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Division of Cancer Cause and Prevention
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FOREWORD : This report presents the results of the bioassay of
2-amino-5-nitrothiazole 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 1is a potential risk to man. The actual
determination of the risk to man from animal carcinogens requires
a wider analysis.

CONTRIBUTORS: This biocassay of 2-amino-5-nitrothiazole was
conducted by The Dow Chemical Company, Indianapolis, Indiana,
initially wunder direct contract to NCI and currently under a
subcontract to Tracor Jitco, Inc., prime contractor for the NCI
Carcinogenesis Testing Program.

The experimental design and doses were determined by Dr. E. K.
Weisburgerl. Dr. C. G. Gerbig2 supervised the preparation of the
diets and was responsible for animal care. Histopathologic
examinations were performed by Dr. J. L. Emerson2,3, the
principal investigator, and the diagnoses included in this report
represent his interpretation. Dr. Emerson also prepared a
preliminary draft of sections of this report.
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Animal pathology tables and survival tables were compiled at EG&G
Mason Research Institute®. The statistical analyses were per-
formed by Dr. J. R. Joiners, using methods selected for the
bioassay program by Dr. J. J. GartP®. Chemicals used in this
bioassay were analyzed under the direction of Dr. E. Murrill7,
and the analytical results were reviewed by Dr. S. S. 0lin®. The
structural formula was supplied by ncrl.

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

The statistical analysis was reviewed by members of the
Mathematical Statistics and Applied Mathematics Section of NCI®:
Dr. John J. Gart, Mr. Jun-mo Nam, Dr. Hugh M. Pettigrew, and Dr.
Robert E. Tarone.

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.
Squire8, and Dr. Jerrold M. Ward.

lCarcinogenesis Testing Program, Division of Cancer Cause and
Prevention, National Cancer Institute, National Institutes of
Health, Bethesda, Maryland.

2The Dow Chemical Company, P.0O. Box 68511, Indianapolis,
Indiana.

3Now with Abbott Laboratories, D-469 AP9, North Chicago,
Illinois.
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4EG&G Mason Research Institute, 1530 East Jefferson Street,
Rockville, Maryland.

3Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.

6Mathematical Statistics and Applied Mathematics Section,
Biometry Branch, Field Studies and Statistics, Division of
Cancer Cause and Prevention, National Cancer Institute, Natiomal
Institutes of Health, Bethesda, Maryland.

Midwest Research Institute, 425 Volker Boulevard, Kansas City,
Missourie.

8Now with the Division of Comparative Medicine, Johns Hopkins
University, School of Medicine, Traylor Building, Baltimore,
Maryland.






SUMMARY

A bioassay of 2-amino-5-nitrothiazole for possible carcino-
genicity was conducted by administering the test chemical in feed
to Fischer 344 rats and B6C3Fl mice.

Groups of 50 rats and 50 mice of each sex were fed 2-amino-5-
nitrothiazole at one of the following doses, either 300 or 600
ppm for rats, and either 50 or 100 ppm for mice. The rats were
dosed for 110 weeks, followed by 1 week of observation; the mice
were dosed for 104 weeks. Matched controls consisted of 50
untreated rats and 50 untreated mice of each sex. All surviving
rats were killed at week 111, all surviving mice at week 104.

The mean body weights of the groups of rats and mice fed
2-amino-5-nitrothiazole in the diet were slightly lower than
those of the controls throughout most of the period of administra-
tion. No other clinical signs related to administration of the
chemical were noted. There was a dose-related trend in mortality
only in the male rats; however, sufficient numbers of rats were
at risk in all groups for development of late-appearing tumors.

In male rats, there was a significant dose-related trend (P =
0.044) in the incidences of malignant lymphomas, lymphocytic
leukemias, or undifferentiated leukemias, although the results of
direct comparisons of incidences in each of the dosed groups with
those in the controls were not significant. There was also a
significant dose-related trend in the incidence of granulocytic
leukemia in the male rats (P = 0.014) and a significantly
increased incidence of this tumor (P = 0.023) in the high-dose
group (matched controls 2/50, low-dose 4/50, high-dose 9/49).
When the incidences of all neoplasms of the hematopoietic system
(lymphomas and all leukemias) were combined, greater significance
was attained for both the dose-related trend (P = 0.001) and the
direct comparison (P = 0.002) of the incidence of the high-dose
group with that in the matched controls (controls 13/50, low-dose
19/50, high~dose 28/49). The reliability of the incidence of
hematopoietic tumors in the male controls was supported by that
for male controls observed in a similar bioassay of another test
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chemical at the same laboratory (13/50). The incidences of the
combined hematopoietic tumors in the dosed female rats were not
significant when compared with the incidence in the matched
controls.

In female rats, there was a significant dose-related trend in the
incidence of chromophobe adenomas of the pituitary (P = 0.016)
and a higher incidence (P = 0.021) in the high-dose group than in
the matched controls (controls 19/45, low-dose 29/47, high-dose
29/44). The incidence of this lesion in dosed male rats was much
lower than that in dosed females, and the dose~related trend (P =
0.048) was only marginally significant (controls 3/46, low-dose
3/45, high-dose 8/43). The incidences of chromophobe adenomas of
the pituitary which were observed in control groups of rats used
in a similar bioassay of another test chemical at the same
laboratory were 13/49 (27%) for the males and 26/50 (52%) for the
females. Because of the variability in incidences of the tumor
among different control groups, the occurrence of chromophobe
adenomas of the pituitary in the dosed female rats cannot be
clearly associated with the administration of 2~amino-5-nitro~
thiazole.

Also in female rats, there was a higher incidence of endometrial
stromal polyps of the uterus in the low~dose group (P = 0,023)
than in the matched controls (controls 2/50, low-dose 9/49, high~
dose 3/50). Since, however, only three high-dose animals had
this tumor, the occurrence of uterine tumors in the low-dose
group cannot be clearly associated with administration of the
test chemical.

In the mice, no neoplasms were observed at a statistically
significant incidence in the dosed groups when compared with the
controls.

It is concluded that under the conditions of this biocassay, the
occurrence of tumors of the hematopoietic system, i.e., lymphoma
and granulocytic leukemia, in dosed male Fischer 344 rats was
associated with administration of 2-amino-5-nitrothiazole.
2-Amino-5-nitrothiazole was not carcinogenic in female Fischer
344 rats or in male or female B6C3Fl mice.

viii



I. Introd

II. Materi

A.
B.

TABLE OF CONTENTS

uction................-.......................-........
als and Methods....'.....‘....‘...'....‘...............

chemicalo..o..l..oooooo-oooloo‘--aonoooooo-.o.-oooo.o-o

Dietary PreparatioNeeccescceccecesssccsccsscccsccssccsns

CQ Animals...o......0.'.0..0..00.0.....oo..-lo..-l-otoonoo

D.
E.
F.
G.
H.

III. Resul
A.
B.
C.
D.

IV. Resul
A.
B.
Ce
D.

V. Discu

VI. Bibli

Appendix A

Table Al

Table A2

Animal MaintenanCeeececcessssoescsscoscossssancascssnscca
Subchronic StudieSecececcessscscsvscccssssscsossscoocce
Designs of Chronic Studi€Sseccesevccscccccesnssoccnsesns
Clinical and Pathologic ExaminationSeececesscecssccssceasse
Data Recording and Statistical AnalyseSeesssccesccccsss

tS - Rats...o.o..'...l'.t.-ol.ooo...onoooooooo.uo--ooco

Body Weights and Clinical Signs (RatS)ecescccssssccsscss
Survival (RAtS)ecesessccsscescoscosscssscsscscsacssssnsssnse
Pathology (RatS)seeccosccecsssssressssscsscsssessossscss
Statistical Analyses of Results (RatS)eccccesessscccnce

ts - Miceotlo.ooooctoooooo...ooooa.l..o.'o.--oo..ooqoco

Body Weights and Clinical Signs (Mice€)eececocesccecccses
Survival (Mice) @ © 0 8 000 0O G OGO OO OGO OT O B0 OGS OO0 LSS EOE NS ESEESTSES
Pathology (Mice) ® 0 O 000 OO0 0O OO SO D OO O C OO S ON OSSOSO SSDSe DS PNOODS
Statistical Analyses of Results (Mice)eesceesssssccsces
ssion.'..............'.......'........l'...........l...
ography.......0..'...‘...II.O'.’...........l...........

APPENDIXES

Summary of the Incidence of Neoplasms in
Rats Fed 2-Amino-5-Nitrothiazole in the Dietecesces

Summary of the Incidence of Neoplasms in
Male Rats Fed 2-Amino~5-Nitrothiazole in the Diet..

Summary of the Incidence of Neoplasms in Female
Rats Fed 2-Amino-5-Nitrothiazole in the Dietscecssses

ix

— 00 OC ~ U0 & &~ W

[—

—
~J

17
17
20
23
27
27
27
30
32
35

39

41

43

47



Appendix B

Table Bl

Table B2

Appendix C

Table Cl

Table C2

Appendix D

Table D1

Table D2

Appendix E

Table El

Table E2

Appendix F

Table Fl

Summary of the Incidence of Neoplasms in
Mice Fed 2-Amino-5-Nitrothiazole in the Dieteeecess 51

Summary of the Incidence of Neoplasms in
Male Mice Fed 2-Amino-5-Nitrothiazole in the Diet.. 53

Summary of the Incidence of Neoplasms in Female
Mice Fed 2-Amino-5-Nitrothiazole in the Dietssecees 57

Summary of the Incidence of Nonnedplastic Lesions
in Rats Fed 2-Amino-5-Nitrothiazole in the Diet.... 61

Summary of the Incidence of Nonneoplastic
Lesions in Male Rats Fed 2~Amino-5-Nitrothiazole
in the Diet..'.....‘..'....I..'-.............'...... 63

Summary of the Incidence of Nonneoplastic
Lesions in Female Rats Fed 2-Amino-5-Nitrothiazole
in theDiet..............................C'........ 71

Summary of the Incidence of Nonneoplastic
Lesions in Mice Fed 2-Amino-5-Nitrothiazole
in the Diet......................J..........'....... 79

Summary of the Incidence of Nonneoplastic
Lesions in Male Mice Fed 2-Amino-5-Nitrothiazole
in theDiet.........................'............I. 81

Summary of the Incidence of Nonneoplastic
Lesions in Female Mice Fed 2-Amino-5-Nitrothiazole
in the Dieti.....'..0.0..‘..O...0..‘l..l....l....l. 88

Analyses of the Incidence of Primary Tumors
in Rats Fed 2-Amino-5-Nitrothiazole in the Diet.... 95

Analyses of the Incidence of Primary Tumors in Male
Rats Fed 2-Amino-5-Nitrothiazole in the Dieteecessss 97

Analyses of the Incidence of Primary Tumors in Female
Rats Fed 2-Amino-5-Nitrothiazole in the Dietessess. 105

Analyses of the Incidence of Primary Tumors
in Mice Fed 2-Amino-5-Nitrothiazole in the Diete... 111

Analyses of the Incidence of Primary Tumors in Male
Mice Fed 2-Amino-5-Nitrothiazole in the Dieteseeess 113



Page

Table F2 Analyses of the Incidence of Primary Tumors in Female
Mice Fed 2-Amino-5-Nitrothiazole in the Diet..e.so. 119

TABLES

Table 1 Design of 2~-Amino-5-Nitrothiazole Chronic
Feeding Studies in RatSeceecccssccssccssssscsssccse 9

Table 2 Design of 2=-Amino-5-Nitrothiazole Chronic
Feeding Studies in Mice'...........lI.............. 10

FIGURES

Figure 1 Growth Curves for Rats Fed 2-Amino~-5-Nitrothiazole
in the Diet......-.........l........'..........l.l. 18

Figure 2 Survival Curves for Rats Fed 2-Amino-5-Nitrothiazole
in the Diet.'..'......l...........'......0......." 19

Figure 3 Growth Curves for Mice Fed 2-Amino=-5-Nitrothiazole
in the Diet...'l...‘.....................I.....l... 28

Figure 4 Survival Curves for Mice Fed 2-Amino-5-Nitrothiazole
in the Diet..................'......'..0........... 29

X1






I. INTRODUCTION

2-Amino-5-nitrothiazole (CAS 121-66-4; NCI C03065) is an
antiprotozoal drug for animals which is now used in the form of
the acetyl derivative to control histomoniasis (blackhead) in
turkeys. The use of acetyl-2-amino-5-nitrothiazole in animal
feed and the allowable residues in food products from treated
animals (0.1 ppm) are regulated by the Food and Drug Adminis-
tration (FDA, 1976). Nitrothiazole compounds are structurally
related to the nitrofurans, and derivatives of both compounds
have chemotherapeutic uses. The . nitrothiazoles have shown
schistosomicidal, anthelmintic, and amoebicidal activity (Rollo,
1975), whereas the nitrofurans are primarily antibacterial agents
(Morris et al., 1969; Fingl, 1975). Some nitrofurans
(4-substituted 2~-hydrazinothiazoles) have shown carcinogenic
activity in rats, causing primarily mammary gland tumors (Cohen

et al., 1975).

2-Amino-5-nitrothiazole was selected for testing for carcinogeni-
city in the bioassay program because of its structural relation-

ship to the carcinogenic nitrofurans.






II. MATERIALS AND METHODS

A. Chemical

2-AMINO-5-NITROTHIAZOLE

2-Amino-5-nitrothiazole was obtained from Eastman Kodak Co.,
Rochester, New York, in a single batch (Lot No. 672-1) which was
used during all phases of the studies. This batch was 99.0 X

0.57% pure as determined by polarographic analysis.

Elemental analysis (C, H, N, S) agreed with theoretical values
for C3H3N302S, the molecular formula for 2-amino-5-nitrothiazole.
High-pressure 1liquid chromatography (uv detector) showed one
impurity which accounted for 0.9%7 of the total peak area.
Nuclear magnetic resonance and infrared spectra were comnsistent
with reference spectra for the structure of 2—-amino-5-

nitrothiazole.



Analyses performed after completion of the bioassay showed no

detectable change in the purity of the test chemical.

B. Dietary Preparation

Diets containing 2-amino~5-nitrothiazole were prepared by
blending a 10% premix with sufficient finely ground Wayne® Lab
Blox animal meal (Allied Mills, Inc., Chicago, Il1l.) for 20
minutes in a 20-kg Patterson-Kelly Twin Shell Blender to obtain
the appropriate concentration. _Dietary preparations were stored
in plastic-lined fiber drums at approximately 4°C for no longer

than 14-17 days.

The stability of 2-amino-5-nitrothiazole in feed over a lé4-day
interval at 4°C was confirmed by analysis at Midwest Research
Institute wusing the standard method of the Association of
Official Analytical Chemists (Horwitz, 1970) for the assay of
2-amino-5~-nitrothiazole in feed. The concentrations of 2-amino~-

5-nitrothiazole in selected batches of prepared diets were

checked during the chronic study, using the same analytical

method.
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 Fischer 344 strain
obtained from A. R. Schmidt/Sprague-Dawley, Madison, Wisconsin,
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
7 days, mice for 14 days) and were then assigned to control or
dosed groups. Rats were earmarked and mice were toe-clipped to

allow individual identification.

D. Animal Maintenance

All animals were housed in temperature- and humidity-controlled
rooms. The temperature was maintained at 21-26°C, and the
relative humidity was maintained at 45-55%. The room air was
changed 15 times per hour. Il1lumination was provided by
fluorescent light for 14 hours per day. Food and deionized

chlorinated well water were supplied ad libitum.

Rats in the chronic study were housed individually, first in
suspended cages made of stainless-steel wire mesh (Ford Fence
Co., Indianapolis, Ind.), and at week 45 in suspended filtered
polycarbonate cages (Maryland Plastics, Federalsburg, Md.)
equipped with an automatic watering system and lined with auto-
claved Absorb-Dri® bedding (Lab Products, Inc., Garfield, N. J.).

The cages were changed, washed, and sanitized at 82°C twice per



week. The feeders were changed, washed, and sterilized once per

week, and the cage filters were changed every 2 weeks.

Mice were housed five per cage in filtered prebedded cages made
of disposable polypropylene (Lab Products, Inc., Garfield, N.J.).
The cages were changed twice per week and the used cages were
incinerated. Feeders, water bottles, and cage lids were also
changed twice per week, and cage filters were changed once per
week. Feeders and sipper tubes were washed and sterilized prior

to use. Water bottles and cage lids were sanitized at 82°C.

Rats and mice were housed in separate rooms. The animal racks
were rotated once per week, but the cages were kept in fixed
positions on the racks. The rats fed 2-amino-5-nitrothiazole
were housed in the same room as rats fed the positive control,
N-2-fluorenylacetamide (CAS 53-96-3) and rats that received
3-nitropropionic acid (CAS 504-88-1) by gavage. The mice fed
2-amino-5-nitrothiazole were housed in the same room as mice fed
N,N’=dicyclohexylthiourea (CAS 1212-29-9), proflavine
hydrochloride (CAS 952-23-8), 1,3-dichloro-5,5-dimethylhydantoin
(CAS 118-52-5), or N-2-fluorenylacetamide, and mice receiving
3-nitropropionic acid by gavage. Untreated controls were housed

in the same room with respective dosed animals.



E. Subchronic Studies

Subchronic feeding studies were conducted to estimate the maximum
tolerated doses of 2-amino-5-nitrothiazole, on the basis of which
low and high concentrations (hereinafter referred to as "low
doses" and "high doses'") were determined for administration in
the chronic studies. In the subchronic studies, 2-amino-5-
nitrothiazole was added to the animal feed in concentrations
ranging from 375 to 4,000 ppm for rats and from 30 to 500 ppm for
mice. The chemical was provided in feed to dosed groups of five
male and five female animals of each species for 6 weeks, and the

animals were given basal diets for the last 2 weeks of the study.

In male rats, mean body weight gain was 92% of that of the
matched controls at 750 ppm, 75% at 1,500 ppm, 53% at 3,000 ppm,
and 437 at 4,000 ppm. In females, mean body weight gain was 93%
of that of the matched controls at 750 ppm, 81% at 1,500 ppm, 537%
at 3,000 ppm, and 43Z at 4,000 ppm. No deaths occurred among
rats, and the only gross pathologic changes were slightly
enlarged thyroids in rats tested at the two highest doses. The
low and high doses for the chronic studies using rats were set at

300 and 600 ppm.

No effects on growth were observed in male mice. One male at 140

ppm died. In female mice, mean body weight gain was unaffected



at 30 ppm. Mean body weight gain was 82% of that of the controls
at 60 ppm, 967 at 140 ppm, 61%Z at 260 ppm, and 57% at 500 ppm.
Hydronephrosis was found in a total of seven mice of both sexes
among all groups, and pyelonephritis in one mouse. The low and
high doses for the chronic studies using mice were set at 50 and

100 ppm.

F. Designs of Chronic Studies

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

G. Clinical and Pathologic Examinations

All animals were observed twice daily for signs of toxicity and
weighed every 14 days during the first 3 months and every 28 days
thereafter. Clinical observations were recorded once per week.
Animals that were moribund at the time of the daily examinations
were killed and necropsied; however, some moribund animals were

isolated from their cage-mates for a few days prior to being

killed.

The pathologic evaluation consisted of gross and microscopic
examination of major tissues, major organs, and all gross lesions
from killed animals and animals found dead. The following
tissues were microscopically examined: skin, lungs and bronchi,

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



Table 1. Design of 2-Amino-5-Nitrothiazole Chronic Feeding
Studies in Rats

2-Amino-5-
Sex and Initial Nitrothiazole Time on Study®
Test No. of in Dietb Dosed Observed
Group Animals?® (ppm) (weeks) (weeks)
Male
Matched-Control 50 0 111
Low-Dose 50 300 110 1
High-Dose 50 600 110 1
Female
Matched-Control 50 0 _ 111
Low-Dose 50 300 110 1
High-Dose 50 600 110 1

4A11 animals were 50 days of age when placed on study.

bpiets containing 2-amino-5~nitrothiazole were administered 7 days
per week.

CAll animals were started on study on the same day.



Table 2. Design of 2-Amino-5-Nitrothiazole Chronic Feeding
Studies in Mice

2~Amino-5-~
Sex and Initial . Nitrothiazole Time on Study®
Test No. of in Dietb Dosed Observed
Group Animals?@ (ppm) (weeks) (weeks)
Male
Matched~Control 50 0 104
Low=Dose 50 50 104
High-Dose 50 100 104
Female
Matched~Control 50 : 0 104
Low=Dose 50 - 50 104
High-Dose 50 "100 104

8A11 animals were 53 days of age when placed on study.

bpiets containing 2-amino-5-nitrothiazole were administered 7 days
per week.

CAll animals were started on study on the same day.
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salivary gland, liver, gallbladder (mice), pancreas, esophagus,
stomach, small intestine, large intestine, colon, kidney, urinary
bladder, pituitary, adrenal, thyroid, parathyroid, mammary gland,
testis or ovary, prostate or uterus, brain, and eyes. Peripheral
blood smears were prepared from each animal whenever possible.
Occasionally, additional tissues were also examined microscopi~
cally. 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 were
cannibalized or judged to be 1in such an advanced state of
autolysis as to preclude histopathologic evaluation. Thus, the
number of animals from which particular orgahs or tissues were
examined microscopically varies, and does not mnecessarily
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-
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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.

These data were analyzed wusing 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

12



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
(e.g., 8kin or mammary tumors), or when lesions could have
appeéred 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 correct-
ion 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.

13



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-
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-Armitage 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).

14



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
used life-table methods were one-tailed and, unless otherwise
noted, in the direction of a positive dose relatiomship. Signi-
ficant departures from 1inear;ty (P < 0.05, two-tailed test) were

also noted.

The approximate 95 percent confidence inferval 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 rela-
tive risk is defined as p./p. where py 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
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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
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 indi-
cates 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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IIT. RESULTS - RATS

A. Body Weights and Clinical Signs (Rats)

Mean body weights of rats of each sex were slightly less than
weights of the controls in a dose-related manner (figure 1).
Fluctuations in the growth curve may be due to mortality; as the
size of a group diminishes, the mean body weight may be subject

to variation.

Early during the second year of the study, approximately 75% of
the rats developed acute swellings of the cervical salivary
glands. The clinical appearance was consistent with that of
sialodacryoadenitis. Control animals as well as dosed animals
developed this condition, which lasted for approximately 2 weeks.
The animals ate less feed, developed rough coats, and in some
cases, lost weight. Unilateral cataracts were observed at the
end of the first year and through the second year in both control

and dosed animals.

B. Survival (Rats)

The Kaplan and Meier curves estimating the probabilities of
survival for male and female rats fed 2-amino-5-nitrothiazole in
the diet at the doses of this bioassay, together with those of

the matched controls, are shown in figure 2.
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In male rats, there was a dose-related positive trend (P = 0.042)
in mortality; however, 27/50 (54%) of the high-dose males 1lived
at least 2 years. There was no dose-related trend in mortality
in the female rats, and over 65% of all the female rats (35/50
[70%Z] high-dose, 33/50 (66%] low-dose, 33/50 .[6621 matched
controls) lived to the end of the study. Sufficient numbers of
rats of each sex were at risk for the development of late-

appearing tumors.

C. Pathology (Rats)

Histopathologic findings on neoplasms in rats are summarized in
Appendix A, tables Al and A2; findings on nonneoplastic lesions

are summarized in Appendix C, tables Cl and C2.

A variety of neoplasms were observed in both the control and
dosed groups, each of which has been previously encountered as a
spontaneous lesion in the rat. Some types of neoplasms occurred
only in rats of dosed groups, or with a greater frequency in
dosed groups when compared with controls; the converse was also

true.

The 1incidences of undifferentiated and lymphocytic types of
malignant lymphoma, leukemia, and granulocytic leukemia of the
spleen or multiple organs increased in the dosed male groups.
This trend was not as evident in the females. The incidences of

lymphoma and leukemia were as follows:
20



Matched
Males Control

Number of animals with tissue
examined microscopically 50

Malignant Lymphoma,
Undifferentiated 5% (10%)

Malignant Lymphoma,
Lymphocytic 4 (8%)

Malignant Lymphoma,
Histiocytic 0

Malignant Lymphoma, NOS,
(not otherwise specified) 0

Lymphocytic

Leukemia 4 (8%)
Granulocytic

Leukemia 2 (4%)
Total number of animals with

Lymphoma or Leukemia 13 (26%)

Females

Number of animals with tissue
examined microscopically 50

Malignant Lymphoma,

Undifferentiated 4 (8%)
Malignant Lymphoma,

Lymphocytic 1 (2%)
Lymphocytic

Leukemia 1 (2%)
Granulocytic

Leukemia 2 (4%)

Total number of animals with
Lymphoma or Leukemia 7 (14%)

*Includes three animals with undifferentiated leukemia.
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Low

Dose

50

19

50

10

14

(16%)

(87%)

(2%)

(2%)

(8%)

(8%)

(38%)

(20%)

(27%)

(2%)

(4%)

(28%)

High
Dose

49

10

28

50

10

(20%)

(16%)

(12%)

(18%)

(57%)

(14%)

(2%)

(4%)

(2%)

(20%)



The undifferentiated malignant lymphoma was considered to be the
same as that described by Moloney et al. (1970). Many of the
high-dose animals died or were killed in moribund condition

because of the leukemia.

The nonneoplastic lesions consisted of degenerative,
proliferative, and inflammatory changes that are commonly
observed in aging rats (Sass et al., 1975). These conditions
occurre& in a random fashion and did not appear to be related to

administration of the test chemical.

Focal myocarditis ranging from acute to chronic occurred in 8/48
(17%) control males, 22/49 (45%) 1low-dose males, 21/48 (43%)
high-dose males; 3/48 (6%) control females, 11/47 (23%) low-dose
females, and 16/49 (33%) high-dose females. Although the inci-
dence was greater in dosed groups than in controls, it was not
considered to be related to administration of the test chemical,

since it is a common finding in aged rats.

The incidence of endometrial stromal polyps of the uterus was
higher in the low-dose females than in the control and high-dose
females (controls 2/50 [4%], low-dose 9/49 [18%], high-dose 3/50
[6Z]). However, this benign proliferative lesion was not associ-
ated with an increased incidence of malignant tumors in the

uterus.
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Suppurative inflammation of the preputial glands of male and
female rats was observed in all groups. A low incidence of

adenoma of the preputial gland was present in all groups.

The increased incidence of pituitary angiectasis in dosed female
rats was associated with an increased incidence of chromophobe

adenoma of the pituitary gland.

There was a dose-related increase in the incidence of hemato-
poietic neoplasms in male rats. The incidence of the wundif-
ferentiated type of malignant lymphoma was lower than that
previously reported for this strain (Turusov, 1973), but the

onset was earlier.

In the Jjudgment of the pathologist, 2=-amino~5-nitrothiazole
administered to Fischer 344 rats was carcinogenic for males, but

not the females, under the conditions of this study.

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 male rats, the results of the Cochran-Armitage test for posi-

tive dose-related trend in the combined incidence of malignant
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lymphoma, lymphocytic leukemia, or undifferentiated leukemia are
significant (P = 0.044), but the results of the Fisher exact test
are not. The results of the Cochran-Armitage test for the
incidence of granulocytic leukemia are significant (P = 0.014),
and the results of the Fisher exact test show that the incidence
in the high-dose group is significantly higher (P = 0.023) than
that in the controls. In the analyses of the incidence of any
type of leukemia or lymphoma, the results of the Cochran-Armitage
test are significant (P = 0.001), and the results of the Fisher
exact test show a higher incidence of these tumors in the
high-dose group (P = 0.002) than in the matched controls. The
statistical conclusion is that the occurrence of neoplasms of the
hematopoietic system in male rats is associated with 2-amino-5~
nitrothiazole at the doses used in this study. There were two
groups of controls at this laboratory. The group matched with
2-amino-5-nitrothiazole had an incidence of 13/50 (26%)

hematopoietic tumors and the other group had 14/50 (28%).

In female rats, the results of the Cochran-Armitage test for
positive dose-related trend in proportions for chromophobe
adenoma of the pituitary are significant (P = 0.016), and the
results of the Fisher exact test show significantly greater
incidences of this tumor in the high-dose group (P = 0.021) than

in the matched controls. The results of the Fisher exact
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comparison of the incidences in the low-dose and control animals
show a P value of 0.048, which is above the 0.025 level required
when multiple comparison is considered. The high incidence seen
in the matched controls (19/45, 42%) indicates a high spontaneous
rate of this type of tumor in these animals. The incidence of
this tumor in the second female control group at this laboratory
was 26/50 (52%). In male rats, the results of the Cochran-
Armitage test for the incidence of this tumor indicates a
probability level of 0.048, but the results of the Fisher exact

test are not significant.

In the analyses of endometrial stromal polyp of the uterus in
female rats, although the results of the Cochran-Armitage test
for positive dose-related trend in incidences are not significant
at the 0.05 level, there is a significant departure from linear
trend (P = 0.009), due to the greater incidence of this tumor in
the low-dose group (9/49) than in the high-dose group (3/50).
The results of the Fisher exact test show a significantly higher
incidence of this tumor in the low-dose group than in the matched
controls (P = 0.023), but the incidence in the high-dose group is

not significant.

In male rats, the incidences of alveolar/bronchiolar adenoma of
the lung and interstitial-cell tumor of the testis were higher in

the control group than in the dosed groups. This may have

25



occurred because the dosed animals did not live as long as the

control animals.
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IV. RESULTS - MICE

A. Body Weights and Clinical Signs (Mice)

Mean body weights of the dosed male mice were slightly lower than
those of the corresponding controls in a dose-related manner
throughout the study. Toward the end of the study mean body
weights of the female mice at both doses were lower than those of
the corresponding controls (figure 3). Fluctuations in a growth
curve may be due to mortality; as the size of a group diminishes,

the mean body weight may be subject to variationm.

During the first year of the study, the dosed mice were generally
comparable to the controls in appearance and behavior. Focal
alopecia, focal dermatitis, and small palpable nodules in the
perineal area associated with fighting were observed in

increasing numbers of male mice, beginning at week 34.

B. Survival (Mice)

The Kaplan and Meier curves estimating the probabilities of
survival for male and female mice fed 2-amino~5-nitrothiazole in
the diet at the doses of this bioassay, together with those of

the matched controls, are shown in figure 4.

In male mice, the results of the Tarone test for dose-related

trend in mortality are not significant; at least 667 of the
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animals (33/50 [66%] high-dose, 37/50 [74%] low-dose, 38/50 [76%]
matched controls) lived to the end of the study. In the male
high—-dose group, two animals were reported missing. There is no
positive dose-related trend in mortality in the female mice, and
at least 70% of every female group (41/50 [82%] high-dose, 38/50
[76%Z] low-dose, 35/50 [70%] matched controls) lived to the end of
the study. Sufficient numbers of mice of each sex were at risk

for development of late-appearing tumors.

.

C. Pathology (Mice)

Histopathologic findings on neoplasms in mice are summarized in
Appendix B, tables Bl and B2; findings on nonneoplastic lesions

are summarized in Appendix D, tables Dl and D2.

A variety of neoplasms were observed in both the control and
dosed groups, each of which has been encountered previously as a

spontaneous lesion in the mouse.

The incidences of Thepatocellular carcinoma, adenoma, and

hyperplasia were as follows:
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Matched Low High
Males Control Dose Dose

Number of animals with tissue

examined microscopically 49 50 48
Hepatocellular

Carcinoma 16 (33%) 11 (22%) 11 (23%)
Hepatocellular

Adenoma 4 (8%) 6 (12%) 4 (8%)
Hyperplasia, Nodular or

Hyperplastic Nodule 1 (2%) 1 (2%) 1 (2%)
Females

Number of animals with tissue

examined microscopically 49 50 50
Hepatocellular

Carcinoma 1 (2%) 2 (4%) 4 (8%)
Hepatocellular

Adenoma 1 (2%) 4 (8%2) 1 (2%)
Hyperplasia, Nodular 0 (0%) 1 (2%) 0 (0%)

The incidence of proliferative hepatocellular lesions was greater
in males than in females, but there was no indication that these

lesions were related to administration of the test chemical.

Other lesions that occurred among dosed and control groups were
also considered to be spontaneous. Some types of neoplasms
occurred only in mice of dosed groups, or with a greater
frequency 1in dosed groups when compared with controls; the

converse was also true.
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Several chronic inflammatory, degenerative, and proliferative
conditions were observed in all groups. These conditions occur-
red in a random fashion and were considered to be of common
occurrence, spontaneous, and not related to administration of the

test chemical.

Based on the histologic examination, there was no evidence for
the carcinogenicity of 2-amino-5-nitrothiazole in B6C3Fl mice

under the conditions of this bioassay.

D. Statistical Analyses of Results (Mice)

Tables Fl and F2 in Appendix F contain the statistical analyses
of the incidences of those primary tumors that occurred in at
least two animals of one group and with an incidence of at least

5% in one or more than one group.

The results of the Cochran-Armitage test for positive dose-
related trend in the incidence of alveolar/bronchiolar adenoma of
the lung in female mice (P = 0.048) and the incidence of combined
alveolar/bronchiolar adenoma and carcinoma of the lung in female

mice (P = 0.034) are significant. However, the results of the

Fisher exact test are not significant for these tumors.

In female mice, the incidences of hematopoietic tumors in the

dosed groups are lower than that in the control group. These
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significant trends in the negative direction cannot be explained
by low survival in the dosed groups, since the survivals of the

dosed and control groups of female mice are comparable.

In each of the 95% confidence intervals for relative risk, shown
in the tables, the value of one is included; this indicates the
absence of significant positive results. It should also be noted
that each of the intervals has an upper limit greater than one,
indicating the theoretical possibility of the induction of tumors
by 2-amino-5-nitrothiazole, which could not be detected under the

conditions of this test.
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V. DISCUSSION

The mean body weights of the groups of rats and mice administered
2-amino-5-nitrothiazole in this bioassay were slightly lower than
those of the controls throughout most of the period of
administration. No clinical signs related to administration of
the test chemical were noted. There was a dose-related trend in
mortality only in the male rats; however, sufficient numbers of
rats and mice were at risk in all groups for development of

late-appearing tumors.

In male rats, there was a sigﬁificant dose-related trend (P =
0.044) in the incidences of malignant lymphomas, lymphocytic
leukemias, or undifferentiated leukemias, although the results of
direct comparisons of incidences in each of the dosed groups with
those in the controls were not significant. There was also a
significant dose-related trend in the incidence of granulocytic
leukemia in the male rats (P % 0.014) and a significéntly
increased incidence of this tumor (P = 0.023) in the high-dose
group (matched controls 2/50, low-dose 4/50, high-dose 9/49).
When the incidences of all neoplasms of the hematopoietic system
(lymphomas and all leukemias) were combined, greater significance
was attained for both the dose-related trend (P = 0.001) and the
direct comparison (P = 0.002) of the incidence in the high-dose

group with that in the matched controls (controls 13/50, low-dose
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19/50, high-dose 28/49). The reliability of the incidence of
hematopoietic tumors in the male controls was supported by that
for male controls observed in a similar bioassay of another test
chemical at the same laboratory (13/50). The incidences of the
combined hematopoietic tumors in the dosed female rats were not
significant when compared with the incidence in the matched

controls.

In female rats, there was a significant dose-related trend in the
incidence of chromophobe adenomas of the pituitary (¢ = 0.016)
and a higher incidence (P = 0.021) in the high~dose group than in
the matched controls (controls 19/45, low-dose 29/47, high-dose
29/44). The incidence of this lesion in dosed male rats was much
lower than that in dosed females, and the dose-related trend (P =
0.048) was only marginally significant (controls 3/46, low-dose
3/45, high-dose 8/43). The incidences of chromophobe adenomas of
the pituitary which were observed in control groups of rats used
in a similar bioassay of another test chemical at the same
laboratory were 13/49 (27%) for the males and 26/50 (52%) for the
females. Because of this variability in incidences of the tumor
among different control groups, the occurrence of chromophobe
adenomas of the pituitary in the dosed female rats cannot be
clearly associated with the administration of 2-amino=-5-nitro-

thiazole.
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Also in female rats, there was a higher incidence of endometrial
stromal polyps of the uterus in the low-dose group (P = 0.023)
than in the matched controls (controls 2/50, low-dose 9/49,
high-dose 3/50). Since, however, only three high-dose animals
had this tumor, the occurrence of uterine tumors in the low-dose
group cannot be clearly associated with administration of the

test chemical.

In previous work, Cohen et al. (1975) administered 2-amino-5-
nitrothiazole in the diet to Sprague-Dawley rats at 1,000 ppm for
46 weeks. Tumors of the mammary gland, kidney, pelvis, and lungs
resulted, but the incidences were low. No increased incidences
of tumors in these specific organs were observed in the present

bioassay.

In the mice, no neoplasms were observed at a statistically
significant incidence in the dosed groups when compared with the

controls.

It is concluded that under the conditions of this bioassay, the
occurrence of tumors of the hematopoietic system, i.e., lymphoma
and granulocytic leukemia, in dosed male Fischer 344 rats was
associated with  administration of 2-amino-5-nitrothiozole.
2=-Amino-5-nitrothiazole was not carcinogenic in female Fischer

344 rats or in male or female B6C3F1l mice.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

RATS FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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TABLE Al.
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS

FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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(18%)
2 (16%)

6 (12%)
3 (18%)

(49)

1 (2%)
1 (2%)

(42)

A rae ises sim sTmom 2 sxeew.



TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

- > - —————— B R - = T = T - T e D S W ey e h W S R e . -

CONTROL LOW DOSE HIGH DOSE

£THYNUS (37) (41) (31
"MALIGNANT LYNPHOMA, NOS 1 (2%)

CIFCUIATCRY SYSTEM

#HEART (48) 49 (48)

ANITSCHKOW-CELL SARCOMA 1 (2%)
e e e e e e e m e m————— e e m e mm————————————
DIGFSTIVF SYSTEM
+ *EALATE ' (59) (59 (49)
SQUAMOUS CELL CARCINOMA 1 (2%)

*TONGUE (50) (50) {49)
SQUAMOUS CELL CARCINOMA 1 (2%)

#LIVER (49) (49) (89)
NROPLASTIC NODULFE \ 1 (2%)

HEPATOCELLULAR CARCINOMA 1 (2%)
URINARY SYSTEM
NONT
e cr o e o e s - R o > P S D N =P WP P T TR D P ER R D P R e R R G D W T T e e R M D e e S GR D G G P G R A D WD R G R W eE W e de e G
FNCCCRINE SYSTENM

#EITUITARY (46) (45) - (43)
CHROMOEHOBE ADENOMA 3 (7%) 3 (7%) 8 (19%)

#ADRTNAL (49) 47N , (48)
CORTICAL ADENOMA 1 (2%)

CORTICAL CARCINOMA 1 (2%)
PHEOCHROMOCYTOMA 4 (8%) 4 (9%) 1 (2%)
PHEOCHROMOCYTOMA, MALIGNANT 1 (2%)

#THYROID (46) (48) (u6)
FOLLICULAR-CELL ADENOMA 1 (2%)
FOLLICULAR-CELL CARCINOMA 1 (2%) 3 (6%) 3 (7%)
C-CELL ADENOMA 3 (7%) T (15%) 4 (9%)
C-CELL CARCINOMA ‘ 1 (2%) 1 (2%)

#PARATHYROID (37) (31) (31)

e——ADENOMA, NOS_ __ —— U B ¢+ 9

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

CONTROL LOW DOSE HIGH DOSE
#PANCREATIC ISLETS (49) (44) (45)
ISLET-CELL ADENOMA 4 (8%) 4 (9%) 3 (7%) .
REERODUCTIVE SYSTEM
*MAMMARY GLAND | (59) (50) (49)
ADFNOMA, NOS 1 (2%)
FIBROMA 1 (2%)
FIBROADENOMA 1 (2%) 1 (2%) 4 (8%)
*PRFPUTIAL GLAND (50 (5mM (49)
CARCINOMA,NOS 1 (2%)
ADENOMA, XNOS 2 (4%) 1 (2%) 1 (2%)
#TESTIS (59) (59) (u9)
INTFRSTITIAL-CELL TUMOR 48 (96%) 48 (96%) 41 (R4%)
*SCECTUM (50) (50 (49)
FIBROSARCOMNA 1 (2%)
NFEVCYUS SYSTEM
#MIDRRAIN (590) (59 (49)
ASTROCYTOMA 1 (2%)
SPECTAL SENSE ORGANS
*EAR CANAL (50) (59) (49)
SCUAMOUS CELL CARCINOMA 1 (2%)
MUSCULOSKFIETAL SYSTEM
*SKULL (50) (50) (49)
OSTEOMA 1 (2%)
BOLY CAVITIFS
*ABRDOMINAL CAVITY (50) (50) (49)
MESOTHELIOMA, MALIGNANT . 1 (2%)
*PEEITONFUM 5 (50) (49)

~MESQTHTLIQUA, NOS

— L S m e mem e memrrmrem mm e n N2 S BBL e e v

# NUMBTYR OF ANIMALS WITH TISSUE EXAMINED MICRCSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED

45



TABLE A1. MALE RATS: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
*TUNICA VAGINALIS (50) (57 (49)
MESOTHELIOMA, NOS 1 (2%)
KESOTHELIOMA, MALIGNANT 1 (2%)
ALL CTHER SYSTEMS
*MULTIPLF ORGANS (50) (50) 49)
FIBROUS HISTINCYTOMA, MALIGNANT 1 (2%)
MESOTHFLIOMA, MALIGNANT 1 (2%)
ANIMAL DISPOSITICN SUMMARY
ANIMALS INITIALLY IN STUDY 50 50 59
~ NATURAL DZATH® 15 16 15
MORIBUND SACRIFICE -5 8 14

SCHEDULED SACRIFICE

ACCIDENTALLY KILLED !
TERMINAL SACRIFICE 30 26 21
ANIMAL MISSING

@ INCLUDES AUTOLYZED ANIMALS

- = - - - - - - - Y Y . D N e G D R e D .

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 49 © 48 46
TOTAI PRIMARY TUMORS 99 105 107
TOTAL ANIMALS WITH BENIGN TUMORS 48 48 42
TOTAL BENIGN TUMORS 72 73 66
TOTAL ANIMALS WITH MALIGNANT TUMORS 23 26 31
TOTAL MALIGNANT TUMORS 26 30 41
TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1
TOTAL SECONDARY TUMORS 1 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGKN OR MALIGNANT 1 1
TOTAL UNCERTAIN TUMORS 1 2

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

* PRIMARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUHMORS
# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INRVASIVE INTO AN ADJACENT ORGAN
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TABLE A2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS

FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET

(39)

(20%)
(2%)
(2%)
(2%)

(2%)
(2R%)

HIGH DOSE

(59)
1 (2%)
1 (2%)
1 (2%)

(50
6 (12%)
1 (2%)
2 (4%)
1 (2%)

(50)
1 (2%)

(34)

CONTROL
ANINALS INITIALLY IN STUDY 50
ANIMALS NECROPSTED 50
ANINALS EXAMINED HISTOPATHOLOGICALLY 50
INTEGUMENTARY SYSTEN
*SKIN (50)
SEBACEOUS ADENOMA 1 (2%)
*SUBCUT TISSUE (50)
SQUAMOUS CELL CARCINOMA
SEBACEOUS ADENONA
SFBACEOUS ADENOCARCINOMA
PIBROMA
RESPIRATORY SYSTEN
$LUNG (50)
SQUAMOUS CELL CARCINOMA, METASTA
ALVEOLAR/BRONCHIOLAR ADENOMA
ALVEOLAR/BRONCHIOLAR CARCINOMA
C-CELL CARCINOMA, METASTATIC
PHEOCHROMOCYTOMA, METASTATIC
LIPOSARCOMA, METASTATIC 1 (2%)
HEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS (50)
MALIG.LYMPHOMA, UNDIFFER-TYPE 4 (8%)
MALIG.LYMPHONA, LYMPHOCYTIC TYPE 1 (2%)
LYMPHOCYTIC LEUKEMIA - 1 (2%)
GRANULOCYTIC LEUKEMIA 2 (4%)
$SPLEEN (50)
PHEOCHROMOCY TOMA, METASTATIC
MALIG. LYMPHOMA, UNDIFFER-TYPE
GRANULOCYTIC LEUKEMIA
$LYMPH NODE (44)
o C=CELL CARCINQMA, METASTATIC_ ._.__.___2_(SE)_______

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANINALS NECROPSIED
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TABLE A2. FEMALE RATS: NEOPLASMS (CONTINUED)

e e - - - Y " A W e S = = AR A A e D R R R e e e T R T D - -

CONTROL LOW DOSE HIGH DOSE

CIRCUIATORY SYSTEMN

NONE
DIGFSTIVE SYSTEM

NONE
URINARY SYSTEM

NONE
ENCOCRINE SYSTEM

#PITUITARY (u5) (un (uu)
CARCINOMA,NOS 1 (2%)

CHROMOPHOBE ADENOMA _ 19 (42%) 29 (62%) 29 (66%)

#ADRENAL (49) (49) (50)
PHEOCHROMOCYTOMA 3 (6%)

PHEOCHROMOCYTOMA, MALIGNANT 1 (2%)

#THYROID (50) mn (“8)
FOLLICULAR-CELL ADENO#A 1 (2%)
FOLLICULAR-CELL CARCINOMA 1 (2%) :

C-CELL ADENOMA 3 (6%). 4 (9%) 3 (6%) .
C-CELL CARCINOMA 2 (4%) 3 (6%) 5 (10%)

#PARATHYROID (37 (34) (30) :
ADENOMA, NOS 1 (3%) 1 (3%)

#PANCREATIC ISLETS (49) (50) (48)
ISLET-CELL ADENOMA 1 (2%) 2 (4%) 1 (2%)

REPRODUCTIVE SYSTEN

*MAMMARY GLAND (50) (50)° (50)
ADENOMA, NOS 1 (2%)
ADENOCARCINOMA, NOS 1 (2%) 3 (6%) 1 (2%)
PAPILLARY ADENOCARCINOMA 2 (4%)
FPIBROADENOMA - o2 t2u%) . 12_1{24%) as_(28%)

# 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

*PREPUTIAL GLAND (50) (50) (50)

CARCINOMA,NOS 1 (2%)

ADENOMA, NOS 2 (4%) 2 (4%) 2 (u%)
#UTERUS (50) (49) (50}

LEIOMYOMA 1 (2%) 1 (2%)

"ENDOMETRIAL STROMAL POLYP 2 (4%) 9 (18%}) 3 (6%)
#OVARY (50) (49) (48)

GRANULOSA-CELL TUMOR 1 (2%)

SERTOLI~CELL TUMOR 1 (2%)

NERVOUS SYSTEM

#BRAIN/MENINGES (69) , CE) (49)
SQUAMOUS CELL CARCINOMA, METASTA 1 (2%)

#BRALIN (49) (49) (49)
CARCINOMA, NOS, METASTATIC 1 2%

SEFCIAL SENSE ORGANS
*EYE (50) (50 (50)
SARCOMA, NOS 1 (2%)

ALL CTHER SYSTEMS

LUMBOSACRAL REGION
LIPOSARCOMA _ o o

P RT3t \> - 2 e . TR ia TR s L3 S e Ie e R . W R e s A S e £ R T N e v S e T R Y e

# NUMBTR 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

B L L L L T o - - . - A S A D e ey A R D e - - -

ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STUDY 50
NATURAL DEATH® 4
MORIBUND SACRIPICE 13

SCHEDULED SACRIFICE

ACCIDENTALLY KILLED

TERMINAL SACRIFICE 33
ANIMAL MISSING

@ INCLUDES AUTOLYZED ANIMALS

- - P R S =D e P WD e S AP O D S P TS S R NS U D R D R D e AP D Y D R R TR D M D SR R WS D AR D S S SR R S D D e TR D R D G W W e

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 40
TOTAL PRIMARY TUMORS 59

TOTAL ANIMALS WITH BENIGN TUMORS 35
TOTAL BENIGN TUMORS 45

TOTAL ANIMALS WITH MALIGNANT TUMORS 11
TOTAL MALIGNANT TUMORS 14

TOTAL ANIMALS WITH SECONDARY TUMORS# 3
TOTAL SECONDARY TUMORS 3

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

4y
86

40

21
23

44
78

38
56

19
22

# SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

- - — - - - - - - - - - AP A e e e e e A e e e
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN

MICE FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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TABLE B1.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE

FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET

CONTROL LOW DOSE HIGH DOSE
ANINMALS INITIALLY IN STUDY 50 50 50
ANIMALS MISSING 2
ANIMALS NECROPSIED 49 50 48
ANINALS EXAMINED HISTOPATHOLOGICALLY 49 50 48
INTEGUMENTARY SYSTEM
*SKIN u49) (50) (48)
ADENOCARCINOMA, -NOS, METASTATIC 1 (2%)
SEBACEOUS ADENOMA 2 (4%)
*SUBCUT TISSU® (49) (50) (48)
ADENOCARCINOMA, NOS, METASTATIC 1 (2%)
FIBROMA 1 (2%)
FIBROSARCOMA 2 (4%) 2 (4%) 3 (6%)
RFSPIRATORY SYSTEM
$+LUNG (49) (49) (48)
ADENOCARCINOMA, NOS, METASTATIC 1 (2%)
FEPATOCELLULAR CARCINOHMA, MFTAST 3 (6%) 2 (4%)
ALVEOLAR/BRONCHIOLAR ADENOMA 10 (2C%) 10 (29%) 11 (23%)
ALVEOLAR/BRONCHIOLAR CARCINOMA 4 (3%) 2 (4%) 1 (2%)
CORTICAL CARCINOMA, METASTATIC 1 {2%) 1 (2%)
FIBRCSARCOMA, METIASTATIC 1 (2%) 1 (2%)
HYMATOFOIRTIC SYSTEM
*MULTIPLE ORGANS (49) (50) (u8)
MALIG.LYMPHOMA, LYMEHGCYTIC TYPF 4 (8%) 5 (10%) 2 (4%)
MALIG.LYMPHOMA, HISTIQCYTIC TYPF 1 (2%)
GRANULOCYTIC LEUKEMIA 3 (6%)
MONOCYTIC LEUKEMIA 2 (4%)
GRANULOCYTIC SARCOMA 1 (2%)
#SPLEEN (46) (43) (46)
HESMANGIOMA 1 (2%)
HEMANGIOSARCOMA 4 (9%) 3 (6%) 1 (2%)

GHALIG, LYMRHOMA, HISTIOGYTIZ IYRE. .

PAYIRRPY 1R 0k e B e

# NUMBER OF ANIMALS WITH TISSUE EXAMINTD MICRCSCOPICALLY

* NUMBER OF ANIMALS NFCROPSITD
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TABLE B1. MALE MICE: NEOPLASMS (CONTINUED)

- - - = - -~ " . . - - - - - - -

CONTROL LOW DOSE HIGH DOSE
#MFSENTERIC L. NODE (49) (33) (29)
PALIG. LYMPHOMA, LYMPHOCYTIC TYPE 1 (3%) 1 (3%)
$LIVIR (49) (5n) (48)
GRANULOCYTIC LEUKEMIA 1 (2%)
#SMALL INTESTINE 47) (44) (45)
MALIG. LYMPHOMA, LYMPHOCYTIC TYPF 1 (2%)
CIRCULATORY SYSTEM
NONE
DIGESTIVE SYSTEM
#LIVER (49) (50) (48)
HEPATOCELLULAR ADENOM2 4 (8%) 6 (12%) 4 (8%)
HEPATOCELLULAR CARCINOMA 16 (33%) 11 (22%) 11 (23%)
CORTICAL CARCINOMA, METASTATIC 1 (2%) 1 (2%)
HEMANGIOMA 1 (2%)
HEMANGIOSARCOMA 4 2 (4%) 1 (2%) 3 (6%)
ANGIOSARCOMA 1 (2% 2 (4%)
#PANCREAS (48) (46) (45)
CORTICAL CARCINOMA, METASTATIC 1 (2%)
URINARY SYSTEM
#KIDNEY (48) u7) (48)
ADENCCARCINOMA, NOS 1 (2%)
E.NDQCBINF SYSTEM
#ADRENAL (u46) (49) (16)
CORTICAL CARCINOMA 1 (2%) 1 (2%)
PHEOCHROMOCYTOMA ' 1 (2%)
$THYROID (83) 39) (40)
FOLLICULAR-CELL ADENOMA : 1 (3%)
#PANCREATIC ISLETS (48) (46) u5)
e ISLET-CELL_ADENOHNA e 1_1(2%) 1_12%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B1 MALE MICE: NEOPLASMS (CDNTII\IUED)

REPRODUCTIVE SYSTEM

#TESTIS (47) (48) (46}
INTEESTITIAL-CELL TUMOR 1 (2%)

. - - = AP S R AR ER R T M R e A R AR e S G ) 4 G P e G NS e R U e e e

- = " P " Y v D e S A A B T e W S S e W D P e e P Y AR Y e -

SPECIAL SENSE ORGANS

*HARDERIAN GLAND (49) (50) (48)
PAPILLARY ADENONMA 1 (2%)
PAPILLARY CYSTADENOMA, NOS 1 (2%)

- " A = = AR WP S TP P S n W R e Y S P R R A e A R e RGP L W e AR W e - - -

- oy = > = = D Gr - S Y e R R S YR T RS A e D e R P D WP WD P A S e e

BOCY CAVITIES

*ABDOMINAL CAVITY (49) (50) (48)
CORTICAL CARCINOMA, METASTATIC 1 (2%)

- - . - — - " - " . - - - " - - - - Ve -

- " - - - = - " - - > " S P - - - - - - - - W " . . . . - - - - - -

ANIMAL DISPOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 50 50 50
NATURAL DEATHa 10 12 13
MORIBUND SACRIFICE 2 1 2

SCHEDULED SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE - 38 37 33
ANIMAL MISSING 2

@_INCLUDES AUTOLYZED ANIMALS

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

CONTROL LOW DOSE HIGH DOSE
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 39 o 32 34
TOTAL PRIMARY TUMORS 54 53 45
TOTAL ANIMALS WITH BENIGN TUMORS 15 . 18 15
TOTAL BENIGN TUMORS 17 23 17
TOTAL ANIMALS WITH MALIGNANT TUMORS 31 25 24
TOTAL MALIGNANT TUMORS 37 30 28
TOTAL ANIMALS WITH SECONDARY TUMORSH# 4 5 1
TOTAL SECONDARY TUMORS 6 9 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 TUOMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

= = = W A > = S . - A = S S " - -
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TABLE B2.

SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE
FED 2-AMINO-5- NITROTHlAZOLE IN THE DIET

ANIMALS INITIALLY IN STUDY
ANIMALS NECROPSIED
ANIMALS EXAMINED HISTOPATHOLOGICALLY

- — . - - - - . - - = e - . -

INTEGUMENTARY SYSTEMNM

*SUBCUT TISSUE
FIBROSARCOMA

-

- ——— P = - = . - - . - " - — - - - - - - - - -

RFSPIRATORY SYSTEM

#LUNG
ADENOCARCINOMA, NOS, METASTATIC
ALVEOLAR/BRONCHIOLAR ADENOMA
ALVEOLAR/BRONCHIOLAR CARCINOMA

HEMATOBOIETIC SYSTEM

*MULTIPLE ORGANS
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE
UNDIFFERENTIATED LEUKEMIA
LYMPHOCYTIC LEUKEMIA
GRANULOCYTIC LEUKEMIA

#SPLEEN
HEMANGIOSARCOMA
MALIG.LYMPHOMA, HISTIOCYTIC TYPE

#LYMPH NODE
RALVECLAR/BRONCHIOLAR CA, METASTA

#MESENTERIC L. NODE
MALIG. LYMPHOMA, LYMPHOCYTIC TYPE
MALIG.LYMPHOMA, HISTIOCYTIC TYPE

#LUNG

——w_HBALIG, LYMPHOMA, LIYMPHOCYTIC TYRE_

# NUMBER OF ANIMALS WITH TISS
* NUMBER OF ANIMALS NECROPSIE

(50)
11 (22%)
6 (12%)

2 (U%)
1 (2%)

(47)

(38)

(38)
1 (3%)
(47)

57

LOW DOSE HIGH DOSE
50 50
50 50
50 50
(50) (50)
1 (2%) 2 (4%)
(48) 49)
1 (2%)
2 (4%) 7 (14%)
2 (4%) 1 (2%)
(50) (50)
3 (6%) 6 (12%)
2 (4%) 1 (2%)
1 (2%)
1 (2%)
(49) (49)
3 (6%) 4 (8%)
2 (4%)
(39) (35)
1 (3%)
(39) (35)
1 (3%) 1 (3%)
(48) (49)
1_(2%) —m

UE EXAMINED MICROSCOPICALLY
D



TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

- - - " - " = = - T = > - - - o = = e - = - - - - -
- - -

CONTROL LOW DOSE HIGH DOSE
#SMALL INTESTINE (48) (47) (50)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE ' 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
#KIDNEY (49) (50) (50)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)
#THYNUS {38) (43) (41)
MALIGNANT LYMPAOMA, NOS 1 (2%)
GRANULOCYTIC SARCOHA 1 (2%)
CIBRCULATORY SYSTEM
#HEART ‘ (49) (50) (50)
ALVEOLAR/BRONCHIOLAR CA, METASTA 1 (2%)
DIGESTIVE SYSTEM
#LIVER (49) . (50) (50)
HEPATOCELLULAR ADENOMA 1 .(2%) 4 (8%) ' 1 (2%)
HEPATOCELLULAR CARCINOMA 1 (2%) ’ 2 (4%) 4 (8%)
HEMANGIOMA 1 (2%)
HEMANGIOSARCOMA 1 (2%) 1 (2%) 1 (2%)
#DUODENUN (u8) 47 (50)
ADENOMATOUS POLYP, ROS . 1 (2%
URINARY SYSTENM
NONE
ENDOCRINE SYSTEM
#PITUITARY (43) (42) (43)
CHROMOPHOBE ADENOMNA . 2 (5%) .6 (14%) -6 (14%)
$THYROID (40) (e (43)
FOLLICULAR-CELL AnnuonA 2 (5%)
REPROLUCTIVE SYSTEM
*MAMMARY GLAND (50) (50) (50)
ADENOCARCINONA, HOS_ _ . __ 1_(2%)

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE B2. FEMALE MICE: NEOPLASMS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

FIBROADENOMA 1 (2%)

#UTERUS u7) 49) (50)
SARCOMA, NOS 1 (2%)
LEIOMYOSARCONA 2 (4%) 1 (2%)
ENDOMETRIAL STROMAL POLYP 1 (2%)
HEMANGIOMA 1 (2%)

#OVARY (39) (47) (u6)
LUTFOMA 1 (2%)
GRANULOSA~CELL TUMOR 1 (3%)
TERATOMA, BENIGN 1 (2%)

NERVCUS SYSTENM

NONE

SPECIAL SENSE ORGANS

*EYE/LACRIMAL GLAND (50) - (50) (50)
PAPILLARY CYSTADENOMA, NOS 1 (2%)

MUSCUIOSKELETAL SYSTEN

*SKELETAL MUSCLE (50) (50) (5¢)
HEMANGIOSARCOMA 1 (2%)

BOLY CAVITIES

NONE
ALL CTHER SYSTEMS
=NORE e ——— ————— ——— —— -

# NUMBER OF ANIMALS WITH TISSUE EXAMINED HICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABI.E B2. FEMAI.E MICE: NEOPLASMS (CONTINUED)

------------------------------------- e D s R D G D e - e e = -
- - m- na——— —— -

CONTROL LOW DOSE HIGH DOSE
ANIMAL DISPOSITION SUMMARY
ANIMALS INITIALLY IN STODY 50 50 50
NATORAL DEATHa : 1% : 9 6
MORIBUND SACRIFICE 1 3 3

SCHEDULED SACRIFICE

ACCIDENTALLY KILLED

TERMINAL SACRIFICE 35 38 41
ANINAL MISSING

@ INCLUDES AUTOLYZED ANIMALS

- - 0 " - - - - - e D e A P e e D e G D A e R R e B B AR D A W P e .

TUMOR SUMMARY

TOTAL ANIMALS WITH PRIMARY TUMORS* 26 31 28
TOTAL PRIMARY TUMORS 31 40 45
TOTAL ANINALS WITH BENIGN TUMORS 3 16 16
TOTAL BENIGN TUMORS S 17 19
TOTAL ANIMALS WITH MALIGNANT TUMORS 23 19 21
TOTAL MALIGNANT TUMORS 25 23 26
TOTAL ANIMALS WITH SECONDARY TUMORS# 1 1
TOTAL SECONDARY TUMORS 2 1
TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BENIGN OR MALIGNANT 1
TOTAL UNCERTAIN TUMORS 1

TOTAL ANINALS WITH TUMORS UNCERTAIN-
PRINARY OR METASTATIC
TOTAL UNCERTAIN TUMORS

* PRIBARY TUMORS: ALL TUMORS EXCEPT SECONDARY TUMNORS
¢ SECONDARY TUMORS: METASTATIC TUMORS OR TUMORS IMVASIVE INTO AN ADJACENT ORGAN

- - - - - - - - - - - - - .- - P > D D P D D TR P P T SR R G D W e e
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN RATS FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE

TABLE C1.

RATS FED 2 AMINO-5-NITROTHIAZOLE IN THE DIET

-
D g T D . T e e S D e S S D e M B R D D D O S e

CONTROL

LOW DOSE

———— - - - - " W . S D G W AR D Se = A R S T G S e P D ) S e G S D S G O T D S S T W e

ANIMALS INITIALLY
ANTMALS NECROPSIED

ANIMALS EXAMINED HISTOPATHOLOGICALLY

IN STUDY

v e - ——- " > D B M TR S A s W R G AR WD = MR mr e D S W AL e R N D T Gn e R R G NS R R D Gp WD MR WD e WR R W R AP e

INTEGUMENTARY SYST

*SKIN
CYsST, NOS
HYPERKERATOSIS

*SUBCUT TISSUE
ULCEK, NOS

M

- - - = ——— - = = = B G = o e G = UR e e D e S e e R L e W D e e S A

RESPIKATORY SYSTEM

*NASAL CAVITY
INFLAMMATION,
INFLAMMATION,

#TRACHEA
INFLAMMATION,
INFLAMMATION,
INFLAMMATION,
HYPERPLASIA, L

#LUNG/BRONCHUS
BRONCHIECTASIS
INFLAMMATION,
INFLAMMATION,
HYPERPLASIA, N
HYPERPLASIA, L

$LONG
ATFLPCTASIS
CONGFSTION, NO
HEMORRHAGE
BRONCHOPNEUMON
INFLEMMATION,
INFLAMMATION,

R i TR AR AL A

SUPPURATIVE
CHRONIC

NOS
SUPPURATIVE
CHROKNIC
YMPHOID

FOCAL
SUPPURATIVE
0s

YMPHOID

S

Ix, NOS
NOS
FQCAL

(50)

1 (2%)

(49)

(50)
1

17 (35%)

1 (2%)
3 (6%)

4 (8%)

8 (16%)

(2%)
2 (4%)

(50)

(47)

14 (30%)
1 (2%)
1 (2%)

(50)

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

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

1 (2%)
1 (2%)

(49)
2 (4%)

(49)
9 (18%)

1 (2%)
1 (2%)

(48)
1 (2%)
1 (2%)
20 (u2%)
(u8)

1 (2%)

073 ORI W . ) N

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED



TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

. - - - - e . e G e gy o e S b am S e - - = - -

CONTROL LOW DOSE HIGH DOSE

INFLAMMATION, INTERSTITIAL 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)
BRONCHOPNEUMONIA SUPPURATIVE 1 (2%)
BRONCHOPNEUMONIA ACUTE SUPPURATI 1 (2%) 1 (2%)
PNEUMONIA, CHRONIC MURINE 12 (24%) 5 (10%) 2 (4%)
FIBROSIS 1 (2%)
NECROSIS, FOCAL 1 (2%)
PIGMENTATION, NOS 1 (2%) 1 (2%)
HEMOSIDEROSIS 1 2%)
ALVEOLAR MACROPHAGES 5 (10%) 2 (4%) 2 (u%)
HYPERPLASIA, ADENOMATOUS 1 (2%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)

#LONG/ALVEOLI ’ (50) (50) 48)
CONGESTION, NOS 1 (2%)
EDEMA, NOS 1 (2%) 1 (2%)
HEMORRHAGE 1 (2%)

HEMATOPOIETIC SYSTEM

#BONE MARROW (49) 49 (48)
HYPOPLASIA, NOS 1 (2%)
HYPERPLASIA, NOS 4 (8%) 1 (2%)
HYPERPLASIA, HEMATOPOIETIC 4 (8%) 8 (16%) 11 (23%)
HYPERPLASIA, ERYTHROID 1 (2%)
HYPERPLASIA, GRANULOCYTIC 3 (6%) 7 (15%)
FRYTHROPOIESIS 1 (2%) '

#SPLEEN (49) “n (49)
RUPTURE 1 (2%)
CONGESTION, NOS 1 (2%) 2 (4%) 1 (2%
FIBROSIS 1 (2%)
NECROSIS, POCAL 1 (2%) 2 (4%)
HEMOSIDEROSIS 23 (47%) 31 (66%) 18 (37%)
ATROPHY, NOS 1 (2%)
LEUKEMOID REACTION 1 (2%)
HYPERPLASIA, RETICULUN CELL 2 (4%)
HEMATOPOIEBSIS 25 (51%) 31 (66%) 18 (37%) .
ERYTHROPOIESIS , 2 (4%) 2 (4%)
GRANULOPOIBSIS 1 (2%) 1 (2%) 5 (10%)

#LYMPH NODE (u1) [C3 )} (42)
HEMOSIDEROSIS ’ 1 (2%)

#MESENTERIC L. NODE (C3)) wn (u2)

e HYPERPLASIA, NOS - 1_(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOGPLASTIC LESIONS (CONTINUED)

- - ——— - - - - - - e~ -

CONTROL LOW DOSE HIGH DOSE
#THYNUS (37) 41) (31
LYMPHANGIECTASIS 1 (2%)
HEMOSIDEROSIS 2 {5%) 1 (3%)
ANGIECTASIS 1 (2%)
CIRKCULATORY SYSTEM
¥HEART (48) (49) (48)
FIBROSIS, FOCAL 1 (2%)
$HFEART/ATRIUOM (48) (49) (48)
THROMBOSIS, NOS 1 (2%)
#MYOCARDIUM (48) (49) (u8)
INFLAMMATION, FOCAL 2 (U%) 2 (4%)
INFLAMMATION, INTERSTITIAL 1 (2% 2 (u%)
ABSCESS, NOS 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
FIBROSIS 4 (8%) . 1 (2%)
FIBROSIS, FOCAL 1 (2%) 16 (33%) 18 (38%)
SCAR 1 (2%)
DEGENERATION, NOS 6 (13%) 1 (2%)
NECROSIS, FOCAL 1 (2%)
#ENDOCARDIUM (48) (49) (48)
INFLAMMATION, FOCAL 2 (4%)
*PULMONARY ARTERY (50) (50) 49)
MEDIAL CALCIFICATION 1 (2%)
CALCIFICATION, FOCAL 2 (u%)
#HEPATIC SINUSOID (49) (49) (49)
CONGESTION, NOS 1 (2%)
DIGESTIVE SYSTEN
#LIVER (49) (49) (49)
CONGESTION, NOS 1 (2%)
HEMORRHAGE . 1 (2%)
CIRRHOSIS, NOS 1 (2%)
DEGENERATION, CYSTIC 1 (2%)
NECROSIS, NOS 1 (2%)
e BECROSIS . EQCAL oo e e e ———————————— 1428 e LA (28)

# NUMBER OF ANIMALS WITH TISSUE EXQ\HINED MICROSCOPICALLY
* NUMBEFR OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- - - - T - R o e Y e PT D e ML e S D G R e = -

CONTROL LOW DOSE HIGH DOSE
METAMORPHOSIS PATTY 1 (2%) 7 (14%) 8 (16%)
PIGMENTATION, NOS 1 (2%)
FOCAL CELLULAR CHANGE 2 (u%) 2 (4%)
PHAGOCYTIC CELL 1 (2%) :
ANGIECTASIS 3 (6%)
HYPERPLASIA, HEMATOPOIETIC 1 (2%)
HYPERPLASIA, RETICULUM CELL 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%)
HEMATOPOIESIS 4 (8%)
ERYTHROPOIESIS 1 (2%)
#LIVER/CENTRILOBULAR (49) 49) (49)
METAMORPHOSIS FATTY 2 (4%) 2 (4%) 3 (6%)
PIGMENTATION, NOS 1 (2%)
#LIVER/HEPATOCYTES (49) (49) (49)
DEGENERATION, NOS : 1 (2%)
*BILE DUCT (50) {50) (49)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
HYPERPLASIA, NOS 1 (2%) 2 (4%) 2 (%)
HYPERPLASIA, FOCAL 18 (36%) 26 (52%) 28 (57%)
$PANCREAS (49) (4 4) (45)
EDEMA, NOS 1 (2%)
PERIARTERITIS 1 (2%)
#$PANCREATIC DUCT (49) (44) : (45)
HYPERPLASIA, FOCAL 2 (4%) S (11%) 3 (1%)
#STOMACH (19) (50) u7)
ULCER, NOS 1 (2%) 1 {2%)
ULCER, FOCAL 1 (2%) 3 (6%)
INFLAMMATION, SUPPURATIVE 1 (2%)
EROSION 1 (2%) 1 (2%)
#GASTRIC ‘MUCOSA (49) (50) (47)
EROSION 1 (2%) »
#CARDIAC STOMACH (49) (50) u7)
ULCER, FOCAL - : 2 (4%)
#PEYERS PATCH (49) 49) 43)
HYPERPLA SIA, LYMPHOID S (10%) 4 (8%) 4 (9%)
#ILEUN (49) (49) (43)
——__BUCOCELE o1 2%y

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
#COLON (32) (33) (31)
NEMATODIASIS 3 (9%) 3 (9%) 1 (3%)
URINARY SYSTEM:
FKIDNEY ' (50) (49) | (49)
CAST, NOS 1 (2%)
CONGESTION, NOS 1 (2%)
INFLAMMATION, INTERSTITIAL 1 (2%) 8 (16%) 2 (u%)
ABSCESS, NOS 1 (2%)
INFLAMMATION, CHRONIC 8 (16%) 6 (12%) 5 (10%)
INFLAMMATION, CHRONIC FOCAL 26 (52%) 16 (33%) 18 (37%) -
INFLAMMATION, CHRONIC DIFFUSE 1 (2%) 2 (4%) 2 (4%)
GLOMERULOSCLEROSIS, NOS 1 (2%)
PIGMENTATION, NOS 2 (4%)
#KIDNEY/CORTEX (50) 9 (49)
INFARCT, FOCAL 1 (2%) 1 (2%)
PIGMENTATION, NOS 5 (10%) 2 (4%)
#KIDNEY/TUBULE (50) . (49) (49)
CAST, NOS 1 (2%) 2 (4%)
DEGENERATION, HYALINE 1 (2%)
PIGMENTATION, NOS 3 (6%) 1 (2%) 2 (4%)
#CONVOLUTED TUBULES (50) (49) (49)
PIGMENTATION, NOS 2 (4%) 2 (4%)
CYTOPLASMIC VACUOLIZATION 1 (2%)
#0. BLADDER/SUBMUCOSA u7) 42) (43)
" HEMORRHAGE 1 (2%)
ENCOCRINE SYSTEM
#PITUITARY (46) (45) (43)
CYST, NOS 1 (2%) 1 (2%)
MOLTIPLE CYSTS 1 (2%)
CONGESTION, NOS 1 (2%)
HEMORRHAGE 1 (2%)
HEMORRHAGIC CYST 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)
e BNGIECTASIS a2 S E) 2.{4%) 4_(3%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- - = = W o G P S S G e D W B AR e L AP N N R G W WD P D D R e e A WD W e e e e

CONTROL LOW DOSE HIGH DOSE
#ADRENAL (49) 47 (u8)
ANGIECTASIS 1 (2%) 1 (2%)
#ADRENAL CORTEX (49) (47 (u8)
HYPERPLASIA, NODULAR 1 (2%)
#ADRENAL MEDULLA (49) {47) (48)
HYPERPLASIA, NODULAR 2 (4%)
HYPERPLASIA, NOS ‘ 1 (2%)
HYPERPLASIA, POCAL 1 (2%) 4 (9%) 2 (4%)
#THYROID (46) (48) (46)
CYSTIC FOLLICLES 1 (2%) 4 (9%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%) :
NECROSIS, NOS 1 (2%)
HYPERPLASIA, C-CELL 23 (50%) 29 (60%) 29 (63%)
HYPERPLASIA, POLLICULAR-CELL 2 (4%)
REPRODUCTIVE SYSTEM
*MAMMARY GLAND (50) (50) (49)
GALACTOCELE 1 (2%)
*EENIS (50) (50) “9)
PROLAPSE 1 (2%)
*PREPUTIAL GLAND (50) (50) , (49)
DLCER, KOS ’ . 1 (2%)
INFLAMMATION, SUPPURATIVE 2 (u%) 1 (2%) 1 (2%)
INFLAMMATION, CHRONIC 2 (u%)
#PROSTATE (4u) (42) (42)
’ INPLAMMATION, DIFPUSE 1 (2%)
INFLAMMATION, SUPPURATIVE 2 (5%)
#TESTIS (50) (50) (49)
NECROSIS, NOS 1 (2%)
CALCIFICATION, DYSTROPHIC 1 (2%) .
ATROPHY, NOS 32 (64%) 19 (38%) . 31 (63%)
ATROPHY, FOCAL 7 (14%) 19 (38%) 4 (8%)
ASPERMATOGENESIS 4 (8%) 2 (4%) 5 (10%)
HYPERPLASIA, INTERSTITIAL CELL 1 (2%) 4 (8%)
#TESTIS/TUBULE (50) (50) (49)
e CALCIFICATION, NOS 1.128)

¢ NUMBER OF ANINALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED
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TABLE C1. MALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- " - S e v e e S = D W = e R S R R R = e D W e M e R TR - -

CONTROL LOW DOSE HIGH DOSE
CALCIFICATION, FOCAL 2 (4%) 2 (u%)

*EPIDIDYMIS (50) (50) (49)
INFLAMMATION, SUPPURATIVE 1 2%

NERVOUS SYSTEM

*NEURON (50) (50) (49)
CYTOPLASMIC VACDOLIZATION 1 (2%)

#BRAIN/MENINGES (50) (50) (49)
THROMBOSIS, NOS 1 (2%)

#BRAIN (50) (50) (49)
HEMORRHAGE 1 (2%)
GLIOSIS , 1 (2%)
DEGENERATION, NOS 1 (2%)

#BRAIN STEM (50) (50) (49)
HEMORRHAGE 1 (2%)
NECROSIS, NOS 1 (2%)

#MIDBRAIN (50) (50) (49)
NECROSIS, NOS 1 (2%)

MALACIA 1 (2%)

*SPINAL CORD (50) (50) (49)
NECROSIS, NOS 1 (2%)
NECROSIS, POCAL 1 (2%)

*SCIATIC NERVE _ (50) (50) (49)
DEGENERATION, MYELIN 1 (2%)

"SPECIAL SENSE ORGANS

*EYE {50) (50) (49)
DEGENERATION, NOS 1 (2%)

CATARACT 13 (26%) 5 (10%) 7 (14%)

*EYE/CORNEA (50) (50) (9)
INFLAMMATION, INTERSTITIAL 1 (2%) )

*LENS CAPSULE (50) (50) “w9)

—e—eREGENERATION, NOS —— - : 1_(2%)

# NUMBER OF ANIMALS WITH TISSUER EXAMINED MICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED



TABLE C1. MALE RATS: NONNEQPLASTIC LESIONS (CONTINUED)

""""""""""""""""""""" SSSSIISIIIZIIIzIoIoITIicIzzIowIozzzooozozIz:
CONTROL LOW DOSE HIGH DOSE
CALCIFICATION NOS 1 (2%)
MUSCULOSKELETAL SYSTEN
*SKELETAL MUSCLE (50) (50) (49)
ATROPHY, NOS 1 (2%)
BODY CAVITIES
*ABDOMINAL CAVITY (50) (50) 49)
NECROSIS, FAT 1 (2%)
*PERITONEUNM (50) (50) (49)
EFFUSION, NOS 1 (2%)
*PERITONEAL CAVITY (50) (50) (49)
RETENTION FLOID 1 (2%)
*PLEURA (50) . (50) (49)
HYDROTHORAX 1 (2%)
*MESENTERY (50) (50) (49)
STEATITIS ' 1 (2%)
NECROSIS, FAT 2 (4%)
ALL OTHER SYSTEMS
ADIPOSE TISSUE
INFLAMMATION, FOCAL 1
SEECIAL MORPHOLOGY SUMMARY
AUTOLYSIS/NO NECROPSY 1

- - - - - —— - - - o = - e Y D = W = W e e T e P W W A WP

% NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED

70



TABLE C2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE
RATS FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET

CONTROL LOW DOSE HIGH DOSE
ANIMALS INITIALLY IN STUDY 50 50 50
ANIMALS NECROPSIED 50 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50
INTEGUMENTARY SYSTEM
*SKIN (50) (50) (50)
NECROSIS, FOCAL 1 (2%)
RESPIFATORY SYSTEM
#TPACHER (49) (5 (49)
INFLAMMATION, NOS 17 (35%) 26 (52%) 14 (29%)
INFLAMMATION, CHRONIC SUPPORATIV 1 (2%)
NECROSIS, NOS 2 (4%)
METAPLASIA, SQUAMOUS 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%) 2 (4%) 1 (2%)
#LUNG/BRONCHUS (50) (50 (57
BRONCHIECTASIS 2 (4%) 2 (4%) 2 (4%)
INFLAMMATION, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)
HYPERPLASIA, LYMPHOID 27 (54%) 25 (50%) 31 (62%)
#LUNG (50) R (50)
. BRONCHOPNEUMONIA, NOS 1 (2%)
INFLAMMATION, NOS 1 (2%)
INFLAMMATION, INTERSTITIAL 2 (4%)
PNEUMONIA, CHRONIC MURINE 5 (10%) 3 (6%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (2%)
PERIVASCULAR CUFFING 2 (4%)
HEMOSIDEROSIS 1 (2%)
RLVEOLAR MACROPHAGES 2 (4%) 2 (u%) 2 (u%)
HYPEFPLASIA, LYMPHOID 1 (2%) 1 (2%)
#LUNG/ALVEOLI (50) (5% (50)
CONGFSTION, NOS 1 (2%) 1 (2%) 1 (2%)
e EDEMA e NOS e e amemmmmummeeee e b § 2Bl o m e

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

CONTROL LOW DOSE HIGH DOSE
HEMATOPOIETIC SYSTEM

*BLOOD (50) (51) (50)
ANEMIA, NOS 1 (2%)

#BONE MARROW (59) (49) (59)
HYPERPLASIA, NOS 1 (2%) 1 (2%)

MYELOFIBROSIS 1 (2%)

HEMATOPOIETIC TISSUE DISORDER 1 (2%)

HYPERPLASIA, HEMATOPOIETIC 3 (6%) 7 (14%) 5 (10%)
HYPERPLASIA, GRANULOCYTIC 2 (u%)

#SPLEFN (59) 50) (50}
CONGESTION, NOS 1 (2%)

NECROSIS, COAGULATIVE 1 (2%)

HEMOSIDEROSIS 34 (68%) 34 (68%) 39 (78%)
ATROPHY, NOS . 1 (2%) 1 (2%)

LEUKEMOID REACTION 1 (2%)

HYPERPLASIA, RETICULUM CELL 1.(2%) 1 (2%)

HEMATOPOIESIS 40 (80%) 39 (78%) 35 (70%)
ERYTHROPOIESIS 2 (u%) 1 (2%)

GRANULOPOIESIS 1 (2%)

#LYMPH NODE : (44) (39) (34)
HEMOSIDEROSIS 1 (2%)

#MANDIBULAR L. NODE (44) (39) (34)
LYMPHANGIECTASIS 1 (3%)

#CERVICAL LYMPH NODE (44) (39) (34)
CONGESTION, NOS 1 (2%)

HEMOSIDEROSI S 1 (2%)

#THYMUS (39) 37 {36)
PERIARTERITIS 1 (3%)
HEMOSIDEROSIS 1 (3%) 1 (3%) 4 (11%)

CIRCULATORY SYSTEH

$HEART (48) %)) (49)
PERIARTERITIS 1 (2%) 1 (2%)

#HEART/ATRIUM (48) (47) (49)
THROMBOSIS, NOS e e e i 1_(2%) —

¥ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* RUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)
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(2%)
5 (10%)

12 (24%)

1 (2%)
1 (2%)

1 (2%)
1 (2%)

-—

(2%)
4 (8%)

(2%)
(8%)

= -

1 (2%)

(u%)

CONTROL LOW DOSE
#MYOCARDIUM (48) (N
INFLAMMATION, FOCAL
INFLAMMATION, INTERSTITIAL 6 (13%)
FIBROSIS 1 (2%)
FIBROSIS, FOCAL 2 (4%) 5 (11%)
*PULMONARY ARTERY (50) (50)
CALCIFPICATION, FOCAL 1 (2%)
DIGESTIVE SYSTEM
*TONGUE (50) 57
HYPERPLASIA, EPITHELIAL
HYPERKERATOSIS
#LIVER (49) (49)
INFLAMMATION, NOS 1 (2%)
FIBROSIS
NODULE
ADHESION, NOS 1 (2%)
NECROSIS, FOCAL 1 (2%)
NECROSIS, COAGULATIVE
METAMORPHOSIS FATTY 9 (18%) 9 (18%)
PIGMENTATION, NOS 1 (2%)
FOCAL CELLULAR CHANGE
ANGIECTASIS 3 (6%) 1 {2%)
HYPERPLASIA, RETICULUM CELL 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%)
HRMATOPOIESIS 1 (2%) 2 (4%)
ERYTHROPOIESIS 1 (2%)
$LIVEP/CENTRILOBULAR (49) (43)
NICROSIS, FOCAL 1 (2%)
METAMORPHOSIS FATTY 2 (4%) 2 (4%)
#LIVER/PFRIPORTAL (49) (49
METAKORPHOSIS FATTY 1 (2%)
#LIVER/HEPATOCYTRS (49) 43
NECRQSIS, FOCAL 1 (2%)
*BILE DUCT (50) (57)
INFLAMMATION, FOCAL 3 (6%)
L BYPERPLASIA L NOS o e i cm e mm s e 2B

# NUMBER OF ANIMALS WITH TISSUZ EXAMINED MICRCSCOPICALLY

* NUMBFR OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- o e - = —— wn P e = - Y A e T e e Y N - - -

CONTROL L.OW DOSE HIGH DOSE
HYPERPLASIA, FOCAL 15 (30%) 16 (32%) 19 (38%)

#PANCRERS (49) (50) (48)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)

ADHESION, NOS 1 (2%)

#PANCREATIC DUCT (49) (50) (u8)
HYPERPLASIA, FOCAL 5 (10%) 9 (18%) 7 (15%)

#STOMACH (50) (50 (50)
ULCER, NOS 1 (2%)

ULCER, FOCAL 1 (2%)
FROSION 1 (2%)
NECROSIS, FOCAL 1 (2%)

#CARDIAC STOMACH {590) (50) (50)
ULCER, NOS 1 (2%)

ULCER, FOCAL 1 (2%)

#PEYERS PATCH (49) (48) (u8)
HYPERPLASIA, LYMPHOID 4 (8%) 10 (21%) 3 (6%)

#COLON (35 (40) (28)
NEMATODIASIS 5 (14%) 6 (15%) 4 (14%)

URINARY SYSTEM

#KIDNEY (49) (50) (50)
INFLAMMATION, INTERSTITIAL 1 (2%) 1 (2%) 1 (2%)
INFLAMMATION, CHRONIC 2 (4%) 1 (2%) :
INFLAMMATION, CHRONIC FOCAL 12 (24%) 5 (10%) 3 (6%)
NEPHROSIS, NOS 1 2%)

CALCIFICATION, FOCAL 1 (2%)
PIGMENTATION, NOS 2 (4%) 2 (4%)

#KIDNEY/CORTEX (19) (50) (50)
CYST, NOS 1 (2%) 1 (2%)
PIGMENTATION, NOS 17 (35%) 28 (56%) 36 (72%)
HYPERPLASIA, LYMPHOID 1 (2%)

#KIDNEY/TUBULE (49) (50) (50)
CAST, NOS 1 2%)

PIGMENTATION, NOS 2 (4%) 5 (10%)

#CONVOLUTED TUBULES (49) (50) (50)

CAST, NOS_ _ 1_12%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABI.E C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE -
HYALINE MEMBRANE 1 (2%)
METAMORPHOSIS FATTY 1 (2%)
PIGMENTATION, NOS 3 (6%) 2 (4%)

#KIDNEY/PELVIS (49) (50) (50)
CALCIFICATION, POCAL 1 (2%) 1 (2%)

#URINARY BLADDER (35) u3) (CLY
CALCULUS, NOS 1 (3%)

INFLAMMATION, CHRONIC 1 (3%)
HYPEKPLASIA, EPITHELIAL 1 (3%)

ENCOCFINE SYSTEM

#PITUITARY (45) “n {44)
CYST, NOS 1 (2%)

HEMORRHAGE 2 (4%) 2 (5%)
HEMORRHAGIC CYST 2 (u%) 1 (2%)
HEMOSIDEROSIS 1 (2%) 2 (4%) 2 (5%)
HYPERPLASIA, NOS 3 (7%) 2 (u%)
HYPERPLASIA, POCAL 1 (2%) 2 (4%)
ANGIECTASIS 3 (%) 22 (471%) 23 (52%)

#ADRENAL (49) (49) (50)
DEGENERATION, NOS ' 1 (2%)

ANGIECTASIS 3 (6%) 10 (20%) 18 (36%)

#ADRENAL CORTEX (49) (u9) (50)
HEMORRHAGE 1 (2%) 1 (2%)

NECROSIS, FOCAL 1 (2%)

#2DEENAL MEDULLA (49) (49) (50)
CYST, XOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)

#THYROID (59) (s7) (u8)
CYSTIC FOLLICLES 1 (2%) u (8%)
LYMPHOCYTIC INFLAMMATORY INPILTR 1 (2%)
HYPERPLASIA, C-CELL 39 (78%) 33 (70%) 36 (75%)
HYPERPLASIA, FOLLICULAR-CFLL 2 (4%) 2 (4%)

REERCCUCTIVE SYSTEM

*MAMMARY GLAND (50) (59 (50)

——oGALACTOCELE _ o miimcmene.e=2. 02080 8 (18R . . 6_{123.

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

15



TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)

- - = - = = - T S e S D YR D T R D D A e e e A S G S N A G G e e a  a . -

CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, NOS 1 (2%)
METAPLASIA, SQUAMOUS 1 (2%)
ADENOSIS _ 1 (2%) 1 (2%)

*PREPUTIAL GLAND (50) (50) (50)
INFLAMMATION, SUPPURATIVE 7 (14%) 2 (u%) 1 (2%)
ABSCESS, NOS : 1 (2%)
HYPERPLASIA, NOS 1 (2%) 1 (2%)

*VAGINA (50) (50) (50)
INFLAMMATION, SUPPURATIVE 1 {2%)

#UTFRUS (50) u9) (50)
HYDROMETRA 1 (2%)

LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)
NECROSIS, NOS 1 (2%)
PIGMENTATION, NOS 1 (2%)

#UTERUS/ENDOMETRIUNM (50) (49) (50)
CYST, NOS 1 (2%) 1 (2%) 4 (8%)
HEMORRHEAGE 1 (2%)

INPLAMMATION, FOCAL 1 (2%)

ULCER, FOCAL 1 (2%)

LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)

INFLAMMATION, SUPPURATIVE 8 (16%) 6 (12%) 3 (6%)
INFLAMMATION, VESICULAR 1 (2%)

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

HYPERPLASIA, CYSTIC 2 (4%) 1 (2%) 1 (2%)

#OVARY/OVIDUCT (59) (49) (50)
INPLAMMATION, NOS 5 (10%)
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATION, SUPPURATIVE 5 {10%) 7 (14%) : 1 (2%)

#OVARY (50) (49) (48)
CYST, NOS 9 (18%) T (14%) 11 (23%)
FOLLICULAR CYST, NOS i 2 (4%)

INFLAHHATION, SUPPURATIVE 1 (2%)
NERVOUS SYSTENM

$BRAIN (49) (“9) (49)

NECROSIS, NOS — 1_.(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE C2. FEMALE RATS: NONNEOPLASTIC LESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE
NECROS1S, FOCAL 1 (2%)
MALACIA 1 (2%)
#$CEREBELLUM (49) (49) (49)
NECROSIS, FOCAL 1 (2%)
*SPINAL CORD (50) (50) (50}
HEMORRHAGE 1 (2%)
SPECIAL SENSE ORGANS
*EYE (50) (50) (59)
CATARACT 11 (22%) 16 (32%) 21 (42%)
*EYE/CORNEA (50) 5m (50}
INFLAMMATION, INTERSTITIAL 1 (2%)
MUSCULOSKELETAL SYSTEM
*SKELETAL MUSCLE (50) (50) (50)
ATROPHY, NOS 1 (2%)
BOLY CAVITIES
*MESENTERY (50} (50) (50}
FIBROSIS 1 (2%)
NECROSIS, FOCAL 1 (2%)
NECROSIS, FAT 1 (2%)
CALCIPICATION, POCAL 1 (2%)
ALL CTHER SYSTENS
DIAPHRAGHN
HERNIA, NOS 1 2 2
ADIPOSE TISSUE :
INPLAMNMATION, NOS : 4
OMENTUM
NECROSIS, PAT 1
SPECIAL MORPHOLOGY SUMMARY
NONE

# NUMBER OF ANINALS WITH TISSUR EXAHINED MICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS

IN MICE FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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TABLE D1.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET

- = - - = . = = - = - - e Y e S G e e A e - Yn S e e e S Ye e e -

- - = . - - . A" o= E= Em A e . - - " S = = = = e W e m e 4 e W = R Mm e R e D m e T T G W We T e e e e

ANIMALS INITIALLY IN STUDY
ANIMALS MISSING
ANIMALS NECROPSIED

ANIMARLS FXAMINED HISTOPATHOLOGICALLY 49

INTEGUMENTARY SYSTEHM

*SKIN
CYST, NOS
ULCER, NOS

ULCFR, FOCAL
INFLAMMATION, SUPPURATIVE
INFLAMMATION, VESICULAR
INFLAMMATION, CHRONIC
NECROSIS, NOS
HYPERPLASIA, NOS

(57)

RESPIRATORY SYSTEM

#LUNG/BRONCHUS
METAPLASIA, SQUAMOUS
HYPERPLASIA, LYMPHOID

¥LUNG

- CONGESTION, NOS

EDEMA, NOS

HEMORRHAGE

INFLAMMATION, SUPPURATIVE
ALVEOLAR MACROPHAGES
HYPERPLASIA, ADENOMATOUS
HYPERPLASIA, LYMPHOID

(u9)
1 (2%)
11 (22%)

(49)
1 (2%)

1 (2%)

(49)

(49)

(8%)

(44)

(48)
1

HEMATOPOIETIC SYSTEM

*BLOOD
ANEMIA, NOS

#BONE MARROW
. HYEERBLASIA, HEMATORQIETIC

e R A Egal

(49)

(46)

SRR €3 RO N

{59
1

(44)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRCSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIDNS (CONTINUED)

HYPERPLASIA, GRANULOCYTIC 2 (4%) 2 (5%)
#SPLEFN (46) (48) (46)
HEMORRHAGE 1 (2%)
AMYLOIDOSIS 1 (2%)
HEMOSIDEROSIS 1 (2%)
ANGIFCTASIS. 1 (2%)
LEUKFMOID REACTION 1 (2%) 1 (2%)
LYMPHOCYTOSIS 1 (2%)
HYPFRPLASIA, HEMATOPOIETIC 1 (2%)
HYPERPLASIA, RETICULUM CELL 1 (2%)
HYPERPLASIA, LYMPHOID 2 (4%) 5 (10%)
HEMATOPOIESIS 24 (52%) 28 (58%) 28 (61%)
ERYTHROPOIESIS 2 (4%)
GRANULOPOTESTIS 1 (2%)
#LYMPH NODE (40) 33) . (29)
INFLAMMATION, NOS 1 (3%)
HYPERPLASIA, LYMPHOID 1 (3%)
HEMATOPOIESIS 1 (3%)
#MANDIBULAR L. NODE (40) (33) (29)
HYPERPLASIA, LYMPHOID 2 (6%)
#MEFDIASTINAL L. NODE (49) (33) (29)
HYPERPLASIA, LYMPHOID 1 (3%)
#MESENTERIC L. NODE (40) (33) (29)
THROMBOSIS, NOS 1 (3%)
CONGESTION, NOS 3 (8%) 2 (6%) 1 (3%)
#THYMUS (35) 20 31
"HYPERPLASIA, LYMPHOID - 1 (3%)
CIRCULATORY SYSTEM
#MYOCARDIUM (49) (49) (48)
INFLAMMATION, INTERSTITIAL 1 (2%)
#CARDIAC VALVE (49) (49) (48)
MELANIN 1 (2%)
*PULMONARY ARTERY (49) (50) (48)

INFLAMMATION, NOS

19N mmmamm e e smmmmmme e mem e s 1o d SR e e s e e

# NUMBER OF ANIMALS WITH TISSUFE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED) -
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{4a)

(u8)
1 (2%)

(2%)
(2%)
(2%)
(6%)

) - ad -

—

(2%)
1 (2%)

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

1 (2%)
(48)

(48)
1 (2%)

{u8)
2 (u%)

CONTROL LOW DOSE
DIGESTIVF SYSTEN
#SALIVARY GLAND (43) (u7)
FIBROSIS 1 (2%)
#LIVER (49) (50)
CYST, NOS
CONGESTION, NOS 1 (2%)
HEMORRHAGE 1 (2%)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)
FIBROSIS, FOCAL ’ 1 (2%)
DEGENERATION, HYALINE
NECROSIS, FOCAL
AMYLOIDOSIS
METAMORPHOSIS FATTY u (8%) 1 (2%)
PIGMENTATION, NOS 1 (2%)
FOCAL CELLULAR CHANGE
HYPERPLASIA, NODULAR ) 1 (2%)
HYPERPLASTIC NODULE 1 (2%)
ANGIECTASIS 1 (2%) 1 (2%)
LEUKEMOID REACTION 1 (2%)
HYPERPLASIA, HEMATOPQIETIC 1 (2%)
HYPERPLASIA, RETICOLUM CELL
HYPERPLASIA, LYMPHOID 1 (2%)
HEMATOPOIESIS 1 (2%)
#HEPATIC CAPSULE (49) (50)
HEMATOMA, NOS 1 (2%)
#LIVER/CENTRILOBULAR (49) (50)
METAMORPHOSIS FATTY 1 (2%)
$LIVER/PERIPORTAL (49) (50)
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%)
#LIVER/HEPATOCYTES (49) . (50)
DEGENERATION, NOS
NECROSIS, NOS 1 (2%)
NECROSIS, COAGULATIVE 1 (2%)
*BILE DUCT (49) (59)
CYST, NOS
INPLAMMATION, NOS 2_(4%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

o - = = . 5 = e " S A S A o S S A e R G A e S R A - - -

INFLAMMATION, FOCAL

LYMPHOCYTIC INFLAMMATORY INFILTR

INFLAMMATION, SUPPURATIVE
HYPERPLASIA, NOS
HYPERPLASIA, FOCAL
HYPERPLASIA, RETICULUM CELL

#PANCREAS
CYSTIC DUCTS
FDEMA, NOS
INFLAMMATION, CHRONIC FOCAL
FIBROSIS '
NECROSIS, NOS

#PANCREATIC DUCT
CYST, NOS
HYPERPLASIA, FOCAL

#SMALL INTESTINE
INFLAMMATION, NOS
NECROSIS, NOS

#PEYERS PATCH
HYPERPLASIA, NOS
HYPERPLASIA, LYMPHOID

#COLON
INFLAMMATION, NOS
NEMATODIASIS

1 (2%)
4 (8%)

(u8)
1(2%)

1 (2%)

1 (2%)
(48)

1 (2%)
(47)

(u7)
1 (2%)
2 (u%)
(22)

4 (18%)

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

(46)

(46)
1 2%)

(44)

(44)

2 (5%)
(36)

5 (14%)

- e i - - - - " = m o Mb = = = a4  E  oe p  vm  n = A  n e = —  AR E we  n  e a

URINARY SYSTEM

#KIDNRY
PYELONEPHRITIS, NOS

LYMPHOCYTIC INFLAMMATORY INFILTR

INFLAMMATION, INTERSTITIAL
INFLAMMATION, SUPPURATIVE
INFLAMMATION, CHRONIC

INFLAMMATION, CHRONIC DIPFUSE

FIBROSIS

PERIARTERITIS

INFARCT, NOS

AMYLOIDOSIS

CYTOFLASMIC VACUOLIZATION
HYPERPLASIA, NQDULAR

{48)

2 (4%)
1 (2%)

1 (2%)
1 (2%)

1 (2%)

1 (2%)
1 (2%)

1 (2%)
1 (2%)

(u8)

1 (2%)

1 (2%)
1 (2%)

wnoBIBERPLAS QDULAR.. . i;ecmmmmm e mmmeamceme e et e b BBl s e o mm e

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, LYMPHOID 1 (2%) 1 (2%)
#KIDNEY/CORTEX (48) 47) : (48).
FIBROSIS, POCAL 1 (2%)
INFARCT, NOS 1 (2%)
#KIDNEY/TUBULE (u8) 47) (u8)
DEGENERATION, HYALINE 1 (2%) 1 (2%)
SURINARY BLADDER (47 (49) (44)
CALCULUS, NOS 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
PERIARTERITIS 1 (2%)
HYPERPLASIA, EPITHELIAL 1 (2%)
ENDOCRINE SYSTEN
#PITUITARY (31) (45) (36)
CYST, XNOS 2 (6%)
#ADRENAL/CAPSULE (46) (49) (46)
HYPERPLA SIA, NGS 1 (2%)
HYPERPLASIA, FOCAL 28 (61%) 35 (71%) 34 (74%)
#ADRENAL CORTEX ' (u6) (49) (u6)
HYPERPLASIA, NOS 2 (4%)
#ADRENAL MEDULLA (46) 49) 486)
HYPERPLASIA, NOS , 1 (2%)
#THYROID (43) (39) (40)
CYSTIC POLLICLES 1 (2%)
HYPERPLASIA, POLLICULAR~CELL 2 (5%) 2 (5%)
#PANCREATIC ISLETS (48) 46) (45)
HYPERPLASIA, NOS 2 (u%)
REPRODUCTIVE SYSTEM
*PREPUTIAL GLAND (49) (50) (48)
DILATATION, NOS 1 (2%)
CYST, NOS 4 (8%)
el UELANNATION, SURRURATINE 2.14%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

CONTROL LOW DOSE HIGH DOSE

#PROSTATE (39) (33) (35)
INFLAMMATION, SUPPURATIVE 1 (3%) 1 (3%)

*SEMINAL VESICLE 49) (52) (48)
INFLAMMATION, SUPPURATIVFE 1 (2%)
INFLAMMATION, CHRONIC SUPPURATIV 1 (2%)

#TESTIS K7 (u8) (ue6)
ATROPHY, NOS. 1 (2%) 3 (7%)
ATROPHY, FOCAL 1 (2%) 1 (2%)
ASPERMATOGENESIS 1 (2%) 1 (2%)

*EPIDIDYMIS (49) (50) (48)
LYMPHOCYTIC INFLAMMATORY INFILTR 3 (6%) 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)

CALCIFICATION, FOCAL 1 (2% 1 (2%)
NFEVOUS SYSTEM
NONE
SPECTIAL SENSE ORGANS
*EYFP (49) (50) us)
PUS 1 (2%)
INFLAMMATION, SUPPURATIVE 1 (2%)
DEGENERATION, NOS 1 (2%)
CATARACT 2 (4%)
PHTHISIS BULBI 1 {2%)

*EYE/CORNEA (49) (50) u8)
INFLAMMATION, INTERSTITIAL 1 (2%) -

MUSCULOSKELETAL SYSTEM

- *SKELETAL MUSCLE (49) (50) (48)
DEGENERATION, NOS 1 (2%)

BODY CAVITIES

*ABDOMINAL CAVITY (49) (50) (48)

e DEMORRHAGE ___ __ ——— 1_(2%)

& NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1. MALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE

FIBROSIS 1 (2%)
NECROSIS, FAT 1 (2%) 1 (2%)

*PERITONEUM (49) (50) (48)
HEMOPERITONEUM 1 (2%)
INFLAMMATION, NOS 1 (2%)
NECROSIS, FOCAL 1 (2%)

*PLEURA (49) (50) (48)
HYDROTHORRX 1 (2%)

*MESENTERY (49) (59) 48)
NECROSIS, FAT 2 (4%)

ALL CTHER SYSTEMS
]

ADIPOSE TISSUE :

INFLAMMATION, NOS 2
. FIBROSIS 1
SPFCIAL MORPHOLOGY SUMMARY

NO LESION REPORTED 1
ANIMAL MISSING/NO NECROPSY 2
AUTOLYSIS/NO NECROPSY 1

- - - > - Y. " - T W - - - n e " S M - = S W WL R W M N AR G e = W e -

# NUMBFR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2.

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE
MICE FED 2-AMINGO-5-NITROTHIAZOLE IN THE DIET

= e e = = = = 2 e = = . " = = S R - - -~

CONTROL OW DOSE HIGH DOSE

ANIMALS INITIALLY IN STUDY 50 50 50

ANIMALS NECROPSIED 50 50 50

ANIMALS EXAMINED HISTOPATHOLOGICALLY 50 50 50

INTEGOMENTARY SYSTENM

*SKIN (50) (50) (50)
ULCER, NOS 1 (2%)
HYPERKERATOSIS 1 (2%)

*SUBCUT TISSUE (50) (59 (50)
FDEMA, NOS 1 (2%
INFLAMMATION, FOCAL GRANULOMATOU 1 (2%)

RFSPIRATORY SYSTEM

*NASAL CAVITY (50) (50) (50)
HYPERPLASIA, NOS 1 (2%)

#LUNG/BRONCHUS (47) (48) (u9)
HYPERPLASIA, LYMPHOID 18 (38%) 1 (2%) 3 (6%)

#LUNG (47) (48) (49)

" INFLRPMMATION, FOCAL 1 (2%)
ALVEOLAR MACROPHAGES 3 (6%)
HYPEFPLASIA, LYMPHOID 1 (2%)

#LUNG/ALVEOLTI (47) (48) (49)

CONGESTION, NOS 1 (2%)
HFMATOPOIETIC SYSTEM

#BCNE MARROW (u6) (49) (5"
HYPFRPLASIA, HEMATOPOIFETIC 3 (7%) 2 (4%) 1 (2%)
HYPERPLASIA, GRANULOCYTIC 1 (2%)

#SPLEEN (47) (49) (49)

e LHROMBOS TS ¢ MO o e e e ot mom e se e mmron e <o el &R L

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE
HEMOSIDEROSIS 2 (ux)
ANGIECTASIS 2 (4%)
LEUKEMOID REACTION 1 (2%)
HYPERPLASIA, LYMPHOID 6 (13%) 5 {10%) 13 (27%)
HEMATOPOIESIS 19 (40%) 35 (71%) 23 (47%)
MYELOPOIESIS 1 (@2%)
$LYMPH NODE (38) 39) (35)
HYPFRPLASIA, LYMPHOID 1 (3%)
#MESENTERIC L. NODE (38) 39) (35)
INFLAMMATION, GRANULOMATOUS 1 (3%)
#THYNUS (38) (43) (#1)
HYPERPLASIA, LYMPHOID 1 (3%) 1 (2%)
CIRCULATORY SYSTEN
$HEART /ATRIUM (49) (50) {590)
MELANIN 1 (2%)
#MYOCARDIUM (49) (50) (59)
INFLAMMATION, INTERSTITIAL 1 (2%)
#CARDIAC VALVE (49) (50) (59)
MELANIN 1 (2%)
*UTERINE ARTERY (50) (50) (50)
THROMBOSIS, NOS 1 (2%)
#HEPATIC SINUSOID (49) (50 (50)
CONGESTION, NOS 1 (2%
DIGESTIVE SYSTEM
$LIVER (49) (50) (50)
THROMBOSIS, NOS 1 (2%) i
PELIOSIS HEPATIS 1 (2%) 1 (2%)
DEGENERATION, HYALINE 1 (2%)
NECROSIS, FOCAL 1 (2%) 1 (2%)
METAMORPHOSIS FATTY 2 (%) 4 (8%)
HEMOSIDEROSI S 1 (2%)
CYTOPLASMIC VACUOLIZATION 1 (2%)
e EOCAL_CELLULAR CHANGE ___. -~ ————— _— 1_42%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE
HYPERPLASIA, NODULAR 1 (2%)
ANGIECTASIS 1 (2%) 1 (2%)
HYPERPLASIA, RETICULUM CELL 1 (2%) 1 (2%) 2 (u%)
HYPERPLASIA, LYNPHOID 2 (4%)
HEMATOPOIESLS 3 (6%) 3 (6%) 1 (2%)
#LIVER/CENTRILOBULAR (49) (50) (50)
NECROSIS, FOCAL 1 (2%) '
#LIVER/HEPATOCYTES : (49) (50) (50)
NECROSIS, NOS 1 (2%)
NECROSIS, POCAL 1 (2%) 1 (2%) 2 (4%)
*BILE DUCT (50) (50) (50)
CYST, NOS : 1 (2%)
HYPERPLASIA, NOS 1 (2%)
#PANCREAS (4u) (50) - (u9)
HEMATQOPOIRSIS 1 (2%)
#PANCREATIC DUCT (44) (50) (49)
DISTENTION 1 (2%)
CYST, NOS 2 (u%) 1 (2%)
HYPERPLASIA, NOS 1 (2%)
#PEYERS PATCH (48) (u7) (50)
HYPERPLASIA, LYMPHOID 3 (6%) 5" (10%)
#DUODENUM “(u8) @7) (50)
INFLAMMATION, NOS 1 (2%)
#COLON (36) (40) (46)
NEMATODIASIS 1 (3%) 2 (4%)
URINARY SYSTEM
#KIDNEY (49) (50) : (50)
GLOMERULONEPHRITIS, NOS 1 (2%)
LYMPHOCYTIC INFLAMMATORY INFILTK 1 (2%)
INFLAMMATION, CHRONIC FOCAL 1 (2%)
HYPERPLASIA, LY#PHOID 10 (20%) 1 (2%) 3 (6%)
#KIDNEY/CORTEX (49) (50) (50)
SCAR 1 (2%) _
e DEGENERATION, HIALINE, | o oomee 2B e

# NUMBER OF ANINALS WITH TISSUF EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC I.ESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE
#KIDNEY/TUBULE (49) (590) (50)
DEGENERATION, HYALINE 1 (2%)
#CONVOLUTED TUBULES (49) (50) (50)
PIGMENTATION, NOS 1 (2%)
#URINARY BLADDER (30) (44) (40)
PERIARTERITIS 1 (2%)
ENDOCRINE SYSTEM
#$PITUITARY (43) (u2) (43)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%) 1 (2%)
ANGIECTASIS . 1 (2%) 2 (5%)
#ADRENAL (u8) (49) (50)
INFLAMMATION, NOS ‘ ‘ 1 (2%)
#ADRENAL/CAPSUL® (48) (49) (50)
HYPERPLA SIA, FOCAL 43 (90%) 45 (92%) 45 (90%)
#ADRENAL CORTEX ©(u8) 49) (50)
HEMORRHAGE » 1 (2%)
CYTOLOGIC DEGENERATION 2 (4%)
#THYROID (40) (44) (43)
CYSTIC FOLLICLES 1 (3%)
HYPERPLASIA, FOLLICULAR-CELL 6 (15%) 7 (16%) 8 (19%)
#PARATHYROID (16) (18) 8)
CYST, NOS 1 (13%)
MELANIN 1 (13%)
REERODUCTIVE SYSTEM
*MAMMARY GLAND (50) (50) (50)
METAPLASIA, SQUANOUS : 1 (2%)
#UTERUS ' u7) (49) (50)
HYDROMETRA 1 (2%)
HEMORRHAGE _ 1 (2%)
PERIARTERITIS : 1_12%5L o

# NOBBER OF ANINALS WITH TISSUE EXANINED BICROSCOPICALLY
* NUMBER OF ANINALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)
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CONTROL LOW DOSE HIGH DOSE

#UTERUS/ENDOMETRIUM (47) (49) (50)
CYST, NOS 2 (4%) :
INFLAMMATION, SUPPURATIVE 3 (6%) 2 (4%)
HYPERPLASIA, NOS 1 (2%)

HYPERPLASIA, CYSTIC 19 (4CX) 27 (55%) 37 (7u%)

#OVARY/QVIDUCT (47) (49) (50}
LYMPHOCYTIC INFLAMMATORY INFILTR 1 (2%)

INFLAMMATION, SUPPORATIVE 3 (6%)
NECROSIS, NOS , 1 2%

#OVARY/PAROVARIAN 87) (49) (59
FIBROSIS 1 (2%)
NECROSIS, FAT 1 (2%)

#OVARY (39) (47) (46)
CYST, NOS 4 (1C%) 10 (21%) 7 (15%)
FOLLICULAR CYST, NOS 3 (6%)

MULTIPLE CYSTS 2 (4%)

PAROVARIAN CYST 1 (2%) 4 (9%)
HEMORRHAGE 1 (2%)

HEMATOMA, NOS 1 (2%)

HEMORRHAGIC CYST 1 (3%)

LYMPHOCYTIC INPLAMMATORY INPILTR 1 (2%)

INPLAMMATION, SUPPURATIVE 1 (3%)

INFLAMMATION, CHRONIC 1 (3%)

BECROSIS, PAT 1 (2%)

$OVARY/FOLLICLE 39 (%)) (46)

HEMORRHAGE 1 (2%) )

NERVCUS SYSTEM

" #BRAIN/MENINGES (47 (49) (50)
PERIVASCULAR CUFPING ' 1 (2%)

$CEREBROUM “un (49) (50)
ATROPHY, NOS . : 1 (2%)

#BRAIN un ®w9) 50)
PERIVASCULAR CUPPING , . 1 (2%)

SPECTIAL SENSE ORGANS

*BYE (50) {50) (50)

CATARACT, — 1_42%)

# NUNBER OF ANIMALS WITH TISSUE EXANINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2. FEMALE MICE: NONNEOPLASTIC LESIONS (CONTINUED)

- o " D - > o S P D W G P TR P D We P S P D ) D G D Y D A D Y D W ) W D R WP P WP U WD A e P S AN R e
D AR A TR LT MO e W W AP L SO W WM W G5 T TN M W TE MS T WD G AP I WS MP TS WUD B W e W WR W - - - o -

CONTROL LOW DOSE HIGH DOSE
MUSCDLOSKELETAL SYSTEM

*SKELETAL MUSCLE (50) (50) ‘ (59)

HEIMORRHAGE 1 (2%)
INPLAMMATION, NOS 1 (2%)
DEGENERATION, NOS 1 (2%)

BODY CAVITIES

*PEFRITONEUM {50) (50) (50}
CYST, KOS 1 (2%)

- HEMORRHAGE 1 (2%)

*PLEURA - (50) (50) {50)
HYDROTHORAX 1 (2%) 1 (2%)

*MFSENTERY (50) {59 (50)
STEATITIS 1 (2%)
FIBROSIS 1 (2%)
NECROSIS, POCAL 1 (2%)
NECROSIS, FAT 2 (u%)

AIL GCTHER SYSTEMS

*MULTIPLE ORGANS (50) (50) (59)
CONGESTION, NOS 1. (2%)

HYPEBRPLASIA, LYMPHOID 1 (2%)
ADIPOSE TISSUE
INFLAMMATION, FOCAL 1
NECROSTIS, PAT 1
SPFCIAL MORPHOLOGY SUMMARY
AUTO/NECROPSY/HISTO PERF 1

- OP e T Te P W S G A D P SR P D Y W D S e e G - D P L R N W SR G S TP YR T e G R D S e S e W W S e e

# NUMBER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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APPENDIX E

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS

IN RATS FED 2-AMINO-5-NITROTHIAZOLE IN THE DIET
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino~5-Nitrothiazole in the Diet®
Matched Low High
Topography: Morphology Control Dose Dose
Lung: Alveolar/Bronchiolar
Adenomab 3/50 (6) 0/50 (0) 0/48 (0)
P Values®,d P = 0.039 (N) N.S. N.S.
Relative Risk (Matched Control)f 0.000 0.000
Lower Limit 0.000 0.000
Upper Limit 1.663 1.730
Weeks to First Observed Tumor 102 - -
Hematopoietic System: Malignant
Lymphoma, Lymphocytic Leukemia,
or Undifferentiated LeukemiaP 11/50 (22) 15/50 (30) 19/49 (39)
P Values©»d P = 0.044 N.S. N.S.
Relative Risk (Matched Control)f 1.364 1.763
Lower Limit 0.653 0.897
Upper Limit 2.943 3.629
Weeks to First Observed Tumor 96 85 64
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?
(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Hematopoietic System: Granulocytic
Leukemia 2/50 (4) 4/50 (8) 9/49 (18)
P ValuesC»d P = 0.014 N.S. P = 0.023
Relative Risk (Matched Control)f 2.000 4.592
Lower Limit 0.301 1.015
Upper Limit 21.316 41.883
Weeks to First Observed Tumor 90 68 97
Hematopoietic System: All Lymphoma
or LeukemiaP 13/50 (26) 19/50 (38) 28/49 (57)
P ValuesC»d P = 0.001 N.S. P = 0.002
Relative Risk (Matched Control)f 1.462 2.198
Lower Limit 0.773 1.269
Upper Limit 2.839 3.929
Weeks to First Observed Tumor 90 68 64
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Table El. Analyses of the Incidence of Primary Tumors in lale Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Pituitary: Chromophobe AdenomaP 3/46 (7) 3/45 (1) 8/43 (19)
P Values®,d P = 0.0438 N.S. N.S.
Relative Risk (Matched Control)f 1.022 2.853
Lower Limit 0.143 0.738
Upper Limit 7.254 15,707
Weeks to First Observed Tumor 111 105 17
Adrenal: Pheochromocytomab 4/49 (8) 4/47 (9) 1748 (2)
P Values©»d N.S. N.S. N.S.
Relative Risk (Matched Comtrol)f 1.043 0.255
Lower Limit 0.207 0.005
Upper Limit 5.284 2.457
Weeks to First Observed Tumor 88 85 111
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?d

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Thyroid: Follicular-cell
Carcinomab 1/46 (2) 3/48 (6) 3/46 (7)
P Values©.d N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.875 3.000
Lover Limit 0.241 0.252
Upper Limit 147.682 153.954
Weeks to First Observed Tumor 111 101 106
Thyroid: Follicular-cell Adenoma
or Carcinomab 1/46 (2) 3/48 (6) 4/46 (9)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.875 4.000
Lower Limit 0.241 0.414
Upper Limit 147.682 192.454

Weeks to First Observed Tumor 111 101 106
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Table El.

Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Thyroid: C-cell AdenomaP 3/46 (7) 7/45 (15) 4/46 (9)
P Values®»d N.S. N.S. “N.S.
Relative Risk (Matched Control)f 2.236 1.333
Lower Limit 0.54Y 0.238
Upper Limit 12,700 8.645
Weeks to First Observed Tumor 111 109 85
Thyroid: C=-cell Adenoma or
Carcinomab 4146 (9) 7/43 (15) 5/46 (11)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.677 1.250
Lower Limit 0.459 0.286
Upper Limit 7.336 5.923
Weeks to First Observed Tumor 111 109 85
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Diet@

(continued)
Hatched Low High
Topography: Morphology Control Dose Dose
Pancreatic Islets: Islet-cell
Adenonab 4/49 (8) 4/44 (9) 3/45 (7)
P Values®d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.114 0.817
Lower Limit 0.220 0.126
Upper Limit 5.626 4.558
Weeks to First Observed Tumor 88" 111 107
Mammary Gland: FibroadenomaP 1/50 (2) 1/50 (2) 4/49 (8)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.000 4.082
Lower Limit 0.013 0.422
Upper Limit 76.970 196.666
Weeks to First Ubsefved Tumor 111 111 102
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?

{(continued)
Matched Low digh
Topography: Morphology Control Dose Dose
Testis: Interstitial-cell
Tumor? 48/50 (96) 48/50 (96) 41/49 (84)
P Values©,d P = 0.020 (N) N.S. P = 0.043 (N)
Relative Risk (Matched Control)f 1.000 0.872
Lower Limit 0.931 0.806
Upper Limit 1.074 1.016
Weeks to First Ubserved Tumor 84 68 85
All Sites: Mesotheliomab 2/50 (4) 3/50 (6) 0/49 (0)
P Values®,d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.500 0.000
Lower Liamit 0.180 0.000
Upper Limit 17.329 3.448
Weeks to‘First Observed Tumor 105 92 -
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Table El. Analyses of the Incidence of Primary Tumors in Male Rats
Fed 2-Amino-5-Nitrothiazole in the Dietd

(continued)

3posed groups received 300 or 600 ppm.
bNumber of tumor-bearing animals/number of animals examined at site (percent).

CBeneath the incidence of tumors in the matched-control group is the probability level for the
Cochran—-Armitage test when P < 0.05; otherwise, not significant (N.S.) is indicated. Beneath the
incidence of tumors in a dosed group is the probability level for the Fisher exact test for the
comparison of that dosed group with the matched-control group when P < 0.05; otherwise, not
significant (N.S.) is indicated.

dg negative trend (N) indicates a lower incidence in a dosed group than in the matched-control
group.

€The probability level for departure from linear trend is given when P < 0.05 for any comparison.

fThe 95% confidence interval of the relative risk between each dosed group and the matched-
control group.
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?

Matched Low High
Topography: Morphology Control Dose Dose
Hematopoietic System: Malignant
Lymphoma or Lymphocytic LeukemiaP 5/50 (10) 12/50 (24) 9/50 (18)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.400 1.800
Lower Limit 0.857 0.586
Upper Limit 8.071 6.377
Weeks to First Observed Tumor 98 47 69
Hematopoietic System: All Lymphoma
or Leukemiab 7/50 (14) 14/50 (28) 10/50 (20)
P ValuesC»>d N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.000 1.429
Lower Limit 0.832 0.535
Upper Limit 5.348 4.071

Weeks to First Observed Tumor 98 47 69
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed 2-Amino-5-Nitrothiazole in the Dietd

(continued)
Matched Low High
Topography: lorphology Control Dose Dose
Pituitary: Chromophobe AdenomaP 19/45 (42) 29/47 (62) 29/44 (66)
P Values®,d P = 0.016 P = 0.048 P = 0.021
Relative Risk (Matched Control)f 1.461 1.561
Lower Limit 0.944 1.015
Upper Liamit 2.273 2.380
Weeks to First Observed Tumor 90 94 70
Adrenal: Phgochromocytomab 3/49 (6) 0749 (0) 0/50 (0)
P Values®»d P = 0.036 (N) N.S. N.S.
Relative Risk (Matched Control)f 0.000 0.000
Lower Limit 0.000 0.000
Upper Limit 1.662 1.629

Weeks to First Ubserved Tumor

107
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Table E2.

Analyses of the Incidence of Primary Tumors in Female Rats

Fed 2-Anino-5-Nitrothiazole in the Diet?d

(continued)

atched

Topography: iorphology Control
Thyroid: C-cell CarcinomaP 2/50 (4)
P Values®,d N.S.
‘Relative Risk (Matched Control)f

Lower Limit

Upper Limit
Weeks to First Observed Tumor =~ 1ii
Thyroid: C-cell Adenoma or

Carcinomab 5/50 (10)

P Values®,d N.S.

Relative Risk (iHatched Control)f
Lower Linit
Upper Limit

Weeks to First Observed Tumor __ 111

Low High
Dose Jose
3/47 (6) 5/48 (10)
N.S. N.S.
1.596 2,604
0.191 0.451
18.399 26,304
——— 1 S ¥ § SR

5/47 (11) 8/48 (17)
N.S. LS.
1.064 1.667
0.261 0.520
4.329 6.036
99 106
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Mammary Gland: Adenocarcinoma, NOSP 1/50 (2) 3/50 (6) 1/50 (2)
P ValuesC»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 3.000 1.000
Lower Limit 0.250 0.013
Upper Limit 154.270 76.970
Weeks to First Observed Tumor 98 111 111
Mammary Gland: FibroadenomaP 12/50 (24) 12/50 (24) 14/50 (28)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.000 1.167
Lower Limit 0.458 0.558
Upper Limit 2.192 2.477
Weeks to First Observed Tumor 94 90 107
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats

Fed 2~-Amino-5-Nitrothiazole in the Diet2

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Uterus: Endometrial Stromal
Polypb 2/50 (4) 9/49 (18) 3/50 (6)
P Values¢»d N.S. P = 0.023 N.S.
Departure from Linear Trend® P = 0.009
Relative Risk (Matched Control)f 4.592 1.500
Lower Limit 1.018 0.181
Upper Limit 41.883 17.329
Weeks to First Observed Tumor 111 63 111

aposed groups received 300 or 600 ppm.

bNumber of tumor-bearing animals/number of animals examined at site (percent).

CBeneath the incidence of tumors in the matched-control group is the probability level for the
Cochran-Armitage test when P < 0.05, otherwise, not significant (N.S.) is indicated. Beneath the
incidence of tumors in a dosed group is the probability level for the Fisher Exact test for
the comparison of that dosed group with the matched-control group when P < 0.05; otherwise, not

significant (N.S.) is indicated.
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Table E2. Analyses of the Incidence of Primary Tumors in Female Rats
Fed 2-Amino~5-Nitrothiazole in the Diet?

(continued)

da negative trend (N) indicates a lower incidence in a dosed group than in the matched-control group.
€The probability level for departure from linear trend is given when P < 0.05 for any comparison.

fThe 95% confidence interval of the relative risk between each dosed group and the matched-control
group. '
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Table Fl. Analyses of the Incidence of Primary Tumors in illale Mice
Fed 2-Amino-5-iitrothiazole in the Diet?

tlatched Low High
Topography: liorphology Control Dose Dose
Subcutaneous Tissue: Fibrosarcoma® 2/49 (4) 2/50 (4) 3/48 (o)
P ValuesC,d NeSa N.S. N.S.
Relative Risk (Matched Control)f 0.980 1.531
Lower Limit U.074 0.183
Upper Linmit 13.058 17.665
Weeks to First Ubserved Tumor 77 99 79
Lung: Alveolar/Bronchiolar AdenomaP 10/49 (20) 10/49 (20) 11/48 (23)
P Values®»d N.S. L.S. N.S.
lelative Risk (Matched Comtrol)f 1.000 1.123
Lower Limit 0.412 0.479
Upper Limit 2.430 2.666
Weeks to First Observed Tumor 5l 82 64
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Table Fi. Analyses of the Incidence of Primary Tumors in Male llice
Fed 2-Amino-5-Nitrothiazole in the Diet?@

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Lung: Alveolar/Bronchiolar
Carcinoma® 4/49 (8) 2/49 (4) 1/48 (2)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.500 0.255
Lower Limit 0.047 0.005
Upper Limit 3.315 2.457
Weeks to First Observed Tumor 100 100 30
Lung: Alveolar/Bronchiolar Adenoma
or Carcinomab 14/49 (29) 12/49 (24) 12/48 (25)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.857 0.875
Lower Limit 0.406 0.414
Upper Limit 1.784 1.820
Weeks to First Observed Tumor 81 82 64
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Table Fl. Analyses of the Incidence of Primary Tumors in Male HMice
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)
Matched ~Low High
Topography: Morphology Control Dose Dose
Hematopoietic System:
Granulocytic LeukemiaP 1749 (2) 0/50 (0) 3/48 (6)
P Values©»d N.S. -N.S. N.S.
Relative Risk (Matched Control)f 0.000 3.063
Lower Limit 0.000 0.257
Upper Limit 18.285 157,336
Weeks to First Observed Tumor 88 ) - 104
Hematopoietic System: Lymphomab 6/49 (12) 8/50 (16) 2/48 (4)
P Values©»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 1.307 0.340
Lower Limit 0.430 0.035
Upper Limit 4,243 1.791
Weeks to First Observed Tumor 87 81 100
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)

. Hatched Low High
Topography: Morphology Control Dose Dose
Hematopoietic System: All Neoplasusb 8/49 (16) 8/50 (10) 7/48 (15)
P Valuesc’d NoSa NQSO NoS-
Relative Risk (Matched Control)f 0.980 0.893
Lower Limit 0.349 0.299
Upper Limit 2.757 2.594
Weeks to First Observed Tumor 87 81 78
All Sites: Hemangiosarcomab 5/49 (10) 4/50 (8) 3/48 (6)
P Values€.d N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.784 0.613
Lower Limit 0.165 0.101
Upper Limit 3.426 2.963
Weeks to First Observed Tumor 81 92 82
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed 2-Amino-5-Nitrothiazole in the Diet?d

{(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Liver: Hepatocellular CarcinomaP 16/49 (33) 11/50 (22) 11/48 (23)
P ValuesC.d N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.674 0.702
Lower Limit 0.317 0.330
Upper Limit 1.381 1.437
Weeks to First Observed Tumor 94 99 70
Liver: Hepatocellular Adenoma
or Carcinomab 20/49 (41) 16/50 (32) 15/48 (31)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 0.784 0.766
Lower Limit 0.436 0.418
Upper Limit 1.392 1.376
Weeks to First Observed Tumor 94 99 70

3posed groups received 50 or 100 ppm.

bNumber of tumor-bearing animals/number

of animals examined at site (percent).
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Table Fl. Analyses of the Incidence of Primary Tumors in Male Mice
Fed 2-Amino-5-Nitrothiazole in the Diet?

(continued)

CBeneath the incidence of tumors in the matched-control group is the probability level for the
Cochran—~Armitage test when P < 0.05, otherwise, not significant (N.S.) is indicated. Beneath the
incidence of tumors in a dosed group is the probability level for the Fisher Exact test for
the comparison of that dosed group with the matched-control group when P < 0.05; otherwise, not
significant (N.S.) is indicated.

dp negative trend (N) indicates a lower incidence in a dosed group than in the matched-control
group.

©The probability level for departure from linear trend is given when P < 0.05 for any comparison.

fThe 95% confidence interval of the relative risk between each dosed group and the matched-control
group.
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Table F2.

Analyses of the Incidence of Primary Tumors in Female Mice
Fed 2-Amino-5-Nitrothiazole in the Diet@

Matched Low High
Topography: iforphology Control Dose Dose
Lung: Alveolar/Bronchiolar Adenomab 2/47 (4) 2/48 (4) 7/49 (14)
P ValuesCd P = 0.048 N.S. N.S.
Relative Risk (Hatched Control)f 0.979 3.357
Lower Limit 0.074 0.682
Upper Limit 13.027 31.811
Weeks to First (Observed Tumor 100 100 101
Lung: Alveolar/Bronchiolar Adenoma
or Carcinomab 2/47 (4) 4/48 (8) 8/49 (16)
P ValuesC»d P = 0.034 N.S. N.S.
Relative Risk (Matched Control)f 1.958 3.837
Lower Limit 0.296 0.820
Upper Limit 20.832 35.590
Weeks to First Observed Tumor 100 96 101
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Table F2. Analyses of the Incidence of Primary Tumors in Female }Mice
Fed 2-Amino~5-Nitrothiazole in the Diet?

(continued)

Hatched Low High
Topography: llorphology Control Dose Dose
Hematopoietic System: lMalignant
Lywphoma, Undifferentiated Leukemia,
or Lymphocytic Leukemiab 20/50 (40) 12/50 (24) 11/50 (22)
P Values©»d P = 0.030(N) N.S. P = 0.041(N)
Relative Risk (Matched Control)f 0.600 8.550
Lower Limit 0.303 0.269
Upper Limit 1.141 1.069
Weeks to First Ubserved Tumor 75 94 76
Nematopoietic System: All NeoplasmsP 21/50 (42) 12/50 (24) 12/50 (24)

P Values©¢,d
Relative Risk (Matched Control)f
Lower Limit

Upper Limit

Weeks to First Ubserved Tumor

P = 0.032(N)

75

P = 0.044(N)

P = 0.044(N)
0.571
0.291
1.074

76
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Table F2. Analyses of the Incidence of Primary Tumors in Female MMice
Fed 2-Anino-=5-VNitrothiazole in the Diet?

Ceontinued e
Matched Low High

Topography: Ilorphology Control Dose Dose
All Sites: YlemangiosarcomaP 1/50 (2) 4/50 (8) 4/50 (8)
P Values®»d H.S. N.S. N.S.
Relative Risk (Matched Control)f , 4,000 4.000

Lower Limit 0.412 0,412

Upper Limit 192.807 192,807
Weeks to First Observed Tumor YOO S
Liver: Hepatocellular Carcinomab 1/49 (2) _ 2/50 (4) 4/50 (8)
P ValuesC,d N.S. N.S. N.S.
Relative Risk (ifatched Control)f 1.960 3.920

Lower Limit 0.195 0.405

Upper Limit 113.312 188,989

Wleeks to First Observed Tumor 100 91 101
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Table F2. Analyses of the Incidence of Primary Tumors in Female Mice
Fed 2-Amino~5-Nitrothiazole in the Diet@

(continued)
Matched Low High
Topography: Morphology Control Dose Dose
Liver: Hepatocellular Adenoma
or CarcinomaP 2/49 (4) 6/50 (12) 5/50 (10)
P ValuesC»>d N.S. N.S. N.S.
Relative Risk (Matched Control)f 2.940 2.450
Lower Limit 0.555 0.424
Upper Limit 28.662 24,778
Weeks to First Observed Tumor 100 91 101
Pituitary: Chromophobe Adenomab 2/43 (5) 6/42 (14) 6/43 (14)
P Values®»d N.S. N.S. N.S.
Relative Risk (Matched Control)f 3.071 3.000
Lower Limit 0.589 0.574
Upper Limit 29.705 29.042
Weeks to First Observed Tumor 100 98 72

aDosed groups received 50 or 100 ppm.

bNumber of tumor-bearing animals/number of animals examined at site (percent).
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Table F2., Analyses of the Incidence of Primary Tumors in Female Mice
Fed 2-Amino-5-Nitrothiazole in the Diet@

{(continued)

CBeneath the incidence of tumors in the matched-control group is the probability level for the
Cochran-Armitage test when P < 0.05, otherwise, not significant (N.S.) is indicated. Beneath the
incidence of tumors in a dosed group is the probability level for the Fisher Exact test for
the comparison of that dosed group with the matched-control group when P < 0.05; otherwise, not
significant (N.S.) is indicated.

dy negative trend (N) indicates a lower incidence in a dosed group than in the matched-control group.
€The probability level for departure from linear trend is given when P < 0.05 for any comparison.

fThe 95% confidence interval of the relative risk between each dosed group and the matched-control
group.






Review of the Bioassay of 2-Amino-5-Nitrothiazole
for Carcinogenicity by the Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse on Environmental Carcinogens

March 6, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW 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 1ts biocassay program to identify and to evaluate chemical
carclnogens in the environment to which humans may be
exposed. The members of the Clearinghouse have been drawn
from academia, 1ndustry, organized labor, publlic 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, blochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatilives of various Governmental agencies particilpate
as ad hoc members. The Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse is charged with the responsibility of
providing a peer review of reports prepared on NCI-sponsored
bioassays of chemicals studled for carcinogenicity. It is in
this context that the below critique is given on the bioassay
of 2-Amino-5-Nitrothiazole for carcinogenicity.

The primary reviewer for the report on the biocassay
of 2-Amino-5-Nitrothiazole agreed with the conclusion that
the compound was associated with granulocytic leukemia in
treated male rats. It was not carcinogenic in female rats or
either sex of mice, under the conditions of test. After
a brief description of the experimental design and conditions
of test, he noted the negatlive dose-related trend with respect
to hematopoetic tumors in treated female mice. He pointed
out increases in a number of tumors observed in treated
animals, although none were clearly associated with the
administration of 2-Amino-5-Nitrothiazole.

The secondary reviewer observed that granulocytic
leukemia was not sex linked. Therefore, it was unusual
to find it in one sex and not the other. He suggested
that the observed incidence might be within a normal
statistical variation. Another Subgroup member said
that leukemia might be expected to occur with greater
frequency among females as a result of a hormonal influence,
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It was noted by a Subgroup member that the "real-life
significance may be quite minimal"” with respect to the
carcinogenicity of 2-Amino-5-Nitrothiazole.

A motlon was made that the report be accepted as written.
The motion was seconded and approved unanimously. A second
motion was passed unanimously that the record show that the
results were unusual with respect to the induction of
granulocytic leukemias 1in only one sex of treated rats.

Members present were:

Gerald N. Wogan (Chairman), Massachusetts Institute of
Technology

Arnold Brown, Mayo Clinic

Lawrence Garfinkel, American Cancer Society

E. Cuyler Hammond, American Cancer Society

Joseph Highland, Environmental Defense Fund

Henry Pitot, University of Wisconsin Medical Center

George Roush, Jr., Monsanto Company

Sheldon Samuels, Industrial Union Department, AFL-CIO

Michael Shimkin, University of California at San Diego

John Weisburger, American Health Foundation

Sidney Wolfe, Health Research Group

¥ Subsequent to this review, changes may have been made
in the biocassay 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.
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