, trachea, lungs and
bronchi, heart, thyroid gland,
parathyroids, esophagus,
stomach, duodenum, jejunum,
ileum, colon, mesenteric lymph
nodes, liver, gallbladder

(mice), pancreas, spleen,
kidneys, adrenal glands,
seminal vesicles/prostate/
testes or ovaries/uterus, brain,
and pituitary gland

Same as 14-d studies

Same as 14-d studies



TABLE 3. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF n-BUTYL CHLORIDE (Continued)

Fourteen-Day Studies

Thirteen-Week Studies

Two-Year Studies

ANIMALS AND ANIMAL MAINTENANCE (Continued)

Testing Laboratory
Method of Animal
Identification

Time Held Before
Test

Age When Placed
on Study

Age When Killed

Necropsy Dates

Method of Animal
Distribution

Feed

Bedding

Water

Cages

Cage Filters

Animals per Cage

Other Chemicals on
Test in the Same Room

Animal Room
Environment

EG&G Mason Research
Institute

Ear punch
194
Rats--7 wk; mice--7-9 wk

Rats--9-10 wk;
mice--10-12 wk

Rats--12/15/78-12/18/78;
mice--12/18/78-12/19/78

Animals were assigned to
test groups such that all
cage weights were
approximately equal

Wayne Lab Blox pellets
(Allied Mills, Chicago, IL);
available ad libitum

Aspen Bed (American
Excelsior, Baltimore, MD)

Automatic watering
system (Edstrom
Industries, Waterford,
WD); available ad
libitum

Polycarbonate (Lab Products,

Rochelle Park, NJ)

Disposable nonwoven
fiber filters (Lab

Products, Rochelle Park, NJ)

5

None

Temperature--19.4°-26.1°C;
humidity-- <1%-50%;
fluorescent light 12 h/d;

10 room air changes/h

EG&G Mason Research
Institute

Ear punch

Rats--18 d; mice--16 d

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

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

Rats--7/2/79-7/9/79;
mice--7/2/79-7/5/79

Assigned to test groups
such that the average
cage weights were
approximately equal

Same as 14-d studies

Aspen Bed hardwood chips
(American Excelsior, Co.,
Baltimore, MD) or Betta

Chips hardwood chips (Agway,
Inc., Syracuse, NY)

Same as 14-d studies

Same as 14-d studies

Nonwaven fiber filters (Lab
Products, Rochelle Park, NJ)

5

None

Temperature--mean 21.8°C;
humidity--5%-74% (av 40%);
fluorescent light 12 h/d;

10 room air changes/h

EG&G Mason Research
Institute

Ear punch

3wk

1st study--7 wk;
2nd study (mice)--8 wk

Rats--111-113 wk;
mice (1st study)--111-112 wk;
mice (2nd study’--112-113 wk

Rats--3/4/82-3/13/82;

mice (1st study)--2/17/82-
2/24/82; mice (2nd study)--
3/15/83-3/23/83

Randomized to cages by one
random numbers table, then to
groups by another random
numbers table

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

Aspen Bed hardwood chips

(American Excelsior, Co.,
Baltimore, MD)

Same as 14-d studies

Same as 14-d studies

Same as 13-wk studies

5

None

Temperature--mean 23°C;

2nd study--mean 22.9°C;
humidity--9%-78% (mean 41%);
fluorescent light 12 h/d;

12 room air changes/h

23
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II. MATERIALS AND METHODS

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 testing were
progeny of defined microflora-associated parents
that were transferred from isolators to barrier-
maintained rooms. Rats were shipped to the
testing laboratory at 4 weeks of age, mice for the
first studies were shipped at 4 weeks of age, and
mice for the second studies were shipped at 5
weeks of age. The animals were quarantined at
the testing facility for 3 weeks. Thereafter, a
complete necropsy was performed on five ani-
mals of each sex and species to assess their
health status. The rodents were placed on study
at 7 weeks of age (rats and mice in first studies)
or at 8 weeks (mice in second studies). The
health of the animals was monitored during the
course of the studies according to the protocols of
the NTP Sentinel Animal Program (Appen-
dix 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; test animal. In mid-
1981, data were obtained that showed in-
compatibility between the NIH C3H reference
colony and the C3H colony from a Program sup-
plier. In August 1981, inbred parental lines of
mice were further tested for genetic integrity via
isozyme and protein electrophoretograms that
demonstrate phenotype expressions of known
genetic loci.

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

Male mice from the C3H colony and female mice
from the C57BL/6 colony were used as parents

n-Butyl Chloride, NTP TR 312

for the hybrid B6C3F; mice used in these
studies. The influence of the potential genetic
nonuniformity in the hybrid mice on these
results is not known, but results of the studies
are not affected because concurrent controls
were included in each study.

Animal Maintenance

Animals were housed five per cage. Feed and
water were available ad libitum. Further
details of animal maintenance are given in
Table 3.

Clinical Examinations and Pathology

All animals were observed two times per day,
and clinical signs were recorded once per week.
Body weights by cage were recorded once per
week for the first 12 weeks of the study and once
per month thereafter. Mean body weights were
calculated for each group. Moribund animals
were killed, as were animals that survived to the
end of the studies. A necropsy was performed on
all animals, including those found dead unless
they were excessively autolyzed or cannibalized.
Thus, the number of animals from which par-
ticular organs or tissues were examined micro-
scopically varies and is not necessarily equal to
the number of animals that were placed on study
in each group.

Examinations for grossly visible lesions were
performed on major tissues or organs. Tissues
were preserved in 10% neutral buffered forma-
lin, embedded in paraffin, sectioned, and stained
with hematoxylin and eosin. Tissues examined
microscopically are listed in Table 3.

When the pathology examination was com-
pleted, the slides, individual animal data
records, and summary tables were sent to an in-
dependent quality assurance laboratory. Indi-
vidual animal records and tables were compared
for accuracy, slides and tissue counts were veri-
fied, and histotechnique was evaluated. All
tumor diagnoses, all target tissues, and all tis-
sues from a randomly selected 10% of the ani-
mals were evaluated by a quality assurance pa-
thologist. Slides of all target tissues and those
about which the original and quality assurance
pathologists disagreed were submitted to the
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Chairperson of the Pathology Working Group
(PWGQG) for evaluation. Representative coded
slides selected by the Chairperson were re-
viewed by PWG pathologists, who reached a con-
sensus and compared their findings with the
original and quality assurance diagnoses. When
diagnostic differences were found, the PWG sent
the appropriate slides and comments to the orig-
inal pathologist for review. This procedure has
been described, in part, by Maronpot and Boor-
man (1982) and Boorman et al. (1985). The final
diagnoses represent a consensus of contractor
pathologists and the NTP Pathology Working
Group. For subsequent evaluations, the diag-
nosed lesions for each tissue type are combined
according to the guidelines of McConnell et al.
(1986).

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

Statistical Methods

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

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

25

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

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

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
tumor under consideration is regarded as being
the cause of death. All reported P values for
tumor analyses are one-sided.

Life Table Analyses--The first method of
analysis assumed that all tumors of a given type
observed in animals dying before the end of the
study were “fatal”; i.e., they either directly or
indirectly caused the death of the animal. Ac-
cording 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
combined by the Mantel-Haenszel method to
obtain an overall P value. This method of
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adjusting for intercurrent mortality is the life
table method of Cox (1972) and of Tarone (1975).
The underlying variable considered by this anal-
ysis 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 com-
parison 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 study were “incidental”; i.e., they
were merely observed at necropsy in animals dy-
ing of an unrelated cause. According to this ap-
proach, the proportions of tumor-bearing ani-
mals in dosed and vehicle control groups were
compared in each of five time intervals: weeks
0-52, weeks 53-78, weeks 79-92, week 93 to the
week before the terminal-kill period, and the
terminal-kill period. The denominators of these
proportions were the number of animals on
which a necropsy was actually performed during
the time interval. The individual time interval
comparisons were then combined by the pre-
viously described method to obtain a single over-

all result. (See Haseman, 1984, for the com-
putational details of both methods.) A recently
n-Butyl Chloride, NTP TR 312
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developed method for the analysis of incidental
tumors based on logistic regression (Dinse and
Lagakos, 1983) was also employed as a sup-
plemental test in some instances. This method
has the advantage of not requiring time inter-
vals in the statistical evaluation.

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 con-
current control group is always the first and
most appropriate control group used for evalua-
tion, there are certain instances in which his-
torical control data can be helpful in the overall
assessment of tumor incidence. Consequently,
control tumor incidences from the NTP his-
torical control data base (Haseman et al., 1984)
are included for those tumors appearing to show
compound-related effects.
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RATS
FOURTEEN-DAY STUDIES
THIRTEEN-WEEK STUDIES

TWO-YEAR STUDIES

Body Weights and Clinical Signs
Survival
Pathology and Statistical Analyses of Results

MICE
FOURTEEN-DAY STUDIES
THIRTEEN-WEEK STUDIES

TWO-YEAR STUDIES

Body Weights and Clinical Signs
Survival
Pathology and Statistical Analyses of Results
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ITII. RESULTS: RATS

FOURTEEN-DAY STUDIES

All the rats that received 1,500 or 3,000 mg/kg
and 3/5 males and 1/5 females that received 750
mg/kg n-butyl chloride died before the end of the
studies (Table 4). No gavage accidents were
noted; therefore, all deaths were considered com-
pound related. The final mean body weight of
the male rats that received 750 mg/kg was 14%
lower than that of the vehicle controls. The final
mean body weight of the female rats that re-
ceived 750 mg/kg was 6% lower than that of the
vehicle controls. Convulsions were observed in
males that received 750 mg/kg or more and in
one female that received 1,500 mg/kg.

Aggressiveness and hyperactivity were observed
in rats that received 750 mg/kg. A bloody dis-
charge from the nose and mouth was observed in
males that received 750 mg/kg or more and in fe-
males that received 1,500 mg/kg. At necropsy,
blood was found in the cranial cavity of males
that received 750 mg/kg or more and females
that received 1,500 mg/kg or more. Histologic
examinations were not performed. Doses se-
lected for the 13-week studies were based on
weight gain depression and clinical signs ob-
served in the 14-day studies.

TABLE 4. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE FOURTEEN-DAY GAVAGE
STUDIES OF n-BUTYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (¢) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 164+ 5 206 + 3 +42+ 3~ --
190 5/5 164 5 207+ 4 +43% 3 100
380 5/5 164 £ 6 202t 6 +38+% 2 98
750 (d) 2/5 165t 5 178t 8 +19%+ t 86
1,500 (e)0/5 1656 3 ) ® 6))
3,000 (g) 0/5 166 + 3 43} ® 6
FEMALE
0 5/5 126 £ 3 154 + 2 +28 £ 2 -
190 5/5 126 £ 3 154 £ 2 +28t 1 100
380 5/5 126 £ 3 156 £ 4 +30% 2 101
750 (h) 4/5 126 £ 3 144+ 5 +16% 3 94
1,500 (i) 0/5 126 £ 3 ¢} (6] ®
3,000 () 0/5 126 + 3 4y (§9) ®

(a) Number surviving/number initially in the group

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

surviving to the end of the study.

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

(d) Day of death: 6,7,7
(e) Day of death: 3,3,3,3,4

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

(g) Day of death: 2,2,2,2,3
(h) Day of death: 8

(i) Day of death: 3,3,4,4,5
() Day of death: all 3
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III. RESULTS: RATS

THIRTEEN-WEEK STUDIES

Six of 10 male rats that received 500 mg/kg n-
butyl chioride died before the end of the studies
(Table 5). Because of the increased irritability of
rats at the higher doses, dosing by gavage be-
came extremely difficult; three deaths occurred
in the 500 mg/kg group because of gavage acci-
dents. The final mean body weights of males
that received 250 or 500 mg/kg were 11% or 20%
lower than that of the vehicle controls. Final
mean body weights of females that received 250
or 500 mg/kg were 6% or 10% lower than that of
the vehicle controls. Five of 10 males and 2/10
females that received 250 mg/kg and 9/10 males
and 8/10 females that received 500 mg/kg had
convulsions on one or more occasions. Extra-
medullary hematopoiesis of the spleen was ob-
served in 3/10 males that received 500 mg/kg.
The severity was mild in two rats and moderate
in a third. This lesion was not observed in vehi-
cle control animals.

Dose Selection Rationale: Because of weight

gain depression and convulsions observed at 250
mg/kg, doses selected for rats in the 2-year stud-
ies were 60 and 120 mg/kg n-butyl chloride ad-
ministered in corn oil by gavage, 5 days per
week.

TWO-YEAR STUDIES

Body Weights and Clinical Signs

The initial mean body weights of the dosed male
rats were lower than that of the vehicle controls,
and the mean body weights of the high dose
group remained slightly lower throughout the
studies (Table 6 and Figure 1). Mean body
weights of dosed and vehicle control female rats
were comparable throughout the studies. Many
dosed rats had tremors and convulsions after
being gavaged. Antibodies to Sendai virus and
RC virus were detected in sentinel animals
throughout the studies (Appendix L, Table L1).

TABLE 5. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF n-BUTYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls
(mg/kg) (percent)
MALE
0 10/10 131 £ 2 209 £ 4 +168 + 3 -
30 10/10 131+ 2 300 5 +169t5 100
60 10/10 130 2 290 % 4 +160 £ 3 97
120 10/10 131 £ 2 285+ 3 +154 £ 4 95
250 10/10 131 2 265 & 4 +134 3 89
500 d)4/10 131 x2 240 %10 +113 9 80
FEMALE
0 10/10 103 £1 1+8 +78t6 -
30 10/10 1021 7+3 + 75+2 98
60 10/10 1031 6% 2 + 731 97
120 10/10 1032 4% 1 + 711 96
250 10/10 1031 12 + 6812 94
500 10/10 1031 3% 2 + 602 90

(a) Number surviving/number initially in the group

(b) Initial mean group body weight + standard error of the mean. Subsequent calculations are based on those animals

surviving to the end of the study.

(c) Mean body weight change of the survivors of the group * standard error of the mean. Final body weights were taken

during week 12 of the study.

(d) Day of death: 7,10,11,11, 12,12, Three of these deaths were accidental,
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TABLE 6. MEAN BODY WEIGHTS AND SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES
OF n-BUTYL CHLORIDE

A 1 . 120 m

Weeks v 0, O v percen o, of AVWE percen 0, Of
on Study (grams) Survivors (grams) of veh controls) Survivors (grams) of veh controls) Survivors

MALE

0 167 50 159 95 50 160 96 0
1 190 50 181 96 50 180 0
2 216 50 211 98 50 206 95 0
3 236 50 251 108 235 100 0
4 250 50 240 96 244 98 50
5 272 50 261 96 50 261 96 50
8 285 80 276 9 80 272 95 50
7 296 50 284 96 50 281 95 50
8 318 50 299 98 50 295 93 0
9 322 50 310 96 50 306 95 0
10 332 50 320 96 50 311 94 0
11 339 50 326 96 50 320 0
12 345 50 336 97 50 327 95 0
16 376 50 372 99 50 387 95 0
20 388 50 377 97 50 360 93 0
24 414 50 401 97 50 377 91 50
28 428 50 412 97 50 392 50
32 439 50 434 99 50 405 49
38 450 50 436 97 50 418 93 49
40 470 50 454 97 49 434 92 48
44 484 50 473 98 49 452 93 47
48 490 49 481 98 49 459 94 48

52 494 49 488 98 469 95
56 499 49 496 99 48 471 94 43
60 497 49 492 99 472 ] 41
¢ 502 49 501 100 47 477 95 39
] 512 48 511 100 47 1 94 39
72 508 48 510 101 47 479 95 35
76 521 48 510 98 47 93 34
80 500 48 508 102 47 481 96 31
84 500 47 508 101 479 96 31
88 498 46 504 101 42 472 95 29
22 516 45 507 98 39 479 93 23
98 496 45 508 102 38 476 96 22
100 497 42 509 102 34 479 96 19
104 482 40 501 104 32 17

FEMALE

0 121 50 124 102 50 120 99 50
1 138 50 140 101 50 136 99 50
2 150 50 151 101 147 98 50
3 163 50 1 00 50 160 98 50
4 166 50 1 50 160 96 50
] 178 50 174 50 169 97 50
[ ] 181 50 178 98 50 173 96 50
1 181 50 185 02 50 181 100 50
8 189 50 191 01 50 186 98 50
9 192 50 196 02 50 190 99 50
10 195 50 198 02 50 192 98 50
1 198 50 200 01 50 194 98 50
12 202 50 202 00 50 198 98 50
16 212 50 213 00 50 214 101 50
20 218 50 219 00 50 215 99 50
24 226 50 228 01 50 224 99 50
28 226 50 228 01 50 227 100 50
32 240 50 242 101 50 242 101 50
36 249 50 251 01 50 245 98 50
40 259 50 259 00 50 254 98 45

44 264 50 268 02 50 261 99
48 270 50 274 01 50 262 97 38
52 278 50 281 102 50 272 99 35
54 -~ - - - - 276 - 33
56 287 50 292 102 50 284 99 32
58 - - -~ - - 292 - 30
60 291 50 297 102 49 293 101 28
62 -~ - - - - 300 -~ 25
84 302 50 308 102 48 308 101 25
88 - - - -~ - 11 - 25
% 314 50 322 103 48 %g 101 24
72 323 50 330 1 48 26 101 24
78 326 50 335 103 48 32 102 23
80 324 47 332 102 47 30 102 21
84 331 45 338 102 47 34 101 18
88 348 42 341 99 46 33 96 18
5 N e R “ a9 18
100 345 36 356 103 40 341 99 15
104 a3s 35 359 107 38 331 99 12
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III. RESULTS: RATS

Survival

Estimates of the probabilities of survival for
male and female rats administered n-butyl
chloride at the doses used in these studies and
for the vehicle controls are shown in the Kaplan
and Meier curves in Figure 2. The survival of
both the male (after week 59) and female (after
week 41) high dose groups was significantly
lower than that of the vehicle control groups
(Table 7). Based on the survival in the 13-week
studies, the high mortality in both the 60 and
120 mg/kg groups was unexpected.

Pathology and Statistical Analyses of
Results

This section describes the significant or note-

worthy changes in the incidences of rats with
neoplastic or nonneoplastic lesions of the adre-
nal gland, pancreas, urinary bladder, lung,
brain, spleen, kidney, prostate, or multiple or-
gans. 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 individ-
ual male and female rats. Findings on nonneo-
plastic lesions are summarized in Appendix C
(Tables C1 and C2). Appendix E (Tables E1 and
E2) contains 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). Historical incidences of tumors in corn
oil vehicle control animals are listed in Ap-
pendix F.

TABLE 7. SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF n-BUTYL CHLORIDE

Vehicle Control 60 mg/kg 120 mg/kg
MALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 10 18 33
Killed at termination 40 32 17
Survival P values (c) <0.001 0.107 <0.001
FEMALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 15 12 39
Killed at termination 34 38 11
Died during termination period 1 0 0
Survival P values (c) <0.001 0.561 <0.001

(a) Terminal kill period: male--weeks 104-106; female--weeks 105-106

(b) Includes animals killed in 2 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.
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ITII. RESULTS: RATS

Adrenal Gland: Cytoplasmic vacuolization of
the adrenal cortex was observed at increased in-
cidences in dosed male rats (vehicle control,
5/50, 10%; low dose, 10/50, 20%; high dose, 20/50,
40%) but not in the dosed female rats (vehicle
control, 4/50, 8%; low dose, 5/50, 10%; high dose,
3/49, 6%). The incidence of pheochromocytomas
in low dose female rats was significantly greater
than that in the vehicle controls (Table 8). The
incidences of pheochromocytomas in dosed male
rats were lower than that in the vehicle controls

(vehicle control, 15/50, 30%; low dose, 11/50,
22%; high dose, 4/50, 8%). Malignant pheo-
chromocytomas were observed in one male and
one female vehicle control animal.

Pancreas: Acinar cell adenomas in male rats oc-
curred with a significant positive trend by the
life table test; the incidences in the dosed groups
were not significantly greater than that in the
vehicle controls (Table 9).

TABLE 8. ANALYSIS OF ADRENAL GLAND LESIONS IN FEMALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (a)

Vehicle Control 60 mg/kg 120 mg/kg

Medullary Hyperplasia

Overall Rates 3/50 (6%) 7/50 (14%) 4/49 (8%)
Pheochromocytoma (b)

Overall Rates 0/50 (0%) 6/50 (12%) 1/49 (2%)

Adjusted Rates 0.0% 15.0% 6.7%

Terminal Rates 0/35 (0%) 5/38 (13%) 0/11 (0%)

Week of First Observation 88 100

Life Table Tests P=0.091 P=0.023 P=0.320

Incidental Tumor Tests P=0.143 P=0.011 P=0.602
Malignant Pheochromocytoma

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

Adjusted Rates 2.9% 15.0% 6.7%

Terminal Rates 1/35 (3%) 5/38 (13%) 0/11 (0%)

Week of First Observation 105 88 100

Life Table Tests P=0.189 P=0.074 P=0.518

Incidental Tumor Tests P=0.258 P=0.043 P=0.714

(a) The statistical analyses used are discussed in Chapter II (Statistical Methods) and Appendix E (footnotes).
(b) Historical incidence of pheochromocytomas (all types) at testing laboratory (mean * SD): 13/199 (7% * 2%); historical
incidence in NTP studies: 65/1,093 (6% £ 3%)

TABLE 9. ANALYSIS OF PANCREATIC ACINAR CELL ADENOMAS IN MALE RATS IN THE TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (a)

Vehicle Control 60 mg/kg 120 mg/kg
Overall Rates 4/50 (8%) 9/50 (18%) 5/48 (10%)
Adjusted Rates 10.0% 27.1% 29.4%
Terminal Rates 4/40 (10%) 8/32 (25%) 5/17 (29%)
Week of First Observation 104 99 104
Life Table Tests P=0.040 P=0.050 P=0.076
Incidental Tumor Tests P=0.050 P=0.054 P=0.076

(a) Historical incidence at testing laboratory (mean * SD): 5/196 (3% * 1%); historical incidence in NTP studies: 47/1,086
(4% * 8%)
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III. RESULTS: RATS

Urinary Bladder: Transitional cell papillomas
were observed in one low dose male rat and in
one high dose female rat.

Lung: Hemorrhage of the alveoli was observed
at increased incidences in high dose male and
female rats (Table 10).

Brain: Hemorrhage of the brain was observed at
increased incidences in high dose male and fe-
male rats (Table 10).

Spleen: Lymphoid depletion and hemosiderosis
were observed at increased incidences in high
dose male and female rats (Table 10).

Kidney: Nephropathy was observed at increased
incidences in dosed female rats (vehicle control,
13/50, 26%; low dose, 25/50, 50%; high dose,
20/50, 40%).

Prostate: Focal hyperplasia was observed in 5/42
(12%) low dose male rats but not in the other
groups. In addition, 1/42 (2%) low dose male rats
had a prostate adenoma.

Multiple Organs: Congestion of multiple organs
was observed at increased incidences in high
dose rats (male: vehicle control, 2/50, 4%; low
dose, 6/50, 12%; high dose, 15/50, 30%; female:
vehicle control, 0/50; low dose, 1/50, 2%; high
dose, 28/50, 56%).

TABLE 10. INCIDENCES OF NONNEOPLASTIC LESIONSIN RATS IN THE TWO-YEAR GAVAGE
STUDIES OF n-BUTYL CHLORIDE (a)

Male Female
Vehicle 80 mg/kg 120 mg/kg Vehicle 80 mg/kg 120 mg/kg

Lesion/Site Control Control
Hemorrhage

Brain 2/49 4/50 18/49 1/50 1/50 25/50

Lung 0/50 2/50 19/50 0/50 1/50 26/50
Lymphoid depletion

Spleen 1/50 1/50 15/50 1/50 1/50 24/50
Hemosiderosis

Spleen 6/50 3/50 16/50 3/50 3/50 27/50
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II1. RESULTS: MICE

FOURTEEN-DAY STUDIES

All the mice that received 3,000 mg/kg and 3/5
males and 2/5 females that received 1,500 mg/kg
died before the end of the studies (Table 11). No
gavage accidents occurred; therefore, the deaths
were attributed to dosing. The final mean body
weight of males that received 750 mg/kg was 7%
lower than that of the vehicle controls; the final
mean body weight of the survivors of the 1,500
mg/kg group was greater than that of the vehicle
controls. Final mean body weights of dosed and
vehicle control female mice were comparable.
Mice that received 1,500 or 3,000 mg/kg were
hyperactive. Two of 10 males that received
3,000 mg/kg had convulsions. No compound-
related gross pathologic effects were observed in
animals that lived to the end of the studies.
Histologic evaluation was not required. Doses
for the 13-week studies were based on survival

and weight gain depression in the 14-day
studies.

THIRTEEN-WEEK STUDIES

The incidences of deaths in the various groups
are given in Table 12. A number of gavage acci-
dents occurred during the studies (two vehicle
control females, a male and female in the 60
mg/kg groups, a female in the 120 mg/kg group,
and two females in the 1,000 mg/kg group) and
were attributed to handling and dosing of the
animals by several different technicians during
the studies. The final mean body weights of
dosed and vehicle control mice were comparable.
Two female mice in the 1,000 mg/kg group con-
vulsed during the course of the study. No other
compound-related clinical signs were observed
for male and female mice. No compound-related
histopathologic effects were observed.

TABLE 11. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE FOURTEEN-DAY GAVAGE
STUDIES OF n-BUTYL CHLORIDE

Mean Body Weights (grams)

Final Weight Relative

Dose Survival (a) Initial (b) Final Change (¢) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 245 + 0.8 26.2% 1.0 +17+04 --
190 5/5 243 £ 09 276 £ 1.1 +33*04 105.3
380 5/5 247108 278+ 0.9 +3.1 %04 106.1
750 5/5 243+ 09 244 + 1.2 +0.1x06 93.1
1,500 (d)2/5 245+ 0.8 2701 2.0 +12104 103.1
3,000 (e)0/5 24.1 £ 0.8 ) ® H
FEMALE
0 5/5 199 * 0.3 214 %05 +15t02 -
190 5/6 199 + 04 214104 +1.5% 0.2 100.0
380 5/5 19.8 £ 0.3 216+ 04 +1.8% 0.7 100.9
750 5/5 195 £ 0.5 216 £ 0.7 +2.1+05 100.9
1,500 (g)3/5 19.8 £ 0.5 220 * 0.6 +14%04 102.8
3,000 (h) 0/5 19.7 £ 0.7 §3) ) ®

(a) Number surviving/number initially in the group

(b) Initial group mean body weight + standard error of the mean. Subsequent calculations are based on those animals

surviving to the end of the study.

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

(d) Day of death: 15,17, 18 while awaiting necropsy
(e) Day of death: 3,6,8,9, 10

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

(g) Day of death: 11,14
(h) Day of death: 3,6,6,7,8

n-Butyl Chloride, NTP TR 312
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TABLE 12,

SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK GAVAGE

STUDIES OF n-BUTYL CHLORIDE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls
(mg/kg) (percent)
MALE
0 (d)9/10 23.2% 05 315+ 0.8 +82 1t 0.6 -
60 (e) 9/10 233105 323+ 09 +88 05 102.5
120 10/10 232 05 319+ 0.9 +8.7% 0.6 1013
250 10/10 233 0.5 30.6 £ 0.6 +73 %04 97.1
500 10/10 23.1 £ 04 32305 +9.2+ 0.2 102.5
1,000 10/10 233 % 04 32305 +9.0+ 04 102.5
FEMALE
0 (H8/10 186 £ 0.4 244 * 0.5 +5.7 %+ 0.3 -
60 (e)9/10 19.0 £ 0.4 249 £ 05 +59+ 0.2 102.0
120 (2)9/10 19.0% 04 246 % 0.6 +59 05 100.8
250 10/10 183 + 0.3 246 £ 0.5 +6.3 0.3 100.8
500 10/10 185 £ 0.3 25.0 £ 0.3 +6.5 % 0.2 102.5
1,000 (h)7/10 186 + 0.3 25.4 £ 0.5 +6.6 £ 0.3 104.1

(a) Number surviving/number in group

(b) Initial group mean body weight + standard error of the mean. Subsequent calculations are based on those animals

surviving to the end of the study.

(¢} Mean body weight change of the survivors £ standard error of the mean. Final body weights were taken during week 12

of the study.

(d) Day of death: 12

(e) Day of death: 6, gavage accident

() Day of death: 1,9, gavage accidents

(g) Day of death: 12, gavage accident

(h) Day of death: 7,8, 12, two were gavage accidents

Dose Selection Rationale: The doses selected for
mice in the 2-year studies were 500 and 1,000
mg/kg n-butyl chloride administered in corn oil
by gavage, 5 days per week. The dose selection
was based on the absence of reduction in body
weight in males and females and on the absence
of dose-related clinical signs in male mice and
minimal clinical signs in female mice at the
1,000 mg/kg dose in the 13-week studies.

TWO-YEAR STUDIES
Body Weights and Clinical Signs

In the first study, the mean body weights of the
male mice that received 1,000 mg/kg were lower
than those of the vehicle controls after week 36;
the mean body weights of the female mice that
received 500 mg/kg were greater than those of
the vehicle controls throughout most of the

37

study (Table 13 and Figure 3). Compound-relat-
ed clinical signs included convulsions, primarily
in high dose male mice. Because of the large
number of deaths in the 1,000 mg/kg mouse
groups, another dose group (250 mg/kg) and
matching vehicle controls were started for male
and female mice approximately 13 months after
initiation of the other studies.

Sendali virus was present in female sentinel mice
in the first study but not in the second study.
Mouse hepatitis virus (MHV) was detected in ve-
hicle controls at the end of both the first and
second studies.

In the second studies, the mean body weights of
the 250 mg/kg groups of male and female mice
were greater than those of the vehicle controls
throughout most of the studies (Table 14 and
Figure 4).
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TABLE 18. MEAN BODY WEIGHTS AND SURVIVAL OF MICE IN THE FIRST TWO-YEAR GAVAGE
STUDIES OF n-BUTYL CHLORIDE
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III. RESULTS: MICE

Survival male and female mice approximately 13 months

after initiation of the other studies. The sur-
Estimates of the probabilities of survival for vival of the 1,000 mg/kg male group in the first
male and female mice administered n-butyl study was significantly lower than that of the
chloride at the doses used in these studies and vehicle control group after week 89 (Table 15).
for the vehicle controls are shown in the Kaplan No significant differences in survival were ob-
and Meier curves in Figures 5 and 6. Because of served between the vehicle control and the 500
the large number of deaths in the 1,000 mg/kg mg/kg groups in the first studies or the 250
mouse groups, another dose group (250 mg/kg) mg/kg groups in the second studies (Tables 15
and matching vehicle controls were started for and 16).

TABLE 15. SURVIVAL OF MICE IN THE FIRST TWO-YEAR GAVAGE STUDIES OF n-BUTYL

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

MALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 17 23 40
Killed at termination 32 27 10
Died during termination period 1 0 0
Survival P values (¢) <0.001 0.456 <0.001
FEMALE (a)
Animals initially in study 50 50 50
Nonaccidental deaths before termination (b) 21 18 40
Accidental deaths 0 2 0
Killed at termination 28 30 (d 10
Died during termination period 1 0
Survival P value 0.926

(a) Terminal kill period: male--week 104; female--week 105

(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.

(d) Survivors killed at week 45

TABLE 16. SURVIVAL OF MICE IN THE SECOND TWO-YEAR GAVAGE STUDIES OF n-BUTYL

CHLORIDE
Vehicle Control 250 mg/kg

MALE (a)
Animals initially in study 50 50
Nonaccidental deaths before termination (b) 13 15
Killed at termination 35 35
Died during termination period 2 0
Survival P value (c) 0.825
FEMALE (a)
Animals initially in study 50 50
Nonaccidental deaths before termination (b) 24 14
Killed at termination 25 36
Died during termination period 1 0
Survival P value (¢) 0.060

(a) Terminal kill period: weeks 104-105
(b) Includes animals killed in a moribund condition
(c) The result of the life table pairwise comparison with the vehicle controls is in the dosed column,
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ITII. RESULTS: MICE

Pathology and Statistical Analyses of
Results

This section describes the significant or note-
worthy changes in the incidences of mice with
neoplastic or nonneoplastic lesions of the lung,
liver, circulatory system, ovary, or uterus. His-
topathologic findings on neoplasms in mice are
summarized in Appendix B (Tables B1-B4);
Appendix B (Tables B5-B8) also gives the sur-
vival and tumor status for individual male and
female mice. Findings on nonneoplastic lesions
are summarized in Appendix D (Tables D1-D4).
Appendix E (Tables E3-E6) contains the sta-
tistical analyses of those primary tumors that
occurred with an incidence of at least 5% in one
of the two or three groups. The statistical analy-
ses used are discussed in Chapter II (Statistical
Methods) and Appendix E (footnotes). Historical
incidences of tumors in corn oil vehicle control
animals are listed in Appendix F. A comparison
of the vehicle control groups used in the first and
second studies suggested that certain differences
in survival and/or tumor incidence may have
been present between the two groups. Conse-
quently, these vehicle control groups were not
combined routinely in the statistical analyses.
Nevertheless, as a supplemental analysis the
groups were pooled for those specific tumors
showing some suggestion of a compound-related
effect relative to the concurrent vehicle control.

Lung: The incidence of alveolar/bronchiolar
adenomas or carcinomas (combined) in the 500
mg/kg group in the first study of female mice
was significantly greater (P=0.028) than that in
the vehicle controls by the incidental tumor test
(Table 17). The use of logistic regression, an al-
ternative test procedure for incidental tumors
(Chapter II), had little effect on the P value
(P=0.04). However, this increased incidence
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was not significant relative to the pooled vehicle
control group.

Liver: The incidence of hepatocellular adenomas
or carcinomas (combined) in female mice that re-
ceived 500 mg/kg in the first study was signifi-
cantly greater (P =0.04) than that in the vehicle
controls by the incidental tumor test; however, it
was not significant by logistic regression
analysis (P=0.08). In addition, this increased
Incidence was not significant relative to the
pooled vehicle control group. Moreover, the inci-
dence of hepatocellular adenomas or carcinomas
(combined) in the female vehicle controls in the
second study was greater than that in the 500
mg/kg group in the first study (Table 18).

Circulatory System: The incidence of hemangio-
sarcomas in the male mice that received 1,000
mg/kg in the first study was significantly
greater than that in the vehicle controls by life
table analysis. The significance of this effect
was essentially unchanged when comparison
was based on the pooled vehicle control groups.
The incidence of hemangiosarcomas in the ve-
hicle controls in the second study was the same
as that in the 1,000 mg/kg group in the first
study (Table 19).

Ovary or Uterus: Suppurative inflammation in
the first study was observed in 15/50 female ve-
hicle control mice and 6/49 female mice in the
500 mg/kg group. Klebsiella pneumoniae was
diagnosed in 4/59 uterine lavage samples taken
from vehicle control and dosed mice in the first
study. Suppurative inflammation in the second
study was observed in 17/50 female vehicle con-
trol mice and 9/50 female mice in the 250 mg/kg
group. Uterine lavage samples were not taken
in the second study.
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TABLE 17. ANALYSIS OF LUNG LESIONS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDIES
OF n-BUTYL CHLORIDE (a)

First Study (b Second Study (¢)

ehicle Contro mg/kg Vehicle Control 250 mg/kg
Hygerplasia
verall Rates 1/50 (2%) 1/50 (2%) 0/50 (0%) 0/50 (0%)
Alveolar/Bronchiolar Adenoma
Overall Rates 3/50 (6%) 6/50(12%) 5/50 (10%) 6/50 (12%)
Adjusted Rates 8.6% 18.6% 15.4% 14.9%
Terminal Rates 1/29 (3%) 5/30(17%) 3/26 (12%) 4/36 (11%)
Week of First Observation 98 76 64 81
Life Table Test P=0.238 P=0.596N
Incidental Tumor Test P=0.138 P=0.497
Alveolar/Bronchiolar Carcinoma
Overall Rates 0/50 (0%) 4/50 (8%) 1/50 (2%) 3/50 (6%)
Adjusted Rates 0.0% 13.3% 3.8% 7.5%
Terminal Rates 0/29 (0%) 4/30 (13%) 1/26 (4%) 2/36 (6%)
Week of First Observation 105 104 81
Life Table Test P=0.066 P=0.405
Incidental Tumor Test P=0.066 P=0.342
Alveolar/Bronchiolar Adenoma or Carcinoma (d)
Overall Rates 3/50(6%) . 9/50 (18%) 6/50 (12%) 8/50 (16%)
Adjusted Rates 8.6% 28.3% 19.0% 20.2%
Terminal Rates 1/29 (3%) 8/30(27%) 4/26 (15%) 6/36 (17%)
Week of First Observation 98 76 64 81
Life Table Test P=0.063 -P=0.580
Incidental Tumor Test P=0.028 P=0.437
Pooled Vehicle Control (e, f) 250 mg/kg 500 mg/kg
Hyperplasia
verall Rates 1/100 (1%) 0/50 (0%) 1/50 (2%)
Alveolar/Bronchiolar Adenoma
Overall Rates 8/100 (8%) 6/50 (12%) 6/50 (12%)
Adjusted Rates 11.8% 14.9% 18.0%
Terminal Rates 4/57 (T%) 4/36 (11%) 5/31(16%)
Week of First Observation 64 81 76
Life Table Test P=0.270 P=0.432 P=0.333
Incidental Tumor Test P=0.225 P=0.300 P:=0.277
Alveolar/Bronchiolar Carcinoma
QOverall Rates 1/100 (1%) 3/50 (6%) 4/50 (8%)
Adjusted Rates 1.8% 7.5% 12.9%
Terminal Rates 1/57 (2%) 2/36 (6%) 4/31 (13%)
Week of First Observation 105 81 105
Life Table Test P=0.030 P=0.151 P:=0.048
Incidental Tumor Test P=0.030 P=0.134 P=0.048
Alveolar/Bronchiolar Adenoma or Carcinoma (d)
Overall Rates 9/100 (9%) 8/50(16%) 9/50 (18%)
Adjusted Rates 13.4% 20.2% 27.6%
Terminal Rates 5/57 (9%) 6/36 (17%) 8/31 (26%)
Week of First Observation 64 81 76
Life Table Test P=0.084 P=0.276 P=0.111
Incidental Tumor Test P=0.064 P=0.175 P:=0.081

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

(b) Terminal kill at week 105
(¢) Terminal kill at week 104

(ngHistéorical incidence at testing laboratory (mean * SD): 15/199 (8%  4%); historical incidence in NTP studies: 57/1,087
( %)

(e) Terminal kill regarded as being week 104 for both studies ; thus, one 500 mg/kg and two vehicle control natural deaths at
week 104 of the first study are considered as terminal kills in the pooled analysis. ‘

() Pooled control groups are not normally used in NTP carcinogenesis studies; they are used here only as a supplemental
analysis in the overall data evaluation.
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TABLE 18. ANALYSIS OF LIVER TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDIES
OF n-BUTYL CHLORIDE (a)

Hepatocellular Adenoma
Overall Rates
Adjusted Rates
Terminal Rates
Week of First Observation
Life Table Test
Incidental Tumor Test

Hepatocellular Carcinoma
Overall Rates
Adjusted Rates
Terminal Rates
Week of First Observation
Life Table Test
Incidental Tumor Test

First Study (b
ehicle Contro 500 mg/kg

Hepatocellular Adenoma or Carcinoma (d)

Overall Rates

Adjusted Rates

Terminal Rates

Week of First Observation
Life Table Test

Incidental Tumor Test

Hepatocellular Adenoma

1/50 (2%) 4/50 (8%)
3.4% 13.3%
1/29(3%) 4/30 (13%)
105 105
P=0.187
P=0.187
2/50 (4%) 4/50 (8%)
6.6% 12.9%
1/29 (3%) 3/30(10%)
104 104
P=0.349
P=0.144
3/50 (6%) 8/50 (16%)
9.9% 25.8%
2/29 (7%) 7/30 (23%)
104 104
P=0.109
P=0.038

Pooled Vehicle Control (e, )

Overall Rates 9/100 (9%)
Adjusted Rates 14.0%
Terminal Rates 5/57 (9%)
Week of First Observation 89
Life Table Test P=0.421IN
Incidental Tumor Test P=0.544
Hepatocellular Carcinoma
Overall Rates 3/100(3%)
Adjusted Rates 4.6%
Terminal Rates 2/57 (4%)
Week of First Observation 88
Life Table Test P=0.122
Incidental Tumor Test P=0.091
Hepatocellular Adenoma or Carcinoma (d)
Overall Rates 12/100 (12%)
Adjusted Rates 18.3%
Terminal Rates 7/67 (12%)
Week of First Observation 88
Life Table Test P=0.343
Incidental Tumor Test P=0.190

Second Study (c)
Vehicle Control 250 mg/kg
8/50(16%) 4/50 (8%)
25.9% 10.4%
4/26 (15%) 3/36 (8%)
89 88
P=0.083N
P=0.154N
1/50 (2%) 5/50 (10%)
2.4% 13.3%
0/26 (0%) 4/36 (11%)
88 93
P=0.179
P=0.124
9/50 (18%) 7/50 (14%)
27.7% 17.9%
4/26 (15%) 5/36 (14%)
88 88
P=0.207N
P=0.369SN
250 mg/kg 500 mg/kg
4/50 (8%) 4/50 (8%)
10.4% 12.9%
3/36 (8%) 4/31 (13%)
88 105
P=0.410N P=0.510N
P=0.541N P=0.548
5/50 (10%) 4/50 (8%)
13.3% 12.9%
4/36 (11%) 4/31 (13%)
93 104
P=0.136 P=0.185
P=0.102 P=0.190
7/50 (14%) 8/50 (16%)
17.9% 25.8%
5/36 (14%) 8/31(26%)
88 104
P=0.57IN P=0.374
P=0477 P=0.226

(a) The incidences of adenomas alone or combined with carcinomas were significantly different for the two vehicle control
groups. Adenomas alone (vehicle control group first study, 1/50; vehicle control group second study, 8/50) were significantly
different by the life table test (P=0.01), incidental tumor test (P=0.007), and the Fisher exact test (P=0.02). However, when
adenomas were combined with carcinomas, the significance was not as great for the life table test (P=0.04) and incidental
tumor test (P=0.03). The combined tumors were not significantly different by the Fisher exact test (P=0.06).

(b) Terminal kill at week 105
(¢) Terminal kill at week 104

(d) Historical incidence at testing laboratory (mean * SD): 17/198 (9% *+ 5%); historical incidence in NTP studies: 74/1,092

(7% t 4%)

(e) Terminal kill regarded as being week 104 for both studies; thus, one 500 mg/kg and two vehicle control natural deaths at
week 104 of the first study are considered as terminal kills in the pooled analysis.
(f) Pooled control groups are not normally used in NTP carcinogenesis studies; they are used here only as a supplemental
analysis in the overall data evaluation.
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TABLE 19. ANALYSIS OF CIRCULATORY SYSTEM TUMORS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDIES OF n-BUTYL CHLORIDE

First Study Vehicle Control 500 mg/kg 1,000 mg/kg
Hemangiosarcoma (a)
Overall Rates 1/50 (2%) 3/50 (6%) 4/50 (8%)
Adjusted Rates 3.0% 8.9% 19.3%
Terminal Rates 1/33 (3%) 0/27 (0%) 0/10 (0%)
Week of First Observation 104 91 68
Life Table Tests P=0.028 P=0.272 P=0.044
Incidental Tumor Tests P=0.380 P=0.552 P=0.360
Second Study Vehicle Control 250 mg/kg
Hemangiosarcoma
Overall Rates 4/50 (8%) (b) 2/50 (4%)
Adjusted Rates 10.8% 5.7%
Terminal Rates 4/37 (11%) 2/35 (6%)
Week of First Observation 105 104
Life Table Test P=0.362N
Incidental Tumor Test P=0.362N
Pooled Vehicle Control(c) 250 mgkg 500 mg/kg 1,000 mg/kg
Hemangiosarcoma
Overall Rates 5/100 (5%) 2/50 (4%) 3/50 (6%) 4/50 (8%)
Adjusted Rates 7.1% 5.7% 8.9% 19.3%
Terminal Rates 570 (7%) 2/35 (6%) 0/27 (0%) 0/10 (0%)
Week of First Observation 104 104 91 68
Life Table Test P=0.024 P=0.555N P=0.435 P=0.033
Incidental Tumor Test P=0.281 P=0.555N P=0.605 P=0.304

(a) Historical incidence of hemangioma or hemangiosarcoma (combined) at testing laboratory (mean % SD): 4/200

(2% * 2%); historical incidence in NTP studies: 49/1,097 (4% + 4%)

(b) A hemangioma (subcutaneous tissue) was also observed in this group.

(c) Pooled control groups are not normally used in NTP carcinogenesis studies; they are used here only as a supplemental
analysis in the overall data evaluation.
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IV. DISCUSSION AND CONCLUSIONS

n-Butyl chloride was administered in corn oil by
gavage to male and female F344/N rats and
B6C3F; mice at the following doses: 0-3,000
mg/kg for 14 days (rats and mice), 0-500 mg/kg
for 13 weeks (rats), 0-1,000 mg/kg for 13 weeks
(mice), 0, 60, or 120 mg/kg for 2 years (rats), and
0, 250, 500, or 1,000 mg/kg for 2 years (mice).

Short-Term Studies

In the 14-day studies, all rats that received 1,500
or 3,000 mg/kg and 3/5 males and 1/5 females
that received 750 mg/kg n-butyl chloride died
before the end of the studies. Only males re-
ceiving 750 mg/kg had lower body weights than
did the vehicle controls. Hyperactivity and con-
vulsions following gavage administration and
bloody discharge from the nose and mouth were
observed in male rats that received 750 mg/kg or
more. One female rat that received 1,500 mg/kg
had convulsions. Similar effects occurred in
mice, although n-butyl chloride appeared to be
less toxic. These clinical signs are indicative of
central nervous system effects, and they have
been reported previously by Smyth et al. (1954).
All mice that received 3,000 mg/kg and 3/5
males and 2/5 females that received 1,500 mg/kg
died before the end of the studies. No deaths
occurred in groups administered 750 mg/kg or
less. No compound-related reductions in weight
gain occurred. Mice were hyperactive when
administered doses of 1,500 mg/kg or more.
Furthermore, only 2/10 male mice in the 3,000
mg/kg group had convulsions. There were no
compound-related pathologic effects.

In the 13-week studies, all rats survived except
for six males in the 500 mg/kg dose group; three
of these died as a result of gavage accidents. As
in the 14-day studies, animals were hyperactive
and convulsed on one or more occasions (5/10
males and 2/10 females at 250 mg/kg and 9/10
males and 8/10 females at 500 mg/kg). Convul-
sions were not observed in the lower dose groups.
Final mean body weights of males that received
250 or 500 mg/kg were 11%-20% lower than
those of the vehicle controls, whereas only fe-
males in the 500 mg/kg group had 10% lower
body weights. Mild to moderate compound-rela-
ted extramedullary hematopoiesis in the spleen
was observed in 3/10 males receiving 500 mg/kg.
Because of weight gain depression and
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convulsions observed at 250 mg/kg and deaths in
the male 500 mg/kg group, doses of 60 and 120
mgrkg n-butyl chloride were selected for male
and female rats in the 2-year studies.

Gavage accidents during the mouse studies
killed two vehicle control females, a male and a
female in the 60 mg/kg groups, a female in the
120 mg/kg group, and two females in the 1,000
mg/kg group. Only one death, that of a female
that received 1,000 mg/kg, was attributed to
compound administration. Two females in this
same group convulsed during the study. There
were no compound-related effects on weight gain
and no histopathologic effects. Based on these
findings, doses of 500 and 1,000 mg/kg were
selected for male and female mice in the 2-year
studies. The difference in doses selected for rats
and mice in the 2-year studies likely demon-
strates a difference in sensitivity to, or in me-
tabolism and disposition of, n-butyl chloride.

Two-Year Studies: Rats

In the 2-year studies, survival of both male rats
(after week 59) and female rats (after week 41)
in the high dose groups was significantly lower
than that of the vehicle controls due to n-buty!
chloride-related toxicity (see Figure 2). Hyper-
activity, leading to tremors and convulsions, was
noted in some animals before they died; this
finding was consistent with the results of the 14-
day and 13-week studies in which higher doses
were used. Neither gross observations nor histo-
pathologic evaluations revealed toxic mor-
phologic lesions directly attributable to ad-
ministration of n-butyl chloride, but there were
incidences of small, usually perivascular hemor-
rhages in the brain which were consistent with
rats dying suddenly during convulsions. Like-
wise, agonal or terminal congestion, edema, and
hemorrhage of the lung were common in such
animals. The actual cause of death could not be
determined. Similar histopathologic findings
were observed in animals dying later in the
study but not in those killed at the end of the
studies. The excessive mortality in both high
dose male and female groups suggests that toxic
levels were reached. There was no compound-
related decrease in relative weight gain in any
dose group. Death was considered to be com-
pound related and not due to errors in gavage
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administration. The mortality in the high dose
groups was evaluated, and the studies were con-
tinued because of good survival in the low dose
groups and no apparent compound-related re-
ductions in weight gains in any dose groups.
Based on the findings in the 13-week studies,
high mortality in the 120 mg/kg high dose
groups was not expected and reduced the sensi-
tivity for determining carcinogenic responses in
these groups. In retrospect, it might have been
desirable to have conducted additional studies at
a dose lower than 60 mg/kg.

Despite the low survival of high dose male and
female rats, the present studies are considered
adequate because survival of male and female
rats in the 60 mg/kg dose groups was sufficient
to permit evaluation and interpretation of the
data. Thirty-two of 50 male rats administered
60 mg/kg n-butyl chloride survived to the end of
the study (compared with 40/50 vehicle con-
trols), and 38/50 females administered the same
dose survived to the end of the study (compared
with 35/50 vehicle controls). The mean body
weights of high dose males were slightly (less
than 9%) lower than those of the vehicle controls
throughout most of the study. Mean body
weights of dosed females and low dose males and
concurrent vehicle controls were comparable
throughout the studies. No clinical signs other
than convulsions were observed following
gavage administration.

There was a marginally (P=0.04) increased inci-
dence of pheochromocytomas of the adrenal
gland in low dose female rats (vehicle control,
1/50; low dose, 6/50; high dose, 1/49). There was
no supporting increase in the high dose group,
and most of the tumors were observed at the end
of the study. Pheochromocytomas are late-
developing tumors, and this lesion was not
observed in the 11 high dose females that sur-
vived 2 years. The incidences of hyperplasia of
the adrenal medulla were not strongly sup-
portive (vehicle control, 3/50; low dose, 7/50;
high dose, 4/49). If these effects were compound-
related, higher incidences of hyperplasia and
tumors would have been expected. The his-
torical incidence of this tumor is 6%-7%. There
was no significant trend for the incidence of this
tumor, pairwise statistical significance was mar-
ginal, and the incidences of hyperplasia provided
limited support. In addition, a negative trend
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was seen in male rats (vehicle control, 15/50; low
dose, 11/50; high dose, 4/50). One vehicle control
female rat had a malignant pheochromocytoma.
Thus, this marginal increase in female rats is
considered unlikely to be the result of n-butyl
chloride administration.

In male rats, there was a positive trend in the in-
cidences of cytoplasmic vacuolization in the ad-
renal cortex (vehicle control, 5/50; low dose,
10/50; high dose, 20/50). In female rats, the inci-
dences were lower and not different among the
groups (vehicle control, 4/50; low dose, 5/50; high
dose, 3/49). Although increased cytoplasmic vac-
uolization indicates an increased accumulation
of lipid material, the biologic significance of this
compound-related effect in male rats is not clear.
No other compound-related nonneoplastic le-
sions were seen in the adrenal cortex.

Transitional cell papillomas of the urinary blad-
der were observed in one low dose male rat and
one high dose female rat. The overall historical
incidence of this tumor is 0% in male rats and
0.3% in female rats throughout the Program,
and none has been observed previously at this
laboratory. The significance of this lesion is not
clear and is reported here only because it is not
normally observed.

Several nonneoplastic effects were observed pri-
marily in high dose male and female rats as a
probable result of chemical-related toxicity (see
Table 10). Convulsions after dosing, especially
in high dose animals, were common throughout
the studies. Mortality was excessive in both
high dose male and female groups. Toxic effects
included hemorrhage in the brain and lung and
lymphoid depletion and hemosiderosis of the
spleen. Hemorrhage of the brain and alveoli are
often observed in animals dying from convul-
sions. In addition, lymphoid depletion of the
spleen is consistent with a stressed state of the
animals. The cause of the splenic hemosiderosis
is not known. Hemorrhage in the brain and lung
and splenic hemosiderosis and lymphoid deple-
tion in high dose animals were observed only in
animals dying during the studies except for one
high dose rat at the end of the studies that had
brain hemorrhage. The other nonneoplastic
lesion in rats was nephropathy, which was ob-
served in females (vehicle control, 13/50; low
dose, 25/50; high dose, 20/50). Although there
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were higher incidences in the dosed animals, the
significance of this lesion is not clear, especially
since other nonneoplastic kidney effects such as
congestion, inflammation, or nephrosis were not
present to any degree in either vehicle control or
dosed groups.

Two-Year Studies: Mice

Survival of female mice in the 1,000 mgkg
group was reduced to 50% by the 25th week of
exposure. Ninety percent of the high dose male
mice were alive at that time. No biologically sig-
nificant decreases in weight gain or survival
were observed in the 13-week studies at the
doses selected for the 2-year studies. Hyper-
activity, tremors, and convulsions were observed
in female mice and were seen in the 14-day and
13-week studies. Gross observations and histo-
pathologic evaluation of females dying early did
not reveal any morphologic lesions attributable
to n-butyl chloride; however, hemorrhage of the
brain and lung, as reported for rats, was ob-
served.

The poor survival could not be attributed to
gavage accidents, disease, or deviations from the
study protocol and was therefore considered
compound related. Since mortality was exces-
sive, the rest of the high dose females were killed
at week 45 and additional 2-year studies with
male and female mice were started at a lower
dose of 250 mg/kg, with concurrent vehicle con-
trols. At the end of the first 2-year study, a de-
crease in survival was dose related in male mice.
Survival in the high dose male group was re-
duced (vehicle control, 33/50; 1,000 mg/kg,
10/50), and the mean body weight was 10% lower
than that of the vehicle controls. The decline in
survival occurred relatively late in the study.
Although survival in the low dose male group
was lower than that of the vehicle controls, 54%
of the animals survived to the end. Survival in
the 500 mg/kg female group (first study) and in
both male and female 250 mg/kg groups of the
second studies was not significantly different
from that of the corresponding vehicle control
groups. Mean body weights of the animals were
the same as or greater than those of the vehicle
controls throughout most of the first 2-year stud-
ies. Hyperactivity, often followed by tremors
and convulsions, was seen primarily in the high
dose animals of the first studies. There were no
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compound-related clinical signs in either male
or female mice during the second 2-year studies.

Proliferative lesions were observed in the lung
(female), liver (female) and circulatory system
(male) with a greater incidence in dosed mice
than in the vehicle controls. Alveolar/bronchio-
lar adenomas or carcinomas (combined) occurred
at increased incidences in dosed female mice in
the first study but showed little difference in the
second study (see Table 17). The incidences of
these lesions in vehicle controls were within the
range of the historical control incidence for the
laboratory and for NTP studies in general. Since
there were no significant differences in the inci-
dences of adenomas, carcinomas, or adenomas or
carcinomas (combined) between the two vehicle
control groups, additional statistical analyses
comparing dosed groups to pooled vehicle control
groups were performed. The combined incidence
of alveolar/bronchiolar adenomas and carcino-
mas in the 500 mg/kg group was significant
(P=0.03) by the incidental tumor test, but the
incidences of adenomas or carcinomas alone
were not significant when compared with the ve-
hicle controls.

When the incidences of alveolar/bronchiolar
adenomas and carcinomas from each dose group
of the two studies were compared with those in
the pooled vehicle control group, the increased
incidence of carcinomas alone in the high dose
group was of borderline significance (P=0.05)
(vehicle control, 1/100; 250 mg/kg, 3/560; 500
mg/kg, 4/50). The incidence of adenomas or car-
cinomas (combined) compared with that in the
pooled vehicle controls was not significant
(vehicle control, 9/100; 250 mg/kg, 8/50; 500
mg/kg, 9/50). There were no significant
increases in the incidences of adenomas or
carcinomas (combined) in dosed male mice. A
negative trend was found for alveolar/bron-
chiolar carcinomas in dosed male groups in the
first study (vehicle control, 3/50; low dose, 2/50;
high dose, 0/50). Hyperplasia of the
alveolar/bronchiolar region was present in only
one animal of each of the vehicle control male
and female groups and of the 500 mg/kg female
group. The lack of hyperplasia and insignificant
differences in adenomas in dosed versus vehicle
control animals did not support a progression of
compound-induced neoplasia. Thus, the mar-
ginal increase in lung lesions in female mice is
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not considered the result of n-butyl chloride
administration.

A marginally significant (P=0.04) increased in-
cidence of hepatocellular adenomas or carcino-
mas (combined) was seen in the 500 mg/kg fe-
male mouse group (vehicle control, 3/50; 500
mg/kg, 8/50) (see Table 18). This increase was
not significant by logistic regression analysis
(P=0.08). Neither adenomas nor carcinomas
alone were significantly increased in either
dosed group. Comparison of the vehicle control
groups from both studies revealed a significant
(P <0.05) difference in adenomas (1/50 vs 8/50)
and adenomas or carcinomas (combined) (3/50 vs
9/50). Even so, when the increased incidence of
combined tumors from the dosed groups was
compared with that of the pooled vehicle control
groups, the incidence was no longer significant,
Since the incidences of adenomas and carcino-
mas were highly variable between the two
vehicle control groups, showed no significant ef-
fects when the two studies were combined, and
showed no dose-related effects in male mice, this
marginal increase in females was not considered
to be compound related.

A marginal dose-related incidence of hemangio-
sarcomas was observed in male mice (vehicle
control, 1/50; low dose, 3/50; high dose, 4/50) in
the first study. The increase in the 1,000 mg/kg
group was marginally significant (P=0.04) by
life table analysis; one animal in the low dose
group and two in the high dose group had two or
more lesions. In the second study, hemangiosar-
comas occurred in 4/50 vehicle controls (five tu-
mors) and in 2/50 dosed animals (three tumors).
One hemangioma was observed in the 250 mg/kg
group. The second study does not support a
chemical-induced incidence of hemangiosarco-
mas, particularly since the vehicle control inci-
dence was equal to the incidence observed in the
high dose group in the first study. When the
vehicle control groups of the two studies were
compared, there was no difference in the inci-
dence of hemangiosarcomas. When the vehicle
control groups were pooled and the incidence in

dosed animals compared with this pooled vehicle
control group (vehicle control, 5/100; 250 mg/kg,
2/50; 500 mg/kg, 3/50; 1,000 mg/kg, 4/50), the
statistical significance of the incidence in the
1,000 mg/kg group was essentially unchanged
(P=0.03; by the life table test). Of interest, all
hemangiosarcomas observed in both vehicle con-
trol groups and in the 250 mg/kg group were ob-
served at the end of the study as opposed to 5/7
hemangiosarcomas in the 500 and 1,000 mg/kg
group being observed between weeks 91 and 104.
The historical incidence of hemangiosarcomas at
this laboratory (1.5%) is lower than the inci-
dence for all NTP studies (4%). Since the inci-
dence of these tumors was only marginally in-
creased and the vehicle control incidence in the
first study was lower than the historical inci-
dence for the NTP studies and the incidence in
the vehicle controls of the second study, the mar-
ginal increase in hemangiosarcomas was not
considered to be compound related.

n-Butyl chloride was not mutagenic in Sal-
monella typhimurium strains TA98, TA100,
TA1535, or TA1537 in either the presence or ab-
sence of Aroclor 1254-induced male Sprague-
Dawley rat liver S9 or in the presence of male
Syrian hamster S9. n-Butyl chloride was muta-
genic in the mouse lymphoma L5178Y/TK*/~
assay in the absence of Aroclor-induced male rat
liver S9 and was not tested in the presence of rat
liver 89. n-Butyl chloride did not induce sister-
chromatid exchanges or chromosomal aberra-
tions in Chinese hamster ovary cells in the
presence or absence of Aroclor-induced male
Sprague-Dawley rat liver S9.

Conclusions: Under the conditions of these 2-
year gavage studies, there was no evidence of
carcinogenicity* of n-butyl chloride for male and
female F344/N rats at daily doses of 60 or 120
mg/kg, for male B6C3F; mice at doses of 250,
500, or 1,000 mg/kg, or for female B6C3F| mice
at doses of 250 or 500 mg/kg. Chemical-induced
toxicity in high dose rats (primarily females)
reduced the sensitivity of the study for deter-
mining carcinogenicity.

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

SUMMARY OF THE INCIDENCE OF NEOPLASMS

IN RATS IN THE TWO-YEAR GAVAGE STUDIES

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

CONTROL (VEH) 60 mg/kg 120 mg/kg
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM

*Multiple organs (50) (50) (50)
Fibrous histiocytoma, malignant 1 (2%)

*Pelvis (50) (50) (50)
Fibrous histiocytoma, malignant 1 (2%)

*Skin (50) (50) (50)
Squamous cell papilloma 1 (2%) 2 (4%)
Basal cell carcinoma 1 (2%) 1 2%)
Keratoacanthoma 3 (6%) 2 (4%) 2 (4%)

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

Fibrosarcoma 1 (2%)

Lipoma 2 (4%)

Neurofibroma 1 (2%) 1 (2%) 2 (4%)

Neurofibrosarcoma 1 (2%) 3 (6%) 1 (2%)
RESPIRATORY SYSTEM

#Lung (50) (50) (50)

Squamous cell carcinoma 1 (2%)

Alveolar/bronchiolar adenoma 1 2%) 2 (4%)

Alveolar/bronchiolar carcinoma 1 (2%) 2 (4%)
HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50)
Malig. lymphoma, lymphocytic type 1 2%) 1 (2%)
Leukemia, mononuclear cell 11 (22%) 7 (14%) 6 (12%)

#Mediastinal lymph node (49) (50) (49)
Alveolar/bronchiolar carcinoma, metastatic 1 (2%)

#Jejunum (50) (50) (50)
Granulocytic sarcoma 1 (2%)

CIRCULATORY SYSTEM

None

DIGESTIVE SYSTEM

#Salivary gland (48) (50) (46)
Mized tumor, malignant 1 (2%)

#Liver (50) (50) (50)
Neoplastic nodule 2 (4%) 1 (2%) 1 (2%)
Hepatocellular carcinoma 1 (2%) 2 (4%)

#Pancreas (50) (50) (48)
Acinar cell adenoma 4 (8%) 9 (18%) 5 (10%)

#Forestomach (50) (49) (50)
Squamous cell papilloma 1 (2%) 1 (2%) 2 (4%)

#lleum (50) (50) (50)
Leiomyoma 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
URINARY SYSTEM

#Kidney (50) (50) (50)
Lipoma 1 (2%)

#Urinary bladder (50) (50) (49)
Transitional cell papilloma 1 (2%)

ENDOCRINE SYSTEM

#Pituitary intermedia (48) 49) 47
Adenoma, NOS 3 (6%)

#Anterior pituitary (48) (49) 47
Carcinoma, NOS 1 (2%)

Adenoma, NOS 18 (38%) 14 (29%) 8 (17%)

#Adrenal (50) (50) B0
Cortical adenoma 2 (4%)

#Adrenal medulla 50) (50) (50)
Pheochromocytoma 14 (28%) 11 (22%) 4 (8%)
Pheochromocytoma, malignant 1 2%)

#Thyroid (49) (49) (46)
Follicular cell adenoma 4 (8%) 3 (6%)

C-cell adenoma 5 (10%) 1 (2%) 2 (4%)
C-cell carcinoma 1 (2%) 1 (2%) 3 (1%)
#Pancreatic islets (GU) (50) 48)
Islet cell adenoma 2 (4%) 2 (4%)
Islet cell carcinoma 2 (4%) 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) 50
Fibroadenoma 5 (10%) 3 (6%) 3 (6%)

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

#Prostate (40) (42) (49)
Adenoma, NOS 1 (2%)

#Testis (50) (49) (49)
Interstitial cell tumor 46 (92%) 45 (92%) 39 (80%)
Fibrous histiocytoma, metastatic 1 (2%)

NERVOUS SYSTEM

#Brain 49) (50) (49)
Carcinoma, NOS, invasive 1 2%)

Ependymoma 1 (2%)

#Cerebellum 49) 50) (49)
Astrocytoma 1 (2%)

SPECIAL SENSE ORGANS
*Zymbal gland (50) 50) (50)
Ceruminous carcinoma 1 (2%)
MUSCULOSKELETAL SYSTEM
None
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
BODY CAVITIES
*Mediastinum (50) (50) (50)
Alveolar/bronchiolar carcinoma, metastatic 1 (2%)
*Peritoneum 50 (50) (50)
Mesothelioma, NOS 1 2%)
*Tunica vaginalis (50) (50) (50)
Mesothelioma, NOS 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs 50 (50) (50)
Alveolar/bronchiolar carcinoma, invasive 1 2%)
Fibrosarcoma, metastatic 1 2%)
Fibrous histiocytoma, metastatic 1 (2%)
Mesothelioma, NOS 1 (2%)
Neurofibrosarcoma, invasive 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50
Natural death 4 8 22
Moribund sacrifice 6 10 11
Terminal sacrifice 40 32 17
TUMOR SUMMARY
Total animals with primary tumors** 48 48 42
Total primary tumors 142 125 87
Total animals with benign tumors 48 47 42
Total benign tumors 113 101 69
Total animals with malignant tumors 20 20 14
Total malignant tumors 25 22 17
Total animals with secondary tumors# # 3 3 1
Total secondary tumors 3 3 2
Total animals with tumors uncertain--
benign or malignant 4 2 1
Total uncertain tumors 4 2 1

* Number of animals necropsied

** Primary tumors: all tumors except secondary tumors

# Number of animals with tissue examined microscopically

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

CONTROL (VEH) 60 mg/kg 120 mg/kg
ANIMALSINITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*Skin (6] (50) (50)
Basal cell carcinoma 1 (2%)
*Subcutaneous tissue (50) (50) (50)
Fibrosarcoma 1 2%)
RESPIRATORY SYSTEM
#Lung (50) (50) (50)
Alveolar/bronchiolar adenoma 1 (2%)
HEMATOPOIETIC SYSTEM
*Multiple organs (50) (50) (50)
Malignant lymphoma, lymphocytic type 2 (4%)
Malignant lymphoma, histiocytic type 1 (2%)
Leukemia, mononuclear cell 12 (24%) 10 (20%) 5 (10%)
CIRCULATORY SYSTEM
*Skeletal muscle 50 (50) (50)
Angiolipoma 1 (2%)
DIGESTIVE SYSTEM
#Liver (50) (50) (50)
Adenocarcinoma, NOS, metastatic 1 (2%)
Neoplastic nodule 1 (2%) 4 (8%)
#Pancreas (50) (49) (60)
Acinar cell adenoma 1 (2%) 1 (2%)
#Forestomach (49) (50) 49)
Squamous cell papilloma 2 (4%) 1 (2%)
#Duodenum (50) (50) (50)
Adenocarcinoma, NOS 1 (2%)
URINARY SYSTEM
#Urinary bladder (49) (50) 49)
Transitional cell papilloma 1 2%)
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TABLE A2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg

ENDOCRINE SYSTEM

#Pituitary intermedia (49) (50) (49)
Adenoma, NOS 1 (2%) 4 (8%) 1 (2%)
#Anterior pituitary (49) (50) (49)
Carcinoma, NOS 2 (4%) 2 (4%) 1 (2%)
Adenoma, NOS 22 (45%) 21 (42%) 10 (20%)
#Adrenal (50) (50) 49)
Cortical adenoma 2 (4%) 1 2%)
#Adrenal medulla (50) (50) (49)
Pheochromocytoma 6 (12%) 1 (2%)
Pheochromocytoma, malignant 1 2%)
#Thyroid (48) 49) (46)
Follicular cell adenoma 1 (2%) 1 (2%)
Follicular cell carcinoma 1 (2%)
C-cell adenoma 4 (8%) 3 (6%) 2 (4%)
C-cell carcinoma 2 (4%) 2 (4%)
#Pancreatic islets (50) (49) (50)
Islet cell adenoma 1 (2%)
REPRODUCTIVE SYSTEM
*Mammary gland (50) (50) (50)
Adenocarcinoma, NOS 1 2%) 3 (6%)
Fibroadenoma 16 (32%) 17 (34%) 8 (16%)
*Clitoral gland (50) (50) 50)
Carcinoma, NOS 3 (6%) 1 (2%) 1 (2%)
Adenoma, NOS 1 (2%) 1 (2%)
#Uterus (50) (50) (50)
Adenocarcinoma, NOS 3 6%) 2 (4%)
Leiomyosarcoma 1 (2%)
Endometrial stromal polyp 12 (24%) 16 (32%) 8 (16%)
Endometrial stromal sarcoma 1 (2%)
#Cervix uteri (50) (50) (50)
Fibroma 1 (2%)
NERVOUS SYSTEM
#Brain/meninges (50) (50) (50)
Carcinoma, NOS, invasive 1 2%)
#Brain (50) 50) (50)
Carcinoma, NOS, invasive 1 (2%) 1 2%)
Glioma, NOS 1 (2%)
#Cerebellum (50) (50) (50)
Granular cell tumor, NOS 1 (2%)
SPECIAL SENSE ORGANS
*Harderian gland (50) (50) (50)
Adenoma, NOS 1 (2%)
*Zymbal gland (50) (50) (50)
Ceruminous carcinoma 1 (2%)

MUSCULOSKELETAL SYSTEM
None
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TABLE A2, SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
BODY CAVITIES
*Abdominal cavity (50) (50) (50)
Liposarcoma 1 2%
*Mesentery (50) (50) (50)
Sarcoma, NOS 1 2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Adenocarcinoma, NOS, metastatic 1 (2%) 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50
Natural death 2 3 29
Moribund sacrifice 14 9 10
Terminal sacrifice 34 38 11
TUMOR SUMMARY
Total animals with primary tumors** 47 46 25
Total primary tumors 94 101 45
Total animals with benign tumors 40 42 18
Total benign tumors 62 75 33
Total animals with malignant tumors 28 19 11
Total malignant tumors 31 22 11
Total animals with secondary tumors# # 2 3 1
Total secondary tumors 2 3 1
Total animals with tumors uncertain--
benign or malignant 1 4 1
Total uncertain tumors 1 4 1

* Number of animals necropsied

** Primary tumors: all tumors except secondary tumors
# Number of animals with tissue examined microscopically
## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR

GAVAGE STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL (Continued)

ANTMAL o 0] 0 0 o 0
NUMBER 3 i L 2 20 2 2 2 2[ 2 3 8 38 3| 3 3 3| 4 4 4 4] ¢ 4 4 5
1 71 8 31 4 5 8 7 8 9 o 2 3 S 7 8 9o 2| 3 4 5 7 8 9 o
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WEEKS ON i1y 1 1 I 17 L 1 I T i T I 1 1 1 171 TISSUES
STUDY o O O 0 0 O O o 0 o 0o 0 O’ 0 Ol 0[ }J] g[ ‘g{ 0 0’ OI 0' 0 0 |TUMORS
sl 6 6 6 6 8 6 8 6 6 8 86 8§ 8l 8 6 6 6 8 6 8 6 8 86
INTECUMERTARY SYSTEM
Skin + L e S T I T T S S T R A I A *50
Karatoacanthoma X X 3
Subcutaneous tissue + o+ o+ PR R R L T T T S R R T S S A R *50
Fibroma X 2
Neurofibroma 1
Neurofibrosarcoma 1
Lungs and bronchi + + + o+ DR I I T T T T S T I S A T T 50
Alveolar/bronchiolar adenoma X 1
Trachea + + + 4+ + F + o+ o+ o+ L N R T R R 49
Bone marrow + + + + + F o+ o+ F F O F F E o+ o+ o+ 50
Splesn I T SR R A T T T T R R I S I T T N R R R 30
Lymph nodes L IR I T R R I R B T I B R B I N A 49
T{ymu - = = = 4+t + o+t F - = e =k F - = - - -+ o+ 26
CIRCULATORY SYSTEN
Heart PR R R L T T R T I T T R S T T T T S R R 50
Salivary gland + + + o+ o+ o+ o+ o+ o+ o+t LI R T A . T T 48
Liver LR T R T I R T TR T R T R R TR T T ST T R N R A R 50
Neoplastic nodule 2
Hepatocsllular carcinoma X 1
Bile duct LR T . T T T S T R I S T N 50
Gallbladder & common bile duct N NN NNNNNNNNNDNNNNNNNNNNNNNN *50
Pancreas L I A N A T R K T R T S T T T R I R R B I 50
Acinar cell adenoma X X 4
Esop L N R T T T R I R R e - T T 31
Stomac! L R TR . S T T R ST R R T R I R R S 50
Squamous cell papilloma 1
Small intestine LR T I T T T S IR + + o+ + + o+ o+ o+ 50
Leiomyoma 1
Granulocytic sarcoma 1
Large intestine L R . T T T T TR IR S T I I T R 48
Kidney + F + F F 4+ + o+ o+ o+ FF E o+ P+ o+ 50
Urinary bladder EIEE I N A T T T T B I IR I T R R I 50
Pituitary L T T A R T T T B S I -+ o+ + + o+ 48
Carcinoma, NOS 1
Adeaoma, NOS X X X X X X XX X 21
Adrenal LI R R T T T I T R I A + + o+ + + o+ o+ 50
Cortical adenoma 2
Pheochromocytoma X X X X XX X X 14
Pheochromocytoma, maligaant X 1
Thyroid LR S S T TR S TR TR 2R TR T S R 3 + + + o+ 49
Follicular cell adenoma X X X 4
C-cell adenoma X X 5
C-cell carcinoma 1
Parathyroid + F = = = = =+ + F - = - = -+ -+ o+ -+ + == 25
Paacreatic islets LR TR TR I TG T T T S T T N T T T SR R K SR N R B I 50
Islet cell adenoma X X 2
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Mammary gland N #+ NNN + + NN NNN + N + #« + NN NNN + + N *50
Fibroadenoma X X 8
Testis + + + + + F + + o+ + o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ 50
Iaterstitial cell tumor X XXX X X XXX XXX XXX XXX XX IXIXZIXTIXHX 48
Prostate - 4+ = + + + F F F F = =+ o+ o+ o+ o+ o+ o+ o+ - 40
Preputial/clitoral gland N NN NNNNNNNNDNNNNNINDNNNNNNNN *50
Carcinoma, N X X 2
Adenoma, NOS X 1
NERVOUS SYSTEM
Brain EIEE I T T I T I T T R R e e e 2 + + 49
Carcinoma, NOS, invasive 1
Ependymoma 1
Astrocytoma X 1
Zymbal glaad N NN NNNNNNNNNNNNNNNNNNNNNN *50
Ceruminous carcinoma 1
Peritoneum N NNNNNNNNNNNNNNNNNNN N N NN *30
Fibrous histiocytomas, malignant 1
Mesothelioma, NOS X 1
Tunica vaginalis EEE TR T T T T S R I SR S ST T S I T S R R *50
Mesothelioma, NOS 1
Multiple orguns, NOS N NN NNNNNNNNNNNNNNNNNNNNNN *50
Fibrous histiocytoma, metastatic 1
Neurofibrosarcoma, invasive 1
ukemia, mononuclear cell X X X X X X X X 11
* Animals necropsied
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 60 mg/kg (Continued)

0] .
NUMBER U 1 iy 1 (IT 20 21 21 2 28 2 3f 3 3f 3] 3| 3 4 4 4 4 4 4 5
20 8 e 7 8 9 o i 4| s 7 8 o 1 2| 4 8 9 o 2 S 7N 8 9 o
TOTAL:
WEEKS ON I 00100 1 1101 Iy T 1 I I 10 17 I 1 17 17 I I I 1 TISSUES
STUDY of 0 O O o o Of O o o 0 of o o o of o o o o0 Oi 0\' 0 OI 0 TUMORS
S 5 S5 S5 5 5 5 S5 8 5 5 5 5 5 S5 5 S8 5 S5 5 5 5§ 5 S 5
Skin LR T T R T . N S T T R T B R . B I N A I 4 *50
Squamous cell papilloma X 1
Basal cell carcinoma X 1
Keratoacanthoma X 2
Subcutansous tissue PR R T T SR T T T T ST R N S . *50
Fibroma 1
Fibrosarcoma 3
Lipoma X 2
Neurofibroma 1
Neurofibrosarcoma 3
Lungs aad broachi LI S T T T T R S T I I + + o+ o+ o+ o+ o+ 50
Sguamou cell carcinoma 1
X X 2
A.nw._. hiolar ca 1
Trachea EEE R T T I I N N L T R S S T B S R R R 50
AEMATOPOIETIC SYSTEM
Bone marrow DR T R R T R S T R S T T S . T R 50
Splun EEE S N R T T S R I T T SR T R U T TR S S T I 50
mph nodes LR T T I I I T R T I N S A T T R T T TR T T S 50
iymun -~ — =+ + = =+ k- = - =~ o+t - - - =+ 4 28
Heart D T T I SR I S R R R T S T S R R R N 50
Salivary gland EEEE ST S R S N S N T T T T I S A T T 50
Liver + 4+ + F o+ o+t E o+ o+ A F o+ o+ 50
Neoplastic nodule 1
Hepatocsilular carcinoma 2
Bile duct + + + + + + + 2+ o+ + + o+ o+ o+ o+ o+ o+ o+ + o+ + 4 50
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN *50
Pancreas + + + + + o+t F o+t o+ o+ R+ o+ o+ 50
Acinar cell adenoma X X X X X X X 9
Esophagus' - F =+ F o+ P+ FF =k -~k + = == -+ 35
Stomac! L R Tk . T T T T S R T Y T S B N I I A 49
Squamous cell papilloma X 1
Small intestine LR S A A A T T T S R T T TR T T R I B A T 50
Large intestine + + + + + F F o+ Pt F o F o+ o+ 49
Kidney + + LI S AT R R I S TR S + 0+ + o+ o+ + 50
Lipoma 1
Urinary bladder PR IR N T T T T TR I R R T R S TR T R R 50
Traasitional cell papilloma X 1
Pituitary + + o+ E o+ o+ e+ + + + + + 4+ 49
Ado noma, NOS X X X X X X X 14
nal + + + + + + + + + + + o+ + o+ o+ o+ 50
thhmmocytomn X X X X X X 11
Thyroid + + o+ + o+ + + 4+ o+ o+ + o+ o+ o+ 49
Follicular cell adenoma X 3
C-coll adenoma X 1
Ccell carcinoma X 1
Parathyroid R I A T S S T T S 24
Pancreatic islets LR U S T R T IR T R T N T SR S T R S S T SN R A 50
Islet cell adenoma X 2
Islet coil carcinoma X 1
Mammary gland N N + + NN NN + NN NNNNNNNNNNNN + N *50
Fibroadsnoma p.4 X 3
Testis + + + = + + + + F + F + o+ o+ o+ F o+t o+ o+t e+ o+ o+ 49
Interstitial cell tumor X X X XXX XXX XX XXX XXXXZXIXIXIXZXHZX 45
Fxbmu histiocytoma, metastatic 1
P LR R R T R T T R x+ + F o+ =~ o+ o+ o+ 42
1
Pnpu I“Lwrbghnd N N N N NNNNNNNNINNNNNNNNNNNN *50
X X 2
Brain EIEE I I A T T R T T R T T R R IR D T N I 50
Mediastinum N NNNNUNNINNNNNNINNNNNNNNNNNN *50
Alveolar/ hiolar carci tastat 1
Mulhph orgaas, NOS N NN NNNNNNNNNNNNNNNNNNNNNN *50
F,bmnmm. m-usuhcl i.
lnmocywm malignant
Nemens 08 1
ymphoma, lymphocytic type
Leukemia, mononuclear ce X X X X 7

® Animals necropsied
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: 120 mg/kg

ANTMAL 170 0 1]
NUMBER 1 L 1 o 1 4 3 3 3 3 L o 3 4 O 2 o 3 4 1
713 Yy 4 2 3 3 7 6 8 4 5 1 7 6 & 3 2 5 5

WEEKS ON [4 {
STUDY monon ot o7 7 8 8 8 8 8 8 9
U 2 2 5 71 7 0o 6 7 9 9 9 0

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

aNAO 0O
W) Ll O

o
Q0
X3
.y
Obg

Skin

Squamous cell papilloma
Basal cell carcinoma
Keratoacanthoma

Subeutaneous tissue N + + +# N + + + + + + + + + + + + + + + + + + + +
Neurofibroma
Neurofibrosarcoma

+
+
+
+
+

RESPIRATORY SYSTEM

Lungs and broachi + O+ F F + F o+ F o+ o+ o+ o+ o+ o+
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+ o+t
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+ ++ 4
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CIRCULATORY SYSTEM
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Salivary gland
Mixed tumor, malignant

Liver
Neoplastic nodule
Bile duct
QGallbladder & common bils duct

Pancreas
Acinar cell adenoma
Esopl
S‘S{:::no 11 papille
us cell papilloma
Small intestine
Large intestine

TRINARY SYSTEM
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Urinary bladder
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Pituitary + 0+ o+ o+ o+ o+ A+~
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Pheochromocytoma
Thyroid
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C-cell carcinoma
Parathyroid P "
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Mammary gland
Fibroadenoma
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+2Z+ + +
++ ++ +Z2+ + +
++ ++ +2Z+ + +
++ ++ +Z+ o+ o+
+2Z+ +
++ ++ +Z+ + +
++ ++ +2+ + +
++ ++ +Z+ + +
+Z+ + +
++ ++ +Z+ + +
++ ++ +Z+ 4+
14+
+2Z+ + +
+2Z+ +
++ ++ +Z+ + +
++ +1 +Z+ + o+
++ ++ +Z+ + +
++ +1 +Z+ + +

1+ ++
++ +1
++ +1
++ 41
++ 41
++ M4+
++ o+
++ +4
++ 41

++
|+
++
++
++
++
++
++
++
++
++
++
++
++
++
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++
++
++
++
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++
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++

+
+
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+

+ o+ o+

+ + +

+ + +

+ M+

+ +M+
+

+ o+ o+
+ +

+ + o+

+

+ + o+

+
+
+
'
+
+
+
t
+
+
+
]
+ o+ o+ o+
+

1
|
1
+
+
1
[
+
[
i
1
+
I

Testis
Intarstitial cell tumor
Prostate
Preputial/clitoral gland
Carcinoma, NOS

RERVOUS SYSTEM
Brain + + + + o+

Z+ + 2
Z+ + 2
Z+ + 24
Z+ + 2
Z+ + 2
Z+ + 2
Z+ + 2
Zyn+ Z
Z++ Z
Z+M+ Z
Z4++ 2
Z+R+ o+
Z+H+ 2
Z+H+ +
Z++ Z
Z+ + =
Z+¥+ 2
Z+»n+ Z
Z+»M+ Z
Zix+ Z
Z4 Mt
Z4+ e+ o+
Z+H+ +
Z+ + 2

+ o+ o+ o+ o+

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

Z
2
2

ALL OTHER SYSTEMS

Muitiple organs, NOS N NN NNNNNNNNNNNNNNDNNNNNN
Alveolar/bronchiolar ca, invasive X
Malig. lymphoma, lymphocytic type X
Leukemia, moaonuclear cell
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TABLE A3. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: 120 mg/kg (Continued)

T ARIMAL ] [ (1]
NUMBER 6[ ‘ UI 0 0 2l 2[ 8 4‘ E‘ 4»‘ 4 4 5
9 0 6 9| 0o of 21 4/ 8 8 o OTAL
T
WEEKS ON T 1 17 17 1T 1 I |TISSUES
STUDY 9| 9 9 9 9 0 0 0 0 of o 0 0 0| 0[ 0‘ Or 0 0 |{TUMORS
0| sl 7 7 9 0 4 4 4 5 5 S5 5 5 5 sl 8 5 5 5
Skin + + 4+ + 1+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ +50
Squamous cell papilloma X X 2
Basal cell carcitnoma X 1
Keratoacanthoma X X
Subeutaneous tissue + 4+ + o+ F F o+ o+ F o+ o+ o+ + + *50
Neurofibroma X X 2
Neurofibrosarcoma . X 1
Lungs and bronch: + 4+ + + F o+ o+ o+ F F o+ o+t E o E o+ 4+ 50
Alveolarfbronchiolar carcinoma X 2
Trachea + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + 4+ o+ o+ o+ o+ o+ 47
Bone marrow + + + + + 4+ +F o+ o+ F o+ o+ o+ o+ + + 46
Spleen + + + + + + + F o+ o+ o+ F F o+ o+ o+ F o+ o+ o+ F o+ o+ o+ 50
Lymph nodes + + + F F +F + 4+ o+ o+ o+ -+ 49
Alveolar/b lar carcinoma, metastat: 1
Thymus L s T T T S S e T 34
Heart + + + + 4+ + F o+ o+ o+ F o+ o+ o+ o+t 50
S-hva gland + + + + + o+ + o+ + o+ E o+ 46
tumor, malignant X 1
leer + 4+ + o+ F o+ o+ F o+ F o+ o+ o+ 50
Neoplastic nodule X 1
Bile duct + + + + + + + + o+ + o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ 50
Gallbladder & common bile duct N NN NNNNNNINNNNNNNNNNNNNNNN *50
Pancreas L T T A T A ST I T S s G e T S R . S T S 48
Acnar cell adenoma X X X X X 5
Esopha + = + F+ = + = 4+ + 4+ + + + + 4+ o+ + o+ o+ =+ o+ -+ 36
Stomac LR S I T T I I S T B S T S G R S R SRR 50
Squamous cell papilloms X 2
Small 1ntestine + + + F + + + + o+ F F o+ o+ 2+ o+ o+ o+ o+ o+t 50
Large 1ntestine LR S R N R S R T T R T T S T T R A 45
Kidney + + + 4+ o+ + o+ o+ o+ o+ o+ + O+ F + o+ o+ o+ o+ o+ o+ o+ 50
Unnary bladder + + + + + + + 4+ F A+ o+ T T F F O+ O+ o+ o+ o+ 49
Pituitary + + o+ + + + + + + -+ o+ o+ o+ - 4+ + + o+ o+ 47
Adenoma, NOS X h.4 X X X X 8
renal + + o+ + + + + o+ o+ + + + + + o+ + o+ + o+ 50
Phsochromocytoma X X X X 4
Thyroid + + + + + o+ o+ o+ o+ 4+ o+ o+ o+ + + + + 4+ + + o+ 46
cell adenoma X X 2
C cell carcinoma X X 3
Parathyrord + - - - + - - - + + + - - + + + + - - + - 19
Mammary gland N N+ NNN + +NNNNS+NNNS4+F+FNNN+ N + NN *50
Fibroadenoma X X 3
Testis + — + + + + + + + F + + + + F 4+ + F F + o+ o+ o+ o+ o+ 49
Interstitial cell tumor X X XXX XX X X XX X XX XX XX X X XXX 39
Prostate + + + + + + + + + £+ + + + + + + + + + + + + + + F 49
Preputial/clitorai gland N NNNNNNNNDNNNNNNNNNNNNNNNN *50
Carcinoma, NOS X X 2
Bran + + + + + + + + + + + + F + + + -+ o+ + o+ o+ o+ 49
ALL OTHER SYSTEMS
Multxplo organs, NOS N NN NNNINNNUNNNINNNNNNNNNDNNNN *50
M:loohrﬂ:l?nchi:’hr calmnti‘uu. mvtnwo {
1gnan ma, lymphocytic type
Leukemia, monuclnr coY X X X X X X 8

*Animals necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL

ANIMAL
NUMBER Y 2 1 8 8 4 8 3 4 1 5 2l 2} O o 21 21 3| 8 4 0
71 8 3 8 8 8 8 2 T 2 4 4 7 4 2 21 3 S| e 9 i 5 o e
WEEKS ON T 1 g I 1 0 3 Y If i 1 1
STUDY 7N 71 8 8 8 8 8 8 8 9 0 ol o (;l o 0 of o ©
7 8 o 8l 5 7 9l o 1 Y & 1 5 5 5 8§ 5 8 5 8
Lm:gp-‘ndlymncp‘ + + + + + + + + o+ + + + + + + + + + ; +
Trachea + + 4+ + + 4+ + + + + + + + + + + + o+ o+
Bone marrow - = + *+ F ot F =+ ottt P+ E o+
Splesn + + 4+ F F F F o+ FE o+ F o+ o+
%nph nodes + + 4+ + F F F o+ F o+ F A+
ymus PR TP TR . T T T T R R R R S R
CIRCULATORY SYSTEM
Heart L S R S R A T R I R T T T R T
Salivary giand + + + + F F o+ o+ o+ o+ F o+ o+ o+ + o+ FE L F 4
Liver + + + F F F o+ F F 4+ F o E o E A+
Neoplastic nodule
Bile duct + + + + + + + + £ + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+
Gallbladder & common bile duct N NNNNDNNNNNNNNNDNNNNNNNNNNNN
Pancreas EE R L. I I S B T R T I S G A T T T R
Acinar cell adenoma
Esopha, + + + ot F FF - = - e = s = - -
Sbomcgu + + F ot o+ F o FF E =+ o+ o+ o+
Squamous cell papilloma X X
Smail intestine + 4+ F o+ F o E e+ A+ R+ o+
Large imntesting + + F F F + o+ = =k F F ot - =+
CRINARY SYSTEM
Kidney + + + + o+ o+ o+ + o+ o+ o+ F F o+ F 4+ + o+ o+ o+
Urinary bladder + o+ =+ F o+ F F o+ F A+ F o+ o+ o+ o+
Pitmtary L I T T R T T T R R T S I R T
Carcinoma, NOS X
Adenoma, NOS X X X XX X XX X X X X
Adrena] + + + + + + o+ o+ o+ + + + + + +
Pheochromocytoma, mahignant
Thyrod + + + + + o+ + + + =+ + + + + + + + + o+
Follhicular cell adenoma X
Follicular cell carcinoma
C-coll adenoma X
-cell carcinoma
Parathyrod - 4+ =+ b =k = -k F m e m = b e e m = = -
Mammary gland + + NN + + + #+ NN + + + + + + + + + + N &+ N + +
Adenocarcinoma, NOS X
Fibroadenoma X X X X X
Preputal/clitoral gland N NN NNNNNNNNIDN-NNNNNNNNNNNNN
Carcinoma, N X X X
Adenoma, NOS
Uterus + + + F F o+ F o+ o+ o+ o+ + o+ + + + + + o+
Adenocarcinoma, NOS X
Fibroma
Leiomyosarcoma
Endometrial stromai polyp X X X X X X
Ovary + + + + F F o+ F F o+ o+ P F A+ +
Braa + + F F + + F F F o+ P E A+ FF O E O+ O+
C NOS, 1 X
Zymbal gland N NN NNNNN+ NNNNNNNNNNNNNNNN
Ceruminous carcinoma X
Peritoneum N NNNNNNINNNDNNNNNNNNNNNNNNN
Liposarcoma
Maesentery N NN NNDNNDNNNWNNNDNNDNNNNNNNNNNNNN
Sarcoma, NOS X
MP}'hpllorclnl.N%Sos . N NN NNNIDNNNNNNINNNNNNNNNNNNN
Malg. lymphoma, lymphocﬁde' type X X
Leukemis, mononuclear ce X X X X X X
+  Tissue examined microscopically + No tussue 1nformation submitted
- Requred tissue not examined microscopically C: Necropsy, o histology dus to protocol
§ 'Il;nmoruum'hm:ll o ﬁ.. Autolysis
scropsy, 0o autolyms, no microscopic examination : missing
S Animal misssxed B: No necropey performed
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL (Continued)

ANTMAL,
NUMBER of Y 1 y yu 1f 1 i 2 2 2| 2 2 S{ 3 3| 8| 4 4 4 4 4 4 4
7 9 o U 2% 5 6 8 9 o 1 21 3 5 o 4 6 9o i 8 4 S & 7N 9
TOTAL:
WEEKS ON TISSUES
STUDY 0 O 0 o o o o O o 0O O 0 o o o o 0 o o 0 |TUMORS
[ 6l ¢ o 6 o 8 6 a6 6 6 8 [ 6 B 6 6
L‘Zl:lcl -‘nd‘prone}_xi . + + o+ + + + + 4+ + + + 4+ 5(1)
Traches + + + 4+ + + + + + + o+ o+ o+ 50
Bone marrow L R R TR N S . T T S T R T S S 47
Spleen + + + + + F F + + F o+ F o F o F o+ o+ 50
'Iﬂmph nodes + + + + o+ F o+ FEFE o+ o+ + 50
ymus R I I I T T T I T T 24
CIRCULXTORY SYSTEM
Heart + + + F F F F o+ F o+ E o F A+ o+ o+ o+ 50
Salivary gland + + + F F o+ P F o FFEF o F e+ 4 50
Liver LR I L T I I I B T T T BT T TR R S R T R R R 50
Neoplastic nodule X 1
Bule duct + + + 4+ + £+ + + + + 4+ o+t + o+ o+ E o+ o+ o+ 50
Gallbladder & common bile duct N NNNDNUNNNNNNNNNNNNNNNNNNNN *50
Pancreas + + + + o+ + o+ o F o+ A+ o+ o+ 50
Acinar cel! adenoma X 1
Esop) e I I et . T SR SR ] 26
Stor + + + + + + + + F + + F o+ F o+ o+t o+ + o+ o+ o+ 49
Sqmm&ul celi papilloma 2
Small intestine + + F + FF F o+t T+ o+ 50
Large intestine + + + + + + o+ E o+ o+t 46
URINARY SYSTEM
Kidney + + + o+ o+t E o+ o+ 4+ 50
Urinary bladder L T T T T S R I A S T T S S R SR 49
Pitwitary + + + + + F F o F -+ o+t 49
ClmnomakNOS X 2
Adenoma, NOS X X X X X X Xx X X X X 23
MP?.::II:N maligusa + + + + + o+ o+ o+ ; + + + + + + + 5(1)
mocytoma, t
Th{md + + + + o+ o+ o+ o+ + + + + o+ o+ + -+ o+ 48
olhcular cell adenoma 1
Follicular cell carcinoma 1
C-cell adenoma X X X 4
C-cell carcinoma X X 2
Parathyroid + - L R L T I T T B I 19
Mammary gland + N + + + + + NN + NN + + +4 + + NNN + + + + N *50
Adenocaranoma, NOS 1
Fibroadenoma X X X X X X X X X X X 16
Praputial/clitoral gland N NN NNNDNNDNNDNNNNNNNNNNNNNNNN *50
Carcinoma, N 3
Adenoma, NOS X 1
Uterus + + + + + + + o+ o+ o+ o+ + o+ o+ 50
Adenocarcinoma, NOS X b4 s
Fibroma 1
Leiomyosarcoma X 1
Endometral stromal polyp X X X X X X 12
ary + + + + + + + + + o+ A+ FF A+ 50
Bramn + + + o+ o+ FE A+ 50
C NOS, 1nvas! 1
Zymbal gland N NNNDN-NNNNDNNINNNNNNINNNNNNNN *50
Carumipous carcinoma 1
Peritoneum N NNNNDNDNNNNNNNNNNNNNNNNNNN *50
Liposarcoma 1
Mesentery N NNNNNNNNDNNNNNDMNNDNDNNNNNNNNN *50
Sarcoma, NOS 1
Mlxljuplc organs, N%S " N NN NNNNNNNNNNNNN ;I N NNNNNNN ‘541)
Malig. lymphoma, lymph type 2
Louknmm,':mnonnclnpr ce X X X X X X 12
* Amimals necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE: 60 mg/kg

ANIMAL
NUMBER 4 3 4 1 2 3 4 O o o O o 0o 1 ] 1 1
3 8 7 of 8 2 U 4 7 9 1 2 8 5 8 of 3| 4 5 & 7 8
WEEKS ON
STUDY 6 o 7| 8 8 9 9 9 9 0 0 O O of O ol of o0 of of of of of 0
of 2| of 8 8 5 71 7 9 o i 2 5 5 S 5/ s 5 5 5 5 s 5 5 5
INTEGUMENTARY SYSTEM
Skin + 4+ ko F F o+ F F P F o+ F o+ F A+ o+ A+
Basal cell carcinoma
Lungs and bronch1 + + + o+ o+ o+ o+ + + + + + +
Trachea L T T T T A T T T T U N S
Bone marTow L I T R S N T T T R SR T T R S SR R T SR SR S S S T
Splesn LN T T T T T I T T R S SR S S G T TR S T S
-Il.{mph nodes + F F o+ -+ F R F o FE o+ o+
ymus — 4+ =+ - =+ F -+ 4+ -+ + - - = = o+ -+ 4+ o+ o+
CIRCULATORY SYSTEN
Heart EEE ST R R T T SR T TSR NP S R R S S R
Sahivary gland L R S T T R T S S R S S R S R N
Liver + 2 +F o+ F F 4+ F o FF F o+ A+ o+ o+
Neoplastic nodule X X
Bile duct + + + + + + + + + + F o+ o+ o+ o+ o+ o+ o+ o+ + F o+
Guailbladder & common bile duct N NN NNNDNNNDNNNNNNNNNNNNNNNNN
Pancreas L R R T TR S S T T T S R R S R T T . T
Acinar csll adenoma
Esopha, LR S T T S T R I e T e R N T 4
Stomac| + + + + + F o+ o+ o+ F O+ o+ P+ o+ o+ 4
Squamous cell paprlloma X
Small intestine + + 4+ + + + + F o+ + o+ o+ o+
ntastine LR T T R S T R TN R TEE TR T R S S R T T T R R
URINARY SYSTEM
Kidney + + + + F F P+ F o+ E o+ o+ o+
Unnary bladder + + + + o+ o+ FF o E A A+
Pitmtary + + + + + + + o+ o+ o+ o+ + + + + 4+ +
CnmnomnkNos X X
Adenoma, NOS X X X X X X X X X X
Adrenal LR T R S T T ST T T T T S N SR S S SR T T S
Cortical adenoma X
Pheochromocytoma X X
LI T R SR T R R T T R T R S TR R S R T
ollicular cell adenoma X
C-cell adenoma X
C-cell carcinoma
Parathyrod L TR R T T T R BT T S S T T S S
Pancreatic islets LR B I I R R T BN T BRI T R T T S R S
Isiet cell adenoma
Mammary gland N N + + N + + N + + + + N + NNN+ N+ N + + + N
Adenocarainoma X X X
Fibroadenoma X X XX X X X
Preputial/clitoral gland N NN NNNNNNNNNNNDNNNNNNNNNNNN
CmotnkN
Adenoma, NOS
terus L I R T G S T R R R TR S R T T T S I S T R S
Adenocarcinoma, NOS
E“‘?‘“Eﬂ‘! l_:.mma! polyp x X X X X X X X
Ovary R I R R R R R R S SR S R N S T O
Brain D S IR N L TR T S S R SR S R R R R S S S
C NOS8, X X
SPECIAL SENSE ORGARE
Hardenan gland N NNNNI-NNNNNNNNNNNNNNNNNNNN
Adenoms, NOS X
AL OTHER SYSTEME
MPlanhorllnl.N%S N NNN g N NNNNINNNNNNNNDNNNNNNN
Leukemia, mononuclear cell X X X X
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: 60 mg/kg (Continued)

ANTMAL 0 0
NUMBER 1 2 2t 21 2 2 2 21 2 2 3 3 3 3| 3{ 3 3 4] 4 4] 4 4 4 4 5
ol O 1 2f 3| 4 S| 6 7 8 1 2 3 4 5 & 9 o 1 2 4 5 8 9 o
TOTAL:
WEEKS ON b I D Y 1Ii T 111 1 11 1 I I 1 I T |TISSUES
STUDY 0 o o, o o o o of of o of of of o o 0 of o 0o 0 0 0o 0 0 |TUMORS
s 8 5 S 5| s 8 5 s s s 5 S S s s| 5 5 5 5 5 5 S 5 5
INTEGUMENTARY 5YSTEM
Skun + + + + F + o+ o+ o+ o+ F F o+ o+ o+ o+ o+ o+ o+ o+ 4 *50
Basal cell carcinoma X 1
Lungs and bronch: + + + + + o+ o+ o+ + + + o+ + + + + o+ o+ o+ o+ o+ 50
Trachea + + + + + + F o+ o+ A+ o+ 50
Bone marrow + + o F o+ F o F o+ o+ o+ 50
Spleen + + F + + + o+ o+ o+ o+ o+ o+ F o+ 50
’l‘:{mph nodes PR T T T R T T T T T T I T S A T T T 48
ymus R T R T T T R S T R I A A 29
Heart + + + F F + + F o+ + o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ 50
Salivary gland + + 4+ o+ o+ o+ F F o+ F o+ + E F o F O+ o+ o+ 50
Liver + 4+ F A+ o+ F F o F F F o+ o+ F E O+ 4+ o+ o+ 50
Neoplastic nodule X X 4
Bile duct + + + + + + + + + + + + + F o+ o+ o+ o+ + o+ o+ o+ o+ o+ 50
Gallbladder & common bile duct N NN NNNNNNNNNNNNNNNNNNNNNN *50
Pancreas + + P+ o+ P F o+ F A+ F o+ F F o+ o+ 49
Aoinar cell adenoma X 1
Esopha + o+ + 2+ F FE = =+~ = -+ o+ F o+ o+ o+ -+ o+ o+ 35
Stomac + + + + + + + + + F + F o+ + + o+ o+ + o+ o+ S0
Squamous cell papilloma 1
Small intestine LR T T T T T T . S R 2N TR R TR TR R T 50
Large 1atestine + + + o+ F o+ F R+ o+ 50
Kidney LI SR T T TR T T S R T S I T T T R R T I S I 50
Unoary biadder + 4+ + + 4+ F F o F O E P E YA E Y Y YAt 50
Pituitary + + + o+ o+ o+ o+ + + o+ + + + + + + + 4+ o+ + 50
Carcinoms, NOS 2
Adenoma, NOS X X X X X X X X XX X X X X X 25
Adrenal LI R T T TR I R I S S T T R N T T N T T 50
Cortical adenoma X 2
Pheochromocytoma X X X X 8
Tlix'yrmd + =+ + o+ F o+ F o+ o+ o+ o+ + 4+ + + + + o+ o+ 49
‘olicular cell adenoma 1
C-cell adenoma X X 3
C-cell carcinoma X X 2
Parathyroid + = -+ + = &+ + =+ = = =+ = + F - - - - = = 24
Pancreatic islets + + + + + + o+ o+ o+ o+ 4+ 4+ 4 49
Islet cell adenoma X 1
REPRODUTTIVE SYSTEM
Mammary gland + + + + + N NN + + + N + + + + + + N N N N *50
Adenocarcinoma 3
Fibroadenoma X X X XX X XX X X 17
Preputial/chitoral gland N NNNNNNNN N NNNNNNNNNNNNNN *50
Carcinoma, NO! X 1
Adenoma, NOS X 1
Uterus + + + + o+ o+ o+ o+ + + + + + + o+ o+ o+t 50
Adenocarcinoma, NOS X 2
Em;lomotm} ai:romq polyp X X X X 18
Ovary + + 4+ + o+ o+ o+ + + + + o+ 4+ o+ o+ 50
NERVOUS SYSTEM
rain + + + + + + o+ o+ 50
Carcinomas, NOS, iavasive 2
SPECTAL SENSE ORGANS
Harderian gland N NNNDNNNNNNNNDNNNNNNNDNNDNNNN *50
Adenoma, NOS 1
ALLOTHER SYSTEMS
Mﬂnplo orgaans, NOSOS N NNNNNNNNNNNNNNDNNNNNNNDNNDNNN ‘5(1)
Leukemia, mononuclear cell X X X X X X 10
* Animals necropsied
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE: 120 mg/kg

ANIMAL
NUMBER 3 i L 2 2 1 o 1 2| 4 y 3 1 1 3] 4
3| 6 4 4 2 1 7 8 [ 3| 2 8 7 5 4 8
WEEKS ON
STUDY 8| 8 8 3 4 4 4 4 4 S 8 3| 6 6 8
7N 7 8 8§ 1 2 8 77 o 1 1y 8 8 5 7 7 0 1 1 1
Subcutaneous tissue + + + N + + + + + + + + + + + + + + + + + + + + +
Fibrosarcoma
L and broachi + + F + + o+ o+ + + o+ o+
Tmn + + + + A+ o+ - * + + + o+ + o+ o+
HENMATOPOIETIC SYSTEN
Bone marrow E R SR SN R T R I T R R R R s T
Spleen EIEE T I I S T T R T R S S SR T S U . T S
_Ti.{mphnodn + 4+ + + F o+ FE P F FFEE O EE A A Y+
ymus + + + + o+ F F P =+ PP E -+ -+
CIRCULATORY SYSTENM
Heart LR T KRR AT T TR B S T TR T R T T A R R R R S R R R
Salivary gland + + + ot P F O FE O FEF YA F
Liver LR IR T S 2 TR TR B T I I R TR R I IR R R S T
Adenocarcinoma, NOS, metastatie
Bile duct + + + + + + o+ o+ o+ E o+ 4
Gallbladder & common bile duct N NNNNNNNNNNNNNNNNNNNNNNNN
Pancreas PR A T T T I T T S R T L T T R e I
B D I I T e . S S SR S N S S S R S S
Sto: + + + F F o+ E o+ F P e rEE A+ =+ o+
Small intestine + + + + F F o+ o+ o+ o+ + o FF A+ o+ o+
nocarcinoma, NO8
Large intestine PR S T T S I T T T T T S S S R A A N T
URINARY SYSTEN
Kidney PR T R T IR I T S N TR S R S S
Urinary bladder + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ + + + + + -
Transitional cell papilloma
tary LI I S S TR T S T S T S S I T T T S S e T
CarcinonnkNOS
Adenoma, NOS
nal LI R T R T I I T U T I T T SR R T
Cortical adenoma
Pheochromocytoma
Téywid + + + + + o+ F -+~ -+ o+ o+ o+
-cell adenoma
Parathyroid — = =+ = = = = - - 4 - === =+ = === - =+
Mammary gland N NNNNN + + + N + NN NNNINNKNK + + NNNNN
Fibroadenoma
PnpuﬁaUclicoNrd land N NNNNNUDNNNNNNNNNNNNNNNNNNN
ma,
Uterus + 4+ + + F o+ F ot + o+ F o F A A+t
Endometrial stromal polyp X
Ovary + o+ + ot F A F A+ o+t
NERVOUS SYSTEM
Brain L T R R A T T T ST ST R S I T R R R I R I
Granular cell tumor, NOS
Qliomas, NOS
MUSCULOSRYLETAL SYSTEM
Muscle N N NNDNNNNNNNNNNNNNNNNNNNNN
Angiolipoma
ALL OTHER SYSTENME .
M&l.t}golomu.ho NOEM type N NN NNNINNNNNNNNNNNNN § N NNNN
ympaoma,
un.hmh,gmnonuclou call X
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TABLE A4. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: 120 mg/kg (Continued)

n..mm g~ | 22 | 3832 | 2 | 823~3223828~8 | 83~ | 2~z ~e 2 | gwg~R=g | &<~ | 8~ | §~*
BAc
et blow + ++ +H44 |+ ++ +ZAEE+ o+ ++ + + + Z oz twt |+ F =
5o |ow + ++ ++4+ + +4+ +ZtE++ + ++ + Mt + 1 +rez, +w+ |+ z F4
% Eew + ++ +4 4+ + 4+ A+ ++ + + + Z oz 4+ o+ +pe P s,
=ss == + 4+ P +4+ +ZEAHE 4+ ++ + M+ + + |z o=+ o+ |+ v z
w& bow + ++ +44+ 1 + +4+ +ZE I+ 4 ++ + e+ + 1 +pez, + 4+ + 2, PR
N ) + ++ +++1 + T+ tZEAE+ o+ ++ + e o+ Z 7 et + z -4
&< bow + +4 44 + 4+ +ZE I EE o+ + 4+ +pd + + 1 oz + o+ + %z >
T ow + ++ +44+ + +4+ +Z LA+ 4 ++ + + + 1 +pez, + o+ + z, z
R s +a¢ ++ FH+ + 4+ +ZELEE o+ ++ + w4 + o+ 7 % tmt + z A
5% = + ++ ++4+ 4+ + PRy E XIS ++ + w+ + o+ +palz, + + + z, ¥,
=% ow + ++ ++4++ + +4 HZ A+ 4+ ++ + + + 1 + Ze+ + ]+ z z
coen bow + ++ ++4++ + ++ +ZEEE+ o+ ++ + + + + + = o+ 4+ + -2 Z
% ov + ++ 4+ + 4+ tZ A+ 4 ++ + + + o+ Z oz o+ o+ + zZoe | & m
wE oo + ++ 4+ + +4+ bz A+ o+ ++ + e+ + o+ ez, + 4+ + 2z, ¥,
5 55 + ++ ++++ + +4+ AZE A+ O+ +4pe + o+ mEm+ +paZ + 4+ + z ,
T8 Bow + ++ +HE L + ++ tEEEE+ o+ ++ + + + 4+ + % +mt + z z
&5 PBos + ++ 44T + +4 +Z++++ o+ ++ + e+ +p+ Loz e + I3 F
&% & + +4+ ++ 41 + +4 +ZAL A+ 4+ ++ + M+ + + | m oz + o+ + z 2,
= pPwe | + N AR R X T I S S S S + o+ + llmzm + + |+ ez F4
=] B + +4 +4+4 1 + ++ +ZHE++ o+ ++ + e+ + 1 +pZ, + 4 + z .,
G - ] + 44+ 1 44 ]| 4+ F Y S A N IR + o+ + 1! + 27 o+ + |+ z z
o= bwos | + 4+ § +H++ |+ ++ +ZmEEre ] o+ + + + o+ +pez, A+ |+ z PR
< X + ++ 1++4+ | + +4+ +Zrr++ o+ ] o+ + + + Z z + + |+ z F3
% B | + o I T S B I N S Sk N B + M+ [ Z oz + + |+ = =
= + 4} Hre+ |+ ++ A+ o+ ] 4 + + + 1 Z oz o+ + 1+ 7, F3
;
3
1y -3
2 g & 8 wu
g% 3 3 L g
« Z g Z g ] I & 848
z A m = | oy 3 g NM
g O m q 8 ] u® mm ER | Mm £ B .mm
s 2 B2l BE Oy s 3¢ Fm E i Mm dw 3 BhE1 mmm
BB AR AR R A RIR s AR
B OEN R Efa b BRI Betd By blies BEIGE BT Rei Poed
52 BIF BISSE BE B3Edidinfisl Eilr RodfcciSE Bacpesd) BESS B2 pEen

* Animals necropaied
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS

IN MICE IN THE TWO-YEAR GAVAGE STUDIES

OF n-BUTYL CHLORIDE
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*Subcutaneous tissue (50) (50) (50)
Sarcoma, NOS 2 (4%) 1 (2%) 3 (6%)
Fibroma 1 (2%) 4 (8%) 1 (2%)
Fibrosarcoma 14 (28%) 12 (24%) 7 (14%)
Neurofibrosarcoma 1 (2%)
RESPIRATORY SYSTEM
#Lung (50) (50) (50
Hepatocellular carcinoma, metastatic 2 (4%) 2 (4%) 2 (4%)
Alveolar/bronchiolar adenoma 3 (6%) 8 (16%) 4 (8%)
Alveolar/bronchiolar carcinoma 3 (6%) 2 (4%)
Sarcoma, NOS, metastatic 1 (2%)
Fibrosarcoma, metastatic 1 2%)
HEMATOPOIETIC SYSTEM
*Multiple organs (50) 50) (50)
Malignant lymphoma, NOS T (14%) 6 (12%)
Malignant lymphoma, histiocytic type 1 (2%)
#Spleen (50) (48) (49)
Malignant lymphoma, NOS 1 2%)
#Mesenteric lymph node (44) (CY)) (44)
Malignant lymphoma, histiocytic type 2 (4%)
#Liver (50) (50) (50)
Malignant lymphoma, NOS 1 (2%)
CIRCULATORY SYSTEM
*Multiple organs (50) (50) (50)
Hemangiosarcoma 1 (2%) 1 (2%)
*Thorax (50) (50) (50)
Hemangiosarcoma 1 (2%)
#Bone marrow (50) (50) 49)
Hemangiosarcoma 1 (2%)
#Spleen (50) (48) (49)
Hemangiosarcoma 2 (4%) 1 (2%)
#Liver (50) (50) (50)
Hemangiosarcoma 2 (4%)
#0Omentum (50) (49) (49)
Hemangiosarcoma 1 (2%)
#Kidney/pelvis (50) (50) (50)
Hemangiosarcoma 1 (2%)
DIGESTIVE SYSTEM
#Liver (50) 50 (50)
Hepatocellular adenoma 4 (8%) 4 (8%) 5§ (10%)
Hepatocellular carcinoma 9 (18%) 10 (20%) 10 (20%)
#Forestomach (50) (49) 49)
Squamous cell papilloma 2 (4%)
Squamous cell carcinoma 1 2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEQOPLASMS IN MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
URINARY SYSTEM
#Kidney 50) (50) (50)
Tubular cell adenoma 1 (2%) 1 (2%)
ENDOCRINE SYSTEM
#Adrenal medulla (50) (47 (49)
Pheochromocytoma i (2%)
#Thyroid (48) 45) 47)
Follicular cell adenoma 1 (2%)
#Pancreatic islets (49) (49) (50)
Islet cell adenoma 1 (2%)
REPRODUCTIVE SYSTEM
None
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
*Harderian gland (50) (50) (50)
Adenoma, NOS 5 (10%) 3 (6%)
MUSCULOSKELETAL SYSTEM
*Skeletal muscle (50) (50) (50)
Fibrosarcoma 1 (2%)
BODY CAVITIES
None
ALL OTHER SYSTEMS
None
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50 50
Natural death 9 11 33
Moribund sacrifice 9 12 7
Terminal sacrifice 32 27 10
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
TUMOR SUMMARY
Total animals with primary tumors** 32 38 29
Total primary tumors 53 62 39
Total animals with benign tumors 14 19 11
Total benign tumors 14 22 13
Total animals with malignant tumors 29 31 23
Total malignant tumors 39 40 26
Total animals with secondary tumors# # 3 3 2
Total secondary tumors ] 3 3 2

* Number of animals necropsied

** Primary tumors: all tumors except secondary tumors

# Number of animals with tissue examined microscopically

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE SECOND TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 250 mg/kg
ANIMALSINITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM

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

*Subcutaneous tissue (50) (50)
Fibroma 3 (6%) 2 (4%)
Fibrosarcoma 8 (16%) 5 (10%)

RESPIRATORY SYSTEM

#Lung (50) (50)
Hepatocellular carcinoma, metastatic 3 (6%) 5 (10%)
Alveolar/bronchiolar adenoma 12 (24%) 6 (12%)
Alveolar/bronchiolar carcinoma 2 (4%) 5 (10%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50)
Malignant lymphoma, NOS 5 (10%) 5 (10%)
Malig. lymphoma, histiocytic type 1 (2%)

#Mesenteric lymph node 47 (44)

Malig. lymphoma, histiocytic type 1 2%)
CIRCULATORY SYSTEM

*Subcut tissue (50) (50)
Hemangioma 1 (2%)

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

#Heart (50) B0)
Hemangiosarcoma 1 2%)

#Liver (60) (50)
Hemangiosarcoma 3 (6%) 2 (4%)

#Kidney (50) (50)
Hemangiosarcoma 1 (2%)

DIGESTIVE SYSTEM

#Liver (50) (50)
Hepatocellular adenoma 5 (10%) 10 (20%)
Hepatocellular carcinoma 10 (20%) 11 (22%)
Fibrosarcoma, metastatic 1 (2%)

#Forestomach (50) 50
Squamous cell papilloma 2 (4%)
Squamous cell carcinoma, in situ 1 2%)

Squamous cell carcinoma 1 2%)
URINARY SYSTEM

#Kidney (50) (50)

Tubular cell adenoma 1 2%)
ENDOCRINE SYSTEM

#Pituitary intermedia (40) (45)
Adenoma, NOS 1 3%)

#Anterior pituitary (40) (45)
Adenoma, NOS 2 (5%)
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TABLE B2. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE SECOND TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
ENDOCRINE SYSTEM (Continued)
#Pituitary posterior 40 (45)
Glioma, NOS . 1 (2%)
#Adrenal medulla (49) (49)
Pheochromocytoma 2 (4%)
#Thyroid (46) 47
Follicular cell adenoma 1 (2%)
REPRODUCTIVE SYSTEM
#Testis (50) (50)
Interstitial cell tumor 1 2%) 1 (2%)
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
*Harderian gland (50) (50)
Adenoma, NOS 1 (2%)
Adenocarcinoma, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES
None
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Hepatocellular carcinoma, metastatic 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50
Natural death 9 9
Moribund sacrifice 6 6
Terminal sacrifice 35 35
TUMOR SUMMARY
Total animals with primary tumors** 41 39
Total primary tumors 62 56
Total animals with benign tumors 24 19
Total benign tumors 29 24
Total animals with malignant tumors 27 26
Total malignant tumors 33 32
Total animals with secondary tumors# # 4 6
Total secondary tumors 4 6

* Number of animals necropsied

** Primary tumors: all tumors except secondary tumors

# Number of animals with tissue examined microscopically

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE B3. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE FIRST TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 500 mg/kg
ANIMALS INITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM
*Subcutaneous tissue (50) (50)
Fibrosarcoma 1 (2%)
RESPIRATORY SYSTEM
#Lung (50) (50)
Alveolar/bronchiolar adenoma 3 (6%) 6 (12%)
Alveolar/bronchiolar carcinoma 4 (8%)
HEMATOPOIETIC SYSTEM
*Multiple organs (50) (50)
Malignant lymphoma, NOS 16 (32%) 13 (26%)
Malignant lymphoma, histiocytic type 1 (2%)
#Spleen (50) (50)
Malignant lymphoma, NOS 2 (4%)
#Jejunum 49 (50)
Malignant lymphoma, NOS 1 (2%)
#Thymus (21) (19)
Malignant lymphoma, NOS 1 (5%)
CIRCULATORY SYSTEM
#Liver (50) (50)
Hemangiosarcoma 1 (2%)
#Uterine serosa (50) (49)
Hemangioma 1 2%)
DIGESTIVE SYSTEM
#Liver (50) (50)
Hepatocellular adenoma 1 (2%) 4 (8%)
Hepatocellular carcinoma 2 (4%) 4 (8%)
#Forestomach (50) (50)
Squamous cell papilloma 1 (2%)
URINARY SYSTEM
None
ENDOCRINE SYSTEM
#Pituitary (43) (46)
Carcinoma, NOS 2 (5%) 1 (2%)
Adenoma, NOS 12 (28%) 8 (17%)
#Adrenal (49) (50)
Pheochromocytoma 1 (2%)
#Thyroid (48) 48)
Follicular cell carcinoma 1 2%)
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TABLE B3. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE FIRST TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg

REPRODUCTIVE SYSTEM
#Uterus (50) (49)
Leiomyoma 1 (2%)
Endometrial stromal polyp 1 2%)
#Ovary (48) (48)
Granulosa cell tumor 1 2%)
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
*Harderian gland (50) §0)
Adenoma, NOS 3 (6%)
*External ear (50) §50)
Sarcoma, NOS 1 2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES
None
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Sarcoma, NOS 1 2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50
Natural death 16 13
Moribund sacrifice 6 5
Terminal sacrifice 28 30
Dosing accident 2
TUMOR SUMMARY
Total animals with primary tumors** 31 99
Total primary tumors 45 50
Total animals with benign tumors 14 15
Total benign tumors 20 22
Total animals with malignant tumors 22 23
Total malignant tumors 24 28
Total animals with tumors uncertain--
benign or malignant 1
Total uncertain tumors 1

* Number of animals necropsied
** Primary tumors: all tumors except secondary tumors
# Number of animals with tissue examined microscopically

n-Butyl Chloride, NTP TR 312 86



TABLE B4. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE SECOND TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 250 mg/kg
ANIMALSINITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM
*Skin (50) (50)
Squamous cell carcinoma 1 (2%)
*Subcutaneous tissue (50) (50
Sarcoma, NOS 1 (2%)
RESPIRATORY SYSTEM
#Lung (50) 50)
Hepatocellular carcinoma, metastatic 3 (6%)
Alveolar/bronchiolar adenoma 5 (10%) 6 (12%)
Alveolar/bronchiolar carcinoma 1 (2%) 3 (6%)
HEMATOPOIETIC SYSTEM
*Multiple organs (50) (50)
Malignant lymphoma, NOS 13 (26%) 11 (22%)
Malig. lymphoma, histiocytic type 1 (2%) 2 (4%
#Spleen (49) 49)
Malignant lymphoma, NOS 1 (2%)
#Liver (50) (50)
Malignant lymphoma, NOS 1 (2%)
#Uterus (50) (50)
Malig. lymphoma, histiocytic type 1 2%
CIRCULATORY SYSTEM
#Spleen (49) (49)
Hemangiosarcoma 2 (4%)
#Liver (50) 50)
Hemangiosarcoma 1 (2% 1 2%)
DIGESTIVE SYSTEM
#Liver (50) 50)
Hepatocellular adenoma 8 (16%) 4 (8%)
Hepatocellular carcinoma 1 2%) 5 (10%)
#Forestomach (48) (49)
Squamous cell papilloma 3 (6%) 3 (6%)
URINARY SYSTEM
None
ENDOCRINE SYSTEM
#Anterior pituitary 39) (41)
Carcinoma, NOS 1 3%) 1 2%)
Adenoma, NOS 7 (18%) 7 (17%)
#Thyroid (44) (46)
Follicular cell adenoma 1 (2%)
#Pancreatic islets (45) (49)
Islet cell carcinoma 1 (2%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE SECOND TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
REPRODUCTIVE SYSTEM
#Uterus (50) (50)
Leiomyosarcoma 2 (4%)
#Ovary (48) (50)
Adenocarcinoma, NOS 1 2%)
Papillary cystadenoma, NOS 2 (4%)
Luteoma 1 (2%)
Tubular adenoma 1 (2%)
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
*Harderian gland (50) (50)
Adenoma, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES
None
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Adenocarcinoma, NOS, metastatic 1 2%)
Tail
Osteoma 1
ANIMAL DISPOSITION SUMMARY
Animals initially in study 50 50
Natural death 23 13
Moribund sacrifice 2 1
Terminal sacrifice 25 36
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TABLE B4. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE SECOND TWO-
YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
TUMORSUMMARY
Total animals with primary tumors** 35 35
Total primary tumors 45 57
Total animals with benign tumors 19 21
Total benign tumors 25 25
Total animals with malignant tumors 20 25
Total malignant tumors 20 32
Total animals with secondary tumors# # 3
Total secondary tumors 4

* Number of animals necropsied

** Primary tumors: all tumors except secondary tumors

# Number of animals with tissue examined microscopically

## Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE BS5. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL

“ANIMAL
NUMBER
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TABLE BS5. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL (Continued)

ANIMAL
NUMBER 1 4y y L i 3 20 28 21 2 3 8 8 3| 31 3 3 31 8 4 4 4 4 4 S
4 8 9 o 1 4 S 9 o L 2 S 8 9 of 21 4 & 9 O
TOTAL.
WEEKS ON 1 T DY . B . B .V . . T I g 1 1 | TISSUES
STUDY 0 0 0 ol of ol o of of of of of of 0o |TUMORS
4 4 4 4
INTEGUMENTARY SYSTEM
Subcutaneous tissue + + + + + + F o+ o+ o+ + o+ 4+ ++ +F N+ o+ e+ *50
ms, N X 2
Fibroma X 1
Fibrosarcoma X X X X X X X 14
Nsurofibrossrcoma 1
Lungs and bronch: + + + F F E F o F o E R E Y 50
l},paqoukllnhrfu"dnmju. metastatic X g
Alveolar/bronchiolar carcinoma X 8
ma, NOS, metastatic X 1
Trachea FIEE I B I N R T T T I BT I T S A I R I S R S B T 50
Bone marrow LR I R T T T R T I I R T T TR S S I 50
Spleen LR T SRR . S I SRR SR I A T TR R T S ST T S T 50
ghh'unt lymphoma, NOS 1
Lymph nodes - 4+ + = F = =+ o+ o+ FFF o F -+ 44
ymus I I T R R T I B I S I 19
CINCULATORY SYSTEM
Heart + 4+ o+ F o F o+ E ot E b F o F o+ 50
Salivary giand + + + o+ + + + + + + + + + + + + o+ 50
Laver + + + + o+ o+ o+ + + + + + + + + + o+ o+ o+ o+ o+ 50
Hepatocellular adenoms X 4
Hepatoosliular carcinoma X X X 9
Mngl‘gunt lymphoma, NOS 1
Bile duct LR T I N T I TR I R T RN T N R S S T 50
Galibladder & common thle duct L I T TR ST T R R T TR T R T T TR T *50
Pancress CIER I N T T I T IR S S A K T T R I I R I A 49
Blophngu L TR . T S N R R IR N R R RS N T R R TR 48
Seﬁmc LR A I N N I R R AR S T I I I T I S I T B T 50
e 1
Small intestine LR BRI T I A A R IR R T T R S 49
Large intestize -+ =+ + o+t + Ft F FF - -+ -+ - =+ o+ o+ o+ 38
URINARY SYSTEM
Kiudney + + EE I R T S T T + + + + + o+ o+ o+ 50
Unnary bladder EIEE S R N . TR TR T IR SRR R S S TR K N TR T S R S 49
ENDOCRINE SYSTEM
Pitmtary E I I S R S S S T T S T S R T S SR S S 47
nal LR R T T T T R T R TG S T S S R S 50
Pheochromocytoma 1
Thyrowd L I I N T T IR T S I I R R T A TR R S 48
Parathyroid + =+ =+ F = - = e - =~ = = = b = = -t
REPRODUCTIVE SYSTEM
gland N N N N N N NNNN N N *50
Testis + F + F P F o+ F o+ F+ F o+ F ot o+ o+t 50
Prostate + 4+ + + - o+ o+ o+ + + + + = + + o+ + o+ 47
NERVOUS SYSTEM
Bramn LI N R T T T I T I R T T I S IR I T T I R
SPECIAL SERSE ORUANE
Hardenan gland N NNNNNNNNNNNNNNNNNNINNNNNN *50
Adenoma, NOS X X X X X H
ALL OTHER SYSTEMS
Muitiple organs, NOS N NNNNNNNNNNNNNNINNNNNNNNNN *50
Malignant lymphoma, NOS X X X X X 7
¢ Animals necropsied
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: 3500 mg/kg

ARTMAL™
NUMBER 1 1 3l 8 2| 5 3 1 4| 1 2 4 31 1 2 8 1 4 0
1 6 8 1 8 3 4 o 4 2 7 Sl 2 21 20 sl of 8 1 7 4 7 8| 4
WEEKS ON
STUDY 2 8 5 7 8 8 8 8 8 8§ 8 9| 9 9 9 9 ]
2 8 L 3 4 4 & 9 1 4 4 6 8 8 8 2 4 4
Subcutaneous tissue EIEE TEE SR T R S T SR T R R R D N N T R R R T SR R
Sarcoma, NOS
Fibroma X X
Fibrosarcoma X X X X X X X X X X
Lungs and broach + + + F F o+ F o+ F o+ o+ F e+
Hepatocallular carcinoma, metastatic X X
Alveolarfbronehuolar ad x x X
Fibrosarcoma, metastatic X
Trachea + + + + + F A+ F o F o F =+ A=+ o+ o+
HEMATOPUIETIC SYSTEM
Bone marrow + + + F ok E oy x R A T
Hemangiosarcoma X
leen + + + = =+ o+t o+ o+ o+ + + + + o+ o+ o+
emangiosarcoma X X
L; ?h nodes + =+ -~ o+ o+ o+ o+ o+ o+ o+ + + + + + + o+
1g lymphoma, histiocytic type
Thymus L T - T
CIRCULATORY SYSTEM
Heart LR R T T T T TR R I T I S T I JEE T I T R )
Salivary gland + + + =+ o+ o+ o+ o+ o+ o+ + + + + + + o+ o+
Liver + + + + + + + F + o+ o+ o+ o+ + + + + + + o+
Hepatocellular adenoma
Hepatocellular carcinoma X X X X X X
Bile duct + + + + + + + + + + ot F F F F F F o+
Gallbladder & common bile duct N NN + NN + + + NNN + + + + N + + N + + N + +
Pancreas EE I T R T T I I TR S R A T
Elophng\u + + + o+ EF o EEE o F =+ o+
Stomae P R T I T R . R S T R T R R S
us cell carcanoma X
Small intestine + + o+ o+ d EF FF o+ F o+ F o+ o+ o+
Large 1atestine + =+ o+ o+ o+ o+ F FF = F =+
URINARY SYSTEM
Kidney + + + + o+ o+ o+ + + + + + +
Tubular cell adenoma X
Unnary biadder + + + + o+ o+ F o+ o+ o+ + + o+ o+ o+ o+ o+
Pitwitary + + + o+ o+ F P E - =+ F o+ o+ + +' + -+ + + o+ o+
Adrenal + + + + + o+ -+ F o+ FE
Thyrod + + + + =~ F o+ o+t -+ - -+ o+
ollicular cell adenoma
arathyroid + + - - L R A . T I T I Y
Pancreatic islets + + + + o+ + + + + + + + + + + + + F + 4+ o+ o+ o+ o+
Islet cell adenoma X
Mammary giand N NNNNNDNNNNNNNNNNNNNNNNNNN
Testis PR R T R S I S I S T T I S I I B
Prostate P A T N T T S I R A T T e
NERVOUS SYSTEM
Bram + + F o+ F FEFF EF O E o E O EFEEF At
Hardertan gland N NNNDNNNNNNNNNNNNNNNNNNNNN
Adenoma, NOS X
Muscle N NNNNNNNNNNNNNNNNNNNNNNNN
Fibrosarcoma X
Multiple organs, NOS N NNNNNDNNNNNNNNNNNNNNNNNNN
l‘a‘(:'lunm% 1 %: NOS X X x X X
1gnant phoma,
Malg. lymp{:mn. histiocytac type
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: 500 mg/kg (Continued)

"ANTMAT,
NUMBER 0 U 1 1 21 21 21 21 2 8| 81 3] 3| 3] 4] 4 4] 4 4 4
7 8 o 3 9 0 3 8§ 7 8 1 Sl & 9 of 1 3 4 8 9
TOTAL.
WEEKS ON 1] 1 I I 9 O 5 4 I g o 1y 1 1 I o I I 01 T |TISSUES
STy EEREREEERERRRERERRERRRR R D
4 4 4 4] 4 4] 4] 4] 4] 4 4] 4] 4] 4] 4] 4 4| 4 4] 4 4 +
INTEGUMENTARY SYSTEM
Subcutaneous tissue + + + + + + + + + N + + + + + + + + + + + + + + + *50
Sarcoms, NOS X 1
Fibroma 4
Fibrosarcoma X X 12
Lungy and broncha + + + o+ o+ o+ E o F o+ + + + + o+ o+ o+ 50
Hepatocellul metastatic 2
Alveolar/bronchiolar adenoma 8
Alveolar/bronchiolar X X 2
Fibrosarcoma, metastatic 1
Trachsa L IS TEE T T T R R T R R R R S T T 47
HEMATOPOIETIC SYSTEN
Bone marrow LR I I S T T R R R T R R R + + + 4+ + 50
Hemangiosarcoma 1
Szllnn + + + F + + F o+ F o+ O+ o+ o+ + + + o+ + 48
emangiosarcoma 2
Lm h nodes L R T T T R I S R I S A + + + + + 47
ig. lymphoma, histiocytic type X X 2
Thymus + + + F b - = - - - - - - -+ - - - - 4+ 13
CIRCULATORY SYSTEM
Heart + + + + + + F F o+ F FEFF O E A+ 50
Salivary gland + + + LR TR T T T S T T R R R S R R 49
Laver + + + + + + o+ o+ P+ E o+ 4 50
Hepatoceilular adenoma X X X X 4
Hepatocellular carainoma X X X X 10
Bile duct + 4+ + + + + + o+ + o+ o+ F A Ao+ 50
Gallbladder & common bile duct + + N + + + 4+ + 4+ + + + + N + N + + + + N NN + + *50
Pancreas + + + + F F +F o+ FE o F o F o+ 49
Esopha LN T I S N L R AR N R R R T . i 4 45
Stomac L I I R I T I TR T TR I SR S R R S R N 49
Squamons cell carcinoma 1
Small intestine L A T T T T T R TR R S R N T T 50
Large intestine + =+ F F ot o+ F o F FF EF O FF O FE -+ 45
Kidney + + + + 50
Tubular cell adenoma 1
Uninary bladder + + o+ + + + + + 50
Pitwitary + + + F o+ F o FEFF L+t 47
Adrenal + o+ F F =+ F o E o EFEE O+ -+ o+ 47
Thyrod + + + + + + + F o+ F o+ F - F+ o+ 45
Follicular cell adenoma X 1
Parathyrod -+ =+ttt === = F === - b = = 4+ o+ 22
Pancreatic islets + + + + o+ttt 49
Islet cell adenoma 1
Mammary gland N NNNNNN N NNNNNNNNNNNNNN N *50
Testas + o+ =+ o+ o+ 4 + o+ o+ o+ e+ ko o+ o+ o+ o+ + 49
Prostats + + - + + -~ + + + + + + + + o+ + o+ - + + - 39
Brain + + +F + + + + F + F o+ o+ F A+ FE O FF O+ O+ O+ 50
Hardertan gland N NNNNDNNDNNNNNNNNNNNNNNNNNN *50
Adenoma, NOS X X 3
MUSCULUSKELETAL SYSTEM
Muscle N NNNNNNNNNNNUDNNNNNNNNNNNNN *50
Fibrosarcoma :
Multiple organs, NOS N NNNNNNNN N NN NNNNNNNNNNNN *50
Hemangiosarcoma 1
Malignant lﬁphom&. NOS X X 8
Malig. lymphoma, histiocytic type X 1
* Amimals necropsied
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: 1,000 mg/kg

T ANIMAL
NUMBER 20 o 2 LU A 4 o 2| 4 2| 3 1 1 2 3 8 4 4 21 o 3 4 O o 4
T 6 3| T 8 4 3 1 6 9 8 S5 9 5 7 o 8 9 2 4 2{ 3 1 2| 1
WEEKS ON
STUDY of 2| 2| 2 2 3 S| 5 e o e 71 N 7 7 71 8 8 8/ 8 8 8 8 8 9
8 o 2/ 3 3| 8 1 5| ¢ 8 8 o & 7 8 9 4| 4 & 7 71 7 9 9 o
Subcutaneous tissus + 4+ + o+ b+ F o+ o+ o+ A F o+ A o+ o+ o+
Sarcoma, NOS X X
Fibroma
Fibrosarcoma X X
RESPIRATORY SYSTEM
Lungs and bronch LN T R T I R T B I R B B S SRR IR B I N R
EA!?pagouiluhrLum‘ oma, metastatic x x
Trachea + F o+ o+ - + o+ + o+ o+ o+ o+ o+ o+
Bone marrow -+ + o+ P b F A F o+ FF A+ o+ + o+
Sg!lun + F + 4+ o+ o+ F -+ F o A+ o+ o+ o+ 4
emangiosarco X
_ll.{mph nodes LI T T I R k. A T T T I SRR R R S I I
ymus L R I O e
Heart LI R T T T I I S TR S T R T S S R .
Salivary gland + + + + + + o+ o+ o+ o+ o+ + + + + + + 4+ O+ o+ o+ o+ o+ o+
Liver LI I R I T I T N L T T R T T I S S R T T
Hepatocellular adenoma X b4
Hepatocellular carcinoma
He ma X
Bile duct + + + + + + o+ E F o+ E F o+ o+t
Gallbladder & common bile duct + N ¢+ + + + + N + +#4 N +N + + + + + NN + N + + +
Pancreas LR I S N A T T SR I T T BN T R S R I
Esop] LR T S A R T R S T R T TR T T R R I o
Stomac LR S R T R T SR R T R R R R R A L
Squamous cell papilloma
Small intestine LI I A T T T I T 2 T R A T TR TR T T S
Large intestine + + + =+t + 4+ + + F o+ P+ o+ o+ o+ o+
URINARY SYSTEM
Kidney + + + + + o+ o+ o+ + o+ o+ + + + o+ + + + + o+ o+ +
Tubular cell adenoma X
Kidney/pelvis + + + + + + + o+ o+ o+ + + o+ + + + + + o+ +
Hemangiosarcoma X
Unnary or + + + + + + o+ o+ o+ 4+ + o+ + + + + + o+ O+ o+ o+ o+
Pitmtary Ty
Adrenal LR T S R R T Tk 2 . T S S S R R S R
Thyrod + + + =+ + o+ + ot F o E -+ o+
Parathyrod R I T I I R R B T T S e
Mammary gland N NN +NNNNNNNNNNNNNNNNNNNNN
Testas + + F o+ o+ - + + + + o+ o+ o+ o+ o+ o+
Prostate + 4+ + 4+ + o+ + o+ o+ o+ o+ + 0+ + + + o+ o+ o+ o+ o+
NERVOUS SYSTEM
Brain + 4+ + + + A+ E o FF O+ R+ o+
BODY CAVITIES
Pleura N NNNNNNNNNNNNDNNNIDNNNNNNNNNN
Hemangiosarcoma
ALLOTHER SYSTEMS
Multiple organs, NOS N NNNNNIDNNNNNNNNNNNNNNNNNNN
Hemangiosarcoma
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: 1,000 mg/kg (Continued)

ANTMAL
NUMBER 4
o o
'AL.
WEEKS ON TISSUES
STUDY 9 9 9 9 o 0 of o o of of of 0f o |TUMORS
1 4 7N 8 8 8§ 2 2} 4 4] 4] 4] 4] 4 4 4] 4 4
Subeutaneous LI I IR T T T R T R SR R I IR N *50
Sarcoma, NOS 3
Fibroma X 1
Fibrosarcoma X X X X X 7
Lungs and broncha IR SRR R R R T R T T R T R T T T 50
Hepatocslinl te x 4 2
Alveolar/bronchiolar ad X X 4
Trachea LR . T R I T R T IR TR T R SN T N RN SR K S I 49
Bone marrow LN I 2 T R BT IR N R T R T T T R I R I I N A 49
Spieen L R I U T I T R T SRR SR SR TR TR R R R 49
smangiosarcoma 1
Lymph nodes T S N R T SR R L T T T S RS I T 44
Txymu L T Tt T T T A T R + - - 14
CIRCULXATORY SYSTEN
Heart LR IR I B T I I I T R IR S R R A T T B R 50
Salivary gland + 4+ + F o+t F F o F o F o E A FE A E 50
Liver LR BRI R R R T Y T I I T S I O . 50
Hepatocellular adenoma b 4 X 5
Hepatocellular carcinoma X X X X X X X X X X 10
Hemangiocsarcoma X 2
Bile duct + + + + F o+ F o+ F FE o+ E E o+ F o+ F o+ o+ 50
Qallbladder & common bile duct N N+ + N+ +« + N +N +NNNNSGS+F + + N + NN + N *50
Pancreas PR R YR T T T T TR T R O T S R S T T T 50
Esop! - 4+ + + = F o F = -k FEFE -+ 43
Stomac| + + + o+ o+ F o F o F =+ o+ E o+ 49
Squamovus cell papilloma X X 2
Small intestine P T S T T T TR T I T BT IR T R R TR R R IR T R R R 50
Large 1ntestine LI I A T T TR R I R R R T TR R I B 43
Kidney + + + F F P AP FF P FE O F O+ O+ %0
Tubular cell adenoma 1
Kidney/pelvis + o+ I R N T T T I IR T A -+ o+ P+ o+ o+ 50
Homm:eom 1
Urinary b T + LR S I I R T TR TR T R R I + + * + + 50
Pituitary PR S N T R T TR S N R T SRR TR T S L 39
Adrens! L T I TR R R T S S T R SR S RN S R T I 4 49
Thyrowd L T A TR I T T I S R N A T T ST R Y R S S 47
Parathyroid LR R T T T e R R T S R R R . T 21
Mammary gland N NN NNNNNNNNNNNNNN N NNNNNN *50
Testis P T T T T D R L R T R S S o+ o+ o+ 49
Prostate + L I I I I I N I I + - + “
NERVOUS SYSTEN
Bran LR A I R I I I A B R R I R 50
Pleura N NNNNNNNNNNNNNNNNNNNNNNDNNN *50
Hemangiosarcoma X 1
Multiple organs, NOS N NNNNNNNNNNNDNNNNNNNNNNNNNN *50
Hemangosarcoma X 1
* Animals necropned
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TABLE Bé. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE SECOND TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL

NUMBER 2 4 3 3 2 o o 2 3 1 1 0 of o o 1 t 1 i 1
8| 6 2f 3 2 6 2 4 5| 1 0 2 0 1 6 7 08 9 2| 8 4 5 6
WEEKS ON 1 1 1 I I If I} I 1 I 11 I 1f i 1] 1
STUDY 8 8 8 8 8 8 8 9 9 o o o ol [© ol ol 0 0 ol ol of of 0 0
1 1 2 4 7 7 8 3 8 of 1 2 8 4 5 5 s s s 5 5 5 8 8
INTEGUMENTARY SYSTEM
Skun + + N + + + + + + + + + + + + + + +
Keratoacanthoma
Subcutaneous tissue + + N + + + + 4 + + + +
Fibroma X X
Fibrosarcoma X X X
Lungs and bmnnh: + + ; + + + ; + + + o+ o+ o+ + + + 4+ o+ o+ o+ o+ o+
P tastat X
Alveolar/b P x X
Alvaolarbronchinl
Trachea - + + + + + + + = + o+ 4+ o+ o+ o+ o+ A+ o+ o+ o+ o+ o+
Bone marrow E K B B D T T T T SR T S R S R T T I
Spleen LR A . T I TR T S N R I B R SRR T T S R
Lymph nodes + + = 4+ + = 4+ + -+ F o+ A+ o+ F o+ o+ o+ o+
. lymphoma, histiocytic type X
mus R T . ST PSP S TR S S
CIRCULATORY SYSTEM
Heart + o+ F F o+ F o+ F + FF ot FF O+t o+ o+ +
Hemangiosarcoma
s.hv.ry gland + + + + -+ + F o+ o+ F o+ -+ o+ o+
+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ 4
Hopntoullu]u adenoma X
Hepatoceliular carcinoma X X
Fibrosarcoma, metastatic X
Hemangiosarcoma X
Bile duct + + + + + + o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Gallbladder & common bile duct + NN + + + + NN + + + + + + + + + + + + + + + N
Pancreas L R T . T . T T T S I T T I S S A
$0p) + =+ + o+ o+ F o+ =+ ot FE ot - -
Stomaci L T T U T T T O T T T R T T R A R R T T
cell carcinoma, 1n mitu
Small intestine L T T T I I Y R T A R T T R IR I T
Large ntestine + + + + o+ + o+ F A+ FE o+
Kidney LR I T T AR R T T ST R REE ST R T T R N R R R
Nbuhr cell adenoma
Hemangiosarcoma
Unnary bladder LR I S R T R I T T T S T N O T T R T
Pitwitary + = + + + + = - 4+ + - =+ + o+ o+ o+ o+ o+ o+ o+ o+
Adenomas, NOS X
nal + + + + + 4+ + o+ + + + + + + + -+ o+ o+ o+ o+
Pheochromocytoma
Thyrod -+ + + + + + + - o+ o+ + = + + + o+ o+ o+ + o+ o+ o+
Follicular ceil adenoma X
Parathyroid - - p = g = = = - = = =+ = k= o+~ o+ o+
Mammary gland N NN NNNNNNNNNNNNNNNNNNNNNN
Testas L T R A T T T R R R B T S R S . TR R B
Interstitial cell tumor X
Prostate + + o+ o+ o+ + + + + o+ o+ o+
NERVOUS SYSTEM
Bran + + + + + o+ FF o+
Mulhph organs NOS N NNNNNNNNNNNNNNDNIDNNNMNDNNNNNN
hmnt 1ymphmn. NOS X X X
lymp ytic type X
+: Tissue examined microscopicall; No tissue information submitted
—: Required tissue not examined microuopwnﬂy C: Necropsy, no histology due to protocol
X: Tumor:ncideace A: Antolym
N: Nacropsy, 2o autolyss, no m pic examination M: Animalm:
S: Animal missezed B: No necropsy porfomcd
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TABLE B6. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL (Continued)

ANTMAL
NUMBER i 4 1 2 21 2 21 2 2 8 3 8| 3 3| 3 3 4 4 4] 4 4 4 5
7N 8 9 3 4 5 7 9 1 3 5| 71 8 9of i 8 4 5 7N 8 9 0
TOTAL:
WEEKSON T I It T oo oy g g g o1 1 |TISSUES
STUDY 9 oo{ g‘olol o{og[g{ o |TUMORS
8 sl 8 § 5 5 5 S 5| 8 S 8§ 5 8
INTEGUMENTARY SYSTEN
Skin + + + + + F o+ o+ F o+ FF o+ *350
Keratoacanthoma X 1
Subcutaneous tissus + + + + + + + + + + o+ o+ + + + + o+ o+ o+ *50
Fibroma X 3
Fibrosarcoma X 8
Lungs and bronchy LK S T T T T R T T IR S T T T R T R S S R S I T 50
I;!’p. ; nl_luhrlnx‘unogu. metastatic x l.g
Aloanleshronchial x X 2
Traches LR T A T T I N T T T T R S I I I AR T R + 48
Bone marrow LR T I W T T I T TR T R S T R B S R R R T 50
Spieen + o+ + F F +F + o+ F o FEFE A A 50
Lymph nodes + + + + + + + o+ F o E O FE O OF 4 47
ignant lymphoma, histiocytic type 1
Thymus + + + 4+~ = =~ + -+ -+ o+ + o+ o+ F -+ 29
CIRCULATORY SYSTEM
Heart LR S R SR L T TP S T I I T R T T R R R I IR . R I 50
Hemangiosarcoma X 1
DIGESTIVE SYSTEM
Salivary gland + o+ o+ o+ o+ o+ o+ + 4+ + +F F o+ o+ o+ 48
Liver + + + + o+ o+ o+ o+ o+ o+ + + + + o+ o+ o+ o+ o+ o+ o+ 4+ 50
Hepatocellular adenoma X X X X 5
Hepatocelinlar carainoma X X X 10
Fibrosarcoma, metastatic 1
Hemangiosarcoma X X 3
Bule duct LR SR T T N S S SRR T S I T I R T I T O 50
Galibledder & commoa bnle duct + + + + N + NN N + + + + + + + + + + N + + + + + 50
ancreas L T I I S T T T B T I T I T T I S IR P R A R 4 49
Esop + 4+ + ot o+ F o E EE - A E O 45
Stomac! EE T A A A T T R TR TR S T S R T A 2 S £ 50
ous cell carcinoms, 1n sita X 1
Small 1atestine + + + o+ o+ o+ F R+ A+ 49
Large intestine L I R I T I I T A R T I R T 50
Kidney + + + + + o+ P E P+ 50
Tubular cell adenoma X 1
Hemangiosarcoma X 1
Unnary bladder L T T T R S R R SR T R T T SRR N T T 49
Pitmitary + + - + + + + =+t =+ =+ o+ -+ 40
Adenoma, NOS X X 3
renal + + + + + + + + o+ 49
Pheochromocytoma X X 2
Thiymd + + + + + F =+ + o+ F o+ F o+ 44
ollicular cell adenoma 1
Parathyroid B T T R A il TR L 20
Mammary gland N NNNNNNDNNNNNNNNNNNNNNNNNN *50
Test1s + + ¢ F F + + + + o+ + + + + + + + 50
Interstitial cell tumor 1
rostate - + + o+ + + + + o+ 49
NERVOUS BYSTEM
Bran + 4+ o+ E o F F R F R E o FE A+ F 50
XLL UTHER SYSTEMS
Multiple organs, NOS N NNNNNDNDNNNNNNNNNNNNNNNNNN *50
Malignant | ma, NOS X 5
Malyg. lymphoma, histiocytic type 1

* Animals necropsied
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TABLE B6. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE SECOND TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: 250 mg/kg

ANTMAL
NUMBER 3 of of of o o 1 1 1

1

8 1 2 3 6 9 1 s 7 8
1 I 117 If I I
ooloo‘o‘olo‘o|
4 4 4] 4 4] 4] 4

+ +
+

© -

WEEKS ON
STUDY

f X1
-~

INTEGUMENTARY SYSTEM

Skun + + + + + o+ o+ o+

Squamous cell papilloma

Subcutaneous tissue + + + o+ + o+ F o+ o+ o+ o+ o+ 4
X

+
+
+
+
+
+
+

+ M+

+
+
Fibroma

Fibrosarcoma
Homangroma

RESPIRATORY SYSTEM
Lungs and broncha + + + + + + + + o+ o+ o+ o+
P‘{lopnpulluhrlmgnnogn, metastatic

"+
b4

Alveolar/bronchiolar carcinoma
Trachea

+ 04
+
Ll

+
+
+
+
+
+

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

Bone marrow
Spleen
emangiosarcoma
_Ll:{mph nodes
ymus

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

++
1+ ++
1+ ++
1+ ++
1+ ++
1+ ++
1+ ++
1+ ++
P+ o+t
P+ o+t
1+ ++
++ ++
P+ ++
i+ ++
++ 4+
++ 4+

++
1+ ++

++ ++

+ 1
+i

CIRCULATORY SYSTEM
Heart

+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
+
-+
+

+
+
+

+

+

Salivary gland

Liver
Hepatocellular adenoma
Haepatocellular carcinoma
Hemangiosarcoma

Bile duct
Gallbladder & common bile duct
Pancreas
Esopha,
s"so;l:c 11 papalls
mous cell papilloma
Squamous cell carcinoma
Small intestine
Large 1ntestine

++
M4+
++
M4+
M+
+
++
M+
++
++
M+
+ 4
Mt
++
++
++

+1 12+ M ++
+++4++ M o+ +
+++++ M+ +
+4++Z+ M+ +
+++Z+ M+ +

+++++
t++++
+++2Z+
+++Z+
+Ht++
+++++
+H+++
+++++
+++2Z+
+++4++
+H+++
+t+++
+++2Z4
+4++24
4+ 4
tH+++
+i+++4
+t+++

++ MEbt et
++M H I+t

++
+
+1
++
++
++
++
+
++
+
++
++
+
+
++
-+ b
++
++
++
++

Kidney
Unpary bladder

++
++
++
1+
++
++
++
++
++
++
+
+
+4
++
++
++
++
++
-
++
++
++
++
++
++

+++ +
1+ +
P+ +
+++ o+
141

F]
1++ +
+++ +
+++ o+
P+ +
+++ o+
+++ +
+++ o+
P+ +
L++ +
L++ +
+++ +
1++ +
+++ +
+++
++4+ +
+++ +
P4+ 4+
P+
P++ +
VMt

N

Mammary gland
Testis 4

Interstatial cell tumor
Prostate

+4
+2

+ +2
+ +2
+2
+2
+2
+2

2

+'2
+2

2

+2
+'2
+2
+2
+2

2

+ +2
+ +2
+ +2
+2
+2

2

i
+
+
+

NERVOUS SYSTEN
Brain + + + + o+ o+ o+

+
+
+
+
+
+

SPECTAL SENSE ORTGANY

Harderian gland N NN NN NNNNNNNNNNNNNN
Adenoma, NOS
Adenocarcinoma, NOS

4
Mz
z
Z
z
2

ALL OTHER SYSTEMS

Multple o , NOS N NN NNNNNNNNNNDNNNNNNWDNNNNNNN
Hepatocellular carainoma, metastatic X

Malignant lymphoma, NOS X X X
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TABLE Bé. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: 250 mg/kg (Continued)

ANIMAT i —
NUMBER 2l 21 9 2 3 3 3 4 4 4 4
21 8 ¢ 5 21 3 ¢ 8 9
TOTAL.
WEEKS ON T 11 T T 1 T T I I |TISSUES
STUDY o of of of o 0 0 0 0 0 o 0] 0 0 0 o of 0 |TUMORS
4 4 4 4 4 4 4 4] 4] 4 4] 4 4 4 4 4 4 4
INTEGUMENTARY SYSTEM"
Skin + + + + + + + + + + + + + + *50
Squamous cell paprlloma 1
Subcutaneous tissue + o+ o+ o+ + + + *50
Fibroma X 2
Fibrosarcoma X s
Hemangioma X 1
Lungs and bronchy + + + + 4+ o+ o+ o+ o+ o+ o+ o+ + + + + + + + 4+ 50
Hap 1yl x X b & 5
Alveolar/bronchiolar ad X x x 3
Pyttt x x 3
Trachea + + + + F 4+ + + o+ F o+ 4+ o+ + + + + + + + o+ 48
HEMATOPOIETIC SYSTEM
Bone marrow + * + F o F F o+ T+ o+ o+ o+ o+ o+ o+ o+ o+ 50
S%nn + + + + F 4+ F o E P A+ 50
sarcoma X 1
{mph nodes - 4+ + 4+ + -+ o+ F o FF O FE F TR A Y+ - 4“4
I S R e T T T T ST S 19
CIRCULATORY SYSTEM
Heart LK TN S T T T N A I T R T T R S S T R R R R 50
Salivary gland + + + + + + o+ o+ o+ o+ + o+ o+t O+ o+ o+ + 50
Liver L T R TR T S T T S R S D SR T S R N R T A A 50
Hepatocsllular adenoma ). 4 X X X 10
Hepatocellular carcinoma X X X X X X 11
Hemangiosarcoma X X 2
Bile duct CIEE I R S T T T S TR R S R T S S 50
Gallbladder & common bile duct + + + + N + + + 4+ 4+ + + + + N + 4+ + + + NN + + + *50
Pucnu CIEE A R T T T I I SR K ST T ST T S T 49
plngu LI R R TR TR I R R I T T T S T T T R R S R R T e 43
Stomac " + F + + o+ o+ o+ o+ ; LR R T T T R SRR S R R A I sg
Squamous celi papilioma
Squamous cell carcinoma 1
Smail intestine + + + + o+ o+ o+ o+ + + + + 4 + + + + F + o+ o+ 49
Large ntestine + + o+ o+ o+ + + + + + + + + + + + 50
URINARY SYSTEM
Kidney LR R T T R S S R T + 4+ o+ o+ o+ 50
Unaary bladder LR I R T T R T I S A + + o+ o+ o+ + + 49
Paituitary LR I T T TR TR T IR e TR S R S N T T I B T T B 45
Glioma, NOS i
Adrenal LR N T TR T T I R TR T T N S S S T R T R R 49
Thyroid + + + + 4+t F o+ F = -+ o+ o+ o+ 47
Parathyroud - + F = = -~ + + F F+ = =+ = FF+ =+~ =+ o+ = - 25
Mammary giand N NNNNNINNNNNNNNNNNNNNDNNNNN *50
Testis F + + F F + + + o+ o+ + + + + + 50
Interstitial cell tumor X 1
Prostate + 0+ + + + o+ o+ o+ + + + + + + + + 4+ + 48
NERVOUS SYSTEM™
Bran + F o+ F F o+ F o+ o+ o+ E R A+ 50
Herdenan gland N NNNNNDNNNNNNNNNNNNNNNNNNN *50
Adenoma, NOS t
Adenocarcinoma, NOS X 1
Mnlhplo organs, NOS o N NNNNNNNNNNNNN N NNNNNDNNNN ‘5(1)
M.ixm: lympboma, NOS b 4 X 5
* Ammals necropsied
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TABLE B7. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL

ANTMAL
NUMBER
WEEKS ON
STUDY
L\:gna'ndﬁmncp‘ + + + + + + + + + ; + ; + + + + + o+ + + +
Trachsa + + ¥+ + o+ o+ + + + + o+ o+ H + + + o+
Bone marrow LR R K 2 T IR IR T I S R R R S I S TR S N
Splnn + + o+ F o E o E A E P EE
ph nodes LR BRI T T T I S T T T R Y R I R
us I B e R T R R R S S I R S e
Dm:mntlymphomn.NOB
CIRCULXTORY SYSTEN
Heart PR B T N R I I R TR R S T B R T R
Sahvary gland L R R T O I T I I I G A T TR T T S S IR R R S
Liver + + + + o+ LR R IR T T R T O R T A
Hepatocellular adenoma
Hosleoeollnhrummm X
Bale duct LR B I T I TR I I I R IR I I R N O T I
Gallbladder & common bile duct + + + N + + + + + + + 4+ + N + + ¢+ + N + + N + + +
'ancreas P I I R T T S T IR R N R T ST T R S
Esopha PR R TR R I T R I S TR TR R T T SR
Stomac + + o+ FF o FFE o E PR E O F
smnm“lhnos LI S T T R A I L . T A T T S S R S S
t lymphoma,
um EIEE R I T T R R A T L T TSR R T TR S
URINARY SYSTEM
Kidney I T R A T SR R R R R T N N R T R
Unaary bladder LR S I I L S L . T TR IR T R T I I 2
Pitustary LI B T T T I T I L T T I T TR R R T I
Cudnomn&NOB
Adenoms, NOS X X XX
Adrenal + + + + + + + o+ o+ $ + + + + -+ +
hromocytoma
LR B T T R I I I I S TR R IR T ST SR IR T R R I
Parathyroid L T A T T R TR S N I R S R e T I
Mammary gl N NNNNNNS4+ + NN NNNNNNSFIN+ NNN+ N
Uterus P T T I T I T L S TR R S R I R B e
Leiomyoma
Eandometrial stromal polyp
Hompom X
P R R A L I R I A I I B T R A IR I R T R
Gmnlonuutumor
RERVOUS SYSTEM
Brain [ AR R IR R N R R R I I I I I S B I I I R
ALLOTHEK SYSTEME
Mnltxploorpu,Nos N NN NNNNNNNNNNNNNNNNNNNNNN
s.mmhmntlosho NOS b 4 X X X X X X xzx X
phoma,
Mnhglmp{? histiocytic type
+ ’l‘luuuumm.d‘:mmuy c: Nouuuuhnn:iond ™ .
= Required tissue not examined microscopically : -amnhiﬂohcu protacol
g“ N o ml microscopic examination lt yrrs Animal missing
- Necropey, no sutolyms, no s
S: Animal missexed B: No necropsy performed
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TABLE B7. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL (Continued)

o
B8
mwu 273 | 3393~ | 8 | ¥B-U3RIYRLS~T | B2 | IT"e~e8 | g~
lowe pow | + + | ++4+ 4+ R N T 2k O Y A B VIV A S I 2 + + | =
¥ Fow | + + | ++4+1 E O I S A e IR X T B S | z+ + + | =
S Fow | + + | 444 O & Lk 2 I R S B 2 + + | =
5 b= | + + 444 O I S A L N i B + ++ +4 + + | =
S Foew | + + | ++4 O R T T2 = % SEE N I R T S S R VR ) + | =
B S+ + | +++4+ + | 4+ rmErEE + L+ o+ o+ +4 + + | =
5 Fow | + + | +++1 O B T & & U T I S e S | ++ + + | =
&% Few | + + | ++1+ T N & T AL T N Y 1 R + + 1=
] = | + + | ++4+4+ P A T N B YRS S + + | =
S fFow | + + | +++4 + | +4+ traeee 4 ) e+ e 4+ | Z4 + + | =
Cr | + + | 4 O I O T.L T T I 'F N I YR S O S I S + + | =
-] B | s+ | 44 PO B A S T N BT N B v ye | z+ +u | + | =&
e Few | + + | ++41 FO I L. T I BT I S S I + + | =
o 5 + 4+ | v+ + | ++ s+ |+ ' + +) | o=+ + + | =
G = |+ + | ++4+ O VIR T2 & I B B e S N s + + | =
G =T + 4+ | 4 + 1 +4 petz+t++ 4| 4+ |+ 0+ +4 | 24 + + | =
o ew | + + | 4444+ T e e L L o BT T S S 2 + + | =
w5 S 1+ + | +++4pe |+ | ++ Fraer | |+ Mt e+ | 7t + + | =
= w |+ + | ++++ I N T R E N T T T + + | =
= =] + + | ++4+4 + ]+ rrrar 2 e+ o+ 4 | = + + | =
=% pew | + + | +++1 + | ++ +hb+++ o+ | 44 + + ++ | Z+ + + |z
== |55 + + |+ O I R I I T O B I E T I + | =
=5 = | + + | ++4+1 O O e T BT B S A T + + | =
= N ETTY O R e T 1) + + | =
= = |+ + | ++11 | #4444t ++ L+ o+ | m + + | =
8 g 8 g8 8
X Z g8 2 z 3 Z
e o
} g 8 i 1 1§ 8 g
% 4 3 4 z 42
5 A 3 a 2 m -
] § 8 §5 8 of s P 28 = BHs
1413 g y s = a8 @ = Z g =g
“ a 5 -» =2 W mt W [} e mw .
8 1 3 - 78 3 3 i3 & 2 5
B 5B B4, 83,8823 B S Brad i EBY FET I B Ezil:
8if Blpadf b, B Rl3faiE pob RAETTEES 2dsd, gt
x e R ERE] www m m §ae £
< - $ Boome 28394 E AL 2
3E BiaSF BE BaleRgasfiiaN His BR039nd el & R
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TABLE B7. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE FIRST TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: 500 mg/kg

ANIMAL 0
NUMBER 1 2( Of 8| 2/ 2{ 3 o 4 o 4 3/ of 1 4 3 3] 21 4 1 o of o o o
6l 3| 8 9 4 8 8 1 4 3 7 21 9o 7 2 o iy 7 8 3| 2| 4 5 6 7
WEEKS ON
STUDY o of 4 S 7 7 7 70 7 8 8 8 8 8 8 8 8 9 of O of o o of 0
of O 7 8 3 3 6 7 8 O 2 3 4 4 4 9 9 1 1} 4/ 5 5 5 5 5
INTEGUMENTARY SYSTEM
Subcutaneous tissue + + 4+ + + N + + + + + + + + + + + 4+ + + + + + + +
Fibrosarcoma X
RESPIRATORY SYSTEM
Lungs and bronch: + + + + F 4+ o+ F F F o+ F o+ F F O F O F O+ O+ O+
Alveolar/bronchiolar adenoma X
Alveolar/bronchiolar carcinoma
Trachea + + + F o+ o+ F FF F o FF F O E O E o+ o+
HEMATOPOIETIC SYSTEM
Bone marrow + + + 4+ F o+ F o+ o+ o+ o+ o+
Spleen + + + F o+ o+ F ot F o+ o+ o+ o+ o+
hignant lymphoma, NOS
’Il"’imph nodes + 4+ + F + o+ P+ o+ F F o+ o+ o+ o+ o+t
ymus - = 4+ 4+ =+ = = = e = = = e e e = = = = -
Heart L SRR SR T T T T T T R R T T S R N S T R
Salivary gland + 4+ + + o+ o+ o+ o+ o+ + + + + + + + + + + o+ o+
Liver + + + 4+ o+ o+ o+ o+ + F F o+ o+ o+ o+ o+ o+
Hepatocellular adenoma X
Hepatocellular carcinoma X
Hemangiosarcoma
Buile duct + + + o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ 4+
Gallbladder & common bile duct N N + + + + + N + N + + + + N + + + N + + NN + +
Pancreas L I 2 R T T T T T S R NS S
Esophagu + 4+ + + o+ o+ + F o+ o F o+ -+ o+ o+ o+ o+ o+
Stomae LR I I TR R T T T T R T T S SR NS S R T
Squamous cell paprlioma
Smail intestine + + + + + o+ o+ o+ o+ o+ o+ o+ A+ o+
Large intestine P AT A R A T R I R SR S TR Y I T S R
Kidoey + 4+ + + £+ + + o+ F O+ o+ + + + + o+ o+ + o+ o+ o+ o+
Unnary bladder P R T T TR R R R . T S TN R SR T R A
ENDOCRINE SYSTEM
Pitwitary + + -+t + F =+~ F + o+ o+ o+ o+ o+ o+
Carcinoms, NOS
Adenoma, NOS X X
Adrenal I T A . T R R R S T S R S T A R R
yroid + + + + + + o+ o+ o+ F o+ FF o F P F o+ F O+ o+ o+ o+ 4
Folhcular cell carcinoma
Parathyrod - -+ =~ 4+ =+ + + + + - - 4+ - - -+ + - -
Mammary gland N NN + NNN + NN + + NNN N NNN + NNNN
Uterus EEE N T A T T R T R T T R
Oveary + 4+ F o E -+ + + + + + o+ o+ o+ o+
NERVOUS SYSTEM
Brain + + + o+ + o+ o+ o+ + o+ o+ =+ o+ o+ o+
SPECIAL SENSE ORUGANY
Hardenan gland N NNNNNNWNNNNNNNNNNNNNNNNNN
Adenoma, NOS X
Ear N NN NNNNNNNNNNNNNNNNNNNNNN
Sarcoma, NOS
ATL OTHER SYSTEMS
Multlph orgaas, NOS N N N NN NNNINNNNNDNNNNDNWNMNDNINNNN
Malignant lymphoma, NOS X X X X
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TABLE B7. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 500 mg/kg (Continued)

T ANIMAL 0] 0] 0]
NUMBER 1 1 3 i i} 1 il o2 2f 2| 2 28 2| 31 3 3{ 8 3| 4 4 4 4 4 4 5
of 1 2 4 5 8 9 1 2 5 e 9 4 5 6 71 8 o 1 3 5 8 9 o
TOTAL
WEEKS ON L D VR D . L T I U I I I |TISSUES
STUDY of of o 0‘ Ol 0l Ol 0 0‘ 0‘ 0‘ 0' 0‘ Ol })TTO‘ g| Dl 0| 0‘ 0| 0‘ [+ 0| 0 |TUMORS
s sl 5 s st s{ s| sp s s 5 s s| 5 s/ s st 5 s 5 & 5 s s
Subcutansous tissue + + + + N + + + + + + + + + + + + + + + + + + + + *50
Fibrosarcoma !
RESPIRATORY SYSTEM
Lungs and bronchi I N T T I R SR I IR S T S T I R 50
Alveolar/bronchiolar adenoma X X X (]
Alveolar/bronchiol X X X X 4
Traches + + + + o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ 4+ 50
HEMATOPOIETIC SYSTEM
Bone marrow + o+ ok o+ F o+ o FF R+ A FE o+ o+ o+ o+ 50
Splesn LI S N T T I T I R T T R R S I R 50
Lignant lymphoma, NOS X X 2
'Ll:’imph nodes + + + + + + F o+ F + o+ o+ o+ o+ + o+ -+ 49
ymus R T T AT T e T S S i S e 19
CIRCULATORY SYSTEM
Heart L T T T R R I S T S G A S T S 50
Sahvary gland - 4+ 4+ + + + o+ + o+ o+ o+ o+ o+ + + + + + + - + 48
Liver + + + + + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Hepatocellular adenoma X X X 4
Hepatocellular carcicoma X X X 4
Hemangiosarcoma X 1
Bule duct + + + + + + o+ F o+ F o+ o+ F o F o+ o+ o+ 50
Gallbiadder & common bile duct N 4+ + + + + + + 4+ + + N + + 4+ + + + + + + + + + + *50
Pancreas F 4+ + + o — F F F ot R+ F o FFE o+ 49
Enoplngu P R R T I I R R T R T I R I R 2 S 47
Stomac D S TR T N R R SR TR R S T CH S S I SRS R S 50
Squamous cell papilloma X 1
Small intestine + + + + o+ F ot et 50
Large intestine + = + + + + + + = F o+ o+ o+ o+ o+ o+ P+ o+ o+ o+ 4“4
URINARY SYSTEM
Kidaey + + + + F + o+ o+ o+ E o+ o+ o+ 4+ o+ 4 50
Unnary bladder + 4+ + +F F o+ o+ E o+ + + 4+ + 4+ o+ o+ 50
Pitwatary + O+ = o+ + o F o+ A+ F F o+ F O F O+ 4+ o+t 46
Carcinoma, NOS X 1
Adenoma, NOS X x x x x x 8
Adrenal E R R T T A S, R T T O R S S SR R S N T 50
Thlymd + + + F =+ F o~ o+ o+ E o+ o+ o+ 4+ o+ o+ 48
ollicular cell carcinoma X 1
Parathyroid - + = 4+ - = + - + = = + = + + = + o+ + - 29
Mammary gland NN+ + N + + + + NN N N N + + + + NN N + N *50
Uterus TR T T T R S S e S R S T . I S T S 49
Ovary + + o+ + o+ E e + + + -+ o+ o+ o+ o+ o+ 48
NERVOUS SYSTEM
Bran + + + 4+ A F o+ F o+ o+ o+ A F o+t o+ o+ 49
SPECIAL SENSE ORGANY
Hardenan gland N NN NNDNDNNNNNNDNNNNNNNNNNN N N *50
Adenoma, NOS X X
ar N NN NNNNNNNNNNNNNNNNNNN + NN *50
Sarcoma, NOS X 1
ALLOTHER SYSTEMY
Multiple orgens, NOS N NN NNNNNDNNNNDNNNDNNNNNNNNNNNN *50
Malignant lymphoma, NOS X X X X X X X X X 13

* Amimals nscropsied
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TABLE B8. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE SECOND TWO-YEAR
GAVAGE STUDY OF n-BUTYL CHLORIDE: VEHICLE CONTROL

"ANTMAY, 0 B
NUMBER 4 4 1 t 1 3 0 4 Y 4 2§ 3 2 i 5 1 4 31 3 2 4 0O 4
8 o 4 7 8/ 8 9 9o 5 1 4 6 5 5 o o 2 5 3 €& v 7 2 5 0
WEEKS ON
STUDY 1 o 6 7 7 8 8 8 8 8 8 8 8 9o 9 9 o 9 9 9 9 9 o o 0
3] 2 5 o 2 oM o7 8 8 of 4 1y 2 % 24 7N 7 o9 i 2 4
RESPIRATORY SYSTEM
Lx}z‘:n and bropehi + i + + + o+ o+ ; LR T T T R A S R R R R
Alosniarheonehanl
Trachea + 4+ + o+ o+ o+ o+ o+ E o+ 4+ o+ o+ -+ o+~ #
REMATOPOIETIC SYSTEM
Bone marrow P T R I S R TR R A R T T R T S R A 2
Spleen + + + = + + + + o+ o+ F F o FE o+ o+ o+
lignant lymphoma, NOS
Hmph nodes R T e T R T S S R R S N S R S 5
ymus - - - - - L T T S N T
CIRCULATORY SYSTEM
Heart PR S T T T T R T T S R S T 2k T S S
Salivary gland + + = + + 4+ + - - + + + + + -+ + o+ o+ + o+ o+ o+ o+
Liver + + + F + + FF F F o+ F F O F P+t F F o+ o+ 4
Hepatocellular adenoma X X X X
Hepatocellular carcinoma X
Hemangiosarcoma
Bile duct + + + + + + + F o+ o+ + o+ o+ o+ o+ o+ o+ o+
Gallbladder & common bile duct + + + NN + + + + NN N + + + + N + + + + NN N +
Pancreas + = + =~ + + + + + -+ ot F o+ -+ o+~ o+ o+ + o+ o+ o+
Esophs, I T A R T T T S S S R e I e T A T
Stomac 1 papillo + + + + F F =+ o+~ o+ + o+ + o+ o+ o+
Squnmoul cell paj ma
Small intestine - + + + + 4+ F F o+ o+ o+ + o+ O+ O+ o+ 4+
Large intestine - 4+ + o+ + F F F A+ o+t o+ o+ F F o+ o+
Kidney + + + + + o+ o+ o+ o+ o+ o+ + + + + + + + + + o+ o+
Urinary bladder PR TR TR T R S S R ST S T R I I S R TR R
Pituitary + + + + + F =+ - -+ 4+ =~ -+ o+ o+ o+ -+ o+
Carcinoma, NOS
Adenoma, NO§ X X
Adrenal + + + = = k= o+ o+ oF o F o+ o+ A+
'I'hrymid -+ 4+ =+ F o+ F F o ot E o+ F A=+ o+ =+
'ollicular cell sdenoma
Parathyroid -t b = b F = = = = ek e = = 4+ + + F = 4 = = -
Pancreatic islets o=+ =+ o+ b+ k= ok F et o+ -+ o+ o+ o+ o+
1slet coll carcinoma X
Mammary gland N + + NN N NNNN + + NNNNNN + + NNNN +
Uterus + + + F F F o+ o+ F o+t P+ F o+ o+ A+ A+ + o+
Ovary + + + + -+ + o+ -+ o+ o+ + o+ o+ o+ o+ o+ o+ o+
Tubular adenoma
NERVOUS SYSTEM
Brain + o+ + + + F F o+ F o F o F o F tE F o F A+ o+ o+
ALLC OUTHER SYSTEME
Mault:ple organs, NOS N NN NNNNNNNNNNNNNNNNNNNNNN
Malignant lgxphoma, NOS X X X X X X X
Malig. lymphoma, histiocytic type x
+: Tissue examined microscopicaily : No tissue 1nformation submitted
~: Required tissue not examined microscopcally C: Nacropsy, no hustology dua to protocol
X: Tumorincadence A:  Autolysis
N: Necropsy, no autoiysis, no microscopic examination M: Ammal mussing
S: Animal missexed B: No necropsy performed
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TABLE B8. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL (Continued)

ANTMAL" 0) o0 O 0
NUMBER 0 O O o of 1 1 1] 2 2 2| 2 2 2| 28 8 38 31 8| 3 3 4 4 4 4
1 4 o 71 8 2f 3| 6 o i 21 31 4 8 9 o 1 2 3 4 8 (| & 7 9
TOTAL.
WEEKS ON 1 1] I I -1 I I I I IT 1T I If I .7 0 I I 1 TISSUES
STUDY 0 o of of of of o of of o ol Ol 0| 0! OI 0! o] 0| 0’ 0 l)| of 0 0 |TUMORS
s 5 S| 5 & 5 5 5 s s 5 s s 5 5 s 5 & 5 5 S S5 5 & 8
L\:l:l‘l and bronch: + + + + + + ; + o+ + o+ o+ o+ <xv- + + + F o+ o+ o+ o+ o+ sg
‘Alveolar/bronchiolar ca x 1
Trachea L TR SR S . T S R N R S R SR R R T R R R 47
Bone marrow L S TR T S TR S R R e A T T T R R T T S 49
Spleen + + F o+ F o+ F o+ + o+ o+ o+ o+ 49
ignant lymphoma, NOS X 1
'Il:{mph nodes + 4+ + + + + F F =+ + -+ + + + -+ - o+ o+ o+ o+ - 39
ymus LR BN I . R T R ST T S R I S S 25
Heart + + + + o+ o+ o+ o+ F o+ o+ 50
Salivary gland + o+ o+ + o+ F o+ o+ o+ + + + 48
Liver + + + o+ o+ F E o+ o+ o+t F O E o+ o+ o+ 50
Hepatocellular adenoma X X X X 8
Hepatocellular carcinoma 1
Hemangosarcoma X 1
Bile duct LI R T T T T R R S R S B S N S T N R B N I S A 50
Gallbladder & common ble duct + 4+ + + + + N + + + + + + N + N + + + + + + + + + *50
Paancreas LR T I I I N A T T T N T T T T I I 45
Elophngu + + F F o+ + o+ F o E O E o+ FE o+ o+ o+ 47
Stomac| + + + + + + o+ o+ F o+ o+t o+ o+ o+ 48
Squamous csll papilioma X X X 3
Small intestine PR S R e T T R S R S S T SR S S S R S S 49
Large 1ntestine + + + o+ o+ + o+ o+ 49
Kidney + + + + + o+ o+ o+ + + + + + + + + + o+ o+ 50
Unnary bladder + + + + + + o+ o+ o+t E o+ o+
Patuf + + + + + + + + +F + o+ + + + + + - -+ - 39
Carcinoma, NOS X 1
Adenoma, NO§ X X X x X 7
+ + F o+ F F o+t 47
Thyrowd + 4+ + 4+t F ot o+ o+ R -+ 44
Follicular cell adenoma X 1
Parathyrod + = + + + + = F + + + + F+ o+ -+ o+ - as
Pancreaticslets EEE SRR R R R T R R T R N SR IR T S S TR S S N R 45
Islet cell carcinoma 1
Mammary gland N NNN +#N + + NNN + N N NN + NNNNN *50
Uterus + + + + + + + o+ o+ o+ + + 0+ + o+ o+ o+ o+ o+ o+ 50
Ovary + + + + + + o+ o+ o+ o+ o+ o+ + o+ o+ + + o+ o+ o+ o+ 48
Tubular adenoma X 1
NERVOUS SYSTEM
Bramn + + + o+ o+ o+ o+ E o+t E o+ o+ o+ o+ 50
ALL OTHER SYSTEMY
Multiple organs, NOS N NN NNDNDNNNNNNNNNNNNNNNNNNN *50
Malignant limphorn, NOS X X X XX X 13
Malig. lymphoma, histiocytac type t
* Animals necropsied
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TABLE B8. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE SECOND TWO-YEAR
GAVAGE STUDY OF a-BUTYL CHLORIDE: 250 mg/kg

[N [0
NUMBER 2l O o 1 2 2f 3 of 2 5 3 2 0 i L i 1
9 9 3| 2 & 8 o 8 1 o 8 3 2 7 O 3 4 5 &
WEEKS ON o I I I 1T I I 1 1 1
STUDY 7 7 8 8 8 8 8 8 9 9 9 9’ 0f 0, 0| 0] 0’ 0’ 0| 0] Ol 0 Ol Ol 0
4 6 1 3 8 6 8 9 [ 1 3 T O 21 4] 4 4| 4 4 4] 4| 4 4 4 4
INTEGUMENTARY SYSTEM
+ + + + + + + N + + + + + + + + + + 4+ + +
Squamous cell carcinoma X
Subcutaneous tissue + + + + + + + + + N + + + + + + + + + + 4+ +
Sarcoma, NOS
Lungs and bronch1 + O+ + o+ O+ o+ A+ o+ o+ o+ + 0+ + 4+ + o+ o+ o+ o+
Hepatocellular carninoma, metastatic X X X
Alvcohrlbmnchxohr adenoma § x
Tnchu - 4+ + + + + + + o+ o+ o+ o+ o+ o+ + + + o+ o+ o+ o+ o+ o+
Bone marrow + o+ o+ 4+ + o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+
leen I T T S I S i S S T R S S S S
emangiosarcoma X X
T{mph nodes A T S I A R T T R S T T T T T I
- - = 4 = - = - et =k = =+t o+ =+ o+ o+ o+ o+ o+ o+
CIRCULATORY SYSTEM
Heart + + + o+ + o+ o+ o+ o+ o+ P+ o+ o+ o+ o+ + + + o+ 4+
Salivary gland + + F + o+ F o+ o+ o+ o+ -+ o+ 4+ + + + + + o+ o+
Laver + o+ + + + o+ F o+ o+ + ok o+ F A+ o+ o+ o+ o+ o+
Hepatocellular adenoma X X
Hepatocellular carcinoma X X X
Hemangiosarcoma X
nhhgunt lymphoma, NOS
Bale duct P I R . T T S R S TR S S N S S R T
Gullbladdor & common bile duct + N + N + + + + + + N + N + + N + N + + + + + + +
Pancreas + + F+ + + o+ F =+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Esopha + =+ + F F =+ = o+ + F o+ b+ F o+ + o+ o+ + o+ o+
Stomac| + + + + o+ o+ F E o F A+ o+ o+ 4
Squamous csli papilioma X X
Small intestine + + + + + + F o+ o+t o+ o+ + o+ o+ A+ o+ F o+ o+ o+ o+
Large intestine + + + F o+ F F F o+ F F o+ F + o+ P+ o+ o+ o+ o+ o+ o+
Kidney + + + + o+ o+ - + + + 4+ + + o+ o+ o+ o+ o+ o+ o+ +
Unmry bladder L N R R T TR R T T R I G R R S S S SR S R
Pitwmtary + + + + = F = + F F + = - = F F + -~ + + - F+ + + o+
Carcinoma, NOS X
Adenoma, NOS X X X
Adrenal L R R T A TR SRR S R S T S S TR R S
Thyrod L IR T T I N e T R R R S R e
Parathyrod L T R T e T e I R
REPHODUCTIVE SYSTEM
Mnmmry gland N N + N + N + NN NNN + + + NN + NN + + N NN
terus LR R T T T S S T N N T O T T R S
Lnomyoureomn X
Malig lymphoma, hustiocytic type
Ovary + o+ + o+ o+ F o+ F o+ F o+ o+ F FF o+ F o+ o+ o+ o+
Adsnocarcinoms, NOS X
Papllary cystadenoma, NOS
Luteoma
NERVOUS SYSTEM
Bram + o+ F F o+ F F E o F F R F R F O F O+
SPECIAL SENSE ORGANS
Harderan gland N NNNNNNNNNNNNNNNNNNNNNNNN
Adenoma, NOS X
ALL OTHER SYSTEME
Muitiple organs, NOS N NNNNNNNNNNNNINNNNNNWNNNNNN
Adenocarcinoma, NOS, metastatic X
Malignant | phoma. NOS X X X X
Tu.ug. lymphoma, hustiocytac type X
Osteoma X
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TABLE BS. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: 250 mg/kg (Continued)

ANIMAL 0 0
NUMBER 2 3 4 4 4 4| 4] 4 4
7 9 o 2| 8l 4 5| 7 9
TOTAL.
WEEKS ON i 1 i I 17 1 1 T | TISSUES
STUDY ‘ o o 0 0 0 0 0 0 o of 0 [ 0 0 0 |TUMORS
4 4 4| 4 4 4 4] 4] 4 4] 4] 4| 4 3 5 5
INTEGUMENTARY SYSTEM
Skin + N + + + + + + + + + + + + + *50
Squamous cell carcinoma 1
Subcutaneous tissue + N + + + + + + + + + + + + + + *50
Sarcoma, NOS X 1
Lungs and bronchi + + + o+ o+ o+ o+ o+ + + + + + + o+ F 4 50
Hepatocellular carcinoma, metastatic 3
Alvaohr/bronchxohr adenoma X x X g
‘l‘nchu R R T e T S R S R S S S S S S T T 48
HEMATOPOIETIC SYSTEM
Bone marrow + + + + F o+ F o+ o+ o+ F o+ A+ 30
Spleen PR A R T R R R R T T I e R I R N 49
smangiosarcoma 2
Lymph nodes + + = + + o+ o+ F o+ o+ + A E o+ 4%
ymus + + + + F F o+ F ot F = = =+ =+ o+ 4 34
Heart + + + + 4+ o+ o+ F o+ o+ F o+ F o+ o+ 30
thvary gland + + + + 4+ + o+ o+ F o+ F + -+ A+ o+ o+ o+ o+ 4 48
Liver L S T I T T S + + + o+ + o+ 50
Hepatocellular adenoma X 4
Hepatocellular carcinoms X 5
Hemangiosarcoma 1
Mnlzzunc lymphoma, NOS X 1
Bile duct + + F + F F o+ F o+ F o E o+ o+ o+ 50
Gallbladder & common bile duct N + 4+ + N + + N + + + 4+ + + N + + + + + + + + + + *50
Pancreas + + + + F F o+ o+ F o+ o+ F o+ o+ o+ o+ o+ o+ 49
Esopha; + + + + =+ 4+ o+ F ot E o+ E o+ 48
Stomae + + + 4+ o+ F o+ E -+ 4 49
Squamons cell paprlloras X 3
Small intestine + + o+ o+ F F E E R A+t 50
Large 1ntestine + + o+ F o FE O FE A+ o+ 50
URINARY SYSTEM
Kidney + + + F + + o+ F o+ o+ o+ + o+ + o+ + o+ 4+ 49
Unnary bladder + + + + 4+ o+ o+ o+ o+ A+ o+ 49
Pituitary + + + o+ o+ o+ + F F o+ o+ =+ o+ 4+ =+ o+ 41
Carcinoma, NOS 1
Adenoma, NOS X X X X 7
Adrenal + + + + + + + F o+ O+ o+ o+ o+ o+ + o+ o+ + 4+ 50
Thyroid + + F + =+ + =+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ 4+ 48
Parathyroud + + + F -+ - = - =+ + -+ o+ =+ = =+ - -+ o+ 25
Mammary gland N NNN + + NNNN + + + NN NNN + NN + NN + *50
Uterus + + + + 4+ F F F A+ o+ o+ 50
Leiomyosarcoma X 2
Malig. lymphoma, histiocytic type X 1
Ovary + + + o+ F o+ o+ o+ o+t o+ F o+ o+ o+ o+ o+ o+ o+ 50
Monmmnoma, NOS 1
Papillary cystadenoma, NOS X X 2
Luteomsa X 1
3remn + + + + + F o+ o+t o+ o+ o+ o+ o+ o+ o+ 50
4
r{axdlnln gland N NN NNNNNNDNNNNNNNNNNWDNNNNNN *50
Adenoma, NOS 1
Multxplo organs, NOS N NNNNNNNNNNNNNDNNNNNNNNNNNN *50
| o ababi 1
Malignant I phonu. Nos X X X X XXX 1
Mnhg. Iympgml, hastiocytic type X 2
Oatoom 1
* Animals necropsied
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC

LESIONS IN RATS IN THE TWO-YEAR GAVAGE STUDIES

OF n-BUTYL CHLORIDE
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 60 mg/kg 120 mg/kg
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%) 1 (2%)

Polyp 1 (2%)

*Subcutaneous tissue (50) (50) (501
Hemorrhage 1 (2%)
Abscess, NOS 1 (2%)

RESPIRATORY SYSTEM

#Lung/bronchiole (50) (50) (50)
Metaplasia, NOS 1 (2%) 2 (4%)

#Lung (50) (50) (50)
Aspiration, NOS 1 (2%) 1 (2%)

Emphysema, NOS 1 (2%)
Congestion, NOS 2 (4%)
Edema, NOS 2 4%)
Hemorrhage 1 2%)

Bronchopneumonia, NOS 1 (2%)
Granuloma, foreign body 1 (2%) 1 (2%) 1 (2%

#Lung/alveoli (50) (50) (50)
Hemorrhage 2 (4%) 19 (38%)

HEMATOPOIETIC SYSTEM

*Multiple organs (50) (50) (50)
Lymphoid depletion 1 (2%)

#Bone marrow (50) 50) (46)
Fibrosis 1 (2%)

Hypoplasia, NOS 2 (4%) 1 (2%)
Hyperplasia, NOS 6 (12%) 5 (10%) 4 (9%)
Hyperplasia, hematopoietic 1 (2%)

#Spleen (50) (50) (50)

Accessory structure 1 (2%) 1 2%)
Congestion, NOS 1 (2%)
Fibrosis, focal 2 (4%)
Necrosis, focal 1 (2%)
Infarct, NOS 1 2% 1 (2%)
Hemosiderosis 6 (12%) 3 (6%) 16 (32%)
Lymphoid depletion 1 (2%) 1 (2%) 15 (30%)
Hematopoiesis 1 (2%) 5 (10%)

#Lymph node (49) (50) (49)
Hemosiderosis 1 (2%)

#Mandibular lymph node (49) (50) (49)
Congestion, NOS 1 (2%)

Plasmacytosis 1 (2%)

#Mediastinal lymph node (49) (50) (49)
Congestion, NOS 4 (8%) 2 (4%) 1 (2%)
Hemosiderosis 1 (2%)

#Mesenteric lymph node (49) (50) (49)
Congestion, NOS 1 2%)

Lymphoid depletion 1 (2%)

#Thymus (26) (28) (34)
Congestion, NOS 2 (6%)
Atrophy, NOS 2 (8%) 3 9%
Lymphoid depletion 1 (3%)
Plasmacytosis 1 (4%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
CIRCULATORY SYSTEM

#Lymph node 49) (50) 49
Lymphangiectasis 1 (2%)

#Mandibular lymph node (49) (50} (49)
Lymphangiectasis 2 (4%)

#Mesenteric lymph node (49) (50) (49)
Lymphangiectasis 1 2%) 1 (2%)

#Heart (50) (50) (50)
Hemorrhage 1 (2%)
Inflammation, chronic focal 1 (2%)

Degeneration, NOS 1 (2%)

#Auricular appendage (50) (50) (50)
Dilatation, NOS 1 (2%)

#Right ventricle (50) (50) (50)
Hypertrophy, NOS 1 (2%)

#Myocardium (50) (50) (50)
Degeneration, NOS 44 (88%) 45 (90%) 41 (82%)

*Mesenteric artery (50) (50) (50)
Hypertrophy, NOS 1 (2%)

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

#Liver (50) (50) (50)
Perivasculitis 1 2%)

#Urinary bladder (50) (50) (49)
Perivasculitis 1 2%

DIGESTIVE SYSTEM

#8Salivary gland (48) (50) (46)
Inflammation, chronic 1 (2%) 2 (4%) 1 (2%)
Metaplasia, squamous 1 2%)

#Liver (50) (50) (50)
Hernia, NOS 1 (2%) 1 (2%) 1 (2%)
Congestion, NOS 1 (2%) 1 (2%) 4 (8%)
Inflammation, focal 2 (4%)

Inflammation, chronic focal 1 (2%)
Cholangiofibrosis 2 (4%) 1 2%) 4 (8%)
Necrosis, focal 1 (2%) 1 2%) 5 (10%)
Metamorphosis fatty 21 (42%) 15 (30%) 11 (22%)
Cytoplasmic change, NOS 5 (10%) 6 (12%)

Basophilic cyto change 11 (22%) 3 (6%) 1 (2%)
Clear cell change 2 (4%) 4 (8%) 5 (10%)
Atypia, NOS 1 (2%)
Angiectasis 2 (4%) 2 (4%) 1 (2%)

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

#Bile duct (50) (50) (50)
Hyperplasia, NOS 40 (80%) 34 (68%) 28 (56%)

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

Fibrosis 1 (2%)
Fibrosis, focal 1 (2%)

Necrosis, fat 2 (4%)

Atrophy, focal 15 (30%) 13 (26%) 1 (2%)
Hyperplasia, focal 1 (2%)

#Pancreatic acinus (50) (50) (48)
Atrophy, NOS 1 (2%)

Hyperplasia, NOS 1 (2%)
Hyperplasia, focal 3 (6%) 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 n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
DIGESTIVE SYSTEM (Continued)

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

Inflammation, focal 1 (2%)

Inflammation, acute focal 1 (2%)

Inflammation, chronic focal 1 2%
Uleer, perforated 1 (2%)

#Gastric submucosa (50) (49) (50)

Inflammation, NOS 1 2%)

Inflammation, focal 1 (2%)

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

Inflammation, acute focal 1 (2%)

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

Granulation, tissue 2 (4%) 1 (2%)
Fibrosis 2 (4%)

#Forestomach (50) (49) (50)
Ulcer, NOS 1 (2%) 1 (2%) 1 (2%)
Inflammation, chronic 1 2%)
Inflammation, chronic focal 1 2%)

Ulcer, perforated 1 (2%)
Hyperplasia, basal cell 4 (8%) 3 (6%) 4 (8%)
Hyperkeratosis 3 (6%) 1 (2%) 5 (10%)

#Peyer's patch (50) (50) 50)
Hypertrophy, NOS 1 (2%)

#Colon (48) (49) 45
Parasitism 6 (13%) 5 (10%) 7 (16%)

URINARY SYSTEM

#Kidney (50) (50) (50)
Cyst,NOS 1 (2%)

Congestion, NOS 3 (6%) 2 (4%)
Nephropathy 44 (88%) 45 (90%) 43 (86%)
Nephrosis, NOS 2 (4%) 1 (2%) 3 (6%)
Nephrosis, cholemic 1 2%) 2 (4%)
Metamorphosis fatty 1 (2%)

Calcification, focal 4 (8%) 5 (10%) 3 (6%)

#Renal papilla (50) (50) (50)
Necrosis, NOS 1 (2%)

#Kidney/tubule (610 (50) (50)
Regeneration, NOS 1 (2%)

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

#Urinary bladder (50) (50) 49)
Calculus, gross observation only 1 (2%)
Calculus, microscopic examination 2 (4%) 3 (6%)
Inflammation, chronic focal 1 (2%)

Necrosis, hemorrhagic 1 (2%)
Hyperplasia, epithelial 1 (2%) 2 (4%)

#Urinary bladder/submucosa (50) (50) (49)

Inflammation, chronic focal 2 (4%) 2 (4%)
ENDOCRINE SYSTEM

#Pituitary (48) (49) én
Cyst, NOS 1 2%)

#Anterior pituitary (48) (49) 47
Cyst, NOS 3 (6%) 2 (4%) 2 (4%)
Multiple cysts 1 (2%)
Hemorrhagic cyst 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 n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
ENDOCRINE SYSTEM

#Anterior pituitary (Continued) - (48) (49) 47
Hyperplasia, focal 5 (10%) 9 (18%) 3 (6%)
Angiectasis 1 (2%)

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

#Adrenal cortex (50) (50) (50)
Inflammation, acute 1 (2%)

Degeneration, lipoid 1 2%) 1 (2%) 2 (4%)
Cytoplasmic vacuolization 5 (10%) 10 (20%) 20 (40%)
Hyperplasia, NOS 2 (4%)
Hyperplasia, focal 1 (2%) 4 (8%)

#Adrenal medulla (50) (50) (50)
Hemorrhage 1 (2%)

Hyperplasia, NOS 18 (36%) 12 (24%) 8 (16%)
Hyperplasia, focal 1 2%

#Thyroid (49) (49) (46)
Congestion, NOS 1 (2%)

Hyperplasia, C-cell 8 (16%) 7 (14%) 4 (9%)

#Parathyroid (25) (24) (19)
Hyperplasia, NOS 1 (5%)

REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) (50)
Galactocele 1 (2%)
Lactation 7 (14%) 2 (4%) 3 (6%)

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

#Prostate (40) (42) (49)
Dilatation, NOS 1 (2%)
Inflammation, NOS 1 3%) 3 (7%)

Inflammation, focal 1 3%) 1 (2%)

Inflammation, acute 4 (10%) 5 (12%) 3 (6%)
Inflammation, acute focal 1 (3%) 2 (4%)
Inflammation, acute/chronic 1 3%) 1 (2%) 1 (2%)
Inflammation, chronic 1 (3%) 4 (10%) 1 (2%)
Inflammation, chronic focal 2 (5%) 1 (2%)
Atrophy, NOS 20 (50%) 11 (26%) 18 (37%)
Hyperplasia, focal 5 (12%)

*Seminal vesicle (50) (50) (50)
Dilatation, NOS 2 (4%)
Inflammation, acute 1 2%)
Atrophy, NOS 33 (66%) 28 (56%) 24 (48%)

#Testis (50) 49) (49)
Edema, NOS 1 (2%)
Atrophy, NOS 33 (66%) 16 (33%) 24 (49%)
Atrophy, focal 3 (6%

Hypospermatogenesis 2 (4%) 2 (4%)
Hyperplasia, interstitial cell 1 (2%) 3 (6%) § (10%)
NERVOUS SYSTEM

#Brain/meninges 49) (50) (49)
Inflammation, acute 1 (2%)

#Subdural space 49) (50) (49)
Hematoma, NOS 1 2%

#Subarachnoid space 49) (50) (49)
Hemorrhage 1 (2%) 1 (2%)

#Brain/ependyma 49) 50 (49)
Inflammation, chronic focal 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 n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
NERVOUS SYSTEM (Continued)
#Brain (49) 50 (49)
Hydrocephalus, NOS 4 (8%)
Congestion, NOS 1 (2%) 1 (2%)
Hemorrhage 2 (4%) 4 (8%) 18 (37%)
Granulation, tissue 1 (2%)
Psammoma bodies 1 (2%)
#Cerebellum 49 (50 (49)
Hemorrhage 2 (4%)
*Spinal cord (50) (50) (50
Hemorrhage 1 (2%)
Inflammation, acute 1 (2%)
SPECIAL SENSE ORGANS
*Eye/retina (50) 50) (50)
Degeneration, NOS 2 (4%)
*Eye/crystalline lens (50) 50) (50)
Cataract 4 (8%)
*Harderian gland (50) (50) (50)
Dilatation, NOS 1 (2%)
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES
*Abdominal cavity . (50) (50) (50)
Hemorrhage 1 (2%)
*Peritoneum ‘ (50) (50) (50)
Inflammation, NOS 1 2%) 1 2%)
*Pericardium (50) (50) (50)
[nflammation, NOS 1 (2%)
Inflammation, chronic 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50) (50)
Dilatation/ducts 1 2%)
Congestion, NOS 2 (4%) 6 (12%) 15 (30%)
Fibrosis 1 (2%)
Calcification, focal 1 (2%)
Omentum
Necrosis, fat 3 2 2

SPECIAL MORPHOLOGY SUMMARY
None

# Number of animals with tissue examined microscopically
* Number of animals necropsied
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 60 mg/kg 120 mg/kg
ANIMALSINITIALLY 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%)

*Subcutaneous tissue (50) 50) (50)
Granulation, tissue 1 (2%)

RESPIRATORY SYSTEM

#Lung (50) (50) (507
Aspiration, NOS 2 (4%)
Congestion, NOS 2 (4%)

Fibrosis, focal 1 2%
Infarct, NOS 1 (2%)

#Lung/alveoli (50) (50) (50)

Hemorrhage 26 (52%)
HEMATOPOIETIC SYSTEM

#Bone marrow 4 (50) (48)

Fibrosis 1 (2%)
Fibrosis, focal 1 (2%)
Hyperplasia, NOS 7 (15%) 3 (6%) 3 (6%)

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

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

Infarct, healed 1 2%)

Hemosiderosis 3 (6%) 3 (6%) 27 (54%)
Lymphoid depletion 1 2%) 1 (2%) 24 (48%)
Hematopoiesis 6 (12%) 5 (10%) 2 (4%)

#Mandibular lymph node (50) (48) (50)
Congestion, NOS 1 (2%)

Lymphoid depletion 1 2%)

#Mediastinal lymph node (50) (48) (50}
Congestion, NOS 3 (6%)

Hemosiderosis 1 (2%)

#Mesenteric lymph node (50) (48) (50)
Congestion, NOS 1 (2%) 1 (2%) 1 (2%)
Hemorrhage 1 (2%)

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

#Inguinal lymph node (50) (48) (50)
Hyperplasia, NOS 1 (2%)

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

#Thymus (24) 29 (39)
Multiple cysts 1 (4%

Congestion, NOS 1 (4%)
Lymphoid depletion 1 (3%)
CIRCULATORY SYSTEM

#Mandibular lymph node (50) (48) (50)
Lymphangiectasis 1 (2%)

#Mediastinal lymph node (50) (48) 50)
Lymphangiectasis 1 (2%)

115 n-Butyl Chloride, NTP TR 312



TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
CIRCULATORY SYSTEM (Continued)

#Lung (50) (1) (50)
Perivasculitis 1 (2%)

#Heart (50) 50 (50)
Hemorrhage 1 (2%}
Inflammation, chronic focal 1 (2%) 3 (6%)

#Auricular appendage (50) 50 (50)
Dilatation, NOS 1 (2%)

#Myocardium (50) (50) (50)
Degeneration, NOS 30 (60%) 42 (84%) 27 (54%)

#Liver (50) (50) (50)
Perivasculitis 1 (2%) 2 (4%) 5 (10%)

DIGESTIVE SYSTEM

#8alivary gland (50) (50) (50)
Dilatation/ducts 1 (2%)

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

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

Fibrosis, focal 2 (4%)

#Liver (50) (50) (50)
Hernia, NOS 1 (2%) 2 (4%) 3 (6%)
Hemorrhage 1 (2%)
Inflammation, focal 5 (10%)

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

Cholangiofibrosis 3 (6% 1 (2%)
Necrosis, focal 3 (6%) 2 (4%) 5 (10%)
Metamorphosis fatty 14 (28%) 6 (12%) 3 (6%)
Cytoplasmic change, NOS 1 (2%)

Cytoplasmic vacuolization 1 (2%)

Basophilic cyto change 31 (62%) 38 (76%) 10 (20%)
Focal cellular change 2 (4%) 2 (4%)
Angiectasis 1 (2%) 1 (2%)

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

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

Hyperplasia, NOS 15 (30%) 19 (38%) 10 (20%)

#Pancreas (50) 49) (50)
Dilatation/ducts 1 (2%) 1 (2%) 1 (2%)
Inflammation, chronic 1 (2%)

Inflammation, chronic focal 4 (8%)

Fibrosis 1 (2%)

Fibrosis, focal 1 (2%)

Atrophy, focal T (14%) 5 (10%) 1 (2%)

#Pancreatic acinus (50) (49) (50)

Focal cellular change 1 (2%)
Hyperplasia, focal 2 (4%) 4 (8%)

#Stomach (49) (50) (49)
Ulcer, NOS 2 4%
Inflammation, chronic focal 1 (2%) 1 2%)
Hyperkeratosis 1 (2%)

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

Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%)
Granulation, tissue 2 (4%)
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TABLE C2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
DIGESTIVE SYSTEM (Continued)

#Forestomach (49) (50) (49)
Ulcer, NOS 2 (4%) 1 (2%) 1 (2%)
Inflammation, chronic focal 1 (2%)
Ulcer, perforated 2 (4%)

Hyperplasia, basal cell 1 (2%) 1 (2%) 1 (2%)
Hyperkeratosis 4 (8%) 2 (4%) 2 (4%)
Acanthosis 1 (2%) 1 (2%)

#Duodenum (50) (50) (50)
Ulcer, NOS 1 (2%)

#Ileum (50) 50 (50)
Parasitism 1 (2%)

#Colon (46) (50) (50)
Parasitism 6 (13%) 4 (8%) 5 (10%)

URINARY SYSTEM

#Kidney (50) 50 (50)
Congestion, NOS 2 (4%)
Pyelonephritis, focal 1 (2%)
Inflammation, chronic focal 1 (2%) 1 (2%)
Nephropathy 13 (26%) 25 (50%) 20 (40%)
Nephrosis, NOS 1 (2%)

Nephrosis, cholemic 2 (4%) 2 (4%)
Calcification, focal 19 (38%) 21 (42%) 18 (36%)

#Kidney/tubule (50) (50) (50)
Necrosis, NOS 1 (2%)

#Urinary bladder (49) (50) (49)
Inflammation, chronic focal 1 (2%)

Hyperplasia, epithelial 1 (2%) 1 (2%)

#Urinary bladder/submucosa (49) (50) (49)
Inflammation, chronic focal 2 (4%) 3 (6%) 1 (2%)

ENDOCRINE SYSTEM

#Pituitary (49) (50) (49)
Cyst, NOS 2 (4%) 2 (4%) 1 (2%)
Multiple cysts 1 (2%)
Hemorrhagic cyst 1 (2%)

Angiectasis 1 (2%)

#Pituitary intermedia (49) (50) 49)
Multiple cysts 1 (2%)

#Anterior pituitary 49 (50) (49)

Cyst, NOS 2 (4%) 2 (4%) 3 (6%)
Multiple cysts 3 (6%) 2 (4%) 4 (8%)
Hemorrhage 1 (2%)
Hemorrhagic cyst 4 (8%) 1 2%) 1 2%)
Cytoplasmic vacuolization 1 (2%)

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

#Adrenal (50) (50) (49)
Necrosis, focal 1 (2%)

#Adrenal cortex (50) (50) (49)
Hemorrhage 1 (2%)
Degeneration, lipoid 3 (86%) 2 (4%) 1 (2%)
Cytoplasmic vacuolization 4 (8%) 5 (10%) 3 (6%)
Focal cellular change 1 (2%)

Hyperplasia, focal 1 2%) 3 (6%) 4 (8%)

#Adrenal medulla (50) (50) (49)
Hyperplasia, NOS 3 (6%) 6 (12%) 4 (8%)
Hyperplasia, 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 n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 60 mg/kg 120 mg/kg
ENDOCRINE SYSTEM (Continued)

#Thyroid (48) (49) (46)
Ultimobranchial cyst 1 (2%)

Hemorrhage 1 (2%) 1 (2%)
Hyperplasia, C-cell 3 6%) 8 (16%) 3 (T%)

#Pancreatic islets (50) (49) (50)
Hyperplasia, NOS 1 (2%)

Metaplasia, NOS 1 (2%)
REPRODUCTIVE SYSTEM

*Mammary gland (50) (50) 50
Galactocele 7 (14%) 12 (24%) 2 (4%)
Lactation 17 (34%) 19 (38%) 5 (10%)

*Clitoral gland (50) (50) (50)
Dilatation, NOS 2 (4%)

#Uterus (50) 50 (50)
Dilatation, NOS 1 (2%) 4 (8%) 4 (8%)
Granuloma, foreign body 1 (2%)

Metaplasia, squamous 1 2%

#Uterus/endometrium (50) (50) (50)
Hyperplasia, cystic 3 (6%) 5 (10%) 2 (4%)

#0Ovary (50) (50) (50)
Cyst, NOS 2 (4%) 6 (12%) 4 (8%)
Multiple cysts 1 (2%)
Parovarian cyst 1 (2%)

NERVOUS SYSTEM

#Brain/meninges 50) (50) (50)
Hemorrhage 1 (2%)

#Brain (50) (50) (50)
Hydrocephalus, NOS 3 (6%) 1 (2%)
Hemorrhage 1 (2%) 1 (2%) 25 (50%)
Inflammation, focal 1 (2%)

Calcification, focal 1 (2%)

#Medulla oblongata (50) (50) (50)
Hemorrhage 1 (2%)

*Spinal cord (50) (50 (50)
Hemorrhage 1 (2%)
Degeneration, NOS 1 (2%)

SPECIAL SENSE ORGANS

*Eye (50) (50 (50)
Hemorrhage 1 (2%)

*Eye anterior chamber (50) (50) (50)
Hemorrhage 1 (2%)

*Eyeliris (50) (50) (50)
Inflammation, NOS 1 (2%)

*Eye/crystalline lens (50) (50) (50)
Cataract 2 4% 2 (4%) 2 (4%)

*Harderian gland (50) (50) (50)
Inflammation, chronic 1 (2%)

Hypertrophy, NOS 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 n-BUTYL CHLORIDE (Continued)

CONTROL (VEH)

60 mg/kg 120 mg/kg

MUSCULOSKELETAL SYSTEM
*Bone (50)
Necrosis, NOS
*Skull (50)
Osteosclerosis

o

(2%)

(60) (50)

(50) (50)
2 (4%)

BODY CAVITIES
*Mediastinum (50)
 Hemorrhage 1
Granuloma, foreign body

*Pleural cavity (50)

Hemorrhage
*Pleura (50)

Hemorrhage

(2%)

50y (50)

1 (2%)

1 (2%)
50) (50)

1 (2%)
(50) (50)

1 (2%)

ALL OTHER SYSTEMS
*Multiple organs (50)
Congestion, NOS
Necrosis, NOS
Necrosis, focal 1
Foot
Crystals, NOS 1
Omentum
Reaction, foreign body
Necrosis, fat 3

(2%)

60) (50)
1 2%) 28 (56%)
1 (2%)

-

SPECIAL MORPHOLOGY SUMMARY
None

# Number of animals with tissue examined microscopically
* Number of animals necropsied
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE IN THE TWO-YEAR GAVAGE STUDIES

OF n-BUTYL CHLORIDE
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 . 50 50
INTEGUMENTARY SYSTEM
*Skin (50) (50) (50)
Inflammation, NOS 3 (6%) 1 (2%)
Ulcer, NOS 5 (10%) 4 (8%) 2 (4%)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 1 (2%)
Inflammation, chronic i3 (6% 3 (6%)
Inflammation, chronic focal 1 (2%)
Fibrosis 1 (2%) 4 (8%) 1 (2%)
Calcification, focal 1 (2%)
Acanthosis 2 (4%) 2 (4%) 1 (2%)
*Subcutaneous tissue (50) (50) (50)
Hemorrhage 1 (2%)
Inflammation, acute 1 (2%) 1 (2%)
Abscess, NOS 2 (4%) 1 (2%)
Inflammation, chronic 1 (2%)
Fibrosis 1 (2%) 1 (2%)
Calcification, NOS 1 (2%)
Metaplasia, osseous 1 (2%)
RESPIRATORY SYSTEM
#Lung/bronchiole (50) (50) (50)
Aspiration, foreign body 1 (2%)
#Lung (50) (50) (50)
Fibrosis, diffuse 1 (2%)
Hyperplasia, alveolar epithelium 1 (2%)
Metaplasia, osseous 1 2%)
#Lung/alveoli (50) (50) (50)
Histiocytosis 2 (4%) 1 (2%) 1 (2%)
HEMATOPOIETIC SYSTEM
#Bone marrow (50) (50) (49)
Hematopoiesis 1 (2%)
#Spleen (50) (48) (49)
Hyperplasia, lymphoid 1 2%
Hematopoiesis 9 (18%) 8 (17%) 5 (10%)
#Lymph node (44) 47 (44
Hyperplasia, lymphoid 1 2%)
#Mandibular lymph node (44) én 44)
Hyperplasia, plasma cell 1 (2%) 1 (2%)
#Mesenteric lymph node (44) 47 (44)
Congestion, NOS 9 (20%) 5 (11%) 8 (18%)
Inflammation, acute 1 (2%)
Hyperplasia, lymphoid 1 (2%)
#Axillary lymph node (44) 47 (44)
Hyperplasia, lymphoid 1 (2%)
#Inguinal lymph node (44) 47 (44)
Hyperplasia, plasma cell 1 (2%)
#Liver (50) (50) (50)
Hematopoiesis 2 (4%) 3 (6%) 1 2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
CIRCULATORY SYSTEM
#Lung 50) (50) (50)
Thrombosis, NOS 1 (2%)
Thrombus, organized 1 (2%)
#Heart (50) (50) (50)
Calcification, focal 1 (2%)
#Heart/atrium* (50) (50) (50)
Thrombus, mural 1 (2%)
*Pancreatic artery (50) (50) (50)
Inflammation, chronic 2 4%)
DIGESTIVE SYSTEM
#8Salivary gland (50) 49 (50)
Inflammation, chronic focal 21 (42%) 18 (37%) 24 (48%)
#Liver (50) (50) (50)
Necrosis, NOS 1 (2%)
Necrosis, focal 1 (2%) 1 (2%) 1 (2%)
Infarct, NOS 1 (2%)
Metamorphosis fatty 3 6% T (14%) 1 (2%)
Eosinophilic cyto change 2 4%
Hepatocytomegaly 3 (6%) 1 (2%)
#Liver/centrilobular (50) (50) &0
Necrosis, NOS 3 (6%)
Metamorphosis fatty 1 (2%)
Hepatocytomegaly 1 (2%)
Atrophy, NOS 1 (2%)
#Pancreas 49) (49) (50)
Cyst, NOS 1 (2%)
Inflammation, acute focal 1 (2%)
Inflammation, chronic 1 (2%)
#Pancreatic acinus (49) (49) (50)
Atrophy, NOS 1 2%
Atrophy, focal 1 (2%)
#Gastric mucosa (50) (49) (49)
Inflammation, acute focal 1 2%
Calcification, focal 1 (2%)
#Jejunum (49) (50) (50)
Mucocele 1 (2%)
Hyperplasia, adenomatous 1 (2%)
URINARY SYSTEM
#Kidney (50) (50) (50)
Pyelonephritis, acute 1 2%)
Inflammation, chronic focal 30 (60%) 32 (64%) 25 (50%)
Glomerulosclerosis, NOS 4 (8%)
#Renal papilla (50) (50) (50)
Necrosis, NOS 1 (2%)
#Perirenal tissue (50) (50) (50)
Necrosis, fat 2 (4%}
#Kidney/tubule (50) (50) (50)
Necrosis, NOS 1 (2%)
Calcification, NOS 1 (2%)
Hyperplasia, cystic 1 (2%)
#Kidney/pelvis 50) (50) (50)
Inflammation, suppurative 1 (2%)
Inflammation, acute necrotizing 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
URINARY SYSTEM (Continued)

#Urinary bladder (49) (50) (50)
Inflammation, acute/chronic 1 (2%)

Inflammation, chronic 1 (2%) 1 (2%)
Inflammation, chronic diffuse 1 (2%)

#Urinary bladder/submucosa (49) (50) (50)

Inflammation, chronic focal 10 (20%) 18 (36%) 5 (10%)
ENDOCRINE SYSTEM

#Pituitary 47 47 (39
Hyperplasia, focal 3 (6%)

#Adrenal cortex (50) : 47) (49)
Hypertrophy, focal 1 (2%)
Hyperplasia, nodular 1 (2%)

Hyperplasia, focal 1 (2%)

#Adrenal medulla (50) (47 (49)
Hyperplasia, focal 3 (6%) 3 (6%) 1 (2%)

#Thyroid (48) (45) 47
Hyperplasia, follicular cell 4 (8%) 5 (11%) 4 (9%)

REPRODUCTIVE SYSTEM

*Preputial gland (50) (50) (50)
Dilatation/ducts 1 (2%)

Inflammation, chronic 4 (8%) 1 2%)

#Prostate 47 (39) (44)
Inflammation, acute 2 (4%)

*Seminal vesicle (50) (50) (50
Inflammation, acute 1 (2%)

Infection, bacterial 1 (2%)

#Testis (50) 49) (49)

Calcification, focal 1 (2%)
Atrophy, NOS 1 (2%)
Hyperplasia, interstitial cell 1 (2%)

#Testis/tubule (50) (49) (49)
Degeneration, NOS 3 (6%) 3 (6%) 2 (4%)
Calcification, NOS 2 (4%) 2 (4%) 2 4%
Calcification, focal 1 (2%)

NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
None
MUSCULOSKELETAL SYSTEM

*Skeletal muscle (50) 50 (50)

Granuloma, foreign body 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg 1,000 mg/kg
BODY CAVITIES
*Pleura (50) (50 (50)
Inflammation, chronic focal 1 (2%)
*Mesentery (50) (50) (50)
Hemorrhage 1 (2%)
Inflammation, granulomatous 1 (2%)
Necrosis, fat 2 (4%)
ALL OTHER SYSTEMS
Foot
Ankylosis 1
Omentum
Necrosis, fat 2
SPECIAL MORPHOLOGY SUMMARY
No lesion reported 1 5

# Number of animals with tissue examined microscopically
* Number of animals necropsied
1 Multiple occurence of morphology in the same organ. Tissue is counted only once.
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 250 mg/kg
ANIMALS INITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM

*Skin (50) (50)
Ulcer, NOS 3 (6%)
Inflammation, acute 2 (4%)
Inflammation, chronic focal 1 (2%)

Necrosis, focal 2 (4%)

*Subcut tissue (50) (50)
Inflammation, chronic 1 (2%)

Fibrosis, focal 1 (2%)
RESPIRATORY SYSTEM

*Nasal cavity (50) (50)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 3 (6%)

#Lung (50) (50)
Pneumonia, interstitial chronic 1 (2%)

#Lung/alveoli (50) (50)
Histiocytosis 2 (4%) 3 (6%)

HEMATOPOIETIC SYSTEM

*Subcut tissue (50) (50)
Hyperplasia, plasma cell 1 (2%)

Hyperplasia, lymphoid 1 (2%)

#Bone marrow (50) (50)
Hyperplasia, hematopoietic 1 (2%)
Hematopoiesis 1 (2%)

#Spleen (50) (50)
Amyloidosis 1 2%)
Angiectasis 1 (2%) 1 (2%)
Hyperplasia, lymphoid 1 (2%)

Hematopoiesis 8 (16%) 6 (12%)

#Lymph node 47 (44)
Hyperplasia, plasma cell 1 (2%)

#Mandibular lymph node 47 (44)
Hyperplasia, lymphoid 1 (2%)

#Mesenteric lymph node 47) (44)
Congestion, NOS 13 (28%) 20 (45%)
Hyperplasia, lymphoid 6 (13%) 4 (9%)

#Renal lymph node 47 (44)
Hyperplasia, lymphoid 1 (2%)

#Inguinal lymph node 47 (44)
Hyperplasia, plasma cell 1 (2%)

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

#Peyers patch (49) (49)
Hyperplasia, lymphoid 1 2%)

CIRCULATORY SYSTEM )

#Lung (50) (50)
Perivasculitis 1 2%

#Pancreas (49) (49)
Periarteritis 1 (2%)

#Perirenal tissue (50) (50)
Perivasculitis 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
CIRCULATORY SYSTEM (Continued)
#Urinary bladder (49) 49)
Perivasculitis 1 (2%)
DIGESTIVE SYSTEM
#Salivary gland (48) (50)
Inflammation, chronic focal 31 (65%) 30 (60%)
Hyperplasia, intraductal 1 (2%)
#Liver (50) (50)
Inflammation, chronic focal 1 (2%)
Necrosis, NOS 2 (4% 1 (2%)
Necrosis, focal 1 (2%)
Amyloidosis 1 (2%)
Metamorphosis, fatty 3 (6%) 2 (4%)
Eosinophilic cyto change 1 (2%)
Clear cell change 1 2%)
#Bile duct (50) (50)
Cyst, NOS 1 (2%)
Inflammation, chronic 1 (2%)
#Pancreas (49) (49)
Inflammation, acute focal 1 (2%)
Inflammation, chronic focal 1 (2%)
Necrosis, focal 1 (2%)
#Forestomach (50) (50)
Ulcer, NOS 1 2%) 4 (8%)
Inflammation, chronic focal 1 (2%) 1 2%)
Necrosis, focal 1 (2%)
Hyperkeratosis 1 (2%)
Acanthosis 3 (6%) 3 (6%)
#Small intestine /serosa (49) (49)
Inflammation, chronic 1 (2%)
*Anus (50) 50
Prolapse 1 2%)
URINARY SYSTEM
#Kidney 50 (50)
Hydronephrosis 1 (2%)
Cyst, NOS 1 2%)
Inflammation, suppurative 1 (2%)
Pyelonephritis, acute 1 (2%)
Glomerulonephritis, chronic 1 (2%)
Inflammation, chronic focal 38 (76%) 32 (64%)
Glomerulosclerosis, NOS 3 (6%) 2 (4%)
Hemosiderosis 1 (2%)
Hyperplasia, tubular cell 1 (2%)
#Kidney/tubule (50) 50
Cyst, NOS 1 (2%)
Calcification, NOS 1 (2%)
Hyperplasia, cystic 1 (2%)
#Urinary bladder (49) (49)
Inflammation, chronic 1 (2%)
Inflammation, chronie focal 1 (2%)
ENDOCRINE SYSTEM
#Anterior pituitary (40) (45)
Multiple cysts 1 (2%)
Hyperplasia, focal 2 (4%)
#Adrenal/capsule (49) (49)
Hyperplasia, focal 1 (2%)
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TABLE D2. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
ENDOCRINE SYSTEM (Continued)
#Adrenal serosa 49) 49)
Inflammation, fibrinous 1 (2%)
#Adrenal cortex (49) (49)
Degeneration, NOS 1 (2%)
Hyperplasia, nodular 1 (2%)
Hyperplasia, focal 1 (2%) 1 (2%)
#Thyroid (46) 47
Cystic follicles 1 (2%)
Inflammation, acute focal 1 (2%)
Hyperplasia, follicular cell 1 (2%)
#Thyroid follicle (46) 47
Hyperplasia, cystic 1 (2%)
REPRODUCTIVE SYSTEM
*Preputial gland (50) (50)
Dilatation/ducts 1 (2%)
Cystic ducts 1 (2%)
Inflammation, suppurative 2 (4%) 4 (8%)
Inflammation, chronic 5 (10%) 3 (6%)
#Prostate (49) (48)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 1 (2%)
#Testis/tubule (50) (50)
Degeneration, NOS 3 (6%)
Calcification, focal 2 (4%) 2 (4%)

NERVOUS SYSTEM
#Cerebral ventricle (50) (G
1

Inflammation, suppurative (2%)
SPECIAL SENSE ORGANS
*Nasolacrimal duct (50) (50)
Inflammation, suppurative 1 (2%)
MUSCULOSKELETAL SYSTEM
*Tarsal joint (50) (50)
Ankylosis 31 (62%) 17 (34%)
BODY CAVITIES
*Mesentery (50) (50)
Necrosis, fat 1 (2%)
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Amyloidosis 1 (2%)

SPECIAL MORPHOLOGY SUMMARY
None

# Number of animals with tissue examined microscopically
* Number of animals necropsied
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TABLE D3. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 500 mg/kg
ANIMALSINITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM
*Skin (50) (50)
Ulcer, NOS 3 (6%)
Inflammation, acute 1 (2%)
Inflammation, acute/chronic 1 (2%)
Fibrosis 1 (2%)
Acanthosis 2 (4%)
RESPIRATORY SYSTEM
#Lung/bronchiole (50) (50)
Inflammation, chronic 1 (2%)
#Lung (50) (50)
Inflammation, interstitial 2 (4%)
Hyperplasia, alveolar epithelium 1 (2%) 1 (2%)
#Lung/alveoli (50) (50)
Hemorrhage 1 (2%)
Histiocytosis 3 (6%)
HEMATOPOIETIC SYSTEM
#Spleen (50 (50)
Hyperplasia, lymphoid 2 (4%) 3 (6%)
Hematopoiesis 13 (26%) 7 (14%)
#Lymph node (45) 49)
Cyst, NOS 1 (2%)
Congestion, NOS 1 (2%)
Hemorrhagic cyst 2 (4%)
Hyperplasia, lymphoid 1 2%)
#Lumbar lymph node (45) (49)
Hyperplasia, plasma cell 1 (2%)
#Mesenteric lymph node (45) (49)
Congestion, NOS 1 (2%) 1 (2%)
Hyperplasia, plasma cell 1 (2%)
#Renal lymph node (45) (49)
Hyperplasia, plasma cell 1 (2%)
#Liver (50) (50)
Hematopoiesis 7 (14%) 1 (2%)
#Adrenal (49) (50)
Hematopoiesis 1 2%
#Adrenal cortex 49) (50)
Hematopoiesis 1 (2%)
CIRCULATORY SYSTEM
*Skin (50) 50
Perivasculitis 1 (2%)
#Lung (50) (50)
Perivasculitis 2 (4%) 3 (6%)
#Heart (50) (50)
Calcification, focal 1 (2%)
*Coronary artery (50) (50)
Inflammation, acute 1 (2%)
#Hepatic sinusoid (50) (50)
Infection, bacterial 1 (2%)
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TABLE D3. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg
DIGESTIVE SYSTEM

#Salivary gland 49) (48)
inflammation, chronic focal 19 (39%) 16 (33%)

#Liver (50) 50
Cyst, NOS 1 (2%)

Inflammation, acute focal 1 (2%)
Inflammation, chronic 1 (2%)
Inflammation, chronic focal 2 (4%)
Necrosis, focal 2 (4%)
Necrosis, midzonal 1 (2%)
Metamorphosis fatty 3 (6%) 1 (2%)
Hepatocytomegaly 1 (2%)

#Hepatic serosa (50) (50)
Inflammation, acute 4 (8%) 2 (4%)

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

#Bile duct (50) (50)
Inflammation, chronic focal 1 2%)

Hyperplasia, NOS 1 (2%)

#Pancreas (49) (49)
Inflammation, suppurative 1 (2%)
Inflammation, acute 1 (2%)

Inflammation, chronic 3 (6%)

#Esophagus (46) 47)
Acanthosis 1 (2%)

#Forestomach (50) 50)
Inflammation, chronic 1 2%)
Hyperplasia, epithelial 1 @2%)

Hyperkeratosis 1 2%
Acanthosis 1 (2%) 2 (4%)
URINARY SYSTEM

#Kidney (50) 50
Pyelonephritis, acute 1 (2%) 1 (2%)
Inflammation, acute focal 1 (2%)

Glomerulonephritis, chronic 2 (4%)
Inflammation, chronic focal 19 (38%) 23 (46%)
Infection, bacterial 1 (2%)
Glomerulosclerosis, NOS 1 2%) 1 (2%)

#Urinary bladder 49) (507
Inflammation, chronic 1 (2%)

#Urinary bladder/submucosa (49) (50)
Inflammation, chronic focal 25 (51%) 22 (44%)

ENDOCRINE SYSTEM

#Pituitary (43) (46)
Hyperplasia, focal 2 (5%) 4 (9%)

#Periadrenal tissue (49) (50)
Inflammation, acute 1 (2%)

Inflammation, chronic 1 (2%)

#Thyroid (48) (48)
Cystic follicles 2 (4%)
Inflammation, chronic focal 1 (2%)

Hyperplasia, follicular cell 7 (15%) 8 (17%)
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TABLE D3. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg
REPRODUCTIVE SYSTEM
*Mammary gland (50) 50)
Hyperplasia, cystic 1 (2%)
#Uterus (50) (49)
Inflammation, suppurative 2 (4%) 2 (4%)
Amyloidosis 1 2%
#Uterus/endometrium (50) (49)
Hemorrhage 1 2%)
Inflammation, suppurative 8 (16%)
Hyperplasia, cystic 36 (72%) 33 (67%)
#Ovary/parovarian (48) (48)
Steatitis 1 (2%)
Necrosis, fat 1 (2%)
#0vary (48) (48)
Cyst, NOS 10 (21%) 19 (40%)
Hemorrhage 1 (2%)
Hematoma, NOS 1 (2%)
Hemorrhagic cyst 3 (6%) 2 4%
Inflammation, suppurative 12 (25%) 6 (13%)
Inflammation, chronic 3 (6%) 5 (10%)
Hyperplasia, adenomatous 5 (10%) 1 (2%)
NERVOUS SYSTEM
None
SPECIAL SENSE ORGANS
None
MUSCULOSKELETAL SYSTEM
*Skeletal muscle (50) (50)
Inflammation, acute 2 (4%) 1 2%
BODY CAVITIES
*Mediastinum 50) (50)
Vegetable foreign body 1 (2%)
Inflammation, acute 1 (2%)
Abscess, NOS 1 (2%) 1 (2%)
Infection, bacterial 1 2%)
*Pleura (50) (50)
Inflammation, acute focal 1 (2%)
Inflammation, chronic 1 (2%)
*Epicardium (50) &0
Inflammation, acute focal 1 (2%)
*Mesentery (50) (G
Necrosis, fat 1 (2%) 2 (4%)
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TABLE D3. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
FIRST TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 500 mg/kg
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Inflammation, acute 4 (8%) 1 2%)
Inflammation, chronic focal 1 (2%) 2 (4%)
Adipose tissue
Inflammation, acute 1 2
Omentum
Inflammation, suppurative 1
Inflammation, acute 1
Abscess, NOS 1
Necrosis, fat 1 1
SPECIAL MORPHOLOGY SUMMARY
No lesion reported 1

# Number of animals with tissue examined microscopically
* Number of animals necropsied
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE

CONTROL (VEH) 250 mg'kg
ANIMALSINITIALLY IN STUDY 50 50
ANIMALS NECROPSIED 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50
INTEGUMENTARY SYSTEM
None
RESPIRATORY SYSTEM

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

#Lung (50) (50)
Inflammation, acute 1 (2%) 2 (4%)
Bacterial septicemia 1 (2%)

Infection, bacterial 1 (2%)

#Lung/alveoli (50) (50)

Histiocytosis 1 (2%)
HEMATOPOIETIC SYSTEM

#Spleen (49) (49)
Hyperplasia, lymphoid 1 2%) 2 (4%)
Hematopoiesis 5 (10%) 3 (6%)

#Mediastinal lymph node 39) (45)
Inflammation, suppurative 1 3%

Inflammation, acute 1 3%)

#Lumbar lymph node (39) (45)
Inflammation, suppurative 1 (2%)

#Mesenteric lymph node (39) (45)
Congestion, NOS 1 (3%) 2 (4%)
Hyperplasia, lymphoid 1 (2%)

#Renal lymph node (39) (45)
Hyperplasia, plasma cell 1 (3%)

#Liver (50) (50)
Hematopoiesis 4 (8%) 4 (8%)

CIRCULATORY SYSTEM

#Brain (50) (50)
Embolus, septic 1 (2%)

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

Perivasculitis 1 (2%)

#Heart 50 (50)
Embolus, septic 1 (2%)

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

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

#Cardiac valve (50) (50)
Inflammation, acute 1 (2%)

#0Ovary (48) (50)
Thrombus, organized 1 (2%)

#Thyroid (44) (46)
Embolus, septic 1 (2%)
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
DIGESTIVE SYSTEM

*Root of tooth (50) 50
Abscess, NOS 1 (2%)

#Salivary gland (46) (48)
Inflammation, chronic focal 13 (28%) 25 (52%)

#Liver (50) (50)
Dilatation/sinus 1 2%)
Inflammation, acute focal 1 (2%)
Inflammation, chronic focal 2 (4%) 3 (6%)
Necrosis, focal 1 2%) 1 (2%)
Metamorphosis, fatty 2 (4%) 1 (2%)
Basophilic cyto change 1 (2%)
Hepatocytomegaly 1 (2%)

#Hepatic serosa (50) (50)
Inflammation, fibrinous 1 (2%)
Inflammation, acute 3 (6%) 1 2%)
Inflammation, acute focal 1 (2%)

#Bile duct (50) (50)
Inflammation, chronic 7 (14%) 6 (12%)

#Pancreas (45) (49)
Cystic ducts 1 (2%)
Inflammation, fibrinous 1 (2%)

Inflammation, acute 1 (2%)
Inflammation, chronic 3 (M%) 1 (2%)

#Pancreatic acinus (45) (49)
Atrophy, NOS 1 (2%)

#Peripancreatic tissue (45) 49)
Inflammation, acute 2 (4%)

#Gastric mucosa (48) (49)
Calcification, focal 1 (2%)

#Glandular stomach (48) (49)
Inflammation, chronic 1 2%)

#Forestomach (48) (49)
Inflammation, acute focal 1 2%)

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

Hyperplasia, focal 1 2%)
Hyperkeratosis 2 (4%)
Acanthosis 1 2%) 1 2%)

#Small intestine (49) (50)
Amyloidosis 1 (2%)

#lleum (49) (50)
Amyloidosis 1 (2%)

URINARY SYSTEM

#Kidney (50) (49)
Inflammation, chronic focal 27 (54%) 31 (63%)
Infection, bacterial 1 (2%) 1 (2%)
Glomerulosclerosis, NOS 3 (6%) 3 (6%)

#Kidney/glomerulus (50) (49)
Amyloidosis 1 (2%) 1 (2%)

#Urinary bladder (48) (49)
Inflammation, acute focal 1 (2%)
Inflammation, chronic focal 10 (21%) 19 (39%)

#Urinary bladder/serosa (48) (49
Inflammation, acute 1 (2%)
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/kg
ENDOCRINE SYSTEM

# Anterior pituitary (39) 41)
Dilatation/sinus 2 (5%)
Hyperplasia, focal 8 (21%) 10 (24%)

#Adrenal serosa 47 (50)
Inflammation, fibrinous 2 (4%)

#Periadrenal tissue 4n (50)
Inflammation, acute 1 (2%) 1 2%)
Infection, bacterial 1 2%)

#Thyroid (44) (46)
Cystic follicles 1 2%)

Hyperplasia, follicular cell 1 (2%)
REPRODUCTIVE SYSTEM

#Uterus 50 (50)
Inflammation, suppurative 1 2%)

Inflammation, acute 1 (2%)

#Uterus/endometrium 50) (50)
Inflammation, suppurative 8 (16%) 7 (14%)
Hyperplasia, cystic 26 (52%) 35 (70%)

#Ovary/parovarian (48) (50)
Inflammation, suppurative 1 (2%)
Inflammation, chronic 2 (4%)

#Ovary (48) (50)
Cyst,NOS 8 (17%) 8 (16%)
Follicular cyst, NOS 1 (2%)

Hemorrhagic cyst 1 (2%) 1 (2%)
Inflammation, suppurative 15 (31%) 5 (10%)
Inflammation, chronic 1 (2%)

#Mesovarium (48) (50)

Inflammation, chronic 1 (2%)
NERVOUS SYSTEM
#Brain/meninges (50) (50)
Inflammation, suppurative 1 (2%)
SPECIAL SENSE ORGANS
None
MUSCULOSKELETAL SYSTEM
None
BODY CAVITIES

*Mediastinum (50) (50)
Inflammation, acute 2 (4%)

*Pleura (50) (50)
Inflammation, fibrinous 4 (8%) 1 (2%)
Inflammation, acute 1 2%)

*Pericardium (50) (50)
Inflammation, fibrinous 2 (4%)

*Mesentery (50) (50)
Inflammation, suppurative 1 (2%)

Necrosis, fat 1 (2%) 1 2%)
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
SECOND TWO-YEAR GAVAGE STUDY OF n-BUTYL CHLORIDE (Continued)

CONTROL (VEH) 250 mg/'kg
ALL OTHER SYSTEMS
*Multiple organs (50) (50)
Inflammation, suppurative 1 (2%)
Inflammation, acute 1 (2%)
Inflammation, chronic focal 3 (6%) 1 2%)
Omentum

Inflammation, acute

SPECIAL MORPHOLOGY SUMMARY
None

# Number of animals with tissue examined microscopically
* Number of animals necropsied
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APPENDIX E

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

n-BUTYL CHLORIDE
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE

Vehicle Control 60 mg/kg 120 mg/kg

Skin: Keratoacanthoma

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

Adjusted Rates (b) 7.5% 6.3% 8.5%

Terminal Rates (c) 3/40 (7%) 2/32 (6%) 0/17 (0%)

Week of First Observation 104 104 91

Life Table Tests (d) P=0.459 P=0.602N P=0.528

Incidental Tumor Tests (d) P=0.592N P=0.602N P=0.619N

Cochran-Armitage Trend Test (d) P=0.406N

Fisher Exact Test (d) P=0.500N P=0.500N
Subcutaneous Tissue: Neurofibrosarcoma

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

Adjusted Rates (b) 2.5% 6.8% 5.9%

Terminal Rates (¢) 1/40 (3%) 0/32 (0%) 1/17 (6%)

Week of First Observation 104 80 104

Life Table Tests (d) P=0.392 P=0.271 P=0.560

Incidental Tumor Tests (d) P=0.551N P=0.619 P=0.560

Cochran-Armitage Trend Test (d) P=0.610

Fisher Exact Test (d) P=0.309 P=0.753
Subcutaneous Tissue: Fibrosarcoma or Neurofibrosarcoma

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

Adjusted Rates (b) 2.5% 9.0% 5.9%

Terminal Rates (¢) 1/40 (3%) 0/32 (0%) 1/17 (6%)

Week of First Observation 104 80 104

Life Table Tests (d) P=0.376 P=0.158 P=0.560

Incidental Tumor Tests (d) P=0.482N P=0.510 P=0.560

Cochran-Armitage Trend Test (d) P=0.601

Fisher Exact Test (d) P=0.181 P=0.753
Subcutaneous Tissue: Fibroma or Neurofibroma

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

Adjusted Rates (b) 7.5% 5.9% 11.8%

Terminal Rates (¢) 3/40 (T%) 1/32 (3%) 2/17 (12%)

Week of First Observation 104 100 104

Life Table Tests (d) P=0.439 P=0.599N P=0.496

Incidental Tumor Tests (d) P=0.502 P=0.581N P=0.496

Cochran-Armitage Trend Test (d) P=0.406N

Fisher Exact Test (d) P=0.500N P=0.500N
Subcutaneous Tissue: Neurofibroma or Neurofibrosarcoma

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

Adjusted Rates (b) 5.0% 9.8% 17.6%

Terminal Rates (¢) 2/40 (5%) 1/32(3%) 3/17 (18%)

Week of First Observation 104 80 104

Life Table Tests (d) P=0.133 P=0.277 P=0.153

Incidental Tumor Tests (d) P=0.281 P=0.552 P=0.153

Cochran-Armitage Trend Test (d) P=0.417

Fisher Exact Test (d) P=0.339 P=0.500
Subcutaneous Tissue: Fibroma, Neurofibroma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (a) 4/50 (8%) 6/50(12%) 3/50 (6%)

Adjusted Rates (b) 10.0% 14.3% 17.6%

Terminal Rates (c) 4/40 (10%) 1/32 (3%) 3/17 (18%)

Week of First Observation 104 80 104

Life Table Tests (d) P=0.302 P=0.283 P=0.359

Incidental Tumor Tests (d) P=0.564N P=0.585 P=0.359

Cochran-Armitage Trend Test (d) P=0.429N

Fisher Exact Test (d) P=0.370 P=0.500N
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY

OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 60 mg/kg 120 mg/kg

Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates(a) 1/50 (2%) 3/60 (6%) 2/50 (4%)

Adjusted Rates (b) 2.5% 8.9% 8.8%

Terminal Rates (c) 1/40 (3%) 2/32 (6%) 1/17 (6%)

Week of First Observation 104 99 80

Life Table Tests (d) P=0.,152 P=0.233 P=0.266

Incidental Tumor Tests (d) P=0.257 P=0.249 P=0.421

Cochran-Armitage Trend Test (d) P=0.399

Fisher Exact Test (d) P=0.309 P=0.500
Hematopoietic System: Mononuclear Cell Leukemia

Overall Rates (a) 11/50(22%) 7/50 (14%) 6/50 (12%)

Adjusted Rates (b) 26.1% 20.3% 28.0%

Terminal Rates (¢) 9/40 (23%) 5/32 (16%) 2/17 (12%)

Week of First Observation 100 98 97

Life Table Tests (d) P=0.436 P=0.394N P=0.423

Incidental Tumor Tests (d) P=0.398N P=0.315N P=0487N

Cochran-Armitage Trend Test (d) P=0.110N

Fisher Exact Test (d) P=0.218N P=0.144N
Liver: Neoplastic Nodule or Hepatocellular Carcinoma

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

Adjusted Rates (b) 6.9% 7.8% 5.9%

Terminal Rates (c) 1/40 (3%) 1/32 (3%) 1/17 (6%)

Week of First Observation 99 86 104

Life Table Tests (d) P=0.518N P=0.578 P=0.622N

Incidental Tumor Tests (d) P=0.239N P=0.526N P=0.420N

Cochran-Armitage Trend Test (d) P=0.238N

Fisher Exact Test (d) P=0.661 P=0.309N
Pancreas: Acinar Cell Adenoma

Overall Rates (a) 4/50 (8%) 9/50 (18%) 5/48 (10%)

Adjusted Rates (b) 10.0% 27.1% 29.4%

Terminal Rates (¢c) 4/40 (10%) 8/32(25%) 5/17 (29%)

Week of First Observation 104 99 104

Life Table Tests (d) P=0.040 P=0.051 P=0.076

Incidental Tumor Tests (d) P=0.050 P=0.054 P=0.076

Cochran-Armitage Trend Test (d) P=0.409

Fisher Exact Test (d) P=0.117 P=0.474
Pituitary Intermedia: Adenoma

Overall Rates(a) 3/48 (6%) 0/49 (0%) 0/47 (0%)

Adjusted Rates (b) 7.6% 0.0% 0.0%

Terminal Rates (¢) 2/38 (5%) 0/32 (0%) 0/15 (0%)

Week of First Observation 103

Life Table Tests (d) P=0.095N P=0.160N P=0.322N

Incidental Tumor Tests (d) P=0.064N P=0.144N P=0.223N

Cochran-Armitage Trend Test (d) P=0.037N

Fisher Exact Test (d) P=0.117N P=0.125N
Pituitary Gland: Adenoma

Overall Rates (a) 18/48 (38%) 14/49 (29%) 8/47 (17%)

Adjusted Rates (b) 41.2% 38.4% 39.8%

Terminal Rates (c) 13/38 (34%) 10/32 (31%) 5/15 (33%)

Week of First Observation 84 89 75

Life Table Tests (d) P=0.531N P=0.473N P=0.593N

Incidental Tumor Tests (d) P=0.103N P=0.286N P=0.113N

Cochran-Armitage Trend Test (d) P=0.017N

Fisher Exact Test (d) P=0.236N P=0.022N
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TABLE E1. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 60 mg/kg 120 mg/kg

Pituitary Gland: Adenoma or Carcinoma

Overall Rates (a) 19/48 (40%) 14/49 (29%) 8/47 (17%)

Adjusted Rates (b) 43.6% 38.4% 39.8%

Terminal Rates (¢) 14/38 (37%) 10/32 (31%) 5/15(33%)

Week of First Observation 84 89 75

Life Table Tests (d) P=0.462N P=0.401N P=0.540N

Incidental Tumor Tests (d) P=0.074N P=0.223N P=0.089N

Cochran-Armitage Trend Test (d) P=0.010N

Fisher Exact Test (d) P=0.176N P=0.013N
Adrenal Gland: Pheochromocytoma

Overall Rates (a) 14/50 (28%) 11/50 (22%) 4/50 (8%)

Adjusted Rates (b) 33.2% 29.8% 20.6%

Terminal Rates (c) 12/40 (30%) 7/32 (22%) 2/17(12%)

Week of First Observation 88 86 99

Life Table Tests (d) P=0.264N P=0.549N P=0.291N

Incidental Tumor Tests (d) P=0.074N P=0.349N P=0.118N

Cochran-Armitage Trend Test (d) P=0.008N

Fisher Exact Test (d) P=0.323N P=0.009N
Adrenal Gland: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates (a) 15/50 (30%) 11/50 (22%) 4/50 (8%)

Adjusted Rates (b) 35.6% 29.8% 20.6%

Terminal Rates (¢) 13/40 (33%) 7/32(22%) 217(12%)

Week of First Observation 88 86 99

Life Table Tests (d) P=0.206N P=0.470N P=0.239N

Incidental Tumor Tests (d) P=0.051N P=0278N P=0.091N

Cochran-Armitage Trend Test (d) P=0.004N

Fisher Exact Test (d) P=0.247TN P=0.005N
Thyroid Gland: Follicular Cell Adenoma

Overall Rates (a) 4/49 (8%) 3/49 (6%) 0/46 (0%)

Adjusted Rates (b) 10.0% 9.4% 0.0%

Terminal Rates (c) 4/40(10%) 3/32 (9%) 0/17 (0%)

Week of First Observation 104 104

Life Table Tests (d) P=0.191N P=0.621N P=0.218N

Incidental Tumor Tests (d) P=0.191N P=0.621N P=0.218N

Cochran-Armitage Trend Test (d) P=0.065N

Fisher Exact Test (d) P=0.500N P=0.067N
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 5/49 (10%) 1/49 (2%) 2/46 (4%)

Adjusted Rates (b) 12.0% 3.1% 11.8%

Terminal Rates (c) 4/40 (10%) 1/32 (3%) 2/17 (12%)

Week of First Observation 99 104 104

Life Table Tests (d) P=0.414N P=0.162N P=0.634N

Incidental Tumor Tests (d) P=0.347N P=0.141N P=0.537TN

Cochran-Armitage Trend Test (d) P=0.148N

Fisher Exact Test (d) P=0.102N P=0.245N
Thyroid Gland: C-Cell Carcinoma

Overall Rates (a) 1/49 (2%) 1/49 (2%) 3/46 (7%)

Adjusted Rates (b) 2.2% 3.1% 14.8%

Terminal Rates (c) 0/40 (0%) 1/32 (3%) 2/17 (12%)

Week of First Observation 97 104 89

Life Table Tests (d) P=0.061 P=0.713 P=0.102

Incidental Tumor Tests (d) P=0.128 P=0.762 P=0.266

Cochran-Armitage Trend Test (d) P=0.184

Fisher Exact Test (d) P=0.753 P=0.285
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TABLE E1.

ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 60 mg/kg 120 mg/kg

Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 6/49 (12%) 2/49 (4%) 5/46 (11%)

Adjusted Rates (b) 14.0% 6.3% 26.2%

Terminal Rates (c) 4/40 (10%) 2/32 (6%) 4/17 (24%)

Week of First Observation 97 104 89

Life Table Tests (d) P=0.262 P=0.218N P=0.230

Incidental Tumor Tests (d) P=0.412 P=0.17IN P=0.449

Cochran-Armitage Trend Test (d) P=0.467TN

Fisher Exact Test (d) P=0.134N P=0.545N
Pancreatic Islets: Islet Cell Adenoma or Carcinoma

Overall Rates (a) 4/50 (8%) 3/50 (6%) 0/48 (0%)

Adjusted Rates (b) 10.0% 8.3% 0.0%

Terminal Rates (c) 4/40 (10%) 2/32 (6%) 0/17 (0%)

Week of First Observation 104 81

Life Table Tests (d) P=0.178N P=0.606N P=0.218N

Incidental Tumor Tests (d) P=0.128N P=0.521N P=0.218N

Cochran-Armitage Trend Test (d) P=0,053N

Fisher Exact Test (d) P=0.500N P=0.064N
Mammary Gland: Fibroadenoma

Overall Rates (a) 5/50 (10%) 3/50 (6%) 3/50 (6%)

Adjusted Rates (b) 11.8% 8.9% 14.8%

Terminal Rates (¢) 3/40 (%) 2/32 (6%) 2/17(12%)

Week of First Observation 99 100 89

Life Table Tests (d) P=0.468 P=0.483N P=0.496

Incidental Tumor Tests (d) P=0.475N P=0.433N P=0.553N

Cochran-Armitage Trend Test (d) P=0.283N

Fisher Exact Test (d) P=0.357N P=0.357N
Testis: Interstitial Cell Tumor

Overall Rates (a) 46/50 (92%) 45/49 (92%) 39/49 (80%)

Adjusted Rates (b) 100.0% 100.0% 97.4%

Terminal Rates (c) 40/40 (100%) 31/31(100%) 16/17 (94%)

Week of First Observation 81 80 59

Life Table Tests (d) P<0.001 P=0.032 P<0.001

Incidental Tumor Tests (d) P=0.148 P=0.334 P=0.284

Cochran-Armitage Trend Test (d) P=0.042N

Fisher Exact Test (d) P=0.631N P=0.068N
Preputial Gland: Adenoma or Carcinoma

Overall Rates (a) 3/50 (6%) 2/50 (4%) 2/60 (4%)

Adjusted Rates (b) 7.56% 6.3% 11.8%

Terminal Rates (c) 3/40(7%) 2/32 (6%) 2/17 (12%)

Week of First Observation 104 104 104

Life Table Tests (d) P=0.437 P=0.602N P=0.496

Incidental Tumor Tests (d) P=0.437 P=0.602N P=0.496

Cochran-Armitage Trend Test (d) P=0.406N

Fisher Exact Test (d) P=0.500N P=0.500N

(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 E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE

Vehicle Control 60 mg/kg 120 mg/kg

Hematopoietic System: Mononuclear Cell Leukemia

Overall Rates (a) 12/50 (24%) 10/50 (20%) 5/50 (10%)

Adjusted Rates (b) 29.3% 24.0% 28.8%

Terminal Rates (c) 8/35 (23%) 7/38 (18%) 1/11 (9%)

Week of First Observation 77 88 56

Life Table Tests (d) P=0.554 P=0.340N P=0.535

Incidental Tumor Tests (d) P=0.148N P=0.422N P=0.159N

Cochran-Armitage Trend Test (d) P=0.045N

Fisher Exact Test (d) P=0.405N P=0.054N
Liver: Neoplastic Nodule

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

Adjusted Rates (b) 2.9% 9.8% 0.0%

Terminal Rates (c) 1/35 (3%) 2/38 (5%) 0/11 (0%)

Week of First Observation 105 99

Life Table Tests (d) P=0.545 P=0.213 P=0.730N

Incidental Tumor Tests (d) P=0.524N P=0.304 P=0.730N

Cochran-Armitage Trend Test (d) P=0.390N

Fisher Exact Test (d) P=0.181 P=0.500N
Intermediate Pituitary: Adenoma

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

Adjusted Rates (b) 2.9% 10.5% 9.1%

Terminal Rates (c) 1/34 (3%) 4/38 (11%) 1/11(9%)

Week of First Observation 105 105 105

Life Table Tests (d) P=0.236 P=0.214 P=0.493

Incidental Tumor Tests (d) P=0.236 P=0.214 P=0.493

Cochran-Armitage Trend Test (d) P=0.601

Fisher Exact Test (d) P=0.187 P=0.763
Pituitary Gland: Adenoma

Overall Rates (a) 22/49 (45%) 21/50 (42%) 10/49 (20%)

Adjusted Rates (b) 53.4% 50.9% 55.4%

Terminal Rates (¢) 15/34 (44%) 18/38 (47%) 4/11 (36%)

Week of First Observation 88 88 74

Life Table Tests (d) P=0.367 P=0.327N P=0.326

Incidental Tumor Tests (d) P=0.423N P=0.483N P=0.348N

Cochran-Armitage Trend Test (d) P=0.008N

Fisher Exact Test (d) P=0.465N P=0.009N
Pituitary Gland: Adenoma or Carcinoma

Overall Rates (a) 24/49 (49%) 23/50 (46%) 11/49 (22%)

Adjusted Rates (b) 56.8% 53.1% 61.7%

Terminal Rates (c) 16/34 (47%) 18/38 (47%) 5/11 (45%)

Week of First Observation 85 88 74

Life Table Tests (d) P=0.352 P=0.319N P=0.294

Incidental Tumor Tests (d) P=0.376N P=0.457TN P=0.375N

Cochran-Armitage Trend Test (d) P=0.,005N

Fisher Exact Test (d) P=0.462N P=0.005N
Adrenal Gland: Pheochromocytoma

Overall Rates (a) 0/50 (0%) 6/50 (12%) 1/49 (2%)

Adjusted Rates (b) 0.0% 15.0% 6.7%

Terminal Rates (¢) 0/35 (0%) 5/38 (13%) 0/11 (0%)

Week of First Observation 88 100

Life Table Tests (d) P=0.091 P=0.023 P=0.320

Incidental Tumor Tests (d) P=0.143 P=0.011 P=0.602

Cochran-Armitage Trend Test (d) P=0.398

Fisher Exact Test (d) P=0.013 P=0.495
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TABLE E2, ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 60 mg/kg 120 mg/kg

Adrenal Gland: Pheochromocytoma or Malignant Pheochromocytoma

Overall Rates (a) 1/50 (2%) 6/50 (12%) 1/49 (2%)

Adjusted Rates (b) 2.9% 15.0% 6.7%

Terminal Rates (c) 1/35 (3%) 5/38 (13%) 0/11 (0%)

Week of First Observation 105 88 100

Life Table Tests (d) P=0.189 P=0.074 P=0.518

Incidental Tumor Tests (d) P=0.258 P=0.043 P=0.714

Cochran-Armitage Trend Test (d) P=0.579

Fisher Exact Test (d) P=0.056 P=0.747
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 4/48 (8%) 3/49 (6%) 2/46 (4%)

Adjusted Rates (b) 11.8% 7.4% 12.2%

Terminal Rates (c) 4/34 (12%) 2/37 (5%) 0/11 (0%)

Week of First Observation 105 88 g2

Life Table Tests (d) P=0.527 P=0.454N P=0.529

Incidental Tumor Tests (d) P=0.570N P=0.539N P=0.678N

Cochran-Armitage Trend Test (d) P=0.280N

Fisher Exact Test (d) P=0.488N P=0.359N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 6/48 (13%) 4/49 (8%) 2146 (4%)

Adjusted Rates (b) 17.6% 10.1% 12.2%

Terminal Rates (c) 6/34 (18%) 3/37 (8%) 0/11 (0%)

Week of First Observation 105 88 92

Life Table Tests (d) P=0.449N P=0.317N P=0.644N

Incidental Tumor Tests (d) P=0.374N P=0.383N P=0.503N

Cochran-Armitage Trend Test (d) P=0.108N

Fisher Exact Test (d) P=0.357TN P=0.148N
Mammary Gland: Fibroadenoma

Overall Rates (a) 16/50 (32%) 17/50 (34%) 8/50 (16%)

Adjusted Rates (b) 41.3% 40.0% 50.0%

Terminal Rates (c) 13/35 (37%) 13/38 (34%) 4/11(36%)

Week of First Observation i 79 80

Life Table Tests (d) P=0.250 P=0.558 P=0.238

Incidental Tumor Tests (d) P=0.458N P=0.489 P=0.517TN

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

Fisher Exact Test (d) P=0.500 P=0.050N
Mammary Gland: Adenocarcinoma

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

Adjusted Rates (b) 2.5% 7.2% 0.0%

Terminal Rates (c) 0/35 (0%) 1/38 (3%) 0/11 (0%)

Week of First Observation 91 95

Life Table Tests (d) P=0.636N P=0.351 P=0.670N

Incidental Tumor Tests (d) P=0.428N P=0.348 P=0.602N

Cochran-Armitage Trend Test (d) P=0.378N

Fisher Exact Test (d) P=0.309 P=0.500N
Mammary Gland: Fibroadenoma or Adenocarcinoma

Overall Rates (a) 17/50 (34%) 20/50 (40%) 8/50 (16%)

Adjusted Rates (b) 42.8% 45.2% 50.0%

Terminal Rates (¢) 13/35(37%) 14/38(37%) 4/11(36%)

Week of First Observation i 79 80

Life Table Tests (d) P=0.263 P=0.464 P=0.296

Incidental Tumor Tests (d) P=0.381N P=0.537 P=0.435N

Cochran-Armitage Trend Test (d) P=0.032N

Fisher Exact Test (d) P=0.339 P=0.032N
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TABLE E2. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 60 mg/kg 120 mg/kg

Clitoral Gland: Carcinoma

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

Adjusted Rates (b) 7.8% 2.6% 9.1%

Terminal Rates (¢) 2/35 (6%) 1/38 (3%) 1/11 (9%)

Week of First Observation 85 105 105

Life Table Tests (d) P=0.471N P=0.281N P=0.720N

Incidental Tumor Tests (d) P=0.464N P=0.379N P=0.680N

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

Fisher Exact Test (d) P=0.309N P=0.309N
Clitoral Gland: Adenoma or Carcinoma

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

Adjusted Rates (b) 10.6% 5.3% 9.1%

Terminal Rates (c) 3/35 (9%) 2/38 (5%) 1/11 (9%)

Week of First Observation 85 105 105

Life Table Tests (d) P=0.380N P=0.304N P=0.608N

Incidental Tumor Tests (d) P=0.378N P=0.387TN P=0.570N

Cochran-Armitage Trend Test (d) P=0.118N

Fisher Exact Test (d) P=0.339N P=0.181N
Uterus: Endometrial Stromal Polyp

Overall Rates (a) 12/50 (24%) 16/50 (32%) 8/50 (16%)

Adjusted Rates (b) 30.3% 39.6% 47.5%

Terminal Rates (c) 8/35 (23%) 14/38 (37%) 4/11 (36%)

Week of First Observation 85 88 37

Life Table Tests (d) P=0.090 P=0.352 P=0.133

Incidental Tumor Tests (d) P=0.250 P=0.284 P=0.440

Cochran-Armitage Trend Test (d) P=0.206N

Fisher Exact Test (d) P=0.252 P=0.227N
Uterus: Endometrial Stromal Polyp or Sarcoma

Overall Rates (a) 12/50 (24%) 17/50 (34%) 8/50 (16%)

Adjusted Rates (b) 30.3% 40.8% 47.5%

Terminal Rates (¢) 8/35 (23%) 14/38 (37%) 4/11(36%)

Week of First Observation 85 60 37

Life Table Tests (d) P=0.088 P=0.280 P=0.133

Incidental Tumor Tests (d) P=0.313 P=0.218 P=0.440

Cochran-Armitage Trend Test (d) P=0.208N

Fisher Exact Test (d) P=0.189 P=0.227N
Uterus: Adenocarcinoma

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

Adjusted Rates (b) 8.6% 4.7% 0.0%

Terminal Rates (c) 3/35 (9%) 1/38 (3%) 0/11(0%)

Week of First Observation 106 88

Life Table Tests (d) P=0.229N P=0.462N P=0.382N

Incidental Tumor Tests (d) P=0.238N P=0.570N P=0.382N

Cochran-Armitage Trend Test (d) P=0.082N

Fisher Exact Test (d) P=0.500N P=0.121N

(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 E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE FIRST TWO-YEAR GAVAGE

STUDY OF n-BUTYL CHLORIDE

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

Subcutaneous Tissue: Fibroma

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

Adjusted Rates (b) 3.0% 12.7% 10.0%

Terminal Rates (¢) 1/33 (3%) 227 (7%) 1/10(10%)

Week of First Observation 104 91 104

Life Table Tests (d) P=0.258 P=0.145 P=0.476

Incidental Tumor Tests (d) P=0.464 P=0.245 P=0.476

Cochran-Armitage Trend Test (d) P=0.601

Fisher Exact Test (d) P=0.181 P=0.753
Subcutaneous Tissue: Fibrosarcoma

Overall Rates (a) 14/50 (28%) 12/50 (24%) 7/50 (14%)

Adjusted Rates (b) 35.0% 29.9% 34.5%

Terminal Rates (¢) 8/33 (24%) 2127 (T%) 2/10(20%)

Week of First Observation 66 78 55

Life Table Tests (d) P=0.497N P=0.490N P=0.583

Incidental Tumor Tests (d) P=0.010N P=0.205N P=0.077TN

Cochran-Armitage Trend Test (d) P=0.068N

Fisher Exact Test (d) P=0.410N P=0.070N
Subcutaneous Tissue: Sarcoma

Overall Rates (a) 2/50 (4%) 1/50 (2%) 3/50 (6%)

Adjusted Rates (b) 5.8% 3.7% 8.5%

Terminal Rates (¢c) 1/33 (3%) 1/27 (4%) 0/10(0%)

Week of First Observation 101 104 68

Life Table Tests (d) P=0.,192 P=0.572N P=0.277

Incidental Tumor Tests (d) P=0.479 P=0.428N P=0.689

Cochran-Armitage Trend Test (d) P=0.399

Fisher Exact Test (d) P=0.500N P=0.500
Subcutaneous Tissue: Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates(a) 16/50 (32%) 13/50 (26%) 10/50 (20%)

Adjusted Rates (b) 39.2% 32.7% 40.1%

Terminal Rates (¢c) 9/33 (27%) 3/27 (11%) 2/10 (20%)

Week of First Observation 66 78 55

Life Table Tests (d) P=0.429 P=0425N P=0.412

Incidental Tumor Tests (d) P=0.019N P=0.144N P=0.094N

Cochran-Armitage Trend Test (d) P=0.105N

Fisher Exact Test (d) P=0.330N P=0.127N
Subcutaneous Tissue: Fibroma, Sarcoma, Fibrosarcoma, or Neurofibrosarcoma

Overall Rates (a) 16/50 (32%) 16/50 (32%) 11/50 (22%)

Adjusted Rates (b) 39.2% 40.3% 47.6%

Terminal Rates (¢) 9/33 (27%) 5/27 (19%) 3/10 (30%)

Week of First Observation 66 78 55

Life Table Tests (d) P=0.261 P=0.479 P=0.289

Incidental Tumor Tests (d) P=0.055N P=0.344N P=0.184N

Cochran-Armitage Trend Test (d) P=0.160N

Fisher Exact Test (d) P=0.585 P=0.184N
Lung: Alveolar/Bronchiolar Adenoma

Overall Rates (a) 3/50 (6%) 8/50 (16%) 4/50 (8%)

Adjusted Rates (b) 9.1% 22.6% 18.6%

Terminal Rates (¢) 3/33 (9%) 3/27(11%) 1/10 (10%)

Week of First Observation 104 84 85

Life Table Tests (d) P=0.096 P=0.078 P=0.146

Incidental Tumor Tests (d) P=0.439 P=0.194 P=0.311

Cochran-Armitage Trend Test (d) P=0.434

Fisher Exact Test (d) P=0.100 P=0.500
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE FIRST TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (Continued)

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

Lung: Alveolar/Bronchiolar Carcinoma

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

Adjusted Rates (b) 8.4% 7.4% 0.0%

Terminal Rates (c) 1/33 (3%) 2/27 (1%) 0/10 (0%)

Week of First Observation 97 104

Life Table Tests (d) P=0.268N P=0.584N P=0.338N

Incidental Tumor Tests (d) P=0.077TN P=0.367N P=0.031N

Cochran-Armitage Trend Test (d) P=0.082N

Fisher Exact Test (d) P=0.500N P=0.121N
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (a) 6/50 (12%) 10/50 (20%) 4/50 (8%)

Adjusted Rates (b) 17.0% 29.0% 18.6%

Terminal Rates (¢) 4/33 (12%) 6/27(22%) 1710 (10%)

Week of First Observation 97 84 55

Life Table Tests (d) P=0.246 P=0.145 P=0.381

Incidental Tumor Tests (d) P=0.338N P=0.398 P=0.423N

Cochran-Armitage Trend Test (d) P=0.330N

Fisher Exact Test (d) P=0.207 P=0.370N
Hematopoietic System: Malignant Lymphoma, Histiocytic Type

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

Adjusted Rates (b) 0.0% 11.1% 0.0%

Terminal Rates (¢) 0/33 (0%) 3/27(11%) 0/10 (0%)

Week of First Observation 104

Life Table Tests (d) P=0.345 P=0.087 (e)

Incidental Tumor Tests (d) P=0.345 P=0.087 (e)

Cochran-Armitage Trend Test (d) P=0.640

Fisher Exact Test (d) P=0.121 (e)
Hematopoietic System: Lymphoma, All Malignant

Overall Rates (a) 9/50 (18%) 9/60 (18%) 0/50 (0%)

Adjusted Rates (b) 26.2% 28.2% 0.0%

Terminal Rates (c) 8/33 (24%) 6/27 (22%) 0/10 (0%)

Week of First Observation 88 86

Life Table Tests (d) P=0.113N P=0.468 P=0.068N

Incidental Tumor Tests (d) P=0.032N P=0.596N P=0.037TN

Cochran-Armitage Trend Test (d) P=0.004N

Fisher Exact Test (d) P=0.603N P=0.002N
Circulatory System: Hemangiosarcoma

Overall Rates (a) 1/50 (2%) 3/50 (6%) 4/50 (8%)

Adjusted Rates (b) 3.0% 8.9% 19.3%

Terminal Rates (¢) 1/33 (3%) 0/27 (0%) 0/10(0%)

Week of First Observation 104 91 68

Life Table Tests (d) P=0.028 P=0.272 P=0.044

Incidental Tumor Tests (d) P=0.380 P=0.552 P=0.360

Cochran-Armitage Trend Test (d) P=0.133

Fisher Exact Test (d) P=0.309 P=0.181
Liver: Hepatocellular Adenoma

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

Adjusted Rates (b) 12.1% 14.8% 22.2%

Terminal Rates (¢) 4/33 (12%) 4/27 (15%) 1/10 (10%)

Week of First Observation 104 104 76

Life Table Tests (d) P=0.069 P=0.530 P=0.115

Incidental Tumor Tests (d) P=0.175 P=0.530 P=0.322

Cochran-Armitage Trend Test (d) P=0.429

Fisher Exact Test (d) P=0.643N P=0.500
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TABLE E3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE FIRST TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (Continued)

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

Liver: Hepatocellular Carcinoma

Overall Rates (a) 9/50 (18%) 10/50 (20%) 10/50 (20%)

Adjusted Rates (b) 23.8% 30.2% 62.8%

Terminal Rates (c) 5/33 (15%) 6/27 (22%) 5/10 (50%)

Week of Fiirst Observation 83 81 92

Life Table Tests (d) P=0.018 P=0.398 P=0.017

Incidental Tumor Tests (d) P=0.331 P=0.511N P=0.427

Cochran-Armitage Trend Test (d) P=0.450

Fisher Exact Test (d) P=0.500 P=0.500
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 12/50 (24%) 13/50(26%) 15/50 (30%)

Adjusted Rates (b) 31.9% 40.2% 74.4%

Terminal Rates (¢) 8/33 (24%) 9/27 (33%) 6/10(60%)

Week of First Observation 83 81 76

Life Table Tests (d) P=0.002 P=0.355 P=0.002

Incidental Tumor Tests (d) P=0.113 P=0.57T6N P=0.195

Cochran-Armitage Trend Test (d) P=0.286

Fisher Exact Test (d) P=0.500 P=0.326
Harderian Gland: Adenoma

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

Adjusted Rates (b) 15.2% 10.1% 0.0%

Terminal Rates (c) 5/33 (16%) 2/27 (%) 0/10 (0%)

Week of First Observation 104 96

Life Table Tests (d) P=0.152N P=0.460N P=0.230N

Incidental Tumor Tests (d) P=0.093N P=0.381N P=0.230N

Cochran-Armitage Trend Test (d) P=0.023N

Fisher Exact Test (d) P=0.357N P=0.028N

(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 kil

(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 1,000 mg/kg and vehicle control groups.
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TABLE E4, ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE SECOND TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE

Vehicle Control 250 mg/kg
Subcutaneous Tissue: Fibroma
Overall Rates (a) 3/50 (6%) 2/50 (4%)
Adjusted Rates (b) 7.9% 5.7%
Terminal Rates (¢) 2/37 (5%) 2/35 (6%)
Week of First Observation 103 104
Life Table Test (d) P=0.528N
Incidental Tumor Test (d) P=0.475N
Fisher Exact Test (d) P=0.500N
Subcutaneous Tissue: Fibrosarcoma
Overall Rates(a) 8/50 (16%) 5/50(10%)
Adjusted Rates (b) 17.7% 11.8%
Terminal Rates (¢c) 2/37 (5%) 1/35 (3%)
Week of First Observation 81 95
Life Table Test (d) P=0.301N
Incidental Tumor Test (d) P=0.172N
Fisher Exact Test (d) P=0.27TN
Subcutaneous Tissue: Fibroma or Fibrosarcoma
Overall Rates (a) 11/60 (22%) 7/50 (14%)
Adjusted Rates (b) 24.4% 17.0%
Terminal Rates (c) 4/37(11%) 3/35 (9%)
Week of First Observation 81 95
Life Table Test (d) P=0.257TN
Incidental Tumor Test (d) P=0.131N
Fisher Exact Test (d) P=0.218N
Lung: Alveolar/Bronchiolar Adenoma
Overall Rates (a) 12/50 (24%) 6/50(12%)
Adjusted Rates (b) 29.8% 16.2%
Terminal Rates (¢) 9/37 (24%) 5/35 (14%)
Week of First Observation 93 93
Life Table Test (d) P=0.121IN
Incidental Tumor Test (d) P=0.070N
Fisher Exact Test (d) P=0.096N
Lung: Alveolar/Bronchiolar Carcinoma
Overall Rates (a) 2/50 (4%) 5/60 (10%)
Adjusted Rates (b) 5.4% 12.8%
Terminal Rates (¢) 2/37 (5%) 3/35 (9%)
Week of First Observation 104 84
Life Table Test (d) P=0.202
Incidental Tumor Test (d) P=0.200
Fisher Exact Test (d) P=0.218
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma
Overall Rates(a) 14/60 (28%) 11/50 (22%)
Adjusted Rates (b) 34.8% 28.1%
Terminal Rates (c) 11/37 (30%) 8/35 (23%)
Week of First Observation 93 84
Life Table Test (d) P=0.375N
Incidental Tumor Test (d) P=(.285N
Fisher Exact Test (d) P=(.322N
Hematopoietic System: Lymphoma, All Malignant
Overall Rates (a) 7/60 (14%) 5/50(10%)
Adjusted Rates (b) 18.2% 13.8%
Terminal Rates (c) 6/37 (16%) 4/35(11%)
Week of First Observation 98 102
Life Table Test (d) P=0.416N
Incidental Tumor Test (d) P=0.353N
Fisher Exact Test (d) P=0.380N
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TABLE E4. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE SECOND TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 250 mg/kg
Circulatory System: Hemangiosarcoma
Overall Rates (a) 4/50 (8%) 2/50 (4%)
Adjusted Rates (b) 10.8% 5.7%
Terminal Rates (c) 4/37 (11%) 2/35 (6%)
Week of First Observation 105 104
Life Table Test (d) P=0.362N
Incidental Tumor Test (d) P=0.362N
Fisher Exact Test (d) P=0.339N
Circulatory System: Hemangioma or Hemangiosarcoma
Overall Rates (a) 4/50 (8%) 3/50 (6%)
Adjusted Rates (b) 10.8% 8.6%
Terminal Rates (c) 4/37 (11%) 3/35 (3%)
Week of First Observation 105 104
Life Table Test (d) P=0.531N
Incidental Tumor Test (d) P=0531N
Fisher Exact Test (d) P=0.500N
Liver: Hepatocellular Adenoma
Overall Rates(a) 5/50(10%) 10/50 (20%)
Adjusted Rates (b) 12.7% 24.2%
Terminal Rates (¢) 4/37 (11%) 6/35(17%)
Week of First Observation 84 79
Life Table Test (d) P=0.124
Incidental Tumor Test (d) P=0.099
Fisher Exact Test (d) P=0.131
Liver: Hepatocellular Carcinoma
Overall Rates (a) 10/50 (20%) 11/50 (22%)
Adjusted Rates (b) 23.4% 27.0%
Terminal Rates (c) 6/37 (16%) 6/35 (17%)
Week of First Observation 81 91
Life Table Test (d) P=0.464
Incidental Tumor Test (d) P=0.483
Fisher Exact Test (d) P=0.500
Liver: Hepatocellular Adenoma or Carcinoma
Overall Rates(a) 15/50 (30%) 21/50 (42%)
Adjusted Rates (b) 34.7% 47.0%
Terminal Rates (c) 10/37 (27%) 12/35 (34%)
Week of Fiirst Observation 81 79
Life Table Test (d) P=0.148
Incidental Tumor Test (d) P=0.109
Fisher Exact Test (d) P=0.149
Forestomach: Squamous Cell Papilloma or Carcinoma
Overall Rates(a) 0/50 (0%) 3/50 (6%)
Adjusted Rates (b) 0.0% 8.6%
Terminal Rates (c) 0/37 (0%) 3/35 (9%)
Week of First Observation 104
Life Table Test (d) P=0.111
Incidental Tumor Test (d) P=0.111
Fisher Exact Test (d) P=0.121

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the dosed group and the
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 Fisher exact test compares directly the
overall incidence rates. A lower incidence in the dosed group is indicated by (N).
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TABLE E5. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE FIRST TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE

Vehicle Control 500 mg/kg

Lung: Alveolar/Bronchiolar Adenoma

Overall Rates (a) 3/50(6%) 6/50(12%)

Adjusted Rates (b) 8.6% 18.6%

Terminal Rates (c) 1/29 (3%) 5/30(17%)

Week of First Observation 98 76

Life Table Test (d) P=0.238

Incidental Tumor Test (d) P=0.138

Fisher Exact Test (d) P=0.243
Lung: Alveolar/Bronchiolar Carcinoma

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

Adjusted Rates (b) 0.0% 13.3%

Terminal Rates (¢) 0/29 (0%) 4/30(13%)

Week of First Observation 105

Life Table Test (d) P=0.066

Incidental Tumor Test (d) P=0.066

Fisher Exact Test (d) P=0.059
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (a) 3/50 (6%) 9/50 (18%)

Adjusted Rates (b) 8.6% 28.3%

Terminal Rates (¢) 1/29 (3%) 8/30 (27%)

Week of First Observation 98 76

Life Table Test (d) P=0.063

Incidental Tumor Test (d) P=0.028

Fisher Exact Test (d) P=0.061
Hematopoietic System: Lymphoma, All Malignant

Overall Rates (a) 19/50 (38%) 15/60 (30%)

Adjusted Rates (b) 49.7% 45.0%

Terminal Rates (¢) 11/29 (38%) 12/30 (40%)

Week of First Observation 7 82

Life Table Test (d) P=0.305N

Incidental Tumor Test (d) P=0.467N

Cochran-Armitage Trend Test (d)

Fisher Exact Test (d) P=0.264N
Liver: Hepatocellular Adenoma

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

Adjusted Rates (b) 3.4% 13.3%

Terminal Rates (¢) 1/29 (3%) 4/30 (13%)

Week of First Observation 105 105

Life Table Test (d) P=0.187

Incidental Tumor Test (d) P=0.187

Fisher Exact Test (d) P=0.181
Liver: Hepatocellular Carcinoma

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

Adjusted Rates (b) 6.6% 12.9%

Terminal Rates (¢) 1/29 (3%) 3/30 (10%)

Week of First Observation 104 104

Life Table Test (d) P=0.349

Incidental Tumor Test (d) P=0.144

Fisher Exact Test (d) P=0.339
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 3/50 (6%) 8/50 (16%)

Adjusted Rates (b) 9.9% 25.8%

Terminal Rates (¢) 2/29 (7%) 7130 (23%)

Week of First Observation 104 104

Life Table Test (d) P=0.109

Incidental Tumor Test (d) P=0.038

Fisher Exact Test (d) P=0.100
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TABLE E5. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE FIRST TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 500 mg/kg

Pituitary Gland: Adenoma

Overall Rates (a) 12/43 (28%) 8/46 (17%)

Adjusted Rates (b) 39.9% 26.3%

Terminal Rates (¢) 8/25 (32%) 7/29 (24%)

Week of First Observation 100 89

Life Table Test (d) P=0.164N

Incidental Tumor Test (d) P=0.322N

Fisher Exact Test (d) P=0.15N
Pituitary Gland: Adenoma or Carcinoma

Overall Rates (a) 14/43 (33%) 9/46 (20%)

Adjusted Rates (b) 47.0% 29.7%

Terminal Rates (¢) 10/25 (40%) 8/29 (28%)

Week of First Observation 100 89

Life Table Test (d) P=0.108N

Incidental Tumor Test (d) P=0.223N

Fisher Exact Test (d) P=0.124N
Harderian Gland: Adenoma

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

Adjusted Rates (b) 0.0% 10.0%

Terminal Rates (c) 0/29 (0%) 3/30 (10%)

Week of First Observation 105

Life Table Test (d) P=0.126

Incidental Tumor Test (d) P=0.126

Fisher Exact Test (d) P=0.121

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the dosed group and the
vehicle controls. The life table analysis regards tumors in animals dying prior to terminal kiil as being (directly or indirectly)
the cause of death. The incidental tumor test regards these lesions as nonfatal. The Fisher exact test compares directly the
overall incidence rates. A lower incidence in the dosed group is indicated by (N).
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TABLE E6. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE SECOND TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE

Vehicle Control 250 mg/kg

Lung: Alveolar/Bronchiolar Adenoma

Overall Rates (a) 5/50 (10%) 6/50 (12%)

Adjusted Rates (b) 15.4% 14.9%

Terminal Rates (¢) 3/26 (12%) 4/36 (11%)

Week of First Observation 64 81

Life Table Test (d) P=0.596N

Incidental Tumor Test (d) P=0.497

Fisher Exact Test (d) P=0.500
Lung: Alveolar/Bronchiolar Carcinoma

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

Adjusted Rates (b) 3.8% 7.5%

Terminal Rates (¢) 1/26 (4%) 2/36 (6%)

Week of First Observation 104 81

Life Table Test (d) P=0.405

Incidental Tumor Test (d) P=0.342

Fisher Exact Test (d) P=0.309
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Qverall Rates (a) 6/50 (12%) 8/50 (16%)

Adjusted Rates (b) 19.0% 20.2%

Terminal Rates (¢) 4/26 (15%) 6/36 (17%)

Week of First Observation 64 81

Life Table Test (d) P=0.580

Incidental Tumor Test (d) P=0.437

Figher Exact Test (d) pP=0.387
Hematopoietic System: Malignant Lymphoma, Histiocytic Type

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

Adjusted Rates (b) 3.2% 8.3%

Terminal Rates (¢) 0/26 (0%) 3/36 (8%)

Week of First Observation 97 104

Life Table Test (d) P=0.418

Incidental Tumor Test (d) P=0.374

Cochran-Armitage Trend Test (d)

Fisher Exact Test (d) P=0.309
Hematopoietic System: Lymphoma, All Malignant

Overall Rates(a) 15/50 (30%) 15/50 (30%)

Adjusted Rates (b) 42.9% 38.3%

Terminal Rates (¢) 8/26 (31%) 12/36 (33%)

Week of First Observation 75 91

Life Table Test (d) P=0.267N

Incidental Tumor Test (d) P=0.507N

Cochran-Armitage Trend Test (d)

Fisher Exact Test (d) P=0.586N
Liver: Hepatocellular Adenoma

Overall Rates (a) 8/50 (16%) 4/50 (8%)

Adjusted Rates (b) 25.9% 10.4%

Terminal Rates (c) 4/26 (15%) 3/36 (8%)

Week of First Observation 89 88

Life Table Test (d) P=0.083N

Incidental Tumor Test (d) P=0.154N

Fisher Exact Test (d) P=0.178N
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TABLE E6. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE SECOND TWO-YEAR GAVAGE
STUDY OF n-BUTYL CHLORIDE (Continued)

Vehicle Control 250 mg/kg

Liver: Hepatocellular Carcinoma

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

Adjusted Rates (b) 2.4% 13.3%

Terminal Rates (c) 0/26 (0%) 4/36 (11%)

Week of First Observation 88 93

Life Table Test (d) P=0.179

Incidental Tumor Test (d) P=0.124

Fisher Exact Test (d) P=0.102
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 9/50 (18%) 7/50 (14%)

Adjusted Rates (b) 27.7% 17.9%

Terminal Rates (c) 4/26 (15%) 5/36 (14%)

Week of First Observation 88 88

Life Table Test (d) P=0.207N

Incidental Tumor Test (d) P=0.369N

Fisher Exact Test (d) P=0.393N
Forestomach: Squamous Cell Papilloma

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

Adjusted Rates (b) 11.5% 8.6%

Terminal Rates (c) 3/26 (12%) 3/35 (9%)

Week of First Observation 104 104

Life Table Test (d) P=0.520N

Incidental Tumor Test (d) P=0.520N

Fisher Exact Test (d) P=0.651N
Pituitary Gland: Adenoma

Overall Rates (a) 7/39 (18%) 7/41 (17%)

Adjusted Rates (b) 29.9% 21.9%

Terminal Rates (c) 6/22 (27%) 7132 (22%)

Week of First Observation 101 104

Life Table Test (d) P=0.318N

Incidental Tumor Test (d) P=0.401N

Fisher Exact Test (d) P=0.575N
Pituitary Gland: Adenoma or Carcinoma

Overall Rates (a) 8/39 (21%) 8/41 (20%)

Adjusted Rates (b) 34.3% 25.0%

Terminal Rates (c) 7122 (32%) 8/32 (25%)

Week of First Observation 101 104

Life Table Test (d) P=0.287N

Incidental Tumor Test (d) P=0.363N

Fisher Exact Test (d) P=0.666N

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the dosed group incidence are the P values corresponding to pairwise comparisons between the dosed group and the
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 Fisher exact test compares directly the
overall incidence rates. A lower incidence in the dosed group is indicated by (N).

153 n-Butyl Chloride, NTP TR 312



n-Butyl Chloride, NTP TR 312 154



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 PANCREATIC ACINAR CELL TUMORS IN MALE F344/N
RATS ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence of
Adenoma or Carcinoma
in Vehicle Controls

Historical Incidence at EG&G Mason Research Institute

Diglycidy! resorcinol ether 2/49
Diglycidyl resorcinol ether 1/49
1,2-Dichloropropane 1/48
Chlorodibromomethane 1/50
TOTAL (b)5/196 (2.6%)
SD(¢c) 1.02%
Range (d)
High 2/49
Low 1/50

Overall Historical Incidence

TOTAL (e)47/1,086 (4.3%)

SD (¢) 7.37%
Range (d)

High () 14/50

Low 0/50

(a) Data as of August 3, 1984, for studies of at least 104 weeks

(b) Includes one acinar cell carcinoma and four acinar cell adenomas

(¢) Standard deviation

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

(e) Includes 45 acinar cell adenomas, 1 adenoma, NOS, and 2 acinar cell carcinomas. One of the animals that had an acinar cell

carcinoma also had an acinar cell adenoma.
(f) Second high, 11/50; third high, 5/49
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TABLE F2. HISTORICAL INCIDENCE OF URINARY BLADDER TRANSITIONAL CELL TUMORS IN
F344/N RATS ADMINISTERED CORN OIL BY GAVAGE (a)

MALE

No urinary bladder tumors have been observed in 200 male vehicle control animals at EG&G Mason Research Institute or in
1,070 male vehicle control animals in all NTP studies.

FEMALE
No urinary bladder tumors have been observed in 200 vehicle control animals at EG&G Mason Research Institute.

Overall Historical Incidence

Number of Animals
Examined Number of Tumors Diagnosis
1,060 1 Papilloma, NOS
2 Transitional cell papilloma
Total 3(0.3%)

(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.
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TABLE F3. HISTORICAL INCIDENCE OF ADRENAL GLAND TUMORS IN FEMALE F344/N RATS
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence of
Pheochromocytoma or Pheochromocytoma, Malignant
Study in Vehicle Controls

Historical Incidence at EG&G Mason Research Institute

Diglycidyl resorcinol ether 3/50
Diglycidyl resorcinol ether 5/50
1,2-Dichloropropane 2/49
Chlorodibromomethane 3/50
TOTAL 13/199 (6.5%)
SD (b) 2.49%
Range (¢}
High 5/50
Low 2/49

Overall Historical Incidence

TOTAL (d) 65/1,093 (5.9%)

SD (b) 2.99%
Range (¢)

High 6/50

Low 1/50

(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.

(d) Includes two malignant tumors, one of which was in an animal also bearing a benign tumor. The reported range is the same
as for benign tumors only.
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TABLE F4. HISTORICAL INCIDENCE OF CIRCULATORY SYSTEM TUMORS IN MALE B6C3F; MICE
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls

Study Hemangioma Hemangiosarcoma Hemangioma or
Hemangiosarcoma

Historical Incidence at EG&G Mason Research Institute
Diglycidy! resorcinol ether 1/50 0/50 1/60
1,2-Dichloropropane 0/50 2/50 2/50
Chlorodibromomethane 0/50 0/50 0/50
Bis(2-chloro-1-methylethylether 1/50 1/50 1/50

TOTAL 2/200(1.0%) 3/200 (1.5%) 4/200 (2.0%)

SD (b 1.15% 1.91% 1.63%
Range (¢)

High 1/50 2/50 2/50

Low 0/50 0/50 0/50

Overall Historical Incidence

TOTAL 5/1,097 (0.5%) 46/1,097 (4.2%)

SD (b) 0.86% 3.90%
Range (¢)

High 1/50 /50

Low 0/50 0/50

49/1,097 (4.5%)
3.75%

7/50
0/50

(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 F5. HISTORICAL INCIDENCE OF HEPATOCELLULAR TUMORS IN MALE B6C3F; MICE
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls

Study Adenoma Carcinoma Adenoma or Carcinoma

Historical Incidence at EG&G Mason Research Institute

Diglycidyl resorcinol ether 7149 7/49 13/49
1,2-Dichloropropane 7/50 11/50 18/50
Chlorodibromomethane 14/50 10/50 23/50
Bis(2-chloro-1-methylethylether 8/50 5/50 13/50
TOTAL 36/199 (18.1%) 33/199 (16.6%) 67/199 (33.7%)
SD (b) 6.68% 5.47% 9.44%
Range (¢)
High 14/50 11/50 23/50
Low 7/50 5/50 13/50

Overall Historical Incidence

TOTAL 140/1,091 (12.8%) 238/1,091 (21.8%) 357/1,091 (32.7%)

SD (b) 6.82% 7.75% 9.63%
Range (¢)

High 14/50 19/50 25/50

Low 0/50 5/50 7/50

(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 F6. HISTORICAL INCIDENCE OF HEPATOCELLULAR TUMORS IN FEMALE B68C3F, MICE
ADMINISTERED CORN OIL BY GAVAGE (a)

Incidence in Vehicle Controls
Study Adenoma Carcinoma Adenoma or Carcinoma

Historical Incidence at EG&G Mason Research Institute

Diglycidyl resorcinol ether 3/48 0/48 3/48
1,2-Dichloropropane 0/50 1/50 1/50
Chlorodibromomethane 2/50 4/50 6/50
Bis(2-chloro-1-methylethylether 5/50 2/50 7/50
TOTAL 10/198 (5.1%) 7/198 (3.5%) 17/198 (8.6%)
SD (b) 4.19% 3.42% 5.47%
Range (c)
High 5/50 4/50 7/50
Low 0/50 0/48 1/50

Overall Historical Incidence

TOTAL 41/1,092 (3.8%) 34/1,092(3.1%) 74/1,092(6.8%)

SD(b) 2.65% 2.29% 3.63%
Range (¢)

High 5/50 4/50 7/50

Low 0/50 0/50 1/50

(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 F7. 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 EG&G Mason Research Institute

Diglycidyl resorcinol ether 3/49 0/49 3/49
1,2-Dichloropropane 5/50 1/50 6/50
Chlorodibromomethane 3/50 2/50 5/50
Bis(2-chloro-1-methylethyl)ether 1/50 0/50 1/50
TOTAL 12/199 (6.0%) 3/199 (1.5%) 15/199 (7.5%)
SD (b) 3.27% 1.91% 4.42%
Range (¢)
High 5/50 2/50 6/50
Low 1/50 0/50 1/50

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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APPENDIX G

GENETIC TOXICOLOGY OF n-BUTYL CHLORIDE
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TABLE Gl. MUTAGENICITY OF n-BUTYL CHLORIDE IN SALMONELLA TYPHIMURIUM

Revertants/plate (a,b)

Strain Dose -S89 + 89 (rat) + 89 (hamster)
(pg/plate)

TA100 0 114 £ 3.8 109 6.7 99 + 3.3
10 112 £ 10.6 120 £ 8.1 95 £ 29
33 131 £ 1.0 118 £ 58 105 £ 7.8
100 122 + 7.7 110 £ 9.9 102 £ 35
333 122 £ 8.0 106 £ 7.8 97 £ 3.5
666 119 = 96 93 £ 6.5 91 £ 7.0

TA1535 0 24 + 3.1 10 £ 2.6 12 £ 15
10 25 £ 4.2 11 1.2 5 07
33 24 £ 2.0 12 1.2 11 £ 26
100 29 + 3.3 8 £19 9 15
333 27+ 19 11 £25 6 £09
666 23 £ 26 919 9 £09

TA1537 0 6 £ 09 715 728
10 8+ 18 717 9t1.0
33 7+ 21 6 £1.2 9 £27
100 5+ 06 8 £09 11 £ 06
333 4+ 12 6 £1.7 8 +£1.2
666 7% 19 9 £1.7 12 £ 1.8

TA98 0 20 £ 1.0 18 1.7 24 +22
10 17+ 19 25 + 4.6 21 £3.0
33 20 £ 20 21 £ 2.6 23 £ 0.9
100 19 + 23 24 £1.2 22 + 2.0
333 13 £ 1.2 22 £3.5 27 £ 3.0
666 11 = 1.2 26 £ 3.6 22 £ 3.8

(a) The S9 fractions were prepared from the livers of Aroclor 1254-induced male Sprague-Dawley rats and male Syrian
hamsters. Cells and test compound or solvent (dimethyl sulfoxide) were incubated for 20 minutes at 37° C in the presence of
either 89 or buffer. After the addition of soft agar, the contents of each tube was 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) Mean * standard error
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TABLE G2. MUTAGENICITY OF n-BUTYL CHLORIDE IN L5178Y/TK+/- MOUSE LYMPHOMA CELLS

IN THE ABSENCE OF S8(a)

Total Cloning Relative Mutation Frequency
Compound Dose Mutant Clones Efficiency Total Growth (mutants/106
(pg/ml) (percent) (percent) clonable cells)
DMSO
109 69 100 52
117 72 100 54
96 67 100 48
134 60 100 74
Methyl Methanesulfonate
15 518 30 22 527
600 37 25 541
n-Butyl Chloride
350 128 83 83 52
113 66 90 57
400 184 94 57 66
176 84 60 70
450 286 97 50 99
204 56 44 121
500 769 65 16 394
255 83 91 103
550 523 52 24 335
826 64 13 430

(a) Experiments were performed twice, all doses were tested in duplicate, except the solvent control dimethyl sulfoxide (DMSO),
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
trifluorothymidine for selection of cells that were mutant at the thymidine kinase (TK) locus, and 600 cells were plated in
nonselective medium to determine the percentage of viable cells.
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TABLE G3. INDUCTION OF SISTER-CHROMATID EXCHANGES IN CHINESE HAMSTER OVARY CELLS
BY n-BUTYL CHLORIDE (a)

=59 (b) +89(c)
Dose SCE/Cell Dose SCE/Cell
(pg/ml) (ng/ml)
DMSO DMSO
10 ul 8.44 10 pl 8.86
n-Butyl Chloride n-Butyl Chloride
500 8.04 1,600 9.14
1,600 9.30 3,000 8.98
3,000 7.92 4,000 9.68
4,000 8.38 5,000 9.64
5,000 9.06
Mitomycin C Cyclophosphamide
0.001 26.06 0.3 10.54
0.010 51.00 2.0 25.60

(a) SCE = sister-chromatid exchange; CHO = Chinese hamster ovary

(b) In the absence of 89, CHO cells were incubated with test compound or solvent for 2 hours at 37° C. Then BrdU was added,
and incubation continued for 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. Cells were then collected by mitotic shake-off, treated for 3 minutes
with KCl (75 mM), washed twice with fixative, and dropped onto slides and air-dried. Staining was by a modified technique
(after Perry and Wolff, 1974; Goto et al., 1978).

(c) In the presence of S9, cells were incubated with test 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.

TABLE G4. INDUCTION OF CHROMOSOMAL ABERRATIONS IN CHINESE HAMSTER OVARY CELLS
BY n-BUTYL CHLORIDE (a)

—S9(b) +89(c)

Dose Abs/100 Cells Dose Abs/100 Cells
(ng/ml) (percent cells w/abs) (ng/ml) (percent cells w/abs)
DMSO DMSO

10 ul 1(1) 10l 5(3)
rn-Butyl Chloride n-Butyl Chloride
1,600 1(D) 1,600 2(2)

3,000 33 3,000 4(4)

4,000 (1) 4,000 313

5,000 1(1) 5,000 2(2)

Mitomycin C Cyclophosphamide
0.25 21(16) 15 56 (42)
1.00 48(38) 50 87(51)

(a) Abs = aberrations; CHO = Chinese hamster ovary

(b) In the absence of 89, CHO cells were incubated with test 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.

(c) In the presence of S9, cells were incubated with test compound or solvent for 2 hours at 37°C. Cells were then washed,
medium was added, and incubation continued for 8-10 hours. Colcemid (0.1 pg/ml) was added for the last 2-3 hours of
incubation; then cells were harvested and fixed as above. S9 was from the livers of Aroclor 1254.induced male Sprague-Dawley
rats.
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APPENDIX H

CHEMICAL CHARACTERIZATION OF

n-BUTYL CHLORIDE
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APPENDIX H. CHEMICAL CHARACTERIZATION

I. Identity and Purity Determinations of n-Butyl Chloride Lot No. 780135-3 Performed
by the Analytical Chemistry Laboratory

A. Physical properties
1. Boiling point:

2. Density:

3. Appearance:

B. Spectraldata
1. Infrared

Instrument:

Cell:

Results:

2. Ultraviolet/visible
Instrument:
Solvent:

Results:

n-Butyl Chloride, NTP TR 312

Determined

79°C (visual)

vd: 088214 *
0.00004(8) g/ml

Clear, colorless
liquid

Perkin-Elmer Infracord

Thin film between silver
chloride plates

See Figure 7

Cary 118
1% Methanol (v/v)

No absorbance exhibited be-
tween 800 and 220 nm

168

Literature Values

78°C (CRC, 44thed.)

0.884 g/ml (CRC,
44th ed.)

Colorless liquid
(CRC, 44thed.)

Identical to literature
spectrum (Sadtler
Standard Spectra)

Consistent with
structure



691

218 YL dLN ‘@PHOQ [AIng-u

WAVELENGTH  (MICRONS) 2

TH-

TRANSMITTANCE :7)

1500 1200 1000 200
(¢ )

FIGURE 7. INFRARED ABSORPTION SPECTRUM OF n-BUTYL CHLORIDE (LOT NO. 780135-3)



APPENDIX H. CHEMICAL CHARACTERIZATION

Determined Literature Value
3. Nuclear magnetic resonance
Instrument: Varian EM360-A
Solvent: Neat, tetramethylsilane
added as an internal
standard
Assignments: See Figure 8 Identical to literature
spectrum (Sadtler
Standard Spectra)
Chemical shift (8): a m,1.00 J,., = 6Hz
b m,1.20-1.90
¢ 349 Jp.=6Hz
Integration ratios: a 3.03
b 4.04
¢ 193

C. Water analysis (Karl Fischer): 0.46% *+ 0.14(8)%"

D. Elemental analysis

Element C . H Cl
Theory (T) 51.90 9.80 38.30
Determined (D) 51.64 9.70 38.29
51.80 9.78 38.42
Percent D/T 99.7 99.4 100.1
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APPENDIX H. CHEMICAL CHARACTERIZATION

E. Free acid titration: 25 + 4(8) ppm (as hydrochloric acid)
F. Chromatographic analyses: Gas chromatography
System 1

Instrument: Varian 3700

Detector: Flame ionization

Column: Carbopack C/0.1% SP1000, 1.8 m X 4 mm ID, glass

Inlet temperature: 250°C

Detector temperature: 330°C

Carrier gas: Nitrogen, 70 ml/min

Sample injected: 5.6 pl of the neat compound, and 1% (v/v) and 0.5% (v/v) to quantitate
the impurity and check the linearity of detector response

Results: A major peak preceded by one impurity

Retention Time Area
Retention Relative to (percent of
Peak No, Time (min Major Peak major peak)
1 9.2 0.81 0.27
2 11.4 1.00 100

System 2

Instrument: Perkin-Elmer 3920

Detector: Flame ionization

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: 260°C

Carrier gas: Nitrogen, 45 ml/min

Sample injected: 3.0 ul of the neat compound, and 1.0% (v/v) and 0.5% (v/v) to
quantitate the impurity and check the linearity of detector response

Results: A major peak preceded by one impurity

Retention Time Area
Retention Relative to (percent of
Peak No. Time (min) Major Peak major peak
1 1.8 0.69 0.40
2 2.6 1.00 100

n-Butyl Chloride, NTP TR 312 172



APPENDIX H. CHEMICAL CHARACTERIZATION

G. Conclusions: The results of the elemental analysis for carbon, hydrogen, and chlorine were
in agreement with theoretical values. The water content by Karl Fischer analysis was
0.46% * 0.14(8)%. Free acid titration indicated a concentration of 25 + 4 ppm (as hydro-
chloric acid). Gas chromatography, with a Carbopack C/0.1% SP1000 column, detected a
major peak preceded by one impurity with a relative area of 0.27%. A second gas chromato-
graphic system, with a 20% SP2100/0.1% Carbowax 1500 column, detected a major peak pre-
ceded by one impurity with a relative area of 0.40%. The infrared and nuclear magnetic
resonance spectra were identical to literature spectra. The ultraviolet and visible spectra
were consistent with the structure.

II. Test Chemical Stability Study of n-Butyl Chloride Lot No. 780135-3 Performed by
the Analytical Chemistry Laboratory

A. Sample storage: Samples of n-butyl chloride were stored in glass vessels with Teflon®-
lined lids for 2 weeks at temperatures of —20°, 5°, 25°, and 60° C.

B. Analytical method: Samples were analyzed by gas chromatography with the following
system:

Instrument: Varian 3700 (autosampler)

Detector: Flame ionization

Column: Carbopack C/0.1% SP1000, 1.8 m X 4 mm ID, glass

Inlet temperature: 250°C

Detector temperature: 330°C

Carrier gas: Nitrogen, 60 ml/min

Oven temperature: 110°C

Retention times: n-butyl chloride--3.4 min; internal standard--7.8 min

Sample injected: Samples (1 ml) from each storage temperature were dissolved in
methylene chloride (100 ml) containing 0.7% pentane internal standard.

C. Results: The results were compared with the values obtained for the —20° C sample.

Storage Temperature Percent Recovery
-20°C 100.0
5°C 100.0 £ 0.4(5)
25°C 99.3 £+ 0.3(8)
60°C 98.8 + 1.4(8)

D. Conclusion: n-Butyl chloride is stable as the bulk chemical for 2 weeks at temperatures up
to 60° C.
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APPENDIX H. CHEMICAL CHARACTERIZATION

III. Test Chemical Stability Study of n-Butyl Chloride Lot No. 780135-3 Performed by
the Testing Laboratory

A. Storage conditions

Bulk: 4°C until 2/1/80, then 0°C
Reference: —18°C until 12/2/81, then —20° C or lower

B. Analytical methods
1. Gaschromatography
Instrument: Varian 1400
Detection: Flame ionization
Column: 0.1% SP1000 on Carbopack C, 6 ft X 2 mm ID, glass
Oven temperature program: 50°-170° C (or 190° C) at 6° C/minute

Inlet temperature: 170°-230°C
Detector temperature: 205°-240°C

2. Infrared spectroscopy

Instrument: Perkin-Elmer Infracord #137
Cell: Liquid film between silver chloride plates

C. Results
1. Gas chromatography

Percent Purity

Date Bulk Reference
02/27/79 99.74 99.68
06/11/79 99.69 99.62 '
10/03/79 99.85 99.76
02/27/80 99.78 99.76
06/23/80 99.79 99.76
10/07/80 99.73 99.75
02/27/81 99.73 99.74
04/15/81 99.67 99.70
08/11/81 99.66 99.67
12/14/81 99.73 99.73
03/26/82 99.71 99.72
08/09/82 99.72 -
12/13/82 99.73 99.73
04/29/83 99.73 99.73

2. Infrared spectroscopy: All bulk spectra were consistent with those of the reference
sample.

D. Conclusion: No notable degradation was observed during the studies.
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APPENDIX I. PREPARATION AND CHARACTERIZATION

Room Temperature Stability Study of n-Butyl Chloride (Lot No. 780135-3) in Corn
Oil Performed by the Analytical Chemistry Laboratory

A.

Sample preparation and storage: n-Butyl chloride (3.0137 + 0.0001 g) was placed in a
50-ml volumetric flask and diluted to the mark with corn oil. The chemical dissolved readily
after manual shaking. The solution concentration was 6.02% w/v.

As soon as the solution had been prepared, 10 accurately weighed 1.59 g aliquots (the total
solution weighed 45.804 + 0.001 g; therefore, each aliquot contained 104.6 mg of n-butyl
chloride) were removed and sealed in separate 60-ml septum vials. Duplicate aliquots were
used as initial, or zero-time, samples and for storage for 1, 2, 5, or 7 days.

Sample extraction and analysis: A solution containing an internal reference standard
was prepared by weighing 1.6092 £ 0.0001 g of n-amyl alcohol, transferring it to a 25-ml
volumetric flask, and diluting to the mark with absolute methanol. This solution was
further diluted 10/100 with absolute methanol. The concentration of reference standard was
6.437 £ 0.008 mg/ml.

To extract each sample aliquot, the septum vial was opened, 25 ml of methanol was added by
volumetric pipette, and the vial was resealed immediately. The corn oil/methanol mixture
was manually shaken for 30 seconds and sonicated for 30 seconds; then 10 ml of the
resulting suspension was decanted into a 12-ml centrifuge tube and centrifuged for 5
minutes. A portion of the clear, methanolic supernatant solution (3 ml) was transferred to
an 8.5-ml septum vial, and 3 ml of the internal standard solution was added for subsequent
analysis by the gas chromatographic system outlined below:

Instrument: Varian 3700 with CDS 111 microprocessor
Column: 20% SP2100/10.1% Carbowax 1500 on 100/120 mesh Supelcoport; 1.8 m X 2
mm ID, glass, silanized
Detection: Flame ionization
Temperatures:
Inlet, 150°C
Oven, 50°C, isothermal
Detector, 250°C
Carrier gas: Nitrogen, 30 ml/min
Volume of solution injected: 4 ul
Retention times:
Test chemical, 2.5 minutes
Reference standard, 7.2 minutes

Quality control protocol: Analyses were performed in duplicate with n-amy! alcohol as
an internal reference standard. Zero-time recovery studies were performed in duplicate at
the same concentration level as the test samples. Gas chromatographic linearity was
determined with standard solutions in methanol for the n-butyl chloride and the internal
reference.
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APPENDIX I. PREPARATION AND CHARACTERIZATION

D. Results

Average Percent
Chemical Found in

Storage Time (days) Chemical/Vehicle Mixture (a, b)

(¢)6.6 £ 0.2
6.5t 0.2
6.6 1+0.2
6.6 £ 0.2
6.4 £0.2

LN - O

(a) Zero-time recovery yield, 87% + 2%.
(b) Target concentration of chemical in corn oil, 6.580% + 0.001% (w/w) or 6.02% (w/v)
(¢) The error values in this table are average deviations obtained in the analytic measurements of the test solutions.

E. Conclusion: n-Butyl chloride is stable when dissolved in corn oil at a concentration of 6%
and stored at room temperature for 7 days.
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APPENDIX J

METHODS OF ANALYSIS OF DOSE MIXTURES
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APPENDIX J. METHODS OF ANALYSIS

I

Testing Laboratory

Procedure: Dose mixtures were stored at 4° C during the 13-week studies and at 0° C during
the 2-year studies.

Duplicate 1-ml samples were extracted with methanol containing 2 mg/ml of n-amyl alcohol as
an internal standard.

Instrument: Varian 1400

Column: 20% SP2100/0.1% Carbowax 1500 on 100/200 mesh Supelcoport (100/120
Supelcoport before 6/25/80), 6 ft X 2 mm ID, glass

Detector temperature: 70°C (50° C before 6/25/80)

Analytical Chemistry Laboratory

A. Preparation of standard spiked corn oil: Two standard solutions of n-butyl chloride

C.

were prepared independently in methanol. The solutions were diluted with methanol to
make three or four additional standards. Aliquots (10 or 20 ml) of the five or six standard
solutions were pipetted into individual septum vials (30 or 35 ml) containing 2 g of undosed
corn oil to make spiked corn oil standards bracketing the specified concentration range of
the referee sample. Undosed corn oil (2 g) in a septum vial (30 or 35 ml) was treated with
methanol (10 or 20 ml) for use as a blank. After the vials were sealed with Teflon®-lined
septa, the spiked corn oil standards and the corn oil blank were analyzed.

Preparation of referee sample: Three portions (approximately 2 g each) of the referee
corn oil sample were transferred to individually tared septum vials (30 or 35 ml) and
weighed to the nearest 0.001 g. Methanol (10 or 20 ml) was pipetted into each vial, the vials
were sealed, and the samples were analyzed.

Analysis: Vials containing the samples, standards, and the blank were agitated for 10
seconds on a vortex mixer and shaken for 15 minutes at maximum stroke on a wrist-action
shaker. After being centrifuged for 3 minutes, an aliquot of the methanol layer from each
vial was combined with an aliquot of internal standard solution (n-amyl alcohol in
methanol) and diluted with methanol. The solutions were mixed, and the n-butyl chloride
content was determined by the gas chromatography system described below.

The samples were determined from the linear regression equation computed from the
standard data. To obtain the regression equation, peak areas from each injection of the
spiked corn oil standards were divided by the corresponding internal standard peak areas
and related to the milligrams of chemical in the respective spiked corn oil standard.
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APPENDIX J. METHODS OF ANALYSIS

Instrument: Varian 3700 Gas Chromatograph with Autosampler and Varian CDS
111.C integrator

Column: 20% SP2100/0.1% Carbowax 1500 on 100/120 mesh Supelcoport,

1.8 m X 2 mm ID, glass, silanized -

Detection: Flame ionization

Inlet temperature: 100°Cor 150°C

Oven temperature: 50°C or 60°C, isothermal

Detector temperature: 200°C or 250°C

Carrier gas: Nitrogen, 30 ml/min

Volume of solution injected: 2 or 3 pl

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 (five or six concentrations bracketing the specified concentration range of the referee
sample), prepared from two independently weighed standards, were used to obtain 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.
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APPENDIX K

RESULTS OF ANALYSIS OF DOSE MIXTURES
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TABLE Ki. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE THIRTEEN-WEEK
GAVAGE STUDIES OF n-BUTYL CHLORIDE

Concentration (a) of n-Butyl Chloride in Corn Oil (mg/ml) Determined as a

Date Mixed Target Determined Percent of Target
0372779 200 2147 107
100 106.5 107
50 51.7 103
24 24.5 102
12 11.4 95
6 (b) 4.0 67
05/11/79 6 (b) 5.3 89
06/08/79 6 5.9 99

(a) Results of duplicate analysis
(b) Out of specifications
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TABLE K2. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF n-BUTYL CHLORIDE

Concentration (a) of n-Butyl Chloride in Corn Qil

Date Mixed for Target Concentration (mg/ml)
12 24 50 100 200
03/11/80 11.2 22.4 93.5 192.0
04/23/80 11.25 22.0 100.5 200.0
06/25/80 11.5 225 96.0 196.5
08/07/80 (b) 7.75 22.5 95.0 203.0
(c}11.25
10/29/80 115 22.5 100.0 199.0
12/10/80 10.9 22.0 102.0 202.5
03/04/81 114 22.8 105.0 206.0
0325/81 11.25 22.0 50.0
05/29/81 11.9 23.8 50.5 99.0 204.9
07/15/81 10.8 22.3 48.1 100.9 194.5
09/09/81 11.8 23.8 50.0 102.5 192.5
12/02/81 11.7 23.1 50.2 102.7 206.9
01/13/82 10.8 23.3 51.7 97.5 194.5
03/03/82 49.0
05/12/82 50.8
07/14/82 49.25
08/25/82 50.75
10/27/82 49.0
12/08/82 50.6
03/09/83 ) 49.9
Mean (mg/ml) 111 22.7 50.0 99.8 199.4
Standard deviation 1.06 0.63 0.95 3.46 5.33
Coefficient of variation
(percent) 9.5 2.8 1.9 35 27
Range (mg/ml) 7.75-11.9 22.0-23.8 48.1-51.7 93.5-105.0 192.0-206.9
Number of samples 13 13 13 12 12

(a) Results of duplicate analysis
(b) Out of specifications; not used in the study.
(c) Remix; not included in the mean.
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TABLE K3. RESULTS OF REFEREE ANALYSIS IN THE TWO-YEAR GAVAGE
STUDIES OF n-BUTYL CHLORIDE

DeterminedConcentration

Date Mixed Target Concentration Testing Referee
(mg/ml) Laboratory (a) Laboratory (b)
06/25/80 200 196.5 188.1
12/10/80 24 22.0 23.1
03/25/81 50 50.0 52.2
12/02/81 12 11.7 11.8
05/12/82 50 50.8 50.2
12/08/82 50 50.6 50.1
03/09/83 50 49.9 48.4

(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 test results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored
via viral serology on sera from extra (sentinel) animals in the test rooms. These animals are un-
treated, and these animals and the test animals are both subject to identical environmental condi-
tions. The sentinel animals come from the same production source and weanling groups as the ani-
mals used for the studies of chemical compounds.

Fifteen 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 control animals of each sex and species. The blood from each animal is
collected and clotted, and the serum is separated. The serum is cooled on ice and shipped to Micro-
biological Associates’ Comprehensive Animal Diagnostic Service for determination of the viral anti-
body titers. The following tests are performed:

Hemagglutination Complement
Inhibition Fixation ELISA

Mice (First Study)
PVM (pneumonia virus of mice) = M.Ad. (mouse adenovirus) MHYV (mouse

Reo 3 (reovirus type 3) LCM (lymphocytic hepatitis virus) (24 mo)
GDVII (Theiler’s choriomeningitis virus)

encephalomyelitis virus) Sendai (6 mo)
Poly (polyoma virus) MHV (6, 12, 18 mo)

MVM (minute virus of mice)
Ectro (infectious ectromelia)
Sendai (12, 18, 24 mo)

Rats PVM RCYV (rat coronavirus)
KRV (Kilham rat virus) Sendai (6 mo)
H-1 (Toolan’s H-1 virus)
Sendai (12, 18, 24 mo)

II. Results

Results are presented in Table L1.
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TABLE Li. MURINE VIRUS ANTIBODY DETERMINATIONS FOR RATS AND MICE IN THE
TWO-YEAR GAVAGE STUDIES OF a-BUTYL CHLORIDE (a)

No. of Positive Serologic
Interval Animals Reaction for
(months)
RATS
6 10/10 Sendai
10/10 RCV
12 6/10 Sendai
9/10 RCV
18 5/9 Sendai
49 RCV
24 8/10 Sendai
3/10 RCV
MICE First Study
6 8/10 Sendai
12 1/10 Sendai
18 410 Sendai
24 3/5 MHV
Second Study
6 - None positive
12 - None positive
18 - None positive
24 6/9 MHV

(a) Blood samples were taken from sentinel animals at 6, 12, and 18 months after the start of dosing and from the vehicle control
animals just before they were killed; samples were sent to Microbiologicsl Associates, Inc. (Bethesda, MI)) for the Animal
Disease Screening Program.
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APPENDIX M

INGREDIENTS, NUTRIENT COMPOSITION, AND
CONTAMINANT LEVELS IN

NIH 07 RAT AND MOUSE RATION

Meal Diet: December 1979 to January 1983

(Manufactured by Zeigler Bros., Inc., Gardners, PA)
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TABLE Ml. 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
Alfaifa 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
Premizxes (vitaminand mi »ral) 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 U D-activated animal sterol
Ks 28¢g Menadione activity
d-a-Tocopheryl acetate 20,000 1IU
Choline 560.0¢ Choline chloride
Folic acid 22¢g
Niacin 300g
d-Pantothenic acid 18.0¢g d-Calcium pantothenate
Riboflavin 34g
Thiamine 100g Thiamine mononitrate
312 4,000 34
Pyridoxine 1.7g Pyridoxine hydrochloride
Biotin 140.0 mg d-Biotin
Minerals
Iron 1200¢g Iron sulfate
Manganese 60.0¢g Manganous oxide
Zinc 16.0g Zinc oxide
Copper 40¢g Copper sulfate
Iodine l4g Calcium iodate
Cobalt 04g Cobalt carbonate

(a) Per ton (2,000 1b) of finished product
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TABLE M3. NUTRIENT COMPOSITION OF NIH 07 RAT AND MOUSE RATION (a)

Nutrient Mean t Standard Deviation Range Number of Samples
Crude protein (percent by weight) 24.23 £ 0.99 22.6-26.3 36
Crude fat (percent by weight) 5.01 £ 0.44 42-6.0 36
Crude fiber (percent by weight) 3.35 £ 0.49 1.4-4.3 36
Ash (percent by weight) 6.71 £ 0.38 6.0-7.4 36

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) 10,589 * 2,042 6,700-17,000 36
Vitamin D (IU/kg) 6,300 1
a-Tocopherol (ppm) 37.6 31.1-44.0 2
Thiamine (ppm) 16.2 £ 0.428 7.8-23.0 (b) 35
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 1.8-2.4 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) 28 £ 0.17 0.81-1.6 24
Phosphorous (percent) 0.99 £ 0.08 0.82-1.10 24
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
[ron (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 * Standard

Contaminant Deviation Range No. of Samples
Arsenic (ppm) 0.41 £ 0.17 <0.05-0.93 36
Cadmium (ppm) (a) 0.11 £ 0.06 <0.05-0.40 36
Lead (ppm) 0.97 £ 0.64 0.27-2.93 36
Mercury (ppm)(b) < 0.05
Selenium (ppm) 0.27 £ 0.07 0.10-0.48 36
Aflatoxins (ppb)(b,c) <10 <5.0-10.0 36
Nitrate nitrogen (ppm) (d) 8.18 + 4.48 <0.1-18.0 36
Nitrite nitrogen (ppm) (d) 1.84 + 1.23 <0.1-5.3 36
BHA (ppm) (e,0 4.33 £ 4.72 <0.2-20.0 36
BHT (ppm) (e) 3.21 £235 <1.0-7.6 36
Aerobic plate count (CFU/g) 105,483 £ 91,644 7,000-320,000 36
Coliform (MPN/g) 35 £ 944 <3-2,400 36
E. Coli (MPN/g) (g) 6.4 6.0 <3-23 35
E. Coli (MPN/g) (h) 10.3 £ 24.8 <3-150 36
Total nitrosamines (ppb) (i, j) 5.59 £ 4.93 0.9-18.8 34
Total nitrosamines (ppb) (i,k) 11.22 + 24.19 0.9-118.4 36
N-Nitrosodimethylamine (ppb) (i, j) 4.83 £ 4.75 0.7-16.0 34
N-Nitrosodimethylamine (ppb) (i,k) 10.39 * 23.90 0.7-117.0 36
N-Nitrosopyrrolidine (ppb) (1) 1.15 £ 0.74 <0.3-3.2 35
Pesticides (ppm)
Alpha-BHC (b,m) <0.01 36
Beta-BHC (b) <0.02 36
Gamma-BHC-Lindane (b) <0.01 36
Delta-BHC (b) <0.01 36
Heptachlor (b) <0.01 36
Aldrin (b) <0.01 36
Heptachlor epoxide (b) <0.01 36
DDE (b,n) <0.01 0.05 (7/14/81) 36
DDD (b) <0.01 36
DDT (b) <0.01 36
HCB(b) <0.01 36
Mirex (b) <0.01 36
Methoxychlor (b,0) <0.08 0.13(4/26/82) 0.6 (6/24/82) 36
Dieldrin (b) <0.01 36
Endrin (b) <0.01 36
Telodrin (b) <0.01 24
Chlordane (b) <0.06 26
Toxaphene (b) <0.1 36
Estimated PCB's (b) <0.2 36
Ronnel (b) <0.01 36
Ethion (b) <0.02 36
Trithion (b) <0.05 36
Diazinon (b,n) <0.1 0.1 (4/27/81) 36
Methyl parathion (b) <0.02 36
Ethyl parathion (b) <0.02 36
Malathion (p) 0.09 £ 0.06 <0.05-0.25 36
Endosulfan I (b) <0.01 14
Endosulfan II (b) <0.01 14
Endosulfan sulfate (b) <0.03 14
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TABLE M4. CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION (Continued)

(a) Three batches contained more than 0.1 ppm.

(b) All values were less than the detection limit, which is given in the table as the mean.

(c) Detection limit was reduced from 10 ppb to 5 ppb after 7/81.

(d) Source of contamination: Alfalfa, grains, and fish meal

(e) Source of contamination: Soy oil and fish meal

(f) Six batches contained less than 0.5 ppm.

(g) Excludes one very high value of 150 obtained in the batch produced on 8/26/82.

(h) Includes the high values listed in footnote (g).

(i) All values were corrected for percent recovery.

(j) Mean, standard deviation, and range exclude two very high values in the range of 95.6 and 118.4 ppb obtained in batches
produced on 1/26/81 and 4/27/81.

(k) Mean, standard deviation, and range include the high values listed in footnote (j).

(1) Not detectable on 6/24/82

(m) BHC = hexachlorocyclohexane or benzene hexachloride

(n) One observation was above the detection limit. The value and the date it was obtained are listed under the range.
(o) Two observations were above the detection limit. The values and the dates are listed under the range.

(p) Fourteen batches contained more than 0.05 ppm.
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APPENDIX N

DATA AUDIT SUMMARY
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APPENDIX N. DATA AUDIT SUMMARY

The experimental data and pathology materials for the toxicology and carcinogenesis studies of n-
butyl chloride in F344/N rats and B6C3F; mice were audited for completeness, consistency, and ac-
curacy and for procedures consistent with Good Laboratory Practice requirements. The experimental
data audit was conducted by Argus Research Laboratories, Inc., in November 1984 and April 1985.
Audit team members were Dr. J. Goeke, Dr. A. Haberman, Ms. C. Veigle, Dr. D. Copeland, Mr. M.
Pielmeier, and Ms. R. Joftes. The first and second studies on n-butyl chloride were initiated at EG&G
Mason Research Institute as follows: rats, started in March 1980 and completed in March 1982; first
mouse study, started in February 1980 and completed in February 1982, second mouse study, started
in March 1981 and completed in March 1983. The studies were started before the October 1981 NTP
requirements for full compliance with Good Laboratory Practices regulations.

The full report of the audit of these studies is on file at the NIEHS, Research Triangle Park, North
Carolina. The audit consisted of a review of the records for the in-life portion of the studies, including
clinical observations and body weight data for 10% of the animals, and all of the environmental and
mortality records; a review of all chemistry data, including chemical characterization, bulk chemical
analysis, and characterization of dose mixtures; and a review of pathology data. All Individual Ani-
mal Pathology Data Records for rats and mice were reviewed for correlation of gross lesions and mi-
croscopic diagnoses. Ten percent of wet tissues were reviewed for animal identification and un-
trimmed lesions, and a complete slide/block match for both sexes of rats and mice was performed on
the high dose and vehicle control groups.

The review of the toxicology data found minor discrepancies in the documentation of clinical observa-
tions. Several temperature and humidity readings outside the accepted range occurred during the
studies. A review of the available chemistry data found no discrepancies. A review of the pathology
data found no substantial problems or discrepancies. Animal identification was good; however,
because of mutilated or missing ears, the following mice could not be identified: three high dose
males, one vehicle control female in each study, and one dosed female in each study. The tissue bag
for high dose male rat no. 39 was missing. Four blocks were missing for rats (one vehicle control fe-
male and three high dose females) and five for mice (one vehicle control female in each study, one
dosed female in the second study, and a vehicle control male and a dosed male in the second study).
One slide from each of two rats (vehicle control male, high dose female) and four mice (vehicle control
male and female and two high dose males) were missing. Seven slide/block matches were uncertain
(three vehicle control male rats, two vehicle control male mice, and two dosed male mice in the second
study). A few untrimmed lesions were found in wet tissues of rats and mice. The untrimmed lesions
were not in target organs. The slides were read, and the diagnoses of three neoplasms in mice were
included in the final tables of this report.

A few discrepancies between gross and microscopic diagnoses of lesions were noted; these were dis-
tributed among dose groups and tissues and were determined to have no impact on the final inter-
pretation of the studies and therefore were not pursued.

In summary, a few discrepancies were found during the audit; some that were considered not to affect
the interpretation of the studies were not necessarily pursued to final conclusion but are listed in the
final audit report. The data presented in this Technical Report are considered adequate to support
the conclusions of the studies.
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