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FOREWORD: This report presents the results of the bioassay of
nithiazide conducted for the Carcinogenesis Testing Program, Divi-
sion 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 chem~
icals have the capacity to produce cancer in animals. Negative re-
sults, in which the test animals do not have a significantly greater
incidence of cancer than control animals, do not necessarily mean
the test chemical is not a carcinogen because 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 a potential risk to man.

The actual determination of the risk to man from animal carcinogens
requires a wider analysis.

CONTRIBUTORS: This bioassay of nithiazide was conducted by Litton
Bionetics, Inc., Bethesda, Maryland, initially under direct contract
to the NCI and currently under a subcontract to Tracor Jitco, Inc.,
prime contractor for the NCI Carcinogenesis Testing Program.

The experimental design was determined by the NCI Project Offi-
cers, Dr. N. P, Page (1,2), Dr. E. K. Weisburger (1) and Dr. J. H.
Weisburger (1,3). The principal investigators for the contract were
Dr. S. M. Garner (4,5) and Dr. B. M. Ulland (4,5). Mr. S. Johnson
(4) was the coprincipal investigator for the contract. Animal treat-
ment and observation were supervised by Mr. R. Cypher (4), Mr. D. S.
Howard (4) and Mr. H. D. Thornett (4); Mr. H. Paulin (4) analyzed
dosed feed mixtures. Ms. J. Blalock (4) was responsible for data
collection and assembly. Chemical analysis was performed by Midwest
Research Institute (6) and the analytical results were reviewed by
Dr. N. Zimmerman (7).

Histopathologic examinations were performed by Dr. A. DePaoli
(4), Dr. P. Hildebrandt (4), Dr. R. Montali (4), Dr. H. Seibold (4),
and Dr. N. J. Wosu (4) at Litton Bionmetics, Inc., the pathology narra-
tives were written by Dr. A. DePaoli (4), and the diagnoses included
in this report represent the interpretation of these pathologists.
Histopathology findings and reports were reviewed by Dr. R. L.
Schueler (8).
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Compilation of individual animal survival, pathology, and sum-
mary tables was performed by EG&G Mason Research Institute (9); the
statistical analysis was performed by Mr. W. W. Belew (7,10) and
Mr. R. M. Helfand (7), using methods selected for the Carcinogenesis
Testing Program by Dr. J. J. Gart (11).

This report was prepared at METREK, a Division of The MITRE Cor-
poration (7) under the direction of the NCI. Those responsible for
this report at METREK are the project coordinator, Dr. L. W. Thomas
(7), task leader Ms. P. Walker (7), senior biologist Mr. M. Morse
(7), biochemist Mr. S. C. Drill (7), and technical editor Ms. P. A.
Miller (7). The final report was reviewed by members of the partici-
pating organizations.

The following other scientists at the National Cancer Institute
were responsible for evaluating the bioassay experiment, interpreting
the results, and reporting the findings: Dr. K. C. Chu (1), Dr. C.
Cueto, Jr. (1), Dr. J. F. Douglas (1), Dr. D. G. Goodman (1,12), Dr.
R. A. Griesemer (1), Dr. M. H. Levitt (1), Dr. H. A. Milman (1), Dr.
T. W. Orme (1), Dr. R. A. Squire (1,13), Dr. S. F. Stinson (1), Dr.
J. M. Ward (1), and Dr. C. E. Whitmire (1).
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Prevention, National Cancer Institute, Natiomal Institutes of
Health, Bethesda, Maryland.

2. Now with the U.S. Environmental Protection Agency, 401 M Street
S.W., Washington, D.C.
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SUMMARY

The bioassay of nithiazide for possible carcinogenicity was con-
ducted using Fischer 344 rats and B6C3Fl mice. Nithiazide was admin-
istered in the diet, at either of two concentrations, to groups of 50
male and 50 female animals of each species. The high and low concen-—
trations of nithiazide utilized were, respectively, 1250 and 625 ppm
for rats and 5000 and 2500 ppm for mice. Dosed rats received feed
containing nithiazide for 38 weeks, and as a result of a shortage of
nithiazide, the animals were not fed the dosed feed for the next 9
weeks. The dosed feed diet was then resumed and continued for 56
weeks, after which time a l-week observation period followed. Dosed
mice received feed containing nithiazide for 61 weeks and, due to a
shortage of nithiazide, the animals were not fed dosed feed for the
next 9 weeks. The dosed feed diet was then resumed and continued for
33 weeks, followed by a l-week observation period. Twenty animals of
each sex and species were placed on test as controls.

In both species, adequate numbers of animals survived suffi-
ciently long to be at risk from late—developing tumors. There was
no significant positive association between dosage and mortality for
either rats or mice. Compound-related mean body weight depression
occurred in both sexes of each species.

Statistically significant incidences of hepatocellular adenomas
and carcinomas were found in high dose male mice but not in female
mice. Although the increased incidences of these tumors in dosed fe-
male mice were not statistically significant, the evidence presented
was strongly suggestive of carcinogenicity to the liver in female
B6C3F]l mice. Statistically significant increased incidences of a
combination of mammary and skin fibroadenomas and cystadenomas NOS
were found in the high dose female rats. No unusual tumors were
observed in either species.

Under the conditions of this bioassay, nithiazide was carcino-
genic in male and probably female B6C3Fl mice, causing a combination
of hepatocellular carcinomas and hepatocellular adenomas. Nithiazide
was also carcinogenic in female Fischer 344 rats, causing an increase
in the incidence of mammary neoplasms. The compound was not carcino-
genic in male Fischer 344 rats.
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I. INTRODUCTION

Nithiazide (Figure 1) (NCI No. C03792), an antiprotozoal compound
used in veterinary medicine, was selected for bioassay by the National
Cancer Institute because of its use and possible persistence in the
tissues and eggs of animals raised for human consumption.

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is N-ethyl-N'~(5-nitro-2-thiazolyl)
*
urea. It is also called l-ethyl-3-(5-nitro-2-thiazolyl) urea.

Nithiazide is most commonly used against Histomonas maleagridas,

the organism which causes blackhead in fowl, particularly turkeys
(0'Neill et al., 1956; Rose and Rose, 1966).
Specific production data for nithiazide are not available; how-

ever, the exclusion of this compound from Synthetic Organic Chemicals:

United States Production and Sales, 1976 (U.S. International Trade

Commission, 1977) implies that nithiazide is not produced in commer-
cial quantities (in excess of 1000 pounds or $1000 in value annually)
in the United States.

The potential for exposure to nithiazide is greatest among vet-
erinary workers and workers in facilities which produce this compound.
The compound may persist in the tissues and eggs of treated poultry,

thereby constituting a potential for more widespread human exposure.

*
The CAS registry number is 139-94-6.
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FIGURE 1
CHEMICAL STRUCTURE OF NITHIAZIDE
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II. MATERIALS AND METHODS

A. Chemicals

Nithiazide was purchased from Merck, Sharp and Dohme Research
Laboratory, a division of Merck and Company, Inc., Rahway, New Jersey.
Chemical analysis was performed by Midwest Research Institute, Kansas
City, Missouri. The range of the experimentally determined melting
point (223° to 230°C) included the reported literature value of
228°C (0'Neill et al., 1956). Thin-layer chromatography (TLC) was
performed utilizing two solvent systems (i.e., ethyl acetate:acetone
and chloroform:methanol). Each plate was visualized with 354 and 367
nm light and the reducing agent p-nitroso-dimethylaniline. The plate
developed with the first solvent system revealed one impurity, which
remained at the origin, while the plate developed with the other
solvent system indicated one motile and one nonmotile impurity. Ele-
mental analysis was consistent with the molecular formula for nithia-
zide. High pressure liquid chromatography showed one homogenous peak.
The results of infrared (IR) and nuclear magnetic resonance (NMR)
analyses were consistent with those expected on a structural basis.
Ultraviolet/visible (UV/VIS) analysis revealed A\ ,, at 233, 352 and
429 nm with respective molar extinction coefficients (€¢) of 73.7 x
102, 13 x 103 and 19.8 x 102, The results are suggestive of a high
purity compound.

A second batch of the compound was purchased from the same sup-

plier, TLC was performed utilizing two solvent systems (i.e., ethyl



acetate:acetone and benzene:l,4-dioxane). When visualized with ultra
violet light and p-nitroso-dimethylaniline/dimethylaminobenzaldehyde,
each plate revealed one nonmotile impurity. High pressure liquid
chromatography showed the presence of two minor and one major peak.
Elemental analysis was within 5 percent of the theoretical. The
range of the experimentally determined melting point (224° to 235°C)
once again included the literature value (0'Neill et al., 1956). IR
and NMR analyses were consistent with those expected based upon the
structure of the compound. UV/VIS analysis showed Ap,, of 233, 353,
and 443 nm with ¢ values of 8.33 x 103, 11.8 x 103, and 5.3 x 103.

A third batch of the compound was purchased from the same sup-—
plier. TLC was performed utilizing two solvent systems (i.e., ethyl
acetate:acetone and benzene:l,4-dioxane). When visualized with ultra-
violet light and p-nitroso—dimethylaniline/dimethylaminobenzaldehyde,
each plate revealed one impurity, remaining at the origin. High
pressure liquid chromatography showed the presence of one homogeneous
peak. Elemental analysis was within the acceptable limits of experi-
mental variation (#+ 5 percent), based upon the molecular structure of
the compound. The determined point of thermal decomposition was in
general agreement with the point reported in the literature (0'Neill
et al., 1956). IR and NMR analyses were consistent with the results
expected based upon the structure of the compound. UV/VIS analysis

2

showed N oy of 232.5, 352, and 436 nm with € values of 73.7 x 107,

13.1 x 103, and 6.75 x 102, respectively.



Throughout this report the term nithiazide is used to represent
these compounds.

B. Dietary Preparation

The basal laboratory diet for both dosed and control animals con-
sisted of Wayne Lab—BloéD meal (Allied Mills, Inc., Chicago, Illinois).
Nithiazide was administered to the dosed animals as a component of
the diet.

The chemical was removed from its container and a proper amount
was blended with an aliquot of the feed using a mortar and pestle.
Once visual homogeneity was attained, the mixture was placed in a
6 kg capacity Patterson-Kelley standard model twin—shell stainless
steel V-blender along with the remainder of the feed to be prepared.
After 20 minutes of blending, the mixtures were placed in double
plastic bags and stored in the dark at 4°C. The mixture was pre-
pared once weeklye.

C. Animals

Two animal species, rats and mice, were used in the carcino-
genicity bioassay. Fischer 344 rats and B6C3Fl mice were obtained
through contracts of the Division of Cancer Treatment, National Can-
cer Institute. Rats were supplied by the Frederick Cancer Research
Center, Frederick, Maryland. Mice were supplied by Charles River
Breeding Laboratories, Inc., Wilmington, Massachusetts.

Rats and mice were approximately 4 weeks old when received.

Upon receipt, animals were examined for visible signs of disease or



parasites. Obviously ill or runted animals were culled. The remain-
ing animals were quarantined for 2 weeks prior to initiation of test.
Animals which did not manifest clinical signs of disease were placed
on test at this time. Animals were assigned to groups and distributed
among cages so that the average body weight per cage was approximately
equal for a given species and sex.

D. Animal Maintenance

Animals were housed by species in rooms with a temperature range
of 22° to 26°C and a range in relative humidity of 45 to 55 percent.
Incoming air was filtered through HEPA filters (Flanders Filters,
McLean, Virginia) at a rate of 12 to 15 complete changes of room air
per hour. Fluorescent lighting was provided 8 hours per day (9:00
a.m. to 5:00 p.m.).

Rats were housed four per cage by sex and mice were housed five
per cage by sex. Throughout the study dosed and control animals of
both species were housed in polycarbonate cages (Lab Products, Inc.,
Garfield, New Jersey) suspended from aluminum racks. Racks were
fitted with a continuous stainless steel mesh lid over which a sheet
of filter paper was firmly secured. Filter paper was changed at
2-week intervals, when the racks were sanitized. Clean cages and
bedding were provided twice weekly. Ab—sorb-dri@)hardwood chip
bedding (Wilner Wood Products Company, Norway, Maine) was used in

polycarbonate cages for the entire bioassay.



Acidulated water (pH 2.5) was supplied to animals in water bot-~
tles filled by an automated metering device that was checked daily
for diluting accuracy. Water bottles were changed twice weekly and
sipper tubes were washed at weekly intervals. During the period of
chemical administration, dosed and control animals received treated
or untreated Wayne Lab—BlofC)meal as appropriate. The feed was sup-
plied in hanging stainless steel hoppers which were refilled three
times per week and sanitized weekly. Food and water were available
ad libitum for both species.

All dosed and control rats were housed in a room with other
rats receiving diets containing® 2,4-dimethoxyaniline hydrochloride
(54150-69-5) and 4'-(chloroacetyl)-acetanilide (140-49-8); and other
rats intubated with dosed solutions of trimethylphosphate (512-56-1).

All dosed and control mice were housed in a room with other
mice receiving diets containing 2,4-dimethoxyaniline hydrochloride
(54150-69-5); 4'-(chloroacetyl)-acetanilide (140-49-8); p-phenylene-
diamine dihydrochloride (624-18-0); 4-nitro-o-phenylenediamine (99-
56-9); and l-phenyl-3-methyl-5-pyrazolone (89-25-8); and other mice
intubated with dosed solutions of trimethylphosphate (512-56-1);
2-(chloromethyl)pyridine hydrochloride (6959-47-3); 3-(chloromethyl)

pyridine hydrochloride (3099-31-8); and pivalolactone (1955-45-9).

*CAS registry numbers are given in parentheses.



E. Selection of Initial Concentrations

In order to establish the concentrations of nithiazide for admin-
istration to dosed animals in the chronic studies, subchronic toxicity
tests were conducted with both rats and mice. Rats were distributed
among thirteen groups, each consisting of five males and five females.
Nithiazide was incorporated into the basal laboratory diet and sup—
plied ad libitum to eleven of the thirteen rat groups in concentra-
tions of 464, 681, 1000, 1470, 2150, 3160, 4640, 6810, 10,000, 14,700
and 21,500 ppm. The two remaining rat groups served as control
groups, receiving only the basal laboratory diet.

Mice were distributed among six groups, each consisting of five
males and five females. Nithiazide was incorporated into the basal
laboratory diet and supplied ad libitum to five of the six mouse
groups in concentrations of 6800, 10,000, 14,700, 21,600 and 31,500
ppm. The sixth mouse group served as a control group, receiving
only the basal laboratory diet.

The dosed dietary preparations were administered for a period
of 7 weeks, followed by a l-week observation period during which all
animals were fed the basal laboratory diet. Individual body weights
and food consumption data were recorded twice weekly throughout the
study. Upon termination of the observation period, all survivors
were sacrificed and necropsied.

At 21,500 ppm, one male rat died, while all female rats receiving

the same concentration died. At the end of the subchronic test, the



mean body weight gain of both male and female rats dosed with 1470
ppm was 21 percent less than the mean body weight gain of their res-
pective controls. At a dietary concentration of 1000 ppm, the mean
body weight gain of male rats was 12 percent less than that of their
cont;ols, while female rats receiving the same concentration displayed
a mean body weight gain 12 percent less than that of their controls.
At both of these concentrations yellow patches on the coat were ob-
served. The high concentration selected for administration to dosed
rats in the chronic bioassay was 1250 ppm.

At a dietary concentration of 31,500 ppm, one male mouse died.
Two female mice died at a concentration of 21,600 ppm. At the end
of the subchronic test, the mean body weight gain of both male and
female mice dosed with 6800 ppm was 10 percent less than the mean
body weight gain of their respective controls. The high concentra-
tion selected for administration to dosed mice in the chronic bioas—
say was 5000 ppm.

F. Experimental Design

The experimental design parameters for the chronic study (spe-
cies, sex, group size, concentrations administered, and duration of
treated and untreated observation periods) are summarized in Tables
1 and 2.

All rats were approximately 6 weeks old at the time the test
was initiated and were placed on test simultaneously. The dietary

concentrations of nithiazide administered were 1250 and 625 ppm.



TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
NITHIAZIDE FEEDING EXPERIMENT

INITIAL OBSERVATION PERIOD
GROUP NITHIAZIDE 2 TREATED UNTREATED
SIZE CONCENTRATION (WEEKS) (WEEKS)
MALE
CONTROL 20 0 0 104
LOW DOSE 50 625 38
0 9
625 56
0 1
HIGH DOSE 50 1250 38
0 9
1250 56
0 1
FEMALE
CONTROL 20 0 0 104
LOW DOSE 50 625 38
0 9
625 56
0 1
HIGH DOSE 50 1250 38
0 9
1250 56
0 1

a . . . . .
Concentrations given in parts per million.
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TABLE 2

DESIGN SUMMARY FOR B6C3F1 MICE
NITHTAZIDE FEEDING EXPERIMENT

INITIAL OBSERVATION PERIOD
GROUP NITHIAZIDE a TREATED UNTREATED
SIZE CONCENTRATION (WEEKS) (WEEKS)
MALE
CONTROL 20 0 0 104
LOW DOSE 50 2500 61
0 9
2500 33
0 1
HIGH DOSE 50 5000 61
0 9
5000 33
0 1
FEMALE
CONTROL 20 0 0 105
LOW DOSE 50 2500 61
0 9
2500 33
0 1
HIGH DOSE 50 5000 61
0 9
5000 33
0 1

a . . . i1
Concentrations given in parts per million.
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Throughout this report, those rats receiving the former concentra-
tion are referred to as the high dose groups and those receiving the
latter concentration are referred to as the low dose groups. Dosed
rats were supplied with feed containing nithiazide for the first 38
weeks of the chronic study. Due to a shortage of nithiazide, dosed
diets were not available for the following 9-week period. Use of
dosed feed was then resumed and continued for 56 weeks, followed by
a l-week observation period.

All mice were approximately 6 weeks old at the time the test
was initiated, and were placed on test simultaneously. The dietary
concentrations of nithiazide administered were 5000 and 2500 ppm.
Throughout this report, those mice receiving the former concentra-
tion are referred to as the high dose groups and those receiving the
latter concentration are referred to as the low dose groups. Dosed
mice were supplied with feed containing nithiazide for the first 61
weeks of the chronic study. Due to a shortage of nithiazide, dosed
diets were not available for the following 9-week period. Use of
dosed feed was then resumed and continued for 33 weeks, followed by
a l-week observation period for males, and a 2-week observation
period for females.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the ex-

periment. From the first day, all animals were inspected twice daily
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for mortality. Food consumption data were collected at monthly inter-
vals from 20 percent of the animals in each group. Body weights were
recorded once monthly throughout this bioassay.

All moribund animals or animals that developed large, palpable
masses that jeopardized their health were killed. A necropsy was
performed on each animal regardless of whether it died, was killed
when moribund, or was killed at the end of the bioassay. The animals
were euthanized using carbon dioxide, and were immediately necropsied.
Gross and microscopic examinations were performed on all major tis-
sues, organs, and gross lesions taken from sacrificed animals and,
whenever possible, from animals found dead.

Tissues were preserved in a 10 percent neutral buffered formalin
solution, embedded in paraffin, sectioned, and stained with hematox-—
ylin and eosin prior to microscopic examination.

Slides were prepared from the following tissues: skin, subcuta-
neous tissue, lungs and bronchi, trachea, bone marrow, spleen, lymph
nodes, thymus, heart, salivary gland, liver, gallbladder (mice), pan-
creas, esophagus, stomach, small intestine, large intestine, kidney,
urinary bladder, pituitary, adrenal, thyroid, parathyroid, testis,
prostate, brain, tunica vaginalis, uterus, mammary gland, and ovary.

A few tissues were not examined for some animals, particularly
for those that died early. Also, some animals were missing, canni-—
balized, or judged to be in such an advanced state of autolysis as to

preclude histopathologic interpretation. Thus, the number of animals
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for which particular organs, tissues, or lesions were examined micro-
scopically varies and does not necessarily represent the number of
animals that were recorded in each group at the time that the test

was initiated.

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 descriptive infor-
mation on the chemicals, animals, experimental design, clinical ob-
servations, 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 tramscrip-
tion and for statistical review.

These data were analyzed using the statistical techniques de-
scribed 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) when testing two groups for
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equality and used Tarone's (1975) extensions of Cox's methods when
testing a dose-~related trend. One-tailed P-values have been reported
for all tests except the departure from linearity test, which is only
reported when its two-tailed P-value is less than 0.05.

The incidence of neoplastic or nonneoplastic lesions has been
given as the ratio of the number of animals bearing such lesions at a
specific anatomic site (numerator) to the number of animals in which
that site was examined (denominator). In most instances, the denomi-
nators included only those animals for which that site was examined
histologically. However, when macroscopic examination was required
to detect lesions prior to histologic sampling (e.g., skin or mammary
tumors), or when lesions could have appeared at multiple sites (e.g.,
lymphomas), the denominators consist of the numbers of animals necrop-
sied.

The purpose of the statistical analyses of tumor incidence is to
determine whether animals receiving the test chemical developed a sig-
nificantly higher proportion of tumors than did the control animals.
As a part of these analyses, the one-tailed Fisher exact test (Cox,
1970, pp. 48-52) was used to compare the tumor incidence of a control
group to that of a group of treated animals at each dose level. When
results for a number of treated groups, k, are compared simultaneously
with those for a control group, a correction to ensure an overall
significance level of 0.05 may be made. The Bonferroni inequality

(Miller, 1966, pp. 6-10) requires that the P-value for any comparison
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be less than or equal to 0.05/k. In cases where this correction was
used, it is discussed in the narrative section. It is not, however,
presented in the tables, where the Fisher exact P-values are shown.

The Cochran-Armitage test for linear trend in proportions, with
continuity correction (Armitage, 1971, pp. 362-365), was also used
when appropriate. Under the assumption of a linear trend, this test
determined 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 was a positive dose re-
lationship. 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
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observed tumor were computed as in Saffiotti et al. (1972). The week
during which animals died naturally or were 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 qf a positive dose
relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also noted.

The approximate 95 percent confidence interval for the relative
risk of each dosed group compared to its control was calculated from
the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as py/p. where py is the true binomial probability of the
incidence of a specific type of tumor in a treated 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 treated 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 treated 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 analy-
ses. The interpretation of the limits is that in approximately 95

percent of a large number of identical experiments, the true ratio
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of the risk in a treated 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 (a P < 0.025
one—-tailed test when the control incidence is not zero, P < 0.050
when the control incidence is zero) has occurred. When the lower
limit is less than unity but the upper limit is greater than unity,
the lower limit indicates the absence of a significant result while
the upper limit indicates that there is a theoretical possibility

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

detected under the conditions of this test.

18



ITI. CHRONIC TESTING RESULTS: RATS

A. Body Weights and Clinical Observations

For both male and female rats there was slight, although dis-
tinct, dose-related mean body weight depression (Figure 2).

No unusual clinical observations were reported.

B. Survival

The estimated probabilities of survival for male and female rats
in the control and nithiazide-dosed groups are shown in Figure 3.
For both males and females, the Tarone test for positive association
between dosage and mortality was not significant.

There were adequate numbers of male rats at risk from late-
developing tumors, as 33/50 (66 percent) of the high dose, 32/50 (64
percent) of the low dose and 16/20 (80 percent) of the control group
survived on test until termination of the study. For female rats,
with 42/50 (84 percent) of the high dose, 33/50 (66 percent) of the
low dose, and 17/20 (85 percent) of the control group surviving omn
test until the termination of the study, there were adequate numbers
at risk from late-developing tumors.

C. Pathology

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).

There was a variety of tumors in both the control and dosed

groups. Some types of neoplasms occurred with greater frequency in
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dosed rats as compared with controls. The incidences of chromophobe
adenomas, mammary neoplasms and endometrial stromal polyps were
slightly elevated in the high dose female rats when compared to the
female controls.

In addition to the neoplastic lesions, a number of degenerative,
proliferative and inflammatory changes were encountered in the dosed
and control groups. Most of these nonneoplastic lesions are commonly
observed in aged Fischer 344 rats and were not considered to be
compound-related.

Based upon the results of this pathology examination, there
was no conclusive evidence for the carcinogenicity of nithiazide
in Fischer 344 rats under the conditions of this study.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
rats are summarized in Tables 3 and 4. The analysis is included for
every type of malignant tumor in either sex where at least two such
tumors were observed in at least one of the control or nithiazide-
dosed groups and where such tumors were observed in at least 5 per-
cent of the group.

For female rats the Cochran—Armitage test indicated a signifi-
cant (P = 0,003) positive association between dosage and the inci-
dences of a combination of fibroadenomas or cystadenomas NOS of the

skin, subcutaneous tissue, and mammary gland. This was supported
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ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE RATS TREATED WITH NITHIAZIDE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or Malignant
LymphomaP 4/20(0.20) 8/50(0.16) 15/50(0.30)
P Values® N.S. N.S. N.S.
Relative Risk (Control)® — 0.800 1.500
Lower Limit —— 0.250 0.566
Upper Limit —_— 3.327 5.627
Weeks to First Observed Tumor 87 90 78
Pituitary: Chromophobe Adenoma or Acidophil
Adenoma 6/15(0.40) 2/36(0.06) 2/30(0.07)
P Values® P = 0.007(N) P = 0.005(N) P = 0.011(N)
Departure from Linear Trend® P = 0.018 —_— ——
Relative Risk (Control)d _— 0.139 0.167
Lower Limit —_— 0.016 0.020
Upper Limit — 0.685 0.814
Weeks to First Observed Tumor 104 95 85
Adrenal: Pheochromocytomab 2/20(0.10) 2/50(0.04) 6/50(0.12)
P Values® N.S N.S. N.S.
Relative Risk (Control)d - 0.400 1.200
Lower Limit - 0.032 0.243
Upper Limit - 5.277 11.574
Weeks to First Observed Tumor 104 104 98
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Pancreatic Islets: 1Islet-Cell Adenoma or Islet-
Cell Carcinoma 1/19(0.05) 3/50(0.06) 0/46(0.00)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -_— 1.140 0.000
Lower Limit - 0.101 0.000
Upper Limit - 58.635 7.707
Weeks to First Observed Tumor 104 100 ——
Testis: Interstitial-Cell Tumorb 19/20(0.95) 47/50(0.94) 48/50(0.96)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —_— 0.989 1.011
Lower Limit - 0.922 0.942
Upper Limit -— 1.168 1.149
Weeks to First Observed Tumor 87 86 78
Body Cavities:, Mesothelioma NOS or Malignant
Mesothelioma 0/20(0.00) 4/50(0.08) 0/50(0.00)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0.021 - ——
Relative Risk (Control)d —— Infinite -
Lower Limit _— 0.386 _—
Upper Limit Infinite -—

Weeks to First Observed Tumor
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TABLE 3 (CONCLUDED)

& Treated groups received doses of 625 or 1250 ppm in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi-
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-

tion (N) indicates a lower incidence in the treated group(s) than in the control group.

dThe 95% confidence interval on the relative risk of the treated group to the control group.

®The probability level of the test for departure from linear trend is given beneath the control
group when P < 0.05.
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ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN FEMALE RATS TREATED WITH NITHIAZIDE

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Skin, Subcutaneous Tissue, and Mammary Gland:
Fibroadenoma or Cystadenoma Nosb 1/20(0.05) 5/50(0.10) 15/50(0.30)
P Values® P = 0.003 N.S. P = 0.020
Relative Risk (Control)d - 2.000 6.000
Lower Limit —_— 0.249 1.048
Upper Limit -—= 92.596 245.704
Weeks to First Observed Tumor 93 89 94
Hematopoietic System: Leukemia or Malignant
LymphomaP 3/20(0.15) 9/50(0.18) 3/50(0.06)
P Values® N.S N.S. N.S.
Relative Risk (Control)d —— 1.200 0.400
Lower Limit —_— 0.346 0.060
Upper Limit —— 6.408 2.802
Weeks to First Observed Tumor 94 71 79
Pituitary: Chromophobe Adenoma or Acidophil
Adenoma 5/18(0.28) 13/39(0.33) 24/47(0.51)
P Values® P = 0.034 N.S. N.S.
Relative Risk (Control)d — 1.200 1.838
Lower Limit —_— 0.493 0.852
Upper Limit —_— 3.750 5.313
Weeks to First Observed Tumor 93 89 94
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Adenomab 2/19(0.11) 1/38(0.03) 0/26(0.00)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.250 0.000
Lower Limit —_ 0.004 0.000
Upper Limit -— 4,557 2.404
Weeks to First Observed Tumor 104 104 -
Pancreatic Islets: Islet-Cell Adenoma or Islet-
Cell CarcinomaP 0/19(0.00) 0/48(0.00) 3/47(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d e _— Infinite
Lower Limit - - 0.254
Upper Limit - - Infinite
Weeks to First Observed Tumor o —_— 100
Uterus: Endometrial Stromal Polypb 1/19(0.05) 4/50(0.08) 10/50(0.20)
P Values® P = 0.039 N.S. N.S.
Relative Risk (Control)d —_— 1.520 3.800
Lower Limit — 0.167 0.613
Upper Limit _— 73.309 160.949

Weeks to First Observed Tumor 104 91 87




TABLE 4 (CONCLUDED)

8rreated groups received doses of 625 or 1250 ppm in feed.
Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
glven beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signif-
icant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-

tion (N) indicates a lower incidence in the treated group(s) than in the control group.
dThe 95% confidence interval on the relative risk of the treated group to the control group.
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by a significant (P = 0.020) positive Fisher exact test comparing the
high dose group to the control group.

Based on these statistical results, nithiazide was carcinogenic
in female Fischer 344 rats under the conditions of this bioassay.

In female rats the Cochran-Armitage test for association between
dosage and incidence was significant for a combination of chromophobe
adenomas and acidophil adenomas of the pituitary (P = 0.034) and also
for endometrial stromal polyps of the uterus (P = 0.039). However,
in both cases, the Fisher exact tests comparing the high dose group
to the control and the low dose group to the control were not signif-
icant.

None of the statistical tests for any site in male rats indicated
a significant positive association between the administration of nithi-
azide and an increased tumor incidence.

The possibility of a negative association between dose and tumor
incidence was noted in male rats for chromophobe adenomas or acido-
phil adenomas of the pituitary. The historical incidence of these
tumors in untreated male Fischer 344 rats from control data collected
by this laboratory for the NCI Carcinogenesis Testing Program was
23/188 (12 percent) as compared with the 6/15 (40 percent) incidence

in the controls of this bioassay.
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IV, CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

For both male and female mice there was a distinct and consistent
dose-related mean body weight depression (Figure 4).

No unusual clinical observations were reported.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and nithiazide-dosed groups are shown in Figure 5. For
both males and females the Tarone test for association between dosage
and mortality was not significant.

The percentages of male and female mice surviving on test are
shown in Figure 6. Although 6 high dose and 3 low dose male mice
were missing by week 12, adequate numbers of males were at risk from
late-developing tumors as 39/50 (78 percent) of the high dose, 36/50
(72 percent) of the low dose and 15/20 (75 percent) of the control
group survived on test until the termination of the study.

There were also adequate numbers of female mice at risk from
late-developing tumors. Although 4 hiéh dose, 8 low dose, and 1 con-
trol female mice were missing by week 12, 39/50 (78 percent) of the
high dose, 39/50 (78 percent) of the low dose, and 17/20 (85 percent)
of the control group survived on test until the termination of the

study.
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C. Pathology

Histopathologic findings on neoplasms in mice are tabulated in
Appendix B (Tables Bl and B2); findings on nonneoplastic lesions are
tabulated in Appendix D (Tables Dl and D2).

There was a variety of tumors in the control and dosed groups.
These lesions are commonly observed in aged B6C3Fl mice. Hepatic
tumors, however, did appear to be elevated in the high dose groups

when compared to controls, particularly among male mice as shown

below:
Males Females
Low High Low High
Control Dose Dose Control Dose Dose
Liver

Number of Animals with
Tissues Examined

Histopathologically (20) (46) (43) (18)  (41) (43)
Hepatocellular Adenoma 2 9 13 2 4 8
Hepatocellular Carcinoma 2 6 12 1 0 4

Grossly, the hepaFic tumors varied from inapparent single or multiple
lesions to nodules, ranging up to 3 cm in diameter. The larger
lesions were usually malignant. Most of the hepatic tumors were
well-differentiated, expanding lesions. A spindle-cell component was
present in one hepatocellular carcinoma. Criteria employed to deter-~
mine malignancy included: metastasis, local invasion, formation of

trabecular pattern, mitotic activity, anaplasia, and necrosis.
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In addition to the neoplastic lesions a number of degenerative,
proliferative, and inflammatory changes were encountered in dosed and
control groups (Appendix C). Most of these nonneoplastic lesions are
commonly seen in aged laboratory B6C3Fl mice.

The results of this pathology examination suggest that nithiazide
was responsible for the observed increased number of hepatic tumors in
the high dose male and female B6C3Fl mice.

D. Statistical Analyses of Results

The results of the statistical analyses of tumor incidence in
mice are summarized in Tables 5 and 6. The analysis is included for
every type of malignant tumor in either sex where at least two such
tumors were observed in at least one of the control or nithiazide-
dosed groups and where such tumors were observed in at least 5 per-
cent of the group.

For male mice the Cochran-Armitage test indicated a significant
(P = 0.002) positive association between dosage and the combined
incidence of hepatocellular carcinomas or hepatocellular adenomas.
Additionally, the Fisher exact test comparing the high dose group
to the control group was significant (P = 0.005). In female mice
an unusually large, though not statistically significant, number of
hepatocellular carcinomas or hepatocellular adenomas was also found
in the high dose group. It should be noted that in historical con-
trol data collected by this laboratory for the NCI Carcinogenesis

Testing Program 9/207 (4 percent) untreated female B6C3Fl mice had
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT a
SPECIFIC SITES IN MALE MICE TREATED WITH NITHIAZIDE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenomab 3/20(0.15) 4/44(0.09) 1/44(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.606 0.152
Lower Limit - 0.116 0.003
Upper Limit —— 3.855 1.774
Weeks to First Observed Tumor 99 104 104
Hematopoietic System: Malignant
Lymphomab 4/20(0.20) 6/47(0.13) 4/44(0.09)
P Values® N.S. N.S. N.S.
Relative Risk (Control) — 0.638 0.455
Lower Limit —— 0.175 0.096
Upper Limit -—— 2.820 2.242
Weeks to First Observed Tumor 98 90 104
Liver: Hepatocellular Carcinomab 2/20(0.10) 6/46(0.13) 12/43(0.28)
P Values® P = 0.037 N.S. N.S.
Relative Risk (Control)d o 1.304 2,791
Lower Limit — 0.264 0.717
Upper Limit —— 12,541 24,104

Weeks to First Observed Tumor 100 104 104
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TABLE 5 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinoma or
Hepatocellular AdenomaP 4/20(0.20) 15/46(0.33) 25/43(0.58)
P Values® P = 0.002 N.S. P = 0.005
Relative Risk (Control)d —_—— 1.630 2.907
Lower Limit —_— 0.617 1.217
Upper Limit —— 6.077 9.903
Weeks to First Observed Tumor 99 104 87
Adrenal: Pheochromocytomab 2/17(0.12) 0/42(0.00) 0/41(0.00)
P Values® P = 0.026(N) N.S. N.S.
Departure from Linear Trende P = 0.045 - —_—
Relative Risk (Control)d - 0.000 0.000
Lower Limit - 0.000 0.000
Upper Limit —— 1.353 1.385
Weeks to First Observed Tumor 104 - —

8Treated groups received doses of 2500 or 5000 ppm in feed.
bNumber of tumor-bearing animals/number of animals examined at site (procportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the centrol greocup is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi-
cant (N.S.) is indicated. TFor both Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated group(s) than in the contrecl group.

dThe 95% cenfidence interval cn the relative risk of the trested group to the control group.

e fa
The probability level of the test for departure from linear trend is given beneath the control
group when P < 0.05.
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TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN FEMALE MICE TREATED WITH NITHIAZIDE?

LOW HIGH
TOPOGRAPHY :MOCRPHOLOGY CONTROL DISE DOSE
Lung: Alveolar/Bronchiolar Adenomab 3/16(0.19) 1/42(0.02) 2/43(0.05)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d e 0.127 0.248
Lower Limit 0.003 0.023
Upper Limit —_— 1.474 2.011
Weeks to First Observed Tumor 104 104 104
Hematopoietic System: Malignant
Lymphomab 3/18(0.17) 7/42(0.17) 8/45(0.18)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 1.000 1.067
Lower Limit —— 0.267 0.300
Upper Limit - 5.520 5.761
Weeks to First Observed Tumor 94 99 80
Liver: Hepatocellular Carcinomab 1/18(0.06) 0/41(0.00) 4/43(0.09)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.000 1.674
Lower Limit - 0.000 0.186
Upper Limit - 8.171 80.455
Weeks to First Observed Tumor 104 — 104
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TABLE 6 (CONCLUDED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Carcinoma or )
Hepatocellular AdenomaP 3/18(0.17) 4/41(0.10) 12/43(0.28)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d -— 0.585 1.674
Lower Limit - 0.114 0.536
Upper Limit —— 3.698 8.451
Weeks to First Observed Tumor 104 104 97

aTreated groups received doses of 2500 or 5000 ppm in feed.

Number of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cochran-Armitage test is given beneath the incidence of tumors in
the control group when P < 0.05; otherwise, not significant (N.S.) is indicated. The probability
level for the Fisher exact test for the comparison of a treated group with the control group is
given beneath the incidence of tumors in the treated group when P < 0.05; otherwise, not signifi-
cant (N.S.) is indicated. For both Cochran-Armitage and Fisher exact tests a negative designa-
tion (N) indicates a lower incidence in the treated groups(s) than in the control group.

d

The 95% confidence interval on the relative risk of the treated group to the control group.



hepatocellular carcinomas or hepatocellular adenomas as compared with
the 3/18 (17 percent) combined incidence found in the control group
of this bioassay. Out of 11 female historical control groups ob-
served, the incidence for the small control group in this biocassay
was the highest. Based upon these statistical results the adminis-
tration of nithiazide was associated with the increased incidence

of liver neoplasms in male mice and possibly female‘mice under the
conditions of this bioassay.

The Cochran-Armitage test indicated a significant negative asso-
ciation between administration and the incidence of adrenal pheochro-
mocytomas in male mice. The Fisher exact tests, however, were not
significant.

None of the statistical tests for any site in female mice indi-
cated a significant positive association between the administraQion

of nithiazide and an increased tumor incidence.
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V. DISCUSSION

There were no significant positive associations between the con-
centrations of nithiazide administered and mortality in either species.
Adequate numbers of animals in all groups survived sufficiently long
to be at risk from late-developing tumors. Slight dose-related mean
body weight depression was observed in both male and female rats.
Distinct and consistent dose-related mean body weight depression
occurred in male and female mice.

Among female rats there was a significant positive association
between dosage and the incidences of a combination of fibroadenomas
and cystadenomas NOS of the skin, subcutaneous tissue, or mammary
gland. This finding was supported by a significant high dose to
control Fisher exact comparison. No other tumors occurred in sta-
tistically significant increased incidences when dosed female rats
were compared to controls. None of the statistical tests indicated
a positive association between the administration of nithiazide and
increased tumor incidence in male rats.

In female mice, none of the statistical tests showed a signifi-
cant positive association between increased tumor incidence and the
administration of nithiazide. For male mice the combined incidence
of hepatocellular carcinomas and hepatocellular adenomas (i.e., 4/20
in the controls, 15/46 in the low dose, and 25/43 in the high dose)

was significantly dose-related and the combined incidence of these
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tumors in the high dose group was statistically significant when com-
pared to the incidence in the male mouse control group. Furthermore
almost half of the he;atocellular neoplasms observed in the dosed
groups were carcinomas (i.e., 2/20, 6/46, and 12/43 in the control,
low dose and high dose groups, respectively).

In female mice an unusually large, though not statistically
significant, number of hepatocellular carcinomas or hepatocellular
adenomas was also found in the high dose group. It should be noted
that in historical data collected by this laboratory for the NCI Car-
cinogenesis Testing Program control female mice had 9/207 (4 percent)
heptocellular carcinomas or hepatocellular adenomas as compared with
the 3/18 (17 percent) combined incidence found in the control group
of this bioassay. Out of 11 female historical control groups ob-
served, the incidence for the control group in this bioassay was the
highest. Although the increased incidences of these tumors in dosed
female mice were not statistically significant, the evidence was
strongly suggestive of carcinogenicity to the liver in female B6C3Fl
mice.

Under the conditions of this bioassay, nithiazide was carcino-
genic in male and probably in female B6C3Fl mice, causing a combi-
nation of hepatocellular carcinomas and hepatocellular adenomas.
Nithiazide was also carcinogenic in female Fischer 344 rats, causing
an increased incidence of a combination of skin and mammary neoplasms.

The compound was not carcinogenic in male Fischer 344 rats.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH NITHIAZIDE






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH NITHIAZIDE

CONTROL (UNTR)  LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS NECROPSIFD 20 50 50
ANIMALS EXAMINED HISTOPATHCLOGICALLY ** 20 50 50
INTEGUMENTARY SYSTEM
*SKTN (20) (50) (50)
S&BACEOUS ADENOMA 1 (2%)
KERATOACANTHOMA 1 (2%)
FIBRGMA 1 (2%)
*SUBLUT TISSUE (20) (50) {50)
F.BRONA 1 (2%)
RESPIAATORY SYSTEN
#LUNG (20) (50) (50)
ISLET-CELL CARCINOMA, METASTATIC 1 (2%)
ALVEZOLAR/BFONCHIOLAR ADENOMA 2 (4%) 1 (2%)
HEMATUPOIETIC SYSTEM
#BPALN (20) (50) (50)
MALIGNANT EFPTICULOSIS 1 (2%) 1 (2%)
*MULLIPLE ORGANS (20) (50) (50)
MALIGNANT LYMPHOMA, NOS 1 (2%)
MALIG.LYMPHONA, UNDIFFER-TYPE 1 (2%) 1 (2%)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (29%)
MALIGNANT LYMPHGMA, MIXED TYPE 1 (2%)
LeUKE#IA,NCS 4 (20%) 6 (12%) 11 (22%)
UNDIFFERENTIATED LEUKEMIA 1 (2%)

CIRCULATORY SYSTEM

NONg

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

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE Al (CONTINUED)

CONTROL (UNTEK) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
DIGESIIVE SYSTEM
#LIVLE (20) (50) (49)
NrOPLASTIC NODULE 1 (2%) 2 (4%)
#5MALL INTESTINE (20) (49) (49)
NcUFOFIBRCSADPCOMA 1 (2%)
URINASY SYSTEM
NON.
ENDOCRINE SYSTEM
#PITUITARY (15) (36) (30)
CAROMOPHGEE ADENOMA 5 (33%) 2 (6%) 2 (7%)
ACIDOPHIL ADENCHMA 1 (7%)
#ADP NAL (20) (50) (50)
PHEOCHFOMCCYTCMA 2 (10%) 2 (4%) 6 (12%)
#IHYAOID (15) (30) (21)
FULLICULAF-CELL ADENCHNA 1 (5%)
C~CELL ADLNCYA 1 (7%) 1 (3%)
#PAFATHYFOID () (16) (11)
AJOLNOKA, NCS 1 (9%)
#PANCREATIC ISLETS (19) (50) (U6)
ISLET-CELL ADENOMA 1 (5%) 2 (4%)
I3LET-CELL CARCINOMA 1 (2%)
PIPFOUUCTIVE SYSTEM
*MAMBARY GLAND (20) (50) (50)
FiBFOADENCHA 1 (5%) 1 (2%) 1 (2%)
#*DREPUTTIAL GLAND (20) (50) (50)
5sBACEOUS ADENOMA 1 (2%)
#T8S. 15 (20) (50) (50)
IATERSIITIAL-CELL TINOE 19_(95%) 47_(54%) 48_(96%)

# NUMBEP OF ANIMALS WITY TISSUZ EXAMINED MICFOSCOPICALLY
* NNFE3EP OF ANIMALS NECR0OPSIED
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TABLE A1 (CONTINUED)

CONTROL (UNTE) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
NERVOUS SYSTEM
NONE
SPECIAL SENSE CRGANS
*TARSAL GLAND (20) (50) (50)
SL3ACEOUS ADENOMA 1 (2%)
e = o " = - T~ " T - = - ————— ———— - - - —
MUSCULOSKELETAL SYSTEM
NONZ
BODY CAVITIES
*BODY CAVITIES (20) (50) (50)
MLSOTHELTCMA, MALIGNANT 1 (2%)
*PERITONEUM (20) (50) (50)
MESOTHELICMA, NOS 1 (2%)
MiSOTHELICMA, MALIGNANT 1 (2%)
*PERITONEAL CAVITY (20) (50) (50)
SARCOMA, ¥NCS 1 (2%)
*TUNICA VAGINALIS (20) (50) (50C)
MESOTHELICMA, NOS 1 (2%)
ALL OLHER SYSTEMS
*MULTIPLE ORGANS (20) (50) (50)
O5TEOSARCCHMA 1 (2%)
THORACIC CAVITY
SARCOMA, _NOS 1 —_—

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

A-5



TABLE A1 (CONCLUDED)

CONTFROL (UNTR) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
ANIMA, DISEOSITICN SUMMARY
ANI4ALS INITIALLY IN STUDY 20 50 S0
NATURAL uwEATH? 2 u 10
MUTIBTND SACTIFICE 2 14 7

SUHEDIMLELD SACPIFICE

ALCIDeNTALLY KILLED

1wFMINAL SACRIFICE 16 32 33
AJIMAL M.LSSING

2 IMNCLUDL> ALICLYZLID ANIPALS

TUMOR STIMARY

TOTaL ANIMALS 4ITH PRIMARY TUMOR’S* 20 50 50
TOTAL PrnIPFRARY TIOR3 34 78 a2
TOTAL ANTMALS J4ITY RENIGN TUMOPS 20 49 49
TUTAL BENIGN TUMCES 30 61 62
T0TaL ANIMALE A4TTh MALIGNANT TTMORS 4 14 16
TOTAL MALIGNANT TUMOFS 4 14 18
TOTal ANIMALS 4ITH SECUNDAPY TUMORSH 1
TOTAL SECOMDARY THMORS 1
TOTAL ANIMALS WITH TYMCRS UNCLRTAIN-
3TNaGY OR MAIIGWANZD 3 2
TUZAL UNCEEFTAIN TUMOERS 3 2

TOTal. ANIMALS WITd TUMOTS UNCETTAIN-
PFIMARY OR PETASTATIC
TOTAL UNCEETAIN TUMOFS

* PTIHARY IUMCFS: ALL T7MORS LXCEPT SECONDAPY TUMORS
# SECUNDARY TUVMORS: METASTATIC TUMO%S OR TUMOFS INVASIVE INTO AN ADJACENT CRGAN
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TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH NITHIAZIDE

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1346 11-1344 11-1342

ANTMALS INITIAILY IN STUDY 20 50 50
ANIMALS NECFOESIED 20 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY™** 20 50 50

INTEGUMENTARY SYSTEM

*SKIN {20) (50) (50)
SEBACEOUS ADZNOCARCIMONA, INVASI 1 (2%)
FiBROMA 2 (u%)
FIBEQADENGNA 1 (2%)

*SUBCUT TISSUE (20) (50) (5C)
SaRCOMA, NCS 1 (5%)
FIBPOADENCHMA 4 (3%

HEMATQEOIETIC SYSTEM
*MILTIPLE CQFGANS (20) (50) (50)

MALIGNANT LYMPHOMA, XNOS 1 (2%)
LLUKEMIA,NOS 3 (157 9 (18% 2 (4%

MRINAKY SYSTEM

#KIDNEY (20) (50) (50)
TRANSITIQNAL-CELL_CAECINOHA 1_15%)

® NUMBER OF ANIMALS WITH TISSUF EAAMINED MICPOSCOPICALLY
* NMMgEP OF ANIMALS NECROPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

CONTFOL (UNTR) LOW DOSE BIGH DOSE
11-1346 11-1344 11-1342
¥ TRINARY BLRDITR (14) (37) {37)
TLANSITICNAL-CILL PAPILLOMA 1 (3%)
ENDOCHINL SYSTEX
4DITUITAPY (18) (39) (87
CoROMOEHOEE BDENONA 5 (28%) 13 (33%) 23 (49%)
ACIDOPHIL BDT NOMA 1 (2%)
#ASTLMNAL (20) (50) (48)
COrTICAL PL._NCAA 1 (2%)
#THYKOID (19) (38) (2€)
C-CELL ACEMCHA 2 (11%) 1 (3%)
4PANCFFATIC ISLFTS (19) (48) (47
TLLET-CELL ACENOYA 1 (2%)
ISLET-CELL CAPCINGYA 2 (4%)
FEPFGDUCTIVE SYSTEM
0a¥ UAnY SLAMND (20) (50) (50)
C{SIADENCIFE, YOS 1 (2%) 2 (4%)
FIBFOADINCMA 1 (5%) L (8%) & (16%)
#UTEr US (19) (50) (50)
ENDOMCTEIAT STROMAL EOLYP 1 (57) 4 (8%) 10 (20%)
HeLANGICHA 1 (5%)
4CFPYIL NTETI (19) (50) (50)
SATCOMA, NOS 1 (5%)
HLEANGTCSAFCGHA 1 (2%)
40TExTS/ENDCHMET INUN (19) (50) (50)
JINGCARCINCHA, NOS 2 (u%)
NEEVOJS SYSTuk
NON
SCPECIAL SENST® CTGANS
SLYAsAL'S SLAND (20) (50) (50
SpEACTONS _FDINOCATPCTNUMA 1_(2%)

EXAMINZID MICFOSCOPICALLY

[o]

# NT¥oEkr OF ANIMALS WITd TI1ISSU
* NPKSDF OF ANIMALS NFCTQESIFD
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TABLE A2 (CONTINUED)

CONTPOL (UNTF) LOW DOSE BIGH DOSE
11-1346 11-1344 11-1342

ANIMAL DISEOSITION SUMMAPY

ANIaALS INITIALLY IN STUDY 20 50 50
NATUKAL DEATH? 2 " 3
MURIBUND SACRIFICE 1 6 5
SCHEDULEL SACRIFICE
ACCIDENTALIY KILLED
TSPMINAL SACRIFICE 17 33 42
ANIMAL MISSING

@_INCLUDES AUICLYZED ANIMALS

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



TABLE A2 (CONCLUDED)

CONTEOL (UNTR) LOW DOSE HIGH DOSE
11-1346 11-1344 11-1342
TUMOP SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMNORS* 13 28 38
TOTAL ERIMARY TUMORS 16 38 57
TOTAL ANIMALS WITH BENIGN TUMOFS 7 22 37
TOTAL EENICN TUMORS 10 25 52
TOTAL ANIMALS WITH MALIGNANT TUMOFS 6 12 5
TOTAL MALIGNANT TUMOERS 6 13 5
TOTAL ANIMALS WITH SECONDARY TUMORS# 1
TOTAL SECCNDARY TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN~
EENIGN OR MALIGNANT
TOTAL UNCERTAIN TUMORS

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
PRIMARY OF METASTATIC
TOTAL UNCERTAIN TTMOES

* PPIMAPY TUMCES: ALL TUMORS EXCLPT SECONDARY TUMORS
# SECCNDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH NITHIAZIDE






TABLE B1
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH NITHIAZIDE

CONTROL {INTR) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS MISSING 3 6
ANIMALS NECROFSIED ax 20 47 4y
ANIMALS EXAMINED HISTOPATHOLOGICALLY 20 47 44
INTEGUMENTARY SYSTEN
*SKIN (20) (47) (44)
NEUROFIB®CHA 1 (2%)
*SUBCUT TISSUE (20) 4N (4 4)
NEUKOFIBECFA 1 (2%)
RESPIKATORY SYSTEM
#LUNG (20) (44) (44)
NpOPLASH, NOS, METASTATIC 1 (2%)
HEPATOCELLULAR CARCINOMA, MPTAST 1 (5%)
ALVEOLAR/BFCNCHIOLAR ADENOMA 3 (15%) 4 (9%) 1 (2%)
EEMATOPOIETIC SYSTEM
*MULTIPLE ORGANS (20) 47) (uy)
MALIGNANT 1YMPHOMA, NOS 1 (2%)
MALIG.LYMPHOMA, UNDIFFER-TYPE 1 (5%)
MALIG.LYMPHOMA, LYMPHOCYTIC TYPE 1 (2%)
MALIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%) 1 {2%)
*ABDOMINAL CAVITY (20) (u7) (4u)
MALIG.LYMEECMA, HISTIOCYTIC TYPE 1 (5%)
#SPLEEN (19) (46) (43)
NZOPLASM, NOS, METASTATIC 1 (2%
MALIGNANT LYMPHCMA, NOS 1 (2%)
#MESENTERIC L. NODE (19) R UE)) (43)
MALIG.LYMPHCMA, LYMPHOCYTIC TYPE 1 (5%) 1 (2%)
MALIG.LYMPHCMA, HISIIOCYTIC TYPE 1.45%) 1_{2%) 1_(2%)

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

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE B1 (CONTINUED)

CONTROL (UNTPR) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341
#HEART (19) (42) (42)
MALIGNANT LYMPHOMA, NOS 1 (2%)
#SMALL INTESTINE (19) (44) (43)
MALIG.LYMPHCMA, LYMPHOCYTIC TYPE 1 (2%)
CIPCULATORY SYSTEM
NONE
DIGESTIVE SYSTEM
#1LIVaP (20) (46) (43)
NLOPLASH, MNOS, METASTATIC 1 (2%)
HLPATOCLLLULAR ADENONA 2 (10%) 9 (20%) 13 (30%)
HLPATOCELLULAR CARCINOMA 2 (10%) 6 (13%) 12 (28%)
URINARY SYSTEK
#KIDNEY (19) {(46) (42)
NcOPLASN, BOS, METASTATIC 1 (2%)
#URINARY PLALTER (186) (36) (40)
HoMANGIOMA 1 (3%)
ENDOCKINE SYSTEM
#ADRLNAL (17N (42) (47
NEOPLASM, MOS, MALIGNANT 1 (2%)
CURTICAL RLCENCMA 1 (2%)
PHEOCHRCHMCCYTGHA 2 (12%)
#THYROID (14) (29) (2N
FULLICULAF-CELL ADENOMA 1 (3%)
PEPFODUCTIVE SYSTEN
#TESIIS (18) (44) (42)
INTEKRSTITIAL-CELL TUMOR 1 (2%)

MERVOUS SYSTEHN

NONL

# NUMBKER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMbER OF ANIMALS NECRCPSIED
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TABLE B1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341

BCDY CAVITIES

*PLEURA (20) (47 (44)
MzSOTHELICFA, MALIGNANT 1 (2%)

ANIMAL DISFOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH2 5 10
MORIBUND SACRIFICE
SCHEDULET SACRIFICE
ALCIDENTALLIY KILLED
ToLRMINAL SACRIFICE 15 36
ANINAL MISSING

-
Py

(¥}

w
(- V.

@_INCLUDES AUICLYZED ANIMALS

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF AMIMALS NECROFSIED



TABLE B1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE hIGH DOSE
22-2345 22-2343 22-2341
TUMO® SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMORS* 10 27 28
TUTAL PPIFARY TUMOPRS 13 31 32
TOTAL ANIMALS WITH BENIGN TUMORS 5 16 15
TUTAL EENICN TUMORS 1 17 16
TOTAL ANIMALS WITH MALIGNANT TUMOFRS 6 14 16
TATAL MALTIGNANT TUMOFS 6 14 16
I0T4L ANIMALS WITH SECONDARY TUMORS# 1 1
TUTAL SECCHMDATY TUMOPRS 1 4

TOTAL ANIMALS WITH TTMMORS UNCEPIAIN-
BENIGN OR MATLIGNART
TUTAL UNCERTAIN TUMOrS

TOTsL AWNIMALS WITH TUMORS UNCERTAIN-
FRIMAPY OR METASTATIC
TOTAL UNCEFTAIN TUMCFS

® DPIMARY TUMCPS: ALL TWMORS EXCEPT SECONDARY TUMORS
# SECUNDARY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN



TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH NITHIAZIDE

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-23u¢ 22-2344 22-2342
ANIMALS INITIALLY IN ST'IDY 20 50 )
ANIMALS MISSING 2 8 4
ANIMALS NECPOESIED o 18 42 45
ANIMALS EXAMIKED HISTOPATHOLOGICALLY 18 42 45
INTEGUMENTARY SYSTEM
#SUBCUT TISSUE (18) (42) (45)
FIBROSAFCCHMA 1 (2%)
RESPIRATORY SYSTEM
4L Nw (16) (42) (43)
HiFATOCELLULAR CARCINOMA, METAST 1 (6%)
ALVEOLAR/EFCNCHIOLAR ADENOMA 3 (199) 1 (2%) 2 (5%
HEMATOPOIETIC SYSTEM
*MULTIPL® ORGANS (18) (42) (45)
MaLIGNANT IYMPHOMA, NOS 1 (6%) 2 (5%)
MALIG.LYMPFOMA, NNDIFFLR-TYPE 1 (2%) 2 (4%)
MALIG.LYMEHOMA, LYMPHOCYTIC TYP: 1 (2%)
MALIG.LYMPHCMA, HISTIOCYTIC TYPE 1 (6%) 1 (2% 1 (2%)
#«ABDOMINAL WALL (18) (42) (45)
MALIGNANT LYMPHOMA, NOS 1 (2%)
#MESLNTERIC L. NOLE (18) (38) (40)
MALIG.LYFYPHCMA, dISTIOCYTIC TYPE® 1 (3%)
#HEART (18) (36) {40)
MALIGNANT LYMPHOMA, NO3 1 (3%)
#LIVEP (18) (4 (43)
MaLIGYANT IYMEHOMA, NOS 1 (6%)
MALIG.LYKPHCMA, HISTIOCYTIC TYPF 2 (5%)
KUPFFER-CELL SAPCCHMA 1 (2%)
#SMALL INTESTINE (18) (40) (44)
_____MALIG.LYFPECMA, UNDIFFZP-TYPE 1_(3%

# NUMgFR OF AMIMALS WITH TISSUE EXAMINED MICRGSCOQPICALLY
* NUMpFR OF ANIMALS NECRCPSIED
*%*EXCLUDES PARTTALLY AUTOLYZED ANIMALS
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TABLE B2 (CONTINUED)

CONTROL (ONTR) LOW DOSE HIGH DOSE
22-2346 22-2344 22-2342
#COLON (18) (38) (43)
MaLlIG.LYMPHOMA, HISTIOCYTIC TYPE 1 (2%)
CIRCULATOPY SYSTEM
NONE
C1GESTIVE SYSTEHM
$LIVaR (18) (41 (43)
HePATOCELLULAR ADENOMA 2 (119 4 (10%) 8 (19%)
HzPATOCELLULAR CARCINOUA 1 (6%) 4 (9%)
UPINAXY SYSTEP
#UKINARY BLACLCER (15) (32) (35)
HebANGIOMA 1 (3%)
ENDOCAINE SYSTEY
#PITUITARY (5) (22) (14)
CHROMOPHOEE ADENOMA 1 (5%)
REPFOLUCTIVE SYSTEM
¥UTFUS (18) (42) (ua)
EsDOMETRIAL STRPOMAL POLYP 1 (2%) 1 02%)
MEPVOUS SYSTEH
NONE
SPrCIAL SENSE CEGANS
*ZVYE/LACRIMAL GLAND (18) (42) (45)
PAPILLARY PDENCMA 1 (2%)

MUSCULCSKELETAL SYSTEHM

NONg

# NUMpET OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMuskR OF ANIMALS NECROPSIFD
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TABLE B2 (CONCLUDED)

CONTROL (UNTR) LOW DOSE EIGH DOSE
22-2346 22-2344 22-2342
EOLY CAVITIES
NONa
ALL OTHER SYSTEINS
NONL
ANIMAL DISEOSITICN SUMMAFRY
ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH? 2 3 4
MORIBUND SACRIFICE 3
SCHEDULEL SACRIFICE
ACCIDENTALLY KILLED
TZRMINAL SACRIFICF 16 39 39
AnIMAL MISSING 2 8 4
@ INCLUDES AUTCLYZED ANIMALS
TUMOR SUMMARY
TOTAL ANIMALS WITH PRIMAPY TUMORS* 6 13 23
TOTAL PRIMARY TUMOFS 9 15 z6
TOTAL ANIMALS ®WITH BENIGN TUMORS 4 7 1"
TOTAL BFNIGN TUMORS 5 8 12
TOTAL ANIMALS WITH MALIGNANT TUMORS 4 7 14
TOTAL MALIGNANT TUMOFS 4 7 4

TOTAL ANIMALS WITH SECONDARY TUMOPSH 1
TOTAL SECCMDARY TUMOES 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
BFNLGN OR MALIGNANT
TOTAL UNCERTAIN TNMORS

TOTAL ANIMALS WITH TUMORS UNCr TAIN-
PRIMARY OF FEIASIATIC
TUTAL UNCERTAIN THUMOFS

* PRINARY IUMOPS: ALL TUMORS EXCLPT SECONDARY TUMOFRS
# SECUNDAPY TUMOPS: METASTATIC TUMORS OF TUMOPS INVASIVE INIC AN ADJACENT OPGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH NITHIAZIDE






TABLE C1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
TREATED WITH NITHIAZIDE

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS NECPCESIED ax 20 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY = 20 50 50
INTEGUMENTAKY SYSTEM
NONE
RESPISATORY SYSTFM
#LUNs/BRONCHUS (20) (50) (50)
INFLAMMATICN, NOS 1 (2%)
NoCROSIS, NOS 1 (2%)
#LUNG (20) (50) (50)
CUNGESTTION, NOS 1 (5%) 1 (2%) 5 (10%)
PNEUMONIA, ASPIRATION 1 (2%)
BRCNCHOTNEUMCNIA, ACUTZ 2 (4%)
PNEYMONIA, CHPONIC MURINE 2 {10%) 4 (8%) 3 (6%)
INFLAMMATICN, GRANULOMATOUS 1 (2%)
HYPERPLASIA, ADENOMATOUS 2 (u%) .
4LUNG/ALVEOLI 20) (50) (50)
EJEMA, NOS 1 (2%)
HEMATUPOIETIC SYSTEM
#BONc KARFOW (7 (48) (46)
HYPEFPLASIA, HEMATOPOIRTIC 1 (2%)
#SPLEEN (20) (50} (49)
CUNGESTION, CHPONIC 1 (5%)
N&CROSIS, AOS 1 (2%)
HoMOSIDERCSIS 1 (5%)
LYMPdOID LEPLETIUN 1 (2%)
#SPLENIC CAPSULZ (20) (50) (49)
F1BROSIS, FOCAL 1_(2%)

# NUMBER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMJSEF OF ANIMALS NECROPSIED

**EXCLUDES PARTTALLY AUTOLYZED ANIMALS
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TABLE C1 (CONTINUED)

CONTROL (UNTE) LOW DOSE HIGh DOSE
11-1345 11-1343 11-1341
#MESLNTERIC L. NODE (20) (48) (49)
M:CRU3IS, MNOS 1 (2%)
CIPCULATORY SYSTEM
#HEAQT (20) (50) (50)
THROMBUS, MUFAL 1 (2%)
PRIARTERITIS 1 (5%)
4HEART/ATRIUMN (20) (50) {50)
ThROMBGSIS, NGS 1 (2%)
THROMBUS, FUFAL 2 (47)
#AUPLCULAF APPENDAGE (20) (50) (50)
Td4ROMBOSIS, ¥0S 1 (2%) 1 (2%)
#MYOCARDIUN (20) (50) (50)
FiBROSIS 12 (60%) 22 (44%) 22 (44%)
#ENDOCAKDINM (20) (50) (50)
INFLAMMATICN, KOS 1 (2%)
#PILLONARY ARTETY (20) (50) (50)
MINFRALIZATION 2 (u%) 2 (u%)
*HEPATIC VEIN (20) (50) (50
TuEOMBOSIS, NGS 1 (2%)
PIGESTIVE SYSTEM
ALIVLP (20) (30) (49)
INFLAMMATICN, CHPFONIC 1 (2%)
HuPAT1TIS, TOXIC 1 (2%)
NLCROSIS, KOS 1 (2%)
NZCROSIS, FGCAL 1 (2%)
NzCROSIS, ISCHEMIC 1 (5%)
M.TAMORFHOSIS FATTY 3 (6%) 1 (2%)
BaSOPHILIC CYTO CHANGE 1 (5%) 1 (2%) 1 (2%)
FOCAL CELLULAF CHANGE 2 (4%)
AIYPIA, NOS 1 (2%) 1 (2%)
ATROPHY, NCS 1 {2%)
LeUKENQID REACTION . _ 1_(2%)

# NUMBER OF ANIMALS WITH TISSUD EXAMINED MICROSCOPICALLY
* NUMoEP OF ANIMALS NECROPSIED
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TABLE C1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
HLMATOEOIESIS 1 (5%)
#LIVeR/CENTRILOBULAR (20) (50) (49)
ATROPHY, NOS 1 (2%)
#BILs DUCT (20) (50) {50)
F.LBROSIS 1 {5%) 1 (2%) S {10%)
HYPERPLASIA, NOS 1 (5%) 5 (10%) T (14%)
#PANCPEAS (19) (50) (46)
P.RIARTERITIS 1 (2%)
#PANCREATIC ACINUS (19) {50) {46)
ALROPHY, NCS 5 (10%) 2 (4%)
#STOMACH (18) (49) (46)
AMYLOIDOSIS 3 (17%) 2 (4% 3 (1%
#COLUN (19) (46) (48)
IsFLAMMATICN, ACUTE/CHRONIC 1 (2%)
PARASITISHM 4 (21%) 4 (9%) 3 (6%)
AuYLOILOSIS 1 (2%)
URINAY SYSTEM
#KIDNEY (20) (50) (50)
HYDRONEPHFCSIS 1 (2%
INFLAMMATICN, CHRONIC 17 (85%) 35 (70%) 32 (64%)
GRANTLCMA, NOS 2 (4%)
INFLAMMATICN, FOCAL GRANULOMATOU 1 (5%)
N.PHROPATHY, TOXIC 1 (5%) 3 (6%)
HoMOSIDEFOSIS 2 (4%)
#IPIKARY BLADLER (15) (33) (37)
DISTENTION 1 (3%)
HuLMORRHAGE 1 (3%)
InFLAEMATICN, ACOTE 1 (3%)
HYPFRPLASIA, EPITFELIAL 1 (3%)
*URFIHRA (20 (50) {50)
ABSCESS, NCS 1 (2%)
ENDOCRINE SYSTEM
#PITUITARY (15) (36) (30)
H.MORRHAGIC CYST 1_(3%)

# NUMBE®R OF ANIMALS WITH TISSUE EXAMINED MICRUSCOPICALLY
* NUM3ER QOF AMNIMALS NECROPSIED
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TABLE C1 (CONTINUED)

CONTFOL (UNTR) LOW DOSE HIGH DOSE
11-1345 11-1343 11-1341
ANGIECTASIS 1 (3%)
#ADRENAL (20) (50) (50)
MINERALIZATICN 1 (2%)
HEMORRHAGIC CYST 1 (2%)
ANGIECTASIS 1 (2%)
#$ADKENAL COPTEX (20) (59) (5C)
CYTOPLASMIC VACUOLIZATICN 2 (4%)
H{PEPPLASIA, NODULAR 1 (2%)
REPRODUCTIVE SYSTEM
*SEML.NAL VESICLE (20) (50) (50)
INFLAMMATICN, ACUTE 1 (2%)
#TESLIS (20) (50) (50)
ATROPHY, NCS 1 (2%) 3 (6%)
#TES4IS/TUBULE (20 (50) (50)
D:GENERATION, NOS 1 (2%)
NERVOUS SYSTEM
NONE
SPECIAL SENSE CRGANS
NONE
MUSCYLOSKELETAL SYSTEM
NONE
BODY CAVITIES
*ABDOMINAL CAVITY (20) (50) (50)
THROMBOSIS, NOS 1 (2%)
*MESLNTERY (20) (50) (50)
INFLAMMATICN, NECRQTIZING 1_(2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUM3FR OF AMIMALS NECROPSIED
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TABLE C1 (CONCLUDED)

CONTROL (UNTR) LOV DOSE HIGH DOSE
11-1345 11-1343 11-1341
PERIARTERIIIS 1 (2%)
NECPOSIS, FAT 2 (4%) 3 (6%)
ALL OTHEP SYSTENS
*MULTIPLE ORGANS (20) (50) (50)
L.UKEMOID FRACTION 1 (2%)

¢ NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NIMBFR OF BANIMALS NIDCROPSIED



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS

TREATED WITH NITHIAZIDE
CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1346 11-1344 11-1342
ANIMALS INITIALLY IN STUDY 20 50 S0
ANIMALS NECROESIED o 20 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMFNTARY SYSTEM
NONE
RESPIRATORY SYSTEN
#LUNG (20) (50) (50)
MiNERALIZATICN 1 (2%)
ATELECTASIS 1 (5%) 1 (2%)
EMBOLUS, SEPTIC 1 (2%)
CONGESTICN, NOS 1 (5%) 1 (2%) 2 (4%)
EDEMA, NOS 2 (4%)
EDEMA, INTERSTITIAL 1 (5%)
HuMORRHAGE 1 (2%)
BxONCHOENEUMONIA, ACUTE 1 (2%)
PNEUMONIA, CHFQNIC MURINE 2 (10%) 8 (16%) 10 (20%)
HYPERPLASIA, EPITHELIAL 1 (2%)
HYPERPLASIA, ADENOMATOUS 2 (4%)
LEUKOCYTCSIS, NOS 1 (5%)
HEMATOPOIETIC SYSTEM
#SPLEEN (20) (49) (50)
CONGESTIOMN, NOS 1 {2%) 1 (2%)
HsMOSIDERCSIS 3 (15%) 3 (6%) 1 (2%)
HYPERTROPHY, NOS 1 (2%)
HeMATOEQIESIS 1 (2%)
#SPLENIC CAPSULE (20) (49) (50)
FIBROSIS 1 (2%)
#MANDIBULAF L. NODE (19) (48) (48)
SIEAIITIS 1_[2%)

# NOUMBER OF ANIMALS WAITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBLR OF ANIMALS NECROPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1346 11-1344 11-1342
#MESENTERIC L. NODE (19) (48) (48)
HeMOPRHAGE 1 (2%)
CIRCTMLATORY SYSTEM
#AURLCULAR APFENDAGE (20) (50} (49)
THROMBOSIS, NOS T (2%) )
#MYOLARDIUM (20) (50) (49)
INFLAMMATICN, NOS 1 (2%) 2 (u%)
FIBROSIS 9 (45%) 16 (32%) 18 (37%)
FIBROSIS, FOCAL 1 (5%)
DLGENERATICN, GRANULAR 1 (2%)
$ENDOCARDIUM (20) (50) (49)
INFLAMMATICN, NOS 1 (2%)
DIGESIIVE SYSTEMNM
#LIVER (20) (50) (50)
CONGESTICN, NOS 1 (2%
INFLAMMATICN, CHRONIC 1 (2%)
GnANULGMA, NOS 1 (2%)
DeGENERATICN, HYDROPIC 2 (4%)
N.CROSIS, NOS 1 (2%)
NLCPOSIS, FOCAL 1 (5%) 1 (2%)
NuCROSIS, ISCHEMIC 1 (2%)
METAMORFHCSIS FATTY 1 (5%) 5 (10%) 1 (2%)
BASOPHILIC CYTO CHANGE 1 (5%) 2 (4%) T (14%)
EOSINOPHILIC CYTO CHANGE 1 (2%)
ATYPIA, NCS 1 (5%) 1 (2%)
LsUKOCYTOSIS, NOS 1 {5%)
HeMATOFOIESIS 2 (4%)
#LIVLR/CENTPILOBULAR (20) (50) (5C)
NLCROSIS, NOS 1 (2%)
ATROPHY, WCS 1 (2%)
*¥8ILE DUCT (20) (50) (50)
FIBROSIS 2 (4%)
HYPERPLASIA, NOS 1 (5%) 2 (4%) 1 (2%)
#PANCPEAS (19) (48) (47)
INFLAMMATICN, CHRONIC FOCAL 1_(2%)

4 NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMSER OF ANIMALS NECROPSIED
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TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HEIGH DOSE
11-1346 11-1304 11-1342
#PANCREATIC ACINUS (19) (48) (47)
METAMOPPHOSIS FATTY 1 (2%
ATROPHY, NOS 1 (5%) 1 (2%) 4 (9%)
ATPOPHY, FCCAL 2 (11%)
#STOMACH (20) (50) (48)
AMYLOIDOSIS 2 (4%)
HYPERPLASIA, FOCAL 1 (2%)
#COLON (20) (49) (49)
INFLAMMATICN, NECROTIZING 1 (2%)
INFLAMMATICN, ACUTE 1 (2%)
PARASITISH 3 (15%) 9 (18%) 1 (29%)
URINARY SYSTEM
#KIDMEY (20) (50) (50)
MINERALIZATION 1 (2%) 2 (4%)
INFLAMMATICN, NOS 1 (2%)
INFLAMMATICN, CHRONIC 6 (30%) 7 (4% 6 {12%)
FIBROSIS 1 (5%)
NEPHROPATHY, TOXIC 3 (6%) 1 (2%)
PIGMENTATICYN, NOS 1 (2%)
HeMOSIDEFROSIS 1 (2%)
ATROPHY, NCS 1 (5%)
HYPERPLASIA, TUBULAR CELL 1 (2%)
#KIDMEY/TUBULE (20) (50) (50)
DILATATICN, NOS 1 (2%)
CAST, NOS 1 (2%)
DEGENERATICN, NOS 1 (5%)
#KIDNEY/PELVIS . (20) (50) (50
INFLAMMATICN, ACUTE 1 (2%)
$URINARY ELALILER (14) (37) (37
HYPERPLASIA, EPITHRLIAL 1 (3%)
EXDOCRINE SYSTEM
#PITUITARY (18) (39) (47)
CYST. NOS 1_i6%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICFOSCOPICALLY

* NUMBER OF AKIMALS NECROPSIED
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TABLE C2 (CONTINUED)

CONRTROL (UNTR) LOW DOSE RIGH DOSE
11-1346 11-1344 11-1342
HEMORRHAGIC CYST 4 (10%) 4 (9%)
ANGIECTASIS 1 (2%)
#AURENAL (20) (50) (48)
CYTOLOGIC LEGENERATION 1 (2%)
#ADKENAL CORTEX (20) (50) (48)
MLTAMORPHOSIS FATTY 1 (2%) 2 (4%)
PIGMENTATICN, NOS 1 (2%)
CYITOLOGIC LCEGENERATION 1 (2%) 1 (2%)
HyFERPLASIA, FOCAL 1 (2%)
#THYROID (19) (38) (26)
H{PERPLASIA, C~CELL 2 (5%) 2 (8%)
#THYROID FOLIICLE (19) (38) (26)
DrGENERATICN, CYSTIC 1 (4%)
REPRODUCTIVE SYSTEM
*MAMAA®Y GLANT (20) (50) (50)
CYSTIC DUCITS 1 (2%)
HYPEWPLASIA, CYSTIC 1 (2%)
#UTERUS/ENDCMETRIUM (19} (50) (50)
INFLAMMATICN, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)
HYPERPLASIA, CYSTIC 1 (5%)
$OVARY (19) (50) (48)
CYST, NUS 1 (2%) 1 (2%)
PAPOVARIAN CYST 2 (1% 1 (2%) 3 (6%)
NERVOUS SYSTEM
#BRALN (20) (49) (48)
INFLAMMATICN, KOS 1 (2%)

MNSCULOSKELFTAL SYSTEM

NON:

# NUMSER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMoER OF ANIMALS NECROPSIFD



TABLE C2 (CONCLUDED)

CONTROL (UNTR)  LOW DOSE HIGH DOSE
11-1346 11-1344 11-1342
EODY CAVITIES
*NESENTERY (20) (50) (5C)
NeCROSIS, FAT 1 (2%) 1 (2%)
ALL OTHER SYSTENS
NONE
SPECIAL MOEPHGLOGY SUMMARY
NO LESION FEPORTED 3 2
AUTO/NECPCESY/HISTO PERF 2

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

SUMMARY OF THE INCIDENCE OF NONNEQPLASTIC
LESIONS IN MICE TREATED WITH NITHIAZIDE






TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
TREATED WITH NITHIAZIDE

CONTROL (UNTR)  LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341
ANIMALS INITIAILY IN STUDY 20 50 0
ANIMALS MISSING 3 6
ANIMALS NECPOPSIED 20 47 44
ANIMALS EXAMIKED HISTOPATHOLOGICALLY** 20 47 4y

RESPIRATORY SYSTEM

#LUNG/BRONCHICLE (20) {u4) (44)
INFLAMMATICN, ACUTE FOCAL 1 {2%)

$LUNG (20) (44) (u4)
THROMBOSIS, NOS
CUNGESTICN, NCS
hoMORRHAGE 2
BACNCHOENEUMONIA, NOS 1
INFLAMMATICN, INTERSTITIAL 1 (5%) 2
ABSCESS, NCS 1 (2%)
3
3

-\ =
—
a
LS

PNEUMONIA, CHRCNIC MUPRINE 2 (10%)
PoPIVASCULAR CUFFING 1 (5%)
HYPERPLASIA, ALVEOLAR EPITHELIUM 1 (2%)

HEMATUPOIETIC SYSTEN

#SPLLEN (19) u6) 43
FIBPOSIS 1 (2%)
NuCPOSIS, FOCAL 1 (2%)
HYPERPLASIA, NODULAR 1 (2%)

HYPERPLASIA, LYMPHOID 2 {u%)
HeMATOLOIESIS 1 (5%) 1 {2%)

#LYMPH NODE (19) (43) (43)
HYPERPLASIA, LYMPHOID 2 (5%)

#MESLNTERIC L. NODE (19) (43) (43)
LYNPHANGJECTASIS 1_{5%)

# NUMbER OF AMIMALS WITH TISSUF EXAMINED MICROSCOPICALLY
* NUMBEP OF AMIMALS NPCFOPSIED

**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D1 (CONTINUED)

CONTROL (INTR) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341
IMFLAMMATICN, GRANULOMATIOUS 1 (2%)
HYPERPLASIA, RETICULUM CELL 1 (57)
CIRCULATORY SYSTEM
#MYOLARDIUM (19) (42) {42)
EOSINOPHILIC CYTO CHANGE 1 (2%)
IGESTIVE SYSTEN
#LIVER 20) (46) (43)
INFLAMMATICN, NOS 1 (5%)
AbSCESS, NCS 1 (2%)
NLCROSIS, NOS 1 (5%)
NECROSIS, FOCAL 1 (5%)
MzTAMORFHCSIS FATTY 1 (2%)
BASOPHILIC CYTO CHANGE 1 (2%)
FOCAL CELLULAF CHANGE 1 (2%)
INCLUSION, CYTOPLASMIC 1 (2%)
HYPERPLASIA, NOS 1 (2%)
HYPERPLASIA, FOCAL 1 {2%) 6 (14%)
HaMATOFOIESIS 1 (5%)
#PANCREAS (19) (45) (43)
HEMORRHAGE 1 (5%)
HEMORRHAGIC CYST 1 (5%)
DEGENERATICN, NOS 1 (5%)
#PANCREATIC ACINUS (19) (45) (43)
ATROPHY, NCS 1 (2%)
#STOMACH (19) {45) (44)
INFLAMMATICN, FOCAL 1 (2%)
#PEYLRS PATCH (19) (44) (43)
HYPERPLASIA, LYHPHOID 1 (2%) 3 (7%)
#COLCN (19 (42) (44)
PARASITISH 8 (42%) 14 (33%) 15 (43%)
URINARY SYSTEM
#KIDNEY (19) (46) (42)
BINERALIZAIICN 1.(5%)

# NUMBER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341
EYDFCNEPHECSIS 1 (2%) 1 (2%)
IJFLAMMATICN, CH?INIC 2 (11%)

#KITNEY/CADSULE (19) (46) (42)
INFLAMNMATICN, ACUTE 1 (2%)

#URTNARY BELALLER (16) (36) (40)
CYST, NOS 1 (3%)
IJFLAMMATICN, CHRONIC 1 (6%)

ENDOCKINE SYSTEY

#ADFENAL (17) 42) (R}
T4FLAMMATICN, ACUTE 1 {2%) .

#ADRLNAL CORTEX (17) 42) (41)
HYPERPLASIA, NCS 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)

#THYR0ID (14) (29) (31
CrSTIC FOLIICLZS 1 (3%)
ATFODHY, FCCAL 1 (3%)
H:PERPLASIA, FCLLICULA®-CELL 1 (3%)

FEPFOUUCTIVE SYSTFY

#SEMLNAL VESICLE (20) u7) (uu)
INFLAMMATICN, ACUIE 1 (2%)

LIPOGRANULCMA 1 (2%)
MERVOUS SYSTEM

$BFALN (20) (46) (44)
MINERALIZATICN 7 (35%) 11 (24%) 4 (9%)
ESAMMOMA BCLDIES 2 (10%) 8 (17%) 20 (45%)

SPECIAL SENSE CRGANS

HUSCULOSKELETAL SYSTEN

NONE

# NJMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NJMSE® OF RNIMALS NFCROPSIED



TABLE D1 (CONCLUDED)

CONTROL (UNTP) LOW DOSE HIGH DOSE
22-2345 22-2343 22-2341

BCDY CAVITIES

*ABDOMINAL CAVITY (20) (47) (44)
INFLAMMATICN, KOS 1 (5%)
NECROSIS, NOS 1 (5%)

*MESBENTERY (20) 47) (44)
NuCROSIS, FAT 1 {5%)

ALL OTHER SYSTENS

NONE

SPECIAL MOFFHOLOGY SUMMARY
NG LESION FEFORTED 5 2
ANINAL MISSING/NO NECROPSY 2 6

# NUMSER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED
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TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE

TREATED WITH NITHIAZIDE
CONTPOL (UNTR) LCW DOSE PIGh DOSE
22-2346 22-2344 22-2342
ANIMALS INITIALLY IN STULY 20 50 50
ANIMALS MISSING 2 8 N
ANIMALS NECROESIED . 18 42 45
ANIMALS EXAMINED EISTOPATHCLOGICALLY 18 42 45
INTEGUMENTARY SYSTEY
#SKIN (18) (u2) (45)
AsSCESS, CERCNIC 1 (2%)
RESPInATORY SYSTEM
#LUNG/BRONCHUS (16) (42) (43
ISsFLAMMATICN, ACOUTE 1 (2%)
#LUNG (16) (42) (43)
THROMBUS, CRGANIZED 1 (2%)
CCNGES1ICh, NOS 1 (2%)
INFLAMMATICN, INTERSTITIAL 5 (12%) 1 (2%)
PNEUMONIA, CHFONIC MUPINE 1 (6%) 4 (10%) 13 (30%)
PLPIVASCULR® CUFFING 3 (7%) 1 (2%)
FUAM-CELL 1 (2%)
¥:GAKAFYCCYTOSIS 1 (2%)
HEMATOPOIETIC SYSTEM
#SPLLEN (17) (39) (43)
M_.GAKARYCCYICSIS 1 (3%)
HYPERPLASIA, LYMPHOID 7 (18%) 2 (5%)
¥LYMPH NODX (18) (38) (C19)]
HYPERPLASIA, LYMPHOID 3 (6%)
#MESLNTERIC 1. NCDE (18) (38) (40)
HYPERPLASIA, LYMPHOID 1 (3%)
CIRCULATORY SYSTEM
#MYOLAFDIUN (18) (36) (490)
FIBPROSIS 1_(3%)

# NUMsZER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMLEP OF AMIMALS MECROPFSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2346 22-23u4 22-2342
*CORONARY APTERY (18) (42) (45)
SLLEROSIS 1 (2%)
#*FULLONARY AFTERY (18) (42) (45)
HYPERTROEHY, NOS 2 (5%)
HYPERPLASIA, NOS 2 (5%)
DIGESTIVE SYSTEM
#LIVER (18) (41) (43)
INFLAMMATICN, ACUTF FOCAL 1 (2%)
PERIVASCHULAR CUFFING 1 (2%)
HYPERPLASIA, FOCAL 2 (5%)
REMATOEQIESIS 1 (6%) 1 (2%)
#SMALL INTESTINE (18) (40) (44)
ABSCESS, NCS 1 (2%)
#COLUN (18) (38) (43)
INFLAMMATICN, NECPOTIZING 1 (2%)
PARASITISH 2 (11%) 8 (21%) 12 (28%)
UFINARY SYSTEF
#KIDNEY (18) (41) (42)
MINERALIZATION 3 (7%)
HYDRONEPHECSIS 1 (6%) 1 (2%)
LYMPHOCYTIC INFLAMMAICRY INFILTR 1 (6%)
INFLAMMATICN, CHRONIC 1 (2%)
PLPIVASCULARR CUFFING 1 (2%)
#URINARY ELALLEF (15) (32) (35)
HyPERPLASIA, LYMPHOID 1 (3%)
ENDOCX1NE SYSTEM
#ADFENAL (18) (37) (36)
HeMORRHEACGE 1 (3%)
MLTAMOREHCSIS FATTY 1 (3%)
LIPOIDOSIS 2_A5%)

# NUM3ER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBE® OF AMIMALS NECRCPSIED
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TABLE D2 (CONTINUED)

CONTROL (UNTP) LOW DOSE EIGH DOSE
22-2346 22-2344 22-2342
REPROUUCTIVE SYSTEM
#UTFRTS (18) (42) (44)
HYCROMETRA 1 (2%)
CYST, NOS 1 (6%) 3 (7%)
HuMORRHAGE 1 (2%)
#CEWVIX UTEFI (18) (42) (44)
HYPERTFOFHY, NOS 1 (2%)
#UTEKUS/ENDCHETRIUN (18) (42) (4 4)
INFLAMMATICN, WOS 1 (6%) 5 (12%) 1 {2%)
EYPERPLASIA, NOS 7 (17%) 5 (11%)
EYFERPLASIA, CYSTIC 9 (50%) 23 (55%) 13, (30%)
#0VAxY (16) (36) (42)
C¥ST, ¥OS 1 (3%) 3 (7%)
FOLLICULAF CYST, NOS 1 (6%) 6 (17%) 3 (7%)
FAROVARIAN CYST 4 (25%) 4 (11%) 4 (10%
HYPERPLASIA, CYSTIC 1 (2%)
MERVOUS SYSTE¥
#BRALN (16) (41) (45)
MINERALIZATICN 3 (19%) 10 (24%) 1 (2%)
PERIVASCULAR CUFFING 1 (2%)
PSAMMOMA ECDIES 2 (13%) 5 (12%) & (18%)
SEECIAL SENSE CRGANS
*EYE (18) (42) (45)
CATARACT 1 (2%)
MUSCULOSKELETAL SYSTEYN
NONE
EODY CAVITIES
*ABDOHINAL WAIL (18) (42) (45)
INFLAMMATICN, CHRONIC 1_(2%)

# NUMSBER OF ANIMALS WITHE TISSUE EXAMINED MICROSCOPICALLY
* NUNSFR OF ANIMAIS NECRCPSIED
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TABLE D2 (CONCLUDED)

CONTFOL (UNTR) LOW DOSE HIGH DOSE
22-23u46 22-23u4 22-2342
*EERLTONEAL CAVITY (18) (42) (45)
PoRIARTEFIILS 1 (2%)
*MESLNTERY (18) (42) (45)
NLC®OSIS, FOCAL 1 (6%)
ALL OTHER SYSTENS
*NULTIPLE OFGAN3 (18) (42) {45)
ALYLOIDCSIS 1 (2%)
SPECIAL MOFTHCIOGY SUMMAFY
NC LESION FIFCPTED 3 z z
ANIMAL MISSING/NO NECECESY 2 8 4
1

AUTOLYSIS,/NO NFCROPSY

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICFOSCOPICALLY
# NUMEZR OF ANIMALS NECROZSIED

D-10



Review of the Bioassay of Nithiazide* for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse on Environmental Carcinogens

October 25, 1978

The Clearinghouse on Envirommental Carcinogens was established in
May, 1976, in compliance with DHEW Committee Regulations and the Pro-
visions of the Federal Advisory Committee Act. The purpose of the
Clearinghouse is to advise the Director of the National Cancer Institute
(NCI) on its bioassay program to identify and to evaluate chemical
carcinogens in the enviromment to which humans may be exposed. The
members of the Clearinghouse have been drawn from academia, industry,
organized labor, public interest groups, and State health officials.
Members have been selected on the basis of their experience in carcino-
genesis or related fields and, collectively, provide expertise in
chemistry, biochemistry, biostatistics, toxicology, pathology, and
epidemiology. Representatives of various Governmental agencies partic-
ipate 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
studied for carcinogenicity. It is in this context that the below
critique is given on the bioassay of Nithiazide for carcinogenicity.

The reviewer for the report on the bioassay of Nithiazide said that
the results indicated the compound to be carcinogenic in treated male
mice but that the evidence for its carcinogenicity in females was "dubious.'
Although a statistically significant increase in mammary tumors in treated
female rats was observed, he questioned its biological meaningfulness
because of the variability in incidence of the tumor type. The reviewer
concluded that Nithiazide was not carcinogenic in either sex of treated
rats. After briefly describing the experimental design, he noted a
nine week interruption in treatment due to the lack of Nithiazide.
Despite this shortcoming and the small number of control animals, he
said that the study still appeared to be adequate. Based on the results
of the biocassay, the reviewer sald that Nithiazide should be considered
to pose, at most, a slight carcinogenic risk to humans. There was no
objection to a recommendation that the report on the bioassay of Nithiazide
be accepted as written.

Clearinghouse Members Present

Arnold L. Brown (Chairman), University of Wisconsin Medical School
Joseph Highland, Environmental Defense Fund

William Lijinsky, Frederick Cancer Research Center

Henry Pitot, University of Wisconsin Medical Center

Verne A. Ray, Pfizer Medical Research Laboratory

Kenneth Wilcox, Michigan State Health Department
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% Subsequent to this review, changes may have been made in the
bioassay 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.

BU.S. GOVERNMENT PRINTING OFFICE: 1979-281-217/3065
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