NATIONAL TOXICOLOGY PROGRAM
Technical Report Series

No. 354
TOXICOLOGY AND CARCINOGENESIS
STUDIES OF
DIMETHOXANE
(CAS NO. 828-00-2)
(COMMERCIAL GRADE)

IN F344/N RATS AND B6C3F; MICE

(GAVAGE STUDIES)

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
National Institutes of Health







NTP TECHNICAL REPORT

ON THE

TOXICOLOGY AND CARCINOGENESIS

STUDIES OF DIMETHOXANE
(CAS NO. 828-00-2)
(COMMERCIAL GRADE)

IN F344/N RATS AND B6C3F; MICE
(GAVAGE STUDIES)

Kamal Abdo, Ph.D., Study Scientist

NATIONAL TOXICOLOGY PROGRAM
P.O. Box 12233
Research Triangle Park, NC 27709

September 1989

NTP TR 354

NIH Publication No. 89-2809

U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES
Public Health Service
National Institutes of Health



CONTENTS

PAGE

ABSTRACT . it i v ittt ttnirnsnnenearaneasnsessteasssaassooanssana 3
EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTIVITY .......cciavranrs 6
CONTRIBUTORS ....... . B 7
PEER REVIEW PANEL ...ttt it st nnonansossasasastasossaassacstnsannnssossss 8
SUMMARY OF PEER REVIEW COMMENTS ... ..cittitenreeaaesanansssrssensenanssss 9
1 INTRODUCTION ............... et e e a s rraes et e T !
IL. MATERIALS AND METHODS ... it ciinnonnrsssnactrananns e e e r e R &
II1. RESULTS ... ¢icietnericnnnnsanas v e s e s e 31
RATS .. i it ittt sttt e snnnnn e r et et i et O ¥ ]

MICE ........... e B T T T I I PP R ¥4
GENETIC TOXICOLOGY ... inirvneaanss et e etie ettt s 52

IV, DISCUSSION AND CONCLUSIONS ........cv.... vt er et e e r s . 59
V. REFERENCES ....... e e e n s I &

APPENDIXES

APPENDIX A SUMMARY OF LESIONS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE ........ I A ¢

APPENDIX B SUMMARY OF LESIONS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE ...... Sit e een et s Ceereaen I - |

APPENDIX C SUMMARY OF LESIONS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE ..... T 8 ¢

APPENDIX D SUMMARY OF LESIONS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE .. ...ttt ancnnnaas e ceeaeeas oee 147

APPENDIX E SENTINEL ANIMAL PROGRAM .....icccvenecesns e e sdc et . 173

APPENDIX F INGREDIENTS, NUTRIENT COMPOSITION, AND CONTAMINANT LEVELS IN
NIH 07 RAT AND MOUSE RATION ...ttt ictinsnnsaacccanasnns ve s 177

APPENDIX G SINGLE-ADMINISTRATION AND SEVEN-WEEK DERMAL STUDIES OF
DIMETHOXANE ..... T £ )

APPENDIX H AUDIT SUMMARY ......ccocvuienenns et iateeneseecsanannrnasss 189

Dimethoxane, NTP TR 354 2



Hac\QOK\O'/cm

O—C—CH3
|
0
DIMETHOXANE

CAS No. 828-00-2
CgH 404 Molecular weight 174.2

Synonyms: acetomethoxan; acetomethoxane; 6-acetoxy-2,4-dimethyl-m-dioxane;
2,6-dimethyl-m-dioxan-4-yl acetate; 2,6-dimethyl-m-dioxan-4-ol acetate,
2,6-dimethyl-1,3-dioxan-4-o0l acetate

ABSTRACT

Dimethoxane is used as an antimicrobial agent in water-based paints, dyestuffs, fabric softeners,
sizings, and spinning emulsions. In the past, it was used in lipsticks and other cosmetic preparations.
Toxicology and carcinogenesis studies were conducted by administering commercial-grade dimethox-
ane (80% pure; none of the impurities exceeded 3%) in corn oil by gavage to groups of F344/N rats and
B6C3F| mice of each sex one time or 5 days per week for 16 days, 13 weeks, 15 months, or 2 years.
Clinical pathology analyses were performed at 15 months in the 2-year studies. Commercial-grade
dimethoxane was studied because that is the grade to which humans are generally exposed. The
same lot of commercial-grade dimethoxane was used in genetic toxicology tests for mutagenicity in
Salmonella typhimurium, for sister chromatid exchanges (SCEs) and chromosomal aberrations in
Chinese hamster ovary (CHO) cells, and for sex-linked recessive lethal mutations and translocations
in Drosophila.

Sixteen-Day Studies: In the 16-day studies, rats and mice received 0, 125, 250, 500, 1,000, or 2,000
mg/kg dimethoxane in corn oil per day. Deaths occurred in rats and in male mice that received 2,000
mg/kg. Body weights of rats and mice were similar to those of vehicle controls. Compound-related
clinical signs were not seen in surviving rats. Hemorrhage and necrosis of the stomach were observed
in rats in the 2,000 mg/kg group which died before the end of the studies. Lesions of the forestomach,
including inflammation, hyperplasia, hyperkeratosis, and ulceration, occurred in rats that received
250-2,000 mg/kg. Mice that received 500-2,000 mg/kg dimethoxane had lesions of the forestomach in-
cluding erosion, ulceration, hyperplasia, and hyperkeratosis. Forestomach lesions were not seen at
125 or 250 mg/kg.

Thirteen-Week Studies: No compound-related deaths occurred in rats. Doses used were 0, 31, 62, 125,
250, or 500 mg/kg dimethoxane in corn oil by gavage. The final mean body weights of rats that re-
ceived 500 mg/kg were 17% lower than that of vehicle controls for males and 5% lower for females.
Ulceration, inflammation, and acanthosis with hyperkeratosis of the stratified squamous epithelium
of the forestomach were seen in rats that received 500 mg/kg. Forestomach lesions were not seen in
males that received 31 mg/kg or in females that received 31, 62, or 125 mg/kg.

All mice lived to the end of the studies (doses used were 0, 31, 62, 125, 250, or 500 mg/kg dimethoxane
in corn oil by gavage). Final mean body weights of dosed and vehicle control mice were similar.
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Minimal-to-mild acanthosis and hyperkeratosis of the squamous epithelium of the forestomach were
seen in 4/10 high dose male and 1/10 high dose female mice.

Because of the forestomach lesions observed in rats and mice and reduced body weight observed for
male rats, doses selected for the 2-year studies were 0, 62.5, or 125 mg/kg dimethoxane in corn oil,
given by gavage 5 days per week to groups of 60 male rats; 0, 125, or 250 mg/kg to groups of 60 female
rats; and 0, 250, or 500 mg/kg to groups of 58 or 60 mice of each sex. Ten animals per sex and species
from each dose group were killed 15 months after initiation of the studies to determine toxicity, pre-
neoplastic lesions, and early induced neoplasia.

Fifteen-Month Studies: Minima] diffuse acanthosis and hyperplasia of the forestomach were seen in
7/10 female rats at 250 mg/kg, 7/10 males at 125 mg/kg, and 1/9 male and 1/9 female vehicle controls.
Acanthosis of the forestomach was seen in 7/10 male and 6/10 female mice at 500 mg/kg. Harderian
gland adenomas were seen in one high dose male and one high dose female mouse. A harderian gland
adenocarcinoma was seen in a second high dose female mouse. No compound-related effects were ob-
served for clinical chemical or hematologic values or for organ weights for rats or mice.

Body Weight and Survival in the Two-Year Studies: Mean body weights of dosed and vehicle control
rats and mice of each sex were generally similar. No significant differences in survival were observed
between any groups of rats (male: vehicle control, 23/50; low dose, 28/50; high dose, 21/50; female:
30/50; 31/50; 24/50) or mice (male: 33/50; 27/48; 29/50; female: 36/50; 35/50; 34/50).

Nonneoplastic and Neoplastic Effects in the Two-Year Studies: At no site was a significantly in-
creased incidence of neoplastic lesions observed in dosed male or female rats or in dosed female mice.
Acanthosis and hyperkeratosis were increased in the forestomach of high dose rats; acanthosis, hy-
perkeratosis, focal hyperplasia, and chronic active inflammation were increased in the forestomach of
dosed mice. The incidence of squamous cell papillomas of the forestomach was increased in high dose
male mice (vehicle control, 2/47; low dose, 3/47; high dose, 7/50). A squamous cell carcinoma of the
forestomach was present in another high dose male mouse. Although the incidence of squamous cell
papillomas in the high dose group was not significantly different from that in the vehicle controls, the
incidence exceeded the highest observed in historical corn oil gavage vehicle controls (3/49). Other
than a single squamous cell papilloma in the esophagus of a low dose male mouse, no hyperplastic or
neoplastic lesions were seen outside the stomach of dosed mice which could be related to the adminis-
tration of dimethoxane. Despite the observation of three harderian gland neoplasms in mice killed at
15 months, no increase in the incidences of harderian gland neoplasms was seen in dosed mice in the
2-year studies (male: 2/48; 2/48; 2/48; female: 2/48; 0/49; 2/50).

Genetic Toxicology: Dimethoxane was mutagenic in strain TA100 of S. ¢typhimurium in the presence
but not the absence of exogenous metabolic activation; it was not mutagenic in strains TA98, TA1535,
or TA1537 with or without activation. Dimethoxane induced SCEs and chromosomal aberrations in
CHO cells both with and without exogenous metabolic activation. Dimethoxane induced sex-linked
recessive lethal mutations in Drosophila when administered by abdominal injection to adult males;
no induction of reciprocal translocations was observed in adult males after injection of dimethoxane.
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Conclusions: Under the conditions of these 2-year corn oil gavage studies, there was no evidence of
carcinogenic activity* of dimethoxane for male F344/N rats receiving 62.5 or 125 mg/kg or for female
F344/N rats receiving 125 or 250 mg/kg per day. There was equivocal evidence of carcinogenic activity
of dimethoxane for male B6C3F; mice, as indicated by an increased incidence of forestomach neo-
plasms. There was no evidence of carcinogenic activity for female B6C3F| mice receiving 250 or 500
mg/kg per day. Acanthosis and hyperkeratosis occurred at increased incidences in the forestomach of
high dose rats. Inflammation, acanthosis with hyperkeratosis, and focal hyperplasia occurred at in-
creased incidences in the forestomach of dosed mice.

SUMMARY OF THE TWO-YEAR GAVAGE AND GENETIC TOXICOLOGY STUDIES OF DIMETHOXANE

Male B6C3F, Mice

Female B6C3F, Mice

Male F344/N Rats Female F344/N Rats
Dose

0,62.5,or 125 mg/kg 0,125, or 250 mg/kg
dimethoxane in corn oil dimethoxane in corn oil

5 d/iwk 5 d/wk

Body weights in the 2-year study

Dosed and vehicle control Dosed and vehicle control
groups similar groups similar

Survival rates in the 2-year study
23/50; 28/50; 21/50 30/50; 31/50; 24/50

Nonneoplastic effects

Acanthosis and hyperkera-  Acanthosis and hyperkera-

tosis of the forestomach tosis of the forestomach

Neoplastic effects
None None

Level of evidence of carcinogenic activity
No evidence No evidence

Genetic toxicology

0,250, or 500 mg/kg
dimethoxane in corn oil
5d/wk

Dosed and vehicle control
groups similar

33/50; 27/48; 28/50

Acanthosis, hyperkeratosis,

0,250, or 500 mg/kg
dimethoxane in corn o0il 5 d/wk

Dosed and vehicle control
groups similar

36/50; 35/50; 34/50

Acanthosis, hyperkeratosis,

focal hyperplasia, and chronic focal hyperplasia, and chronic

inflammation of the fore-
stomach

Forestomach squamous cell
neoplasms (2/47; 3/47; 8/50)

Equivocal evidence

Salmonella CHO Cells in Vitro
(gene mutation) SCE Aberration
Negative without S9; Positive with Positive with
positive with S9 and without 89 and without S9

inflammation of the fore-
stomach

None

No evidence

Drosophila
Sex-linked Reciprocal
Rec. Lethals Translocation
Positive Negative

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 6.
A summary of the Peer Review comments and the public discussion on this Technical Report appears on page 9.
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EXPLANATION OF LEVELS OF EVIDENCE OF CARCINOGENIC ACTIVITY

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

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

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

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

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

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

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

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

The adequacy of the experimental design and conduct;

Occurrence of common versus uncommon neoplasia;

Progression (or lack thereof) from benign to malignant neoplasia as well as from preneoplastic to neoplastic lesions;
Some benign neoplasms have the capacity to regress but others (of the same morphologic type) progress. At present, it
is impossible to identify the difference. Therefore, where progression is known to be a possibility, the most prudent
course is to assume that benign neoplasms of those types have the potential to become malignant;

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

Latency in tumor induction;

Multiplicity in site-specific neoplasia;

Metastases;

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

The presence or absence of dose relationships;

The statistical significance of the observed tumor increase;

The concurrent control tumor incidence as well as the historical control rate and variability for a specific neoplasm;
Survival-adjusted analyses and false positive or false negative concerns;

Structure-activity correlations; and

In some cases, genetic toxicology.
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SUMMARY OF PEER REVIEW COMMENTS
ON THE TOXICOLOGY AND CARCINOGENESIS STUDIES OF
DIMETHOXANE

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

Dr. K.M. Abdo, NIEHS, began the discussion by reviewing the experimental design, results, and pro-
posed conclusions (no evidence of carcinogenic activity for male and female rats or female mice, equiv-
ocal evidence of carcinogenic activity for male mice).

Dr. Ashby, a principal reviewer, agreed with the conclusions. He asked for clarification as to why the
conclusion for male mice was not some evidence of carcinogenic activity, since in a previous study
(benzyl acetate, NTP TR 250), similar incidences of squamous papillomas of the forestomach were the
basis for a conclusion of some evidence of carcinogenic activity. Dr. Abdo answered that the conclu-
sion for male mice in the benzyl acetate study was based primarily on increased incidences of liver tu-
mors, with supporting evidence from lesions of the forestomach. Dr. S. Eustis, NIEHS, added that,
with the exception of a carcinoma in a high dose mouse, the forestomach neoplasms were papillomas
that met only the minimum pathology requirements for diagnosis of a papilloma. Dr. Ashby opined
that impurities (20%) might play a role in the toxicity of this chemical, more specifically, the genetic
toxicity was probably due to two of the impurities, acetaldehyde and crotonaldehyde.

Dr. Garman, the second principal reviewer, agreed with the conclusions. He asked for a brief discus-
sion concerning human exposure to the hydrolysis products of dimethoxane and suggested that a re-
peat of an earlier inadequate water gavage study be considered. Dr. Abdo said that the literature
would be searched for information on the toxicity and chemical disposition of the major contaminants
and hydrolysis products and relevant data would be added to the Report [see page 13]. Dr. Garman
asked for clarification of the terminology used in describing the pathology diagnoses, especially in
distinguishing between acanthosis and hyperplasia of the forestomach.

Dr. Klaassen, the third principal reviewer, agreed with the conclusions.

Dr. M. Manowitz, Givaudan Corporation, said that he believed that his company was the only manu-
facturer of dimethoxane and, under contract, had conducted a skin painting study in CD®-1 Swiss
Webster albino mice in the mid 1970’s. The 80-week study gave no indication of local or systemic on-
cogenic or other toxic effects. The study was not published, but a report of the study was submitted to
the National Cancer Institute. Dr. Manowitz also pointed out that the chemical is not used in cos-
metic preparations or in products that are ingested or directly applied to human skin. Dr. J. Huff,
NIEHS, recommended that this study be published.

Dr. Ashby moved that the Technical Report on dimethoxane be accepted with the revisions discussed
and with the conclusions as written for male and female rats and female mice, no evidence of carcino-
genic activity, and for male mice, equivocal evidence of carcinogenic activity. Dr. Klaassen seconded
the motion, which was approved unanimously by the nine panelists.
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I. INTRODUCTION

H3C 0 CH3
YYT

O—C—CHj
Il
0
DIMETHOXANE

CAS No. 828-00-2

CgH1404

Molecular weight 174.2

Synonyms: acetomethoxan; acetomethoxane; 6-acetoxy-2,4-dimethyl-m-dioxane;
2,6-dimethyl-m-dioxan-4-yl acetate; 2,6-dimethyl-m-dioxan-4-ol acetate;

2,6-dimethyl-1,3-dioxan-4-ol acetate

Dimethoxane is an antimicrobial agent used pri-
marily to protect against spoilage in water-
based latex paint. Dimethoxane was first pre-
pared in 1943 by reaction of 2,4-dimethyl-6-
hydroxy-m-dioxane with acetic anhydride in
pyridine (IARC, 1977).

Physical and Chemical Properties

Dimethoxane is a clear yellow to light amber liq-
uid with a mustard-like odor. It has a melting
point of less than —25° C, a boiling point of 74°-
75° C at 6 mm mercury, and a specific gravity of
1.069-1.076 at 25° C. It is miscible with water
and many organic solvents (Hawley, 1981;
Merck, 1983). Dimethoxane hydrolyzes in aque-
ous solutions to produce acetic acid and the cor-
responding free alcohol (IARC, 1977).

Production and Use

The TSCA Initial Inventory (USEPA, 1987) re-
ported the domestic production of between
100,000 and 1,000,000 pounds of dimethoxane in
1977 in one plant. The TSCA Inventory did not
report any importation of dimethoxane in 1977.
According to the National Occupational Expo-
sure Survey, 25,600 workers in a wide variety of
industries and occupations are exposed to di-
methoxane; approximately 20% of the exposed
workers are female (NIOSH, 1988).

Dimethoxane is used at concentrations of 500-
1,500 ppm as an antimicrobial agent to protect
against spoilage due to bacteria, fungi, and yeast

Dimethoxane, NTP TR 354

in water-based paints, cutting oils, dyestuffs,
fabric softeners, latex emulsions, sizings, adhe-
sives, antistatic lubricants, and spinning emul-
sions. It is also used at a concentration of 0.03%-
0.1% as a preservative for resin emulsions and
inks. In the past, dimethoxane was used in cos-
metics as a preservative (IARC, 1977). A U.S.
patent was issued in 1962 for its use as a gaso-
line additive (Merck, 1983).

Environmental Occurrence and Human
Exposure

No information was found on the environmental
occurrence or fate of dimethoxane. Exposure to
dimethoxane was noted in hospitals and in man-
ufacturing plants (NIOSH, 1988).

Toxicity

Very little information on the toxicity of dimeth-
oxane was found in the literature. The reported
oral LD5g value for dimethoxane in rats is 1,930
mg/kg (NIOSH, 1980).

Allergic contact dermatitis was reported in a
textile worker who was occupationally exposed
to dimethoxane. Results of patch tests suggested
that sensitization was caused by acetaldehyde
and crotonaldehyde (two impurities reported to
be present in technical-grade dimethoxane)
(Shmunes and Kempton, 1980). Persons exposed
to dioxane at 50 ppm in the air for 6 hours
showed slight irritation of the conjunctiva, and
those exposed at more than 200 ppm developed
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irritation of the mucous membranes of the eyes,
nose, and throat. One case of allergic contact ec-
zema caused by dioxane was reported (Arbete
och Halsa, 1983).

Evidence for Carcinogenicity

Redistilled dimethoxane in drinking water (1%
prepared once per day) was carcinogenic for
male Wistar rats; it produced malignant hepato-
mas in 8/25 rats but none in the controls (Hoch-
Ligetietal., 1974; IARC, 1977). In this study, 25
male rats were given the chemical for 613 days;
14 controls received tap water. The experiment
was terminated 90 days after the last day of
dosing. This study was considered to be some-
what limited because of the small number of ani-
mals used in the study.

Dimethoxane (1% solution in either water or
acetone) applied dermally was not carcinogenic
to groups of 50 male and 50 female CD®-1 Swiss
Webster mice (Givaudan Corp., 1977). The dose
used was 0.1 ml/mouse applied twice per week
for 80 weeks to a shaven dorsal area of the skin
close to the base of the neck. In this study, the
chemical did not produce any change in survival
and body weight.

Metabolism

No information was found on the metabolism of
dimethoxane. In rats, 1,4-dioxane is metab-
olized to 2-hydroxyethoxyacetic acid and dioxa-
none (Braun and Young, 1977). Dioxanone can
be formed from 2-hydroxyethoxyacetic acid in an
acidic environment (Young et al., 1976). Diox-
ane can also enhance its own transformation as
shown by an increase in liver microsomal pro-
tein levels, including those of cytochrome b5,
cytochrome P450, and cytochrome ¢ reductase,
after intramuscular injection or oral administra-
tion to mice (Mungikar and Pawar, 1979).
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Genetic Toxicology

The only mutagenicity data available for di-
methoxane are those from NTP studies pre-
sented in this Report. Dimethoxane was muta-
genic in Salmonella typhimurium strain TA100
when exposure occurred in the presence of ex-
ogenous metabolic activation; it was not muta-
genic in strain TA100 without metabolic activa-
tion or in strains TA98, TA1535, or TA1537 with
or without activation (Mortelmans et al., 1986,
see Table 24). Dimethoxane induced sex-linked
recessive lethal mutations in Drosophila when
administered by abdominal injection to adult
Canton-S males (Woodruff et al., 1985; see Ta-
ble 27); no induction of reciprocal translocations
was observed (Woodruff et al., 1985; see Ta-
ble 28).

Study Rationale

Dimethoxane was nominated and selected for
study by the National Cancer Institute because
of a suggestion from the results of one experi-
ment (involving 14 control and 25 exposed male
rats) that this chemical may be considered to be
carcinogenic in drinking water (Hoch-Ligeti et
al., 1974). An additional reason for the nomina-
tion was the potential for widespread human ex-
posure resulting from its use as an antimicrobial
agent in many products such as textiles and
water-based paints and inks. Because of the
positive results of the one oral carcinogenicity
study, administration of dimethoxane by gavage
was recommended. Because dimethoxane un-
dergoes hydrolysis in an aqueous environment,
corn oil was selected as the vehicle. Supple-
mental single-administration and 7-week der-
mal studies were conducted to determine the ab-
sorption and toxicity of undiluted dimethoxane
{Appendix Q).
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II. MATERIALS AND METHODS

PROCUREMENT AND
CHARACTERIZATION OF
DIMETHOXANE

Commercial-grade (greater than 80% pure) di-
methoxane was obtained in one lot (lot no. 6270-
79) from Givaudan Corporation (Clifton, New
Jersey). Purity and identity analyses were con-
ducted at Midwest Research Institute (MRI)
(Kansas City, Missouri). MRI reports on the
analyses performed in support of the dimethox-
ane studies are on file at the National Institute
of Environmental Health Sciences.

The study chemical was identified as dimethox-
ane by infrared, ultraviolet/visible, and nueclear
magnetic resonance spectroscopy. The infrared
(Figure 1), nuclear magnetic resonance (Fig-
ure 2), and ultraviolet/visible spectra were con-
sistent with those expected for the structure of
dimethoxane. The infrared spectrum was con-
sistent with the literature spectrum (Sadtler,
1977).

The purity of dimethoxane was determined by
elemental analysis, Karl Fischer water analysis,
acid titration with sodium hydroxide (which is
indicative of both the hydrolysis of the acetate
group to acetic acid and the oxidation of alde-
hydes to acids), hydroxylamine titration, and
thin-layer and gas chromatography. Thin-layer
chromatographic analysis was performed on
silica gel plates with methylene chloride:metha-
nol (95:5) (solvent system 1) and with iso-octane:
ethyl acetate (30:70) (solvent system 2). Gas
chromatographic analysis was performed with
flame ionization detection and either a 1%
SP1000 column (system 1) or a 20% SP2100/
0.1% Carbowax 1500 column (system 2). Results
of elemental analysis for carbon were slightly

low (98.7% of theoretical value), and that for hy-

drogen was in agreement with the theoretical
value. Water content was 0.62%. Titration with
sodium hydroxide of acids produced after reflux-
ing with hydroxylamine hydrochloride indicated
a purity of 88.4%. Titration of the unreacted
study chemical with 0.1 N sodium hydroxide in-
dicated an acid content of 22.0 meg/mol. Thin-
layer chromatography indicated a major spot
with one minor impurity, three trace impurities,
and one slight trace impurity by solvent system

Dimethoxane, NTP TR 354

1 and a major spot and two minor and two slight
trace impurities by solvent system 2. Gas
chromatography by system 1 indicated that the
percent purity of dimethoxane (a total of two
major isomers) was approximately 84%, with
more than 30 minor impurities present. Gas
chromatography by system 2 gave similar re-
sults. The discrepancy between the titration
value and the gas chromatography results pro-
bably arises because some impurities have titra-
table carbonyl groups. A sample of the study
material was subjected to further analysis at
MRI. Gas chromatographic/mass spectrometric
analysis with a DB-5 fused silica capillary col-
umn identified four isomers of dimethoxane,
which accounted for approximately 80% of the
total peak area of the sample. The remaining
approximately 20% was impurities, which were
identified by their mass spectra. These impuri-
ties included acetaldehyde, acetic acid, 3-hy-
droxybutanol (aldol), vinyl acetate, 2-butenal
(crotonaldehyde), dimethylfuran, 7-hydroxy-2,4-
octadienol, and three isomers each of hydroxy-
hexenal, 2,4-dimethyl-1,3-dioxane, and 2,4-
dimethyl-6-hydroxy-1,3-dioxane. The concen-
tration of these impurities in the study material
was not determined. In addition, a sample of the
study material was returned to the manufac-
turer for analysis and found to contain approxi-
mately 80% dimethoxane. Impurities identified
by the manufacturer included acetaldehyde
(0.2%), vinyl acetate (1.4%), and crotonaldehyde
and its corresponding aldol (1.8%). Other im-
purities eluting before (referred to as “lights”)
and after (referred to as “heavies”) dimethoxane
accounted for 1.7% and 18.3%, respectively, of
the total amount of the commercial product.

Stability studies performed by gas chromatog-
raphy with the same column as that described
above for system 2 indicated that dimethoxane
was stable as a bulk chemical when kept for 2
weeks at temperatures up to 60° C. A darkening
of the sample at 60° C was observed, but decom-
position was not detected by the chromato-
graphic system. Stability of the bulk chemical
during the studies was monitored quarterly at
the study laboratory by comparing the analysis
of the bulk study material with that of a frozen
reference sample. Initially, gas chromatography
(system 1) and acid titration were used for the
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II. MATERIALS AND METHODS

bulk chemical reanalysis. The initial gas chro-
matographic method was later replaced by a gas
chromatographic method that used a DB-5 fused
silica capillary column. There were some in-
creases in the acid content of the study and refer-
ence samples during the course of the studies.
However, the gas chromatographic reanalysis
indicated no notable breakdown of the study ma-
terial during the studies. Therefore, it is con-
cluded that the dimethoxane study material re-
mained stable during the studies.

PREPARATION AND
CHARACTERIZATION OF DOSE
MIXTURES

Dimethoxane and corn oil were mixed (w/v) to
give the desired concentrations (Table 1). Each
lot of corn oil used in these studies was analyzed
for peroxide content before its first use and one
time per month while in use. The method used
was the official method of the American Oil
Chemists’ Society (Mehlenbacher et al., 1972).
The maximum allowable level of peroxide in
NTP studies is 3 meq/kg. The lots of corn oil

used for the dimethoxane study were determined
to contain less than 3 meq/kg peroxide. The sta-
bility of dimethoxane in corn cil (180 mg/ml) was
determined by gas chromatography with system
2 after extraction with methanol. The study
chemical in corn oil was found to be stable for up
to 14 days at room temperature in the dark and
for up to 3 hours when exposed to light and air.
Analysis of dose mixtures during the toxicity
studies was conducted by extraction with metha-
nol or by dilution with acetone and gas chroma-
tographic analysis, system 2. Dose mixtures
were analyzed two times during the 13-week
studies (Table 2).

During the 2-year studies, the dose preparations
were analyzed at approximately 8-week inter-
vals. For the dimethoxane studies, the mixtures
were formulated within £10% of the target con-
centrations 98% (56/57) of the time throughout
the studies (Table 3). Referee analyses were
periodically performed by the analytical chemis-
try laboratory. Generally good agreement was
found between laboratories (Table 4).

TABLE 1. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE GAVAGE STUDIES OF
DIMETHOXANE
Single-Administration Sixteen-Day Thirteen-Week Fifteen-Month Two-Year
Studies Studies Studies Studies Studies
Preparation
Weighed amount of Weighed amount of Appropriate weight  Appropriate quantities Same as 15-mo
chemical dissolved in chemical dissolved of chemical and corn of chemical and corn studies
appropriate quantity of in appropriate quan-  oil mixed in oil mixed by inversion
corn oil for stock solu- tity of corn oil. Serial graduated mixing in a stoppered mixing
tion. Diluted with corn dilution to volume cylinder. Serial column for the highest
oil for dose mixture with corn oil dilution to volume dose. Serial dilution
with corn oil to volume with corn oil
Maximum Storage Time
2wk 2wk 2wk 2wk 2wk

Storage Conditions
Room temperature in
foil-wrapped glass
hottles

Room temperature in
foil-wrapped glass
bottles

Room temperature in
amber glass bottles

Same as 13-wk
studies

Same as 13-wk
studies
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TABLE 2. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE THIRTEEN-WEEK GAVAGE STUDIES
OF DIMETHOXANE

Concentration of Dimethoxane in Corn_Qil (mg/ml) Determined as a

Date Mixed Target Determined (a) Percent of Target

08/12/81 6.25 6.82 109.1
12.5 12.93 103.4

25.0 25.69 102.9

50.0 49.53 99.1

100.0 99.48 99.5

10/03/81 6.25 6.70 107.2
12.5 13.00 104.0

25.0 26.45 105.8

50.0 49.92 99.8

100.0 93.44 934

(a) Results of duplicate analysis

TABLE 3. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE STUDIES OF
DIMETHOXANE

Concentration of Dimethoxane in Corn Oil
for Target Concentration (mg/ml) (a)

Date Mixed 12,5 25 50 100
08/16/82 -- - 48.8 97.4
08/23/82 12.2 24.1 48.3 -
10/05/82 12.8 24.2 48.2 97.0
12/07/82 13.0 26.1 51.9 99.5
01/17/83 12.8 25.4 50.5 102.3
03/23/83 13.6 25.7 47.2 (b)87.1
03/25/83 -- - - (¢)101.2
05/10/83 12.8 24.8 49.0 94.4
07/12/83 134 26.7 53.4 105.5
08/29/83 12.8 24.7 49.3 97.7
10/25/83 13.4 26.2 50.6 96.8
12/19/83 13.1 25.4 49.8 97.9
02/13/84 13.0 25.1 50.4 99.7
04/02/84 13.6 25.5 51.0 99.7
06/05/84 12.1 24.8 49.5 98.0
07/31/84 13.3 25.7 50.9 98.7

Mean (mg/ml) 13.0 25.3 49.9 98.0
Standard deviation 0.46 0.75 1.58 4.09
Coefficient of variation (percent) 3.5 3.0 3.2 4.2
Range (mg/ml) 12.1-13.6 24.1-26.7 47.2-53.4 87.1-105.5
Number of samples 14 14 15 14

(a) Results of duplicate analysis
(b) Out of specifications; not used in studies.
(c) Remix; not included in the mean.
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TABLE 4. RESULTS OF REFEREE ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE
STUDIES OF DIMETHOXANE

Target Concentration

Determined Concentration (mg/ml)
Study Referee

Date Mixed (mg/ml) Laboratory (a) Laboratory (b)
08/16/82 50 48.8 48.7
01/17/83 12,5 12.8 12.8
08/29/83 25 24.7 25.2
02/13/84 100 99.7 98.2
04/02/84 12.5 13.6 13.5

(a) Results of duplicate analysis
(b) Results of triplicate analysis

SINGLE-ADMINISTRATION STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Charles River Breeding
Laboratories and observed for 16 days before the
studies began. Groups of five rats and five mice
of each sex were administered a single dose of 0,
175, 350, 700, 1,400, or 2,800 mg/kg dimethox-
ane in corn oil by gavage. Rats and mice were
fasted overnight before they were dosed.

Immediately after dosing, all animals that re-
ceived 2,800 mg/kg dimethoxane and all vehicle
controls were placed in individual metabolism
cages for urine collection at 24 and 48 hours.
Urine was collected by cage for mice. Animals
were returned to their cages at the end of 48
hours. Animals were observed two times per day
for 14 days. Details of animal maintenance are
presented in Table 5. Supplemental dermal
studies are described in Appendix G.

Supplemental Studies

Twenty-eight male rats and 28 male mice were
administered 2,800 mg/kg dimethoxane in corn
oil by gavage. Rats and mice were fasted over-
night before they were dosed. Four animals
were killed 15 or 30 minutes or 1, 2, or 4 hours
after dosing. Blood was collected from the vena
cava of rats and the brachial plexus of mice.

Analytical Methods for Supplemental
Studies

Blood and urine from the studies were analyzed
for dimethoxane by gas chromatographic

21

analysis. Lysed blood or urine was forced
through a Cyg Sep-Pak column. The dimethox-
ane was extracted with an isopropanol:.chloro-
form (1:3) solvent. Gas chromatographic anal-
ysis was performed with flame ionization detec-
tion and a 20% SP2100/0.1% Carbowax 1500
column.

SIXTEEN-DAY STUDIES

Male and female F344/N rats and B6C3F; mice
were obtained from Harlan Industries and were
held for 12 days (rats) or 13 days (mice) before
the studies began. The rats were 6 weeks old
when placed on study, and the mice were 8
weeks old. Groups of five rats and five mice of
each sex were administered 0, 125, 250, 500,
1,000, or 2,000 mg/kg dimethoxane in corn oil by
gavage 5 days a week for 12 doses over 16 days.

Animals were housed five per cage. Water and
feed were available ad libitum. The rats and
mice were observed two times per day and were
weighed on days 1, 7, and 16. Details of animal
maintenance are presented in Table 5. A nec-
ropsy was performed on all animals. The
weights for whole body, liver, thymus, heart,
kidney, brain, and lungs were recorded at
necropsy. Tissues and groups examined micro-
scopically are given in Table 5.

THIRTEEN-WEEK STUDIES
Thirteen-week studies were conducted to evalu-
ate the cumulative toxic effects of repeated ad-

ministration of dimethoxane and to determine
the doses to be used in the 2-year studies.
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TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF DIMETHOXANE

Single-Administration Sixteen-Day Thirteen-Week Fifteen-Month Two-Year
Studies Studies Studies Studies Studies

EXPERIMENTAL DESIGN

Size of Study Groups

5malesand 5 females 5 malesand 5 females 10 malesand 10 females 10 males and 10 fe- 48 or 50 males and 50

of each species;
groups of 28 males of
each species for the
supplemental studies

Doses

0,175,350, 700,
1,400, or 2,800 mg/kg
dimethoxane in corn
oil by gavage; supple-
mental studies--
2,800 mg/kg; dose
vol--5 ml/kg

Date of First Dose
3/9/81

Date of Last Dose
N/A

Duration of Dosing
Single dose

Type and Frequency
Observed 2 X d

Necropsy, Histologic
Necropsy performed
onall animals alive
at the end of the
studies; histologic
exams not per-
formed. Vehicle
control and high
dose animals placed
in metabolism cages
immediately after
dosing; urine col-
lected individually
from rats and by
group from mice
over 24-h intervals
for 2d. Four animals
of each species from
the supplemental
groups killed with
carbon dioxide 15 or
30minorl,2,0or4h

Dimethoxane, NTP

of each species

0,125, 250, 500, 1,000,
or 2,000 mg/kg dimeth-
oxane in corn oil by
gavage; dose vol--5
ml/kg

Rats--5/18/81,;
mice--5/19/81

Rats--6/2/81;
mice--6/3/81

5 d/wk; 12 doses over
16d

of Observation
Observed 2 X d;
weighed initially and
1 X wk thereafter

of each species

0,31,62,125, 250, or 500

mg/kg dimethoxane in
corn oil by gavage; dose
vol--5 mlkg

Rats--male: 8/18/81;
female: 8/19/81;
mice--male: 8/20/81;
female: 8/21/81

Rats--male: 11/16/81;
female: 11/17/81;
mice--male: 11/18/81;
fernale: 11/19/81

5 d/wk for 13 wk

Observed 2 X d;
weighed initially and
1 X wk thereafter

Examinations, and Supplemental Analyses

Necropsy performed on
all animals; tissues ex-
amined histologically
for vehicle control and
1,000 and 2,000 mg/kg
rats and 1,000 mg/kg
mice. Stomach of all
rats and all mice ex-
cept the 125 mg/kg
group examined histo-
logically. Brain, heart,
kidneys, liver, lungs,
and thymus weighed
at necropsy

TR 354

Necropsy performed on
all animals; tissues

examined histologically

for vehicle control and
high dose groups, 1 fe-
male rat from the 62

mg/kg group, and 1 male

and 2 female rats from
the 31 mg/kg groups.

Stomach and mammary

gland of all dosed rats

and stomach of all dosed

mice except from the

31 mg/kg group ex-
amined histologically.
Weights of brain, heart,
liver, lungs, right kid-
ney, right testis, and
thymus recorded at
necropsy
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males of each species

Rats--male: 0,62.5, or
125 mg/kg dimethoxane
in corn oil by gavage;
female: 0,125, or 250
mg/kg; mice--0, 250,

or 500 mg/kg; dose
vol--5 ml/kg

Rats--8/30/82;
mice--8/23/82

Rats--12/6/83;
mice--11/22/83

5 d/wk for 66 wk (rats)
or 65 wk (mice)

Observed 2 X d;
weighed initially,

1 X wk for 12 wk, and
then1l X mo

Necropsy performed on
all animals; the follow-
ing tissues examined
histologically for vehi-
cle control and high
dose groups: adrenal
glands, brain, colon,
esophagus, eyes (if
grossly abnormal), fe-
mur or sternebrae or
vertebrae including mar-
row, gallbladder (mice),
gross lesions and tis-
sue masses with re-
gional lymph nodes, har-
derian gland (mice),
heart, kidneys, liver,
lungs and mainstem
bronchi, mammary
gland, mandibular or
mesenteric lymph

females of each species

Same as 15-mo studies

Same as 15-mo studies

Rats--8/17/84;
mice--8/10/84

5 d/wk for 103 wk

Same as 15-mo studies

Necropsy performed on
all animals; histologic
exams performed on all
rats, all animals dying
before mo 22, and all ve-
hicle control and high
dose animals killed at
the end of the studies;
tissues examined are the
same as in the 15-mo
studies. Forestomach
examined for low dose
mice; harderian gland
examined for low dose
mice if grossly abnormal



TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF DIMETHOXANE (Continued)

Single-Administration

Studies

Sixteen-Day
Studies

Thirteen-Week
Studies

Fifteen-Month
Studies

Two-Year
Studies

Necropsy, Histologic Examinations, and Supplemental Analyses (Continued)

after dosing; blood
collected from the
brachial plexus.
Urine and blood ana-
lyzed for dimethoxane

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species
F344/N rats;
B6C3F; mice

Animal Source
(Charles River Breed-
ing Laboratories
(Portage, M)

Study Laboratory
Battelle Columbus
Laboratories

F344/N rats;
B6C3F, mice

Harlan Industries
(Indianapolis, IN)

Battelle Columbus
Laboratories

Method of Animal Identification

Toe clip

Toe clip

Time Held Before Study

16d

Rats--12 d; mice--13d

Age When Placed on Study.

Rats--7 wk;
mice--8 wk

Age When Killed
Rats--9 wk;
mice--10 wk

Necropsy Dates
3/24/81-3/25/81

Rats--6 wk;
mice--8 wk

Rats--8-9 wk;
mice--10-11 wk

Rats--6/3/81;
mice--6/4/81

F344/N rats;
B6C3F; mice

Charles River
Breeding Laboratories
(Kingston, NY)

Battelle Columbus
Laboratories

Toe clip

Rats--20-21 d;
mice--22-23 d

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

Rats--21 wk;
mice--22 wk

Rats--male: 11/17/81;
rats--female: 11/18/81;
mice--male: 11/19/81;
mice--female: 11/20/81
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nodes, nose, pancreas,
parathyroid glands,

pituitary gland, pros-
tate/testes or ovaries/

uterus, salivary glands,

skin, small intestine,
spleen, trachea, stom-
ach, thymus, thyroid

gland, and urinary blad-

der. Tissues examined
include forestomach
for low dose rats and

harderian gland for low

dose mice. Weights of
brain, heart, liver, and
right kidney recorded
at necropsy. Hemato-
logic and serum
chemical analyses
performed on all
animals

F344/N rats;

B6C3F | mice

Charles River
Breeding Laboratories
(Kingston, NY)

Battelle Columbus
Laboratories

Toe mark

20d

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

Rats--72-73 wk;
mice--73-74 wk

Rats--12/7/83;
mice--11/23/83

F344/N rats;
B6C3F mice

Charles River
Breeding Laboratories
(Kingston, NY)

Battelle Columbus
Laboratories

Toe mark

20d

Same as 15-mo studies

Rats--112-113 wk;
mice--113-114 wk

Rats--8/28/84-8/30/84;
mice--8/22/84-8/24/84
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TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE GAVAGE STUDIES
OF DIMETHOXANE (Continued)

Single-Administration

Studies

Sixteen-Day
Studies

Thirteen-Week
Studies

Fifteen-Month
Studies

Two-Year
Studies

ANIMALS AND ANIMAL MAINTENANCE (Continued)

Method of Animal Distribution

Animals distributed

to weight classes and
then assigned to cages
by one random number
table and to groups

by another table of
random numbers

Feed

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

Bedding
Absorb-Dri (Absorb
Dri, Inc., Garfield,
Nd)

Water

Automatic watering
system (Edstrom In-
dustries, Waterford,
WD); available ad
libitum

Cages
Polycarbonate (Lab
Products, Inc.,
Garfield or Rochelle
Park, NJ)

Cage Filters

Spun bonded poly-
ester, Du Pont 2024®
(Snow Filtration,
Cincinnati, OH)

Animals per Cage
5; supplemental
studies--4

Same as single-
administration studies

Same as single-
administration studies

Absorb-Dri hardwood
chips (Absorb-Dri,
Inc., Garfield, NJ)

Same as single-
administration studies

Same as single-
administration studies

Same as single-
administration studies

5

Same as single-
administration studies

Same as single-
administration studies

Same as 16-d studies

Same as single-
administration studies

Same as single-
administration studies

Same as single-
administration studies

Other Chemicals on Study in the Same Room

None

None

Animal Room Environment

Temp--21°-25°C;
hum--40%-60%;

Target temp--22°-24°C;

target hum--40%-60%;

None

Temp--21°-23°C;
hum--40%-60%;

Same as single-
administration studies

Same as single-
administration studies

Same as 16-d studies

Same as single-
administration studies

Same as single-
administration studies

Same as single-
administration studies

None

Temp--16°-26°C;
hum--24%-80%;

Same as single-
administration studies

Same as single-
administration studies

Same as 16-d studies

Same as single-
administration studies

Same as single-
administration studies

Same as single-
administration studies

None

Temp--16°-28°C;
hum--24%-80%;

fluorescent light fluorescent light fluorescent light fluorescent light fluorescent light
12 h/d; 15 room air 12 h/d; 15 room air 12 h/d; 15 room air 12 h/d; 15 room air 12 h/d; 15 room air
changes/h changes/h changes/h changes/h changes/h
Dimethoxane, NTP TR 354 24



II. MATERIALS AND METHODS

Four-week-old male and female F344/N rats and
5- to 6-week-old male and female B6C3F| mice
were obtained from Charles River Breeding Lab-
oratories, observed for 20 or 21 days for rats and
22 or 23 days for mice, distributed to weight
classes, and assigned to groups according to a ta-
ble of random numbers. Rats were 7 weeks old
when placed on study, and mice were 8-9 weeks
old. Groups of 10 rats and 10 mice of each sex
were administered 0, 31, 62, 125, 250, or 500 mg/
kg dimethoxane in corn oil by gavage, 5 days per
week for 13 weeks.

Rats and mice were housed five per cage. Feed
and water were available ad libitum. Further
experimental details are summarized in Table 5.
Animals were observed two times per day; mori-
bund animals were killed. Individual animal
weights were recorded one time per week.

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

FIFTEEN-MONTH AND TWO-YEAR
STUDIES

Study Design

Groups of 60 male rats were administered 0,
62.5, or 125 mg/kg dimethoxane in corn oil by
gavage, and groups of 60 female rats were ad-
ministered 0, 125, or 250 mg/kg. Groups of 58 or
60 mice of each sex were administered 0, 250,
and 500 mg/kg dimethoxane in corn oil by ga-
vage. Animals received dimethoxane 5 days per
week for 15 months or 103 weeks.

At month 15, blood was collected from the vena
cava in groups of 10 rats, and blood was collected
in groups of 10 mice by cardiac puncture for
analyses. Hematologic analyses, including
erythrocyte count, leukocyte count, and platelet
count, were conducted with an Ortho ELT-8
Laser Hematology Counter. Hematocrit was re-
ported as a percentage of whole blood volume.
Hemoglobin was determined spectrophotomet-
rically. Mean corpuscular volume, mean cor-
puscular hemeoglobin, and mean corpuscular
hemoglobin concentration were calculated.

25

Leukocyte differentials were determined manu-
ally from blood smears. Analyses of serum for
glutamic-oxaloacetic transaminase, glutamic-
pyruvic transaminase, urea nitrogen, alkaline
phosphatase, sorbitol dehydrogenase, total pro-
tein, albumin, albumin to globulin ratio, crea-
tinine, bilirubin, and cholinesterase were per-
formed with a Gemsaec IV Centrifugal Ana-
lyzer. A necropsy was performed, and the liver,
brain, heart, and right kidney were weighed.
Histopathologic examinations were performed
on tissues of mice that received 0 or 500 mg/kg
dimethoxane and on tissues of female rats that
received 0 or 250 mg/kg dimethoxane and male
rats that received 0 or 125 mg/kg. Tissues ex-
amined are listed in Table 5. The harderian
gland was examined in mice that received 250
mg/kg dimethoxane, and the forestomach was
examined in female rats that received 125 mg/kg
dimethoxane and male rats that received 62.5
mg/kg.

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. Breeding stock for the founda-
tion colonies at the production facility originated
at the National Institutes of Health Repository.
Animals shipped for study were progeny of de-
fined microflora-associated parents that were
transferred from isolators to barrier-maintained
rooms. Rats were shipped to the study labora-
tory at 4-5 weeks of age and mice at 5-6 weeks of
age. The animals were quarantined at the study
laboratory for 3 weeks. Thereafter, a complete
necropsy was performed on five animals of each
sex and species to assess their health status.
The rats were placed on study at 7-8 weeks of
age and mice at 8-9 weeks of age. The health of
the animals was monitored during the course of
the studies according to the protocols of the NTP
Sentinel Animal Program (Appendix E).

Animal Maintenance
Rats and mice were housed five per cage. Cages
and racks were rotated. Feed and water were

available ad libitum. Further experimental de-
tails are summarized in Table 5.

Dimethoxane, NTP TR 354



II. MATERIALS AND METHODS

Clinical Examinations and Pathology

All animals were observed two times per day,
and clinical signs were recorded once per week
for the first 13 weeks and at least once per
month thereafter. Body weights were recorded
once per week for the first 13 weeks of the study
and once per month thereafter. Mean body
weights were calculated for each group. Ani-
mals found moribund and those surviving to the
end of the studies were humanely killed. A nec-
ropsy was performed on all animals including
those found dead unless they were missexed.
Some tissues were autolyzed, cannibalized, or
missing, and thus, the number of animals from
which particular organs or tissues were ex-
amined microscopically varies and is not neces-
sarily equal to the number of animals that were
placed on study.

During necropsy, all organs and tissues were ex-
amined for grossly visible lesions. Tissues were
preserved in 10% neutral buffered formalin, em-
bedded in paraffin, sectioned, and stained with
hematoxylin and eosin. Histopathologic exam-
ination of tissues was performed according to the
“inverse pyramid” design (McConnell, 1983a,b).
That is, complete histopathologic examinations
(Table 5) were performed on all high dose and
vehicle control animals and on lower dose ani-
mals dying through month 21 of the study. In
addition, histopathologic examinations were
performed on all grossly visible lesions in all
dose groups. Potential target organs for chemi-
cally related neoplastic and nonneoplastic ef-
fects were identified from the short-term studies
or the literature and were determined by exami-
nation of the pathology data; these target or-
gans/tissues in the lower dose groups were ex-
amined histopathologically. If mortality in the
highest dose group exceeded that in the vehicle
control group by 15%, complete histopathologic
examinations were performed on all animals in
the second highest dose group in addition to
those in the high dose group.

When the pathology evaluation was completed,
the slides, paraffin blocks, and residual wet tis-
sues were sent to the NTP Archives for inven-
tory, slide/block match, and wet tissue audit.
The slides, individual animal data records, and
pathology tables were sent to an independent
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quality assessment laboratory. The individual
animal records and tables were compared for ac-
curacy, slides and tissue counts were verified,
and histotechnique was evaluated. All tumor di-
agnoses, all target tissues, and all tissues from a
randomly selected 10% of the animals were eval-
uated by a quality assessment pathologist. The
quality assessment report and slides were sub-
mitted to the Pathology Working Group (PWG)
Chairperson, who reviewed all target tissues
and those about which there was a disagreement
between the laboratory and quality assessment
pathologists.

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

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

Statistical Methods

Data Recording: Data on this experiment were
recorded in the Toxicology Data Management
System. The data elements include descriptive
information on the chemicals, animals, experi-
mental design, survival, body weight, and indi-
vidual pathology results, as recommended by the
International Union Against Cancer (Beren-
blum, 1969)

Survival Analyses: The probability of survival
was estimated by the product-limit procedure of
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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 to
be missing or dead from other than natural
causes; animals dying from natural causes were
not censored. Statistical analyses for a possible
dose-related effect on survival used the method
of Cox (1972) for testing two groups for equality
and Tarone’s (1975) life table test for a dose-
related trend. When significant survival differ-
ences were detected, additional analyses using
these procedures were carried out to determine
the time point at which significant differences in
the survival curves were first detected. All re-
ported P values for the survival analysis are
two-sided.

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

Analysis of Tumor Incidence: Three statistical
methods are used to analyze tumor incidence
data: life table tests, logistic regression, and
Fisher exact/Cochran-Armitage trend analyses.
Tests of significance include pairwise compari-
sons of high dose and low dose groups with vehi-
cle controls and tests for overall dose-response
trends. For studies in which administration of
the study compound 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 inter-
pretation of the data will depend on the extent to
which the tumor under consideration is regarded
as being the cause of death. Continuity-cor-
rected tests are used in the analysis of tumor in-
cidence, and reported P values are one-sided.
The procedures described below also were used
to evaluate selected nonneoplastic lesions.
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Life Table Analyses--This method of analysis as-
sumes that all tumors of a given type observed in
animals dying before the end of the study were
“fatal”; i.e., they either directly or indirectly
caused the death of the animal. According to
this approach, the 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 de-
nominators 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 (1959) to obtain an
overall P value. This method of adjusting for in-
tercurrent mortality is the life table method of
Cox (1972) and of Tarone (1975). The underly-
ing variable considered by this analysis is time
to death due to tumor. If the tumor is rapidly
lethal, then time to death due to tumor closely
approximates time to tumor onset. In this case,
the life table test also provides a comparison of
the time-specific tumor incidences.

Logistic Regression Analyses--This method of
analysis assumes that all tumors of a given type
were “incidental”; i.e., they did not alter the risk
of death and were discovered merely as the re-
sult of death from an unrelated cause. Accord-
ing to this approach, tumor prevalence was
modeled as a logistic function of dose and time.
Both linear and quadratic terms in time were in-
corporated initially, and the quadratic term was
eliminated if it did not significantly enhance the
fit of the model. The dosed and vehicle control
groups were compared on the basis of the likeli-
hood score test for the regression coefficient of
dose. This method of adjusting for intercurrent
mortality is the prevalence analysis of Dinse and
Lagakos (1983), further described and illus-
trated by Dinse and Haseman (1986). If the tu-
mor type is nonlethal, this comparison of the
time-specific tumor prevalence also provides a
comparison of the time-specific tumor incidences
(McKnight and Crowley, 1984).

Fisher Exact/Cochran-Armitage Trend Analy-
ses--In addition to survival-adjusted methods,
the results of the Fisher exact test for pairwise
comparisons and the Cochran-Armitage linear
trend test (Armitage, 1971; Gart et al., 1979) are
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given in the appendixes containing the analyses
of tumor incidence. These two tests are based on
the overall proportion of tumor-bearing animals
and do not adjust for survival differences.

Analysis of Continuous Variables: The statis-
tical analysis of organ weight to body weight ra-
tios for the 13-week studies was carried out by
using Dunnett’s test (Dunnett, 1955) or Stu-
dent’s t-test if only two groups were compared.
The analysis of organ weight to body weight
ratios and hematologic data for the 15-month
studies was conducted by using the individual
animal data and the nonparametric multiple
comparison methods of Dunn (1964) and Shirley
(1977). dJonckheere’s test (Jonckheere, 1954)
was used to evaluate the significance of dose-
response trends.

Historical Control Data: Although the concur-
rent control group is always the first and most
appropriate control group used for evaluation,
there are certain instances in which historical
control data can be helpful in the overall assess-
ment of tumor incidence. Consequently, control
tumor incidences from the NTP historical con-
trol data base (Haseman et al., 1984, 1985) are
included for those tumors appearing to show
compound-related effects.

GENETIC TOXICOLOGY

Salmonella Protocol: Testing was performed as
described by Ames et al. (1975) with modifica-
tions listed below and described in greater detail
by Haworth et al. (1983) and Mortelmans et al.
(1986). Chemicals were sent to the laboratories
as coded aliquots from Radian Corporation (Aus-
tin, Texas). The study chemical was incubated
with the Salmonella typhimurium tester strains
(TA98, TA100, TA1535, and TA1537) either in
buffer or S9 mix (metabolic activation enzymes
and cofactors from Aroclor 1254-induced male
Sprague Dawley rat or Syrian hamster liver) for
20 minutes at 37° C before the addition of soft
agar supplemented with L-histidine and D-biotin
and subsequent plating on minimal glucose agar
plates. Incubation was continued for an addi-
tional 48 hours.

Chemicals were tested in four strains. Each test
consisted of triplicate plates of concurrent posi-
tive and negative controls and of at least five
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doses of the study chemical. The high dose was
limited by toxicity or solubility but did not ex-
ceed 10 mg/plate. All positive assays were re-
peated under the conditions that elicited the
positive response.

A positive response was defined as a reproduci-
ble, dose-related increase in histidine-indepen-
dent (revertant) colonies in any one strain/ac-
tivation combination. An equivocal response
was defined as an increase in revertants which
was not dose related, not reproducible, or of in-
sufficient magnitude to support a determination
of mutagenicity. A response was considered
negative when no increase in revertant colonies
was observed after chemical treatment.

Chinese Hamster Quary Cytogenetics Assay:
Testing was performed as reported by Galloway
et al. (1985, 1987) and is described briefly below.
Chemicals were sent to the laboratories as coded
aliquots from Radian Corporation (Austin, Tex-
as). Chemicals were tested in cultured Chinese
hamster ovary (CHO) cells for induction of sister
chromatid exchanges (SCEs) and chromosomal
aberrations both in the presence and absence of
Aroclor 1254-induced male Sprague Dawley rat
liver S9 and cofactor mix. Cultures were han-
dled under gold lights to prevent photolysis of
bromodeoxyuridine (BrdU)-substituted DNA.
Each test consisted of concurrent solvent and
positive controls and of at least three doses of the
study chemical; the high dose was limited by
toxicity or solubility but did not exceed 0.5
mg/ml].

In the SCE test without S9, CHO cells were in-
cubated for 26 hours with the study chemical in
McCoy’s 5A medium supplemented with 10% fe-
tal bovine serum, L-glutamine (2 mM), and anti-
biotics. BrdU was added 2 hours after culture
initiation. After 26 hours, the medium contain-
ing the study chemical was removed and re-
placed with fresh medium plus BrdU and colce-
mid, and incubation was continued for 2 more
hours. Cells were then harvested by mitotic
shake-off, fixed, and stained with Hoechst 33258
and Giemsa. In the SCE test with S9, cells were
incubated with the chemical, serum-free medi-
um, and S9 for 2 hours. The medium was then
removed and replaced with medium containing
BrdU and no study chemical; incubation pro-
ceeded for an additional 26 hours, with colcemid
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present for the final 2 hours. Harvesting and
staining were the same as for cells treated with-
out S9.

In the chromosomal aberration test without S9,
cells were incubated in McCoy’s 5A medium
with the study chemical for 8 hours; colcemid
was added, and incubation was continued for 2
hours. The cells were then harvested by mitotic
shake-off, fixed, and stained with Giemsa. For
the chromosomal aberration test with S9, cells
were treated with the study chemical and S9 for
2 hours, after which the treatment medium was
removed and the cells were incubated for 10
hours in fresh medium, with colcemid present
for the final 2 hours. Cells were harvested in the
same manner as for the treatment without S9.

For the SCE test, if significant chemical-induced
cell cycle delay was seen, incubation time was
lengthened to ensure a sufficient number of
scorable cells. The harvest time for the chromo-
somal aberration test was based on the cell cycle
information obtained in the SCE test; if cell
cycle delay was anticipated, the incubation peri-
od was extended approximately 5 hours.

Cells were selected for scoring on the basis of
good morphology and completeness of karyotype
(21 £ 2 chromosomes). All slides were scored
blind, and those from a single test were read by
the same person. For the SCE test, 50 second-
division metaphase cells were usually scored for
frequency of SCEs per cell from each dose; 100
{more recently, 200) first-division metaphase
cells were scored at each dose for the chromoso-
mal aberration test. Classes of aberrations in-
cluded simple (breaks and terminal deletions),
complex (rearrangements and translocations),
and other (pulverized cells, despiralized
chromosomes, and cells containing 10 or more
aberrations).

Statistical analyses were conducted on both the
slopes of the dose-response curves and the indi-
vidual dose points. An SCE frequency 20%
above the concurrent solvent control value was
chosen as a statistically conservative positive re-
sponse. The probability of this level of difference
occurring by chance at one dose point is less than
0.01; the probability for such a chance occur-
rence at two dose points is less than 0.001.
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Chromosomal aberration data are presented as
percentage of cells with aberrations. As with
SCE, both the dose-response curve and individ-
ual dose points were statistically analyzed. A
statistically significant (P <0.003) trend test or
a significantly increased dose point (P <0.05)
was sufficient to indicate a chemical effect.

Drosophila Melanogaster Protocol: The assays
for gene mutation and chromosomal transloca-
tion induction were performed as described in
Woodruff et al. (1985). Study chemicals were
supplied as coded aliquots from Radian Corpora-
tion (Austin, Texas). Initially, study chemicals
were assayed in the sex-linked recessive lethal
(SLRL) test by feeding for 3 days to adult Can-
ton-S wild-type males that were no more than 24
hours old at the beginning of treatment. If no re-
sponse was obtained, the chemical was retested
by injection into adult males. If either route of
administration produced a positive result, the
chemical was assayed for induction of reciprocal
translocations (RTs) under the same method of
exposure. If, because of the physical nature of
the chemical, feeding experiments were not pos-
sible, injection was selected as the method of
study chemical administration, and a positive
result was followed by an RT test.

To administer a chemical by injection, a glass
Pasteur pipette is drawn out in a flame to a
microfine filament and the tip is broken off to al-
low delivery of the test solution. Injection is
either done manually by attaching a rubber bulb
to the other end of the pipette and forcing
through sufficient solution to slightly distend
the abdomen of the fly (0.2-0.3 ul) or by attach-
ing the pipette to a microinjector that auto-
matically delivers a calibrated volume. Flies are
anesthetized with ether and immobilized on a
strip of double-stick tape; injection into the
thorax under the wing is performed with the aid
of a dissecting microscope.

Toxicity tests attempted to set concentrations of
study chemical at a level that would produce
30% mortality after 72 hours of feeding or 24
hours after injection, while keeping induced
sterility at an acceptable level. For the SLRL
test, exposure by feeding was done by allowing
Canton-S males (10-20 flies per vial) to feed for
72 hours on a solution of the study chemical in
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5% sucrose. In the injection experiments, 24- to
72-hour-old Canton-S males were given a solu-
tion of the chemical dissolved in 0.7% saline or
peanut oil and allowed 24 hours to recover. Ex-
posed males were mated to three Basc females
for 3 days and given fresh females at 2-day inter-
vals to produce three matings of 3, 2, and 2 days;
sample sperm from successive matings were
treated as successively earlier postmeiotic
stages. Fy heterozygous females were allowed to
mate with their siblings and then were placed in
individual vials. F; daughters from the same
parental male were kept together to identify
clusters. (A cluster occurs when a number of
mutants from a given male result from a single
spontaneous premeiotic mutation event and is
identified when the number of mutants from
that male exceeds the number predicted by a
Poisson distribution.) If a cluster was identified,
all data from the male in question were dis-
carded. After 17 days, presumptive lethal muta-
tions were identified as vials containing no wild-
type males; these were retested. At least two ex-
periments were performed for each study chemi-
cal, resulting in the testing of some 5,000 treated
and 5,000 control chromosomes. The only excep-
tions occurred when the results of the first ex-
periment were clearly positive (induced fre-
quency of recessive lethal mutations equal to or
greater than 1%); then, the second trial was not
run.

Recessive lethal data were analyzed by the
normal approximation to the binomial test
(Margolin et al., 1983). A test result was con-
sidered to be positive if the P value was less than
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0.01 and the mutation frequency in the tested
group was greater than 0.10% or if the P value
was less than 0.05 and the frequency in the
treatment group was greater than 0.15%. A test
was considered to be inconclusive if (a) the P val-
ue was between 0.05 and 0.01 but the frequency
in the treatment group was between 0.10% and
0.15% or (b) the P value was between 0.10 and
0.05 but the frequency in the treatment group
was greater than 0.10%. A result was con-
sidered to be negative if the P value was greater
than 0.10 or if the frequency in the treatment
group was less than 0.10%.

For the RT test, the exposure regimen was the
same as that for the SLRL test except that small
mass matings were used (10 males and 20 fe-
males). Exposed males were mated to bw;st or
bw;e females for 3 days and discarded. The fe-
males were transferred to fresh medium every 3-
4 days for a period of about 3 weeks to produce a
total of six broods. The results of the SLRL test
were used to narrow the germ-cell stage most
likely to be affected by the chemical; for ex-
ample, if earlier germ-cell stages seemed to ex-
hibit increased sensitivity, mating of the males
was continued and translocation tests were
carried out from the offspring derived from these
earlier germ cell stages. F|; males were mated
individually to bw;st females and the progeny
were examined for missing classes, which indi-
cate the occurrence of a translocation in the pa-
rental male. Suspected RTs were retested. The
translocation data were analyzed according to
the conditional binomial test (Kastenbaum and
Bowman, 1970).
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III. RESULTS: RATS

SINGLE-ADMINISTRATION STUDIES

All male and 4/5 female rats that received 2,800
mg/kg dimethoxane died before the end of the
studies. No detectable amount of dimethoxane
was found in the urine of rats 24 or 48 hours
after they received 2,800 mg/kg dimethoxane.
In the supplemental study, no detectable
amount of dimethoxane was found in the blood of
male rats 15 or 30 minutes or 1, 2, or 4 hours
after they received 2,800 mg/kg dimethoxane.
Dimethoxane was not detected in blood or urine.
This finding does not mean that the compound
was not absorbed, since both blood and urine
were analyzed for the parent compound only.
Dimethoxane is known to undergo hydrolysis in
an aqueous medium, so it is not surprising that
none was found in either blood or urine.

SIXTEEN-DAY STUDIES

All rats that received 2,000 mg/kg dimethoxane
died within 1 week (Table 6). Compound-related

clinical signs were not seen in the survivors.
The final mean body weight of male rats that re-
ceived 1,000 mg/kg was 5% lower than that of
vehicle controls; the final mean body weights of
dosed and vehicle control female rats were simi-
lar. The relative liver weights for rats that re-
ceived 1,000 mg/kg were significantly greater
than those for vehicle controls (Table 7). The
relative thymus, lung, kidney, and heart
weights for dosed and vehicle control rats were
not significantly different. Hemorrhage and ne-
crosis of the stomach were seen in rats that died
before the end of the studies. Moderate-to-severe
inflammation, hyperplasia, and/or hyperkerato-
sis of the forestomach were observed in 1/5 fe-
males receiving 125 mg/kg, 2/5 males and 3/5 fe-
males receiving 250 mg/kg, and all males and
females receiving 500 or 1,000 mg/kg; ulceration
was observed in 1/56 males receiving 250 mg/kg,
1/5 males and 1/5 females receiving 500 mg/kg,
and 1/5 males and 3/5 females receiving 1,000
mg'kg.

TABLE 6. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE SIXTEEN-DAY GAVAGE
STUDIES OF DIMETHOXANE

Mean Body Weights (grams)

Final Weight Relative

Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 120 185 +865
125 5/5 120 194 +74 104.9
250 5/5 118 179 +61 96.8
500 5/5 124 188 +64 101.6
1,000 5/5 120 175 +55 94.6
2,000 (d)0/5 122 (e) (e) (e)
FEMALE
0 5/5 105 136 +31
125 5/5 160 137 +37 100.7
250 5/5 99 135 +36 99.3
500 5/5 101 135 +34 99.3
1,000 5/5 101 133 +32 97.8
2,000 (H 0/5 99 (e) (e) (e}

(a) Number surviving/number initially in group

(b) Initial mean group body weight

(c) Mean body weight change of the group

(d) Day of death: 2,2,2,2.3

(e) No data are reported due to 100% mortality in this group.
(f) Day of death: 2,2,2,2,7
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TABLE 7. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR RATS IN THE SIXTEEN-DAY GAVAGE
STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 125 mg/kg 250 mg/kg 500 mg/kg 1,000 mg/kg
MALE
Body weight (grams) 185 194 175 188 175
Liver 57.4 £2.37 62.7 £ 222 56.3 £ 2.02 56.2 £ 1.55 **69.3 + 1.16
Thymus 2.1 £0.08 22 +£0.10 2.1 +£0.25 2.1 £0.06 2.1 £0.15
Brain 9.5 +0.23 9.4 £ 0.11 10.1 £ 0.66 9.7+0.13 9.9 £ 0.33
Lungs 7.9 £ 0.51 8.6 £ 1.09 7.3 +0.30 7.3 +0.12 7.6 £0.29
Kidney 5.6 £ 0.12 56 + (.11 5.7+ 0.11 6.0 £ 0.42 5.6 £ 0.12
Heart 4.0 £ 0.12 40 1+ 0.12 4.2 10.16 4.0 £0.09 4.1+ 0.12
FEMALE
Body weight (grams) 136 137 135 135 133
Liver 50.3 £ 1.67 52.0 + 1.14 51.3+1.39 524 +234 **59.8 + 1.00
Thymus 2.5 £0.17 2.5 026 2.5 +0.09 2.3 £0.08 2.1 £0.15
Brain 125 £ 0.24 125 £ 0.25 126 £ 0.34 14.7 £ 2.38 12.3 £ 0.09
Lungs 9.7 £ 0.40 8.7 £0.23 8.1 £0.29 13.2 £ 6.95 9.0 £ 1.06
Kidney 6.0 £ 0.20 58 £ 0.16 5.8 £0.03 6.2 £ 0.46 6.0 £0.14
Heart 44 £ 0.10 43 +0.10 43 £0.12 5.8 +1.67 42 £ 0.10

(a) Mean % standard error in milligrams of organ per gram of body weight, for groups of five animals; P values vs. the vehicle

controls by Dunnett’s test (Dunnett, 1955).
**pP<0.01

THIRTEEN-WEEK STUDIES

No compound-related deaths occurred (doses up
to 500 mg/kg dimethoxane in corn oil by gavage)
(Table 8). The final mean body weight of rats
that received 500 mg/kg was 17% lower than
that of vehicle controls for males and 5% lower
for females. The relative kidney, brain, and
lung weights for male rats at 500 mg/kg were
slightly greater than those for vehicle controls
(Table 9). Compound-related lesions were
restricted to the forestomach and consisted of
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minimal-to-severe acanthosis and hyperkerato-
sis of the stratified squamous epithelium, ulcer-
ation, and inflammation (Table 10). The
incidence and severity of the acanthosis and hy-
perkeratosis decreased with decreasing dose.
Ulceration and inflammation occurred only at
doses of 250 and 500 mg/kg. No forestomach le-
sions were seen in the 31 mg/kg group of males
or in the 31, 62, or 125 mg/kg groups of females.
Minimal lesions were seen in a few 62 mg/kg
males.
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TABLE 8. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHOXANE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls
(mg/kg) (percent)
MALE
0 8/10 140 £ 2 369+ 9 +229+ 7
31 9/10 140 + 2 350 £ 11 +210 £ 10 95
62 10/10 1431 357 6 +214 % 7 97
125 10/10 140t 2 352+ 7 +212+ 7 95
250 10/10 140 £ 2 346 £ 6 +206 5 94
500 9/10 139 + 2 306 £ 10 +167% 9 83
FEMALE
0 10/10 114 £ 2 200+ 4 +8 t 3
31 8/10 114 + 2 195+ 3 +82% 3 98
62 9/10 1132 203 4 +91%+ 3 102
125 10/10 114+ 1 206+ 5 +92% 4 103
250 10/10 114 £ 2 200+ 2 +86t 2 100
500 9/10 111 2 189 £ 4 +77% 3 95

(a) Number surviving/mumber initially in group; all deaths attributed to gavage error,

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

(c) Mean body weight change of the survivors * standard error of the mean
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TABLE 9. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR RATS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 31 mg/kg 62 mg/kg 125 mg/kg 250 mg/kg 500 mg/kg
MALE
Number weighed (b) 8 9 10 9 10 9
Body weight (grams) 364 346 354 349 346 307
Liver 44.0 £ 2,07 433 1.14 43.0 £ 1.08 428 £ 0.89 (1449 £ 1.44 44.8 + 1.33
Thymus 0.9 +0.06 0.9 £ 0.04 0.9 £0.07 091003 (©1.0*0.05 0.9 £ 0.07
Kidney 3.4 £0.13 3.7+0.10 3.6 £0.09 3.7 £0.08 3.7 £ 0.06 **39 +0.10
Heart 29 10.15 2.9 £0.08 3.0 £0.07 3.0 £ 0.07 3.1 £0.09 3.1+0.10
Brain 53 +0.11 5.5 £ 0.07 5.5+ 0.07 55 %010 5.6 £ 0.06 **6.3 + 0.19
Lungs 4.3 2031 *5.8 +0.38 50025 5.0 £0.28 52 %0.29 *5.6 £ 0.31
Right testis 4.2 +0.11 4.4 *0.06 4.1 £ 0.09 4.2 £0.07 4.4 1 0.09 45+ 0.12
FEMALE
Number weighed (b) 10 8 9 10 10 9
Body weight (grams) 198 193 202 206 200 191
Liver 34.6 £ 0.84 354 t 0.37 37.0 £ 0.93 35.1 +1.19 36.0 £ 0.66 375 *1.02
Thymus 1.3 £ 0.05 1.2 £0.06 1.4 +£0.09 1.3 £0.04 1.4 +0.04 1.2 £ 0.05
Kidney 3.510.10 3.6 £ 0.07 3.6 £0.08 3.5+ 0.06 3.6 £0.05 3.8 £0.07
Heart 3.310.08 33 £0.05 33+0.13 3.3+0.06 3.6 £0.09 36 0.10
Brain 9.3 £ 0.16 9.3 £ 0.17 9.0 £0.21 8.9 +0.12 93 +0.12 9.5 £ 0.09
Lungs 6.1 £0.31 (d)7.0 £ 045 ()69 £0.44 ()65 £0.44 6.9 £ 0.29 6.3 £0.28

(a) Mean % standard error in milligram of organ per gram of body weight; P values vs. the vehicle controls by Dunnett’s test
(Dunnett, 1955).

(b) Unless otherwise specified

(c) Nine animals were weighed.

(d)Seven animals were weighed.

(e) Eight animals were weighed.

*P<0.05

**P<0.01

TABLE 10. NUMBER OF RATS WITH FORESTOMACH LESIONS IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHOXANE (a)

Lesion Vehicle Control 31 mg/kg 62 mg/kg 125 mg/kg 250 mg/kg 500 mg/kg
MALE
Acanthosis 0 0 4(1) 6(1) 10(1-3) 10 (2-4)
Hyperkeratosis 0 0 4(1) 0 10(1-3) 10 (2-4)
Inflammation 0 0 0 0 0 1(H
Ulceration 0 0 0 0 0 1L
FEMALE
Acanthosis 0 0 0 0 9(1-2) 9(2-3)
Hyperkeratosis 0 0 0 0 8(1-2) 9(2-3)
Inflammation 0 0 0 0 0 1(1)
Ulceration 0 0 0 0 1(1) 1)

(a) Ten animals were examined in each group. Results are based on the report of the Pathology Quality Assessment/Pathology
Working Group review of the study pathologist’s findings dated July 9, 1982. Numbers in parentheses are the ranges of lesion
severity grades: 1 =minimal; 2 =mild; 3 =moderate; 4 =severe.
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III. RESULTS: RATS

Dose Selection Rationale: Because of lower body
weights in males receiving 500 mg/kg and the
severity of forestomach lesions in males receiv-
ing 250 or 500 mg/kg and in females receiving
500 mg/kg, doses of dimethoxane selected for
rats for the 15-month and 2-year studies were
62.5 and 125 mg/kg for males and 125 and 250
mg/kg for females, administered in corn oil by
gavage 5 days per week.

FIFTEEN-MONTH STUDIES

Minimal diffuse acanthosis and hyperplasia of
the forestomach were seen in 7/10 females

TABLE 11.

receiving 250 mg/kg, 7/10 males receiving 125
mg/kg, and 1/9 male and 1/9 female vehicle con-
trols. No compound-related effects on organ
weights or on results of clinical chemical or he-
matologic analyses were observed (Tables 11
and 12).

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Mean body weights of dosed and vehicle control
rats were generally similar throughout the
studies (Table 13 and Figure 3). No compound-
related clinical signs were seen.

ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR RATS IN THE FIFTEEN-MONTH

GAVAGE STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 62 mg/kg 125 mg/kg 250 mg’kg
MALE
Body weight (grams) 458 £ 4.8 462 £ 7.9 477 £ 10.0
Liver 34.2 £ 0.63 324 £ 0.63 32.7 £0.65
Brain 4.5 £0.08 4.3 £0.05 4.4 +£0.10
Heart 2.5 £0.07 2.5 £0.08 2.5 £0.04
Kidney 3.0 £0.05 3.010.05 2.9 £0.08
FEMALE
Body weight (grams) 27479 278 £ 7.2 284 £ 5.5
Liver 33.2 £0.57 32.5 £0.71 319 £0.58
Brain 6.9 +0.24 6.5 £0.17 6.5+ 0.14
Heart 2.8 £0.08 2.8 £0.04 29 10.09
Kidney 3.1 £0.08 3.0 £0.05 3.0+0.06

(a) Mean t standard error in milligrams of organ per gram of body weight, for groups of 10 animals; comparisons were made
by Dunn’s test or by Shirley’s test (Dunn, 1964; Shirley, 1977). No significant differences were found.
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TABLE 12. ANALYSIS OF HEMATOLOGIC AND CLINICAL CHEMICAL DATA FOR RATS IN THE
FIFTEEN-MONTH GAVAGE STUDIES OF DIMETHOXANE (a)

Analysis Vehicle Control 62.5 mg/kg 125 mg/kg 250 mg/kg
MALE
Leukocytes (1,000/mm3) 6.87 £ 0.953 6.74 £ 0.276 6.23 £ 0.276
Lymphocytes (1,000/mm3) 3.84 £0.345 4.18 £0.226 4.03 £0.191
Segmented neutrophils (1,000/mm3) 2.84 £ 0.615 2.37 £0.335 1.99 £0.155
Eosinophils (1,000/mm3) 0.17 £0.045 0.15 £0.025 0.17 £0.050
Bands (1,000/mm3) 0.02 £0.015 0.03 £0.014 0.01 £0.007
Hematocrit (percent) 478 £0.83 474 £1.17 46.9 + 0.69
Hemoglobin (g/dl) 16.0 £ 0.25 15.8 £0.31 159 £0.17
Mean corpuscular hemoglobin (pg) 16 3 +0.12 16.0 £ 0.11 16.2 £0.19
Mean corpuscular hemoglobin concentration (g/dl) 3.5 £0.20 33.4 £0.24 339 t0.22
Mean corpuscular volume (u3) 8.8 £0.39 48.0 £0.49 47.6 £0.58
Nucleated erythrocytes (per 100 leukocytes) 1.5 £0.67 0.4 £0.16 03 +0.15
Platelets (1,000/mm3) 480 £31.0 418 £26.5 471 £ 29.8
Erythrocytes (108/mm3) 9.824 +£0.125 9.837 £0.195 9.842 £ 0.164
Albumin/globulin ratio 1.79 £ 0.061 1.82 £ 0.058 1.94 £0.075
Albumin (g/dl) (b)4.23 £+ 0.050 4.17 £0.058 4.22 +0.049
Alkaline phosphatase (IU) (b)113 £6.3 118 £ 3.6 116 £ 7.3
Blood urea nitrogen (mg/dl) 16.0 £ 0.67 16.8 £ 0.61 17.3 £0.58
Cholinesterase (IU/liter) (b)1,254 £ 45 1,323 £ 74 1,205 * 51
Creatinine (mg/dl) 0.63 £ 0.033 0.70 £ 0.103 0.60 £ 0.039
Sorbitol dehydrogenase (1U/liter) (b)33.4 + 4,54 33.5 £ 3.47 375 £5.39
Serum glutamic-oxaloacetic transaminase (IU/liter) 95.6 £ 11,93 91.0 £9.47 88.2 £ 5.39
Serum glutamic-pyruvic transaminase (IU/liter) (b)48.2 + 5.43 49.3 £3.32 59.8 £6.18
Total bilirubin (mg/dl) 0.23 £0.013 0.24 £0.031 0.19 £0.008
Total protein (g/dl) 6.37 £ 0.184 6.46 +0.088 6.42 £ 0.061
FEMALE
Leukocytes (1,000/mm3) 4,26 £ 0.372 4,03 £0.239 4,24 £0.315
Lymphocytes (1,000/mm3) 2,49 +0.128 2,58 £0.138 2,95 £0.241
Segmented neutrophils (1,000/mm3) 1.67 £ 0.265 1.34 £ 0.114 1.18 £0.131
Eosinophils (1,000/mm3) 0.07 £ 0.025 0.06 £ 0.016 0.07 £0.019
Bands (1,000/mm3) 0.016 £0.007 0.040 £ 0.019 0.013 £ 0.010
Hematocrit (percent) 45.4 £ 0.54 45.9 £ 0.38 459 £ 0.46
Hemoglobin (g/dl) 15.6 £ 0.11 15.6 £ 0.10 15,7 £0.19
Mean corpuscular hemoglobin (pg) 18.4 £ 0.14 18.3 £ 0.06 18.5 £0.16
Mean corpuscular hemoglobin concentration (g/dl) 344 +0.21 34.0 £0.27 34.3 £0.28
Mean corpuscular volume (u3) 53.5 £ 0.58 53.9 £0.43 54.1 £0.23
Nucleated erythrocytes (per 100 leukocytes) 29 £0.84 2.3 +0.30 2.7+ 0.68
Platelets (1,000/mma3) 354 £ 245 384 *16.0 368 £ 21.6
Erythrocytes (108/mm3) 8.459 *0.092 8.517 £ 0.066 8.480 £ 0.073
Albumin/globulin ratio 2.48 £ 0.128 2.36 £ 0.094 2.60 £ 0.085
Albumin (g/dD) 5.02 £0.134 5.00 + 0.098 4,96 £0.079
Alkaline phosphatase (IU) (b)128 £5.1 130 £ 6.4 139 £ 6.7
Blood urea nitrogen (mg/dl) 19.2 £0.74 20.1 £1.08 18.6 £ 0.86
Cholinesterase (IUiter) 3,863 £ 197 3,877 £ 130 3,889 + 89
Creatinine (mg/dl) 0.66 £ 0.060 0.63 + 0.052 0.63 £ 0.052
Sorbitol dehydrogenase (IU/liter) (by42.0 + 8.07 452 £7.91 (b)48.9 £8.32
Serum glutamic-oxaloacetic transaminase (IU/liter) 86.9 £ 8.07 94.5 £9.22 99.0 £9.22
Serum glutamic-pyruvic transaminase (IU/liter) 544 +6.37 58.5 £6.54 (b)59.7 £17.51
Total bilirubin (mg/dl) 0.23 +0.031 0.23 £0.027 0.20 £0.014
Total protein (g/dl) 7.07 £0.122 7.13 £0.096 6.88 £ 0.068

{a)Mean t standard error, for 10 animals unless otherwise specified; no significant differences were found vs. the vehicle
controls by Dunn’s test or Shirley’s test (Dunn, 1964; Shirley, 1977).

(b) Nine animals were examined.
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TABLE 13. MEAN BODY WEIGHTS OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF

DIMETHOXANE
Week Vehicle Control Low Dose High Dose
on Av. Wt. No. Av. Wt. Wt. (percent of No. Av. Wt. Wt. (percent of No.
Study (grams) Weighed (grams) veh, controls) Weighed (grams) veh. controls) Weighed
MALE 62.5 mg/kg 125 mg/kg
0 138 80 139 101 60 137 99 60
2 178 60 177 99 0 171 96 60
3 197 60 198 101 60 194 98 80
4 217 60 219 101 80 217 100 80
5 240 60 239 100 80 240 100 80
6 251 60 253 101 80 253 101 80
7 264 80 260 98 60 261 99 80
8 281 80 280 100 60 282 100 60
9 295 60 293 99 80 296 100 60
10 297 60 299 101 80 304 102 80
i1 311 80 309 99 80 314 101 60
12 327 60 325 99 80 329 101 80
18 331 80 329 99 60 329 99 80
18 367 80 364 99 80 371 101 60
22 382 80 374 98 60 389 102 60
26 403 80 390 97 60 404 100 60
30 414 60 402 97 60 411 99 80
34 425 60 411 97 60 424 100 60
38 428 60 417 98 80 429 101 60
42 434 80 425 98 59 437 101 59
48 440 80 437 99 59 448 102 59
50 449 60 443 99 59 454 101 59
54 457 59 452 99 59 466 102 58
58 464 59 460 99 57 472 102 58
62 465 59 463 100 55 473 102 57
66 465 58 461 99 55 474 102 57
70 471 (a) 48 462 98 @) 45 479 102 (a) 47
74 471 4 462 98 44 478 101 48
78 470 45 459 98 42 473 101 44
82 468 43 484 99 41 483 103 36
86 468 40 484 99 40 478 102 34
90 466 39 463 99 38 478 103 31
9 466 38 484 100 37 475 102 26
98 448 31 457 102 35 469 105 2%
102 437 28 455 104 31 460 105 21
104 428 26 452 106 28 451 105 21
FEMALE 125 mg/kg 250 mg/kg
0 108 60 108 100 60 107 99 60
2 128 60 129 101 80 128 100 60
3 135 80 138 101 80 136 101 59
4 145 60 148 101 60 146 101 59
5 153 60 153 100 60 156 102 59
§ 162 60 160 99 60 160 99 59
7 165 60 185 100 60 164 99 59
8 171 80 170 99 60 169 99 59
9 174 60 174 100 60 172 99 59
10 180 80 179 99 80 179 99 59
11 182 80 180 99 80 181 99 59
12 184 80 184 100 60 185 101 59
13 184 59 184 100 80 187 102 59
18 197 59 196 99 80 196 99 59
23 204 59 205 100 59 205 100 59
28 212 59 208 98 59 205 97 59
30 217 59 211 97 59 210 97 58
34 293 59 220 99 59 219 98 58
38 223 59 295 101 59 224 100 56
42 230 58 229 100 59 227 99 56
48 234 58 235 100 59 233 100 55
50 243 58 240 99 59 240 99 55
54 253 58 249 98 59 252 100 55
58 262 58 259 99 59 263 100 54
62 266 58 266 106 59 270 102 54
68 271 57 272 100 59 278 102 54
70 281 (a) 46 281 100 (a) 48 281 100 (a) 44
74 286 45 292 102 48 287 100 44
78 287 44 286 100 43 287 100 39
82 294 42 297 101 42 295 100 34
86 296 39 301 102 41 302 102 33
90 296 37 303 102 39 302 102 30
94 305 34 307 101 39 303 99 30
98 307 33 306 100 37 302 98 26
102 305 31 308 101 35 302 99 25
104 304 30 302 99 34 305 100 24
(a) Interim kill occurred.
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III. RESULTS: RATS

Survival

Estimates of the probabilities of survival for
male and female rats administered dimethoxane
at the doses used in these studies and for vehicle
controls are shown in Table 14 and in the Kap-
lan and Meier curves in Figure 4. No significant
differences in survival were observed between
any groups of either sex.

Pathology and Statistical Analyses of
Results

This section describes the statistically signifi-
cant or biologically noteworthy changes in the
incidences of rats with nonneoplastic lesions of
the forestomach. At no site were the incidences
of neoplastic lesions significantly increased in
dosed rats.

Summaries of the incidences of neoplasms and
nonneoplastic lesions, individual animal tumor
diagnoses, statistical analyses of primary
tumors that occurred with an incidence of at

least 5% in at least one animal group, and
historical control incidences for the neoplasms
mentioned in this section are presented in
Appendixes A and B for male and female rats,
respectively.

Forestomach: Acanthosis was observed at in-
creased incidences in dosed rats (male: vehicle
control, 5/50; low dose, 9/50; high dose, 23/50; fe-
male: 0/50; 8/50; 44/50). Hyperkeratosis was ob-
served at increased incidences in high dose male
and dosed female rats (male: 1/50; 0/50; 10/50;
female: 0/50; 5/50; 22/50). Acanthosis and
hyperkeratosis often occurred together and con-
sisted of focal thickening of the stratified squa-
mous epithelium with the accumulation of kera-
tin on the surface, often near the junction of the
forestomach with the glandular stomach (Fig-
ure 5). A forestomach with normal epithelium is
shown in Figure 6. Squamous cell papillomas
were seen in one high dose male and one high
dose female but in no other groups of male or fe-
male rats.

TABLE 14. SURVIVAL OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHOXANE

Vehicle Control 62.5 mg/kg 125 mg/kg 250 mg/kg
MALE (a)
Animals initially in study (b) 50 50 50
Natural deaths 4 4 6
Moribund kills 21 15 12
Accidentally killed (¢) 2 3 11
Animals surviving until study termination 23 28 21
Survival P values (d) 0.655 0.375 0.784
FEMALE (a)
Animals initially in study (b) 50 50 50
Natural deaths 6 3 2
Moribund kills 12 13 13
Accidentally killed (¢) 2 3 11
Animals surviving until study termination 30 31 24
Survival P values (d) 1.000 6.721 1.000

(a) First day of termination period: 730

(b) An additional 10 animals were initially present in each group and killed on day 465.

(c) Deaths probably due to errors in gavage procedures

(d) 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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Figure 5. Forestomach of high dose female rat CID no. 665. The stratified squamous epithelium at the junction of the
forestomach with the glandular stomach is thickened (acanthosis).
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Figure 6. Forestomach of vehicle control male rat CID no. 43. The epithelium is normal.
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III. RESULTS: MICE

SINGLE-ADMINISTRATION STUDIES

Four of five males and 4/5 females that received
2,800 mg/kg dimethoxane died within 24 hours.
No compound-related clinical signs were seen.
No detectable amount of dimethoxane was found
in the urine of mice 24 or 48 hours after they re-
ceived 2,800 mg/kg dimethoxane. In the supple-
mental study, no detectable amount of dimeth-
oxane was found in the blood of male mice 15 or
30 minutes or 1, 2, or 4 hours after they received
2,800 mg/kg dimethoxane. Dimethoxane was
not detected in blood or urine. This finding does
not mean that the compound was not absorbed,
since both blood and urine were analyzed for the
parent compound only.

SIXTEEN-DAY STUDIES

One male mouse that received 2,000 mg/kg

dimethoxane died before the end of the studies
(Table 15). Mice that received 2,000 mg/kg had
rough hair coats. Weight gain did not appear to
be related to dimethoxane administration. The
relative kidney weight of male mice that re-
ceived 2,000 mg/kg and the relative liver
weights of male and female mice that received
2,000 mg/kg and of male mice that received
1,000 mg/kg were significantly greater than
those for vehicle controls (Table 16). Erosion
and ulceration of the forestomach occurred in
some animals in the 500, 1,000, and 2,000 mg/kg
groups. All mice that received 1,000 or 2,000
mg/kg dimethoxane had diffuse, squamous epi-
thelial hyperplasia of the forestomach accom-
panied by severe hyperkeratosis. A similar but
less severe lesion was seen at lower doses (3/5
males and 2/5 females receiving 500 mg/kg). No
compound-related stomach lesions were seen at
250 mg/kg.

TABLE 15. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE SIXTEEN-DAY GAVAGE
STUDIES OF DIMETHOXANE

Mean Body Weights (grams)

Final Weight Relative

Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls
(mg/kg) (percent)
MALE
0 5/5 23.8 25.2 +14
125 5/5 22.8 24.0 +1.2 95.2
250 5/5 23.2 23.8 +0.6 94.4
500 5/5 21.8 24.8 +3.0 98.4
1,000 5/5 22.6 25.4 +2.8 100.8
2,000 (d)4/5 22.0 23.8 +1.8 94.4
FEMALE
0 5/5 18.4 20.2 +1.8
125 5/5 18.2 19.0 +0.8 94.1
250 5/5 18.8 19.4 +0.6 96.0
500 5/5 18.2 20.0 +1.8 99.0
1,000 5/5 18.0 20.6 +2.6 102.0
2,000 5/5 18.2 18.8 +0.6 93.1
(a) Number surviving/number initially in group
(b) Initial mean group body weight
(¢) Mean body weight change of the group
(d) Day of death: 2
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TABLE 16. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR MICE IN THE SIXTEEN-DAY GAVAGE
STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 125 mg/kg 250 mg/kg 500 mgrkg 1,000 mg/kg 2,000 mg/kg
MALE
Number weighed 5 5 5 5 5 4
Body weight (grams) 25.2 24.4 23.8 248 25.4 23.8
Liver 55.2 + 2.29 56.6 £ 1.77 54.3 £ 2.65 56.4 £ 1.35 *64.3 £1.90 **70.3 £ 2.40
Thymus 1.7 £ 0.11 2.0t0.16 2.0 £0.23 1.9 £0.22 201014 1.7 £0.24
Kidney 9.9 *0.40 10.1 £ 0.22 10.0 £ 0.55 10.0 £ 0.60 10.7 £ 0.26 11.2 +0.33
Heart 59 t0.12 6.3 £0.36 5.8 £ 0.34 54%0.15 56 027 6.8 £0.77
Brain 17.1 £ 0.69 18.5 £ 0.38 *19.3 £ 0.54 18.6 £ 0.25 18.1 £0.73 19.1 £ 0.67
Lungs 8.5 + 0.48 731079 9.1 £0.66 83+0.23 9.3 £092 9.2 £0.82
FEMALE
Number weighed 5 5 5 5 5 5
Body weight (grams) 20.2 19.0 194 20.0 20.6 18.8
Liver 53.1 £ 1.46 54.2 £ 2,27 60.6 £ 3.40 56.9 + 2.10 60.1 £ 3.51 **67.5 + 3.08
Thymus 2.7 £0.31 2.9 £0.09 34 *0.21 3.0 £0.29 3.0£0.19 2.6 +£0.33
Kidney 9.2 £0.18 8.3 £ 0.09 9.1 £ 0.52 9.0 £ 0.23 9.9 +0.44 10.1 £ 0.32
Heart 59 0.18 59 +0.14 6.7 £ 0.51 5.1 +1.10 6.1 £0.37 6.8 £ 0.30
Brain 22.5 + 0.61 22.7 £0.81 239 £1.07 224 *0.24 23.5 £ 0.53 23.8 £0.85
Lungs 9.1 £0.44 7.6 £1.21 8.2+ 1.24 791164 10.3 £ 0.33 10.5 £ 0.52

(a) Mean * standard error in milligrams of organ per gram of body weight; P values vs. the vehicle controls by Dunnett’s test

(Dunnett, 1955).
*P<0.05
**P<(.01

THIRTEEN-WEEK STUDIES

All mice lived to the end of the studies (doses up
to 500 mg/kg dimethoxane in corn oil by gavage)
(Table 17). Final mean body weights were not
related to dose. The relative liver weights for
dosed male mice were lower than those for vehi-
cle controls, and the relative kidney weights for
dosed female mice were greater than those for
vehicle controls (Table 18). Minimal-to-mild
acanthosis and hyperkeratosis of the stratified
squamous epithelium of the forestomach oc-
curred in 4/10 male and 1/10 female mice that
received 500 mg/kg. These lesions consisted of a
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diffuse increase in thickness of the stratified
squamous epithelium, with accumulation of ker-
atin on the surface.

Dose Selection Rationale: Because of the lack of
life-threatening, compound-related lesions in
the 13-week studies, the two highest doses (250
and 500 mg/kg) of dimethoxane were selected for
mice for the 15-month and 2-year studies. These
doses were administered in corn oil by gavage 5
days per week for 103 weeks. Higher doses were
not selected because of the severity of the stom-
ach lesions seen at 1,000 and 2,000 mg/kg in the
16-day studies.
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TABLE 17. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHOXANE

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 26.6 £ 0.3 334 0.7 +6.8 £0.7
31 10/10 262+ 0.4 353%1.0 +9.1%1.1 105.7
62 10/10 259 £ 0.3 339+12 +80%1.0 101.5
125 1010 26.1 £ 0.4 328 0.6 +6.7 £ 0.7 98.2
250 10/10 259 04 36215 +103 +1.2 108.4
500 10/10 26.3 £ 0.4 333106 +7.0+ 0.6 99.7
FEMALE
0 10/10 20.2 £ 0.3 26.3 £0.5 +6.1 £ 0.6
31 10/10 204 0.3 26.1 £ 0.5 +57%0.5 99.2
62 10/10 20.5%0.3 274+ 05 +6.9105 104.2
125 10/10 20.1 £ 0.3 256 £ 0.5 +55+0.4 97.3
250 10/10 203 £ 0.2 26.1 £ 0.5 +58 04 99.2
500 10/10 20.3 £ 0.3 26504 +62%05 100.8

(a) Number surviving/number initially in group
(b) Initial mean group body weight * standard error of the mean

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

TABLE 18. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR MICE IN THE THIRTEEN-WEEK GAVAGE
STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 31 mg/kg 62 mg/kg 125 mg/kg 250 mg/kg 500 mg/kg
MALE
Body weight (grams) 33.3 355 34.0 32.7 36.0 33.4
Liver 59.3 £ 2.15 *53.2 £ 1.03 *53.1 £ 1.22 542+ 132 **524 132 56.9 £ 1.43
Thymus 1.0 £ 0.09 1.1 £0.10 1.1 £0.14 1.1 £0.11 1.1 £0.09 0.9 £0.05
Right kidney 10.1 £ 0.40 9.1 £ 0.31 9.6 £ 0.49 9.6 £ 0.33 9.0 £ 0.43 10.4 £ 0.29
Heart 6.0 £0.31 5.5 10.30 5.1 %0.30 5.2 %0.20 *49 £ 0.21 53 £0.22
Brain 13.9 £ 0.29 129 + 0.43 13.6 £ 0.62 142 £ 0.34 129 + 0.59 14.1 £ 0.30
Lungs 8.2 %045 8.0 £ 0.62 8.6 £1.21 7.3 £0.26 7.1 +0.42 8.7 £ 0,54
Right testis 36t0.11 33%0.15 3.5+0.22 3.6 £0.13 3.3 %022 3.3%0.12
FEMALE
Body weight (grams) 26.3 26.2 27.4 25.6 25.9 26.3
Liver 51.7 £ 1.26 53.1 +0.75 51.8 £ 1.00 525 £1.01 527 £ 1.56 *56.3 £ 1.21
Thymus 1.6 £0.08 1.5 + 0.07 1.7 £ 0.06 1.7 £0.11 1.7 £ 0.11 1.6 £ 0.09
Right kidney 6.7 £0.15 74 %032 *7.8 £0.22 **8.0 £ 0.26 79 + 022 **8.2 + 0.26
Heart 52 %0.19 50 % 0.18 4910.10 511017 53 £0.19 5.6 *0.24
Brain 18.0 £ 0.41 179 £ 0.44 17.6 + 0.27 18.2 £ 0.22 18.4 + 0.35 18.3 £ 0.38
Lungs 10.3 £ 0.83 9.3 £0.38 8.7 £0.31 9.2 + 0.37 8.8 £ 0.28 9.9 £ 0.66

(a) Mean £ standard error in milligrams of organ per gram of body weight, for groups of 10 animals; P values vs, the vehicle
controls by Dunnett’s test (Dunnett, 1955).

*P<0.05
*P<0.01
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III. RESULTS: MICE

FIFTEEN-MONTH STUDIES

A harderian gland adenoma was seen in 1/10
high dose male and 1/10 high dose female mice.
A harderian gland adenocarcinoma was seen in
a second high dose female mouse. Hepatocellu-
lar adenomas were seen in 2/10 vehicle control
males, 1/10 vehicle control females, and 2/10
high dose males; hepatocellular carcinomas
were seen in 1/10 vehicle control males and 1/10
high dose males. An alveolar/bronchiolar carci-
noma was present in 1/10 high dose males.
Acanthosis of the forestomach was observed in
7/10 high dose males and in 6/10 high dose

females. No compound-related effects on organ
weights or on results of clinical chemical or
hematologic analyses were observed (Tables 19
and 20).

TWO-YEAR STUDIES
Body Weights and Clinical Signs

Mean body weights of dosed and vehicle control
mice were generally similar throughout the
studies (Table 21 and Figure 7). No compound-
related clinical signs were observed.

TABLE 19. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR MICE IN THE FIFTEEN-MONTH
GAVAGE STUDIES OF DIMETHOXANE (a)

Organ Vehicle Control 250 mg/kg 500 mg/kg

MALE

Body weight (grams) 441 +£1.72 443 £ 2.05 417 £ 1.16
Brain 10.6 + 0.47 10.7 £ 0.58 11.2 £ 0.26
Liver 534 +3.75 55.0 £ 2.36 65.2 £10.72
Kidney 9.2 +£0.25 9.2 £0.46 9.2 +£0.17
FEMALE

Body weight (grams) 37.6 £1.82 40.9 £ 1.53 36.5 £1.37
Brain 12,9 £ 0.70 11.7 £ 0.50 13.5 £0.53
Liver 41.8 £ 1.09 39.6 £0.74 *46.4 £ 1,52
Kidney 5.8 £ 0.20 5.6 £0.16 **6.9 £ 0.34

(a) Mean t standard error in milligrams of organ per gram of body weight, for groups of 10 animals; P values vs. the vehicle
controls by Dunn’s test or Shirley’s test (Dunn, 1964; Shirley, 1977).

*P<0.05
**P<0.01
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TABLE 20. ANALYSIS OF HEMATOLOGIC AND CLINICAL CHEMICAL DATA FOR MICE IN THE

FIFTEEN-MONTH GAVAGE STUDIES OF DIMETHOXANE (a)

Analysis Vehicle Control 250 mg/kg 500 mg/kg
MALE
Number examined (b) 10 10 9
Leukocytes (1,000/mm?3) (¢)5.97 £0.635 6.64 ¥ 0.636 6.42 £ 0.593
Lymphocytes (1,000/mm3) (¢)3.10 £ 0.291 4,13 +£0.533 3.81 £ 0.664
Segmented neutrophils (1,000/mm3) (c)2.72 £ 0470 2.31 £0.468 2.50 £ 0.392
Eosinophils (1,000/mm3) (¢)0.13 £ 0.047 0.18 £ 0.089 0.09 £0.030
Bands (1,000/mm3) (©)0.02 £0.014 0.01 +0.007 0.02 £ 0.010
Hematocrit (percent) 44.5 £1.08 44.7 +3.34 (d)47.5 £ 2.16
Hemoglobin (g/dl) 15.1 £0.34 15.1 £1.19 (d)16.1 £1.02
Mean corpuscular hemoglobin (pg) 15.1 £0.17 15.2 £0.26 (d)y15.1 £0.33
Mean corpuscular hemoglobin concentration (g/dl) 339 £0.38 33.6 +£0.38 (d)33.6 £0.54
Mean corpuscular volume (u3) 44.8 £ 0.57 45.3 £0.96 (d)45.1 £1.31
Platelets (1,000/mm3) 671 £ 56.3 662 * 96.6 (d)673 £ 93.4
Erythrocytes (108/mm3) 9.978 +£0.288 (e)9.369 £ 0.696 10.002 £ 0.388
Albumin/globulin ratio 2.01 £0.111 1.95 £0.134 2,05 £0.115
Albumin (g/dl) 3.58 +0.142 343 £0.145 3.70 £0.278
Alkaline phosphatase (IU) 25.1 £1.72 26.8 £2.25 27.4 £0.78
Blood urea nitrogen (mg/dl) 23.1 £0.75 **28.8 £ 1.12 (d)26.4 £1.27
Cholinesterase (IU/liter) 6,080 * 408 5,846 + 419 6,203 £ 375
Creatinine (mg/dl) 0.51 £0.067 0.48 £ 0.025 0.50 £ 0.041
Sorbitol dehydrogenase (IU/liter) (e)56.4 £ 3.68 (e)75.0 £7.45 *84.2 + 15.09
Serum glutamic-oxaloacetic transaminase (IU/liter) 101 £ 129 (H96 £9.0 114 £ 199
Serum glutamic-pyruvic transaminase (1U/liter) 452 +15.12 (e)49.2 £ 14.85 65.2 £ 31.83
Total bilirubin (mg/dl) 0.29 £ 0.021 0.30 £ 0.022 0.30 £0.023
Total protein (g/dl) 5.40 £0.174 5.24 £0.114 5.52 % 0.377
FEMALE
Number examined 10 10 10
Leukocytes (1,000/mm3) 3.88 £ 0.360 2.90 £0.228 3.74 £ 0.410
Lymphocytes (1,000/mm3) 2.86  0.252 2.35 +0.209 2.73 £0.316
Segmented neutrophils (1,000/mm3) 0.97 +0.276 0.50 £ 0.048 0 93 £0.157
Eosinophils (1,000/mm3) 0.05 X 0.016 0.05 £ 0.016 07 £0.024
Bands (1,000/mm3) 0.00 £ 0.00 0.00 *0.00 0. 0086 +0.0059
Hematocrit (percent) 46.1 £1.30 48.5 £0.72 46.8 £0.84
Hemoglobin (g/dl) 15.6 £ 0.41 *16.6 £ 0.26 15.6 £ 0.28
Mean corpuscular hemoglobin (pg) 15.3 £0.15 15.5 £0.11 154 £0.13
Mean corpuscular hemoglobin concentration (g/dl) 33.9£0.34 34.1 £0.25 33.4 £ 0.27
Mean corpuscular volume (p3) 45.3 £0.40 454 £0.27 46.2 £ 0.25
Platelets (1,000/mm3) 334 £53.3 382 +51.3 385 * 30.6
Erythrocytes (106/mm3) 10.18 £0.25 10.73 £ 0.13 10.15 £ 0.17
Albumin/glebulin ratio 3.66 £ 0.116 3.62 £0.178 3.71 £0.114
Albumin (g/dl) 4.02 £0.049 4,00 £0.126 3.98 £ 0.042
Alkaline phosphatase (IU) 72.2 589 54.8 +5.63 63.1 £4.57 -
Blood urea nitrogen (mg/dl) 26.9 * 091 259 +1.54 24.0 £1.37
Cholinesterase (IU/liter) 7,829 £ 140 *8.488 + 166 7,805 £ 239
Creatinine (mg/dl) 0.45 + 0.027 0.47 £0.021 0.42 £ 0.020
Sorbitol dehydrogenase (IU/liter) 63.6 £6.98 56.5 +3.48 48.1 £ 3.31
Serum glutamic-oxaloacetic transaminase (IU/liter) 259 + 26.8 249 £ 37.1 *184 £ 17.7
Serum glutamic-pyruvic transaminase (IU/liter) 59.5 £8.24 427 £ 3.96 **37.6 £ 1.85
Total bilirubin (mg/dD 0.27 £ 0.020 0.27 £0.031 0.26 £ 0.029
Total protein (g/d]) 5.13 £0.076 5.25 £ 0.083 §5.06 +0.050

(a) Mean * standard error; P values vs. the vehicle controls by Dunn's test or Shirley’s test (Dunn, 1964; Shirley, 1977).

(b) Unless otherwise specified

(c) Seven animals were examined.
(d) Ten animals were examined.
(e) Nine animals were examined.
(f) Eight animals were examined.
*P<0.05

**P<0.01
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TABLE 21. MEAN BODY WEIGHTS OF MICE IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHOXANE

Week Vehicle Control 250 mg/kg 500 mg/kg
on Av. Wt, No. Av. Wt, Wt. (percent of No. Av. Wt. Wt. (percent of No.
Study (grams) Weighed (grams) veh. controls) Weighed (grams) veh. controls) Weighed

MALE
0 24.2 60 23.6 97.5 60 23.3 96.3 80
1 24.0 60 25.1 104.8 59 25.0 104.2 80
2 26.2 80 26.3 100.4 58 26.7 101.9 60
3 27.3 60 274 100.4 58 28.1 102.9 60
4 26.9 80 29.0 107.8 58 29.5 109.7 80
3 28.5 680 29.8 104.8 57 30.1 105.6 60
8 29.8 80 30.3 101.7 57 30.8 102.7 60
7 29.0 80 31.2 107.6 57 314 108.3 60
8 31.0 80 31.0 100,0 57 3L.1 100.3 80
9 30.3 60 316 104.3 57 32.1 105.9 80
10 32.0 80 313 97.8 57 315 98.4 80
11 32.7 680 32.4 99.1 57 32.2 98.5 80
12 32.6 60 327 100.3 57 32.7 100.3 60
13 34.0 60 34.2 100.6 57 34.3 100.9 60
18 34.9 39 34.5 98.9 56 36.0 103.2 60
22 352 39 36.1 102.6 56 386.1 102.6 60
26 36.4 59 35.7 98.1 56 37.9 104.1 60
30 38.0 59 37.9 99.7 56 38.7 101.8 59
34 37.8 39 38.6 102.7 55 39.5 105.1 59
38 39.8 39 39.7 100.3 55 40.8 102.5 59
42 39.9 59 39.7 99.5 54 41.2 103.3 39
46 40,5 59 40.8 100.7 54 41.2 1017 58
50 40.1 59 40.3 100.5 54 41.8 1037 58
54 42.3 59 42.5 100.5 54 43.5 102.8 58
58 43.2 59 42.8 99.1 54 44.2 102.3 58
82 42.9 59 43.0 100.2 54 44.2 103.0 57
66 43.1 59 43.7 101.4 52 44.2 102.6 57
70 43.8 (a)49 43.6 99.5 (a) 41 43.3 98.9 (a) 46
74 43,2 48 44.2 102.3 40 44.1 102.1 45
78 42.9 45 43.5 101.4 39 43.5 1014 45
82 42.2 43 424 100.5 36 42.5 100.7 42
86 41.5 43 42,2 1017 36 42,1 1014 41
90 40.6 41 40.8 100.0 33 41.1 101.2 39
94 39.6 41 40.2 10L.5 33 40.5 102.3 38
98 40.6 38 385 94.8 30 40.7 100.2 34
102 40.2 36 39.4 98.0 27 39.7 98.8 30
104 39.8 34 39.5 99.7 27 39.5 99.7 29
FEMALE

0 18.2 680 18.0 98.9 60 18.2 100.0 80

1 18.5 60 18.8 96,4 60 19.4 99.5 60
2 20.7 60 20.4 98.6 60 20.8 100.5 80
3 21.9 60 20.7 94.5 60 21.7 99.1 80
4 22.1 60 22.3 100.9 59 22.1 100.0 80
b) 22.9 60 23.3 101.7 58 23.0 100.4 60
8 23.6 80 23.6 100.0 59 23.4 99.2 80
7 24.0 60 24.1 100.4 59 24.3 101.3 80
8 24.2 60 24.5 1012 59 24.8 102.5 60
9 24.2 60 24.7 102.1 59 24.7 102.1 80
10 24.8 80 248 99.2 59 25.2 101.6 60
11 25.5 60 25.8 101.2 59 26.0 102.0 80
12 24.5 60 25.5 104.1 59 25.4 103.7 80
13 26.3 60 26.4 100.4 59 26.9 102.3 80
18 27.7 60 27.0 97.5 39 28.2 101.8 60
22 29.0 80 288 99.3 59 29.8 102.8 80
26 30.8 80 30.2 98.1 59 31.0 100.8 60
30 30.8 60 312 101.3 59 31.0 100.8 59
34 32.7 60 32.6 99.7 59 33.0 100.9 59
38 33.4 80 33.8 101.2 59 33.4 100.0 59
42 34.8 60 35.3 101.4 59 353 101.4 58
46 35.9 60 35.7 99.4 59 36.0 100.3 58
50 343 80 35.8 104.4 58 35.4 103.2 58
54 36.1 80 376 104.2 58 36.9 102.2 58
58 38.1 60 38.4 100.8 58 40.5 106.3 58
62 38.8 59 39.1 100.8 58 40.8 104.6 58
66 39.5 59 40.7 103.0 57 40.9 108.5 58
70 41.9 (a) 48 424 101.2 (a) 47 42,9 102.4 (a) 47
74 42.5 48 434 102.1 47 44.0 103.5 45
78 41.8 47 419 100.2 47 418 100.0 45
82 42.9 47 43.4 101.2 47 43.4 101.2 45
86 42.9 43 43.9 102.3 47 45.2 105.4 44
90 42.6 42 427 100.2 42 44.4 104.2 44
94 41.6 39 43.6 104.8 40 44.7 107.5 39
98 41.0 39 43.8 106.3 38 45.1 110.0 37
102 40.3 38 43.5 107.9 35 44.4 110.2 34
104 40.9 36 43.5 106.4 35 44.1 107.8 34

(a) Interim kill occurred.
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ITI. RESULTS: MICE

Survival

Estimates of the probabilities of survival for
male and female mice administered dimethox-
ane at the doses used in these studies and for ve-
hicle controls are shown in Table 22 and in the
Kaplan and Meier curves in Figure 8. No signif-
icant differences in survival were observed be-
tween any groups of either sex.

Pathology and Statistical Analyses of
Results

This section describes the statistically signifi-
cant or biologically noteworthy changes in the
incidences of mice with neoplastic or nonneo-
plastic lesions of the forestomach.

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

TABLE 22. SURVIVAL OF MICE IN THE TWO-YEAR GAVAGE STUDIES OF DIMETHOXANE

Vehicle Control 250 mg/kg 500 mg/kg
MALE (a)
Animals initially in study (b) 50 50 50
Natural deaths 11 10 12
Moribund kills 6 11 9
Animals missexed 0 2 0
Animals surviving until study termination 33 27 29
Survival P values (¢) 0.493 0.614 0.509
FEMALE (a)
Animals initially in study (b) 50 50 50
Natural deaths 7 9 7
Moribund kills 7 5 9
Animals missing 0 1 0
Animals surviving until study termination 36 35 34
Survival P values (¢) 0.768 1.000 0.837

(a) First day of termination period: 731

(b)Y An additional 10 animals were placed on study in each group and killed on day 458.
(¢) 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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Figure 9. Focal hyperplasia of the forestomach epithelium in high dose male mouse CID no. 492. Note the thickened, folded
epithelium, the accumulation of keratin on the surface, and the inflammatory cells in the submucosa.

Figure 10, Focal hyperplasia of the forestomach epithelium in high dose male mouse CID no. 531. There is a small ulcer in the
center of the lesion.






Figure 11. Squamous cell papilloma of the forestomach of low dose male mouse CID no. 323. The stratified Figure 12. Squamous cell papilloma of the forestomach of high dose male mouse CID no. 571. The stratified
squamous epithelium forms thick, irregular folds and a few papillae. squamous epithelium is increased in thickness and forms prominent folds and a few papillae. Note the area of nacrosis
(N) and inflammatory cell in the submucosa (IC). H&E

LA

N »

Figure 13. Squamous cell papilloma of the forestomach of high dose male mouse CID no. 533. This papilloma does not Figure 14. Squamous cell carcinoma of the forestomach of high dose male mouse CID no. 534. Irregular branching cords
have the narrow stalk and complex branching structure of a typical papilloma but consists of multiple individual of neoplastic stratified squamous epithelium (N) extend deep into the submucosa. The surface epithelium (E) is intact and
papillae (P) protruding into the lumen of the stomach. The submucosa contains inflammatory cells (IC). H&E normal in this region of the neoplasm. H&E






III. RESULTS: MICE

Forestomach: Acanthosis, hyperkeratosis of the
stratified squamous epithelium, chronic active
inflammation, and focal hyperplasia were ob-
served at increased incidences in dosed mice (Ta-
ble 23). The epithelial lesions generally were lo-
cated at or near the junction of the forestomach
and glandular stomach and consisted of slight
hyperplasia of the stratified squamous epi-
thelium with thickening of the overlying keratin
layer. Focal hyperplasia consisting of a localized
nodular thickening of the stratified squamous
epithelium was also increased in dosed mice
(Figures 9 and 10). The incidence of squamous
papillomas was increased in high dose male mice
compared with that in vehicle controls. A squa-
mous cell carcinoma of the forestomach was ob-
served in one other high dose male mouse. The

forestomach papillomas consisted of multiple
papillary, rarely branching projections com-
posed of a central core of fibrous connective tis-
sue covered by a thickened layer of stratified
squamous epithelium (Figures 11 to 13). No
cellular atypia or dysplasia of the proliferating
epithelium was observed. These lesions
typically had a broad base, rather than being at-
tached by a narrow stalk as is usual for a pap-
illoma, and met the minimum requirements for
a diagnosis of papilloma. A squamous cell carci-
noma of the forestomach, which had invaded the
glandular stomach, was present in a single high
dose male (Figure 14). This neoplasm metasta-
sized to the liver, mesentery, pancreas, and geni-
tal system (coagulating gland, epididymis, and
prostate).

TABLE 23. ANALYSIS OF FORESTOMACH LESIONS IN MICE IN THE TWO-YEAR GAVAGE STUDIES
OF DIMETHOXANE (a)

Lesion Vehicle Control 250 mgkg 500 mg/kg
MALE
Acanthosis 2/47 (4%) 4/47 (9%) 20/50 (40%)
Hyperkeratosis 1/47 (2%) 1/47 (2%) 23/50 (46%)
Chronic Active Inflammation 0/47 (0%) 0/47 (0%) 5/50(10%)
Focal Hyperplasia 2/47 (4%) 7/47 (15%) 11/50 (22%)
Squamous Papilloma

Overall Rates 2/477 (4%) 3/47 (6%) 7/50 (14%)

Adjusted Rates 5.1% 11.1% 18.7%

Terminal Rates 1/33 (3%) 3/27 (11%) 2/29 (7%)

Day of First Observation 542 731 550

Life Table Tests P=0.044 P=0.412 P=0.073

Logistic Regression Tests P=0.057 P=0.454 P=0.117
Squamous Cell Carcinoma 0/47 (0%) 0/47 (0%) 1/50 (2%)
Squamous Papilloma or Squamous Cell Carcinoma (b)

Overall Rates 2/47 (4%) 3/47 (6%) 8/50 (16%)

Adjusted Rates 5.1% 11.1% 20.5%

Terminal Rates 1/33 (3%) 3/27(11%) 2/29 (7%)

Day of First Observation 542 731 469

Life Table Tests P=0.024 P=0.412 P=0.044

Logistic Regression Tests P=0.033 P=0.454 P=0.087
FEMALE
Acanthosis 0/49 (0%) 5/48 (10%) 23/48 (48%)
Hyperkeratosis 0/49 (0%) 4/48 (8%) 27/48 (56%)
Chronic Active Inflammation 0/49 (0%) 4/48 (8%) 6/48 (13%)
Focal Hyperplasia 3/49 (6%) 14/48 (29%) 22/48 (46%)
Squamous Papilloma 3/49 (6%) 3/48 (6%) 1/48 (2%)

(a) The statistical analyses used are discussed in Section II (Statistical Methods) and Table C3 (footnotes).
(b) Historical incidence at study laboratory (mean * SD): 4/230 (2% * 2%); historical incidence in NTP studies: 32/1,937

(2% t 2%)
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III. RESULTS: GENETIC TOXICOLOGY

Dimethoxane was mutagenic when tested with a
preincubation protocol in Salmonella typhimuri-
um strain TA100 in the presence but not in the
absence of Aroclor 1254-induced male Sprague
Dawley rat or Syrian hamster liver S9; it was
not mutagenic in strains TA98, TA1535, or
TA1537 with or without S9 (Table 24). In cyto-
genetic tests with Chinese hamster ovary (CHO)
cells, dimethoxane induced a highly significant
increase in sister chromatid exchanges (SCEs)
within a dose range of 1.1-12.6 pg/ml in the ab-
sence of S9; with Aroclor 1254-induced male
Sprague Dawley rat liver 89, a significant in-
crease in SCEs was observed over a range of 11-
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110 pg/ml dimethoxane (Table 25). In addition,
dimethoxane induced chromosomal aberrations
and cell cycle delay in CHO cells with and with-
out S9. Without S9, doses of 20.2 and 22.7 pg/ml
produced abnormal metaphases in 100% of cells
scored; with S9, 75% of cells exposed to 176
pg/ml and more dimethoxane contained aberra-
tions (Table 26). Dimethoxane induced sex-
linked recessive lethal mutations in Drosophila
when administered by abdominal injection to
adult Canton-S males (Table 27); no induction of
reciprocal translocations was observed (Ta-
ble 28).



TABLE 24. MUTAGENICITY OF DIMETHOXANE IN SALMONELLA TYPHIMURIUM (a)

Strain Dose (pg/plate) Revertants/Plate (b)
TA100 —-S9
Trial 1 Trial 2 Trial 3
0 118+ 0.7 129+ 3.8 163 £ 3.1
33 126 £ 3.5 -- --
100 113 + 12.3 133 £ 6.2 156 + 3.6
333 98 £ 26 125+ 94 146 £ 3.8
1,000 119 9.2 122 £ 11.3 164 £ 4.1
2,000 -- 143+ 1.2 173 £ 6.7
2,150 134 £ 123 -- --
2,500 -- 15+ 9.2 --
3,333 -- - (c)289 + 26.3
Trial summary Negative Negative Equivocal
Positive control (d) 1,379 + 61.1 1,429 + 67.5 284 + 43.1
TA100 + 89 (hamster) + 89 (rat)
Trial 1 Trial 2 Trial 1 Trial 2
0 107+ 4.9 112+ 9.7 115+ 3.4 145t 5.6
100 106 = 5.7 -- 105 + 15.6 -~
333 111 £ 115 -- 96+ 1.7 -
1,000 105t 6.1 123 £ 129 109 £ 8.7 138 £ 4.7
3,333 156 £ 3.3 140+ 26 135 2.1 136 £ 15
4,444 - 154 £ 115 - 145 £ 134
5,500 -- 271 = 20.4 -- --
5,555 - -- - 245 * 14.2
6,666 (c)278 £ 18.4 (¢)299 * 33.7 (¢)219 + 33.3 (¢)753 £ 59.3
Trial summary Positive Positive Equivocal Positive
Positive control (d) 1,313 £ 49.5 2,894 £ 8.4 916 £ 17.5 719 + 289
TA1535 -89 + 89 (hamster) +S9 (rat)
0 22 + 3.7 1+£3.0 7+23
33 2309 - -
100 16 £1.9 115 1x15
333 19 £ 23 1+3.7 7+06
1,000 1723 11 +1.2 11 £ 0.6
2,150 1825 - -
3,333 -- 6 £0.9 7%13
6,666 -- 5%03 7T+15
Trial summary Negative Negative Negative
Positive control (d) 968 + 21.7 99 £ 12.7 77 £8.5
TA1537 -S89 +89 (hamster) + 89 (rat)
0 9%1.2 1+£32 8+19
33 7+03 -- --
100 9+23 8+13 91t1.2
333 8 £3.3 1+£09 9+18
1,000 5+0.9 606 8§+18
2,150 6109 -- --
3,333 -- 8§+1.2 8+18
6,666 -- ()6 £1.2 ()6 15
Trial summary Negative Negative Negative
Positive control (d) 111 £ 114 15 £9.6 962
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TABLE 24. MUTAGENICITY OF DIMETHOXANE IN SALMONELLA TYPHIMURIUM (Continued)

Strain Dose (pg/plate) Revertants/Plate (b)
TA98 —59 + 89 (hamster) +89 (rat)
0 21 +£24 24 £03 26 £ 0.6
33 20+£1.9 - -
100 23 +23 29+ 1.3 27 +29
333 20+1.2 28 +2.4 26 £ 29
1,000 1826 28 + 2.2 3252
2,150 20 +3.0 -~ --
3,333 -- 1615 27 +2.0
6,666 (c)8 + 1.7 (c)2 1.7 --
Trial summary Negative Negative Negative
Positive control (d) 1,886 +9.4 1,509 + 76.3 855 + 39.2

(a) Study performed at EG&G Mason Research Institute. Data are presented in Mortelmans et al. (1986). Cells and study
compound or solvent (dimethyl suifoxide) were incubated in the absence of exogenous metabolic activation (—S89) or with
Aroclor 1254-induced S9 from male Syrian hamster liver or male Sprague Dawley rat liver. High dose was limited by toxicity
or solubility but did not exceed 10 mg/plate; 0 ug/plate dose is the solvent control.

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

(¢) Slight toxicity

(d) Positive control; 2-aminoanthracene was used on all strains in the presence of 89. In the absence of metabolic activation,
4-nitro-o-phenylenediamine was used with TA98, sodium azide was used with TA100 and TA1535, and 9-aminoacridine was
used with TA1537.
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TABLE 25. INDUCTION OF SISTER CHROMATID EXCHANGES IN CHINESE HAMSTER OVARY CELLS

BY DIMETHOXANE (a)

No. of SCEs/ Relative
Dose Total Chromo- No. of Chromo- SCEs/ Hours SCEs/Cell
(png/mi) Cells somes SCEs some Cell in BrdU (percent) (b)
-89 (c)
Trial 1--Summary: Positive
Dimethyl sulfoxide 50 1,055 506 0.48 10.1 25.7
Dimethoxane 0.36 50 1,054 574 0.54 11.5 25.7 113.9
1.1 50 1,046 611 0.58 12.2 25.7 120.8
3.66 50 1,049 1,621 1.55 32.4 25.7 320.8
Mitomycin C 0.001 50 1,038 637 0.61 12.7 25.7 125.7
0.02 5 105 194 1.85 38.8 25.7 384.2
Trial 2--Summary: Positive
Dimethyl sulfoxide 50 1,040 511 0.49 10.2 26.2
Dimethoxane 7.6 50 1,048 1,303 1.24 26.1 26.2 255.9
10.1 50 1,048 1,620 1.55 324 26.2 317.6
12.6 50 1,059 2,285 2.16 457 (d)33.2 448.0
Mitomycin C 0.001 50 1,048 592 0.56 11.8 26.2 115.7
0.01 5 101 198 1.96 39.6 26.2 388.2
+ 89 (e)--Summary: Positive
Dimethyl sulfoxide 50 1,045 502 0.48 10.0 25.7
Dimethoxane 11 50 1,046 621 0.59 124 25.7 124.0
36.6 50 1,053 1,000 0.95 20.0 25.7 200.0
110 50 1,046 1,476 1.41 29.5 (d)33.5 295.0
Cyclophosphamide 0.4 50 1,054 816 0.77 16.3 25.7 163.0
2 5 105 208 1.98 41.6 25.7 416.0

(a) Study performed at Litton Bionetics, Inc. SCE = sister chromatid exchange; BrdU = bromodeoxyuridine. A detailed de-
scription of the SCE protocol is presented by Galloway et al. (1985, 1987). Briefly, Chinese hamster ovary cells were incubated
with study compound or solvent as described in (¢) and (e) below and cultured for sufficient time to reach second metaphase
division. Cells were then collected by mitotic shake-off, fixed, air dried, and stained.
(b) SCEs/cell of culture exposed to study chemical relative to those of culture exposed to solvent

(¢) In the absence of $9, Chinese hamster ovary cells were incubated with study compound or solvent for 2 hours at 37° C. Then
BrdU was added, and incubation was continued for 24 hours. Cells were washed, fresh medium containing BrdU and colcemid

was added, and incubation was continued for 2-3 hours.

(d) Because some chemicals induce a delay in the cell division cycle, harvest times are occasionally extended to maximize the
proportion of second division cells available for analysis.
(e) In the presence of 89, cells were incubated with study compound or solvent for 2 hours at 37°C. Cells were then washed, and
medium containing BrdU was added. Cells were incubated for a further 26 hours, with colcemid present for the final 2-3 hours.
S9 was from the liver of Aroclor 1254-induced male Sprague Dawley rats.
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TABLE 26. INDUCTION OF CHROMOSOMAL ABERRATIONS IN CHINESE HAMSTER OVARY CELLS
BY DIMETHOXANE (a)

-S89 (b) +89 (¢)
Dose  Total No. of Abs/ Percent Dose  Total No. of Abs/ Percent
(pg/ml)  Cells Abs Cell Cells (ug/ml)  Cells Abs Cell Cells
with Abs with Abs
Harvest time: 22.0 hours (d) Harvest time: 21.8 hours (d)
Dimethyl sulfoxide Dimethyl sulfoxide
100 4 0.04 4.0 100 7 0.07 4.0
Dimethoxane Dimethoxane
12.6 100 5 0.05 5.0 126 100 9 0.09 9.0
15.1 100 23 0.23 20.0 176 50 90 1.80 76.0
20.2 25 214 8.56 100.0 198 50 88 1.76 74.0
22.7 10 82 8.20 100.0
Summary: Positive Summary: Positive
Mitomycin C Cyclophosphamide
0.04 50 i9 0.38 22.0 12,5 50 21 0.42 26.0

(a) Study performed at Litton Bionetics, Inc.; Abs = aberrations. A detailed presentation of the technique for detecting chromo-
somal aberrations is found in Galloway et al. (1985, 1987). Briefly, Chinese hamster ovary cells were incubated with study com-
pound or solvent as indicated in (b) and (c). Cells were arrested in first metaphase by addition of colcemid and harvested by mi-
totic shake-off, fixed, and stained in 6% Giemsa.

(b) In the absence of S9, cells were incubated with study compound or solvent for 8-10 hours at 37° C. Cells were then washed,
and fresh medium containing colcemid was added for an additional 2-3 hours followed by harvest.

(¢) In the presence of S8, cells were incubated with study compound or solvent for 2 hours at 37°C. Cells were then washed, me-
dium was added, and incubation was continued for 8-10 hours. Colcemid was added for the last 2-3 hours of incubation before
harvest, S9 was from the liver of Aroclor 1254-induced male Sprague Dawley rats.

(d) Because of significant chemical induced cell cycle delay, incubation time prior to addition of colcemid was lengthened to
provide sufficient metaphases at harvest.
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TABLE 27. INDUCTION OF SEX-LINKED RECESSIVE LETHAL MUTATIONS IN DROSOPHILA BY
DIMETHOXANE (a)

Induced Induced
Route of Dose Incidence Incidence No. of Lethals/No. of X Chromosomes Tested Overall
Exposure (ppm) of Deaths of Sterility Mating 1 Mating 2 Mating 3 Total (b)
(percent) (percent)
Injection 6,000 2 0 3/1,516 1/1,439 1/1,417 5/4,372(0.11%)
0 0/1,993 3/1,926 1/1,766 4/5,685 (0.07%)
Injection 10,000 0 3 2/1,043 4/677 2/739 8/2,459 (0.33%)
0 0/1,033 0/978 1/784 1/2,795 (0.04%)
Injection 12,500 17 14 2/1,543 2/1,080 2/1,086 6/3,709 (0.16%)
0 212,062 3/1,884 1/1,651 6/5,597 (0.11%)

(a) Study performed at University of Wisconsin-Madison. Data are presented in Woodruffet al. (1985). Exposure was done by
injecting 24-hour-old Canton-S males with a solution of dimethoxane dissolved in 0.7% saline and allowing 24 hours for re-
covery. Exposed males were mated to three Basc females for 3 days and given fresh females at 2-day intervals to produce three
broods of 3,2, and 2 days; sample sperm from successive matings were treated as spermatozoa (mating 1), spermatids (mating
2), and spermatocytes (mating 3). F, heterozygous females were crossed to their siblings and placed in individual vials. F,
daughters from the same parental male were kept together to identify clusters; clusters were removed. After 17 days, pre-
sumptive lethal mutations were identified as vials containing no wild-type males; these were retested. Results were significant
at the 5% level (Margolin et al., 1983).

(b) Combined total number of lethal mutations/number of X chromosomes tested for three mating trials

TABLE 28. INDUCTION OF RECIPROCAL TRANSLOCATIONS IN DROSOPHILA BY DIMETHOXANE (a)

Transfers Total Total No. Total Trans-
Route of Dose (translocations/total F, tested) No. of of Trans- locations
Exposure (ppm) 1 2 3 4 5 6 Tests locations (percent)
Injection 12,000 0/1,305 0/1,247 0/1,037  0/803 0/533 0/345 5,270 0 0.00
Historical
control 0 116,163 2 0.0017

(a) Study performed at University of Wisconsin-Madison. Data are presented in Woodruff et al. (1985). Exposed males were
mated to three bw;st females for 3 days and discarded. The females were transferred to fresh medium every 3-4 days to produce
a total of six cultures, and then they were discarded. In this manner, sample sperm from successive cultures were stored for
increasing lengths of time. Individual F; males were backcrossed to bw;st females, and the F, generation was screened for
pseudolinkage. This procedure allows the recovery of translocations involving the Y, second, or third chromosomes in any
combination. Presumptive translocations were retested. Results were not significant at the 5% level (Kastenbaum and
Bowman, 1970).
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IV. DISCUSSION AND CONCLUSIONS

Dimethoxane is an antimicrobial agent used pri-
marily as a preservative in water-based paints,
cutting oils, fabric softeners, inks, polymers, and
spinning emulsions. [t was nominated and se-
lected for toxicology and carcinogenesis studies
because of widespread human exposure and be-
cause in a limited drinking water study, it was
reported to cause malignant liver tumors in
male Wistar rats (Hoch-Ligeti et al., 1974). The
chemical used was a typical commercial grade of
approximately 80% purity and, according to the
manufacturer, also contained acetaldehyde
(0.2%), vinyl acetate (1.4%), crotonaldehyde and
its corresponding aldol (1.8%), and 25 other un-
identified impurities; none of the unidentified
impurities was present at more than 3.0%.

Single-administration, 16-day, 13-week, 15-
month, and 2-year studies of dimethoxane were
conducted in F344/N rats and B6C3F| mice. The
compound was administered in corn oil because
of its instability in water.

The toxic effects of dimethoxane appeared to be
associated with the primary site of chemical ap-
plication, i.e., the stomach in the gavage studies
and the skin in the dermal studies (Appendix G).

Genetic Toxicology

Genetic toxicology studies were conducted in
Salmonella typhimurium, in Chinese hamster
ovary (CHO) cells for sister chromatid ex-
changes (SCEs) and chromosomal aberrations,
and in Drosophila for sex-linked recessive lethal
mutations and translocations,

Dimethoxane is clearly mutagenic in Salmo-
nella (see Table 24) and produced SCEs (see
Table 25) and chromosomal aberrations (see Ta-
ble 26) in cultured CHO cells. Sex-linked reces-
sive lethal mutations, but not reciprocal trans-
locations, were induced in Drosophila (see
Tables 27 and 28). This genetic activity might
be attributable to the 6-hydroxy analog of di-
methoxane. Dimethoxane has been shown to hy-
drolyze in aqueous solutions to produce acetic
acid and the 6-hydroxy analog (IARC, 1977). In
the genetic toxicology studies described in this
report, dimethoxane was tested in aqueous
media.

Dimethoxane, NTP TR 354

Acetaldehyde and crotonaldehyde (present at
0.2% and 1.8% in the commercial-grade dimeth-
oxane used in these 2-year studies) may have
contributed to the genetic toxicity observed with
dimethoxane. These two compounds are genet-
ically active and were mutagenic to Salmonella
(Haworth et al., 1983) and/or to Drosophila
(Woodruff et al., 1985; Mortelmans et al., 1986).

Results of Short-Term Studies

In the single-administration and 16-day gavage
studies, deaths occurred in rats and male mice
dosed with 2,000 mg/kg or more. Compound-
related lesions observed after administration for
16 days were squamous epithelial hyperplasia
and hyperkeratosis of the forestomach in rats re-
ceiving 250 mg/kg or more and in mice receiving
500 mg/kg or more. Notable toxic effects ob-
served in the 13-week gavage studies were limit-
ed to the forestomach. Ulceration and inflam-
mation of the forestomach were observed in rats
dosed with 500 mg/kg. Acanthosis (hyperplasia
of the squamous epithelium) and hyperkeratosis
of the squamous epithelium were observed in
male rats at doses higher than 31 mg/kg, in fe-
male rats at doses higher than 125 mg/kg, and in
male and female mice at 500 mg/kg. The fore-
stomach lesions in rats and mice were judged to
be less severe at lower doses.

In the 13-week studies, rats appeared to be more
responsive than mice to the forestomach toxicity
of dimethoxane administered in corn oil by ga-
vage, since the lowest doses that caused com-
pound-related forestomach lesions in rats were
lower (two to eight times) than those needed to
produce similar lesions in mice. Male rats ap-
peared to be more responsive than female rats;
male and female mice were equally responsive to
the toxic effects of this compound. Based on
these results, the doses of dimethoxane selected
for the 2-year studies were 62.5 or 125 mg/kg for
male rats, 125 or 250 mg/kg for female rats, and
250 or 500 mg/kg for male and female mice.

Results of the Fifteen-Month and Two-
Year Studies

Body weight and survival of dosed male and
female rats were similar to those of vehicle
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controls. Administration of other antibiotics
(tetracycline hydrochloride and oxytetracycline
hydrochloride) for 2 years increased the survival
of rats but had no influence on body weights of
rats (Deichmann et al., 1964; NTP, 1987, 1989a).
This effect on survival was not seen with
dimethoxane.

Based on the results of the 13-week studies and
presence of compound-related histopathologic le-
sions in the forestomach of rats in the 2-year
studies, the doses for the 2-year studies were de-
termined to be adequate. In the 2-year studies,
acanthosis and hyperkeratosis were increased in
high dose rats. Squamous papillomas of the fore-
stomach were seen in one high dose male and
one high dose female rat.

The findings of no evidence of carcinogenicity in
the current studies in rats appear to contrast
with the carcinogenic response observed with di-
methoxane in a drinking water study in male
Wistar rats (Hoch-Ligeti et al., 1974). The dis-
parity could be related to the difference in the
size of the dose. Based on average body weight
and water consumption, the average dose of di-
methoxane the rats received in the drinking
water study was 850 mg/kg body weight per day.
This dose is three to seven times the highest
doses (125 and 250 mg/kg) received by male or
female rats in the present studies. Additionally,
in the drinking water studies, animals were ex-
posed continuously to dimethoxane, whereas in
the gavage studies, a single bolus was used.

At 15 months, harderian gland neoplasms were
seen in one high dose male and two high dose fe-
male mice. However, no increase in the inci-
dence of harderian gland neoplasms was seen at
2 years (Tables C1 and D1). Acanthosis of the
forestomach was seen in almost half the male
and female mice in the high dose groups.

In the 2-year studies, body weight and survival
of dosed and vehicle control mice were similar.
There were dimethoxane-related increases in
the incidences of acanthosis, hyperkeratosis, and
chronic inflammation of the forestomach in
dosed mice relative to those in vehicle controls.
These forestomach lesions were seen in mice in
the 13-week studies, and acanthosis was seen in
mice that were killed at 15 months. Squamous

61

cell papillomas of the forestomach occurred in
two vehicle control, three low dose, and seven
high dose male mice; one carcinoma occurred in
another high dose male. Papillomas and papillo-
mas or carcinomas (combined) occurred with
positive trends. Pairwise comparisons between
vehicle control and low or high dose male mice
were not statistically significant. The historical
incidences of these neoplasms are low at the
study laboratory (papilloma: 4/230, 1.7%; carci-
noma: 0/230) and throughout the Program (pap-
illoma: 23/1,937, 1.2%; carcinoma: 9/1,937,
0.5%: Table C4). No increased incidences of fore-
stomach neoplasms were seen in female mice,
and a forestomach papilloma was observed in
one high dose rat of each sex.

The spectrum of lesions observed in the fore-
stomach of rats and mice given dimethoxane by
gavage for 16 days or 13 weeks indicates that the
chemical is cytotoxic. The ulceration, inflamma-
tion, and hyperplasia of the stratified squamous
epithelium most likely are a response to cell ne-
crosis and/or an accelerated rate of cell differen-
tiation, keratinization, and loss. Epithelial hy-
perplasia is a common response to irritants and
“promoters” (Argyris, 1985). Diffuse hyper-
plasia (diagnosed as acanthosis) and focal hyper-
plasia of the stratified squamous epithelium oc-
curred also in mice given dimethoxane for 2
years. In male mice, there was a slight dose-
related increase in squamous cell papillomas.
The etiology of this forestomach lesion is un-
known, and whether the marginal increase is re-
lated to the process of carcinogenesis or to
chronic irritation of the forestomach mucosa is
uncertain. The papillomas generally consisted
of broad-based exophytic papillary structures
and, therefore, met the minimum morphologic
criteria for a diagnosis of papilloma; however,
there was no cellular atypia or dysplasia to sug-
gest progression to malignancy. Although little
is known concerning the potential for forestom-
ach papillomas to regress or progress to overt
neoplasia, the forestomach epithelium is a stra-
tified squamous epithelium like that of the skin,
and squamous papillomas of the forestomach are
similar morphologically to those of the skin
(Odashima, 1979). In the two-stage model of
skin carcinogenesis, one application of an initia-
tor is followed by repeated applications of a pro-
moter; a preponderance of papillomas is induced,
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and 90%-95% of these have been shown to re-
gress (Burns et al., 1976a,b; Colburn, 1980).
Studies of the induction and regression kinetics
of papillomas suggest that there are two popula-
tions of papillomas: a large population that re-
gresses after cessation of chemical application
(conditional or promoter-dependent papillomas)
and a very small population of autonomous pap-
illomas that persist (Burns et al., 1976a,b). At
present, it is unknown whether autonomous
papillomas arise directly from conditional papil-
lomas in a sequential series of events beginning
with a single cell or whether they arise from dif-
ferent populations of cells (Chu et al., 1987).
This issue is important because squamous cell
carcinomas have been proposed to arise pri-
marily from autonomous but not conditional
papillomas, and the latter may not reflect a true
carcinogenic response. In initiation-promotion
studies, more than 90% of the squamous cell car-
cinomas develop from papillomas, but the con-
version rate is low (Hennings et al., 1983).

Other studies on the population kinetics of papil-
lomas of the skin indicate that promoters gen-
erally do not increase the conversion rate of pap-
illomas to carcinomas, whereas initiators do
(Hennings et al., 1983). These studies suggest
that further genetic changes to papilloma cells
are required for the development of malignant
neoplasms.

Several chemicals given in corn oil by gavage in
NTP studies induced forestomach tumors in
B6C3F; mice (Table 29). All these chemicals are
known irritants, are mutagenic (except benzyl
acetate) in the majority of genotoxicity tests (Ta-
ble 30), and cause an increase in the incidence of
nonneoplastic (epithelial hyperplasia, acantho-
sis, or hyperkeratosis) and neoplastic (papilloma
or carcinoma) lesions of the forestomach of mice
of each sex. Of the chemicals listed, only two

(benzyl acetate and dimethylvinyl chloride)
induced tumors at other sites. Dimethoxane
shares all the features common to these fore-
stomach carcinogens, except that it increased
the incidence of papillomas only in male B6C3F,
mice and only to a marginal extent. In view of
the above discussion, the increase in squamous
cell papillomas of the forestomach of male mice
could be attributed to dimethoxane
administration.

Audit

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

Conclusions

Under the conditions of these 2-year corn oil ga-
vage studies, there was no evidence of carcino-
genic activity* of dimethoxane for male F344/N
rats receiving 62.5 or 125 mg/kg or for female
F344/N rats receiving 125 or 250 mg/kg per day.
There was equivocal evidence of carcinogenic ac-
tivity of dimethoxane for male B6C3F; mice, as
indicated by an increased incidence of forestom-
ach neoplasms. There was no evidence of carci-
nogenic activity for female B6C3F; mice re-
ceiving 250 or 500 mg/kg per day. Acanthosis
and hyperkeratosis occurred at increased inci-
dences in the forestomach of high dose rats. In-
flammation, acanthosis with hyperkeratosis,
and focal hyperplasia occurred at increased inci-
dences in the forestomach of dosed mice.

*Explanation of Levels of Evidence of Carcinogenic Activity is on page 6.
A summary of the Peer Review comments and the public discussion on this Technical Report appears on page 9.

Dimethoxane, NTP TR 354

62



TABLE 29. INCIDENCES OF FORESTOMACH SQUAMOUS CELL NEOPLASMS IN B6C3F, MICE GIVEN
VARIOUS CHEMICALS IN CORN OIL BY GAVAGE FOR UP TO TWO YEARS

Male Female
Study Dose Papilloma Carcinoma Dose Papilloma Carcinoma References
(mg/kg) (mg/kg)
Ethylacrylate
0 0/48 0/48 0 1/50 0/50 NTP, 1986a
100 4/47 2/47 100 4/49 1/49
200 9/50 5/50 200 5/48 2/48
Diglycidyl resorcinol ether
0 0/47 0/47 0 0/47 0/47 NTP, 1986b
50 4/49 14/49 50 5/49 12/49
100 10/50 25/50 100 10/49 23/49
1,2-Dibromo-3-chloropropane
0 0/20 0/20 0 0/20 0/20 NCI, 1978
80-130 0/46 43/46 60-130 0/50 50/50
160-260 0/49 47/49 120-260 0/48 47/48
Dimethylvinyl chloride
0 0/48 1/48 0 0/50 0/50 NTP, 1986¢
100 42/47 3/47 100 1/47 40/47
200 35/44 8/44 200 3/43 36/43
3-Chloro-2-methyipropene
0 3/49 0/49 0 0/50 0/50 NTP, 1986d
100 19/49 5/49 100 15/48 1/48
200 30/49 7/49 200 29/44 2/44
Dichlorvos
0 1/50 0/50 0 5/49 0/49 NTP, 1989b
10 1/50 0/50 20 6/49 0/49
20 9/50 0/50 40 18/50 2/50
Benzyl acetate
0 3/49 1/49 0 0/50 0/50 NTP, 1986e
500 3/48 1/48 500 0/50 0/50
1,000 9/49 2/49 1,000 4/48 0/48
Dimethoxane
0 2/47 0/47 0 3/49 0/49 Current studies
250 3/47 0/47 250 3/48 0/48
500 7/50 1/50 500 1/48 0/48
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TABLE 30. MUTAGENICITY OF VARIOUS CHEMICALS THAT INDUCE FORESTOMACH NEOPLASMS
IN B6C3F; MICE AFTER ADMINISTRATION IN CORN OIL BY GAVAGE FOR UP TO TWO YEARS

Drosophila
Mouse In Vitro Cytogenetics Sex-linked Reciprocal
Study Salmonella Lymphoma  SCE Aberration Rec. Lethals Translocation
Ethylacrylate - + + + - -
Diglycidyl resorcinol ether + + + + + +
1,2-Dibromo-3-chloropropane  + + + + + +
Dimethylvinyl chloride + + + - + +
3-Chloro-2-methylpropene - + + + On test On test
Dichlorvos + + + +
Benzyl acetate - + - - On test On test
Dimethoxane + Not tested + + + -
Benzaldehyde - + + - —

Dimethoxane, NTP TR 354 64



V. REFERENCES

65 Dimethoxane, NTP TR 354



V. REFERENCES

1. Ames, B.N.; McCann, J.; Yamasaki, E. (1975)
Methods for detecting carcinogens and muta-
gens with the Salmonella/mammalian-micro-
some mutagenicity test. Mutat. Res. 31:347-364.

2. Arbete och Halsa (1983) Consensus Report for
Dioxane. Scientific Basis for Swedish Occupa-
tional Standards. IV. Solna, Sweden: National
Board of Occupational Safety and Health, Cri-
teria Group for Occupational Standards, pp. 35-
41.

3. Argyris, T.S. (1985) Regeneration and the
mechanism of epidermal tumor promotion. CRC
Crit. Rev. Toxicol. 14:211-258.

4. Armitage, P. (1971) Statistical Methods in
Medical Research. New York: John Wiley &
Sons, Inc., pp. 362-365.

5. Berenblum, I., Ed. (1969) Carcinogenicity
Testing: A Report of the Panel on Carcinogenici-
ty of the Cancer Research Commission of UICC,
Vol. 2. Geneva: International Union Against
Cancer.

6. Boorman, G.A.; Montgomery, C.A., Jr.; Eus-
tis, S.L., Wolfe, M.J.; McConnell, E.E.; Hardisty,
J.F. (1985) Quality assurance in pathology for
rodent carcinogenicity studies. Milman, H.;
Weisburger, E., Eds.. Handbook of Carcinogen
Testing. Park Ridge, NJ: Noyes Publications,
pp. 345-357.

7. Braun, W.H.; Young, J.D. (1977) Identifica-
tion of beta-hydroxyethoxyacetic acid as the ma-
jor urinary metabolite of 1,4-dioxane in the rat.
Toxicol. Appl. Pharmacol. 30:275-286.

8. Burns, F.J.; Vanderlaan, M.; Sivak, A.; Al-
bert, R.E. (1976a) Regression kinetics of mouse
skin papillomas. Cancer Res. 36:1422-1427,

9. Burns, F.J.; Vanderlaan, M.; Snyder, E.; Al-
bert, R.E. (1976b) Induction and progression ki-
netics of mouse skin papillomas. Slaga, T.J.;
Sivak, A.; Boutwell, R.K., Eds.: Carcinogenesis,
Vol. 2. Mechanisms of Tumor Promotion and
Cocarcinogenesis. New York: Raven Press, pp.
91-96.

Dimethoxane, NTP TR 354

10. Chuy, K.C.; Brown, C.C.; Tarone, R.E.; Tan,

- W.Y. (1987) Differentiating among proposed

mechanisms for tumor promotion in mouse skin
with the use of multievent model for cancer. J.
Natl. Cancer Inst. 79:789-796.

11. Colburn, N.H. (1980) Tumor promotion and
preneoplastic progression. Slaga, T.J., Ed.: Car-
cinogenesis, Vol. 5: Modifiers of Chemical Car-
cinogenesis. New York: Raven Press, pp. 33-56.

12. Cox, D.R. (1972) Regression models and life
tables. J. R. Stat. Soc. B34:187-220.

13. Deichmann, W.; Bernal, E.; Anderson, W ;
Keplinger, M.; Landeen, K.; MacDonald, W.
(1964) The chronic oral toxicity of oxytetra-
cycline HC1 and tetracycline HCl in the rat, dog
and pig. Ind. Med. Surg. 33:787-806.

14. Dinse, G.E.; Haseman, J.K. (1986) Logistic
regression analysis of incidental-tumor data
from animal carcinogenicity experiments. Fun-
dam. Appl. Toxicol. 6:44-52.

15. Dinse, G.E.; Lagakos, S.W. (1983) Regression
analysis of tumour prevalence data. J. R. Stat.
Soc. C32:236-248.

16. Dunn, O.J. (1964) Multiple comparisons
using rank sums. Technometrics 6:241-252.

17. Dunnett, C.W. (1955) A multiple comparison
procedure for comparing several treatments
with a control. J. Am. Stat. Assoc. 50:1096-1122.

18. Galloway, S.M.; Bloom, A.D.; Resnick, M,;
Margolin, B.H.; Nakamura, F.; Archer, P ;
Zeiger, E. (1985) Development of a standard pro-
tocol for in vitro cytogenetic testing with Chi-
nese hamster ovary cells: Comparison of results
for 22 compounds in two laboratories. Environ.
Mutagen. 7:1-51.

19. Galloway, S.M.; Armstrong, M.A.; Reuben,
C.; Colman, S.; Brown, B.; Cannon, C.; Bloom,
A.D.; Nakamura, G.; Ahmed, M.; Duk, S,
Rimpo, J.; Margolin, B.H.; Resnick, M.; Ander-
son, B.; Zeiger, E. (1987) Chromosome aberra-
tion and sister chromatid exchange tests in vitro
in Chinese hamster ovary cells: Results for 108
chemicals. Environ. Molec. Mutagen. 10(Suppl.
10):1-175.



V. REFERENCES

20. Gart, J.dJ.; Chu, K.C.; Tarone, R.E. (1979)
Statistical issues in interpretation of chronic bi-
oassay tests for carcinogenicity. J. Natl. Cancer
Inst. 62:957-974.

21. Givaudan Corp. (1977) The Evaluation of the
Oncogenic Potential of GIV-2-0494 When Ap-
plied Dermally to the Intact Skin of Male and
Female Mice for 80 Consecutive Weeks. Clifton,
NJ: Givaudan Corp.

22. Haseman, J.K.; Huff, J.; Boorman, G.A.
(1984) Use of historical control data in carcino-
genicity studies in rodents. Toxicol. Pathol.
12:126-135.

23. Haseman, J.K.; Huff, J.; Rao, G.N.; Arnold,
d.; Boorman, G.A.; McConnell, E.E. (1985) Neo-
plasms observed in untreated and corn oil ga-
vage control groups of F344/N rats and
(C5TBL/6N X C3H/HeN)F; (B6C3F;) mice. .
Natl. Cancer Inst. 75:975-984.

24. Hawley, G.G., Ed. (1981) The Condensed
Chemical Dictionary, 10th ed. New York: Van
Nostrand Reinhold Co., p. 362.

25. Haworth, S.; Lawlor, T.; Mortelmans, K.;
Speck, W.; Zeiger, E. (1983) Salmonella muta-
genicity test results for 250 chemicals. Environ.
Mutagen. Suppl. 1:3-142.

26. Hennings, H.; Shores, R.; Wenk, M.L.;
Spangler, E.F.; Tarone, R.; Ysupa, S.H. (1983)
Malignant conversion of mouse skin tumors is
increased by tumour initiators and unaffected by
tumour promoters. Nature 304:67-69.

27. Hoch-Ligeti, C.; Argus, M.F.; Arcos, J.C.
(1974) Oncogenic activity of an m-dioxane deriv-
ative: 2,6-Dimethyl-m-dioxan-4-ol acetate (di-
methoxane). J. Natl. Cancer Inst. 53:791-794.

28. International Agency for Research on Cancer
(IARC) (1977) Dimethoxane. IARC Monographs
on the Evaluation of the Carcinogenic Risk of
Chemicals to Man, Vol. 15. Some Fumigants,
the Herbicides 2,4-D and 2,4,5-T, Chlorinated
Dibenzodioxins and Miscellaneous Industrial
Chemicals. Lyon, France: World Health Or-
ganization, pp. 177-181.

67

29. Jonckheere, A. (1954) A distribution-free k-
sample test against ordered alternatives. Bio-
metrika 41:133-145.

30. Kaplan, E.L.; Meier, P. (1958) Nonpara-
metric estimation from incomplete observations.
J. Am. Stat. Assoc. 53:457-481.

31. Kastenbaum, M.A.; Bowman, K.O. (1970)
Tables for determining the statistical signifi-
cance of mutation frequencies. Mutat. Res.
9.527-549.

32. Mantel, N.; Haenszel, W. (1959) Statistical
aspects of the analysis of data from retrospective
studies of disease. J. Natl. Cancer Inst. 22:719-
748.

33. Margolin, B.H.; Collings, B.J.; Mason, J.M.
(1983) Statistical analysis and sample-size de-
terminations for mutagenicity experiments with
binomial responses. Environ. Mutagen. 5:705-
7186.

34. Maronpot, R.R.; Boorman, G.A. (1982) Inter-
pretation of rodent hepatocellular proliferative
alterations and hepatocellular tumors in chemi-
cal safety assessment. Toxicol. Pathol. 10:71-80.

35. McConnell, E.E. (1983a) Pathology require-
ments for rodent two-year studies. I. A review
of current procedures. Toxicol. Pathol. 11:60-64.

36. McConnell, E.E. (1983b) Pathology require-
ments for rodent two-year studies. II. Alterna-
tive approaches. Toxicol. Pathol. 11:65-76.

37. McConnell, E.E_; Solleveld, H.A.; Swenberg,
J.A.; Boorman, G.A. (1986) Guidelines for com-
bining neoplasms for evaluation of rodent car-
cinogenesis studies. J. Natl. Cancer Inst.
76:283-289.

38. McKnight, B.; Crowley, J. (1984) Tests for
differences in tumor incidence based on animal
carcinogenesis experiments. J. Am. Stat. Assoc.
79:639-648.

39. Mehlenbacher, V.C.; Hooper, T.H.; Sallee,
E.M.; Link, W.E., Eds. (1972) Official and Tenta-
tive Methods of the American Oil Chemists’
Society, 3rd ed., rev. Champaign, IL: American
Oil Chemists’ Society.

Dimethoxane, NTP TR 354



V. REFERENCES

40. The Merck Index (1983) 10th ed. Rahway,
NJ: Merck & Co., Inc., pp. 469-470.

41. Mortelmans, K.; Haworth, S.; Lawlor, T;
Speck, W.; Tainer, B.; Zeiger, E. (1986) Sal-
monella mutagenicity tests. II. Results from the
testing of 270 chemicals. Environ. Mutagen.
8(Suppl. 7):1-119.

42. Mungikar, A.M.; Pawar, S.S. (1979) Effect of
route of administration of dioxane on hepatic
mixed function oxidase enzymes in mice. Indian
J. Exp. Biol. 17:174-176.

43, National Cancer Institute (NCD (1976)
Guidelines for Carcinogen Bioassay in Small Ro-
dents. NCI Technical Report No. 1. U.S. De-
partment of Health, Education, and Welfare,
Public Health Service, National Institutes of
Health, Bethesda, MD. 65 p.

44. National Cancer Institute (NCI) (1978) Bio-
assay of Dibromochloropropane for Possible Car-
cinogenicity. NCI Technical Report No. 28. U.S.
Department of Health, Education, and Welfare,
Public Health Service, National Institutes of
Health, Bethesda, MD.

45. National Institute for Occupational Safety
and Health (NIOSH) (1980} Registry of Toxic Ef-
fects of Chemical Substances, Vol. 1. U.S. De-
partment of Health and Human Services, Public
Health Service, National Institutes of Health,
Washington, DC, p. 38.

46. National Institute for Occupational Safety
and Health (NIOSH) (1988) National Occupa-
tional Exposure Survey (NOES) as of Oct. 10,
1988. U.S. Department of Health and Human
Services, Public Health Service, National Insti-
tutes of Health, Cincinnati, OH.

47. National Institutes of Health (NIH) (1978)
NIH Specification, NIH-11-1335, November 1.
U.S. Department of Health, Education, and Wel-
fare, Public Health Service, National Institutes
of Health, Bethesda, MD.

Dimethoxane, NTP TR 354

48. National Toxicology Program (NTP) (1986a)
Carcinogenesis Studies of Ethyl Acrylate in
F344/N Rats and B6C3F; Mice. NTP Technical
Report No. 259. U.S. Department of Health and
Human Services, Public Health Service,
National Institutes of Health, Research Triangle
Park, NC. 224 p.

49. National Toxicology Program (NTP) (1986b)
Toxicology and Carcinogenesis Studies of Digly-
cidyl Resorcinol Ether in F344/N Rats and
B6C3F; Mice. NTP Technical Report No. 257.
U.S. Department of Health and Human Ser-
vices, Public Health Service, National Institutes
of Health, Research Triangle Park, NC. 222 p.

50. National Toxicology Program (NTP) (1986¢)
Toxicology and Carcinogenesis Studies of Di-
methylvinyl Chloride (1-Chloro-2-Methylpro-
pene) in F344/N Rats and B6C3F; Mice. NTP
Technical Report No. 316. U.S. Department of
Health and Human Services, Public Health Ser-
vice, National Institutes of Health, Research
Triangle Park, NC. 238 p.

51. National Toxicology Program (NTP) (1986d)
Toxicology and Carcinogenesis Studies of 3-
Chloro-2-Methylpropene in F344/N Rats and
B6C3F; Mice. NTP Technical Report No. 300.
U.S. Department of Health and Human Ser-
vices, Public Health Service, National Institutes
of Health, Research Triangle Park, NC. 196 p.

52. National Toxicology Program (NTP) (1986e)
Toxicology and Carcinogenesis Studies of Benzyl
Acetate in F344/N Rats and B6C3F; Mice. NTP
Technical Report No. 250. U.S. Department of
Health and Human Services, Public Health Ser-
vice, National Institutes of Health, Research
Triangle Park, NC. 204 p.

53. National Toxicology Program (NTP) (1987)
Toxicology and Carcinogenesis Studies of Oxy-
tetracycline Hydrochloride in F344/N Rats and
B6C3F; Mice. NTP Technical Report No. 315.
U.S. Department of Health and Human Ser-
vices, Public Health Service, National Institutes
of Health, Research Triangle Park, NC. 192 p.



V. REFERENCES

54. National Toxicology Program (NTP) (1989a)
Toxicology and Carcinogenesis Studies of Tetra-
cycline Hydrochloride in F344/N Rats and
B6C3F; Mice. NTP Technical Report No. 344.
U.S. Department of Health and Human Ser-
vices, Public Health Service, National Institutes
of Health, Research Triangle Park, NC. 172 p.

55. National Toxicology Program (NTP) (1989b)
Toxicology and Carcinogenesis Studies of Di-
chlorvos in F344/N Rats and B6C3F| Mice. NTP
Technical Report No. 342. U.S. Department of
Health and Human Services, Public Health Ser-
vice, National Institutes of Health, Research
Triangle Park, NC (in preparation).

56. Odashima, S. (1979) Tumours of the oral cav-
ity, pharynx, oesophagus and stomach. Pathol-
ogy of Tumours of Laboratory Animals, Vol. II:
Tumours of the Mouse. Lyon, France: Inter-
national Agency for Research on Cancer.

57. Sadtler Commercial Composite Infrared In-
dexes (1977) IR No. A4485. Philadelphia:
Sadtler Research Laboratories.

69

58. Shirley, E. (1977) A non-parametric equiva-
lent of Williams’ test for contrasting increasing
dose levels of a treatment. Biometrics 33:386-
389.

59. Shmunes, E.; Kempton, R.J. (1980) Allergic
contact dermatitis to dimethoxane in a spin
finish. Contact Dermatitis 6:421-424.

60. Tarone, R.E. (1975) Tests for trend in life ta-
ble analysis. Biometrika 62:679-682.

61. U.S. Environmental Protection Agency
(USEPA) (1987) TSCA Initial Inventory. Report
on Domestic Production of Dimethoxane in 1977
(Database).

62. Woodruff, R.C.; Mason, J M.; Valencia, R.;
Zimmering, S. (1985) Chemical mutagenesis
testing in Drosophila. V. Results of 53 coded
compounds tested for the National Toxicology
Program. Environ. Mutagen. 7:677-702.

63. Young, J.D.; Braun, W.H.; Gehring, P.J.;
Horvath, B.S.; Daniel, R.L. (1976) 1,4-Dioxane
and beta-hydroxyethoxyacetic acid excretion in
urine of human exposed to dioxane vapors.
Toxicol. Appl. Pharmacol. 38:643-646.

Dimethoxane, NTP TR 354



Dimethoxane, NTP TR 354

70



APPENDIX A

SUMMARY OF LESIONS IN MALE RATS IN
THE TWO-YEAR GAVAGE STUDY OF

DIMETHOXANE

PAGE
TABLE Al SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-
YEAR GAVAGE STUDY OF DIMETHOXANE 73
TABLE A2 INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE 76
TABLE A3 ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE 88
TABLE A4 SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
IN THE TWO-YEAR GAVAGE STUDY OF DIMETHOXANE 91

71 Dimethoxane, NTP TR 354



Dimethoxane, NTP TR 354

72



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

Vehicle Control Low Dose High Dose
Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 50 50
ALIMENTARY SYSTEM

Intestine large, rectum (49) (47 47
Mesothelioma malignant 1 (2%)

Intestine small, ileum (50) (45) (45)
Mesothelioma malignant 1 (2%)

Intestine small, jejunum (49) 50) 49)
Mesothelioma malignant 1 (2%)

Liver (50) 50y (50
Leukemia mononuclear 19 (38%) 14 (28%) 9 (18%)
Mesothelioma malignant 1 (2%)
Neoplastic nodule 1 (2%)

Mesentery *(50) *(50) *(50)
Leukemia mononuclear 1 (2%)
Mesothelioma malignant 2 (4%) 1 2%) 1 (2%)

Pancreas (50) (50) (50)
Leukemia mononuclear 3 (6%)

Mesothelioma malignant 1 2%
Acinus, adenoma, multiple 1 (2%)

Salivary glands (50) (50) (50
Leukemia mononuclear 1 (2%) 1 (2%)

Stomach, forestomach (50) (50) (50)
Papilloma squamous 1 (2%)

CARDIOVASCULAR SYSTEM

Heart (50) 50 (50)
Leukemia mononuclear 2 (4% 1 (2%) 1 (2%)
Mesothelioma malignant, metastatic, uncertain

primary site 1 (2%)
ENDOCRINE SYSTEM

Adrenal gland, cortex (50) (50) (49)
Adenoma 1 (2%)

Carcinoma 1 2%) 1 (2%) 1 2%
Leukemia mononuclear 8 (12%) 4 (8%) 3 (6%)

Adrenal gland, medulla (50) (50) (50)
Leukemia mononuclear 6 (12%) 4 (8%) 3 (6%)
Pheochromocytoma benign 5 (10%) 9 (18%) 4 (8%)
Bilateral, pheochromocytoma benign 1 (2%)

Islets, pancreatic (49) (50) (50)
Adenoma 2 (4%) 1 (2%)

Adenoma, multiple 1 (2%)
Carcinoma 1 (2%)

Parathyroid gland (49) (46) 47
Adenoma 2 (4%)

Leukemia mononuclear 1 (2%)

Pituitary gland (49) (50) (49)
Leukemia mononuclear 2 (4%) 1 (2%)

Pars distalis, adenoma 13 (27%) 7 (14%) 11 (22%)

Thyroid gland (50) (50) (50)
Bilateral, C-cell, adenoma 1 (2%) 2 (4%) 2 (4%)
C-cell, adenoma 12 (24%) 10 (20%) 8 (16%)
C-cell, carcinoma 2 (4%) 2 (4%)

Follicular cell, adenoma 3 (6%)
Follicular cell, carcinoma 1 (2%) 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
GENERAL BODY SYSTEM
None
GENITAL SYSTEM

Epididymis 148) (50) (50)
Mesothelioma malignant 1 2% 1 2%) 1 (2%)

Preputial gland (48) 47 (49)
Adenoma 2 (4%) 2 (4%)

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

Seminal vesicle *(50) *(50) *(50)
Mesothelioma malignant 1 (2%)

Testes (50) (50) 50
Mesothelioma malignant 1 (2%) 1 (2%) 1 (2%)
Bilateral, mesothelioma malignant 1 2%)

Bilateral, interstitial cell, adenoma 32 (64%) 34 (68%) 33 (66%)
Interstitial cell, adenoma 13 (26%) 9 (18%) 11 (22%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (50) (50)
Femoral, leukemia mononuclear 2 (4%)

Lymph node (50) (50) 50
Carcinoma, metastatic, thyroid gland 1 (2%)

Mediastinal, leukemia mononuclear 9 (18%) 8 (16%) 5 (10%)
Pancreatic, leukemia mononuclear 3 (6%) 1 2%)
Renal, leukemia mononuclear 1 (2%)

Lymph node, mandibular (50) (50) (49)
Leukemia mononuclear 11 (22%) 5 (10%) 4 (8%)
Squamous cell carcinoma, metastatic, skin 1 (2%)

Spleen (50) (50 (50)
Leiomyosarcoma 1 (2%)

Leukemia mononuclear 19 (38%) 14 (28%) 9 (18%)
Mesothelioma malignant 1 (2%) 1 2%)

Thymus (38) (40) (38)

Leukemia mononuclear 2 (5%) 1 (3%)
INTEGUMENTARY SYSTEM

Mammary gland (42) (43) (42)
Fibroadenoma 1 (2%) 1 (2%) 2 (5%)

Skin (50) 5O (50)
Keratoacanthoma 1 (2% 3 (6%) 2 (4%)
Lipoma 1 (2%)

Papilloma squamous 1 (2%) 1 (2%)
Squamous cell carcinoma 1 (2%)
Sebaceous gland, adenoma 1 (2%)
Subcutaneous tissue, fibroma 2 (4%) 1 2% 1 2%
Subcutaneous tissue, fibrosarcoma 2 (4%) 2 (4%)
MUSCULOSKELETAL SYSTEM
None
NERVOUS SYSTEM

Brain (50) (50) (50)
Astrocytoma malignant 1 (2%)

Granular cell tumor malignant 1 2%)
Leukemia mononuclear 1 (2%)
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TABLE Al. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
RESPIRATORY SYSTEM
Lung (50) (60 (50)
Alveolar/bronchiolar adenoma 2 (4%)
Alveolar/bronchiolar carcinoma 1 (2%)
Carcinoma, metastatic, uncertain primary site 1 (2%)
Leukemia mononuclear 14 (28%) 10 (20%) 8 (16%)
Nose (50) (48) (50)
Leukemia mononuclear 1 (2%
SPECIAL SENSES SYSTEM
Zymbal gland *(50) *(50) *(50)
Carcinoma 1 (2%)
URINARY SYSTEM
Kidney (50) (50) (50)
Carcinoma 1 (2%)
Leukemia mononuclear 13 (26%) 11 (22%) T (14%)
Mesothelioma malignant 1 (2%
Urinary bladder (49) (49) (49)
Leukemia mononuclear 1 (2%
Mesothelioma malignant 1 2%
SYSTEMIC LESIONS
Multiple organs *(50) *(50) *(50)
Leukemia mononuclear 19 (38%) 14 (28%) 9 (18%)
Mesothelioma malignant 2 (4%) 1 (2%) 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 60 60 60
Moribund 21 15 12
Dead 4 4 6
Terminal sacrifice 23 28 21
Dosing accident 2 3 11
Scheduled sacrifice 10 10 10
TUMOR SUMMARY
Total animals with primary neoplasms ** 50 47 48
Total primary neoplasms 115 111 95
Total animals with benign neoplasms 50 45 48
Total benign neoplasms 89 87 78
Total animals with malignant neoplasms 24 23 16
Total malignant neoplasms 26 24 17
Total animals with secondary neoplasms *** 4
Total secondary neoplasms 4
Total animals with malignant neoplasms--
uncertain primary site 2

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

** Primary tumors: all tumors except secondary tumors

**+* Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: VEHICLE CONTROL

WEEKS ON
STUDY

CARCASS
1D

ALTMENTARY SYSTEM

Esophagus
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine smail
Intestine small, duodenum
Intestine small, ileum
Intestine small, jejunum
Liver

Leukemia mononuclear
Mesentary

Mesothelioma malignant
Pancreas

Leukemia mononuclear

Acinus, adenoma, multiple
Salivary glands

Leukemia mononuclear
Stomach
Stomach, forestomach
Stomach, glandular
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M: Missing
A:  Autolysis precludes examination
Incidence of listed morpholegy
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL

(Continued)
1111 11711111111 1 11 11 1 11 11
STUDY o 0 0 00 0 00O 0O 0 0 O 0O OOOCOCO O OCO0OO0O OO0
4 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 B
TOTAL:
CARCASS 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T I 1 |TISSUES
ID 3 51 2 2 3 4 4 4 4 5 5 5 6 7 7 7 8 8 8 9 9 0 0 0 TUMORS
1 4 4 1 2 38 1 2 38 4 1 2 3 2 8 4 5 1 2 4 2 3 1 2 5
Esophagus + 0+ + + +F o+ o+ F o+ o+ F o+ o+ o+ o+ 4+ + o+ o+ 4 49
Intestine large + + + + + + + + + + 4+ + + 4+ + + 4+ + + + + + + o+ o+ 50
Intestine large, cecum + + + + + + + + M+ + + 4+ + 4+ + + + + + 4+ + + + 4 48
Intestine large, colon + o+ + + + + F o+ + o+ + 4+ o+ 4+ + o+ 50
[ntestine large, rectum + + + + F o+ o+ A+ o+ o+ + o+ A+ o+ o+ o+ o+ 4 49
Intestine small + o+ 4+ o+ o+ o+ + o+ o+ o+ o+ + + + + + + ++ 50
Intestine small, duodenum + o+ + + +F o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ + o+ 50
Intestine small, ileum R T S T s R e S T R N S T S T I I N 50 \
Intestine small, jejunum L e T R T S T T S T R T T B 49
Liver + o+ + 4+ o+ F o+ o+ 4+ F o+ + o+ o+ o+ o+ + + o+t 50
Leukemia mononuclear X X X X X X 19
Mesentery + + + + + o+ o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ + o+ o+ o+ 49
Mesothelioma malignant 2
Pancreas + 4+ + + + F + o+ o+ o+ 4+ o+ 4+ + o+ o+ A+ o+ o+ 50
Leukemia mononuclear X X 3
Acinus, adenoma, multiple X 1
Salivary glands e T TR SN S R R S I S R A s A S 50 i
Leukemia mononuclear 1 X
Stomach + 4+ F +F F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ A+ o+ 50 I
Stomach, forestomach I T T e T T TR T S I . o 30
Stomach, glandular + 4+ + F + + o+ 4+ + o+ + o+ o+ o+ o+ o+ 4+ o+ o+ 4+ 4+ o+ o+ 50
Tooth + + + + + + + + + o+ A+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 4+ 50
Blood vessel + + + + + + o+ o+ + 0+ o+ + + o+ o+ o+ o+ o+ + + 4+ 4+ o+ 49
Heart + + + + + + + + + + + + o+ 4+ o+ 4+ 4+ o+ 4+ 4+ o+t 30 '
Leukemia mononuclear 2 i
|
Adrenal gland T R e S SR S R E S S S S S R S I I T s 50
Adrenal gland, cortex I+ + + + + + 4+ 4+ o+ 4+ F A+ ko 50
Carcinoma : X 1
Leukemia mononuclear 4 X : 8 '
Adrenal gland. medulla [+ + + + + + 4+ + + 4+ + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear X X 8
Pheochromocytoma benign ‘ X X X 5
Islets, pancreatic |+ + + & + + + M + + + + + + + + + + + 4+ + + 4+ o+ 4+ 49
Adenoma ! X 2
Adenoma, muitiple 1 X 1 I
Parathyroid gland L+ + + + + o+ o+ o+ 4+ o+ o+ o+ o+ o+ M + + + + + + + + + 49
Adenoma : X 2
Leukemia mononuclear ; 3
Pituitary gland -+ o+ + + + + o+ + + o+ + o+ + + o+ o+ + + + + + 4+ o+ o+ 49
Leukemia mononuclear | X 2
Pars distalis, adenoma | x X X X 13
Thyroud gland [ D S S R e T A S T R S -+ o+ o+ 50
Bilateral, C-ceil, adenoma 1
C-cell, adenoma X X X X X X X 12
C-cell, carcinoma X X 2
GENERAL BODY SYSTEM |
None
|
GENITAL SYSTEM !
Coagulating gland + o+ 4+ o+ o+ o+ + + o o+ o+ o+ o+ A+ o+ + o+ + o+ 43 i
Ductus deferens + + o+ + o+ o+ + + + o+ + o+ 19 |
Epididymis + + 4+ + 4+ + + + + + M+ + + 4+ 4+ + 4+ o+ o+ o+ o+ o+ o+ 48 !
Mesothelioma malignant 1 !
Preputial gland + + + + + + 4+ + o+ 2 M+ o+ o+ 4+ + M+ o+ o+ o+ o+ 48
Prostate + + 4+ 4+ + + A+ o+ A+ o+ o+ 4+ o+ 4+ F o+ o+ o+ o+ o+ 50
Leukemia mononuclear 1
Seminal vesicle + 0+ + + o+ + o+ + o+ o+ + =+ o+ o+ 4+ o+ o+ + F o+ o+ o+ o+ 48
Testes + + + + + 4+ + + 4+ o+ 2+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 50
Mesothelioma malignant L
Bilateral, mesothelioma malignant 1
Bilateral, interstitial csll, adenoma X X X X X X X X X X X X X X X X X X X X X X 32 ‘X
Interstitial cell, adenoma X X 13 !
|

(i
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL

(Continued)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 1 1 1 1 1
STUDY 5 6 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 0 0 0 0 O
0 5 2 3 7 0 2 4 5 8 9 2 2 4 4 5 6 8 7 8 1 1 3 3 4
CARCASS 0 0 0 0 0 T 0 0 0 0 0 0 00 0 0 1”0 0 0 0 0 070 0
ID 6 3 1L 6 7 0 9 2 7 3 8 8 9 9 1 6 0 4 2 5 1 1 3 & 2
3 5 8 5 1 3 1 4 2 2 5 3 5 4 5 1 4 5 5 5 1 2 4 4 3
HEMATOPOIETIC SYSTEM
Bone marrow + + o+ o+ o+ o+ o+ + + + + + + + o+ o+ o+ + + + + 4+
Femoral, leukemia mononuclear X
Lymph node + o+ o+ o+ 4+ + + + + + + 4+ + + o+ o+ +
Mediastinal, leukemia mononuclear X X X X X X X
Pancreatic, {eukemia mononuclear X X
Lymph node, mandibular + + o+ o+ o+ o+ o+ o+ + + + 0+ + + o+ o+ o+ o+ 4+
Leukemia mononuclear X X X X X X X X
Spleen + 4+ o+ o+ 4+ o+ o+ o+ 4+ 4+ + o+ + 0+ + o+ o+ o+ o+ o+ o+ o+
Leiomyosarcoma X
Leukemia mononuclear X X X X X X X X X X X X X
Thymus + MMM + M + + + + 4+ + + + + + + + + + + + + M +
Leukemia mononuclear X . X
INTEGUMENTARY SYSTEM
Mammary gland + + + MM+ + + + + + + + + + M + + + +
Fibroadenoma
Skin + o+ + + + + + o+ o+ + + + + + o+ + o+ o+
Keratoacanthoma X
Pag;’lloma squamous
Subcutaneous tissue, fibroma X X
Bone L T A S S A T S R T R R T S N N S
Skeletal muscle + + o+ + + + + + + +F 4+ o+ 4+ + 4+ 4+ o+ o+ o+ o+ o+ o+ o+
NERVOUS SYSTEM
Brain + + + + + + + + 4+ + + + 4+ + o+ 4+ o+ + o+ o+ 4+ + + o+
Granular cell tumor malignant X
Leukemia mononuclear X
RESPIRATORY SYSTEM
Lung D R S S S S S + O+ o+ o+ o+ o+ o+ o+ + o+t
Alveolar/bronchiolar adenoma
Leukemia mononuclear X X X X x X X X X X
Nose + o+ + + + + 4+ + + + 4+ + o+ + 4+ F o+ o+ 4+ o+ o+ o+ o+
Leukemia mononuclear X
Trachea + O+ o+ o+ o+ o+ o+ + + + 4+ + M+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4
%PECIAL SENSES SYSTEM
ye
Harderian gland M + + + + + 4+ + + + + + + + + + M + + + + + + + +
URINARY SYSTEM
Kidney + + o+ + O+ + o+ o+ F o+ o+ o+ o+ o+ F o+ o+t o+ o+
Leukemia mononuclear X X X X X X X X X
Ureter + + o+ + o+ + o+ 4+ + o+ + o+ + o+ + 4+ o+ 4+
Urethra .
Urinary bladder + + + M + + + + + + + + + o+ + o+ + + o+
Leukemia mononuclear X
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL

(Continued)
1 1 1 1 1 1 I (111 1T 1T 111 71TT1T1TT1TT1T1TT1T1"'1
STUDY g 0 ¢ 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
4 4 5 5 5 5 5 5 5 5 %5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 I 1 T |TISSUES
ID 3 5 1 2 2 3 4 4 4 4 5 5 5 6 7 7 7 8 8 8 9 9 0 0 0 |TUMORS
1 4 4 1 2 3 1 2 38 4 1 2 3 2 3 4 5 1 2 4 2 3 1 2 5
Bone marrow + o+ + 0+ + + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ + + + + o+ 50
Femoral, leukemia mononuclear X
Lymph node + o+ + + o+ o+ o+ o+ o+ o+ + + 4+ + + + + + 50
Mediastinal, leukemia mononuclear X X 9
Pancreatic, leukemia mononuclear X 3
Lympk node, mandibular + o+ + + + + o+ + + + 0+ o+ o+ + .+ + + 50
Leukemia mononuciear X X X 1!
Spleen + o+ + 4+ o+ o+ + + o+ o+ o+ o+ o+ o+ + o+ + + 50
Leiomyosarcoma !
Leukemia mononuclear X X X X X X 19
Thymus MM+ M+ M+ + + + + + + 4+ + + + +1 + MM+ + + 38
Leukemia mononuclear .
Mammary gland + + + + + + + M+ M+ + MM + 4+ + + + M+ + + + + 42
Fibroadenoma X 1
Skin + + + O+ o+ o+ o+ o+ 4+ + o+ o+ + + o+ o+ o+ + + o+ 50
Keratoacanthoma 1
Papilloma squamous X 1
Subcutaneous tissue, fibroma 2
MUSCULOSKELETAL SYSTEM
Bone L R . R N T S S R S S N S SR K T R S I R 4 50
Skeletal muscle + o+ F F F F F o+ 4+ + + F + o+ + + 4+ o+ A+ o+ o+ o+ 49
NERVOUS SYSTEM
Brain I T R R S R N i S TR S S R T S + 50
Granular cell tumor malignant ; 1
Leukemia mononuciear 1
RESPIRATORY SYSTEM
Lung E A L T R B S T N A R T A T S I T T S R 50
Alveolar/bronchiolar adenoma X X 2
Leukemia mononuclear X X X X 14
Nose I T L T T R I A T I T I T S R T R R 50
Leukemia mononuclear 1
Trachea T T A A A . T T T T S R 49
Eye + o+ + 3
Harderian gland FoF o+ 4+ + 4+ 4+ o+ 4+ MO+ o+ A+ s+ l 47
URINARY SYSTEM [
Kidney + o+ + + + + 4+ o+ o+ o+ o+ o+ o+ + o+ + 4+ + + + + + + + i 50 !
Leukemia mononuclear X X X X i 18
Ureter + o+ o+ 4+ + o+ + o+ 4+ + o+ + + 4+ 4+ o+ o+ | 50
Urethra + + + + + ' 8
Urinary bladder + o+ o+ A+ o+ o+ o+ + o+ o+ o+ + o+ 4+ o+ o+ o+ o+ s 49 ;
Leukemia mononuclear 1 i
| i
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: LOW DOSE
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ALTMENTARY SYSTEM
Esophagus
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Mesothelioma malignant
Intestine small, jejunum
Mesothelioma malignant
Liver
Leukemia mononuclear
Neoplastic nodule
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Mesothelioma malignant
Pancreas
Mesothelioma malignant
Salivary glands
Leukemia mononuclear
Stomach
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Stomach, glandular
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE

(Continued)
WEEKS ON T 11 r 1 1 01 11 111 11 1 1 1 11111 11
STUDY o 0 0 0 0000 00 O 0O O0OOOOOO0OCOO0O OO0 O0O0OO0 O
5 5 5 5 5 5 5 5 5 5 5 5 5 5 65 5 5 5 5 5 5 5 5 5 5
_ TOTAL:
CARCASS 7% 2 % 2 2 2 2 2 3838 3 3 3 T §F 3T T T I I 3T T T 'ISSUES
ID 6 68 7 7 8 8 8 9 9 0 0 0 O 1 1 2 2 2 2 3 3 3 4 4 4 'UMORS
2 3 3 4 1 3 5 2 4 2 8 4 5 3 5 2 8 4 5 1 2 5 1 3 5§
; _ N R [
Esophagus + + + + + + + F 4+ + F + o+ o+ o+ o+ F o+ o+ 4+ 4+ o+ o+ o+ o+ 50
Intestine large + 0+ + o+ 4+ o+ o+ F o+ 4+ o+ 50
Intestine large, cecum + + + 4+ + o+ + F F o+ + o+ F o+ + o+ o+ o+ o+ o+ + o+ o+ ‘ 45
Intestins large, colon + + 4+ 4+ + F + 4+ F + o+ 4+ o+ F o+ o+ + o+ + 4+ 4+ o+ o+ 49
Intestine large, rectum + + + + + + + + + + + + o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ o+ o+ 4+ 47
Intestine small + + + 4+ + + + 4+ 4+ o+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Intestine small, duodenum + 4+ + + + + + 4+ o+ + o+ + o+ o+ + 4+ + + + o+ + M O+ 4+ 49
Intestine small, ileum + + 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 45
Mesothelioma malignant L
Intestine small, jejunum + + + + + + + 4+ F + o+ + + F 4+ + o+ + o+ o+ o+ o+ + o+ 50
Mesothelioma malignant 1
Liver -~ + + - -+ + + + + + -+ + - + + -+ + -+~ + + -+ + -+ + -+~ 50
Leukemia mononuclear X X X X X 14
Neoplastic nodule X 1
Mesente + + + 4+ + F + o+ 4+ o+ o+ F o+ o+ 4+ o+ + + + o+ o+ 49
Mesothelioma malignant 1
Pancreas + + + + + + + + + + + o+ o+ 4+ o+ o+ o+ o+ o+ + o+ o+ o+ 4+ 50
Mesothelioma malignant L
Salivary glands + o+ F o+ F o+ o+ F A+ o+ o+ o+ o+ 4+ 50
Lenkemia mononuclear L
Stomach + + + + + 4+ o+ + o+ F o+ o+ o+ 4+ 4+ 4+ o+ 4+ + 4 50
Stomach, forestomach + F 4+ o+ 4+ o+ o+ o+ A+ o+ o+ A+ o+ o+ o+ o+ + o+ o+ 50
Stomach, glandular + o+ F o+ 4+ o+ R+ o+ o+ o+ o+ o+ o+ + 4+ 4+ 49
Tooth + + 4+ F 4+ o+ F F o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Blood vessel + 0+ + o+ 4+ o+ o+ s+ o+ 4+ o+ o+ 4+ o+ 4+ o+ o+ o+ 4+ + 48
Heart + 4+ o+ + o+ o+ o+ o+ F o+ o+ + o+ o+ o+ o+ o+ + o+ o+ o+ o+ 50
Leukemia mononuclear 1
Mesothelioma malignant, metastatic,
uncertain primary site 1
ENDOCRINE SYSTEM
Adrenal gland + o+ F o+ o+ o+ o+ + 4+ o+ 4+ 4+ 4+ o+ o+ o+ o+ 4+ o+ o+ 4+ 50
Adrenal gland, cortex L T T T S S R T S 50
Adenoma 1
Carcinoma 1
Leukemia mononuciear X 4 !
Adrenal gland, medulla + o+ + o+ o+ o+ o+ + 4+ 4+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50 1
Leukemia mononuclear X 4
Pheochromocytoma benign X X X X X 9
Bilateral, pheochromocytoma benign X L
Islets, pancreatic + + + F F F o+ F o+ 4+ F o+ o+ o+ o+ o+ + A+ o+ 4+ 4+ o+ o+ o+ 50
Adenoma 1
Parathyroid gland M O+ o+ + + M O+ 4+ o+ 4+ o+ o+ A+ o+ o+ o+ o+ o+ 46
Pituitary gland + 0+ + F 4+ + + + o+ + o+ o+ + o+ o+ + + o+ + + o+ 4+ + o+ + 50
Leukemia mononuclear 1
Pars distalis, adenoma X X X X 7
Thyroid gland + o+ s+ o+ 4+ + + + 4+ + F + + + + + + + o+ 4+ o+ o+ . 50
Bilateral, C-cell, adenoma X X 2
C-cell, adenoma X X X X 10
C-cell, carcinoma X 2
Follicular cell, adenoma X 3
Follicular cell, carcinoma X 1
GENERAL BODY SYSTEM
Tissue, NOS 1
GENITAL SYSTEM *
Coagulating gland + + + + + 4+ o+ + 4+ + o+ o+ + o+ o+ + A+ + 4+ A+ o+ =+ o+ 50
Ductus deferens + o+ 4+ + o+ + o+ + 4+ o+ + o+ + 25
Epididymis + + + + + 4+ o+ + o+ 4+ o+ o+ 4+ 4+ 4+ 4+ 4+ o+ s+ o+ o+ o+ o+ 50
Mesothelioma malignant L
Preputial gland + 4+ + o+ F o+ 4+ o+ o+ + o+ o+ MO+ o+ s+ 47
Adenoma X 2
Prostate + + + + + + + + + + F o+ + o+ o+ o+ o+ 4+ + o+ o+ o+ o+ 50
Seminal vesicle + o+ + + + 4+ o+ o+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ + A+ 49
Mesothelioma malignant 1
Testes + o+ o+ o+ o+ o+ + o+ + + + + F o+ o+ o+ + + o+ + o+ 50
Mesothelioma malignant L
Bilateral, interstitial cell, adenoma X X X X X X X X X X X X X X X X X X 34
Interstitial cell, adenoma X X X X X 9
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE
(Continued)

STUDY

CARCASS
D

HEMATOPOIETIC SYSTEM
Bone marrow
Lymph node
Carcinoma, metastatic, thyroid gland
Mediastinal, leukemia mononuciear
Lymph node, mandibular
Leukemia mononuclear
Squamous cell carcinoma, metastatic,
skin
Spleen
Leukemia mononuclear
Mesothelioma malignant
Thymus

INTEGUMENTARY SYSTEM
Mammary gland

Fibroadenoma
Skin

Keratoacanthoma

Lipoma

Papilloma squamous

Squamous cell carcinoma

Subcutaneous tissue, fibroma

Subcutaneous tissue, fibrosarcoma
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE

(Continued)
WEEKS ON i1 1 1 11 11 1 1 11 1 111 {1 1 117 11 11
STUDY o 0 0 0 0 0 00 0 0 0 OO 0O O0OO0OOOOO0OO0O O0O O
s 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 35 5 &5 5 5 5 5 5 5
TOTAL:
CARCASS T2 2 2 2 2 2 2 2 3 3 3 3 3 3% 3 83 3 3 83 T T 3T |TISSUES
ID 6 6 7 7 8 8 8 9 9 0 0 0 0 L 1 2 2 2 2 3 3 3 4 4 4 |TUMORS
2 38 38 4 L 3 5 2 4 2 3 4 5 3 5 2 3 4 5 1 2 5 1 385
HEMATOPOIETIC SYSTEM
Bone marrow o+ + + o+ + + F + o+ o+ o+ o+ o+ o+ + o+ o+ 4+ o+ 50
Lymph node + o+ + + + o+ + o+ + o+ o+ o+ o+ o+ o+ F o+t 50
Carcinoma, metastatic, thyroid gland 1
Medjastinal, leukemia mononuclear X 8
Lymph node, mandibular + 0+ + F F o+ o+ F 4+ o+ o+ o+ F o+ 4+ o+ o+ F o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear X X X 5
Squamous cell carcinoma, metastatic,
skin 1
Spleen + + F F + + F 4+ o+ F F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Leukemia mononuclear X X X X X 14
Mesothelioma malignant 1
Thymus M + + + + + + + + M + + + + M + + + M + M + M 40
Mammary gland + ¥+ + + + + + + + MM + + + + + + + + M + + o+ 43
Fibroadenoma 1
in + + + o+ + + + + o+ 4+ o+ o+ o+ o+ o+ + o+ + + + 50
Ksratoacanthoma X X 3
Lipoma X 1
Papilloma squamous 1
Squamous cell carcinoma 1
Subcutaneous tissue, fibroma X 1
Subcutaneous tissue, fibrosarcoma X X 2
MUSCULOSKELETAL SYSTEM
Bone + + + + F + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Skeletal muscle L T R T R S N I S R S T S S N 30
NERVOUS SYSTEM
Brain + 0+ 4+ 4+ o+ o+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+ + o+ o+ o+ 4 50
Astrocytoma malignant 1
Spinal eo 1
RESPIRATORY SYSTEM
Lung + + o+ o+ o+ o+ o+ o+ A+ 4+ o+ + o+ A+ + o+ + + o+ 50
Carcinoma, metastatic, uncertain
primary site 1
Leukemia mononuclear X X X 10
Nose + + + + + + + + + 4+ 4+ + o+ o+ + o+ + 4+ + + + o+ + o+ 48
Trachea o+ + F F o+ o+ o+ o+ F o+ 4+ o+ o+ A+ o+ 50
Eve 2
Harderian gland + F + o+ o+ o+ F 4+ + o+ o+ o+ + 4+ + 4+ F o+ O+ o+ o+ o+ 45
Zymbal gland 1
Carcinoma 1
Kidney + + + + + + + o+ 4+ + + o+ o+ o+ o+ F o+ F + A+ o+ o+t 50
Leukemia mononuclear X X X 11
Ureter + o+ o+ o+ + + + 4+ o+ o+ + + + + + + + + o+ o+ o+ o+ 48
Urethra + 2
Urinary bladder + o+ o+ o+ L T R S S I S I A 49
Mesothelioma malignant 1
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: HIGH DOSE
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Esophagus
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Intestine large, colon
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Intestine small, 1leum
Intestine small, jejunum
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Islets, pancreatic +
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Coagulating gland + o+ +
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE

(Continued)
WEEKS ON~ o 1 ¢t ¢+ 1 1 1 1T 1T 1 1 1 1 1 11 1 1 11 1 1 1 1 1
STUDY 9 0 0 0 0 0 0 0 ¢ 0 0 0 0 0O O 0 0 0 0 0 0 0 0 0 O
8 00 0 55 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS § 4 4 4 3T 3 38 3 3 3 3 3FJ T § ¥ T 177177 44444 TissuEs
D 5 0 5 4 77 7 8 8 ¢ 9 9 9 0 0 1 2 2 3 3 3 4 5 6 6 |TUMORS
1 3 3 2 3 4 5 2 5 1 2 3 4 4 5 3 3 4 1 2 5 5 2 2 3
1
ALIMENTARY SYSTEM
Esophagus + 0+ +F F F o+ o+ o+ + o+ + + F o+ o+ o+ o+ o+ o+ o+ + o+ 4+ o+ 4+ 50
Intestine large + + 4+ + + + + + + o+ F 4+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Intestine large, cecum + A + + + + + + + + + + + + + + M+ + + + M + + + 39
Intestine large, colon + A + + + + + + F 4+ + + + 4+ + F + o+ o+ o+ o+ o+ o+ o+ o+ 49
Intestine large, rectum + + + + 4+ + + + + 4+ + F +¥ + + + MM + M + 4+ + + + 47
Mesothelioma malignant L
Intestine smail + + + o+ 4+ + + + o+ o+ o+ F o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Intestine small, duodenum + + + + + + + M o+ + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Intestine small, ileum + + + + + + + + + + + + + + M+ + + + + o+ o+ 4+ o+ o+ 45
Intestine small, jejunum + + + + + + F F o+ o+ + + A+ o+ o+ o+ o+ o+ o+ o+ 49
Liver + + + + 4+ + F + + o+ 4+ o+ + o+ + o+ o+ o+ + o+ o+ o+ o+ o+ 50
Leukemia mononuclear X X X X X X 9
Mesothelioma malignant 1
Mesentery + o + + F + +F o+ o+ +F o+ 4+ + o+ -+ o+ + + @+ + o+ 46
Leukemia mononuclear X 1
Mesothelioma malignant L
Pancreas + + @ + + + + F o+ o+ + + 4+ 4+ 4+ + @+ o+ 4+ o+ o+ o+ 4+ 50
Sahvari glands + + + + + 4+ + @+ + + + + + @ + 4+ + + + o+ + @ + 30
Stomac + + 4+ 4+ + + + + + + + + + + + @ O + + 4+ F o+ o+ o+ 4 50
Stomach, forestornach ® + + 4+ 4+ + + + + 4+ + + o+ + + F o+ o+ + o+ o+ o+ o+ o+ 4 50
Papilloma squamous 1
Stomach, glandular + + F+ 4+ + o+ + + + o+ + 4+ + o+ o+ o+ + o+ o+ # 50
Tooth sk + + + F o+ 4+ o+ o+ + + 4+ + 4+ + o+ o+ o+ 4+ o+ 50
[of J |
Blood vessel [ R N T T R S T N S S T T 49
Heart I S T T < T S 50
Leukemia mononuclear ; 1
ENDOCRINE SYSTEM
Adrenal gland + + + 4+ + + o+ o+ 4+ o+ o+ o+ 4+ +F o+ o+ 4+ o+ o+ 4+ 50
Adrenal gland, cortex L e S S 49
(Carcinoma X 1
Leukemia mononuclear X 3
Adrenal gland, medulla + + + + o+ o+ F o+ o+ o+ o+ o+ o+ o+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ 50
.eukemia mononuclear X 3
Pheochromocytoma benign X X X 4
Islets, pancreatic L e T R R S S S S S S R S SR S S 50
Carcinoma 1
Parathyroid gland + + + + + + + + + + M+ + + M+ + + + I + 4+ + o+ o+ 47
Pituitary gland o+ F o+ o+ o+ o+ o+ o+ o+ 4+ o+ + + o+ + o+ o+ o+ o+ 49
Pars distalis, adenoma X X X X X X 11
Thyroid gland L I T S R . T S N 50
Bilateral, C-cell, adenoma X X 2
C-cell, adenoma X X X X 8
Follicular cell, carcinoma X 1
GENERAL BODY SYSTEM ; !
None
GENITAL 3YSTEM
Coagulating gland + o+ + o+ o+ o+ o+ + o+ o+ o+ o+ 4+ 4+ o+ ¢ + o+ o+ o+ o+ o+ 47
Ductus deferens L+ o+ o+ o+ + + + o+ + + o+ + 22
Epididymis T T 5 + o+ o+ o+ o+ o+ 4+ o+ + + + o+ o+ + 50 .
Mesothelioma malignant 1 i
Penis + 1 i
Preputial gland i S S S S R R S S S R N S SR S 49
Adenoma | 2
Prostate [ R T S S S S S S S R S SR A + o+ o+ o+ o+ o+ 50 !
Saminal vesicle [+ + 4+ + + + 4+ F o+ o+ + o+ 4+ o+ o+ o+ F F o+ o+ o+ o+ F 48 !
Testes L+ + + + + + 4+ + + o+ + + + 4+ + + + + + + o+ 50 i
Mesothelioma malignant | 1
Bilateral, interstitial csll, adenoma X X X X X X X X X X X X X X X X X X X X X 33
interstitial cell, adenoma X X X X i1
I |
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE

(Continued)
0 0 0o 6 0o 0 6 00 0 O 0 0 O0 0 O O O 00 0 0 0 0
STUDY 4 5 8 7 7 7 7 8 8 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9
03 1 1 4 7 9 0 0 0 0 0 1 1 4 8 8 8 9 0 1 L 2 3 5
CARCASS 3 4 3 1 3 17 4 7T 1 34 T ¢ 4491 1 17714 374 4 4 4
] 9 7 7 1 7 3 3 0 2 4 8 5 8 4 1 4 6 2 5 0 8 1 1 2 8
5 5 1 %5 2 4 3 2 5 1 4 4 1 4 1 3 1 2 5 1 3 2 4 1 5
HEMATOPOIETIC SYSTEM
Bone marrow + O+ o+ o+ o+ o+ o+ F + F F o+ + 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+t
Lymph node + + F + 4+t o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+
Mediastinal, leukemia mononuclear X X
Pancreatic, leukemia mononuclear X
Renal, leukemia mononuclear X
Lymph node, mandibular + + o+ o+ + + + + + + + + + F o+ o+ o+
Leukemia mononuclear X X
Spleen + + o+ o+ + + 4+ + + + + O+ o+ + o+ o+
Leukemia mononuclear X X X
Mesothelioma malignant X
Thymus + M + + + + + + + + MMM+ + + + + + + + + + + M
Leukemia mononuclear X
INTEGUMENTARY SYSTEM—
Mammary gland + M + + + + M + M + + + + + + + + + + + + + M
Fibroadenoma X X
Skin + + + + + + + F + o+ + o+ o+ F o+ o+ o+ o+ o+ o+ o+ s+ 4
Keratoacanthoma X
Seb gland, ad
Subcutaneous tissue, fibroma
Subcutaneous tissue, fibrosarcoma X
MUSCULOSKELETAL SYSTEM
Bone + + + o+ + o+ F o+ F o+ F F o+ F o+ F o+ s+ o+ o+
Skeletal muscle L T R . T S S SR T T T I R S A T A R R R
NERVOUS SYSTEM
Brain + o+ o+ 4+ o+ 4+ o+ + o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+
RESPIRATORY SYSTEM
Lung + 4+ F + o+ 4+ o+ 4+ o+ o+ o+ o+ O+ o+ o+ o+
Alveolar/bronchiolar carcinoma
Leukemia mononuclear X X
Nose + 0+ o+ F o+ F o+ O+ o+ FF F o+ F 4+ o+ + + o+ o+
Trachea + o+ + o+ F o+ + o+ F F 4+ + o+ A+ o+ o+t o+ o+
SPECIAL SENSES SYSTEM
Ear
Eye + +
Harderian gland + I M + + + 4+ + + + + + + 4+ + 4+ + + + + + + + + +
URINARY SYSTEM
Kidney L Tk T T T S U S TS o+ o+ o+ o+ o+ o+ o+
Carcinoma
Leukemia mononuclear X
Mesothelioma malignant X
Ureter L N T ¥ o+ 4+ 4+ R T R T S S R
Urethra
Urinary bladder + F + + + + +F A+ + + F o+ r o+ o+ A+ o+ o+ o+ o+ o+ 4
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TABLE A2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE

(Continued)
¢ L 1 1 1 L T 1 11 1 111 1 1T 1 1T 1 1 1 1 1 11
STUDY $ 0 0 0 0 0O 0 0 0 0 O O OO0 O O OO OWOUOUOUOOO
8 0 0 0 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS § 4 ¥ ¥ 3 3 3T 33 33873 T VST TiT T 4 mssuEs
ID 5 0 5 4 7 7 7 8 8 9 9 9 9 0 0 LI 2 2 3 3 3 4 5 8 6 |TUMORS
1 3 3 2 3 4 5 2 5 1 2 38 4 4 5 3 3 4 1 2 5 5 2 2 3
Bone marrow + + +F F o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Lymph node + + + + + + o+ o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ + + o+ o+ 50
Mediastinal, leukemia mononuclear X X X 5
Pancreatic, leukemia mononuclear 1
Renal, leukemia mononuclear L
Lymph node, mandibular + + + + 4+ + + + + + + + + + M+ + + o+ + o+ + o+ o+ 49
Leukemia mononuciear X X 4
Spleen + + + + + F 4+ 4+ o+ o+ o+ o+ o+ o+ o+ + + o+ o+ o+ 4+ + o+ o+ 50
Leukemia mononuclear X X X X X X 9
Mesothelioma malignant 1
Thymus + M + + + + + MM + M + M + + M + + + + + + + + M 38
Leukemia mononuclear 1
Mammary gland + + MM + + + o+ o+ + M + + + + M + + + + + + + 42
Fibroadenoma
kin + + + + 4+ +F o+ o+ 4+ 4+ + o+ o+ o+ 4 + + + + F o+ o+ o+ 50
Keratoacanthoma X 2
Sebaceous gland, adenoma X L
Subcutaneous tissue, fibroma X 1
Subcutaneous tissue, fibrosarcoma X 2
MUSCULOSKELETAL SYSTEM —
Bone + + + M+ + + o+ F o+ F o+ o+ 4+ o+ o+ o+t 49
Skeletal muscle + F 4+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ F + +F o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ 50
NERVOUS SYSTEM
Brain + F + + + + F o+ o+ o+ F o+ + + 4+ o+ o+ o+ o+ o+ + o+ o+ o+ 50
RESPIRATORY SYSTEM
Lung + o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ + o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Alveolar/ronchiolar carcinoma X 1
Leukemia mononuclear X X X X X X 8
Nose o+ o+ o+ o+ 4+ o+ + o+ 4+ + F o+ 4+ o+ o+ o+ o+ o+ o+ + o+ o+ 50
Trachea + 4+ 4+ + 4+ o+ 4+ o+ + + o+ o+ 4+ o+ + o+ o+ o+ 4+ + o+ o+ o+ o+ 50
SPECIAL SENSES SYSTEM
Ear L
Eve + + + 5
Harderian gland + o+ + o+ o+ F o+ o+ o+ o+ F + o+ o+ 4+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ 48
URINARY SYSTEM
Kidney + o+ o+ o+ 4+ + o+ + o+ F o+ + o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 50
Carcinoma X )
Leukemia mononuclear X X X X X 7
Mesothelioma malignant L
Ureter + o+ + + + + o+ + + + o+ + + + + + + o+ + o+ 4+ 47
Urethra + o+ 2
Urinary bladder + F + o+ o+ o+ o+ o+ o+ o+ o+ 4+ T o+ o+ o+ o+ o+ o+ o+ o+ 49
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY OF

DIMETHOXANE
Vehicle Control 62.5 mg/kg 125 mg/kg

Adrenal Medulla: Pheochromocytoma

Overall Rates (a) 5/50 (10%) 10/50 (20%) 4/50 (8%)

Adjusted Rates (b) 17.3% 30.8% 17.1%

Terminal Rates (¢) 3/23 (13%) 7/28 (25%) 3/21 (14%)

Day of First Observation 571 563 634

Life Table Tests (d) P=0.539N P=0.201 P=0.593N

Logistic Regression Tests (d) P=0.533N P=0.127 P=0.582N

Cochran-Armitage Trend Test (d) P=0.440N

Fisher Exact Test (d) P=0.131 P=0.500N
Pancreatic Islets: Adenoma

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

Adjusted Rates (b) 11.9% 3.4% 0.0%

Terminal Rates (c) 1/22 (5%) 0/28 (0%) 0/21 (0%)

Day of First Observation 726 724

Life Table Tests (d) P=0.072N P=0.265N P=0.152N

Logistic Regression Tests (d) P=0.070N P=0.253N P=0.156N

Cochran-Armitage Trend Test (d) P=0.058N

Fisher Exact Test (d) P=0.301N P=0.117N
Pancreatic Islets: Adenoma or Carcinoma

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

Adjusted Rates (b) 11.9% 3.4% 3.4%

Terminal Rates (¢) 1/22 (5%) 0/28 (0%) 0/21 (0%)

Day of First Observation 726 724 635

Life Table Tests (d) P=0.248N P=0.265N P=0.378N

Logistic Regression Tests (d) P=0.235N P=0.253N P=0.360N

Cochran-Armitage Trend Test (d) P=0.196N

Fisher Exact Test (d) P=0.301N P=0.301N
Pituitary Gland/Pars Distalis: Adenoma

Overall Rates (a) 13/49 (27%) 7/50 (14%) 11/49 (22%)

Adjusted Rates (b) 35.7% 21.5% 36.0%

Terminal Rates (¢) 3/23(13%) 4/28 (14%) 5/21 (24%)

Day of First Observation 349 674 371

Life Table Tests (d) P=0.494N P=0.080N P=0.561N

Logistic Regression Tests (d) P=0.356N P=0.097TN P=0.363N

Cochran-Armitage Trend Test (d) P=0.355N

Fisher Exact Test (d) P=0.096N P=0.407N
Skin: Keratoacanthoma

Overall Rates(a) 1/50 (2%) 3/80 (6%) 2/50 (4%)

Adjusted Rates (b) 2.8% 10.3% 7.3%

Terminal Rates (¢) 0/23 (0%) 2/28 (T%) 0/21 (0%)

Day of First Observation 656 724 598

Life Table Tests (d) P=0.326 P=0.355 P=0.409

Logistic Regression Tests (d) P=0.359 P=0.311 P=0.508

Cochran-Armitage Trend Test (d) P=0.399

Fisher Exact Test (d) P=0.309 P=0.500
Subcutaneous Tissue: Fibroma or Fibrosarcoma

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

Adjusted Rates (b) 5.5% 10.7% 12.4%

Terminal Rates (¢) 0/23 (0%) 3/28 (11%) 2/21 (10%)

Day of First Observation 641 730 619

Life Table Tests (d) P=0.341 P=0.561 P=0.412

Logistic Regression Tests (d) P=0.350 P=0.500 P=0.465

Cochran-Armitage Trend Test (d) P=0.412

Fisher Exact Test (d) P=0.500 P=0.500
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY OF

DIMETHOXANE (Continued)

Vehicle Control 62.5 mg/kg 125 mg/kg

Testis: Interstitial Cell Adenoma

Overall Rates (a) 45/50 (90%) 43/50 (86%) 44/50 (88%)

Adjusted Rates (b) 97.8% 97.7% 100.0%

Terminal Rates (c) 22/23 (96%) 27/28 (96%) 21/21 (100%)

Day of First Observation 450 514 493

Life Table Tests (d) P=0.254 P=0.152N P=0.256

Logistic Regression Tests (d) P=0.402 P=0.578N P=0.501

Cochran-Armitage Trend Test (d) P=0.439N

Fisher Exact Test (d) P=0.380N P=0.500N
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 13/50 (26%) 12/50 (24%) 10/50 (20%)

Adjusted Rates (b) 41.9% 34.4% 36.1%

Terminal Rates (¢) 7/23 (30%) 6/28 (21%) 6/21 (29%)

Day of First Observation 593 619 423

Life Table Tests (d) P=0.426N P=0.360N P=0.472N

Logistic Regression Tests (d) P=0.376N P=0.500N P=0.406N

Cochran-Armitage Trend Test (d) P=0.277TN

Fisher Exact Test (d) P=0.500N P=0.318N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 14/50 (28%) 14/50 (28%) 10/50 (20%)

Adjusted Rates (b) 45.5% 39.4% 36.1%

Terminal Rates (c) 8/23 (35%) 7/28 (25%) 6/21 (29%)

Day of First Observation 593 619 423

Life Table Tests (d) P=0.352N P=0.422N P=0.387N

Logistic Regression Tests (d) P=0.312N P=0.587N P=0.329N

Cochran-Armitage Trend Test (d) P=0.210N

Fisher Exact Test (d) P=0.588N P=0.241N
Thyroid Gland: Follicular Cell Adenoma

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

Adjusted Rates (b) 0.0% 9.2% 0.0%

Terminal Rates (¢) 0/23 (0%) 1/28 (4%) 0/21 (0%)

Day of First Observation 694

Life Table Tests (d) P=0.591 P=0.150 (e)

Logistic Regression Tests (d) P=0.597 P=0.121 (e)

Cochran-Armitage Trend Test (d) P=0.640

Fisher Exact Test (d) P=0.121 (e)
Thyroid Gland: Follicular Cell Adenoma or Carcinoma

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

Adjusted Rates (b) 0.0% 12.6% 4.8%

Terminal Rates (¢) 0/23 (0%) 2/28 (7%) 1/21 (5%)

Day of First Observation 694 730

Life Table Tests (d) P=0.333 P=0.087 P=0.482

Logistic Regression Tests (d) P=0.314 P=0.065 P=0.482

Cochran-Armitage Trend Test (d) P=0.390

Fisher Exact Test (d) P=0.059 P=0.500
Hematopoietic System: Mononuclear Leukemia

Overall Rates (a) 19/50 (38%) 14/50 (28%) 9/50 (18%)

Adjusted Rates (b) 47.4% 39.7% 33.4%

Terminal Rates (c) 4/23 (17%) 8/28 (29%) 5/21 (24%)

Day of First Observation 507 563 423

Life Table Tests (d) P=0.070N P=0.155N P=0.107N

Logistic Regression Tests (d) P=0.024N P=0.204N P=0.028N

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

Fisher Exact Test (d) P=0.198N P=0.022N
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY OF
DIMETHOXANE (Continued)

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

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

(c) Observed tumor incidence at terminal kill

(d) Beneath the 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 logistic re-
gression test regards these lesions as nonfatal. The Cochran-Armitage and Fisher exact tests compare directly the overall inci-
dence rates. A negative trend or lower incidence in a dosed group is indicated by (N).

(e) No P value isreported because no tumors were observed in the 125 mg/kg and vehicle control groups.
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 50 50
ALIMENTARY SYSTEM
Esophagus 49 (50) (50)
Hemorrhage, acute 1 (2%)
Inflammation, chronic active 2 (4%) 2 (4%)
Intestine large, colon (50) 49 (49)
Parasite metazoan 3 (6%) 3 (6%)
Intestine large, rectum (49) (47 47)
Parasite metazoan 6 (12%) 7 (15%) 3 (6%)
Intestine small, ileum (50) (45) (45)
Inflammation, chronic active 1 (2%)
Liver (50) (50 (50)
Basophilic focus 24 (48%) 17 (34%) 18 (36%)
Clear cell focus 1 (2%) 2 (4%)
Degeneration, cystic 2 (4%) 1 (2%) 3 (6%)
Hematopoietic cell proliferation 1 (2%)
Hepatediaphragmatic nodule 2 (4%) 1 (2%) 2 (4%)
Hyperplasia, nodular 1 (2%)
Inflammation, chronic 11 (22%) 6 (12%) 13 (26%)
Inflammation, necrotizing 1 (2%) 2 (4%)
Necrosis, coagulative 1 (2%) 1 (2%) 1 2%
Vacuolization cytoplasmic 1 2% 2 (4%)
Mesentery (49) (49) (46)
Hemorrhage, chronic 1 (2%) 1 (2%)
Inflammation, chronic active 4 (8%) 13 (27%) 9 (20%)
Mineralization 3 (6%) 5 (11%)
Necrosis 1 (2%)
Pancreas (50) (50) (50)
Ectopic tissue 1 (2%)
Inflammation, chronic active 2 (4%) 1 (2%)
Acinus, atrophy 18 (36%) 22 (44%) 21 (42%)
Acinus, hyperplasia 2 (4%) 1 (2%)
Duct, ectasia 1 (2%) 2 (4%) 1 2%
Stomach, forestomach (50) (50) (50)
Acanthosis, focal 5 (10%) 9 (18%) 23 (46%)
Edema 1 (2%)
Hyperkeratosis, diffuse 2 (4%)
Hyperkeratosis, focal 1 (2%) 8 (16%)
Hyperplasia, focal 2 (4%) 1 (2% 3 (6%)
Inflammation, chronic 1 (2%)
Inflammation, chronic active 1 (2%) 1 (2%)
Ulcer 1 (2%
Stomach, glandular (50) (49) (50)
Inflammation, chronic active 1 (2%)
Tooth (50) (49) (50)
Dysplasia 1 (2%)
Inflammation, chronic active 2 (4%) 1 (2%) 2 (4%)
CARDIOVASCULAR SYSTEM
Heart (50) (50) (50)
Cardiomyopathy, chronic 45 (90%) 48 (96%) 46 (92%)
Foreign body 2 (4%)
Inflammation, chronic active 2 (4%) 3 (6%)
Atrium, thrombus 1 (2%) 5 (10%) 1 (2%)
Coronary artery, inflammation, chronic active 1 (2%) 1 (2%)
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ENDOCRINE SYSTEM

Adrenal gland (50) (50) (50)
Accessory adrenal cortical nodule 1 2%

Adrenal gland, cortex (50) (50) (49)
Atrophy 1 (2%)
Degeneration, fatty 5 (10%) 7 (14%) 7 (14%)
Hyperplasia 12 (24%) 19 (38%) 18 (37%)
Hypertrophy 1 (2%) 2 (4%)

Necrosis, coagulative 1 2%)

Adrenal gland, medulla (50) (50) 50
Hyperplasia 13 (26%) 18 (36%) 13 (26%)

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

Pituitary gland (49) (50) (49)

Pars distalis, cyst 6 (12%) 6 (12%) 9 (18%)
Pars distalis, hemorrhage, acute 1 2%)

Parsdistalis, hyperplasia 9 (18%) 8 (16%) 11 (22%)
Pars intermedia, cyst 1 (2%)

Thyroid gland (50) (50) (50)
Inflammation, chronic active 1 (2%)
C-cell, hyperplasia 14 (28%) 16 (32%) 14 (28%)
Follicle, cyst 1 2%

Follicular cell, hyperplasia 5 (10%)
GENERAL BODY SYSTEM

Tissue, NOS o))

Hemorrhage, acute 1 (100%)
GENITAL SYSTEM

Epididymis (48) (50) 50
Inflammation, chronic active 2 (4%)

Preputial gland (48) 47) (49
Hyperplasia 2 (4%) 4 (9%) 1 (2%)
Inflammation, chronic active 45 (94%) 43 91% 42 (86%)
Duct, ectasia 2 (4%)

Prostate (50) (50) (50)

Cyst 1 2%) 2 (4%)
Inflammation, chronic active 24 (48%) 23 (46%) 22 (44%)

Seminal vesicle (48) (49) (48)
Inflammation, chronic active 1 (2%)

Testes (50) 50) 50
Cyst 1 (2%)

Hemorrhage, chronic 1 (2%)

Inflammation, chronic active 1 (2%)

Mineralization 8 (16%) 16 (32%) 7 (14%)

Interstitial cell, hyperplasia 27 (54%) 33 (66%) 33 (66%)

Seminiferous tubule, atrophy 40 (80%) 38 (76%) 34 (68%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (50) (50)
Femoral, hyperplasia, reticulum cell 1 (2%) 2 (4%)
Femoral, myelofibrosis 2 (4%)

Lymph node (50) (50) (50)
Mediastinal, cyst 1 (2%)
Mediastinal, edema, acute 1 (2%)
Mediastinal, hemorrhage, acute 1 (2%)

Lymph node, mandibular (50) (50) 49
Cyst 6 (12%) 2 (4%)
Hyperplasia, plasma cell 1 (2%)
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TABLE A4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
HEMATOPOIETIC SYSTEM (Continued)

Spleen (50) (50) (50
Fibrosis 3 (6%) 2 (4%) 2 (4%)
Hematopoietic cell proliferation 1 (2%) 1 (2%) 3 (6%)
Infarct, chronic 1 (2%)

INTEGUMENTARY SYSTEM

Mammary gland (42) 43) (42)
Hyperplasia, cystic 38 (90%) 43 (100%) 39 (93%)
Inflammation, chronic active 1 (2%)

Skin (50) (50 (50)
Acanthosis 1 (2%) 1 (2%) 1 (2%)
Fibrosis 1 (2%)

Hyperkeratosis 2 (4%) 3 (6%) 2 4%
Inflammation, chronic active 3 (6%) 2 (4%
MUSCULOSKELETAL SYSTEM
None
NERVOUS SYSTEM

Brain (50) (50) (50)
Compression 7 (14%) 3 (6%) 4 (8%)
Hemorrhage, acute 3 (6%) 1 (2% 1 (2%)
Hydrocephalus 7 (14%) 3 (6%) 3 (6%)
Necrosis 1 (2%)

Spinal cord 1)

White matter, degeneration 1 (100%)
RESPIRATORY SYSTEM

Lung (50) (50) (50)
Bacterium, multiple 1 (2%)
Foreign body 2 (4%) 6 (12%) 9 (18%)
Inflammation, chronic 21 (42%) 11 (22%) 15 (30%)
Alveolar epithelium, hyperplasia 4 8%) 5 (10%) 3 (6%)
Mediastinum, hemorrhage, acute 1 (2%)

Mediastinum, inflammation, chronic active 2 (4%) 4 (8%)

Nose (50) (48) (50)
Fibrosis 1 (2%)

Foreign body 9 (19%)
Inflammation, chronic active 2 (4%) 6 (13%) 1 (2%)
Nasolacrimal duct, inflammation, chronic active 1 (2%)
Nasolacrimal duct, inflammation, suppurative 3 (6%) 3 (6%) 2 (4%)

Trachea (49) (50) (50
Hemorrhage, acute 1 (2%)

Inflammation, chronic active 2 (4%)
SPECIAL SENSES SYSTEM

Ear Y
Acanthosis 1 (100%)
Hyperkeratosis 1 (100%)

Eye (3) (2 (5)

Lens, cataract 3 (100%) 1 (50%) 1 (20%)
Retina, atrophy 3 (100%) 1 (50%) 1 (20%
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
URINARY SYSTEM
Kidney (50) (50) (50
Cyst 1 (2%) 2 (4%)
Hemorrhage, chronic 1 (2%)
Infarct, chronic 1 (2%)
Inflammation, necrotizing 1 (2%)
Mineralization 1 (2%)
Nephropathy, chronic 47 (94%) 49 (98%) 47 (94%)
Urinary bladder (49) (49) (49)
Dilatation 1 2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 50 50
ALIMENTARY SYSTEM

Liver (50) (49) (50)
Histiocytic sarcoma 1 2%)
Leukemia mononuclear 12 (24%) 14 (29%) 12 (24%)
Neoplastic nodule 1 (2%) 1 2%)

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

Pancreas (50) (50) (50)
Leukemia mononuclear 2 4%)

Salivary glands (48) (50) (49)
Leukemia mononuclear 2 (4%)

Stomach, forestomach (50) (50) 50
Papilloma squamous, multiple 1 2%

CARDIOVASCULAR SYSTEM

Heart (50) (50) (50)

Leukemia mononuclear 3 (6%) 1 (2%)
ENDOCRINE SYSTEM

Adrenal gland, cortex (50) (50) (50)
Adenoma 1 2% 2 (4%)
Leukemia mononuclear 6 (12%) 7 (14%) 8 (16%)
Bilateral, adenoma 1 (2%)

Medulla, granulosa theca tumor malignant,
metastatic, ovary 1 (2%

Adrenal gland, medulla (50) (50) (49)
Leukemia mononuclear 6 (12%) 7 (14%) 8 (16%)
Pheochromocytoma benign 2 (4%

Islets, pancreatic (50) 50 (50)
Adenoma 1 2%

Pituitary gland (48) (49) (50)
Leukemia mononuclear 6 (12%) 2 (4%)
Pars distalis, adenoma 13 (27%) 13 (27%) T (14%)

Thyroid gland (50) (50) (50)
Bilateral, C-cell, adenoma 1 (2%) 1 (2%) 1 (2%)
C-cell, adenoma 12 (24%) 11 (22%) 6 (12%)
C-cell, carcinoma 2 (4%) 1 2%) 1 (2%)
Follicular cell, carcinoma 1 (2%) 1 (2%)

GENERAL BODY SYSTEM

None

GENITAL SYSTEM

Clitoral gland 47 (46) (48)
Adenoma 1 (2%)

Ovary (50) (49) (50
Granulosa theca tumor malignant 1 (2%)
Granulosa theca tumor benign 1 2%)
Histiocytic sarcoma 1 2%
Leukemia mononuclear 1 (2% 2 (4%) 1 (2%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
GENITAL SYSTEM (Continued)

Uterus (50) (49) (50)
Adenocarcinoma 1 (2%) 1 (2%)
Leukemia mononuclear 1 (2%)

Polyp stromal 5 (10%) 3 (6%) 2 (4%)
Polyp stromal, multiple 1 (2%)
Sarcoma stromal 2 (4%)

Vagina *(50) *(50) *(50)

Polyp 1 (2%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (50) (50)
Femoral, leukemia mononuclear 1 (2%) 3 (6%)
Femoral, lymphoma malignant histiocytic 1 2%) 1 (2%)

Lymph node (50) (50) (50)
Inguinal, leukemia mononuclear 1 (2%)

Mediastinal, leukemia mononuclear 4 (8%) 5 (10%) 4 (8%)
Mesenteric, leukemia mononuclear 2 (4%)
Pancreatic, leukemia mononuclear 1 (2%)

Lymph node, mandibular (47) (50) (49)
Leukemia mononuclear 6 (13%) 6 (12%) 4 (8%)

Spleen (50) (50) (50)
Leukemia mononuclear 12 (24%) 14 (28%) 12 (24%)

INTEGUMENTARY SYSTEM

Mammary gland 47 (50) (47
Adenoma 2 (4%) 1 (2%)
Fibroadenoma 12 (26%) 10 (20%) 10 (21%)
Fibroadenoma, multiple 2 (4%) 1 2%) 3 (6%)

Skin (50) (50) (50)
Basal cell carcinoma 1 (2%)
Granulosa theca tumor malignant, metastatic,
ovary 1 (2%)
Squamous cell carcinoma 1 2%)

Subcutaneous tissue, fibroma 1 2%)
Subcutaneous tissue, sarcoma 1 (2%)
MUSCULOSKELETAL SYSTEM
None )
NERVOUS SYSTEM

Brain (50) *(50) (50)
Astrocytoma malignant 1 (2%)

Histiocytic sarcoma 1 (2%)
Leukemia mononuclear 1 2% 1 2%)

RESPIRATORY SYSTEM
Lung (50) (50) (50)
1

Basal cell carcinoma, metastatic, skin (2%)
Granulosa theca tumor malignant, metastatic,

ovary 1 2%)
Histiocytic sarcoma 1 (2%)
Leukemia mononuclear T (14%) 10 (20%) 8 (16%)
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TABLE Bl. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
SPECIAL SENSES SYSTEM
Zymbal gland *(50) *(50) *(50)
Carcinoma 1 (2%)
URINARY SYSTEM
Kidney (50 (50) . (50)
Leukemia mononuclear 8 (16%) 9 (18%) 8 (16%)
Urinary bladder (49) (48) (48)
Papilloma 1 (2%) 1 (2%)
SYSTEMIC LESIONS
Multiple organs *(50) - *(50) *(50)
Leukemia mononuclear 12 (24%) 14 (28%) 12 (24%)
Lymphoma malignant histiocytic 1 (2%) 1 (2%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 60 60 60
Moribund 12 13 13
Terminal sacrifice 30 31 24
Dead 6 3 2
Dosing accident 2 3 11
Scheduled sacrifice 10 10 10
TUMOR SUMMARY
Total animals with primary neoplasms ** 41 37 32
Total primary neoplasms 71 63 59
Total animals with benign neoplasms 35 28 26
Total benign neoplasms 54 42 37
Total animals with malignant neoplasms 14 20 16
Total malignant neoplasms 17 21 22
Total animals with secondary neoplasms *** 2
4

Total secondary neoplasms

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically.
** Primary tumors: all tumors except secondary tumors
*** Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ

99

Dimethoxane, NTP TR 354



TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE: VEHICLE CONTROL

WEEKS ON
STUDY

CARCASS
D

ALIMENTARY 5YSTEM
Esophagus
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Intestine small, jejunum
Liver

Leukemia mononuclear
Mesentery
Pancreas
Sahvar{\ glands
Stomac
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Stomach, glandular
Tooth
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL

(Continued)
WEEKS ON r L 1 1 1 1 1 1 1 1 1 1 1 1 1 1l ¢+ 1 1 1 1 1 1 11
STUDY o 0 0 0 0 0 0 0o 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 35 5 5 5 5 5 58 5 5 5 5 5
TOTAL:
CARCASS T 1 1 U U 1T 1T 11U 1T U T 1 1T 1T 272 2 2 2 7 2 72 7 |TISSUES
ID 5 5 5 5 6 6 6 6 7 7 7 8 8 9 9 9 0 0 0 0 1 1 1 2 2 I[TUMORS
2 3 4 5 1t 2 4 5 1t 4 5 4 5 1 2 3 2 3 4 5 3 4 5 1 2
Esophagus L T R S T T S TR NN T T S S S TR S R N S N S R S S S 50
Intestine large + + + + + + o+ F o+ o+ o+ o+ o+ A A+ o+ o+ 50
Intestine large, cecum T T T A T S S S T S R S I S e 44
[ntestine large, colon + 0+ + + + 4+ + o+ o+ o+ o+ 4+ o+ A+ + o+ o+ o+ o+ 4+ o+ o+ 48
Intestine large, rectum + + I + + + + + + + + + 4+ o+ + + 4+ + o+ o+ o+ 4+ o+ o+ o+ 47
Intestine small + O+ o+ o+ + o+ R+ O+ F O+ o+ O+ F O+ O+ o+ o+ o+ 4+ 50
Intestine small, duodenum E N T T T A T S R S S R S S TR S N S S T - 50
Intestine small, ileum + 0+ + + + + + o+ o+ + o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ # 44
[ntestine smali, jejunum 0+ + + + 4+ F o+ 4+ o+ o+ F o+ A+ o+ o+ o+ o+ o+ o+ 47
Liver o+ + + F F F o+ + + o+ o+ + o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4 50
Leukemia mononuclear X X X X X X 12
Mesentery F O+ + + o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ 4+ + o+ 47
Pancreas R e T S N S S S R T T R 50
Salivary glands + O+ + +F o+ + 4+ o+ o+ o+ o+ o+ 4+ o+ o+ + 4+ + + MO+ o+ o+ o+ o+ 48
Stomalc’{x + 4+ + o+ o+ o+ o+ o+ 4+ F F O+ F o+ o+ o+ o+ o+ 50
Stomach, forestomach R T T T T S S S S S S A S e 50
Stomach, glandular + F + o+ o+ F o+ o+ F o+ o+ o+ o+ 4+ F R+ o+ o+ 50
Tooth + 0+ 4+ + o+ ok + o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ F o+ o+ o+ 50
o !
Blood vessel T L 49
Heart T S N N SR N S S SR SR R SR S + 50
f.eukemia mononuclear 3
ENDOCRINE SYSTEM
Adrenal gland S T I R S S S S SR S S S S N A T 50
Adrenal gland, cortex L S S T T S S S N N R S I A 50
Leukemia mononuclear X 6
Bilateral, adenoma X 1
Adrenal gland, medulla L T S A T N I T S 50
L.eukemia mononuclear X 8
Pheochromocytoma benign 2
Islets, pancreatic + 0+ + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ O+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Parathyroid gland + + + I 4+ + + M + + + + F + + + + + o+ + + o+ o+ o+ F 16
Pituitary gland L T N A S S N R S T N S S S 48
Pars distalis, adenoma X X X X X X 13
Thyroid gland L L S T S R S SR PR R T T 50
Bilateral, C-cell, adenoma X 1
C-cell, adenoma X X X X X X X X 12
C-cell, carcinoma X 2
Follicular cell, carcinoma X L
GENERAL BODY SYSTEM - T
None
GENITALSYSTEN -
Clitoral gland + + + + 4+ + 4+ + + 4+ 4+ + + + + + + M+ 4+ + + + + M 47
Adenoma 1
Qvary + 0+ + 4+ o+ o+ o+ o+ 4+ 4+ + O+ o+ o+ o+ 50
Leukemia mononuclear 1
Oviduct + o+ + + o+ o+ + o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ O+ o+ o+ o+ 4+ 50
Uterus + o+ + o+ o+ o+ o+ F o+ o+ o+ F o+ o+ 4+ 4+ + o+ o+ + o+t 50
Adenocarcinoma X 1
Polyp stromal X X 5
Polyp stromal, multiple X 1
Vagina + 2
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL

(Continued)
WEERS ON o0 0 0 0 0 00 00 00 0 00 00 01 L 1 1 1 1 1
STUDY 1 3 6 7 7 7 8 8 8 8 8 9 9 9.9 9 9 9 0 ¢ 0 O 0 0 O
3 9 5 0 2 4 1 2 3 4 5 0 0 1 2 3 8 8 0 4 5 5 5 5 5
CARCASS T 7 [ [ 2 1 [ 11 T T T 1T 172171 T1 11
1D 9 4 3 7 7 2 3 8 8 2 1 5 0 4 9 8 6 3 L 3 3 4 4 4 4
5 5 5 2 38 38 1 2 3 5 1 1 1 3 4 1 3 4 2 3 2 1 2 4 5
HEMATOPOIETIC SYSTEM
Bone marrow LR R N S Sk S e RN S TS S N N SR TN S S N S S N N
Lymph node EE S S T ST SR S T T S S S T R S T e
ediastinal, leukemia mononuclear X X X X
Lymph node, mandibular D N T + o+ + o+ o+ + M o+ o+ o+ o+
ukemia mononuclear X X X X X
Spleen E T T T S R S e S S S S SR T SR S S
Leukemia mononuclear X X X X X X
Thymus + + + + + + + + + + + + + M+ + + + M+ o+ o+ o+ o+ 4+
Mammary gland M M + + + + + + + M + PO S SR SEE S R T S S
Adenoma b
Fibroadenoma X X X X X
Fibroadenoma, multiple
Skin + 0+ + + 4+ -+ o+ o+ o+ o+ o+ o+ + o+ 4
Subcutaneous tissue, fibroma
Bone T A T T S R S N S S S S S ST SR S SR S S
Skeletal muscle E R S S T S S S S S s U S S T S I
NERVOUS SYSTEM '*
Bramn R S S T e S S S R S N S N S S S S R S SR
Leukemia mononuclear X
RESPIRATORY SYSTEM
Lung [ S T T T T S T S S S S S S S S S S S S
Lenkemia mononuclear X X X X X X
Nose EE S S I S T S S S T T S N e
Trachea R S S T S S S S S A S S S T R S S T e
Eye +
Harderian gland + M + F + o+ + F o+ F o+ 4+ 4+ o+ o+ o+ o+ o+ o+ 4+ o+ O+ o+
Zymbal gland
Carcinoms
URINARY SYSTEM
Kidney L R T e T S R R S S S SRR S N N
l.eukemia mononuclear X X X X X X
Ureter + o+ + + + + + +
Urinary bladdar + + + + A+ F + + F o+ o+ o+ F o+ o+ o+ o+ F o+ o+ F O+ o+ 4+
Papitloma
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL

(Continued)
WEEKS ON 1 1 1 1 1 1 1 1 1 ! 1 1 1 1 1 1 1 1 1L 1 1 1
STUDY O 0 0 ¢ 0O 0 ¢ 0O 0 0 0 0 6 0 0 0 ¢ 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS T T 1T T T 17 1771717 1T 1T 17T 17T 1722 2 2 2 2 2 2 7 |[TISSUES
1D 5 5 5 5 6 6 6 6 7 7 7 8 8 ¢ 8% 9 0 0 0 0 Ll L 1 2 2 |TUMORS
2 38 4 5 1L 2 4 5 L 4 5 4 5 1 2 8 2 8 4 5 3 4 5 1 2
Bone marrow o T L SR N S R R I I S S S A 50
Lymph node + F o+ o+ 4+ F F + F o+ o+ o+ o+ o+ + F O+ O+ F o+ O+ o+ 4+ 50
Mediastinal, leukemia mononuclear 4
Lymph node, mandibular + O+ + + I+ F o+ o+ F A+ o+ F O+ o+ o+ F MO+ o+ s+ 4+ 47
ukemia mononuclear X 6
Spleen + + + + + + + + F o+ o+ o+t + o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ 50
Leukemia mononuclear X X X X X X 12
Thymus M + + + MM + M + M + + M + + M + + + + + + + + + 41
Mammary gland + + + + + + o+ o+ o+ o+ O+ o+ O+ o+ o+ o+ o+ o+ F o+ o+ o+ 47
Adenoma X 2
Fibroadenoma X X X X X X X 12
Fibroadenoma, multiple X X 2
Skin L i s S R S N R R S S 50
Subcutaneous tissue, fibroma X i
MUSCULOSKELETAL SYSTEM
Bone R R T S A S S N N T SN N SRS N S S S S S N S I 50
Skeletal muscle L S S e T T S SR S T R R S S R T S S S S 50
NERVOUS SYSTEM
Brain + F F + + 4+ o+ + o+ F o+ +F o+ s+ R+ o+ o+ + 50
Leukemia mononuclear 1
RESPIRATORY SYSTEM
Lung I T S R S S S R S SR S S S S S T S S S S 50
Leukemia mononuclear X 7
Nose + F o+ o+ + + F + o+ o+ o+ o+ 4+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Trachea N i SR S S S S T T S T S S S 50
SPECTAT SENSES SYSTEN -
Eye + 2
Harderian gland L I R e S S S S R S S S 49
Zymbal gland + 1
Carcinoma X 1
CRINARY SYSTEM -
Kidney L S T R T S R T I S S S ST S S 50
Leukemia mononuclear X X 8
Ureter + + o+ + 12
Urinary bladder L . S T S S S S S R T T T T 49
Papilloma X 1
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHOXANE: LOW DOSE

WEEKS ON 00 0 00O OC OO O OO TOOT1lT1T 1 1 U I 1 1T 1 1 1 1
STUDY 1 8 7 7 7 7 7 %7 8 8 8 9% 9 0 0 ¢ O 0 O H 0 0 0 O 0
9 6 4 6 7 7 8 & 6 7 8 & 7 1 2 2 4 4 4 5 5 5 5 5 5
CARCASS 5 5 5 5 5 5 5 % 5 4 5 5 5 5 5 &5 5 5 5 471741755
ID 3 4 0 2 2 6 3 6 2 9 4 6 6 7 0 8 3 7 8 9 9 9 9 0 0
5 4 1 4 % 5 4 4 1 1L 2 3 2 3 5 2 2 4 1 2 3 4 5 2 3
ALIMENTARY SYSTEM — T
Esophagus R S - S R S S S S e A S S
Intestine large I S i T R S S S N S S S S S S S S S
Intestine large, cecum + A+ A + + + F + + A + + 4+ + + & + + + 4+ + o+ o+ 4+
Intestine large, colon R S S S S T R R R SR T S S S S S SR S S S 2
Intestine large, rectum + + + + + + + + 4+ A+ + + 4+ o+ o+ 4+ o+ o+ F O+ O+ 4+ o+
Intestine small R S N T T T S S R T S S S I I N
Intestine small, duodenum R S T S . T T S R S S S R S S S S
Intec<tine small, 1leum L S S R S S S TR W S I S R T A R S S
Intestine small, jejunum + A + + + + + + + + o+ 4+ o+ + + o+ o+ o+ O+ o+ +
Liver e S S T S R R SR T S R R SR R . S S S
Leukemma mononuclear X X X X X X X
Neoplastic nodule
Mesentery + L T s T T S S RS S + 0+t + + o+ o+ + + 4+
Leukema mononuclear X
Pancreas R i S R S S R R R T R R R U S R S
Leukemta mononuclear X X
Salivary glands £+ + + 4+ o+ o+ o+ 4 D S S S S S S A
Leukemia mononuclear X X
Stomach L S S S R N S N N SR S NS S N S N S S S S
Stomach, forestomach L S T < S S RN S S SR S S S SR R SRS S R SR SRS S
Stomach, glandular I i SR G S I S S T S S
Toota S S T T T S T S R S S S S SR S S S N S N N S
Blood vessel FoF F o+ 4+ o+ o+ o+ o+ LD T S O R SR S
Heart R S R + o+ o+ + o+ o+ L L T
ENTIOCRINE SYSTEM
Adre nat gland + F 4+ o+ 4+ o+ 4+ F 4+ o+ O+ A+ O+ o+ o+ O+ O+ o+ o+ o+ o+ 4
Adrenal gland, cortex F o+ + F + F o+ o+ + +F o+ F+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4
Adenoma
Le aukemia mononuclear X X X X X X
Adrenal gland, medulla + + + + + + + 4+ F o+ o+ O+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
Leukema mononuclear X X X X X X
Islets, panereatic + + + + + 4+ + + + + + + + 4+ + o+ + o+ 4+ o+ o+ o+ O+
Parathyroid gland + + 4+ + + M + + + + + + + + M + + + + + + + + + 1
Pituttary gland + + + + + + + + + + + + o+ + o+ F+ + o+ o+ o+ o+ o+ o+ o+ 4+
Leukema mononuclear X X X X X
Pars distalis, adenoma X X X X
Thyrowd gland + F + + 4+ F 4+ o+ + + o+ o+ + o+ o+ O+ o+ o+ o+
Bilatsral, C cell, adenoma
C cell, adenoma X X X
C cell, carcinoma X
GENERAL BODY SYSTEM
Naone
GENITAL SYSTEM - -
Clitoral gland + + + M + + + + + 4+ + + + + 4+ F+ + M + o+ o+ o+ o+ o+ o+
Ovary R S S T S S R R e S S T S S A S S S S S
Leukemra mononuclear X X
Owviduct + + + o+ + + o+ + o+ o+ o+
Uteras + F + + + o+ o+ o+ o+ +F o+ + o+ + 4+ o+ o+ o+ o+ o+ o+
Leukemia mononuclear X
Polyp stromal X
Sarcoma stromal X X
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE

(Continued)
WEEKS ON 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 11 1 1
STUDY ¢ 0 0 0 0O 0O 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 55 5 5 5 5 5 5 5 3 5 5 5 5 5 5 5 5 5 5% 5 5 3 35
TOTAL:
CARCASS 5 53 5 5 5 5 5 5 5 5 5 5 5 5 B 5 B 5 5 5 5 5 5 b5 5 |TISSUES
ID 0 L 1 t 1 1 2 2 3 3 4 4 4 5 5 5 35 5 6 7 7 7 8 8 8 |[TUMORS
4 1 2 3 4 5 2 5 1 3 1 8 5 1 2 3 4 5 1 1 2 5 3 4 5
ALIMENTARY SYSTEM
Esophagus + 0+ + + + o+ o+ o+ +F o+ 4+ o+ o+ o+ O+ O+t 50
Intestine large + 0+ + + + o+ o+ 4+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ 50
Intestine large, cecum + 0+ + + + 4+ 4+ o+ o+ o+ 4+ 4+ o+ o+ 4 47
Intestine large, colon + + + + + + 4+ + F F o+ 4+ 4+ + o+ + + o+ + + o+ o+ o+ o+ 4+ 50
Intestine large, rectum + + + + + + 4+ F 4+ 4+ + + M+ + + + + F+ + + + + M o+ 47
Intestine small + + + + + o+ + + F 4+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ 50
Intestine small, duodenum D T T I R e A T S R S 50
Intestine small, ileum o+ o+ +F F o+ o+ o+ o+ o+ O+ o+ o+ F o+ o+ O+ o+ o+ o+ o+ o+ o+ 4+ 19
[ntestine small, jejunum + o+ F o+ 4+ o+ F o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Liver + + + + + + + + + o+ o+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ O+ o+ O+ o+ 49
Leukemia mononuclear X X X X X X X 14
Neoplastic nodule X 1
Mesentery + o+ o+ +ooF o+ + o+ o+ o+ o+ o+ o+ o+ + + o+ o+ o+ o+ + 46
Leukemia mononuclear 1
Pancreas + 0+ F F + + F + o+ + o+ o+ + 4+ o+ o+ o+ o+ F o+ o+ o+ 50
Leukemia mononuclear 9
Salivary glands + o+ + + o+ + o+ L S S R - I S 50
Leukemia mononuclear 2
Stomach + + + F + + F + + + + + + + 4+ F o+ o+ o+ s+ o+ o+ o+ o+ 50
Stomach, forestomach E S S S S S S S S S R S S S T S S S S NS S 50
Stomach, glandular D . S S N R S S T R S S S S S T S T S 49
Tooth E T S N N T T S R I R 50
C
Blood vessel R T T S e S S S S Y S S S S S S A S T T 50
Heart L T S s S S S S S S e R S S 50
ENDOCRINE SYSTEM
Adrenal gland L R I T R I I T T A T S I T I A L 50
Adrenal gland, cortex + + + + F o+ F o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ O+ o+ o+ o+ O+ O+ o+ 50
Adenoma X 1
Lsukemia mononuclear X 7
Adrenal gland, medulla + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ O+ o+ o+ o+ o+ o+ o+ F o+ 50
Leukemia mononuclear X 7
[slets, pancreatic + + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ F O+ F O+ R+ o+ 50
Parathyroid gland + + + + + M + + + + + +# M + + + + + MM + + + & + 43
Pituitary gland O+ 4+ + + 4+ 4+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ T FoF o+ + o+ 49
Leukemia mononuclear X 8
Pars distalis, adenoma X X X X X X X X X 13
Thyroid gland L I S R O A T S T S S S R S S S S S S S SR 30
Bilateral, Ccell, adenoma X L
C-cell, adenoma X X X X X X X 11
C-cell, carcinoma 1
GENERAL BODY SYSTEM
None
GENITAL SYSTEM -
Clitoral gland + + + 4+ + + + M + + + + + + + + M + + + o+ 4+ o+ o+ o+ 46
Ovary + + + M+ + 4+ + F + + 4+ o+ o+ o+ O+ F o+ o+ o+ o+ o+ o+ o+ o+ 49
Leukemia mononuclear 9
Qviduct + + o+ + + + + + 4+ + + + F o+ + o+ o+ o+ o+ o+ o+ o+ o+ 47
Uterus + + + M+ + + + + + + + + + + + o+ o+ o+ o+ o+ o+ + o+ 49
Leukemia mononuclear 1
Polyp stromal X X 3
Sarcoma stromal 2
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE

(Continued)
WEEKS ON' 9 0 0 0 0 0 0 0 0 0 0o 00 I 1 L T T 1 U 1 T T L 1T
STUDY 1 6 7 7 7 7 1 7 8 8 8 9 9 0 0 0 0 0 0 0 0 0 ¢ 0 0
9 6 4 8 7 7 & 8 6 7 8 6 7 1 2 2 4 4 4 5 5 5 5 5 5
CARCASS 5 55 5 5 5 5 5 5 4 5 55 5 5 5 5 5 5 4 444578
1D 3 4 0 2 2 6 3 6 2 9 4 6 6 7 0 8 3 7 8 9 9 9 9 0 0
5 4 1 4 3 5 4 4 1 L 2 3 2 38 5 2 2 4 1 2 3 4 5 2 3
HEMATOPOIETIC SYSTEM
Bone marrow + b+ o+ +F + oy 4+ 4+ LR S S R T S . 2
Femoral, leukemia mononuclear X
Femoral, lymphoma malignant
histiocytic
Lymph node e T T T S S S S S N S SR Y S N R S S
Inguinal, lenkemia mononuclear X
Mediastinal, lenkemia mononuclear X X X X
Pancreatic, leukemia monunuclear X
Lymph node, mandibular P S S S S R T A ST S T T S S R N S
Leukemia mononuclear X X X X X
Spleen R S R A T c T S R S SR SR S + o+ o+
Leukemia mononuclear X X X X X X X
Thymus + + M+ + + + M+ + MM+ + + MM+ + MM+ + + +
INTEGUMENTARY SYSTEM
Mammary gland B T T e R S T T T
Fibroadenoma X X X X X X
Fibroadenoma, multiple
Skin e T T e S S T T T T S S P
Squamous cell carcinoma X
Snbcutaneous tissue, sarcoma X
MTU'SCULCSKELETAL SYSTEM
Bone F e T S S e S S T T T S SR S S S
Skeletal muscle R S T S N S N S N S T R T R S
NERVOUS SYSTEM -
Brain I S S T T S S T S S R S R + o+ o+
Astrocytoma malignant
Lsukemia mononuclear X
RESFIRATORY SYSTEM
Lung I T e S I T S S s
Leukemia mononuclear X X X X X X
Nose o T e S S S S S S I S R A T S e s
Trachea e T e U I S S R HE R R T S S T S T S
EPECIAL SENSES SYSTEM
ye
Hardenan gland + 1+ + 4+ + + 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 4+ o+ o+ o+ 4
URINARY SYSTEM
Kidney L T S S S S R SR T S S S
Leukemia mononuclear X X X X X X
Urater + o+ o+ + + + o+ + o+ o+
Urethra +
Urinary bladder B S L S s SR S S S S SR S ' GRS S S R N S S S
Papilloma
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE

(Continued)
S 11 1L 1 1 1 1 1 1 1 111 1 1 1 1 1 1 1 1 1 1 1
STUDY ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 06 0 00 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS 5 5 5 5 5 5 85 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 B |TISSUES
iD ¢ 1 1 1 1 1 2 2 3 3 4 4 4 5 5 5 5 5 6 7 7 7 8 8 8 |TUMORS
4 1 2 3 4 5 2 5 1 3 1 38 5 1 2 3 4 5 1 1 2 5 8 4 5
HEMATOPOIETIC SYSTEM™
Bone marrow L T R T T T S S T R S S 50
Femoral, leukemia mononuclear 1
Femoral, lymphoma malignant
histiocytic X 1
Lymph node + 0+ + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ o+ o+ o+ o+ 30
Inguinal, leukemia mononuclear 1
Mediastinal, leukemia mononuclear X 5
Pancreatic, leukemia mononuclear 1
Lymph node, mandibular LR S S S R S S R T S N S SR 50
Leukemia mononuclear X [
Spleen R S T T S T T S S S S S S S S 50
Leukemia mononuclear X X X X X X X 14
Thymus + + MM + + + + + + + + 4+ + M + 4+ + + + + 4+ + M + 38
Mammary gland + 0+ o+ + o+ o+ o+ L R S . G S N S N S TR S 50
Fibroadenoma X X X X 10
Fibroadenoma, multiple X 1
Skin L T T R S N N S SR N S S S SRS S T 50
Squamous cell carcinoma 1
Subcutaneous tissue, sarcoma 1
MUSCULOSKELETAL SYSTEM
Bone L T S R S S T A S S TR S S S SR S S 50
Skeletal muscle L S S R R R R R R R S R S S 50
NERVOUS SYSTEM
Brain + + + o+ F+ 4+ + + o+ + 4+ o+ O+ O+ O+ O+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Astrocytoma malignant X 1
Leukemia mononuclear 1
Lung + + + +F + o+t + + F F o+ o+ o+ o+ + A+ o+ o+ o+ 50
Leukemia mononuclear X X X X 10
Nose L T S S S S A T S T T S S 50
Trachea o+ o+ + o+ A+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Eye + + 2
Harderian gland L A e S T S R R S A R NP SR S S . 49
URINARY SYSTEM—
Kidney R S R S R A e T S S S S R S SIS S S SR 50
Leukemia mononuclear X X X 9
Ureter + + + + o+ + + 17
Urethra + 2
Urinary bladder T+ + M o+ o+ + o+ 4+ + F 4+ o+ 4+ o+ o+ o+ o+ o+ 4+ o+t 48
Papilloma X 1
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TABLE B2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE: HIGH DOSE

WEEKS ON
STUDY

CARCASS
ID
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5 7
6 4
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[o X0
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ALIMENTARY SYSTEM
Esophagus
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine smail
Intestine small, duodenum
Intestine small, ileum
Intestine small, jejunum
Liver
Histiocytic sarcoma
Leukemia mononuclear
Neoplastic nodule
Mesentery
Pancreas
Sali vari glands
Stomac
Stomach, forestomach
PapiHoma squamous, muitiple
Stomach, glandular
Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Leukemia mononuclear
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ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex
Adenoma
Leukemia mononuclear
Medulla, granulosa theca tumor
malignant, metastatic, ovary
Adrenal gland, medulla
Leukemia mononuclear
Islets, pancreatic
Adenoma
Parathyroid gland
Pituitary gland
Leukemia mononuclear
Pars distalis, adenoma
Thyroid gland
Bilateral, C-cell, adenoma
C-cell, adenoma
C-cell, carcinoma
Follicular cell, carcinoma

GENERAL BODY SYSTEM

None
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GERNTTAL SYSTEM
Clitoral gland
Ovary
QGranulosa theca tumor malignant
Granulosa theca tumor benign
Histiocytic sarcoma
Leukemia mononuclear
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Uterus
Adenocarcinoma
Polyp stromal
Vagina
Polyp
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TABLE B2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HIGH DOSE

(Continued)
WEEKS ON i1 ! 1 1t L 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
STUDY o 0 0 0 0 0 0 0C 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 60 0 0 0
3 5 5 5 5 5 5 5 5 5 § 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS B 6 86 B8 6 6 6 B 6 6 6 B 6 6 & € 6 6 6 6 B 8 & 6 1 |(TISSUES
ID 2 1 2 2 3 3 4 4 4 5 6 6 6 7 7 7 7 7 8 8 8 9 9 9 0 [TUMORS
5 2 2 3 1 2 2 3 4 5 1 2 3 1 2 3 4 5 1 2 5 1 4 5 1
Esophagus + 0+ + + + o+ o+ F o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 50
Intestine large + 0+ 4+ F o+ o+t o+ + o+ o+ o+ o+ O+ o+ 4+ 4+ o+ o+ o+ O+ o+ o+ 50
Intestine large, cecum + 4+ + + + o+ o+ o+ o+ + o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 45
Intestine large, colon + + 4+ + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ + + o+ 4+ o+ o+ o+ o+ o+ o+ 30
Intestine large, rectum + + + + + + + + + + + + + 4+ +F + + 4+ o+ o+ F+ + + M o+ 46
Intestine small + o+ + o+ o+ F O+ F o+ o+ o+ o+ 4+ R+ o+ F o+ o+ o+ 49
Intestine small, duodenum + 4+ + o+ o+ o+ F o+ o+ o+ F o+ o+ o+ o+ A+ o+ o+ o+ o+ o+ o+ 49
Intestine small, ileum + + 4+ 4+ + o+ o+ o+ o+ o+ O+ 4+ o+ o+ o+ o+ 4+ 4+ o+ o+ O+ o+ o+ 45
Intestine small, jejunum + 0+ 4+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ F 47
Liver + + + + + + + + + + + + + o+ 4+ o+ o+ 4+ 4+ 4+ o+ o+ o+ o+ 50
Histiocytic sarcoma 1
Leukemia mononuciear X X X X X X X 12
Neoplastic nodule X 1
Mesentery L T T R R S S N S S R S S S SR S SR S 49
Pancreas + o+ + + o+ o+ o+ F o+ o+ o+ 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 50
Salivary glands + + + + + + + F o+ o+ o+ + +F o+ o+ o+ + MO+ O+ o+ o+ o+t 49
Stoma:{ L I e T T S R S 50
Stomach, forestomach L T S S S R S S R T N S S S S S R S 50
Papilloma squamous, multiple X 1
Stomach, glandular L S S T S T R S S A ST S R S S 50
Tooth L e T + o+ o+ o+ o+ o+ o+ + L 30
Blood vessel L T S e e S S R S S T 50
Heart L A S S O e S S S 50
Leukemia mononuctear X 1
ENDOCRINE SYSTEM -
Adrenal gland L T R T A N S S T N N S CHNNE SR S S SN SR 50
Adrenal gland, cortex L T S T T S A T T T 50
Adenoma X X 2
Leukemia mononuclear X X X 8
Medulla, granulosa theca tumor
malignant, metastatic, ovary 1
Adrenal gland, medulla LR s T T S S S S S 49
Leukemia mononuclear X X X 8
Islets, pancreatic ok h o+ o+ o+ 4 R e d o+ 4+ e+ o+ 4+ 50
Adenoma X 1
Parathyroid gland + M+ M + + M + M + + + 4+ + + + + 4+ + 4+ 4+ + o+ 4+ 42
Pituitary gland + 0+ + + + 4+ F +F 4+ o+ + o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ 4 50
Leukemia mononuclear X 2
Pars distalis, adenoma X X X X 7
Thyroid gland L T S S N T T T S S S S S S S S 50
Bilateral, C-cell, adenoma X 1
C-cell, adenoma X X X X 8
C-cell, carcinoma 1
Follicular cell, carcinoma 1
None
QENITAL SYSTEM
Clitoral gland + o+ + + + + o+ + + 4+ + M o+ + + F + + + + M O+ o+ 4+ o+ 48
ary + + + + + 4+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Granulosa theca tumor malignant 1
Granulosa theca tumor benign 1
Histiocytic sarcoma 1
Leukemia mononuclear 1
Oviduct + 4+ + + 4+ o+ o+ 4+ o+ A+ o+ o+ o+ o+ o+ 4 44
Uterus + 0+ + + + o+ o+ o+ o+ o+ + + o+ o+ O+ O+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Adenocarcinoma X 1
Polyp stromal 2
Vagina 1
Polyp 1

109

Dimethoxane, NTP TR 354



TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HIGH DOSE

(Continued)
WEEKS ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 0
STUDY 0o 3 8 3 4 5 7 7 7 7 7 17 7 8 8 8 8 8 8 9 9 9 9 9 9
8 0 77 8 6 4 5 7 7 7 8 9 0 0 1 6 7 7 0 4 6 6 6 9
CARCASS & 7 6 7 7 7 6 6 6 8 € 6 6 & 6 6 6 6 6 &€ & &€ € € §®
D 1 1 6 2 0 2 3 3 5 8 8 6 5 2 4 1 4 5 9 2 9 1 38 5 1
5 5§ 5 5 5 4 83 5 1 3 4 4 3 4 1 4 5 4 3 1 2 1 4 2 38
HEMATOPOIETIC SYSTEM
Blood + +
Bone marrow I S R e i ST I T S T T T S T T
Femoral, leukemia mononuclear X X X
Femoral, lymphoma malignant
histiocytic X
Lymph node + 0+ + 4+ + + + o+ + o+ 4+ o+ o+ o+ o+t + + + 4+
Mediastinal, leukemia mononuclear X X X
Mesenteric, leukemia mononuclear X
Lymph node, mandibular + + o+ + o+ + + o+ o+ o+ o+ + o+ o+ o+ o+ o+
Leukemia mononuclear X X
Spleen + o+ + + + + + + 0+ + + o+ o+ o+ o+ o+
Leukemia mononuclear X X X X X
Thymus + o+ 4+ + o+ o+ + + 4+ + + M + + M + + + M + M
Mammary gland + + + + + + + + + + M+ + M+ 4+ + + + 4+ + 4+ + + +
Adenoma X
Fibroadenoma X X X
Fibroadenoma, multiple
Skin + O+ o+ + o+ o+ o+ o+ o+ 4+ o+ O+ A+ O+ o+ o+t
Basal cell carcinoma . X
Granulosa theca tumor malignant,
metastatic, ovary X
MUSCULOSKELETAL SYSTEM
Bone + o+ o+ + o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ R+ o+ o+ o+ o+
Skeletal muscle + + + + + + + o+ o+ 4+ o+ o+ o+ 4+ o+ o+ o+
NERVOUS SYSTEM
Brain + 4+ + o+ o+ o+ o+ o+ o+ + o+ F o+ o+ O+ o+ o+ o+ o+ o+t
Histiocytic sarcoma X
RESPIRATORY SYSTEM
Lua; + + + + + + F + 4+ + 4+ + + o+ o+ 4+ o+ o+ o+ o+ 4+ + o+ o+
Basal cell carcinoma, metastatic, skin X
Granulosa theca tumor malignant,
metastatic, ovary X
Histiocytic sarcoma X
Leukemia mononuclear X X X X X
Nose + + + 4+ 4+ o+ 4+ + + o+ o+ o+ o+ F A+ o+ o+ 4+ o+ o+ o+
Trachea + F + + o+ + o+ o+ o+ o+ + O+ O+ O+ O+ O+ O+ o+ o+t
SPECTAL SENSES SYSTEM
ya + +
Harderian gland + 0+ + + + M+ o+ o+ o+ o+ A+ o+ o+ F o+ A+ 4
URINARY SYSTEM
Kidney + + + + + 4+ + F + 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+t
Leukemia mononuclear X X X X X
Urater + + + + + + + +
Ur.nary bladder + + + + + + + + A+ O+ 4 + A + + + + + + + +
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TABLE B2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HIGH DOSE

(Continued)
T 11 1 T (11 111 11711111 11 1 1111
STUDY o 0 0 0 0 0 0 0 0 0 OO0 0 O0 O0 OO0 TO0O0CO0 000 00
3 5 5 5 5 5 5 5 5 &5 5 85 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS 5 8 8 8 6 8 B8 B8 8 6 B8 6 8 6 6 8 6 6 8 6 © B8 © 8 7 |TISSUES
D 2 1 2 2 3 3 4 4 4 5 6 6 86 7T 7T 7 7 7 8 8 8 9 ¢ 9 0 |[TUMORS
5 2 2 3 1 2 2 3 4 5 1 2 3 1 2 8 4 5 1 2 5 1 4 5 1
Blood 2
Bone marrow + + + + + + + o+ 4+ o+ F 4+ 4+ o+ + o+ + o+ + + o+ o+ o+ o+ 50
Femoral, leukemia mononuclear 3
Femoral, lymphoma malignant
histiocytic 1
Lymph node + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4 50
Mediastinal, leukemia mononuclear X 4
Mesenteric, leukemia mononuciear X 2
Lymph node, mandibular + + + o+ o+ 4+ + + + + + M + + + «+ + 49
Leukemia mononuclear X X 4
Spleen + + + + + + o+ + + 0+ + + + + o+ o+ + 50
Leukemia mononuclear X X X X X X X 12
Thymus + + + M + M + M + + + + + M M + + 41
Mammary gland + o+ o+ o+ + + + M + + + 4+ + + 4+ + + + + o+ 47
Adenoma 1
Fibroadenoma X X X 10
Fibroadenoma, multiple X X X 8
Skin + o+ + + + + + o+ + + + o+ o+ o+ o+ + o+ o+ 50
Basal cell carcinoma 1
Granulosa theca tumor malignant,
metastatic, ovary 1
MUSCULOSKELCETAL SYSTEM
Bone LR T I S T T S I S T R IR SRR T I T I e 50
Skeletal muscle L T T T R T R S T R R TEE S R T T S T T 50
NERVOUS SYSTEM
Brain L e T R S I T S S R S T S I R N 50
Histiocytic sarcoma 1
RESPIRATORY SYSTEM
Lung + + + o+ 4+ o+ o+ o+ F o+ o+ 4+ F o+ A e+ 50
Basal cell carcinoma, metastatic, skin 1
Granulosa theca tumor malignant,
metastatic, ovary L
Histiocytic sarcoma 1
Leukemia mononuclear X X X 8
Nose LG S I e e S T T S R S S S N 50
Trachea + + + + 4+ o+ o+ F F o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
SPECTAL SENRSES SYSTEM
Eye + + 4
Harderian gland R L T R S S S S S T R S S P S S 49
URINARY SYSTEM
Kidney . + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Leukamia mononuclear X X X 8
Ureter + + + + + o+ o+ 15
Urinary bladder + + 4+ + o+ + + 4+ o+ o+ F o+ F o+ + o+ o+ o+ o+ o+ o+ 48
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE

Vehicle Control 125 mg/kg 250 mg/kg

Mammary Gland: Fibroadenoma

Overall Rates (a) 14/50 (28%) 11/50 (22%) 13/50 (26%)

Adjusted Rates (b) 38.9% 29.5% 45.6%

Terminal Rates (c) 9/30 (30%) 6/31 (19%) 9/24 (38%)

Day of First Observation 449 533 607

Life Table Tests (d) P=0.406 P=0.286N P=0.422

Logistic Regression Tests (d) P=0.507 P=0.291N P=0.520

Cochran-Armitage Trend Test (d) P=0.454N

Fisher Exact Test (d) P=0.322N P=0.500N
Mammary Gland: Adenoma or Fibroadenoma

Overall Rates (a) 16/50 (32%) 11/50 (22%) 14/50 (28%)

Adjusted Rates (b) 44.7% 29.5% 47.3%

Terminal Rates (c) 11/30(37%) 6/31 (19%) 9/24 (38%)

Day of First Observation 449 533 604

Life Table Tests (d) P=0.478 P=0.163N P=0.483

Logistic Regression Tests (d) P=0.502N P=0.155N P=0.586N

Cochran-Armitage Trend Test (d) P=0.368N

Fisher Exact Test (d) P=0.184N P=0.414N
Pituitary Gland/Pars Distalis: Adenoma

Overall Rates (a) 13/48 (27%) 13/49 (27%) 7/50 (14%)

Adjusted Rates (b) 36.2% 38.6% 23.6%

Terminal Rates (c) 8/30 (27%) 10/30 (33%) 3/24 (13%)

Day of First Observation 580 599 567

Life Table Tests (d) P=0.221N P=0.560N P=0.249N

Logistic Regression Tests (d) P=0.144N P=0.549N P=0.151N

Cochran-Armitage Trend Test (d) P=0.075N

Fisher Exact Test (d) P=0.566N P=0.087N
Thyroid Gland: C-Cell Adenoma

Overall Rates (a) 13/50 (26%) 12/50 (24%) 7/50 (14%)

Adjusted Rates (b) 39.0% 38.7% 25.2%

Terminal Rates (¢) 10/30(33%) 12/31 (39%) 4/24 (17%)

Day of First Observation 634 730 607

Life Table Tests (d) P=0.199N P=0451N P=0.240N

Logistic Regression Tests (d) P=0.168N P=0.393N P=0.192N

Cochran-Armitage Trend Test (d) P=0.090N

Fisher Exact Test (d) P=0.500N P=0.105N
Thyroid Gland: C-Cell Adenoma or Carcinoma

Overall Rates (a) 15/50 (30%) 13/50 (26%) 8/50 (16%)

Adjusted Rates (b) 45.1% 40.1% 27.4%

Terminal Rates (c) 12/30 (40%) 12/31 (39%) 4/24 (17%)

Day of First Observation 634 541 604

Life Table Tests (d) P=0.162N P=0.361N P=0.203N

Logistic Regression Tests (d) P=0.121N P=0.320N P=0.149N

Cochran-Armitage Trend Test (d) P=0.064N

Fisher Exact Test (d) P=0.412N P=0.077N
Uterus: Stromal Polyp

Overall Rates (a) 6/50 (12%) 3/49 (6%) 2/50 (4%)

Adjusted Rates (b) 17.4% 8.8% 4.6%

Terminal Rates (¢) 4/30 (13%) 2/30(7%) 0/24 (0%

Day of First Observation 562 544 515

Life Table Tests (d) P=0.136N P=0.249N P=0.202N

Logistic Regression Tests (d) P=0.087N P=0.249N P=0.132N

Cochran-Armitage Trend Test (d) P=0.090N

Fisher Exact Test (d) P=0.254N P=0.134N
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TABLE B3. ANALYSIS OF PRIMARY TUMORS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY

OF DIMETHOXANE (Continued)

Vehicle Control 125 mg/kg 250 mgkg
Hematopoietic System: Mononuclear Leukemia

Overall Rates (a) 12/50 (24%) 14/50 (28%) 12/50 (24%)
Adjusted Rates (b) 31.4% 36.5% 38.5%
Terminal Rates (c) 6/30 (20%) 7/31 (23%) 6/24 (25%)
Day of First Observation 485 544 523
Life Table Tests (3) P=0.342 P=0.480 P=0.394
Logistic Regression Tests (d) P=0.452 P=0.434 P=0.519
Cochran-Armitage Trend Test (d) P=0.546
Figher Exact Test (d) P=0.410 P=0.592N

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

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

{¢) Observed tumor incidence at terminal kill

(d) Beneath the vehicle control incidence are the P values associated with the trend test. Beneath the dosed group incidence are
the P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The logistic
regression 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 B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 50 50
ALIMENTARY SYSTEM

Esophagus (50) (50) (50)
Foreign body 1 (2%)

Hemorrhage, acute 1 (2%) 1 2%)
Inflammation, chronic active 1 2%) 3 (6%)
Perforation 1 2%)

Intestine large, cecum (44) 47 (45)
Concretion 1 2%
Inflammation, chronic active 1 2%)
Parasite metazoan 1 (2%) 1 2%)

Intestine large, colon (48) (60) (50)
Diverticulum 1 (2%)

Parasite metazoan 1 (2%) 4 (8%)

Intestine large, rectum (47) 47 (46)
Parasite metazoan 4 (9%) 4 (9%) 2 (4%)

Liver (50) (49) (50)
Basophilic focus 40 (80%) 35 (71%) 34 (68%)
Clear cell focus 3 (6%) 3 (6%) 3 (6%)
Degeneration, cystic 1 (2%)

Eosinophilic focus 1 (2%)
Hematopoietic cell proliferation 1 2%
Hepatodiaphragmatic nodule 6 (12%) 4 (8%)
Inflammation, chronic 23 (46%) 18 (37%) 21 (42%)
Inflammation, necrotizing 1 (2%)
Necrosis, coagulative 1 (2%)

Vacuolization cytoplasmic 2 (4%)

Mesentery 47 (46) (49)
Inflammation, chronic active 2 (4% 1 (2%) 1 (2%)
Mineralization 1 (2%)

Pancreas (50) (50) (50)
Acinus, atrophy 14 (28%) 19 (38%) 12 (24%)

Salivary glands (48) (50) (49)
Inflammation, chronic active 1 (2%)

Acinus, atrophy 1 (2%)
Duct, hyperplasia 1 (2%)

Stomach, forestomach (50) (50) (50)
Acanthosis, diffuse 3 (6%)
Acanthosis, focal 8 (16%) 41 (82%)
Hyperkeratosis, diffuse 10 (20%)
Hyperkeratosis, focal § (10%) 12 (24%)
Hyperplasia, focal 1 2%) 3 (6%)
Inflammation, chronic active 1 2%) 3 (6%)

Ulcer 3 (6%)

Stomach, glandular (50) (49) (50)

Inflammation, chronic active 1 (2%)
CARDIOVASCULAR SYSTEM

Blood vessel (49) (50) (50)
Inflammation, chronic active 1 (2%)

Heart (50) (50) (50)
Bacterium, multiple 1 (2% 1 (2%)
Cardiomyopathy, chronic 37 (74%) 33 (66%) 32 (64%)
Foreign body 1 (2%) 2 (4%)
Infarct 1 (2%)

Inflammation, chronic active 3 (6%) 6 (12%)
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TABLE B4, SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ENDOCRINE SYSTEM

Adrenal gland, cortex (50) (50) (50)
Degeneration, fatty 3 (6%) 13 (26%) 7 (14%)
Hyperplasia 17 (34%) 20 (40%) 18 (36%)
Hypertrophy 1 (2%) 1 (2%)
Necrosis, coagulative 1 (2%) 4 (8%)

Adrenal gland, medulla (50) (50) (49) ,
Hyperplasia 5 (10%) 5 (10%) 8 (16%)

Parathyroid gland (46) (43) (42)

Cyst 1 2%)
Hyperplasia 2 (5%)

Pituitary gland (48) . (49) (50)

Pars distalis, cyst 19 (40%) 21 (43%) 28 (56%)
Pars distalis, hemorrhage, acute 1 (2%)

Pars distalis, hyperplasia 20 (42%) 18 (37%) 15 (30%)
Pars distalis, pigmentation, hemosiderin 4 (8%)
Parsintermedia, cyst 1 2%)

Thyroid gland (50) (50) (50
Hemorrhage, chronic 1 (2%)
Inflammation, chronic active 2 (4%)
C-cell, hyperplasia 26 (52%) 24 (48%) 27 (54%)
Follicle, cyst 1 (2%)

Follicular cell, hyperplasia 1 2%) 1 2%
GENERAL BODY SYSTEM
None
GENITAL SYSTEM

Clitoral gland 4n (46) (48)
Fibrosis 1 2%)
Hyperplasia 5 (11%) 7 (15%) 2 (4%)
Inflammation, chronic active 1 (2%) 3 (7%) 7 (15%)
Necrosis, caseous 2 (4%)

Duct, dilatation 2 (4%)

Ovary (50) (49) 50
Atrophy 3 (6%) 1 (2%)
Cyst 3 (6%) 4 (8%) 2 (4%)

Uterus (50) (49) 50
Dilatation 5 (10%) 5 (10%) 2 (4%)
Diverticulum 1 (2%)
Hemorrhage 2 (4%) 1 (2%)

Inflammation, chronic active 3 (6%)
Prolapse 1 (2%)
Endometrium, hyperplasia, cystic, glandular 2 (4%) 6 (12%) 8 (16%)

Vagina 2) 1
Inflammation, chronic active 1 (100%)
Prolapse 1 (50%)

HEMATOPOIETIC SYSTEM

Bone marrow (50) (50) (50)
Femoral, hyperplasia, reticulum cell 5 (10%) 1 (2%) 2 (4%

Lymph node (50 (50) (50)
Inguinal, cyst 1 (2%)

Mediastinal, hyperplasia, lymphoid 1 (2%)
Mediastinal, hyperplasia, plasma cell 1 (2%)
Mediastinal, inflammation, chronic active 1 2%)
Mediastinal, lymphocyte, necrosis, acute 1 2%)
Mesenteric, hemorrhage, acute 1 (2%)
Pancreatic, thrombus 1 (2%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
HEMATOPOIETIC SYSTEM (Continued)
Spleen (50) (50) (50)
Fibrosis 1 2%)
Hematopoietic cell proliferation 3 (6%) 3 (6%) 4 (8%
Hyperplasia, lymphoid 1 (2%)
Hyperplasia, reticulum cell 1 (2%
Infarct, chronic 1 (2%)
Thymus (41) (38) 41)
Cyst 3 (T%) 2 (5%)
Hyperplasia, lymphoid 1 (2%)
Necrosis 1 (3%
INTEGUMENTARY SYSTEM
Mammary gland 4N (50) “n
Cyst 2 (4%)
Hyperplasia, cystic 47 (100%) 49 (98%) 43 (91%)
Skin (50) (50) (50)
Acanthosis 1 (2%)
Cyst epithelial inclusion 1 (2%)
Edema 1 (2%)
Hyperkeratosis 1 (2%)
MUSCULOSKELETAL SYSTEM
None
NERVOUS SYSTEM
Brain (50) (49) (50)
Compression 5 (10%) 8 (16%) 4 (8%)
Hemorrhage, acute 3 (6%) 2 (4%) 2 (4%)
Hydrocephalus 1 (2%) 9 (18%) 4 (8%)
Pigmentation, hemosiderin 1 2%)
RESPIRATORY SYSTEM
Lung (50) 50 (50)
Bacterium 1 (2%)
Foreign body 2 (4%) 4 (8%) 6 (12%)
Inflammation, chronic 12 (24%) 11 (22%) 11 (22%)
Alveolar epithelium, hyperplasia 3 (6%) 2 (4%)
Mediastinum, bacterium, multiple 1 (2%) 1 (2%)
Mediastinum, foreign body 1 (2%)
Mediastinum, hemorrhage, acute 3 (6%)
Mediastinum, inflammation, chronic active 1 2% T (14%)
Pleura, hyperplasia 1 (2%)
Nose (50) (50) (50)
Foreign body 1 (2%) 7 (14%) 1 (2%)
Inflammation, chronic active 1 (2%) 5 (10%) 3 (6%)
Nasolacrimal duct, inflammation, suppurative 2 (4%) 3 (6%) 2 (4%)
Trachea (50) (50) (50)
Foreign body 1 (2%)
Hemorrhage, acute 1 (2%)
Inflammation, chronic active 1 (2%)
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TABLE B4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE

TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
SPECIAL SENSES SYSTEM
Eye (2) (2) (4)
Hemorrhage, acute 1 (50%)
Lens, cataract 1 (50%) 2 (100%) 2 (50%)
Retina, atrophy 1 (50%) 2 (100%) 2 (50%)
Harderian gland (49) (49) (49)
Atrophy 1 (2%)
Inflammation, chronic active 1 (2%)
URINARY SYSTEM
Kidney (50) (G (50)
Cyst 1 (2%) 1 2%
Infarct, chronic 1 (2%) 1 (2%)
Mineralization 3 (6%) 2 (4%) 1 (2%)
Nephropathy, chronic 38 (76%) 35 (70%) 26 (52%)
Urinary bladder (49) (48) (48)
Dilatation 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose

Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 48 50

ALIMENTARY SYSTEM
Esophagus (49) *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Alveolar/bronchiolar carcinoma, metastatic,
lung . 1 (2%)
Fibrosarcoma, metastatic, skin 1 (2%)
Papilloma squamous 1 (2%)

Intestine small, ileum » (44) *(48) (44)

Alveolar/bronchiolar carcinoma, metastatic,
lung 1 (2%)
Lymphoma malignant mixed 1 (2%)

Intestine small, jejunum 47 *(48) (44)
Lymphoma malignant histiocytic 1 (2%) 2
Lymphoma malignant lymphocytic 1 (2%)

Lymphoma malignant mixed 1 (2%)
Lymphoid tissue, lymphoma malignant
histiocytic 2 (4%)

Liver (49) *(48) (50)

Alveolar/bronchiolar carcinoma, metastatic,

lung 1 (2%)
Cholangiocarcinoma 1 2%)
Fibrosarcoma, metastatic, skin
Hemangiosarcoma
Hemangiosarcoma, multiple
Hepatocellular carcinoma
Hepatocellular carcinoma, multiple
Hepatocellular adenoma
Hepatocellular adenoma, multiple (2%)
Lymphoma malignant histiocytic (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant 1 (2%)
Sarcoma 1 (2%)
Squamous cell carcinoma, metastatic, stomach 1 (2%)

Mesentery *(50) *(48) *(50)
Alveolar/bronchiolar carcinoma, metastatic,

lung 1 (2%)
Carcinosarcoma, metastatic, uncertain

primary site 1 (2%)
Fibrosarcoma, metastatic, skin 1 (2%)
Hemangiosarcoma 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Squamous cell carcinoma, metastatic, stomach 1 (2%)

Pancreas (48) *(48) (49)
Adenocarcinoma, metastatic, uncertain

primary site 1 (2%)
Alveolar/bronchiolar carcinoma, metastatic,

lung 1 (2%)
Lymphoma malignant histiocytic 2 (4%)
Squamous cell carcinoma, metastatic, stomach 1 (2%)

(5%)

[

(2%)
(2%)

—

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

(6%)
(18%)

O

(17%)
(4%)
(10%)

LN

(12%) (22%)

(4%)

—_— [Ne Al
[
[l
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ALIMENTARY SYSTEM (Continued)

Stomach, forestomach 47 47) (50)
Papilloma squamous 1 2%) 3 (6%) 7 (14%)
Papilloma squamous, multiple 1 (2%)

Squamous cell carcinoma 1 (2%)

Stomach, glandular (4T) (20) (50)
Adenocarcinoma 1 (2%)

Squamous cell carcinoma 1 (2%)
CARDIOVASCULAR SYSTEM
Heart (49) *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Carcinosarcoma, metastatic, uncertain
primary site 1 (2%)
Sarcoma, metastatic, uncertain primary site 1 (2%)
ENDOCRINE SYSTEM
Adrenal gland, cortex (50) *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Adenoma 1 (2%)
Alveolar/bronchiolar carcinoma, metastatic,
lung 1 (2%)
Capsule, adenoma 5 (10%) 3 (6%)

Adrenal gland, medulla (50) *(48) (50)
Pheochromocytoma benign 2 (4%)

Islets, pancreatic (48) *(48) (49)
Adenoma 1 (2%)

Alveolar/bronchiolar carcinoma, metastatic,
lung 1 (2%)
Pituitary gland (486) *(48) 41)
Pars distalis, carcinoma 1 2%)
Thyroid gland (49) *(48) (50)
Follicular cell, adenoma 1 2%) 1 (2%) 1 (2%)
GENERAL BODY SYSTEM
None
GENITAL SYSTEM

Coagulating gland *(50) *(48) *(50)
Squamous cell carcinoma, metastatic, stomach 1 (2%)

Epididymis (50) *(48) 47
Fibrosarcoma, metastatic, skin 1 (2%)

Squamous cell carcinoma, metastatic, stomach 1 (2%)

Prostate (48) *(48) (49)
Squamous cell carcinoma, metastatic, stomach 1 2%)

Seminal vesicle *(50) *(48) *(50)
Fibrosarcoma, metastatic, skin 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Conirol Low Dose High Dose
HEMATOPOIETIC SYSTEM
Bone marrow (50) *(48) (50)
Femoral, hemangiosarcoma 1 (2%) 1 2%)
Lymph node (50) *(48) (49)
Axillary, fibrosarcoma, metastatic, skin 1 (2%)
Bronchial, alveolar/bronchiolar carcinoma,
metastatic, lung 1 (2%)
Inguinal, fibrosarcoma, metastatic, skin 1 (2%
Mediastinal, lymphoma malignant histiocytic 1 (2%)
Mediastinal, sarcoma, metastatic, uncertain
primary site 1 (2%)
Mesenteric, lymphoma malignant histiocytic 2 (4%) 1 (2%)
Mesenteric, lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Mesenteric, lymphoma malignant mixed 1 Q%)
Pancreatic, lymphoma malignant histiocytic 1 (2%)
Pancreatic, lymphoma malignant mixed 1 (2%)
Renal, lymphoma malignant lymphocytic 1 (2%)
Lymph node, mandibular (48) *(48) (49)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 (2%)
Spleen (49) *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Alveolar/bronchiolar carcinoma, metastatic,
lung 1 (2%)
Fibrosarcoma, metastatic, skin 1 2%)
Hemangioma 2 (4%)
Hemangiosarcoma 1 (2%) 1 (2%) 1 (2%)
Lymphoma malignant histiocytic 4 (8%) 1 (2%) 2 (4%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Lymphoma malignant 1 (2%)
Lymphoma malignant mixed 2 (4%)
Squamous cell carcinoma, metastatic, stomach 1 (2%)
Thymus (27) *(48) (24)
Lymphoma malignant lymphocytic 1 (4%)
Sarcoma, metastatic, uncertain primary site 1 (4%)
INTEGUMENTARY SYSTEM
Skin (50) *(48) 49)
Subcutaneous tissue, fibroma 2 (4%) 4 (8%)
Subcutaneous tissue, fibrosarcoma 8 (16%) 9 (19%) 5 (10%)
Subcutaneous tissue, fibrosarcoma, multiple 2 14%) 1 (2%)
Subcutaneous tissue, hemangiosarcoma 1 2% 1 (2%)
Subcutaneous tissue, sarcoma 1 2%
MUSCULOSKELETAL SYSTEM
Skeletal muscle *(50) *(48) *(50)
Fibrosarcoma, metastatic, skin 3 (6%)
Lymphoma malignant lymphocytic 1 (2%)
Diaphragm, squamous cell carcinoma,
metastatic, stomach 1 (2%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
NERVOUS SYSTEM
None
RESPIRATORY SYSTEM
Lung (49) *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Alveolar/bronchiolar adenoma 8 (16%) 2 (4%) 8 (16%)
Alveolar/bronchiolar adenoma, multiple 1 (2%)
Alveolar/bronchiolar carcinoma 2 (4%) 4 (8%)
Carcinosarcoma, metastatic, uncertain
primary site 1 2%
Fibrosarcoma, metastatic, skin 1 2%)
Hepatocellular carcinoma, metastatic, liver 3 (6%) 3 (6%) 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant 1 (2%)
Sarcoma, metastatic, uncertain primary site 1 (2%)
Squamous cell carcinoma, metastatic, stomach 1 (2%)
SPECIAL SENSES SYSTEM
Harderian gland (48) *(48) (48)
Adenoma 2 (4%) 2 (4%) 2 (4%)
URINARY SYSTEM
Kidney (50 *(48) (50)
Adenocarcinoma, metastatic, uncertain
primary site 1 (2%)
Adenoma 1 (2%)
Alveolar/bronchiolar carcinoma, metastatic,
lung 2 (4%)
Fibrosarcoma, metastatic, skin 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Lymphoma malignant mixed 1 2%
Squamous cell carcinoma, metastatic, stomach 1 (2%)
Urethra *(50) *(48) *(50)
Transitional epithelium, carcinoma 1 (2%)
SYSTEMIC LESIONS
Multiple organs *(50) *(48) *(50)
Hemangiosarcoma 4 (8%) 3 (6%) 3 (6%)
Lymphoma malignant histiocytic 4 (8%) 1 (2% 3 (6%)
Lymphoma malignant mixed 2 (4%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Lymphoma malignant 1 (2%)
Hemangioma 2 (4%)
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TABLE C1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ANIMAL DISPOSITION SUMMARY
Animals initially in study 60 60 60
Terminal sacrifice 33 27 29
Moribund 6 11 9
Dead 11 10 12
Scheduled sacrifice 10 10 10
Wrong sex 2
TUMOR SUMMARY
Total animals with primary neoplasms ** 38 31 37
Total primary neoplasms 67 43 65
Total animals with benign neoplasms 18 13 26
Total benign neoplasms 32 14 41
Total animals with malignant neoplasms 29 26 18
Total malignant neoplasms 35 29 24
Total animals with secondary neoplasms *** 6 7 3
Total secondary neoplasms 18 16 22
Total animals with malignant neoplasms--
uncertain primary site 3

* Number of animals receiving complete necropsy examination; all gross lesions including masses examined microscopically.
** Primary tumors: all tumors except secondary tumors
*** Secondary tumors: metastatic tumors or tumors invasive into an adjacent organ
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: VEHICLE CONTROL

WEEKS ON
STUDY

CARCASS
D

=~

0

‘

WOl

DS e

LA D e

B

Ul<1\4 o o

v w10l

S = BT RN

-

Ny ®-ac

BRSO W© -1
o 06 o «:»Jcl

Ll e B P el

oh o 000D

WIS S oS
OO WOor
RO o

W
LR |
word woo
[SEE= BC-RV-P—
[ R | O -]
—ao uor

O O

W WO

Ao wror

wro woe

-

ey O

— o

ALIMENTARY SYSTEM
Esophagus
Adenocarcinoma, metastatic, uncertain
primary site
Gallbladder
Intestine large
Intestine large, cecum
Intestine large, colon
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: Not examined
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL

(Continued)
WEEKS ON r 1 1 111 111 1 ¢ 1 v 1 [ 1 1 {1 1 1 1 1 t 1 1
STUDY 0O 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 06 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 58 5 5 5 5
TOTAL;
CARCASS 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 6 0 0 0 0 1 1 T |TISSUES
D 3 3 3 3 4 5 5 5 5 6 6 6 6 7 7 7 8 8 8 9 9 9 0 0 0 [TUMORS
2 3 4 5 4 1 2 3 4 1 2 38 5 2 4 5 1t 4 5 2 8 4 1 2 58
Esophagus L S R T I S T N S N SN S SR T S SN TR N S N 49
Adenocarcinoma, metastatic, uncertain
primary site 1
Gallbladder + 0+ + F + + + + o+ o+ o+ 4+ + + M+ o+ + + + M+ 36
Intestine large + + + + + + o+ o+t o+ F F o+ o+ o+ o+ E o+ o+ o+ o+ o+ o+ 48
Intestine large, cecum + + + + + F o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Intestine large, colon I T T T T S S 47
Intestine large, rectum + + + F + + F o+ o+ o+ o+ F+ MO+ o+ o+ o+ o+ o+ 45
Intestine small + + + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ s+ 48
Intestine small, duodenum R T T S R S S T I I I T R A 44
Intestine small, ileum + + + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ F o+ o+ F o+ O+ o+ o+ o+ o+ 4 44
Lymphoma malignant mixed X 1
Intestine small, jejunum + 0+ + + 4+ + o+ + o+ F o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 47
Lymphoma malignant mixed X L
Lﬁmphoid tissue, lymphoma malignant
istiocytic X 2
Liver L A S S T R T S T SR S RS S R S S s 49
Cholangiocarcinoma 1
Hemangiosarcoma, multiple 3
Hepatocellular carcinoma X X X 9
Hepatocellular adenoma X X X i}
Hepatocellular adenoma, multiple X L
Lymphoma malignant histioeytic 1
Lymphoma malignant 1
Sarcoma 1
Mesentery L S T T T S S N S Y N R . o+ o+ o+ + 41
Carcinosarcoma, metastatic, uncertain
primary site 1
Lymphoma malignant histiocytic 1
Pancreas L T T T e T S T I 48
Adenocarcinoma, metastatic, uncertain
primary site 1
Lymphoma malignant histiocytic 2
Salivary glands LA S T S S T ST R R T S S T TN R T S S T S 49
Stomaa’. R S S S SR R T S S S S T T T R S A T TR R 47
Stomach, forestomach L O S T TR S S N R R T S T S S 47
Papilloma squamous X L
Papilloma squamous, multiple 1
Stomach, glandular L S S N T T N T I S S i T T R R 47
Adenocarcinoma 1
Tooth + + + + +F ot F 4+ o+ o+ o+ 4+t + o+ F 4+ o+ o+ o+ o+ o+ o+ 50
CARDIOVASCULAR SYSTEM '— -
Blood vessel R R S L T A T T N T 43
Heart + 0+ + F o+ o+ o+ 4+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+t 49
Adenocarcinoma, metastatic, uncertain
primary site 1
Carcinosarcoma, metastatic, uncertain
primary site 1
Sarcoma, metastatic, uncertain primary
site 1
ENDOCRINE SYSTEM
Adrenal gland + + + 4+ + F o+ 4+ + o+ + + O+ o+ o+ o+ o+ o+ o+ o+ 4+ o+ 4+ 50
Adrenal gland, cortex + + + 4+ + + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ 50
Adenocarcinoma, metastatic, uncertain
primary site 1
Adenoma X 1
Capsule, adenoma X X X X 5
Adrenal gland, medulla R S R R e . R CEE S S S S R S S S S S S 50
Pheochromocytoma benign X X 2
Islets, pancreatic + 0+ + + o+ 4+ o+ 4+ 4+ o+ 4+ o+ o+ 4+ o+ o+t o+ o+ o+ o+ o+ o+ 4+ 48
Adenoma 1
Parathyroid gland + 4+ + + + 4+ + + + + + + + + + M+ + + MM+ o+ + + 41
Pituitary gland + F o+ F o+ + o+ o+ o+ o+ o+ o+ o+ + F o+ o+ o+ A+ o+ o+ o+ 46
Thyroid gland + + 4+ 4+ o+ o+ o+ o+ o+ F o+ +F o+ 4+ o+ o+ o+ o+ o+ o+ w4 49
Follicular cell, adenoma X 1
None
GENITAL SYSTEM
Coagulating gland + o+ o+ o+ o+ o+ o+ o+ o+ + 0+ + + 4+ + o+ o+ o+ o+ o+ o+ + 45
Ductus deferens + 0+ 4+ o+ F R+ o+ 4+ F O+ o+ o+ o+ o+ o+ + o+ 47
Epididymis L T N S T S S T R ST S SR S S S S S ST 50
Penis + + 2
Preputial gland + + + + + 8
Prostate + 0+ + M+ 4+ + o+ o+ oy o+ F 4+ 4+ 4+ + 4+ 4+ + MO+ o+ 48
Seminal vesicle L S N S S N R S S S S S SR S SO G S 43
Testes L R T S T S S SR S S S S N R S 50

127

Dimethoxane, NTP TR 354



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

(Continued)
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Bone marrow
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Mediastinal, lymphoma malignant
histiocytic
Mediastinal, sarcoma, metastatic,
uncertain primary site
Mesenteric, lymphoma malignant
histiocytic
Mesenteric, lymphoma malignant
lymphocytic
Mesenteric, lymphoma malignant mixed
Pancreatic, lymplioma malignant mixed
Renal, lymphoma malignant lymphocytic
Lymph node, mandibular
Adenocarcinoma, metastatic, uncertain
primary site
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Spleen
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Hemangosarcoma
Lymphoma malignant histiocytic
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Sarcoma, metastatic, uncertain primary
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NERVOUS SYSTEM
Brain
Spinal cord

RESPIRATORY SYSTEM
Lung
Adenocarcinoma, metastatic, uncertain
rimary site
Alveolar/bronchiolar adenoma
Carcinosarcoma, metastatic, uncertain
primary site
Hepatocellular carcinoma, metastatic,
liver
Lymphoma malignant lymphocytic
Lymphoma malignant
Sarcoma, metastatic, uncertain primary
site
Nose
Trachea
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL

(Continued)

WEEKS ON
STUDY
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Bone marrow
Femoral, hemangiosarcoma
Lymph node
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histiocytic
Mediastinal, sarcoma, metastatic,
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Mesenteric, lymphoma malignant
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Mesenteric, lymphoma malignant mixed
Pancreatic, lymphoma malignant mixed
Renal, lymphoma malig. lymphocytic
Lymph node, mandibular
Adenocarcinoma, metastatic, uncertain
primary site
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Spleen
Adenocarcinoma, metastatic, uncertain
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RESPIRATORY SYSTEM
Lung
Adenocarcinoma, metastatic, uncertain
rimary site
Alveolar/ronchiolar adenoma
Carcinosarcoma, metastatic, uncertain
primary site
Hepatocellular carcinoma, metastatic,
(iver
Lymphoma malignant lymphocytic
Lymphoma malignant
Sarcoma, metastatic, uncertain primary
site
Nose
Trachea

SPECTAL SENSES SYSTEM
Eye
Harderian gland

Adenoma

URINARY SYSTEM
Kidney
Adenocarcinoma, metastatic, uncertain
primary site
Adenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Ureter
Urethra
Urinary bladder
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: LOW DOSE

- E o 0 0 0 0 0 0 0 O 0O 0 0 O 0 0 0 0 ¢ 0 06 0 0 0 1 1|
STUDY 0 ¢ 0 1 3 4 6 6 6 7 7 7 7 8 8 8 8 9 9 9 9 9 9 0 0
1 2 5 5 3 1 4 4 9 3 7 9 9 0 7 8 8 5 6 7 8 9 9 5 5
CARCASS T 7 33 22 T ?T?T?TYRORRNIT?T T OV I TITITITOTZ
1D 3 6 0 0 8 9 0 8 5 6 2 1 4 1 0 6 9 3 1l 4 6 1 3 5 5
5 2 5 4 5 5 3 4 3 1 5 3 3 4 2 5 1 3 1 2 2 2 2 1 2
ALIMENTARY SYSTEM
Esophagus R AU T S S I S S R S T S T S SR SR S
Fibrosarcoma, metastatic, skin X
Papilloma squamous X
Gallbladder + + A A + + M + A + + + + + A A + + + + +
Intestine large + + + + A + + 4+ A + + + 4+ 4+ + 4+ 4+ o+ o+ o+ o+
Intestine large, cecum M + M + A + + A + + + + 4+ + A 4+ + + + +
Intestine large, colon o+ + A+ + A+ o+ o+ o+
Intestine large, rectum M + + A A + + A 4+ + + o+ o+ o+ o+ o+ o+t
Intestine small o+ o+ A+ A+ + o+ A+ 4+ o+ o+ A F o+ o+ o+
Intestine small, duodenum + o+ o+ + A+ A + A + + o+ F + + + o+ o+ o+ o+ o+
Intestine small, ileum M 4+ + + A + A + A + + + + + + A + + + + ¥
Intestine small, jejunum M + + + A + A + + + + + + + + + + + + + +
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic X
Liver LR S S T S T R S S S R S S S S S S R
Fibrosarcoma, metastatic, skin X
Hemangiosarcoma
Hepatocellular carcinoma X X X X X
Hepatocellular carcinoma, multiple
Hepatocellular adenoma X X X
Lymphoma malignant lymphocytic X
Mesentery L S T S T S e S + + + o+
Fibrosarcoma, metastatic, skin X
Pancreas + + + + + + + + A + + + + + + + + + + + +
Salivary glands L T A e I I S S S T T S S SR T S S
Stomax + o+ + 4+ 4+ o+ o+ 4+ A+ 4+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+
Stomach, forestomach + 0+ F + o+ b+ + A+ F 4+ R+ o+ o+ o+ o+ o+ o+ o+
Papilloma squamous X
Stomach, glandular + o+ o+ o+ o+ o+ 4+ A+ + o+ o+ o+ o+ + o+ o+
Tooth + o+ o+ o+ o+ o+ o+ o+ + 0+ + + o+ o+ o+ o+ + o+ o+
AR SYSTEM
Blood vessel + o+ 4+ + o+ 4+ o+ o+ o+ o+ + + + + o+ o+ o+ o+
Heart L R A N S S T R S R T T S S
ENDOCRINE SYSTEM
Adrenal gland + + o+ 4+ o+ o+ o+ F o+ F o+ o+ o+ o+ o+ o+ o+ o+
Adrenal gland, cortex + 0+ + 4+ o+ o+ r o+ o+ O+ O+ o+ o+ F O+ o+ o+ o+ o+ o+
Adrenal gland, medulla + o+ o+ F o+ F o+ o+ O+ o+ o+ 4+ o+ F o+ o+ o+ o+
Islets, pancreatic + + + M + + + + A 4+ 4+ 4+ + + 4+ + o+ o+ o+ o+ o+
Parathyroid gland M + + + + + + + M + + + + + + + + + + + +
Pituitary gland + + + + 4+ o+ o+ 4+ o+ o+ o+ O+ O+ 4+ o+ o+ M+
Pars distalis, carcinoma X
Thyroid gland R S S S A T T T S S S S S S S S A R S
Follicular cell, adenoma
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Coagulating gland + o+ o+ o+ L N T TR R T T TG
Ductus deferens + o+ o+ o+ o+ o+ o+ A+ o+ + 0+ o+ o+ o+ o+
Epididymis + 0+ + + + o+ o+ o+ O+ O+ o+ o+ # + + o+ o+ o+ o+ o+
Fibrosarcoma, metastatic, skin X
Panis + + + o+
Praputial gland + + 4+ PO
Prostate + + F + 4+ 4+ o+ o+ 4+ o+ o+ o+ 4+ o+ o+ 4+ 4+ o+ o+ o+ o+
Seminal vesicle + + O+ o+ o+ o+ o+ o+ 4+ o+ o+t + o+ o+t + o+
Fibrosarcoma, metastatic, skin X
Testes + 4+ o+ F E o+ F ok F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE

(Continued)
~ WEEKS ON 1 1 1 1 1 L 1 1 r 1 111 1 L 1 1 1 1 1 1 1 1 1
STUDY ¢ 0 06 0 0 0o 0 0O 0O 0 ¢ 6 0 0 0 0 0 0 0 0 0 0 0 0 O
5 5 5 5 5 5 5 5 5 535 5 5 5 5 5 5 5 5 5 5 5 5 85 5 5
TOTAL:
CARCASS 7T 2 2 2 2 2 2 209277 2?7 2T ¥ T ¥ 73T I T A T OITISSUES
ID 5 5 6 6 7 7 7 7 7 3 8 & 8% 9 9 0 1 2 2 2 2 3 3 4 4 (TUMORS
4 5 3 4 1 2 3 4 5 L 2 8 2 3 4 1 5 1 2 3 4 1 4 1 4
ATIMENTAI TR - -
Esophagus 21
Fibrosarcoma, metastatic, skin 1
Papilloma squamous 1
Gallbladder + 16
Intestine large 19
Intestine large, cecum 15
Intestine large, colon 19
Intestine large, rectum 16
Intestine small + 20
Intestine small, duedenum 18
Intestine small, ileum 16
Intestine small, jejunum + 19
Lymphoma malignant histiocytic X 1
Lymphoma malignant lymphocytic 1
Liver + + + + o+ + o+ 28
Fibrosarcoma, metastatic, skin 1
Hemangiosarcoma X 1
Hepatocellular carcinoma X X 8
Hepatocellular carcinoma, multiple X X 2
Hepatocellular adenoma X X 5
Lymphoma malignant lymphocytic L
Mesaatery 19
Fibrosarcoma, metastatic, skin 1
Pancreas 20
Sahvary glands 21
Stomach + o+ + o+ o+ o+ F F o+ F F o F 4+ o+ 47
Stomach, forestomach I e R e T S R R S S T S S S I S T 47
Papilloma squamous X X 3
Stomach, glandular 20
Tooth 20
Blood vessel 21
Heart 21
Adrenal gland 21
Adrenal gland, cortex 21
Adrenal gland, medulla 21
Islets, pancreatic 19
Parathyroud gland 19
Pituitary gland 20
Pars distalis, carcinoma 1
Thyroid gland + 22
Follicular cell, adenoma X 1
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Coagulating gland 20
Ductus deferens 20
Epididymis 21
Fibrosarcoma, metastatic, skin 1
Penis 4
Preputial gland + [
Prostate 21
Seminal vesicle + + 20
Fibrosarcoma, metastatic, skin 1
Testes 21
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE

(Continued)
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Bone marrow
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Axillary, fibrosarcoma, metastatic, skin
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lymphocytic
Parncreatic, lymphoma malignant
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Lymph node, mandibular
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Fibrosarcoma, metastatic, skin
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RESFIRATORY SYSTEM
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Urinary bladder
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE

(Continued)
WEEKS ON 11 1 1 1 ¢t 1 1 1 L 1 L 1 1 1 1 1 1 1t 1 1 U 1
STUDY O 0 0 0 0 0 0 0 0 0 0 0 06 0 v 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS T2 7 2 2 2 2 2 3°% 2 2% 2 2 3 F 3 3 33 3% 3 3 |TISSUES
D 5 5 6 6 7 7 7 7 7 8 8 & 9 89 9 0 I 2 2 2 2 3 3 4 4 ITUMORS
4 5 3 4 1 2 3 ¢ 5 1 2 3 2 3 4 1 5 1L 2 3 4 1 4 1 4
AEMATOPOIETIC SYSTEM
Bone marrow 21
Lymph node + + + + 24
Axillary, fibrosarcoma, metastatic, skin X 1
Inguinal, fibrosarcoma, metastatic, skin 1
Mesenteric, lymphoma malignant
lymphocytic 1
Pancreatic, lymphoma malignant
histiocytic X 1
Lymph node, mandibular 20
Spleen + + + + + 26
Fibrosarcoma, metastatic, skin 1
Hemangiosarcoma X L
Lymphoma malignant histiocytic X L
Lymphoma malignant lymphocytic 1
Thymus 12
Mammary gland
skin + + o+ + + + o+ + + + o+ 33
Subcutaneous tissue, fibrosarcoma X X X 9
Subcutaneous tissue, fibrosarcoma,
multiple 1
Subcutaneous tissue, hemangiosarcoma 1
MUSCULOSRELETAL SYSTEM
Bone + o+ + o+ + o+ + + 30
Skeletal muscle 21
Fibrosarcoma, metastatic, skin 3
Lymphoma malignant lymphocytic 1
NERVOUS SYSTEM
Brain 21
Lung + +o+ + 25
Alveolar/ronchiolar adenoma X 2
Alveolar/ronchiolar carcinoma X X 2
Fibrosarcoma, metastatic, skin 1
Hepatocellular carcinoma, metastatic,
liver X 3
Lymphoma malignant lymphocytic 1
Nose 21
Trachea 21
SPECTAL SENSES SYSTEM -
Eye + 1
Harderian gland + o+ + + + 25
Adenoma X X 2
URINARY SYSTEM
Kidney + + 23
Fibrosarcoma, metastatic, skin 1
Ureter + 21
Urethra 15
Transitional epithelium, carcinoma 1
Urinary bladder 21
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: HIGH DOSE

WEERS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM  —
Esophaf’us
Alveolarf/bronchiolar carcinoma,
metastatic, lung
Gallbladder
Intestine large
Intestine large, cacum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Alveolar/bronchiolar carcinoma,
metastatic, lung
Intestine small, jejunum
Lymphoma malignant histiocytic
Liver
Alveolar/ronchiolar carcinoma,
metastatic, lung
Hemangiosarcoma
Hemangiosarcoma, multiple
Hepatoceliular carcinoma
Hepatocellular adenoma
Hepatocellular adenoma, multiple
Squamous cell carcinoma, metastatic,
stomach
Mesentery
Alveolar/bronchiolar carcinoma,
metastatic, lung
Hemangiosarcoma
Squamous cell carcinoma, metastatic,
stomach
Pancreas
Alveolar/bronchiolar carcinoma,
metastatic, lung
Squamous cell carcinoma, metastatic,
stomach
Salivari glands
Stomac.
Stomach, forestomach
Papilloma squamous
Squamous cell carcinoma
Stomach, glandular
Squamous cell carcinoma
Tooth
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GENERAL BODY SYSTEM
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Squamous cell carcinoma, metastatic,
stomach
Ductus deferens
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE
(Continued)
WEEKS ON 1 1 L 1 1 1 1 1 1 tr ¢t ¢t 1 t 1 1 1 1 1 1 1 L 1 1
STUDY 0O 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0
5 5 5 5 535 5 5 53 5 5 5 5 5 5 5 % 5 5 58 5 5 5 5 5 5
TOTAL: |
CARCASS 5 5755 5 5 5 5 5 5 8% 55 3 5 5 5 5 5 5 35 5 5 5 |TISSUES ;i
1D 9 0 1 2 2 2 3 3 4 4 4 4 5 5 5 5 5 6 6 6 7 7 7 8 8 |TUMORS
3 2 2 3 4 1 2 2 3 4 5 1L 2 3 4 5 1 2 3 1 2 3 1 35
ALIMENTARY SYSTEM
Fsophagus + + 4+ o+ o+ o+t o+ o+ o+t o+ o+ o+ o+ o+ o+ e+ o+ 50
Alveogur/bronchxuiar carcinoma,
metastatic, lung L
Cratlbladder + + + + + + + + + M o+ o+ o+ o+ + M+ 4+ o+ o+ o+ o+ o+ 39
latestine large + + + F o+ o+ 4+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ A+ o+ o+ o+ o+ 49
Intestine large, cecum + + + + + 4+ + o+ o+ o+ o+ o+ o+ o+ o+ 4+ + o+ o+ o+ o+ o+ o+ 45
{ntestine large, coion R A i ST S T N R S S S R SR S R S S 47
{ntestine large, rectum + + + + + + 4+ + + + 4+ 4+ 4+ o+ + + + + + M o+ o+ o+ o+ o+ 44
{ntestine small + + + - + + 4+ + + o+ + + o+ o+ + 4+ o+ o+ + + +F F o+ o+ F 49
Intestine small, duodenum + + + + + + M + + + 4+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 43
[ntestine small, ileum + + + 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ o+ o+ o+ s+ 44
Alveolar/bronchiolar carcinoma,
metastatic, lung 1
I'ntestine smail, jejunum + + F + + o+ o+ o+ o+ o+ F o+ o+ o+ F 4+ o+ o+ o+ 44
Lymphoma malignant histiocytic X X 2 I
Laver + o+ o+ + o+ o+ + 0+ + o+ 4+ o+ o+ o+ o+ + o+ o+ 50 ;
Alveolar/bronchiolar carcinoma, |
metastatic, lung 1
Hemangiosarcoma X !
Hemangiosarcoma, multiple 1
Hepatocellular carcinoma X X X 8
Hepatocellular adenoma X X X X X 1L
Hepatocellular adenoma, multiple X X 2
Squamous ceil carcinoma, metastatic,
stomach 1
Mesentery + + + + + + + + + 4+ 4+ 4+ + o+ O+ o+ o+ o+ o+ o+ o+ o+ o+ 48
Alveolar/bronchiolar carcinoma,
metastatic, lung L
Hemangiosarcoma 1
Squamous cell carcinoma, metastatic,
stomach 1
Fancreas L A S T T R R R R S S . S T S 49
Alveolar/bronchiolar carcinoma,
metastatic, lung 1
Squamous cell carcinoma, metastatic,
stomach 1
Salivar{lglands R T I S L S S I S S 50
Stomac. + o+ o+ o+ o+ 4+ F o+ + o+ R+ o+ o+ -+ 4+ o+ o+t 50
Stomach, forestomach + o+ + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ 50
Papilloma squamous X X 7
Squamous cell carcinoma 1
Stomach, glandular L S T T . T R S S R S S S S 50
Squamous cell carcinoma 1
Tooth R S T e S T s S T S R S S 50
T
Blood vessel + o+ + F A+ o+ o+ F o+ 4+ o+ o+ o+ o+ o+ £ o+ o+ 47
Heart + + + + o+ F o+ o+ o+ o+ o+ o+ o+ +F 4+ o+ o+ O+ O+ A+ o+ 50
ENDOCRINE SYSTEM
Adrenal gland + o+ o+ o+ o+ o+ F A+ o+ F A+ o+ F o+ A A+ o+ + o+ o+ 50
Adrenal gland, cortex L S e R T S S S T T 50
Alveolar/bronchiolar carcinoma,
matastatic, lung 1
Capsule, adenoma X 3
Adrenal gland, medulla + + + o+ + + o+ o+ o+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+t 50
Islets, pancreatic + +F + o+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ A+ o+ 4+ + + o+ + o+ 49
Alveolar/bronchiolar carcinoma,
metastatic, lung 1
Parathyroid gland + + + + + + M + M + + + + M + + + + + + + + + + 45
Pituitary gland + + + + + + + + 4+ + + + M + + + + + + M + + + + + 41
‘Thyroid gland + o+ + + 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Follicular cell, adenoma X 1
ENERAL BODY SYSTEM
None
CENTTAL SYSTEM
Coagulating gland + o+ 4+ o+ + o+ o+ + F o+ o+ o+ F A+ o+ o+ o+ o+ o+ 4+ o+ o+ 49
Squamous ceil carcinoma, metastatic,
stomach 1
Ductus deferens + o+ + o+ + o+ R T S R S T S S R I 43
Epididymis + + F F + o+ o+ F O+ o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 4+ 47
Squamous cell carcinoma, metastatic,
stomach .
Penis 1
Freputial gland + 3
Frostate + 4+ + + + + o+ F + 4+ o+ F o+ o+ F o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Squamous cell carcinoma, metastatic,
stomac! 1
Seminal vesicle + + + 4+ + + 4+ F o+ 4+ 4+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 486
Tastas + + + + + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ 50
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE

(Continued)
WEEKS ON 0O 6 0 0 0 0 0 0O 0 0 0 0 0 0 6 0 0 L 1 1 1 1 1 1 1
STUDY 2 4 6 6 7 7 7 7 8 8 9 9 9 9 9% 9 9 0 0 0 0 0 0 0 O
7 4 1 7 1 9 9 9 3 9 ¢ 3 6 6 6 6 9 0 0 1 3 35 5 5 5
CARCASS 5 5 5 5 5 5 3 5 5 85 5 5 5 5 5 5 5 5 5 5 85 4 4171
1D 6 6 3 3 8 4 0 t+ 1 & 8 1 0 0 0 3 2 2 L 7 7 9 9 9 9
5 4 5 4 5 L 1 3 1 4 2 2 3 4 5 3 85 1 5 5 4 1 2 3 4
HEMATOPOIETIC SYSTEM
Bone marrow + + + + 4+ + 4+ + + + + + o+ o+ + + + o+ + + + o+ o+
Femoral, hemangiosarcoma X
Lymph node L S TR S T N R S T S S SR A S TR S S S
Bronchial, alveolar/bronchiolar
carcinoma, metastatic, lung X
Mesenteric, lymphoma malignant
histiocytic
Lympn node, mandibular + o+ + o+ o+ o+ F 4+ o+ o+ o+ o+ o+ o+ o+ o+ +
Spleen L S S T T R R R T S i A S T R S R S N S
Alveolar/ronchiolar carcinoma,
metastatic, lung X
Hemangioma X
Hemangiosarcoma X
Lymphoma malignant histiocytic
Squamous cell carcinoma, metastatic,
stomach X
Thymus + + M MMM + + + + MMM + M MM + + M + + M + +
INTEGUMENTARY SYSTEM
Mammary gland MMMMMMMMMMMMMMMMMMMMMMMMM
Skin L T I R A R R T T R T R
Subeutaneous tissue, tibroma X X
Subrutaneous tissue, fibrosarcoma X X X X
Subcutanecus tissue, hemangiosarcoma X
Subcutaneous tissue, sarcoma X
MUSTULOSKELETAL SYSTEM
Bone R S S T R A S R R R I A
Skeletal muscle R e e J R A R T S A S S T
Diaphragm, squamous cell carcinoma,
metastatic, stomach X
NERVOUS SYSTEM
Bran L T . S RS S S S S S S S S S TN SN R T R 1
RESFIRATORY SYSTEM
Lung L e T S e e T S S S R SR S SR NP S
Alvaolar/bronchiolar adenoma X X
Alvaolar/ronchiolar adenoma, multiple
Alvaolar/bronchiolar carcinoma X X X
Hepatocellular carcinoma, metastatic,
liver
Squamous cell carcinoma, metastatic,
stomach X
Nose + 0+ o+ o+ o+ o+ o+ F A+ o+ o+ o+ o+ o+ o+ O+ o+ o+
Trachea R T S A S R S R N S S R S SR S
SPECTAL SENSES SYSTEM -
Hardarian gland + 0+ + + 4+ + 4+ + + M+ + + + + M+ o+ + + o+ o+ o+ o+ o+
Adenoma X
URINARY SYSTEM
Kidrey L T T S A S e A S S A R S
Alveolar/bronchiolar carcinoma,
metastatic, lung X X
Squamous cell carcinoma, metastatic,
stomach X
Ureter + + o+ o+ o+ o+ o+ + + + F o+ 4+ o+ 4+ 4 + o+
Urethra + + + + + o+ + o+ o+ o+
Urinary bladder + A A+ + 4+ + 4+ 4+ 4+ 4+ 4+ 4+ 4+ o+ o+ o+ o+ o+ o+ o+ A+ o+
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE

(Continued)
WEEKS ON 111191 1 111 1 1 11 1 { t 1 1 1 1 1 1 1 11
STUDY 0o 0 0 0 0 0 0 0 0 0D 0 0 0 0O 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 8 5 5 5 5 5 3 5 5 5 5 5 5 5 5 5 5 5
TOTAL:
CARCASS i 5 5 53 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 b5 b5 |TISSUES
ID 9 0 1l 2 2 2 38 3 4 4 4 4 5 3 5 5 5 6 86 6 7 7 7 8 8 |TUMORS
5 2 4 2 3 4 1 2 2 3 4 5 1 2 3 4 5 1 2 3 1 2 3 1 38
Bone marrow + + 4+ + + + o+ o+ + + + + + + + o+ o+ o+ 4+ o+ o+ o+ o+ 50
Femoral, hemangiosarcoma
Lymph node + + + o+ o+ o+ o+ + 0+ + + + + 4+ 4+ F o+ + o+ + o+ + M O+ 49
Bronchial, alveolar/bronchiolar
carcinoma, metastatic, lung 1
Mesenteric, lymphoma malignant
histiocytic X 1
Lymph node, mandibular + F + o+ o+ F o+ 4+ o+ o+ o+ O+ o+ o+ + 4+ o+ o+ o+ F + MO+ 49
Spleen + + + 4+ F o+ o+ o+ + + o+ + F o+ o+ o+ o+ o+ o+ + o+ o+ o+ 50
Alveolar/ronchiolar carcinoma,
metastatic, lung 1
Hemangioma X 2
Hemangiosarcoma 1
Lymphoma malignant histiocytic X X 2
Squamous cell carcinoma, metastatic,
stomach 1
Thymus M+ + + +MM+ MMMM+ MM + MM + + MM + M + 24
Mammary gland MMMMMMMMMMMMMMMMMMMMMMMMMM
Skin + + £ + 4+ + M + + + + + + + + + 4+ + o+ o+ o+ o+ o+ o+ o+ 49
Subcutaneous tissue, fibroma X X 4
Subcutaneous tissue, fibrosarcoma X 5
Subcutaneous tissue, hemangiosarcoma 1
Subcutaneous tissue, sarcoma 1
MUSCULOSKELETAL SYSTEM
Bone + F F + + F o+ + 4+ 4+ 4+ + + + F o+ o+ o+ o+ o+ o+ 4+ 4 30
Skeletal muscle + o+ + o+ o+ o+ + + + + o+ + o+ o+ o+ o+ F o+ o+ o+ o+ o+ o+ 49
Diaphragm, squamous cell carcinoma,
metastatic, stomach 1
NERVOUS SYSTEM
Brain + + + + F + F 4+ 4+ + 4+ + + + + + o+ 4+ + o+ o+ o+ o+ o+ o+ 50
RESPIRATORY SYSTEM
Lung + 0+ + + + 4+ + o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Alveolar/bronchiolar adenoma X X X X X X 8
Alveolar/bronchiolar adenoma, multiple X 1
Alveolar/bronchiolar carcinoma X 4
Hepatocellular carcinoma, metastatic,
liver L
Squamous cell carcinoma, metastatic,
stomach 1
Nose + F + + o+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Trachea + 0+ + + + + o+ + o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ O+ o+ o+ o+ 50
Harderian gland + 0+ + o+ o+ F o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ F F o+ 4+ o+ o+ 48
Adenoma X 2
URINARY SYSTEM
Kidney + + + F+ + + o+ + o+ o+ o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ 50
Alveolar/bronchiolar carcinoma,
metastatic, lung 2
Squamous cell carcinoma, metastatic,
stomach L
Ureter + o+ + + 4+ o+ o+ o+ o+ F o+ o+ o+ o+ o+ F o+ o+ o+ + o+ 43
Urethra + o+ o+ o+ + + o+ + o+ o+ + o+ o+ o+ o+ 4 + o+ 4+ 29
Urinary bladder + + + 4+ + F+ + + F o+ + o+ o+ + o+ o+ o+ o+ o+ o+ o+ + 48
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY OF

DIMETHOXANE
Vehicle Control 250 mg/kg 500 mg/kg

Adrenal Cortex: Adenoma

Overall Rates(a) 6/60 (12%) (b) 0/21 (0%) 3/50 (6%)

Adjusted Rates (c) 18.2% 10.3%

Terminal Rates (d) 6/33 (18%) 3/29 (10%)

Day of First Observation 731 731

Life Table Test (e) P=0.306N

Logistic Regression Test (e) P=0.306N

Fisher Exact Test (e) P=0.243N
Liver: Hepatocellular Adenoma

Overall Rates (a) 7/49 (14%) (b) 5/28 (18%) 13/50 (26%)

Adjusted Rates (c) 19.9% 37.8%

Terminal Rates (d) 6/33 (18%) 9/29 (31%)

Day of First Observation 530 550

Life Table Test (e) P=0.069

Logistic Regression Test (e) P=0.094

Fisher Exact Test (e) P=0.115
Liver: Hepatocellular Carcinoma

Overall Rates (a) 9/49 (18%) (b) 10/28 (36%) 6/50 (12%)

Adjusted Rates (c) 21.7% 16.9%

Terminal Rates (d) 4/33 (12%) 3/29 (10%)

Day of First Observation 509 ' 423

Life Table Test (e) P=0.359N

Logistic Regression Test (e) P=0.188N

Fisher Exact Test (e) P=0.274N
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 14/49 (29%) (b) 12/28 (43%) 19/50 (38%)

Adjusted Rates (c) 35.2% 51.0%

Terminal Rates (d) 9/33 (27%) 12/29 (41%)

Day of First Observation 509 423

Life Table Test (e) P=0.137

Logistic Regression Test (e) P=0.230

Fisher Exact Test (e) P=0.217
Lung: Alveolar/Bronchiolar Adenoma

Overall Rates (a) 8/49 (16%) (b) 2/25 (8%) 9/50 (18%)

Adjusted Rates (¢) 23.0% 28.4%

Terminal Rates (d) 7133 (21%) 7/29 (24%)

Day of First Observation 549 551

Life Table Test (e) P=0.395

Logistic Regression Test (e) P=0.450

Fisher Exact Test (e) P=0.518
Lung: Alveolar/Bronchiolar Carcinoma

Qverall Rates (a) 0/49 (0%) (b) 2/25 (8%) 4/50 (8%)

Adjusted Rates (¢) 0.0% 10.6%

Terminal Rates (d) 0/33 (0%) 1/29 (3%)

Day of First Observation 550

Life Table Test (e) P=0.060

Logistic Regression Test (e) P=0.076

Fisher Exact Test (e) P=0.061
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (a) 8/49 (16%) (b) 4/25 (16%) 13/50 (26%)

Adjusted Rates (¢) 23.0% 36.7%

Terminal Rates (d) 7/33(21%) 8/29 (28%)

Day of First Observation 549 550

Life Table Test (e) P=0.111

Logistic Regression Test (e) P=0.146

Fisher Exact Test (e) P=0.176
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY OF

DIMETHOXANE (Continued)

Vehicle Control 250 mg/kg 500 mg/kg

Subcutaneous Tissue: Fibroma

Overall Rates (a) 2/50 (4%) 0/48 (0%) 4/50 (8%)

Adjusted Rates (¢) 6.1% 0.0% 13.1%

Terminal Rates (d) 2/33 (6%) 0/27 (0%) 3/29 (10%)

Day of First Observation 731 697

Life Table Tests (e) P=0.189 P=0.283N P=0.281

Logistic Regression Tests (e) P=0.192 P=0.283N P=0.284

Cochran-Armitage Trend Test () P=0.223

Fisher Exact Test (e) P=0.258N P=0.339
Subcutaneous Tissue: Fibrosarcoma

Overall Rates (a) 10/50 (20%) 10/48 (21%) 5/50 (10%)

Adjusted Rates (c) 24.1% 29.2% 13.6%

Terminal Rates (d) 3/33 (9%) 4/27 (15%) 1/29 (3%)

Day of First Observation 519 551 549

Life Table Tests (e) P=0.185N P=0.402 P=0.197N

Logistic Regression Tests (e) P=0.122N P=0.507 P=0.130N

Cochran-Armitage Trend Test (e) P=0.115N

Fisher Exact Test (e) P=0.558 P=0.131N
Subcutaneous Tissue: Fibroma or Fibrosarcoma

Overall Rates (a) 12/50(24%) 10/48 (21%) 8/50 (16%)

Adjusted Rates (¢) 29.2% 29.2% 22.8%

Terminal Rates (d) 5/33 (15%) 4/27 (15%) 4/29 (14%)

Day of First Observation 519 551 549

Life Table Tests (e) P=0.288N P=0.563 P=0.326N

Logistic Regression Tests (e) P=0.210N P=0.516N P=0.240N

Cochran-Armitage Trend Test (e) P=0.192N

Fisher Exact Test (e) P=0.447TN P=0.227TN
Subcutaneous Tissue: Sarcoma or Fibrosarcoma

Overall Rates (a) 10/50 (20%) 10/48 (21%) 6/50(12%)

Adjusted Rates (c) 24.1% 29.2% 16.1%

Terminal Rates(d) 3/33 (9%) 4/27 (15%) 1/29(3%)

Day of First Observation 519 551 549

Life Table Tests (e) P=0.263N P=0.402 P=0.287N

Logistic Regression Tests (e) P=0.188N P=0.507 P=0.206N

Cochran-Armitage Trend Test (e) P=0.179N

Fisher Exact Test (e) P=0.558 P=0.207N
Subcutaneous Tissue: Fibroma, Sarcoma, or Fibrosarcoma

Overall Rates (a) 12/50 (24%) 10/48 (21%) 9/50 (18%)

Adjusted Rates (¢) 29.2% 29.2% 25.1%

Terminal Rates (d) 5/33 (15%) 4/27(15%) 4/29 (14%)

Day of First Observation 519 551 549

Life Table Tests (e) P=0.374N P=0.563 P=0.419N

Logistic Regression Tests (e) P=0.291N P=0.516N P=0.328N

Cochran-Armitage Trend Test (e) P=0.269N

Fisher Exact Test (e) P=0.447N P=0.312N
Forestomach: Squamous Papilloma

Overall Rates (a) 2/477 (4%) 3/47 (6%) 7/50 (14%)

Adjusted Rates (¢c) 5.1% 11.1% 18.7%

Terminal Rates (d) 1/33 (3%) 3/27 (11%) 2/29 (T%)

Day of First Observation 542 731 550

Life Table Tests (e) P=0.044 P=0.412 P=0.073

Logistic Regression Tests (e) P=0.057 P=0.454 P=0.117

Cochran-Armitage Trend Test (e) P=0.059

Fisher Exact Test (e) P=0.500 P=0.095
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY OF
DIMETHOXANE (Continued)

Vehicle Control 250 mg/kg 500 mg/kg

Forestomach: Squamous Papilloma or Squamous Cell Carcinoma

Overall Rates (a) 2/47 (4%) 3/47 (6%) 8/50 (16%)

Adjusted Rates (c) 5.1% 11.1% 20.5%

Terminal Rates (d) 1/33 (3%) 3/27(11%) 2129 (7%)

Day of First Observation 542 731 469

Life Table Tests (e) P=0.024 P=0.412 P=0.044

Logistic Regression Tests (e) P=0.033 P=0.454 P=0.087

Cochran-Armitage Trend Test (e) P=0.032

Fisher Exact Test (e) P=0.500 P=0.056
Circulatory System: Hemangiosarcoma

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

Adjusted Rates (c) 10.7% 8.7%

Terminal Rates (d) 2/33 (6%) 1/29 (3%)

Day of First Observation 664 623

Life Table Test (e) P=0.546N

Logistic Regression Test (e) P=0.513N

Fisher Exact Test (e) P=0.500N

Circulatory System: Hemangioma or Hemangiosarcoma

Overall Rates(a) 4/50 (8%) (b,D) 3/48 (6%) 5/50 (10%)
Adjusted Rates (c) 10.7% 15.3%
Terminal Rates (d) 2/33 (6%) 3/29 (10%)
Day of First Observation 664 623
Life Table Test (e) P=0.442
Logistic Regression Test (e) P=0.475
Fisher Exact Test (e) P=0.500
Hematopoietic System: Lymphoma, All Malignant
Overall Rates(a) 9/50 (18%) (b,D) 2/48 (4%) 3/50 (6%)
Adjusted Rates (¢) 24.2% 10.3%
Terminal Rates (d) 6/33 (18%) 3/29 (10%)
Day of First Observation 600 731
Life Table Test (e) P=0.096N
Logistic Regression Test (e) P=0.074N
Fisher Exact Test (e) P=0.061N

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

(b) Incomplete sampling of tissues

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

(d) Observed tumor incidence at terminal kill

(e) 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 logistic
regression 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).

(f) Twenty-eight livers and 26 spleens were examined microscopically.

Dimethoxane, NTP TR 354 140



TABLE C4. HISTORICAL INCIDENCE OF STOMACH SQUAMOUS CELL TUMORS IN MALE B6C3F, MICE
ADMINISTERED COLN OIL BY GAVAGE (a)

Incidence in Vehicle Controls
Study Papilloma Carcinoma Papilloma or Carcinoma

Historical Incidence at Battelle Columbus Laboratories

Chlorobenzene 0/48 0/48 0/48
1,2-Dichlorobenzene 0/46 0/46 0/46
1,4-Dichlorobenzene 0/45 0/45 0/45
Benzene 2/46 0/46 2/46
Xylenes 2/45 0/45 2/45
TOTAL 4/230 (1.7%) 0/230 (0.0%) 4/230 (1.7%)
SD () 2.41% 0.00% 2.41%
Range (c)
High 2/45 0/48 2/45
Low 0/48 0/48 0/48

Overall Historical Incidence

TOTAL (d)28/1,937 (1.2%) 9/1,937 (0.5%) (d)32/1,937(1.7%)

SD (b) 2.00% 0.89% 2.43%
Range (¢)

High 3/49 1/45 4/49

Low 0/50 0/50 0/50

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

(b) Standard deviation

(c) Range and SD are presented for groups of 35 or more animals,
(d) Includes two papillomas, NOS

141 Dimethoxane, NTP TR 354



TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animals initially instudy 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 48 50
ALIMENTARY SYSTEM

Intestine large, cecum (46) (15) (45)
Hyperplasia, lymphoid 1 (2%

Intestine large, colon 47 (19 47)
Parasite metazoan 1 (2%) 1 (5%) 2 (4%)

Intestine large, rectum (45) (16) (44)
Inflammation, necrotizing 1 (2%)

Intestine small, duodenum (44) (18) (43)
Inflammation, necrotizing 1 (6%) 1 2%)

Intestine small, ileum (44) (16) (44)
Hyperplasia, lymphoid 1 2%)

Intestine small, jejunum 47 (19) (44)
Hyperplasia, lymphoid 1 (2%)

Liver (49) (28) (50)

Cyst 1 (4%)

Degeneration, fatty 1 2%
Hematopoietic cell proliferation 2 (4%) 8 (16%)
Hepatodiaphragmatic nodule 1 (2%)

Infarct 1 (4%)

Inflammation, chronic 1 (4%)

Inflammation, necrotizing 2 (T1%) 1 (2%)
Leukocytosis 2 (4%)
Necrosis, coagulative 5 (10%) 4 (14%) 2 (4%)
Thrombus 1 (4%)

Mesentery (41) 19) (48)
Inflammation, chronic active 1 2%) 2 (4%)
Thrombus 1 (2%)

Pancreas (48) (20) (49)

Cyst 1 (2%)
Inflammation, chronic active 1 (5%)

Acinus, atrophy 1 (2%) 2 (10%) 2 (4%)
Acinus, hyperplasia 2 (4%)

Duct, ectasia 1 (2%)

Salivary glands 49 20 (50)
Inflammation, chronic active 1 (2%)

Stomach, forestomach 47 (47 (50)
Acanthosis 4 (9%) 20 (40%)
Acanthosis, focal 2 (4%)

Cyst 1 (2%)
Hyperkeratosis 1 (2%) 23 (46%)
Hyperkeratosis, focal 1 2%

Hyperplasia, focal 2 (4%) 7 (15%) 11 (22%)
Inflammation, chronic active 5 (10%)

Stomach, glandular 47 (20) (50)

Cyst 1 (2% 5 (10%)
Diverticulum 1 (2%)
Dysplasia 1 (2%)

Tooth (50) 20) (50)
Dysplasia 8 (16%) 1 (5%) 3 (6%)
Inflammation, chronic active 2 (4%) 6 (12%)

CARDIOVASCULAR SYSTEM

Heart (49) (21) (50)
Cardiomyopathy, chronic 1 (2%)

Inflammation, chronic active 1 (5%)
Valve, bacterium 1 (5%)
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TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)
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Vehicle Control Low Dose High Dose
CARDIOVASCULAR SYSTEM

Heart (Continued) 49) 2n (50)
Valve, inflammation, chronic active 1 (5%)

Valve, thrombus 1 (5%)
ENDOCRINE SYSTEM

Adrenal gland, cortex (50 21 (50)
Accessory adrenal cortical nodule 1 (2%)
Cyst 2 (4%)
Degeneration, fatty 1 (2%)
Hematopoietic cell proliferation 1 (2%)
Hyperplasia 1 2%) 1 (2%)
Hypertrophy 3 (6%)

Adrenal gland, medulla (50) 21) 50
Hyperplasia 5 (10%) 1 (5%) 4 (8%)

Islets, pancreatic (48) 19) (49)
Hyperplasia 1 (2%)

Parathyroid gland (41 (19 (45)

Cyst 3 (T%) 1 (2%)

Pituitary gland (46) (20) (41)

Pars distalis, cyst 2 (4%) 1 (2%)

Thyroid gland 49) (22) (50)
Follicle, cyst 1 (2%) 1 (5%) 2 (4%)
Follicular cell, hyperplasia 7 (14%) 1 (5%) 3 (6%)

GENERAL BODY SYSTEM

None

GENITAL SYSTEM

Coagulating gland (45) (20) (49)
Hyperplasia 1 (2%)

Penis (2) 4) (H
Hemorrhage 1 (25%)

Preputial gland (6) (6) 3)
Inflammation, chronic active 2 (33%) 1 (33%)
Duct, dilatation 4 (67%) 2 (33%) 2 (67%)

Prostate (48) 2N (49
Inflammation, chronic active 1 (5%) 3 (6%)

Seminal vesicle (43) (20) (46)
Inflammation, chronic active 1 (5%) 1 (2%)

Testes (50) 2D (50)
Inflammation, necrotizing 1 (2%)

Mineralization 1 (2%)

Germinal epithelium, degeneration 1 (5%)

Seminiferous tubule, atrophy 1 (2%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) 21 (50)
Femoral, hyperplasia 5 (24%) 6 (12%)

Lymph node (50) 24 (49)
Axillary, hyperplasia, plasma cell 1 (4%) 1 (2%)
Inguinal, hyperplasia, plasma cell 1 4%)

Lumbar, hyperplasia, plasma cell 1 (4%)

Mediastinal, inflammation, suppurative 1 (2%)
Mesenteric, angiectasis 10 (20%) 6 (25%) 17 (35%)
Mesenteric, cyst 1 (4%)

Mesenteric, hematopoietic cell proliferation 12 (24%) 5 (21%) 17 (35%)
Mesenteric, hyperplasia, lymphoid 1 (2%)

Mesenteric, thrombus 1 (4%)



TABLE C5. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
HEMATOPOIETIC SYSTEM (Continued)

Lymph node, mandibular (48) 20 (49)
Hyperplasia, lymphoid 1 (2%)
Hyperplasia, plasma cell 3 (6%)
Inflammation, chronic active 1 (5%)

Pigmentation, hemosiderin 2 (4%)

Spleen (49) (26) (50)
Hematopoietic cell proliferation 23 47%) 10 (38%) 23 (46%)

Thymus 27 a2 (24)
Cyst 1 (4%) 2 (17%) 1 (4%)
Necrosis 1 (8%)

INTEGUMENTARY SYSTEM

Skin (50) (33 (49)
Alopecia 1 2% 3 (6%)
Fibrosis 3 (6%) 2 (4%
Hyperkeratosis 1 (3%)

Inflammation, chronic active 9 (18%) 6 (18%) 8 (16%)

Metaplasia, osseous 1 (3%)

Necrosis, coagulative 1 (3%)

Parasite external 1 2%) 3 (6%)
MUSCULOSKELETAL SYSTEM

Bone (50) (30) (50)
Joint, femur, tibia, metaplasia, osseous 1 3%

Joint, tarsal, metaplasia, osseous 23 (46%) 15 (50%) 22 (44%)
NERVOUS SYSTEM

Brain (49) (21) (50)

Compression 1 (5%
RESPIRATORY SYSTEM

Lung (49) (25) 50

Edema, acute 1 (2%)

Hemorrhage, acute 1 2%)

Inflammation, chronic active 2 (4%)

Leukocytosis 2 (8%) 1 2%)
Thrombus 1 (2%)
Alveolar epithelium, hyperplasia 6 (12%)

Nose (49) (21) (50)
Inflammation, suppurative 1 (2%) 1 (5%)

Nasolacrimal duct, inflammation, suppurative 2 (4%) 2 (10%) 2 (4%)
SPECIAL SENSES SYSTEM

Eye (1) o
Atrophy 1 (100%)

Lens, cataract 1 (100%)

Harderian gland (48) (25) (48)
Hyperplasia 1 (2%) 1 (4%)

Inflammation, chronic active 1 (4%)
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TABLE C3. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
URINARY SYSTEM

Kidney (50) (23) (50)
Cyst 1 (2%) 1 (2%)
Glomerulosclerosis 1 (2%)
Hydronephrosis 1 2%) 5 (22%) 1 (2%)
Infarct 1 (2%) 1 (4%) 1 2%)
Inflammation, chronic active 1 (4%)
Inflammation, suppurative 1 4%) 1 (2%)
Mineralization 2 (9%) 3 (6%)
Necrosis, coagulative 1 (2%) 1 (2%)
Nephropathy, chronic 27 (54%) 4 (17%) 24 (48%)
Artery, necrosis, fibrinoid 1 (4%)

Ureter (41) (21) 43
Dilatation 1 (%)

Urethra (23) (15) (29)
Inflammation, suppurative 1 (7%)

Urinary bladder 47) (21) (48)
Dilatation 5 (24%) 1 (2%)
Inflammation, chronic active 1 (5%) 1 (2%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animalsinitially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 49 50
ALIMENTARY SYSTEM

Esophagus (50) *(49) (501
Lymphoma malignant lymphocytic 1 (2%)

Gallbladder (44) *(49) (45)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Lymphoma malignant mixed 1 (2%)

Intestine large, cecum (46) *(49) (48)
Leiomyoma 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)

Intestine small, duodenum (46) *(49) (45)
Polyp adenomatous 1 (2%)

Intestine small, jejunum (48) *49) (45)
Lymphoma malignant histiocytic 1 (2%)

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

Liver (50) *(49) (50
Choriocarcinoma, metastatic, ovary 1 (2%)
Hemangioma 1 (2%)

Hemangiosarcoma 1 (2%)

Hepatocellular carcinoma 2 (4%) 1 (2%)
Hepatocellular carcinoma, multiple 2 (4%

Hepatocellular adenoma 7 (14%) 3 (6%) 4 (8%)
Histiocytic sarcoma 1 (2%)

Ito cell tumor, NOS 1 (2%)
Lymphoma malignant histiocytic 5 (10%) 2 (4%) 3 (6%)
Lymphoma malignant lymphocytic 2 (4% 4 (8%) 4 (8%)
Lymphoma malignant 1 (2%)
Lymphoma malignant mixed 4 (8%)

Mesentery *(50) *(49) *50)
Lymphoma malignant histiocytic 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 4 (8%) 4 (8%)
Lymphoma malignant 1 (2%)
Lymphoma malignant mixed 1 (2%

Pancreas (49) *(49) 49)
Lymphoma malignant histiocytic 4 (8%) 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 3 (6%) 2 (4%)
Lymphoma malignant mixed 4 (8%

Salivary glands (48) *(49) 49
Lymphoma malignant histiocytic 3 (6%) 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 3 (6%) 3 (6%)
Lymphoma malignant mixed 2 (4%)

Stomach, forestomach (49) (48) (48)
Lymphoma malignant histiocytic 1 (2%)

Lymphoma malignant lymphocytic 1 (2%) 2 (4%)
Lymphoma malignant mixed 1 (2%)
Papilloma squamous 3 (6%) 3 (6%) 1 (2%)

Stomach, glandular (49) (12) (48)
Adenoma 1 (8%)

Lymphoma malignant lymphocytic 1 (8%) 3 (6%)
Lymphoma malignant mixed 1 (2%)
CARDIOVASCULAR SYSTEM

Heart (50) *(49) (50)
Histiocytic sarcoma 1 2%

Lymphoma malignant lymphocytic 3 (6%) 4 (8%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ENDOCRINE SYSTEM
Adrenal gland, cortex (50) *(49) (50
Lymphoma malignant histiocytic 1 (2%) 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Capsule, adenoma 1 (2%)
Adrenal gland, medulla (49) *(49) (50)
Lymphoma malignant lymphocytic 1 (2%)
Pheochromocytoma benign 1 2% 1 (2%)
Pituitary gland (47) *(49) (45)
Lymphoma malignant lymphocytic 1 (2%)
Parsdistalis, adenoma 6 (13%) 4 (8%) 6 (13%)
Thyroid gland (500 *(49) (47)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Ovary (49 *(49) (50)
Cystadenoma 1 (2%) 1 (2%)
Granulosa theca tumor benign 1 2%)
Lymphoma malignant histiocytic 1 (2%) 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 3 (6%) 3 (6%)
Lymphoma malignant 2 (4%)
Mixed tumor benign 1 (2%)
Yolk sac carcinoma 1 (2%
Uterus 50 *(49) (50
Histiocytic sarcoma 1 (2%)
Lymphoma malignant histiocytic 1 (2%) 1 (2%) 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%)
Polyp stromal 3 (6%) 1 (2%)
HEMATOPOIETIC SYSTEM
Bone marrow (50) *(49) (50)
Hemangiosarcoma 1 (2%)
Lymphoma malignant lymphocytic 1 (2%)
Femoral, hemangiosarcoma 1 (2%)
Femoral, histiocytic sarcoma 1 (2%)
Femoral, lymphoma malignant histiocytic 1 (2%)
Femoral, lymphoma malignant lymphocytic 2 (4%)
Femoral, lymphoma malignant mixed 1 (2%)
Lymph node (50) *(49) (50)
Lymphoma malignant lymphocytic 1 (2%)
Axillary, lymphoma malignant lymphocytic 1 (2%)
Deep cervical, lymphoma malignant histiocytic 1 (2%) 1 (2%)
Deep cervical, lymphoma malignant lymphocytic 1 (2%)
Inguinal, lymphoma malignant histiocytic 2 (4%)
Lumbar, lymphoma malignant histiocytic 1 (2% 2 (4%) 1 (2%)
Lumbar, lymphoma malignant lymphocytic 1 (2%) 2 (4%) 1 (2%)
Lumbar, lymphoma malignant 1 2%
Mediastinal, alveolar/bronchiolar carcinoma,
metastatic, lung 1 (2%)
Mediastinal, histiocytic sarcoma 1 (2%)
Mediastinal, lymphoma malignant histiocytic 3 6%) 1 (2%) 1 (2%)
Mediastinal, lymphoma malignant lymphocytic 2 (4%) 4 (8%) 3 (6%)
Mediastinal, lymphoma malignant mixed 2 (4%)
Mediastinal, osteosarcoma, metastatic, skin 1 (29%)
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TABLE Di. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR

GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
HEMATOPOIETIC SYSTEM
Lymph node (Continued) (50 *(49) (50)
Mediastinal, mesenteric, fibrosarcoma,
metastatic, skin 1 2%)
Mesenteric, lymphoma malignant histiocytic 4 (8%) 2 (4%) 1 (2%)
Mesenteric, lymphoma malignant lymphocytic 2 (4%) 4 (8%) 3 (6%)
Mesenteric, lymphoma malignant 1 (2%)
Mesenteric, lymphoma malignant mixed 1 (2%) 1 (2%
Pancreatic, lymphoma malignant histiocytic 4 (8%) 1 (2%)
Pancreatic, lymphoma malignant lymphocytic 2 (4%) 1 (2%
Pancreatic, lymphoma malignant mixed 1 (2%)
Renal, lymphoma malignant histiocytic 1 (2%) 2 (4%) 1 (2%)
Renal, lymphoma malignant lymphocytic 2 (4%) 1 (2%) 2 (4%)
Renal, lymphoma malignant 2 (4%)
Renal, lymphoma malignant mixed 1 (2%)
Lymph node, mandibular (48) *(49) (49)
Lymphoma malignant histiocytic 5 (10%) 2 (4%) 2 (4%)
Lymphoma malignant lymphoeytic 2 (4%) 4 (8%) 3 (6%)
Lymphoma malignant I (2%)
Lymphoma malignant mixed 5 (10%)
Spleen (50) *(49) 50
Hemangiosarcoma 1 (2%) 1 (2%)
Histiocytic sarcoma 1 (2%)
Lymphoma malignant histiocytic 10 (20%) 3 (6%) 3 (6%)
Lymphoma malignant lymphocytic 4 (8%) 6 (12%) 5 (10%)
Lymphoma malignant 2 (4%)
Lymphoma malignant mixed 2 (4%) 6 (12%)
Thymus 3D *(49) 31
Histiocytic sarcoma 1 (3%)
Lymphoma malignant histiocytic 1 (3%)
Lymphoma malignant lymphocytic 4 (8%) 3 (10%)
Lymphoma malignant mixed 3 (10%)
INTEGUMENTARY SYSTEM
Mammary gland (44) *(49) (40)
Adenocarcinoma 1 (2%) 2 (5%)
Adenoma 1 (3%)
Skin (50 *(49) (49)
Basosquamous tumor malignant 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 1 (2%)
Subcutaneous tissue, fibrosarcoma 1 (2%) 3 (6%) 2 (4%)
Subcutaneous tissue, osteosarcoma, metastatic,
bone 1 (2%)
MUSCULOSKELETAL SYSTEM
Bone 50 *(49) (50)
Osteosarcoma 1 (2%)
Skeletal muscle *(50) *(49) *(50)
Fibrosarcoma, metastatic, skin 1 (2%)
Lymphoma malignant histiocytic 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 2 (4%) 3 (6%)
Lymphoma malignant mixed 1 (2%)
NERVOUS SYSTEM
Brain (50) *(49) 50)
Lymphoma malignant histiocytic 2 (4%) 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 1 (2%) 2 (4%)
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
RESPIRATORY SYSTEM
Lung (50) *(49) (50)
Alveolar/bronchiolar adenoma 3 (6%) 1 (2%) 3 (6%)
Alveolar/bronchiolar adenoma, multiple 1 (2%)
Alveolar/bronchiolar carcinoma 1 (2% 1 (2%)
Basosquamous tumor malignant, metastatic, skin 1 (2%)
Choriocarcinoma, metastatic, ovary 1 (2%)
Histiocytic sarcoma 1 (2%)
Lymphoma malignant histiocytic 4 (8%) 1 (2%) 2 (4%)
Lymphoma malignant lymphocytic 2 (4%) 4 (8%) 5 (10%)
Lymphoma malignant 1 (2%)
Lymphoma malignant mixed 3 (6%)
QOsteosarcoma, metastatic, bone 1 (2%)
Mediastinum, alveolar/bronchiolar carcinoma 1 (2%)
Nose (50) *(49) (50)
Lymphoma malignant lymphocytic 1 (2%)
Trachea (49) *(49) (50)
Lymphoma malignant lymphocytic 1 (2%)
SPECIAL SENSES SYSTEM
Harderian gland (48) *(49) 50)
Adenoma 2 (4%) 1 (2%
Carcinoma 1 (2%)
Lymphoma malignant lymphocytic 1 (2%) 2 (4%)
URINARY SYSTEM
Kidney 50 *(49) (50)
Lymphoma malignant histiocytic 5 (10%) 1 (2%) 2 (4%)
Lymphoma malignant lymphocytic 1 (2%) 4 (8%) 4 (8%)
Lymphoma malighant 1 (2%)
Lymphoma malighant mixed 4 (8%)
Urinary bladder (49) *(49) (49)
Lymphoma malignant histiocytic 1 2% 1 (2%)
Lymphoma malignant lymphocytic 2 (4%) 4 (8%)
Lymphoma malignant mixed 2 (4%)
SYSTEMIC LESIONS
Multiple organs *(50) *(49) *(50)
Hemangiosarcoma 3 (6% 1 (2%)
Lymphoma malignant lymphocytic 4 (8%) 6 (12%) 5 (10%)
Lymphoma malignant histiocytic 10 (20%) 3 (6%) 5 (10%)
Lymphoma malignant mixed 3 (6%) 6 (12%)
Hemangioma 1 (2%)
Lymphoma malignant 2 (4%)
ANIMAL DISPOSITION SUMMARY
Animals initially in study 60 60 60
Terminal sacrifice 36 35 34
Moribund 7 5 9
Dead 7 9 7
Scheduled sacrifice 10 10 10
Missing 1

Dimethoxane, NTP TR 354 152



TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
TUMOR SUMMARY
Total animals with primary neoplasms ** 32 26 33
Total primary neoplasms 55 34 53
Total animals with benign neoplasms 20 13 17
Total benign neoplasms 26 15 23
Total animals with malignant neoplasms 18 18 22
Total malignant neoplasms 29 19 29
Total animals with secondary neoplasms *** 2 4
Total secondary neoplasms 4 5
Total animals with neoplasms--uncertain
benign or malignant 1
Total uncertain neoplasms 1

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

WEEKS ON
STUDY

CARCASS
D

ALIMENTARY SYSTEM

Esophagus
L mpg\gma malignant lymphocytic
Gallbladder
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small, ileum
Intestine small, jejunum
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Liver
Hemangiosarcoma
Hepatocsllular carcinoma
Hepatocellular adenoma
Histiocytic sarcoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Mesentery
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Pancreas
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Salivar{‘ glands
Lymphoma malignant histiocytic
Stomach
Stomach, forestomach
Papilloma squamous
Stomach, glandular
Tooth
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: Not examined
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL

(Continued)
T 1 11T 11 11 11 11711 11 11 11 1 1 1 11
STUDY o 0 0 0 0 0 0 0 00 00 0 O0O0O0OOCO0C OO0 OC OO OO
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 85 5 5 5 5 5
TOTAL:
CARCASS T 1T 1T 1T v 1 1T I I T 1 T 2 2 22 ¢ 2 2 2 2 2 |TISSUES
D 6 6 7 7 7 7 8 8 8 8 8 9 9 9 9 0 0 O 0 1 1 1 2 2 2 |TUMORS
4 5 1 2 3 4 1 2 8 4 5 L 2 3 5 1 2 3 5 2 38 5 1 3 4
Ewphagus + + + + + + o+ F + + + + o+ o+ O+ + 4+ 4+ o+ o+ 4+ 50
Lymphoma malignant lymphocytic 1
Gallbladder + + + + + o+ + o+ o+ + F o+ o+ + F 4+ + + + + + M+ o+ 44
Intestine large L e A e . T S T N N S S S S SN N N S I 49
Intestine large, cocum I R R R R i A T N N SR S S N N B S SRR N 48
Intestine large, colon + + + + + o+ 4+ + o+ 4+ F o+ o+ o+ 4+ o+ + + 4+ + + + + + o+ 48
Intestine large, rectum + + + 4+ 4+ + o+ + F + + o+ o+ o+ A+ o+ 4+ o+ o+ o+ o+ 48
Intestine small + + + + + o+ o+ o+ o+ 4+ A+ A+ o+ A+ 4+ 49
Intestine small, duodenum + + + + F + o+ +F 4+ F 4+ o+ o+ A+ + o+ + o+ o+ o+ 46
Intestine small, ileum + + F + 4+ + o+ + F + o+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ 4 45
Intestine smalil, jejunum + + + + + 4+ + F + + + o+ o+ o+ o+ o+ A+ o+ 48
Lymphoma malignant histiocytic L
Lymphoma malignant lymphocytic 1
Liver + + + + + + + + + 4+ + + + + +F o+ + o+ 4+ + + 4+ o+ o+ o+ 50
Hemangiosarcoma X 1
Hepatocellular carcinoma X 2
Hepatocellular adenoma X X X X X 7
Histiocytic sarcoma 1
Lymphoma malignant histiocytic X X 5
Lymphoma malignant lymphocytic X 2
Mesentery + + + 4+ + + + + o+ + + 4+ + + + + + + o+ o+ 41
Lymphoma malignant histiocytic 1
Lymphoma malignant lymphocytic 2
Pancreas + + + 4+ + 4+ + + + 4+ + o+ o+ + 4+ o+ o+ o+ o+ o+ 4+ o+ 4+ o+ 49
Lymphoma malignant histiocytic X X X 4
Lymphoma malignant lymphocytic 1
Salivar{ glands + + + + 4+ o+ s+ 4+ o+ 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ + M o+ 48
Lymphoma malignant histiocytic X 3
Stomach L T e . T S R SR T T N TS R N T S A A 50
Stomach, forestomach L T A R I S T S e T T S R N N S 49
Papilloma squamous X X 3
Stomach, glandular + 0+ + o+ 4+ F o+ +F + o+ o+ o+ o+ + o+ o+ o+ + e+ o+ + 49
Tooth L e T S N S T T S T R N N N 50
AR SYSTEM
Blood vessel + o+ L T S N S S U A S N 45
Heart + + F o+ o+ F o+ P+ o+ o+ A 4+ + o+ o+ o+ o+ o+ 4+ 50
Histiocytic sarcoma 1
Adrenal gland + 0+ + + + o+ o+ 4+ o+ A+ 4+ o+ o+t 50
Adrenal gland, cortex + 0+ o+ o+ + + F o+ o+ F o+ o+ o+ o+ o+ o+ A+ 4+ o+ o+ o+ o+ o+ 50
Lymphoma malignant histiocytic 1
Adrenal gland, medulla + + + 4+ o+ o+ o+ o+ F o+ o+ o+ o+ + 4+ o+ + o+ + 4+ T+ o+ 49
Pheochromocytoma benign X 1
Islets, pancreatic + + + + + + 4+ + + 4+ F o+ 4+ o+ 4+ o+ 4+ O+ o+ + o+ o+ o+ o+ o+ 49
Parathyroid gland + + +F + o+ + o+ o+ + M+ o+ o+ o+ o+ o+ o+ 49
Pituitary gland + + + + + + + M+ + 4+ + + F 4+ + + + + + + + + M o+ 47
Pars distalis, adenoma X X X 8
Thyroid gland + 4+ + + 4+ + + + 4+ o+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+ o+ 50
Tissue, NOS + 3
GENITAL SYSTEM
Qvary + + + + + + 4+ + + + M+ o+ o+ o+ o+ o+ o+ o+ o+ 49
Granulosa theca tumor benign 1
Lymphoma malignant histiocytic 1
Lymphoma malignant lymphocytic 2
Oviduct + + o+ o+ o+ + + + o+ + + o+ o+ o+ + 4+ + + o+ + 4+ o+ o+ 46
Uterus + + F o+ 4+ o+ + 4+ 4+ o+ o+ 4+ + A+ F o+ o+ 50
Lymphoma malignant histiocytic 1
Polyp stromal X X 3
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL

(Continued)

T WEEKS ON
STUDY

CARCASS
D

HEMATOPOIETIC SYSTEM
Bone marrow
Hermangiosarcoma
Femoral, hemangiosarcoma
Femoral, histiocytic sarcoma
Femoral, lymphoma malignant
histiocytic
Lymph node
Deep cervical, lymphoma malignant
histiocytic
Inguinal, lymphoma malignant
histiocytic
Lumbar, lymphoma malignant histiocytic
Lumbar, lymphoma malignant lymphocytic
Mediastinal, histiocytic sarcoma
Mediastinal, lymphoma malignant
histiocytic
Mediastinal, lymphoma malignant
lymphocytic
Maesenteric, iymphoma malignant
histiocytic
Masenteric, iymphoma malignant
lymphocytic
Pancreatic, lymphoma malignant
histiocytic
Renal, lymphoma malignant histiocytic
Renal, lymphoma malignant lymphocytic
Lymph node, mandibular
Lymphoma malignant histiocytic
Lymphoma malignant lymphoceytic
Sp.een
Hemangiosarcoma
Histiocytic sarcoma
Lymphoma malignant histiocytic
Lymphoma malignant iymphocytic
Thymus
Histiocytic sarcoma
Lymphoma malignant histiocytic
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Mammary gland
Adenocarcinoma
Skin
Suhcutaneous tissue, fibrosarcoma
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE; VEHICLE CONTROL
(Continued)

WEEKS ON
STUDY
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TABLE D2.

GAVAGE STUDY OF DIMETHOXANE: LOW DOSE

INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM

Esopha
Gallbladder
Lymphoma malignant lymphocytic
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Intestine small ileum
Intestine small jejunum
Lymphoma malignant lymphocytic
Lymphoma mahgnant mixed
Liver
Hemangioma
Hepatocellular carcinoma, multiple
Hepatocellular adenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Mesentery
Lymphoma malignant lymphocytic
Pancreas
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Salivery glands
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Stomach
Stomach, forestomach
Lymphoma mahgnant histiocytic
Lymfyhoma malignant lymphocytic
Papilloma squamous
Stomach, glandular
Adenoma
Lymphoma malignant lymphocytic
Tooth
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Blood vessel
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE

(Continued)
WEEKS ON 1T 1 1 1 1111 1111111 1111111111
STUDY 0 0 0 0 00 0 0 00 0 0O OO OOUOC O OOO 0 O0 OO
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 65 5 5 5 5 5
TOTAL,
CARCASS T 3 4 4 1T 1T 7T 17T 77T 1T T 7 ¢ T ¥ 1T 47T ¥ 14 7 7 1 |TISSUES
D o 0 0 1 1 1 1 2 2 2 2 2 8 3 3 3 8 4 4 5 5 5 5 6 6 (TUMORS
3 2 4 1 3 4 5 1 2 3 4 5 1 2 3 45 1 2 1 3 45 25
Esopha 14
Gallbladder 6
Lymphoma mahgnant lymphocytic 1
Intestine large 13
Intestine large, cecum 10
Intestine large, colon 12
Intestine large, rectum 11
Intestine small 14
Intestine small, duodenum 8
Intestine small, 1leum 10
Intestine small, jejunum 13
Lymphoma mahgnant lymphocytic 1
Lymphoma malignant mixed 1
Liver + + + 19
Hemangioma X 1
Hepatocellular carcinoma, multiple 2
Hepatocellular adenoma X X 3
Lymphoma malignant histiocytic 2
Lymphoma malignant lymphocytic 4
Mesentery 11
Lymphoma malignant lymphocytic 4
Pancreas 15
Lymphoma malignant histiocytic 1
Lymphoma mahgnant lymphocytic 3
Sahvary glands 13
Lymphoma mahgnant histiceytic 1
Lymphoma malignant lymphocytic 3
Stomach + + + + 4+ + + + + + + + + 4+ 4+ 4+ 4+ o+ +F o+ + o+ o+ o+ 48
Stomach, forestomach + + + + F o+ + o+ o+ o+ o+ + o+ 48
Lymphoma malignant histiocytic L
Lymf)homa malignant lymphocytic "
Papilloma squamous X 3
Stomach, glandular 12
Adenoma 1
Lymphoma malignant lymphocytic 1
Tooth 14
Blood vessel 11
Heart 14
Lymphoma malignant lymphocytic 3
ENDOCRINE SYSTEM
Adrenal gland 14
Adrenal gland, cortex 14
Lymphoma malignant histiocytic 1
Lymphoma mahgnant lymphocytic 2
Adrenal gland, medulla 14
Islets, pancreatic 13
Parathyroid gland 11
Pituitary gland + 19
Lymphoma maligrant lymphocytic 1
Pars distalis, adenoma X X 4
Thyroid gland 14
Lymphoma mahgnant lymphocytic 1
GENERAL BODY SYSTEM
None
GENITAL SYSTEM
Ovary + + + + + 21
Cystadenoma X 1
Lymphoma malignant histiocytic 1
Lymphoma malignant lymphocytic 3
Owviduct 13
Uterus + o+ + + + 4+ o+ o+ + o+ o+ o+ o+ + 4+ o+ o+ + + + + o+ 43
Lymphoma mahgnant histiocytic 1
Lymphoma malignant lymphocytic L
Polyp stromal X 1
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE

(Continued)

WEEKS ON
STUDY
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HEMATOPOIETIC SYSTEM
Bone marrow
Lymphoma mahgnant lymphocytic
Lymph node
Lymphoma mahgnant lymphoceytic
Axillary, lymphoma malignant
lymphocytic
Deep cervical, lymphoma malignant
histioeytic
Deep cervical, lymphoma malignant
lymphocytac
Lumbar, lymphoma malignant histiocytic
Lumbar, lymphoma malignant lymphocytic
Mediastinal, lymphoma mahgnant
histiocytic
Mediastinal, lymphoma mahignant
lymphoeytic
Mediastinal, osteosarcoma, metastatic,
skin
Mesenteric, lymphoma malignant
histiocytic
Maesenteric, lymphoma malignant
lymphocytic
Mesenteric, lymphoma malignant mixed
Pancreatic, lymphoma malignant
histiocytic
Pancreatic, lymphoma mahignant
lymphoeytic
Renaf lymphoma malignant histiocytic
Renal, lymphoma malignant lymphocytic
Lymph node, mandibular
Lymphoma mahignant histiocytic
Lymphoma malignant lymphocytic
Spleen
Hemangiosarcoma
Lymphoma mahgnant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Thymus
Lvmphoma malignant lvmphocytic

INTECQUMENTARY SYSTEM
Mammary gland
Skin
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S .beutaneous tissue, fibrosarcoma

Subcutaneous tissue, osteosarcoma,
metastatic, bone
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Skeletal muscle
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Lymphoma malignant lymphocytic
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TABLE D2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE

(Continued)
WEEKS ON Tt 1171 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 11 11
STUDY ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O
I 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
TOTAL
CARCASS T 4 4 3 1T 377 ¢ a4 3 ¢ 3¢ 4% © £ T & 4 47 4 TISSUEs
ID 00 0o ! 1 11 2 2 2 2 2 3 3 3 3 3 4 4 5 5 5 5 6 & TUMORS
3 2 4 1 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 1 38 4 5 2 5
Bone marrow 14
Lymphoma malignant lymphocytic L
Lymph node + + 16
Lymphoma malignant lymphocytic t
Axillary, lymphoma malignant
lymphocytic 1
Deep cervical, lymphoma malignant
histiocytic 1
Deep cervical, lymphoma mahgnant
lymphocytic 1
Lumbar, lymphoma malig histiocytic 2
Lumbar, lymphoma malig. lymphocytic 2
Mediastinal, lymphoma malignant
histiocytic L
Mediastinal, lymphoma malignant
lymphocytic 4
Mediastinal, osteosarcoma, metastatic,
skin L
Mesenteric, lymphoma mahignant
histiocytic 2
Mesenteric, lymphoma malignant
lymphocytic 4
Mesentenc, lymphoma mahgnant mixed L
Pancreatic, lymphoma malignant
histiocytic 1
Pancreatic, lymphoma malignant
lymphorytic 2
Renal, lymphoma malignant mistioeytic | 2
Renal, lymphoma mahg lymphocytic 1
Lvmph node, mandibular 13
Lymphoma malignant histiorytic 2
Lvmphoma malignant lymphocytic 4
Spleen + o+ o+ 4 + + + 93
Hemangosarcoma X 1
Lymphoma maiignant histiocytic X 3
Lymphoma malignant lymphocytic X 6
Lymphoma mahgnant mixed X X 2
Thymus 9
Lymphoma mahgnant lymphocytic 4
Mammary gland 10
kin 14
Lymphoma malignant histiocytic 1
Lymphoma malignant lymphocytic 2
Subcutaneous tissue, fibrosarcoma 3
Subcutaneous tissue, osteosarcoma,
metastatic, bone 1
MUSCULOSKELETAL SYSTEM
Bone 14
Osteosarcoma L
Skeletal muscle 13
Fibrosarcoma, metastatic, skin 1
Lymphoma malignant histiocytic L
Lymphoma malignant lymphocytic 2
NERVOUS SYSTEM
Brain 14
Lymphoma malignant lymphocytic 1
RESPIRATORY SYSTEM
Lung 14
Alveolar/bronchiolar adenoma 1
Lymphoma malignant histiocytic L
Lymphoma malignant lym%horyhc 4
Osteosarcoma, metastatic, bone 1
Nose 14
Trachea 14
Lymphoma malignant lymphocytic 1
SPECTAL SENSES SYSTEM
Hardenan gland 1
Lymphoma malignant lymphocytic 1
URINARY SYSTEM
Kidney 14
Lymphoma mahgnant histiocytic 1
Lymphoma mahgnant lymphocytic 4
Ureter 4
Unnary bladder 12
Lymphoma mahgnant histiocytic L
Lymphoma malignant lymphocytic 2
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE: HIGH DOSE
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STUDY
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Intestine large, rectum
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE
(Continued)

K
STUDY

CARCASS
D

TOTAL:

woo oy GO

oy O

— oy O

b o

[ - [ ~0

g Oy

v oo O+

— QO CA D

O Ot O RO
woroy o

= oy A O

oy D

- Ro  ND

R NO -

DOy N

-1y O

W RO

W -1 o =2

TISSUES
TUMORS

PR Y-
—~oo nor
oo ;o
woa wor
soo e
—o ner
mo-y vor

ATTMENTARY SYSTEM
Esopha;
Gallbladder
Lymphoma malignant histioeytic
Lymphoma malhgnant lymphocytic
Lymphoma malignant mixed
Intestine large
Intestine large, cecum
Leiomyoma
Lymphoma malignant lymphocytic
Intestine large, colon
Intestine large, rectum
Intestine small
Intestine small, duodenum
Polyp adenomatous
Intestine small, 1leam
Intestine small, jejunum
Liver
Chonocarcinoma, metastatic, ovary
Hepatocellular carcinoma
Hepatocellular adenoma
Ito cell tumor, NOS
Lymphoma mahgnant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed
Mesentery
Lymphoma mahgnant histiocytic
Lymphoma mahgnant lymphocytic
Lymphoma mahgnant
Lymphoma malignant mixed
Pancreas
Lymphoma mahgnant histiocytic
Lymphoma mahgnant lymphoeytic
Lymphoma mahgnant mixed
Sahvari glands
Lymphoma mahgnant histiocytic
Lymphoma mahgnant lymphocytic
Lymphoma malignant mized
Stomach
Stomach, forestomach
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Papilloma squamous
Stomach, glandular
Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Tooth

CARDIOVASCULAR SYSTEM

Blood vassel
Heart
Lymphoma malignant lymphocytic

Adrenal gland

Adrenal gland, cortex
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Capsule, adenoma

Adrenal gland, medulla
Lymphoma malignant lymphocytic
Pieochmmocytoma benign

Islets, pancreatic

Parathyroid gland

Pitwitary gland
Pars distalis, adenoma

Thyroid gland
Lymphoma malignant lymphocytic

Tissue, NOS

GENTTAL SYSTEM

Ovary
Cystadenoma
Lymphoma mahgnant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Mixed tumor benign
Yolk sac careinoma

Owiduct

Uterus
Histiocytic sarcoma
Lymphoma malhignant histiocytic
Lymphoma malignant lymphocytic

++ ++

+H+ o+

+

++ ++

+H+ A E++

++

++ ++

+++ tt+t

++ ++

+++ ++++

++ ++

+H+ e+t

tHt+ 4+ ++

+++

++

++

4 HH e+

+ 4

+ M o+ + R

++

B+++

++ +

++
++

+++t ++
+++ ++++ ++

+4+

++ ++

FH+ ottt

++

++

MM+ ++ R+

++ ++

++ R ++2+

++ ++

+E+ B+++

==

++ ++

+++ t+t+

++ M+

++ ++

+++ A+ +

++

++ ++

4+ A+

++ ++

+H4+ HH++

++
++
++
++
++
++
++
&

++
++
++
++ %
++
++
++
5

+++ 4+
+++ 4+
+++ T+t
+++ 4
+++ A+t
+++ t+++
+4++ e+t
&

+

+

+

+

+ +

+ +

+ +
CO-A&M%»—-HAHS&HAODF-#H’—

+
+
+
+
+
+
+
s

+
+
+
S

+

+

+

+

+

+

+
OH&&HHNM@N&DH

+
+
+
o

++

++

++
++

45
50
4

+

+ +++

+

+ +++4

+ ++

+ ++4

+ ++

+ +t++

+

+ +++

+ ++

+ M+ 4

+

+ M+ 4

+

+ o+t

+
+

+ +++
+ +++

+

+ +++

+

+ o+ t++

+ ++

+ 4+

+

+ o+t +

+

+ ++4

+

+ +++

+

+ 4

4+

+ +++ +
+ +++ +
+ t++ +
2 +E+ +
+ +++ +
+ o+t +
+ ++ER o+
&

++

++

++

“+

med+ +

+
+
+
+
+
+
+
o

+

+

+

+

+

+

+
.-.-.-.gf:.-‘.—mco.-AHo

163

Dimethoxane, NTP TR 354



TABLE D2, INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)

STUDY
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HEMATOPOIETIC SYSTEM
Bone marrow
Femoral, lymphoma malignant
lymphocytac
Femoral, lymphoma malignant mixed
Lymph node
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Lumbar, lymphoma malignant
Medhastinal, alveolar/bronchiolar
carcinoma, metastatic, lung
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)

WEERS ON
STUDY

CARCASS
D

Bone marrow

Femoral, lymphoma malignant
lymphocytic

Femoral, lymphoma malignant mixed

Lymph node

Lumbar, lymphoma malig. histiocytic

Lumbar, lymphoma malig. lymphocytic

Lumbar, lymphoma malignant

Mediastinal, alveolar/bronchiolar
carcinoma, metastatic, lung

Mediastinal, lymphoma malignant
histiocytic

Mediastinal, lymphoma malignant
lymphocytic

Mediastinal, lymphoma malig. mixed

Mediastinal, mesenteric, fibrosarcoma,
metastatic, skin

Mesenteric, lymphoma malignant
histiocytic

Mesenteric, lymphoma malignant
lymphocytic

Mesenteric, lymphoma malignant

Mesenteric, lymphoma malignant mixed

Pancreatic, lymphoma maiignant
‘ymphocytic
Pancreatic, lymphoma malignant mixed
Renal, lymphoma malignant histiocytic
Renal, lymphoma malig. lymphocytic
Rernal, lymphoma malignant
Renal, lymphoma malignant mixed
Lymph node, mandibular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed
Spleen
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
L.ymphoma malignant
Lymphoma malignant mixed
Thymus
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE

(Continued)
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TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY
OF DIMETHOXANE

Vehicle Control 250 mg/kg 500 mg/kg

Liver: Hepatocellular Adenoma

O}verall Rates(a) 7/50 (14%) (b)3/19 (16%) 4/50 (8%)

4djusted Rates (c) 19.4% 11.2%

Terminal Rates (d) 7/36 (19%) 3/34 (9%

Day of First Observation 731 680

Life Table Test (e) P=0.292N

Logistic Regression Test (e) P=0.282N

Fisher Exact Test (e) P=0.262N
Liver: Hepatocellular Adenoma or Carcinoma

Overall Rates (a) 8/50 (16%) (b)5/19 (26%) 4/50 (8%)

Adjusted Rates (¢) 21.1% 11.2%

I'erminal Rates (d) 7/36 (19%) 3/34 (9%)

Day of First Observation 462 680

Life Table Test (e) P=0.205N

Logistic Regression Test (e) P=0.186N

Fisher Exact Test (e) P=0.178N
Lung: Alveolar/Bronchiolar Adenoma

(Overall Rates (a) 3/50(6%) (h) 1/14 (7%) 4/50 (8%)

Adjusted Rates (¢) 8.3% 11.8%

Terminal Rates (d) 3/36 (8%) 4/34 (12%)

Day of First Observation 731 731

Life Table Test (e) P=0.468

Logistic Regression Test (e) P=0.468

fisher Exact Test (e) P=0.500
Lung: Alveolar/Bronchiolar Adenoma or Carcinoma

Overall Rates (a) 4/50 (8% (b) 1/14(7%) 5/50 (10%)

Adjusted Rates (¢) 11.1% 13.8%

Terminal Rates (d) 4/36 (11%) 4/34 (12%)

Day of First Observation 731 634

Life Table Test (e) P=0477

Logistic Regression Test (e) P=0.483

Fisher Exact Test (e) . P=0.500
Mammary Gland: Adenoma or Adenocarcinoma

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

Adjusted Rates (¢) 2.8% 0.0% 8.1%

Terminal Rates (d) 1/36 (3%) 0/35 (0%) 2/34 (6%)

Day of First Observation 731 653

Life Table Tests (e) P=0.172 P=0.506N P=0.298

logistic Regression Tests (e) P=0.171 P=0.506N P=0.297

(Zochran-Armitage Trend Test (e) P=0.177

fisher Exact Test (e) P=0.505N P=0.309
Pituitary Gland/Pars Distalis: Adenoma

(Overall Rates (a) 6/47 (13%) (b)4/19(21%) 6/45(13%)

Adjusted Rates (¢) 16.8% 17.0%

Terminal Rates(d) 5/34 (15%) 5/34 (15%)

Day of First Observation 629 688

Life Table Test (e) P=0.619N

Logistic Regression Test (e} P=0.612N

Fisher Exact Test (e) P=0.589

Dimethoxane, NTP TR 354 168



TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY

OF DIMETHOXANE (Continued)

Vehicle Control 250 mg’kg 500 mg/kg

Subcutaneous Tissue: Fibrosarcoma

Overall Rates (a) 1/50 (2%) 3/49 (6% 2/50 (4%

Adjusted Rates (¢) 2.2% 7.2% 5.5%

Terminal Rates (d) 0/36 (0% 1/35 (3% 1/34 (3%)

Day of First Observation 596 601 680

Life Table Tests (e) P=0.398 P=0.322 P=0.488

Logistic Regression Tests (e) P=0.423 P=0.338 P=0.512

Cochran-Armitage Trend Test (e) P=0.400

Fisher Exact Test (e) P=0.301 P=0.500
Forestomach: Squamous Papilloma

Overall Rates (a) 3/49 (6%) 3/48 (6%) 1/48 (2%)

Adjusted Rates (¢) 8.0% 8.6% 3.0%

Terminal Rates (d) 2/36 (6%) 3/35(9%) 1/33 (3%)

Day of First Observation 697 731 731

Life Table Tests (e) P=0.270N P=0.647 P=0.340N

Logistic Regression Tests (e) P=0.252N P=0.660N P=0.316N

Cochran-Armitage Trend Test (e) P=0.246N

Fisher Exact Test (e) P=0.651 P=0.316N
Uterus: Stromal Polyp

Overall Rates (a) 3/50(6%) 1/43(2%) 0/50 (0%)

Adjusted Rates (c) 7.9% 3.4% 0.0%

Terminal Rates (d) 2/36 (6%) 1/29 (3%) 0/34 (0%)

Day of First Observation 633 731

Life Table Tests (e) P=0.068N P=0.361N P=0.124N

Logistic Regression Tests (e) P=0.067TN P=0.362N P=0.123N

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

Fisher Exact Test (e) P=0.368N P=0.12IN
Circulatory System: Hemangiosarcoma

Overall Rates (a) 3/50 (6%) (b,f,g) 1/49(2%) 0/50 (0%)

Adjusted Rates (¢) 7.7% 0.0%

Terminal Rates (d) 2/36 (6%) 0/34 (0%)

Day of First Observation 596

Life Table Test (e) P=0.131N

Logistic Regression Test (e) P=0.119N

Fisher Exact Test (e) P=0.12IN
Hematopoietic System: Lymphoma, All Malignant

Overall Rates (a) 14/50 (28%) (b,D 12/49 (24%) 18/50 (36%)

Adjusted Rates (¢) 32.5% 42.1%

Terminal Rates (d) 8/36 (22%) 10/34 (29%)

Day of First Observation 574 474

Life Table Test (e) P=0.252

Logistic Regression Test (e) P=0.262

Fisher Exact Test (e) P=0.260

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

(b) Incomplete sampling of tissues

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

(¢) Observed tumor incidence at terminal kill

(d) Beneath the vehicle control incidence are the P values associated with the trend test. Beneath the dosed group incidence are
the P values corresponding to pairwise comparisons between that dosed group and the vehicle controls. The life table analysis
regards tumors in animals dying prior to terminal kill as being (directly or indirectly) the cause of death. The logistic
regression 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).
(f) Nineteen livers and 23 spleens were examined microscopically.

(g) A hemangioma was also observed.
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE

Vehicle Control Low Dose High Dose
Animals initially in study 60 60 60
Animals removed 60 60 60
Animals examined histopathologically 50 49 50
ALIMENTARY SYSTEM
Gallbladder (44) (6) (45)
Cyst 1 (2%)

Intestine large, colon (48) 12) (48)
Parasite metazoan 2 (4%

Intestine small, duodenum (46) (8) (45)
Amyloid deposition 1 (13%)

Intestine small, jejunum (48) (13 (45)
Hyperplasia, lymphoid 1 (2%)

Liver (50) a9 (50)
Angiectasis 1 (2%)
Basophilic focus 1 (2%)
Hematopoietic cell proliferation 11 (22%) 1 (5%) 11 (22%)
Hyperplasia, lymphoid 1 (2%)
Infarct 1 (2%)

Inflammation, chronic 3 (6%)
Inflammation, necrotizing 2 (4%)
Leukocytosis 2 (4%) 2 (4%)
Necrosis, coagulative 2 (4%) 1 (6%) 2 (4%)
Pigmentation, hemosiderin 3 (6%)

Mesentery (41 (11) (49)
Inflammation, chronic active 4 (10%) 2 (18%) 2 (4%)
Necrosis, coagulative 1 (2%

Pancreas 49 (15) (49)

Cyst 1 (7%)

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

Necrosis, coagulative 1 (2%)

Acinus, atrophy 3 (6%) 1 (7%) 1 (2%)

Salivary glands (48) (13) (49)
Infiltration cellular, lymphocytic 1 (2%)

Stomach, forestomach (49) (48) (48)
Acanthosis 5 (10%) 23 (48%)
Hyperkeratosis 4 (8%) 27 (56%)
Hyperplasia, focal 3 (6%) 14 (29%) 22 (46%)
Hyperplasia, lymphoid ) 1 (2%) 1 (2%)
Inflammation, chronic active 4 (8%) 6 (13%)
Ulcer 1 (2%)

Stomach, glandular (49) (12) (48)

Cyst 1 2%) 4 (9%)
Inflammation, chronic active 1 (2%)
Epithelium, hyperplasia 1 (2%)

Tooth (50) (14) (50)
Dysplasia 3 (6%)
Inflammation, chronic active 1 (2%)

CARDIOVASCULAR SYSTEM

Heart (50) (14) (50)
Cardiomyopathy, chronic 1 (2%

Fibrosis 1 (2%)
Inflammation, chronic active 1 (2%)
Necrosis, fibrinoid 1 (2%)
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control Low Dose High Dose
ENDOCRINE SYSTEM

Adrenal gland (50) (14) 50
Accessory adrenal cortical nodule 1 (2%)

Adrenal gland, cortex 50 (14) (50
Cyst 2 (4%)
Degeneration, fatty 1 (2%) 1 (2%)
Hematopoietic cell proliferation 1 (2%)
Hypertrophy 2 (4%)
Necrosis, coagulative 1 (7%)

Adrenal gland, medulla (49) (14) (50)
Hematopoietic cell proliferation 1 (2%)
Hyperplasia 3 (6%) 1 (2%)

Islets, pancreatic (49 (13) (49)
Hyperplasia 1 (2%)

Pituitary gland (47) 1% (45)
Parsdistalis, cyst 2 (4%)

Pars distalis, hyperplasia 14 (30%) 3 (16%) 18 (40%)

Thyroid gland (50 (14) (47
Follicle, cyst 1 (7%) 1 (2%)
Follicular cell, hyperplasia 9 (18%) 2 (4%

GENERAL BODY SYSTEM

None

GENITAL SYSTEM

Ovary (49) (21 (500
Atrophy 6 (12%) 2 (10%) 3 (6%)
Cyst 18 (37%) 9 (43%) 21 (42%)
Inflammation, chronic active 5 (10%) 1 (2%)
Mineralization 3 (6%) 1 2%

Uterus (50) (43) (50)
Angiectasis 1 (2%)

Bacterium 1 (2%)

Hemorrhage 1 (2%)

Inflammation, suppurative 6 (12%) 4 (9%) 5 (10%)

Thrombus 1 (2%)

Endometrium, hyperplasia, cystic, glandular 40 (80%) 40 (93%) 45 (90%)
HEMATOPOIETIC SYSTEM

Bone marrow (50) (14) (50)
Femoral, hyperplasia 4 (8%) 3 (6%)
Femoral, myelofibrosis 2 (4%) 2 (4%)

Lymph node (50) (16) (50)
Mediastinal, hyperplasia, lymphoid 1 (2%)
Mediastinal, inflammation, suppurative 1 (2%)

Mediastinal, pigmentation, hemosiderin 1 (2%)
Mesenteric, angiectasis 1 (2%) 2 (13%)

Mesenteric, cyst 1 (2%

Mesenteric, hematopoietic cell proliferation 1 (2%) 2 (13%)

Lymph node, mandibular (48) (13) (49)
Pigmentation, hemosiderin 6 (13%) 4 (8%)

Spleen (50) (23) (50
Hematopoietic cell proliferation 26 (52%) 6 (26%) 23 (46%)
Hyperplasia, lymphoid 1 (2%) 3 (6%)
Necrosis, coagulative 1 (2%)

Thymus (31) (9 (3D
Necrosis 1 3%
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TABLE D4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE IN THE

TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued)

Vehicle Control

Low Dose

High Dose

INTEGUMENTARY SYSTEM
Mammary gland
Hyperplasia, cystic
Skin
Fibrosis

(44)

(50)

(39%)

(10)

(14)

(40)
28
(49

(70%)

(2%)

MUSCULOSKELETAL SYSTEM
Bone
Joint, tarsal, metaplasia, osseous
Skeletal muscle
Fibrosis

(50)

(50)

(4%)

(14)
13

(50)

(50)

(2%)

NERVOUS SYSTEM
Brain
Compression
Hydrocephalus
[nfiltration cellular, lymphocytic
Inflammation, suppurative

(50)
1

(2%)

(2%)
(2%)

(14

(50)

(2%)
(2%)

RESPIRATORY SYSTEM

Lung
Edema
Hyperplasia, lymphoid
Infiltration cellular, lymphocytic
[nflammation, chronic active
Leukocytosis
Alveolar epithelium, hyperplasia

Nose
Nasolacrimal duct, inflammation, suppurative

(50)

(50)

(2%
(2%

(14)

(14)

(T%)

(71%)

(4%)
(4%)
(4%)
(6%)
(2%)

2 (4%)

SPECIAL SENSES SYSTEM
Eye
Lens, cataract
Retina, atrophy
Harderian gland
Hyperplasia

(1

(48)

(6%)

an

3

(50)

(33%)
(33%)

(2%)

URINARY SYSTEM

Kidney
Cyst
Glomerulosclerosis
Hyperplasia, lymphoid
Infarct, chronic
Inflammation, chronic active
Metaplasia, osseous
Mineralization
Nephropathy, chronic

Urinary bladder
Hyperplasia, lymphoid
Inflammation, chronic active

(50)

—

Lo

(2%)
(2%)

(4%)
(4%}
(2%)
(2%)
(8%)

(14

(12)

(7%}

(50)

(49)

(2%)
(2%)

(12%)

(2%)
(2%)
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APPENDIX E. SENTINEL ANIMAL PROGRAM

Methods

Rodents used in the Carcinogenesis Program of the National Toxicology Program are produced in op-
timally clean facilities to eliminate potential pathogens that may affect study results. The Sentinel
Animal Program is part of the periodic monitoring of animal health that occurs during the toxicologic
evaluation of chemical compounds. Under this program, the disease state of the rodents is monitored
via viral serology on sera from extra (sentinel) animals in the study rooms. These animals are un-
treated, and these animals and the study animals are both subject to identical environmental 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 were selected at the time of randomization and
allocation of the animals to the various study groups. Five animals of each designated sentinel group
were killed at 6, 12, and 18 months on study. Data from animals surviving 24 months were collected
from 5/50 randomly selected vehicle control animals of each sex and species. The blood from each ani-
mal was collected and clotted, and the serum was separated. The serum was cooled on ice and shipped
to Microbiological Associates’ Comprehensive Animal Diagnostic Service for determination of the
viral antibody titers. The following tests were performed:

Hemagglutination Complement
Inhibition Fixation ELISA
Mice  PVM (pneumonia virus of mice) M. Ad. (mouse adenovirus) MHYV (mouse hepatitis
Reo 3 (reovirus type 3) LCM (lymphocytic chorio-  virus)
GDVII (Theiler’s encephalo- meningitis virus) GDVII (24 mo)

myelitis virus) (6,12,18 mo)
Poly (polyoma virus)
MVM (minute virus of mice)
Ectro (infectious ectromelia)

Sendai

Rats PVM RCV (rat coronavirus) RCV/SDA (sialodacryo-
KRV (Kilham rat virus) (6 mo) adenitis virus) (12,18,
H-1(Toolan’s H-1 virus) 24 mo)
Sendai

Results

Results are presented in Table E1.
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TABLE E1. MURINE VIRUS ANTIBODY DETERMINATIONS FOR MICE IN THE TWO-YEAR GAVAGE
STUDIES OF DIMETHOXANE (a)

Number of Positive Serologic
Interval (months) Animals Reaction for
RATS
6 - None positive
12 - None positive
18 - None positive
24 - None positive
MICE
6 - None positive
12 6/10 MHV
18 6/7 MHV
24 9/10 MHV

1/10 GDVII

1a) 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 Microbiological Associates (Bethesda, MD) for determination of
antibody titers.
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TABLE F1. INGREDIENTS OF NIH 07 RAT AND MOUSE RATION (a)

Ingredients (b) Percent by Weight
Ground #2 yellow shelled corn 24.50
Ground hard winter wheat 23.00
Soybean meal (49% protein) 12.00
Fish meal (60% protein) 10.00
Wheat middlings 10.00
Dried skim milk 5.00
Alfalfa meal (dehydrated, 17% protein) 4.00
Corn gluten meal (60% protein) 3.00
Soy oil 2.50
Dried brewer’s yeast 2.00
Dry molasses 1.50
Dicalcium phosphate 1.25
Ground limestone 0.50
Salt 0.50
Premixes (vitamin and mineral) 0.25

(a) NCI, 1976; NIH, 1978
(b) Ingredients ground to pass through a U.S. Standard Screen No. 16 before being mixed

TABLE F2. VITAMINS AND MINERALS IN NIH 07 RAT AND MOUSE RATION (a)

Amount Source
Vitamins
A 5,500,000 IU Stabilized vitamin A palmitate or acetate
Dy 4,600,000 IU D-activated animal sterol
K, 28¢g Menadione
d-a-Tocopheryl acetate 20,000 1U
Choline 560.0g Choline chloride
Folic acid 22¢g
Niacin 300g
d-Pantothenic acid 18.0g d-Calcium pantothenate
Riboflavin 34g¢g
Thiamine 10.0g Thiamine mononitrate
Bio 4,000 pg
Pyridoxine 1.7g Pyridoxine hydrochioride
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 0dg Cobalt carbonate

(a) Per ton (2,000 1b) of finished product
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TABLE F3. NUTRIENT COMPOSITION OF NIH 07 RAT AND MOUSE RATION

Mean * Standard

Nutrients Deviation Range Number of Samples
Crude protein (percent by weight) 23.13 £ 1.08 21.3-26.3 25
Crude fat (percent by weight) 513 £ 0.59 3.3-6.3 25
Crude fiber (percent by weight) 347 * 0.53 2.8-5.6 25
Ash (percent by weight) 6.63 * 0.38 5.7-7.3 25

Amino Acids (percent of total diet)

Arginine 1.32 * 0.072 1.310-1.390 5
Cystine 0.319 t 0.088 0.218-0.400 5
Glycine 1.146 * 0.063 1.060-1.210 5
Histidine 0.571 * 0.026 0.531-0.603 5
Isoleucine 0914 * 0.030 0.881-0.944 5
Leucine 1.946 t 0.056 1.850-1.990 5
Lysine 1.280 £ 0.067 1.200-1.370 5
Methionine 0.436 * 0.165 0.306-0.699 5
Phenylalanine 0.938 + 0.158 0.665-1.05 5
Threonine 0.855 * 0.035 0.824-0.898 5
Tryptophan 0.277 £ 0.221 0.156-0.671 5
Tyrosine 0.618 * 0.086 0.564-0.769 5
Valine 1.108 £ 0.043 1.050-1.170 5
Essential Fatty Acids (percent of total diet)
Linoleic 2290 + 0.313 1.83-2.52 5
Linolenic 0.258 * 0.040 0.210-0.308 5
Vitamins
Vitamin A (IU/kg) 12,584 * 4,612 4,100-24,000 25
Vitamin D (IU/kg) 4,450 t 1,382 3,000-6,300 4
a-Tocopherol (ppm) 43.58 + 6.92 31.1-48.0 5
Thiamine (ppm) 176 + 3.8 12.0-27.0 25
Riboflavin (ppm) 76 * 0.85 7.58-8.2 5
Niacin (ppm) 978 £ 31.68 65.0-150.0 5
Pantothenic acid (ppm) 30.06 £ 4.31 23.0-34.0 5
Pyridoxine (ppm) 768 t 131 5.60-8.8 5
Folic acid (ppm) 262 * 0.89 1.80-3.7 5
Biotin (ppm) 0.254 + 0.053 0.19-0.32 5
Vitamin By, (ppb) 2421 + 12.66 10.6-38.0 5
Choline (ppm) 3,122 t 416.8 2,400-3,430 5
Minerals
Calcium (percent) 1.30 = 0.13 1.11-1.63 25
Phosphorus (percent) 097 * 0.06 0.87-1.10 25
Potassium (percent) 0.900 £ 0.098 0.772-0.971 3
Chloride (percent) 0.513 £ 0.114 0.380-0.635 5
Sodium (percent) 0.323 + 0.043 0.258-0.371 5
Magnesium (percent) 0.167 + 0.012 0.151-0.181 5
Sulfur (percent) 0.304 + 0.064 0.268-0.420 5
Iron (ppm) 4103 £ 94.04 262.0-523.0 5
Manganese (ppm) 90.29 + 17.15 81.7-99.4 5
Zinc (ppm) 52,78 + 4.94 46.1-58.2 5
Copper (ppm) 1072 = 276 8.09-15.39 5
lodine (ppm) 295 £ 1.05 1.52-3.82 4
Chromium (ppm) 1.85 + 0.25 1.44-2.09 5
Cobalt (ppm) 0681 % 0.14 0.490-0.780 4
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TABLE F4. CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION

Mean % Standard

Contaminants Deviation Range Number of Samples
Arsenic (ppm) 0.53 £ 0.15 0.17-0.77 25
Cadmium (ppm)(a) <0.10 25
Lead (ppm) 0.74 * 0.62 0.33-3.37 25
Mercury (ppm)(a) <0.05 25
Selenium (ppm) 0.32 * 0.07 0.13-0.42 25
Aflatoxins (ppb)(a) <5.0 25
Nitrate nitrogen (ppm)(b) 9.20 * 4.64 0.10-22.0 25
Nitrite nitrogen (ppm) (b) 1.37 * 1.69 0.10-7.20 25
BHA (ppm) (¢) 408 * 4.76 2.0-17.0 25
BHT (ppm)(c) 280 + 257 1.0-12.0 25
Aerobic plate count (CFU/g) (d) 46,112 + 34,525 6,600-130,000 25
Coliform (MPN/g) (e} 492 £ 125 3.0-460 25
E. coli (MPN/g) (a) <3.0 25
Total nitrosamines (ppb) () 567 t 5.81 1.8-30.9 25
N-Nitrosedimethylamine (ppb) (f) 461 * 5.81 0.8-30.0 25
N-Nitrosopyrrolidine (ppb) (f) 1.06 + 0.26 0.81-1.70 25
Pesticides (ppm)

a-BHC (a,g) <0.01 25

B-BHC (a) <0.02 25

y-BHC-Lindane (a) <0.01 25

8-BHC (a) <0.01 25

Heptachlor (a) <0.01 25

Aldrin(a) <0.01 25

Heptachlor epoxide (a) <0.01 25

DDE (a) <0.01 25

DDD(a) <0.01 25

DDT (a) <0.01 25

HCB(a) <0.01 25

Mirex (a) <0.01 25

Methoxychlor (a) <0.05 25

Dieldrin(a) <0.01 25

Endrin(a) <0.01 25

Telodrin (a) <0.01 25

Chlordane (a) <0.05 25

Toxaphene (a) <0.1 25

Estimated PCBs (a) <0.2 25

Ronnel (a) <0.01 25

Ethion(a) <0.02 25

Trithion (a) <0.05 25

Diazinon (a) <0.1 25

Methyl parathion (a) <0.02 25

Ethyl parathion (a) <0.02 25

Malathion (h) 0.12 £ 0.09 <0.05-0.45 25

Endosuifan I (a) <0.01 25

Endosulfan Il (a) <0.01 25

Endosulfan sulfate (a) <0.03 25

(a) All values were less than the detection limit, given in the table as the mean.
(b) Source of contamination: alfalfa, grains, and fish meal
(¢c) Source of contamination: soy oil and fish meal

(d) CFU = colony-forming unit
(e) MPN = most probable number

(fy All values were corrected for percent recovery.
(g) BHC = hexachlorocyclohexane or benzene hexachloride
(h) Fifteen lots contained more than 0.05 ppm.
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APPENDIX G. DERMAL STUDIES

L

Materials and Methods for the Dermal Studies of Dimethoxane
The dermal studies were conducted with lot no. 6270-79, the same lot used for the gavage studies.

A. Preparation and Characterization of Dose Mixtures

For the single-administration studies, a weighed quantity of dimethoxane was dissolved in an
appropriate quantity of acetone to prepare a stock solution (Table G1). Serial dilutions were
made with acetone. Undiluted dimethoxane was used for the 7-week studies. No analysis of
the dose mixtures was performed.

Single-Administration Studies

Male and female F344/N rats and B6C3F| mice were obtained from Charles River Breeding
Laboratories and observed for 16 days before the studies began. Groups of five female and five
male rats were administered a 0.3 ml (3 X 0.1 ml) dermal application of 0, 175, 350, 700,
1,400, or 2,800 mg/kg dimethoxane in acetone to the clipped dorsal interscapular region.
Groups of five female and five male mice were administered a single 0.1 ml application of 0,
58, 115, 230, 460, or 920 mg/kg dimethoxane in acetone to the clipped dorsal interscapular
region.

Immediately after dosing, all animals that received 2,800 mg/kg dimethoxane by dermal ap-
plication, all vehicle controls, and all mice that received dermal applications of dimethoxane
in acetone were placed in individual metabolism cages for urine collection at 24 and 48 hours.
Animals were returned to their cages at the end of 48 hours. Animals were observed two
times per day for 14 days. Details of animal maintenance for the dermal studies are presented
in Table G2.

Supplemental Studies

Twenty-eight male rats were administered a 0.3 ml (3 X 0.1 ml) dermal application of 2,800
mg/kg dimethoxane in acetone to the (1 em X 2 ¢m) clipped dorsal interscapular region.
Twenty-eight male mice received a single 0.1 ml application of 954 mg/kg dimethoxane in
acetone to the (1 cm X 2 cm) clipped dorsal interscapular region. Rats and mice were fasted
overnight before they were dosed. Four animals were killed 15 or 30 minutes or 1, 2, 4, 12, or
24 hours after dosing. Blood was collected from the vena cava of rats and the brachial plexus
of mice.

TABLE G1. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE DERMAL STUDIES OF

DIMETHOXANE

Single-Administration Studies Seven-Week Studies

Preparation
Weighed quantity of dimethoxane dissolved in appropriate quantity Used neat

of acetone for stock solution. Serial dilutions made with acetone

Maximum Storage Time

2 wk Not applicable
Storage Conditions
Room temperature in foil-wrapped glass bottles Placed in foil-wrapped bottles 1 X d
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TABLE G2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES OF
DIMETHOXANE

Single-Administration Studies Seven-Week Studies

EXPERIMENTAL DESIGN

Size of Study Groups
5 males and 5 females of each species; groups of 28 5 males and § females of each species
male rats and mice used for supplemental studies

Doses

Rats--0, 175, 350, 700, 1,400, or 2,800 mg/kg dimethoxane in Rats--0.3 ml (3,000 mg/kg) undiluted dimethoxane by dermal
acetone by dermal application; mice--0, 58, 115, 230, 460, or application; mice--0.1 ml (5,100 mg/kg); controls were

920 mg/kg; dose vol--rats: 0.3(3 X 0.1)ml; mice: 0.1 ml; untreated

supplemental studies--rats: 2,800 mg/kg; mice: 954 mg/kg

Date of First Dose

3/10/81 Rats--5/18/81; mice--5/19/81

Date of Last Dose

N/A 7/5/81

Duration of Dosing

Single dose 7 d/wk; rats--49 d, mice--48 d

Type and Frequency of Observation

Observed 2 X d Observed 2 X d; weighedond 1,9, 17,24, and 45 and at
termination

Necropsy, Histologic Examinations, and Supplemental Analyses

Necropsy performed on all animals alive at the end of the Necropsy and histologic examinations performed on all
studies; histologic examinations not performed. Vehicle animals; skin from application site of dosed animals
control and high dose animals placed in individual and from the lumbar region of the controls examined
metabolism cages immediately after dosing and urine histologically. Brain, heart, liver, lungs, right kidney,
collected over 24-h intervals for 2 d after dosing; mouse right testis, and thymus weights recorded at necropsy

urine was subsequently pooled before analysis. Four
animals from supplemental study groups of each species
killed with carbon dioxide 15 0r 30 minor1,2,4,12,0r24 h
after dosing; blood collected from the brachial plexus.
Urine and blood were analyzed for dimethoxane

ANIMALS AND ANIMAL MAINTENANCE

Strain and Species
F344/N rats; B6C3F, mice F344/N rats; B6C3F| mice

Animal Source
Charles River Breeding Laboratories (Portage, M) Harlan Industries (Indianapolis, IN)

Study Laboratory
Battelle Columbus Laboratories Battelle Columbus Laboratories

Method of Animal Identification
Toe clip Toe clip

Time Held Before Study
16d Rats--12 d; mice--13d

Age When Placed on Study
Rats--7 wk; mice--8 wk Rats--6 wk; mice--8 wk

Age When Killed
Rats--9 wk; mice--10 wk Rats--13 wk; mice--15 wk
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TABLE G2. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS IN THE DERMAL STUDIES OF
DIMETHOXANE (Continued)

Single-Administration Studies

Seven-Week Studies

ANIMALS AND ANIMAL MAINTENANCE (Continued)

Necropsy Dates
3/24/81-3/25/81

Method of Animal Distribution

Animals distributed to weight classes and assigned to cages
by one table of random numbers and to groups by another
table of random numbers

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

Bedding
Absorb-Dri(Absorb-Dri, Inc., Garfield, NJ)

Water
Automatic watering system (Edstrom [ndustries,
Waterford, WI); available ad libitum

Cages
Polycarbonate (Lab Products, Inc., Garfield, NJ)

Cage Filters
Spun-bonded polyester, Du Pont 2024® (Snow Filtration,
Cincinnati, OH)

Animals per Cage
1; supplemental studies--4

Other Chemicals on Study in the Same Room
None

Animal Room Environment
Temp--21°-25° C; hum--40%-60%; fluorescent light 12 h/d;
15 room air changes/h

7/6/81

Same as single-administration studies

Same as single-administration studies

Absorb-Dri hardwood chips (Absorb-Dri, Inc., Garfield, NJ)

Same as single-administration studies

Same as single-administration studies

Same as single-administration studies

Dosed animals--1; controls--5

None

Temp--22°-24° C; hum--40%-60%; fluorescent light 12 h/d;
15 room air changes/h

D. Analytical Methods for Supplemental Studies

Blood and urine from the studies were analyzed for dimethoxane by gas chromatographic
analysis. Lysed blood or urine was forced through a Cig Sep-Pak column. The dimethoxane
was extracted with an isopropanol:chloroform (1:3) solvent. Gas chromatographic analysis
was performed with flame ionization detection and a 20% SP2100/0.1% Carbowax 1500
column.

E. Seven-Week Studies

Seven-week dermal studies were conducted to determine the absorption and toxicity of un-
diluted dimethoxane. Male and female F344/N rats and male and female B6C3F; mice were
obtained from Harlan Industries and were held for 12 days (rats) or 13 days (mice) before the
studies began. The rats were 6 weeks old when placed on study, and the mice were 8 weeks
old.
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Five rats of each sex were given dermal applications of 0.3 ml (3 X 0.1 ml) undiluted dimeth-
oxane to the (1 cm X 2 em) clipped interscapular region for 49 consecutive days. Five mice of
each sex were given dermal applications of 0.1 ml undiluted dimethoxane to the clipped inter-
scapular region for 48 consecutive days. The mean dose per day was 3,000 mg/kg for rats and
5,100 mg/kg for mice.

Dosed animals were housed one per cage, and controls were housed five per cage. Water and
feed were available ad libitum. The rats and mice were observed two times per day and were
weighed on days 1, 9, 17, 24, and 45 and at the end of the studies. Details of animal main-
tenance are presented in Table G2. At the end of the studies, animals were killed and a nec-
ropsy was performed. Skin sections were collected from the interscapular application site of
dosed animals and from the lumbar region of controls. The weights for liver, thymus, brain,
heart, right kidney, lungs, and right testis were recorded at necropsy.

II. Results of the Dermal Studies of Dimethoxane
A. Rats

1. Single-Administration Studies: All rats lived to the end of the studies (doses up to 2,800
mg/kg dimethoxane in acetone). No detectable amount of dimethoxane was found in the
urine of rats 24 or 48 hours after they received 2,800 mg/kg dimethoxane in acetone by
dermal application. In the supplemental study, no detectable amount of dimethoxane was
found in the blood of male rats 15 or 30 minutes or 1, 2, 4, 12, or 24 hours after they re-
ceived 2,800 mg/kg dimethoxane in acetone by dermal application. Dimethoxane was not
detected in blood or urine. This finding does not mean that the compound was not ab-
sorbed through the skin, since blood and urine were analyzed for the parent compound
only.

2. Seven-Week Studies: All rats lived to the end of the studies (dose of 3,000 mg/kg dimeth-
oxane by dermal application) (Table G3). The final mean body weights of rats that re-
ceived 3,000 mg/kg were 14% lower than those of controls. The relative liver and kidney
weights for dosed female rats, the relative heart and brain weights for dosed rats, and the
relative thymus and lung weights for dosed male rats were marginally greater than those
for controls (Table G4). The skin at the site of application appeared thickened and brown.
Epidermal hyperplasia and hyperkeratosis and sebaceous gland hyperplasia were seen at
the site of application in dosed animals.

B. Mice

1. Single-Administration Studies: All mice lived to the end of the studies (doses up to 920
mg/kg dimethoxane in acetone by dermal application). No compound-related clinical
signs were observed, and no dimethoxane was detected in the urine of mice 24 or 48 hours
after dosing. In the supplemental study, no detectable amount of dimethoxane was found
in the blood of male mice 15 or 30 minutesor 1, 2, 4, 12, or 24 hours after they received 954
mg/kg dimethoxane in acetone by dermal application. Dimethoxane was not detected in
blood or urine. This finding does not mean that the compound was not absorbed through
the skin, since blood and urine were analyzed for the parent compound only.
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TABLE G3. SURVIVAL AND MEAN BODY WEIGHTS OF RATS IN THE SEVEN-WEEK DERMAL
STUDIES OF DIMETHOXANE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (c) to Controls
(mg/kg) (percent)
MALE
0 5/5 123 262 +139
3,000 5/5 118 224 +106 85.5
FEMALE
0 5/5 105 179 +74
3,000 5/5 101 154 +53 86.0

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

TABLE G4. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR RATS IN THE SEVEN-WEEK DERMAL
STUDIES OF DIMETHOXANE (a)

Male Female

Organ Control 3,000 mg/kg Control 3,000 mg/kg
Body weight (grams) 262 224 179 154
Liver 534 £ 1.06 51.8 £2.09 46.3 £ 1.57 *50.6 £ 0.79
Thymus 1.1 £0.06 *1.3 £0.06 1.6 £0.06 1.8 £0.07
Kidney 4.7 £ 0.10 5.0 £ 0.12 4.7 £0.11 **53 1£0.14
Heart 3.3 £ 0.07 *3.6 £0.12 3.710.14 *4.0 £ 0.08
Brain 6.9 £ 0.25 *7.8 £0.22 9.8 £0.16 **11.1 £0.19
Lungs 58 +0.24 *6.5 £ 0.23 6.7 £ 0.39 7.1 £0.38
Right testis 51%0.14 54 1 0.19 - --

(a)Mean % standard error in milligrams of organ per gram of body weight, for groups of five animals; P values vs. the controls
by Student’s ¢-test.

*P<0.05

**P<0.01

P <0.001
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2. Seven-Week Studies: One dosed female mouse (dose of 5,100 mg/kg dimethoxane by
dermal application) died before the end of the studies (Table G5). The final mean body
weight of dosed male mice was 13% lower than that of controls. Body weight data of dosed
female mice could not be interpreted because the final mean body weight of controls was
lower than that usually observed. The relative liver, kidney, and heart weights for dosed
mice and the relative brain and lung weights for dosed male mice were significantly
greater than those for controls (Table G6). The skin at the site of application was
thickened. Epidermal hyperplasia and hyperkeratosis, sebaceous gland hyperplasia, ne-
crosis, inflammation, and ulceration were seen at the site of application in dosed mice.

TABLE G5. SURVIVAL AND MEAN BODY WEIGHTS OF MICE IN THE SEVEN-WEEK DERMAL

STUDIES OF DIMETHOXANE

Mean Body Weights (grams) Final Weight Relative
Dose Survival (a) Initial (b) Final Change (c) to Controls
(mg/kg) (percent)
MALE
0 5/5 23.6 30.0 +6.4
5,100 5/5 23.0 26.2 +3.2 87.3
FEMALE
0 5/5 19.8 21.6 +18
5,100 4/5 19.0 23.5 +4.5 108.8

(a) Number surviving/number initially in group

(b) Initial mean group body weight
(c) Mean body weight change of the group

TABLE G6. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR MICE IN THE SEVEN-WEEK DERMAL
STUDIES OF DIMETHOXANE (a)

Male Female

Organ Control 5,100 mg/kg Control 5,100 mg/kg
Body weight (grams) 30.0 26.2 21.6 23.2
Liver 594 + 1.86 **69.8 + 2.33 51.1 £ 0.34 *hkG8.5 + 1.69
Thymus 1.4 +0.08 1.3 £0.14 23 +0.19 2.0 £0.29
Kidney 9.5 +0.19 *10.5 = 0.36 7.9 +0.46 *9.7 £ 0.29
Heart 54 %0.09 *6.2 £ 0.31 5.5 +0.34 *7.4 £ 0.55
Brain 145 + 0.56 **16.7 £ 0.38 20.4 £ 0.71 20.0 £ 0.78
Lungs 7.0 £0.20 **8.4 £ 0.35 112+ 195 10.1 £ 0.34
Right testis 3.9 021 4.1 %0.12 -- -

(a) Mean * standard error in milligrams of organ per gram of body weight, for groups of five animals, except for the dosed
female group that contained four animals; P values vs. the controls by Student’s ¢-test.

*P<0.05

**P<0.01

**P <(.001
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APPENDIX H. AUDIT SUMMARY

The pathology specimens, experimental data, study documents, and draft (September 1987) NTP
Technical Report No. 354 for the 2-year studies of dimethoxane in rats and mice were audited for the
National Institute of Environmental Health Sciences (NIEHS) at the National Toxicology Program
(NTP) Archives during September, October, and November 1987 by Dynamac Corporation. The audit
included review of:

(1) All records concerning animal receipt, quarantine, randomization, and disposition prior to
study start.

(2) All inlife records including protocol, correspondence, animal husbandry, environmental con-
ditions, dosing, external masses, mortality, animal identification, and serology.

(3) Body weight and clinical observation data for a random 10% sample of animals in each study
group.

(4) All chemistry records.

(5)  All postmortem records for individual animals concerning disposition codes, condition codes,
tissue accountability, correlation of masses or clinical signs recorded at the last inlife observa-
tion with gross observations and microscopic diagnoses, and correlations between gross obser-
vations and microscopic diagnoses.

(6) All wet tissue bags for inventory and wet tissues from a random 20% sample of 2-year and
interim-kill animals in all study groups, plus other relevant cases, to evaluate the integrity of
individual animal identity and to examine for untrimmed potential lesions.

(7) Blocks and slides of tissues from a random 20% sample of animals from 2-year and interim-
kill animals in each study group, plus animals with less than complete or correct identifica-
tion, to examine for proper match and inventory.

(8) Allred-lined diagnoses on the intermediate pathology table to verify incorporation of changes
into the final tables.

(9) Correlation between the data, results, and procedures for the 2-year studies presented in the
draft of the Technical Report and the records available at the NTP Archives.

Procedures and events during the exposure phase of the studies were documented adequately by the
archival records, with a few minor exceptions: some temperature and humidity records for the ani-
mal room; some of the rack rotations; and documents for analytical chemistry support work. Review
of data for the entire exposure phase indicated that husbandry practices had no adverse impact on an-
imals during the course of the studies. Records documented that doses were prepared, stored, ana-
lyzed, and administered to animals according to protocols. A 10% random sample of group mean body
weights were recalculated and found to be accurate. Of the external masses observed in life, all 102 in
rats and 53/55 in mice were correlated with necropsy observations. Clinical pathology data were
found to be presented correctly in drafts of the Technical Report. Survival records for all animals
were reviewed and found to be correct except for the dates of death for one rat and one mouse. The
dates recorded at necropsy for these animals differed by 1 day from those entered into the computer at
removal, and these differences had no effect on the overall survival values for the study groups.

Review of the pathology specimens showed that individual animal identifiers (clipped toes) were
present and correct in the residual tissue bags for 69/94 rats and 63/92 mice examined. Review of the
entire data trail for animals with less than complete and correct identifiers indicated that the integ-
rity of individual animal identity had been maintained. The audit found 15 untrimmed potential le-
sions in rats and 14 in mice. Because several of these involved the forestomach, additional histo-
pathologic examinations were performed to complete the evaluation. Intestinal segments were not
opened for 85/94 rats and 85/92 mice; however, no potential lesions were evident by external exami-
nation. All gross observations made at necropsy were correlated with microscopic observations, ex-
cept for one in a nontarget organ of one rat and one mouse. Tissue blocks and slides matched each
other properly. All post-Pathology Working Group changes of diagnoses had been incorporated in the
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final pathology tables except one involving nomenclature of an ovarian carcinoma that was metasta-
tic to liver and lung of a high dose female mouse.

Full details about these and other audit findings are presented in the audit reports that are on file at
the NIEHS. In conclusion, the data and results presented in the preliminary draft Technical Report
are supported by the records at the NTP Archives.
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