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FOR POSSIBLE CARCINOGENICITY

CARCINOGENESIS TESTING PROGRAM
DIVISION OF CANCER CAUSE AND PREVENTION
NATIONAL CANCER INSTITUTE, NATIONAL INSTITUTES OF HEALTH

FOREWORD: This report presents the results of the bioassay of
l-phenyl-3-methyl-5-pyrazolone conducted for the Carcinogenesis Test-
ing 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 chemicals have the capacity to produce cancer in animals.,
Negative results, in which the test animals do not have a signifi-
cantly 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 l-phenyl-3-methyl-5-pyrazolone was
conducted by Litton Bionetics, Inc., Bethesda, Maryland, initially
under direct contract to the NCI and currently under a subcontract
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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. P. K. Hilde-
brandt (4) at Litton Bionetics, Inc., the pathology narratives were
written by Dr. P. K. Hildebrandt (4), and the diagnoses included in
this report represent the interpretation of this pathologist. His-—
topathology 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
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SUMMARY

A bioassay of l1-phenyl-3-methyl-5-pyrazolone for possible car-
cinogenicity was conducted using Fischer 344 rats and B6C3Fl mice.
1-Phenyl-3-methyl-5-pyrazolone was administered in the feed, at
either of two concentrations, to groups of 49 or 50 male and 50
female animals of each species. The high and low concentrations of
1-phenyl-3-methyl-5-pyrazolone utilized were, respectively, 5000 and
2500 ppm for rats and 15,000 and 7500 ppm for mice. Twenty animals
of each species and sex were placed on test as controls. After a
103-week period of chemical administration, there was an additional
observation period of 2 weeks for rats. A 102-week period of chem-
ical administration was followed by an additional 2-week observation
period for mice.

In both species adequate numbers of animals survived suffi-
ciently long to be at risk from late-developing tumors. Compound-
related mean body weight depression was observed in mice, but not
in rats. 1In addition, no significant accelerated mortality or other
signs of toxicity were associated with the dietary administration of
l1-phenyl-3-methyl-5-pyrazolone to rats; therefore, it is possible
that the compound was not administered to rats at the maximum toler-
ated concentration.

There were no tumors in either sex of rats or mice for which a
significant positive association could be established between chemi-
cal administration and incidence.

Under the conditions of this bioassay, there was no evidence for

the carcinogenicity of 1-phenyl-3-methyl-5-pyrazolone to Fischer 344
rats or B6C3Fl mice.
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I. TINTRODUCTION

1-Phenyl-3-methyl-5-pyrazolone (Figure 1) (NCI No. C03952), an
aromatic heterocycle and widely used dye intermediate, was selected
for bioassay by the National Cancer Institute because of the in-
creased incidence of bladder cancer observed among workers in the
dye manufacturing industry (Anthony and Thomas, 1970; Wynder et al.,
1963).

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is 2,4-dihydro-5-methyl-2-phenyl-3H-
pyrazol—3-one.* It is also called 3-methyl-l-phenyl-2-pyrazolin-5-
one; phenyl-3-methylpyrazolone; l-phenyl-3-methyl-5-oxo-2-pyrazoline;
l1-phenyl-5-(3-methylpyrazolone); Norphenazone; Developer Z; and C.I.
(Colour Index) Developer 1.

1-Phenyl-3-methyl-5-pyrazolone is an intermediate in the synthe-
sis of at least 36 dyes and pigments, 10 of which are produced in
commercially significant quantities in the United States: C.I. Sol-
vent Yellow 16, C.I. Solvent Red 8, C.I. Mordant Yellow 30, C.I. Acid
Orange 74, C.I. Solvent Orange 5, C.I. Mordant Red 7, C.I. Pigment
Orange 13, C.I. Pigment Red 41, C.I. Acid Yellow 42, and C.I. Acid
Orange 56 (Society of Dyers and Colourists, 1956). 1-Phenyl-3-
methyl-5-pyrazolone is also used as an intermediate in the synthesis
of drugs and is an extremely sensitive reagent for the detection of

cyanide (Rose and Rose, 1966).

*The CAS registry number is 89-25-8,
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FIGURE 1
CHEMICAL STRUCTURE OF 1-PHENYL-3-METHYL-5-PYRAZOLONE
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The U.S. produced 17,000 pounds of l1-phenyl-3-methyl-5-pyrazolone
and sold 14,000 pounds in 1975 (U.S. International Trade Commission,
1977). Production data in 1975 are also available for the following
dyes and pigments for which l-phenyl-3-methyl-5-pyrazolone is an in-
termediate: C.I. Acid Orange 74 (20,000 pounds), C.I. Pigment Orange
13 (209,000 pounds), and C.I. Acid Yellow 42 (26,000 pounds) (U.S.
International Trade Commission, 1977).

The potential for exposure to l-phenyl-3-methyl-5-pyrazolone is
greatest for laboratory workers and for workers in the dye, pharma-

ceutical, and chemical manufacturing industries.



II. MATERIALS AND METHODS

A. Chemicals

1-Phenyl-3-methyl-5-pyrazolone, a light yellow powder, was pur-
chased from Aldrich Chemical Company, Milwaukee, Wisconsin. Analysis
was performed by Midwest Research Institute, Kansas City, Missouri.
The observed melting point (128° to 130°C) conformed with that found
in the literature (129° to 130°C) (Jones et al., 1963) and suggested
a compound of high purity. Elemental analysis was consistent with
ClOHIONZO’ the molecular formula for this compound. However, thin-
layer chromatographic (TLC) plates utilizing two solvent systems
(chloroform:methanol and ethyl acetate) indicated five and two im-
purities, respectively, of lower mobility than the major compound.
Each plate was visualized by 254 and 356 nm light, dichromate, and
heat. High-pressure liquid chromatography (HPLC) showed one homog-
eneous peak. Infrared and nuclear magnetic resonance analyses were
consistent with the structure of the compound. Ultraviolet (UV)
analysis showed a xmax of 24§ nm with a molar extinction coefficient
(e¢) of 13 x 103. The literature value was Nax - 245 nm with € =
18 x 103 (Katritsky and Maine, 1964).

A second batch of the compound was purchased five months later
from the same supplier. TLC utilizing the same solvent systems de-
scribed above showed the presence, respectively, of two and one im-

purities of lower mobility. HPLC again showed one homogeneous peak,



and the melting point and elemental analyses were similar to those
observed with the first batch. UV analysis (xmax = 246 with € =
1.22 x 104) observed in O.ln NaOH was almost identical with that re-
ported in the literature (\max = 246 with € = 1,17 x 104) (Ratritsky
and Maine, 1964).

Throughout this report, the term l-phenyl-3-methyl-5-pyrazolone
will be used to refer to this material.

B. Dietary Preparation

The basal laboratory diet for both dosed and control animals
consisted of Wayne Lab-BloQC)(Allied Mills, Inc., Chicago, Illinois).
1-Phenyl-3-methyl~5-pyrazolone 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 ground 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 stain-
less steel V-blender along with the remainder of the feed to be pre-
pared. After 20 minutes of blendiné, the mixtures were placed in
double plastic bags and stored in the dark at 4°C. The mixture was
prepared once weekly.

Dosed feed preparations containing 2500 and 5000 ppm of l-phenyl-
3-methyl-5~pyrazolone were analyzed spectrophotometrically. The re-
sults immediately after preparation ranged from 92.8 to 97.9 percent

with a mean of 95.7 percent of theoretical, including correction for



analytical method of recovery used. Data were not corrected for any
loss which may have been due to chemical instability or reactivity.
C. Animals

Two animal species, rats and mice, were used in the carcinogeni-
city bioassay. Fischer 344 rats and B6C3F1 mice were obtained through
contracts of the Division of Cancer Treatment, National Cancer Insti-
tute. All rats were supplied by the Frederick Cancer Research Center,
Frederick, Maryland., All 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 para-
sites. Obviously ill or runted animals were culled. The remaining
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

All animals were housed by species in temperature- and humidity-
controlled rooms. The temperature range was 22° to 26°C and the re-
lative humidity was maintained between 45 and 55 percent. Incoming
air was filtered through HEPA filters (Flanders Filters, McLean, Vir-

ginia) 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
pPem.).

All rats were housed four per cage by sex and all mice five per
cage by sex. Throughout the study dosed and control animals of both
species were housed in polycarbonate cages (Lab Products, Inc., Gar-
field, New Jersey) suspended from aluminum racks. Racks were fitted
with a continuous stainless steel mesh 1id 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—driC>hardwood chip bedding
(Wilner Wood Products Company, Norway, Maine) was used in polycarbon-
ate 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—BloxC>mea1 as appropriate. The feed was
supplied 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 N,N'-diethylthiourea (105-55-5) and

*
CAS registry numbers are given in parentheses.



4-nitro-o-phenylenediamine (99-56-9); and other rats intubated with
dosed solutions of 3-(chloromethyl)pyridine hydrochloride (3099-31-8).

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-phenylenediamine
dihydrochloride (624-18-0); 4-nitro-o-phenylenediamine (99-56-9); and
nithiazide (139-94-6); and other mice intubated with dosed solutions
of trimethylphosphate (512-56-1); 2-(chloromethyl) pyridine hydrochlo-
ride (6959-47-3); 3-(chloromethyl)pyridine hydrochloride (3099-31-8);
and pivalolactone (1955-45-9).

E. Selection of Initial Concentrations

In order to establish the maximum tolerated concentrations of
1-phenyl-3-methyl-5-pyrazolone for administration to dosed animals
in the chronic study, subchronic toxicity tests were conducted with
both rats and mice. Rats were distributed among nine groups, each
consisting of five males and five females. 1-Phenyl-3-methyl-5~py-
razolone was incorporated into the basal laboratory diet of seven of
the nine groups of rats in concentrations of 2150, 3160, 4600, 6800,
10,000, 14,700, and 21,600 ppm. The two remaining rat groups served
as control groups, receiving only the basal laboratory diet.

Mice were distributed among ten groups, each consisting of five
males and five females. 1-Phenyl-3-methyl-5-pyrazolone was incorpo-
rated into the basal laboratory diet of eight of the ten groups of

mice in concentrations of 2160, 3150, 4600, 6800, 10,000, 14,700,



21,500, and 31,600 ppm. The remaining two mouse groups served as
control groups, 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 the end of the subchronic test, mean body weight gain among
male rats receiving a dietary concentration of 4600 ppm was 4 percent
less than the mean body weight gain of their controls, while female
rats receiving the same concentration displayed a mean body weight
gain 4 percent greater than that of their controls. At a dietary
concentration of 6800 ppm, the mean body weight gain of male rats
was 9 percent less than the mean body weight gain of their controls,
while the mean body weight gain of female rats receiving the same
concentration was 1 percent less than that of their controls. No
deaths occurred in any dosed group; one female control died. The
high concentration selected for administration to dosed rats in the
chronic bioassay was 5000 ppm.

At the end of the subchronic test, mean body weight gain among
male mice receiving a dietary concentration of 14,700 ppm was 12 per-
cent less than the mean body weight gain of their controls, while

female mice receiving the same concentration displayed a mean body



weight gain which was 11 percent less than that of their controls.
At a dietary concentration of 21,500 ppm, the mean body weight gain
of male mice was 17 percent less than that of their controls, while
female mice receiving the same concentration displayed a mean body
weight gain 19 percent less than that of their controls. No deaths
occurred in any group. The high concentration selected for adminis-
tration to dosed mice in the chronic bioassay was 15,000 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 con-
centrations of l-phenyl-3-methyl-5-pyrazolone utilized were 5000 and
2500 ppm. Throughout this report those rats receiving the former
concentration 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 l-phenyl-3-
methyl-5-pyrazolone for 103 weeks followed by an additional 2-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 con-

centrations of l-phenyl-3-methyl-5-pyrazolone utilized were 15,000

10



TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
1-PHENYL-3-METHYL-5~PYRAZOLONE FEEDING EXPERIMENT

1-PHENYL-3~
INITIAL METHYL-5- OBSERVATION PERIOD
GROUP PYRAZOLONE TREATED UNTREATED
SIZE CONCENTRATION? (WEEKS) (WEEKS )
MALE
CONTROL 20 0 0 105
LOW DOSE 49 2500 103
0 2
HIGH DOSE 50 5000 103
0 2
FEMALE
CONTROL 20 0 0 105
LOW DOSE 50 2500 103
0 2
HIGH DOSE 50 5000 103
0 2

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

DESIGN SUMMARY FOR B6C3F1 MICE
1-PHENYL-3-METHYL~5-PYRAZOLONE FEEDING EXPERIMENT

1-PHENYL-3-
INITIAL METHYL-5~ OBSERVATION PERIOD
GROUP PYRAZOLONE s TREATED UNTREATED
SIZE CONCENTRATION (WEEKS)  (WEEKS)
MALE
CONTROL 20 0 0 104
LOW DOSE 50 7,500 102
0 2
HIGH DOSE 50 15,000 102
0 2
FEMALE
CONTROL 20 0 0 104
LOW DOSE 50 7,500 102
0 2
HIGH DOSE 50 15,000 102
0 2

a . . . . .
Concentrations given in parts per million.
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and 7500 ppm. Throughout this report those mice receiving the for-
mer concentration 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 l-phenyl-3-
methyl-5-pyrazolone for 102 weeks followed by an additional 2-week
observation period.

G. Clinical and Histopathologic Examinations

Animals were weighed immediately prior to initiation of the
experiment. From the first day, all animals were inspected twice
daily for mortality. Food consumption data were collected at monthly
intervals from 20 percent of the animals in each group. Body weights
were recorded once monthly throughout the biéassay.

All moribund animals or animals that developed large, palpable
masses that jeopardized their health were sacrificed. A necropsy
was performed on each animal regardless of whether it died, was sac-
rificed when moribund, or was sacrificed at the end of the bioassay.
The animals were euthanized by carbon dioxide asphyxiation, and were
immediately necropsied. The histopathologic examination consisted of
gross and microscopic examination of all major tissues, 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.

13



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
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 transcrip-—

tion and for statistical review.
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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
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.,
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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
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 ome-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.
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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 pro-
cedures 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). 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 of a positive dose
relationship. Significant departures from linearity (P < 0.05, two-
tailed test) were also noted.

The approximate 95 percent confidence interval. for the relative

risk of each dosed proup compared to its control wéas calculated from
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the exact interval on the odds ratio (Gart, 1971). The relative risk
is defined as pt/pC where P, 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 re-
lative risk have been included in the tables of statistical analyses.
The interpretation of the limits is that in approximately 95 percent
of a large number of identical experiments, the true ratio 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 inductiorn of tumors by the test chemical which could not be

detected under t.he conditions of this test.
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III. CHRONIC TESTING RESULTS: RATS

A. Body Weights and Clinical Observations

No distinct mean body weight depression was associated with com-
pound administration in either male or female rats (Figure 2).

No abnormal clinical signs were recorded.

B. Survival

The estimated probabilities of survival for male and female
rats in the control and l1-phenyl-3-methyl-5-pyrazolone-dosed groups
are shown in Figure 3. The Tarone tests for positive association
between dosage and mortality were not significant for either male or
female rats. Due to the relatively high mortality of control female
rats beginning with week 76, a significant (P = 0.003) negative
association between dose and mortality and a significant (P = 0.006)
departure from linear trend were indicated by the Tarone test.

For male rats, 74 percent (37/50) of the high dose, 59 percent
(29/49) of the low dose, and 65 percent (13/20) of the control were
alive at the termination of the study. Thus, adequate numbers of
males were at risk from late-developing tumors.

For female rats, 88 percent (44/50) of the high dose, 88 percent
(44/50) of the low dose, and 55 percent (11/20) of the control group
survived on test until the termination of the study. Thus, adequate
numbers of females survived sufficiently long to be at risk from

late-developing tumors.
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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).

A variety of tumors was observed in both the control and dosed
groups. The spontaneous occurrence of these lesions, however, is not
uncommon in this strain of rats.

The incidence and variety of nonneoplastic degenerative, prolif-
erative, and inflammatory lesions were similar in dosed and comntrol
rats (Appendix C).

The results of this pathologic examination indicate that under
the conditions of this bioassay the administration of l-phenyl-3-
methyl-5-pyrazolone did not induce any toxicologic or neoplastic
lesions in Fischer 344 rats.

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 tumor in either sex where at least two such tumors
were observed in at least one of the control or l-phenyl-3-methyl-
S5-pyrazolone-dosed groups and where such tumors were observed in at
least 5 percent of the group.

None of the statistical tests for any site in rats of either sex
indicated a significant positive association between chemical adminis-

tration and an increased tumor incidence. Thus, at the dose levels
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT SPECIFIC a
SITES IN MALE RATS TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 3/20(0.15) 10/49(0.20) 8/50(0.16)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.361 1.067
Lower Limit - 0.406 0.295
Upper Limit —— 7.138 5.813
Weeks to First Observed Tumor 95 89 86
Pituitary: Chromophobe Adenoma’ 6/18(0.33) 16/45(0.36) 16/44 (0. 36)
P Values® ‘ N.S. N.S. N.S.
Relative Risk (Control)< — 1.067 1.091
Lower Limit —_— 0.495 0.506
Upper Limit — 2.880 2,939
Weeks to First Observed Tumor 97 80 82
Adrenal: Cortical Adenoma or
Adenoma NOSP 1/19(0.05) 3/48(0.06) 0/50(0.00)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 1.187 0.000
Lower Limit —— 0.105 0.000
Upper Limit - 61.031 7.102

Weeks to First Observed Tumor 105 89 _—
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Adrenal: Pheochromocytoma or Pheo-
chromocytoma, MalignantP 4/19(0.21) 8/48(0.17) 6/50(0.12)
P Values® N.S. N.S. N.S.
Relative Risk (Control)? — 0.792 0.570
Lower Limit -—— 0.250 0.158
Upper Limit —_— 3.278 2.520
Weeks to First Observed Tumor 103 96 88
Pancreatic Islets: Islet-Cell Adenomab 0/18(0.00) 4/49(0.08) 0/47(0.00)
P Values® N.S. N.S. N.S.
Departure from Linear Trend® P = 0.026 - -
Relative Risk (Control)d — Infinite -
Lower Limit —— 0.357 -
Upper Limit - Infinite ——
Weeks to First Observed Tumor — 89 ———
Testis: Interstitial-Cell Tumorb 15/19(0.79) 36/49(0.73) 43/49(0.88)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.931 1.112
Lower Limit ——— 0.728 0.884
Upper Limit ——— 1.368 1.497
Weeks to First Observed Tumor 90 87 86
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TABLE 3 (CONCLUDED)

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

bNumber 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.



TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT SPECIFIC a
SITES IN FEMALE RATS TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

9¢

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenomab 0/20(0.00) 3/50(0.06) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - Infinite Infinite
Lower Limit - 0.250 0.250
Upper Limit - Infinite Infinite
Weeks to First Observed Tumor - 99 105
Hematopoietic System: Leukemia or
Malignant LymphomaP 3/20(0.15) 2/50(0.04) 1/50(0.02)
P Values® P = 0.041(N) N.S. N.S.
Relative Risk (Control)d —— 0.267 0.133
Lower Limit —_— 0.024 0.003
Upper Limit — 2.190 1.568
Weeks to First Observed Tumor 94 103 103
Pituitary: Chromophobe Adenoma or
Acidophil AdenomaP 11/18(0.61) 23/46(0.50) 19/45(0.42)

P Valuesc N.S.

N.S. N.S.
Relative Risk (Control)d -_— 0.818 0.691
Lower Limit - 0.525 0.429
Upper Limit —_— 1.494 1.304

Weeks to First Observed Tumor 76 83 90
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Thyroid: C-Cell Adenoma or C-Cell
Carcinomab 1/17(0.06) 4/45(0.09) 1/44(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 1.511 0.386
Lower Limit — 0.168 0.005
Upper Limit - 72.703 29.672
Weeks to First Observed Tumor 105 105 105
Mammary Gland: Fibroadenomab 1/20(0.05) 3/50(0.06) 1/50(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.200 0.400
Lower Limit -_— 0.106 0.005
Upper Limit _— 61.724 30.802
Weeks to First Observed Tumor 100 95 105
Uterus: Endometrial Stromal PolypP 2/19(0.11) 3/48(0.06) 7/50(0.14)
P Valuesc N.S. N.S. N.S.
Relative Risk (Control)d — 0.594 1.330
Lower Limit — 0.076 0.289
Upper Limit — 6.774 12,469
Weeks to First Observed Tumor 94 105 103




TABLE 4 (CONCLUDED)

8rreated 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 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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used and under the conditions of the test, there was no evidence that
1-phenyl-3-methyl-5-pyrazolone was carcinogenic in Fischer 344 rats.

In female rats the Cochran-Armitage test indicated a significant
negative association between dose and the incidence of leukemia or
malignant lymphoma. The Fisher exact tests, however, were not sig-
nificant.

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative risk
have been estimated and entered in the tables based upon the observed
tumor incidence rates. 1In all of the intervals shown in Tables 3 and
4, the value one is included; this indicates the absence of statisti-
cally significant results. It should also be noted that all of the
confidence intervals have an upper limit greater than one, indicating
the theoretical possibility of tumor induction in rats by l-phenyl-3-
methyl-5-pyrazolone that could not be established under the conditions

of this test.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical Observations

There was mean body weight depression in dosed male and female
mice when compared with controls (Figure 4).

No abnormal clinical signs were recorded.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and l-phenyl-3-methyl-5-pyrazolone-dosed groups are
shown in Figure 5. The Tarone tests for positive association between
dosage and mortality were not significant for either male or female
mice,

Adequate numbers of male mice were at risk from late-developing
tumors, as 86 percent (43/50) of the high dose, 80 percent (40/50)
of the low dose, and 80 percent (16/20) of the control group survived
on test until the end of the study. Two control males were missing
starting with week 11.

For female mice, 68 percent (34/50) of the high dose, 76 percent
(38/50) of the low dose, and 90 percent (18/20) of the control group
survived on test until the end of the study, thus providing adequate
numbers of mice at risk from late-developing tumors. Three high dose
females were missing starting with week 8.

C. Pathology

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 D1 and D2).
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There was an increased incidence of lymphoreticular neoplasms in
low dose male mice. These are, however, common spontaneous neoplasms
in mice. Lymphoreticular neoplasms occurred with approximately the
same frequency in dosed and control female mice.

The incidence of follicular cysts of the ovary was slightly
elevated in dosed female mice compared to controls. However, this
lesion is frequently seen in aged B6C3F1 female mice. A variety of
other nonneoplastic lesions was seen and did not appear to be related
to compound administration.

The results of this pathologic examination indicate that under
the conditions of this bioassay, the administration of l-phenyl-
3-methyl-5~pyrazolone was not carcinogenic to 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 tumor in either sex where at least two such tumors
were observed in at least one of the control or l-phenyl-3-methyl-
5-pyrazolone-dosed groupseand where such tumors were observed in at
least 5 percent of the group.

None of the statistical tests for any site in mice of either sex
indicated a significant positive association between chemical adminis-—
tration and an increased tumor incidence. Thus, at the dose levels
used in this experiment, there was no evidence that l-phenyl-3-methyl-

5-pyrazolone was carcinogenic in B6C3Fl mice.
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT SPECIFIC a
SITES IN MALE MICE TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar CarcinomaP 3/17(0.18) 3/47(0.06) 0/49(0.00)
P Values® P = 0.007(N) N.S. P = 0.015(N)
Relative Risk (Control)d —_— 0.362 0.000
Lower Limit —— 0.055 0.000
Upper Limit — 2.514 0.570
Weeks to First Observed Tumor 104 104 —_—
Hematopoietic System: Leukemia or
Malignant Lymphomab 2/18(0.11) 11/50(0.22) 4/50(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.980 0.720
Lower Limit - 0.502 0.117
Upper Limit - 17.385 7.578
Weeks to First Observed Tumor 104 70 68
Liver: Hepatocellular Carcinomab 2/18(0.11) 3/48(0.06) 1/49(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 0.563 0.184
Lower Limit - 0.072 0.003
Upper Limit - 6.411 3.372

Weeks to First Observed Tumor 104 93 90
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TABLE 5 (CONCLUDED)

LOowW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Liver: Hepatocellular Adenoma or
Neoplastic Nodule or Hepatocellular
Carcinomab 8/18(0.44) 8/48(0.17) 6/49(0.12)
P Values® P = 0.007(N) P = 0.024(N) P = 0.007(N)
Relative Risk (Control)d - 0.375 0.276
Lower Limit — 0.156 0.099
Upper Limit - 0.994 0.791
Weeks to First Observed Tumor 92 93 90

8Treated groups recelved doses of 7500 or 15,000 ppm in feed.
Number of tumor-bearing animals/number of animals examined at site (proportionm).

“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.
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TABLE 6

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT SPECIFIC a
SITES IN FEMALE MICE TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenomab 1/20(0.05) 3/46(0.07) 1/46(0.02)
P Values® N.S. N.S. N.S.
Relative Risk (Control)® — 1.304 0.435
Lower Limit -— 0.115 0.006
Upper Limit — 66.966 33.420
Weeks to First Observed Tumor 104 104 101
Hematopoietic System: Leukemia or
Malignant LymphomaP 5/20(0.25) 8/49(0.16) 12/47(0.26)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 0.653 1.021
Lower Limit —_— . 0.222 0.400
Upper Limit — 2,293 3.310
Weeks to First Observed Tumor 97 85 53
Liver: Hepatocellular Adenomab 2/20(0.10) 2/47(0.04) 0/46(0.00)
P Values® P = 0.046(N) N.S. N.S.
Relative Risk (Control)d —_ 0.426 0.000
Lower Limit - 0.034 0.000
Upper Limit — 5.603 1.459

Weeks to First Observed Tumor 104 104 _——




TABLE 6 (CONCLUDED)

aTreated groups received doses of 7500 or 15,000 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. 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 control group.

dThe 95% confidence interval on the relative risk of the treated group to the control group.
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For male mice the possibility of a negative association between
dose and the incidence of liver neoplasms and of lung neoplasms was
observed. For female mice the Cochran-Armitage test indicated a
significant negative association between dose and the incidence of
hepatocellular adenomas. The Fisher exact tests, however, were not
significant.,

To provide additional insight into the possible carcinogenicity
of this compound, 95 percent confidence intervals on the relative
risk have been estimated and entered in the tables based upon the
observed tumor incidence rates. In many of the intervals shown in
Tables 5 and 6, the value one is included; this indicates the absence
of statistically significant results. It should also be noted that
many of the confidence intervals have an upper limit greater than one,
indicating the theoretical possibility of tumor induction in mice by
l1-~phenyl-3-methyl-5-pyrazolone that could not be established under

the conditions of this test.
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V. DISCUSSION

Adequate numbers of animals in all groups survived sufficiently
long to be at risk from late-developing tumors. A moderate depres-
sion of mean body weight gain relative to controls was observed in
dosed male and female mice, but not in any rat group. In addition,
no significant accelerated mortality or other signs of toxicity were
associated with the dietary administration of l-phenyl-3-methyl-5-
pyrazolone to rats; therefore, it is possible that the compound was
not administered at the maximum tolerated concentrations.,

No neoplasms in either sex of either species occurred for which
a significant positive association between chemical administration
and incidence could be established. All observed neoplasms were of
types and incidences known to occur spontaneously in Fischer 344
rats or B6C3F]1 mice.

Under the conditions of this bioassay, there was no evidence for
the carcinogenicity of l-phenyl-3-methyl-5-pyrazolone in Fischer 344

rats or B6C3F]1 mice.
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Review of the Bioassay of 1-Phenyl-3-Methyl-5-Pyrazolone#*
for Carcinogenicity
by the Data Evaluation/Risk Assessment Subgroup
of the Clearinghouse on Environmental Carcinogens

June 29, 1978

The Clearinghouse on Environmental Carcinogens was
established in May, 1976, in compliance with DHEW Committee
Regulations and the Provisions of the Federal Advisory
Committee Act. The purpose of the Clearinghouse 1s to
advise the Director of the National Cancer Institute (NCI)
on its biloassay program to identify and to evaluate chemical
carcinogens in the environment to which humans may be exposed.
The members of the Clearinghouse have been drawn from
academia, industry, organized labor, public interest groups,
State health officials, and gquasi-public health and research
organizations. Members have been selected on the basis of
thelr experience in carcinogenesis or related fields and,
collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agenciles participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse is charged with the responsi-
bility of providing a peer review of reports prepared on
NCI-sponsored bioassays of chemicals studied for carcinogenic-
ity. It is in this context that the below critique 1s given
on the bioassay of 1-Phenyl-3-Methyl-5-Pyrazolone for
carcinogenicity.

The reviewer agreed with the conclusion given in the
report that 1-Phenyl-3-Methyl-5-Pyrazolone was not carcino-
genic in rats or mice, under the conditions of test. He
said that the study was "straightforward" and moved that
the report be accepted as written. The motion was approved
without objection.

Clearinghouse Members present:

Arnold L. Brown (Chairman), Mayo Clinic

Paul Nettesheim, National Institute of Environmental
Health Sciences

Verne Ray, Pfizer Medical Research Laboratory

Verald K. Rowe, Dow Chemical U.S.A.

Michael B. Shimkin, University of California at San Diego

Louise Strong, University of Texas Health Sciences Center

* Subsequent to this review, changes may have been made
in the bicassay 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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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE






TABLE Al
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE RATS TREATED WITH
1-PHENYL-3-METHYL-5-PYRAZOLONE

CCNTROL (UNTR) LOW DOSE HIGH DOSF

11-1475 11-1473 11-1471
ANIMALS INITIALLY IN STUDY 20 250 50
ANTMALS NECFCESIED 20 49 50
ANIMALS FXAMINED HISTOFATHOLOGICALLY** 19 49 50
INTEGUMFNTARY SYSTFH

*SKIM (20 (u9) (50)
FIBROMA 1 (2%)

*SUBCUT TISSUE (20) (49) (50)
URDIFFERENTTATED CARCINOMA 1 (2%)
EASAL-CELL CARCINCMR 1 (57)

SARCCHA, NOS 1 (2%)

FIBRCSARCOMA 1 (2%)

MYXOMA 1 (2%)

RHABDCHMYCSARCCHA 1 (2%)

HEMANGIOMA 1 (2%)
RESFIFATCFY SYSTENM

#LUNG (18) (u7) (u9)
CARCINCMA, NCS, METASTATIC 1 (2%)
RLVEOLAR/BPONCHIOLAR ADFNOMR 1 (6%) 1 (2%) 1 (2%)
EHECCHFCMCCYICMA, METASTATIC 1 (2%)
FHABDOMYCSARCOMA, PFIASTATIC 1(2%)

HE¥ATCECITCTIC SYSTFN

#FRAIN (19) {(438) 50
VALIGNANT BETICULCSTS 1 (2%)

*MUITIPLE CRGANS (20) (49) (50)
MALIGNANT LYMFHOMA, NOS 3 (6%)
LEUK®HIA,NOS 3 (15%) 9 (18%) 5 (1N%)

#SPLEEN (19) (49) (49)
SARCOMA, NCS 1 (5%)

LEUKFMIA,NCS 1_(2%) _____

# MNUMBER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* MUFEER OF ANIMALS NFCROPSIFD

*%  EXCLUDES PARTIALLY AUTOLYZED ANIMALS

@ S5C ANIMALS WERE INITIALLY IN STUCY BUT ONE WAS DELETED WHEN FOUND 70 BE A FFMALE
ANIMAL IN A MALE GROUP.

A-3



TABLE A1 (CONTINUED)

CONTROL (UNTR) LO® DOSE HIGH COSE
11-1475 11-1473 11-1471
CIFCULATCRY SYSTEM
$HERRT (18) (46) (49)
ADENCCARCINCVMA, NCS 1 (6%)
DIGESTIVE SYSTFM
#LIVER (19) (49) (u8)
NICELASTIC NCDULF 1 (2%)
REEATOCFLLULAR CARPCINOMA 1 (2%)
UBIMNAFY SYSTFY
NCNE
ENLCCFIN® SYSTEM
$EITUTTREY (18) (45) (44)
CHROMOFHCSE ADENCHKA 6 (33%) 16 (36%) 16 (36%)
#ACFENAL (19) (49) (50)
ADTNCMA, NCS 1 (5%)
CCRTICAL ALFNCMA 3 (6%)
FHFCCHFOMOCY TOMA 4 (21%) 6 (13%) 5 (10%
FHFCCHRCMOCYTOMA, MALTGNANT 2 (4%) 1 (2%)
#THYROID (14) (46) (46)
CAFCINCHA, NCS (2%
FOLLICULAR-CTLL CARCINOMA 1 (2%)
C-CFLL ACENOMA 2 (u%) 2 (4%)
#FEANCREATIC ISLETS (18) (49) u7)
ISLFT-CFLL ADENOMA 4 (8%)
REERCIUCTTVE SYSTEN
*MPVYMAFY GLAND (20) (49) (50)
ACENCMA, NOS 1 (2%)
FIERCMA 1 (2%)
FIBFCATENOYA 1 (5%) 1 (2%) 1 (2%)
*PRFPUTIARL GLANT (29 (49) (50)
ACENCSCUAMOUS_CARCINOMA _ - A (2%)

# NUMBFEF OF ANIMALS ®ITH TISSUF FYXAMINID MICROSCOPICALLY
* NUMBFR CF ANIMALS NECPOTSIED
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TABLE Al (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1475 11-1473 11-1471

#TFSTIS (19) (49) 49)
INTFRSTITIAL-CELL TUMOPR 15 (79%) 36 (73%) 43 (88%)

NFFVCUS SYSTEM

#ERAIN (19) (48) (50)
GLIOKA, NOS 1 (5%)

BCLY CAVITIES

*ABCCMINAL CAVITY (20) (49) (50)
FESCTHELICMA, NOS 1 (2%)

*TUNICA VAGINALIS (20) (C3))] (50)
FESOTHELIOQOMA, NOS 2 (u%)

ANIFAL TISFOSITION SUMMARY

ANIMALS INITIALLY IN STUDY 20 S0 50
NATURAL TEATH2 3 3 2
MORIRUNL SACRIFICE 4 12 11
SCHECULEL SACRIFICE
ACCIDENTALLY KILLED
TERMINAL SACRIFICE 13 29 37
ANIMAL MISSING
ANIMAL DELETFD/WRONG SEX 1

@ INCLUDES AUTQLYZED ANIMALS

# XUMBER CF ANIMALS WITH TISSUE FXAMINED MICRCSCOPICALLY
* MUKEFR CF ANIMALS NECROPSIEL




TABLE Al (CONCLUDED)

CONTROL (UNTR}) LOW DOSF HIGH DOSE
11-1475 1T1-1473 11~-1471
TUMCF SUMMRARY
TCTAL AMIMALS WITH ERIMARY TUMCRS* 19 49 43
TOTAL FRTMARY TUMOFRS 35 88 88
TCTAL ANIMALS WITH BENIGN TUMOFS 18 45 47
TCTAL EENIGN TUMORS 28 70 72
TOTAL PNIMALS WITH MPLIGNANT TUMORS 7 15 13
TCTAL MALIGNANT TUMOPS 7 17 13
TOTAL ANIMALS WITH SFCONDAFY TUMOESH# 1 2
TCTARL SFCONDARY TUMORS 1 2
TCTAL ANIMALS WITH TUMORS UNCFRTAIN-
EFNICN OR MALIGNANT 1 3
TCTAL UNCERTAIN TMMORS 1 3

TOTAL ANIMALS WITH TUMORS UNCEFTAIN-
EFIFARY CR METASTATIC
TCTAL UNCERTAIN TITMORS

* ERIFAFY TUMOFS: ALL TUMORS FXCEPT S™CONDARY TUMORS
# SECONDARY TUMORS: METAS™ATIC TUMCRS OR TUMORS INVASIVE INTO AN ADJACENT ORGAN

A-6



TABLE A2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE RATS TREATED WITH
1PHENYL-3-METHYL-5-PYRAZOLONE

CONTROI (UNTR) LOW DOSE FIGH DOSF
11-1476 11-1474 11-1472
ANIMALS INITIALLY IN STUDY 20 50 50
ANIMALS NECFCESIED 20 50 50
ANIMALS FXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMFNTARY SYSTEM
*SKIM (20) (50) (50)
KEPATCACANTHOMA 1 (2%)
*SURCUT TISSUE (20) (50) (57}
SCUAMOUS CELL PAPILLCMA 1 (28)
ACENOSQUAMOUS CARCINOMA 1 (2%)
FIBRCADENOMA 1 (2%)
RESEIFATCRY SYSTFP
#LUNG (20) (50 (50
ALVECLAR/BRONCHIOLAR ADFNOMA 3 (6%) 3 (6%)
GRANULOSA-CELL CARCINOMA, METAST 1 (2%)
CSTECSARCOMA, METASTATIC 1 (5%)
HEFATCEOTIETIC SYSTEM
#ERAIN (20) (49) (50)
MALIGNANT RPTICULOSIS 1 (59)
*MULTIPLF ORGANS (2n) (57 (50)
FALIGNANT LYMPHOMA, NOS 1 (5%)
LEUKEMIA,NCS 2 (10%) 2 (4%) 1 (2%)

DICESTIVE SYSTEM

FONE

% NUMBFR OP ANIMALS WITH TISSUE EXAMINED MICFOSCOPICALLY
* MUMBFP OF ANIMALS NFCROPSIED
*% EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE A2 (CONTINUED)

CONTROL (UNTR) LOW DOSF HIGH DOSE
11-1476 11-1474 11-1472
URINARY SYSTEM
NCME
ENICCEINF SYSTFM

#EITUTTARY (18) (uh) (4s)
CHECMOERCRE ADFVNOMA 11 (61%) 22 (u8%) 19 (42%)
CHFCMOEHCEE CARCINCMA 1 (2%)

ACITCEHIL ADLNOMA 1 (2%)
FFMANGIONMA 1 (2%)

#ADRENAL (20) (59) (47)
COPTICAL ADCNCHMA 2%
EHFCCHFCFCCYTCHMA 2 (4%) 1 (2%)
FHFCCHROMOCYTOMA, MALIGNANT 1 (2%)

#THYROTT (17 (us) (44)
FCLITCULAR-CELL CAFCINOWA 2 (5%)
C-CFLL ACENOMA 1 (6%) 3 (7%) 1 (2%)
C-CFLL CAFCTNCMA 1 (2%)

#TANCREATIC ISLETS (20) (49) (50)
TSIET~-CFIL ADENCHMA 1 {2%)

REEFCCUCTIVE SYSTTH

*MAFMARY GLANT (20) (50 (50)
BTFNCMA, NOS 1 (2%
BODFNCCARCINOMA, NOS 1 (2%)
CYSTADENCHMA, NOS 1 (2%) 1 (2%)
FTRRCADENCMA 1 (5%) 3 (6%) 1 (2%

*VAGINA (20 (50 (50)
FIBECSAECOMA 1 (2%)

#LTIRUS (19) (49) (50)
ADENCCARCINOMA, NOS 1 (2%)
LIECMA 1 (2%)
FNFCMETRIAL STPOMAL POLYP 2 (M%) 3 (6%) 7 (14%
CHCORICCARCINOMA 1 (2%)

#OVARY (19 (48) (59)

o __GEANULQOSA-CELL CARCINQMA o e o 1_(2%)

# NUMEFR CF ANIMALS WITH TISSU¥F EXAMINFD MICRCSCOPICALLY
* NUMEER OF ANIMALS NFCPFOPSIETD

A-8



TABLE A2 (CONTINUED)

CONTROL (UNTR)  LOW DOSE HIGH DOSF
11-1476 11-1474 11-1472

MUSCUICSKELFTAL SYSTEM

*SKULL (20) (50) (50)
CSTEOSARCOMA 1 (5%)

ANIFPAL DISECSITICN SUMMARY

ANTMALS INITIAILY IN STUZY 20 50 50
NATURAL DEATH®@ 7
MCRIBUND SACRIFICF 2
SCHELULEL SACRIFICE
ACCICENTALLY KILLED
TERMINAL SACEIFICF 1 4y u4
ANIMAL PISSING

S =
IV,

@_INCLUDFS_AUTIQOLYZEL ANIMALS

¥ NUYBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* DUMEER OF ANIMALS NECROPSIFD
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TABLE A2 (CONCLUDED)

CONTROL (UNTR}) LOW DOSE HIGH DOSE
11-147¢ 11-1474 11-1472
TUMCR SUMMARY
TCTAL ANIMALS WITh EFIMARY TUMOES* 12 36 25
TCTAL PRIMARY TUMOFS 20 47 46
TCTAL ANIMALS WITH BFNIGN TUMORS 11 32 24
TCTAL BENIGN TUMCES 15 41 38
TCTAL ANIMALS WITY MALIGNANT TUMORS 5 S 7
TCTRL MALIGNAN™ TIMORS 5 6 8
TCTAL ANIMAIS WITH SFCONDARY TUMOFSH# 1 1
TOTAL SECCMDARY TUMOFS 1 1

TCTAL ANIMALS WITH TUMORS UNCTRTAIN-
EFNICN OF MALIGNANT
TCTAL UNCTRTAIN TUMQPS

TOTAL ANTMALS WITH TUMORS UNCEZRTAIN-
FPIMAFY CF MFTASTATIC
TCTAL UNCTRTAIN TYUMORS

* PRIMARY TUMORS: ALL TUMORS TXCEPT SFCONDARY TUMORS
# SFCCNLCARY TUMORS: MFTASTATIC TUMOPS OR TUMOFS INVASIVE INTO AN ADJACENT ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE






TABLE Bl
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICE TREATED WITH
1-PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2475 22-2473 22-2471

ANIMALS INITIALLY IN SIUDY 20 50 50
ANIMALS MISSING 2
ANIMALS NECRCESIED 18 50 50
ANIMALS EXAMINED HISTOPATHOLOGICALLY** 18 49 50
INTEGUMENTARY SYSTEM

NONE
RESEIFATORY SYSTEM

#LUNG (17 a7 (49)
HEPATOCELLULAR CARCINOMA, MRTAST 1 (2%)
ALVFOLAR/BRONCHIOLAR ADFNOMA 2 (12%) 3 (6%)
ALVECLAR/BRONCHIOLAR CARCINOMA 1 (6%)

SARCCMA, NCS, METASTATIC 1 (2%)
HEPATCECIFTIC SYSTEH

*MULTIPLE CRGANS (18) (50) (59)
MALIGNANT LYMPHOMA, NOS 1 (2%) 1 (2%)
MALIG.LYMPHOMA, UNCIFFER-TYPF 1 (2%)

PALIG.LYMPHOMA, HISTIOCYTIC TYPE 3 (6%) 1 (2%)
LEUKFMIA,NOS 1 (6%) 1 (2%) 2 (4%)
GRANULCCYTIC LEUKEMIA 1 (2%)

#SPLEEN (17 (44) (48)
FIBROSARCOMA 1 (2%)
MALIG.LYMPHOMA, UNLIFFER-TYPE 1 (2%)

#LYMPH NOTLE (16) (39) (45)
MALIGNANT LYMPHCMA, NOS 1 (3%)

#MESENTFPIC L. NODE (16) (29) (45)
MALIGNANT LYMPHOMA, NOS 1 (6%)

MALIG.LYYPHOMA, HISTIOCYTIC TYPE 2 (5%)

CIFCULATCEY EYSTEM

NCRE

# NUMBFR OF ANIMALS WITH TISSUF EXAMINED MICROSCOPICALLY
* MUMBER CF ANIMALS NECROPSIED
#*LXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2475 22-2473 22-2471
CICFSTIVE SYSTEY
#1TVER (18) (u8) (49)
HCPATOCELLULAR ADENOMA 5 {28%) 6 (13%) 5 (10%)
NECPLASTIC NODULF 1 (6%)
HEPATOCELLULAR CARCINOMA 2 (11%) 3 (6%) 1 (2%)
SARCCMA, NOS 1 (2%)
HEMANGIOMA 1 (2%)
HEMANGIOSAFCOMA 1 (2%)
UFINARY SYSTENM
NCNF
ENICCFIME SYSTEM
#PDECNAL (16) (43) (u5)
ADFNCCARCINOMA, NCS 1 (2%)
EHF CCHROMCCYTOMA 1 (6%) 1 (2%)
RFEFCCUCTIVE SYSTEF
NONF
NFREVCUS SYST™M
NCNE
SEECTAL SEMSE ORGANS
NONE

BCLY CRVITIES

NCNE

# NUPMBER OF ANIMALS
* MNIPFEFR OF ANIMALS

WITH TISSU
NFCROFSIED

E EXAMINED MICROSCOPICALLY



TABLE B1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2475 22-2473 22-2471

ANI¥AL DISECSITICN SUFMARY

ANINALS INITIALLY IN STUDY 20 S0 50
NATURAL DEATH@ 2 10 7
MCRIBUND SACRIFICE
SCHETULEL SACRIFICF
ACCICENTALLY KILLED
TERMINAL SACRIFICF 16 40 43
AMIMAL MISSING 2

@ INCLUDFS AUTOLYZED ANINAILS

TUMCF SUMMARY

TCTAL ANIMALS WITH ERIMAKY TUMOFS* " 20 14
TOTAL PRIMARY TUMCES 14 25 14

TOTAL ANIMALS WITH BENIGN TUMOES 7 9 6
TOTAL BENIGN TUMORS 8 10 6

TCTAL ANIMALS WITH MALIGNANT TUMORS 3 15 8
TOTAL MALIGNANT TUMORS 5 15 8

TOTAL ANIMALS WITH SFCONDARY TUMORS# 2
TOTAL SECONDARY TUMORS 2

TOTAL ANIMALS WITH TUMORS UNCFRTAIN-
PENIGN OR MALIGNANT 1
TCTAL UNCERTAIN TUMORS 1

TOTAL ANIMALS WITH TUMORS UNCERTAIN-
EEIMARY CR METASTATIC
TCTAL UNCFRTAIN TUMORS

* PRIMARY TUMORS: ALL TOMORS FXCEPT SECONDARY TUMORS
# SFCCNLCAFY TUMORS: METASTATIC TUMORS OR TUMORS INVASIVE INTO AN ACJACFNT ORGAN
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TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH
1-PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTR) LOW DOSE HIGH LOSE
22-2476 22-2474 22-2u472
ANIFARIS IKITIALLY IN STUDY 20 50 50
ANIMALS MISSING 1 3
ANIMALS NECRCPSIFD 20 49 47
ANIFALS FXAMINFD HISTOFATHOLOGICALLY** 20 49 46
INTEGUMENTARY SYSTEM
*SUBCUT TISSOUE (20) (49) (47)
FIBROSARCOMA 1 (2%)
RFSETFATCEY SYSTEM
#LUNG (20 (46) (46)
ALVECLAR/BEQONCHIOLAP ADF NOMA 1 (5%) 3 (7%) 1 (2%)
FIRROSARCOMA, METASTATIC 1 (2%)
HEFATCECIFTIC SYSTEM
*MULTIPLE CRGANS (20) (49 (47)
FALIGNANT LYMPHOMA, NOS 1 (2%) 1 (2%)
WALIG.LYMPHONA, UNLIFFER-TYPE 2 (10%) 1 (2%) 1 {2%)
MALIG.IYMEHOMA, LYMPHOCYTIC TYPE 1 (5%) 1 (2%)
MALIG.LYKFHOMA, HISTIOCYTIC TYPE 1 (5%) 3 (6%) 3 (6%)
LEUKEMIA,NOS 2 (4%
UNDIFFERENTIATED LEUKEMTA 1 (2%)
FRYTEROCYTIC LFUKEMIA 1 (2%)
GFANULOCYTIC LEUKFMIA 1 (2%)
#EONZ MARROW 19 (45 (40)
YALIGNANT LYFPHOMA, NOS 1 (2%)
#SPITEN (19 (45) (42)
HEMANGIOMA 1 (2%)
MALIG.LYYFHOMA, HISTIOCYTIC TYPE 1 (5%)
#LYMPH NODF (17) (40) (39)
RCENOCARCINOMA, NOS 1 (3%)
#MFSEUNTFRIC 1. NODE (17 (40) 39)
MALIG.LYFNPHOMA, HISTIOCYTIC TYEE 1_{3%)

% NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* MNUMEER CF ANIMALS MECRCPSIED

*% EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE B2 (CONTINUED)

CORTROL (UNTR) LOW DOSE

HIGH DOSE
22-2472

#ITVER
MALICNANT LYFEHCMA, NGS
MALIG.LYMEHOMA, UNDIFPEF-TYPE

CIFCULATCEY SYSTEM

DIGFSTIVE SYSTEM

#LIVER
HEPATOCEILULAR ACENCMA

#STCMACH
KERATCACANTHOMA

FNLCCRINF SYSTEM

#THYFROIT
FCLIICULAR~CELL ADEMNCKA

BFEECDUCTIVF SYSTEY

4LTERUS
IFIOFYCHMA
ENCOMFTRIAL STROMAL POLYP
HFMANGIOMA

#CVARY
FAPILTARY ADENCHA
GRANULCSA-CELL TUMOR

22-2476 22-2474
(20) (47
(20) (47)
2 (10%) 2 (u%)
(20) {46)
(6) (30)
1 (3%
(19) (u6)
1 (5%) 2 (4%)
1 (2%)
(16) (42)
1 (6%)
1 (2%)

SEFFCIAL SEMSE CFRGANS

MCAE

# DUMBER OF ANIMALS WITH ™ISSUE EXAMINED MICROSCOPICALLY

* NUMBEE OF ANIMALS NFCROPSTED



TABLE B2 (CONCLUDED)

CONTROL (UNTR)
22-2476

ANIMAL DISECSITICN SUMFMARY

ANTFALS INITIALLY IN STOUDY 20
NATURAL CIZATH3 2
FORIFUND SACRIFICE
SCHFLULEL SACRIFICE
ACCITENTALLY KILLET
TERMINAL SACRIFICE 18
ANIMAL MISSING

@ INCLUDES AUTCLYZED ANIMALS

TUMCE SUMMARY

TCTAL ANIMALS WITH ERIMARY TUMOERS* 9
TOTAL PRIMARY TUMCES 10
TOTAL ANIMALS WITH BENIGN THUMOFS 5
TOTAL BENIGN ™UMOPS 5
TCTAL ANIMALS WITH MALIGNANT TUMQES 5
TCTAL MALIGNANT TOUMORS 5

TCTAL ANIMALS WITH SFCONDAPRY TUMORS#
TOTAL SFCONDARY TUMOPS

TOTAL ANIMALS WITH TUMORS UNCIRTAIN-
BENIGN OR MALIGNANT
TCTAL UNCERTAIN TUNORS

TOTAL ANIMALS WITH TUMORS UNCEFRTAIN-
EFIMARY CR METASTATIC
TOTAL UNCERTAIN TUMORS

* FRIFARY TUMCRS: ALL TUMORS TXCEPT SECONDARY TUMORS

LOW DOSE HIGH DOSE
22-2474 22-2472
50 50

9 13
3

33 34
1 3

19 15
29 18

10 4
1n 5
9 13
9 13

# SECONDARY TUMORS: MFIASTATIC TUMORS OR TUMCFS INVASIVE INTO AN ADJACENT OFRGAN
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APPENDIX C

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN RATS TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE






TABLE C1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE RATS
TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTR) LO¥W DOSE HIGH DOSE
11-1475 11-1473 11-1471
ANIMALS INITIALLY IN STUDY 20 250 50
ANIMALS NECRCESIED 20 u9 50
ANIMALS EXAMINED HISTOEATHOLOGICALLY** 19 49 50
INTFGUMFNTARY SYSTEM
MCNE
RESEIFATCEY SYSTENM
LUNG (18) (47 49)
MINFFALIZATICN 1 (6%)
ATELFCTASIS 1 (2%)
THROMBCSIS, NOS 1 {2%)
CCNGESTICN, NOS 7 (15%) (4%)
ECEMR, NOS 1 {2%)
HEMOFRHAGYF 2 (u%) 1 (2%)
INFLMAMBMATION, ACUTF 1 (2%)
ENEUMCNIA, CHRONIC MURINE 4 (22%) 4 (9%) 5 (10%)
HYPEFPIASIA, ATENOMATOUS 1 (6%) 2 (4%) 1 (2%)
HISTICCYTOSIS 1 (6%) 1 (2%)
HEFATCECIETIC SYSTEM
#EPIPEN (19) (49) (49)
INFARCT, NOS 1 (2%)
HEMCSIDFFOST S 1 (2%)
HYFERTRCEHY, NOS 1 (2%)
HYFERPLASIA, CIFFLSF 1 (2%)
HYPFRPLASIA, RLTICULUM CFLL 1 (2%)
HEMATOFOIFSIS 2 (4%)
#MPSENTFRIC L. NODE (19) (48) (u7)
LYMPHANGIFCTASIS 1 (S%) 1 (2%)
HYEFFELASIA, LYMPHOILD 1 {2%)
CIFCUIATICEY SYSTEY
#HFART/ATRIUM (18) (46) (49)
——--IHEOMBCSIS, NCS 2_143)

# NUMBFR CF ANIMALS.WITH TISSUF EXAMINED MICROSCOPICALLY
* NUFMEER CF ANIMALS NECFOESIEL
#% EXCLUDES PARTIALLY AUTOLYZED ANIMALS

@ 50 ANIMALS WERE INITIALLY IN STUDY BUT ONE WAS DELETED WHFN FOUND TO BE A FEMALE
ANIMAL IN A MALE GROUP.



TABLE CI (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH COSE
11-1475 11-1473 11-1471

#$¥YCCAPTTUN (18 (46) (49)
FIRRCSIS 9 (50%) 10 (22%) 15 (31%)

$ENCCCAFDIUM (18) (u6) (49)
THRCKFROSIS, NOS 1 (2%)

*ARTERY (2m (49 (50)
INFLAMMATICN, NOS 1 (2%)

*AORTA (20) (49) (50)
FINFRALIZATION 1 (2%)

*PULMONARY ARTTRY (20} (49) (50)
MINEFFALIZATICN 1 (2%) 1 (2%)

*MFSENTERIC APTFRY (20) (49 {50)
MINEFALIZATION 1 (2%

FIBROSIS T (2%)
DICFSTIVE SYSTFY

$LIVER (19) (49) (us)
CCNGFSTICN, NOS 1 (2%)
CHCLANGICFIBRQSIS 4 (21%) 2 (4%)
HEFATITIS, TOXIC 1 (2%)
MECROSIS, FOCAL 1 (2%)

FETAMOREHOSIS FATTY 1 (2%) 5 (10%)
RASOFHILIC CYTO CHANGE 1 (5%) 1 (2%) 1 (2%)
FCCAL CELLULAF CHANSGF 2 (4%) 2 (4%)

#LIVFR/CENTRILOEULAR (19) (49) (u48)
NECPCSIS, NOS 2 (4%)

$LIVEF/HFPATOCYTFS (19 (49) u8)
FYPTEPLASIA, DIFFUST 1 (5%)

*EILF NUCT (20) (49) (50)
HYPEPPLASIA, NOS 1 (5%) 2 (4%) 1 (2%)
HYPEFFLASIA, FOCAL 1 (5%)

#PANCRLATIC RCINUS (18) (49) 47)
ATROFHY, NOS 1 (6%) 1 (2%) 2 (u4%)

#STCMACH (18) QX)) “9)
FINERALIZATICN _ 1_42%)

% MNIFEFR OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMEELR OF ANIMALS NECROPSIED



TABLE C1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-147% 11-1473 11-1471

ULCER, PCCAL 1 (2%)
INFLAMMATICN, CHRONIC 1 (2%)
HYPEFPLASIA, FOCAL 1 (2%)

#LARGE INTESTINE (19) (48) (50)
MEMATODIASIS 5 (26%) 18 (38%) 21 (42%)

UFINAEY SYSTEM

#KICNEY (19) (49) (50)
PINEFALIZATICN 1 (2%) 1 (2%)
CCNGESTICN, NOS 1 (2%) 1 (2%)
HESOFRHAGE 1 (2%)
INFLAMMATICN, NOS 1 (2%) 1 (2%)
PYELCNEPHRITIS, ACUTE 1 (2%)
INFLAMMATICN, CHRONIC 14 (74%) 21 (43%) 37 (T4%
CEGENPRATION, HYALINFE 1 (2%) 1 (2%)

#KICNEY/TURULE (19) (49) (5Mm
CILATATICN, NOS 1 (2%) 1 (2%)

#URINARY BLADDER (GR)] (37) (39)
CESTRUCTICN, NOS 1 (3%)
INFLAMMATION, ACUTE 1 (3%)

*URETHRA (20) (49) (59)
INFLAMMATION, NCS 1 (2%)

FNLCCRINE SYSTEN

#EITUITARY {18) {45) (Lo
HEMOFRRHAGE 1 (2%)
HEMORRHAGIC CYST 1 (6%) 1 (2%)
ANGIFCTASIS 1 (6%)

#ADFENAL (19 (48) (50)
CCNGESTION, NCS 1 (2%)

#ADRENAL CORTEX (19) (48) (50)
CEGENERATICN, LIPCID 1 (2%)
METAMORPHOSIS FATTY 1 2%

$¢ADRFNAL METCULLA (19) (48) (50)
HYPERPIASIA, FOCAL 1.12%)

# NUMBER CP ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUFFER OF ANIMALS NFCROPSIED



TABLE C1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1475 11-1473 11-1471
#TEYROIT (4 (46) (46)
FCILICULAR CYST, NCS 1 (2%)
HYFFFELASIA, C-CELL 1 (7%) 2 (4%)
#PANCREATIC ISLETS (18) (49) 47)
BYPEEKPLASIA, FOCAL 1 (2%)
REEFCLUCTIVE SYSTEM
¥IRCSTATE (9 (42) (40)
INFLAMMATION, NOS 2 (5%)
INFIAMMATICN, SUPPURATIVE 1 (11%)
INFLAMMATION, ACUTE 1 (2%)
INFLAMMATICN, CHFONIC 1 (3%)
#TFPSTIS (19 (49) (49)
MINFPALIZATICN 1 (5%) 1 (2%) 1 (2%)
ATROFHY, NOS 3 (6%) 1 (2%
NEFVCUS SYSTEM
$ERAIN (19} (48) (50)
HYDROCTPHALUS, INTFRNAL 1 (2%) 1 (2%)
SPECIAL SEMSE CRGANS
*CFCFOID (20 (49) (50)
THROFROSIS, NOS 1 (2%)
MUSCUICSKEIETAL SYSTEM
*SKEIFTPL MUSCLE (20) (49) (50)
INFLAMMATION, PYCGRANULOMATOUS 1 (2%)
BCIY CAVITIES
*FFSENTFEY (20) (49) (50)
FFRIARTFRITIS 2 (u%) 1 (2%)
__MECFOSIS, FAT _ e L4_J8%)

# NUMEFR CF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* DUFMBFR OF ANIMALS NECROPSTED

C-6



TABLE C1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1475 11-1473 11-1471
ALL CTHEP SYSTEMS
ARLTECSE TISSUE

INFLAMMATION, GRANULOMATOUS 2 1

NECROSIS, FAT 1
SEECIAL FCFEHCLICGY SUMMARY

AUTC/N¥CROESY/NO HISTO 1

# NOMEER OF ANIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMEER COF ANIMALS NECROPSIED



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
TREATED WITH | PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTK)  LOW DOSE HIGH DOSE
11-147€ 11-1474 11-1472
ANINMALS INITIALLY IN STULY 20 50 50
ANIFALS MECFCESTED 20 50 50
ANIVALS EXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMFNTRRY SYSTEM
KT (20) (50) (50)
FPIDERMAL INCLUSION CYST 1 (2%)
RESEIFATCRY SYSTEY
41UNG (20) (50 (50)
NILATATICN, NOS 1 {5%)
ATELECTASIS 1 (2%)
CCNGESTICN, NOS 1 (5%) 4 (8%) 1 (2%)
ECFMA, NOS 1 (5%)
HENORRHAG™ 5 (10%) 1 (2%)
TINFLAMMATICN, INTLRSTITIAL 1 (2%)
ENFUMCNTA, CHRONIC MURINE 6 (12%) 3 (6%)
INFLAMMATION, FOCAL GRANULOMATOU 1 (2%)
FIBRCSIS 1 (2%)
HYPFRFLASTA, ALINOFATOUS 1 (2%) 1 (2%)
HYEFRPLASIA, ALVFCLAP FPTTHELIOM 2 (u%)
HISTIOCYTOSIS 1 (5%) 1 (2%)
UEFATCECIETIC SYSTENM
#BONE MAREOW (19) (48) (46)
PYFLCSCIFRCSIS 1 (2%)
#SPLFTN (20) (49) (50)
FIBROSIS 1 (2%)
FEMCSTICEROSIS 1 (5%) 1 (2%)
#CERVICAL LYMPH NOTE (19) (48) (50)
ANGIFCTASTS 2 (4%)
#MESFNTERIC L. NODZ (19) (48) (50)
o __INFLIRMMATICN, CHRCNIC _ _ 1_{2%)

# NUFBFR OF ANIMALS WITH TISSUE EXAMINFD MICROSCOPICALLY
* MUFMBEF OF ANIMALS NECKROFSIED
**% EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
11-1476 11-1474 11-1472
INFLAMMATION, GRANUICMATCUS 1 (2%)
HYPERPLASIA, LYMFHOID 1 (2%)
CIFCUIATCRY SYSTEM

#MYCCARDIUN (20) (48) (50)
INFLAMMATION, FCCAL 1 (2%)

FIBROSIS 1 (5%) 3 (19%) T (14%)
CIGESTIVE SYSTEM
#LIVFR (20) 49) (59)
INFLAMMATICN, NOS 1 (2%)
INFLAMMATICN, FOCAL GRANULOMATOU 2 (4%)
MFCRCOSIS, FOCAL 1 (5%) 1 (2%)
METAMORFHOSIS WATTY 1 (5%) 5 (10%)
BASOEHILIC CYTO CHANGE 5 (25%) 21 (u43%) 14 (28%)
FCCAL CELLULAR CHANGE 4 (8%) 2 (4%)

*EILF DUCT (20) (50) (50)
BYPERPLASIA, NOS 1 (2%)

#PANCRFAS 20 (49) (50)
MECROSIS, FAT 1 (5%)

#PANCREATIC ACINUS (29) 9 (50)
ATROFHY, NCS 1 (S%) 1 (2%)
ATROEHY, FOCAL 1 (2%)

#STOMACH (20) (50) (49)
ULCER, FCCRL 1 (2%)
HYPERELASIA, EPITHELIAL 1 (5%)

#GASTRIC SUBMUCOSA (20) (50} (49)
ECFMA, NCS 1 (5%)

FIBROSIS 1 (5%) 1 (2%)

#SMALL INTESTINE (20) (50) (50)
HYPEFPLASIA, LYMPHCID 1 (2%)

#LARGE INTESTINE (20) (50) (50)
MEMATODIASIS 8 (u0%) 27 {(54%) 24 (48%)

UFIMAFY SYSTEM

#KICNEY (20) (50) (50)

MINFFALIZATIGN 4_{8%) 3_16%)

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



TABLE C2 (CONTINUED)

CONTROL (UNTR) LO¥ DOSE HIGH DOSE
11-1476 11-1474 11-1472
INFLAMMATION, CHRONIC 3 (15%) T (14%) 4 (8%)
MECRCSIS, MELULLARY 1 (5%)
HYPERPIARSIA, TUBULAR CFLL 1 (2%)

#KICNEY/PFLVIS (20 (50) (50)
INFLAMMATICN, ACUTE 1 (5%)

#URINARY BLADLDER (N (44) (KXD]
HEMCFRHAGE 1 (6%)

INFLAMMATICN, FOCAL 1 (6%)
FNIDCCEINE SYSTEN

#PTTUITARY (18) (46) (45)
CYST, NOS 2 (4%)

HFMORRHAGIC CYST 6 (13%) 2 (u%)
ANGIECTASIS 1 (6%) 1 (2%) 1 (2%)

#ADRENAL CORTFX (20) (50) (47)
NECEOSIS, FOCAL 1 (5%)

METAMORPHOSIS FATTY 1 (2%)
CYTCLOGIC CEGENERATION 1 (5%)
HYFERFLASTA, FOCAL 1 (2%)

#THYROID (17) (45) (44)
HYFERPLASIP, C-CELL 1 (2%)

REEFCLUCTIVF SYSTEM

*FAFMARY GLAND (20) (50) (50)
CILATATICN/DUCTS 1 (2%)

*VAGINA (20) (50) (50)
INFIAMMATICN, ACUTE 1 (2%)

#CTFRUS (19) (48) (50)
CYST, NOS 1 (2%)
INFLAMMATION, FPOCAL GRANULOMATOU 1 (2%
FIBROSIS 1 (2%)

#CERVIX UTERI (19 (48) (57
INFLAMMATION, SUEPURATIVE 1 (2%)

#UTERUS/ENDOMETRIUN (19) (48) (50)
CYST,_NOS 2_J4u%) 2_(u4%)

# NUMEER CF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMEER OF ANIMALS NECROPSTED

c-lo



TABLE C2 (CONCLUDED)

CONTROL (UNTR)  LOW DOSE HIGH DOSE
11-1476 11-1474 11-1472
INFLAMMATICN, NOS 1 (2%)

#OVARY (19) (48) (50)
CYST, MOS 2 (4%) 2 (4%)
EARCVARIAN CYST 1 (2%) 2 (u%)

NEFVCUS SYSTEN
¥ERATIN (20 (49) (50)
HYDRCCEPHALUS, INTERNAL 2 (4%)
SPECTAL SEMSE CRGANS
NONE
MUSCUICSKELETAL SYSTEM

*STERNUM (29) (50) (50)

OSTFOSCLEROSIS 1 (2%)
BCLY CAVITIES

*MECTASTINUM 20) (sm (50)
INFLAMMATICN, GRANULOMATOUS 1 (2%)

*VESENTFRY (20) (50) (50}
MINFFALIZATION 1 (2%)

TNPLAMMATICN, GRANULCMATOUS 1 (2%)
NECROSIS, FAT 2 (10%) 2 (4%)
ALL CTHEF SYSTEMS
NCNE

SEECIAL FCREHCLOGY SUMMAPY

NC LFSICN FEEORTED 4

AUTO/NECROPSY/HISTO PZRF 1 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRCSCCPICALLY
* MJMEFR OF ANIMALS NTCRCPSIED

C-1l






APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH 1-~-PHENYL-3-METHYL-5-PYRAZOLONE






TABLE D1
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN MALE MICE
TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTR)  LOW DOSE HIGH DOSE
22-2475 22-2473 22-2471
AKIFPIS TNITIALLY IN STUDY 20 50 50
ANIMALS MISSING 2
ANIMALS NFCRCESIED 18 50 50
ANIMALS EXAMINED HISTOFATHOLOGICALLY** 18 u9 50
INTECUMENTARY SYSTEN

*SKTN (18) (50) (50)

FIBROSIS, FOCAL 1 (6%)
RESETEATCRY SYSTEM

¢LUNG/BRONCHIOLF (1M (47) (49)
INFIAKMATICN, NOS 2 (u%)

$LUNG (17) (47) (49)
ATELECTASIS 2 (4%)
THRCOMBUS, ORGANIZED 1 (2%)

CCNGFSTICN, NOS 1 (2%) 8 (16%)
HEMOFRHAGE 2 (u%) 4 (8%)
INFLAMMATICN, INTFRSTITIAL 3 (18%) 3 (6%) 10 (20%)
INFLAKMATICN, SUFFURATIVE 1 (2%)
INFLAMMATION, ACUTE FOCAL 1 (2%)
EERIVASCULAR CUFFING 1 (2%)
CYTOMFGALY 1 (2%)
FCAM-CELL 2 (4%)
FYPERPLASIA, ATENCMATOUS 1 (2%)
HEFATCECIETIC SYSTF¥

#EONE MARROW (18) (48) 47)
HYPEFPPLASIA, GRANULOCYTIC 1 (2%)
FPYFLCPOIESIS 1 (2%)

#SPLEEN (17 (44) (u8)
HYPFRELIASIA, RETICULUM CFLL 1 (2%)
HYEFRPLASIA, LYMEHOILD 1 (6%) 1 (2%) 2 (4%)

#SPLENIC PEC PULP (17) (uu) (48)
HEMOERHAGE — 1_(2%)

# DUFMBYP CF ANIMALS WITH TISSUF EXAMINED MICFROSCOPICALLY
* NUMBEE OF ANIMALS NECECPSIED
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

D-3



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2475% 22-2473 22-2471
#MANCIEULAR L. NCLE (16) (39) (45)
BEYPERPIASIA, RETICULUM CFLL 1 (2%)
#MFSENTERIC L. NODE (16) (39) (45)
CONGESTICN, NOS 1 (3%)
CCNGESTICN, CHRONIC 1 (2%)
HEMORRHAGE 1 (6%)
INFLAMMATICN, CHRONIC 1 (3%)
CEGENERATION, CYSTIC 1 (2%)
HYEERPLASIA, PLASMA CELL 1 (6%)
HYPERPLASIA, RETICULUM CELL 1 (3%)
HYPFRPLASIA, LYMFHOID 1 (2%)
HEMATOFOIFSIS 1 (3%) 1 (2%)
CIFCUIATCRY SYSTEM
#HEMRT/ATRIUM (17) (46) (48)
INFLAMMATICN, CHEONIC 1 (2%)
#MYCCARTIUN (17) (46) (48)
INFLAMMATICN, CHEONIC FOCAL 1 (2%)
*TESTICULAR ARTERY (18) (50) (50)
SCLEROSIS 1 (2%)
DIGESTIVE SYST®N
#ITVER (18) (48) 49)
FIBROSIS, FOCAL 1 (2%)
LEGENERATION, NOS 1 (2%)
KECROSIS, NOS 1 (2%)
NFCROSIS, FOCAL 1 (2%)
METAMOREHOSTS FATTY 1 (2%
HEEATOCYTOMRGALY 1 (2%) 1 (2%)
HYPEFFLASIA, LIFFUSE 2 (4%)
ECLYPOID HYPERPLASIA 1 (2%)
#LIVER/PFRIPORTAL (18) (48) (49)
INFLAMMATICN ACUTE AND CHRONIC 1 (2%)
INFLAMMATION, CHRONIC 1 (2%)
$LIVER/HEPATOCYTES (18) (48) (49)
. _HYPERPIASIA, DIFFUSE — 1_42%) 1.12%)

# SUMBER OF ANIMALS WITH TISSUF EXAMINED MICROSCOPICALLY
* NUFEFR OF ANIMALS NFCROPSIED

D-4



TABLE D1 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DASE
22-247S 22-2u473 22-2471

#PANCREAS (16) (48) (48)
CILATATICN/DUCTS 1 {2%)

INFLAMMATION, ACOUII 1 (2%)
ATRCEHY, NOS 1 (2%)

#LAFGE INTISTINE “n (49) (48}

FFMATODIASIS 5 (10%)
URINAFY SYSTEM
#KICNFY (18) (u8) (50)
HYCRONEPHRCSIS 1 (2%)
CONGESTICN, NOS 1 (2%)
INFLAPMATICN, CHRONIC 3 (17%) 3 (6%) 1 (2%)
EERIVASCULAR CUFPFING 1 (2%)
INPARCT, HEALEL 2 (4%)
HYFFRPLASIA, TUBULAR CELL 1 (2%)

#UFINARY ELADDER (13) (38} (37)

INFLAMMATICN, CHECNIC 1 (3%)

NCDULE 1 (3%)

HYFERPLASTIA, EPITHELIAL 1 (3%)
ENLCCFINF SYSTEM

#ACRENAL CORTTX (16) (43) (45)
FYPFFPLASTA, FOCAL 1 (2%)

#TFYROID 7 (34) (23)
HYEERPIASIA, FOLLICULAR-CFLL 1 (14%)

#FANCREATIC ISLETS (16) {48) u8)
FYEFRTROEHY, NOS 1 (2%)
HYPFRFLASIA, NOS 1 {2%)

REEFCCUCTIVE SYSTFM

*SEMINAL VFSICLE (18) (50) {50)
INFLAMMATION, SUPBURATIVF 1 (2%)

#TESTIS/TUBULE “mn [CX) (48)
CEGENERATICN, NOS 1_42%)

# NUMEER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMEFR CF ANIMALS NECECPSIED

D-5



TABLE D1 (CONCLUDED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2475 22-2473 22-2471
NEEVCUS SYSTEM
#BRAIN (1e) (49) (59)
MINFEALIZATICN 2 (1% 17 (35%) 7 (14%)
SEECIAL SENSE CRGANS
NONE
MUSCULOSKEIETAL SYSTEM
NONE
BCIY CAVITIES
*ELEURR (18) (50) (50)
INFLAMMATION, FOCAL 1 (2%)
INFLAMMATICN ACTIVE CHRONIC 1 (2%)
GRANULOMA, NOS 2 (4%)
FCAF-CELL 1 (2%)
ALl CIBEE SYSTEMS
*MULTIPLE CRGANS (18) (59) (50)
FERIVASCULAR CUFFING 1 (2%)
AMYLOTDOSIS 1 (2%)
SEECIAL MCFEIHCIOGY SUPFARY
NC LESICN EFIQRTED 6 9 13
ANIMAL MISSING/NO NECROPSY 2
AUTC/NECEOESY/HISIC EERF 1
RUTC/MECROESY/NO HISTO 1

# MNUMBER OF ANIMALS WITH TISSUF EXAMINED MICRCSCOPICALLY
* NUMBER OF ANIMALS NFCRCESTFD



TABLE D2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE
TREATED WITH 1-PHENYL-3-METHYL-5-PYRAZOLONE

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2476 22-2474 22-2472
ANIFMALS IMITIALLY IN STUDY 20 50 50
ANINALS MISSING 1 3
ANINALS NECECESIED 20 49 u7
ANIMALS EXAMINED HISTOPATHOLONGICALLY ** 20 49 46
INTEGLMENTARY SYSTFM
NCHF
RESFIFATCFY SYSTEV
#TUNG (20) (46) (46)
ATFLECTASIS 2 (10%)
CCNGESTICN, NOS 2 (10%) 1 (2%) 2 (4%)
HYPEREMIA 1 (5%)
HEMORRHAGE 2 (1C%) 2 (4%) 1 (2%
ERCNCHCENFUMONIA, NOS 1 (2%)
INFLAMMATICN, INTERSTITIAL 8 (4C%) 10 (22%) 6 (13%)
ENFUMCNTA, CHRONIC MURINE 1 {2%)
GRANULOMA, NOS 1 (2%)
EERIVASCULAR CUFFING 1 (5%) 3 (7T%) 1 (2%)
HYPFFPLASIA, ACENOMATOUS 1 (5%)
HFFATCECIFIIC SYSTEM
#ECNF MARFOMW (19) (45) (40)
FEMOSIDEROSTIS 1 (5%) 1 (2%) 1 (3%)
HYFEFPLASIA, GRANULOCYTIC 2 (u%)
#SPIFEN (19) (45) 42y
HEMOFRBAGE 1 {2%)
FERIVASCULITIS 1 (2%)
MECRCSIS, NOS 1 (2%)
HYPFRPLASIA, LYMPHOID 1 (5%) 1 (2%) 1 (2%)
HEMATOPOIESIS 1 (2%)
#MESENTERIC L. NODE (17 u0) (39)
CONGESTICN, NOS 1 (3%)
e INELAMMATICN, GRAMULCHRTOUS 1_13%)

# MNUFEFR CF ANIMALS WITH TISSUF EXAMINED MICROSCOPICALLY
* MNUMEFF CF ANIMALS NFCECPSIEL
**EXCLUDES PARTIALLY AUTOLYZED ANIMALS

D-7



TABLE D2 (CONTINUED)

CONTROL (UNTR)  LOW DOSE KIGH DOSFE
22-2476 22-2474 22-2472
HYPERPLASIA, NOS 1 (3%)
HYPERELASIA, RETICULUM CELL 1 (3%)
HYPERPLASIA, LYMEBHOID 2 (5%) 1 (3%)
CIFCULATCRY SYSTEF

$MYCCARDIUY (18) (45) (42)
INFLAMFATICN ACTIVE CHRONIC 1 (2%)

*PULMONARY ABTERY 20) (49) (u7)
HYPERTROEHY, NOS 1 (2%)

DICESTIVE SYSTEM

#LTVER (20) wn (46)
HEMORRHAGE 1 (5%)

INFLAMMATICN, FOCAL 1 (5%) 2 (4%)
LYFEHCCYTIC INFLAMMATORY INFILTR 1 (2%) 1 (2%)
INFLAMMATICN, ACUTE FOCPL 2 {10%) 2 (%)
INFLAMMATION, ACUTE NFCROTIZING 1 (2%)
INPLAMMATION ACUTF AND CHPONIC 1 (2%)
INFLAMMATICN, CHRONIC FOCAL 1 (5%)

ABSCESS, CHRONIC 1 (2%)

GRAKULCHMA, NOS 1 (2%)

PIBRCSIS 1 (5%)

FERIVASCULITIS 1 (2%)
EFRIVASCULAR CUFFRING 2 (10%) 6 (13%)

NECROSIS, KOS 1 (5%) 1 (2%)
MECRCSIS, FOCAL 1 (5%) 2 (4%)

NECPOSI®, COMGULATIVE 1 (2%)
IMFARCT, NOS 1 (2%)
HEPATCCYTOMEGALY 1 (2%) 1 (2%)
HYPERPLASIA, NOS 1 (5%)

#LIVER/EFRIPORTAL (20) (47 (46)
INFLAMMATICN, CHRONIC 1 (2%)
GRANULOMA, NOS 1 (2%)

¥LIVEP/HFPATOCYTES (20) (47) (46)
CEGENERATICN, NOS 1 (5%)

HYPERPLASIA, WOS 2 (4%)
HYPERBLASIA, CIFFUSE 1 (2%)

$PANCREAS (19) (42) (45)

INFLAMBATION, FIREINOUS __ J1_42%)

# NUMBFR OF ANIMALS WITH TISSUF EXAMINFD MICROSCOPICALLY
* MJMEBEER OF ANIMALS NFCROPSIET



TABLE D2 (CONTINUED)

CONTROL (UNTR) LOW DOSE HIGH DOSE
22-2476 22-2474 22-2472
NECRCSIS, NOS 1 (2%)
RTROEHY, NOS 1 (5%)
$FEYERS PATCH (20 (45) (43)
HYPEFPLASIA, LYMPHCID 1 (2%)
ELBRGE TNTESTINT (20) (45) (43)
MEMRTODIASIS 1 (5%) 1 (2%) 1 (2%)
UFIMAFY SYSTEY
#KIDNTY (19) (46) (4u)
HYDECNTEREOSIS 1 (2%)
INFLAMMATICN, CHFOMIC 5 (26%) 7 (15%) 4 (9%)
EERTVASCULAR CUFFINA 1 (5%) 4 (9%)
INFARCT, HFALID 1 (5%)
HYEERPIASIA, TUBULAR CELL 1 (2%)
#KITNFY/MTTULLA {19) (46) (4u)
CYST, NGS 1 (2%)
ENTCCFINE SYSTES
#ADETNAL (19) (42) (41)
AMYIOIDOSIS 1 (2%)
PFEFCCUCTIVT SYSTEM
#UTFRUS (19) (u6) (45)
HEMOFTHAGE 1 (2%)
BEMCERHAGIC CYST 1 2%
TNFLAMMATICN, NOS 1 (2%)
EYONETFA 1 (2%)
TNFLAMMATICN, NECENTIZING 1 (2%)
ARSCESS, NOS 1 (2%)
IMNFLAMFATTCN, CHRONIC 1 (2%)
#CEFVIX UTFEI (19) (46) (45)
INFLRMWMATICN, NOS 1 (2%)
#UTFRUS/ENDCMFTETUM (19) (u6) (45)
CYST, NOS 2 (4%)
INELAFPATLION, NOS —- SRS S 1 3 5 USRI 474 9 2183} __

# MNUMBEYF CF ANIMALS WITH TISSUF EXAMINFD MICROSCOPICALLY
* NUMEFR CF ANIMALS NECRCESIFD



TABLE D2 (CONTINUED)

CONTROL (UNTP) LOW DOSE HIGH DOSE
22-247¢ 22-2474 22-2472

INFLAMMATICN, SUBPURATIVF 1 (5%) 1 (2%) 1 (2%)
TNFLAMMATICN, ACUTE 2 (M%) 2 (4%) 2 (4%)
FIRRCSIS 1 (2%)
HYPFRFLASIA, ¥NOS 1 (2%) 1 (2%)
HYPFRELASTA, CYSTIC 8 (42%) 15 {33%) 19 (42%
FYPFFPLASIA, STRCMAL 1 (2%)

CVARY (16) (42) (38)
CYST, NOS 1 (2%) 1 (3%)
FCLITCULAR CYST, NCS 1 (6%) 3 (71%) £ (16%)
CCRFUS LUTETUM CYST 1 (2%)

FARCVARIAN CYST 1 (3%)
TYRCMBOSIS, NOS 1 (3%)
HEMCRRHAGF 1 (3%)
HEMOFRHAGIC CYST 1 (3%)
ABRSCFSS, NOS 1 (2%)

NFEVCUS SYSTEM

#EPAIN/MENINGFS (20) %)) (43)
INFLAMMATICN, NCS 1 (2%)

#ERRIN (20) 47 (43)
FINFRALIZATICN 4 (20%) 17 (36%) 14 (33%)

SEECIAL SENSE CAGANS
NCNT

MUSCCICSKFIFTAL SYSTEW
NCNF

BCLY CAVITIES

*ABCCMINAL CAVITY (20) 49) (47)
TNFLAMMATICN, NFCROTIZING 1 (2%)

*ELFURA (20) (u9) 47)
NCDULF 1 (2%)

*MESENTIPY (20) (49) (47)
MNECEOSIS. FAT o o e e - 1_{2%)

# NUVMBEP OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUFBEF OF ANIMALS NFCFOPFSI®D

D-10



TABLE D2 (CONCLUDED)

CONTPOL (ULTE) LOW DosT HIGH DOSF
22-247¢ 22-2474 22-2472
ALI CTHEF SYSTFHS
*WUITIPLF CRSANS (20) (49) (u7)y

FEPIVASCJLAR CUFFINA 1 (5%) 1 (2%)
AMYLOINCSIS 1 2%

SEECTIAL FCEEFCICGY CUMFARY
NC LESICM EPECFTED 5 4
ANIFAL FISSING/NO NFCROPSY 1 3
RUTC/NPCECESY/NC vIS™) 1

# NUMBER OF ANIMAIS WITh TISSUL EXAMINED MICROSCOPICALIY
* MUFEEFF OF AMIMPLS NWCROFSIED

D-1l
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