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FOREWORD ; This report presents the results of the bioassay of

azinphosmethyl conducted for the Carcinogenesis Testing Program,
Division of Cancer Cause and Prevention, National Cancer
Institute (NCI), National Institutes of Health, Bethesda,
Maryland, This is one of a series of experiments designed to

determine whether selected environmental chemicals have the

capacity to produce cancer in animals. Negative results, in

which the test animals do not have a greater incidence of cancer
than control animals, do not necessarily mean that the test
chemical is not a carcinogen, inasmuch as the experiments are
conducted under a limited set of circumstances. Positive results
demonstrate that the test chemical is carcinogenic for animals
under the conditions of the test and indicate that exposure to

the chemical is a potential risk to man. The actual determin-
ation of the risk to man from animal carcinogens requires a wider
analysis.

CONTRIBUTORS : This bioassay of azinphosmethyl was conducted by
Gulf South Research Institute, New Iberia, Louisiana, initially
under direct contract to the NCI and currently under a subcon-
tract to Tracor Jitco, Inc., Rockville, Maryland, prime
contractor for the NCI Carcinogenesis Testing Program.

The experimental design was determined by Drs. J. H.

Weisburger^ » ^ and R. R. Bates^’^; the doses were selected by
Drs. T. E. Shellenberger^ »

^ , J. H. Weisburger, and R. R. Bates.
Administration of the test chemical and observation of animals
were supervised by Drs. T. E. Shellenberger and H, P.

Burchfield^, with the technical assistance of Ms. D, H.

Monceaux^ and Mr. D. Broussard^.
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Histopathology of tissues from animals dosed with azinphosmethyl
and their matched controls was performed by Dr. D. A. Willigan^
at Donald A. Willigan, Inc., and the diagnoses included in this
report represent his interpretation.

Animal pathology tables and survival tables were compiled at EG&G
Mason Research Institute^. Statistical analyses were performed
by Dr. J. R. Joiner^ and Ms. P. L. Yong^

,
using methods selected

for the bioassay program by Dr. J. J. Gart^. Chemicals used in
this bioassay were analyzed under the direction of Dr. H. P.

Burchfield, and the results of the analyses were reviewed by Dr.

S. S. 01in°.

This report was prepared at Tracor Jitco^ under the direction of
NCI. Those responsible for the report at Tracor Jitco were Dr.

Marshall Steinberg, Director of the Bioassay Program; Dr. L. A.

Campbell, Deputy Director for Science; Drs. J. F. Robens and C.

H. Williams, toxicologists; Dr. R. L. Schueler, pathologist; Dr.

G. L. Miller, Ms. Y. E. Presley, and Mr. W. D. Reichardt,
bioscience writers; and Dr. E. W. Gunberg, technical editor.

The following other scientists at NCI were responsible for
evaluating the bioassay experiment, interpreting the results, and

reporting the findings: Dr. Kenneth C. Chu, Dr. Cipriano Cueto,
Jr., Dr. J. Fielding Douglas, Dr. Dawn G. Goodman^*^, Dr. Richard
A. Griesemer, Dr. Harry A. Milman, Dr. Thomas W. Orme, Dr. Robert
A. Squire^ Dr. Sherman F. Stinson, Dr. Jerrold M. Ward, and Dr.

Carrie E. Whitmire.

^Carcinogenesis Testing Program, Divison of Cancer Cause and

Prevention, National Cancer Institute, National Institutes of

Health, Bethesda, Maryland.

^Now with the Naylor Dana Institute for Disease Prevention,
American Health Foundation, Hammond House Road, Valhalla,
New York.
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^Now with the Office of the Commissioner, Food and Drug
Administration, Rockville, Maryland.

^Gulf South Research Institute, Atchafalaya Basin Laboratories,
P. 0. Box 1177, New Iberia, Louisiana.

^Now with the National Center for Toxicological Research,
Jefferson, Arkansas.

^Donald A. Willigan, Inc., 309 East Second Street, Bound Brook,
New Jersey.

^EG&G Mason Research Institute, 1530 East Jefferson Street,
Rockville, Maryland.

^Tracer Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

^Mathematical Statistics and Applied Mathematics Section,
Biometry Branch, Field Studies and Statistics, Division of

Cancer Cause and Prevention, National Cancer Institute, National
Institutes of Health, Bethesda, Maryland.

l*^Now with Clement Associates, Inc., 1010 Wisconsin Avenue, N.W.
,

Suite 660, Washington, D.C.

^^Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
Maryland.
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SUMMARY

A bioassay of technical-grade azinphosmethyl for possible carcino-
genicity was conducted by administering the test chemical in feed
to Osborne-Mendel rats and B6C3F1 mice.

Groups of 50 rats of each sex were administered azinphosmethyl at

one of two doses for 80 weeks, then observed for 34 or 35 weeks.
Time-weighted average doses of either 78 or 156 ppm were used for
the males. Initial doses of 62.5 or 125 ppm used for the females
were maintained throughout the bioassay. Matched controls
consisted of groups of 10 untreated rats of each sex; pooled
controls consisted of the matched controls combined with 95 male
and 95 female untreated rats from similar bioassays of 10 other
test chemicals. All surviving rats were killed at 114 or 115

weeks.

Groups of 50 mice of each sex were administered azinphosmethyl at

one of two doses for 80 weeks, then observed for 12 or 13 weeks.
The doses were either 31.3 or 62.5 ppm for the males and either
62.5 or 125 ppm for the females. Matched controls consisted of

groups of 10 untreated mice of each sex; pooled controls
consisted of the matched controls combined with 130 male and 120
female untreated mice from similar bioassays of 11 other test
chemicals. All surviving mice were killed at 92 or 93 weeks.

High- and low-dose male rats and mice and high-dose female rats

and mice had lower mean body weights than corresponding matched
controls throughout the bioassay. Typical signs of organo-
phosphate intoxication were observed in a few animals of both
species, and included hyperactivity, tremors, and dyspnea.
Sufficient numbers of animals were at risk in each species for
development of late-appearing tumors.

A great many tumors of the endocrine organs were observed in both
dosed male and dosed female rats. Those of the adrenal in dosed
males and females, the follicular cells of the thyroid in dosed
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females, the anterior pituitary in dosed males, and the
parathyroid in dosed males occurred at statistically significant
incidences when compared with pooled controls, but not with
matched controls, and they were not considered to be related to

administration of the test compound. The incidences of tumors of

the pancreatic islets and of the follicular cells of the thyroid
in the male rats suggest, but do not clearly implicate,
azinphosmethyl as a carcinogen in these animals.

In mice of each sex there were no increased incidences of tumors
that could be related to administration of the test chemical.

It is concluded that under the conditions of this bioassay,
neoplasms of the thyroid and pancreatic islets suggest but do not
provide sufficient evidence for the carcinogenicity of

azinphosmethyl in male Osborne-Mendel rats. Azinphosmethyl was
not shown to be carcinogenic in female Osborne-Mendel rats or in

B6C3F1 mice of either sex.
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I. INTRODUCTION

Azinphosmethyl

Azlnphosmethyl (CAS 86-50-0; NCI C00066) is a broad-spectrum,

organophosphorus insecticide that was first produced in 1953 by

Farbenfabriken Bayer AG and is used solely for agricultural

purposes. In 1974, 3.1 million pounds were estimated to have

been used in the United States on the following crops; alfalfa,

cotton, deciduous fruits and nuts, tobacco, vegetables and some

miscellaneous items (Ayers and Johnson, 1976). Azinphosmethyl is

toxic both on contact and by ingestion (Cremlyn, 1974) and it has

prolonged residual activity (Metcalf, 1965). The LD5 q’s for

azinphosmethyl have been reported to be 16.4 mg/kg in adult

female Sprague-Dawley rats (Dubois et al. , 1957), 4.0 mg/kg in

adult male CFj^ mice and 8.7 mg/kg in adult female Holtzman rats
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(Dubois and Kinoshita, 1968) by the oral route, and 24 mg/kg

orally and 90 mg/kg percutaneously in adult female Charles River

CD rats (Pasquet et al. , 1976).

Azinphosmethyl is one of a series of pesticides selected for

study in the Carcinogenesis Testing Program because it was

produced in large quantities and the potential existed for

long-term human exposure to the chemical during agricultural

application or to residues of the chemical in food products.
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II. MATERIALS AND METHODS

A. Chemical

Azinphosmethyl is the generic name for 0,0-dimethyl-S-[ (4-oxo-

1, 2,3-benzotriazin-3-(4H)-yl)methyl]phosphorodithioate. It was

obtained in a single batch for the chronic studies from Mobay

Chemical Corp. , Chemagro Agricultural Division, Kansas City,

Missouri. The manufacturer's specification for this technical

product (Guthion*^) was 90% azinphosmethyl. Throughout the report

the term azinphosmethyl is used to refer to the technical-grade

material. Analyses at Gulf South Research Institute confirmed

the identity of the chemical and were consistent with the manufac-

turer's specification (elemental analyses of C, H, N, P, S for

C 10H 12N 3O 3PS 2 ; infrared, ultraviolet, and nuclear magnetic

resonance spectra; thin-layer and gas-liquid chromatography). No

attempt was made to identify or quantitate impurities.

The chemical was stored at 4°C in the original container.

B. Dietary Preparation

All test diets were formulated once per week using Wayne® Lab

Blox animal meal (Allied Mills, Inc., Chicago, 111.) to which was

added the required amount of azinphosmethyl for each dietary

concentration. The test chemical was first dissolved in a small

3



amount of acetone (Mallinckrodt Inc., St. Louis, Mo.), which was

then added to the feed. Corn oil (Louana®, Opelousas Refinery

Co., Opelousas, La.) was also added to the feed, primarily as a

dust suppressant, and the diets were mixed mechanically to assure

homogeneity of the mixtures and evaporation of the acetone.

Final diets, including those for the control groups of animals,

contained corn oil equal to 2% of the final weight of feed. The

diets were stored at approximately 17°C until used, but no longer

than 1 week.

As a quality control test on the accuracy of preparation of the

diets, the concentration of azinphosmethyl was determined in

different batches of formulated diets during the chronic study.

The results are summarized in Appendix G. At each dietary concen-

tration, the mean of the analytical concentrations for the

checked samples was within 2% of the theoretical concentration,

and the coefficient of variation was never more than 6.4%. Thus,

the evidence indicates that the formulated diets were prepared

accurately.

C . Animals

Rats and mice of each sex, obtained through contracts of the

Division of Cancer Treatment, National Cancer Institute, were

used in these bioassays. The rats were of the Osborne-Mendel

4



strain obtained from Battelle Memorial Institute, Columbus, Ohio,

and the mice were B6C3F1 hybrids obtained from Charles River

Breeding Laboratories, Inc., Wilmington, Massachusetts. On

arrival at the laboratory, all animals were quarantined (rats for

8 days, mice for 14 days) and were then assigned to control or

dosed groups.

D . Animal Maintenance

All animals were housed in temperature- and humidity-controlled

rooms. The temperature range was 20-24°C and the relative

humidity was maintained at 40-70%. The air in each room was

changed 10-12 times per hour. Fluorescent lighting provided

illumination 10 hours per day. Food and water were available ad

libitum .

The rats were housed individually in hanging galvanized steel

mesh cages, and the mice were housed in plastic cages with filter

bonnets, five per cage for females, and two or three per cage for

males. Initially, rats were transferred every week to clean

cages; later in the study, cages were changed every 2 weeks.

Absorbent sheets under the rat cages were changed three times per

week. Mouse cages were provided with Absorb-Dri (Lab Products,

Inc., Garfield, N. J.), and the mice were transferred to clean

5



cages every week. Feeder jars and water bottles were changed and

sterilized three times per week.

Cages for control and dosed mice were placed on separate racks in

the same room. Animal racks for both species were rotated

laterally every week; at the same time, each cage was changed to

a different position within the same column. Rats receiving

azinphosmethyl, along with their matched controls, were housed in

a room by themselves. Mice fed azinphosmethyl were maintained in

the same room as mice fed the following chemicals:

(CAS 61-82-5) amitrole
(CAS 76-44-8) heptachlor

Dosed mice were housed with their respective matched controls.

E. Subchronic Studies

Subchronic feeding studies were conducted with rats and mice to

estimate maximum tolerated doses of azinphosmethyl, on the basis

of which two concentrations (hereinafter referred to as "low

doses" and "high doses") were determined for administration in

the chronic studies. In these subchronic studies, azinphosmethyl

was added to the animal feed in twofold increasing concen-

trations, ranging from 7.8 to 62.5 ppm for rats and from 7.8 to

125 for mice. Dosed and control groups each consisted of five

males and of five females. The chemical was provided in feed to

6



dosed groups for 6 weeks, followed by 2 weeks of observation.

Because there were no deaths and no effects on mean body weights

in rats at 7.8 to 62.5 ppm or in female mice at 7.8 to 125 ppm, a

second study was performed on rats and female mice using doses

ranging from 62.5 to 1,000 ppm.

During the first weeks of the second study, depression of mean

body weight was evident in the male rats administered 125 or 250

ppm and in the female rats administered 62.5 or 125 ppm. Later,

these animals appeared to adapt, and mean body weight gains of

dosed groups approached those of the controls; in the females,

the mean body weight gains of dosed groups often surpassed those

of the controls. There were no deaths at these concentrations;

however, at concentrations of 500 ppm for males and 250 ppm for

females, all animals were dead by week 2. The low and high doses

for the chronic studies were set at 125 and 250 ppm for male rats

and at 62.5 and 125 ppm for female rats.

In mice, males receiving 62.5 ppm initially lost weight, while

males receiving 31.3 ppm gained weight. Female mice receiving

62.5 ppm or 125 ppm initially lost weight, but in later weeks the

gain in mean body weight approached that of the controls. No

deaths occurred in males at 31.3 or 62.5 ppm or in females at

62.5 or 125 ppm, but deaths occurred in males receiving 125 ppm

and in females receiving 250 ppm. The low and high doses for the

7



chronic studies were set at 31.3 and 62.5 for male mice and at

62.5 and 125 ppm for female mice.

F. Designs of Chronic Studies

The designs of the chronic studies are shown in tables 1 and 2.

Since the numbers of animals in the matched-control groups were

small, other control groups subject to study in this laboratory

were used for additional statistical comparisons. For rats,

matched controls from the current bioassay of azinphosmethyl were

combined with matched controls from the bioassays of toxaphene

(CAS 8001-35-2), lindane (CAS 58-89-9), captan (CAS 133-06-2),

chloramben (CAS 133-90-4), picloram (CAS 1918-02-1), heptachlor

(CAS 76-44-8), chlordane (CAS 57-74-9), dimethoate (CAS 60-51-5),

parathion (CAS 56-38-2), and malathion (CAS 121-75-5). The

pooled controls for statistical tests using rats consisted of 105

males and 105 females.

The pooled controls of mice were similarly combined. The

controls from the bioassay of azinphosmethyl were combined with

those from the bioassays of phosphamidon (CAS 13171-21-6),

parathion, heptachlor, lindane, chlordane, dimethoate, tetra-

chlorvinphos (CAS 961-11-5), malathion, dieldrin (CAS 60-57-1),

photodieldrin (CAS 13366-73-9), and captan, constituting a total

of 140 males and 130 females.
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Table 1. Design of Azinphosmethyl Chronic Feeding Studies in Rats

Sex and Initial Azinphosmethyl Time on Study Time-Weighted
Test No . of in Diet^ Dosed ^ Observed‘S Average Dose^
Group Animals^ (ppm) (weeks) (weeks

)

(ppm)

Male

Matched-Control iO 0 115

Low-Dose 50 125 20

62.5 60 78

0 34-35

High-Dose 50 250 20

125 60 156

0 34-35

Female

Matched-Control 10 0 115

Low-Dose 50 62.5 80

0 34-35

High-Dose 50 125 80

0 35

^All animals were 35 days of age when placed on study.

^Doses of male rats were lowered at 20 weeks on study since, based
on the pattern of mortality, changes in body weight, and the
general condition of the animals used in similar studies of other
chemicals at Gulf South Research Institute, it was believed that
excessive mortality would occur before termination of the study.

^All animals were started on study on the same day.

^When diets containing azinphosmethyl were discontinued, dosed rats and
their matched controls were fed control diets without corn oil for 7.5

weeks, then control diets (2% corn oil added) for an additional 27.5 weeks.

^Time-weighted average dose = Z(dose in ppm x no. of weeks at that dose)

E(no. of weeks receiving each dose)

9



Table 2. Design of Azinphosraethyl Chronic Feeding Studies in Mice

Sex and Initial Azinphosraethyl Time on Study
Test No . of in Diet Dosed ^ Observed^
Group Animals^ (ppm) (weeks) (weeks)

Male

Matched-Control 10 0 92

Low-Dose 50 31.3 80

0 12

High-Dose 50 62.5 80

0 13

Female

Matched-Control 10 0 92

Low-Dose 50 62.5 80

0 12

High-Dose 50 125 80

0 12

^All animals were 35 days of age when placed on1 study.

^All animals were started on study on the same day.

^When diets containing azinphosraethyl were discontinued, mice received the

control diet until termination of the study.
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The studies on the chemicals indicated above other than

azinphosmethyl were also conducted at Gulf South Research

Institute and were started no more that 3 months earlier or later

than the controls of azinphosmethyl. The control animals that

were used in the pooled-control groups were of the same strains

(Osborne-Mendel rats and B6C3F1 mice) and from the same supplier;

tissues from the pooled-control animals were diagnosed by several

different pathologists.

G. Clinical and Pathologic Examinations

All animals were observed twice daily for signs of toxicity,

weighed at regular Intervals, and palpated for masses at each

weighing. Animals that were moribund at the time of clinical

examination were killed and necropsled.

The pathologic evaluation consisted of gross and microscopic

examination of major tissues, major organs, and all gross lesions

from killed animals and from animals found dead. The following

tissues were examined microscopically: skin, lungs and bronchi,

trachea, bone and bone marrow, spleen, lymph nodes, heart,

salivary gland, liver, gallbladder (mice), pancreas, stomach,

small intestine, large intestine, kidney, urinary bladder,

pituitary, adrenal, thyroid, parathyroid, mammary gland, prostate

or uterus, testis or ovary, and brain. Occasionally, additional
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tissues were also examined microscopically. The different

tissues were preserved in 10% buffered formalin, embedded in

paraffin, sectioned, and stained with hematoxylin and eosin.

Special staining techniques were utilized when indicated for more

definitive diagnosis.

A few tissues from some animals were not examined, particularly

from those animals that died early. Also, some animals may have

been missing, cannibalized, or judged to be in such an advanced

state of autolysis as to preclude histopathologic evaluation.

Thus, the number of animals from which particular organs or

tissues were examined microscopically varies, and does not

necessarily represent the number of animals that were placed on

study in each group.

H. Data Recording and Statistical Analyses

Pertinent data on this experiment have been recorded in an auto-

matic data processing system, the Carcinogenesis Bioassay Data

System (Linhart et al. , 1974). The data elements include descrip-

tive information on the chemicals, animals, experimental design,

clinical observations, survival, body weight, and individual

pathologic results, as recommended by the International Union

Against Cancer (Berenblum, 1969). Data tables were generated for

verification of data transcription and for statistical review.

12



These data were analyzed using the statistical techniques

described in this section. Those analyses of the experimental

results that bear on the possibility of carcinogenicity are

discussed in the statistical narrative sections.

Probabilities of survival were estimated by the product-limit

procedure of Kaplan and Meier (1958) and are presented in this

report in the form of graphs. Animals were statistically

censored as of the time that they died of other than natural

causes or were found to be missing; animals dying from natural

causes were not statistically 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)

extensions of Cox’s methods for testing for a dose-related trend.

One-tailed P values have been reported for all tests except the

departure from linearity test, which is only reported when its

two-tailed P value is less than 0.05.

The Incidence of neoplastic or nonneoplastic lesions has been

given as the ratio of the number of animals bearing such lesions

at a specific anatomic site (numerator) to the number of animals

in which that site is examined (denominator). In most instances,

the denominators Included only those animals for which that site

was examined histologically. However, when macroscopic examin-

ation was required to detect lesions prior to histologic sampling

13



(e.g., skin or mammary tumors), or when lesions could have

appeared at multiple sites (e.g., lymphomas), the denominators

consist of the numbers of animals necropsied.

The purpose of the statistical analyses of tumor incidence is to

determine whether animals receiving the test chemical developed a

significantly higher proportion of tumors than did the control

animals. As a part of these analyses, the one-tailed Fisher

exact test (Cox, 1970) was used to compare the tumor incidence of

a control group with that of a group of dosed animals at each

dose level. When results for a number of dosed groups (k) are

compared simultaneously with those for a control group, a

correction to ensure an overall significance level of 0.05 may be

made. The Bonferroni inequality (Miller, 1966) requires that the

P value for any comparison be less than or equal to 0.05/k. In

cases where this correction was used, it is discussed in the

narrative section. It is not, however, presented in the tables,

where the Fisher exact P values are shown.

The Cochran-Armitage test for linear trend in proportions, with

continuity correction (Armitage, 1971), was also used. Under the

assumption of a linear trend, this test determines if the slope

of the dose-response curve is different from zero at the one-

tailed 0.05 level of significance. Unless otherwise noted, the

direction of the significant trend is a positive dose relation-
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ship. This method also provides a two-tailed test of departure

from linear trend,

A time-adjusted analysis was applied when numerous early deaths

resulted from causes that were not associated with the formation

of tumors. In this analysis, deaths that occurred before the

first tumor was observed were excluded by basing the statistical

tests on animals that survived at least 52 weeks, unless a tumor

was found at the anatomic site of interest before week 52. When

such an early tumor was found, comparisons were based exclusively

on animals that survived at least as long as the animal in which

the first tumor was found. Once this reduced set of data was

obtained, the standard procedures for analyses of the incidence

of tumors (Fisher exact tests, Cochran-Armltage tests, etc.) were

followed.

When appropriate, life-table methods were used to analyze the

incidence of tumors. Curves of the proportions surviving without

an observed tumor were computed as in Saffiotti et al. (1972),

The week during which an animal died naturally or was sacrificed

was entered as the time point of tumor observation, Cox's

methods of comparing these curves were used for two groups;

Tarone's extension to testing for linear trend was used for three

groups. The statistical tests for the incidence of tumors which

15



used life-table methods were one-tailed and, unless otherwise

noted, in the direction of a positive dose relationship.

Significant departures from linearity (P < 0.05, two-tailed test)

were also noted.

The approximate 95 percent confidence interval for the relative

risk of each dosed group compared with its control was calculated

from the exact interval on the odds ratio (Gart, 1971). The

relative risk is defined as P^/Pq where p^. is the true binomial

probability of the incidence of a specific type of tumor in a

dosed group of animals and p^ is the true probability of the

spontaneous incidence of the same type of tumor in a control

group. The hypothesis of equality between the true proportion of

a specific tumor in a dosed group and the proportion in a control

group corresponds to a relative risk of unity. Values in excess

of unity represent the condition of a larger proportion in the

dosed group than in the control.

The lower and upper limits of the confidence interval of the

relative risk have been included in the tables of statistical

analyses. The interpretation of the limits is that in approxi-

mately 95% of a large number of identical experiments, the true

ratio of the risk in a dosed group of animals to that in a

control group would be within the interval calculated from the

experiment. When the lower limit of the confidence interval is

16



greater than one, it can be inferred that a statistically

significant result (P < 0.025 one-tailed test when the control

incidence is not zero, P < 0,050 when the control incidence is

zero) has occurred. When the lower limit is less than unity, but

the upper limit is greater than unity, the lower limit indicates

the absence of a significant result while the upper limit

indicates that there is a theoretical possibility of the

induction of tumors by the test chemical. which could not be

detected under the conditions of this test.
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III. RESULTS - RATS

A. Body Weights and Clinical Signs (Rats)

Mean body weights of low- and high-dose male and high-dose female

rats were lower than those of matched controls throughout the

study, while mean body weights of low-dose females were essential-

ly the same as those of the controls (figure 1). Fluctuation in

the growth curve may be due to mortality; as the size of a group

diminishes, the mean body weight may be subject to wide

variation.

After 1 week on study, two high-dose males and two high-dose

females had generalized body tremors. At week 34, exophthalmos

was observed in dosed animals, leading to unilateral blindness in

10 high-dose females and bilateral blindness in 5 high-dose

females. This was diagnosed by the pathologist at the laboratory

as viral conjunctivitis.

During the second year of the study, clinical signs including

alopecia, rough and discolored hair coats, dyspnea, tachypnea,

pale mucous membranes, hematuria, epistaxis, vaginal bleeding,

and diarrhea were observed in both dosed and control rats.

B. Survival (Rats)

The Kaplan and Meier curves estimating the probabilities of
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survival for male and female rats fed azinphosmethyl in the diet

at the doses of this bioassay, together with those of the matched

controls, are shown in figure 2.

In male rats, the result of the Tarone test for positive dose-

related trend in mortality over the bioassay is not significant

at the 0.05 level, with 6/10 (60%) of the control, 35/50 (70%) of

the low-dose, and 27/50 (54%) of the high-dose rats living to the

end of the bioassay. In females, the result of the Tarone test

has a probability level of 0.041, with 7/10 (70%) of the control,

34/50 (68%) of the low-dose, and 25/50 (50%) of the high-dose

rats surviving to termination of the study. Sufficient numbers

of rats of each sex were at risk for the development of tumors.

C. Pathology (Rats)

Histopathologic findings on neoplasms in rats are summarized in

Appendix A, tables A1 and A2 ; findings on nonneoplastic lesions

are summarized in Appendix C, tables Cl and C2.

A variety of neoplasms are represented among the dosed and

matched-control groups of animals. Neoplasms occurred in a

variety of tissues, and each type has been encountered previously

as a spontaneous lesion in the Osborne-Mendel rat. The incidence

of neoplasms by type and site, and by group and sex of animal.
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does not appear to be related to the administration of

azinphosmethyl,

A variety of nonneoplastic responses were represented among both

matched-control and dosed animals. Such lesions have been

encountered previously and are considered to be spontaneous

events, not unlike those commonly observed in aging Osborne-

Mendel rats.

Based on the histologic examination, there was no evidence for

the carcinogenicity of azinphosmethyl in Osborne-Mendel rats

under the conditions of this bioassay.

D. Statistical Analyses of Results (Rats)

Tables El and E2 in Appendix E contain the statistical analyses

of the Incidences of those primary tumors that occurred in at

least two animals in one group and with an incidence of at least

5% in one or more than one group.

In some instances , the matched-control group had incidences of

tumors significantly higher (P < 0.05) than those in the pooled-

control group, exclusive of the matched controls. These

Instances are indicated in tables El and E2 by the symbol ”g"

placed beside the incidence shown for the matched controls. This

test was conducted assuming a binomial distribution of spontan-
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ecus tumors with the parameter given by the pooled controls

excluding the matched controls of the subject chemical (Fears et

al. , 1977). In other instances, the matched controls were not

statistically different from the pooled controls, but had a

higher incidence or an incidence comparable to one or more of the

dosed groups. When the incidence in the matched controls either

is significantly higher than that in the pooled controls or is

comparable to that in the dosed groups, the significance gener-

ated by the use of the pooled controls has been discounted in the

analysis.

In male rats, the result of the Cochran-Armi tage test for

positive dose-related trend on the combined incidence of islet-

cell adenomas or carcinomas of the pancreas is significant, using

either the pooled (P = 0.008) or matched (P = 0.033) controls.

The result of the Fisher exact test comparing the incidence in

the high-dose group with that in the pooled controls was also

significant (P = 0.015). Time-adjusted tests, eliminating

animals that died before week 52 on study, were performed on the

incidences of tumors of the pancreatic islet. The time-adjusted

incidences (pooled controls 2/88 [2%], matched controls 0/9,

low-dose 1/47 [2%], high-dose 6/44 [14%]) resulted in essentially

the same statistics as described for the non-ad justed tests.
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Since, however, the spontaneous incidence of this lesion varies

in male Osborne-Mendel rats at this laboratory from 0% to 22%,

with a mean of 2%, the incidence found in the high-dose male rats

in this study can not be clearly implicated as a chemically

induced effect.

The Cochran-Armitage analyses of the combined incidence of

adenocarcinomas or cortical adenomas of the adrenal in male rats

show significant results (P < 0.001) when the pooled-control

group is used. The result is not significant using the matched-

control group. The result of the Fisher exact comparison of the

incidence in the high-dose group with that in the pooled controls

indicates a probability level of 0.001; however, the results of

the Fisher exact test are not significant when the incidence in

the matched-control group is compared with that in each dosed

group. In the incidence of adenocarcinoma of the adrenal alone,

the result of the Cochran-Armitage test is significant (P =

0.015) using the pooled-control group, but not so when the

matched-control group is used. The Fisher exact test comparing

the incidence in the high-dose group with that in the pooled-

control group indicates a P value of 0.033, which is above the

0.25 level required for significance when the Bonferroni

inequality criterion is used for multiple comparison. Therefore,
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statistically, the association of the tumors in the adrenal is

not well established. No such tumor is observed in female rats.

In male rats, the results of statistical tests using the

pooled-control animals on the incidences of benign thyroid tumors

(follicular-cell adenomas, adenomas, or cystadenomas) , malignant

thyroid tumors (adenocarcinomas, cystadenocarcinomas
, or

papillary cystadenocarcinomas), or the combined follicular-cell

tumors are all significant. In each analysis, the result of the

Cochran-Armitage test is significant (P < 0.008) using the pooled

controls, and the results of the Fisher exact comparisons of the

incidences in any of the dosed groups with the pooled-control

group show probability levels less than 0.025. The results of

the Fisher exact test comparing the incidence in the

matched-control group with that in each dosed group are not

significant. Time-adjusted analyses, eliminating animals that

died before week 52 on study, were performed on the incidences of

thyroid tumors. The analysis of time-adjusted data of 7/82 (9%)

in the pooled-control group, 1/9 (11%) in the matched-control

group, 14/44 (32%) in the low-dose group, and 14/43 (33%) in the

high-dose group resulted in essentially the same statistics as

those of the non-ad justed analysis. Since, however, the

spontaneous incidence of these neoplasms varies in male

Osborne-Mendel rats at this laboratory from 0% to 43%, with a
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mean of 7%, the incidences found in low-dose or high-dose male

rats in this study can not be clearly implicated as a chemically

Induced effect.

In females, the results of the statistical tests on the combined

incidence of the malignant thyroid tumors (adenocarcinomas, cyst-

adenocarcinomas, or papillary cystadenocarcinomas) are not

significant. The incidence in the matched controls does not

differ statistically from that in the pooled controls. When the

benign thyroid tumors are combined with the malignant tumors, the

result of the Cochran-Armitage test on the combined incidence in

female rats, using the pooled controls, is significant (P =

0.008), and the results of the Fisher exact test show that the

incidences in the dosed groups are significantly higher (low-dose

P = 0.002; high-dose P = 0.021) than that in the pooled controls.

However, the incidence of 2/9 (22%) in the matched controls,

higher than that of either dosed group, makes the significance

seen in the use of the pooled controls questionable. Although

the results of the statistical tests of the combined incidence of

cystadenomas and adenomas in the thyroid are significant, the

Incidence seen in the matched controls is comparable to those in

the dosed groups.

When the the number of female rats with some type of pituitary

tumor (chromophobe adenomas, adenocarcinomas, adenomas, or
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cystadenomas) are analyzed, the results of the Cochran-Armitage

test are not significant, and the Fisher exact comparison of

incidences in the low-dose and pooled-control groups indicates a

probability level of 0.040, which is above the 0.025 level

required by the Bonferroni inequality criterion when multiple

comparison is considered. The incidence in the high-dose group

is not significant.

In female rats, when hemangiomas and hemangiosarcomas are grouped

for analysis, the results of the Cochran-Armitage test are not

significant, but an indicated departure from linear trend is

observed (P = 0.018), using the pooled controls, since the inci-

dence in the low-dose group is greater than that in the high-dose

group. The Fisher exact comparison of the incidences in the

low-dose and pooled-control groups indicates a probability level

of 0.036, which is above the 0.025 level required by the

Bonferroni inequality criterion when multiple comparison is

considered. The incidence in the high-dose group is not

significant. The incidence of these tumors in the male rats is

not significant.

Some incidences at specific tumor sites indicate a higher

incidence in the matched controls than in the pooled controls

(marked "g" in the tables) or a comparable or higher incidence in

the matched controls than in the dosed groups. Under these
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circumstances, the significance generated by the use of the

pooled controls is questionable. The tumors which are not said

to be dose associated, because of these reasons, are the

pituitary tumors. the parathyroid tumors. and hemangiomas or

hemangiosarcomas in male rats; along with the liver tumors,

cortical adenomas in the adrenal, fibroadenomas of the mammary

gland, tumors of the uterus, and tumors of the pancreatic islet

in female rats.

In summary, the statistical tests suggest that the incidences of

thyroid and pancreatic islet-cell tumors in male rats are

associated with administration of azinphosraethyl , None of the

tumors in females could be associated with the test chemical.
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IV. RESULTS - MICE

A. Body Weights and Clinical Signs (Mice)

Mean body weights of the high-dose female mice were lower than

those of the matched controls throughout most of the study, while

mean body weights of the low-dose females and both the high- and

low-dose males were essentially the same as those of the controls

(figure 3). Fluctuation in the growth curve may be due to mortal-

ity; as the size of a group diminishes, the mean body weight may

be subject to wide variation.

During the first year on study, the dosed animals were generally

comparable to the controls in appearance and behavior. At week

49, all dosed females appeared to be hyperactive.

During the second year of the study, clinical signs, including

rough hair coats, alopecia, abdominal distention, and hyper-

activity (in a few incidences hyperactivity alternated with

hypoactivity) , were noted in both dosed and control animals.

Rough hair coats were observed in high-dose males beginning at

week 60 and in low-dose males beginning at week 74. Convulsions

in one high-dose female, in one high-dose male, and in one

control male were periodically observed during the second year of

the study.
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B. Survival (Mice)

The Kaplan and Meier curves estimating the probabilities of

survival for male and female mice fed azinphosmethyl in the diet

at the doses of this bioassay, together with those of the matched

controls, are shown in figure 4.

The results of the Tarone test for positive dose-related trend in

mortality over the bioassay are not significant at the 0.05 level

in either sex. At least 74% of the male mice (controls 8/10

[80%] , low-dose 45/50 [90%] , high-dose 42/50 [84%]) and at least

70% of the female mice (controls 7/10 [70%] , low-dose 44/50

[88%] , high-dose 42/50 [84%]) lived to the end of the study.

Sufficient numbers of dosed mice of each sex were at risk for the

development of tumors.

C. Pathology (Mice)

Histopathologic findings on neoplasms in mice are summarized in

Appendix B, tables B1 and B2; findings on nonneoplastic lesions

are summarized in Appendix D, tables Dl and D2.

A variety of neoplasms are represented among the dosed and

matched-control animals. Benign and malignant neoplasms occurred

in a variety of tissues, and each type has been encountered

previously as a spontaneous lesion in the B6C3F1 mouse. It is
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apparent that the incidence of neoplasms by type and site, and

also by group and sex of animals, is without relationship; hence,

it is unattributable to chemical exposure. The significance of

hepatocellular carcinomas or adenomas in male mice is equivocal

(controls 2/8 [25%] , low-dose 11/49 [22%] , high-dose 19/50

[38%]).

A variety of nonneoplastic responses are represented among both

control and dosed animals. Such lesions have been encountered

previously and are considered spontaneous events, not unlike

those commonly observed in aging B6C3F1 mice. There was an

apparent increase in the incidence of cystic endometrial hyper-

plasia in females (controls 2/7 [29%] , low-dose 32/48 [67%] ,

high-dose 32/48 [67%]). Endometrial stromal polyps occurred only

in dosed females of the low-dose group (4%).

Based on the histologic examination, there was no evidence for

the carcinogenicity of azinphosmethyl in B6C3F1 mice under the

conditions of this bioassay.

D. Statistical Analyses of Results (Mice)

Tables FI and F2 in Appendix F contain the statistical analyses

of the incidences of those primary tumors that occurred in at

least two animals in one group and with an incidence of at least

5% in one or more than one group.
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In male mice, the incidence of hepatocellular carcinomas

indicates a significant linear trend (P = 0.006) when the

matched-control group is used in the Cochran-Armitage test, but

none of the results of the Fisher exact test using either matched

or pooled control groups have significance in the positive

direction. When the numbers of male mice with hepatocellular

adenomas or carcinomas or neoplastic nodules are tested, the

results of the Cochran-Armitage test using the pooled-control

group are significant (P = 0.048), but the Fisher exact

comparison of incidences of the high-dose and pooled-control

groups indicates a probability level of 0.040, which is above the

0.025 level required by the Bonferroni inequality criterion when

multiple comparison is considered. The overall analysis is that

the association of these tumors with the administration of the

chemical is not established.

The incidence of hemangiosarcomas of all sites in male mice is

significant when the incidence in the low-dose group (P = 0.020)

is compared with that in the pooled controls; however, dose

association is not apparent, because the results of the Cochran-

Armitage test and the incidence in the high-dose group are not

significant. The incidence of hemangiomas in the matched

controls (1/10 [10%]) exceeds the incidence of hemangiomas or
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hemangiosarcomas in either dosed group. Thus, the dose

association of these tumors is questionable.

In female mice, there is no incidence of tumors with significant

statistical results.

In summary, there is no conclusive statistical evidence of the

association of tumors with the administration of azinphosmethyl

in B6C3F1 mice of either sex.
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V. DISCUSSION

In this bioassay, azinphosiiiethyl had a toxic effect on both rats

and mice, as demonstrated by depressed mean body weights, clini-

cal signs, and/or lower survival. High- and low-dose male rats,

high-dose female rats, and high-dose female mice had lower mean

body weights than their corresponding controls throughout the

study. Typical signs of organophosphorus intoxication were

present in a few animals of both species and included hyper-

activity, tremors, and dyspnea. Convulsions in the mice may have

been related to organophosphorus intoxication, although they were

also seen in one control male mouse. In male rats and in both

male and female mice, tests for dose-related trends in mortality

over the bioassay were not significant at the 0.05 level. In

female rats, 50% of the high-dose animals survived until the end

of the bioassay, compared with 68% of the low-dose animals and

70% of the controls. Sufficient numbers of animals were at risk

in each species for development of late-appearing tumors.

A great many tumors of the endocrine organs were observed in both

dosed male and female rats but the small size of the matched

control groups made interpretation difficult. Those of the

adrenal in dosed males and females, the follicular cells of the

thyroid in dosed males and females, the anterior pituitary in

dosed males, and the parathyroid in dosed males occurred at
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statistically significant incidences when compared with pooled

controls, but not with matched controls. Since the pathologist

examining the dosed and matched-control animals did not examine

the pooled controls, and since the incidences of the pituitary

and parathyroid in males, and of the thyroid in females were

significantly higher in the matched controls than in the pooled

controls, these neoplasms cannot be clearly related to

administration of azinphosmethyl. The incidence of

adenocarcinoma of the pituitary in female rats cannot be clearly

associated with administration of the test chemical, since the

dose-related trend and the incidence of tumors in the high-dose

group were not significant; also, the combined benign and

malignant tumors of the pituitary occurred at a lower level of

significance than the adenocarcinoma alone. Although the

incidence of tumors of the liver showed a dose-related trend in

the male rats, the Incidences in the dosed groups were not

significantly higher than those in the controls, and these tumors

cannot, therefore, be clearly related to administration of the

test chemical.

In male rats, islet-cell adenomas or carcinomas of the pancreas

occurred at a significant incidence (P = 0.015) in the high-dose

male rats when compared with pooled controls (pooled controls

2/92, matched controls 0/9, low-dose 1/47, high-dose 6/45), and
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the incidences showed a dose-related trend (P = 0.008), using the

pooled controls. Two of the high-dose males had carcinomas,

while the remaining four had adenomas. Since, however, the

spontaneous incidence of this lesion varies in male

Osborne-Mendel rats at this laboratory from 0% to 22%, with a

mean of 2%, the incidence found in the high-dose male rats in

this study can not be clearly implicated as a chemically induced

effect.

Follicular-cell tumors of the thyroid, either benign (adenomas,

follicular-cell adenomas, or cystadenomas)
,

malignant (adenocar-

cinomas, cystadenocarcinomas
,

or papillary cystadenocarcinomas)

,

or combined benign and malignant occurred at significant inci-

dences in dosed male rats when compared with pooled controls; the

combined tumors occurred at significant incidences (P = 0.001) in

both low- and high-dose groups when compared with pooled controls

(pooled controls 7/86, matched controls 1/9, low-dose 14/44,

high-dose 14/43), and the incidences showed a dose-related trend

(P < 0.001), using the pooled controls. Since, however, the

spontaneous incidence of these neoplasms varies in male

Osborne-Mendel rats at this laboratory from 0% to 43%, with a

mean of 7%, the incidences found in low-dose or high-dose male

rats in this study can not be clearly implicated as a chemically

induced effect.
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In mice, hepatocellular adenomas or carcinomas occurred at a

significant incidence (P = O.OAO) in the high-dose male mice when

compared with pooled controls (pooled controls 30/128, matched

controls 2/8, low-dose 11/49, high-dose 19/50), and the

incidences showed a dose-related trend (P = 0.048).

Hepatocellular adenomas and carcinomas were diagnosed among the

dosed and matched-control groups, and neoplastic nodules of the

liver were diagnosed in addition in animals of the pooled-control

group. The probability level of the liver tumors in the

high-dose group is above that required for significance using the

Bonferroni inequality criterion for multiple comparisons, and

similar high incidences have been noted in other groups of

controls at the same laboratory; thus, these liver tumors in male

mice are not considered to be related to administration of the

test chemical.

Azinphosmethyl is an organophosphorus chemical with a primary

biological action of inhibiting acetylcholinesterase. This

activity was very low when serum, homogenized brain, or submaxil-

lary gland were tested in vitro; however, the chemical is rapidly

oxidized in vivo to the active chemical (DuBois et al.
, 1957).

In a 2-year feeding study using Wistar rats, there was no

indication that administration of the chemical at concentrations

up to 50-100 ppm induced tumors (Worden et al. , 1973). This
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concentration was comparable to that fed to the low-dose rats in

the present study.

It is concluded that under the conditions of this bioassay,

neoplasms of the thyroid and pancreatic islets suggest but do not

provide sufficient evidence for carcinogenicity of azinphosmethyl

in male Osborne-Mendel rats, Azinphosmethyl was not shown to be

carcinogenic in female Osborne-Mendel rats or in B6C3F1 mice of

either sex.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

RATS FED AZINPHOSMETHYL IN THE DIET
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TABLE A1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS
FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 10 50 50
ANIMALS NECBOPSIED 10 50 49
ANIMALS EXAMINED HISTOP AT HO LOGICA LL

Y

1 0 49 49

INTEGUMENTARY SYSTEM

*SKI N (10) (50) (49)
SgUAMOUS CELL CARCINOMA 1 (2%)
FIBRCMA 1 (2%)
FIB FCSARCCMA 1 (2%) 1 (2%)

SUBCUT TISSUE (10) (50) (49)
LIPCSARCOMA 1 (10%)

RESPIRATORY SYSTEM

#LUNG (10) (49) (48)
ALVEGLAR/BRONCHIOLAB ADENOMA 1 (2%)

HEMATOPOIETIC SYSTEM

SKIN (10) (50) (49)
MAST-CELL SARCOMA 1 (2%)

#BONE MARROW (10) (49) (46)
LYMPHOMA METASTATIC 1 (2%)

#SPLEEN (9) (49) (47)
LEIOMYOMA 1 (2%)
HEMANGIOMA 1 (2%)
HEMANGIOSAPCOMA 2 (22%) 4 (9%)
MALIGNANT LYMPHOMA, NOS 2 (4 %) 1 (2%)

#LYMPH NODE (8) (49) (44)
LEIOMYOSARCOMA, METASTATIC 1 (2%)
MALIGNANT LYMPHOMA, NOS 1 (2%)

SKELETAL MUSCLE (10) (50) (49)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (10%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECHOPSIED

I
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

#LUNG
LYMPHOMA METASTATIC

(10) (49) (48)
1 (2%)

#HEART
LYMPHOMA METASTATIC

(10) (48) (47)

1 (2%)

#LIVER
LYMPHOMA METASTATIC

(9) (49)
1 (2%)

(46)

1 (2%)

#PANCREAS
LYMPHOMA METASTATIC

(9) (47)
1 (2%)

(45)

#ADREN AL
LYMPHOMA METASTATIC

(9) (45) (46)

1 (2%)

CIECUIATCHY SYSTEM

#HEART
FIDEOSARCCMA, METASTATIC
HEMANGIOSAFCOMA, METASTATIC

(10) (48)

1 (2%)

(47)

1 (2X)

DIGESTIVE SYSTEM

#LIVER
ADENOMA, NOS
HEPATOCELLULAR ADENOMA

(9)

1 (11%)

(49)
1 (2%)

3 (6%)

(46)

5 (1U

IfPANCREAS
ACINAR-CELL ADENOMA
LIPCSARCOMA, METASTATIC

(9) (47)
1 (2%)

1 (2%)

(45)

#STOMACH
LEIOMYOSARCOMA

(9) (47) (47)

1 (2%)

#SHALL INTESTINE
LEIOMYOSARCOMA, METASTATIC

(9) (47) (48)

1 (2%)

URINARY SYSTEM

#KIDNE

Y

TRANSITIONAL-CELL CARCINOMA
LIPOSARCOMA

(10) (49)
1 (2%)

2 (4%)

(47)

» NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROESIEB
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

ENDOCRINE SYSTEM

PITUITARY (9) (46) (43)
ADENCMA, NOS 3 (7%)
CHROMOPHOBE ADENOMA 4 (44%) 21 (46%) 13 (30%)
CHROMOPHOBE CARCINOMA 2 (5%)
CYSTADENOMA, NOS 2 (5%)

ADRENAL (9) (45) (46)
ADENOCARCINOMA, NOS 1 (2%) 3 (7%)
CORTICAL ADENOMA 1 (11%) 3 (7%) 7 (15%)
PHECCHROMOCYTOMA 1 (2%)

THYROID (9) (44) (43)
ADENOMA, NOS 2 (5%) 2 (5%)
ADENOCARCINOMA, NOS 3 (7%) 3 (7%)
FOLIICULAR-CELL ADENOMA 1 (11%) 1 (2%)
CYSTADENOMA, NOS 7 (16%) 10 (23%)
CYSTADENOCARCINOMA, NOS 1 (2%)
PAPILLARY CYSTADENOCARCINOMA, NOS 1 (2%)

PARATHYROID (5) (26) (24)
ADENCMA, NOS 1 (20%) 4 (17%)

PANCREATIC ISLETS (9) (47) (45)
ISLET-CELL ADENOMA 1 (2%) 4 (9%)
ISLET-CELL CARCINOMA 2 (4%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND
CYSTADENOCARCINOMA, NOS
FIBROMA
CYSTFIBROADENOMA

(10)

1 (10%)

(50) (49)

1 (2%)

2 (4%)

PROSTATE
PAPILLARY ADENOMA

(10) (47)

1 (2%)

(45)

TESTIS
INTERSTITIAL-CELL TUMOR

(10) (49) (48)
1 (2%)

NERVOUS SYSTEM

BRAIN (10) (49) (48)
GLIOBLASTOMA MULTIFORME 1 (2%)

# NUMBER OF ANIMALS WITH TISSUE E XAMI NED MICROSCOPICA LLY
* NUMBER OF ANIMALS NECROESIED
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

SPECIAL SENSE ORGANS

NONE

KUSCULCSKELETAL SYSTEM

RIB (10) (50) (49)
HEMANGIOSARCOHA 1 ( 2 %)

SKELETAL MUSCLE (10) (50) (49)
RHABDOMYOSARCOMA 1 (2X)

BODY CAVITIES

ABDOMINAL CAVITY (10) (50) (49)
HEMANGIOMA 1 ( 2 %)

PARIETAL PERITONEUM (10) (50) (49)
LEIOMYOSARCOMA, METASTATIC 1 (2X)

TUNICA VAGINALIS (10) (50) (49)

MESOTHELIOMA, NOS 1 (2X)

ALL OTHER SYSTEMS

MULTIPLE ORGANS (10) (50) (49)
LIPCSARCOMA, METASTATIC 1 (lOX)

ANIMAL CISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 1 0 50 50

NATURAL DEATHS 2 4 9

MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED

2 1 1 1 4

TERMINAL SACRIFICE
ANIMAL MISSING

6 35 27

s_includes_autolyzed_mimals

«

*
NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED
NECROPSIED

MICROSCOPICALLY
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TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

TUMOR SUMMARY

TOTAL ANIMALS WITH EEIMARY TUMORS* 7,
TOTAL PRIMARY TUMORS 13

40 41
6 1 76

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

6

3

32 33
45 55

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

4

4

15 15
15 21

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

3 3

5 8

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

1

1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC

TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS; ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS; METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE A2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS
FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 10 949 50
ANIMALS NECBOPSIED 10 49 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY 9 48 46

INTEGUMENTARY SYSTEM

*SKI N

KER ATOACANT HOMA
LIPCSARCOMA

(10) (49)

1 (10X)

(49)
1 (2 %)

BESPIRATCBY SYSTEM

#LUNG (9) (48) (46)
ALVECLAB/BRONCHIOLAB ADENOMA 1 (2X)

HEMATOECIETIC SYSTEM

(9) (43) (41)

1 (2X) 1 (2%)
1

( 2 %)

#SPLEEN
HEMANGIOMA
HEMANGIOS ARCOMA

CIBCUIATCP.Y SYSTEM

NONE

DIGESTIVE SYSTEM

#LIVER (*^) (47) (45)
ADENOCARCINOMA, NOS 1 (2%)

HEPATOCELLULAR ADENOMA 2 (22%) 2 (4%) 4 (9%)

HEPATOCELLULAR CARCINOMA
HEMANGIOSABCOMA, METASTATIC 1 (2%)

1 (2%)

STOMACH (9) (46) (44)

HEMANGIOSABCOMA __

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICA LLY
* NUMBER OF ANIMALS NECHOPSIED

(j 50 ANIMALS WERE INITIALLY IN THE STUDY, BUT 1 ANIMAL WAS FOUND TO EE A MALE

ANIMAL IN A FEMALE GROUP.
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

URINARY SYSTEM

#KIDNEY
MULTIPLE POLYPOSIS

(9)
1 (11%)

(48) (45)

ENDOCRINE SYSTEM

#PITUITARY (8) (44) (41)
ADENOMA, NOS 1 (2%)
ADENOCARCINOMA, NOS 8 (18%) 1 (2%)
CHROMOPHOBE ADENOMA 2 (25%) 14 (32%) 12 (29%)
CYSTADENOMA, NOS 1 (2%)

#ADREN AL (9) (45) (41)
CORTICAL ADENOMA 1 (11%) 4 (9%) 8 (2C%)
PHECCHROMOCYTOMA 2 (5%)

tTHYROID (9) (45) (38)
ADENOMA, NOS 1 (11%) 2 (4%) 1 (3%)
ADENOCARCINOMA, NOS 1 (2%)
PAPILLARY ADENOCARCINOMA 1 (3%)
CYSTADENOMA, NOS 4 (9%) 3 (8%)
PAPILLARY CYSTADENOCAfiCINOMA,NOS 1 (11%) 1 (2%) 1 (3%)

tPARATHYROID (7) (31) (19)
ADENOMA, NOS 1 (5%)

#PANCREATIC ISLETS (7) (41) (39)
ISLET-CELL ADENOMA 2 (29%) 1 (2%) 1 (3%)

REPRODUCTIVE SYSTEM

MAMMARY GLAND (10) (49) (49)
ADENOMA, NOS 1 (2%)
ADENOCARCINOMA, NOS 2 (4%)
CYSIADENOCAECINOMA, NOS 1 (2%)
PAPILLARY CYSTADENOCARCINOMA,NOS 1 (2%)
LIPOMA 1 (2%)
LEIOMYOSARCOMA 1 (2%)

FIBROADENOMA 2 (20%) 9 (18%) 9 (18%)

#UTERUS (9) (43) (41)
ENDOMETRIAL STROMAL POLYP 1 .imi 3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

HEMANGIOMA 1 ( 2 %)

#OVAR

Y

ADENOCARCINOMA, NOS
PAPILLARY ADENOCARCINOMA

(9) (47)

1 ( 2 %)

1 (2%)

(42)

NERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

NONE

ALL OTHER SYSTEMS

NONE

ANIMAL DISPOSITION SUMMARY

NIMALS INITIALLY IN STUDY 10 50 50
NATURAL DEATHS 1 5 9

MORIBUND SACRIFICE 2 10 16

SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 7 34 25
ANIMAL MISSING

a INCLUDES AUTOLYZED ANIMALS,

# NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED
NECROPSIED

MICROSCOPICALLY
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY lUMORS* 7

TOTAL PRIMARY TUMORS 14
37
62

26
51

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

7

12
32
44

24
45

TOTAL ANIMALS WITH MALIGNANT TUMORS 2

TOTAL MALIGNANT TUMORS 2

13
18

6

6

TOTAL ANIMALS WITH SECONDARY TUMORS# 1

TOTAL SECONDARY TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT

TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC

TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

MICE FED AZINPHOSMETHYL IN THE DIET
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TABLE B1

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE
FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 10 50 50

ANIMALS NECROPSIED 10 50 50
ANIMALS EXAMINED HI STOPATHOLOGICALL

Y

10 49 50

INTEGUMENTARY SYSTEM

SKIN (10) (50) (50)
FIBECSARCOMA 1 (2%)
LEIOMYOSARCOMA 1 (2%)

SUaCUT TISSUE (10) (50) (50)
FIBECSARCOMA 1 (2%)
LEIOMYOSARCOMA 1 (2%)

RESPIEATCRY SYSTEM

#LUNG (10) (
49

) (50)
ALVECLAR/BRONCHIOLAH ADENOMA 1 (10%) 6 (12%) 4 (8%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 1 (in%) 2 (4 %)

HEMATOEGIETIC SYSTEM

#BONS MARROW (10) (49) (50)
HEMANGIOMA 1 (2%)
HEMANGIOSARCOMA, METASTATIC 1 (2%)

#SPLEEN (8) (46) (
46

)

HEMANGIOMA 1 (2%)
HEMANGIOSARCOMA 1 (2%)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)

#LYMPH NODE (9) (46) (46)
HEMANGIOMA 1 (11%)
MALIGNANT LYMPHOMA, NOS 1 (2%)

iMESENTERIC L. NODE (9) (46) (46)
MALIG. LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)

CiaCULATCEY SYSTEM

NONE

# NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECROESIED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

DIGESTIVE SYSTEM

#LIVER
HEPATOCELLULAR ADENOMA
HEPATOCELLULAR CARCINOMA
HIMANGIOSARCOMA

(8)

2 (25X)
(49)

8 (16%)
3 (6%)

2 (4%)

(5C)

7 (14%)
12 (24%)

URINARY SYSTEM

NONE

ENDOCRINE SYSTEM

NONE

REPRODUCTIVE SYSTEM

NONE

NERVOUS SYSTEM

NONE

SPECIAL SENSE ORGANS

EYE/LACRIMAL GLAND (10) (50) (50)
PAPILLARY CYSTADENOMA, NOS 1 (10%)

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

NONE

ALL OTHER SYSTEMS

NONE

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATUFAL DEATHS
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

in 50

45

50

42

a) INCLUDES AUTOLYZED ANIMALS

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS*
TOTAL PRIMARY TUMORS

23
26

23
28

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

16
16

10
1 1

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

8

10
15
17

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE

FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH

ANIMALS INITIALLY IN STUDY 10. 50 50
ANIMALS NECFOPSIED 10 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 49 49

INTEGUMENTARY SYSTEM

NONE

RESPIBATCFY SYSTEM

#LUNG ( 10) (50) (50)
ALVEOLAR/BBONCHIOLAR ADENOMA 1 (2X) 3 (6X)

PAPILLARY C YSTADENOCARCINOMA, MET 1 (10X)

HEMATOPOIETIC SYSTEM

^MULTIPLE ORGANS
MALIGNANT LYMPHOMA, NOS
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE
LYMPHOMA LYMPHOCYTIC METASTATIC
MALIG. LYMPHOMA HISTIO-TYPE METAS
GRANULOCYTIC LEUKEMIA

( 10 )

1 ( 10 %)

(50)

1
(
2 %)

1
( 2 %)

(50)

1
( 2 %)

1 ( 2 %)

SUBCUT TISSUE (10) (50) (50)

MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)

MAMMARY GLAND (10) (50) (50)

LYMPHOMA METASTATIC 1 (2%)

#BON£ MARROW (10) (47) (50)

LYMPHOMA METASTATIC 1 (10%)

#S?LEEN (9) (49) (50)

HEMANGIOSAfiCOMA 1 (2%) 1 (2%)

MALIGNANT LYMPHOMA, NOS 1 (11%)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE 3 (6%)

MALIG. LYMPHOMA, HISTIOCYTIC TYPE 2 (4%)

#LYMPH NODE (9) (40) (45)

MALIGNANT LYMPHOMA. NOS l_Ji%I 2 mi.

9

*
NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED
NEC ROPSIED

MICROSCOPICALLY
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

LYMPHOMA METASTATIC
LYMPHOMA LYMPHOCYTIC METASTATIC
MALIG. LYMPHOMA, HISTIOCYTIC TYPE

1 (11%)

1 (3%)

1 (2%)

#LUNG (10) (50) (50)
LYMPHOMA METASTATIC
GRANULOCYTIC LEUKEMIA

1 (10%)
1 (2%)

1 (2%)

#LIVER (10) (49) (50)
LYMPHCMA METASTATIC 1 (10%) 1 (2%)
LYMPHOMA LYMPHOCYTIC METASTATIC 1 (2%)

iSMALL INTESTINE (10) (48) (50)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE
LYMPHOMA LYMPHOCYTIC METASTATIC

1 (10%)
1 (2%)

#KIDNEY (10) (49) (50)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE
MALIG. LYMPHOMA HISTIO-TYPE METAS 1 (2%)

1 (2%)

#KIDNEY/CORTEX (10) (49) (5C)

LYMPHCMA METASTATIC 1 (10%)

#ADRENAL (10) (47) (49)
LYMPHCMA METASTATIC 1 (10%)

CIRCUIATCHY SYSTEM

NONE

DIGESTIVE SYSTEM

tSALIVARY GLAND CAPSU
HEMANGIOMA

( 10 ) (49) (49)
1 ( 2 %)

#LIVES (10)
HEPATOCELLULAR ADENOMA
HEPATOCELLULAR CARCINOMA 1

(49) (5C)
1 ( 2 %)

URINARY SYSTEM

NONE

# NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECEOPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOU DOSE HIGH DOSE

ENDOCRINE SYSTEM

ffPITUITAR

Y

CHROMOPHOBE ADENOMA

#THYROID
CYSTADENCMA, NOS
PAPILLARY CYSTADENOMA, NOS
PAPILLARY CYSTADENOCARCINOMA, NOS

(7)

(9)

1 (1U)

1 (1U)

(39)
1 (3X)

(42)

(40)

(46)

1 (2X)

REPROEUCTIVE SYSTEM

MAMMARY GLAND (10) (50) (50)
PAPILLARY CYSTADENOCARCINOMA, NOS 1 (2»)
FIBROADENOMA 1 (2%)

#UTERUS (7) (48) (48)
LEIOMYOSARCOMA 1 (2X)
ENDOMETRIAL STROMAL POLYP 2 (4%)

#CERVIX UTERI (7) (48) (48)
LEIOMYOSARCOMA 1 (2%)

tOVARY (9) (47) (41)
GRANULOSA-CELL TUMOR 1 (2%)

NERVOUS SYSTEM

NCNE

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

PELVIS (10) (50)
LIPCSARCOMA

#

*
NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECfiOPSIED

(50)

i-im,
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

ALL OTHER SYSTEMS

MULTIPLE ORGANS (10) (50) (50)
LIPOSARCOMA, METASTATIC 1 (2%)

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY
NATURAL DEATHS
MORIBUND SACRIFICE
SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE
ANIMAL MISSING

a INCLUDES AUTOLYZED ANIMALS

10 50 50
3 2

3 3 6

7 44 42

TUMOR SUMMARY

TOTAL ANIMALS WITH ERIMARY TUMORS* 5

TOTAL PRIMARY TUMORS 6

10
13

17
19

TOTAL ANIMALS WITH BENIGN TUMORS
TOTAL BENIGN TUMORS

5 6

5 6

TOTAL ANIMALS WITH MALIGNANT TUMORS
TOTAL MALIGNANT TUMORS

5

5

7 1

1

8 12

TOTAL ANIMALS WITH SECONDARY TUMORS#
TOTAL SECONDARY TUMORS

3

7

2

2

4

8

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

1

1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OR METASTATIC

TOTAL UNCERTAIN TUMORS

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX C

SUMIIARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN PvATS FED AZINPHOSMETHYL IN THE DIET
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TABLE Cl

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 10 50 50
ANIMALS NECROPSIED 10 50 49
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 49 49

INTEGUMENTARY SYSTEM

*SKIN (10) (50) (49)
ULCER, CHRONIC 2 (20%)

+SUBCUT TISSUE (10) (50) (49)
FIBRCSIS 1 (2%)

RESPIRATCRY SYSTEM

#LUNG (10) (49) (48)
CONGESTION, NOS 1 (10%) 3 (6%) 7 (15%)
EDEMA, NOS 1 (10%) 1 (2%) 1 (2%)
HEMORRHAGE 2 (4%) 1 (2%)
INFLAMMATION, NOS 3 (30%) 12 (24%) 9 (19%)
INFLAMMATION, FOCAL 1 (10%) 2 (4%)

#LUNG/ALVEOLI (10) (49) (48)
MINERALIZATION 1 (2%)
HEMORRHAGE 1 (2%)
INFLAMMATION, NOS 1 (2%)

HEMATOECIETIC SYSTEM

iBONE MARROW (10) (49) (46)

CONGESTION, NOS 2 (4%)
EDEMA, NOS 1 (2%)
HEMORRHAGE 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 1 (10%) 6 (13%)
HYPOPLASIA, HEMATOPOIETIC 2 (4%)
APLASIA, HEMATOPOIETIC 1 (2%)

#SPLEEN (9) (49) (47)
CONGESTION. NOS 3 f6%) 1 i2Xl_

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE Cl. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOW DOSE HIGH DOSE

HEMORRHAGE
MYELCID METAPLASIA

1 (2%)

1 (2%) 6 (13%)

»LYMPH NODE
INFLAMMATION, ACUTE
INFLAMMATION, CHRONIC
PLASMA-CELL INFILTRATE
PLASMACYTOSIS
HYPERPLASIA, RETICULUM CELL
HYPERPLASIA, LYMPHOID

(8)

2 (25%)
1 (13%)

(49)
1 (2%)

1 (2%)

2 (4%)

8 (16%)

(44)

1 (2%)

1 (2%)

CIRCULATCRY SYSTEM

#HEART
FIBROSIS, DIFFUSE

(10)

2 (20%)
(48)

2 (4%)

(47)

9 (19%)

#APEX OF HEART
FIBROSIS, DIFFUSE

(10) (48) (47)

1 (2%)

#HEART/VENTRICLE
FIBROSIS, DIFFUSE

(10)

1 (10%)
(48)

1 (2%)

(47)

5 (11%)

#MYOCARDIUM
FIBROSIS
FIBRCSIS, DIFFUSE

(10) (48)

5 (10%)

2 (4%)

(47)

#ENDOCARDIUM
FIBROSIS

(10)

1 (10%)
(48) (47)

AORTA
MEDIAL CALCIFICATION

(10)

1 (10%)
(50) (49)

1 (2%)

PULMONARY ARTERY
MINERALIZATION
HYPERPLASIA, NOS

(10) (50) (49)

1 (2%)

1 (2%)

MESENTERIC ARTERY
THROMBOSIS, NOS
INFLAMMATION, CHRONIC
PERIARTERITIS
MEDIAL CALCIFICATION

(10) (50)

1 (2%)

(49)

3 (6%)

1 (2%)

3 (6%)

1 (2%)

TESTICULAR ARTERY
PERIARTERITIS

(10) (50) (49)
1 (2%)

#HEPATIC SINUSOID
CONGESTION, NOS

(9) (49) (46)

1 J2%I .

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECHOPSIED

72



TABLE Cl. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

DIGESTIVE SISTEM

SALIVARY GLAND (10) (48) (47)
INFLAMMATION, CHRONIC 1 (2%)
ATROPHY, NOS 1 (2%)

LIVER (9) (49) (46)
CONGESTION, NOS 1 (11%) 3 (6%) 5 (11%)
NECROSIS, FOCAL 2 (4%)
METAMORPHOSIS FATTY 1 (11%) 1 (2%) 2 (4%)
CYTOPLASMIC CHANGE, NOS 3 (7%)
CYTOPLASMIC VACUOLIZATION 1 (2%)
HYPERTROPHY, NOS 1 (11%) 5 (10%) 5 (11%)
HYPERTROPHY, FOCAL 8 (16%) 2 (4%)
HYPERPLASIA, NOS 3 (6%) 2 (4%)
HYPERPLASIA, FOCAL 5 (10%)
ANGIECTASIS 1 (11%) 6 (12%) 9 (20%)
HEMATOPOIESIS 1 (2%)

HEPATIC CAPSULE (9) (49) (46)
CONGESTION, NOS 2 (22%) 7 (1 4%) 6 (13%)
ANGIECTASIS 5 (10%) 1 (2%)

LIVER/PERIPORTAL (9) (49) (46)
METAMORPHOSIS FATTY 1 (11%)
CYTOPLASMIC CHANGE, NOS 1 (2%)
CYTOPLASMIC VACUOLIZATION 2 (4%)

*BILE DUCT (10) (50) (49)
INFLAMMATION, FOCAL 1 (2%)
HYPERPLASIA, NOS 4 (40%) 9 (18%) 3 (6%)

PANCREAS (9) (47) (45)
INFLAMMATION, ACUTE 1 (2%)
INFLAMMATION, CHRONIC 1 (2%) 1 (2%)
INFLAMMATION, CHRONIC NECROTIZIN 1 (2%)
FIBROSIS, DIFFUSE 1 (1 1%) 1 (2%) 4 (9%)
PERIARTERITIS 2 (4%) 1 (2%)

PANCREATIC DUCT (9) (47) (45)
HYPERPLASIA, NOS 1 (11%) 2 (4%) 5 (11%)

PANCREATIC ACINUS (9) (47) (45)
ATROPHY, NOS 1 (11%) 2 (4%) 3 (7%)

STOMACH (9) (47) (47)
INFLAMMATION, ACUTE 1 J2%I ,

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE Cl. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

ULCER, ACUTE 2 (4%) 1 (2%)

GASTRIC MUCOSA
MINERALIZATION
CYST, NOS

(9)

1 (1 U)

(47) (47)
1 (2%)

DUODENUM
ULCER, ACUTE

(9) (47) (48)
1 (2%)

COLONIC SUBMUCOSA
HYPERPLASIA, LYMPHOID

(5) (24)

1 (4X)
(39)

URINARY SYSTEM

KIDNEY (10) (4 9) (47)
MINERALIZATION 2 (20%) 2 (4%)

HYDRONEPHROSIS 1 (2%) 2 (4%)

CONGESTION, NOS 1 (2%)

INFLAMMATION, CHRONIC 4 (40%) 38 (78%) 32 (68%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (2%)

INFLAMMATION CHRONIC CYSTIC 1 (2%)

KIDNEY/CORTEX (10) (49) (47)
CYST, NOS 1 (2%)

KIDNEY/MEDULLA (10) (49) (47)

HYPERPLASIA, EPITHELIAL 1 (10%)

URINARY BLADDER (9) (49) (44)

INFLAMMATION, ACUTE 1 (2%)
INFLAMMATION, ACUTE HEMORRHAGIC 1 (2%)

INFLAMMATION, ACUTE/CHRONIC 1 (2%) 1 (2%)

INFLAMMATION, CHRONIC 1 (2%)

ENDOCRINE SYSTEM

PITUITARY (9) (46) (43)

CYST, NOS 1 (11%) 7 (15%) 10 (23%)

MULTILOCULAR CYST 1 (2%)

MULTIPLE CYSTS 3 (33%) 1 (2%) 4 (9%)

HEMORRHAGIC CYST 1 (2%) 1 (2%)

ADREN AL (9) (45) (46)

HEMORRHAGIC CYST 1 J2%I_ .

* NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROFSIED
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TABLE Cl. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

ANGIECTASIS 1 (2%) 1 (2%)

tfADRENAL CORTEX (9) (45) (46)
LIPOIDOSIS 2 (22%) 31 (6 9%) 23 (50%)
HYPERTROPHY, NOS
ANGIECTASIS

1 (2%)
1 (2%)

tTHYROID (9) (44) (43)
CYST, NOS
FCLLICULAR CYST, NOS

1 (1 1%)
3 (7%)

4 (9%)

HYPERPLASIA, NOS 1 (11%) 1 (2%)

#PARATHYROID (5) (26) (24)
HYPERPLASIA, NOS 2 (40%) 6 (2 3%) 3 (13%)

REPROEUCTIVE SYSTEM

iPROST ATE (10) (47) (45)
INFLAMMATION, ACUTE 5 (11%) 2 (4%)
INFLAMMATION, ACUTE SUPPURATIVE 1 (2%)
INFLAMMATION, ACUTE HEMORRHAGIC 1 (2%)
INFLAMMATION, ACUTE/CHRONIC 2 (20%) 2 (4%)
INFLAMMATION, CHRONIC 1 (10%) 9 (19%) 3 (7%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (2%) 1 (2%)
FIBROSIS, DIFFUSE 2 (4%)
PERIARTERITIS 1 (2%)
HYPERPLASIA, NOS 1 (10%) 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)

TESTIS (10) (49) (48)
EDEMA, NOS 2 (20%) 4 (8%)
PERIARTERITIS 1 (1 0%) 3 (6%) 2 (4%)
ATROPHY, NOS 2 (20%) 1 1 (22%) 16 (33%)
ATROPHY, FOCAL 3 (30%) 9 (18%) 14 (29%)
ASPERMATOGENESIS 1 (2%) 2 (4%)

TESTIS/TUBULE (10) (49) (48)
DEGENERATION, NOS 1 (2%)

NERVOUS SYSTEM

BRAIN/MENINGES (10) (49) (48)
INFLAMMATION, NOS 1 (2%)

BRAIN (10) (49) (48)
HEMORRHAGE 1_i2%i

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
NUMBER OF ANIMALS NECROPSIED
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TABLE Cl. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOW DOSE HIGH DOSE

ATROPHY, NOS 1 (2X) (2X)

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

BONE
OSTEOPOROSIS

SKULL
EXOSTOSIS

(10)
1 (10X)

(10)
1 (10%)

(50)

(50)

(49)
1 (2%)

(49)

BODY CAVITIES

MESENTERY (10) (50) (49)
PERIARTERITIS 1 (2%)

ALL OTHER SYSTEMS

NONE

SPECIAL ECRFHOLOGY SUMMARY

NECROPSY PEPF/NO HISTO PERFORMED 1

AUTOLYSIS/NO NECROPSY 1

t

*
NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECROPSIED



TABLE C2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY
ANIMALS NECROPSIED
ANIMALS EXAMINED HISTOPATHOLOGICALLY

10

10

9

au9
49
48

50
49
46

INTEGUMENTARY SYSTEM

SUBCUT TISSUE (10) (49) (49)
HEMATOMA, NOS 1 (2%)

HESPIRATCRY SYSTEM

#LUNG (9) (48) (46)
CONGESTION, NOS 4 (8%) 7 (15%)
EDEMA, NOS 2 (4%)
INFLAMMATION, NOS 7 (78%) 16 (33%) 21 (46%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)

HEMATOPOIETIC SYSTEM

#BONE MARROW (9) (46) (40)
CONGESTION, NOS 1 (2%) 2 (5%)
HEMORRHAGE 1 (2%) 1 (3%)
HYPOPLASIA, NOS 1 (2%) 1 (3%)

SPLEEN (9) (43) (41)
ATROPHY, NOS 1 (2%)
MYELOID METAPLASIA 1 (11%) 1 (2%) 1 (2%)

LYMPH NODE (9) (44) (40)
HYPERPLASIA, RETICULUM CELL 2 (5%) 1 (3%)
HYPERPLASIA, LYMPHOID 1 (11%) 3 (7%) 1 (3%)

CIRCULATORY SYSTEM

HEART (9) (48) (46)
FIBROSIS, DIFFUSE 2 (22%) 1 (2%)

MYOCARDIUM (9) (48) (46)
FIBROSIS, DIFFUSE 1 12 %)

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

» 50 ANIMALS HERE INITIALLY IN THE STUDY, BUT 1 ANIMAL HAS FOUND TO BE A MALE

ANIMAL IN A FEMALE GROUP.
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOU DOSE HIGH DOSE

)IGESTIVE SYSTEM

SALIVARY GLAND (9) (46) (45)
CYST, NOS 1 (2%)

LIVER (9) (47) (45)
CONGESTION, NOS 1 (1U) 7 (15%) 4 (9%)
NECROSIS, NOS 1 (2%)

METAMORPHOSIS FATTY 1 (2%) 2 (4%)

HYPERTROPHY, NOS 6 (13%) 3 (7%)

HYPERTROPHY, FOCAL 1 (11X) 1 (2%)

A NGIECTASIS 2 (22%) 2 (4%) 1 (2%)

HEPATIC CAPSULE (9) (47) (45)

CONGESTION, NOS 2 ( 22%) 6 (13%) 7 (16%)

LIVER/PERIPORTAL (9) (47) (45)

METAMORPHOSIS FATTY 1 (^^%) 4 (9%) 4 (9%)

BILE DUCT (10) (49) (49)

CYST, NOS 2 (4%)

HYPERPLASIA, NOS 4 (40%) 10 (20%) 2 (4%)

PANCREAS (7) (41) (39)

FIBROSIS 1 (2%)

FIBROSIS, DIFFUSE 1 (2%) 1 (3%)

ATRCFHY, NOS 1 (2%)

PANCREATIC DUCT (7) (41) (39)

HYPERPLASIA, NOS 3 (7%) 1 (3%)

PANCREATIC ACINUS (7) (41) (39)

ATROPHY, NOS 3 (7%) 1 (3%)

STOMACH (9) (46) (44)

INFLAMMATION, ACUTE 1 (2%)

ULCER, ACUTE 1 (2%)

DUODENUM (9) (41) (42)

ULCER, ACUTE 1 (2%)

COLONIC SUBMUCOSA (9) (28) (31)

HYPERPLASIA, LYMPHOID 1 (4%)

URINARY SYSTEM

#KIDNEY (9) {<48) (45)

mineralization 2_i2 0^

» NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROFSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOW DOSE HIGH DOSE

HYDRONEPHROSIS 1 (11%) 1 (2%) 1 (2%)
INFLAMMATION, CHRONIC 14 (29%) 9 (20%)
CALCIFICATION, DYSTROPHIC 1 (2%)

#KIDNEY/CORTEX (9) (48) (45)
FIBROSIS 1 (2%)

#KIDNEY/TUBULE (9) (48) (45)
DILATATION, NOS 2 (4%) 2 (4%)

CAST, NOS 2 (4%) 2 (4%)

*U. BLADDER/SUBMUCOSA (9) (44) (38)
HEMORRHAGE 1 (3%)

ENDOCRINE SYSTEM

#PITUITARY (8) (44) (41)
CYST, NOS 1 (13%) 2 (5%) 3 (7%)

HEMORRHAGIC CYST 1 (2%)
HYPERPLASIA, CHROMOPHOBE-CELL 1 (13%)

#ADREN AL (9) (45) (41)
CONGESTION, NOS 1 (2%)

ANGIECTASIS 5 (56%) 17 (38%) 16 (39%)

ADRENAL CORTEX (9) (45) (41)
CYST, NOS 1 (2%)
HEMORRHAGE 1 (2%)

HEMORRHAGIC CYST 1 (2%)

LIPOIDOSIS 5 (56%) 1

1

(24%) 9 (22%)
ATROPHY, NOS 2 (4%)
ANGIECTASIS 1 (2%)

THYROID (9) (45) (38)
CYST, NOS 2 (4%) 2 (5%)

HYPERPLASIA, NOS 1 (2%) 2 (5%)

PARATHYROID (7) (31) (19)

CYST, NOS 1 (3%)
HYPERPLASIA, NOS 2 (2 9%) 2 (6%)

PANCREATIC ISLETS (7) (41) (39)
HYPERPLASIA, NOS 1 (2%)

REPRODUCTIVE SYSTEM

UTERUS (9) (43) (4 1)

HYDRCMETRA 1 (11%) 3_i2a 3

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

#UTERU£/ENDOMEThIUM (9) (43) (41)
CYST, NOS 3 (33X) 8 (19%) 8 (2 0%)

#OVARY (9) (47) (42)
CYST, NOS 1 (11%)
FOLLICULAR CYST, NOS 2 (22%) 5 (11%) 2 (5%)

NERVOUS SYSTEM

#ERAIN (9) (48) (45)
ATROEHY, NOS 2 (4%) 1 (2%)

SPECIAL SENSE ORGANS

EYE/CORNEA (10) (49) (49)
ULCER, CHRONIC 1 (2%)

SYE/RETINA (10) (49) (49)
INFLAMMATION, CHRONIC 1 (2%)

MUSCULOSKELETAL SYSTEM

BONE (10) (49) (49)
CYST, NOS 1 (2%)
OSTEOPOROSIS 1 (2%)

BODY CAVITIES

NCNE

ALL OTHEE SYSTEMS

NONE

SPECIAL MORPHOLOGY SUMMARY

NO LESION REPORTED 1 1

AUTO/NECROPSY/NO HISTO 1 1 3

AUIOLYSIS/NO NECROPSY 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSC OPICALLY
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN MICE FED AZINPHOSMETHYL IN THE DIET
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TABLE D1

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE

FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 10 50 50
ANIMALS NECROPSIED 10 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 49 50

INTEGUMENTARY SYSTEM

NONE

RESPIRATORY SYSTEM

#LUNG/BBCNCHIOLE (10) (49) (50)
INFLAMMATION, NOS 1 (10%)

#LUNG (10) (49) (50)
EMPHYSEMA, NOS 2 (4%)
CONGESTION, NOS 1 (10%) 2 (4%) 5 (10%)
HEMORRHAGE 1 (2%)

INFLAMMATION, NOS 1 (10%) 1 (2%)
INFLAMMATION, GRANULOMATOUS 1 (2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (10%) 1 (2%)

HEMATOPOIETIC SYSTEM

#BONE MARROW (10) (49) (50)
HYPERPLASIA, HEMATOPOIETIC 1 (10%)

SPLEEN (8) (46) (46)
HYPERPLASIA, LYMPHOID 1 (2%)
MYELOID METAPLASIA 1 (2%)

LYMPH NODE (9) (46) (46)
LYMPHANGIECTASIS 1 (2%) 1 (2%)

CONGESTION, NOS 1 (2%) 2 (4%)

ERYTHROPHAGOCYTOSIS 1 (2%)

HYPERPLASIA, RETICULUM CELL 1 (11%) 2 (4%) 4 (9%)

HYPERPLASIA, LYMPHOID 2 (4%)

MYELOID METAPLASIA 1 (2%)

MESENTERIC L. NODE (9) (46) (46)

LIf}PHMG£I£IASIS _ „ _ ^ , mwm MM _ ^ ^ 1 (2%)

# NUMBER OF ANIMALS WITH IISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECBOPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOW DOSE HIGH DOSE

HEMORRHAGE 1 (2X)

CIRCUIAICRY SYSTEM

#HEART/VENTRICLE
FIBROSIS, FOCAL

(10) (48) (50)
1 (2%)

DIGESTIVE SYSTEM

#LIVFR
HEMORRHAGE
NECRCSIS, NOS

(8) (49)
1 (2%)

1 (2%)

(50)

NECROSIS, FOCAL 1 (13%) 1 (2%)

#LIVER/CENTRILOBULAR
CYTOPLASMIC VACUOLIZATION

(8) (49) (50)
1 (2%)

*BILE DUCT
LYMPHOCYTIC INFILTRATE

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

#PANCREAS (8) (49) (47)
INFLAMMATION, CHRONIC 1 (13%) 1 (2%)

#SMALL INTESTINE
INFLAMMATION, GRANULOMATOUS

(7) (48) (50)
1 (2%)

URINARY SYSTEM

#KIDNE

Y

LYMPHOCYTIC INFILTRATE
(9) (49) (50)

1 (2%)

#KIDNEY/CORTEX
LYMPHOCYTIC INFILTRATE
CYTOPLASMIC VACUOLIZATION

(9) (49) (50)
1

7
(2%)
(14%)

URINARY BLADDER
CALCULUS, NOS
INFLAMMATION, CHRONIC

(7)

1 (14%)

1 (14%)

(48) (49)

ENDOCRINE SYSTEM

NCNE

# NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NEC ROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

REPRODUCTIVE SYSTEM

PREPUTIAL GLAND
CYST, NOS

(10) (50) (50)

1 (2%)

TESTIS
CYTOLOGIC DEGENERATION
ASPERMATOGENESIS

(9)
• (49) (50)

1 (2%)
4 (8%)

TSSTIS/TUBULE
CYTOLOGIC DEGENERATION

(9) (49) (50)
3 (6%)

NERVOUS SYSTEM

BRAIN
CCEPORA AMYLACEA

(10)

1 (10%)
(48)
16 (33%)

(50)

6 (12%)

SPECIAL SENSE CEGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

PLEURA (1 0) (50) (50)
HEMORRHAGE 1 (2%)

ALL OTHER SYSTEMS

NONE

SPECIAL tCEPHOLCGY SUMMARY

NO LESION REPORTED 4 16

NECROPSY PERF/NO HISTO PERFORMED 1

# NUMBER OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECEOESIED

1 4
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TABLE D2

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE

FED AZINPHOSMETHYL IN THE DIET

CONTROL LOW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 1C 50 50
ANIMALS NECROPSIED 10 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 10 49 49

INTEGUMENTARY SYSTEM

NONE

RESPIRAIORY SYSTEM

#LUNG (10) (50) (50)
CONGESTION, NOS 1 (10%) 6 (12%) 2 (4%)
HEMORRHAGE 1 (2%)
INFLAMMATION, NOS 3 (30%) 6 (12%) 3 (6%)
LYMPHOCYTIC INFILTRATE
INFLAMMATION, INTERSTITIAL 1 (2%)

1 (2%)

#LUNG/ALVEOLI (10) (50) (50)
HEMORRHAGE 2 (20%) 1 (2%)

EMATOECIETIC SYSTEM

#BONE MARROW (10) (47) (50)
HYPERPLASIA, HEMATOPOIETIC 1 (2%)

#SPLEEN (9) (49) (50)

INFLAMMATION, ACUTE 3 (6%)
HYPERPLASIA, LYMPHOID 1 (11%) 1 (2%)

MYELCID METAPLASIA 2 (22%) 1 (2%) 2 (4%)

LYMPH NODE (9) (40) (45)

EE Y THRO PHAGOCYTOSIS 1 (1 1%)

HYPERPLASIA, RETICULUM CELL 1 (11%) 1 (3%)

HYPERPLASIA, LYMPHOID 2 (5%)

MYELCID METAPLASIA 1 (1 1%)

PANCREATIC L.NODE (9) (40) (45)

INFLAMMATION, GRANULOMATOUS l_i2%I

# NUMBER OF ANIMALS
* NUMBER OF ANIMALS

WITH TISSUE EXAMINED
N EC HOPS IE D

MICROSCOPICALLY
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

»MESENTERIC L. NODE
INFLAMMATION, CHRONIC

(9) (40) (45)

1 (2%)

CIRCULATCRY SYSTEM

NONE

DIGESTIVE SYSTEM

#SALIVARY GLAND
LYMPHOCYTIC INFILTRATE

(10) (49)

1 (2%)

(49)

1 (2%)

#LIVER
LYMPHOCYTIC INFILTRATE
INFLAMMATION, FOCAL GRANULOMATOU
NECRCSIS, FOCAL
NECROSIS, COAGULATIVE
HYPERPLASIA, NODULAR
HEMATOPOIESIS
MYELOID METAPLASIA

(10)

2 (20%)

(49)
1 (2%)

2 (4%)

2 (4%)

(50)

1 (2%)

2 (4%)

1 (2%)
1 (2%)

1 (2%)

#LIVER/CENTRILOBULAR
CYTOPLASMIC CHANGE, NOS

(10)
1 (10%)

(49) (50)

PANCREAS
DILATATION/DUCTS
CYST, NOS
MULTILOCULAR CYST
LYMPHOCYTIC INFILTRATE
INFLAMMATION, ACUTE/CHRONIC

(9)

1 (11%)

(40)

1 (3%)

(48)
1 (2%)

1 (2%)
1 (2%)

PANCREATIC ACINUS
CYTOPLASMIC VACUOLIZATION

(9)

1 (11%)
(40) (48)

URINARY SYSTEM

KIDNEY
HYDRONEPHROSIS
LYMPHOCYTIC INFILTRATE

(10)

1 (10%)

(49)

1 (2%)

(50)
1 (2%)

1 (2%)

ENDOCRINE SYSTEM

PITUITARY
HEMORRHAGIC CYST

(7) (39) (40)

_ _I_i3*I__

«

*
NUMBEB OF ANIMALS
NUMBER OF ANIMALS

WITH TISSUE EXAMINED MICROSCOPICALLY
NECBOPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTiC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

#THYROID
CYST, NOS

(9) (42) (46)
1 (2%)

REPRODUCTIVE SYSTEM

lUTERUS (7) (48) (48)

HYDRCMETRA 3 (6%)

# UTERUS/ ENDOMETRIUM (7) (48) (48)

CYST, NOS 1 (1U*) 1 (2%) 3 (6%)

INFLAMMATION, ACUTE 1 (2%) 2 (4%)

INFLAMMATION, ACUTE VESICULAR 2 (4%) 2 (4%)

HYPERPLASIA, NOS 1 (2%)

HYPERPLASIA, CYSTIC 2 (29%) 32 (67%) 32 (67%)

METAPLASIA, SQUAMOUS 1 (2%)

#UTERUS/M YOMETRIUM (7) (48) (48)

INFLAMMATION, ACUTE 1 (2%)

OVARY (9) (47) (4 1)

CYST, NOS 5 (11%) 3 (7%)

FOLLICULAR CYST, NOS 1 (11%) 2 (4%) 4 (10%)

INFLAMMATION, CHRONIC 1 (2%)

INFLAMMATION, CHRONIC SUPPURATIV 3 (6%)

DEGENERATION, NOS 1 (2%)

NERVOUS SYSTEM

BRAIN (10) (49) (50)

CORPORA AMYLACEA 2 (20%) 3 (6%)

SPECIAL SENSE ORGANS

NONE

MUSCULOSKELETAL SYSTEM

NONE

BODY CAVITIES

PERITONEUM (10) (50)

INFLA MMA TION, NOS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
NUMBER OF ANIMALS NECROPSIED

( 50 )
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUEO)

CONTROL LOW DOSE HIGH DOSE

ALL OTHER SYSTEMS

NONE

SPECIAL MORPHOLOGY SUMMARY

NO LESION REPORTED 2 6

NECROPSY PERF/NO HISTO PERFORMED 1

AUTC/NECROPSY/NO HISTO

# NUMBER OF ANIMALS
* NUMBER OF ANIMALS

HITH TISSUE EXAMINED MICROSCOPICALLY
NEC ROPSIED

1

1
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APPENDIX E

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS

IN RATS FED AZINPHOSMETHYL IN THE DIET
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( ŝ: 0)

to cn

'X

tn
ro

ro

-K

•X

CM

o
•

o
II

IX,

—I o <t
00 —( rO
CN —I vD

• • •

cNj —< <r

m ro
00 CO
I— ro I

—

• • •

O O CM

I

I

I

I

I

I

(fl

Qi

u
o
B
3
H

OJ sD
•X 1 o
rt

1 o
S 1 QJ • CNI

3 tn o uO v3 ro Csl O
c ! o o 00 00 CT> rsi ro

•f-l '-J Q V CTv m vD C <r
1 • • • • • *

cn 1 X CvJ o ro

i-i

CO £3 \ !

6 t oo I

•H CD
1

1
1X r! T3 1—\ I

X 4J 0) o • rot

-C 1-1 'w/ on
it-t c o 4J •

o 'H ^ 4J c C7^ z 1

I
^ o 1

<u »X 1 ^ C_3 1

o 5^ 1 1

c r".
1 1

(1) U 1

1

T3 1 !

B 1 \

o tn i
f

d o I

h-

1

J3 I

a 1

(U c LTl m ON !

•H —

H

o o !

N 1—1 w o o f

< |t3 o • i

U-l o 1-1 m o o I

o "O 4-1 00 !

0) o c II II

»

tn fii o o ro t

(U CL. o X Dj
'

w

to

C
<

I

I

—

f

O 1-1

1

Cl) 0 1-1 21
• "O Vj 4J gI

c 4-1 d 3
w 3) d o H

Ui o u
(U > (U-Q H u 4J 4J 4-1 4-1 "3
f—

1

to ^ CO r4 •H •3 •rJ •H
JO o O 6 1-1 •3 G G 3 G G >
to ^ O CO 3 *r-l JC •H •r4 1-4

1

H o Cl C 0) 1—

^

_3 -J o -) -J 3'

x: O d O 4J 3
G. G o •H O V4 U 3 1-1 D 4D
l-i O V4 _3 X 3 3 ;r; 3 3 O
O U to V— 5 CL 5 CL
s J3 O 6 O CL O CDu

U O -J 30 J<! -4 33 3
l-i u to M 1-1

• • o T3 U-l •H •H •H
•TD > #4 ciC OC U4
0) S' >-> CO o 0)

3 Q. 1-1 B to X 3 3 o
C CO CO O 0) 3 > > 4-1

•H l-i 4-1 C 3 4J •r^ •H
4J tc •r4 CU T-H 1-1 u 4J 3
Cl 0 3 '3 CO CO 3 Jil

ol a 4J <! > CL f—^ >—1 3
o! o 0) 0) 3 3

H 0-. CD 05 ai 3;

95



Table

El.

Analyses

of

the

Incidence

of

Primary

Fed

Azinphosrnethy

1
in

the

Diet

X

o
e
3
H «

ic 1 K
I m

o 1 s m (U
'w' o ! o 4J

dji • r^l .

(fli m o o o c 00
•H Oj <r o 'S- a^ 1 •H CN

V o sD r*^ o m <r 1
It fNJo • . • • • • 1 c •

rsl a. lT> o f

1

m a, »—

1

vO

00
\

1

1

t; >—iI

<D ol >d* • rol O •

£ u\ 'W' c/3 Ol ^ in
O -tJ • •

4-t Cl a^ o> 2
rt o J

1

^
j

1

1

/—N

1

1

1

1

1

lH —1 1 m
o '

1 o
!

o o
T3 oj . ^ 'w' •

a) j-i iTl o 1 o
OO

o c V ' a> II

O 0 0)
'

c- ol xj U a.
!

^ cu
O O
s:
CL »

O tfl

Li c /-s. O Li c/3

s: •H Li O O o
o o o 4-1 6 Z Li

Li Li C 3 4-1

»» (C 4J 0 H •• C
t/3 O c o re o
o o 4J 4-1 U •T3 E o 4J 4-1

60 Cl o •H •iH o '1-4 re O •H •i'^

o x: P e (U e F > c •a P 6
f-H - O T3 •H *f“4 •H •H w •H re •H 'H
o cfl x:-o OJ 1 J CJ -J J re o 1—4 -J
_c; s C- CO 4J cn Li O
Qj o o O O U Li re Li u XI re o Li Li
wi c (= 2 0 0) (U

.p*
(U re o Cy cu re re

o <u 5 Oi 5 CL —•' 3 CL o V.

'

3 a
T3 u 0 CL O a w c O CL
C x: J 33 -J 33 in re .y -J 33
o 6 X w T3 C/3

'—

'

.. C T3 X •H <s •3 v-4

T3 > c *K •H o' U4 ai
Q) -c' >> tc (U o o; o
3 a Li 6 T3 (fl <u o CO re

C C CD O re 0) cu > •LI re >
•r^ u 4J c 4J 3 > •H re 3 •H
4-1 fci •r-l 0) cn rH •r^ 4-1 X c —4 4J
c o 3 T3 >> re re re re re re
o a W C o > 1-4 1-^ re Li >
O o -I tt) (U re •ra re

H a- a. ai cc 3 Hi ac

(U

u

o 0)o
rei • rsj w •

3 tol vT> o in 4^ •X) cn CM O in c
O ol <r CO C30 c^ m in • •HJ qI V <TN in X) o in •<f 2 u-t

• • • • • • d
rsi CL, <N| —

*

tn o m •"H MM O M

96

Relative

Risk

(Matched

Control)^

Infinite

Infinite

Lower

Limit

0.012

0.133

Upper

Limit

Infinite

Infinite



to

Pd

c
'H

W
>-i

o
s
3H cO

>, (U
^ -H
to a
EH tu

H XI
PM 4.)

>4M C
O -H

<U rH
O
C X
tu 4J

X) OJ
•H s
a cn

c o
X
a,
3
•H
N
C

O X
0)

CO Pm
(U

CO

fH
to

Osl •X -X
rvj X /—

N

-X
1^ 00 'O’

o CN o
o 'w' o

X CU • CN •

00 CO o -O’ CO 00 o o\ CO o as o CO Csl o f—

H

*iM o o 00 m lO CN CM 'd’ O OO CO
X a ^—1

II
00 00 e3^ as CO '—

'

II CO CO •<r •—

(

• • • • • • CN • • • • • •

PM 'mD o Csl PM CO as CM o
CO 00 o

CU

3 CO

o o
X Q

X X
tu o
X Pi

O 4-1

4J C
cO O
S X

X o
CU Pi

X 4J

O 3
O O
CM U

o>

un
'O’ CO m ^

--I (Ti CO
00 'O’ <x
• • •

CN O 00

O ex' f"
O Xv -H
00 O lO
• • •

O O 00
CO

a^

CO

lO
a\

oo
•

o
V

PM

c M-4 ^ s X
-3 ^ s X s tX

X o 3 1—

1

o 3
o o 3 O o 3 O

• z 3 3 E 3 3 E
3 3 3 3 3 3

u •s 3 O H X 3 O H
cO O u X 9s O X

(U >1 E O 3 3 3 3 X 3 X X 3 3 3 3 X
I—

1

ot OX 3 X X X 3 3 o X *3 X *3 3
X o 3 3 X E E 3 S E > 1 X X E E 3 E E >
CO •H E 3 X •H X 'H 3 3 3 X 'H X H •3 3
H o o o X X X o X X 3 3 9t X X X 3 X X 3

X U 3 o 3 cn X c3 o 3 cn

a CO 3 o 3 3 3 3 3 X 3 Ex o 3 3 3 3 3 X
Pi O X PM 3 3 s 3 3 o 3 o 3 X 3 3 3 3 o
O O <3 S PM s CM •3 3 E 'w' s CM s CM
S 3 o CM o a 3 1—

1

3 O o CM o CM 3
3 X X X X X X X w 1—

1

X 3 X X X X X X M
X 3 M cn 3 O < 3 cn w 3

^—

\

• • < O X *H ’H •H X X X X •H X
X •H •t Pd Cd X 9s 3 «s X X
(U X 4J 3 3 3 3
3 & .. 3 cn 3 3 O • • E m cn 3 <D o
3 3 X O 3 > > 3 X O 3 > > 3
X P4 3 U 3 X *H X 3 X 3 X •H
4-1 OC 3 X 3 3 3 o 3 X 3 cn

c O 3 3 3 3 3 X 3 X 3 3 3 Cd X
o a 3 O > X t—

1

3 <: O > '—

1

t—

1

3
a o X 3 3 3 X 3 0) 3

H <3 PM pd Pd S H X X S

CO
CN

'O’

-O’

K
•X

CN
CN
O

PM

CN vO CO
(Ti CN vO
o CTI

• • •

CM -H O'

LO CO (

'O’ <rO X CO

(N O lO
OO

<y\

CO

00

cO
00

(Noo

Pm

CH

97



-X

•X

•X

X

0) 0) 0) <D

a^ o XJ iJ 4-) 4J

X 01 Nw^ • •H •H •H •H
00 c/1 o c \0 c c o c
•H o rn •H ro •H •H <N •Ha II CO U-l «N| U-l

C • C C • c
CL, M M M O M

ro ow om •

cn o o m <js o m
<T o rn m

II o o X a\ m CJ\

-‘d' • • • • • •

CL, <r o (Nl o o^

CO

0) cu Q) <D m o
eg o 4-) 4-» 4J U N—>' o

01 • •H *H *H •H • CO
3 CO o C C iTi c o o CJ^ •<r U~l X

C o o •H ON •H •H •-H •H o C7N X X o
•H X Q II

U-l 4-1 4-1 CN 4-1 ***«s„
II C7^ iTi <• 00 X fO

C • c c • c 'nT • • • • • •

CO CL, M 1—

1

M O M CL, cn ^-1 O CM o
)-i

o
B
3H c

»-i

CO

E
•H
)-i

CL,

cu

x:
j-i

U-l c
O -H

0) M
CJ >,
c x:
0) 4_)

T3 0)

•H s
a cn

c oM x:
a,

(U c
x: -H
•U N
<

O T3
CU

CO [i,

(U

0)

K
X
rg

o ’-i

QJ O
X >-i

CJ -U
u C
CO O
S O

CL, 'O

o

X
CX)

c/1

00
oo
•

o
II

CL,

CN

C3^

00

X
CO

oo
o
V

CL,

G X X X X y—S

*3 CO rH #, rH
E X o 3 X •—

1

o
o o 3 O w o 3

• c 3 X E 3 3 X
*H XJ 3 3 o X 3

u •V CJ 3 O H E 3 O
CO 3 L-i O CJ) 3 O U

CL) >- E O cO CJ) X X X X X H CJ X X X X
Ci o CJ •H X X X X 3 *3 X X) 'H X

X o c « o •3 E E 3 E E > "3 E E 3 E E
cO 1—

1

H CO C 3 X X X X *H 3 1—

H

3 X X •H *H
H o U E CU X X 3 X X 3 3 ,—

1

X X 3 X XX Lj O X O X 3 3 O X
a CO 3 3 O 3 3 3 3 3 X 1 O 3 3 3 3 3
G O •H -U CL, 3 3 in 3 3 O 3 X 3 3 S 3 3
o o CJ CO 3 a —

'

3 CL 3 3 a 3 CL
*r*! 3 U o CX o CL X X o CL o CL

CU 3 C_) X X X X X X 3 3 X X X X X X
X CJ CO w 3 3 3 3

^ V • • < O X X X X •3 X) •H X
X 3 3 PC PC X X 9k X X
0/ X (U CO CJ X 3
3 CL • • X X CO 3 3 o • • o 3 3 3
C CO 3 3 rX CU > > X X X 3 > >
•H u •T-C X -cH 3 •H X X 3 X •H
U 0£ o CO CX, X X X w o X iX X 4J

c O 3 3 3 3 X 3 X 3 3 cd

O a X CL, > rX ,—

1

3 <d > ,x
o o X 3 3 3 X 3 Q)

H H Ou, pc PC 2 H X X

98

Weeks

to

First

Observed

Tumor

115



CO

pH

CO

o
e
3H cO

4J

QJ

CO Q
a

(U

s:

C4-I c
O -H

<U -H
O >,
3 x:
0) 4-1

'to cu

•H e
CJ CO

3 OM x;
Oh

(U c
x: -H
i-> N

<d

O X)
3

CO Pm
3
CO

3

X
X

s o>o o
•-H o

x: 3 • cn •

C30 CO o O cn o (T) o c/2 o 00
•H o -d* o o X3 m ro vO ON • X3 00 1—^ O o
33 Q (N II cn cn 00 2: o cn o

• • • • • • • • • • • •

'd* CM cn CN o o <y> CN o 00 o o cn

3
3 CO

o o
XI Q

T3 O
3 3
^ 4.)

O 3
O O
Oh U

X)
ro

c/j

x>
CN

0 0X3
o o ^
O o o

o
oo
OO u~)

o cn

o o o o m

00 CM /«—

N

X3
Mf o O3 rH o O CN O

3 O CN • • • •

XI P4 c/2 o O C/2 o
3 4-1 • o •

4J 3 tn II IS II

eg O
S u CM CN CM

00

<)
oo

CM

CTi

c^
O

•

o
II

CM

rH O X 1—

1

O X
3 o X o X o X o

• X3 T3 X X B 3 3 X X B
CO 3 X 3 3 B X X 3 3

w o 3 3 O H o 3 3 O H
23 Ml O CX 3 3 O U

3 H O X X X X X X X O X X X X X
oc 'H XI 3 3 H X •H X X X 3

X3 o c\3 Ml t3 B B 3 B B > 3 X B B 3 B B >
3 iH e 3 3 X X •H •X X O X 3 *H •H X X X X
H O o 3 iH X X 3 X X 3 *H 3 1

—
1 X X 3 X X 3

x: 3 3 O X 3 M 3 o X 3
a 3 *H O X X 3 X X X 3 3 o X X 3 X X X
3 T3 XI CM 3 3 s 3 3 O 3 *H CM 3 3 S 3 3 o
O <; s CM s-x S CM B X s CM 3 CM
S e o CM o a X 3 B O CM o a X

o X! X O X X o 3 X o X X O X X o 3
•• X 3 3 X X 3 3 X

^

s

•• '3 'V C4M •H •H •H T3 cx *H x *t-

TO >- •H Pi Pi X • • Pi X X
3 x; O 3 3 3 3 3
3 a Ml 3 X 3 3 O 3 3 X 3 3 o
3 3 3 3 > > X X 3 3 > > X
'H Ml x: 3 X •H •H •H 3 X
4-1 oo 4-1 iX X hU 4-» 3 CO 1—

1

X X 3
3 o 3 3 3 cd cd X X 3 3 <d X
O a Ml > CM 1—

1

f-H 3 X > CM 1
—

1 t—

i

3
3 o 3 3 0) 0) 3 1

—
1 3 3 0) 3

H CM CM a Pd Pd S c Ph a Pi 3

O
un

X
cn
CM
O

CM

OOO
o 00
O o
o X)

o o

C30

cn

o

cn

C/3

2

X3m
o

CM

C4M

OO X)O X3

o o o

99



I

CN

x: 0) •

QO CO CO rn o^ CN
•H o a^ • m CX) ON
Q >d* z, 'd- vO vO vO

• • • • • •

sD CN o cn O o

0) <u
o\ JJ u

• •H •r^ m
C/l cr« X) c o c •Mm • c» O m •H •Hz o vO cn CM <N| U-l

' ^ • • • c • c
'S' o ro M o M

CO

4-1

CO

pcj

(U

c
•H

CO

O
e
dH CO

4-1

CD
S-c •H
cfl C5
B
*H QJ

}-l x:
o< 4J

U-l c
O *H

QJ I—

1

O
c x;
0) 4-1

XI cu
•H e
U CO

c o
h-

1

x:
a,

QJ c
x: •H
4-1 N

<C
14-1

O X
CD

CO tM
OJ

CO

>.

cu CD
<N CM 4J M

QJ • CM • •H •H m
CO CO CTi a^ O CN o m CO CT> m c •M c
O o • o O m O O • o •H •fMQ m z O <r o c» z cy> O CM CM o M

• • • • • • • • • c • co o CX o o o o 00 M o M

00
/—N CM
o CM

X CM O s

CD o • • CJN o •

X u CO o OD CO
CJ 4J O • •

4-1 G z II a^ z
cO O
s ILJ CM Oh o

CO

T3
0)

O
o
&4

o
)-l

4-1

c
oo

o

Ln

c/3

z
CsJ

a^

c/)

03

G LG /**N. a
< a ^-N ^ s

o ,G o G a o G
G O G O G o G O

• G X G G e O G G E
e G G G 3 1 G C 3

u o G G O H G c o H
o G O O G o o

cu > a H U G G G G X 1—

1

3 G G G G X
r-M oc G •H •G X *G *G G G •G *G X -G a G
X5 o M U X e e G e e > IG X e e G E E >
G 1—

1

o G G •H *G X •G G G G *G a x: a *G G
H o 'H G tH ,-J XI G X J G a X a G a a G

x: OC G O G W • • o G G
a G *H O G G G G G J3 G o G G G G G X)
G G a. G G S G G O G a G G 2 G G O
O e ^—

'

3 a 3 a G ^

^

3 a a
G e o a O a G rG o a o a G
3CX) o X xi X X G G J X a a a G

G a G G M G G G
y—

\

• • e T) >4-1 •G •G •G X •G •H a
X > .. O «S a a a GX5 0k a a a
(U x: U) *H o G •G G G
3 a G OO w G G G o G E G G G o
G G 4-1 G G 3 > > G G O G > > G
•H G H G 3 4J •H •G G C 3 a •H
4-1 OC OO E G 4J G G G G a G U G
G o G G G CCJ G Xi G X G G CO a
O a > CL, 1^ fG G c < > ,a •—

1

G
O o G Q) G G G G 0) G

H < &4 Q Pi a 3 a a a pi 2

100



ro

4C

•K

00 CO o ro ro 3 CO 3 as 3 Pi •

•H o cn ro <r CO •H •H 3 O
.

CO
22 Q II

r—

C

4-1 CO 44 >4 3 a 1 •

• • • 3 • 3 a a X 23
40 Cm vO pH cr> M o M 3 a a 3m O 3 a

a a 3 O a
cn a a o 3
4J 3 3 CM 3
CO a 3 a 3
Pi 44 3 3 3 a

3 3 a a
<u |4 W X a a

/ N CU CU O 3 3
CN 44 44 • 44 a 00

CU —

^

• *H 'H UO • Pi a •H

5 CO CO CTi CO 3 3 44 a X 3 a 3
c o o 1

—

• pH o •H •H pH 3 3 3 a ^
'H hJ a '3' 23 C3^ o CNI 44 o 44 3 > a 3 a

• • • 3 • 3 O 3 3 •H M o
CO r-H o o 00 M o M S4 1—

1

3 tH O 3
—4 3 a

o a >1 X d) 4^ 9\

B '—

^

a 3 a -X 3
3 •H •H a ^ 3
H cO 3 1—

1

a
4-1 44 •H 3 Pi Cm S
<u *H a a O 3 a

i-i •r-t 3 3 a o 3
cO Q a /—

.

a a
B cn 44 o • a 00 a
'H (U fO 3 |4 CO 3 o

42 X 1—

1

o a • > a
0( 4-1 CU o o • 1 X 2 3 o •

42 l4 o 1 3 3 N-' a a CM
4-1 c o 44 3 a a 3
O *r-l 44 C C30

II •H a a 3 O
CO O ''

—

B 3 a o a
CU t-H s 'O O CM 3 3 3 a 3 00
O >, X 3 a 1

C3 42 3 a a X a
CU 4-1 a 44 a 3 o
XI CU 3 3 •H 3 a a
•H B 1—

1

o 3 a 3 a
CJ CO 3 H 00 o a 3
C o B oo *H a 3 0
M 42 •H 3 CM B 3

a • 3 a
CU S2 00 X 3 o a 3 3 a
s: H r—N o CU Pi o a a 3
4J N 1—

1

CNI o 3 44 a 3 a a a
c X o '—^ • 44 O 3 a

4-1 CU P4 o o 3 a a
o X 1—

1

44 CNI 3 H 3 3 a a 3
CU o C C30 II •H 3 3 •H

CO Pm o o a 3 a & 3 a
0) P4 u CNI CM B B S 3 o
CO CM 3 3 Pi o CM a

a 3 a 3 a 3
rH ''

—

a 00 o
cO 44 a 3 3 a a o
a 44 /—

N

C40 1—1 P4 o X 00 t

I—

1

/—

V

I—

1

3 o 3 o
1—

1

1—

1

o P4 B B • «« 3 X
CU 0 P4 o H 3 m O 3 V

• o Sm 44 e O 3 a o X 3
1 44 3 3 3 • o P4

u 44 3 O H 00 a o 3 X
CU O CJ 00 O 3

(U a43 CJ u 44 44 44 X 3 V 3 a 3
f-4 00 CO CO •H H X H •H CU X •H 3 a 3 a
43 o M B X e B 3 B B > 3 |4 3 CM a 5
cO rH O CU •H 42 *i4 H >4 > 3 3 3 a
H o c i-H hJ O rJ 1-4 CU •H 3 3 3 a

42 • • 'H O 44 CO CU a X 3 o a a
a CO o O U P4 3 P4 a o 1 •H a B o X
P4 44 H CM o; (U 2 CU CU o CU H 3 s 3 s ^

O CU CO NwT s C4 3 C4 P4 O 3 a 3
S a CJ 0 Cu O CM 44 B a a O CM

CO 4i! a Pi a a CO CO 3 3 a 3 3
M H CO CO >4 a 44 3 3 o a O

«• O X •rl •H *H 3 a a a a
X O Pi Pi Pm o 44 a 3 3 oo
CU 42 H CO CJ P4 O 3 3 CM
3 a 44 B CO CU CU O 00 a 00 3 B a
C2 cO CO O CU > > 44 J4 a 3 3 O o
'H u CU C 3 •H •H X 3 3 a X 3 a
44 OC P4 CU 1—

1

44 44 CO 3 a 3 a a a
G o CJ X CO CO 3 Pi CO B 3 B 3 3 3
O a C <I > 1-4 iH 3 o 3 3 Pi 3 a o
CJ o CO CU CU CU Q a m <; a a 3

H CM CM Pi Pi S 3 a 3

101



•

d
o CU

CO X
*H X
1-1 X

• CO cu d
CX CU X *H
3 E <44

O o *H X
u o CJ CO

CiO CU X
CO a X
i-t t-H d CO #s

CO o CO d m
oi V4 cu CO E •

4J )-i X X o CO
0) c O 44 X d o
1—

i

o C4-I cu z
i9 a X X2 CO d m CO

CO O CO o cO

c • • X E
•H c o a. o 1*4 o

•H 3 CU d
CO V O V o *H
)-l d )4 1 CJ
o CO &4 00 cx, |4 >4

E X CO CO

3 4J d X f-4 CJH CO cu cu )4 3 O
4-1 a X CO cu CJ d

>> CU 3 3 o X 'H cu
l-i O X OO X
CO Q V4 d •H • rH CO

E 00 cu X X y-«s O X
•iH CU > CJ >> 44 CO
)-l X X) •H CO X >>
eu. 4J CU OO cu »—

1

3 *v CJ

CO X X CO
M-i CO o CO d d CO o >.
o 'H T3 *H cu CO z M

CU o X CO
cu CO X 3 a #1 1^
o d X 44 cu CO »-4

c X C cu cu •H •X E •H
cu 4J *H X d X O X
T3 CU 4J OO 3 d cO

•H E CU •H CO X
O CO o >4 CO CO a
c o d CO •H cu |4 XM X cu CU |4 CO X CO d

(X •d d X CJ CO

CU c •H •H CU o
s: •H O > Xi 44 d
4J N d 3 o cu CO
< •H E X O X O

y-i o cO |4 CO CO z
o T3 )4 00

CU CU cw CU o fs

CO tM 3 14 >4 C/5 CO

cu o cu o X O E
CO 14 CU >4 d 23 o
>. 3 X X o d
rH cO 4-1 X d CJ *H
CO )4 o CO O
g CO cO <x u cu E M< CU d o 1 X o CO

4J CU X X d O
cO X cu cu o

• CJ CO X 00 X d
*H )4 > CJ d cO cuu XI o |4 X •i4 X
d 144 CU CO X 44 cO

cu 'H X s 3 o X
1—

t

r—

1

d 1
—

( CO

XI CU •H cu U X
CO z > X X CO oH cu CU X (U •H

f-H o V-4 CO

X d d d CO
d cu •H CO o o
cu 4J X • X o z
V4 i4 D. CU o
4-1 <x 3 a u CO

d o d X >4 cO
^—

s

CU X O >4 cu d o E
T3 > cO a OO X o E o
CU X •H o 3 d
3 4J o .H CJ X cu

C CO V4 <x o d X X
*H 00 a <3^ J4 •H cu CU CO
4-1 cu X r4 CO X
C d cu CU d CU o cu CO

o X X o X o X
o < H H CJ H X H a

^ y X CU 44 00 X

102



-C CU U~) • •

60 CO 'O’ CO vO to 60 O 00 1-H <Ti 1—4 CO CM m ,—4 lO CM
•H o • CM 60 r-H o o -O' • -O' CM o vO C3^

PC o m <T> -cr I-H LO 00 z O m CJ^ CO r-'
• • • • • • CM • • • • • •

,—4 o r-- o o r—

4

r—

4

o 1—4 ^H o a\

U)

4J

CO

0) ,r^ /—

'

iH 'O' CM
cO '—' CO
s '—'

(U CU r-' • o •

IS CO -O' cc 60 -cf 00 'O' CO CO o r—

4

CO —

M

<t
o o ''— • 00 C'' r—

4

CTi I-H vO ^H -O' • CO o o 1—4 o
c hJ o CNJ 2: f'' O CJ^ o <1* —

.

Z r—

4

vO o CM -O' m
•H • • • • • • •O' • • • • • •

o o CO O o CM »—

4

,-H o CM 1—4 o o
M ——4

!-i

O
B
3 COH 4-1

CU

M o
cO

B <U /—

\

•H t3 r—

1

CM m
^ +J CU o CM • 4~) CM •

Pi x: P4 V-»r c/o f—

H

CO
C o +J • ^H •

4-4 *H 4J c CJ^ 00 z
O crt o

1—

1

PJ CM CM
(b

C 4-1

CU CU
t3 B
•H Cfl

O O
C42M CX \

C 00
0) *H vO CM
N r-H ' '—

'

4-1 <; TO o • •

CU p-l -cr c/o CJ\ CO
4-4 T3 i-H 4-1 o • 00 •

O CU O 3 ,—4 Z —

^

Z
Pm o o m

CO 04 u lO CM
(U

CO

!-4

r—

1

O 4H 4-4

CO 4-4 4-1 .r-v

c 'cO r-H r-v I-H

< B i-H O 3 I-H O
o O 3 O O 3
C-3 5-4 4-1 B 3 4-1

• (U CO 4-1 3 3 XJ 3
CN TJ B 3 O H 3 O
pt] < o O (X> O CM)

>, c CJ) 4-1 4-1 4-t U '3 3 U 4J 4-1 4-1 4-1

01 60 5-4 -H •iH •H '3 iH •H 3 40 •H •iH XI •H •iH

T—

1

o cO O "3 B B 3 B 6 > O xt B B 3 B B
-Q r-H 4

—

1
5-4 3 •H •iH JC *H •H 3 40 3 •iH *H 40 •rH •H

cO o 3 CO i-H hJ h4 O rJ 3 ex I-H 4-1 i-J 3 rJ 4-J

H -3 .H U O 4-1 3 o O 4-1

CL, 1—

1

O U 3 3 3 U 40 B O 3 3 3 3 3
P4 o; 5-1 PM 3 3 S 3 0) O o PM 3 3 z 3 3
o O CO 5 PX ' a 3 s ex '—

'

s ex
s O iH o PX o o- 4-1 40 o PX o PX

4-t 3 h4 d 1-J 3 cx) 4«i pJ z 4C 1-0 z
CO rH CO M 3 3 3

• • CL, iH TO •H •H *H X) •iH •H
p>> (U CU #, PC t2 P3 ••40 cC PC
-3 PC O o >, 3 o
CL, o CO 3 3 O 3 B 3 3 3
cO 4-1 05 ;> > 4-1 3 O 3 > P»

P4 .. cO 3 •H *iH 4-1 3 3 4-1 •rH

60 5-4 to rH 4-t 4-1 3 •H 3 I-H *iH 4-1

O 0) 0) CO 3 3 3 Xt 3 3 3
to > PC > I-H I-H 3 4-t <d > I-H I-H

O •H 3 3 3 •H 3 3
H 4-J CM dS PC Z CU CM PC CC

103

Weeks

to

First

Observed

Tumor

84

110



Table

E2.

Analyses

of

the

Incidence

of

Primary

Tumors

In

Female

Rats

Fed

Azlnphosmethy

1
in

the

Diet^

I

(1) o 0) 0) 1
1

fn
<NJ U u 4J 4J 11 s_^

x: d) 1 • 1-1 •H •H •

60 ml to c m c c <N c o^i to ro '3- m ON
o • •H

11 3? • CM «N 00 vD CM
30 qI <f z u-i U-I u-i o U-i 11

***^ z —

H

X> 00 ON
c • c c • C 1!

m • • • • • •

M O M M o M 11 o o —iH

T3 *H
01 O
x: v-i

o u
•u c

o
S u

/<—

s

1
1 o o

00 o 0) 0) 0> 0) 1
1 in >3

dji
o 4J 4-1 <u 4J 11 N-x* O

'w' • •H •H •H ooi1 •

wl o c d d — d CT»
1

o -.3 CM o o ro a^
° <r •w •H *r4 00 •H m in v£> o c^
ol V U-I iCt U-I U-1 U-I 1

n iCl o> m o vO v£)

c • d d • d 1
' CM • • • • • •

00 Oi M '3 M M o M 11 CM a. o CM CM o in

oo

o

!/)

O
o
II

Oh

fM

00

«NI

to

1 CO
o

1 co o
TJ o • • ! •

<U t-l m o t a^ CO
i-H U o> • » 00 •

o c 30 z V 1
''Sk z

o o '

—

I ON
Cu o o Oj t CM

ON

VM « uu
f—

1

6 63 y-t

O h O E 1—1 O U
(U o u 0 c O 0 1.1 o
T3 b iJ E 01 C Ui lU E
c 4J c 3 •o 03 lU C 3
a) c o H < T3 C c H
u c u < 0 u

> H u 4J 4J 4J T3 03 u u u lU u T5
6C x> •r4 M-l T3 t-l t-l 01 X3 tU T3 t-l ti 03

o1 to u "O e E 0) 6 P > O to TT p E 03 E P >
*H o rt a) •H x: t-l fl 1.1 X! O 03 •rl tU x: tU tU U
o z 0) J J o -J J 03 a z ja J J o -J -J 03

x: c o 4J X o CO 0 u CO

a • 1-1 o U u t-l u X3 E . O o 5.1 tu 63 u lu X5
«0 -j Oi 0) 0) 0) 0) O O 65 z a- 03 03 03 03 o

o 6 3 a s--' 3 Q. u E 3 CU 3 a
s o E 0 a o CU 4J x: O - O a o cu u

c 0 J 3 J 33 U) o c 63 -J 3 X«S J 35 X
u m « u •H E m M u

.. o ~a iw t-l o O •3 t-l •r4 t-l

T3 >• .. jj ai (I. • • Wi c - ac ai tt,

<U x: 5s «0 o aj >t 63 03 O
3 D i-i o X i-i (U 0) o u O T3 (3) 03 03 O
C ffll !fl O <u 3 > > 4J 65 O fS 03 > > u
t-( U C 3 4-) t-l 4J c 1.1 3 ti •H
4J bO o; U 4J 4J X t-l 03 X tU u u X
c O 3 T3 « 63 3 T3 5s 63 63 65

0 a 4J <( > o. 03 < a > rH 03

o o 0) 0) 01 03 t-l Q> 03 03

'w' H !Xi a. ai ai 3 CU Ou ai 2:

104



pd

0

1 c«

H w
(U

-H
U Q
CO

B (U

•H ^
>-l 4-1

Ph

CU

C 4-1

0) (U

XI S
•H CD

o o
C rCa

III

•H
N
<

IW X3
O (U

CD

<u

CD

cO

G<

eg
w

XI
cO

H

CSJ X-N 'i-o CMo O
X CU • LO • m
00 CD o 00 CT> X Csl m o m o 00 o
•H O X m o CSJ 00 CT, r-H o f-H oo
X Q 00 II CN ON m fO CO

II 00 o ro os CO
• • • • • • • • • • • •

CL, o^ m o m •<r 04 cy^ CO o o

X OS LO
CO CO o
e o
CU CU m • X N—/ •

lii 3 CD -nT zn CM X 00 o CJN 1^ o CO O 'd' o X lO
O o • CM CM o cy> i-H uo CO 00 CM o 00 CJN

c X Q <5“ CM X os 00 o m H LO X O CM 00
•H • • • • • • • • • • • •

<r o >d* o o 00 P4 CM CM o CO
CD CO X X
>-l X

00

T3 iH
CU O
X M
O -u
4J (0

^5

T3 O
(U )>4

r-i 4J

o c
o o

CTi

CO

2

<N

m
cr»

oo

CL, U CM CL,

X

CL,

XX ^~N X
X-N X X
X o X X o
o X o o X

X X X a X X
CO X to G X PS

e c: o H G o
o o X X o u

On c o X X X X T3 o X X X X X
00 (U •H •H x X X CU X X t3 X X
o X X a a OJ a a > CO TO a a 01 a aX <: CU •H •H X X X X a CU X •H X •H X
o X X X o X X <u o X X X o X X
X X o X CD c: o X
o. cO o X X cO X X X (U o X X CO X X
X a PL, (U (U 2 CU o PL,

9^ (U 2 CU <u

o •H 3 CL, v-^ 3 Cl, v.^ 3 a S_4 3 CL
2 X o CL, O D, X X CO O a o a

X X X X X X X CD CD O Cd X X cd X X
o CD CD X So 2 CD CD

C-) T3 2
•H H C-3 T3 •H X

TJ So cd X #L 9s Pd Cd
(U X a CO O
G cx CD (U (U O •• a CD CU (U

G CO X CU > > X T3 O CU > >
*,H X CO G 'H 'H X G 3 •H •H
X 00 G X X X CD O (U X X X
G o (U cO CO CO Cd X 'C3 c« cO CO

O CL. X > X X (U S>N <3 > X X
O o X (U (U X CU

' H <d PL, Qd cd 2 H PL, cd Qd

00

(Ti

CO

2

a\

o
o
o

105

Weeks

to

First

Observed

Tumor

115



(A

4J

rt

oi

0)

to

e
(U

fa

c

CA

M
O
e
3 cO

H 4J

<U

-H
Q

cO

e (U
•rH X

4-1

CL<

c
fa fa
o

fa
CU to
CJ X
c 4-1

CU a
T) B
•H CA

CJ O
C XM a

c
(U •H
x: N
4J c
fa
o <u

fa
CA

CU

CA

K
*

/*—

s

ro CM
fo oX (U N—

/

• m •

60 CA c/3 CM sJ- CO 00 o or X m CM ON 00
fa O 00 • CO cn o ro 00 00 m UO o^ rsi CNIX Q m z <r O O <SJ o m II o o m

***«««» • • • • • • • • • • • •

CM o o> o o 00 m CL, CNI o o to
00 v£5

m

0)

3 (A

o o
j a

t/3

LO .

'0- Z
CM

00 CM O
CM

—< CM 0>
• • •

o o
<r
CM

o cn
o tN oo —

<

• • •

O O CO
CM

lO

00

m
'd‘

00

K
•it

CM
Oo
o

CL,

00
vo 00 o a^m -Lt ^ o -H -<r
CO 1^ LTi 00 CM -H

• • • • • •

00 O O

60

X fa
CU o • m
X L4 zn
a 4J •

4-) C3 z
ccj O
S U

60

CNI

(N • IT)

C/^

•

ON

<NI

X o
CU L4

fa 4-1

o c
o o
fa o

(Ti

t/3

z

00 o^^ O CO
CM O O

• •

o o
'0-

O' II II

CM CL, Dli

CO X fa X CM ^"N

c 1-H y*s fa
< E fa o )-l X fa o S-I

O o M o CA 3 o S-I o
3 S-i 4J E S-I X 4-1 E

• •H 4J 3 3 O 3 4-1 3 3
CM O 3 O H E 3 3 O Hw cO L4 V4 O O 3 S-I O CJ)

> e O 3 O 4J 4-) 4-) 4-) X H H O 4-1 4-1 4J 4-1 T3
(U 6£ o O fa •H X) fa fa 3 fa •H X •H fa 3
fa O c ^ o ”3 E s 3 E E > 1-^ L4 X) E E 3 E E >X fa •H 3 3 3 fa fa X fa 'H L4 3 3 •M fa X •H •1-4 S-I

cO O O e (U fa X X o X X 3 3 3 fa X X a X X 3
H X L4 O -3 O 4J W O 3 O 4J 3

o CO 3 3 o V4 V4 3 )-i V4 X 1 o S-I S-I 3 S-I S-I X
jj o fa 4J fa 3 3 *r. 3 3 O h X fa 3 3 2 3 3 O
o o CJ CA N-X 5 CL, 3 a 3 s CL s-x 3 a
s c L4 >, O CX, O Q. 4-t fa E o CL o CL 4-1

CU 3 C_3 X X X fa X X CA 3 o fa X X fa X X 3
X O CA w L4 O S-I CA 3 S-I

• • <3 O fa fa fa rj •3 CM fa fa •H
X to 3 U fa fa fa fa fa fa fa
(U X 3 3 o fa O 3
3 •3 fa w 3 3 O .. O CO L4 3 3 O
3 cO X 3 ifa 3 > > 4J T3 fa 3 3 > > 4-1

•H u fa 4J fa 3 fa fa 3 M •r^ •rH

4J 60 o M a fa 4J 4J CA O fa fa V4 4J 4J 3
a o L4 3 3 3 fa S-I fa 3 3 cd (T3 fa
o D to CJ) fa > fa 3 to <; > CL 1—! i-H 3
u O X Q) 3 3 X 3 QJ OJ 3

H H fa cxi fa 3 H fa Ct DCS ccS 5

106



1 0) <u 0) OJ 1

1

(U

rsi 4J iJ rsi 4J AJ 1

1
-C • H LO S—

'

• o|
W) o c/3 ro C30 vO d 04 c c/5 <r m d CM c <r

I *H CO ON • (NJ C33 •rH F* 4 •H ON • » -4 r-- •H 1

i ^ a Z o o o m U-i o U-f 1

1 • • • c • C • • • d • d 1

1 CNJ o '3- M o M o o 00 M o H4 !

j vO 1

(0 i 1

iJ 1 1

m 1 1

a: 1

I K
j

1

0) 1 •K
1

1 vO i

«TJ
I m CU OJ (U a>

t

6 ! 00 o 4J 4J vO 4J 4J 1

0) 1
(1) 'w' • 'w' * •f4 ooi

b
1
5 CO o m (N c d m C/5 m m vO c vO c OnI

o o C?N 1-1 •—4 •H ON • ON o •H m •r4

C -3 Q II m 00 03 u-t 04 <r CM ro U-4 U-l

•H <
• • • c • d • • • d • c \

1 b 00 o CN t-H O hh ro rsi o m M o M 1

CO 1 1

kJ 1

1o (

1

e !
1

3 C8 ! 1

H iJ

(U

>> -r^

j-i a

(U

CO

>>

rt
1

1

e 0)
1 * /«-*S

•H j=
!
'o rH o ! O

k4 4J 0) o Nw** •
1

j

•

Oi jd >1 CO 1 CO
c o u o • t o •

CM •H ' u c 2: i —

H

z
o

!
^ o *

r-J 1 IT* CJ o ’ o
(1) 1

1

c J3
( !

C kJ 1 1

0) CU 1 1

"0 e 1 1

•M m 1 !

0 t 1

c i 1

M a '
1

c 1 CO 1 /«—

s

0) •H 1 —

H

' ro
N 1 fH o ! N—

'

4J <«
!

o • • t •

CU kl m CO o ’ lA CO
U-l T) b 4J o • ’ o •

0 <U o c •z II
• —4 s:

b o o *

Cfl b CJ b t <r>

(

I

I

I
!

c d d
c fH O ki S (= fM o kil

0) o kl O o 5 o ki o
o kl kl B c c ki kl G

• c k) c 3 *H •**4 kl c 3
CM ki <v c c H o o C c Hb 0 u o CJ kl u ki o CJ

> H CJ kl kl aJ 4-) T3 d o d CJ U kl kl AJ •3'

(U ot 3 •fC •3 •r4 d o o •H "3 •fC dl
o e ki -a f= e d e? e > o F o 3 e G d s e >
•b o d d •H *F^ x: f-l •r4 kl c d c d •M •fC J3 *fI •fI ki

«T! o •H d »—

H

-J -J o J d d e d J fJ CJ _3 J d
H J3 00 d d O kl CO T3 o •3 o kl CO

Q d d iM 0 kl kl d u kl X3 <; c d o ki kl d ki ki JO
ki S s J b

a!
d 0) d o •f*4 kl b d d <Fi d d o

O S o 3 a '—^ *> b Ci CO 3 b 'W' 3 b
b Q) Li 6 O b 6 b kl .. ki >, O b O b kl

*y« U O J 3 J 3 CO "O d CJ -J ro J 3 CO

d ki CO CO ki c Ci CO CO ki

.. CO T3 U-l •H •f4 d o •3 1-1 •fI •r4

T) >• o »k ai C3i b F-l c ki «k b b b
0) J= CO 1-( Lf d o d d o
3 o <U 00 CO ki d d O T5 CO d d 0
3 di k) c d 3 > > •u d d > > kl

'H ki •M d 3 kt •M •fI ki kl 3 •r4

4J M CO 6 F^ ki kl kl CO d X CL fH AJ XJ CO

d O <1) d d d d S >> 03 d CO 03 b
o a fH > a F-l d G CJ D-i > ^i4 d
u o fH d <u d d d d <V d

H <*; b o ai b b 3

107



Table

E2.

Analyses

of

the

Incidence

of

Primary

Tumors

in

Female

Rats

Fed

Azinphosmethyl

in

the

Diet^

00

s: 0)1 w •

CO tol sf m 00 o^
•H o cy> • 00 in rsi

q| m 'S- <T> CN
• . • • • •

o ro o o 00

c»

rg

o

*m
oo

•

o
n

cu

o
-a r-4

OJ 0 w • >3' •

1.1 in 00 SmK*' in
o 4-» o • •

4-1 c o^ z
o ^

—

5* u

OO

o o 'S-

o oo o m
• • •

o o o

Oil1
w • \Ol

1

^ •

Cfll
1

CO <r m vO 00 r>. C3^ vDI CO 00 '3-

° • 00 o^ m pg CO • 00 (Ti

qI1

'0- in <r o> pg 1i <f z •<r O
• . • • . . 11 . •

ON O ro o o 00 1
1 CO o O

•3 o m . m •

0) u o t/5 0 0
f—

1

4J .

o c z II

o o m m
Oi o

ug

a

14-1 iig

i-g

XI r-g o u •-g

O Li o r-J 0
c u 4J 6 3 u
5 u c 3 6 u

c o H 0 c
53 o Li 0

> T3 u 4J 4J L> 4J •31 4J C-J 4J 4J

M to t-< T3 -r4 ig 3 I C/3 ig •ig

o 0 •3 a e 3 6 E? > •3 6 G
•-H u 3 •ig •H U -g 3 •ig •g4

O X) -J 3 -J J 3 3 J J
s: •r4 o 4J wi -.g 0
o 0 tg »g 3 >g U XI Li 0 Li Li

Ll a. 3 3 3 3 0 iJ a 3 3
o >> a v-- 3 a 3 3 a
s .. O a o a 4J e 0 a

•3 -J 33 =) 3 0 -J 33
C CO X Li 3 X

• • 3 •3 ig •ig c •3 tg
T3 > « ai ai a U3 - a:
(U x: o U 0
3 Q CO 3 3 0 X) to 3
C 3 > > 4J •• a 3 >
•H Ul u 3 W >i 3 •.g

4-» oil rt 4J 4J 3 3 ^ 4-1

c O' e 3 CO 3 Li 0 3 3
O Q e > *-g 3 3 a >
o q1 ft 0) 3 3 4J 3

H a. Di aS 3 3 a aJ

I

I

I

108

Relative

Risk

(Matched

Control)^

0.628

0.000

Lower

Limit

0.062

0.000

Upper

Limit

32.213

4.097



CO

4J

3
oi

3
1—

1

CO

e
cu

Pt4

3
•H

CO

l-(

O
0
3 3
H 4-1

3
•H

U4 n
3
0 3
•H -3
X 4J
CM

3
C4-4 •H
o

1—

1

3
O X3
3 4J

0)
32

73 0
•H 3
O O
3 x:
i-i a

3
3 *H

N
4J

14-1 33
O 3
b

tn

(U

m

I—

I

«
C
c

CM
w
(1)

T—

I

-Q
cO

H

x: <D

60 (0
•H O
32 Q

cn

ON
cn

t/3

(U

^ CO

o o
J Q

CM

CO

z

60

73 -H cr.

3 O CM •

-3 J-i c/3

3 4J •

4J 3
3 O
S O Cs|

»x Ln
73 O
3 1-4 CO
tH 4J •

O 3 0^ 2
O o
Oh O m

(U

O

s • •

73
3 J3
3 G
3 3
•rl M
X 6C

3 O
O O
O O
N—

^

H

73
0X5

rt O
4J g 3
3 O 3
3 3 3
V4 3 t—

1

O 73 3
3 < >
3
Oh Oh

m
o
o
II

3h

0)

tJ
c
(U

V4

H
>-c

cO

<U

G
•H

y-i

4-)

V4

CO

o-
0)

Q

I—

(

'O- O CM
• • •

O O Mf-

m

cn o^ 1—4

mT O O
• • •

O O Vj-

o
i-l

4-t

C3

o
C_3

73
(1)

O
O

e t
•H *H
j XI

>-i u
0) 0)

^ a
o a

XJ XI 33
CO

•H
Oi

<U

>
*x

0)

O CM 00 3 X
(3^ O 00 3 oO o m X 3 XH 1

• • . X X XO o t—

1

CJ 4J X 3
O 3 G
O X 3 O

4J X o
3 3 G
X 3 X
4J 3 O 3

3 3 X
M pD X X
O 3

• C4H Xm • X Xm CM cn pH 4J iH 73 3 *H
CO o f—

H

fH 3 3 3 X &o o un 3 > 4J 3
• • . O 3 3 X Xo o 4 X <-i a G O

3 •H
G. fn 73 3 ^

4H 3 X -SC

•H 'iH X ^
3 t-H

4J •H 3 X G
•H X "H O 3
3 3 cx O

X X
4H O • G 60
3 X cn 3

G • > -Hm 73 Z 3 O
pH 3 (1) H i-H X
pH 3 X X

•H X X >> 3
0 3 X O
3 3 3 •H U
X •H CJ X 1

3 •H •H X
G MH X 3

3 3 -H 3 X
f—

1

O 3 X O
2 X 60 O X

• 0 60 -H X 3
73 •iH 3 G 0
3 3 X
3 3 o X 3 3

14-4 M O X X
C4H X 3 X X

3 O 3
•H o - 3 XI

Vh O 3 •H X
0 3 3 •H
G- ,G 3 -H G Sa 0 3

3 3 X O Gm 3 •H 3 X 3
CM X 60 O

C4-4 3 3 X X
rH X O 73 60

1—4 u 2 O 3
O X o g 0 3 73
X o •H 3 cn O 3
4J 0 m 3 X O X 3
3 3 . 3 • O
O H CM <x O 3 XO \0 60 o

4J 4-1 73 3 V 3 X
73 •H t4 3 73 •H 3 •X 3
3 0 0 > 3 O G X
X •H •H >-i > 3 3 3 X
o XI XI 3 •tH 3 3 3 X
4-1 m 3 -Q 73 3 O >X
3 X l-i X5 O •H X 0 O
Z 3 3 o 3 X O ^ 3

a X Q 3 X 3
O G. 4-4 0 •H X O
^-5 33 m W 3 3 <X 3

3 M G- 4H 3 3 O -X
•iH 'H 3 X X X
od O 14H X 3 3

X O 3 o a
3 O 60 X 60 3 e
> iJ M X 3 3 O

73 3 3 X 73 O
4-1 3 3 X5 3 -H •X
3 M « 0 3 0 O 3
1—

1

3 O 3 3 X 3 X
3 3 Q Z X <; •X X
oci Z 3 X5 o

o

y-4

•H
(3

60
•H
CO

4-1

o
3

cu
3
O
X
60

a .

3 T3
O 3
X 4J

O X)
U C

109

(**)

when

P
<

0.05



Table

E2.

Analyses

of

the

Incidence

of

Primary

Tumors

in

Female

Rats

Fed

Azinphos

methyl

in

the

Diet^

I

c
O 3
M J2
•H 3
3 X

• 3 3 3
o- a •H •H
3 6 >4-1

o o •H iJ

)-l 3 O d
W) 3

a 4J r
3 3 3

o 3 c E
)-l 3 cd 0
4-1 3 X x: 3
3 O 3 4J •H
O M-4 0
O X 3m 3 3
ca o 3 o 0

• • 0
c o & o 3
•H 3 3

V O V X
3 3 3
3 n-i 60 ru
-3 ^

^

Sh
4-1 3 X 3

3 3 3 3
a 3 3 rH
3 s O 42 1—

1

O X 60 *iH

3 3 •H • a
60 3 xi J2 ^ 3

> o a
T3 3 X
(1) 60 3 rH 3
W 3 3 CO
O 3 3 3 tfi 0 •

T3 *H 3 3 z CO
3 O 3 0

3 X) s •H CJ z
3 3 3 3 3

3 3 3 •H -r—i B
•H 3 42 3 42 0 3

4-» 60 3 3 B
3 •H W •rH 0
O 3 3 3 0 3
3 3 •H 3 3 •H
3 3 3 3 jC 3 3
T3 3 H 3 0 3
•H •H 3 0 3
O 1-H > O4 3 3 0
3 •3 3 0 3 0
•H B 3 0 X 3

O 3 3 3 3 3
3 3 60 rH X
3 >4-1 3 0 3
s 3 I-H 3 CO 44

o 3 0 3 0 3
1—

1

3 3 3 d Z
3 42 3 0 3

3 4-1 3 3 U -
3 0 3

3 3 3 0 3 S 3
3 a o 1 42 0 3
4-1 3 X 3 3 i-H

3 X) rH 3 3 t—

1

O 3 42 60 X *H
H 3 > 3 3 3 3-
X) o 3 3 -H 3
3 >3 3 3 X 3 a
•H 3 e 3 0

3 rH X
^

^

3 *H 3 0 4J 3
Z > 42 X W 3

3 3 3 3 •H
i-H O ''

—

' 3 r
3 3 3 3 CO
3 >> 3 •H 3 0 0
3 3 X • 0 Z
3 •H *H a 3 0
31 i3 3 3 3 3 m

•H 3 O 3 3 3 3
3 O 3 3 3 Q S
> 3 3 60 X 0 s 0

0) •H •H 0 3 3
3 4-1 O fH U 44 3
C 3 3 >n O 3 X X
*H 60 a. a\ 3 •H 3 3 3
.U 3 3 1—

1

3 3
C 3 3 3 3 3 0 3 3
o Xi 42 O 42 0 42 Jh
o < H H O H a H 3

T3 3 3 60 42

t

no



APPENDIX F

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS

IN MICE FED AZINPHOSMETHYL IN THE DIET

111





I

I

u
o
e
3
H nj

00
X 0) V.^ • m • mi
60 m in m CM 0 f'* X o^ X m 0 m
•H o o • ON o> 0 a^ 0 • m 00 0 c <r I

Q m 2: 00 0 X z CM 0 1

• • • • • • • • • • • •
1

0 0 CSl 0 0 00 0 0 0 0 1

oo

(U i

1 CM
cC

1

0) •

5 M c/:) m X CM
C 0 0 ON • o^ ON
•r^

j

X Q z CM ro
• • •

CO 1

i
0 C*5

ro

'S-

<N 00
fM

«s

•mm

«s
cyi

X 1

I

• cmI
X X X ON

cy^ • 0 X m 1

<r z m m X 00 CM m i

• • • • • • !

00 0 X 0 0 i

Sn 0)

Vj -h
« c
6
•rl Q)

Vi XI
CV 4J

M-l C
O *H

0) r-l

o
c X
(1) ^

TJ 'H
0) O
X Vi

O 4J
4J C
to O
S U

t/3

I

(

«S
o> o

CN

C/5

Z

I

I

I

I

I

o
o^

I

0 cn

c 0M Xa 0 •X
(U c •H

•H NX
X> N X

<c T) 0 CTi • cr •

U-4 (U Vi CM X CM c/5

0 T) X X • X •

(U 0 C z ^—

,

Z
(0 0 0 X nO-

(U cv u r—4 X
cn

X
3 X X
c X X
c X fp

0 p X 0
0 p 0 0 p

• u u X E p P X
CO X c 3 3 X c

Cs-i X C 0 H X c 0
0 0 u 0 0 U

(U >i •iH u X X X X •3 XX u X X X X
fH 60 X X 'H T) X •p 3 X 3 X X T3 X •P
X 0 u 3 e e 3 e e > Cj 6 T) F F 3 e F
(C X c 3 X •H X •p •p P 3 C 3 •P •P X X •p

H 0 0 X 1 X p X X 3 0 c N X P X 1

X kl 0 X 3 P X 0 X
a X 0 p u 3 p p X 00 p 0 P P

1 3
P

i? (V, 3 3 3 3 0 p a. 3 3 3
0 Vi s.^ 3 a. NX •* a P 3 S O. N-^ ^ a
S CO 0 a 0 a X 3 CJ 0 CV 0 Q.

X X X X X X 3 X X X X X X X
0 cn X P 0 p 3 3

• • (U •3 X X X 3 0 "3 •P X
>x oi Qd (b > •> Gi OcC

X X CO 0 X 3 P
a < e cn 3 3 0 < E 3 3 3
03 0 ID > > X 0 3 > >
Vi c 3 X X C 3 X *P
6C .. <u X X X 3 .. 3 X X
0 60 73 CO 3 3 X 60 T3 3 3 3
a c c > X X 3 c <; > fX
0 3 3 3 3 3 3 3
H X a. 3 X Oi cad ad

113

Weeks

to

First

Observed

Tumor



I

x; (U

O
N—

^

•

00 03 C/)

•H O o •

Q cn z:

o

om
o

o o m
o oO O 00

IO O I

o o <a-

o o
• • •

O O 00
'3-

• • •

O O ro

<U

o
•H
s

rH ^ N rsi <u (V <D <u CNI

eg sD O 4-1 4J 4J os (U N—

r

• •H *H •H •H 00 S •

3 03 o c C c C 00 00 o o 'd' CN O v£3

c o O o •H m •H •H m •H N--' 00 o O
•H Q m II IH m M-i U-f II 'd- o O 00 O X)

''—

.

c • C C • C o • • • • • •

03 m CL, M M M o M m S-I o •—

H

lO| o o 00
l-( o ro
O u~l

e
3H C5

X
*o

00
CX3

03

V4 •H
CO Q
e
•H 03

x: "O rH o
(X, 4-1 03 o —

^

•

X l-l c/2

IH c o 4-1 o •

o •H 4J c
eg o

<u iH 2 'O o
u
c x:
cu 4-1

T3 03

•H e
CJ 03

c O
IH X

cx,

(U c CN
x: •l-l o O
4-1 N rH '«w' O
< X o • •

CM 03 H H c/2 o
O XI rH 4J m •

0) O c •-H II

03 U-i O o
03 &, u o (X,

03

rH
n)

00
/—

s

o

CO

2

o
a^

ro
CO

CN
oo
•

o
II

Oh

X o l-l X 0 l4

X 03 o l-l o 03 o l4 o
• CO X l-l 4-t E X l4 4-1 E

S c 4-1 c 3 c 4-1 c 3
Pm O 03 c o H l-l 03 c o H

o H o CJ O l-l o CJ
0) l-l H CJ 4-1 4-J 4-1 4-1 X H u j-l 4-1 4-1 4-1 X
rH OC CO *H H X *H *H 03 cO •H •H X •rH •H 03

X o 03 1-4 X e E 03 E E > E l-l X E E 03 E E >
nJ t—

1

o CO 03 •r^ H X 'H 'H l-l O CO 03 •M *H X H •H H
H o •H 03 X X X a X X 03 •H 03 X X X u X X 03

X OO C o 4-1 03 aOX C o 4-1 03

a a •H o l-l l-l eg l-l l-l X c CO o l4 l4 jO M l4 X
H CO X CL, 03 03 2 0) 03 o CtJ E X X 03 03 2 03 03 o
o e •SM 3 CX 3 CX B 0 N—

r

3 X ''

—

' 3 X
s 03 e O CX o cx 4-1 <v CJ E o X O X 4-1

X o -ili X X X X 03 l-l o Hi X X Hi X X 03

X 03 03 l-l CO l-l 03 03 l4

• • X CM *H *H •H 03 T3 X •r-4 *H •H

X >1 •• oc Pi X • • O Pi Pi X
03 X 03 CJ 03 cn *H CJ 03

3 a 03 03 l-l 03 03 O 0) CO 03 l4 03 03 o
C cO 4J 03 3 > > 4-1 4J c 03 3 > > 4-1

*H H •H 3 4-1 H •H CO 3 4-1 'M -H
4-1 0£ CX rH 4-1 4-1 03 C/2 E r

—
1 l4 4-1 4-1 03

c O CO CO CO CO Hi 0) CO CO CO CO Hi
O a rH > a rH rH 03 i-H H > a X X 03

u o rH 03 03 0) 0) -H 03 03 03 03

H < tx Q (X| pi 3 < 33 Pi pi

114



JC

»c
00 0

eg 3 3 CO <}
>_ 4-t 4J 0

3: 3 • •H •H m •

ao 3 0 00 vD 3 C3N 3 0 0
•H 0 m • rn cO 0 •H r>. •H m
Q Z ^ m t-H IW M3 g-i

II

eg • • • 3 • 3 CTn

1-^ —I 0 eg M 0 M I-H 2

<u N
o 2
•H '

s •K

K
(1> eg eg
i-H /~N 3 3 eg
nJ 0 4-) 4-1 s_^

S 3 • •H •H Mf •

3 3 0 0 00 CM 3 eo 3 r-. C3> C/D

C 0 0 C3^ 0^ LO 00 •H •H •

•H hJ Q II
CM 0 00 CW 1-H <4-1 2

• • • 3 • 3 f—

(

CO eo p-( 0 0 0 M 0 M 1—4

o
e
3H cc

t^O)
Vj 'H
CC3Q
e x>
•H OJ 0
i->Xl 33 iH 0 m
PU 4-J 3 0 0 •

1 eg «

X U '— 0 1
' c/3

M-l 3 3 4-1 •

O-H 4-1 3 00 II 00 2
eg 0 —

^

(UrH S 0 0 Ph eg
O >.
3^
0) 4-1

T3 <U
•ft E
O CO

3 OM j:: s

a CO
(U 3 eg CM 00
JS -H '—

'

4-1 N I—

t

0< 33 0 00 • 00 •

M-l 3 }-i CN C/3 eg 0
OTJ r-( 4-1 • *—

4

3 0 3 —

-

2 II

CO pCj 0 0 0
3 P-l C3 eg CO 2
U

3
3 M-l 0
3 g-i /—V

< I—

1

3
0 3 B

0 3 0 0
• D B 32

4-4 3 3 3 3
3 0 H 2 B
0 U <d 0

3 CJ 4-1 4-1 4-1 4J 2 3
iH 00 3 •H *H 33 •H •H 3 3 -H
Xi 0 3 33 B s 3 s B > 3 3
3 iH rH 3 -H •H J3 •H •H 3 rH 3
H 0 3 iH t-J kJ 3 i-J Xi 3 3 3

-3 iH 0 4J 3 2 2
CU iH 0 3 3 ert D 3 2 2
3 3 Di 3 3 2 3 3 0 3 3
0 0 3 D. Vw/ s D. 0 3
s 0 0 0- 0 D, 4-1 0 -H

4-1 ^ hJ 2 2 2 3 2 3
3-D 3 3 3 3 "H

• • Di 3 33 •H •H •H 2 2 23 3 6 Pi 05 (3 3 3
3 x: IXI 0 0 2 3 3
3 (X 3 3 3 3 0 0 m
3 3 •H 3 > > 4J 2 3
•H V4 .. 0 3 'H •H • • 3 3
4J 00 P4 U I—

1

4-1 4J 3 3 2 2
3 0 3 3 3 3 3 3 3 3
O 3. > U > rH rH 3 > 2 >
O 0 •H 3 3 3 *3

'—

'

H hJ PS 05 2 2 2

2 00 0 IJO

CN <r CO CM vO
o\ 2 UO m <N

• • • • • •

0 CM f-H 0 CM

00 m CM CO <r mm 2 00 CJ^ 2
o> -<r CO CM 2

• • • • • •

0 0 t-H 0 0

CM
CTi

22 22 0
0 3
3 2
2 3
3 0
0 0
U 2 2 2 4J

•H •H 2 2 22 B B 3 B B
3 •H H 2 2 2
t3 2 2 3 2 2
0 2
0 3 3 3 3 3
2

a*
3 S 3 3

s 2 w & 2
0 2 0 22 2 2 2 2

M w
•H •H2
3 <v

> >
•H •H
2 U
3 ct5

1
—

1 f—

i

3 0)

2

115

Weeks

to

First

Observed

Tumor



I

c
o
3

1 •H
3 V4 • 3 X
3 o C/1 • 3 3
3 3 C44 1 • a a •i4

42 s: X z 3 B 44
U 44 44 3 O O *H
O 3 3 O O
o 42 3 O 4-» oo 3

0) 44 44 o c 5>^ CM
o 3 3 a- CO 3 W
•H 42 3 44 o o 3
S 44 3 O 3 •H 3 3

3 3 42 M-l 3 3 42
0) k4 02 X 44 •H 3 O 3

1—

^

O 3 C O C3
tfl . 44 42 60 O X
S . V-i 44 •H m 3

4-1 1—

H

X) 3 •H W 3 o 3
c 3 3 3 42 3 •

*H 3 > 44 3 4J 3 o a
CJ 3 3 •H >4 O •H 3

(0 V4 1-4 O Pm o C V O
k-l 3 •H 3 3
o a X3 3 3 Cm OO
6 44 c 42 K 3 42
3 •H •H 44 3 3 3 X
H CO 3 1—

1

•f4 3 3
U 4J •H W )4 CM 3 CM JC 3
CU *r4 42 •H O 3 3 3 3 O

u •H CO 3 44 O 3 O X
to Q 42 M 42 3 3
e 4J O • 1-4 00 44 OO 3 42
•H CU 3 V4 (/) 3 O > O

42 C4 • > .—

1

X •H 3
a, 4J X) Z 3 o • 3 00 3

3 3 'w*' 1—

1

u CM 3
c 3 42 44 3 O 3 3

o •r4 44 4J 5n 3 O X •H 3
B a 44 O 3 3

(U 3 3 cd •H CJ 00 3 X 3
o X 'H o f—H 1 3 3
c 42 3 •H X 3 3 3
d) 4-1 a 44 42 3 o 3 42
T3 CU M 3 3 42 3 3

6 »—

I

o 3 42 CJ 44 3 4«!

CJ CO • 3 >4 00 O 44 3 CJ 3 3
c o X) e 00 *H U 3 O 3 3 •H
M 42 3 •H 3 CU B O 3 3 3

a 3 3 X 3
(U c H-l 3 o 44 3 3 3 •H •H 3

*H )4 o 42 42 3 O r-4 >
XJ N 3 <4-4 44 3 44 44 42 3 •H

<3 •H o 3 44 •3 e 3
M-l O #4 3 42 •i4 o 3
O X) B V4 a 3 'H 44 3 3 3 iH

<u a 3 3 •H 3 44 3
CO a 42 3 •r4 CL. 3 3 3 3
0) B S 3 O o 3
CO m 3 3 u O CM 44 fH 3 3

. 3 *H 3 >4 3 3 42
rH <N 42 00 O tn 3 3 3
CO vO 3 3 44 M4 o 3
c i-H )4 O X 00 • 3 3 44
< V4 3 O 3 o 3 a O

O B B • 3 X 3 3
‘H 3 cn o 3 V 3 X »—

i

. ro 3 44 o X 3 O 3
. 3 • o CM *H 3 >

44 o 3 X X o 3
cn 00 O 3 3 44 3

0) 3 V 3 44 3 •H 3
T3 *H 3 •H 3 42 rH 3
3 k-l u Oi 42 3 3 •H

cO > 3 3 3 44 Z >
H •H 3 3 3 V4 .—

^

N—

^

3 3
3 42 X) 3 O 44 x CJ

CJ 1 •H 42 S O •K X 3
3 U 3 3 '—

'

3 3
l-i O 3 44 3 3 3 X •

e •H 44 O C2. . 3 •H •H CM
CO 3 3 44 3 3 X 3 t—

1

44 3a 44 3 3 O •H O 3 •H 3 O
3 42 44 3 3 44 3 42 O 3

X) O 44 44 3 3 00 3 > 3 O 00
(U 3 O 3 3 CM O •H 42
3 00 42 00 3 B •i4 3 O *3
3 3 44 3 3 O O X 3 3 m O
•H •3 3 3 44 X a 3 3 OO a cr> 3
4-1 3 42 3 •H •H 44 t4 3 3
3 CO B 3 B a 3 3 3 3 3 3
O o 3 3 3 3 42 O 3 42 42 O
O Q Z C3 <d •H 44 u •H c H H a

3 42 CJ X 3 44

116

SXhe

incidence

in

the

matched-control

group

is

significantly

higher

(P

<

0.05)

than

that

in

the

pooled

controls

(excluding

the

controls

of

the

subject

study).



I

I

i

V)

i-i

o
e
3 3H 4J

a'
>, -H
U 2

(1) >s

I
''^1

' CO CO

•H o
I

ol

I

1 ?
OJI

col

' o oj
j qI

0) (U ' CN
wO 4J

1

• •r^ ..-1 CM w • v£5l

o c^ m c <r c C/l '-T col
o • >3- CO •H • O • CM <r o o OI
lT> 2^ in ro CM UJ 1 in 2^ O CO s£) <J- •-H 04

'—

^

• • • c • c • • • • • •

CO CM o 00 M o M o 04 o o 04

/**v 0) CJ 1 O
04 iJ 4J 1

'w' • rsi' 'w' • <rl
c/5 vD c 04 c in CO CO CO nO »!o » •r4 » ^ t o • m in CO 00 CO

m 00 4-1 o u-i 1 1^4 CO 04 CO CO o c>
• • • c • C 1 • • • • • •

o o O M o M
1

m o o CM o o

CO

R QJ
( y«*S ' o

•'-* jC
!

o
!

V4 U (1) O • 1
^ «

CL, x: 1.1 c/5 1 c/5

c Cj 4.J o • ' o •

LM -H 1 u c 7r, ' ^ 2r
o

1

^ o 1

r-i u o • CO

vD

01 Q>

T? E »

•r4 7)

o o f

c x: t

K-l a- ' 04
C5 ‘ ^

0) •H CM ' w
N rHi '•w' !

u < 03 ! '00 •

0) m ’ 04 in
LU T2 f-4 CM • » ^ •

o 0) o c 1^ 25 t

ti, 0 ° ‘ m
cn 0~i tjl CO
5J

CO

rH J

<4.1 <4-4,

3 LW ^ V li-1 V

C I
/ ,.*4

< f r-H O Ml o
1 o u o o M
1

V.I u 4J £ u u
« 1

cC u c =* 4-) C
OJ 1 C c H o
b. 1 o o C_3 o u

' >i CJ> 4.) 4J T3 o X iJ u
05 ' Cid XI •H •H "O 1^ 0)1 •H "O •H •H

c ' o o T3 e e 05 F s > .. T3 P g 3 P P
x; 1 »-4 c 3 •H •r4 X •r4 M g CD •H •H X •H •H
CCS

I

° c ,-H J X o J X 3 3 X X c^ T

H b O u COX X 0 X
Cl 35 O Vj b 3 u u 3 o M X 3 S-i M

t Cl 0- a) 05 IS 3 3 o >> Ou
3^

3 .7^
0) 3

’ 0 V4 5 CL 5 a c/5 3 CX "» CL
*

03 0 iX O cx 4.) O CL o CL
M J X) a«5 J X) 3 C^ J X X

1 O U) 3 M •H X
'

cu T3 •H •H H 4JX T5 •H

!
> > X 23 ocS X, 3 3 *• |v» 23

r-4 U •M e O
' a < e Cfl 3 3 o o o C/5 a; 3
1 CO o cu > > 4J CX X > >
> ).! c 3 •H C5 X =5 • «4 *r4

1 od .. 0) u iJ n X g JJ U
1 o OO T3 3 n5 3 a«i 3 3 OJ

1 ^ c < > rH 3 E X >
o' 3 3 3 3 3 <D <D

1 H -3 a. 2i S X X

117

Weeks

to

First

Observeci

Tumor



c
(U

U3

)-4

O
e
3 taH 4-1

<u

-r-l

u a
ta

E 0)

•H s:
^ 4J

0.1

c

(U

o x:
C 4-1

(U OJ

T3 E

C JOM Q.

QJ

JO

l4-4 "O
o <ub
0)

0)

in

>.
I—

I

ca

c
<

CN
Uj

JO
ca

H

TO
OJ

JO
o

TO
<u

TO
0)

3
c
•H
4-1

c
o
CJ

(U o • sD 1

in m CO o o 00 ro 00 00 3 u •

o • CN -H v£> vO '3- 3 o mQ 1^ uf vO ur m M 3 CM 1 m

• • • • • • x: JO TO zO <N o o CN 3 M M 3
O 3 iM
CJ x: 3 o M

M M o 3
3 3 IX 3
JO 3 4J CJ
M 3 CJ 3 *Ho 3 3 JO CM
I-I CO X M •H
o 3 3

• CM JO 00
(U o • •a- ^ N • M M *H
CO m C/) o CTi CN ro vD <y\ 00 4J fM TO 3 •H 3
o '

—

. • o ro 00 C*T 3 3 3 JO 3Q 2 00 CN on o o^ CU > M 3 M
• • • • • • o 3 3 'H M Oo O CN o o •—1 I-I *M O (m O 3

cu *M
IX TO 3 . V

4J 3 JO K 3
•H •M M 3

cu iM *H
4J 3 I-I CX 3
'H JO •M o 3 I-I

CO 3 CM O 3
JO ,—

^

I-I JO
S 4J o • ,M OO 4Jo 3 M CO 3 o

*—

1

m CX • > •M
o • < T3 z 3 O

CO vO 3 3 rM M cx
4-1 o • 3 JO 4J 3
c —

H

2 •H M M >^ 3 o
o E 3 M O M
C-5 CO 3 3 3 •H 3 00

X •H O ,M 1

3 •H •H TO »M
CX CM JO 3 O

in 3 •H 3 JO u
O 3 JO CJ M

03 M OO 0 M 3
• E 00 I-I 3 O

^ V TO 'H 3 CX E Om CU 3 fM
CU 3 o M 3 3 I-I

'>- CM I-I O JO JO 3
*—

1

CM M 3 M M JO
o 00 • 3 O 3 M
u rsi CO •H O 3 JO *H
4J • I-I O 3 •M M 3
c — 2 E 3 3 •H
o \D a JP 3 •H a 3 I-Io •-J cx E 3 3 O

3 3 I-I O CX CM
UT 3 •H 3 I-I 3
IN — JO 00 O u-i

>M 3 3 M I-I O
CM .<-N 1—

1

I-I o TO 00 •

I—

1

lu 3 O 3 O
*M o lu 0 E E • 3 TO
o I-I o *H 3 m O 3 V
M 4-1 E m 3 M o TO 3
4J 3 3 • 3 • O cx
C O H CN <M o 3 TO
O U vO OO O 3

JO O 4-1 4J 4-1 4-1 TO 3 V 3 M 3
CC ca •H •H TO *M CU TO •H 3 *H 3 JO
o •• *H TO E E (U E E > 3 M O cx, JO 3

T-H E E <U •H •H JO *H •M I-I > 3 3 3 M
o 0) cu rH -j o CU 3 3 3 I-I —

s

JO 4J j«; o 4-1 CO CU J3 TO 3 O CM
a cn 3 O M M ca I-I I-I JO O 1 •H JO E O •K

u >> (U CU CU (U 2 CU CU o CU M a 3 3
o in J V—

.

3 O. s-x 3 cx M O 3 M 3
2 o o. o IX 4J E •H M O CX

o i-i OO 03 CO CO 3 3 CM 3 3
•H o in in I-I IX 4J 3 3 O •H o

• • 4-1 T3 •H •H 'H 3 JO M 1-4 I-I

> 0) ca 0\ Pi Pi Xi O CM M 3 3 00
JO *H E O I-I O 3 O IX
a O o CO 0) cu o C50 x: 00 3 E iM
ca (X JO a; > > 4-1 I-I M 3 3 O O
)-i o a, 3 •H •H T3 3 3 4J TO O M
oc 4J E rH 4-1 4J CO CU JO 3 •H *H 4J

o ca CO ca ca J«S CO E 3 E O 3 3
& E > »M i-H CU o 3 3 Ij 3 JO O
o cu OJ (U cu a Z C« < M 4-1 CJ

H 00 CL, Pi Pi 3 3 J3 O

TO
(U

o
•H
TO
c

118



Table

F2.

Analyses

of

the

Incidence

of

Primary

Tumors

in

Female

Mice

Fed

Azinphosmethyl

in

the

Diet^

c
O (U

CO -3
•H 3
3 33

• 3 3 3
a G. •H
3 e >3
o o •3 3

o O 3
00 3 40

G 3
rH 3 3
o 3 3
}-l 3 3
4.) 3 40 40
c O 3 3
0 CM
o 33m C un
CO o 3 o

• •

c o G o
•H 3

V O V
c 3
CO G 00 G
s:
•u 3 33

3 3 3
a J3 3 3
3 O 40
o 33 00
l>l 3 •H •

00 3 40 40
> O

TO H 3 >. 33
<D OO 3 G 3
CO 3 4-1

O M C 3 CO

'd •3 3 3
3 3 3

cO 33 S •H O
3 3 4-4 0)

C 3 3 •H -I—

)

H 3 40 3 40
3 OO 3

di 4*! •3 CO

O 3 3 3
C 3 H 3
0) 3 3 3 40
T3 3 •3 44

•H *H 3
O iH > G 4-4

C •H 3 O
'H B 3 O

o 3 3 CO

3 i3 00 tH
01 '4-1 3 O
5 3 H 3
o 3 O 3

1-H 3 3 3 3
3 40 3 O

cO 3 3 3 3
3 O

CO 3 C3 3 3
OJ G O 1

4-1 3 33 3
CO 33 i3 3
O 3 40 00
•H 3 > 3 3

O 3 3 -3

c U-4 3 3 33
•iH 3 B 3

fH c r—

1

3 •H 3 3
Z > 40 X

3 3 3 3
<

—

1 CJ

T3 C 3
3 >> 3 •H CO

(U 3 33 • I
—

1

3 *H *H G 3 O
4J t—

1

4-4 3 O 3
•H 3 O 3 3

^—' (U 40 o 3 3 3
> 3 CJ 00 d O

(U •H 40 •H cJ

3 4-4 O 1—

1

3
C CO 3 m o 3 33
•H 00 G CT^ 3 •H 3

0) 3 1—

1

C 3 3 3 3 3 O
o 43 40 O 40 O
o < H H CJ H G

N T5 3 3 00

119



nr

r



APPENDIX G

ANALYSIS OF FORMULATED DIETS FOR

CONCENTRATIONS OF AZINPHOSMETRYL
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APPENDIX G

Analysis of Formulated Diets for

Concentrations of Azinphosmethyl

A 10-g sample of the diet mixture was shaken with 125 ml hexane

at room temperature for 16 hours, then filtered through Celite

with hexane washes, and reduced to 10 ml in volume. The solution

was extracted with three successive 10-ml aliquots of aceto-

nitrile. The combined acetonitrile extracts were evaporated

nearly to dryness, diluted to 10 ml with hexane, and quantita-

tively analyzed for azinphosmethyl by gas-liquid chromatography

(electron capture detector, 10% DC-200 on Gas Chrom Q column).

Recoveries were checked with spiked samples, and external

standards were used for calibration.

Theoretical No. of Sample Coefficient of Range (ppm)

Concentrations Samples Analytical Variation (%)

in Diet (ppm) Mean (ppm)

31.2(5) 17 31.2 4.3% 28.3-34.6

62.5 22 61.2 5.9% 50.0-68.0

125.0 21 126.0 6.4% 114.0-148.0

250.0 5 256.0 2.0% 250.0-262.0
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Review of the Bloassay of Azinphosmethy for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup

of the Clearinghouse on Environmental Carcinogens

June 29, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DREW Committee
Regulations and the Provisions of the Federal Advisory
Committee Act. The purpose of the Clearinghouse is to
advise the Director of the National Cancer Institute (NCI)
on its bioassay program to identify and to evaluate chemical
carcinogens in the environment to which humans may be exposed.
The members of the Clearinghouse have been drawn from
academia, industry, organized labor, public interest groups.
State health officials, and quasi-public health and research
organizations. Members have been selected on the basis of
their experience in carcinogenesis or related fields and,
collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse is charged with the responsi-
bility of providing a peer review of reports prepared on
NCI-sponsored bloassays of chemicals studied for carcinogenic-
ity. It is in this context that the below critique is given
on the bioassay of Azlnphosmethy 1 for carcinogenicity.

The reviewer noted that the compound is an organophos-
phorus cholinesterase inhibitor. Although the neoplasms of
the thyroid and pancreatic islets in treated male rats were
only suggestive evidence of carcinogenicity, she said that
the experimental design was sufficiently flawed as to
preclude any definite conclusions being drawn from the
bioassay. The study was particularly deficient due to the
small number of matched controls and limited number of
organs examined. The reviewer questioned the practice used
for concluding that a tumor Incidence, observed in treated
animals, was within the spontaneous range. Because of the
inadequacies of the bioassay, she said that no conclusion
could be drawn regarding the carcinogenicity of Azlnphosmethy 1

.

She suggested that the compound be tested in short-term in
vitro assays and, if found to be positive, that it be

125



considered for retest in a long-term animal bioassay. A
motion was made by the reviewer that the report on the
bioassay of Azinphosmethyl be accepted as written. The
motion was approved without objection.

Clearinghouse Members present :

Arnold L. Brown (Chairman), Mayo Clinic
Paul Nettesheim, National Institute of Environmental
Health Sciences

Verne Ray, Pfizer Medical Research Laboratory
Verald K. Rowe, Dow Chemical U.S.A.
Michael B. Shimkin, University of California at San Diego
Louise Strong, University of Texas Health Sciences Center

Subsequent to this review, changes may have been made
in the bloassay report either as a result of the review
or other reasons. Thus, certain comments and criticisms
reflected in the review may no longer be appropriate.

*U.S. GOVERNMENT PRINTING OFFICEi 1978-260-899/3178
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