
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 B6C3F1 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 B6C3F1 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 

AHSTRACT ................................................................ 3 


EXPLANATION O F  LEVELS O F  EVIDENCE O F  CARCINOGENIC ACTIVITY . . . . . . . . . . . . . . . . . .  6 


CONTRIBUTORS ............................................................ 7 


P E E R  REVIEWPANEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 


SCMMARY O F  P E E R  REVIEW COMMENTS ......................................... 9 


1. INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 


11.. MATERIALS AND METHODS .............................................. 15 


III. RESULTS ............................................................. 31 


RATS ............................................................. 32 


MICE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42 


GENETIC TOXICOLOGY ............................................... 52 


I i ' .  DISCUSSION AND CONCLUSIONS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59 


i.'.REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 


APPENDIXES 

Af'PENDIX A 	 SUMMARY O F  LESIONS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY 

OFDIMETHOXANE .............................................. 71 


APPENDIX B 	 SUMMARY O F  LESIONS IN FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY 

OFDIMETHOXANE .............................................. 95 


APPENDIX C 	 SUMMARY O F  LESIONS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY 

O F  DIMETHOXANE .............................................. 119 


APPENDIX D 	 SUMMARY OF LESIONS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY 

OFDIMETHOXANE .............................................. 147 


APPENDIX E 	 SENTINEL ANIMAL PROGRAM ...................................... 173 


APPENDIX F 	 INGREDIENTS. NUTRIENT COMPOSITION. AND CONTAMINANT LEVELS IN 

NIH 07 RAT AND MOUSE RATION ................................... 177 


APPENDIX G 	 SINGLE-ADMINISTRATION AND SEVEN-WEEK DERMAL STUDIES O F  

DIMETHOXANE ................................................. 181 


APPENDIX H 	 AUDIT SUMMARY ............................................... 189 


Dimethoxane. NTP TR 354 	 2 



H3CY0YCH3 


O-C-CH3 
II 
0 


DIMETHOXANE 

CAS NO.828-00-2 

C~H1404 Molecular weight 174.2 

Synonyms: acetomethoxan; acetomethoxane; 6-acetoxy-2,4-dimethyl-m-dioxane; 
2,6-dimethyl-m-dioxan-4-y1 acetate;acetate; 2,6-dimethyl-m-dioxan-4-01 

2,6-dimethyl-l,3-dioxan-4-01
acetate 

ABSTRACT 

Ilimethoxane 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 
B6C3F1 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 a t  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, ra ts  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 ra ts  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 a t  
125or 250 mg/kg. 

7hirteen-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 ra ts  that re- 
ccived 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 ra ts  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: Minimal diffuse acanthosis and hyperplasia of the forestomach were seen in 
711.0female rats  a t  250 mg/kg, 7/10 males a t  125 mg/kg, and 119 male and 1/9 female vehicle controls. 
Acanthosis of the forestomach was seen in 7/10 male and 6/10 female mice a t  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: 
30150; 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 (3149). 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 a t  
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; 0149; 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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Conclzdons: 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 125or 250 mg/kg per day. There was equivocal evidence of carcinogenic activity 
of dimethoxane for male B6C3F1 mice, as  indicated by an  increased incidence of forestomach neo- 
plasms. There was no evidence ofcarcinogenic actioity for female B6C3F1 mice receiving 250 or 500 
mg/kg per day. Acanthosis and hyperkeratosis occurred a t  increased incidences in the forestomach of 
high dose rats. Inflammation, acanthosis with hyperkeratosis, and focal hyperplasia occurred a t  in- 
creased incidences in the forestomach of dosed mice. 

SUMMARY O F  THE TWO-YEAR GAVAGE AND GENETIC TOXICOLOGY STUDIES O F  DIMETHOXANE 

Male F344/N Rats  Female F344/N Rats  Male B6C3F1 Mice Female B6C3F1 Mice 

Dose 
0,62.5,or 125mg/kg 0,125,or 250mg/kg 0,250,or 500mg/kg 0,250,or 500mg/kg 
dimethoxane in corn oil dimethoxane in corn oil dimethoxane in corn oil dimethoxane in corn oil 5d/wk
5d/wk 5d/wk 5d/wk 

Body weights in the 2-year s tudy 
Dosed and vehicle control Dosed and vehicle control Dosed and vehicle control Dosed and vehicle control 
groups similar groups similar groups similar groups similar 

Survival ra tes  in the 2-year s tudy 
23/50;28/50; 21/50 30150; 31/50; 24/50 33/50; 27/48; 29/50 36/50; 35/50; 34/50 


Nonneoplastic effects 
Acanthosis and hyperkera- Acanthosis and hyperkera- Acanthosis, hyperkeratosis, Acanthosis, hyperkeratosis, 
tosis of the forestomach tosis of the forestomach focal hyperplasia, and chronic focal hyperplasia, and chronic 

inflammation of the fore- inflammation of the fore- 
stomach stomach 

Neoplastic effects 
None None Forestomach squamous cell None 

neoplasms (2147;3/47;8/50) 

Level of evidence of carcinogenic activity 
No evidence No evidence Equivocal evidence No evidence 

Genetic toxicology 

Salmonella CHO Cells in Vitro Drosophila 
(gene mutation) SCE Aberrat ion Sex-linked Reciprocal

Negative without S9; Positive with Positive with Rec. Lethals Translocation 
positive with S9 and without S9 and without S9 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 chemical is 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 
an  examination of all available evidence including: animal studies such as those conducted by the NTP, epidemiologic studies, 
and estimates ofexposure. 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 ofthese studies. 

Five categories of evidence of carcinogenic activity are used in the Technical Report series to summarize the strength ofthe 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. 

0 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. 

0 	 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. 

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

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

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

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

The adequacy ofthe experimental design and conduct; 
Occurrence of common versus uncommon neoplasia; 


0 Progression (or lack thereon 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; 

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

0 Latency in tumor induction; 
Multiplicity in site-specific neoplasia; 
Metastases; 

0 	 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 ofdose 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 t8his 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 131. 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 


O-C-CH3 
II 
0 


DIMETHOXANE 

CAS NO. 828-00-2 

C8H1404 Molecular weight 174.2 

Synonyms: acetomethoxari; acetomethoxane; 6-acetoxy-2,4-dimethyl-m-dioxane; 
2,6-dime thyl-m-dioxan-4-yl acetate; 2,6-dimethyl-m-dioxan-4-01acetate; 
2,6-dimethyl- 1,3-dioxan-4-01 acetate 

Ilimethoxane is a n  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 a t  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 a re  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 a n  antimicrobial agent to protect 
against spoilage due to bacteria, fungi, and yeast 

in water-based paints, cutt ing oils, dyestuffs, 
fabric softeners, latex emulsions, sizings, adhe- 
sives, antistatic lubricants, and spinning emul- 
sions. It is also used a t  a concentration of 0.03%-
0.1% as a preservative for resin emulsions and 
inks. In the past, dimethoxane was used in cos- 
metics a s  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 LD50 value for dimethoxane in ra ts  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 d imethoxane)  
(Shmunes and Kempton, 1980). Persons exposed 
to dioxane a t  50 ppm in the a i r  for 6 hours 
showed slight irritation of the conjunctiva, and 
those exposed at more than 200 ppm developed 
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I. INTRODUCTION 


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- 
Ligeti et al., 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 ra ts ,  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 a n  
acidic environment (Young et  al., 1976). Diox-
ane can also enhance its own transformation as 
shown by a n  increase in liver microsomal pro- 
tein levels, including those of cytochrome b5, 
cytochrome P450, and cytochrome c reductase, 
after intramuscular injection or oral administra- 
tion to mice (Mungikar and Pawar, 1979). 

Genetic Toxicology 

The only mutagenicity da ta  available for di- 
methoxane a re  those from NTP studies pre- 
sented in this Report. Dimethoxane was muta- 
genic in Salmonella typhimurium strain TAlOO 
when exposure occurred in the presence of ex- 
ogenous metabolic activation; i t  was not muta- 
genic in strain TAlOO without metabolic activa- 
tion or in strains TA98, TA1535, or TA1537 with 
or without activation (Mortelmans e t  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 e t  al., 1985; see Ta- 
ble 27); no induction of reciprocal translocations 
was observed (Woodruff e t  a l . ,  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 a n  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 a n  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 G). 
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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 a t  Midwest Research Insti tute (MRI) 
(Kansas City, Missouri). MRI reports on the 
analyses performed in support of the dimethox- 
ane studies are on file a t  the National Institute 
of Environmental Health Sciences. 

The study chemical was identified a s  dimethox- 
ant? by infrared, ultraviolet/visible, and nuclear 
magnetic resonance spectroscopy. The infrared 
(Figure l ) ,  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, 
19‘77). 

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 ch1oride:metha- 
no1 (955)  (solvent system 1)and with iso-octane: 
ethyl acetate (30:70) (solvent system 2).  Gas 
chromatographic analysis was performed with 
flame ionization detection and  e i ther  a 1% 
SPlOOO column (system 1) or a 20% SP21OO/ 
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 a n  acid content of 22.0 meq/mol. Thin-
layer chromatography indicated a major spot 
with one minor impurity, three trace impurities, 
and one slight trace impurity by solvent system 

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 t i tration 
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 a t  
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 
(cro tonaldehyde), dime thylfuran, 7-hydroxy-2,4- 
octadienol, and three isomers each of hydroxy-
hexenal, 2,4-dimethyl-1,3-dioxane,and 2,4- 
dimethyl-6-hydroxy-l,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 a s  “lights”) 
and after (referred to a s  “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 a s  a bulk chemical when kept for 2 
weeks at temperatures up to 60” C. A darkening 
of the sample a t  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 €or 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 
€or 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 a t  approximately 8-week inter-  
vals. For the dimethoxane studies, the mixtures 
were formulated within f10% 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). 

'FABLE 1. PREPARATION AND STORAGE OF DOSE MIXTURES IN THE GAVAGE STUDIES OF 

Single-Administration 
Studies 

Preparat ion 
Weighed amount of 
::hemica1 dissolved in 
tippropriate quantity of 
::orn oil for stock solu- 
tion. Diluted with corn 
,.)il for dose mixture 

Maximum Storage Time 
2 wk 

Storage Conditions 
Room temperature in 
Foil-wrapped glass 
bottles 

Sixteen-Day 

Studies 


Weighed amount of 
chemical dissolved 
in appropriate quan- 
tity of corn oil. Serial 
dilution to volume 
with corn oil 

2 wk 

Room temperature in 
foil-wrapped glass 
bottles 

DIMETHOXANE 

Thirteen-Week 

Studies 


Appropriate weight 
of chemical and corn 
oil mixed in 
graduated mixing 
cylinder. Serial 
dilution to volume 
with corn oil 

2 wk 

Fifteen-Month Two-year  
Studies Studies 

Appropriate quantities Same a s  15-mo 
of chemical and corn studies 
oil mixed by inversion 
in a stoppered mixing 
column for the highest 
dose. Serial dilution 
to volume with corn oil 

2 wk 2 wk 

Room temperature in Same as  13-wk Same as  13-wk 
amber glass bottles studies studies 

19 Dimethoxane, NTP TR 354 



TABLE 2. RESULTS OF ANALYSIS OF DOSE MIXTURES IN THE THIRTEEN-WEEK GAVAGE STUDIES 
OF DIMETHOXANE 

Concentration of Dimethoxane in Corn Oil (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 

1 0/03/81 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 93.4 

( 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 

0811 6/82 _ _  _ _  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 
0111 7/83 12.8 25.4 50.5 102.3 
03/23/83 13.6 25.7 47.2 (b187.1 
03/25/83 _ _  _ - _ _  (c) 101.2 
05/10/83 12.8 24.8 49.0 94.4 
07/12/63 13.4 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 
1211 9/83 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) 
Standard deviation 
Coefficient of variation (percent) 

Number of samples 
Range (mg/ml) 

13.0 
0.46 
3.5 

14 
12.1 -13.6 

25.3 
0.75 
3.0 

14 
24.1-26.7 

49.9 
1.58 
3.2 

15 
47.2-53.4 

98.0 
4.09 
4.2 

14 
87.1-105.5 

(a )  Results of duplicate analysis 
(b) Out of specifications; not used in studies. 
(c) Remix: not included in the mean. 

Dimethoxane, NTP TR 354 20 



TABLE 4. RESULTS OF REFEREE ANALYSIS OF DOSE MIXTURES IN THE TWO-YEAR GAVAGE 
STUDIES OF DIMETHOXANE 

Determined Concentration (mg/ml)
Target Concentration Study Referee 

Date Mixed (mg/ml) Laboratory (a) Laboratory (b) 

08/16/82 
01/17/83 
08/29/83
02/13/84 
04/02/84 

50 
12.5 
25 

100 
12.5 

48.8 
12.8 
24.7 
99.7 
13.6 

48.7 
12.8 
25.2 
98.2 
13.5 

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

SINGLE-ADMINISTRATION STUDIES 

Male and female F344/N rats and B6C3F1 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 a t  24 and 48 hours. 
Urine was collected by cage for mice. Animals 
were returned to their cages a t  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. 

Supplementa l  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 Supplementa l  
Studies 

Blood and urine from the studies were analyzed 
for d ime thoxane  by g a s  ch romatograph ic  

analysis. Lysed blood or ur ine w a s  forced 
through a Cl8 Sep-Pak column. The dimethox- 
ane was extracted with an  isopropano1: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 B6C3F1 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 a t  
necropsy. Tissues and groups examined micro- 
scopically are  given in Table 5. 

THIRTEEN-WE EK 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 I N  T H E  GAVAGE STUDIES 
O F  DIMETHOXANE 

Single-Administration Sixteen-Day Thirteen-Week Fifteen-Month Two-year  

Studies Studies Studies Studies Studies 


EXPERIMENTAL DESIGN 

Size of Study Groups  
5 males and 5 females 5 males and 5 females 10 males and 10 females 10 males and 10 fe- 48 or 50 males and 50 
of each species; of each species of each species males of each species females of each species 
groups of28 males of 
each species for the 
supplemental studies 

Doses 
0,175,350,700, 0,125,250,500,1,000, O,31,62,125,250,0r 500 Rats--male: 0,62.5, or Same as  15-mo studies 
1.400, or 2,800 mg/kg or 2,000 mg/kg dimeth- mg/kg dimethoxane in 125 mg/kg dimethoxane 
dimethoxane in corn oxane in corn oil by corn oil by gavage; dose in corn oil by gavage; 
oil by gavage; supple- gavage; dose vol--5 vol--5 mlkg  female: 0,125, or 250 
mental studies- mf ig  mg/kg; mice--0,250, 
2,800 mg/kg; dose or 500 mg/kg; dose 
vol--5 mVkg vol--5 mlkg 

Date of First Dose 
m / n1 Rats411 8/8 1 ; Rats--male: 8/18/81; Rats--8/30/82; Same as  15-mo studies 

mice--5/19/8 1 	 female: 8/19/81; mice--8/23/82 
mice--male: 8/20/81; 
female: 8/21/81 

Date of Last Dose 

N/A Rats--6/2/8 1; Rats--male: 11/16/81; Rats- 12/6/83; Rats--8/17/84; 


mice--6/3/81 	 female: 11/17/81; mice--1 1/22/83 mice--8/10/84 
mice--male: 11/18/81; 
female: 11/19/81 

Duration of Dosing 
Single dose 5 d/wk; 12 doses over 5 d/wk for 13 wk 5 d/wk for 66 wk (rats) 5 d/wk for 103 wk 

16 d or 65 wk (mice) 

Type a n d  Frequency of Observation 
Observed 2 X d 	 Observed 2 X d; Observed 2 X d; Observed 2 X d; Same as  15-mo studies 

weighed initially and weighed initially and weighed initially, 
1 X wk thereafter 1 X wk thereafter 1 X wk for 12 wk, and 

then 1 X mo 

Necropsy, Histologic Examinations, a n d  Supplemental  Analyses 
Necropsy performed Necropsy performed on Necropsy performed on Necropsy performed on Necropsy performed on 
on all animals alive all animals; tissues ex- all animals; tissues all animals; the follow- all animals; histologic 
at the endofthe amined histologically examined histologically ing tissues examined exams performed on all 
studies; histologic for vehicle control and for vehicle control and histologically for vehi- rats, all animals dying 
exams not per- 1,000 and 2,000 mg/kg high dose groups, 1 fe- cle control and high before mo 22, and all ve- 
formed. Vehicle rats and 1,000 mg/kg male rat  from the 62 dose groups: adrenal hicle control and high 
control and high mice. Stomach of all mg/kg group, and 1 male glands, brain, colon, dose animals killed a t  
dose animals placed rats and all mice ex- and 2 female rats from esophagus, eyes (if the end of the studies; 
in metabolism cages ceptthe 125 mg/kg the 31 mgkggroups. grossly abnormal), fe- tissues examined are  the 
immediately after group examined histo- Stomach and mammary mur or sternebrae or same as  in the 15-1110 
dosing; urine col- logically. Brain, heart, gland of all dosed rats vertebrae including mar- studies. Forestomach 
lected individually kidneys, liver, lungs, and stomach of all dosed row, gallbladder (mice), examined for low dose 
from rats and by and thymus weighed mice except from the gross lesions and tis- mice; harderian gland 
group from mice a t  necropsy 31 mg/kg group ex- sue masses with re- examined for low dose 
over 24-h intervals amined histologically. gional lymph nodes, har- mice if grossly abnormal 
for 2 d. Four animals Weights ofbrain, heart, derian gland (mice), 
of each species from liver, lungs, right kid- heart, kidneys, liver, 
the supplemental ney, right testis, and lungs and mainstem 
groups killed with thymus recorded a t  bronchi, mammary 
carbondioxide 15 or necropsy gland, mandibular or 
30 min or 1,2, or 4 h mesenteric lymph 
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TABLE 5. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS I N  THE GAVAGE STUDIES 
OF DIMETHOXANE (Continued) 

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

Necropsy, Histologic Examinations, and Supplemental  Analyses (Continued) 

Two-year 

Studies  


F344/N rats; 
B6C3F1 mice 

Charles River 
Breeding Laboratories 
(Kingston, NY) 

Battelle Columbus 
Laboratories 

Toe mark 

20 d 

Same as 15-mo studies 

Rats-112-113 wk; 
mice--ll3-114wk 

Rats--8/28/84-8/30/84;
mice--8/22/84-8/24/84 

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

ANIMALS AND ANIMAL MAINTENANCE 

St ra in  and Species 

F344/N rats; F344/N rats; 

136C3F1 mice B6C3F1 mice 


Animal Source 

Charles River Breed- Harlan Industries 

ing Laboratories (Indianapolis, IN) 

(Portage, MI) 


Study Laboratory 

E5attelle Columbus Battelle Columbus 

Laboratories Laboratories 


Method of Animal Identification 

Toe clip Toe clip 


Time Held Before Study 

16d Rats-12 d; mice-13 d 


Age When Placed on Study 

Hats-7 wk; Rats-6 wk; 

mice--8 wk m i c e 4  wk 


Age When Killed 

Rats--9 wk; Rats--8-9 wk; 

mice-10 wk mice--10-11 wk 


Necropsy Dates  
3124181-3/25/81 Rats-61318 1; 

mice--6/4/81 

F344/N rats; 
B6C3F1 mice 

Charles River 
Breeding Laboratories 
(Kingston, NY) 

Battelle Columbus 
Laboratories 

Toe clip 

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

Rats-7 wk; 
m i c e 4 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 

nodes, nose, pancreas, 
parathyroid glands, 
pituitary gland, pros- 
tateltestes or ovaries/ 
uterus, salivary glands, 
skin, small intestine, 
spleen, trachea, stom- 
ach, thymus, thyroid 
eland. 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; 
B6C3F1 mice 

Charles River 
Breeding Laboratories 
(Kingston, NY) 

Battelle Columbus 
Laboratories 

Toe mark 

20 d 

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

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

Rats- 12/7/83; 
mice--1 1/23/83 
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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 Same a s  single- 
to weight classes and 
then assigned tocages 
by one random number 
table and to groups 
by another table of 
random numbers 

administration studies 
Same a s  single- 
administration studies 

Same a s  single- 
administration studies 

Same a s  single- 
administration studies 

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

Same a s  single- Same a s  single- 
administration studies administration studies 

Same as  single- 
administration studies 

Same a s  single- 
administration studies 

Bedding
Absorb-Dri (Absorb 
Dri, Inc., Garfield, 
N J )  

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

Same as  16-d studies Same a s  16-d studies Same as  16-d studies 

Water 
Automatic watering 
system (Edstrom In- 
dustries, Waterford, 
"1); available ad 
libitum 

Same as  single- 
administration studies 

Same as  single- 
administration studies 

Same as  single- 
administration studies 

Same as  single- 
administration studies 

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

Same as  single- 
administration studies 

Same as  single- 
administration studies 

Same as  single- 
administration studies 

Same a s  single- 
administration studies 

Cage Filters 
Spun bonded poly-
ester, Du Pont 2024' 
(Snow Filtration, 
Cincinnati, OH) 

Same as single-
administration studies 

Same as  single- 
administration studies 

Same a s  single- 
administration studies 

Same a s  single- 
administration studies 

Animals per Cage 
5;supplemental 
studies-4 

5 5 5 5 

Other Chemicals on Study in the Same Room 
None None None None None 

Animal Room Environment 
Temp--21"-25" C; Target temp--22"-24" C ; Temp--21"-23"C ;  
hum--40%-60%; target hum--40%-60%; hum--40%-60%; 
fluorescent light fluorescent light fluorescent light 
12 Md; 15 room air 12 Md; 15room air 
changes/h changes h  changes/h 

12 Wd; 15 room air 

Temp--16"-26"C ;  
hum--24%-80%; 
fluorescent light 

changes/h 
12 Md; 15 room air 

Temp--16"-28"C ;  
hum--24%-80%; 
fluorescent light 

changes/h 
12 h/d; 15 room air  
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Four-week-old male and female F344/N rats and 
5- to 6-week-old male and female B6C3F1 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 ra t s  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 hemoglobin, and mean corpuscular 
hemoglobin concentration were calculated.  

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 harder ian 
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 B6C3F1 
(C57BL/6N, female X C3H/HeN MTV-, male) 
mice used in these studies were produced under 
strict barrier conditions a t  Charles River Breed- 
ing Laboratories. Breeding stock for the founda- 
tion colonies a t  the production facility originated 
a t  the National Institutes of Health Repository. 
Animals shipped for study were progeny of de- 
fined microflora-associated parents tha t  were 
transferred from isolators to barrier-maintained 
rooms. Rats were shipped to the study labora- 
tory a t  4-5 weeks of age and mice a t  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 s ta tus .  
The rats were placed on study a t  7-8 weeks of 
age and mice a t  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. 
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Clinical Examinat ions 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 1596, 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 a n  independent 

quality assessment laboratory. The individual 
animal records and tables were compared for ac- 
curacy, slides and tissue counts were verified, 
and histotechnique was evaluated. All tumor di- 
agnoses, all target tissues, and all tissues from a 
randomly selected 10% of the animals were eval- 
uated by a quality assessment pathologist. The 
quality assessment report and slides were sub- 
mitted to the Pathology Working Group (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 
par t ,  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 a n  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, a s  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 a t  the time they were found to 
be missing or dead from other than  na tura l  
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 a t  which significant differences in 
the survival curves were first detected. All re- 
ported P values for the survival analysis a r e  
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 a t  a specific anatomic site to the number of 
animals in which that site was examined. In 
most instances, the denominators include only 
t,hose 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 
a t  multiple sites (e.g., lymphomas), the denomi- 
nators consist of the number of animals on which 
i t  necropsy was performed. 

Analysis of Tumor Incidence: Three statistical 
methods are used to analyze tumor incidence 
data: life table tests, logistic regression, and 
Fisher exacffCochran-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 a re  one-sided. 
The procedures described below also were used 
to evaluate selected nonneoplastic lesions. 

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 a t  each point in time a t  which an 
animal died with a tumor of interest. The de- 
nominators of these proportions were the total 
number of animals a t  risk in each group. These 
results, including the data from animals killed 
a t  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 (19831, fur ther  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). Jonckheere'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 a t  37" C before the addition of soft 
agar supplemented with L-histidine and &biotin 
and subsequent plating on minimal glucose agar 
plates. Incubation was continued for a n  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 a t  least five 

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 tha t  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 strainlac- 
tivation combination. An equivocal response 
was defined as  a n  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 Ovary 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 ra t  
liver S9 and cofactor mix. Cultures were han- 
dled under gold lights to prevent photolysis of 
bromodeoxyuridine (BrdUI-substituted DNA. 
Each test consisted of concurrent solvent and 
positive controls and of a t  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 a n  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 f 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 a t  each dose for the chromoso- 
mal aberration test. Classes of aberrations in- 
cluded simple (breaks and terminal deletions), 
complex (rearrangements and translocations), 
a n d  o t h e r  (pulver ized  ce l l s ,  desp i r a l i zed  
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 a t  one dose point is less than 
0.01; the probability for such a chance occur- 
rence a t  two dose points is less than  0.001. 

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 (PC 0.003) trend test or 
a significantly increased dose point (PC 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 a t  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 a s  the method of 
study chemical administration, and a positive 
result was followed by a n  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  pipet te  and  forcing 
through sufficient solution to slightly distend 
the abdomen of the fly (0.2-0.3 1.11) 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 a t  a level tha t  would produce 
30% mortality after 72 hours of feeding or 24 
hours after injection, while keeping induced 
sterility a t  a n  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 a t  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. F1 heterozygous females were allowed to 
mate with their siblings and then were placed in 
individual vials. F1 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 
arid 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 da ta  were analyzed by the 
normal approximation to the  binomial tes t  
(Margolin et  al., 1983). A test result was con- 
sidered to be positive if the P value was less than 

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 tes ts  were 
carried out from the offspring derived from these 
earlier germ cell stages. F1 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 1/5 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

Dose
(mg/kg)

Survival (a)
Mean Body Weights (grams)

Initial (b) Final Change (c)
Final Weight Relative

to Vehicle Controls
(percent)

MALE

0
125
250
500

1,000
2,000

FEMALE

5/5
5/5
5/5
5/5
5/5

(d) 0/5

120
120
118
124
120
122

185
194
179
188
175
(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.
(0 Day of death: 2,2,2,2,7

+ 65
+ 74
+ 61
+ 64
+ 55

(e)

104.9
96.8

101.6
94.6
(e)

0
125
250
500

1,000
2,000

5/5
5/5
5/5
5/5
5/5

(f)0/5

105
100
99
101
101
99

136
137
135
135
133
(e)

+ 31
+ 37
+ 36
+ 34
+ 32
(e)

100.7
99.3
99.3
97.8
(e)
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TABLE 7. ORGAN WEXGHT TO BODY WEIGHT RATIOS FOR RATS IN THE SIXTEEN-DAY GAVAGE 

Organ 


MALE 

Body weight (grams) 

Liver 
Thymus
Brain 
Lungs 
Kidney 
Heart 

FEMALE 

Body weight (grams) 

Liver 
Thymus 
Brain 
Lungs 
Kidney 
Heart 

STUDIES OF DIMETHOXANE (a) 

Vehicle Control 125 mg/kg 250 mg/kg 500 mg/kg 1,000 mg/kg 

185 194 175 188 175 

57.4 f 2.37 62.7 f 2.22 56.3 k 2.02 56.2 f 1.55 **69.3 f 1.16 
2.1 f 0.08 2.2 f 0.10 2.1 f 0.25 2.1 f 0.06 2.1 k 0.15 
9.5 f 0.23 9.4 f 0.11 10.1 f0.66 9.7 f 0.13 9.9 f 0.33 
7.9 f 0.51 8.6 f 1.09 7.3 f 0.30 7.3 f0.12 7.6 f 0.29 
5.6 f 0.12 5.6 f 0.11 5.7 f 0.11 6.0 k 0.42 5.6 f 0.12 
4.0 f 0.12 4.0 k 0.12 4.2 f 0.16 4.0 f 0.09 4.1 f 0.12 

136 137 135 135 133 

50.3 f 1.67 52.0 f 1.14 51.3 f 1.39 52.4 f 2.34 **59.8 k 1.00 
2.5 f 0.17 2.5 f 0.26 2.5 f0.09 2.3 f0.08 2.1 f 0.15 

12.5 f 0.24 12.5 f 0.25 12.6 f 0.34 14.7 f 2.38 12.3 f 0.09 
9.7 f 0.40 8.7 f 0.23 8.1 f 0.29 13.2 f 6.95 9.0 f 1.06 
6.0 f 0.20 
4.4 f 0.10 

5.8 f 0.16 
4.3 k 0.10 

5.8 f 0.03 
4.3 * 0.12 

6.2 f 0.46 
5.8 f 1.67 

6.0 f 0.14 
4.2 f 0.10 

(a)Mean f 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). 

**P<O.Ol 


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 ra ts  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 

minimal-to-severe acanthosis and hyperkerato- 
sis of the stratified squamous epithelium, ulcer- 
a t ion,  and  inflammation (Table  10).  T h e  
incidence and severity of the acanthosis and hy- 
perkeratosis decreased with decreasing dose. 
Ulceration and inflammation occurred only a t  
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 (prams) Final Weight Relative 
Dose Survival (a) Initial (b) Final Change (c) to Vehicle Controls 

(mgflrg) (percent) 

MALE 

0 8110 140 f 2 369k 9 +229k 7 

31 9110 140 k 2 350f 11 +210k 10 95 

62 10110 143 f 1 357f 6 +214k 7 97 

125 10110 140 f 2 352k 7 +212f 7 95 

250 10110 140 f 2 346 k 6 +206 f 5 94 

500 9110 139 f 2 306 f 10 +167 f 9 83 


FEMALE 

0 10110 114f 2 200 f 4 +86f 3 
31 8110 114f 2 195 k 3 +82+ 3 98 
62 9/10 113 f2 203 k 4 +91f 3 102 
125 10/10 114f 1 206 f 5 +92f 4 103 

250 10110 114 f 2 200 f 2 +86f 2 100 

500 9/10 111 f 2 189 f 4 +77f 3 95 


(a)Number surviving/number initially in group; all deaths attributed to gavage error. 
(b)Initial mean group body weight f 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 f standard error of the mean 

Dimethoxane, NTP TR 354 34 



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 mgkg 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 
Thymus 
Kidney 
Heart 

44.0 f 2.07 
0.9 k 0.06 
3.4 f 0.13 
2.9 f 0.15 

43.3 f 1.14 
0.9 f 0.04 
3.7 * 0.10 
2.9 f 0.08 

43.0 f 1.08 
0.9 f0.07 
3.6 f 0.09 
3.0 f0.07 

42.8 f 0.89 (c)44.9 f 1.44 
0.9 f 0.03 (c )  1.0 f 0.05 
3.7 f0.08 3.7 f 0.06 
3.0 f 0.07 3.1 f 0.09 

44.8 f 1.33 
0.9 f 0.07 

**3.9 f 0.10 
3.1 k 0.10 

Brain 
Lungs 
Right testis 

5.3 f 0.11 
4.3 f 0.31 
4.2 f 0.11 

5.5 f 0.07 
*5.8f 0.38 
4.4 f 0.06 

5.5 f 0.07 
5.0 f 0.25 
4.1 f 0.09 

5.5 f 0.10 
5.0 f0.28 
4.2 f 0.07 

5.6 f 0.06 
5.2 _+ 0.29 
4.4 f 0.09 

**6.3 f 0.19 
*5.6 f 0.31 
4.5f 0.12 

FEMALE 

Number weighed (b) 10 8 9 10 10 9 

Body weight (grams) 198 193 202 206 200 191 

Liver 
Thymus 
Kidney 
Heart 

34.6 f 0.84 
1.3 k 0.05 
3.5 f 0.10 
3.3 f 0.08 

35.4 f 0.37 
1.2 f 0.06 
3.6 f 0.07 
3.3 f 0.05 

37.0 f0.93 
1.4 f 0.09 
3.6 f 0.08 
3.3 f 0.13 

35.1 f 1.19 
1.3 k 0.04 
3.5 f 0.06 
3.3 f 0.06 

36.0 f0.66 
1.4 f 0.04 
3.6 f 0.05 
3.6 f 0.09 

37.5 f 1.02 
1.2 f 0.05 
3.8 f 0.07 
3.6 f 0.10 

Brain 9.3 f 0.16 9.3 f 0.17 9.0 f 0.21 8.9 f 0.12 9.3 f 0.12 9.5 f 0.09 
Lungs 6.1 f 0.31 td) 7.0 f 0.45 ie) 6.9 f 0.44 (c)6.5 f 0.44 6.9 f 0.29 6.3 f 0.28 

(a)Mean f standard error in milligram oforgan 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<o.o 1 

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

Lesion Vehicle Control 31 m a g  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 l ( 1 )  
Ulceration 0 0 0 0 0 l (1 )  

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 l (1)
Ulceration 0 0 0 0 1 i1 )  l ( 3 )  

(a)Ten animals were examined in each group. Results are  based on the report of the Pathology Quality AssessmenWathology 
Working Group review ofthe 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 receiving 250 mg/kg, 7/10 males receiving 125 
weights in males receiving 500 mg/kg and the mg/kg, and 1/9 male and 1/9 female vehicle con- 
severity of forestomach lesions in males receiv- trols. No compound-related effects on organ 
ing 250 or 500 mg/kg and in females receiving weights or on results of clinical chemical or he-
500 mg/kg, doses of dimethoxane selected for matologic analyses were observed (Tables l l  
rats  for the 15-month and 2-year studies were and12). 
62.5 and 125 mg/kg for males and 125 and 250 

TWO-YEAR STUDIES mg/kg for females, administered in corn oil by 
gavage 5 days per week. Body Weights and Clinical Signs 

FIFTEEN-MONTH STUDIES Mean body weights of dosed and vehicle control 
ra t s  were generally s imilar  throughout  t he  

Minimal diffuse acanthosis and hyperplasia of studies (Table 13 and Figure 3). N o  compound-
the forestomach were seen in 7/10 females  related clinical signs were seen. 

TABLE 11. 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 f 4.8 462 f 7.9 477 k 10.0 

Liver 34.2 f 0.63 32.4 k 0.63 32.7 f 0.65 

Brain 4.5 f 0.08 4.3 f 0.05 4.4 f 0.10 

Heart 2.5 f 0.07 2.5 k 0.08 2.5 f 0.04 

Kidney 3.0 f 0.05 3.0 f 0.05 2.9 f0.08 


FEMALE 

Body weight (grams) 274 f 7.9 278 f 7.2 284 f 5.5 

Liver 33.2 f 0.57 32.5 f 0.71 31.9 f 0.58 

Brain 6.9 f 0.24 6.5 f 0.17 6.5 f 0.14 

Heart 2.8 f 0.08 2.8 f0.04 2.9 k 0.09 

Kidney 3.1 f 0.08 3.0 f 0.05 3.0 f 0.06 


(a)Mean f 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 63.5 mg/kg 125 mg/kg 250 mg/kg 

MALE 

Leukocytes (l,OOO/mm3) 
Lymphocytes (1,OOO/mm3) 
Segmented neutrophils (1,OOO/mm3) 
Eosinophils (1 ,OOO/mm3) 
Bands (1,0001mm3) 
Hematocrit (percent) 
Hemoglobin (g/dl) 
Mean corpuscular hemoglobin (pg) 
Mean corpuscular hemoglobin concentration (g/dl) 
Mean corpuscular volume (p3) 
Nucleated erythrocytes (per 100 leukocytes) 
Platelets (I,OOO/mm3) 
Erythrocytes (lOVmm3) 
Albumidglobulin ratio 
Albumin (g/dl) 
Alkaline phosphatase (IU) 
Blood urea nitrogen (mg/dl) 
Cholinesterase (IUlliter) 
Creatinine (mg/dl) 
Sorbitol dehydrogenase Wf l i t e r )  
Serum glutamic-oxaloacetic transaminase (IUlliter) 
Serum glutamic-pyruvlc transaminase (IUlliter) 
Total bilirubin (mg/dl) 
Total protein (g/dl) 

FEMALE 

Leukocytes (l,OOO/mm3) 
Lymphocytes (1,OOO/mm3) 
Segmented neutrophils (1,OOO/mm3) 
Eosinophils (1,OOO/mm3) 
Bands (l,OOO/mm3) 
Hematocrit (percent) 
Hemoglobin (g/dl) 
Mean corpuscular hemoglobin (pg) 
Mean corpuscular hemoglobin concentration (g/dl) 
Mean corpuscular volume ($9 
Nucleated erythrocytes (per 100 leukocytes) 
Platelets (l,OOO/mm3) 
Erythrocytes (1O%m3) 
Albumin/globulin ratio 
Albumin (g/dl) 
Alkaline phosphatase (IU) 
Blood urea nitrogen (mg/dl) 
Cholinesterase (IUlliter) 
Creatinine (mg/dl) 
Sorbitol dehydrogenase (IUfliter) 
Serum glutamic-oxaloacetic transaminase ( IUlliter) 
Serum glutamic-pyruvic transaminase (IUlliter) 
Total bilirubin (mg/dl) 
Total protein (g/dl) 

6.87 f 0.953 

3.84 f 0.345 

2.84 f 0.615 

0.17 f 0.045 

0.02 f 0.015 

47.8f 0.83 

16.0f 0.25 

16.3 f 0.12 

33.5f 0.20 

48.8 f0.39 

1.5 f 0.67 

480 f 31.0 


9.824f0.125 

1.79 f 0.061 


(b)4.23 f0.050 
(b)113 f 6.3 
16.0 f 0.67 


(b)1,254f 45 
0.63 f 0.033 

tb) 33.4f 4.54 
95.6 f 11.93 


(b)48.2f 5.43 
0.23f 0.013 

6.37 f 0.184 


4.26 f 0.372 

2.49f 0.128 

1.67 f 0.265 

0.07 f 0.025 

0.016f0.007 

45.4 f 0.54 

15.6 f 0.11 

18.4f 0.14 

34.4 f 0.21 

53.5 f 0.58 

2.9 f 0.84 

354 f 24.5 


8.459 f 0.092 

2.48 f 0.128 

5.02 f 0.134 


(b)128 f5.1 
19.2f 0.74 


3,863f 197 

0.66 f 0.060 


(b)42.0f 8.07 

86.9f 8.07 

54.4k 6.37 

0.23f 0.031 

7.07f 0.122 


6.74 f0.276 

4.18 f0.226 
2.37 f 0.335 
0.15 k 0.025 
0.03f0.014 
47.4 f 1.17 
15.8f 0.31 
16.0 f 0.11 
33.4 f 0.24 
48.0 f 0.49 
0.4 f 0.16 
418 f 26.5 

9.837f0.195 

1.82 f 0.058 

4.17 f0.058 

118 f3.6 

16.8 f 0.61 

1,323f 74 

0.70 f0.103 

33.5f3.47 

91.0 f9.47 

49.3 f3.32 

0.24f 0.031 

6.46 f 0.088 


6.23 f 0.276 

4.03 f 0.191 

1.99 f 0.155 

0.17f 0.050 

0.01 f0.007 

46.9f0.69 

15.9f 0.17 

16.2f 0.19 

33.9f 0.22 

47.6 f 0.58 

0.3f 0.15 

471 f 29.8 


9.842 f 0.164 

1.94 f 0.075 

4.22 f 0.049 

116 f 7.3 

17.3f0.58 

1,205f 51 

0.60f 0.039 

37.5f 5.39 

88.2f 5.39 

59.8 f 6.18 

0.19 f 0.008 

6.42f0.061 


4.03f0.239 

2.58f0.138 

1.34f 0.114 

0.06 f 0.016 

0.040f 0.019 

45.9f 0.38 

15.6f 0.10 

18.3f 0.06 

34.0f 0.27 

53.9 f 0.43 

2.3 f 0.30 

384 f 16.0 


8.517 k 0.066 
2.36 f 0.094 

5.00f 0.098 

130 f 6.4 

20.1 f 1.08 

3,877f 130 

0.63 f 0.052 

45.2 f 7.91 

94.5f 9.22 

58.5f 6.54 

0.23f 0.027 

7.13 f 0.096 


4.24 f 0.315 

2.95 f 0.241 

1.18f 0.131 

0.07f 0.019 

0.013f 0.010 

45.9 f 0.46 

15.7f 0.19 

18.5 f 0.16 

34.3 f 0.28 

54.1 f:0.23 

2.7f 0.68 

368 f 21.6 


8.480 f 0.073 

2.60 f 0.085 

4.96f 0.079 

139 f 6.7 

18.6f 0.86 


3,889 f 89 

0.63 f0.052 


(b)48.9f 8.32 

99.0f 9.22 


(b)59.7f 7.51 
0.20f 0.014 

6.88 f:0.068 


(a )Mean f standard error, for 10animals unless otherwise specified; no significant differences were found vs. the vehicle 

controls by Dunn's test or Shirley's test (Dunn, 1964;Shirley, 1977). 

tb 1 Nine animals were examined. 
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TABLE 13. MEAN BODY WEIGHTS OF RATS IN THE TWO-YEAR GAVAGE STUDIES OF 
DIMETHOXANE 

Week 
on 

Study 

Vehicle Control 
Av. Wt. No. 
(grams) Weighed 

Av. Wt. 
(grams) 

Low Dose 
Wt. (percent of 
veh. controls) 

No. 
Weighed 

Av. Wt. 
(grams) 

High Dose 
Wt. (percent of 
veh. controls) 

NO. 
Weighed 

M ALE 62.5 mg/kg 125 mg/kg 

0 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

138 
178 
197 
217 
240 
251 
264 
281 
295 
297 
311 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

139 
177 
198 
219 
239 
253 
260 
280 
293 
299 
309 

101 
99 

101 
101 
100 
101 
98 

100 
99 

101 
99 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

137 
171 
194 
217 
240 
253 
261 
282 
296 
304 
314 

99 
96 
98 

100 
100 
101 
99 

100 
100 
102 
101 

60 
60 
60 
60 
60 
60 
60 
60 
60 
60 
60 

12 327 60 325 99 60 329 101 60 
13 
18 

331 
367 

60 
60 

329 
364 

99 
99 

60 
60 

329 
371 

99 
101 

60 
60 

22 382 60 374 98 60 369 102 60 
26 
30 

403 
414 

60 
60 

390 
402 

97 
97 

60 
60 

404 
411 

100 
99 

60 
60 

34 
38 
42 
46 
50 
54 

425 
425 
434 
440 
449 
457 

60 
60 
60 
60 
60 
59 

411 
417 
425 
437 
443 
452 

97 
98 
98 
99 
99 
99 

60 
60 
59 
59 
59 
59 

424 
429 
437 
448 
454 
466 

100 
101 
to1 
102 
101 
102 

60 
60 
59 
59 
59 
58 

58 
62 

464 
465 

59 
59 

460 
463 

99 
100 

57 
55 

472 
473 

102 
102 

58 
57 

66 465 58 461 99 55 474 102 57 
70 
74 

471 
471 

(a) 48 
46 

462 
462 

98 
98 

(a)45 
44 

479 
476 

102 
101 

(a) 47 
46 

78 4 70 45 459 98 42 473 101 44 
82 
86 

468 
468 

43 
40 

464 
464 

99 
99 

41 
40 

483 
478 

103 
102 

36 
34 

90 466 39 463 99 38 478 103 31 
94 466 36 464 100 37 475 102 26 
98 

102 
104 

448 
437 
428 

31 
28 
26 

457 
455 
452 

102 
104 
106 

35 
31 
28 

469 
460 
451 

105 
105 
105 

24 
21 
21 

FEMALE 125 mg/kg 250 mg/kg 
0 106 60 108 100 60 107 99 60 

128 
135 

60 
60 

129 
136 

101 
101 

60 
60 

128 
136 

100 
101 

60 
59 

145 
153 

60 
60 

146 
153 

101 
100 

60 
60 

146 
156 

101 
102 

59 
59 

162 60 160 99 60 160 99 59 
165 
171 

60 
60 

165 
170 

100 
99 

60 
60 

164 
169 

99 
99 

59 
59 

174 60 174 100 60 172 99 59 
10 
11 

180 
182 

60 
R0 

179 
180 

99 
99 

60 
60 

179 
181 

99 
99 

59 
59 

12 184 60 184 100 60 185 101 59 
13 
18 

184 
197 

59 
59 

184 
196 

100 
99 

60 
60 

187 
196 

102 
99 

59 
59 

22 204 59 205 100 59 205 100 59 
26 212 59 208 98 59 205 97 59 
30 
34 

217 
223 

59 
59 

211 
220 

97 
99 

59 
59 

210 
219 

97 
98 

58 
58 

38 223 59 225 101 59 224 100 56 
42 230 58 229 100 59 227 99 56 
46 234 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 
66 

266 
271 

58 
57 

266 
272 

100 
100 

59 
59 

270 
276 

102 
102 

54 
54 

70 
74 

261 
286 

(a ) 46 
45 

281 
292 

100 
102 

(a) 48 
48 

281 
287 

100 
100 

(a )44 
44 

78 
82 

287 
294 

44 
42 

286 
297 

100 
101 

43 
42 

287 
295 

100 
100 

39 
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 3 1  308 101 35 302 99 25 
104 304 30 302 99 34 305 100 24 

La) Intenm kill occurred. 
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FIGURE 3. GROWTH CURVES FOR RATS ADMINISTERED DIMETHOXANE 
IN CORN OIL BY GAVAGE FOR TWO YEARS 
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rrr. RESULTS: RATS 


Survival 

Estimates of the probabilities of survival for 
male and female rats administered dimethoxane 
a t  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, s ta t is t ical  ana lyses  of p r i m a r y  
tumors that occurred with a n  incidence of a t  

least 5% in at least one an imal  group, a n d  
historical control incidences for the neoplasms 
mentioned in t h i s  section a r e  presented in 
Appendixes A and B for male and female rats, 
respectively. 

Forestomach: Acanthosis was observed a t  in- 
creased incidences in dosed rats (male: vehicle 
control, 5/50; low dose, 9/50; high dose, 23/50; fe- 
male: 0150; 8/50; 44/50). Hyperkeratosis was ob- 
served a t  increased incidences in high dose male 
and dosed female rats (male: 1/50; 0150; 10150; 
female: 0150; 5/50; 22/50). Acanthosis a n d  
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 

MALE (a) 

Animals initially in study (b )  

Natural deaths 
Moribund kills 
Accidentally killed (c)
Animals surviving until study termination 

Survival P values (d) 

FEMALE (a) 

Animals initially instudy (b) 
Natural deaths 
Moribund kills 
Accidentally killed (c) 
Animals surviving until study termination 

Survival P values (d) 

( a )First day of termination period: 730 

Vehicle Control 

50 

4 
21 

2 
23 

0.655 

50 
6 

12 
2 

30 

1.ooo 

62.5 mg/kg 125 mg/kg 250 mg/kg 

50 50 

4 6 
15 12 
3 1 1  

28 21 

0.375 0.784 

50 50 
3 2 

13 13 
3 11  

31 24 

G.721 1.ooo 

tb) 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 ofthe 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 ofhigh dose female rat CID no. 665. The stratified squamous epithelium at the jundion of the 
forestomach with the glandular stomach is thickened (acanthosis). 

Figure 6. Forestomach of vehicle control male rat CID no. 43. The epithelium is normal. 





1.a 

0.9 

a 
5 0.8 

& Oa7 

1 
3 m 
L
0 

=! m 
U m 
0 0.6 
CK 

0.5 

0.4 I 

15 
I 

30 
I 1 I 

45 60 75 
WEEKS ON STUDY 

I 

90 
1 

105 

FIGURE 4. KAPLAN-MEIER SURVIVAL CURVES FOR RATS ADMINISTERED 

DIMETHOXANE IN CORN OIL BY GAVAGE FOR TWO YEARS 


41 Dimethoxane, NTP TR 354 



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 relat ive l i ve r  
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 t han  
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 a t  lower doses (315 
males and 2/5 females receiving 500 mg/kg). No 
compound-related stomach lesions were seen a t  
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 

0 515 23.8 25.2 + 1.4 
125 515 22.8 24.0 + 1.2 95.2 
250 515 23.2 23.8 +0.6 94.4 
500 515 21.8 24.8 +3.0 98.4 

1,000 515 22.6 25.4 +2.8 100.8 
2,000 (d) 415 22.0 23.8 + 1.8 94.4 

FEMALE 

0 515 18.4 20.2 t 1 . 8  
125 515 18.2 19.0 +0.8 94.1 
250 515 18.8 19.4 +0.6 96.0 
500 515 18.2 20.0 +1.8 99.0 

1,000 515 18.0 20.6 +2.6 102.0 
2,000 515 18.2 18.8 +0.6 93.1 

( H )  Number surviving/number initially in group 
( b )Initial mean group body weight 
(c )  Mean body weight change of the group 
(d) Dayofdeath: 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 mg/kg 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 24.8 25.4 23.8 

Liver 55.2 f 2.29 56.6 f 1.77 54.3 f 2.65 56.4 f 1.35 *64.3 f 1.90 **70.3 f 2.40 
Thymus 
Kidney 
Heart 

1.7 f 0.11 
9.9 f 0.40 
5.9 f 0.12 

2.0 f 0.16 
10.1 f 0.22 
6.3 f 0.36 

2.0 f 0.23 
10.0 f 0.55 
5.8 f 0.34 

1.9 f 0.22 
10.0 f 0.60 
5.4 f 0.15 

2.0 f 0.14 
10.7 f 0.26 
5.6 f 0.27 

1.7 f 0.24 
11.2 f 0.33 
6.8 f 0.77 

Brain 17.1 f 0.69 18.5 f 0.38 $19.3 f 0.54 18.6 f 0.25 18.1 f 0.73 19.1 f 0.67 
Lungs 8.5 f 0.48 7.3 f 0.79 9.1 f 0.66 8.3 k 0.23 9.3 f 0.92 9.2 f 0.82 

FEMALE 

Number weighed 5 5 5 5 5 5 

Body weight (grams) 20.2 19.0 19.4 20.0 20.6 18.8 

Liver 53.1 f 1.46 54.2 f 2.27 60.6 f 3.40 56.9 f 2.10 60.1 f 3.51 **67.5 f 3.08 
Thymus
Kidney 
Heart 

2.7 f 0.31 
9.2 f 0.18 
5.9 f 0.18 

2.9 f 0.09 
8.3 f 0.09 
5.9 f 0.14 

9.1 f 0.52 
6.7 f 0.51 

3.4 f 0.21 
9.0 f 0.23 
5.1 f 1.10 

3.0 f 0.29 
9.9 f 0.44 
6.1 f 0.37 

3.0 f 0.19 2.6 f 0.33 
10.1 f 0.32 
6.8 f 0.30 

Brain 22.5 f 0.61 22.7 f 0.81 23.9 f 1.07 22.4 f 0.24 23.5 f 0.53 23.8 f 0.85 
Lungs 9.1 f 0.44 7.6 f 1.21 8.2 f 1.24 7.9 f 1.64 10.3 f 0.33 10.5 f 0.52 

( a )Mean f standard error in milligrams of organ per gram ofbody weight; P values vs. the vehicle controls by Dunnett’s test 
(Dunnett,1955). 
*P<0.05 
**P<0.01 

THIRTEEN-WEEK STUDIES diffuse increase in thickness of the stratified 
squamous epithelium, with accumulation of ker- 

All mice lived to the end of the studies (doses up atin on the surface. 
to 500 mg/kg dimethoxane in corn oil by gavage) 
(Table 17). Final mean body weights were not Dose Selection Rationale: Because of the lack of 
related to dose. The relative liver weights for life-threatening, compound-related lesions in 
dosed male mice were lower than those for vehi- the 13-week studies, the two highest doses (250 
cle controls, and the relative kidney weights for and 500 mg/kg) of dimethoxane were selected for 
dosed female mice were greater than those for mice for the 15-month and 2-year studies. These 
vehicle controls (Table 18). Minimal-to-mild doses were administered in corn oil by gavage 5 
acanthosis and hyperkeratosis of the stratified days per week for 103 weeks. Higher doses were 
squamous epithelium of the forestomach oc- not selected because of the severity of the stom- 
curred in 4/10 male and 1/10 female mice that ach lesions seen a t  1,000 and 2,000 mg/kg in the 
received 500 mg/kg. These lesions consisted of a 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 f 0.3 33.4 f 0.7 +6.8 1:0.7 

31 loll0 26.2 f 0.4 35.3 f 1.0 +9.1 k 1.1 105.7 

62 10/10 25.9 f 0.3 33.9 f 1.2 +8.0 f 1.0 101.5 


125 10/10 26.1 f 0.4 32.8 f 0.6 +6.7 f 0.7 98.2 

250 loll0 25.9 f 0.4 36.2 f 1.5 +10.3 f 1.2 108.4 

500 10/10 26.3 f 0.4 33.3 f 0.6 +7.0 1:0.6 99.7 


FEMALE 

0 loll0 20.2 f 0.3 26.3 f 0.5 +6.1 f0.6 

31 10/10 20.4 f 0.3 26.1 f 0.5 +5.7 f 0.5 99.2 

62 10110 20.5 f 0.3 27.4 f 0.5 +6.9 1:0.5 104.2 


125 loll0 20.1 * 0.3 25.6 f 0.5 +5.5 f 0.4 97.3 

250 10/10 20.3 f 0.2 26.1 k 0.5 +5.8 k 0.4 99.2 

500 10/10 20.3 f 0.3 26.5 k 0.4 +6.2 k 0.5 100.8 


-
( a I Number surviving/number initially in group 
( b I Initial mean group body weight k standard error of the mean 
( C J  Mean body weight change ofthe group f 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 m g k g  

MALE 

Body weight (grams) 33.3 35.5 34.0 32.7 36.0 33.4 

Liver 59.3 f 2.15 *53.2 f 1.03 *53.1 f 1.22 54.2 f 1.32 **52.4 f 1.32 56.9 f 1.43 
Thymus 1.0 f 0.09 1.1 f 0.10 1.1 f 0.14 1.1 f 0.11 1.1 k 0.09 0.9 f 0.05 
Right kidney 10.1 f 0.40 9.1 f 0.31 9.6 f 0.49 9.6 f 0.33 9.0 f 0.43 10.4 f 0.29 
Heart 6.0 f 0.31 5.5 f 0.30 5.1 f 0.30 5.2 f 0.20 *4.9 f 0.21 5.3 f 0.22 
Brain 13.9 k 0.29 12.9 f 0.43 13.6 k 0.62 14.2 f 0.34 12.9 * 0.59 14.1 f 0.30 
Lungs 8.2 f 0.45 8.0 f 0.62 8.6 f 1.21 7.3 f 0.26 7.1 f 0.42 8.7 f 0.54 
Right testis 3.6 f 0.11 3.3 f 0.15 3.5 k 0.22 3.6 f 0.13 3.3 f 0.22 3.3 f 0.12 

FEMALE 

Body weight (grams) 26.3 26.2 27.4 25.6 25.9 26.3 

Liver 51.7 k 1.26 53.1 -+ 0.75 51.8 k 1.00 52.5 f 1.01 52.7 f 1.56 *56.3 f 1.21 
Thymus 1.6 f 0.08 1.5 f 0.07 1.7 f 0.06 1.7 f 0.11 1.7 f 0.11 1.6 f 0.09 
Right kidney 6.7 f 0.15 7.4 k 0.32 *7.8 f 0.22 **8.0 f 0.26 **7.9 f 0.22 **8.2 f 0.26 
Heart 5.2 f 0.19 5.0 f 0.18 4.9 f 0.10 5.1 f 0.17 5.3 f 0.19 5.6 f 0.24 
Brain 18.0 f 0.41 17.9 k 0.44 17.6 k 0.27 18.2 f 0.22 18.4 f 0.35 18.3 k 0.38 
Lungs 10.3 f 0.83 9.3 f 0.38 8.7 f 0.31 9.2 f 0.37 8.8 f 0.28 9.9 f 0.66 

(a)Mean f standard error in milligrams oforgan 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<O.Ol 

Dimethoxane, NTP TR 354 44 



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 alveolarhronchiolar 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 

III. RESULTS: MICE 

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 a n d  Clinical Signs 

Mean body weights of dosed and vehicle control 
mice were generally similar throughout t he  
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 

MALE 

Body weight (grams) 

Brain 
Liver 
Kidney 

FEMALE 

Body weight (grams) 

Brain 
Liver 
Kidney 

Vehicle Control 

44.1 f 1.72 

10.6 f 0.47 
53.4 f 3.75 

9.2 f 0.25 

37.6 f 1.82 

12.9 f 0.70 
41.8 f 1.09 

5.8 f 0.20 

250 mg/kg 500 mg/kg 

44.3 f 2.05 41.7 f 1.16 

10.7 f 0.58 11.2 k 0.26 
55.0 f 2.36 65.2 k10.72 
9.2 f 0.46 9.2 f 0.17 

40.9 k 1.53 36.5 f 1.37 

11.7 f 0.50 13.5 f 0.53 
39.6 f0.74 *46.4 f 1.52 
5.6 f 0.16 **6.9 k 0.34 

(a )Mean f 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<O.Ol 
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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 mgkg 

MALE 
Number examined (b)  

Leukocytes (l,OOO/mm3) 

Lymphocytes (1,00O/mm~) 

Segmented neutrophils (1,00O/mm3) 

Eosinophils (1  ,OOO/mm3) 

Bands (l,OOO/mm3) 

Hematocrit (percent) 

Hemoglobin (g/dl) 

Mean corpuscular hemoglobin (pg) 

Mean corpuscular hemoglobin concentration (g/dl) 

Mean corpuscular volume (p3) 

Platelets (1 ,OOO/mm3) 

Erythrocytes (lO6/mm3) 

Albumirdglobulin ratio 

Albumin (g/dl) 

Alkaline phosphatase (IU) 

Hlood urea nitrogen (mg/dll 

Cholinesterase (IUlliter) 

Creatinine (mg/dl) 

Sorbitol dehydrogenase (IUAiter) 

Serum glutamic-oxaloacetic transaminase (IUfliter) 

Serum glutamic-pyruvic transaminase (IUlliter) 

Total bilirubin (mg/dl) 

Total protein (g/dl) 


FEMALE 
Number examined 

Leukocytes ( 1 ,OOO/mm3) 
Lymphocytes (l,OOO/mm3) 
Segmented neutrophils (l,OOO/mm3) 
Eosinophils (l,OOO/mm3) 
Hands (1 ,OOO/mm3) 
Hematocrit (percent) 
Hemoglobin (g/dl) 
Mean corpuscular hemoglobin (pg) 
Mean corpuscular hemoglobin concentration (g/dl) 
Mean corpuscular volume (p3) 
Platelets ( l,OOO/mm3) 
E:rythrocytes (lO6/mm3) 
Albumidglobulin ratio 
Albumin (g/dl) 
Alkaline phosphatase (IU) 
Blood urea nitrogen (mg/dl) 
Cholinesterase ( IUAiter) 
(Zreatinine (mg/dl) 
Sorbitol dehydrogenase (IUfliter) 
Serum glutamic-oxaloacetic transaminase (IUlliter) 
Serum glutamic-pyruvic transaminase ( IUlliter 
Total bilirubin (mg/dl) 
Total protein (g/dl) 

10 

(c)5.97 f 0.635 
(c)3.10 f 0.291 
(c)2.72 f 0.470 
(~10.13f0.047 
(c)0.02 f0.014 

44.5 f1.08 
15.1 f 0 . 3 4  
15.1 f0.17 
33.9 f0.38 
44.8 f 0.57 
671 f 56.3 

9.978 f0 .288  
2.01 f 0.11 1 
3.58 f0.142 
25.1 f 1.72 
23.1 f0.75 

6,080 f408 
0.51 f0.067 

(e)56.4 f3.68 
101 f 12.9 

45.2 f 15.12 
0.29 f0.021 
5.40 f0.174 

10 

3.88 f0.360 
2.86 f0.252 
0.97 f 0.276 
0.05 f0.016 
0.00 f0.00 
46.1 f 1.30 
15.6 f0.41 
15.3 f 0.15 
33.9 f0.34 
45.3 f0.40 
334 f53.3 

10.18 f0.25 
3.66 f0.116 
4.02 f0.049 
72.2 f 5.89 
26.9 f0.91 

7,829 f 140 
0.45 f0.027 
63.6 f6.98 
259 f 26.8 
59.5 f 8.24 
0.27 f0.020 
5.13 f0.076 

10 

6.64 f 0.636 
4.13 f0.533 
2.31 f 0.468 
0.18 f 0.089 
0.01 f 0.007 
44.7 f 3.34 
15.1 f 1.19 
15.2 f 0.26 
33.6 f0.38 
45.3 f0.96 
662 f 96.6 

(e)9.369 k 0.696 
1.95 f0.134 
3.43 f0.145 
26.8 f 2.25 

**28.8 f 1.12 
5,846 f 419 
0.48 f 0.025 

( e )75.0 f7.45 
f 9.0 

(e )49.2 f 14.85 
0.30 f0.022 
5.24 f0.114 

10 

2.90 f0.228 
2.35 f0.209 
0.50 f0.048 
0.05 f0.016 
0.00 f0.00 
48.5 f0.72 

*16.6 f0.26 
15.5 f 0.11 
34.1 f 0 . 2 5  
45.4 f0.27 
382 f51.3 

10.73 f0.13 
3.62 f0.178 
4.00 f 0.126 
54.8 f 5.63 
25.9 f 1.54 

*8,488 f166 
0.47 f 0.021 
56.5 f 3.48 
249 f 37.1 
42.7 f3.96 
0.27 f 0.031 
5.25 f 0.083 

500 m g k g  

6.42 f 0.593 
3.81 f 0.664 
2.50 f 0.392 
0.09 f0.030 
0.02 f0.010 

(d)47.5 f 2.16 
(d)16.1 f 1.02 
(d)15.1 f0.33 
(d)33.6 f 0.54 
(d)45.1 f 1.31 
td) 673 f 93.4 
10.002 f0.388 

2.05 f 0.1 15 
3.70 f0.278 
27.4 * 0.78 

(d)26.4 f 1.27 
6,203 f 375 
0.50 f 0.041 

*84.2 f 15.09 
114 f 19.9 

65.2 f 31.83 
0.30 f0.023 
5.52 f 0.377 

10 

3.74 f 0.410 
2.73 f0.316 
0.93 f0.157 
0.07 f0.024 

0.0086 f0.0059 
46.8 f0.84 
15.6 f0.28 
15.4 f 0.13 
33.4 f0.27 
46.2 f0.25 
385 f 30.6 

10.15 f 0.17 
3.71 k0.114 
3.98 f0.042 
63.1 f 4.57 
24.0 f 1.37 

7,805 f239 
0.42 f 0.020 
48.1 f 3.31 
*184 f 17.7 

**37.6 f 1.85 
0.26 f0.029 
5.06 k 0.050 

(a )Mean f standard error; P values vs. the vehicle controls by Dunn's test or  Shirley's test (Dunn, 1964; Shirley, 1977). 
tb) Unless otherwise specified 
(c)Seven animals were examined. 
(d)Ten animals were examined, 
( e )Nine animals were examined. 

(f7 Eight animals were examined. 

*P<0.05 

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

Week Vehicle Control 250 m g k  500 m g k g  
on Av. Wt. No. Av. wt.  wt.  (percen: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 
1 
2 

24.0 
26.2 

60 
60 

25.1 
26.3 

3 27.3 60 27.4 
4 26.9 60 29.0 
5 28.5 60 29.8 
6 29.8 60 30 3 
7 29.0 60 31.2 
8 
9 

31.0 
30.3 

R0 
60 

31.0 
31.6 

10 32.0 R0 31.3 
11 
12 

32.7 
32.6 

60 
60 

32.4 
32.7 

13 34.0 60 34.2 
18 
22 

34.9 
35.2 

59 
59 

34.5 
36.1 

26 
30 

36.4 
38.0 

59 
59 

35.7 
37.9 

14 :37.6 59 38.6 
,'%R 
42 

19.6 
39.9 

59 
59 

39.7 
39.7 

46 40.5 69 40.8 
'>(J
54 

40.1 
42.3 

59 
59 

40.3 
42.5 

58 
62 

43.2 
42.9 

59 
59 

42.8 
43.0 

R6 
70 
74 
78 
82 

43.1 
43.8 
43.2 
42.8 
42.2 

59 
iaJ 49 

48 
45 
43 

43.7 
43.6 
44.2 
43.5 
42.4 

86 

94 
98 

102 
104 

90 
41.5 
40 6 
39.6 
40.6 
40.2 
39.6 

43 
41 
41 
38 
36 
34 

42.2 
40.6 
40.2 
38 5 
39.4 
39.5 

FEMALE 

0 18.2 60 18.0 
19.5 60 18.8 
20.7 60 20.4 
21.9 60 20.7 
22.1 60 22.3 
22.9 60 23.3 
23.6 60 23.6 
24.0 60 24.1 

9 
10 

24.2 
24.2 
24.8 

60 
60 
60 

24.5 
24.7 
24.6 

11 
12 
13 

25.5 
24.5 
26.3 

60 
60 
60 

25.8 
25.5 
26.4 

18 27.7 60 27.0 
22 
26 
30 

29.0 
30.8 
30.8 

60 
60 
En.. 

28.8 
30.2 
31.2 

34 32.7 60 32.6 
38 33.4 60 33.8 
42 34.8 60 35.3 
46 35.9 60 35.7 
50 34.3 60 35.8 
54 36.1 60 37.6 
58 38.1 60 38.4 
62 38.8 59 39.1 
66 
70 
74 

39.5 
41.9 
42.5 

59 
(a) 48 

48 

40.7 
42.4 
43.4 

78 
82 

41.8 
42.9 

47 
47 

41.9 
43.4 

86 42.9 43 43.9 
90 42.6 42 42.7 
94 
98 

41.6 
41.0 

39 
39 

43.6 
43.6 

102 
104 

40.3 
40.9 

38 
36 

43.5 
43.5 

(a) Interim kill occurred. 

97.5 
104.6 
100.4 
100.4 
107.8 
104.6 
101.7 
107.6 
100.0 
104.3 
97.8 
99.1 

100.3 
100.6 
98.9 

102.6 
98.1 
99.7 

102.7 
100.3 
99.5 

100.7 
100.5 
100.5 
99.1 

100.2 
101.4 
99.5 

102.3 
101.4 
100.5 
101.7 
100.0 
101.5 
94.8 
98.0 
99.7 

98.9 
96.4 
98.6 
94.5 

100.9 
101.7 
100.0 
100.4 
101.2 
102.1 
99.2 

101.2 
104.1 
100.4 
97.5 
99.3 
98.1 

101.3 
99.7 

101.2 
101.4 
99.4 

104.4 
104.2 
100.8 
100.8 
103.0 
101.2 
102.1 
100.2 
101.2 
102.3 
100.2 
104.8 
106.3 
107.9 
106.4 

60 
59 
58 
58 
58 
57 
57 
57 
57 
57 
57 
57 
57 
57 
56 
56 
56 
56 
55 
55 
54 
54 
54 
54 
54 
54 
52 

raJ 41 
40 
39 
36 
36 
:is 
33 
:30 
27 
27 

60 
6(1
6(1
60 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
58 
58 
58 
58 
57 

faJ47 
47 
47 
47 
41 
42 
40 
38 
35 
35 

23.3 
25.0 
26.7 
28.1 
29.5 
30.1 
30.6 
31.4 
31.1 
32.1 
31.5 
32.2 
32.7 
34.3 
36.0 
36.1 
37.9 
38.7 
39.5 
40.6 
41.2 
41.2 
41.6 
43.5 
44.2 
44.2 
44.2 
43.3 
44.1 
43.5 
42.5 
12.1 
41.1 
40.5 
40.7 
39.7 
39.5 

18.2 
19.4 
20.8 
21.7 
22.1 
23.0 
23.4 
24.3 
24.8 
24.7 
25.2 
26.0 
25.4 
26.9 
28.2 
29.8 
31.0 
31.0 
33.0 
33.4 
35.3 
36.0 
35.4 
36.9 
40.5 
40.6 
40.9 
42.9 
44.0 
41.8 
43.4 
45.2 
44.4 
44.7 
45.1 
44.4 
44.1 

96.3 60 
104.2 60 
101.9 60 
102.9 60 
109.7 60 
105.6 60 
102.7 60 
108.3 60 
100.3 60 
105.9 60 
98.4 60 
98.5 R0 

100.3 60 
100.9 60 
103.2 60 
102.6 60 
104.1 60 
101.8 59 
105.1 59 
102.5 59 
103.3 59 
101.7 58 
103.7 58 
102.8 58 
102.3 58 
103.0 57 
102.6 57 
88.9 far 46 

102.1 15 
101.4 45 
100.7 42 
101.4 41 
101.2 39 
102.3 :iR 
100.2 34 
98 8 '10 
99.7 19 

100.0 60 
99.5 60 

100.5 60 
99.1 60 

100.0 60 
100.4 60 
99.2 60 

101.3 60 
102.5 60 
102.1 60 
101.6 60 
102.0 60 
103.7 60 
102.3 60 
101.8 60 
102.8 60 
100.6 60 
100.6 59 
100.9 59 
100.0 59 
101.4 58 
100.3 58 
103.2 58 
102.2 58 
106.3 58 
104.6 58 
103.5 58 
102.4 (a)47 
103.5 45 
100.0 45 
101.2 45 
105.4 44 
104.2 44 
107.5 39 
110.0 37 
110.2 34 
107.8 34 
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III. RESULTS: MICE 


Survival 	 Pathology and Statistical Analyses of 
Results 

Hstimates of the probabilities of survival for 
male and female mice administered dimethox- This section describes the statistically signifi- 
;.me a t  the doses used in these studies and for ve- cant or biologically noteworthy changes in the 
hicle controls are shown in Table 22 and in the incidences of mice with neoplastic or nonneo- 
Kaplan and Meier curves in Figure 8. No signif- plastic lesions of the forestomach. 
icant differences in survival were observed be- 
t,ween any groups of either sex. 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 a t  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 I N  THE TWO-YEAR GAVAGE STUDIES OF DIMETHOXANE 

Vehicle Control 250 mg/kg 500 mg/kg 

MALE (a) 

Animals initially in study tb) 50 50 50 

Natural deaths 11 10 12 
Moribund kills 6 11 9 
Animals rnissesed 0 2 0 
.Animals surviving until study termination 33 27 29 

Survival P values ( c )  0.493 0.614 0.509 

FEMALE (a) 

Animals initially in study tb) 50 50 50 

Natural deaths 7 9 7 
Moribund kills 7 5 9 
Animals missing 
,4nimals surviving until study termination 

0 
36 

1 
35 

0 
34 

Survival P values (c) 0.768 1.000 0.837 

(a)First day oftermination period: 731 
( 1 1 )  An additional 10 animals were placed on study in each group and killed on day 458. 
( c )The result ofthe 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. 

49 	 Dimethoxane, NTP TR 354 



............l...... . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . .  


0.5 I I 1 I I I I
15 so 45 60 75 90 105 1200 

WEEKS ON STUDY 

....... . . . . I . . . . . . .  . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  ..... .......,.......... . . . .  


0 

WEEKS ON STUDY 

FIGURE 8. KAPLAN-MEIER SURVIVAL CURVES FOR MICE ADMINISTERED 

DIMETHOXANE IN CORN OIL BY GAVAGE FOR TWO YEARS 


Dimethoxane, NTP TR 354 50 



Figure 9. Focal hyperplasia of the forestomach apithelium in high dose male mouse CID no. 492. Note the thickened, folded 
epithelium, the accumulation ofkeratin 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. 









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 a t  or near the junction of the forestomach 
and glandular stomach and consisted of slight 
hyperplasia of the stratif ied 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 
ep i the l ium w a s  observed.  These  l e s ions  
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 

Lesion 

MALE 

Acanthosis 
Hyperkeratosis
Chronic Active Inflammation 
Focal Hyperplasia 

Squamous Papilloma 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Day of First Observation 
Life Table Tests 
Logistic Regression Tests 

Squamous Cell Carcinoma 

OF DIMETHOXANE (a) 

Vehicle Control 250 mg/kg 500 mg/kg 

2/47 (4%) 
1/47 (2%) 
0147 (0%)
2/47 (4%) 

4/47 (9%) 
1/47 (2%) 
0147 ( 0%) 

7/47 ( 15%) 

20150 (40%) 
23/50 (46%) 
5/50 (10%) 
11/50 (22%) 

2/47 (4%) 
5.1% 

3/47 (6%) 
11.1% 

7/50 (14%) 
18.7% 

1/33 (3%) 
542 

3/27 ( 1  1%) 
731 

2/29 (7%) 
550 

P=0.044 P=0.412 P=0.073 
P =0.057 P=0.454 P=0.117 

0147 (0%) 0147 (0%) 1/50 (2%) 

Squamous Papilloma or Squamous Cell Carcinoma (b) 
Overall Rates 
Adjusted Rates 
Terminal Rates 
Day of First Observation 
Life Table Tests 
Logistic Regression Tests 

FEMALE 

Acanthosis 
Hyperkeratosis
Chronic Active Inflammation 
Focal Hyperplasia 
Squamous Papilloma 

2/47 (4%) 
5.1% 

3/47 (6%) 
11.1% 

8/50 (16%) 
20.5% 

1/33 (3%) 
542 

3/27 (11%) 
731 

2/29 ( 7% 
469 

P=0.024 P=0.412 P=0.044 
P=0.033 P=0.454 P=0.087 

0149 ( 0%) 

0149 (0%)
0149 (0%) 
3/49 (6%)
3/49 (6%) 

5/48 (10%) 
4/48 ( 8% 
4/48 (8%) 
14/48 (29%) 
3/48 (6%) 

23/48 (48%) 
27/48 (56%) 
6/48 (13%) 
22/48 (46%) 
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 k SD): 41230 (2% k 2%); historical incidence in NTPstudies: 3211,937 
(2%* 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; i t  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 S9, a significant in- 
crease in SCEs was observed over a range of 11-

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

Strain Dose (pglplate) 

TA100 

0 
33 

100 
333 

1,000 
2,000 
2,150 
2,500 
3,333 

Trial summary 
Positive control td)  

TA100 

0 
100 
333 

1,000 
3,333 
4,444 
5,500 
5,555 
6,666 

Trial summary 
Positive control (d )  

'rA 1535 

0 
33 

100 
333 

1,000 
2,150 
3,333 
6,666 

Trial summary 
Positive control (d) 

TA 1537 

0 
33 

100 
333 

1,000 
2,150 
3,333 
6,666 

Trial summary 
Positive control (d) 

Trial 1 

118 f 0.7 
126 f 3.5 
113 f 12.3 
98 k 2.6 

119 f 9.2 

134 f 12.3 

Negative 
1,379 f 61.1 

Revertantslplate (b) 

-s9 
Trial 2 

129 f 3.8 

133 f 6.2 
125 f 9.4 
122 f 11.3 
143 f 1.2 

15 f 9.2 _-

Negative 
1,429 f 67.5 

Trial  3 

163 f 3.1 

156 f 3.6 
146 f 3.8 
164 f 4.1 
173 k 6.7 

_-
(c)289 f 26.3 

Equivocal 
284 f 43.1 

Trial 1 

107 2 4.9 
106 f 5.7 
111 f 11.5 
105 f 6.1 
156 f 3.3 

-_ 

(c)278 f 18.4 

Positive 
1,313 f 49.5 

-s9 

22 f3.7 
23 f0.9 
16 f 1.9 
19 f 2.3 
17 f 2.3 
18 f 2.5 

Negative 
968 f 21.7 

-s9 

9 f 1.2 
7 f 0.3 
9 f 2.3 
8 f 3.3 
5 f0.9 
6 f 0.9 

Negative 
111 f 11.4 

t S9 (hamster) tS9 ( ra t )  
Trial  2 

145 f 5.6 

138 f 4.7 
136 f 1.5 
145 f 13.4 

245 f 14.2 
(C)753f 59.3 

Positive 
719 f 28.9 

+S9 ( ra t )  

7 f 2.3 

1 f 1.5 
7 f 0.6 

11 f 0.6 

7 f 1.3 
7 f 1.5 

Negative 
77 f8.5 

+S9 (rat)  

8 f 1.9 

9 f 1.2 
9 f 1.8 
8 f 1.8 

8 f 1.8 
(c )6  f 1.5 

Negative 
9 f 6.2 

Trial 2 Trial 1 

112 f 9.7 115 f 3.4 
-- 105 f 15.6 
-- 96 f 1.7 

123 f 12.9 109 k 8.7 
140 f 2.6 135 f 2.1 
154 k 11.5 _-
271 f 20.4 _ _  

(c)299f 33.7 (c)219f 33.3 

Positive Equivocal 
2,894 f 8.4 916 f 17.5 

tS9 (hamster) 

1 f 3.0 _ -
1 f 1.5 
1 f 3.7 

11 f 1.2 _-
6 f 0.9 
5 f0.3 

Negative 
99 f 12.7 

t S9 (hamster) 

1 f 3.2 

8 f 1.3 
1 f 0.9 
6 f 0.6 

8 f 1.2 
( c ) 6f 1.2 

Negative 
15 f 9.6 
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TABLE 24. MUTAGENICITY OF DIMETHOXANE IN SALMONELLA TYPHlMURlUM (Continued) 

Strain Dose (pg/plate) RevertantdPlate (b) 

TA98 -s9 t S9 (hamster) t S 9  (rat) 

0 21 k 2.4 24 f 0.3 26 f 0.6 
33 20 k 1.9 

100 23 f 2.3 29 k 1.3 27 k 2.9 
333 20 f 1.2 28 f 2.4 26 f 2.9 

1,000 18 f 2.6 28 k 2.2 32 f 5.2 
2,150 20 f 3.0 --
3.333 -_ 16 _+ 1.5 27 _+ 2.0 
6,666 ( c ) 8f 1.7 (c)2 k 1.7 

Trial summary Negative Negative Negative 

Positive control (d) 1,886 k 9.4 1,509 k 76.3 855 k 39.2 


-
( a )  Study performed at EG&G Mason Research Institute. Data are presented in Mortelmans e t  al. (1986). Cells and study 
compound or solvent (dimethyl sulfoxide) were incubated in the absence of exogenous metabolic activation ( -S9) 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;O pg/plate dose is the solvent control. 
( b )Revertants are presented as mean k standard error from three plates. 
( c )Slight toxicity 
( d )Positive control; 2-aminoanthracene was used on all strains in the presence of S9. 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 I N  CHINESE HAMSTER OVARY CELLS 
BY DIMETHOXANE (a) 

No. of SCEs/  Relative 
Dose Total Chromo- No. of Chromo- SCEs/ Hours  SCEs/Cell 

(pg/ml) Cells somes SCEs some Cell in BrdU (percent) (b) 

-s9 (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 
3.66 

50 
50 

1,046 
1,049 

611 
1,62 1 

0.58 
1.55 

12.2 
32.4 

25.7 
25.7 

120.8 
320.8 

Mitomycin C 0.001 
0.02 

50 
5 

1,038 
105 

637 
194 

0.61 
1.85 

12.7 
38.8 

25.7 
25.7 

125.7 
384.2 

Trial  2-Summary: Positive 

Dimethyl sulfoxide 50 1,040 511 0.49 10.2 26.2 

Dimethoxane 7.6 
10.1 

50 
50 

1,048 
1,048 

1,303 
1,620 

1.24 
1.55 

26.1 
32.4 

26.2 
26.2 

255.9 
317.6 

12.6 50 1,059 2.285 2.16 45.7 (d)33.2 448.0 

Mitomycin C 0.001 
0.01 

50 
5 

1,048 
101 

592 
198 

0.56 
1.96 

11.8 
39.6 

26.2 
26.2 

115.7 
388.2 

+ S9 (e)--Summary: Positive 

Dimethyl sulfoxide 50 1,045 502 0.48 10.0 25.7 

Dimethoxane 11 50 1,046 621 0.59 12.4 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 
2 

50 
5 

1,054 
105 

816 
208 

0.77 
1.98 

16.3 
41.6 

25.7 
25.7 

163.0 
416.0 

(a )Study performed at Litton Bionetics, Inc. SCE = sister chromatid exchange; BrdU = bromodeoxyuridine. A detailed de- 
scription ofthe 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 (c) 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 ofculture exposed to solvent 
(c)In the absence ofS9, 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 S9, 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 DIMETROXANE (a) 

-S9 (by +s9 (c) 
Dose Total No. of Absl Percent Dose Total No. of Absl Percent 

(pg/ml) Cells Abs Cell Cells (pg/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 19 0.38 22.0 12.5 50 21 0.42 26.0 

( a )Study performed a t  Litton Bionetics, Inc.; Abs = aberrations. A detailed presentation ofthe 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 firstmetaphase by addition of colcemid and harvested by mi- 
totic shake-off, fixed, and stained in 6% Giemsa. 
tb) In the absence of S9,cells were incubated with study compound or solvent for 8-10hours a t  37' C. Cells were then washed, 
and fresh medium containing colcemid was added for a n  additional 2-3 hours followed by harvest. 
(cl In the presence of S9,cells were incubated with study compound or solvent for 2 hours a t  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. S9was from the liver ofAroclor 1254-induced male Sprague Dawley rats. 
td) Because of significant chemical induced cell cycle delay, incubation time prior to addition of colcemid was lengthened to 
provide sufficient metaphases a t  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 Lethalsmo. of X Chromosomes Tested Overall 
Exposure (ppm) of Deaths  

(percent)  
of Sterility 
(percent) 

Mating 1 Mating 2 Mating 3 Total (b) 

Injection 6,000 2 0 3/1,516 1/1,439 M.417 34,372 (0.11%) 

0 011,993 3/1,926 111,766 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 1ff84 112,795 (0.04%) 


Injection 12,500 17 14 2/1,543 2/1,080 2/1,086 6/3,709 (0.16%) 

0 212,062 311,884 1/1,651 6/5,597 (0.11%) 


(a)Study performed a t  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 l ) ,  spermatids (mating 
21, 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 a s  vials containing no wild-type males; these were retested. Results were significant 
a t  the 5%level (Margolin e t  al., 1983). 
( b )Combined total number of lethal mutations/number of X chromosomes tested for three mating trials 

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

Transfers  Total Total No. Total Trans-  
Route of 
Exposure 

Dose 
(ppm) 1 

(translocations/total Fl tested) 
2 3 4 5 6 

No. of 
Tests  

of Trans-
locations 

locations 
(percent)  

Injection 12,000 Ol1.305 0/1,247 011,037 OB03 Ob33 01345 5,270 0 0.00 

Historical 
control 0 116,163 2 0.0017 

(a )Study performed a t  University of Wisconsin-Madison. Data are presented in WoodrutTet 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. I 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, i t  was 
reported to cause malignant liver tumors in 
male Wistar rats (Hoch-Ligeti e t  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 a t  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 B6C3F1 mice. The 
compound was administered in corn oil because 
ofr,ts 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 
ovtdry (CHO) cells for s i s te r  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 tes ted in  aqueous 
media. 

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 e t  al., 1983) and/or to Drosophila 
(Woodruff e t  al., 1985; Mortelmans et  al., 1986). 

Resul ts  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 a t  doses higher than 125 mg/kg, and in 
male and female mice a t  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. 

Resul ts  of the Fifteen-Month a n d  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 r a t s  received in the drinking 
water study w a s  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 a t  
2 years (Tables C l  and Dl) .  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 

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: 41230, 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 16days 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 a n  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 sk in  
(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 e t  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, i t  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 e t  al., 1987). 
This issue is important because squamous cell 
carcinomas have been proposed to ar ise  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 
B6C3F1 mice (Table 29). All these chemicals are 
known irritants, are mutagenic (except benzyl 
acetate) in the majority of genotoxicity tests (Ta- 
ble 301, 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 a t  other sites. Dimethoxane 
shares all the features common to these fore- 
stomach carcinogens, except t ha t  it increased 
the incidence of papillomas only in male B6C3F1 
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 a t t r i b u t e d  t o  d i m e t h o x a n e  
administration. 

Audi t  

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 B6C3F1 mice, as 
indicated by an  increased incidence of forestom- 
ach neoplasms. There was no evidence of carci-
nogenic activity for female B6C3F1 mice re-
ceiving 250 or 500 mg/kg per day. Acanthosis 
and hyperkeratosis occurred a t  increased inci- 
dences in the forestomach of high dose rats. In-
flammation, acanthosis with hyperkeratosis, 
and focal hyperplasia occurred a t  increased inci- 
dences in the forestomach of dosed mice. 

*Explanationof Levels of Evidence of Carcinogenic Activity is on page 6. 

A summary of the Peer Review comments and the public discussion on this Technical Report appears on page 9. 
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TABLE 29. INCIDENCES OF FORESTOMACH SQUAMOUS CELL NEOPLASMS IN B6C3F1 MICE GIVEN 
VARIOUS CHEMICALS IN CORN OIL BY GAVAGE FOR UP TO TWO YEARS 

Study 
Male 

Dose Papilloma 
(mg/kg) 

Carcinoma 
Female 

Dose Papilloma Carcinoma 
(mg/kg) 

References 

Ethyl acrylate 
0 

100 
200 

0148 
4/47 
9/50 

0148 
2/47 
5/50 

0 
100 
200 

1/50 
4/49 
5/48 

0150 
1/49 
2/48 

NTP, 1986a 

Diglycidyl resorcinol ether 
0 

50 
100 

0147 
4/49

10150 

0147 
14/49 
25/50 

0 
50 

100 

0147 
5/49

10149 

0147 
12/49 
23/49 

NTP, 1986b 

1,2-Dibrorno-3-chloropropane 
0 0120 

80-130 0146 
160-260 0149 

0120 
43/46 
47/49 

0 
60-130 

120-260 

0120 
0150 
0148 

0120 
50150 
47/48 

NCI, 1978 

Dimethylvinyl chloride 
0 

100 
200 

0148 
42/47 
35/44 

1/48 
3/47 
8/44 

0 
100 
200 

0150 
1/47 
3/43 

0150 
40147 
36/43 

NTP, 1986c 

3-Chloro-2-rnethylpropene 
0 

100 
200 

3/49 
19/49 
30149 

0149 
5/49 
7/49 

0 
100 
200 

0150 
15/48 
29/44 

0150 
1/48 
2/44 

NTP, 1986d 

Dichlorvos 
0 

10 
20 

1/50 
1150 
9/50 

0150 
0150 
0150 

0 
20 
40 

5/49 
6/49 

18/50 

0149 
0149 
2/50 

NTP, 1989b 

Benzyl acetate 
0 

500 
1,000 

3/49 
3/48 
9/49 

1/49 
1/48 
2/49 

0 
500 

1,000 

0150 
0150 
4/48 

0150 
0150 
0148 

NTP, 1986e 

Dirnethoxane 
0 

250 
500 

2/47 
3/47 
7/50 

0147 
0147 
1/50 

0 
250 
500 

3/49 
3/48
1/48 

0149 
0148 
0148 

Current studies 
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TABLE 30. MUTAGENICITY OF VARIOUS CHEMICALS THAT INDUCE FORESTOMACH NEOPLASMS 
IN B6C3F1 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 

E t h v l  acrylate - + + + 

Diglycidyl resorcinol ether + + + + + + 

1, ! Dibromo-3-chloropropane + + + + + + 

Diniethylvinyl chloride + + + - + + 

3-(:hloro-2-methylpropene - + + + On test On test 

Dichlorvos + + + + 
Berizyl acetate - + - On test On test 

DI methoxane + Not tested + t -

Benzaldehyde - + + - -

Diiinethoxane, 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- 
t y  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-hydroxyethoxyaceticacid as the ma- 
jor urinary metabolite of 1,bdioxane 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. 
9 1-96. 


10. Chu, 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 HCl and tetracycline HC1 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 d a t a  
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 t rea tments  
with a control. J. Am. Stat. Assoc. 50:1096-1122. 

18. Galloway, S.M.;Bloom, A.D.; Resnick, M.; 
Margolin, B.H.; N a k a m u r a ,  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:l-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. lO(Supp1. 
10):1-175. 


Dimethoxane, NTP TR 354 66 



V. REFERENCES 


20. Gart, J .J . ;  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, 
J . ;  Boorman, G.A.; McConnell, E.E. (1985) Neo- 
plasms observed in untreated and corn oil ga- 
vage control  groups of F344/N r a t s  a n d  
(C57BL/6N X C3H/HeN)F1 (B6C3F1) mice. J. 
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 a n  m-dioxane deriv- 
ative: 2,6-Dimethyl-m-dioxan-4-01acetate (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. 

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. 
91527-549. 

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 
binomia 1 responses. Environ . Mu tagen. 5: 705- 
716. 

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. (198313) 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 .  Nat l .  Cancer  Ins t .  
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. 

67 Dimethoxane, NTP TR 354 



V. REFERENCES 


40. The Merck Index (1983) 10th ed. Rahway, 
N J :  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. 
$(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 Inst i tute  (NC11 (1976) 
Guidelines for Carcinogen Bioassay in Small Ro- 
dents. NC1 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. NC1 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) a s  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. 

48. National Toxicology Program (NTP) (1986a) 
Carcinogenesis Studies of Ethyl Acrylate in  
F344/N Rats and B6C3F1 Mice. NTP Technical 
Report No. 259. U.S. Department of Health and 
Human  Serv ices ,  Publ ic  H e a l t h  S e r v i c e ,  
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 
B6C3F1 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) ( 1 9 8 6 ~ )  
Toxicology and Carcinogenesis Studies of Di- 
methylvinyl chloride (1-C hloro-2- Me t hylpro-
pene) in F344/N Rats and B6C3F1 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 
B6C3F1 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 B6C3F1 Mice. NTP 
Technical Report No. 250. U.S. Department of 
Health and Human Services, Public Health Ser- 
vice, National Insti tutes 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 
B6C3F1 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. 

I'hmethoxane, NTP TR 354 68 



V. REFERENCES 


54. National Toxicology Program (NTP) (1989a) 
Toxicology and Carcinogenesis Studies of Tetra- 
cycline Hydrochloride in F344/N Rats and 
B6C3F1 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. 

5 5 .  National Toxicology Program (NTP) (1989b) 
Toxicology and Carcinogenesis Studies of Di- 
chlorvos in F344/N Rats and B6C3F1 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. 

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 dermatit is  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. 

69 Dimethoxane, NTP TR 354 



Ilimethoxane, NTP TR 354 
 70 



APPENDIX A 

SUMMARY OF LESIONS IN MALE RATS IN 

THE TWO-YEAR GAVAGE STUDY OF 

DIMETHOXANE 

PACE 

TABLE A l  	 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 
Animals removed 
Animals examined histopathologically 

60 
60 
50 

60 
60 
50 

60 
60 
50 

ALIMENTARY SYSTEM 
Intestine large, rectum 

Intestine small, ileum 

Intestine small, jejunum 

Liver 

Mesothelioma malignant 

Mesothelioma malignant 

Mesothelioma malignant 

Leukemia mononuclear 
Mesothelioma malignant 
Neoplastic nodule 

Leukemia mononuclear 
Mesothelioma malignant 

Leukemia mononuclear 
Mesothelioma malignant 
Acinus, adenoma, multiple 

Leukemia mononuclear 

Papilloma squamous 

Mesentery 

Pancreas 

Salivary glands 

Stomach, forestomach 

(49) 

*(50) 

2 (4%) 

3 (6%) 

1 (2%) 

1 (2%) 

(50) 

(50) 

(50) 

(47) 

(45) 

(50) 

(50) 

1 (2%) 

1 (2%) 

14 (28%) 

1 (2%) 
*(50) 

1 (2%) 
(50) 

1 (2%) 

( 5 0 )  

(50) 
1 (2%) 

(47) 

(45) 

(49) 

(50) 

1 (2%) 

9 (18%)
1 (2%) 

*(50) 
1 (2%) 
1 (2%) 

(50 )  

(50) 

(50) 
1 (2%) 

CARDIOVASCULAR SYSTEM 
Heart 

Leukemia mononuclear 
Mesothelioma malignant, metastatic, uncertain 

primary site 

(50)
2 (4%) 

(50)
1 (2%) 

1 (2%) 

(50)
1 (2%) 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Adenoma 
Carcinoma 
Leukemia mononuclear 

Leukemia mononuclear 
Pheochromocytoma benign 
Bilateral, pheochromocytoma benign 

Islets, pancreatic 
Adenoma 
Adenoma, multiple 
Carcinoma 

Parathyroid gland 
Adenoma 
Leukemia mononuclear 

Pituitary gland 
Leukemia mononuclear 
Pars distalis, adenoma 

Bilateral, C-cell, adenoma 
C-cell, adenoma 
C-cell, carcinoma 
Follicular cell, adenoma 
Follicular cell, carcinoma 

Adrenal gland, medulla 

Thyroid gland 

(50) 

1 (2%)
a (12%) 

6 (12%)
5 (10%) 

(50 )  

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

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

2 (4%)
13 (27%) 

1 (2%)
12 (24%) 
2 (4%) 

(49) 

(50) 

(50)
1 (2%) 
1 (2%) 
4 (8%) 

4 (8%) 
9 (18%) 
1 (2%) 

1 (2%) 

(50 )  

(50) 

(46) 

(50) 
1 (2%)
7 (14%) 

2 (4%)
10 (20%)
2 (4%) 
3 (6%) 
1 (2%) 

( 5 0 )  

(49)  

1 (2%)
3 (6%) 

3 (6%) 
4 (8%) 

(50) 

(50) 

1 (2%) 
(47) 

(49) 

11 (22%) 

2 (4%) 
8 (16%) 

(50) 

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 

Mesothelioma malignant 
Preputial gland 

Adenoma 
Prostate 

Leukemia mononuclear 
Seminal vesicle 

Mesothelioma malignant 
Testes 

Mesothelioma malignant 
Bilateral, mesothelioma malignant 
Bilateral. interstitial cell, adenoma 
Interstitial cell, adenoma 

(48) 

(48) 

(50) 

Y50) 

(50) 

1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 

32 (64%) 
13 (26%) 

(50) 

(47) 

(50) 

Y50) 

(50) 

1 (2%) 

2 (4%) 

1 (2%) 

1 (2%) 

34 (68%) 
9 (18%) 

(50) 

(49) 

(50) 

* G O )  

(50) 

1 (2%) 

2 (4%) 

1 (2%) 

33 (66%) 
11 (22%) 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Lymph node 
Femoral, leukemia mononuclear 

Carcinoma, metastatic, thyroid gland 
Mediastinal, leukemia mononuclear 
Pancreatic, leukemia mononuclear 
Renal, leukemia mononuclear 

Leukemia mononuclear 
Squamous cell carcinoma, metastatic, skin 

Leiomyosarcoma 
Leukemia mononuclear 
Mesothelioma malignant 

Leukemia mononuclear 

Lymph node, mandibular 

Spleen 

Thymus 

(50) 

(50) 
2 (4%) 

9 (18%) 
3 (6%) 

(50) 
11 (22%) 

1 (2%) 
19 (38%) 

(50) 

(38) 
2 (5%) 

(50) 

(50)
1 (2%) 
8 (16%) 

(50) 
5 (10%) 
1 (2%) 

(50) 

14 (28%) 
1 (2%) 

(40) 

(50) 

(50) 

5 (10%) 
1 (2%) 
1 (2%) 

4 (8%) 
(49) 

(50) 

9 (18%) 
1 (2%) 

1 (3%) 
(38) 

INTEGUMENTARY SYSTEM 
Mammary gland 

Skin 
Fibroadenoma 

Keratoacanthoma 
Lipoma 
Papilloma squamous 
Squamous cell carcinoma 
Sebaceous gland, adenoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 

(42) 

(50) 
1 (2%) 

1 (2%) 

1 (2%) 

2 (4%) 

(43) 

(50) 
1 (2%) 

3 (6%)
1 (2%) 
1 (2%)
1 (2%) 

1 (2%) 
2 (4%) 

(42) 

(50) 
2 (5%) 

2 (4%) 

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

MUSCULOSKELETAL SYSTEM 
None 

NERVOUS SYSTEM 
Brain 

Astrocytoma malignant 
Granular cell tumor malignant 
Leukemia mononuclear 
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TABLE A l .  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 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Carcinoma, metastatic, uncertain primary site 
Leukemia mononuclear 

Nose 

Leukemia mononuclear 


SPECIAL SENSES SYSTEM 
Zymbal gland 

Carcinoma 

URINARY SYSTEM 
Kidney 


Carcinoma 

Leukemia mononuclear 

Mesothelioma malignant 


Urinary bladder 

Leukemia mononuclear 

Mesothelioma malignant 


SYSTEMIC LESIONS 
Multiple organs 


Leukemia mononuclear 

Mesothelioma malignant 


ANIMAL DISPOSITION SUMMARY 
Animals initially in study 
Moribund 
Dead 
Terminal sacrifice 
Dosing accident 
Scheduled sacrifice 

TUMOR SUMMARY 
Total animals with primary neoplasms ** 

Total primary neoplasms 
Total animals with benign neoplasms 

Total benign neoplasms 
Total animals with malignant neoplasms 

Total malignant neoplasms 
Total animals with secondary neoplasms *** 

Total secondary neoplasms 
Total animals with malignant neoplasms- 

uncertain primary site 

(50) (50) (50) 
2 (4%) 

1 (2%) 
1 (2%) 

14 (28%) 10 (20%) 8 (16%) 

1 (2%) 
(50) (48) (50) 

*(50) *(50) 
1 (2%) 

*(50) 

(50) 

13 (26%) 

(50) 

11 (22%) 

(50) 
1 (2%) 
7 (14%) 
1 (2%) 

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

1 (2%) 

*(50) 
19 (38%) 
2 (4%) 

*(50 1 
14 (28%) 
1 (2%) 

*(50) 
9 (18%) 
1 (2%) 

60 60 60 
21 15 12 

4 4 6 
23 28 21 
2 3 11 

10 10 10 

50 47 48 
115 111 95 
50 45 48 
89 87 78 
24 23 16 
26 24 17 

4 
4 

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 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 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 0  


0 5 2 3 7 0 2 4 5 6 9 2 2 4 4 5 6 6 7 8 1 1 3 3 4  


CARCASS 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0  
ID 6 3 1 6 7 0 9 2 7 3 8 8 9 9 1 6 0 4 2 5 1 1 3 6  ' 2  

3 5 3 5 1 3 1 4 2 2 5 3 5 4 5 1 4 5 5 5 1 2 4 4 3  


+ + + + + + + + + + + + + M + + + + + + + + + + + . . . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + + + + + + + + + + + + + M + + + + + + + 

Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large. rectum , A + + + + + + + + + + + + + + + + + + + + + + + + 
Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, ileum . . . . . . . . . . . . . . . . . . . . . . . . .  

1n:estine smaILjejunurn . . . . . . . . . . . . . . . . . . . . . . . . . 

Liver . . . . . . . . . . . . . . . . . . . . . . . . .  


Leukemia mononuclear X x x x x  x x  x x x x x x  

Mesentery . . . . . . . . . . . . . . . . . . . . . . . .  


Mesothelioma malignant X X 

Pancreas . . . . . . . . . . . . . . . . . . . . . . . . .  


Le3kemia mononuclear X 

Acinus. adenoma, multiple 


Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  

Le'ikemia mononuclear X 


Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, forestomach . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  

Tooth . . . . . . . . . . . . . . . . . . . . . . . . .  


Blood vessel + + + + + + + + + + + + + + + + + + + + + + + + +  
Heart 

Leukemia mononuclear 
~ 

I 


Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland. cortex . . . . . . . . . . . . . . . . . . . . . . . . .  


Carcinoma 

Le,ikemia mononudear X x x  x 


Adrenal gland, medulla . . . . . . . . . . . . . . . . . . . . . . . . .  

Leukemia mononuclear X x x  x 

Pheochromocytoma benign X X 


Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  

Adenoma X 

Adenoma. multiple 


Parathyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adenoma X

Leukemia mononuclear X 


Pitwtary gland + + + + + + + + + + + M + + + + + + + + + + + + + 

Leukemia mononuclear X 

Pars distalis, adenoma x x X X X x x  x x  


Thyroid gland - + + + + + + + + + + + + + + + + + + + + + + + + ,
Bilateral. C-cell, adenoma X 

C .cell. adenoma X x x X x / 
C cell .  carcinoma 

None 

TEM 
Coagulating gland + + +  + + + + + + + + + + + + + + + + + +  + +  
Ductus deferens + + + + + r + 

Epididymis + - + + + + + + + + + + + + + + + M + + + + + + + 


Mesothelioma malignant X 

Preputial gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Prostate + + + + + + + + + + + + + + + + + + + + + + + + +  

Leukemia mononuclear X

Seminal vesicle + + +  + + + + + + + t + + t + +  + + + + I + + 
Testes . . . . . . . . . . . . . . . . . . . . . . . . .  

Mesothelioma malignant x 

Bilateral. mesothelioma malignant X 

Bilateral, interstitial cell. adenoma X x x  x x  x x x x x  

Irterstitial cell, adenoma x x x x  X X x x  x x x 


t.: Tissue examined microscopically M: Missing 

: Not examined A. Autolysis precludes examination 

' Present but not examined microscopically X: Incidence of listed morphology 
I I  Insuflicient tissue 
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TABLE AZ. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: VEHICLE CONTROL 
(Continued) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

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 TISSUES 

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 
I 

~~~ 

Esophagus + t + + + + + t + + + + + + + t + t + + + + + + +  49 
Intestine large + t + + + t + t t + + + + t + t + + + + + t t + +  50 
Intestine large, cecum + + + + + + + + M + t + + + t t + + + + + + + + +  48 
Intestine large colon t + t + t + + + + + + + + t + t + + t t + + + + +  50 
~ntes t ine  large: rectum t t t + + + + + + + + + + t + + t + + + t + + t +  49 
Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Intestine small. duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Intestine small. ileum t + + + + + + + + + + t + + + t + + + + + + + + +  50 
Intestine small. jejunum t t + + + + + + + + + + t + + + + + + + + + + + +  49 
Liver + + + + + + + + + + t + + + + t t + + + + + + + +  50 

Leukemia mononuclear x x  x X x x  19 
Mesentery . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Mesothelioma malignant 2 
Pancreas t + + + + + r + + t + + + + + + t + + + + + + t +  

Leukemia mononuclear X x 
Acinus, adenoma, multiple X 1 5 i  

Salivary glands . . . . . . . . . . . . . . . . . . . . . . . . .  50 , 
~ 

Leukemia mononuclear I 
Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Stomach. forestomach + t + + t + + + + + + + + + + + + + + + + + t + +  50 
Stomach, glandular + + + + + i f + + + + - + + + + + + + + + + t + +50 
Tooth . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Blood vessel + + + + + + + +  - + + + + + + + + + + + + + + +  49 

Heart . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Leukemia mononuclear 2 


i i-I 

Adrenal gland ! + + + + + + + + + + + + + + + + + + + + + + + + + l 5 0  
Adrenal gland. cortex . . . . . . . . . . . . . . . . . . . . . . . . . .  

Carcinoma X 1 5: 
Leukemia mononuclear I x  x 

.4drenal gland. medulla + + + + + + + + + + + + + + + + + + + + + + + + +  
Leukemia mononuclear X x 
Pheochromocytoma benign x x x  

Islets, pancreatic + + + - - + + M + + + + + + + + + + + + + + + + + 
.4denoma X 
Adenoma. multi le Y 

Parathyroid g i a n t  t + + + + + + + + + + + + + + M t + + t + A + t +  
Adenoma X 
Leukemia mononuclear 

Pituitary gland ' +  + +  + + + + + + + + + + + + t + +  + + + + + + + 
Leuxemia mononuclear I X  
Pars distalis. adenoma ~x X x x  13 

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  
Bilateral. C ceil. adenoma ! 1  I 
C cell, adenoma i X x x x x x x 
C cell. carcinoma x x1 

m E R A L  BODY SYSTEf4 
None 

m  A  L  SYSTEM 
Coagulating gland + + + + + +  + * + + + + + + + +  + +  + +  43 
Ductus deferens + + +  + + +  + t + +  + - 19 
Epididymis + + + + + + + + + + M + + + + + + + + + + + + + + 48Mesothelioma malignant I 
Preputial gland t t + + t + + + + + + + + M + + + + + M + + + + + 48 
Prostate . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Leukemia mononuclear 1 
Seminal vesicle . . . . . . . . . . . . . . . . . . . . . . . . .  48 
Testes . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Mesothelioma malignant 
Bilateral, mesothelioma malignant 
Bilateral interstitial cell adenoma x x x x x x x x x x x x x x  x x x x x x x x 
1nterstit;al cell. adenom; I x  x 
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TABLE A!& INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE R A T S  VEHICLE CONTROL 
(Continued) 

w m ON 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1  1 1 1  
STUDY 5 8 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 0 0 0 0 0  

0 5 2 3 7 0 2 4 5 6 9 2 2 4 4 5 6 8 7 8 1 1 3 3 4  

CARCASS 	 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0  ~ ~ 0
ID 	 6 3 1 6 7 0 9 2 7 3 8 8 9 9 1 6 0 4 2 5 1 1 3 6 2  

3 5 3 5 1 3 1 4 2 2 5 3 5 4 5 1 4 5 5 5 1 2 4 4 3  
~~ 

Bone marmw 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Femoral, leukemia mononuclear 	 X 

Lymph node . . . . . . . . . . . . . . . . . . . . . . . . .  
Medmatinal leukemia mononuclear X X X x x  X X 
Pancreatic, ieukemia mononuclear X X 

Lymph ncde, mandibular 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear 	 X x x  x x x  X X 

Spleen 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Leiomyosarcoma 	 X 
Leukemia mononuclear 	 X x x x x  x x  x x x x x x  

Thymus 	 + M M M + M + + + + + + + + + + + + + + + + + M +  
Leukemia mononuclear 	 X X 

Mammary gland + + + + + M M + + + + + + + + + t + M + + + + + +  
Fibroadenoma 

Skin . . . . . . . . . . . . . . . . . . . . . . . . .  
Keratoacanthoma X 
Pa illoma squamous 
S U ~ ~ U ~ ~ ~ B O U Stissue. fibroma X X 

M 
Bone 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Skeletal muscle 	 + + +  . . . . . . . . . . . . . . . . . . . . . 


Brain 	 . . . . . . . . . . . . . .~. 	 . . . . . . . . . . .
 
Granular cell tumor malignant X 

Leukemia mononuclear X 


Lung . . . . . . . . . . . . . . . . . . . . . . . . . 
Alveolaribronchiolar adenoma 
Leukemia mononuclear X x x x  x x  x x x x  

Nose . . . . . . . . . . . . . . . . . . . . . . . . . 

Leuxemia mononuclear X 
Trachea + + + + + + + + + + + + + M + + + + + + + + + + + 

iydenangland 	 M + + + + + + + + + + + + + + + M + + + + + + + +  
~ 	 ~ ~~ 

Kidney 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear 	 x x x x  x x  X x x  

Uret er 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Uret hra 	 + 
Unnary  bladder + + + M + + + + t + + + + + + + + + + + + + + + +  

Leukemia mononuclear X 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE R A T S  VEHICLE CONTROL 
(Continued) 

WEEKS ON 	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 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 0 0 0 0 0 0 0 0 0 0 

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 

CARCASS 	 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 
ID 	 3 5 1 2 2 3 4 4 4 4 5 5 5 6 7 7 1 8 8 8 9 9 0 0 0 

1 4 4 1 2 3 1 2 3 4 1 2 3 2 3 4 5 1 2 4 2 3 1 2 5 

Bone m a m w  + + + + + + t + + + + + t + + + + + + + + + t + +  
Femoral, leukemm mononuclear X 

Lymph node t + + + t t + + + + + + t + + + t t + + + + + + +  
Mediartina leukemia mononuclear X 
Pencnatie.taukemia mononucisar 	 2 

Lymph node,mandibular . . . . . . . . . . . . . . . . . . . . . . . . .  
Leukamia mononuclear x x  X 

Splaen . . . . . . . . . . . . . . . . . . . . . . . . .  
Leiomyosarcoma
Leukamm mononuclear x x  X X x x 

Thymus M M + M + M + + + + + + + + + + + + l + M M + + + 
Leukemia mononuclaar 

Mammary gland + + + + + + + M . + M + + M M + + + + + M + + + + + 
Fibroadenoma x 

Slun 	 + + + + t + + t + + + + + + + + + + + + + t + + +  
Keratoacanthoma 

p r l l o m a  squamous X 

u cutaneoustissue, fibroma 


M 

Bone t + + + + + + + + + + + + + + + + + + + t + + t +  
Skeletal muscle + + + + + + + + + + + + + + + + + + + t + + + t t  

Brain + + + t + + + + + + + + + + + + + + + + + + + + +  
Granular cell tumor malignant 
Leukemia mononuclear 

Lung t + c + + * + + + + + + + + + + + + + + + + t + t  
Alveolar/bronchiolar adenoma X X 
Leukemia mononuclear x x X X 

Nose 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear 

Trachea . . . . . . . . . . . . . . . . . . . . . . . . .  

Eye + + t 

Harderian gland t + + + + + + + + + + + + + M t + + + + + + + + +  


Kidney 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear x x  X X 

Ureter + + + t + + + + + + + + + t + + + + + + + + + + t  
Urethra + t t +  + 
Unnary bladder . . . . . . . . . . . . . . . . . . . . . . . . .  

Leukemia mononuciear 

TOTAL 
ISSUES 
'UMORS 

50 

2 


50 

9 

3 


50 

11 

50 


1 

19 

30 


2 


42 
1 


50 

1 

1 

2 

50 

49 


50 

1 

1 


so 

2 


14 

50 

1 


49 

3 
47 

J0 
13 

5; 

4 9  
1 , 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHOXANE: LOW DOSE 

-. .. 
WEEKS ON 	 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1  
STUDY 	 3 5 5 5 6 7 7 7 8 8 8 8 9 9 9 9 0 0 0 0 0 0 0 0 0  

9 5 5 8 0 4 4 7 1 5 9 9 2 7 7 9 0 0 1 4 4 4 5 5 5  

CARCASS 
ID 

Esophagus 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine large, cecum A + A A + A + + + + + + + + + A + - + + + + + + + 
Intestine large colon + + + + + + + + + + + + + + + A + + + + + + + + + 
Intestine large: rectum + + M M + + + + + + M + + + + + + + + + + + + + +  
Intestine small 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, duodenum 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, ileum A + A A + A + + + + + + + + + M + + + + + + + + +  

Mesothelioma malignant 
Intestine small, jejunum 

Mesothelioma malignant 
Liver 

Leukemia mononuclear 
Neoplastic nodule 

Mesentery
Mesothelioma malignant 

Pancreas 
Mesothelioma malignant 

Salivary glands 
Leukemia mononuclear 

Stomach 
Stomach, forestomach 
Stomach, glandular 
Tooth 

Blood vessel 	 + + + + +  + + + + + + + + + + + + + + + + + + +  
Hea.t 	 . . . . . . . . . . . . . . . . . . . . . . . . . . 
X 


Leukemia mononuclear 
Mesothelioma malignant, metastatic. 

uncertain pnmary site 
~ 

X 
~ 

Adrnnal gland 	 + + + + + + + + + + + + + + + + + + + - + + + + +  
Adrenal gland, cortex 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Adenoma 
Carcinoma X 

x 
Leukemia mononuclear X X X 

Leukemia mononuclear 
Adrenal gland, medulla . . . . . . . . 

X 
. . . . . . . . . 

X 
. . . . . . 

x 
. . 

Pheochromocytoma benign X x X X 
Bilateral. pheochromocytoma benign 

Islets, pancreatic 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Adenoma 	 x 

Parathyroid gland 	 . M + + + + + + + + + + + + M t + + + + + + + + + +  
Pituitary gland + + + + + + + + + + + + + + + + + + + + + + + ~ +  

Le ikemia mononuclear X 
P a n  distalis. adenoma x x X 

Thyroid gland + + + + + + + + + + + + + + + + + + + + + + + + +  
Bilateral. C cell, adenoma 
C cell. adenoma 	 x x x x x  x 
C cell. carcinoma Y 
Fo,licular cell, adenoma x x  
Fo licular cell, carcinoma 

Tissue, NOS 	 4i 
C o a p l a t m g  gland 	 + + + + + + + + + + + + + + + + + + + + + + + + +  
Durt us deferens 	 + +  + + +  + + + +  + + +  
Eoididvmis 	 + ~ + + + + + + + + + + + + + + + + + + * + + ~ +  

X 

+ + + + + + + + T +	 + + + + + + + + + + . M + - +  

X 

Prostate + + + + + + + + + + + + + + + + + + + + + + + + +  
Seminal vesicle + - + +  & + + + + + + + L + + + + + + + + +  - +  

Mesothelioma malignant X 
Testes . . . . . . . . . . . . . . . . . . . . . . . . .  

Mesothelioma malignant X 
Bilateral, interstitial cell, adenoma 	 x x  x x x x x x x  x x x x x x  
Interstitial cell. adenoma 	 X x x  x 
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TABLE A2. INDIVIDUAL 

WEEKS ON 
STUDY 

CARCASS 

ID 

Esophagus
Intestine larne 
Intestine la&, cecum 
Intestine large, co:on 
Intestine large, mctsm 
Intestine small 
Intestine small duodenum 
Intestine small: ileum 

Mesothelioma malignant
Intestine small, jejunum

Mesothelioma malignant
Liver 

Leukemia mononuclear 
Neoplastic nodule 

Mesentery
Mesothelioma malignant

Pancreas 
Mesothelioma malignant

Salivary glands
Leukemia mononuclear 

Stomach 
Stomach, forestomach 
Stomach. glandular
Tooth 

Blood vessel 
Heart 

Leukemia mononuclear 
Mesothelioma malignant. metastatic,

uncertain pnmary site 

Adrenal gland
Adrenal gland. cortex 

Adenoma 
Carcinoma 
Leukemia mononuclear 

Adrenal gland, medulla 
Leukemia mononuclear 
Pheochromocytoma benign
Bilateral. pheochromocytoma benign

Islets. pancreatic
Adenoma 

Parathyroia gland
Pituitary gland

Leukemia mnnonuclear 

Pars distalis, adenoma 


Thyroid gland
Bilateral. C.cell. adenoma 
C cell, adenoma 
C cell, carcinoma 
Follicular cell, adenoma 
Follicular cell, carcinoma 

L BO-
Tissue. NOS 

Coagulating gland
Ductus deferens 
Epididymis

Mesothelioma malignant
Pre utial gland

Alenoma 
Prostate 
Seminal vesicle 

Mesothelioma malignant
'Testes 

Mesothelioma malignant
Bilateral. interstitial cell, adenoma 
Interstitial cell, adenoma 

ANIMAL TUMOR PATHOLOGY OF MALE RATS: LOW DOSE 
(Continued) 

l l l l l l l l l l l l l l l l l l l l l l l l l  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 

2 
6 

2 
6 

2 
7 

2 
7 

2 
8 

2 
8 

2 
8 

2 
9 

2 
9 

3 
0 

3 
0 

3 
0 

3 
0 

3 
1 

3 
1 

3 
2 

3 
2 

3 
2 

3 
2 

3 
3 

3 
3 

3 
3 

3 
4 

3 
4 

3 
4 

POTAL:
ISSUES 
UMORS 

2 3 3 4 1 3 5 2 4 2 3 4 5 3 5 2 3 4 5 1 2 5 1 3 5 

. . . . . . . . . . . . . . . . . . . . . . . . . 50 
. . . . . . . . . . . . . . . . . . . . . . . . . 50 


. . . . . . . . . . . . . . . . . . . . . . . . . 45 
. . . . . . . . . . . . . . . . . . . . . . . . . 49 
. . . . . . . . . . . . . . . . . . . . . . . . . 4 1  
. . . . . . . . . . . . . . . . . . . . . . . . . 50 

+ + + + + + + + + + + + + + + + + + + + + + h l + + 49 
. . . . . . . . . . . . . . . . . . . . . . . . . 45 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . 50 


1
+ + + + + + + + + + + + + + + + + + + + + + + + + 50 

X X X X 14
!!A 1 
. . . . . . . . . . . . . . . . . . . . . . . . . 49 


1 

+ + + + + + + t t + + t + + + + + + + + + + + + +50 


1
+ + + + + + + + + + + + + + + + + + + + + + + + +  50 

1 


t + + + + + + + + t + + + t + + + + + + + + + + +50 
. . . . . . . . . . . . . . . . . . . . . . . . . 50 

. . . . . . . . . . . . . . . . . . . . . . . . . 49
* + + + + + + + + + + + + + + + + + + + + + + + +  49 


. . . . . . . . . . . . . . . . . . . . . . .  + 4a 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 

1 


1 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 

1 

1 


X 4
+ + + + + + + + + + + + + + + + + + + + + + + + +  50 
x 4 
x x x x x  9 

X 1 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 

1 


M + t C + M + f + + + + f + + + f t + + + + + + +  46 

. . . . . . . . . . . . . . . . . . . . . . . . .  
 50 


1 
xx xx xx XX 7 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 50 
xx xx 2 


XX x xx x  XX 10 
xx 2 

XX 3


XX 1 


1 

~ ~~~ _ _ _ _ _ ~  

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
+ + +  + t + + + + +  + +  + 25 
. . . . . . . . . . . . . . . . . . . . . . . . . 50 

1 


47 

2 
. . . . . . . . . . . . . . . . . . . . . . . . . 50 
. . . . . . . . . . . . . . . . . . . . . . . . . 49 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 
x x x x x x  x x x  x x  x x x x x  x x x  34 


X x X X X 9 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE R A T S  LOW DOSE 

-
W E E D  ON 
STUDY 

CARCASS 
ID 

Bone marrow 
Lymph node 

Carnnoma. metastatic. thyroid land 
Mediastinal. leukemia mononucyear 

Lymph node. mandibular 
Leukemla mononuclear 
Squamous cell camnoma, metastatic. 

skin 
Spleen

Leukamia mononuclear 
Mesothelioma malignant 

Thymus 

Mammary gland 
Fibroadenoma 

Skin 
Keratoacanthoma 
Lipoma
Papilloma squamous 
Squamous cell camnoma 
Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 

Bone 
Skeletal muscle 

Brain 
Astrocytoma malignant 

Spinal cord 

Lung
Carcinoma, metastatic, uncertain 

pnmary site 
Leukemia mononuclear 

Nose 
Trachea 

Eye
Hardanan gland 
Zymba! gland 

Carcinoma 

Kidney
Leukemia mononuclear 

Ureter 
Urethra 
Unnary  bladder 

Mesothelioma malignant 

3 5 5 5 6 7 7 1 8 8 8 8 9 9 9 9 0 0 0 0 0 0 0 0 0 
9 5 5 8 0 4 4 7 1 5 9 9 2 7 7 9 0 0 1 4 4 4 5 5 5 

2 2 3 3 2 2 2 2 2 3 3 3 3 2 2 2 2 2 2 3 3 3 2 2 2 
6 6 2 3 7 9 9 5 8 4 0 3 4 6 8 9 5 7 7 1 1 1 5 5 5 

. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


x x x  X x x x  

. . . . . . . . . . . . . . . . . . . . . . . . .  
x X 


X 

. . . . . . . . . . . . . . . . . . . . . . . . . 
x x x  X x . ,  x x x x  


A 

+ + M + + + + + + + + + M + t + + + + + + + + + t  

_ _ _ _ _ _ _ ~ _ _ _ _ _ _ _~ ~~ ~ 

+ M + + M + + + + + + M + + + + + M + + + + + + +  

A 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 

X 


. . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  
x 
 + 

. . . . . . . . . . . . . . . . . . . . . . . . .  
x 
 x x x  x X x x  

A + + + + + + t + + + + + + + + + + + + + M + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  

M + + 
M M M + I + + + + + + + + + + + + + + + + M + + ++ 

X 


+ + + + t + + + + + + + + + + + + + + t + + + t *  
x x x  x X x x x 
+ +  + + + + + + + + + + + + + + + + + + + + + ++ 
. . . . . . . . . . . . . . . . . . . . . . . . . 


X 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE R A T S  LOW DOSE 

-
STUDY 

CARCASS 
ID 

Bone marrow 
Lymph nods 

Camnoma. metastatic. thyroid land 
Mediastinal leukemia mononuc%ar 

Lymph node,mandibular 
Leuksmla mononuclear 
Squamouscell carcinoma, metastatic. 

slun 
Spleen

Leukemra mononuclear 
Mesotbeliooma malignant 

Thymus 

Mammary gland 
Fibroadenoma 

Slun 
Keratoacanthoma 
Lipoma
Papilloma squamous 
Squamou cell carcinoma 
Subcutaneous tissue. fibroma 
Subcutaneous tissue. fibrosarcoma 

ETAL SYSTEM 
Bone 
Skeletal muscle 

Brain 
Astrocytoma malignant 

Spinal cord 

Lung

Carcinoma, metastatic. uncertain 

pnmary site 
Leukemia mononuclear 

Nose 
Trachea 

Eve 

Kidney
Leukemia mononuclear 

Ureter 
Urethra 
Unnary bladder 

Mesothelioma malignant 

(Continued) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1 1 1 1 1  

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  


2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3  

6 6 7 7 8 8 8 9 9 0 0 0 0 1 1 2 2 2 2 3 3 3 4 4 4  

2 3 3 4 1 3 5 2 4 2 3 4 5 3 5 2 3 4 5 1 2 5 1 3 5  


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 


X 8 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 
x x X 5 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . 50 


X x x X X 14 

1 


M M + + + + + + + + M + + + + M + + + M + M + M M 40 

~~~ ~ ~~ 

+ + + + + + + + + + M M + + + + + + + t M + t + + 43 

1 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 

X X 3 


X 1 

1 

1 


X 1 
x X 2 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 

1 

1 


. . . . . . . . . . . . . . . . . . . . . . . . .  50 


1 
x x x 10 

. . . . . . . . . . . . . . . . . . . . . . . . .  48 
. . . . . . . . . . . . . . . . . . . . . . . . .  50 


2 

. . . . . . . . . . . . . . . . . . . . . . . . .  45 


1 

1 


+ + + + + + t t + + + + + + + t + + + + + + + + t  50 

x x X 11 


+ + + + + + + + + + + + + +  + + + + + + + + + +  48
+ 2 

. . . . . . . . . . . . . . . . . . . . . . . . . 49 


1 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS IN THE TWO-YEAR GAVAGE
STUDY OF DIMETHOXANE: HIGH DOSE

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
Intestine large
Intestine large, cecum
Intestine large, colon
Intestine large, rectum

Mesothehoma malignant
Intestine small
Intestine small, duodenum
Intestine small, ileum
Intestine small, jejunum
Liver

Leukemia mononuclear
Mesothehoma malignant

Mesentery
Leukemia mononuclear
Mesothehoma malignant

Pancreas
Salivary glands
Stomach
Stomach, forestomach

Papilloma squamous
Stomach glandular
Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Leukemia mononuclear

ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex

Carcinoma
Leukemia mononuciear

Adrenal gland, medulla
Leukemia mononuclear
Pheochromocytoma benign

Islets, pancreatic
Carcinoma

Parathyroid gland
Pituitary gland

Pars distahs, adenoma
Thyroid gland

Bilateral, C cell, adenoma
C cell, adenoma
Folhcular cell, carcinoma

GENERAL BODY SYSTEM
None

GENITAL iJYSTEM
Coagulating gland
Ductusdeferens
Epididyrais

Mesothehoma malignant
Penis
Preputial gland

Adenoma
Prostate
Seminal vesicle
Testes

Mesothehoma malignant
Bilateral, interstitial cell, adenoma
Interstitial cell, adenoma

0 0 0 0 0 0 0 0 0 0 0 0 0
4 5 6 7 7 7 7 8 8 8 8 8 8
0 3 1 1 4 7 9 0 0 0 0 0 1

9 7 7 1 7 3 3 0 2 4 8 5 8
5 5 1 5 2 4 3 2 5 1 4 4 1

A A M + + + +  A A +  + A +

X

X

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

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

X

X

t t + + t + + +  t t + + +
X X

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

X X

0 0 0 0 0 0 0 0 0 0 0 0
8 8 8 8 8 8 9 9 9 9 9 9
1 4 6 8 8 9 0 1 1 2 3 5

4 1 4 6 2 5 0 8 1 1 2 6
4 1 3 1 2 5 1 3 2 4 1 5

X

X X
X

X

- t - + - - t - + + -t- + - t - 4 - + -t- +

X

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

X
+ + + - + - + - + 4- + -t- + + +

X
X

X

M t t + + t t t t t t t
X X X

X X

+ •*- -*- + - t - ^ + 4 - - t - - t - +
+ 4- + -t- +•

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

+ - ( - - ( - 1 + + + + -I- + + 4- +
X X

+ + + M - t - - t  + + + + + + +

X X X X X
X X X  X X

+ + + + + + + + + + +
+ -f + -t- -*-

X

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

+ + + + + + + + + +M +

X
X X X X X X X

X X
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WEEKS ON
STUDY 


CARCASS 
ID 

A-EM 
Esophagus

Intestine large 

Intestine large, cecum 

Intestine large colon 

Intestine large: rectum 


Mesothelioma malignant 

Intestine small 

Intestine small, duodenum 

Intestine small, ileum 

Intestine small, jejunum

Liver 


Leukemia mononuclear 

Mesothelioma malignant 


Mesentery

Leukemia mononuclear 

Mesothelioma malignant 


Pancreas 

&:3;~ glands
Stomach, forestomach 

Papilloma squamous 

Stomach, glandular 

Tooth 


C P 

E-

Adrenal gland 
Adrenal gland, cortex 


I:arcinoma 

Leukemia mononuclear 


Adrenal gland, medulla 

;Leukemia mononuclear 

Pheochromocytoma benign 


Islets, pancreatic 
Carcinoma 


Parathyroid gland 

Pituitary gland 


G c w 
Dirtus aeferens 

Epididymis


Mesothelioma malignant 

Penis 


Testes 
Mesothelioma malignant 
Bilateral, interstitial cell, adenoma 
htersti t ial  cell, adenoma 

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

E 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: 

4 4 4 4 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 TISSUES 

5 0 5 4 7 7 7 E E 9 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  


+ f + + + t + + + f + f f + f f + + + + + + + + +50 

+ f + + + + + + + f + f + + f + + + t + f + + f + 
50 

+ A + + + + t + + + + f t + t + M + + t t M f f +  39 

+ A + f f + + + + + + f + f + + f f + f t + + f +  49 

+ + + + t + + + + + + + + + * ~ M M + M + + + * + 
47 


1 

+ + + C + + + f + t  ~ + f + + f f + + + + f f + +  50 

+ + + * + + C M + + f + + * + C + * + + + * + t *  49 

f + + t + * t + + + + + * + M C * C + + + t + t +  45 

+ * + + f f t t f * + + + + + + f + + + + f f f t  49 

t + + C + + + + f + f + f f + C t + + + + f + f +  50 


x x x x  x X 9 

1 


f + + t + t + t f + f f + * C C f t f t + f 46 

X 1 


1
+ f + f f f + f .t f f + + + f f + + 4 + t f f 50 

+ + f f + f + + 
 .t f f + f + f + + + + + + f 50
+ f + + + f f f f .t t + f f + 
 + + + + f f + f 50 


+ f f + f f + + -t t f f f + + t + + + + + + f f 50 


f f + + + f + + f .t f f f f + C f + + + + + T + t 50 
1 


! +  + f + + + + + t -e + f t c f + + f + f + t f + + 50 


I 

I 

l f + + + + + + + + .t + t + + + + + + + + + 7 f + f 50 

~ 
 + + + + + + t -t + f f f + f + t c + + + + + + 49


X I 
x 3
i + + + + + + + + .t + + + + + + + + + + + + + + 50 

i x 3 

~ X x X 4 

~ + + + * + t + + C t t + + t + t + t + t + * t t t  50 


1 

+ + +  t + + +  t M + + + M + t t + I  + + t + +  J7 


~ ~ ~ + + + * * * * t * * + t * * + * * t + * * *  ~  


, 
49 


+ + * + + * + + * t t t t + + + * t * t * * + * +  

+ f C +  + + t + +  + +  + 

t + + + + + + + * + + t + + + t + + + + + * * * +  


f 
t t t + + + + + t t + t + + * * * + + + + + + + t  


+ t C + + t t + * t + t + * + * f C * + + + t * *  
+ C + + * t + T t t c + + + + * + C + + + + * + +  
t + + + + + + + + t + f + f t + + t + + + ~ + * +  

x x x x x x x x x x x x x x  x x  x x x x x  

X X X X 
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE RATS: HIGH DOSE 
(Continued) 

0 3 1 1 4 7 9 0 0 0 0 0 1 1 4 6 8 8 9 0 1 1 2 3 5 

C A R C M l  
ID 

3 
9 

4 
7 

3 
7 

4 
1 

3 
7 

4 
3 

4 
3 

4 
0 

4 
2 

4 
4 

3 
8 

4 
5 

3 
8 

4 
4 

4 
1 

4 
4 

4 
6 

4 
2 

4 
5 

4 
0 

3 
0 

4 
1 

4 
1 

4 
2 

4 
6 

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 

Bone marrow . . . . . . . . . . . . . . . . . . . . . . . . . 

Lymph node . . . . . . . . . . . . . . . . . . . . . . . . . 


Mediastinal, leukemia mononuclear X X 
Pancreatic leukemia mononuclear X 
h n a l .  leuiemia mononuclear X 

Lymph node mandibular . . . . . . . . . . . . . . . . . . . . . . . . . 
Leukemia Lononuclear X X 

Spleen . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear X X X 

Mesothelioma malignant X 


Thymus + M + + + + + + + + M M M + + + + + + + + + + + M  
Leukemia mononuclear X 

Mammary gland + + M + + + + M + M + + + + + + + + + + + + + + M  
Fibroadenoma X X 

Skin . . . . . . . . . . . . . . . . . . . . . . . . . 
Keratoacanthoma X 
Sebaceous gland. adenoma 
Subeutanaoustissue. fibroma 
Subcutaneous tissue. fibrolarcoma X 

Bone t + t + + + + + + + t + t t + + + + + + + + t + +  
Skeletal muscle + t + + + + + + + + + + + + + + + + C + + + + + +  

Brain . . . . . . . . . . . . . . . . . . . . . . . . . 


Lung . . . . . . . . . . . . . . . . . . . . . . . . . 
Alveolarlbronchiolar carcinoma 
Leukemia mononuchar X X

Nose + + + + + + + + + + + + + + + + t + t t + + + + +  

Trarhea . . . . . . . . . . . . . . . . . . . . . . . . . 


Ear + + 
%denan gland + I M + + + + + + + + + + + + + + + + + + + + + + 

Kidney . . . . . . . . . . . . . . . . . . . . . . . . . 

Carcinoma 
Leukemia mononuclear X X 
Mesothelioma malignant X 

Ureter + e + + + + + + + + + +  + + + + + t + + + + + +  

Urethra 

Urinary bladder + + t + + + + A + + + + + + + + + + + t + + + + + 

-
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TABLE A2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE R A T S  HIGH DOSE 
(Continued) 

WEEKS ON ~ 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
STUDY 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

a 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 4 4 4 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 TISSUES
ID 5 0 5 4 7 7 7 8 8 9 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  

. . . . . . . . . . . . . . . . . . . . . . . . . 50 


. . . . . . . . . . . . . . . . . . . . . . . . . 50 
x x X 5 

1 

1 


+ + + + + + + + + + + + + + M + + + + + + + + + t 4 9 ,  
X X 4 . . . . . . . . . . . . . . . . . . . . . . . . . 50 


x x x x  x X B
Mesothelioma malignant I 


Thymus + M + + + + + M M + M + M + + M + + + + + + + + M 38 

Leukemia mononuclear 1 


Mammary gland + + M M + + + + + + + + M + + + + M + + + + + + + 42 
Fibroadenoma 2

Skin . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Keratoacanthoma X 2
Sebaceous gland. adenoma X 1 
Subcutaneous tissue, fibroma X 1 
Subcutaneous tissue. fibrosarcoma X 2 

Bone + + + M + + + + + + + + + + + + + + + + + + + + + 49 
Skeletal muscle . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Brain . . . . . . . . . . . . . . . . . . . . . . . . . 50 


Lung . . . . . . . . . . . . . . . . . . . . . . . . . 50 

hlveolarhronchiolar carcinoma x 1
Leukemia mononuclear x x x x  x X 8

Nose . . . . . . . . . . . . . . . . . . . . . . . . .  50
Trachea . . . . . . . . . . . . . . . . . . . . . . . . . 50 


Ear f 1 
Eye + + + 5 
Harderian gland . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Kidney . . . . . . . . . . . . . . . . . . . . . . . . .  50

Carcinoma X 

Leukemia mononuclear x x x x  x

Mesothelioma malignant 1 
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TABLE A3. ANALYSIS OF PRIMARY TUMORS IN MALE RATS IN THE TWO-YEAR GAVAGE STUDY O F  
DIMETHOXANE 

Vehicle Control 

Adrenal Medulla: Pheochromocytoma 
Overall Rates (a) 5/50 (10%) 
Adjusted Rates (b) 17.3% 
Terminal Rates (c) 3/23 (13%) 
Day of First Observation 571 
Life Table Tests (d) P=0.539N 
Logistic Regression Tests (d) P =  0.533N 
Cochran-Armitage Trend Test (d) P=0.440N 
Fisher Exact Test (d) 

Pancreat ic  Islets: Adenoma 
Overall Rates (a) 3/49 (6%) 
Adjusted Rates (b) 11.9% 
Terminal Rates (c) 1/22 (5%)
Day of First Observation 726 
Life Table Tests (d) P =0.072N 
Logistic Regression Tests (d) P =0.070N 
Cochran-Armitage Trend Test (d) P=0.058N 
Fisher Exact Test (d) 

Pancreat ic  Islets: Adenoma o r  Carcinoma 
Overall Rates (a )  3/49 (6%) 
Adjusted Rates tb) 11.9% 
Terminal Rates (c) 1/22 (5%) 
[lay of First Observation 726 
Life Table Tests (d) P =0.248N 
Logistic Regression Tests (d) P=0.235N 
Cochran-Armitage Trend Test (d) P=0.196N 
Fisher Exact Test (d) 

Pituitary Gland/Pars Distalis: Adenoma 
Overall Rates (a) 13/49 (27%) 
Adjusted Rates (b) 35.7% 
Terminal Rates (c)  3/23 (13%) 
Day of First Observation 349 
Life Table Tests td) P =0.494N 
Logistic Regression Tests (d) P=0.356N 
Cochran-Armitage Trend Test (d) P =0.355N 
Fisher Exact Test (d) 

Skin: Keratoacanthoma 
Overall Rates (a) 1/50 (2%) 
Adjusted Rates (b) 2.8% 
Terminal Rates (c) 0123 (0%)
Day of First Observation 656 
Life Table Tests (d) P=0.326 
Logistic Regression Tests (d) P=0.359 
Cochran-Armitage Trend Test (d) P =0.399 
Fisher Exact Test (d) 

Subcutaneous Tissue: Fibroma or Fibrosarcoma 
Overall Rates (a) 2/50 (4%) 
Adjusted Rates (b) 5.5% 
Terminal Rates(c) 0123 (0%)
Day of First Observation 641 
Life Table Tests (d) P=0.341 
Logistic Regression Tests (d) P =0.350 
Cochran-Armitage Trend Test (d) P=0.412 
Fisher Exact Test (d) 

62.5 mg/kg 

10150 (20%) 
30.8% 
7/28 (25%) 
563 
P=0.201 
P=0.127 

P=0.131 

1/50 (2%) 
3.4% 
0128 (0%) 
724 
P =0.265N 
P=0.253N 

P=0.301N 

1/50(2%)
3.4% 
0/28 (0%) 
724 
P=0.265N 
P=0.253N 

P =0.301N 

7/50 (14%) 
21.5% 
4/28 (14%) 
674 
P=O.OSON 
P =0.097N 

P =0.096N 

3/50(6%) 

10.3% 
2/28 (7%) 
724 
P=0.355 
P =0.311 

P=0.309 

3/50 (6%) 
10.7% 
3/28(11%) 
730 
P=0.561 
P =0.500 

P =0.500 

125 mg/kg 

4/50 (8%) 
17.1% 
3/21 (14%) 
634 
P =0.593N 
P =0.582N 

P =0.500N 

0150 (0%) 
0.0% 
0121 (0%) 

P =0.152N 
P=0.156N 

P=O.l17N 

1/50(2%)
3.4% 
0121 (0%) 
635 
P-0.378N 
P =  0.360N 

P=0.301N 

11/49 (22%) 
36.0% 
5/21 (24%) 
371 
P=0.561N 
P=0.363N 

P=0.407N 

2/50 (4%) 
7.3% 
0121 (0%) 
598 
P=0.409 
P=0.508 

P=0.500 

3/50 (6%) 
12.4% 
2/21 (10%) 
619 
P=0.412 
P =0.465 

P=0.500 
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TABLE A3. ANALYSIS O F  PRIMARY TUMORS IN MALE RATS IN T H E  TWO-YEAR GAVAGE STUDY OF 
DIMETHOXANE (Continued) 

~~ ~ 

Vehicle Control 62.5 m g k g  125 m g k g  

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 (c) 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=0.277N 
Fisher Exact Test (d) P=0.500N P=0.318N 

Thyroid Gland: C-cel l  Adenoma or Carcinoma 
Overall Rates (a )  14/50 (28%) 14/50 (28%) 10150 (20%)

Adjusted Rates tb) 45.5% 39.4% 36.1% 

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

Day ofFirst Observation 593 619 423 

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

Logistic Regression Tests td) 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 )  0150 (0%) 3/50 (6%) 0150 (0%)
Adjusted Rates (b) 0.0% 9.2% 0.0% 
Terminal Rates (c) 0123 (0%) 1/28 (4%) 0121 (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 (c) 0123 (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 ofFirst 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 a t  the site 
(blKaplan-Meier estimated tumor incidences a t  the end of the study after adjustingfor 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 is reported 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 
Animals removed 

60 
60 

60 
60 

60 
60 

Animals examined histopathologically 50 50 50 

ALIMENTARY SYSTEM 
Esophagus 

Hemorrhage, acute 
Inflammation, chronic active 

Intestine large, colon 
Parasite metazoan 

Intestine large, rectum 
Parasite metazoan 

Intestine small, ileum 
Inflammation, chronic active 

Liver 
Basophilic focus 
Clear cell focus 
Degeneration, cystic 
Hematopoietic cell proliferation 
Hepatudiaphragmatic nodule 
Hyperplasia, nodular 
Inflammation, chronic 
Inflammation, necrotizing 
Necrosis, coagulative 
Vacuolization cytoplasmic 

Hemorrhage, chronic 
Inflammation, chronic active 
Mineralization 
Necrosis 

Ectopic tissue 
Inflammation, chronic active 
Acinus, atrophy 
Acinus, hyperplasia 
Duct, ectasia 

Stomach, forestomach 
Acanthosis, focal 
Edema 
Hyperkeratosis, diffuse 
Hyperkeratosis, focal 
Hyperplasia, focal 
Inflammation, chronic 
Inflammation, chronic active 
Ulcer 

Inflammation, chronic active 

Dysplasia 
Inflammation, chronic active 

Mesentery 

Pancreas 

Stomach, glandular 

Tooth 

(49 ) 

(50) 

(49) 

(50) 

(50) 

6 (12%) 

24 (48%) 
1 (2%) 
2 (4%) 

2 (4%) 

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

(49) 

4 (8%) 

(50) 

2 (4%) 
18 (36%) 

1 (2%) 

5 (10%) 
1 (2%) 

(50) 

1 (2%) 
2 (4%) 

1 (2%) 
1 (2%) 

1 (2%) 
(50) 

(50) 

2 (4%) 

(50) 
1 (2%) 
2 (4%) 

3 (6%) 

7 (15%) 

(49) 

(47) 

(45) 

(50) 
17 (34%) 
2 (4%) 
1 (2%) 

1 (2%) 
1 (2%) 
6 (12%) 

1 (2%) 
1 (2%) 

1 (2%) 
13 (27%) 
3 (6%) 

(49) 

(50) 

22 (44%) 
2 (4%) 
2 (4%) 

9 (18%) 
(50) 

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

(49) 

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

(50) 

2 (4%) 

3 (6%) 

3 (6%) 

1 (2%) 

18 (36%) 

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

13 (26%) 
2 (4%) 
1 (2%) 
2 (4%) 

1 (2%) 
9 (20%) 
5 (11%) 
1 (2%) 

1 (2%) 
1 (2%) 

21 (42%) 
1 (2%) 
1 (2%) 

23 (46%) 

(49) 

(47) 

(45) 

(50) 

(46) 

(50) 

(50)  

2 (4%) 
8 (16%) 
3 (6%) 

(50) 

(50) 

2 (4%) 

CARDIOVASCULAR SYSTEM 
Heart 

Cardiomyopathy, chronic 
Foreign body 
Inflammation, chronic active 
Atrium, thrombus 
Coronary artery, inflammation, chronic active 

(50) 
45 (90%) 

1 (2%) 

(50) 
48 (96%) 

2 (4%) 
5 (10%) 
1 (2%) 

(50) 
46 (92%) 

2 (4%) 
3 (6%) 
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 

Accessory adrenal cortical nodule 
Adrenal gland, cortex 

Atrophy 
Degeneration, fatty 
Hyper p 1as  i a 
Hypertrophy 
Necrosis, coegulative 

Adrenal gland, medulla 
Hyperplasia 

Islets, pancreatic 
Hyperplasia 

Pituitary gland 
Pars distalis, cyst 
Pars distalis, hemorrhage, acute 
Pars distalis, hyperplasia 
Pars intermedia, cyst 

Inflammation, chronic active 
C-cell, hyperplasia 
Follicle, cyst 
Follicular cell, hyperplasia 

Thyroid gland 

(50) 

(50) 
1 (2%) 

5 (10%) 
12 (24%) 
1 (2%) 

(50) 

(49) 

(49) 

13 (26%) 

1 (2%) 

6 (12%) 
1 (2%) 
9 (18%) 

(50) 

14 (28%) 

5 (10%) 

(50) 

(50) 

7 (14%) 
19 (38%) 
2 (4%) 

(50) 

(50) 

(50) 

18 (36%) 

6 (12%) 

8 (16%) 

(50) 

16 (32%) 
1 (2%) 

(50) 

(49) 
1 (2%)
7 (14%) 

18 (37%) 

1 (2%) 

13 (26%)
(50) 

(50) 

(49) 
9 (18%) 

11 (22%) 
1 (2%) 

1 (2%) 
14 (28%) 

(50) 

GENERAL BODY SYSTEM 
Tissue,NOS 

Hemorrhage, acute 

GENITAL SYSTEM 
Epididymis 

Inflammation, chronic active 
Preputial gland 

Hyperplasia 
Inflammation, chronic active 
Duct, ectasia 

cyst  
Prostate 

Inflammation, chronic active 

Inflammation, chronic active 
Seminal vesicle 

Testes 
CY& 
Hemorrhage, chronic 
Inflammation, chronic active 
Mineralization 
Interstitial cell, hyperplasia 
Seminiferous tilbule, atrophy 

(48) 

(48) 
2 (4%) 

2 (4%) 
45 (94%) 

1 (2%) 
24 (48%) 

(50) 

(48) 

(50) 
1 (2%) 

8 (16%)
27 (54%) 
40 (80%) 

(50) 

(47) 
4 (9%) 

43 (91%) 

(50) 
2 (4%) 

23 (46%) 
(49) 

(50) 

16 (32%) 
33 (66%)
38 (76%) 

(50) 

(49) 
1 (2%) 

42 (86%)
2 (4%) 

(50) 

22 (44%) 

1 (2%) 
(48) 

(50) 

1 (2%) 
1 (2%) 
7 (14%) 

33 (66%) 
34 (68%) 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Femoral, hyperplasia, reticulum cell 
Femoral, myelofibrosis 

Mediastinal, cyst 
Mediastinal, edema, acute 
Mediastinal, hemorrhage, acute 

cyst 

Lymph node 

Lymph node, mandibular 

Hyperplasia, plasma cell 

(50) 
1 (2%) 
2 (4%) 

(50) 

(50) 

(50) 

6 (12%) 

(50) 

(50) 

1 (2%) 

(50)
2 (4%) 

(50) 
1 (2%) 
1 (2%) 
1 (2%) 

2 (4%) 
(49) 
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TABLE A4. SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS I N  THE 
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued) 

Vehicle Control Low Dose High Dose 

HEMATOPOIETIC SYSTEM (Continued) 
Spleen 

Fibrosis 
Hematopoietic cell proliferation 
Infarct, chronic 

(50) 
3 (6%) 
1 (2%) 

(50) 
2 (4%) 
1 (2%) 
1 (2%) 

(50) 
2 (4%) 
3 (6%) 

INTEGUMENTARY SYSTEM 

Hyperplasia, cystic 
Inflammation, chronic active 

Acanthosis 
Fibrosis 
Hyperkeratosis 
Inflammation, chronic active 

Mammary gland 

Skin 

(42)
38 (90%) 

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

(50) 

(43) 
43 (100%) 

1 (2%) 

3 (6%) 
2 (4%) 

(50) 

(42)
39 (93%) 
1 (2%) 

1 (2%) 

2 (4%) 

(50) 

MUSCULOSKELETAL SYSTEM 
None 

NERVOUS SYSTEM 
Brain 

Compression 
Hemorrhage, acute 
Hydrocephalus 
Necrosis 

White matter, degeneration 
Spinal cord 

(50)
7 (14%) 
3 (6%) 
7 (14%) 
1 (2%) 

(50)
3 (6%) 
1 (2%)
3 (6%) 

1 (100%) 
(1) 

(50) 
4 (8%) 
1 (2%)
3 (6%) 

~ ~~ 

RESPIRATORY SYSTEM 

Bacterium, multiple 
Foreign body 2 (4%) 
Inflammation, chronic 21 (42%) 
Alveolar epithelium, hyperplasia 4 (8%)
Mediastinum, hemorrhage, acute 
Mediastinum, inflammation, chronic active 

Fibrosis 
Foreign body 
Inflammation, chronic active 2 (4%)
Nasolacrimal duct, inflammation, chronic active 
Nasolacrimal duct, inflammation, suppurative 3 (6%) 

Hemorrhage, acute 
Inflammation, chronic active 

Lung (50) 

Nose (50) 

Trachea (49) 

(50) 

6 (12%) 
11 (22%) 
5 (10%) 
1 (2%) 
2 (4%) 

1 (2%)
9 (19%) 
6 (13%) 
1 (2%) 
3 (6%) 

1 (2%) 
2 (4%) 

(48) 

(50) 

(50) 
1 (2%) 
9 (18%) 

15 (30%) 
3 (6%) 

4 (8%)
(50) 

1 (2%) 

2 (4%)
(50) 

SPECIAL SENSES SYSTEM 
Ear 

Eye 

Acanthosis 
Hyperkeratosis 

Lens, cataract 
Retina, atrophy 

(3) 
3 
3 

(100%) 
(100%) 

(2) 
1 (50%) 
1 (50%) 

( 1 )  
1 (100%) 
1 (100%) 

(5)  
1 (20%) 
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 

cyst
Hemorrhage, chronic 
Infarct, chronic 
Inflammation, necrotizing 
Mineralization 
Nephropathy, chronic 

Urinary bladder 
Dilatation 

(50) 

1 (2%) 

47 (94%) 
(49) 

1 (2%) 

(50) 
1 (2%) 
1 (2%) 

49 (98%) 
(49) 

(50) 
2 (4%) 

1 (2%) 

1 (2%) 
47 (94%) 

(49) 
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TABLE B1. SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHOXANE 

Animals initially in study 
Animals removed 
Animals examined histopathologically 

ALIMENTARY SYSTEM 
Liver 


Histiocytic sarcoma 

Leukemia mononuclear 

Neoplastic nodule 


Mesentery 

Leukemia mononuclear 


Pancreas 

Leukemia mononuclear 


Salivary glands 

Leukemia mononuclear 


Stomach, forestomach 

Papilloma squamous, multiple 


CARDIOVASCULAR SYSTEM 
Heart 

Leukemia mononuclear 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Adenoma 
Leukemia mononuclear 
Bilateral, adenoma 
Medulla, granulosa theca tumor malignant, 

metastatic, ovary 
Adrenal gland, medulla 


Leukemia mononuclear 

Pheochromocytoma benign 


Islets, pancreatic 

Adenoma 


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 

GENITAL SYSTEM 
Clitoral gland 

Adenoma 
Ovary 


Granulosa theca tumor malignant 

Granulosa theca tumor benign 

Histiocytic sarcoma 

Leukemia mononuclear 


Vehicle Control 

60 

60 
50 


(50) 


12 (24%) 

(50) 
3 (6%) 

(50) 


6 (12%) 
1 (2%) 

(12%) 
(4%) 

(48) 

13 (27%)
(50) 

1 (2%) 
12 (24%) 
2 (4%)
1 (2%) 

(47) 
1 (2%) 

(50) 

1 (2%) 

Low Dose 

60 

60 
50 

(49) 

14 (29%) 

(50) 

(50) 
1 (2%) 
7 (14%) 

(49) 
6 (12%) 

13 (27%) 
(50) 


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

(46) 

(49) 

2 (4%) 

High Dose 

60 

60 

50 


(50) 
1 (2%) 

(50) 
2 (4%) 
8 (16%) 

1 (2%) 
(49) 

8 (16%) 

(50) 
1 (2%) 

(50)
2 (4%) 
7 (14%) 

(50) 
1 (2%) 
6 (12%) 
1 (2%) 
1 (2%) 

(48) 

(50) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 
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TABLE B1. 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 


Adenocarcinoma 

Leukemia mononuclear 

Polyp stromal 

Polyp stromal, multiple 

Sarcoma stromal 


Vagina 
Polyp 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Femoral, leukemia mononuclear 
Femoral, lymphoma malignant histiocytic 

Lymph node 

Inguinal, leukemia mononuclear 

Mediastinal, leukemia mononuclear 

Mesenteric, leukemia mononuclear 

Pancreatic, leukemia mononuclear 


Lymph node, mandibular 

Leukemia mononuclear 


Spleen 

Leukemia mononuclear 


INTEGUMENTARY SYSTEM 
Mammary gland 


Adenoma 

Fibroadenoma 

Fibroadenoma, multiple 


Skin 
Basal cell carcinoma 
Granulosa theca tumor malignant, metastatic, 

ovary 

Squamous cell carcinoma 

Subcutaneous tissue, fibroma 

Subcutaneous tissue, sarcoma 


MUSCULOSKELETAL SYSTEM 
None 

NERVOUS SYSTEM 
Brain 


Astrocytoma malignant 

Histiocytic sarcoma 

Leukemia mononuclear 


RESPIRATORY SYSTEM 
Lung 

Basal cell carcinoma, metastatic, skin 
Granulosa theca tumor malignant, metastatic, 

ovary

Histiocytic sarcoma 

Leukemia mononuclear 


(50)
1 (2%) 

(49) (50) 
1 (2%) 

5 (10%) 
1 (2%)
3 (6%) 2 (4%) 

1 (2%) 

*(50) 
2 (4%)

*(50) *(50) 
1 (2%) 

(50) 

(50) 

4 (8%) 

(50) 
1 (2%) 
1 (2%) 

1 (2%) 
(50) 

5 (10%) 

(50)
3 (6%) 
1 (2%) 

(50) 

4 (8%) 

(47) 

(50) 
6 (13%) 

12 (24%) 

1 (2%)
(50) 

(50) 
6 (12%) 

14 (28%) 

2 (4%) 

(49) 

(50) 
4 (8%) 

12 (24%) 

(47) 
2 (4%) 

12 (26%) 
2 (4%) 

(50) 

(50) 

10 (20%) 
1 (2%) 

(50) 

(47) 
1 (2%) 

10 (21%) 
3 (6%) 

1 (2%) 
(50) 

1 (2%) 

1 (2%) 
1 (2%) 

1 (2%) 

(50) "(50)
1 (2%) 

(50) 

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

(50) (50) (50) 
1 (2%) 

7 (14%) 10 (20%) 

1 (2%) 
1 (2%) 
8 (16%) 
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TABLE B1. 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 

Carcinoma 
*(50) 

URINARY SYSTEM 
Kidney 

Leukemia mononuclear 
Urinary bladder 

Papilloma 

(50) 

(49) 
8 (16%) 

1 (2%) 

(50) 

(48) 
9 (18%) 

1 (2%) 

(50) 

(48) 
8 (16%) 

SYSTEMIC LESIONS 
Multiple organs 

Leukemia mononuclear 
Lymphoma malignant histiocytic 

*(50)
12 (24%) 

*(50)
14 (28%) 
1 (2%) 

*(50)
12 (24%) 
1 (2%) 

ANIMAL DISPOSITION SUMMARY 
Animals initially in study 
Moribund 

60 
12 

60 
13 

60 
13 

Terminal sacrifice 30 31  24 
Dead 6 3 2 
Dosing accident 
Scheduled sacrifice 

2 
10 

3 
10 

11 
10 

TUMOR SUMMARY 
Total animals with primary neoplasms ** 
Total animals with benign neoplasms 

Total primary neoplasms 
41 
7 1  
35 

37 
63 
28 

32 
59 
26 

Total animals with malignant neoplasms 

Total animals with secondary neoplasms *** 

Total benign neoplasms 

Total malignant neoplasms 

Total secondary neoplasms 

54 
14 
17 

42 
20 
21 

37 
16 
22 

2 
4 

* Number of animals receiving complete necropsy examinations; all gross lesions including masses examined microscopically. 
** Primary tumors: all tumors except secondary tumors 
*** Secondary tumors: metastatic tumors or tumors invasive into an  adjacent organ 
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHOXANE: VEHICLE CONTROL 

___.__-.. 
WEEKS ON 0 0 0 0 0 o o D 0 0 0 0 0 0 0 0 0 0 1 1 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 0 0 D 0 0 

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 1 2 1 7 1 2 1 1 1 2 2 1 2 1 1 1 1 1 2 1 I  
ID 9 4 3 7 7 2 3 8 8 2 1 5 0 4 9 8 f i 3 1 3 3 4 4 4 4  

5 5 5 2 3 3 1 2 3 5 1 1 1 3 4 1 3 4 2 3 ? 1 2 4 5  
-=I 
Esophagus + t + + + + + + + + + + + + + + + + + c + + + + +  

Intestine large + t + + + + t + + + t + + + + + + + + + + + + + +  

Intestine large, cecum + A + + A + + + A + A + +  + A  + + +  + A + t + t +  

Intestine large, colon + + + + + t + + A t + + + + + + + + + A + + t t +  

Intestine large, rectum + + + + + + t + + + + + + + + + + + + A + M + + +  

Intestine small . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, ileum + A  + + A + + + A + A + + + A + + + + A  + + + t +  

Intestine small, jejunum + t + + A + + + A + A t + + t + + + + + + + + + +  

Live; . . . . . . . . . . . . . . . . . . . . . . . . .  


Leukemia mononuclear x x x x x x 
Mesentery + + + + + + +  + + + + + + + + + + + + + + t +  
Panrreas + f + + + + + + + + + + + + + + + + + + + t + t +$b~;xglands 	 + + + + + + + + + + t + + + + + + + M + + + t + +  

+ t + + + + + t + + + + + t + + + + + t + + t + +  
Stumach, forestomach + + + t t + t + + t + + + + + + + + + + + + + + +  

Stomarh. glandular . . . . . . . . . . . . . . . . . . . . . . . . . 

Tooth + + + + + + + + + + t + + + + + t + + + + + + + t  


Blooii bp\sel + + + + + + t + + + + + + + + t + t t + + + + + +  
Hean t + t + + t t + f + + + + C t t t + + t t + + t +  

Lei ikemia mononuclear X x x 

Adrenal gland + + + + + + + + + + + + + + + t + + + + + t + t  
Adrer.al gland, cortex + + + t + + + + + + + + + t + + + +  ~ t + + t +  + I  

Leukemia mononuclear 	 x x x  x x 
Bilateral. adenoma 

1 	 + I  
Adrenal gland. medulla 	 + + + t + + + + + + + + + + + + + + + + 

Leukemia mononuclear I + + + 
x 
+ 

x x 	 x 
Pheorhromocytoma benign 	 X X 

Islets, pancreatic 	 + t + + + + + + t + + + t + + + + + + + + + 
Parat hyroid gland 	 + + f + + + I t + + + + + + t + + + + + M + +
Pituitary gland 	 + + 6 M + + + + + + + t + + + + + + t + + t + 

Par ,  distalis, adenoma 	 x x X X X x 
Thymid gland 

Bilateral, C cell, adenoma 
C crli. adenoma 
C ceL. carcinoma 
Follicular cell, carcinoma 

-

Nore 
-.___ 

Clitoral gland + + + + + + + + + + + + + + + + + + t + f t M + f  
Adenoma X 

Ovary 	 + + + + + + + + + + + + + + + + + + + + + + + + +  
Leukemia mononuclear X 

Oviduct . . . . . . . . . . . . . . . . . . . . . . . . .  
Utenis t + + + + + + + + + + + + + + + + + + t + + + t t  

Adenocarcinoma 

Polyp stromal X X X

Polyp stromal, multiple 


Vapna  	 + 

+ 	 Tissue examined microscopically M: Missing

Not examined A: Autolysis precludes examination 
- Present but not examined microscopically X: Incidence of listed morphology 


I Insuffcient tissue 
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: VEHICLE CONTROL 
(Continued) 

._ 
WEEKS 0N 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
STUDY II o o o o o o 11 o o II o u o o o o o o o o o o o n 

5 5 5 5 5 5 5 5 5 5 ~ 5 5 5 5 5 5 5 5 5 5 5 5 5 s 

CARCASS 
TOTAL:
TISSUES 

ID TUMORS 
2 3 4 5 1 2 4 5 1 4 5 4 5 1 2 3 2 3 4 5 3 4 5 1 2 

Esophagus + + + + + + + t + + + + t + + + + + t + t + + + +  
Intestine large + + + + + + + + + + + + + + + + + + + + + + + + +  
Intestine large, cecum + + + + + + + + + + + + t + + + + + + + + + + + + 
Intestine large colon + + + + + + + + + + + + t + + + t + + t + + + + +  
Intestine large: rectum + + I  + + + + + + + + + t + + + + + + + + t + t +  
Intestine small + + + + + + + + + + + + + + + + + + + + + + + + +  
Intestine small, duodenum . . . . . . . . . . . . . . . . . . . . . . . . .  

Intestine small, ileum + + + + + + + + + + + + + + + + + + + + + + + + +  
Intestine small. jejunum + + + + + + + + + + + + t + + + + + + + + + + + +  
Liver + + + + + + + + + + + + + + + + + + + + + + + + +  

Leukemia mononuclear x x x x  x x  
Mesentery . . . . . . . . . . . . . . . . . . . . . . + +  
Pancreas + + + + + + + + + + t + t + + + + + + + + + + + +  

+ + + + + + + + + + + + t t + + + + + M + + + + + 
+ + + + + + + t + + + t + t + + + + + + t t + + +  
;;t;;x glands

Stomach. forestomach + + + + + + + + + + + + + + + + + + + + + + + + +  
Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . .  
'Tooth . . . . . . . . . . . . . . . . . . . . . . . . . 

~ .C P 

Blood vessel + + + + t t + t  ~ + t + + t + + t +  + + + + + +  
Heart t + r + + + ' + t - + t t + ~ t t t t + t t + + +  

Leukemia mononuclear 

Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . .  

Adrenal gland, cortex + + + t + + r t r + + + + t + + + + + + + + + + +  

Leukemia mononuclear x 
Bilateral, adenoma x 

Adrenal gland, medulla + + + + + + + t + + + + + + + + + + + + + + + + t  
Leukemia mononuclear x 
Pheochromocytoma benign 

Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  
Parathyroid gland + + + I + + + M + + + + t + + + + + + + + + + + +  
Pituitary gland + + + + + t t t + + + + + + + + + + t + t + + + +  

Pars  distalis, adenoma x x x  x X x 
Thyroid gland + + + + + + + + + + + + + + + + + + + + + + + + +  

Bilateral, C.cell. adenoma x 
C-cell, adenoma x X x X x x x x 
C-cell, carcinoma x 
Follicular cell, carcinoma x 

_ _ _ - _ ~  . -__CR?'ERAL B O D E T S T E E T  
None 

______ ._G E N I T A L S Y S T E M P  
Clitoral gland + + + + + + + + + t + t + + + + + M + + + + + + M

Adenoma 
Ovary . . . . . . . . . . . . . . . . . . . . . . . . . 

Leukemia mononuclear 
Oviduct . . . . . . . . . . . . . . . . . . . . . . . . .  
Uterus . . . . . . . . . . . . . . . . . . . . . . . . . 

Adenocarcinoma x
Polyp stromal x x  
Polyp stromal. multiple X 

Vagina + 
._. 
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE R A T S  VEHICLE CONTROL 

W m  ON 
STUDY 

CARCASS
ID 


Bone marrow 
L mphnode

%ediastinal, leukemia mononuclaar 
L mph node, mandibular 

L u h m i a  mononuclear 
Spleen

Leukemia mononuclear 
Thymus 

EM 

Mammary gland 

Adenoma 
Fibroadenoma 
Fibroadenoma, multiple 

Skin 
Subcutaneous tissue, fibroma 

Bone 
Skeletal muscle 

Brain 
IAiikemia mononuclear 

Lung

IAiikemia monunudear 

Nose 

Trachea 

Eva 

URINAXVSYSTEM----
Kidney

Xsukemia mononuclear 
Ureter 
Urina bladder 

& L a  

(Continued) 
o o o o o o o o o o o o o n n o n o i i i i i i i  

1 3 6 7 7 7 8 8 8 R 8 9 9 9 Y 9 ~ Y 0 0 O O O O 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 

1 2 1 1 1 2 1 1 1 2 2 1 2 1 1 1 1 1 2 1 1 ~ 1 1 1 
9 4 3 7 7 2 3 8 8 2 1 5 0 4 9 8 6 3 1 3 3 4 4 4 4 
5 5 s 2 3 3 1 2 3 5 1 1 1 3 4 1 3 4 2 3 2 1 2 4 5 

+ + + t + t + t + + t t + + t + t + + t t t + + t  

+ + + + t + + + + t t + + + + t + + t + + + t + t  


x X 	 x x 
+ + t t + + + t + + + + + + + + + t M + + ~ + + t + 

x x x 	 x x 
+ + + + C t + + + + + + + + t + + + + + t + + + t  


x x x x x x 
+ + + t + + + + t + + t + M + + t t M + t + + + +  


M M + + + + + + t M + + + + + + + + t + + + t + +  

X x x x x	 x 

+ + t + t + + + + + t + + + + t + + t t + + + +  
+ I  

+ t + + + + + t + + + + + t + + t t + + + + t +  	+ IK 

+ 
+ M t + + + + t + t + + t + + t + + + + + + +  


+ + + * t + + t + + + t + + + t + t t + + + + + t  

x x x x x x 

+ + t 	 + + + t + 
+ + + t A + + + + + + + + t t t + + + t + + t t t 
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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 1 1 1 1 1 1 1 1 
STUDY o o o o o o o o o o o o o o o o IJ II o o o o I) o IJ 

9 5 9 5 5 5 5 5 ~ 9 ~ 5 5 5 5 5 5 5 ~ 5 5 5 9 5 5  


I 

TOTAL: 


CARCASS T 1 1  1 2 2 2 ? 2 2 2 2 ? TISSUES-=---I 
ID 5 5 5 5 6 R 6 6 7 r 7 8 8 9 9 9 0 0 0 0 1 1 1 2 2 TUMORS 

2 3 4 5 1 5 4 5 1 4 5 4 5 1 2 3 2 3 J 5 3 4 5 1 ~ 
-_____ 

Bone marrow + + + + + + + t t + + + + + + + + + + + + t t + +  50 
Lymph node . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Mediastinal, leukemia mononuclear 4 
L mph node mandibular 47 

k u k e m i a  kononuclear 6 
Spleen . . . . . . . . . . . . . . . . . . . . . . . . .  so 

Leukemia mononuclear x x x x  x x  12 
Thymus M + + + M M + M + M t + M + + M + t + t + + + + + 41 

47
X 2 

Fibroadenoma x X x x x x x 12 
Fibroadenoma, multiple X X 2 

Slun + + + + + + + + + + + + t + + + + + t + + + + + +5n 
Subcutaneous tissue. fibroma x 1 

ETAL T 
Bone + + + + + + + + + + + + + + t + + + t + + t + + +  so 
Skeletal muscle + t + + t + + + + + + + + + + + t + t + t + t + +  50 

-
so 

1 

50 
7 

so 
so 

b P 
Eye t 
Hardenan gland + + + t + + + + + + + + + + t A + + t + + + + + +  
Zymbal gland + 

Carcinoma X 
- ~- __ -

Kidney + + t + + + + + + + t + + + + + + t + + + + + + +  so 

Leukemia mononuclear X X R 


Ureter + + + + 12 

Unna bladder 49
+ + + + + + t + + + + + + + + + t + t + + + t + +  

Papiii"oma 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
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
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
Neoplastic noduie

Mesentery
Leukemia mononurlear

Pancreas
Leukemia mononuclear

Sahxary glands
Leukemia mononuclear

Stomach
Stomach, forestomach
Stomach, glandular
Tootn

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

ENDOCRINE SYSTEM
Adrc nal gland
Adrenal gland, cortex

Adenoma
Leaketma mononuclear

Adrt'nal gland, medulla
Leukemia mononuclear

Islets, pancreatic
Parathyroid gland
Pituitary gland

Leukemia mononuclear
Pars distahs, adenoma

Thyroid gland
Bilateral, C cell, adenoma
C (ell, adenoma
C (ell, carcinoma

GENERAL BODY SYSTEM
None

GENITAL SYSTEM
Clitoral gland
Ovary

Leukemia mononuclear
Oviduct
Utenjs

Leukemia mononuclear
Polyp stromal
Sarcoma stromal

O O O O O O O O O O O O O l l l l l l L l l L l i
1 6 7 7 7 7 7 7 8 8 8 9 9 0 0 0  0 0  0 0 0 0 0  0 0
9 6 4 6 7 7 8 8 6 7 8 6 7 1 2 2 4 4 4 5 5 5 5 5 5

5 5 5 5 5 5 5 S 5 4 ( 5 $ 5 5 ' 5 &  S 5 S 4 4 4 4 5 5
3 4 0 2 2 6 3 6 2 9 4 6 6 7 0 8 3 7 8 4 9 9 9 0 0
5 4 1 4 3 5 4 4 1 1 2 3 2 3 5 2 2 4 1 2 3 4 5 2 3

- i - - ( - + f - f i - f - t - f + + + - i - - t - f - i - - < - + f + - * - - t - - t - f

v - f ^ f + + ^ - t - ^ f - f + + + + + - t - ^ + f ^ ! V l - t - - t - f
X X X X X X X

X
^ < - - t - + f - t - - + - - t - - t - + f + 4 - - * - - * - + t- ( - - H f +  f f + +

X X

K X
f + - t - + - + + + + + - t - - t - - l - f - t - f f f + -»- + < - • » - + + +
f t - - f - t - - f + 4- + + + + + + + + + - t - 4 - - t - * - + * - - t - - r + -
- t - - t - - t - f + + + + + f A 4 - - t - + 4- + f - t - + V f - ( - 4 - l - +

X X X X X X

X X X X X X

- t - - t - + + + + + + + + + + -l- + f + + + + -l- + + - f - f - t -
X X  X X X

X  X X X
+ 1- + - * - + - f + + + + + + + + + -t- + + + + + * + + +-

X X X
X

- » - - i - + M - ( - - » - - t - + + + + + -i- + + + - t - M - t - - t - + f + - t - - t -

X X
+ + - f - - t - - ( - + + + + + + + - t - - t - - < - - » - + + + - t - 4 - - f - t -

X
X

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

.~ 

CARCASS 

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 
Neoplastic nodule 

Mesentery
Leukemia mononuclear 

Pancreas 
Leukemia mononuclear 

Salivary glands 
Leukemia mononuclear 

Stomach 
Stomach. forestomach 
Citiimach, glandular 
Tooth 

c-
Fllocd vessel 

Heart 


Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Leukemia mononuclear 

Adrenal gland, medullaLeukemia mononuclear 
Islets. pancreatic 
Parathyroid gland 
Pituitary gland 

Leu ke mia mononuclear 

Pars distalis. adenoma 


Thyroid gland 
Bilateral. Ccell, adenoma 
C.cell. adenoma 
C-cell. carnnoma 

L-

None 

Clitoral gland 

Ovary


Leukemia mononuclear 

Ov1duct 

uterus  


Leukemia mononuclear 
Polyp stmmal 
Sarcoma stmmal 

. _  

(Continued) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  


5 5 5 5 5 5 5 5 5 5 9 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

TOTAL: 

7 ,  5 . TISSUESi ? ? ?7 : 2" 3 3 ' ;  4 " :  5 Z ! i ?? TUMORS 
4 1 2 3 4 5 2 5 1 3 1 9 5 1 4 3 4 5 1 1 2 5  ~ ~ 5  

-

+ + + + + + + + + + + + + + t + + + + +  + + +  + + 50 


~r-
+ + + + + + + + + + + t + + t + + +  + + + + + + +  50 

+ + + + + + + + + + t + t + + + + + + t + + + + +  47 

+ + + + + + + t + t + + + + + + t + + + + + + + t  50
+ + + + +  + + + + t t + M + +  + + + + t +  + + M +  47 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

t + + + + + + + + t + + t + + + + + + + t + + + +  Ti0 

+ t + t + + + + + + t + t + + + + t + + + t + + t  39 

. . . . . . . . . . . . . . . . . . . . . . . . .  49 

+ + + + + + + + t + + + + + t + t + + + + + + + +49 

x x x x  x x x 14 


X 1 

+ + t  t t t + + + + t + + + + + + t + + + +  + 46 


1 

t + t + + + t + + t + + t + + + + t + + + + + t +  50 


+ + + + + + + + t t + t +  + + +  + + + + + + + t +  50 


+ t + t t + + + + + t t + + + t + + + + t + t + +  50
I t+ t + + + + t + t + + + + + + + + + + * + + + + +50 

+ + t + + + + t t t t + + + + t t + + + + + +  ~ +  49 

+  t  +  +  t  +  t + t t + t + + t + + + + +  + + + + +  50
I-

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

+ + + + + + + + + t + + t + + + + t + + + + + + +  So 

- ~ _ _ _  
+ + + + + + + t + + t + t + + + + + + t + + t + +  50


~

+ + + t + + + + + + + + + + t + + + t + + + t + + i m  
x 


X
+ + +  + + + + + + + + + t + +  + t t +  + + + + t +  50 

X 
 ~:

+ + + + + + + + + + + + + + + + + +  +  +  + t t + +  '0
t + + + + M + + + + + + M + + t + + M M + t + + + ~ 
43 

t + + + + + + + + + + + t + + + + t  + I + t + + + I 49 


X j Ii x x x x x x x x x ' 19 

+ + + + t + + + t + + t + + + t t + + + + + + + + ~50 


X I  I 
x x X x x x x  x i 11 


_ _ ~ _ .I1 

I 


+ t + t + + + M + + + + + + t + M + + + + + + t + ~ 
46 

+ + + M +  + + +  + +  + t +  + + +  + + + + + + + + t i  49 


2
+ + +  + + + + + + + + + + + + + + + + t + + t t  
+ + + M + + + t + + + + + + + + + + + + + + t + t  

X X 
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5 

TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE 
(Continued) 

_. 
WEEKS ON o o o o o o o o o o i i - T o ~1 1 1  1 I I 1 1  I I I 
STUDY 1 ti 7 7 7 1 7 7 H R R 9 B o o o o o o o o o o I‘ o 

9 6 4 f i 7 1 X 8 f i 7 R 6 7 1 2 2 4 4 4 5 S 5 5 ~

5 s s - 5 3 - 5  5 5 4 5-3-35 5 5 5 s 5 4 4 4 4 5 3-
3 4 0 2 2 6 3 6 3 9 4 6 6 , 0 8 3 7 8 9 9 9 Y O O  
5 4 1  4  :i R 4 4 I 1 2 3 2 3 5 2 2 J 1 2 3 4 5 2 :1 

-~ -
Bone marrow 

F ~ m o r a l ,leukemia mononudear 
Fimoral, lymphoma malignant 

histiocytic 

+  t  +  +  t  ~  +  +  t  +  +  +  +  +  +  +  t  t  +  +  +  +  t  t  +  x 

Lymph node + + + + + t + t + + + + + + t + + + t + + + + + t  
Inguinal. leukemia mononuclear x 
Mediastinal. leukemia mononuclear X x x x 
Fancreatic. leukemia mononuclear x 

Lymph node, mandibular t + t + + t + + + + + + + + + + + + + + + + + + +  
Leukemia mononuclear x x x x x  

Spleen + t + t + b + + + t + + + + + + + + + + + + + + + 
L,eukemla mononuclear X x x x x x x  

Thymus + + M + + t + M + + M M + + + M M t + M M + + + +  

Mammary gland + + + + + + + + + + + + + + t + + + + t t t + + +  
Fibroadenoma x x X x x  X 
Fibroadenoma. multiple 

Skin c t t t - t + + t + + + + t + + + + - + t + + t +  
Squamous cell carcinoma x 
Snhcutaneous tissue. sarcoma x 
E f P 
Bone + + + t T + t + + + + t + + t + t t + t + + t + +  

Skeletal muscle r + t + + + + + + + + t + + + + t + t + + + + t t  

m v 
Brain + t ~ t t t + + + t + + + ~ + + + + + + +  t + +  


Astrocytoma malignant 
1,snkemia mononuclear X 

-

Lung t t + + t t + + t + + + + + + + + + + + + + + + +  
Lrukemia mononuclear x x x x x x 

No-e + t + + + + + + t + t + + + t + + + + t + + + + +  
Trarhea t t + + + + + + t + + + + t + + t + + t + + + + t  

+ I  + + t + + + + + + t + t + + + t + + t + + + +  


Url-

Kidney t + t + + t +  ~ + t + + + + + + t + + t + t + t +  

Lriikemla mononuclear X x x x x  x 
Lr rl’t e r t t +  + + + +  + + +  
Ut-rthra L 

U r n a  bladder + t + + + + + + + + + t t + + M + t + + + + + + +  
~ a p i i 7 oma 
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: LOW DOSE 

WEEKS ON 
STUDY 

CARCASS
ID 


Bone marrow 

Femoral, leukemia mononuclear 

Femoral, lymphoma malignant 


histiocytic
Lymph node 

Inguinal. leukemia mononuclear 
Mediastinal, leukemia mnnonuclear 
Pancreatic, leukemia mononuclear 

Lymph node, mandibular 
Leukemia mononuclear 

Spleen
Leukemia mononuclear 

Thymus 

TEM 
Mammary gland 

Fibroadenoma 
Fibroadenoma. multiple 

Skin 
Squamous cell carcinoma 
Subcutaneous tissue, wrcoma 

Bone 
Skeletal muscle 

Brain 
Astrocytoma malignant 
Leukemia mononuclear 

Lung
Leukemia mononuclear 

Nose 
Trachea 

Eye
Hardenan gland 

Kidney
Leukemia mononuclear 

Ureter 
Urethra 
Unna  bladder 

PapiXma 

(Continued) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

o o o o o o o n o n o o o o o n o o o o o o o o o 
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 


B , 5 5
: ; : : : 1 ; 2 3 : :  : 4 "  i : ;  z : : : ; 7 5 ; : : :  
4 1 2 3 4 5 2 5 1 3 1 3 5 1 2 3 4 5 1 1 2 5 3 4 5 


+ + + + + + + t + + + + + + + + + t t + t + t + t50 

1 


X 1 

+ + + + t t + + + + t + + + t + + + t + + + + + +50 


1 

X 5 


1 

+ + t + + + + + t + t + + + + + + t + + t + + + t  so


K 6 

+ + t + t + + + t t + + + + + + + + + + + + + + t  50 
x x x x x x x 14 

t + M M + t + + + t t t + + M + + + + + t t t M +  38 


+ + t + t + t t t + t + + + t t + + t + t + + + +  50 

x x x x 10 
x 1 


+ t + + + t + t t t t + + + t t + + + + t + t t t  50 

1 

1 


___~ 
+ t + + t t t + + t t + + t + t + + + C t + t + t  50 

+ t + + + t t + + + + t + + + t + + + + t + + + +  50 


+ t t + + + + t + + + t t t + + + + + + + + + + +  49 

x 1 


1 


t + t + t t + + t + + + + + t t t t t t t + + i +  50 
x x x x 10 

+ + + t + + + + + + + + + + t + + + + + + + + t +  SO 
t + + + t ~ T + t + + + + + t + t t t t + + + t +SO 

-__-______ 

t + 9 

+ t t + t + + + + + + t + + t t + t + t + + + + +  49 


+ + + + t + + + t + t + + t + + + + + + t + t t t  SO x x x 9 

t t t + + t + 17
+ '2 

t + t M t + + + t + t t + t + t t t t t + + + + t  48
x 1 


107 Dimethoxane. NTP TR 354 




TABLE 82. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS IN THE TWO-YEAR 

GAVAGE STUDY OF DIMETHOXANE: HIGH DOSE 


.. 
WEEKS ON 	 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
STUDY 	 0 3 9 3 4 5 7 7 7 7 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9  

3 0 7 7  3 6 4 5 7 7 7 8 9 0 0 1 6  7 7 0 4 6 6 6 9 

6 7 6 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6  
1 1 6  2 0 2 9 3 5 8 8 6 5  2 4 1 4  5 9 2 9 1 3  5 1  
5 5 5 . 5 5 4 3 5 1 3 4 4 3 4 1 4 5 4 3 1 2 1 4 2 3  

Kc-

Esophagus + + + + +  ~ t t + + + + + + + + + t + + t + + + +  

Intestine large + + + + + + + + + + + + + + + + + + + + + + + + +  

Intestine large, cecum + t + A + + + + A + + + + A A + A + + + + + t + +  

Intestine large colon . . . . . . . . . . . . . . . . . . . . . . . . . 

Intestine large: rectum + + t + + + + + . 4 + + + + A A + + + + + t + + + + 

Intestine small . . . . . . . . . . . . . . . . . . . . . . . . . 

Intestine small, duodenum + t + + t + + + A + t + + + + + + + + + + + + + + 

Intestine small, ileum + + + A + + t + A + + + + A A + A + + + + + + + +  

Intestine small, jejunum + + + A + + + + A + + + + + A + + + + + + + + + + 

Lir 12 r + t t + + + + + t t t + + + + + + + + t + + t t +  


Histiocytic sarcoma 	 X 
Leukemia mononuclear 	 L X x x x  
Nroplastic nodule 


Mecentery + t + t t + + +  + + + t + + + + + + + + + + + +  

Pancreas + t + + t + + t + t t t + + + + t + + + + + + t +  


glands + + + + + + + + t t t + + + + + + + + + + + + + +  

+ + + + + + + t + t + + + + + + + + + t + + + t +  


Stomach. forestomach + t  * + + + + + + + + + t + t + + + t + + + + + t  

Papilloma squamous multiple 

Stomach. glandular + + + + + + t t t + + t + + + t + t + + + t t + +  
Tooth + t + + t + + * + + t + + t + + + t + + + + + + +  

i;;,;;;~ 

m m s c u L m  
Bloqkd vessel + + + + + + t + + + + + + + + + + t + + + + t + +  

Hemt  + + + + + + + + + + + + + + + + + + + + + + + + +  


Lwkemia mononuclear 


Adrenal gland 	 . . . . . . . . . . . . . . . . . . . . . . . . . 

Adrenal gland. Lortex + + + + + + + t + + + + + + + + + + + + t t + + +  


Adenoma 

Ltbukemia mononuclear X x X x x 


~

Medulla, granulosa theca tumor 

malignant. metastatii,  uvary . . . . . . . . . . . . . . . . . . . . . . .  x t + !  


Adrenal gland, medulla 

Luukemia mononuclear i X x 	 X x x  

Islets, pancreatic . . . . . . . . . . . . . . . . . . . . . . . . . 

Adenoma 


Parsthyroid gland + + + + M + + + M t M t + t + + + + + M + + t t +  

Pitnitary gland . . . . . . . . . . . . . . . . . . . . . . . . .  


Leukemia mononuclear x 

F’ars distalis, adenoma x x X I 


Thyroid gland + + t t + + + + + + + t + + + + + + + + + + t +  + I 
Rilateral C cell adenoma 

C: cell. adenoma 	 X X 
C: cell, carcinoma X 

Follicular cell, carcinoma X 


None 

m-
Clitoral gland 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

0VSU-Y 	 + + + + + + + + + + + + + + + + + + + + + + + + +  

Ciranulosa theca tumor malignant X 

Granulosa theca tumor benign X 

Histiocytic sarcoma X 

Leukemia mononuclear X 


Oviduct 	 t t  + A  + + t + + + + + + + + + + tt +  

UtCtNs + t + + t + + + + + + t + + t + + + + + + + + + t 


Adenocarcinoma 
I’,:ilyp stromal 	 x x 

Vaylna 	 + 
1’:Ilyp 	 x 
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W E E K S  ON 
STUDY 

CARCASS 
ID 

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

Histiocytic sarcoma 

Leukemia monunuclear 

Neoplastic nodule 


Mesentery
Pancreas 
Saliva glands
S t o m a 3  
Stomach, forestomach 

Papilloma squamous, multiple 

Stomach, glandular 

Tooth 


Blood vessel 

Heart 


Leukemia mononuclear 


ENWCRTNE--
Adrenal gland 
Adrenal gland, cortex 

Adenoma 
Leukemia mononuclear 
Medulla. granuiosa theca tumor 

malignant, metastatic. ovary 
Adrenal gland, medulla 

Leukemia monnnuclear 
Islets pancreatic 

Adehoma 
Parathyroid gland 
Pituitary gland 

Leukemia mononuclear 

Pars distalis, adenoma 


Thyroid gland 
Bilateral, C-cell, adenoma 
C.ceil. adenoma 
C-cell, carcinnma 
Follicular cell, carcinoma 

None 

Clitoral gland 

?$ulosa theca tumor malignant 
Granulosa theca tumor benign 
Histiocytic sarcoma 
Leukemia mononuclear 

Oviduct 
u te rus  

Adenocarcinoma 
Polyp stromal 

Vagina
Polyp 

(Continued) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 l ~ 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 5 5  

TOTAL: 
6 6 B 6 6 6 6 6 6 6 6 fi 6 6 6 6 6 6 6 6 6 6 6 6 7 TISSUES 
2 1 2  2 3 3 4 4 4 5 6 6 6 7 7 I I I B R 8 0 9 B 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  

+ + + + + + + + + t + + + + + + + + + + + + + t +50 
. . . . . . . . . . . . . . . . . . . . . . . . . 50 
. . . . . . . . . . . . . . . . . . . . . . . . .  45 
+ + + + + + + + + t + + + + + + + + + + + + + + +  50 
+ + t + + + + + + + t + + + + + + + + + + + + M +46 
+ + + + + + + + + + + + + + + + + + + + + + + + +  49 
+ + + + + + + + + t + t + + + + + t + + + + + + +  49 
+ + + + + + + + + + + + + + + t + + + + + t + + +  45 
. . . . . . . . . . . . . . . . . . . . . . . . . 4 1
+ + + + + + + + + + + + t + ++ + + t t t + + t +  50 

1 x x x x 	 x x x 12 
X 1 

. . . . . . . . . . . . . . . . . . . . . . . . .  4 Y  
+ + + + + + + + t + + + + + + + + + + + + t + + +  90 
+ + + + + t + + + + + + + + + t + + M + t t + t t  49 
+ + + + + + + + t + ++ + + + + + +  + + t t + r + 50 
+ + t + + t + + + + + + + + + + t + + + t + +  ~ t 50 

x 1 
t + + + + + + + t + + + t + + + t + + t t t + + +  9o 
+ + + + + + + + t + + + + + t + t + + t t + t r +  5o 

.-

+ + + + + + + + t t + + + + t + t t t + + + t + +  so 
+ + + + + + + + t + + + + + t + t + + + + + + + +  J0 

X 1 
- _ _ ~ _ _ _  

- I---;
+ + + + + + + + t + + + t + + + + + t + + + + + +  
+ + + + + + + + t + t + t t t + + +  ~ + t t t + +  50 

x x x X I 	 I i  
1 

+ + + + + + + + + + + + t t t + t t + + t t t t t49 
x x  x 	 x 
+ + + + + + + + t t + + + + + + t + + + + + + t t  50 

+ + M + i M +  
x+ M + M + + + + + + +  +  + t + t + t t 

1 
4 2  

. . . . . . . . . . . . . . . . . . . . . . . . . so 
x x x x x 4

I 
+ + + t + t + + + t + + + t t + t t + t + t + + +  50 

X 1 
X x X X 	 6 

1 
1 

____ 	 -

+ + + + + + + + + + + M + + + + + + + + M + + + + 48
+ + + + + + + + + + + + + + + + + + + + + + + + +  50 

1 
1 
1 
1+ + + + + + + + + + + + + + + + + + + + + + + + +  44 

. . . . . . . . . . . . . . . . . . . . . . . . .  50 

X 	 1 

2 
1 
1 
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TABLE B2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE R A T S  HIGH DOSE 

STUDY 

CARCASS 
ID 

Blood 
Bone m a m w  

Femoral, leukemia mononuclear 
Femo,ral, lymphoma malignant 

histiocytic
Lymph node 

Mediastinal, leukemia mononuclear 
Mesenteric, leukemia mononuclear 

Lymph node. mandibular 
Leukemia mononuclear 

Spleen
Leukemia mononuclear 

Thymus 

Mammary gland 
Adenoma 
Fibroadenoma 
Fihmadenoma. multiple 

Skm 
Basal cell earnnoma 
Granulosa theca tumor malignant, 

metastatic. ovary 

Bone 
Skis letal muscle 

Brain 
Histiocytic sarcoma 

Luqg
Basal cell carcinoma, metastatic skin 
Granulosatheca tumor mahgnaAt.

metastatic. ovary 

Histiocytic sarcoma 

Leukemia mononuclear 


Nose 

Trnchea 

SPECIAL LmmmmTm 
Eyr
Hardenan gland 

M 
Kidney

Leukernla mononuclear 
Ureter 
U r n a r y  bladder 

(Continued) 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 3 9 3 4 5 7 7 7 7 7 7 7 8 8 8 8 8 8 9 9 9 9 9 9 
3 0 7 7 3 6 4 5 7 7 7 8 9 0 0 1 6 7 7 0 4 6 6 6 9 

6 7 6 7 7 7 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 
1 1 6 2 0 2 3 3 5 8 8 6 5 2 4 1 4 5 9 2 9 1 3 5 1 
5 5 5 5 5 4 3 5 1 3 4 4 3 4 1 4 5 4 3 1 2 1 4 2 3 

+ + 
+ + t + + + + + + + + + + + + t + + t + + + + + +  


X x x  

X 


+ + + + + + t + + + + + + + + + + + t + + + + + t  

X X X 

X 
. . . . . . . . . . . . . . . . . . . . . . . . .  
x X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X X x x  


+ + + + + + + + + + + + t + M + + + M t + + M + M  


+ + + + + + + + + + M + t M + + + + + + + t + + + 

X 
 x x x  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 


t + + + + + + + + + + + + + + + + + t + + t + + t  
. . . . . . . . . . . . . . . . . . . . . . . . .  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


. . . . . . . . . . . . . . . . . . . . . . . . .  

X 


X 

X 


X X X x x  
. . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + 
+ + + + + M + + + + + + + + + + + + + + ~ t t t +  


. . . . . . . . . . . . . . . . . . . . . . . . .  

X X X x x  


+ + +  + + +  + t 
+ + + + + + + + A + + + + + A + + + t + + t + + + 
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TABLE BZ. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE RATS: HIGH DOSE 
(Continued) 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 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 0 0 0 0 0 0 0 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 5 r w r u  
6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 1 ISSUES 
2 1 2 2 3 3 4 4 4 5 6 6 6 7 7 1 7 7 0 6 0 9 9 9 0 UMORS 
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 

Blood 2 
Bone marrow . . . . . . . . . . . . . . . . . . . . . . . . . so 


Femoral, leukemia mononuclear 3 

Femoral, lymphoma malignant 


histiwytic 1 

Lymph node . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Mediastinal, leukemia mononuclear X 4 
Mesenteric, leukemia mononuclear X 2 

Lymph node, mandibular + + + + + f + + + + + + + + + + + + M + + + + + + 49 
Leukemia mononuclear 1 h 4 

Spleen . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Leukemia mononuclear x x x  X X x x 12 

Thymus + + + M + M + + M + + t + + + + + + + + M M + + + 41 

Mammary gland + t + + + + + + M + + + + + + + + + + + + + + + + 47 
Adenoma 1 
Fibroadenoma x x  X x x x x 10 
Fibroadenoma, multipie X X X 3

Skin . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Basal cell carcinoma 1 

Granulosa theca tumor malignant, 


metastatic, ovary 1 


Bone . . . . . . . . . . . . . . . . . . . . . . . . . 50 

Skeletal muscle + t t + + + t + + + + + + + + + + + + t + + + + +  50 

Brain . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Histiocytic sarcoma 1 

Lung 50
Basal cell camnoma metastatic skin 1
Granulosa theca tumor maiignaAt, 

metastatic. ovary 1

Histiocytic sarcoma 1

Leukemia mononuclear x x X 0
Nose + + + + t + + + + + t + + + + + t + + t t t + + +  50

Trachea . . . . . . . . . . . . . . . . . . . . . . . . . 50 

~~ ~~ ~~ 

Eye + + 4
Harderian gland . . . . . . . . . . . . . . . . . . . . . . . . .  49 


Kidnev . . . . . . . . . . . . . . . . . . . . . . . . . .  50

Leuiemia mononuclear x x x 0


Ureter t + + + + + +  15

Urinary bladder . . . . . . . . . . . . . . . . . . . . . . . . . 40 
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TABLE B3. ANALYSIS O F  PRIMARY TUMORS I N  FEMALE RATS IN THE TWO-YEAR GAVAGE STUDY 
OF DIMETHOXANE 

Vehicle Control 

Mammary Gland: Fibroadenoma 
Overall Rates (a) 14/50 (28%) 
Adjusted Rates (b) 38.9% 
Terminal Rates (c) 9/30 (30%) 
Day of First Observation 449 
Life Table Tests (d) P =0.406 
Log&ic Regression Tests (d) P=0.507 
Cochran-Armitage Trend Test (d) P=0.454N 
Fisher Exact Test (d) 

Mammary Gland: Adenoma or Fibroadenoma 
Overall Rates (a) 16/50 (32%) 
Adjusted Rates (b) 44.7% 
Terminal Rates (c) 11/30 (37%) 
Day of First Observation 449 
Life Table Tests (d) P=0.478 
Logistic Regression Tests (d) P =0.502N 
Cochran-Armitage Trend Test (d) P=0.368N 
Fisher Exact Test (dj 

Pituitary Gland/Pars Distalis: Adenoma 
Overall Rates ( a )  13/48 (27%) 
Adjusted Rates ( b )  36.2% 
Terminal Rates ( c )  8/30 (27%) 
Day of First Observation 580 
Life Table Tests td) P =  0.221N 
Logistic Regression Tests ( d ~  P =0.144N 
Cochran-Armitage Trend Test (d) P =0.075N 
Fisher Exact Test (d) 

Thyroid Gland: C-cel l  Adenoma 
Overall Rates (a )  13/50 (26%) 
Adjusted Ratestb) 39.0% 
Terminal Rates ( e )  10130(33%)
Day of First Observation 634 
Life Table Tests td) P=0.199N 
Logistic Regression Tests (d) P =0.168N 
Cochran-Armitage Trend Test (d )  P =0.090N 
Fisher Exact Test (d) 

Thyroid Gland: C-cel l  Adenoma or Carcinoma 
Overall Rates (a) 15/50 (30%) 
Adjusted Rates (b) 45.1% 
Terminal Rates (c) 12/30 (40%) 
Day of First Observation 634 
Life Table Tests (d) P =0.162N 
Logistic Regression Tests (d) P=0.121N 
Cochran-Armitage Trend Test (d) P =0.064N 
Fisher Exact Test (d) 

Uterus: Stromal Polyp 
Overall Rates (a) 6/50 (12%) 
Adjusted Rates (b) 17.4% 
Terminal Rates (c) 4/30 (13%) 
Day of First Observation 562 
Life Table Tests td) P=0.136N 
Logistic Regression Tests (d) P =0.087N 
Cochran-Armitage Trend Test (d) P=0.090N 
Fisher Exact Test (d) 

125 mg/kg 

11/50 (22%) 
29.5% 
6/31 (19%) 
533 
P =  0.286N 
P=0.291N 

P=0.322N 

11/50 (22%) 
29.5% 
6/31 (19%) 
533 
P=0.163N 
P=0.155N 

P =0.184N 

13/49 (27%) 
38.6% 
10/30 (33%) 
599 
P =0.560N 
P=0.549N 

P =0.566N 

12/50 (24%) 
38.7% 
12/31 (39%) 
730 
P =  0.45 1N 
P=0.393N 

P=0.500N 

13/50 (26%) 
40.1% 
12/31 (39%) 
541 
P =  0.361N 
P=0.320N 

P=0.412N 

3/49 (6%) 
8.8% 
2/30 (7%)
544 
P=0.249N 
P=0.249N 

P=0.254N 

250 mg/kg 

13/50 (26%) 

45.6% 

9/24 (38%) 

607 

P =0.422 

P =0.520 


P=0.500N 

14/50 (28%) 

47.3% 

9/24 (38%) 

604 

P =0.483 

P =0.586N 


P =  0.414N 

7/50 (14%) 
23.6% 
3/24 (13%) 
567 
P=0.249N 
P=0.151N 

P=O.O87N 

7/50 (14%) 
25.2% 
4/24 (17%) 
607 
P=0.240N 
P=0.192N 

P=0.105N 

8/50 (16%) 
27.4% 
4/24 (17%) 
604 
P=0.203N 
P =0.149N 

P=0.077N 

2/50 (4%) 
4.6% 
0/24 (0%) 
515 
P=0.202N 
P =0.132N 

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 mg/kg 

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 Testa (d) 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 

Fisher 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 
(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 Pvalues 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 
Animals removed 

60 
60 

60 
60 

60 
60 

Animals examined histopathologically 50 50 50 

ALIMENTARY SYSTEM 

Foreign body 
Hemorrhage, acute 
Inflammation, chronic active 
Perforation 

Concretion 
Inflammation, chronic active 
Parasite metazoan 

Intestine large, colon 
Diverticulum 
Parasite metazoan 

Parasite metazoan 

Basophilic focus 
Clear cell focus 
Degeneration, cystic 
Eosinophilic focus 
Hematopoietic cell proliferation 
Hepatodiaphragmatic nodule 
Inflammation, chronic 
Inflammation, necrotizing 
Necrosis, coagulative 
Vacuolization cytoplasmic 

Inflammation, chronic active 
Mineralization 

Acinus, atrophy 

Inflammation, chronic active 
Acinus, atrophy 
Duct, hyperplasia 

Stomach, forestomach 
Acanthosis, diffuse 
Acanthosis, focal 
Hyperkeratosis, diffuse 
Hyperkeratosis, focal 
Hyperplasia, focal 
Inflammation, chronic active 
Ulcer 

Inflammation, chronic active 

Esophagus 

Intestine large, cecum 

Intestine large, rectum 

Liver 

Mesentery 

Pancreas 

Salivary glands 

Stomach, glandular 

(48) 
1 (2%) 

(47) 

(50) 
4 (9%) 

40 (80%)
3 (6%) 

6 (12%) 
23 (46%) 

1 (2%) 

(47) 
2 (4%) 
1 (2%) 

14 (28%) 

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

(50) 

(48) 

6 0) 

1 (2%) 

(50) 
1 (2%) 

(47) 

1 (2%) 
(50) 

(47) 

(49) 

1 (2%) 

4 (9%) 

35 (71%)
3 (6%) 
1 (2%) 

18 (37%) 

2 (4%) 

1 (2%) 
(46) 

(50) 

(50) 
19 (38%) 

(50) 

8 (16%) 

5 (10%) 
1 (2%)
3 16%)
3 16%) 

(49) 

(50) 

1 
3 
1 

(45) 
1 
1 
1 

(50) 

4 
(46)

2 
(50) 

34 
3 

1 
1 
4 

21 
1 

149) 
1 

(50) 
3 

41 
10 
12 
3 

(50)  

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

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

(8%) 

(4%) 

(68%)
(6%) 

(2%) 
(2%) 
(8%) 
(42%) 
(2%) 

(2%) 

(24%) 

(6%) 
(82%) 
(20%) 
(24%) 
16%) 

CARDIOVASCULAR SYSTEM 
Blood vessel 

Heart 
Inflammation, chronic active 

Bacterium, multiple 
Cardiomyopathy, chronic 
Foreign body 
Infarct 
Inflammation, chronic active 

(49) 

(50) 

37 I‘74%) 

(50) 

(50) 
1 (2%) 

1 (2%) 
1 (2%) 
3 (6%) 

33 (66%) 

(50) 

(50) 
1 (2%) 

1 (2%) 

2 (4%) 

6 (12%) 

32 (64%) 
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TABLE 84. SUMMARY O F  THE INCIDENCE O F  NONNEOPLASTIC LESIONS IN FEMALE RATS IN THE 
TWO-YEAR GAVAGE STUDY O F  DIMETHOXANE (Continued) 

Vehicle Control Low Dose High Dose 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Degeneration, fatty 
Hyperplasia 
Hypertrophy 
Necrosis, coagulative 

Adrenal gland, medulla 
Hyperplasia 

Parathyroid gland 

Hyperplasia 
Pituitary gland 

Pars distalis, cyst 
Pars distalis, hemorrhage, acute 
Pars distalis, hyperplasia 
Pars distalis, pigmentation, hemosiderin 
Pars intermedia, cyst 

Hemorrhage, chronic 
Inflammation, chronic active 
C-cell, hyperplasia 
Follicle, cyst 
Follicular cell, hyperplasia 

cys t  

Thyroid gland 

(50) 
3 

17 
1 

(50) 
5 

(46) 

(48) 
19 
1 

20 

26 

(6%) 
(34%) 
(2%) 

(10%) 

(40%) 
(2%) 
(42%) 

(52%) 

(50) 
13 (26%) 
20 (40%) 

1 (2%) 

5 (10%) 

1 (2%)
2 (5%) 

21 (43%) 

18 (37%) 

1 (2%) 

(50) 

(43) 

(49) 

(50) 

24 (48%) 
1 (2%) 
1 (2%) 

(50) 
7 (14%) 

18 (36%) 
1 (2%) 
4 (8%) 

8 (16%) 
(49) 

(42) 

(50) 
28 (56%) 

15 (30%) 
4 (8%) 

(50) 
1 (2%) 
2 (4%) 

27 (54%) 

1 (2%) 

GENERAL BODY SYSTEM 
None 

GENITAL SYSTEM 
Clitoral gland 

Fibrosis 
Hyperplasia 
Inflammation, chronic active 
Necrosis, caseous 
Duct, dilatation 

Atrophy 
cys t  

Uterus 
Dilatation 
Diverticulum 
Hemorrhage 
Inflammation, chronic active 
Prolapse 
Endometrium, hyperplasia, cystic, glandular 

Inflammation, chronic active 
Prolapse 

Ovary 

Vagina 

(47) 

5 (11%) 
1 (2%) 

(50) 

3 (6%) 

5 (10%) 

2 (4%) 

(50) 

1 (2%) 
2 (4%) 

(2) 

1 (50%) 

7 (15%) 
3 (7%) 
2 (4%) 
2 (4%) 

3 (6%) 
4 (8%) 

5 (10%) 

1 (2%) 

(49) 

(49) 

6 (12%) 

(48) 
1 (2%) 
2 (4%) 
7 (15%) 

(50) 
1 (2%) 
2 (4%) 

2 (4%) 
1 (2%) 

3 (6%) 

8 (16%) 

1 (100%) 

(50) 

(1) 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Lymph node 
Femoral, hyperplasia, reticulum cell 

Inguinal, cyst 
Mediastinal, hyperplasia, lymphoid 
Mediastinal, hyperplasia, plasma cell 
Mediastinal, inflammation, chronic active 
Mediastinal, lymphocyte, necrosis, acute 
Mesenteric, hemorrhage, acute 
Pancreatic, thrombus 
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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 

Fibrosis 
Hematopoietic cell proliferation 
Hyperplasia, lymphoid 
Hyperplasia, reticulum cell 
Infarct, chronic 

cys t
Hyperplasia, lymphoid 
Necrosis 

Thymus 

(50)
1 (2%) 
3 (6%) 

3 (7%)
(41) 

(50) 

3 (6%) 

1 (2%) 
(38) 

1 (3%) 

(50) 

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

(41)
2 (5%)
1 (2%) 

INTEGUMENTARY SYSTEM 
Mammary gland 

cys t  
Hyperplasia, cystic 

Acanthosis 
Cyst epithelial inclusion 
Edema 
Hyperkeratosis 

Skin 

(47) 

47 (100%)
(50) 

(50)
2 (4%) 

49 (98%) 

1 (2%) 
(50) 

1 (2%) 

(47) 

43 (91%) 
(50) 

1 (2%)
1 (2%) 

MUSCULOSKELETAL SYSTEM 
None 

NERVOUS SYSTEM 
Brain 

Compression 
Hemorrhage, acute 
Hydrocephalus 
Pigmentation, hemosiderin 

(50)
5 (10%) 
3 (6%)
1 (2%) 

(49)
8 (16%) 
2 (4%) 
9 (18%) 

(50) 
4 (8%) 
2 (4%) 
4 (8%) 
1 (2%) 

RESPIRATORY SYSTEM 
Lung

Bacterium 
Foreign body 
Inflammation, chronic 
Alveolar epithelium, hyperplasia 
Mediastinum, bacterium, multiple 
Mediastinum, foreign body 
Mediastinum, hemorrhage, acute 
Mediastinum, inflammation, chronic active 
Pleura, hyperplasia 

Foreign body 
Inflammation, chronic active 
Nasolacrimal duct, inflammation, suppurative 

Foreign body 
Hemorrhage, acute 
Inflammation, chronic active 

Nose 

Trachea 

150) 

2 (4%) 
12 (24%) 
3 (6%) 

(50)
1 (2%)
1 (2%)
2 (4%) 

(50) 

(50) 

4 (8%)
11 (22%) 

1 (2%) 

1 (2%) 

(50)
7 (14%) 
5 (10%) 
3 (6%) 

(50)  

(50)
1 (2%)
6 (12%)

11 (22%) 
2 (4%)
1 (2%)
1 (2%)
3 (6%) 
7 (14%)
1 (2%) 

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

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

(50) 

(50) 
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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) 

SPECIAL SENSES SYSTEM 
Eye

Hemorrhage, acute 
Lens, cataract 
Retina, atrophy 

Harderian gland 
Atrophy
Inflammation, chronic active 

URINARY SYSTEM 
Kidney 

cys t  
Infarct, chronic 
Mineralization 
Nephropathy, chronic 

Urinary bladder 
Dilatation 

Vehicle Control 

(2) 
1 (50%)
1 (50%) 
1 (50%) 

(49) 

(50) 
1 (2%) 
1 (2%) 
3 (6%) 

38 (76%) 
(49) 

Low Dose High Dose 

(2) (4)  

2 (100%) 2 (50%) 
2 (100%) 2 (50%) 

(49) (49) 
1 (2%) 

1 (2%) 

(50) (50) 
1 (2%) 
1 (2%) 

2 (4%) 1 (2%) 
35 (70%) 26 (52%)

(48) (48) 
1 (2%) 
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TABLE Cl .  SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHOXANE 

Vehicle Control 

Animals initially in study 
Animals removed 
Animals examined histopathologically 

ALIMENTARY SYSTEM 
Esophagus 

Adenocarcinoma, metastatic, uncertain 
primary site 

Alveolar/bronchiolar carcinoma, metastatic, 
lung


Fibrosarcoma, metastatic, skin 

Papilloma squamous 


Intestine small, ileum 
Alveolar/bronchiolar carcinoma, metastatic, 

lung
Lymphoma malignant mixed 

Intestine small, jejunum 

Lymphoma malignant histiocytic 

Lymphoma malignant lymphocytic 

Lymphoma malignant mixed 

Lymphoid tissue, lymphoma malignant 


histiocytic 
Liver 

Alveolar/bronchiolar carcinoma, metastatic, 
lung 

C holangiocarcinoma 
Fibrosarcoma, metastatic, skin 
Hemangiosarcoma 
Hemangiosarcoma, multiple 
Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Sarcoma 
Squamous cell carcinoma, metastatic, stomach 

Mesentery 
Alveolar/bronchiolar carcinoma, metastatic, 

lung 
Carcinosarcoma, metastatic, uncertain 

primary site 
Fibrosarcoma, metastatic, skin 
Hemangiosarcoma
Lymphoma malignant histiocytic 
Squamous cell carcinoma, metastatic, stomach 

Pancreas 
Adenocarcinoma, metastatic, uncertain 

primary site 
Alveolar/bronchiolar carcinoma, metastatic, 

lung 
Lymphoma malignant histiocytic 
Squamous cell carcinoma, metastatic, stomach 

60 

60 

50 


(44) 

1 (2%) 
(47) 

1 (2%) 

2 (4%) 
(49) 

1 (2%) 

3 (6%) 
9 (18%) 

6 (12%) 
1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

*(50) 

1 (2%) 

1 (2%) 

(48) 

1 (2%) 

2 (4%) 

Low Dose 

60 
60 
48 

1 (2%) 
1 (2%) 

*(48) 

*f48) 
1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 

8 (17%) 
2 (4%)
5 (10%) 

1 (2%) 

1 (2%) 

*(48) 

High Dose 

60 

60 

50 


(50) 

1 (2%) 

(44) 

1 (2%) 

(44)
2 (5%) 

(50) 

1 (2%) 

1 (2%) 
1 (2%) 
6 (12%) 

11 (22%) 
2 (4%) 

1 (2%) 
*(50) 

1 (2%) 

1 (2%) 

1 (2%) 
(49) 

1 (2%) 

1 (2%) 
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TABLE Cl .  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 

Papilloma squamous 
Papilloma squamous, multiple 
Squamous cell carcinoma 

Stomach, glandular 
Adenocarcinoma 
Squamous cell carcinoma 

(47) 
1 (2%) 
1 (2%) 

(47) 
1 (2%) 

(47)
3 (6%)  

(20) 

(50)
7 (14%) 

1 (2%) 
(50) 

1 (2%) 

CARDIOVASCULAR SYSTEM 
Heart 

Adenocarcinoma, metastatic, uncertain 

Carcinosarcoma, metastatic, uncertain 
primary site 

primary site 
Sarcoma, metastatic, uncertain primary site 

(49) 

1 (2%) 

1 (2%) 
1 (2%) 

(50) 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Adenocarcinoma, metastatic, uncertain 
primary site 

Adenoma 
Alveolar/bronchiolar carcinoma, metastatic, 

lung 
Capsule, adenoma 

Adrenal gland, medulla 
Pheochromocytoma benign 

Adenoma 
Alveolar/bronchiolar carcinoma, metastatic, 

Pars distalis, carcinoma 

Follicular cell, adenoma 

Islets, pancreatic 

lung 
Pituitary gland 

Thyroid gland 

150) 

1 (2%) 
1 (2%) 

5 (10%) 
(50) 

2 (4%) 

1 (2%) 

1 (2%) 

(48) 

(46) 

(49) 

*(48) 

*(48) 

1 (2%) 

1 (2%) 

*(48) 

*(48) 

*(48) 

(50) 

1 (2%) 
3 (6%)

(50) 

1 (2%) 

(49) 

1 (2%) 
(41) 

(50) 

GENERAL BODY SYSTEM 
None 

GENITAL SYSTEM 
Coagulating gland 

Epididymis 
Squamous cell carcinoma, metastatic, stomach 

Fibrosarcoma, metastatic, skin 
Squamous cell carcinoma, metastatic, stomach 

Squamous cell carcinoma, metastatic, stomach 

Fibrosarcoma, metastatic, skin 

Prostate 

Seminal vesicle 

*(50)' 

(50) 

(48) 

*(50) 

Dimethoxane, NTP TR 354 122 



TABLE C l .  SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE I N  THE TWO-YEAR 
GAVAGE STUDY OF DIMETHOXANE (Continued) 

Vehicle Control Low Dose High Dose 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Femoral, hemangiosarcoma 
Lymph node 

Axillary, fibrosarcoma, metastatic, skin 
Bronchial, alveolar/bronchiolar carcinoma, 

metastatic, lung 
Inguinal, fibrosarcoma, metastatic, skin 
Mediastinal, lymphoma malignant histiocytic 
Mediastinal, sarcoma, metastatic, uncertain 

primary site 
Mesenteric, lymphoma malignant histiocytic 
Mesenteric, lymphoma malignant lymphocytic 
Mesenteric, lymphoma malignant mixed 
Pancreatic, lymphoma malignant histiocytic 
Pancreatic, lymphoma malignant mixed 
Renal, lymphoma malignant lymphocytic 

Lymph node, mandibular 

Adenocarcinoma, metastatic, uncertain 


primary site 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Spleen 
Adenocarcinoma, metastatic, uncertain 

primary site 
Alveolar/bronchiolar carcinoma, metastatic, 

lung
Fibrosarcoma, metastatic, skin 
Hemangioma 
Hemangiosarcoma 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mixed 
Squamous cell carcinoma, metastatic, stomach 

Thymus 
Lymphoma malignant lymphocytic 
Sarcoma, metastatic, uncertain primary site 

INTEGUMENTARY SYSTEM 
Skin 

Subcutaneous tissue, fibroma 
Subcutaneous tissue, fibrosarcoma 
Subcutaneous tissue, fibrosarcoma, multiple 
Subcutaneous tissue, hemangiosarcoma 
Subcutaneous tissue, sarcoma 

MUSCULOSKELETAL SYSTEM 
Skeletal muscle 


Fibrosarcoma, metastatic, skin 

Lymphoma malignant lymphocytic 

Diaphragm, squamous cell carcinoma, 


metastatic, stomach 

(50)
1 (2%) 

(50) 


1 (2%) 

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


1 (2%)

1 (2%) 


(48) 

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

(49) 

1 (2%) 

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

(27) 
1 (4%) 
1 (4%) 

(50) 

2 (4%) 
8 (16%) 
2 (4%) 

*(50) 

*(48) 

*(48) 
1 (2%) 

1 (2%) 

1 (2%) 

1 (2%) 

*(48) 

1 (2%) 

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

*(48) 

9 (19%) 
1 (2%)  
1 (2%) 

*(48)
3 (6%)
1 (2%) 

(50)

1 (2%) 

(49) 

1 (2%) 

1 (2%) 

(49) 

(50) 


1 (2%) 

2 (4%) 
1 (2%) 
2 14%) 

1 (2%) 
(24) 

(49) 
4 (8%)
5 (10%) 

1 (2%) 
1 (2%) 


"(50) 


1 ( 2 % )  
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TABLE Cl.  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

Adenocarcinoma, metastatic, uncertain 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar adenoma, multiple 
Alveolar/bronchiolar carcinoma 
Carcinosarcoma, metastatic, uncertain 

Fibrosarcoma, metastatic, skin 
Hepatocellular carcinoma, metastatic, liver 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Sarcoma, metastatic, uncertain primary site 
Squamous cell carcinoma, metastatic, stomach 

primary site 

primary site 

(49) 

1 (2%) 
8 (16%) 

1 (2%) 

3 (6%)
1 (2%)
1 (2%) 
1 (2%) 

*(48) 

2 (4%) 

2 (4%) 

1 (2%) 
3 (6%) 
1 (2%) 

(50) 

8 (16%) 
1 (2%) 
4 (8%) 

1 (2%) 

1 (2%) 

SPECIAL SENSES SYSTEM 
Harderian gland 

Adenoma 
(48)

2 (4%) 
*(48)

2 (4%) 
(48)

2 (4%) 

URINARY SYSTEM 
Kidney

Adenocarcinoma, metastatic, uncertain 
primary site 

Adenoma 
Alveolar/bronchiolar carcinoma, metastatic, 

lung 
Fibrosarcoma, metastatic, skin 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 
Squamous cell carcinoma, metastatic, stomach 

Transitional epithelium, carcinoma 
Urethra 

(50) 

1 (2%) 
1 (2%) 

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

*(50) 

1 (2%) 

*(48) 
1 (2%) 

(50) 

2 (4%) 

1 (2%) 
*(50) 

SYSTEMIC LESIONS 
Multiple organs 

Hemangiosarcoma 
Lymphoma malignant histiocytic 
Lymphoma malignant mixed 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Hemangioma 

*(50) 
4 (8%) 
4 (8%) 
2 (4%) 
2 (4%) 
1 (2%) 

*(48) 
3 (6%)
1 (2%) 

1 (2%) 

*(50)
3 (6%)
3 (6%) 

2 (4%) 
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TABLE C l .  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 

125 Dimethoxane, NTP TR 354 



TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE 
STUDY OF DIMETHOXANE: VEHICLE CONTROL 

i o o o 1  1 I I I i i I 1 i I
-. ___..-o n o (

STUDY 

CARCASS 
ID 7 4 4 6 8 0 2 9 7 4 1  1  1  1 1 2 Z R  

5 5 5 4 5 4 3 1 2 9 4  ~  l3 2 1 3 1 1 2 3 4 5 L 3  I 
;-m 

Eso hagus 

Alenocarcinoma, metastatic, uncertain 


pnmary site 

Gallbladder 

I n w t i n e  larne 


Intestine small 

Intestine small, duodenum 

Intestine small, ileum 


Lymphoma malignant mixed 
Intnstine small, jejunum 


Lymphoma malignant mixed 

Lymphoid tissue, lymphoma malignant 


histiocytic

Liver 

C:holan@ocarcinoma

Heman@osarcoma. multiple 

Hepatocellular carcinoma 

Hepatocellular adenoma 

Hepatocellular adenoma, multiple 

Lymphoma malignant histiucytic 

Lymphoma malignant 

Sarcoma 


Mesentery

Carcinosarcoma, metastatic. uncertain 


pnmary site 

Lymphoma malignant histiocytic 


Pancreas 

Adenocarcinoma. metastatir. uncertain 


pnmary site 

Lymphoma malignant histivcytic 


Salivary glands 

Stomarh 

Strlmach. forestomach 


Papilloma squamous 

F'apilloma squamous. rniiltiple 


Stcimach. glandular 

Adenocarcinoma 


Tooth 


m-

Blood vessel 
Heart  

Adenocarcinoma. metastatic, uncertain 
onmarv site 

C.srcinoiarcoma. metastatic. uncertain 
pnmary site 

S<irroma. metastatic. uncertain pnmary 
.It0 

Adrenal gland 

Adrenal gland, cortex 


+ ' Tissue examined microscopically 
: Not examined 

-. Present but not examined microscopically 
I: Insufficient tissue 

~~ 

M + + + + + + t + + + + + + + + + + + + + + + + +  


X 
M A + A A + M + A + A A A M M + + M + + + + + t t  

+ + + + + + + + A + t + + + A + + + + + + + + + + 
+ + + + + , + + A + M + A + A + + + t + + + + + +
+ + + + + + + + A + M + + + A + + + + + + + + + +  

+ + + + + + + + A + + + M + A + + t M + + + + + +  

+ + + + + t + + t + A + + + A + + t t + + + + + + 
M + + + + + + M M + A + A + A + + + t + + + + + + 

+ A + + + + + M M + A + A t A + + + + + + + + + +  


+ + + + + + + + A + A + + + A + + + + + t + + + + l 

x 

M + + + + + + + + + + + + + + + + + + + + + + + t  


x 

X 
x x 


t + + + + + +  + + + + + + + + + t  

X 

X 

M + + + + + + + A + + + + + + + + + + + + + + + +  


x x X 
M + + + + t + + + + + + + + t + + + + + + + + + +  

M + + + + + + + A + A t + + t + + t + + + t + + t  

M + + + + ~ + + A + A + + + + + + + + + + + + + + 

X

M + + + + + + + A + A + + + + + + + + + + + + + +  


X
+ + + + + + + + + + + + + + + + + + + + + + + + +  
.__~_ 

+ + + + + + + + + + +  + + + +  + + +  + +  
M + + + + t + + + + + + t + + + + t + + + + + + +  


I x 

+ + + + + + + + + + + + + + + +
x 

+ + * + + + + + + - - I+ + t + t + + + f + + + + + + + + + f + + + + + +  

x 

X 

. . . . . . . . . . . . . . . . . . . . . . . . .  


M + + + + + + + M + M + M + + M + + + + + M + + +  

M + + + + + + + t M M t M + + + + + + + + + + + + 

M + + + + + + + + + + + + + + + + + + + + + + + +  


-

+ + + + + C + + + + +  * + * + + + + + + + t  

. . . . . . . . . . . . . . . . . . . . . . . .  

+ + + + + ~ + + + + + + + t + C + + + f + + + + +  

+ 
. . . . . . . . . . . . . . . . . . . . . . . . . 

+ + + + M + M + M M + + + M M M + + + + + + + + + 

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

M. Missing
A: Autolysis precludes examination 
X: Incidence of listed morphology 
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL 

(Continued) 


STUDY 0 0 0 0 0 0 0 0 I I  0 0 II 0 (1 0 0 0 II 0 0 0 0 0 0 0 
5 5 5 5 R J J  ~ J R g g  ~ S ~ ~ J 5 5 5 5 5 5 5 5  


TOTAL: 
CARCASS o n n n o n n n TISSUES 
ID 

M IEso h a p s 

Ajenocarcinoma, metastatic. uncertain / + t + + + + t + t + + + t + t + t t + + + t + + +  4y 


Dnmarv site I 

+ t + + + + + + t + t + + + t + + M + + + + + M + 36 

+ + + + + t t + t t t t + t t + + + + + + + t + +  48 

+ t t + + + + + t + + + t + t + t + + + + t t + +  46 

+ + + + t + + + t + + + + t t + t + + + + + t + +  47 

+ + t + t t + + t t t t t + + M t + + + + + t + +  45 


Intestine small + + + + + + + + + t + + t t t + + t + + + + + t +  48 

Intestine small, duodenum + + + + + + + + t t t + t t + + t t + + + + + + +  44 

Intastine small, ileum + + t + + + + + t t + + t t t + t t + + + t + + +  44 


Lymphoma malignant mixed X 1 

Intestine small, jejunum + + + + + + + + t t + t t t t + t + + t + t + + +  47 


Lymphoma malignant mixed X 1 

mphoid tissue. lymphoma malignant 
LiIstlocytlc X 

Liver t + t t +  + + t i +  + + t +  + + + + + + + t t +  + 43 

Cholansocarcinoma 
 1 : 
Hemanmosarcoma. multiple I 3 

Hepatocellular carcinoma x X X 

Hepatocellular adenoma x X X 

Hepatocellular adenoma, multiple x 

Lymphoma malignant histiorytic 

Lymphoma malignant 1 

Sarcoma 1 


Mesenterv ~  +  +  t  +  t  +  t  +  +  t  t  +  t  +  t  t  +  t  t  + + t + t  41 

Carcinoiarcoma. metastatic. uncertain 


pnmary site 1 

Lymphoma malignant histiocytic 1 


Pancreas + c t t + + t t t t + + + + t + t + + + t t t t +  4n 

Adenocarcinoma, metastatic, uncertain 


pnmary site 

Lymphoma malignant histiorytir 


Saliva glands + + t + + t + + t + + t + + t + t t t + + t + t +  

S t o m a x  + + t t t t + + t + + + t t + t +  t t t t t t + +  

Stomach, forestomach + + + t + t t + t t + + + t t + t t + + t t t t +  


Papilloma squamous X 

Papilloma squamous, multiple 


Stomach, glandular + t + + + t + + t + t + + t t + t + + + t + t t +  

Adenocarcinoma 


Twth + + + t + t + + + + + t t + t + t + + + + + + t +  


C U L m 

B l w d  vessel t + t + + t t  + + + t t t + + + + t + t + + +  

Heart + + t t t + + t t + + + t + + + + + + + t + + + +  


Adenocarcinoma, metastatic, uncertain 

pnmary site 


Carnnosarcoma, metastatic. uncertain 

pnmary site 


Sarcoma, metastatic, uncertain pnmary 

site 


Adrenal gland + t +  + t +  + + t t + t +  + + t +  + + + + + + + +  50 
Adrenal gland. cortex + + + + t + + + t + + + + + + + t + t + + + + + +  50 

Adenocarcinoma, metastatic, uncertain 
pnmarysite 


Adenoma 

Capsule, adenoma 


Adrenal gland, medulla 
Pheochromocytoma benign 

Islets. pancreatic 
Adenoma 1

Parathyroid gland t t t + t + + + + + t t + + + M t + + M M + + t t  41
Pituitary land + t t + + +  + t + + + + + + +  + + t +  + + + + + +  46
Thyroid End + t t + t + + +  + + + + + + + t t +  + + + +  + + +  49

Follicufar cell, adenoma X 1 
I 

None 

Coagulating gland t + t t t + t + + t + t + + + + + + + + + +  + 45
Ductus deferens + t + + t t + t t t + + + + + + + + + + +  + +  47
Epididymis + t t + + t t t + t + + t +  ~ t + t t + + + t + +  50
Penis + t ‘L
Preputial gland t + + t + 6
Prostate t + + M + + + + + + + + t + + + + t + + + t M + + 48
Seminal vesicle + + t + + t t + + + + + + + + + + + + + + + + + t  43 
Testes t + t + t + + + + t t + + + + t + t t + + + t + t  50 
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IABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL 

(Continued) 


- .. 
WEEKS ON 	 o o o o o n o o ~ o o o o o ~ ~ 
STUDY 	 1 7 7 7 7 7 7 R H 9 9 9 9 9 0 0 0 0 0 0 I) 0 0 0 0----I-6 3 5 6 8 9 9 6 8 5  5 6 8 9 : 1 4 5 5 5 5 5 5 5 5 5  

5 5 5 4 5 4 3 1 2 3 4 L 3 2 1 3 1 1 Z n 4 5 1 3 1  


CARCASS 

I D  


R-
Bone marrow + + + + + + t t + t + + + + t + + + + + + + ~ + +  

Femoral. hemangiosarcoma Y 
Lqmph node + + + + + + t + + + + + + + + + + t + + + + + + +  


Mediastinal, lymphoma malignant 

histiocytic X 


Medlastinal, sarcoma, metastatic, 

uncertain Dnmarv site X 


Mesentenc,'lymphoma malignant 

histiocytic X 


Mesentanc, lymphoma malignant 

iymphocytic X 


Mesentenc lymphoma malignant mixed 

Pancreatic 'lymphoma malignant mixed X 

Renal. lymphoma malignant lymphocytic 	 X 

Lymph node, mand.bular M t + + + + t + + + + + M + + + + + + + + + + + +  

Adenocarcinoma. metastatic, uncertain 


pnmary site X 

Lymphoma malignant histiocytic x 

I vmphoma malignant lymphocvtic X 

Lvmphoma maliinnnt mixed 

Soleen 	 ~ M + + t + + t  c t + + + + t  c r + + t + C + : + C  ~  
Adenocarcinoma. metastatic. i inrertaln 


pnmary site x 

Hemanaosarromn 

ILymphoma malignant histiocytic 

Lymphoma maiiynnnt lymphorytic 

Lvmphoma malignant 

Lvmphoma malignant [nixed 


Thymus 

I.,vmphoma malignant ~ymphocvtic 

Sarcoma. metnstatir. uncertain pnma? 


'iite 	 x 
.. ___-.I I V ~ M E Nt T A R ~ 


Mimmary gland 
. 

M M M M M M M M t M M M M M t M M M M M M ~ M ~ M 

Skin 	 + t i t t + t t + + t t + t t + + t t t + t + + +  

Ciiitxutaneoiis tissue, fihr<rma 

Subcutaneous tissue. tibrosarwma x X X X  X 

Subcutaneous tissue. fibrosarcoma, 


multiple 	 X X  
~~~ 	 ~~~.__--

O S K E L ~ 

Bcsne t t t + + + t + + + + + t + t + + t t t + + + t +  

Skeletal muscle + + + + + t t + + + + t + t t +  + + + + + + + +  


N-

Brain M + + + + + t t + + + t + + c + t t + t t + + + +  

Spinal cord 


K-TEM 

Lung M + + + + + + + + + + t + + + c + + + + t + + + +  


Adenocarcinoma, metastatic, uncertain 

nmary site 


A h a r t b r o n c h i o l a r  adenoma X 

Camnosarcoma, metastatic. uncertain 


pnmary site X 

tfepatocellular carcinoma, metastatic, 


X 	 X
1.. I. 

lymphoma malignant lymphocytic 

Lymphoma malignant X 

Sarcoma, metastatic. uncertain pnmary 


site X 

Nose M + + + + + + + + + + + + + + + + + + + + + + + + 

Trachea . . . . . . . . . . . . . . . . . . . . . . . . . 


SP-	
Eye + 
H a d e n a n  gland M I  + + + + + + + + + + + + + + + + + + + + + + +  

Adenoma 

Kidney + + + + + + + + + + + + + + + + + + + + + + + + +  

Adenocarcinoma. metastatic, uncertain 


pnmary site X 

Adenoma 

Lymphoma malignant histiocytic x 

Lymphoma malignant lymphorytic 

Lymphoma malignant mixed 


Ureter 	 + + + + + +  t + + + +  + + + + + t +  
Urethra t + +  + + + +  & 

+ 

Urinary bladder + + + + + t t c A + + + + M A t + + + + + + + + + 
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: VEHICLE CONTROL 
(Continued) 

-
WEEKS ON 
STUDY o n o o II n n o I I  n II o o o n o o o II o 0 i i  II i i !  

5 5 5 5 5 5 5 5 5 3 ~ 5 5 5 5 5 9 5 5 5 S S S ~ ~ 
TOTAL: 

CARCASS 
ID 

o n o n o n n n n n o 
3 3 3 3 4 5 5 5 S 6 ti 

o o u 
6 8 7 

n o 
7 7 

o o n n o o I 
8 8 A 9 9 9 II 0 I) TUMORS 

I T T I S S U E S  

Bone marrow 
Femoral, hemanposarcoma 

Lvmoh node 
kidiastinal. lymphoma malignant 

histiocytic
Mediastinal. sarcoma, metastatic, 

uncertain pnmary site 
Mesentenc. lymphoma malignant 

histimytic x 1 2 
Mesentenc, lymphoma malignant 

lymphocytic 1 
Mesentenc, lymphoma malignant mixed 1 
Pancreatic. lymphoma malignant mixed 1 
Renal, lymphoma malig lymphocytic 1 

Lymph node, mandibular 48 
Adenocarcinoma. metastatic, uncertain 

pnmary site 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 1 1 
Lymphoma malignant mixed 1 ' 

Spleen t + + + + + + t + + + + t t t t + + t + + + t t t 49 j
Adenocarnnoma, metastatic, uncertain 

pnmarysite 1 ,
He ma n@osarcoma X i iLymphoma malignant histiocytic X X 4 1 
Lymphoma malignant lymphocytic X 2 ' 
Lymphoma malignant 

Mammary gland 
M 

M + M M M M M M M M M M M M M M M M M M M M M M ~i l y
Skin + t + + t + + + t + t + + t + + + t t t + t t + t t51)


Subcutaneous tissue, fibroma 1 x X 2 

Subcutaneous tissue, fibrosarroma x x X R 
Subcutaneous tissue. fibrosarcoma. 1 

~ 

multiple 2 
- -..- I-ETAL SYSTEM 

Bone 

-STEM 
Lung + + f + 49i t + + + + + + +  + t t t + +  + + t  + f t  + I 

Adenocarcinoma, metastatic, uncertain 
nmary site 1 


Afveoiarhmnchiolar adenoma X x x x  X H 

Carcinosarcoma. metastatic. uncertain 


pnmary site 1 

Hepatocellular carcinoma, metastatic, 


liver 

Lymphoma malignant lymphocytic X

Lymphoma malignant 

Sarcoma. metastatic. uncertain pnmary  


site 

Nose + t + + + + + + t t + + + + t + t + t + + + + + +  49 
Trachea t + t + t + + + + + t t + t + t t + + t + t + + t 49ll 

Eye
Hardenan gland t t + + t + t + + + + t + + t + t + t + t + + + + 

Adenoma x 

Kidney + ~ + t t t + t + + + + t + + + t t + t + t + + t50 ~ 
Adenocarcinoma, metastatic. uncertain 

pnmary site ' I 
Adenoma K 1 
Lymphoma malignant histiocytic 1 
Lymphoma malignant lymphocytic x 1 
Lymphoma malignant mixed x 1

Ureter + t t + + + t + + + + + t + + + + t t t + + 41 
Urethra + +  + + +  + +  + + +  + + t + + 13 
Unnary  bladder + + t t + + + + t + + t + + t + + + + t t ~ t + + 47 

/-
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9 9 ~ o o 

-_ WEEKS ON 
STUDY 

o  o  o  o  o  o  o  o  o  o  o  o  o  n  o  o  o  o  o  o  o  o  o  
0 0 ~ 1 3 4 ~ ~ ~ ~ 7 7 7 ~ ~ 
1 2 5 5 3 1 4 4 9 3 7 9 9 0 7 8 8 5 6 7 8 9 

i 
9 

1 
~ 
5 ~ 

8 9 9 9 

CARCASS 
ID 

x-
EFO hagus

Fiprosarcoma. metastatic. skin 
Papilloma squamous 

Gallbladder 
Intestine large 
Intestine large, cecum 
Intestine large, mlon 
Intestine large, rectum 
Intestine small 
Intestine small. duodenum 
Intestine small, ileum 
Intestine small, jejunum 

Laver 

Lymphoma malignant histiorytic 
Lymphoma malignant lymphocytic 

Fibrosarcoma. metastatic. skin 
Hemanposarmma
Hepatocehlar carcinoma 
Hepatocellular carcinoma. multiple 
Hepatucellular adenoma 
Lymphoma malignant lymphocytic 

Fibrosarcoma. metastatic, skin
Mesentery 

Saliva glands 
Pancreas 

S w m a X  
Stomach, forestomarh 

S:omach. g l a 3 u l a r  
Tooth 

Papilloma uamous 

____ 
t + + + + + + t + t + t + + + + + + + + + 

x 
X 

+ + A A + + M t A + + + + + A A + + + + + 
. . . . . . . . . . . . . . . . . . . . .  
M + M + A t + A t + + + + t A + + + + + 
. . . . . . . . . . . . . . . . . . . . .  
M + + A A + + A + + + + + + + + + + + + 
+ + + + A + A + + + + + + + + t + + + + + 
+ t t + A + A + A + + + + + + + t + + + + 

M + + t A + A + A + t + + + + A + + + + + 
M + + + A + A + + + + + + + + + + + + + + 

X 
t t + + + + + t + + + + + + + + + + + + + 

x x x x  x x 
x 

X X x x 
t r + * t t t + + + t + + + +  t + t +  

t + t + t + + + A + + + + + + + + + + t + 
. . . . . . . . . . . . . . . . . . . . .  
+ + + + t + t + A + + + + + + + + + + + + + + 
t t t + + t + t A + ~ + t + + + + + + + + + +  

+ + + + t + + + A + + + + + + t + + + + + 
+  +  +  +  +  +  +  +  + + + + + + + + + + + +  

X 

x 

--
Blood vessel 
Heart 

+ + +
t + +

t + t + + + + + + t + + + + + + + + 
- t t + + + + + + + + + t t + + + +  I 

E-
Adrenal gland 
Adrenal gland, mrtex 
Adrenal gland. medulla 
Islets, pancreatic 
Parathyroid gland 
Pituitary gland 

Pars distalis. carcinoma 
Thyroid land 

F'ollicukr cell, adenoma 

. . . . . . . . . . . . . . . . . . . . .  
+ + + + + + r + + + + + + + + + + + + + + 
. . . . . . . . . . . . . . . . . . . . .  
+ + + M + + + + A t + + + t + + t + t + + 
M + + + + + + + M + + + + + + + + + + + + 
+ + + + + + + + + + + + + + + t t t + M + 

t + + + + + + + + + + + + + + + t + t t + 
x 

G 
None 

V -.-

_____ 
Coagulating gland 
Dbctus deferens 
Epididymis 

Psnis 
P-eputial gland 
Pwstate 
Seminal vesicle 

Testes 

Fibrosarcoma. metastatic, skin 

Fibrosarcoma. metastatic. skin 

t + + + + + + t + + + + t + + + + + + + 
+ + + + t + + + + + + + + + + + + + t + 
. . . . . . . . . . . . . . . . . . . . .  

X+ + + ++ + +  t +  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  
+ + + + + + + + + + + +  + + e + +  +  
. . . . . . . . . . . . . . . . . . . . .  

X 

-. 
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE 

... 
WEEKS ON 
STUDY 

CARCASS 
ID 


Eso hagus

d r o s a r c o m a .  metastatic. skin 

Paprlloma squamous 


Gallbladder 

Intestine large 

Intestine large, cecum 

Intestine large, colon 

Intestine large, rectum 

Intestine small 

Intestine small, duodenum 

Intestine small, ileum 

Intestine small, lejunum 


Lymphoma malignant histiocytic 

Lymphoma malignant lymphocytic 


Liver 

Fibrosarcoma. meta5tatir. skin 

HemanPosarcoma 

Hepatocellular carrinoma 

Hepatocellular carcinoma. multiple 

Hepatocellular adenoma 

Lymphoma malignant lymphiirytu. 


Mesentery
Fibrosarcoma. metastatic. skin 

Pancreas 
Salivary glands 
Stomach 
Stomach, forestomach 

Papillomas uamous 
Stomach. glan(aular 
Tooth --
Blood vessel 
Heart 

Adrenal gland 
Adrenal gland, cortex 
Adrenal gland, medulla 
Islets. pancreatic 
Parathyroid gland 
Pituitary gland 

Pars  distalis. carcinoma 
Thyroid land 

Follicufar cell, adenoma 

None 

Coagulating gland 
Ductus deferans 
Epididymis

Fibrosarcoma. metastatic. skin 
Penis 
Preputial gland 
Prostate 
Seminal vesicle 

Fibrosarcoma, metastatic, skin 
Testes 

(Continued) 

21 

1 

1
+ 16 


19 

15 

19 

1B
+ 20 

18 

16 


t 19 
x 1 


+ + + t + + + 28 
1 


1 

X 1 


X x 8 

x x 2 


x 5 

1 


19 

1 


20 

21 


+ + t + t + t + t + t + t t + + + + t + t t + + + 47 

+ t + + + t t + + + + + + + + t + t + + + + + + + 
47 
x x 3 


20 

20 


21 

21 


'L1 

21 

2 1  

19 

19 

'Lo 


1 

t 22 

X I 


20 

20 

21 

1 

4
+ B 

21
+ + 20 

1 


21 
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE 

(Continued) 


__ __-~ 

WEEKS ON 
STUDY 

CARCASS 
ID 

ml-
Bone marrow + + + + + + + + + + + t t + + + t + + + + 
Lymph node t + + + + + + M + + + + t + + t + + + t + 

Axillary, fibrosarcoma, metastatic, skin 
Ingii inal. fibrosarcoma, metastatic. skin X 
Mecmntenc, lymphoma malignant 


lymphocytic x 

Parivreatic. lymphoma malignant 


histiocytic

Lymph node. mandibular + + t t t + t M t + + + + + + + + + + t + 
Spleen + + + + + + t + t t + t + + + + + + t + + 

Fibrosarcoma, metastatic. skin I 
Hemangosarcoma
Lymphoma malignant histiocytic 
Lyrrphoma malignant lymphocytic K 

T h y w x  + + M M + M + + t M t i M t + + M M M + M 

m-
Mammary gland M M M M M M M M M M M M M M M M M M M M M  
Skin + t + t + t + t + + + + t t + + + + + + + 

Siitri-it.aneous tissue, tihrosnrcoma X I X X X 
Sutr~~n'.nneoiistiisiie, fihrosarromn. 

m.iitipie I 
Suhcii:aneous tissue. hemanpnsarcnma X 

mxT-
Bone + t t + + t + + + + + + + t + + + + + + + 
Skeli~tal miisck + + t + + + t + + + + + + + + t t t + + + 

Fibrosarcoma. !metastatic. skin X X 
Lymphoma malignant lymphorytic 

1 C t t + t t + t t + + + + + + + + t t + + 

KESP-EM 
Lung t t t + + t + + + + + + + + t + + t + + +1 

Ali~i?olaribr~nchiolar Xadenoma 

Al~~en,arihrunchiolar 
carcinnma 

Fit'rnsarcoma, metastatic, skin I 

Hepatocellular carcinoma. metastatic. 
 I 

l i v e r  X I 

Lympnoma malignant lymphocytir x 


Nosam r + + + t + + + + + t + t + + + + + + + r 
Trachea t + + + + + + + + + + + + + + + t + + t + 

~ _ _m- . % L 

Eye
Hardenan gland I + + + + + + + + + + + + + + M I + t + + + 

Adenoma 

+ + + + + t + + + t + + + t t + + + + + + 

Fibrosarcoma. metastatic, skin X 

Ureter + + + t + t t + + t + + + + + t + + + t 
Urethra t + + t t t + + + + + + + + + 

Transitional epithelium. carcinoma I 
Unnriry bladder + + t + + + + + + + + + t t + * + t t + + 

+ I  

I 

i 

+ /  
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: LOW DOSE 
(Continued) 

CARCASS 
ID 

1 
o 
5 

2 
5 
4 

1 
o 
5 

2 
5 
5 

1 
u 

5 

2 
6 
0 

1 1 1 
o o o 

5 5 

? 2 
G 7 7 

4 1 

1 
o 

5 

2 
7 

2 

1 1 - 1 1 1 1 1 1 
ii o u o o o I) i i  

5 5 5 5 5 5 5 

2 2 - z - 2 2 2 
7 7 8 8 8 9 9 9 

3 4 5 1 2 3 ~ 

1 
o 

5 

,7 
0 

9 

1 
n 
~ 

.7 
1 
4 

1 
o 
5 

3 
2 
1 

1 1 1 1 1 1 1 
o u o o o 0 o 
5 5 5 5 5 5 

, , . .1 1 7 7 7 ~,1 7 
2 2 2 3 : {  4 4 
5 1 2 3 4 1 

~ ~ 5 

~ 1 ~ 

POTAL:
ISSUES 
UMORS 

Bone marrow 
Lymph node 

Axillary, fibrosarcoma. metastatir. skin 
Inguinal. fibrosarcoma. metastatic, skin 
Mesentenc, lymphoma malignant 

Pancreatic. lymphoma malignant 
lymphocytic 

histiocytic
Lymph node, mandibular 
Spleen

Fibrosarroma metastatic. skin 

+ 
X 

+ 
X 

+ 

+ 

t 

t 

f 

X 
+ 

X 

21 
24 

1 
1 

1 

1 
20 
26 

1 
1 
1 
1 

12 

Mammary gland 
sk in  

Subcutaneous tissue. fibrosarcoma 
Siibcutaneous tissue, fibrosarcoma, 

Subcutaneous tissue, hemanposarcoma 
multiple 

+ 
X 

+ 
X 

t 
X 

+ +  t + + t + t 

Bone 
Skeletal muscle 

Fibrosarcoma. metastatic. skin 
Lymphoma malignant lymphorytic 

+ t t + + + t + 

Brain 21 

Lung
Alveolarhronchiolar adenoma 
Alveolarhronchiolar carcinoma 
Fibrosarcoma. metastatic. ckin 
Hepatocellular carcinoma, metastatic. 

Lymphoma malignant lymphocytic 
liver 

Nose 
Trachea 

i 

x 

+ 
x 

+ 
X 

t 

X 

25 
? 
2 
1 

.'3 
1 

91 
? l  

_ _  

::denan gland
Adenoma 

+ t 
+ 
t 
x 

t 
X 

1 
25 

2 

M 
Kidney 

Ureter 
Urethra 

Unnary bladder 

Fibrosarcoma, metastatic, skin 

Transitional epithelium, carcinoma 

t 

+ 
+ 23 

1 
21 
15 
1 

21 
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE IN THE TWO-YEAR GAVAGE 

WEEKS ON 
STUDY 

CARCASS 
ID 

Esopha s 

A l v e o ~ h r o n c h i o l a r  carcinoma, 


metastatic, lung 

Gallbladder 

Intestine largo 

Intestine large cecum 

Intestine large: colon 

Intestine large, rectum 

Intestine small 

Intestine small, duodenum 

Intestine small ileum 


Alveolarhro~chiolarcarcinoma,

metastatic, lung 


Intestine small, jejunum 

Lymphoma malignant histiocytic 


Liver 

Alveolarhronchiolar carcinoma. 


metastatic, lung 
Hemangosarcoma
Hemangosarcoma. miiltipie 
Hepatoceiiular carcin(1mR 
Hepatocellular adenoma 
Hepatocellular adenoma. multiple 
Squamous cell carcinoma. metastatic. 

stomach 

Mesentery


Alveolarhmnehiolar carcinoma, 

metastatic, lung

Hemangosarcoma
Squamous cell carcinoma. metastatic, 

stomach 
Pancreas 

Alveolarhronchiolar carcinoma. 
metastatic. lung 

Squamous cell carcinoma. metastatic, 
stomach 


Saliva glands

S t o m a 3  

Stomach, forestomach 


Papilloma squamous 

Squamous cell carcinoma 


Stomach, glandular 

Squamous cell carcinoma 


Tooth 

Blood vessel 

Heart 


Adrenal gland 
Adrenal gland, cortex 

Alveolar/bronchiolar carcinoma, 
metastatic, lung

Capsule, adenoma 
Adrenal gland, medulla 
Islets, pancreatic 

Alveolarhmnchiolar carcinoma, 
metastatic, lung 

Parathyroid gland 
Pituitary land 
Thyroid &nd 

Follicufar cell, adenoma 

None 

Coagulating gland 
Squamou8 cell carcinoma, metastatic, 

stomach 
Ductus deferens 
E ididymis

&uamous cell carcinoma. metastatic, 
stomach 

Penis 
Preputial gland 
Prostate 

Squamous cell carcinoma, metastatic, 
stomach 

Seminal vesicle 
Test,es 

STUDY OF DIMETHOXANE: HIGH DOSE 
o o o o o o I) T O n Y ' o  II o o o o o 1 I 1 I I 1 I 1 
2 4 B B 7 7 7 7 H H 9 9 B 9 9 9 9 0 I) 0 I) I) 0 0 0 
7 4 1 7 1 9 B 9 3 9 0 3 f i 6 6 f i 9 0 0 1 ~ ~ 5 5 5  

+ + + t t + + t + t t t + + + t t + + + + + +  - - ~ ~ 

x 

A A M M + + A t + A + + + + + A + + + M A t t + +  

. . . . . . . . . . . . . . . . . . . . . . . . .

+ M + A + + + + + A t t + + + + + + + A A + + + +  

+ + + A + + + + + t + + + + + + + + + A A + + + +
+ + A A c M + + + t M + + + + + + + + + + + + M +  

+ + t A + + t + + t t + + + t + + + + + + + + + + 
+ A + A t t + + + A + t + + t M + t t A A + + + +  

M M A A t + + + + + + + + + + + t + + A A + + + +  


x

A A A A + + t + + t + + + + + + + + + A A + + + +  


+ + t + + t + + t + + + t + + t  c + + + + + + + +  


x 

X x X K x x  x X x x  

X+ + + +  + + + + + t t t + + t t t t + + t t +  

x 

X 

X 
+ A + + + + + + + + t + + + + + + + + t + + + + t 

x 

x 


+ + + + + t + + + + + + + + t + + + + t + + + + +  
t + + + t + + + + + + + + + t + + t + t t t t + +  

t + t + + t + + t + + + + + + + + + + t t + t + +  


x x x x x 
X 

t + + + + + + + + + + + + + t + t + + + t t t + +  

x 


+ t + + + + + + t + + + + + + + + + + + t t + + +  

--__ 

+ + + t + + + t + + + + + + + + t + t + + + + +  

+ + + + + + + + + + + + + + t + + + + t + + + t +  


+ + + t + + + + + + + + t + + + + + + + t + + + +  

+ + + + + t + + + + + + + + t + + + + t t t t + +  


X 

x x 

. . . . . . . . . . . . . . . . . . . . . . . . . 


. . . . . . . . . . . . . . . . . . . . . . . . . 


X

+ M + + + + + + + + + + + + M + + + + + + + + + +  

+ + + t t + + + + M M + + + I M M M + + M + + + +  

. . . . . . . . . . . . . . . . . . . . . . . . .  


+ + + + + + + + + t + t + + +  + + + + + + + + +  
X 

+ + + + + + + + + + + t + + + t + t +  + + 

+ + + + M + + + + + + t + + + + + + + + t M M + +  


X + 
t + 


+ + t + M + + + t + + + + + + + + + + + t t t + +  


X
+ M + + M + + +  t + + + + + + + M + + + + + + +  

+ + + + + + + + + t + + + t + + + + + + t + + + +  
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TABLE C2. INDIVIDUAL 

WEEKS ON 
STUDY 

__ 

CARCASS 
ID 

A 
Esopha s 

L ___P 

Alveofhronchioiar ra rcinoma. 
metastatic. lung 

C,aIlbladder
Intestine large 
1ritestine large. cecum 
!ntestine large, roion 
intestine large. rertum 
!r i teshe small 
Intestine small, duodenum 
lritestine small, ileum 

Alveolarhronchiolar carcinoma. 
metastatic. lung 

!ntestine small. jejunum 
Lymphoma malignant hishocytic 

I., iver 
Alveolarhronchiolar carcinoma, 

metastatic, lung
Hemangosarcoma
Hemangosarcoma, multiple 
Hepatocellular carcinoma 
I-iepatocellular adenoma 
Hepatocellular adenoma, multiple 
Squamous cell carcinoma. metastatic. 

stomach 
hlesenteiy

Alveolar/bronchiolar carcinoma, 
metastatic, lung 

Hemangosarcoma
Squamous cell carcinoma. metastatic. 

stomach 
F'ancreas 

Alveolarlbronchiolar carcinoma. 
metastatic. lung

Squamous cell carcinoma. metaTtatic. 
stomach 

Saliva glands
:Stoma3 
Stomach, forestomach 

Papilloma squamous 
Squamous cell carcinoma 

Stomach. glandular 
SquarnoGs cell carcinoma 

Tooth 

C-AR SYSTEM 
Blood vessel 
Heart 

Adrenal gland 
Adrenalgland cortex 

Alveolarbrobchiolar carcinoma, 
metastatic, lung 

Capsule, adenoma 
Adrenal gland, medulla 
[4ets.pancreatic

Alveolarhronchiolar carcinoma. 
metastatic. lung 

Parathyroid gland 
Pituitary land 
Thyroid fand 

Folhcuer cell, adenoma 

None 

c-
Coagulating gland 

Squamous cell carcinoma, metastatic, 
stomach 

Lluctus deferens 
Epididymis

Squamous cell carcinoma, metastatic. 
stomach 

Fenis 
Preputial gland 
rms ta t e  

Squamous cell carcinoma. metastatic, 
stomach 

Seminal vesicle 
Testes 

ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE 
(Continued) 

5 2 4 2 3 4 1 2  2 3 4 5 L 2 3 4 5 1 2  3 1 2  3 1 :< 

1 

+ + + + + + + + t M + + + + + t M t t t t + + + +  :i9 

+ + + + + + + t + + t + + t + + t + t t + + + + +  49 

+ t t + + + t + t + + + + t t + + t + + + + + + t  45 

+ + + t + t + + + - + t + + + + + + + t + t + + +  47 

+ + + v + t + + + + + + + + + + + t + M + + + + t  44 

t t + - t t + + + + + t + + + t + + + t + * + t +  49 

+ + t t + t M + + t + + + + + + + t + t + + + + + 43 

+ + + + + t + + + + + + + + + + + t + t + + * - t  44 


t + t + t t + t t t t + C + + t + + + + + + t + ~4: 
x 2 ; 

t + + + + t + ++ + t + t + ++ + +  + t + t i - + + 50 jl x 1 

X 


X 

X x x 

1 

+ + + + t t + + + + + t + + + + + + ~ + + + + + t  50 

+ t + t t t t + + + + t t + t + t + - + + t + + t  50 

+ + + t + t + + r + + + + + + + + + + + + + + t +  
 i o  x x ,

1 
+ + + + t + + f + + t + t + + + + + + t t + t t +50 


1 

. . . . . . . . . . . . . . . . . . . . . . . . . so 


-___ - -

+ + + t + + + + + + + t + + + + t + t ++ + + 


+ + + t + + + + + + + + t + + + + + + t + + + + +  


+ + + t + + + + t + + + t + + + + t + + + + + t +  50 

+ t + + + t + + t + t + + + + + + t + + + + + + +  50 


1 

+ + + + + t M + M + t + t M + + t + + t + + + + t  45 

+ + + + t + + + + + t + M + + + + + c M + t + + +  41 

+ + + + + t + t + + t + + t + + + + + t + t t + t  so 


X 1 


. . . . . . . . . . . . . . . . . . . . . . . . .  49 


1
+ +  + + + +  + + t + + + t + t + + t + + + t43 

+ + + t + + + t + + + t + + t t + + + + + t t + +  47 


1 
1
+ 3 

t + + + t t t + + + + t t + t + t + + t + + t t t  49 


l + + + + + + t + + + t + t + + + + + + + + + t + +i + + + t + + + + + + + + + + + + + + + + + + t + +  
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE 

... 
WEEKS ON 
STUDY 

CARCASS
ID 


m--
Bone marrow 


Femoral, hemanposarcoma 

Lymph node 


Bronchial. alveolarlbronchiolar 

carcinoma, metastatic. lung 


MnsPntenc. lymphoma malignant 

histiocytic

Lympn node. mandibular 
Spleen

Alv~olarhronchiolarcarcinoma. 
metastatic, lung 

Heilian p o  ma 
He irranposarcoma 
Lyrrphoma malignant hi5tiocytic 
Squ.amous cell carcinoma. metastatic, 

sti mach 
Thymus 

m i 
Marrmary gland 
Skin 

Subcutaneous tissue, tihrnma 
Sukvu taneous tissue, tibrosa rcnma 
S u h  utaneous tissue, hemangwsarcnma 
Suhwtaneous tissue. i ~ r r n m a  

m 3 7 
Bone' 
Skeletal muscle 

Diaphragm, squamous cell carrinnma. 
rnratastatic, stomach 

m m 
Brain 

Lung
AlvHoiarhmnchioiar adenoma 
Alvaolarhronehiolar adenoma, multiple 
A l ~ ~ o l a r ~ b m n c h i o l a rcarcinnma 
Hepatocellular carcinoma. metastatic. 

Hardenan gland 
Adenoma 

Kidney
AI~inolar/bmnchiolar carcinoma, 

metastatic, lung 
Squamous cell carcinoma, metastatic. 

sl.omach 
Ureter 
Urethra 
Unnary  bladder 

(Continued) 

X 

X 

X 

x

+ + M M M M + t + + M M M + M M M + + M t + M + ~  


M M M M M M M M M M M M M M M M M M M M M ~ M M ~  

+ + + + + + + + t + + + + + + t + + t + + + + t +  

X X 
X X x x x 


X 

+ + + + + + r + + + + + + + + t + + + t + + + + +  
. . . . . . . . . . . . . . . . . . . . . . . . . 


x 

+ + + + + + + t + t + + + + t t t t + t + + + + +  


. . . . . . . . . . . . . . . . . . . . . . . . . 
X X 

X K X 
X 

X 
. . . . . . . . . . . . . . . . . . . . . . . . . 
t + + t + t + + + + t + + + t + + + + + + t + + +  


+ + + + t + t + + M + + + + + M + t + + + + + + +  

x 


. . . . . . . . . . . . . . . . . . . . . . . . .  


x X 

X
+ + + + t + + t  + + + + + + t i +  + +  + + + + + +  + + + +  
+ A A + + + + + + + + + + + + + + + + + + + + + +  
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TABLE C2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF MALE MICE: HIGH DOSE 
(Continued) 

WEEKS ON 1 1 1 1 1 1 1 1 1 i l l 1 1 1 1 1 1 1 1 1 1 1 1 1 
STUDY 0 0 

5 5 
0 0 0 0 0 0 0 0 
5 5 5 5 5 5 5 5 

f) 
5 

0 
5 

0 
5 

II 0 0 
5 5 5 

0 
5 

0 
5 

0 0 
5 5 

0 
5 

0 0 
5 5 

0 0 
5 5 

TOTAL 
CARCASS 
ID 

4 
9 

5 
0 

5 
1 

5 
2 

5 
2 

5 
2 

5 
3 

5 5 
3 4 

5 
4 

5 
4 

5 
4 

5 
5 

5 5 
5 5 

5 
5 

5 
5 

5 
6 

5 
6 

5 
6 

5 5 5 5 5 
7 7 7 B 8 

TISSUES 
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 3 

Bone marrow + + + + + + + + + t + + t + + + + + t + + t + + t50 

Femoral, hemannosarcoma 1 


1 , v m ~ h  node + + + + + + + + t + + + t + + + + + + + + + + M +  49 
Brdnchial. alveolaribronchiolar 

carcinoma, metastatic. lung 
Mesentenc. lymphoma malignant 

'llrtlocytlc X 
Lymph node, mandibular + + + + + + + + + + + + + + + + + + + + + + + M t  
Spleen + + + + + + + + + + t t + + +  + + + t+ + + + t +  

Alveolarhronchiolar carcinoma. 
metastatic. lung 

Hemangoma X 
Hemannosarcoma 
Lymphoma malignant histiocytic x x 
Squamous cell carcinoma. metastatic 

stomach 1 
Thymus M + + t + M M + M M M M + M M t M M + + M M + M + 24 

Mammary gland M M M M M M M M M M M M M M M M M M M M M M M M ~ 
Skin + + + + + t M + + + + t + + + + + + + + + + + + +  49 

Subrutansous tissue. fibroma x x 4 
Subcutaneous tissue, fibrosarcoma X 5 
.jobcutaneous tissue, hemang~osarcoma 1 
Subcutaneous tissue, barcoma 1 

W P M 
Bune . . . . . . . . . . . . . . . . . . . . . . . . . 50 
Skeletal muscle + + t + + + + + + + + t + + t ++ t + + + t t +  49 

Diaphragm. squamous C P I I  rarrinoma,
metastatic, stomach 1 

A-EM 
B-ain / t t + t + t t + + t + + + t t t + + + t + t t t t ~50 

Lung
4lveolarbronchiolar adenoma X x x x X 
4lveolarbronchiolar adenoma. multiple X 
4lveolarlbronchiolar carcinoma X 
Hepatocellular carcinoma. metastatic. 

liver 
iquamous cell carcinoma. metastatic, 

stomach 
Nqse t + + t + t + + t ++ + +  + +  + + + + + t t + + +  
Trachea + + +  + + + + + + + t + ++ t  + t t + t + + + + +  
SPECIAL SEN-
Hardenan gland + + t + + + + + + t + t + t t + + + + t t + + + +48 

Adenoma 
X I  

Kidney + t + t ++ + + t + + + + + t + t t + ++ + + + +  50 
Alveolarhmnchiolar carcinoma, 

metastatic, lung 
Squamous cell carcinoma, metastatic, 1 2 

stomach 1 
l l ra ta r  + + t + + + + +  43.... t + + + + + + t + + + t + + + +  
Urethra + + + +  + + +  + + +  + + + t + +  + t + l 29 
Unnary  bladder + + + + +  + + + + +  + + + t t ++ + + + + + + + +  48 
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TABLE C3. ANALYSIS OF PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY OF 
DIMETHOXANE 

Vehicle Control 

Adrenal Cortex: Adenoma 
Overall Rates (a) 6/50 (12%) 
Adjusted Rates (c) 18.2% 
Terminal Rates (d) 6/33 (18%) 
Day of First Observation 731 
Life Table Test (e) 
Logistic Regression Test (e) 
Fisher Exact Test (e) 

Liver: Hepatocellular Adenoma 
Overall Rates (a) 7/49 (14%) 
Adjusted Rates (c) 19.9% 
Terminal Rates (d) 6/33 (18%) 
Day of First Observation 530 
Life Table Test (e) 
Logistic Regression Test (e) 
Fisher Exact Test (e) 

Liver: Hepatocellular Carcinoma 
Overall Rates (a) 9/49 (18%) 
Adjusted Rates (c) 21.7% 
Terminal Rates (d) 4/33 (12%) 
Day of First Observation 509 
Life Table Test (e) 
Logistic Regression Test (e) 
Fisher Exact Test (e )  

Liver: Hepatocellular Adenoma o r  Carcinoma 
Overall Rates ( a )  14/49 (29%) 
Adjusted Rates (c)  35.2% 
Terminal Rates td) 9/33 (27%) 
Day of First Observation 509 

Life Table Test (e) 

Logistic Regression Test (e )  

Fisher Exact Test (e) 


Lung: AlveolarlBronchiolar Adenoma 

Overall Rates (a) 8/49 (16%) 

Adjusted Rates (c) 23.0% 

Terminal Rates (d) 7/33 (21%) 

13ay of First Observation 549 

Life Table Test (e) 

I.,ogistic Regression Test (e) 

Fisher Exact Test (e) 


Lung: AlveolarlBronchiolar Carcinoma 

Overall Rates (a) 0149(0%) 

Adjusted Rates (c) 0.0% 

Terminal Rates (d) 0133 (0%) 

Day of First Observation 

Life Table Test (e) 

Logistic Regression Test (e) 

Fisher Exact Test (e) 


Lung: AlveolarlBronchiolar Adenoma or Carcinoma 

Overall Rates (a) 8/49 (16%) 

Adjusted Rates (c) 23.0% 

Terminal Rates (d) 7/33 (21%) 

Day of First Observation 549 

Life Table Test (e) 

Logistic Regression Test (el 

Fisher Exact Test (e) 


Dimethoxane, NTP TR 354 138 

250 mg/kg 

(b)0121 (0%) 

(b)5/28 (18%) 

tb) 10128 (36%) 

(b)12/28 (43%) 

(b)2/25(8%) 

(b)2/25(8%) 

(b)4/25 (16%) 

500 m a g  

3/50 (6%) 
10.3% 
3/29 (10%) 
731 
P =  0.306N 
P=0.306N 
P=0.243N 

13/50 (26%) 
37.8% 
9/29 (31%) 
550 
P=0.069 
P=0.094 
P=0.115 

6/50 (12%) 

16.9% 

3/29 (10%) 

423 

P=0.359N 

P=0.188N 

P=0.274N 


19/50 (38%) 

51.0% 

12/29 (41%) 

423 

P=0.137 

P=0.230 

P=0.217 


9/50(18%)
28.4% 
7/29 (24%) 
551 
P =  0.395 
P=0.450 
P=0.518 

4/50(8%)

10.6% 

1/29 (3%) 

550 

P=0.060 

P=0.076 

P=0.061 


13/50(26%)
36.7% 
8/29 (28%) 
550 
P=O.111 
P=0.146 
P=0.176 



TABLE C3. ANALYSIS O F  PRIMARY TUMORS IN MALE MICE IN THE TWO-YEAR GAVAGE STUDY O F  
DIMETHOXANE (Continued) 

Subcutaneous Tissue: Fibroma 
Overall Rates (a) 
Adjusted Rates ( c )  
Terminal Rates (d) 
Day of First Observation 
Life Table Tests (e) 
Logistic Regression Tests (e) 
Cochran-Armitage Trend Test (e) 
Fisher Exact Test (e) 

Subcutaneous Tissue: Fibrosarcoma 
Overall Rates (a) 
Adjusted Rates ( c )  
Terminal Rates (d) 
Day of First Observation 
Life Table Tests (e) 
Logistic Regression Tests (e) 
Cochran-Armitage Trend Test (e) 
Fisher Exact Test (e) 

Subcutaneous Tissue: Fibroma o r  Fibrosarcoma 
Overall Rates (a )  
Adjusted Rates (c) 
Terminal Rates (d) 
Day of First Observation 
Life Table Tests (e) 
Logistic Regression Tests (e )  

Cochran-Armitage Trend Test (e) 

Fisher Exact Test (e) 


Subcutaneous Tissue: Sa rcoma  or Fibrosarcoma 
Overall Rates ( a )  
Adjusted Rates ( c )  
Terminal Rates (d) 
Day of First Observation 
Life Table Tests (e) 
Logistic Regression Tests (e) 
Cochran-Armitage Trend Test (e) 
Fisher Exact Test (e) 

Vehicle Control 250 mg/kg 500 mg/kg 

2/50 (4%) 
6.1% 

0148 (0%) 
0.0% 

4/50 (8%) 
13.1% 

2/33 (6%)
731 

0127 (0%) 3/29 (10%) 
697 

P =0.189 P=0.283N P=0.281 
P=0.192 P =0.283N P =0.284 
P =0.223 

P=0.258N P=0.339 

10150 (20%) 
24.1% 

10148 (21%) 
29.2% 

5/50 (10%) 
13.6% 

3/33 (9%) 
519 

4/27 (15%) 
551 

1/29 (3%) 
549 

P =  0.185N P =0.402 P =0.197N 
P=0.122N P=0.507 P =0.130N 
P =0.115N 

P =0.558 P =  0.131N 

12/50 (24%) 
29.2% 

10148 (21%) 
29.2% 

8/50 (16%) 
22.8% 

5/33 (15%) 
519 

4/27 (15%) 
551 

4/29 (14%) 
549 

P=0.288N P=0.563 P=0.326N 
P =0.210N P =  0.516N P=0.240N 
P=  0.192N 

P=0.447N P=0.227N 

10/50 (20%)
24.1% 

10148 (21%) 
29.2% 

6/50 (12%) 
16.1% 

3/33 (9%) 
519 

W27 (15%) 
551 

1/29 (3%) 
549 

P=O.263N P =0.402 P =0.287N 
P =0.188N P =0.507 P=0.206N 
P=0.179N 

P=0.558 P=0.207N 

Subcutaneous Tissue: Fibroma, Sarcoma, or Fibrosarcoma 
Overall Rates (a)

Adjusted Rates (c) 

Terminal Rates (d) 

Day of First Observation 

Life Table Tests (e) 

Logistic Regression Tests (e) 

Cochran-Armitage Trend Test (e) 

Fisher Exact Test (e) 


Forestomach: Squamous Papilloma 
Overall Rates (a )  
Adjusted Rates ( c )  
Terminal Rates (d) 
Day of First Observation 
Life Table Tests (e) 
Logistic Regression Tests (e) 
Cochran-Armitage Trend Test (e) 
Fisher Exact Test (e) 

12/50 (24%) 
29.2% 

10148(21%)
29.2% 

9/50 (18%) 
25.1% 

5/33 (15%) 
519 

4/27 (15%) 
551 

4/29(14%) 
549 

P=0.374N P=0.563 P=0.419N 
P =  0.291N P=0.516N P=0.328N 
P=0.269N 

P=0.447N P =  0.312N 

2/47 (4%) 
5.1% 

3/47 (6%)
11.1% 

7/50 (14%) 
18.7% 

1/33 (3%) 
542 

3/27 (11%) 
731 

2/29 (7%)
550 

P =0.044 P=0.412 P=0.073 
P=0.057 P=0.454 P=0.117 
P=0.059 

P =0.500 P =0.095 
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TABLE C3. ANALYSIS O F  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%) 2/29 (7%) 
Day ofFirst 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,D 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 o r  Hemangiosarcoma 
'Overall Rates ( a )  4/50 (8%) (b,O 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,O2/48 (4%) 3/50 (6%) 

Adjusted Rates (c) 24.2% 10.3% 

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

Day ofFirst 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 animaldnumber of animals examined a t  the site 
(b)Incomplete sampling of tissues 
(c)Kaplan-Meier estimated tumor incidences a t  the end of the study after adjusting for intercurrent mortality 
(d)Observed tumor incidence a t  terminal kill 
(e)Beneath the vehicle control incidence are  the P values associated with the trend test. Beneath the dosed group incidence are 
the Pvalues 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).
(0Twenty-eight livers and 26 spleens were examined microscopically. 
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TABLE C4. HISTORICAL INCIDENCE OF STOMACH SQUAMOUS CELL TUMORS IN MALE B6C3F1 MICE 
ADMINISTERED COlcN OIL BY GAVAGE (a) 

Incidence in Vehicle Controls 
Study Papilloma Carcinoma Papilloma or Carcinoma 

Historical Incidence at Battelle Columbus Laboratories 

Chlorobenzene 0148 0148 0148 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzene 
Xylenes 

0146 
0145 
2146 
2145 

0146 
0145 
0146 
0145 

0146 
0145 
2/46 
2145 

TOTAL 
SD (b) 

41230 (1.7%) 
2.41% 

01230 (0.0%)
0.00% 

41230 (1.7%) 
2.41% 

Range (c) 
High 
LOW 

2145 
0148 

0148 
0148 

2145 
0148 

Overall Historical Incidence 

TOTAL 
SD (b) 

(d)23/1,937 (1.2%) 
2.00% 

911,937 (0.5%) 
0.89% 

(d) 3211,937 (1.7%) 
2.43% 

Range (c) 
High 
Low 

3149 
0150 

1/45 
0150 

4149 
0150 

(a)Data a s  of April 29,1987, for studies of a t  least 104 weeks 
(b)Standard deviation 
(c)Range and SD are presented for groups of 35 or more animals. 
(d)Includes two papillomas, NOS 
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TABLE CS. 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 in study 
Animals removed 

60 
60 

60 
60 

60 
60 

Animals examined histopathologically 50 48 50 

ALIMENTARY SYSTEM 
Intestine large, cecum 

Intestine large, colon 

Intestine large, rectum 

Intestine small, duodenum 

Intestine small, ileum 

Intestine small, jejunum 

Liver 

Hyperplasia, lymphoid 

Parasite metazoan 

Inflammation, necrotizing 

Inflammation, necrotizing 

Hyperplasia, lymphoid 

Hyperplasia, lymphoid 

cyst  
Degeneration, fatty 
Hematopoietic cell proliferatio 
Hepatodiaphragmatic nodule 
Infarct 
Inflammation, chronic 
Inflammation, necrotizing 
Leukocytosis 
Necrosis, coagulative 
Thrombus 

Inflammation, chronic active 
Thrombus 

Mesentery 

Pancreas 
cys t  
Inflammation, chronic active 
Acinus, atrophy 
Acinus, hyperplasia 
Duct, ectasia 

Salivary glands 
Inflammation, chronic active 

Stomach, forestomach 
Acanthosis 
Acanthosis, focal 
cys t
Hyperkeratosis 
Hyperkeratosis, focal 
Hyperplasia, focal 
Inflammation, chronic active 

Stomach, glandular 
cys t
Diverticulum 
Dysplasia 

Dysplasia 
Inflammation, chronic active 

Tooth 

(46) 

(47) 

(45) 

1 (2%) 

1 (2%) 

(44) 

(44) 

(47) 

(49) 

1 (2%) 

1 (2%) 

2 (4%) 
1 (2%) 

5 (10%) 

(41) 
1 (2%) 

(48) 

1 (2%) 
2 (4%) 

(49) 

(47) 
1 (2%) 

2 (4%) 

1 (2%) 
2 (4%) 

(47) 
1 (2%) 
1 (2%) 
1 (2%) 

8 (16%) 
2 (4%) 

(50) 

(15) 

(19) 
1 

(16) 
(5%) 

(18) 
1 

(16) 
(6%) 

(19) 

(28) 
1 (4%) 

1 
1 
2 

(4%) 
(4%) 
(7%) 

4 
1 

(19) 

(14%) 
(4%) 

(20) 

(5%) 
(10%) 

1 
2 

(21) 

(47) 
4 (9%) 

1 

7 

(20) 

(2%) 

(15%) 

(20) 
1 (5%) 

(45) 

(47) 

(44) 

(43) 

(44) 

2 (4%) 

1 (2%) 

1 (2%) 

(44) 

(50) 

1 (2%) 
8 (16%) 

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

(48) 
2 (4%) 
1 (2%) 

1 (2%) 

2 (4%) 

(49) 

1 (2%) 
(50) 

(50) 
20 (40%) 

1 (2%) 
23 (46%) 

11 (22%) 
5 (10%) 

5 (10%) 
(50) 

(50) 
3 (6%) 
6 (12%) 

CARDIOVASCULAR SYSTEM 

Cardiomyopathy, chronic 
Inflammation, chronic active 
Valve. bacterium 

Heart (49) 
1 (2%) 

(21) 

1 ( 5 % )  
1 (5%) 

(50) 

Dimethoxane, NTP TR 354 142 



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 

CARDIOVASCULAR SYSTEM 
Heart (Continued) 

Valve, inflammation, chronic active 
Valve, thrombus 

(49) (21) 
1 (5%) 
1 (5%) 

(50) 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Accessory adrenal cortical nodule 
cyst 
Degeneration, fatty 
Hematopoietic cell proliferation 
Hyperplasia 
Hypertrophy 

Adrenal gland, medulla 
Hyperplasia 

Islets, pancreatic 
Hyperplasia 

Parathyroid gland 
cys t  

Pituitary gland 

Thyroid gland 
Pars distalis, cyst 

Follicle, cyst 
Follicular cell, hyperplasia 

(50) 

1 (2%) 

5 (10%) 
(50) 

(48) 

(41) 

(46) 

(49) 

3 (7%) 

2 (4%) 

1 (2%) 
7 (14%) 

(21) 

(19) 

(20) 

(22) 
1 (5%) 
1 (5%) 

(50) 
1 (2%) 
2 (4%) 
1 (2%)
1 (2%) 
1 (2%) 
3 (6%) 

4 (8%) 

1 (2%) 

1 (2%) 

1 (2%) 

2 (4%) 
3 (6%) 

(50) 

(49) 

(45) 

(41) 

(50) 

GENERAL BODY SYSTEM 
None 

GENITAL SYSTEM 
Coagulating gland 

Penis 

Preputial gland 

Prostate 

Seminal vesicle 

Testes 

Hyperplasia 

Hemorrhage 

Inflammation, chronic active 
Duct, dilatation 

Inflammation, chronic active 

Inflammation, chronic active 

Inflammation, necrotizing 
Mineralization 
Germinal epithelium, degeneration 
Seminiferous tubule, atrophy 

(45) 

(2) 

(6) 

(48) 

(43) 

(50) 

4 (67%) 

1 (2%) 
1 12%) 

(20) 

(41 

( 6 )  

(21) 

(20) 

(21) 

1 (25%) 

2 (33%) 
2 (33%) 

1 (5%) 

1 (5%) 

1 (5%) 

(49) 

(1) 

(3)  

(49) 

(46) 

(50) 

1 (2%) 

1 (33%) 
2 (67%) 

3 (6%) 

1 (2%) 

1 (2%) 

HEMATOPOIETIC SYSTEM 
Bone marrow 

Femoral, hyperplasia 
(50) (21)

5 (24%) 
(50)

6 (12%) 
Lymph node 

Axillary, hyperplasia, plasma cell 
Inguinal, hyperplasia, plasma cell 
Lumbar, hyperplasia, plasma cell 
Mediastinal, inflammation, suppurative 
Mesenteric, angiectasis 
Mesenteric, cyst 
Mesenteric, hematopoietic cell proliferation 
Mesenteric, hyperplasia, lymphoid 
Mesenteric, thrombus 

(50) 

10 (20%) 

12 (24%) 
1 (2%) 

(24)
1 (4%) 
1 (4%)
1 (4%) 

6 (25%) 
1 (4%)
5 (21%) 

1 (4%) 

(49) 
1 (2%) 

1 (2%) 
17 (35%) 

17 (35%) 
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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) 

Vehicle Control Low Dose High Dose 

-

HEMATOPOIETIC SYSTEM (Continued) 
Lymph node, mandibular 


Hyperplasia, lymphoid 

Hyperplasia, plasma cell 

Inflammation, chronic active 

Pigmentation, hemosiderin 


Spleen 

Hematopoietic cell proliferation 


Thymus 

c y s t  

Necrosis 


INTEGUMENTARY SYSTEM 
Skin 


Alopecia

Fibrosis 

Hyperkeratosis 

Inflammation, chronic active 

Metaplasia, osseous 

Necrosis, coagulative 

Parasite external 


MUSCULOSKELETAL SYSTEM 
Bone 


Joint, femur, tibia, metaplasia, osseous 

Joint, tarsal, metaplasia, osseous 


NERVOUS SYSTEM 
Brain 

Compression 

RESPIRATORY SYSTEM 
Lung 


Edema, acute 

Hemorrhage, acute 

Inflammation, chronic active 

Leukocytosis

Thrombus 

Alveolar epithelium, hyperplasia 


Nose 
Inflammation, suppurative 
Nasolacrimal duct, inflammation, suppurative 

SPECIAL SENSES SYSTEM 
Eye

Atrophy 
Lens, cataract 

Harderian gland 
Hyperplasia
Inflammation, chronic active 

(48) 

(49) 
23 (47%) 

(27) 
1 (4%) 

(50) 
1 (2%) 
3 (6%) 

9 (18%) 

1 (2%) 

(50) 

23 (46%) 

(49) 

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

6 (12%)
(49) 

1 (2%) 
2 (4%) 

(1) 
1 (100%) 

(48) 

1 (2%) 

(20) 	 (49) 
1 (2%) 
3 (6%) 

1 	(5%) 
2 (4%) 

(26) 	 (50) 
10 (38%) 23 (46%) 

(12) 	 (24) 
2 (17%) 1 (4%) 
1 (8%) 

(33) 	 (49) 
3 (6%)
2 (4%) 

1 (3%) 
6 (18%) 8 (16%) 
1 (3%) 
1 (3%) 

3 	 (6%) 

(30) 	 (50) 
1 (3%) 

15 (50%) 22 (44%) 

(21) 	 (50) 
1 (5%) 

(25) 	 (50) 

2 (8%) 	 1 (2%) 
1 (2%) 

(21) 	 (50) 
1 (5%) 
2 (10%) 2 (4%) 

(1) 

1 (100%)
(25) 	 (48) 

1 (4%) 
1 (4%) 
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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) 


Vehicle Control Low Dose High Dose 


URINARY SYSTEM 
Kidney 

Cyst 
Glomerulosclerosis 
Hydronephrosis 
Infarct 
Inflammation, chronic active 
Inflammation, suppurative 
Mineralization 
Necrosis, coagulative 
Nephropathy, chronic 
Artery, necrosis, fibrinoid 

Ureter 
Dilatation 

Urethra 
Inflammation, suppurative 

Urinary bladder 
Dilatation 
Inflammation, chronic active 

(23) 	 (50) 
1 (2%) 

5 (22%) 1 (2%) 
1 (4%) 1 (2%) 
1 (4%) 
1 (4%) 1 (2%)
2 (9%) 3 (6%) 

1 (2%) 
24 (48%) 

(43) 

(29) 

(48) 
1 (2%)
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 

Animals initially in study 60 60 60 
Animals removed 60 60 60 
A nimals examined histopathologically 50 49 50 

ALIMENTARY SYSTEM 
Esophagus 

Gallbladder
Lymphoma malignant lymphocytic 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Leiomyoma 
Lymphoma malignant lymphocytic 

Intestine small, duodenum 
Polyp adenoniatous 

Intestine small, jejunum 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant niixed 

Choriocarcinoma, metastatic, ovary 
Hemangioma 
Hemangiosarcoma 
Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatocellular adenoma 
Histiocytic sarcoma 
It0 cell tumor, NOS 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mixed 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mixed 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 
Papilloma squamous 

Adenoma 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Intestine large, cecum 

Liver 

Mesentery 

Pancreas 

Salivary glands 

Stomach, forestomach 

Stomach, glandular 

(46) 

(46) 

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

(50) 

1 (2%) 
2 (4%) 

7 (14%) 
1 (2%) 

5 (10%) 
2 (4%) 

Y50) 
1 (2%) 
2 (4%) 

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

(48) 
3 (6%) 

(49) 

3 (6%) 
(49) 

1 (2%) 

*( 49) 

"(49) 

*i49) 

1 (2%) 
1 (2%) 

Y49) 

1 (2%) 

2 (4%) 
3 (6%) 

2 (4%) 
4 (8%) 

*(49) 

4 (8%) 

*(49) 
1 (2%) 
3 (6%) 

*f49) 
1 (2%) 
3 (6%) 

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

3 (6%) 

1 (8%) 
1 (8%) 

(12) 

(501 

145) 
1 (2%) 
1 (2%) 
1 (2%) 

1 (2%) 
1 ( 2 % )  

1 (2%) 

(48) 

(45) 

(45) 

(50) 
1 (2%) 

1 (2%) 

4 (8%) 

1 (2%) 
3 (6%)  

1 (2%) 
4 (8%) 

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

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

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

4 ( 8 % )  

*f50) 

(49) 

(49) 

(48) 

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

(48) 

3 (6%) 
1 (2%) 

CARDIOVASCULAR SYSTEM 
Heart 

Histiocytic sarcoma 
Lymphoma malignant lymphocytic 

(50)
1 (2%) 

*(49) 

3 (6%) 

(50) 

4 (8%) 
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TABLE D1. SUMMARY OF THE INCIDENCE OF NEOPLASMS I N  FEMALE MICE IN THE TWO-YEAR 
GAVAGE STUDY OF DIMETHOXANE (Continued) 

Vehicle Control Low Dose High Dose 

ENDOCRINE SYSTEM 
Adrenal gland, cortex 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Capsule, adenoma 

Adrenal gland, medulla 
Lymphoma malignant lymphocytic 
Pheochromocytoma benign 

Lymphoma malignant lymphocytic 
Pars distalis, adenoma 

Lymphoma malignant lymphocytic 

Pituitary gland 

Thyroid gland 

(50) 
1 (2%)  

(49) 

1 (2%) 
(47) 

6 (13%) 
(50) 

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

*(49) 

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

1 (2%) 
*(49) 

(50) 
1 (2%) 
1 (2%)  
1 ( 2 % )  

1 (2%) 
1 (2%) 

(50) 

(45)  

6 (13%) 

1 (2%) 
(47) 

GENERAL BODY SYSTEM 
None 

GENITAL SYSTEM 

Cystadenoma 
Granulosa theca tumor benign 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Mixed tumor benign 
Yolk sac carcinoma 

Histiocytic sarconia 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Polyp stromal 

Ovary 

Uterus 

-

(49) 

1 (2%)
L (2%) 
2 (4%) 

(50) 

1 (2%) 

3 (6%) 

*(49) 
1 ( 2 % )  

1 (2%) 
3 (6%) 

*(49) 

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

(50) 
1 (2%) 

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

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

( 5 0 ,  

HE:MATOPOIETIC SYSTEM 
Bone marrow (50) 

Hemangiosarcoma 1 (2%) 
Lymphoma malignant lymphocytic 
Femoral, hemangiosarcoma 1 (2%) 
Femoral, histiocytic sarcoma 1 (2%)
Femoral, lymphoma malignant histiocytic 1 (2%)
Femoral, lymphoma malignant lymphocytic 
Femoral, lymphoma malignant mixed 

Lymphoma malignant lymphocytic 
Axillary, lymphoma malignant lymphocytic 
Deep cervical, lymphoma malignant histiocytic 1 (2%)
Deep cervical, lymphoma malignant lymphocytic 

Lymph node (50) 

Inguinal, lymphoma malignant histiocytic 2 (4%) 
Lumbar, lymphoma malignant histiocytic 1 (2%) 
Lumbar, lymphoma malignant lymphocytic 1 (2%)
Lumbar, lymphoma malignant 
Mediastinal, alveolarhronchiolar carcinoma, 

metastatic, lung 
Mediastinal, histiocytic sarcoma 1 (2%)
Mediastinal, lymphoma malignant histiocytic 3 (6%) 
Mediastinal, lymphoma malignant lymphocytic 2 (4%)
Mediastinal, lymphoma malignant mixed 
Mediastinal, osteosarcoma, metastatic, skin 

*(49) 

1 (2%) 

Y49) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

2 (4%) 
2 (4%) 

1 (2%) 
4 (8%) 

1 (2%) 

(50) 

2 (4%) 
1 (2%) 

(50) 

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

1 (2%) 

1 (2%) 
3 (6%)
2 (4%) 
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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 lymphocytic 2 (4%) 4 (8%) 3 (6%)
Lymphoma malignant 1 (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 (31) Y49) (31)
Histiocytic sarcoma 1 ( 3 % )
Lymphoma malignant histiocytic 1 (3%)
Lymphoma malignant lymphocytic 4 (8%) 3 (10%)
Lymphoma malignant mixed 3 (10%) 

lNTEGUMENTARY SYSTEM 
Mammary gland (44) *(49) (40)

Adenocarcinoma 1 (2%) 2 (5%)
Adenoma 1 (3%)

Skin (50) Y49) (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) Y49) (50 )

Osteosa rco ni a 1 (2%)
Skeletal muscle *(50) *(49) Y50)

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) Y49) (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) 

Alveolar/bronchiolar adenoma 3 
Alveolar/bronchiolar adenoma, multiple 
Alveolar/bronchiolar carcinoma 1 
Basosquamous tumor malignant, metastatic, skin 
Choriocarcinoma, metastatic, ovary 
Histiocytic sarcoma 1 
Lymphoma malignant histiocytic 4 
Lymphoma malignant lymphocytic 2 
Lymphoma malignant 
Lymphoma malignant mixed 
Osteosarcoma. metastatic, bone 
Mediastinum, alveolarhronchiolar carcinoma 

Lymphoma malignant lymphocytic 

Lymphoma malignant lymphocytic 

Nose (50 )  

'Trachert (49) 

(6%) 

(2%1 

(2%) 
(8%) 
(4%) 

*(49) 
1 

1 
4 

1 

i2%) 

(2%) 
( 8 % )  

f2%) 

(2%) 

(50) 
3 (6%) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

2 (4%) 
5 (10%) 
1 (2%) 
3 (6%) 

1 (2%) 

I (2%) 
(50) 

(50) 

SPECIAL SENSES SYSTEM 
Harderian gland 

Adenoma 
Carcinoma 
Lymphoma malignant lymphocytic 

(48) 
2 (4%) 

V49) 

1 (2%) 

(50) 
1 (2%:1 
1 (2%:1 
2 (4%1 

-_ 
URINARY SYSTEM 

Kidney 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mixed 

Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

Urinary bladder 

(50) 
5 (10%) 
1 (2%') 

1 (2%)
(49) 

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

1 (2%) 
2 (4%) 

9 4 9 )  

(50) 
2 (4%) 
4 (8%) 
1 (2%) 
4 (8%) 

4 (8%) 
2 (4%) 

(49) 

SYSTEMIC LESIONS 
Multiple organs 

Hemangiosarcoma 
Lymphoma malignant lymphocytic 
Lymphoma malignant histiocytic 

Hemangioma 
Lymphoma malignant 

Lymphoma malignant mixed 

*(50) 
3 (6%) 
4 (8%) 

10 (20%) 

*(49) 
1 (2%) 
6 (12%) 
3 (6%) 

1 (2%) 
3 (6%) 

*(50) 

5 (10%) 
5 (101%) 

2 (4%) 

6 (12%) 

--
ANIMAL DISPOSITION SUMMARY 

Animals initially in study 
Terminal sacrifice 
Moribund 
Dead 
Scheduled sacrifice 
Missing 

60 
36 
7 
7 

10 

60 
35 

5 
9 

10 
1 

60 
34 

9 
7 

10 
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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 

TUMOR SUMMARY 
Total animals with primary neoplasms ** 

Total primary neoplasms 
32 
55 

26 
34 

33 
53 

Total animals with benign neoplasms 

Total animals with malignant neoplasms 

Total animals with secondary neoplasms *** 

Total benign neoplasms 

Total malignant neoplasms 

Total secondary neoplasms 

20 
26 
18 
29 

13 
15 
18 
19 
2 
4 

17 
23 
22 
29 

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 

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

5 6 7 8 8 8 8 8 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
9 6 7 2 4 6 6 7 0 0 1 0 4 4 5 5 5 5 5 5 5 5 5 5 5  

CARCASS 	 1 2 1 2 1 1 2 1 1 1 2 1 2 1 1 1 1 1 1 1 l l l l l  
ID 	 9 2 4 1 4 3 1 4 5 5 0 7 2 3 3 3 3 4 4 5 5 5 6 6 6  

? J n m m m Y s Y s T E M  
Esopha s 	 . . . . . . . . . . . . . . . . . . . . . . . . . . .  


L m p g m a  malignant lymphocytic X 
C a h a d d e r  + A A + A + + + + + + A A + + + + + + + + + + + +  
Intestine large . . . . . . . . . . . . . . . . . . . . . . . . . 
Intestine large, cecum + A + A + + + + A + + + A + + + + + + + + + + b +  
Intestine large, colon . . . . . . . . . . . . . . . . . . . . . . . . . 
Intestine large, rectum . . . . . . . . . . . . . . . . . . . . . . . . . 
Intestine small . . . . . . . . . . . . . . . . . . . . . . . . . 
Intestine small, duodenum A A + A + + + + + + + + + + + + + + + + + + M t +  
Intestine small, ileum + A + A M + + + A + + + A + + + + + + + + + + t +  
Inte\t ine smal1,jejunum + A + M + + + + + + + + + + + + + + + + + + + t +  

Lymphoma malignant histiocytic X 

Lymphoma malignant lymphocytic X 


Liver . . . . . . . . . . . . . . . . . . . . . . . . . .  
HemanPosarcoma I 
Hepatocellular camnoma 
He patocellular adenoma X X 
Histiocytic sarcoma 
Lymphoma malignant histiocytic X X X 
Lymphoma malignant lymphocytic Xl x 

Mesentery 	 + + + + + + + + + + + t + t + + + +  
Lymphoma malignant histiocytic X 

Lymphoma malignant lymphocytic X X 


Panrreas 	 + + + + + + + + + + + + + + + + + + + + 
Lymphoma malignant histiocytic 

i :  X 	
+ + + iLymphoma malignant lymphocytic Y 

Saliva glands + i + + + + + + c + + r d + + + + + + + + + + + + +  
L y m s o m a  malignant histiocytic x x 

Stomach 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Stomach, forestomach + + + + + + + + + + + + + M + + + + + + + + + + +  

Papilloma sqLamous X 
Stomach, glandular . . . . . . . . . . . . . . . . . . . . . . . . . 
Tooth 	 + + + + + + + + + + + + + + + + + + + + + + + + +  

Pituitary gland + + + + + + + + + + + + + M + + + + + + + + + + + 
Pars distalis. adenoma X X X 

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  
L B O D P S Y S T E M 

Tissue. NOS 	 + + 

Ovary . . . . . . . . . . . . . . . . . . . . . . . . .  
Grmulosa theca tumor benign x 
L v p h o m a  malignant histiocytic X 
Lymphoma malignant lymphocytic x X 

Oviduct 	 + + + + + + + + + + +  + + + + + + + + + + + +  
Uterus 	 + + + + + + + + + + + + + + + + + - + + + + + + +  

Lymphoma malignant histiocytic 	 X 
Po:.yp stromal 	 X 

-...-

t 	 Tissue examined microscopically M: Missing

Not examined A Autolysis precludes examination 
- Present but not examined microscopically X Incidence of listed morphology 


I Insufficient tissue 


-1 
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL 

(Continued) 


STUDY 
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 1 1 1 1 1 1 1 1 1  TISSUES 
ID 

4 5 1 2 3 4 1 2 3 4 5 1 2 3 5 1 2 3 5 2 3 5 1 3 4 
I l- I 

Ellopha s . . . . . . . . . . . . . . . . . . . . . . . . .  50 

L m p c m a  malignant lymphocytic 1 


Ga {bladder + + t + + + + t + t + + + + + + + + + + + + M + +  44 

Intestine large . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Intestine large. cecum . . . . . . . . . . . . . . . . . . . . . . . . .  46 

Intestine large,colon . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Intestine large, rectum . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Intestine small + + + + + + + + + + + + t + + t + t t + + + + + +  49 

Intestine small, duodenum + + + + + + + + + + + t + + + t + + + + t + + + +  46 

Intestine small, ileum . . . . . . . . . . . . . . . . . . . . . . . . .  45 

lntestine m a i l ,  jejunum . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Lymphoma malignant histiocytic 1 

Lymphoma malignant lymphocytic 


Liver 

Hemangiosarcoma 


’ Hepatocellular carcinoma 
Hepatocellular adenoma 
Histiocytic sarcoma 
Lymphoma malignant histiocytic X X 
Lymphoma malignant lymphocytic 

Mesentery + + + t + + +  + + t  t + + + + + + + + + +  
Lymphoma malignant histiocytic 1 
Lymphoma malignant lymphocytic 2 

Pancreas . . . . . . . . . . . . . . . . . . . . . . . . .  49 
Lymphoma malignant histiocytic X X  x 4 
Lymphoma malignant lymphocytic 1 

Saliva glands + t + t + + t t ~ + + + + + + + + + + + + + + M t48 
L y m z o m a  malignant histiocytic X 3 

Stomach . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Stomach, forestomach t + + + + + + + + + t + + + + + + + + + + + t + +  49 

Papilloma squamous X X 3 
Stomach, glandular + + + t + + + + + + + t + + + t + + + + + * + + +49 

Tooth . . . . . . . . . . . . . . . . . . . . . . . . .  50 


I l-

Blood vessel + +  . . . . . . . . . . . . . . . . . . . . . .  

Heart I + + + + + + + + + + + t +  + + + + + + + + + + + +  

Histiocytic sarcoma 
I 

Adrenal gland . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

Adrenal gland, cortex . . . . . . . . . . . . . . . . . . . . . . . . .  + I 50 
Lymphoma malignant histiocytic I 

Adrenal gland medulla . . . . . . . . . . . . . . . . . . . . . . . . .  49 


Pheochmmo&toma benign X 1 

Islets. pancreatic . . . . . . . . . . . . . . . . . . . . . . . . .  49 

Parathyroid gland + + t + + ~ + + + + + + M + + + + + + + + + + + +  49
I
Pituitary gland + + + + + + + M + t + + + t + + + + + + + + + M + 47 


Pars distalis, adenoma X X  X 6 

Thyroid gland . . . . . . . . . . . . . . . . . . . . . . . . .  50 


Tissue, NOS + 
~ l 3 

Ovaw / + + + + + + + t + + + M t + t + + t + + + + + + t ! 49 

1 

1 

2+ + + + +  + + + + + + + + +  + + + + + + + + +  46 

...._. + + + + + + + + + + + + + + + + + + + + + + + + +  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) 

I
E 


STUDY 	 5 6 7 8 8 8 8 8 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9 6 7 2 4 6 6 7 0 0 1 0 4 4 5 5 5 5 5 5 5 5 5 5 5 

CARCASS 	 1 2 1 2 1 1 2 1 1 1 2 1 2 1 1 1 1 1 1 1 l l l l l  
ID 	 9 2 4 1 4 3 1 4 5 5 0 7 2 3 3 3 3 4 4 5 5 5 6 6 6 

4 5 2 1 3 2 4 4 5 2 4 5 2 5 1 3 4 1 5 1 3 4 1 2 3 

m-
Bone marrow 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


H e r n a n y : r c o m a  X 

Femora,  hemanposareoma .y

Femoral histiocytic sarcoma X 

Femoral: lymphoma malignant 


histiocytic 	 X 
Lymph node 	 . . . . . . . . . . . . . . . . . . . . . . . . .  


Deep cervical, lymphoma malignant 

histiocytic X 


Inguinal. lymphoma malignant 

histiocytic X 


Lumbar. lymphoma malignant histiocytic X 

Lumbar, iym homa malignant lymphocytic X 

~eqiiastinal,\istiocyticsarcoma X 

Mediastinal. lymphoma malignant 


nistiocytic X 

Mediastinal. lymphoma malignant 


lymphocytic x X 

Mesentenc. .ymphoma malignant 


histiocytic X 

Mesentenc. .ymphoma malignant 


lymphocytic X X 

Pancreatic. lymphoma malignant 


histiocytic 	 x x 
Renal. lymphoma malignant histiocytic 
Renal. lymphoma malignant lymphocytic X X 

Lymph node, mand~bular  + + + + r + + + + + + M + t + + + + + + + + + + +  
Lymphoma malignant histiocytic X x x 

Lymphoma malignant lymphocytic x X 


Sp s e n  	 + + + + + + + + + + + + + + + + + + + + + + + + +  
He man@osarcoma

H ,stiocytic sarcoma 

Lymphoma malignant histiocytic X x x 


Skin 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

S~i~bcutaneous 	 Xtissue. fibrosarcoma 

m:-
Boue 	 . . . . . . . . . . . . . . . . . . . . . . . . .  

Skeletal muscle 	 + + + + + + + * + + + + + + + + + + + + * - + +  + Il.,ymphoma malignant lymphocytic 	 x 
m E m 
Brain 	 + + + + +  + + + + +  + + + + + + +  + + +  + + + + + I  

Lvmphoma malignant histiocytic X 

1.ymphoma malignant lymphocytic x 
 imPIW;TFRPSPSTFM

Lcng 	 + + + + + + + + + + + + + + + + + + + * + + + + +  
Alveolarbronchiolar adenoma 

Alveolarhronchiolar carcinoma 

Histiocytic sarcoma X 

i.ymphoma malignant histiocytic X X 

uymphoma malignant lymphocytic x 
 i 

Nose 	 . . . . . . . . . . . . . . . . . . . . . . .  

Trachea + + + +  + + + + + + + + + + + + + + + + + + +  


SPECIALV 

E X  	 + 
E Y ~  1 	 + IHardenan gland 	 + + + + M + + + + + + + + + + + M + + + + + + + 

Adenoma 	 x 

I-vmphoma malignant histiocytic 	 x x 
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: VEHICLE CONTROL
(Continued)

WEEKS ON
STUDY

CARCASS
ID

HEMATOPOIETIC SYSTEM
Bone marrow

He ma npo sarcoma
Femoral, hemangiosarcoma
Femoral, histiocytic sarcoma
Femoral, lymphoma malignant

histiocytic
Lymph node

Deep cervical, lymphoma malignant
histiocytic

Inguinal, lymphoma malignant
histiocytic

Lumbar, lymphoma mahg. histiocytic
Lumbar, lymphoma mahg. lymphocytic
Mediastinal, histiocytic sarcoma
Mediastinal, lymphoma malignant

histiocytic
Mediastinal, lymphoma malignant

lymphocytic
Mesentenc, lymphoma malignant

histiocytic
Mesentenc, lymphoma malignant

lymphocytic
Pancreatic, lymphoma malignant

histiocytic
Renal, lymphoma malignant histiocytic
Renal, lymphoma mahg lymphocytic

Lymph node, mandihular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Spleen
Hemangiosarcoma
Histiocytic sarcoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Thymus
Histiocytic sarcoma
Lymphoma malignant histiocytic

INTEGUMENTARY SYSTEM
Mammary gland

Adenocarcinoma
Skin

Subcutaneous tissue, fibrosarcoma

MUSCULOSKELETAL SYSTEM
Bone
Skeletal muscle

Lymphoma malignant lymphocytic

NERVOUS SYSTEM
Brain

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

RESPIRATORY SYSTEM
Lung

Alveola r/bronchio la r adenoma
Alveolar/bronchiolar carcinoma
Histiocytic sarcoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Nose
Trachea

SPECIAL SENSES SYSTEM
Ear
Eye
Hardenan gland

Adenoma

URINARY SYSTEM
Kidney

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Ureter
Urinary bladder

Lymphoma malignant histiocytic

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2
6 6 7 7 7 7 8 8 8 8 8 9 9 9 9 0 0 0 0 1 1 1 2 2 2
4 5 1 2 3 4 1 2 3 4 5 1 2 3 5 1 2 3 5 2 3 5 1 3 4

X

X X

X  X X

X X
X

X X

X

X X X X X X X
X

+ + +  +M + + + + + + M + + + M M M M M M + + M +

M + M +  + M + + + + + + + + + + + + + + + + + + +
X

X

X

X X X
X

X X
X

+ + + + + + -T + + + + + + + + + + + + + + + + + +

X

X X X

+ 4  + +

TOTAL
TISSUES
TUMORS

50
1
1
1

1
50

1

2
1
1
1

3

2

4

2

4
1
2

48
5
2

50
1
1

10
4

31
1
1

44
1

50
1

50
50
2

50
2
I

50
3
1
1
4
2

50
49

1
1

48
2

50
5
1

16
49
1

157 Dimethoxane, NTP TR 354

i

j 

-



TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE: LOW DOSE

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
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 malignant mixed

Liver
Hemangioma
Hepitocellular carcinoma, multiple
Hepatocellular adenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Mesentery
Lymphoma malignant lymphocytic

Pancreas
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Salivs ry glands
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Stomach
Stomach, forestomach

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Papilloma squamous

Stomgich, glandular
Adenoma
Lymphoma malignant lymphocytic

Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Lymphoma malignant lymphocytic

ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex

Lvraphoma malignant histiocytic
Lymphoma malignant lymphocytic

Adrenal gland, medulla
Islets, pancreatic
Parathyroid gland
Pituitary gland

Lvraphoma malignant lymphocytic
Pars, d.stahs, adenoma

Thyroid gland
L\n-phoma malignant lymphocytic

GENERAL BODY SYSTEM
Ntme

GENITAL SYSTEM
Ovdry

C  st adenoma
L\ mphoma malignant histiocytic
L1, mphoma malignant lymphocytic

OvulLCt
Uterus

L1, mphoma malignant histiocytic
L> mphoma malignant lymphocytic
P< Ijp stromal

0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1  1 1
0 4 6 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 0 0
3 8 5 6 6 8 9 9 1 2 5 8 9 2 2 5 5 5 5 5 5 5 5 > 5

4 4 3 4 3 4 4 3 4 3 3 3 4 4 4 3 3 3 3 3 3 3 3 i 4

5 1 5 3 4 4 3 2 5 2 1 3 2 2 4 1 3 4 5 2 3 1 4 > 1

A A A + + A A + A + M + A
X

M + + + + M + A + +  + A
A+ + + + + + -t  + +  + A
M + + + + + + + + A + A
+ + + + + + + + + + +A +
A A + + A A + + + A + A
M + + + A +  + A + +  + A
M+ + + + + + + + +  + A +

X
X

X X
X

X X
X X X X

X X  X X I
A + + + + + + + + +  + ^ + + + +

X
X  X X

M + + + + H  + + + + + + + +
X

X  X X

A + + + + + + + + + + + + + + + + + + + + + + +
X

X
X X

X
X+ + + + + + + + + + + + + +

+• + + + + + + + + + +
X X X

X
X X

A + + + + + + + + + + + + +
M + M+ + + + + + + + + +M
+ + + + + + + + + + + +M+ + +•  + M

X
X X

X

+ + + + + + +  ^ M + + + + + + + +.
X

X  X X

-t- + + + + + + + + - t - - f + -(- + + + - ( - + + + +
X

X
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE
(Continued)

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
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 malignant 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

Salivary glands
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Stomach
Stomach, forestomach

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Papilloma squamous

Stomach, glandular
Adenoma
Lymphoma malignant lymphocytic

Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Lymphoma malignant lymphocytic

ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Adrenal gland, medulla
Islets, pancreatic
Parathyroid gland
Pituitary gland

Lymphoma malignant lymphocytic
Pars distahs, adenoma

Thyroid gland
Lymphoma malignant lymphocytic

GENERAL BODY SYSTEM
None

GENITAL SYSTEM
Ovary

Cystadenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Oviduct
Uterus

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Polyp stromal

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5

0 0 0 1 1 1 1 2 2 2 2 2 3 3 3 3 3 4 4 5 5 5 5 6 6
3 2 4 1 3 4 5 1 2 3 4 5 1 2 3 4 5 1 2 1 3 4 5 2 5

jf. + +
X

X X

X

+ •*• +

X X

+ + + + +
X

X

TOTAL.
TISSUES
TUMORS

14
6
1

13
10
12
11
14
8

10
13
1
1

19
1
2
3
2
4

11
4

15
1
3

13
1
3

48
48
1
1

 3
12
1
1

14

11
14
3

14
14
1
2

14
13
11
19
1
4

14
1

21
I
1
3

13
43
1
1
1
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE
(Continued)

WEEKS ON
STUDY

CARCASS
ID

HEMATOPOIETIC SYSTEM
Bone marrow

Lymphoma malignant lymphocytic
Lymph node

Lymphoma malignant lymphocytic
Axillary, lymphoma malignant

lymphocytic
Deep cervical, lymphoma malignant

histiocytic
Deep cervical, lymphoma malignant

lymphocytic
Lumbar, lymphoma malignant histiocytic
Lumbar, lymphoma malignant lymphocytic
Mediastmal, lymphoma malignant

histiocytic
Mediastmal, lymphoma malignant

lymphocytic
Mediastmal, osteosarcoma, metastatic,

skin
Mesentenc, lymphoma malignant

histiocytic
Mesentenc, lymphoma malignant

lymphocytic
Mesentenc, lymphoma malignant mixed
Pancreatic, lymphoma malignant

histiocytic
Pancreatic, lymphoma malignant

lymphocytic
Renal, lymphoma malignant histiocytic
Renal, lymphoma malignant lymphocytic

Lymph node, mandibular
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Spleen
H emangiosarcoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Th/mus
Lvmphoma malignant Ivmphocytic

INTEGUMENTARY SYSTEM
Mammary gland
Skin

Lymphoma malignant histiocytic
Lymphoma malignant Ivmphocytic
S .bcutaneous tissue, fibrosarcoma
Subcutaneous tissue, osteosarcoma.

metastatic, bone

MUSCULOSKELETAL SYSTEM
Bone

Osteosarcoma
Skeletal muscle

F'ibrosarcoma, metastatic, skin
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

NERVOUS SYSTEM
Brain

Lymphoma malignant Ivmphocytic

RESPIRATORY SYSTEM
Lung

Alveolar/bronchiolar adenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Osteosarcoma, metastatic, bone

Nose
Trachea

Lymphoma malignant lymphocytic

SPECIAL SENSES SYSTEM
Hardenan gland

Lymphoma malignant lymphocytic

URINARY SYSTEM
Kidney

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Ureter
Urnary bladder

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1
0 4 6 8 8 8 8 8 9 9 9 9 9 0 0 0 0 0 0 0
3 8 5 6 6 8 9 9 1 2 5 8 9 2 2 5 5 5 5 5

4 4 3 4 3 4 4 3 4 3 3 3 4 4 4 3 3 3 3 3
0 6 8 6 8 6 4 9 4 7 8 9 5 1 4 7 7 7 7 8
5 1 5 3 4 4 3 2 5 2 1 3 2 2 4 1 3 4 5 2

X
M - * - + + M - t - + 4- + + - t - - f - + - - f

X

X

X

X
X

X X

X

X X X X

X

X

X X X X

X

X X
X

X

X
X X X X

X
X X X X X

M + M M M + +  M + + + + + +
X X  X X

M M + + M + M + + + + + + +
M - t - + + + + -t- + - t - 4 - + - t - - i - +

X
X X

X X

X

X

X
X

X X

X

+ + + + + + + + + + + + +
X

X
X X  X X

X

X

1 1 1 1 1
0 0 0 0 0
5 5 5 5 5

~5 3 3~3 J~
8 9 9 9 0
3 1 4 5 1

+ +

X

X

X

X

-)
X

-t  f

X

^

X

X

+ + + + + + + + + + + + + +
X

X X  X X
+ -t  + +

X
X X
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: LOW DOSE
(Continued)

WEEKS ON
STUDY

CARCASS
ID

HEMATOFOIETIC SYSTEM
Bone marrow

Lymphoma malignant lymphocytic
Lymph node

Lymphoma malignant lymphocytic
Axillary, lymphoma malignant

lymphocytic
Deep cervical, lymphoma malignant

histiocytic
Deep cervical, lymphoma malignant

lymphocytic
Lumbar, lymphoma mahg histiocytic
Lumbar, lymphoma mahg. lymphocytic
Mediastinal, lymphoma malignant

histiocytic
Mediastinal, lymphoma malignant

lymphocytic
Mediastinal, osteosarcoma, metastatic,

bkm
Mesentenc, lymphoma malignant

histiocytic
Mesentenc, lymphoma malignant

lymphocytic
Mesentenc, lymphoma malignant mixed
Pancreatic, lymphoma malignant

i i i i i i i i i i i i i i i i i i i i i i i i i
U 0 0 0 0 0 U 0 I) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 0 0 1 1 1 1 2 2 2 2 2 3 3 3 3 3 4 4 5 5 5 5 6 6

+ +

histiocytu j
Pancreatic, lymphoma malignant

lymphocytic 1
Renal, lymphoma malignant fiistiorytic
Renal, lymphoma mahg lymphocytic

Lvmph node, mandibular
Lymphoma malignant histiocytic
Lvmphoma malignant lymphocytic

Spleen
Hemangiosarcoma
Lvmphoma malignant histiocytic
Lymphoma malignant lymphocvtic
Lymphoma malignant mixed

Thymus
Lymphoma malignant lymphocytic

INTEGUMENTARY SYSTEM
Mammary gland
Skin

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Subcutaneous tissue, fibrosarcoma
Subcutaneous tissue, osteosarcoma,

metastatic, bone

MUSCULOSKELETAL SYSTEM
Bone

Osteosarcoma
Skeletal muscle

Fibrosarcoma, metastatic, skin
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

NERVOUS SYSTEM
Brain

Lymphoma malignant lymphocytic

RESPIRATORY SYSTEM
Lung

Alveolar/bronchiolar adenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Osteosarcoma, metastatit, bone

Nose
Trachea

Lymphoma malignant lymphocytic

SPECIAL SENSES SYSTEM
Hardenan gland

Lymphoma malignant lymphocvtic

URINARY SYSTEM
Kidney

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

Ureter
Unnary bladder

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

+ + -»- + +- + 4-
X

X
X

X X

TOTAL
TISSUES
TUMORS

14
1

16
1

1

1

1
2
2

1

4

1

2

4
1

1

2
2
I

13
2
4

23
1
3
6
2
9
4

10
14

1
2
3

1

14
I

13
1
1
2

14
1

14
1
1
4
1

14
14
1

U
1

14
1
4
4

12
I
2
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE IN THE TWO-YEAR
GAVAGE STUDY OF DIMETHOXANE: HIGH DOSE

WEEKS ON
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
Gallbladder

Lymphoma malignant histiocytic
Lymphoma malignant 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, lie urn
Intestine small, jejunum
Liver

Chonocarcinoma, metastatic, ovary
Hapatocellular carcinoma
Hepatocellular adenoma
Its cell tumor, NOS
L ymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed

Mesentery
L /mphoma malignant histiocytic
L /mphoma malignant lymphocytic
L /mphoma malignant
Lymphoma malignant mixed

Pancreas
L /mphoma malignant histiocytic
Lv mphoma malignant lymphocytic
L /mphoma malignant mixed

Salivary glands
Lymphoma malignant histiocytic
L /mphoma malignant lymphocytic
Lymphoma malignant mixed

Stomach
Stomach, forestomach

L /mphoma malignant lymphocytic
L /mphoma malignant mixed
Papilloma squamous

Stomach, glandular
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Lymphoma malignant lymphocytic

ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Capsule adenoma

Adrenal gland, medulla
Lymphoma malignant lymphocytic
Pheochromocytoma benign

Islets pancreatic
Pa-athyroid gland
Pituitary gland

Pars distahs, adenoma
Thyroid gland

Lymphoma malignant lymphocytic

GENERAL BODY SYSTEM
Tissue NOS

GFNITAL SYSTEM
Ovary

C ystadenoma
L ymphoma malignant histiocytic
I ymphoma malignant lymphocytic
L ymphoma malignant
Mixed tumor benign
Yolk sac carcinoma

Oviduct
Uterus

Histiocytic sarcoma
Lymphoma malignant histiocytic
I ymphoma malignant lymphocytic

0 0 0 0 0
2 4 6 7 7
8 1 8 1 3

6 6 6 6 6
2 2 6 3 8
5 4 4 5 3

A M + + +

X

A + + + +

X
M + -t  + +
M + + + +
A + + + +
A + + 4  +

A + + + +
A + + + +

X

X

X

A + + + +•

X

A + + + -*
A + + + +

A + + + +
X

+ + + + +

X

+ -t  + + +

X

X

A + + + +
M + + + +
M M M -t  +

A + + •*• +

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
8 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0
4 1 3 4 4 4 7 8 9 9 2 5 5 5 5 5 5 5 5 5

7 9 8 8 8 6 0 0 1 9 0 1 1 1 1 2 2 2 3 3
5 5 4 2 5 3 3 2 2 1 5 1 3 4 5 1 2 3 1 2

X

X

+ - t - + M M + + - t - A - t - - t - + -t- + + - t - - t - + + +

X

X X

X
X X X

X

X
X X X

X

X
X

X
X X

+ + + + + + + + + + + + + + + + + + + +
X X

X X

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

X X X

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

X

X

+ 1 + + + + M + + + + + + + + + + + + +
X X X X

X

+
+ +• + 4  +

X

X

X

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

X
X X

X X
X
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE
(Continued)

WEEKS OK
STUDY

CARCASS
ID

ALIMENTARY SYSTEM
Esophagus
Gallbladder

Lymphoma malignant histiocytic
Lymphoma malignant 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, ileum
Intestine small, jejunum
Liver

Chonocarcinoma, metastatic, ovary
Hepatocellular carcinoma
Hepatocellular adenoma
Ho cell tumor, NOS
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed

Mesentery
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Lymphoma malignant mixed

Pancreas
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Salivary glands
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Stomach
Stomach, forestomach

Lymphoma malignant lymphocytic
Lymphoma malignant mixed
Papilloma squamous

Stomach, glandular
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

Tooth

CARDIOVASCULAR SYSTEM
Blood vessel
Heart

Lymphoma malignant lymphocytic

ENDOCRINE SYSTEM
Adrenal gland
Adrenal gland, cortex

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Capsule, adenoma

Adrenal gland, medulla
Lymphoma malignant lymphocytic
Pheochromocytoma benign

Islets, pancreatic
Parathyroid gland
Pituitary gland

Pars distahs, adenoma
Thyroid gland

Lymphoma malignant lymphocytic

GENERAL BODY SYSTEM
Tissue, NOS

(J&N1TAL SYSTEM
Ovary

Cystadenoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic
Lymphoma malignant
Mixed tumor benign
Yolk sac carcinoma

Oviduct
Uterus

Histiocytic sarcoma
Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 0 0
5 5 5 5 5 5 5 5 5 5 5

6 6 6 6 6 6 6 6 6 6 6

3 4 1 2 3 4 5 1 2 3 4

X

X X

X X X
+ + "*- + -*- + + + - ( - + • +

X X X

X
+ + + + + + + + + + +
+ + + + + + + + + + +

X
X

+ + + + + + + + + + +
+ + -*- + + + + + + + +

+ + + + + + + + + + +

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

X X

1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 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 5

B  B  8  B  B 6 8 E B B (T 6 7 7
5 6 6 6 7 7 7 7 8 9 9 9 0 0
5 1 2 5 1 2 3 4 1 2 3 4 1 4

X

MM + -I  + + + + + + + + + +

+ +  M + + + + H- + -t- + + -(- +

X
X

X

X

X
+ + + + + + + + + + + + + +

X

X
X

+ + M+ + + + + + + + - t - - t  +

+ +  M + + + + -t- + + + + - i - - t -

TOTAL:
TISSUES
TUMORS

50
45
1
1
1

49
48
1
1

48
44
47
45
1

45
45
50
1
1
4
1
3
4
1
4

49
1
4
1
1

49
1
2
4

49
1
3
2

48
48

2
1
i

48
3

X 1
+ + + + + + + + + + + +  f + su

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

45
50

4

50
+ + 4- + + + + + + + + + * - ! - 1 50

 1
1

 1
+ + " t - - t - " f - t - + + + + - * - - ' - + + 50

X 1

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

+ + + + -t- + + -t- + + +

+ + + + + + + + + 4. + + + +
X

+ + + + + + + + + + + + + +
+ - t - - t - - f - f - - t - + - f - f - + -t- + 4 - * t -

X
X

4»
47
45
6

47
1

2

50
1
1
3
2
1
1

47
50
1
1
1
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE
(Continued)

WEEKS ON
STUDY

CARCASS
ID

HEMATOPOIETIC SYSTEM
Bone marrow

Femoral, lymplioma malignant
lyraphocytic

Femoral, lymphoma malignant mixed
Lymph node

Lumbar, lymphoma malignant histiocytic
Lumbar, lymphoma malignant lymphocytic
Lumbar, lymphoma malignant
Mediastmal, alveolar/bronchiolar

carcinoma, metastatic, lung
Mediastmal, lymphoma malignant

histiocytic
Mediastmal, lymphoma malignant

lymphocytic
Mediastmal, lymphoma malignant mixed
Mediastmal, mesentenc, fibrosarcoma,

metastatic, skin
Mesentenc, lyrnphoma malignant

histiocytic
Mesentenc, lymphoma malignant

lymphocytic
Mesentenc, lymphoma malignant
Mebentenc, lymphoma malignant mixed
Pancreatic, lymphoma malignant

lymphocytic
Pancreatic, lymphoma malignant mixed
Renal, lymphoma malignant histiocytic
Renal, lymphoma malignant lymphocytic
Renal, 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
Lymphoma malignant
Lymphoma malignant mixed

Thymus
Lymphoma malignant lymphocytic
Lymphoma malignant mixed

INTEGUMENTARY SYSTEM
Mammary gland

Adenocarcmoma
Adenoma

Skin
Basosquamous tumor malignant
Lymphoma malignant lymphocytic
Subcutaneous tissue, fibrosarcoma

MUSCULOSKELETAL SYSTEM
Bone
Skeletal muscle

Lymphoma malignant lymphocytic
Lymphoma malignant mixed

NERVOUS SYSTEM
Brain

Lymphoma malignant histiocytic
Lymphoma malignant lymphocytic

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1
2 4 6 7 7 8 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0

6 6 6 6 6 6 6 6 6 6 6 7 7 6 6 7 6 6 6 6 6 6 6 6 6
2 2 6 3 8 7 9 8 8 8 6 0 0 1 9 0 1 1 1 1 2 2 2 3 3
5 4 4 5 3 5 5 4 2 5 3 3 2 2 1 5 1 3 4 5 1 2 3 1 2

+ + + + + + + + - f + + + - i - i f + + + + + + + -*  + + +

X X

X
X

X

X

X

X  X X
X

X

X

X  X X
X

X

X
X

X
X X

X X
X

X
X  X X

X

X
X  X X X

X X
X

M + + M M M M +  + M + M + + + + + M + + + + M M M
X  X X

X

X
X
X X

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

X  X X

X
X X
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE 
(Continued) 

.... 

M 
Bone marrow 

Femoral, lymphoma malignant 
lymphocytic

Femoral, lymphoma malignant mixed 
Lymph node 

Lumbar, lymphoma malig. histiocytic 
Lumbar, lymphoma malig. lymphocytic 
Lumbar, lymphoma malignant 
Mediastinal. alveolarlbronchiolar 

carcinoma. metastatic. lung 

Mediastinal. lymphoma malignant 


histiocytic

Mediastinal, lymphoma malignant 


lymphocytic
Mediastinal, lymphoma malig. mixed 
Mediastinal, mesentenc. 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 mahg. lymphocytic 
Renal. lymphoma malignant 
Renal. lymphoma malignant mlxed 

Lymph node, mandibular 
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytlc 
Lymphoma malignant 
Lymphoma malignant mixed 

Spleen
Lymphoma malignant histiocytic 
Ilymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mixed 

Thymus
ILymphoma malignant lymphocytlc 
ILymphoma malignant mixed 

Mammary gland 
Adenocarcinoma 
Adenoma 

Skin 
Rasosquamous tumor malignant 
ILymphoma malignant lymphocytic 
Subcutaneous tissue. fibrosarcoma 

Bone 
Skeletal muscle 

Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

TOTAL: 


1 
1 
1 
2 
2 
1 

f t + + * + + * * * + + + + f * + + + + * * + * *49 

+ + + + + + + + + + + + + + + + + + + + + + + + +  50 
histiocytic
lymphocytic 1 ; 
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE 
(Continued) 

ON OOOOOOOOOOdOOOOllllllllll 
STUDY 	 2 4 6 7 7 8 9 9 9 9 9 9 9 9 9 0 0 0 0 0 0 0 0 0 0 

8 1 8 1 3 4 1 3 4 4 4 7 8 9 9 2 5 5 5 5 5 5 5 5 5 

CARCASS 6 6 6 6 6 6 6 6 6 6 6 7 7 6 6 7 6 6 6 6 6 6 6 6 6 
ID 2 2 6 3 8 7 9 8 8 8 6 0 0 1 9 0 1 1 1 1 2 2 2 3 3 

5 4 4 5 3 5 5 4 2 5 3 3 2 2 1 5 1 3 4 5 1 2 3 1 2 

rtmmamm-
Lung . . . . . . . . . . . . . . . . . . . . . . . . .  

Alveolarhmnchiolar adenoma X 
Alveolar/bronchiolar adenoma, multiple X 
~veolar /bmnchio lar  carcinoma X 
Basosquamous tumor malignant, 

metastatic, skin 

Choriocarnnoma, metastatic ovary 

Lymphoma malignant histiofytic 

Lymphoma malignant lymphocytic 

Lymphoma malignant 

Lymphoma malignant mixed 

Mediastinum, alvoolarhronchiolar 


carcinoma 	 X 
N O S H  	 + + + + c t t + + + + + + + t + + t + + t + + + +  

Lymphoma malignant lymphocytic 
Trachea + + t + ~ + + + + + + + t + + + + + + + t + + + +  l x 
m m -
Eye
Harderian gland 	 . . . . . . . . . . . . . . . . . . . . . . . . . . 
X 


Adenoma 

Carcinoma 

Lymphoma malignant lymphocytic X X 


Kidney + + + + + + + + + t + t + + t + + + + + + + + + +  
Lymphoma malignant histiocytic X X 
Lymphoma malignant lymphocytic X X X X 
Lymphoma malignant X 
Lymphoma malignant mixed 

IIretrr 	 + t +  + + + t  + +  + 
Cnia& bladder M + + t + + + + + + t t + t + + + t + + + + + + t  

Lvmphoma malignant lymphocytic x x  X 
Limphoma malignant mixed 
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TABLE D2. INDIVIDUAL ANIMAL TUMOR PATHOLOGY OF FEMALE MICE: HIGH DOSE 

STUDY 


CARCASS 
ID 

Lung
Alveolarhmnchiolar adenoma 
Alveolarhmnchiolar adenoma, multiple 
Alveolarhmnchiolar carcinoma 
Bawsquamous tumor malignant, 

metastatic. skin 

Choriocarcinoma. metastatic. ovary 

Lymphoma malignant histiocytic 

Lymphoma malignant lymphocytic 

Lymphoma malignant 

2 m p h o m a  malignant mixed 


ediastinum. alveolarhmnchiolar 
carcinoma 

NOM 
Lymphoma malignant lymphocytic 

Trachea 

Eye
Hardenan gland 

Adenoma 
Carnnoma 
Lymphoma malignant lymphocytic 

Kidney
Lymphoma malignant histiocytic 
Lymphoma malignant lymphocytic 
Lymphoma malignant 
Lymphoma malignant mlxed 

Ureter 
Unnarv bladder 

Lymphoma malignant lymphocytic 
Lymphoma malignant mixed 

(Continued) 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5  

8 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 7 7  
9 3 4 4 4 4 4 5 5 5 5 5 6 6 6 7 7 7 7 8 9 9 9 0 0  
3 4 1 2 3 4 5 1 2 3 4 5 1 2 5 1 2 3 4 1 2 3 4 1 4  

. . . . . . . . . . . . . . . . . . . . . . . . .  

X X 


X 

X 


x x  

. . . . . . . . . . . . . . . . . . . . . . . . . 


. . . . . . . . . . . . . . . . . . . . . . . . . 


+ +  
t + + + t + + + + + + + + + + + + + + t + + + + + 


X 


x x x  X+ + + t + + 
. . . . . . . . . . . . . . . . . . . . . . . . .  


X
X X 

FOTAL 
ISSUES 
UMORS 

50 
3 
1 
1 

1 
1 
2 
5 
1 
3 

1 
50 
1 

50 

3 
50 
1 
1 
2 

50 
2 
4 
1 
4 

16 
49 

4 
2 
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TAIiLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE IN THE TWO-YEAR GAVAGE STUDY 
OF DIMETHOXANE 

-..-
Vehicle Control 250 mg/kg 

-_..-
L i w r :  Hepatocellular Adenoma 

hera l l  Rates ( a )  7/50 ( 14%1 

kdjustecl Rates (c) 19.4% 

l'erminal Rates td) 7/36 (19%) 

J a y  of First Observation 731 

I,ife Table Test (e) 

Logistic Regression Test (e )  

Fisher Exact Test (e) 


Liver: Heplatocellular Adenoma or Carcinoma 
;heral l  ]Rates (a) 8/50 (16%) 

kdjustecl Rates (c) 21.1% 

I'erminal Rates td) 7/36(19%) 

Day of First Observation 462 

Kife Table Test (e )  

I,ogistic Regression Test (e )  

fi'isher Exact Test (e )  


Lung: Alveolar/Bronc hiolar Adenoma 
Overall Rates (a l  3/50 (6%) 

Adjusted Rates (c )  8.3% 

7'ermina.l Rates td)  3/36 (8%) 

Day of First Observation 731 

l i fe  Table Test ( e )  

Logistic Regression Test (el  

Fisher Exact Test (el 


Lung: Alveolar/Bronchiolar Adenoma or Carcinoma 
Overall Rates (al 4/50 (8%)

Adjusted Rates ( c )  11.1% 

Terminal Rates td) 4/36 (11%) 

Ilay of First Observation 731 

l i fe  Table Test (e) 

1,ogistic Regression Test (el 

Fisher E:xact Test ( e )  


Ma,rnmary Gland: Adenoma or Adenocarcinoma 
Overall Rates (a) 1/50 (2%) 0/49 (0%) 
Adjusted Rates (c) 2.8% 0.0% 
'Terminal Rates (d) 1/36 (3%) 0135 (0%) 
llay of First Observation 731 
]Life Table Tests (e) P=0.172 P=0.506N 
ILogistic Regression Tests (e) P=0.171 P=0.506N 
Cochran-Armitage Trend Test (e) P =0.177 
I'isher E:xact Test (e )  P=0.505N 

Pituitary Gland/Pars Distalis: Adenoma 
Overall Rates ( a )  6/47 (13%) tb) 4/19 (21%) 

Adjusted Rates (c) 16.8% 

'rerminrtl Rates td) 5/34 (15%) 

!lay of First Observation 629 

Life Tab'le Test (e )  

Logistic Regression Test (e )  

Fisher E:xact Test (e) 


500 mg/kg 

4/50 (8%) 
11.2% 
3/34(9%) 
680 
P=0.292N 
P =0.282N 
P=0.262N 

4/50 (8%) 
11.2% 
3/34 (9%) 
680 
P=0.205N 
P=0.186N 
P=0.178N 

4/50 (8%) 
11.8% 
4/34 ( 12% ) 
731 
P =0.468 
P=0.468 
P=0.500 

5/50 (10%) 
13.8% 
4/34(12%) 
634 
P=0.477 
P =0.483 
P=0.500 

3/50 (6%) 
8.1% 
2/34 (6%) 
653 
P=0.298 
P=0.297 

P=0.309 

6/45(13%) 
17.0% 
5/34 (15%)
688 
P =0.619N 
P =  0.612N 
P=0.589 
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TABLE D3. ANALYSIS OF PRIMARY TUMORS IN FEMALE MICE I N  THE TWO-YEAR GAVAGE STUDY 
OF DIMETHOXANE (Continued) 

Vehicle Control 250 mg/kg 500 m g k g  

Subcutaneous Tissue: Fibrosarcoma 
Overall Rates (a) 1/50 (2%) 3/49 (6%) 2/50 (4%)  
Adjusted Rates (c) 2.2% 7.2% 5.5% 
Terminal Rates td) 0136 (0%) 1/35(3%) 1/34 (3%) 
Day of First Observation 596 60 1 680 
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 (c) 8.0% 8.6% 3.0% 
Terminal Rates td) 2/36 (6%) 3/35 (9%) 1/33 (3%)  
Day of First Observation 697 73 1 73 1 
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 6 0  (0%) 
Adjusted Rates (c) 7.9% 3.4% 0.0% 
Terminal Ratestd) 2/36 (6%)  1/29 (3%) 0/34 (0%)
Day of First Observation 633 73 1 
Life Table Tests ( e )  P=0.068N P =0.361N P=0.124N 
Logistic Regression Tests (e )  P =  0.067N P =0.362N P =0.123N 
Cochran-Armitage Trend Test (e  I P =0.065N 
Fisher Exact Test ( e )  P =0.368N P=O.l21N 

Circulatory System: Hemangiosarcoma 
Overall Rates ( a )  3/50 (6%) (b,f,g) 1/49 (2%) 0150 (0%) 
Adjusted Rates (c) 7.7% 0.0% 
Terminal Rates td) 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=0.121N 

Hematopoietic System: Lymphoma, All Malignant 
Overall Rates (a) 14/50 (28%) tb,f) 12/49 (24%) 18/50 (36%) 
Adjusted Rates (c) 32.5% 42.1% 
Terminal Rates td) 8/36 (22%) 10134 (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 a t  the site 
(b)incomplete sampling oftissues 
(b)Kaplan-Meier estimated tumor incidences at the end of the study after adjusting for intercurrent mortality 
(c)Observed tumor incidence a t  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 a s  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 D,4. 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 
Animals removed 

60 
60 

60 
60 

60 
60 

Animals examined histopathologically 50 49 50 

ALA MENTAPY SYSTEM 
Gallbladder (44) (6) (45) 

Intestine large, colon 

Intestine small, duodenum 

Intestine small, jejunum 

cys t  

Parasite metazoan 

Amyloid deposition 

Hyperplasia, lymphoid 

Angiectasis 
Basophilic focus 
Hematopoietic cell proliferation 
Hyperplasia, lymphoid 
In fa I T  t 
Infla.mniation, chronic 
Inflammation, necrotizing 
Leukocytosis 
Necrosis, coagulative 
Pigmentation, hemosiderin 

Infla,mniation, chronic active 
Necrosis, coagulative 

Cyst. 
Hyperplasia, lymphoid 
Inflammation, suppurative 
Necrosis, coagulative 
Acinus, atrophy 

Infiltration cellular, lymphocytic 

Liver 

Mesentery 

Pancreas 

Salivary glands 

Stomach, forestomach 
Acanthosis 
Hyperkeratosis 
Hyperplasia, focal 
Hyperplasia, lymphoid 
Inflammation, chronic active 
Ulcer 

Cyst. 
Inflammation, chronic active 
Epithelium, hyperplasia 

Dysplasia 
Inflammation, chronic active 

Stomach, glandular 

Tooth 

(48) 

(46) 

(48) 

1 (2%) 

11 (22%) 

1 (2%) 
3 (6%) 

2 (4%) 
2 (4%) 
3 (6%) 

4 (10%) 

1 (2%) 
1 (2%) 
3 (6%) 

1 (2%) 

(50) 

(41) 

(49) 

(48) 

(49) 

3 (6%) 

1 (2%) 

1 (2%) 

1 (2%) 

1 (2%) 

(49) 

(50) 

(12) 

(8)  

(13) 
1 (13%) 

1 (5%) 

1 (5%) 

2 (18%) 

1 (7%) 

1 (7%) 

(19) 

(11) 

(15) 

(13) 

(48)
5 (10%) 
4 (8%) 

14 (29%) 

4 (8%) 
1 (2%) 

(12) 

(14) 

(48) 

(45) 

(45) 

2 (4%) 

1 (2%) 

1 (2%) 
1 (2%) 

11 (22%) 
1 (2%) 

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

2 (4%) 
1 (2%) 

1 (2%) 

1 (2%) 

(50) 

(49) 

(49) 

(49) 

(48) 
23 (48%) 
27 (56%) 
22 (46%) 

6 (13%) 

4 (9%) 
1 (2%) 

3 (6%) 

1 (2%) 

(48) 

(50) 

CARDIOVASCULAR SYSTEM 

Cardiomyopathy, chronic 
Fibrosis 
Inflammation, chronic active 
Necrosis, fibrinoid 

Heart (50) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 

(14) (50) 
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TABLE D4. SUMMARY OF THE INCIDENCE O F  NONNEOPLASTIC LESIONS I N  FEMALE MICE I N  T H E  
TWO-YEAR GAVAGE STUDY OF DIMETHOXANE (Continued) 

ENDOCRINE SYSTEM 
Adrenal gland 

Accessory adrenal cortical nodule 
Adrenal gland, cortex 


cys t  

Degeneration, fatty 

Hematopoietic cell proliferation 

Hypertrophy 

Necrosis, coagulative 


Adrenal gland, medulla 

Hematopoietic cell proliferation 

Hyperplasia 


Islets, pancreatic 

Hyperplasia 


Pituitary gland 

Pars distalis, cyst 

Pars distalis, hyperplasia 


Thyroid gland 

Follicle, cyst 

Follicular cell, hyperplasia 


GENERAL BODY SYSTEM 
None 

GENITAL SYSTEM 
Ovary 


Atrophy 

cys t  

Inflammation, chronic active 

Mineralization 


Uterus 
Angiectasis
Bacterium 
Hemorrhage
Inflammation, suppurative 
Thrombus 
Endometrium, hyperplasia, cystic, glandular 

HEMATOPOIETIC SYSTEM 
Bone marrow 


Femoral, hyperplasia 

Femoral, myelofibrosis 


Lymph node 
Mediastinal, hyperplasia, lymphoid 
Mediastinal, inflammation, suppurative 
Mediastinal, pigmentation, hemosiderin 
Mesenteric, angiectasis 
Mesenteric, cyst 
Mesenteric, hematopoietic cell proliferation 

Lymph node, mandibular 

Pigmentation, hemosiderin 


Spleen 

Hematopoietic cell proliferation 

Hyperplasia, lymphoid 

Necrosis, coagulative 


Thymus 

Necrosis 


Vehicle Control Low Dose 

(50) 	 (14) 

1 (2%) 


(50) 	 (14) 

1 (2%) 

1 (7%) 
(49) 	 (14) 

3 	 (6%) 
(49) 	 (13) 

(47) 	 (19) 
2 (4%) 

14 (30%) 3 (16%) 
(50) 	 (14) 

1 (7%) 
9 	 (18%) 

(49) 	 (21) 
6 (12%) 2 (10%) 

18 (37%) 	 9 (43%) 
5 (10%) 
3 (6%)

(50) 	 (43) 

1 (2%) 

1 (2%) 


6 (12%) 4 (9%) 
1 (2%) 

40 (80%) 40 (93%) 

(50) 	 (14) 

4 (8%) 

2 (4%) 


(50) 	 (16) 

1 	(2%) 

1 (2%) 2 (13%) 
1 (216) 
1 (2%) 2 (13%) 

(48) 	 (13) 

6 (13%) 


(50) 	 (23) 
26 (52%) 	 6 (26%) 

1 (2%) 

(31) 	 (9) 

1 (3%) 


High Dose 

(50) 

(50) 
2 (4%) 
1 (2%) 
1 (2%) 
2 (4%) 

(50) 
1 (2%) 
1 (2%) 

(49) 
1 (2%) 

(45) 

18 (40%) 
(47)  

1 	(2%) 
2 (4%) 

(50) 
3 (6%) 

21 (42%) 
1 (2%) 
1 (2%) 

(50) 

1 (2%) 
5 (10%) 

45 (90%) 

(50) 
3 (6%) 
2 (4%) 

(50) 
1 (2%) 

1 (2%) 

(49) 
4 (8%) 

(50) 
23 	 (46%) 
3 (6%) 
1 (2%) 

(31) 
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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 

Hyperplasia, cystic 
Mammary gland (44)

17 (39%) 
(10) (40) 

28 (70%) 

Fibrosis 
Skin (50) (14) (49) 

1 (2%) 

MUSCULOSKELETAL SYSTEM 
Bone 

Skeletal muscle 
Joint, tarsal, metaplasia, osseous 

Fibrosis 

(50) 

(50) 
2 (4%) 

(14) 

(13) 

(50) 

(501 
1 (2%) 

NERVOUS SYSTEM 
Brain 

Compression 

Infiltration cellular, lymphocytic 
Inflammation, suppurative 

Hydrocephalus 

(50) 
1 (2%) 

1 (2%) 
1 (2%) 

(14) (50) 
1 (2%) 
1 (2%) 

RESPIRATORY SYSTEM 
Lung

Edema 
Hyperplasia, lymphoid 
Infiltration cellular, lymphocytic 
Inflammation, chronic active 
Leukocytosis 
Alveolar epithelium, hyperplasia 

Nasolacrimal duct, inflammation, suppurative 
Nose 

(50) 

1 (2%) 
1 (2%) 

(50) 

(14) 
1 (7%) 

1 (7%) 
(14) 

(50) 

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

2 (4%) 
(50) 

SPECIAL SENSES SYSTEM 
Eye

Lens, cataract 
Retina, atrophy 

Harderian gland 
Hyperplasia 

(48) 
3 (6%) 

(3) 
1 (33%) 
1 (33%) 

1 (2%) 
(50)  

URINARY SYSTEM 
Kidney 

c y s t  
Glomerulosclerosis 
Hyperplasia, lymphoid 
Infarct, chronic 
Inflammation, chronic active 
Metaplasia, osseous 
Mineralization 
Nephropathy, chronic 

Hyperplasia, lymphoid 
Inflammation, chronic active 

Urinary bladder 

(50) 
1 (2%) 
1 (2%)  

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

(49) 

(14) 

1 (7%) 

(12) 

(50) 

1 (2%) 
1 (2%) 

6 (12%) 
149) 

1 (2%) 
1 (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- 
t,ions. The sentinel animals come from the same production source and weanling groups as the ani- 
mals used for the studies of chemical compounds. 

Fifteen B6C3F1 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 a t  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- 
rnal 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 
Inhibition 

Complement 
Fixation ELISA 

Mice PVM (pneumonia virus of mice) M. Ad. (mouse adenovirus) MHV (mouse hepatitis 
Reo 3 (reovirus type 3) 
GDVII (Theiler’s encephalo- 

LCM (lymphocytic chorio- 
meningitis virus) 

virus) 
GDVII (24mo) 

myelitis virus) (6,12,18mo) 
Poly (polyoma virus) 
MVM (minute virus of mice) 
Ectro (infectious ectromelia) 
Sendai 

Rats PVM RCV (rat;coronavirus) RCV/SDA (sialodacryo- 
KRV (Kilham rat  virus) 
H-1 (Toolan’s H-1 virus) 

(6mo) adenitis virus) (12,18,
24 mo) 

Sendai 

Results 

Results are  presented in Table E 1. 
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TABLE El .  MURINE VIRUS ANTIBODY DETERMINATIONS FOR MICE IN THE TWO-YEAR GAVAGE 
STUDIES OF DIMETHOXANE (a) 

Interval (months) 
Number of 

Animals 
Positive Serologic 

Reaction for 

RATS 

6 
12 
18 
24 

None positive 
None positive 
None positive 
None positive 

MICE 

6 
12 
t 8  
24 

6110 
617 

9/10 
1/10 

None positive 
M H V  
M H V  
M H V  
GDVII  

la)Bloodsamples were taken fronisentinelanirntlisat6.12,and 18 nionthsafter thestart  ofdosingand from thevehiclecontrol 
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 
D3 4,600,000 IU D-activated animal sterol 
K3 2.8 g Menadione 
d-a-Tocopheryl acetate 20,000 IU 
Choline 560.0 g Choline chloride 
Folic acid 2.2 g 
Niacin 30.0 g 
d-Pantothenic acid 18.0 g d-Calcium pantothenate 
Riboflavin 3.4 g 
Thiamine 10.0 g Thiamine mononitrate 
B12 4,000 pg
Pyridoxine 1.7g Pyridoxine hydrochloride 
Biotin 140.0 mg d-Biotin 

Minerals 

Iron 120.0 g Iron sulfate 
Manganese 60.0 g Manganous oxide 
Zinc 16.0 g Zinc oxide 
Copper 4.0 g Copper sulfate 
Iodine 1.4 g Calcium iodate 
Cobalt 0.4 g Cobalt carbonate 

(a) Per ton (2,000lb) offinished product 
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TABLE F3. NUTRIENT COMPOSITION O F  NIH 07 RAT AND MOUSE RATION 

Mean f Standard  
Nutrients Deviation 

Crude protein (percent by weight) 23.13 f 1.08 
Crude fat(percent by weight) 5.13 f 0.59 
Crude fiber (percent by weight) 3.47 f 0.53 
Ash (percent by weight) 6.63 f 0.38 

Amino Acids (percent  of total diet)  

Arginine 1.32 f 0.072 
Cystine 0.319 f 0.088 
Glycine 1.146 fr 0.063 
Histidine 0.571 f 0.026 
Isoleucine 0.914 f 0.030 
Leucine 1.946 f 0.056 
Lysine 1.280 f 0.067 
Methionine 0.436 f 0.165 
Phenylalanine 0.938 f 0.158 
Threonine 0.855 k 0.035 
Tryptophan 0.277 f 0.221 
Tyrosine 0.618 f 0.086 
Valine 1.108 f 0.043 

Essential Fat ty  Acids (percent  of total diet)  

Linoleic 2.290 f 0.313 
Linolenic 0.258 fr 0.040 

Vitamins 

Vitamin A ( I U k g )  12,584 It 4,612 
Vitamin D ( I U k g )  4,450 f* 6.92 

1,382 
a-Tocopherol (ppm) 43.58 
Thiamine (ppm) 17.6 f 3.8 
Riboflavin (ppm) 7.6 f 0.85 
Niacin (ppm) 97.8 f 31.68 
Pantothenic acid (ppm) 30.06 f 4.31 
Pyridoxine (ppm) 7.68 f 1.31 
Folic acid (ppm) 2.62 f 0.89 
Biotin (ppm) 0.254 f 0.053 
Vitamin BIZ (ppb) 24.21 f 12.66 
Choline (ppm) 3,122 f 416.8 

Minerals 

Calcium (percent) 1.30 f 0.13 
Phosphorus (percent) 0.97 f 0.06 
Potassium (percent) 0.900 f 0.098 
Chloride (percent) 0.513 fr 0.114 
Sodium (percent) 0.323 f 0.043 
Magnesium (percent) 0.167 f 0.012 
Sulfur (percent) 0.304 k 0.064 
Iron (ppm) 410.3 fr 94.04 
Manganese (ppm) 90.29 f 7.15 
Zinc(ppm) 52.78 k 4.94 
Copper (ppm) 10.72 f 2.76 
Iodine(ppm) 2.95 k 1.05 
Chromium (ppm) 1.85 k 0.25 
Cobalt (ppm) 0.681 f 0.14 

Range 

21.3-26.3 
3.3-6.3 
2.8-5.6 
5.7-7.3 

1.310-1.390 
0.218-0.400 
1.060-1.210 
0.53 1-0.603 
0.881-0.944 
1.850-1.990 
1.200-1.370 
0.306-0.699 
0.665-1.05 
0.824-0.898 
0.156-0.67 1 
0.564-0.769 
1.050-1.170 

1.83-2.52 
0.210-0.308 

4,100-24,000 
3,000-6,300 

31.1-48.0 
12.0-27.0 
7.58-8.2 

65.0- 150.0 
23.0-34.0 
5.60-8.8 
1.80-3.7 

0.19-0.32 
10.6-38.0 

2,400-3,430 

1.11-1.63 
0.87-1.10 

0.772-0.971 
0.380-0.635 
0.258-0.371 
0.151-0.181 
0.268-0.420 
262.0-523.0 
81.7-99.4 
46.1-58.2 

8.09-15.39 
1.52-3.82 
1.44-2.09 

0.490-0.780 

Number of Samples  

25 

25 

25 

25 


5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 


5 

5 


25 

4 

5 


25 

5 

5 

5 

5 

5 

5 

5 

5 


25 

25 

3 

5 

5 

5 

5 

5 

5 

5 

5 

4 

5 

4 


179 Dimethoxane, NTP TR 354 




T,4BLE F4. CONTAMINANT LEVELS IN NIH 07 RAT AND MOUSE RATION 
-

Contaminants 
-
Arsenic(ppm) 

Cadmium (ppm) ( a )  

Load (ppm) 

Mercury(ppm)(a) 

Selenium (ppm) 

ASla toxins ( ppb) ( a )  

Nitrate nitrogen(ppm)(b) 

Nitrite nitrogen (ppm) (b)  

BHA (ppm) (c) 

BHT (ppm) (c) 

Aerobic plate count (CFU/g) td) 

Coliform (MPN/g) ( e )  

E. coli (MPN/g)(a )  
Total nitrosamines (ppb) (D
N -Nitrosodimethylamine (ppb) (D
N-Nitrosopyrrolidine (ppb) (D 

Pesticides (ppm) 

a-BHC (a,g) 

0-BHC (a )  

y-BHC-Lindane ( a )  

6-BHC(a) 

Heptachlor (a) 

Aldrin(a) 

Heptachlor epoxide ( a )  

DDE (a) 

DDD(a) 

DDT (a) 

HCB (a)

Mirex (a )  

Methoxychlor ( a )  

Dieldrin (a) 

Endrin (a )  

Telodrin (a) 

Chlordane ( a )  

Toxaphene (a) 

Estimated PCBs (a )  

Ronnel (a) 

Ethion (a)

Trithion (a) 

Diazinon (a) 

Methyl parathion (a) 

Ethyl parathion (a)

Malathion (h) 

Endosulfan I (a)

Endosulfan II (a) 

Endosulfan sulfate ( a )  


-

Mean fi Standard  
Deviation 

0.53 f 0.15 
<0.10 

0.74 f 0.62 
<0.05 

0.32 f 0.07 
<5.0 
9.20 f 4.64 
1.37 f 1.69 
4.08 f 4.76 
2.80 f 2.57 

46,112 _+ 34,525 
49.2 f 125 
53.0 
5.67 f 5.81 
4.61 f 5.81 
1.06 f 0.26 

<0.01 
<0.02 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.0 1 
<0.01 
<0.05 
<0.01 
<0.01 
<0.01 
<0.05 
<0.1 
<0.2 
<0.01 
<0.02 
<0.05 
<0.1 
<0.02 
<0.02 

0.12 f 0.09 
<0.01 
<0.01 
<0.03 

Range 

0.17-0.77 

0.33-3.37 

0.13-0.42 

0.10-22.0 

0.10-7.20 

2.0-17.0 

1.0-12.0 


6,600- 130,000 

3.0-460 


1.8-30.9 

0.8-30.0 


0.81-1.70 


<0.05-0.45 


Number  of Samples 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

( a )  All values were less than the detection limit, given in the table a s  the mean. 

tb) Source ofcontamination: alfalfa, grains, and fish meal 

(c) Source of contamination: soy oil and fish meal 

td) CFU = colony-forming unit 

( e )MPN = most probable number 

(fl 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 

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 Gl).Serial dilutions were 
made with acetone. Undiluted dimethoxane was used for the 7-week studies No analysis of 
the dose mixtures was performed. 

B. Single- Administration Studies 

Male and female F344/N rats and B6C3F1 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 >< 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 a t  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. 

C. 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  cm X 2 cm) 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 O F  
DIMETHOXANE 

Single-Administration Studies  	 Seven-Week Studies  

EXPERIMENTAL DESIGN 

Size of S tudy  Groups 
5 males and 5 females of each species; groups of 28 	 5 males and 5 females of each species 
male rats and mice used for supplemental studies 

Doses 
Rats--O,175,350,700,1,400,o r  2,800 mg/kg dimethoxane in 	 Rats-0.3 ml (3,000 mg/kg) undiluted dimethoxane by dermal 
acetone by dermal application; mice--O,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 Firs t  Dose 
3/10181 Rats--5/18/81; mice--5/19/8 1 

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 Observat ion 
Observed 2 X d 	 Observed 2 X d; weighed on d 1,9,17,24, and 45 and at  

termination 

Necropsy, Histologic Examinations, a n d  Supplemental  Analyses 
Necropsy performed on all animals alive at the end of the 

studies; histologic examinations not performed. Vehicle 

control and high dose animals placed in individual 

metabolism cages immediately after dosing and urine 

collected over 24-h intervals for 2 d after dosing; mouse 

urine was subsequently pooled before analysis. Four 

animals from supplemental study groups of each species 

killed with carbon dioxide 15or 30 min or 1 ,2 ,4 ,12,  or 24 h 

after dosing; blood collected from the brachial plexus. 

Urine and blood were analyzed for dimethoxane 


ANIMALS AND ANIMAL MAINTENANCE 


Strain a n d  Species  

F344/N rats; B6C3F1 mice 


Animal Source  

Charles River Breeding Laboratories (Portage, MI) 


Study Laboratory 

Battelle Columbus Laboratories 


Method of Animal Identification 

Toe clip 


Time Held Before Study 

16d 


Age When Placed on Study 

Rats-7 wk; mice--8 wk 


Age When Killed 

Rats-9 wk;mice-10 wk 


Necropsy and histologic examinations performed on all 
animals; skin from application site of dosed animals 
and from the lumbar region of the controls examined 
histologically. Brain, heart, liver, lungs, right kidney, 
right testis, and thymus weights recorded at necropsy 

F344/N rats; B6C3F1 mice 

Harlan Industries (Indianapolis, IN) 

Battelle Columbus Laboratories 

Toe clip 

Rats--12 d; mice-13 d 

R a t s 4  wk; mice--8 wk 

Rats--13 wk; mice-15 wk 
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TABLE 432. EXPERIMENTAL DESIGN AND MATERIALS AND METHODS I N  THE DERMAL STUDIES OF 
DIMETHOXANE (Continued) 

-
Single-Administration 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., Gartield, N J )  


Water 

Automatic watering system (Edstroni Industries, 

Waterford, WI);available ad libitum 


Cages 

Polycarbonate (Lab Products, Inc., Garfield, N J )  


Cage Filters 

Spun-bonded polyester, Du Pont 2024" (Snow Filtration, 

Cmcinnati, OH)  


Animals per Cage 

1;supplemental studies-4 


Other  Chemicals on Study in the  Same Room 

None 


Animal Room Environment  

Temp--2lo-25" C; hum--40%-60%; fluorescent light 12 h/d; 

15 room air changes/h 


Seven-Week Studies 

716181 

Same as  single-administration studies 

Same as  single-administration studies 

Absorb-Dri hardwood chips t Absorb-Dri, Inc., Garfield, N J )  

Same as  single-administration studies 

Satne a s  single-administration studies 

Same as  single-administration studies 

Dosed animals-1; controls-5 

None 

Temp--22"-24" C; hum--40%-60%; fluorescent light 12 Wd; 
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 Cl8 Sep-Pak column. The dimethoxane 
was extracted with an isopropano1: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 B6C3F1 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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APPENDIX G. DERMAL STUDIES 

Five rats of each sex were given dermal applications of 0.3 ml (3 X 0.1 ml) undiluted dimeth- 
oxane to the (1cm X 2 cm) 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: A l l  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 15or 30 minutes or 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 O F  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 

0 515 123 262 + 139 
3,000 515 118 224 + 106 85.5 

FEMALE 

0 515 105 179 +74 
3,000 515 101 154 +53 86.0 

(aI Number surviving/number initially in group 
( b )Initial mean group body weight 
( c )Mean body weight change of the group 

TABLE G4. ORGAN WEIGHT TO BODY WEIGHT RATIOS FOR RATS IN THE SEVEN-WEEK DERMAL 
STUDIES O F  DIMETHOXANE (a) 

Male Female 

Organ Control 3,000 mg/kg Control 3,000 mg/kg 


Body weight (grams) 262 224 179 154 

Liver 53.4f 1.06 51.8f 2.09 46.3 f 1.57 *50.6f 0.79 
Thymus 1.1 f 0.06 "1.3f0.06 1.6f0.06 1.8f 0.07 
Kidney 4.7f 0.10 5.0f 0.12 4.7 f 0.11 **5.3f 0.14 
Heart 3.3 f 0.07 *3.6f 0.12 3.7 f 0.14 *4.0f0.08 
Brain 6.9f 0.25 V . 8  f 0.22 9.8f 0.16 ***11.1 f 0.19 
Lungs 5.8 f 0.24 "6.5f 0.23 6.7f0.39 7.1f0.38 
Right testis 5.1 f 0.14 5.4f 0.19 -_  

(a)Mean f standard error in milligrams of organ per gram of body weight, for groups offive animals; P values vs. the controls 
by Student's t-test. 
*P<0.05 

**P<O.Ol 

***P<O.OOl 
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APPENDIX G. DERMAL STUDIES 


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 a t  the site of application was 
thickened. Epidermal hyperplasia and hyperkeratosis, sebaceous gland hyperplasia, ne- 
crosis, inflammation, and ulceration were seen a t  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 (11) Final Change (c) to Controls 

(mg/kg) (percent) 

MALE 

0 515 23.6 30.0 +6.4 
5,100 515 23.0 26.2 +3.2 87.3 

FEMALE 

0 515 19.8 21.6 f 1.8 
5,100 415 19.0 23.5 +4.5 	 108.8 

( a )Number surviving/number initially in  group 
tb) Initial mean group body weight 
I C )  Mean body weight change of the group 

TABLE G6. ORGAN WEIGHT TO BODY WEIGHT R,ATIOS 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 59.4 f 1.86 **69.8 f 2.33 51.1 f 0.34 ***68.5 f 1.69 
Thymus 1.4 f 0.08 1.3 f 0.14 2.3 f 0.19 2.0 f 0.29 
Kidney 9.5 f 0.19 *10.5 & 0.36 7.9 f 0.46 *9.7 f 0.29 
Heart 5.4 f 0.09 *6.2 f 0.31 5.5 f 0.34 *7.4 k 0.55 
Brain 14.5 f 0.56 **16.7 f 0.38 20.4 f 0.71 20.0 f 0.78 
Lungs 7.0 f 0.20 **8.4 f 0.35 11.2 f 1.95 10.1 f 0.34 
Right testis 	 3.9 f 0.21 4.1 f 0.12 ._ -_ 

(a )Mean k standard error in milligrams of organ per gram ofbody weight, for groups of five animals, except for the dosed 
female group that  contained four animals; P values vs. the controls by Student’s t-test. 
*P<0.05 
**P<0.01 
***P<0.001 
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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 diinethoxane 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: 

All records concerning animal receipt, quarantine, randomization, and disposition prior to 
study start. 
All inlife records including protocol, correspondence, animal husbandry, environmental con- 
ditions, dosing, external masses, mortality, animal identification, and serology. 
Body weight and clinical observation data for a random 10% sample of animals in each study 
group. 
All chemistry records. 
All postmortem records for individual animals concerning disposition codes, condition codes, 
tissue accountability, correlation of masses or clinical signs recorded a t  the last inlife observa- 
tion with gross observations and microscopic diagnoses, and correlations between gross obser- 
vations and microscopic diagnoses. 
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. 
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. 
All red-lined diagnoses on the intermediate pathology table to verify incorporation of changes 
into the final tables. 
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 
ra.ts 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 a t  
t,he NIEHS. In conclusion, the data and results presented in the preliminary draft Technical Report 
are supported by the records a t  the NTP Archives. 
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