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FOR POSSIBLE CARCINOGENICITY

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

FOREWORD: This report presents the results of the bioassay of piva-
lolactone conducted for the Carcinogenesis Testing Program, Division
of Cancer Cause and Prevention, National Cancer Institute (NCI),
National Institutes of Health, Bethesda, Maryland. This is one of a
series of experiments designed to determine whether selected chemicals
have the capacity to produce cancer in animals. Negative results, 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 condi-
tions 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 pivalolactone 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) at Litton Bionetics, Inc., the pathology narratives were written
by Dr. A. DePaoli (4), and the diagnoses included in this report
represent the interpretation of this pathologist. 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).

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

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

3. Now with the Naylor Dana Institute for Disease Prevention, Amer-
ican Health Foundation, Hammon House Road, Valhalla, New York.

4. Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington, Mary-
land .

5. Now with Hazleton Laboratories America, Inc., 9200 Leesburg
Turnpike, Vienna, Virginia.

6. Midwest Research Institute, 425 Volker Boulevard, Kansas City,
Missouri.

7. The MITRE Corporation, METREK Division, 1820 Dolley Madison
Boulevard, McLean, Virginia.

8. Tracor Jitco, Inc., 1776 East Jefferson Street, Rockville,
Maryland.
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11.

12.
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EG&G Mason Research Institute, 1530 East Jefferson Street,
Rockville, Maryland.

Mathematical Statistics and Applied Mathematics Section, Biometry
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Cause and Prevention, National Cancer Institute, National Insti-
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SUMMARY

The bioassay of pivalolactone for possible carcinogenicity was
conducted using Fischer 344 rats and B6C3Fl mice. Pivalolactone in
water was administered by gavage, at either of two dosages, to groups
of 50 male and 50 female animals of each species. The high and low
dosages of pivalolactone utilized were, respectively, 300 and 150
mg/kg/day for rats and 150 and 75 mg/kg/day for mice. After a 103-
week period of compound administration for rats and a 102-week pe-
riod of compound administration for mice, rats were observed for 2
additional weeks and mice for 1 additional week. Twenty animals of
each sex and species were placed on test as vehicle controls.

There was no significant positive association between dosage
and mortality for either rats or mice, and in both species, adequate
numbers of animals survived sufficiently long to be at risk from late-
developing tumors. Compound-related mean body weight depression was
not observed in either sex of either species. In addition, no adverse
clinical signs were observed among dosed mice. This evidence, plus
the relatively fast decomposition of pivalolactone in water, suggests
the possibility that the animals, and in particular the mice, may
have been able to tolerate a higher dose.

Statistically significant incidences of squamous-cell papillomas
and squamous—cell carcinomas of the forestomach were observed in rats
but not in mice. No other rare or unusual tumors were observed in
either species.

Under the conditions of this bioassay, pivalolactone was found
to be carcinogenic to both male and female Fischer 344 rats, producing
squamous-cell carcinomas and squamous-cell papillomas of the fore-
stomach. This study provided no evidence for the carcinogenicity of
pivalolactone in B6C3Fl mice of either sex.
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I. INTRODUCTION

Pivalolactone (Figure 1) (NCI No. C04126), an intermediate in
polymer preparation, was selected for bicassay by the National Can-
cer Institute because of the structural similarity of this compound
to p-propiolactone, a well-documented direct acting carcinogen (In-
ternational Agency for Research on Cancer, 1974).

The Chemical Abstracts Service (CAS) Ninth Collective Index

(1977) name for this compound is 3,3—dimethy1-2-oxethanone.* It is
also called 3,3-dimethyl-2-oxetanone; 3,3-dimethyl-p-propiolactone;
dimethyl propiolactone; and pivalic acid lactone.

Pivalolactone has been used to prepare copolymers used in su-
tures, prosthetic devices, etc. (Schmitt and Epstein, 1976); to block
and graft copolymers with acrylics (Shor and Van Dyk, 1975), isoprene
and butadiene (Foss et al., 1976; Foss, 1975), and ethylenemethacry-
lic acid-vinyl acetate polymer (Sundet et al., 1976); and to prepare
polyoxymethylenes (Radici et al., 1975a; Radici et al., 1975b).
Pivalolactone has also been used as a plasticizer for cyanoacrylate
adhesive (Brinkmann and Inoehl, 1975).

Specific production data for pivalolactone are not available;
however, this compound does not appear to be produced or sold in
commercial quantities (in excess of 1000 pounds or $1000 in value
annually) in the United States (U.S. International Trade Commission,

1977).

*The CAS registry number is 1955-45-9.



FIGURE 1
CHEMICAL STRUCTURE OF PIVALOLACTONE
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The potential for exposure to pivalolactone is greatest for
workers engaged in the preparation of this compound or pivalolactone

copolymers,



II. MATERIALS AND METHODS

A, Chemicals

Pivalolactone was purchased from Shell Laboratories, Amsterdam,
Holland. The manufacturer indicated that 15 ppm of the complex of
BF3 and tribenzylamine were added as a stabilizer to prevent polymer-
ization. Chemical analysis was performed by Midwest Research Insti-
tute, Kansas City, Missouri. Thin-layer chromatographic plates
utilizing two solvent systems (petroleum ether:dioxane and methanol)
and visualized by hydroxylamine-ferric chloride each yielded one
spot. Infrared and nuclear magnetic resonance analyses were consis-
tent with that expected on the basis of the structure. Ultraviolet/
visible spectrophotometric data indicated no absorbance between 210
and 800 nm, as would be expected. High-pressure liquid chromatog-
raphy indicated the presence of two impurities.

A second batch of the compound was purchased from the same sup-
plier. Thin-layer chromatography utilizing the same solvent systems
as the first batch showed only one spot. High-pressure liquid chroma-
tography showed the presence of two impurities. Infrared and nuclear
resonance analyses were consistent with that expected on the basis of
the structure. Ultraviolet/visible analysis again showed no peaks,
as would be expected. These results suggested that the second batch

was similar in purity to the first.



A lactone colorimetric analysis of the stability of pivalolactone
in water was performed by Midwest Research Institute. The results
indicated that a 0.5 mg/ml solution of pivalolactone in water was
decomposed (97.1 percent) after 24 hours.

Throughout this report, the term pivalolactone is used to refer
to this material.

B. Dosage Preparation

Fresh solutions of pivalolactone in distilled water (Borden Polar
Water Company, Beltsville, Maryland) were prepared on each day that
intubation was performed. Excess portions of the mixtures were dis-
posed of rather than stored. The concentration of pivalolactone in
distilled water ranged from 1.5 to 3 percent in rats, and from 0.68
to 1.36 percent in mice.

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
Cancer Institute. All rats were supplied by A. R. Schmidt, Madison,
Wisconsin. All mice were supplied by Charles River Breeding Labo-
ratories, Inc., Wilmington, Massachusetts.

Rats and mice were approximately & 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

All animals were housed by species in temperature- and humidity-
controlled rooms. The temperature range was 20° to 26°C and the
relative 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
p.m.).

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 lid over which a sheet of fil-
ter paper was firmly secured. Filter paper was changed at 2-week in-
tervals, when the racks were sanitized. Clean cages and bedding were
provided twice weelly. Ab-sorb—driCDhardwood chip bedding (Wilner
Wood Products Company, Norway, Maine) was used in polycarbonate cages

for the entire study.



Acidulated water (pH 2.5) was supplied to animals in water bot-
tles filled by an automated metering device, which was checked daily
for diluting accuracy. Water bottles were changed twice weekly and
sipper tubes were washed at weekly intervals. All animals were
supplied with Wayne Lab—BloxC>mea1 (Allied Mills, Inc., Chicago,
Illinois) 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* EDTA trisodium salt (150-38-9);
rats receiving I.P. injections of methiodal sodium (126-31-8); and
other rats intubated with lithocholic acid (434-13-9).

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); nithiazide
(139-94-6); p-phenylenediamine dihydrochloride (624-18-0); 4-nitro-
o-phenylenediamine (99~56-9); 1-phenyl-3-methyl-5-pyrazolone (89-
25-8); and other mice intubated with trimethylphosphate (512-56~1);
3-(chloromethyl)pyridine hydrochloride (3099-31-8); and 2-(chloro-
methyl) pyridine hydrochloride (6959-47-3),

E. Gastric Intubation

Intubation was performed for three days per week on a mg/kg body

weight basis, utilizing the most recently observed group mean body

*
CAS registry numbers are given in parentheses.



weight as a guide for determining the dose., All animals were weighed
and dosages adjusted once monthly, based on group mean body weight.
Animals of each sex within a dosed group received the same dosage.
Thus, although the ratio of dose to weight remained constant, the
total dosage administered fluctuated with an increase or decrease in
group mean body weight.

F. Selection of Initial Dose Levels

In order to establish the maximum tolerated dosages of pivalo-
lactone for administration to dosed animals in the chronic study,
subchronic toxicity tests were conducted with both rats and mice.
Animals of each species were distributed among six groups, each
consisting of five males and five females. Pivalolactone mixed
with distilled water was introduced by gavage to five of the six rat
groups at dosages of 316, 464, 681, 1000, and 1470 mg/kg/day and to
five of the six mouse groups at dosages of 68, 100, 147, 215, and
316 mg/kg/day. The sixth group of each species served as a control,
receiving only distilled water by gavage. Intubation was performed
three times per week for 7 weeks, followed by a l-week observation
period to detect any delayed toxicity. Individual body weights were
recorded weekly. At the end of the observation period, all survivors
were sacrificed and necropsied.

At a dosage of 1470 mg/kg/day, four male and four female rats
died; one additional male rat died at a dosage of 1000 mg/kg/day.

At the end of the subchronic test, the mean body weight gain of male



rats receiving 316 mg/kg/day was 23 percent greater than the mean
body weight gain of their controls, while female rats receiving the
same dosage displayed a mean body weight gain which was 4 percent
greater than that of their controls. The high dose selected for
administration to rats in the chronic bioassay was 300 mg/kg/day.

At a dosage of 316 mg/kg/day, two male and three female mice
died. At the end of the subchronic test, the mean body weight gain
of male mice receiving 215 mg/kg/day was 7 percent greater than the
mean body weight gain of their controls, while females receiving the
same dosage displayed a mean body weight gain which was 18 percent
less than that of their controls. The mean body weight gain of male
mice receiving 147 mg/kg/day was 5 percent greater than that of their
controls, while females receiving the same dosage displayed a mean
body weight gain which was 11 percent less than that of their con-
trols. The high dose selected for administration to mice in the
chronic bioassay was 150 mg/kg/day.

G. Experimental Design

The experimental design parameters for the chronic bioassay (spe-
cies, sex, group size, dosages 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 dosages admin-
istered were 300 and 150 mg/kg/day. Throughout this report, those

rats receiving the former dosage are referred to as the high dose



TABLE 1

DESIGN SUMMARY FOR FISCHER 344 RATS
PIVALOLACTONE GAVAGE EXPERIMENT

INITIAL OBSERVATION PERIOD
GROUP PIVALOLACTONE TREATED UNTREATED
SIZE DOSAGE?2 (WEEKS)  (WEEKS)
MALE
CONTROL 20 0 - 105b
LOW DOSE 50 150 103
0 2
HIGH DOSE 50 300 103
0 2
FEMALE
CONTROL 20 0 - 105b
LOW DOSE 50 150 103
0 2
HIGH DOSE 50 300 103
0 2

a . . . ..
Dosages, given in mg/kg body weight, were administered by gavage
three days per week.

Gavaged with distilled water 3 times per week for 103 weeks.
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TABLE 2

DESIGN SUMMARY FOR B6C3Fl MICE
PIVALOLACTONE GAVAGE EXPERIMENT

INITIAL OBSERVATION PERIOD
GROUP PIVALOLACTONE TREATED UNTREATED
SIZE DOSAGE? (WEEKS)  (WEEKS)
MALE
CONTROL 20 0 - 103P
LOW DOSE 50 75 102
0 1
HIGH DOSE 50 150 102
0 1
FEMALE
CONTROL 20 0 - 103P
LOW DOSE 50 75 102
0 1
HIGH DOSE 50 150 102
0 1

a . . . -
Dosages, given in mg/kg body weight, were administered by gavage
three days per week.

Gavaged with distilled water 3 times per week for 102 weeks.

11



groups and those receiving the latter dosage are referred to as the
low dose groups. All dosed rats were administered pivalolactone at
the dosages indicated for 103 weeks, followed by a 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 dosages admin-
istered were 150 and 75 mg/kg/day. Throughout this report, those
mice receiving the former dosage are referred to as the high dose
groups and those receiving the latter dosage are referred to as the
low dose groups. All dosed mice were administered pivalolactone at
the dosages indicated for 102 weeks, followed by a l-week observation
period.

Vehicle control animals were intubated with 10 ml/kg distilled
water three times per week. All survivors were sacrificed and nec-
ropsied at the end of the observation period.

H. 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
for mortality. Food consumption data were collected at monthly
intervals from 20 percent of the animals in each group. Rats were
weighed at monthly intervals throughout the bioassay. Body weights
of mice were recorded once a week for the first 4 weeks, and once

monthly for the remainder of the bioassay.
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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.

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, 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
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animals that were recorded in each group at the time that the test
was initiated.

I. 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 chemic :ls, animals, experimente design, clinical ob-
servations, survival, body weight, and individual pathologic resu.ts,
as recommended by the International Union Against Cancer (Berenblum,
1969). Data tables were generated for verification of data transcrip-
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
equality and used Tarone's (1975) extensions of Cox's methods when

testing a dose~related trend. One-tailed P-values have been reported
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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

be less than or equal to 0.05/k. In cases where this correction was
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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 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
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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 group compared to its control was calculated from
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
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

of the risk in a treated group of animals to that in a control group
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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 irdicates the absence of a _ignificant result while
the upper limit indicates that there is a theoretical possibility

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

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

A. Body Weights and Clinical Observations

There was no evidence of dose-related mean body weight depres-
sion 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 pivalolactone-dosed groups are shown in Figure 3,
For male rats the Tarone test for association between dosage and mor-
tality and the Cox tests comparing both high dose to control and low
dose to control did not show any significant associations between
dosage and mortality. For females the Tarone test indicated a sig-
nificant (P = 0.004) dose~related trend for accelerated mortality.
However, a significant (P = 0.026) departure from linear trend was
also present due to the relatively high survival of the low dose
group. The Cox tests comparing high dose to control and low dose to
control were not significant.

Adequate numbers of male rats were at risk from late-developing
tumors, as 62 percent (31/50) of the high dose, 76 percent (38/50) of
the low dose, and 75 percent (15/20) of the control group survived on
test until the termination of the study.

For female rats, 56 percent (28/50) of the high dose, 86 percent

(43/50) of the low dose, and 80 percent (16/20) of the control group
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survived on test until termination of the study, thus providing ade-
quate 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 Cl1 and C2).

There was an increased incidence of gastric neoplasms in the
dosed groups when compared with the controls. Other neoplasms
occurred with a greater frequency in dosed rats than controls.

These lesions, however, often occur spontaneously in Fischer 344
rats.

In addition to the neoplastic lesions, a large number of degen-
erative, proliferative and inflammatory changes were encountered in
dosed and control animals (Appendix C). Most of these nonneoplas-
tic lesions are commonly seen in aged laboratory rats. However, a
greater number of proliferative changes occurred in the stomach of
dosed rats than in their controls.

The incidences of the neoplastic and proliferative lesions in

the stomach were as fcllows:
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MALES FEMALES
Low High Low High
Control Dose Dose Control Dose Dose
Number of Animals with
Stomachs Examined
Histopathologically (19) (49) (48) (20) (50) (50)
Squamous-Cell
Carcinoma 0 1 7 0 0 2
Squamous—Cell
Papilloma 0 5 14 0 2 9
Epithelial
Hyperplasia 5 39 14 1 32 26
Inflammation 3 11 3 3 9 4

Only the larger proliferative gastric lesions were noted during

the gross examination.

liferous growths, although occassional multiple growths

in the same animal.

Microscopically, the proliferative

located in the limiting ridge of the forestomach.

carcinomas were papillary.

tiated, markedly thickened and variably keratinized.

thelial cells extended from the surface
muscularis mucosa. Invading cells were

somewhat atypical with variable mitotic

In most animals gross changes were

These were usually reported as single papil-

were noted
not evident.
lesions usually were focal,

Most squamous—cell

The lining epithelium was well differen-

Chords of epi-
into the submucosa and the
usually hyperchromatic and

activity. The squamous-cell,

papillomas were usually smaller, did not demonstrate local invasion,

cellular atypia or any degree of mitotic activity.

hyperplasia varied greatly from minimal
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epithelium to marked focal thickening of the lining epithelium with
early papillary proliferation. The hyperplastic changes, while
usually focal and involving the limiting ridge, occasionally were
multifocal and affected other portions of the forestomach. The hyper-
plastic changes were least severe (minimal to mild) in the affected
control animals, becoming more pronounced in the dosed groups. A
mild focal gastritis was associated with these proliferative changes.
The inflammation was characterized by infiltration of the mucosa in
the region of proliferation with a few granulocytes and lymphocytes.
The focal gastritis was most evident in the early proliferative le-
sions.

While mild hyperplastic changes were noted in the control groups,
the increased incidence and severity of these hyperplastic lesions in
the dosed groups, coupled with the occurrence of papillomas and car-
cinomas in the dosed animals, suggests that pivalolactone was respon-—
sible for both neoplasms and increased hyperplasia.

The results of this pathologic examination indicate that
pivalolactone was carcinogenic, inducing squamous-cell carcinomas,
papillomas and focal hyperplasia in the forestomach of 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
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TABLE 3

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN MALE RATS TREATED WITH PIVALOLACTONE®

LOW HIGH
TOPOGRAPHY :MORPHOLOGY CONTROL DOSE DOSE
Subcutaneous Tissue: Fibromab 1/20(0.05) 4/50(0.08) 2/50(0.04)
P Valuesc N.S. N.S. N.S.
Relative Risk (Control)d — 1.600 0.800
Lower Limit —_— 0.175 0.045
Upper Limit —_— 77.169 46.273
Weeks to First Observed Tumor 105 105 105
Hematopoietic System: Leukemia or
Malignant Lymphomab 3/20(0.15) 5/50(0.10) 4/50(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)? — 0.667 0.533
Lower Limit - 0.147 0.102
Upper Limit -— 4,014 3.410
Weeks to First Observed Tumor 84 95 69
Liver: Neoplastic NoduleP 0/20(0.00) 3/50(0.06) 2/50(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — Infinite Infinite
Lower Limit _— 0.250 0.123
Upper Limit —— Infinite Infinite
Weeks to First Observed Tumor —_— 105 105
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TABLE 3 (CONTINUED)

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Stomach: Squamous-Cell Carcinomab 0/19(0.00) 1/49(0.02) 7/48(0.15)
P Values® P = 0.011 N.S. N.S.
Relative Risk (Control)d — Infinite Infinite
Lower Limit —— 0.021 0.804
Upper Limit — Infinite Infinite
Weeks to First Observed Tumor —_— 98 98
Stomach: Squamous-Cell Papilloma or
Squamous~Cell CarcinomaP 0/19(0.00) 6/49(0.12) 21/48(0.44)
P Values® P < 0.001 N.S. P < 0.001
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit -— 0.649 2.823
Upper Limit -— Infinite Infinite
Weeks to First Observed Tumor —— 85 76
Pituitary: Chromophobe Adenomab 2/18(0.11) 2/47(0.04) 3/44(0.07)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d - 0.383 0.614
Lower Limit —_— 0.030 0.079
Upper Limit ——— 5.033 6.973

Weeks to First Observed Tumor 84 103 105




TABLE 3 (CONTINUED)

LT

LOW HIGH
TOPOGRAPHY :MORPHOLOGY . CONTROL DOSE DOSE
Adrenal: Pheochromocytoma or Pheochromo-
cytoma, Malignant 3/20(0.15) 4/48(0.08) 2/49(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —— 0.556 0.272
Lower Limit —— 0.106 0.025
Upper Limit —— 3.546 2.233
Weeks to First Observed Tumor 105 105 105
Thyroid: C-Cell Adenoma or C-Cell
Carcinoma 1/20(0.05) 6/48(0.13) 2/46(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— 2.500 0.870
Lower Limit —_— 0.339 0.049
Upper Limit — 112.370 50.196
Weeks to First Observed Tumor 105 105 105
Testis: Interstitial-Cell Tumorb 12/20(0.60) 42/50(0.84) 40/49(0.82)
P Valuesc N.S. P = 0.035 N.S.
Relative Risk (Control)d —_— 1.400 1.361
Lower Limit - 0.980 0.946
Upper Limit —— 2,115 2.096
Weeks to First Observed Tumor 92 69 64




TABLE 3 (CONCLUDED)

qrreated groups received doses of 150 or 300 mg/kg by gavage.
Number of tumor-bearing animals/number of animals examined at site (proportiom).

®The probability level for the Cochran~Armitage test 1s 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 95Z confidence interval on the relative risk of the treated group to the control group.
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TABLE 4

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN FEMALE RATS TREATED WITH PIVALOLACTONE?

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Hematopoietic System: Leukemia or
Malignant LymphomaP 4/20(0.20) 1/50(0.02) 1/50(0.02)
P Values® P = 0.010(N) P = 0.021(N) P = 0.021(N)
Departure from Linear Trend® P = 0.032 - -
Relative Risk (Control)d _— 0.100 0.100
Lower Limit - 0.002 0.002
Upper Limit -— 0.944 0.944
Weeks to First Observed Tumor 70 105 83
Stomach: Squamous—Cell Carcinoma’ 0/20(0.00) 0/50(0. 00) 2/50(0.04)
P Values® N.S _— N.S.
Relative Risk (Control)d — — Infinite
Lower Limit —_— — 0.123
Upper Limit — —-_— Infinite
Weeks to First Observed Tumor —_—— —_— 97
Stomach: Squamous-Cell Papilloma
or Squamous-Cell Carcinomab 0/20(0.00) 2/50(0.04) 11/50(0.22)
P Values® P = 0.002 N.S. P = 0.017
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit —_— 0.123 1.384
Upper Limit — Infinite Infinite
Weeks to First Observed Tumor —— 105 94
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TABLE 4 (CONTINUED)

LOW HIGH
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE
Pituitary: Chromophobe Adenomab 8/19(0.42) 22/47(0.47) 10/46(0.22)
P Values® P = 0.026(N) N.S. N.S.
Relative Risk (Control)? — 1.112 0.516
Lower Limit - 0.608 0.231
Upper Limit —-— 2.423 1.302
Weeks to First Observed Tumor 70 100 18
Adrenal: Pheochromocytomab 1/19(0.05) 3/49(0.06) 0/48(0.00)
P VaLues® N.S N.S. N.S.
Relative Risk (Control)d — 1.163 0.000
Lower Limit - 0.103 0.000
Upper Limit - 59.809 7.392
Weeks to First Observed Tumor 105 105 —-——
Thyroid: C-Cell Adenoma’ 0/18(0.00) 2/47(0.04) 3/47(0.06)
P Values® N.S N.S. N.S.
Relative Risk (Control)d — Infinite Infinite
Lower Limit - 0.118 0.241
Upper Limit -— Infinite Infinite
Weeks to First Observed Tumor - 105 96
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TABLE 4 (CONCLUDED)

LOW HIGH
TOPOGRAPHY: MORPHOLOGY CONTROL DOSE DOSE
Mammary Gland: Fibroadenoma’ 0/20(0. 00) 1/50(0.02) 3/50(0.06)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d _— Infinite Infinite
Lower Limit —— 0.022 0.250
Upper Limit —-—— Infinite Infinite
Weeks to First Observed Tumor —-— 105 105
Uterus: Endometrial Stromal Polyp’ 8/20(0. 6/50(0.12) 10/49(0. 20)
P Values® N.S. P = 0.012(N) N.S.
Departure from Linear Trend® P = 0.019 —— —_—
Relative Risk (Control)d —_— 0.300 0.510
Lower Limit - 0.104 0.224
Upper Limit -— 0.871 1.298
Weeks to First Observed Tumor 69 105 28

qTreated groups received doses of 150 or 300 mg/kg by gavage.
bNumber of tumor-bearing animals/number of animals examined at site (proportion).

“The probability level for the Cbchran=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 designation
(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.



observed in at least one of the control or pivalolactone-dosed groups
and where such tumors were observed in at least 5 percent of the
group.

The Cochran-Armitage test indicated a significant positive
association between dose and the combined incidence of squamous—-cell
papillomas or squamous-cell carcinomas of the forestomach for both
males (P < 0.001) and females (P = 0.002). The Fisher exact tests
comparing high dose to control were also significant in both males
(P < 0.001) and females (P = 0.017). Based on these results the
administration of pivalolactone was associated with the increased
incidence of squamous-cell neoplasms of the forestomach in both male
and female rats.

For male rats the Fisher exact test comparing the incidence of
interstitial-cell tumors of the testis in the low dose group to that
in the control group had a probability level of P = 0.035, a marginal
result which was not significant under the Bonferroni criterion.

For female rats the possibility of a negative association between
chemical administration and tumor incidence was observed for the com-
bined incidence of leukemia or malignant lymphoma.

A significant negative trend was also indicated by the Cochran-
Armitage test for pituitary chromophobe adenomas in female rats. The
Fisher exact tests, however, were not significant. A significant

negative Fisher exact test for the incidence of endometrial stromal
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polyps of the uterus was also found for low dose female
other tests were significant.

In summary, the statistical findings were that the
tion of pivalolactone was associated with the increased
squamous—cell neoplasms of the forestomach in both male

ratse.
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IV. CHRONIC TESTING RESULTS: MICE

A. Body Weights and Clinical QObservations

No consistent dose-related mean body weight depression was
apparent in either male or female mice (Figure 4).

No abnormal clinical signs were recorded.

B. Survival

The estimated probabilities of survival for male and female mice
in the control and pivalolactone-dosed groups are shown in Figure 5.
For both male and female mice the Tarone test did not indicate a pos-
itive association between dosage and mortality. For male mice, a
surprisingly significant (P = 0.0152) negative trend was indicated
by the Tarone test, with the survival of the high dose and low dose
males higher than that of the control group.

Although one low dose male mouse was missing in week 14, adequate
numbers of male mice were at risk from late-developing tumors, as 90
percent (45/50) of the high dose, 84 percent (42/50) of the low dose,
and 65 percent (13/20) of the control group survived on test until
the termination of the study.

Although two low dose female mice were missing in week 16, 72
percent (36/50) of the high dose, 72 percent (36/50) of the low dose,
and 80 percent (16/20) of the control group survived on test until
termination of the study, providing adequate numbers at risk from

late-developing tumors.
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GROWTH CURVES FOR PIVALOLACTONE CHRONIC STUDY MICE
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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).

A variety of tumors occurred spontaneously, both in the control
and dosed groups. Most frequently affected were the liver, lung and
hematopoietic system. These lesions, however, are not uncommon in
aged mice of this strain, as can be seen from their occurrence in
controls. The significant proliferative gastric lesions present in
rats were not noted in mice.

In addition to the neoplastic lesions, a number of prolifer-
ative, inflammatory and degenerative changes were also encountered
in animals of the dosed and control groups (Appendix D). These non-
neoplastic lesions are seen commonly in aged B6C3Fl mice, and were
not related to administration of the chemical.

The results of this pathologic examination indicate that
pivalolactone had no observable carcinogenic effect in 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 pivalolactone-dosed
groups and where such tumors were observed in at least 5 percent of

the group.
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TABLE 5

ANALYSES OF THE INCIDENCE OF PRIMARY TUMORS AT

SPECIFIC SITES IN MALE MICE TREATED WITH PIVALOLACTONE?

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenomab 2/20(0.10) 6/49(0.12) 10/49(0.20)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d ——— 1.224 2.041
Lower Limit —— 0.248 0.498
Upper Limit —— 11.802 18.154
Weeks to First Observed Tumor 103 87 103
Hematopoietic System: Leukemia or
Malignant Lymphomab 10/20(0.50) 10/49(0.20) 12/50(0.24)
P Values® N.S. P = 0.017(N) P = 0.035(N)
Relative Risk (Control)d - 0.408 0.480
Lower Limit —— 0.195 0.244
Upper Limit —-— 0.936 1.059
Weeks to First Observed Tumor 61 72 87
Liver: Hepatocellular Adenoma or
Hepatocellular CarcinomaP 4/20(0.20) 10/49(0.20) 4/50(0.08)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.020 0.400
Lower Limit -— 0.346 0.085
Upper Limit ——— 4.068 1.984
Weeks to First Observed Tumor 103 72 103
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TABLE 5 (CONCLUDED)

3rreated groups received doses of 75 or 150 mg/kg by gavage.
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.

d'I‘he 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 SITES IN FEMALE MICE TREATED WITH PIVALOLACTONE

a

LOW HIGH
TOPOGRAPHY : MORPHOLOGY CONTROL DOSE DOSE
Lung: Alveolar/Bronchiolar Adenoma or
Alveolar/Bronchiolar CarcinomaP 0/20(0.00) 4/48(0.08) 2/50(0.04)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d —_— Infinite Infinite
Lower Limit _— 0.402 0.123
Upper Limit — Infinite Infinite
Weeks to First Observed Tumor -—— 96 103
Hematopoietic System: Leukemia or
Malignant LymphomaP 4/20(0.20) 13/48(0.27) 19/50(0.38)
P Values® N.S. N.S. N.S.
Relative Risk (Control)d — 1.354 1.900
Lower Limit - 0.495 0.752
Upper Limit —— 5.170 6.909
Weeks to First Observed Tumor 82 83 75

#reated groups received doses of 75 or 150 mg/kg by gavage.

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.



None of the statistical tests for any site in mice of either
sex indicated a significant positive association between the admin-
istration of pivalolactone and tumor incidence. Thus, at the dose
levels administered in this experiment there was no evidence that
pivalolactone was a carcinogen in B6C3Fl mice.

In male mice the Cochran-Armitage test indicated a significant
negative association between dose and the incidence of hepatocellular
carcinomas. The Fisher exact tests, however, were not significant,
Also, the Fisher exact test indicated a negative association between
the incidence of leukemia or malignant lymphoma in low dose male mice
and that in the control group. No other tests, however, were signif-
icant under the Bonferroni criterion.

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
pivalolactone that could not be established under the conditions of

this test.
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V. DISCUSSION

The survival among dosed rats was not significantly less than
the survival among their controls, and there were no positive asso-
ciations between dosage and mortality for mice of either sex. Ade-
quate numbers of rats and mice of both sexes survived long enough
to be at risk from late-developing tumors. Depression of mean body
weight was not observed in dosed groups of either species. In addi-
tion, no adverse clinical signs were observed among dosed mice. This
evidence, plus the relatively fast decomposition of pivalolactone in
water, suggests the possibility that the animals, and in particular
the mice, may have been able to tolerate a higher dose.

The administration of pivalolactone to male and female rats was
associated with increased incidences of hyperplasia, squamous—cell
papillomas, and squamous-cell carcinomas of the forestomach. The
Cochran—Armitage test indicated significant positive associations
between pivalolactone dosage and the combined incidence of squamous-—
cell papillomas and squamous—cell carcinomas of the forestomach in
male and female rats. The Fisher exact tests indicated that the
number of high dose rats with squamous—cell papilloma or squamous-—
cell carcinoma of the forestomach was significant for both males and
females. These tumors were combined for statistical analysis since
they are assumed to have a common pathogenesis. They do not commonly
occur in control Fischer 344 rats and are, therefore, considered

indicative of a carcinogenic effect of pivalolactone.
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No tumors occurred in mice at significantly higher incidences
in dosed groups than in control groups. No rare or unusual tumors
were observed during the histopathologic examination of mice.

No indications were found in the literature for the carcino-
genicity in rodents of BF3 or tribenzylamine, stabilizers added to
the chemical by the manufacturer,

These results indicate that under the conditions of this bio-
assay, pivalolactone was carcinogenic in male and female Fischer 344
rats, causing a significant increase in the combined incidence of
squamous—-cell carcinomas and squamous-cell papillomas at the site of
chemical administration, the forestomach. This study provided no
evidence for the carcinogenicity of pivalolactone in B6C3Fl mice of

either sex.
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APPENDIX A

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN RATS TREATED WITH PIVALOLACTONE






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

CONTROL (VEH) LOW DOSE LIGH DOSE
11-1505 11-1503 11-1501
PMIMALS INITIAILY IN STUDY 20 50 4
ANIMALS NECKCESIED 20 50 50
ANIMALS EXAMINED FISTOPALDOLOGICALLY** 20 50 <0
INTLGJMINTARY SYSTIZH
#SKIN (20) (50) (50)
SLBACEOUS RDENOCAFRCINOMA 1 (2%)
*SUBLUT TISSUE (20) (50) (50)
SEBACECUS ADENOYA 1 (2%)
SAFCCFA, MCS 1 (2%) 1 (2%)
FiBPOMA 1 (5%) 4 (8%) z (4%)
LIPOSARCCHMA 1 (2%)
RESEIRATORY SYSTEYN
#LUNG (20) (50) (49)
NLOPLASM, MO3, METASTATIC 1 (2%)
CAFCINCMA, NOS, METASTIATIC 1 (2%)
A.VFOLAR/ETCNCHIOLA® ALENOMA 2 (u%)
S4BACLOUS ADeMNOCARCINOMA, METAST 1 (2%)
ALFNOSQURANCUS CARCINCMA 1 (2%)
SARCCMA, NCS, METASTATIC 1 (2%)
0>TEOSAFCCFA, METASTATIC 1 {2%)
EEMATUFOLETIC SYSTEM
#EPALN {20) (49) (49)
MALIGNANT FETICULOSIS 1 (2%
#MULTIFLE CFCANS (20) (50) (50)
MALIG.LYMPLCMA, JNDIFFEF-TYFE 1 {5%) 1 (2%)
MalIG. LYMPHCMA, LYMPHOCYIIC TYPZ 1 (5%) 1 (2%)
LLUKEMIA,NCS 1 (5%) 3 (6%) 3 {(6%)
UNDIFFEFEMNTIATED LFUKEMIA 1 (2%)

CIRCULATORY SYSTEH

- NONL

# NOUMpoR OF ANIMALS WITH TISSUE EXAMINEL MICPOSCOPICALLY
* NUNuTR OF AMIMALS NECROPESIED
*% EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE Al (CONTINUED)

COMNTEOL (VEL) LUW DC3:E FiGF DOSE
11-1505 11-1503 11-"571
TIGES«+IVE SYSTEN

#3ALIVA™Y GLAMD (27) (40} (44)
SATCCMA, NCS 1 (5%)

$IIVLE (20) (50) (50)
NLOPLASTIC NOTULF 3 (6%) 2 (+%)

#FANLERZAS (20) (48) (46)
ACINAP-CELL ADENCMA 1 (2%)

#STCMACH (19) (49) (u8
S, UANOUS CELL PAPILLCHMA S5 (10%) 14 (29%)
S UAMOUS CELL CARCINCMA to(2%) 7 (15%)

#LARGE INIESTINE (20) (49) (>0)
ALLNOCA IN ADENOMATOUS FOLYE 1 (2%

UEIMNARY SYSTEM
NONL
ENLOCAINF SYSTEM

$EITUITARY (16) (47) (4 H)
CaROMOEFOEE ADENDIYA 2 {119 2 (4%) 3 (7%)
ACIDOPHIL AD.LNCYMA 1 (6%)

#ADPLNAL (20) (48) (49)
CAPCINCMA, NOS 1 (2%)
PAEOCHRCMCCYIC™A 2 (107 4 (8”) 2 (47)
EaECCHRCOMCCYTCMA, “ALIGNAMNT 1 (5%)

#THYROID (0) (+6) {4 6)
C-CELL ATEMCMA 1 (54) 5 {10%) 1 (2%
C-CELL CARCTIRCHMA 1 (2%) 1 (29)

#PAPATHYROIL (13) 3N (£5)
ACEMGMA, NC3 1 {B%)

#PANCPEATIC 1SLLIS (20) (u8) (46)
IoLET=CELL_2CEMNGHA — I N 043 1_(2%)

# NUMuEP OF ANIVALS WITH TISSUs LARALNED MICROSCOPICALLY
* NUMpER OF AMIMALS NICrCESIED



TABLE Al (CONTINUED)

CONTROL (V&H) LOW DOSE EIGH DOSE
11-1505 11-1503 11-1501
REPROLUCTIVE SYSTEN
*1ESLIS (20) (50) (49)
INTERSTITIAL-CLLL T'MOR 12 (60%) 42 (84%) 40 (821)
MERVOUS SYSTEM
#EFALN (20) (49) (49)
LPENDYMCFA 1 (5%)
SPECIAL SENSE CPGANS
NONE
MUSCULOSKELETAL SYSTEN
*NUSLLE OF LEG (20) (50) (50)
C>TECSAFCCEA 1 (2%)
EODY CAVITIES
*ABDGHLINAL VISCIFA (20) (50) (50)
SARCOMA, NCS 1 (2%)
*NESZNTERY (20) (50) (5C)
MzSOTLELICYA, NOS 1 (2%)
*TUNICA VAGINALIS (20) (50) (5C)
MeSOTHELICMA, NOS 1 (2%
ALL OTHER SYSTEMS
*NULiIIELT OSGANS 20) (50) (50)
My S0IHELICPA, MALIGNANT 1_(23)

# NUMBEF OF ANIMALS WITH TISSUE EXANINED MICROSCOPICALLY
* NOUMoER OF ANIMALS NTCROESIED

A-5



TABLE Al (CONCLUDED)

CONTPOL (VEH) LOW DOSE EIGE DOSE
11-1505 11-1503 111591
ANIMAL DISFOSITICN SUMMARY
AN1aALS IMNITIALLY IN STODY 20 50 50
NATIJRAL DEATH? 2 6 15
MURIBUNL SACRIFICE 3 6 4

SCHEDLELD SACRIFICE

ACCICENTALLY KILLED

TuFMINAL SACRIFICE 15 38 R
ANIMAL MISSING

¢ INCLUDES AUTICLYZED ANIMALS

TUMOR S'IMMARY

TOTAL ANIMALS WITH PPIMATY TUMORS* 19 46 46
TUTAL PFIMARY TUHORS 26 b3 84

TOTAL ANIMALS WITH RENIGN TUMOFRS 17 43 44
TUTAL BENIGN TUMURS 20 65 €5

T0TaL ANIMALS WITH MALIGNANI TUMORS € 13 15
TUTAL MALICNANT TUMOFS 6 14 16

TOT~L ANIMALS WITH SLCCNDAPRY TITNMORS# 4 1
TuTAL SECCMDARY TUMOFS 4 1

TOTAL ANIMALS WITH TUMOPS UNCERTAIN-

EENIGN QR MALIGNANT 4 Z
TUTAL UNCEFTAIN [UMORS 4 3

TOTal ANIKALS WITH TUXO®S UNCEFTAIN-
PFIaARY OF FEIASTAIIC
TOTAL UNCEETALN TUMOES

* DRTIJARY TUMCFS: ALL T7MOPS EXCEPT SECONLAFY TUMORS
# SECUNDAPY TUFOFS: METASTATIC TUAOFS O® TUMORS INVASIVE INTO AN ADJACEKT OFGAN
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TABLE A2
SUMMARY OF THF INCIDENCF OF NFOPLASMS IN FEMALE RATS TREATED WITH PIVALOL ACTONE

CONTROL (VEH) LOW DOSE HIGH DOS3E
11-1506 11-1504 11-1502
ANIMALS INITIALLY IN STUCY 20 50 £0
AMIMALS NECECISIED 20 50 50
ANIMALS EXAMINED HISTOPATHCLOGICALLY** 20 50 50
INTEGUAENTARY SYSTEM
*SKIN (20) (50) (50)
S(MAMOUS CELL CAPCINOMA 1 (2%)
ALENOCA/SCUAMOUS METAPLASIA 1 (2%)
#SUBLNI TISSUE (20) (50) (5¢)
F.BROMA 1 (2%) 1 (2%)
FIBROADLNCFA 2 (4%)
RESPILATORY SYSTEM
$LUN, (20) (50) (50)
ALLYOCAPCIMCMA, NOS, METASTATIC 1 (2%)
ALVEOLAR/EFCNCHIOLAR CARCINCMA 1 (2%)
HEMATULPOIETIC SYSTEM
*MULTLPLE ORGANS (20) (50) (50)
MaLIGNANT LYMPHOMA, MOS 3 (15%) 1 (2%)
MALIG.LYMPHCMA, LYMPHOCYTIC TYPD 1 (2%)
LoUKEMIA,MNCS 1 (5%)
CIRCULATORY SYSTEM
NONL
LIGESLIVE SYSTEM
#STCHACH (20) (50) {50)
Sy UAMOUS_CELL_PAPILLCMA 2_{u%) S_{18%)

# NUMSER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF AMNIMALS NECROPSIED
** EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE A2 (CONTINUED)

CONTROL (VEH) LC% DOSE FIGH DOSE
11-1506 11-1504 11-1502
S.UAMOUS CELL CARCINCMA Z(4%)
ADENOCAPCIMCMA, NUS 1 (2%)
SAPCOMA, NCS 1 (2%)
URINARY SYSTEM

$URINARY BLALLER (19) {44) (47)

L.IOMYCHA 1 (2%)
ENDOCRINE SYSTEN

$PITUITARY (19) (47) (46)
S,UAMOD'S CELL CARCINCMA, METASTA 1 (2%)

CLFOMOPHCEE ALLNOMA 8 (42%) 22 (47%) 10 (22%)
CHROMOTHOEF CARCINOMA 1 (2%)

#ADPZNAL (19) (49) (4 &)
PHEOCHROMCCYTCHA 1 {5%) 3 (6%)

#THYROID (18) (47) (47)
BUENOMA, NCS 1 (2%)
FOLLICULAR~CELL ADENCMA 2 {4%)
C-CELL ADEMCHMA Z (4%) 3 (6%)

#EANCREATIC ISLETS (29) (46) (48)
ISLET-CELL ADENOMA 2 (4%)

REPROUUCTIVE SYSTEM

*MAMUARY GLANI (20) (50) {50)
ACENOMA, NCS 1 (5%) 1 (2%) 1 (2%)
CYSTADENCHEA, NOS 1 (2%)

INTPADUCTIAL EAPILLOMA 1 (2%)
FIBROADENCEA 1 (2%) 3 (6%)

#UTERUS (20) {50) (49)
ALENOCAPCINCMA, NOS 1 (5%)

LEIOMYOSAFCOMA 1 (2%)
ENDOMEIRIAL STIROMAL FOLYP 8 (40%) 6 (12%) 10 (20%)
ENDOMETRIAL STROMAL SARCOMA 1 (2%)

4UTERUS/ENDCMETRIUY (20) (50) (49)

CaRCINCHMALNOS 1_42%) _—

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICRCSCOPICALLY
* NUMBE® OF ANIMALS NECRCPSIED



TABLE A2 (CONTINUED)

.......................................................... e e e s

CONTROL (VEH) LOW DOSE FIGH DOSE
11-1506 11-1504 11-1502

ECLY CAVITIES

*MESLNTERY (20) {50) (50)
SAPCCMA, NCS, METASTATIC 1 (2%)

ANIMAL DISFOSITICN SUMMAPY

ANIAALS INITIALLY IN STUDY 20 50 50
NATURAL DEATH? 4 15
MORIBUND SACRIFICE 4 3 3
SCHEDULEL SACRIFICE
ACCIDENTALLY KILLLZD
TERMINAL SACRIFICE 16 43 28
ANIMAL NMISSING

@_INCLUDES AUJCLYCED ANIMALS

# NUMJSER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NOMBER OF AMIMALS NECPOFSIED



TABLE A2 (CONCLUDED)

CONTROL (VEH) LOW DOSE hIGH DOSE
11-1506 11-1508 11-1502
JUNGR SUMMARY
TOTAL ANIMALS AITHA FPIMARY TUMOFRS* 14 35 34
TuTAL PRIFARY TUMORS 23 48 51
TOTsaL ANIMALS WITL BENIGN TUMORS 15 30 32
TUTAL EENICN TUMOPS 18 40 45
TOTAL ANIMALS WITH MALIGNANT TUMORS 4 8 <
TUTAL MALICNANT TUMORS S 8 6
TO0T4L ANIMALS WITH SECONWDARY TUMORSH 2 1
TOTAL SECCNDARY TUMOFS 2 t

TOTAL ANIMALS WITH TUMORS UNCEPTRIN-
FLNICN OR MALIGNANT
TOTAL UNCEETAIN TUMOLS

TOTAL ANIMALS WITd TUMCRS UNCERTARIN-
PRTJARY OR PFETASTATIC
TuTAL UNCESTAIN TUHORS

* PRIJARY TUMCFS: ALu T/IMORS LXCEPT SECONCAPY TUMORS
# SECCNDARY TUFMORS: METASTATIC TUMO®S OP TUMORS INVASIVE INTN AN ADJACENI ORGAN
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APPENDIX B

SUMMARY OF THE INCIDENCE OF NEOPLASMS
IN MICE TREATED WITH PIVALOLACTONE






TABLE Bl
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN MALE MICF TREATED WITH PIVALOLACTONE

CUNTROL (VEH) LOW TOSE HIGH DOSE
22-2505 22-2503 22-2501

ANIMALS INITIAILY IN STUDY 20 50 14

BNINMALS MISSINC 1

ANIMALS NECFOPSIED 20 49 50

ANIMALS EXAMINED RISTOPATHCLOGICALLY ** 20 u9 50

INTEGUMENTARY SYSTEM

NCNL

FESPIRATORY SYSTEV

¢tLUNS (20) (49) (49)
H.PATOCELLULAR CAFCINOMA, MEIAST 1 (2%)

ALVEOLAF /ERCNCHIOLAR ADEKOMA 2 (10%) 6 (12%) 10 (20%)
HEMATUPOIETIC SYSTEM

*MULTIPLR OFCANS (20) u9) (50)
MALIG.LYXFFOMA, UNCIFFER-TYPE 1 (5%) 2 (4%) 2 (4%)
MALIG.LYMFHOMA, LYMPHOCYTIC TYPE 2 (10%) 3 (6%) 2 (6%)
M4LIG.LYMPHCMA, HISTIOCYTIC TYPF 2 (10%) 1 (2%) z (4%)
L.UKEMIA,NCS 1 (5%) 1 (2%) 1 (2%)
UNDIFFFRENTIATED LEUKEMIA 1 (5%)

#SPLEEN (18) (47) (SC)
HEMANGIOSAFCCIA 1 (2%)
MALIG.LYMEHCMA, LYMPROCYTIC TYPE 1 (6%)

#¥LYMPF NODE (19) u8) (46)
MALIG.LYMPKHCYA, UNDIFFER-TYPL 2 (4%)

MALIG. LYMPHCMA, LYMPHOCYTIC 1YPE 1 (2%)

#MESLNTERIC L. NODE (19) (u8) (46)
MaLIG.LYMNFFCKA, UNDIFFER-TYPE 2 (4%)
MALIG.LYMFH3MA, LYYPHOCYTIC TYPE 1 (5%) 1 (2%)
MALIG.LYYEPCMA, HISTIOCYTIC TYPE 1 (5%)

#PEYLFS PATICH (18) (46) 49)
MALIS.LY¥PHCMA, UNDIFFER-TYEDF 1_4(2%)

# NUMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMLER OF AMIMALS NECROPSIeD

*% EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE B1 (CONTINUED)

CONTROL (VEH) LOW DOSE HIGE DOSE
22-2505 22-2503 22-7501
CI®CULATORY SYSTEN
NCNg&
TIGESTIIVE SYSTEY
$LIVER (20) (49) (50)
SYUAMCUHS CELL CAPCINCMA, METASTA 1 (2%)
HePATOCELLULAR ADENOMA 1 (5%) 2 (4%) 3 (6%)
HzPATOCELLULAR CARCINOMA 3 (15% 8 (16%) 1 (2%)
#STOMACH (20) (48) (50
S, UAMOUS CELL CARCINCMA 1 (2%)
URINARY SYSTEN
NCNE
ENCOCuINE SYSTEM
#ADEENAL (16) (37} (48)
CORTICAL ALENCHMA 1 (3%)
#THYKOID (13) (23) (36)
FOLLICULAP-CELL ADINGMA 1 (3%)
REPRODUCTIVE SYSTEM
#TESTIS (17) (45) 49)
INTERSTITIAL-CELL TUMOR 1 (2%)
SzMINOMA/LYSGYRMINOMA 1 (2%)
HEMANGICMA 1 (2%)

SPECIAL SENSE CRGANS

_-NONE

# NUMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMbE® OF AMIMALS NECROPSIED




TABLE B! (CONTINUED)

CONTROL (VEH) LOW DOSE EIGH DGSE
22-2505 22-2503 22-2501
YUSCULOSKELETAL SYSTEM
NORr
EOLY CAVITIES
NONL
ALL OIHER SYSTENS
NONZ
BNIMAL CISECSITICN SUMMARY
ANIMALS 1IMITIALLY IN STUDY 20 50 50
NATUPAL CEPTHD 7 S 3
MUFIBUNL SACHIFICE 2 2
SCHECTLEL SACRIFICE
ACCIDENTALLY KILLED
TtRMINAL SACRIFICE 13 42 45
ANTIMAL MISSING 1

@_INCLUDES AUTCLYZED ANIMALS

# N'MBER OF ANINALS WITH 1ISSUE EXAMINED MICROSCOPICALLY
* NUMGEP OF AMIMALS NECROFSIZED
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TABLE B! (CONCLUDED)

CONTROL { VEH) LOW DOSE HIGH DOSE
22-2505 22-2503 22-2501
TUMOF SUMMARY
TOTAL ANIMALS WITH PRIMARY TUMCRS* 12 24 g
TOTAL PRINARY THMKUARS 16 30 29
TOTAL ANIMALS WITH BENIGN TUMORS 2 10 14
TuTAL EENICN TUMORS 3 10 15
TOTAL ANIMALS WITH MALIGNANT TUMOES 11 17 13
TUTAL MALICNANT TUMORS 13 20 14
TOTal ANIMALS WITH SECONDARY 1UMORSH 2
TJTAL SECCMDARY TUMOFS 2

TCTAL ANIMRIS WITH TUMOUPS UNCERTAIN-
BENIGN OR MAIIGSNANT
TJUTAL UNCERTIAIN TUMORS

TOTal ANIMALS WITH TUMORS UNCEPTAIN-
FFInAPY CF METASTATIC
TLTAL UNCEFTAIN TUMORS

* FFINARY TUMCEFS: ALL TUMOFS LXCIPT SECONLDAPY TUNOFS
# SECUNDARY TUXUSS: METASTATIC TUMORS OR TUMOFS INVASIVE INTO AN ADJACENT ORGAN
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TABLE B2
SUMMARY OF THE INCIDENCE OF NEOPLASMS IN FEMALE MICE TREATED WITH PIVALOLACTONE

CUNTROL (VEH) LOW LOSE HIGH DUSE
22-2506 22-2504 22-2502
ANIMALS INITIAILY IN STUDY 20 <0 €0
ANIMALS MISSING 2
ANI%ALS NECIQESILD 20 ug 50
ANIMALS EALAKIMNELC HISTOPATHCLOGICALLY %% 20 48 50
INTEGUMENTARY SYSTEM
*SKIN (20) (48) (50)
AuNPXAL CAFCINOMA 1 (2%)
RESPInATORY SYSTEM
#LUNG (20) (48) (50)
ALVEOLAF/ERCNCHIOLAR ADENOMA 3 (6%) 2 (4%)
ALVEOLAF/EFCNCHIOLAR CARCINCMA 1 (2%)
AUNEXAL CAECINOMA, METASTATIC 1 (2%
PaABDOMYOSAFCCMA, M2TASTATIC 1 (2%)
HEMATOEOLETIC SYSTEM
*MULTIPLE ORGANS (20) (48) (50)
MALIGNANT IYMETHOMA, NOS 1 (5%)
MALIG.LYMPHCMA, UNDIFFER-TYPE 1 (5%) 4 (8%) 3 (6%
MALIG. LYMPEOYA, LYMPHOCYTIC TYPE 2 (u%) 4 (8%)
MALIG.LYMPHCYA, HISTIOCYTIC TYPE 1 (5%) 1 (2%) S (10%)
MALIGNANT LYMEHOMA, MIXED TYPE 1 (5%) Z (4%)
LoUKEMIA,NCS 1 {2%) 1 (2%
#SPLLEN (19) (43) (u8)
%ALIG. LYMPFOMA, LYMPEFOCYTIC TYPE 1 (2%)
MALIG.LYNEFCHMA, HISTIOCYTIC TYPE 1 (2%)
#LYMPH NODE (19) U7 (49)
MaLIGNANT LYMPHOMA, MOS 1 (2%)
MALIG.LYMEFOMA, LYMPHOCYTIC TYPE 1 (2%)
MALIG.LYNEHCMA, HISTIOCYTIC TYPE 1 (2%)
¥MES.NTERIC L. NODE (19) (47) (49)
MALIGNANT_LYMEHOMA,_ MNOS 1. (2%)

# NUMBER OF ANIMALS WITH TISSTE EXAMINED MICROSCCPICALLY
* NUMoEk OF AMNIMALS NECROPSIED
** EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE B2 (CONTINUED)

CSMIROL (VEh) LO# DOSE HIGF DOSE
22-2506 22-2504 22-2502
MALIG.LYMFECMA, LYMPHOLYIIC TYPE 1 (2%)
MallG.LYMFFOMA, RHISTIOCYTIC TYPE 1 (2%)
#LIVET (19) (u8) (50)
MaLIG.LYMPFOMA, UMDIFFESR-TYFE 1 (2%)
CIFCYLATORY SYSTEM
NON&
CIGESTLVE SYSTEY
#LIVLP (19) (48) (50)
HoPATOCELLULAR CARCINOMA 2 (u%)
URINARY SYSTEM
NCN.
ENDOCKINE SYSTEM
#ALRENAL (18) (40) (u€)
ALENOCARCIMCHMA, MUS 1 (6%)
REPPOUUCTIVE SYSTEM
BUTELTS (19) (47) (49)
LIOMYCMA 1 (5%)
LeLIOMYCSAECCHMA 1 (2%)
#OVANY (19) (uf) (46)
CrSTADENCKA, MNOS 1 (2%)
MERVOJS SYSTEN
NON:
SPECIAL ScNSE CRGANS
*EYS/LACRIMAL GLAND (20) u8) (50)
AUZNGMA. _MCS 1_12%)

# NUMOER OF AMIMALS WITH TISSUE EXAMINED MICROSCCPICALLY
% NUYBLR OF ANIMALS MNECROPSIED

B-8



TABLE B2 (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
22-2506 22-2504 22-2502
MOSCULOSKELETAL SYSTEH

NOWe

EOLY CAVITIES

ALL OLHER SYSTEMS

*MULTIPLE OFGANS (20) (48) (50)
RABDOMYGSARCCYA 1 (2%)

ANIMNAL DISEUSITICM SUMMAFY

ANIMALS INITIALLY IN STUDY 20 50 50
NATURAL D:zATd2 3
MURIBUND SACRIFICE 1
SCHEDYLEL SACRIPICE
ACCIDENTALLY KILLED
ToRMINAL SRCRIFICE 16 36 3€
AMIMAL MISSING 2

8 _INCLODES _ANTCLYZED ANIMALS

4 NUMGIR OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBEE OF AMIMALS NECROFSIED
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TABLE B2 (CONCLUDED)

CONTROL (VEH) LOW DOSE HIGH DOSE
22-2506 22-2504 22-2502
TUMOR SUMMARY
TOTal ANINMALS WITH PRIMARY TUMOPS* 6 20 22
TUTAL PRIKARY TUMOPRS 6 22 23
TOTAL ANLMALS WITH BENIGN TUMORS 1 4 2
TUTAL EENICN TOUMORS 1 5 2
TOTaL ANIMALS WITH MALIGNANT TUMOES 5 16 21
TUTAL MALICNANT TUMORS 5 17 21
TOTAL ANIMALS WITH SECONDARY TUMCES# 1 1
TOTAL SECCMDARY TUMOTS 1 1

TOTAL ANIMALS WITH TUMOES UNCERTAIN-
BENLGN OR MALIGNANT
TUTAL UNCEFTAIN TUMOERS

TOTAL ANINALSE W1TH TUMORS UNCFRTAIN-
FRINARY COR METASTATIC
TOTAL UNCEKTAIN TUMOTS

* PRINARY TUMOFS: ALL T'IMORS EXCEPT SECONDARY T'IMOPS
# SECUNDARY TUFORS: METASTATIC THMORS OR TUMOERS INVASIVE INTO AN ADJACENT OR3AN

B-i0



APPENDIX C

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






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

CONTEOL (VEH) LOW DOSE HIGH DOSE
11-1505 11-1503 11-1501
ANIMALS INITIALLY IN SIUDY 20 50 50
ANIMALS NECPCESIEL 20 50 50
ANI%ALS EXAMINED HISTOPATHOLOGICALLY** 20 50 50
INTEGUMENTAPY SYSTEY
*SKIN (20) (50) (50)
INFLAMMATICN, CHPONIC 1 (2%)
FESPIaATORY SYSTEN
#LUNG/BPONCHICLE (20) (50) (49)
INFLAMMATICN, ACJUTE FOCAL 1 (2%)
$LUNG (20) (50) (49)
MINERALIZATICN 1 (2%)
CCNGESTICD, NGS 1 (2%) Z (4%
EDtMA, NGS 1 (2%) 1 (2%)
HoMOPRHAGE 1 (2%)
PWEUMONIA, CHRCNIC MURINE 14 (709 10 (20%) 3 (6%)
HEMATCPCIETIC SYSTEM
#30NE MARFOW (20) (48) (48)
MYELOFIBSCSIS 1 (5%)
#SPLLEN (20) (50) (49)
F1EROSIS, FGCAL 1 (2%)
#CLRVICAL LYVEH NODZ (20) (49) (48)
LYMPHANGIECTASIS 1 (2%)
#MESLNTERIC L. NODE (20) (4#9) {48)
LYMPHANGIECTASIS 1 (2%)
CIRCULATORY SYSTEN
#¥YOLARDIUM (20) (50) (48)
INFLAMMATICN, FOCAL 1_{2%)

# NUMSER OF ANIMALS WITH IISSUL EXAMINED MICFOSCOPICALLY
® NUMoEF OF AMIMALS NECROPSIED
#% EXCLUDES PARTIALLY AUTOLYZED ANIMALS



TABLE C1 (CONTINUED)

CUNTEOL (VEH) LOW DOSE HIGH DOSE
11-1505 11-1503 11-1501
PLBPOSIS 5 (25%) 13 (26%) 13 (27%)
NeCROSIS, KOS 1 (5%) 1 (2%)

*VEIN (20) (50) (50)

TaPOMBOSIS, NCS 1 (2%)
CIGESIIVE SYSTEY

#LIVLR {20) (50) (50)

CONGFSTICN, KCS 1 (2%)

HELPATITIS, TOXIC 1 (5%)

MoTAMOPEHOSIS FATTY 1 (5%) 3 (6%)

3ASOPHILIC CYTO CHANGF 3 (6%) 1 (2%)
FOCAL CELLULAR CUANGE 3 (6%) 1 (2%)
ANGIECTASIS 1 (2%)

#LIV:R/CENTRILOBCLAR (20) (50) (50)
McCROSIS, NOS 2 (4%)

#FANCREAS (20) (48) {46)
INFLAMMATICN, CHPOJIC 1 (2%)
FIBROSIS, FOCAL 1 (2%)

#PANCPEATIC ACINUS (20} (48) (4%)
ATROPHY, NCS 1 (2%)

$ESOPHAGUS (20) (49) (47)
INFLAMMATICN, ACUTE NECROTIZING Z (4%)
PAFAKERATCSIS 1 (2%)

#STCuACH (19) (49) (4€)
INFLARMATICN, NOS 3 (16%) 1 (2%)
INFLAMEATICN, FOCAL 10 (20% 1 (2%)
INFLAMMATICN, CHRONIC 1 (2%)

INFLAMMATICN, CHRONIC FCCAL 1 (2%)
4YFERPLASIA, EPITHELIAL 5 (26%) 39 (80%) 14 (29%)
HYPLRPIASIA, PAPILLARY 1(29)

#SMALL INTESTINE (20) (50) (49)
CUNGESTICN, NCS 1 (2%)
HEMORRHAGE 1 (2%)
INFLAMMATICN, ACUTE/CHRONIC 1 (2%)

#LARGE INTESTINE (20) (u9) (5C)

N MATODIASIS 2_(4%)

# NUMDEP OF ANIMALS WIlH TISSUE EXANINED MICROSCOPICALLY
* NUMBER OF AMIMALS NECROFSIED



TABLE C1 (CONTINUED)

CONTROL (VEH) LOW DOSE EIGH DOSE
11-1505 11-1503 11-1501
PARASITISH 6 (30%) 12 (24%) g€ (16%)

£COLON (20) (49) (50)

PARASITISH 1 (2%) 2 (u%)
UEINAKY SYSTEYN

$KIDNEY (20) (u8) (49)
MINERALIZATICN 1 (2%
INFLAMMATICN, CHRONIC 10 (50%) 30 (63%) 16 (33%)

#URINAFY BLALILER (17) (43) (4 3)
MUCOCELE 1 (6%)

INFLAMMATICN, ACUIE 1 (2%)
YYPEFPLASIA, EFITHELIAL 1 (2%)
ENDOCKINE SYSTEM

#PITUITARY (18) (47) [€10)]
CYST, NOS 1 (2% 1 (2%)
ANGIECTASIS 1 (%)

#ADRLNAL (20) (48) (49)
MINERALIZATICN 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)

#ADRLNAL CORTEX (20) (48) (46)
MLTAMOFFHCSIS FATTY 1 (2%) 1 (2%)
ANGIECTASIS 1 (2%)

#ADRENAL MELULLA (20} (u€) (45)
HYPEFPLASIA, NOS 1 (2%)

#THYROID (20) (48) (46)
HYPERPLASIA, C-CELL 1 (5%) 1 ({2%)

PEPRODUCTIVE SYSTEM

*MAMAARY GSLANL (20) (50) (50)
CYSTIC DUCTS 1 (2%)

$PROSTATF (16) (42) (43)

e JUFLAMMATICN, SUDPUPATIVE — 1_{2%)

# NUMoER OF ANINMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMSER OF AMIMALS NECRCPSIED



TABLE C1 (CONCLUDED)

CONTROL (VEH) LOW DOSE HIGH DOSE
11-1505 11-1503 11-1501
*SEMINAL VESICLE {20) (50) (50)
INFLAMMATICN, SUFPURATIVE 1 (2%)
$TESLIS (20) (50) (49)
MINERALIZATICN 1 (5%) 1 (2%)
AIKROPHY, NCS 3 (15%) 3 (6%) 3 (6%)
MEEVOUS SYSTEM
NONE
SEECIAL SENSE CHRGANS
NONE
PUSCULOSKELETAL SYSTEM
NONL
ECOLY CAVITIES
*MEDLASTINUM (20) (50) {50)
INFLAMMATIICN, NOS 2 (u%)
*MESENTERY {20) (50) (50)
NeC®0S1S, EAT 2 (6%)
ALL OTHER SYSTEMS
*MULTIPLE ORGANS (20) (50) (50)
LeUKENCIC FEACTION 1 (2%)
ADTECS® TISSU®
IWFLAMMATICN, MNECRCTIZING 1
SEECIAL MOFEHCICGY SUMMAFPY
NO LESICN EEECRTED 1

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICEOSCOPICALLY
® NUMUE® OF AMDIMALS NECRCPSSIED



TABLE C2
SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE RATS
TREATED WITH PIVALOLACTONE

e e e e e e e e e e e e e e e e ot e = dm———

CON1FOL (VEH) LOW TOST HIGH DOSE
11-1506 11- 1504 11-1522

ANIMALS INITIAILY IN STUDY 20 50 S0

ANIMALS NECEKCESIEL 20 50 50

ANIMALS tXAMIMNED BISTOFATHOLOGICALLY ** 20 50 50
INTEGUFENTARY SYSTFM

NONL

PESPIXATORY SYSIEM

#LUNG (20) (50) (50)
MiNERALIZATICN 1 (2%)

CUMGESTICM, NOS 3 (6%)

ELtMA, NCS 1 (2%)

HaMORFaASGE 1 (2%)

BRCNCHCENEUMCNIA, ACUTE 1 (2%)

DAEMMONIA, CHFONIC HURINE 5 (25%) 16 (32%) g (16%)
FEMATOEOIZTIC SYSTEM

#BON: MARROW (19) (46) (us
OSTEOSCLYERCSIS 1 (2%)

#SPLEEN (20) (47) (49)
NLCROSIS, ECCAL 1 (5%)

He#OSIDERCSIS 1 (2%) 1 (2%)
CIFCULATORY SYSTEN

#HEALT (20) (50) (48)
PcRIARTEFITIS 1 (2%)

#MYOCARDIUN (20) (50) (48)
INFLAMMATICN, FOCAL 1 (2%)
INFLAMMATICN, HULTIFOCAL 1 (2%)

F4BPQSIS 2_410%) 4_(8%)

# NUMBEP OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMSER OF ANIMALS NECRCESIED
#* EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE C2 (CONTINUED)

CUNTEOL (VEH) LO# DOSE FIGH DOE
11-1506 11-1504 11-1504
LIGESCIVE SYSIINM
#LIVER (20) “7) (50)
TnFLAMMATICN, MECROTIZIMNG 1 (5%)
TNFLAMMATICN, ChRONIC NECROTIZIN 1 (2%)
d=PATITIS, TCXIC 1 (29
NcCEOSIS, AOS 1 (5%)
MoTAMORPHCSIS FATTY 1 (5%) 3 (6%) 1 {2%)
34SOPHILIC CYTO CHANGF 13 (28%) 7 (14%)
FUCAL CELLULAR CHANGE 1 (2%) 3 (6%)
H{FERPLASIA, FOCAL 1 (2%) 1 (2%)
HYPERPLASIA, [IFFUSE 1 (2%)
#LIVLF/CENTRIICEULAR (20) (47) (5¢)
METAMORPHCSIS FATTY 1 (2%
#*BILc DUCT (20) (50) (50)
HLPERPLASIA, NOS 1 (2%)
#EANCREATIC ACINUS (20) (46) (4 §)
ALROPHY, MCS 1 (2%)
ATROPHY, FCCAL 1 (2%)
#SICHACH (20) (50) (5€)
INFLAMMATICN, NOS 1 (2%) 1 (2%)
INFLAMMATICN, FOCAL 2 (10%) 7 (14%) 3 (5%)
INFLAMMATICN, CHRONIC 1 (5%) 1 (2%)
HYPZRPLASIA, EPITHELIAL 1 (59%) 32 (64%) 26 (52%)
HYPFRPIASIA, PAPILLARY Z (4%
HY PEPKERATCSIS 1 (23)
#SMALL INTESTINE (20) (50) (50)
HYPZRPLASI?, FCCAL (2%
#LARGE INTESTINE (20) (49) (45)
PARASITISH 8 (40%) 10 (20%) 17 (39%)
UFINAuY SYSTFHM
$KIDNEY (20) (49) (50)
MINZRALIZATICN 2 (49)
INFLAMMATICN, NOS 1 (2%)
INELAMMAIICN, CHPONIC 5_425% S_118%) 5_£10%)

# NUMSEP OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMoE® OF ANIMALS NECROPSIED



TABLE C2 (CONTINUED)

CONTPOL (VEH) LOW DOSE FIGH DOSE
11-1506 11-1504 11-1502
MePHFOFATHY, ICXIC 1 (%)
#KITNEY/PFLVIS (20) (49) (5C)
MINERALIZATICN 1 (2%)
ENDOCKIME SYSTEM
#PITULTARY (19) #7) (4€E)
CYST, NOS 1 (5%) 2 (4%) 1 (2%)
H.MOFRHAGIC CYST 1 (2%)
ASGLECTASIS 2 (4%)
#ADRzNAL 19) (49) (4€)
?1BROSIS 1 (2%)
ML TAMORFTHCSIS FATTY 2 (4%)
ANGIECTASIS 1 (2%)
¥ALPNAL CORTEX (19) (49) (48
MoTANOREHGSIS FATTY 1 (2%)
HYPERPLASIA, FOCAL 1 (2%)
#ADRP:oNAL MEDULLR (19) (49) (48)
HYPERPLASIA, NGS 1 (2%)
#THYROID (18) (47) (u47)
HiPFRPLASIA, C-CTLL 1 (6%) 1 (2%)
FEPROUUCTIVE SYSTEM
*MAKLARY GLAML (20) (50) {50)
CYSTIC DUCIS 1 (23) 1 (2%)
#LTEKUS (20) (50) (49)
Ci5T, NOS 1 (2%)
P{CME1RA 3 (15%) 1 (2%) 1 (2%)
#UTERUS/ENDCMETRIUM (29) (50) (49)
C{ST, NOS 1 (2%)
IJFLAMMATICN, NOS 3 (15%) 2 (4%) 1 (2%)
INFLAMMATICN, SUPPURATIVE 1 (2%)
INFLAMMATICN, ACUTE 1 (2%)
H{PEFPLASIA, NOS 1 (5%) 3 (6%) 1 (2%)
dYPEFDLASIA, CYSTIC 2_48%)

# NUMSER OF AMIMALS WITH TISSUE FXAMINED MICROSCOPICALLY
* NUMBEP OF AMNINMALS NECROPSIED



TABLE C2 (CONCLUDED)

CONTRUL (VEH) LOW DOSE F1Gk DOSE
11-1506 11-1508 11-1502

#OVAxY/OVIDUCT (20) (50) {49)
INFLAMMATICN, NOS 1 (2%)

TJFLAMMATICN, SUPPURATIVE 1 (5%) 1 (2%)

#0VARY (20) (47) (50)
CYST, NOS 3 (6%)
PaROVARIAN CYST 1 (5%) 4 (9%) Z (4%)

NERVOUS SYSTEN
#ERAIN (20) (49) (590)
HyDPOCEPHALUS, INTERNAL 1 (2%)
SPECIAL SENSE CFGANS
NONE
PUSCULOSKELETAL SYSTEM
NONE
EOLY CAVITIES

*ABDUMINAL CAVITY (20) (50) (50)
NzCROSIS, FAT 1 (2%)

*MESLNTERY (20) 50 {50)
NLCROSIS, EAT 1 (5%) 1 (2%)

ALL OTHER SYSTEHS

*MULTIPLE ORGANS 20) (50) (50)

LeUKEMOID FZACTION 1 (2%)
SPECIAL MOFFECLOGY SUMMAFY
NC LESION FEECRTED 1

¢ NIMJER OF AMIMALS WITH TISSUE EXAMINED MICRCSCOPICALLY

* NUHSLK OF AMNIMALS NECRCESIED
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APPENDIX D

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC
LESIONS IN MICE TREATED WITH PIVALOLACTONE






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

CONTROL (VEH) LUF LOSE HIGH DOSE
22-2505 22-2503 22-2501
ANIMALS LNITIALLY IN STHDY 20 50 £
ANIMALS MISSIMNC 1
ANIVALS NECRGESIED 20 49 50
PNIMALS EXAMINED HISIOPATHCLOGICALLY** 20 49 <0
INTFSUMENTARY SYSTEN
#SYS.OT TISSUE (20) 49) (50)
FUlZIGN BCLY, WOS 1 (2%)
AsSCESS, NCS 1 (2%)
RESPIRATORY SYSTEM
#LING (20) (49) (49)
PNEUMONIA, ASEPIRATION 1 (5%) 1 (27%)
BNEUMONIA, CHRCNIC MURIME 7 (%) 11 (22%)
PLFIVASCULITIS 1 (2%)
HEMATGPOIeTIC SYSTEM
#SPLLEN (18) (u7) (50)
FIBROSIS, FLCAL 1 (6%)
HYFERPLASIA, RETICULUM CELL 1 (2%)
HYPERPLASIA, LYMPHOID 1 (2%) 1 (2%)
1aMATOECIESTS 1 (2%)
#LYMPH NODE (19) (48) {46)
HYFEPPLASIA, LYMPHOID 2 (4%)
#MEScNTEPIC L. NCDL (19) (48) (46)
HyPERPLASIA, RETICULUY CELL 1 (2%)
HYPCRPLASIA, LYMPHOID 1 (5%) 1 (2%)
CIRCULATOPY SYSTEX
#MLITLAL VALVE (19) (48) (49)
——__EzGENDRAIICN, HYALINE 1_{2%)

# NUMSER OF AMIMALS WITd TISSUE EXAMINED MICROSCOPICALLY
* NUNBER OF AMIMALS NECROPSIED
#% EXCLUDES PARTIALLY AUTOLYZED ANIMALS
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TABLE D1 (CONTINUED)

CONTROL (VEH) LOY DOS® HIGE DOSE
22-2505 22-2503 2£-.501
«TESTICULAR ARTERY (20) (49) (50)
DeGENERATICN, HYALINE 1 (2%)
CIGESTIVE SYSTEX
$LIVeR (0) (49) (50)
EuBOLISM, MNOS 1 (2%)
NECROSIS, NOS 1 (5%)
NeC?0SIS, FOCAL 2 (10%)
HoPATOCYTCYIGALY 1 (2%)
#LIVER/CTCNIRILCBULA®P (20) (49) (50)
%LTAMORPHCSIS FATTY 1 (5%)
#LIVeR/HEPATCCYTES (20) (u9) (50)
HYPEPPLASIA, NOS 1 (2%)
#ESOPHAGUS (19) (48) (48)
INFLAMMATICN, MOS 1 (27)
#STCAACH (20) (48) (50)
INFLAMMATICN, NOS 1 (2%)
#SMALL INTESTIINE (18) (46) (49)
NLMATODIASIS 1 (2%)
#FEYLFS PAICE (18) (us) (49)
As5CESS, NCS 1 (2%)
HYPERPLASIA, LYMPHOID 1 (6%) 3 (7%) 3 (6%)
#LAPLE INTESTINE (19) (49) (49)
NLMATOCIASIS 7 (14%) 14 (29%)
UPINARY SYSTEM
#KIDNLY (20) (48) (50)
GLCMERULCNEPHRITIS, NOS 1 (2%)
SCLEPOSIS 1 (2%)
PLEIVASCULITIS 1 (2%)
ENDOCKINE SYSTEM
#THYROID (13) (23) (36)
CYSTIC_FCLLICLES I_(8%)

# NUMSER OF ANIMALS WITHd TISSUE EXAMINED MICROSCOPICALLY
* NUMsSE®R OF ANIMALS NECROPBSIED
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TABLE DI (CONTINUED)

CONTROL (VEH) LOW DOSE HIGH DOSE
22-2505 22-2503 22-2501
FEPROCMCTIVE SYSTEN
*SEMINAL VESICLE (20) (49) (50)
CYST, NCS 1 (2%)
#1FSIIS (17) (45) (49)
AIROPHY, MNCS 1 (2%)
MERVOUS SYSTEN
#BTALN (19) (49) (49)
PSAMMOMA ECDIES 2 (4%) 1 (20%)
SPECIAL SENSE CFGANS
NCN:
MUSCULOSKELETAL SYSTEM
*SKELETAL MUSCLE (2¢) (49) (50)
PARASIIISH 1 (2%)
EODY CLAVITIES
#MDSUNTERY (20) 49 (50)
PEZRIARTERITIS 1 (2%)
NoCKOSIS, FAT 2 (4%) 1 (2%)
ALL OTHER SYSTIFNS
*MULTIPLE OSGANS (20) (49) (50)
PLRIVASCULITIS 1 {2%)
SPECIAL MORPHCLOGY SUMMAFRY
NG LESION FEECERIED mn 12 S
ANIMAL MISSING/NO NSCROESY 1

# N"MSER OF AMIMALS WITH TIHSUE EXANMINED MICKOSCOPICALLY
* NUM:ER OF 8MIMALS NLCROESIED



TABLE D1 (CONCLUDED)

CONTROL (VEH) LOW DOSE HIGH DOSE
22-2505 22-2503 22-2501

# NUMLER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NIMSFER OF AMIMALS NECROPSIED



TABLE D2

SUMMARY OF THE INCIDENCE OF NONNEOPLASTIC LESIONS IN FEMALE MICE

TREATED WITH PIVALOLACTONE

CONTROL (VEH) LOW LUSE n1Gh DOSE
22-2506 22-2504 22-2502
ANTMALS INITIAILY IN STUDY 20 50 50
PNIMALS 4ISSING 2
AMIMALS NICRCESIED 20 48 50
PNIMALS EXAMINED HISTOPATHOLOGICALLY®* 20 48 €0
INTEGUMENTARY SYSTEM
*SUBLUT TISSUE (20) (48) (50)
A3SCESS, NCS 1 (2%)
FESPIxATORY SYSTEN
$LUNG (20) (48) (50)
PMLUMONIA, ASPIRATION 1 (2%)
PWEUMONIA, CHRONIC NURINE 10 (50%) 5 (10%) 12 (24%)
HEMATGPOIZTIC SYSTEN
$SPLEEN (19) (43) (48)
HYPERPLASIA, PETICULUM CELL 1 (2%)
HiPERPLASIA, LYMPHOID 1 (5%)
#LY ¥PH NODE (19) (47) (49)
HYPEPPLASIA, LYMPHOID 1 (2%) 1 (2%)
#MANOIBULAR L. NCDE (19) (47 (49)
HiPERPLASIA, LYMPHOID 1 (2%)
$MESLNTERIC L. NODE (19) (47) (45)
HYPEPPLASI®, NOS 1 (5%)
HYPEFPLASIA, PETICULUM CELL 1 (2%)
CIRCULATORY SYSTEN
#MYOLARDIUN (20) (46) (49)
FIBROSIS 1_12%)

# NOMBER OF ANIMALS WITH TISSUF EXAMINED MICROSCOPICALLY
* NOMoEF OF AMIMALS NECRGPSIED
#*% EXCLUDES PARTIALLY AUTOLYZED ANIMALS

D~7



TABLE D2 (CONTINUED)

CONTEOL (VEd) LO# DOSE HIGn D)SE
22-2506 22-2504 £2-2502
LIGESTIVE SYSTEX
#LIVLR (19) {48) (50)
LiMP4OCYTIC INFLAMMATORY INFILTF 2 (u%)
NLCROSIS, FOCAL 1 (%)
M.TAMORFLUCSIS FATTY 2 (4%)
AuMATOEQIESIS 2 (u%)
#PANCREAS (19) (43) (49)
DLLATATICM/DUCTS 1 (5%)
#STCHACH (19) (48) (50)
HYPERPLASI?, EPITHELIAL 1 (2%)
#PEYLFS PATCH (19) (u7) (50)
hYPERPLASIA, LYMPHOTID 1 (%)
£CULUN (19) (47) (5C)
NEMATODIASIS 1 (2%)
URINARY SYSTEM
#KIDNEY (20) (48) (49)
HYDRONEPHFCSIS 1 (%)
LYMPJOCYTIC INFLAMMATORY INFILTR 5 (10%)
INPLAMMATICN, SUPPURATIVE 1 (2%)
PLRIARTERITIS 1(2%)
INPARCT, NCS 1 (2%)
$URINARY ELPCLER (18) (43) (45)
INFLAMMATICN, NOS 1 (2%)
ENDOCRINE SYSTEM
$PITUITARY (11 (3u4) (36)
ANGIECTASIS 1 (%)
#THYROID N 31 (29)
CYSTIC FOLLICLES 1 (3%) 2 (i%)
HYPERPLASIA, FOLLICTLAR-CELL 1 (3%)
FEPROCUCTIVE SYSTEN
*MAMNARY GLAMND (20) (48) (50)
~e—-HYRERPLASIA, FQCAL 1_{2%)

# NUMBER OF ANIMALS WITH TISSUE EXAMINED MICROSCOPICALLY

* NUMLER OF AMIMALS NECROPBSIED
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TABLE D2 (CONTINUED)

CONTEOL (VEH) LOW DOSE HIGE DOSE
22-2506 22-2504 22-2502
4UTERUS/ENDCNETRIUN (19) (47) (49)
INFLAMMATICN, SUPPURATIVE 1 (2%)
HYPERPLASIA, NOS 1 (5%) 1 (2%) 3 (6%)
HYPERPLASIA, CYSTIC 11 (58%) 16 (34%) 2z (45%)
#OVARY (19) (46) (46)
CyST, NOS 4 (21%) 3 (7%) 9 (20%)
MEFVOUS SYSTERM
$ERALN (19) (48) (50)
P5AMMOMA ECDIES 2 {11%) 3 (6%)
SPECIAL SENSE C®3ANS
*EYE/LACRIMAL GLAND (20) (48) (50)
H{PERPLASI?, EPITHELIAL 1 (5%)
MUSCULOSKEZLETAL SYSTEM
NGNE
ECLY CLAVITIES
*MESENTERY (20) (48) (50)
NECROSIS, EAT 1 (2%)
ALL OTHER SYSTEMS
#*MULTIPLF ORGANS (20) (48) (50)
HY PERPLASIA, NOS 1 (5%)
HYPERPLASIA, LYMPHOID 1 (5%) 2 (u4%)
SFECIAL MOFEHGLOGY SUMMARY
NC LESION FEFCRIED 6 4
ANIMAL _MISSING/NO_NECROPSY 2

# NUMGER OF ANIMALS WITH TISSUE EXAMINED MICPOSCOPICALLY
* NUMBER OF ANIMALS NECROPSIED



TABLE D2 (CONCLUDED)

CONTROL (VEH) LO#W DOSE HIGH DOSE
22-2506 22-2504 22-2502
AUTO/NECFCESY/HISTO PERF 1

# NUMBER OF AMIMALS WITH TISSUE EXAMINED MICROSCOPICALLY
* NUMBER OF ANIMALS NECROPSIFD
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Review of the Bioassay of Pivalolactone¥* 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 is to
advise the Director of the National Cancer Institute (NCI)
on its bioassay program to identify and to evaluate chemical
carcinogens in the environment to which humans may be exposed.
The members of the Clearinghouse have been drawn from
academia, industry, organized labor, public interest groups,
State health officlals, and quasi-public health and research
organizations. Members have been selected on the basis of
thelir experience in carcinogenesis or related fields and,
collectively, provide expertise in chemistry, biochemistry,
biostatistics, toxicology, pathology, and epidemiology.
Representatives of various Governmental agencies participate
as ad hoc members. The Data Evaluation/Risk Assessment
Subgroup of the Clearinghouse 1s charged with the responsi-
bility of providing a peer review of reports prepared on
NCI-sponsored biocassays of chemicals studied for carcinogenic-
ity. It is in this context that the below critique is given
on the bioassay of Pivalolactone for carcinogenicity.

The reviewer noted that the substance is a structural
analog of the human carcinogen Beta-Propiolactone. He
agreed with the conclusion in the report that Pivalolactone
was carcinogenic in treated rats under the conditions of
test. He expressed surprise that it also was not carcino-
genic in the treated mice. The reviewer conjectured that
the Pivalolactone may have hydrolyzed to an innocuous
substance by the time it was administered to the mice, thus
accounting for its lack of carcinogenic activity. He pointed
out that Beta-Propiolactone hydrolyzes to propionic acid in
the presence of water. The reviewer recommended that an
analysis be done to determine the half-1ife of Pivalolactone
in water. The results of such an analysis might be helpful
in assessing the dose of the test substance administered to
the mice. The reviewer noted the small control group size
and the route of exposure as experimental shortcomings.
Despite these deficiencies, he said that Pivalolactone
should be considered to pose a carcinogenic risk to man. He
moved that the report on the biocassay of Pivalolactone be
accepted as written.
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A Subgroup member suggested that the lack of a
carcinogenic response in the mice may have been due to a
vitamin deficiency. Another Subgroup member expressed
concern regarding the lack of knowledge about the precise
identity of the test substance administered. The reviewer
explained that his concern was not in its identity but
rather whether the Pivalolactone decomposed to an innocuous
substance. A staff member said that the program could
undertake some analysis of the stability of Pivalolactone
in water. It was agreed to accept the report on the bioassay
Pivalolactone as written. It was noted, however, that
additional information on the half-1life of the compound in
water was desired.

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 bioassay report elther 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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